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Perioperative risk stratification
in patients undergoing multi-resection surgeries.
Is ASA classification sufficient?

Abstract. Background. As of today, there are no protocols for managing surgical patients with comorbidities.
Therefore, the issue of perioperative management of high-risk surgical patients is very relevant, holds significant
importance for practical medicine, and requires further study. One of the most popular tools for perioperative risk
stratification remains the American Society of Anesthesiologists (ASA) classification. The purpose of the study was
to assess the impact of the severity of surgical disease and the extent of surgery on the prognostic ability of the ASA
assessment. Materials and methods. The retrospective study included 240 patients with ASA 11, divided into 2
groups based on the extent of surgical intervention. Results. Correlation analysis revealed a strong positive linear
relationship (r = 0.89, p < 0.001) between the duration of stay in the intensive care unit, the frequency of recurrent
admissions to the intensive care unit within the same hospitalization, mortality, the fotal duration of hospitalization
and the extent of surgical intervention. Furthermore, a strong positive correlation (r = 0.82, p < 0.001) was found
between the severity of systemic disease spread and the extent of surgical intervention. A moderate positive correlation
(r = 0.54, p < 0.001) was observed between the duration of surgical intervention and postoperative complications
such as thromboembolism, anastomotic insufficiency, bronchopulmonary, urinary tract infection, as well as a strong
positive linear relationship with postoperative wound infection. Conclusions. The frequency, nature of postoperative
complications, and duration of hospitalization were significantly influenced by the severity of surgical pathology
and the extent of surgical intervention. The ASA classification is a subjective tool for assessing mortality and has
inadequate prognostic ability regarding the frequency of postoperative complications.

Keywords: ASA; preoperative risk stratification; improvement of risk stratification quality; high-risk perioperative
complication patients

Intfroduction conditions determines the risk of perioperative complica-

Cardiovascular diseases, diabetes mellitus, chronic ob-
structive pulmonary disease, and varying degrees of obesity
are currently the most common comorbidities among surgi-
cal patients worldwide. Consequently, the number of patients
at high risk of perioperative complications is constantly in-
creasing.

The rapid development of anesthesia protocols for various
surgical interventions today allows us to no longer consider
age as a reason to refuse surgical treatment under general
anesthesia. The severity of underlying disease and comorbid

tions [1]. This indicator is often the main factor in selecting
preoperative preparation and the type of anesthesia protocol.
The type of surgical approach and the extent of the surgical
intervention are mostly determined by the spread of systemic
disease, for which the surgical procedure is planned.
Preoperative risk stratification is an important tool for
determining the state of patients before surgery. Today, as
before, the American Society of Anesthesiologists (ASA)
classification remains the most popular tool for determining
the risks of anesthesia and surgical intervention, allowing the
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prediction of mortality after non-cardiac surgeries depen-
ding on the severity of the patient’s comorbidities. However,
recent studies have shown that ASA assessment is quite sub-
jective and may lead to significant variability in conclusions
among anesthesiologists, depending on the experience of a
specialist [2, 9]. Moreover, it does not take into account the
risks of complications associated with the type of surgical
approach, the extent and duration of the planned surgical in-
tervention, and most importantly, the severity of the systemic
disease that led to the operation [3].

Currently, based on ASA assessment, patients at high risk
are empirically identified as those with ASA III and above.
With a deterioration in status to ASA II1, there is a sharp
increase in mortality. It should be noted that the use of this
system leads to the classification of a significant proportion
of patients (up to 58 %) into the high-risk group, with a
mortality rate of 7.7 % [4].

Therefore, the purpose of the research was to evaluate the
impact of the primary systemic disease, the extent, and du-
ration of the surgery on the level of predicting perioperative
complications using preoperative ASA assessment in patients
with compensated comorbidities corresponding to ASA 11.

Materials and methods

Our study was performed in line with the principles of
the Declaration of Helsinki. This retrospective study was
approved by the local ethics committee of the State Sci-
entific Institution “Center for Innovative Medical Tech-
nologies of the National Academy of Sciences of Ukraine”
and conducted within the framework of scientific research
at the Department of Anesthesiology and Intensive Care
“Evaluation of efficacy and safety of regional anesthesia as
a component of ERAS in surgical interventions of various
profiles” (code 736).

After obtaining informed consent, the study included 240
patients aged 18 to 65 years with ASA I or II, who underwent
elective surgeries for primary systemic diseases.

Patients who refused to give their consent to participate
in the study, belonged to ASA III, 1V, V, and VI, had con-
comitant morbid obesity, and were hospitalized for emer-
gency surgical interventions were excluded from the research.

The extent of the surgical intervention was conventionally
classified as follows: small (hemorrhoidectomy); medium
(laparoscopic cholecystectomy, laparoscopic inguinal or ven-
tral hernia repair, laparoscopic hemicolectomy, laparoscopic
panhysterectomy, thyroidectomy for thyroid cancer); large
(laparotomy, hemicolectomy for colorectal cancer, primary
cytoreduction for metastatic ovarian cancer, Wertheim ope-
ration, gastric resection, and gastrectomy).

All patients were divided into two groups based on the
extent of the surgical intervention. The first group (n = 110)
consisted of patients undergoing small and medium-sized
surgical procedures, while the second group (n = 130) in-
cluded patients undergoing large surgical procedures. All
surgical interventions were performed under combined ge-
neral anesthesia.

The primary endpoint was the correlation between the
prognostic value of ASA with morbidity and mortality, de-
pending on the extent and duration of the operation, pri-
mary systemic disease, intraoperative blood loss, and the

use of inotropes in the perioperative period. The secondary
endpoints were the duration of stay in the intensive care unit
(ICU), postoperative complications, and mortality before
discharge from the hospital.

Among the postoperative complications, the frequency of
anastomotic insufficiency, myocardial ischemia assessed by
electrocardiography data and troponin I levels, acute cere-
brovascular accident, pulmonary embolism, urinary tract
infection, sepsis, and the frequency of repeated surgical in-
terventions due to postoperative complications within the
same hospitalization were evaluated.

The data were statistically analyzed using methods of
variation and descriptive statistics with the SPSS Statistics
software, version 23. Mean values (M) and standard devia-
tions (SD) were calculated. Parametric methods of assess-
ment in dependent groups (Student’s t-test) were applied to
evaluate statistically significant differences among the mean
values of quantitative variables that followed a normal distri-
bution. The y* (Pearson) test was used to assess the statisti-
cal significance of differences between two or more relative
indicators (frequency, specific weight). In order to establish
correlation between indicators, Spearman’s correlation co-
efficient was estimated, the level of correlation strength was
determined according to the Chaddock scale. Differences
were considered statistically significant at p < 0.05, ensuring
a 95% level of probability. Correlation analysis was used to
analyze the relationship between variables (calculating the
coefficient of linear correlation, r).

Results

The initial data of the patients involved in the study are
presented in Table 1.

As can be seen from the provided data, there were no
statistically significant differences in age and comorbidities.
All patients in both groups corresponded to ASA II. The sig-
nificant difference was observed only in the extent of surgical
intervention.

The duration of stay in the ICU is presented in Table 2.

As evident from it, all patients in the second group re-
quired postoperative observation and treatment in the ICU.
Unlike the first group, the second group included patients
who required readmission to the ICU, which was associ-
ated with repeated surgical interventions and postoperative
complications.

The characteristics of the perioperative period are pre-
sented in Table 3.

None of the patients in both study groups developed
cardiac complications such as new myocardial ischemia,
congestive heart failure, conduction disturbances, pericar-
dial effusion, acute cerebrovascular accidents. However, the
frequency of complications leading to repeated surgical in-
tervention, re-hospitalization in the ICU, and prolonged
hospitalization duration was significantly higher in the se-
cond group.

The correlation analysis has found that the duration of
stay in the ICU, the frequency of re-admissions to the ICU
within the same hospitalization, mortality, and total duration
of hospitalization have a strong positive linear relationship
(r=0.89, p <0.001) with the volume of surgical intervention.
Additionally, a strong positive correlation was found between
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the extent of systemic disease spread and the volume of surgi-
cal intervention (r = 0.82, p < 0.001). There was a moderate
positive correlation (r = 0.54, p < 0.001) between the dura-
tion of surgical intervention and postoperative complications
such as thromboembolism of the lower extremities, anasto-
motic insufficiency, bronchopleural infection, and urinary
tract infection, and a strong positive linear relationship with
postoperative wound infection.

A moderate positive correlation was found between the
frequency of anastomotic insufficiency, intraoperative hypo-
tension, and intraoperative blood loss (r = 0.56, p < 0.001).

Discussion

Predicting factors that may delay a patient’s discharge
from the hospital remains a debatable topic in the litera-
ture. From a medical standpoint, perioperative risk is a
multifactorial concept that characterizes the likelihood of

developing an adverse outcome during surgery and a certain
period after it.

It is known that there is a relationship between the ASA
score and specific complications during surgery. It has been
proven that the frequency of postoperative complications is
closely related to the ASA class. Thus, with ASA 1, it fluctu-
ates around 0.41/1,000; with ASA TV and ASAYV, it already
reaches 9.6/1,000 [5].

In earlier studies, the ability of the ASA score to pre-
dict postoperative surgical complications was investigated.
Data analysis showed that the scale has a low prognostic
value in assessing the risk of complications (area under the
receiver operating characteristics curve was 0.67). How-
ever, adding a model of operative characteristics and then
preoperative parameters including comorbidities increased
this indicator, although slightly (0.68 and 0.7, respectively)
[6, 71.

Table 1. Main characteristics of patients

Indicators (c::r:tﬁg) (C:rgu;gg) P
Age, years 48.32 + 11.05* 49.46 + 11.73* 0.518
Haemorrhoidectomy 5 0 0.0001
Thyroidectomy 20 0 0.0001
Cholecystectomy 25 0 0.0001
Ventral hernia repair 10 0 0.0001
Laparoscopy Panhysterectomy 20 0 0.0001
Hemicolectomy 20 0 0.0001
Inguinal hernia repair 10 0 0.0001
Hemicolectomy 0 25 0.0001
Cytoreductive surgery 0 63 0.0001
Laparotomy Wertheim operation 0 35 0.0001
Gastrectomy 0 2 0.0001
Stomach resection 0 5 0.0001
Varicose veins of the lower extremities without 18 (16.3 %) 24 (18.5 %) 0.341
signs of thrombophlebitis
Hypertension grade 1-2 54 (49.1 %) 65 (50 %) 0.217
Type 2 diabetes mellitus in compensation 8 (7.2 %) 12 (9.2 %) 0.205
stage
Bronchial asthma 0 1 (0.8 %) 0.627
Ischemic heart disease 35 (31.8 %) 44 (33.8 %) 0.532
Autoimmune thyroiditis, euthyroidism 12 (10.9 %) 16 (12.3 %) 0.541
Peptic ulcer disease in remission 5 (4.5 %) 9 (6.9 %) 0.673
Note: here and in Table 3: * — average value (+ SD).
Table 2. Length of stay in the intensive care unit
Length of stay ((:‘;rgt;q&) ((r;‘rgl.:g(;") P
Up to 24 hours 45 (41 %) 95 (73 %) 0.003
More than 24 hours 0 35 (27 %) 0.0001
Without staying 65 (59 %) 0 0.0001
Fe-admisson o he 1ow witin 0 26 (20 %)
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Table 3. Characteristics of the perioperative period

Parameters grg‘:qg) (C:‘rg‘.:%g) P

Duration of surgery, hours 1.7 £0.8* 6.8 +2.4% 0.002
Hypotension requiring inotropic support 3 (2.7 %) 35 (27 %) 0.001
Blood loss, ml 350 = 70* 1320 + 230* 0.0001
Thromboembolism of the lower 1 (0.9 %) 15 (11.5 %) 0.001
extremities

Anastomotic insufficiency 0 11 (8.5 %) 0.001
Urinary tract infection 0 10 (7.7 %) 0.001
Surgical site infection 3 (2.7 %) 8 (6.2 %) 0.245
Peritonitis 1 (0.9 %) 11 (8.5 %) 0.001
Bronchopleural infection 0 9 (6.9 %) 0.311
Sepsis 1 (0.9 %) 3 (2.3 %) 0.423
Repeated surgeries within the same 1 (0.9 %) 11 (8.5 %) 0.032
hospitalization

Death during hospitalization 0 5 (3.8 %) 0.001
Total duration of hospital stay, days 4.0+1.5" 12.0 + 2.5* 0.001

From the perspective of oncological surgery, a critical
factor in improving the recurrence-free and overall survival
of cancer patients is the maximal removal of tumor foci.
For this purpose, surgical interventions are performed: for
example, in cases of metastatic abdominal cancer, they often
involve multivisceral resections and peritonectomy including
over significant lengths.

The ASA classification is crucial for predicting periopera-
tive mortality risk associated with comorbidities, but it does
not consider the extent of surgical disease spread, which
is closely related to the volume of the surgical procedure.
According to the results of our study, the surgical volume
precisely influenced the frequency of postoperative surgical
complications and the duration of hospitalization.

The work by Visnjevac [8] showed that dividing ASA
classes into subclasses based on functional dependence (abi-
lity for self-care and dependence on external assistance) sig-
nificantly alters the structure of lethal outcomes at all stages
of'a 10-year observation period, starting from the first month.
Thus, within one class, the population can be extremely
heterogeneous, and the risk of postoperative complications is
influenced by factors such as functional capacity, which may
be impaired, for example, in oncology patients.

The ASA Physical Status Classification System has been
in use for over 60 years. The purpose of the system is to assess
and communicate a patient’s pre-anesthesia medical co-
morbidities. The classification system alone does not predict
the perioperative risks, but used with other factors (e.g., type
of surgery, frailty, level of deconditioning), it can be helpful
in predicting perioperative risks [10].

Therefore, the use of a multimodal approach in preope-
rative assessment, incorporating more pathology-specific
scales, assessing perioperative risk factors with multidimen-
sional indices, etc., may allow for a more accurate determi-
nation of a patient’s somatic status considering the extent of
surgical pathology, and the level of perioperative complica-
tions depending on the volume of the surgery.

The limitations of the research include several factors.
Firstly, it is a retrospective study and therefore may suffer
from inherent biases. Secondly, surgical interventions were
performed by multiple surgical-anesthetic teams, introducing
variability in the procedures. Thirdly, not all types of surgical
interventions were included in the study, notably orthopedic
procedures were absent.

Conclusions

1. The ASA scale is a subjective tool for assessing mor-
tality and has insufficient prognostic ability regarding the
frequency of postoperative complications.

2. The severity of surgical pathology and the volume of
surgical intervention significantly influenced the frequency,
nature, and duration of postoperative complications and
hospitalization.

3. A multidimensional approach with the use of multi-
factorial indices and additional scales specific to particular
pathologies is necessary for more objective perioperative risk
stratification.
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€sceena B.B.", YepwHivi B.1.2, lNreryua O.1.7, AicyH tO.b.", LLlentyxa C.A.?
"AHY «leHTp IHHOBALIMIHX MeANYHNX TEXHOAOTII HAH YkpaiHun», m. Kuis, YkpaiHa
2AHY «HQyKOBO-MPAKTUYHNM LIeHTP MPOQIAQKTUHHOI TQ KAIHIYHOT MeanumHny AYC, m. Kuis, YkpaiHa

MNepionepauinHa ctpatndikauisa pM3nKiB nepes MyAbTUPE3eKLIMHUMN ONePATUBHUMMN BTPYHYOAHHSIMMW.
Y AOCTATHLO AULLE KAACUIKaLi ASA?

Pe3iome. Axmyaavnicms. Ha chorojiti BiaCyTHi pOTOKOIM JIKY-
BaHHSI XipypriyHMX MaLli€HTIB i3 KoMopOiaHicTo. Tomy npoodiema
repionepariitHoro BeAeHHsI XipypriyHMX Mali€HTiB BUCOKOTO PU-
3UKY € JyXe aKTyaJbHOIO, Ma€ BeJIMKE 3HAYCHHs [UIST TPaKTUIHOL
MEIUIIMHU Ta MOTPeOye MOAANIBILIOro BUBYSHHs. OHUM 3 Halromy-
JISIPHILLIMX iIHCTPYMEHTIB cTpaTudiKallil rnepiornepauiiHOro pusnKky
3aJIMILAETHCS 1IKaTa AMEPUKAHCHKOTO TOBAPUCTBA AaHECTE3i0JI0TiB
(ASA). Mema: olliHUTH BIUIMB CTYMEHST BUPAXEHOCTI XipypriyHO-
ro 3aXBOPIOBaHHS i1 00CATY orepallii Ha MPOrHOCTUYHY 3AaTHICTh
kinacudikanii ASA. Mamepiaau ma memoou. /10 peTpOCIIEKTUBHOTO
JOCITiKeHHs yBiliim 240 nauieHTiB i3 coMaTHuHUM ctatycoM ASA
1, monineHi Ha ABi rpymnu 3aJIeKHO Bix 00csTy BTpy4aHHs. Pe3yas-
mamu. I1pu npoBeAeHHI KOPeJsILiiHOro aHali3y BCTAaHOBJIEHO, 1110
TPUBAJICTb MepedyBaHHs Y BilAiJIEHHi iHTEHCUBHOI Teparlii, YacToTa
TTOBTOPHUX HAIXOIIXKEHb JI0 BiITiIEHb iIHTECHCUBHOI TepalTii B MexKax
OIHI€] ToCITiTai3alii, CMepTHICTb, 3arajibHa TPUBAIICTh TOCITITa-
Jlizallii MaloTh CUJIbHUI MO3UTUBHUN JNiHiitHUI 3B’s130K (r = 0,89,

p <0,001) i3 0O6csiroM omepaTUBHOIO BTpyYaHHsI. TaKoX BUSBIEHO
CWIbHY MTO3UTUBHY KOPEJISILIIO MiX CTyNEHEM TOILIMPEHOCTi CUCTEM-
HOTO 3aXBOpIOBaHHS Ta oocsirom BrpydaHHs (r= 0,82, p < 0,001). Crio-
cTepiraBcst MOMipHUI MO3UTUBHUI 3B’130K (r = 0,54, p < 0,001)
MiX TPUBAJIiCTIO XipypriuHOil MPOLeAypHu i TaKUMU TTic/somnepa-
LiHUMU YCKIJIAIHEHHSIMU, SIK TPOMOOEeMOO0JTisl JIETeHEBOI apTepil,
HECIIPOMOXHICTh aHaCTOMO3Y, OpOHXOJIereHeBa iH(eKIIisT, iH(peKITis
CEYOBHX IIIJISIXiB, a TAKOX CUJIbHUM ITO3UTUBHUI JIIHIMHMI 3B’ 130K
3 iH(eKl1Iieo micasonepalliiinoi panu. Bucnoseku. Ha yactorty, xa-
paxTep micisionepaLiiHUX yCKJIaAHEHb i TPUBATICTb rocHiTatizawii
BipOTiIHO BIJIMBAB CTYIiHb TSDKKOCTI XipypriuHoi aToJorii ta oocsir
BrpyuyaHHs. [lIkama ASA € cy0’eKTUBHUM iHCTPYMEHTOM OLIiHIOBaH-
HsI JIETAJIBHOCTI i MA€ HEOCTATHIO MPOrHOCTUYHY 3IaTHICTb 1100
YacTOTH MIC/ISI0NEPALliiTHUX YCKIIaTHEHb.

Kurouogi ciioBa: ASA; nepenonepatiiiina crpaTudikaliisi pU3KKiB;
IMOKpPAIIEHHS SIKOCTi cTpaTudiKallil pu3uKiB; MAliEHTHA 3 BUCOKUM
PU3MKOM TepionepaliiiHuX yCKIaaHeHb
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30-year experience of the diagnosis
and treatment of galistone ileus

Abstract. Background. Galistone ileus is a pathology characterized by a variety of clinical manifestations and types
of the course. Therefore, it is difficult in the diagnostic and therapeutic aspect and leads to unsatisfactory treatment
results. The aim of the work is to find out the features of diagnosis and treatment of patients with gallstone ileus.
Materials and methods. A retrospective analysis was performed of 51 medical records of inpatients with gallstone
obstruction operated in the clinic from 1990 to 2020. Women aged 61 to 85 (median of 74.20 x 12.95) years pre-
dominated — 44 (86.3 %). Most patients (81 %) had concomitant diseases, which in combination with gallstone
ileus caused high surgical risk: coronary heart disease — 26 (51 %), essential hypertension — 11 (21.6 %), diabetes
mellitus — 3 (5.9 %), obesity — 1 (2 %). Results. During the clinical, laboratory and instrumental examinations, the
Jfollowing preliminary diagnoses were made, for which surgical treatment was performed: acute adhesive intestinal
obstruction — 29 (56.9 %), galistone ileus — 9 (17.6 %), acute bowel obstruction — 4 (7.8 %), acute mesenteric
circulatory failure — 4 (7.8 %), acute cholecystitis — 3 (5.9 %), hernia — 1 (1.9 %), peritonitis — 1 (1.9 %).
Gallstone obstruction was detected at different levels: in the duodenum — in 3 (5.9 %) patients, jejunum — in 17
(33.3 %), ileum — in 23 (45.1 %) and colon — 8 (15.7 %) patients. The cause of stones in the lumen of the digestive
tract was cholecystoduodenal fistula — in 48 (94.1 %) and choledochoduodenal fistula — in 3 (5.9 %) patients.
Diagnosis of biliary fistulas was performed during postoperative radiological and endoscopic examination. The scope
of surgery was aimed at eliminating acute intestinal obstruction,; enterotomy was performed 5— 10 cm distal to the
site of obstruction with lithoextraction. In one patient with areas of focal necrosis at the site of stone entrapment, a
loop of the small intestine was resected with entero-enterostomy “side-by-side”. In case of duodenal obstruction,
lithoextraction was performed through gastrotomy. In the perioperative period, 43 (84.3 %) patients received an-
tibiotic prophylaxis using cephalosporines, fluoroquinolones and metronidazole. Purulent-septic complications in
the postoperative period developed in 9 (17.6 %) patients: suppuration of the postoperative wound in 6, infiltrate
of the abdominal cavity in 1 and bronchopneumonia in 2. Two patients died, postoperative mortality was 3.9 %.
Conclusions. Gallstone intestinal obstruction is difficult to diagnose due to a variety of clinical manifestations and
course, and, accordingly, it is accompanied by frequent complications and high mortality. Surgical treatment should
eliminate intestinal obstruction in conditions of high surgical risk without repair of biliodigestive fistula. Early detec-
tion and determination of indications for planned surgical sanitation of the biliary tract is a reliable way to prevent
gallstone ileus.

Keywords: acute intestinal obstruction, gallstone; biliodigestive fistula; aerobilia; enterotomy; lithoextraction

Introduction

Gallstone ileus (GI) is a pathology characterized by a
variety of clinical manifestations and types of the course.
Therefore, it is difficult in the diagnostic and therapeutic
aspect and leads to unsatisfactory treatment results. It was
firstly observed by the Danish anatomist T. Bartholin in the
17" century at autopsy of a patient who died of intestinal

obstruction. In 1890, Courvoisier [2] published the first series
of 131 cases of GI, with a mortality rate of 44 %. In 1896,
Bouveret [4] described a syndrome of gastric outlet obstruc-
tion caused by an impacted gallstone in the duodenal bulb
after its migration through a cholecysto- or choledocho-
duodenal fistula. This was the first preoperative diagnosis of
the currently known Bouveret’s syndrome. In the reviews of
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P. Mirizzi (Italy, 1951) and E. Day (USA, 1975), about 1,000
observations of ileus in gallstones were given.

GI has shown a constant incidence of 30—35 cases per
1,000,000 admissions over a 45-year period [1]. This en-
tity develops in 0.3—0.5 % of patients with cholelithiasis
[1]. It constitutes the etiologic factor in less than 5 % of
cases of intestinal obstruction, but up to one quarter of non-
strangulated small bowel obstructions in elderly patients [4,
7]. In a nationwide study in the United States from 2004 to
2009, only 0.095 % of mechanical bowel obstruction cases
were caused by a gallstone [1]. GI has been observed with a
higher frequency among the elderly American patients aged
from 60 to 84 years [1]. Due to the predominance of female
patients among those with gallstone disease, the majority of
GI patients are females (72—90 %) [1, 2, 5].

Gl is frequently preceded by an initial episode of acute
cholecystitis. The inflammation in the gallbladder and sur-
rounding structures leads to adhesion formation. The inflam-
mation and pressure effect of the offending gallstone causes
erosion through the gallbladder wall, leading to fistula forma-
tion between the gallbladder and the adjacent and adhered
portion of the gastrointestinal tract, with further gallstone
passage [1, 2, 5, 6]. Less commonly, a gallstone may enter the
duodenum through the common bile duct and a dilated am-
pulla of Vater [4, 7]. The most frequent fistula occurs between
the gallbladder and the duodenum due to their proximity [2,
8]. The stomach, small bowel and the transverse portion of
the colon may also be involved. This process might be part
of the natural history of Mirizzi syndrome [1]. Once the
gallbladder is free of calculi, it may become a blind sinus tract
and contract down to a small fibrous remnant [4, 9].

Absence of clear diagnostic criteria for GI and lack of
awareness of the most physicians in matters of diagnosis and
treatment are the causes of late detection, errors in surgical
tactics, development and progression of nonspecific syn-
drome of endogenous intoxication and, as a consequence,
high postoperative mortality.

Accordingly, the surgical treatment of GI remains one
of the most difficult and unresolved issues in emergency
abdominal surgery.

Aim of the work is to find out the features of diagnosis and
treatment of the patients with gallstone ileus.

Materials and methods

This study consists of a retrospective review of hospi-
tal records of patients diagnosed with GI and hospitalized
at the Department of Surgery and Endoscopy of Danylo
Halytskyi Lviv National Medical University between 1990
and 2020. The total number of patients was 51, the majo-rity
were women (44 (86.3 %)) aged between 61 and 85 (me-
dian of 74.20 + 12.95 years). Most participants (81 %) had
comorbidities, which in combination with GI caused high
surgical risk: coronary heart disease — 26 (51 %), essential
hypertension — 11 (21.6 %), diabetes mellitus — 3 (5.9 %),
obesity — 1 (2 %). Seven (13.7 %) patients were operated for
acute abdominal pathology and had a confirmed diagnosis
of COVID-19.

GI was manifested as acute, intermittent or chronic
episodes of gastrointestinal obstruction. Nausea, vomiting,
crampy abdominal pain and variable distension were com-

monly present. The intermittent nature of pain and vomiting
of proximal gastrointestinal contents, later becoming dark
and feculent, is due to the “tumbling” gallstone advance-
ment. Therefore, there may be intermittent partial or com-
plete intestinal obstruction, with temporary advancement
of the gallstone and relief of symptoms, until the gallstone
either passes through the gastrointestinal tract or it defini-
tively becomes impacted and complete intestinal obstruction
ensues. The nature of vomitus depended on the obstruction
location. When the gallstone was in the stomach or upper
small intestine, the vomitus is mainly gastric content, beco-
ming feculent when the ileum is obstructed.

Result and discussion

During the clinical, laboratory and instrumental exami-
nations, the following preliminary diagnoses were made, for
which surgical treatment was performed:

— acute adhesive intestinal obstruction — 29 (56.9 %);

—GI—9(17.6%);

— acute bowel obstruction — 4 (7.8 %);

— acute mesenteric circulatory failure — 4 (7.8 %);

— acute cholecystitis — 3 (5.9 %);

— hernia — 1 (1.9 %);

— peritonitis — 1 (1.9 %).

Preoperatively, GI was diagnosed by ultrasonography
with detection of Rigler’s triad [3]: small-bowel dilation
and aerobilia (6 patients), radioscopic examination with the
shadow of the calculus outside the bile ducts (1 patient).
Prior to the surgery, the following tests were performed: ab-
dominal X-rays for 40 patients, abdominal ultrasounds for 26
patients, and CT scans for 8 patients. These tests yielded no
positive results in 3 patients, who underwent surgery with no
established pre-operative diagnosis.

Slightly more than half of the patients had surgery due
to acute intestinal obstruction, the rest — due to other ab-
dominal diseases. Eleven patients were operated in the first
6 hours after hospitalization, 24 — by the end of the first day,
16 — within 25—72 hours. In 19 patients, the surgery was
performed from the middle access, which was convenient for
a full revision of the abdominal organs, and in 2 cases, the
Kocher access was used.

During the abdominal exploration, stones were found
at different levels: duodenum — 3 (5.9 %) patients, jeju-
num — 17 (33.3 %), ileum — 23 (45.1 %) and large intes-
tine — 8 (15.7 %). The size of gallstones ranged from 3 x 2
to 9 x 4 cm. The cause of stones in the lumen of the digestive
tract was cholecystoduodenal fistula — in 48 (94.1 %) and
choledochoduodenal fistula — in 3 (5.9 %) cases. Diagnosis
of biliary fistulas was performed during postoperative radio-
logical and endoscopic examination.

The question of the simultaneous elimination of obstruc-
tion and biliodigestive fistula today remains controversial. We
believe that combined surgery is too difficult for patients,
especially the elderly and senile, because of water-electrolyte
imbalance due to high intestinal obstruction on the back-
ground of severe comorbidities.

In addition, without previous examinations (X-ray, en-
doscopic, ultrasonographic), it is difficult to determine the
nature of the fistula and its relationship with neighboring or-
gans, which greatly complicates radical surgery. That is why
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Figure 1. Enterotomy and gallstone lithoextraction

the extent of surgery was mostly minimal, aimed at elimina-
ting acute intestinal obstruction (50 (98 %) cases).

Therefore, taking into account both the bibliographi-
cal review and our own experience, fistula repair cannot be
recommended during the same surgical procedure as the
treatment of choice for gallstone ileus in all patients. This
technique is clearly associated with greater mortality. The
therapeutical decision should balance the risks and benefits
for each type of procedure, considering that most patients
were older than 70 years and with comorbidities, most had
a delayed diagnosis (approximately 4 days in our series),
and surgery was done under emergency conditions. In our
opinion, the one-stage procedure should be performed in
patients with greater life expectancy, less comorbidities, and
no technical impairments.

Only one patient had a violation of the biliodigestive fis-
tula during the revision of the subhepatic space, which neces-
sitated cholecystectomy and duodenoplasty. In most patients
(90.5 %), enterotomy was performed 5—10 cm distal to the
site of obstruction (Fig. 1).

In one patient with areas of focal necrosis at the site of
stone entrapment, a loop of the small intestine was resected
with entero-enterostomy “side-by-side”. In case of duo-
denal obstruction, lithoextraction was performed through
gastrotomy.

In the perioperative period, 43 (84.3 %) patients received
antibiotic prophylaxis using cephalosporines, fluoroquino-
lones and metronidazole.

Median length of stay for each patient was 14 (range:
4—60) days. Post-surgical stay in hospital was approximately
9.5 (range: 3—36) days.

Purulent-septic complications in the postoperative period
developed in 9 (17.6 %) patients: suppuration of the post-
operative wound in 6, infiltrate of the abdominal cavity in 1,
bronchopneumonia in 2.

Two patients died as a result of perforation of the small
intestine at the site of obsrtuction caused by concrement with

Information about authors

the development of peritonitis on the background of severe
concomitant diseases, despite relaparotomy and intensive
care; postoperative mortality was 3.9 %.

Conclusions

1. Gallstone intestinal obstruction is difficult to diagnose
due to a variety of clinical manifestations and course, and,
accordingly, it is accompanied by frequent complications
and high mortality.

2. Surgical treatment should eliminate intestinal obstruc-
tion in conditions of high surgical risk without repair of bi-
liodigestive fistula.

3. Early detection and determination of indications for
planned surgical sanitation of the biliary tract is a reliable
way to prevent GI.
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Koponb 4., boxoHko P, Marep 4., CracuiumH A., QeapumiivH H., [oank FO.
/\bBIBCbKNW HALIOHAABHUA MEANYHM YHIBEOCUTET iMeHi AQHWAQ [anmLibkoro, M. A\bBiB, YkpaiHQ

TPUALSTUPIYHUIA AOCBIA AIQrHOCTUKU TA AIKYBAHHS YXOBYHOKOM ' SIHOT KULLKOBOT HENPOXIAHOCTI

Pestome. Axkmyaavnicmo. JKoBuHoKaM’ssHa KUIITKOBA HETIPOXi-
Hicte (ZKKKH) — 1e roctpa xipypriuHa abaoMiHaabHa MaToIoris,
sIKa XapaKTepU3yETHCST PI3HOMAHITHICTIO KJIIHIYHMX O3HAK Ta Ba-
piaHTiB mepeOiry i, BiAMOBIAHO, CKIAAHICTIO NiaTHOCTUKU, 1110
MPU3BOAUTH 10 HE3aA0BUILHUX Pe3yJbTaTiB JiKyBaHHs. Mema
pobomu: 3’siICyBaT O0COOJMBOCTI 1iarHOCTMYHO-JIIKYBaJIbHOI TaK-
Tku B antieHTiB i3 2KKH. Mamepiaiu ma memoou. 3niiicneHo pe-
TPOCIIEKTUBHUI aHai3 51 kapTu craioHapHux xBopux Ha 2KKH,
onepoBaHuX y KiiHili 3 1990 no 2020 p. INepeBaxanu xiHku (44
(86,3 %)) Bikom Bim 61 10 85 (y cepenrbomy 74,20 + 12,95) pokis.
Binpiricts nauieHTiB (81 %) Mayiu CymyTHIO TIATOJIOTIIO, 1110 B TO-
enHanHi 3 2KKH o6yMoBiioBaia BUCOKUIA OIepalliiHuil pU3HK:
irremMigHy xBopo6y cepiist — 26 (51 %) oci0, apTepianbHy TimepTeH-
30 — 11 (21,6 %), uykposwii niabet — 3 (5,9 %), oxupinusg — 1
(2 %). Pe3yavmamu. I1in yac KiiHiYHOTO, TA6OPATOPHOTO TA iH-
CTPYMEHTAJILHOTO TOC/iIXKEeHb BCTAHOBJIEHO HACTYITHI MTOMEepeIHi
NiarHO3M, 3 MPUBOJY YOTO XBOPUX MPOONEPOBAHO: FOCTpa Criaii-
KOBa KHIIKOBa HempoxiaHictb — 29 (56,9 %), )KoBUHOKaM’siHa
KHUIIKOBa HenpoxiaHicTh — 9 (17,6 %), roctpa TOBCTOKMIIIKOBA
HenpoxigHictb — 4 (7,8 %), roctpe MopylleHHS ME3eHTEPiaTbHOTO
KpoBoobiry — 4 (7,8 %), roctpuit xoneuuctut — 3 (5,9 %), 3a-
memieHa rpuxka — 1 (1,9 %), nepurtonit — 1 (1,9 %). O6¢TpyKIiio
JKOBUHMM KOHKPEMEHTOM BUSIBJICHO Ha Pi3HUX PIBHSX: y IBAHAJI-
usgtunanii kumui — y 3 (5,9 %) Bunaakax, mopoxHin — y 17
(33,3 %), xiy6oBiit — y 23 (45,1 %), ToBctiit — y 8 (15,7 %). Ipu-
YMHOIO BUXOJy KAMEHIB y MPOCBIT TPABHOTO KaHaTy OyJia XoJIeLuc-
TonyoneHanbHa (48 (94,1 %) MallieHTiB) Ta X0JIENOXOMYOICHATbHA

dicryna (3 (5,9 %) Bunaaku). biniapHy dictyny aiarHoctyBaau
B MicisionepauiifHoMy Mepiofii 3a JOMOMOTOI0 palioloTiyHOro i
€HIOCKOITIYHOTO NoCTiKeHHsI. OOCAT omnepalliifHoro BTpy4aHHS
OyB CIIpSIMOBaHMII Ha JIiKBiIallilo roCTpoi KMIIIKOBOI HEITPOXi/I-
HOCTIi; EHTepOTOMil0 BUKOHYBaJu Ha 5—10 cM aucTaibHille Big
MicClIsl HEMPOXiAHOCTI 3 JiTOeKCcTpakLieto. B oqHoro maiieHTa 3
HEKPO30M Y MICIIi 3aIeMJIeHHSI KOHKPEMEHTa MPOBEIEHO Pe3eK-
11110 TOHKOI KUIIIKY 3 HAKJIaJaHHSIM €HTEPOEHTEPOaHACTOMO3Y. Y
BUIIAJIKy yOl€HATbHOI OOCTPYKIii 3AiiICHEHO JITOEKCTPAKILiO
yepes racTpoToMmito. Y nepionepariiitnomy mepioai 43 (84,3 %)
MaIliEHTA OTPUMAJI aHTUOIOTUKOTIPO(DITAKTUKY 3 BUKOPUCTAH-
HSM 1edanocnoprHiB, TOPXiHOMIOHIB Ta MeTpoHiAa3oy. [HiliHO-
CEeNTUYHI YCKIaaHEeHHs po3BUHYINCh Y 9 (17,6 %) XBopHX, a came:
HATHOEHHSI TiCIsIonepalliitHoi paHu — y 6, iH®IIBTpaT YepeBHOT
MOpPOXHUHU — B | Ta OpoHXOTHEeBMOHIsI — y 2. [Tomepsio 2 marti-
€HTH; Mic/sionepaniiiHa JjeTanbHicTh cTaHoBUIA 3,9 %. Bucnosku.
2KKH Baxko miarHocTyBaTu 4yepe3 pi3HOMaHITHICTh KJIiHIYHUX
MPOSIBIB i BapiaHTiB Mepeoiry, 1110, BiAMOBIIHO, CYyTIPOBOIKYETHCS
YaCTUMU YCKJIaMHEHHSIMU Ta BUCOKOIO JieTaJIbHicTI0. XipypriuHe
JIiKyBaHHSI TIOBUHHO YCYHYTH KUIIIKOBY HETIPOXiTHICTh B yMOBaX
BUCOKOTO XipypriYyHOro pu3uKy 0e3 MJacTUKU OiTioAUrecTUBHOI
(ictynu. PaHHe BUsIBIEHHSI Ta BU3HAUEHHSI TOKA3aHb 10 MJIaHOBOI
XipypriuHoi caHalii >kOBYOBUBITHUX IUISIXiB € HAIHHUM 3aCOO0M
MpodiTaKTUKN XOBYHOKAM STHOT HETTPOXiTHOCTI.

Kuro4oBi c10Ba: rocrpa KMIIKOBa HEMPOXiIHICTh; KOBUHUI
KOHKPEMEHT; OiionurecTuBHa QicTyna; aepo0iist; eHTEpPOTOMisl;
JIITOEKCTPaKIIist
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Ycerko O.10., Cuarok A.B., Cuarok O.€., Cumyank €.8B., AHToHeHKo B.B., Yedinb C.1., [oBx A.B.,

Ayurok K.M.

AY «HaUiOHAQABHWM HQYKOBUU LIEHTP Xipyprii Ta TpaHciAaHTooriT imeHi O.O. LLanimoBa» HAMH YkpaQiHu,

M. Kuis, YikpaiHa

KAiHIYHU BUNOAOK AIKYBOHHSI QHOEPOOHOT iHpeKLu,ii
Yy XBOpPOro 3 MiHHO-BUOGYXOBOIO TPOBMOIO
B YMOBQX iHT@HCUBHOI Tepanii

Pe3siome. Anaepoona ingexuyis € 00H0I0 3 MANCKUX PAHOBUX IHBEK YL, WO CRPUMUHAEMbCA AHACPOOHUMU MIKPO-
opeanizmamu. 32i0HO 3i cmamucmuyHUMU OAQHUMU XBOPI 3 YCKAAOHEHHAMU AHAepoOHOI IHeKyii Maroms UCOKY
NeMAanbHicmos, Momy panHs diaeHocmuka ma 8ionosioHa mepanis € 3anopyKor eheKmueHo2o AiKye8aHHs yiei
namonoeii. Ha cb0e00Hi 8uceimaeno dysice Mano KAHIYHUX 6UNAOKIE 3 KOMUACKCHUM, eoeKMUBHUM NIKYBAHHAM
aHaepoOHoi panosoi inpekuii. Y cmammi onucani noemanna diaenocmuxka ma AiKyeauHs aHaepoOHoi iHpeKkyii
Y BIlICLKOBOCAYHCOOBYS, IKULL OMPUMAB YUIKOONCEHHS BHACAIOOK BilicbK08UX Oill.

KoirouoBi ciioBa: anaepotua ingexuis; minno-eudyxoea mpaema; cencuc; CenmuHu uoK

Bctyn

Anaepobua kaocmpudianvha ingheKxyis — pi3HOBUJI TeHE-
paJi30BaHOI paHOBOI iH(EKIIil, KA HaJIeXKUTh 10 HAWOLIbIII
TSDKKUX YCKJIaIHEHb TTIOpaHEeHb, 0OMOPOXXEHb, OIiKiB TOIIO,
CIIPUYMHSIETHCSI aHAePOOHMMHU MiKpOOpTraHiZMaMM POy
Clostridium i XxapaKTepu3y€eThCs TIEPEBAXKHUM YPaKCHHSIM
CIIOJIyYHOI Ta M’SI30BO1 TKAaHUHU.

VY niteparypi BoHa ornucaHa i pi3SHUMU Ha3BaMMU: Ta30-
Ba raHrpeHa, razona (pierMoHa, aHaepoOHa raHrpeHa Ta iH.
B VYkpaini npuiiHgITO €1MHE YMOBHE BU3HAYEHHS XBOPO-
0n — aHaepoOHa iHdekis. JliarHo3 aHaepoOHOI KJIOCTPH-
IiaJIbHOI iH(eKIIil BCTAHOBIIOETHCSI HA OCHOBI BiIIOBiMHOI
KJIIHIYHOI KapTVHM Ta BUOJICHHS B TOCiBaX i3 paH MiKpo-
opranismiB pony Clostridium: CI. perfringens, Cl. oedematiens,
Cl. septicum, Cl. histolyticum, Cl. novyi, CL. fallax, CI. sordellii,
Cl. Bifermentans |2, 9].

lle HeOe3meyHa miIsa XKUTTSI M s130Ba iHGEKIisa, gKa
PO3BUBAETHCS 3 MUISTHKU TpaBMU. BaxinBe 3HaYeHHSI
Ma€ paHHE Po3Ii3HaBaHHS Ta arpecuBHE JiKyBaHHs [19].
Po3pi3HsAI0TH 1Ba OCHOBHI MPOSIBY KJIOCTPUIiaIbHOI Ira30-
BOIi FaHTPEHU: TpaBMATUYHY Ta CIIOHTaHHY. TpaBMaTU4HA
ra3oBa raHrpeHa Haiuacrinie Bukiukaetbes Clostridium
perfringens; cioHTaHHa raHrpeHa — Clostridium septicum
[4, 17].

o uporo yacy aHaepoOHa paHOBa iH(MEKIIisT 3aTUIIIAETh-
Csl OTHUM i3 HAUTPi3HIIIMX, XKUTTE3arpOXKYyIOUNX YCKIIaI -
HEeHb paH OyIb-SIKOTO TeHE3Y, a TAKOX TUCKYTA0eTbHUX IH-
TaHb CydacHOI Xipyprii. BBaxkaeTbcs, 1110 1€ BUI paHOBOI
iH(dexK1ii Mae HaKOiIbIIIe TTOMMPEHHS ITiJ Yac BiiChKOBUX
Niii, TexHOreHHUX KaTtacTpod [20]. 3a cBiTOBUMU cTaTHUC-
TUYHUMU JaHUMU, cepel MmopaHeHUX y nepioa Ilepimoi
CBITOBOI BiifHM aHaepoOHa paHOBa iH(}EKIlis 3ycTpivanacs
y 2—15 % Bunankis. Ilix yac Benukoi Bitun3HsiHOT BiltHI
YCKJIaIHEHHS aHaepOOHOI paHOBOI iH(PEKIIii Ha IeIKIX eTa-
nax eBakyarii cranoswiu Bin 0,08 10 1,5 %. Y nepion BiiiHu
B Adranicrani 3apeectpoBano Bin 0,09 n1o 0,9 % Bunankis
BUHMKHEHHST aHaepoOHO1 paHOBOI iHdeKIIii. 3a JiTepatyp-
HUMM JaHUMU, JeTAJIbHICTb MPU aHaepoOHiil iHdeKIIii HUHi
KOJIMBA€EThCS B MexXax Bif 14 10 80 % BumankiB. CbOromHs
BeJIMKE 3HAaYEHHsI HAIA€ThCSl HEKIOCTPUIiaIbHUM hopMam
aHaepoOHUX MiIKpOoOpraHi3MmiB, ski 'y 88—95 % crnocrepe-
>K€Hb 0epyTh Y4acTh Y PO3BUTKY TOCTPOTO iH(EKIiiTHOro
mnporecy [3].

CrnpusitiuBuMu ¢dakTopaMu s pO3BUTKY aHa-
epoOHOI iHGeKIIil Mpu 3a0iliHKX i po3UyaBIeHUX paHax
OyJM TpaBMaTUYHMI IIIOK, KPOBOBTpaTa, MOPYyIIEHHS
MiKpOLIMPKYJISILII i TeCTpyKIisi TKAHUH HAaBKOJIO paHMU,
TiMoKcCisl, CTUCHEHHS M’s13iB HaOpsakoM (compartment
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syndrom), TYTUM TaMIIOHYBaHHSIM, ITOB’sI3KaMM, BiICyT-
HICTh MEPBUHHOI XipypriyHoi 0OpoOKM paHU, BTOPUHHI
Hekposu [1, 18].

VIMOBipHiCTb po3BUTKY aHaepOOHOI iHdeKIil 3HATHO
BUIIIA Y XBOPUX 3 IIMPOKUMU paHaMU, 110 CYTPOBOIXKY-
JOThCST YIIKOIXKEHHSIM CYIMH Ta KiCTOK, X04a MOKJIUBI i1
iHIIIi YMOBHU pO3BMTKY 3axBopioBaHHs. HasBHicTb y paHi
30yIHUKIB aHaepoOHOI iHDEKIIil € HeoOXimHUM, alie ax
HisIK HE 000B’SI3KOBUM (PaKTOPOM Y PO3BUTKY 3aXBO-
proBaHHS. BaxkiuBe 3HaUeHHS Ma€ CTaH peaKTUBHOC-
Ti OpraHiamy, CTyMiHb MiCIIEBUX MOIIKOJXEHb Y paHi.
MaeTtbcs Ha yBa3i HasiBHICTh YIIKOJXKEHHS, CTUCHEH -
HsI MaricTpaJbHUX CYIWH, 1110 y 15—18 pa3ziB miaBuiye
MOXKJIMBICTh PO3BUTKY aHaepoOHOI iHpekii. [HimmmMu
CTIIPUSTIMBUMHU (haKTOPaMU B PO3BUTKY 3aXBOPIOBaHHS
€ HasIBHICTb Y paHi HeXXUTTE3AATHUX TKAHUH, CTOPOHHIX
Tin [3, 15].

IMaTorenes: y Miciii TpaBMM iHbeKIIisl TOTparuisie 6e3-
nocepeaHbo B TJIMOOKI TKAaHUHU. SIKIO mpu TpaBMi Mo-
PYIIYETHCST KPOBOITOCTAYaHHSI, TO YTBOPIOEThCS aHAepOOHE
cepeoBULIE 3 HU3bKUM OKHMCHO-BiTHOBHUM MOTEHLiaIOM
i xuciuM pH, 1110 € onTUMaNbHUM TSI POCTY KIIOCTPUIi-
aJIbHUX opraHi3MiB. Hekpo3 TKaHMHU MOXe PO3BUHYTHUCS
MPOTSITOM JAEKiTbKOX TOAMH ITiC/IsI TPaBMMU i IIBUAKO IIPO-
Tpecye 3a BilCyTHOCTI JlikyBaHHS [ 14].

ITpu ra3oBiii raHrpeHi HEKPO3 M’SI3iB € TSKKUM, a IMOJIi-
MopdHosiepHi nefikouTu (PMN) BifncyTHi B iHhikoBaHUX
TkaHuHax. Lle BinpizHsieTbes Big iHGeKil M’ IKUX TKAHUH,
CIIPUYMHEHUX TaKUMU OpraHizmamu, sik Staphylococcus
aureus, y sskux 3HauHuit npurinB PMNs nokaizye iHpek-
1ito 6e3 pyiiHyBaHHS MPUIETIMX TKAaHUH a0o cyauH. [1pu
KJocTpuaianbHii iHdexiii PMN, 1110 Haaxoaste 10 Mictist
iH(eKI11il, MPWINIAIOTh i HAKOMTMYYIOThCS B3IOBX €HI0Te-
JIIO KamiJIsIpiB, MaJIMX apTepio i IMOCTKAIIIPHUX BEHY,
ajie He MMPOHUKAIOTh Yepe3 eHA0TeNiil cyuH B iH(ikoBaHy
TKaHWUHY [4].

TMommpeni TokcuHU, 1110 BUpoOsiioThest C. perfringens:

— alpha toxin: nenuTuHa3za (abo ¢ocdoainasza), saka
pyWiHY€ KJIITUHHY MeMOpaHy, 1110 TTPU3BOAUTH 10 3aruberti
KJIITUH i HEKpOo3y TKaHWH. Lleli TOKCUH TaKOoX € reMOJTiThY -
HUM i KapIiOTOKCUIHNM,;

— beta toxin: HeKpO3 TKaHUH;

— delta toxin: reMoJIi31H;

— epsilon toxin: gie Ha MiABUIIIEHHST TPOHUKHOCTI KJTi-
TUHHOI MeMOpaHU; TiepMeasa;

— jota toxin: HEKpO3 TKaHUH;

— kappa toxin: KojareHasa, xejJaTMHa3a, HEKpPO3 TKa-
HUWH; TIPU3BOAUTH 0 PYWHYBaHHS KPOBOHOCHMX CYIWH i
CTIOJIYYHOI TKAHUHMU;

— lambda toxin: mpoTea3a;

— mu toxin: TiaJlypoHina3a;

— nu toxin: ge30KcupudoHyKIea3a, reMOJITUIHUN i
HEKpO3 TKaHUH;

— phi toxin: reMoJi3uH, UTOJI3UH [5, 21].

HiarnocTuka: 6ijb y Miclli TPaBMaTUYHOTO YIITKOIXKEH -
HSI pa30M i3 O3HAaKaMU CUCTEMHOI TOKCUMYHOCTI Ta ra3oM y
M’SIKVX TKaHMHaX IMiATBepIKYIOTh AiarHO3 ra30BOi TaHIpe-
Hu. DizyKaabHi 03HAKW KpeTiTallil B M IKMX TKaHUHAX €
HaWOUIBII YYTJUBUM i CIIelI(piuHUM pe3yJbTaTOM KJiHiu-
Horo obcTexxeHHs [§, 11, 12].

PucyHok 1

PenrtreHorpadgis 3 komn’rotepHoro Tomorpadieio (KT)
a00 MarHiTHO-pe3oHaHCcHOI0 ToMorpadico (MPT) moxe
BUSIBUTH Ta3 y IUOOKMX TKaHWHaX. Ha paHHix cTamisix iH-
dexuii KT i MPT xopucHi a1 BU3HaUY€HHS JIOKaTi3alil
iH(exIil Ta i momupeHHs B3A0BX (alliaJJbHUX TUIOLIMH.
Coig B3ITH TIOCiBY KPOBi (SIK U1 aepOOHUX, TaK i 71T aHa-
epoOHMX iH(EeKIIil) i TKAHUHHI KyJbTYpU — OCTATOUHUIA
JiarHO3 KJIOCTpUIianbHOI iHdeKii [4, 16].

Y ubomy KJIiHIYHOMY BUMAKY OYJIO BUSIBJIEHO aHaepo0-
Hy iH(eKIiIo y MallieHTa, IKUii OTPUMAaB TPaBMY BHACIIIOK
BilICbKOBUX [Iiif.

MarTtepiaAu Ta meToamn

V Bimmin MiKpocyaWHHOI, TNIACTUYHOI Ta BiHOBIIIO-
BasibHOI Xipyprii Y «HHLIIXT iM. O.0O. IllaximoBa» 6yJ10
TOCIITaJ1i30BaHO BiliICBKOBOCTY>KOOBIIS 3 JiaTHO30M: MiH-
Ho-BUOyxoBa TpaBma (MBT), BorHenajibHe OCKOJKOBE
ciine mopaHeHHs B/3 JIiBO1 TOMiJIKY 3 BOTHEMTAJbHUM Tie-
pejiomoM Ta aedekToM B/3 — ¢/3 BeIMKOTOMIJIKOBOI Ta
MaJIOTOMIJIKOBOI KiCTOK 3 MAaCUBHUM Ie(PeKTOM M’SIKUX
TKaHWH B/3 Ta ¢/3 NiBOi TOMIJIKY, MOLIKOIXEHHSIM Mepe-
IHBOI B/ToMinKoBOI aprepii. TepmiuHuii omik H/3 1iBO-
ro CTeTHA Ta OUISHKU KOJIHHOTO Cyriio0a, 3a0iil rpymHol
KJiTKM (puc. 1).

3 aHaMHe3y BiIOMO, 110 MAlliEHT OTPUMAaB IMOPaHEHHS
min yac BiliCbKOBUX Hiii B JloHe1bKili 00J1., TOTpanuB i
Bopoxkuit o0cTpia. Ha pisHux eTarnax eBakyailii mopaHeHO-
My TIPOBOIMJIACS TIEPBUHHA Ta BTOPMHHA XipypriuHa 00po0-
Ka paHM 3 HEKPEKTOMI€IO, 3 BCTAHOBJIEHHSIM Ta MOAAIBIIIUM
TIepeMOHTaXeM allapaTa 30BHIIIHBOI (ikcarlii (cTerHo —
rominka), VAC-npeHyBaHHS.

Ha MmoMeHT HanXomKeHHsI XBOPU CKap>KMUBCsI Ha OiTb
Y OiJISTHIT JIiBOI HUXKHBOT KiHIIIBKM, CJa0KiCTh, BiTUyTTS
03HOOY Ta MinBUILEHY TeMrepaTypy Tiia. Takox BiamiuaB
YTpyIHEHE TUXaHHS, HE3HAUHY 3aIUIIKY. 3i CJ1iB XBOPOTO,
pecnipaTopHi CKapru Mmoyvajaucs B pe3ybTaTi MoXexXi, 1110
BMHUKJIa BHACTIOK BUOYXY reHepaTopa Ta BAUXaHHS TH-
MOBOI CyMillli 32 I€Hb 0 TPaBMU KiHLiBKH.

V BigaineHHi OyJI0 MPUIHSATO PillIEeHHS OO0 MPOBe-
JIEHHSI MOCTiiHOI caHallii paHu Ta 3amiHu VAC-cucTemu,
BUJILHOI MiKpOXipypriuHoi epecaaku KJIamnTs, IPOBeASHHS
MMOJAJIBIIOL aHTUOIOTUKOTEPaITil.
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PucyHok 2. [lJoHopcbka 30Ha 3abopy
TOpaKofop3asibHOro Knanrs

PesyAbTaTH

[TauieHTy Oysa nmpoBeneHa BiJlbHa MiKpoXipypriuyHa ne-
pecanka IIKipHO-M’sI30BOT0 TOPaKOAOP3aIbHOIO KJIAIITS Ha
nedexr niBoi rominku (puc. 2, 3).

OmnepaTuBHe BTPyYaHHS IIPOMIILIO 0e3 yCKIaIHEHb.
XBOpOToO 3 OIlepalliifHoi Oy/I0 epeBeIeHO Y MajlaTy ITiCIsI-
orepauiifHUX XBOPUX BiIiIeHHsT iHTeHCHUBHOT Tepartii Ne 1.

VY 1-mry micisionepaniiiHy 700y CTaH XBOPOTO TIOTipIITy-
etbe. [lamienT y cBinomocti, 3a LLIKIT — 15 6., ckapXutbest
Ha MOMipHMI OiNb y AiNSIHKAX I1/0 paHu, HaI JIETEHIMM
ayCKyJbTaTUBHO JMXaHHS XOPCTKE, 0cJiabieHe B HUX-
Hix Bigminax, ocob6auBo cripasa. [lepecamkeHuii K1amnoThb
Ha IIOTUK XOJIOMHUIA, MIKipa KianTts 0Jiga. AKYCTUYHUI
JOTIIep — B MPOEKIil CyTMHHOI Hi>KKM KJIamTs IIYMU HE
BU3HAYalOThCs. [liarHOCTOBaHO apTepialbHUIT TPOMOO3.
[loka3zaHa peBi3ig cyAMHHOI HixkkM kKanTs. [IpoBeneHa
TpoMOeKTOMis 3 apTepiaibHOro anacromo3y TDL-kmanTs,
KJIaIlOTh TMOBTOPHO BKJIIOYEHUI Y KpOBOTIK. Yepes Kiabka
TOJIVH XBOPUI1 MOBTOPHO B3SITUIA B omiepalliliHy 3 apTepiaib-
HOIO HEJIOCTaTHICTIO KPOBOTOKA KJIAMTS, BUSIBJIEHO TPOM-
OyBaHHSI apTepiajJbHOTO pycJia 10 piBHS 2—3-ro AiJeHHS
TOPAKOIOP3aJIbHOI apTepii, IPUIAHSTO pillIeHHST BUIATUTHI
TDL-knamnots. XBoporo 3 ornepaiiiiHoi 0yJ10 epeBeaeHO Y
BinmiieHHs iHTeHCUBHOI Tepartii Ne 1.

Ha 2-ry micasionepaniitHy 100y cTaH MmaiieHTa TSKKUIA,
CTaOIIbHUIM, CKapXKUTHCS Ha BUPaXKeHUI OUIb y AiMSSHIIL

PucyHok 4. [JoHopcbKka 30Ha 3a6opy Knants
Ha 2-ry goby

PucyHok 3. BiktoyeHuii y KpoBOTiK
Knarnorsb

MpaBoi MOJIOBUHU XUBOTA Ta B/3 OOKOBOI IMOBEPXHi Ipy/I-
Hoi kiiTku crpasa. Llkipa Ta Buaumi cimM30Bi 000J0OHKHU
Oimi. AycKyJIbTaTUBHO Hal JIETEHSIMU TUXaHHS KOPCTKE,
ocJiabJieHe B HIDKHIX Bimmiiax, oco0auBo crpaBa. 2KuBit
M’sIKUit, OOJIOUYMI TIpKU Majbnailii mo nmpaBomy ¢JaHry,
CUMITOMU TOJPA3HEHHSI OUePEeBUHU HEraTUBHI, MEpUC-
TaJIBTUYHI IIyMU He BUCTyX0oBYIOTbes. HCC 120—130 yu/xs.
XBopuii nepedyBa€e Ha BUCOKUX J103aX Ba30IpecopiB (HO-
paapeHaiiH ~ 500 Hr/rox). AT 100/70 mMm pr.ct. iype3 no-
cratHiii, ITK® 48 mu/x8/1,73 M2. HasiBHa KJliHiKa TOCTpOro
K1BoTa. BukoHnano penrtrenorpadito OUII ta Y31 OUII:
BiJIbHUI Ta3 Ta piayvHa B YepeBHi MOPOXHUHI BiACYTHI,
BUSIBJICHO Tape3 KUIIEYHUKA Ta HUTYHKA. 3 METOI0 BUKITIO-
YeHHsI Me3eHTepiaabHOro TpoM603y BukoHaHo KT OYII
3 KOHTPACTyBaHHSIM — ME3€HTepiaJIbHOro TpoM003y He
BusiBieHo. Ha KT OI'K y HMxHi#t yacTii mpaBoi JiereHi B
10-my cerMeHTi BigMiyaeTbesl cybaTeneKTa3 3 He3HAaUHOIO
KUTBKICTIO PiIMHU, TaKOX BUSIBJICHI O3HAKU MiAIIKipHOT
Ta MixXM’s130B01 eMizeMu TpaBoi rpyAHOT CTiHKU 3 MOLIHU-
PEHHSIM y MeIiacTUHYM. Y MpaBiii IJIeBpaabHill IIOPOXHUHI
BibHOI pinuHM 6;1136K0 100 Mi1. Byso ripoBeieHO KOHCH-
JIiyM Ta IPUMHSITO pillleHHs Mpo peBi3ito paHu. I1pu pesi-
3i1 IOHOPCHKOI 30HU IO 3aIHHOOOKOBII TTOBEPXHi TPYAHOT
KJIITKM BigMivyaBCs JIi3KC MiAKIpHOT KJIITKOBUHU, M’sI30Ba
TKaHWHA ThbMSTHOTO KOJIbOPY, HEKPOTU30BaHa (puc. 4).

PaHy MTOBHICTIO pO3KPUTO Ta BUCIYEHO HEXKUTTE3MATHI
TKAHUHMU 3 HAKJIaJJaHHSM aceNTUYHOI OB’ sI3KU. B34Ti 1o-
ciBm 3 paHu. JIluHaMiKa aHaJTi3iB Ta aHTUOIOTUKOTEpAITist
HaBeleHi Ha puc. 5.

Ha 3-Ti0 micasionepauiiiny 100y cTaH ImaiieHTa BKpaii
TSIKKUI, cBigoMmicTh sicHa, 3a LLHKI — 15 6., ckapru
Ha OiIb y IIpaBiii MOJOBMHI Tijla, TeMOAMHAaMiKa HecTa-
OiJIbHA, MIATPUMYETHCSI Ba3onpecopaMu (HopaapeHa-
JiH ~ 500 ur/rom). AT 100/70—120/75 mm pt.cT., HCC
115—125 yn/xB, SpO, 98 % npu iHcydasiiii O, uepe3 HO-
coBi KaHoJi 2—4 1. JIluxaHHs ayCKyJIbTaTUBHO XOPCTKE,
ocJyiabyieHe B MpaBuUX Bifdinax JiereHb. KUBIT B3OyTHid,
nepucrajibTuka cyMHiBHa. Jliype3 mocrartHiii, HIK®
100 m/x8/1,73 M2 3 orisity Ha po3Mip paHOBOT TiISTHKH,
TSIKKICTh CTaHY, BUPillIeHO BUKOHATH MEPEB’sI3KY paHU B
yMoBax onepauiiinoi. [1pu peBizii BusiBaIeHO Imporpecy-
IOUMI HEKPO3 Mepeiiesxaurx B paHi M’s13iB — m. serratus
ant. i 3aauIKiB m. latissimus dorsi, BAKOHaHO BUCiYEeHHS
HEXUTTE3NATHUX TKAHUH (pHC. 6)
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PucyHok 5. AHTUbGIioTMKOTEpanisi Ta rpacpiku aHanisis y guHamiuyi

3a nepioA nepebyBAHHS B KAiHiLli BAKOHOHI HOCTYIHI XipypridHi BTPYYOHHS.

ITepenonepan. no06a — 3amiHa BAK-cuctemu.

ITepenonepai. 106a — 3amina BAK-cucremu.

ITepenonepan. nod6a — 3amina BAK-cuctemu.

Ilepenonepai. 106a — 3amina BAK-cucremu.

Onepaniiina 100a — BijibHa TpaHcruiaHTawiss TDL-
KJ1anTsl.

1-ma n/o no6a — TpoMOEKTOMisl 3 apTepiaTbHOTO
aHactomo3y TDL.

1-ma /o no6a — peBi3is JTOHOPCHKUX Ta PELMITIEHT-
Hux cynuH. Bumanenns TDL-knamrs.

2-ra 1/0 106a — peBi3ist JOHOPCHKOI 30HU MPABOI MaX-
BUHHOI AUSIHKY Ty1y0a. CaHaillist paHu.

3-14 11/0 1002 — HEKPEKTOMisl 3 PETEJbHOIO CaHAIlIEID
paHU MPaBOOIYHOI AUISTHKY TPYAHOI KITITKH.

4-1a /0 1002 — HEKPEKTOMisl 3 PETEJIbHOIO CaHalliEl0
MPaBOOIYHOI TUISTHKY TPYIHOI KITITKH.

5-Ta n/o 100a — HEKPEKTOMisl 3 PETEJIbHOIO CaHAITIEIO
paHu IPaBOOiIYHOI AUITHKY TPYAHOI KITITKU.

35-1a /0 106a — BUIAJIEHHS KiCTKOBUX YJIaMKiB Y Ji-
JISTHII ypaxKeHHs JiBoi H/KiHIiBKU. AJIOepMOIUIACTUKA
Ha jiBiit rominii. CaHallist HaKJIagaHHS BTOPUHHMX 1IBiB.
BcTaHOBIEHHS CIUIIEBOI CUCTEMU JUJIST CTATYBAHHS Ha
MpaBOOIYHIN OIISHIL TyIy0a.

44-Ta /o 106a — 3HATTS CIIUILIb. SHATTS Ta HAKITATaH-
HSI BTOpMHHUX IIKipHUX mBiB Ta cuctemu TOP-Closure.
3aMiHa aJIoAePMU.

47-ma 1/0 no6a — caHariis. HakiiamaHHsST Ha paHy TUITHKA
nepemiekaHHs pedep OiuHOI TOBEPXHi TyTy0a Ta KiCTKOBY Yac-
TUHY PAHU JIiBOi TOMUIKM aMHIOTUYHOI MEMOpaHU (TIEPBUHHO)

51-ma n/o noda — caHauiss. HaknamanHs Ha paHy Ji-
JISTHKU TIepeiiexkaHHst pedep 0iYHOi MoBepXHi Tyayda Ta
KiCTKOBY YaCTMHY PaHU JIiBOi TOMiJIKM aMHiOTUYHOI MEMO-
paHu (BTOPUHHO)

54-ta n/o noda — canauis. HakimaganHsa Ha paHy 1i-
JISTHKY TIepeuieXXaHHs pedep 0iYHOI MOBEPXHi Tyayba Ta
KICTKOBY YaCTUHY PaHU JIiBOi TOMiJIKM aMHiOTUYHOI MeMO-
paHu (ITOBTOPHO)

57-ma /o nobda — poslIMpeHa caHallis, HaKJIagaHHs
BTOPMHHUX 1IBiB i3 3amiHOW0 cuctemMu TOP-Closure Ha
OiuHill MOBepXHi Ty/1yOa, HaKJIaJaHHS Ha paHy TyJyda Ta
JIIBOI TOMIJIKM aMHiOTUIHOI MEMOpaHH.

61-ma /o 106a — poslIMpeHa caHallisl 3 HaKJIaaaH-
HSIM JIeSIKUX BTOPUHHUX IIIBiB.

64-1a 11/0 100a — poO3IIMpPEeHa caHallisl 3 HaKJIadaHHSIM
NIesIKMX BTOPMHHUX IIBiB. 3aKPUTTS peOSPHOI YaCTUHUI
paH aMHIOTUYHOIO MEMOPAHOIO.

71-ma /o 106a — po3lIMpeHa caHallisl 3 HaKIaaaH-
HSIM [ESIKMX BTOPUHHUX IBiB. 3aKpUTTsI peOepHOi yac-
TUHU paHU aMHIOTUYHOIO MEMOPAHOIO.

75-1a /0 n06a — po3IIMpeHa caHallisl 3 BUTAJICHHIM
cucremu TOP-Closure.

90-Tta n/o 106a — aBTOIEPMOILIIACTHKA.
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Ta6bnunys 1. MNMocieu

HEeTUNMILMH

. . . YmoBHO
[arta 3a6opy Bakmatepian BakTepis YyTnueictb Gy TANBMI
1 2 3 4 5
Mepeponepau. Mocie 3 pann | Klebsiella pnuemoniae KonicTuH AmikauuH, Tan-
po6a reumKIiH
MNepenonepaL. Mocie 3 pann | Enterobacter clocae EptaneHem, uedTpiakcoH,
no6a ue(ponepasoH, NeBOIOKCaLMH,
docomiumH
1-wa n/o no6a BupineHHs Klebsiella pnuemoniae Tanreumknid, KONiCTUH AmikauuH
3 paHu
Mocis paHu Enterococus faecalis Ti_eHaM, neBoq)_chauMH, ocpo-
_ MiLVH, BaHKOMILMH, TEMKOMMAaHIH,
1-wa n/o po6a niHe3onig, aMoKcukaB, Tanre-
LUMKAIH
M'a3oBa Tka- | Clostridium perfringens KningamiumH (ganaumH), 6eH3un-
4-ta n/o po6a HUHa neHiLuniH
Mocis paHu Enterococus faecalis AMniynniv, imineHem, ctpento- TpumeTonpum
) MiLMH, niHe3onia, 4anTOMILWH,
4-ta n/o po6a TeNKoNnaHiH, BaHKOMILMH, Talre-
LMKIIH, HITPOdYypaHTOTH
4-Ta nfo no6a Mocis paHu Klebsiella pnuemoniae KonictuH AMiKaumH, Tai-
reunKni
4-Ta nfo no6a Mocis paHu Acinetobacter baumanii AMIKaLJ,VIH, reHTamiumH, Tobpami-
UWH, KONICTUH, TPUMETOMNPUM
4-Ta n/o no6a Mocis ceui Mikpodonopu He BuSsB-
neHo
MneepaneHa | Candida tropicalis ®droKOHAa301, BapnKoHa3os, kac-
5-ta n/o po6a NOPOXXHUHA NodoyHriH, MykadpyHriH, amgoTe-
pULMH, hnyunTO3mH
MneepanebHa | Candida glabrata BapukoHa3zon, kacnogyHriH,
5-ta n/o po6a NMOPOXXHNHA MyKadyHriH, amOTEPULIVH,
PNyUMTO3UH
5-a n/o go6a MnespanvHa | Klebsiella pnuemoniae KonicTtuH, TpumeTonpum AMiKaumH, Tai-
NOPOXXHUHA reunKniH
5-a n/o no6a Mocis 3 pann | Klebsiella pnuemoniae KonicTtuH, TpumeTonpum AMIKaLl}/IH, Tan-
reunKniH
Mocis paHu Enterococus faecalis TieHam, nesocpriokcaumH, ocgo-
g MiLWH, BAaHKOMILMH, TEMKONAaHIH,
5-Ta n/o po6a niHe3onig, aMoKcuKnae, Tanre-
LUMKIIH
Mocis ceui Candida spp. ®dntoKoHa301, BapuKoHas3osl, Kac-
11-ta n/o po6a NodoyHriH, MykadpyHriH, amdgoTe-
pULMH, hnyunTo3mnH
Mocis 3 paHn | Mikpodoriopu He BUSIB-
14-ta n/o po6a Hor nEHo
Mocis ceui Candida albicans AmdoTepuumnH B, HictaTuH, dny-
14-Ta /o po6a KOHa30/1, oNyLUTO3UH
14-1a n/o go6a Mocie 3 pann | Acinetobacter baumanii l’agpawum, KOMICTUH, reHTami-
Mocie 3 paHn | Pseudomonas AMiKauWH, KONICTMH, To6pamiumH | ImineHem,
14-ta n/o po6a aeruginosa asTpeoHam,
uedenim
14-1a n/ 6 Mocie mokpo- | Pseudomonas MynbsTMpesncTeHTHUIA WTam
-Tam/o goba |, aeruginosa
MnespanbHa | Stenotrophomonas JleBochnokcaumH, TpumeTonpmm
15-1a n/o poGa pianHa maltophilia
MneBpanbHa Pseudomonas AmikaumH, TobpamilmH, reHTa- JleBogonokca-
15-ta n/o po6a pionHa aeruginosa MiILMH, KOMNICTUH, (00CHOMILIMH, UWH
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3akiH4eHHs1 Tabn. 1

19-ta n/o po6a

1 2 3 4 5
19-Ta n/o po6a Mocis ceui :Moggxelv::gpocbnopm He
MociB KpoBi Candida spp. ®dniokoHa30s1, BapnKoHa30s1, Kac-

NOGOYHTiH, MyKayHriH, amoTe-
pUUMH, hnyumnTo3unH

29-ta n/o po6a

Mocis Mokpo-
TUHHSA

Providencia rettgeri

MinepauuniH, uedoTtakcmm,
uedenim, imineHem, MeponeHemMm,
aMikaluuH, reHTamiluH, Toépami-
UWH, LuunpodrokcaumH

29-ta n/o po6a

Mocis Mokpo-
TUHHSA

Pseudomonas aerugi-
nosa

KonicTuH, hocdomiumH

33-15 n/o po6a Pana cnuHu ,chs)ggdomonas aerugi- KonicTuH, hocdomiumH

58-ma n/o go6a TBBII:;g apaHa rF)’Cs)ggdomonas aerugi- KonictuH, hocdomiumH

68-ma n/o go6a JKII.J_FI>IT IEgy,u,Ho'l' rF)’Cs)ggdomonas aerugi- KonicTuH, dpocpomiumH

68-ma n/o no6a E.JE)IT IEgy,l:l,Ho'l' Klebsiella Pnuemoniae ESJI:LC;;MH, dochoMmilUmH, Tanre-
GBamogose | PN | Do) ponnop e

2
o R
S

RV

3 orysioy Ha MOIIMPEeHHS iHMEKIiiTHOro Impoliecy Mo
NiIIIKipHIN KIITKOBUHI B HABKOJIWIIIHI TKAHWUHU Ta BU-
sIBJIeHE BOTHMUILE TiadaciiaJlbHOi KpeTmiTallii BAKOHAaHO
PO3IIMPEHHS paHU y BCiX HampsiIMKax — A0 OCTHUCTHUX
BiIpOCTKiB XxpeOTa, 60KOBOI MOBEPXHi YEPEBHOI CTIHKHU 3
HaICidYeHHSIM yCixX dacuiaTbHUX CTPYKTYp (puc. 7).

Y repMeTHYHMX YMOBax BUKOHaHa 40-XBUJIMHHA Tinep-
OapryHa OKCHUTEHAIlisI OIepalliliHOro I10JIs MapOBOASIHOIO
030HOBMIiCHO cyMiiio. [Ticis 3aBepiiieHHsI Mpoleaypu
Mali€eHTy HaKJIaIeHO acleTUYHY IOB’ 3Ky Ta BiH MepeBe-
NIEHUH y BiUIiJIEHHST iIHTEHCUBHOI Teparlii, ie mepeOyBa€e Ha
LIBJI y pexkumi PCV, FiO, 40 %, amanToBaHMii 10 ariapaTa
aHajrocenauico. AHTHOIOTUKOTEpaIlTis Ta AMHAMiKa aHaJIi-
3iB HaBeJI€Hi Ha pucC. S.

Ha 4-1y nicisionepauiiiny 700y cTaH mnaiieHTa BKpaii
TSDKKMA, TepebyBae Ha LIIBJI: pexkum PCV+CYV, FiO,40 %,
ajgarToBaHUI MO amapara aHajrocenaiieo. [emonuHamika
HecTabilbHa, MiATPUMYETHCSI BazornpecopamMu (HOpaapeHa-

PucyHok 7. CaHauiss paHn

JiH ~ 650 Hr/rom). AT 105/60 mm pr.ct., YCC 115—125 yn/xB,
SpO, 100 %. AuxaHHsS ayCKyIbTaTUBHO KOPCTKE, 0cabe-
He B HUXKHIX Bifginax jJjereHb, 0co0auBO crpaBa. 2KuBIT
3IyTHUIA, TIepuUCTaIbTUKa CyMHiBHA. Jliype3 nocrarHiit. Bu-
paxeHa rineprepmis. t 39,3 °C. I1ig ¥Y3/I-kKoHTposeM OyJio
MPOBENIEHO APEHYBaHHS MTPaBoi TUIEBPAIIbHOI ITOPOKHUHU,
oTprMaHo 6;1u3bko 800 M1 MyTHOI pinvHu. B34ti nmocisu.
XBopomy mmoBTopHO npoBeaeHo KT OI'Tl: BimmiuaeTbcs
30i/IbIIIEHHS] TPAaBOOIYHOTO TiAPOTOPAKCY 3 aTeJIeKTa30M
CcepeaHbol Ta HUXXHBOI YaCTOK 3i 3MIILIEHHSIM CTPYKTYD;
TosiBa JIiBOOIYHOTO TiIPOTOpPaKCy 3 Cy0aTeIeKTa30M HMX-
HbOI YaCTKM; HAsIBHICTh 3aJMIIKOBUX OyJIb0OAIIOK razy mo
IMOBEPXHi BEJIMKOTO POMOOIIOMIOHOT0 M’ 5132, MixKpeOepHIX
M’s13iB Ha piBHi 6-10, 7-TO peGepHUX MPOMIXKKIB, y Mia-
KJIIOYMYHIN OUISHI 371iBa Ta y MemiacTuHyMi. [lamieHTy
BUKOHAHa TepeB’si3ka B yMOBaxX OllepalliifHoi, poBeaecHa
HEKPEKTOMisI 3 peTeJIbHOI0 CaHaIli€l0 paHU MPaBOOIYHOL
MJSTHKY TPYIHOI KJIiTKU. BusiBjieHoO He3HAYHY MO3UTUBHY
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PucyHok 8. JoHopcbKka 30Ha Ha 4-Ty Bo6y

IMHAMIKy CTOCOBHO XapaKTepUCTUK PAHOBOI ITOBEPXHi —
YacTUHA TUIOIIMHU PpaHU TpeacTaBieHa KXUTTE3NaTHUMU
Ha BUJ TKAHWHAMMU, MOLIUPEHHS HEKPO3Yy 3yMUHUIOCS
(puc. 8), neHTpasibHa yacTuHa 15 x 15 cM — mepeiexarb
pebpa, 4aCTKOBO MPUKPUTI TOHKUM IIAPOM MiKpeOepHUX
HEKPOTU30BaHUX M’s3iB, 3aMax paHW He THWIbHUI, Kpe-
miTauisg Maiixe BiacyTHs1. HaBKoJMIHI KapMaHU Ta ruiola
paHM HalllapoBaHa eJleMeHTaMU 3aJIUIIKOBUX (pallialbHUX
CTPYKTYp, M’sI30Ba YaCTHHA JIOMATKU YaCTKOBO HEKPOTH-
30BaHa.

BukoHaHO BUCiYEHHSI HEXUTTE3NATHUX TKAHUH i3
3aJuIKaMu (acuiit, po3ciueHi BCi TKAHWUHM 3 KpelriTa-
mi€ro. Y repMeTUYHUX YMOBaxX BUKOHaHa 40-XBUIMHHA
rinepbapryHa OKCUTEHallisl ONepaliiftHOTo IMoJIs TapoBO-
ISIHOIO 030HOBMiCHOIO cyMilno. HakinageHa acentuuHa
MoB’s13Ka.

Ompumani pezyabmamu nocigie. BusiBjieHo aHaepoOHY
iHdexiito, 30ynuuk Clostridium perfringens (tTa6mn. 1). Ipu-
3HAYEHO BiIMOBIJIHY aHTUOIOTUKOTEpaIlito (AUB. puC. 5).

IlamieHTa TepMiHOBO IepeBedeHO B iH(eKLIiHHUI
OOKC BiJIiJIeHHsI iIHTEHCUBHOI Tepartii THiliHO-CeNnTUYHUX
XBOpUX IS 3a0€3IeUYeHHsI MaKCUMaJIbHOI 10r0 i30JIs1Iil.
Bokc obnagHaHUi BUTSDKHOIO BEHTUIISIIIIEIO 3 OKPEMUM
KaHaJIoM [IJIs1 CTBOPEHHS 13071b0BaHOro pexxumy. I1oBiTps,
1110 IIMPKYJIIOE€ B OOKCI, MiIAETHCS OUUIIIEHHIO Ta 3HE3a-
PaKeHHIO CrieliaTbHUMU MPUCTPOSIMU, 110 3a0€3MeUyI0Th
e(eKTUBHICTh iIHAKTUBAIlil MiKpOOPraHi3MiB He MEHIIIe HixX
95—-99 %. PoboTta MemMUHUX MpPalliBHUKIB MTPOBOIMIACS
B 3aco0ax iHAUBIAyaIbHOIO 3aXUCTY 3 MOAAJIbIIONI iX 00-
poOKoOI0 Ta yTuiizaniero. KBapiryBaHHs Ta ae3iHGeKIIisT po-
00YMX MOBEPXOHb OOKCY MPOBOAMIACS 3TiTHO 3 TpadiKoM.

Ha 5-ty micisionepaniiiny m00y cTaH TaiieHTa BKpait
TSDKKMIA, BUpaXkKeHU# cerncuc, cenTuuyHui mok. [lepedy-
Bae Ha IIIBJI y pexxumi VCV, FiO, 70 %, amanToBaHuii 10
amapara aHaJirocefalliero. [eMogmHamika HecTabiIbHa, ITifI-
TPUMYETHCS Ba3onpecopaMu (HopaapeHatiH ~ 960 Hr/rom)
AT 100/50 MM pr.cT., YCC 116—120 yn/xB, SpO, 97—99 %.
AyCKYJIBTaTUBHO JTUXaHHS XOPCTKE, OcaabieHe B HUXHIX
Bimminax jereHb, 0COOJMBO cripaBa. BupakeHa rimeprepmis
1o 39,2 °C. 2Kusit M IKMi1, Ie110 3MyTHIA, TepUCTATBTUKA
cyMmHiBHa. [iype3 3i cTuMysiieto nocratHiii. I[IpoBeneHo
KOHCUJIiyM Ta MPUIHSTE pillleHHS] TTOBTOPHO BUKOHATHU
pentreHorpadito OI'K 1151 BUKITIOUEHHST MEAiaCTUHITY (IpU
HeindopmatuBHocTi — MC KT OI'K) Ta mpoBeneHHs 110-

BTOPHOTO OIIEPAaTHUBHOTO BTPYYaHHs B 00CsI3i: peBi3is m0-
HOPCHKO1 30HU MpaBoi 3aHbOOOKOBOI MOBEPXHi TyJ1yoOa,
caHauis panu. Pesynsratu Y3/ OYII: momipHuii acuur,
penTtreHorpadii OI'K: mpaBopy4 noMipHa KiJIbKiCTb piTUHU
B IUIEBpaJIbHili TIOPOXHMHI, JTiBOpy4Y — 0€3 BOTHUIIIEBUX
3MiH, MPOSIBU MEIIaCTUHITY He BUSIBJIEHi. XBOpPOMY ITPOBE-
JIeHa HEKPEKTOMisl 3 peTeJIbHOIO CaHalli€lo paHU MpaBoOiu-
HOI TUISHKY ITPYyIHOI KINTKY. BUsSBICHO MO3UTUBHY IMHA-
MiKy CTOCOBHO XapaKTEepHUCTUK PAaHOBOI MOBEPXHi — OibIna
YacTHHA TJIONIMHYU PaHU MPEACTaBIeHa XUTTE3TATHUMU
TKaHWHaMU, LIeHTpajbHa yacTuHa 15 x 15 cm — mepen-
JIexKaTh pedpa, YaCTKOBO MPUKPUTI TOHKUM IIapOM MiXpe-
OepHUX HEKPOTU30BaHMX M’13iB, O€3 3araxy Ta Kperitaltii.
HagkonuiHi kKapMaHu Ta MJIola paHu HalllapoBaHi He3Ha-
YHOIO KUTBKICTIO (haciliaTbHUX CTPYKTYp, M’ sI30Ba YacTHUHA
JIOTIATKM YaCTKOBO HEKPOTU30BaHA, BUKOHAHO BUCIUEHHSI
HEXUTTE3NATHNUX TKAaHWH i3 3a/IMIKaMu aciliif, po3cideHi
BCi TKAHWHM 3 Ti103POI0 Ha KpeTliTaliio. Y repMeTUuIHUX
yMoBax BUKoHaHa 40-xBUJIMHHA rinepdbapuyHa OKCUIe-
Hallisl OTepalliifHOTO IMOJIs TAapOBOASHOIO 030HOBMiCHOIO
cyminnino. HaknageHa acentuyHa nos’si3ka. [Tpogosxuiun
aHTHOAaKTepiaJbHy Ta CUMIITOMATUIHY TEPaITilo.

Ha 6-1y miciisonepaniiiny 700y cTaH nalieHTa TSDKKUIA.
[Nepebysae Ha LLBJI y pexumi VCV, FiO, 60 %, aganrosa-
HUI 0 anapara aHajirocejaailieto. [emoanuHamika HecTa-
OiJbHA, MIATPUMYETHCSI Ba3olpecopaMu (HOpaapeHalliH ~
500 ur/rom). AT 105/60 mwm pt.cT., YCC 110—120 yn/xB,
Sp0O, 100 %, t 37,5 °C. AycKyabTaTUBHO TMXaHHS KOPCTKE,
ocJiabsieHe B HUXKHIX Bimminax nerenb. B ymoBax manatu
MpoBeJicHa MepeB’si3Ka, paHa 0e3 0coOJMBUX 3MiH: 0e3 3a-
Iaxy, eKCyIaT CepO3HMii, OingHKa pedep 3 5—6—7-M Mix-
pebepHUM TPOCTOPOM YAaCTKOBO OrojieHa 10 pedep, yact-
KOBO MPUKPUTA HEKPOTU30BAHUMU CipO-YOPHOTO KOJHOPY
MixkpebepHIMU M s13aMHu (15 < 15 cM), BUKOHaHa peTeIbHa
caHailist paHu. HaknaneHa acentryHa no’si3Ka.

Ha 7-my Ta 8-My micasionepaniitHy 100y cTaH maiieHTa
TSDKKU. B acenTyHUX yMOBax BUKOHAHO Yepe3IIKipHY
TPaxeoCcTOMil0. XBOPUI Y CBIIOMOCTI, JOCTYITHUMI IPOIYK-
TUBHOMY KOHTaKTY, IMXaHHSI 3a foromMoroto arapata LLIBJI,
pexxum PCV, FiO, 55 %, 10 500 ma, Y 18/x8, PEEP 4 Mmm
BOJI.CT. AYCKYJIBTAaTUBHO ITHUXaHHS JKOPCTKO-BE3UKYJISIPHE,
ociabjieHe B HYKHIX Bijinax jereHb. [1in Y3/1-koHTposaem
IPEHOBAHO IIpaBy IUIEBPaJIbHY ITOPOXHUHY. [eMommnHaMi-
ka crabinbHa, AT 110/70 mm pr.ct., HCC 100 yn/xB, SpO,
100 %, t 36,8 °C. XKusit M’siKuii, ayCKyJIETaTUBHO MTEPHC-
TajbTUKa akTuBHA. [Ipu caHalii OpoHXiaJIbHOTO IepeBa
yepes TPaxeoCTOMY BUILISIETLCS BMIiCT THilTHOTO XapaKTepy.
Jliype3 mocTaTHiii, BiOTiK 110 30HAY MiHIMaJIbHUI IIPU BBE-
JIEHHI pimHU, XapuyBaHHS MTapeHTepabHe, PO3ITISIAEThCS
MOXJIUBICTh €HTEPaJIbHOTO XapuyBaHH:. B ymoBax manatu
BMKOHaHa rnepeB’si3Ka, paHa i3 ¢Jlabo MO3UTUBHUMU 3MiHa-
MU: 3HAYHUI CEPO3HUIT eKCYIaT, AiIsTHKA pedep 3 5—6—7-M
MiXpeGepHUM TTPOCTOPOM YaCTKOBO OTroJieHa 1o pebep,
YaCTKOBO MPUKPUTA HEKPOTHU30BAHUMU CipO-UYOPHOTO KO-
JIbOpY MixkKpebepHruMM M’ s13aMu (15 x 15 cm). Binbina gac-
TUHA paHU POXeBO-O6i1oro Kosbopy. I1poBeneHa pereabHa
caHalis panu. HakinageHa acenTuyHa moB’sI3Ka.

Ha 9—12-1y nmicnsionepauiiiny 00y cTaH rnali€eHTa cra-
OiTbHO TSKKMIA. XBOPUI Y CBITOMOCTI, TOCTYITHUI ITPOIYK-
TUBHOMY KOHTAKTY, TUXaHHS 3a Toromoroto armapata [IBJI
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PucyHok 9. HaknapgaHHs1 aMHiOTUYHOI MeM6paHu
Ha AHO paHn

y pexkumi PRVC, FiO, 40 %. AycKynbTaTUBHO TUXaHHSI
JKOPCTKO-BE3UKYJISIpHE, OcIabjieHe B MpaBUX HUKHIX Bil-
nijax JiereHb. 2KUBIT M SIKMi1, ayCKyJIbTaTUBHO MEPUCTATTb-
THKa akTuBHA. [eMoauHamika crabinbHa, AT 120/70 mm
pr.ct., YCC 95 yn/x8, SpO, 100 %, t 36,9 °C. 3 TUIeBpaITEHUX
NpeHaxiB ekcyaaT 3MeHIIUBcs — 0au3bKo 300 mi1, cepos-
HOTO XapakTepy. B yMoBax rnajiatv BUKOHaHa mepeB’si3Ka,
paHa Ha JIiBiii TOMiJLli 3 MO3UTUBHUMU 3MiHAMU — ITOKpUTa
B OUTBILIIOCTI TpaHyJISILISIMU, TIEPEJIEXXKUTD YIaMOK BEJIMKO-
rOMiJIKOBOI KicTKH. JliJITHKa Ha Ty1y0i 6€3 0COOIMBUX 3MiH,
0e3 3amaxy, eKCyaar Cepo3HUiA, TiasgHKa pedep 3 5—6—7-Mm
MiXXpeOepHUM MPOCTOPOM YaCTKOBO OTOJIeHa /10 pedep,
JaCTKOBO MPUKPUTA HEKPOTU30BAHUMU CipO-UYOPHOTO KO-
JIbOpYy MixkpebepHuMH M’st3aMu (13 x 13 cMm), He3HAYHO
MeHIla. biibla yacTHa paHu poXKeBO-01JI0ro KoJabopy 3a
paxyHOK M’s13iB Ta dacuiii. [IpoBeneHa peTesibHa caHallist
panu. HaknaneHa acentuyHa nmos’si3ka.

Ha 13—18-Ty micasionepauiitHy 700y cTaH maiieHTa ce-
PEeIHBOI TSKKOCTI. XBOPHUIA Y CBIZIOMOCTI, TOCTYITHUI MPO-
NyKTUBHOMY KOHTAaKTYy, TMXaHHsI 3a JOIMOMOIOI0 arapara
IIBJI, pexkum CPAP, FiO, 40 %. AycKybTaTUBHO AUXaHHS
JKOPCTKO-BE3UKYJISIpHE, OciabaeHe B MpaBUX HUXKHIX Bil-
nijax JiereHb. KuUBiT M’SIKUi, ayCKyJIbTaTUBHO TIEPUCTATTb-
TUKa akTuBHa. [eMoauHamika ctabinbHa, AT 112/72 Mm
pr.ct., YCC 93 yn/xs, t 37,1 °C. 3 TuIeBpabHUX APEHAXKIB
eKkcynar mMaliike BincyTtHiit. [llomeHHO TpoBOMIIACS TIJITAHO-
Ba TepeB’si3Ka, Oibllia YacCTMHA PaHU YePBOHOTO KOJIbOPY
3a PaxXyHOK BUPaKEHMX TPaHYJISIiN, Y TTaXBUHHIM Ta TIiI-
JIOMATKOBIM 30Hi TAKOXK HasIBHI I'paHyJIsILLi.

Ha 19-1y — 23-Ti0 micisionepamiitHy 100y CTaH IallieHTa
CepeIHbOT TSIKKOCTI. XBOPUM y CBITOMOCTI, JOCTYIMHUIA
MPONYKTUBHOMY KOHTAKTY, IMXa€ CAMOCTiITHO yepe3 Tpa-
XEOCTOMIYHY KaHJI0 3 iHcydusiiieo O, — 4 1/xB. Ayc-
KYJBTaTUBHO JMXaHHS BE3UKYJSIpHE, OcaabeHe B HUXKHIX
Bimmimax. [emonmHamika crabinbHa, t 37,2—38,4 °C. I1llo-
JIEHHO TIpOBOAMJIACS MepeB’si3ka B nanati. PaHa Ha JiBiit
TOMIJIIII TTOKpUTA rpaHy/sIuisMu. Pana Ha Tymy0i 3 mo3u-
TUBHOIO TUHAMiKOI0: 0e3 crielndiuyHOro 3anaxy, HabaraTo
MEHIIIE eKCYIaTy, TiITHKA pedep 3 5—6—7-M MixXpeGepHIUM
MPOCTOPOM YaCTKOBO OroJjieHa a0 pedep (9 x 8 cm), 3Ha-
YHO MEHIIIA, MPOCiNKOBYETHCS 3HAUHUI PiCT rpaHy st
3 00Ky MixXpeOepHMX IITHOK 3 HAaIlOB3aHHSAM Ha peOpa.

PucyHok 10. JleqheKT Ha 60KOBiIli MOBEPXHi Tyny6a
3aKpUTHV aBTOAEPMOTPAHCIINIAHTaTOM

PucyHok 11. JlecheKT rominku sakpmtui
aBTOAEpPMOTpPaHCNIaHTaTOM

Maiixe Bcsl YacTUHA paHU YEPBOHOTO KOJIbOPY 32 PAXyHOK
BUPaXXEHUX IPpaHy/sALiN. Y MaXBUHHIN Ta MiII0NaTKOBii
30Hi TaKOX HasiBHI rpanysiii. [IpoBeneHo Synergy-mecm
(niobip inousidyanvroi Kombinauii anmubiomuxie (éusenrena
Kyavmypa 3 6iomamepianig)). JInHamika aHTUOIOTUKOTEparil
Ta aHali3iB HaBeaeHa B Tad. 1, Ha puc. 5.

Ha 24-ty — 33-110 micasionepauniiiny 100y ctaH maiti-
€HTa CepPeHbOI TSKKOCTi. XBOPUI y CBITOMOCTI, JOCTYII-
HUHI TPOAYKTUBHOMY KOHTAKTY, IMXAa€ CAMOCTIMHO 4yepe3
TPaxeoCTOMIUHy KaHoJito 3 iHcydusiieto O, — 3—4 1/xB.
AyCKyJIBTaTUBHO JAUXaHHS XXOPCTKE, OcaabieHe B HUX-
HIX Biiaisiax, BUCIYXOBYIOThCS Pi3HOKaJIiOEpHiI XpUTIH.
JliarHOCTOBaHO TOCIiTaIbHY ABOOIYHY HUKHBOYACTKOBY
nHeBMOHi10. [1pomoBXy€eThCsa aHTUOIOTUKOTEPAITis 3a iH-
IWBigyaJbHOIO KoMOiHaliero. [eMogunHamika cTabinbHa, t
37,2—38,0 °C. lllogeHHo rpoBoauIacs repeB’si3Ka B Majari,
JMMHaMiKa 03U THUBHA.

Ha 34-ty — 38-my niciisionepaniiiHy 700y cTaH maiieHTa
CepeaHbOI TSKKOCTi. XBOPHU Y CBITOMOCTI, TOCTYyITHUIA
MPOAYKTUBHOMY KOHTAKTY, AMXa€ CAMOCTIIHO yepe3 Tpa-
XEeOCTOMIUHY KaHIoJ0 3 iHcyduistiero O, — 3—4 j1/xB. Ayc-
KYJIBTaTUBHO TUXaHHS BE3UKYJISpHE, ocabeHe B HIDKHIX
Bimminax, xpunu BincyTHi. B ymoBax onepaitiiiHoi OyJs10 mpo-
BEJIEHO BUIAJICHHS KiCTKOBUX YJIaMKIiB y IIISTHIL ypaXKeHHsI

Tom 20, N¢ 5, 2024

www.mif-ua.com, https://emergency.zaslavsky.com.ua 23



OpuriHaABbHI AOCAiAXXeHHs1 / Original Researches

JIiBOI H/KiHIIBKU. AJIOJIEpMOIIJIACTUKA Ha JIiBili TOMIIII.
CaHallist HaKJIalaHHSI BTOPUHHUX 11BiB. BcTaHOBIEHHS
CIUILIEBOI CUCTEMMU VIS CTSATYBaHHS Ha IIPaBOOiIYHIN OUTSHIT
Tynyoa.

Ha 39-ty — 40-By niciisonepanjiiny 100y cTaH IaiieHTra
KOMIIEHCOBaHM. 3aKpUTO TPaXxeoCTOMIUHY KaHom0. [emo-
nuHamika crabinbHa, AT 112/72 mm pt.cT., YCC 89 yn/xB,
t 36,8 °C, SpO, 98 % mipu iHcydsaiii O, yepe3 HOCOBi Ka-
HIoJi 2—4 1. 1151 ToaablIoro JiKyBaHHSI XBOPUiA mepe-
BOIMTLCS Y BilIiJT MiKpOCYIMHHOI, IUIACTUYHOI Ta BiTHOB-
JIFOBAJIbHOI Xipyprii.

Hamani xBopoMy mipoBoamIacs TpuBajia aHTUOIOTUKOTE-
partis BiAMOBIIHO 0 OaKTepiaJIbHOI YyTJIMBOCTi, BUKOHYBa-
JIacs IIOAeHHA caHallisl paHU Ta HaKJIadaHHS aMHIOTUIHOL
MeMOpaHU Ha AiSTHKY TepejiekaHHsl pedep 6iyHoi 1mo-
BepxHi Tyny6a (puc. 9).

[MpoBeneHa nmoganbuia aBTOAEPMOILIACTUKA 3a1HbBO-
060KoBOI MoBepxHi Tynyoa (puc. 10) Ta rominku (puc. 11).

JlmHaMiKy 3aTO€HHS paH! HaBeAeHO Hikde (puc. 12).

JIns1 TomabIlIoro JIiKyBaHHSI Ta peabitiTaliii XBOpuii y
3aJ0BUJIBHOMY CTaHi IepeBeaeHNI y LIEHTPaJbHUI TOCTIi-
tastb MBC Ykpainu.

J[lo HaknagaHHA aMHIOTUYHOI MeMbpaHun

PucyHok 12. 3aKpuUTTs paHOBOI NOBEPXHi MeTOA0M HaKafaHHs aMHIOTUYHOT MemM6paHn
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O6roBopeHHs

AHaepoOHa KJiocTpuiajibHa iH(eKIlist (ra3oBa raHrpe-
Ha) 4acTo 3YCTpiYa€eThbCs HA BiiiHi. ¥ micasionepaliiiHoOMy
nepioni € ayXe PigAKiCHUM KIIIHIYHUM YCKJIATHEHHSIM i3
100abHOIO 3axBoproBaHicTio mpuban3Ho 0,4/100 000 Ha
pik [6]. BinburicTh JiKapiB MOXYTb MOOAYNUTH JIUIIE OITUH
BUITIaJ0K MPOTSITOM CBOET Kap’€pu, 110 MOXEe OYTU TTPUIM-
HOIO Mi3HBOI JiarHOCTUKM Ta JiikyBaHHs [7]. Ciig moboioBa-
THCSI BAHUKHEHHSI ra30BO1 TaHTPEHU MPU INTIMOOKUX paHax,
YCKJIAHEHUX MOPYIIEHHSM OCHOBHOTO ab0 KoJiatepalib-
HOTO KPOBOOOITY i 0COOJIMBO OOIIMPHUM MOIIKOIKEHHIM
M’s130B0i TKaHUHMU [10].

JlikyBaHHSI MallieHTiB 3 aHaepOOHOI KJIOCTPUiaib-
HOIO iH(eKIIi€I0 MOB’sI3aHe 3 BUCOKUMU BUTpaTaMU JJIst
CHUCTeMH OXOPOHM 3H0pOB’S 4epe3 YMCJICeHHI omepalii,
TpuBaje NnepedyBaHHS B iHTEHCUBHIN Tepamii Ta aHTU-
OioTMKOTepAaIlilo.

BucHoBOK

Cericuc Ta CENTUYHUI 110K, BUKJIMKAHUT aHAepOOHOIO
iH(eKIi€lo, € 3arpo3IMBUM CTAHOM JUISI XKUTTS MallieHTa
[13]. AHaepoOHa iH(eKIisT — 1e arpecuBHUI 30yIHUK, 110
BUKJIMKAE BUCOKY JIETAJIbHICTb B YKpaiHi Ta CBiTi, 0COOJIMBO
B KpaiHax, e BeayTbcs O0MOBI mii.

3aBasikM CBO€YaCHil audepeHiitHiil fiarHoCTulli Ta
3aJy4eHHIO CyYaCHUX iHCTPYMEHTaJbHUX METOMIIB JOCIi-
JIKEHHST MOXKHA BYACHO BCTAHOBUTH KJIIHIYHUM iarHO3 Ta
pO3I0YaTH BiAMOBiAHE JiKyBaHHs. Taki malieHTU MOBUH-
Hi mepeOyBaTu y OOKCi BigmiieHHs iHTEHCUBHOI Tepairii
iH(peKLiHHUX XBOpUX, OOKC Ma€e OyTH o0aIHAHUIT BUTSIK -
HOIO BEHTWISILIIEIO 3 OKPEMUM KaHaJIOM U1l CTBOPEHHS
i3osiboBaHOTO pexxumy. [ToBiTps, 1110 TMPKYIIOE B OOKCI,
MiIIa€THCH OUMILIEHHIO Ta 3HE3apaXXeHHIO CrieliaIbHUMU
MIPUCTPOSIMH, 110 3a0e3MeUyIOTh e(heKTUBHICTh iHAKTHBA-
1ii MiKpoopraHi3MiB He MeHIIe HixX 95—99 %. 3 mosiBoIo
CUMIITOMAaTUKN aHAaepOOHOI KJIOCTpUAiaabHOI iH(eKIIil, a
caMe CHJILHOTO 0OJIIO Ta ra3y y M’ sIKUX TKaHMHaX 3 MiATBep-
JKEHHSIM 3a JOIOMOT0I0 KOMIT I0TepHOi ToMorpadii, Mu
PEKOMEHIYEMO B3$SITU TIOCIBM SIK IIJISI aepOOHUX, TaK i JJIst
aHaepoOHMX iHGeKIlil 3 000B’SI3KOBOIO OiOTCiEI0 TKAHUHU
(M’s13a). Ilpu oTpuMaHHI MO3UTUBHOTO IIOCIBY Ha aHae-
pOOHY KJOCTpUAiaibHYy iHGbEKIIiI0 NIBUAKE MPU3HAYSHHS
BiImoBigHOI aHTHOIOTUKOTepaltii — gananuHy. [1paBuabHO
nigiopaHa aHTUOIOTUKOTEpAIlis Ta LIOAEHHA XipypriyHa
00po0OKa paHU 3am00iraloTb BAHMKHEHHIO CEIICUCY Ta CeIl-
TUYHOTO IIOKY.

Synergy-rtecT (1migdip iHIMBinyaIbHOI KOMOIHALIT aHTHU-
0IOTHKIB) € METOIOM BHOOpPY 3a BUCOKOI aHTHOIOTUKOpe-
3UCTEHTHOCTI MTPY MOAABIIOMY JIiKyBaHHi.

V 1poMy KJIiHIYHOMY BUITAAKY 3aBOSKU 371aroMXKeHil
poboTi aHecTe3iooTiyHOiI Ta XipypriuHoi ciyxxou HHIXT
iM. O.0. llanimoBa BaaaocCs 3yMMHUTU MOIIMPEHHS iH-
dexirii Ta BpSITyBaTU XUTTS TSKKOIIOPAHEHOTO BiICHKO-
Bocyxk6oB11sg 3CY.

KonduikT inTepecis. ABTOpH 3as1BJISIOTH PO BiICYTHICTb
KOHQJIIKTY iHTepeciB Ta BIacHOI (piHaHCOBOI 3alliKaBJIeHOC-
Ti TIPY MiATOTOBII JaHOT CTATTi.

Buecok aBropiB. Ycenko O.10., Cunioxk A.B. — pe-
eH3yBaHHs crarti; Cumiok O.€. — JiKyBaHHS Malli€eH-

Ta, peueH3yBaHHs cTaTTi; CuMynmuk €.B. — mpoBeneHHs
OIepaTUBHOIO BTPyYaHHSI, pelieH3yBaHHS CTaTTi; AHTO-
HeHko B.B. — nikyBanns mauienra y BIT, peuensyBanHs
crarri; Yeuins C.1., TTosx [.B., JIymok K.M. — anainis
JAHUX, HAMTMCAHHS CTaTTi.
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A clinical case of treatment for anaerobic infection in a patient with mine blast trauma
in the intensive care unit

Abstract. Anaerobic infection is one of the severe wound infec-
tions caused by anaerobic microorganisms. According to statis-
tical data, patients with complications of anaerobic infection
have a high mortality rate, so early diagnosis and appropriate
therapy are a key to the effective treatment of this pathology.
To date, very few clinical cases with a combined effective treat-

ment for anaerobic wound infection have been described. This
article considers the step-by-step diagnosis and treatment for
anaerobic infection in a serviceman who was injured as a result
of military operations.

Keywords: anaerobic infection; mine blast trauma; sepsis; septic
shock
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XapKiBCbK HALIOHQABHWM MEANYH YHIBEPCUTET, M. XQPKIB, YKpQiHO

2AHIMPONEeTPOBCHKA OBAQCHQ KAIHIHHQ AIKQPHST iMeHi .1 MeyHukoBa, M. AHINPO, YkpaiHa

3YipQiHCBKY ASDIKABHMK HQYKOBO-AOCAIAHN IHCTUTYT MEAMKO-COLIIAABHUX MPOBAEeM iHBaniaHOCTI MO3 Ykpainu,
M. AHinpo, YkpaiHa

LlepebpaAbHO BEHO3HO reMOAUHAMIKA
Yy XBOpUX, Ki nepeHecAan COVID-19
I3 NTCUXIYHUMU POSACACMU | 63 HUX

Pe3tome. Akmyaavnicmo. [landemis COVID-19 € oduieio 3 Haiibinbuux 2n00aibHUX KPU3, W0 HE2AMUBHO
8NAUBAE K HA (Di3uYHe, MaK | Ha ncuxiuHe 300p08’s HaceNeHHs 8 KOJCHIl Kpaini. Mema: éuznavyumu 0o-
naepoepapiuni 0cobau8ocmi KPOBOMOKY y 8eAUKUX YepedparbHux eeHax y xeopux, ki nepenecau COVID-19
i3 ncuxoemouyiitHumu nopyuennamu i 6e3 Hux. Mamepiaiu ma memoou. IIpogedeno ananiz pezyrbmamis
mpauckpariarbHoi donnepoepadhii yepebparvroi 6enosnoi eemodunamiku y 39 xeopux, ki nepenecau
COVID-19 3 ncuxoemouyiiinumu nopyuwieHHamu (ocHogHa epyna), i 35 xeopux, saki nepernecau COVID-19
6e3 ncuxoemoyitinux nopyutens (epyna nopienants). Pesyavmamu. Bena [anena y epyni nopieHsanus @i-
syanizyeanacsa ¢ 31 (88,9 £ 5,3 %) eunadky, 6 ocnosniit epyni — y 37 (94,9 = 3,5 %) eunadkax, eena
Pozenmans —y 25 (71,4 = 7,6 %) i 36 (92,3 £ 4,3 %) eunadkax (P < 0,05), cepedns mo3xosea éena — y
19 (54,3 8,4 %) i 32 (82,1 x 6,1 %) eunadkax (P < 0,05), npamuii cunyc — y 21 (60,0 = 8,3 %) i 35
(89,7 = 4,9 %) eunaokax (P < 0,01) ionogiono. Bucnosexu. Ceped xeéopux, sxi nepenecau COVID-19 3
NCUXOCMOYITUHUMU NOPYULEHHAMU, CUCIONTUHA WBUOKICMb KPOBOMOKY Y 6EHAX 20108H020 MO3KY 8ip02iOHO
euwa, Hixc y xeopux, axi nepenecau COVID-19 b6e3 ncuxoemouyiiinux nopyuiensb. Kpim moeo, Henepioouu-
Huil mun donaepiecbkoeo cnekmpa peecmpyemscs gipoeiono (P < 0,05; P < 0,001) wacmiwe, wo moxcHa
NOACHUMU PO3GUMKOM 8A30CHA3MY.

KirouoBi ciioBa: COVID-19; yepebpanvha 6enoszna donaepoepadis; ncuxoemouiiini RopyueHHs

Bctyn

BcecsiTHs opranizauist oxoponu 310poB’st (BOO3) Bu-
3Hauuia enigemito COVID-19 gk Han3BuyaiiHy cutyauito B
rajty3i oXopoHu 310poB’s, a 11 6epesnst 2020 p. orojocuna
naHaeMitoo y cBiti [1]. [Tanaemis COVID-19 € onHiero 3
HaWOUTBIINX ITOOAIBFHUX KPHU3, SIKa Majia Cepilo3Hi Hera-
TUBHI HACJIIIKY SIK JUISI 3MOPOB’SI JIIOACH, Tak i 11 CUCTEM
OXOPOHM 3I0POB’sI, EKOHOMIKM Ta CycITiibcTBa. Ha 5 XoB-
THs 2020 poky OyJjio moHaa 35 MiJIbIOHIB MiATBEPIKEHUX
BUIIAJIKiB TSIXKKOTO TOCTPOTO PECHipaTOPHOIO CUHAPOMY
KOpoHaBipycy [2—5].

Y xBopux 3 COVID-19 kpiM pecriipaTOpHUX CUMIITOMIB
HEPIIKO CIOCTePIraloThCs IITYHKOBO-KUIITKOBI PO3JIaau,

cepueBa IMCHYHKIIIS, a TAKOX TillepKoaryJysilisl 3 TPOM-
060eMOOJIIYHUMU YCKJIATHEHHSIMU, BKJIIOYHO 3 illIeMiYHUM
iHcyneToM. L . Mao Ta cniBaBT. (2020) Bci HeBpoOJIOriyHi
cumntoMu xBopux Ha COVID-19 posainunu Ha 3 kareropii:
1) cuMnTOMM ypakeHHsI LIEHTPaJIbHOI HEPBOBOI CUCTEMU
(LIHC) — 3amamMopoueHHs, TOJJOBHUI OiJib, TOPYIICHHSI
CBiIOMOCTi, rOCTpe MOPYILIEHHS MO3KOBOTO KPOBOOOIry,
aTakcis Ta CyIOMU; 2) CUMIITOMHU ypaxKeHHsI TiepruepuaHol
HEPBOBOI CUCTEMU — TOPYILIEHHS CMaKy, HIOXY i 30pY, a Ta-
KO HEpBOBi 0011i; 3) MOsiBa 03HAK YIIKOMKCHHS CKEJIETHUX
M’s3iB [6].

3a TaHUMM JIiTepatypu, OiJibllie HixK MTOJIOBUHA XBOPUX,
ski BunikyBanucs Big COVID-19, cTpaxaatoTs Bif mocriii-
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HOI BTOMHU, TPUBOTH Ta ACIIpecil He3aIeXXHO Bil TSXKKOCTI
nepeHeceHoi xBopobu [7, 8]. [IpoBeneHi 1OCTiIKeHHS T10-
Ka3yloTh, 110 PU3UK PO3BUTKY IICUXOHEBPOJIOTIYHUX PO3-
JIafiB y mepiini TvKHi micist roctpoi dazu COVID-19 e Bu-
cokum [9, 10].

3a nanumu Y. Xie ta criBaBT. (2022), cepen XBOpuUX 3
COVID-19 ypaxennst LIHC cnioctepiranocs y 24,8 %, cke-
netHux M’s13iB — y 10,7 % BumankiB. Cepen maiieHTiB 3
ypaxenusmu [THC 3anmamopoueHHs BigzHavaigocsa y 16,8 %
BMIAJIKiB, TOJJOBHUI 0i1b — y 13,1 %, mopyIIeHHs cMaKy —
v 5,6 %, Hioxy — y 5,1 % Bunanxis. 3a JTaHUMU aBTODIB, He-
BPOJIOTiUHI CUMIITOMU CEPeJl XBOPUX 3 TSLKKUM Mepedirom
3aXBOPIOBAHHS 3yCTpivajavcs 3HAUHO YacTillle, HixX cepet
XBOPUX 3 HETSDKKUMH iHMekismu (45,5 % npotu 30,2 %),
a ncuxiuHi nopymeHust —y 14,81 2,4 % (P < 0,001) Bin-
nosinHo [11]. 3a nanumu Al-Aly Ta cniBaBrt. (2021), Taki
MOPYIIEHHS MCUXiYHOTO 310POB’sl, K TPUBOXHUI CTaH
(61,0 %), nenpecist (61,7 %), 6imonsipauii posnax (58,8 %),
OyJIM 3yMOBJICHI MiIBUILIEHUM PU3UKOM ITOBTOPHOI I'OCITi-
Tamizamii [12].

Ocobu 3 NCUXiYHUMU PO3TaJaMU MOXKYTh IMiJnaBaTUCS
BUILIOMY PU3UKY PO3BUTKY TsKKuX Haciainkie COVID-19
i cynyTHix 3axBopioBaHb [13, 14]. OckijbkK B Mali€eH-
TiB 3 COVID-19 Hepinko 3ycTpiyaloTbCsi HEBPOJIOTiUHI
YCKJIaJHEHHs, OyJIM 3alIpOIIOHOBaHI pi3Hi matodisioso-
TiyHi MeXaHi3MM, BKJIIOYHO 3 MPSIMOIO iHBa3i€l0 B 1IEH-
TpaJIbHY HEPBOBY CUCTEMY, aKTUBAIlI€I0 KOATYJSIiHHUX
i 3amaJbHMUX KacKadiB i cucTeMu rimokcemii [5]. Y mari-
€HTIiB, rocmitajnizoBanux 3 npusogy COVID-19, MmoxyTh
BUHUMKATU LUPKYJIIOI0Yi LepedpaibHi MiKpoeM0ou, sIKi
MPU3BOAATH OO0 PO3BUTKY iHCYJIBTY a00 eHIledanonarii, i
11i MiKpoeMOOJIM MOXYTh BUHUKATH 3a BiICYTHOCTI TSDKKMX
JIeTeHeBUX MposBiB [15].

CucreMn HeiHBa3MBHOI'O HEHPOMOHITOPUHTY Bimirpa-
[0Th BaXJIUBY POJIb B OLHLI LIepeOpaIbHOT FeMOIMHAMIKHA
cepel Mali€HTiB 3 HEBPOJIOTIYHMMU MOPYILIeHHSIMHU [16,
17]. ¥ nauientiB 3 COVID-19 3 orjisiny Ha 0OMeXeHiCTb
pecypciB, OB’ sI3aHUX 3 TTAHAEMI€I0, iIHCTPYMEHTHU HEUpPO-
MOHITOPUHTY BUKOPUCTOBYIOTHCS TTIOKM 1110 B MEHIIIOCTI
BUIanKis [18—22].

Cepen HMX HaAWOIIBII IIMPOKO BUKOPHCTOBYBAJIACs
TpaHcKpaHianbHa goreporpadis (TK), ockinbku 11e 6e3-
MEeYHUI MEeTOJ, SIKUil TO3BOJISIE TIPOBOIUTH HEIHBA3UBHY
(yHKIIIOHAJIBHY OLIIHKY 1IepeOpaibHOrO KPOBOTOKY [23,
24]. BoHa npoBoauiacs 3 ypaxyBaHHSIM paHillle poBee-
HUX IOCJIIKEeHb i OCTaHHIX peKoMeHIaliit €BponeiicbKoro
TOBapUCTBAa HEMPOCOHOJIOTII Ta LiepedpaibHOI reMOoAHA-
Miku [4].

MeTta: BU3HAYUTHU AoIIeporpadidyHi 0COOIMBOCTI KPO-
BOTOKY Y BEJIMKUX 1iepeOpaTbHUX BEHaX y XBOPUX, SKi Ie-
penecin COVID-19 3 ncuxoeMoiitHUMU MOPYIIEHHSIMU
Ta 0e3 HUX.

MartepiaAn Ta meToamn

IIpoBeneno aHaji3 pe3yabTaTiB TpaHCKPaHiaIbHOL 10-
ruieporpadii 1epedpaabHOI BEeHO3HOI reMoauHaMiKu y 39
XBOpUX cepeaHboro Biky (35,0 &+ 4,6 poky), saKi nepeHe-
¢t COVID-19 3 HasiBHICTIO TICMXOEMOIIIHHUX MOPYIIEHb
(ocHoBHa rpyta). [pymy MOpiBHSIHHSI CTAHOBMIIM 35 XBOPUX
aHayioriyHoTro BiKy (36,0 + 4,9 poKy) 3 HasIBHICTIO eMi30-

MUYHUX CTA00BUPAXKEHUX CUMIITOMIB MICUXOEMOILIITHOTO
nopyieHHs. Cepen 00CTeXXeHUX OCHOBHOI Ipynu B 32 XBO-
puX JiKyBaHHS IIPOBOIMIOCS B CTallioHapi (TpUBaJiCTIO
3—5 TKHIB), y 9 XBopuX — 0e3 rocmirasizailii (TpuBaIicTIO
7—10 nHiB), a cepen XBOpUX I'PpyIu MOPiBHIHHA — Yy 41 31
XBOPOTO BifITTOBIIHO.

Homneporpadist mpoBoauiIacs yepe3 2—4 Micsii micst
nepeHeceHoro COVID-19 Ha yiapTpa3ByKOBOMY amapari
Philips HD-11 i3 ceKTOpHUM JaTYMKOM Y YaCTOTHOMY pe-
xumi 2—4 MIi1. BuzHauanm 4yacToTy Bi3yasiszallii Ta cuc-
TOJIIYHY IIBUAKICTH KPOBOTOKY (VS) y MaricTpaibHUX MO3-
KOBUMX BeHax — 0asajibHili BeHi MO3KYy (BeHa PoseHTaist),
cepe/iHiii MO3KOBIli BeHi, BeJIMKili BEHi TOJJOBHOTO MO3KY
(BeHa [anena), y npsiMoMy CHHYCI.

CTaTuCTUYHMIA aHAJIi3 TTPOBOIUBCS HEMMapaMeTPUUHUM
MeronoM ManHa — YitHi. [1pu BenumuuHi p < 0,05 pizHu-
1[I0 MiXX MOPIBHIOBAHUMU TpylaMU BBaXKalu CTATUCTUYHO
3HAUYILLOIO.

PesyAbTaTH

AHaJli3 ICUXOHEBPOJOTiYHUX KJIIHIYHUX CUMITOMIB Y
xBopux, siki nepeHeciu COVID-19, npoBoauBcs Ha -
cTaBi paHilie onyoJiKOBaHMUX HAyKOBUX mpaub [25, 26]. Y
Tabs. 1 momaHa yacTota KJIiHIYHUX CUMIITOMIB TICUXOEMO-
1iiiHOTO TIOpYyIIeHHS. B OCHOBHY Tpyny Oy/in BKJIIOUEHi
Mali€HTH MPU MOETHAHHI He MEHIIIE Bill 5 CUMIITOMIB i3 13
nomaHux (tadm. 1).

Ax BumHO 3 TabJ. 1, cepen XBOpUX, SKi MepeHeCIn
COVID-19, okpeMmi KJIiHIYHi CUMIITOMU TICUXOEMOIIiii-
HOTO MOPYUIEHHS 3yCTpivyaancs i B TpyMHi NOPiBHSIHHS.
OnHak A0 rpynu NOPiBHSHHS BKJIIOUAIUCS NALi€EHTH, Y
SIKMX TTOEHYBAIMCSI MEHIIIE 32 5 CUMIITOMIB IICUX0EMO-
LiTHOTO MOPYIIEeHHs. YCi CUMITOMU IICUXOEMOLIilTHOTO
MOPYIIEHHSI B OCHOBHII TPyTi peeCcTpyBaaucs CTaTUC-
TU4YHO BiporigHo vacTime (P < 0,001), Hix y rpymi no-
piBHSIHHS.

VY tabj. 2 nmomaHo 4acToTy Bidyasizallil BEIUKUX BEH
roJoBHOTO MO3Ky. BeHa [aneHa B rpyIii mopiBHSIHHS Bi-
syamizyBanacs B 31 (88,9 = 5,3 %) Bumanky, B OCHOBHilf
rpyni — y 37 (94,9 £ 3,5 %) Bunankis, BeHa Po3seHra-
a1 —y25(71,4 7,6 %) 136 (92,3 + 4,3 %) Bunaakax
(P <0,05), cepentst mo3koBa BeHa — y 19 (54,3 £ 8,4 %) i
32 (82,1 £ 6,1 %) Bunankax (P < 0,05), npsiMuii cuHyc — y
21 (60,0 = 8,3 %) i35 (89,7 £ 4,9 %) Bunankax (P < 0,01)
BiJIMTOBITHO.

CucTojiuHa BUIKICTH KPOBOTOKY B 1IepeOpaTbHUX
BeHax y XBopux, ki nepeHecau COVID-19, nonaHa B
Taba. 3. Ak BugHO 3 Tab. 3, cUCTONiIYHA MBUAKICTh
KPOBOTOKY B I'pyni MOPiBHSIHHS cTaHoBuUia 21,4 *
+ 2,3 cMm/c, B ocHOBHil rpyni — 26,3 + 2,5 cm/c, y
BeHi Poszenrans — 15,7 £ 2,1 em/ci 21,9 £ 2,3 cm/c
(P < 0,05), y cepenHiif Mo3koBiii BeHi — 16,1 *
1,9 em/ci 25,3 £2,7 em/c (P <0,05), y npsaMmomy
cunyci — 18,9 £ 2,3 ecm/ci29,7 2,9 cem/c (P <0,01)
BinmoBinHO. Cepen XBOPUX OCHOBHOI I'PYIIM CUCTOJIU-
Ha WBUIKICTh KPOBOTOKY B MpsIMOMY cuHyci (29,7 £
+ 2,9 cMm/c) BusBuinacs BiporigHo (P < 0,05) Bumioio,
HixX y BeHi Posenrans (21,9 = 2,3 cm/c). ¥ rpyni no-
PiBHSIHHSI IIBUIKICTh KPOBOTOKY B Pi3HMX BE€HaX Bi-
pOTifiHO He Biapi3Hsiiacs.
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Tabmmys 1. Yactota KniHiYHUX CUMITOMIB ICUXOEMOLIIHUX NMOPYLLEHb Y XBOPUX,

ski nepeHecnun COVID-19, n (%)

KniHiyHi cumnTOMM NncuxoemouiiHoro

OcHoBHa rpyna

F'pyna nopiBHAHHSA

NOpPYLUEHHSA (n=39 (n=35
3HWXeHWI PoH HacTporo 27F(’6<9’02,010?4) 5(14,3 +5,9)
BiguyTTa TpmBoOrn 36F(’9<2'03,010?’3) 4 (11,4 £5,4)
BHyTpilwHA Hanpyra 28F(,7<1 '08’0101’2) 6 (17,1 +6,4)
TprBOXHI NO6OKOBAHHSA 23553'86—'0?’9) 5(14,3+5,9)
HaB’a3nuBi TPMBOXHI OYMKM 21 F(’5<3’08,Oioz74) 4 (11,4 £5,4)
[MepebinbLueHa CTOPOXKICTb 15F(,3<8b570101’8) 3 (7,7 £4,5)
Hes3gaTtHiCTb O CAMOKOHTPOJSIO TPUBOMU 24F(,6<1 ’05,010178) 6 (17,1 +6,4)
BiguyTTa BTpATW KOHTPOMIO HaA, CBOIM XUTTAM 14 gi’%,ﬁf’” 2 (5,7 £3,9)
OpaTtiBnuBicTb 17 (Sli,g,4_617,9) 5(14,3+5,9)
SHWKEHHS 30aTHOCTI 10 30CEepPemKEHHS 15 gi’g,*‘ég’s) 6 (17,1 +6,4)
MoTopHa Hanpyra 21 F(’5<3’08,010¥74) 5(14,3+5,9)
BeretaTunBHa rinepakTUBHICTb 25 gi’é,*—ér’n 7 (20,0 =+ 6,8)
Poanagu chy 26 |(=’63’(7),1617’5) 8(22,9+7,1)

Ta6nunuys 2. Yacrota Bi3yanisayii Liepe6pasibHUX BEH Y XBOPUX,

sKi nepeHecsin COVID-19, n (%)

Liepe6panbHi BeHX

OcHoBHa rpyna
(n=39)

Ipyna nopiBHAHHSA
(n =35)

BeHa MNaneHa

37 (94,9 + 3,5)

31 (88,9 + 5,3)

BeHna PoseHTans

36 (92,3 + 4,3)

25 (71,4 + 7,6)

P <0,05
CepefHs MO3KOBa BeHa 32 |(3832) 356’1) 19 (54,3 + 8,4)
MpsimMuia cuHyc 35 I(DBEZ) 2—314’9) 21 (60,0 + 8,3)

Ta6nuys 3. CuctoniyHa LWBNAKICTb KPOBOTOKY B LiepebpasibHUX BeHaX y XBOPUX,

ki nepeHecsnu COVID-19, cm/c

Llepe6panbHi BeHU

OcHoBHa rpyna

Fpyna I'IOpiB;-ISlHHﬂ

(n=39) (n=35
BeHa NaneHa 26,3+ 2,5 21,4+23
BeHa PoseHTans 2F1’ ’3 3 3’53 15,721
CepenHs MO3KOBa BeHa 233 6—' 337 16,1 1,9
MpamMui cuHyc ZF?’Z 3 gag 18,9+2,3
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PucyHok 1. TpunnekcHuii pexxum. lNepiognyHnii PucyHok 2. TpunnekcHui pexxum. Henepiogn4iHni
BEHO3HUMN KPOBOTIK y BeHi laneHa y xBoporo, skui BEHO3HUI KPOBOTIK y BeHi laneHa y xBoporo, skui
nepenic COVID-19 6e3 ncuxoeMoLuiiHuX nopyLUeHb nepeHic COVID-19 6e3 ncuxoeMoLiiHNX nopyLUeHb

PucyHok 3. lNepioanYHNi BEHO3HUI KPOBOTIK PucyHok 4. Henepiogn4Huii BEHO3HUI KPOBOTIK
y npsiMomy CUHYCi y XBoporo, sikui neperic COVID-19  y npsamomy cuHyci y xsoporo, sikui nepeHic COVID-19
6e3 ncuxoemMouifiHuX rnopyLIeHb 3 cUxoeMoLiiHUMU NopyLUeHHSIMU. CUCTONIYHI MiKn

B Pi3HUX LUKIIaxX 3HaAYHO BiApPIi3HAIOTbCS

PucyHok 5. lNepioagnyHnii KpoBOTIK y BeHi Po3eHTans PucyHok 6. Henepiogn4Huii KpOBOTIK Yy BEHi
y xBoporo, sikui nepeHic COVID-19 PoseHTtans y xsoporo, sikuii nepeHic COVID-19
6e3 rncuxoeMoLiiHUX rMNopyLIeHb 3 ICUX0eMOLiVIHUMU MOPYLLIEHHSIMM

30 MeANLIMHA HEBIAKAGAHMX CTOHIB, ISSN 2224-0586 (print), ISSN 2307-1230 (online) Tom 20, N2 5, 2024



OpuriHaABHI AOCAiAXeHHs1 / Original Researches

Ta6nmys 4. XapakTep KpOBOTOKY B LjepebpasibHUX BeHax y XBopuXx, siKi nepeHecsnn COVID-19, n (%)

. BeHO3HMI KPOBOTIK B OCHOBHil rpyni BeHO3HUI KPOBOTIK y rpyni NOPiBHAHHS
Liepe6bpanbHi (n=39) (n = 35)
BeHU
MepiognyHun Henepiogn4Hunii MepiognyHun Henepioguinun
24 (61,5 +7,8) 31 (88,9 + 5,3)
BeHa ManeHa 15 (38,5 + 7,8) P, < 0,05 P, < 0,001 4(11,1£53)
P, < 0,001 P.., < 0,001
32 (91,4 £47)
Bewa PoaeHTans 16 (41,0 £ 7,9) 23 (59,0 7.9) P, < 0,001 3(8,6 +4,7)
24 = P, , < 0,001
24 (68,2 + 7,8)
Cepenns MoskoBa 12(30,8 = 7,4) 276922 7.4) P.., < 0,001 11 (31,4 £7,8)
2 < s P, <0,001
29 (82,9 + 6,4)
MpsMUI cuHyC 14 (35,9 7,7) 25 (64,1 x 7,7) P, < 0,001 6 (17,1 + 6,4)
P,,<0,05
P, , < 0,001

AHaJi3 XapakTepy J0IJIEPiBCbKOTO CIIEKTpa BUSIBUB JIBa
MoTo TUIN: TIepioAUYHUIM i HenepionnuHuii. [lepiognuHumii
THII CIIEKTpa XapaKTepHU ISl HOPMaJIbHOTO KPOBOTOKY i
CIIOCTEPIra€eThCsl B yCiX apTepiajibHUX i BEHO3HUX pycJiax.
ITpu 1boMy B yCixX IIUKJIaX BEJTMYMHA TIKOBOI CUCTOIIUHOT
Ta KiHLEBOI AiaCTOJIYHOI IIBUAKOCTel cTabiibHa (puc. 1,
3, 5). HemepiomnuHuMii TUII CITIEKTpa XapaKTePU3YETHCS Xa0-
TUYHICTIO: SIK ITiIKOBa CUCTOJIIYHA, TaK i KiHIIEBA iacTOIiYHa
IIBUOKICTh y Pi3HUX LUKJIaX MalOTh pi3Hy BennuuHy. Haii-
YacTillle CIIOCTEPIra€ThCs pi3Ke 301IbIIIEHHS CUCTOJIIYHOI
MIBUIKOCTI B OKpeMUX 1KKIax (puc. 2, 4, 6).

Ax BugHO 3 TabJI. 4, cepes XBOPUX OCHOBHOI TpyNu
B YCiX B€HaX rOJJOBHOTO MO3KYy HeMepioAUuYHUIA TUIT 10-
IUIEPiBCBKOTO CIIEKTpa peecTpyBaBcs BiporigHo (P < 0,05;
P <0,001) yacriie, Hix niepioguuHuii. [1pu 11bomMy yacroTa
peecTpallil HeMmepioAMIHOro CeKTpa Li€l Tpynu B pi3HUX
BEeHaxX MixX co000 BiporiqHo He BiapisHsiiacst. Cepen XBOpUx
TPYIU MOPiBHSIHHS HEMEPIOAUYHUI TUTT CTIEKTpa B cepeli-
Hilf MO3KOBIi1 BeHi peecTpyBaBcs BiporigHo (P < 0,05) gac-
titne (31,4 = 7,8 %), Hix y BeHi PosenTans (8,6 £ 4,7 %).
V Bcix BeHaX XBOPUX OCHOBHOI IPYITM HEEPiOAMIHUI TUTI
BEHO3HOTO crieKTpa peecTpyBaBcs BiporigHo (P < 0,001)
yacTillle, HixX Y TPYITi MOPiBHSIHHSI.

O6roBopeHHs

V mauienTis 3 COVID-19 xpiMm pecripaTopHUX CUMIITO-
MiB PO3BMBAIOTHCS 111€ LITYHKOBO-KMIIIKOBI PO3JIaau, Ceplie-
Ba AUC(YHKILIS, a TAKOXK TIIOKOATYJISLIiSI 3 TPOMO0eMOOid-
HUMU SIBUILAMU, BKJIIOYHO 3 ilIeMiYHUM iHCYyIsTOM [6, 27].
IlcuxoeMoliiliHi mOpyIIeHHSs MOCiAal0Th BaXKJIMBE MicClle B
CTPYKTYPi IPOSIBIB ITOCTKOBITHOTO cUHApoMY. He3Baxkaroun
Ha TOCSTHEHHS KOHTPOJIIO Hall MOLIMPEHHSIM Bipycy, 4acToTa
MCUXIYHUX TTOPYIIeHbD Y 3arajIbHiii ITOITYJISLIII, a TAKOX Cepe
oci0, siki nepexsopinu Ha COVID-19, 3poctatume [28, 29].

TpanckpanianpHa goruteporpadis (TKJII) 3abesmeuye
HeiHBa3MBHY (DYHKIIOHAJIbHY OLIIHKY XapaKTepHUCTUK KpPO-
BOTOKY i LIepeOpoBacKyJISIpHOI TeMOIMHAMIKY B 0a3aJIbHUX
apTepisix rojJoBHOro Mo3Ky [23]. Linpkyntorodi Mikpoem00-
JIM B MO3KOBHX apTepisiX MOXYTh OyTU BUSIBJIEHI B pexKUMi
peaIbHOTO Yacy 3a JIOTIOMOTOI0 YJIbTPa3BYKOBUX XBUJIb Y
BUTJISIIi BAUCOKOIHTEHCUBHUX MEPEXiTHUX CUTHAIIB Y 10-
IiepiBCcbKoMY criekTpi [24, 30].

MoxuBiCTh BUBYEHHS LIEpeOpaIbHOI FEeMOIMHAMIKM 3a
nonomoroto TKJI y nmaiientis 3 COVID-19 npogemMoHcTpo-
BaHO IUISIXOM OTPUMaHHSI OCHOBHUX 11epeOpPOBACKYISIPHUX
napameTpiB. Ha ocHoBi TK/l MoxHa oTpumaTu HamiiHi
OILIIHKH, SIKi MOXYTb OyTH BUKOPUCTaHi B MOJAJBIINX J10-
CJIIIKEHHSIX LIMX MalliEHTIB, epeBaXKHO B KOHTEKCTI Ipo-
CIEeKTUBHUX TOCIiIKeHb yckimagHeHb COVID, sxi yacto
MOB’sI3aHi 3 JeipieM, MOTiPIIEHHSIM KOTHITUBHUX (DYHKILif
Ta ileMiYHMMM nopyiueHHaMu [22, 31, 32].

LlepeOpanbHa BeHO3Ha rTeMoarHaMiKa Oyiia BUBYeHa HAMU
B TOINEPeIHIX POOOTaxX IPX rOCTPOMY illIEMiYHOMY iHCYJIBTi
[33]. Hamu GyJ10 BUsIBIIEHO 30UIBIIIEHHSI CUCTOJIIYHO] I1IBHIKO-
CTi BEHO3HOTO KPOBOTOKY SIK BiZITIOBiIb HA TTOPYILIEHHST apTepi-
JIBHOTO KPOBOTOKY. AHAJTi3 XapaKTepy JAOTIePiBCbKOTO CIeK-
Tpa y XBOPUX 3 IICUXOEMOLIIMHUMU TTOPYHICHHSIMU BHACITIIOK
COVID-19 BusiBMB XaOTUUYHICTb CUCTOJIIYHOT'O 1 1iaCTONIYHO-
T'O TiKiB y BUIJISIII Pi3KOTO MPUCKOPEHHS i1 YIIOBIIbHEHHST Be-
HO3HOTO MOTOKY. Y XBOpuX, siKi nepeHecan COVID-19, kpim
CHUMIITOMIB ICUXOEMOLIITHMX TTOPYILIEHb YACTO PEECTPYBATUCS
HamnamomnoiOHi ToJIOBHI 00JIi, 1110, Ha HAII MOIJISI, CBITYUTh
PO HASIBHICTh Y HUX Ba30CTIa3My.

BucHoBKMU

V xBopux, ski nepeneciu COVID-19 3 ricuxoemonriii-
HUMMU MOPYIIEHHSIMU, CUCTOJTIYHA IIBUAKICTH KPOBOTOKY Y
BEeHaX T'OJIOBHOI'O MO3KY BipOTiZHO BUINIA, HIXX Y XBOPUX, SIKi
nepeHecan COVID-19 6e3 ncuxoeMOLIiHHUX TTOPYILIEeHbD.
Kpim Toro, HemepiomMYHMIA TUIT JOILIEPiBCHKOTO CIIEKTpa
peectpyethbest BiporigHo (P < 0,05; P < 0,001) yacrimie, 1o
MOXHa MOSICHUTH PO3BUTKOM Ba30CIa3my.

KondaikT inTepeciB. ABTOpH 3asBJISIIOTH PO BiZICYTHICTh
KOHJIIKTY iHTepeciB i BiracHOi (piHaHCOBOI 3a1liKaBJIEHOCTI
MPU MiATOTOBLI JaHOI CTATTi.

Buecok aBtopiB. AomyniaeB P.Sl. — ynbTrpa3ByKoBe m0-
CJIIDKEHHS Malli€HTiB, aHaJIi3 OTpPUMAaHUX pe3yJbTaTiB i Mif-
rotoBka ctarti; JlemuHa I.B. — omiHKa mcuxoeMoLiitHOTro
CTaHy TAalliEHTIB, aHAJIi3 pe3yJbTaTiB i MiJATOTOBKA CTATTi 10
apyky; Hikonos B.B., Kynikosa ®.1., Kupuuenko A.I. —
KOpPEKIIisI BAKOHAHOI po0OOTH, aHaJli3 OTPUMAHUX Pe3yiIb-
tatiB; Cipko A.I., dynykina C.O., Tomax H.B. — aHani3
JIiTepaTypHUX JIKEpet.
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Cerebral venous hemodynamics in patients who had COVID-19
with and without psychiatric disorders

Abstract. Background. The COVID-19 pandemic is one of the
biggest global crises that has a negative impact on both the physi-
cal and mental health of the population in every country. Objec-
tive: to determine the Doppler features of blood flow in the large
cerebral veins in patients with and without psychoemotional
disorders after suffering from COVID-19. Materials and methods.
An analysis of the results of transcranial dopplerography of ce-
rebral venous hemodynamics was carried out in 39 patients who
had COVID-19 with psy-choemotional disorders (main group),
and 35 patients who had COVID-19 without psy-choemotional
disorders (comparison group). Results. The vein of Galen in the
comparison group was visualized in 31 (88.9 £ 5.3 %) cases,
in the main group — in 37 (94.9 £ 3.5 %) cases, the vein of

Rosenthal — in 25 (71.4 £ 7.6 %) and 36 (92.3 = 4.3 %) cases
(P < 0.05), the middle cerebral vein — in 19 (54.3 = 8.4 %)
and 32 (82.1 £ 6.1 %) cases (P < 0.05), straight sinus — in 21
(60.0 = 8.3 %) and 35 (89.7 = 4.9 %) cases (P < 0.01), respec-
tively. Conclusions. Among patients who suffered from COVID-19
with psychoemotional disor-ders, the systolic flow velocity in the
veins of the brain is significantly higher than among patients who
had COVID-19 without psychoemotional disorders. In addition,
the non-periodic type of Doppler spectrum is recorded reliably
(P<0.05, P<0.001) more often, which can be explained by the
development of vasospasm.

Keywords: COVID-19; cerebral venous dopplerography; psy-
choemotional disorders
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"BiIHHULIbKIY HALIOHAABHNA MEAVNYHM YHiBepcuTeT iMeHi MLI. [nporoea, m. BiHHMLSI, YkpaiHa
2BiHHMLIbKKT OOAQCHUM KAIHIYHV BUCOKOCMELQAIBOBAHMN EHAOKPUHOAOTIYHMM LIEHTP, M. BiHHMLSI, YkpaiHa

MO>XXAUBOCTI YABTPO3BYKOBOIrO METOAY
B OLLIHLI CTYNeHs HABpSaKy nepuHeBPAAbHUX TKOHUH
HQ PiBHi FOMIAKW. AKLLeHT HO perioHapHy aHecTesilo

Pestome. Illupoke enposadcenns yaompaseyk-acucmosanux Memooux pe2ionapHoi anecmesii 30inouuno uac-
momy 8UKOHAHHS NPOBIOHUK0BUX 010KA0 Ma nepeaix 00CMYNHUX Hepeie 045 OA0KY8aHHs, 30Kpema i Ha cmoni. B
OinstHUYi 20MINKOBO-HAON IMK 08020 Cy2100a HaACmOo 3yCmpiuaromscs HAbpsaKu pisHoi emionoeii, 30Kkpema y nayicH-
mie 3 uyKposum diabemom, SKi 8i0pi3HAIOMbCA BUCOKOH KOoMOopbionicmro. Ha cb0200Hi HedocmamHtbo euéueHum
€ 8NAUE HAOPAKY HA eheKkmuHicmb micuesux anecmemuxis. Jlns oyiHKU YAbmpaszeyKkoeux Kkpumepiie namu 0yno
npoanHanizo6ano ma 0XapaKmepuzos8ano yavmpasgykosy kapmuny y 110 nayicumie. Ilpu eukounanui 6a0kaou
Hepeig y OiNAHUI 20MINK0B0-HAON TMK08020 CYen00a ac HACMAanHs 6A0KA0U ma mpuanicmb CeHCOPHO20 OAOKY Y
nauienmie, SKUM NPOBOOUAUCS ONEPAMUBHT 8MPYHAHHS 3 NPUBODY diabemuuHOi cmonu, 8ipo2ioHo 3arexcaiu 8io
CMYNneHs yAbmpaseyk -0iacHoCMO8aH020 HAOPSKY 6 30HI BUKOHAHHS 010Kadu. Yabmpazeykosuii memoo 0036045€
6e3nocepednbo nio yac 8UKOHAHHS NPOBIOHUKO0B0I anecme3il OyiHUMU CIYRIHb HAOPSKY 6 30Hi BUKOHAHHS 010KAOU.
Heobxioni nodanvuii docrioxcenHs 015 8U3HAYEHHS NEPUIONPUMUHY MAK020 A8UA, KA MOdice 3arexcamu 6id pH
HabpaK08oi pidunu abo 8id deatoyii 6 00’ emi HAOPAKY.

KiouoBi ciioBa: nabpak,; yraempaseykoea diacnocmura; micueguii anecmemuk; uykpoguii diabem; cunopom

diabemuunoi cmonu,; npogiOHUK08a aHecme3is; pecioHapHa anecmesis

Bctyn

CbhOro/iHi Ha yJIbTPa3BYKOBOMY CYIIPOBO/Ii Ta HEMPO-
CTUMYJISILT (DOPMYIOTHCS MPUHIIMIIN CY9aCHOI perioHapHO1
aHecre3ii [1].

brokyBaHHsS mepudepruYHUX HEPBiB 3a iCHYIOUYM-
MU «CIIIIUMU» METOAMKAMU MA€ iCTOTHO BUILUU piBeHb
YCKJIamHEeHb [2, 3]. B okpeMux Bumagkax Ipu oOMeXeHHi
BUKOPHUCTAHHS HelpocTUMyJsgTopa (IepeoMu, BUpaxe-
HUi 00LOBUI CUHAPOM) YJIBTPAa3BYKOBUIT KOHTPOJIb MOXeE
OyTH €AMHUM criocoOoM Bepudikallii HepBa i BAKOHAHHS
perioHapHOI aHecTe3ii. A caMOCTiiiHe BUKOPUCTaHHS OJHO-
ro JIIe HEHPOCTUMYJISITOPA TAKOX MiIIa€TbCSI KPUTHIL,
OCKIiJIbKM Hece J0AATKOBUI PUUK MIPSIMOTO MOIIKOKEHHS
IIiJT 9ac ITyHKIIII.

s BUKOHAHHS OMepaTUBHUX BTPy4YaHb Ha CTO-
i, IKIIo 0Jl0Kaga BUKOHYETHCSI Ha PiBHI TOMiJIKOBO-
HaAI ATKOBOTrO cyrjoba, HaM HeoOXigHO 3a0JIOKyBaTu 5

HEPBiB, a caMe 3a/Hill BeJIMKOTOMiJIKOBU1, TOBEpPXHEBU A
Ta MOOKMIA MaJOrOMiJIKOBUIA, IUTKOBUIA Ta TMiAIIKip-
HU HEPBU.

Oco06aMBICTIO X0y LIMX 5 HEPBiB Ha piBHI cyriobda €
Te, O 3 i3 HUX MPOXOAsTH emidaciianbHO (MiAKIpHUIA,
MOBEPXHEBUI MaJOTOMIJIKOBUIA, TUTKOBUI1), a 2 — cyOdac-
HiaibHO (TIMOOKMIA MaJIOTOMIJIKOBUIA Ta 3aHiil BEJIMKO-
rominakosuit) (puc. 1).

Vnbrpa3BykoBa KapTHHA HOPMaJIbHOI mIKipu. Eninepmic
BUIJISIIAE SIK TOHKA rinepexoreHHa cmyra. Hatomicte na-
IIJISIpHA IepMa B HOPMi Bi3yali3yeThCsI TOHKOIO Ta HU3bKO-
€XOTreHHOI0 CMYTOI0, MapajelbHO0 MOBEPXHi LIKipH, 6e3-
IMOCEPEAHbBO ITil TimepexoreHHUM erinepmicom. Lleit map
11Ie Ha3MBaIOTh CYOeHIOTETiaIbHO HU3bKOEXOTEHHOIO
cmyrolo. I'imoexoreHHicTh ManuIsIpHOIL 1epMU TOB’sI3aHa
3 BUCOKUM BMiCTOM Boau. PeTukysnsipHa nepma BUTJIsiIA€
SIK peryJjsipHa cMyTra 3 OJIHOPIJHOI TOBUIMHOIO Ta €XO-
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TeHHICTIO. ¥ HOPMaJIbHMX YMOBAaX IIKipHO-TilIOaepMalib-
He 3’€IHaHHs BUIISIAAE SIK Oe3repepBHa JiHis, sIKY JeTKo
BITi3HATHU 3aBASIKM MOMITHIl Pi3HUIIL B €XOT€HHOCTI peTh-
KYJISIPHOI IepMU Ta TiAIIKipHOI KIIITKOBUHU.

ITigmkipHa KJIiTKOBMHA CKJIAJAA€THCS 3 TIIOEXOTeHHUX
SKMPOBUX YaCTOYOK, PO3AiIEHUX €XOMO3UTUBHUMMU CITO-
JydHuMU Tpabekynamu. [lepeBaxkaHHsT KUPOBOI TKAHUHU
pPOOUTH MiAIIKipHY KJIITKOBUHY IIOMiTHO MEHIII €XOTe¢HHOIO,
HIX MoBepxHs AepMu. ToBIIMHA TpabeKyJ 3HAYHO Bapi-
IOETHCS B OKPEeMHUX 0Ci0 i B omHOro cy0’eKTa 3aJIeXKHO Bil
JOCITIKYBaHOI AiIsTHKY [4—6].

VabTpa3ByKOBi 3MiHM P HAOPSKY Ta 3amajIeHHi IKipu.
I1pu HAOpsIKy MOXHa CTIOCTepiraTu JABi OCHOBHI yJIbTpa-
3BYKOBi KapTuHHU. Lle Moxke OyTu omHOpiIHE MOTOBIIEHHS
HiAIIKipHOT KIITKOBUHU 3 MiABUIIEHHSIM ii €XOT€HHOCTI,
11e TOB’s13aHO 3 iH(IABTpaTUBHUMU 3MiHaAMU, a00 X Ha-
SIBHICTb MOJIMOP(MHUX aHEeXOTeHHUX JaKyH (pidIMHHUX
npoiiapkiB). Pi3Hi BapiaHTU 1IbOro MpoleCY MOXYThb
BUSIBJISITUCS HA CYMiIXHUX AiISTHKAX B OMHOTO ¥ TOTO X
camoro namiedra. HaGpsk Ta mMOTOBIIEHHS MiIIKip-
HO-XMPOBOTO IIapy MoXe OyTH 3 HaOpsIKOM IIKipu abo
0e3 HbOro. Y IOiISHII eK3eMHM Ta TileplirMeHTalii mpu
YJBTPa3BYKOBOMY OOCTEXXEHHI B AEsIKUX BUMaAKaX MU
MOXEMO CTIOCTepiraTu MifBUILEHY €XOIreHHICTh LIKipH,
sIKa MOXe TMMOIIMPIOBATUCS Ha MiAIIKIPHY KJITKOBUHY, 110
MNPU3BOAUTH 10 POZMUTTS MeXi LIKipHO-TimoaepMaabHO-
ro 3’€THAHHS.

XpOHIYHMI TIMOAEPMIT HA NTOYATKY XapaKTePU3YETHCS
3anajJibHUM HAOPSIKOM, 1110 B MOJAJbIIOMY MOXE MpHU-
3BeCcTH A0 Jinoaepmarockieposy (JIAC). YnsrpasBykoBa
KapTMHA 3MiH OpHU JIIIOAePMaTOCKIEePO3i XapaKTepu3y-
€TbCSI BapiabeIbHICTIO, ajie BCe XX TaKU MOXKHA BUILIUTH
JIIBa OCHOBHI TUIIM: CKJIepOHaOpsIKOoBUil Ta piOpo3HO-
ckiaepotnyHuii [7, 8]. CkiiepoHaOPSIKOBUI TUIT XapaK-
TePU3YETHCS MOTOBIICHHSM IIKipH, PO3MUTTSIM ILKIipHO-
rimogepMajabHOTO 3’€IHAHHS B IMOEAHAHHI 3 HAOPSIKOM
MAIKipHO-KMUPOBOT KIIITKOBUHU. DiOPO3HO-CKIIEpOTUY-
HUU TUI, Y CBOIO YEPTY, XapaKTepU3YEThCS BUPAKEHUM
CKJIEPO30M IIKipH 3i BHUKHEHHSIM HIKipHO-TiMoiepMaib-
HOro 3’€¢JHAHHSI Ta BUTOHYECHHSIM IiAIKipHO-XKPOBOT
KJIITKOBUHU 31 3HUKHEHHSM 3BUYHOTO BUIY XUPOBUX
YacTo4oK (JIIMoCcKIepo3).

IlepeBakHuM micueMm yrBopeHHsT HaOpsky mpu JIJIC
€ namingpHa aepma. Lle miaTBepaXye MOCTiIXKXEHHS
M. Gniadecka 3i criBaBT., SIKi BCTAHOBWJIM 3aKOHOMipHiCTh
JIoKasti3allii pi3HUX TUMIB HAOPsIKY, a caMme Te, 110 HaOpsK
MpPU JiMOAEpMaTOCKIIEPO3i JIOKYEThCS, SIK MpaBUiIo, B Cy0-
enigepMalIbHOMY Iapi, HAOPSKM, IIOB’sI3aHi i3 CeplLeBOIO
HEJIOCTAaTHICTIO, — B TJIMOOKOMY JiepMaJIbHOMY 11api, a Ipu
JiMdeneMi po3noaiIaIoThCs piBHOMIpHO y Beix mapax [10].
Came MM (haKTOM aBTOPU MOSICHIOIOTH Pi3HY YaCTOTY YTBO-
PEHHSI BUPa30K MPU Pi3HUX TUIIaX HAOPSIKY.

I301b0BaHE MOTOBIIEHHST CyOeHIOTEiaIbHOT HU3b-
KOEXOT€HHOI CMYTM OIUCYETHCS TEPMIHOM «IepMajbHUI
HaOpsaK». BiH Moxe 3ycTpigaTucs mpu TaKMX MaTOJOTisIX,
SK IIYKpPOBMI ia0eT, CKIepoaepMisi, XpOHiuHa BEHO3HA
HemocTaTHiCcTh. LLIKipHMiT HAOpsSIK MOXKe BUSIBISATHUCS i 0e3
HaOPSIKY MiIIKIpHOT KIITKOBUHU, TOJi HOTY HE BUTJIsIA-
10T HaOpsKiIuMU. LlikaBo, 1110 BCTAaHOBJIEHO KOpPEJIsIlilo
MiX AepMajibHUM HaOpsikoM Ta mapectesisimu. Lle moxe

nuGokui
MaNoroMinkoBui Heps

TMoBepxHesni
anorominkosuit
HepB

NigwkipHui
Heps

Benukorominkosa
KicTka

Manorominkosa
KicTka

NutkoBuii Heps

Sapii P

BErnMKoraMinKoBMiA
HepB

PucyHok 1. Oco61mBoCTi NPpoXoAXeHHs1 HePBIB
Ha piBHi rominIkoBO-HaA[m ATKOBOro cyrno6a

OyTH MOB’SI3aHO 3 PO3TSTHEHHSIM 1 MOAPA3HEHHSIM ILKIPHUX
HEepBOBUX 3aKiHYeHb [11].

Yepes 3HauHi iHAMBIAyaIbHI 0COOJIMBOCTI HEMA€E TOYHO-
o Jiana3oHy HOpMaJIbHOI TOBIIMHY ITiAIIKipHO-KHUPOBOTO
mapy. Tomy omiHKa MOTO MOTOBIIEHHS 30iICHIOETHCS T10-
PiBHSIHHSIM pe3yJIbTaTiB, OTPUMAaHMX BiJl KOHTpajlaTepalb-
HOI KiHIIiBKM a00 X BiJl CyMiXKHMX OUITHOK TOTO X CaMOTO
naiieHTa.

YiabTpa3ByKoBa OIiHKA CTYHeHs HAOPAKY. Y iITHII cTO-
MY Ta TOMUIKA MU 4aCTO MOXKEMO 3yCTPiTU HaOpsIK Mifd-
LIKipHOI KJIITKOBUHU pi3HOI eTiojorii. [Ipuyomy, skimo
MM FOBOPUMO Tpo eriacuiaabHi HEpBU, 30Ha BUKOHAHHS
0JI0KaIM MOXe pPO3TalllOBYBAaTHUCS O€3M0CepeIHbO B TIISTHIIL
HaOPSIKY.

[TonepenHbo Bxke Oyav CripoOr CTaHIAPTU3YBATH YJib-
TPa3BYKOBY OLIIHKY HaOpsiKy. OuiHIOBAHHUMM O3HAaKaMU
MOXYTb OYTH €XOTE€HHICTb IIKipU, EXOTeHHICTh MiAIIKipHO-
2KMPOBOI KITITKOBMHU, HasIBHICTh aHEXOI€HHUX MPOIIAPKiB,
JIaKyH Ta iX TOBIIMHA i KyT po3TalllyBaHHsI BepTUKAJTbHUX
MPOILIaPKiB.

Jinbe PacTens 3i CITiBaBT. 3aIIpOIIOHYBAJIN IS JiaTHOC-
THUKU HAOPSIKY ITOPOroBe 3HAYEHHST JUISI TOBLLIMHU aHEXOTeH -
Hux cMyT — 0,8 MM. JleKinbKa TaKUX CMYT IIPUAMAETHCS 3a
1-#i cTymiHb, a BeJIMKa iX KiJIbKiCTh — 3a 2-ii cTymiHb. [1pu
Bi3yautizallii aHeXOreHHUX IIPOIIapKiB, 110 3aliMaloTh BCIO
TOBILY ITiIIKiPHO->KUPOBOI KJIITKOBUHU, TOBOPSITH PO 3-i1
CTYIiHb HAOPsIKY [12].

Kotapo Cyexipo 3i CITiBaBT. OLIiHIOBaJIM HAasIBHICTb pi-
MWHHMX JaKyH iHakiie. Ominka 0: Biamosigaia BiCyTHOCTI
AHEXOTeHHUX JIaKyH; -1 CTyIiHb — JIMIlIe TOPU30HTAIbHO
po3aTanioBaHi pinvHHI nipomapku (< 45° 1o MWIKipK), TOMI
sIK 2-11 CTYIiHb BU3HAYaJI 32 HasSIBHOCTi BEPTUKAJIBHO Opi-
€HTOBAHUX aHEXOTeHHUX MPOIIAPKiB (= 45° 1o mKipn), 10
MOENHY€E TOPU3OHTAJIBHO OPIEHTOBAHI AHEXOTeHHI 11apu
[13, 14].

KoxHa 3 1IUX METOAMK Ma€ mpaBo Ha XUTTsA. [1pore
OCKIJIbKM Halll HAyKOBHUI MOIIYK CIPSIMOBAHUI Ha BU3HA-
YEHHsI caMe BIUIMBY HaOpsIKy Ha e(eKTUBHICTh MiCIIEBUX
aHECTeTUKiB, HAMHU 3aIllPOIIOHOBAHO KOMOiHOBaHY OLIiHKY
VJIBTPa3ByKOBOI XapaKTEPUCTUKU CTYTIEHIB HAOPSIKY.
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MeTta: BUBHAUUTH MOXJIMBOCTI yJIBTPa3ByKOBOTO Me-
TOJY B OLLiHILi CTYIEeHs HAOPSIKY MepUHEBPaIbHUX TKAHUH.
OUiHUTY BIUIUB HAOPSIKY Ha €(PEKTUBHICTH MiCLIEBUX aHEC-
TETUKIB.

MaTepiaAn Ta MeToAmn

Ha 6a3i BinHu1bKOr0o 06;1aCHOTO BUCOKOCTIE1iali30Ba-
HOTO €HIOKPHWHOJIOTIYHOTO LEHTPY OyJIM IMpoaHali30BaHi
YJIBTPa3BYKOBi KAPTUHM TTEPUHEBPATbHUX TKAHUH Ha TMpeJi-
MeT HaOpsKy y 110 mamieHTiB, SIKUM IIPOBOAMUIACH IPO-
BiIHMKOBA aHECTe3isl 3 METOI0 BUKOHAHHSI ONepaTUBHUX
BTpy4YaHb 3 IpUBOIY AiabeTnuyHOI cTonu. [lepen mouarkom
IOCJIiIKEeHHs OyJIO OTpMMaHO HEOOXiTHMUIA O3B Bil Mic-
neBoro etuyHoro komitery BHMY im. M.1. IIuporosa.
Bin xoxHoro mamieHTa Oyjia oTpuMaHa IMMCbMOBa iHGpOp-
MoBaHa 3roja. JlociakKeHHs TPOBOMIOCS BilMOBIAHO A0
Tenbcincbkoi nexinapaitii. Po3momin 3a ctaTTio OyB TakuM:
60 gostoBiKiB Ta 50 XiHOK. Y JOCHiIKEHHST BKIIOYATUCS
MNali€HTH 3 IIYKPOBUM Aia0eTOM 2-ro TUMY Ta AiabeTUIHOIO
HelipornaTieto Ha siBHiii cTafii. [lepen BUKOHaHHSIM OJ10Kaan
HEpBiB Ha PiBHi TOMIJIKOBO-HAIT ITKOBOT'O CyTJ1I00a IIPOBO-
WY OLIHKY MOPOJIOTil IIKipH Ta MiAIIKipHOI KIIITKOBUHUI
B 30Hi NMPOXOIKEHHSI HEPBIiB (pPiBeHb MeIiaJIbHOI Ta JlaTe-
pabHOI KicTouku Ta 5—10 cM mpokcuManbHinie). OuiH-
Ka IIPOBOIMJIACH 3a JOITOMOTOIO JIiHiiHOrO matunka (7,5—
14 MIi1) ynbrpasBykoBoi cuctemu Esaote Mylab Alpha. st
MOPIBHSAHHS MOP)OJIOTii MIKipK Pi3HUX AIISTHOK KiHIIIBOK
Mig yac oAy 3MiHIOBaau Juille IMOMHY Ta (pokyc. Yci
iHIII TTapaMeTpu (TTOTYXXHICTh, YaCTOTa, JUHAMIUHUIA Iia-
Ma3oH, MOCUJIEHHS rpanailii ciporo, GiabTpH, sICKpaBicTh
MOHITOpa TOIIO) MiI Yac 00CTeXKeHHST He 3MiHIOBaJIMCSI.

Ha6psxk owmiHoBaBcst 6e3mocepeHbO B IIPOEKIIiI IIPO-
XOJIXKeHHSI HepBa, Mpu NpsaMiil ioro Bisyaizauii abo 3a
aHATOMIYHMMU OPi€EHTHUpPAMU, SIK-OT MaJla Ta BeJIMKa ITilI-
LIKipHi BEHMU.

1-1i CTYIiHb — XapaKTePU3YETHCS MOTOBIIEHHSIM Ta I1-
(by3HUM TiABUIIIEHHSIM €XOTEHHOCTI MiAIIKipHO-K1UPOBOTO
1apy 6e3 JaKyH Ta pilMHHUX MPOLIAPKiB.

2-11 CTyIIiHb — TOPU3OHTAJIIFHO OPiEHTOBAHI TOHKI pi-
IUHHI XoaM (KyT < 45°) TOBIIMHOIO 10 2 MM.

3-ii CTYMiHb — HASBHICTb BEPTUKAJIBHO OPIEHTOBAHUX
pinMHHUX XOMiB (KyT > 45°), TOBIIMHA JIAKyH 0 3 MM.

4-1i CTYyIiHb — IIMPOKI PiAMHHI XOAU, 110 3aliMalOTh
BCIO TOBLIMHY Mi/IIIKiPHO-XXUPOBOI KIIITKOBUHU (puC. 2).

Ax MicueBMii aHeCTeTUK BUKOPUCTOBYBaBCs OyIiBa-
kaiH 0,5% B 06’eMi 3—5 MK Ha HepB. [Ticas BUKOHAHHS
0J10KaaM OLIIHIOBABCS 4Yac A0 HAacTaHHS OJIoOKaau Ta TpU-
BaJicTh ceHcopHoi 01okanu. [TopiBHSIHHS Yacy HacTaH-
Hs Ta TPUBAJIOCTI CEHCOPHOI aHecTe3il B Pi3HMUX I'pymHax
MaILli€EHTIB 3 Pi3HUMU CTYIEHSIMU HAOPSIKY MPOBOAUIN 3
BUKOPUCTAaHHSIM HelapamMeTpuuHoro kputepito Koamo-
ropoBa — CmupHoBa. BiporigHoto pi3HUIS BBaxajuach
npu 3HadeHHi p < 0,05. CtatuctuuHa oOpoOKa pe3yiabTa-
TiB JIOCJIiJKEHHS TIPOBOAMIACH 32 JOMIOMOIOI0 IPOrpaMu
Statistica 6.1.

PesyAbTaTH

[TpogiBiIM aHaji3 yJbTPa3ByKOBOI KAPTUHU HIKiPHUX
3MiH TOMiJIOK y 110 maii€eHTiB 3 LIyKpOBUM JiabeToMm, miii-
IIJTA BUCHOBKY, 1110 HAOPSKOBI 3MiHM Pi3HOTO CTYMEHS TSK-
KocTi 3yctpivanucs B 43 % (n = 48) sunankis. Cepeln HUX
HaOpsiK 1-ro crymens — 32,25 % (n = 15), 2-ro cTymneHs —

PucyHok 2. YnbTpa3ByKoBa KapTuUHa HabpsiKy NiALLKiPHOI KNIITKOBUHW Pi3HOIro CTYNeHs BUPaXKeHOCTi: a) Hopma;
6) Habpsik 1-ro cTyneHsi; B) HabpsiKk 2-ro CTyrneHs; r) Habpsik 3-ro cTyneHs; ) Habpsik 4-ro cTyneHsi
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33,8 % (n = 16), 3-ro crymenss — 18,75 % (n = 9), 4-to
cryrneHst — 16,6 % (n = 8).

Bapro 3a3HaunTy, 1110 XXOAEH 3 LIMX CTYIEHIB HaOpsKY
(Bi3yasIbHMX KapTUH) HE YCKJIaIHIOBAB caMe BUKOHAHHS
O01okagu nepudepuyHUX HEPBiB Y AUISIHIII TOMIJIKOBO-
HaJI’ ITKOBOTO Cyryio0a, MpoTe Yac 10 MovaTKy OJoKaau
BipOTriIHO Bifpi3HBCS Ta OYB MOAOBXKEHUI y TPYIIi 3 HAOPSsI-
KOM 2, 3 Ta 4-TO CTyIeHsI MOPIiBHSIHO 3 KOHTPOJILHOIO TPY-
noto. Yac 10 noyaTky aHecTesii MOJOBXYyBaBC 3i 301/IbLIEH-
HSIM CTymeHsI HaOpsIKy. Takoi 3aKOHOMipHOCTI He BUSIBIICHO
MiX rpyrnoto 3 1-M cTyneHeM HaOpsIKy Ta KOHTPOJIbHOIO
rpymoro (p > 0,05) (taba. 1).

IIpoaHanizyBaBIlIM TPUBAJIICTh CEHCOPHOTO OJIOKY (B
TOAMHAX) 3aJIeXKHO Bijl YJIBTPAa3BYKOBOI KapTUHU HAOPSIKY,
MU BUSIBUJIU BipOTiIHY Pi3HUIIO Tpynu 3-T0 Ta 4-TO CTyIie-
H$T HAOPSIKY 111010 TPYMH 1-ro CTyrneHs Ta rpyny KOHTPOJTIO
(p £0,025) (Tabmn. 2).

O6roBopeHHs

TNamienTy 3 IyKPOBUM 1iaOETOM BUPI3HSIIOTHCS BUCO-
KO0 KOMOPOinHicTIO. A miabeThyHa CTOIa 4acTO BKJIIOYA€E
HaOpSIK Pi3HOTO CTyMeHs BUpaXXeHocTi [9].

ETiosioriyHMMM YMHHUKAMU HAOPSIKY MOXKYTb OyTH cep-
1leBa HEeIOCTaTHICTh, OOCTpYKIIiliHA Ta 3amajabHa JiMde-
nieMa, TaHiKyJiT, e4iHKOBi, HUPKOBI HAOpsIKU; HAOPSIKH,
MOB’s13aHi 3 TOCTPOIO YU XPOHIYHOIO BEHO3HOIO HEIOCTaT-

HICTIO, TIPUIIOMOM JIIKAPCHKMX 3aC00iB, aHTIOHEBPOTUYHUIA
HaOpsK abo X HaBiTh KOMOiHaLlig JEKiJTbKOX MaToJOriu-
HUX cTaHiB. LlemtomiT mpu XpoHiYyHOMY HaOpSIKY TOMIJIKM €
MOLIMPEHOI0 TTpobsIeMoto 3 6araTbMa (hakKToOpaMu PU3HUKY,
cepen skux € i giadet [30]. [IpoTe BUKOpUCTaHHS 3aXO/iB
KOHTPOJTIO 32 HAOPSIKAMM aCOIIOETHCS 31 3HUXKEHHSIM PU-
3UKY pO3BUTKY paH Ha 50 % [31].

JliabeTUHI yCKJIIaZHEHHS B pe3yJIbTaTi mpsMoro abo
OITOCEPEeIKOBAHOTO BIUIMBY MOXYTh BUKJIWKATH pi3HOMA-
HIiTHI IIKipHi 3MiHM CTOMY i TOMiJIKY. [0 HAaMOIMpPeHINX
TMPOSIBIB MOKHA BiTHECTU I'PUOKOBY Ta OaKTepiaabHy iH(heK-
11i10, NiabeTUYHY AePMOIIaTilo, AiabeTUYHI Oy/Iu, TiMOIMHMMA
niabeTUYHUIT HEKpoOio3, KiIbLEenoaiOHy IrpaHyJIboMy Ta
noyepBoHiHHS Migoos [19]. Cama no co6i yasTpa3ByKoBa
OlLIiHKA He JA€ BiAIIOBIii OO0 €TiONOTil HAOPSIKY, IPOTE MU
MOXEMO OLIHWUTH MOro CTymiHb [5]. ¥ uboMy miaHi yib-
TPpa3BYKOBMII MeTOI O00Ope cebe 3apeKOMEHIyBaB, alxXe B
TOTIEePETHIX TOCTIIKEHHSIX TT0Ka3aHOo, 1110 HaBiTh HEAOCBII-
YeHi onepaTopu YJIbTPa3ByKOBOI CUCTEMU IIPU HasIBHOCTI
YiTKUX KPUTEPIB 1al0Th MPAaBWIbHY OLiIHKY COHOTpadiuHO1
KapTuHu [12].

PesynbraTu Hallloro A0CTiKEHHS IEMOHCTPYIOTh BIUIUB
HaOpsIKy Ha e(eKTUBHICTb MiCIIEBUX aHECTETUKIB, IIPOTE
He BiAIIOBiIalOTh Ha MUTAHHS «4oMYy?» Ta «sIK came?». [1o-
IaJIbII TOCTIIXKEHHS OYAyTh 30CepesKeHi Ha TOMY, 1100
JIaTy BiATNOBIAI Ha 11i 3aNTUTaHHS.

Tabnuys 1. 3anexHicte Yacy HacTaHHs1 6J10Kaau Bifl yIbTPa3BYKOBOI KapTUHN HabpPsIKy

CTyniHb HaGpsIKy Kinbkictb c?nc;cTepe)KeHb ‘-Iac( ;l::;:::’ﬂ I\?Ille:-r)eaﬁ p-aHaueHHs

Hemae Habpsky

(KOHTpOMbHA rpyna) 62 29,92 + 1,01 -

1-1 cTyniHb 15 28,43 +1,18 -

2- cTyniHb 16 35,29 + 1,17 58’811:*

3-71 CTYniHb 9 42,50 + 2,01 =080,
<0,001*

4-71 CTYNiHb 8 53,06 + 2,20 =010,
< 0105****

TMpyUMITKN: N — KiNbKIiCTb CriocTepeXxeHb; * — BiporigHa pi3HULs O[O KOHTPOJIbLHOI rpynu; ** — BiporigHa pi3Hn-
us wopRo rpynu 1-ro ctyneHsi; *** — BiporigHa pisHULs O[O rpynu 2-ro cTyneHsi; **** — piporigHa pisHuus oo

rpynm 3-ro cTynens.

Tabnuys 2. 3anexHicTb TPUBANIOCTi CEHCOPHOro 610Ky Bif yNbTpPa3ByKOBOI KapTUHN HaAbPSKY

. KinbkicTb cnoctepexeHb | TpuBanicTb CEHCOPHOro
CTyniHb Ha6bpsAKY (n) P 6pJ10Ky (FoamHm, Mp= m) pP-3Ha4eHHs

Hemae Habpsiky

(KOHTpOMbHa rpyna) 62 18,84 £ 0,45 -

1-7 CTyniHb 15 18,94 + 0,77 -

2-1 CTynNiHb 16 17,94 + 0,89 -

3-1 CcTyniHb p <0,025*
9 16,00 £ 0,42 D<0.05"

4- CTYNiHb p <0,025*
8 15,28 + 0,66 p < 0,025

TpUMITKN: N — KiNlbKICTb CIIOCTEPEXXEHb; * — BiporigHa pi3HULs O[O KOHTPOJbHOI rpynu; ** — BiporigHa pi3Huus

wogo rpynu 1-ro cTyneHxs.
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o dakTopiB, 110 BipOTimHO BIUIMBAIOTH Ha e€(DeKTUB-
HICTb MiCLIEBUX aHECTETHKiB, MOXKHA BiTHECTHU:

— BiJIcCTaHb 10 HEPBOBOTO BOJIOKHA;

— pH TKaHuUH y Miclli BBeIeHHSI MiCIIEBOTO aHECTETU -
Ka Ta KOHCTaHTYy Aucolliallii MiciieBoro aHecretuka (pKa)
[23-27];

— BUpPaXeHicTb 30HABLHOTO KpoBoOOiry [28, 29];

— BUKOPUCTAHHS aJI I0BaHTIB, fKi 3MiHIOI0Th pH a6o
perioHajbHUI KpOBOTIK [36, 37].

Cepen iMOBipHUX IIPUYMH BIUIMBY HAMOUIBIINI iHTEpeC
ctaHoBJIsATh pH HaOpsIKOBOI pinyHU Ta Aesollis B 00’ eMi
HaOPSIKY, 1110 3aJeXXUTh He TUIbKU BiJl €TioJIorii caMoro Ha-
OpsIKYy, aie i Bif hopMu CUHAPOMY AiabeTUUHOI CTOIH (HEel-
poIaThyHa, illleMiyHa 4yu HeipoimeMiyHa) [32—35].

BMcCHOBKMU

I1pu BuKoHaHHi 0J10Kaay HEPBIB Y MIISHII TOMIJIKOBO-
HaJM ITKOBOTO Ccyrio0a yac HacTaHHS OJIOKaJu Ta TpUBa-
JIiCTb CEHCOPHOTIO OJIOKY y MAILiEHTIB, SIKMM MIPOBOIWIUCS
OIepaTUBHI BTPYIaHHs 3 IIPUBOMIY Iia0eTMIHOIL CTOIM, Bi-
POTiHO 3alieXalld Bifl CTyMeHs YIbTpa3ByK-IialHOCTOBA-
HOTO HaOpsIKy B 30Hi BUKOHAHHS OJIOKaaU. YJIBTPa3ByKO-
BUI METOM J03BOJIsIE O€3MOCEepeIHbO MiJ Yac BUKOHAHHS
MPOBITHUKOBOI aHECTe3il OLIIHUTHU CTYIIiHb HAOPSIKY B 30Hi
BUKOHaHHS OJjiokaay. HeoOXigHi TTomaibIni JOCITiIKEHHS
JUTS BU3HAUEHHS TIEPLIOTPUYMHU TAKOTO SIBUIIIA, SIKa MOXeE
3anexartu Bin pH HaOpsikoBoi pinuHu abo Bia aentoliii B
00’eMi HaOPSIKY.

KonduikT inTepeciB. ABTOpH 3as1BJISIIOTh MPO BiJICYTHICTb
KOHJIIKTY iHTepeciB Ta BlacHOi (piHaHCOBOI 3alliKaBJIeHOC-
Ti TIPY MiATOTOBII TAHOT CTATTi.
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Possibilities of the ultrasound method in assessing the degree of swelling of perineural tissues
at the level of the lower leg. Focus on regional anesthesia

Abstract. Widespread introduction of ultrasound-guided regional
anesthesia has increased the frequency of nerve blocks and the list
of available nerves for blocking, particularly on the foot. In the area
of the tibiocalcaneal joint, swellings of various etiologies are often
found, including in patients with diabetes, who are characterized by
high comorbidity. To date, the influence of edema on the effective-
ness of local anesthetics is insufficiently studied. To evaluate the ul-
trasound criteria, we have analyzed and characterized the ultrasound
pattern of 110 patients. When performing a nerve block in the area
of the tibiocalcaneal joint, the time of the block onset and duration

of sensory block in patients who underwent surgery for the diabetic
foot depended reliably on the degree of ultrasound-diagnosed edema
in the area of the block. The ultrasound method makes it possible to
assess the degree of swelling in the area of blockade directly during
conduction anesthesia. Further studies are needed to determine the
root cause of this phenomenon, which may depend on the pH of the
edema fluid or on dilution in the edema volume.

Keywords: swelling; ultrasound diagnosis; local anesthetic; dia-
betes; diabetic foot syndrome; conduction anesthesia; regional
anesthesia
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'HaLioHaABHO aKaaeMist MeanydHuX HayK YikpaiHm, m. Kuis, YkpaiHa

2AHY «HQyKOBO-MPQKTNYHMM LIEHTP MPOPIAQKTUYHOI TQ KAIHIYHOT MeAnLmH» AYC, M. KniB, YkpaiHa
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BorHenaAbHe KyYAbOBE CAine NPOHUKHe
MOPCOHEHHS FPYAEM 3 YLWKOAIKEHHSIM CepeAOCTIHHS
T BUAOYKOBOI 3AA03M (KAIHIYHUX BUNMOAAOK)

Pe3tome. Akmyaavnicme. YV cyvachux iiicbko6ux KOHGAIKMAX 4ACMoma 602HeNAAbHUX NOPAHEHb 2py0eti CMAaHO-
eumv §—12 %, 3 axuxy 79,4 % eonu € nenponuxnumu, ay 20,4 % maromv RPOHUKHULL XapaKmep 3 YUKOONCEHHIM
6HYMPIUHbOSPYOHUX Opearie. Mema: demoHcmpayis ocobaugocmeil 0iaeHOCMUKU Ma ONepamueHo0 NiKy8aHHs
B0CHENANbHORO K)1b08020 NPOHUKHO20 NOPAHEHHs epydell 3 YUKOOJICCHHAM cepedOCMiHHs ma 6UA0UKO080I 3aA03U.
Mamepiaau ma memoou. [lopanenuii M., 33 poku, ompumas nopanerHs y epyou nio uac MiHomMemHo2o 06cmpiny,
docmaenenuil uepe3 200uHy nicas nopareHHs 0o nepedogoi XipypeiuHoi epynu @ 3a008inbHOMY CHAHi, GUKOHAHO
penmeenoepagiro opeaie epyonoi kaimku. Yepes 4 coounu 6ye docmasaenuii do Biiicbkoso-meduunoeo kainiy-
Hoeo uenmpy Ilisniunoeo peciony KMC 3CY, eocnimanizosanuii 0o 8iddinenHs HegiokAaoHOi MeduuHOi donomoeu.
Bcmanosneno diaznos: i301606aHe 602HenanbHe KYyaboge caine NPoOHUKHe NOPAHeHHs epyoeil 3 YULKOOJ CeHHAM cepe-
00CMIHH Ma HAAGHICMIO CMOPOHHBO2O Mina (Kyai) 6 dinsuui dyeu aopmu. Pezysbmamu. Jlani myasmucnipanvHoi
CKT OI'K nopateroeo npu Ha0Xo0xceHHI: Kyas Kariopy 5,45 mm y nepeoHb08epxHboMmy cepedocminti Ha pieHi dyeu
aopmu. Bukonana gideoesoghazoeacmpodyo0eHockonis, BUKAIOUEHO YUIKOOXCeHHs cmpagoxody. Bukonana onepauis:
cmepHomomis. BudanenHs cmoporHboeo mina (Kyai) 3 BUNOMKOBOI 3a103U MACHIMUM IHCIMPYMEHMOM NI0 KOHMPOAeM
e1eKMPOHHO-0NMU1HO20 NePemeoproeaya, OpeHy8aHHs CmepHOMoMHOI panu. Bcmarnoseaeno 3akawunuil diaenos:
i301b06aHe 80cHeNanbHe KYAboge CAine NPOHUKHE NOPAHEHHS epy0ell 3 YUKOOICEHHAM cepe00CmIiHHA MAa HASAGHICMIO
CMOPOHHB020 mina (Kyni) y eunoukosiii 3a103i. Ha 3-mro 000y nicas onepayii 6ye eudanenuii dperasic 3i cepedo-
cminHs. Y nooanvuiomy uepes 2 musichi 3Hami wiel, NOpareHuil 0ye npedcmagaeHull Ha iliCbK080-1iKapPCbKY KOMICIHO
ma eunucanuii 3 2ocnimanio. Tlpu eicmonoeiunomy docaiodxcenni ppaemenma mKAHUH GUAOHKO0B0I 3a103U BUAGNEHT
8eAUKULL KPOBOBUNUB, NOGHOKPOB 51 BEHOZHUX CYOUH, ABUWA THBOAIOUIT ma mpaHcgopmayii' y scuposy mkanumy. Bu-
cHoeKu. Boenenanvhi nopanenns epyoeii 3 yukoosceHHIM cepedocmints € piokum seuujem. Bukopucmanns cyuac-
HO020 MACHIMHOR0 XIPYP2iuH020 IHCMPYMEHMa 003805€ 8UOAIsmMU (hepomacHimui CMOPOHHI Mina npu YUK0o0XiceHHi
cepedocminns. Ilpu eubopi obcsey nepsunHol Xipypeiuoi 00po0KU paru 8UA0UK080I 3a103U NOMPIOHO 8PAX08YEamU
ii ponw y 3a6e3neuenHi IMyHHOI cucmemu ma 3acmoco8ysamii opeanosdepiearouuil nioxio.

KiiouoBi ciioBa: socrenanvhe nopanenns epyoeii; yuko0xcenHs cepedoCminHs,; 8UA0K08A 34103a

BCTYH HOBUTDb 8—12 %, 3 skux y 79,4 % BOHM € HETPOHUKHUMU,

[TorrkomkeHHS Tpyaeit € OMHi€I0 3 TpoBigHUX MpuunH  a y 20,4 % MaroTh MPOHUKHUI XapaKTep 3 YIIKOIKEHHSIM
CMEPTHOCTI MpHU TPaBMi, a TAKOX TUMYACOBOI Ta CTiKOI  BHYTPIIIHBOTpyAHUX opraHiB. Cepen MPpOHUKHUX ITOPaHEHb
HeTpale3IaTHOCTI B 0cib Mostoame Bix 40 pokiB sIK y Hallliii  rpyaHOI KIiTKK y 80 % BUTAIKIB € YIIKOIKEHHS JIeTeHb, Y
KpaiHi, TaK i 3a KopmoHoM [1—3]. ¥V cyuacHux BiiicbkoBux  10—15 % — mepukapaa, cepiisl, BEIUKUX CYIUH, V 5 % —
KOHGJIiKTax yacToTa BOTHEIaJbHUX MIOPaHEeHb Tpy/eii cta-  Tpaxei, crpaBoxony i niadpparmu [4, 5].
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VIIKOmIKeHHS BUJIOYKOBOI 371031 — 1I€ PiIKiCHUIA CTaH,
KU MOXe OYyTU CIPUYMHEHUN TPABMOIO, XipypTiYyHUM
BTpy4YaHHsIM 200 37105IKiCHOIO IMyXJIMHOI0. Brioukonsa 3a1o-
3a — 1Ie HeBeJIMKa 3aJ103a, po3TallloBaHa y BEpXHili YaCTUHI
rpyaHoi KJIiTKy. BoHa Bifirpae BaXJIuMBY poJjib B iIMyHHii
cucreMi [6].

VY neskux BUMaakax noukoIKeHHs BUTTOUYKOBOI 3aJ103U
MOKe MPU3BECTH 10 CEPIO3HUX YCKIaHEeHb, SIK-0T iH(peK-
11is1, KpoBOTEYa, CeplieBa HEJOCTATHICTb.

JlikyBaHHS MOIIKOMXEHHS BUJIOYKOBOI 3271031 3aje-
SKMTD BiJl TSIKKOCTi TpaBMU. Y OUJIBIIIOCTI BUIMAAKIB JIiKY-
BaHHS BKJIIOYAa€ aHTUOIOTUKY 15 3arobiraHHs iH(peKIil
1 3HEOOTIOBAJIbHI IS TTOJIETIIEHHS 0010, Y NesIKUX BU-
naaKax Moxe 3HaJOOMTUCS XipypriuHe BTpy4aHHS.

HocmimkeHHs, omry0JiikoBaHe B XXypHai Annals of
Surgery y 2018 poui [7], mokasajo, 110 MOIIKOIKEHHS BU-
JIOUKOBOI 321031 MOXe OyTH CIIpUIMHEHE HaBiTh HE3HAUHM -
MM TpaBMaMHU, SIK-OT aBTOMOOiJIbHA aBapist abo naaiHHs. [o-
CJTI/DKEHHS TaKOX MOKa3aJio, 110 MOIIKOKEHHS BUJIOYKOBOT
32J1031 MOXE TIPU3BECTH 10 3HUKEHHSI IMyHITeTY.

HocnimkeHHs1, onyosikoBaHe B Journal of Thoracic and
Cardiovascular Surgery y 2020 poui [6], mokasao, 1o Xi-
pypriyHe BTpy4aHHSI MOXe OyTU e(DEKTUBHUM Y JiKyBaHHI
VIIKO/KEHHS BUJIOUYKOBOI 3a103U. Voro pe3yisrati cBif-
YaTb, 1110 Xipyprisi MOXXe TOTIOMOITH 3MEHIITUTH OiJb Ta T0-
JIMIIUATY QYHKIIiI0 iIMyHHOI CUCTEMHU.

IHBOTIONSI BUJIOUKOBOIT 3aJ103U — 1I€ MPOLIEC, Y SKOMY
3aJli3a 3MEHIIYEThCS Y PO3Mipax i OCTYIOBO IepecTae (hyHK-
1ioHyBaTu. [HBOJIOLISI BUIIOYKOBOI 3aJ103U TTOYMHAETHCS Y
MiIJIITKOBOMY Billi i MPOJOBXYETHCS 10 TOPOCIOTO BiKYy.

TepMinu iHBoOMIOLIT BUJIOYKOBOI 3271031 3ajexXaTh
Bil KiTbKOX (pakTOpiB, 30Kpema Bia ctati (y XiHOK iH-
BOJIIOLiS BUJIOYKOBOI 3aJI03M MOYMHAETHCS paHille,
HiX Y 90JIOBIiKiB); 3M0pOB’s (y JI0Aeil 3 XpOHIYHUMHU 3a-

PucyHok 1. farni MCKT OIK npu HagxopmeHHi
ropaHeHoro: Kynsi B nepe4HbOBEPXHbOMY
cepeaocCTiHHI Ha piBHi gyrn aopTu. A — akcianbHa
nnowmHa; b — KkopoHapHa npoekuisi; B — caritanbHa
npoekuyis; ' — 3D-monentoBaHHs

XBOPIOBAaHHSIMU, SIK-OT aBTOIMYHHI 3aXBOpIOBaHHS ab0
pak, iHBOJIIOIisI BUJIOYKOBOIT 3aJI031 MOXe BiTOyBaTHUCS
mBuame) [8].

3arajioMm iHBOJIIOLLiSI BUJTOUKOBOI 3aJ103U BiOYBAETHCS
y KiJIbKa eTarliB.

Eramn 1 (Bik 10—12 pokiB): BUJIOYKOBA 3aJ103a 1OCSTAE
CBOT'0 MaKCUMaJIbHOTO PO3Mipy.

Ertam 2 (Bik 13—15 pokiB): mOYMHAETHCS IIPOLIEC iHBO-
qolii. BuoukoBa 3a103a mouMHaEe 3MEHIIYBAaTUCST B PO3-
Mipax, a i (PyHKIIisI TOCTYIIOBO 3HUXKYETHCSI.

Etam 3 (Bik 16—20 poKiB): iHBOTIOIIis1 BULJIOYKOBOI 3aJ10-
31 IPOJOBXYEThCS. 3aji3a CTa€ 11ie MEHIIOIO, a ii (PyHKIIis
MPaKTUYHO IMOBHICTIO BTPAYaEThCS.

Eran 4 (Bik crapiiie 3a 20 pokiB): iHBOJIIOLiSI BUJIOYKOBOI
3QJI03M 3aBEPITYETHCS.

HanpukiH1li iHBOJTIOLIT BUJIOYKOBA 371032 € HEBEJTUKUM
YTBOPEHHSIM, SIK€ 3HAXOAUTHCS Y BEPXHill YaCTUHI TPYITHOL
Ki1iTky. BoHa Giblire He Bimirpae >KoaHOI poJIi B IMyHHIl crc-
TeMi. IHBOJTIOLIST BUJIOUKOBOI 3a103U € TIPUPOTHUM ITPOLIECOM.

VY cyuacHiii jiTepaTypi J1aHi Mpo BOTHeNalbHI YIIIKO-
JOKEHHSI BUJIOYKOBOI 3aJ103M BiICYTHi, TOMY A€MOHCTpaLlis
KJTiHIYHOTO BUITaIKy BOTHETIAJILHOTO KYJbOBOTO CJIITIOTO
MMPOHUKHOTO IMOPAHEHHSI IPyleil 3 YIIKOIKEHHSIM cepe-
JIOCTiIHHS Ta BUJIOYKOBOI 331031 Oy/e 1iKaBOIO IS JIiKapiB.

Mera: meMOHCTpaLliss 0COOIUBOCTEI MiarHOCTUKU Ta
ONepaTHBHOTO JIIKyBaHHSI BOTHEMAJIBHOTO KYJIbOBOTO MPO-
HMKHOTO TIOpaHEHHS TPyAeii 3 YIIKOIKEHHSIM CEPeIOCTiH-
HSI Ta BUJIOYKOBOI 3aJ103U.

Martepiaau Ta metoaun

[Mopanenuii M., 33 poku, OTpuMaB IOPaHEHHS Y TPy
i, Yac MiHOMETHOT'O OOCTpiJly, TOCTAaBICHUIA Yyepe3 ro-
NUHY TiCJIsl TIOpaHEeHHS 10 TePeaoBOi XipypriuyHoi rpymnu
B 3aJI0BUIBHOMY CTaHi, BUKOHAHO peHTreHorpadiio opra-

;I

PucyHok 2. lavi MCKT-aHriorpacpii OFK: Kyns B
nepeAHbLOBEPXHLOMY Ce€PEeAoOCTiHHI Ha pPiBHI Ayrn
aoptu, eKcTpaBa3auis BigcyTHs. A — aKcianbHa
nnowmHa; b — KopoHapHa npoekuisi; B — caritanbHa
npoekuyisi; I — 3D-mopentoBaHHs
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PucyHok 3. MopaHenuyi M., 33 poku, 3-ta gob6a nicns
rnopaHeHHs1 rpyaen 3 YIWKOOAXKEHHSIM CepefoCTiHHS Ta
BUJIOYKOBOI 3asio3u: A — nicnsi cTepHOTOMiIi iHCTPY-
MEeHTOM [O0Ka3aHo MicLe YIUKOAXKEeHHSI BUII0YKOBOI
3anosun; 6 — BupaneHHs1 CTOPOHHLOro Tina (Kyni) 3a
AOroMororo iHCTpyMeHTa MarHiTHoro Assi eHgosifeo-
CKOIMiYHOI BiarHOCTUKU Ta BUAAJIEHHS] MeTasieBux ¢pe-
PpOMarHiTHUX CTOPOHHIX Tin i3 YepeBHOI Ta nnespasnb-
HOIi NMOPOXHUH

PucyHok 4. ®parmeHT BU1o4YyKoBoi 3ano3u: A — Be-

JINKUA KPOBOBUJIUB, HasiBHICTb OTOYYHYOi XMNPOBOI

TKaHUHU. [TOBHOKPOB’Si BEHO3HUX CYAWUH; b — sBu-

wa iHBonwoyii Ta TpaHcgopmauii Y XUpOBY TKaAHUHY.

3abapBrieHHA reMaToOKCUJTiH-€O3UHOM, 36iJlbLUEHHS
x280

HiB rpyaHoi KiiTku. Yepes 4 ronuHu OyB HOCTaBJIeHUI 10
BilicbkoBo-MeaUUHOTO KJiHIYHOTO 1IeHTPY [liBHiUHOTO
periony KMC 3CY, rocmitajizoBaHuii 10 BifIiJIeHHS He-
BIIKJIaAHOI MeAUYHOI fornoMoru. BcraHoBiIeHO aiarHoO3:
i30JIbOBaHE BOTHEIAJIbHE KYJIbOBE CJIiIe MPOHUKHE T0-
paHeHHs TpyAel 3 YIIKOMKEHHSIM CepeOCTiHHS Ta Ha-
SIBHICTIO CTOPOHHBOTO Tijla (KyJi) B IIJISTHIL TyTH aOPTH.

ITopaHeHuit HaniiiI0B y 3aA0BiIbHOMY cTaHi. PiBeHb
cBimomocti 3a LLIKTI 15 6aniB. [IpoBeneHo 1abopaTopHe
NOCHIIXKEHHS: 3araJlbHOKJiHIUHiI aHali3u KpoBi, ceui,
OioxiMiYHMII aHaNi3 KpOBi, KoaryJorpamMa KpoBi, sAKi
BUKOHaHi Ha anapaTtax Respons 920 (Himeuuuna) i Lab
Analyt (Kurait), HumaClot Duo Plus (Himeuuuna),
Labline 40 i Sunrise (ABCTpisi) 3 10AaTKOBUM OOJIaTHAH-
HsaM BIORAD i BIOSAN. BukoHaHO MyJbTUCHipadbHY
komm’toTepHy Tomorpadito (MCKT) ronosu, opraHiB
TPYAHOI KJIITKM Ta OPraHiB YepeBHOI MOPOXHWHU, Ta3a
(OI'K ta OYII) na amapati Revolution EVO 3 xpokom
Tomorpada 0,5 MM, BUSIBIEHO CTOPOHHE TiJIO (KYJIST)
niameTpom 5,45 MM y OUISIHIIL AyTW aOPTU B MEPETHBO-
BEPXHbOMY cepenocTiHHi. Bineoe3odaroractpoayone-
HOCKOIIi10 BUKOHYBaJM Ha BiZ€OCHIOCKOMIUHINM CTil1i
OLYMPUS CV-170.

OmepaTuBHE JIIKyBaHHSI BUKOHAHO B 00CSI3i: CTepHO-
ToMisl. BungasieHHs1 CTOpOHHBOTO Tijia (KyJli) 3 BUIOYKOBOT
3aJ103U1, IPEHYBaHHS CTEPHOTOMHOI paHU.

[l peHTreHOIOTIYHOI Bidyastizallil CTOpOHHBOTO Tija
iHTpaormnepaliiiHO 3aCTOCOBYBAIU €JIEKTPOHHO-ONTUYHUMI
nepetBoproBady CARMEX RK FP.

CTOpOHHE TiJI0 (KyJIs1) BUAAJIEHO 3a IONTOMOTO0 iHCTPY-
MEHTa MarHiTHOTO /IS €HJIOBiIEOCKOIIYHOI 1iarHOCTUKH
Ta BUIAJICHHS MeTajleBUX (hepOMarHiTHUX CTOPOHHIX TiJI i3
YEepeBHOI Ta IMJIeBPaIbHOI MOPOXHUH [9].

i ricTOJOTiYHOTO MOCHINIXEHHS TKaHWHU BHU-
JIOYKOBOI 3aJ1031 3 paHOBOro KaHany ¢ikcysanu B 40%
He#TpasibHOMY (popMaliiHi i migmaBanu napadiHOBOMY
MPOBEACHHIO 32 METOAUKOIO, IPUMHSATOIO B pOOOTi MaTo-
JioroaHaToMidHuX taboparopiii [10]. [Ticas mapadinoBoro
MPOBEAECHHSI BUTOTOBJISIIA 3Pi3M TOBIIMHOIO 5—6 MKM,
SIKi 3a0apBIIOBaId reMaTOKCHIiHOM Ta eo3uHoM. Komii-
JIeKC TTaToMOpOJIOTIUHUX JTOCHiIKEHb ITPOBOAUBCS Ha
Mikpockomni Primo Star (Carl Zeiss) 3i 30iblieHHIM y 280
pasiB. [ly1s1 nokymeHTallii 300paxkeHb BUKOPHUCTOBYBAJIaCh
udpoBa KaMepa BUCOKOI PO3AiIbHOT 3MaTHOCTI 8-0iTHOTO
onudpyBanag AxioCam (ERc 5s) 3 po3mipom mikcens
2,2 MKM Ta nporpamHuM 3abe3nedyeHHsm Carl Zeiss
AxioCam (ERc5s) Configuration Tool.

PesyAbTaTH

BcraHoBneHO 3aKIIOUHUI AiarHO3: i130JIbOBaHE BOT-
HemnajibHe KyJIbOBe Cllille MPOHUKHE MOPaHEeHHsI Irpyeit 3
VIIKOIIKEHHSIM CEPEIOCTIHHS Ta HassBHICTIO CTOPOHHBOTO
Tiza (KyJ1i) y BUIOYKOBIH 3a/103i.

Hani MCKT OI'K nopaHeHOro npu HaaxomKeHHi Ha-
IaHi Ha puc. 1.

BuxkonaHa Bigeoe3odaroractpomnyoneHOCKOIis, BUKJTIO-
YEHO YIIKOIXKESHHS CTPaBOXOTY.

Hani MCKT-anriorpadii OI'K nopaneHoro HajgaHi Ha
puc. 2.

BukoHaHa ormepallisi: crepHoToMmisi. BunaneHHst cro-
POHHBOTIO TiJia (KyJli) 3 BUJIOUKOBOI 3aJI03M, NPEHYBaHHS
CTEPHOTOMHOI paHu.

ITicas TpukpaTHOi 00POOKM OIepalLiitHOro MoJIsk po34yu-
HaMM aHTUCENTHKIB IIiI 3araJJbHUM 3HeOOTIOBAHHSIM 3 iHTY-
Oalliero Tpaxei Ta ITYYHOIO BEHTWISILIIEIO JIeTeHb BUKOHAHA
CTepHOTOMisI (0€3 pO3KPUTTS IUIEBPAIbHUX OPOKHUH). 3a
noromMororo C-yru mo3ulliiioBaHO CTOPOHHE TiIo — KYJIs,
sIKa 3HAXOAUTHCS B IPaBili YacTIi BUTOYKOBOI 3a103U Ha/l
aopTolo. 3a IOMOMOTOI0 iIHCTPYMEHTa MarHiTHOTO JJIsI €H-
JIOBiJIEOCKOMIYHOI JiarHOCTUKHU Ta BUIAJEHHS METaJeBUX
¢ epoMarHiTHIUX CTOPOHHIX TiJI i3 YepeBHOI Ta IUIEBPaIb-
HOI MOPOXHWH CTOPOHHE Tijio BUuaaieHo. O3HaK aKTUBHOT
KpOBOTeUi 3 AUITHKY BUIAJIEHHSI CTOPOHHBOTI'O Tijla HEMAE.
Temocras 1o xoxy onepatii. CepenoCTiHHS IPeHOBaHO aK-
TUBHUM CWJIIKOHOBUM ApeHaxkeM uyepe3 KOHTparepTypy.
Ipynuna 3BeneHa, ikcoBaHa cTaeBUMU IPOTOBUMMU I1IBA-
mu. [TolapoBo 1IBU Ha paHy. ACeNMTUYHA HaKJIeiKa.

Ertanu oneparuBHOrO BTpyYyaHHs HagaHi Ha puc. 3.

OnepatuBHe BTpydaHHs TpuBajio 100 xsuwinH. Ha 3-Tio
100y OyB BUAAJIEHUI APEHAXK i3 CEPEeNOCTIHHS. Y MOAAIbIIIOMY
yepes 2 TVXKHI 3HSITI 1IIBU, IOpaHEHUIi OYB MpeCTaBIeHUI Ha
BilICbKOBO-JIiIKapChKy KOMICiIO Ta BUTTMCAHUI 10 YACTUHU.

JlaHi TiCTOJIOTIYHOIO JOCIIiIxKeHHS HaJaHi Ha puc. 4.
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TicTomoriuni maHi AEMOHCTPYIOTh BOTHETAJIbHE YIIIKO-
JDKEHHSI BUJIOYKOBOI 3a71034 Y CTaHi iHBoJo1il. YacTko-
BO 30epexeHa JiMdoigHa TKaHMHA BUJIOYKOBOI 3a71031 3
BOTHMIIIEM XUPOBOI TpaHCchOpMallii IeMOHCTPYE iHBOJIIO-
1ito 3aso3u. [1py BubGopi 00CcsIry nmepBUHHOL XipypriyHoi
00pOOKYM paHU BUJIOYKOBOI 3a71031 BpaxoByBaJu ii poJib
y 3a0e3MeyeHHi iIMyHHO1 CUCTeMU, 30KpeMa TpaHchop-
Mallito JiM(MOLMTIB, 110 BUXOASATH 3 KiCTKOBOTO MO3KY, Y
T-nimbonutn.

O6roBopeHHs

I1pu BuBUYeHHI naHuX JiTeparypu [1—3, 5] BcTaHOB/IEHO,
1110 BOTHETIAJIbHI TTOPaHEeHHSI CePeIOCTiHHS 3 YIIKOIKEeH-
HSIM BUJIOYKOBOI 32JI03U € HEYACTUM SIBULLEM, TOMY IEMOH -
cTpallisl KJIIHIYHOTO BUIIAJKY 11Ie pa3 A03BOJISIE 3BEPHYTU
yBary Ha oCOOJIMBOCTI iarHOCTUKM, TAKTUKM Ta JTIKyBaHHS
1€l maToJIoTii.

Buninsitorh mopaHeHHsI CepelOCTiHHS 3 YIITKOKSHHSIM
OpraHiB cepeaoCTiHHs Ta 0e3 iX yIIKomIKeHHs [5]. ¥ Halo-
My BUTIAJIKY € MOPAHEHHS CePEOCTiHHS 3 YIIKOIKEHHSIM
BWJIOYKOBOI 3aJ1031. HasiBHiCTh CTOPOHHBOTO Tisa (KyJIi) 1i-
ameTpoM 5,45 Mm [11] y Oe3riocepenHiii OIM3bKOCTI 10 IyTU
aopTu OyJia IOKa3aHHSIM JI0 ONepaTUBHOrO JIiKyBaHHS. 3
OIJISIIy Ha CTaOLIbHUI CTaH ITIOPAaHEHOTO, BiICYTHICTh O3HAK
KPOBOTEUi, 1110 TTPOJIOBXKYETHCSI, 03HAK TeMaTOMU MOpyY 3
KyJIel0, HOpMaJibHi TTOKa3HUKM remMoriobiny, nani MCKT
OI'K, 110 CTOPOHHE TiJIO 3HAXOAUTHCS OJU3BKO /10 a0PTH,
OyJIO MPUIHATO pilllIeHHsI PO BUKOHAHHS CTEPHOTOMII i3
3aCTOCYBAHHSM €JIEKTPOHHO-ONTUYHOTO MepeTBOpIoBaya.

BukopucTaHHsI Cy4acCHOTO MarHiTHOTO XipypriYHOTO iH-
CTpyMEHTa JJIs1 1iarHOCTUKM Ta BUAAJIeHHS (DepOoMarHiTHUX
CTOPOHHIX TiJl TiJ Yyac BiIKPUTUX ONEepaTUBHUX BTPyYaHb
3HAYHO MiHiMi3ye yac orepallii Ta ornepaliiiiHy TpaBmy [4,
5, 12].

BucHoBKMU

1. BorHenayibHi MOpaHEHHSI TPYIAEi 3 YIIKOIXKEHHIM
CEepeIOCTIHHS € PIIKUM SIBUILIEM.

2. BukopucraHHsI CydacHOTO MarHiTHOTO XipypriyHOTO
iHCTpYMEHTa 103BOJISIE BUAAISTU (hepOMarHiTHI CTOPOHHI
TiJIa IIpY YIIKOIKEHHI CepeaOCTiHHS.

3. ITpu BubOPi 00CsTY MEPBUHHOI XipypriuHOi 00pOOKH
paHM BWJIOYKOBOI 3aJI031 MOTPiOHO BpaxoOBYBaTH il POJIb Y
3a0e3MneyeHHi iIMyHHOI CUCTeMHU Ta 3aCTOCOBYBATU OPraHO-
30epirarounii miaxin.

KonduikT inTepeciB. ABTOpU 3as1BJISIIOTH PO BiICYTHICTh

KOHQJIIKTY iHTepeciB Ta BIacHOI (piHaHCOBOI 3alliKaBJIEHOC-
Ti IPU MiATOTOBIIi JaHOI CTATTi.
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Gunshot bullet blind penetrating wound to the chest with damage
to the mediastinum and thymus (a clinical case)

Abstract. Background. In modern military conflicts, the frequency
of gunshot wounds to the chest is 8—12 %, of which 79.4 % are
nonpenetrating, and 20.4 % are penetrating, with damage to in-
trathoracic organs. The aim is to demonstrate the peculiarities of
diagnosis and operative treatment of a penetrating gunshot wound
to the chest with damage to the mediastinum and thymus. Mate-
rials and methods. Patient M., 33 years old, was wounded to the
chest during mortar shelling. An hour after the injury, he was taken
to the frontline surgical team in a satisfactory condition, a chest
X-ray was performed. After 4 hours, he was taken to the Military
Medical Clinical Center of the Northern Region of the Medical
Forces Command and hospitalized to the emergency department.
The diagnosis was made of an isolated gunshot bullet blind pen-
etrating wound to the chest with damage to the mediastinum and
the presence of a foreign body (bullet) in the area of the aortic
arch. Results. Data of chest multislice computed tomography upon
admission: a 5.45 mm caliber bullet in the anterosuperior medias-
tinum at the level of the aortic arch. A video esophagogastroduo-
denoscopy was performed, damage to the esophagus was ruled out.
Sternotomy was performed. A foreign body (bullet) was removed

from the thymus with a magnetic instrument under the control
of an electronic-optical converter, drainage of the sternotomy
wound was performed. The final diagnosis was established: an
isolated gunshot bullet blind penetrating wound to the chest with
damage to the mediastinum and the presence of a foreign body
(bullet) in the thymus. On day 3 after surgery, the drainage was
removed from the mediastinum. Subsequently, after 2 weeks, the
stitches were removed, the patient was presented to the military
medical commission and discharged from the hospital. During the
histological examination of a fragment of the thymus tissue, a large
hemorrhage, fullness of venous vessels, phenomena of involution
and transformation into adipose tissue were revealed. Conclusions.
Gunshot wounds to the chest with mediastinal injury are rare. The
use of modern magnetic surgical instruments allows the removal of
ferromagnetic foreign bodies in case of mediastinal trauma. When
choosing the scope of primary surgical treatment of the thymus
wound, it is necessary to consider its role in providing the immune
system and apply an organ-sparing approach.

Keywords: gunshot wound to the chest; mediastinal injury;
thymus
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TAY «l[HCTUTYT 3QranbHOI TQ HEBIAKAQAHOI Xipyprii imeHi B.T. S3ariuesa HAMH YikpaiHu», M. Xapkis, YkpaiHa
2XapKiBCbKM HQLIOHAABHUV YHIBEPCUTET iMeHi B.H. KapasiHa, M. Xapkis, YkpQiHa

Oco6AUBOCTI NOPYLUEHHS IMYHOPE3NCTEeHTHOCTI
npun @OopMyBAHHI MOCTKOBIAHOIO CUHAPOMY
| PO3BUTKY HEBIAKAQAHOI CepLeBO-CYAUHHOI
NATOAOTIT

Pestome. Axmyaasnicmeo. Ilicas ingikysannsn sipycom SARS-CoV-2 i 6azamopazo6020 wenienus pisHumu
sakyurHamu 6e3zanepeuna 0is MACUBHO20 AHMULEHHO20 8AHMAMICY, AKULL OMPUMAn i nPo008ICYIOMb OMPUMY -
eamu pizui koeopmu nauienmie. Enidemis SARS-CoV-2 ne 3akinuena, i dogeompueana nepcucmenyis ipycy
Cnpusie OPMYSAHHIO PIZHUX CUMNMOMIB, YCKAAOHEHb | pO36UMKY XipypeiuHux Hegiokaaonux cmarie. Cumn-
momokomnexc nocmkogionoeo cunopomy (IIKC), noe’azanuii 3 npoepecysantsm iHOUBIOYaANbHUX NOPYULICHD
iMyHOpe3ucCmeHmHoCmi ma (opMy8aHHAM A8MOIMYHHO20 KOMROHeHmMa, cnocmepicacmocs y 40 % nauyicnmie, ue
Modice bymu npeduKmopom po3sumky cepueso-cyounnoi namonoeii. Hadaunns meduunoi donomoeu nayienmam
npu komop6ionomy nepeoiey IIKC i ypeenmnoi xipypeiunoi cepuyeso-cyournoi namonoeii € 0yjce ckaaoHum, i
docnioxceHHs IMNPUHMOBAHUX NOPYULEHb IMYHOPe3UCMeHMHOCHI € saxcarusum. Mema: éusHaueHHs poni nopy-
WeHHS NOKA3HUKIG IMyHope3ucmenmHocmi y nayicumie 3 komopoionumu I1KC i ypeenmuoro cepueso-cyounHow
namonoeicr) ma UsBAeHHs CHeUyU@IUHUX MAPKepi8, ACOUIliO8AHUX 3 MANCKICMIO NAMOA02IMHO20 CIMAHY Ma
BUCOKUM pu3uKom nemanvhocmi. Mamepiaau ma memodu. Oocmednceno 145 nayienmie gixom 6id 33 do 84
pokie, saki nepexeopisu Ha COVID-19 y pizni nepiodu nandemii 3 pozeumkom ITKC ma xipypeiunoi cepyego-
cyOuHHOI hamonoeii (aneepusmu aopmu i cmeeHo80i apmepii, OKA03is aopmu, CMeH03 A0pMAalbHO20 KAANAHA,
mpomo603u mazicmpanvHux cyouH, iulemiyna xeopoba cepys, ingexuyiiinuil endokapoum, ingpapkm miokapoa).
Bukopucmani memoou: Mikpockonisi (c8imaoea, MOMiHeCUyeHmMHa, KOHPOKAAbHA), cheKmpoghomomempis, na-
MeKCHA a2nmuHayis, imyHomypoioumempis, epagimempis, NPOMoYHA UUMODAYOpUMEempis, IMyHOpepMeHmHUll
ananiz. Pesyasmamu. Busieunu 30inbuieHHs yacmomu He@ioKAaOHUX XipypeiuHUX cepueso-cyOUHHUX Namono2iil
3 PUBUKOM MPOMOOEHHUX NOPYUEHb Y Pe3VAbMAami PO3GUMKY IMYHO3ANAAbHUX PeaKyill, Wo 8UHUKAOMb HA
mai cgpopmosanoeo I1KC. B obcmedicenux nayienmie 3 KOMOpOIOHUMU CIMAHAMU GUABUAU MEMNOPAAbHI NPOSGU
iHOUBIOYANbHUX IMYHONAMON0LIMHUX PEaKyill 3 PI3HUM CIMYNeHeM GUPadceHOCmi 6 pisHi nepiodu naumdemii. YV
nepuwomy nepiodi (2020—2021 pp.) na mai Hasenocmi y nNayieHmMie KAIMUH-nepCcUcmopie 8UABUAU NOPYUICHHS
2yMOpanbHoi i KnimuHHOI AaHoK 8podicenozo imynimemy (nidsuwenns C3- i C4-komnonenmie Komniemernmy
i nposananvhux inmepaeiikinie — IJI-6, IJI-18; ducghyuruiro pacouumosy; nasenicmov anmumin 0o mpomoo-
yumie i s0epnux komnonenmie (ANA), sokpema aminoayur-mPHK-cunmemas). B obcmedxcenux nayicnmie
¥ ueil nepiod eussuau 3Ha4He 30i1bUEeHHS CUPOBAMKOB020 8MICMY 01ie0NenMUOHOI YUMOMOKCUHHOI Gpakyii
DAMP (monexyaapuni namepHu, acoyiilosani 3 noukooxcenHsam). Y opyeomy nepiodi nandemii (2022—2023 pp.)
V NAYIEHMIE 3 MANCKUM nepedicom KomopoioHoi namonoeii, ocooauso y 17 % eunaokis aemanvrocmi, 6yaa nio-
suujeHa onieonHykaeomuona gpaxuyis DAMP i pozwupenuii komnaexc cumnmomie IIKC, skuii 6ye nog’szanuii
3 NeGHUMU 3MIHAMU MapKepie adanmuHo2o IMyHimemy y eueasioi NopyuleHHs cniegiOHoOUueHHs CyOnonyasyii
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T-nimghoyumis na mai aimgoneHii; 3HauH020 NiIOBUWEHHS PiBHS IHOYKMOPA YUMOMOKCUMHOCII — MapKepa pan-
nooi akmusayii T-aimgpoyumie CD3+CD4+CD25+; 3naunoeo 3HuicenHs eKcnpecii KOCMUMYAI0UUX MONCKY
CD3+CD4+CD28+ T-xeanepie, pozsumiky mimoxonopiarvhoi ducynkuii ma 6aeamopaszo6o2o 30inbuieHHs
penepmyapy asmoanmumin ANA. Bucnoexu. Buseieni imynonoeiuni mapkepu msayckocmi nepebiey i pusuxy
AemanvHocmi y nayienmie 3 komop6ionum nepebicom I1KC ma ypeenmuoi cepueso-cyouruoi namonozii 00uinbHo
b6pamu do ysaeu npu po3pooui nepcoHigik08anux memooie AiKysanbHoi MAKMuKU.

Knro4oBi cj10Ba: nocmiosionuii cundopom, cepueeo-cyOunna namonozis; KomMopoioni cmamu; mapkepu 6pooice-
H020 ma adanmueHoeo iMyHimemy; yumomoxcuuni ghppaxyii DAMP; mimoxondpianvha oucihyHkyis; NOKaA3HUKU

2emocmaszy,; AHMUHYKAeapHi aemoanmumina

Bctyn

Ak Hacniaku BipycHoi iHdekii SARS-CoV-2 y 6ara-
ThOX TAIliEHTIB CIOCTEPIraloTh 3arOCTPEHHS XPOHIYHUX
3aMaJIbHUX PeaKiliil i MOsIBY Pi3HMUX CUMIITOMIB ypaXkKeHHS
OpraHiB-MillleHe}, 110 BiAOYBAE€THCS Ha TJIi TaK 3BAHOTO
noctkoBigHoro cuHapomy (ITKC) [1]. Y momansmomy [TKC
MOe OyTH MPeIrKTOPOM PO3BUTKY HEBIIKJIaJHUX CTaHIB,
30KpeMa YPreHTHUX CepleBO-CYAMHHUX IaToJiorii [2]. ¥V
i€l KaTeropii MauieHTiB criocTepiraay 3HUKEHHS SIKOCTI
JKUTTS I KOMILIEKC CUMIITOMIB, IO N€pelyBaB YPreHTHIN
CepIeBO-CYANHHIl MAaTOJIOT] i MaB BUpaXKeHUI iHIUBIMY-
aJIbHUI XapakTep. 3HaYHY MOLIUPEHICTh i CTPYKTYPY CUMII-
TOMOKOMILIEKCY i MeXaHi3MU 110oro (hopMyBaHHs y Malli€H-
TiB 3 KoMopOinHuM niepedbirom IMTKC i cepiieBo-cynnHHOT
MaTOJIOTil BaXKO IMOSICHUTHU, OCKUJILKM PYTHMHHI aHai3u
3MiHeHi He3HavyHo i po3BuToK [1KC € mesikoio 3aragkoro [3].
CumnromoxkoMmiuieke [TKC moxe OyTu HacaiIkoM MacuB-
HOTO aHTUT€HHOT'0 HaBaHTaXXEHHS y MAlliEHTIB Y pe3yJIbTaTi
iH(iKyBaHHS pi3HUMU TaMaMu Bipycy SARS-CoV-2 i 6a-
raTopa3oBoro 1ierieHHs. CyJyacHi gaHi cBimyaTh, 1110 y e~
SIKMX 0€3CUMITTOMHHUX TALIiEHTIB (0€3 TUTIOBOI IMXOMaHKH,
KallUTio M iHIIKMX O3HAK TOCTPOro Mepioay BipyCHOI iH(eK-
mii) Takox popmyernesa [1KC i mepmmmu itoro nposiBaMu
€ 3anayibHi i KapAiajdbHi CHMIITOMU. Y MioKap/i HasiBHi
peuenTopy aHTiOTeH3MHITIEPETBOPIOBAILHOTO (hepMEHTY
2-to tutry (AID-2), 3a gormomororo sskux SARS-CoV-2
MPOHUKAE B KJITUHU i BUKJIUKAE JIOKATIbHE Ta CUCTEMHE
3anmayeHHsI [4].

MoxuBiCcTh ypaXkeHHsI iHIIIMX OpraHiB-MillleHel, KpiM
JIeTeHb, a caMe MioKapja i CyauH, LIIJISIXOM 3B’ SI3yBaHHS
Bipycy 3 pelienTopaMy TKAaHUH OpPraHi3My € HaCIiIKoM My-
TabeJIbHOCTI reHiB penenTopiB Bipycy SARS-CoV-2. loB-
TrOTpYBaJIa IEPCUCTEHILIS BipyCy B Pi3HUX OpTraHaX-MillIEHSIX
€ HACJIiIKOM ypaXkeHHsI iMyHOKOMITETEHTHUX KJITHH [5].

Ho manpemii SARS-CoV-2 i Ha choronHi cepleBo-cy-
JNUHHI 3aXBOPIOBAHHS € OCHOBHOIO MMPUYMHOIO CMEPTHOCTI,
HE3BaXXar4u Ha pi3Hi MeXaHi3MU iX pO3BUTKY, HAIIPUKJIA,
MpPU 3MiHi TPOCBITY CYIMH — OOCTPYKIIisl BHACTIAOK CKJIe-
po3y, TpoMO03y i eM00Iili KpUCTajJaMu XOJeCTepuHy abo
MPUCTIHKOBUMHM TPOMOaMHM, OKJTIO3ii i pO3pUB CyINH y pe-
3yJbTaTi aHeBpu3Mu. B 00cTexkeHuX malieHTiB 3ycTpiyaaoch
3BYKE€HHS YCTS BiHIIEBUX apTepili i MopylIeHHs (QyHKIII1
A0pTAJbHOIO KJlalaHa 3 PO3BUTKOM CEPLEBOI HEAOCTAT-
HocTi. [losiBa posiiapyBaHHSI aHeBPU3MU a0pTH OyJia Ha-
CJIiZIKOM 3aITOBHEHHSI KPOB’10 KaHaJTiB yCepeanHi CyTMHHOT
crinku. [lomkomkeHHsT MioKapaa Ta MOpyLIeHHs (pyHKIIil
Kap1ioMioLIMTIB MPU3BOISTH 10 PO3BUTKY KapaioMionariii.
MamigecTaitito BCiX LIUX NOPYILIEHb CEPLIEBO-CYIMHHOI CUC-
TEMMU CIIOCTEPITaIu y Talli€EHTIB 3 KOMOPOIIHUMU CTAHAMMU.

A. Xulb BBaxae, 1110 MOPYIIEeHHs, IKi c(hOpMYBaIUCh Y
pe3ysbTari SIK TOCTPOro, TakK i 6€3CMMITOMHOTO Tepediry
dasu indpikyBaHHst SARS-CoV-2, cipoMoXXHi BUKJIMKATH
IOBroTpuBaji cumnromu [6]. Bizomo, 110 noBrorpuBati
iMyHO3aIaJibHi peakilii MpU3BOAATh A0 MOPYIIEeHb TPOM-
OoIUTapHOI i TYMOpaJabHOI JIJAHOK I'eMOCTa3y, PO3BUTKY
EHJIOTEJIITY Ha TJIi 3pOCTaHHSI IMyHHUX KOMILIEKCIB, 1110
BUKJIMKAE CETMEHTapHe 3amnajieHHs apTepiil 3 MOIMPEHHIM
Ha BEeHU KiHIIiBOK |2, 7].

Ha nouatky nangemii SARS-CoV-2 y naiiieHTiB 3 He-
BiIKJIaZHOIO CepILEBO-CYIMHHOIO XipypTiYHOIO MATOJIOTIEI0
crnocTepiraim He3HauHUi cuMmntoMokoMInieke ITKC i mo-
MipHUI piBeHb JIeTaJIbHOCTI [8]. Y momaabpioMy, KOy Bif-
OyJ10Cs1 UeproBe MOLIMPEHHS BipyCHOI iH(eKIIi1 HOBUX TeHe-
TUYHUX JIiHil, Y MallieHTiB, SIKi MepexXBOPiv Ha 11i iHDeKIii,
BimMivaim nmosiBy 6araTboX HOBUX CUMIITOMIB i MaHi(decTa-
1[i10 XPOHIYHUX 3aXBOPIOBaHb, KJIiHIYHY CYKYITHICTb SIKMX
BaXXKO TOSICHUTHA. MeXaHi3MM PO3BUTKY ITPOTPECYIOUYOTro
aCTEHIYHOTO CUMMNTOMOKOMILIEKCY Y TALIEHTIB 3 CepLIEBO-
CYIMHHOIO TIaTOJIOTIEI0 Y BiAmaieHi CTPOKM IiCsI TOCTPOiL
iH(eKI1iT He 3’CoBaHi.

HesinoMi maToreHeTU4Hi ¢akKTOpu MOPYILIEHHS pe-
3MCTEHTHOCTI, 1110 BU3HAYAIOTh PU3MKU IIUX HACIIJIKIB i
nigsuineHHs geraibHocTi npu [MTKC. HenoBHe po3ymiH-
Hs 6aratodakTopHOI maTodisioorii y BigmanaeHi CTpoKu
micias nnepeHeceHoro COVID-19 nepemkomkae po3po0iri
TapreTHUX METOMIB JIiIKyBaHHs 3 YpaxXyBaHHSM XapaKTepy
3anaJbHUX Peaklliil y MaieHTiB 3 KOMOPOiTHUMU CTAHAMM.
BusHauenHs dakropiB puzuky po3sutky I[TKC, maHidec-
Tallii XpOHIYHUX 3aXBOPIOBAHb i 301/IbIIICHHS YaCTOTH BU-
HUKHEHHSI HEBiIKJIaAHUX XipypriYHUX CepLIeBO-CYIMHHUX
MaTOJIOTI € BaXXJIMBUM UIS1 OOIPYHTYBaHHS iHAWBIAyaIb-
HUX METO/IiB JIiIKyBaHHSI.

MeTta: BU3HauU€HHS pOJIi MOPYIIEHHS MTOKAa3HUKIB iMy-
HOPE3UCTEHTHOCTI y mauieHTiB 3 KoMopOigHumu [TKC i
YPreHTHOIO CEePLIEBO-CYJAMHHOIO MATOJIOTIEI0 Ta BUSBICHHS
crieuivHIX MapKepiB, aCOLIMOBAHMX 3 TSKKICTIO ITaTOJI0-
TiYHOTO CTaHY Ta BUCOKHUM PU3UKOM JIETaTbHOCTI.

Marepiaau Ta metoAun

YV pob6ori obcTexxuau 145 nmamieHTiB 3 KOMOPOiTHUM
nepeb6irom IMKC Ta ceplieBo-cynMHHOI 1MaToIoTii BikoM
Bix 33 mo 84 pokis. Y nepiroMy nepioai nanaemii B 2020—
2021 pp. obcTexwnm 55 mamieHTiB, sIKi OyJI1 IIpooIepoBaHi
B KJIiHiLli iHCTUTYTY 3 NPUBOAY aTEPOCKIIEpO3y KOPOHap-
HUX CYIMH, illIeMiYHOI XBOpOOU ceplisl i iHdeKIiiiHOro
€HJOKAPIUTY, CTEHO3Y a0PTaJbHOIO KJalaHa, cepel HUX
14 xiHok i 41 4on0BiK, cepeaHiii Bik 60 pokiB; y Ipyromy
nepioai manaemii B 2022—2023 pp. — 90 nauieHTiB 3 aHEB-
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pu3Mamu (KOpOHAPHOI a0PTHU, YSPEBHOI AOPTH i CTETHOBOIL
aprepii), TpoMO0eMOOJTi€I0 I OKIIIO3i€0 A0PTH, illIeMid-
HOIO XBOPOOOIO ceplils, YCKIaIHEHUM FOCTPUM iH(papKTOM
Miokapaa, iHpeKIiiHUM eHIoKapaAUTOM, TPOMOO3aMu
MaricTpajlbHMX CyIuH, cepel HUX 29 XiHOK i 61 4ooBiK,
cepenHill Bik 62 pOKH.

BusnauenHst Bmicty C3- ta C4-KOMIIOHEHTIB KOMII-
JIEMEHTY MPOBOIUIN iIMyHOTYPOITMMETPUUHUM METOMIOM,
OCHOBaHMM Ha peaxlilii npeuumniraiiii. ONTUYHY HIIbHICTh
BUMipIOBaJIM 3a TOBXUHU XBWiIi A = 340 HM, sika OyJ1a rmpo-
MOPIIITHOI KOHILIEHTpAallil KOMITOHEHTIB KoMruieMeHTy C3
i C4 y 3pasky (Stat-Fax-1900, CILIA; nabopu Dialab, AB-
CTpis).

Busnavanu C-peaktuBHuii 6inok (CPB) metomom
JIATEKCHOI arjIloTUHAaIlii, 1110 3aCHOBAHUU Ha BUSBJIEHHI
B CHpOBATIIi KpOBi JitoguHu Oisika roctpoi ¢pasu — CPB,
SIKMI BCTYNA€E B peaKllilo arJIloTUHAIlIl 3 aHTUTIJIaMU TIPO-
™1 CPB, mo agcopboBaHi Ha HEMTpadbHNUX YaCTUHKAX
JIaTeKCYy.

Busnauenns Bmicty nmrokiiB (I®@H-y, 1JI-6, IJI-18,
1J1-17) y cupoBariii KpoBi TPOBOIMIIN 3a IOTIOMOTO TECT-
cuctemu (RayBiotech, CILIA) TBepmodasHoro imyHodbep-
MEHTHOTO aHaJli3y 3 BUKOPUCTAaHHSIM MOHOKJIOHAJbHUX
aHTUTI, aACOPOOBAHMX Ha IMOJiCTUPOJOBUX IUIAHIIIETAX.
YTBOpeHUiIT KOMILJIEKC «@HTUTeH — aHTUTIiJI0» BUSIBJISIN
3a IOMIOMOI0I0 KOH 'Ioraty, IepoKcuaa3a ssKOro Karajaizye
PO3ILIETUIeHHS CyOCTpaTy (MepeKkrcy BOIHIO), BUKIUKAIOUU
3MiHy 3a0apBiieHHs iHaAuKaTopa. BuMipoBaHHSI ONTUYHOT
IIJIBHOCTI IMPOBOIMIIM 3a HoBXuHU xBuJii 450 aMm (StatFax
3200, CLLA).

st oliHKY parouTapHOi aKTUBHOCTI HEUTPODisiB
KPOBi 3aCTOCOBYBAJIM JIOMiHECIIEHTHY MiKPOCKOITiIO 3 BU-
KOpHUCTaHHAM (DJ1yopoXpoMy aKpUIMHOBOTO MoMapaHye-
BOTO Ta MeKapChbKUX OPIKIKIB S. cerevisiae IK aHTUTEHY
(mikpockorn Olympus BX53).

Buznauenns aktuBHux hopm kucHio (ROS) y Heiitpo-
dinax npoBoIUIM METOIOM KOH(POKAIBHOI MiKPOCKOTTIi SIK
pesyastar NADPH-okcumazHoi peakiiii y MiTOXOHAPisIX
arouuTiB (JlazepHUl cKaHyOUNit KOHGMOKATBHUN MiKpO-
ckon Olympus FV10i-LIV, fnonis). BukopucroByBanu
Habip peakTusiB 111 Bu3HadeHHsI ROS (Cellular Reaction
Oxy, ab186028) Ta 6apsHrk DRAQS5 (Abcam, ab108410)
111 3a6apsieHHs saepHoi JIHK. Buznavyanu iHTeHCUBHICTD
dayopecuieHii (rfu/KiiTnHy); mporpaMHe 3a0e3MeYeHHS
CellSense Dimension Desktop (Olympus).

Bwmict dpakuiit DAMP BuzHauanu cnektpogorome-
TPUYHO BUMIPIOBAHHSIM 3a IOBXKUHM XBUJIi A = 238 HM (0u1i-
ronentuaHa Gpakiuis) Ta A = 260 HM (0JIrOHYKJIEOTUIHA
dpaxiis) (ciekrpodoromeTp Shimadzu, SmoHis).

Ouinky exkcnpecii kmactepiB CD Ha nimdouuTax
(CD3+CD4+CD25+, CD3+CD4+CD28+ ta CD3+HLA-
DR+) npoBonuiu METOI0M ITPOTOYHOI LIMTODIyOpUMETPii
(CytomicsFC500, BeckmanCoulter, CIIIA) 3 Bukopuc-
TaHHSM BiJITOBITHUX MOHOKJIOHAJIbHUX aHTUTIN Ta O0apB-
HukiB CD3-PC5, CD4-PE, CD25-FITC, CD28-FITC,
anti-HLA-DR-PE. [lns1 BugasieHHs1 epUTPOLIMTIB BUKOPUC-
ToByBaJu jdizytounii pozunH OptiLyse C (Beckman Coulter,
CILIA).

AHTUsAepHI aBToaHTUTIa (ANA) BU3HavaIu 3a A0-
MOMOTOI0 iMyHOMJTyOpeCIieHTHOI MiKpocKoTii. Bukopuc-

TOBYBAJIM CKeJIbLIS 3 0I0UMITOBUMU peakLiitHUMU 30HaMU,
MOBEPXHS SIKUX MOKPUTA CTAaHIAPTHUMU CyOCTpaTaMu:
HEp-2 (emiTenianbHi KIITMHU paKy TOpTaHi JIOOWHU) Ta
3pi3u reviHku rnpuMmaris (Habip peakTuBiB EUROIMMUN,
Himeuyunna). HasiBHicTh cieniiyHOCTI 10 aBTOAHTUTILI
OLIIHIOBAJIM 3a JIoroMorolo Mikpockora Olympus BX53 3i
30ibIIeHHsAM X 400.

Busnauenns nokasnukie eemocmasy. J1ns BUSHaUCHHS
BMICTY (hiOpMHOIeHY y IJ1a3Mi KPOBi BUKOPUCTOBYBAJIU Ipa-
BiMeTpuuHMii Mmeton. KinbKicTh (iOpuHY, 1110 YTBOPUBCS,
eKBiBaJIeHTHa BMicTy (hiOpMHOTEHY B T1a3Mi.

BuznauenHst antutpomM0Oiny 111 Ta akTMBHOCTI I1a3Mi-
HOT€HY MTPOBOIWIN (DOTOMETPUIHUM METOIOM 3 XPOMOTEH -
HUM cybcTpatoM. PeecTpyBanu 3MiHy ONTUYHOI IIITBHOCTI
(TIorIMHAaHHS ) 32 JOBXMWHU XBUJIi A = 405 HM (OioxXiMiyHMIA
anaumizaTop Stat Fax 1904 PLUS, CIIIA). Pe3yabsratu aHa-
JIi3y BUpaXajiu Y BiICOTKaX HOPMHU.

Merton BU3HaUYE€HHS BMICTY pO3UMHHUX (hiOpUH-MOHO-
MipHux KomiuiekciB (PO@MK) y mia3mi KpoBi rmossirae B 1o-
sIBi B 1a3Mi, 1110 Mictuth POMK, 3epeH (mmapakoaryJisiHTa)
(ibpuHy micasa qomaBaHHS 10 Hei po34nHYy (heHAaHTPOJTiHY.
Binznauanm yac mosiBu ¢iOprHy B ceKyHAax i 3a TaOIMIIeI0
BU3Hava/n KiibKicth POMK y nocimkyBaHiii ria3mi.

Jlnst BU3HaYeHHST KOHLIeHTpallii D-nuMmepiB y mia3mi
KpOBi BUKOPUCTOBYBAJIM CEHIIBiUu-BapiaHT TBepa0(ha3HOTO
onHocTaniiHoro IPA, 3acHOBaHMIT Ha 100 B3a€MO/Iii 3 MO-
HOKJIOHAJIbHUMM aHTUTILJIAMU OO0 CITeIn(MIYHUX CITOIIB y
D-nomenax moutekyn ¢iopuny. Konuenrpauito D-gumepis
y IJ1a3Mi KpPOBi BU3HAYaJIM Ha iMyHO(EpMEHTHOMY aHalli-
3aTopi Stat Fax 3200 (CILLIA) 3a moBxuHu xBuiti A = 450 HM.

AOCOIOTHY KiJIbKiCTh TPOMOOLIMTIB BU3Hauyaiu 3a Mo-
Hio micns dikcallii Ha TpenMeTHOMY CKJIi (CBiTJI0Ba MiKpO-
CKOTIisl). ¥ Ma3Ky KpoBi ITii MiKpOCKOMNOM 3 iMepciiiHOI0
CHCTEMOIO OmHOYacHO TigpaxoByBaau 1000 epuTpoLMTIB i
TPOMOOIIMTIB, 1110 3HAXOASITHCS Cepell HUX. 3a BMICTOM epU-
TPOLIUTIB B 1 JT KpOBi 00UMCIIIOBAIN A0COIIOTHY KiJIbKiCTh
TPOMOOIIUTIB.

PesyAbTaTin

Crnocrepirany 30iJIbIIEHHSI YaCTOTU HEBiAKJIAAHOI
XipypTiuHOI cepleBO-CYAMHHOI ITaTOJIOTii, sIKa Majla KO-
MopOinHuii mepedir 3 cumnTomokomriekcom IMKC, mnio
CYIIPOBOIXKYBaBCsl y 0araTboX IMalli€HTIB 3MiHOIO iIMyHHHUX
KackKaJiB i po3BUTKOM Koaryjomnariii. 3 moyaTky naHje-
Mil Ha TIepIIoOMy eTalli y Malli€HTiB, sKi Oy/JIu mOCTaBIeHi
B KJIiHiKY iHCTUTYTY 3 KOMOpOinHuM mepedirom [MKC Ta
CeplIeBO-CYIMHHOI MaTOJIOTii, BUSBUIU 3MiHY T'YMOpPaJIbHOL
Ta KJITUHHOI JJaHOK BPOKEHOTO iMYHITETY, SIKi € IIePIIOI0
JliHi€10 3axucTy Bin iHdexuiiiHux aHtTureHis PAMP.

MOKA3HUKK r'YMOPCOAbHOT ACHKU
BPOAXEHOrO iMYHITeTy

YMicT GiKiB CCTEeMU KOMITJIEMEHTY, sIKi 3a0e31e4yoTh
6ap’epHy (YHKIIiI0 OpraHi3My BpOKEHOTO iMyHITETY, Y
MepIIoMy Iepioi maHaeMii OyB ITiABUILIEHUM B O0CTEXKESHUX
nauieHTiB: piBeHb C3-KOMIIOHEHTa KOMILJIEMEHTY — B 2
pa3u ta C4-koMmnoHeHTa — B 1,5 paza (puc. 1).

V nepuromy nepioni Takox BUABUIN 20-pa3oBe ITia-
BuieHHs1 C-peakTuBHOTO Oika — 63,3 &+ 10,4 mr/n ipu
pedepenTHx 3HaueHHsIX 3,0 + 2,0 mr/n. CepeaHiii piBeHb
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I®H-y 6yB 3HauHO 3HIXeHUM 10 1,1 + 0,7 iir/mit ipu pe-
depeHTHUX 3HaYeHHsX 9,4 = 0,1 nr/ma. Y mpomy nepioxi
IOCIIIXKeHb BUSIBIM 0araTropa3oBe IiABUILEHHS IIpo3a-
MaabHUX HUTOKIHIB 1JI-6, 1JI-17 ta 1JI-18 — Ginble HiX B
10 pasiB (puc. 2). MakcumanbHe niaBuineHHs 1J1-17 Bu-
SIBWIM Y TIALIIEHTIB 3 JIETAJIbHUM KiHIIEM.

3HavHe 30i1bILIEHHSI TYMOpalbHUX (haKTOPiB BPOIKEHO-
ro iMYHITeTy € IIeBHUM IIPEAUKTOPOM IIOPYIIeHHS (haKTOPiB
reMocTasy 3 HaCTYITHUM PU3MKOM PO3BUTKY TPOMOOTEH-
HOCTI.

3MiHO GAKTOPIB reMOCTA3Y i PU3UK
TPOMOGOreHHOCTi Y NALEHTIB
3 KOMOPGIAHMMUN CTAHOMM

I1po HasgBHICTH TPOMOOTUYHMX YCKIIAAHEHb, iIHAYKOBA-
Hux Bipycom SARS-CoV-2, cBiguath YMCICHHI TOCTiIKEeH-
HsI, ajie 10 KiHIISI He BimoMi 3aKOHOMipHOCTI iX yTBOPEHHSI
Ha piBHIi KJIITUMHHOI B3aeMoii [9].

TpuBani o0cTexXeHHs MalliEHTIB 3 KOMOPOiTHUMU CTa-
HaMU CBiTUMJIM TIPO Pi3Hi MMOETHAHHS MOPYIIEHb TTOKAa3-
HUKIiB remocTasy [8]. ¥ Bcix maimieHTiB 3 KOMOPOiTHUM
nepebirom [1KC Tta cepreBo-cyanHHOI MaTOJIOTril BUSIBU-
Ju TpomboruToneHio — (204,9 + 12,2) x 10°/1, Makcu-
MaJibHe 3HUXKEHHsI PiBHS TPOMOOIIUTIB CHOCTEPITain y
rmoMepiux mnamieHTtiB — (164,7 £ 11,9) x 10°/n1. Konmen-
Tpauis ¢iOpuHy Oyia ninBuuIeHa B cepeaHboMy 10 19,78 +
+ 2,01 Mr mopiBHSIHO 3 pedepeHTHOIo rpymnoio — 13,5 =
+ 3,0 mr, KOHLEHTpallisl hiOpUHOreHy Majia He3HauYHe i~

[ C3-komnoHeHT komnnemexTy

[l C4-KOMMOHEHT KoMNNEMeHTY

rin

——

R

PedbepeHTHi 3HaueHHs

[MavjeHTn 3 cepLeBo-CyaNHHOK0
Xipypri4HoI0 natonorieto Ha Tni

PucyHok 1. Bmict C3- Ta C4-KOMMNOHEHTIB KOMI/IeMeH-
Ty y nayieHTiB 3 KoMop6igHuM rnepebirom NMKC
Ta cepLueBoO-CyANHHOI narosnorii

BMILIEHHS i cTaHoBuna 4,41 + 0,36 r/n nipu pedpepeHTHUX
3HayeHHsax 3,00 = 0,67 r/n. IIpoTusropTaibHa JaHKa re-
MOCTa3y Oysa TeX IMOPYIIEHOIO, PO 110 CBIAYMIO 3HAYHE
3HMXXEHHST KOHILIEHTpallil HaTUBHOTO (hi3i0J0TiYHOTO aH-
TUKOAryjassHTa — aHtutpoM6iny I11 1o 79,8 £ 3,8 % npu
pedepenTHUX 3HaUYeHHS:X 95,0 + 11,0 %. [1po nuchyHKIitO
(GiOPUHOMITUYHOI CUCTEMU CYAUIN 3a 3HUKEHOIO KOHIIEH -
Tpawui€o miasMiHoreny — 88,6 £ 7,3 % npu pedepeHTHUX
3HaueHHsaxX 112,5 £ 18,3 %. BusBwiu BaromMe IigBUILIEHHS
MPOAYKTIB Aerpaaallii (paKTOpiB 3ropTaHHs: KOHLIEHTpALlist
POMK 6yna ninBuiena a0 7,24 + 1,26 mr/100 M mopis-
HSIHO 3 pedepeHTHUM 3HaueHHsM 3,38 + 0,02 mr/100 mn
(tab6u. 1). CupoBatkoBuii BMicT D-mumepiB y cepeqHbOMY
OyB MiABUILIEHWI OinbIlie HiX B 2,5 pa3sa i craHoBuB 362,7 +

Tabnmys 1. lMoka3HUKN 3ropTasibHOI, MPOTU3ropTasbHOI Ta hi6PUHONITUYHOI cCUCTEM y nayieHTiB
3 HeBigKagHo cepuyeBO-CyANHHOIO XipypridHoto nartosorieto Ha Tni [NTKC

Nokaswmurewocrasy | Pediepenmia | Bona noxssais y nauienris  kotopiav

KinbkicTb TpoM6oLuMTIB, x 10%n 250,0 = 75,0 2049 + 12,2
®dibpurHOreH, r/n 3,00 = 0,67 4,41 + 0,36"
®Di6puH, Mr 13,5 3,0 19,84 + 1,64*
P®MK, mr/100 mn 3,38 + 0,02 7,24 +1,26*
AHTUTPOMGIH I, Y% 95,0+ 11,0 79,8 = 3,8*

MnasmiHoreH, % 112,5+ 18,3 88,6 +7,3"

D-gumep, Hr/mn 142,5 + 95,0 362,7 + 93,9

lNpumitka: * — BiporigHicTb BigMiHHOCTEN Big peghepeHTHOI rpynu npu p < 0,05.
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1200 -
400 80 -
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E E E
200 - 1 = 40 -
400 { —= [ ]
100 - J: T 20 - 4
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PucyHok 2. KoHuyeHTpauis npo3ananbHUX UATOKIHIB y cupoBaTui KpoBi y nayieHTiB 3 KOMOp6igHUMU cTaHamu,
ki ogyxanu (A), Ta npu netanbHNUX Bunagkax (B); * — P < 0,05 nopiBHSAHO 3 pe¢hepeHTHUMUN 3HaAYEHHAMU
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+ 93,9 Hr/mn nipu pedepeHTHUX 3HauyeHHsX 142,5 *+
+ 95,0 Hr/mi (Ta6a. 1).

Ha 1711 3MiHM ITOKa3HUKIB reMocTa3y — 3ropTajJbHOI
Ta MPOTU3TOPTAIBHOI JIAHOK, (DiIOPUHOITUYHOT CUCTEMU
i TPOMOOLIMTAPHOI JJaHKU, siKa OyJia 3HUXKEHA 3a paXyHOK
CTIOXMBAHHSI €HIOTENEM [S5], B 00CTeXXEHUX IMAlli€EHTIB 3
iMyHO3anaJbHUMU PeaKilisIMU BUSBISLIA €HAOTEIT Pi3HOro
CTYTIEHSI BUPaXKeHOCTI.

MOKA3HUKN KAITUHHOT ACHKU
BPOAXXEHOro iMyHIiTeTy Y NALi€HTIB
3 KOMOPGIAHMMM CTAHOMM

VY naitieHTiB 3 KOMOPOITHUMU CTAaHAMU BUSIBUJIN 3MiHY
(yHKIIIOHAIbHOT aKTUBHOCTI e(eKTOPHUX KIIITUH — (haro-
LUTYIOYNUX HEUTPOiNIiB y KUCHEHE3aIeXHOMY (DarouTo-
3i. 1o xapakTepHO, B 0OCTEXXEHUX MPOLECU XeMOTaKCH-
Cy, aAresii Ta MOTJMHAILHOI 3IaTHOCTI HEUTPOhiIiB OyaIu
aKTUMBOBaHI, i BimoOpaxanocs 11e Y BUCOKUX 3HAYEHHSIX
daromurapHoro inaekcy (PI) Ta daromurapHoro yucia
(®Y) (puc. 3). A npoLIECUHT aHTUIE€HiB, HABIaKu, OyB
BipOTiIHO HU3BKUM, MPO IO CBITYMThH 3HMKEHHS iHIEK-
cy nieperpaieHnst (IT1) anturenis Ha 15 % mopiBHSIHO 3
pedepeHTHUMU 3HAaUYCHHSIMU B KMCHEHe3aexKHOMY (a-
rouurosi (Tabu. 2).

3a nonomoroto 6apBHUKa AO BUSIBUJIM HU3bKHWIA PiBEHb
BUCOKOMOJIEKYIsIpHOI AeHatypaiii JIHK k1iTuH aHTUreHiB
i yac ix mpolecuHry y ¢arouutyroumnx Heitrpodinax. u-
HaMiKa 3eJIEHOTO CBiTiHHSI HATUBHOTO aHTUTEHY Ha YepBOHE
gepe3 1,5 TOMWHY TIPOLIECHHTY CBiTYMJIa MPO HETOCTATHIO
KiJTbKiCTh MepeTPaBICHUX KJIITUH aHTUTEHIB 3 IeHAaTypoBa-
Hoto JIHK (puc. 4).

ITpu HeCTPOMOXHOCTI KMCHEHE3aJIeXKHOTO (haronuTosy
y Mali€HTiB 3 KOMOPOiTHUMY CTaHAMU BigOyBajacs 3HauHa
aKTUBALIisI KUCHe3anexXHoro darounuTo3y go 10 314,7 om.

npu pedepeHTHUX 3HaYeHHsIX — 3917,39 on. yepe3 yTBO-
peHHs1 akTUBHUX ¢opM KrcHI0O ROS MiToxoHapiaibHOTO
MOXOMXKEeHHS (puc. 5).

MaxkcumanbHe 360inpmenHs ROS cnoctepiranm y
Mali€HTIB 3 TSKKUM MepediroM 3axBOpIOBaHHS i B Jie-
TaJIbHUX BUTAIKaX MPU aHEBPU3MaxX aOpTU i TpOMOO-
eMO0o0TisX.

V 1ii1 KOTOpTi Malli€HTIB TaKOX BUSIBUIN ITOCUICHHSI
crietivHMX KOMIIEHCATOPHUX peakiliii Y BUTJISAII aKTH-
Baii murorokcnuHoi pynkiii CD3—CD16+CD56+ NK-
KJIITHH. Y BUMaaKax JIETAIbHOCTI el MOKa3HUK OyB BUIIIUM
B 2 pa3u, HiXX Y TUX TALI€HTIB, Ki omyxkaau. ¥ Hopmi B NK-
krituHax CD3—CD16+CD56+ BinOyBaeTbcs akKTUBAIlisT
reHiB iHTep(depoHy y BiAMOBiab Ha BipycHY iH(eKIIito. Ale
y Bcix obcTexkeHnx nanieHTiB [OH-y 6yB y Mexkax HU3bKUX
3Ha4YeHb a00 nosHicTIo BiAcyTHiN. [TinBumennsa NK-knitnn
CD3—-CD16+CD56+ gacTo 0ysio acoiiiifoBaHe 3 PO3BH-
TKOM aHEBPU3MM CYJIMH i MiOKapIUTiB.

LUutotokcunuHi ppakuii DAMP y naujieHTis
3 KoMmop6GiaHMM nepebirom MNKC
TA cepLeBO-CYAUHHOT NATOAOTIT

AKTHBalil0 iIMyHHUX KacKajdiB 3iliICHIOIOThH SIK Ma-
ToreHacoliiioBaHi matepuu PAMP, Tak i TMTOTOKCHUYHI
Mousiekyau DAMP, siki yTBOpIOIOTbCS B pe3yjbTati mo-
KoaXeHHs TKaHuH [10]. ¥ nepiiomy nepioai nanaemii
COVID-19 B 06cTeXeHUX MAlliEHTIB BUSIBUJIN 3HaUYHE
MiABMILEHHS OJIroNenNTUAHOI i MeNnTUIHOI Ppakiii
DAMP. Y npyromy nepioni nocuimxkess B 2022—2023 pp.
emnigeMii y BCiX 00CTeXXeHUX Malli€eHTiB crocTepiraiu
CTiMKy TeHIOEHIIil0 10 3HAYHOTrO MiABMIINEHHS LIUTO-
TOKCUYHOI oJIiTOHyKJeoTUAHOI (ppakuii no 0,417 *+
+ 0,072 on. E mopiBHSIHO 3 pe(pepeHTHUMU 3HAYCHHSI -
mu — 0,250 £ 0,005 ox. E (tabm. 3).

Tabnuys 2. lNoka3HUKU BPO[XEHOI 0 iMYHITETY y nauieHTiB 3 KOMOPOGIAHUMU cTaHaMu

MauieHTn 3 cepLeBO-CYyAUHHOIO
Moka3Huk PechepeHTHa BenuumHa Xipypri4Hoto nnal'(rgnorielo Ha Thi
DI, % 76,1 £ 2,1 82,727
oY 3,1+£0,1 45+0,3
AD, % 93,3+1,8 79,1 +5,0
N, % 85,4 + 2,1 70,6 + 3,8
NK-kniTnHu, abe. 0,184 = 0,026 0,363 + 0,061
% 18,112 23,7+25

Mpumitka: * — BiporigHicTb BigMiHHOCTEV Bif peghepeHTHOI rpynu npu p < 0,05.

Ta6bnuys 3. Bmict uurotokcnydHnx ¢hpakuivi DAMP y nauieHTiB 3 komop6igHum nepebirom MNKC

Ta cepLeBoO-CYAUHHOI naTonorii

DAMP npwm pi3Hux
[OBXWUHaX XBUi,

PedhepeHTHi
3Ha4eHHs, oa. E

Mepwni nepioga,
2020-2021 pp., 3Ha4eHHSA

Apyrui nepioga,
2022-2023 pp., 3Ha4YeHHs

HM NMOKa3HUKIB y NMaLicHTiB NMOKa3HUKIB y NMawicHTiB
A =238 0,620 + 0,006 0,564 + 0,021 0,709 + 0,036*
L =254 0,240 + 0,012 0,323 + 0,018* 0,413 +0,014*
A =260 0,250 + 0,005 0,312 + 0,020* 0,417 £ 0,072*

Mpumitka: * — BiporigHicTb BigMiHHOCTEV Big peghepeHTHOI rpynu npu p < 0,05.
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PucyHok 3. ®aroyntyrodi HeUTpohinu 3 BUCOKUM PucyHok 4. Hevitpogbinn 3 HegocTaTHbOO
piBHeM nornuHaabHOI aKTUBHOCTI aHTUreHy (®4), nepetpassoroyoro Bnactusictio (IMN). JeHaTtypoBaHa
3 HatuBHoro [JHK, 3abapBneHoro B 3e51eHni Konip. AHK aHTureHis Tinbku 4acTtKoBo 3abapBrieHa
dnyopecuyeHTHa mikpockonis (6apBHuk AO). B YepBOHUI Konlip. dnyopecyeHTHa MiKpocKonisi
Macwra6Ha ninivika 10 Mkm (6apBHunk AO). MaclutabHa niHivika 10 MKM

PucyHok 5. IHBQyKuis YyTBOpPEHHs1 aKTUBHUX ¢hopMm

kucHio (ROS) B HeWiTpoghinax y KuUCHe3anexHomy

¢haroynTosi y nayieHTIB 3 KOMOpP6IGHUMMU CTaHa-

mu: A — HopmanbHui piseHb ROS; b — HaamipHe

yTBOopeHHss ROS Ha mem6paHax uuTonnasMmaTtuiHux

CTPYKTYp HeuTpoghinie yHacnigok aktusauii HAQ®H-

okcupgasHux peakuiv. CUHIVi Konip — 3abapBneHi sagpa PucyHok 6. AT go rictugun-tPHK-cuHTeTasu.

HeUTpohinis; Kpanku 4epBOHOro KOJIbOpPy — aKTUB- UnronnasmatudHni MiniKkorpaHynspHUA TUM CBITIHHS

Hi hopmmn kucHio ROS (KoHgpokanbHa Mikpockonisi, (HPI®, kniTnHHa nixis HEp-2)
36inbLeHHs x 1000)

PucyHok 8. AT o BiMEHTUHY Ta UUTOKepaTUHy.
PucyHok 7. AT go F-aktuHy. Hutkornopgi6Ha ron4arta Luronna3smatnyHui TUM CBITIHHS 3 ¢hi6punspHuMmn
¢hnyopecuenyis (HPI®, knitnHHa nivis VSV47) inameHnTtamm (HPI®, knitnHHa nivis HEp-2)
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PucyHok 9. AT fo Mikpocom nediHku.
PiBHOMIipHe ¢pniyopecuyeHTHe 3a6apBrieHHS
yuronnasamu renatoymtis (HPI®, cybcTpar —
neyiHka Lyypa)

[ligBuieHHS TiNBKY oJirornentuaHol ¢ppakuii DAMP
He 0yJ10 acoliifoBaHe 3 TSDKKUM IepediroM KoMopOigHOro
CTaHy i JleTaJbHiCTIO. MaKCUMaIbHO BUPaXXeHUI CTYMiHb
TSDKKOCTI TIATOJIOTIYHOTO MPOLIECY i BeJIMKa 4YacToTa JieTajlb-
HUX BUMNAAKIB Oy/JIM y MALiEHTIB 3i 3HAYHUM 30ibIIEHHSIM
BMICTy B CUpOBATIIi KPOBi OJIiITOHYKJIEOTUIHOI IIMTOTOKCUY-
Hoi ¢pakiii DAMP. ¥V neskux Bumagkax onTAYHA IIiTb-
HICTh LILOTO MOKa3HuKa moxomauia 1o 0,600 ox. E.

TakvM YMHOM, BUSIBUJIM B3a€EMO3B’SI30K MiX HaKOIM-
YeHHSIM Y CUPOBaTIi KpoBi pizHuxX ¢pakiiiit DAMP Tta cTy-
MeHeM BUPaXKeHOCTi CUMIITOMIB i PU3BMKOM JIETaIbHOCTI Y
MAaLi€HTIB 3 TPOJOHIOBAHUM cuMIITOMOKoMIuiekcoM [TKC
Ha TJIi ceplLieBO-CYOINHHOI ITaTOJIOTII.

CTOH OAQMNTUBHOIO KAITUHHOTO iMYHITETY
y nauieHtiB 3 KoMop6iaAHMM nepe6irom NMKC
TA CepLueBO-CYAMHHOT NATOAOTrIT

Ha npyromy etani nanaemii B 2022—2023 pp. y Bcix 00-
CTeXXEHUX MalliEHTIB BUSIBUJIM MOPYILIEHHS CITiBBiTHOILIEHHS
cyonormysswiit T- i B-mimdouuTis. ¥ GiabLIOCTI Malli€HTIB
BiJl3HaYaJIM 3HWKEHHSI eKcrpecii Mmapkepa 3araibHux CD3+
T-nimdbouurtiB Ha 57 %. Kinbkocts CD4+ T-xenrepiB Oyia
miguiieHa Ha 30 % y 12 % nauieHTiB. A y peltu oocre-
JKEHMX TALIEHTIB el MOKAa3HUK OyB 3HMKeHUT Ha 45 %.
V maiiieHTiB 3 BUCOKMM CTyIIEHEM TSIKKOCTI TIepediry cra-
HY NpY aHEBPU3Mi aOPTHU BUSIBUJIM 3HUKEHHSI eKCrpecii
CD4+ T-xenmepHux kmitiH Ha 40 %. Cepell KOTOPTH THX
TMALi€HTIB, 10 OAYKaJIH, TITbKK 5 % Maiu BiporiaHe MiaBu-
meHHs Ha 10 % kinbkocti CD8+ T-niMdornmTiB-Kinepis. A
y pelTy nauieHTiB Kibkicth CD8+ T-nimdouunTiB-Kinepin
Oysia 3HUXKeHa Ha 58 %. Y moMepiivx MalieHTiB BUSBUIN
BiporinHe MakcuMasibHe 3HUXeHHss CD4+ T-xennepHoi
cyononysiii Ta mpurHiueHHss CD8+ T-kinepis. AHTu-
Tizonponykytodi B-nimpouutn CD22+ Oyau B cepen-
HbOMY MmigBuIIeHi Ha 10 % y TUX TAlliE€HTIB, ¥ SIKUX OyJsa
JIOCTaTHBO minBuineHa (Ha 18 %) excmpecist pelenTopis
NK-xmitun CD16+. ¥ momMepiaux Mali€HTiB BUSBUIN
BiporigHe 30iJbIlIeHHsI eKCIpecii peryasTopHux JiMdo-
uutie CD3+CD4+CD25+ B 2 pa3u. Lls koropra natii-

PucyHok 10. AT g0 MiKpoCcOM HUPOK.
MinkorparynsipHe ¢priyopecLeHTHe CBITIHHA
npokcumMmasnbHUX KaHanbyiB HUPOK (HPI®, cy6cTpat —
HUpKa wypa)

PucyHok 11. AT go gpepMeHTaTUBHUX KOMIJIEKCIB
MITOXOHAPIN. LinTonnaamaTuyHnii MiToxoHapianbHWA
!N CBITiHHS (HPI®, kniTnHHa nixis HEp-2)

€HTIB Maja HaliBMIIY KOHIEHTPALil0 OJirOHYKJIEOTHU -
Hoi ¢pakuii DAMP. I1ligBuleHHST X IBOX MOKA3HUKIB:
CD3+CD4+CD25+ — mapkepa paHHbOI aKTUBallii Ta
LIMTOTOKCHUYHOI ¢ppakiiii DAMP MoxkHa BUKOPUCTOBYBaTU
SIK MapKep pU3MKY JIETAJIbHOCTI. Y iHIIIOI KOTOpTH Talli-
€HTIB 3 KOMOPOiTHUM TepediroM 3aXBOPIOBAHHST BUSIBUIN
nigBuieHHs ekcmpecii peuentopisB CD3+HLA-DR+ —
MapKepa Mi3HbO1 aKTUBallii, a y MOMepJInX Malli€HTIB el
MMOKa3HUK OyB HrkuuM Ha 40 % 3a pedepeHTHI 3HaYEeHHSI.
Taxkum YHOM, TiABUIIEHHS MOKA3HMKA TTi3HbOI aKTUBALIil
MOXHa BBaXXaTW MapKepoM CHPUSITIMBOTO Pe3yJbraTy 3a-
XBOPIOBaHHS.

HakonnyeHHs KJIITUHHOTO 1e0pUCY LUTOTOKCUYHUX
cupoBatkoBux ¢paxkuiii DAMP, aktuBaiis rymopaib-
HUX (aKTOPiB BPOIKEHOTO iMYHITETY, He3aBEpIICHICTh
daronuTosy, AMCHYHKIIIS MITOXOHIPilA, TeCTPYKIIisI KJTi-
TUHHUX MeMOpaH CIIpUSIM YTBOPEHHIO aBTOAHTHUTLI 10
BJIaCHUX TKaHWH OpraHi3My, 30KpeMa 10 CTPYKTYp KJIi-
TUHHUX s1Iep.
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AVHAMIKQO YTBOPEHHS peneptyapy
CBTOQHTUTIA AO CTPYKTYP KAITUHHOTIO
aapa— ANA

BusiBunu mmpokuii CrieKTp i BUCOKY 4acTOTy 3yCTpi-
yanbHOCTi aBTOaHTUTLT (AAT — ANA) 10 pi3HuUX cre-
1MbIYHUX KOMIIOHEHTIB KJIITUHHOTO s1/ipa Yy MAalli€eHTiB
3 koMopOigHuM tiepedirom INKC ta ceplieBo-cyanHHOI
natoJiorii. KiabkicTh BusBieHux creundiuHocteir ANA
MOCTYMOBO 30ibIIMIACH TTPU OOCTEXXEHi B Pi3Hi Mepioau:
y 2020—2021 pp. Oysno BusBieHo 8 creuudiyHOCTei, a B
2022—2023 pp. perepTyap LIOTO KJIaCy aHTUTIJI 301TbIITNB-
cs 1o 19 cneundivHocreit. Crioyatky B nepuiomMy nepiofi
ooctexeHHs BusiBsid AT no rictuawi-tPHK-cunTeTazn
Ta 10 Oinka F-aktuny y 20 % maiieHTiB. A y MOTAIBIIOMY
B apyromy nepioni dopmysanss [1KC gacToTa 3ycTpivanb-
HOCTi aHTUTIN A0 Tictuania-TPHK-cuHTeTa3n y nauieHTiB
36inbimIacs 10 37,5 % (puc. 6). Y apyromy repiofi perep-
Tyap aHTUTIJI TOTIOBHUBCS i BUSIBJISLIMCH aHTUTIJIA 10 iHIIMX
amiHoauun-TPHK-cunreras: tpeonin-TPHK-cunreTasu
i ananin-TPHK-cunTeTasu, siki 3ycTpivajnce 3 4acTOTOIO
10 %. HasiBHicTb 115010 THITY AAT CBiTUUTH PO PO3BUTOK
aHTUCUHTeTa3HOTO cuHApomy. Ciiji 3a3HaUNTH, 1110 1IeH BUL
AHTUTLI HE 3yCTpivyaBcs y Nalli€EHTIB 3 JIETAIbHUM KiHIIEM. Y
el epion y 24 % nattieHTiB BUstBIIM ANA 10 aHTUTEHHUX
emitoriB anaparty [0Jb1Xi, 1110 MepelKoIKaAE KIITHHHOMY
BE3UKY/ISIPHOMY TpaHCIOPTY. Y 5 % mali€eHTiB BUSBUIN
ANA 1o ¢epMeHTy iHO3MHMOHOpOChaTIeTigporeHa3n-2,
SIKi TpU3BOIATH A0 nopyiieHHs cuHTedy JJHK i PHK ms-
XOM 3MiHU CUHTE3Y J1€30KCUPUOOHYKIIEOTH/IIB 32 PAXyYHOK
ryaHiny. ¥ 23 % o6cTekeHux 3ycrpivanuch ANA 10 ocTa-
TOYHUX Tijieub DeMiHra (AaHTUTeHIB MiXKKJTITUHHOTO MiCT-
Ka), IKi 6epyTb y4acTh B IIUTOKIHE3i XpOMOCOM Y MITO31, i iX
HasIBHICTb MOXe MPU3BOJUTH 10 OJIOKYBaHHS 3aBEpPLICHHS
MITO3y i MepelIKoIKaT! IpoaidpepaTUBHUM mponecam. Ta-
KO BUSIBUJIU IMiIBUILIEHHS YaCTOTHU 3ycTpidaabHOCTI ANA
IIo OiNKiB, SIKi € KOMITOHEHTAMHU LIMTOCKENETA i KIIITUHHOT
MeMb6paHu: y 8,9 % obctexkenux — no F-aktuny (puc. 7) i
Mio3uHy; y 16,7 % — 00 BIMEHTHHY, IUTOKEPATUHY, TPOIIO-
mio3uny (puc. 8);y 8,4 % — 1o anbba-akKTUHY i BIHKYIIHY;
y 20,8 % mauieHTiB OyJ10 BusiBIeHO ANA 10 HYKJIEOCOM i
neHatypoBaHoi JIHK. I1pu 11boMy y ITamieHTiB 3 IeTaIbHIM
KiHLIeM Y Liei epios yactora 3yctpiyaibHocTi ANA 10 ajb-
¢a-akTUHY i BiHKYIiHY OyJia BUIIOIO i cTaHOBMIIA 24,8 %.
Takox y 6araTboX IMOMepJIvX MaLi€HTIB i3 CEPIIEBO-CYINH-
HoIo maroJiorieto (23,6 %) Oyy10 BUSBICHO aHTHUTIIA O aH-
tureHiB sinepeus (PM/Scl-75, PM/Scl-100, Th/To, B23/
nucleophosmin, nucleolin, No55/SC65), 10 anbtha-akThHY,
BIiHKYJIIHY i (pepMEHTAaTUBHUX KOMILJICKCIiB MiTOXOHIPIii.
AHTUMITOXOHApiaJIbHI aBTOAHTUTIJIAa 1O MiKpOCOMaJbHO1
dpaxkuii MiToxoHApiit nevinku (puc. 9) i Hupok (puc. 10),
sIKi OyJIM BUSIBJICHI HAMU B OOCTEXXEHUX, OJIOKYIOTh (DYHK-
{10 IIUTOXPOMiB y MiTOXOHIpisIX — p450, OepyTh yyacTb y
MeTabo1i3Mi CTEPOITHUX TOPMOHIB. Y YaCTUHY TAlli€EHTIB
BUSIBWIN iHIII ANA 10 MiTOXOHApPiaIbHUX (hepMEHTATUB-
Hux komriiekciB PDC-E2/M2, BCOADC-E2, OGDC-E2
(puc. 11). CriekTp aBTOaHTUTIJI 10 MiTOXOHApiaaTbHUX (ep-
MEHTIB CIIpMSIE OeCTPYKIIii MiTOXOHAPi 3 BUXOAOM MIiTO-
xoHapianbHO1 JJHK y iuTo30b.

Takum yrHOM, MepeBaXkHe YTBOPEHHS LIMTOTOKCUY-
Hux ¢pakuiii DAMP B 06cTexXXeHUX IMallieHTIiB 3 KOMOp-

OiMHMMU CTaHAMM € HACIIIKOM KJIITUHHOTO KiTiHTY. AHAITi3
MPUCYTHOCTI OJIITOHYKJIEOTUIHOT IUTOTOKCUYHOT (hpaKiLii
DAMP cBiguuth, 1110 TSKKICTh CTaHY i PU3UK JETaIbHOCTL
y natieHTiB 3 komopoigHuM repedirom [TKC ta ceprieBo-
CYIMHHOI MMaTOJIOTii B3aEMOIIOB’sI3aHi 3 BUCOKUM YMiCTOM
1i€ei dpakiiii B cupoBariii KpoBsi. JleskumMu aBTopaMu Moka-
3aHO, 1110 Bipyc SARS-CoV-2 B3aeMojie 3 MiTOXOHApiaib-
HUM (hepMEeHTaTUBHUM KOMITJIEKCOM TIipyBaTAETiIporeHa3n
PDC-E2/M2, skuii 3a06e3meuye TpaHCIOPT €JIEKTPOHIB i
IO SIKOTO YTBOPIOIOTHCS ABTOAHTUTINIA, SIKi MU BUSIBUJIU Y
naiieHTiB 3 aHeBpu3Mamu. Lli mpoliecu, y cBoto yepry, CTu-
MyI010Th UK Kpebca i 6iocuHTe3 JiminiB, ki HeoOXiaHi
1711 300pKU BipyCHUX 000J10HOK. MiTOXOHIpii TpaHUYHO
COPUUHATIMBI 10 BipyCHOTO BIUIMBY. A MiTOXOHpiaJibHa
IUCGYHKIiS TPU3BOAUTD 0 MOPYIIEHHS Perysiii pak-
TOpPIB BPOIXKEHOTO iIMYHITeTY, a came poanizHaHHsd PAMP,
a TaKOXX MaTOJIOTIYHMX MOJIEKYJI, aCOLIiii0BaHUX 3 TTOIIKO-
mxeHHsiM — DAMPs, siki €, 3o0kpeMa, MeTaboJtiTaMu 3pyii-
HoBaHUX MiToxoHApiil. Helitpodinu pearyroTs Ha JHK
3pYMHOBAHMX MITOXOHIpIil K Ha iH(EKLiliHi aHTUTEHU,
AKTUBYIOTBCS TPOLIECH XEMOTAKCUCY, are3ii Ta MOTJIMHAH -
HsI. ABTOAHTUTINIA € TIOTY>KHUM (DAaKTOPOM KIIITUHHOI Oe-
crpykuii. Haitmumpiuuii criektp AT 6yB y naiieHTiB Ha Ti
JIBOPa30BOTrO ITiABUILEHHS BMIiCTy B CUPOBATIIi KPOBi IMTO-
TOKCUYHOI oJliroHyKjieoTuaHo1 (ppakiiii DAMP (matienrtu,
o Oyu oocrexeHi B 2022—2023 pp.).

O6roBopeHHs

Josrorpusana nepcucteniisa Bipycy SARS-CoV-2 Ta
LIETUICHHS CIpUsiu (OPMYBAHHIO Pi3HUX CUMIITOMIB
IMMOCTKOBIIHOTO CUHAPOMY i (i3i0JOTiYHUX YCKIaAHEHD,
SIKi TIepelyBajiv PO3BUTKY HEBiIKIaaHUX cTaHiB. Jloci-
mxeHHs N.A. Alwan TexX BKa3ylOTb Ha T€, 1110 iCHYIOTb
HACIAKN y BUTJISAAI HOBUX MPOOJIEM 3i 3MOPOB’SIM ITicIst
indikyBaHHs SARS-CoV-2, i I[1KC, o 3auinae 6arato
OpraHiB, PO3BUBAETHCS K Y IALIIEHTIB 3 MOIEPEIHBOIO
TsikKoto hopmoro COVID-19, Tak i B TUX, sIKi mepeHecan
XxBopoOy 6e3cumntomMHO [11]. Z. Al-Aly et al. mokazanu,
o y namieHTiB [TKC nposiBisieTbesl y BUTTISI MiIToCTpUX
i XpOHIYHUX YCKJIaIHEHb, BKJIIOYHO 3 TIEYiHKOBOIO i HUP-
KOBOIO HeIOCTaTHICTIO [12].

VY nepuiomy nepioai nanaemii (2020—2021 pp.) B 00-
CTEXXEHUX Ialli€EHTIB BUSBIISUIM 3HAYHI ITOPYIIECHHS Ty-
MOPaJIbHOT Ta KJIITUHHOI JJAHOK BPOJIKEHOTO iMYHITeTY.
A.V.W. Nunn et al. TexX CTBepKYIOTb, 1110 ()OpMyBaHHSI
MaTOJIOTIYHMX HACTIIIKIB BipyCHOTO BIUIMBY Y TAIliEHTIB i3
CepLEBO-CYJIMHHOIO MATOJIOTIEI TTOB’SI3aHO 3 aKTUBALIIEID
IMYHOJIOTIYHMX KAaCKadiB BPOIKEHOTO iMYyHITETY, iHTCHCHUB-
HUM pYWHYBaHHSIM KJIITUHHMX TTOMYJISIIiN, 1110 TTPU3BOAWIO
IO TIOHAJIBIIIOrO MOPYIIeHHs (GYHKIIi1 iMyHHOI cructemH [ 13].

BusBieHe 36inbIIeHHST KOHIIEHTpaIlii IIpo3altajJbHUX
intepneiikinis 1JI-6, IJI-17 i 1JI-18 i 3HauHe migBHUILEHHS
(dbparmenTiB komrementy C3 Ta C4 cBiguarh npo ix posib
B aKTHUBallii aHTUTIIO3aJIEKHOTO MOLIKOIKEHHST TKAHUH.
Taxki 3MiHM TyMOpaabHUX MOKA3HUKIB YaCTIllle CIIOCTEPi-
rajav y Mali€eHTiB Ha TJIi CeplieBOl HEAOCTAaTHOCTI Ta MpPU
posmapyBaHHi aHeBpu3Mu aoptu. JocmimkenHs L.Y. Chen
et al. TaKOX BKa3ylOTh Ha JJOBFOCTPOKOBE ITiIBUILIEHHST TIPO-
3amaJbHUX iHTEPJIEHKiHIB, a came piBHA 1JI-6 y marieHTiB
3 [1KC, sake BinOyBa€eTbcs 3a paxyHOK MeXaHi3MiB iHIYK-
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mii mudepennitoBanHs T-xenmepiB-17 i akTUBaLil CUHTE3Y
npo3anaiasHoro 1JI-17 [14].

JocnimkeHHs KJIITUHHOIL JIJAaHKM BPOJXKEHOTO IMYHITEeTY
B 11iif KOTOPTi MAlli€EHTIB CBIMYMIN PO HETOCTATHICTh MPO-
LIECUHTY aHTUTEHIB Y KUCHEHE3aJIeXKHOMY Ta KMCHE3aJIeX-
Homy ¢arouuTosi. [lepii cranii arouTosy, akTUBOBaHi
OiJIKaMU KOMILJIEMEHTY, BKJIIOYHO 3 XEMOTaKCUCOM, a[re3i-
€10 i TIOTJIMHAHHSIM aHTUTEHIB, CIIPUSIIN TiABUILEHHIO T10-
Ka3HMUKIB (paroliMTapHOro iHAEKCY i (haroluTapHOro yncia
KMCHEHEe3aJIe3KHOTO (DarolmTo3y B 00CTeXKEHUX Malli€HTIB.
AJie JeCTpYKTUBHUI MOTEHLiaJl TPOLIECUHTY aHTUTEHIB
HelTpodizaMu OyB HEAOCTATHIH, 1110 MPOSIBISIIOCH Y 3HU-
JKEHHI iHaeKCy 3aBepiieHocTi. KucHesanexHuii haroutos
MOTpeOYyE KOPCTKOTO KOHTPOJIIO PEKPYTYBaHHS (parouuTis
Y TKAaHUHU i B 00CTEXXEHMX ITAlLliEHTIB CYIIPOBOIKYBaBCS
iHTEHCUBHUM yTBOpeHHsIM ROS MiTOXOHApiaJIbHOTO MOX0-
JIKEHHSI, @ BOHU POOJISITh 3HAUHU I BHECOK Y MOIIKOIKEHHS
TKaHUH, 30KpeMa CeplieBO-CyIMHHOI CUCTEMU TIPU iMyHO-
3anajbHUX Ipolecax [15].

AKTuBalisa GyHKIIIT ITOKa3HMKA KJIITUHHOI JIAHKHU BPO-
mxeHoro imyHitety — NK-kimitun (CD3—CD16+CD56+)
BimOyBajach yepe3 IMPUCYTHICTh KITUH-TIepcucTopiB. Ha-
siBHiCTb PAMP y 1iux KJliTMHaX iHIyKy€ MOTYXHi LIUTO-
TOKCHUYHI (pakTOpu iMyHHOI BignoBini — NK-kiituHu, 1o
MPU3BOJUTD 0 TOIIKOIKEHHS TKAHUH nep@opruHamu i
3MiHU CTPYKTYPHO-(PYHKITIOHAJbHUX BJIaCTUBOCTEM KJIi-
TUH cepueBo-cyanHHoI cuctemMu. Ha mymky R. Biassoni
ta M.S. Malnati, NK-kiituau CD3—CD16+CD56+ He
TiTBKY 3HUINYIOTH 3apakeHi BipycOM KIIITUHU, Y HUX I
BinmOYyBa€eThCcs aKTHUBaLlisl TeHiB iHTepdepoHiB [16]. B Ha-
IIMX JOCTiIXEHHIX TaKOX Y Malli€HTiB 3 KOMOPOiIHUMU
craHamu (ikcyBau akTuBallito ekcripecii peuernropiB NK-
xiitua CD3—CD16+CD56+ B 1,5 pa3a, mpoTe cpoBaTKO-
Buii BMicT [OH-y 6yB HamMipHO HU3bKUM. MaKcUMaTbHUT
piBeHb NK-KJIiTUH i TOBHY BiICYTHIiCTh iHTEp(dEpOHY Ccro-
cTepirajau y Mali€HTiB 3 JeTaJIbHUM KiHueM. [HImi aBTO-
pPU TaKOX BKa3yIOTh Ha Te, 110 HU3bKWUii piBeHb IOH-y Ta
nigsuineHHss NK-KIiTUH € MapKepaMu pU3UKY TSIKKOIO
nepebiry nmoHr-kosiny [17]. Lo cTocyeTbest iHayKItii mii
NK-kJiThH, TO iX pelienTopu po3iizHaloTh BipycHy JHK,
MOCWJIIOIOTh MPOTEO0i3 iH(PiKOBaHUX IMYHHMX KJIITHH-
MEePCUCTOPIB i TAKOX aKTUBYIOTb JIi30COMaIbHI (hepMEHTU
(arouuTiB Ta iIHIYKYIOTh aBTO(darito, BHACIITOK 40ro op-
MYEThCS iIMyHO3amnaabHa peakilist 3a ydacTio ROS Ta 3HIKy-
€TbCS €(heKTUBHICTh MiTOXOHAPiaJIbHOI OioeHepreTuku [18].

VY BignaneHi cTpoku micias iHGIKyBaHHS BipycoMm
SARS-CoV-2 y nauieHTiB BUsiB/IeHi cnietddivHi KJIiHiuHi
nposiBu [1KC, moB’s13aHi 3 iHAYKIIi€10 MaTOTCHETUYHUX Me-
xaHi3MiB 3anasieHHs1 N K-kiaiTuHaMu, HaCTYITHOIO 3MiHOIO
iMyHHMX (paKTOPIB i MOPYIIEHHSIM TTOKa3HUKIiB TeMOCTa3y,
110 cripusie popMyBaHHIO EHIOTEIITY.

Koaryomnarii BusiBuin y 25 % 00CTeXXeHUX MaLli€HTIB 3
KOMOpPOiTHUMHU CTaHaMU, 1110 OYJIO MOB’43aHO 3i 3MiHAMM
neBHUX (HaKTOPiB reMocTa3y: MiABUIIEHHS KOHLIEHTpaLlil
Gi0puHy, ¢iOprHOTEHY, pO3YNMHHUX (PiOPMHMOHOMEPHUX
KOMIUIEKCiB, 3HAUHOTO MiABUILEeHHSI D-numMepiB Ta 3HU-
JKEHHSI aHTUKOATYJISIHTHOI aKTUBHOCTI 32 paXyHOK HaTUB-
HOro (i3i0JIOTIYHOTO aHTUKOATYJISTHTa — aHTUTPOMOIHY
111 Ha T/1i BUpaxkeHo1 TPOMOOLIMTOINEH 1. YCi 11i MopyIIeHHS
MPU3BOIWIN 0 BTpaTu (hi3ioNOTiYHUX BJACTUBOCTEN €H-

nmorenito. M. Aziz et al. Texx moBeaeHO, 110 iMyHO3aIajJbHa
peakitist mpu iH¢ikyBaHHi SARS-CoV-2 npusBoauTh 10
KOaryJIomnariii 3 03HaKaMi CHUCTEMHOTIO €HIOTeIiaIbHOTO
nowkomkeHHs y 40 % sumnaakis [19]. A S. Koga BBaxae,
110 €HOOTeMialbHi KIITUHU SIK PEryJIsITOpY TeMocTasy Oe-
PYTh aKTUBHY Y4acTb y TIpOLIECi 3amajeHHs, MPOAYKYIOTh
aKTUBATOP IJIa3MiHOTe€HY i BIUTMBaIOTh Ha (hiOPUHOJII3 uepe3
crumysuito cuntesy IJI-1 i IJI-6 Ta mosexyin aaresii [20].

AHaJIi3 OTpUMaHUX Pe3yJIbTaTiB 00CTEXXKEeHHS MalliEHTIB 3
KOMOpPOiTHUMY CTaHaMU 103BOJIMB BUSBUTH iHTETpaTbHUM
MaTOTeHETUYHUI MapKep, sIKWil XapaKTepu3y€e TSIXKKiCTh
nepeoiry i pu3uk JetaabHOCTi. LIluM MpOrHoCTUYHUM Map-
KEpPOM € BUCOKMII BMICT IMTOTOKCMYHUX (ppakiiit DAMP,
HAKOMUYEHHS SIKUX € PE3yJIbTaTOM MOIIKOIXKEHHS KIITUH.
B oOcTexxeHMX MamieHTiB MicIsI TIepIIoro Iepioay maHaeMil
(2020—2021 pp.) BUSIBWIM 3HAUHE MiIBUILIEHHS OJIiromnern-
TUAHOI i menTuaHoi ¢ppakuiii DAMP, mo cynpoBomkyBa-
JIOCh HEJIOCTATHICTIO BPOIXKEHOTO iMyHiTeTy [21].

VY npyromy nepioai nanaemii (2022—2023 pp.) B obcTe-
KEeHMX Talli€HTIB JOBrOTPUBAJIi iMyHOIIATOJIOTIUHI peakIlii
BPOIIKEHOTO iMYHITeTY i iHriOyBaHHS ITOKa3HUKIB aaarn-
TUBHOTO iMYHITeTy IIPU3BOIMIN O MiTOXOHIPiaJbHOI AUC-
(yHKIT i pyliHYBaHHSI TKAHWH, 110 MOB’SI3aHO SIK 3 MiIBU-
LIEHHM oJjiironentuaHoi ¢ppaxiuii DAMP, Tak i 3i 3HauHiM
30iIbILIEHHSIM caMe OJIiroHyKJIeoTHaHOI dpakiii. A.D. Garg
et al. mokazauu, 110 SIAEPHi CTPYKTYPHU i HYKJIETHOBI KMC-
JIOTU MITOXOH/IPili € OCHOBHUM JIKE€PEJIOM IMTOTOKCUYHOI
osliroHykiaeotuaHoil ppakiii DAMP [22].

K. Nakahira et al. BBaxaioTb, 1110 TOBIOCTPOKOBUI1
Mpoliec akTuBallii po3anajibHuX HUTOKiHIB Tipu [TKC
CHpUsi€ KIITUHHIN AeCTPYKIIii i HAKOIMMYEHHIO IIMTOTOK-
CUYHUX CUPOBATKOBUX KOMIOHEHTIB. TpurepHum ¢ax-
TopoMm 1boro npotecy € IJI-1f, sskuii peryntoe akTuba-
mito TLR-penenTopiB KIiTUH aganTUBHOTO iMYHITETY TIif
BIIMBOM HUTOoTOKCUYHUX PAMP i DAMP. PyiinyBanHIo
MITOXOHApPIill i YTBOpEeHHIO MiToxoHApianbHUX DAMP
crpusie iHAYKILiS iMyHO3anajabHUX peakuiit [23]. Mito-
xoHapianbHa JJHK, 1110 BUBUIBHSETHCS i3 MiTOXOHIpIiA,
y TOJAJIbIIOMY iHIYKY€E iIMYHHY BifmoBiab 3a yuacti ROS
[24]. A J. Carrillo et al. BBaxXaroTh, 1110 y ACSIKUX JIFOACH
yepe3 OaraTo MicsamiB micisa 3apaxkeHHss SARS-CoV-2 e
CTiliki mnopymeHHs T-KIITUHHUX peakliiil i yTBOPIOIOTbCS
LIUTOTOKCUYHI (haKTOpHU, SIKi BUKINKAIOTh IIPOTPECyIOUy
KJITUHHY AecTpyKIito [25].

V naui€eHTiB 3 KOMOpPOiAHUMU CTaHAMU Yy Bimaaje-
Hi CTPOKM 3 MOYaTKy MaHAeMii BUSBUIN MaKCUMaJIbHO
HU3bkUii piBeHb CD4+ T-xennepiB i HIUTOTOKCUUHUX
T-aimponutis CD8+. 1li mokazHuKHU OyIu 0COOIUBO
HU3bKUMU y ToMepiux. A.A. Rabaan et al. Texx mokasa-
JIM, 110 y TMAli€HTIB 3 JIOHT-KOBiIOM 3HMXKYEThCS PiBEHb
cyOrmomnysiiiit 1iMm@onTIB, SIKi TOBUHHI BUKOHYBAaTH BU-
piliajabHy poJib y HiATpMMaHHI iMyHHOI (DYHKIIi1 y peKOH-
BaJieCLIEHTIB [26].

A piBeHb KJIITUH-TIPOAYLICHTIB aHTUTLT — B-1iMbonuTin
CD22+, naBmaku, OyB 3HaUHO BUIIUK Bil pedepeHTHUX
3HA4Y€Hb, i 0COOJIMBO 3HAYHE MiABUIIEHHS CIIOCTEPiraau y
BCiX ITOMEPJIMX MALliEHTIB 3 KOMOPOiTHMMM cTaHaMU. Takox
y 1Lii1 KOropTi MoMepiIuX MallieHTIB BiAMidaiu 1BOpa3oBe
MiIBUILIEHHST MapKepa paHHbOI aKTUBAallii JiM(pOIIUTIB Cy0O-
nonyssitii CD3+CD4+CD25+ Ha T/1i HaltBUI1101 KOHIIEH-
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Tpalil IMTOTOKCUYHOI OJITOHYKJIeoTUAHOI (hpakiii DAMP.
O06uaBa MOKa3HUKU — 3HA4YHE MiABUILEeHHS T-xesmnepis
CD3+CD4+CD25+ ta 0JiroHyKJI€OTUIHOI IUTOTOKCUIHOI
dpakuii DAMP nouisbHO BUKOPHUCTOBYBATHU SIK MapKepu
MEepCUCTYI0UOI BipyCHOI iH(MeKIIii i pUu3uKy JeTaIbHOCTI.
[Ilono moxnuBUX MexaHi3MiB 11boro heHomeHy J.H. Rowe
et al. BBaxaloThb, 1110 BiICYTHICTb MiBUIIEHHS MapKepa
paHHboi akTuBamii JiMmdouutie CD3+CD4+CD25+ nipu
iH(eKIIiT 00MeXye MOIKOMKEHHS KIITUH. A TSIKKICTh KTi-
HIYHMX CUMIITOMIB BigoOpaxkae cujly iMyHHOI BiIMmoOBimi
npoTu BipycHux PAMPs yepe3s migBuIlieHHS 1IbOTO MapKepa
[27].

¥ Bcix 00cTeXXeHUX TALEHTIB, SKi OLyXaJlIu, BUSBUIN
3HAYHE MiABUILIEHHS MapKepa Mi3HboI akTUBallii JiMdo1u-
TiB CD3+HLA-DR+. Ane L. Papagno et al. BBaxkaroThb, 1110
CD3+HLA-DR+ € 6iomapkepoM akTBOBaHUX T-KJTiTHUH, i
MiIBUIIEHHS 10TO eKCIIpecii CIpusie y MalilOyTHbOMY HeOe3-
MeYHOMY BUCHaXXeHHI0 T-kitiTuH [28]. 3HUKEHHS KijTbKOC-
Ti CD4+ T-kuituH i HemoctatHicTh pyHK1ii CD3+HLA-
DR+ kopentoe 3 mporpecyBaHHsM po3BuTky [TKC [29].
[lilicHO, 3a HAlllMMM JAaHUMM, Y TOMEPJIUX MALi€HTIB 3
KOMOpPOITHMMM CTaHAMM 1Ieil MapKep IMi3HbOI aKTUBAIIil
T-nimdouuTiB OyB 3HMXKEHUI Ha TJIi 3HAUHOTO iHTiOYy-
BaHH# peuentopiB T-xenmepis CD3+CD4+ i T-kinepiB
CD3+CD8+ ta Bupaxenoi imdorieHii. Takox npo 3Ha4yHi
MOpYILIEHHS MIXKIITUHHOI Koorepallii T-xesmnepiB Ta aHTuU-
TEHIIPE3CHTYIOUNX KJIITUH CBIIYMTh 3HWKEHHS eKCIpecii
koctumyorounx mojiekyin CD3+CD4+CD28+ B2 pazu 'y
Mali€HTIB 3 IETAJIBHUM KiHIIEM.

MexaHizmu aucyHKIIT ananTUBHOI iMyHHOI Biarmno-
Bili Ha Apyromy eTarli ImaHaeMii Oy/iu IoB’sI3aHi 3 iMyHO3a-
MaJIbHUMU peaKilissMu i MaJIu aBTOIMYHHY mipuposy. Harri

JIOBTOTPUBAJIi TOCIIIIKEHHS B Pi3Hi ITepioay MaHaeMii CBim-
4aTh, 1110 MPOLIEC YTBOPEHHSI aBTOAHTUTIJI XapaKTepu3sy-
BaBCS MPOTPECYIOUNM 30UIBIIEHHSM iX CIIEKTpa J0 Pi3HUX
SIIEPHUX CTPYKTYpP. PO3BUTKY €HIOTENITY TAKOX CIPUSIIIO
(opMyBaHHS aBTOIMYHHUX peakliliii 10 KJIiTHUH, sIKi Opa-
JIV y4acTh y 3aMajieHHi eHJ0TeJlilo, a caMe TPOMOOIIUTIB i
HelTpodinis. [1po 1ie cBimuMIa HasIBHICTD Y BCix 00CTeEXe-
HUX MALEHTIB aHTUHEUTpOoinbHMX aHTUTIT — ANCA, sIKi
CMpSIMOBaHI MepeBaxkHO MPOTU (DepMEHTIB HEUTPODiTiB.
Lli anTHUTIIA TAKOX CTUMYJIIOIOTH HAAMipHE BUBIIbHEHHS
ROS i akTHUBYIOTH YTBOPEHHSI BUIBHUX pamuKaliB y ¢aro-
LIMTYIOUUX HEUTpodisax 3 HACTYITHUM PO3BUTKOM MiTO-
xoHApianbHOI nucdynkuii. Ha nymky U. Trahtemberg Ta
M.J. Fritzler, aktuBHe yrBopeHHsI ROS, momkomKkeHHs
KJIITHH Ta TKAHWH, HAKOMTMYEHHS LIMTOTOKCUYHMX (DpaKiliii
DAMP cripusitoTh akTUBallil aBTOPEaKTUBHUX IIUTOTOKCUY-
HUX IMyHHUX KJITHH i yTBopeHHI0 aBToaHTuTia [30]. Bera-
HOBJICHO TTPUYMHO-HACTiIKOBUIA 3B’SI30K MiX ITePEHECEHOIO
iHdekuiero SARS-CoV-2 i po3BUTKOM aBTOIMyHHUX MTOPY-
IIEHb i BKa3aHO, 1110 aBTOAHTHUTIJIA MOCIA0II0I0Th IMyHHY
Bianosiab i cunte3 IOH-y. M. Giacomello et al. BBaxatoTb,
11O TIiTTepIIPOAYKIIis aBTOAHTHUTIJI, BUKJIMKAaHA MOIUpiKalli-
eto mitoxoHapianbHoi JIHK, akruBHuMu popmamu ROS, i
€ MapKepoM pyiHYBaHHS MiToxoHApii [31].

V nepuroMy nepiomi CrocTepirajy HeBeJIMKUI CIIEKTP
crneundiyHoCcTel yTBOpeHHsI aHTUTLT ANA, a y monabliio-
My Ha apyromy erarti naHaemii peniepryap AAT 30inbIuBCs
Maiixe B 4 pasu. Lle kopenoBaso 3 pO3MIMPEHHSIM CUMII-
tomatuku I1KC. Takum 4ymHOM, pO3BUTOK aBTOIMYHHUX
peaxiliii € HacJIiIKOM HaAMipHOI aKTUBallii Ta He3aBeplle-
HOI IIPOTUBIPYCHOI Mii BpOIKEHOIr0 iMyHITeTy, IUCPYHK-
11 aJanTUBHOI JJaHKW iMyHHOI BiIIIOBimi i HaIJIUIIIKOBOL
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PucyHok 12. Cxema TemropasibHUX 3MiH NOKa3HUKIB iMyHOpPe3UCTeHTHOCTI, cumrtomokomrnekcy MNKC
i 3anyyeHHs1 opraHiB-miLLI€HeVi y naTosIoriyHui npoLec
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aKTHUBallil TYMOpPaJIbHUX IMyHHMX KackaniB mpotu PAMP
i DAMP. AnTturina no MmikpocomaiabHux (pakuiit i (ep-
MEHTHMX KOMILUIEKCiB MiTOXOHAPiil KOPeJIIoBaIu 3 BUCOKUM
BMicTOM oJjliroHykieotTuaHux DAMP, 3 TsoKKicTio cTaHy i
PU3MKOM JIETAJIbHOCTI 32 paXyHOK AUCGYHKILi1, pylHYBaHHS
MITOXOH/IPiil Ta 3HUXKEHHS iX 3araJibHOTO €HEProMOTeH-
miany. Bucoka 3ycTpiyaabHiCTh B 0OCTEXXKEHUX TalliEHTIB
aHTUHYKJICApHUX aHTUTLI 10 aMmiHoanuin-TPHK-cunTeTas
CBIMYUTH TIPO ToIMpeHe (opMyBaHHS aHTUCHUHTETA3HOTO
CUHAPOMY.

st po3yMiHHSI TPUYKMH 6aratoakTopHOI iMyHOIaTo-
izioJiorii y XBOpUX aHai3yBaJd B3aEMO3B’SI30K CYKYITHOCTI
MaTOreHHUX MPEAUKTOPIB 3 TSKKICTIO CTaHY 3aXBOPIOBAHHS
i pUBMKOM JieTaJIbHOCTI (puc. 12).

3 ooy Ha BUSBJACHI 3MiHM (DAaKTOPIB BPOIKEHOTIO i1
aIanTUBHOTO iIMYHITETY, MiABUILIEHHSI TPOMOOT€HHOCTI,
YTBOPEHHSI LIUTOTOKCUYHUX (ppakuiit DAMP, HasiBHiCTD
dakTopa paHHBOI aKTUBAIIii JiM(MOLIUTIB, 30iIbIICHHS
aBTOIMYHHOTO KOMITOHEHTa HeOOXiAHO BKJIIOYATHU MEBHi
nepcoHidikoBaHi MeTOoIM 10 JiKyBaJlbHOI TakTUKU. Ha-
camriepes e 3HUKEHHSI CUPOBAaTKOBUX LIMTOTOKCUYHUX
dakTopiB DAMP 3a momomoromo eKcTpakopropaaibHUX
MeToniB. BpaxoBytouu, 110 MikpobioTa € HEeBil1' €éMHOIO
YaCTUHOIO iIMyHITeTy i 6epe yJyacTh B MOro IiATpUMaH-
Hi, nedekT 1iel MikpobioTH TpU3BOAUTD 10 MaHidecTa-
11ii 6araTbox 3aXBOPIOBaHb CEPIIsl. 3 TOUKU 30py KOPEKILil
IMYHHUX MOPYIIEHb AyKe BaKJIMBUM € 3a0€3MeUeHHS M-
HaMiyHOI piBHOBaru MixX Mikpo06ioTol0 KuIlleYHUKa, eli-
TeJliaaIbHUMU KJIITMHAMM i KJIITHHAMM JIOKAJIbHOI iMyHHOI
cucteMy. BimHOBIEHHS KOJIOHI3allii KUIIeYHnKa, (i3iono-
rivHoi MikpodJopu crpusie eheKTUBHOMY pO3ITi3HaBaH-
HIO i efliMiHallii anTureHiB. [1poGioTuKM 1181 TIAIli€HTIB 3
TTKC 3a6e31euyioTh MPOTEeKTUBHUI €(EKT, MTOCUTIOIOTh
darounTapHy aKTUBHICTbD, ITiABUIIYIOTH IIPOAYKIIiI0 aHTU-
TiJT i Mpo3anajibHUX UUTOKIHIB, 3HUXYIOTh TPOMOOTEHHU I
PU3UK, a TAKOX 30UIBIIYIOTh BMICT CeKpeTopHOro IgA B
kuiedyHuKy. st npodinaktuku nporpecyBaHHs [TKC He-
00XiTHO BXXMBaHHS MPOOIOTUYHHUX i KUCIOMOJIOYHUX MPO-
NYKTIB, SIKi € 000B’I3KOBUM JIOTIOBHEHHSIM JI0 TAPTe€THOTO
JIiIKyBaHHSI KOMOPOiTHOTO Nepediry ypreHTHOI XipypriuHoi
cepueBo-cyanHHOI natoJjorii Ha i [IKC. HeobximHnum
MiAXoa0M 10 KOpeKIlii MiTOXOHIpialbHOT AUChYHKILIT €
YCYHEHHSI aHaepOOHOTO IMXaHHS MITOXOHAPilA, aKTUBAIlis
nukity Kpebca 3a mormoMorolo BiTaMiHiB — cTabinizaTopiB
KJIITUHHUX MeMOpaH, ¢epMeHTy KoeH3uMy Q i OypiuTu-
HOBOI KucJIoTH. [ akTUBalii iMyHHOI BiAIIOBiAi IpOTH
KJIiITUH-TIEPCUCTOPiB JOLLJIBHO 3aCTOCOBYBATHU TOBIOTPU-
BaJIii LiIbOBUI IIpuUiioM TpaHCPep-PpakTopa — aHaIora
iMYHOT€HHMX EMITOITiB BipyCiB.

BMCHOBKMU

1. HasiBHiCTh B OpraHi3Mi naui€HTiB KJIiTUH-TIEPCUCTO-
piB micist nepeHeceHoi iHdek1ii SARS-CoV-2 npusBoautb
1o opmyBaHHs cumntomokoMiuiekcy [TKC, Haciinkom
YOro € 3pOCTaHHS CepleBO-CyAMHHOI IAaTOJIOTII.

2. Bussneno temmnopanbHi 3mMiHu [TKC, ocHOBHUMU
MaTOreHeTUYHUMU (haKTOpPaMU SIKOTO € MOPYIIEHHS BPO-
JIKEHOTO i aIalnTUBHOTO iIMyHITeTY, HAKOITMYEHHSI LIUTOTOK-
cuyHux ¢paxkuiiit DAMP, mitoxoHapiaibHa AUCOYHKILIS,
YTBOPEHHSI MIEBHOTO CIIEKTPa aBTOAHTUTLL.

3. ¥V nepmomy nepioni mangemii (2020—2021 pp.) B 00-
CTEXEHUX TMAaIliEHTIB CIIOCTEPIraan MOPYIICHHS TyMOpab-
HOI Ta KJIITMHHOI JIJAHOK BPOIXKEHOTO iMyHITeTYy, TPOMOO-
LIUTOTIEHIIO i 3MiHA MOKA3HUKIB TeMOCTa3y, MiABUIICHHS
ojironentuaHoi ¢gpaxiii DAMP i HasiBHICTb By3bKOTO
CIeKTpa aBTOAHTUTLI 10 CTPYKTYP KJIITUHHOTO Si/Ipa.

4. 'Y npyromy nepioai nanaemii (2022—2023 pp.) Bu-
SIBUJIM TIOPYIIEHHS SIK BPOJXKEHOTO, TaK i aIalTUBHOTO
IMyHITETY (MPUTHIYEHHS EKCIPECii KOCTUMYJTIOIOUUX pe-
uenrtopiB T-nmimpouutie CD3+CD4+CD28+ i aktuBaiiito
perynsitopaux T-kiitun CD3+CD4+CD25+ — mapkepiB
JIETAJIbHOCTI y TOMEPJIMX TMAI€EHTIB), 30IbIIEHHS OJiTOHY-
kieotunHoi ¢pakuii DAMP, po3impeHHs cniekTpa aHTH-
SINEPHUX aBTOAHTUTLI i aHTUTIN 10 (hEPMEHTHUX KOMILJIEK-
CiB MiTOXOHIPIIA.

5. 30inbIIeHHST KOHIIEHTpALlil OJiTOHYKJIEOTUIHOI (hpaK-
ii DAMP, HecripoMOXXHICTb (haronTo3y, AucdagaHc cyoro-
TTyJISILi JTiMOIUTIB, AMChYHKILIS i pyitHYBaHHS MiTOXOH-
Npiii, MiABUILEHHS TPOMOOT€HHOCTi, YTBOPEHHSI IIIMPOKOTO
CMEKTpa aBTOAHTUTLJI aCOLIIIOBAHO 3 TSKKUM Tepedirom
KOMOpPOiIOT0 CTaHy MAaLliEHTIB i BACOKUM PU3UKOM JIETaJlb-
HOCTI, 110 JOLILHO OpaTH IO yBary IIpy 3aCTOCYBaHHI IIEB-
HUX MePCOHI(hiKOBAHMX METO/IiB JIiKyBaJIbHOI TAKTUKMU.

KondurikT inTepeciB. ABTOpU 3as1BJISIIOTh PO BifICYTHICTh
KOHGJIKTY iHTepeciB Ta BjacHOI (hiHaHCOBOI 3alliKaBIeHOC-
Ti IIpY HiATOTOBLI JAHOI CTATTi.

BHecok aBropiB. KirimoBa O.M. — KoHIIeTis Ta TU3aiiH
IOCTIIKeHHS, y3aralbHeHHS pe3yibraTiB; [Aposnosa JI.A. —
BUKOHAHHS JOC/iIKEeHb, CTATUCTUUHA 00pOOKa MarTepiay,
aHaJjli3 JaHUX, HaIlMCAaHHS CTaTTi, 3arajibHe peaaryBaHHs;
JlaBincbka O.B. — nepBUHHMIA MONIYK JiTepaTypu, Te-
peKIa JiTepaTypHUX JXepesl, BAKOHAHHS TOCiIKeHb,
aHaJli3 JaHWX, HAITMCAHHS CTaTTi, 3arajibHe pelaryBaHHS;
boiiko B.B. — KOHCy/IbTYBaHHS MAaLli€EHTIB, aHATI3 TaHUX;
byunesa O.B., Ilorynsitno O.1. — KOHCYIbTYBaHHS Talli-
€HTIB, 30ip Ta 00pOOKa MaTepiaty, aHaIi3 JaHUX.
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Peculiarities of impaired immunoresistance in the formation of post-COVID syndrome
and the acute cardiovascular pathology

Abstract. Background. Against the background of severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2) infection and after
multiple vaccinations with various vaccines, the effect of the massive
antigenic load that various cohorts of patients received and continue
to receive is undeniable. The SARS-CoV-2 epidemic is not over, and
the long-term persistence of the virus contributes to the formation
of various symptoms, complications, and the surgical emergencies.
The symptoms of post-COVID syndrome (PCS) associated with
the progression of individual disorders of immune resistance and
autoimmune component formation in 40 % of patients is a predictor
of the cardiovascular pathology. It is very difficult to provide medical
care to patients with a comorbid course of PCS and urgent surgical
pathology, and the study of imprinting disorders is important. The
aim is to determine the role of impaired immune resistance in pa-
tients with comorbid PCS and urgent cardiovascular condition and to
identify specific markers associated with the severity of the pathology
and high risk of mortality. Materials and methods. We examined 145
patients aged 33 to 84 years who had COVID-19 in different periods
of the pandemic with the development of PCS and cardiovascu-
lar disease (aortic and femoral artery aneurysm, aortic occlusion,
aortic stenosis, thrombosis of major vessels, coronary heart disease,
infectious endocarditis, myocardial infarction). Methods used were
microscopy (light, luminescent, confocal), spectrophotometry, la-
tex agglutination, immunoturbidimetry, gravimetry, flow cytometry,
enzyme-linked immunosorbent assay. Results. We revealed an in-
crease in the frequency of urgent surgical cardiovascular pathologies
with the risk of thrombogenic disorders due to immunoinflammatory
reactions arising against the background of the formed PCS. In the
examined patients with comorbidities, temporal manifestations of in-

dividual immunopathological reactions of varying severity were found
in different periods of the pandemic. In the first period (2020—2021),
against the background of persisters presence, violations of humoral
and cellular innate immunity were detected (an increase in C3 and
C4 complement components and pro-inflammatory interleukins 6
and 18; phagocytosis dysfunction; presence of antibodies to platelets
and nuclear components, including aminoacyl-tRNA synthetase).
During this period, the examined patients had a significant increase
in the serum content of the oligopeptide cytotoxic DAMP fraction
(molecular patterns associated with damage). During the second
period (2022—2023), patients with a severe course of comorbidity,
especially in cases of mortality (17 %), had an increased oligonucle-
otide DAMP fraction and an expanded complex of PCS symptoms.
This was associated with certain changes in markers of adaptive im-
munity: the violation in the ratio of T lymphocyte subpopulations
against the background of lymphopenia, a significant increase in the
level of cytotoxicity inducer — a marker of the early activation of
T lymphocytes CD3+CD4+CD25+, a significant decrease in the
expression of costimulatory molecules CD3+CD4+CD28+ of T
helpers, development of mitochondrial dysfunction and a multiple
increase in the antinuclear antibodies. Conclusions. 1dentified im-
munological markers of severity and the risk of mortality in patients
with a comorbid course of PCS and urgent cardiovascular pathology
should be taken into account when developing personalized treatment
methods.

Keywords: post-COVID syndrome; cardiovascular pathology;
comorbidities; innate and adaptive immunity markers; cytotoxic
DAMP fractions; mitochondrial dysfunction; indicators of hemo-
stasis; antinuclear autoantibodies
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TAHIMPONETPOBCHKA OBAQCHQA KAIHIYHA AIKQPHST iMeHi 1. MeuHukoBa, m. AHIiNpo, YkpaiHa
2AHIMPOBChKUNM AEPIKABHU MEAMYHWY YHIBEPCUTET, M. AHIMPO, YKpaiHa

BnAuB NOAITPOBMU 3 PABAOMIOAI3-IHAYKOBOHUM
roCTPUM NOLUKOAXKEHHSAM HUPOK
HA QYHKLIOHOABHUMN CTOH OCHOBHUX
CUCTEM OPraHiamy

Pestome. Axmyaavnicmo. Tpasmamuuni yukooxcenis nepioko npuseo0smes 00 paboomionizy — pyiHyEaHHs
M’30680i MKAHUHU, SIKe CNPUMUHAE GUMIK GHYMPIUHbOKAIMUHHO20 8Micmy mioyumis y kposomik. Haiiuacmi-
WUM CUCIEMHUM YCKAAOHEHHAM padoomionizy € eocmpe noulkodxcents nupox (I'TIH). Bono 3ycmpivacmocs
3 yacmomoro 8i0 10 00 55 % i acoyiroemucs 3 He2amMUBHUM NPOSHO30M, 0COOAUBO 3a HASGHOCMI NOAIOP2AHHOT
HedocmamHocmi. Memoto Hawoi pobomu 6y10 docaioumu 6naue noaimpasmu, ycKkaaoHeHoi pabdomionizom i
T'ITH, na cman ochoenux cucmem opeanizmy. Mamepiaau ma memoou. Hamu o6cmemnceno 96 nocmpaicoanrux
3 noaimpaemoro, yckaaduenor paboomionizom i I'IIH. [Ipu naoxodcenni nocmpasicoarux do cmayionapy mu
docaidocysanru uacmomy 8azonpecoproi niompumku, memn diype3y, NOKA3HUKU 3A2AAbH020 AHANIZY KPOBI,
bioximiuHo20 ananizy Kposi (ne4inKoguil, HUPKOBUL KOMNAEKC, eAeKmMPOAimU, KpeamuHKinaza, mioenobin),
Koaeynoepamu, KUcai0muHo-0CHO8HO20 i 2308020 ckaady kposi. Pesyasmamu. Taxcka noaimpasma cnpuyu-
HAAa MACUBHULL pabOoMioni3 3 nidsuueHHAM pieHie kpeamuHnkinasu do 7058,3 = 2726,2 Od/a, mioenobiny —
do 1433,1 = 121,9 mxe/a. Cepedniii emnipuunuii 06’em kposoempamu cmanosue 2762,5 + 363,4 ma, wo
npu3eoduno 0o nocmeemopaziunoi anemii ma mpomooyumonenii. Bazonpecoproi niompumku nompebyeanu
56,3 % nocmpaxcoarux. Cnocmepieanacs cmpecosa einepenikemis (0o 9,2 = 1,7 mmoav/n). Ieuinkosa ouc-
DYHK YIS NPOABAANACA ZHUNCEHHAM PIGHSA 3a2anbH0e0 Oinka 0o 45,3 = 2,3 e/a, arvbyminy — 00 26,9 = 1,5e/a,
Wo CMEopBaAn0 PU3UK PO3GUMKY iHmepcmuyiarvhoeo Haopaky. Popmyeascs euparcenuil yumoaimuuHui
CUHOPOM 3 NIOBUUEeHHAM araHiHaminompaHcpepasu do 466,5 + 141,4 Od/n, acnapmamaminomparcghepazu —
0o §22,9 + 187,9 Od/a. Cnocmepieanracs nomipna 2inokoazyasayis 3i 3HUNCEHHAM NPOMPOMOIH08020 iHOeKCy
00 74,6 £ 4,3 % i nidsuweHHAM MINCHAPOOHO20 HOPMAAI308aH020 gioHOUeHHs do 1,4 £ 0, 1; akmueosanuil
YacmKo8uUll mpomMoOnAacmMUHOBUIL 4ac i piGeHb QIOPUHOEHY 3aNUULANUCS 8 MelcaX HOpMU. 3anaibHa peakyis
nposeaanaca aetuxoyumoszom — 0o (15,3 = 1,3) x 10°/a. 'l H cynpogodicysanrocs niosuueHHsIM KpeamuHiny
0o 402,1 = 58,6 mkmonv/a, cenosunu — 0o 19,9 £ 3,0 mmonv/a. Hiype3 y neputy 006y nicas HadxooxuceHus
cmanogus y cepednvomy 0,47 = 0,08 ma/xe/200. Y 47,2 % nocmpaxcoarux cnocmepiearacs einepkaniemis:
v 26,5 % eunaokis pieensv Kanito cmanogue 6id 5,5 do 6,5 mmons/n, y 13,2 % — 6io 6,5 do 7,5 mmonv/n, y
7,5 % — nonad 7,5 mmoav/n. Lli nopywenns cynpogooxcysanucs cyOKOMREHCOBAHUM 3MILUAHUM AUUOO30M.
Bucnoexu. Ilorimpasma, yckaaonena paboomionizom i 20cmpum NOUKOONCEHHAM HUPOK, QOPMYE NOAIOPSAHHY
HedocmamHicms 3 8UCOKOH YACMOMOK NOMpedu Y 8a30npecopax, NOCMeeMopaziyHol AHeMIEN, CMmpPeco8olo
einepenixemicro, nopyuleHHAM OiNK08OCUHMEMUYHOL, NieMeHMHOT, (hepmenmamueHoi GyHKUill newinkKu, Koazy-
A0Namieio, 3anarbHUM CUHOPOMOM, 3SMIUUAHUM AUUOO30M I, 6AACHE, NOUWKOONCEHHAM HUPOK, SKe NPOABAAECMbCA
oni2ypiero, 2inepazomemiero ma 2inepKaniemiero.

KiiouoBi ciioBa: cocmpe nowkooscenns Hupok; noaiopeanna He0oCmamHicmo; noAiMpaema; paboomionis
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Bctyn

TpaBMU € OCHOBHOIO MPUYMHOIO CMEPTi cepell JIoaei
Mpale3naTHOTO BiKy. Y CBiTi BHACTIIOK TpaBM ILIOPOKY ITOMHU-
pae GJIM3bKO 6 MITBIOHIB JTIOAEH, IO TEPEBUIITYE TOKA3ZHUKI
JIETAJIbHOCTI BCiX iH(PeKIiTHMX 3aXBOPIOBaHb Pa30M, BKJIIOU-
HO i3 CUHIPOMOM Ha0yTOro iMyHOIEDILIUTY, TYOSPKYJIHO30M,
MaJIsIpielo Ta KOpoHaBipycHoOIo xBopoboto 2019 p. [1].

TpaBMaTU4HI YIIKOIKEHHSI HEPiIKO IIPU3BOIITH IO
pabIoMioizy — pyiiHyBaHHSI M’130BO1 TKAHWHU, SIKE TIPY-
3BOIUTH 10 BUTOKY BHYTPIlITHLOKJIITHUHHOTO BMiCTy MiOLIH-
TiB Y KpOBOTiK. YacToTa pabmomiotizy 3HaUHO MiIBUIIYETh-
cs i yac katacTpod i BilicbKOBUX i [2].

Xoua pabapomioJi3 Ipy TpaBMi HaituacTille moB’sI3yI0Th
i3 Kpall-CUHAPOMOM, HOro eTiojiorist € 6araToakTopHOIO
[3, 4]. [IppumHaAMU MOXYTh OyTH IIPSIME TTOIIKOIKECHHS
M’sI3iB TIpM MACUBHUX TpaBMax KiCTOK i M’SIKMX TKaHWH,
M’sI30Ba TIIOKCisl HA TJIi Kpalll-CUHAPOMY, CUHAPOMY CUC-
TeMHOI 3amajbHOI BilMOBiAi a00 TilMOBOJIEMIiYHOIO IIOKY,
CUHIIPOM TO3UIIIHHOTO CTUCKAHHS TIPU TPUBAJIMX OTlepa-
151X, arpecMBHA 1 TPUBaJIa PETPAKILis M IKUX TKAaHWUH TIif
yac onepalliif, MHOXXWHHI I CKJIaJiHi OllepaTUBHi BTpyYaHHSI
Ta TpUBaJje BUKOPUCTAHHS TYPHIKETIB [2].

HajtyacTilinm CUCTeMHUM YCKJIAAHEHHSIM paOaoMionizy
€ roctpe nomkomkeHHs: HUpoK (I'TIH). BoHo 3ycTpivaeTbes
3 yactotoro Bin 10 10 55 % Ta acoIlitoeThCs 3 HETaTUBHUM
MPOrHO30M, OCOOJIMBO 3a HASIBHOCTI ITOJIIOpraHHOI HEA0CTaT-
HocTi [5]. 25 % nartieHTiB y kputiuaHoMy ctaHi 3 ['TIH motpe-
OYyIOTh MPOBENEHHSI 3aMiCHOI HUPKOBOI Tepallii; Ipu LIbOMY
JIETATBbHICTD 301TbIIy€EThCs 10 50 % [6, 7]. PakTopamu, sIKi
crnipuurHsoTh po3BuToK ['TITH mpu pabnomionisi, € peHaibHa
Ba30KOHCTPUKIIis Ta ilemisi, popMyBaHHSI MiOTIJI00iHOBUX
HUJIIHIPIB, IPSIMUAM LIUTOTOKCUYHUMN edeKT MiorjIo0iHy it
rinepypukemist [2]. KpiMm Toro, MiorioGiHeMisi CipUuMHSIE
OKCHIATUBHUI CTpeC i BUKJIMKAE CUCTEMHY 3aItalbHy Bijl-
MOBi/b, EHAOTENIATbHY AUCHYHKIIII0, BA3OKOHCTPUKILIIO Ta
anonTo3 [8]. Ik HacliooK, y mali€HTiB 3 MAaCUBHUM pabmo-
MiOJIi30M PO3BUBAETHCS TOJTIOpraHHa AUCHYHKILiS, SIKa MOXKe
MepeiTH B MOJTIOpraHHY HeOCTaTHICTH [9].

Mertoro Ha110i poOOTH OYJI0 JOCTIANTHU BITJIUB ITOTITPaB-
MU, YCKJIagHeHo1 padaomionizoMm i I'TIH, Ha ctaH OCHOBHUX
CHCTEM OpTaHi3My.

MaTepiaAn Ta MeToAmn

Hamu obcrexxeHo 96 mocTpaxiainx 3 MOJITPaBMOIO,
yckiianHeHoo padomomionizom i I'TIH, saxi mpoxoaunu i-
kyBaHHs B KIT «/IHirmporneTpoBchbKa obj1acHa KJTiHIiTHA JTi-
kapHs im. [.I. MeunukoBa» JIOP y 2022—2023 pokax. [o-
CJTIIKEHHS TIPOBOAMIIOCS TTPY HAAXOMKEHHI IO CTallioHapy.

Kpurepii BKIIIOUeHHST B JOCITiIKEHHST:

— Bik moHan 18 pokiB;

— TpaBMaTM4HE MOIIKO/KEHHSI OAHOTO abo Oinblile
CErMEHTIB TiJa;

— I'TTH 3-i ctamii 3a AKIN.

Kputepii BUKITIOUeHHS 3 TOCTiIXKEHHSI:

— BiK MeHIIIe 3a 18 pokiB;

— TpaBMaTUYHE MOIIKOKEHHSI OHOI a00 000X HUPOK;

— yKpali TSKKa 4epernHO-MO3KOBa TpaBMa, < 4 6aiu 3a
mKaioro Kkomu [1asro;

— XpOHiUYHa HMPKOBA HEAOCTAaTHICTh, TepMiHaJlbHa
cTamis;

— aKTHMBHA KPOBOTEYa;

— TITTOTOHIS, sIKa HE KOPETYETHCS.

VYci mocTpaxnalii OTpUMYBaIM CTAHAAPTHY iIHTEHCUBHY
Tepartito 3a MPOTOKOJIOM: iH(]Y3iitHO-TpaHCDY3iiiHY, aHTH-
OakTepiaJbHy 1 aHTUIPOTO30lHY (Y pa3i BiIKpUTUX paH),
AHTUIIIPETUYHY, PECIIipaTOpHY, TPODITAKTUKY TPOMOOEeM-
0O0JIiYHUX YCKJIaAHEHD i CTpeCc-BUPa30K IIUTYHKOBO-KMIII-
koBoro TpakTy [10]. 3a moTpebu mpoBoaMIACS 3aMicHA
HUPKOBa Tepartisi.

OLHKY TS2KKOCTi TpaBMU IIPOBOAMIIM 32 IIKAJIOIO TSDK-
kocTi TpaBmu ISS — Injury Severity Score, sIka OLIiHIOE iHTe-
rpaJIbHUI TTOKA3HUK TSKKOCTI TpaBM JIE€KiJIbKOX CETMEHTIB
tiza [11]. Po3paxyHok 06’eMy KpOBOBTpaTH MPOBOIMBCS
3a eMIIpUYHUMHU JAaHUMU BiIMOBIAHO 0 JIOKaJi3allii Ta
xapakTepy TpaBmu [10] i 3a popmynoro Moore [12].

Ak GioxiMiuHiI MapKepu paGaoMioni3y BUKOPUCTOBY-
Ba/IMCsl 3arajibHa KpeaTUHKiHAa3a i Miorao0iH. Y HopMi 11i
PEYOBMHU MICTSThCSI B M’SI30Bili TKAHUHI i TIpU i MOIIKO-
JKEHHI HaaXoasITh 10 KpoBOTOKY. HopMmolo KpeaTuHKiHA31
B CUPOBATIi KPOBi BBaxkaeThcsl piBeHb 10 200 On/m1, Miorio-
6iHy — 10 92 mkr/n [13].

OWiHKy cTaHy TeMOIMHAMIKH/ IIPOBOIMIIN 3a ITOTPEO0I0
Y Ba30MpPECOPHIl MiATPUMILI.

DyHK11iI0 MeUiHKK TOCTIIKYBaIU 3a JOIOMOTOI0 BU-
BUEHHsI 0iOXiMIYHMX MTOKA3HUKIB 3arajJlbHOTO OiJiKa, aib-
OyMiHy, OinipyOiHy ¥ TpaHcaMiHa3 (ajJlaHiHaMiHOTpaHC-
depasu — AnT, acmapraraminorpancdepasu — AcT).
Buznavanu piBeHb ITIOKO3U KPOBi, SIKMIA BiloOpaxkae Byr-
JIEBOIHY (DyHKIIIIO MMEUiHKHM, a TAKOX MOXKe OYyTH MapKepoM
cTpecy i TSKKOCTI TpaBMH [ 14].

CraH cuUCTeMHU IeMOCTa3y OLIiHIOBAaJIM 3a KiJIbKiCTIO
TPOMOOIIMTIB i MOKa3HUKAMU CTaHIAPTHOI KoaryJorpamMmu
(mporpombGiHoBuii inaexc (I1TI), MixkHaponHe HOpMaJi30-
BaHe BigHomeHHs (MHB), akTBoBaHMIT YaCTKOBUIT TPOM-
oomnactuHoBuii yac (AYTY), bidpuHoreH).

Jnst ominky (pyHKIIII HUPOK JOCIIiIXKyBalIu PiBHI ce-
YOBUHM i KpEaTUHiHY B CUPOBATIIi KPOBi, a TAKOX TEMIT
Jiype3y B MJI/KT/ToA y Tiepily A00y Bil HaaxomkeHHs . [H-
TeprpeTallisi OTPUMaHUX PE3YJIbTaTiB MPOBOAMIIACS 3TiTHO 3
knacudikariero AKIN [15]. Takox mpoBOAMIN AOCTiIXKEH -
HSI PiBHSI €JIEKTPOJIITIB KPOBi, TAKUX SIK HATPIlA, KaJIiii, XJI0p
Ta iOHi30BaHWU KaJIbLliil, i aHAJi3 KMCIOTHO-OCHOBHOTO i
ra3oBOTr0 CKJIaay KpPOBi.

J71s1 OLliHKY BUPaXKEHOCTI 3aIajibHOTO Tpoliecy i iMyH-
HUX peaklliii, 110 CyNmPOBOXKYIOTh TSXKKY MOJIITPaBMY, MU
BUKOPHCTOBYBAJIU KiJIbKICTb JICHKOLMTIB i MoaudikoBa-
HUM JeiKouuTapHU# iHAEeKC iHTOKCHKallil 3a (hopMyJI0I0
.51, Kaned-Kamida [16].

Yci GioxiMiuHI MOKa3HUKKW BU3HAYAJIUCS anapaTHUM
METOJIOM 3a yHihiKoBaHMMM MeToaukamu [17].

AHaJti3 OTpUMaHUX Pe3yJbTaTiB MPOBOAMBCS 3a JIOTO-
Moroio napameTpuuHux (ANOVA) i HemapaMeTpUYHUX Me-
TOJIiB CTaTUCTUKU. PO3paxyHKN BUKOHYBAJIM 32 JIOTTIOMOTOI0
Microsoft Excel 2016.

Pe3yAbTaT TO OGrOBOPEHHS

CepenHili Bik 00CTeXXeHMX IMOCTpaXKAaJINX CTAHOBUB
38,1 = 1,4 poky, iHmekc macu Tina — 28,8 + 3,3 xr/mM%
CepenHiii yac Bil MOMEHTY OTpMMAaHHS TpaBMU 10 Hal-
XOIIDKeHHsT B cramioHap craHoBuB 34,0 = 9,3 rox. Cepen-
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Hilf yac ekcno3uwii TypHiketa — 8,0 + 2,9 rox. Cepennsa
TSKKICTh TpaBMHM 3a 1kKanoto ISS cranosuna 31,5 * 4,1
6ana. [Ipu npoMy TpaBMM M’SIKUX TKAaHUH CIIOCTEPIirancs
y 88,5 % mocTpaxnanux, ronosu — y 32,7 %, rpyneit — y
42,3 %, xuBota — y 55,8 %, KiHLiBOK — y 92,3 %.

TpaBma cripyunHsiia MAaCUBHUI pabaoMioi3 3 MmiIBu-
LIEHHSAM PiBHIB KpeaTuHKiHa3u 10 7058,3 £ 2726,2 On/n i
Miorno6iny — mo 1433,1 + 121,9 mxr/nm — y 35,31 15,6 pa3za
MOHa HOPMY BiIoBinHO. PiBeHb Miorio6iHy MaB 00epHe-
HUI KOpEeJsILUiiiHUI 3B’S130K CepeIHbOl CHUJIM i3 4aCOM BiJI
orpumMaHHs TpaBmu (r = —0,440), 110 Binnmosigae naHum
JliTepaTypu, 3TiHO 3 SKMMU PiBeHb MiOIJI00iHY € HAMOLIbIIT
paHHIM MapKepoM pabJoMioJIi3y i 4acTO MOBEPTAETHCS 10
HOPMM MPOTSITOM Tepiuux 24 roauH micist TpaBmu [18].
PiBenb kpeatnHKiHa3M, 32 TiTepaTypHUMU JAHUMHU, TTOCTY-
MOBO 3HWXKYETHCS TpoTsiroM 7—10 qHIB; y HAlIOMy AOCJTi-
IKeHHI He BUSIBIEHO KOPEJISILIIAHOTO 3B’ 513Ky MixK YacoM 3
MOMEHTY OTPMMaHHS TpaBMU i piBHEM KpeaTUHKiIHA3U IPpU
HaIXOMXEeHHi. YTiM, piBeHb KpeaTMHKiHA31 MaB CIa0KUit
MO3UTHUBHUH 3B’S130K 3 TSDKKICTIO TpaBMU 3a HIKajoo ISS
(r=10,489). PiBeHb Mior06iHy Ha eTari criocTepeKeHHsI 3
TSIKKICTIO TPABMU HE KOPEJIIOBaB.

BazonpecopHoi NiATpUMKNA HOpaapeHaJTiHOM MTOTpe-
oyBaiu 56,3 % nocrpaxaanux. CepemaHst 103a HOpaape-
HaJliHy JJIs DiATPUMKU HOpMOTeH3ii craHoBuia 0,51 =+
+ 0,18 MKr/Kr/xs.

AHati3 (pyHKIIOHAJIBHOTO CTaHY MOCTPaXKAaJIuX 3 T0-
JiTpaBmolo, yckinagHeHoto I'TITH, mokasas, 1o npu Ham-
XOJIKEHHI 10 cTaiioHapy y 56,3 % mocTpaxnaanux Cro-
cTepirajacs nmorpeda B CUMIIATOMIMETUYHIN MiATPUMLII.
IloniTpaBma, ycknanHeHna I'TTH, cynpoBomKyBaacs moct-
TeMOparivYHOIO aHEMIETO 3i 3HMKEHHSIM PiBHSI TeMOTJIO0IiHY
10 106,9 &+ 5,4 r/a, remarokputy — g0 31,2 + 1,5 /1, epu-
TpouTiB — 110 (3,5 £+ 0,2) x 10"%/1. CepenHiii eMIipuaHII
00’eM KpOBOBTpaTH CTaHOBMB 2762,5 + 363,4 mu1, cepenHiii
pospaxyHkoBuii — 1971,7 = 190,1 mn. Kopensuii mixx emri-
PUYHUM i pO3paxyHKOBUM 00’€MOM KPOBOBTPATH BUSIBJIEHO
He OyJI0, 1110 MU TMOSICHIOBAIU aIcKBATHUM TTOMOBHEHHSIM
KPOBOBTpPATHU Ha TOTEPEIHIX eTarnax eBaKkyallii Ta qJocsr-
HEHHSIM LiJIbOBUX MOKA3HMKIB 3arajJibHOTO aHaJli3y KpOBi
0 HagxomkeHHs B cramioHap 111 piBHs.

AHasi3 ByJIEBOIHOTO OOMiHY MOKa3aB MiIBUILEHHS PiB-
HsI TJTIOKO3H1 KpoBi 10 9,2 + 1,7 MMostb/71. IMOBipHO, 11 Oyi10
OB’ 13aHO 3 aKTUBALII€I0 CUMITATOAIPEHAIOBOI CUCTEMU ITiJ
BIUIMBOM TpaBMU, KPOBOBTPATH i LIIOKY.

Ha tni nonitpaBmu, yckianHeHnoi I'TTH, BusiBnsinucs
03HaKHu MeviHKoBoi auchyHKii. dopMyBaiacsi BUpaxkeHa
rirmoaapOyMiHeMis 3i 3HVZKEHHSIM PIiBHS 3arajlbHOTO Oika
1o 45,3 = 2,3 r/n, anpbyminy — 10 26,9 £ 1,5 v/n. 3 ornsiny
Ha Te, 1110 TP 3HWXKEHHI piBHS aibOyMiHy Hukde 3a 30 1/
KOJIOITHO-OCMOTUYHUI TUCK T1JIa3MU KPOBi 3MEHIITYETHCS
HaCTIJIbKU, 1110 BOJA MOYMHAE MEPEXOAUTU 3 BHYTPIILIHbO-
CYIMHHOTO B TMO3aCyJAMHHUI CEKTOP i BUHUKAE 3arpo3a
HaOPSKY KITHH [16], y mocTpaxaaanx ¢hopMyBaBCs pU3UK
PO3BUTKY iHTEPCTULIATbHOTO HAOPSIKY.

PiBeHb 3araigbHOTO OiTipyOiHY MigBUIYBaBCS HE3HAYHO,
ycboro 1o 22,9 + 5,8 MMOJIb/J1; TiABUIIEHHS BinOyBamocs
3a paxXyHOK IPsIMOTO OiJ1ipyOiHY, piBeHb SIKOTO B CEpeaHbO-
My cTaHoBUB 12,7 * 3,2 MMoJib/11. OCKiJIbKY 130JIbOBaHUI
pabmoMiosiz He BUKJIMKAE rinepoiaipyoinemii [19, 20], Mu

OB’ SI3yBaJIU 1Ie 3 Pa0IOMioJIi3-iHIyKOBAaHMUM ITOIIKOIKEH-
HSIM MEYiHKU.

®opmyBaBcs BUpaXKEeHUM UTOJITUIHUN CUHIAPOM
3 migBuieHHsM AnT mo 466,5 + 141,4 On/n, AcT — no
822,9 + 187,9 On/n. BinnoeinHo koediuieHT ae Pitica cta-
HOBUB Yy cepeiHboMy 2,6 * 0,4. 3arnbesb renaTouUTiB PilKo
BUKJIMKAE MiABUILIEHHS KoedilieHTa ne Pitica moHan 2,5,
i OLTBII BUCOKI OTO PiBHI 3a3BWYali CBigJaTh IIPO €KCTpa-
MEYiHKOBUI LIMTOi3, 30KpeMa padaoMioi3, OCKIIbKM Y
M’s130Bill TKAaHUHI CIiBBiHOIIEHHS akTUBHOCTI AcT 1o
AnT cranosuth 611m3bK0 17 [21]. YTiM, Tiepioa HaITiBpO3-
many AcT BaBiui meHimii, Hixk AnT (18 rogun npotu 36),
i piBeHb AcT y cupoBariii 1mjasMu 3HUXKYETbCS BiTHOCHO
mwBUAKO [21]. OCKiIbKM MU CITOCTepirajiu nauieHTiB uepe3
34,0 & 9,3 roa Biji MOMEHTY OTPMMaHHSI TPABMU, TTOrPaHNY-
HUI TTOKa3HUK KoedilieHTa e PiTica MOXHa ITOSICHUTH SIK
BJIaCHEe pabmoMioJi3oM, Tak i pabaoMioi3-iHIyKOBaHUM
MOLIKO/IKEHHSIM TevuiHKu. Lle minTBepmxyeTbes i cinabkum
HEeraTMBHUM KOpeJsiuiiHuM 3B’s13KoM (r = —0,348) mix
KoediienTom me Pirica i yacoM 3 MOMEHTY OTpUMaHHSI
TpaBMHU. Y TOI ke yac cami 1o co0i piBHi AnT i AcT i3 ya-
COM 3 MOMEHTY OTPUMAaHHS TPaBMU HE KOPETIOBAIU.

[1pu pocaimKeHHi cucTeMy TeMOKoaryJisiiii crnocTepira-
nacst tpombonuToneHis ((135,2 & 13,8) x 10°/71), siKy M1 110-
SICHIOBAJIM TIEPeHECEHOI0 KPOBOBTparToto. Binmiuanacs ro-
MipHa rinokoaryJsuis 3i 3HuxerHsaM ITTI go 74,6 4,3 %
i BigmoBimHuM minBuimeHHssM MHB mo 1,4 + 0,1. AUTY i
piBeHb (hiOpUHOTeHyY 3anuianucs B Mexax Hopmu (33,3 *
+2.2c¢i3,4%0.,4r/1BinnoBinHo). [301boBaHe 3HMKEHHS
[1TI Ta niguienHss MHB ¢cBiqunio npo po3niaau 30BHilll-
HBOT'O IIUISIXY 3rOPTaHHS MpU 30epeKeHHi BHYTPIillIHHOTO,
1[0 XapaKTePHO JJIsI MeYiHKOBOI TUCRYHKILT (OCKIIbKHU
MiaBUILYIOThCs piBHI pakTopa VIII, 1mo Bkopouye AYTY i
YaCTKOBO KOMIICHCYE Ie(ilnT iHIIMX (haKTOPiB 3TOPTaHHSI
[22]). TTpu ubomy ITTI MaB cnabkuii HEraTUBHUIA 3B S130K 3
TSDKKICTIO TpaBMU 3a mKanomw ISS (r=-0,457), a MHB Ta
AUTY — nosutusHuii (r = 0,322 i r = 0,379 BianoBigHO).
ToOTo BupakeHiCTb riroKoaryssilii 3ajexaa Bil TSKKOCTI
TPaBMH.

PiBeHb (piOpuHOreHy npsIMo 3ajexaB Bil yacy 3 Mo-
MEHTY OTPMMAaHHS TPaBMU; MiXX IIUMU MOKa3HUKaMU OyB
BUSIBJICHUI CepeiHiil KopesiiHmii 3B’s130K (r = 0,636).
V roctpomy mnepioai TpaBMaTUYHOI KPOBOBTpPATH, SIK IIpa-
BWJIO, CTIOCTEPIra€ThCs rinodioOpuHOTreHeMis. Ajie OCKITbKU
¢iOprHOreH € OTHUM 3 TOCTPOda30BUX 3aMaIbHUX OLIKIB,
3 yacoOM MOTo piBeHb MiIBUIIYETHCS, CIIOYATKY TTOBEPTAIO-
YUCh JI0 HOPMHU, a MOTIM MNepeBullytoun ii [23, 24]. Otxe,
HOpPMAaJIbHUI piBeHb (PiOpMHOTreHY B HAIIIMX MOCTPAXKIAJINX,
HaiiMOBipHille, MOSICHIOBABCSI KOMOiIHALIi€I0 MTEPEHECEHOT
KPOBOBTPATH 11 CUCTEMHOI 3aIlaJIbHOI BiAIOBIIi.

O3HakM MOLIKOIKEHHSI HUPOK CITOCTEpiraancst Bxe
MPU HAAXOMKEHHI i3 MiIBUILIEHHSIM KpeaTuHiHy 10 402,1 =
+ 58,6 MKMOJIB/JT, cedoBUHU — 10 19,9 + 3,0 MMOJIB/II.
Hiype3 y nepiuy 100y micyisl HaIXOAKEHHS CTAHOBUB Y Ce-
pennbomy 0,47 £ 0,08 mui/kr/roa. Lle Bianosigano kpure-
pisim 3-i cranii I'TITH 3a knacudikauiero AKIN. ITpu iibomy
CcrocTepiraBcs MpSIMUIA KOpesILiiiHu 3B’ 130K MixK 0ioXi-
MiYHMMU MTOKa3HUKaMU (PYHKIIT HUPOK i YaCOM 3 MOMEHTY
OTPMMAaHHS TPaBMU: cepeHiit — miist ceyoBuHu (r = 0,690),
CWJIbHUI — a1t KpeaTuHiny (r = 0,750).
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AHaJIi3 TOKa3HUKIB €JIeKTPOJIITHOTO OOMiHY IIpoe-
MOHCTPYBaB, 110 PiBEHb HATPil0 B CUPOBATLI KPOBI CTa-
HOBMB y cepenHbomy 138,1 + 1,7 mmonb/n, Kaiito — 5,5 +
+ 0,4 mmonb/n, xnopy — 101,4 = 1,7 mmonb/n, ioHi30Ba-
Horo Kanbiio — 1,0 £ 0,1 mmoas/n. Y 47,2 % XBopux CIO-
cTepiranacs TinepKamieMist, Tpuaomy y 26,5 % XBopux BoHa
Oyrna erkoio (Bix 5,5 mo 6,5 mmounb/n), y 13,2 % — cepen-
HBOI TSKKOCTI (Big 6,5 10 7,5 MMob/1), y 7,5 % — TSKKOIO
(monan 7,5 mmounb/n) [25].

IIpu mociimkeHHi TOKa3HUKIB 3aIlaJieHHS] MU BUSIBUIN,
1110 B MTOCTpaXKIaJauX CIIOCTepiraBcst HEMTpodiabHUIA ek -
KOLIMTO3 3 MiIBUILIEHHSM 3arajibHO1 KiJIbKOCTi JIEWKOLIUTIB
mo (15,3 £ 1,3) x 10°/n, HevitpodiniB — mo 83,2 + 2,1 %.
JleiikonmTapHuii iHaeKc iHTOKCHKalii ctaHoBUB 6,6 £ 0,7,
1110 BiAITOBIAAIO TSKKOMY CTYIIEHIO €HIOTeHHOI iIHTOKCH-
Kaii [16].

JocimkeHHs KUCIOTHO-JIy>KHOTO CTaHy IoKa3ajo cyo-
KOMIIEHCOBaHMI 3Mimmanuii auuno3: pH — 7,29 + 0,03,
pCO,—48,9 = 3,1 mmpr.cT., HCO, — 23,5+ 1,1, BE ecf —
—2,6 =+ 1,8 mmonb/n, SBC — 20,9 + 1,2 MMmoab/mn. AHi-
OHHa Jiipka OyJ1a B MeXax HOpMH i B CEpeJHbOMY CTAaHOBUJIA
19,0 &+ 1,6 MmMosnb/n1. TobTO, iIMOBIpHO, METAGOTIUHMIT KOM-
MOHEHT alMA03y Ha €Talli CIIoCTepeKeHHsI OyB OibIIO0
MipoI0 00YMOBJIEHMI HUPKOBOIO HEIOCTATHICTIO i IMOPY-
1IeHHsIM peabcopOitii Ta pereHepattii HCO; y kaHanblsx
HUPOK, HixX rirnepjakTaTeMi€lo BHACIIIOK IIOKY.

BucHoBKM

Ortxe, mojtiTpaBMa, yCKJIagHeHa paOIoOMioi30oM i TOCTPUM
MOIIKO/DKEHHSIM HUPOK, (POPMYE MosTiopraHHy HeTOCTaTHICTh
3 BUCOKOIO YAaCTOTOIO MOTPEeOH Y Ba3oIpecopax, mocTreMopa-
TYHOIO aHEeMi€l0, CTPECOBOIO TIMEPIIIKEMIEI0, TTOPYIIEHHSIM
OLIKOBOCUHTETUYHOI, IrTMEHTHOI, (hepMEeHTAaTUBHOI (DYHKILii
TTeYiHKH1, KOaryJIomnaTi€lo, 3armaJbHIM CHHIPOMOM, 3MillTaHUM
allMI030M i BJIaCHE MOIIKOIKEHHSIM HUPOK, SIKE IPOSIBJISIETh-
Cs1 OJIIrypi€lo, Tilepa3oTeMi€lo Ta rinepKalieMi€ero.

KonduikT inTepeciB. ABTOpU 3asIB/ISIIOTH PO BiICYTHICTh
KOHOIIIKTY iHTepeciB i Bl1acHOI (hiHaHCOBOI 3al1iKaBJIEHOCTI
MpU MiArOTOBIIi 1aHOI CTaTTi.

Indopmauis npo dinancyBanns. JocaiikeHHs HE Mae
30BHILLIHIX Jkepes hiHaHCYBaHHS.

Buecok aBTopiB. B.M. J/lyouHa — KoHIenTyai3alis,
pecypcu, hopMasbHUI aHai3, HAMTUCAHHST OPUTIHAJILHOTO
tekcry; O.B. KpaBellb — KoHUenTyasizailisi, METOA0JIOTis,
penaryBaHHS.

Eruuni Hopmu. Yci pouienypi, sIKi BAKOHYBaJIUCS, Bill-
MOBiaJIM €TUYHUM CTAaHIApTaM 3aKJIaay 1100 KJIiHiYHOT
npakThku, [enbciHehKil Aeknapalii 1964 p. 3 monmpaBKamMu
Ta 3arajbHiil Aekiapallii mpo 06ioeTHKy Ta IpaBa JIOIUHU
(KOHECKO). Pobora cxBajeHa KOMici€lo 3 MUTaHb 0io-
MennaHoi etnku JJAMY (npotokon Ne 2 Bix 26.10.2021).
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The effect of multiple frauma with rhabdomyolysis-induced acute kidney injury
on the functional state of main body systems

Abstract. Background. Traumatic injuries often lead to rhabdomy-
olysis, the destruction of muscle tissue, which causes leakage of the
intracellular contents of myocytes into the bloodstream. The most
common systemic complication of rhabdomyolysis is acute kidney
injury (AKI). It occurs with a frequency of 10 to 55 % and is associ-
ated with a poor prognosis, especially with multiple organ failure.
The aim of our work was to investigate the impact of multiple trauma
complicated by rhabdomyolysis and AKI on the state of the body’s
main systems. Materials and methods. We examined 96 victims with
multiple trauma complicated by rhabdomyolysis and AKI. Upon ad-
mission, we examined the frequency of vasopressor support, rate of
diuresis, indicators of the blood count, biochemistry (hepatic, renal
complex, electrolytes, creatine kinase, myoglobin), coagulogram,
acid-base and gas composition of blood. Results. Severe multiple
trauma caused a massive rhabdomyolysis with an increase in creatine
kinase to 7058.3 & 2726.2 units/l, myoglobin to 1433.1 £ 121.9 pg/1.
The mean empirical blood loss volume was 2762.5 + 363.4 mL,
leading to posthemorrhagic anemia and thrombocytopenia. 56.3 %
of victims needed vasopressor support. Stress hyperglycemia up to
9.2 £ 1.7 mmol/I was observed. Liver dysfunction manifested by a
decrease in total protein to 45.3 + 2.3 g/1, albumin to 26.9 £ 1.5 g/1,
which created a risk of interstitial edema. A significant cytolytic syn-

drome was formed with an increase in alanine aminotransferase to
466.5 £ 141.4 U/I, aspartate aminotransferase to 822.9 + 187.9 U/I.
Moderate hypocoagulation was observed with a decrease in the pro-
thrombin index to 74.6 & 4.3 % and an increase in the international
normalized ratio to 1.4 + 0.1; activated partial thromboplastin time
and fibrinogen level remained within normal limits. The inflamma-
tory reaction manifested by leukocytosis up to (15.3 £ 1.3) x 10°/1.
AKI was accompanied by an increase in creatinine to 402.1 *+
+ 58.6 umol/1, urea to 19.9 £ 3.0 mmol/Il. Diuresis on the first day
after admission averaged 0.47 £ 0.08 ml/kg/h. Hyperkalemia was
observed in 47.2 % of victims: in 26.5 % of cases, potassium level
was from 5.5 to 6.5 mmol/l, in 13.2 %, from 6.5 to 7.5 mmol/l, in
7.5 %, more than 7.5 mmol/l. These disorders were accompanied
by subcompensated mixed acidosis. Conclusions. Multiple trauma
complicated by rhabdomyolysis and acute kidney injury forms mul-
tiple organ failure with a high frequency of vasopressors need, post-
hemorrhagic anemia, stress hyperglycemia, impairment of protein
synthetic, pigment, enzymatic functions of the liver, coagulopathy,
inflammatory syndrome, mixed acidosis and kidney damage per se,
which manifested by oliguria, hyperazotemia and hyperkalemia.
Keywords: acute kidney injury; multiple organ failure; multiple
trauma; rhabdomyolysis
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V[IK 617.55-89.168.1:616-089.5 DOI: https://doi.org/10.22141/2224-0586.20.5.2024.1735
Amutpies A.

KHIT «BiHHNLKQ OBAQCHQ KAIHIYHA AIKQPHST iM. M1, [Tnporosa», LIeHTo TepMiYHOI ToABMM TQ PEKOHCTDYKTUBHOI
Xipyprii, M. BiHH1LSI, YikpaiHO

LIEHTP AlKyBQHHS TQ peqbBiAiTaLii XPOHIYHOro 60oAKD «[TpomeTer», M. BiHHVLS, YkpaiHaQ

BrBYEHHS iHTEHCUBHICTI NiCASONepauiHOro 60AI0
NiCAS MiIHHO-BUOYXOBOI TPABMM: MIAOTHE AOCAIAXKEHHS
Pi3HUX OHAATeTUKIB

Pestome. Akmyaavnicmo. Minno-eubyxo6i nopanenis, uacmo noe’a3ani 3 mpaemamuyHumu i CKAAOHUMU 00-
CMAasUHAMIUL, CMBOPIOOMYb YHIKAAbHI BUKAUKU Y chepi XIpypeluHUX empy4ans [ nodasbiioeo Aikyearts 6oar. Came
MOMY OCHOBHOH MEMOH Ub020 00CAI0MNCeHHS 0Y10 U3HAYEeHHS Oe3neKuU Ui epeKkmueHocmi 00HOpa3060i 003u OuHan-
oyghiny cebaxamy 150 me/2 ma K KOMROHEHMA MYAbMUMOOANbHOT AHAA2e3iT, 3aCMOCO8AHOT 6HYMPIUHbOM 93080
nepeo peKOHCMPYKMUBHUMU ONEPATNUSHUMU GIMPYHAHHAMU 3 NPUBOOY MIHHO-8UOYX06UX YpadceHb. Mamepiaiu ma
memoou. [Ipocnekmuere gidkpume HepaHOOMi308aHe KAiHiuHe 00caiONceHHs nposedero 3a yuacmi 15 nayienmis
3 MIHHO-8UOYX08UMU MPABMAMU, AKUM SK KOMNOHEHM MYAbMUMOOAAbHOI aHecmesii nicasionepayiiino2o 6010
6yn0 3acmocosano dunanrdypiny ceoaxam 150 me/2 ma. 15 nayienmie ompumanu 00Hopa308y 003y OUHANOYPIHY
cebakamy 150 me/2 ma 6HympiuHbOM 93080 3 BUKOPUCMAHHAM Z-MeXHIKU 6 CIOHUYHY JinsHKY 3a 12—24 200 do
onepamueHo20 mpy4anHsa. Sk incmpymenm ouiHKu 8upasiceHocmi 604608020 CUHOPOMY 0YAa BUKOPUCMAHA Gi-
3yanvHo-ananoeosa wikana (Visual Analogue Scale, VAS) 3 dianazonom 6io 0 do 10 b6anie (0 = siocymmuicms 60410,
10 = Haiieipwuii 6inv, sKuil MoycHa cobi yseumu). s cmamucmu4io2o aHanizy eUKOpUCMo8y8anl npoepamy
StataCorp. 2023. Stata Statistical Software: Release 18. College Station, TX: StataCorp LLC. /a5 docaioncerus
83AEMO036 A3KY MidC NOKA3HUKAMU WKau oyinku msyckocmi mpaemu (Injury Severity Score, 1SS) i VAS 6ya0
sukopucmano simple linear regression analysis. Pezyavmamu. Cmamucmu4to 3Ha4UM020 36’3Ky Midc NOKA3HU~-
xamu ISS i VAS ne 6yn0 3naiideno. Jocaioncents npooeMoHCmpy8ano, wo Ha 6-my 200Uy nicas OnepamueHo2o
empyuanns (OB) pieenv 60410 3HAUUMO 3HUSUBCS NOPIGHAHO 3 BUPANCEHICMIO 0010 uepe3 6—& 200un nicas 3acmo-
CYB8AHHSL NIKAPCHK020 3AC00Y | CMAMUCMUYHO 3HAYUMO He 8IOPI3HABCA 8I0 NOKA3HUKIE HacmynHux 4 0i6: VAS 6 200
nicast OB vs 12 200 nicas OB — p = 0,2500; VAS 6 200 nicas OB vs 24 200 nicass OB — p = 1,0000; VAS 6 200 nicas OB
vs 48 200 nicas OB — p = 0,4531; VAS 6 200 nicas OB vs 96 200 nicas OB — p = 0,2188. Boonouac cmamucmuuro
3Hauuma piznuys 6yaa susenerna mixc VAS 6 o0 nicas OB vs 120 200 nicas OB — p = 0,0010. Bucnoexu. byau npo-
0eMOHCMPOBaHi echeKmusHicmo i cnpusmausuil npogine nepeHocumocmi duHar0yginy cebaxamy K KOMHOHeHMA
MYAbMUMOOANbHOT aHaneesii 8 yM08ax nicasonepayitinoeo 31eb08aHHS 6 NAYIEHMIE NiCAS PEKOHCMPYKIMUBHUX
ONepamueHUX GMPYHaHs, 3yMOBACHUX MIHHO-8UOYX08UMU MPABMAMU.

KnrouoBi ciioBa: mysemumooansvia ananeesis; xponiunuii 6iab; nicasonepayitinuii 6ine; Ounarbypiny cebakam;
MIHHO-8U0OYX08a Mpasma

Bctyn

Minno-BrOyX0Bi mOpaHEeHHSI, YaCTO ITOB’sI3aHi 3 TpaB-
MaTUYHUMM i CKJIQJHUMU 00CTaBUHAMU, CTBOPIOIOThH YHi-
KaJIbHI BUKJIMKU Yy cepi XipypriyHUX BTpydaHb i Mogaab-
IIIOTO JIiIKyBaHHS 007110 [1].

MiHHO-BUOYXOBi TpaBMU OXOILTIOIOTH LUJIMK CIIEKTP
TpaBM, 110 BIUIMBAIOTh Ha Pi3Hi aHATOMIYHi CTPYKTYpHU i

BUKJIMKAIOTh Pi3HOMaHITHi 00J1bOBI MaTepHU. XipypriuHi
BTpYYaHHS JUISI JTiKyBaHHSI MiHHO-BUOYXOBUX TPaBM Ba-
PIIOIOTH Bil OPTONEAUYHUX TIPOLICIYp TIPU TIepeoMax 10
PEeKOHCTPYKIIii M IKUX TKAaHWH, i KOXHEe BILUIMBAE Ha 3a-
raJibHy CKJIIHICTh Micas0nepaliifHOro JiKyBaHHSI 00JII0.
[MicasionepauiiiHuii 6ifb Micjasl JaHOTO TUMY YpaKeHb
MOXe OyTU iHTEeHCUBHUM i OaraTorpaHHUM, 110 BUMAarae
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OTO peTeIbHOTO BUBYEHHS 1 PO3POOKHM iHAUBITyaIbHUX
crpareriii [2].

Jana myOmikaitis mprcBsYeHa PO3LJISIAY POJIi OIiOITHUIX
aHAJITETUKIB Y KOMILJIEKCHOMY JIiKyBaHHI Micisionepariii-
HOTO 0OJII0 TIC/sl PEKOHCTPYKTUBHUX OMEPAaTUBHUX BTPY-
YaHb, 3yMOBJICHUX MiHHO-BUOYXOBUMHU TpaBMaMu, aHaJTi3y
X repesar, mpo0JieM Ta eBOJIIOL[i1 BAKOPUCTAHHS OMIOINiB Y
oMY crielM(pivHOMY KOHTEKCTi [3].

Ha croromHi omioigHi aHaJreTMKU, 30KpeMa Taki rnpe-
napartu, sik Mop@iH, OKCMKOAOH i TimpoMop¢OH, IIUPO-
KO 3aCTOCOBYIOThCS 1151 €(peKTUBHOTIO 3HEOOJFOBAaHHS B
roCTpoMy MicsionepaliiHoOMy Iepiofi Ta € BaXKJIMBUMU
CKJIaIOBUMU MYJIBTUMOJIAIbHOI aHecTe3il. 31aTHICTh MOy -
JIIOBaTU OOJIbOBI CUTHAJIW B LIEHTPAJIbHIN HEPBOBi CUCTEMI
poOUTH X HEOOXiTHUMU KOMIIOHEHTAMU KOMILUIEKCHOTO
IU1aHy 3HeOOoMIOBaHHS [4].

Bomnouac, xoua omioigu i1 3a0€31e4yIOTh IMOTYXHY
aHaJITeTUYHY J1it0, 1X BUKOPUCTaHHSI He T1030aBJIeHe Mpo-
o1eM. IloTeHuian moGiyHUX eeKTiB, BKIIOYHO 3 MPUTHi-
YEHHSIM IMXaHHSI, CETaTUBHUM €()EKTOM i pUBMKOM pPO3-
BUTKY 3aJI€XKHOCTi, BUMArae 3BaKeHoro minxoay. MennuHi
MpaliBHUKY ITOBUHHI peTeJIbHO OLIiHIOBATH MPOdiab pu-
3UKY I KOPUCTI JIJIs KOXKHOTO MalliEHTa, BpaxOBYHOUM TaKi
daxkTopH, SIK TOIepenIHE BXKUBAaHHS OIiOiAiB, CYMyTHI 3a-
XBOPIOBAaHHS 1 OHOYACHUI MPUITOM THIIUX JIIKAPChKUX
3aco0iB [5].

TpuBane BxXXUBaHHSI OMiOINiB IJIsI 3HEOOIIOBAHHS B ITiC-
JigonepaliiHoMy nepioii MOXe BUKJIMKATUA 3aHEMTOKOEHHS
1110JI0 PO3BUTKY 3aJieXXHOCTi. TOX BaXJIMBUM € BIIpOBa-
JDKEHHSI CTpaTerii, CpsIMOBaHMX Ha MiHiMi3allilo [IbOTrO
PU3UKY, TAKMX SIK BUKOPUCTAHHSI OMiOiMiB MPOTIrOM Hali-
KOPOTIIOTO HEOOXiTHOTO MePioy i MOCTYMOBE 3MEHILIEHHS
no3yBaHHs1. CyTTEBOro 0OMEKEHHS IMOTEHUIMHUX MOOIYHUX
e(eKTiB OMiOifiB TAKOX JO3BOJISIE JOCIITH 3aCTOCYBAHHS
MYJIBTUMOJAJIbHUX TiAXOAiB 10 3HeOo oBaHHs. BoHu me-
pendavyaloTh IIOEIHAHHS OITiOIiB 3 IHITMMU 3HEOO0IIOBAIb-
HUMU 3ac00aMU, TAKUMU SIK HECTEPOIAHI MPOTU3AIaIbHI
npenapatu (HIT3I1) i micuieBi aHecTeTUKHU, AJIsI ONITUMI3aLIil
KOHTPOJIIO OOJIIO TIpY MiHiMi3allii 3aJ1esKHOCTI Bi OITiOimiB
[6, 12].

Pazom 3 TuMm, 3 orjisiny Ha 3pocTarydy MOIIMPEHICTh
MiHHO-BUOYXOBUX YPaXXeHb, X TSXKKICTb i CKJIaIHICTh
YIIpaBIiHHS 00JeM B MicC/IsIOIIepalLliiiHOMY MEPiofi 3 mo-
JAJIBIIIOI0 3arpo3010 XPOHi3alil 00J1bOBOTO MPOLECY, MO-
IIYK HOBUX pillleHb MJIs1 3a0e3MneuyeHHsT e(DeKTUBHOTO
micasionepalifHOro 3He00JIIOBaHHSI € OOIPYHTOBAHUM i
HeoOxinHuMm [7, 13].

YV manoMy KOHTEKCTi Hamu OyJjia JOCTiIkKeHa e(DeKTUB-
HICTh 3HEOOJTIOBAHHS MTPU BUKOPUCTAHHI JIKAPCHKOTO 3a-
co0y nuHanoydiny cedbakary (Dinalbuphine Sebacate) y
TOCTpOMY ITicJIsIoIepaliiiHoMy nepiomi [8].

HuHanOydiny cebakaT — 1ie MpoJliku HanodydiHy, BiH
€ OIiOITHUM aHAJITETUKOM 3 BJIACTUBOCTSIMU $SIK arOHicTa,
Tak i aHTaroHicrta. besnocepeaHbo Han0yhiH BUKOPUC-
TOBYETBCS IIJISI JIIKyBaHHS IIOMipHOTO i CMJIBHOTO 0OJIIO.
BiH nmie Ha Kanma-omioigHi peLenTopu sIK aroHicT i Ha
MIO-OITiOITHI PELIENTOPU — SIK aHTArOHICT, 3a0e3Ieuyoun
3HeOOJIIOBaHHS, MPU 1IbOMY MOTEHILIAHO MiHIMi3ylOUuun
MoB’s3aHi 3 omioimaMu Mo6iYHI epeKTu it MOXIUBICTH
3JI0BXKUBaHHSA [9].

BaxmuiBo Bin3HaunuTH, 1m0 mpoditb papMaKOKiHETUKN
JIIKapChKOTO 3aco0y AMHaI0ydiHy cebakary y (popmi mpo-
JIOHTOBAHOI'O BUBLIbHEHHST KAPAMHAIBLHO BiIpi3HIETHCS Bill
iCHYIOUMX Ha pUHKY ()OpM 3 HEeraliHUM BUBITbHEHHSIM. 30-
Kpema, MakcUMaJlbHa KOHIIEHTpALLisl VIS JIiIKapchKOIo 3ac0o-
Oy nuHanoy(diHy cebakary cTaHOBUTH 15,4 + 6,4 Hr/MI1, TOAI
SIK JIJIs] TUTIOBUX 3ac00iB Haj0y(iHy rizpoxjopuay BoHa
€ B JIeKiJIbKa pa3iB BUIIOIO Ta B CEPETHbOMY CTAHOBUTH
115,4 £ 56,5 ur/mi. TakoxX 3HAYHO BiIPi3HSETHCS i Yac 10
JIOCSATHEHHST MAaKCUMaJIbHOI KOHIIEHTpALIil Ta Iepiof HalliB-
BUBEJCHHS I AUHan0ydiny cebakary — 64,0 £ 9,3 rox
i 83,2 + 46,4 ron, a qis 3aco0iB HAMOY(diHy 3 HETAaHUM
BuBinbHeHHSIM — 0,4 + 0,1 rox i 4,0 = 0,5 roa BinmosinHO
[9]. Lle, 30kpema, 3yMOBIIIOE 3HAYHY TPUBAITICTh il AUHAJI-
OydiHy cebakaTy Ipy CTAJIOMY ITiATPUMaHHI MiHiMaTbHUX
KOHLICHTpaLIild.

MeTto10 LILOTO DOCTIMKeHHs OyJI0 BU3HAUECHHS e(eK-
TUBHOCTI I Ge3IeKM OJHOPa30BOi H03W HUHAJOYdiHy
cebakaty 150 Mr/2 MJ1 IK KOMIIOHEHTa MYJIBTUMOIAIbHOL
aHaJIre3ii, 3aCTOCOBAaHOTO BHYTPIIIHLOM SI30BO Tepe/ pe-
KOHCTPYKTUBHUMU ONEPaTUBHUMU BTPYYAHHSIMU 3 TIPU-
BOJYy MiHHO-BHUOYXOBHUX ypaKeHb.

MarTepiaAu Ta meToamn

I[IpocriekTUBHE BiAKpUTE HEpaHIOMi30BaHE KJli-
HiYHE MOCJiAXEeHHS MPOBeNeHO 3a yyacTi 15 mauieH-
TiB 3 MiHHO-BUOYXOBUMU TpaBMaMu, SIKUM SIK KOMIIO-
HEHT MYJIbTUMOJAJbHOI aHecTe3ii nepes ornepaTuBHUM
BTpYy4YaHHSIM OYJIO 3aCTOCOBaHO OAMHaNOydiHy cebakar
150 mr/2 mi.

Bik mamieHTiB cTaHOBUB Bix 25 mo 45 pokiB. Yci mairi-
€HTU TIEPEHEeCIU PEKOHCTPYKTUBHE OTlepaTUBHE BTPyUYaH-
HS ITiCJIsI MiHHO-BUOYXOBUX TpaBM. IlallieHTH OTpuMyBaiu
3arajJibHy aHecTe3ito 3 KitacaMu izmaHoro cratycy 1I1-1V
3a Kylacudikailielo AMeprKaHChKOTO TOBapUCTBa aHEeCTe-
3iojioriB (ASA). /IBa mauieHTH Oy/aM BUKJIIOUEHI 3 JOCTi-
IIDKeHHST BHACITIIOK TAKMX CUTYallili: HerroBHa olinka POP
3a Bi3yaJbHOIO peiiTuHroBolo 1mkanao (NRS), ramaporo-
Misl TIiJT Yac Ipyroro orJjisiLy, OTpUMMaHHSI HEPBOBOI OJI0Ka-
IIM U151 KOHTPOJTIO 00JI10, ajleprisl Ha MiClieBi aHeCTETUKU
a00 Mop(diH, MepeBUIICHHS PEeKOMEHIOBAHOTO TEPMiHYy
BBeJICHHS AMHaN0ydiHy cebakaty (Big 12 1o 24 roa nepen
OIlepalli€lo).

Jist BUBHAYEHHS TSKKOCTi CTaHy TMallieHTiB BUKO-
pucTOBYyBaJlacs IIKaja OLIIHKU TSKKOCTi TpaBMu (Injury
Severity Score, ISS) — aHaTomiuHa cucTemMa OLiHIOBaHHSI,
sIKa I03BOJISIE OTPUMATH 3arajbHy OLIHKY CTaHy Malli€HTiB
3 MHOXKMHHUMH YITKOIKEHHSIMU, & TAKOX JOTIOMArae mpo-
THO3YBaTH IIAHCY Ha BVXKWBAHHS i MOTEHIIHI HACTiAKN
s 3mopoB’st. KoxxHiit TpaBMi mpucBoloeThes 0an 3a AIS
(Abbreviated Injury Scale — ckopoueHa 1IKajaa TpaBM) i
PO3MOIIISIETHCS HA OAHY 3 IIECTU AUISIHOK Tijia (rojioBa, 00-
JINYYS, TPYAHA KJTiTKa, XUBIT, KiHIIBKU (BKJIIOYHO 3 TA30M)
i 30BHIlIIHI opraHun). BUKOpUCTOBY€EThCS JTMIlIe HABUIINIA
6axn 3a AIS y KoxHili minsgHIi Tia. banu Tphox HaKOIBIIT
TSKKO TIOIIKOJIKEHUX MiJISTHOK Tijla MiIHOCSITBCS 10 KBa-
IpaTy i 1oJaioThCs pa3oM IS OTpuMaHoro Oaiy 3a ISS.
Ouinka ISS mae 3HayeHHs Bin 0 mo 75. OuiHka 1 o3Havae
JIETKY TpaBMY, a OlliHKa 75 — cMepTesibHYy TpaBMy. 3a BU-
3HAUEHHSIM, Oy/b-siKa OILliHKa IUISIHKU Tijia 3a IIKaJI0lo
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AIS, 110 n0opiBHIOE 6, aBTOMAaTUYHO MPU3BOAUTH OO 3HA-
yeHHs ISS, mo nopiBHioe 75. Ouinka 1 3a mkanoo ISS
MOXJIMBA, SIKIIIO MOILIKOMXEHO JIUIIe OJHY IUISHKY Tijla.
Lle mpakTUYHO €1MHA aHATOMIYHA CHMCTEMa OIliHIOBaHHS,
sIKa JIIHIAHO KOpPeJIIOE 3i CMEPTHICTIO, 3aXBOPIOBAHICTIO,
nepeOyBaHHSM Y JIiIKapHi Ta iHIIMMU TTOKa3HUKAMU TSIK-
Kocti. OpHak, ockiabku ISS 3HaYHOIO Mipolo Ga3yeThCcs
Ha CHCTeMi OLIIHKHU TSDKKOCTI ALS, BoHa Mae meski Ti cami
obmexeHHs. Hanpuknan, 6amu TskkocTi (AIS 1—6) 6a3sy-
IOThCS Ha cy0’ eKTMBHIl mymini ekcrepTiB. Kpim Toro, ISS
He BPaXxOBY€ BIUIMB MHOKWHHUX TPAaBM B OJIHii1 NiISTHII Tija
MIpHY OLIiHII, i 3TiAHO 3 HEO, CTYMiHb TSLKKOCTI B IUISHIIL
TOJIOBU € aHAJIOTIYHUM JI0 iHIIMX OisiHOK Tina [10, 13].

TsoKicTh cTaHY MalliEHTIB B HAILIOMY JTOCJIiIKEHHI CTa-
HoBwia 61,2 + 7,3 6ana 3a ISS.

Y pi3HUX DOCHIIXKEHHSIX TAKOX BUBYAETHCSI KOPESLis
MiX BUpaxkeHicTio 0oJito i1 omiHnkoio 3a ISS. Kopensiis
Mmix ISS i 6osrem T0J19TaE B TOMY, 1110 3a3BMYaii YMM BUIIA
olliHKa 3a ISS, TuM cuibHiIIMI OiIb MOXe BiTyyBaTH Ma-
LEHT, OCKITBbKU TSKKICTh i KiJIbKICTh TPaBM 30ibLIYIOTh
iMOBIpHIiCTh iHTeHCUBHOTO Oouto. [IpoTe 11e He 3aBXau
TaK, OCKUIBKM CIPUMHSITTS 0OJIIO € CY0’EKTUBHUM i MOXKeE
BapiloBaTH 3aJIe3KHO BiJl 6aratbox (pakTopiB, BKIIOYHO 3
MCUXOJIOTIYHMM CTAaHOM ITalliEHTa, HAasBHICTIO IIIOKY, iH-
JUBiTyaJIbHUM TTOPOTOM 00JTI0 i1 e(heKTUBHICTIO 3HE0OJTI0-
BaJIbHOI Tepartii.

s ypaBiiiHHsI 60JieM y TAIli€EHTIB 3 BUCOKUM 0aloM
3a ISS nikapi MOXyTh BUKOPUCTOBYBATH Pi3Hi METOIU 3HE-
0O0IIOBaHHSI, Y TOMY YMCJIi OTiOiTHI aHAITETUKU.

15 mauieHTiB OTpUMaId OJHOPA30BY 103y AMHANIOY(]iHY
cebakaty 150 Mr/2 MJ1 BHYTPillIHHOM "SI30BO 3 BAKOPUCTAH-
HSIM Z-TeXHIKM B CITHUYHY IUISTHKY 3a 12—24 ron no onepa-
TUBHOTIO BTpy4YaHH:. [1py BUKOHAHHI Z-101i0HOI TEXHIK1

iH’ €Kil ermiaepMaIbHUN i MiAIIKIpHUNA IIapy ITiAIIKipHOL
KJITKOBUHHU 3CyBaJIi Ha 2—3 cM BOIK HEZIOMiHAHTHOIO pYy-
KOIO, OTHOYACHO BUKOHYIOUM ITMOOKY iH’ €KIIiI0 B M’sI3 m.
gluteus maximus (BepxHili 30BHIIlIHI/l KBaApaHT CiTHUIII)
JIOMiHaHTHOIO PYKOIO.

SIK iHCTPYMEHT OLIIHKM BUPaXXeHOCTi 00JIbOBOTO CUH-
npoMy OyJjla BUKOpMCTaHa BidyaJbHO-aHaJI0roBa IKasia
(Visual Analogue Scale, VAS) 3 niarmazonom Bin 0 mo 10 6amiB
(0 = BincyTHicTb 6oito, 10 = HaiTipiKi Oilb, IKMit MOXKHA
cobi ysaButu) [10, 13].

Y 1upoMy HOCHiIKEHHI TaKOX (PiKCcyBaJM KibKiCTb i
4acTOTY 3aCTOCYBaHHSI JOJATKOBUX 3aCO0iB 11 KOHTPOJIIO
6outto (rescue medications).

I cTaTUCTUYHOTrO aHalli3y BUKOPUCTOBYBaIU MPO-
rpamy StataCorp. 2023. Stata Statistical Software: Release
18. College Station, TX: StataCorp LLC. Jlyist nociimakeHHs
B3aeM03B’s13Ky ISS i VAS Oyno BukopucraHo simple linear
regression analysis.

PesyAbTaTH

CTraTUCTUYHO 3HaYMMOTO 3B’s13Ky MixX ISS i VAS He
OyJ10 3HAIEHO:

— ISS VAS baseline — p = 0,834;

— ISS VAS 6—8 ron micisg BBeIeHHS mperapary —
p =0,849;

— ISS VAS 6 rox micist onepaTMBHOIO BTpyYaHHS
(OB) — p=10,253;

— ISS VAS 12 roa micis OB — p = 0,266;

— ISS VAS 24 ron nicinss OB — p =0,682;

— ISS VAS 48 ron miciist OB — p = 0,084;

— ISS VAS 96 ron miciist OB — p = 0,074;

— ISS VAS 120 roa miciist OB — p = 1,000 (puc. 1) .

J1st olliHKM eeKTy BBeeHHs IIperapaTy Ha piBeHb

VAS vs ISS
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PucyHok 2. CepeaHi nokasHuku VAS
y pi3Hi nepiogn yacy

6outto (VAS) 6yno BukopuctaHo Wilcoxon Signed Rank test.
Baseline vs Others. CTaTucTUYHO 3HaUYMMa pi3HUII OyJia
3HalieHa MixX TAKUMU TTOKa3HUKAMU:

— VAS baseline vs 6—8 ro miciist BBeAeHHS Mpernapa-
Ty — p =0,0001;

— VAS baseline vs 6 ron miciast OB — p = 0,0001;

— VAS baseline vs 12 ron micist OB — p = 0,0001;

— VAS baseline vs 24 rox micist OB — p = 0,0001;

— VAS baseline vs 48 ron micist OB — p = 0,0001;

— VAS baseline vs 96 ron micis OB — p = 0,0001;

— VAS baseline vs 120 rox miciast OB — p = 0,0001.

HocnimkeHHsT Ha 6-Ty — 8-My FOAMHY IIiCJIs1 BBEICHHSI
Mpernapary mokasajao CTaTUCTUYHO 3HAUYMMY Pi3HUIIIO Mixk
TaKUMU TTOKa3HUKAMU:

— VAS 6—8 ron miciis BBeIeHHS Tpernapary vs 6 Tof
micast OB — p =0,0001;

— VAS 6—8 rox miciist BBeeHHSI Tipernapary vs 12 rog
nicist OB — p =0,0001;

— VAS 6—8 rox miciist BBeIeHHSI TIpernapary vs 24 rof
nicast OB — p =0,0001;

— VAS 6—8 rox miciist BBeIeHHSI Tipernapary vs 48 ron
niciast OB — p=0,0001;

— VAS 6—8 ron micist BBeaeHHs mpernapaty vs 96 roj
micist OB — p =0,0001;

— VAS 68 ron micis BBeaeHHs mpemnapary vs 120 rof
nicass OB — p=10,0010.

Cii 3a3HaYNTH, 1110 HA 6-TY TOIMHY TiCIsI XipypriqyHOTO
BTPYYaHHS piBeHb OO0 3HAUYMMO 3HU3UBCS ITOPiBHSIHO
3 BUpaXKeHICTIO 0OJII0 Yepe3 6—8 rof Mmicist 3aCTOCYBaHHS
JIIKapChbKOTO 3ac00Y i CTAaTUCTUYHO 3HAYMMO HE Bipi3HSIB-

csl BiJ MOKa3HMKIB HacTynHuX 4 ni6: VAS 6 rox micias OB
vs 12 ron micast OB — p = 0,2500, VAS 6 ron micist OB vs
24 rox micag OB — p = 1,0000, VAS 6 rox micisa OB vs
48 rox micist OB — p = 0,4531, VAS 6 rox miciasg OB vs
96 ron micist OB — p = 0,2188. BogHoYac cTaTUCTUYHO
3HaYMMa pi3HMIL OyJa 3HaraeHa Mixk VAS 6 ror miicist OB
vs 120 rox micast OB — p = 0,0010.

Ha puc 3. HaBeneHo cepenHe 3HaueHHs 0ajiB 3a VAS Ha
BCiX KOHTPOJbHUX TOYKaX. IHTEHCUBHICTh 0010, TOYMHA-
I0UM 3 KOHTPOJIbHOI Touku h (6 ron miciss OB) po Touku |
(120 ron micasa OB), Oyia BiporiiHO HUKYOK MOPIBHSHO
3 Toukoio L (6—8 rox micist BBeneHHs npenapary). Ciin
3a3HAYUTH, 1110 Ha 6-if meHb micist OB (Touka I) iHTeHCUB-
HicTb 6010 Oyna Buiioto (p = 0,0010) mopiBHsSIHO 3 MO-
nepennimMu Toukamu (h, E, F, G, H), mo € ouikyBanum,
OCKIJIbKM 3HeOO0II0BaIbHA sl JIIKapChKOTO 3aCO0y TPUBAE
1o 7 nio.

[TponemoHcTpOBaHi NaHi CBiqYaTh MPO 3MAaTHICTb M-
HanOyhiHy cebakaTy 3yMOBIIOBaTU PaHHE i 3HAYHE TOCTO-
BipHE 3MEHILIEHHS ITiC/ISIoNepaliiiHoOTo 600 3 MONATBIINM
crifikuM edekTom rpotsirom 120 ron micis rikyBaHHs. [To-
IBiliHMI aHai3 o1iHOK 3a VAS (0—4 6amm i 2—4 6anun) nae
3MOTY 3pO3YMITH, SIK caMe BilOyBA€THLCSI MOJIETIIEHHST OO0JTIO:
y JesIKUX Talli€HTIB CIIOCTEPIra€ThCsl 3HAUHE 3MEHIIIEHHS
00110, TOJIi SIK B iHIIMX TIEBHUI PiBEHb BUPAXEHOCTI 00-
JIbOBOT'O CUHAPOMY 30€pira€Thbcsl.

O6roBopeHHs

Bubip ontumanbHOro MeToay 3HEOOMIOBAHHS MiCIIS
MiHHO-BUOYXOBUX TpaBM Iependadyae peTeIbHUN PO3IJIsiL
pi3HUX ($aKTOPiB, 110 BKIIOYAIOTh XapaKTep TPaBMM, TUI
XipypriyHoro BTpy4yaHHsl, XapaKTepUCTUKH TalliEHTa i 10~
TeHIIiliHI TO0iYHi epexTu. Y miciasornepauiiiHomy 3He00-
JIFOBaHHI ITC/ISTI MiHHO-BUOYXOBUX YpaXkKeHb 3aCTOCOBYIOTH
KiJIbKa IMiJIX0/IiB 10 3HEOO0BaHHS, BKJIIOUHO 3 OMiOITHUMU
1 HEOMIOITHUMM CTpaTerisIMu. 3amis IPUHRHSTTSI OOIpyH-
TOBAaHUX PillleHb Yy KJIiHIYHIN MpaKTUIli MU OOTOBOPIOEMO
TYT IepeBaru i mpobyemMu, IoB’s3aHi 3 pi3HUMU MeTOoda-
MM 3HEOOJIIOBAHHS, 3 METOI0 HAJIEXKHOTO KOHTPOJIO 00JTI0
B MicJsionepalifHuii mepiof i 3amodiraHHs MOJaJIbIIUM
YCKJIamHeHHSM [ 14].

[Tpodinab pu3KKy i KOPUCTI Bill BXUBAHHS OMiOiiB, TTPO
SIKi TOBOPUJIOCS BUILIE, PETEIHHO OLIIHIOETHCS, a TaKi CTpaTe-
Tii, IK Mali€EHT-KOHTPOJIbOBAHA aHAJITE3isl, 3ACTOCOBYIOTHCS
NI iHAMBiAyati3allii Jo3yBaHHS i MiABUILEHHS aBTOHOMIl

tabstat base L h EF G H I, statistics (count mean, sd)
Stats base L h E F G H I
N 15 15 15 15 15 15 15 15
Mean 7.266667 5.866667 2.666667 2.866667 2.6 2.866667 2.933333 3.8
SD .9611501 1.060099 .7237469 .7432234 ,9856108 .7432234 .9611501 1.082326

PucyHok 3. CepeaHe 3HavyeHHs 6anis 3a VAS Ha BCiX KOHTPOJIbHUX TOYKaxX

TMpumitkn: base — 6inb go BBegeHHs; L — 6-8 rog nicnsi BBeaeHHs npenapary; h — 6 rog nicns onepadii; E —
12 rop nicns onepadii; F — 24 rop nicns onepadii; G — 48 roa nicnsi onepauii; H — 96 rog nicns onepavii; | —

120 ropa nicns onepadii.
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nauieHTa. J1o3yBaHHS i pexkUM BBEICHHSI OIOIMHUX aHaJI-
TFeTUKiB BUBAXXKEHO IMiA0MPAETHCS BiAMOBIAHO 10 iHAUBILY-
aJIbHMX ITOTPe0 Malli€eHTa 3 ypaxyBaHHSIM TaKuX (paKTOpiB, SIK
IHTEHCUBHICTb 00JI10, IEPEHOCUMICTb i MOTEHIIiiTHI MOGIYHI
edexrtu. [lalieHT-KOHTpOIbOBaHA aHAJITe3isl — 1€ OOUH 3
METOIiB, SIKWi1 JO3BOJISIE TALlIEHTAM CAMOCTIITHO MpUitMaT
3a37aieriab BU3HAYEHY 103y B Oe3MeUHUX MeXax, 110 ITiBHU-
1Y€ iXHE BiMIyTTSI KOHTPOJIIO Hax 6oiem [15, 22].

HeomnioinHi aHaATreTUKM, 30KpeMa MnapaleramMol Ta
HEeCTEePOiaHi IpoTu3anajibHi MpernapaTu, BigirpaloTb BU-
pilllafbHy poNb Yy MyJIbTUMOIANbHIN aHanresii. Ixwui
npoTu3amnajibHi ¥ aHaJAreTU4YHiI BJIACTUBOCTI CHOPUSIOTh
eeKTUBHOMY 3HEOOJII0BaHHIO, MiHIMi3yl0uM MOTpedy B
omioinax. OgHaK CJlill BpaxoByBaTU MPOTUIOKA3AHHS s
MAIiEHTIB 3 HUPKOBOIO HEIOCTATHICTIO 200 3aXBOPIOBAHHSI -
MM IIUTYHKOBO-KHUIITKOBOT'O TPAKTY, JUTSl SKMX BUKOPHUCTAHHSI
HII3I1 moxxe 6yt oomexxenum [16, 20].

Meronu perioHapHOI aHeCTe3ii, BKJIIOYHO 3 eITiIypabHOIO
aHaJIre3i€ro Ta 6JI0Kanoo repudepuyHUX HEPBIB, 3a0e3meuy-
I0Th 11iJIECTIPSIMOBaHE JIOKAJIbHE 3HEOOJIIOBAHHSI, OCOOJIMBO
MpHU orfepaLisgx, O 3a4iMalTh MeBHI aHATOMIYHI IISTHKU.
IlepeBaroto 1IuX METO/IIB € 3MEHILIEHHSI CUCTEMHUX TTOOIYHUX
edekTiB, OB’ 13aHKX 3 aHAITETUKAMM, 1110 CIIPUSIE IITBUIILIOMY
omyxxaHH10. OIHaK TOLUIBHICTS i Oe3IeKa perioHapHoi aHec-
Te3ii 3ajiexkaTh Bill TakuX (pakTopiB, SIK 30Ha OMEepaTUBHOTO
BTpPYYaHHs i 3arajibHUIA CTaH 3010pOB’s nartieHTa [17].

Konuerniiis MyasTUMOnaIbHOI aHare3il nepeadoavae
MOENHAHHS Pi3HUX 3HEOOJIOBATIbHUX 3aC00iB i3 B3aeEMO-
JIOTIOBHIOIOUMMU MeXaHi3MaMM il [J1s onTUMi3allii KOHT-
potio 00110 TpH MiHiMi3allii mo6iyHuX edekTiB. Takumii min-
Xi MO3BOJISIE MOCITTU CUHEPTiYHOTO e(eKTY, MOTeHLIiHO
3MEHIIIYIOUN 3aJIeXHICTh Bil OYAb-SIKOTO OJHOTO KJIacy
aHaireTukiB. [ToegHaHHS OMiOINiB 3 HEOMIOIMHUMMU aHaJ-
TeTUKaMHM i METOJJaMM periOHapHOI aHeCTe3il € ITOITNPEHOIO
MPaKTUKOIO B IicisionepaliiitHoMy 3HeOO0II0BaHHI TTiCs
MiHHO-BUOyxoBUX TpasM [18, 19].

[1pu BUGOpPi MeToMy 3HEOOIOBAHHSI CJIiJl KEPYBATUCS
MiaX0JI0M, OpPiEHTOBAHUM Ha MalliEHTa, 3 ypaxXyBaHHSIM
IHIWBiTyaTbHUX TepeBar, CYIyTHIX 3aXBOPIOBaHb i TTOTEH-
LiTHUX TPOTUNOKA3aHb. 3ay4eHHS TALIiEHTIB 10 CHiJIbHO-
ro TIPUHAHSATTS pillleHb A€ iM MOXKJIMBICTb OpaTh aKTUBHY
y4acTh B yIpaBJliHHI CBOIM 00J1eM, CIIPUSIIOYM OiIbII iHIU-
BimyasizoBaHOMY I e(peKTUBHOMY BigHOBIeHHIO [20, 21].

TToTouHe mocimKeHHs it OTpUMaHHSI TOCBiy KTiHIYHOTO
3aCTOCYBaHHSI TMHAI0Y(DiHy cebakaTy CIIpsIMOBaHE B TOMY
YUCITi Ha BUBHAYEHHST HOBUX CTpaTeTiil 3HEOOIOBaHHS 3 TIO-
JIneHuMy npodinsgmu eeKTUBHOCTI it 6e3neku. Jlocsir-
HEHHs y (hapMaKOJIOTii Ta TEXHOJIOTI1, BKIIFOUHO 3 PO3POOKOI0
OITOI/IiB, 1110 3MEHIIIYIOTh PU3MK 3JIOBKMBaHHSI, Ta aJIkTEpHA-
TUBHUX HEOITiOITHMX TIpeIapariB, MOXYTb CTBOPUTH Mepemy-
MOBH TSI KPAIIOTO KOHTPOJTIO HaJl 00JIeM Y TIOCTOTepalliiitHMiA
Mepiofl, y TOMY YUCJIi Y BUMAAKY CKJIaIHUX KOMILIEKCHUX ypa-
JKEHb 1 BiIMOBIAHUX onepaliitHux BTpydaHsb [20, 23].

30Kpema, y po3pi3i 3acTocyBaHHSI HOBUX (POPM OITiOi-
HUX aHAJITeTUKIB ITepeBaru AMHAIOY(piHy cebakaTy, sSIKi IIpo-
JNIEMOHCTPYBaB HAOYTUI KJITiHIYHUI TOCBil, MOXYTb CTaTH
BaroMUM KPOKOM Ha HUISIXY 0 MOKPAIIEHOIO YIpaBIiHHS
0oJieM B TTic/sionepaiiiHOMy Mepioji.

Byno nponemMoHcTpoBaHoO:

1. 3MilIaHi aroHiCTUYHO-aHTArOHICTUYHI BJIAaCTUBOCTI.

JwnnHanoydiny cebakaT — IIe MPOJIiKM HaIOydiHy, BiH
Mae€ 3MilllaHi BJIaCTUBOCTi aroHicTa-aHTaroHicra. Ik aroHict
Karra-oIlioiTHUX PELENTOPIiB Ta AHTAaTOHICT MIO-OITiIOITHMX
pernenTopiB, HAIOY(diH MoxXe 3a0e3IMeUYNTH aHaJTe3il0 3 IT0-
TEHLITHO MEHIIIOIO KiJIbKICTIO TOOIYHUX e(heKTiB i MEHIIIUM
PU3UKOM TIPUTHIYEHHSI IMXaHHS MOPIBHSIHO 3 TPaaULIiTHN-
MM aroHictTaMu OMioiiB.

2. 3HIKEeHHS pU3KUKY PO3BUTKY 3aJIEKHOCTI.

[TonpiiiHa nist HanOy(diHy SIK aroHicTa i aHTaroHicTa
MOX€ CIIPUSTH 3HMKEHHIO pU3UKY (Di3MIHOI 3aJ1€3KHOCTI i1
MOTEHIIiaTy 3JI0OBXUBaHHS MOPiBHSIHO 3 YUCTUMHU OITiOiI-
HuMU aroHictamu. Llst oco6auBicTh 0COOJIMBO aKTyajabHa B
KOHTEKCTi JJOBrOTPUBAJIOTO JIiKyBaHHSI OOJTIO.

3. Huxxay yacToTy MpUTHiYeHHS JUXaHHSI.

JlocmimKeHHST TIPUITYCKaIOTh, 110 TMHAIOY(diHy cebakar
MOXKe MaTH HUKYY YaCTOTY NMPUTHIYEHHS AUXaHHS TTOPiB-
HSTHO 3 IESIKMMM iHIIMMM OITioizaMM, 110 MOXe OyTH KO-
PUCHUM Yy CUTYaIIisIX, KOJIU AuxajbHa (PYHKIlisI BUKIMKAE
3aHEIMOKOEHHSI, HalIpUKJIa, Y Malli€HTIB 3 IUXaJIbHOIO He-
JIOCTATHICTIO BHACIIIIOK TPaBM.

4. CyTTeBe 3MEHILIEHHSI iIHTEHCUBHOCTI MicIsionepaitiii-
HOTO 00JTIO.

BHyTpilHbOM’s130Ba iH’€K1ist AMHaNOydiHy cebakarty
3a0e3Ieuy€e NOBiIbHE BUBLIbHEHHS i MMOTPAIUISIHHS HaJIOy-
(iHy B KpOBOHOCHE PYCJIO i MiATPUMYE BiTHOCHO HU3bKY
KOHIIEHTpallil0 HaJ0y(hiHy MPOTSroM paHHbOI'O BiTHOBHOTO
repiozy, 110 BipOTiTHO 3MEHIITY€E iHTEHCUBHICTb ITicJsione-
pauiifHoro 60J10.

5. [lepeBaru Z-TexHiKM iH’ €KIIii.

3acTocyBaHHS Z-TeXHIKM iH’ €KIIii 3aIT00ira€ MmosiBi Io-
0iuHUMX e(heKTiB y MiCIli BBeI€HHSsI, OCKLIbKI PO3YMH JUHAJI-
Oydiny cebakaty € MacastHUM [23].

BucHoBKM

Y cknagHoMy JaHAma@Ti micasionepaiiHoro MeHe K-
MEHTY OOJIIO MiCJIsI MiHHO-BMOYXOBUX TPaBM He iCHY€E yHi-
BepcaJibHOTO piltieHHsI. Bubip MeTomy 3HeOOII0BaHHSI T10-
BUHEH OyTH iHAMBiAyaJbHUM, 3 YpaXyBaHHSIM YHiKaJbHUX
acTIeKTiB CTaHy KOXHOTo naiieHTa. MyabTUMOnaIbHUN
MiIXia, SKUi BKJIIOYA€E pi3Hi METOIM 3HEOOTIOBAHHST, MOXE
3aMpOIIOHYBATH HAOLIbII KOMITIEKCHY i e(heKTUBHY CTpa-
TEril0, ONTUMIi3YIOUH 3HEOOTIOBAHHS | MiHIMi3yIOUM MTOTEH -
LiiHI pU3UKU, OB’ s13aHi 3 OyIb-SIKUM OKPEMUM METOIIOM.

Bynu npoaemoHcTpoBaHi e(eKTUBHICTD i CIIPUSTIN-
BUU npodiJib NepeHOCUMOCTi AMHANOY(hiHy cebakaTy sIK
KOMITOHEHTa MYJIbTUMO/IAIbHOI aHaJTe3ii B yMOBax MicJisi-
ornepalliiiHoro 3He00I0BaHHSI B MALIiEHTIB ITiCJs1 PEKOH-
CTPYKTUBHUX OIEPAaTUBHUX BTPyYaHb, 3yMOBJIEHUX MiH-
HO-BUOYXOBUMM TpaBMaMM. J1JIst TOBHOTO pO3YyMiHHSI i10TO
e(eKTUBHOCTI, TTpodiIio Oe3MeKH i 0COOIMBOCTEM 3aCTOCY-
BaHHS B Pi3HUX KJIiHIYHMX KOHTEKCTaX HeOOXiTHI MOJaIbIITi
MOCIIXKEeHHS i KJTiHiYHiI olliHKu. JIikapi TOBUHHI PeTeJIbHO
OLIIHIOBATH iHAMBIMyaJibHI MOTPeOU TAIiEHTIB i BpaxOBY-
BaTH €BOJIIOLIiI0 BapiaHTiB 3HEeOOJIOBaHHS, OaJaHCYIOUU
MiX ITOTeHIIMHUMU TIepeBaraMu InHaa0ydiHy cebakaTy Ta
IHIIUMUA JOCTYITHUMU CTpaTETisIMU aHaITe3ii.

KonduikT inTepeciB. ABTOp 3asiBJISIE MPO BiICYTHICTD
KOHGJIKTY iHTepeciB Ta Bj1acHOI (hiHaHCOBOI 3alliKaBIeHOC-
Ti TIPU TIATOTOBILI JAHOI CTATTi.
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Study of the intensity of postoperative pain after mine-explosive injury:
a pilot study of different analgesics

Abstract. Background. Mine-explosive injuries, often associated
with traumatic and complex circumstances, pose unique chal-
lenges in the field of surgical interventions (SI) and subsequent
pain management. That is why the main goal of this study was
to determine the safety and effectiveness of a single dose of din-
albuphine sebacate 150 mg/2 ml as a component of multimodal
analgesia applied intramuscularly before reconstructive surgeries
due to mine-explosive lesions. Materials and methods. A prospec-
tive, open, non-randomized clinical study was carried out with
the participation of 15 patients with mine-explosive injuries,
who were treated using dinalbuphine sebacate 150 mg/2 ml as
a component of multimodal anesthesia for postoperative pain.
All patients received a single dose of dinalbuphine sebacate
150 mg/2 ml intramuscularly using the Z-technique in the glu-
teal area 12—24 hours before surgery. The Visual Analogue Scale
(VAS) with a range from 0 to 10 points (0 = no pain, 10 = the
worst imaginable pain) was used as a tool for assessing the severity
of the pain syndrome. The StataCorp 2023 program was used for
statistical analysis. Stata Statistical Software: Release 18. College

Station, TX: StataCorp LLC. Simple linear regression analysis
was used to study the relationship between Injury Severity Score
(ISS) and VAS. Results. No statistically significant relationship
between ISS and VAS was found. The study showed that 6 h after
SI, the level of pain significantly decreased in comparison with
that 6—8 hours after the use of the drug and was not statistically
significantly different from the indicators of the following four
days: VAS 6 hours after SI vs. 12 hours after SI — p = 0.2500,
VAS 6 hours after SI vs. 24 hours after SI — p = 1.0000, VAS 6
hours after SI vs. 48 hours after SI — p= 0.4531, VAS 6 hours
after SI vs. 96 hours after SI — p= 0.2188. At the same time, a
statistically significant difference was found between VAS 6 hours
after SIvs. 120 hours after SI — p= 0.0010. Conclusions. The ef-
ficacy and favorable to-lerability of dinalbuphine sebacate as a
component of multimodal analgesia in the setting of postopera-
tive analgesia in patients after reconstructive surgical interven-
tions caused by mine-explosive injuries was demonstrated.
Keywords: multimodal analgesia; chronic pain; postoperative pain;
dinalbuphine sebacate; mine-explosive injury
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MartemMmaTnyHe MOAEAIOBAHHS NPOrHO3y mMirpauii
CTOPOHHIX TIA BOTHENOAABHOIO MNOXOAKEHHS

Pesiome. Axmyaavnicmo. Mema: demoncmpayia Moycaugocmeti MameMamuyHux memooie npu 00CAiONceHHi
Miepayii cmopoHHIX min 60eHenaabHoeo noxoodxcenns. Mamepiaau ma memoou. Ilpoananizoeano 82 eunadxku
B0CHENANbHUX OCKOAKO0BUX CAINUX NOPAHeHb PI3HOI 10Kai3ayii 3a 8uU3Ha4eHuil nepiod, y sKux 6yara miepayis cmo-
POHHbO20 Mina pi3HUMU wasxamu. Yci nopaneni 6yau vono8iuoi cmami, cepedHiii gix cmanosue 43,2 = 4, 1 poky.
3a munom miepayii CMmopoHHIX Min 802HENANbHO20 NOXOONCCHHS BUOINAEMO HACMYNHI HANPAMKU. OUXAAbHI WASXU,
WAYHKOBO-KUMKO0BULL MPaKm, cyOuHHe pycao (mMazicmpanvHi éeHu ma apmepii, cepye), ceuocmamesi Wasxu, y
NOpONCHUHAX (NAe8panvHill, yepesHiil, nepuxapoa, cyenobis), y M IKux mKaHUHAX NPU HACHOEHHI, KOAU ddxcepe-
AOM € CMOPOHHE MIN0, Ke PYXAemvcs 3a mokom eHoiw. Tlpu po3paxyHky oucmanyii miepayii 6yau 3acmocogari
cepeori anamomiuHi po3mipu opeais. byau eusnaueni pozmipu ma maca cmopoHHix min, IKi mMiepysanu 6HacAiook
602HENANbHOR0 NOpaHeHHs. s po3paxyHKy 0CHOBHUX NOKA3HUKIG 8pAX08Y8AAU HACMYNHI OaHI: 4ac GUABACHHS
CMOPOHHBbO20 MiNA NicAs NOPAHeHHs (XUAUHU), OUCMAHYIL Miepayii Ha 4ac eUs8AeHHS CMOPOHHbO20 Mina (cm),
4ac opieHMOBHO20 3aKiHUeHHs Miepayii (8UOANeHHS CIMOPOHHBO20 MIiNa) (XBUAUHU, MICAYE), OUCAHYIA, AKY MOdice
npoimu cmopoHHe mino (cm), Kinbkicms eunadkie miepayii. 3a 0CHO8Y MamemMamu4HUX PO3PAXYHKI6 835Mo
piensanus pyxy Hoetomona. 3a pezysomamamu mamemamu4nux po3paxyrKie ompumani Hacmynti 0aHi: cepeous
weuoKicmo Miepauyii no HANPAMKAx miepauii, obuucieHHs cepeOHboKeadpamu4Hoi noxubKu 04s weuokocmi, inmep-
841 3HAX00JCeHHS cepedHboi WeUOKOCMI, pO3PAXYHK08a OUCMAHYis, AKY npoilde cmoporHe mino. Pezyssmamu. 3a
DPO3MIpAMU CIOPOHHIX MI/l B0CHENANbHO20 NOX0ONCCHHS, AKI Miepyeanul, po3nodin 6ye HacMynHuii: 00 5 MM 8 Hali-
oinvuomy eumipi — 18 (19,8 %), 6id 5,1 do 8 mm — 73 (80,2 %) eunadku. Cepedrns maca 6udanreHux cmopoHHix
min, aKi miepyeaau, cmanosuna 4,2 + 0,4 epama. Kinvkicmo usienenux cmopoHHix min, saxi miepysanu, oysa 91,
3 AKUX eudanrenux cmoponnix min — 90 ma 1 — ne sudansnu. Iloodunoki cmoponni mina cmarnosuau 79 (96,3 %),
muoxcunni — 3 (3,7 %) eunadku. Iliopaxosanuil ouiKy8anuil uac, 3a aKuii 6 cepeoHboMy MOXCe NPOLMU CepeoHto
MONCAUBY OUCIAHYIIO CMOPOHHE MINO: 3 OMPUMAHUMU pe3yabmamamu 6yaa niopaxoeaua cepeous weudxicms
nepemiujeHHs CmopoOHHb020 MiNA 802HENANbHO2O NOXOOMNCEHHS HA PIZHUX YACMKAX Mina A0OUHU 3 YPaXy8aHHAM
uqcy euseaeHHs NOPAHeHHs; NiIOpaxo8aHo cepeoHtill Hac opieHMOBHO0 3aKIiHYeHHs Miepauyii (6UdaneHHs CIMOPOH-
Hb020 mina) ma cepedHs OUCMAHYIsL, IKY MOdce NPOUMU CIOPOHHE MIN0; NIOPAX08AHO, 3a AKUL O4IKY8AHUIL YaC
mino modice npotimu cepeoHio MoNCAUBY OUCMAHYII0 Miepayii i3 cepednboro weudkicmio. Bucnoeku. Cepedns weud-
Kicmb miepauyii no HanpsamKax miepayii ma po3apaxyHkoea OUCMaHyis, Ky npoiide CMOpoHHE Mino, 0036045H0Mb
npoeHo3ysamu micye po3mauly8anHs CMopoOHHb020 MIAA 34 HANPAMKOM Miepayii, wo 6naueac Ha onepamueHull
docmyn ma 06csie OnepamugHoe0 6mMpyHanHs. Yci cmoponni mina 60eHenanbHo20 NOX00MNCeHH s, AKI Miepysan,
Oyau manux abo cepeduix posmipie ma manu macy 0o 5 epamie. Ocobausocmi anamomiunoi 6y0oeu ma QyHKyii
0p2ami6 3a HANPAMKOM Miepauyii 6nauearoms Ha NPOSHO3YBAHHS GU3HAUEHHA MICUs N0KAAI3AUIT] CIMOPOHHBbO20 MiNa.
Ki1040Bi ciioBa: cmoponni mina; éoenenanvhie nopaneHHs; miepauyis,; npoeHo3; MamemamuuHe MoOea08aHH s
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Bctyn

Mirpallisi CTOPOHHIX TiJl BOTHEITAJIbHOTO IMOXOIXKEHHST
€ pinkuM sBuiieM [1—7] i moTpeOye BiAMOBiAHOI yBaru Ta
TaKTUYHMUX Jiii. Mirpailisi CTOpOHHIX TiJI € OKPeMUM BUIOM
nepediry BOrHenaabHOro MopaHeHHsI, TOMY PO3YMiHHS L€l
MpoOJIeMU T03BOJISIE TPUMAHSTH TTPABUIbHE PillIEHHS.

CyyacHe MaTeMaTUYHe MOJIETIOBAHHS CUCTEM i ITpolie-
CiB BUKOPUCTOBYE SIK HOBI MaTeMaTUYHi METOM, 30KpemMa
3 HOBMMM iH(popMalliiiHuMu oreparopamu [12, 13], Tak i
BiloMi KJlacuuHi [9].

IIporHo3yBaHHSI Mirpallii CTOpDOHHIX TiJl BOTHETIAJIbBHOTO
MOXOXKEHHS 3 BUKOPUCTAHHSIM MaTeMaTUYHUX METO/IB €
Cy4YaCHUM, aKTyaJbHUM Ta TUCKYCIHHUM MUTAHHSM, 110
PO3LINPIOE PO3YMiHHS IIPOLIECY Mirpaitii.

MeTta: nemMoHCTpallisi MOXJIMBOCTE MaTeMaTUUHUX
METO/IiB TIPU JAOCIiMIKEeHHI Mirpallii CTOpOHHIX TiJl BOTHEe-
MaJIbHOTO MOXOXKEHHS.

MaTepiaAn Ta MeToAmn

ITpoananizoBaHo 82 BuIagKu BOTHEMAJIbHUX OCKOJIKO-
BUX CJIIMKUX MOpaHeHb Pi3HOI JoKaji3allii 32 BU3HAYEeHU I
nepion, y sSIKuxX OyJia Mirpaiisi CTOpOHHBOTO Tijla Pi3HUMM
LIUISIXaMU. YCi mopaHeHi OyJu 40JIOBiYOi CTaTi, cepeaHiii
BiK ctaHOBMB 43,2 + 4,1 poKy. 3a TUIIOM Mirpailii CTOpOHHiIX
TiJ BOTHETAJbHOTO MOXOKEHHS BUIIJIIEMO HACTYITHI Ha-
MPSIMKU: IUXaJIbHI LUISIXU, LITYHKOBO-KUIIKOBUI TPAaKT,
CyIVMHHE pycio (MaricTpajibHi BEHM Ta apTepii, ceple), ce-
YOCTATEeBi LIUISIXU, Y MOPOXKHUHAX (TUIEBPaJIbHiil, YepeBHilii,
nepuKapaa, Cyriao0iB), y M IKMX TKAaHUHAX TP HATHOEHHI
KOJIU JIKEPEJIOM € CTOPOHHE TiJlO, SIKE PYXa€ThCS 32 TOKOM
rHomo (tabm. 1).

ITpu po3paxyHKy AMCTaHIIi1 Mirpaillii OyJn 3acTocoBaHi
cepe/iHi aHaTOMiYHi po3Mipu opraHis [8].

Bynu Bu3HaveHi po3Mipu Ta Maca CTOPOHHIX TiJl, SKi
MiTpyBajiy BHACIJOK BOITHEIAJIbHOTO MTOPAaHEeHHS.

s po3paxyHKy OCHOBHUX IMOKa3HUKIB BPaXxOBYBaJIU
HACTYIHI JaHi: Yac BUSIBJIEHHSI CTOPOHHBOTO TiJIa TIiCJIsI 1MO-
paHeHHs (XBWIMHU), AMCTAHILisI Mirpallii Ha 4ac BUSIBICHHS
CTOPOHHBOTO Tisia (CM), YaC OPiEHTOBHOTO 3aKiHYEHHSI Mi-
rpauii (BUgaJeHHs] CTOPOHHBOTO Tijia) (XBUJIMHM, MiCsI1li),
OUCTAHIIIS, SIKY MOXE IIPOUTU CTOPOHHE TijIo (CM), KiJlb-
KiCTbh BUMNAaJAKiB Mirpalii. Cxema npoBeieHHsT PO3paxyHKiB
MpHY Mirpauii CTOPOHHIX TiJl BOTHEITAJIbHOTO MOXOMXKEHHS
HagaHa Ha puc. 1.

3a OCHOBY MaTeMaTUYHUX PO3PAXYHKiB B3SITO PiBHSIHHS
pyxy Hetorona [12, 13]:

ma=F ' T F s
Ie m — Maca Tilna, @ — MPUCKOPEHH Tina, ﬁmm — IITOB-
xatoua cuia, F, =YV — cujia B’I3KOCTi CEpeloBUILa, V —
LIBUIKICTD Tifa, y — KoedilieHT TepTsl pilMHU YU cepe-
JIOBUIIIA.

V oMy TOCTiIKeHHi LITOBXAKOYa CHJIa Fm Mae mepionua-
Hy nipupony. [Ipeacrasumo F,,, y surnsaai F,,, =F, f(t), F, =
= const, 0 < f(t) < 1, f{t + T) =1{t), an/IqOMy%=v <15Iy—
yactota cepus, 7= 0,66 c. OCKiIbKM B HAC pyX BilOYBa€eThCSI
Ha 4YacoBUX IMpoMixkKax mopsaaky 10 xB >> T, To 3amMicTh 1e-
piognuHoi DyHKIIiT MOXHa B3sITH cepenHio F,, = <F, f(t)>.
I1pu nmocTiliHil CUJIi IBUAKICT CTA€ MOCTiIMHOIO, OCKITBKI
cuJia B’SI3KOTO TePTsl KOMITIEHCYE IITOBXAlOUy CUITY.

BiacTans, Aky npodwno

Biacrane, Aky AMOBipHO

CTOPOHHE Tino MOX@ NPOHTH CTOPOHHE Tino

@—O—@

Micue opieHToBHOrO
3aKiHYeHHA mirpauii
CTOPOHHBLOrO Tina

Yac Micue nokanisauii
nopaHeHHA CTOPOHHBOrO Tina

Yac opieHTOBHOIrO
3aKiH4YeHHA
mirpayit

Yac po susABneHHA
CTOPOHHLOIO Tina

PucyHok 1. Cxema npoBefeHHs1 po3paxyHKiB npu
Mmirpayii CTOPOHHIX Tin BOrHernasabHOro rnoxXoAXeHHs!

PiBHsiHHS pyxy Hbl0TOHA MOXXHa TiepenucaTii B HaCTyII-
HOMY BMIJISIIi:

F
O=<me>—y|v|, = |V|=M

=const, = 8§=(v)t,
nie epeMmileHHs S = min(<v>t, S,.), S,
BiICTaHb, SIKY MOKe IIPOUTH TiJIO.

3a pesyJbraTaMy MaTeMaTUYHUX PO3PaxyHKiB OTpUMaHi
HACTYITHi JaHi: cepeaHs IBUAKICTb Mirpallii Ito HalmpsiMKax
Mirpatlii, 00UMCIeHHS CepeIHbOKBAAPATUIHOI TOXUOKY 15T
LUIBUJIKOCTI, IHTEpBaJl 3HAXOIXXEHHS CEPEIHbOI IIBUAKOCTI,
PO3paxyHKOBa TMCTaHIIisl, IKY IMPOIie CTOPOHHE TiJIO.

— MaKCHUMaJIbHa

ax

PesyAbTaTH

3a po3MipaMu CTOPOHHIX TiJ BOTHEMNaJbHOTO MOX0-
JDKEHHSI, SIKi MirpyBajid, po3MoAia OyB TaKUi: 10 5 MM Y
Haioiapomy Bumipi — 18 (19,8 %), Bin 5,1 mo 8 Mm — 73
(80,2 %) Bunanku. CepeaHst Maca BUAAJIEHUX CTOPOHHIX
TiJI1, sIKi MirpyBaiu, craHoBuia 4,2 + 0,4 rpama.

KinbKicTh BUSIBICGHUX CTOPOHHIX TiJI, SIKi MirpyBaju,
Oyna 91, 3 skux BUOATIEHUX CTOPOHHIX Ti1 — 90 Ta 1 —
He Bunansiau. [ToonMHOKI CTOPOHHI Tijla cTaHOBUIM 79
(96,3 %), Muoxunni — 3 (3,7 %) Bunaaku.

CepenHi 3HaYEHHST JaHUX [IJIs1 PO3PaXyHKY MOXJIUBOC-
Tel Mirpailii CTOpOHHIX TiJl BOTHENAJbHOIO MOXOIXKEHHS
HaBe/leHi B Ta01. 2.

[TinpaxoBaHuii ouikyBaHUIi Yac, 3a SIKU Y CEpeTHbOMY
MOXe€ MPOUTU CepeiHI0 MOXJIUBY TUCTAHIIII0 CTOPOHHE
TiJIO: 32 OTPUMAHUMU pe3yJbTaTaMu OyJia MmigpaxoBaHa
cepeHsI LBUIKICTh MEPEMIlLIEHHSI CTOPOHHbBOTO TiJla BOT-
HETMaJbHOTO MOXO/XKEHHSI Ha Pi3HUX YacTKax Tijia JTIOAUHU
3 ypaxyBaHHSIM 4acy BUSIBJICHHSI TIOpaHEHHS; Miapaxo-
BaHO CepeaHill Yac OpPiEHTOBHOIO 3aKiHUYEHHS Mirpaiii
(BugaseHHsI CTOPOHHBOTO Tijla) Ta CepeaHsT AUCTaHIIis,
SIKYy MOXe IPOITHU CTOPOHHE TijJIO; MipaxoBaHoO, 3a SIKUI
OYiKyBaHMIi Yac TiJIO MOXe MIPOUTU CePEeIHIO MOXIUBY
NUCTaHILiI0 Mirpallii i3 cepeIHbOIO IBUIKICTIO.

Po3paxyHok ans auxaabHUX LUISAXiB HagaHUN B
Tabs. 3.

CepemHs MBUAKICTD TTEPEMillleHHSI CTOPOHHIX TiJ BOT-
HeTaJIbHOTO MOXOXKEHHSI B IUXAJTbHUX IIJISIXaX CTAHOBUTH
Vax= (0,5 + 3 * 0,42 + 0,32)/5 = 0,416 cm/xB. CraHnapTHa
roxubKa cepeHbOro OOUMCITIOEThCS 3a (hopmyiioto E =/ \n,
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Ta6bnuys 1
Yac Bu- ﬂ,upTaHL_l_ia Yac opieHToa- ﬂ!/ICTaH- .
£ S e | R | wohen| e | e
3 Hanpsimok mirpaufi Tina nicnsa SIBNIEHHS (BMpaneHHs npowTn | BMNap-
NOPaHEeHHs, | CTOPOHHLOIO | CTOPOHHLOFO | CTOPOHHE KiB
XBWJIMHUN Tina, cm Tina), XBWIMHU | TiNo, cm
1 LvixanbHi wnsxv 5
PoTornotka — Ttpaxes 40 20 20 10 1
PoTornotka — ueHTpasnbHi 6pOHXU 60 25 20 7 3
[opTaHb — GPOHXU 50 16 20 3 1
2 LLInyHKOBO-KULLIKOBUV TPaKT 20
PoTtornotka — wnyHoK 60 60 1440 340 5
PoTornotka — TOHKa KuLLKa 100 310 1200 200 2
PoTtornotka — ToBCTa KULLKa 240 460 240 20 3
PoTornotka — npsima KuLika 360 510 0 0 2
LLInyHOK — TOHKa KuLLKa 180 180 1200 320 1
LLInyHOK — ToBCTa KuLLKa 240 320 240 20 1
LLnyHOK — npama KuLka 360 340 0 0 1
OINK — ToHKa KuLika 180 170 1200 320 1
TOHKa KuLLKa — TOBCTa KULLKa 180 300 240 20 3
ToBCTa KuLLKa — npsMa KuLLKa 240 45 0 0 1
3 CyauHHe pycro 11
JliBa ApemHa BeHa — nisa nerexHesa 60 42 1440 18 1
apTepis
lNpaBa nigkntounyHa BeHa — nisa nere- 60 37 1440 18 1
HeBa apTepis
Cepue — npasa nereHesa apTepis — 120 19 1440 18 1
niBa nereHesa apTepis
Cepue — npasa BHYTPILLHA COHHA 60 25 40 0 1
apTepis
Cepue — niBa HMpkoBa BeHa 60 32 1440 50 1
BopiTHa BeHa — rifika BOPiTHOI BEHN 120 7 1440 0 1
JliBa HMpPKOBa BeHa — cepLe 120 32 1440 18 1
lNpaBa HMpKoBa BeHa — MNpaBa nereHe- 120 47 1440 18 1
Ba apTepis
HWXHA MOpoXHUCTa BEHa — cepLie 60 37 1440 18 1
HwxXHs nopoxHucTa BeHa — npasa 60 50 1440 18 1
nereHeBa apTepis
lMpaBa noBepxHeBa CTerHoBa BeHa — 60 58 1440 18 1
cepue
4 BinbHO po3TallioBaHi B MopOXHWHAaX CTOPOHHI Tina 43
MneBpanbHa NOPOXHMHA 60 28 240 28 10
MepukapgianbHa cymKa 920 13 240 13 2
YepeBHa NOpOXHUHA 60 36 240 15 8
MopoxHWHa nne4voBoro cyrnota 120 6 1440 6 4
MopoXHMHA KynbLLOBOro cyrnoba 120 55 1440 55 1
MopoxHMHa KoniHHOro cyrnota 120 16 1440 7 18
5 CeyocrareBa cuctema 1
Huvpka — ce4osif, 120 20 1440 22 1
6 Mo M’AKMX TKaHWHAaX NPU HarHOEHHI 2
CterHo 60 4 4 mic. 2 1
[ominka 60 3 3,5 mic. 2 1
3aranom 82
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€ o0 — CEPCAHE KBaApaTU4YHEC BimxuneHHs. Y JaHOMY BU-

HagKy R
p=Y00032 0,0255

V5

i BIAITOBiIHO iHTepBaJ 3HAXOIKEHHSI CePeaHbOI IBUIKOCTI
Tija B quxaibHuX 1uuissxax — (0,390; 0,442).

Taxum ynHOM, JUTSI 3HAXOMKEHHsI iHTepBajy nepedyBaH-
HSI Tijla B IUXaJbHUX LUISIXaX, HAIIPUKJIA[ Ha 65-i1 XBUJIMHI,
HeoOXiJHO 3pOOUTU HACTYITHI PO3paxXyHKMU:

1. 3a 60 XBWJIMH TiJIO TIPORIIIO 25 ¢M (32 JTaHUMU BH-
SIBJICHHS).

2. 3a HACTyIHI 5 XBWIMH TiJI0O MOXe MirpyBaTu Ha S =
=0,416* 5= 2,08 cM Ta 3HAXOOUTHCSI B TIPOMLKKY (26,95; 27,20).

Po3spaxyHku mjis IITyHKOBO-KMIIIKOBOI'O TPAKTy HagaHi
B Tabs1. 4—10.

CepenHs BUAKICTb ITEPEeMillleHHSI CTOPOHHIX TiJl BOT-
HeTaJIbHOTO MOXO/XKEHHSI B IIJTYHKOBO-KHUIIIKOBOMY TPaKTi
Ve = 1,6 cM/xB. CTaHgapTHa MOXMOKa CepeHbOro 00YMC-
JIIOETHCS 3a popmyrnoio £ = a/\/n_, IIe 0 — CepeaHE KBaapa-
TUYHE BiIXWJICHHs. Y JTaHOMY BUITAIKy

£-09 35

\/7

Tabnuys 2. Y3aranbHeHa Tabnnusi cepeaHix 3Ha4eHb fAaHuX AJ1s1 PO3pPaxyHKY MOXJIMBOCTeN Mirpayii
CTOPOHHIX Tis1 BOrHenasabHoro rnoxoaXeHHs

ssa égz g SE | IE LR X E“;i:’ e
€| EE%| =85 | & I8 |88 |82 g3 |0ZER
S| EoE| Z88 | § | 83| RE |9%8E |58 |gisg
c I ©sF s s IGF T =
£ Han S| o028 | Gao | B2 | 75| %8s | 8890 (828|sg:"
= psiMOK 8Im| Qo0& 3 O CIX | ToSC | O ~| SR Q
= Mirpauyi E|I5%| 353 | =5 | 5% | %55 |Sec3 | x58| 588%
L | SaE ® o= i ga c 2 ::,_5§.:|: xoF| @asoZX
)28z 535 | 8 | 9% | 8% |$283|&% | 2556
= @o0f | 9i=8 o X2 | 29 ezl gg FSg2
< |gsd| 832 | 8 | 2% | Py |8e=p| gy |oEER
(&) (&) &O © o ° o= =
1 AvxaneHi wnsxm 5 | 54 222 | 0,416 | 0,026 (()o,zg;) 20 68 | 16,35
2.1 LLINyHKOBO-KMLLKOBWIA (1,242;
TpaKT 7 71,43 131,43 1,6 0,358 1,958) 1371,43 300 187,5
2.2 5 | 180 250 | 1,380 | 0,152 | {{ 52317) 624 140 | 100,79
23 7 | 291,43 | 437,12 | 1,552 | 0,132 1(1&5?) 137,14 | 14,29 | 9,21
2.4 1 240 45 0,19 0 - 0 0 0
3.1 | Cyaunnre pycno 7 | 60 | 40,14 | 0669 | 0,066 %”?gg’)‘ 120 20 | 2989
3.2 4 | 120 | 2625 | 0219 | 0062 | 0157 | 1440 | 135 | 61,64
0,281)
41 BinbHO po3TaluoBaHi B no- (0,458;
POXHUHAX CTOPOHH Tina 20 63 29,7 0,487 | 0,029 0,516) 240 20,75 42,60
4.2 5 | 120 59 | 0,049 | 0,001 (%%Aé?‘ 1440 | 59 | 120,40
4.3 18 120 16 0,133 0 — 1440 7 52,63
CevocTtaTteBa cuctema 1 120 20 0,167 0 - 1440 22 131,73
6 Mo M’ AKMX TKaHWHax nNpu (0,052; .
HArHOEHHI 2 60 3,5 0,058 | 0,006 0,064) 3,75 mic. 2 34,48
Tabnunys 3. aHi ans po3paxyHKy MOXJIMBOCTEN Mirpauii CTOPOHHIX Ti/1 BOrHeNasnbHOro rnoxXoaXeHHs
B ANXasibHUX LUSIXax
LBuAKicTb,
3 KOO TiNo O64ucneHHs KintKlciE
Ne n/n Hanpsimok mirpadii pyxanocs po cepefHbOKBaApaTU4HOI EWTGRIGE
BUSIBNIEHHS, MOXM6KWN NS LUBUAKOCTI A
cm/XB
1 Potornotka — Tpaxes 0,5 0,084 0,007
2 PoTornotka — ueHTpasbHi 6pOHXM 0,42 0,004 0,000016 3
3 [opTaHb — 6POHXU 0,32 —-0,096 0,0092
CepepHe 3Ha4eHHs 0,416 0,0032
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Ta6nmys 4. QanHi gns po3paxyHKy MOX/IMBOCTEU Mirpavii CTOPOHHIX Tzl BOrHenasbHOro noxoaXeHHs
B LLIJTYHKOBO-KULLUKOBOMY TPaKTi (Yac BusBrieHHs1 o 100 XBU/INH)

Yac
Yac AuncTaHuia OpiEHTOBHOroO .
BUSIBNIEHHS mirpawiii 3aKiH4YeHHs E&CT'::;I:,
Ne n/n Hanpsimok CTOPOHHLOIO Ha yac mirpadii ny S KinbkicTb
- mirpauii Tina nicnsa BUSAABJIEHHSA (BupaneHHs c.l_g AT BUNAfQKiB
MOpaHeHHs, | CTOPOHHLOrO | CTOPOHHbLOro TinIc)) e
XB Tina, cm Tina), 2
XB
1 PoTornotka — wwnyHok 60 60 1440 340 5
PoTtornotka — ToHka
2 KULLIKA 100 310 1200 200 2
CepepHe 3Ha4eHHs 71,43 131,43 1371,43 300

Ta6bnuys 5. faHi ans po3paxyHKy MOXJ/IMBOCTEN Mirpayii CTOPOHHIX Tisl BOrHenasbHOro rnoxoAXeHHs
B LLIJTYHKOBO-KULLUKOBOMY TPaKTi (Yac BusiBiieHHs1 o 100 XBU/INH)

LBuakKicTb,

3 KOO TiNlIo O64ncneHHsa A o]
Ne n/n Hanpsmok pyxanocs cepeaHbOKBaApPaTUYHOI KinekicT

mirpawiji o BMNapgKiB
[0 BUSIBJIEHHS, NMOXu6KN gNsa LWBUAKOCTI
cm/XB

1 PoTtornotka — LunyHoK 1 -0,6 0,36 5
2 PoTtornotka — TOHKa KuLlKa 3,1 1,5 2,25 2
CepepfHe 3Ha4eHHs 1,6 0,9

Tabnuys 6. faHi ans po3paxyHKy MOXJ/INBOCTEN Mirpayii CTOPOHHIX Tisl BOrHenasbHOro rnoxoAXeHHs
B LUJTYHKOBO-KNULLUKOBOMY TpaKTi (Yac BusiBsieHHs1 4o 180 XBUTUH)

: Yac
Hac HMFTaH"-‘-!" OpieHTOBHOro | JucTtaHuis,
= BUSIBNEHHS Mirpauit 3aKiH4YeHHs SIKY MOXKe e
= : o CTOPOHHLOIO Ha 4ac 4 Yy M(¢ KinbKicTb
o Hanpsimok mirpaduii - : mirpawiii NMpouTH :
! Tina nicnsa BUSIBJIEHHS BUNagkis
2 (BupaneHHs CTOPOHHE
nopaHeHHsl, | CTOPOHHLOro CTOPOHHBOrO e
XB Tina, cm Tina), X8 ’
LLInyHOK — TOHKa KuLLIKa 180 180 1200 320 1
2 ONK — ToHKa Ku1wka 180 170 1200 320
3 ToOHKa Kuka — ToBCTa 180 300 240 20 3
KULLKa
CepepHe 3Ha4eHHs 180 250 624 140
Ta6nmys 7. QaHi gns po3paxyHKy MOXJIMBOCTEU Mirpavii CTOPOHHIX Tis1 BOrHenasbHOro noxogXeHHs
B LLIJTYHKOBO-KULLUKOBOMY TPaKTi (Yac BusBiieHHs1 o 180 XBU/INH)
LBnpkicTb,
3 AIKOIO TiNo O64ncneHHs i
Ne n/n Hsl'i"rp:MﬁK pyxanocs cepeaHbOKBaApaTUYHOI ';wnb:'f(};
pau 0O BUSAIBJIEHHS, noxu6Kn Ans LWBUAKOCTI A
cmM/xB
LLINnyHOK — TOHKa KuLLKa 1 -0,389 0,1513 1
2 OINK — ToHKa Kunwika 0,944 -0,444 0,1975
ToHKa KuLLlKa — ToBCTa KuLLKa 1,667 1,6667 0,0773 3
CepepHe 3Ha4eHHs 1,389 0,11614
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i BIIITOBIZHO iHTepBaJl 3HAXOMKEHHS CEPEIHbOI IIBUIKO-
CTi TiJIa B LITYHKOBO-KUIIIKOBOMY TpakTi — (1,215; 1,958).

Takum ymHOM, IJIS 3HAXOMXKEHHS iHTepBaly nepely-
BaHHs TiJla, HAPUKJIA, Ha LUISIXY «POTOIIOTKA — TOHKA
KulKa» Ha 70-1 XBUJIMHI HEOOXiTHO 3pOOUTHU HACTYMHI
PO3paXyHKMU:

1. 3a 60 xBuIMH TijI0 TIpoinIo 60 cM (3a JTaHUMU BH-
SIBJICHHST).

2. 3a HactymnHi 10 XBUJIMH TiJIo MOXe MirpyBatu Ha S =
= 1,6 * 10 =16 cM Ta 3HaXOMUTHCS B TPOMIXKY (72,15; 79,58).

CepeHs BUIKICTb TIEPEMIllIEHHSI CTOPOHHIX TiJl BOT-
HeMaJbHOTO MOXOMKEHHSI B IITYHKOBO-KUIIIKOBOMY TPaKTi
Ve = 1,389 cm/xB. CTanaapTHa moxubKa cepeaqHbOro 00-
apcmoeThest 3a hopmyiiolo E = g/\n , e ¢ — cepenHe KBa-
JIpaTUYHE BiIXWUICHHS. Y TaHOMY BUTIAAKY

N0,11614
E=—"—— =052
V5
i BIIMOBIAHO iHTepBaJ 3HAXOIKEHHS CEPEAHbOI IIBUIKO-
CTi TiJla B IIJTYHKOBO-KUIIKOBOMY TpakTi — (1,237; 1,541).

Taxum yHOM, JUTSI 3HAXOMKEHHSI iHTepBaIy IepedyBaH-
HSI TiJla, HAPUKJIA, Ha IUISIXY «IIIYHOK — TOHKA KUILIKa»
Ha 200-i1 XBUIMHI HEOOXiITHO 3pOOMTH HACTYITHI pO3paxXyHKU:

1. 3a 180 xBuauH Tijgo npoinuio 180 cM (3a naHUMU
BUSIBJICHHS).

2. 3a HactymnHi 20 XBWIMH TiJIO MOXe MirpyBati Ha S =
= 1,389 * 20 = 27,78 cM Ta 3HAXOAUTUCH B MPOMIiXKY
(204,74; 210,82).

CepenHs MBUAKICTD ITepeMillleHHSI CTOPOHHIX TiJI BOT-
HEMaJbHOTO MOXO/IKEHHS B IIJTYHKOBO-KUIIIKOBOMY TpaK-
Ti v, = 1,552 cM/xB. CTaHmapTHa MoxXuoKa cepeaHbOro
00YNCTIOETHCS 3a opmysiolo £ = cs/\/;, IIe 6 — CepeIHE
KBaJpaTUYHE BiIXWIEHHs. Y JaHOMY BUITaIKy

i BIIMMOBIAHO iHTEPBAJ 3HAXOKEHHSI CEPEAHBOT IIIBUIKO-
CTi TiJIa B IIJTYHKOBO-KUIIKOBOMY TpakTi — (1,420; 1,684).

Takum umHOM, IJISI 3HAXOIKEHHS iHTepBaly nepely-
BaHHS Tijla, HAMTPUKJIA, Ha ILISIXY «POTOTIOTKA — TOBCTa
kumka» Ha 300-11 XBUIMHI HE0OXiZHO 3pOOUTH HACTYIHI
PO3paxyHKU:

1. 3a 240 xBuiuH Tijo npoiuuio 460 cM (3a JaHUMU
BUSIBJICHHS).

2. 3a HactynHi 60 XBUJIMH TiJI0O MOXe MirpyBaTH Ha
S =1,552*60 = 93,12 cM Ta 3HaXOAUTUCS B TTPOMIXKKY
(545,21; 561,03).

PosrnstHeMo sk okpeMuii Bunaaok: v, = 0,19 cm/xB. 3a
JaHUM BUIIAIKOM MOXHa AT BUCHOBKY, 1110 TiJIO, HATIPU-
kyam, 3a 200 XxB MOXe IPOMTHU BincTaHb 38 CM.

PospaxyHok mJig CyIMHHOTO pycjla HagaHUN B
Taba. 11-14.

CepeaHsl MWBUIAKICTh TIEpEeMillleHHsI CTOPOHHIX TiJl
BOTHEIAaJIbHOIO MOXOIXKEHHS B CYAMHHOMY pycai v, =
= 0,669 cm/xB. CTtaHmapTHa MOXUOKa CEPETHLOTO 00UMC-
moeThes 3a popmystoio E = o/\n, e 6 — cepeaHe KBaapa-
TUYHE BiIXWIeHHs. Y JaHOMY BUITAAKY

N0,029153

S

= 0,066

1 BIATIOBiTHO iHTepBaJI 3HAXOKECHHSI CepeaHbOI IIBUIKOCTI
TiJla B MOPOXHMHAX IJIEYOBOTO Ta KYJIbIIOBOTO Cyrioba —
(0,604; 0,734).

TakuM yrHOM, JUIS1 3HAXOMXKEHHST iHTepBaty repeOyBaH-
H$I TiJla, HApUKJIad, Ha LUJISIXY «Cceplie — IpaBa BHYTpilll-
HSI COHHa aprepisi» Ha 70-if XBWJIMHI Tpeba BUKOPUCTATH
S,..c — MaKcUMaJlbHa BilCTaHb, SIKY MOXe MPONTH Tilo. Y
JMaHOMY BUTIANKY S, = 0, a IKIIO PO3IJISIIAEMO HAIPSIMOK
«ceplle — JiiBa HUPKOBa BeHa», TO HEOOXiTHO 3pOOUTH Ha-
CTYIHI pO3paxXyHKU:

1. 3a 60 xBuTMH TiJjo TIpoiiILTO 32 cM (32 JAHUMU BU-
SIBJICHHSI ).

2. 3a HactynHi 10 XBUIUH TiJIoO MOXe MiTpyBaTé Ha S =
=0,669 * 10 = 6,69 cM Ta 3HaXOAUTHUCS B TPOMIXKKY (38,04;
39,34).

CepenHsl MBUAKICTh MEepPeMillleHHsS CTOPOHHIX TiJ
BOTHEMNAJIbHOIO IOXOIXKEHHS B CYAUHHOMY pycli v, =
= 0,219 cm/xB. CtaHgapTHa MoxXuOKa cepeIHbOTO 00UKC-
JIIOETHCA 3a hopmyroro £ = 0/\/; , Ie 6 — CepeaHE KBaapa-
TUYHE BiIXWUJEHHS. Y TaHOMY BUMAJIKy

E= N0,01539 0,062
N4
i BIATIOBiAHO iHTepBaJ 3HAXOIKEHHSI CepeaHbOI IBUIAKOCTI
TiJla B TOPOXXHUHAX IJIEYOBOTO Ta KYJIbIIOBOIO Cyrioba —
(0,157; 0,281).

Takum ynHOM, JUTISI 3HAXO/KEHHS iHTepBajly nepeoy-
BaHHS Tijla, HATIPUKJIAM, Ha IJISIXY «J1iBa HUPKOBA BeHA —
cepue» Ha 150-i1 XBWINHI HEOOXiMHO 3pOOUTU HACTYITHI
PO3paxXyHKHU:

1. 3a 120 xBuuH Tino mpoiinio 32 ¢M (3a JaHUMU BU-
SIBJICHHST).

2. 3a HactynHi 10 XBWJIMH TiJIo MOXEe MIirpyBaTh Ha
5 =0,219 * 30 = 6,57 cM Ta 3HaAXOIUTUCS B TIPOMIXKY
(36,708; 40,431).

Po3paxyHOK 115 BiTbHO PO3TalllOBaHUX Y MIOPOKHUHAX
CTOPOHHIX TiJ1 HagaHWii B Ta6i. 15—19.

CepenHsl MBUAKICTb MEPEMIII€HHS CTOPOHHIX Til
BOTHEMAJbHOTO TTOXO/XKEHHS B MOPOXHUHAX TIJIEYOBO-
ro Ta KyJbIIOBOTo cyrioba v,, = (0,467*10 + 0,144*2 +
+ 0,6%8)/20 = 0,487 cm/xB. CTaHmapTHa ITOXUOKa cepes-
HBOT'O O0UYMCIIOETHCS 3a (hopMmyJioo £ = cs/\/;, e 6 — ce-
penHe KBaapaTUIHEe BiIXuieHHs. Y TaHOMY BUITAAKY

V0,01707
20

i BIAMIOBiIHO iHTEepBaJI 3HAXOXKEHHSI CePEIHbOI IIBUAKOCTI
TiJIa B TTOPOKHWHAX TIJICUOBOTO Ta KYJIBIIIOBOTO CyIioba —
(0,458; 0,516).

Taxum, yHOM UTSI 3HAXOMKEHHS iHTepBajTy mepedyBaH-
HSl Tijla, HATTPUKJIA/, B TIOPOXXKHUHI TUIEYOBOTO Cyryioba Ha
100-i1 xBUIMHI HEOOXiTHO 3pOOUTU HACTYIIHI pO3paxyHKU:

1. 3a 90 xBunH Tino nipoinuio 13 cMm (3a JaHUMU BU-
SIBJICHHST).

2. 3a HactynHi 10 XBUIUH TiJIo MOXe MirpyBaTu Ha S =
=0,049 * 10 = 0,49 cMm Ta 3HAXOAUTHCS B MPOMiXKY (13,46;
13,52).

CepenHs IBUIKICTb IepeMillleHHsI CTOPOHHIX TiJ BOTHE-
MaJTbHOTO MOXO/KEHHSI B MOPOXKHUHAX TIJIEYOBOTO Ta KYJIb-
moBoro cyrioba v, = (0,05%4 + 0,047)/5 = 0,049 cm/xB.

nKc

=0,029
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Ta6nunys 8. [aHi gns po3paxyHKy MOX/IMBOCTEU Mirpavii CTOPOHHIX Tis1 BOrHenasbHOro noxogXeHHs

B LLIJTYHKOBO-KULLKOBOMY TPaKTi (4ac BusiBrieHHs1 noHaa 240 XBUINH)

. Yac
Yac OucTtaHuis . .
= BUSIBJIEHHS mirpauii Opl€HTOBHOrO Aucranuin, Kinb-
= 3aKiHYeHHs Ky MOXe :
= Hanpsimok mirpauii CTOPOHHLOTO Ha 4ac mirpadii NpPouTH KICTb
o Tina nicns BUSIBNIEHHS Bunaga-
= rnopaHeHHsi, | CTOPOHHLOIro (Bupanenus CTOPOHHE KiB
’ g CTOPOHHLOIO Tino, cm
XB Tina, cm Tina), x8
1 PoTtornotka — ToBCTa KULLKa 240 460 240 20 3
2 Potornotka — npsima Kuiika 360 510 0 0 2
3 LLinyHOK — TOBCTa KMLLKa 240 320 240 20 1
4 LLnyHOK — npsiMa KuLika 360 340 0 0 1
CepepHe 3Ha4eHHsA 291,43 437,12 137,14 14,29

Ta6nmys 9. faHi gns po3paxyHKy MOX/IMBOCTEN Mirpavii CTOPOHHIX Tis1 BOrHenasbHOro noxogXeHHs
B LLIJTYHKOBO-KULLIKOBOMY TPaKTi (4ac BUsiBrieHHs1 noHas 240 XBUINH)

LBuakicTb,
= 3 SIKOIO TiNo O64ncneHHs Kinbkicts
E Hanpsimok mirpauii pyxanocs cepeAHbOKBaApaTU4YHOI NOXUOKMN T
2 [0 BUSIBJIEHHS, DN WBUAKOCTI A

cMm/xB

1 PoTtornotka — ToBCTa KMLLKA 1,9167 0,364667 0,132982 3
2 PoTtornotka — npsma Kuika 1,4167 —0,135333 0,018315 2
3 LLInyHOK — TOBCTa KuLLIKA 1,3333 -0,218667 0,047815 1
4 LLinyHOK — npsiMa KuLKa 0,9444 —0,607556 0,369124 1
CepepfHe 3Ha4eHHs 1,552 0,12179

Tabnuys 10. [aHi ansa po3paxyHKy MOXJIMBOCTeMN Mirpayii CTOPOHHIX Tin BOrHenasabHOro noxoAXeHHsi
B LLJTYHKOBO-KULLUKOBOMY TPAaKTi (Yac BUsBIEHHS1 NOHan 240 XBUITNH)

: Yac
Hac Auncratuia opieHToBHOro | [iucraHuis, .
BUSIBJIEHHSA mirpadii : Kinb-
CTOPOHHBOIO Ha Yac SaKIHYEHHA | fIKY MOXe | jory
Ne n/n Hanpsmok mirpauii OPOHE mirpauii npouTun
Tina nicns BUSIBJIEHHSA BUNag-
NOpPaHeHHsl, | CTOPOHHbLOrO (BupanexHs CESROHEC KiB
P o ’ T?na - CTOPOHHLOrO Tino, cm
’ Tina), x8
1 ToBcCTa KuLLKa — rnpsMa KuLLKa 240 45 0 0 1

Ta6nuys 11. QaHi ans po3paxyHKYy MOXJIMBOCTeN Mirpayii CTOPOHHIX Tinl BOrHenasnbHOro rnoxoAXeHHs
B CyAUHHOMY pycni (Yac BuUsBJIeHHs 60 XBUITNH)

Yac BusaB- OuncTtaHuia | Yac opieHTOB- -

E JIeHHs cTO- | Mirpauii Ha HOro 3_aKi|-|- E;ﬂ?;g:ﬂ:’ K_im,-

[ : POHHBLOrO yac Bu- YeHHs mirpauii - KicTb

2 Hanpsimok mirpauyii Tina nicnga AABJIEHHSA (BupaneHHs c:gog::e BUNaa-

NMOpPaHEeHHsl, | CTOPOHHLO- | CTOPOHHLOrO Ting - KiB
XB ro Tina, cm Tina), xs 2

1 | Jlisa spemHa BeHa — niBa nerexHesa 60 42 1440 18 1
apTepis

2 | MNpag.a nigknto4mnyHa BeHa — fisa nere- 60 37 1440 18 1
HeBa apTepis

3 | Cepue — npaBa BHYTPILLUHA COHHA 60 25 40 0 1
apTepis
Cepue — niBa HMpPKOBa BeHa 60 32 1440 50 1

5 | HvXHA nopoxHMCTa BEHa — cepLe 60 37 1440 18 1
HWXHA NopoXHMCTa BeHa — npasa 60 50 1440 18 1
niereHeBa apTepis

7 | MNpaBa noBepxHeBa cTerHoBa BeHa — 60 58 1440 18 1
cepue

CepepHe 3Ha4eHHs 60 40,14 120 20
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Ta6nunys 12. faHi ans po3paxyHKy MOXJIMBOCTEM Mirpayii CTOPOHHIX Tisl BOrHenasibHOro rnoxoAXeHHsi
B CyAUHHOMY pycni (Yac BusBJIeHHs 60 XBUJTNH)

LBnpakicThb,
E ; . 3 AIKOIO TiNno O6uMnCneHHs RO nTTe
o Hanpsimok mirpauii pyxanocs cepeAHbOKBaApPaTUYHOI MOXUGKM BUNafKIB
2 A0 BUSIBJIEHHSA, ANs WBUAKOCTI
cM/xB
1 JliBa AspemHa BeHa — niBa nere- 0,7 0,031 0,000961 1
HeBa apTepis
> Mpaga nigknto4nyHa BeHa — 0,617 -0,052 0,002704 1
nisa nereHesa apTepis
3 Cepue — npaBa BHYTPILLIHS COH- 0,417 —-0,252 0,063504 1
Ha apTepis
4 | Cepue — niBa HMpKOBa BeHa 0,533 -0,136 0,018496 1
5 HWXHSA nopoXHUCTa BeHa — 0,617 -0,052 0,002704 1
cepue
6 HWXHSA nopoXHUCcTa BeHa — 0,833 0,164 0,026896 1
npasa nereHesa apTepis
7 [MpaBa noBepxHeBa CTErHoBa 0,967 0,298 0,088804 1
BEHa — cepue
CepepfHe 3Ha4eHHs 0,669 0,029153
Tabnunys 13. faHi ana po3paxyHKy MOXJIMBOCTEN Mirpayii CTOPOHHIX Tin BOrHernasabHOro rnoxoAXeHHs
B CyAUHHOMY pycni (Yac BusBrieHHs 120 XBUJTNH)
: Yac
Yac OucTaHuin . .
c BUSIBJIEHHSA mirpadii Sl LG ) Ancranuis, Kinb-
s CTOPOHHBOrO Ha yac SaKiH4eHHs | - fIKy MOXe | or,
'°= Hanpsimok mirpadii Tiﬁa S R mirpauii MPouTH e
1 n_
= rNnopaHeHHs, | CTOPOHHLOIro (BunaneHHs cropoHHe KiB
P - ’ 'rli)na o CTOPOHHbLOIO Tino, cm
’ Tina), x8
1 Cepue — npaBa nereHesa apTe- 120 19 1440 18 1
pia — niBa nereHesa apTepis
2 BopiTHa BeHa — rifnika BopiTHOI 120 7 1440 0 1
BEHU
3 JliBa HMpKoBa BeHa — cepLe 120 32 1440 18 1
4 lMpaBa HMpKoBa BeHa — npasa 120 47 1440 18 1
fnlereHeBa apTepist
CepepHe 3Ha4eHHs 120 26,25 1440 13,5
Tabrmys 14. faHi ana po3paxyHKy MOXJIMBOCTEN Mirpayii CTOPOHHIX Tisl BOrHenaabHOro noxoAXeHHs
B cyAUHHOMY pycii (Yac BusiBrieHHs1 120 XBU/IUH)
LBuakKicTb,
E ; . 3 AIKOIO TiNno O64UCnEeHHs e
o Hanpsimok mirpauii pyxanocs cepeAHbOKBaApPaTUYHOI MOXUGKM BUNafKIB
2 A0 BUSIBJIEHHS, ANA LWBUAKOCTI
cM/xB
Cepue — npaBa nereHeBa apTe- 0,158 —0,060666667 0,003680444 1
1 pis — niBa nereHesa apTepis
5 BopiTHa BeHa — rifnika BOpIiTHOI 0,058 —-0,160666667 0,025813778 1
BEHMU
3 | JliBa HMpKoBa BeHa — cepue 0,267 0,047666667 0,002272111 1
4 [MpaBa HMpKoBa BeHa — npasa 0,392 0,172666667 0,029813778 1
nereHesa apTepis
CepeqHe 3HaueHHs 0,219 0,015395028

Tom 20, N2 5, 2024 www.mif-ua.com, https://emergency.zaslavsky.com.ua 77



OpuriHaABbHI AOCAiAXXeHHs1 / Original Researches EEEEE——

Ta6nunys 15. QaHi gns po3paxyHKy MOXJIMBOCTEN Mirpayii CTOPOHHIX Ti/1 BOrHernasbHOro rnoxoa>eHHsl
Y BiflbHO pO3TaLlOBaHUX MOPOXKHUHAX

; Yac
Yac AucTtaHuis . .
c BUSIBJIEHHS Mmirpawii opieHToBHOro | [iucTauis, Kinb-
= 3aKiHYeHHs SIKy MOXe :
= Hanpsimok mirpauii CTOPOHHBLOTO Ha 4ac mirpadii NpPouTH KICTb
o Tina nicns BUSIBJIEHHS BUNag-
& NnopaHeHHsl, | CTOPOHHLOIO (Bunanenus CTOPOHHE KiB
P ’ p CTOPOHHLOIO Tino, cm
XB Tina, cm Tina), X8 ’
1 MneBpanbHa NOPOXHMHA 60 28 240 28 10
2 MepukappianbHa cymka 90 13 240 13
3 YepeBHa NOPOXHMHA 60 36 240 15
CepepfHe 3Ha4eHHs 63 29,7 240 20,75

Ta6nnys 16. QaHri ans po3paxyHKy MOXJIMBOCTEM Mirpayii CTOPOHHIX Tisl BOrHenasabHOro rnoxoaXeHHsi
Y BiJIbHO pO3TalLLlOBaHUX MOPOXHUHAX

- LLBnpkKicTb,
3 SIKOIO TiNno 0O64MCcneHHs SR
E Hanpsamok mirpauii pyxanocs cepefHbOKBagpaTU4HOI NOXUOKK ';::L"a'('f(}';
P [0 BUSIBJIEHHSA, ANS WBUAKOCTI A
cM/xB
1 lMneBpanbHa NOPOXHWHA 0,467 -0,02 0,0004 10
2 | NepukapgianbHa cymka 0,144 -0,343 0,11765
3 | YepeBHa NOPOXHUHA 0,6 0,113 0,01277
CepefHe 3Ha4eHHs 0,487 0,01707

Tabnuys 17. faHi ansa po3paxyHKy MOXJINBOCTEN Mirpauii CTOPOHHIX Tinl BOrHernasibHoro rnoxoAXeHHs
B MMOPOXXHUHAaX M/1e40BOro Ta KyJbLLOBOro cyrio6a

; Yac
Yac OucTtaHuis - .
c BUSIBJIEHHA mirpadii OPIEHTOBHOIO Aucranuis, Kinb-
£ 3aKiH4YeHHs SIKy MOXe i
= Hanpsimok mirpauii CTOPOHHBLOIO Ha Hac mirpauii NPOWUTH KicTb
] Tina nicns BUSIBNIEHHS BUNag-
= NOpaHeHHsl, | CTOPOHHbLOIro (BunaneHHs CTOPOHHE KiB
P ’ p CTOPOHHbLOrO Tino, cm
XB Tina, cm Tina), X8 ’
1 MopoxHWHa nne4oBoro cyrnota 120 6 1440 6 4
2 [MopoXHWHa KynbLIOBOro cyrnoba 120 55 1440 55 1
CepepfHe 3Ha4eHHs 120 5,9 1440 5,9

Ta6bnuys 18. QaHi ans po3paxyHKY MOXJIMBOCTEN Mirpayii CTOPOHHIX Ti&l BOrHenasbHOro rnoxoaXeHHs
B MOPOXHUHAX I/IeHOBOIo Ta KYJIbLLUOBOIro cyrno6a

LLBnpkKicTb,
= 3 SIKOIO TiNno O64McneHHs KinbKicTs
': Hanpsmok mirpauii pyxanocs cepefHbOKBagpaTU4HOI NOXUOKK STl
= [0 BUSIBJIEHHS, ANS LWBUAKOCTI A
cmM/xB

[MopoxHWMHa NnevYoBoro
1 cyrnoba 0,05 0,001 0,000001 4

[MopoXHMHA KynbLLOBOIro
2 cyrnoba 0,047 -0,002 0,000004 1
CepepfHe 3Ha4eHHs 0,049 0,0000016
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CraHmapTHa ITOXHMOKa CepeaIHbOTO O0UYMCITIOETLCA 3a hop-
mysoio E = o/\n, ie 6 — cepeiHe KBaIpaTHIHE BiIXIUICHHSL.
V naHoMy BUITagKy

V0,0000016
V5

i BiIMOBIIHO iHTEpBa 3HAXOMKEHHSI CePeHbOI IBUIKOCTI
TiJla B TIOPOXKHUHAX TIEYOBOTO Ta KYJBIIIOBOTO CyIrioda —
(0,0484; 0,0495).

TakuM yMHOM, JJI 3HAXOMKEHHS iHTepBaJly rmepe-
OyBaHH$ Tijla, HAIIPUKJaJ, B MOPOXHUHI TJIEYOBOTO CY-
riao6a Ha 130-ii XBUJIMHI HEOOXimHO 3pOOUTH HACTYITHI
PO3paxXyHKMU:

1. 3a 120 XBWJIKMH TiJTO TIPOIAIILIO 6 CM (32 JTaHWUMU BH-
SIBJICHHST).

2. 3a HactynHi 10 XBUJIMH Tijlo MOXe MirpyBaTHd Ha
§=0,049 * 10 = 0,49 cM Ta 3HAXOAUTUCS B IIPOMiXKY (6,48;
6,495).

Yepes BeMKY KiJIbKICTb BUMAAKiB BapTO Mirpaliito CTo-
POHHBOTO Tijla B TOPOXHWHI KOJIIHHOTO CYT100a pO3IJIsSHY -
THU SIK OKPEeMU i1 BUTIAIOK.

3a pesyabraTaMy OJHOTO BUIIAJKY MOXHA 3HAWTH ce-
PEIHIO LIBUAKICTb PYXy CTOPOHHBOTO Tia: V,,,.,. = 0,133.
s 3HaXOMXKEeHHs BiICTaHi, Ha SKY TiIO MOIJIO MirpyBaTu

=0,00057

B ITOPOXKHMHI KOJIIHHOTO cyT100a yepe3 130 XxBuimH, He00-
XiITHO 3pOOUTU HACTYMHI PO3PAXYHKU:

1. 3a 120 xBuIMH TijI0 mpoiiiuio 16 cM (3a JTaHUMU BU-
SIBJICHHST).

2. 3a HactynHi 10 XBUJIMH TUJIO MOXe MirpyBaTu Ha
§=20,133* 10 = 1,33 cm, aucTaH1is Mirpaiiii Oyne cTaHo-
Butu 17,33 cMm.

Po3paxyHoK 11 ce4ocTaTeBOi CUCTEMM HalaHUI B
TaoJ. 20.

3a pe3yJbTaTaMMi OJHOTO BUIIAAKY MOXHa 3HAWTH ce-
PeIHIO IIBUIKICTh pyXy CTOPOHHBOTO Tina: v,,, = 0,167. Ins
3HAXO/>KeHHS BiICTaHi, Ha SIKY TiJIO MOIJIO MirpyBaTH B Ha-
MPSIMKY «HUpKa — cevyoBin» yepes 30 XBUJIUH, HEOOXiTHO
3pOOUTH HACTYMHI PO3PaXyHKU:

1. 3a 120 xBwuH Tijo nporinuio 20 cM (3a JaHUMU BU-
SIBJICHHST).

2. 3a HactynHi 10 XBUJIMH TUJIO MOXe MirpyBaTu Ha
§=0,167 * 10 = 1,67 cM, qucTaHILisT Mirpalii 6yae cTaHo-
BuUTH 21,67 cM.

PospaxyHok 1Mo M’SIKMX TKaHMHAX IIPY HarHOEHHI Ha-
IaHuit B Tabu. 21, 22.

CepenHsI MBUAKICTh MEPEMIIIEeHHSI CTOPOHHIX Til
BOTHETIAJILHOT'O MOXOKEHHSI B M SIKMX TKaHUHAX TpU
HarHoenHi v, = (0,067 + 0,05)/2 = 0,058 cm/xB. Cran-

MmK

Tabnuys 19. [laHi agnsa po3paxyHKy MOXJIMBOCTeMN Mirpayii CTOPOHHIX Tinl BOrHenasabHOro noxoAXeHHsi
B MOPOXXHUHI KOJIIHHOro cyrno6ba

- Yac
Hac ﬂ"FTaH"!!" opieHToBHOro | [ucraHuis, q
= BUSIBNIEHHS mirpaduii : Kinb-
I N CTOPOHHBLOFO Ha Jac 3aKIHUYeHHs | Ky MOXe | oy,
Hanpsimok mirpaduii : : mirpauii MPouTH
o Tina nicns BUSIBJIEHHS BUnNaa-
= MnopaHeHHsl, | CTOPOHHbLOroO (Bunaneus CTOPOHHE KiB
P - ’ T'i)na e CTOPOHHLOIO Tino, cm
’ Tina), xs
1 MopoxxHMHa KONiHHOrO cyrnota 120 16 1440 7 18
Ta6numys 20. QaHi gns po3paxyHKy MOXJIMBOCTEN Mirpayii CTOPOHHIX Ti/1 BOrHernasibHOro rnoxog>eHHsi
B ce4yocTarteBivi cucrtemi
- Yac
Hac u"FTaH"!!" opieHTOoBHOro | [iucraHuis, q
= BUSIBIIEHHS mirpaduii : Kinb-
= : CTOPOHHLOIO Ha yac SaKiH4eHHs fIKy MoXe KicTb
'j Hanpsimok mirpauii : d mirpawiji npouTn
Tina nicns BUSIBJIEHHS BUnNag-
< rNopaHeHHs, | CTOPOHHbLOIro (BunaneHHs CTOPOHHE KiB
- ’ 4 e CTOPOHHLOIO Tino, cm
’ Tina), xs
1 Hvipka — ce4oBig 120 20 1440 22 1

Ta6bnuys 21. JaHi ans po3paxyHKy MOXJIMBOCTEWN Mirpauii CTOPOHHIX Tinl BOrHenasbHOro rnoxoaxeHHs
no M’IKUX TKaHUHaXx rnpu HarHOEHHI

: Yac
Yac OucTtaHuisa : .
c BUSIBJIEHHSA mirpauii og::g;g:::ﬂro %ﬂ?ﬁg;ﬂ:’ K_inb-
= H : CTOPOHHLOTO Ha yac b o KicTb
o anpsaMokK MirpaLiii Tina nicns BUSBNEHHS mirpawiii NPouTH BANAL-
A
= nopaHeHHs, | cTopowmboro | (BWAaneHKa | cToporke |
XB Tina, cm PPOHHE )
Tina), mic.
1 CrerHo 60 4 4 2 1
2 [ominka 60 3 3,5 2 1
CepepfHe 3Ha4eHHs 60 3,5 3,75 2
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Ta6nunys 22. Qari ansi po3paxyHKy MOXJIMBOCTEW Mirpayii CTOPOHHIX Tislt BOrHenasibHOro rnoxoAXeHHs!
no M’SIKUX TKaHUHaXx rpu HarHOEHHI

LBuakKicTb,

E ; » 3 IKOI0 TiNo O6uUCneHHs KinbKicTb

o Hanpsimok mirpauii pyxanocs cepeAHbOKBaAPaTUHHOI MOXMGKU BUNafKiB
2 [0 BUAIBJIEHHS, AN LWBUAKOCTI

cMm/XB

1 | CterHo 0,067 0,009 0,000081 1
2 | F'ominka 0,05 —-0,008 0,000064 1
CepepfHe 3Ha4YeHHs 0,058 0,0000725

JapTHa Mox1OKa cepeTHbOro 00UUCIIOEThCS 32 (HOPMYJIOIO
E= c/\/;, e 6 — CepedHE KBaapaTUUHE BiIxXuaeHHs. Y
JTAaHOMY BUTIQJIKY
V0,0000725
E=———=0,006
2

i BiIMOBIAHO iHTepBaJl 3HAXOIKEHHSI CEPEeIHbOI IIBUI-
KOCTi Tijla B M’SIKUX TKaHMHAaX Npu HarHoeHHi — (0,052;
0,064).

TakuM ynHOM, JUTSI 3HAXO/KEHHST iHTepBaly TiepeOyBaH-
H$ Tifla, HAMPUKJIaA, B CTETHI Ha 65-i1 XBUIMHI HEOOXiAHO
3pO0OUTH HACTYITHI PO3PAXYHKU:

1. 3a 60 XBUJIWH Tijlo TIpoduIo 4 cM (3a JTAaHUMU BU-
SIBJICHHST).

2. 3a HACTYMHi 5 XBWIWH TiJIO MOXE MIirpyBaTu Ha
§=0,058 *5=10,29 cM Ta 3HAXOIUTHUCS B MPOMIXKKY (4,26;
4,32).

3. dxio Tino 6yne pyxatucs i3 WIBUAKICTIO V,,, =
0,058, To 2 cm BoHO mpoiine 3a 34,48 xB. K110 BOoHO
Oyzne pyxatucs i3 mBuakKictio v,,,. = 0,000012, To 3moxe
MOoA0JaTH BiAcTaHb 3a 4 Micsii. AOO pyx MoxKe OyTH He-
pPiBHOMIipHUA.

O6roBopeHHs

KoxeH 3 HanpsIMKiB pyXy CTOPOHHBOTO TiJla ITpY Mirpa-
il Ma€ cBOi aHATOMiYHi Ta (iziosoriyHi ocobmmBocTi [§].

3a Oyn0BOIO AMXaIbHI LIJISIXU 3BYKYIOThCSI Bill pOTO-
IJIOTKU 10 nepudepii (ampBeosn) [8]. JucraHitis mirpatiii 00-
MeXeHa JiaMeTpOM IUXaJIbHUX LUISIXiB, pO3MipaMu CTOPOH-
HBOTO Tijla Ta HASIBHUM PYXOM MOBITps Mpu nuxaHHi [10].

1InyHKOBO-KUILIKOBUIA HIISIX MAa€ AOCTaTHIM AiaMeTp
JUISL PYXy CTOPOHHIX TiJ1 Bifi pOTOIJIOTKHU 70 aHyca [§8]. Pyx
CTOPOHHBOTO Tijla CIIOBIIBHIOETHCS IIPU BilCYTHOCTI 200
3HWKEHHI IMTePUCTATBTUKY, 1110 MOXKe OyTH MPY MEPUTOHITI
(Y HalIKMX BUIMAaaKax MepuToHiT B 30 % XBOpUX L€l TpyIu,
SIK TIPABUJIO, PYX CITOBIJIBHIOETHCS B 2 pasu).

OcobJMBOCTI PyXy CTOPOHHBOTO Tijla BUHUKAIOTh MPU
PYCi CYyIMHHUM PYCJIOM: 110 apTepisix, y TAKOMY pa3i CTOPOH-
HE TiJIO (hIKCYETHCSI B CAaMOMY BY3bKOMY MicClIi (HAIIpsIMOK
PyXy Bim LeHTpy Ao nepudepii); JereHeBi apTepii € BeHaMu
3a Oy10BOIO (TOMY JIMCTaHILIisl Mirpallii MOXe 3MiHIOBaTHCS);
HalOLIbIIA IUCTaHIIisS PyXy CTOPOHHBOIO Tijla Bil3HAYA€Th-
csl pM pyci 1o BeHax (BUHSITKOM € BOpiTHAa BeHa — BOHA
3BYKYEThCS Bill LIeHTpY 110 nepudepii) [8].

BinbHo po3TaiioBaHi CTOpOHHI Tijla B TOPOKHUHAX 00-
MEXEHi B pyXxax po3mMipaMy MOPOXXHUHMU, Y SIKill BOHU 3Ha-
xonmaTbes |3, 4].

CeuocrareBa cucteMa Mae CcBoi (hi3ioIoTiuHi 3BYKEHHSI,
i pyX CTOPOHHBOTIO Tijla peasli3yeThCs 3a paXyHOK Mepu-
CTaJIETUKM Ta PYyXY cedi (pyX CTOPOHHBOTO Tijia OiTbIIIe HixX
Ha 1 cM MajnoiitMoBipHUii) [8].

[To M’ sIKMX TKaHMHAX ITicJIsT POpMYBaHHS KaIlCyJIX Ha-
BKOJIO CTOPOHHBOTI'O TiJla MOro pyX HEMOXJIMUBUIA, aje 3a
HasIBHOCTi HATHOEHHST CTOPOHHE TiJIO PYXa€ThCS 32 TOKOM
rHomo [2, 6,7, 11].

Yac 1440 xBuiIMH BiamoBigae 1000Bill mepemornepa-
LiiHii miaroToBui. 3a3BMyaii 10 oNMepaTUBHOTO JIiKY-
BaHHS ab0 Ha omepauiifHOMY CTOJIi IPOBOAUTHCS IPO-
MEHEBUI KOHTPOJIb MicIlsd pO3TallyBaHHS CTOPOHHBOTO
tima [10].

Ha mirpamniro cTOpoOHHBOIO Tijia BOTHENAJIbLHOIO I10-
XOJIKeHHSI BILJIMBAE MOJIOXKEHHS TiJla, Maca CTOPOHHBO-
ro TiJla Ta MIBUAKICTH MTOTOKY, PO3MipH CTOPOHHBOIO Tija,
TLJTOIIA B3aEMO/Iii CTOPOHHBOTO Tijla Ta IOTOKY BIUIMBAIOTh
Ha eM00JI1i3M CTOPOHHBOTO Tijla [0 CYIUHHOMY pyciy. Ypa-
XyBaHHSI BCiX (DaKTOPiB BIUIMBY BHOCUTH CBOI KOPEKTUBU B
MaTeMaTUYHe OOUYMCIICHHS.

BucHoBku

1. CepenHs MBUIKICTb Mirpaliii mo HampsIMKax Mi-
rpaiii Ta po3paxXyHKoBa AMCTaHIIiS, IKY IpoOiae CTO-
POHHE TiJO, 1O3BOJISIIOTH MPOTHO3YBAaTU Miclie po3Ta-
IIYBaHHS CTOPOHHBOIO Tijla 3a HAIIpSIMKOM Mirpaiii,
110 BIJIMBAE Ha OTNEPAaTUBHUI JOCTYIl Ta 0OCST ornepa-
TUBHOTO BTPYYaHHS.

2. Yci cTOpOHHI Tijla BOTHETNAJIbHOTO TTOXO/KEHHS, sIKi
MirpyBajau, OyJau Majiux abo cepeaHiXx po3MipiB Ta Maau
Macy 110 5 TpamiB.

3. Oco6aMBOCTI aHATOMIYHOI Oy10BM Ta (PYHKILiT opra-
HiB 3a HaIIpsSIMKOM Mirpailii BIUTMBAIOTh Ha IIPOTHO3YBaHHS
BU3HA4YEHHSs Miclls JIoKai3allil CTOpOHHbOTI'O TiJia.
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Mathematical modeling to predict the migration of foreign bodies
of gunshot origin

Abstract. Background. The purpose is to demonstrate the pos-
sibilities of mathematical methods when studying the migration
of foreign bodies of gunshot origin. Materials and methods.
Eighty-two cases of gunshot shrapnel blind wounds of differ-
ent localization over a certain period were analyzed, where
there was migration of a foreign body in different ways. All
the wounded were male, the average age was 43.2 *+ 4.1 years.
According to the type of migration of foreign bodies of gun-
shot origin, we distinguish the following directions: respiratory
tract, gastrointestinal tract, vascular bed (main veins and arter-
ies, heart), urogenital tract, in cavities (pleural, abdominal,
pericardial, joint), in soft tissues during suppuration, when
the source is a foreign body that moves along the flow of pus.
When calculating the migration distance, the average anatomi-
cal dimensions of the organs were used. The size and weight
of foreign bodies that migrated as a result of a gunshot wound

were determined. To calculate the main indicators, the follow-
ing data were taken into account: time of detection of a foreign
body after injury (minutes), distance of migration at the time
of detection of a foreign body (cm), time of estimated end of
migration (removal of a foreign body) (minutes, months), dis-
tance that a foreign body can make (cm), number of cases of
migration. Mathematical calculations are based on Newton’s
equation of motion. According to the results of mathematical
calculations, the following data were obtained: the average
speed of migration by the direction of migration, the calcula-
tion of the root mean square error for the speed, the interval
of finding the average speed, the calculated distance that the
foreign body will make. Results. According to the size of foreign
bodies of gunshot origin, which migrated, the distribution was
as follows: up to 5 mm in the largest dimension — 18 (19.8 %),
from 5.1 to 8 mm — 73 (80.2 %) cases. The average weight of
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removed foreign bodies that migrated was 4.2 + 0.4 grams. The
number of detected foreign bodies that migrated was 91, of
which 90 were removed and one was not removed. Single foreign
bodies accounted for 79 (96.3 %), multiple — 3 (3.7 %) cases.
An expected time during which a foreign body can cover the av-
erage possible distance was estimated: based on the results, the
average speed of movement of a foreign body of gunshot origin
on different parts of the human body was calculated, taking into
account the time of wound detection; the average time of the
approximate end of migration (removal of the foreign body) and
the average distance that the foreign body can make are evalu-
ated; it is calculated in what expected time a body can cover

the average possible distance of migration at an average speed.
Conclusions. The average speed of migration by the direction of
migration and the calculated distance that the foreign body will
make allows you to predict the location of the foreign body by
the direction of migration, which affects operative access and
the scope of surgical intervention. All foreign bodies of gunshot
origin that migrated were small or medium and weighed up to
5 grams. Features of the anatomical structure and function of
organs by the direction of migration affect the prediction of the
location of the foreign body.

Keywords: foreign bodies; gunshot wound; migration; prognosis;
mathematical modeling
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9K 3ano6irtm YCKAOGAHEHHSAM
NpPun AQNAPOCKOMiIYHIN XOAELUCTEKTOMIl:
KPUTUYHUU MOTASA HO 6e3neKky

Pestome. Jlanapockoniuna xoneyucmexmomin N0 a3ana 3 6UULOI0 YACMOMOK YUKOONCEHD HCOGUHUX WAIXIE |
CYOUH, HIidIC 8IOKpUMA X0AeyUCmeKmomis. AHamomiuHe HenpasuabHe CNPULIHAMMS € HAUNOWUPEHIUUM OCHOBHUM
Mexauizmom makux mpaem. Joeedeno, wo kpumuuruii noeaso na o6esnexy (CVS) € xopowum cnocobom ompu-
Manns Hadiiinoi anamomiunoi idenmudgpixayii. Hoeo nacmiiino npononyioms pisui pexomendayii. Konyenmyansho
CVS — ye memoo idenmuixauii miweneit, npuuomy miuteHsmu € 08i mixyposi cmpykmypu. Lle nepedbauae mpu
OCHOBHI KpoKU, a came: 1) noeHe ouuu|eHHS NeYIHK080-MIXYPOB020 MPUKYMHUKA 8I0 QiOPO3HO-ICUPOBOT MKAHUHUL,
2) 8I00KpeMAeHHS HUNICHbOT HACMUHU HCOBYHO20 MIXYPaA 8i0 MIXYPOBOI NAACMUHKY MAK, Wo 3) 8UOHO 081 | MinbKu
06i cmpyKkmypu, wio 6xo0amo y scosunuii mixyp. IHooi anamomiuna idenmuikauis Hemoxcauea, Mmomy pusux
VUIKOONCEHHS JICOBUHUX WIASAXI6 86AICAEMbCS 3aHAOMO GeauKuM. Kpumuunuii noeasd na 6e3nexy mosce o6ymu
docseHymuil y Oinvuocmi éunadkie nio uac aanapockoniynoi xoneyucmexmomii. OOHaK 1020 noeare po3yMiHHsA
ma HU3bKULL pieeHb cCnpuiHAmMms ceped npaKmukyouux xipypeie € erobanrvhumu npoosemamu. Ilideuwenns ooi-
3HAHOCMI W000 KPUMUUHO20 N02AAJY HA 0e3neKy Modice 30iabuumu 11020 BUKOPUCMAHHA Y PYMUHHII XipypeiuHiil
npakmuui.

KoirouoBi ciioBa: sanapockoniuna xoneyucmexmomis,; newinko60-mixyposuii MpUKYMHUK,; MIXypoéa npomoKa;

MIXyposa apmepis; MiXypoea nAACMUHKA; KPUMUYHUL no2as0 Ha Oe3nexky

JlanapockomiuHa xonenucrekromis (JIXE) BBaxkaeTbest
30JIOTUM CTaHAAPTOM JIiIKYBaHHSI JOOPOSIKICHMX 3aXBOPIO-
BaHb X0BYHOTO Mixypa (ZKM) [1] i € ogHiero 3 HaiimoIm-
peHIIMX Xipypriunux mpouenyp [2, 3]. XoxeunucTeKToMist
LIMM METOIOM Moxke OyTH 3aBepiieHa B 90 % IjiaHOBUX i B
70 % exctpenux omnepaiiii [4]. TocTpuii XOIEIUCTUT, OCO-
omBo TsKKUit (10—15 % Binm 3arajabHOI KiJIBKOCTI), MOXKe
3MiHUTU BUIll€3a3HAYEHY MMapajaurmy, 1o npu3Beae 10 Bin-
KpUTOi KOHBepcii abo 3MiHu TexHiku [5]. CknagHa JIXE
CYMPOBOKYETHCS PU3UKOM YIIKOIKEHHS )KOBYHUX MPOTOK
(YXKII), y 3—5 pasiB BULIMM, HiXXK IPY BiZKPUTIii OIepailii.
[ToBinomusieThes, 1o yactora Y2KII npu JIXE cranHoBuTh
0,4—1,5 % [6—9]. 3rinHo 3 pekomeHaarissmu Tokyo 2018,
CTYITiHb TSKKOCTi TOCTPOTO XOJICLIUCTUTY KOPEJTIOE 3 TTiIBU -
meHuM pusrkom Y2KIT [10]. [IpuurHu 1anapocKoIiyHOTo
VKI1 3a3Bnuaii knacudikyoTbesi Ha TexHiUHi (T1i yac quc-
eKi1lii) Ta aHaToMiuHi moMujku. OCTaHHI 3yCTpiYalOThCs
yacrime (10 85 %) i 3a3BMYail BKJIIOYAIOTh HEMTPaBUJIbHY

iHTepHpeTallilo 3arajbHoi koBuHOi mpoToku (32KII) ado
abepaHTHOI MpaBoi 3aJHHOI CErMEHTAPHOI TiJIKM SIK MiXy-
poBoi npotoku [11, 12]. Y2KIT npu3BoauTh 10 30iIbIIEHHS
TOCTITAJIBHUX BUTPAT i PiBHSI CMEPTHOCTI Ta MOXe TTOTpeOy-
BaTH pe3eKlii a0 HaBiTh TpaHCIUTaHTalil meuinku [10, 13].
Kpim Toro, HaBiTh Mmicjs1 pEKOHCTPYKTUBHOIO XipypridHOTO
JIIKyBaHHSI TaKi TpaBMHM Bce 1€ 3HIKYIOTH JOBTOCTPOKOBY
SIKiCTb XUTTS [14, 15].

BusHaueHi Tpu KOHIIENITyaJIbHi 1T XOJeIIUCTEKTOMIl
[11]: 1) orpuMaHHS HamiliHOT aHATOMIUHOI imeHTHdIKaLIiT
KJTIOYOBUX CTPYKTYD; 2) IIPUIAHSITTS IIPAaBUILHOTO PIllICHHS
HE TIPOBOAUTH TOTAJIbHY XOJIELIMCTEKTOMiI0, KOJIM YMOBH €
HaITO HeOe3MeYHUMM TSI OTpUMaHHS HaliiiHOI iZeHTU (i~
Kallii, — «To4Ka MepeTuHy»; 3) 6e3reyHe 3aBepIleHHs orle-
pallii, Koju 6e3neyHa aHaToOMiYHa ifeHTUdiKallisl MiXypoBHUX
CTPYKTYp HEMOXJTMBA. TspKKe 3anasieHHs1 TpukyTHuKa Calot
MOXe TpU3BecTU A0 Hidpo3y 3i 3MiHOIO BCiX aHATOMIYHUX
OPIEHTUPIB i, SIK HACTIIOK, PU3UKY SITPOTEHHOTO YIIIKOMKEH-
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Ta6bnuys 1. likana Parkland gns ouiHku TskkocTi xoneynctuty [20]

CTtyniHb A

TSOKKOCTI IHTpaonepauiHuih onuc

1 HopmanbHWI XX0BYHUIA MiXyp/6e3 cnaniok

2 Hes3Ha4Hi cnankun Ha WuiLi XXOBYHOro Mixypa

3 HasBHicTb 6yAb-40ro 3 HACTYMHOro: rinepemis, NnepuMixypoBa piavHa, cnanku Ha Tini, pO3TArHYTUI XXOBY-
HUIA MiXyp

4 HasiBHICTb 6y[b-40ro 3 HACTYMHOrO: CNamku, L0 3aKpuBatoTb GinbLLy YaCTUHY XXOBYHOIO Mixypa, aéo |-l
CTyneHi 3 aHOMaslbHOK aHaTOMIEO NeYiHKW, BHYTPILLHbONEYiIHKOBUM XOBYHUM MiXYpOM ab0 BKITMHEHUM
kameHeM (Mirizzi)

5 HasBHicTb 6yAb-40ro 3 HaCTYMHOro: nepdopaLisi, HEKPO3, HEMOXIIMBICTb BidyanisaLiii XXOBYHOro Mixypa
Yepes cnarkum

H$I CTIBHOI TTeYiHKOBOI, 3arajibHOi YKOBUHOI Ta MiXypoBO1
npotok [10, 16]. Y nitepaTypi moBigoMIsLIOCS PO pi3Hi Me-
tony yHuKHeHHsT Y2KIT: oTpuMaHHSI KPUTUIHOTO TTOTIISITY
Ha 6esneky (CVS — critical view of safety), inentudikaris
o6opo3nu Rouvi re (Rouviere’s sulcus), BUKOHAHHS iHTpaoIIe-
pattiitHoi xomaHriorpadii Ta dhryopeciieHTHOI xonaHriorpadii
3 BUKOPUCTAaHHSM iHIOLIiaHiHOBOTIO 3€JI€HOro, CTpaTerii
aHTePOTPAIHOI, JTaTepOIOP3AIbHOI Ta OIMOJSIPHOI AUCEKITiT
[17]. Yci i MeToauKy 103BOJISIIOTh 3aBEPIIMTU TIPOLIETYPY
0e3 pU3KKY YCKIIagHEeHb, SIKi MOXYTh 3aBIaTH IIKOIN TIalli-
€HTaM TIPOTSITOM YChOTO IXHBOT'O JKUTTS.

BuxkopucToBytouu cydacHi gaHi 3 1iTepaTypHUX IKepe,
orpumaHux 3 MedLine i Scopus, My TOUMHAEMO Cepito T0-
BillOMJIEHD TIpO Oe3IeYHi METOAUKHY MPOBEIEeHHS JIarapo-
CKOITiYHO1 XoenucTeKroMii. TyT Mu 30cepekyemMocst Ha
KPUTUIHOMY TTOIJISIAI Ha Oe3MeKy.

IHTpaonepaAuiMHA OLIHKA TSXKKOT
AQMAPOCKOMIYHOT XOAELUCTEKTOMI

V cy4acHiit JiTeparypi 3ragy€eThbCsl KijbKa BU3HAUYEHD i
knacudikauiii TpynHoiuiB JIXE [18]. lesiki 3 Hux 3actoco-
BYBaJIM TTYHKTH JUISl oTiepalliiHuX 3Haxigok KM Tta ainsH-
KU, 110 HOro OTOuye, HampuKIIaa, MoaudikoBaHa mkaza
Nassar o1iHk1 TpyaHOIIB oniepattii [9, 19], mkana ouiHku

TsKKOCTI XonenucTtuty 3a Parkland [20] abo Sugrue [21].
IIkana ouiHoBaHHs Parkland, sika onmy6iikoBaHa y 2018
PpOLIi, OLIIHIOE TSLKKICTh XOJSLMCTUTY Ha MiICTaBi iHTpaore-
pauiiitHux 3Haxigok [20]. BoHa mae 1m’siTb cTyIeHiB, Bia 1-ro
IIO 5-T0, 3 Bi3yaIbHUMM XapaKTePUCTUKAMM Bill aOCOJIIOTHO
HopMaabHOTro 2KM 1o nepdopaliii, HeKpo3y ad0 HeMOXKITH-
BOCTI i10ro Bi3yaJi3allil yepe3 cnaiiku (Tao. 1).

V BanigauifinoMmy mociimxkeHHi Madni 3i ciBaBT.
BMSIBUJIM, 11O CKJAIHICTh XipypriyHOro BTpy4YaHHSI,
yacToTa CyOTOTaJIbHUX XOJIELIUCTEKTOMIl, Mmepexia Ha
BIIKPUTY XOJIELIMCTEKTOMIIO, TPUBAJIICTh OIepallil Ta Ha-
SIBHICTD MiCsg0MepaliiiHOro BUTOKY XKOBYi 3pocTaju 3i
30IJIBIIEHHSAM CTYIIeHs TsKKocTi 3a Parkland [20]. Xoua
111 11Kaja 0a3yeThCsl HA iHTpaomnepalliiiHUX pe3yabTaTax
i, OTXKe, 32 BUBHAUYEHHSIM, HE MOXe OyTM BUKOpPUCTaHA
TSI OLiHIOBAHHS TOLIJBHOCTI XipypridyHOro BTpyYaHH S
y MailieHTa, BOHA I03BOJISIE MOTEHIIITHO PO3Mi3HABATH
BUITAAKU, SIKi MOTPeOYIOTh JOCKOHAJIIINX METOAIB Ha
IaHUI MOMEHT, a TAaKOX JIOIloOMara€ B micasonepaniii-
HOMY IIPOTHO3yBaHHi.

Illxana oliHKKM CKIagHOCTI omepaliit 3a Nassar 6a3y-
€TbCS Ha TPHOX ONEpallifHUX KPUTEPIsIX, SIKi OLIHIOIOTh
CTyniHb 3amnaieHHs KM, MiXypoBoi HixKKK Ta crailok
[19]. Cryneni 3pocTatoTh Bil MiHIMaJIbHOTO 3aMajaeHHs 10

Ta6bnuys 2. OuyiHKa cKknagHOCTI slanapocKoni4Hoi xoneuncTekTomii: mogucpikoBaHa wkana Nassar [9]

CTyniHb Onuc

I YKOBYHUI MiXyp — M'IKUI, HE aare3viBHUA
MixypoBa Hixkka — TOHKa i HiTKa
Cnankm — npocTi fo wuiikn/kiweHi Hartmann

I HKOBYHUI MiXyp — BOASIHKA, NEPENOBHEHUIN KaMEHAMM
MixypoBa HiXXka — HaBaHTaXeHa XXUpoMm
Cnankun — npocTi go Tina

M JKOBYHUI MiXyp — rmMboKa iMKa, roOCTPUA XONeLUCTUT, 3BYXXEHUI, (PiBPO3, NpUAsSraHHs KULLEHI
Hartmann po 3XI1
MixypoBa HiXka — aHoMaslbHa aHaToMisi a60 MixypoBa NpoToKa KOpoTKa, po3iumpeHa ago 3aTemHeHa
Cnavikm — LWifbHi B0 AHA; i3 3a5yYeHHAM NeYiHKOBOro BUrMHY 060[0BOI KULLIKM @60 ABaHaauATUNanoi
KULLIKM

v HKOBYHUI MiXyp — MOBHICTIO 3aKpUTKIA, eMniema, raHrpeHa
MixypoBa HiXXKKa — HEMOXITMBO YTOYHUTU
Cnankm — wWinbHi, i6po3Hi, OropTatTb XOBYHUIA MiXyp, ABaHAOUATMNANY KULLKY @60 NeYiHKOBUA BUTMH
06000BOI KULLIKW, 5IKi CKNagHO BiJOKPEMUTH

\Y, CwvHgpom Mirizzi Tuny 2 a60o BuLLE, XONEeUUCTOLLKIpHA, XoneumctogyoaeHanHa abo Xo0B4H006040Ba
HopWLS
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TskKoro, I—V crynenis (taba. 2, puc. 1). [I’satuii cryminb
BU3HAYAETHCS SIK TUIT Mirizzi 2 a0 Bullle YU XOJIELMC-
TOIIKipHA, XOJEHUCTOAyOAeHaIbHA a00 X0JIELCTO000-
nosa Hoputisl. [lIkana Nassar migTepakeHa sik 3HAUyIIU T
MpPEeAUKTOp TPUBAJIOCTI oIepallii, mepexoay 10 BiZKpUTOL
oriepatiii Ta yckiaaHeHb [18].

3i 30i/IbILIEHHSIM TPYAHOIILIIB OIepallii Ha MifcTaBi Ka-
1 Nassar 3matHicTb moka3at CVS mporpecruBHO BITaia 3i
100 % (xmac 1) mo 7,7 % (xnac V; p < 0,001) [9].

Sugrue 3i CITiBaBT. 3aIIPOIIOHYBAJIM CIIPOIICHY IIKaTy
G10 nns ouiHtoBaHHs Tsikkoi JIXE, sika rpyHTYeThCsT Ha
TSKKOCTI XOJIELIMCTUTY Ta CTYIEHI MOTeHLIIMHUX TPYIHOIIIB
3 TyHKTOBOIO XapakTtepuctukorw Bia 1 go 10 [21] (tabx. 3,
puc. 2).

Bbararo iHmux qociimkeHb Bu3Hauanu ckinanHicts JIXE
3a pe3yJbTaTaMM oIlepallii, SK-OT ii TPUBaliCTh, YCKIaIHEH-
Hs abo koHBepcis. Wakabayashi 3i criBaBT. [23] mporoHy-
[0Th HOBUI TIOTJIsI Ha OLiHKY TpynHoiuiB JIXE Ha miacTasi
00’€EKTUBHUX iHTpaoIepaliifHuX 3Haxil0K, 3rpylIOBaHUX Y
JIBi OCHOBHI KaTeropii: YAHHUKM, MOB’sI3aHi i3 3amajJieHHsIM
KM (HaBkoso KM, y gingHui TpukyTHuka Calot abo jioxka
2KM), Ta BHyTpilIHbOYEpPEBHI YNHHMKM, HE OB sI3aHi i3
3arajJibHUM TIPOLIECOM, SIK-OT BicllepaJbHUI XUp, IUPO3
MeYiHKU 3 YTBOPEHHSM KoJiaTepaJbHUX BeH, aHOMaJlbHa
JKOBUYHA TIPOTOKa, (hizioyoriuHa aaresiss HaBkojo KM abo
npukpiruieHHs mwuitku 2KM o 32KIT [23].

IHTpaonepaiiiiiHi YMHHUKK, HAIPUKJIIAL, BEJIUKi Ta/a0b0
LITbHI epUMIXypOBi Crlaiiku, 3BY>KEHU/CTepTUIA TPUKYT-
HuK Calot BHACIiIOK cepiio3HOoro ¢idpo3y Ta pyOiiB (CUH-
npom Calot, 1110 3HMKaE [24]), BKIMHEHUI KaMiHb Y KUIIIEHI
Hartmann, 3ByxxeHuii 2KM, emniema, cunapoM Mirizzi ta
XOJICLIMCTOeHTepasibHa (PicTy1a MOXYTb IOTTOMOTTH Xipypry
nependauyuTy TpyaHolii B focarHeHHi CVS (puc. 3, 4) [9].
3a HasIBHOCTIi OJTHOTO UM KiJIbKOX HECTIPUSITIMBUX YNHHUKIB
Xipypr MOBUHEH 3a3[aJierib PO3IJISHYTU aJlbTepHATHUBHI
BapiaHTH, 1100 O€3[eYHO 3aBEPIIUTH IIPOLICAYPY.

KputnyHmnm norasa Ha 6esneky npu AXE

CVS — 1e MmeTton ineHTudiKalil MiXypoBUX CTPYKTYpP
(mixypoBoi aptepii (MA) ta mixypoBoi nipotoku (MII)),
onucanuii Strasberg y 1995 poui [27]. Anss CVS HeoOXinHi
Tpu BuMoru (puc. 5): 1) tpukyrauk Calot mae OyTu o4n-
LIEHU BiJ XKMPOBOI Ta (DiOPO3HOT TKAHUHM 03 BiIKPUTTSI
32XKII Ta crinbHOI nevinkoBoi nipotoku (CIIIT); 2) Huxk-
Hs1 TpetTuHa KM Mae OyTu BigoKpemJieHa Bil TEUiHKH,
3) TiBKU ABi CTPYKTYpHU MOBUHHI yBikiTM B 2KM. MeTton
inenTndikarrii mineit CVS BuTprmaB mepeBipKy gacom. Bin
MPOAOBXKYE BiANOBIIATM BUMOTaM 3 TOUKU 30py Oe3MeKu
[7, 28, 29] (puc. 5).

OorpynryBanHss CVS 6a3yeTbCcs Ha ABOXETAaITHOMY
MeTOi imeHTUdiKalii MPOTOK, SIKMII BUKOPHUCTOBYBaBCS
i IPOIOBKYE 3aCTOCOBYBATUCS TIPU BIAKPUTIil X0OJIeIIHC-
tekToMmii. CrioyaTky HUISIXOM AuceKii B TpukyTHUKY Calot
(okpecnenuii mixk MI1, 32KI1 i MmixypoBolo apTepi€ro) Ie-
penbavyBaHo ineHtudikyots MIT Ta MA Ta nepekpusa-
I0Th iX Jiratypamu. Ha mpaBy me4iHKOBY apTepiio iHOIi
TMpuIlasae rnepira yacTMHa BePXHbOI MeXi TPUKYTHUKA
Calot. Tomy itoro BepxHs mMexa Oyjia 3aMiHeHa HMXKHIM
Kpa€eM Te€YiHKU (MeYiHKOBO-MiXypOBUN TPUKYTHUK,
IIMT). La monudikalisi, Takox BigoMa SIK TPUKYTHUK
Bode Rocko, Mae mpakTuuHilIe 3Ha4YeHHS B JaIapo-
CKOTIIYHI aHaToMii, OCKiJIbKM BapiadbeabHicTh MA myxe
Bucoka [32] (ta6ux. 4; puc. 6-9).

KpiM Toro, HUXKHS MeXa Te4iHKM € TTOCTIMHUM i oue-
BUIHUM OPi€EHTUPOM, SIKMI HabaraTo KOPUCHIIIUI s
ineHTrdikauii npu namapockomnii (puc. 10). TpukyTHUK
MicTUTh JiMdaTrnaHuit By3os Lund abo Mascagni, XXxupoBy
Ta (iOpO3HY TKAaHMHY 1 aHaTOMIiUHi Bapiaiii. MixypoBuii
JiM(pAaTUYHUI By30J1 4aCcTO JICKUTh IMMOBEpXHEBO Bix MA Ta
€ OPIEHTUPOM [IJISI BUBHAYEHHST MiCIIe3HAXOMXKEeHHS 1Iiel
aprepii [33]. ApTepito ciIim ITogiInTH 3 IIpaBoro 0OKY IIbOTO
JiMdaTuyHoro Bysna mooausy 2KM, 11100 YHUKHYTH YIIKO-
JIKeHHsI TIpaBoi nevinkoBoi aptepii. Lleit opienTup no-

Ta6bnuys 3. InTpaonepaduiviHa wkana TsxkocTi JIXE [21]

Moka3Huk MyHKTN
30BHILLHI BArNa[, )KOBYHOro Mixypa
Cnawku < 50 % Big KM 1
Cnawku > 50 % Big KM 2
BakputTa cnarikamu XXM 3
Po3TArHeHHsA/3BY)XeHHSA
PostarHytuin 2KM (a6o ckopoyeHuin amopLueHnii 2KM) 1
Hemoxrnmeo 3axonutn XKM 6e3 gekomnpecii 1
KamiHb po3mipom > 1 cM y KuLleHi Hartmann 1
HocTyn
IMT > 30 1
Cnariku nicns nonepenHboi onepadii, Lo 06MeXyTb JOCTYN 1

TaXKui cencuc/ycknagHeHHs
2KoBY a6o rHi 3a mexamu XXM
JXoBHa Hopuug

Pa3om, makc. 10

CT1yniHb cknapgHocTi

A Jlerknin < 2

B lMomipHuin 2—4

C Tsaxkni 5-7

D EkctpemansHun 8-10
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Ta6nuys 4. Knacugpikayisi Tunie mixypoBoi apTepii, 3acHoBaHa Ha ix nosiBi nig 4ac nanapocKoni4yHoi

xosneymucteKtomii [32]
Tvn Onuc

1 S — nooguHoka MA cynepomegiansHo go M B MNMT (puc. 7A);
m — MHOXWHHI apTepianbHi rinku B NMMT 3a paxyHok paHHboro noginy MA (puc. 7B)

2 HwxHsa MA, To6TO apTepis, WO NOYMHAETLCA 3HU3Y naTeparsbHille, ska MoXe NpoxoamTy no3any abo nepe-
TuHatn MI, wo6b yeintn B NMT gna kposonoctadaHHa KM (puc. 8)

3 MopeiiHa MA — o6uagi apTepii, 30a€TbCs, BUHUKAIOTb Y PI3HUX NIOLLMHAX i, Ha BiAMIHY Bif, paHHbOro nogi-
ny MA, He cxopgaTbcs B ogHin aptepii B MMT (puc. 9)

4 Mana MA, Lo BMHMKae BHACMifokK abeppaHTHOI NpaBoi neviHkoBoi apTepii B NMMT (puc. 10)

NI MA He ifeHTUiKyeTbCa Yepes 3ananeHHs/ibpo3/MHOXMHHI APIOHI Minku

CUTb KOPUCHUI y cKIIagHuX Bunaakax. s ginsiHka moxe
OyTH ypaxkKeHa 3aIaJbHUM IIPOLIECOM Mil 4Yac TOCTPOIo
200 XpOHIYHOTO XOJICIIUCTUTY i MOXKE BUTJISIIATA TOBCTOIO,
¢i6po3HoI0 200 MaTH pyOILli, 1110 CTBOPIOE TPYIHOIIL ITPU
aHATOMIuHil ineHTH(iKaLii Ta/a00 AUCEKILii.

Y NoJI0OBUHM TALLIEHTIB BUSIBIISIIOTHCSI aHATOMIYHI BapiaH-
TH npoxomkeHHss MII, 3 MOLIMPEeHICTIO 10JaTKOBUX IIPOTOK
10 10 % [34]. Giindiiz 3i cITiBaBT. PeaCTABUIM JOCTIIKEHHS
i3 3aCTOCYBaHHSIM MarHiTHO-Pe30HAaHCHOI XoJaHriorpadii, y
SIKOMY TTOKa3aJId, 110 KpaHioKayIaabHUi piBeHb 37uTTs MI1T
i3 CIIIT € 3minuum [35]. Berapnennst MIT kinacudikysanu
3a KpaHioKayJaJIbHUM PiBHEM i ITOMEPEYHNUM MiCLIEM 3IUTTS
MIT 3 nozaneuyinkoBo TpoTokoto (puc. 11). Kpaniokay-
JNaJbHUI piBeHb 3IUTTS OyB KiacudikoBaHMI K BUCOKUIA,
cepenHiit i HU3bKUiA. Cy0’€KTUBHO BCIO JIOBXUHY TMO3arie-
YiHKOBOI KOBYHOI IMPOTOKU AWM Ha TpU TpeTuHU. [lo-
YaTKOM IIi€1 JOBXKXMHM OYJIO IPUITHATO 3/IATTS IIPABOI Ta JiBOL
MEeYiHKOBUX MPOTOK, e BoHU yTBOopitotoTh CIIII. KiHmesoo
TOYKOIO 1€l moBXMHM MpuitHATO oTBip 32KI1 B ammyiy Vater.
[lomepeyHa minstHKa 3IMTTS Oyna KiacuikoBaHa SIK JiaTe-
pajibHa, MeliajibHa, NepenHs Ta 3aaHs. [lonepeuHe Micie
3nuttst MIT oniHIOBaNM 32 rTOAMHHUKOBUM METOIOM: JlaTe-
pasibHe Bianosinano 7—11-ii ronuHi, nepeane — 11—1-ii ro-
IINHI, MemianbHe — 1—5-11 ToauHi, a 3aaHe — 5—7-1 ronuHi.

Hnst toro, mo6 BukoHatu CVS, 0OCHOBHUM Xipyprid-
HuM nonem aucekiii min yac JIXE € IIMT [25]. CymixHi
CTpYKTypH, Hanpukian IV i V ceTMeHTH NediHKu, TediH-
KOBO-JIBaHaALsITUNANA 3B’ 513Ka, BOPOTA MEYiHKU, MyKOBa
1IiJTMHA, ABAHAILSTUIIAIA KUIIIKA TOIIO, € AHATOMIYHUMU
nistHKaMu iHTepecy (puc. 13). HajexHe orojieHHsS 1uX
NJISTHOK € 000B’I3KOBUM JIJIS1 OE3MEYHOTO 3aBepIIeHHS
XipypriuHoi npouenypu. AeKBaTHE PO3TATHEHHS XU-
BOTa (BHYTPIillIHbOUEPEBHUM TUCK ~ 12 MM PT.CT.), IIpa-
BUJIbHE TMOJIOKEHHS MallieHTa (MepeBEepHYTE MOJIOKEHHS
Trendelenburg 3 1iBo0 OOKOBOIO pOTalli€l0), ageKBaTHa
JIEKOMIIpECis 1IJTyHKa (Yepe3 MpaBUIbHO PO3MIllIEHUI Ha-
30racTpajibHUI 30H1), ONTUMAaJIbHE PO3TALLlyBaHHS MOPTY 3
BinmoBimHMMM MoavGiKalisIMK (HallpyKJIam, IJIs Malli€eHTiB
3 OXXMPIiHHSM), MpaBWIbHa peTpakiiisi KM ta HaBKoJiore-
YiHKOBUI 1 TEpUMIXypOBUI aare3ionis, sIKI0 HEOOXiaHO, €
OJIHMMMU 3 BaXJIMBUX KPOKIB 7151 3a0€3MeYeHHsT XOPOIIOTO
OTOJIEHHSI OIepalliiiHOTO IOJIs.

IHbyHAMOYIyM/1IIMiAKa BiITSITYETHCS HUXKHBOJIATEPAITb-
Ho nin yac nepeaHboi aucekuii B [IMT i HanMenianbHO 10
MyMKOBOI IIUTMHKU/JIBOTO TUIeYa TIi/l Yac 3aaHbOI TUCEKIIiT

(puc. 13). Kpim mpaBuabHOTO HaMpsIMKY Tpakiiii, i cuiia
MOBMHHA OyTU JOCTaTHBOIO, 11100 Binkputu [IMT i moser-
IIUTU OTuceKIriio (puc. 14). SIkimo BopoHKa He BiITATHYTa
HaJIeXKHUM YMHOM Yy TIpaBWibHOMY HamnpsiMky, 32KIT Oyne
BIITSITHYTO 10 TIPABOTO BEPXHBOI'O KBaJ[paHTa Malli€HTa,
1110 TIpU3BeIe 10 napaesibHoro BupiBHIoBaHHS MIT i 32KTT
(puc. 15). Y wuiit curyanii 32KI1 moxHa npuiinaTtu 3a MI1
Ta TIOIIKOINUTHU, SIKIIIO HE BXXUTHU 3aXOiB JJIsI TTPaBUJIbHOT
aHaToMiuHoi ineHTUdikauii. Kpim TOro, Mmoxe 30i1bILIUTUCS
pusuk BinpuBy MII abo po3pusy 3’eqnanns MII ta 3XKI1, a
TaKOX MOXHa TMOIIKOAUTH Aiadparmy Iicjsi BUTIaJKOBOTO
3iCKOB3yBaHHs (ikcaTopa JHa.

Shang 3i criBaBT. BUSIBUJIA TiCHUI 3B’SI30K MiXX BOPOH-
koro, MII, CIIII ta 32KII [37]. IIpaBuibHa ineHTU(dIKaITis
1IOTO 3B’SI3Ky Ma€ BUpilllajibHE 3HAY€HHSI, 11100 YHUKHYTU
nactok. Boponka 2KM Mae pi3Hi po3Mipu Ta hopmy, i KOJIu
I BOPOHKOMOAIOHA YacTMHA eKCIEHTPUIHO PO3ayTa, il
Ha3uBaloTh kKuiieHeto Hartmann. Llg kuiieHs 1eXuTh B
pizHux HanpsiMkax BimHocHO MIT i 32KI1 3 meBHOIO 3aKOHO-
MipHicTIO. OCKiJIbKM TIALIIEHT PO3MIIIIYETHCS B MOJIOXKEHHI
JIexKauu, a Xipypr CTOITh JIiBOPYY Bifl MallieHTa 3 JIiHI€IO 30py
3J1iBa HAIpaBo, YSIBHUI TOAMHHUK, CIIPSIMOBAHUM 10 00-
JINYYS Xipypra, po3TalllOBYETbCS BEPTUKAIBHO 3 LIUIHKOIO
KM B nenTpi undepomara. Kumeni Hartmann npusHageHo
Miclle Ha IIbOMY YsIBHOMY LMdep0Oiati, 100 po3pi3HUTH
il mo3uiliro (3 Mo3ulli€lo Ha 3 TOAUHU — sIK KpaHiaJlbHa,
6 TomnH — SAK JopcajibHa, 9 — sK KayjmajibHa Ta 12 — K
BeHTpasbHa) (puc. 16A—D). Kpim Toro, K10 IilsiHKa BO-
pOHKM piBHOMipHO po3mupeHa 0e3 kuieHi Hartmann,
aBTOPU HA3MBAIOTh LEH CTaH aKCiaJIbHUM ITOJIOXKEHHSIM.
SKI1110 BOPOHKA 3 aKCiaJIbHUM TOJIOXKEHHSIM SIBHO PO3/yTa,
BOHa BU3HAYaeThes siK v | (puc. 16E), iHake BoHa BU-
3HavaeTbed gk i 11 (puc. 16F).

Y nonoxeHHi Ha 3 roguHu kuieHss Hartmann Bucty-
nae B [IMT, BopoHKka nmoBMHHA OyTU BiaBedeHa IpaBopyY,
BEHTpPAJIbHO Ta KayJaJlbHO, 100 BigkpuTtu mmiiky 2KM Ta
MII. Y nonoxxeHHi Ha 6 rogrd MIT 3a3B1yaii JIErKo 3HaWTH,
KOJIM BOPOHKA Bi/IBe/IeHa BIPABO, BEHTPAIbHO Ta KaydaJbHO.
V nosnoxenni Ha 9 romuH MI1 BuHMKaE 3 KpaHiaIbHOTO OOKY
BOPOHKM i 3a3BUYall IEPEKPUBAETHCS, KOJIM BOPOHKA IOCSTAE
3HAYHUX PO3MIpiB. ACUCTEHT ITOBMHEH BilBOIUTH IPaBOPYY,
BEHTpPaJIbHO Ta KpaHiaJIbHO, 11100 BigkpuTu muiiky 2KM Ta
MII. ¥ nonoxeHHi Ha 12 roqH BOPOHKA 3aBXIH ITEPEKPUBAE
32KITI. Xipypr MoBUHEH 3a4UCTUTH OYEPEBUHY 1 BIITATHYTH il
IPpaBoOPYyY i BEHTPaJIbHO, 11100 Binkputu MIL.
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PucyHok 1. InTpaonepadyiviHi nanapockoni4Hi
306paXkeHHs1 CTyMNeHiB cknagHocTi onepadii 3a Nassar
([19], BigkpuTv¥ii goctyn)

R4U safety line

% LA ©

PucyHok 3. Hecnpustnusi iHTpaonepauiviHi ymosu 3
HU3bKUM piBHEM ycriluHocTi gocsirHeHHs1 CVS: A), B) Bu-
nafoK rocTporo XoneyncTuTy 3 BKIIMHEHHSIM BeJINKOro
KameHsi B kuweHro Hartmann. KamiHb He BRanocs 3py-
wntn. Ytim, CVS mMoxHa 6ysio BOCAITU nicisi peTesibHoi
Ancekuii; C) roctpmuii XoneLucTUT i3 PO3TArHyTUM XOB-
YHUM MIXYPOM i carlbHUKOBUMM cravikamMy Ha LuMuLi Ta
TPUKYTHUKY Calot; D) 3HuKaroumii cuHapom Calot: 3ana-
JIEHHS1 XXOBYHOro Mixypa ta ne4viHKoBo-ABaHaAuUsTHNa-
J10i 3B’513KU 3i cTepTuM TpuKyTHUKOM Calot (B — 3XKIT)
([25], BigkpuTmii gocTtynn)

PucyHOK 2: A) XXOBYHWI MiXyp MOBHICTIO 3aKPUTUI

cnavikamu (3 nyHKTH); B) po3TArHy TUN XXOBYHUI MiXyp

(1 nyHKT), npn4omy < 50 % vioro nosepxHi BKPUTO
cnavikamu (1 nyHKT) ([22], BigkpuTHIA KOCTYMN)

PucyHok 4. Mpuknapg iHTpaonepadifiHoro nporHo3yBaH-
HS1 TSDKKOIO )KOBYHOIro mixypa: A) nomipHi nepumixypo-
Bi cnaviku; B) 3Ha4yHa nepumixypoBa agre3sis. XXOB4HUM
MiXyp He Bi3yani3yeTbcsi B 060X UuUX cUTyawisix, LL{o re-
penb6ayae TXKy anceKuito ([26], BigkpuTuii goctynn)

) >
¥ - m‘.' ;ﬁ by

PucyHok 5. KputnuyHwii nornsg Ha 6e3neky (CVS) 3
noABiIHUM 306pPaXkeHHsIM, LL|O MoKa3ye MiXypoBy Mpo-
TOKY i MiXypoBy apTepito K €AuHi ABi CTPYKTYpH, LLO
BXOAsATb B XOBYHUU Mixyp: A) surnsg cnepepy; B) su-
rnsag 33a8y (nepeBepHyTUI Ne4iHKOBO-MiXypOoBUi TPU-
KyTHUK) ([25, 30, 31], BigkpuTHii goctyn)

PucyHok 6: A) nooguHoka
mixypoBa aptepis (CA),
po3artalloBaHa Haj cepe-
AWHOIO MiXypOBOI MPOTOKU
B re4iHKOBO-MiXypoBomMy
TPUKYTHUKY, LLJO MNORINSAETh-
csl Ha noBepxHeBy (SCA)

i rmnéoky (DCA) rinku no-
67113y NOBEPXHi XXOBYHOIo
mixypa; B) paHHivi nogin
mixypoBoi apTepii, Wwo npum-
3BOAMUTH A0 MOSIBU MOBEPX-
HeBux (SCA) i rmnéokmnx
(DCA) rinok ([32], 3 nossony
aBTopiB)
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PucyHok 7. HmwkHa mixypoBa apTepisi, TO6TO MixypoBa
aprepis (CA), Lo noYnHaeTbCs1 3HU3Y nareparsbHilue Bif
mixypoBoi npotoku (CD): A) Burnsig criepegy, Ko BoHa
nepetuHae CD cnepepny, o6 yBiliTU B MiXypOBO-reyiH-
KOBWU TPUKYTHUK [J1S1 KPOBOIMNOCTAYaHHSI XOBYHOIO Mi-
xypa; B) Bug 33agy toro camoro; C) HWXHS MixypoBa
aprepisi, Lo Bragae 33agy B XOBYHWUI MiXyp; D) Hux-
HS1 MiXypoBa apTepisi, Lo MOAINAETbCA Ha NOBEPXHEBY
(SCA) i rnnéoky rinku (DCA) ([32], 3 Bo3Bosy aBTopiB)

PucyHok 9. Tun 4: mana mixypoBa aptepisi (CA), wo
BUXO[NTb 3 abepaHTHOI npaBoi ne4iHKoBoI apTepii
(RHA), sika € fomiHyro4otro apTepiero B nevyiHKoBO-
mixypoBomy TPUKYTHUKY ([32], 3 o3BONy aBTOPIB)

PucyHok 12. 3D MRCP: BucokonarepasnbHe (A), cepeaHbo-

nepepgHe (B), cepeaHbosagHe (C), cepeaHbomegiansHe (D),

cepegHbonarepasbHe (E), HnabkomegianoHe (F) BcTaBeH-
Hs1 mixypoBoi npoToku ([35], BigkpyuTii gocTyr)

PucyHok 8. Tun 3: nogsiviHa mixypoBa aptepisa (CA1
i CA2). OgHa 3 aptepivi (CA1), 34a€TbCs1, € HUXKHbOIO
mixypoBoto apTtepieto ([32], 3 so3Bosy aBTOpIB)

Bepxnii

) ‘Menimuaﬁ
Nlarepanchui

\

Tpurkythux Calot

PucyHok 10. lNedYiHKOBO-MiXypoBuii TPUKYTHUK i TPUKYT-
Huk Calot: A) ne4iHKOBO-MiXypoBuii TPUKYTHUK (CUHIN):
BEPXHS MeXXa — HWKHIV Kpau neyiHku; narepasibHa — Mi-
XypoOBa MPOTOKa i LLUMKa XXOBYHOro Mixypa; megiasibHa —
cninbHa neYiHkosa npotoka. TpukyTHuk Calot (xxoBTuii):
BEPXHbOIO MEXKEIo € MIXypoBa apTepisi; narepasibHow —
MiXypoBa fnpoToka; mepiasibHOO — CrifibHa rneviHKoBa
nporoka ([34], Binkputnii goctyn). BignosigHi aHaTomiyHi
cTpyKTypu; B) nepes ancekuiero; C) nicns aucekuii. CD —
mixypoBa nporoka; CA — mixypoBa aprtepisi; LN — nimdpa-
T4HMY By30s; HAP — BnacHa nediHkoBa aprepisi; CBD —
3arasibHa XOB4YHa MPOoToKa ([26], BigkpuTmii goctyn)

PucyHok 11. CxemaTtnyHa AeMOHCTpauisi 3/INTTS Mixy-
pPOBOI NMPOTOKMU 3 Mo3areq4iHKOBOK XOBYHOI MPOTO-
Kkoro: A) KpaHiokaypaanbHU piBeHb NMPUKPINIeHHs no-
3HayeHw nlitepamun H, M Ta L, Ljo Bka3yroTb Ha BUCOKe,
cepefHe Ta HU3bKe 3/IUTTA BignosigHo; B) nonepeyHe
MicLe 31MTTa no3Ha4vyeHo nirepamu L, A, M i P, Lijo BKa-
3yl0Tb Ha natepasibHe, nepepHe, MegianbHe T1a 3agHe
3/MTTA BignoBigHo ([35], BigkpuTuii gocrtyn)
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PucyHnok 13. Xipypriyne rone iHTepecy Ans nanapo-
CKOMiYHOI XoneyncTeKToMil, Lo NoKa3ye BaXJIMBi aHaTo-
miyHi opieHTupn. MepeaHi/megiancHmvi Bug (A) i 3agHin/
narepanbHui Bug (B) ne4yiHKoBO-MiXypoOBOro TPUKYTHU-
Ka Ta npunernux ginaHok. CBD — 3ararnibHa XxoBYHa rnpo-
Toka; Du — pgBaHaguysatunana kvwka; HA — nediHkoBa

PucyHok 14. lNpaBunbHa peTpakuyis BOPOHKMN (LLMIKM)
Ao3sBosisie: A) OrosieHHs rnepenHboi CTOPOHU MeYiHKO-
BO-MiXypOBOro TPUKYTHUKa, KOJIN BOPOHKA BTSIrHyTa B
npaBoMy HVXKHbONaTepasibHoMy HarpsiMKy; B) oroneHHs
3aHboi cTopoHn TpukyTHuka lMT, Kosim BOPOHKa Bij-
TAryeTbCA [0 NYnKoBoi Wwinvnu ([26], BigKpyUTUIA BOCTYIT)

aprepisi; RS — 6opo3Ha Rouviere; Sg4 — IV cermeHT;
UF — nynkoBa winuHa ([25], BigkpuTni goctyn)

1
Wy

. Common hepatic/bile duct

e e § = Sl

PucyHok 16. Inroctpauii BOpOHKU XOBYHOro mMixypa:
A) nonoxeHHs Ha 3 roguHu; B) nonoxeHHs

Ha 6 roguH; C) nonoxxeHHs1 Ha 9 roguH; D) nonoxeHHs

Ha 12 roguH; E) ocboBe nonoxeHHs | tuny; F) ocboBe
nosnoxeHHs Il Tuny ([37], BigkpuTnii gocTyi)

PucyHok 15. HenpaBunbHe BigTArHeHHs1 XOBYHOIo Mi-

Xypa Haxwssie CrifibHy ne4YiHKoBY/3arasribHy >OBYHY

MPOTOKY AOropu, BUPIBHIOOYM iX 3 MiXYpPOBOIO MPOTO-

KO0, Lo 36inbLuy€e UMOBIPHICTb MOMUJIKOBOI igeHTui-

Kauii, 0co6MBO KLYO ANUCEKLisl Bia6yBacTbCS1 3aHa[TO
HU3bKO ([36], BigKpuTHii gocTyr)

PucyHok 17. lNo4aTkoBa gucekuisi: A) po3KpuUBaroTh
CKJlagKy o4YepeBUHU B iepenbavdyBaHoMy 3’ €HaHHI
MiXypoBOi MPOTOKN Ta BOPOHKU XOBYHOIro Mixypa;
B) o6epe>xHO Tyrno AUCEeKYTb 3a4HIV Lap o4epeBUHn
([25], BigkpuTni gocrtyn)

PucyHok 18. [jucekuisi ne4iHKOBO-MiXypoOBOro TPUKyT-
HUKa 360Ky/cnpaBa (3agHs gucekyis)): A) nogin cknag-
KU o4YyepeBUHU 6/IN3bKO [O XOBYHOro Mmixypa (nyHk-
TUPHa NiHis1); B) HaKOHeYHUK rayka A[ns npurniKkaHHs
BBOAUTLCS Mg o4epeBuHHy cknapgky; C) nHeBmaTuy-
HUUA PO3TUH (cTpinku) ([25], BigKpuTnii gocryn)

PucyHok 19. [iucekuia ne4iHkoBo-mixypoBoro
TPUKYTHUKA 3 MegiasibHOI/NiBOi CTOPOHM (NepeaHsi
Aucekuisi): nogin cknagku odyepesuHu. licns

PO3KPUTTS CKNagKku oyepesuHu (guB. puc. 17) (A)
nepegHIo cKknagKy o4epeBUHU 06epexHo BifcikaroTb

Bif nignernoi TkKaHUHU LUJIAXOM TYyroi gucekuyii 3
HactynHum (B-D) ii noginom no6aun3sy xoB4Horo mixypa
(NYHKTUPHAa NiHis1) 3 OroneHHsIM MixypoBoro niMmghoBy3na
'l (Mo3Ha4YeHur KoJIoM; nepepusByacTa fiHisi Ha B) ([25],

0 BigKpUTWIA OCTYI)
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PucyHok 20. ucekuyis ne4iHKOBO-MiXypoBOro TPUKYTHU-
Ka Ta orosieHHs1 MmixypoBsoi nnactuHku. Mixyposa nnac-
TUHKa OroJIl0ETbCS LUMIIXOM ro4YeproBoi aucekuii 3 (A)
megianbHo/nepeaHboro Ta (B) narepanbHo/3a4HbL0ro 60-
KiB 3 (C, E) noganbLunm orosieHHsiM Heo6XxigHoro oécsiry
nnacTUHKM (MO3Ha4YeHO NMYyHKTUPHOIO JliHieto). TPUKY THUK
Calot srogom auncekyetbcs 3 (D) nepegHboro 1a (E) 3a-
AHbOro 60Ky, o6 (F) octaTo4HO OoTpUMaTU KPUTUYHNI
nornspg Ha 6e3neky (CVS) ([25], BiakpuTnii gocryn)

PucyHok 22. KputndHuii nornsig Ha 6esneky: A) surnsig
cnepeny; B) surnag 33apy. lNe4iHkoBo-mixypoBui Tpu-
KYTHUK afeKBaTHO AUCEKYIOTb | MiXypoBy MIacTUHKY
afieKBaTHo OrositoloTh (MyHKTUPHA AiHis). MoxHa nobaymn-
TV NuLue ABi TPy64acTi CTPYKTYpU, TO6TO MiXypoBY Ipo-
TOKY (6ini cTpinkm) i mixypoBy apTepito (YOpHi cTpinku),
SIKi BXOASITb Y XKOBYHWUI MiXyp ([25], BigkpuTuii goctyr)

PucyHok 24: A) 306paxkeHHs1 B 6i71oMy CBITJli e4iHKOBO-
MIXypoBOI BinsaHkN nepeg avcekuiero; B) iHgouiaHiHoBO-
3esieHa qhriyopecLieHUis1 B 6JIMXKHbOMY iHGbpayepBOHOMY
Aianasori (NIRF) i ponoBHeHe 6inumM cBiTiom 306pa-
JKEHHS1 NMe4viHKoOBO-MiXypOBOI BiNsAHKU nepes ANCEKLIEIo;
C) 306paxkeHHs1 B 6ir1omMy CBiT/i Ne4YiHKOBO-MiXypoBoi Ai-
nsiHkm niicna gucekuyii; D) NIRF i gornoBHeHe 6inum cBiT-
JIOM 306pa)keHHs1 Me4iHKOBO-MiXypOoBOi RiNnsHKN ricsis
Avcekuii. CTpinika Bka3ye Ha orosieHy 4acTuHy mixXypoBoi
nnactuHku ([41], 3 go3Bosy aBTOpPIB)

PucyHok 21. [ucekuyisa ne4iHKoBO-MiXypoBoro tpu-
KYTHUKa: nepwuni nigxig Ao TpukyTHuka Calot:
A) TpukyTHuk Calot gucekyroTb, LO6 BiAKPUTU Ta
OKPECJINTU MiXYpOBY NMPOTOKY N MiXypoBy apTepito.
MixypoBa nnacTtuHka Lje He BU3Ha4YyeHa (MyHKTUP-
Ha JiHis1); B) MixypoBa nnactuHKa BUKPUBAETLCH;
C) mixypoBa nnacTtuHKa BUCBIT/IIOETbLCS afeKBaTHO
(nyukTupHa ninis). bina cTpinka Bka3sye Ha MixypoBy
npPOTOKY, a YOpPHa CTpifika — Ha MiXypoBy apTepilo.
CP — mixypoBa nnactuHka; N — By3on ([25], Bigkpu-
W gocTtyn)

PucyHok 23. MixypoBa nnacTuHKa Bi3yanisyerbcs
nicns BifgcidyeHHs XXOBYHOro Mixypa Bif s10)a ne4diHku
([26], BigkpuTuii goctyn)

AB (undersurface of liver) = 20.7 cm
BC (common hepatic duct) = 19.6 cm
AC (GB neck mesentery) = 23.7 cm
ABC (Area of the pre-HCR) = 163 cm?

AE (Cystic plate) = 13.4 cm

ED (Proximal body) = 30.5 cm

CD (Cystic duct/GB neck) = 23.2 cm

AC (GB neck mesentery) = 23.9 cm

ACDE (Area of the quadrangular space) = 430.8 cm?

PucyHok 25. Po3paxyHok nnouyi: A) ciTka, LLjo
rnokasye nsoLyy rne4vyiHKoBo-MixXypoBoi BiNsiHKU nepen
Aauncekuyietro (npe-NMMT); B) YOTUPUKYTHUI MPOCTIp
([41], 3 nosBony aBToOpiB)
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Ilicna 3’sscyBanHs aHaToMii Ky 2KM o0epekHO Bim-
TATYIOTh Y BEHTPAJIbHOMY HAMpsIMKY (TOOTO MiAHiMAalOTh).
Ilotim ineHTUMIKYIOTh IEpendadyBaHe 3’ €IHAHHS IINIi-
ku 2KM ta MII, a map oyepeBUHM, 1110 JIEKUTh HAJl [IUM
3’€IHAHHSM, PO3KPUBAIOTh 32 IOTMTOMOI0K0 MOHOIOJISIPHOTO
nputnikaHHs abo Tyro (puc. 17).

ITotim oromoeTbest 3anHs ctopoHa [IMT nuisixom Bif-
TaryBaHHs mmiiku 2KM MenianbHo. Lllap ouepeBurn obe-
PEXHO MiTHIMAIOTh LIIJISIXOM TYITOI AUCEKIIii 3a TOMTOMOT OO
munuiB Maryland, BBegeHUX 4epe3 CTBOPEHUI paHillle
otBip (puc. 17). [Ipocouysanus CO2 mig TUCKOM Y Tiace-
PO3HUIA TIPOCTIp JOJATKOBO PO3CIKA€E IJIOIIMHU (ITHEBMO,/
karmHonucekist) y [IMT, oco6auBo y BUunankax 3 HecTep-
TUMH IUTOIIMHAMM (TOOTO BUIIaaKu 6e3 ab0 3 MiHiMaJTbHUM
3anajeHHsaM) (puc. 18). I1otim map ouyepeBUHU PO3IiIsi-
€Thbcs Mo6au3y 2KM 3a 10roMororo MOHOMOJISIPHOTO ravyka,
nouyrHaouu Bif muiiku 2KM, i MaKCHMaIbHO MPOCTSATAETh-
cs1 Ha Tijio (puc. 18).

Ilicnst Toro, sIK 3aAHE MepPUTOHEabHE TPUKPITUICHHS
posnisieHe, nepenHsi cropoHa [IMT oromtoeTbes 1s-
XOM BiATATYBaHHS IIMHUKU B HUXXKHbOJATEpaIbHUU OiK,
30epirarouu BiATATHEHHS JHA B MTOYaTKOBOMY HAIlpsIM-
Ky (TOOTO 10 TIpaBoTO MUieya naiieHTa). [lounHawoun Bif
3’eqHaHHs mmiiku 2KM i MI1, npukpirieHHs ouepeBUHU
Ha miepeaHiit cropoHi KM po3ninsieTbest skoMora Jauc-
TanbHile Big AHa (puc. 19). Ha ubomy erani 3a3puyaii 3y-
cTpivaioTbest MA (iHomi 3 KiTbKOMa TiJIKaMH) i MiXypOBUIA
JiMmbatnuHuit By3oa (puc. 19). Jlinis noniny ouepeBUHU
3aJIUIIAETHCS O0JIM3bKO A0 cTiHKK 2KM i mpoXoauTh IpaBo-
pyyY (J1aTepajibHO) Bij a0 HaJ MiXypoBUM JIiM(bOBY3JIOM.
ITotiM nepuTOHEaNbHUM BiIdi IMIPOIOBKYETHCS B3TOBX
MIT mix MIT ta MA.

Ilicns mominy mepenHix i 3aaHiX MPUKPIIJIEHb 0Yepe-
BUHU BUKOHYETHCS pakTyHa (Tmbia) aucexiis B [IMT.
Criouatky 11e poouThbes i3 3anHboro 6oky. [IMT noctynoso
OYUIIAETHCS Bil (DiOPO3HUX i XKMPOBUX TKAHUH, 3aJIMIIA-
I04YNCh OJIM3bKO 10 CTiHKM 2KM. Y Mipy nporpecyBaHHs
noxiny TkaHuH [IMT mocTtynoBo BinkpuBaeThes. BikHo
Moxe OyTH cTBOpeHe yepe3 Jioxke 2KM i yac orojieHHS Mi-
XYPOBOI IJIACTUHKM i Migiiomy 2KM Bia nediHKu, 1110 MOXe
MOJISTIINTH ITOAaIbITy nucekiio (puc. 20).

Konu 3amHs qucekilisi BUIISIIA€ afeKBaTHOIO, aHaJIOo-
TiYHO BUKOHYETHCS OUCEKIIis 3 mepeaHboi ctoponu [IMT.
TMoTimM aucexIiiro MPOAOBXYIOThH Y HAMIPSIMKY 110 HixkKU 2KM.
ITotim MII aucexy1oTh 1o Kojy. s 11bOro CTBOPIOIOTh Bi-
kHOo Mixk MIT Ta MIT mssxom Tyrioi nucekiii ado 3a Jo1o-
Morolo rauka. TkaHnHu ouniuatoTbes B3noBXK MIT uisixom
MOYEePIoBOI AMCEKIIii 3 MepeaHbOI Ta 3aaHbo1 cTopoHu [TMT.
[Ticas po3kputtsd MII gocTaTHBOIO MipOIO TIPOBOAUTHLCS
nucekiist MA, sgka Bxe BiIKpuTa ITiC/Isl HOOUTy IepeaHbO-
ro PUKPITUIEHHST OYepeBUHM Ta T1ij yac po3tuHy B [IMT.
Axio Hi, To 3 000X 00KiB MA 6i1s1 cTiHKu 2KM CTBOPIOETH-
cs1 BikHO. [ToTiM nucexIlito mpoaoBXYOTh MPOKCUMAIbHO
Ta AUCTaJbHO B3A0BX aprepii. OroaweTbes aigsHka MA
JIaTepalibHillle MiXypoBOro By3na (puc. 21).

Jucexitisg B3MOBX JIaTepaJdbHOI CTOpOHU MA ouniae
Bci TKaHuHM Mixk MII Ta MA. ¥V tpukytHuky Calot cTBo-
PIOETHCS BEJIMKE BIKHO, TIPU 1IbOMY BigKpuBatoThcst MIT
y HIDKHBbOMY MeJiaIbHOMY HamnpsMKy, MA B BEepXHbOMY
MeJliaTbHOMY HampsIMKy Ta mmiika/Tino 2KM 3 narepaib-

HOI CTOpOHM, Yepe3 1Ie BiKHO BUAHO MeviHKy (puc. 21).
[TogiGHMM YMHOM AMceKLis Ha MeAianbHii cTopoHi MA
3aBepirye ounineHHs TKaHuHU B [IMT. Ilicist oroneHHs
MII ta MA nuceKyroThCsl HACTIIbKU, 11100 3a0e3MeYnTH Ha-
NiHY OKJTI03i10 Ta po3aisieHHs. He poOUThCs >KomHUX CrIpod
BUSIBUTHU iX Y BCboMY 00csi3i (ToOTO 10 3’enHanHs MIT i3
CIIIT abo g0 mouyatky MixypoBoi aptepii). Iig yac nucex-
mii B [IMT He poOuThCs XKOTHUX CIIPOO BUPi3aTH OyIb-sIKi
TKaHWUHU a00 pO3IiIUTH OyIb-sIKi CTpYKTypH. OnTHUMAalIbHA
nucexitisg B [IMT no3BoJisie 4iTKo Bi3yasi3yBaTU MEYiHKY
yepes CTBOPEHi BiKHa.

MixypoBy IUIaCTUHKY 3a3BUYaii He BUAHO mia yac JIXE
[26]. Lllo6 BusiBuTH ii, mucekiis y [IMT mpomoBXyeTbest
B J10xi 2KM, 11100 BiTOKpEeMUTH MOT0 Bil Me4YiHKU. AJeK-
BaTHa TpaKilisg Ta KOHTPTPAKILisi JO3BOJISIIOTh TTPOBOAUTUA
MUCEeKIIiI0 B 6€3MeYHii MIOIMHI, 110 JeXUTh MixX 2KM i
MiXypOBOIO IUIACTUHKOIO. JIMCeKIlisi BAKOHYEThCSI IO Yep3i
3 JJaTepaJIbHOTO Ta MediabHOTro Bimaini 2KM, moku He Oyne
OroJjieHa OINTHMaJIbHA YaCTMHA MiXypOBOIi IJIAaCTUHKU (TIpH-
HaliMHI HUXHS TpeTuHa). HeoOxinHO n10KIacTu 3yCcuiib,
1100 BiIKPUTU MaKCUMaJbHO MOXJIMBY YaCTUHY MiXypOBOi
TJIACTUHKM TTiJ] Yac AUCEKIIii B HAMIPSIMKY THA Ta 3aJIUILIUTA
JIOCTaTHIO YaCTUHY JTHA/Tijia BCe 1€ TIPUKPITLIICHOIO 10 Te-
yinku (puc. 22). Lleit KpoK MoxHa BUKOHATHU 3a TOITOMOI'0I0
MOHOTOJISIPHOTO MPUITIKaHHSI TAUKOM (HaliKpallla TeXHiKa)
a0o0 IUISIXOM TYIOI IMCEKIIil.

[locTae muTaHHs TIpo Te, IKy HaliMeHITy yacTuHy 2KM
HEOOXiTHO BiTOKPEMUTH BiJl MiXypOBOIi MJIACTUHKU, 11100
IIOCSTTA TOYHOCTI imeHTudiKallii, JOCATHYTOI 1151 BUdAJIeH-
Hs1 Bcboro 2KM. JloriuyHo, KiJIbKiCTh — 11€ Ta YaCTUHA, SIKa
JIO3BOJISIE Xipypry OiiiTU BUCHOBKY, 110 2KM BifgcikaeTbcs
BiJl caMOi MiXypoOBOi IJIACTUHKM, a HE MPOCTO BiTOKpeM-
JIIOETHCSI Bill IPUKPIIIeHb y TpUKYTHUKY Calot. MixypoBa
TJIaCTUHKA, SIKa CKJIAJa€Thes 3 iOpo3HOI TKAaHUHU, 3a-
3BUYA Ma€e TbMSAHO-OIIMIA BUTJISII, KOJIW )KOBYHUI MiXyp
BinminsieThCs Bim medinku (puc. 23).

BaxxJ1MBO OTOJIMTU HUXKHIO YaCTUHY MiXypOBOIi MJIACTUH-
ku 1ipu pocsirHeHHi CVS. CVS BBaxXa€eThCss HEMOBHUM 0€3
1IbOTO, OCKIJIBKM aHOMaJIbHa MPOTOKa (HAINpUKJIaa, rpaBa
3aJIHSI CerMEHTapHa MPOTOKAa) MOXEe BUMTH 3 TIeUiHKU abo
aHoOMaJIbHa ITpaBa IeYiHKOBa apTepis MOXe YBIUTH B TIeUiH-
Ky B L gistHui. i cTpyKTypu MOXYTb OYTH Mil 3arpo3010
TpaBMyBaHHS, SIKIIO iX He ineHTU(hiKyBaTH HaJIEKHUM Y1~
HoMm. Toxi sik qHO Ta Ginbina yactuHa Tina KM 3anuiia-
I0ThCSI IIIIBHO TIPUJISTJIMMU A0 MiXypOBOI IUIACTUHKM, I11ap
MTyXKOi apeoJsIsSIpHOi TKAaHWHU MiX cTiHKo0 2KM Ta Mixypo-
BOIO MIACTUHKOIO MMOTOBLIYETLCS B HATMPSIMKY 10 BOPIT [26].
I1ix yac po3tuny mmiiku 2KM ta MI1 BaxinBo 3auimaTucs
omvkde 1o cTinku 2KM 1ia yac qucexilii Horo Bif MeYiHKu,
3aJIMIIAI0YN apeosIIpHy TKAaHMHY, SIKa MPUKPITJIeHa 10 Mi-
XypoBoi ractTuHku. [1pu qucekuii KM Bin meyiHKu Takox
BaXXJIMBO HE MOPYIIMTHU MiXypOBY TUIaCTUHKY. [TopylieHHs
MiXypOBOi IJIACTUHKY Ha 1IbOMY €Tarli MOXe CIIpUYUHUTH
nBi mpo6aemu. [lo-mepiie, MOXIMBA TSDKKa KpOBOTeYa 3
IMapeHXiMU MeYiHK1, 0COOJIMBO SKIIO YIIKOMXKEHI KiHIIeBi
MPUTOKU CEePeIHbOI MeYiHKOBOI BEHM (SIKi po3TallioBaHi
B IboMy Mic1i). Ilo-gpyre, migMiXypoBi >KOBUHI ITPOTOKK
(TTpOXOASITH MOBEPXHEBO OJIM3bKO 10 AMKU 2KM) MOXYTb
OyTU YIIKOMKEHi, BUKJIMKAIOUM MicsonepaiiHuii BUTIK
koBYi [26]. Take MopyIIeHHs YacTillle BAHUKAE TPU XPO-
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HIYHOMY XOJIeCTUTI, Kotr 2KM MoxKe IITBHO TIPUIISITaTh
JI0 TTAJIEr101 MeYiHKW 6e3 YiTKUX MUIOILIMH AuceKii [26].
3a3Buuaii y HeyCKJIaJHEHUX BUIAKaX TUIOLIMHA PO3TUHY
3aIMIIAEThCS 0/13bKO0 10 2KM, 3anuinaiodu mosamy Mixy-
POBY IJIACTUHKY, MPUKPIIJIeHY 10 nediHku. [1pu manomy i
3mopiieHoMy KM 1o310BXHSI TOBXMHA MiXypoBoOi Tijiac-
TUHKU Bil AHA A0 i1 MPUKPIMJIEHHS 10 000JOHKMU MpaBoi
MOPTAJIbHOI HIXXKKM cTa€ KopoTKomo. [Ipu BTpaTi miommHI
Xipypr Moxe MOPYIIUTHA MiXypOBY TJIACTUHKY, 11O TIPU-
3BOIUTH IO KPOBOTeUi 3 TeuiHkKu. Kpim Toro, icHye pu3nk
BXOJIXKEHHS B TpaBy MOPTaJbHY HIXKY ITi/l Yac MepIIoro
MiIXOoMy Bif AHA, SIKIIO Taka HeOe3IeKka He OLliHIOEThes. Lle
MO€ TIPU3BECTHU JIO YIIKOIKEHHSI CTPYKTYp IpaBoi Mop-
TaJbHOT HixKKM [26].

Hucexuis po3kpuBae CVS, aje miaTBepmIKeHHs TOTO,
o CVS 0y/0 AOCSITHYTO, CTAETHCSI B TOM MOMEHT, KOJIU
nucekirii He BinOyBaeThesd. [linTBepmkenHs CVS Mae Bin-
OyBaTHCS TIiIl Yac Tay3u B ollepallii Ta po3TjsnaTucs siK
npyruii TaiimayT [38]. LLlicte kpokiB SAGES ns 6e3neuHoi
XOJIELIMUCTEKTOMI BU3HAYAIOTh TaiMayT SIK «<MUTTEBY iHTpa-
omnepalliiiHy 1may3y», 11100 1aTu MOXJIWBICTh IMTOMipKyBaTU
nepen «IUCeKIIi€l0, po3pizaHHIM a0d0 MepeTUHOM Oyab-
SIKUX CTPYKTYp MpoToKu» [39]. Deng 3i criiBaBT. BBaXKaroTh,
1110 OPIEHTUP i TaliMayT TiCHO ITOB’sI3aHi MixK CO00I0 i 1110 ITif
yac Oynpb-sikoi JIXE € nBa OCHOBHI MOMEHTH: Ha MOYaTKy
omnepallii, Koy BU3HAYalOThCsl aHATOMiYHi OpieHTUPH, i
minx gac octatouHoi ouinku CVS [40]. I1icist Toro, sSIK onTr-
MasibHa aucekitist B IIMT 3aBepiieHa i MixypoBa IJlacTUHKA
Oyne agexkBaTHO po3KpuTa, CVS miaTBepmKy€eThCI aHAi30M
aHaToMil, oTpuMaHoi micis aucekiii [25]. s anHaTomiuHa
OLIIHKA BUKOHYETHCS 3 MEPEAHbOr0/MEAialbHOIO aCIeKTy
(nepenniit Bua CVS) i 3anHbOTO/NaTEPaAILHOTO ACIIEKTY
(zagniit Bun CVS).

M mepemaporo orrsany CVS BUSBISIETbCS aleKBaTHE
BintsarHeHHs 2KM Ha [Hi, a IMiiKa BiITATyEThCS 10 MPaBo-
ro HIDKHBOTO Bimmimy xkuBoTa (puc. 22A). 3a 10IIOMOTOI0
IIbOTO MaHEBPY V CEerMeHT MeYiHKU YiTKO BUAHO Yepe3 Bi-
KHO MixX KM i meuinkoro. 2KM BUIHO MPUKPIIJIEHUM A0
rernaroayoeHaJIbHOI 3B’S13K1/BOPIT MEUYiHKU JIUIIE Yepe3
MII ta MA. KpiMm Toro, 11i ABi Hi>KKOBi CTPYKTYpU BUIHO
OKpeMO OIHA BiJ OJHOI.

Hus 3aanboro orisgay CVS KM nepeBepTaloTh Ha JiBUit
OiK, BIATSTYIOUM ILIUIKY 10 IMyMKOBOI IIUIMHK/JTiBOTO IIe4a
nailieHTa, 30epiratoun afieKBaTHY TSTY JHA JI0 MPaBOTo TLIe-
ya (puc. 22B). I1pu Takomy nonoxeHHi 2KM Vb cermeHT
MEYiHKM YiTKO BUIHO Yepe3 BikHO MixX 2KM i mediHKoIo.
2KOBYHMI MiXyp BUAHO MPUKPITJIEHUM 10 I'eraToayoae-
HaJIbHOI 3B’S13K1/BOPIT nievyinku e yepe3 MIT ta MA,
sIKi Oysiu imeHTH(hiKOBaHi Ha MEPeaHiil MPOEKIIii.

Ha cboroaHi ainsitnka no ta micis nucexiii mig yac JIXE
OIHAKOBO omnucyeThes TepMiHoM «ITMT». He3po3symino,
YU MOTPiOHO pobuTHu pizHuIo [41]. TpaauuiiiHi onucu
pO3MeXXyBaHHS 1iJIeil BUKOPUCTOBYIOTh (hpa3dy «ITOBHE
ounieHHs xupy B [IMT». 2Kup, 1o mictutbes B [IMT,
€ mpeaMeToM obroBopeHHs. [1oBHe oumMIeHHS Bim XKUPY
O3Haya€ BUAAJIEHHS BChOTO XKUY Mics nucekiii. HactymHi
CIOCTEPEKEeHHs CBimyaTh PO Te, 1110 BUKOPUCTAHHS (ppa3u
«OUYHIIEHHS XUPY» €, MOXJINBO, HenopedyHuM [41]. Ilo-
nepiie, IMCeKlilis He MPOBOAUTLCS MediaabHO Bin JiHil AC
(yraTepanbHa poTsKHICTh HasiexxHoro [IMT) (puc. 24A, B).

Taxum ynHOM, Hanexxuuii [IMT B3araii He € TMCEKOBaHKM.
[lo-npyre, MeTa nuCeKIlii, sika Mojsirae B ineHTUdiKalii
LJIOBUX CTPYKTYP, OCATAETHCS LILJISIXOM CTBOPEHHS YO-
TUPUKYTHOTO TIpocTopy. Jucekliist 3/1e0iabI10r0 BKIIIOUAEe
BUBLIbHEHHS (hiOPO3HUX HUTOK Y3I0BX BHYTPIlLIHHOTO CyO0-
CEPO3HOTO Iapy MixX MPOKCUMAaJIbHOIO YacTUHOW KM —
MiXypoBoto riactTuHkow ta MIT/2KM muiiku — 6puxi
mmiiky 2KM [42]. 3aramoM yci 3ycrinis Xipypra CIipssMoBaHi
Ha 6e3rneyHe CTBOPEHHST YOTUPUKYTHOTO TTPOCTOPY TIiJT yac
mw1aHoBoi JIXE, y sKkoMy OKpecIIoI0ThCS LiTbOBI CTPYKTYPH.
TakrM YMHOM, BUKOPUCTAHHS TePMiHa «<KMUPOBE OUMIIICH-
Hs» €, IMOBipHille, TpaauiiitHuM. « CTBOPEHHST YOTUPUKYT-
HOTO TPOCTOPY, 1110 30epirae npaBuabHuit [IMT», € TOuHi-
M onucoM daktuuyHoro [TMT, Hix «[IMT ounnaetscs
BiI yciei xkupoBoi Ta (pibpo3HOI TKaHUHMW». ToMy peKOMeH-
IYETHCSI BUKOPUCTOBYBaTU TepMiHU «Ipe-IIMT» i «mmoct-
I[IMT», m06 3a¢ikcyBatu 110 pizHuiio [41]. Gadiyaram i
Nachiappan oliHIOBaJIM IIEYiHKOBO-MiXypOBY JUITHKY IO Ta
micist aucexuii min yac pyruHHoi JIXE mig diroopecrieHT-
HUM KOHTpoJsieM [41]. OpieHTUpY BCTAaHOBIIOBAJIM 32 IOTIO-
Moroio NIRF (Near-infrared ICG fluorescence) (puc. 24).

Touka A Oyna Toukoro, ae dpayopecueHis 2KM 3ycTpi-
yajacsl 3 HUXKHbBOIO TIOBEpXHEto NeviHky. Touka A sBisiia
€00010 BUXiIHY TOYKY MiXypoBoi Iu1acTuHKu. Touka B o3Ha-
yaja 3’eJHaHHA (PIIyopeclieHIIil HIDKHBOI IIOBEPXHi MeYiHKI
Ta npaBoi ne4yiHkoBoi npotoku (ITITIT) abo CIIII. Touka
C osnauana micue 3’emHanHs CIII1 3 MII. Takum unHOM,
JiHig AB nipeacTaBisiia HUXKHIO TOBEPXHIO MeYiHKU. JIiHis
BC npencrasasna 6iuny mexy CIIII (i B aesskux BUItagkax
[TITIT). Jinis AC npexacraisiia Micue 3’enHanHst MIT/
muiiky 2KM 3 6pukero mmiiku 2KM. Li minii Oyau mexkaMu
«HanexHoro [IMT». Touku D i E Oynmu Bu3HaueHi B KiHIIi
nucekiii nepen nemoHctpauieio CVS. D o3Havana micue
3’eqHanHsg MI1/mmitku 2KM 3 TpoKCUMaTbHUM BiIijioMm
tina ZKM. Byksa E nosnauana miciie 3’eqHanHs Tina 2KM
i MixypoBoi miactuiku. ACDE — 1ie 4oTupuKyTHUIA TIpo-
cTip, ctBopeHuit y pesyibrari nucekilii. ABCDE siBisiB co-
0010 BCIO IUISHKY iHTEepeCy Micsl 3aBePILIeHHS TMCEKIIii i
yac JIXE [41]. TpukyTHa finsgHKa, 0OMeXeHa HUKHbBOIO 10-
BepxHeto nevinku, CITIT/TIIIT i MIT/muiikoro KM (puc.
24A, B) aBnsie co6oro nipe-IIMT. Lt minsgHka npencrasisie
[TMT, nipo siKy BiioMo 3 miipy4yHUKiB aHaToMmii [43]. OcHoBa
cermeHTa IV pazoM 3 0rojieHoI0 MiXypoBOIO IJIACTUHKOIO €
BepxHbO10 Mexketo ocT-ITMT, MIT i KM, 110 3BiabHUBCS
BiJl MiXypOBOIi IUIACTUHKU, — KayaosatepaibHoto; CITIT/
[IITIT — mexnianbHOMO (puc. 24C, D). [MocT-TIMT mictus
«BiaacHuit [IMT» i yoTupuKyTHUIA ipocTip 3arajgom. [lioia
rmocT-IIMT Oyna B 4,4 pa3a 6iibiuoro 3a mromry go-ITMT
(puc. 25) [41].

CVS € noTy:KHUM iHCTPYMEHTOM i Ma€ OyTHU Ha 030po-
€HHI KoXHoro Xipypra, sikuii BukoHye JIXE. CVS € kiHie-
BUMM IPOJYKTOM JMCEKIIil, a YILIKOIKEHHS KOBUHUX MPOTOK
a00 CyaIMH BUHUKAIOTh 0 3aBEPIIEHHS 1IOTO TMPOIIECY.
Xoua CVS moxHa gocsirtu B 6inbinocti JIXE, orpumaru
IOTO HEMOXJTMBO MPU BUCOKOMY PiBHI CKJIAIHOCTI oTepa-
LIITHOTO BTpyYaHHSI, OCOOJIMBO Y BUIAIKaX IMEBHUX aHa-
TOMiuHUX Bapiauiii. TpaguiiiiHo BCTaHOBJIEHI aHATOMIYHi
OPIEHTUPU € HATIPOUY/l MiHJIMBUMHU B CUTYAIlisIX peaIbHOTO
yacy. TakuM 4MHOM, ITIOBHA CTpaTeTisl Oe3MeKy MMOBUHHA
BKJIIOUATU PAHHE PO3IMi3HABAHHSI TPYIHOIILIB i ineHTUDi-
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Kaiito xoneuuctekroMiii, Kom CVS Oyme HeMOXINBO Bi-
n00pa3uTH, 11100 BUKOPUCTATH HOBI iHTpaonepalliiiHi Tex-
HOJIOTII IJIs1 YTOYHEHHsI aHAaTOMii Ta BUOOpPY BilOBIZHUX
IHCTPYMEHTIB i MiIXOMiB 10 AUCEKIIii.

KondumikT inTepeciB. ABTOpH 3as1BJISIIOTH PO BiJICYTHICTD
KOH(JTIKTY iHTepeciB Ta BllacHOI (hiHAHCOBOI 3alliKaBJIEHOC-
Ti IIPY MiATOTOBII JaHOI CTATTi.
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How to prevent complications in laparoscopic cholecystectomy:
a critical view of safety

Abstract. Laparoscopic cholecystectomy is associated with a higher
incidence of biliary/vasculary injuries than open cholecystectomy.
Anatomical misperception is the most common underlying mecha-
nism of such injuries. The critical view of safety (CVS) has been
shown to be a good way of getting secure anatomical identification.
It is highly recommended by various guidelines. Conceptually, CVS
is a method of target identification, with the targets being the two
cystic structures. It entails three basic steps as follows: 1) complete
clearance of fibrous and fatty tissue from the hepatocystic triangle,
2) separation of the lower part of the gallbladder from the cystic

plate, so that 3) two and only two structures are seen entering the
gallbladder. Sometimes, anatomic identification is not possible be-
cause the risk of biliary injury is judged to be too great. The critical
view of safety can be achieved in most cases during laparoscopic
cholecystectomy. However, its poor understanding and low adop-
tion rates among practicing surgeons have been global problems.
Increasing awareness about the critical view of safety can increase
its use in routine surgical practice.

Keywords: laparoscopic cholecystectomy; hepatocystic triangle;
cystic duct; cystic artery; cystic plate; critical view of safety
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AanapockoniyHe BUAOAEHHS CTOPOHHbOTO TIAO HUPKU
NP iI3SOAbOBOHOMY BOrHENAAbHOMY NMPOHUKHOMY
NMOPAHEeHHI )XUBOTA (ONUC ABOX KAIHIYHMX BUNCAAKIB)

Pesiome. Axkmyaavnicmo. Y silicokosuil wac NopanerHs HUPKU € KOMOTHOBAHUM [3 MPABGMAMU [HULUX OP2AHIE.
Cmanoapmom AiKy8ants maKux NopaneHs € Heealina pegizis 3 NOOANbUIOI 0peaH030epiealouor onepayicio, aie
Ha cb0200HI He 8upobaeHi uimki Kkpumepii i0060py maxKux nopaHeHux 00 XipypeiuHo2o NIKY8aHHs, He 8UEUeHI
Mopghonoeiuni ma hyHKUIOHANbHI 3MIHU 8 HUPKAX HACAIO0K 802HeNnaNbHO20 NopaneHHs. Mema: demoHcmpauis
Mocaugocmeil MiHiiH8A3UBHUX MEXHOA02IN NPU 1301b08AHOMY G0CHENANbHOMY 0CKOAK08OMY NPOHUKHOMY NO-
DAHEHHI HCUBOMA 3 YUIKOONCEHHAM HUDKU MA HASAGHICMIO CMOPOHHbO2O Mina (Memaneaoeo 0CK0AKA) HUPKU.
Mamepiaau ma memoou. J[ea 6ilicbKo8uUXx ompumany nOpaHeHHs 6HACAI00K apmuaepilicbko2eo 06cmpiny 6
cepnri 2023 poky. Jlocmasneni do nepedogoi xipypeiunoi epynu uepe3z 1 ma 3 dobu nicas nopanenHs, 6UKOHAHO
oocmencennsn 3a FAST-npomokonom, nepee’sziy. Yepes 6 200un Oyau docmasneri 0o Biiicbkoso-meduuro2o
Kainiuno2o yenmpy Cxionoeo peciony. Pesyasmamu. [lopanenuii I1., 48 pokie, nadiiiuios uepes 3 dobu nicas
nopamenHs. 3aearvHuil cman nayicuma cmabinbHuil, 1a60pamopHi nokasHuku @ nopmi. Ilpu 02aadi euseaero
6XIOHULl omeip 6 nonepekosiil dinsauyi cnpasa, diamempom 20 mm, 6e3 o3nak kposomeui. 3a danumu MCKT
BUSBNEHO Memanesull 0CKOA0K 8epXHb020 noatoca npaegoi nupku 12 x 7 mm. Taxckicmb nopaneHHs HUPKU
Kkaacugixosaro sk Grade 2 32i0n0 3 kaacugikauiero American Association for Surgery and Trauma. Bukonano
AANapocKoniune UOANeHHs Memaneo2o 0ckoaka npagoi Hupku. Ockoaok 0y6 eudareHuil 3 NapeHxXiMu HUpKU
3a 00NOMO20K) IHCMPYMEHMAa MAa2HIMH020 051 eHO08I0e0CKONIuHOI diaeHOCMuUKU Mma 8U0ANeHHs Memaieeux
tepomaenimuux cmoponuix min. Yac onepayii cmanosue 95 xeuarun. Ilayienma eunucano Ha 4-my 000y.
Tlopanenuii C., 45 pokis, naditiuiog uepe3z 1 006y nicas nopanenus. 3aearvHuil cman nayienma cmaobinbHul.
JlabopamopHo useneno anemiro neekoeo cmynets. Ilpu 0eas0i euseneno éxioHuil omeip y Aigiil nonepexkogiil
dinanyi diamempom 15 mm. 3a danumu namuenoi MCKT diaecnocmoeano memaneguii 0CK0A0K cepeoHb020
ceemenma nieoi HuUpku 8 x 8 mm 3 eemamomoro 3aouepesurnozo npocmopy 111 x 30 x 68 mm. Taxuckicmo no-
pauenHs Hupku Kaacugikosaro ax Grade 3. Bukonano aanapockoniute 6U0aieHHs Memaneoe0 0CKoIKa Aigoi
HUPKU, OpeHy8aHHs 2eMAmoMu 3a04epedunno2o npocmopy. Ockoa0K sudaieno nicas OpeHy8aHHs 3a04epesUHHOT
2eMAMOMU MAa He3HAUH020 POSUIUPEHHS 8XIOH020 B0CHENANbHO20 OMEOPY HUPKU 3G 00NOMO0I0 IHCMpYyMeHma
Ma2HimH020 045 eHO08I0e0CKONIYHOI diaeHOCMUKU Ma 8UOANCHHS MEMAAesUX PepoOMAaHIMHUX CHOPOHHIX MiA.
Yac onepayii cmanosus 125 xeuaun. I[layienma eunucano na 6-my 000y. Bucnoexu. Jlanapockoniunuii docmyn
MOJice 3acmoco8y8amucy 045 6UOANEHHS MEMANesux 0CKOAKI8 npU i301608AHOMY 802HENANbHOMY YULKOONCEHHI
nupxu. /lna 3ab6e3nevenns epekmueHocmi ma mManoiH8a3uHOCMI peKomMeH008AHO 3ACMOCYBAHHS CYHACHORO
Xipypeiunoeo maeHimHoe2o incmpymenma. Bukonanus nodionux onepamusrux 6mpyuars MOJCAUBO 30 HASBHOCMI
OCHAWeHHs, HABYEHO20 NePCOHANY Ma Modice Oymu 8i0mepMiHO8aHO.
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Bctyn

TpaBMa HUPKM CTAaHOBUTH 5 % B 3arajlbHiil CTPYKTYPI TPaBM
[1, 2]. V BilicbKOBMI1 Yac i301b0BaHE OPAHEHHST HUPKU MA€ MiC-
e B 10—20 % BCix BUTIAZIKIB, y peLLTi € KOMOIHOBAaHKM i3 TpaBMa-
MU iHIIMX opraHiB |3, 4]. CtaHmapToM JIiKyBaHHS BOTHENATbHUX
TMOopaHeHb HUPKHU TSDKKOTO CTYTICHST € HeraitHa peBi3ist 3 moaaib-
111010 OpraHo30epiralyolo ornepatieo |5, 6]. List paBM Jierkoro
CTYTIEHST HAMOUTBIIT TTOIIMPEeHa TAKTUKA — BUYIiKYBaIbHA, OTHAK
Y BUMaJIKy 00OBOr0 BOIHEIAIbHOTO TTIOPAHEHHSI 3aJTUIIICHHST
OCKOJIKA B HUPLIi MOXKe CIIPUYMHUTY iHDEKITiiHI yCKIIaTHEeHHS],
Mirpallito OCKOJIKa, 3HIKeHHs (PyHKIIii opraHa [6].

3arajoM Inpo0OjeMa Majo BUCBIT/IEHA B JIiTepaTypi, He
BUPOOJIEHI UiTKi KpUTepii BimOOpy TaKuX MOpaHEHUX 10
XipypriyHOro JIiKkyBaHHSI, HE BUBUE€Hi MOpdoIoriyHi Ta
(GYHKIIIOHAJbHI 3MiHM B HUPKaX BHACJIIAOK BOTHEITAJIbHO-
ro TMopaHeHHS.

VY cratTi HaBeAeHO 2 KIIiHIYHI BUMAJIKK CIIIMUX BOTHEN A b~
HMX TTIOpaHeHb HUPKH, Y SIKUX METaJIeBi OCKOJIKU BIaJOCh BU-
JAJIUTU MaJIOiHBa3MBHO i3 JIAIApOCKOITIYHOIO TOCTYIY i3 3a-
CTOCYBaHHSIM Cy4aCHOTO MarHiTHOTO iHCTpyMEHTa.

Merta: neMOHCTpaLlisl MOXKJIMBOCTEI MiHiiHBa3UBHUX TEX-
HOJIOTiii TIPX 130JJbOBAHOMY BOTHEITATbHOMY OCKOJTKOBOMY
MPOHUKHOMY TTOpaHEHHI XMBOTA 3 YIITKOIKEHHSIM HUPKU Ta
HAasIBHICTIO CTOPOHHBOI'O TijIa (METaJIeBOTr0 OCKOJIKA) HUPKMU.

MaTepiaAn Ta MeToAmn

JIBa BiliCbKOBUX OTPUMAJIU TTIOPAHEHHSI B OPOHEXUJIETi Ta
1I0JIOMi BHACJIiIOK BOPOXKOTO (apTUIepiiicbkoro) oocTpity
B ceprHi 2023 poky. JlocTaBieHi 10 mepeaoBoi XipypridyHol
TpyNy OHOTO 3 BiliCbKOBMX MOOLIBHUX TOCITiTaliB Uyepe3 |
o0y Ta yepe3 3 100U ITic/1sl MOpaHeHHST, BAKOHAHO 3arajibHi
aHaJli3u KpOBi Ta cevi, peHTreHorpadito rojoBu, rpyaeit Ta
JKMBOTA, YJIBTpa3ByKoBe AociakeHHs 3a FAST-npoTtokosiom,
nepeB’s13Ky. Yepes 6 ronuH Oyiu gocTaBieHi 10 BiiicbkkoBo-
MEIUYHOTO KJliHiuHOro 1eHTpy CxinHoro periony (BMKI]
CP) w1 momaibInoro o0CTeXXeHHS Ta JTiKyBaHHSI.

[TopaHeHi obcTexeHi KaiHiYHO, JTabopaTOpHO (3arajib-
HOKJIIHIYHUMI aHaJli3 KPOBi, cedi, 0ioXiMiYHMIT aHaIi3 KPOBI,
KoarysorpamMa). BukoHaHa MyssTUCITipaibHa KOMIT IOTEpHA
tomorpadis (MCKT) roysioBu, opraHiB rpyaHoi KJIiTKU Ta
JepeBHOI mopoxkHMHY Ha anapati Revolution EVO 3 kpokom
tomorpada 0,5 Mmm. PeHtreHorpadiuHi 10CiKEHHST OpraHiB
TPYIHOI KJIITKM Ta YepeBHOI ITOPOKHIUHM BUKOHYBAJIM 3a 10-
TTOMOTOI0 KOMIUIEKCY peHTTeHOTpadhiYHOTO JiarHOCTUYHOTO
KPJI-50 INDIASCOP-01 (Ykpaina). Bineosnanapockormist
BUKOHYBaJlach Ha BigeoeHAocKomiuHii croini OLYMPUS
VISERA 4K UHD OTV-S400. /Inst yasTpa3ByKOBOIO J10-
CJIIIDKEHHSI OpPTaHiB YepeBHOI MOPOXHUHU 3aCTOCOBYBAIN
yasrpa3ByKoBuii armapat Logiq PSP910 (CI1IA), koHBeKCHUI
natyuk C 3 yactororo 1—5 MIi1. /lis BUgajieHHS MeTaJleBUX
(epOMarHiTHUX CTOPOHHIX TiJl 3aCTOCOBYBaJI iHCTPYMEHT
MArHITHUN 7151 €HI0BIIEOCKOIIYHOI 1iarHOCTUKY Ta BUIA-
JIEHHSI MeTaJIeBUX (pepoOMarHiTHUX CTOPOHHIX TiJT i3 YepeBHOI
Ta IJIeBpaIbHOI TOPOXKHUH [7].

PesyAbTaTU
Bunaaok 1

Tlopanenuit I1., 48 pokiB, HamiifIIIOB Ha JiKYyBaHHS Yy
BMKII CP 3i ckapramu Ha 00J1i B IiJITHIII paHU TTOIIEPEKOBO1
NiITHKY cripaBa. [TopaneHHs1 oTpuMas 3a 3 1o0u 10 rocriita-

JTi3amii mim yac apTuiiepiiicbkoro ooctpiy. [1py HamxomKkeHHL
3araJlbHUM CTaH MalieHTa cTabiIbHUIA, TA0OpaTOPHi ITOKa3-
HUKU 0e3 maTogoriyHux 3MiH. [1pu pizukaasHOMY OIS
BUSIBJIEHO BXiJIHWIA OTBIp Y MOIEPEeKOBili TUISTHII CpaBa, ia-
MeTpoM 20 MM, 3 HEPIBHUMU KpasiMu, 63 03HaK KPOBOTEYi.
3a gannvu MCKT BusIBJIeHO MeTaIeBUil OCKOJIOK BEPXHBO-
ro rnoJjroca npaBoi HUpKU 12 x 7 mm. TSKKiCTh TOpaHEHHS
HUpKU KinacudikoBaHo gk Grade 2 3rimHo 3 Kiracuikalliero
American Association for Surgery and Trauma [6]. BukoHa-
HO XipypTriuyHe BTpy4YaHHsI — JIallapOCKOIIiYHE BUIAIEHHS
METaJIeBOrO OCKOJIKa ITpaBoi HupKu. Iim gac oneparii Oyio
BUJIJIEHO Bil HaBKOJMUIIIHIX TKAHWH JIMIIE BEPXHil MOJII0C
HUpKU. OCKOJIOK OYB pO3TalllOBaHUI YaCTKOBO eKCTpape-
HaJIbHO i OYB BUIAJIEHU 3 TTapeHXiMU HUPKU 0€3 TEXHIUHUX
TPYIHOIILIB 32 TOMTOMOTOIO iIHCTPYMEHTA MarHiTHOTO ISl €H-
JTOBiICOCKOITIYHOI JiarHOCTUKM Ta BUIAJIIEHHSI METAIEBUX
¢epoMarHiTHUX CTOPOHHIX Tij i3 YepeBHOI Ta IJIEBPaIbHOL
rnopoxxHuH. Yac omnepatiii craHoBUB 95 xBWwiInH. JIpeHax i3
YepeBHOI MOPOXXHUHY BUAAJIEHO Ha 2-Ty 100Y, MallieHTa BU-
nucaHo Ha 4-Ty 100y TIicIist onepartii.

Hani MCKT opraHiB 4yepeBHOI ITOPOXKHUHU HaJaHi Ha
puc. 1.

Etanu onepatuBHOrO JIiKyBaHHSI HaBelleHi Ha puc. 2.

Bunaaok 2

IMopanenuii C., 45 pokiB, HagilIIIOB Ha JiKyBaHHS Y
BMKII CP 3i ckapramu Ha 00711 B IUISIHIII paHU TTOTIEPEKOBOT
IisTHKY 371iBa. [lopaHeHHs oTpuMaB HallepeaoaHi Iia yac
apTuiepiiicbkoro ooctpiny. I[1py HagxomKeHHI 3araaIbHUA
CTaH natjieHTa cTabiibHuiA. JIabopaTOpHO BUSIBIIEHO aHEMiIO
(remoroGin 106 r/m, epurpormtu 3,68 x 102/1), neiikomm-
T03 (eiikouut 12,9 x 10°/m). Ipn dizukaabHOMY OIS
BUSIBJICHO BXiTHMI OTBip y MOMNEPEKOBill AUISHII 3J1iBa Jia-
meTtpoM 15 mMm. 3a manmmu HatuBHOI MCKT miarHocToBa-
HO METaJIeBUI OCKOJIOK CEPEIHbOIO CErMEHTA JIiBOi HUPKU
8 X 8§ MM 3 TeMaTOMOIO 3a04epeBUHHOIO mpocTopy 111 x 30 x
x 68 MM. TSDKKIiCTb TTOpaHEHHST HUPKU KJIacU(hiKOBaHO SIK
Grade 3 3rigHo 3 ki1acudikalieto American Association for
Surgery and Trauma [6]. BukoHaHO XipypriuHe BTpyd4aH-
HSI — JlanapoCKOMivyHe BUIAJICHHS METAJIEBOIO OCKOJIKA JIiBO1
HUPKH, TPeHYBaHHSI TeMaTOMHU 3a09€PEBUHHOTO IPOCTOPY.
OCKOJIOK BUIJICHO TiC/Is1 ApeHYBaHHS 3a04€PeBUHHOI TeMa-
TOMH Ta HE3HAYHOTO PO3LIMPEHHS BXiTHOTO BOTHEMAJILHOTO
OTBOPY HUPKM 3a JIOTIOMOTOI0 iHCTPYMEHTa MarHiTHOTO ISt
€HIOBiZICOCKOITIYHOI JiarHOCTUKM Ta BUAAJICHHS METaleBUX
(bepoMarHiTHMX CTOPOHHIX TiJI i3 YEPEBHOI Ta TUIEBPATbHOI
nopoxxHuH. Yac onepariii craHoBuB 125 xBuiuH. JpeHax i3
YepeBHOI MOPOXKHIHY BUAAJICHO Ha 4-Ty 100y, Ialli€eHTa BU-
TIMCaHO Ha 6-Ty OOy ITiCIIst OTTepartii.

Hani MCKT opraniB uepeBHOI MOPOXXHUHM HadaHi Ha
puc. 3.

O6rosopeHHs

V BilicCbKOBO-MOJIbOBIM Xipyprii MPH YIIKOIKEHHSIX BHY-
TPIIIHIX OPTaHiB MePEeBaTIOIOTh BIIKPUTI JOCTYITX HAI MiHi-
iHBa3uBHUMM [ 1, 8], ajie 3acTOCYBaHHSI OCTaHHIX JO3BOJISIE
MiHiMi3yBaTU OIlepaliiiHy TpaBMYy Ta 3MEHIIUTU TePMiHU
JIIKyBaHHSI TOpaHeHMX i TpaBMoBaHuX [10].

[MounHarouu 3 2014 poky B YKpaiHu 3aCTOCYyBaHHS Mar-
HITHUX TEXHOJIOTi y BiliCHbKOBO-TOJIbOBIl Xipyprii cTano
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PucyHok 1. MCKT nauieHTa I1., 3-1a go6a nicnsi nopaHeHHs1: A — KopoHapHa npoekuisi; b — KkopoHapHa
npoeKLUis 3 KOHTpacTyBaHHAM (eKckpeTopHa ¢pa3a); B — akcianbHa npoekuyisi; T — caritanbHa npoekuyis.
Bisyani3yeTbcsi MeTaneBui OCKOJIOK BepPXHbOIO IMOJIoca npaBoi HUPKU

PucyHok 2. Etanu onepaTtuBHOro JiikyBaHHsI: A — paHa BepXHbOro roJitoca rnpasoi HAPKU nicnsi BURaneHHs
CTOPOHHbLOIO TiNa (MeTasnieBoro OCKoJiKa), BiayasnizoBaHa nig 4ac sanapocKorni4YHoro BuaaseHHsi CTOPOHHbOIo
Tina; b — BuganeHn OCKOJIOK Ha iIHCTPYMEHTi MarHiTHOMy AJ1s1 eHBOBIAeOCKOMNiYHOI fiarHOCTUKN Ta BUZasneHHs
meTanieBuX ¢hepoMarHiTHUX CTOPOHHIX Tin i3 YepeBHOI Ta nneBpasibHOi MOPOXHUH
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PucyHok 3. MCKT nayieHta C., 1-wua go6a nicns nopaHeHHsi: A — KOpoHapHa npoekuyis; b — akcianbHa
npoekuyisi; B — caritranbHa npoekuyisi. BizyaniayeTbcs meTaneBuii OCKOJIOK cepeaHbOoro cerMeHTa JliBoi HUpKu
Ta 3a04YepeBUHHA remaToma 3J/1iBa

ANV SE

A

PucyHok 4. ETanv onepaTtuBHoro snikyBaHHs1: A — Bi3yanizoBaHa 3ao4epeBUHHa remaTtoma 3J/iBa;
b — BupganeHHs1 METaneBOro OCKOJIKa cepefHbOro cerMeHTa JliBoi HUPKU 3a JOMOMOro0 iIHCTPYMeHTa
MarHiTHoro Ans1 eHAOBIAeOCKOMiYHOI fiarHOCTUKN Ta BUfasrieHHs MeTasieBUX (hepomarHiTHUX CTOPOHHIX Tin
i3 yepeBHOI Ta nneBpasibHOI MOPOXXHUH
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3BUYAHOIO MMPAKTUKOIO, 110 ITiATBEPIKYETHCS IMyOIiKalli-
SIMM OCTaHHIX poKiB [1, 8, 9].

3 orjsamy Ha CTaH IOpaHEHUX, TePMiHU HaOXOIKEHHS
Ha II ta Il piBeHb HaJaHHS MEIUYHOI TOTTOMOTH, HasIB-
HE€ OCHAIEHHS, HABYEHU MEAUYHUI MEpCOHAN Ta 4yac,
orepaTUBHE JIIKyBaHHSI B 00CsI3i JIamapoCKOIiYHOI peBisil
3a0YE€PEBUHHOTO IIPOCTOPY Ta BUJAJIEHHSI CTOPOHHIX Tijl
(MeTajieBIX OCKOJIKiB) 3 MapeHXiMM HUPKUA MOXKE OyTH Bil-
TepMiHOBaHe.

BMCHOBKM

1. JlamapockomiyHUi TOCTYIl MOX€ 3aCTOCOBYBAaTUCh
IJISI BUAAJIEHHSI METaJeBUX OCKOJIKIB TIpU i30JIbOBAHOMY
BOTHENMAJIBHOMY YIIIKOIXKEHHI HUPKH.

2. lns 3a6e3meuyeHHsT e(peKTUBHOCTI Ta MaJIOiHBa3MB-
HOCTi pEKOMEHI0BAaHO 3aCTOCYBAaHHSI Cy4acCHOIO Xipypriu-
HOI'O MarHiTHOIO iHCTPYMEHTa.

3. BukoHaHHS MOAiOHKUX OTNepaTUBHUX BTPYYaHb MOX-
JIMBO 32 HAsSIBHOCTi OCHAIIIEHHSI, HABUEHOTO MEPCOHAITY Ta
Jacy i Moxe OyTU BiITepMiHOBaHO.

Kondaikr inTepeciB. ABTOpH 3asIB/ISIIOTH IIPO BiICYTHICTD
KOH(JTIKTY iHTepeciB Ta BlacHOI (hiHAHCOBOI 3alliKaBJIEHOC-
Ti IPU MiATOTOBII JaHOI CTATTi.
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Laparoscopic removal of renal foreign body in an isolated gunshot penetrating abdominal wound
(description of two clinical cases)

as of today, clear criteria for selecting such wounded people for sur-
gical treatment have not been developed, renal morphological and
functional changes due to gunshot wounds have not been studied.

Abstract. Background. In wartime, kidney injuries are combined
with damage to other organs. The standard of care for these injuries
is immediate revision with subsequent organ-preserving surgery. But
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The aim is to demonstrate the possibilities of minimally invasive
technologies in an isolated gunshot shrapnel penetrating abdominal
wound with renal trauma and the presence of a foreign body (metal
fragment) in the kidney. Materials and methods. Two soldiers were
injured as a result of artillery shelling in August 2023. They were tak-
en to the frontline surgical team 1 and 3 days after the injury, where
they were examined according to the FAST protocol and bandaged.
After 6 hours, they were taken to the Military Medical Clinical
Center of the Eastern Region. Results. Wounded P., 48 years old, was
admitted 3 days after the trauma. The patient’s general condition is
stable, laboratory values are normal. The examination revealed an
entrance wound in the lumbar region on the right, 20 mm in diame-
ter, without signs of bleeding. According to multislice computed
tomography, 12 x 7 mm metal fragment of the superior pole of the
right kidney was detected. The severity of renal trauma was classified
as grade 2 according to the American Association for the Surgery
of Trauma classification. The fragment was removed from the kid-
ney parenchyma using a magnetic instrument for endovideoscopic
diagnosis and removal of metal ferromagnetic foreign bodies. The
surgery duration was 95 minutes. The patient was discharged on day
4. Wounded S., 45 years old, was admitted one day after the injury.

The patient’s general condition is stable. Laboratory tests showed
mild anemia. Examination revealed an entrance wound in the left
lumbar region with a diameter of 15 mm. According to the native
multislice computed tomography, a metal fragment in the middle
segment of the left kidney of 8 x 8§ mm with a retroperitoneal hema-
toma of 111 x 30 x 68 mm was diagnosed. The severity of the kidney
trauma was classified as grade 3. Laparoscopic removal of the metal
fragment of the left kidney and drainage of the retroperitoneal he-
matoma were performed. The fragment was removed after drainage
of the retroperitoneal hematoma and slight dilation of the entrance
gunshot wound of the kidney using a magnetic instrument for endo-
videoscopic diagnosis and removal of metal ferromagnetic foreign
bodies. The surgery lasted 125 minutes. The patient was discharged
on day 6. Conclusions. Laparoscopic access can be used to remove
metal fragments from isolated gunshot wounds of the kidney. The
use of a modern surgical magnetic instrument is recommended for a
minimally invasive approach and to ensure efficiency. Such surgical
interventions are possible with the availability of equipment, trained
personnel and can be postponed.

Keywords: gunshot wound; kidney injury; minimally invasive tech-
nologies
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Yepracbkiii OBAQCHMI KQPAIOAOTIYHWM LIeHTP, M. Yepkacy, YkpaiHa

KAIHIYHU BUNOAOK XipYpPriYHOro AiKyBOHHS iLLEMIYHOT
XBOpPOO6U cepus HA TAi CYNYTHbOI NATOAOTII:
iIHPEeKLUIMHOro eHAOKAPAUTY QOPTAABHOIO KACQMNCAHAQ,
AedekTy l[epboae T NOBHOT ATPIOBEHTPUKYASPHOT
6A0KOAU

Pestome. V 6acamoox nayienmie nepesacro eikoeoi epynu 60— 75 pokie 3 iwemiunor x60poboro cepus eusens-
HOMbCS 3aX80PIOBAHHS KAANAHIB, NOPYULEHHS cepuyesol npogiOHOCMi ma iHua cynymHs iKacoyillosana namonoeis.
Y it cmammi nooanuii kainivnuil 6unadok cnocmepediceHHs nayieuma, AKiii 6ye 20cnimanizo8anuil 3 NepeUHHUM
diaeno3zom «iHpapkm miokapda, YCKAAOHEeHUL NOBHO aAMpPio8eHMPUKYAAPHOI0 610Kador». Tlpu obcmexcenni
000amK060 8UA61eHO 0BOCMYAKOBUI AOPMANbHULL KAanaH 3i cmenozom 11 cm., cybokaro3ito npasoi KoponapHoi
apmepii (95%). B excmpenomy nopsoky nayienmy 30ilicHeHo CmeHmy8anHs nPasoi KopoHapHoi apmepii ma imn-
AAHMOBAHO MUMYACOBULL eneKmpoKapodiocmumyasmop. Y 36’a3Ky 3i 30epescenuam 610kadu uepes 10 onie ecma-
HOBAeH0 NOCMILIHUIL KapOioCmUuMyAsmop, aie nio 4ac nooaibiio20 CROCMepPed CceH s ma 00CmedcenHs 8UABAEHO
YAbMPA38yK08i ma momoepagpiuni o3HaKu iHpeKyiiiHoeo eHdokapoumy aopmanbHo20 KAANaHa 3i 30i1bUueHHAM
1020 cmenozy do I11 cm., abcyecom Kopens aopmu ma MidCuLAYHOUKO0BOI nepecopooKu 3 QopmyB8aHHAM AiGOUL1Y-
HOYK0680-npasonepedcepoHozo uiynma (degpexmy Iepbooe). Ilayienmy 30iiicHeHo npome3yeanHs a0pmanibHO20
Kaanaua, naacmuky degpexmy lep6ode kranmsamu KceHonepukapoa ma 3amiHy eaeKmpokapoiocmumyasimopa 3
enikapoianvbHow iMnaanmayicio enekmpoodie 3 000pum Kainiunum pesyasvmamon. Hasedena nokpokosa diacroc-
mu4Ha, NiKYy8anbHa ma XipypeiuHa maKkmuka.

KnrouoBi cioBa: ingpapkm miokapoa; anmpiogenmpuryasipia 610Kada; ROpoK aopmanbHo20 KAANAHA; IHpeK -

yitiHuil endoxapoum; deghexm lepbode

Bctyn

V nanieHTiB 3 imemiuyHoio xBopobor cepiusg (IXC)
JMOCUTH YaCTO BUSIBJISIETHCS CYINyTHsI ceplieBa MaToj0-
riss. OcobauBe KJIiHIYHE 3HAUYEHHS MalOTh KJalaHHa
MaToJIOTisl Ta MOPYIIEHHS MPOBiIHOCTI ceplisi, 30KpeMa
aTpiOBeHTPUKYJsIpHa 61oKazna (ABD), ski MOXyTb mmo-
TpeOyBaTu mHomaTKoBoro BTpydaHHs [3, 12]. [IporHo3s
3HAYHO TMOTIPUIYETHCS MPU PO3BUTKY iHGEKIiiiHOTO
enmokapauty (IE), niarHocTHKa IKOT0 B OKPeMUX BU-
nagkax Moxe OyTH yke CKJIaaHOW Y 3B’ SI3KY 3 BifcyT-
HIiCTIO TUIIOBOI KJIiHiuHO1 cuMmnToMatuku [5]. IlinTBep-
JDKEHHSIM 1IbOTO € KJIIHIYHEe CIOCTepekeHH MalieHTa
3 rocTpuM iHpapkToMm Miokapnaa (IM) ta noBHoto ABB,
3 maTeHTHUM IE.

KAiHiYHe cnocTepe)XeHHs

Xsopuii B., 1956 p.H., rocmitanizoBanuii y YepkacbKuii
obsiacHuit kKapnionoriyHuit eHtp 19.03.2024 3 o3Hakamu
noBHoi ABDB I1I ct. IIpu o6¢cTexkeHHi BUSIBJAEHO illleMiyHi
3MiHU B 3aJiHbO/iadparMabHiil TiSHI JIIBOTO HIJTYHOY-
ka (JILL) (puc. 1) Ta 306inbleHHS piBHS TpOIOHiHY I 10
811,1 ur/n (Hopma 110 25 Hr/7).

Kpim 1voro, nipu neppurHomy Y3]1 (19.03.2024) Bu-
SIBJICHO YIIiIJIbHEHHSI CTiHKM aOpTH, CTYJIOK aOpTaIbHOTO
Ta MiTpaJbHOTO KJIamnaHiB, IBOCTYJKOBUI aopTalbHUI
kianaH (AK) 3 npioHuMU KanbuudikaTaMy Ha KpasiX CTy-
sok, cteHo3 AK II ct., perypritauis | ct. [TouaTkoBe mo-
TOBILIEHHST MiXIILTYHOYKOBOI MEPEropoaKu B Oa3aibHOMY
Bimii.
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PucyHok 1. EKT” xBoporo B. Big 19.03.2024: Non-STEMI (He Q-iH¢hapKT miokapAa) 3aaHboAiagpparmanbHoi
AinsHkn, ycknagHeuni ABbB Il ct., 6e3 MEC

a

PucyHok 3. KBl xsoporo B. nicsisi cCTeHTyBaHHsI —
npoxigHicte [NKA BigHOBMEeHa

I1ix yac kopoHaporpadii (19.03.24) BusiBieHo 95% cyo6-
OKJII03i10 MpaBoi KopoHapHoi aptepii ([TKA) B HUXKHiii Tpe-
tuHi (TIMI 2) (Tun creHosy B).

B exctpenomy nopsinky 19.03.24 3nilficHeHO TpaHCBe-
HO3HY iMITJIaHTAlliI0 THMYACOBOTO €JeKTPOKAPAiOCTUMY-
nstopa (EKC) 3 mpusoay nosHoi ABbB III ct. (mapamerpu
crumynsauii: YCC 60; amraityaa 5.0) ta crentyBanHs [TKA
(DESResolute Intergity 3.0 x 18 JIB). [IpoxigHicTh cymuHMI
BimHoBieHa — TIMI 3 (puc. 3).

Ipotsirom 10 gHIB pUTM He BiIHOBUBCS, XBOPUIA
CcKapXMBCS Ha 3arajbHy ciaadkicTb. 29.03.24 3niiicHeHO
iMmaHTalio nocriiiHoro neokamepHoro EKC (mopir
ctumysii < 1 B; immemanc 100—500 Om). HactymHo-
ro IH4 micis BcTaHoBAeHHs nocTiiitHoro EKC Binmi-
YeHO IigBuIeHHs Temmepatypu Tiia 1o 38 °C 3 03HO-
00M, B aHasi3 KpoBi jgelikouuTo3 10 12 I'/n 6e3 3cyBy,
NPOKaJbIIMTOHIH — HOpMa, OAaKIMOCiB — HEeraTUBHMIA.
AyCKyJIBTATUBHO: CUCTOJIYHU IIIyM TTIOMipHOTO CTEHO3Y
AK mepeTBOpUBCS Ha TpyOMil MAIMHHUIA 1IYM B3IOBX
JIIBOTO Kpalo TPYAUHU i Ha BepXiBlli cepiisd. 3amigo3peHo
iHpekiiHui eHnokapaut. [Ipn yrouHeHHi aHaMHe3y
BUSIBUJIOCH, 1110 3a 10 THiB 10 MepBMHHOI TOCIiTaIi3allii y
XBOPOTO BigMiyasioch MiaABUILIEHHS TemIiepaTypu 1o 38,5 °C
3 IPOJIMBHUM MOTOM, 3 MIPUBOJY YOTO MAIliEHT MpUMaB
napaueToMoJI, aje IMIPOAOBXKYBaB MpalioBaTu (Qi3UIHO.
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PucyHok 4. ATpioBeHTpuKynspHui centanbHui geghexr 3a turnom lNepb6oge B nepumemobpaHo3Hin Yacturi MLLUTIT

Ilicnga BcranoBiaeHHss TumyacoBoro EKC rimeprepmis
criocTepiranach TUIBKU B MepIIy 100y Micjisi BTpy4aHHS,
i mo BcraHoByieHHs nocTiiitHoro EKC temmneparypa Oyna
HOpPMaJIbHOIO.

09.04.24 na xoutposbHiii ExoKI' BusiBneno: iHgek-
LiliHWI eHaoKapauT 3 ypaxkeHHsIM AK, nBoctynkoBuit AK
3 KaJIbLIMHO30M Kiblisl Ta cTyJ0K, cteHo3 AK III ct. ta
perypritaiis II—111 cT. (30iablIeHHSI CTYIIeHSI CTEHO3y Ta
perypritailii TOpiBHSIHO 3 TIOTIEPENHIMU JOCTIIKEHHSIMM).
ITomipHe posimmpeHHs jgiBoro nepencepnas. [lomipHe mo-
TOBIIEHHS CTiHOK JTiBOTO IITyHOUYKa. J{0MaTKOBO BUSIBIECHO
03HaKM abcliecy KOpeHsl aOpTU Ta aTPiOBEHTPUKYJISIpHUIA
cenTajabHuil fedekT 3a TuroM lepboae B mepuMeMOpaHO3-
Hiit vactuni MIUIIT (puc. 4, 5).

10.04.24 nauieHT onepoBaHuii. Ilicist ctepHOTOMIL
Ta MepuKapaioTOMii MiAKJIIOYEHUI Ta 3aMylIeHUI ana-
paT WTYYHOTO KpoBooOiry. Ilicist po3KpuTTs aopTu Ta
MMpaBoro Tepeacepas BUKOHAHO peBi3ilo KiIamaHHOTO
amaparty ceplisi: BUSIBJICHO BUpaxkeHUI KaablnHo3 AK.
V ninsgHIi KopeHs aopTU Ta MeMOpaHO3HOI YaCTUHU
MUIII Bi3yanizoBaHO adciec 3 IpOPUBOM y IpaBe Iie-
pencepas. BuKkoHaHO HEKPEKTOMIIO Ta TUIACTUKY deheK-
Ty 31 CTOPOHU MPaABOTO Mepeacepas Ha BepIIUHI TPU-
kyTHuKa Koxa 3armiaTtoro i3 kceHomnepukapaa 1,5 x 1 cm
Ta OKpeMO 3araaToio 2,5 x 1,5 ¢cMm 3i cTOpoHM aopTu i
MeMOpaHo3Hoi yactuau MIIII (puc. 6). 3ailicHeHO
BUCiueHHs ypaxkeHoro AK ta BUKOHAaHO 1Oro mporte-
3yBaHHS MeXaHiyHUM TnipoTe3oM On-X 21-ro po3Mipy
aoprtanbHuMu HUTKamMu Ethibond 2-0 3 mpokiankamu y
KibKoCTi 16. [logaTKOBO BUAAJICHO €JIEKTPOAU Kapaio-
CTUMYJISITOpA Ta MOIepeHiil CTUMYJATOP 3 Joxka. Buko-
HaHe BCTAHOBJIEHHSI HOBOTO TMOCTiHOTO IBOKAMEPHOTO
EKC yepe3 cTepHOTOMHMI AOCTYII i3 GOpMYBaHHSIM
JloKa HaJ MpaBUM TPYAHUM M’S30M 3 MiAIIMBAHHSIM
JIBOX eTiKapIiaJIbHUX eJIeKTPOoaiB (Y Oe3CYyIMHHIN AisTH-
i JIII Ta Ha mpaBuil IUIYHOYOK, OJMX4e 10 BiHIEBOI
6opo3HU) (TpUBaIiCTh omneparii 6,5 roxa).

Y 11/0 nepioni po3BUHYJIaCch ceplieBa HEAOCTATHICTh 3
HeCcTabIbHOIO TeMOINMHAMIKOIO, y 3B’ 13Ky 3 unM 11.04.24

3AiICHEHO MiAKIIIOYeHHs A0 amapaTy nepuepuyHoi eKc-
TpakoprnopajabHoi MeMOpaHHO1 okcureHailii (EKMO),
14.04.24 craH crab6inizyBaBcsi, anapar EKMO BigkitoueHo
Ta XBOPUI1 IIepeBeAcHNI 3 MajaTy iHTEeHCUBHOI Teparlii 10
Bimminenns. 02.05.2024 micisg 3aKiHYEeHHS KypCcy aHTMOaK-
TepiaJIbHOI Tepallii BUIMMCAHUH Yy BiTHOCHO 3aA0BIIBHOMY
cTaHi Ha aMOyJIaTOPHE CITOCTEPEXEHHS y Kap/ioJjora.

Ilix yac xkoHTpoapHoro orsany 02.07.2024 — mouyBae
cebe mobpe, 3aIUINKM, HAITAiB 3alITaMOPOYEHHS He Oy,
TeMmmeparypa Tila He minsuinyBanack. Ha Y3/1: dyHkiis
IIPOTE3a 3aJ0BIbHA — TPAMi€HT TUCKY 28 MM PT.CT., PEIIyH-
Ta B IiISHI 3ar1aTy He BusBieHo, ®B 52 %.

O6roBopeHHs

HageneHnuii K1iHiYHMIT BUTIaAOK ITPMBEPHYB HalIly yBary
3 TOYKH 30pY IiarHOCTUKU Ta HAIpaIlOBaHHS MPaBUIbLHOT
JIIKyBaJIbHOT TaKTUKU. [ToKkazaHHSIM g MEPBUHHOI TOC-
miTanizauii 0yna moBHa ABDB, sika kiiiHiuHO TIposIBIIsiIach
y BUTJISIII HAIaliB 3allaMOPOYEHHSI Ta 3arajibHoi cJlabKoc-

atpioBeHTpuKynsapHui geghekt Nepboge
B nepumem6paHo3Hii Yacturi ML)
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a

PucyHok 6. Cxema nnactuku gegpexty MLLUIT: a) 3i ctropoHun npaBoro nepencepAs Ha BEPLUNHI TPUKYTHUKa Koxa;
6) 3i cTopoHu aopTn Ta Mem6paHo3Hoi YyacTuHu MLLIT

Ti, Ta migo3pa Ha IM, 1110 TIposIBIISIBCS AUCKOM(OPTOM Ta
HeKyuYnuM OosieM Mix jomarkaMu. Ilim yac oOCTexkeHHST y
XBOPOTo BUsIBJIeHO He Q-iHdapKT Miokapaa 3agHbomiad-
parMajabHOI AUITHKY 3 95% cteHo3oM TTKA. V 3B’s3Ky 3
1M XBOpoMmy 3iilicHeHo cteHTyBaHHS [1KA Ta TpaHcBe-
HO3HO BcTaHOBJIeHO TuMyacoBuii EKC.

TMopyurenHnst AB-npoBigHOCTI — HEpiAKiCHE ycKJIa-
HeHHs IM, ane Haltyacrillle Ma€ TPaH3UTOPHUI XapakTep.
V ny6aikawmisx [1, 3] HaBeaeHO KJIiHIYHI CITOCTepEXKEeHH!,
SIKi CBiZluaTh, 1110 PeBACKYJISIpU3aLLisl IPU OJHOCYIUHHOMY
yYpaxkeHHi ITOHOBJIIOE CepleBy MPOBiAHICTh. OaHAK iHIIL
CIIOCTEepEeKeHHSI CBiUaTh, 110 Mpu MoBHit ABD BigHOBIEH-
HsI MIPOBIAHOCTI ITiC/sT peBacKyasipu3allii He Bil0yBa€ThCs
i mamieHT morpedye iMrtanramii EKC [12]. ¥V 3B’a3Ky 3
MOTEHIIMHO TUMYAaCOBUM XapaKTepPOM MOPYILIEeHb MTPOBiI-
HocTi npu IM manieHTy 0yJj10 iMIZIAHTOBAaHO TUMYaCOBUIA
EKC, o BigmoBigae cydacHUM KITIHIYHUM peKOMeHAAIlisIM
€BPOIIEMCHKUX Ta aMEPUKAHCHKUX MPOMiIbHUX acollialliii
[8, 10]. domaTtkoBo BusBiIeHM1 ABOCTYIKOBUIT AK 3i cTeHO-
30M Il cT. i HE3HAYHOIO perypriTali€lo, 110 HE MOTpeOyBaJIo
XipypridyHOTO BTpYJaHHSI.

Y noganbiioMy XBopuit iepeOyBaB il aKTUBHUM CIIO-
CTepeXXeHHSIM, ajie PUTM He BiTHOBUBCH, i yepe3 10 aHiB
itomy 0yB immuianToBaHuit roctiitHuit EKC. HactymHoi
00U mic/s iMIUIaHTallil y XBOPOro MiABUIIMIACH TEMIIe-
partypa (Brepiie Imicist TocmiTanisaiiii!), a 101aTKOBO BiH
MOBiOMUB, 1110 MiIBUILIEHHS TeMIIepaTypu 10 (heOpUIbHUX
nudp OyI0 MPOTITOM KiJIbKOX OHIB 10 TTIEPBUHHOI TOCITi-
Tanizauii. Kpim 1poro, ayckynsraTUBHA KapTUHA CBiqYMIIa
npo noripmeHHs ctany AK, 110 gano 3Mory 3amigo3putu
iHdekuitHuit eHnokapauT. [TociB KpoBi BUSIBUBCS] HETraTUB-
HUM, ajie XBOPOMY IpM3HaYeHa aHTHOAKTepiaJbHa Tepaltis.
Hiarao3 0yB minTBepmkenuii mpu Y3/ ta KT, axi Busasu-

JIM 30ibIIeHHs cTyneHst cteHo3y AK, BereTalii B diasTHII
crynok AK Ta o3Haku abcuecy kopeHs aoptu Ta MIIII 3
HasiBHicTIO nedexty [epbone i3 mryHTyBaHHAM KpoBi 3 JILL
y nipaBe nepeacepas (I1I1). [Ipo migBuiieHHS TeMIlepaTypu
TiJIa, sSIKe CIIOCTEPIrajloch KiJibKa AHIB IIe A0 MEePBUHHOIL
rocItiTajizallii, XBOp1ii IMOBiIOMUB JIMILIE MiC/Is BiTHOCHOL
crabinizallii craHy, TOMy Ti03py Ha iHGEKUinHUT eHmIo-
KapAuT BiJl MOYATKY JIiIKyBaHHS He OyJio. Y noaajiblioMy
peTPOCIEeKTUBHUI aHalli3 JO3BOJUB IiliTH BUCHOBKY IIPO
nepBuHHe BUHUKHeHHs IE Ha doni Bann AK, 1o ycknan-
HuBcs abcuecom MIIIT ta nepekrom Iepbone, 3a Kiabka
IIHIB 10 TIepBUHHOI TocrmiTanizamii. Ciig 3a3Ha4YUTH, 11O
MOCiB KpOBi OyB HEraTUBHUM, X0ua 11€ MOSICHIOETLCS TUM,
110 B 0araThoX BUIMAAKAaX ifeHTU(iKallisg 30y THIKA HEMOX-
JIVBA 32 NOTIOMOTOI0 3BUYaHUX METO/IB MiKpOOioyoriu-
Horo mocmimkeHHs [5]. HagBnicth aBocTyakoBoro AK 3i
creno3oM III cr. it IE, yexmagnenum abcuecom MIIK 3
JILLI-TIIT mryHTOM, pO3liiHeHe sIK aOCOJIOTHE MOKa3aHHS
IO XipypriuHoOi KOpekllii, i XBopuii OyB IpoOIepoOBaHUIA.
Ilin yac omepallii AiarHO3 MiATBEPAXBCS, MIPUIOMY CTaH
kpaiB gedexty MILII cBimuuB 1po «CBiXicTh» GicTyiu, IKa
BUHMKJIA 32 KiJIbKa IHIB 10 BTPpyYaHHs BHACIIiIOK TTpoTpe-
cyBaHHs abcuecy. TpancBeHo3nuii EKC 0yB BumaneHui Ta
IMIUTAaHTOBaHI HOBI eMmiKapAiaJbHi eJIeKTPOIN JIJIsT ITOCTIHOL
KapAiOCTUMYJISIIIiI.

Hedexr [epoone, ado JILL-TTIT myHT, mOCUTH pigKicHe
3aXBOPIOBAHHS, 110 MOXe OYTH YPOIXKEHUM a00 BUHUKATH
BHacIinoK 1E, ITporeHHMX YIIKOIKEeHb ITi/T 4ac OIepaTuB-
HUX BTpy4yaHb. [lepiie misicHe ysaBaeHHs MO 1€ 3aXBOPIO-
BaHHs OyJio HagaHo y ctarTi E Gerbode y 1958 potii mig Ha-
38010 «CuHapom JILL-TTIT myHTa», y 5IKiit ornrcaHo cepito
3 5 BUNAaAKiB ypoaxXeHoro noxomxkeHHs [7]. Hagani rpo
et nedekT 3raayBasoch B MOOAMHOKUX BUIAaIKax abo B
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HEBEJIMKIil KiJIbKOCTI criocTepeskeHs (4, 11, 13]. Y cucrema-
TUYHOMY orjisiai S.M. Yuan ycix nmyOuikaltii 3i 3ragyBaHHSIM
JILI-TTIT urynTa 3 1958 no 2013 pik y3araabHeHo 104 crarti
npo 121 mamienTta, npuyomyy 72,7 % Baau Oy HAOYTUMM.
V¥ 21,3 % nauieHTiB He Oy/I0 KJIiHIYHMX MPOSIBIB, y IHIIUX
HaiJacrTile croctepiranach 3agumika (15,9 %), 3acriiiHa
cepueBa HenocTatHicTb (14,8 %), nuxomanka (9,1 %), npu-
yomy y 13,6 % Bunankis BusiBisuiach ABB, sika B moioBuHi
BUTAJKiB OyJsia moBHOW. Y 10,2 % BUABISUIMCH abcIiecu
cTinku aopTtu. Halimommpenimowo npuynHoto JILI-TIIT
myHTa 0yB [E AK. [14]. ¥ HemonaBHiit my6aikanii P. Arun
Kumar (2023) HaBeneHo KJIiHIYHO MOIi0HE CITOCTePEKEHHST
nalieHTKU ctapevyoro BiKy — 80 pokiB, sika Hafaii1uia 3
npuBoay 00J10 B rpyasx Mpu ¢iZMIHOMY HaBaHTaXKEHHI,
3armaMOpOYCHHS Ta 3a0UILKKU. Y Hel Oyyia BUSIBIIEHA CTiliKa
ABB tuny II Mo6iti I ctyniens. Yci iHini noka3HUKH, 30-
KpeMa pe3yabTaTu TpaHcTopakaiabHoro Y31 cepiust, Oyau
B HopwMmi. [1pu nomaypiioMy MOC/iIKEHHI 32 1TOTTIOMOTOI0
e3o(aranbHoro Y3/l BusiBieHo o3Haku adocuecy MILIIL. Y
3B’S13KY 3 TIOTipIIIEHHSIM CTaHY Bill XipypriYHOTO BTPYIaHHS
BIIMOBMIINCD, i XBOpa MoMepJia Ha 6-Ty 100y ITicjs FOCITi-
Tamizamii [2]. To6To moyaToK iH(PEKIIHHOTO eHI0KAPIUTY
nposiBuBcst ABB, i iiie ipu moganbiioMy CriocTepekeHHi
Ta 1000CTeXXeHHi 3HalineHo o3Haku adocuecy MIIIII.

PeTpocrnieKTUBHO OIIiHIOIOYM MOAaHe KIIiHIYHE CIo-
CTEPEXXEHHS, MOXJIMBO IIPUMYCTUTUCS AyMKU, 1o ABB
OyJia epuuM KJIiHIYHUM TIposiBoM JiateHTHoro [E 3 no-
Kanizaiieto HaBkojo AK ta B MIIII, 1o BuHUK Ha oHi
xpoHiuHoi IXC 3 omHocynnHHUM ypaxxkeHHsIM [1KA Ta 3aro-
CTPUBCS MICJIsI TPAHCBEHO3HUX MaHIiMyJIsiLii (iMruiaHTaltist
TumyacoBoro Ta rnoctiiiHoro EKC). BincyTHicTh xapak-
TepPHUX aHAMHECTUYHUX JaHUX (BiICYTHICTh MOTNEPENHbBOT
rineprepMii), KJiiHiKO-J1aOOpaTOPHUX MPOSBIB Ta TaHUX
IHCTPYMEHTAJIBHUX OOCIIMKeHb, HETaTUBHUI TTOCIB KPOBi
He JI03BOJIMJIM CBOEYACHO BCTAHOBUTH J1iarHO3 JIATEHTHOTO
1E, ane momanpmii mepeoir 3aXBOPIOBaHHS CBITYMB IIPO
rocTpuii po3BuTOK abcuecy aoptu Ta MILIIT i nedexry Iep-
0oje, He3BaXKalouu Ha aHTUOaKTepiaabHy Teparrito. [Ipore-
3yBaHHs1 AK ta rutactuka JILLI-TTIT mryHTa i3 3aminoto EKC
3 emniKapaiaabHOIO iMITJIAHTALII€I0 €JEKTPOIiB 103BOJTUIN
OTpUMAaTH JOOpUIT KITIHIYHUIA pe3ysIbTarT.

BucHoBKMU

IMopymieHHST ceplieBOI MPOBITHOCTI YaCTO YCKIIATHIO-
10Th nepedir IM, mpuynHOIO iX BAHMKHEHHSI MOXYTh CTaTU
CTPYKTYPHO-aHAaTOMIiYHi ypaskeHHsI MioKap/ia B TiISTHIL TTPO-
BiTHMX LUISIXiB iHIIOT eTiojorii. OQHi€0 3 YaCTUX TTPUYUH
BuHukHeHHsI ABB € 1E 3 ypaxkeHHsIM KilamaHHOTO aItapa-
Ty cepir, aoptu Ta MIII. Y Bunmankax moemHanus IM Ha
¢oHni xponiunoi IXC 3 omHocynmuHHUM ypaxkeHHsiM Ta 1E 3
JIAaTEHTHUM KJIiIHIYHUM TiepebiroM cripapxxHio mpuurHy ABb
BCTAHOBUTU HEMOXKJIMBO, ajie TMHAMIYHE CITIOCTEPEXEHHS 3
MOBTOPHOIO iHCTpYMEHTaIbHOMO Bidyasizaitieto (Y3/] ta/abo
KT) no3Bossie BUSIBUTH Ta MTPOBECTU CBOEYACHY aIeKBATHY
XipypriuyHy KOopeKllito HeOe3neuHnx ycKiagHeHb IE — abcie-
cy aoptu Ta MIII 3 roctpym pozButkom JILI-TIIT uryHTa.

KondurikT inTepeciB. ABTOpH 3as1BJISIIOTD PO BiJICYTHICTb
KOHJIIKTY iHTepeciB Ta BlacHOI (hiHaHCOBOI 3alliKaBJIeHOC-
Ti IIPY MiATOTOBII JaHOI CTATTi.

Indopmauis npo dinancysanns. Pobota BukoHaHa camo-
CTiifHO, 6€3 CTOPOHHBOTO (hiHAHCYBaHHSI.

Buecok aBTopiB. 2Kyp6a O.0. — KOHIIEIIIisa CTaTTi,
MEePBUHHUI TOIIYK JIiTepaTypu, 3arajibHe peaaryBaHHs;
Cwmouiit C.B. — imtocTpaitiii 10 craTTi Ta ix aHainis; I1po-
mak O.B. — aHani3 jgitepaTypHUX JXepell, peaaryBaHHsI
tekcTy; I[leyeHeHko A.P. — aHaJi3 jiTepaTypHUX JXKepen;
Konomiok M.C. — nepekian JiTepaTypHUX IKepell.

CxsaJjieHHs 10 my0Jikamii. Yci aBTopy mpovyuTaiu i y3ro-
JIAJTA OCTATOYHMI BapiaHT TEKCTY.
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A clinical case of surgical freatment of coronary heart disease against the background
of concomitant pathology: infective endocarditis of the aortic valve,
Gerbode defect and complete atrioventricular block

Abstract. In many patients, mainly in the age group of 60—75 years,
with coronary heart disease, valvular diseases, cardiac conduction
disorders and other accompanying age-associated pathology are de-
tected. This article presents a clinical case of a patient who was hos-
pitalized with a primary diagnosis of myocardial infarction compli-
cated by complete atrioventricular block. During the examination, a
bicuspid aortic valve with stenosis of the second degree, subocclusion
of the right coronary artery (95 %) were additionally revealed. The
patient underwent emergency stenting of the right coronary artery
and was implanted a temporary pacemaker. Due to persisted block
after 10 days permanent pacemaker was implanted, but during further

observation and examination, ultrasound and tomographic signs of in-
fective endocarditis of the aortic valve were detected with an increase
in the degree of its stenosis up to the third degree, abscess of the aortic
root and interventricular septum and formation of left ventricular to
right atrial shunt (Gerbode defect). The patient underwent aortic
valve replacement, Gerbode defect repair with xenopericardial flaps,
and pacemaker replacement with epicardial electrode implantation
with good clinical results. Step-by-step diagnostic, therapeutic and
surgical tactics are given.

Keywords: myocardial infarction; atrioventricular block; aortic
valve disease; infective endocarditis; Gerbode defect
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The role of microbial wound contamination
in chronic pain development
in patients with injuries

Abstract. Nowadays, with the start of hostilities in Ukraine, the number of people with injuries has increased and
continues to grow. Of course, one of the main issues facing by medical professionals is preventing complications and
restoring sufficient functional capacity. Pain is one of the protective mechanisms of the human body; its prolonged
course is one of the most important causes for reducing the quality of life and limiting a person’s work capacity. Acute
pain is positioned as the body’s main signal for help, usually as a disease symptom, while chronic pain can be an
independent nosological unit and mostly appears after primary cause. Secondary chronic pain is one of the injury
consequences that can occur and significantly worsen the patient’s prognosis and reduce quality of life. Prevention of
the secondary chronic pain is possible if all prerequisites are known. Furthermore, the human body interacts with a
complex community of bacteria, fungi, and viruses. Several microorganisms create the microbiome of the skin, which
ensures its barrier function and plays an important role in the immune response in wounds. These processes are not
always predictable, and both positive and negative effects on wound healing can be observed. After all, the duration
of wound healing directly depends on the type of microorganisms and their sensitivity to the antibiotic treatment.
The long process of wound surface healing can lead more likely fo a violation of all physiological processes in this

body part. This can be quite an important factor in chronic pain occurrence.
Keywords: chronic pain; infected wound; biofilms; healing; postsurgical pain; skin microbiota

Introduction

Undoubtedly, pain is one of the most common com-
plaints worldwide. The frequency of patient referrals due
to pain is 22 % of all consultations at the primary care. Ac-
cording to the analyzed data, patients suffering from chronic
pain visit general practitioner twice as often as those who
do not experience chronic pain. Also, people with a feeling
of chronic pain have a significantly higher level of need for
emergency and unplanned medical care [1].

Although pain itself is one of the protective mechanisms
of the human body, its prolonged sensation is one of the
most important causes for reducing the quality of life and
limiting a person’s work capacity. Different types of pain are
defined depending on their main characteristics: duration,
cause, and intensity. There are two types of pain depending
on duration, acute and chronic. Acute pain is positioned
as the body’s main signal for help, that is, it is a symptom

of the disease, while chronic pain can be evaluated as an
independent nosological unit. Chronic pain, according to
the definition of the International Association for the Study
of Pain, is a multi-component concept that includes an
unpleasant feeling and emotional experience that occurs as
a result of actual or potential tissue damage and lasts longer
than 12 weeks.

In recent years, the prevalence of such complaints as
chronic pain has increased significantly throughout the
world. The data from many studies indicate that about 30 %
of the entire population suffer from chronic pain, which
in turn affects the physical and emotional health compo-
nents and leads to social maladjustment and disruption of
usual life activities. For example, the results of a widely cited
study conducted in the US indicated that among 8,781 par-
ticipants, 55.7 % of adults experienced pain in the past three
months, with 32 % having pain every or almost every day, and
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11.2 % reporting severe debilitating pain. In Great Britain,
according to a systematic review, data were obtained indica-
ting a high overall chronic pain prevalence, which is 43.5 %.
Among this group of patients, up to 14 % of people suffer
from mild and moderate pain, which as a consequence leads
to disability [2].

The total annual cost of health care for individuals with
chronic pain (including medical care, lost work days, disabi-
lity benefits, and legal fees) in the United States is estimated
to be between $550 and $625 billion per year [3].

Due to what causes chronic pain formation, it is divi-
ded into primary and secondary. The definition of primary
chronic pain does not include a clear underlying cause and
its manifestations are disproportionate to any apparent
injury or disease, while secondary chronic pain occurs as
a direct result of injuries, surgeries, or chronic diseases.

Among the civilian population, 11 to 40 % of patients
suffer from chronic pain after receiving injuries [4].

We suspect chronic pain in patients with primary tumors
and metastases, intervertebral hernias, radiculopathy, and
neuritis, conditions after surgical interventions, consequen-
ces of craniocerebral injuries, consequences of amputations
(phantom pains), and diabetes.

Given that since 2014 hostilities began on the territory of
Ukraine as a result of the Russian invasion, the frequency of
injuries and wounds has increased significantly. According to
research, in the general structure of injuries among the anti-
terrorist operation participants, limb injuries predominate
with 62.5 % [5].

A limb loss as a combat trauma result is one of the lea-
ding amputation causes in most countries in the world. For
example, according to the US Limb Injury and Amputation

Center, 1,718 servicemen had at least one limb amputation
(excluding finger amputations) between 2001 and 2017, and
in the UK the total number of servicemen with amputations
for 2013—2018 was 176, of which 113 were due to a combat
injury [6].

Of course, amputation is not a simple decision, which
is carried out in the absence of other possibilities to save the
patient’s life, because irreversible changes in the functional
capacity of the human body develop. Post-amputation pain is
one of the main consequences of losing a limb or only its part.

However, a limb amputation can lead to both the deve-
lopment of painful sensations and painless conditions. Pain
following amputation is classified as phantom sensitivity,
phantom limb pain, and residual limb pain (formerly known
as stump pain). Phantom pain is the perception of unpleasant
sensations in the part of the body that has been lost. Residual
pain is pain in the remaining part of the body. According to
literature data, about 47—79 % of patients experience phan-
tom pain after amputation, and residual pain occurs in about
32—-93 % of cases [7].

The prevalence of residual pain is very high among people
with lower limb amputations and is associated with phantom
pain. The ability to control phantom pain remains a complex
issue in terms of its etiology and diagnosis, although diagnos-
tic criteria (Budapest criteria) and treatment recommenda-
tions are available [8].

It is worth noting that despite the significant im-
provement in providing medical care, the amputation
level remains relatively high, about 4 % by the end of
2016 [9].

Therefore, chronic postsurgical or post-traumatic pain
is pain that develops after surgery or trauma (any injury, in-
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Figure 2. Classification of chronic pain according to the ICD-11

cluding burns) and persists after the wound healing process
ends for at least 3 months (International Classification of
Diseases, Eleventh Revision (ICD-11), World Health Orga-
nization, 2019/2021).

A negative prognostic sign is a pain associated with tissue
damage, which indicates deterioration of the wound condi-
tion and the healing process as a whole. Wound healing is a
complex and highly organized process necessary to restore
the physiological skin barrier function, which prevents fur-
ther damage or infectious complications. The complexity of
wound healing lies in the interaction between skin compart-
ments, cells, extracellular matrix, and systemic processes.
The main causes for delayed wound healing are infection,
a weak immune response, the patient’s age, obesity, poor
wound oxygen saturation, or other irritating factors such as
intolerance to wound dressing materials. The long process
of wound healing contributes to chronic pain development,
which affects the patient’s health and sleep [10, 11].

Overall, postsurgical wound infection (PSWI) is one of
the most common forms of healthcare-associated infection
and occurs in approximately 1 of 20 surgical patients in hos-
pital, but can develop after hospital discharge. PSWI is an
unfavorable factor for wound healing: it increases the length

of hospital stay, creates the need for antibiotics use, initiates
pain development, and, in extreme cases, can even be the
cause of death. That is why preventing PSWI is one of the
key tasks of wound care [12].

Methods

For this descriptive review, a 10-year research analysis
was performed, i.e. for 2013—2023. All studies were related
to the prevalence and study of chronic pain, assessment of
the infectious factor as one of the important aspects in its
development. The exclusion group consisted of clinical cases,
abstracts regardless of the publication year, and studies pub-
lished before 2013. We searched for systematic reviews in
the electronic databases PubMed, Google Scholar, and the
Cochrane using the following keywords: “chronic pain”,
“infected wound”, “biofilms”, “phantom limb pain”, “sec-
ondary postsurgical and post-traumatic pain”, “residual limb
pain” (Fig. 1).

According to the ICD-11, the following types of chronic
pain are distinguished: primary, cancer-related, postsurgical
or post-traumatic, secondary musculoskeletal, secondary
visceral, neuropathic, secondary headache or orofacial pain
(Fig. 2).

14000
s 12261 1281 e
1334
10000 9828
8986

8000 e

6888
6000 -
4000
2000 -

0 = T T T T T T T T T T
2013 2014 2015 2016 2017 2018 2019 2020 2021 202 2023

Figure 3. The dynamics of publications in the PubMed database by the keywords “chronic pain” for 2013-2023
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However, in reality, the mechanisms of pain are often
combined, and this greatly complicates the diagnosis and
pain syndrome control [13].

Analysis of the dynamics of article publication
in PubMed

The results of the search by the keywords “chronic
pain” indicate the importance of this issue. In recent years,
there have been more and more attempts to understand the
mechanism of chronic pain formation and to find effective
means of its control. For example, only in the PubMed Na-
tional Library of Medicine search system, the total number
of publications with a search depth of 10 years is 91,594. The
annual dynamics of publications for 2013—2023 was also
analyzed (Fig. 3).

An analysis of the number of scientific works using the
keywords “chronic pain” was also carried out by the language
parameter in the PubMed database, also for a 10-year period
(2013—2023). We have chosen for comparison English, Po-
lish, Slovak, Ukrainian, Japanese, Hungarian, and Roma-
nian languages. Our choice was based on a comparison of
the state issues in Ukraine, highly developed countries and
countries bordering Ukraine (Table 1).

Table 1. Activity of article publication in the PubMed

database by the keywords “chronic pain” and the
language parameter from 2013 to 2023

Language Publication number

English 88019

Polish 66
Ukrainian 22
Japanese 191
Hungarian 43
Romanian 0

Slovak 0

According to the results of a search using the keywords
“infected wound” in the electronic system PubMed, 38,335
publications were found over the last 10 years. Based on the

analysis of the number of publications every year for the same
period, it can be stated that interest in the topic of the course
and infected wound treatment is growing (Fig. 4).

The analysis on the number of scientific works by the key-
words “infected wound” in the PubMed database and by the
language parameter was also carried out for the last 10-year
period, i.e. 2013—2023. We chose the same languages (English,
Polish, Slovak, Ukrainian, Japanese, Hungarian, and Roma-
nian) for comparison using the keywords “infected wound”
according to the same principle (Table 2).

Table 2. Distribution of articles in the PubMed

database by the keywords “infected wound” and the
language parameter from 2013 to 2023

Language Publication number
English 36542
Polish 21
Ukrainian 8
Japanese 84
Hungarian
Romanian
Slovak

In this way, we managed to illustrate and show the gro-
wing importance of studying chronic pain problems and the
features of occurrence, course, and treatment of infected
wounds over the last 10 years based on the data obtained from
the PubMed electronic database. The results of the search
show that in Ukraine, the issues of studying chronic pain and
infectious wounds are considered in the PubMed database
compared to neighboring countries, although they are still
insufficiently studied in comparison with more developed
countries. This is the impetus for further research in this area.

Biofilm as a factor in the development
of a chronic wound

The human body interacts with a complex community of
bacteria, fungi, and viruses. Several microorganisms create
the microbiome of the skin, which ensures its barrier func-
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Figure 4. The dynamics of publications in the PubMed database by the keywords “infected wound” for 2013-2023

110

MeAVLMHA HEBIAKAOAHUX CTOHIB, ISSN 2224-0586 (print), ISSN 2307-1230 (online)

Tom 20, N¢ 5, 2024



Haykosum orasa / Scientific Review

tion. Skin microbiota is quite diverse and plays an important
role in the formation of the immune response in wounds. The
surface of the skin under normal physiological conditions is
an acidic, high-salt, dry, and aerobic environment, but in the
follicular-sebaceous structures, the environment is relatively
anaerobic [14].

The processes occurring with the participation of micro-
organisms are not always predictable, and both positive and
negative effects on wound healing can be observed. Mecha-
nisms of wound healing include keratinocyte proliferation,
epithelial differentiation, growth of epidermal blood vessels,
and cell signaling. All these processes differ depending on the
type of bacteria, their number, and the type of interaction
between the microorganism and the host.

Active monitoring of the wound colonization phase helps
prevent local wound infection. The results of various stu-
dies show that the healing process is impaired if the wound
contains more than 10* CFU/g. Also, this leads to increased
resistance to immunological, antimicrobial, and chemical
factors [15].

The successive phases of healing process are hemostasis,
inflammation, proliferation, and remodeling. These phases
target the elimination of invading microorganisms and clea-
ning wound surface from damaged cells. Additional damage
to host tissues occurs due to microbicidal molecules synthe-
sized by neutrophils. Prolonged inflammation provokes the
synthesis of pro-inflammatory mediators whose high levels
can disrupt the repair process [16].

Neutrophils and basophils are the first responders to in-
jury. In addition, macrophages, mast cells, Langerhans cells,
T and B cells are involved in the process. Macrophages are
the main effector cells in the tissue repair. The maximum
peak of their infiltration occurs after about 7 days. It is known

that macrophages are classically divided into two groups:
pro-inflammatory, or M (CD86+), macrophages that re-
lease cytokines including I1L-12, IL-1pB, IL-6, TNFa, and
induced nitric oxide synthase, and are involved in patho-
gen elimination, inflammatory cytokines release. Additio-
nally, a phenotypic switch of the M1 macrophages to the M2
“anti-inflammatory” phenotype triggers proliferation stage.
Neutrophils amplify inflammation by releasing cytokines and
chemokines such as TNFa, IL-1pB, IL-6, CXCL8, CXCL2,
and MCP-1, which in turn attract more neutrophils, as well
as macrophages and T cells. A closed circle of such processes
can contribute to a long-term inflammatory process and
prevent the transformation of M1 type macrophages into
M2 [17] (Fig. 5).

For example, one of the most common commensals,
Staphylococcus epidermidis, can reduce the severity of the
inflammatory process. This is possible due to the ability to
increase the regulation of Toll-like receptors and the modu-
lation of TNFa, which, through CD8+ T cells of the skin,
accelerates the progression of keratinocyte activity.

It is worth mentioning that commensalism is a type of
symbiotic interaction between two living organisms, when
one of them, the commensal, receives food elements or other
benefits from the other without harming it, but also without
providing any advantages.

Another normal commensal among the skin microbiota
is Staphylococcus aureus, which affects the process of re-
ducing skin inflammation by lowering local production of
1L-17 and neutrophil chemotactic factors. However, it can
produce superantigens, which are harmful in high systemic
concentrations but beneficial in small amounts. Therefore,
S.aureus can negatively affect wound healing in conditions of
a high microbial load because keratinocytes produce a large
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number of pro-inflammatory cytokines such as chemokine
ligands, IL-1B and IL-6, CXCLI1, and TNFa. Pathogenic
microorganisms also directly affect the wound-healing pro-
cess. For example, group A Streptococcus can contribute to
re-epithelialization and the colonization of epithelial tissue
by the opportunistic Pseudomonas spp. with different clinical
manifestations depending on the microbial loads. A small
amount of these microorganisms contributes to the accelera-
tion of epithelization, however, under the condition of a high
microbial load of Pseudomonas spp., stimulates the TAK1/
MKK/p38 signaling pathway, which induces cell apoptosis
and inhibits tissue regeneration [18].

There are different states in which microorganisms can
exist on the surface of damaged wound tissues, namely in the
planktonic and biofilm states. Each of these forms affects the
healing process, plays a certain role in delaying it, and causes
infectious complications of both acute and chronic wounds.
However, based on the analysis of open sources of informa-
tion, the virulent state of the biofilm is the main cause that
the normal course of wound healing is disturbed, and its
duration is prolonged (Kim et al., 2018). According to the
literature data, the biofilm presence in chronic wounds is de-
tected in more than 80 % of patients. Biofilms are structured,
organized groups of bacteria, limited by a common protective
polymer membrane, and able to attach to any surface. Such
bacteria are characterized by higher resistance to antibiotic
therapy and immune response [19—21].

Although microorganisms can be found in every open
wound, their presence does not necessarily manifests in a
wound infection. The latter is provoked by the immuno-
logical response of the host and is characterized by local
inflammation, swelling, erythema, or pain. The wound mi-
crobiome consists of bacterial pathogens as well as fungi that
either interact with the bacteria and can promote resistance
to antibacterial therapy or are even primary pathogens them-
selves. The bacterial strains mostly found in infected wounds
are Staphylococcus aureus and Pseudomonas aeruginosa, and
the most common fungal genus is Candida spp. The course
of infection in the wound can be different and varies from
colonization of the wound without impaired healing to sys-
temic infection with sepsis and organ dysfunction [22, 23].
According to the data of the study, which consisted in con-
ducting a molecular analysis of samples from wound surfaces,
gram-positive bacteria were found in the upper layers of the
biofilm bacteria, and in deep ones — gram-negative and mi-
crobial associations. Anaerobic microorganisms such as Pre-
votella spp., Porphyromonas spp. were also detected in sam-
ples from chronic wounds. In general, Staphylococcus spp.
is detected in 65 and 60 % of chronic and acute wounds,
respectively; Enterococcus spp. — 62 and 80 %; Pseudomo-
nas spp. — 35 and 20 %; Proteus spp., Enterobacter spp. and
Citrobacter spp. — 24 and 20 %; Streptococcus spp. — 22 and
0 %; Escherichia spp. — 14 and 0 %; Morganella spp. — 8
and 0 %; Klebsiella spp., Acinetobacter spp. — 5 and 0 %;
Serratia and Xanthomonas — 3 and 0 %, respectively. The
results of conducted experiments showed that biofilms sig-
nificantly prevail in chronic wounds and are rarely found in
acute wounds [24].

The US Centers for Disease Control and Prevention es-
timates that 65 % of human infectious diseases are caused by

bacteria with a biofilm phenotype, and the National Insti-
tutes of Health estimate is closer to 80 %. It remains unclear
whether all bacteria can form biofilms. However, environ-
mental factors are known to induce genetic changes and
biofilm growth [25].

Signs of biofilms are established in vivo based on the cri-
teria outlined by Parsek and Singh: a cluster of bacteria that
are embedded in the matrix of an extra polymeric substance;
the ability of adhesion to the surface or to each other; per-
sistent and localized infection; resistance to antibacterial
therapy [26].

The human body perceives the biofilm as a foreign body
on the wound surface, which stimulates the immune re-
sponse. Neutrophils, which begin to actively move to da-
maged tissues, are not able to phagocyte associated bacterial
cells but continue to release enzymes and oxygen metabo-
lites. These substances damage the surrounding tissues, while
conditionally pathogenic bacteria function in the form of a
biofilm [27].

Infected chronic wounds are observed in many patients.
Biofilm bacteria are about 1,000 times more resistant to con-
ventional antimicrobials than planktonic cells. Antimicrobial
resistance refers to the ability of bacteria to resist the effects
of antibiotics. This interferes with proper healing and, as
a result, prolongs the wound healing and hospital stay. A
violation of the physiological wound healing significantly
affects the functional capacity and, as a result, the quality
of life [28].

Multidrug-resistant bacterial isolates are defined as those
resistant to 3 or more classes: penicillins/cephalosporins,
carbapenems, fluoroquinolones, and aminoglycosides.
Commonly isolated pathogens include methicillin-resistant
Staphylococcus aureus, vancomycin-resistant enterococci,
Acinetobacter baumannii, Enterobacteriaceae, Pseudomonas
aeruginosa, which produce extended-spectrum beta-lacta-
mases or carbapenemases and are resistant to carbapenems
[29].

The true frequency of anaerobic microorganisms in surgi-
cal wounds remains to be fully understood, which is associa-
ted with different methods of bacterial cultivation, and diffe-
rent types of samples taken for analysis. However, anaerobes
are predominantly found in wounds that are deeper, more
chronic, and associated with ischemia, gangrene, or foul
odor. In February 2017, to focus research and development
on finding new antibiotics, the World Health Organization
published the list of pathogens for which new antimicrobi-
als are urgently needed. ESKAPE pathogens (Enferococcus
Sfaecium, Staphylococcus aureus, Klebsiella pneumoniae, Aci-
netobacter baumannii, Pseudomonas aeruginosa, and Entero-
bacter species) received priority status in this broad list. After
analyzing the available literature, it turned out that these
bacteria are quite common in biofilms of chronic wounds
and are highly virulent and resistant to antibiotics. While
much attention has been paid to the study of various bacte-
rial pathogens in the chronic form of the wound, the role of
fungi (especially Candida species) in wound biofilms is also
gaining importance [30, 31].

Because the clinical signs and symptoms of chronic
wound infection can be subtle, there are difficulties in di-
agnosing it. For example, when conducting microbiological
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research, a dubious assessment of the microbial load is pos-
sible. Today, new technologies are known, which are used as
additional means of determining the microbial load in the
wound and the status of infection. Fluorescence imaging
is a modern method that allows visual determination of the
location of wound tissue with an increased bacterial load
(> 10*CFU/g), as well as detection of biofilm in vitro [32].

There is research evidence that the presence of anaerobic
bacteria (eg, Peptoniphilus) at the initial stage of infection
has been associated with poorer healing outcomes. Certain
features of the patient’s genetics contribute to the coloniza-
tion of some species, that is, they can affect the composition
of the microbiome, its stability, and resistance. For example,
in wounds in which S.epidermidis was detected, P.aeruginosa
was more likely to be cultured. The wound microbiome con-
taining Pseudomonas aeruginosa in which the use of topical
antibiotic combination therapy is assumed reflects that it has
less bacterial diversity, and such wounds have a longer healing
time. Also, the results of a recent study on the features of the
healing process under local therapy with combinations of an-
tibiotics show that Pseudomonas aeruginosa dominates in the
composition of the microbiome of wounds, which heal longer
compared to those in staphylococcal infections. Comparing
different models of wound healing duration helps understand
the importance of the influence of specific microorganisms
on likely patient outcomes. Wounds infected with the gram-
negative pathogen Pseudomonas aeruginosa are characterized
by poor outcomes. P.aeruginosa readily formed biofilms on
the biological wound dressing within 48 hours of incubation
in vitro at 30 °C [33].

According to the recommendations of the World Union
of Wound Healing Societies, it is considered that “all un-
healed chronic wounds” potentially contain biofilms, and the
main principle of treating such wounds is targeted destruc-
tion of biofilms and prevention of their regeneration. The
results of a longitudinal prospective study on the composition
of the microflora of diabetic foot ulcers demonstrate that the
microbial “genetic signature” of the biofilm directly affects
clinical outcomes [30, 32].

Therefore, it is quite important to monitor wound con-
dition and assess all phases of healing promptly. Proper care
of the wound surface includes early application of local
antiseptics, vacuum systems, and the use of dressings that
help prevent the prolongation of the healing inflammatory
phase, the formation of strong interbacterial connections
in the biofilm, and, as a result, the formation of secondary
pain [16, 34].

Chronic pain reflects not only changes in the physical
components of the health but also affects the emotional-vo-
litional, cognitive-behavioral spheres of the personality, and
social relationships, which leads to a violation of adaptation
mechanisms in everyday life. These factors contribute to dis-
ability, anxiety, depression, sleep disturbances, poor quality
of life, and increased healthcare costs [11, 35].

Pain is a stress factor and leads to sleep problem, their
influence on each other is considered bidirectional. Although
the causes and effects of chronic pain are well known, the
flip side is that factors such as emotional support and the
absence of psychological health impairment can promote
healing and reduce the likelihood of chronic pain. Quality of

life indicators and neuroplastic changes can also be reversible
with adequate pain control, so treatment is usually complex
and combines pharmacotherapy, psychotherapy, integrative
treatment, and invasive procedures [19].

Discussion and conclusions

The problem of chronic pain is significant and is ac-
tively studied all over the world. Our literature search carried
out over the last 10 years reflects the growing dynamics of
publications, and thus the increasing interest in studying
the causes, mechanisms of pain, and means of its control.
The World Health Organization defines health as a state of
complete physical, mental, and social well-being, and not
only as the absence of diseases and physical defects. Indeed,
chronic pain is a significant factor affecting every component
of health and ultimately reducing quality of life. The com-
bination of various mechanisms of chronic pain formation
causes the greatest difficulties in finding effective means of
achieving the main therapeutic goal — the ability to control
chronic pain. Among all the factors that lead to the forma-
tion of secondary postoperative and post-traumatic chronic
pain, the microbiota of the wound plays an important role.
The processes that occur as a result of the presence and vital
activity of microorganisms can have both a beneficial effect
and be burdensome for the prognosis. Therefore, microor-
ganisms belonging to the group of commensals contribute
to the epithelization and help ensure the normal process of
physiological healing of damaged tissues. At the same time,
there are several microorganisms, mainly opportunistic,
which, in comparison with others, can harm the wound hea-
ling process, primarily extending the duration of the wound
closure. An additional prognostically unfavorable factor is
the resistance of bacteria to antibacterial agents, which cre-
ates difficulties in providing effective treatment. Such factors,
which are the cause of disruption of the normal healing of
damaged tissues, destabilize metabolic processes at the cel-
lular and tissue levels and affect the state of the dermatome
as a whole. This is considered one of the possible factors in
the formation of chronic pain.
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KcerunHa K.B., KcerumH O.O., Hasapyyk O.A., Amutpies A.B.

BiHHLIbKIW HOLIOHOABH MEANYHI YHIBepCcUTET iMeHi M1, [nporosa, M. BiHHMLSI, YkpaiHQ

PoAb MiKpO6GHOT KOHTAMIHALLT POHU B PO3BUTKY XPOHIYHOro 6GOAIO B NALLIEHTIB i3 TPABMOIO

Pe3tome. 3 nmoyatkom GoitoBux it B YKpaiHi KiIbKICTh IocTpaxk-
JAJIUX 3pocia i MpopoBXKye 30iiblyBaTrcs. besyMoBHO, OHUM
i3 TOJIOBHMX 3aBJaHb, SIKE CTOITh Mepe] MEAMYHUMU MpaLliBHU-
KaMM, € 3aMo0iraHHsI yCKJIaAHEHHSIM i JOCTaTHE BiIHOBICHHS
npaue3aaTHOCTi. bijib € OTHUM i3 3aXMCHUX MEXaHi3MiB OpraHi3-
My JIIOIVUHU; HOTO TPUBAJIE BiTUYTTS € ONHI€I0 3 HAWBAKIMBIIINX
MPUYMH 3HUKEHHSI SIKOCTI XKUTTS Ta OOMEXEeHHS Mpale31aTHOCTI.
TocTpuii 6ifib MO3UIIOHYETHCS SIK OCHOBHUI CUTHAJI OpTraHi3My
Mpo AOMOMOTY, 3a3BUYaii CUMIITOM XBOPOOU, TOMi SIK XpPOHi4-
HUIt O611b MOXe OyTH CaMOCTITHOIO HO30JIOTIYHOIO OAMHUIIEIO
i 3Me0ITBIIIOT0 BUHUKAE TTiCIs TepionpuurHu. OlLiiHeHo Bipo-
TiIHICTh BIUIMBY BUIOBOTO CKJIaAy MiKpoOiOoTH paHU Ha ¢hopmy-
BaHHS MEPEAYMOB ISl PO3BUTKY XpOHiuHOro 6o:to. [IpoBeneHo
OLIIHKY Cy4acHOI JIiTepaTypu 111010 3B’S3KiB paHOBOI MiKpo0OioTn
1 MexaHi3MiB PO3BUTKY XpOHiYHOTo 00Jif0. MM 3aificHIOBaIN
MOIIYK MaTepiajiB B eJeKTpOHHUX Oa3ax nanux PubMed, Google
Scholar i Cochrane. BropuHHuit XpoHiYHUI OiJIb € OTHUM i3

HACJIIKIB TPaBMHU, 110 MOXE BUHUKHYTH Ta 3HAYHO TMOTIpLIATH
MPOTrHO3 NMalieHTa i 3HU3UTH sIKicTb XUTTS. [IpodinakTrka ¢op-
MYBaHHSI BTOPUHHOTO XPOHIYHOTO 00110 MOKJIMBA, SIKIIIO BiIOMi
Bci mepeaymoBu. KpiMm Toro, JIOAChKUI OpraHi3M B3aeMoi€ 3i
CKJIaJHOIO CHIJIBHOTOIX OakTepiii, rpuoOKiB i BipyciB. Pi3Hi Mi-
KPOOpraHi3MH CTBOPIOIOTh MiKpO0OioM LIKipu, sIKUit 3a0e3rneuye
il 6ap’epHy (DYHKIIiIO Ta Bifirpa€e BaxKJIUBY pOJib B iIMyHHIil Bim-
noBiai B pani. Lli mpoiiecu He 3aBXau nepeadavyBaHi, i MOXHa
CIIOCTEpIraTu sIK MO3UTUBHUMI, TaK i HEraTUBHUIA BIUIMB Ha 3a-
TOEHHS paH. TpUBalicCTh OCTAHHBOTO OE3TOCEPETHBO 3aJIEKUTH
BiZ BUOy MiKpOOpraHi3MiB Ta iXHbOI YYTJMBOCTI 0 JiKyBaHHS
aHTUOioTMKaMU. [loBruit mpoiiec 3aroeHHsI paHOBOI MOBEPXHi
MOXe MPU3BECTH JI0 TOPYLIEHHS BCiX (piziosoriyHux npoiecis y
11i#1 YaCTUHI Tija, 10 MOXe OYTH TOCUTH BasKTMBUM (haKTOPOM Y
BUHUKHEHHI XpOHIYHOTO 0O0JIIO.

KirouoBi ciioBa: xponiunuii 6inb; iHdikoBaHa paHa; 6iOMIiBKY;
3arO€HHS; MicasionepaliiHui 6ib; MiKpoOioTa MIKipy
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3auapuHH P.A.", XomeHko O.10."2, CraaHik €.A.", CmipHosa K.C.", lNrawexkac tO.?
TAY «HaUIOHQABHME HQYKOBUY LIEHTP Xipyprii Ta ToaHCrAaHToAor iMeHi O.O. LLianimosa» HAMH Yikpainu,
M. Kuis, YkpaiHa
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SPusbkii yHiBepcuteT imeHi CTpaamHsl, M. Pura, AQrsist

MeToANKW BUSHAYEHHS NPOTPOMOIHOBOrO YaCy
3a Keikom Ta OBpeHOM: MOXXAUBOCTI TO OOMEXXEeHHS
(OrAg A AiTepatypm)

Pestome. Axmyaavnicmo. 00’ ckmuena ouinka (YHKUIOHYEAHHS CUCIEMU 2eMOCMA3Y € HeGI0 EMHUM CKAQOHUKOM
8UOOPY MAKMUKU NIKYB8AHHS NAYiEHMIE 3 einoKoayaayiiHumu cmanamu. Memoouka euzHaueHHss NPOMpoOMOIiHO-
6020 yacy 3a O8peHoOM He 3HAUWAG 3HAYHO20 NOWUPEHHS 8 NIKY8aNbHUX 3aKkaadax Ykpainu. Mema. Onuc memoouk
BU3HAYUEHHS NpompomOiHoeo20 uacy 3a Keikom ma Oepenom, ananriz nepesas ma 00MelceHb KOJNCHOI 3 HUX NpU
AIKYBAHHI NAUIEHMIE 3 NEHIHK080H HeOOCMAMHICMI0 a0 MUX, Wo npuiMaroms amuxoayssumu. Mamepiaau ma
Mmemoou. Pozwupenuii nouwtyk aimepamypu 3a 00nomozoio noutykogoi cucmemu PubMed®, wo nos’szamna 3 6a3o010
MEDLINE (aneniiicokor), ma é Google Scholar ykpaincekoro. Pesyasmamu. B 02130 aimepamypu 0yau 8KkaroueHi
34 Oxcepena, ujo gionogidanu kpumepiam noulyky. Bucnosku. IlopieHsants midxc co60i0 ceKyHOHUX i 8i0cOMK08UX
3HaYeHb npompomobinoeoeo uacy 3a Keikom ma Ogpenom He € KOPeKMHUM, OCKIAbKU BUKOPUCMOBYIOMbCS PI3HI
Memoduku pozeedenvb. Memooduka euznauenHs npompomoinoeoeo uacy 3a Keikom € 6invui nouupeHoio y 36’13Ky
3 HUYICHOI0 8apmicmro. Busnauenns npompombinoeoeo uacy 3a OspeHom mae nepeeazy y nayicHmie 3 eenamooi-
AiapHOI0 NAMOA0RIE, MUX, W0 NPUUMAOMb AHMUKOARYASIHMU, Ma 045 ONMUMI3AUil 0iaeHOCMUKU XPOHIYHOI
neuinkoeoi nedocmamuocmi 3a wkanoro MELD npu eupiuienHi numanbs mpancniaumauii newinku.

KnrouoBi cioBa: npompombinosuii uac 3a Keixom,; npompombinosuii uac 3a OspeHom; nopyuents Koazyiauyii;

ne4iHKoea Heaocmamm'cmb; anmuxkoazcyasiimu, 02150

AKTYQAbHICTb

O0’eKTUBHA OlliHKa (DYHKIIOHYBaHHSI CUCTEMU TeMO-
CTa3y € HeBil’€eMHUM CKJIaJHUKOM BHOOPY TAKTUKU JIIKyBaH-
Hs MALI€HTIB 3 Tirmokoaryaguiiaumu cranamMu. OOpaHHS
J1abopaToOpHOi METOAUKMU BU3HAUYECHHST 0a30BUX MOKAa3HU-
KiB KoaryJjiorpamu, a came nporpombiHosoro yvacy (IT4),
110 3a0e3MeYnTh MAaKCUMaJIbHO 00’€KTUBHY OLIIHKY CTaHy
CUCTEeMM TeMOCTa3y i BU3HAUYeHHS ii IIOTEeHIIiaIy 10 CaMO-
KOpeKllii Ta/ab0 npuIIiIbHOI Tepartii 1is ii BpiBHOBaXKEHHS],
noTpedye po3yMiHHSI IepeBar Ta HeIO0iKiB Pi3HUX METOINK
iioro BUMiploBaHH. 3a3HadyeHa IMpobJieMaTrKa, 0COOINBO
B KOHTEKCTi BUKOPUCTAHHS Pi3HUX METOAMK BU3HAYESHHS
ITY — 3a KBikoM Ta OBpeHOM, MpuUBepTaja yBary 6araTbox
HayKOBIIiB i MPaKTUKYIOUMX JikapiB. be3nepeuHo, 3aciy-
TOBYIOTh Ha yBary He JIMIlle pOOOTH aBTOPIB 3a3HAYEHUX

METOIUK, ajie i iX MOCHiZOBHUKIB. Tak, pi3Hi acIeKTH Ka-
J1IOpyBaHHSI MiXKHapOJHOIO0 HOPMaJli30BaHOI'O BilIHOLLIEHHS
(MHB) ITY 3a OBpenom nocaimxyBanu A. Xiutapn, H. Er-
6epr, I. Hopain, JI. Crirenpan, I. ®arep6epr, T.J1. Jlingais,
O.P. Oneraapn, b. Ennynn, 4. CBeHnccon, 3.M. Cenzcer,
M. PoHn0i [1, 2]. CranmapTtu3saliii TecTy Ha IpOTPOMOIH 3a
KBikoM nipucsitiiin cBoio podoty I1.M. Arrenep, . To-
Bapn, C.I1. JIiociga, B. Knapk, O. Acradd [3]. Kputnuna
OlliHKa MPOTPOMOIHOBOIO Yacy JJISI MOHITOPUHTY Teparii
MepopaibHUMU aHTUKOATYJISIHTAMU CTajia MPpeAMETOM J10-
crimkenns K.M. [Ixxekcona, M.I1. Ecnoyda, T.JI. Jlingans
[4—6]. OcHoBY MOpiBHSAIBLHOTO aHami3y MeTonuk KBika Ta
OBpeHa craHoBiATh aociaimkeHHs: 0. Xoperi, M. Mar-
HYCCOH Ta 0araTbox iHIIMX aBTOpiB. BomHouyac 3a3HayeHa
npobJyieMaTuka 3aJUIIUIaCh M03a YBArol BITYM3HSIHUX
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JIOCJTITHUKIB Ta KJIiHIIIMCTIB, BHACIIZOK YOTO METOIMKA
BusHaueHHs1 [TY 3a OBpeHOM He 3Haiilll1a 3HaYHOTO MOo-
IIMPEHHS B JIIKyBaJbHUX 3aKjIanax YKpaiHu.

Mera. Lleii orisin jgiTepatypy Ma€e Ha METi OIUC METO-
nuk BuzHayeHHs 1Y 3a KBikom Ta OBpeHOM, aHaJi3 repe-
Bar Ta 0OMeXeHb KOXKHOI 3 HUX, IO JACTh MPaKTUIHUM
JIiKapsiM iHCTPYMEHT JUISI ONITUMAaJIbHOI KOPEeKIIil MopyIlIeHb
reMOCTa3y y MAaIi€HTIB 3 IIe4iHKOBOIO HEAOCTATHICTIO ab0
THUX MAli€HTIB, 10 IPUIMAIOTh AaHTUKOATYJISTHTH.

Marepiaam Ta meToamn

ABTOpPH MPOBEIM PO3LIMPEHUN TOIIYK JiTepaTypu 3a
JIOITIOMOTO10 To1IyKOoBOI cuctemu PubMed®, 110 nos’si3aHa
3 6azoro MEDLINE, HaykoBUMU XypHaJlaMy Ta OHJIaiiH-
KHUramu. 3a gonomororw PubMed® nmpoBoauiv moliyK aH-
TJIOMOBHUX IyOJTiKalliil 32 MOIIYKOBUMU CJIOBaMU (aHIJTiiA-
CBKOI0) «IIpOTPOMOiHOBMI1 Yacy», «KBik», «OBpeH», «MHB»,
«@HTUKOATYJISIHTU», «TiMIOKOATyJIsilisi», «TpaHCIUIaHTallist
MeYiHKW». 3a TUMHU X TOIIIYKOBUMMU CJIOBAMU ITPOBEJIH MO-
myK B Google Scholar ykpaiHCcbhKo10.

PesyAbTaTH

binbiiie Hixx 27 TUCSIY aHIIIOMOBHUX MyOJTiKalliii Ipu-
CBSTYEHI BU3HAYEHHIO IIPOTPOMOIHOBOIO Yacy, IIpOTe TUTbKU
34 3 HUX BiJIOBiJAIM iHIIUM KPUTEpisiM Toiyky. B ykpa-
iHOMOBHi1 6a3i Bu3HaueHHs [14 3a OBpeHOM omnucaHo y 8
myOiKalisx, 10 CTOCYBaJIUCh BEeTepUHAPHOI MEIUILIMHU,
i )KOJHOI CTaTTi B MEAUYHUX Yaconucax. Takum YuHoOM, B
OIJISIA, JIiTepaTypu Oy BKIIOYeHi 34 mkepena, 10 Bidllo-
BiTaJIM KPUTEPisIM MOLIYKY.

Metoauka KBika

3a BifICYyTHOCTI J1abOpaTOPHUX TEXHIiK MOPYIICHHS B
CHCTEMi TeMOCTa3y JIiKapi BUSBIISUIN KJIiHIYHO, OLIIHIOIOUN
Yac KpoOBOTeUi, MOsSBY CHOHTAHHUX CUHIIIB Ha TiJli, TECTU
cxisiHku JIi — VYalita (Bi3yasibHa OLIiHKa 3rycTKa KPOBi B
ckistHui) [7], Pymnenst — Jline (tect mkryra) [8], 1o na-
BaJIO MOXJIMBICTb KOHCTaTYBaTU MOPYILIEHHS 3TOPTaHHS.
OpHak yepe3 BiICYTHICTb PO3YMiHHSI MEXaHi3My MaToJIOTil
YHEMOXJIMBITIOBABCS MPULIIJIbHUM BIUIUB HA JIAHKU MaTore-
He3y po31amiB KoaryJIsiii.

BaxJmBuM etanom Ha HUISIXy po3poOKH 1abopaToOpHOT
METOIMKU BU3HAYEHHS 0a30BMX MOKA3HUKIB KOAryjaorpaMmu
craB 1935 pik, Konu Apmanaom KBikowm Oysa mpe3eHTOBaHa
OopuTriHajbHa po3poOKa — J1abopaTOPHUIL TECT HAa TPOTPOM-
GiHOBwMIt yac [9].

Apmang Jxeiimc KBik (Armand James Quick, 1894—
1978 pp.) — amepuKaHChKUI TeMATOJIOT Ta EKCIIEePT 3 CUC-
TEeMM KOaryJsiii KpoBi, 110 TOCJIIKyBaB CITaAKOBi TiIto-
KOaryJsiiliiiHi ctaHu (B OCHOBHOMY TeMo(iJiii) Ta BILUIMB
AHTUKOATYJISTHTHUX PEYOBHH Ha CHCTEMY 3TOpTaHHs. Moro
npoba 3 rinypoBoto Kucyuototo (1933 p.) crana nepuioio
KiJIbKiCHOIO TIEpeBipKO0 (DYHKITIOHAIIBHOTO CTaHY TIEYiHKMU.
V cBoiX HayKOBUX poOOTax BiH OOIPYHTYBaB HEOOXiAHICTh
3aMPOBAKEHHS IEBHOI CTAHIAPTU30BaHOI OLIIHKYA CUCTEMU
koaryssuii. Ha 1935 pik Hayui Oyno BimoMo 6arato po3s-
pPi3HEHOI Ta HeCTPYKTYPOBaHOI iH(opMallii IIpo reMoparii
Ta TpoM6o3u. bynu onucani TeaeaHriekTasii, reModiii,
TpOMOOLIMTONEHIYHA MMypIypa, IpoTe He Oyau 3’scoBaHi
MEXaHi3MU 1IMX CTaHiB. AHTUKOATYJISTHT LIMTPAT HATPilO BXKe

LIMPOKO BUKOPUCTOBYBAJIU B MPAKTHULII TIEpEIMBAHHS KPOBI,
i OyJ10 BimOMO, 1110 LIMTPAT Ta OKcaJaT 3amodiraloTh 3rop-
TaHHIO KPOBi, BUAAJISIOUN iOHM KaJIbLIil0, SIKi € BaXKJIMBUMU
IUTs1 yTBOpeHHsT TpoMOiHy. Toxk A. KBiK BUpillIMB po3poouT
Croci0 aHamizy MpOTPOMOIHY LLJISIXOM BUMIipIOBaHHS Yacy
3rOpTaHHS TJIa3MU, YTPUMYIOUM He3MiHHUMU ABa iHII
BiZIOMi YMHHUKU — KaJlblliit i TpomOoIuiacTuH. TpomM0Oo-
IUTACTUH — IIe CyMill TKaHuHHOoro ¢axropa (111 ¢pakTop
KoaryJsiii) Ta pocdomininis, 1o aie Ha Xa daxkrop i, mpu-
CKOPIOIOYY M10TO aKTUBHICTh, KaTali3y€e NMepeTBOPEHHSI IIPO-
TpoMOiHy Ha TpoM0OiH. Kablliit € HeOOXiTHUM, OCKITLKI
3B’s13yBaHHsI ioro ioHiB akTuBye VII dakTop Koarymsiii.
HeoOxinni pearentn A. KBik oTprMyBaB 3i 3HEBOTHEHUX
alleTOHOM Mi3KiB KpoJis. Kosn HopMalibHY JTIOACHKY IL1a3-
My, BUJJIEHY 3 KPOBi METOIOM LIEHTPU(]YTyBaHHSI, HACUYY-
BaJId KaJIbI[iEM Ta TKAHUHHUM (haKTOpOM (TpOoMOOILIaCTH -
HOM) MO3KY KPOJIsI, IPOTSIToM 22—25 CEKyH]I YTBOPIOBABCS
(hiOprHOBHMIL 3TyCTOK. YIOCKOHAJICHHSI METOAUKHU TIPUBEJIO
JI0 CKOPOUYEHHS 1IbOTO Yacy 1o 12 ceKyHn (cydyacHa HopmMa:
10—14c¢) [10, c. 934; 11].

BinnoBinHo 10 HayKoBOro 06iry 0y;i0 BBelIeHE ITOHSIT-
TSI IPOTPOMOIHOBOTO YaCy, Ii SIKMM PO3yMiINd Mipy 4dacy,
HeOoOXiTHOTO IS yTBOPEeHHS (DiOpMHOBOTO 3rycTKa B 3pa3-
Ky TIJIa3MU KPOBI Mic/Isl J0AaBaHHSI TKAHMHHOTO (haKTopa
(TpomborIacTuHy) i Kanbllito. Lle BinkpuTTs MOXXHa BBaxKa-
TH BiINIPaBHOIO «J1a00PAaTOPHOI0» TOYKOIO IS TTOJAIbIINX
nociimkeHb. BoqHouac Oyib-sKa ynciioBa Mipa B MeIMLIMHI
BUMAarae KpuTepiiB OLIHKH, 10 Jal0Th 3MOTY BiIpi3HUTH
HopMmy Bim matosorii. I xoua ITY migmaeTbes Takiii OLiHIIi,
IIJISI HAOYHOCTI pe3yJIbTaTy Ta 3pyYHOCTi KJIiHIIUCTIB OyJI0
BBEIEHO IOHSTTS ITpoTpoMOiHOoBoro iHaekcy (I11) — BimHO-
LIEHHSI HOPMAJIBHOTO MPOTPOMOIHOBOTO Yacy /10 MPOTPOM-
0iHOBOrO yacy malli€eHTa, BUpaXeHe y BilcoTKax (HopmMma:
80—110 %), 1110 BUPaxXOBYETHCS 3a TAKOIO (POPMYJIOIO:

111 = (nopmanvuui [19/119 nayienma) = 100 %,

ne 11 — npoTpoM0OiHOBUIL iHOEKC; Hopmanvhuil I19 — mpo-
TpOMOiIHOBMII Yac y CTaHOapTHil ra3mi (Hopma), 19 na-
yienma — MPOTPOMOIHOBMIA Yac y ruia3mi naiieHra [12,
c. 250].

®dopmyna, obepHeHa NaHiil, XapaKTepu3ye 11e OJUH
TepMiH — mpoTpombOiHoBe BimHoueHH: (I1B) [13, c. 444]:

1IB = (114 nauienma/nopmanvuuii 114).

[IpoTe et moKa3HUK He 3HAKILIOB IIMPOKOI MOMYJIsIP-
HOCTI y KJIiHIIIMCTIB Yepe3 HasIBHICTb YIOCKOHAJIeHOI (hop-
MYJIU — MiXKHapOJHOTO HOPMaJli30BaHOTO BiTHOIIICHHS
(MHB).

Ha xxanb, aBrop ¢popmynu I11 ta nata ii BuHaitneHHS 3a-
JIMIIIAIOTHCSI HEBiTIOMUMMU, OHAK B MEAUYHIl JTiTepaTypi mo-
HSITTS «IIPOTPOMOIHOBUIA iHAEKC» TIOYMHAE 3yCTpidaTUC 3
1948 poky [14]. Binrenep nikapi 6e3mnocepeaHbo Ois JixkKa
XBOPOTO MaJIi 3MOTY OLIIHUTH, Ha IKUI BiICOTOK TTOPiBHSI-
HO 3 HOPMOIO MPALIOE 30BHIIIHIN IIUTSIX CUCTEMM KOaryJIsIilil
nauieHTa. Aje Taki iHIeKcu HeMOoXKHa OyJIo TTOpiBHIOBATU
MiX pi3HUMMU JIabopaTopisiMU, OCKIIbKU (popMyJia He Bpa-
XOBY€ UYTJIMBICTb Pi3HUX PeareHTiB TpPOMOOILIACTUHY, 110
pPOOUTH 1eil TTOKa3HUK HecTaHaapTu3oBaHuM. Came Tomy
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3’IBJISIETHCS MOonM(iKoBaHa Bepcis 1IbOro mapaMeTpa —
npotpomM6iH 3a Ksikowm (ITT). I1T — 1ie yncioBe BUpaxeH-
HsI aKTUBHOCTI (paKTOpPiB MPOTPOMOIiHOBOTO KOMILIEKCY
nalieHTa y BiZicoTKax Bil HOpMHU (ITpOTPOMOIHOBOTO Yacy
KajiopyBaabHOI 11a3mu). Lleit moka3HUK po3paxoBYETHCS 3
BUKOPUCTAHHSIM KaJliOpyBaibHOTO rpadika, 1j1s ooy10BU
SIKOTO BUKOHYIOTHCSI PO3BeIeHHS (Pi3i00riYyHMM pO3UMHOM
HOpMaJibHOI atecToBaHoOI 1a3mu 3i 100% akTusHicTIO. ¥
pe3yJabTaTi MU OTPUMYEMO JeKibka po3BeaeHb: 100, 75,
50, 25 ta 12,5%. Tlicasg uporo g0 KOXHOTO 3 PO3BEIEHD
JIOTAETHCS CTaja 103a TPOMOOIIJIACTUHY i BUMiPIOEThCS Yac
3rOpTaHHsA Y KOKHOMY 3pa3ky. TakKuM UMHOM MOJAETIOETHCS
LITYYHE TIPOTPECUBHE 3HMKEHHS (PaKTOPiB 3rOPTaHHS Y
3pa3Kax i Ha OCHOBiI OTPMMAaHUX JaHUX OyIy€eThbes rpadiuHa
KpUBa, 110 JIEMOHCTPYE 3aJIe3KHICTh MiXK 4acOM 3ropTaH-
H$I Ta KUTBKIiCTIO (DaKTOPiB 3ropTaHHs. 3 OIISIAY Ha Te, 110
TPOMOOTIJIACTUH KOXKHOI cepil Ma€ pi3Hy KOHIIEHTpAIIilo
docdouinmiais, pisHUIA CTYIiHB aKTUBHOCTI, MOOy10Ba Ta-
Koro rpacdika s TpoMOOILIaCTUHY 3 KOHKPETHOI cepii fae
3MOTY Kpallle cTaHaapTu3yBaTy rmokasHuk T4 3 ypaxyBaH-
HSIM BKa3aHUX MOxuOoK. Tak, 3 BAKOPUCTAaHHSIM TPOMOO-
MJIAaCTMHY BUCOKOI aKTUBHOCTI TJTa3MaTUYHMIA 3pa3oK Oye
3ropTaTucs MBUIIIE, Hi>K TPY BUKOPUCTaHHI TpoMOoILIac-
TUHY HU3bKOI aKTUBHOCTI. AJle Ipy moOymoBi rpadika BiH
Mae opmy o6epHeHOi (hyHKILiT — MpU 3pOCTaHHi BillcoTKa
KOHIEHTpAILIil J1a3MU 3MEHILYETbCS Yac 3roptaHHg. s
dopMyBaHHS JiHilAHOTO rpadika BUKOPUCTOBYETHCS TaKa

dopmyna:
y = 1/8idcomok po3eedenHs.

Otxe, BUOYIOBYETHCS JIIHIMHUIT BUCXiTHUI Tpadik,
SIKUI IJ1s1 pi3HUX cepiit TpoMOOIUIAaCTUHY Ma€ CBill KyT
HaxuIy, 110 a€ 3MOTY ITiJ Yac aHali3y Tuia3Mu TallieHTa
¢dopMyBaTH pe3ysbTatr 3 ypaxyBaHHSIM Pi3HOT YyTJIMBOCTI
pearenty. Hopmanbhi 3HauenHs ITT: 60—130 % [15].

BopmHouac HacTymHi ynocKoOHaJIeHHSI METOIMKHY Oy O
HEMOXJIMBI 0€3 MOrJIMOJIeHHS PO3YMiHHS CUCTEMU Ir'eMO-
crasy i 3aJIeXKHOCTI CUHTe3Y Ta (PYHKIIIOHYBaHHS (haKTOPiB
3rOpTaHHS KPOBi Bill MEBHUX YMOB i TOAAaTKOBUX «peareH-
TiB».

Hesanexno Bim mocmimkenus A.JI. Ksika Toro x 1935
poky dpaHity3bKuii ¢izionor [enpik Jam (Carl Peter Henrik
Dam, 1900—1976 pp.) BinkpuBae BiTamin K (cKkopoueHO
Bin Koagulationsvitamin) Ta Bnepiie BUSIBISIE 3a7€KHICThb
cuHte3y nporpomM0OiHy (I1 dakTopa) Bim HbOTO y MediHILi
[11]. BmpoaoB:K HaCTYITHOTO A€CSITUIITTS JOCTiAHUKM, 30-
KpeMa amepukaHchbkuii 6ioxiMmik ExBapm Jloiizi (Edward
Adelbert Doisy, 1893—1986 pp.), BCTAaHOBITIOIOTh 3a7€XK-
nicth VII, IX Ta X dakTopiB 3ropranHs Big Bitaminy K. 3a
CBOI IOCHIIKeHHS V 11ii1 cdepi 00MaBa BUEHUX OTPUMYIOTh
HoGeniscbky npemiro 3 diziosorii Ta menuimau 1943 poky:
I Jam «3a Bimkputts Bitaminy K», E. J1oii3i «3a BigKpuTTS
XiMiuHOI mpupoau Bitaminy K» [16, c. 2].

BnockoHaneHHs 3HaHb TIPO CUCTEMY reMocTasy, (hak-
TOPU 3rOopTaHHs i, FOJIOBHE, MOXJIMBICTb i30JIbOBAHO 1X BU-
3HavyaTH JaJIi 3MOTY BUSIBUTH, SIKi 3 HUX BIUIMBalOTh Ha [T
3a KBikom. Humu BusiBunucs Biramin-K-3anexsi 11, VII,
X Ta BiTamiH-K-He3anexHi I Ta V ¢akTopu. Ha nepiuii
TIOTJISI, 3aITPOTTOHOBAHMIA TTi/IXiZ BUAaBaBCsT e(DeKTUBHUM,

OCKIJIbKYM TaBaB 3MOT'y KOMILUJIEKCHO OLIIHIOBATH SIK BiTaMiH-
K-3anexHi, Tak i Bitamin-K-He3anexHi ¢akropu [11]. Boa-
HOYAaC Ha pe3y/IbIaT BIUIMBAE 3aHAATO O0araTo 3MiHHUX, 110
CBIiTYUTH MPO BiJICYTHICTh MPUIIILHOCTI Ta YCKIAIHIOE T~
depeHl1ialio MopyIIeHOI JaHKU KOaryJIsLiiiHOT CUCTEMMU.

Metoaunka OepeHa

Came 11e CIOHYKaJIO A0 MOAQIbIINX JOCTiIKEHb, i B
1949 pouii HopBe3bKuii Tikap-remarosor [Ton ApHop OBpeH
(Paul Arnor Owren, 1905—1990 pp.), sikuii Ha Toit yac OyB
BXX€ IIMPOKO BifoMuii 3aBAsIKM BinkputTio V (1943 p.) Ta
VII (1947 p.) bakropiB 3ropTaHHs, MPEe3eHTYBAB CBITY BAO-
ckoHasneHy metonuky Ksika — IT4 3a Openom. [1pun-
LIMIOBA BIAMiHHICTh METOJIMKH Bij il MOMEepeaHUIL TO-
Jisirajia y BUKOPUCTaHHI TPOMOOILJIACTUHOBOTO PeareHTy,
ancopboBaHoro ouyauum akropom V ta HiOpMHOTEHOM.
Ile m03BOMMIO 30iMBIINTU YyTIMBICTH METOAUKM 10 3MiH
Yy CUCTEMi 3ropTaHHSsI, OCKIJIbKI 3a0e31evuyBajio ITOBHY i
KOHIIEHTpallilo Ha BiTamiH-K-3a1exxHuX (hakTopax 3ropTaH-
us: 11, VII, X. To6To V dakTop Ta pibprHOTEH OiNbIlle He
BIUTMBAJIM Ha Pe3yJIbTaT, OCKiIbKY BOHU JOAABAIUCS Y CKJIa-
i peakTuBiB. dpyroio BimMiHHiCTIO Big MeToguku KBika
CTaJI0 BUKOPUCTAHHSI PO3BEICHOT0 3pa3ka. Y 3pa3ok Iias-
MU IofaBaBcsl OydepHUIl pO3YMH Y CHiBBiZHOIIEHHI 1 : 7
(ictopuuHO BOHO ctaHoBWIO 1 : 21, Hapa3si 1ie CIiBBigHO-
ILIEHHSI MOXK€ BiIpi3HATHUCS B arapaTax pi3HUX BUPOOHUKIB).
3aBAsiKu 3HAUHOMY PO3BEJEHHIO iCTOTHO 3MEHIITYBaBCs
BILIMB iHTiOITOPiB 3ropTaHH:, 1110 JO3BOJIUJIO PEECTPYBATU
HAaBiTh He3HauHi AedinuTu BitamiH-K-3amexxHux ¢hakTopis.
TakoX po3BeleHHs 3MEHIIWIO ONTUYHY IIUIBHICTD MJa3-
MaTUYHOTO 3pa3ka, 110 J03BOJIMJIO TOYHIllle BU3HAYATU
ITY ontruuHuMU MeToaamMu ((poToeseKTPOKOJIOPUMETPIst)
HaBiTh B YMOBaXx MiBUIIIEHOI CKJIAAHOCTI 3pa3ka (reMoJi3,
JTTeMist, iKTepUYHICTh IUIa3MU TOIIO). BinmoBimHO, ocHO-
BHUMM BiJIMIHHOCTSIMU 1Ii€1 METOAUKHU CTalu: 1) olLliHKa
JIAaHKU TeMOCTa3y, sika 3aJeXXUTh BUKJIIOYHO BiJl CUHTE-
TUYHOI (PYHKIIIT mevyiHku Ta 6anaHcy Bitaminy K (sikuii,
Yy CBOIO Yepry, TaKOX € 3aJIeXKHUM Bia (yHKIIOHAJIbHOTO
CTaHy TeYiHKM); 2) pOo3BeJACHHS TU1a3MU Oy(hepHUM pO3UK-
HOM, 1110 3MEHIIIY€E BILJIMB iHT10iTOPIB 3ropTaHHs Ta pOOUTH
METOAVKY YyTJIMBOIO IO MiHiMalIbHUX Ae(inuTiB pakTo-
PiB 3rOpTaHHS il MEHII YYTJIMBOIO 10 ONTUYHUX MEPEIITKO]T
(Ipy BUKOPUCTAaHHI ONTUYHUX Ja00PaTOPHUX METOMUK).
Jo Toro xx I1. OBpeH 3MiCTUB OCHOBHY yBary 3 4acOBOT'O
BUMipIOBaHHS MPOTPOMOIHOBOIO Yacy Ha MOro BiICOTKOBE
BupaxkeHHs (cydacHa Hopma: 70—130 %). Takuit BuGip onu-
HULIb BUMIPIOBAHHSI IPYHTYETHCS Ha MOPIBHSAJIBHOMY aHa-
JIi3i 9yacy 3ropTaHHs KPOBi KOHKPETHOTO ITAIli€EHTa 3 Y4aCOM
3ropTaHHSI KOHTPOJIBLHOI IJ1a3MU, sIKa MiCTUTh HOPMaJIbHY
KOHIIEHTpaIlilo ycix (akTopiB (m1a3mMa 310pOBOI JTIOINHA
a0bo cepeqHe 3HAYEHHS OEKUTBKOX JaHWUX, OTPUMAHMX Bif
3/I0POBUX JIIOJIEH 32 JOMOMOTOI0 KOHKPETHOTO PEareHTy).
BincoTkoBe BUpaKeHHs CITPUSIIO TIOJIETIIIEHHIO PO3YMiHHS
Ta OLIIHKY pe3yJIbTaTiB, OCKIJIbKY JO3BOJISJIO BPAaXOBYBaTH
IHOAMBiMyaJlbHi OCOOIMBOCTI IallieHTa Ta 3a0e3IedyBajio
3PYYHICTh MOPiBHSIHHS iX 3i CTAaHAAPTOM («KOHTPOJIBHUM
naiieHToM»). TooTo I1. OBpeH BUKOpUCTaB 1S Mepepa-
XYHKY CEKYH]I Y BiICOTKM (hOpMyJly, aHAJOTiuyHY (hopmyJTi
npoTpoMOiHOBoro iHaekcy 3a KBikom. OgHak Ha BiIcoT-
koBe BupaxeHHs [1TH y n1Box MeToamkax BIUIMBAE Pi3HUIA
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Habip aKTopiB, 110 POOUTH BiICOTOK, OTPUMAHUIT 3 BUKO-
puctanusaMm [TY 3a OBpeHoM, Gkl ciendivHuM. Bapto
3a3HAYMUTH, 1110 TTOPIBHSIHHS MiX 00010 CEKyHIHMX (a Bim-
MOBITHO i Bi/ICOTKOBUX) 3HaY€Hb TPOTPOMOIHOBOTO Yacy 3a
Kgikom Ta OBpeHOM HE € KOPEKTHUM, OCKIJIbKYA B METOIMLIL
OBpeHa uepe3 po3Be/IeHHsI Tuia3mMaTuaHoro 3paska [1Y 3Ha-
YHO JIOBIIMIA, HixX B MeToauili KBika (yac 3a meronom Ksika
10—14 ¢, 3a meTomom OBpena 20—22 ¢) [17, 18].

Y Hairomy oruisiii Jist Mo3HAYE€HHS! BiJICOTKOBOTO BU-
paxkeHHsI mpoTpoMbOiHOBOro yacy 3a OBpeHOM BUKO-
puctoByeTbhest abpeBiaTypa SPA (y XX cropiuui Specific
Prothrombin-complex Assay, 3apa3 Stago Prothrombin-
complex Assay), 1110 Oyjia 3arnpornoHoBaHa (GpaHIly3bKO0
kommnanielo STAGO [19].

Mix Ksikom T OBpeHoMm

BonHouac 00uaBi METOOMKM BCe 1Ie Majid CYTTEBUIA
HeIoJiK: pi3Ha KOHLIEHTpAllisi TPOMOOIIACTUHY (SIKUI BU-
IUTSBCS 3 TKAHMH TBapUH) Ta CKJIAAHICTh TOUHOTO J03Y-
BaHHS MOTO KiJIBKOCTi Y KOXKHOMY KOHKPETHOMY BUTIAIKY
MPU3BOAWIIN A0 CYTTEBOI MOXMOKM B OLLiHIII Ta MOPiBHSHHI
pe3yJbTaTiB TPOMOOTIIACTUHOBOTO Yacy HaBiTh B OJJHOTO
i Toro X mauieHTa. Taka cuTyallis Maja Miclie HaBiTh ITiJl
yac MpOBeIeHHS aHaJi3iB B yMOBax OAHi€l JabopaTopii, He
TOBOPSTYM B3KE PO TOPIiBHSIHHS pe3yJIbTaTiB pi3HUX Jlabopa-
TOpIiii 3 BUKOPUCTAHHSIM pi3HUX peareHTiB. BukopucraHHs
MPOTPOMOiIHOBOTO iHAEKCY 3a KBiKOM moutiniiyBajio 1o
CUTYallilo, TIPOTe He BUPILIYBaJo ii, OCKIJIbKM 30epirajach
JIOCTaTHHO BMCOKA MixkjiabopaTopHa BapiaOeIbHICTh I10-
Ka3HUKiB. Lle, iMoBipHO, OyJ10 ITOB’SI3aHO 3 BUKOPUCTAHHSIM
OJIHi€1 YMOBHO HOPMaJIbHOI IJIa3MU, SIKa TeXK MOXE MiCTUTH
3HUKEHU piBeHb (DAKTOPIB, ajie KJIiHIYHO Y KOHTPOJIBHOTO
nauieHTa nposBiB He Oyae. Lle 3ymMoBuUIO0 IOTpedy y Kpaliiii
CTaHIapTU3allil ITOKa3HMKa IIPOTPOMOIHOBOTO Jacy, i y 80-x
pokax XX cTopiuusl rpyna BYeHUX Min KepiBHUUTBOM To-
maca Apmita (Thomas Armit) Ta Anana /IxxoHcroHa (Alan
Johnston) po3po6ua popmyiry 11t 00UMCISHHS MOKa3HU-
Ka MixKHapOJIHOIo HopMaslizoBaHoro BinHoieHHs (MHB,
INR):

MHB = (114 nayienma/nopmanvruii [19)"",

ne I14 nayienma — 4ac 3ropTaHHs KpOBi ITalliEHTA; HOpP-
manvruil IT9 — T1Y, BU3HaYeHMIT Ha OCHOBI CepeaHiX
3HaUY€Hb, OTPUMAHUX BiJl TPYNU 3J0POBUX JIIOACH, SKUM
MPOBOJMJIA aHAJIi3 3 BAKOPUCTAHHSM JaHOI MapTii TpOM-
6ornactuny; MIY (IS, mixkHapoaHUI1 iHAEKC YyTJIMBOC-
Ti) — BapilOEThCS IS Pi3HUX MapTiii TPOMOOIIACTUHY;
KOXEH BUPOOHMK TpoMborutacTuHy Bu3Hadyae MIY s
CBOTO MPOAYKTY, 110 BiZoOpaxkae YyTIMBICTh LIbOTO KOH-
KPETHOTO peareHry.

13 popmynu 3posymino, mo MHB = T1BY". 1le nosic-
HIOE HU3BKY MO PEHICTh TPOTPOMOIHOBOTO BiIHOIIIEHHSI,
ockinbkr MHB € ynockoHaieHuM MoKa3HUKOM, SIKMI Bpa-
XOBYE UYTJIMBICTb BUKOPUCTAHUX PEAreHTIB.

Tox, y mincymky, MHB — 11e cranmaptuzoBaHa popma
MOJaHHS MPOTPOMOIHOBOTO Yyacy, 1110 Oysa po3pobieHa Ijist
Kopexllil po30ixxHocTe#t y BuMiptoBaHHi [14, ski BUHuKa-
I0Th Yepe3 Bapiallii B peareHTax Ta 00JIaqHaHHi MiX pi3HUMM
naboparopisimu. Hopma MHB: 0,9—1,2 [20].

3a Takoro migxoxy HopMmanbHuil [TY Ta MIY € koHcTaH-
TaMM JIJIs KOXKHOTO 3pa3Ky TPOMOOIUIACTUHY, SIKi 3a3Ha4Ya€
BUPOOHMK TSI KOXKHOI IapTii peareHTiB.

BinTenep BUmaeThCsi OUEBUAHUM, IO JJAOOPATOPHOMY
BU3HAYEHHIO ITiUISITa€ BUMipIOBaHHSI BUKJIIOUHO MIPOTPOM-
6iHOBOTO yacy (pe3yJbTaT y CeKyH/Iax), a Bxe MpoTpOMOiHO-
Buii ingekc, SPA, MHB — Bce 11e Hac1igok MaTeMaTUYHUX
pO3paxyHKiB, TOJIOBHOIO 3MiHHOIO SIKUX € came [1Y.

V¥ 1983 poui BOO3 odiuiitHo nipuiimae cucteMy BU-
3HaueHHa MHB nnsa cranmaptuzauii pesynsratiB [1T4 mix
pi3HUMM TabOpaTOPIsSIMU Ta Pi3HUMU BUPOOHUKAMMU pea-
reHTiB [20]. 3maBanocst 6, HasIBHICTb CTaHIAPTU30BaHOTO
Ta 3aTBep/KeHOoro rnokasHuka MHB nae 3mory Bukopuc-
ToBYBaTH Oynb-sKy 3 MeTonukK (KBika yu OBpeHa) Ta HaBiTh
KOMOIHYBaTH IX JUISI OMHOTO i TOTO XK IMaIliEHTA, i pe3yabTaTi
OynyTh 10Ope KopentoBaTh Mixk cobor. OgHak MpoBeaeHi
3 LILOT'O TIPUBOLY AOCIIKEHHST CIIPOCTOBYBAIM 1110 imeati-
30BaHy TillOTe3Yy.

3HayHa KiJbKiCTh HAyKOBUX Mpallb, MPUCBSIUYEHUX M10-
piBHsIHHIO MeTonuK KBika Ta OBpeHa, HaJleXXUTh (hiHCHhKO-
My npodecopy YHiBepcuTeTchbKoi JikapHi Tamnepe FOxa
Xopcri (Juha Horsti). Tak, y 2002 poui Oynn omy0riKoBaHi
NIBi IOTO CTaTTi, MPUCBSYEHI MOPiBHSJIBHOMY aHATIi3y LIMX
METONMK Y KOHTeKCTi rapmoHizauii MHB. Bin 3a3Hauae,
o metogq MHB MaB Ha MeTi yCyHYTH 3a1eXKHICTb Bifl 4yT-
JIMBOCTI peareHTiB i 3a0e3MeuynTu yHidiKallio TepaneBTUY-
HUX Jialla30HiB, MPOTe BCE 111€ JIUIIAIOTHC aKTyaTbHUMU
TPYIHOLILi, MOB’13aHi 3 KOHILIEHTPALli€lo LIUTPATy B 3pa3Ky,
pi3HUMMU peareHTaMu Ta TPOMOOTIACTUHAMU, iIHCTPYMEHTa-
MM, a TaKoX 3 KajiopyBaHHsIM MIY Ta «1okaibHOro MIY».
[IpoBeneHi 3a X YMOB OOC/IIXKEHHS AaJdW IiACTaBU IS
BHMCHOBKY, 1110 came MeToauka OBpeHa Ma€e rnepeBaru y Kajti-
opyBaHHi MIY, BapiaTUBHOCTI IJ1a3MU Ta aHAIITUYHOI 10~
MUJIKY TIpy 3HaYeHHsIX MHB 2,5, BinnmoBigHo 111 MeToguKa
kpaiie ctanaaptuzye MHB [21]. 1o Toro X MeToauka Kgi-
Ka MPpOJIEMOHCTPYBasa BEJIMKY BapiaTUBHICTb Y pe3yJibraTax
MHB Mix pi3HMMHU NaLliEHTaMU, 110 MOXe OYTH KJTIHIYHO
HenpuiiHATHOI0. HaToMicTh MeTonuka OBpeHa AeMOHCTPY-
BaJia OUIBIII OMHOPIAHI Ta KJIIHIYHO MPUNHSTHI pe3yIbTaTi
MHB, ockinbku Oyi1a MEHII YyTJIMBOIO A0 MepeaaHaTiTuy-
Hux (akropis [22].

Y nonanbsiomy FO. Xopcrti 30cepeans cBOi AOCTiIHKEHHS
Ha KoHTpoJii MHB min yac aHTHKOAryJIsTHTHOI Tepalrii aHTa-
ronicramu BitaMiHy K 17151 cBoeuacHOi KOpeKilii J03yBaHHS
npenapaTiB Ta OLIHKY PU3MKY YCKJIaAHEHb. Y Mpolieci aHa-
JIi3y HEBIIIMOBITHOCTI MixX JBOMAa METOIMKAMU BUMipIOBaH-
Hs 1Y nipu BukopuctanHi MHB y Tepanii nepopaibHuMu
AHTUKOATYJISIHTAMU BiH [i1110B BUCHOBKY, 1110 PE3yJIbTaTh
MHB, orpumani 3a MeToaukoro KBika, BUSIBUIMCS 3HAYHO
BUIIMMU, OCOOJIMBO B TeparneBTUuYHOMY Aiana3zoHi MHB Binx
2 o 4 [23]. L 3Haxinka Ma€ BaxkJIMBi KJIiHIYHI HACITIAKH,
OCKIJIBKU Pi3Hi METOAM MPU3BOISATH A0 Pi3HUX peKOMEHIa-
11ii1 1010 03yBaHHSI MperapaTiB, TUM CaMUM 301IbIIYIOUN
PM3UK KPOBOTEYI [JIs Malli€HTiB. AHAJOTiYHMX BUCHOBKIB
aBTOp HIMIIOB i 3a pe3ynbraTaMu omyojikoBaHoro y 2009
POLLi TOCITIIKEHHSI Ta pEKOMEHIyBaB BUKOPUCTAHHS OiTbIIT
YYTJAUBOI MeTONUKU — 3a OBpeHOM [24].

AHaJi3 NOMPEHOCTi 3a3HaYeHUX METOIMK BU3HAYCHHSI
ITY cBimyuTh, 1110 OUIBIIICTH KpPaiH CBITY BUKOPUCTOBYIOTh
came Metonuky Kgika. 3 iHiIoro 60Ky, He0OXiHO 3a3Ha-
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4yuTH, 10 MeToaunKa OBpeHa € TPeBaII0I0U0I0 B KpaiHax
[TiBHiuHOI €Bponu (3okpema, y Jiutsi, LIBewii, Hopgerii,
JlatBii) Ta kpainax benimokcy (bensbrist, [omnanmis, JIrok-
ceMOypr), He3BaXKalour Ha BUIILY BapTicTh Tecty. Lle criony-
KaJio HayKOBLIiB HE JIUIIIe aHaJli3yBaTH MepeBaru METOIUKU
OBpeHa, aje i IyKaTu MJISIXU YIOCKOHAJIEHHS METOIUKHN
KBika, HacaiAKOM 4Oro ctajio JOCTiIKEeHHS 11040 iX HOBO-
ro MoKoJjiHHg [25]. Pe3ynbraTtu maHoi mpalli cBiZgaTh IIpo
MOXJIMBICTB MMiABUILIEHHS HadiliHOCTI MeToauku KBika,
MpoTe, SIK BUAAETHCS, 11€ BUPAXKAETHCS JUIIIE B HAOJMKEHHI
penpe3eHTaTUBHOCTI Liei MeToguku 1o OBpeHa.

IH1i HayKoBIIi TaKOX BUBYAJIM 11€ TUTAHHS SIK Ha Ha-
LIOHAJIBHUX, TaK i Ha MiXXHapOJHUX PiBHSX. 30Kpema, B
2018 poti 6ysno ony6aikoBaHo pociimkeHHs [Tita Meii-
mxepa (Piet Meijer) Ta ciiBaBTOpIB, 1110 MaJIO Ha METi aHAITi3
aHaJIITUYHOI sIKocTi BUMiproBaHHs [1Y Ta BapiabenbHOCTI
pesynsratiB MHB mizx mabopaTtopisimu B €Bpomni. Bukopuc-
ToBYytouM peareHTU KBika Ta OBpeHa, BOHU MOPiBHIOBAIU
pe3yabTaty MHB Ta olliHIOBaaM BIUIMB MiCLIEBOTO KaJli-
OpyBaHHs. JlociKeHHST MPOAEMOHCTPYBAJIO, 1110 MiXJia-
OopaTopHa Bapiallisl Oyja HUKYOIO MMiJl YaC BUKOPUCTAHHSI
MmeTonuku OBpeHa. /1o Toro Xk BYeHi BUSIBUIIN, 1110 MiCIIeBe
KalioOpyBaHHS 3HUXKYBAJIO MixXKJIaOOpaTOpPHY Bapiallito 1isi
000X MeToauK [26].

3HauHa KiJIbKiCTh HAyKOBUX Tpallb OLIIHIOE e(PEeKTUB-
HicTh MeToauku OBpeHa caMe B acIleKTi aHali3y edek-
TUBHOCTI aHTUKOATYJITHTHOI Tepartii. BomHouac icHYIOTh
MiATBEPIXKEHHSI, 1110 METOoAMKa € e(heKTUBHOIO Mpu Oara-
ThOX CTAHaX, MOTEHIIIHHO MOB’SI3aHUX 3 MOPYILIEHHSIM KO-
arynsiiiiHux mexaHismiB. Tak, Mapia MarHnyccoHn (Maria
Magnusson) pa3om 3i criBaBTOpaMu MPOBEIM AOCTiIKEHHS
3pa3KiB KpoBi 20 MaIi€HTiB i3 3aXBOPIOBAHHSIMU ITeUiHKHN
3a Metoaukorw OBpeHa y pi3zHux Jlabopatopisix IIBeuii.
Pesynbratnt 3acBiqurm HU3BKY MiXKJIa00paTOpHY 3MiHHICTh
MHB 3a meToankoro OBpeHa Ta BUSBWIIU, 1110 Pi3HUILIST MixK
MIY g nmamieHTiB Ha aHTaroHicrax BiTaminy K ta MIY
JUTSI TIALiEHTIB 3 XBOpOoOaMU MevYiHKK Oy1a Hkvolo 3a 10 %.
3a TaKMX YMOB JOCIIIHUKHU TiMIIIA BUCHOBKY, 110 METO-
nuka OBpeHa edekTuBHa 151 aHaisy MHB y matieHTiB i3
3aXBOPIOBAHHSMMU MEYiHKU i Ma€ repeBaru BUKOPUCTAHHS
y KJIiHIYHi#i mpakTudi [27].

AHaJIOTiYHI BUCHOBKM HaBelleHI 1 B JOCiJKEeHHI
Aunexca lata (Alex Gatt) Ta Engpio K. bapporc (Andrew
K. Burroughs), Ha 1ymKy sikux MeToauka OBpeHa € Kpalior
1751 ctannapru3aiii MHB y nanieHTiB i3 3aXBoploBaHHSIMU
MEeYiHKM, OCKIJIbKY 3a0e3neuye OUIbI OMHOPINHI Ta TOUHI
pe3yabratu. J1o Toro X 1s MEeToAMKa BUKOPUCTOBYE MOBHUI
TUIa3MaTUYHUI 3pa30K, UMM 3a0e3IeUyeThCsl OLTbII TOUHA
oliHKa (GYHKIIiT MeYiHKU, 110 € OCOOIMBO BaXJIMBUM JUISI
MAIiEHTIB i3 TIEYiHKOBOIO IMaTOJIOTi€0, KOJIM TOUHICTb BU-
MiploBaHb MOX€e MaTy BUpilllaJibHe 3HAUEHHS JIJIsI OLliIHKKU
CTaHy Mali€eHTa Ta BUOOpY JiKyBaHHs, 30KpeMa B KOHTEKCTi
TpaHcIuIaHTosorii [28].

MeTtonuka OBpeHa IEeMOHCTPYE CBOI MepeBaru s
MNALEHTIB i3 TepMiHAILHUMU CTadisSIMUA 3aXBOPIOBAHb IIe-
YiHKH I1Ie Ha eTalli migdbopy mapu TOHOP — PELUTMiEHT ITi[T
yac BU3HAYEHHS Yepru OTpUMaHHS OpTaHiB Bid JoHOpa
3 iarHOCTOBAHOK CMEPTIO MO3KY. 3a pe3ybTaTaMu J10-
ciimkeHHs rpynu HaykoBliB (Tona Jlicmena (Ton Lisman)
Ta iHIIUX), Y SKOMY B3sUIM y4yacTh JlabopaTtopii benbrii,

Itanii, IlIBeimapii, Hinepmannis, Icnanii Ta LlBeii, Oymo
BUSIBJIEHO 3HAYHY MiXj1abopaTOpHY MIiHJIMBICTh y po3pa-
XyHKy OauiB 3a mkanoo MELD (model for end-stage liver
disease), 0coOJIMBO Yepes pi3HMII0 Y BUMiptoBaHHsIXx MHB
(Bapiauisst MHB onHoro mauieHTa nmpu BU3HaYeHHi B pi3-
HUX JJa0OpaTopisx MpU3BeIa A0 pi3HMII Big 2 o 12 6ajiB
3a MELD) [29]. MELD (ta ii moaudikauis MELD-Na)
€ CUCTEMOIO OLIiHKM, PO3pPO0JICHOIO ISl TIPOTrHO3YBaHHS
TPUMICSIYHOI CMEPTHOCTI Y MALlI€EHTIB 3 XpOHIYHUMM 3aXBO-
pIOBaHHSIMU MeviHKu. Lls1 cuctema BUKOPUCTOBYETHCS TSI
BM3HAYCHHSI NTPIOPUTETHOCTI MALIIEHTIB IJIs1 TPAaHCIIIaHTALLiT
MeYiHKM i 0a3yeThCsl HA 00’ €KTUBHUX J1a0OPAaTOPHUX T10-
kaszHukax. lllkama MELD BusHauae popmMyBaHHSI MaK-
CUMAaJIbHO «MePCTIEKTUBHUX» Map JOHOP — PELMITIEHT 3
ypaxyBaHHSIM: 1) TToBaru 10 JOHOPCHKUX OPTraHiB 3 METOIO
ix 30epekeHHs Ta MaKCUMaJIbHO €()eKTUBHOTO BUKOPUC-
TaHHS; 2) 00’€KTUBHOTO CTaHy MOTEHIIMHUX PELIMITIEHTIB
3 BUBHAUEHHSIM CITiBBIIHOIIEHHS 11IKOJa — KOPUCTb Bil
TpaHcIuiaHTalii. O6uucnoersess MELD 3a Takoio ¢op-
myJioto [30]:

MELD = (0,957 x In (kpeamunin cuposamku) + 0,378 x
x [n (6inipy6in cuposamku) + 1,12 x In (MHB) + 0,643) x
x 10.

KoxeH 3 1abopaTopHUX MOKA3HUKIB, 1110 BILJIMBAIOTh Ha
ITiICYMKOBUIA pe3ynsraT oouncienus MELD, mae BmacHuMit
cranuii koediuieHT. BianoBigHo, OcKiabKU y (hopMyIti BU-
KOPUCTOBYETHCSI HATYPAJbHUI JIorapudM, MOKA3HUK, 1110
MHOXMTBCSI HAa HAWOLIbIINIA KoedillieHT, Oyne MaTu Haii-
OinpInuii BIiuB Ha ¢opmyBaHHs O6ana MELD. ¥V npomy
piBHSIHHI HaitOinbIMi KoedinieHT (1,12) mae came MHB,
1110 00YMOBJIIOE HEOOXiTHICTh BUKOPUCTAHHSI MAaKCUMAaJIbHO
TOYHOTO MeToy Bu3HaueHHs [1Y st kpaioi craHaapTusa-
1ii 1yporo rnmokasHuka. OTke, IK BUIAETHCS, CAME METOAMKA
OBpeHa, sika Hapa3si mepeBepiiye MeTonuky KBika B ibomy
acrieKTi, Ma€ BUKOPUCTOBYBATUCS [JIs1 YHUKHEHHSI BUCOKUX
PiBHIB MixXJIaOOpaTOpHOI BapiaOeJbHOCTI Ta OTPUMAHHSI
MaKCHMMaJIbHO TOYHUX 3HaueHb MHB i, BianosinHo, mo-
kazHuka MELD. Takuii niaxia 103BOIUTH 3a0€3MEUUTH
00’€KTUBHUI, CIIPaBEIIMBUI Ta KJIIHIYHO OO PYHTOBaHUIA
nigbip mapu JOHOP — PEUUITIEHT MIPU TPpaHCIUIAHTALLil TTe-
YiHKH.

[IpiopuTteTHicTh BUKOpUCTaHHS MeTOoAMKN OBpeHa 11st
MaliEHTIB 3 MATOJIOTi€I0 renaToOiTiapHOl CUCTEeMU BU3HA-
YaeThCs NeKiibKoMa acriekramu. [To-miepiie, MeTos CKOH-
LIEHTpOBaHUi1 inlie Ha BitamiH-K-3anexHux pakTopax
3rOpPTaHHS, CUHTE3 SIKUX HATIPSIMY 3aJIEXKUTh BiJ (DyHKIIIO-
HyBaHH# NeviHku. BcMokTyBaHHS BiTamiHy K o6ymoBieHe
KOHIIEHTPAIIi€I0 Ta KiJIbKiCTIO 3KOBYI, 1110 CUHTE3YEThCS T1e-
YiHKOIO Ta HagxonnuTh y KuinedyHnk. Otxke, [1T 3a OBpeHOM
3 0i0XiMiYHOI TOUKM 30pYy € OLIbII MPULIIBHUM IMOKa3HU-
KoM (YHKIIOHYBaHHS MEYiHKM (B acIIeKTi (PYHKIIIT Koa-
TyJsLii), HixX Metoauka BusHaueHHs [1Y 3a Ksikom. [1o-
Ipyre, BaxkymBe 3HaueHH: Bimirpae VII ¢pakTop 3ropraHHs
(TIPOKOHBEPTUH) — iHiL[iaTOp 30BHIIIHBOTO ILIJISIXY YTBO-
peHHs KpoB’siHOTO 3rycTka. Came BiH Ipu 3B’ s13yBaHHi 3 111
(hakTOpOM (TKAHUHHUM TPOMOOTLIACTUHOM) aKTUBYETHCS
OIHMM 3 HaMMepIIuX y KacKai KoaryJsilii i 3rogoM aKTUBY€E
IX Ta X ¢pakTopu. Lle Bkazye Ha BUCOKMI1 piBeHb 1OTO 3HA-
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9yIIOCTi, OCKiIBbKHM 3a medinuty VII ¢akropa mopyuryerb-
CsI TIOAJIBILIMIA JIAHIIFOT KOAaryJIsilii HaBiTh 32 JOCTaATHHOTO
piBus IX, X ¢akropiB. BapTo 3a3HaunTH, 1110 HailivacTime
came nediuut VII pakTopa (rmopiBHSIHO 3 iHIIMMU (DaAKTO-
paMu 3ropTaHHsI ) IPU3BOAUTD IO KOAryJIOIaTiii y malieHTiB
3 TaTOJIOTiSIMU TenaTobiliapHOi CUCTeMU, 1110 OOYMOBITIOE
HEOOXiTHICTh BUKOPUCTAHHS TECTY, IKUI € 10CTaTHbO UyT-
JIMBUM 110 3MiH caMe 1boro dakropa. Ckiam peakKTUBIB y
meroauii Ksika 3mintye BruB VII ¢akropa Ha apyruii
IUIaH yepe3 HasBHICTh V dakTopa (sKuii B3aemomi€e 3 X,
YTBOPIOIOYM MPOTPOMOIH i 3romoM TpombOiH) Ta I dhakropa
(idpuHOTEHY), SIKWI1 i BILIMBOM TPOMOiIHY IEPETBOPIO-
erbes y hiopuH. [To-Tpete, cepentst TpuBanictb XUTTs VII
dakTOpa € HAMKOPOTILIO 3 YCiX (paKTOpiB KoaryJsilii (4—7
TOIVH), 110 BIUIMBA€E Ha 3MiHU Pe3yIbTaTy IPOTPOMOIiHO-
Boro yacy 3a OBpeHOM B MaKCUMaJIbHO KOPOTKUI TepMiH
(pizke 3HmKeHH: KinbkocTi VII ¢akropa BrummHe Ha 14 3a
OBpeHoM TipoTsiroM 4—7 roauH). KutiHiuHI TOCTimKeHHS
JIOBOJISITh BUCOKY MPOTHOCTUYHY 1LiHHIcTh VII dakTopa B
OLIHIIi CTaHy Ialli€HTIB 3 IEYiHKOBOIO HEAOCTATHICTIO, 30-
KpeMa i3 cercucoMm (Ha piBHi 3 MOKa3HMKAMM TPOMOOIIUTIB,
MIPOIYKTiB Aerpanainii piopuny Ta D-mumepy) [31].

Bapro 3a3Hauntn, mo 1Y He € abcomoTHO camonocTar-
HiM MOKa3HMKOM, a Ma€ OLIIHIOBATUCS Y CYKYITHOCTI 3 iHIIIN-
MU JIaOOpaTOPHUMU TaHUMH. Y KOHTEKCTi OLIHKY JIAHKH
reMocTaz3y, sIKa 3aJIeXKUTh Bil 6ajgaHCy (paKTOpiB 3ropTaHH!,
MIPUHIMIIOBUM Moxe OyTu criBBigHomeHHs 14 ta akTu-
BOBAHOT'0 YaCTKOBOTO TpoMOoruiacTuHoBoro yacy (AYTY).
I14 3a OBpeHOM xapakTepu3sye repeBakHo 30BHinIHii (VII)
ta 3aranbHUii (11, X) nursxu koarynsiuii. Ha AUTY Brm-
BatoTh BHyTpitnHii (VII, IX, XI, XI1) i 3aransauii (I, 11, V,
X) usixu. BianmosigHo, 3icTaBieHHST pe3yJIbTaTiB LIUX JIBOX
TECTiB 1a€ 3MOTY IiliTH BUCHOBKY 1100 MOPYIIEHOI JaHKU1
KoaryJiii. 3a HopmaiabHoro 3HadeHHs [1Y Ta 30iabmeHoro
AYTY MoxHa IiATH BUCHOBKY MPO MOPYUIEHHS y BHYTPillI-
HbOMY IUISIXY KOaryJIslilii, 110 Ja€ IiACTaBM 3aMigo3pUTH
nedinut dakTopis 1iel maHku (iimosipHile, IX, XI a6o
X1I dakTopiB), BILIUB MpSIMUX aHTUKOATYJISHTIB (Tenapu-
HY), aHTUDOCHOTIMTiTHUI CUHAPOM TOIIO. 3a 30iTbIIIEHOTO
IT4 3a OBpeHoM Ta HopMaabHOro 3HaueHHs1 AUTY MoxkHa
IiATA BUCHOBKY PO TIOPYIIEHHS Y 30BHIITHBOMY IILISIXY
KoaryJsiiii, 1o, MOXJIMBO, € 03HaKoto nediuuty VII (Haii-
iMOBIipHiIlIe) hakTopa, BIUIMBY HEIIPSIMUX aHTUKOATYJISIHTIB
(30kpema, BaphapuHy), IEUiHKOBOI HEOCTATHOCTI TOIIIO.
IMonosxxenns T4 ta AYTY Moxe cBimuuTu mpo aediurt
NEeKiTbKOX (haKTOpiB 3rOpTaHHS, SIKi BIIMBAIOTh HA Pi3HI
JIJAHKM CUCTEMM KOaryJisilii, TSKKY Me4iHKOBY HEI0CTaT-
HiCTh, CHHIPOM IMCEMiHOBAHOTO BHYTPIIIHLOCYTUHHOTO
3ropTaHHs To1io [32].

V cyuyacHux ymoBax BusHaueHHs [1Y 3a OBpeHoM €
MOBHICTIO aBTOMATU30BaHUM J1Ja0OpaTOPHUM METOIOM 3a
paxyHOK MaTeHTOBAHOI CUCTEMHU BM3HAYEHHS Yacy yTBO-
penHs 3ryctka (Viscosity-based detection system) dipmu
STAGO. lle 3MeHIIIye BIUIMB JIIOACHKOTO (pakTopa, 30ij1b-
IIIy€ TOYHICTh BUMipIOBaHb Ta MiHiMi3ye moxuoxku. Crucrema
po3pobJieHa y Takuii cnocid, 1od 0yT HeYyTIUBOIO 10
Pi3HUX YMOB ILIa3Mu (KOJIip, TeMOJIi3, Jinemisl, HasBHICTb
OinipyOiHy Ta MyTHIiCTb peareHTiB). TakuM YMHOM, CUCTe-
Ma 3a0e3Iedyy€e BUCOKY YYTJIMBICTh A0 CIA0KMX 3TYCTKIiB,
MaKCUMAaJIbHO MiJBULIYIOYN YYTJIUBICTb METOIUKHU Ta il

HamiHicTh nj1g Bu3HaveHHs 1Y i TouHicTh BUMipIOBaHb
HaBiTh B YMOBax CKJIaJHOTO 3pa3Ka. Bapro 3a3HauuTtu, 1110
BKa3aHi aBTOMAaTU30BaHi CUCTEMU 32 BUKOPUCTAHHS iHILIUX
peareHTiB MOXyTb BuzHavatu 14 3a metomom KBika (He
HiBeII0I0YM BIUIMB BiTaMiH-K-He3anexxHux dakTopiB Ha
3pa3ok) [33].

Hapa3si icHy10Th TaKoX NOPTaTMBHI CUCTEMU IJIs1 BU-
3HaueHHd MHB, npuHnmnn po6oTu SKUX MOAiIOHUI 10
Cy4aCHHUX IIIOKOMETPIB: 1[iJIbHa KPOB BHOCUTHCS HA TECT-
CMYXKKY i 3a IeKiJbKa CeKyHI Ha eKpaH BUBOIMUTHCS IO-
ToBuii mokazHUK MHB. [Mpuknagom takoi mopratuBHOI
cuctemu € CoaguChek XS, sika B 1OCIiIXKEHHSIX MIPOje-
MOHCTpYBaJja BiITBOPIOBaHi pe3yJbTaTH, 1110 MOXHA MO-
piBHgTH 3 [TY 3a OBpeHOM Ha TepamneBTUYHUX PiBHIX
MHB [34]. BukopucTtaHHS ITOPTAaTUBHUX CHUCTEM IA€
3MOTY 3/IiliICHIOBATH PETYJISIPHUI MPOMIXKHUI MOHITOPUHT
MHB 3 neBHOIO MepiOAMYHICTIO, 110 HE BUKIIIOUAE (aje
pOOUTH MEHIII YacTuM) JJabopaTopHuii KoHTposb 1Y 3a
MeTonoM OBpeHa.

BucHoBkM

1. IIporpombGiHOBMIT Yac € EAUHUM ITOKA3HUKOM, IO
BU3HaA4Ya€eThCs JabopaTtopHo. [IpoTpomMbiHOBMIA iHIAEKC,
SPA, MHB € matemMaTnaHMMU po3paxyHKaMHU, SIKi HAIIPSIMY
sasiexxath Bif [TY. BinmoBinHo, MeTom, sikuii OiIbII TOUHO
BusHauae 14, 6inbir TouHo Binodbpakae MHB.

2. [NopiBHAHHS MiX c00010 CEeKYHIHMX (a BiOITOBIAHO i
Bi/ICOTKOBMX) 3HaU€Hb IMPOTPOMOiIHOBOTO Yyacy 3a KBikom Ta
OBpeHOM He € KOPEKTHUM, OCKiJIbKM BUKOPUCTOBYIOTHCS
Pi3Hi METOIMKY PO3BENEHb.

3. Mertonuka BuzHaueHHs 1Y 3a KBikom € Haiibibli
MOLIMPEHOIO MPU BU3HAYEHHI PiBHS (DYHKIIIOHYBaHHS CUC-
TeMU I'eMOCTa3y, 1110 OOIPYHTOBAHO SIK 0a30BUI CKPUHIHT
yepes BUIILY BapTiCTh TecTyBaHHS 32 OBpEHOM.

4. 1ns1 maiieHTiB, IO OTPUMYIOTh Teparilo HeMPSIMUMU
AHTMKOATYJISTHTAMH, MaIOTh 3aXBOPIOBaHHS renaToOiLiapHol
cucreMu, Metoauka BuzHadyeHHs [1Y Ta MHB 3a OpeHom,
0e3yMOBHO, Ma€ IepeBaru.

5. binbmr toune BusHaueHHss MHB mist migpaxyHky
6aniB 3a mkajgow MELD Ta ¢opmyBaHHSI MaKCUMaJIbHO
MIEPCIIEKTUBHUX Map JOHOP — PELUIIEHT Y NMEeYiHKOBIl
TPAHCIUIAHTOJIOTIT MOXJIMBE 3aBIsIKK MeToaulli OBpeHa.

6. BukopucTaHHsI TOPTATUBHUX CUCTEM TSI TIPOMiXK-
HOTO peryJsipHoro MoHiropunry MHB narttieHTiB moxke 1o-
TEeHLIIHO 3MEHIIUTU BapTiCTh Ja00PaTOPHOI TiarHOCTUKU
CHUCTEeMU TeMOCTAa3y IalliEHTIB.

7. 3 ornsgay Ha mepeBaru MeToauku OBpeHa BUTAEThCS
JOLIJTBHUM ii BIPOBA/IKEHHS Ha 3arajlbHOHAlliOHAJIbBHOMY
PiBHi IIIJIIXOM BHECEHHS ii 10 HalliOHAJIbHUX MPOTOKOJIIB
NIarHOCTUKU Ta JIIKyBaHHS, HaBUaHHSI MEIMYHOIO MEPCo-
HaJty ii iHTepripeTallii, 3a0e3rnedeHHs JlikapeHb HEOOXiTHOO
MaTepialbHO-TeXHiuHOW 6a3010 s BuzHaueHHs 1Y 3a
OBpeHOM, 1110 CIPUSITUME TOJIIMIICHHIO pe3y/bTaTiB aia-
THOCTHKM Ta JIIKyBaHHS TOKOAryJIsILiifHUX CTaHiB, 30Kpe-
Ma, y TIAIiEHTIB 3 MATOJIOTISIMU TIeYiHKM Ta TMAILiE€HTIB, SIKi
OTPUMYIOTh aHTUKOATYJISTHTHY Tepartito.

KondurikT inTepeciB. ABTOpU 3as1BJISIIOTD PO BiICYTHICTb
KOHGJIKTY iHTepeciB Ta Bj1acHOI (hiHaHCOBOI 3alliKaBIeHOC-
Ti TIPU TIATOTOBILI JAHOI CTATTi.
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Indopmauis npo dinancyBanns. JociimkeHHs HE Mae
OKPEMOTo J10JaTKOBOTO (piHaHCYBaHHSI.

Buecok aBropiB. CtagHik €.A. — ToOIIyK i aHami3 Ji-
TepaTypu, HalmucaHHs cTaTTi, opopmiaeHHs; 3alapuH-
Huil P.A. — momyk i aHauti3 iTepaTtypu, peaaryBaHHs cTaT-
Ti; XomeHko O.KO. — MmeTonosoris, penaryBaHHsI CTaTTi,
MiAroToBKA aOCTPaKTiB YKPaiHCHKOIO Ta aHIIICHKOIO MO-
Bamu; CmipHoBa K.C. — aHaii3 1a00paTopHUX METOIUK;
[Mramexac FO. — KOHCYIBTYBaHHSI.
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Quick or Owren prothrombin time methods: possibilities and limitations
(literature review)

Abstract. Background. To treat patients with hypocoagulation, an
objective assessment of the hemostasis system is mandatory. Owren
prothrombin time method is rare in Ukrainian hospitals. Objective:
in this review, we describe Quick and Owren prothrombin time
methods, advantages and limitations of each of them in the treat-
ment of patients with liver failure or anticoagulant users. Materials
and methods. Advanced literature search was completed in PubMed,
linked with MEDLINE database in English and Google Scholar in
Ukrainian. Results. Thirty-four articles met search criteria and were
included in the literature review. Conclusions. We can’t compare

Quick and Owren prothrombin time methods in seconds and per-
centages because of different dilution methods. Quick prothrombin
time method is more widespread due to the lower costs. Owren
prothrombin time method has advantages in patients with hepa-
tobiliar disorders, anticoagulant users and for optimization of the
diagnosis of chronic liver failure according to the MELD score for
liver transplantation.

Keywords: Quick prothrombin time method; Owren prothrombin
time method; coagulation disorders; liver failure; anticoagulants;
review
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A review of the artificial intelligence application
as a guideline tool for the wound management

Abstract. The global interest and substantial challenges on this subject contribute to its relevance. This analysis
centers on the implementation of artificial intelligence within the medical field, with a specific focus on its application
in managing wounds. Through an examination of numerous online studies and publications, we can gain insight into
how artificial intelligence is being employed to enhance the diagnosis, treatment, and monitoring of wound healing. The
integration of artificial intelligence in this sector has the capacity to transform medical practice by improving precision,
effectiveness, and individualized patient care. As a result, it is a leading area of research and advancement on a global
scale. We used the PubMed and Google Scholar electronic databases of medical publications, searching for abstracts
using the following key phrases: artificial intelligence and wound management, artificial intelligence and gunshot
wounds, artificial intelligence and war medicine, artificial intelligence and surgery. Based on search results, a literature
analysis was performed. Conclusions. It is necessary to create numerous working groups of highly qualified specialists
from each discipline and direction of medical activity, where the specific weight of each symptom, laboratory indica-
tor, each radiological and ultrasound examination result is determined based on the data of real cases. And such work
should have no less discipline and structure than medical research, it is optimal to get a universal sofiware tool for this
stage of work, which can be used with certain variations for the whole variety of pathological conditions and processes.
Keywords: artificial intelligence; wound care; machine learning; neural network; personalized diagnosis; FAIT

Introduction Al is considered as an effective and promising tool in

The purpose of this study is to review publications on the  various fields of medicine, including high medical education
use of artificial intelligence (Al) in medical practice. As an  and routine clinical setting to help students and then medical
example, publications were selected that considered the use  doctors in data analysis and support decision for manage-
of Al in the diagnosis, prevention, and treatment of wound  ment of the patients [2, 3]. Other possible applications for Al
processes of various etiologies [1]. might be considered in various fields of biomedicine as well
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as for the management of severe trauma, including injuries
by high-energy weapon and wound treatment after such an
injury and in conditions of limited medical resources |2,
4—6]. The ongoing war in Ukraine showed various aspects
of severe gunshot injuries because of previously unknown
course of wounds due to ballistic missiles, drones, etc., which
is frequently used by russians [7—17]. In such conditions,
decision-making process by military medical doctors must
be quick and rational; however, in case of massive casualties,
combined trauma (e.g., thoracoabdominal gunshot injury),
medical doctors might have permanent challenges to apply
appropriate care and individualized approach. Another issue
to be considered is pathologic changes in the human tissues
within the area of gunshot wound and its canal as well as
patient outcomes.

Materials and methods

Our focus will be on examining the current techniques
and instruments utilized in the field of artificial intelligence,
providing a quick explanation and an overview of each. There
are two approaches to automatic data sorting: Al and ma-
chine learning. Both methods can be very effective in iden-
tifying relationships between available information for data
classification. Although artificial intelligence and machine
learning are often used interchangeably, machine learning
is actually a subset of the broader category of artificial intel-
ligence. We used the PubMed and Google Scholar electronic
databases of medical publications, searching for abstracts by
the following key phrases: artificial intelligence and wound
management, artificial intelligence and gunshot wounds,
artificial intelligence and war medicine, artificial intelligence
and surgery. Based on search results, a literature analysis was
performed.

Random forest, a technique for ensemble learning, builds
numerous decision trees during the training phase and pro-
vides the mode of the classes (for classification) or the mean
prediction (for regression) from the individual trees [18]. The
random forest algorithm proves to be effective in analyzing
intricate datasets for predicting wound healing results. It can
be utilized to evaluate various factors, such as patient demo-
graphics, wound characteristics, and treatment methods, in
order to predict the duration of healing or identify wounds
at high risk. For example, a research study could employ
random forest to anticipate the probability of wounds get-
ting infected by utilizing historical patient data and wound
attributes [18].

Support vector machine, known as SVMs, are models
used in supervised learning for both classification and regres-
sion tasks. The primary function of SVMs is to locate the
optimal hyperplane that effectively distinguishes between
classes within the feature space [19]. By utilizing SVMs, it
becomes possible to classify wound images and accurately
assess the type and severity of the wound. Additionally, SVMs
can be employed to identify edges and contours within these
images, which is essential for precise measurement and on-
going monitoring. For instance, SVM could be trained on
a dataset consisting of labeled wound images representing
various stages of healing. Consequently, this trained SVM
would then be able to classify new images into their respective
healing stages [19].

The statistical model known as logistic regression em-
ploys a logistic function to create a model for a binary depen-
dent variable [20]. Its purpose is to determine the likelihood
that a specific input point belongs to a particular class. By
utilizing logistic regression, it becomes possible to estimate
the probability of wound healing or infection by conside-
ring various predictors, including patient age, wound size,
and comorbid conditions. For instance, a logistic regression
model could be utilized to forecast the probability of wound
healing within a specific timeframe using initial wound as-
sessment data [20].

The K-nearest neighbors (KNN) algorithm is a method
of learning that operates on instances, with the output being
determined by the majority vote of the k nearest training
examples in the feature space [21]. This algorithm can be
employed to classify wound images by comparing them to
a collection of labeled images. Additionally, it has the capa-
bility to predict patient outcomes by examining the current
patient’s data in relation to similar cases stored in the data-
base. For instance, a KNN model may classify a wound by
identifying the most comparable cases within a designated
training set [21].

FAIT, or information aware deep neural network, is a
unique variant of deep learning that prioritizes awareness
of the informational content within the data. This emphasis
on information awareness enhances both the efficiency and
precision of the model [22]. FAIT models excel in processing
extensive collections of wound images, extracting significant
features, and generating forecasts regarding wound healing
stages and treatment outcomes. For instance, by training a
FAIT model on a vast dataset of wound images and patient
records, it allows for analysis and treatment recommenda-
tions, enhancing the accuracy of diagnoses and treatment
strategies [22].

Deep neural networks known as convolutional neural net-
works (CNNSs) have proven to be incredibly powerful when it
comes to analyzing visual imagery [23]. Their effectiveness
in tasks, such as image recognition and classification, is un-
paralleled. In the specific context of wound images, CNNs
play a crucial role in their classification and segmentation. By
automatically extracting important features like wound size,
depth, and color, CNNs enable accurate monitoring of the
healing process. For instance, a CNN can categorize wound
images into different types (e.g., acute, chronic) or stages of
healing, while also providing precise measurements through
wound area segmentation [23].

The role of Al in enhancing wound care
management

The integration of Al technologies, particularly CNN,
is revolutionizing the field of wound care by enhancing the
diagnosis of wound types and severities [23]. CNNs, a class
of deep learning algorithms, are adept at processing ima-
ges, making them particularly useful for analyzing wound
photographs [24]. By training these models on vast datasets
of wound images, Al can learn to recognize patterns and
features indicative of different wound types, such as ulcers,
surgical wounds, or burns, as well as assess their severity [25].
This capability is crucial for healthcare workers, as accurate
diagnosis is the first step towards effective treatment [26].
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Moreover, the use of CNNs in wound care represents a sig-
nificant advancement over traditional methods, which rely
heavily on visual inspection and subjective assessment by
medical professionals. For example, evaluation of autofluo-
rescence and use of ICG in the near-infrared spectrum are
promising tools for visually verifying microcirculation that
could potentially be integrated in CNN, leading to better
patient outcomes [27—29].

Al models, including the information aware deep neural
network (FAIT), are playing a pivotal role in creating perso-
nalized wound care plans, marking a significant leap forward
in tailored healthcare solutions [24]. FAIT, by leveraging
deep learning and information theory, can process a multi-
tude of patient data points, from wound images to historical
health records, to generate customized treatment strategies
[30]. This approach not only considers the wound’s current
state but also incorporates patient-specific factors, such as
underlying health conditions, previous wound history, and
potential for healing, ensuring a holistic approach to wound
management [31]. The personalized plans derived from Al
models like FAIT can drastically improve patient outcomes
by addressing the unique needs of each individual, a sig-
nificant improvement over the one-size-fits-all approach
traditionally used in wound care [25]. This advancement
underscores the transformative potential of Al in healthcare,
offering more effective, efficient, and patient-centered treat-
ment options [24].

The use of Al technologies, especially forest algorithms
and SVM, has proven to be remarkably effective in monito-
ring wound healing progress and predicting outcomes. These
models can analyze time-series data from wound images,
patient vitals, and treatment responses to assess healing
progress and anticipate potential complications [23]. Fo-
rest algorithms, known for their ability to handle complex,
nonlinear data, can identify subtle changes in the wound’s
condition that might indicate improvement or deterioration
[32]. Similarly, SVM, with its classification and regression
capabilities, can predict the future trajectory of wound hea-
ling, enabling healthcare workers to make informed deci-
sions about treatment adjustments [12, 33]. This predictive
capacity is invaluable, as it allows for early intervention in
cases where the wound is not healing as expected, potentially
preventing complications and ensuring timely recovery [34].
The application of forest and SVM in wound management
exemplifies the broader trend of Al’s transformative impact
on medical practice, offering tools for more proactive and
precise care [23, 24].

Comparative analysis of the algorithms
Utilizing logic regression in predicting wound infection
risks and complications involves harnessing Al to analyze
various factors that could influence the healing process. Lo-
gic regression, a form of machine learning, excels at identify-
ing relationships between different variables and outcomes,
making it an ideal tool in the medical field for predictive
analysis. This methodology relies on the creation of logical
combinations of binary predictors to model complex interac-
tions that can predict the likelihood of wound infections and
complications. By feeding the model with historical patient
data, including wound characteristics, patient demogra-

phics, and treatment outcomes, healthcare workers can gain
insights into the risk factors associated with wound healing.
This predictive capability enables a more personalized ap-
proach to patient care, allowing for the implementation of
preventative measures and tailored treatment plans that can
significantly improve patient outcomes [35].

The application of KNN in identifying effective treat-
ment methodologies based on historical data demonstrates
the power of Al in leveraging past patient outcomes to in-
form current treatment strategies. KNN works by identi-
fying the “nearest” data points in a dataset based on simila-
rity measures, which in the context of wound care could
include variables, such as wound type, size, location, and
patient health status. The model then analyzes the treat-
ment outcomes of these similar historical cases to predict
the most effective treatment for a new patient with compa-
rable characteristics. This approach not only streamlines
the decision-making process for healthcare professionals
but also enhances the accuracy of treatment predictions,
ultimately leading to better patient care and recovery rates.
The simplicity and flexibility of KNN make it particularly
appealing for use in medical applications where treatment
decisions need to be made quickly and efficiently based on
a wide range of factors [33].

Deep learning models like CNN are increasingly being
trained on vast datasets to refine treatment strategies over
time, demonstrating the advancements in Al’s role in medi-
cal treatment optimization. CNNSs, a class of deep neural
networks, are especially adept at processing and analyzing
visual data, such as medical images of wounds. By training
these models on extensive collections of wound images, an-
notated with information regarding wound type, treatment
applied, and healing outcomes, CNNs can learn to identify
subtle patterns and indicators that may not be apparent to
human observers. This capability allows for the enhanced
assessment of wound states and the prediction of the most
effective treatment methods, taking into account the com-
plexities and nuances of each individual case. Furthermore,
as more data is collected and fed into these models, their
accuracy and predictive power continue to improve, offering
the potential for even more personalized and effective treat-
ment strategies over time [2].

Challenges and future directions
in Al-driven wound care

The integration of Al into medical practice, particularly
in wound care, necessitates a shift towards more transparent
Al models. Transparency in Al models is crucial, as it not
only builds trust among healthcare professionals but also
provides a deeper understanding of how Al decisions are
made, which is essential for clinical acceptance and applica-
tion [23]. Traditional machine learning models, such as SVM
and KNN, are appreciated for their simplicity and interpre-
tability [36]. However, as the complexity of models increases
with advancements like convolutional neural networks and
information aware deep neural networks (FAIT), the need for
transparency becomes more pronounced. Ensuring that these
advanced models can be scrutinized and validated by prac-
titioners is vital for their responsible deployment in medical
settings.
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Transparent Al models would allow healthcare profes-
sionals:

— to understand the rationale behind Al-driven recom-
mendations;

— assess the reliability of Al-generated diagnoses;

— enhance patient care by integrating Al insights with
clinical expertise.

The development of sophisticated Al models, such as
the FAIT for wound care, underscores the importance of
interdisciplinary collaboration. Integrating clinical expertise
into the development process of AI models is paramount
to ensure their effectiveness and applicability in real-world
medical settings [24]. The invaluable insights and practi-
cal knowledge held by clinical professionals can play a cru-
cial role in refining Al algorithms, ensuring they are better
equipped to understand the intricacies of medical diagnosis
and treatment. For instance, by working closely with clini-
cians, Al developers can incorporate feedback on the FAIT
model’s performance in identifying and assessing wound
characteristics, leading to enhanced predictive accuracy and
treatment personalization.

Such collaboration facilitates:

— the alignment of AI model objectives with clinical
realities;

— the fine-tuning of Al algorithms based on direct clini-
cal feedback;

— the bridging of the gap between technological innova-
tion and practical medical application.

Al’s role in predictive analytics and personalized treat-
ment for wound care presents a promising avenue for fu-
ture research and development [25]. The potential of Al to
analyze vast datasets and identify patterns undetectable by
human analysis could revolutionize the approach to wound
management. Predictive analytics powered by Al can lead
to more accurate forecasts of wound healing trajectories,
enabling personalized treatment plans that consider the
unique characteristics of each patient’s wound. Additio-
nally, the continuous evolution of Al models, through the
incorporation of more complex algorithms and diverse da-
tasets, holds the promise of further enhancing the precision
of treatment recommendations [1].

It is necessary to develop software and hardware com-
plexes for automatic determination of the wound area, using
the principles of old developments and the achievements of
modern technologies. This will allow to objectify the wound
healing follow-up process and assess the influence of various
factors on it. Further algorithmization of ballistic experiment
results is very promising but requires digitization using bullet
wound examples, and in the future, the study of fragment-
induced damage [13, 37].

Key areas for future exploration in Al-driven wound care
include:

— developing Al models that can predict wound infection
risk and healing time with high accuracy;

— utilizing Al for tailor wound care treatments to the
individual’s specific physiological and environmental factors;

— improving the interoperability of Al systems for
seamless integration with current healthcare IT infra-
structure ensuring data analysis in real-time and decision
support.

Discussion

As a result of possibly incomplete but representative re-
view, we can say that the given methods are used not to full
extent and barely differ from standard methods that are used
without artificial intelligence. There are practically no re-
commendations regarding artificial intelligence training tools
in one way or another, how to train artificial intelligence, first
of all, to determine the specific weight of each fact. That is,
on the one hand, there are no thorough trainings of Al by
doctors, and, on the other hand, control of the obtained
results and correction as asking questions and submitting
material. Secondly, a mechanism for asking questions on
behalf of artificial intelligence to researchers or to doctors
for clarifying certain nuances of the processes being observed
has not been developed, that is, there is no direct dialogue
between Al and medical workers to improve accuracy and
adequacy of the answer depending on the situation. Intel-
ligence should “doubt”, demand clarifications and move
away from banal linear logic to ensure that even most difficult
cases like fragment injuries from high-energy weapons can be
processed by Al [10].

Usually, lack of adequate response can be explained by
the fact that medical and technical tasks are created by doc-
tors or people who have a medical education but have zero
or insufficient skills in both conventional programming and
software architecture, as well as in the concept of artificial
intelligence in general, they do not understand all its pos-
sibilities — benefits and limitations. They do not have this
completeness of data. Developers, having received already
formulated medical and technical task, carry it out purely
from a formal point of view. Information about the possi-
bilities and features of artificial intelligence, unlike the usual
coding, which they possess, they do not convey to doctors
and medical workers, moreover, developers, more often than
not, act not as co-authors of the creative process, but as or-
dinary performers.

Conclusions

It is necessary to create numerous working groups of
highly qualified specialists from each discipline and direc-
tion of medical activity, where the specific weight of each
symptom, laboratory indicator, each radiological and ultra-
sound examination data is determined based on the results
of real cases. And such work should have no less discipline
and structure than medical research, it is optimal to get a
universal software tool for this stage, which can be used with
certain variations for the whole variety of pathological condi-
tions and processes.

[t is necessary to create a two-stage system of setting
tasks. The first stage of setting a medical task is created by
medical workers in cooperation with digital specialists for
the initial formalization of the request.

At the second stage, a broad working group is established
under the leadership of a certified Al specialist. In the pro-
cess of dialogue, communication with medical workers takes
place, the goals and objectives are clarified, and based on the
proposed Al tools and methods, correction is made with the
possible expansion or detailing of certain data. Only then the
work begins with the involvement of the results of the estab-
lished specific weight of factors and the developed architec-
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ture of the methodology for the construction of these or other
systems. Once again, it is worth emphasizing that Al systems
should not be one-sided but rather have the nature of a dia-
logue with both medical workers and patients, and should
not have the character of linear logic, but use indirect and
non-obvious connections in the process of program work.

This is only a superficial, perhaps not the most perfect
scheme of work, but the involvement of Al must be syste-
matic in order to obtain truly important and reliable data,
and the result must not be at the level of a generative pre-
trained transformer.

References

1. Lurin I, Gorobeiko M, Lovin A, Gorobeyko B, Lovina N, Di-
nets A. Application of artificial intelligence in civil and military medi-
cine. Georgian Med News. 2024,;348:94-8.

2. Alser O, Dorken-Gallastegi A, Proaiio-Zamudio JA, Neder-
pelt C, Mokhtari AK, Mashbari H, et al. Using the Field Artificial
Intelligence Triage (FAIT) tool to predict hospital critical care re-
source utilization in patients with truncal gunshot wounds. Am J Surg.
2023;226(2):245-50.

3. Franco D’Souza R, Mathew M, Mishra V, Surapaneni KM.
Twelve tips for addressing ethical concerns in the implementation
of artificial intelligence in medical education. Med Educ Online.
2024;29(1):2330250.

4. Gumeniuk K, Lurin I, Tsema I, Susak Y, Mykhaylenko O,
Nehoduiko V, et al. Woundary ballistics of biological tissue’s plas-
tic deformation on the model of ballistic plastiline using hollow point
and shape-stable bullets. Journal of Education, Health and Sport.
2021;11(11):37-57.

5. Dinets A, Nykytiuk O, Gorobeiko M, Barabanchyk O, Khrol N.
Milestones and pitfalls in strategic planning of healthcare in capital city
in transition. Georgian Med News. 2021;315:189-95.

6. Tsema 1V, Bespalenko AA, Dinets AV, Koval BM, Misha-
lov VG. Study of Damaging Factors of Contemporary War, Leading to
the Limb Loss. Novosti Khirurgii. 2018;26(3):321-31.

7. Lurin I, Burianov O, Yarmolyuk Y, Klapchuk Y, Derkach S,
Gorobeiko M, et al. Management of severe defects of humerus in combat
patients injured in Russo-Ukrainian war. Injury. 2024,55(2):111280.

8. Golovko S, Gybalo R, Lurin I, Taraban I, Kobirnichenko A, Ga-
niuk V, et al. Penetrating gunshot wounds to the penis: a case report of com-
bat patient injured in the war in Ukraine. Int J Emerg Med. 2023;16(1):5.

9. Gumeniuk K, Lurin IA, Tsema I, Malynovska L, Gorobeiko M,
Dinets A. Gunshot injury to the colon by expanding bullets in combat
patients wounded in hybrid period of the Russian-Ukrainian war during
2014—2020. BMC Surg. 2023,23(1):23.

10. Lurin I, Khoroshun E, Negoduiko V, Makarov V, Shypilov S,
Boroday V, et al. Retrieval of ferromagnetic fragments from the lung using
video-assisted thoracoscopic surgery and magnetic tool: a case report of com-
bat patient injured in the war in Ukraine. IntJ Emerg Med. 2023;16(1):51.

11. Rogovskyi VM, Koval B, Lurin 1A, Gumeniuk K, Gorobei-
ko M, Dinets A. Temporary arterial shunts in combat patient with
vascular injuries to extremities wounded in Russian-Ukrainian war: A
case report. International Journal of Surgery Case Reports. 2023;102.

12. Tertyshnyi SV, Lurin I, Khomenko IP, Gumeniuk KV,
Shapovalov VY, Nehoduiko VV, et al. A new approach for reconstruc-
tion of the gunshot defect of the flexor surface of the ungual (distal)
phalanx by the proper transverse branch of the digital artery: a case
report of combat patient injured in the Russo-Ukrainian war. Scand J
Trauma Resusc Emerg Med. 2023;31(1):64.

13. Tsymbaliuk V, Lurin I, Gumeniuk K, Herasymenko O,
Furkalo S, Oklei D, et al. Modeling of wound ballistics in biological
tissues simulators. Medicni Perspektivi. 2023;28(1):37-48.

14. Gybalo RV, Lurin IA, Safonov V, Dudla DI, Oklei DV, Di-
nets A. Retained bullet in the neck after gunshot wounds to the chest
and arm in combat patient injured in the war in Ukraine: A case report.
Int J Surg Case Rep. 2022;99:107658.

15. Kazmirchuk A, Yarmoliuk Y, Lurin I, Gybalo R, Burianov O,
Derkach S, et al. Ukraine’s Experience with Management of Combat
Casualties Using NATO’s Four-Tier “Changing as Needed” Healthcare
System. World J Surg. 2022.

16. Tsymbaliuk VI, Lurin IA, Gumeniuk KV, Savitsky OF, Popova OM,
Gorobeiko MB, et al. Translational study of gunshot injury to the colon by
modern types of bullets. World of Medicine and Biology. 2022;4(82):192-6.

17. Brovarets OO, Tsiupa KS, Dinets A, Hovorun DM. Unex-
pected routes of the mutagenic tautomerization of the T nucleobase in
the classical A-T DNA base pairs: a QM/QTAIM comprehensive view.
Frontiers in Chemistry. 2018;6.

18. Breiman L. Random Forests. Machine Learning.
2001;45(1):5-32.

19. Cortes C, Vapnik V. Support-vector networks. Machine Lear-
ning. 1995;20:273-97.

20. Cox DR. The regression analysis of binary sequences. Jour-
nal of the Royal Statistical Society Series B: Statistical Methodology.
1958,20(2):215-32.

21. Minaee S, Boykov Y, Porikli F, Plaza A, Kehtarnavaz N, Terzo-
poulos D. Image segmentation using deep learning: A survey. IEEE trans-
actions on pattern analysis and machine intelligence. 2021;44(7):3523-42.

22. Krizhevsky A, Sutskever I, Hinton GE. ImageNet classifi-
cation with deep convolutional neural networks. Advances in neural
information processing systems. 2012;25.

23. Amisha, Malik P, Pathania M, Rathaur VK. Overview
of artificial intelligence in medicine. J Family Med Prim Care.
2019;8(7):2328-31.

24. Alowais SA, Alghamdi SS, Alsuhebany N, Algahtani T,
Alshaya Al, Almohareb SN, et al. Revolutionizing healthcare: the
role of artificial intelligence in clinical practice. BMC Med Educ.
2023;23(1):689.

25. Le DT, Pham TD. Unveiling the role of artificial intelligence
for wound assessment and wound healing prediction. Exploration of
Medicine. 2023,;4(4):589-611.

26. Encarnac¢do R, Manuel T, Palheira H, Neves-Amado J,
Alves P. Artificial Intelligence in Wound Care Education: Protocol for
a Scoping Review. Nurs Rep. 2024, 14(1):627-40.

27. Gorobeiko M, Dinets A. Unexpected mapping of recurrent
laryngeal nerve by fluorescence-guided surgery using near-infrared
indocyanine green angiography. International Journal of Endocrino-
logy (Ukraine). 2023;19(5):349-53.

28. Gorobeiko M, Dinets A. Intraoperative detection of parathy-
roid glands by autofluorescence identification using image-based sys-
tem: report of 15 cases. J Med Case Rep. 2021;15(1):414.

29. Gorobeiko M, Dinets A, Hoperia V, Abdalla K. Improved
intraoperative verification of parathyroid glands by determining their
autofluorescence in the infrared spectrum. International Journal of
Endocrinology (Ukraine). 2021;17(6):465-71.

30. Habehh H, Gohel S. Machine Learning in Healthcare. Curr
Genomics. 2021;22(4):291-300.

31. Bajwa J, Munir U, Nori A, Williams B. Artificial intelligence
in healthcare: transforming the practice of medicine. Future Healthc
J. 2021;8(2):e188-¢94.

128

MeAVLMHA HEBIAKAOAHUX CTOHIB, ISSN 2224-0586 (print), ISSN 2307-1230 (online)

Tom 20, N¢ 5, 2024



Haykosum orasa / Scientific Review

32. Bohr A, Memarzadeh K. Chapter 2. The rise of artificial intel-
ligence in healthcare applications. In: Bohr A, Memarzadeh K, eds.
Artificial Intelligence in Healthcare. Academic Press; 2020. 25-60.

33. Rippon MG, Fleming L, Chen T, Rogers AA, Ousey K. Ar-
tificial intelligence in wound care: diagnosis, assessment and treat-
ment of hard-to-heal wounds: a narrative review. J Wound Care.
2024,33(4):229-42.

34. Han T, Xiong F, Sun B, Zhong L, Han Z, Lei M. Develop-
ment and validation of an artificial intelligence mobile application for
predicting 30-day mortality in critically ill patients with orthopaedic
trauma. Int J Med Inform. 2024;184:105383.

Information about authors

35. Zhang Y, Weng Y, Lund J. Applications of explainable artifi-
cial intelligence in diagnosis and surgery. Diagnostics. 2022;12(2):237.

36. Cheng J, Schmidt C, Wilson A, Wang Z, Hao W, Pantano-
witz J, et al. Artificial intelligence for human gunshot wound classifica-
tion. J Pathol Inform. 2024,15:100361.

37. Horobeiko MB, Nastenko DV. Determination of the ulcer
area in the diabetic foot syndrome using elaborated program supply.
Klin Khir. 2014;2:26-7.

Received 10.06.2024
Revised 18.06.2024
Accepted 29.06.2024 W

Ihor Lurin, MD, DSc, PhD, Professor, Major General of the Medical Service, Academician and Vice President of the National Academy of Medical Sciences of Ukraine, Kyiv, Ukraine; e-mail: lurinnamn@ukr.net;
phone: +380 (50) 135-30-39; Chief Research Fellow, Scientific Department of Medical Care Organization, State Scientific Institution “Scientific and Practical Center of Preventive and Clinical Medicine”
of the State Management of Affairs, Kyiv, Ukraine; https://orcid.org/0000-0001-6280-1725

Maksym Gorobeiko, MD, DSc, PhD, Professor, Department of Healthcare, Faculty of Advanced Training and Postgraduate Education, Kyiv Agrarian University, Kyiv, Ukraine; e-mail: mak.spr15@gmail.com;
phone: +380 (93) 093-21-12; Endocrine Surgeon, Department of Surgery, Deputy Director of Medical Affairs, Medical Center “Lancet Clinic’, Kyiv, Ukraine; https://orcid.org/0000-0003-1303-0076

Yevgen Sokol, Doctor of Technical Sciences, Professor, Corresponding Member of the National Academy of Medical Sciences of Ukraine, Rector of National Technical University “Kharkiv Polytechnic
Institute”, Kharkiv, Ukraine; e-mail: omsroot@kpi.kharkov.ua; https://orcid.org/0000-0003-1370-1482

Olexander Usenko, MD, DSc, PhD, Professor, Academician of the National Academy of Medical Sciences of Ukraine, Head of the Department of Thoracoabdominal Surgery, General Director of the State
Institution “National Scientific Center of Surgery and Transplantology named after 0.0. Shalimov” of the National Academy of Medical Sciences of Ukraine, Kyiv, Ukraine; e-mail: usenko@shalimov.org,
ausenko1962@gmail.com; https://orcid.org/0000-0001-8074-1666

Eduard Khoroshun, Hero of Ukraine, PhD in Medicine, Colonel of the Medical Service, Head of the Military Medical Clinical Center of the Northern Region, Kharkiv, Ukraine; e-mail: ehoroshun@i.ua;
phone: +380 (67) 692-31-20; Associate Professor at the Department of Surgery 4, Kharkiv National Medical University, Kharkiv, Ukraine; https://orcid.org/0000-0003-1258-1319

Vitalii Makarov, MD, DSc, PhD, Professor, Head of the Department of Surgery 4, Kharkiv National Medical University, Kharkiv, Ukraine; e-mail: docvvmakarov@gmail.com; phone: +380 (67) 951-83-82;
Surgeon at the Surgical Department of the Surgical Clinic, Military Medical Clinical Center of the Northern Region, Kharkiv, Ukraine; https://orcid.org/0000-0002-4224-0294

Volodymyr Nehoduiko, MD, DS, PhD, Associate Professor, Colonel of the Medical Service, Head of the Clinic of Emergency Medical Care (and Reception and Evacuation), Military Medical Clinical Center
of the Northern Region, Kharkiv, Ukraine; e-mail: vol-ramzes13@ukr.net; phone: +380 (50) 452-32-73; Professor at the Department of Surgery 4, Kharkiv National Medical University, Kharkiv, Ukraine;
https://orcid.org/0000-0003-4540-5207

Kostyantyn Gumeniuk, PhD in Medicine, Associate Professor, Chief Surgeon of the Command of the Medical Forces of the Ukraine Armed Forces, National Military Medical Clinical Center“Main Military
Clinical Hospital’, Kyiv, Ukraine; e-mail: gkv73@ukr.net; phone: +380 (67) 976-36-17; https://orcid.org/0000-0001-8892-4061

Borys Gorobeyko, Student, Coburg University of Applied Sciences, Coburg, Germany; e-mail: bgorobejko@gmail.com; https://orcid.org/0009-0006-6531-8767

Andrii Dinets, PhD in Medicine, Associate Professor, Head of the Department of Healthcare, Faculty of Advanced Training and Postgraduate Education, Kyiv Agrarian University, Kyiv, Ukraine; e-mail:
andrii.dinets@gmail.com, andrii.dinets@kaunaas.com; Surgeon Endocrinologist, Department of Surgery, Medical Center “Verum Expert Clinic’, Kyiv, Ukraine; https://orcid.org/0000-0001-9680-7519

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

AypiH I.A."2, [opo6eriko M.b.%4, Cokon €.1.5, YceHko O.FO.¢, XopouuyH E.M.7, Makapos B.B.”¢, Heroayviko B.B.”¢, [ymeHrok K.B.°,

[opobeviko b.7, AiHevLp A.B.3

"HauioHAABHO QKQAEMIsSTt MEAMYHUX HAYK YKoQiHW, M. KuniB, YikpaiHa
2AHY «HayKoBO-MPAKTUHHM LIEHTP MPOGIAQKTUYHOI TQ KAIHIYHOT MeamumHn» AYC, M. Kuis, YkpaiHa

3KniBCbKm QrpapHWY yHiBepcuteTt, M. Kuis, YkpaiHa
MeamnaHi ueHTp «Lancet Clinic», m. Kuis, YkpaiHa

SHALIOHOABHW TEXHIYHN YHIBEPCUTET «XQPKIBCBKM MONITEXHIHHA IHCTUTYT», M. XOpKiB, YKpQiHO

SAY «HaLioHQAbHWK HQYKOBMV LIEHTP Xipyprii Ta ToaHcrinaHToor i imeHi O.O. LLanimosa» HAMH Ykpainu, m. Kuis, YkpaiHa
’XQPKIBCbKV HOLOHOABHWV MEANYHUA YHiBEpCUTET, M. XapKiB, YkpaiHa

BiriCbKOBO-MEANYHUM KAIHIYHWY LIeHTP [TiBHIYHOro perioHy, M. Xapkis, YkpaiHa

*HaLIOHQABHV BINCbKOBO-MEANYHN KAIHIYHM LIEHTP «[OAOBHWI BIMCbKOBUIA KAIHIYHWY rOCMiTAAb», M. KniB, YkpaiHa
Ko6YpP3bKMK YHIBELCUTET MPUKAQAHUX HAYK, M. KOBYpr, Himey4nHa

"MeandHn ueHTp «Vierum Expert Clinic», m. Kuis, YkpaiHa

OrAsiA 30CTOCYBOHHS LUTYYHOTO iIHTEAEKTY K NPOTOKOABHOIO iIHCTPYMEHTY AiKYBOHHS POH

Pe3tome. ToGanbHMii iHTEpec Ta CyTTEBI NPOOIEMU B Liii ramysi
COPUSIIOTH 11 aKkTyaabHOCTI. Llei aHami3 30cepemKy€eThbcsl Ha BITPO-
Ba/DKEHHI IITYYHOTO iHTEJEKTY B chepi MEIUIIMHU 3 OCOOIMBUM
aKILIEHTOM Ha OTo 3aCTOCYBaHHi [UIsl JIIKYBaHHS paH. 3aBIsKU YKC-
JICHHUM OHJIAaM{H-IOCTiIKEHHSM i TTyOJTiKallisiM MU MOXKEMO OTPH-
MaTH YSIBJICHHSI TIPO Te, SIK IITYYHUI iHTEJIEKT BUKOPUCTOBYETHCS
JUTSI TIOKPALLEHHS JiarHOCTUKH, JTIKyBaHHSI i MOHITOPHHTY 3aro€HHSI
paH. [HTerpartist ITyYHOTO iHTEJIEKTY B 116l CEKTOp 31aTHA 3MiHUTH
MEIUYHY ITPAKTUKY IUISIXOM MiABUILIECHHS TOYHOCTI, €(PeKTUBHOCTI
Ta iHAUBITyaIbHOTO AOLJISIAY 3a MalieHTaMu. SIK HaCTimoK, 1151 cpepa
JIOCJTIIKEeHb 1 Mporpecy cTajia MpoBiIHOIO B IJTIOOATLHOMY MacIITa0i.
MW BUKOPUCTOBYBAJIM €JIEKTPOHHI 0231 TAHUX MEIMYHUX ITyOTiKarliit
PubMed i Google Scholar, nmrykaroum aHOTaIlii 32 TAKMMM KITIOUOBUMU
(bpazamMu: IITyYHUI IHTEIEKT i JIiKyBaHHS paH, IITYYHUI iHTEJIeKT Ta

BOTHETIAJIbHI IIOPaHEeHHS], IITYYHUIA iHTEIEKT i BilichKoBa MeIUIIMHA,
LITYYHUI iHTeIeKT Ta Xipyprisi. Ha ocHOBI pe3ybrartiB MoliyKy 0ys1o
MPOBEICHO aHali3 Jitepatypu. Bucrnoexu. HeoOXinHO CTBOpUTHU YMC-
JIeHHi po0OoYi TPy BUCOKOKBaJTi(hiKOBAaHUX CIIELIaJTiCTIB 3 KOXKHOI
VCLUIUTIHY Ta HAIIPSMKY MEIMYHOI TiSUTEHOCTI, 1100 32 pe3yJIbTaTaMK
peaibHUX BUIA/IKiB BU3HAYATH ITUTOMY Bary KOHKPETHOTO CUMITTOMY,
JIaOOPATOPHOTO MOKA3HUKA, KOXKHOTO Pe3yJIBTaTy PEHTTEHOJIOTYHOTO i
VIIBTPa3BYKOBOTO JOCTiIKeHHSI. Taka po6oTa MTOBMHHA MaTH HE MEHIIT
TTOPSIIOK i CTPYKTYPOBAHICTh, HixK MEAMYHI JOCTimKeHHS. [I1sT IIboro
eTaIy ONTUMaJIbHO OTpUMATH YHiBepCaIbHMIA TPOrpaMHUii 3aci0, SIKUit
MOXHAa BUKOPMCTOBYBATH 3 TIEBHUMMU BapiallisiMu [UTs BCi€l pi3HOMA-
HITHOCTI TTAaTOJIOTIYHMX CTAHIB i IIPOLIECIB.

KorouoBi cj10Ba: 1uTyuHuii iHTEIEKT; IIKYBaHHS PaH; MALIMHHE
HaBYaHHS; HelipoMepeka; nepcoHidikoBanuii niarno3; FAIT
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