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ABSTRACT:

The diagnostic capabilities of
ultrasound elastography in the two-
dimensional shear wave (2D SWE) mode
were studied in 120 patients with chronic
viral hepatitis C. The control group
consisted of 40 healthy volunteers with a
body mass index of 24-27 without clinical,
virological changes. It has been shown that
2D SWE ultrasound is an integral part of
gray-scale, doppler studies in the system of
standard examination of patients with CVHC
and can provide valuable additional
qualitative and quantitative information
about the degree of development of the
process in the liver. It was shown that in the
stage of fibrosis F1 according to METAVIR,
the liver stiffness indices are 6.2 kPa, and
the shear wave velocity is 1.3+0.2 m/sec.
With the further development of fibrosis F2-
F4, these indicators increase, respectively,
from 6.3 kPa to 30.3 kPa, and the shear wave
velocity up to 2.3+0.3 m/sec. in the F4 stage
according to METAVIR. The results of 2D
SWE elastography make a significant
contribution to the timely detection of the
degree of fibrosis development in Chronic
viral hepatitis C.
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INTRODUCTION:

The timely diagnosis of diffuse liver
disease of viral etiology C (CVD) has attracted
the attention of specialists from various clinical
disciplines. Carriers of the virus are known to
have a latent disease with no particular clinical
manifestations until a certain time. According to
the Nobel Prize 2020 experts, this "gentle killer"
will cause liver cirrhosis in the next 7-10 years.
There is a high risk of developing primary
cancer of the organln the system of
multidisciplinary diagnosis of CHB, modern
medical imaging technologies - abdominal
radiography in combination with artificial
contrast, angiography, computed tomography
(CT), positron emission tomography (PET),
magnetic resonance imaging (MRI) make a
significant contribution to the recognition of
diffuse and focal liver lesions. It is necessary to
note, that complex ultrasound investigations -
two-dimensional seroscan echography (2D),
Doppler spectra of vascular studies currently
occupy a worthy place in diagnostics of liver
diseases. They, following clinical and laboratory
examinations, have been brought to the
forefront of basic diagnostic examination of
patients.

At the same time, recent studies suggest
that sensitivity of ultrasound in 2D-mode in
diffuse liver disease does not exceed 70-75%.
Scientific and technical progress in the field of
ultrasonic diagnostics at the beginning of XXI
century introduced a new direction of clarifying

254 | Page



NOVATEUR PUBLICATIONS

JournalNX- A Multidisciplinary Peer Reviewed Journal

ISSN No: 2581 - 4230
VOLUME 7, ISSUE 2, Feb. -2021

diagnostics ultrasonic elastography. To date,
researchers continue to study the role and value
of various methods of ultrasound elastography:
compression elastography,
elastography in various modifications - point
elastography, shear-wave elastography with
assessment of qualitative and quantitative
parameters.

Researchers note that ultrasound
elastography is particularly in demand in
clinical hepatology because of the ability to
determine the stiffness and elasticity of the
parenchyma in diffuse and focal liver disease.
With this technology, two-dimensional shear
wave elastography (2D SWE) is considered to
be the most promising trend in hepatology. It is
regarded as an important part of ultrasound-
guided multiparametric diagnosis of liver
disease. At the same time, studies aimed at
determining the role and significance of this
method in the comprehensive diagnosis of
chronic viral hepatitis C are few. Therefore,
accumulation of clinical experience in this
direction is relevant to accelerate the

shear-wave

development of evidence-based clinical
protocols for wultrasound examination of
patients with CHCV.

RESEARCH OBJECTIVE:

Improvement of comprehensive
diagnosis of liver fibrosis by using shear wave
ultrasound elastography (2DSWE) to clarify the
stage of the disease in patients with chronic
viral hepatitis C.

RESEARCH MATERIALS AND METHODS:
Comprehensive diagnosis of CHCV was
carried out in 120 inpatients and outpatients.
Among them 76 (54.3%) were men and 64
(46.4%) were women, aged 24-58 years. The
diagnosis of CHCV was based on clinical,
physical, laboratory, virological and ultrasound
findings. The control group included 40 nearly
healthy subjects with a body mass index (BMI)

of 24-27 who had no history of chronic hepatitis
and whose clinical and laboratory parameters
(serological markers for HCV infection,
bilirubin value, biochemical parameters),
ultrasound quality and biometric parameters of
the liver were unchanged. The technology of
two-dimensional seroscale ultrasonography
(2D) of the liver and other abdominal organs
was performed according to the standards
recommended in the clinical guidelines of the
World (WFUMB), European (EFUMB)
federations of ultrasonographers in medicine
and biology. In recent years, multicenter studies
on optimization of the technology of liver
elastography and interpretation of the obtained
data have been carried out by ultrasound
diagnostic specialists in Russia with the
participation of specialists from Uzbekistan.
The 2D SWE examination is based on
transverse acoustic pulse flow, which is used to
create shear waves with an ultrasound
transducer. Important conditions for improving
the quality of ultrasound elastography in 2D
SWE mode are the determination of the
indication for the examination, its performance
by a specially trained ultrasound diagnostician.
Ultrasound elastography is indicated in all
patients with CHCV for the timely detection of
hepatic fibrosis, clarification of the stage of
inflammatory-degenerative changes according
to the international METAVIR classification, and
determination of the dynamics of changes in
organ density/elasticity during retroviral
therapy. Relative limitations are overweight
and the presence of ascitic fluid in the pleural
and abdominal cavities. After performing 2D
ultrasound and Doppler ultrasound, patients
underwent shear wave elastography on a Logiq
S8 (General Electric, USA). The patient was
placed horizontally on the couch and the right
arm was moved up behind the head. This
widened the space between the ribs. The
examination was carried out with a convex
transducer through VII- VIII intercostal space,
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along the anterior and middle axillary line
providing access to V, VI, VII segments of the
liver and through the right subcostal space
(access to 1V, V, VI, VII segments of the liver).
According to 2D-mode examination, the area of
interest was determined at a depth of not less
than 2 cm and not more than 6 cm from the liver
capsule. When elastography is performed on
the area under study, a colour chart is
automatically displayed on the monitor screen
of the device. Blue shows the densest (toughest)
tissue, red shows less dense tissue, and green
shows healthy, softer tissue (4). The device can
automatically quantify tissue stiffness in kPa.
The ultrasound device can also measure shear
wave velocity in m/sec. The ultrasound findings
were evaluated according to the international
classification of chronic diffuse liver disease -
METAVIR.

RESEARCH RESULTS:

In the group of 40 healthy patients, the
echostructure of the liver parenchyma vascular
architectonics of the organ corresponded to
age-related echographic criteria. The mean 2D
SWE was 4.9 (3.9 - 6.5) kPa, shear wave velocity
did not exceed 1.1-1.2 m/s. (Fig.1)

Fig. 1 Ultrasound images of the liver
parenchyma in 2D (left) and 2D SWE (right).
Colour mapping of the area of interest. The
bottom left shows the results of 6 quantitative
2D SWE measurements, with an average value
of 4.7 kPa

Clinical and laboratory, virological
studies of 120 patients with chronic viral
hepatitis revealed fibrosis stage F1 according to
METAVIR in 56 (48.4%), F2 - in 32 (28.4%), F3
-in 26 (21.8%), F4 - in 6 (5.0%) patients. In the
F1 fibrosis stage, portal vein dilation was
observed in 6 patients, and splenic vein dilation
at the level of its gate - in 24 patients,
enlargement of the spleen was observed in
every third patient. The mean 2D SWE was 6.2
(4.8-8.0) kPa and shear wave velocity 1.3+0.2
m/s (Figure 2a).

In patients with F2 fibrosis stage, along
with the above signs, there was a decrease of
blood flow rate in portal vein and increased
peripheral resistance in intrinsic hepatic artery
in 12.5% of observations, dilation of splenic
vein at its gate in 93.7% with a simultaneous
increase of spleen size. The mean elastometry
was 8.5 (6.3-10.7) kPa and shear wave velocity
increased to 1.7+0.2 m/s (Fig.2b). In every
seventh to eighth patient a dilated portal vein
was detected in the F3 stage. The leading sign of
fibrosis in this group of patients was significant
dilation of the splenic vein and increased spleen
size in 96.1% of observations. Doppler
investigations (spectral, CDC, ED) showed
decreased blood flow velocity in the portal vein
in 84,6% of cases, increase of peripheral
resistance in 38,4% of patients, recanalization
of the umbilical vein in own hepatic artery was
observed in 3,8%. The elastometric values
averaged 10.8 (8.1-13.5) kPa, the swig wave
velocity reached 1.8+0.2 m/s (Fig.2c). In the F4
fibrosis stage, splenorenal anastomosis
formation was observed in 66.7% of patients,
umbilical vein recanalization and ascites in
33.3% of patients. At the same time in all
patients with CHCV a decreased velocity of
blood flow in the portal vein, increased
peripheral resistance in the common hepatic
artery, dilated splenic vein and enlarged spleen
were registered. 2D SWE data indicated an
increase in organ parenchyma stiffness to 24.6
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(18.5 - 30.7) kPa and shear wave velocity to
2.3%£0.3 m\sec (Fig.2d).

The results of these studies indicate a direct
correlation between the qualitative and
quantitative indices of 2D SWE and the degree
of development of hepatic fibrosis in CHCV.

Fig. 2 Ultrasound images of the liver
parenchyma at different stages of fibrosis in 2D
(left) and 2D SWE (right). A - liver fibrosis at
stage F1; B - liver fibrosis at stage F2; C - liver
fibrosis at stage F3; D - liver fibrosis at stage F4

(explanation in text).
Modern technologies of
elastography are considered by many
researchers to be one of the most important
components in the clarifying diagnosis of

ultrasound

diffuse and focal liver lesions. The accumulated
experience to date shows that various methods
of elastography - compression elastography,
shear wave elastography, both in point and two-
modes have undoubted
advantages in determining the
elasticity/stiffness of the liver parenchyma.
This additional ability to qualitatively and
quantitatively determine liver stiffness has

dimensional

become a sought-after ultrasound-based
multiparametric diagnosis of hepatic fibrosis in
CHC.

Our investigations in this direction using 2D
ultrasound elastography (2D SWE) in 120
patients with CVC showed the possibility of
clarifying stiffness (elasticity) due to the
dynamic development of local or diffuse
inflammatory-destructive remodelling of the
organ and assess the findings according to the
standard METAVIR scale. According to this scale
FO means absence of fibrosis, F1-portal liver
fibrosis, F2-portal and slightly expressed liver
fibrosis, F3-portal and expressed septal liver
fibrosis, F4-liver cirrhosis. Interpretation of
elastography data in 2D SWE mode showed that
hepatic elastic moduli were equally significant
in both kPaand m/s and had a direct correlation
(tablel).

Table 1. Elasticity modulus values of the liver
parenchyma at different stages of CVHS.

Fibrosis Modulus of elasticity
stages Number in kPa | inkPainm/s
according to of people
METAVIR surveyed mean median

FO(normal) 40 49 39-6,5 1,1-1,2
F1 56 6,2 4,8-8,0 1,3 +-0,2
F2 32 8,5 6,3-10,7 1,7+ 0,2
F3 26 10,8 8,1+-13,5 1,8 +-0,2
F4 6 24,6 18,5 +- 30,7 2,3+-0,3

Note: The results of the compared groups of
liver fibrosis unchanged organ
parenchyma are significant (p<0.05).

The results of these studies are
consistent with those of other researchers. We
agree with Ferralioli et al. who point out the

versus

importance of evaluating elastography and
elastometry data with clinical and laboratory
findings. It is noted that depending on the
activity of chronic viral hepatitis, including
CHCV, quantitative measures can vary
considerably and multicentre studies in this
direction are needed In our opinion, changes
detected in the preportal area of the liver by
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seroscale echography and Doppler should serve
as a signal for elastography for early diagnosis
of hepatic fibrosis. Further research towards
improving the informative value of 2D SWE
elastography appears to be the introduction of
dual-frequency echography technique. The
introduction of this technology in ultrasound
instrumentation will allow to consider the
objectivity of elastographic data in cases of
combination of chronic hepatitis with fatty liver
rearrangement.

CONCLUSIONS:

1. 2DSWE ultrasound
elastometry is a simple, non-invasive and
accessible method of obtaining
information about the stiffness status of
the liver parenchyma in patients with
CHB.

2. 2D SWE elastometry combined with 2D
mode and Doppler imaging in one
ultrasound unit shortens the period of
examination of patients and improves the
quality of diagnosis in determining the
stage of fibrosis in chronic diffuse liver
disease.

shear-wave
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