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COBPEMEHHDBIE ACIIEKTbI AMATHOCTUKU ITTAATUNAHOI'O
DXMHOKOKKOS3A ITEYEHN

A.B.TIAXHOB, T.A. OAUIIEAAIIBUANY A.A. AYIIKUIAZ, A.P. TIAXHOBA?

1 Ka(I)eApa XNPYPTUIECKUX 004€e3HelT CTOMaTOAOTUYECKOTO q)aKy/lLTeTa, ACTanaHCKI/IﬁI l'OCyAapCTBeHHI;IIZ MeAUIIVTHCKUIT YHUBEPCUTET, ACTanaHb, Poccnit-
ckas Pepepanyst

2 Kadeapa 61oaormyeckort Xumum 1 KAMHNYECKON 1abOpaTOPHOI AMAarHOCTUKM, ACTpaXaHCKUII TOCYAapCTBEeHHbI MEAVIIMHCKUI YHUBePCUTET, AcCTpaxaHb,
Poccniickas ®eaeparus

3 Kadeapa ayuesoir amarnocTukm, AcTpaxaHCKIII FOCYAapCTBEHHBIN MeAUIIMHCKII yHUBepcuTeT, AcTpaxans, Poccniickas Peaeparius

B faHHOM nnTepaTypHOM 0630pe NpeAcTaBAeHbl akTya bHble CBEAEHUA O COBPEMEHHbIX 1abOPaATOPHbIX U MHCTPYMEHTasIbHbIX METOAAX ANATHOCTUKM
KMCTO3HOM $OPMbl 3XMHOKOKKO3a neyeHu. Mpu BbIMOJHEHWUWU UcCefoBaHWUA Obll MPOBeAEH Hay4HbI MOUCK MybAMKaLmii B MOUCKOBbIX CUCTEMAX
3N1eKTPOHHbIX 6UbanoTek elibrary, PubMed, MedLine 3a nepuog, ¢ aHeaps 2004 r. no Aekabpb 2024 1. Npy NOUCKE UCNONBb30BaHbI K/OYEBbIE CNOBA
«[IMAarHOCTMKA 3XMHOKOKKO3a», «cytokines», «laboratory diagnostics», «hydatid cyst», «MHCTpymeHTasbHble MeToAbl AMArHOCTUKM», «instrumental
diagnostic methods», «viability of hydatid».

Mpu 6onee NogpPobHOM M3yyeHUU NPobAEMbI [MATHOCTUKM U IEYEHWS S3XMHOKOKKO3a MPUXOAMUTCA CTaIKMBATLCA C PALOM OYeHb BaXKHbIX BOMPOCOB,
KOTOpble He MOFYT CYMTaTbCA pelwéHHbIMU. OfHOM U3 Takux Npobnem ABnseTca pa3paboTka cnocobos 1abopaTopHOro onpeseneHns Kn3Hecnocob-
HOCTM 3XMHOKOKKA, C NOC/IeAYOWMM OnpesesieHneM NOKa3aHWI K Ha3HAYeHMI0 XMMMUOTEPaNeBTUYECKOTO IeYEHHS.

Pa3spaboTka HOBBbIX, @ TaKKe COBEPLUEHCTBOBAHME MMEIOLLMXCA METOLO0B AMArHOCTUKM 3aboneBaHNA ABNAETCA NPUOPUTETHON 3aadeit. PaboTbl no u3-
YYEHWIO METOLO0B 1abOPATOPHBIX U MHCTPYMEHTA/IbHbIX AUArHOCTUK ONpeaeneHun akTUBHBIX M HEAaKTUBHbIX GOPM IXMHOKOKKA B OpraHuU3me YesioBeka
MOFYT NPeACTaBAATb UHTEPEC NPU BbIGOPe TaKTUKM NedeHna 601bHbIX. TaKUM 06pa3oM, U3NOKEHHOE Bbile 06CTOATENILCTBO C/YKUT NOBOAOM A/1A
BbINONHEHUA Bonee yrnybnEHHOro aHanM3a HepeLwwEHHbIX CTOPOH NPObeM AUArHOCTUKMN U Ie4eHUA BO/BHBIX C SXMHOKOKKO30M.

KnioueBble cnoBa: sXUHOKOKKO3, 3rudemuosozus, 1a6opamopHaa 0uazHOCMUKQA, UHCMPYMeHmManbHaA OUua2HOCMUKQ.
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This literature review summarizes the latest diagnostic methods for diagnosing hepatic cystic echinococcosis (HCE). The study involved a systematic
search of bibliographic databases, including eLibrary, PubMed, and Medline, covering the period from January 2004 to December 2024. The keywords

used in the search included "gunarHocTnka axmHoKokko3a", "cytokines", "laboratory diagnostics", "hydatid cyst", "MHCTpymeHTanbHblE MeTOAbI AnarHo-
ctuku", "instrumental diagnostic methods", and "viability of hydatid".

A detailed examination of the diagnosis and treatment of echinococcosis reveals several unresolved critical issues. One major challenge is the
development of laboratory methods to assess the viability of echinococcal cysts (ECs), which is crucial for establishing the indications for chemotherapy.
Prioritizing the development of new diagnostic methods and the improvement of existing ones for this disease is essential. Research focused on
laboratory and imaging techniques to differentiate between active and inactive ECs in humans can significantly inform treatment strategies for
patients. Thus, the need for a more in-depth analysis of the unresolved issues in the diagnosis and treatment of echinococcosis is evident.
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BBEAEHME
IXMHOKOKKO3 — TAXENOoe, XPOHWYECKM MpoTeKalollee
300aHTPONOHO3HOe 3abonesaHne, natoreHom 3abonesaHus

CNYXWUT MWKpPOOpraHusm cemeictea Taeniidae. B HactoAwee
BPEMA CYLLEeCTBYET HECKONbKO GOPM SXMHOKOKKO3a:
®  [MAATUAHBIA UAU KUCTO3HbIA 3XMHOKOKKO3, KOTOPbIV
BbI3blBaeTcA napasutom Echinococcus granulosus;

®  MO/IMKUCTO3HBIN 3XMHOKOKO3, MPUYMHOW 3abonesaHus

cnyxut Echinococcus vogeli;

®  aNbBEOKOKKO3, W3BECTHbIA TaKXe KaK a/ibBeONApHbIv

3XMHOKOKKO3, BO3HMKAET B pe3y/ibTaTe 3apaxeHus Echi-
nococcus multilocularis;

®  MOHOKMWCTO3HbIA 3XMHOKOKKO3, MPUUYMHOW YKa3aHHOWM

Ho3onorumyeckon dopmbl sBnsetca Echinococcus oligar-
thrus.

/iwb ABe KAMHWYecKMe GOPMbI U3 YKa3aHHbIX MMeIoT
3HayeHne Ana obLLeCcTBEHHOrO 340POBbA U 3paBOOXPaHeHMS,
BBUWAY BOCNPUUMUMBOCTM A/1A YeNIOBEKA, 3 UMEHHO a/1bBEONAPHbIV
W rmagatmaHbin [1, 2].

IXMHOKOKKO3, ABNAeTCcA Haubosee pPacnpoCTPaHEHHbIM
napasuTapHbiM 3aboneBaHneM, BCTPEYAOLLMMCA B XMPYPruyecKom
npakTUKe. B HacTosLLee Bpemsa COXPaHAOTCA CTabUbHO BbICOKME
nokasatesM 3ab0/1eBaemMOCTU 3IXMHOKOKKO30OM He TONbKO B
3HAEMUYHbIX perMoHax. ExxerogHo B Myupe pernctpupyeTcsa oKoso
188000 HOBbIX C/ly4aeB 3a60/1€BaEMOCTH IXMHOKOKKO30M [3].

BcTpeyaemMocTb yKa3aHHOTO refibMUHTO3a cpeau Tpygo-
cnocobHoro HaceneHus B Bo3pacte 18-49 net coctaBnser 6onee
60%, 4TO XapaKTepusyeT Npobiemy Kak coumanbHO-3HaYMmyto. B
CTPYKType 3a60/1eBaeMOCTV UMEIOTCA TaKKe reHAEPHbIE PasInuns
¢ npeobnafiaHnem MHBA3MPOBaHHbIX CPeAN KEHCKOro HaceneHus
— 00 52,2% [4, 5]. BaxkHO OoTMeTUTb GaKT yBEAMYEHWUA YacToTbI
3a60/1€BaEMOCT B PervoHax C PasBUTbIM KMBOTHOBOACTBOM U
CeNbCKUM XO3ANCTBOM. Pa3suTtve Typu3ama, MUrpauma HaceneHus
TaKe HeraTMBHO  OTPaXKalTCA Ha  PacnpoCTPaHEHHOCTU
YKa3aHHOro reNbMWHTO3a, OTMEYAEeTCA YyBEe/MYEHWe MOKasaTens
3260/1€BaEMOCTM He TONIbKO Y KUTENEN CENbCKUX NOCENEHWUI, HO U
cpeam nogen, NpoXK1BaloLWmMx B ropoaax [6, 7).

Mpv npoBeAeHUM aHanM3a 3a60NEBAEMOCTU SXMHOKOKKO30M
Ha Tepputopumn Poccuiickoin Pepepaummn B nepuos BpeMeHU C
2020 r. no 2023 r. MOXKHO OTMETUTb TEHAEHUMIO K HAPaCTaHWUIO
nokasatens ¢ 0,16 go 0,34 Ha 100 Tbic. HaceneHua. Becero 8 2020
r. 3apernctpuposaHo 233 ciyyasa 3abonesaHus, npu 3Tom U3
YKasaHHoM obLiei maccbl cpegu aetet fo 17 net BbisBneHo 32
anusoga. B 2021 r. 3apeructpuposaH 281 ciyyaid, npy 3ToM cpeam
JeTei anarHoctuposaHo 35 anu3onos 3abonesaHus. Mokasatenb
3a60/1€BaeMOCTU 3XMHOKOKKO3om B 2023 r. coctasun 0,34 Ha
100 TbIC. HaceneHuA, BCero 3aperncTpupoBaHo 494 cnyyaes, npu
5TOM Ha [0/ MHBA3WMPOBAaHHbIX B Bo3pacTe 17 neT u mnagwe
npuwnocs 60 cnyyaeB u coctasuno 15,5%%2. [lokasatenb
NeTasbHOCTU  OT MAATUAHOTO SXMHOKOKKO3a 3a YKasaHHbIM
nepuoa umeert cnegyolime 3HavyeHun, Tak B 2020 r. oH cocTaBun
—0, 82021 n B 2022 rr. 3aperncTpmMpoBaHo no 2 cay4vaa n 8 2023 r.
3apUKCMPOBAHO 3 cyyas NeTaNbHOro UCXoaal.

1 O cocmosHUU CaHUMAPHO-3NUAEMUO02U4eCK020 61a20M0NYYUS
HaceneHus 8 Pocculickol ®edepayuu 8 2021 200y: locydapcmeeHHsbili oKnao.
M.: ®edepansHasn cayrcba no Had3opy 8 cghepe 3aujumel npas nompebumeneli
u 6nazononyyus yenoseka, 2022. 340 c. https://www.rospotrebnadzor.ru/
documents/details.php ?ELEMENT_ID=21796

2 0 cocmosHUU CaHUMApPHO-3MUOeMUOI02U4eCK020 61a20M0y4us
HaceneHus 8 Pocculickol ®edepayuu 8 2022 200y: locydapcmeeHHsbili oknao.
M.: ®edepansHasn cayrcba no Had3opy 8 cghepe 3ausumel npas nompebumeneli
u 6nazononyyus yenoseka, 2023. 368 ¢ https://www.rospotrebnadzor.ru/
documents/details.php ?ELEMENT_ID=25076

INTRODUCTION

Echinococcosis is a severe, long-term zoonotic disease caused
by parasitic tapeworms (helminths) of the genus Echinococcus,
which belongs to the Taeniidae family. Currently, there are several
types of echinococcosis:

e Hydatid disease, or cystic echinococcosis (CE), is a parasitic
infection caused by the larval stage of the Echinococcus
granulosus tapeworm;

e Polycystic echinococcosis is a rare and potentially fatal
parasitic disease caused by the larval stage of the Echino-
coccus vogeli tapeworm;

e Alveolar echinococcosis, also known as alveococcosis, is
a severe, life-threatening parasitic disease caused by the
larval stage of the tapeworm Echinococcus multilocularis;

e Monocystic echinococcosis, caused by Echinococcus
oligarthrus, is a rare parasitic disease where a single or
multiple cysts form in the host's body, typically in the
muscles or internal organs.

Only two of these clinical forms are of public health and
medical importance due to their susceptibility to humans, specifically
alveolar and hydatid types [1, 2].

Echinococcosis is the most common parasitic disease
encountered in surgical practice. Despite ongoing efforts, its
incidence remains high even beyond endemic regions. Approximately
188,000 new cases are reported globally each year [3].

The occurrence of this helminthiasis among the working-age
population aged 18-49 exceeds 60%, making it a significant social
concern. Gender differences are present, with a higher prevalence
among women, up to 52.2% [4, 5]. It is also noteworthy that the
incidence is rising in regions with developed livestock farming and
agriculture. Tourism and migration further contribute to the spread
of this helminthiasis, with increasing cases among both rural and
urban populations [6, 7].

An analysis of echinococcosis cases in Russia from 2020 to 2023
reveals a rising trend, with the incidence increasing from 0.16 to 0.34
cases per 100,000 population. In 2020, 233 cases were reported,
including 32 among children under 17. In 2021, the number of cases
rose to 281, with 35 involving children. The incidence rate in 2023
reached 0.34 per 100,000, totaling 494 cases, of which 60 (15,5%)*?
were in individuals aged 17 and younger. The mortality rate from
hydatid echinococcosis during this period was zero in 2020, two
cases in both 2021 and 2022, and three cases in 20232

Most echinococcal cysts (ECs) are incidental findings during
diagnostic evaluation and do not correlate with the symptoms that
prompted the patient to seek medical attention. Despite some
advancements in understanding echinococcosis, early diagnosis and
minimally invasive treatments remain subjects of debate [8].

Diagnosing hepatic CE (HCE) can be challenging due to the long
latent period, often unpronounced clinical signs, and the disease's
tendency to progress with few symptoms [9-11].

1 The Russian Federal Service for Surveillance on Consumer Rights Protection
and Human Well-being (Rospotrebnadzor) state report «On the state of sanitary
and epidemiological well-being of the population in the Russian Federation

in 2021». Moscow, 2022.p.340 (in Russian). Available at: https://www.
rospotrebnadzor.ru/documents/details.php ?ELEMENT_ID=21796

2 The Russian Federal Service for Surveillance on Consumer Rights Protection
and Human Well-being (Rospotrebnadzor) state report «On the state of sanitary
and epidemiological well-being of the population in the Russian Federation

in 2022». Moscow, 2023.p.368 (in Russian). Available at: https://www.
rospotrebnadzor.
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Bonblwan 4YacTb 9XMHOKOKKOBbIX KUCT (IK) sBnawoTca
CNYYalHOW AMArHOCTMYECKOM HaXOAKOM W 3a4acTylo He MMmeeT
CBA3M C CMMMTOMAaMW, NOCAYNKMBLIMMWU MPUYMHOMN obpalLeHus
6onbHOro K Bpadvy. HecmoTps Ha onpefenéHHble ycnexw,
OOCTUTHYTblE B  M3YYEHWM 3SXMHOKOKKO3a, AMCKyTabesbHbIMU
OCTalOTCA BOMPOCHI PaHHEeN AMarHOCTMKM WM MasloOMHBA3MBHOTO
nevyeHus [8].

[wnarHocTtuka TMaaTMAHOro 3XMHOKOKKO03a neyeHu
NnpeacTaBaseT onpeaenéHHble TPYAHOCTH, B CBA3W C AJIUTENbHbIM
NaTEHTHbIM NEPUOAOM, He BCErAa BbIPAXKEHHOM KAWMHWUYECKON
KapTUHOM, U, 3a4acTytlo, CKYAHbIM Ha KJAMHUYECKME MPOAB/IEHMUSA
TeyeHnem 3abonesaHua [9-11].

B cBA3M C BbILEN3NOKEHHBIM, MOXHO NPUIATM BbIBOAY,
YTo npy BbIGOpPE TaKTMKM y 6O/bHbIX C 3XMHOKOKKO30M
HEeobXoAMM KOMMJIEKCHbIN le4ebHO-AMarHoCTMYECKMiA  noaxoa,
C MCNOAb30BaHMEM PALA MHCTPYMEHTA/NbHLIX M NabopaTopHbIX
METOZ0B.

LLENb UCCNEAOBAHMUA

Ha ocHoBaHWM aHanu3a nnTepaTypbl U3y4nTb BO3MOMKHOCTU
HEeKOTOPbIX COBPEMEHHbIX TabOPaTOPHbIX U MHCTPYMEHTA/IbHbIX
MeTOA0B  AMAarHOCTMKWM, HampaBfeHHbIX Ha BepudUKaLmio
3XMHOKOKKa B OpraHu3me YesioBeka.

NabopaTopHas AMArHoCTUKa

HemanosaxKHbIM 3HayeHMem ob6nagaloT nabopaTopHbie
MeToAbl WCCNefoBaHWI MpW  AMArHOCTMKE 3XMHOKOKKO3a. B
NATEPATYpe MOMKHO BCTPETUTH UHGOOPMALMIO O MOBBIWEHUU Y
pAfa NauMeHToB B O6OLLEM aHa/nM3e KPOBM UYMCIA NEMKOLMTOB,
yBeNMYeHMe Yncna 303MHodunoB y 18-83% 601bHbIX, YTO, B CBOIO
oyepesib, MOXHO CBf3aTb C Pa3BUTMEM aNNEPrUYecKoi peakumu
OpraHu3ma, a TaKXKe OC/MOXHEHHbIM TeyeHuem 3aboneBaHus,
KOTOpble MO CyTU SBAAKOTCA Hecrneuudnyeckumu npusHakamu
3abonesaHus [11].

MIMMyHONOrMYEeCKME  MeTOoAbl  WIpaloT  K/OYEBYHD  POSb
B N1abopaTopHOM AMarHOCTMKE 3XMHOKOKKo3a. Onpepaenexue
cneunduUUeckUx aHTUTEN K TMAATUAHOMY 3XMHOKOKO3Y B KPOBU
MaUMEHTOB CYWUTAETCA aKTya/lbHbIM «30/10TbIM  CTAHZAPTOM»
AnA  OMArHOCTMKM  3ToM  matonorwu. Towuck  aHTMTen B
NabopaTopHbIX YCAOBUAX OCYLLECTBAAETCA C MCMONb30BAHUEM
PasNIMYHbIX  MMMYHOAMArHOCTUYECKUX  TECTOB, TaKMX  Kak
TECT Ha aHTUTeNa C peakuuen HenpsMOW remarmioTUHaLMK
(PHTA), mmyHodepmeHTHbIM aHanm3 (MDA), MMMyHOBNOTTUHT
(MB) n ummyHo3anekTpodopes (MID). YKasaHHbIMM TecTamu
NPOBOAAT CKPUHWHI, KOJIMYECTBEHHYIO OLEHKY W onpeaensior
cneundUYHOCTb 0BHApPYKEHHbIX UMMYHON0byAnHoB [12]. UPA, a
Take UB asnatoTca Hambonee pacnpocTpaHEHHON KOMbBWHaumel
METOA0B, MUCMOAb3YeMON A/1f CepoAMarHOCTUKM MAATUAHOIO
3XMHOKOKKo3a [13, 14]. Wcnonb3osaHne WA nossonser
onpefenuTb B KPOBM OONbHOMO 3XMHOKOKKO30M  Ha/iuuue
cneunduuHbIX aHTUTeN [14].

AKTyaﬂbHOCTb nepeyncneHHblX MmMetToaos  3aBUCUT  OT
TUNa UCNONb3yeMoro aHTureHa. OCHOBHbIM NCTOYHNKOM
QHTUreHa ABNAETCA SXMHOKOKKOBAA KMAKOCTb W OBa  eé

Hanbonee WMMYHOreHHbIX KOMMOHeHTa: aHTureH 5 (EgAg5)
n aHtureH B (EgAgB) [15]. HeouwulieHHas 3XMHOKOKKOBas
JKMOKOCTb NPU AOCTAaTOMHO BbICOKOM YyBCTBMTE/IBHOCTU MMEET
HU3Kyt0 cneunduyHocTb [4, 16]. OunLieHHble HaTUBHblE WU
PEKOMOWHAHTHbIE  aHTUreHbl  0BEeCcneuYnBaltoT  HaWAyuLyHo
cneumduYHOCTb  41A  CEpPONOrMYecKux  pesynbtatoB. EgAgB
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In light of this, it is clear that selecting treatment strategies for
patients with echinococcosis requires a comprehensive diagnostic
and therapeutic approach that involves a range of imaging and
laboratory methods.

PURPOSE OF THE STUDY

Examining literature data for diagnostic techniques for
confirming Echinococcus in humans.

Laboratory diagnosis

Laboratory tests play a crucial role in diagnosing echinococcosis.
Research indicates that some patients may exhibit elevated white
blood cell counts, with increased eosinophil counts reported in 18-
83% of cases. While these findings can be linked to allergic reactions
and a more complicated disease progression, they are generally
considered non-specific indicators of the condition [11].

Immunological tests play a crucial role in diagnosing
echinococcosis. The detection of specific antibodies to hydatid
echinococcosis in a patient's blood is considered the current "gold
standard" for diagnosis. This detection is carried out using various
immunodiagnostic tests, including the indirect hemagglutination
antibody (IHA) test, enzyme-linked immunosorbent assay (ELISA),
western blotting (WB), and immunoelectrophoresis (IEF). These tests
are used for screening, quantitative assessment, and determination
of the specificity of the detected immunoglobulins [12]. ELISA and
WB are the most common serological tests for hydatid echinococcosis
[13, 14]. ELISA helps identify the presence of specific antibodies in
the blood of patients with echinococcosis [14].

The effectiveness of these methods depends on the type of
antigen used. The primary source of antigen is hydatid fluid, and
its two most immunogenic components are antigens 5 (EgAg5)
and B (EgAgB) [15]. Unpurified (crude) EC fluid antigens typically
have high sensitivity but low specificity in the serodiagnosis of HCE
[4, 16]. Purified native or recombinant antigens provide the best
specificity for serological results. EgAgB is most specific, with 77-
100% specificity using ELISA [15, 17]. Among the different EgAgB
subunits, EgAgB8/1 displays the highest diagnostic sensitivity and
specificity [18].

In patients with hydatid echinococcosis who have not
undergone surgical or medical treatment, antibody production can be
influenced by several factors. These factors depend on the parasite's
characteristics, including the integrity of the echinococcal wall and
the location, number, and stage of the ECs. Additionally, host factors
such as age and the individual's immune response can also play a
significant role [19]. Using multiple serological tests simultaneously
helps improve the sensitivity of serological diagnosis [20]. The data
presented, based on a meta-analysis of 1613 studies, show that
combining ELISA and WB methods provides high diagnostic accuracy
[20].

The IHA assay may have diagnostic value in some cases. This
method is based on the principle that if a patient's serum contains
antibodies specific to the antigen pre-adsorbed onto the surface of
the treated RBCs, these antibodies will bind to multiple sensitized
cells, causing them to agglutinate. According to existing literature,
the sensitivity and specificity of this method range from 50% to 85%
[21].

Current data highlight the efficacy of the agar gel double-
diffusion test for diagnosing echinococcosis, with sensitivity reaching
84% [21, 22].
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Hanbonee MHOopMaTMBEH co cneundUUHOCTbIO 77-
100% npu wucnonbzoBaHun WA [15, 17]. bonee BbicOKas
cneumduUYHOCTb  AOCTUraeTca Mpu  WUCMoAb30BaHUKM Haubonee
peaKkumMoHHOCNocobHoro pekombrHaHTHOro EgAgB8/1 [18].

Y nauMeHToB C MAATUAHBLIM  3XMHOKOKKO30M, He
NOYYaBLUNX XMPYPrMYECKOe WAW MEAMKAMEHTO3HOEe nevyeHue,
Ha BbIPabOTKY CbIBOPOTOYHbIX aHTUTEN MOTYT BAWUATb HECKO/IbKO
($aKTOpPOB B 33aBUCMMOCTM OT XapaKTePUCTMK MapasuTa, TaKux
KaK LLeIOCTHOCTb CTEHKM K, NoKanmsaLums, KONMYECTBO M CTaaus
3K, a TaKKe XapaKTEPUCTMKM XO03AMHa, TaKMe KaK Bo3pacT
M WUMMYHHbIM oTBeT [19]. OpHOBpPEeMEHHOe WCNob30BaHUE
HECKO/NIbKMX CepOIOrMYEeCKMX TeCTOB CNoCOBCTBYET YBENUYEHUIO
YYBCTBUTENbHOCTU  cepogmnarHocTkmu  [20]. MpeacTaBneHHble
OaHHble, OCHOBAHHble Ha MeTaaHanuse 1613 wuccnenoBaHUM
OEMOHCTPUPYIOT, YTo coyeTaHne metogos MDA n BectepH-6n0Ta
06/1a/a€eT BbICOKOM AMarHocTmyeckoi cnocobHocTbio [20].

UcnonbsosaHme PHIFA B psage cnyyaeB MoOXKeT 06/1a4aTb
[AMarHOCTUYECKOW LLeHHOCTblo. B OCHOBY AaHHOrO meToAa
NosioXKeHa cnocobHOCTb KPacHbIX KPOBAHbIX Te/eL, K arrioTUHALMK
C npeaBaputenbHo abcopbMpPOBAaHHLIMKM Ha WX MOBEPXHOCTU
aHTUTeNaMM /IMb60  aHTUreHamu, a TaKXKe MNPy Haanuum
FOMOJ/IOTMYHBIX  CbIBOPOTOK. [0 [OCTYMHbIM  IMTEPATYPHbBIM
[OaHHbIM, YyBCTBUTE/NIBHOCTb M CNEeuMPUUHOCTL METOoAA MOXKET
BapbMpPOBaTb B Npegenax o 50 o 85% [21].

AHaNM3  VMMEIOLWMXCA COBPEMEHHBIX HAy4YHbIX AaHHbIX
Nno3Bo/IAET MONYYUTb WHPOPMauMio 06 WCNoNb30BaHWUM ANA
OMArHOCTUKM 3XMHOKOKKO3a peakumMu ABOiHOM auddysum B
arapoBom rene. YyBCTBUTENbHOCTb MeToda coctaBnseT A0 84%
[21, 22].

NabopaTtopHas
HanpaBNeHa Ha BblAB/leHME
MocKonbKy ~ M3BECTHO,  4TO
MHBA3WPOBAHHOIO YeNOBEKa MOXET npebbiBaTb B ABYX
dopmax — aKTMBHOW  (KM3HECNoCObHOM) M  HEaKTUBHOM
(HexkunsHecnocobHol), — To paboTbl, HanpaB/JeHHbIE HA U3yYeHUe
MeToA0B  BepudMKaUMM  KM3HECMOCOBHOCTM  Te/IbMMHTA,
ABNAOTCA Hambonee aKTyasibHbiMWM. [aBHO  YCTaHOBNEHO,
4YTO OAHMM M3 MeTogoB 3ddeKTMBHOrO neveHna K asnaetca
XMMMOTEPANeBTUYECKOE BO3AEWCTBME, OAHAKO TaKXKe M3BECTHO,
yToO nNpenapatbl, UCNosb3yemble ANA XMMUONeYeHUa obnagatot
BbICOKOM renato- U HeppOTOKCUMYHOCTbI. MO3TOMY HasHauyeHue
MeAMKAaMEHTO3HOTO IeYEHUNA IXMHOKOKKO3a ONpaBaaHo 60/1bHbIM
C XXMU3HEeCnocobHol Gopmoii reNbMUHTa.

M3yyeHne MeTOAOB  OMpeAeneHun  KU3HecnocobHocTU
SXMHOKOKKA, HanpaB/feHHbIX Ha BbIAB/NEHUE aKTUBHOW, MKWBOW
dasbl npebbiBaHWA NapasvMTa B OpPraHU3ME YesoBeKa MWW,
HanpotTue, OOHapy)KeHMe nornbluero refbMMHTA,  MOMXKET
KapAVHANbHO M3MEHWUTb NedebHYI0 TaKTUKY. PaHHAS KAMHMYEeCcKan
OMArHOCTMKA 3XMHOKOKKO3a MpPeAcTaBAfeT TPYAHYH 3adady B
CUNY CKYAHOCTM MM OTCYTCTBMA CMMNTOMATMKKM. CyliecTsylolume
B HacToslLee BPEMs M3BECTHble AMArHOCTUKYMbl HamnpaBAEHbl
Ha onpefeneHMe 3XMHOKOKKO3a B OpPraHM3Me YesnoBeKa BHe
3aBMCMMOCTM OT ero GopmMbl CyLLECTBOBAHUA M He MO3BOAAIT
ONpeaenTb KM3HeCcnocobHOCTb NapasuTa. IpdeKTMBHaA oLeHKa
YKM3HECNOCOBHOCTU MPOTOCKONIEKCOB 3XMHOKOKKA Heobxoamma
He TO/IbKO AN1A Bbibopa Hanbonee 3PpGEKTUBHOM TAKTUKMN NeYeHns
6ONbHbIX, HO U ANA NYYWEro NOHMMAHUA BaXKHOCTU PasIMYHbIX
BMAOB NPOMEXKYTOYHbIX X03A€B B Nepesaye napasvTos [23].

Mounck 3$pdEKTUBHOrO MapKEPa MMMYHOIOTMYECKOTO OTBETA,
CBUAETENbCTBYIOWEr0 B MOJb3y MKM3HECNOCOOHOCTM IXMHOKOKKA
B HacToslLee Bpems, ABNSAETCA OA4HOM W3 MPUOPUTETHbIX 3a4ad.

[OMarHoCTMKa  9XMHOKOKKO3a  3a4acTyio
camoro ¢daKTa 3abonesaHus.

IXUHOKOKK B opraHusme

The laboratory evaluation of echinococcosis often aims to make
a de facto diagnosis. ECs can exist in active (viable) and inactive (non-
viable or quiescent) forms within an infected individual. Therefore,
research focused on methods to verify the EC viability is particularly
important. Chemotherapy has long been established as an effective
treatment for echinococcosis. However, the drugs used for this
treatment are known to be highly hepatotoxic and nephrotoxic.
Consequently, drug therapy for echinococcosis is primarily justified
in patients with viable cysts.

Exploring methods to assess EC viability could significantly
change treatment approaches. Early diagnosis of echinococcosis is
challenging due to either a lack of symptoms or subtle presentations.
Current diagnostic kits are designed to detect echinococcosis in
humans regardless of the parasite's form, but they do not assess
the EC viability. Accurately evaluating the viability of echinococcal
protoscoleces is crucial not only for selecting the most effective
treatment but also for understanding the parasite's role in the
transmission dynamics of various intermediate hosts [23].

The quest for a reliable immunological marker of Echinococcus
viability is a top priority. Antigens such as Ag5 and AgB are
particularly promising due to their strong immunoreactivity and
high concentrations found in hydatid fluid [23]. Antigen B (AgB) is a
particularly suitable biomarker for monitoring the development and
progression of hydatid echinococcosis due to its high abundance and
immunogenicity, its role in parasite lipid metabolism, and its ability
to modulate the host's immune response, which includes acting as a
ligand for monocytes and macrophages [24-27].

Echinococcus can remain viable in its intermediate host
for many years, successfully evading or modulating the host's
immune response. Hydatid cysts may be considered as fertile (with
protoscoleces) and sterile (fluid-filled without protoscoleces).
Protoscoleces are produced through asexual reproduction from
the inner germinal layer of the mother hydatid cyst. This parasite
develops a massive, carbohydrate-rich acellular structure, known as
the laminated layer, surrounded by a host-derived fibrous capsule
that protects it from the host's immune and physiological responses
[28]. Echinococcal fluid is a complex mixture of the protoscolex waste
products and secretions from the germinal layer of the parasite.
These components confer antigenic properties to the parasite,
i.e., they can trigger an immune response in the host [29]. The
helminth employs several components and mechanisms to evade
host defenses, disrupt homeostasis, and ensure long-term survival
without causing rapid host death [30].

Recent studies confirm that Echinococcus species employ
molecular mimicry by producing antigens, including agglutinogens,
that resemble host molecules, such as ABO blood group antigens and
immunoregulatory polypeptides [31].

The interaction between the helminth's surface antigens and
host tissues is a critical factor that triggers the host immune system
to respond to substances produced during the parasite's metabolism
and necrobiosis. Echinococcal antigens are broadly classified as
exogenous and endogenous [31].

Exogenous antigens are continuously released by living
helminths through their excretory/secretory products, which are a
significant source of immunomodulatory molecules that constantly
sensitize host tissues and activate a chronic immune response.
Conversely, endogenous antigens become relevant after the death
of the parasite, such as the rupture of an EC. The sudden release of
a large amount of previously contained endogenous antigens into
the host body can trigger a strong, often complex and dangerous,
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Havbonee u3y4yeHHbIMM U MHOroOb6eLLAWMMM  aHTUTEeHaMU
asnaoTca Ag5 1 AgB 13-3a UX BbIPaKEHHOW MMMYHOPEAKTUBHOCTH
W OTHOCUTENIbHO BbICOKOW KOHLIEHTPALLMK B TMAATUAHOMN KUAKOCTU
[23]. Paa ocobeHHocTelt AgB aenaeT ero Xopownm KaHauaaTom
B 6MOMAapKEpbl PasBWUTMA U NPOrpeccMpoBaHMA MAATUAHOTO
9XMHOKOKKO3a. OBHapyKeHO npeanosaraemoe yyacTue yKasaH-
HOro aHTUreHa B MeTabonusame AMNUAOB NapasuTa U B KauyecTse
NOTEHLUMANbHOMO AWraHga ANA  PeLenTopoB  MOHOLMTOB U
Makpodaros [24-27].

M3BecTHO, YTO B GO/IBLUMHCTBE C/Y4AEB SXMHOKOKK OCTA&TCA
YKU3HECNocobHbIM B OpraHM3Me XO03fiMHa B TEYEHMEe MHOIMUX
NeT, HeCMOTPA Ha MMMYHHYIO arpeccuio €O CTOPOHbI XO3AMHA.
3K 3anosHeHa 3XMHOKOKKOBOWM KWAKOCTbIO, KOTOpas MOXeT
6bITb  GepTUAbHOM NMBO  cTepusbHOU. depTUbHble  LMCTbI
cogepKaT  MpPOTOCKOMEKChl, NpoAyLuMpyemble  3apOAblLLEBbIM
CNOEM MATEPUHCKOW KUCTbl MyTEM 6Eecnosioro pasmHOMKeHMs.
Kucta nonHocTblo noKpbiTa ¢pubpo3HOM  Kancynoi, 6oratoi
yrneBogamu, KoTopas 3allMLaeT napasut OT MMMYHOIOTUYECKUX
N GU3NONOrMUYECKMX pPeaKLMil, NpoucXoaswmx B OpraHusme
X03AMHa [28]. DXMHOKOKKOBAA KMAKOCTb MpPefcTaBafeT coboi
CNOXKHYIO CMECb NPOAYKTOB MU3HeAeATeNbHOCTM NPOTOCKONEKCOB
1 3apOofbILLIEBOrO C/10A MaTEPUHCKOM KUCTbI, 4TO, B CBOIO ovepeap,
W NPWAAET NapasuTy aHTUreHHble cBoicTBa [29]. M3BecTHO, uTO
reNbMUHT 0bnafaer Habopom cneuudUYHbIX  KOMMOHEHTOB,
NO3BONIAIOLLMX EMY UTHOPMPOBATb 3aLUUTHbIE GAKTOPbI OpraHU3Ma
WHBA3MPOBAHHOTO U OAHOBPEMEHHOW MPOAYKLMM HEOBXOAMMBIX
COEAMHEHUN, HapyLaoWmMX rOMeocTas M MMMYHHbIM CTaTyC
X03AMHA, NPU 3TOM He NPUBOAA ero K bbicTpoit rmbenn [30].

B HacTosllee Bpems UMeTCA UCCNeA0BaHWMSA, YKasblBatoLwme
Ha TO, 4TO napa3wTbl 06/13Zat0T CMOCOBHOCTLIO BbipabaTbiBaTh
arrIlOTUHOrEHbI, aHaNOrMYHble aHTUreHam rpynnbl Kposu ABO.
YKazaHHaA cnocobHOCTb HEMOCPeCTBEHHO CKa3blBAaeTCA Ha 3Tane
WHBa3MK. TaKON MEXaHU3M aJanTaLMKM HA3bIBAETCA MONEKYNAPHOM
MUMWKPWEN, MPU KOTOPOM 3MUTOMbI, HAXOAALLIMECA Ha NOBEPXHOCTU
reNbMMHTOB, MMMUTUPYIOT aHTUreHbl WX xo3ses. Bonee Toro,
NnepBUYHas CTPYKTypa OE/IKOB TreNbMUHTA KOMUPYET CTPYKTYpY
HEKOTOPbIX UMMYHOPEryIATOPHbIX NOAUMNENTUAOB X03AnHa [31].

YCTaHOBNEHO,  YTO  K/KOYEBbIM  3BEHOM  Pa3BUTMA
CEHCUMBMNMBMPYIOLLEN  peakuMuM Npu  OUONOTMYECKON  KOM-
MYHUKaLMWM  MEXOY SXMHOKOKKOM W OpraHM3MOM YesnoBeka
ABNAETCA KOHTAKT MOBEPXHOCTHbLIX aHTUIEHOB Fe/IbMUHTA C TKAHAMM
MHBA3MPOBaHHOrO. B pesynbrate yKasaHHOrO B3aMMOAENCTBUA
BO3HMKAET UMMYHHbII1 OTBET YeNI0BEKA Ha MaToreHbl, MOABMBLUMECA
B npouecce metabonmsama u Hekpobuosa napasuTos. [laToreHsbl
KNaccupuumMpyIoT Ha 3K30- U SHAOreHHble [31].

OK30reHHble  MmaToreHbl  GopmupyloTcA B pesynbraTe
KU3HEeAeATeNbHOCTU Fe/IbMUHTOB, aKTUBMPYA UMMYHHbIE peakLmm
6narogaps MOCTOAHHOMY CEHCUBWAW3MPYIOLLEMY BO3AEWCTBUIO
Ha TKaHeBble CTPYKTYpbl YesoBeKa. B cBoto ouepesp, sHAOreHHble
aHTUreHbl HAYMHAIOT BO3A4ENCTBOBATL Ha YENOBEYECKMA OpraHM3m
nocne CMepTM 3XMHOKOKKA, cnocobcteys  GopmmpoBaHUto
VMMMYHHOTO OTBETA, @ YacTO U C/I0XKHbIX aNNepPruieckmnx peakLmi.
M3BecTHa posb cemeicTBa WHTepnelkuHos (IL) B passutum
BOCNaMTEeNbHOTO/MMMYHHOTO OTBeTa. Hanpumep, KOHLEHTpauma
WHTepnelknHa-27 (IL-27) B nnasme y NaLMEHTOB C rMAATUAHbIM
9XMHOKOKKOM  MOMET ObiTb  BaKHbIM  OMOMapképom  ans
onpeaeneHna 6MONOrMYECKON *KUIHECNOCOBHOCTU IXMHOKOKKA U
OLLeHKMN 3O PEKTUBHOCTU aHTUMApa3nTapHbIX NPenapaTos, a TaKKe
XMPYPruyeckoro nedenuns [32].

Takum 06pasom, GepTUAbHOCTL M KM3HECrocobHOCTb
9XMHOKOKKa COMpPAXKEHbI C BbICOKON MeTaboNnyYecKol akTUBHOCTbHO
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allergic or anaphylactic reaction. Research indicates that plasma
concentrations of interleukin-27 (IL-27) may serve as a potential
biomarker for distinguishing the biological viability of HCE and for
evaluating the effectiveness of antiparasitic treatments [32].

The parasite's high metabolic rate correlates with its fertility
and viability, and the detection of specific cytokines might signal
an immune response to the helminth's antigenic products within
an infected individual involving phagocytosis and presentation to
T-helper cells by antigen-presenting cells (APCs) [33-35].

Imaging studies

Ultrasound examination, multispiral computed tomography
(MSCT), and magnetic resonance imaging (MRI) are widely used,
modern methods for diagnosing echinococcosis, particularly for
identifying cysts in different anatomical locations [36].

Ultrasonography is the most widely used technique for
diagnosing echinococcosis due to its numerous benefits. These
benefits include quick performance, potential for intraoperative
use, cost-effectiveness, safety with no radiation exposure, and
portability, making it particularly useful for bedside applications.
Ultrasonography allows for precise identification of focal lesions
and can facilitate ultrasound-guided biopsies if required [37].
Postoperatively, ultrasound is vital for monitoring the healing
process, specifically by helping assess the size of residual cysts and
monitor their obliteration over time, allowing clinicians to manage
patient recovery effectively.

CE presents distinct ultrasound features. A key feature is the
hyperechoic rim, described as a "double wall sign" on ultrasound,
representing the host-derived pericyst and the parasitic laminated
membrane (ectocyst). Hyperechoicinclusions, known as hydatid sand,
found on the inner surface of the membrane, are a pathognomonic
of a hydatid cyst. Furthermore, daughter cysts, which appear as
floating spheres, are found within the lumen of the main EC.

The World Health Organization (WHO) Informal Working
Group on Echinococcosis (WHO-IWGE) introduced a standardized
ultrasound classification for HCE in 2003, which evolved from the
earlier Gharbi classification [36, 38-40]. This system categorizes
cysts into several stages to standardize diagnosis and management
strategies:

CE1 (CE Type 1): Unilocular, anechogenic cystic lesion with clear
borders (pure fluid collection).

CE2 (CE Type 2): Multivesicular, anechogenic lesion with
daughter cysts visible (the "rosette" or "wheel" sign).

CE3A (CE Type 3A): Anechogenic lesion with detached
membranes present ("water lily" sign).

CE3B (CE Type 3B): Predominantly solid lesion with daughter
cysts visible, highly complex structure.

CE4 (CE Type 4): Heterogeneous, non-viable, solid mass
(degenerate cyst).

CE5 (CE Type 5): Solid with calcification (calcified cyst wall).
Ultrasound has a high sensitivity of approximately 97% and a
specificity of around 90% for hydatid cyst disease [36, 41].

While ultrasound has many advantages, it also has some
limitations. One significant limitation is that hemorrhagic clots
within a non-parasitical cyst can be mistaken for features of a
parasitic (echinococcal) cyst. This limitation is because hemorrhagic
clots are avascular and do not display a blood flow signal on color
Doppler imaging [41]. Individual patient characteristics, particularly
a hypersthenic body type (associated with a high Body Mass Index
or obesity), can negatively affect ultrasound results for echinococcal
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napasuTa. O6HapyKeHne Toro UAM MHOTO LLMTOKMHOBOO npodus
MOMKET CBMAETE/NbCTBOBATb O BbIPabOTKE re/IbMUHTOM aHTUTEHHbIX
NPOAYKTOB, AOCTYMHbIX MMMYHHOW CUCTEME  3apPaxEHHOro
yenoBeka ana darouMtosa M BBeAeHMA B T-XxeanepHble KNEeTKU
AHTUTEHNPEACTaBAAOWMX KNeTok [33-35].

UHCcTpymeHTanbHaA AMArHOCTUKA

Hanbonee BocTpeboBaHHLIMM 1 COBPEMEHHBIMU METOAAMM
MHCTPYMEHTANIbHOW  AMArHOCTUKM  3XMHOKOKKO3a  PasNYHOM
NIOKaNu3aLmMKn ABNAIOTCA YNbTPa3BYKOBOe uccnefosaHue (Y3U),
MYNbTUCIIMPaNbHAA KOMMbloTepHana Tomorpadua (MCKT) wu
MarHMTHO-pe3oHaHcHan Tomorpadua (MPT) [36].

Y3/ no npaBy MOMHO cyuTaTb Hambosiee nNOMyASPHbIM
MeToAaoM Bu3yanusaumm K pasanuHbIX NOKanAu3auuin cpegm
KAMHWULMCTOB. BocTpeboBaHHOCTb AaHHOTO BMAA UCCAeA0BaHWUA
MOXHO OOBACHUTL PAZOM MONOKUTENBHBIX Ka4ecTs, BbIrOLHO
OT/IMYAIOLMX AaHHbIM METOog, OT APYIUX, @ MMEHHO: BbICTPOTOM
BbINO/IHEHWUA, BO3MOXHOCTbIO MHTPAONEepaLMoOHHOMO  UCMOob-
30BaHUA, AELIEBU3HOW MeEToAa, OTCYTCTBUEM Jly4EBOM Harpysku,
a TaK¥Ke MOBUIbHOCTBIO, YTO HEMA/IOBAXKHO NPU HEOOXOAMMOCTH
MUCMONb30BaHMA «y noctenn 6onbHoro». Y3UM  nossonser
obecneunsaTb AnddepeHLMPOBaHHBIN NoaXoa Npy obHapyKeHUn
ovarosblx 06pa3oBaHuil U B Ciy4ae HeOBXOAMMOCTM CONPOBOAUTD
Y/IbTPa3BYKOBOM HaBWraupei BbINOAHEHME npoueaypbl NyHK-
UMOHHOW 6uoncumn [37]. HemanosaskHoe 3HauyeHne metoga Y3U
MMeeT UCNOo/b30BaHWe ero B NocaeonepauvoHHOM nepuoae npu
OLleHKe Pa3MepoB OCTAaTOYHOM MONOCTM U MPU AMHAMUYECKOM
KOHTpO/IEe Hag, eé obanTepaLme.

3K obnafaer pAAOM  OTIMYMTENbHBIX  Y/IbTPA3BYKOBbIX
npusHakoB. OAHOW M3 TakMx O0cobeHHOCTe ABAAETCA Hanuuue
rmnepaxoreHHoro obofKa, Yem ABASETCA XWTMHOBAA 06O/OuKa.
Ha BHyTpeHHel MOBEPXHOCTU YKa3aHHOM CTPYKTYpbl MOMKHO
BM3yasM3MPOBaTb MMNEeP3XoreHHble BKAOYEHUA, TaK Ha3blBaeMblii
— ™MAaTmaHbli  necok. B npocsete 3K 3avactyto  MOXKHO
06HaAPYXKNUTb floYEepHUE KUCTbI, NPOABAAIOLNXCA B BUAE OKPYIIIbIX
06pa3oBaHUii.

Tak, 82003 r. BO3 npeaiokeHa KnaccuduKaLma IXMHOKOKKO3a
No COOTBETCTBYIOWMM YNbTPA3BYKOBbIM Mpu3Hakam. B ocHoBy
[OAHHOTO pasgeneHns nonoxeHa knaccuoukaumsa H. Gharbi [36,
38-40]. B cBoto ouepeap, NpU UCCAEA0BaHNM MOXKHO 0BHaPYKUTb
COMIMTApHYID KWUCTY, C YETKO BU3Ya/NU3UPYIOLLENCA CTEHKOW,
NPOCBET KOTOPOW BbINOJHEH OAHOPOAHOW KUAKOCTbIO He3 KaKux-
60 AONONHUTENBHBIX BKAtOUEHNN — CE1 — ogHOKamepHas Kncta ¢
XapaKTepHbIMWU NPU3HAKaMKN 3XMHOKOKKOBOM. Ha ¢poHe oTuétmeo
ONpeaenstoWenca CTEHKM KUCTbl BO3MOMKHA BM3yanusaumsa Tak
Ha3blBAEMOIO  «3XMHOKOKKOBOFO  MecKa», MpeacTaBieHHOro
9XOr€HHbIMW OKPYIbIMW  BK/OYEHUAMM PA3NINYHOMO pasmepa,
M3MEHAIOWMMM CBOE pacno/ioKeHne B MpOCBETE KUCTbl B
33aBMCUMMOCTN OT nepemelleHua Tena nauyueHta — CE2 — 3K ¢
Ha/MuMem JOYEepHUX KUCT B e€ npocseTe. Hasnmume ynomaHyTbIX
Y/IbTPa3BYKOBbIX MPU3HAKOB MOMET CBUAETeNbCTBOBATL 06
aKTMBHOM CTaAuMM 3XMHOKOKKO3a. Bo Bpems obcnesosaHus
TaKME MNPOABNEHUA, KaK «CUMNTOM JWAUMY» WUAN  KCUMITOM
KYBLUMHKMY», YKa3blBAlOT Ha OTZAE/IEHUE XUTUHOBOW 0BONOYKM OT
$OUOPO3HOIM Kancynbl, YTO MOMKET SABAATbCA MPU3HAKOM rmbenu
napasuta — CE3a — 3K ¢ npuaHakamm xapakTepHbIMM HayaBLleroca
HeKkpo3a napasuta. Ha ¢oHe Hanuuma yKasaHHbIX MNPU3HAKOB
rMbenn MaTepuHCKOM KUCTbl MOFYT MPUCYTCTBOBaTb MpPU3HaKW
YKM3HECNOCOOHbIX aKTUBHbIX JOYEPHUX KUCT, YTO CBUAETENbCTBYET
0 nepexogHow ctagmm Kuctbel — CE3b — 3K ¢ npusHakamu
rTmMbenn MaTepMHCKOM KUCTbl WM Ha/MYMEM KMU3HECMOCODOHbIX

elements (cysts). Difficulties can also arise when interpreting
ultrasound data in cases where both cancer and ECs are present,
e.g., lung cancer invading the liver and liver EC in the same patient,
which can pose significant diagnostic difficulties [42].

MSCT offers high diagnostic resolution, which is essential for
detecting even small cysts and accurately determining their size and
location within organs. The method allows for precise identification
of the relationship between the cyst and surrounding vital structures
[43]. However, MSCT cannot differentiate cystic tumors, non-
parasitic cysts, and CE 1 cysts because of their similar radiographic
features [44].

The addition of an intravenous bolus of contrast material
significantly improves MSCT scans' ability to differentiate EC from
tumors. According to the literature, the diagnostic accuracy exceeds
95% [45]. Nonetheless, MSCT has limitations, including high cost,
contraindications during early pregnancy and in patients with chronic
renal failure, radiation exposure, and potential allergic reactions to
contrast agents [46].

MRI is a highly effective diagnostic tool for detecting small
cysts. It allows for multiple slices and direct multiplanar imaging,
providing a detailed, 3D view of the lesion's exact size, shape, internal
structure, and its relationship to surrounding anatomical structures.
Limitations include motion artifacts and the need for prolonged
breath-holding to eliminate them [47]. Contraindications include
implanted MRI-incompatible devices or structures, claustrophobia,
and pregnancy during the first trimester [48].

A comprehensive analysis of the diagnosis and treatment of
echinococcosis reveals several key issues that require attention.
One primary goal is to develop laboratory methods for assessing
echinococcal cyst viability, followed by a review of the indications for
chemotherapy. This task underscores the importance of thoroughly
reviewing unresolved questions in the diagnosis and management of
echinococcosis to reduce the risk of recurrence.

CONCLUSION

The incidence of echinococcosis remains consistently high,
even outside endemic regions. Therefore, developing new diagnostic
methods and improving existing ones for this disease is a priority.
Research into laboratory and imaging studies to identify both active
and inactive echinococcal cysts in humans is essential for informing
treatment strategies for patients.
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CKO/IeKCOoB. BbinBneHMe BO BpeMA MCCAea0BaHUA HEOAHOPOAHOM
CTPYKTYPbl COAEPXKMMOTO B MPOCBETE KUCTbl B BUAE «KybKa
LWEepPCTU», a TaKkKe OTCYTCTBME KM3HECNOCOOHbIX [0YEepPHUX
BK/IIOYEHUI MOMKET COOTBETCTBOBaTb CTagmuu — CE4 — normbwas
K. YactmyHasa wau nonHas KanbUMdUKaAUMA Kamcynbl KUCTbI
B dopme apku, 06pasyloWan KOHMYECKYID 3XO-TeHb, a TaKkKe
OTCYTCTBME YKM3HECMOCOOHbIX MPOTOCKONEKCOB COOTBETCTBYET
ctagum CES5 — normbwas 3K ¢ KanbLMHMPOBAHHOM Kancynoi. Y3
061afaeT JOCTAaTOYHO BbICOKOM YYBCTBUTE/NIbHOCTBbIO — 97%, HO
crneundUUHOCTb B paje CNydaeB MOXKeT cocTasnaTb 90% [36, 41].

HecomMHeHHO, 4YTO MpPU  MNONOMMUTENbHbIX  KayecTBax
Y3M cywectBylOT M HeAoCTaTKU. Tak, BO3MOXKHA HeBepHas
WHTEpnpeTaumsa [aHHbIX WCCNeLOBAaHMA MNPU HaAMyuuM remop-
parv4yeckmMx CrycTKoB B MpPOCBETE HEMapasuTapHOM  KWUCTbI,
KOTOpble NPV AOMN/JEPOBCKOM KapTMPOBAaHMM He OKpallMBaloTCA
M MOTYT OWNBOYHO BbITb BOCMPUHATHI KaK anemeHTbl 3K [41].
NHanBMAYyanbHble 0COOEHHOCTU OpraHn3Ma, CBA3aHHbIe C runep-
WM aCTEHUYHBIM TENOCNOXKEHNEM MOTYT HEraTMBHO OTPayKaTbCA
Ha pesynbratax Y3WU. CNOXHOCTU NpU WHTEPRpeTauun AaHHbIX
¥Y3W moryT BO3HMKaTb Npu codeTaHMn IK 1 pakoBOro NOpPaKeHUA:
TaK, OnucaH cnyvyal HabntogeHus paka NErkoro ¢ WHBasuen B
anadparmy 1 neyeHb B codeTaHun ¢ IK nevenn [42].

MCKT ob6nafaeT BbICOKON paspeLuatoLen AMarHoCTMYecKom
CMOCOBHOCTbIO:  METOZ, MO3BOMIAET BbLIABAATL  KUCTbl  MasibiX
pPa3sMepoB M ONPeaeNaTb UX TOYHYIO OpPraHHYK NPUHALNENKHOCTb.
MeTos, uccnepoBaHua crnocobeH obHapy:kuBaTb cBAsb IK ¢
JKM3HEHHO BAXXHbIMW CTPYKTYpPamu MopaxKeéHHoro opraHa [43].
B cBoto ouvepeab, MCKT He nos3sonser auvddepeHUmpoBaTb
KMCTO3HbIE OMYXONW, KUCTbl HemapasuTapHoro xapaktepa u 3K |
TUNa, BBUAY CXOXKECTU Nly4eBbIX NpU3HaKos [44].

JononHeHne  MCKT  BO3MOMKHOCTbIO ~ BHYTPUBEHHOIO
6O/OCHOTO  KOHTPACTUPOBAHMA, MO3BO/AET PAaCLUMPUTL  BO3-
MOXXHOCTU MeToga npu avddepeHumanoHon guarHoctnke 3K um
onyxonesblx 0bpa3oBaHui. JuarHoctnyeckas MHGOPMATUBHOCTb
MEeTOZa, N0 AAHHbIM JINTEPATYPHbLIX MCTOYHMKOB, NpeBbiwaeT 95%
[45]. HecmoTps Ha MMeElOLWMECH OYEBUAHbLIE MONOMKUTE/bHbIE
ceonctBa  MCKT, cywecTBylOT W HeAoCTaTKM, TaKkMe  Kak
[0OpOroBM3Ha MeToAa, MPOTUBOMOKA3aHMA K  WUCNOAb30BAHUIO

BO Bpems 6epeMeHHOCTM Ha PaHHWUX CPOKax W y MaLMeHTOB C
XPOHMYECKON MNOYEYHOW HeJOCTaTOYHOCTbIO, Jly4eBas Harpyska,
BEPOATHOCTb PA3BUTUA aNNIEPIrUYECKON PeakLMM Ha KOHTPACTHbIN
npenapar [46].

MPT — meToA AMarHOCTMKM, 06/1a4alounii - BbICOKOM
[AMarHoCTUYECKON BO3MOMHOCTbIO, MO3BONAIOLWMIA  ONpeaenaTb
KUCTbl HebonblUMX pasmepoB. Bo3amoKHOCTb BbIGOpa pas/ivuHbIX
NPOCTPAHCTBEHHbIX ~ CPE30B  MOAy4Yaemoro  u3obpaxkeHus
No3BO/ISET NPOeLMpoBaTb NATONOMMYECKUM OYar OTHOCUTE/IbHO
aHaTOMMYECKUX CTPYKTYp MopaxkéHHoro opraHa. CyuiecTsytoT
W OrpaHu4yeHna B ucnonb3oBaHum MPT, cBA3aHHble, B Mepsyto
oyepefb, C apTedakTamMu [BMKEHMA U HEObBXOAMMOCTbIO
ONUTENbHOTO  334EePXKMBAHUA  AblXaHUA A1 WX UCKIKYEeHUs
[47]. NpotuBonokasaHuem K npoBegeHuto MPT sagnsioTca
MMMIAQHTUPOBAHHbIE B OpraHu3m 4yenoseka MP-HecoBmecTUMble
KOHCTPYKLMM W YCTPOWCTBA, Knayctpodobus, bepemeHHocTb B |
TpumecTpe [48].

Mpwv 6onee NoapobHOM M3y4eHUM NPobaeMbl AUATHOCTUKK U
JIeYEHUA IXMHOKOKKO3a MOXHO OTMETUTb, YUTO B HacTOsLLEe BpeMs
OCTaéTcA pAfd, NPUHLMNMANbHBLIX BOMPOCOB, KOTopble TpebytoT
peweHuns. OAHOM M3 K/OYEBbIX 33fay ABNAeTcA pas3paboTka
MeToA0B  flabopaTopHOi  BepudMKaLMM  KM3HECNOCOBHOCTU
3XMHOKOKKA C Mocieaylowmm nepecmMoTpoM MOKasaHui K
XUMMOTEPaNUM. YKasaHHOE Bblille 06CTOATENbCTBO NOAYEPKMBAET
HeobxoAMMOCTb Yry6NEHHOTO aHasM3a HepelléHHbIX acneKkToB
NEYEHVA U [OMArHOCTMKM 3XMHOKOKKO3a, 4Tobbl B Oyayuiem
MUHVMM3MPOBATb BEPOATHOCTb peLmamnea 3abonesaHus.

3AKNIOYEHUE

B HacToslee Bpems COXPAHAIOTCA CTabUNbHO BbICOKME
nokasatesn 3ab01eBaemMOCTM  3XMHOKOKKO30M  He  TO/IbKO
B 3HAEMMYHbIX pervoHax. PaspaboTka HOBbIX, a TaKke
COBEPLUEHCTBOBAHME  UMEIOLMXCA  METOAOB  AMArHOCTUKM
3aboneBaHMsa ABNAETCA NPUOPUTETHOM 3agadveld. PaboTbl no
U3y4yeHUto  NabopaTopHbIX WM MHCTPYMEHTA/IbHbIX  METOA0B

[AVarHOCTMKM NO ONPeaeNneHuio akTUBHBIX U HeaKTUBHbIX $opm
9XMHOKOKKa B OpraHu3me 4YesioBeKa MOTYT NPeACTaBATb MHTEPEC
npu BbI6Ope TaKTUKKN NeYEHNA BONbHBIX.
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