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PROGRESSION OF GLAUCOMA OPTICAL NEUROPATHY AFTER DIFFERENT ANTI-GLAUCOMA OPERATIONS

Serdiuk A. V., Mogilevskyy S. Yu.

Abstract. Primary glaucoma, despite certain success of modern methods of conservative, laser and surgical
treatment, remains one of the most urgent problems of ophthalmology. Primary glaucoma is a multifactorial disease;
there are many known risk factors that lead to its development and progression and, ultimately, to glaucoma optical
neuropathy (GON).

Aim. Compare the impact of different types of anti-glaucoma operations on the progression of glaucoma optical
neuropathy.

Object and methods. There were 150 patients (150 eyes) with primary open-angle glaucoma (POAG) of stage I-llI
under observation. Longevity of the disease is 3-10 years. There were 72 men and 78 women. Age 39-69 years. The
level of intraocular pressure (IOP) was 28.5 + 3.0 mm Hg. All patients received local hypotensive therapy. They made
up two groups of observation. All patients before the operation, after 1, 3, 6 months and 1 year were performed
visiometry, static perimetry on the device Humphrey Field Analyzer model 540 i by Carl Zeiss Meditec in the program
30-2 Threshold for the study of local defects in the field of vision, MD (integral index of deviation of the level
of light sensitivity in the field of vision, depending on the age norm and no more than 5,8 dB) and indicators of
PSD (degree of local defects, not more than 1.78 dB), tonometry, refractometry, keratopachymetry, biomicroscopy,
ophthalmoscopy using Volk Double aspheric or Ocular Small Pupil lenses, optical coherence tomography (OCT) on
the device Optovue RTVue 100-2 (version of the program A6.11.0.12). In order to objectivize the progression of the
GON, the parameters of the RNFL-layer of the nerve fibers of the retina and the GSS-complex of the ganglion cells
were studied, and, if necessary, the anterior segment of the eye (A-OCT) was studied. The stage of the disease was
determined by classification of perimetric changes of glaucoma. In the first stage the trabeculectomy (TE) with Ex-
Press shunt implantation (69 eyes) was performed; in the second — two-stage treatment: 1 stage — non-penetrating
deep sclerectomy (NPDS), 2 stage — laser descemethogoniopuncture in 2 weeks after the 1st stage. We studied the
influence of TE with Ex-Press shunt implantation and NPDS followed by laser descemetogoniopuncture on GON
progression. The observation period was 1 year.

Results. It was established that in 3, 6 months and 1 year after the operation the progression of GON in the first
group was 4,35%, 8,69%, 12,3%; in the second group —1,25%, 9,88%, 13,6% respectively. The frequency of GON at
the terms of observation of 3, 6 months and 1 year did not differ in the first and second groups of observation and
it was in spite of the fact that the performance of TE with Ex-Press shunt implantation had a lower safety profile
and was accompanied by a higher frequency and spectrum of postoperative complications. At the same time, the
first group of patients had a more pronounced hypotensive effect. It can be assumed that the character of the
postoperative complications and their duration, as well as the IOP level, both low and high, are not the key risk
factors for the progression of GON after various types of surgery.

Conclusion. 1. The frequency of GON progression in POAG patients in 3, 6 months and 1 year after the
performance of TE with the implantation of Ex-Press shunt was 4.35%, 8.69% and 12%, respectively; after NPDS with
the following laser descemetogoniopuncture — 1.25%, 9.88%, 13.6%, respectively. 2. Performance of various surgical
interventions, both fistulizing (TE with Ex-Press shunt implantation) and non-penetrating (NPDS with subsequent
laser descemetogoniopuncture) did not give any advantages in terms of prevention of GON progression in POAG
patients in the long term. 3. Prospects of GON prognostication and prophylaxis after surgical treatment of POAG are
presented to us in studying of new factors of its prognostication with the subsequent development of new directions
of treatment.
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Publication relation to planned scientific research Introduction. Chronic liver diseases rate among the
projects. The study was performed within the frame-  first in the gastrointestinal tract pathology, which is as-
sociated with their prevalence, severity and often ad-
verse outcome of treatment [1]. According to various
studies, the chronic hepatitis with subsequent progres-
sion to cirrhosis rates number 2-4 among the causes of
diseases depending on etiological factors», state regis-  hospitalization and disability [2]. Therewith, the most
tration number 0115U007179. serious danger presents hepatitis C, whose virus has af-

work of the state budget scientific research «To study
the peculiarities of formation and progression of ste-
atosis and fibrosis in patients with chronic diffuse liver
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fected from 1 to 5% of the population in different coun-
tries [3,4].

It is known that in patients with chronic viral hepa-
titis the stage of fibrosis is one of the decisive factors
in the choice of treatment regimen [5]. In addition, the
rate of fibrosis progression in case of reinfection with
the hepatitis C virus can vary significantly, therefor a
timely assessment of the fibrotic transformation pro-
gression in the liver remains a topical issue in modern
gastroenterology [6].

Today the liver morphology analysis is considered to
be the gold standard for detecting fibrosis. However, bi-
opsy may be associated with adverse iatrogenic effects,
as well as with a sampling error and a subjective vari-
ability of assessment [7,8]. A biopsy sampling error also
depends on the amount of tissue taken and the number
of biopsies performed. Taking into account the above-
mentioned limitations, clinical practice requires non-in-
vasive markers of structural liver changes that are highly
accurate and informative.

In recent years the evolution of ultrasound tech-
niques has led to potentially new diagnostic approaches
with the ability to quantify liver fibrosis [9,10]. Presently,
shear wave elastography (SWE) is considered as one of
the most promising imaging techniques. It has a number
of advantages, in particular, the efficiency and ability to
evaluate the stiffness of large areas of the liver paren-
chyma [11,12]. However, a lot of pri-
mary and even secondary healthcare
institutions in Ukraine lack the neces-

cally significant if the a-error was less than 5% (p <0.05).
The Spearman correlation analysis was performed by
calculating the correlation coefficient (r) and its signifi-
cance (p). Assessment of the diagnostic performance of
the indicators was performed using the ROC-analysis to
determine the area under the ROC-curve (AUC) and to
calculate the optimal thresholds for the maximum sum
of sensitivity and specificity. The prognostic parameter
estimation was performed by calculating the odds ratio
(OR).

The results of the study and their discussion. Ac-
cording to the data obtained from the SWE of the liver,
15 (16.0%) patients with CHC had no fibrotic changes,
42 (44.7%) were diagnosed with moderate fibrosis and
37 (39.3%) had marked fibrosis.

When performing ultrasound in B-mode, an increase
in liver size was registered in 69 (73.4%) patients with
CHC, as compared to the control group, with no signifi-
cant difference depending on the stage of fibrosis.

The analysis of the frequency of detection of struc-
tural changes in the liver parenchyma showed that
structural liver changes in the form of heterogeneity
were observed in 76 of 94 (80.9%) patients with CHC. In
this case, the frequency of this symptom in severe fibro-
sis group was 1.5 times higher than in the group without
fibrosis (x> = 13.65; p <0.001) and than in patients with
moderate fibrosis (x* = 13.71; p < 0.001) (table 1).

Table 1 — The frequency of detection of structural changes in the
liver parenchyma according to ultrasound data at different stages of

sary equipment to conduct SWE, and fibrosis (n, %)
doctors have only B-mode ultrasound Patients with CHC (v=94)
results at their disposal. Meanwhile, an —
early detection and evaluation of liver Indicator Without fibrosis| Moderate fibrosis| Severe fibrosis
fibrosis primarily allows treatment at (n=15)° (n:42)° (n=37)°
the stage where most changes are re- n % n % n %
versed, and plays a crucial role in moni- heterogeneous structure 10 66,7 29 69,0 37 |100,0* #
7
toring the outcome of treatment in pa- |8ranularity of liver parenchyma:
tients with chronic hepatitis associated |Medium 15 | 1000 | 33 78,6 5 |13,5%#
with C virus (CHC). Coarse 0 0 9 21,4 32 |86,5*#
Therefore, the purpose of the |increased echogenicity 4 26,7 34 81,0* 37 [100,0* #

study was to determine non-invasive |weakly positive distal ultrasound "

. . . : 0 0 10 23,8* # 0 0
diagnostic criteria for structural chang- |attenuation
es in the liver in patients with CHC. thickened walls of portal triads 3 20,0 40 95,2* 37 |100,0* #

Object and methods. 94 patients Notes: 1. * — p <0.001 — a significant difference in indicators as compared to the non-fibrosis

with CHC were examined, among them
50 were men (53.2%), 44 were women
(46.8%). The average age was (46.91+1.16) years old. All
patients agreed to participate in the study. The control
group consisted of 20 practically healthy individuals,
representative by the age and gender.

All the patients underwent a sonological examina-
tion of liver and spleen on the ultrasound scanner SO-
NEUS P7, Ultrasign (Ukraine-Switzerland) in B-mode.
The presence and stage of liver fibrosis were diagnosed
by Young's modulus by shear wave elastography (SWE)
using a convex scanner with a frequency of 3,5 MHz.

The statistical data processing was performed using
MS Excel 2007 and SPSS 16.0 programs. As for the quan-
titative indicators — the median (Me), the lower (LQ)
and upper (UQ) quartiles were calculated, as for the
qualitative indicators — the absolute number (n) and the
percentage of cases (%). The comparisons of indicators
were performed using the chi-square test (x?) and the
Student's t-test. Differences were considered statisti-

group; 2. # — p <0.001 — a significant difference in patients with moderate and severe fibrosis.

Sonographically, the structure of the liver parenchy-
ma is divided into fine-, medium- and coarse-grained.
In patients with CHC, regardless of the presence or ab-
sence of fibrotic transformation, the fine-grained struc-
ture was not observed in any of the cases. The medi-
um-grained structure occurred in all patients without
fibrosis and in 78.6% of patients with moderate fibrosis.
The frequency of detection of coarse-grained liver pa-
renchyma in patients with CHC with severe fibrosis was
86.5%, which is 4.0 times higher than in the stage of
moderate fibrosis (x? = 33.35; p <0.001).

An increase in liver echogenicity was observed in
79.8% of patients with CHC, the frequency of this indica-
tor being higher in patients with the presence of fibrosis
(89.9% of cases without any significant difference de-
pending on the stage) and was observed only in 26.7%
of patients without fibrosis (x* = 31.23; p <0.001).
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Such sonographic indicator of fatty liver
dystrophy as a weakly positive distal ultra-

Table 2 — SWE spleen indicators in patients with CHC depending
on the stage of liver fibrosis, Me (Q1, Q2)

sound attenuation was Qbservgd in almgst Patients with CHC (n=94)

every fourth .(23'8‘.%) pe.ment Wlth. CHC{ with . Without fibrosis | Moderate fibrosis | Severe fibrosis
a moderate liver fibrosis only. Thickening of Indicator n=15) (n=42) (n=37)
portal triad walls was 4 times more often di- Me | La-uQ Me | La-uQ | Me [La-uq
agnosed in patients with liver fibrosis (97.5% ’ _ .
tﬁan in patiF:ents without fibrotic char(wges ()(2 \k(g:ng s modulds (&) 15,30115,12-15,32 15,18 1138’15(; 20,49% # %:372’,05%
= 59.69; p <0.0001). However, analysis of |shearwave _ 2 33-
the frequency of this sign detection showed E’\;Ogaﬁf/zon velocity | 2,20 | 2,17-2,39 | 2,41 |2,26-2,49 3,13 # §,21

no significant difference, depending on the
stage of fibrotic transformation.

In the course of correlation analysis, the
stiffness of the liver pa-

Notes: 1. * — p <0.001 — a significant difference in indicators as compared to the non-
fibrosis group; 2. # — p <0.001 — a significant difference in patients with moderate and
severe fibrosis.

renchyma was directly It ' . s s T ° 50
related to its coarse- % | r=081,p <0,001 45 r=0,76,p <0,001 -
grained structure (r = § r
0.65; p <0.05) and the | ;5 4 5
thickened walls of por- | & g
tal triads (r = 0.62; p E 30 8::
<0.05). ° o
Analysis of the | § % §
prognostic  probabil- | & " 5
ity of the use of so-
nological  indicators 0 1,0 2

as non-invasive diag-
nostic criteria showed

2 4 6 8 10 12 14 16 18 20 22 24
Liver stiffness, kPa

2 4 6 8 10 12 14 16 18 20 22 24
Liver stiffness, kPa

that the presence of
coarse-grained liver
structure 34 times in-

Figure 1 — Results of the correlation analysis of indicators of liver and spleen stiffness according to SWE data in

patients with CHC.

creased the chances of

Splenic stiffness, kPa

Splenic stiffness, m/s

detecting patients with
severe fibrosis among
the patients with CHC
(OR =34,13, p <0,001).
Imaging the thickened
walls of portal triads
and detecting the in-
creased echogenicity
significantly increase
the probability of diag-
nosing liver fibrosis in 0
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=154, p <0.001 and OR
= 24.41, p <0.001, re-
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spectively).
In patients with
CHC, the values of

length were in the range of 80.4-199.0 mm, width
— 32.0-77.0 mm, vein diameter 6-8 mm. In all the pa-
tients, the structure of the spleen parenchyma was un-
changed — homogeneous, but the increase in size, both
length and width, was determined. Splenomegaly was
observed in 33 (35.1%) patients with CHC, of whom
only 3 (9.1%) patients had dilatation of the splenic vein.
Lymphadenopathy was detected in 26 (27.7%) patients,
ascites —in 2 (2.1%) patients.

According to SWE results, the median values of
spleen stiffness in patients with CHC were significantly
higher than in the control group — 16.29 (14.30-22.49)
kPa and 2.39 (2.12-2.62) m/s against 14.12 (12.75-
16.64) kPa and 2.17 (2.03-2.28) m/s (p <0.05).

According to the SWE assessment of physical pa-
rameters characterizing spleen stiffness in patients with
CHC depending on the severity of fibrotic changes of

Figure 2 — ROC-analysis results of the use of splenic stiffness indicator as a non-invasive assessment of severe

liver fibrosis in patients with CHC.

the liver, a severe fibrosis was observed to increase 1.3
times the values of the Young's modulus as compared to
both — patients without fibrosis and those with a moder-
ate liver fibrosis (p <0.05) (table 2).

As a result of the correlation analysis, the liver stiff-
ness according to SWE in patients with CHC was ob-
served to directly correlate with the splenic stiffness, in
kPa (r = 0.81; p <0.001) and in m/s (r = 0.76; p < 0.001)
(fig. 1).

When performing ROC analysis, it was determined
that at the value of Young’s modulus above 18.64 kPa,
a severe liver fibrosis at CHC is diagnosed (sensitivity
70.3% and specificity 91.2%) (fig. 2). As for the velocity
of shear wave propagation in the spleen, the threshold
value for non-invasive evaluation of severe liver fibrosis
was more than 2.51 m/s with the sensitivity of 66.7%
and the specificity of 89.5%. The obtained values of the
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area under the ROC curve for both Young’s modulus
(AUS = 0.858, p <0.001) and the shear wave propagation
rate (AUS = 0.812, p <0.001) testify to the high quality of
the proposed diagnostic model.

Thus, the study allowed to determine the criteria for
the formation of a risk group for the development and
progression of fibrotic changes in the liver in patients
with CHC. The established parallels between sonologi-
cal indices in B-mode and the results of SWE indicate
the viability of a comprehensive approach to the early
staging of the fibrotic transformation in the liver, which
is essential for monitoring and evaluating the prognosis
of CHC development.

Conclusions

1. The diagnostic criteria for the formation of the risk
group as for the development of fibrotic changes in pa-

tients with CHC, according to the ultrasound in B-mode,
are imaging of the thickened walls of portal triads (OR =
154, p <0,001) and an increased liver echogenicity (OR
=24,41, p <0,001).

2. The coarse-grained liver structure on the gray ul-
trasound scale (OR = 34.13, p <0.001) and the spleen
stiffness according to SWE (OR = 24.58, p <0.001) are
the non-invasive diagnostic indicators of severe liver fi-
brosis in patients with CHC.

Prospects for further research. The development of
the screening algorithm for the marked liver fibrosis in
patients with CHC is considered to be a promising and
important scientific direction, with consideration of the
taking into account the indicators of structural changes
in the liver according to sonoelastography.
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HEIHBA3WBHI AIATHOCTUYHI KPUTEPIT CTPYKTYPHUX 3MIH MEYIHKW Y XBOPUX HA XPOHIYHUMN TEMNATUT,
ACOLIINOBAHWM 3 BIPYCOM C

CrenaHos H0. M., KoHeHko I. C.

Pe3stome. HeiHBa3nBHa giarHoCTMKa GibP0O3y NeYiHKM Y XBOPUX Ha XPOHIYHWMI renaTtuT acouiioBaHMiM 3 Bipycom
C (XIC) Ha pi3HMX eTanax nporpecyBaHHs 3a/IMLLAETLCA aKTyalbHOM B YCbOMY CBITi. Mema: BUSHAUNTU HeiHBa3MBHI
OiarHOCTUYHI KpUTEePIi CTPYKTYPHMX 3MiH NediHKKn y xBopux Ha XI'C. 06’ekm i memoOdu: obcTexkeHo 94 naujeHTa 3 XI'C.
YnbTpassykoBe gocnigxeHHa (Y3[) neviHku Ta cenesiHku, 3CyBHOXBW/IbOBY enactorpadito BUKOHAHO Ha CKaHepi
Ultrasign (YkpaiHa-LUBseiuapis). Pe3ysbmamu: 4actoTa BUABNEHHS KPYMHO3EPHUCTOI NapeHXimm nediHkM y naui-
€HTiB 3 XI'C npu BupaskeHomy ¢ibposi 86,5%, wo y 4,0 pasu BuLle, Hix npu nomipHomy (x>=33,35; p<0,001). MNpwn
NpoBeAeHHI KOpenALiMHOro aHanisy BCTAaHOBNEHO BiPOriAHWI B3aEMO3B’A30K Mi¥K *KOPCTKICTIO NapeHXimu NeYiHKu
Ta 1l KpynHO3epHUCTO CTPYKTypoto (r=0,65; p<0,05), yuinbHEHHAM CTIHOK MopTanbHUX Tpiag, (r=0,62; p<0,05), 3
YKOpPCTKicTIo cenesiHku B KlMa (r=0,81; p<0,001) i B m/c (r=0,76; p<0,001). Bizyanisauin yLinbHEHUX CTIHOK NopTab-
HWUX Tpiad Ta BCTAHOB/IEHHA MiABULLEHOI eXOTeHHOCTi CYTTEBO 36i/bLUYIOTb MMOBIPHICTb AiarHOCTUKM CTPYKTYPHMX
3MiH NeyiHKM y xBopux Ha XI'C (OR=154, p<0,001 ta OR=24,41, p<0,001, BignosiaHo). OTpMMaHi 3HaYEHHs NAOoLLi
nig ROC-kpmsoto sk gna moayns KOHra (AUC=0,858, p<0,001), TaK i g5 WBWUAKOCTI PO3NOBCIOAMKEHHS 3CYBHOT XBUJII
(AUC=0,812, p<0,001) cBif4aTb NPO BMCOKY AKICTb 3aMPOMNOHOBAHOI AiarHOCTUYHOI MoZeni. BucHoeKu. [liarHocTny-
HUMW KpUTepiamM GopMyBaHHA TPyNu PU3KUKY PO3BUTKY Pibpo3HMX 3MiH y xBopux Ha XIC 3a aaHumu Y3/, € Bisy-
anisauif ywinbHeHUx cTiHOK nopTanbHMx Tpiag (OR=154, p<0,001) Ta niauLLeHa exoreHHicTb neviHkm (OR=24,41,
p<0,001). KpynHo3epHucTa cTpyKTypa napeHximu (OR=34,13, p<0,001) Ta KopcTkicTb cenesiHkn (OR=24,58,
p<0,001) € HeiHBAa3MBHUMM AiarHOCTUYHUMM O3HAKaMM BUPaXKeHOro ¢ibpo3y nediHKkKM y nauieHTis 3 XIC.

Kniouosi cnoBa: xpoHiyHuii renatut C, ¢ibpo3 neviHkW, 3cyBHOXBMAbOBA enactorpadia, CTPYKTYpPHi 3MiHK
NneyviHKK, cenesiHka.
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HEMHBA3WBHbBIE AUATHOCTUYECKUE KPUTEPUW CTPYKTYPHbIX U3SMEHEHWI NEYEHU Y BONbHBIX C XPO-
HUYECKMM FENATUTOM, ACCOLUUNPOBAHHbIM C BUPYCOM C

CrenaHos 0. M., KoHeHko WU. C.

Pe3tome. HerHBa3nBHasA AnarHocTMKa dnbposa neyeHn y 60abHbIX XPOHUYECKMM renaTUTOM acCoLMMPOBAHHbBIN
¢ supycom C (XI'C) Ha pa3HbIX 3Tanax NporpeccMpoBaHmA OCTAeTCA aKTya/ibHOM BO BCeM mupe. Llesb: onpenenvTb
HeWHBa3UBHbIE AMATHOCTUYECKME KPUTEPUM CTPYKTYPHbIX U3MEHEHWI NeveHn Y 60/bHbIX XIC. O6bekm u memodei:
obcneposaHo 94 naumeHTa ¢ XI'C. YabTpa3ByKkoBoe nccnegosarue (Y3M) neyeHn u ceneseHkm B B-pexkume, casuro-
BOJIHOBas 3nacTorpadus BbiNnosHeHbl Ha ckaHepe Ultrasign (YkpanHa-LUBeiuapus). Pesysbmamel: 4acToTa BbiABae-
HWA KPYMHO3EPHUCTON NapeHXMMbl nevyeHn y nauumeHTos ¢ XI'C npu BbipaxkeHHoM ¢punbpose coctasmna 86,5%, Uto B
4,0 pasa Bbllle, Yem rnpu ymepeHHom pubpose (x2= 33,35; p <0,001). Mpu NnpoBeaeHNn KOPPENALMOHHOTO aHaNn3a
YCTaHOB/IEHA NPAMAan B3aMMOCBA3b MeXAY KECTKOCTbIO MNAPEHXMMbl NEYEHU U ee KPYNMHO3EPHUCTOM CTPYKTYPOi
(r=0,65; p <0,05), ynnoTHEHNEM CTEHKM NOPTanbHbIX TpMag (r = 0,62; p <0,05), *KeCTKOCTbto cene3eHku B Kla (r =
0,81; p <0,001) n B m/c (r =0,76; p <0,001). Bu3yanmsaums ynaoTHEHHbIX CTEHOK MOPTa/bHbIX TPUAA, M MOBbILLIEHHas
9XOreHHOCTb CYLLECTBEHHO YBE/IMYMBAIOT BEPOATHOCTb HDMbpo3a neveHn y 6onbHbix XIC (OR = 154, p <0,001 1 OR =
24,41, p <0,001, cooTBeTCTBEHHO). MONyYeHHble 3HaYeHuA naowaan nog ROC-KpmBoii Kak ana moayns KOHra (AUC
= 0,858, p <0,001), TaK 1 ANA CKOPOCTM pacnpocTpaHeHusa casurosoi BoaHbl (AUC = 0,812, p <0,001) cBuaeTenb-
CTBYIOT O BbICOKOM KayecTBe npesjaraemoi AnarHocTmyeckon moaenu. Boigsodel. JNarHoCTUHECKUMMN KPUTEPUAMHI
bopMMpPOBaHMA FPyNMbl PUCKA Pa3BUTUA GUOPO3HBIX M3MeHeHUI Y 601bHbIX ¢ XI'C no AaHHbIM Y3U aBnseTca BU3y-
anv3auma ynaoTHEHHbIX CTEHOK NopTanbHbIX Tpuag (OR = 154 p <0,001) 1 NoBbileHHasA 3XOreHHOCTb neveHn (OR =
24,41, p <0,001). KpynHo3epHucTas CTpyKTypa neveHn (OR = 34,13, p <0,001) n xkecTkocTb ceneseHkn (OR = 24,58, p
<0,001) 3HayaTcA HEMHBA3MBHbLIMW ANATHOCTUYECKMMM MPU3HAKAMM BbIPAXKEHHOTO GUBPO3a NeYeHn y NaumMeHTos
c XIcC.

KntoueBble cnoBa: xpoHuyeckuit renatit C, dubpos neveHu, caBUroBoNHOBAsA anacTorpadus, CTPYKTYpHble U3-
MEHEHUA NeYeHu, ceneseHka.

NON-INVASIVE DIAGNOSTIC CRITERIA FOR STRUCTURAL LIVER CHANGES IN PATIENTS WITH CHRONIC HEPATI-
TIS ASSOCIATED WITH VIRUS C

Stepanov Y. M., Konenko I. S.

Abstract. Chronic liver diseases rate among the first in the gastrointestinal tract pathology, which is associated
with their prevalence, severity and often adverse outcome of treatment. According to various studies, the chronic
hepatitis (CHC) with subsequent progression to cirrhosis rates number 2-4 among the causes of hospitalization and
disability. Purpose of the study to determine non-invasive diagnostic criteria for structural changes in the liver in
patients with CHC. Object and methods. 94 patients with CHC were examined. All the patients underwent a sono-
logical examination of liver and spleen on the scanner Ultrasign (Ukraine-Switzerland). The presence and stage of
liver fibrosis were diagnosed by Young’s modulus by shear wave elastography (SWE). Research results. According to
the data obtained from the SWE of the liver, 15 (16.0%) patients with CHC had no fibrotic changes, 42 (44.7%) were
diagnosed with moderate fibrosis and 37 (39.3%) had marked fibrosis. The analysis of the frequency of detection of
structural changes in the liver parenchyma showed that structural liver changes in the form of heterogeneity were
observed in 76 of 94 (80.9%) patients with CHC. In this case, the frequency of this symptom in severe fibrosis group
was 1.5 times higher than in the group without fibrosis (x> = 13.65; p <0.001) and than in patients with moderate
fibrosis (x* = 13.71; p < 0.001). The frequency of detection of coarse-grained liver parenchyma in patients with CHC
with severe fibrosis was 86.5%, which is 4.0 times higher than in the stage of moderate fibrosis (x* = 33.35; p <0.001).
In the course of correlation analysis, the stiffness of the liver was directly related to its coarse-grained structure (r =
0.65; p <0.05) and the thickened walls of portal triads (r = 0.62; p <0.05). Imaging the thickened walls of portal triads
and detecting the increased echogenicity significantly increase the probability of diagnosing liver fibrosis in patients
with CHC (OR =154, p <0.001 and OR = 24.41, p <0.001, respectively). As a result of the correlation analysis, the liver
stiffness according to SWE in patients with CHC was observed to directly correlate with the splenic stiffness, in kPa
(r=0.81; p <0.001) and in m/s (r = 0.76; p < 0.001). The obtained values of the area under the ROC curve for both
Young's modulus (AUS = 0.858, p <0.001) and the shear wave propagation rate (AUS = 0.812, p <0.001) testify to
the high quality of the proposed diagnostic model. Conclusions: the diagnostic criteria for the formation of the risk
group as for the development of fibrotic changes in patients with CHC, according to the ultrasound in B-mode, are
imaging of the thickened walls of portal triads (OR = 154, p <0,001) and an increased liver echogenicity (OR = 24,41,
p <0,001 ). The coarse-grained liver structure on the gray ultrasound scale (OR = 34.13, p <0.001) and the spleen
stiffness according to SWE (OR = 24.58, p <0.001) are the non-invasive diagnostic indicators of severe liver fibrosis
in patients with CHC.

Key words: chronic hepatitis C, liver fibrosis, shear wave elastography, structural liver changes, spleen.

PeyeHzeHm — npogp. flydueHko M. O.
Cratra Hagiwna 09.12.2019 poKy

ISSN 2077-4214. BicHuk npo6nem 6ionorii i meguumnHu — 2019 — Bun. 4, Tom 2 (154) 203



