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Abstract. Background. The purpose was to compare the possibilities of standard ultrasound, shear wave elas-
tography with steatometry and transient elastography with CAP function for diagnosing liver steatosis and fibrosis.
Materials and methods. The survey included 90 patients aged 5 to 17 years, with an average age of patients
(12.08 + 2.71) years. Determination of liver steatosis and its degree was carried out with FibroScan 520 Touch
(Echosens, France) with CAP measurement. All children underwent an ultrasound examination of the liver pa-
renchyma using B-method with simultaneous shear wave elastography and steatometry on Ultima PA (Radmir,
Kharkiv). According to the CAP measurements and overweight/obesity parameters the patients were divided into
3 groups: 1¢ group consisted of 45 patients with liver steatosis and overweight and obesity (50.0 %), 2™ group —
35 patients with overweight and obesity without steatosis (38.9 %), 3 group (control group) — 10 patients with
normal weight without steatosis (11.1 %). Results. 75.0 % of patients experienced increased echogenicity of the
liver. In children of the 15 group changes in liver parenchyma were observed 2.2 times more frequently than in the
2 and 37 groups. The liver stiffness in the examined patients varied from 2.3 to 8.8 kPa, and the CAP — from 108
to 349 dB/m. In the overwhelming majority (96.1 %) of patients, fibrosis was absent; the first and second degrees
of fibrosis were found only in 3 patients (3.9 %) in the first group. According to steatometry of the liver, the average
coefficient of ultrasound attenuation in children of the 1% group was significantly higher compared to the control
group (p < 0.05). The shear wave elastography sensitivity in liver fibrosis detection versus transient elastography
was 83.33 %, the specificity was 60.0 %, the positive predictive value was 15.15 %, the negative predictive value
was 97.67 %. When comparing the methods of steatometry and CAP, the diagnosis of liver steatosis in children
of the 1° group revealed coincidence in 15 of 26 cases, which corresponded to diagnostic efficiency of 57.7 %.
Conclusions. Thus, the combination of ultrasound regimes for assessing structural changes in the liver with shear
wave elastography and steatometry allows assessing the stage of fibrosis and the degree of steatosis in the con-
text of multiparameter ultrasound examination in children with diffuse changes in the liver parenchyma.
Keywords: ultrasound; shear wave elastography with steatometry; transient elastography with CAP function;
liver steatosis; liver fibrosis

Introduction formulate a list of indications for this procedure in children

The liver biopsy is a gold standard for diagnosing liver
steatosis in children and adults. However, in 2012, the Eu-
ropean Society for Pediatric Gastroenterology, Hepatology
and Nutrition proclaimed that liver biopsy should not be
used as a screening procedure for children with nonalco-
holic fatty liver disease. Indications for liver biopsy is still
being discussed, and now there is no enough evidence to

with the primary diagnosis of nonalcoholic fatty liver disease
(NAFLD), biopsy indication is stronger in the case of dif-
ficulties in carrying out differential diagnosis and in case of
risk of progression to liver cirrhosis [1].

Non-invasive methods for diagnosing liver steatosis in
children are important because they can be used to monitor
the course of the disease for a long period [2]. Non-invasive
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ultrasound methods for diagnosing steatosis include stan-
dard ultrasound examination, sonographic quantification
of a hepatorenal index, transient elastography, shear wave
elastography.

Ultrasound. Ultrasound is the most common imaging
method used to diagnose liver steatosis. Due to its wide
availability, economic feasibility and simplicity of usage,
ultrasound can be used as a liver pathology screening tool.
A healthy liver parenchyma has a homogeneous echo texture
and echogenicity similar to the echogenicity of the right kid-
ney. In the case of liver steatosis, the presence of lipid drops
within hepatocytes violates the propagation of the sound
wave, causing the scattering and attenuation of ultrasound
waves. The dispersion of ultrasound waves is manifested in
the form of a more vivid visualization of liver parenchyma
compared with the kidneys. The attenuation of ultrasound
waves also causes loss of signal, which leads to darkening of
vessels and bile ducts and blurred diaphragm [2]. Distal at-
tenuation of ultrasound is usually typical for steatosis in the
liver with lesions > 30 % of hepatocytes [1].

Classification of the degree of liver steatosis according to
ultrasound data:

1. Absence of steatosis (echogenicity of the liver is simi-
lar to the kidney);

2. Slight degree of steatosis (diffusely increased echo-
genicity of the liver);

3. Moderate degree of steatosis (echogenicity of the
liver reduces imaging of the walls of vessels and diaphragm);

4. Severe degree of steatosis (no imaging of the hepatic
vessels and diaphragm) [3].

However, ultrasound study has some disadvantages:
operator and machine dependence, as well as the lack of ob-
jective quantitative analysis [1]. Ultrasound has low sensitiv-
ity for the differentiation between healthy liver and early ste-
atosis and other pathological conditions such as fibrosis
and/or inflammation, which may increase the echogenicity
of the liver, sometimes can mimic liver steatosis. Therefore,
an ultrasound evaluation of liver steatosis should be per-
formed taking into account these constraints; the results
should be carefully interpreted and this procedure should
not be recommended as the only tool for diagnosing or
monitoring NAFLD in children.

Hepatorenal index (HI). To calculate this indicator, the
echogenicity of the liver and kidneys is evaluated in the
study of the gray scale (value 0—255) using the built-in his-
togram. It is used with the average value of three repetitive
measurements based on the ratio of the average echogenici-
ty of the liver to the echogenicity of the kidney. A value be-
low 1.0 is considered to be normal. The degree of steatosis is
considered to be mild (HI 1.05—1.24), moderate (HI 1.25—
1.64) or severe (HI > 1.65). One of the disadvantages of
using HI is its variability and dependence on the operator
and ultrasound apparatus [4].

Assessment of ultrasound attenuation. Quantitative esti-
mation of the echo signal intensity can be used to objecti-
vize the diagnosis of steatosis. There are methods for evalu-
ating the parameters of the images in B-mode or analysis of
the signal backscatter ultrasound waves [5]. Several studies
have found an increase in liver attenuation coefficients and

backscattering designed by ultrasound in patients compared
with healthy persons [6]. However, most studies have been
focused on differentiation of pathological and altered liver
and did not estimate the severity of the NAFLD.

The attenuation coefficient represents the summation of
ultrasound energy losses due to the echo reflection, scatter-
ing, and absorption. Studies showed that scattering has only
a very small contribution to the attenuation coefficient in
normal liver, but the dispersion of fat drops significantly af-
fects the attenuation of US. In addition, studies of Kanaya-
ma et al. have shown that the number of lipid drops and their
size in the liver tissues can greatly contribute to energy ab-
sorption in the spread of ultrasound [6].

Elastography. Ultrasound elastography is now increasing-
ly used in the diagnosing diffuse liver disease. This method
provides the possibility of differentiation between simple
steatosis and nonalcoholic steatohepatitis that has signs of
inflammation and fibrosis [2]. There are several methods for
ultrasound elastography, including transient elastography,
shear wave elastography (SWE) and acoustic radiation force
impulse elastography (ARFT).

Transient elastography. Transient elastography (Fibro-
Scan 502 Touch) is a new non-invasive method for diagnos-
ing fibrosis and most recently, due to the equipment of the
apparatus with a new function, for the diagnosing steatosis as
well [7]. Measuring the degree of steatosis is based on lipids
ability to impact the spread of ultrasound. The calculation
of the indicator characterizing steatosis degree — the con-
trolled attenuation parameter (CAP) — is due to the com-
plicated process of ultrasound attenuation with its reverse
propagation at an average frequency of 3.5 MHz [8]. CAP is
an effective parameter for the determination of even low de-
gree of steatosis. The study of V. de Lédinghen et al. showed
that CAP significantly correlated with SteatoTest and the fat
content of the liver, which was determined from the mor-
phological study [9]. A 2014 meta-analysis by the Chinese
scientists for the diagnostic accuracy of CAP to determine
the degree of liver steatosis in various diseases has revealed
that CAP has high sensitivity and specificity for determining
the presence of liver steatosis, but is limited to precisely de-
termining the degree of steatohepatitis that somewhat limits
its wide application in clinical practice [10]. A recent study
conducted in a small cohort of children who had a liver
biopsy according to clinical indications identified a limit
of 225 dB/m for predicting steatosis, 0.87 sensitivity, 0.83
specificity and AUROC 0.93 [11].

Therefore, transient elastography with FibroScan is
a sufficiently sensitive method for non-invasive diagnosis
of steatosis, which can be used for primary diagnosis and
monitoring of the effectiveness of treatment in children.

Shear wave elastography. The basis of SWE lies in the
property of the ultrasound to excite the mechanical shear
wave transverse to its direction. The velocity of propaga-
tion of these waves depends on tissue rigidity or viscoelastic
properties [12]. The real-time SWE has some advantages
over TE. First, this function is integrated in the usual ultra-
sound apparatus, and therefore, can use the real-time image
in the B-mode to assess morphological changes or to detect
of focal lesions of the liver. Advantage of SWE, as well as
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ARFI, is to provide a quantitative map of liver tissue stiffness
in real time. The spatial heterogeneity of the liver stiffness
can be visualized, and the area of interest used for measure-
ment can be corrected. The area of interest for liver stiffness
measurements can be adjusted in size and location to avoid
such artifacts as those occurring near large pulsating vessels
[13].

The purpose of our work is to compare the possibilities
of diagnosing steatosis and liver fibrosis by using standard
ultrasound study, SWE with steatometry and transient elas-
tography using the CAP function.

Materials and methods

The survey included 90 patients aged 5 to 17 years:
boys — 54 (60 %), girls — 36 (40 %). The average age of
patients was (12.08 = 2.71) years. The assessment of BMI
was carried out according to the WHO recommendations
(gender and age specific) [14].

Determination of the presence and degree of liver ste-
atosis was carried out with FibroScan 502 Touch (Echosens,
France) with CAP measurement (Table 1) [15]. An M-
sensor with an ultrasonic frequency of 3.5 MHz was used.
Also we determined the changes in elasticity or stiffness of
the liver (LSM) which indicates the development of fibro-
sis, and the CAP, which corresponds to steatosis degree. The
liver stiffness was evaluated in kilopascals (kPa), viscosity or
steatosis — in decibels per meter (dB/m).

The obtained parameters of liver stiffness were evalu-
ated as follows: elastometric parameters up to 5.9 kPa corre-
sponded to the stage of fibrosis F0O; 6—7.0 kPa corresponded
to the stage of fibrosis F1, from 7.1 to 8.7 kPa — stage F2,
over 8.7 kPa — F3 on Metavir score [16].

Also ultrasound examination of the liver parenchyma by
the B-method with simultaneous shear wave elastography
and steatometry on the Ultima Expert (Radmir, Kharkiv)
with a cone-shaped sensor at frequencies of 2—5 MHz at a
depth of 10—50 mm from the capsule was performed. The
number of successful measurements should have been at
least 3. Then, from the indicated measurements, the me-
dian characterizing the liver stiffness in kilopascals as well

as the average coefficient of ultrasound attenuation (UAC)
(dB/m) were determined.

Depending on steatosis presence, determined on the
basis of CAP, and presence of overweight and obesity the
patients were divided into 3 groups: the 1* group consisted
of 45 patients with liver steatosis and overweight/obesity
(50.0 %), the 2" group included 35 patients with excessive
weight and obesity without steatosis (38.9 %), the 3" group
(control group) consisted of 10 patients with normal weight
without steatosis (11.1 %). The exclusion criteria were the
presence of secondary causes of steatosis (viral, autoim-
mune hepatitis, storage diseases) and concomitant chronic
or acute diseases.

Results

Standard ultrasound data

Average values of the size of the liver and gallbladder are
given in Table 2.

The largest liver size was observed in the 1 group of pa-
tients (p < 0.01). A detailed analysis of these parameters,
depending on the growth of a child, also showed that almost
all (88.9 %) of the children in the 1% group experienced an
increased size of the liver due to all the lobes.

The echogenicity of the liver was increased in 3/4 of the
patients with overweight/obesity (73.7 % in the 1% group
patients and 61.1 % in the 2" group). For the analysis of
structural changes in the liver, the following characteristics
of the parenchyma were assessed: granularity, echogenicity,
and distal attenuation of ultrasound. Specific for patients
with steatosis was granular structure of the liver, which was
observed in 36 patients (80.0 %).

In children of the 1 group the changed structure of the
liver parenchyma was detected 2.2 times more frequently
than in the 2" and 3" groups (37.1 and 30.0 %, respectively)
(Fig. 1).

In the majority of the 1% group patients elevated and
uneven liver echogenicity was observed (75.6 and 71.1 %,
respectively). Distal ultrasound attenuation was detected 2
times more frequently in this group than in the 2™ group
children.

Table 1 — CAP parameters to determine the presence and degree of steatosis [15]

CAP indicator of [s)'?eg;&i is The percentage of hept%tcl):g:gﬁ (‘)’ﬂlt:t:;t inclusions according
Up to 232 dB/m S, Less than 10 %
233-255 dB/m S, 11-33 %
256-289 dB/m S, 34-66 %
Above 290 dB/m S, 67—100 %
Table 2 — Results of ultrasound measurements of the liver and gallbladder volume in the studied groups, M £ m

Tda | G bopr | roms

Liver right lobe, mm 127.49 +1.77 133.38 + 2.39** 122.57 + 2.88 118.20 + 2.77
Liver left lobe, mm 58.62 + 1.01 61.64 + 1.69* 56.03 = 1.00 5410 £ 2.22
Gallbladder volume, mm? 27.08 +0.80 29.71 £ 1.25% 25.66 + 0.93 20.20 + 1.56

Notes: * — p < 0.05 — significance of differences between indicators in children of the 1t and 3 groups; ** —
p < 0.01 — the significance of the differences between indicators in children of the 15 and 2" groups.
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[t should be noted that in children with steatosis imaging
of the hepatic veins significantly worsened: in the 1% group
children hepatic veins imaging deterioration was observed 2
times more often than in the 2" group.

Data of transient elastography

The parameters of liver parenchyma stiffness and CAP
in children with obesity and overweight according to tran-
sient elastography data are given in Table 3.

The liver stiffness in the examined patients varied from
2.3to 8.8 kPa, and the CAP index — from 108 to 349 dB/m.
In the overwhelming majority (96.1 %) of patients, fibrosis
was absent; the first and second degree of fibrosis was regis-
tered only in 3 patients (3.9 %) in the 1% group.

As can be seen from the data in Table 3, liver stiffness
rates, although not exceeding the norm, were significantly
increased in children with steatosis.

Among the patients with steatosis 45.2 % had the first
stage (up to 33 % of hepatocytes contained fat) and 16.7 %
had the third stage of fatty degeneration — almost all hepa-
tocytes had fat inclusion (Fig. 2).

Data of shear wave elastography and steatometry

Taking into account liver structural changes, SWE of the
liver was performed to evaluate the stiffness of the paren-
chyma in the examined children. The average values of liver
stiffness are given in Table 4.

When comparing liver parenchyma stiffness in groups, a
significant increase in this parameter in obese children was
established in comparison with the control group. In chil-
dren with steatosis, higher stiffness rates (although not ex-
ceeding normal) were observed compared to children with
simple obesity without fatty liver (p < 0.05).

According to liver steatometry findings, the average coef-
ficient of ultrasound attenuation in the 1% group children was
significantly higher compared to the control group (Table 5).

Comparison of SWE and TE data

When comparing SWE with TE (FibroScan) according
to contingency table (Table 6) a match in fibrosis detection
in 47 of the 76 surveyed (presence of fibrosis in 5 children out
of 6 children and lack in 42 patients out of 70) was found,
which corresponds to 61.8% diagnostic efficiency.

80 75.6

1t group

2" group

3 group

@ Normal N Low B Increased

Figure 1 — Frequency of liver parenchyma
echogenicity changes in children

Figure 2 — Distribution of the 1 group patients
by steatosis degree

Table 3 — Parameters of liver stiffness and CAP in the studied groups, M + m

Group 1 Group 2 Group 3
Parameter (n = 42) (n = 34) (n=9)
LSM, kPa 46 +1.3* 39+14 4.04 + 0.6
CAP, dB/m 266.0 + 26.8" 193.2 +£ 29.9** 167.1+37.2

Notes: * — p < 0.02 — significance of differences between the 1t and 2" groups; * — p < 0.0001 — the significance
of the differences between the 1 and 3" groups; ** — p < 0.05 — significance of differences between the 2" and
3 groups.

Table 4 — Average liver stiffness in groups according to SWE (M = m)

. General group Group 1 Group 2 Group 3

Indicator (n = 90) (n = 45) (n = 35) (n=10)
Liver stiffness, kPa 5.58 +0.17 6.10 + 0.28* 5.05+0.17** 5.05 +0.24
Liver stiffness, m/s 1.34 £ 0.02 1.40 + 0.03* 1.28 + 0.02** 1.25 +0.03

Notes: * — p < 0.05 — significance of differences between the 1% and 3 group children; ** — p < 0.05 — signifi-

cance of differences between the 1 and 2" groups children.
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SWE sensitivity for liver fibrosis detection compared
with transient elastography was 83.33 %, specificity —
60.0 %, positive predictive value — 15.15 %, negative pre-
dictive value — 97.67 % (Table 7).

When comparing the steatometry findings and CAP in
the diagnosis of liver steatosis in children the coincidence
was found in 15 out of 26 cases (steatosis in 14 out of 23 and
steatosis absence in 1 patient out of 3), which corresponds to
57.7% diagnostic efficacy (Table 8).

The steatometry sensitivity for liver steatosis detection
was 60.87 %, the specificity was 33.33 %, the positive pre-
dictive value was 87.50 %, and the negative predictive value
was 10.00 % (Table 9).

Discussion

Thus, the sonographic signs of fatty liver in obese/over-
weight children were a significant elevation in the liver size,
which was accompanied by increasing the liver parenchy-

Table 5 — Average coefficient of ultrasound attenuation of liver in studied groups, M + m

. General group Group 1 Group 2 Group 3
Indicator (n = 57) (n = 26) (n=21) (n=10)
UAC, dB/m 1.98 + 0.03 2.06 + 0.05* 1.98 + 0.05** 1.75+0.04

Notes: * — p < 0.05 — significance of differences between the 15 and 3™ groups; ** — p < 0.05 — significance of

differences between the 2" and 3 groups.

Table 6 — The contingency table of TE and SWE for the liver fibrosis detection

. Elastography
FibroScan - - - - Total
Fibrosis Absence of fibrosis
Fibrosis (n = 6) 5 1 6
Absence of fibrosis (n = 70) 28 42 70
Total 33 43 76

Table 7 — SWE sensitivity, specificity and predictive values for the liver fibrosis detection

Indicator Value 95% confidence interval

Sensitivity, % 83.33 35.88 t0 99.58
Specificity, % 60.00 47.59 to 71.53
Positive coefficient of likelihood 2.08 1.32 10 3.30

Negative coefficient of likelihood 0.28 0.05t0 1.68

Prevalence of the disease, % 7.89 2.951t0 16.40
Positive predictive value, % 15.15 5.11t0 31.90
Negative predictive value, % 97.67 87.71 10 99.94

Table 8 — The contingency table of TE and SWE for the liver steatosis detection

. Steatometry
FibroScan Total
Steatosis Absence of steatosis
Steatosis (n = 23) 14 9 23
Absence of steatosis (n = 3) 2 1 3
Total 16 10 26
Table 9 — SWE sensitivity, specificity and predictive values for the liver steatosis detection
Indicator Value 95% confidence interval

Sensitivity, % 60.87 38.54 to 80.29
Specificity, % 33.33 0.84 to 90.57
Positive coefficient of likelihood 0.91 0.38102.17
Negative coefficient of likelihood 1.17 0.22 to 6.30
Prevalence of the disease, % 88.46 69.85 to 97.55
Positive predictive value, % 87.50 61.65 to 98.45
Negative predictive value, % 10.00 0.25 to 44.50
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ma echogenicity in 75.6 % (p < 0.05) of cases, changes in
the liver granularity (80.0 %), by increasing the length of
the spleen. The liver size increasing and liver parenchyma
structure alteration (changes in contours and granularity,
increased echogenicity) were also found more frequently in
patients with fatty liver.

The liver steatosis according to TE was detected in 22
children (44.4 %) with no evidence of steatosis in standard
ultrasound study. These data indicate that CAP can diag-
nose early stages of liver steatosis.

It should be noted that the use of TE has some limita-
tions. Thus, the presence of ascites excludes the possibi-
lity to carry out transient elastography, i.e. elastic waves are
not able to pass through the liquid; the presence of morbid
obesity with BMI > 30 kg/m? requires the use of XL sensor,
the use of M sensor in such patients is associated with high
variability of values and the impossibility of obtaining an
average CAP. LSM is also limited by a number of factors:
the presence of acute hepatitis is accompanied by changes
in liver parenchyma, which can lead to an increase in LSM
levels; the presence of chronic hepatitis with ALT level > 5
UNL is accompanied by a re-assessment of fibrosis stage;
the presence of extra-hepatic cholestasis is also accompa-
nied by an increase in liver stiffness, and the presence of
narrow intercostal spaces may reduce the possibility of the
method [17].

Taking into account these limitations, an algorithm for
interpreting the data of transient elastography for the diag-
nosing liver fibrosis in adult patients was offered (by Chan in
the Wong modification) (Fig. 3) [18].

However, we want to focus attention on the fact that
transient elastography is one of the most valid non-invasive
diagnostic methods for liver steatosis and fibrosis detection,
characterized by high reproducibility, high sensitivity and
specificity in the diagnosis of cirrhosis. The unconditional
benefits are painlessness, short duration of the examination,
which makes TE almost an ideal method for liver pathology
screening in the general population.

Normal ALT
I I ]
<6kPa | | 69kPa | | >9kPa |
|
| | |
Exclude liver fibrosis Gray Diagnose liver fibrosis
(93% sensitivity) zone (100% sensitivity)
Increased ALT
I I ]
<75kPa | |75-125kPa| | >125kPa |
|
| | |
Exclude liver fibrosis Gray Diagnose liver fibrosis
(92% sensitivity) zone (100% sensitivity)

Figure 3 — Algorithm for liver fibrosis assessing
according to LSM and ALT
(by Chan in the Wong modification) [18]

In our study children with fatty liver showed higher
LSM values compared with children without steatosis on
0.7 kPa. Although this profile was not clinically relevant,
since in most patients the liver stiffness remained within
the normal range, we would like to emphasize that signs of
liver fibrosis were observed in a small percentage of chil-
dren with liver steatosis and any child without it. This con-
clusion confirms that liver steatosis is not always a benign
condition; therefore, measures should be taken to evaluate
the disease at an early stage.

It should be noted that according to Tokuhara et al.
study, TE was performed in 139 healthy children aged 1
to 18 years, the setting of LSM was proportional to age
(which is probably due to physiological changes in the
liver connective tissue in children and adolescents), while
the CAP value did not distinguish in children of different
age groups, which testifies to the absence of age-related
changes in the lipids distribution in the parenchyma of
healthy liver [19].

Concerning the SWE, studies conducted in adults have
shown that early stages of fibrosis are difficult to detect by
elastographic imaging: measurements obtained in early fi-
brosis are similar to those obtained in healthy patients [20].
The literature data on the influence of steatosis on the elas-
tography values revealed contradictory results. Marginean
et al. [21] found that the liver stiffness values according to
ARFI in children with steatohepatitis were significantly
higher than in the control group, suggesting that liver ste-
atosis leads to increase in the liver parenchyma stiffness.
Instead, Wong et al. [22] report that liver steatosis does not
impact the degree of liver fibrosis.

In our study, the liver stiffness was higher in children
with NAFLD. It should be noted that high elastographic
values can be mistakenly considered as severe liver fibro-
sis, but the influence of steatosis on the stiffness cannot be
ruled out.

According to Garkovich et al. [23], providing SWE in
68 children with steatohepatitis a strong correlation be-
tween liver stiffness and morphological stages of liver ste-
atosis was established. However, there was no association
between the liver stiffness parameters and the morphologi-
cal features of steatosis and necro-inflammation. Relevant
data demonstrate the importance of SWE combination
with liver steatometry.

Our research demonstrated satisfactory diagnostic effi-
cacy of SWE and steatometry in comparison with transient
elastography and CAP function when diagnosing liver fi-
brosis and steatosis.

Conclusions

Thus, the combination of ultrasound regimes with
shear wave elastography and steatometry in the context of
multiparameter ultrasound examination for assessing liver
structural changes allows evaluating the stage of fibrosis
and the degree of steatosis in children with diffuse changes
in liver parenchyma.

So, transient elastography allows accurately assessing
the degree of fat accumulation in the liver parenchyma
at the same time as determining the degree of fibrosis.
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However, a standard ultrasound study maintains the posi-
tion as it can exclude hepatic masses, cysts, or gallblad-
der pathology but according to NASPGHAN guideline
(2017) a normal hepatic ultrasound cannot exclude the
presence of NAFLD and therefore is not useful for the
diagnosis or follow-up [24].

Conlflicts of interests. Authors declare no conflicts of in-
terests that might be construed to influence the results or
interpretation of their manuscript.
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COHOAOriIYHIi METOAU AICTHOCTUKM CTEATO3Y
Ta PiGPO3Y NeyiHKU B Aiten

Pesiome. Axmyaavnicmo. YabsrpasByKoBe HOCITIIXKEHHS € Haii-
OiTpLI MOLIMPEHUM METO/IOM Bi3yasi3allii, 10 BAKOPUCTOBYETh-
csl JUTSI TIaTHOCTUKM CTeaTto3y IMediHku. MeToro Hairoi podbotu
€ TIOPIBHSIHHS MOXJIMBOCTEH HiarHOCTMKU CcTeaTo3y i (hidbpo3y
MeYiHKM 3a JOMOMOTOI0 CTAHAAPTHOTO YJIBTPa3BYKOBOTO JOCi-
JDKeHHSI, 3CYyBHOXBWJIbOBOI esiactorpadii 3i crearomerpielo Ta
TpaH3ieHTHOIO estactorpadieto 3 Bu3HaueHHsIM CAP. Mamepiaau
ma memoodu. B o6cTexxeHHsT BKJII0YeHO 90 mallieHTiB BiKOM BiJ
5 no 17 pokiB, cepeaHiii Bik mauieHTiB ctaHoBUB (12,08 + 2,71)
poKy. BuzHaueHHsI HasIBHOCTI Ii CTyTMEHSs cTeaTo3y MeYiHKu Mpo-
BOAWIJIOCH 3a foroMorolo anapara FibroScan 502 Touch F60156
(Echosens, ®panuis) 3 gocnimkenusasm CAP. Ycim gitam mpo-
BOJWJIOCH YJIBTPA3BYKOBE MIOCTIMKEHHSI TMapeHXiMU MeYiHKU
B-MeTon0M 3 0IHOYACHOIO 3CYBHOXBUJILOBOIO enactorpadieio i
creatoMetpieto Ha anapari Ultima PA («Paamip», XapkiB). 3a-
JIEXKHO Bill HASIBHOCTI CT€aTO3Y, 1110 BU3HAYABCs 3a TOKa3HUKOM
CAP, it HagMipHOI Baru i OXXUPiHHS MallieHTH OyJIU po3MoIaiie-
Hi Ha 3 rpynu: 1 rpyny cTaHOBWIM 45 Malli€HTIB 3i cTeaTo30M
MevYiHKM ¥ HaaMipHOIO Baroto ta oxupinHam (50,0 %), 2 rpy-
ny — 35 maiieHTiB i3 HaIMipHOIO Barolo Ta OXXMpiHHSIM 0e3 cTe-
atosy (38,9 %), 3 rpyny (rpyma KoHTpoJo) — 10 mamieHTiB i3
HOpMaJibHOIO Baroio 6e3 creatosy (11,1 %). Pesyavmamu. 1ns
XBOPUX 31 cTeaTo30M OyJI0 XapaKTepHUM ITiIBUIIECHHS €XOTeH-
HocTi nevinku (75,0 % mauienTiB). Y miteit 1 rpynu B 2,2 paza
yacTillle CrocTepirajach 3MiHeHa CTPYKTypa MapeHXiMU MeYiHKU

MOPIBHSIHO 3 MOKa3HMKamu aiteit 2 i 3 rpyn. XKopcTkicTh TKa-
HUHU TEYiHKU B OOCTEXEHUX XBOPUX KOJMBajiach Bin 2,3 10
8,8 xIla, a mokaznuk CAP — Bin 108 no 349 nb/m. Y nepeBaxHoi
6inbmocti (96,1 %) nauieHTiB (Gidpo3 OyB BincyTHIM; mepiinii
Ta APYTUii CTymiHb (iOpo3y peecTpyBaBcs JUIlE B 3 TMAIiEHTIB
(3,9 %) nepiioi rpymnu. 3a JTaHUMK CTeaTOMETPIl MeYiHKU cepeaHi
MOKAa3HMKU KoedillieHTa 3aTyXaHHS YIbTPa3ByKy B HiTell 1 rpy-
1 OyJIM BipOTiAHO BULIMMU MOPiBHSIHO 3 KOHTPOJILHOIO IPYIIOI0
(p < 0,05). YytnuBicTh MeTOIY 3CYBHOXBMJIBOBOI ejlacTorpadii
11010 BUSIBJIEHHSI (DiOpO3y TeUiHKY MOPIiBHSHO 3 TPAH3i€EHTHOIO
enacrorpadieio cranoBuna 83,33 %, cneuudiunicts — 60,0 %,
MO3UTUBHA TMPOTHOCTUYHA WiHHiCTL — 15,15 %, HeraTuBHaA
MPOrHOCTHYHA IiHHICTh — 97,67 %. Ilpu mopiBHSIHHI MeTOIB
crearometpii Ta CAP-byHKuii TpaH3ieHTHOI enacTorpadii B aia-
THOCTHUIIi CTeaTO3y MeUiHKM B AiTeit | rpynu Oyo BUSBIEHO 30ir
y 15 3 26 BumaKis, 1110 BiMOBifa€ AiarHOCTUYHIN e(HEKTUBHOCTI
57,7 %. Bucnoexu. TakuM 9YUHOM, MOEIHAHHS YJIbTPa3ByKOBUX
PEXUMIB OLIIHKU CTPYKTYPHUX 3MiH TIEYiHKU i3 3CYBHOXBUJIbO-
BOIO ejacTorpadi€eio Ta CTeaTOMETPI€I0 Ja€ MOXKIUBICTh OLIHUTH
crafito ¢idbpo3sy il CTyIiHb CTeaTo3y B KOHTEKCTI MyJIbTUIIapaMe-
TPUYHOTO YIBTPA3BYKOBOTO MOCIIIKEHHS B iTeH i3 MUby3HUMU
3MiHaMU MapeHXiMM TEYiHKU.

KnrouoBi cjioBa: ynbrpassByk; 3cyBHOXBUIbOBA eactorpadis 3i
creaToMeTpi€lo; TpaHsieHTHa enacrorpadis 3 CAP-dyHKuielo;
cTearo3 MeviHku; piopo3 nediHku

CrenaHos tO.M., 3asropoaHsist H.tO., AykbsiHeHko O.FO., Sirmyp B.b., KoHeHko W1.C., lMetuko O.[1.
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CoHoAOrM4yeckKkme MeToabl AMArHOCTUKU CTEATO3a
n $n6po3a NneYeHn y poeten

Pe3tome. Axmyanrvrnocme. YiabrpasByKoBoe HCClIEIOBaHUE SIB-
JisieTCsl HanboJjiee pacrpoCTpaHEHHBIM METOIOM BU3YyalIH3alliH,
MCITOJIb3YeMbIM ISl TMAaTHOCTUKM cTearto3a meueHu. Llenbio Ha-
el paboThl SIBISIETCS] CPAaBHEHUE BO3MOXHOCTU AMATHOCTUKU
cTearos3a 1 (hrbpo3a MeyeH ¢ TTIOMOIIbI0 CTAHAAPTHOTO YIIBTPa3-
BYKOBOTO HCCJICIOBaHMsI, CABMTOBOJIHOBOM 3yactorpaduu co
cTeaToMeTpueil, TPAaH3UEHTHOM 3acTorpad®uu ¢ UCIOIb30BaHU -
eM CAP-dynkumnu. Mamepuaast u memoost. O6cnenoBano 90 na-
LIMEHTOB B Bo3pacTte OT 5 1o 17 JieT, cpeHuit BO3pacT MalueHTOB
cocrtaBwi (12,08 &+ 2,71) roma. OnipeneeHre HaIUIUS U CTCIICHU
cTearosa TMeYeHM MPOBOAWIOCH ¢ TToMOIIbIo anmapara FibroScan
502 Touch F60156 (Echosens, ®panius) ¢ ucciaenoBanuem CAP.
Bcem ieTsiM poBOIMIIOCH YIIBTPa3BYKOBOE UCC/IEI0BAHME MTapeH-
XUMBI TieueHU B-MeTomoM ¢ OmMHOBpPEMEHHO# CIBUTOBOJHOBOM
anactorpadueii u crearomerpueii Ha anmapare Ultima PA («Pan-
MUpP», XapbKOB). B 3aBUCHMOCTH OT HaJTMUMs CTeaTo3a, KOTOPbIii
ornpenessuics 1o nokasarento CAP, u n30bITOYHOTO Beca U OXKU-
peHUs MAlIMEeHThI ObUTM pa3ieieHbl Ha 3 TpyIbL: 1 rpyrimy cocra-
BWJIY 45 MalMeHTOB CO CTeaTO30M MEeYEHU U U30BITOUHBIM BECOM/
oxuperureM (50,0 %), 2 rpyrnny — 35 MalmeHToB ¢ U30BITOYHBIM
BecoM/oxupeHueM 6e3 crearosa (38,9 %), 3 rpynmy (rpyrmma
KOHTpoJisi) — 10 manmreHToB ¢ HOPMAJIbHBIM BECOM 0€3 cTeaTto3a
(11,1 %). Pesyavmamet. 1151 NallMEHTOB CO CTEATO30M OBLIO Xa-
pakTepHO TOBbIlIeHWEe dXoreHHocTH miedeHu (75,0 % mnauueH-
TOB). ¥ neteii | rpynmsl B 2,2 pa3a 4aiie HabJTI01a10Ch U3BMEHEHUE
CTPYKTYPBI TTAPEHXUMBI TICUSHU 1O CPABHEHUIO C MOKA3aTeNISIMU

2 1 3 rpynr. 2KecTKoCcTb TKaHU TeYeHU Y 00CIe10BaHHbIX 00JIb-
HBIX KoJiebanach ot 2,3 no 8,8 klla, a mokazatenr CAP — ot 108
1o 349 nb/M. Y nmoxassoniero 6obiHcTBa (96,1 %) manmeH-
TOB (pMOPO3 OTCYTCTBOBAN; IepBasi U BTOpast cTerneHb ¢hudpo3a
ObLIa 3apernCTPUPOBaHa TOJLKO y 3 mateHToB (3,9 %) nepBoit
rpynibl. [1o JaHHBIM CTEATOMETPUU MEYEHU CPeTHUE MTOKa3aTe/In
Koo dulMeHTa 3aTyxaHusl yJabTpa3ByKa y neteil | rpynmbl Obuin
JIOCTOBEPHO 0o0Jiee BBICOKMMM IO CPaBHEHUIO C KOHTPOJIbHOM
rpymmoit (p < 0,05). HyBCTBUTEIBHOCTh METO/IA CABUTOBOJIHOBOI
ayactorpaduyu OTHOCUTENIBHO BBIABICHUs (uOpo3a MmedyeHu 1o
CPaBHEHMIO C TpAaH3MEHTHOM 3mactorpadueit cocrabuna 83,33 %,
cnetnduaHocts — 60,0 %, TONOXUTEbHAST TPOTHOCTUYECKAsT
eHHoctb — 15,15 %, oTtpuuaTeibHasl MPOrHOCTUYECKAsl LEH-
Hoctb — 97,67 %. Ilpu cpaBHEHMM METOIOB CTEaTOMETPUU U
CAP-dyHKIMY TpaH3MEHTHOM 21acTorpaduu B AMArHOCTUKE CTe-
aTo3a Me4yeHu y aeteid | Tpymisl ObII0 0OHAPYXKEHO COBMAIeHNE
B 15 13 26 ciryyaeB, YTO COOTBETCTBYET AMATHOCTHUECKOM 3(hdek-
tuBHOCTU 57,7 %. Bovtéodsr. Takum 0Opazom, coueTaHue YJbTpa-
3BYKOBBIX PEXXMMOB OLIEHKU CTPYKTYPHbBIX U3MEHEHMIA MTeYeHU CO
C/IBUTOBOJIHOBOM 2J1actorpacdueii U creaToMeTpueil 1aeT BO3MOXK-
HOCTb OLIEHUTh CTaanIo (GUOPO3a U CTENeHb CTeaTo3a B KOHTEKCTE
MYJIBTUITAPAMETPUYHOTO YJIBTPA3ByKOBOTO UCCIIENOBAHMS Y IeTei
¢ 1 Y3HBIMU UBMEHEHUSIMU TTAPEHXUMBI TEYEHHU.

KiioueBbie c10Ba: yibrpasByk; CABUIOBOJHOBAs daacTorpadust
CO crearoMeTpueil; TpaHsueHTHas anacrorpadusi ¢ CAP-dyH-
KIMEH; cTeaTtos rneueHu; ¢Gpuopos neueHu
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