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INTRODUCTION

Diabetes is one of the largest global health
emergencies of the 21st century. According to the
data of International Diabetes Federation (IDF) there
are about 415 million people with diabetes and
318 million people with impaired glucose tolerance
in the world. But there are also 193 million people
with undiagnosed diabetes which are at high risk
of developing chronic complications. IDF estimated
that there would be 642 million people with diabetes
by 2040. The proportion of type 2 diabetes mellitus
(T2DM) is 91% among all adults with diabetes [1]. It is
known that non-alcoholic fatty liver disease (NAFLD) is
one of the causes of disability and mortality in patients
with T2DM. In Western countries NAFLD affects 17-
46% of adults. The stages of NAFLD are steatosis,
steatohepatitis and steatotic cirrhosis. Hepatocellular
carcinoma is a complication of steatohepatitis even
in the absence of cirrhosis [7]. Golden standard for
diagnosis of NAFLD is liver biopsy, but this procedure
can't be part of ordinary investigation in patients
with T2DM because of such possible complications
as postoperative pain, bleeding, bacteremia, biliary
peritonitis, pneumothorax, hemothorax, subcutaneous
emphysema, inflammation and mortality. Computer
tomography (CT) of abdominal cavity and magnetic
resonance tomography (MRI) are expensive procedures
and can't be used for following patients up. That's why
there is need for noninvasive and affordable methods
for diagnosis of NAFLD in patients with T2DM. These
methods must be used for differentiation of the
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stages of steatosis, quantitative evaluation of liver
fat and liver stiffness measurement simultaneously.
The recommendation of the European association for
the study of the liver defines ultrasound (US) as the
preferred first-line diagnostic procedure for imaging
of NAFLD as US robustly diagnoses moderate and
severe steatosis and provides additional hepatobiliary
information [7]. Butitisimpossible to evaluate liverfatin
hepatocytes quantitatively in US B-mode. For diagnosis
of fatty liver in B-mode the criteria of Hamaguchi
are used [11]. These criteria include hepatomegaly,
attenuation of US in the liver in front posterior
direction and vessel blurring. But the disadvantages of
this method are differences in echogenicity of liver in
healthy adults and operator-dependent interpretation
of the results. Hepatorenal index and evaluation of
histogram of liver echogenicity differentiate stages
of steatosis [4]. Fibroscan (Echosens, France) is widely
used in Europe because it includes simultaneous liver
stiffness measurement with transient elastography
and assessment of steatosis with steatometry and
controlled attenuation parameter (CAP) respectively
[12]. CAP as a method is presented by correlation of
stage of attenuation in liver parenchyma in dB/m with
the stage of steatosis according to the morphological
scale SAF/NAS [14]. But more data are needed to define
the role of CAP [7]. Transient elastography of Fibroscan
(Echosens, France) is limited for diagnosis of NAFLD in
patients with T2DM and excessive weight and obesity
because shear waves can't go through subcutaneous
abdominal fat and there is no navigation of direction
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probe for fibroelastometry and steatometry. In
2014-2016 Ukrainian scientists proposed Soneus P7
(Ultrasign, Ukraine) device and invented the technology
of quantitative evaluation of fat in hepatocytes in real
time mode with attenuation coefficient measurement
(ACM) in 2D dimensions of liver parenchyma in dB/cm
which is a part of multiparametric US of patient (Patent
UA N22014111234).

The aim of this study is evaluation of multiparametric
echography (MPE) in diagnosis of NAFLD in patients
with T2DM.

MATERIALS AND METHODS

MPE is US method for investigation of abdominal
cavity which includes simultaneous using of B-mode,
dopplerography and dopplerometry, strain and shear-
wave elastography, elastometry, ACM, hepatorenal
index on Soneus P7 (Ultrasign, Ukraine) device with
convex transducer 1-6 MHz in right liver lobe. Our
research consisted of two stages:

1. Testing the methodology of ACM for quantitative
evaluation of steatosis.

2. Using the MPE for diagnosis and evaluation of
NAFLD condition in patients with T2DM.

949 patients were investigated on Soneus P7
(Ultrasign, Ukraine) device with convex transducer
1-6 MHz for providing the first stage of research. The
examination included evaluation of sound conduction
in the liver parenchyma in frontal-posterior direction
(attenuation of US in liver), contour of liver, frontal-
inferior edge and echotexture. Fatty liver disease was
diagnosed according to Hamaguchi criteria in B-mode.
The groups of patients with fatty liver disease included
viral hepatitis (550), alcoholic fatty liver disease (210),
autoimmune hepatitis (5) and patients with T2DM
and exclusion of viral hepatitis (187). Control group
consisted of 51 patients. Design of the study was cross-
sectional.

For evaluation of diagnostic value of ACM CT was
used as reference method in 142 patients. Diagnostic
group included 91 patients with steatosis and control
group - 51 without fatty liver disease. Indication for
conducting CT of abdominal cavity is focal lesions
of liver with fatty liver disease according to US. At CT
fatty liver was evaluated with Haunsfield units. The
parameters of ACM of 49 patients with steatosis were
compared with CAP on Fibroscan (Echosens, France).

At first according to the methodology of steatometry
(SM) a window for acoustic access in B-mode must
be selected. After that the selected depth of the
region of interest (ROI) should not be closer than 1.5-
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2 cm to the liver capsule. For ACM US wave must be
4 cm deep. The width of the ROl was of 2-3 cm and it
didn’t include liver capsule, hilum, diaphragm and gall
bladder. Depth of breath and compression of liver by
transducer do not affect the ACM. It is recommended
to make at least three ACM for getting the average
results and SM of right liver lobe is preferred. The scale
of the US attenuation (unit in dB/cm) is calibrated by a
steatometry phantom [5, 6].

The second part of investigation included
simultaneous US of organs of abdominal cavity on
Soneus P7 (Ultrasign, Ukraine) device with convex
transducer 1-6 MHz and included step by step
investigation of organs of abdominal cavity in B-mode,
dopplerography, dopplerometry, strain and shear
wave elastography, elastometry, ACM (SM) in patients
with NAFLD and T2DM.

Our research was conducted on the base of Kyiv
clinical endocrinological center from 2015-2017. 111
patients with T2DM of both sexes (81 women and 24
men) at the age 18-79 were investigated. The inclusion
criteria of the research were: presence of T2DM, age
>18 years, body mass index =25 kg/m? metformin
as monotherapy or in combination with other
hypoglycemic drugs.

The criteria of exclusion were: presence of antibodies
to the viral hepatitis B (HBsAg) and C (summary
antibodies); alcohol abuse (more than 30 g/day of
alcohol for men and 20 g/day of alcohol for women);
drug abuse; pregnancy; mental illnesses; hazardous
conditions of work (with toxic influence on the liver);
parenteral nutrition; presence of hemochromatosis,
autoimmune hepatitis, coeliac disease, Wilson-
Konovalov disease, hypopituitarism, decompensated
hypothyroidism, syndrome of  hypercorticism,
lysosomal acid lipase deficiency (Wolman disease);
type 1 diabetes mellitus; Crohn’s disease.

Design of this study was cross-sectional. Six patients
were excluded from the study because of presence of
antibodies to hepatits B (HBsAg) (one person) and for
hepatitis C (summary antibodies) (five people).

The position of the liver was evaluated in B-mode
(its position to the edge of costal arch and access
of acoustic windows). Two lobes of the liver were
investigated. Biometry of anterior-posterior size of
these lobes was made during normal breathing of the
patient. Contour (equal or not), anterior-inferior edge
of the liver (sharp or round), echogenicity (normal,
low or high) and echotexture (1-2 mm small; 3-4 mm
middle; and >5 mm big) were described. In B-mode
according to Hamaguchi criteria sound conduction
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in the liver parenchyma or attenuation of US of the
liver in anterior-posterior direction was evaluated.
Hepatorenal index was measured in the same depth
and ACM in liver parenchyma with US SM. Staging of
steatosis according to the results of US SM was made
according to the scale of US attenuation, proposed by
Sasso et al. and validated morphological scale of fat
infiltration NAS [14]:

1. S0 is normal (proportion of hepatocytes with fat is
0-5%): from 1.0 to 2.19 dB/cm;

2.51 is mild steatosis (proportion of hepatocytes with
fat is 5%>33%): from 2.20 to 2.29 dB/cm;

3.52is moderate steatosis (proportion of hepatocytes
with fat is 33%>66%): from 2.30 to 2.90 dB/cm;

4. S3 is severe steatosis (proportion of hepatocytes
with fat is more than 66%): >2.90 dB/cm.

US-dopplerography and dopplerometry of portal
vein was conducted by the traditional methodology
including metabolic activity of digestive system.
Methodology of shear wave elastography and
fibroelastometry/shear ~ wave  elasometry  was
performed according to the defined algorithm with
inclusion of possible artefacts for evaluation of fibrosis
stage and cirrhosis with Metavir scale (evaluation of
liver stiffness measurement in kPa) [3]:

1. No fibrosis (F0): 2.5 - 6 kPa

2. Mild fibrosis (F1): 6 — 7 kPa

3. Moderate fibrosis (F2): 7 — 9.5 kPa

4. Severe fibrosis (F3): 9.5 - 12.5 kPa

5. Cirrhosis (F4): 12.5 and more kPa

RESULTS

For evaluation the diagnostic accuracy of ACM in
patients with liver steatosis and in control group
CT was used as a reference method. Liver steatosis
was calculated in Haunsfield units. Stiffness of liver
parenchyma in fatty liver disease is lowering (cutoff
point for steatosis is 45 Haunsfield units and lower).
In comparison of the data of patients with fatty liver
disease with the data of CT the negative medium
correlation was revealed (r=-0.622, p <0.001) (Fig. 1A)
Coefficient of correlation in control group was r=-
0.357 (p=0.004) (Fig. 1B), which proves the significant
correlation of ACM with the data of CT in patients with
fatty liver disease and in control group. In patients
with fatty liver disease low level of stiffness in liver
parenchyma correlates with ACM negatively.

ROC-analysis was made for confirmation of the
diagnostic accuracy of ACM. The parameters of CT
data in patients with liver steatosis vs. controls were
analyzed. Area under the ROC-curve of ACM for
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Fig. 1. Correlation of the ACM and CT data (stiffness of liver
parenchyma) in patients with fatty liver (A) and in controls (B);
r - Pearson coefficient.

steatosis evaluation was 0,925 (95% Cl 0.877 - 0,973).
Cutoff value was >2.27 dB/cm with sensitivity 91.5%,
specificity 77.3%, positive prognostic value 84.6% and
negative prognostic value 83.8% (p <0.001) (Table 1;
Fig. 2).

Table 1

Diagnostic value of ACM for diagnosis of liver steatosis using CT as a

reference method

Parameters NAFLD vs. Control

Cut-off point, dB/cm >2.27
Semsitivity, % 773
Specificity, % 1.5
NPV, % 838
PPV, % 84.6
AUROC 0.925
95% CI 0.877-0.973
P (AUROC) <0.001
Abbreviations: NPV — negative prognostic value, PPV — positive prognostic value,

AUROC - area under the ROC-curve, 95% CI — 95% confidence interval for

AUROC.

Abbreviations: NPV - negative prognostic value, PPV -
positive prognostic value, AUROC - area under the ROC-curve,
95% Cl - 95% confidence interval for AUROC.
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Fig. 2. Diagram of sensitivity and specificity of ACM for
diagnosis of liver steatosis (77.3% and 91.5% respectively)
according to CT data.
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Fig. 3. Correlation of ACM with CAP (performed on Fibroscan);
r - Pearson coefficient.

Comparing ACM and CAP on Fibroscan (Echosens,
France) in 49 patients with fatty liver the positive
medium correlation was found (r=0.630, p <0.001) (Fig.
3).

The age of patients with T2DM and NAFLD was
57.75+8.62 years; duration of T2DM 10.1945.99
years, maximum value of steatosis 2.6+0.31 dB/cm,
maximum value of right lobe elastography 6.7+1.47
kPa, maximum value of left lobe elastography 6.5+1.42
kPa, hepatorenal index 1.55+0.36, size of right lobe
161.8£16.36 mm, size of left lobe 72.95+12.53 mm,
diameter of vena porta 11.73+1.31 mm, maximum
blood flow velocity of portal vein 25.49+5.07 cm/sec. In
B-mode the biometry and assessment of echotexture
of such organs of abdominal cavity as liver, gall bladder,
pancreas and lymph nodes were conducted. NAFLD
was diagnosed according to the Hamaguchi criteria.
99 patients (91.4%) matched these criteria. Right lobe
was enlarged in 104 patients (99%) and in 31 patients
(29.5%) the size of left lobe was normal. Chronic

KniHiYHa eHQOKpMHONOria Ta eHAOKPWHHA Xipypria 2 (s8) 2017

pancreatitis was diagnosed in 104 patients (99%). In
all patients with T2DM and NAFLD US-steatography
(-metry) with evaluation of ACM in the right lobe was
performed and the grades of steatosis (in dB/cm) were
following:

1.50 - 9 patients (8.6%)

2.51 -4 patients (3.8%)

3.52 - 73 patients (69.5%)

4,53 - 19 patients (18.1%)

Shear wave elastography and fibroelastometry/shear
wave elastometry of the right liver lobe was performed
for evaluation of fibrosis stage and cirrhosis with
Metavir scale [3] in kPa:

1. FO (no fibrosis): 30 patients (29.7%)

2. F1 (mild fibrosis): 35 patients (34.7%)

3. F2 (moderate fibrosis): 30 patients (29.7%)

4. F3 (severe fibrosis): 5 patients (5%)

5. F4 (cirrhosis): 1 patient (1%)

Left liver lobe was investigated for evaluation of
fibrosis stage and cirrhosis with Metavir scale in kPa [3]:

1. FO (no fibrosis): 32 patients (34%)

2. F1 (mild fibrosis): 38 patients (40%)

3. F2 (moderate fibrosis): 20 patients (21%)

4. F3 (severe fibrosis): 4 patients (4.2%)

5.F4 (cirrhosis): 1 patient (1.1%)

In 10 patients shear wave elastography of left liver
lobe wasn't performed because of high position of the
liver and intestinal gas.

Evaluation of MPE in diagnosis of NAFLD in patients
with T2DM is based on complex of US methods such
as B-mode, dopplerography and dopplerometry,
strain and shear wave elastography, elastometry, ACM,
hepatorenal index on the US Soneus P7 (Ultrasign,
Ukraine) device with convex transducer 1-6 MHz in
the right liver lobe. Correlation analysis of the data
of patients with T2DM was made. The following
parameters such as maximum value of right liver lobe
elastography (kPa), maximum value of left liver lobe
elastography (kPa), medium value of hepatorenal
index, size of right lobe (mm) and size of left lobe (mm)
were evaluated.

There was found positive medium correlation of
maximum value of steatosis (ACM) with hepatorenal
index (Fig. 4), size of right liver lobe (Fig. 5) and size of
left liver lobe (Fig. 6).

DISCUSSION
The ACM is a new US method for quantitative
evaluation of liver steatosis in real time which was
proved in our study with statistically significant
correlation of ACM with the CT data as a reference
method and in ROC-analyses.
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Fig. 4. Correlation of maximum value of steatosis with
hepatorenal index (r=0.4; p<0.001).
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Fig. 5. Correlation of maximum value of steatosis with the size
of right lobe (r=0.3; p=0.008).

It is known that in many countries the methodology
of CAP and transient elastography on the Fibroscan
(Echosens, France) device are used as noninvasive
methods for evaluation of steatosis and liver stiffness
measurement [3, 8, 10]. Performing of step by step
algorithm of MPE in real time includes comprehensive
investigation of abdominal cavity in B-mode,
evaluation of the stage of steatosis quantitatively,
performing of liver stiffness measurement, hepatorenal
index, dopplerography and dopplerometry on the
Soneus P7 (Ultrasign, Ukraine) device with convex
transducer 1-6 MHz simultaneously and all these
methods are economically affordable. Shear wave
elastography and elastometry is performed with the
help of navigation which increases diagnostic accuracy
[11]. Methodology of shear wave elastography and
elastometry is not limited by subcutaneous abdominal
fat and ascites because US shear wave is formed in the
region of investigation directly [2]. SM is characterized
by the same principle. That's why MPE meets all the
requirements of modern noninvasive diagnosis of
NAFLD for evaluation of stages of steatosis and fibrosis
according to EASL Guidelines (2016). It is known
that steatosis is performed by fat accumulation in
the liver which leads to the enhancement of its size.
In our investigation there was revealed statistically
significant correlation of maximum value of steatosis
with hepatorenal index, size of right and left liver lobes
which proves the evaluation of lipids in liver with the
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Fig. 6. Correlation of maximum value of steatosis with the size
of the left liver lobe (r=0.3; p=0.001).

14

E *

-~

2 1 /
2g° e

;._8 4

£32

-] 2

E -

] 0

& 0 2 4 6 8 10 12 14

Elastography of the right liver lobe, kPa

Fig. 7. Correlation of maximum value of the left liver lobe
elastography with the maximum value of the right liver lobe
elastography (r=0.95; p <0.001).

ACM and diagnostic value of this method. According
to the literature influence of steatosis on fibrosis and
relations of these processes are being studied [13,
15]. The degrees of NAFLD include steatosis and
steatohepatitis (early steatohepatitis with no or mild
fibrosis; fibrotic steatohepatitis) [7]. In our investigation
there was not found correlation of maximum value of
steatosis with the data of elastography, diameter and
maximum blood flow velocity of portal vein, that's
why steatosis and impaired liver stiffness may be
different pathological processes in patients with T2DM
including different impact factors. Methodology of
shear wave elastography represents the condition of
liver stiffness [9] that was confirmed by the presence
of statistically significant correlation of the data of right
and left liver lobes elastography. Steatosis leads to the
impaired blood flow of the liver [16]. That's why MPE is a
comprehensive method of simultaneous diagnosis and
evaluation of the NAFLD, liver stiffness measurement,
impaired hemodynamics for following patients with
T2DM up.

CONCLUSIONS
1.Inthisinvestigation there was proved the diagnostic
accuracy of ACM as a quantitative method of steatosis
assessment in real time.
2. There was also proved performing of MPE as the
comprehensive method for simultaneous diagnosis
and evaluation of the NAFLD, quantitative assessment
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of the stage of fatty liver, liver stiffness measurement
and impaired hemodynamics for following patients
with T2DM up.
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PE3IOME

OueHKa MynbTunapameTpuyeckon sxorpadvn B
AVIarHOCTUMKe HeasnlKorosibHol XXuposBoi 6onesHun
neyeHu Npu caxapHom AgnabeTe 2 TMNa
H.A. Mapyn4uH, 1.H. bodHap, O.b. JeiHHuk, B.T.
TypesaHos

BeegeHme. B  BA3M  CO  3HAuMTENIbHbIM
pacnpocTpaHeHem caxapHoro anabeta 2 tuna (C2)
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N HEeaNIKOroJIbHOW XnpoBol 6onesHn neveHn (HAXKBIM)
[OJXHbl ObITb pa3paboTaHbl HOBble HEWHBa3UBHbIE
MeTofbl KONUYECTBEHHOro onpefenieHnsa creatos3a u
BCECTOPOHHeN oLeHKn TeueHnsa HAXKBIT.

Lenb mnccnepgoBaHMA - OUEHUTb BO3MOMHOCTU
MynbTUNapameTpuyeckon  sxorpadum  (MMN3) B
avarHoctuke HAMBI y naunenTos ¢ CA2.

Martepunanbl un metogbl. MID npeacraBnaer
coboli  MOoLlaroBblil, OAHOMOMEHTHBIA  aNropuUTM
nuccnefoBaHWA OpraHoB OpOWHOM  MonocTM B
B-pexkmme, KonnuecTBeHHOM OLeHKN CTaAUK XXUPOBOTO
renatosa C MOMOLWbO M3MepeHusa KoddpduuneHTa
yracanua (UKY), onpegeneHune »ecTKkoCTu NapeHXuUMbl
neyeHn meTofamMu CABWMIOBOSIHOBOWM 3nactorpadum
n ¢éunbposnactomeTpun, pacyeT renaTopeHanbHOro
WHAeKca, nposegeHve gonnneporpadum n
ponniepomeTpun Ha annapate Soneus P7 (Ultrasign,
YKpanHa) C KOHBEKCHbIM fJaTtumkom 1-6  Mru,.
HOunarHoctnueckaa TtouyHocTb WKY Kak opgHoro u3
metogoB MI13 6bina oueHeHa y 142 nauWeHTOB.
KomnbloTepHasa Tomorpadus (KT) 6bina npeactaBneHa
Kak pedepeHTHbIN MeTog. MI3 6bina nposeseHa y 105
naymenTos ¢ C112.

Pe3ynbratbl n 06cyxaeHme. B nccnegosaHum 6oina
oripefeneHa CTaTUCTUYECKN 3HaumMmasa cBAsb WKY
C paHHbiMu KT y nmaumeHToB C XUPOBOW 605e3Hbio
neyeHW © B KOHTpPOSbHOWM rpynne. Takke 6bina
onpegeneHa ¢BAsb VIKY ¢ nokasatenAmu napameTpa
KoHTponupyemoro yracaHua (CAP). Y naumeHTOB C
CO2 npu nposegeHun MID 6bina BblABAEHA CBA3b
MaKcMMmanbHOro 3HauyeHua WIKY c renatopeHanbHbIM
WHAEKCOM, pa3Mepamu NpaBo 1 IeBON JONEN NeYEHN.
Kpome 31oro, 6bina onpegeneHa cBA3b MakCMManbHOIo
3HaueHMA nokasaTtenel snactorpadvv npasow Jonu
neyeHN C MaKCMMasibHbIM 3HayeHueM 3nactorpadum
NeBow 40N NeYeHu.

BbiBogbl. B uvccnepgoBaHuM  6Gbina lOKasaHa
AVarHocTnyeckasa To4HOCTb MIKY Kak KonnyecTtBeHHOro
mMeToAa onpefefieHNA cTeaTo3a MNEYeHW B pexnme
peanbHOro BpemeHW. TakKe MnoKa3aHa LeHHOCTb
MM kak metoga OAHOBPEMEHHOW [WArHOCTUKU U
BCeCTOpoHHeln oueHkun HAXBI, konnuyecTBeHHOro
onpefgeneHna cTeneHn XNpPoBOro renatosa, XeCcTKoCTH
NapeHX1UMbl MEeYEeHN U HapylweHWA reMOofMHaMUKKN C
uenbio onTumm3aumm BegeHuna naumenTos ¢ C2.

KnioueBble cnoBa: caxapHbli paunaber 2 Tuna,
HeanKorosibHas Xnposas 6onesHb neyeHwy,
anactorpadwus, CTeaTomeTpus, YNbTpa3ByKoBas
AMarHoCTrKa, MynbTunapameTpuyeckas sxorpadus.
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PE3IOME
OuiHka mynbTUnapameTpuy4Hoi exorpadii'y
AiarHocTNLi HeankorosbHOI XXMPOBOI XBOPO6U
neviHKu Npu LyKpoBomy AiabeTi 2 Tny
H.A. Mapyn4uH, [1.M. boduap, O.b. JuHHuk, B.T.
Iyp’aHos

BcTyn. Y 38’A3Ky 3i 3HAUHNM NOLUIVPEHHAM LlyKPOBOIO
piabery 2 Tmny (UA2) i HeankoronbHoi MpoBOi
xBopo6u nediHkm (HAXXI1) HeobxigHO po3pobutn
HOBi HeiHBa3MBHi MeToAM KiNbKiCHOro BW3HAYeHHSA
cTeaTo3y i BcebiuHoi ouiHKK nepebiry HAMXT.

MeTa pocnigXeHHA - OUIHUTU  MOXUBOCTI
MynbTUnapameTpuyHoi axorpadii (MIME) y giarHocTuui
HAXXIy nauieHTis i3 LIA2.

Matepiann i metogn. MIE saBnAe coboio
NOKPOKOBWIA, OQHOMOMEHTHUI anropnuTM 06CTEXEHHA
OpraHiB YepeBHOI MOPOXKHMHMW Y B-pexunmi, KinbKicHOI
OUiHKM cTagil »KMPOBOro renaTosy 3a [JOMNOMOroO
BUMIipIOBaHHA KoediuieHTy 3racaHHs (BK3),
BM3HAYEHHA >KOPCTKOCTI NapeHXiMu NeYviHKu MeTogamm
3CyBHOXBUNbOBOI enactorpadii i ¢pibpoenactomertpi,
pO3paxyHOK renatopeHasnbHOro iHAeKcy, NPoBeaeHHsnA
ponneporpadii 1 gonnepomeTpii Ha npunaai Soneus
P7 (Ultrasign, YKkpaiHa) 3 KOHBEKCHUM paTumkom 1-6
MTry. diarHocTnyHa TouHicTb BK3 Ak ogHoro i3 metoais
MIE 6yna ouiHeHa y 142 nauieHTiB. Komn'toTepHa
Tomorpadia (KT) 6yna npeactaBneHa Ak pepepeHTHUN
meTog. MIE 6yna nposepeHa y 105 nauieHTis 3 LIJ2.

Pe3ynbratm i o6roBopeHHsa. Y gocnigkeHHi 6yno
BM3HAYEHO CTaTUCTUYHO 3Hauvywunm 3B'A30K BK3 3
paHmm KT y nauieHTiB i3 »K1npoBoto XBOpo60to NeYiHKK
i Y KOHTpONbHIM rpyni. TakoX 6yno B1U3HAaYeHO 3B'A30K
BK3 i3 nmokasHukamm napameTpy KOHTPOJSIbOBAHOMO
3racaHHA (CAP). ¥ nauieHTiB i3 L2 npn npoBegeHHi
MIE 6yno BuaBneHo 38’A30K MaKCManbHOIo 3HaUYEeHHSA
BK3 i3 renatopeHanbHNM iHAEKCOM, pO3Mipamu NpaBoi
i niBoi yacTok neyiHkn. OKpim uboro, 6yno BUABNEHO
3B'A30K  MAKCMManbHOIO  3HayYeHHA  MOKAa3HUKIB
enactorpadii NpaBoi YaCTKM NEYiHKM 3 MAaKCUMaNbHUM
3HauYeHHAM enacTorpadii NiBOI YaCTKN NEYiHKK.

BucHoBKM. Y gocnigxeHHi goBeeHO AiarHOCTUYHY
TOuHicTb BK3 AK KinbkicHOro metoy BUW3HaueHHA
CTeaTo3y MEeYiHKN Yy pekuMMi peanibHOro 4acy. Takox
nokasaHa UiHHicTb MIE AK meTogy OOHOYACHOI
JiarHocTnkmM i BcebiuHoi ouiHkm HAMKXI, KinbKicHoro
BM3HAYEHHA CTYMNEHI0 XXUPOBOIO renaTosy, »KOPCTKOCTi
napeHxiMm MneviHKM i NOopYLWeHHA reMofguHaMikni 3
MeTOlo onTuMi3aLil BeaeHHA nauienTis i3 2.

KnwouoBi cnoBa: uykposuii piaber 2 Tuny,
HeasIkorosnbHa Xnposa xBopoba neyviHku,
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enacTorpadis, CTeaTOMETpIA, YNbTPa3BYKOBa
AiarHOCTVKA, MyNbTUNApaMeTpuYyHa exorpadis.

SUMMARY
Evaluation of multiparametric echography in
diagnosis of nonalcoholic fatty liver disease in type
2 diabetes mellitus
Marunchyn N, Bodnar P, Dynnyk O, Gurianov V

Background. New noninvasive methods for
quantitative  evaluation and  comprehensive
investigation of liver steatosis must be developed
because of prevalence of type 2 diabetes mellitus
(T2DM) and nonalcoholic fatty liver disease (NAFLD).

The aim of this study is evaluation of multiparametric
echography (MPE) in diagnosis of NAFLD in patients
with T2DM.

Materials and methods. MPE includes step by step
simultaneous algorithm of investigation of organs of
abdominal cavity in B-mode, quantitative evaluation of
stage of hepatic steatosis with attenuation coefficient
measurement (ACM), liver stiffness measurement
with shear wave elastography and fibroelastometry,
hepatorenalindex,dopplerographyanddopplerometry
on Soneus P7 device (Ultrasign, Ukraine) with convex
transducer 1-6 MHz. Diagnostic accuracy of ACM as a
part of MPE was assessed in 142 patients and CT was
used as a reference method. MPE was performed in 105
patients with T2DM.
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Results. There was revealed significant correlation
of ACM with the data of CT in patients with fatty liver
disease and in control group. The ACM also correlated
with CAP significantly. In patients with T2DM MPE
revealed the correlation of maximum value of ACM
with hepatorenal index, size of right liver lobe and size
of left liver lobe. Besides there was found correlation of
the maximum value of the right liver lobe elastography
with the maximum value of the left liver lobe
elastography.

Conclusions. In this investigation there was proved
the diagnostic accuracy of ACM as a quantitative
method of liver steatosis assessment in real time. There
was also shown the value of MPE as the comprehensive
method for simultaneous diagnosis and evaluation
of the NAFLD, quantitative assessment of the stage
of fatty liver, liver stiffness measurement, impaired
hemodynamics for optimization of following patients
with T2DM up.

Key words: type 2 diabetes mellitus, nonalcoholic
fatty liver disease, elastography, steatometry,
ultrasound diagnostics, multiparametric echography.
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