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To date, the diagnosis and treatment of extrahepatic cholestasis (EHC) at various
stages of development remains one of the most pressing problems of modern biliary
surgery. The purpose of the study is to determine the structural changes of the liver in
patients with EHC of non-tumoral genesis according to shear wave elastometry and
ultrasound in comparison with biochemical indicators of endotoxemia, inflammation
and markers of fibrosis. Preoperatively, 121 patients with EHC of non-tumoral genesis
were examined: standard general clinical studies, ultrasound examination of the liver
and its shear wave elastometry were performed. Depending on the presence of jaundice
and symptoms of hepatocyte damage, all the patients were divided into 4 groups. Serum
content of medium molecular weight peptides, free hydroxyproline and
glycosaminoglycans was determined. Statistical processing of the obtained data was
performed using SPSS 16.0. In patients with EHC of non-tumoral genesis according to
shear wave elastography, the stiffness of the liver varied depending on the increase in
the intensity of jaundice. It was found that the serum bilirubin level in such patients was
significantly different depending on the available jaundice and symptoms of hepatocyte
damage both in comparison with the control group and between the study groups. In
EHCs, structural changes in the liver depend on abnormalities in the biochemical
composition of serum, which are significantly altered by prolonged extrahepatic
cholestasis and manifested by severe liver failure. Thus, an increase in endotoxemia
(p<0.001) was found in patients with EHC of non-tumoral genesis without jaundice and
evidence of cholestasis development; indicators of liver stiffness depend on the level of
bilirubinemia (r = 0.84), and in patients with hepatocyte damage also on the duration of
cholestasis (r = 0.68). Bilirubin levels cannot be an indicator of long-term EHC.
Keywords: extrahepatic cholestasis of non-tumor genesis, elastometry, markers of
endogenous intoxication, damage to hepatocytes.

Introduction

The term "cholestasis" of Greek origin literally means

and structure of the bile ducts, depending on the level of the

"fixed bile" (xoAn - "bile" + otdoig - "stasis"). Cholestasis is
one of the main processes that occur in the liver in the
development of diseases of different etiology. Cholestasis
syndrome is a clinical-laboratory syndrome characterized
by an increase in bilirubin and bile excreted substances in
the blood as a result of impaired synthesis or outflow. Actually,
the term "cholestasis" in its modern sense was introduced
by Popper and Schaffer only in 1970 to designate not only
the mechanical causes of impaired bile flow, but also in
connection with impaired secretion of its individual
components, primarily impaired hepatocyte function
(intrahepatic cholestasis) [1]. From the point of view of the
development of the disease in accordance with the structure

block, hepatocellular, tubular and duct cholestasis are
distinguished. When viewed in a larger format, isolated
hepatic and extrahepatic cholestasis (EHC) are classified.
EHC have been known since ancient times, whereas
intrahepatic cholestasis has caught the attention of
physicians only in the mid-twentieth century. Until the 1960s,
bile passages at all levels were associated solely with
mechanical obstruction of the duct system, which arose as
a complication of gallstone disease.

In the next 15 years, an increase in the worldwide
incidence of pathology of the biliary system is projected (by
30-50%), which is caused by hereditary factors, changes in
the nature of nutrition and a sedentary lifestyle. It should be
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noted that over the past 10 years, there has been a steady
trend of increasing incidence of cholelithiasis, which is
accompanied by the development of extrahepatic cholestasis
[2,3,4,5,10].

Functional EHC is most often caused by Oddi sphincter
dysfunction. Obstructive EHC, or mechanical jaundice, is a
persistent violation of the excretion of bile from the bile ducts
and gallbladder into the lumen of the duodenum, which can
be caused by obstruction of the bile ducts by gallstones,
helminths or mechanical compression of the bile ducts from
the outside by tumor (pancreatic head, large duodenal
papilla, common bile duct, enlarged gallbladder),
inflammatory swelling of the mucous membrane of the biliary
passages (non-purulent, sclerosing or purulent cholangitis),
bile duct stricture and other factors. Violation of the outflow of
bile leads to its stagnation, increasing the pressure in the
bile capillaries, their overstretching, increasing the
permeability of the walls and their rupture, which promotes
the flow of bile directly into the blood. The appearance of bile
in the blood leads to the development of cholemic syndrome,
and with complete obstruction of the bile ducts and the
cessation of bile flow to the intestine (clinically, this is
manifested in the acholic stool).

At detection of a syndrome of a cholestasis at the patient,
for doctor it is necessary to make qualitative differential
diagnostics with precise determination of degree and place
of formation of the block and it is unacceptable to establish
the diagnosis without excluding the possible causes of
cholestasis. Diagnostic errors that occur in 12-38% of cases
of cholestasis [3] lead to loss of precious time, occurrence
of liver failure or other serious complications (gastrointestinal
bleeding, purulent cholangitis, liver abscesses, sepsis) that
in 14-27% of observations lead to death [1, 3, 8, 9, 10].

To date, prevention and treatment of EHC at various
stages of development remains one of the most pressing
problems of biliary surgery. There is evidence [11, 12, 13]
that EHC affect the elasticity of the liver, but to date, the
possibilities of using elastography to assess the functional
and morphological status of the liver in EHC of non-
tumorigenesis have not been sufficiently studied. Recently,
several ultrasound and radiological methods have been
developed to quantify liver elasticity. One of the most accurate
and common among them is the method of shear wave
elastography (SWE).

The basis of the method of shear wave elastography is
the property of the ultrasonic beam to generate transverse
mechanical shear waves in the direction of its propagation.
The speed of their passage through the fabric depends on
its stiffness or visco-elastic properties. The digital expression
of liver stiffness is determined in kilopascals (kPa) from a
specific control volume of the liver parenchyma [11-13].
However, the effect of EHC on liver elasticity in comparison
with non-invasive serum markers of endotoxemia,
inflammation, and fibrosis has not been studied.

Purpose of the study: to determine structural changes
of the liver according to shear wave elastometry and

ultrasound in comparison with biochemical indicators of
endotoxemia, inflammation, markers of fibrosis in patients
with non-hepatic cholestasis of non-tumoral genesis.

Materials and methods

The data of the examination of 121 patients with EHC of
non-tumoral genesis who were undergoing treatment at the
department of digestive surgery of the State Institution
"Institute of Gastroenterology of the National Academy of
Medical Sciences of Ukraine" for the period from 2013 to
2019 were analyzed.

Extrahepatic cholestasis in 22 patients (18.18%) patients
was caused by chronic calculous cholecystitis with the
phenomena of Oddi sphincter, in 28 patients (23.14%) -
choledocholithiasis after cholecystectomy, in 18 patients
(14.87%) - stenotic papillitis after cholecystectomy, in 16
patients (13.22%) by residual choledocholithiasis, in 12
(9.91%) by choledocholithiasis with chronic calculous
cholecystitis and stenosis papillitis, in 6 (4.95%) by
choledocholithiasis with stenosis of the terminal
choledochitis, in 3 (2.47%) fixed concrement of terminal
choledochus and chronic calculous cholecystitis, in 2
(1.65%) - choledocholithiasis with chronic calculous
cholecystitis, complicated by cholecystoduodenal fistula,
in 5 patients (4.13%) Mirizzi syndrome and in 9 patients
(7.43%) exacerbation of pancreatitis on the background of
choledocholithiasis with chronic calculous cholecystitis.

The duration of EHC with jaundice was determined
according to the E. V. Smirnov classification (1974). Acute
cholestasis (up to 10 days) was observed in 35.5% of
patients (n=43), prolonged cholestasis (from 10 to 30 days,
which after a severe attack took a stable character and
lasted up to 4 weeks) was observed in 44.62% of patients
(n=54), and chronic (more than 30 days) - in 19.83% (in 24
patients).

To solve the tasks, depending on the type of EHC of
non-tumoral genesis of patients was divided into 4 groups:
EHC type 1 - without jaundice and without damage to
hepatocytes (n=50); type 2 EHC - no jaundice with
hepatocyte damage (n=38); type 3 EHC - with jaundice
without damage to hepatocytes (n=17); type 4 EHC with
jaundice and hepatocyte damage (n=16).

The study excluded patients who had concomitant
diseases such as viral and autoimmune hepatitis, Carroll's
disease, Wilson-Konovalov's disease, Gilbert's syndrome,
and oncological genesis of jaundice. The mean age of the
examined patients was 58.23+1.69 years. The youngest
patient was 27 years old, the oldest was 83. The largest
number of patients were patients aged 40 to 69 years, ie
most patients were of working age. Most patients were
women (87 (71.9%)).

All patients with simultaneous shear-wave elastometry
(SWE) on a Soneus P7 apparatus (Kharkiv, Ukraine-
Switzerland) with a sensor with a frequency of 2-5 MHz at a
depth of not more than 70 mm from the capsule were
performed ultrasound. 7 successful measurements (£ up
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to 10%, deviation up to 1) were evaluated, followed by
determination of the median, which characterized the
stiffness of the liver tissue in kilopascals (kPa). Stratification
of reliable results was performed depending on the ratio of
IQR/median - less than 30%.

The concentration of total bilirubin in the serum was
determined according to the instructions to the kits of
EliTech (France). The activity of alanine-aminotransferase
(ALT), aspartate-aminotransferase (AST), alkaline
phosphatase (ALP), y-glutamyltransferase (GGT) serum
was determined by ultraviolet kinetics (ALT/GPT, AST - AST/
GOT), recommended by the International Federation of
Clinical Chemistry (IFCC) according to the instructions of
the EliTech kits (France). The presence of endogenous
intoxication (El) was determined by the content of medium
molecular weight peptides (MMP) according to V.V.
Nikolaychuk. The MMP fraction consists of aromatic amino
acids, which are part of proteins, collagen fibers, aromatic
amino acids, among which tyrosine and tryptophan occupy
a significant place, and therefore the increase in the content
of MMP in serum is a marker of activation of catabolic
processes in the body. Fibrosis processes were evaluated
by the content of hydroxyproline free (HPf) and
glycosaminoglycans (GAG). In serum, the content of GAG
was determined according to Rimington, HPf - by Osadchuk,
the activation of the inflammatory process in patients was
evidenced by a change in the level of alpha-1-acid
glycoprotein, the content of which was determined by
Weimer [16]. Assessment of biochemical parameters was
given according to their content in blood of relatively healthy
20 persons (control group).

In order to optimize the mathematical processing, all
the input data was entered into a database built using
Microsoft Excel spreadsheets. Statistical processing of the
obtained data was performed using SPSS 16.0. For
statistical analysis of the data used: M - mean value, m -
error in determining the mean, comparison of mean values
of the variables was performed using parametric method
(Student's t-test) for the normal distribution of these
features, expressed in the interval scale. The
correspondence of the type of distribution of signs of the
law of normal distribution was checked using the Shapito-
Wilk method. In other cases, a nonparametric method (the
Mana-Whitney U test) was used. The difference in mean
values was considered significant at p<0.05. To determine
the relationship between the data, a correlation analysis
was performed with the calculation of the Spearman
correlation coefficient (r) [19].

Results

According to shear wave elastography in patients with
EHC of non-tumoral genesis, the stiffness of the liver varied
depending on the increase in the intensity of jaundice and
was in patients of group | - 6,021+0,223 kPa, Il - 6,383+0,171
kPa, Il - 7,812+0,321 kPa, in IV - 8,022+0,364 kPa (p<0.001),
respectively.

It was found that liver stiffness indices for SWE in patients
with EHC differed significantly between the study groups
and depended on the level of bilirubinemia (r=0.84) (Fig. 1).
The indicators of liver stiffness according to the SWE and
the diameter of the choledoch according to the ultrasound
are shown in Table 1.

It was found that the liver stiffness indices correlated
well with the established choledoch diameter parameters
during ultrasound (r = 0.69): | group - 7.582+0.121 mm; Il -
8.112+0.191 mm; lll - 9.312+0.242 mm; IV - 13.06+0.72 mm
(see Table 1 and Figure 2).

Serum bilirubin levels were found to be significantly
different in patients with EHC of non-tumorigenic genesis
depending on the available jaundice and hepatocyte damage
rates, both compared to controls and between the study
groups (Fig. 3). Thus, in group Il the bilirubin level was 1.5
times higher (34.71+3.23 pmol/l), in Il - 6.7 times (159.0£12.7
pmol/l), in IV - 13 times (313.8+28.1 ymol/l). 1) relative to
patients of group | (p<0.05).

The activity of serum enzymes confirmed cytolytic
processes in the liver. Hyperalanine aminotransferasemia
and hyperaspartate aminotransferasemia were observed
in patients in all groups compared to controls, but changes
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Fig. 1. Dependence of SWE level (kPa) on total serum bilirubin
content in patients with non-tumorigenic EHC.
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Fig. 2. Dependence of SWE level (kPa) on mean choledoch diameter
(mm) in patients with EHC of non-tumorigenic genesis.
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Table 1. Indicators in patients with different types of extrahepatic cholestasis.

Indicator I group (n=50) Il group (n=38) Il group (n=17) IV group (n=16)
SWE, kPa 6.021+0.223 6.383+0.171 7.812+0.321 " ### 8.022+0.364  ###
The diameter of the common bile duct, mm 7.582+0.121 8.112+0.191* 9.312+0.242 *** #H# 13.06+0.7 2 **#HH#°°°
Notes: * - p<0.01, *** - p<0.001 - reliability of differences between indicators of patients of groups Il, lll, IV and | group; ## - p<0.01, ###

- p<0.001 - reliability of differences between indicators of patients of Ill and IV groups and Il group; °°° - p<0.001 - the reliability of the

differences between the indicators of patients Ill and IV group.

in the Il and IV groups were more pronounced and probably
significant (p<0.001) (Fig. 4).
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Fig. 3. Total bilirubin level in serum of patients with non-tumor
genesis of EHC. A - p<0.001 - significance of the difference
between the indicators of patients I, II, llI, IV groups and indicators
of the control group; ** - p<0.01, *** - p<0.001 - significance of
differences between patients of groups Il IIl, 1V and |; ### - p<0.001
- significance of difference between indicators of patients of Il
and IV groups and group Il; °°° - p<0.001 - significance of the
difference between indicators of patients of Il and IV groups.
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Fig. 4. The activity of liver enzymes in the serum of patients with
EHC non-tumoral genesis. ** - p<0.001 - significance of the
difference between the indicators of patients |, Il, IIl, IV groups and
indicators of the control group; ** - p<0.01, *** - p<0.001 -
significance of the difference between the indicators of patients
of Il, I, IV groups and group I; - p<0.01, -p<0.001 - significance
of the difference between indicators of patients of Ill and IV groups
and group II; °°° - p<0.001 - significance of difference between
indicators of patients of lll and IV groups.

The determined values of alanine transaminase in serum
by groups: 38.22+3.45 U/L in group |; 136.0+£27.8 U/L in group
II; 39.824+5.11 in group Il and 287.0+44.6 U/L in group IV
(p<0.001). Serum blood alanine transaminase activity was
36.93+4.14 U/L in group I; 84.13+15.50 U/L in group lI;
40.411+6.80 in group lll, and 242.0+49.7 U/L in group IV
(p<0.001). Such indicators testify to disturbance of permeability
of membranes of hepatocytes and their destruction.

Serum cholestasis markers, in contrast to cytolysis
indices, had more pronounced pathological changes in
patients with non-tumorigenic EHC, both in comparison
with the control group and in patients with group IV: their
activity increased - alkaline phosphatase to 284.0+34.6 U/L
in group I; 262.0+32.8 U/L in group Il; 310.0£59.1 U/L in
group Il and 630.0+81.2 U/L in group |V, respectively,
compared with patients in group | (p<0.001) and y-
glutamyltransferase up to 247.0+34.6 U/L in group I;
345.0+£37.6 U/L - in group Il; 260.0+41.4 U/L in group llI; to
610.0+69.9 U/L in group IV, respectively, compared with
patients in group | (p<0.001) (Fig. 5).

Patients with EHC of non-tumorigenic genesis had activity
of inflammatory processes according to the content of
alpha-1-acid glycoprotein in blood serum, which was
increased 1.9 times to 0.451+0.041 g/I, (p<0.001) in
patients of group I; 2.6 times to 0.632+0.053 g/l - group |I;
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Fig. 5. The activity of liver enzymes in the serum of patients with
EHC non-tumoral genesis. ** - p<0.001 - significance of the
difference between the indicators of patients |, I, Ill, IV groups and
indicators of the control group; *** - p<0.001 - significance of
differences between patients of groups II, lll, IVand l; - p<0.001
-significance of difference between indicators of patients of IlI
and IV groups and group II; °° - p<0.01, °°° - p<0.001 - significance
of the difference between indicators of patients of lll and IV groups.
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Fig. 6. The content of alpha-1-acid glycoprotein in the serum of
patients with EHC non-tumorigenesis. * - p<0.001 - significance
of the difference between the indicators of patients I, II, I, IV
groups and indicators of the control group; ** - p<0.01, *** - p<0.001
- significance of the difference between the indicators of patients
of Il, 11, IV groups and group I; #- p<0.05, ### - p<0.001 - significance
of the difference between the indicators of patients of Il and IV
groups and group II.
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Fig. 7. The level of the average molecular peptides of serum of
patients with EHC of non-tumoral genesis. ! - p<0.001 - significance
of the difference between the indicators of patients |, II, Ill, IV groups
and indicators of the control group; ** - p<0.01, *** - p<0.001 -
significance of the difference between the indicators of patients of
I1, 111, 1V groups and group |; # - p<0.05 - significance of difference
between indicators of patients of |1l and IV groups and group Il

3.3 times to 0.801+0.053 g/l - group IlI; 3.8 times to
0.902+0.053 g/l - group IV (p<0.001), respectively, more
pronounced pathological changes were characteristic of
patients of lll and IV groups compared with patients of group
I and control indicators, these changes were accompanied
by an increase of ESR in patients of group Il to 26.70+4.80
mm/g and group IV up to 31.20+£3.60 mm/g (p<0.05), as
well as an increase in leukocyte levels, which reflected the
general inflammatory response of the body (Fig. 6).

The analysis of the data obtained showed a gradual
increase in the content of medium-molecular peptides in
the serum of patients, depending on the intensity of EHC.
The presence of endotoxemia was present in patients of
all groups: significant changes were observed in patients

of group I, which showed an increase in the concentration
of medium-molecular peptides in the serum in 1.3 times
to 902.0£56.4 g/l (p<0.01) relative to patients of group |
(Fig. 7).

It should be emphasized that in patients of group |, in
which the patency disorders were associated with long-
term phenomena of EHC without jaundice and lesions of
hepatocytes - endogenous intoxication syndrome was
formed already at the initial stage of EHC development,
and with the increase in bilirubinemia, the content of
medium molecular peptides, accordingly, in groups Ill and
IV almost: 1.5 to 1050£76 g/l (p<0.001) and 1.7 times to
1139478 g/l (p<0.01), respectively, relative to patients of
group |; 2.4 and 2.6 times relative to the control group
(p<0.001) (see Fig. 7).

There was a gradual decrease in the serum
hydroxyproline free content of patients in all groups
compared to the control group (Fig. 8). It is impossible to
exclude the fact that with the progression of non-neoplastic
EHC, there is an imbalance between the synthesis and
disintegration of collagen in these patients, which indicates
a decrease in the process of collagen degradation, which
was more pronounced in patients of group IV, where its
content decreased in 2-times to 5,232+0,631 umol/Il
(p<0.01) relative to group | (10.72+1.90 ymol/l) and in 1.8
times relative to group 11 (9.633+£1.201 umol/l, p<0.01) (see
Fig. 8).

Increase in GAG concentration in serum was observed
in patients of all groups. In group II, this indicator increased
1.4 times to 6.430+0.671 mmol/l (p<0.05); in group Il - 1.6
times to 7.133+0.711 mmol/l (p<0.05); in group IV - 1.8
times to 8.140+£0.482 mmol/l (p<0.001), respectively, in
comparison with patients of group I, indicating the increased
breakdown of carbohydrate-protein components of
connective tissue, increasing their content in the serum
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Fig. 8. Level of hydroxyproline free in serum of patients with EHC
of non-tumoral genesis. M - p<0.01 - significance of the difference

between the indicators of patients I, I, lll, IV groups and indicators
of the control group; ** - p<0.01 - significance of the difference
between the indicators of patients of Il, Ill, IV groups and group [;

## - p<0.01 - significance of difference between indicators of
patients of lll and IV groups and group Il
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indicates the activity of the inflammatory process, the
duration of which leads to the destruction of liver tissues.

Discussion

The results of the study indicate that in patients with
EHC significantly disrupt the biochemical composition of
blood serum, which is determined before all types of EHC,
which are significantly different in terms of choledochal
diameter, liver stiffness, severity of hepatic and cellular
insufficiency, EI markers and nonspecific fibrosis markers.

According to SWE, EHC, depending on the available
jaundice and hepatocyte damage, definitely affects the
elasticity of the liver, regardless of the presence of liver
fibrosis/cirrhosis, with an increase in choledoch diameter,
liver stiffness and their ratio (r = 0.69) in the case of existing
EHC processes are associated with worsening of bile flow,
inflammatory phenomena in the ductal system and, as a
consequence, increased hydrostatic pressure in the ducts
and edema of the liver parenchyma, which is confirmed by
other studies [11-13, 20-22, 24-27].

The liver is one of the first organs whose functions are
altered as a result of impaired bile flow in EHC of non-
tumorigenesis. The presence of signs of cholestasis was
associated with more significant changes in the activity of
serum enzymes of serum, with a more pronounced cytolytic
and cholestatic syndrome with increasing intensity of
cholestasis. A similar pattern was observed with regard to
the content of a1-acid glycopeptide in blood serum, the
value of which was highest in patients of group IV with non-
neoplastic EHC and showed activation of inflammatory
processes in the body, revealed changes were
accompanied by an increase in leukocyte and ESR levels
inflammatory response of the body.

An important pathogenetic syndrome of homeostasis
disorders in virtually all diseases is endogenous
intoxication - an integral concept that includes a number of
components: the accumulation of intermediates of impaired
metabolism and metabolites, endogenous and bacterial
toxins, aggressive biologically active substances,
inflammatory factors in combination with hypoxia and
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CTPYKTYPHO-®YHKLIOHANBHUIA CTAH MEYIHKN Y XBOPUX 3 MO3AMNEYIHKOBUM XONIECTA3OM HEMYX/IMHHOIO MEEHE3Y
LlleeyeHko B.®., 3eneHrok O.B., KneriHa I.A., Ba6ii O.M.

Ha cboeodHiwHit deHb diazHOCcmuKa ma fiKysaHHs1 rno3arnediHkogo2o xonecma3sy (I1XC) Ha pisHUx emanax po3gumKy 3anuuiaemscs
00Hi€0 3 HallakmyarnbHiwux npobnem cydacHoi biniapHoi xipypaii. Mema O0ocniOxeHHs1 - auaHaqyumu CmpyKmMypHi 3MIHU MEYiHKU y
rnayieHmie 3 ro3aneqyiHKosUM XO0/1eCMa3oM HeryxnuHHO20 reHesy 3a OaHUMU 3Cy8HOX8UITbOB8OI eracmomempii ma ynbmpa3eykoeo2o
docridxeHHs1 y criiecmaerneHHi 3 6ioxiMiYHUMU roKasHUKamu eHOomoKceMii, 3ananeHHsi ma Mapkepamu ¢ibposy. NepedonepauiliHo
obcmexunu 121 xeopoeo 3 [MXC HenyxnuHHO20 e2eHe3y: npoeesu cmaHOapmHi 3a2anbHOKIIHIYHI OOCMiOXeHHS, ynbmpa3syKoge
docnidxeHHs neyviHku ma ii 3cy8HOX8ubo8y enacmomempito. B 3anexHocmi 6i0 Hassi8HOCMI XXOBMSHUYI ma CUMIIMOMI8 MOUWKOOKEHHS
eenamouyumie ycix docrnioxeHux posnodinunu Ha 4 epynu. BusHadanu emicm y cuposamui Kposi cepedHbOMONEKyNapHUX rnenmudis,
8i1bHO20 2i0POoKCcUnposiHy ma aniko3oamiHoanikaHie. Cmamucmuy4Hy obpobky ompumaHux OaHuX rfpoeodusIu 3 BUKOPUCMAaHHAM
npoepamu SPSS 16.0. Y nauienmie 3 [1XC HenyxnuHHO20 2eHe3y 3a OaHUMU 3CYy8HOX8UIbOBOI enacmozpadii opcmkicmb MeYiHKu
3MiHI08anacs 8 3anexHocmi 6i0 36inbweHHs1 IHMeHCcUBHOCMI Xo8msHUUj. BcmaHoeneHo, wo pieeHb b6inipybiHy y cuposamui Kposi y
makux nayieHmie 0ocmosipHO 8iOPIi3HABCS 8 3asieXKHOCMi 8i0 Hasi8HOI XX08MSHUUI ma CUMIMOMI8 MOWKOOXKEHHS 2enamouyumig siK
MOPIBHAHO 3 daHUMU KOHMPOIbHOI epynu, mak i Mix docnidxeHumu epynamu. [pu MNXC cmpykmypHi 3MiHU neYiHKU 3anexamb 6i0
rnopyweHb 6ioxiMidyHO20 cknady cuposamKu Kposi, SiKi Cymmeeo 3MIiHIOIMbCS MpU MmMpueasioMy ro3arneqyiHKkogoMy xonecmasi ma
rposI8NSAIOMBCS BUPAXEHOK MEeYiHKO80o HedocmamHicmioo. TakuM YUHOM, y rauieHmie 3 Hasi8HUM r103areyiHKo8uM Xoriecmasom
HernyxnuHHo2o 2eHe3y 6e3 X08MmsHULi ma MOWKOOXEHHST 2ernamoyumie 8usienieHo 36inbWeHHST nokasHukie eHoomokcemii (p<0,001),
w0 ceid4ums rpo PO3BUMOK Xorecmasy; nokasHUKU XXO0PCMKOCMI neviHKu 3anexamsp 6i0 pieHsi 6inipybiHemii (r = 0,84), a y nauieHmig
3 TOWKOOXEHHAM 2enamouumis we i 8i0 mpusanocmi xonecma3sy (r = 0,68). PigeHb binipybiHy He moxe 6ymu iHOuKamopom mpueanocmi
ro3ane4yiHKo8020 Xxorecmasy.

KntouoBi cnosa: nosarneuiHkosuli xornecmas HemyxuHHO20 2eHesy, enacmomempis, MapKepu eHOO2eHHOI IHMOKCUKau,l, MOWKOOXeHHS
2enamouyumie.
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Shevchenko B.F., Zeleniuk O.V., Klenina I.A., Babii O.M.

CTPYKTYPHO-®YHKLIMOHANBbHOE COCTOAHUE NEYEHW Y BOJIbHbIX C BHENMEYEHO4YHbIM XOJIECTA30OM
HEOMYXONEBOIO rEHE3A

LlleeyeHko B.®., 3eneHrok A.B., KneHuHa U.A., Babuli A.M.

Ha ce2o0HsAWHUU OeHb QuasHOCMUKa U /IeHeHUe 8HENeYeHoYHo20 xonecmasa (BI1X) Ha pa3Hbix amanax pa3sumusi ocmaemcsi 0OHOU
U3 cambix akmyarbHbIX npobnem cospemeHHOU bunuapHol xupypauu. Llenb uccredosaHusi - ycmaHo8UMb CMPYKMYPHbIe U3MEHeHUSs
feyeHU y nayueHmos C 8HereYyeHOYHbIMU X0/1eCma3oM HeoIryxo/1eeo020 eeHe3a Mo 0aHHbIM c08U2080/1HO8OU 3nacmomMempuu u
YIIbmpasgyKkosozo uccriedogaHuUs 8 conocmasieHuu ¢ bUOXUMUYECKUMU oKa3amesiaimu 3HOOMOKCeMUU, eocrnasneHusl U MapKepamu
¢ubposa. lNpedonepayuoHHo obcnedosanu 121 6onbHo20 ¢ BI1X Heoryxonesozo seHe3a rnposenu cmaHdapmHbie 06WeKIUHUYecKue
uccredosaHus, yrbmpa3sgyKkogoe uccriedosaHue neveHu U ee c08U080/IHOBYIO 3r1acmoMempuro. B 3agucumocmu om Hanuqus xenmyxu
U cumMnmomos nospex0eHusi 2ernamouyumos 8cex uccriedosaHHbIx pasdenunu Ha 4 epynnbl. Onpedensnu codepxaHue 8 CbIBOPOMmKe
KpogU cpedHeMOneKynsapHbIX nenmudos, ce0600HO020 2UGPOKCUNPOIUHa U 2luKo3aMuHoanukaHos. Cmamucmuy4eckyo obpabomky
ros1y4eHHbIX OaHHbIX PO8OAUIIU C UCMOoNb308aHueM rnpoespammbl SPSS 16.0. Y nayueHmos ¢ BI1X Heornyxoneeozo eeHe3a no 0aHHbIM
c08U2080/1HOB0U 3r1acmozpaguu KeCcmKoCMb MeYeHU MeHs1acb 8 3agUCUMOCMU OM y8enuYyeHuss UHMeHCUBHOCMU Xesnmyxu.
YcmaHoeneHo, Ymo yposeHb bunupybuHa 8 CbiBOPOMKE KPOo8U y makux rnayueHmos 00Cmo8epHO omnuyarscsi 8 3agucumocmu om
umerowelicsi Xenmyxu u cUMIMOMO8 Mo8pex0eHUs 2enamoyumos Kak Mo cpasHeHuto ¢ OaHHbIMU KOHMPOJSIbHOU 2pymnbl, mak u
mex0y uccrnedosaHHbiMU 2pyrnamu. [pu BITX cmpykmypHble UsMeHeHUs Ne4eHu 3agucsim om HapyweHul buoxumMu4yeckoz2o cocmasa
CbIBOPOMKU KPO8U, KOMOPbIe CYWEeCcmM8eHHO USMEHSIIOMCS npu 0numesibHOM 8HENEYEHOYHOM Xorecmase U NMposierstomcs 8bipaxeHHoU
rneyeHo4YHol HedocmamoyHocmblo. Takum obpa3oM, y nayueHmos ¢ umerowumcsi BI1X Heonyxonegoeo 2eHe3a 6e3 xenmyxu u
rospex0eHUsi 2ernamoyumos 8bisIBNIeHO yeernuyeHue rnokasamenel sHdomokcemuu (p<0,001), ymo ceudemesnibcmsgyem o pa3sumuu
Xxonecmasa; rokasamesiu XecmkKocmu redyeHu 3agucsim om yposHsi bunupybuHemuu (r = 0,84), a y nayueHmos ¢ rnospexoeHuem
eenamouyumos ewe u om dnumernbHocmu xonecmasa (r = 0,68). YposeHb bunupybuHa He Moxem 6bimb UHOUKamopom OrumeibHoCmu
8HEMNEYeHOYHO20 Xorecmasa.

KnioueBble crnoBa: 8HErneYeHOUHbIl X0/1ecma3 Heornyxoneeo2o 2eHesa, 3/1acmomempusi, MapKepbl 3HO02eHHOU UHMOKCUKayuu,
rnospexoeHue 2enamouyumos.
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