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Abstract. Background. Diagnosis of chronic diffuse liver diseases, among which the most common ones are
nonalcoholic fatty liver disease (NAFLD) and chronic hepatitis associated with hepatitis C virus, remains topical
issue not only for gastroenterologists, but also for family physicians. NAFLD is closely associated with obesity or
excessive body weight, insulin resistance, atherogenic dyslipidemia, and type 2 diabetes, the frequency of which
now reaches the level of epidemic. Fatty liver dystrophy, both nonalcoholic and as a result of fatty degeneration un-
der the influence of hepatitis C virus, can itself be the cause of so-called hepatic insulin resistance. In recent years,
the close link between steatohepatitis and the state of arterial vessels has been demonstrated. Thus, it is shown
that insulin resistance leads to atherosclerotic changes in the latter due to the development of dyslipoproteinemia.
The diameter of vessels changes, elastin fragmentation and collagen deposition in the wall increase, which leads
to an increase in arterial stiffness, resulting in changed elastic properties of the arteries. Obviously, the progression
of fibrosis changes liver morphology and influences its internal and external blood flow. Purpose of the study: to
identify the distinguishing features of local arterial wall stiffness in patients with NAFLD and hepatitis C and cor-
relation of these indicators with liver fibrosis. Materials and methods. One hundred and ninety-five patients were
examined, they were treated at the Department of the Liver and Pancreatic Diseases of the Institute of Gastroen-
terology of the National Academy of Medical Sciences of Ukraine. Patients were divided into groups depending on
the causative agent: viral etiology of illness was confirmed by enzyme immunoassay in 94 persons with chronic
hepatitis C, and 101 patients were diagnosed with non-alcoholic fatty liver disease on the basis of objective exami-
nation, insulin resistance, and hyperlipidemia. Sonoelastography of the liver and evaluation of local arterial wall
stiffness were performed on Soneus P7 scanner (Ukraine). Results. All patients had changes in the parameters
of vascular stiffness, namely, in the elasticity modulus, an increase in arterial stiffness index, pulse wave velocity
and intima-media thickness (p < 0.05). An increase in pulse wave velocity was detected in 79 (78.2 %) persons
(p < 0.05) with NAFLD and in 87 patients (92.5 %) with hepatitis C. The median pulse wave velocity in patients with
NAFLD was higher compared to those with hepatitis C: 9.52 and 6.34 m/s, respectively. In persons with NAFLD,
a correlation was established between the stiffness of the liver parenchyma and pulse wave velocity (r = 0.68;
p < 0.05). In patients with hepatitis C, the association was found between the liver stiffness and intima-media thick-
ness (r = 0.84; p < 0.001). According to the shear wave elastography, shear wave velocity was higher in patients
with viral hepatitis — 1.60 (1.44—1.94) m/s vs 1.41 (1.31-1.54) m/s in NAFLD patients (p < 0.05). The median liver
stiffness was higher in patients with hepatitis C — 7.77 (6.50—10.11) kPa vs 6.78 (5.49-6.90) kPa in patients with
NAFLD (p < 0.05). Conclusions. Regardless of the causative agent, there is an increase in the modulus of arterial
wall elasticity in chronic diffuse liver diseases. For patients with hepatitis C, along with increased stiffness of the
liver parenchyma, an increase in the carotid artery wall stiffness is most characteristic. The patients with NAFLD
have a decrease in distensibility of vascular walls, which naturally leads to an increase in the intima-media thick-
ness and pulse wave velocity.
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Introduction

Diagnosis and treatment of chronic diffuse liver disea-
ses, among which the most common ones are non-alcoho-
lic fatty liver disease (NAFLD) and chronic hepatitis as-
sociated with the C virus, remain topical issues not only
for gastroenterologists, but also for family physicians.
It is known that hepatits C and NAFLD are diseases, in
which the pathological process is not limited only by the
liver, they are characterized by the involvement of various
organs and systems. General practitioners often face liver
pathology in patients undergoing a survey for cardiovascu-
lar and endocrine diseases. After all, it is known that the
combination of ischemic heart disease and liver disease
pathogenically cause the course and progression of each
other, which, in turn, significantly increases cardiovascu-
lar mortality [1]. For example, it is found that in patients
with NAFLD, the incidence of cardiovascular diseases is
significantly higher than in persons without NAFLD even
regardless of obesity and conventional risk factors for car-
diovascular pathology [2].

NAFLD is closely associated with obesity or excessive
body weight, insulin resistance (IR), atherogenic dyslipi-
demia, and type 2 diabetes, the frequency of which to date
reaches the level of epidemic [3, 4]. Fatty liver dystrophy,
both non-alcoholic and as a result of fatty degeneration un-
der the influence of hepatitis C virus, can itself be the cause
of the so-called hepatic IR. In other words, IR can not only
lead to liver steatosis, but also steatosis can cause IR. Insulin
signals in the liver act through its receptors tyrosine kinase.
Because of them, there is a negative control of glucose pro-
duction by the liver, replenishment of glycogen stores and
fatty acid synthesis. The development of IR leads to the sup-
pression of these signals and increased export of triglycerides
in the form of very low density lipoproteins. Furthermore,
an increase in triglyceride synthesis occurs also because of
elevation of lipogenesis due to the direct activation of trans-
cription factor. The development of carbohydrate metabo-
lism disorders is caused by the fact that the processes of
gluconeogenesis are activated by hepatic IR, the production
of glucose in liver is increased, and the result of these pro-
cesses is hyperglycemia. Meta-analysis (2011) showed that
increased overall mortality in 57.0 % of NAFLD patients
was not only associated with liver disease, but also was a
result of cardiovascular disease [5]. Several previous studies
[6, 7] have shown that hepatitis C infection can alter carbo-
hydrate and lipid metabolism, which in turn leads to liver
resistance to peripheral insulin action and, ultimately, to the
development of diabetes. The exact mechanisms underlying
the development of IR, mediated by the virus, are still in-
sufficiently studied, although several hypotheses have been
proposed. One of them is inhibition, under the influence of
virus, of the insulin signaling pathway by blocking the pro-
tein synthesis of the insulin receptor-1 [8].

Compensatory liver capabilities determine the fact that
violation of its function is usually diagnosed already in the
late stages, when most parenchyma is already replaced by
the connective tissue, but there are a number of studies that
indicate impaired portal blood flow already in the early
stages of the chronic pathological process in the liver, which
often preceding changes in the functional state of the organ.

In recent years, the close relationship between IR,
steatohepatitis and the state of arterial vessels has been
demonstrated. Thus, it is shown that IR leads to athero-
sclerotic changes in the latter due to the development of
dyslipoproteinemia. The diameter of the vessels changes,
elastin fragmentation and collagen deposition in the wall in-
crease, which leads to an increase in arterial stiffness, result-
ing in changed elastic properties of the arteries. Evidently,
the progression of hepatic fibrosis changes liver morphology
and affects its internal and external blood circulation. It has
been proved that the violation of hepatoportal blood circu-
lation triggers a cascade of vegetative, neurohumoral and
metabolic reactions, which cause changes in central hemo-
dynamics, increase the disorder of intrahepatic blood circu-
lation, in this way, completing the vicious cycle [9].

The gold standard for measuring and classifying fibrosis
is liver biopsy, but due to invasive procedure and significant
complications, the clinical use of this technique is limited.
Therefore, today in the modern research centers, minimally
invasive diagnosis dominates over invasive methods. The
evaluation of haemodynamic changes does not hold aloof.
Thus, with the help of new modern methods of research, it
is possible to define three types of arterial stiffness: local, re-
gional and systemic [10]. The most commonly used methods
for measuring arterial stiffness include not only blood flow
velocity. Measuring pulse wave velocity (PWV) is the gold
standard for determining arterial stiffness. Other methods,
such as measurement of central systolic pressure, augmen-
tation index (Al), are under the influence of pathophy-
siologic states, medications, heart rate that makes them less
reliable [11]. Some researches have been found that vascular
wall elasticity is an important indicator of abnormal lipid
metabolism in vascular diseases. In recent times, the analy-
sis of vascular stiffness indicators is not limited only to car-
diovascular pathology, but it is used as nonspecific marker of
fibrosis [12, 13]. Thus, Japanese scientists have conducted
the study in 3,040 healthy subjects measuring the serum
NT-pro-BNP level as a marker of heart failure, FIB-4 scale
indicators as a marker of fibrosis, elasticity of brachial artery
by means of pulse wave velocity and augmentation index
analysis. In 2,135 subjects, indicators were re-measured af-
ter 3 years. According to the statistical analysis, the authors
concluded that there was a correlation between the degree
of fibrosis and early indicators of heart failure. However, this
was not associated with the vascular lesions [14].

In recent years, elastography, a new non-invasive me-
thod for assessing the degree of liver fibrosis, is widely used
in clinical practice and included in manuals for the diagno-
sis and treatment of liver diseases. Radiofrequency signals
in quantitative ultrasound vascular examination help deter-
mine intima-media thickness (IMT) and arterial stiffness
and can serve as a sensitive indicator of early changes in vas-
cular stiffness. There are studies showing that parameters of
the carotid artery elasticity in patients with ischemic heart
disease and diabetes differ from those of healthy people.
Above, we indicated the relationship between fatty liver dys-
trophy and the changes of blood vessels, accompanying IR.
However, rare works consider whether these parameters cor-
relate with the degree of liver fibrosis in patients with hepa-
titis C and NAFLD.
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Purpose of the study: to identify the distinguishing features
of local arterial wall stiffness in patients with NAFLD and he-
patitis C and correlation of these indicators with liver fibrosis.

Materials and methods

One hundred and ninety-five patients were examined,
they were treated at the Department of the Liver and Pancre-
atic Diseases of the Institute of Gastroenterology of NAMS
of Ukraine. Patients were divided into groups depending on
the causative agent: viral etiology of illness was confirmed by
enzyme immunoassay in 94 patients with chronic hepatitis C,
and 101 persons were diagnosed with NAFLD on the basis of
objective examination, insulin resistance, and hyperlipidemia.
Morphologic verification of liver fibrosis was performed in
66 patients (33.8 %): 42 (21.5 %) — with hepatitis C and
24 (12.3 %) — with NAFLD. Among 94 persons diagnosed
with hepatitis C, there were 50 (53.2 %) men and 44 (46.8 %)
women, whose average age was (44.7 * 2.3) years. Among 101
patients diagnosed with NAFLD, these indicators were as fol-
lows: 32 (31.7 %) men, 69 (68.3 %) women, (48.4 £ 2.9) years.
The control group included 20 apparently healthy individu-
als. All patients and the control group agreed to participate
in the study. Sonoelastography of the liver and evaluation of
local arterial wall stiffness were performed on Soneus P7 scan-
ner (Ukraine). The local arterial stiffness was determined by a
linear sensor at a frequency of 5—12 MHz in duplex scanning.
The stiffness of the vascular wall was evaluated 1.5 cm proxi-
mal to the carotid bifurcation. To assess the elastic properties
of the vascular wall, measurements of blood vessels during the
cardiac cycle were used. The method is realized in the form
of special E-AS mode, in which the following parameters are

measured automatically: minimum diameter of the vessel for a
cardiac cycle (D, ), circumferential arterial strain (CAS), ar-
terial stiffness index (SI), elasticity modulus (EM), Al, PWV.
For measurement of intima-media thickness, E-BMI mode
was used. Statistical processing of research results was carried
out by means of analysis of variance using Statistica 6.0 pro-
gram. The median (Me) and interquartile range (LQ — low
quartiles; UQ — upper quartiles) were calculated. Evaluation
of reliability of differences between the groups was carried out
by means of non-parametric Wilcoxon-Mann-Whitney test.
Difterences were considered statistically significant if the er-
ror was less than 5 % (p < 0.05). In order to determine the
interconnection between indicators, a correlation analysis was
conducted with the calculation of the Spearman’s rank-order
correlation coefficient (r).

Results

The changes of vascular stiffness, namely in the elasticity
modulus, an increase in arterial stiffness index, pulse wave
velocity and intima-media thickness (p < 0.05), were found
in all patients. An increase in pulse wave velocity was de-
tected in 79 (78.2 %) persons (p < 0.05) with NAFLD and
in 87 (92.5 %) — hepatitis C.

Analysis of the obtained data revealed that median va-
lues of a number of sonographic indicators of the right and
left carotid artery walls were different in patients with hepa-
titis C and NAFLD compared to the control group (Tab-
les 1, 2). In our study, this applies to the left carotid artery
wall stiffness due to the lower compression on a vessel with
the prevailing right-handedness of the operator, through the
small weight of transducer.

Table 1 — Parameters of the right carotid artery wall stiffness

Hepatitis C (n = 94) NAFLD (n = 101) Control group (n = 20)
Parameters
Me LQ-uQ Me LQ-uQ Me LQ-uQ

CAS 0.05 0.03-0.07 0.04 0.03-0.06 0.06 0.04-0.07
Al, % 0.00 0.00-8.20 5.47* 0.00-14.29 29.80 8.33-45.90
EM, kPa 116.745 81.41-198.04 125.47* 97.56-162.25 84.78 73.07-116.80
PWV, m/s 7.38 6.25-9.82 7.71 6.76-8.84 6.26 5.79-7.37
SI 9.26 6.65-16.57 9.56 7.36-13.28 7.02 5.87-8.88
Din, MM 6.98 6.16-7.84 7.39 6.47-8.78 8.16 7.70-8.78
IMT, mm 0.64* 0.58-0.73 0.71* 0.63-0.81 0.51 0.50-0.55

Notes (here and in Table 2): significant difference (p < 0.05): * — compared to the control group; * — between

indicators in patients with hepatitis C and NAFLD.

Table 2 — Parameters of the left carotid artery wall stiffness

Hepatitis C (n = 94) NAFLD (n = 101) Control group (n = 20)
Parameters
Me LQ-uQ Me LQ-uQ Me LQ-uQ
CAS 0.05 0.03-0.08 0.05 0.04-0.06 0.07 0.05-0.08
Al, % 14.40 6.26-22.22 12.13 6.90-16.67 13.18 5.13-48.00
EM, kPa 114.43* 75.51-206.57 116.33* 87.19-165.75 67.02 64.35-78.79
PWV, m/s 6.34* 5.64-7.76 9.52%# 8.40-11.00 5.57 5.19-5.99
SI 10.49*# 7.38-16.99 7.29* 6.16-8.66 5.48 5.22-7.56
D, Mm 6.93 6.16-7.70 7.55 6.31-8.40 7.70 7.39-7.90
IMT, mm 0.65* 0.62-0.67 0.72** 0.69-0.75 0.52 0.48-0.58
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Thus, the average IMT increased in 100 % of patients
with hepatitis C, and in 86 (85.1 %) — with NAFLD.
Changes of carotid artery diameter were observed in one
third of all surveyed persons (30 (30.1 %)).

Significant changes in patients with diffuse liver disease
compared to the control group were observed for such ul-
trasonic parameters as elasticity modulus, arterial stiffness
index, pulse wave velocity, and intima-media thickness.
In addition, features are set depending on the causative
agent, too. Thus, for patients with hepatitis C, the most
characteristic is 2-fold increase in arterial stiffness index
(p < 0.05) compared to the control group, and 1.5-fold
increase of this index compared to those with NAFLD
(p <0.05) (Fig. 1).

For patients with liver steatosis of non-alcoholic origin
only, the highest median value of the pulse wave velocity is
9.52 m/s, which is 1.7 times higher than the values in the
control group — 5.57 m/s (p < 0.05), and 1.5 times higher
compared to patients with hepatitis C — 6.34 m/s (p < 0.05)
(Fig. 2).

The results of correlation analysis in patients with
NAFLD showed an association between stiffness of the liver
parenchyma and pulse wave velocity of the left carotid artery
(r = 0.68; p < 0.05) according to shear wave elastography
that allows us to consider this indicator a diagnostic crite-
rion for early manifestations of atherosclerotic plaques in
liver steatosis (Fig. 3).

Carotid intima-media thickening is known to be an early
marker of systemic atherosclerosis and an independent risk
factor for myocardial infarction, stroke, and sudden death
[1]. In our study, IMT values were highest in the group of
patients with NAFLD, being 0.72 mm, which is significantly
higher compared to the control group — 0.52 mm (p < 0.05)
and patients with hepatitis C — 0.65 mm (p < 0.05) (Fig. 4).

The feasibility of using IMT as a diagnostic criterion for
the early detection of atherosclerosis in patients with chro-
nic hepatitis C confirms the established correlation of such
parameter of the liver parenchyma as the Young’s modulus
with intima-media thickness of the left carotid artery wall
(r=0.84;p <0.001) (Fig. 5)
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Figure 1 — Median values of the left carotid artery wall
stiffness (0 — patients with hepatitis C, 1 — patients
with NAFLD, 2 — control group)

Figure 2 — Median values of pulse wave velocity in
the left carotid artery wall (0 — patients with hepatitis
C, 1 — patients with NAFLD, 2 — control group)
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Figure 3 — Correlation of liver parenchyma stiffness
with the left carotid artery stiffness in patients
with NAFLD according to shear wave elastography

Figure 4 — Median values of intima-media thickness of
the left carotid artery wall (0 — patients with hepatitis
C, 1 — patients with NAFLD, 2 — control group)

Vol. 53, No. 3, 2019

www.gastro.org.ua, http://gastro.zaslavsky.com.ua

173



MaroAoris neviHkM i )XOBYOBUBIAHOT cuctemm / Pathology of Liver and Biliary Excretion System

The sonographical assessment of the local stiffness of the
arterial wall using E-AS mode allows us to measure para-
meters automatically and to form an online inspection pro-
tocol (Fig. 6).

As is known, pulse wave velocity depends on the blood
viscosity, heart rate and blood pressure. Its average value in
patients with hepatitis C is higher compared to persons with
NAFLD: 8.26 and 8.11 m/s, respectively.

Thus, a probable increase in pulse wave velocity was
detected in all surveyed groups compared to the con-
trols (p < 0.05), with the average value of this indicator
in patients with hepatitis C exceeded 8.26 mm, which
is 1.2 times higher than that of patients with NAFLD
(p <0.05).

To determine the intima-media thickness, carotid ultra-
sound was carried out to obtain a steady image of the near
and far vascular walls. In the work, the far wall was examined
and the following parameters were assessed: control volume
width, average IMT, deviation, median value, interquartile
range, minimum and maximum value (Fig. 7).

Thus, in patients of all groups a probable increase was
noted compared to controls (p < 0.05), with the average
IMT in patients with chronic hepatitis C exceeded 0.52 mm,
which is 1.2 times higher than in the group with NAFLD
(p <0.05).

It should be noted that according to shear wave elastog-
raphy, shear wave velocity was higher in patients with viral
etiology of liver disease — 1.60 (1.44—1.94) m/s versus 1.41
(1.31—1.54) m/s in NAFLD patients (p < 0.05). Young’s
modulus was also higher in patients with hepatitis C and
amounted to 7.77 (6.50—10.11) kPa against 6.78 (5.49—
6.90) kPa in patients with NAFLD (p < 0.05).

The median pulse wave velocity in patients with hepati-
tis C was higher compared to those with NAFLD: 9.52 and
6.34 m/s, respectively. In patients with NAFLD, a correla-
tion was found between the stiffness of the liver parenchyma
and pulse wave velocity (r = 0.68; p < 0.05). The association
is established between the liver stiffness and intima-media
thickness (r = 0.84; p < 0.001) in patients with hepatitis C.
According to shear wave elastography, shear wave velocity
was higher in patients with viral hepatitis — 1.60 (1.44—1.94)
m/svs 1.41 (1.31—1.54) m/s in NAFLD patients (p < 0.05).
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Figure 6 — Sonogram of the arterial wall
and parameters for its evaluation
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Figure 5 — Correlation of liver parenchyma stiffness
with intima-media thickness of the left carotid artery
in patients with chronic hepatitis C according
to shear wave elastography

The median liver stiffness was higher in patients with hepa-
titis C — 7.77 (6.50—10.11) kPa vs 6.78 (5.49—6.90) kPa in
patients with NAFLD (p < 0.05).

Discussion

Arterial stiffness depends on structural and geomet-
ric properties of the arterial wall and its ability to stretch.
Among the main determinants, there are age and blood
pressure. Stiffness is also a consequence of a number of in-
teractions between different stable and dynamic parameters,
for example, the state of hemodynamics, and other factors
such as hormones, electrolytes and glucose [15, 16]. In our
work, we have shown a correlation between the changes of
liver stiffness and structural manifestations of atherosclerosis
in patients with hepatitis C and NAFLD. Thus, regardless
of the causative agent, elasticity modulus of blood vessels in
chronic diffuse liver disease increases. This corresponds with
the data of previous studies. In recent times, the amount of
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Figure 7 — Sonogram of the carotid artery wall
and parameters for its evaluation
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evidence about NAFLD association with vascular athero-
sclerosis, regardless of other factors of cardiovascular risk,
is increasing. The risk of heart failure dependence on the
presence of pronounced liver fibrosis is shown by K.A. So-
Armah, J.K. Lim et al. They examined 96,373 patients over
6.9 years, including those infected with human immune de-
ficiency virus (HIV) and hepatitis C virus. The analysis of
the results showed that the degree of liver fibrosis impacts
the development of heart failure, while the presence of pro-
nounced fibrosis or liver cirrhosis is important, regardless
of HIV/hepatitis C status [17]. G. Novo, E Macaione et al.
investigated signs of cardiovascular lesion, namely, stiffness
of the carotid artery wall and myocardial deformation index
in 39 patients with compensated cirrhosis associated with
hepatitis C virus before and after treatment with direct an-
tiviral agents. Patients examined more often demonstrated
subclinical disorders of the cardiovascular system compared
to the control group. The fact that the indicators improved
after the eradication of the virus suggests a virus role in the
occurrence and aggravation of cardiovascular pathology in
this category of patients [13].

Our study has shown that NAFLD is also associated
with vascular lesions and increased arterial stiffness. These
findings correspond with the data of other scientists [18,
19]. In 2006, Targher et al. demonstrated that patients with
steatohepatitis compared to those with simple steatosis and
control group have greater carotid artery intima-media
thickness. Moreover, in the same study, the degree of histo-
logical inflammation in steatohepatitis was associated with
IMT, regardless of the conventional factors of cardiovascular
risk, IR, and other risk factors of metabolic syndrome [20].
Marked fibrosis according to the NAFLD fibrosis score is
positively associated with carotid intima-media thickness
and plaques in patients with NAFLD, regardless of conven-
tional cardiometabolic risk and IR factors [21].

Perhaps, a common link between liver fibrosis and vascu-
lar atherosclerosis is the presence of systemic inflammation,
which may lead to endothelial deformation, particularly in
liver sinusoids and arterial wall. K. Ozturk, O. Kurt et al.
showed that fibrosis in patients with NAFLD, regardless of
the components of metabolic syndrome, is accompanied by
an increase in pentraxin-3 serum level, which is a marker of
inflammation in the cardiovascular system. The close asso-
ciation between level of this protein and the arterial stiffness
in patients with hepatic dystrophy [22] was demonstrated
for the first time in this study. In 2018, correlation between
histological activity of inflammation, arterial stiffness, and
endothelial dysfunction in NAFLD has been confirmed by
work of A. Tuttolomondo, S. Petta et al., when examining 80
patients with steatosis and 83 healthy controls [23].

Turkish scientists investigated the relationship between
the degree of vascular and hepatic stiffness in 125 patients
with morphologically proven NAFLD. The study was con-
ducted using the Mobil-O-Graph monitor on the brachial
artery. Arterial elasticity was evaluated by analyzing pulse
wave velocity and augmentation index. The indicators were
higher than the data of the control group patients. Liver stiff-
ness weakly, but reliably correlated with both PWV and Al
[12]. In our study, the correlation between PWV and carotid
artery stiffness was even more close (r = 0.68; p < 0.05).

According to M. Sunbul, M. Agirbasli et al., an increase in
arterial stiffness (data from Mobil-O-Graph arteriography)
correlated with severity of hepatic fibrosis and increased
thickness of epicardial fat in NAFLD patients [24].

We investigated carotid artery stiffness using another
method, but our data largely correspond with the data of
previous researchers.

Conclusions

1. Regardless of the causative agent in chronic diffuse
liver diseases, there is an increase in the modulus of the arte-
rial wall elasticity.

2. For patients with hepatitis C, along with increased
stiffness of the liver parenchyma, an increase in the carotid
artery wall stiffness is most characteristic.

3. The patients with NAFLD have a decrease in disten-
sibility of vascular walls, which naturally leads to an increase
in the intima-media thickness and pulse wave velocity.
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AY «lHCTUTYT racTpoeHTeponorii HAMH YikpaiHny, M. AHIMpo, YkpaiHa

AjiGrHoCTUYHA 3HAYYLLICTb XXOPCTKOCTi APTEPIAAbHOT CTIHKU B NALLIEHTIB
i3 XPOHIYHUMU ANDYIHMMU 3AXBOPIOBAHHSIMMW NEYIHKU

Pesiome. Axmyaavnicmeo. JliarHOCTMKA XPOHIUHMX IUQPY3HUX
3aXBOPIOBaHb TEYiHKU, Cepell SKUX HAWMOIIMPEHIIIUMU € He-
ankoroibHa XupoBa xBopoba meuinku (HAXKXIT) ta xponiu-
HUI renaTuTt, acouiiioBanuii 3 Bipycom C (XI'C), 3anuiaeTbes
aKTyaJIbHOIO HE TUIBKM JJISI TaCTPOEHTEPOJIOriB, aje i 1 Ci-
meiiHux sikapiB. HAXKXII TicHo moB’s3aHa 3 0XUpiHHSIM abo
HAUTMIIKOBOIO MAaco0 Tijla, iHCYJiHOPE3UCTEHTHICTIO, aTepo-
TEHHOIO ITUCIIiIeMielo Ta IyKpOBUM AiabeToM 2 TUIY, YaCTO-
Ta SIKUX Ha CbOTOJIHI csira€ piBHs enigeMii. 2KupoBa auctpodist
MeYiHKM, K HEeaJIKOroyibHa, Tak i BHACIi0K XXUPOBOTO Mepepo-
IKEHHS I mieto Bipycy rematuty C, cama 1o cobi Moxe OyTu
NPUYMHOI0O TaK 3BaHOI MEYiHKOBOI iHCYJiHOPE3UCTEHTHOCTI.
OcTaHHIMM poKaMu OYyB TIPOJIEMOHCTPOBAHWI TICHUI 3B’SI30K
MiX CTeaTorenaTUTOM Ta CTAaHOM apTepialbHUX CyAWH. Tak,
MOKa3aHo, 110 iHCYTiHOPE3UCTEHTHICTh MPU3BOIUTH IO aTepoO-
CKJIEPOTUYHMX 3MiH B OCTaHHIiX YHACIiTOK AMCIiMOINpOTeiHe-
Mii. JliaMeTp CyauH 3MiHIOETbCS, 30UIBIIYIOThCS (hparMeHTallist
eJIaCTMHY Ta BiIKJIalaHHs KoJIareHy B CTiHIIi, 1110 TIPU3BOIUTH
0 MiABMIIEHHSI apTepiaJibHOI XXOPCTKOCTi, B pe3yJbTaTi 4Oro
3MiHIOIOThCSI MPYXKHOEJACTUYHI BJIACTUBOCTI apTepiit. Bimomo,

10 MporpecyBaHHsI HiOpo3y 3MiHIOE MOP(OJIOTiIO MEeYiHKU Ta
BILUIMBA€E Ha ii BHYTPIILIHINM Ta 30BHIIIHII KpoBooOir. Mema do-
cai0yceHHsA: BU3HAUYUTU OCOOJMBOCTI TMOKA3HUKIB JOKaJIbHOI
JKOPCTKOCTI apTepiaiibHOI cTiHKM B narieHTiB i3 HAXKXIT i XI'C
Ta 3B’S130K IIMX TOKAa3HUKIB i3 (ibpo3om meuinku. Mamepiaau
ma memoou. O6¢cTexxeHo 195 mauieHTiB, sSIKi 3HaXOAMIMCS HA 00-
CTeXEHHI Yy Bi/IJIeHHi 3aXBOPIOBaHb MEYiHKMU Ta MiILITYHKOBOL
sano3u JIY «IHctutyT racrpoenteposorii HAMH Ykpainn». Ix
PO3TOMIJISIIN TT0 TPYIIax 3aJIe>KHO BiJl €TiOJNIOTiYHOTO (haKTOpa: 3a
JIOTIOMOT010 iMyHO(epMeHTHOTO aHasi3y B 94 maitieHTiB i3 XI'C
MiATBEPIXKEHO BipycHY eTiojorito xBopobu, y 101 mroauHu Ha
miacTaBi 00’€KTMBHOTO OOCTEXEHHS, iHCYJIiHOPE3MCTEHTHOCTI
Ta rinepaininemii niarnoctoBaHo HAKXTI. Conoenacrorpadito
Ta OLIHKY JJOKAJIbHOI XXOPCTKOCTi apTepiabHOI CTIHKA BUKOHY-
Baiu Ha ckaHepi «Soneus P7» (Ykpaina). Pezyasmamu. B ycix
XBOPUMX BUSIBJICHO 3MiHM MOKa3HUKIB CYIMHHOI XOPCTKOCTIi, a
caMe MOJyJsl eJaCTUYHOCTI, 3pOCTaHHs iHIAEKCY apTepialbHOL
JKOPCTKOCTI, HIBUIKOCTI MyJIbCOBOI XBUJIi Ta TOBIIUHU KOMILJIEK-
cy inTuMa-menia (p < 0,05). 36iIblIeHHS IIBUIKOCTI MyJIbCOBOL
XBWIIi BUsiBJIieHO B 79 (78,2 %) mauienTis i3 HAXKXIT (p < 0,05)
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iy 87 (92,5 %) obcrexenux i3 XI'C. MemiaHa IBUIKOCTI MyJIb-
coBoi xBuJIi B nmauieHTiB i3 HAXKXII Oysa BUIIOIO MOPiBHSIHO 3
xBopumu Ha XI'C: 9,52 1 6,34 cMm/c, BinnoBigHo. Y MaiieHTiB i3
HAKXII BcTaHOBIIEHO 3B 130K KOPCTKOCTI ITAPpEHXIMU TTEUiHKK
31 IBUAKICTIO myIbcoBoi xBuii (r = 0,68; p < 0,05). Y xBopux Ha
XI'C BUSIBJIEHO acoliiallilo MiX >KOPCTKICTIO MEYiHKU i TOBIIU-
HO0 KoMIutekcey iHTuMa-memia (r = 0,84; p < 0,001). 3a nanumu
3CYBHOXBWJILOBOI ejiactorpadii HMIBUAKICTH PO3MOBCIOMKCHHS
3CYBHOI XBUJIi OyJia OiIbII0I0 B MAII€EHTIB i3 3aXBOPIOBAHHSM 1€~
4yiHKM BipycHoOI etiosorii — 1,60 (1,44—1,94) cm/c npotu 1,41
(1,31—1,54) cm/c y nmanientiB i3 HAXKXII (p < 0,05). Meniana
JKOPCTKOCTI TIeuiHKM Oyna BuIoio y xBopux Ha XI'C — 7,77

CrenaHos tO.M., KoHeHko U1.C.

(6,50—10,11) kIla mporu 6,78 (5,49—6,90) xIla B mamieHTIB i3
HAXXIT (p < 0,05). Bucnosku. He3anexHo Bil €TiOJOTiYHOTO
YUHHWKA, TIPU XPOHIYHUX TU(Y3HUX 3aXBOPIOBAHHSX TMEYiHKHA
BiI3HAYAETHCS MiABUIIEHHS MOMYJIS €JIaCTUIHOCTI apTepiaJbHOL
ctinku. st xBopux Ha XI'C mopsiz 3i 30iabIIEHHSIM KOPCTKOC-
Ti MapeHXiMU MeYiHKU HaWOUIbII XapaKTepHUM € MiABUIEHHS
iHIeKCy KOPCTKOCTI CTiHKM coHHOT aprepii. [Tpu HAXKXII Bin-
3HAYAETHCS 3MEHIIEHHSI PO3TSIKHOCTI CyTIMHHUX CTiHOK, IO 3a-
KOHOMIipHO MPU3BOIUTH M0 30iAbIIEHHS TOBIIMHU KOMILIEKCY
iHTMMa-Me/ia Ta IBUIKOCTI MyJbCOBOI XBUJIi.

KoiouoBi ciioBa: aprepiaibHa KOPCTKICTh; TOBIIMHA KOMITIEKCY
iHTUMa-Meia; Tudy3Hi 3aXBOPIOBAHHS TTEYiHKI

'Y «lHctutyT ractpoaHrepoorv HAMH YkpawvHbi», r. AHernp, YkpamnHa

ANArHocTnyecKkas 3HAOYMMOCTb KECTKOCTU APTEPUAABHON CTEHKU
Y NAUUEHTOB C XPOHMYECKUMU 3060AEBAHMUSIMU NEYEHU

Pe3iome. Axmyaavnocmo. Tynarnoctrka XpoHudeckux auddys-
HbIX 3a00JIeBaHUI MEeYeHU, CPeld KOTOpbIX Haubosiee pacnpo-
CTpaHEeHbI HeaJIKorosibHasl xxuposas 6ose3Hb rneuenn (HAZKBIT)
¥ XpPOHWYECKUI TeNaTUT, accoturpoBaHHbIii ¢ BupycoMm C (XI'C),
OCTaeTcsl aKTyalbHOW HE TOJBKO [JIsi TacTPOIHTEPOJIOTOB, HO
u st cemeiHbix Bpadeil. HAXKBIT tecHo cBsizaHa ¢ oxXupeHu-
€M WX U30BITOYHOU Maccoll Tejia, MHCYJIMHOPE3UCTEHTHOCTHIO,
aTepOTeHHON AUCIUTUAEMUEN M caxapHbIM aAuabeTom 2 TuIIa,
4acTOTa KOTOPBIX HA CETOMHSIIHUI AeHb JOCTUTAET YPOBHS MU~
nemuu. 2Kuposast IucTpodus MeyeHu, KaKk HeaJKoroybHas, Tak
U BCJIEACTBUE KUPOBOTO MEPEPOXKICHUS MO/ AeHCTBUEM BUpYca
renatuta C, cama 1o cedbe MOXeT ObITh TPUUNHON TaK Ha3bIBae-
MOIi TeYeHOYHOI MHCYJIMHOPE3UCTEeHTHOCTU. B mocnenHue romsl
ObLIa MPOJIEMOHCTPUPOBAaHA TECHasl CBS3b MEXJIy CTeaTorernaTu-
TOM M COCTOSTHUEM apTepuabHbIX COCYIOB. Tak, MOKa3aHO, YTO
VHCYJTMHOPE3UCTEHTHOCTh TPUBOIUT K aTEePOCKICPOTHYECKUM
M3MEHEHUSIM B TIOCJIEIHUX BCJEICTBUE AMCIUMNONPOTEUHEMUM.
JlnameTp cOCynoOB M3MEHSIETCS, YBEIMUMBAIOTCS (PparMeHTaIvst
9JIaCTUHA U OTJIOXEHME KOJIJIaTeHa B CTEHKE, YTO TPUBOIUT K
TOBBILIEHUIO APTEPUATBHO KECTKOCTH, B PE3YJIbTaTe Yero u3Me-
HSIIOTCSI YIIPYro2JlacTUYecKue cBoiicTBa aprepuii. M3BecTHO, UyTO
nporpeccupoBaHue Gpudposa u3MeHsieT MOpPHOIOTHIO TIeYCHU U
BIIMSIET Ha ee BHYTpPEHHee M BHelllHee KpoBooOpaieHue. Ilean
uccaedosanus: OMPENEIUTh OCOOEHHOCTH TOKa3aTreseil JIoKalb-
HOI XeCTKOCTU apTepuaibHOil creHku y nauueHToB ¢ HAXKBIT
n XI'C u cBsI3b 3THX TIOKa3aTesieil ¢ ¢pubpo3om neyeHu. Mame-
puaast u memoodst. O6cnenoBaHo 195 manmMeHToB, HAXOAMBIIUXCS
Ha 00CJIeIOBaHUU B OTAEJIEHUU 3a00JIeBaHUI MEeYeHU U MOMXKe-
nynouHoit xenesbl I'Y «MHctutyT ractpoanrteposoruu HAMH
YkpauHbl». VX pacripeneisuii 1o TpyIaM B 3aBUCUMOCTH OT
3TUOJIOTUYECKOTO (haKTOpa: ¢ MOMOIIBI0 UMMYHO(DEPMEHTHOTO
aHanu3a y 94 nauneHTtos ¢ XI'C moarBepxaeHa BUPYCHAasl 3THU-
osiorust 6os1e3Hu, y 101 yesoBeka Ha OCHOBAaHUU OOBEKTUBHOTO

o0cie0BaHUsI, WHCYJIMHOPE3UCTEHTHOCTU U TUTEPIUITUAEMUN
nuarHoctupoBaHa HAZKBII. Conosnacrorpaduio mneyeHu U
OLICHKY JIOKAJIbHOM XECTKOCTH apTepUalibHON CTEHKHU BBITIOJ-
HsIM Ha ckaHepe «Soneus P7» (Ykpauna). Pesyasmamot. Y Bcex
0OJIbHBIX BBISIBIEHBI U3MEHEHUSI TTOKa3aTesieil COCYIUCTOM XKecT-
KOCTH, @ UMEHHO MOJIYJIsl JIaCTUYHOCTU, YBEJIMUYEHUE MHIEKca
apTepUaIbHOI XKECTKOCTU, CKOPOCTH TYJICOBOW BOJIHBI U TOJI-
IIMHBI KoMIuieKca uHTuMa-mMenua (p < 0,05). I[MoBblieHue cKo-
POCTH TYJIbCOBOW BOJHBI BbIsiBIeHO Yy 79 (78,2 %) manumeHTOB
¢ HAJXKBIT (p < 0,05) ny 87 (92,5 %) o6enenosannbix ¢ XI'C.
MenmnaHa CKOpPOCTH MyJIbCOBOM BOJHBI Y nmaureHToB ¢ HAKBIT
ObL1a BBILIE 1O cpaBHEHMIO ¢ 6osibHBIMU XI'C: 9,52 1 6,34 cm/c
cootBercTBeHHO. Y manueHToB ¢ HAXKBII ycraHoBieHa cBsI3b
JKECTKOCTHU MapeHXUMBI TIEUEHU CO CKOPOCTBIO MY IbCOBOI BOJHBI
(r=0,68; p<0,05). Y 60apHbix XI'C BbIsIBIEHA aCCOLIMALIMS MEXK~-
Iy )KECTKOCTBIO TIeUeH! U TOJILIMHON KOMIUIeKCa MHTUMa-Meaua
(r=10,84; p < 0,001). [To nTaHHBIM COABUTOBOJTHOBOI 3JIacTOTpa-
(bru cKOpoCTh pacrpocTpaHeHUs! CIIBUTOBOM BOJHBI ObLjIa BBILIIE Y
Mal1eHTOB C 3a00JIeBaHUEM [TeYeHU BUPYCHOM 3THo0run — 1,60
(1,44—1,94) cm/c npotus 1,41 (1,31—1,54) cMm/c y maumeHTOB ¢
HAZKBIT (p < 0,05). MenuaHa XKeCTKOCTH TIeYeHU OBLITN BHIIIIE
y 6ombHBIX XI'C — 7,77 (6,50—10,11) kI1a mpotus 6,78 (5,49—
6,90) xIla y mauunenroB ¢ HAXKBIT (p < 0,05). Boieodst. Hesza-
BUCHUMO OT 3THOJOIMUYECKOro (hakTopa, Mpu XpOHUUECKUX Ind-
(y3HBIX 3a00JIeBAaHUSIX TTEYCHN OTMEYAETCST TTOBBIIIICHUE MOJTYJIST
3JIACTUYHOCTH apTepraabHOil cTeHKH. 1151 60abHbIX XI'C Hapsmy
C yBEJIMUEHUEM KEeCTKOCTH MTapeHXMMBbI IeueH HauboJiee Xapak-
TEPHO TOBBILIEHUE XECTKOCTU CTEHKM COHHOM aprepuu. [Ipu
HAZKBIT oTrmeuaeTcst yMEeHbIIIEHHE PACTSDKMMOCTUA COCYIUCTBIX
CTEHOK, 4TO 3aKOHOMEPHO MPUBOIUT K YBEIUUEHUIO TOJIIMHBI
KOMILJIeKCAa MHTUMAa-Me1a U CKOPOCTH MYJIbCOBOM BOJTHBI.
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