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IBOJIIOIUSA OBPA30OBATEJBHBIX ITOAXOA0B B IOAT'OTOBKE

PEHTI'EHOJIOI'OB: CUMVYJIATOPBI U BUPTYAJIBHASA PEAJIBHOCTD
AHHOTAIIUA
B cratee paccMoTpeHa Tpanchopmanys 00pa3oBaTeIbHbIX TEXHOJIOTUH B OJATOTOBKE CIIELUAINCTOB
M0 JIy4eBOM IMArHOCTUKE, BBI3BaHHAS BHEAPEHHEM CHUMYJISIIMOHHBIX TPEHAXEPOB WM TEXHOJIOTUH
BuptyansHoi (VR) u gononnenHoi peanbHOocTH (AR). [IpoBenén ananmms 3Qp¢GEeKTHBHOCTH JTaHHBIX
WHCTPYMEHTOB TI0 CPaBHCHHIO C TPAJAWIMOHHBIMA MeTojamMu oOydeHus. [lokazaHo, dYTO
UCIONIb30BaHUE cuMyJsTopoB u VR-mnatdopm crmocoOCTBYeT YCKOpEeHHIO (OpMHUpPOBAHUS
KIIMHUYECKOTO MBIIIJICHHS, YJIYYIICHUI0 KadecTBa WHTEPHIpETali HU300paKeHUI M CHUKEHHIO
KOJMYECTBa OHIMOOK MpH pealbHbIX MaHUMyJusax. Ha ocHoBe 0000IIeHHs OMbITa BEIYIIUX
MEIULHUHCKUX YHUBEPCUTETOB U CHEUUAIM3UPOBAHHBIX LEHTPOB TMPHUBEACHBI PE3YJbTAaThl
CPaBHUTEIBHBIX  MCCIEIOBAaHWUW,  WUTIOCTPUPYIOIIME  POCT  yCIEBA€MOCTH W YPOBHSA
MpoeCCHOHAIIBHOW  TOTOBHOCTH  oOydJaroniuxcs. BHeapeHwe MHTEPaKTHBHBIX TEXHOJOTHUM
paccMaTpuBaeTcsd KaK CTPAaTETHYECKOE HAMpaBIICHUE MOJCPHU3AIMU CHCTEMBl MEIUIIUHCKOTO
o0Opa30oBaHMs B paJHOIOTHH.
KuroueBble cioBa: paguonorus, oOpa3oBaHUE, CUMYJSITOP, BUPTyallbHAs PEallbHOCTh, HU(pOBas
MOATOTOBKA, 0OydeHne BpaueH, KITMHUYECKOE MBIIIIEHUE, MPodeccruOHaIbHBIE HABBIKU.
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RENTGENOLOGLARNI TAYYORLASHDA TA’LIM YONDASHUVLARINING
EVOLYUTSIYASI: SIMULYATORLAR VA VIRTUAL REALLIK

Annotatsiya
Magolada radiologiya yo‘nalishidagi mutaxassislarni tayyorlashda ta’lim texnologiyalarining
o‘zgarishi — xususan, simulyatsion trenajyorlar hamda virtual (VR) va kengaytirilgan (AR) hagigat
texnologiyalarining joriy etilishi natijasida yuz bergan transformatsiya ko‘rib chiqgilgan. Ushbu
vositalarning samaradorligi an’anaviy o‘qitish usullari bilan solishtirilib tahlil gilingan. Tadqiqot
natijalari shuni ko‘rsatadiki, simulyatorlar va VR platformalaridan foydalanish klinik tafakkurni tezroq
shakllantirishga, tasvirlarni talgin gilish sifatini yaxshilashga hamda amaliy manipulyatsiyalar
jarayonida xatolar sonini kamaytirishga xizmat qiladi. Yetakchi tibbiyot universitetlari va
ixtisoslashgan markazlar tajribasi asosida o‘tkazilgan taqqoslama tadqiqotlar natijalari keltirilgan
bo‘lib, ular o‘quvchilarning o‘zlashtirish ko‘rsatkichlari va kasbiy tayyorgarlik darajasi oshganini
ko‘rsatadi. Interfaol texnologiyalarni joriy etish radiologiya sohasidagi tibbiy ta’lim tizimini
modernizatsiya qilishning strategik yo‘nalishi sifatida baholanadi.
Kalit so‘zlar: radiologiya, ta’lim, simulyator, virtual haqiqat, ragamli tayyorgarlik, shifokorlarni
o‘qitish, klinik tafakkur, kasbiy ko‘nikmalar.
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EVOLUTION OF EDUCATIONAL APPROACHES IN RADIOLOGIST TRAINING:
SIMULATORS AND VIRTUAL REALITY

Abstract

The article examines the transformation of educational technologies in the training of specialists in
radiology, driven by the implementation of simulation trainers and virtual (VR) and augmented reality
(AR) technologies. The effectiveness of these tools has been analyzed in comparison with traditional
teaching methods. It has been demonstrated that the use of simulators and VR platforms contributes to
the accelerated development of clinical thinking, improvement in image interpretation quality, and
reduction of errors during real procedures. Based on the summarized experience of leading medical
universities and specialized centers, the results of comparative studies are presented, illustrating an
increase in academic performance and the level of professional readiness among trainees. The
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introduction of interactive technologies is considered a strategic direction for modernizing the medical
education system in radiology.

Keywords: radiology, education, simulator, virtual reality, digital training, medical education, clinical
thinking, professional skills.

BBengenue

CoBpeMeHHAass MEIMIIMHCKAs PaIMOJIOT s TIepEXXUBaAET 3Tan riy0okol nudpposusanun. B nocnennue
rofpl HAOJIIOAAeTCsl YCKOPEHHOE BHEAPEHHE HMHHOBAIIMOHHBIX OO0pa30BaTENbHBIX TEXHOJIOTHH,
OPUEHTHUPOBAHHBIX HAa MOJEIMPOBAHUE KIMHUYECKUX CLEHApUEB U PA3BUTHE IPAKTUYECKUX
komnereHui. Tpaaumonusie GopMbl 00yUeHUST — JEKIMH, IEMOHCTPAIIUH, aCCUCTUPOBAHUE TIPH
00ClIeZIOBaHUSAX — IIOCTEHNEHHO JONOJHSIIOTCA CHUMYJSLUOHHBIMH MOJYJISIMM M CHCTEMaMu
BUpTyanbHOU peanbHOCTH (VR), KOTOpBIE MO3BOJIAIOT CO3/1aBaTh OE30MACHYI0, HHTEPAKTUBHYIO U
MHOTOITPO(UIBHYIO Cpelly Ul TPEHUPOBKU HABBIKOB.

Pazputue VR-rexHonornifi M HMCKYCCTBEHHOTO HHTEIUIEKTa IPEJOCTaBIIET BO3MOXHOCTb
MMUTUPOBATh CJOXHBIE KIMHUYECKHWE cuTyauuu, Bkimtodas wunrepnperanuio KT, MPT u V3-
n300pakeHMi, a TaK)Ke BBHITIOJHEHNE BUPTYaAJBHBIX MpoLeaAyp (MyHKIUH, ONOTICHH, KaTeTepu3aliHii).
Taxkum o0pa3om, oOpa3oBaTesbHAs MapagurMa paJuoJIOTUH CMEIIASTCs OT ACCUBHOTO BOCTIPHUSTHUS
nHpOpMAINY K aKTHBHOMY UHTEPAKTHBHOMY O0YUYCHHIO.

Lestb TaHHOTO UCCIIEAOBAHUS — OLCHHUTH () (HEKTUBHOCTH CUMYJISIIIMOHHBIX H BUPTYaJIbHBIX METOJIOB
o0y4yeHMs NpU IOATOTOBKE Bpaueil-peHTICHOJIOTOB W ONPEIENUTh UX BKJIaX B (POpMUpPOBaHHE
poecCUOHAbHBIX KOMIIETEHIUH.

Pucynok 1. [Ipumenenune VR-cuMynsaTopoB [Uisl CTYA€HTOB-MEAUKOB

MarepuaJjbl 1 METOABI
B uccnenoBanuu npunsuin ydactue 120 oOyuaronmxcst (70 opaunartopoB u 50 MarucTpaHTOB),
pa3aeN€HHBIX HA JIBE IPYIIIBL:

Tabauna 1.
I'pynna Koua-Bo Meton IIpoao/KUTEJIbHOCTH dopmar
Y4aCTHHKOB o0y4eHuUs Kypca OLIeHKH
6
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JUJ1st OLIEHKH pe3yJIbTaTOB MCIIOJIb30BAINCH KPUTEPHUU:

® TOYHOCTb MHTEpIpeTanuu u3o0paxxeHui (%o npaBUIbLHBIX OTBETOB);

e BpeMs NPUHATHUS KIMHUYECKOTO peleHHs (CeK);

e CyOBEKTHBHAs yJIOBJIETBOPEHHOCTh 00yUeHHEM (110 S-0aibHON MIKaje).
I'pagux 1. CpaBHeHHe d3PPEKTHBHOCTH 00pa30BaATENBHBIX MTOAXO0/I0OB
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TpaguuHoHoe CumynaumiHHoe
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Kak BumHO U3 rpaduka, y4acTHHKH, POXOJUBIINE 00yUCHHE ¢ UCIOIb30BaHueM VR-cuMymsTopos,
nokaszanu Ha 18% Oojee BBICOKMI YPOBEHb TOYHOCTHM HMHTEPHIpPETAIUN U300paxeHwid U Ha 25%
MEHbBIIEE BPEMSI aHAJIM3a IO CPABHEHHIO C KOHTPOJIBHOW IPYMIIONM.

Pe3yabTathl

[Io uroram CpaBHUTENBHOIO MCCIENOBAHUS MEXAY TPAJAULMOHHON M CUMYJISIIUOHHO-BUPTYaJIbHOU
cUCTeMON oOyueHusi ObUIM BBISIBJICHBI 3HAYUTENbHBIE pa3iHuds B ypOBHE CPOPMHUPOBAHHOCTU
npodeccnoHaNbHBIX KOMIETEHIIUN y 00yYaromuXcsl.

CpenHuil MHTErpajbHBIA IOKa3aTelb YCHEIIHOCTH OOyueHHus (II0 COBOKYIIHOCTH KpPUTEpUEB —
TOYHOCTb UHTEPIIPETALIH, BPEMS aHATIN3a U KJIMHUYECKOE MBIIJIEHUE) COCTaBUIIL:

Tabauna 2.

Iloka3zareanb TpaguuuoHHoe Cumyasinuonno-VR Pasuuna
o0y4eHue o0y4eHue
TouHOCTE 76,4 +5,2 90,1 £3,8 +13,7
nuarHocTuku (%)
Bpewms ananuza 210+ 25 157+ 18 —53
OJIHOTO cityyas (CeK)
Omnenka 3,9+0,6 48+04 +0,9
KIIMHUYECKOTO
MBIIIeHUs (110 5-
OaJIITLHOM IIKaJIe)
Y 10BIETBOPEHHOCTH 78 94 +16
obyuenueM (%)

AHanmm3 TOTY4YeHHBIX JAHHBIX MOKA3bIBA€T, YTO NMpUMeHeHHe VR-TPEHUHTOB MOBBIIIAET TOYHOCTh
MHTEpIpeTanuu n3oopaxenuit Ha 18%, a CKOPOCTh MPUHATHUS AUATHOCTUYECKOTO PEIIEHUSI — MOUYTH
Ha 25%.
OcobeHHO BbIpaXeHHbIH 3¢ dekT Habmrogancs y CTYAEHTOB € HHU3KUM HCXOJIHBIM YpPOBHEM
noArotoBkn — VR-TpeHakEPl MO3BOJIMIN COKPATUTh Pa3pblB MEXKAY CHIBHBIMH M CIaOBIMH
00y4aroImuMHUCs, CTAaHIAPTU3UPYS MPOLIECC OCBOSHUS HABBIKOB.
Kpome Toro, 87% y4acTHUKOB OCHOBHOH TPYIIIBI OTMETHIIH POCT YBEPEHHOCTH TPU BBITIOJTHEHUH
MPaKTUYECKUX 3aJaHui, a 92% — yiydlieHne MOHUMaHUs aHATOMHUYECKUX CTPYKTYp mpu padoTe ¢
TPEXMEPHBIMU MOJICTISIMH.
Ob6cyxxnenue
CoBpeMeHHbIE TEHJEHIIMM MEIUIIMHCKOro 00pa30BaHUs IOATBEPXkKAAIOT, YTO PaJUOJIOTHS Kak
JIMCIUIUTHHA TPeOyeT aKTHBHOTO BHE/IPSHUS] MHTEPAKTUBHBIX M UMUTAIIHOHHBIX TEXHOJIOTHH.
[TonmyuyeHHbIe pe3yabTaThl COOTBETCTBYIOT MEX/IyHAPOIHBIM JIAaHHBIM, COTJIACHO KOTOPBIM:
® UCMOJb30BAHUE CUMYJISTOPOB B 00yUEHHH BpaueH-pEeHTTEHOIOIOB MOBBIIIAET KIMHUYECKYIO
tounocTh Ha 15-30% (Persson et al., 2020);
e mnpumeHenne VR-mardopm cokpaimaer Bpems ocBoenus npouenyp Ha 20-40% (Halabi et al.,
2023);

e oOonee 80% mpenonaBaTeneil OTMEYAIOT POCT BOBICUEHHOCTH U MOTUBALMU cTyAeHTOB (ESR,
2023).
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Hame uccnepoBanue MOATBEPAMIO, YTO CUMYJISLIMOHHBIE TEXHOJOTHH OOECIIEYMBAIOT HE TOJBKO
yIy4IIeHUE MPAKTHYECKUX HABBIKOB, HO U Pa3BUTHE KIMHUYECKOT'O MBIIIICHUS — YMEHHS OBICTPO
BBIICJIATh  TATOJIOTHUECKUE  NPU3HAKH, HWHTEPHIPETUPOBATh  JaHHBIE  MYJIbTH(QOPMATHBIX
UCCIIEIOBAaHUM U IPUHUMATh B3BELIEHHbIE JUATHOCTUUECKUE PEILICHMSL.

BaxusiM npeumyiiectBoM VR-cpensl sBIseTCS BO3MOKHOCTh O€30I1aCHOTO MOJEIUPOBAHUS PEIKUX
KIMHUYECKUX CIy4aeB — OITyXOJiell OCHOBAaHHUS dYepena, BPOKAEHHBIX COCYIUCTBIX AHOMAJUi,
CJIO’KHBIX TPaBM, YTO HEBO3MOKHO IIPU OOBIYHBIX KIMHUYECKUX 3aHATHSX.

Taxke OTMEYEHO 3HAYUTEIBHOE MOBBIIIEHHE YBEPEHHOCTH OOYYAIOUIMXCS B IPOBEICHHUU
WHTEPBEHIIMOHHBIX MAHUMYJISIMH (ITyHKIMH, Ouorcuu noja koutposieM Y3U/KT), uto moarsepkaaer
s dextuBHOCTh VR Kak MHCTpyMEHTa IICUXOMOTOPHOTO TPEHUHTA.

Tem He MeHee, OCTAIOTCS HEPEIIEHHBIMH BOIPOCHI BHICOKOH CTOMMOCTH 00OpY/IOBAaHUS, HEXBATKU
JIOKAJIM30BAHHBIX CUMYJISITOPOB Ha PYCCKOM M Y30€KCKOM s3bIKaX, a TakXke HEeoO0XOIMMOCTH
METOAMYECKON OJrOTOBKHU IpenojaBaTesiei.

3akiro4eHus

CoBpeMeHHbIE TEHACHLUMHU Ppa3BUTUS MEIUIMHCKOIO 00pa3oBaHMs B O0JIACTH  PaJUOJIOTHH
CBHJIETEJILCTBYIOT O TOM, YTO UCIOJIb30BaHUE CUMYJISTOPOB M TEXHOJIOTUI BUPTYaJIbHOW PeaibHOCTH
CTAaHOBUTCS HE IPOCTO JOMOJIHUTEIbHBIM HHCTPYMEHTOM, a KJIIOYEBBIM AJIEMEHTOM IOATOTOBKU
OyAyIIUX CIIEIUATUCTOB. Pe3ynbTaThl MPOBEAEHHOTO UCCIIEI0OBAHUS TIOKA3aIIH, YTO CUMYJISIIIMOHHBIE
METO/Ibl CYIIECTBEHHO IOBBIIIAIOT YPOBEHb YCBOEHUSI TEOPETUUECKOTO MaTepualia U MPaKTUYECKUX
HaBBIKOB, (POPMUPYS KIMHUYECKOE MBILIUIEHHE, OJIM3K0E K YPOBHIO MOJIO/IBIX MPAKTUKYIOLIUX Bpauei.
OmnbiT npuMeHeHus VR-minaTgopM M MHTEPaKTHUBHBIX TPEHAKEPOB MPOJAEMOHCTPUPOBAII, YTO HX
UCIOJb30BAHUE  CIIOCOOCTBYET  Pa3BUTUIO  AHAJUTUYECKOIO TMOAXOJa K  MHTEpIpeTalu
JMArHOCTHYECKUX H300paKeHUH, YIy4IIEHUIO 3PUTEIbHOW MaMsITH M CIIOCOOHOCTH paclio3HaBaTh
MaJIo3aMeTHBIE MAaTOJIOrMYecKre U3MeHeHus. Kpome Toro, Takue TEXHOJIOIMU MO3BOJISIOT O€30MacHO
MOJIETTUPOBATh PEIKHUE KIIMHUYECKHE CUTYAIH, YTO OCOOCHHO BayKHO MPH OIPaHUYEHHOM JOCTYTIE K
Pa3HOOOPa3HBIM peabHBIM CITydasiM.

BupryanbHbple cUMYJISITOPBI CO3JalOT YCJIOBUS JUIsi MHOTOKPATHOTO MOBTOPEHMSI MaHUIYJISALMN O3
pHUCKa JJis alueHTa, ooecrneynBasi MHANBUAYAIbHYIO CKOPOCTh 00yYEHHUS U IOCTOSTHHYIO O0OpaTHYIO
CBSI3b OT CHCTEMBI. DTO IOBBIIIAET YBEPEHHOCTh OOYYaroIUXcs U CIOCOOCTBYET (OPMHPOBAHUIO
npo¢ecCHOHATLHON OTBETCTBEHHOCTH NMPH MPUHATUH TUArHOCTUYECKUX perieHuil. CUMYIISIIHOHHOE
o0y4yeHHe TaK)Ke IOMOTaeT COKPATUTh Pa3phbIB MEX/1y TEOPUEH U MPAKTUKON, MpeBpallias MacCUBHBIH
o0pa3oBaTeNbHBIN MPOLIECC B AKTUBHOE OCBOEHHE KOMIIETEHIIHH.

Ocoboe 3HaueHHWE TaKhe€ TEXHOJOTMU MPHOOpPETaloT B MOATOTOBKE CHEIHAIUCTOB IO
MHTEPBEHIIMOHHOW PaIn0JIOTHH, T]Ie TpeOyeTcsl BBICOKAsi TOYHOCTb, IPOCTPAHCTBEHHOE MBIIIIEHHUE U
KoopauHanus ABwxkeHuid. Mcnonb3oBanue VR-crieHapueB MO3BOJSET COBEPLICHCTBOBATH HAaBBIKU
BBITIOJTHEHUS] OMOTICUM, IPEHUPOBAHUIN U MYHKIMHA MOl KOHTPOJIEM BU3yallM3alli{, YTO B KOHEUHOM
uTOre BEJET K MOBBIIEHUIO 6€30acHOCTU M 39(h(HEKTUBHOCTH peasIbHBIX MPOLEAYP.

BHenpenue cuMyJISTOPOB M BHUPTY&JIbHBIX OOydYaloOUIMX cpea TpeOyeT CHUCTEeMHOTO I0AX0Ja:
pa3pabOTKU METOJMYECKUX PEKOMEHIAlMH, aJanTaluy MporpamMM Ioj HAalMOHAJIbHbIE CTAHAAPTHI,
MOJITOTOBKH TpernojaBarenell U co3anus nHGpacTpyKTypsl Ha 0a3e kadeap JTyyeBoi TUArHOCTHKH.
Takas uHTErpanyst MO3BOJIUT HE TOJIBKO YJIyUIIUTh KaU€CTBO MTOATOTOBKH Bpauyeli-pEHTIEHOJIOTOB, HO
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U YKPENUTh IO3UIUH MEIUIIMHCKOTO 00pa3oBaHMA Y30€KHCTaHa B MEXKIYHAPOJHOM HAy4YHO-
00pa3oBaTeNTbHOM IPOCTPAHCTBE.
CJIGI[OB&TGJIBHO, CUMYJISIHUOHHO-BUPTYAJIbHLIC TEXHOJIOTUHU MOKHO paccMaTpruBaTh KaK
CTPaTCIru4CCKOC HAIIPaBJICHUC PA3BUTHUA COBpeMeHHOﬁ paﬂHOHOFquCKOﬁ IIKOJIBI, O6CCHC‘H/IBaIOH_[ee
IMPEEMCTBEHHOCTD HOKOHGHHﬁ, 0€e30MacHOCTh O6y‘IeHI/I}I U BBICOKOE Ka4Y€CTBO HpO(i)eCCI/IOHaJIbHOfl
II0ATOTOBKH.
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Hlaeazu Maouna Hypanueena

HOnoaweea @apanzuz Ymxupicon kuzu

1. Accucmenm xagheopol meduyurnckoti paouonocuu IO,
Camapkanockoeo 20cyoapCcmeenHo20 MeEOUYUHCKO20 YHUgepcumema.

2. Knunuueckuii opounamop xagheopwvi meouyurckou paouonoeuu PIIJ]0O,
Camapkanockoeo 20cyoapCcmeenHo20 MEOUYUHCKO20 YHUGepcumema.

2. Camapkano, ¥Y3z6exucman

NPUMEHEHHME TPEXMEPHOMH (3D/4D) DXOT'PA®HU B AKYIIEPCTBE
I'MHEKOJIOT'UU: KIMHUYECKAS HEHHOCTD

AHHOTANUA
B cratpe paccMOTpeHBI COBPEMEHHBIE BO3MOXHOCTM M KJIMHHUYECKOE 3HAUEHUE INPUMEHEHUS
tpéxmepHoii (3D) u yersipéxmepnoii (4D) sxorpaduu B akyiiepcTBe U ruHeKonorud. OTMeueHo, 4To
pa3BUTHE TEXHOJIOIUH 00BEMHON BU3yalu3aliu yiIbTpa3BykoBoro uccienoBanus (Y3M) no3soauiio
3HAYUTENIBHO PACIIMPUTh JUArHOCTUYECKUE BO3ZMOKHOCTH TPAIULIMOHHOMN JIByXMEpHOW coHorpaduu,
o0ecreynB MOJyYeHHE BBICOKOTOYHBIX H300paK€HHM aHATOMMYECKMX CTPYKTYp IUIOJA, MAaTKH,
SIMYHHUKOB U JIPYTMX OPraHOB PENPOAYKTUBHON CUCTEMBI.
3D/4AD »sxorpadusi OTKpHIBACT HOBBIC MEPCIIEKTUBBI B IPEHATAIBHON IMATHOCTUKE BPOXKIEHHBIX
aHOMaJIMIl pa3BUTHA IUIOJA, OLICHKE COCTOSHUA IUIALIEHTHl U IYIIOBUHBI, a TAaKK€ B MOHUTOpPHUHIE
BHYTPUYTPOOHOro pocta M pa3BuTHs. B oriamume ot cranpgaptHoro 2D-pexxuma, TpéxmepHoe
n300pakeHNe O3BOJISIET MOTY4aTh PEKOHCTPYKIIUH OPTaHOB B PA3JIMYHBIX IIIOCKOCTSIX, 0OecreunBas
JYYIIyH0 MPOCTPAHCTBEHHYIO OPUEHTALMI0 U BO3MOXHOCTb KOJMYECTBEHHOI'O aHAIM3a CTPYKTYP.
Texnonorus 4D->xorpaduu, nomonHsAs TpEXMepHOEe H300paKEHUE BPEMEHHBIM H3MEPEHUEM,
MO3BOJISIET B PEXHME pealbHOrO0 BpEMEHM HaOMIoJaTh JIBUWKEHUS IUI0OAA, MUMHKY JMLA U
(YHKIMOHATIBHYIO aKTUBHOCTh, YTO MMEET HE TOJBKO JMArHOCTUYECKOE, HO M ICHXOJOTHYECKOe
3HAYEHUE NIl MaTepH.
B runexonorundeckoi npaktuke 3D-3xorpadus ucnosnb3yercs A8 YTOUHEHUS POPMBI U CTPYKTYPbI
MAaTKH, BBISIBJIIEHUS ITOPOKOB €€ pa3BUTHUS (HaIpUMeEp, CEVIOBUIHON WIIM IBYpPOrOl MaTKH), OLIEHKU
SHOMETPUSI, BU3yaJIM3alluy BHYTPUMATOYHBIX 00pa30BaHUM (ITOJIUIIOB, MUOM, CHHEXUIN), a TAKXKE NI
TUTAHUPOBAHMS M KOHTPOJIS X0J1a OTIEPATUBHBIX BMEIIATENbCTB. BaKHBIM MPEHMYIIECTBOM SBISETCS
BO3MOKHOCTh TPEXMEPHON PEKOHCTPYKLHUHU COCYAUCTON ceTH ¢ mpuMeHeHueM pexuma 3D Power
Doppler, 4to cymiecTBEHHO TMOBBIMIAET HMH(POPMATUBHOCTh HCCICIOBAHUS TPH  OLICHKE
KPOBOCHA0KEHUS OITyX0JIeH, KUCT U 30H UMIUIAHTALIMHU TJIOJTHOTO sHIIa.
Takum o6paszom, 3D/4D »sxorpadus 3aHMMaeT BaKHOE MECTO B COBPEMEHHOW aKyIIepCcKO-
TMHEKOJIOTUYECKOW JMarHOCTUKE, coveTas HEMHBA3UBHOCTb, 0€30MAaCHOCTh M BBICOKYIO TOYHOCTh
Bu3yanu3anuu. EE mnpuMeHeHue cmnocoOCTByeT MOBBILEHUIO 3()(PEKTUBHOCTH JIOPOJOBOTO
Ha0JI0/IeHNUs, pAHHEMY BBISIBIICHUIO ATOJIOTUI U ONITUMU3ALUY JIe4e0HO-THarHOCTUYECKON TaKTHKH.
KiroueBble ciaoBa: TpéxmepHas »sxorpadus, dYeTblpéXMepHas »dxorpadus, YIbTpa3ByKOBOE
UCClieIoBaHNe, IpeHaTalIbHasl TMarHOCTUKA, aHOMAJIUU Pa3BUTHS TI0J1a, aKYIIIEPCTBO, THHEKOJIOTHS,
3D Power Doppler, mnarenra, MaTka.

Shavazi Madina Nuraliyevna!
Yuldasheva Farangiz Utkirjon gizi
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AKUSHERLIK VA GINEKOLOGIYADA UCH O‘LCHOVLI (3D/4D) EXOGRAFIYANI
QO‘LLASH: KLINIK AHAMIYATI

Annotatsiya
Magqolada akusherlik va ginekologiyada uch o‘lchovli (3D) hamda to‘rt o‘lchovli (4D) exografiya
texnologiyalarining zamonaviy imkoniyatlari va ularning klinik ahamiyati ko‘rib chiqilgan.
Ta’kidlanishicha, ultratovush tekshiruvi (UTT)ning hajmli tasvirlash texnologiyalarining rivojlanishi
an’anaviy ikki o‘lchovli sonografiyaning diagnostik imkoniyatlarini sezilarli darajada kengaytirib,
homila, bachadon, tuxumdonlar hamda reproduktiv tizimning boshqa a’zolarining aniq hajmli
tasvirlarini olish imkonini berdi.
3D/4D exografiya tug‘ma rivojlanish nuqgsonlarini prenatal tashxislashda, yo‘ldosh (plasenta) va
kindik ichakchasining holatini baholashda, shuningdek, homilaning bachadon ichidagi o‘sishi va
rivojlanishini kuzatishda yangi istigbollarni ochadi. Standart 2D rejimdan farqli ravishda, uch o‘Ichovli
tasvir organlarni turli tekisliklarda rekonstruksiya qilish, yaxshiroq fazoviy yo‘nalishni aniqlash va
tuzilmalarni miqdoriy tahlil qilish imkonini beradi. 4D exografiya texnologiyasi esa, uch o‘lchovli
tasvirga vaqt o‘lchovini qo‘shgan holda, real vaqt rejimida homilaning harakatlari, yuz mimikasi va
funksional faolligini kuzatish imkonini yaratadi. Bu esa nafagat diagnostik, balki onalar uchun
psixologik ahamiyatga ham ega.
Ginekologik amaliyotda 3D exografiya bachadon shakli va tuzilishini aniglash, uning rivojlanish
nugsonlarini (masalan, egar shaklli yoki ikki shoxli bachadon) aniglash, endometriyni baholash,
bachadon ichi hosilalarini (poliplar, miomalar, sinexiyalar) vizuallashtirish, shuningdek, jarrohlik
aralashuvlarini rejalashtirish va ularning borishini nazorat qilishda qo‘llaniladi. Muhim afzalliklaridan
biri — 3D Power Doppler rejimidan foydalanib, tomir tarmoqlarining uch o‘lchovli rekonstruksiyasini
olish imkoniyati bo‘lib, bu 0‘sma, kista va homila joylashgan hududlarning qon ta’minotini baholashda
tadgigotning informativligini sezilarli darajada oshiradi.
Shunday qilib, 3D/4D exografiya zamonaviy akusherlik va ginekologik diagnostikada muhim o‘rin
egallaydi. U invaziv bo‘lmagan, xavfsiz va yuqori aniqlikdagi vizualizatsiyani ta’'minlaydi. Uning
qo‘llanilishi homiladorlik davrida kuzatuv samaradorligini oshirish, patologiyalarni erta aniqlash
hamda davolash-diagnostik taktikasini optimallashtirishga yordam beradi.
Kalit so‘zlar: uch o‘lchovli exografiya, to‘rt o‘Ichovli exografiya, ultratovush tekshiruvi, prenatal
diagnostika, homilaning rivojlanish nugsonlari, akusherlik, ginekologiya, 3D Power Doppler,
yo‘ldosh, bachadon.
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APPLICATION OF THREE-DIMENSIONAL (3D/4D) ECHOGRAPHY IN OBSTETRICS
AND GYNECOLOGY: CLINICAL VALUE

Abstract
The article discusses the modern capabilities and clinical significance of using three-dimensional
(3D) and four-dimensional (4D) echography in obstetrics and gynecology. It is noted that the
development of volumetric imaging technologies in ultrasound examination (US) has significantly
expanded the diagnostic potential of traditional two-dimensional sonography, enabling the
acquisition of highly accurate images of the anatomical structures of the fetus, uterus, ovaries, and
other organs of the reproductive system.
3D/4D echography opens new perspectives in the prenatal diagnosis of congenital fetal anomalies,
assessment of the placenta and umbilical cord, as well as in monitoring intrauterine growth and
development. Unlike the standard 2D mode, three-dimensional imaging allows for the reconstruction
of organs in different planes, providing better spatial orientation and the possibility of quantitative
structural analysis. The 4D echography technology, by adding a temporal dimension to three-
dimensional imaging, enables real-time observation of fetal movements, facial expressions, and
functional activity, which has not only diagnostic but also psychological significance for the mother.
In gynecological practice, 3D echography is used to clarify the shape and structure of the uterus,
identify developmental anomalies (such as a septate or bicornuate uterus), evaluate the endometrium,
visualize intrauterine formations (polyps, myomas, synechiae), and plan or monitor surgical
interventions. An important advantage is the ability to perform three-dimensional reconstruction of
the vascular network using the 3D Power Doppler mode, which significantly increases the
informativeness of the study in assessing the blood supply of tumors, cysts, and implantation zones
of the gestational sac.
Thus, 3D/4D echography occupies an important place in modern obstetric and gynecological
diagnostics, combining non-invasiveness, safety, and high imaging accuracy. Its application
contributes to improving the effectiveness of prenatal monitoring, early detection of pathologies, and
optimization of diagnostic and therapeutic strategies.
Keywords: three-dimensional echography, four-dimensional echography, ultrasound examination,
prenatal diagnosis, fetal developmental anomalies, obstetrics, gynecology, 3D Power Doppler,
placenta, uterus.

BBeaenue

CoBpeMeHHOE pa3BUTHE YIbTPA3BYKOBBIX TEXHOJOTUM OTKPHLJIO HOBBIE TOPU3OHTHI B JIMATHOCTHKE
3a00/IeBaHUN M TIATOJIOTHMYECKUX COCTOSHUH B aKylmIepcTBE W THHEKOJIOTHUHU. YIbTPa3BYKOBOE
uccnenoBanue (Y3U) TpaaulMOHHO 3aHMMAaeT BEAyIIEe MECTO Cpeld HEWHBAa3MBHBIX METOJIOB
BHU3YaJM3aluu Oyiarogaps cBoei 6€30macHOCTH, TOCTYITHOCTH M BRICOKOM HHpopMaTUBHOCTU. OTHAKO
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nosiBrieHue TpéxmepHoit (3D) u uersipéxmepnoii (4D) sxorpaduu crano kauecTBEHHBIM POPHIBOM B
00JIaCTH MPEeHaTAIbHONW BU3YATM3aIlMH U OLIEHKU OPTraHOB PEIPOAYKTUBHOMN CUCTEMBI.
3D->xorpadusi mMO3BONAET MONydyaTh OOBEMHBIE H300paKEHHsI AHATOMHYECKHX CTPYKTYp, YTO
obecrieunBaer Oojiee TOYHOE MpeAcTaBiIeHHEe O (opMe, pa3Mepax M MPOCTPAHCTBEHHBIX
B3aUMOOTHOUICHHUAX UCCIENYyEeMbIX 00bEKTOB. B oTiiMune OT TpaAuIMOHHOTO JBYXMEPHOIO PEKUMA,
00bEeMHasi PEKOHCTPYKLUS NAaET BO3MOXKHOCTh OLIEHUBATh MaTOJOTMUECKUE MPOLECCHl B PA3JIMYHBIX
IUIOCKOCTSIX W BBIIOJHATH BUPTYaJbHBIE CPE3bl, YTO 3HAUUTEJHHO IOBBIIIAECT JAWArHOCTUYECKYIO
TOYHOCTb.

4D-»xorpadus, SBIAACH  YCOBEPIICHCTBOBAHHBIM ~ BAapUaHTOM  TPEXMEPHOH  TEXHOJIOTHH,
o0ecrieynBaeT AMHAMUYECKOE OTOOpaXeHHWE H300paKEHH B PEXHUME PEATbHOTO BPEMEHH. IJTO
MO3BOJISICT MCCIIEAOBATENI0 HAOIIOAATh JABIKEHHS IUIOAA, BBIPAXKEHUE €TI0 JIMLA, JbIXaTeJbHbIC H
cocaTesbHbIe JABM)KEHHS, YTO UMEET HE TOJIbKO KIMHUYECKOE, HO U IICUXO03MOIMOHAIBHOE 3HAYCHHE
s ponutened. Kpome Toro, naHHas TEXHOJNOTHs CHOCOOCTByeT 0ojee paHHEMY BBISBICHMIO
(YHKIMOHAJIBHBIX HApyIIEHUH, OIIEHKE JBUIaTebHOW AKTUBHOCTH M COCTOSIHUS LEHTPaJIbHOU
HEpPBHOI CUCTEMBI IJI0/A.

B runekonorun 3D/4D sxorpadus ucmonb3dyercs Ui Ooyiee IETaTbHOrO HCCICAOBAHUS MATKH,
MPUJATKOB W DHJIOMETPHUS, YTO OCOOCHHO Ba)KHO IMPH OECILIONUH, HAPYIICHUSIX MEHCTPYAIbHOTO
IMKJIA, & TaKKe B JTUATHOCTHKE JOOPOKAYECTBEHHBIX M 3JI0KAUYECTBEHHBIX oOpaszoBaHuii. C e
IIOMOUIBI0 BO3MOXKHO 00Ji€€ TOYHOE OIpe/ieieHHe JIOKAIU3alM BHYTPUMATOYHBIX IaTOJIOTHH,
TUTAHUPOBAHHUE XUPYPrUIECKUX BMEIIATENIBCTB M OI[EHKA MX Y(PPEKTUBHOCTH B MOCICONEPATTOHHOM
nepuoe.

Taxkum o0pa3oM, BHeZpeHUE TPEXMEPHON M YETHIPEXMEPHOM 3X0orpaduu B KIMHUYECKYIO MPAKTHKY
MO3BOJIMJIO 3HAYUTENBHO IMOBBICUTh TOYHOCTb, MHPOPMATUBHOCTh M IPOTHOCTUYECKYIO LIEHHOCTh
YJIBTPa3ByKOBBIX  HCCIEJOBAHMM. AKTyaJlbHOCTb M3YyY€HUS JAHHOM TEMBI  OIpPEAEIAETCS
HEOOXOJMMOCTBIO CHCTEMHOTO aHaJM3a JUArHOCTHYECKUX Bo3MokHoctei 3D/4D-sxorpaduu u
OLIEHKH €€ POJIH B MOBBIIIEHNN Ka4eCTBa aKylIepCKO-TMHEKOJIOTHYECKONW MTOMOIIIH.

Martepuajbl M MeTObI

HccnenoBanne mpoBeneHO Ha 0Oaze PecnyOnMKaHCKOro — CHeLMalIM3MpPOBAHHOIO — HAy4HO-
IIPaKTUYECKOI0 IIEHTPa aKylepcTBa U TMHEKoIoruu B nepuof ¢ 2022 no 2025 roasl. B nuccnenosanue
BKJIFOYeHbl 180 KeHIMH, U3 KOTOpbIX 120 OepeMeHHBIX Ha Pa3IUYHBIX CpPOKax recranuu u 60
NaIMEeHTOK THHEeKoJIornueckoro npoduis. CpenHuii Bo3pact oOciae10BaHHbIX cocTaBui 29,4 + 4,8 et
(mmanazon — 1942 rona). Bce yuyacTHuIBI ObUIM paclpesieleHbl Ha JIB€ OCHOBHBIE TI'PYMIBI B
3aBUCHUMOCTH OT KJIMHUYECKON HalpaBICHHOCTH HCCIIEA0BaHNUS.

| rpymma (akymepckas) — 120 OepeMeHHBIX JKEHIIUH, KOTOphIM mpoBoamwiock 3D/4D
yJIbTPa3BYKOBOE HCCIIEIOBAaHHE C LIEIbI0 OLIEHKH aHATOMUU U (QYHKIIMOHAIBHOTO COCTOSIHUS IJI0/a,
IJTAlleHTHI ¥ TyTOBUHBI.

Il rpynnma (ruHekonoruueckas) — 60 >KEHIIUH PENpOJYKTHBHOIO BO3pacTa C pPa3IUUYHBIMU
3a00JeBaHUAMU OpPraHOB MaJoro Ta3za (MHOMa MAaTKH, SHAOMETPHO3, IOJUIBI SHIOMETPHS,
BPO’KJCHHBIE aHOMAJIMM MaTKH).
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HccnenoBanue BBIMONHSIIOCH Ha yIBTPa3BYKOBBIX CHCTeMax skcnepTHoro kiacca Voluson E10 (GE
Healthcare) u Samsung WS80A, ocHaméHHbIX qaT4uKaMu ¢ 4acToToit 3,5—7,5 MI'11 1 BO3MOXKHOCTBIO
TPEXMEPHOM U YETBIPEXMEPHON PEKOHCTPYKLIUH.

Ilepen wuccienoBaHueM MPOBOAMICA CTAHIAPTHBIA JIBYXMEpPHBIH OCMOTP B CEpPOILKAJIBHOM MU
JONIUIEPOBCKOM PEXKUMaX, MOcie 4ero BhloaHsuIack 3D-3xorpadus ¢ 00beMHON PEKOHCTPYKLIMEH.
JIisi BU3yanu3aluMu COCYIUCTON ceTH ucroib3oBajics pexum 3D Power Doppler, mo3sosstonuii
KOJINYECTBEHHO OLIEHUTh [TapaMeTpbl KPOBOTOKA.

Kpumepuu oyenxu éxnouanu:

B akymepckoll rpynme: BU3yalIM3alMIO CTPYKTYp IUIOJA, ONPEIEICHHWE 4YacTOThl BbISBICHUS
aHOMaJMil pa3BUTHS, OLEHKY IUIAllEHTapHOIO MPUKPEIUIEHUS, aMHUOTUYECKOM JKUIKOCTH M
AKTUBHOCTH IJIOJ1A.

B ruHekonornyeckoi rpymnme: KayecTBO BHU3YaJIM3allMM SHIOMETPHs, MAaTOYHBIX aHOMaJui,
BHYTPUMATOUYHBIX 00pa30BaHUI M BACKYJIAPU3ALMU NATOJIOTNYECKUX OYaroB.

Tabauna 1. O06mas xapakTepucTiKa 00caeI0BaHHbIX JKEHIIUH

IMoka3aTennb I rpynna Il rpynna Bcero (n=180)
(6epeMeHHBIE, (TMHEKO0JIOTHYEeCKHUE
n=120) nanueHTbl, N=60)
Cpennuii Bo3pact 28,7+4,2 31,1 £5,1 294 +48
(yter)
MuHHUMaITbHBIHN / 19-39 22 —42 19 -42
MaKCUMAJIbHBIA
BO3PacT
Cpennuit uHACKC 23,4+2.38 24,1 +£3.2 23,7+3,0
Macchl Tena (Kr/m?)
KomuuectBo 46 (38,3 %) — 46 (25,5 %)
nepeopoaauux (%)
YacrtoTa 18,3 % 41,6 % 26,1 %
MATOJOTUYECKUX
HaxoJ10K npu 2D
Y3U (%)
YacroTra yTOUHEHHBIX 31,6 % 68,4 % 438 %
JTUArHO30B TIPU
3D/4D »xorpadun
(%)

Pucynok 1. Yactora yrounéHHbIX quarno3oB mpu 3D/4D sxorpaduu (%) (Beero (n=180)).
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Auarxo3sbl "
6e3 yTouHeHumn \ YTOYHEHHbIE
(56,2%) ANAa3HO3bl

(43,8%)

Jlist craticTdeckoid 00pabOTKM MaHHBIX HCIOJNb30BaIHMCh mporpammbel SPSS Statistics 26.0 u
Microsoft Excel 2021. Pa3iauuus CYUTAINCh CTATUCTHYSCKU 3HaunMbIMU 1ipH P <0,05.

OTHdecKkoe 0J00peHHe HCCIeNOBaHUA ObLIO TOIXYYEHO OT JIOKAJTBbHOTO STHYECKOTO KOMHUTETA
yupexaeHus. Bee manueHTky noanucai HHOOPMUPOBAHHOE COTJIaCHE HA yYacTHE B UCCIICIOBAHUHT
Y MCTIOJIb30BAaHHUE KIMHUYECKHUX JTAaHHBIX B HAYYHBIX HEJISX.

PesyabTaTsl

[TonmyuyeHHble pe3yibTaThl MPOAEMOHCTPUPOBAIM BBICOKYIO TUArHOCTHYECKYH0 HH()OPMATHBHOCTD
TpéxmepHoit (3D) u uerbipéxmepHoit (4D) sxorpadguu B cpaBHEHHUU C TPaJUIIMOHHON ABYXMEPHOM
coHorpadueit. Mcnonp3zoBaHne 00beMHON PEKOHCTPYKIMK MO3BOJIMIIO YTOUHUTH auarHo3 y 43,8 %
MAIMEeHTOK, BKIFOYEHHBIX B MCCIEOBAHUE, YTO COIJIACYeTCs C JIaHHBIMH, MOJIyY€HHBIMH B pasjese
«Marepuanbl 1 METOABD.

Axywepckas epynna (1 epynna, n=120)

B 3D/AD pexume Bu3yanau3anusi aHATOMHYECKUX CTPYKTYp IUIoAa (deper, JIMIO, MO3BOHOYHHK,
KOHEUYHOCTH) ObL1a OoJiee eTaan3upoBanHo 1o cpaBHeHuo ¢ 2D Y3U. OcobenHo 1ieHHoi okaszaiach
00bEeMHasi PEeKOHCTPYKLIMS P OLIEHKE JIUIEBBIX aHOMAIMH (3as14bs I'y0a, BOJIUbS ACTh) U JePEKTOB
HEPBHOM TPyOKH.

e B 28 cmyuasx (23,3%) TpéxmepHoe UCCIEOBaHHE MO3BOJMIO YTOUHUTH WU BIIEPBBIC
BBISIBUTH ITOPOKH Pa3BUTHSA, HE JMArHOCTUPOBAHHBIE IPU cTaHAapTHOM 2D ocmoTtpe.

e B 19 cinyyasx (15,8%) nomydyeHno Oosiee TOUHOE PEACTABICHNE O IPUKPETICHUN TUTal€HThI
1 e€ BacKyJisipu3anuu ¢ ucrnoiab3oBarrem 3D Power Doppler.

e VYV 84,1% OepemeHHbIX BU3yanu3anus mwioga B 3D/4D pexxume 3HaUUTENbHO obsierdana
OLIEHKY MOTOPHOM aKTUBHOCTH, MUMHKH U JBIXAaTEJIbHBIX IBHKEHHUH, UTO TaKXKe
HCIIOJIB30BAJIOCH U1 KOCBEHHOM orleHKn coctostaus [IHC.

T'unexonoeuueckas epynna (11 epynna, n=60)
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3D »axorpadusi MO3BONWIA CYIIECTBEHHO TIOBBICHTH TOYHOCTh JUArHOCTUKH BHYTPUMATOUYHBIX
natojoruii. B wacTHOCTH, BBISBIICHO:
e [lopoku pa3zButus MmaTku — y 8 nmauueHTok (13,3%), Bkirouas ceJIOBUAHYIO U ABYPOTYIO
dbopmy.
e Muomaro3Hsie y3ibl — y 22 nauueHTok (36,6%), npu 3roM 3D peKOHCTPYKLIHUS TO3BOJIAIIA
TOYHO OIPEAETUTh UX TOMOTrpauIo U pa3Mephl.
e [lomunsl 3u10MeTpus — y 11 xenuuH (18,3%), BU3yanu3upoBaHHbIE KaK H30IMPOBaHHbIE
TUIEPIXOreHHbIE 00pa30BaHus B MOJIOCTH MATKHU.
e Cunexun — Yy 6 nauuentok (10,0%), koTopble He ObUTH OTUYETINBO OMPEACIICHBI IPU
cranaptaom 2D Y3U.
Hcnonp3oBanue peskuma 3D Power Doppler o6ecrieunio KOJIHIeCTBEHHYIO OLICHKY KPOBOCHA0KEHHSI
MATOJIOTUYECKUX OYaroB, YTO MO3BOJWIO U depeHpoBaTh 100pOKaueCTBEHHBIE MPOIECCHl OT
MOI03PUTENILHBIX Ha 37I0KaYeCTBEHHbIE 00pa30BaHUsI.
Tadauua 2. CpaBHenue nuarHoctudeckoit apdexrusHoctu 2D u 3D/4D sxorpadun

Iloka3zarean 2D sxorpadpus 3D/4D >xorpa¢us IloBbIICHHE
AHATHOCTHYECKOI
TOYHOCTH
BrriBisgeMocTs 76,7 % 95,0 % +18,3 %
AHOMAJIMH pa3BUTHUSA
mIoaa
Jluarnoctuka 66,6 % 96,6 % +30,0 %
MTOPOKOB MaTK!
Onpenenenue 81,6 % 98,3 % +16,7 %
JIOKaJTU3aIUH
MHOMATO3HBIX y3JI0B
Orenka 69,1 % 94,9 % +25,8 %
TJIAIICHTAPHOTO
KPOBOTOKA
Onpenenenue 70,8 % 100 % +29,2 %
BHYTPHYTPOOHOI

AKTHUBHOCTH IIJI0Ja

HMuarpamma 1. TToBbIlIeHHE AMArHOCTHYECKON HH(GOPMATHBHOCTH 1pu ipumenennu 3D/4D
axorpadpun (%)
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MNopokwu nnoga  MWoMbl MaTka MnaueHTa AKTUBHOCTb

Takum 00pazom, pe3ysbTaTbl HCCIEIOBaHUS IMOATBEPKAAIOT, YTO TPEXMEpHAs U YEThIpEXMEpHas
sXxorpadus 3HaAYUTEIHHO MOBBIAIOT AUArHOCTUUYECKYIO TOUHOCTh YJIbTPa3BYKOBOI'O HCCIIEI0BaHUS
KaK B aKyIllIEpCTBE, TaK U B THHEKOJIOTHH.

Metoabl 00beMHON PEKOHCTPYKIIMU M TOTITUIEPOBCKOM BH3yaIH3aIK COCYIOB 00ecneunBaioT Ooee
TOYHOE MOHMMaHue Mopdonornn W (YHKIMOHATBHOTO COCTOSIHHSI OPraHOB, CIIOCOOCTBYS
CBOEBPEMEHHOW KOPPEKINH JIe4eOHO-TUAarHOCTUIECKON TaKTHUKH.

Oobcyxnenne

PesynbpTatel NpOBEAEHHOIO UCCIENOBAHMUS IOATBEPXKAAIOT, 4YTO BHEIAPEHUE TPEXMEPHOH U
ueTbipéxmepHoil sxorpaduu (3D/4D Y3U) B KIMHHYECKYIO MPAKTHKY CYIIECTBEHHO PACIIUPSET
JUarHOCTHYECKHE BO3MOXKHOCTHU TPAJULIMOHHOTO YJIBTPa3ByKOBOT'O UCCIIEJOBAHMSI KaK B aKyIIEPCTBE,
TaK U B ruHeKosnoruu. IlomyuyeHHble HaMU JTaHHBIE COTJIACYIOTCS C Pe3yJibTaTaMU MHOTOYHMCIIEHHBIX
WCCIIC/IOBAaHMH, OITyOJMKOBAHHBIX B TIOCIEAHHE TOJABI, B KOTOPBIX IOMYEPKUBACTCS BBICOKAS
MH(POPMATUBHOCTH 00bEMHON BU3YaIM3alINH ISl OIICHKH aHATOMHYECKUX CTPYKTYP IJIOAa M OPTaHOB
PENpPOAYKTUBHOM CUCTEMBI JKeHITUHBI [1,2,3].

[To maHHBIM JHTeparypbl, ucrnonb3oBanue 3D/AD sxorpaduu MOBBIIIAET TOYHOCTh JUATHOCTHKH
BPOXIEHHBIX aHOMANUHU mofa 10 95-97%, ocoGeHHO NpH BhISBIEHUH Je(EKTOB HEPBHOM TPYyOKH,
JIMIIEBBIX CTPYKTYp U KoHeuHocTel [4,5]. Hamm pesynbratsl (95,0%) NOTHOCTBIO HOATBEPKIAIOT 3TH
nokasarenu. Kpome Toro, BO3MOXHOCTh HHTEPAKTUBHON PEKOHCTPYKIIUHN N300payKeHHsI B Pa3IMUHBIX
IUTOCKOCTSIX T103BOJIIET NMPOBOAMTH BUPTYalbHYIO (DETOCKONMIO, oOecreunBasi JAETAIbHYIO OLEHKY
CIIOKHBIX CTPYKTYp 0€3 HHBa3MBHOI'O BMEUIATEIbCTBA.

B akymepckoii mpaktuke ocoboe 3HadeHne umeer npumerenne 3D Power Doppler, koTopsiit gaér
BO3MOKHOCTb OLICHUBaTh OCOOEHHOCTH KPOBOTOKA B IUIALIEHTE M IYMOBHHE. DTO UTPAET KIIIOUEBYIO
pOJIb B PAaHHEM BBISBICHUU NPU3HAKOB IIALIEHTAPHONW HEJOCTATOYHOCTH, 33J€P>KKH POCTA IUIOAA U
yrpo3pl runokcuu [6]. B Hamem wuccieqoBaHMM JAQHHBIA PEXKHUM IO3BOJIMI  IOBBICUTH
JMAarHOCTHYECKYI0 TOYHOCTh OLIEHKH IIJIalleHTapHOI0 KpoBOcHaOkeHus Ha 25,8% 10 CpaBHEHHIO CO
crangapTHbM 2D Y3U.

B runekonorun 3D sxorpadus craza He3aMEHUMBIM WHCTPYMEHTOM JUIS JIUArHOCTUKU TOPOKOB
pa3sBUTHs MAaTKH, BHYTPUMATOYHBIX ITOJIMIIOB, MUOMATO3HBIX y3JI0B U cuHexuil. Hamm pe3ynbraTs
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(TIOBBILIIEHHE TOYHOCTH JUATHOCTHKHU MOPOKOB MaTKu Ha 30%) coraacyroTcst ¢ JaHHBIMU 3apyOexKHbBIX
uccnenosanuii (Salim et al., 2003; Bermejo et al., 2014), rae ObLIO MOKa3aHO, YTO TPEXMEpHAas
PEKOHCTPYKIMST MaTKd To3BoisieT auddepeHuupoBatb (GopMbl JBYpOrOH, MEperopoadyaTro u
CEJUIOBUAHOIN MaTKHU C BBICOKOM JOCTOBEPHOCTBIO.

Kpowme toro, 4D sxorpadus obecneunBaeT BU3yaJIM3alUIO ABMKEHUH IUI0JIa B pEalbHOM BPEMEHH,
YTO OTKPBIBAET HOBBIE BO3MOKHOCTHU HE TOJIBKO JUIsl PYHKLIMOHAIBHOM IMarHOCTUKHU, HO U JUIsl OLICHKH
HeiponoBeienyeckoro passutus moga. Psa asropos (Kurjak et al., 2010; Pooh et al., 2018)
MOTYEPKUBAIOT, YTO HAOIIOJEHUE 33 MHUMHUKOH, JBHUTaTeIbHBIMH DPEAKLUUSAMHU U JIBIXaTEIbHBIMH
JBUKEHUSIMU I1J10]1a MOYKET CITY’KUTh MapKEPOM COCTOSIHUSL €T0 LIEHTPAJIbHOM HEPBHOM CUCTEMBI.

C nmpakTH4eCKOW TOYKM 3pEHUs, pe3ylbTaTbl HAIIET0 MCCIEAOBAHUSA CBUJETEIBCTBYIOT O
HE0O0X0oMMOCTH 0oJiee LIMPOKOTO BHEAPEHUs OOBEMHBIX YJIBTPA3BYKOBBIX TEXHOJOTUH B
KJIIMHUYECKYIO IIPAKTUKY, OCOOCHHO B YUPEXKICHUAX, 3aHUMAIOIIUXCS IPEHATAIbHON TUarHOCTUKON 1
PEeNpOayKTUBHBIM 370pOBbeM. IloBbIIEHME TOYHOCTH JHMArHOCTUKU CIIOCOOCTBYET paHHEMY
BBISIBJICHUIO MTATOJIOTUYECKUX COCTOSIHMM, CHUKEHHMIO YMClla MHBA3UBHBIX NPOLELYp U YJIyULICHUIO
UCX0/10B O€PEMEHHOCTH.

Takum o6pazom, 3D/4D sxorpadus sBISETCS HE IPOCTO TEXHOJIOTHYECKUM YCOBEPIICHCTBOBAHUEM,
a HOBBIM JTaIllOM Pa3BUTHS YJIBTPA3BYKOBOW BHU3YyalIM3allMH, OOBEAWHSIONIMM MOP(OIOTHUECKYIO,
(YHKIMOHATBHYIO M TEMOAMHAMUYECKYIO OLIEHKY B €IMHOM HCCIICIOBAaHHH.

3ak/ro4yeHue

[IpoBenénHoe nccne0BaHUE MOATBEPIUIO BBICOKYIO KIMHUYECKYIO 3(PPEKTUBHOCTh NMPUMEHEHUS
tpéxmepHoit (3D) u ugerbipéxmepHoii (4D) sxorpadum B akymepctBe u ruHekogoruu. OObeMHbBIE
yJIBTPa3BYKOBbIE TEXHOJIOTUM O00ECHEUMBAIOT IMPUHLUINAIBLHO HOBBIH YPOBEHb BH3yaJIM3allUH,
M103BOJISIS OTYYaTh TOUHBIE IPOCTPAHCTBEHHBIE H300pa)KEHUSI OPIaHOB U CTPYKTYP, YTO 3HAUUTEIBHO
MOBBIIIAET JOCTOBEPHOCTh IMArHOCTUKHU MO CPAaBHEHHIO ¢ TpaauLUOoHHbIM 2D Y31.

B axymepckoit npaktuke 3D/4D sxorpadus mokasana CBOIO IIEHHOCTh B PAaHHEM BBISBICHUH
BPOKIEHHBIX aHOMAJIMH pa3BUTHS TUI0/1A, OLIEHKE COCTOSTHUS IIJIalleHThI, ITyITOBUHBI 1 aMHUOTHYECKOMN
xuakoctu. brnaronmaps ucnonb3oBaHuio 4D pexnma mosiBUIack BO3MOXKHOCTH HaOMIOJEHHS 3a
JIBUKEHUSIMM TUJIOJIa, €ro JAbIXaTeIbHbIMU aKTaMM M MHUMHKOH, YTO CHOCOOCTBYET HE TOJIBKO
KIIMHUYECKOH, HO U (YHKLMOHAIBbHOH OlleHKe BHYTpUyTpoOHOro cocTosinus. [Ipumenenne 3D Power
Doppler pacumpuiio BO3MOKHOCTH aHaTK3a [UIAIIEHTAPHOTO KPOBOTOKA U MO3BOJIUIIO CBOSBPEMEHHO
BBISIBJISATh MPU3HAKU (PETOIIALICHTAPHON HEAOCTATOUHOCTH.

B runekonorun TpéxmepHas sxorpadus 3apekoMeHJoBajia ceOs KaK BBICOKOTOYHBIH METOJ JUIs
OLIEHKH MOP(OJIOTUN MaTKH, SHAOMETPHS U NPUIATKOB. BO3MOXHOCTh 0OBEMHON PEKOHCTPYKLIMU U
BUPTYaJIbHOTO Cpe3a 00eCHeurBaeT NeTAIbHYIO BU3yaIN3allMi0 BHYTPUMATOYHBIX MaTOJIOTUN, TAKUX
KaK MHOMBI, TTOJIMIBI, CHHEXUU U BPOXKIEHHBIE aHOMAJIMU. JTO 0COOEHHO BaXKHO MPHU IJIaHUPOBAHUH
XUPYPrUYECKUX BMEUIATEIbCTB U KOHTPOJIE 32 MX 3P (HEKTUBHOCTBIO.

Takum oOpazom, 3D/4D sxorpadus siBisieTcss yHHBEPCATbHBIM THArHOCTUYECKUM WHCTPYMEHTOM,
COYETAIoNMM MOp(OIOTHYECKUH, (YHKIMOHANBHBIM W COCyIUCThI aHanu3. EE mnpumenenue
CMOCOOCTBYET MOBBIINIEHUIO TOYHOCTH JMAarHOCTUKH, CHM)KEHHUIO YHCIa WHBA3UBHBIX MPOLEYD,
ONTUMU3AIINH JIe4eOHO-AMArHOCTHUECKONW TAKTHKH U YITYUIIEHUIO IEPHHATAIBHBIX HCXOJIOB.
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[lepcneKTUBHBIM ~ HamNpaBI€HUEM  JAJbHEUIIMX  HCCIEAOBaHMH  sBIseTcs  pa3paboTka
CTaHJAPTHU3UPOBAHHBIX MPOTOKOJOB mpuMeHeHus 3D/4AD texHonoruii, a TaKKe HHTErpaIys
HCKYCCTBCHHOI'O MHTCIIJICKTA IJIA aBTOMAaTHYECKOU PCKOHCTPYKIIMU U aHaAJIn3a OGLCMHLIX JaHHBIX.
PacmeeHHe JOCTYIIHOCTU COBPEMCHHBIX YJIBTPA3BYKOBBIX CHCTEM II03BOJIUT BHCAPHUTH IOAHHBIC
MCTOIBI B ITPAKTUKY IIEPpHUHATAIBHBIX HEHTPOB U TMHCKOJOI'MYCCKHUX KIIMHHUK, YTO IIOBBICUT KAa4C€CTBO
MEIMUIIMHCKON TOMOIIIM KEHIIIMHAM U HOBOPOKJIEHHBIM.
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COVID BILAN BOG*‘LIQ O‘PKA O‘ZGARISHLARINI ANIQLASH VA MONITORING
QILISHDA RENTGENOLOGIK USULLARNING ROLI

Annotatsiya
Tadgigot COVID-19 bilan bog‘liq o‘pka shikastlanishlarini aniqlashda rentgenografiya, kompyuter
tomografiyasi (KT) va magnit-rezonans tomografiya (MRT) kabi rentgenologik usullarning diagnostik
va prognostik ahamiyatini baholash magsadida o’tkazildi. Tadgiqot davomida koronavirus infeksiyasi
tasdiglangan bemorlarning klinik va radiologik ma’lumotlari tahlil qilindi. Aniqglanishicha, ko‘krak
gafasi KT tekshiruvi virusli pnevmoniyaning erta belgilarini, infiltrativ o‘zgarishlarning tarqalish
darajasini hamda ularning regressiya dinamikasini aniqlashda “oltin standart” hisoblanadi.
Rentgenografiya esa resurslar cheklangan sharoitlarda dastlabki baholash va keyingi monitoring uchun
muhimdir. MRT esa asosan qon tomir komponentlari va asoratlarni baholash zarur bo‘lgan hollarda
qo‘llaniladi. Tadqiqot natijalari rentgenologik usullarning kompleks qo‘llanilishi COVID-19 bilan
bog‘liq o‘pka o‘zgarishlarini farqlash, og‘irlik darajasini baholash va dinamik kuzatuvda yuqori
axborotga ega ekanini ko ‘rsatdi.
Kalit so‘zlar: COVID-19, o‘pka, rentgenografiya, kompyuter tomografiya, magnit-rezonans
tomografiya, pnevmoniya, monitoring, vizualizatsiya.
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POJIb PEHTTEHOJIOI'MYECKHUX METOJ10OB B ITUATHOCTHUKE U MOHUTOPUHTI'E
COVID-ACCOIIMMPOBAHHBIX JIETOUHBIX N3MEHEHUN

AHHOTALUA

Lenp uccnenoBaHus — OLEHUTH JUATHOCTHUECKOE M MPOTHOCTHYECKOE 3HAUEHHE peHTreHorpadu,
komnbioTepHoit Tomorpaduu (KT) u MarautHo-pezoHaHcHoil Tomorpaduu (MPT) B BbIsBIeHUU
nopaxkeHuil n€rkux, ces3aHHbx ¢ COVID-19. B xone uccnenoBanusi ObUIM HpPOaHAIM3HPOBAHBI
KIIMHUYECKUE U PAJUOJIOTHYECKUE JaHHBIE IAlUEHTOB C IOATBEPKACHHOM KOPOHABUPYCHOM
uHpekuei. YcranonneHo, yto KT opraHoB rpyHON KJIETKH SIBISETCS «30JI0THIM CTAaHAAPTOM» B
PaHHEM BBISIBJICHUH ITPU3HAKOB BUPYCHOW THEBMOHUU, ONPEIEIECHNUN CTEIIEHH PACIPOCTPAHEHHOCTH
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WH(UIBTPATUBHBIX U3MEHEHUH, a TAKXKE B OLIEHKEe TUHAMHUKHU UX perpeccur. Pentrenorpadus BaxxHa
JUISE TIEPBUYHOM OIICHKHM M TOCIEAYIOMET0 MOHUTOPUHTA, OCOOCHHO B YCIOBHSX OTPAHHMYCHHBIX
pecypcoB. MPT npumensiercss mnpeuMyIIeCTBEHHO B CiIyyasX, KOIJa HEOOXOIMMO OILICHHUTH
COCYAMCTBIM KOMIIOHEHT W BO3MOJKHBIE OCIIO)KHEHHUA. Pe3ynbTaThl MCClIeoBaHMS IOKa3alld, YTO
KOMIUIEKCHOE UCIIOJIb30BaHUE PEHTTEHOJIIOTUYECKUX METO/IOB oOnanaer BBICOKOM
nHpOpMaTUBHOCTBIO Wi auddepeHnranuy JIETOYHBIX HM3MEHEeHHH, cBs3aHHbIXx ¢ COVID-19,
OTpe/IeNICHUs CTETICHU TSHKECTU U TMHAMUYECKOTO HAOIIOICHHUS.

KuroueBbie ciioBa: COVID-19, nérkue, pentrenorpadusi, KOMIbIOTepHas TOMOrpadusi, MarHUTHO-
pe3oHaHCHast ToMorpadusi, MTHEBMOHUS, MOHUTOPUHT, BU3YaTH3AIHS.
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THE ROLE OF RADIOLOGICAL METHODS IN THE DIAGNOSIS AND MONITORING
OF COVID-ASSOCIATED LUNG CHANGES

Abstract
The aim of the study was to assess the diagnostic and prognostic value of radiological methods such
as radiography, computed tomography (CT), and magnetic resonance imaging (MRI) in identifying
lung damage associated with COVID-19. Clinical and radiological data of patients with confirmed
coronavirus infection were analyzed. It was found that chest CT examination is considered the “gold
standard” for early detection of viral pneumonia signs, determining the extent of infiltrative changes,
and assessing the dynamics of their regression. Radiography is important for initial evaluation and
subseguent monitoring, especially in resource-limited settings. MRI is mainly used when it is necessary
to assess vascular components and potential complications. The results of the study showed that the
comprehensive use of radiological methods is highly informative for differentiating COVID-19-
related pulmonary changes, assessing disease severity, and conducting dynamic follow-up.
Keywords: COVID-19, lungs, radiography, computed tomography, magnetic resonance imaging,
pneumonia, monitoring, visualization.

Kirish

So‘nggi yillarda butun dunyo bo‘ylab tarqalgan COVID-19 pandemiyasi sog‘ligni saqlash tizimiga
jiddiy ta’sir ko‘rsatdi hamda tibbiyot fanining barcha yo‘nalishlarida, xususan, tibbiy vizualizatsiya
sohasida ham yangi yondashuvlarni talab qildi. Koronavirus infeksiyasi asosan nafas yo‘llarini
zararlab, o‘pkada turli darajadagi yallig‘lanish, infiltrativ va fibrotik o‘zgarishlarni keltirib chigaradi.
Ushbu o‘zgarishlarni erta aniqlash, ularning og‘irlik darajasini baholash hamda davolash
samaradorligini kuzatishda rentgenologik tekshiruv usullari muhim ahamiyat kasb etadi.
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Rentgenografiya, kompyuter tomografiyasi (KT) va magnit-rezonans tomografiya (MRT) COVID-19
pnevmoniyasini tashxislashda eng ko‘p qo‘llaniladigan vizualizatsiya usullaridir. Xususan, ko‘krak
qafasining KT tekshiruvi o‘pkadagi “xira shisha” sindromi, konsolidatsiya o‘choqlari va interstisial
o‘zgarishlarni erta aniglash imkonini beradi. Shu sababli KT COVID-19 bilan bog‘liq o‘pka
o‘zgarishlarini baholashda “oltin standart™ hisoblanadi.

Rentgenografiya esa oson, tezkor va arzon usul sifatida, aynigsa tibbiy resurslar cheklangan
sharoitlarda, dastlabki skrining va monitoringda keng qo‘llaniladi. MRT esa o‘pka tomirlarining
patologik jarayonlarini, embolik asoratlarni hamda yurak-o‘pka tizimidagi kechikkan o‘zgarishlarni
chuqur baholash imkonini beradi.

Shunday qilib, COVID-19 bilan bog‘liq o‘pka o‘zgarishlarini aniqlash va kuzatishda rentgenologik
usullarning o‘ziga xos diagnostik imkoniyatlarini aniqlash hozirgi kunda tibbiyot amaliyoti va ilmiy
tadgiqgotlar uchun dolzarb masalalardan biridir..

Materiallar va metodlar

Tadgigot 2021-2023-yillar davomida koronavirus infeksiyasi (COVID-19) tashxisi qo‘yilgan
bemorlar misolida o‘tkazildi. Klinik ma’lumotlar Respublika ixtisoslashtirilgan terapiya va
diagnostika markazi hamda tuman shoshilinch tibbiy yordam bo‘limlarida kuzatilgan 120 nafar
bemordan olindi. Radiologik tekshiruvlar o‘tkazishdan oldin barcha bemorlardan yozma rozilik
olingan, tadqiqot tibbiy axloqiy me’yorlarga muvofiq amalga oshirilgan.

1-jadval. Tadgigotga jalb etilgan bemorlar tarkibi

Ko‘rsatkichlar Qiymat
Bemorlar soni 120 nafar
Erkaklar / Ayollar nisbati 68 /52
O‘rtacha yosh (yil) 47,6 £11,3
Eng yosh bemor 21 yosh
Eng katta yosh 78 yosh
2-jadval. Qo‘llanilgan vizualizatsiya usullari
Tekshiruv turi Qurilma / Parametrlar Qo‘llanish maqsadi
Rentgenografiya Digital DR tizimi, AP/PA Dastlabki baholash, monitoring
proyeksiya
Kompyuter tomografiya (KT) 128-detektrli Siemens O‘pka parenximasi
Somatom go.Top o‘zgarishlarini aniqlash
MRT (tanlab bemorlarda) 1.5T GE Signa Explorer Qon tomir komponentlari va
fibroz o‘zgarishlarni aniqlash
Laborator ma’lumotlar bilan CRP, D-dimer, O2 saturatsiya Radiologik natijalarni klinik
solishtirish ko‘rsatkichlar bilan solishtirish

Tadgigot metodologiyasi

1. Radiologik baholash:

Har bir bemorga dastlabki bosqgichda ko‘krak qafasi rentgenografiyasi, o‘rta va og‘ir kechuvchi
holatlarda esa KT tekshiruvi o‘tkazildi. Ayrim hollarda MRT ham qo‘llanildi.

2. KT shkalasi bo‘yicha baholash:

O‘pka shikastlanish darajasi 5 ballik tizimda baholandi:
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o (0-25% — yengil,

e 26-50% — o‘rta,

o 51-75% — og‘ir,

e 75% —juda og‘ir.
3. Monitoring:
Kasallikning erta bosgichida (1-7 kun), o‘rta bosqichda (814 kun) va kech bosgichda (15 kundan
keyin) KT qayta o‘tkazilib, o‘zgarishlar dinamikasi baholandi.
4. Statistik tahlil:
Olingan ma’lumotlar SPSS 26.0 dasturida tahlil qilindi. O‘rtacha giymatlar + standart og‘ish bilan
ifodalandi, p < 0,05 statistik ahamiyatli deb hisoblandi.
Natijalar
Tadgiqot doirasida 120 nafar COVID-19 bilan kasallangan bemorlarning klinik va radiologik
ko‘rsatkichlari tahlil qilindi. Ularning 28 nafari yengil, 64 nafari o‘rta og‘irlikda, 28 nafari esa og‘ir
kechuvchi pnevmoniya bilan kuzatildi. Tadqiqot natijalari shuni ko‘rsatdiki, kompyuter tomografiya
(KT) bemorlarning o‘pkasida kechayotgan patologik jarayonlarni eng erta bosgichda aniglash
imkonini beruvchi eng sezgir usul bo‘lib chiqdi.
3-jadval. Bemorlarning KT natijalari bo‘yicha o‘pka zararlanish darajasi

Zararlanish darajasi Bemorlar soni (n=120) KT belgilarining asosiy
Foizda (%0) xususiyatlari

0-25% (yengil) 26 21,7% “Xira shisha” sindromi, subplevral
infiltratlar

26-50% (o‘rta) 58 48,3% Konsolidatsiya o‘choqlari, interstisial
zichlashish

51-75% (og‘ir) 28 23,3% Diffuz infiltratsiya, bronxovaskulyar

soyalar kengayishi
>75% (juda og‘ir) 86,7% To‘liq o‘pka parenximasida zich
infiltratsiya, fibroz belgilar

KT tasvirlarida o‘pkalarning eng ko‘p zararlangan qismlari pastki bo‘laklar bo‘lib, u yerda subplevral
joylashgan “xira shisha” sindromi (84,1% bemorlarda) va konsolidatsiya o‘choqlari (59,5%)
aniqlangan. Ayrim hollarda o‘pka to‘qimalarida “crazy paving” (mozaik plastinkasimon) ko‘rinish
(23,8%) kuzatilgan.
Tadqiqot davomida KT natijalari bilan klinik belgilar o°rtasida to‘g‘ridan-to‘g‘ri bog‘liglik qayd etildi:
e tana harorati >38,5°C bo‘lgan bemorlarda o‘pka zararlanish darajasi o‘rtacha 58% ni tashkil
etdi;
e Oq saturatsiyasi <92% bo‘lganlarda esa bu ko‘rsatkich 70% gacha yetgan.
4-jadval. Rentgenografiya va KT tekshiruvi natijalarining diagnostik giymati

Tekshiruv turi Aniqglik darajasi (%0) Afzalliklari Kanchiliklari
Rentgenografiya 65,4% Tezkor, arzon, mobil | Past sezuvchanlik, erta
apparatlar yordamida bosgichdagi
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yotgan bemorlarni
tekshirish imkoniyati

o‘zgarishlarni aniqlay
olmaslik

tomografiya (MRT)

Kompyuter 94,7% Erta va kichik o‘choqgli | Radiatsion yuklama,
tomografiya (KT) infiltratlarni aniglash, yugori xarajat
zararlanish hajmini
baholash imkoniyati
Magnit-rezonans 78,3% Qon tomir Uzoq davom etuvchi

komponentlari,
emboliya va fibrozni
baholash imkoniyati

protsedura, har doim
amaliy emas

KT orgali pnevmoniyaning dinamik bosgichlari ham aniglandi:
1. Boshlang‘ich bosqich (1-7 kun): “mat shishasi” sindromi, ayrim subplevral infiltratlar.
2. Progressiv bosgich (8—14 kun): konsolidatsiya o‘choqlari, infiltratlar birikishi, bronxovaskulyar

o‘zgarishlar.

3. Rezolutsiya bosqichi (15 kundan so‘ng): infiltratlar so‘rilishi, fibrotik izlar, interstisial
zichlashishning saglanib qolishi.
5-jadval. Dinamik kuzatuv natijalari (KT bo‘yicha 30 nafar bemorda)

Kuzatuv davri Zararlanish darajasi | Fibroz o‘zgarishlar Klinik yaxshilanish
(o‘rtacha %) (%) (%)
1-hafta 543+7.8 8,2 12,0
2-hafta 46,5 + 6,1 18,3 35,6
4-hafta 28,7+49 29,4 68,5
8-hafta 15,2+3,1 33,7 83,0

Ko‘rinib turibdiki, 8-haftaga kelib bemorlarning 83 foizida klinik holat yaxshilangan, ammo o‘pka
parenximasida fibroz o‘zgarishlar 33,7% bemorlarda saglanib qolgan. Bu MRT orqali ham tasdiglandi
— ayrim hollarda o‘pka tomirlarida mikrotromboz va parietal fibroz belgilari aniglangan.

Tahlil natijalariga ko‘ra, radiologik usullarni kombinatsiyalangan holda qo‘llash (ya’ni, KT asosida
monitoring, rentgenografiya orqali dinamik baholash, MRT orqali kechikkan o‘zgarishlarni aniqlash)
COVID bilan bog‘liq o‘pka shikastlanishlarini to‘liq baholashda eng samarali yondashuv ekanligi
aniglandi.

Rasm 1. COVID-19 bilan kasallangan bemorlarda o’pka o’zgarishlari dinamikasi
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Muhokama

Tadgiqgot natijalari COVID-19 infeksiyasi bilan og‘rigan bemorlarda o‘pka parenximasida
kuzatiladigan o‘zgarishlar turli bosqichlarda o°ziga xos radiologik belgilar bilan kechishini ko‘rsatdi.
Olingan ma’lumotlarga ko‘ra, kompyuter tomografiya (KT) virusli pnevmoniyaning erta bosgichida
ham sezgirlik darajasi yuqori bo‘lgan asosiy diagnostik vosita sifatida namoyon bo‘ldi. Bu holat jahon
adabiyotlarida keltirilgan ma’lumotlarga mos keladi. Masalan, Li va hammualliflari (2021) tomonidan
olib borilgan tadgiqotda KT tekshiruvi COVID-19 pnevmoniyasining erta bosgichida aniqlik darajasi
95% dan yuqori ekani ta’kidlangan.

Ushbu tadqiqotda ham KT orqali “Xira shisha” sindromi, konsolidatsiya o‘choqlari va interstisial
zichlashishlar eng ko‘p qayd etilgan belgilar bo‘lib, ayniqsa pastki bo‘laklarda subplevral joylashgan
infiltratlar ustunlik gilgan. Bular virusli pnevmoniyaning tipik morfologik belgilari sifatida xalgaro
tasnifda (CO-RADS, RSNA COVID Classification) ko‘rsatilgan mezonlarga to‘liq mos keladi.
Rentgenografiya natijalari esa KT bilan taqqoslaganda aniqlik darajasi past bo‘lsa-da (65,4%),
bemorlarni dastlabki saralash va davolanish jarayonini kuzatishda muhim ahamiyat kasb etadi.
Aynigsa, reanimatsiya sharoitida yotgan bemorlarni mobil rentgen apparatlari yordamida tekshirish,
infiltratlar regressiyasini kuzatish va asoratlarni aniqlashda bu usul samarali bo‘ldi. Bu natijalar Patel
va hammualliflari (2022) tomonidan bildirilgan xulosalar bilan hamohang bo‘lib, ular COVID-19
pnevmoniyasining monitoring bosgichida oddiy rentgenografiyaning amaliy ahamiyatini alohida
ta’kidlagan.

MRTning o‘pka diagnostikasidagi roli nisbatan cheklangan bo‘lsa-da, tadgiqotda u kechikkan
bosgichda, aynigsa, fibroz o‘zgarishlar va qon tomir asoratlari (mikrotromboz, emboliya)ni baholashda
foydali bo‘ldi. Bu jihat xalqaro tajribada ham tasdiqlangan: Hansell va boshqalar (2021) ta’kidlashicha,
MRT o‘pka interstisiumi va tomir devorlarining strukturaviy qayta qurilishini baholashda radiatsiyasiz
mugobil usul sifatida e’tirof etilgan.

Dinamik kuzatuv natijalari (1-8 haftalarda) shuni ko‘rsatdiki, o‘pka zararlanishi asta-sekin kamayib
boradi, ammo fibroz o‘zgarishlar soni ortib boradi. Bu jarayon virusli yallig‘lanishning kechikkan
davrida parenxima regeneratsiyasi o‘rniga fibroz to‘qimalar shakllanishi bilan izohlanadi. Olingan
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natijalar Gao va boshgalar (2022) tadgiqgoti bilan mos keladi, ular ham COVID-19 pnevmoniyasidan
so‘ng 30-40% bemorlarda 2 oydan so‘ng fibroz o‘zgarishlar saqlanib qolishini qayd etgan.
Umuman olganda, ushbu tahlil rentgenologik usullarning kombinatsiyalangan qo‘llanilishi — KT
orgali zararlanish hajmini baholash, rentgenografiya orgali davolanish dinamikasini kuzatish va MRT
orqali kechikkan fibroz o‘zgarishlarni aniglash — COVID-19 pnevmoniyasining to‘liq diagnostik
bahosini ta’minlashini ko‘rsatdi. Shu sababli, kompleks radiologik yondashuv COVID bilan bog‘liq
o‘pka shikastlanishlarini erta aniglash, og‘irlik darajasini belgilash hamda davolash samaradorligini
baholashda eng muhim klinik vositalardan biri hisoblanadi.
Xulosa
O‘tkazilgan tadqiqot natijalariga ko‘ra, COVID-19 bilan bog‘liq o‘pka o‘zgarishlarini aniqlash va
ularning kechishini kuzatishda rentgenologik usullar hal giluvchi ahamiyatga ega.
Kompyuter tomografiya (KT) virusli pnevmoniyaning erta bosqichida eng sezgir usul bo‘lib, o‘pka
parenximasidagi “Xira shisha” sindromi, konsolidatsiya va interstisial o‘zgarishlarni yuqori aniqlikda
baholash imkonini beradi. KT orqgali zararlanish darajasini 5 ballik tizimda baholash kasallik og‘irligini
aniglashda muhim diagnostik mezon hisoblanadi.
Rentgenografiya esa pandemiya sharoitida tezkor va iqtisodiy jihatdan qulay bo‘lgan usul sifatida,
aynigsa tibbiy resurslar cheklangan joylarda dastlabki diagnostika hamda monitoringda qo‘llanilishi
magsadga muvofigdir. Mobil rentgen apparatlar yordamida yotgan bemorlarni tekshirish imkoniyati
ushbu usulning amaliy ahamiyatini oshiradi.
Magnit-rezonans tomografiya (MRT) esa COVID-19 pnevmoniyasining kechikkan davrida, aynigsa
fibroz o‘zgarishlar, tomir tizimidagi mikrotromboz va boshqa asoratlarni baholashda foydali vosita
bo‘lib xizmat qiladi. Radiatsion yuklama mavjud emasligi MRTning afzallik tomonidir.
Tadqiqot shuni ko‘rsatdiki, COVID-19 bilan kasallangan bemorlarning 83 foizida klinik yaxshilanish
kuzatilgan bo‘lsa-da, 33,7 foizida fibroz o‘zgarishlar 2 oydan so‘ng ham saqlanib qolgan. Bu o‘pka
to‘qimasining qayta tiklanish jarayoni sekin kechishini ko‘rsatadi. Shu bois, kechikkan davrda
radiologik monitoringni davom ettirish muhim klinik ahamiyatga ega.
Shunday qilib, COVID-19 bilan bog‘liq o‘pka o‘zgarishlarini baholashda KT — asosiy diagnostik,
rentgenografiya — monitoring vositasi, MRT — kechikkan fibroz va asoratlarni aniglovchi usul
sifatida tavsiya etiladi. Radiologik yondashuvlarning kompleks qo‘llanilishi kasallikning to‘liq
diagnostik manzarasini aniglashga imkon beradi va davolash natijalarini yaxshilashga xizmat giladi.
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KOPPEJUISALIMOHHAS CBSA3b JUHAMUYECKHNX ITOKA3ATEJEN
KAPIUOBACKYJISAAPHOU CUCTEMBI ®YTEOJIUCTOB

AHHOTANUA

[IpucyrcTBHE pHCKa TpaBM pa3iMyHOW TSDKECTH, a TaKKe OTCYTCTBHE BCIOMOTraTelbHO-
JIONIOJTHUTENBHBIX JAHHBIX O CAaMOYYBCTBUM M COCTOSHUSI 37J0POBbS CIOPTCMEHOB, & HMEHHO
(GyTOOIHUCTOB — 3TO U SIBISETCA MPUYMHON, CHUXKaromIel 3pdeKTHBHOCTh 0TOOpa PyTOOTUCTOB HA
MHOT'OYHMCIICHHBIX 3Tanax MOArOoTOBKH. VIMEHHO BBILIENIEPEUUCICHHbBIE 3THOJOTHYECKUE (aKTOPbI
IPUBOAAT K HEpalMOHAJIbHBIM TpaTaM B HCIIOJIb30BaHUM OOJDKETHBIX CPEJICTB B PETrMOHANIbHBIHI
copt [1-4]. IIpoBeneHHOE 3TalIHOE METUIIMHCKOE 00CIEA0BAaHUE, CIIY)KUT BECOMO HH(OPMATUBHBIM
MoKa3aTejieM UMEHHO OI[CHUBAHUS CTEIICHH BIIMSIHUS Ha OPraHu3M (yTOOIMCTOB paHee MOITyIeHHBIX
TPaBM, U B TOXKE BPeMsi KyMYJIITUBHOE BO3/ICHCTBHE TPEHUPOBOYHBIX HArPY30K HA PE3yIbTATUBHOCTh
¢GyTOOIMCTOB B  COPEBHOBAHMSX, MaTdaX U MPOSBISIONIMECS  pa3IMYHOTO  XapakTepa
CTPECCHHIyLIUPOBAHHBIX OTKJIOHEHUH. B CBOE jxe Bpemsl yUUThIBaHHE BBIIICYTIOMSHYTHIX (haKTOPOB
MO3BOJIUT YJIYYIIUTh MPOLECC MOATOTOBKU (PYTOOIHCTOB, TEM CaMbIM MOBBILATH 3(P(PEKTUBHOCTH
OFO/KETHBIX CPEJICTB B Pa3BUTHUHU PerHOHaNBHOTO criopta [2, 10-13].
beuto mpoBeneHo oOcnenoBanue 62 ¢yrdonMcTa, CO CHOPTUBHBIM CTaKE€M TPEHUPOBaK 5-12 mjer.
[IpoananusupoBany pe3yabTaThl MPOBEAEHHBIX OOCIIEIOBaHMUI, OLIEHEHO CIEIYyIoIIee TEeKyIlee
coctosiure PyTOONMHMCTOB: 1) Ha4amo OOIIENOArOTOBUTEIILHOTO MEPUO/IA;
2)KOHEIl BTATUBAIOLIET0 MUKPOLIMKJIA;
3)Hayano MOAroTOBUTEIBHOIO MEPUO/A;
4)cepeAMHHO-TIOATOTOBUTENBHOTO NEPHO/1a TOAUYHOIO IIUKJIA TTOATOTOBKH.
[IpoBenn oneHuBanue: 1) HMHIMBUAYATBHOIO IUKJIA TEPEHOCMMOCTH HArpy3oK BO BpeMs
TPEHUPOBOK;
2)pekuma yriaeBOJHON MOAJIEPIKKHU;
3)perunparaii OpraHu3Ma ClIOPTCMEHOB.
[TpoBenu KOppensIuIo oKa3aTesei MPOBEIEHHBIX aHATM30B KapIHOBACKYIISIPHON CUCTEMBI, KOTOPBII
SIBIISIETCSI OCHOBHBIM TI0Ka3aTeJIeM, BBISIBIISTIONINI alanTalliOHHBIE 0COOEHHOCTH KapIHOBACKYIIPHOH
CUCTEMBI 00CJIeI0BaHHBIX (hyTOOTMCTOB.
KiroueBbie ciioBa: ¢pyT60i1, KapIUOBACKYJIIPHAS CHUCTEMA, MUKPOIIMKII, JJIEKTPOIXOKapauorpadus,
OMOXMMHUYECKUH aHaIU3 KPOBH.
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RESTENOZLARNI RADIKAL DAVOLASHNING O ZIGA XOSLIGI
Annotatsiya
Turli xil og'irlikdagi jarohatlar xavfi mavjudligi, shuningdek, sportchilarning, ya'ni futbolchilarning
sog'lig'i va sog'lig'i to'g'risida gqo'shimcha va go'shimcha ma'lumotlarning yo'qgligi-bu tayyorgarlikning
ko'plab bosgichlarida futbolchilarni tanlash samaradorligini pasaytiradigan sababdir. Aynan
yuqoridagi etiologik omillar mintagaviy sportda byudjet mablag'laridan foydalanishda irratsional
xarajatlarga olib keladi [1-4]. O'tkazilgan bosgichma-bosgich tibbiy ko'rik, futbolchilarning tanasiga
ilgari olingan jarohatlarning ta'sir darajasini aniq baholash uchun muhim ma'lumot beruvchi
ko'rsatkich bo'lib xizmat qiladi, shu bilan birga mashg'ulotlar yuklarining futbolchilarning
musobagalarda, o'yinlarda va turli xil stressli og'ishlarda samaradorligiga kumulyativ ta'siri. Shu bilan
birga, yuqorida aytib o'tilgan omillarni hisobga olish futbolchilarni tayyorlash jarayonini yaxshilaydi
va shu bilan mintagaviy sportni rivojlantirishda byudjet mablag'larining samaradorligini oshiradi [2,
10-13].
62 nafar futbolchi o'rtasida so'rov o'tkazildi, sport tajribasi 5-12 yil. O'tkazilgan tadgigotlar natijalari
tahlil qilindi, futbolchilarning quyidagi hozirgi holati baholandi: 1) umumiy tayyorgarlik davrining
boshlanishi;
2) orgaga tortuvchi mikrosiklning oxiri;
3) tayyorgarlik davrining boshlanishi;
4) yillik tayyorgarlik tsiklining o'rta tayyorgarlik davri.
Baholash o'tkazildi: 1) mashg'ulotlar paytida yuklarning bardoshliligining individual tsikli2 nafar
futbolchi o'rtasida so'rov o'tkazildi sport tajribasi 5-12 yil. O'tkazilgan tadqiqotlar natijalari tahlil
gilindi, futbolchilarning quyidagi hozirgi holati baholandi: 1) umumiy tayyorgarlik davrining
boshlanishi;
2) orgaga tortuvchi mikrosiklning oxiri;
3) tayyorgarlik davrining boshlanishi;
4) yillik tayyorgarlik tsiklining o'rta tayyorgarlik davri.
Baholash o'tkazildi: 1) mashg'ulotlar paytida yuklarning bardoshliligining individual tsikli;
2) uglevodlarni go'llab-quvvatlash rejimi;
3) sportchilar tanasining regidratatsiyasi.
O'tkazilgan kardiovaskulyar tizim tahlillari ko'rsatkichlari o'zaro bog'liq bo'lib, bu tekshirilgan
futbolchilarning kardiovaskulyar tizimining adaptiv xususiyatlarini aniglaydigan asosiy ko'rsatkichdir.
Kalit so‘zlar: futbol, kardiovaskulyar tizim, mikrosikl, elektroekokardiyografiya, biokimyoviy qon
tekshiruvi.
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FEATURES OF ALGORITHMIC RESOLUTION OF RESTENOSES.
Abstract
The presence of the risk of injuries of varying severity, as well asthe lack of additional data on the
well-being andhealth status of athletes, namely footballers, is the reason that reduces the
effectiveness of the selectionof footballers at numerous stages of training. It is precisely the above-
mentioned aetiological factors that lead to irrational spending ofbudget funds in regional sport [1-4].
The phased medicalexamination serves as a significant informative indicator for assessing the degree
ofimpact on the body of footballers of previously sustained injuries, and at the same timethe
cumulative impact of training loads on the performance of footballersin competitions, matches
andmanifesting various types of stress-induceddeviations. In turn, taking the above factors into
account will allowimprove the training process for footballers, thereby increasing the effectivenessof
budget funds in the development of regional sport [2, 10-13].
A survey was conducted of 62 footballers with 5-12 years of training experience. The results of the
surveys were analysed and the following current status of the footballers was assessed: 1) the
beginning of the general training period;
2) end of the intensive microcycle;
3) beginning of the preparatory period,;
4) middle of the preparatory period of the annual training cycle.
The following assessments were carried out: 1) individual cycle of load tolerance during training;
2) carbohydrate support regime;
3) rehydration of athletes' bodies.
We correlated the results of cardiovascular system analyses, which are the main indicator of the
adaptive characteristics of the cardiovascular system of the footballers examined.
Keywords: football, cardiovascular system, microcycle, electrocardiography, biochemical blood
analysis.

Ilesab nccaeqoBaHusi — BBIIBJICHHE CBOEOOpa3HBIX OCOOEHHOCTEN NTMHAMMUYECKHX IOKa3aTelei
KapJIMOBACKYJISIpPHOH cUCTeMBbl (PyTOOJIMCTOB Ha OCHOBE JOCTOBEPHBIX MOKa3zaTesel perysspHbIX
o0crenoBaHui.

Marepunanbl U MeToAbl Mcciel0BaHUsl. B 1aHHOM uccieloBaHUM MPHUHSUIM y4yacThe 62
¢yrOonucra (Myxuunbl 20-27 net). [IpoaHanu3upoBaHbl CIEAYIOLUIUE TOKA3aTEIH, OLICHUBAIOIINE
COCTOSTHUE 37I0POBbS: @) Hayajlo OOIIENOATrOTOBUTENBHOIO Mepuoia; O) KOHeIl BTITHMBAIOIIErO
MUKPOILIMKIIA; B) Ha4aJI0 IOJArOTOBUTEIBHOIO NIEPHUO/Ia FOJAUYHOTO IMKJIA TOATOTOBKH; I') CEpeANHA
MOATOTOBUTENIBHOTO NEPUOAA TOJAUYHOIO LMKIA MOATOTOBKH, MPEUMYIIECTBEHHO pPa3BUBAIOLINE
a’pO0HYI0 BEIHOCJIMBOCTb U TAKTUKO- TEXHUYECKYIO TIOJTOTOBIEHHOCTb.

B o0cnenoBanue BKIIOYAINCH CIEAYIOMINE METOIMYECKIE 3HAUCHHUS:

— OmpefenauTh MakcuMajbHoe moTpebnenue kuciaopoga (MIIK) mnpu  momomwm
byHKIIMOHaIBHOU MPOObI AcTpana (IPOBOANUIIN Bpaul CIIOPTUBHONW MEIULIMHBI: UCTIOIb30BAIN
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Besodpromerp ¢ onpeaenenuem MIIK no Homorpamme) [5-7,9];

— 3XoKapauorpadus momMorajia BeISIBUTh BpeMEHHBIE KOJIeOaHUH Moabe- Ma/craaa cerMeHTa
ST B nuHaMuke uccnenoBa- Hus [8];c momomnipio anmapara Mindray DC-80, mHanpaBieHHyto Ha
BBISIBJICHME [PU3HAKOB  PEMOJCIHUpaHUs MHOKapJa M JAUHAMUYECKUX  H3MEHEHHM
Mop(hodyHKIIMOHATILHBIX ITOKa3aTeNel pe3epBHOM BRIHOCIMBOCTH cep/lia (3HaYeHHE KOHEYHOTO

quactoinnueckoro oobema neBoro xkenyaodka (KJIO), KOHEYHOro cHUCTONMYECKOro 00BEM

cepaua (KCO) u ymapuoro oosema kposu (YO)) [4,8,10-12];

— 3JIGKTPOKapHOTrpaMma,

IIPOBOAMIIACH

IS

BBISABJICHHU A

aneBauuu/nenpeccuu cermerra ST B tuHaMuke uccienoanuii [4,6-9];

BPCMCHHBIX

KoJieOanuit

— KOHTPOJIb OMOXMMHUYECKOTO aHAJIN3a KPOBU U TOPMOHAIBHOTO TIPOQUIISI, TPOBOIMIINCH C

[ENBIO OTpeieieH s He (DYHKIIMOHAILHOTO MePEHANPSHKEHUS B OLICHUBAHUU

kpeatuHochokunaspl (KOK) B mmazme kpoBH (Ha claeayroliee yTpo Mmocie TPEHUPOBOYHOTO
JTHS1), 3HAUEHUE TECTOCTEPOHA, KOpTHU30Ja, remoroouna (Hgb), netikoruros (WBC/L) u ux

COOTHOHICHHUEC OIIPCACILAIMCh KaK B HAYAJIC, TaK U B CCPCANHEC ITIOATOTOBHUTCIIbHOI' AaHAJIUX30

nepuona) [5,10-13];

— U3MEpEeHHUE JUTUHBI Tesia poctomepom [1,7];

— M3mepenune macchl Tella Ipy MOMOIIY MEIULUHCKUX 3JIEKTPUUYECKUX BecoB [4,9];

— PanroBas koppemsiius no Cnupmany , B3gTas 3a HOpMy ypoBeHb p<0.05 (B3aumMOCBS3b

IPU3HAINA CUJIBHON MpU 3HAYeHUHM MoAayJsl koddduurenrta koppenauuu r>0,75, ymMepeHHON —
npu 0,25<r>0,75 u cnaboii — mpu 1<0,25) [4,7-9].
Pe3ynbraThl cpeiHUX BEJIEUUH MOKa3aTeNell KapAMOBaCKYJIIPHOM CUCTEMBbI HATJISAHO
npejcTaBieHbl B Tadauie 1.

Ta6auuna 1. Cpennue 3Ha4eHHs TOKa3aTeNeil cepAeYHO-COCYTUCTON CUCTEMBI 00CIEIOBAaHHBIX

CIIOPTCMEHOB
[Tokazarenu Havano Konen Cepenuna
MIOJITOTOBUTEITLH BTSATUBAIOIIETO [ToxroroBuTeNbH
oro MUKPOITHKIIA oro
nepuoma (HIIIT) (KBM) nepuoxa (CIIIT)
JlnuHHA Tena, M 180.2 (£7.1) 180.5(+ 7.3) 181.5 (£5.3)
Macca Tena, kr 73.4 (£7.2) 73.7 (£5.3) 76.2 (£6.3)
UMT, kr/m? 24.4 (+4.2) 24.5 (+4.3) 25.1 (£6.1)
MIIK, mi/kr/mMuH 57.3 (6.4) 57.7 (£6.9) 59.4 (£7.2)
KO, mn 150.7 (£12.3) 152.3 (£13.5) 153.4 (£15.4)
YO, mn 100.3 (+13.4) 100.4 (£15.4) 102.2 (£16.3)
KCO, mn 49.3 (+7.4) 49.7 (+£10.3) 50.3 (£7.6)
Cerment ST, MM 0.33(+0.31) 0.3 3(=0.32) 0.33(+0.34)
Hgb r/n 147.5 (9.3) 147.7 (£12.1) 145.3 (£9.6)
WBC/L x10%n 5.73 (£1.6) 5.77 (£1.3) 5.83 (£1.4)
MoueBuHA, MMOJIB/JT 6.3 (£2.1) 7.3 (£1.8) 7.1 (£0.9)
K®K, E/n 462(+256.2) 836 (+370.5) 523 (£232.7)
Tectoctepon, 22.9 (£3.7) 22.2 (£3.9) 25.1 (+4.0)
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HMOJIB/JT
Koptuzon, HMoib/n 469.3(+97.2) 469.1 (£93.9) 483.4 (£114.3)
unaexc T/K 5.13(£2.1) 5.14 (£1.9) 5.28 (£1.2)

Pesynabrarel  ucciaenoBaHusi. CTaTUCTHUECKUE JaHHbIE aHTPONOMETPUYECKHX IOKa3aTenei
CBHUJIETEIICTBYIOT O CTAa0MJIBHBIX BeJICYMHAX JUIMHBI, MAacChl M HMHJEKCAa MAacChl Tela, KOTOpPbIE
MPaKTUYECKHM HE MEHSJIUCh U cOocTaBWiuM B cpeaHeM 22.8 — 233 y.e. CpenHee 3HauYeHHE
MOKA3bIBAIOIINI JICATEILHOCTh CEep/Illa HAXOWICS B Ipeleliax HOpPMajbHbIX BeneuuH [7-9,12].
Otmedarncs mokaszarenb CTaOWIBHOW BBICOKOW CKOPOCTH pacciabieHusi MHOKapia cepiana, B
YaCTHOCTH JIEBOT'O eIy I0UKa JIUIIb Y 56 u3 68 CriopTCMEHOB.

I'emognHamuueckue aHHbIe MokazaTenell Bcero 29 (yTOOIMCTOB, yKa3blBalOT Ha BbIPAKEHHYIO
aJIallITUBHYI0 PpEaKlHMI0 MHOKap/a, HMEIolas CIOCOOHOCTh OOECHEUYEeHUs YBETUYHBAIOIIMIA
pe3epBHBINA BBHIOPOC KPOBU, IPU MHTEHCUBHOM (PU3MUECKOW HArpy3kH H3-3a HU3KHX IOKa3aTeien
BennuuH YO (menee 94,5 mn.) u KJ1O (menee 119,5 mi.). [locnennee yka3piBaeT Ha popMUpOBaHUE
y (yTOOTUCTOB «CHOPTUBHOTO CepAma». Y OCTAIbHBIX 39 HCCIENOBAHHBIX MAIMEHTaX YPOBEHBb
TPEHUPOBOYHOM afanTalliy HE CTOJIb BhIcOKA [3, 6-8]. [TokazaTenu MIIK uccienoBaHHbIX MalMeHTax,
B OOJBIIMHCTBE CIIy4aeB Ha BCEX ATalax ObUIM HIKE HOPMAIbHBIX NOKaszarenei. Torma xak mo
JTaHHBIM OOJIBIIIMHCTBA JIOCTOBEPHBIX POCCHUCKUX U 3apyOEKHBIX HCCIEIOBAHUH, 1T 17151 HyTOOTUCTOB
Benymux ¢(yroonpHbIX KiIyO6oB MIIK=60Mmn/Mun/kr. CpenHsis BeIMYMHA KOTOPOTO Y HAIIUX
oOcienoBaHHBIX (PyTOOTUCTOB BappupoBaia oT 57,3 mo 59, 4 m4n/mun/kr. Tem cambIM oTpakas
CTaOWJIBbHYIO aJalTUBHYIO PEAKIMIO-Ha TPEHUPOBAUHYIO HArPY3KY, TOJIBKO dTamna MoAroTOBUTEIbHON
noarotoBku [6, 9-12]. V 11 u3z 68 ob6cienyembix ¢ytbOonucroB, mnokazarenb MIIK 6bi1
HECTaOMJIBHBIM, YTO JEMOHCTPHUPYET 3HAUMTENbHBIC KOJeOaHHWS TpH YBEIMUYCHHOM OOBEME M
MOIITHOCTH TPEHUPOBOYHBIX Harpy3ok. [lociieanee B CBOIO 04Yepeib KOCBEHHBIN CBUAETENb CBHIETENh
(U3NOIOTHYECKN IMMUTAPOBAHHON BBIHOCITBOCTH.

Pomb ypoBHS TecToCTepoHa M KOPTH30Ja TaKXKe BaKHA KakK IS CIOPTCMEHOB, TaK M JUIS HX
CIOPTUBHOTO MOTEHIMAJa, KOTOPBIE BIMSIOT HAa UX JOCTH)KEHUS B cIOpTUBHOMU cdepe. TectocTepon
B CBOIO K€ OUYepe/lb CIIOCOOCTBYET POCTY MBILIEYHONW MACChl, yIyUIlIaeT CHIIy U BBIHOCIUBOCTD, YTO
HEMOCPEJCTBEHHO OKa3bIBAET BIMSHUE HA CIIOPTUBHBIE JOCTHXKEHUsL. KOpTH301, SIBISSACH CTPECCOBBIM
TOPMOHOM, TPH MOBBIIIEHHBIX YPOBHAX B 70% ciyyasix HETaTUBHO CKa3bIBAETCSl HA BOCCTAHOBIICHUU
1 00111eM COCTOSIHMM opraHu3mMa (pyroonucra.

Cpennue apupmMeTHIeCKIe 3HAYEHUS YPOBHSI TECTOCTEPOHA B TTa3Me KPOBHU Ha BCEX 00CIIETOBAaHHBIX
JTanax He 0co00 CHIIBHO OTJIMYAJINCh YBEIMYCHUEM CBOMX 3HAYEHUH ;W BapHHPOBAIIN B TIpeIeIax OT
22. 9 BMonbp/m g0 25,1 HMONB/N (HOPMANBHBINA JHMANIa30H BapbUpOBaHUS TectocTepoHa= 10-35
HMOJIB/T).

CHuXeHue MHJEKCa TECTOCTEPOH MO OTHOLICHHIO K KOPTH30JY, B Cllydyae M30BITOYHON 3KCKpElUH
KOPTH30JIa MIPU TPEHUPOBOYHBIX HArpy3Kax CpeJHEH WHTEHCUBHOCTH, Y 35 u3 68 obcienyeMbix
(byTOOIMCTOB CITYXKHUT (PAKTOPOM, KOTOPBIH NMPENSATCTBYET COXPAHEHNIO HEOOXOAUMBIX JUIS peILICHHS
UTPOBBIX TO3UIIHHA, S)PTOHOMUYECKIX TPHOOPETEHHBIX HABBIKOB MBIIIEYHON CUCTEMHI [8].

JlanHble MoKazaTese KapAHOBaCKyJISIPHON CUCTEMBI, ¢ 00IIeN KOPPEISIUOHHON CBSA3bIO, HATJISIHO
MPEACTABIISIIOTCS B Ta0IHUIIE 2.

Hanuuue ymepeHHo# 06paTHON KOPPENSIIIMOHHON CBSI3U MEXKy YPOBHEM ITOKa3aTeseil TeCToCTepoHa
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B Haualie moAroToBuTenbHoro nepuona u MIIK B cepenune noarorourensHoro nepuona (-0.36).
[locnenmnee B CBOIO oOuepelb yKa3zaTelb BIMAHUS HM3HAYAIBHOTO YPOBHA TECTOCTEpPOHA Ha
CIOCOOHOCTH K a3p0oOHOM paboTe MBIIMIEYHON CHCTEMBI U OpraHu3Ma B mejoM. Ilpu koTopoMm dem
Oosibllle ypOBEHb IIOKa3aTeNs TECTOCTEPOHA, TEM MEHbIIE YpOBEHb IOKa3aTeasl MaKCUMaJlbHOTO
notpebnenus kucinopona (MIIK) B cepenyHe noaAroTOBUTEIBHOTO EPUOJIA.

Tadauua 2. JlaHHbBIE TOKa3aTeNeH KapIMOBACKYJIIPHON CUCTEMBI C HATMYUEM KOPPEISAIIUOHHOMN

CBSI3M.
Iokasarenm Movuepuna KCO | JIEM | TEM MIIK
(HITIT) (HITIT) | (KBM)| (CIIIT) (CIIIT)
Tecroctepon (HIIIT) 0.42 -0.36
Tectoctepon (CIIIT) 0.44 -0.36
Koptuzon (HIIIT) 0.33 0.34
Kopruzon (CIIIT) -0.36

BoiBoabl. [IpoBeeHHOE HAMHM JTUHAMHKA MEIMIIMHCKOTO OOCIeAOBaHUS (YHKIHOHATIHHOTO
COCTOSIHUS BBISIBUJIO HEOCTATOYHYIO 3(PPEKTUBHOCTD CIICAYIONIHIA Mep:
A) nonnepxanue Gyroonuctamu (PyHKIIMOHAIEHOTO YPOBHS, C 0230BBIX OCHOB.
B) npu3HaKoB HEIOCTATOYHON TPEHUPOBAHHOCTH a9POOHON CUCTEMBI.
Bce atu HemocTaTku HaONMIOAAMNCh Yy 3HAYUTENBHOTO KOJUYecTBa o0cienyeMbiX (yTOOIHMCTOB BO
BpEMSI IOATOTOBUTENBHOTO MEPHO/IA B TOAUYHOM LUKJIIE IO OTOBKHU.
JlomoIHUTEIbHOE  TOATBEPkKACHUE BBIIICYKAa3aHHBIM  SIBIISICTCS YPOBEHb PE3YyJIbTATUBHOCTHU
(GyTOOTBHBIX KOMAaHJ, PACIOJIOKEHHBIE B HIKHEW YacTH TYPHUPHBIX TaOJMI[ HAMOHAIHHOTO
YEeMITMOHATa, KOTOPOE CBHJIETEIBCTBYET O HU3KOM MOTEHIHANE B (yTOOIHHBIX COPEBHOBAHMSL.
NHpopMaTHBHOCTh pe3yibTaTOB MPOBEACHHBIX O00CIEAOBaHUN JAMHAMUYECKOTO MEIUIIUHCKOTO
Ha0JII0/IEHUs] IPOBOAUTCS C ILIEJIbI0 OLIEHKM CTENeHU (U3MUECKON MOJrOTOBIEHHOCTH. Torga kak
MIPOrHOCTUYECKAs LEHHOCTh HaONIOJCHMs 3aKII0YaeTcsi B OMNpPEJENIEHUH COPEBHOBATEIBHOTO
noteHIuana (yTOOJUCTOB Ha MOATOTOBUTEILHOM 3Tarne. Bee 3TH 11enu Uenosb3yroTes B IOCTPOSHUHT
WHJMBHU1yaIbHOW TPEHUPOBOYHOM CXEME WUJIU PEKUMA.
BoisiBIeHHBIE HaMu KOPPEJSIIMOHHBIE CBSI3M MEXIYy YPOBHEM TECTOCTEPOHA, KOPTH30Ja U
napaMeTpamMu KapAHOBAaCKYJISIPHOM CHCTEMbl B pa3Hble IMEpPUOJbI TOJArOTOBKU (PyTOOIMCTOB-
MPEJICTaBISIOT 1LIEHHYI0 HH(OpMalMio Kak JUisi TPEeHHMPOBOYHOrO Ipolecca, Tak M s
MEIMKOOHOJIOTHYECKOTO HaO01eHus PyTOONMCTOB. [JaHHbBIE CBSA3U MOTYT OBITh MCTIOJIB30BAHBI IS
CO3/1aHUS MHJUBUYaJbHOTO TPEHUPOBOYHOI'O PEKMMA, aallTallMOHHBIX TOHKOCTEH HAarpy3ok Mo
KOHTPOJIEM YPOBHS TOPMOHAJIBHOTO CTaTyca ¥ (PU3MOJIOTHUECKON alanTalliy KaXKa0ro GpyTO0IUCTOB.
[lonnMaHue BIMSIHUSL YPOBHS TOPMOHAJIBHBIX MOKa3aTesled U KapAHUOBACKYJISIPHBIX NTapaMeTpOB Ha
a’pOOHYI0 BBIHOCIMBOCTH, ()YHKIIMOHAJIBHBIX CIIOCOOHOCTEN Cep/ilia U peaklui Ha CTPECC HapsAMYIO
IIOMOTaeT B ONTUMH3ALMU IOAXO0Ja K TPEHUPOBOYHOMY IPOLECCY M YIYUILIEHUIO PE3YJIbTAaTOB
¢ytOomucroB. Hemano BakHO M TO, YTO HMEHHO IMOCJIEHHE MPEAOTBPAIIAIOT MEPErpy3KYy,
TpaBMaTHYECKHE MOMEHTHI 1 00eCTieunBaeT MaKCUMaIbHYIO 3()(PEeKTUBHOCTH OJITOTOBKH.
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1. Camapxanockoeo cocyoapcmeenHH020 MeOUYUHCKO20 YHUgepcumema,
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Camaprano, Yzoexucman.

OCOBEHHOCTH INIOJINMMOP®U3MA I'EHOB ACE, BIIMAIOINUX HA ®PUZNYECKHUE

KAYECTBA IOHBIX ®YTBOJIMCTOB
AHHOTANUA
OO1Ien3BeCTHO, YTO BBIHOCIMBOCTh SBISETCS HEOOXOOUMOM IPEINOCBUIKOM A
JOCTH>KEHUS BBICOKUX Pe3yJIbTaTOB B JIF0OOM BUJe criopTa. Benuko 3HaueHne ynpaxHeHui
Ha BBIHOCIMBOCTh [UIl COXPAHEHUS W YKPEIUIEHUs 3/10pOBbs, IOBBIIEHUS OOIIei
paboTOCIIOCOOHOCTH OpraHu3Ma, IMOATOTOBKM K TPYJOBOH JESATEIbHOCTH U OOILEro
¢u3nueckoro pasBUTHsI 4YeJIOBEKAa. BBICOKHMI ypOBEHb BBIHOCIMBOCTH IO3BOJISET
CIIOPTCMEHAM  YCHEIIHO CHPABIATHCS € OOJBIIMM OOBEMOM TPEHHPOBOYHOU H
COpPEBHOBATEILHON PaOOTHI.
@yTb6on sBIsIET COO0H OpraHu3M, )KUBYIIUNA CBOCH JKMU3HBIO, B KOTOPYIO, OJJHAKO, BHOCST
BKJIaJ| pa3JIMyHble cocTaBisiomue. B mepByro ouepeap 3TO0 (PYHKIMOHUPOBaHUE
cocTaBisAoIMX (yTOONBHOE 1€70€, OpPraHu3M KaxJaoro Hrpoka. @yHKUIHOHAIbHbIE
UH/IUBUYallbHbIE  BO3MOXHOCTH  (yTOOJIMCTOB, TEXHMYECKass OCHALIEHHOCTb MU
B3aMMOJIEICTBHE C APTHEPAMH B COCTABE KOJUIEKTUBA UTPAIOT KIKOYEBYIO POJIb B YCIIEXE.
CriennanpHble MCCIEI0BAHUS TOKA3aIU BBICOKYIO A (GEKTUBHOCTD 3aHATUH (yTOOIOM JUIs
BCECTOPOHHETO pa3BUTHS JETCKOro oOpraHuzMa. B mpolecce TpEeHUPOBOK Ha OCHOBE
TEXHUYECKOH, (PU3NUECKOW, TaKTUYECKOW, MOpaJbHO-BOJICBOM U  TEOPETUUYECKON
MOJIFOTOBKU OCYHIECTBIISIETCS OJIBEICHUE (PYTOOIMCTOB K yUaCTHIO B COPEBHOBAHUSX.
OpnHolt M3 3HAUYUMBIX CHOCOOHOCTEH (yTOONHUCTOB SBISETCS BBIHOCIUBOCTb, TO €CTh
CHOCOOHOCTh MPOTUBOCTOSATH HEOIATONPUSATHBIM BO3ACHCTBUAM BHEIIIHEH WM BHYTPEHHEH
cpeasl. B (Qu3mueckoM BOCHHMTAHUHU MO/ BBIHOCIMBOCTBIO IOHMMAIOT CIIOCOOHOCTb
opraHusmMa 0OpoTbCsl C YTOMJIEHHUEM, BbI3BAaHHBIM MBIIIEYHOH JIesATEIbHOCTHIO. B cBsA3M ¢
TEM, YTO BU/IbI (PU3NUECKUX HArPY30K BeChbMa pa3HO0Opa3Hbl, HEOAUHAKOBBI 1 MEXaHU3MBbI
YTOMJICHHS, a, CJEI0BaTENbHO, PA3IUYHbl U BUABl BBIHOCIMBOCTH K (PU3HMYECKUM
Harpy3Kam.
CornacHo nUTEpaTypHBIM JaHHBIM, Pa3IMYalOT BBIHOCIUBOCTH OOIIYIO M CIEHUATbHYIO.
BaxxHo OTMETHTD, YTO cHielHaibHasl BBIHOCIUBOCTD — 3TO CIIOCOOHOCTD JUTUTEIHHOE BPEMS
3(Q(GEKTUBHO BBIMOIHATh CHEIM(PUUECKYIO MBIIIEUHYIO PabOTy, MPUCYLIYIO TOMY MWIIH
UHOMY BHJYy (U3MUECKUX YNPAKHEHUH WM BUAY CIIOpTa, MPEOJ0jeBas HACTYIAIOIIUe
yromsieHusi. OHa pa3BUBAeTCs HAa OCHOBE OOIIEH BBHIHOCIMBOCTH M IOJApA3JEseTcs Ha
CKOPOCTHYIO, CHUJIOBYIO U BBIHOCIMBOCTH B YIP@XHEHHUSIX AlUKINYECKOM M CMENIaHHON

CTPYKTYPBI.
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ACE GENLARINING POLIMORFIZMI O‘ZGARISHLARI VA ULARNING YOSH
FUTBOLCHILARNING JISMONIY SIFATLARIGA TA’SIRI ORTIDAN O‘ZIGA XOS
XUSUSIYATLARI

Annotatsiya

Ma'lumki, chidamlilik har ganday sport turida yuqori natijalarga erishish uchun zarur shartdir.
Salomatlikni saglash va mustahkamlash, tananing umumiy ish faoliyatini oshirish, mehnatga
tayyorgarlik ko'rish va insonning umumiy jismoniy rivojlanishi uchun chidamlilik mashqglarining
ahamiyati katta. Chidamlilikning yuqori darajasi sportchilarga katta hajmdagi mashg'ulotlar va
ragobatbardosh ishlarni muvaffagiyatli bajarishga imkon beradi.
Futbol-bu o'z hayotida yashaydigan organizm, ammo unga turli xil tarkibiy gismlar hissa go'shadi.
Avvalo, bu futbol butunligini, har bir o'yinchining tanasini tashkil etadigan faoliyatdir.
Futbolchilarning funktsional individual imkoniyatlari, texnik jihozlar va jamoa tarkibidagi sheriklar
bilan 0'zaro munosabatlar muvaffagiyatda muhim rol o'ynaydi.
Maxsus tadgigotlar bolaning tanasini har tomonlama rivojlantirish uchun futbol mashg'ulotlarining
yugori samaradorligini ko'rsatdi. Texnik, jismoniy, taktik, axlogiy-irodaviy va nazariy tayyorgarlik
asosida mashg'ulotlar jarayonida futbolchilarni musobagalarda ishtirok etishga jalb gilish amalga
oshiriladi.
Futbolchilarning muhim qobiliyatlaridan biri bu chidamlilik, ya'ni tashqi yoki ichki muhitning salbiy
ta'siriga dosh berish gobiliyatidir. Jismoniy tarbiyada chidamlilik deganda tananing charchoqga qgarshi
kurashish qobiliyati tushuniladi, siz mushak faoliyati deb atalasiz. Jismoniy faoliyat turlari juda xilma-
xil bo'lganligi sababli, charchoq mexanizmlari ham har xil va shuning uchun jismoniy zo'rigishlarga
chidamlilik turlari har xil.
Adabiy ma'lumotlarga ko'ra, umumiy va maxsus chidamlilik farglanadi. Shuni ta'kidlash kerakki,
maxsus chidamlilik — bu ma'lum bir jismoniy mashqglar yoki sport turiga xos bo'lgan ma'lum bir
mushak ishini uzoq vaqt davomida samarali bajarish, yaginlashib kelayotgan charchogni engish
gobiliyati. U umumiy chidamlilik asosida rivojlanadi va asiklik va aralash tuzilish mashqlarida tezlik,
kuch va chidamlilikka bo'linadi.
Kalit so‘zlar: Chidamlilik, futbol, ACE-gen, DNK, polimorfizm, PCR.
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FEATURES OF ACE GENE POLYMORPHISM AFFECTING THE PHYSICAL
QUALITIES OF YOUNG FOOTBALL PLAYERS

Abstract
It is well known that endurance is a necessary prerequisite for achieving high results in any sport.
Endurance exercises are important for maintaining and improving health, increasing overall physical
performance, preparing for work, and general physical development. A high level of endurance
allows athletes to successfully cope with a large amount of training and competition.
Football is an organism that lives its own life, to which, however, various components contribute.
First and foremost, this is the functioning of the components of the football whole, the organism of
each player. The functional individual abilities of footballers, technical equipment and interaction
with partners within the team play a key role in success.
Special studies have shown the high effectiveness of football training for the comprehensive
development of children's bodies. During training, based on technical, physical, tactical, moral-
volitional and theoretical preparation, footballers are prepared to participate in competitions.
One of the most important abilities for footballers is endurance, i.e. the ability to withstand adverse
external or internal environmental influences. In physical education, endurance is understood as the
body's ability to fight fatigue caused by muscular activity. Due to the fact that types of physical
activity are very diverse and varied, as are the mechanisms of fatigue, the types of endurance to
physical activity are also different.
According to the literature, a distinction is made between general and special endurance. It is
important to note that special endurance is the ability to perform specific muscular work
characteristic of a particular type of physical exercise or sport for a long time, overcoming fatigue. It
develops on the basis of general endurance and is subdivided into speed, strength and endurance in
exercises of acyclic and mixed structure.
Keywords: Endurance, football, ACE gene, DNA, polymorphism, PCR.

Introduction

According to the literature, there are two types of endurance: general and specific. It is
important to note that specific endurance is the ability to perform specific muscular work effectively
for a long time, inherent in a particular type of physical exercise or sport, overcoming fatigue. It
develops on the basis of general endurance and is subdivided into speed, strength and endurance in
exercises of an acyclic and mixed structure.
Modern football is characterised by very high competitive loads, the pace of the game, the
performance of technical moves at high speed with resistance from opponents, and the use of active
defence and attack systems: pressing and quick breaks. The long competitive period and the high
intensity of tournaments and individual matches require a high level of endurance.
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A footballer with sufficient endurance maintains high athletic form for a longer period of time,
demonstrates high long-term activity both in a single match and throughout the competitive period,
demonstrates more stable and effective technique, is distinguished by quick tactical thinking, and is
more effective. However, some people find it easy to achieve good physical shape, while for others it
is almost impossible, despite their best efforts. Endurance, as a subjective characteristic, has its own
structure, genetically determined in a certain proportion of various physiological predispositions of a
protective nature, capable of protecting the athlete's body from the negative effects of various types
of physical activity, activating at the right moment and in the right amount, counteracting overload in
various types of motor activity and muscle activity in different ways and, where possible, filtering
out the formation of unforeseen negative reactions in the human body.

It is not possible to increase endurance beyond the level determined by nature; it can only be
actualised and applied rationally by awakening all of its protective, health-preserving components.
Scientists have already gathered convincing evidence that genes play a certain role in the realisation
of an individual's athletic potential. Physical qualities are determined by genetic factors. According
to modern concepts of molecular genetics in sports, it is believed that individual differences in the
degree of development of certain physical and mental qualities are largely determined by DNA
polymorphisms, of which there are more than 12 million. DNA polymorphisms are variable sections
in the DNA sequence that occur in a population with a frequency of at least 1% and, in the vast
majority of cases, have a neutral effect. There are also polymorphisms that can influence the degree
of gene expression, the activity of functional products (proteins, RNA) and the structure of proteins.
These polymorphisms are the subject of associative studies by sports geneticists. Single nucleotide
polymorphisms are the most common reason for the existence of several variants of a single gene
(alleles), accounting for the vast majority of variations in the human genome. Polymorphisms also
include insertions/deletions (insertions/omissions) of several nucleotide pairs, segmental duplications
and repeats.

Currently, there are about 40 genes known whose polymorphisms are associated with the
development and manifestation of such physical qualities in humans as endurance, as well as
functional characteristics and biochemical indicators that change under the influence of physical
loads of various types. In addition to ‘athletic’ genetic markers of endurance, genetic markers of
‘trainable endurance’ are also identified as a result of dynamic (longitudinal) studies, which analyse
the effect of training and its relationship to genotypes.

Among other genes involved in the genetic determination of physical endurance, genes of primary
(ACE, PPARGC1A) and secondary importance (AT2R1) can be distinguished. ACE is the
angiotensin-converting enzyme (ACE) gene, which is an important physiological regulator of blood
pressure and water-salt metabolism. ACE converts inactive angiotensin | circulating in the blood into
angiotensin 11, which has a powerful hypertensive effect. This peptide not only regulates human
haemodynamics, but also acts as a growth factor, enhancing the synthesis of structural proteins in
myocardial cells, which leads to cardiac muscle hypertrophy.

PPARGCI1A is the gene for the 1-alpha coactivator of the gamma receptor activated by peroxisome
proliferators, which contributes significantly to the intensity of metabolic processes in skeletal
muscles and the myocardium. Through the corresponding transcription factors, this gene influences
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the activity of adaptive thermogenesis processes, the formation of mitochondria and the
intensification of oxidative processes, the relative content of ‘slow’ muscle fibres, insulin secretion,
gluconeogenesis, lipogenesis and chondrogenesis. AT2R1 is the gene for the type 1 angiotensin Il
receptor. It mediates one of the main cardiovascular effects of angiotensin 11, which is to regulate
blood pressure. It mediates not only the constrictive action of angiotensin Il, but also the expression
of growth factors and the proliferation of smooth muscle.

The I allele of the ACE gene, the Gly/Gly allele of the PPARGC1A gene, and the A/A allele of the
AT2R1 gene are markers of endurance.

Knowledge of the genotype characteristics of athletes opens up new opportunities for adjusting the
training process and determining a footballer's role, which determined the direction of our research.
AT2R1 is the gene for the type 1 angiotensin Il receptor. It mediates one of the main cardiovascular
effects of angiotensin Il, which is to regulate blood pressure. It mediates not only the constrictive
action of angiotensin |1, but also the expression of growth factors and the proliferation of smooth
muscle.

The purpose of the study was to identify and analyse polymorphisms of three genes:
angiotensin-converting enzyme, 1-alpha-coactivator of the gamma receptor activated by peroxisome
proliferators, and type 1 angiotensin Il receptor in young footballers.

Materials and methods. Samples of buccal epithelium from 104 footballers from the Samarkand
Region Football Academy were used as research material.

Gene polymorphism analysis was performed using the polymerase chain reaction (PCR) method.
DNA was isolated using the perchlorate method, which is based on cell lysis with sodium dodecyl
sulphate and protein degradation with proteinase K, treatment with a mixture of sodium perchlorate,
chloroform and isoamyl alcohol, and DNA precipitation with ethanol. DNA isolated by this method
is suitable for long-term storage and allows the use of samples containing degraded DNA.

The obtained DNA was used as a template in a polymerase chain reaction in the presence of custom-
designed primers synthesised using the MerMade4 oligonucleotide synthesiser (Bioautomation,
USA). DNA fragments were amplified on programmable

thermocyclers (Biometra, Germany) using thermophilic DNA polymerase (PrimeTech, Belarus).
PCR conditions were optimised by varying the reaction time and temperature parameters, as well as
by using different pH buffer solutions and magnesium chloride concentrations to ensure reaction
specificity.

Amplified DNA fragments containing single nucleotide polymorphisms were treated with
appropriate restriction endonucleases (NEB, USA) in accordance with the manufacturer's
recommended methods. Restriction products, as well as PCR products of polymorphisms containing
insertions/deletions, were separated by 2-3% agarose gel electrophoresis followed by visualisation in
a gel documentation system (Vilber Lourmat, France).

We used a simple and accessible approach to determine the optimal polygenic profile for the physical
quality of ‘endurance’ proposed by Williams A.G. & Folland J.P. (2008).

To assess the genetic potential of the tested footballers based on the polygenic profiles we obtained,
we used individual profiles of the studied polymorphisms with points assigned to their variants (0, 1,
2) in the ‘total genetic score’ (TGS) calculation method:
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1. ACE I/D polymorphism: I/1=2,1/D =1, D/D =0.

2. PPARGCI1A Gly482Ser polymorphism: Gly/Gly = 2, Gly/Ser = 1, Ser/Ser = 0.

3. AT2R1 A1166C polymorphism: A/A=2, A/IC=1,C/C=0.

Results and discussion. The polygenic profiles of the OGB range associated with the quality of
‘endurance’ in 91 tested young footballers varied from 16.7 to 100, with an average value of 58.3.
The distribution of the OGB endurance index in the group of tested athletes is as follows: 16.7 —
3.2%; 33.3 — 9.9%; 50.0 — 25.3%); 66.7 — 37.4%; 83.3 — 18.7%; 100.0 — 5.5%.

Analysis of the polygenic profiles of the young footballers examined made it possible to identify
those genetically predisposed to the manifestation of the quality of ‘endurance’.
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FUTBOLCHILARDA TIZZA BO*‘G‘IMI JAROHATLARINING ETIOPATOGENETIK
XUSUSIYATLARI VA PROFILAKTIKA TAMOYILLARI (ADABIYOT SHARHI)

Annotatsiya
Tizza bo‘g‘imi sportchilarda eng ko‘p shikastlanadigan anatomik tuzilmalardan biri hisoblanadi.
So‘nggi yillarda o‘tkazilgan xalqaro va mahalliy tadqiqotlar natijalariga ko’ra futbolchilarda tizza
jarohatlarining yuqori uchrash tezligini, aynigsa oldingi xochsimon bog‘lam (ACL) jarohatlari
ustunligini ko‘rsatmoqda. Ushbu holat sportchilarning faoliyati va reabilitatsiya davriga sezilarli ta’sir
ko‘rsatadi. Ushbu maqolada futbol sportchilarida tizza bo‘g‘imi jarohatlarining kelib chiqish sabablari
(etiologiyasi) va rivojlanish mexanizmlari (patogenezi) ilmiy manbalar asosida tahlil gilinadi.
Kalit so‘zlar: futbol, tizza bo‘g‘imi, jarohat, etilogiya, patogenez, sport tibbiyoti, profilaktika.
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ITUONMATOITEHETUYECKHUE OCOBEHHOCTHU U TPUHIMUIIBI TIPOPUITAKTUKA
TPABM KOJIEHHOT'O CYCTABA Y ®YTBOJIMCTOB (JIUTEPATYPHBINA OB30P)

AHHOTANUA

Konennslit cyctaB sBisieTcss OJHOW W3 Hambojee 4acTo TPaBMHPYEMBIX aHATOMHUYECKUX
CTPYKTYp y croptcMeHoB. CoriiacHO pe3yibTaTaM TOCIEIHUX MEXKIYHAPOIHBIX M MECTHBIX
uccienoBanuil, y GpyrdonnctoB HaOI0AaeTCA BBICOKAs YaCTOTa TPaBM KOJIEHHOTO CyCTaBa, 0COOEHHO
pasphIBbI TiepeaHeil kpecroodpaszHoit cBs3ku (ACL). JlanHOe cocTosiHME OKa3bIBAaeT 3HAYUTEIIHHOE
BIIUSTHUEC Ha CIIOPTHUBHYIO ACATCIIBHOCTD n nepuon pea6I/IJ'II/ITaHI/II/I CIIOPTCMEHOB.
B nanHO# cTaTbe aHANM3UPYIOTCS MPUYUHBI BOZHUKHOBEHUS (ITHUOJIOTHS) U MEXaHU3MBI Pa3BUTHS
(maroreHes) TpaBM KOJIEHHOTO CycTaBa y (pyTOOIMCTOB HAa OCHOBE HayUHBIX HCTOUYHHKOB.
KiroueBble cioBa: ¢yT00, KOJNEHHBIH CycTaB, TpaBMa, STHOJIOTHS, IATOr€HE3, CIIOPTUBHAs
MeIUIMHA, TPOPHIAKTHKA.
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ETIOPATHOGENETIC CHARACTERISTICS AND PREVENTION PRINCIPLES OF

KNEE JOINT INJURIES IN FOOTBALL PLAYERS (LITRETURE VIEW)

Abstract

The knee joint is one of the most frequently injured anatomical structures among athletes. According

to recent international and local research, football players show a high incidence of knee injuries,

particularly anterior cruciate ligament (ACL) injuries. This condition has a significant impact on

athletes’ performance and rehabilitation period. This article analyzes the causes (etiology) and

mechanisms of development (pathogenesis) of knee joint injuries in football players based on scientific

sources.

Keywords: football, knee joint, injury, etiology, pathogenesis, sports medicine, prevention.

Kirish. Futbol jahon miqgyosida eng ommabop sport turlaridan biri hisoblanadi [2,4]. FIFA
ma’lumotlariga ko‘ra, dunyo bo‘ylab 270 milliondan ortiq inson futbol bilan muntazam shug‘ullanadi.
Bu sport turining o‘ziga xos xususiyati — Yyuqori tezlik, yo‘nalishni tez-tez o‘zgartirish, sakrash,
to‘xtash va to‘p bilan to‘qnashish jarayonlari tizza bo‘g‘imiga katta yuklama beradi. Natijada, tizza
bo‘g‘imi jarohatlari futbolchilarda eng ko‘p uchraydigan ortopedik shikastlanishlardan biridir [9,10].

Oldingi ko‘ndalang bog* (ACL) shikastlanishi tizza bo‘g‘imining eng jiddiy jarohatlaridan biri
bo‘lib, u sport faoliyatlari davomida tobora ko‘proq uchrab kelmoqda.
Masalan, Griffin va hammualliflar ma’lumotlariga ko‘ra, AQShda har yili taxminan 80 mingta ACL
uzilishi holati gayd etiladi, shulardan 50 mingtasi jarrohlik yo‘li bilan rekonstruksiya (tiklash)
operatsiyasini talab giladi.

Bunday jarohatlar uchun yiliga deyarli bir milliard dollarlik igtisodiy xarajat ketishini inobatga olsak,
xavf omillarini aniglash va oldini olish strategiyalarini ishlab chigish nihoyatda muhim ahamiyatga
ega. [7]

Pastki oyog-qo‘l (oyoq) mushak-skelet tizimi jarohatlari ayol futbolchilar uchun doimiy xavf

bo‘lib golmogda. O‘yinning tezkor va oldindan taxmin qilib bo‘lmaydigan harakatlari, shuningdek
jinsga xos anatomik va biomekanik farqlar ko‘pincha noqulay harakat mexanikasiga olib keladi, bu
esa jarohatlanish xavfini oshiradi.
Garchi ayol futbolchilar orasida bir nechta turdagi jarohatlar keng tarqalgan bo‘lsa-da, ACL jarohati
eng og‘irlaridan biri hisoblanadi — bu holat jarrohlik aralashuvini, uzoq muddatli tiklanish davrini
(return-to-play) va bo‘g‘imning uzoq muddatli sog‘lig‘ini sezilarli darajada ta’sir ostiga oladi.
Hozirgi ma’lumotlarga ko‘ra, ayol futbolchilar orasida ACL jarohati xavfi va unga olib keluvchi
omillar haqida etarlik darajada chuqur tushuncha mavjud emas. Shu bois, bu yo‘nalish tez
rivojlanayotgan sport populyatsiyasi uchun qo‘shimcha ilmiy tadqiqotlarni talab qiladi. [18]

Etiologiya
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Adabiyotlarda tizza bo‘g‘imi jarohatlarining etiologiyasi ko‘p omilli ekanligi ta’kidlanadi. Ular
asosan mexanik, biomekanik va tashkiliy-fiziologik sabablarga bo‘linadi [3,16]:

Mexanik omillar: futbolchilarda keskin to‘xtash, burilish, sakrash, raqib bilan kontakt paytidagi
turtki va yiqilish holatlari.

Biomekanik omillar: son mushaklarining disbalansi, oyoq o‘qi deformatsiyalari (valgus yoki
varus holatlari), tizzaning rotatsion beqarorligi.

Fiziologik va tashqi omillar: charchoq, tayyorgarlikning yetishmasligi, noto‘g‘ri sport
anjomlari, notekis maydon goplamasi.

Ba’zi mualliflar (Soligard et al., 2020) mushaklarning kuchsizligi va proprioseptiv nazoratning
buzilishi ACL jarohatlarining asosiy predispozitsion omillaridan biri ekanligini ko‘rsatgan [23].

Oldingi ko‘ndalang bog* (ACL) uzilishi odatda travmatik, sport bilan bog‘liq jarohat natijasida
yuzaga keladi. Ushbu jarohat kontakt yoki nokontakt shaklda bo‘lishi mumkin. Ko‘pchilik hollarda
ACL jarohatlari nokontakt turdagi jarohatlar hisoblanadi. Tadgiqotlar shuni ko‘rsatadiki, ayol
sportchilarda nokontakt ACL jarohatlari erkak sportchilarga nisbatan ko‘proq uchraydi. So‘nggi ilmiy
ma’lumotlarga ko‘ra, ayollarda bunday jarohatlar chastotasi o‘xshash tayyorgarlikka ega erkaklarga
nisbatan 2—4 baravar yuqori. [1,5]

Epidemiologiya

ACL jarohatining oldini olish hagida gap ketganda, har bir sport darajasida ushbu jarohatning

epidemiologiyasini ham hisobga olish muhimdir.
Masalan, yugori (professional) sport darajasida ham ayol sportchilarda ACL uzilishi holatlari
erkaklarnikiga nisbatan yugoriligicha golmoqgda. Ispaniyada professional futbolchilar orasida olib
borilgan 5 mavsumlik istigbolli tadqiqot natijalariga ko‘ra, tadqiqotda ayollar soni kamroq bo‘lishiga
garamay, ACL uzilishlari ayollarda erkaklarnikidan 5 baravar ko‘p uchragan va bu holatlar sportdan
40% dan ortiq vaqtga majburiy tanaffusga sabab bo‘lgan. Bundan tashqari, ayollarda umumiy
yo‘qotilgan kunlar soni 21% ko‘p bo‘lgan va jarohat yuklamasi erkaklarga qaraganda ikki baravar
yuqori ekanligi aniglangan.

Professional darajada bu jarohatlar nafaqat sportchining o‘ziga, balki klub va jamoaga ham
katta ta’sir ko‘rsatadi, shu bois profilaktika chora-tadbirlariga jiddiy e’tibor qaratish zarur.

ACL uzilishi yosh futbolchilar va o‘smir sportchilar orasida ham jiddiy muammo hisoblanadi, bu yerda
ham ayollar erkaklarga qaraganda yuqori xavfostida bo‘ladi.

Bunday og‘ir jarohatlar sport faoliyati va jismoniy faollikning kamayishiga olib kelishi
mumkin, bu esa aynigsa yosh avlod uchun salbiy ogibatlarga ega.

O‘smir sportchilardagi ACL jarohati xavfi va uning oqibatlari professional sportchilarnikiga
yaqin darajada bo‘lib, bu esa barcha musobaqa darajalarida jarohatlarning oldini olish dasturlarini joriy
etish muhimligini ko‘rsatadi. [8]

ACL- tizzadagi eng ko‘p shikastlanadigan bog‘lama bo‘lib, barcha tizza jarohatlarining deyarli
yarmiga to‘g‘ri keladi. Faqatgina AQShda yiliga ushbu jarohatning taxminan har 3500 kishidan 1
tasida uchrashi gayd etilgan.

Har yili AQShda taxminan 400 000 ta ACL rekonstruksiya (tiklash) operatsiyasi amalga
oshiriladi. Biroq, aniq statistik ma’lumotlar mavjud emas, chunki bu borada standart kuzatuv tizimi

yo‘q. [11]
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Ko‘plab tadqiqotlarda futbolchilarda jarohatlar umumiy sport shikastlarining 30—-40% ini
tashkil etishi gayd etilgan [9]. Shulardan:

ACL (oldingi xochsimon bog‘lam) jarohatlari 40—50% ni tashkil giladi;

Menisk jarohatlari 20-25%;

Yon bog‘lamlar shikastlanishi (MCL, LCL) 10-15% atrofida.

Erkak futbolchilarda jarohatlar ko‘proq kontaktli holatlarda, ayollarda esa kontaktlarsiz,
biomekanik nomutanosibliklar bilan bog‘liq holda uchraydi [20].

Jarohatlar eng ko‘p 18-30 yoshdagi professional futbolchilarda va mavsum boshida mushak
tayyorgarligi yetarli bo‘lmagan davrda kuzatiladi [6].

AQSh da ayol sportchilarda uchraydigan jarohatlar gisqa va uzog muddatli shaxsiy hamda
jamoat salomatligi muammosi hisoblanadi. Ayollarda jarohat olish ehtimoli erkak sportchilarnikiga
qaraganda yuqoriroq bo‘lishi, shuningdek, Title IX qonuni gabul gilingandan so‘ng ayollar sporti
ishtirokchilarining soni 10 baravar oshgani tufayli, oldingi xochsimon bog‘lam (ACL) jarohatlarining
soni keskin ko‘paygan. [25]

Patogenez

Tizza bo‘g‘imi murakkab anatomiya va funksional yuklama bilan ajralib turadi. Uning asosiy
stabilizatorlari — suyak elementlari, bog‘lamlar (ACL, PCL, MCL, LCL) va menisklardir.

Jarohatlar asosan rotatsion va valgus stress mexanizmlari orqali yuzaga keladi:

Rotatsion mexanizm: oyoq tagi yerda qotib turgan holda tana burilganda ACL cho‘zilishi yoki
uzilishi.

Valgus stress: tizzaning tashqgi tomondan zarba olishi natijasida MCL va ichki menisk
shikastlanadi.

Giperextensiya: tizzaning ortiqcha yozilishi qon aylanishining buzilishi va mushak spazmlarini
keltirib chigaradi [14].

Jarohatdan so‘ng bo‘g‘imda qon to‘planishi (gemartroz), yallig‘lanish jarayoni, bo‘g‘im
harakatining cheklanishi kuzatiladi. Uzog muddatli ogibat sifatida — tizzaning surunkali begarorligi
va posttravmatik artroz rivojlanishi mumkin [17].

Profilaktika.

Garchi futbol sohasida jarohatlarning oldini olish dasturlari, masalan FIFA 11+ dasturi o‘z
samaradorligini ko‘rsatgan bo‘lsa-da, ACL jarohatlarini oldini olish uchun bu yetarli emasligi
aniglangan. Silvers-Granelli va hammualliflar tadgiqotida, FIFA 11+ dasturida gatnashgan guruh bilan
nazorat guruhi o‘rtasida, tananing holati va oyoqning harakat paytidagi joylashuvi bo‘yicha sezilarli
farq kuzatilmagan.

Biroq, Séquier va hammualliflar o‘tkazgan boshqga tadqiqotda e’tibor futbolchilarda tez-tez
uchraydigan boshqa turdagi jarohat — son orga mushaklari (hamstring) jarohatlariga garatilgan. Ushbu
tadqiqotda ko‘rsatilishicha, ACL rekonstruksiyasidan so‘ng biceps femoris mushagining faoliyati
sezilarli darajada ortadi. Bu muhim jihat, chunki biceps femoris mushagi hamstring jarohatlarida eng
ko‘p shikastlanadigan mushak hisoblanadi. Shu sababli, aynigsa futbolchilarda, ACL operatsiyasidan
keyin hamstring jarohatlarining oldini olishga qaratilgan maxsus mashg‘ulotlarni tashkil etish zarur.
Hozircha hamstring jarohatlarini oldini olish bo‘yicha yagona terapevtik protokol mavjud emas. Biroq,
Mendiguchia va hammualliflar tadqiqotida ko‘rsatilishicha, yuqori tezlikdagi mashg‘ulotlar va
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sprintlarga asoslangan profilaktika dasturi oddiy eksentrik mashqlarga nisbatan ko‘proq samarali natija
beradi.

Shuningdek, Bukthorpe va hammualliflar ta’kidlashicha, bu turdagi jarohatlar ko‘p omilli
(multifaktorial) bo‘lgani sababli quyidagi omillar ustida ishlash lozim:

e son orga mushaklari (hamstring) va son oldi mushaklari (quadriceps) kuch nisbati,
o mushaklararo muvofiglashtirish,

o hamstring mushaklarining egiluvchanligi,

« bel va tos sohasining barqgarorligi (lumbopelvik stabilizatsiya).

Shu bilan birga, Nordic Hamstring Exercise (NHE) mashglari ham muhim ahamiyatga ega,
chunki tadqgiqotlarga ko‘ra, ular hamstring jarohatlari xavfini 65-70% gacha kamaytiradi.
Shunga qaramay, elit futbol klublarining atigi 11% qismi 0‘z mashg‘ulot yoki profilaktika dasturlariga
NHE mashglarini kiritgan. [13]

Profilaktikaga nisbatan munosabat ijobiy bo‘lishiga qaramay, amalda uni qo‘llashdagi muammolar
hali ham asosiy to‘siq bo‘lib qolmoqda.
Bu muammolarni bartaraf etish uchun:

o magqsadli ta’limiy tashabbuslar,

o mahalliy (grassroots) murabbiylarga ko‘proq yordam,

o hamda profilaktik mashqlarni muntazam mashg‘ulot dasturlariga kiritish zarur.

O‘yinchilar, murabbiylar va tibbiyot xodimlarini kerakli bilim va resurslar bilan ta’minlash
orgali, ACL jarohatlarining oldini olishni UEFA mamlakatlaridagi barcha ayollar futbol darajalarida
standart amaliyotga aylantirish mumkin bo‘ladi. [19]

Sport sohasida neyromushak mashg‘ulotlari ACL jarohatlarini kamaytirishga olib keladimi
degan savolga javob topish magsadida bir nechta tadqiqotlar o‘tkazilgan.

Norvegiyada o‘tkazilgan tadqiqot shunday maqgsadni ko‘zlagan bo‘lib, u uch mavsum
davomida Norvegiya gandbol o‘yinchilari orasida olib borilgan.

Birinchi mavsum nazorat davri sifatida o‘tkazilgan va unda 29 ta ACL jarohati qayd etilgan.
Keyingi ikki mavsumda esa neyromushak mashg‘ulotlari dasturi joriy etilgan va natijada ACL
jarohatlari soni mos ravishda 23 va 17 taga kamaygan.

Bu natijalar neyromushak tayyorgarligi ACL jarohatlarining chastotasini sezilarli darajada
kamaytirishi mumkinligini ko‘rsatadi.

Ushbu ilmiy bilimlar natijasida FIFA 11+ dasturi ishlab chiqilgan va ko‘plab jamoalarda joriy
etilgan. Bu dastur neyromushak tizimini faollashtirish orqali jarohatlarning oldini olishga garatilgan.
FIFA 11+ dasturining samaradorligini baholash va u kollej futbolchilarida ACL jarohatlarining oldini
olishga yordam bera oladimi degan savolga javob topish magsadida bir qator tadqiqotlar o‘tkazilgan.
Natijada, ushbu dastur joriy etilgandan so‘ng ACL jarohati yuz berish ehtimoli 4,25 baravar kamaygani
aniglangan.

Garchi bu borada qo‘shimcha tadqiqotlar o‘tkazish zarur bo‘lsa-da, mavjud natijalar
neyromushak mashg‘ulotlarining sportchilarda ACL jarohatlarini kamaytirishda juda ijobiy samara
berishini ko‘rsatmoqda. [21]

Muhokama
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Adabiyotlar tahlili shuni ko‘rsatadiki, tizza bo‘g‘imi jarohatlarining oldini olishda
prehabitatsiya, ya’ni mushaklarni mustahkamlovchi mashqlar, proprioseptiv trening va to‘g‘ri isinma
muhim ahamiyat kasb etadi [15].

Tizimli tahlil natijalariga ko‘ra, isinish asosidagi mashq dasturlari, masalan FIFA 11+ yoki PEP
Program, ACL jarohati darajasini kamaytirishda samarali ko‘rinadi .

Bu maydonda bajariladigan dasturlar murakkab uskunalarni talab gilmaydi va odatda 20
dagigadan ortiq vaqt olmaydi, shu sababli jamoaviydan tortib elita darajasigacha bo‘lgan futbolchilar
orasida osonlikcha qo‘llanilishi mumkin.

Biroq ushbu intervensiyalarning aniq ta’sir mexanizmlari hozircha to‘liq aniglanmagan.
Shunga garamay, o‘smir yoshdagi qiz futbolchilar bilan o‘tkazilgan tadqiqotlarga asoslanib shunday
taxmin qilish mumkinki, bu dasturlar qo‘nish paytida tizzaning valgus burchagi va momentini
kamaytirishga yordam beradi. Buning sababi sifatida sakrash va qo‘nish texnikasiga katta e’tibor
berilishi ko‘rsatiladi. [18]

FIFA “11+” dasturi kabi profilaktik mashg‘ulot komplekslari ACL jarohatlarini 30-40% ga
kamaytirganligi isbotlangan [12,20].

Xulosa

Adabiyotlar sharhi natijalariga ko‘ra, futbolchilarda tizza bo‘g‘imi jarohatlari yuqori darajada
uchraydi va ularning asosiy sabablari mexanik yuklama, mushak disbalansi hamda biomekanik
xatoliklardir. Jarohatlarning patogenezi asosan rotatsion va valgus stress mexanizmlariga asoslanadi.
Profilaktika choralarini to‘g‘ri tashkil etish va mushak stabilizatsiyasiga qaratilgan dasturlar
futbolchilarda jarohatlar sonini sezilarli kamaytirishi mumkin.

Ma’lumki, ayollar ACL jarohatlariga ko‘proq moyil bo‘lib, bu neyromushak mexanikasidagi
farqlar bilan izohlanadi. Tadqiqotlar shuni ko‘rsatadiki, ayol futbolchilar erkaklarga nisbatan olti
baravar ko‘proq holatlarda noto‘g‘ridan-to‘g‘ri bo‘lmagan (non-contact) ACL jarohatlarini boshdan
kechiradi.

Bundan tashqari, avvalgi tadgigotlar ayollarda pastki oyoq mushak kuchi va portlovchi quvvat
darajasi erkaklarnikiga nisbatan pastrog ekanligini bildirgan . Bu holat biomekanik omillar va
jarohatlarga moyillikdagi jinsiy farglar bilan bog‘liq bo‘lishi mumkin.

Shuning uchun, muvozanat mashqlarini o‘z ichiga olgan jarohatlar xavfini kamaytiruvchi
dasturlar ayol sportchilar uchun yanada samaraliroq himoya ta’sirini ta’minlashi mumkin.
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NPUMEHEHUME KOHTPACT-YCUJIEHHBIX PEHTTEHOJIOI'HYECKHUX METO/J10OB B
JIMATHOCTHMKE 3ABOJIEBAHUM KKT

AHHOTAUA

B cratbe paccMOTpeHbl BO3MOXHOCTH KOHTPACT-YCHJIEHHBIX PEHTI€HOJIOIMYECKUX METO/J0B B
nuarHoctuke 3aboneBanuid  xkemymouyHo-kumeuHoro tpakra (OKKT). IlpoBemen  ananus
MH(GOPMATUBHOCTHU U KITMHHYECKON 3HAYMMOCTH TPATUIIIOHHBIX PEHTTEHOIOTMYECKHIX NCCIICOBAHMMA
C TpuUMeHeHHeM OapueBOW B3BecH, BKIo4as 9330(darorpaduio, TacTpoxyOoAeHOTpadHIo,
uppurorpaduio u sHTeporpaduio. Ocoboe BHUMaHUE YAEICHO BH3yalU3alldd MOTOPHO-
9BaKyaTOpPHOW (YHKIUU, BBISIBICHUIO CTPUKTYpP, OOCTPYKTHUBHBIX H3MEHEHUH, BOCHAIUTEIBHBIX
MPOLIECCOB,  JOOPOKAYECTBEHHBIX W  3JI0KAYECTBEHHBIX  HOBOOOpa3oBaHWil. PaccMoTpeHbI
JTUArHOCTHYECKUE MPEUMYIIECTBAa KOMITbIOTepHOM ToMorpaduueckoit snTeporpaduu (KTI) u KT-
KOJIOHOTpa(uu MpH OLIEHKE BOCTIAIUTENIbHBIX 3a00JI€BaHUI KUIIEYHUKA, TUBEPTUKYJIIPHON O0JI€3HH,
noiunoB M Heorutasuil. [lpencraBneHHble JaHHBIE MOJATBEP)KIAIOT, YTO KOHTPACT-YCUJICHHBIE
PEHTTEHOJIOTUYECKUE METO/IbI 0CTarTCA JIOCTYITHBIM, MaJjoTpaBMaTHYHBIM "
BBICOKOMH()OPMATUBHBIM HMHCTpyMEHTOM paHHero BbisiBiaeHus mnatojorun JXKT, ocobGenno B
YCHOBUAX OIPAHUYEHHOM JOCTYITHOCTH dHAOCKONMHA U MPT.

KiioueBble cjioBa: PEHTIEHONMAarHOCTHKA, KOHTPACTHOE YyCUJIEHHe, OapueBas  B3BECH,
a3odarorpacusi, wuppurorpadusi, sHreporpadus, KT-komonorpadus, XKKT, Busyanuzanus,
JMarHOCTHKA.
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Samargand, Uzbekiston

KONTRAST-BILAN KUCHAYTIRILGAN RENTGENOLOGIK USULLARNING OVQAT
HAZM QILISH TIZIMI (OHT) KASALLIKLARINI DIAGNOSTIKA QILISHDAGI
QO‘LLANILISHI

Annotatsiya

Magolada ovgat hazm qilish tizimi (OHT) Kkasalliklarini diagnostika qilishda kontrast-bilan
kuchaytirilgan rentgenologik usullarning imkoniyatlari ko‘rib chiqilgan. Bariy suspenziyasi
qo‘llaniladigan ~ an’anaviy  rentgenologik  tekshiruvlarning, jumladan, ezofagografiya,
gastroduodenografiya, irrigografiya va enterografiyaning informativligi va klinik ahamiyati tahlil
gilingan. Motor-evakuator funksiyani vizualizatsiya qilish, strikturalar, obstruktiv o‘zgarishlar,
yallig‘lanish jarayonlari, yaxshi va yomon sifatli o‘simtalarni aniqlashga alohida e’tibor qaratilgan.
Ichakning yallig‘lanish kasalliklari, divertikulyar kasallik, poliplar va neoplaziyalarni baholashda
kompyuter tomografik enterografiya (KT9O) va KT-kolonografiyaning diagnostik afzalliklari ko‘rib
chigilgan. Keltirilgan ma’lumotlar kontrast-bilan kuchaytirilgan rentgenologik usullar endoskopiya va
MRT imkoniyatlari cheklangan sharoitlarda OHT patologiyalarini erta aniglashda hamon qulay, kam
shikast yetkazuvchi va yuqori informativ diagnostik vosita ekanligini tasdiglaydi.

Kalit so‘zlar: rentgenodiagnostika, kontrast kuchaytirish, bariy suspenziyasi, ezofagografiya,
irrigografiya, enterografiya, KT-kolonografiya, OHT, vizualizatsiya, diagnostika.
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APPLICATION OF CONTRAST-ENHANCED RADIOLOGICAL METHODS IN THE
DIAGNOSIS OF GASTROINTESTINAL DISEASES

Abstract

The article discusses the capabilities of contrast-enhanced radiological methods in the diagnosis of
gastrointestinal (GI) tract diseases. An analysis is provided on the informativeness and clinical
significance of traditional radiological examinations using barium suspension, including
esophagography, gastroduodenography, irrigography, and enterography. Special attention is given to
the visualization of motor and evacuatory function, identification of strictures, obstructive changes,
inflammatory processes, and benign and malignant neoplasms. The diagnostic advantages of computed
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tomographic enterography (CTE) and CT colonography in evaluating inflammatory bowel diseases,
diverticular disease, polyps, and neoplasms are examined. The presented data confirm that contrast-
enhanced radiological methods remain an accessible, minimally invasive, and highly informative tool
for early detection of Gl tract pathologies, particularly in settings with limited access to endoscopy and
MRI.

Keywords: radiological diagnostics, contrast enhancement, barium suspension, esophagography,
irrigography, enterography, CT colonography, gastrointestinal tract, visualization, diagnosis.

Beenenune

3aboneBanus xemyaouHo-kumeyHoro tpakta (OKKT) 3aHuMaroT 01HO U3 BEAYIIUX MECT B CTPYKTYpe
oOmieli 3a00JIEBAEMOCTH U SIBJIAIOTCS 3HAYUMON MEIMKO-CONMAIbHOW TpoOiemoit. 1o maHHBIM
COBPEMEHHBIX 3IUJAEMUOJOTHYECKUX HAOIIOJEHUH, YaCTOTa BOCHAIUTEIbHBIX, ()YHKIIMOHAIBHBIX U
HEOIUTACTUYECKUX IPOLIECCOB B IUILEBAPUTENBHON CHCTEME HEYKJIOHHO pacTér, 4To TpedyeT
COBEPILLIECHCTBOBAHMUSI METOAOB WX pPAaHHEro BBbISBIEHUS U AU(QepeHIHaTbHON AUAarHOCTHKH.
HecmoTpss Ha axkTUBHOE BHEIPEHHME SHIOCKONMYECKMX U BBICOKOTEXHOJIOIMYHBIX METOJOB
BU3yQJIM3allMM, TaKMX KaK MarHuTHO-pe3oHaHcHas Tomorpaduss (MPT) m wmynbrucnmpanbHas
komnbioTepHas Tomorpadus (MCKT), TpaauiimoHHBIE PEHTTEHOJIOTMYECKHE WCCICIOBAHUS C
IIPUMEHEHUEM KOHTPACTHBIX BEILECTB IPOJOJIKAIOT 3aHMMAaTh BAKHOE MECTO B KIMHUYECKOU
MIPaKTHUKE.

KonTtpact-ycuieHHble peHTT€HOJI0IMYECKHE METO bl HO3BOJISIOT HOIYYHUTh JETAIbHYI0 HH(pOpMaIIio
He TOolbKo 0 MopdonorudeckoM coctosHuu opraHoB JKKT, Ho u 006 uX MOTOpPHO-3BaKyaTOpPHOM
(GyHKIMH, 4TO OCOOEHHO ILIEHHO MNpH JAMArHOCTHKE (QYHKUMOHAJIbHBIX HapYyIIEHUH, CTPUKTYD,
OOCTpYKIIMH M paHHUX HEOIUIaCTMYeCKMX u3MeHeHui. I[Ipumenenue OapueBoil B3BecH H
HozcoiepKalluX ~ KOHTPACTHBIX  IPENapaToB  CYIIECTBEHHO  pacHIMpseT JAMarHOCTUYECKUE
BO3MO)XHOCTH, TOBBIIIAS YYyBCTBUTEIBHOCTh M CHEHU(UYHOCTh MCCIEAOBAHUN MpPU PA3IUYHBIX
3a00J1€BaHUAX TTUIIEBO/IA, KEITYIKA, TOHKOW U TOJICTON KUIITKH.

B mnocnenHue roisl aKTMBHO pPa3BUBAIOTCS MOAUGUIMPOBAHHBIE METOABI — KOMIIBIOTEpHAs
tomorpaduueckass sHreporpadus (KTI), KT-kopoHorpaduss u [BOIHOE KOHTPAaCTUPOBAHMUE,
MIO3BOJISIIOIIAE ~ COYETAaTh  BBICOKOE  INPOCTPAHCTBEHHOE  pa3pellleHue,  MYJIbTUIUIAHAPHYIO
PEKOHCTPYKILMIO U KOHTPACTHOE YCUJIEHHE. JTU NMPEUMYIIECTBA JIENAI0T METOJAUKH HE3aMEHUMbBIMU
IIPU OLIEHKE BOCHAIUTENIbHBIX 3a00JI€BaHUI KUIIEUHUKA, TUBEPTUKYJISPHOM OO0JIE3HHU, OIyXOJIEBBIX
MTOPAKEHUM U IPYTUX NaTOJIOTHH.

VYuurteiBas BBICOKYIO pacipocTpaH€HHOCTh 3abonieBaHui JKKT n HEOOXOAMMOCTh KOMILJIEKCHOTO
MoAX0Jla K JMAarHOCTUKE, W3Y4YEHHE POJM KOHTPACT-YCHJICHHBIX PEHTTEHOJOTHYECKHMX METOJI0B
OCTaéTcsi aKTyaJbHBIM M 3HauyMMbIM. HacTosmias craThsi MNOCBSIIEHAa aHaIM3y COBPEMEHHBIX
BO3MO>KHOCTEH TaHHBIX METOAMK, X IPEUMYIIIECTB U OTPAHUUYEHUI B KIIMHUYECKOM NTPAKTUKE.
Ilenbto mccnenoBaHus SABISETCS aHAIN3 JMAarHOCTUYECKUX BO3MOYKHOCTENH KOHTPACT-yCHIJIEHHBIX
PEHTICHOJIOTHYECKUX METO/IOB NpU BBISBICHUH 3a00JIEBaHUM >KENTyI0YHO-KHILIEYHOTO TpakTa, a
TaKXXe OIIeHKa UX MH()OPMATUBHOCTH, KITMHUYECKON 3HAYMMOCTH U POJIM B COBPEMEHHOM aJITrOPUTME
JIy4€BOI TNAarHOCTHKHU.

MarepuaJibl 1 METO/bI
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HccnenoBanre OCHOBaHO Ha aHAJIM3€ Pe3yJIbTaTOB PEHTICHOJIIOTHYECKUX oOcienoBanuii 186
MalMeHTOB C TMOJO3PEHHEM Ha TMAaTOJOTHUIO JKETyJI0YHO-KUIIEYHOrO0 TPaKTa, MPOXOAUBIIUX
nuarHocTuky B TeueHue 2022-2024 rr. B uccnenoBanue ObUIM BKIIOYSHBI MAIIMEHTHI B BO3PACTE OT
18 no 82 ner (cpemuuii Bo3pact — 47,3 £ 12,8 roma), KOTOpPHIM OBLIM BBIMOJIHEHBI KOHTPACT-
YCHJICHHBIE METO/IbI HCCIICI0OBAHUS:

e 30darorpadus — 52 nanueHTa;

e ractpoayojieHorpadus — 48 maiueHToB;

e uppurorpadus — 41 nanueHr;

® peHTreH-3HTeporpadus — 25 ManueHToB;

e KT-suTeporpadus (KTD) — 20 marueHTOB.
KoHTpacTupoBaHHEe BBIMONHSIIOCH C WCIONB30BAHHEM OapueBOM B3BECH [UIS TPAJAULIMOHHBIX
PEHTTEHOJIOTUYECKUX HUCCIIEJOBAaHUM U HOACOAEpXKAlero HHU3KOOCMOJISIPHOTO KOHTPAcTHOTO
npenapata ans KT-sareporpadun. McecnenoBanus npoBOIMIINCh HA TU(POBBIX PEHTT€H-YCTaHOBKAX
C BBICOKMM IPOCTPAHCTBEHHBIM pa3pelieHueM u Mynbtucnupanibnom KT-ckanepe (64 cpesa).

Taoauna 1. PacnpeﬂeneHI/Ie MauCHTOB 110 BUJAaM KOHTPACT-yCHUJIICHHBIX MCTOI0B

Mertona uccjie10BaHus KoauvecTBo mamueHToB (n) Hoas (%0)
I30(arorpadus 52 279 %
["actponyonenorpadus 48 25,8 %
Hppurorpadus 41 22,0 %
Pentren-sureporpadus 25 13,4 %
KT-suTeporpadus 20 10,9 %
Bcero 186 100 %

ITameHTHI ObLIH pa3acCiICHbl Ha I'PYIMIIbI COTJIACHO HNPCAIIOIaracMomMy JUArHO3y: BOCHAJIUTCIILHBIC
3a00JIeBaHUS KUIICYHUKA, q)YHKLII/IOHaJ'ILHBIe HApyHICHUs, OITYXOJICBBIC HNPOUCCChI, CTPUKTYPBI U
O6Cpr1(I_[I/II/I. P €3YyJIbTAaThl UHTCPIPECTUPOBAJINCH ABYMSA HEC3aBUCHUMBIMU CIICLIUATIUCTAMU.

I'padmuk 1. /IluarHocTrueckast 49yBCTBUTEIBHOCTh METOA0B (%)

[OuarHocTr4eckasa 4yBCTBUTENbHOCTE METOA0B

PeuTren-avTeporpapna
FacTponyoneHorpadns
Wppurorpacdns
F3odarorpadna

KT-sHTeporpatuns

0 20 40 60 80
YyBETBUTENBHOCTH (%)
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Onucanue rpaduka:
KT-3uTeporpadust mpoaeMOHCTPUPOBAIa HAUBBICIIYIO JHATHOCTHUECKYIO YYBCTBUTEILHOCTH (89%)
IIPH BBISIBJICHUH BOCHAIUTEIBHBIX 3a00JI€BaHUI KUILIEYHUKA U Heorla3uil. D3o¢arorpadus nokasana
BBICOKYIO0 3((EeKTUBHOCTh B JTUArHOCTHKE CTPUKTYp mnuuieBona (82%). Uppurorpadus ocraBanach
MH(OPMATUBHOM MPH BBISBICHUN TUBEPTUKYJIUTA U omyxoiyied tosnctoil kumku (74%). Haumenee
YyBCTBUTEJIHHON OKa3ajach TPaJAULIMOHHAS peHTreH-sHTeporpadus (54%).
PesyabTarsl
AHnanu3 186 peHTreHOJOrH4eCKUX UCCIEI0BaHUN C IPUMEHEHUEM KOHTPACTHBIX METOAMK MTO3BOJINI
BBISIBUTH IMPOKHA CIIEKTP MATOJIOTUH JKEITy0YHO-KUIIEYHOTO TPAKTa M OLICHUTh HH(POPMATUBHOCTb
Kaxxgoro Merona. llomyueHHble pe3ysbTaThl AEMOHCTPUPYIOT Pa3IMYHYH0 YYyBCTBUTEIBHOCTH M
CHEeU(pUIHOCTh METOAMK B 3aBUCUMOCTH OT JIOKAJIM3ALUU U XapaKTepa MaToJIOTHYECKOro mpoiecca.
1. ITuweso0
330¢arorpadus BeisgBuiIa natonoruio y 41 u3 52 nanuentos (78,8%).
CtpykTypa 0OHapy>KEHHBIX U3MEHEHUI:

® CTPHUKTYpHI pa3anuHoil atnonoruu — 18 ciyuaes (43,9%);

e ractpod3odareanbubiii pedarokc — 12 ciayyaes (29,2%);

e JMBEPTUKYJIBI uieBoga — 5 ciydaes (12,1%);

e omyxoJieBbie mopaxeHus — 6 ciyqaes (14,6%).
MeTto poIeMOHCTPUPOBAI BBICOKYIO UyBCTBUTEIBHOCTh MIPH BBISBICHUU HAPYLICHUH MOTOPUKH U
(yHKIIMOHATBHBIX PACCTPOMCTB.
2. XKenyook u osenaoyamunepcmunas kuwika
lactponyonenorpadus mo3Bosniaa oOHAPYKUTh MaTtoioruto y 32 u3 48 narueHToB (66,7%).
Haubonee yacTsIMu HaxoAKaMu ObUIN:

e s3BeHHas OonesHb xenyaka u JIIK — 11 cnydaes (34,4%);

® TUNEPKUHETUYECKUE HapyIIEeHUs NepucTaibTuku — 9 ciydaes (28,1%);

e pyOuoBBIE AehopMaIK MTUIOPOAYOIeHATIBHOM 30HB — 7 citydaeB (21,9%);

e omyxouu xenyaka — 5 ciaydaen (15,6%).
JIBOliHOE KOHTPAaCTUPOBAHNE 3HAUUTENIBHO MOBBIIAIO BU3YAIM3ALUIO CKIIAJ0K CIM3UCTON M paHHUX
HEOIUTACTUYECKUX U3MEHEHHUN.
3. Toacmas kuwika
Wppurorpadus BeisiBuia naronaoruto y 29 us 41 nauuentos (70,7%).
Yare Bcero 1MarHoCTUPOBANINCH:!

® JMBEpPTHKYJsApHas Oone3Hb — 12 ciyuaes (41,4%);

e BocnanuTenabHbIe U3MeHeHuss — 9 ciyyaes (31,0%);

® OMyXOJIM TOJCTOM KUIIKU — 5 ciydaes (17,2%);

® JIOJMXOKOJIOH M JIpyrue aHoMaiauu pa3Butus — 3 ciydas (10,4%).
Merton octaBancs 0co0eHHO HH(POPMATUBHBIM IIPU HEBO3MOXKHOCTHU BBIITOJTHEHUS KOJIOHOCKOIIHH.
4. Tonkas kuwika
Pentren-sureporpadus BeIssBUIIa TATOJIOTHIO CPABHUTENBHO peske — 12 n3 25 nauueHToB (48%).
OCHOBHBIE HaXOIKH:
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® CHUHJIPOM MallbabcopOImu — 5 cIydaes;

® HEMOJIHbIE OOCTPYKIUU — 4 clly4as;

® OIlyXOJIM TOHKOM KUIIKH — 3 ciryyasi.
Metoa mpoAeMOHCTPUPOBAT OTPAHUYCHHYIO UyBCTBUTEIBHOCTh B cpaBHeHUU ¢ KT-sHTeporpadueii.
5. KT-sumepoepaghus (KT3)
SIBunace Hanbosnee UHPOPMATUBHOMN: TaTOJIOTUs OOHapyxeHa y 17 u3 20 nauuenTtos (85%).
Pacnipenenenue BbISIBIEHHBIX TATOJIOTHI:

e Oone3nb Kpona — 8 ciryuaes;

®  OmyXoOJIeBbI€ MPOLIECChl — 4 ciyyasi;

®  BBIPAKEHHBIE BOCIAIIUTEIbHBIE U3MEHEHUS — 3 cilyyasi;

® CTPUKTYPLI U CBUILIEBBIC XO/JAbl — 2 cliy4das.
KTD obecneunBana YCTKYIO OINICHKY TOJIOWHBI CTCHKM KHIICYHHKA, CTCIICHU BOCIIAJICHUA,

SKCTPAaNHTECCTUHAJIBbHBIX HpOHBJ’IeHI/Iﬁ U OCIIOJKHEHHIA.

Tabaunna 2. BeisiBiasieMocTh NAaTOJIOTUU Pa3InYHBIMU METOAAMHU

Meton Kon4yecTBO BBISABJIEHHBIX Oo61as BoisaiBJsIEeMOCTDb (%)
cayvyaeB
D30darorpadus 41 /52 78,8 %
lNactponyonenorpadus 32/48 66,7 %
Uppurorpadust 29/41 70,7 %
Pentren-sHreporpadust 12/25 48,0 %
KT-sHTeporpadus 171720 85,0 %

I'pagux 2. CpaBHuTEIbHAS BBIBIAEMOCTH (%)

PeHTreH-aHTeporpachna

lacTpoayoneHorpadma

MeToAb!
m KT-2 — 85.0%
m S3ocarorpacvas — 78.8%
m Wppwrorpacma — 70.7%
mm acTpopgyoneHorpatua — 66.7%
Wppwrorpad) ™= PeHTreH-sHTeporpadgusa — 48.0%

KT-3

J30harorpacus

Obcyxaenue
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[TonmyyeHHbIE pe3yNbTaThl MOATBEPKAAIOT 3HAYUMOCTh KOHTPACT-YCHUIICHHBIX PEHTI'C€HOJIOTHYECKUX
METOAOB B JMAarHOCTHKE 3a00JI€BaHUN IKEIYAOYHO-KUIIEYHOTO TpaKTa M JIEMOHCTPUPYIOT
muddepeHIUPoBaHHYI0 () (HEKTUBHOCTh PA3IUYHBIX METOAMK B 3aBUCHMOCTH OT HCCIIEIYEMOTO
otaena JKKT u xapakTepa naTosoruueckoro mnpoiecca.
1. Ponp TpaiMIIMOHHBIX PEHTI€HOJIOTHYECKUX METO/IOB
O30¢arorpadus u racrpoayojeHorpadus NpOJOJIKAIOT OCTABATHCS BAXKHBIMM HMHCTPYMEHTaMU
NEPBUYHON JUArHOCTHKH, OCOOEHHO B YCJIOBUSX OrpaHMUYEHHOH IOCTYHMHOCTH 3HJIOCKOINHYECKUX
UCCIICIOBAaHUM WM TpPU HAIMYMM TPOTHBOINOKA3aHMH K HHUM. BBICOKas 4YyBCTBHUTENBHOCTH
a3odarorpadpun (78,8%) oOycioBIEHA BO3MOKHOCTBIO OIICHKH HE TOJIBKO CTPYKTYpHBIX, HO U
(YHKIMOHATBHBIX XapaKTEPUCTUK MUIIEBO/Ia — MOTOPHKH, HATHMUUS pediokca, GU3noI0rHuaecKux
Y TIATOJIOTUYECKUX 3aJIepKeK 0apueBoil CycrieH3nu.
lactponyoneHorpadust mposiBUiIa  yMEpPEHHYK  YyBCTBUTEIbHOCTH  (66,7%), onHako eé
JMAarHOCTHYECKas LIEHHOCTh BO3pacTaeT IMpU MPUMEHEHUH JBOMHOIO KOHTPacTHPOBAHMUS,
MO3BOJISIOIIETO BBIABJIATh PAaHHUE CTAJUM OIyXOJIEBBIX IMPOLECCOB U MHUHUMAJIbHBIC SI3BEHHBIE
nedextsl. HecMOTps Ha KOHKYPEHIMIO CO CTOPOHBI 3HJOCKOIHMM, METOJ OCTa€TCs MOJE3HBIM IS
OLIEHKU HBaKyaTOpHON (YHKLHHU KeIyJKa M JyOoAEHaJIbHON 30HBI, @ TaK)Ke IPU HEBO3MOXHOCTU
BoimosiHeHUss OI'JIC.
2. 3HaYNMOCTb Uppurorpadun
Wppurorpadus mpoaeMoHCTprupoBaia BEICOKYI0 HHpopMaTHBHOCTH (70,7%) mpu TUBEPTUKYIISPHOMI
00JIe3HHU, OIyXOJIEBBIX 00PAa30BaHUSAX U XPOHHUECKUX BOCHAIUTEIBHBIX MPOLECCAX TOJCTON KUIIKH.
B ycrnoBusix, Korja KoJIOHOCKOINHS HE MOXKET ObITh BBIIOJIHEHA W3-32 HETIEPEHOCUMOCTH, CTEHO3a WU
TEXHUYECKMX OrpaHMuYeHHH, uppurorpadusi OCTaércsi ajJbTEPHATUBHBIM U HAJEKHBIM METOA0M
BU3YaJIM3aLUU CTPYKTYPBI U pelibeda TOJICTON KUIIKH.
OCOOEHHO BaXKHBIM SIBJISETCS TO, YTO ABOMHOE KOHTPACTUPOBAHHE MO3BOJISET BBIABIATH MOJIMIBI U
MTOBEPXHOCTHBIE CIIM3UCTHIC H3MEHEHUS, BU3YaIbHO HEJOCTYITHBIC TIPU OOBIYHOIN PEHTTEHOCKOIINH.
3. OrpanudeHus peHTreH-3HTeporpadun
Pentren-sureporpadgusi mokazaia HHU3KYIO BBISBISIEMOCTh (48%). DTO CBsA3aHO C OrpaHHUYCHHOU
BO3MOKHOCTBIO OIIEHKH TOJIIIMHBI CTEHKH KHUIICYHHKA, OTCYTCTBHEM JTAHHBIX O ME3ECHTEPHAIBHBIX
CTPYKTYpPax U HEBO3MOXHOCTbIO OOHAPY’KMBAaTh BHEKUIIIEYHBIE OCIOKHEHUs. MeTOo] UMeeT 3HaueHHue
IIPU TUArHOCTUKE MaJIbabCOPOIIMU U HEMOIHBIX OOCTPYKIMM, HO HE MOKET CUUTAThCS JJOCTATOYHBIM
MHCTPYMEHTOM JIJIsl TMarHOCTUKU BOCHIAIUTENIBHBIX 3a00JIeBaHUI TOHKON KHUILIKH.
4. ITpeumymecta KT-auTeporpadun
KTD mnokazana HauBBICHIYI0 IUAarHOCTHUECKYr0 HWH(opMaTtuBHOCTH (85%) W 10Ka3ajga CBOIO
3G GEKTUBHOCTh TPU BBISBICHWW Oosie3HW KpoHa, OMyXOJEeBBIX MPOIECCOB M OCIOKHEHHBIX
BOCIIAJIUTEIHHBIX U3MEHEHUH.
E€ mpenmytiecTBa CBs3aHbBI ¢ BO3MOXHOCTBIO:

® TOYHOIO U3MEpPEHUs TOJIIHUHBI U TNIOTHOCTU CTEHKU KHUIIIKH;

® OIICHKHU CTETICHH BOCTIAJICHHUS;

e BH3yaJM3allMH CBUIIEBBIX XOJ0B U a0CIIECCOB

® U3yYEHHS ME3EHTEPUAIBbHBIX U3MEHEHUI;

®  BbINTOJHCHHA MYJIBTUILIIAHAPHBIX peKOHCTPYKHHfI.

63
© HealthWay.uz 2025 Vol.1 Ne4


https://healthway.uz/

HealthWay: lImiy-amaliy tibbiyot jurnali ISSN: 3093-8627

Taxum o6pazom, KTD sBisieTcst MeTo1oM BBIOOpa MPU BOCTIATUTENBHBIX 3200JI€BaHUAX KUIICYHHKA,
0COOEHHO y MOJIOJIBIX MAIMEHTOB H MPU MO03PEHUH HA OCIOKHEHHUSL.
5. MecTo KOHTPacT-yCUIIEHHBIX METOI0B B COBPEMEHHON JTUAarHOCTUKE
Hecmotpss Ha pasBuUTHE BBICOKOTEXHOJOTHMYHBIX METOJIOB BU3yaIM3allH, TPaJAULUOHHbBIE
PEHTTEHOJIOTUYECKUE HCCIIE0BAaHUS COXPAHAIOT CBOE MecTo B auarHoctuke 3aboneBanui JKKT
Osraromaps:

® JIOCTYIHOCTH;

® HU3KOU CTOMMOCTH;

® MHUHHMAaJbHOW MHBAa3UBHOCTH;

® BO3MOXHOCTH (DYyHKIIMOHAJIbHOM OLIEHKU;

® BbBICOKOW YyBCTBUTEIHHOCTHU MIPH ONPEICIEHHBIX BUaX NAaTOJIOTHH.
TenaeHuny MociaeIHUX JIeT MOKA3bIBAIOT, YTO ONTUMAIIBHBIA MOAXO 3aKII0YaeTcs B KOMOMHAIUN
METOJIOB: TPAIUIIMOHHAS PEHTTCHOJIOTHS JJIsl IEPBUYHOMN OLIEHKH M (YHKIIMOHAJIBHOU TUATHOCTHKH,
a KTD — nns yTouHeHUs CTPYKTYPbI U BBISIBICHUS OCIOXKHEHHIHA.
3akiroyenue
KoHnTpact-ycuneHHple pEeHTI€HOJIOTMUECKHE METOIbl COXPaHSIOT CBOE BBICOKOE KIMHHUYECKOE
3HAYEHUE B JIMAarHOCTUKE ILIMPOKOro Kpyra 3a00JieBaHUM IKEIyJOYHO-KHUILIEYHOro Tpakra. Wx
3G GEeKTUBHOCTh O00YCIOBICHA BO3MOYKHOCTHIO OJHOBPEMEHHO OILIGHUBATh MOP(OIOTHYECKHE H
(GyHKIHMOHATBHBIE OCOOCHHOCTH MHILNEBOJIA, JKETyAKa, TOHKOM M TOJCTOW KHUIIKH, YTO OCOOEHHO
BAYKHO IIPH CTPUKTYpaX, HAPYLIEHUSIX MOTOPUKH, BOCHAIUTEIbHBIX U HEOIUIACTUYECKUX ITpoLieccax.
Tpagumuonnsie Meronbl — 330¢arorpadus, ractpoayoneHorpaguss u uppurorpapus —
MIPOJOIKAIOT OCTABAThCS NOCTYMHBIMU, HHOOPMATUBHBIMU U BOCTPEOOBAHHBIMU HMCCIIEIOBAHUSMU,
0COOEHHO B CHUTyalMsAX, KOTJa SHIOCKOMMS MPOTUBOMNOKA3aHA WJIM HEBO3MOXKHA. DTH METOAMKH
MIO3BOJISIFOT BBIABIIATE PAaHHHE CTPYKTYPHBIE M3MEHEHUS, OLIEHUBAaTh MOTOPUKY U JUAarHOCTHPOBATh
paznuyHbie POPMBI OOCTPYKTHUBHBIX COCTOSTHUH.
KT-snTeporpadus nokaszana cCBOK BbICOYAMIIYIO AMATHOCTUYECKYIO IIEHHOCTh IPU BOCHAIUTEIbHBIX
3a00JIeBaHUAX KHUIIEUYHUKA, OIYXOJEBBIX MpOLEccCaX M OCIOXKHEHHBIX (QopMax MaTOJOTHH.
B03MOXHOCTh OJHOBPEMEHHOMN BU3YyaIU3allUU CTEHKU KUILIKH, OKPYKAIOIINX TKAaHEH 1 BHEKUIIEYHBIX
W3MEHEHUH JenaeT €€ He3aMEHHMMbIM HHCTPYMEHTOM B COBPEMEHHOM allfOPUTME JIy4yeBOM
JTMarHOCTHKH.
B koMIiekce nony4eHHble JaHHbIE OTYEPKUBAIOT, YTO PALIMOHAIBHOE HUCIIOJIB30BAHUE PA3INYHBIX
KOHTPACT-yCHUJIEHHBIX PEHTI€HOJIOTMUECKUX METOAMK IO3BOJISIET CYIIECTBEHHO MOBBICUTh TOYHOCTh
nuarHocThky 3aboneBanuii JKKT, cBoeBpeMEHHO BBISBIISTH OCI0KHEHUS U ONTUMU3UPOBATH TAKTUKY
nanpHeiero gedenus. CoueTanue TpaJIuLUOHHBIX PEHTTEHOJIOTUYECKUX MTOAX0/I0B U COBPEMEHHBIX
TexHosioruii, Takux kak KT-saTeporpadus, obecrieunBaer HanbOosiee MOTHBIH M OOBEKTHBHBINA
JIMarHOCTUYECKUN pe3yJIbTar.
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ASSESSMENT OF LIVER FIBROSIS AND STEATOSIS USING ELASTOGRAPHY
Abstract
The article examines the diagnostic capabilities of modern elastography methods in assessing liver
fibrosis and steatosis. In recent years, elastography has been widely used as one of the main non-
invasive methods for early detection, determination of treatment tactics, and assessment of the
prognosis of liver diseases. The study analyzed the sensitivity, specificity, and clinical applicability of
such methods as shear wave elastography (SWE), transient elastography (TE), and point shear wave
elastography (pSWE). The advantages and limitations of elastography in determining the hardness of
liver tissue and the degree of steatosis, as well as comparative results with other laboratory and
instrumental methods, are also presented. The obtained data indicate the high effectiveness of
elastography in the early diagnosis of chronic liver diseases and monitoring the dynamics of the
disease.
Keywords: elastography, liver fibrosis, steatosis, shear wave elastography, transient elastography,
liver hardness, non-invasive diagnostics, NAFLD, NASH.
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ELASTOGRAFIYA USULI YORDAMIDA JIGAR FIBROZI VA STEATOZNI BAHOLASH.
ANNOTATSIYA

Magolada jigar fibrozini va steatozni baholashda zamonaviy elastografiya usullarining diagnostik
imkoniyatlari o‘rganilgan. So‘nggi yillarda elastografiya jigar kasalliklarini erta aniqlash, davolash
taktikasini belgilash va prognozni baholashda invaziv bo‘lmagan asosiy metodlardan biri sifatida keng
qo‘llanilmoqda. Tadqiqotda shear wave elastografiya (SWE), transient elastografiya (TE) hamda point
shear wave elastografiya (pSWE) kabi metodlarning sezgirligi, spetsifikligi va klinik qo‘llanishi tahlil
qilindi. Shuningdek, jigar to‘qimasining qattiqligi va steatoz darajasini aniqlashda elastografiyaning
afzalliklari, cheklovlari hamda boshga laborator-instrumental usullar bilan solishtirilgan natijalari
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keltiriladi. Olingan ma’lumotlar elastografiyaning jigar surunkali kasalliklarida erta tashxis qo‘yish va
kasallik dinamikasini monitoring qilishda yuqori samaradorlikka ega ekanligini ko‘rsatadi.

Kalit so‘zlar: elastografiya, jigar fibroz, steatoz, shear wave elastografiya, transient elastografiya, jigar
qattigligi, invaziv bo‘lmagan diagnostika, NAFLD, NASH.
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OLHEHKA ®UBPO3A U CTEATO3A IIEYEHHU C TIOMOI IO 3JJACTOT'PAOUN
AHHOTALIUA
B craThe paccMaTpuBarOTCSl IUarHOCTUYECKHUE BO3MOXKHOCTH COBPEMEHHBIX METOOB dacTorpapuu
npu oreHke Gudpo3a u crearosa nedeHu. B mocneaHue rosl 3nactorpadus IMPOKO UCTIONB3YETCS
KaK OJIMH W3 OCHOBHBIX HEHMHBA3WBHBIX METOOB JIJIi PAHHETO BBISBJICHHS, ONPEACIICHUS] TaKTHUKU
JIEYCHUST M OIICHKM TIPOrHO3a 3a00JieBaHMK TIeueHU. B wHcciegoBaHUU  MPOaHATM3WPOBAHBI
YyBCTBUTEJILHOCTh, CHEUU(DUUYHOCTh M KIMHUYECKas MPUMEHHUMOCTh TaKHUX METOJOB, KakK
anactorpadus casuropoir BonHOM (SWE), Tpan3ueHntHas oanactorpadus (TE) wm Toueunas
anacrorpadusi caBuroBoir BosiHoi (PSWE). Takke mpeacTaBieHbl MPEUMYIIECTBA U OTPaHUYCHUS
snactorpauu B OMNpPENETICHUH KECTKOCTH TEUYEHOYHOW TKAaHU W CTENEHM CTearo3a, a Takke
CpPaBHUTEIBHBIE PE3YJbTAThl C JAPYTMMH JA0OPAaTOPHBIMH W HWHCTPYMEHTAJIBHBIMA METOJaMHU.
[Tonyuennble MaHHBIE CBHAETENHCTBYIOT O BBICOKOW 3(dexTuBHOCTH dnacTorpaduud B paHHEU
JUArHOCTUKE XPOHUYECKUX 3a00JIEBaHU I MEUEHU U MOHUTOPUHTE JUHAMUKH OOJIE3HHU.
KuroueBble cioBa: snacrorpadus, ¢uOpo3 medeHH, creaTos, dyacTtorpadusi CIBUTOBON BOJHOMH,
TpaH3UEHTHas diacTtorpadus, )KECTKOCTh NeueHu, HenHBa3uBHas auarHoctuka, HAXKBIT, HACT'.

INTRODUCTION

Liver diseases are one of the leading causes of death and disability worldwide. In particular, the
absence of early detection of liver fibrosis can lead to its severe complications, such as cirrhosis, portal
hypertension, and hepatocellular carcinoma. At the same time, as a result of modern lifestyles, eating
habits, and the widespread prevalence of metabolic syndrome, there is a sharp increase in cases of non-
alcoholic fatty liver disease (NAFLD) and its severe form - NASH. This further increases the need for
timely, accurate, and non-invasive assessment of liver steatosis and fibrosis.

Traditionally, biopsy is used as the "gold standard" for liver fibrosis. However, the biopsy is invasive
and may not fully represent the entire liver tissue due to the risk of complications, high cost, discomfort
for the patient, and the local nature of the sample. Therefore, in recent decades, elastography
technologies for assessing liver stiffness have been rapidly developing and widely implemented in
clinical practice.
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Elastography is an ultrasound-based technology that measures the elasticity of liver tissue, has high
efficiency in early detection of non-invasive, irreversible tissue changes. Its main types - transient
elastography (TE), shear wave elastography (SWE), and point shear wave elastography (pSWE) -
allow for a step-by-step assessment of the degree of fibrosis and steatosis. These methods are becoming
increasingly accepted as an alternative to liver biopsy and are becoming important in monitoring
changes in NAFLD, viral hepatitis, autoimmune hepatitis, alcohol-dependent liver diseases, and other
etiologies.

In this regard, an in-depth study of various elastography technologies, their advantages and limitations,
diagnostic accuracy, and the possibilities of clinical application is one of the urgent scientific and
practical tasks of today. This article highlights the diagnostic value of elastography in assessing liver
fibrosis and steatosis based on modern scientific sources and analyses.

MATERIALS AND METHODS

The study was conducted at the Republican Specialized Center of Hepatology from 2023 to 2025. A
total of 180 patients (age 19-72, average 44.849.6 years) were included in the study.

Table 1. Patients were divided into the following groups according to their etiology:

Groups Etiology N (n=180) Percent (%)

Group 1 NAFLD/NASH 72 40%

Group 2 Viral hepatitis B/C 64 35.5%

Group 3 Alcohol-induced liver 28 15.5%
disease

Group 4 Other etiologies 16 9%

Three types of elastography technology were used in the study:

1. Transitional elastography (TE) - FibroScan

2. Shear Wave Elastography (2D-SWE) - Siemens/Canon

3. Point Shear Wave Elastography (pSWE) - GE Logic E9

Liver stiffness (kPa) and steatosis index (CAP, dB/m) were measured. At least 10 measurements were
performed on each patient, and the median value was taken as the final result.

Laboratory indicators

In all patients, ALT, AST, GGT, ALP, total bilirubin, platelet count, IRI, and lipid profile were
assessed.

Table 2. Non-invasive scores of fibrosis were also calculated:

Indicator Formula Purpose
FIB-4 (age x AST) / (platelet x Fibrous screening
VALT)
APRIL (AST / ULN) x100 / Platelet Fibrosis assessment

Table 3. The level of fibrosis was assessed according to the world consensus based on the following
criteria:
Fibrous stage TE (kPa) 2D-SWE (kPa) Clinical description
FO-F1 <7.0 <6.5 Minimal fibrosis
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F2 7.1-9.5 6.6-8.0 Medium level
F3 9.6-12.5 8.1-9.5 Significant fibrosis
F4 >12.5 >0.6 High probability of
cirrhosis
Table 4. Steatosis was assessed according to CAP:
Steatosis degree CAP (dB/m) Definition

SO <238 No steatosis

S1 238-259. Light

S2 260-290 Middle

S3 >290 Heavy

RESULTS

The main demographic indicators of 180 patients included in the study are presented in Table 5.

Table 5. Demographic data of the study participants

Indicator Average = SD Min-Max
Age (years) 448 £9.6 19-72
Gender (Female/Male) 104 /76 -
BMI (kg/m2) 29.4+43 19.2-38.6.
ALT (U/L) 62 +21 18-141.
AST (U/L) 54 £19 16-132.
Thrombocyte (109/L) 198 + 54 92 -314

The levels of fibrosis determined by elastography in the study are presented in Table 6.
Table 6. Distribution of fibrosis levels according to elastography results

Fibrous stage N (%) TE median (kPa) SWE median (kPa)
FO-F1 68 (38%) 5.6. 5.0
F2 52 (29%) 8.1. 7.2.
F3 34 (19%) 10.8. 8.9.
Fa 26 (14%) 18.6. 12.1.
Table 7. Hepatic stiffness by degrees of steatosis (SWE)
Steatosis degree Liver hardness (kPa) Explanation
SO 52+0.8 Normal
S1 6.1 +1.1 Lightly elevated
S2 74+13 Moderately increased
S3 9.1+1.8 Significantly increased

A moderately strong correlation was noted between FIB-4 and APRI indicators and elastography

results:
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. TE - FIB-4: r=0.61, p < 0.001

. SWE - FIB-4: r = 0.68, p < 0.001

. TE - APRI: r=0.55, p < 0.01

Results of elastography in etiological groups

In the NAFLD/NASH group, a high degree of steatosis was noted, and in viral hepatitis, a high degree
of fibrosis.

Table 8. TE results by etiology (kPa)

Group Median kPa F3-F4 share (%)
NAFLD/NASH 7.8. 22%
Viral hepatitis 10.6. 41%
Alcohol CAS 12.1. 48%
Other etiologies 8.2. 25%
DISCUSSION

The results of this study showed that elastography technologies have high diagnostic value in assessing
liver fibrosis and steatosis. The obtained data are consistent with the scientific data presented in the
international literature, confirming the further strengthening of the role of elastography in clinical
practice.

1. Distribution and clinical significance of fibrosis levels

In the study, FO-F1 levels were detected in 38% of patients, F2 in 29%, and F3-F4 in 33%. These
indicators are associated with the late detection of liver diseases against the background of an increased
prevalence of NAFLD/NASH and viral hepatitis, especially the high proportion of patients in the F3-
F4 stage (33%), which indicates a significant clinical problem.

The correspondence between the results of TE and 2D-SWE is high, and the median values are close
to each other (at stage F2 TE - 8.1 kPa, SWE - 7.2 kPa; TE - 18.6 kPa, SWE - 12.1 kPa at stage F4),
which indicates the reliability of both elastography technologies in assessing fibrosis.

These findings once again substantiate the advantages of elastography as an alternative method to
biopsy.

2. High prevalence of steatosis and clinical consequences

In the study, the 61% of cases of C2-C3 steatosis, in particular, the high number of patients with C3
degree in the NASH group, indicates that steatosis is an independent risk factor affecting liver fibrosis.
Clear differences between CO and C3 according to the CAP index (from 212 dB/m to 312 dB/m)
confirm the high sensitivity of detection of steatosis using elastography.

According to the obtained results, an increase in the degree of steatosis significantly influenced the
increase in liver hardness (C0: 5.2 kPa — C3: 9.1 kPa). This indicator corresponds to the scientific
conclusion noted in international data that "steatosis accelerates fibrosis."

3. Correlation between elastography and non-invasive laboratory scoring systems

The presence of a moderately strong correlation (r = 0.61-0.68) between the results of elastography
and laboratory scoring systems such as FIB-4 and APRI increases the clinical significance of
elastography. This means that elastography increases the accuracy of diagnosis and increases the
effectiveness of fibrosis detection when used in combination with laboratory markers.
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In clinical practice, the combined use of laboratory scoring systems with TE or SWE creates a "high
accuracy + high specificity” model for determining the moderate and severe stages of fibrosis.

4. Differences between etiological groups

In the study, distinct differences between the etiological groups were observed:

. The proportion of F3-F4 in viral hepatitis is 41%, which confirms a faster progression of
fibrosis.

. In alcohol-induced liver disease, the median hardness was 12.1 kPa, and a high degree of
fibrosis prevailed in this group (48%).

. In the NAFLD/NASH group, liver stiffness was moderate, but severe steatosis (C3 - 30%)
was more common.

These differences indicate the need for individual consideration of etiological factors in clinical
practice. Due to its high overall diagnostic accuracy, elastography is recommended as one of the
primary selection methods for assessing fibrosis.

CONCLUSION

The results of the study showed that elastography technologies - transient elastography (TE), shear
wave elastography (2D-SWE), and point-SWE - are highly informative, reliable, and widely used in
clinical practice in assessing liver fibrosis and steatosis. Elastography has proven its advantage as an
alternative diagnostic approach, free from the invasiveness of biopsy, convenient for repeated
monitoring, and safe for patients.

Although the proportion of FO-F1 (38%) and F2 (29%) for the degree of fibrosis in the study is high,
the detection of late-stage fibrosis, such as F3-F4, in 33% of patients indicates the need to strengthen
early screening and regular monitoring of liver diseases. The high prevalence of stages C2-C3 of
steatosis (61%) once again confirms that NAFLD/NASH is an expanding epidemiological problem.
A moderately strong correlation of elastography results with laboratory scoring systems such as FIB-
4 and APRI (r = 0.55-0.68) showed that this method has a high value as an additional tool for
increasing the accuracy of diagnosis. Also, the analysis of etiological groups confirmed the
predominance of a faster development of fibrosis in viral hepatitis, and high degrees of fibrosis in
alcohol-dependent liver diseases.

In general, with the help of elastography, high indicators of liver stiffness and steatosis (TE median
F4 - 18.6 kPa, S3 - 312 dB/m) simplify clinical decision-making on liver pathologies, provide a clear
direction in the choice of treatment strategy, and make it possible to divide patients into groups based
on an individual approach.

Based on the obtained results, elastography in the assessment of liver diseases:

. in early detection of fibrosis,

. in determining the degree of steatosis,
. in dynamic monitoring of treatment,

. in reducing the number of biopsies

is recommended as one of the main diagnostic methods.

Considering the relevance of the topic and the high effectiveness of elastography methods, the
widespread introduction of this technology into practice will serve to improve early diagnosis of liver
diseases, optimize patient management, and improve clinical outcomes.
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ONTUMM3AILIUS BE3ONMACHOCTHU Y JMATHOCTUYECKOHN D®PEKTUBHOCTH
HHMU3KOA0O30BbIX PEHTTEH-ITPOTOKOJIOB B IEIUATPUN

AHHOTANUA
B nanHO#1 cTaThe paccMaTpUBAOTCS BOIPOCH ONTUMU3ALUHU YPOBHS 0€30I1aCHOCTH U
JMArHOCTHYECKOU 3 HEKTUBHOCTH IPUMEHEHHS HU3KO/1030BbIX PEHTI€HOBCKUX IIPOTOKOJIOB B
NeINaTPUYECKOM MPAKTUKE. Y UUThIBAsE BEICOKYIO UyBCTBUTEIIBHOCTh AETCKOTO OpraHu3Ma K
MOHU3UPYIOLIEMY U3JIy4YEHHIO0, CHU)KEHUE JTy4eBON HArpy3KU IpU MPOBEIEHUH PEHTI€HOJIOTHYECKUX
HCCIIEIOBAaHUM SIBIISIETCS OJJTHOM M3 KIIIOUEBBIX 3a/1a4 COBPEMEHHOI paauonoruu. B uccnenoBanuu
poaHaIN3upoBaHa FPPEKTHUBHOCTh HU3KO030BBIX TEXHOJIOTUH, HU(PPOBBIX IETEKTOPOB,
aBTOMATHYECKOro KOHTpoJis 3kcno3uuu (AEC), puibTpanuy 1 KOTMMAUU KaK TEXHUYECKUX
noxon0B. Kpome Toro, paccMarpuBaroTCs CTpaTerHi MUHUMH3AIMH 00TydeHUs 0€3 CHIDKEHHS
JMAarHOCTHYECKOTO KayecTBa, CTaHAAPTH3AIMS TPOTOKOJIOB Ha ocHOBe mpuHimna ALARA, Bei6op
BO3pacT-COOTBETCTBYIOLINX NapaMeTpoB. CTaThbs 3aBepuIacTCs HAy4YHO-IIPAKTUYECKUMU
IIPEUIOKEHUSIMU, HallpaBJIEHHBIMU HA CO3/1aHUe 0e30MacHON AUarHOCTUYECKOH cpelibl B
NeANaTPUIECKON PaIUOJIOTHN.
KiroueBble cjioBa: mneauarpus, HHM3KOJI030Bas peHTreHorpadus, paauanyoHHass O0e30MacHOCTb,
nuarHoctuueckas 3¢ dextuBHocth, ALARA, AEC, paguonorus, neauaTpuyeckue IMPOTOKOJIbI
BU3YaJIU3aliH.
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PEDIATRIYADA PAST DOZALI RENTGEN PROTOKOLLAR XAVFSIZLIGI VA
DIAGNOSTIK SAMARADORLIGINI OPTIMALLASHTIRISH
Annotatsiya
Ushbu maqolada pediatriya amaliyotida past dozali rentgen protokollarini qo‘llashning xavfsizlik
darajasi va diagnostik samaradorligini optimallashtirish masalalari yoritiladi. Bolalar organizmining
ionlashtiruvchi nurlanishga yuqori sezuvchanligi sababli, rentgen tekshiruvlarida nurlanish
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yuklamasini kamaytirish zamonaviy radiologiyaning asosiy vazifalaridan biri hisoblanadi. Tadgiqotda
past dozali texnologiyalar, ragamli detektorlar, avtomatik ekspozitsiya nazorati (AEC), filtratsiya va
kollimatsiya kabi texnik yondashuvlarning samaradorligi tahlil gilingan. Shuningdek, ALARA
tamoyili asosida protokollarni standartlashtirish, yoshga mos parametrlar tanlovi va diagnostik sifatni
pasaytirmasdan nurlanishni minimallashtirish strategiyalari ko‘rib chiqiladi. Maqola pediatrik
radiologiyada xavfsiz diagnostik muhit yaratishga garatilgan ilmiy-amaliy takliflar bilan yakunlanadi.
Kalit so‘zlar: pediatriya, past dozali rentgen, nurlanish xavfsizligi, diagnostik samaradorlik, ALARA,
AEC, radiologiya, bolalar tasvirlash protokollari.
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OPTIMIZATION OF SAFETY AND DIAGNOSTIC EFFECTIVENESS OF LOW-DOSE X-
RAY PROTOCOLS IN PEDIATRICS

Abstract

This article addresses the optimization of safety and diagnostic efficiency in the use of low-dose X-ray
protocols in pediatric practice. Due to the high sensitivity of the pediatric body to ionizing radiation,
reducing radiation exposure during X-ray examinations is one of the primary tasks of modern
radiology. The study analyzes the effectiveness of low-dose technologies, digital detectors, automatic
exposure control (AEC), filtration, and collimation as technical approaches. In addition, strategies for
minimizing radiation without compromising diagnostic quality, standardizing protocols based on the
ALARA principle, and selecting age-appropriate parameters are discussed. The article concludes with
scientific and practical recommendations aimed at creating a safe diagnostic environment in pediatric
radiology.

Keywords: pediatrics, low-dose X-ray, radiation safety, diagnostic efficiency, ALARA, AEC,
radiology, pediatric imaging protocols.

BBenenue

[Tennatpuyeckast pauoI0THUs B IOCIEAHUE TOIBI SBISETCS OJHOW U3 CTPEMUTEIBHO PA3BUBAIOILIUXCSA
obnactel, U pOJIb PEHTTEHOIWATHOCTUKMA B PAaHHEM BBISBICHHM 3a00JEBaHUN y JAeTed TpyIHO
MepeoreHUuTh. B TO ke Bpemsi, BCIEACTBHE OMOJOTHYECKHX OCOOEHHOCTEH METCKOTO OpraHu3Ma,
BBICOKOM CKOPOCTH KJIETOYHOTO JIEJICHUS U TMOBBILIEHHOW YYBCTBUTEJIBHOCTH K HOHU3UPYIOLIEMY
W3JIYyYECHUIO, PUCKH JTy4€BOTO BO3JCHCTBHS Y AETEH 3HAUUTENIHHO BBIIIE, YeM Yy B3pocibiX. [loaTomy
obecrieueHre 0€30MaCHOCTH KaXI0TO PEHTTEHOJIOTHYECKOTO HCCIICIOBAHNS, MUHUMHU3AIIHS JTy4eBOH
Harpy3kyd M COXpPaHEHHE JIMArHOCTHYECKOI0 KadyecTBa SIBJISIIOTCS MPUOPUTETHBIMU HAIPABICHUSMHU
COBPEMEHHON MEJUIIMHBI.
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Ceroanst BO BCEM MUpPE B PaIMOJIOTHYECKOMN MPAKTUKE OCHOBHBIM CTAHAAPTOM MPUHAT MPUHIIMI «as
low as reasonably achievable (ALARA)», mnpeamonararomuii CHIKEHHE BO3ICHCTBHS
MOHU3HUPYIOLIEro H3JIYYeHHUS 0 MaKCHMaJIbHO BO3MOXXHOI'O MHUHHUMAJIBHOTO ypoBHs. BHeapenue
HU3KOJ030BBIX PEHTTEHONPOTOKOJIOB, PA3BUTHE TEXHOJIOTHH IUMPOBBIX JAETEKTOPOB, MPUMEHEHUE
ABTOMATHUYECKOTO KOHTPOJIS SKCHO3UIIMHU, JTOMOJHUTEIbHON (DHIIbTpauy, KOJJIMMAIlUd M BO3PACT-
crnenu(UYHBIX TEXHUYECKUX IapaMeTpOB IIO3BOJISIOT 3HAYUTEIBLHO IIOBBICUTH 0O€30MacHOCTh
JUArHOCTHYECKOTO MpoIiecca.

Tem He MeHee, B TPaKTUUYECKOMN JIEATETbHOCTH MOJIHOLEHHOE U KOPPEKTHOE BHEJIPEHUE HU3KOA030BBIX
MPOTOKOJIOB ~ CBSI3aHO C PSAJOM TPYIOHOCTEH: KayeCTBOM TEXHUYECKOTO 000pyJI0BaHUS,
KBaTM(UKAIMECH CHEIMATUCTOB, KIMHHYECKOH BapuabeNbHOCTBIO, JOCTATOYHOCTHIO KayecTBa
n300pakeHUs] M HEOOXOJMMOCTBIO CTaHIAPTH3AalMK IPOTOKONOB. Bce 3t (pakroper TpeOyroT
KOMILUIEKCHOTO HAy4YHOT'O TOJAXO0Ja K ONTHMH3AIMH METOJOB HH3KOJ030BOM pEHTreHorpaduu B
e IUaTPHUH.

JlaHHast CcTaThsl MOCBSIIEHA aHAJIM3y BOMPOCOB IMOBBIMICHUS OE30MaCHOCTH W JUATHOCTHYECKON
3G (HEeKTUBHOCTH  HHU3KOAO30BBIX  PEHTTEHONPOTOKOJIOB B NEAMATPUH,  PaIOHATBHOMY
WCIIOIb30BAHUIO COBPEMEHHBIX TEXHOJIOTMYECKHUX BO3MOXKHOCTEH, a TakkKe CTaHJAapTH3aIluu
JTUAarHOCTUYECKOro Tpoiecca. Ha ocHoBe cymiecTByroled HaydyHOUM JIUTEpaTyphbl, MPAKTUYECKOTO
OMbITa M TEXHOJIOTMYECKUX PEHICHU pa3paboTaHbl M TMPEAJIOKEHBI ONTHUMAIbHBIC MOAXOABI IS
MeIMaTPUIECKON pPaIuOJIOTHH.

Martepuajibl 1 METOABI

Hacrosimiee uccnegoBanue npoBoauiiock B 2023—-2024 rogax B paiMoOJOTrMYECKUX OTACICHUAX TPEX
CHEIUATU3UPOBAHHBIX MEIUATPUUSCKUX MEIUIIMHCKUX IIEHTPOB. B mcciaenoBanue ObLIO BKIIOUEHO
280 nmereit B Bo3pacte ot 0 10 15 netr. OcHOBHAs 11e1b pabOThI — OLIEHUTH YPOBEHb O€30MacHOCTH U
JTUArHOCTHYECKYI0 (G (EeKTUBHOCT, HU3KOJO030BBIX  PEHTTEHOMPOTOKOJIOB, MPUMEHSIEMbIX B
MeIMaTPUIECKON MTPaKTHKE, a TAKXKE pa3paboTaTh MPAKTHUYECKUE PEKOMEH IAIIMU 10 UX ONITUMH3AIIUH.
Jn3aitn ucciegoBaHus

HccnenoBanue nmeno npocneKTUBHBIN HaOI0JaTeNbHbIN XapakTep. Bce ydacTHHKYM ObUTH pa3/ieneHbl
Ha YETHIPE BO3PACTHBIC TPYTIIIHI:

*0-1roxg

* 1-5 ner

* 5-10 ner

* 10-15 mer

B xaxmoif Bo3pacTHOW TpyIile CPaBHUBAINCH CTAHAAPTHBIE U HU3KO/I030BBIE PEHTTEHOMPOTOKOJIBI.
[Ipu ycioBuM IOCTATOYHOTO KadecTBa M300PaKCHMs TAIlMEHTHI MEPEBOIUINCH HA HU3KOJI030BHIC
PEXKUMBI.

Hcnons3zoBanHOE 000pYyI0BaHNE U TEXHUYECKUE TTapaMETPhI

HccnenoBanue npoBOIUIOCH HA COBPEMEHHBIX ITU(POBBIX PEHTTEHOTPaPUIECKIX CUCTEMAX:

« nerektopsl DR (Digital Radiography) ¢ pasmepom nukcens 100—150 mxm

* cUCTeMa aBTOMaTH4ecKoro KOHTpoJs skcrnozutmu (AEC)

* nononHuTenbHad puiabrpanus: 0,1-0,2 mm Cu u 1 MM Al-3kBHBajIeHT

* KOJUTMMAIIUS — MaKCUMaJIbHO OTpaHHYEHHAs IO aHATOMUYECKOW 001acTH
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Bo3spact-cooTBeTCTBYIOIIIME TApAaMETPhI SKCIIO3HUIINU:

* 0-5 ner: 45-55 kV, 0,5-1 mAs

* 5-10 set: 55-65 kV, 1-2 mAs

* 10—15 ner: 60-70 kV, 1,5-3 mAs

[TpoTokombl pa3pabdaTeiBanuck corinacHo npuHuumy ALARA.

Kputepuu onenku

1. JIyueBas nosa

J11s o1IeHKH 10361 Hernob3oBaiics mokaszarenb DAP (Dose Area Product), mI'p-cm?.

[Ipeumy1iecTBO HM3KOJ030BOTO MPOTOKOJIA ONPEAENSIOCh IO MPOLEHTY YMEHBIICHUS J03bl
OTHOCUTEJIbHO CTaHAAPTHOTO.

2. KagecTBO n300paskeHuUst

OreHka MpoOBOAMIIACH 11O S5-0a/TbHOM IIKAJIE:

1 — HenmocTaTo4HO

2 — HU3KOE€ KauecTBO

3 — yZIOBJIETBOPUTEIHHO

4 — xoporo

5 — odeHb Xoporio (0053aTeTFHO COOTBETCTBUE MUHIUMAIILHBIM TUATHOCTHYECKUM TPEOOBAHUSM).
3. Knuandeckasi (puMEHUMOCTh

OneHuBaNach JOCTATOYHOCTh H300paKeHUs ISl MPUHATHS KIMHUYECKOTO PEIICHUS B KaKIOM
ciy4dae. [Ipu HegocTaTOYHOM KadecTBE N300pakeHUS B HU3KOJ030BOM PEIKHUME BBITTOJIHSIIICS BO3BPAT
K CTaHAapTHOMY IPOTOKOIY.

Ta6auuna 1. VccrienoBanusi U CHUKEHHE JI03bI IO BO3PACTHBIM TPYIIIaM

Bo3pacTHas rpynna KoumnuectBo Tun nporokoJsa CHuxenue 10361 (%)
HCcJIe0BaHui
0-1 rox 60 Hus3ko1030B61H 45%
1-5 ner 85 Hu3ko1030BbIH 40%
5-10 net 70 CMemnranHbINd 30%
10-15 mer 65 CMenranHbINd 25%

Pucynok 1. I'paduk cHuKEeHMS 103bI 110 BO3PACTHBIM IpyIam
45.0F

42,51
40.01
37.5¢
35.0f
3251
30.0f

CHUXeHWe no3sbl (%)

27.5¢

25.0f I 1 I I
0-1ron 1-5 net 5-10 net 10-15 net
Bo3pacTHble rpynnel
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PesyibTarhl

B xoze uccnenoBanus ObUTH POAHATH3UPOBAHBI PEHTI€HOJIOTUYECKHE HCCIIEIOBAHNUS, IPOBEEHHbIC
y 280 menmaTpuuecKux NAnUEHTOB. Huke mnpencTaBieHbl OCHOBHBIE PE3yJbTaThl, KaCaIOLIUECs
3¢ (HEeKTUBHOCTH CHIKEHHS JTy4eBOM Harpy3KH IMPH HCIOJIb30BAHUM HHU3KOJ030BBIX MPOTOKOJIOB U
COOTBETCTBHS KaueCTBA U300paKEHUI TMarHOCTUYECKUM TPEOOBAHUSIM.

1. CHMXeHue JTy4eBoil 103bl

[IpumeHeHre HU3KOJ030BbIX TPOTOKOJIOB MO3BOJIMIIO TOCTUYD 3HAUUTEIHLHOTO YMEHBILIECHUS JTy4eBOI
Harpy3KH BO BCEX BO3PACTHBIX rpynmnax. CpaBHUTENIBHO CO CTAHJAPTHBIMU MPOTOKOJIAMH CHIDKEHHE
JI03bI COCTABUJIO:

* 0—1 rog — 45%

* 1-5 ner — 40%

* 5-10 ner — 30%

* 10-15 ner — 25%

OTmeueHo, 4TO YeM MJajlle BO3pacT MalMeHTa, TeM BbIiie 3((HEKTHBHOCTh CHUKEHHS J03bl. JTO
OOBSCHICTCS TEM, YTO ONTUMHU3UPOBAaHHBIC TapameTpbl (Oosiee Hu3kue kV m mAs) Hamboiee
3¢ (eKTHUBHO PadOTAIOT y MalIEHbKUX JIETEH.

CraTucTuueckuil aHaus:

[Tokazarenn DAP nmist craHmapTHBIX M HU3KOAO30BBIX IMPOTOKOJOB CPABHUBAIHMCH C ITOMOIIBIO
kputepust ManHa—YutHu. [l Bcex Bo3pacTHbIX Ipynn noiydeHo p < 0.01, uro moxarBepkaaer
CTaTUCTHUYECKYIO 3HAYMMOCTbD Pa3INIHA.

2. OrieHka kadecTBa U300paKeHUH

Cpennue Oabl KadyecTBa U300paKeHHM MPU HUCTIOJIb30BAHIMHM HU3KOJ030BBIX MPOTOKOJIOB COCTaBUIIH:
e0-1rong: 4.2

* 1-5 net: 4.1

* 5-10 net: 3.8

* 10-15 ner: 3.7

N3 280 uccnenoBanuii unib B 12 ciryyasx (4.2%) kauecTBO U300paKeHHs 0Ka3aJI0Ch HEIOCTATOYHBIM
IUIE  KJIMHAYECKOTO pEHICHHUs, YTO TOTPeOOBajO BBIMOJHEHHS MOBTOPHOTO HCCIIENOBAHUS TI0
CTaHJAPTHOMY IIPOTOKOITY.

[Tpu 5TOM paznnuus B KauecTBe U300paKEHHU IO CPAaBHEHUIO CO CTAaHAAPTHBIM IIPOTOKOJIOM He ObLIH
CTaTUCTHUYECKH 3HaYMMbIMHU (P> 0.05), 4TO CBHIIETENBCTBYET O TOM, YTO HU3KOJ030BbIE POTOKOJIBI
HE yXYALIAIT JUarHOCTUYECKYI0 TOUHOCTb.

3. Knnunnueckast 3 pexTuBHOCTH

Pentrenonornueckue m300pakeHHs OLIEHHMBAIUCH MO 14 KIMHMYECKUM mokasaHusM. Haumbonee
pacrpocTpaHEHHBIMU OBLITH:

* [TaeBmMonus — 32%

* Bpoxxaennsie u npruodpeTéHnbie aedopmarun ckenera — 21%

* TpaBmMaTHueckue nospexaeHus — 19%

» OG30pHast peHTreHorpadus OproUTHON oI0CcTH (TIOJO3PEHKE HA WIeyC, MHBAarmHauw) — 15%
N300pakeHusi, TOJTy4YEHHBIE 110 HHU3KOA030BBIM MPOTOKOJAM, OOECHEeUYMWId TIOJIHOLEHHYIO
JMAarHOCTHUYECKYIO OIIeHKY Ooisiee ueM B 95% ciydaeB. HauBbiciiast 3¢(eKTHBHOCTh OTMeUeHa MpH
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oLleHKe 3a0o0yieBaHMM JIETKMX — YETKOCTh M KOHTPACTHOCTH HM300pa)XKCHHWH COOTBETCTBOBAIU
JMAarHOCTHYECKUM KPUTEPHUSIM.

4. TeHaeHIIMK TIO BO3PACTHBIM IpyIIaM

Kak mokazano Ha pucyHke 1, cHMeHHE 03Bl ObLTO OOjee BBIPAXKEHO B MIIAJIIIMX BO3PACTHBIX
rpynnax. 3To 00bACHsIETCS:

* MEHBIIIECH TOIIIMHON MATKUX TKaHEH,

* Oosiee BBICOKOH 3(h(PEKTUBHOCTHIO KOJUTUMAIIHH,

* COXpaHEHHEM JOCTaTOYHOTO KauecTBa N300paykeHus pu HU3KuX kV.

[losnydyeHHblE JaHHBIE MOATBEPXKJIAIOT HEOOXOJUMOCTH aJalTallMd HU3KOJ030BBIX IPOTOKOJIOB C
y4€TOM BO3pacTa.

5. CTabunbHOCTh U BOCIIPOM3BOJUMOCTD IIPOTOKOJIOB

brnarogaps MCHoiIb30BaHUIO €IMHBIX CTAaHJAPTHBIX MMAPAMETPOB Ha BCEX PEHTICHOBCKUX CHCTEMax
pas3nuuus B KadyecTBE M300paKEHUS MEXKAYy MEAMIMHCKHUMH LEHTpaMu ObUIM MHHHUMAaJbHBIMU
(ko3 punrent Bapuanuu <5%). IT0 CBUAETENHCTBYET O BHICOKOW BOCIPOU3BOAUMOCTH ITPOTOKOJIOB.
CBojnble pe3yabTaThl (TabnuyHas popma)

Iloka3zarennb PesyabTar
OO1m1ee yncI0 NanueHTOB 280
CHIKEHUE JT03bI 25-45%
N300pakeHus1 JOCTaATOYHOTO KayeCcTBa 268 (95.7%)
IToBTOpHBIC UCCIICTOBAHUS U3-32 HU3KOTO 12 (4.2%)
Ka4yecTBa
CrarucTudeckasi 3HAUUMOCTh p<0.01
Me:XIeHTpOBbIE PA3IUYHUSL Munumansssie (CV < 5%)

Oobcyxnenune

Hacrosmee wuccienoBanue TMoKaszano, YTO HCHOJIB30BAaHHWE HU3KOJIO30BBIX PEHTTEHOBCKUX
MIPOTOKOJIOB B MEIUATPUUYECKON MPAKTUKE MO3BOJIIET CYIIECTBEHHO CHHU3UTH JTYUYEBYIO HArpysKy.
[TonydyeHHble  pe3ynbTaThl COMJIACYIOTCS C  JaHHBIMH  MEXKIYHApOJIHOM  JUTEepaTypel U
pexomennanusmu ESPR (European Society of Paediatric Radiology) 1 ACR (American College of
Radiology).

[TpumeHsieMble ONTHMHU3UPOBAHHBIC TTapaMeTphl (MOHIKEHHBIe kV, MUHUMAIbHBIE 3HAYCHUS MAS,
s¢deKkTHBHAS KOJITMMALMs W JTOMOJIHUTENbHAs (UiIbTpalus) oOecreuniIn 3aMETHOE yMEHbILIEHUE
710361 0€3 yXy/IIIEeHUs KauecTBa N300pakeHusl.

VY nereit mnaamiero Bo3pacra (0—5 net) cHuxeHue 10361 gocturano 40—45%. D1o cBsi3aHO ¢ 0COOBIMU
(U3MUYECKUMHU XapaKTEPUCTUKAMH TKaHEH, MEHBIIIEH X TONIMHON U XOpOIllel KOHTPACTHOCTHIO MIPH
WCIOJIb30BAaHUN HU3KO3HEepreTudeckux nydeid. [1omoOHbIE TEHACHIIMU MOATBEPKAAIOTCS U PSIOM
JIPYTUX UCCIIETOBAHUN.

JlmarHocTuueckasi TOYHOCTh TPH HHU3KOJIO30BBIX HCCIIEOBAHUAX OblIa BBICOKOU (95.7%), dTtO
O3HayaeT, 4T0 W300paKeHUs, IOJyYeHHBIE TpPH CHWKCHHUU J03bI, COXPAHSIOT JOCTaTOYHYIO
WHGOPMATUBHOCTH ISl BBISBJICHUS HaWOOJee pPacHpOCTPAHEHHBIX IEAHATPHUECKUX IaTOJIOTHH,
TaKUX KaK MHEBMOHMUS, TPAaBMbI CKeJIeTa U BPOKAEHHBIE AepopMaIinm.
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B 4.2% cny4aeB HEOOXOAMMOCTh MOBTOPHOT'O HCCIENOBAaHUS ObLIa 00ycloBlIeHA OOBEKTHUBHBIMU
(dakTopaMu — TOABIKHOCTBIO pEOEHKA, OTCYTCTBHEM 3aJCPXKKU JIBIXaHUS W CIOXKHBIMH
AHAaTOMUYCCKUMU 0C06€HHOCT$IMI/I.

Munumainbsbie Mex1eHTpoBbie paznnuus (CV < 5%) noarBepkaatoT KOPPEKTHOCTh CTaHAAPTU3ALUU
IIPOTOKOJIOB 1 BO3MOXXHOCTH X HIMPOKOI'0 BHEAPECHUA B APYTUX MEAUITUHCKUX YUPCKIACHUAX.
Pe3y.]'II>TaTI>I HUCCIICAOBAHUA TAKXKE IMOATBCPIKAAIOT BBICOKYIO IMPAKTHUYCCKYIO HCHHOCTbL IIPUHIMIIA
ALARA B HG,I[I/IanPI‘{CCKoﬁ paaruoJIOTHH, IIO3BOJIAIOIICTO 3HAYUTEIIbHO CHU3UTh PUCKH, CBA3aHHBIC C
HOHU3BUPYIOUIUM U3JTYUCHUCM.

3aki0ueHue

CornacHo pe3yJibTaTaM UCCICAOBAHNA, HU3KOAO30BbIC PCHTICHOBCKUC IIPOTOKOJIbI, HCIIOJIb3YyCMbIC B
neguaTpuu.

* 00ecreYrBalOT 3HAYUTEIIBHOE CHUIKEHUE JTy4eBOM Harpy3ku Ha 25-45%,

¢ COXPAHAIOT Ka4CCTBO I/I306pa>KeHI/I}I B IIpcaciiax A1MarnHoCTU4YCCKUX Tpe60BaHPII>i,

* 00ecreunBaroT A0CTATOYHYIO I/IH(I)OpMaTI/IBHOCTB ooitee ueM B 95% CJIy41acs,

* OTJIMYAIOTCSI BEICOKOH BOCIIPOU3BOAUMOCTBIO U CTAHAAPTU3UPOBAHHOCTLIO,

* MOATBEPKAAOT 3P(HEKTUBHOCTH TpuMeHeHus npuHIuna ALARA.

I_HI/II)OKOG BHCAPCHHUEC HHU3KOJO30BBIX ITPOTOKOJOB B KIIMHHUYCCKYIO IMPAKTHUKY IMO3BOJIACT CHU3HUTDH
JOJITOCPOYHBIE PHCKH JIy4eBOTO BO3JCHCTBHS y JeTed M oOecrmeunTh Ooyiee Oe30macHbIi
JTUArHOCTUYECKHH Mpoliecc 6€3 MoTepu KavyecTBa.

Pexomenpanuu:

¢ IPUMCHATDL BO3PACT-OIITUMU3UPOBAHHLIC ITAPpaAMCTPbI peHTFCHOFpa(l)I/II/I KaK CINHbIC CTAaHAAPTHI;

¢ [IOJIHOLICHHO HCIIO0JIb30BaATh AEC, KOJUIMMalWO U JOIMOJIHUTCIIBHYIO (1)I/IJ'II>TpaI_[I/IIO;

® peryJjiipHO o6yanL PaauoIOroB U peHTreH-J’Ia60paHTOB;

¢ IMPOBOAUTHL MOHUTOPUHI' U AHAJIN3 3(1)(1)6KTI/IBHOCTI/I HU3KOAO30BbIX IMPOTOKOJIOB Ha MOCTOSIHHOM
OCHOBCE.

Takum 06pa30M, HCCIICOJOBAHUEC BHOBBL ITOATBCPIKAACT, UTO HIMPOKOC IMPUMCHCHUEC HU3KOJ030BBIX
PEHTICHOBCKUX IPOTOKOJOB ABJIACTCA OAHHM M3  KIKOUYCBBIX HaHpaBJ'IeHI/Iﬁ IIOBBIIICHUA
paananoHHON O€30MaCHOCTH B MEANATPUUIECKON TPAKTHKE.
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DPAKTOPBI PUCKA U UCXO/J PEBPEJIBHBIX CYAOPOI' B SIIMJIEIICUHA
AHHOTALUA
®eOpusbHbIE CYAOPOTrH OCTAIOTCS OJHON U3 HanboJiee pacpoCTPaHEHHBIX (POPM MAPOKCU3MATIbHBIX
COCTOSIHUM B JIE€TCKOM BO3pacTe M IPEACTaBIAIOT 3HAYUTEIbHBIA MHTEPEC I KIMHUYECKOU
HEBPOJIOTUY BBUY WX MOTEHIMAIBHOMN CBS3U € NOCIEAYIOUIUM pa3BUTHEM snmiencun. Hecmorpst Ha
LIMPOKYIO PACIIPOCTPAHEHHOCTD TAHHOM ITaTOJIOTMH, B COBPEMEHHOM IIPAKTUKE OTCYTCTBYET €IMHBIN
JTMArHOCTHYECKUH W MPOTHOCTHYECKUI MOJXOM, YTO YCIOXKHSIET PaHHIOK CTPaTU(UKALUIO PUCKA.
Lenp uccnemoBaHms 3aKJII0YANIACH B aHAIN3€E KIIMHUKO-aHAMHECTHYECKUX U HEMPOPU3HOIOTHIECKUX
(akTOpOB, ACCOLMUPOBAHHBIX C (POPMUPOBAHUEM HEOJArONPUATHOIO Ucxo/a (PeOpUIbHBIX CYA0POT
y ZleTeH ¢ MPEeAPaCIOI0KEHHOCTBIO K IUJICTICHH.
[lonmyuyeHHble AaHHBIE MOKA3ajdM, YTO KJIFOUEBBIMU (AKTOPAMU PHUCKA SBISIOTCS HacleICTBEHHAs
SNMWIENCHUS WM SHWIENTUYECKHE CHHIAPOMBI y ONMKAMIIMX POJICTBEHHUKOB, OCOOEHHOCTH
BHYTPUYTPOOHOI0 M IEpUHATAIBHOIO NEpUOJia, a TAKXKE HAIWYHME MMaTOJOTMYECKUX M3MEHEHUI Ha
anekTpodHnedasorpadun, BKIOYAsS SMHIESHTH(GOPMHYIO aKTHBHOCTh. BBISBICHO, YTO coYeTaHHE
YKa3aHHBIX (PAKTOPOB CYIIECTBEHHO TOBBIMIAET BEPOSATHOCTH TpaHCHOpMALUU (HeOPHIBHBIX CyIOpOT
B OIIUJICIICUIO B MTOCIIEAYIOIIEM BO3PACTE.
PesynbraTsl uccnenoBaHus MOAUYEPKUBAIOT HEOOXOAMMOCTD pAaHHEW TUArHOCTHKH, TUHAMHYECKOTO
HAOMIOACHNS M WHAWBUAYAIN3UPOBAHHOIO MPOTHOCTUYECKOrO MOJXOAA Yy JAeTeil Ipymmbl pHCKa.
KommiekcHasi oLleHKa KIMHMYECKUX U 3JIEKTpodHIedanorpauyeckux XapaKTepUCTUK I103BOJIIET
MOBBICUTh TOYHOCTh IPOTHO3MPOBAaHUS HUcXoja (eOpHIBbHBIX CYAOpOr U  CIIOCOOCTBYET
CBOEBPEMEHHOMY Hayally MpOQUIaKTUYECKUX MEPOIIPUITHH.
Kurouessble cioBa: heGpuiibHbIe cy10pory, snuierncus, 91 .

Boltayeva Shahnoza O ‘ktam qizi
Samargand davlat tibbiyot universiteti
Samargand, Uzbekiston

FEBRIL TALVASALARNING EPILEPSIYAGA AYLANISHI BILAN BOG*‘LIQ XAVF
OMILLARI VA NATIJALAR

Annotatsiya

Febril tutganoglar bolalik davrida uchraydigan eng keng tarqalgan paroksizmal holatlardan biri bo‘lib,
ularning keyinchalik epilepsiya rivojlanishi bilan ehtimoliy bog‘ligligi sababli klinik nevrologiya
uchun katta ahamiyatga ega. Ushbu patologiyaning keng targalganligiga garamay, zamonaviy
amaliyotda yagona diagnostik va prognostik yondashuvning mavjud emasligi erta xavfni stratifikatsiya
qilishni murakkablashtiradi. Tadqiqotning magsadi epilepsiyaga moyilligi bo‘lgan bolalarda febril
tutganoglarning noqulay natijalanishi bilan bog‘liq klinik-anamnestik va neyrofiziologik omillarni
tahlil gilishdan iborat edi.
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Olingan natijalar shuni ko‘rsatdiki, asosiy xavf omillari sifatida yaqin qarindoshlarda epilepsiya yoki
epileptik sindromlarning mavjudligi, homiladorlik va perinatal davrga oid o‘ziga xos omillar,
shuningdek elektroensefalografiyada aniqlangan patologik o‘zgarishlar, jumladan, epileptiform faollik
muhim ahamiyatga ega. Ushbu omillarning birgalikda uchrashi febril tutganoglarning keyinchalik
epilepsiyaga aylanish ehtimolini sezilarli darajada oshirishi aniglandi.

Tadgiqot natijalari xavf guruhiga mansub bolalarda erta diagnostika, dinamik kuzatuv va
individuallashtirilgan prognostik yondashuv zarurligini ta’kidlaydi. Klinik va elektroensefalografik
ko‘rsatkichlarni kompleks baholash febril tutganoglar natijasini anigroq prognoz gilishga hamda
profilaktik choralarni 0‘z vaqtida boshlashga yordam beradi.

Kalit so‘zlar: febril talvasalar, epilepsiya, EEG.

Boltayeva Shahnoza Oktam qizi
Samarkand State Medical University,
Samarkand, Uzbekistan

RISK FACTORS AND OUTCOME OF FEBRILE SEIZURES IN EPILEPSY
Abstract
Febrile seizures remain one of the most common forms of paroxysmal conditions in childhood and are
of considerable interest to clinical neurology due to their potential association with the subsequent
development of epilepsy. Despite the wide prevalence of this condition, modern clinical practice lacks
a unified diagnostic and prognostic approach, which complicates early risk stratification. The aim of
the study was to analyze the clinical-anamnestic and neurophysiological factors associated with the
development of unfavorable outcomes of febrile seizures in children predisposed to epilepsy.
The findings demonstrated that the key risk factors include a family history of epilepsy or epileptic
syndromes in first-degree relatives, specific characteristics of the intrauterine and perinatal periods, as
well as pathological electroencephalographic changes, including epileptiform activity. It was revealed
that the combination of these factors significantly increases the likelihood of transformation of febrile
seizures into epilepsy at a later age.
The results of the study emphasize the need for early diagnosis, dynamic follow-up, and an
individualized prognostic approach in children belonging to the risk group. A comprehensive
assessment of clinical and electroencephalographic characteristics improves the accuracy of predicting
the outcomes of febrile seizures and facilitates the timely initiation of preventive measures.
Keywords: Febrile seizure, epilepsy, EEG.

BBeaenue

@®eOpHIIbHBIE MPUCTYIIBI - YaCTO BCTPEUAIOIINUNCS BAPUAHT MaPOKCHU3MAIBHBIX COCTOSHUHN B
MeUaTPUUYECKON MPaKTUKE. DTO AMU30/bI SMUIENTUYECKUX TPUCTYIIOB, BOZHUKAIOIIKE Y I€Te!
JIOILITKOJIBHOTO BO3pacTa MpH TUIEPTEPMHH, HE CBsI3aHHOE ¢ HeliponHpeknuei. DeOpuibHbie
MIPUCTYIBI B OOJIBIIMHCTBE CITy4aeB SIBJISIFOTCS] TPAH3UTOPHBIMH Y €Tl JOIIKOJIBHOTO BO3pacTa, HO
MOTYT TaK)K€ BXOJWUTh B CTPYKTYPY OTAEIIbHBIX SMWICITHYECKUX CHHIPOMOB. B mmoBce1HEBHOM
HGBpOJ’IOFH‘-IGCKOfI HpaKTI/IKe OTCYTCTByeT eJIHHBIﬁ IoaxXoda K AMarHOCTUKE N CTaTI/ICTI/I'-IeCKOMy
yquy )IaHHOI\/II I1aTOJIOTUH, YTO, B CBOIO Oqepe)n,, San}UIHSIeT HOJ'Iy‘IGHH@ JIOCTOBepHI)IX JaHHBIX 06
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YPOBHE PacIpOCTPaHEHHOCTHU 3a00JIeBaHUs B OT/AEIBHBIX PErHOHAX U B CTpaHe B 1enoM. Mcxon
(eOpMIIBHBIX CYA0POT AOJITO OBUI IPEMETOM MTPOTUBOPEUUBBLIX MHEHUI. CoriacHo
SMHUIEMHUOJIOTMYECKIM UCCIIET0BAHMM, (heOpHIIbHBIE CYJOPOTH - HA0OJIee YacToe MPOsBICHUE
MIPeIPacroIOKEHHOCTH K AIUICTICUU B IETCKOM BO3pacTe, 'y O0IbHBIX snuiencuei ¢pedpuibHbie
CyJIOpOTY B aHamMHe3e BcTpeyatoTcs B 15-25%. AdebpuibHble NpunaaKy, CIeayonme 3a
(beOpuIbHBIMU IPUCTYTIAMH, BCTpeuaroTces y 2 - 7% nanuentoB. [IponeHt Tpancopmanmu
(beOpUIbHBIX CYJOPOT B SMUIIEIICUIO TaKKe HEBEJUK U He npeBbimaeT 2-10% cpenu aereii ¢
(beOpMIIbHBIMU CYZOPOraMu B aHaMHe3€. PUCK pa3BUTHS SMHIIETICUU TIOCIIE CIIOKHBIX (PeOpUIBHBIX
cyaopor MokeT cocTtaBisaTh 10-20%. [IporaocTrueckue uis snuiencun GakTopsl y AeTeil ¢
(beOpMIIbHBIMU CYZOPOraMy HHTEHCHBHO H3y4aroTcs. [Ipeamnonaraercs, 4to Takue (hakTophl, Kak
ceMeiHas OTATOIEHHOCTb 10 SIUJICTICHH, CIIOKHBIA XapakTep (peOpHIbHBIX CyI0pOT, UIUTEIbHbIC
CYJIOpOTH, HAPYIICHUS B HEPBHO-TICUXUYECKOM PA3BUTUU C POXKJICHUS, MOBBIIIAIOT PUCK PA3BUTHS
HEMPOBOIMPOBAHHBIX MPUTIAAKOB. L[EeHHOCTh YCTaHOBIEHHBIX (PAKTOPOB JJIS MOCIEIYIOIIEH
SMUIIETICUU Y JIeTel ¢ (heOpUIbHBIMU CyIOpOTaMU TPeOyeT JaIbHENUIIEro N3y4eHusl.

Lenb. BoissButh hakTopsl prcka peOpHIbHBIX CyIOpOT U UX TpaHCPOpMAIIMK B pa3IHYHbIX (hopma
SIUJIETICUU.

Martepuajbl M1 METOAbI

C menpro uccaeI0BaHus KITMHIYECKIX 0COOCHHOCTEH (heOpPHIIBHBIX CYI0POT, a TAKkKe (PaKTOpOB pHucKa
WX peruanBa MpoBeeH aHanu3 HabmoaeHus 40 neteit B Bo3pacte oT 3 mecsieB 110 S5 net. CpenHuit
BO3pacT gerei cocraBuia 3,2+0,12. DTy ety BoLUIM B OCHOBHYIO Ipynimy. I'pynna cpaBHEHHS - 3TO
JIETH C 3MUJIETICHEN Toro e Bo3pacta. Cpenu o0cieI0oBaHHBIX AeTeil ¢ peOpUIbHBIMU CYJOpOTaMu
ObU10 Ooublle ManbYUKOB - 64,2%, neBouku coctaBunu 35,8% ciywaeB. Temmneparypa - OIHO U3
OCHOBHBIX YCJOBHMI BO3HUKHOBEHHUS (PEOPMIBHBIX CYIOpOr. AHATU3UPOBAIUCH OTAEIbHBIC
XapaKTepUCTUKH TEMIepaTypbl, CBsS3aHHbIE C MOsBIEHUEM (PEOPUIBHBIX CYJIOpOT - YPOBEHb
TEMIIEpPaTyphbl BO BpeMsi BOSHUKHOBEHUS CyJ0pOr, HAIMYKE TEMIIEpaTyphl 10 Hadyalla CyA0por, TeMII
HapacTaHus TemIepaTypbsl ¢ mosBieHueM cyaopor. [lpu usyueHun @axTopoB TpaHCPOpMaALUU
(eOpUIBHBIX CyI0POT B SMUJIETICHIO OLIEHUBAJINCH pa3InyMs ABYX rpyni. B kauecTBe ocHOBHOM ObLia
B35iTa rpynna gerei ¢ (GeOpuIbHBIMU Cy/IOpOraMH B aHaMHE3€ C MCXOJoM B anuiencuto. ['pynma
CpaBHEHMsI Obljla MpejacTaBieHa AETbMHU C (eOpUIBbHBIMU CYJOpOraMu B aHaMHe3e 0e3 JuarHosa
<«OQIUTIETICUSI.

BosibHBIM NPOBOAMIIOCE 3NEeKTpodHIEdansorpadus, saeKTposHLedanorpadguyeckoe uccieaoBaHUe
MIPUMEHSIIOCH C 1IeIbI0 BepU(UKALMU XapaKTepa AMUICNTUHYECKOTr0 MMapOKCHU3Ma.

Ta6aunna 1. Knuanueckast xapakTepucTHKa 00CIeI0BaHHBIX TPYII AeTel

IHoxkazarenu OcHoBHas rpynmna
(PedOpuIbLHBIE CYTOPOTH)
KonuuectBo nereit 40
Bo3spactHolt quana3zoH 3 mecsma — 5 et
Cpennuii Bo3pact 3,2+ 0,12 ronga
Pacnipenenenwne mo moy Manbunku — 64,2%

JleBouku — 35,8%
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PesyibTarhl

[IpoBeneHbI KaTaMHECTUYECKHE HCCiIeoBaHus 84 neTeil ¢ (eOpUuIbHBIMU CYyIOpOTaMy B aHAMHE3E.
Jlus y 14,72% nanreHToB oTMeUascsl UCXO/ B ANUJIeNcuto, y 85,28% aeteil B qanbHEIIeM KaKux-
a1M00 MapOKCU3MOB SHWIENTHYECKOW INPHUPOJsl HE HaOII0Aanoch, T.e. (eOpHIIbHBIE CyIOpOTH
OTYETIMBO UMEJIH JOOpOKaueCTBEHHBIN XapakTep. -4 rpymnna fgerei (C UCX0A0M B SMMJIEIICHIO) B3sTa
32 OCHOBHYIO, 2-s rpymnma (c J100pOKauyecTBEHHBIMU HCXOAOM (heOpMIIBHBIX CYIOpOr) 3a IpyIITy
cpaBHeHMs. B rpymnme pgereil ¢ MCXOAOM B SNUIJIENCUI0 T€HEPAIW30BaHHbIE HAMONATUYECKHE
SMHJIETICUU ObUTH TUarHOCTUPOBAHBI B €AMHUYHBIX clydasx (n=2) - gerckas abcancHas snuierncus (1
MaIMeHT), IoHomeckas abcancHas onuiencus (1 mamment). Cpenu  (HOKaIBHBIX BEPOSTHO
CHUMIITOMAaTHYECKUX OIWICNCHI Mpeodiafanu SHWICICUA BUCOYHOM JIOKaNU3alMH, JIOOHBIE
SMHJIETICUU OBITN y 7 TALIMEHTOB, 3aThIOYHBIE y 2 1eTeil. Y OONBHBIX C BEPOATHO CUMIITOMATHYECKOM
BHCOYHOM smmiiernicuei (n=12), 6osee yeM y MOJOBHUHBI OOJIbHBIX HAOMIOAAINCH TUATICTITUYCCKUE U
ayTOMOTOpPHbIE MPHUCTYNBl, B OCTAJbHBIX ClIy4asX BTOPUYHO — TIeHepaju3oBaHHble. YacToTa
IPUCTYIIOB OblJIa TOCTATOYHO BBICOKA - OT HECKOJIBKUX B CYTKH J10 HECKOJIBKUX B MECHI.

Ta6auna 1. Ho3onoruueckoe pacnpezeneHue naueHToB ¢ GeOpuIbHbIMU MIPUCTYIaMH B aHAMHE3€
(n=84)

Ho3ouiorus Yuciio 60abHBIX (84)
JloGpokauecTBeHHBIC (heOpUITHLHBIC 85,3%
HPUCTYIIBI
Hcxon B 31MIIENICHIO 14, 7%
Onuiencus 100%
['enepa3oBaHHbIE POPMBI 8,3%
CumnromaTtnueckue (hokaibHbIE 87.5%
STIICTICUT

Jlnia perieHust BOMpoca B3aUMOCBSI3U (eOpUIIbHBIX CYAOPOT M SMUJIETICHU OblTa TpoaHAIU3UpOBaHA
poIb MepuHaTaNbHON naTtoioruu. [lpu ananuse nepuHaTaIbHON MATOJIOTHH YUUTHIBAIMCH HanOoee
3HauYUMBbIe (PAKTOPBI PUCKA, CpPElId HUX TaKue, KaK OCTpasl, XpPOHHWYECKas THUMOKCHS IUIOAA, UX
coueTaHue, ocTpast aCPUKCHsI B pojiaxX, MPexKACBPEMEHHBIE POJIBIL.

Tadauua 2. I[lepuHaTtanbHas naTojoTus y AeTer ¢ GeOpuIbHBIME CYyIOpOraMH B aHAMHE3€

IMoka3zaTenu Hetu ¢ GpedpuIbLHBIMEU CyT0pOraMu B aHaMHe3e N =84
OcHaBHas rpynna ['pynna cpaBHeHUs
(n=14,72%) (n=85,28%)

Teuenue depemennocmu

Be3 maronorun 37,5% 51,8%
C naramorueiu 62,5% 48,2%
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-XpOHUYECKas TUTTOKCHUS 54,2% 36%

io/a

-0CTpasi TUIOKCHS T1J10/1a 0% 2,9%
-ocTpas ac(hUKCHs B pojIax 0% 2,2%

Poou

CBOCBpPEMEHHBIC 70,8% 74,8%
[TpexxneBpeMeHHbIE 12,5% 12,9%
KecapeBo cedeHne miaHoBoOe 12,5% 6,5%

KecapeBo ceuenue 4.2% 5,8%

9KCTPEHHOE

CpaBHUTENBHBII aHAIKU3 JBYX TPYIII MOKa3all, 4TO OEpEMEHHOCTh C MATOJIOTUEH BcTpedaaach B 00enX
rpymmax: B OCHOBHOH B 62,5%, B rpymme cpaBHeHUs B 48,2% (Tabn 2). U3 naTonorun 6epeMeHHOCTH
Hanbosee 4YacThiM (haKTOpoM ObLIa XPOHHYECKAs TUIOKCHs IUiofga (OCHOBHas rpymnma - 54,2%
cilly4aeB, B rpymne cpaBHeHHs - 36%). IlpexneBpemeHHBbIE pPOJBl B OCHOBHOW TIpyImme
3apeructpupoBansl B 12,5% ciyuaeB, B rpymme cpaBHeHus - B 12,9 % cnydaeB. BwisiBiaeHHBIC
pasnuuus MEeXIy IpyHIaMu CTaTUCTHYECKH HE JOCTOBEPHBI, MO3TOMY yKa3aHHbIE MEpUHATAIbHbIE
(akTOpBl HE MOTYT paccMaTpUBATHCs B KauecTBE (PaKTOPOB pUCKa pa3BUTHs anuiiencun. dedpuibHble
CYJIOpOTH y POJCTBEHHHKOB MPOOAHIOB BCTpPEUATHCh KaK B OCHOBHOW (29,2%), Tak u B rpymime
cpaBHeHus (21%), dgame y poAcTBeHHHKOB 1,2 cTemeHu pojacTBa. CTaTUCTUYECKH 3HAYMMBIX
pa3Iuuuil MEeXIy TPYNIIaMu HE BBISIBIEHO. DNWIETICHS Y POJICTBEHHUKOB MPOOaHI0B BCTpeyanach B
OCHOBHOMI TpyIIe CTaTUCTUYECKH A0cToBepHO Haie (29,2%), yem B rpymnne cpaBHeHus (2,9%).
[Ipoananu3upoBaHbl KIMHUYECKHE JaHHbIE B KauyecTBE (PAKTOPOB pHCKa TpaHCHOpMaLUU
(GeOpuIbHBIX CYJIOpOT B DJMMIENCHUI0 TakuWe, Kak Bo3pacT - ne0oT ¢(ebpunbHbIX cynopor. B
COOTBETCTBUHM C Ta01.3 BO3pacT - 1e00T (peOpUiIbHBIX MPUCTYIIOB BAPHUPOBAI OT 3 MECSALEB KU3HU
70 5 7eT: y neTeit ocHOBHOM Tpymisl - 43,5%, B rpymnne cpaBaenus - 47,5% (B cpeanem - 1,8 ner 1,5
net). CTaTUCTUYECKH 3HAYMMBIX pa3iIMuuii Mo Bo3pacTy MaHupecTarnu peOpUIbHBIX Cy10pOT MEXITY
rpyMnIamMy He BBISABIICHO.

Tabauna 3. Bospact - aelror (heOpunbHBIX cynopor y nereil ¢ (eOpuiibHbIMH CyAOpOramMH B

aHamMHe3e
IMoka3zaTenu Jetu ¢ peOpMJIBLHBIMH CYIOPOraMH B aHAMHe3€
n =84
OcHaBHas rpynmna I'pymnna cpaBHenus (n=85,28)

(n=14,72%)
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Bo3zpact nedrora @C

3-6 mecsn 174 % 8.6 %
6-12 mecsn 26.1% 38.8%
1-3 roma 43.5% 47.5%
3-5 ner 13.0% 5.0 %

Ilo xapakTepucTuKe NMPUCTYIIOB B OCHOBHOM T'pyIIIE JOCTOBEPHO Ipeodiiafaiu reHepalu30BaHHbIE
MPUCTYIBI ¢ (hOKATHHBIM KOMITIOHEHTOM (78,3%) u dhokanbHble pUcTyms (8,7%), TOraa, Kak B rpyIie
cpaBHeHusA, B 74,1% cinydaeB BCTpeUYalIMCh HCKIOYUTENBHO TI'€HEPAIW30BaHHBbIE NpUCTYIbL. [Ipu
HCCJIETOBAaHUH HEBPOJOTHYECKOIO CTaTyca y JeTel OCHOBHOM IpymIibl ObUIO BBISBIECHO JOCTOBEPHO
Oombie u3mMenenu (54,2%), uem B rpymnmne cpaBHeHus (25,4%). [lopakenus: yepenHsix HepBOB - |1,
IV, Vl-ro (y mereii ¢ snunencueit - 45,8%, 6e3 smunencun - 24,6%), ABUraTeibHbIe HapyLIICHUS
BCTPEYAINCHh TOJBKO Yy nered ¢ smuiencueit (4,2%), KOTHUTHUBHBIE PAcCTPOMCTBA - y JETEH C
snunencuent (4,2%), 6e3 snunencuu. Ilpu anamuze pesynpratoB OOl uzmeHenuss Ha OOI
00pCTBOBAaHUS JJOCTOBEPHO Yallle BCTPEYAIUCH y JeTeil ocHOBHOUM rpymmbl (75%), yem B rpymie
cpaBHenus (2,2%) ( P<0,001). B rpynmie aeteit ¢ snunencueit namenenus Ha 931" peructpupoBaiuch
B BuJe 3ameuieHus (oHoBoW akTuBHOCTH (8,35%), perumonanpHoro 3amemneHus (8,35%) u
snunentudopmuoil aktTuBHocTH (58,3%), a B rpyIine cpaBHeHUs 3aMeieHrne (JOHOBOI aKTUBHOCTHU
BcTpeuanoch B 1.4%, a snunentudopMHas akTUBHOCTH JIUIIb B 1 citydae.
BriBOa
AHanu3 ucxoA0B (PeOpUIBHBIX CYAOpOT y JAeTed (10 AaHHBIM KaTaMHe3a) mokaszai, uyto B 85,3%
cirydaeB (heOpMIIbHBIE TIPUCTYIIBI UMENN JOOPOKaYeCTBEHHBIN BO3PACT - JIMMUTHPOBAHHBIM HCXOJI, U
muiib B 14,7% oTmedeHa TpaHcopmalus B SIWIENICHIO, B OCHOBHOM B (DOKaJIbHYI0 BHCOYHYIO.
@dakTopamMu pucka TpaHchopManuu (QeOPUWIbHBIX MPUCTYNOB B  OSIMIEHCHIO  SIBISIFOTCS
HaCJIe/ICTBEHHAsl OTATOUIEHHOCTh IO 3MWIENCUH, (OKaIbHBIA Xapakrep (heOpUIIbHOTO MPUCTYIIA,
HEBpOJIOTUYECKHE HapyuleHusa. M3meHenus Ha D3OI TOJIOBHOrO Mo3ra SIBISIOTCS MapKepamu
MOBBIIIEHHON BEPOSTHOCTH BO3HUKHOBEHUS SIUIETICHH Y JIeTel ¢ PeOpUIbHBIMU Cy10pOTraMH.
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DOPPLEROGRAPHIC CAPABILITIES FOR EARLY DETECTION OF
UTEROPLACENTAL AND FETOPLACENTAL BLOOD FLOW DISORDERS IN
PREGNANCY: PREDICTION AND PREVENTION OF PERINATAL RISKS

Abstract
Early detection of uteroplacental and fetoplacental blood flow disorders plays a crucial role in reducing
perinatal morbidity and mortality. Doppler ultrasonography is currently regarded as one of the most
informative, non-invasive, and widely accessible methods for assessing fetoplacental hemodynamics.
This study evaluates the diagnostic value of Doppler ultrasound parameters—including uterine artery
pulsatility index, umbilical artery resistance index, and middle cerebral artery cerebroplacental ratio—
in identifying early signs of placental insufficiency in high-risk pregnancies. The findings highlight
the significance of timely Doppler screening for predicting adverse obstetric outcomes, enabling early
intervention, and improving fetal well-being.
Keywords: doppler ultrasonography; uteroplacental blood flow; fetoplacental circulation; placental
insufficiency; pulsatility index; resistance index; fetal hypoxia; perinatal outcomes.
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HOMILADORLIKDA UTEROPLASENTAL VA FETOPLASENTAL QON AYLANISHI
BUZILISHLARINI ERTA ANIQLASH UCHUN DOPPLEROGRAFIK USULLARNING
IMKONIYATLARI: PERINATAL XAVFLARNI OLDINDAN BAHOLASH VA OLDINI
OLISH
ANNOTATSIYA
Uteroplatsentar va fetoplatsentar gon ogimi buzilishlarini erta aniglash perinatal kasallanish va o‘lim
ko‘rsatkichlarini kamaytirishda muhim ahamiyatga ega. Doppler ultratovush tekshiruvi hozirda
fetoplatsentar gemodinamikani baholashning eng informativ, invaziv bo‘lmagan va keng
qo‘llaniladigan usullaridan biri hisoblanadi. Ushbu tadgiqot Doppler ultratovush parametrlarining —
xususan, bachadon arteriyasi pulsativlik indeksi, kindik arteriyasi rezistentlik indeksi va o‘rta miya
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arteriyasi serebro-platsentar nisbati — yugori xavfli homiladorliklarda platsentar yetishmovchilikning
erta belgilarini aniglashdagi diagnostik ahamiyatini baholaydi. Olingan natijalar Doppler skriningini
0‘z vaqtida o‘tkazish noxush akusherlik asoratlarini bashorat qilish, erta aralashuv choralarini ko‘rish
va homila salomatligini yaxshilashda muhim ekanligini ko‘rsatadi.

Kalit so‘zlar: doppler ultratovush tekshiruvi; uteroplatsentar gon oqimi; fetoplatsentar aylanish;
platsentar yetishmovchilik; pulsativlik indeksi; rezistentlik indeksi; serebro-platsentar nisbati; homila
gipoksiya; perinatal natijalar.
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BO3MOXHOCTU JOHNIIVIEPOI'PAOUYECKUX METOAOB IJIs1 PAHHEI'O
BBISIBJIEHU S HAPYIIEHUI MATOYHO-TUVIAIEHTAPHOI'O U
OETOIVTIAHEHTAPHOI'O KPOBOOBPAIIIEHUSA BO BPEMSI BEPEMEHHOCTMU:
IMPOI'HO3UPOBAHMUE U TIPOPUJIAKTUKA IEPUHATAJIBHBIX PUCKOB

AHHOTALUSA

PanHee BbIABICHHE HapyIIEHUH KPOBOTOKA B MAaTOYHO-IUIALIEHTAPHOM M (eTorulaleHTapHoR
CHUCTEMAax WUIpaeT KIIOYEBYIO POJb B CHUKEHHM MEpUHATAIIbHON 3a00J1€Ba€MOCTH U CMEPTHOCTH.
JlomnmiepoBcKkoe yabTPpa3ByKOBOE UCCIIEI0BaHUE B HACTOSIIEE BPEMsl CUUTAETCS OJHUM U3 Hanbosee
MH(OPMATHUBHBIX, HEWHBAa3MBHBIX M HIMPOKOJOCTYIIHBIX METOJIOB OLEHKHM (peToruialeHTapHoi
reMOJMHaMHKU. B 1aHHOM ucCclieJOBaHMM OLIEHUMBAETCS JUArHOCTHYECKas IIEHHOCTh MapaMeTpoB
nonmuieporpaduu, BKJIOYas HMHIEKC MyJIbCAlMM MAaTOYHOM apTepuH, MHIEKC CONPOTHBICHHS
MYNOBUHHOM apTepuy U LepeOpOoIIalleHTapHOe COOTHOIIEHUE CpelHEHl MO3roBOW apTepuu, s
BBISIBJICHUS] PAaHHMX IPU3HAKOB IJIAIIEHTAPHOW HEJIOCTaTOYHOCTH TpPH OEPEeMEHHOCTH BBICOKOM
CTENEHH pHUCKa. [lonydyeHHbIE NaHHBIE MOAYEPKUBAIOT BaXHOCTh CBOEBPEMEHHOI'O JIOMILIEPOBCKOTO
CKPUHHHTA JUIsl TPOrHO3UPOBAHMS HEOJArONPUSITHBIX aKyIIEPCKUX MCXO0/I0B, BOBMOXXHOCTH PaHHETO
BMEIIATEIbCTBA U YIYUIICHUS COCTOSHUS IUIOAA.

KiroueBbie ciaoBa: JlonmiuepoBckoe yiIbTpa3ByKOBOE HCCIIEIOBAHNUE; MaTOYHO-IUIAlIEHTApHBIN
KpOBOTOK; (PETOIUIalleHTapHOE KpOBOOOpAIEHHE; IUIAllEHTapHas HEIOCTaTOYHOCTh; WHIEKC
MyJbCAallUM; HWHJEKC COMNPOTHUBIICHUS; IepeOpoIlIalleHTapHOEe COOTHOIIEHUE, TUIOKCHS IUI0Ja;
NepUHATAIBHBIE UCXOJIBI.

INTRODUCTION

Uteroplacental and fetoplacental blood flow are fundamental determinants of normal fetal growth,
development, and overall pregnancy outcome. Adequate perfusion of the placenta ensures continuous
delivery of oxygen and essential nutrients to the fetus, while impaired placental circulation is closely
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associated with a wide spectrum of obstetric complications, including fetal growth restriction (FGR),
preeclampsia, chronic fetal hypoxia, preterm birth, and increased perinatal mortality. Given the silent
and often progressive nature of these disorders, early identification remains a major priority in modern
perinatology.
Doppler ultrasonography has emerged as a cornerstone method in the assessment of fetoplacental
hemodynamics due to its non-invasiveness, reproducibility, and ability to detect functional changes
before the onset of clinical symptoms. By measuring blood flow velocity waveforms in key vessels—
such as the uterine arteries, umbilical artery, and fetal middle cerebral artery—Doppler imaging allows
clinicians to evaluate placental resistance, fetal compensatory mechanisms, and overall hemodynamic
adaptation. Among the most informative parameters are the pulsatility index (PI), resistance index
(R1), systolic/diastolic (S/D) ratio, and the cerebroplacental ratio (CPR), each of which provides
valuable insights into the status of uteroplacental and fetoplacental circulation.
Recent advancements in prenatal diagnostics emphasize the need for integrating Doppler findings into
comprehensive risk stratification models for high-risk pregnancies, particularly in women with
hypertension, diabetes, autoimmune disorders, or a history of adverse obstetric outcomes. Early
Doppler abnormalities can serve as predictive markers of placental insufficiency, enabling timely
clinical decisions such as intensified monitoring, optimized medical therapy, and individualized
delivery planning. Furthermore, evidence suggests that routine mid-trimester Doppler screening can
significantly improve early detection of preeclampsia and FGR, contributing to better neonatal
outcomes.
Despite its proven utility, there remains variability in the interpretation and application of Doppler
indices across clinical settings. This highlights the necessity for more standardized protocols and
further research aimed at clarifying the predictive value of specific Doppler parameters in different
high-risk populations. In this context, the present study explores the diagnostic capabilities of Doppler
ultrasound in the early detection of uteroplacental and fetoplacental blood flow disorders and evaluates
its role in forecasting adverse perinatal outcomes.
MATERIALS AND METHODS
This prospective observational study was conducted at the Department of Obstetrics and Gynecology
between 2023-2025. A total of 180 pregnant women between 20-40 weeks of gestation were
enrolled. Participants were divided into two groups based on clinical risk factors for placental
insufficiency:
Group Description n

High-risk group Patients with hypertension, 120
preeclampsia history,
gestational diabetes,
autoimmune diseases, FGR
history, or abnormal serum
screening
Low-risk (control) group Healthy pregnancies without 60
systemic or obstetric
complications

94
© HealthWay.uz 2025 T1 Ned


https://healthway.uz/

HealthWay: Scientific and Practical Medical Journal ISSN: 3093-8627

Exclusion criteria included structural fetal anomalies, multiple gestation, congenital infections, and
maternal cardiac pathology.
All examinations were performed using GE Voluson E10 and Mindray DC-80 systems equipped
with a 3.5-5 MHz convex transducer. Doppler ultrasound adhered to the ISUOG safety guidelines,
maintaining the thermal index (TI) below 1.0.
The following vessels were assessed:
1. Bilateral uterine arteries (UtA)
2. Umbilical artery (UA)
3. Middle cerebral artery (MCA)
For each vessel, the following indices were recorded:
Pulsatility Index (PI)
Resistance Index (RI)
Systolic/Diastolic ratio (S/D)
Cerebroplacental Ratio (CPR = MCA PI/ UA PI)
Data Collection Procedure
Each subject underwent two Doppler evaluations:
e 1stassessment: 2024 weeks
e 2nd assessment: 30—34 weeks
Clinical endpoints:
e Fetal growth restriction (FGR)
e Preeclampsia
e Preterm birth
e Cesarean delivery for fetal distress
e Perinatal outcomes (Apgar scores, NICU admission)
Quantitative Doppler Indicators
Table 1. Reference thresholds used in this study

Parameter Abnormal cutoff Clinical implication
UtA PI >95th percentile High placental resistance
UAPI >95th percentile Placental insufficiency

MCA PI <5th percentile Fetal brain-sparing effect
CPR <10 Centralization of fetal
circulation

Statistical Methods

Descriptive statistics: Mean = SD, median (IQR)

e Group comparisons: Student’s t-test or Mann—Whitney U test
Correlations: Pearson/Spearman

Predictive analysis: ROC curve for UA Pl and CPR predicting FGR
Statistical significance: p < 0.05

Figure 1. Example ROC curve structure (schematic)
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Table 2. Distribution of Doppler abnormalities across groups

Parameter High-risk (n=120) Control (n=60) p-value

UtA PI 1 42 (35%) 4 (6.7%) <0.001

UAPI? 28 (23.3%) 2 (3.3%) <0.001

MCAPI | 21 (17.5%) 1(1.6%) <0.001

CPR<1.0 33 (27.5%) 3 (5%) <0.001
RESULTS

A total of 180 pregnant women were analyzed, including 120 high-risk and 60 low-risk (control)
participants. Doppler ultrasound parameters were compared between the two groups at 20—24 weeks
and 30-34 weeks to determine early predictors of uteroplacental and fetoplacental insufficiency.

1. Uterine Artery Doppler Findings
Significantly elevated Uterine Artery Pl and presence of early diastolic notching were observed
predominantly in the high-risk group.
Table 3. Uterine artery Doppler abnormalities

Parameter High-risk (n=120) Control (n=60) p-value
Mean UtA PI1 (20-24 w) 1.69 +0.42 1.21+0.31 <0.001
Bilateral notching 28 (23.3%) 2 (3.3%) <0.001
Mean UtA PI1 (30-34 w) 1.52+£0.36 1 (1.6%) <0.001

Diagram 1. Uterine Artery PI trend (schematic)

96
© HealthWay.uz 2025 T1 Ned


https://healthway.uz/

PI

1.8 -

1.6 A

1.6 A

0.4 1

1.2 4

1.0

HealthWay: Scientific and Practical Medical Journal ISSN: 3093-8627

20-24w 30-34w

2. Umbilical Artery Doppler Results
High-resistance umbilical artery flow was significantly more frequent among high-risk pregnancies.
Table 4. Umbilical artery Pl and abnormal flow

Parameter High-risk (n=120) Control (n=60) p-value
UA PI >95th percentile 28 (23.3%) 2 (3.3%) <0.001
Absent diastolic flow 6 (5%) 0 0.03
Reversed diastolic flow 2 (1.6%) 0 0.12

Diagram 2. Umbilical artery PI distribution (schematic)
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3. Middle Cerebral Artery (MCA) and CPR

Evidence of brain-sparing effect (low MCA PI + low CPR) was significantly associated with fetal
growth restriction.

Table 5. MCA and CPR abnormalities

Parameter High-risk (n=120) Control (n=60) p-value
MCA PI <5th percentile 21 (17.5%) 1 (1.6%) <0.001
CPR<1.0 33 (27.5%) 3 (5%) <0.001

4. Relationship Between Doppler Abnormalities and Perinatal Outcomes
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Table 6. Adverse outcomes and Doppler correlations

Outcome High-risk, n (%) Control, n (%) Relative Risk
Fetal Growth 30 (25%) 4 (6.7%) 3.7x
Restriction
Preeclampsia 22 (18.3%) 2 (3.3%) 5.5%
Preterm birth (<37 w) 18 (15%) 3 (5%) 3%
NICU admission 20 (16.6%) 2 (3.3%) 5%

FGR was strongly associated with abnormal UA Pl and CPR:

e UA PI >95th percentile — FGR in 68% of cases

e CPR<1.0 > FGR in 72% of cases
5. Predictive Analysis (ROC Curve)
The predictive performance of Doppler indices for identifying FGR was evaluated.

e UA PI AUC = 0.86 (high diagnostic accuracy)

e CPR AUC =0.91 (excellent diagnostic value)
Summary of Key Findings

e Doppler abnormalities were 3-5 times more common in the high-risk group.

e Uterine artery Pl and notching were significant early markers starting from 20-24 weeks.

e Umbilical artery high resistance appeared in mid—late trimester, correlated with FGR.

e MCA PI reduction and CPR < 1.0 were the strongest predictors of fetal compromise.

e CPR demonstrated the highest diagnostic accuracy (AUC 0.91) for predicting FGR.

e Abnormal Doppler findings were strongly associated with preeclampsia, preterm birth, and

NICU admission.

DISCUSSION
The findings of this study demonstrate that Doppler ultrasonography provides critical and timely
information for the early detection of uteroplacental and fetoplacental blood flow disorders in
pregnancies at increased risk for placental insufficiency. The significant differences observed between
the high-risk and low-risk groups confirm the diagnostic utility of Doppler indices in predicting
adverse obstetric and perinatal outcomes.
A key observation was the consistently elevated uterine artery pulsatility index and the presence of
bilateral early-diastolic notching in the high-risk population. These abnormalities were evident as early
as 20-24 weeks, preceding the clinical onset of preeclampsia or fetal growth restriction (FGR). This
aligns with prior studies indicating that impaired trophoblastic invasion and defective spiral artery
remodeling manifest as increased resistance in the uterine arteries during mid-pregnancy. Thus, uterine
artery Doppler serves as a reliable early marker for pregnancies vulnerable to placental dysfunction.
Umbilical artery Doppler further strengthened the diagnostic framework, particularly during the late
second and early third trimesters. In this study, 23.3% of high-risk pregnancies exhibited a UA PI
above the 95th percentile, compared to 3.3% in the control group. These findings are consistent with
the pathophysiological progression of placental insufficiency, where heightened placental resistance
results in diminished diastolic flow. The presence of absent or reversed end-diastolic flow, although
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less frequent, indicates severe hemodynamic compromise and is well-established in the literature as a
strong predictor of fetal hypoxia, acidosis, and early delivery.

Another important component of this study was the evaluation of fetal adaptive hemodynamics through
middle cerebral artery Doppler and the cerebroplacental ratio (CPR). The high prevalence of low MCA
Pl and CPR < 1.0 in the high-risk group underscores the onset of fetal brain-sparing—a compensatory
response to chronic hypoxia characterized by vasodilation of cerebral vessels. The CPR demonstrated
the strongest association with adverse outcomes, corroborated by its AUC of 0.91 in predicting FGR.
These findings are in agreement with emerging evidence suggesting that CPR is superior to individual
arterial indices and should therefore be integrated into routine fetal surveillance, especially in high-
risk pregnancies.

The clinical implications of these Doppler abnormalities were evident in the significantly higher rates
of FGR, preeclampsia, preterm birth, and NICU admissions among high-risk participants. The strong
correlation between Doppler parameters and adverse outcomes provides compelling evidence that
Doppler ultrasound is not only a diagnostic tool but also a reliable prognostic instrument. Early
identification of high-resistance uterine and umbilical artery flow or low CPR may enable clinicians
to adjust monitoring protocols, initiate preventive therapies (such as low-dose aspirin), and plan timely
interventions to reduce perinatal morbidity.

Moreover, the results highlight the importance of a multiple-vessel Doppler assessment, rather than
relying solely on one parameter. The combined evaluation of uterine, umbilical, and middle cerebral
arteries offers a more comprehensive understanding of maternal, placental, and fetal hemodynamics.
This multi-vessel approach has been advocated by many researchers and is further validated by the
present study.

Despite the strengths of the study—including its prospective design and standardized Doppler
protocol—certain limitations should be considered. The study was conducted at a single center, which
may affect generalizability. Additionally, biochemical markers such as PIGF or sFlt-1 were not
included, which might have enhanced predictive accuracy. Future research integrating Doppler indices
with maternal serum biomarkers and machine-learning—based risk models could further improve the
early identification of placental dysfunction.

In summary, the current study reinforces the pivotal role of Doppler ultrasonography in monitoring
high-risk pregnancies. The ability of uterine artery PI, UA PI, MCA PI, and especially CPR to predict
adverse outcomes underscores the value of Doppler parameters as essential components of modern
perinatal care. Early detection provides an opportunity for timely intervention, potentially mitigating
the risks associated with placental insufficiency and improving neonatal well-being.

CONCLUSION

The present study demonstrates that Doppler ultrasonography is a highly informative, non-invasive,
and reliable tool for the early detection of uteroplacental and fetoplacental blood flow disorders in
high-risk pregnancies. Elevated uterine artery resistance—manifested by increased Pl values and
bilateral notching—was identified as an early indicator of impaired placentation as early as 20-24
weeks of gestation. These findings highlight the importance of mid-trimester uterine artery Doppler
screening for predicting subsequent development of preeclampsia and fetal growth restriction.
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Umbilical artery Doppler abnormalities, particularly elevated Pl and reduced diastolic flow, were

strongly associated with placental insufficiency and served as significant predictors of adverse

perinatal outcomes. Furthermore, fetal adaptive responses evaluated through middle cerebral artery

Doppler and the cerebroplacental ratio (CPR) were shown to have exceptional diagnostic value. Low

CPR, in particular, emerged as the most sensitive marker for identifying fetal compromise,

demonstrating the highest predictive accuracy for fetal growth restriction.

Overall, the integration of multiple Doppler parameters—uterine artery, umbilical artery, and middle

cerebral artery—provides a comprehensive assessment of both maternal and fetal hemodynamics. This

multimodal approach enhances clinical decision-making, allowing for timely interventions,

individualized monitoring strategies, and improved perinatal outcomes. The findings of this study

support the routine use of Doppler ultrasound in the surveillance of high-risk pregnancies and

emphasize its essential role in modern perinatal management.
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O‘PKA EMBOLIYASINI ERTA ANIQLASHDA KT-ANGIOGRAFIYANING DIAGNOSTIK
SAMARADORLIGI
Annotatsiya
O‘pka arteriyasi tromboemboliyasi (OATE) — yuqori o‘lim ko‘rsatkichi bilan kechadigan, tezkor
tashxis qo‘yishni talab giladigan shoshilinch patologiyalardan biridir. Kasallikning erta aniglanishi va
to‘g‘ri davolash taktikasi o‘lim va asoratlar xavfini sezilarli darajada kamaytiradi. Kompyuter
tomografik angiografiya (KT-angiografiya) hozirda OATEni aniqlashda “oltin standart” hisoblanadi.
Ushbu magolada KT-angiografiyaning diagnostik imkoniyatlari, uning sezgirlik va xususiylik
darajalari, shuningdek, kontrast modda qo‘llash texnikasining OATE diagnostikasiga ta’siri keng
yoritildi. Tadgigot natijalari KT-angiografiyaning erta bosqgichda Kkichik va segmentar
tromboembollarni  aniqlashdagi yuqori samaradorligini ko‘rsatadi. Shuningdek, perfuzion
buzilishlarning qo‘shimcha baholanishi klinik qaror qabul qilishda muhim ahamiyatga ega ekani
asoslab beriladi. Olingan ma’lumotlar KT-angiografiya yordamida o‘pka emboliyasini erta aniglash
klinik amaliyotda eng optimal va ishonchli usul ekanini tasdiglaydi.
Kalit so‘zlar: o‘pka arteriyasi tromboemboliyasi, KT-angiografiya, diagnostik sezgirlik, xususiylik,
perfuziya buzilishi, segmentar emboliya, kontrast modda.
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JAUATHOCTHUYECKASA DOOPEKTUBHOCTD KT-AHI'HOT'PA®UU B PAHHEM
BBISIBJIEHUM JJETOYHOM SYMBOJINU

AHHOTANUA

Tpombosmbonus nerounoit aprepun (TOJIA) siBisieTcst OAHON M3 HEOTIOKHBIX MATOJIOTHIA C BRICOKHM
YPOBHEM JIETAIbHOCTH, TpeOYIOLIe CBOEBPEMEHHON JMArHOCTHKH. PaHHAS WACHTUDUKAIMS
3a005ileBaHUs U TIPABWJIBHO BHIOpaHHAs TAKTHKA JICUYEHHUS TMO3BOJIAIOT 3HAUYUTENBHO CHU3UTH PHUCK
CMepTHOCTH U oclokHeHud. KommbrotepHas Tomorpaduyeckas anruorpadus (KT-anruorpadus) B
HACTOAIIEE BpPEMSl CUMTAETCS «30JIOTBIM CTaHgapTom» B BblBieHun TOJIA. B ganHoi craThe
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MOJPOOHO PACKPBITH AHAarHOCTHUeCKUue Bo3MokHOCTH KT-aHrmorpaduu, ee 4yBCTBUTENBHOCTh U
cneun(UIHOCTh, a TAK)Ke BIMSHUE TEXHUKU BBEACHUS KOHTPACTHOTO BEIECTBA HA JUATHOCTHUKY
TOJIA. Pe3ynbTarhl UCCIIEIOBAaHUS IEMOHCTPUPYIOT BBICOKYIO 3¢ dexktuBHOCT KT-anrnorpapun B
paHHeM OOHapy>XEHUHM MEJKHUX M CerMEHTapHbIX TpoMO03MOoisoB. Kpome Toro, moauepkusaercs
BaXHOCTb JIOTIOJIHUTEIBHON OLEHKM NepQy3HMOHHBIX HApyIIEHUH INpH MPUHATUM KIMHUYECKUX
pewenuii. Ilomydennele panHble noATBepkaroT, uyto KT-anruorpadus ssiasercs Hauboiee
ONTUMAJIbHBIM U HAJIeKHBIM METOJIOM PaHHEH JMarHOCTUKU TPOMOOIMOOJIMH JIETOUHOW apTepuu B
KJIMHUYECKOW MPAKTHUKE.

KiaroueBble ciioBa: TpomOodMOonus jerouyHod aprepuu, KT-anruorpadus, amarHocTHUEcKas
YyBCTBUTEIBHOCTh, CHEUU(DUYHOCTh, TEPPY3UOHHBIE HAPYIICHHUS, CETMEHTapHas 3MOOJHs,
KOHTPACTHOE BELIECTBO.

Davranov Ismail Ibragimovich?

Zohidov Shahboz Laziz ugli?

1. Assistant of the Department of Medical Radiology of PEF,
Samarkand State Medical University,

Samarkand, Uzbekistan

2. Clinical resident of the Department of Medical Radiology of PEF,
Samarkand State Medical University,

Samarkand, Uzbekistan

DIAGNOSTIC EFFECTIVENESS OF CT ANGIOGRAPHY IN THE EARLY DETECTION
OF PULMONARY EMBOLISM

Abstract
Pulmonary artery thromboembolism (PATE) is an urgent pathological condition with a high mortality
rate and requires rapid diagnosis. Early detection of the disease and an appropriately chosen treatment
strategy significantly reduce the risks of mortality and complications. Computed tomographic
angiography (CT angiography) is currently considered the “gold standard” for identifying PATE. This
article provides a detailed overview of the diagnostic capabilities of CT angiography, its sensitivity
and specificity, as well as the influence of contrast administration techniques on the diagnosis of PATE.
The study results demonstrate the high effectiveness of CT angiography in the early detection of small
and segmental thromboembolism. Additionally, the importance of assessing perfusion disturbances in
supporting clinical decision-making is emphasized. The findings confirm that CT angiography is the
most optimal and reliable method for early detection of pulmonary embolism in clinical practice.
Keywords: pulmonary artery thromboembolism, CT angiography, diagnostic sensitivity, specificity,
perfusion impairment, segmental embolism, contrast agent.

Kirish

O‘pka arteriyasi tromboemboliyasi (OATE) — nafas yetishmovchiligi, gemodinamik beqarorlik va
yuqori letallik bilan kechuvchi o‘tkir shoshilinch holat bo‘lib, dunyo bo‘yicha yurak-gon tomir
kasalliklaridan keyingi uchinchi o‘lim sababchisi sifatida qayd etiladi. Kasallikning klinik ko‘rinishlari
ko*p hollarda nonspeifik bo‘lgani bois, erta tashxis qo‘yish hamon murakkab masala bo‘lib qolmoqda.
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Ko‘krak qafasi og‘rig‘i, nafas qisishi, taxikardiya kabi belgilar boshqa ko‘plab patologiyalar bilan
o‘xshashligi tufayli bemorlar ko‘pincha kech bosqichda murojaat giladi. Shu sababli OATEni erta
bosgichda aniqlash va davolash strategiyasini to‘g‘ri belgilash perinatal emas, balki bevosita bemor
hayotini saqlab qolish bilan bog‘liq dolzarb masala hisoblanadi.

So‘nggi yillarda kompyuter tomografik angiografiya (KT-angiografiya) o‘pka emboliyasini
tashxislashda eng ishonchli va tezkor usullardan biri sifatida keng qo‘llanilmoqda. KT-angiografiya
yordamida markaziy, lobar, segmentar va subsegmentar darajadagi tromb massalarini yugori aniglikda
ko‘rish mumkin. Zamonaviy ko‘p kesimli KT-tezlatilgan skanerlar kontrast moddaning optimal
tarqalishini ta’minlab, minimal vaqt ichida yuqori sifatli tasvirlarni olish imkonini beradi. Shuningdek,
perfuzion xaritalash yordamida o‘pka parenximasidagi qon aylanish buzilishlari aniqlanib, ularning
klinik ahamiyatini baholash imkoniyati kengaymoqda.

Mazkur magolaning magsadi — o‘pka emboliyasini erta aniqlashda KT-angiografiyaning diagnostik
samaradorligini ilmiy asoslar bilan baholash, usulning sezgirlik va xususiylik ko‘rsatkichlarini tahlil
gilish va klinik amaliyot uchun muhim bo‘lgan afzalliklarini yoritib berishdan iborat. Ushbu tadqiqot
OATE tashxisi bo‘yicha zamonaviy yondashuvlarni takomillashtirishga, shuningdek, shifokor-
radiologlar amaliyotida KT-angiografiyaning ahamiyatini yanada oshirishga xizmat giladi.

Material va metodlar

Ushbu tadqiqot o‘pka arteriyasi tromboemboliyasiga (OATE) shubha gilingan bemorlarda KT-
angiografiyaning diagnostik samaradorligini baholash magsadida 2023-2025-yillar davomida olib
borildi. Tadgigotga jami 126 nafar bemor jalb gilindi. Ularning barchasida klinik belgilar (nafas
qisishi, ko‘krak qafasi og‘rig‘i, taxikardiya, gipoksemiya), laborator ko rsatkichlar (D-dimer darajasi)
va tashxis mezonlariga muvofig OATE ehtimoli baholandi.

Quyidagi 1-jadvalda tadqiqot ishtirokchilarining demografik va klinik ko‘rsatkichlari keltirilgan.
Jadval 1. Tadgiqot ishtirokchilarining umumiy klinik tavsifi

Ko‘rsatkichlar O‘rtacha / n (%)
Bemorlar soni 126
Yosh (o‘rtacha = SD) 52,6 + 14,2 yosh
Jinsi: erkak 58 (46%)
Jinsi: ayol 68 (54%)
D-dimer > 500 ng/ml 104 (82%)
Nafas gisishi 98 (78%)
Ko‘krak qafasi og‘rig‘i 74 (59%)
Taxikardiya (>100/min) 62 (49%)
Gipoksemiya (SpO2 < 92%) 39 (31%)

KT-angiografiya o‘tkazish parametrlari

Tadqiqotda 64 va 128 kesimli ko*p spiral kompyuter tomograflari (MSKT)dan foydalanildi. Kontrast
modda sifatida 70-90 ml bo‘lgan yuqori zichlikdagi yo‘ldosh kontrast preparati vena ichiga inyeksiya
gilindi.

KT-angiografiyada aniglangan emboliyalar tasnifi
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Quyida 2-jadvalda trombning joylashuviga qarab aniqlanish chastotasi ko‘rsatiladi.
Jadval 2. KT-angioda aniglangan tromb lokalizatsiyalari

Emboliya turi Bemorlar soni (n=126) Ulushi (%)
Markaziy (o‘pka asosiy 24 19%
magistral arteriyasi)

Lobar 38 30%
Segmentar 42 33%
Subsegmentar 22 18%

Ma’lumotlar SPSS 26.0 dasturida qayta ishlangan.

Diskret ko‘rsatkichlar foizlarda, uzluksiz ko‘rsatkichlar esa o‘rtacha + standart og‘ish shaklida
keltirildi.

Diagnostik sezgirlik, xususiylik, PPV va NPV ko‘rsatkichlari hisoblandi.

Ishonch oralig‘i (CI) 95% darajada olindi.

P < 0.05 statistik ahamiyatli deb gabul gilindi.

Rasm 1. KT-angiografiya tasvirida o‘pka arteriyasida to‘siqlovchi markaziy tromb (sxema
ko‘rinishida)

Natijalar
Tadgigotga 126 nafar OATE gumoni bilan yotgizilgan bemor kiritildi. KT-angiografiya yordamida
barcha bemorlarda trombotik o‘tkazmalar aniqglanib, ularning lokalizatsiyasi quyidagicha tagsimlandi:
markaziy — 24 (19.0%), lobar — 38 (30.2%), segmentar — 42 (33.3%), subsegmentar — 22 (17.5%).
Ushbu tagsimot 2-jadval va unga mos ustunli diagrammada ko ‘rsatilgan.

e Demografik va klinik xususiyatlar

e Bemorlarning o‘rtacha yoshi 52,6 + 14,2 yosh.

e Jinsiy tagsimot: erkaklar 58 (46%), ayollar 68 (54%).

e Klinik simptomlar orasida nafas qisishi 98 (78%), ko‘krak qafasi og‘rig‘i 74 (59%), taxikardiya

(>100/min) 62 (49%) va gipoksemiya (SpO2 < 92%) 39 (31%) bemorlarda qayd etildi.
e Laborator tekshiruvlarda D-dimer > 500 ng/ml bo‘lgan bemorlar soni 104 (82%) ga teng edi.
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Lokalizatsiya va klinik og‘irlik (tashxisiy kuzatuv)

Markaziy emboliyalar (n=24, 19%) ko‘pincha klinik jihatdan ancha og‘ir bo‘lib, ularning ko“pchiligida
gipotenziya yoki sezilarli dyspne (SpO: pasayishi) kuzatildi — bu holatlar tezkor
trombolitik/yordamchi davolashni talab gildi.

Lobar va segmentar emboliyalar umumiyga nisbatan eng yugori ulushni (umumiy 80 ta bemor, 63.5%)
tashkil etdi va bu guruhdagi bemorlarning aksariyati standart antikoagulyant terapiyaga javob berdi.
Subsegmentar emboliyalar (n=22, 17.5%) esa ko‘proq yengil yoki moyil klinik ko‘rinish bilan
namoyon bo‘ldi; ba’zi hollarda faqat perfuzion buzilishlar yoki kichik subsegmentar to‘siqlar
aniqlanib, bemorning umumiy holati nisbatan barqgaror bo‘lgan.

D-dimer va KT natijalari o‘rtasidagi bog‘liglik (tavsifiy)

D-dimer >500 ng/ml bo‘lgan bemorlar 104 (82%) ni tashkil etgan. KT-angiografiya orgali emboliya
aniglangan bemorlarning katta gismida D-dimer darajasi ham oshgan edi, bu esa D-dimer testining
skriningda yordamchi omil ekanligini ko‘rsatadi. Ammo aniq sezgirlik/xususiylik ko‘rsatkichlarini
hisoblash uchun D-dimer va KT natijalari bo‘yicha to‘liq kros-jadval (TP/FP/TN/FN) zarur.
Perfuzion xaritalashlar (ma’lum bemorlarda qo‘llanilib) segmentar va subsegmentar darajadagi
embologik o‘choglarga mos keluvchi gipoperfuziya zonalarini aniqladi. Bu topilmalar bemorning
simptomatik og‘irligini baholash va davolash taktikasini belgilashda qo‘shimcha ma’lumot berdi.

30 kunlik kuzatuvda markaziy embologiyasi bo‘lgan bemorlar orasida o‘tkazilgan qayta tiklash
choralariga ehtiyoj va reanimatsiya ko‘rsatkichlari yuqoriroq bo‘ldi.

Diagramma 1. 2-jadvalga mos ustunli grafik bo‘lib, u emboli lokalizatsiyasining tagsimotini vizual
tarzda ifodalaydi.

40
35
301
25}
201
L5
10}

Bemorlar soni

Marléaziy LoE)ar Segmlentar Subseglmentar
Emboliya turi

KT-angiografiya ushbu to‘plamdagi bemorlarda emboliyani mahalliylashtirish va uning darajasini
aniqlashda yuqori diagnostik giymat ko‘rsatdi — eng ko‘p uchraydigan joylar lobar va segmentar
shoxlar bo‘ldi. D-dimer testi esa skriningda foydali bo‘lib, u KT-angiografiyaga ko‘rsatma berishda
go‘shimcha yordam beradi. To‘liq diagnostik samaradorlik ko‘rsatkichlarini (sezgirlik, xususiylik,
PPV, NPV) aniglash uchun bemor darajasidagi kros-jadval va klinik referent standart (masalan,
kompleks klinik baholash yoki angiografiya/sonografiya natijalari bilan tagqoslash) ma’lumotlari talab
etiladi.
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Muhokama

Ushbu tadqiqot natijalari o‘pka arteriyasi tromboemboliyasini (OATE) erta bosqichda aniglashda KT-
angiografiyaning yuqori diagnostik samaradorligini tasdiglaydi. OATE klinik ko‘rinishlarining ko‘p
hollarda nonspeifikligi, aynigsa o‘tkir nafas yetishmovchiligi, ko‘krak qafasi og‘rig‘i va taxikardiya
boshgqa pulmonar yoki kardiologik patologiyalar bilan o‘xshash bo‘lgani sababli, tasviriy
diagnostikaning hal giluvchi ahamiyatga ega ekanini ko‘rsatadi. Tadqiqotda bemorlarning 82% da D-
dimer darajasi oshgan bo‘lsa-da, bu ko‘rsatkichning yakkol diagnostik mezon bo‘la olmasligi,
aksincha KT-angiografiya bilan birgalikda talgin gilingandagina klinik foydalilikka ega ekani gayd
etildi.

KT-angiografiya yordamida trombning lokalizatsiyasini aniglash natijalar samaradorligini oshiruvchi
muhim omillardan biridir. Tadqiqotda segmentar va lobar darajadagi emboliyalar eng ko‘p uchragan
bo‘lib, ular mos ravishda 33,3% va 30,2% ni tashkil etdi. Bu shuni ko‘rsatadiki, OATE ko‘pincha
periferiyaga yagin tomirlarni shikastlaydi va aynan ushbu darajadagi emboliyalar klinik belgilar bilan
mos tarzda namoyon bo‘ladi. Markaziy emboliyalar esa kamroq (19%) uchrasa-da, ular og‘ir
gemodinamik buzilishlarga sabab bo‘lishi va bemorlarda tezkor davolash choralarini talab qilishi bilan
ajralib turadi. Bu holat KT-angiografiyaning markaziy tomirlarni aniglik bilan baholashdagi afzalligini
yana bir bor tasdiglaydi.

Subsegmentar emboliyalarning aniqlanishi esa zamonaviy ko‘p kesimli KT texnologiyalarining
sezgirligi oshganidan dalolat beradi. Dastlabki yillarda subsegmentar emboliyalar ko‘p hollarda
aniglanmay qolgan bo‘lsa, hozirgi qurilmalarda 0,6—1,0 mm kesim qalinligi bilan rekonstruksiya qilish
imkoniyati mavjud bo‘lib, bu eng kichik to‘siqlanuvchi o‘choqlarni ham vizualizatsiya qilish imkonini
berdi. Shunga garamay, subsegmentar emboliyaning klinik ahamiyati hagida turli manbalarda bahslar
mavjud: ba’zi tadqiqotlar ularning simptomatik bo‘lmasligi, boshqalari esa ularning takrorlanish xavfi
yuqoriligini ta’kidlaydi. Bizning kuzatuvlarimizda subsegmentar emboliyalar yengil klinik belgilar
bilan birga kechgani qayd etildi, ammo perfuzion xaritalashda gipoperfuziya o‘choqlari kuzatildi, bu
esa ularning klinik ahamiyatini inkor etmaydi.

D-dimer ko‘rsatkichining yuqoriligi va KT-da emboliya aniqlanishi o‘rtasida o‘zaro bog‘liglik mavjud
bo‘lsa-da, D-dimerning spesifik bo‘lmagan test ekanini hisobga olish lozim. Yuqori giymatlar
emboliya ehtimolini oshiradi, biroq yallig‘lanish, infeksiya, homiladorlik, travma kabi holatlarda ham
oshishi mumkin. Shu sababli klinik ehtimollik baholash shkalalari (Wells, Geneva) bilan birgalikda
KT-angiografiyani qo‘llash eng magbul yondashuv hisoblanadi.

Tadqiqotimiz natijalari xalqaro adabiyotlarda keltirilgan ma’lumotlarga mos keladi. Yevropa
Kardiologiya Jamiyatining ma’lumotlariga ko‘ra, KT-angiografiya OATE tashxisida 83-96% sezgirlik
va 96-99% xususiylikka ega. Bizning bemorlar guruhimizda aniq sezgirlik va xususiylik
ko‘rsatkichlarini hisoblash uchun referent standart sifatida klinik yakuniy tashxis yoki autopsiya
natijalari bilan to‘liq solishtirish talab qilinadi, ammo tasviriy natijalar yuqori sifatda va klinik
belgilarga to‘liq mos kelgani diagnostik ishonchlilik yuqori bo‘lganini ko‘rsatadi.
KT-angiografiyaning afzalliklari qatoriga tezkorlik, keng tarqalgan qo‘llanish imkoniyati, yuqori
fazoviy yechim, 3D rekonstruksiya qilish imkoniyati va perfuzion baholashni qo‘shish imkoniyati
kiradi. Biroq uning cheklovlari ham mavjud: kontrast modda bilan bog‘liq nefropatiya xavfi, allergik
reaksiyalar, homilador ayollarda qo‘llashdagi cheklovlar va nurlanish dozasining mavjudligi. Shunga
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qaramay, hayotni xavf ostiga qo‘yadigan OATE shubhasida KT-angiografiyaning diagnostik foydasi
ushbu xavflardan ustun turadi.
Umuman olganda, mazkur tadgiqot KT-angiografiyaning OATE tashxisidagi o‘rni va ahamiyatini
yana bir bor tasdigladi. Erta bosqichda aniq tashxis qo‘yish bemorlarni o‘z vaqtida davolashga jalb
qilish, o‘lim ko‘rsatkichlarini kamaytirish va uzoq muddatli asoratlarning oldini olishda muhim
ahamiyatga ega. Shu bilan birga, KT-angiografiyani klinik skoring tizimlari, laborator markerlar va
perfuzion baholash bilan birgalikda qo‘llash tashxisning aniqligini sezilarli darajada oshiradi.
Xulosa
Ushbu tadgigot KT-angiografiyaning o‘pka arteriyasi tromboemboliyasini (OATE) erta bosqichda
aniglashda yuqori diagnostik giymatga ega ekanligini tasdigladi. 126 nafar gumonli bemor orasida KT-
angiografiya yordamida tromblar markaziy, lobar, segmentar va subsegmentar darajalarda aniglanib,
eng yuqori ulush segmentar va lobar emboliyalarga to‘g‘ri keldi. Markaziy emboliyalar kamroq
uchragan bo‘lsa-da, ular klinik jihatdan og‘ir asoratlar (gipotenziya, sezilarli gipoksemiya) bilan
bog‘liq bo‘lib, tezkor tashxis va davolashning zarurligini ko‘rsatdi.
D-dimer testining yuqori qiymatlari KT topilmalari bilan ko‘pincha parallel bo‘lib, laborator markerlar
va klinik skorlash (Wells, Geneva) bilan birgalikda qo‘llanganda KT-angiografiyaga yo‘naltirish
samaradorligini oshirdi. Zamonaviy ko‘p kesimli KT texnikalari va nozik rekonstruksiya protokollari
subsegmentar darajadagi kichik emboliyalarni ham aniglash imkonini berdi, bu esa erta tashxis va
individual terapiya rejasi belgilashda qo‘shimcha foyda beradi.
Shuningdek, perfuzion xaritalashni KT-angiografiyaga qo‘shish perfuzion buzilishni aniqroq baholab,
embologik jarayonning funksional ta’sirini ko‘rsatib, klinik qarorlarni qo‘llab-quvvatladi. Biroq, KT-
angiografiyaning kontrast bilan bog‘liq nefrotoksiklik, allergik risk va rentgen nurlanishi kabi
cheklovlari mavjudligi inobatga olinishi lozim; shuning uchun yakuniy garorlar individual bemorning
holati va kontrast/ionlashtiruvchi ta’sir xavfini hisobga olgan holda qabul qilinishi kerak.
Amaliy jihatdan, OATE gumonida KT-angiografiya:
e tez vaaniq lokalizatsiya beradi,
e markaziy emboliyalarni aniglab, darhol invaziv yoki trombolitik davolashni rejalashtirishga
yordam beradi,
e laborator markerlar va klinik skorlash bilan integratsiyalashganida tashxis va manzillash
strategiyasini optimallashtiradi.
Kelgusida KT-angiografiyaning sezgirlik va xususiylik ko‘rsatkichlarini yanada anigroq baholash
uchun bemor darajasidagi kros-jadval (TP/FP/TN/FN) va referent standart (masalan, klinik yakuniy
tashxis, angiografiya yoki uzun muddatli kuzatuv natijalari) bilan solishtirishlarni kiritgan katta
ko‘lamli tadgigotlar tavsiya etiladi.
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YURAK YETISHMOVCHILIGI DARAAJASINI BAHOLASHDA ZAMONAVIY
EXOKARDIYOGRAFIYANING DIAGNOSTIK IMKONIYATLARI

Annotatsiya
Ushbu maqolada yurak yetishmovchiligi (YY) bo‘lgan bemorlarda zamonaviy exokardiyografiyaning
(ECHO) diagnostik imkoniyatlari, uning erta aniglash, funktsional darajani baholash va davolash
samaradorligini monitoring qilishdagi o‘rni yoritiladi. Tadqiqotda chap qorincha sistolik va diastolik
disfunktsiyasini baholashda asosiy exokardiyografik parametrlar — ejeksion fraksiya (EF), global
longitudinal strain (GLS), transmitral oqim ko‘rsatkichlari (E/A nisbati), to‘ldirilish bosimi (E/e"), o‘ng
gorincha funktsiyasi, shuningdek, yurak kameralarining geometrik o‘zgarishlari tahlil qilindi.
Zamonaviy strain-exokardiyografiya, dopplerografiya va 3D-exokardiyografiya usullarining
afzalliklari klinik ahamiyat nuqtai nazaridan ko‘rsatib berildi. Olingan natijalar exokardiyografiyaning
yurak yetishmovchiligining turli bosgichlarini aniglash, prognozni baholash va davo taktikalarini
individual rejalashtirishda yuqori informativligini tasdigladi.
Kalit so‘zlar: exokardiyografiya; yurak yetishmovchiligi; ejeksion fraksiya; global longitudinal strain
(GLYS); diastolik disfunktsiya; dopplerografiya; yurak remodellingi; 3D-ECHO; E/A; E/e’; sistolik
funktsiya; miokard strain tahlili.
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OIIEHOYHBIE JUAT'HOCTHYECKHE BO3MOKHOCTHA COBPEMEHHOM
3XOKAPJINOT'PA®UM B ONPEJEJEHUN CTENEHU CEPJIEYHOMN
HEJOCTATOYHOCTH

AHHOTANUA

B nanHOW cTaThe OCBEIIEHBI AMATHOCTUYECKHUE BO3MOXKHOCTH COBPEMEHHOM »XOKapauorpaduu
(3XO0) y nmanueHToB ¢ cepaedHoi HenoctarouHocThio (CH), e€ ponb B paHHEM BBISBICHUH, OLICHKE
(YHKIIMOHATTBHOTO COCTOSIHUST W MOHUTOpUHTE A(()EKTUBHOCTH TPOBOAUMOTO JieueHus. B
WCCIICIOBAaHUH TTPOAHAU3UPOBAHBI OCHOBHBIC AIXOKapAHOTpadUyYecCKue TapaMeTpbl TPH OICHKE
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CHCTOJIMYECKON M JMACTONMYECKON NUCHYHKIMHU JIEBOTO Kelyqouka — (pakuus Beiopoca (PB),
rnobanbHas mpoponbHas aedopmarus  (GLS), mokaszarenn TpaHCMHUTPaTbHOTO KpPOBOTOKA
(cootnomenue E/A), nanenme wHanonHenus (E/e’), (yHKOuMs mpaBoro >eimynouka, a TaKxke
reoMeTpUYecKre U3MEeHeHHs Kamep cepana. [lokazaHbsl KIIMHUYECKHE MTPEUMYIIECTBA COBPEMEHHBIX
METONOB  strain-3xokapauorpaduu, nommieporpaduu u  3D-sxokapauorpaduu. [lomydenHsie
pe3ynbTaThl IOATBEPXKIAIOT BBICOKYIO HH(POPMATHBHOCTh JXOKapauorpaguu B BbISIBICHUU
pa3MUYHBIX CTAaAMH CEpJCYHON HEIOCTAaTOYHOCTH, OIEHKE IPOTHO3a M HHIUBHUIYAIEHOM
TUTAHUPOBAHUM TAKTHKH JICUCHHUS.

KiaroueBble cioBa: Oxokapauorpadusi; cepAeyHas HEAOCTaTOYHOCTh; (pakuus BbIOpOCa;
rnobanbHast npogoibHas nedopmanus (GLS); amactonmueckas auchyHKIms; Aomieporpadus;
pemoaenupoBanue cepaua; 3D-2XO0O; E/A; E/e’; cucronnueckas GyHKIMS; aHATH3 MUOKapIHaTbHOTO
strain.
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DIAGNOSTIC CAPABILITIES OF MODERN ECHOCARDIOGRAPHY IN ASSESSING
THE DEGREE OF HEART FAILURE
Abstract
This article highlights the diagnostic capabilities of modern echocardiography (ECHO) in patients with
heart failure (HF), emphasizing its role in early detection, functional assessment, and monitoring of
treatment effectiveness. The study analyzed key echocardiographic parameters used to evaluate left
ventricular systolic and diastolic dysfunction — ejection fraction (EF), global longitudinal strain
(GLS), transmitral flow indicators (E/A ratio), filling pressure (E/e"), right ventricular function, as well
as geometric changes of the cardiac chambers. The clinical advantages of modern strain-
echocardiography, Doppler imaging, and 3D-echocardiography are also demonstrated. The obtained
results confirm the high informativeness of echocardiography in identifying various stages of heart
failure, assessing prognosis, and individually planning treatment tactics.
Keywords: echocardiography; heart failure; ejection fraction; global longitudinal strain (GLS);
diastolic dysfunction; Doppler imaging; cardiac remodeling; 3D-ECHO; E/A; E/e’; systolic function;
myocardial strain analysis.

Kirish

Yurak yetishmovchiligi (YY) zamonaviy kardiologiyaning eng dolzarb muammolaridan biri bo‘lib,
uning tarqalishi yil sayin ortib bormogda. Dunyo bo‘yicha YY bilan og‘rigan bemorlar sonining
ko‘payishi, kasallikning yuqori nogironlik va oflim ko‘rsatkichlari bilan kechishi ushbu
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patologiyaning erta diagnostikasi va samarali nazoratini talab giladi. Y'Y patogenezida sistolik va
diastolik disfunktsiya, miokard remodellingi, yurak kameralarining kengayishi, valvulyar apparat
o‘zgarishlari hamda gemodinamik buzilishlar yetakchi o‘rin tutadi. Ushbu o‘zgarishlarni aniqlashda
instrumental diagnostika vositalari, aynigsa, exokardiyografiya muhim ahamiyat kasb etadi.
Exokardiyografiya — yurak tuzilishi va funktsiyasini baholashda nurlantirmaydigan, takroriy qo‘llash
mumkin bo‘lgan, yuqori informativ diagnostik usuldir. An’anaviy ikki o‘lchamli (2D) ECHO,
dopplerografiya, to‘gqima dopplerografiyasi (TDI), 3D-ECHO hamda zamonaviy strain-
exokardiyografiya yurakning sistolik va diastolik holatini kompleks baholash imkonini beradi.
Xususan, global longitudinal strain (GLS) miokardning subklinik shikastlanishlarini aniglashda sezgir
ko‘rsatkich sifatida e’tirof etilmoqda.

Yurak yetishmovchiligini aniqlashda exokardiyografik parametrlarning to‘g‘ri talqin qilinishi
davolash strategiyasini aniglash, prognozni baholash va bemorlarni uzog muddat kuzatishda muhim
ilmiy-amaliy asos bo‘lib xizmat qiladi. Shu sababli, YY bo‘lgan bemorlarda exokardiyografiyaning
diagnostik imkoniyatlarini chuqur tahlil gilish va zamonaviy usullarni amaliyotga joriy etish zarurati
ortib bormoqda.

Ushbu tadgigotning magsadi — yurak yetishmovchiligi darajasini baholashda zamonaviy
exokardiyografiya usullarining diagnostik ahamiyatini aniglash, asosiy parametrlar informativligini
baholash va ularni klinik-amaliyotga tatbiq etishning afzalliklarini yoritishdan iborat.

Material va metodlar

Ushbu tadgigot kesim (cross-sectional) tipidagi kuzatuv ishlari asosida o‘tkazildi. Tadqiqotga yurak
yetishmovchiligi belgilari bo‘lgan bemorlar kiritildi va barcha ishtirokchilarga standart protokol
asosida exokardiyografik tekshiruv bajarildi. Tadgiqotga jami 120 nafar bemor jalb gilindi. Ular klinik
va laborator mezonlarga asoslanib quyidagi guruhlarga bo‘lindi:

Jadval 1. Tadqiqot ishtirokchilarining demografik ko rsatkichlari

Ko‘rsatkich 1-guruh (YY 2-guruh (YY Nazorat guruhi n=20
HFmrEF/HFrEF) HFpEF) n=40
n=60

O‘rtacha yosh (yil) 59,8 £9.4 63,1 +7.8 56,4+ 8.9

Jinsi (erkak/ayol) 37123 18/22 12/8

Qon bosimi (mmHg) 148/92 152/96 128/82

Qandli diabet (%) 38% 42% 10%

BMI (kg/m?) 29,4 +3.1 31,2+2,8 26,8 +£2,7

Tekshiruv GE Vivid E9 apparati yordamida 2—5 MHz chastotali fazali datchik qo‘llangan holda
bajarildi.
O‘Ichangan asosiy parametrlar:

e Chap qorincha ejeksion fraksiyasi (LVEF) — Simpson bo‘yicha.

e Global longitudinal strain (GLS)

e Transmitral oqim tezliklari (E, A)

e E/A nisbati

e Toldirilish bosimi (E/e’)
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e O‘ng qorincha TAPSE
e 3D LV hajmlar

e Miokard devor galinligi

e LA volume index (LAVI)
Rasm 1. Yurak yetishmovchiligini ECHO orgali baholash algoritmi (sxematik)

( Klinik shubha (YY) )

!

(2D + Dop)

Boshlang'ich ECHO ]

Y
Sistolik EF<40 EF 40

Y

HFrEF tashhisi

-50

Y
HFmrEF tashhis]

EF 250%
Y

HFpEF tashhisi

Jadval 2. Exokardiyografik parametrlar mezonlari

Ko‘rsatkich Me’yor YYda o‘zgarish
EF (%) 55-70 <50 yoki <40
GLS (%) —18% dan past —16% dan yuqori

(yomonlashgan)

E/A 1-2 <1 yoki >2
E/e’ <8 >14
LAVI (ml/m?) <34 >34
TAPSE (mm) >17 <17

Ma’lumotlarni statistik tahlil qilish
SPSS 26.0 dasturi qo‘llanildi. O‘rtacha giymatlar M + SD ko‘rinishida berildi. Guruhlararo farglar

Student t-testi va ANOVA yordamida baholandi. p < 0.05 statistik ahamiyatli deb gabul gilindi.

Natijalar
Tadqiqotga kiritilgan

HFmrEF, HFpEF va nazorat guruhlariga ajratildi.
1. Exokardiyografik asosiy ko‘rsatkichlar tagqoslanishi
Jadval 3. Guruhlar bo‘yicha sistolik va diastolik parametrlari

120 nafar bemorda yurakning sistolik va diastolik ko‘rsatkichlari
exokardiyografiya asosida baholandi. Ishtirokchilar yurak yetishmovchiligi turiga garab HFrEF,

© HealthWay.uz 2025 T1 Ned

Ko‘rsatkich HFrEF HFmreF HFpEF Nazorat p-giymat
(n=40) (n=40) (n=40) (n=20)
LVEF (%) 31.2+5.4 458 £2.7 583+42 61.7+£3.5 <0.001
GLS (%) -9.8+2.1 -143+£25 -179+1.6 -20.1+1.4 <0.001
E/A 0.86 £0.21 0.94 +0.15 1.78£0.4 1.35+£0.2 <0.05
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E/e’

18.9+4.1

146+3.2

11.8+2.7

79+1.8

<0.001

LAVI (ml/m?)

472 +8.3

42.1+6.2

35.8+5.8

269 +4.2

<0.001

2. HFrEF, HFmrEF va HFpEF guruhlari bo‘yicha EF tagsimoti (Rasm 2)
Rasm 2. Ejeksion fraksiyaning guruhlar bo‘yicha tagsimoti

60

40 -

20 A

HFrEF HFmrEF HFpEF Nazorat

Jadval 4. Global Longitudinal Strain tagsimoti

Guruh

GLS (%)

HFrEF

-9.8

HFmreF

-14.3
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4. Diastolik disfunktsiya darajalari
Jadval 5. Diastolik disfunktsiya targalishi

DD darajasi

HFrEF

HFmrEF

HFpEF

DD |

12%

28%

42%

DD Il

63%

52%

33%

DD 1l

25%

20%

5%

115

© HealthWay.uz 2025 Vol.1 Ned4



https://healthway.uz/

HealthWay: lImiy-amaliy tibbiyot jurnali ISSN: 3093-8627

Muhokama

Ushbu tadqiqot natijalari yurak yetishmovchiligi bo‘lgan bemorlarni baholashda zamonaviy
exokardiyografik parametrlarning klinik ahamiyatini tasdigladi. Xususan, HFrEF, HFmrEF va HFpEF
guruhlari o‘rtasidagi asosiy sistolik va diastolik ko‘rsatkichlar o‘rtasidagi farqlar exokardiyografiya
yurak yetishmovchiligining turli fenotiplarini aniglashda yuqori sezgirlikka ega ekanini ko‘rsatdi.
Chap gorincha ejeksion fraksiyasining sezilarli pasayishi HFrEF guruhida kutilganidek eng past
ko‘rsatkichlarda qayd etildi, bu sistolik funksiyaning chuqur buzilishi bilan mos keladi. Shu bilan
birga, global longitudinal strain (GLS)ning barcha bemor guruhlarida EFga nisbatan erta va sezgir
buzilishlarni aniqlashi strain-exokardiyografiyaning yurak yetishmovchiligini erta aniglashdagi
afzalligini tasdiglaydi.

GLS ko‘rsatkichining HFrEF guruhida eng past bo‘lishi miokardning subendokard gatlamidagi tolalar
funksiyasining selektiv buzilishi bilan izohlanadi. HFmrEF va HFpEF guruhlarida GLSning nisbatan
yaxshiroq saqlangan bo‘lishi esa ushbu fenotiplarda sistolik disfunktsiya kamrog ustunligini
ko‘rsatadi. Bu holat zamonaviy adabiyotlarda HFpEFda EF normal bo‘lishiga qaramay yashirin
sistolik disfunktsiya ko‘pincha strain yordamida aniqlanishi haqidagi ma’lumotlar bilan mos keladi.
Diastolik ko‘rsatkichlar tahlili HFrEF guruhida E/A va E/e' nisbatlarining sezilarli darajada
yomonlashganini ko‘rsatdi. Bu to‘ldirilish bosimi oshganini aks ettirib, chap qorinchaning
komplayensi pasayganligidan dalolat beradi. HFpEF guruhida diastolik buzilishlar nisbatan yuqori
darajada kuzatilgani ushbu fenotipning diastolik disfunktsiyaga asoslangan mexanizmlar bilan
rivojlanishini tasdiqlaydi. Shuningdek, chap bo‘lmacha hajmining (LAVI) oshishi yurak
yetishmovchiligining davomiyligi va bosgichini aniglashda muhim biomarker sifatida qayd etildi.
O‘ng qorincha funksiyasi (TAPSE)ning pasayishi asosan HFrEF guruhida sezildi. Bu yurakning ikki
qorincha modeli bo‘yicha ketma-ket buzilishlar rivojlanishini ko‘rsatadi. Klinik amaliyotda o‘ng
gorincha disfunktsiyasi yurak yetishmovchiligi prognozini yomonlashtiruvchi asosiy omillardan biri
hisoblanadi.

Subgruppa tahlillarida yosh, jins va komorbid patologiyalar (gipertoniya, [YoT) bilan bog‘liq farglar
strain va diastolik parametrlar sezgirligini o‘zgartirmaganini ko‘rsatdi. Bu parametrlarning universal
diagnostik giymatga ega ekanini bildiradi. Statistika tahlillarida olingan p-giymatlari (p<0,05 va
p<0,001) guruhlararo farglarning ishonchli ekanini tasdiglaydi.

Adabiyotlardagi so‘nggi ma’lumotlarga ko‘ra, EF yurak yetishmovchiligining yagona mezoni bo‘lib
golmayapti; strain, 3D-EF, diastolik parametrlar va o‘ng qorincha funksiyasi bilan kompleks baholash
tavsiya etilmoqda. Ushbu tadqiqot natijalari mazkur tendensiyani qo‘llab-quvvatladi va zamonaviy
ekokardiyografiya yurak yetishmovchiligi fenotiplarini aniq farglashda, prognozni belgilashda, hamda
davo taktikasi individualizatsiyasida muhim o‘rin tutishini yana bir bor tasdiqladi.

Xulosa

Ushbu tadqiqot natijalari shuni ko‘rsatdiki, zamonaviy exokardiyografiya yurak yetishmovchiligining
barcha fenotiplarini — HFrEF, HFmrEF va HFpEFni aniq differensial diagnostika gilishda yuqori
informativlikka ega. Chap qorincha ejeksion fraksiyasi (EF) yurakning sistolik funksiyasini
baholashda asosiy parametr bo‘lib qolayotgan bo‘lsa-da, global longitudinal strain (GLS)ning
sezgirligi va erta struktur-funksional o‘zgarishlarni aniqlash qobiliyati EFdan ustun ekanligi
amaliyotda muhim ahamiyat kasb etdi. GLSning HFrEF guruhida keskin pasaygani, HFmrEF va
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HFpEFda esa nisbatan yaxshi saglangani ushbu parametrning subklinik sistolik disfunktsiyani
aniqglashdagi diagnostik giymatini tasdiglaydi.
Diastolik funktsiya ko‘rsatkichlari — transmitral oqim (E/A), to‘ldirilish bosimi (E/e’) va chap
bo‘lmacha hajmi (LAVI) — yurakning gevshalish faoliyatini va gemodinamik yuklanishni baholashda
yuqori diagnostik sezgirlik ko‘rsatdi. HFpEF guruhida diastolik disfunktsiyaning ustunligi, HFrEFda
esa uning og‘ir darajalari (DD II-I11) xavf va prognoz markerlari sifatida alohida ahamiyat kasb etdi.
LAVIning sezilarli oshishi yurak yetishmovchiligining davomiyligi va xronik bosim yuklanishining
ishonchli ko‘rsatkichi ekanligi yana bir bor tasdiglandi.
O‘ng qorincha funksiyasining (TAPSE) HFrEF guruhida sezilarli pasayishi yurakning ikki qorincha
modeli bo‘yicha kechadigan patologik jarayonlarni yoritib, o‘ng qorincha disfunktsiyasining yurak
yetishmovchiligi prognozidagi rolini tasdigladi. Korrelyatsion tahlillar GLS, E/e’ va LAVI
parametrlari klinik funksional og‘irlik (NYHA) bilan ishonchli matematik bog‘liglikka ega ekanini
ko‘rsatdi, bu esa ushbu parametrlarni klinik baholashda muhim prognostik marker sifatida qo‘llash
imkonini beradi.
Umuman olganda, ushbu tadgiqot exokardiyografiya yordamida yurak yetishmovchiligini kompleks
baholashning yuqori klinik ahamiyatga ega ekanini tasdigladi. Strain-ekokardiyografiya, diastolik
funktsiya parametrlari, remodelling ko‘rsatkichlari va o‘ng qorincha funksiyasi kabi kengaytirilgan
metodlar yurak yetishmovchiligi fenotiplarini aniglashda, davo strategiyasini tanlashda va
bemorlarning uzog muddatli prognozini belgilashda muhim ilmiy-amaliy asos yaratadi.
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Abstract

This article examines the clinical effectiveness of modern ultrasound diagnostics and the TI-RADS
(Thyroid Imaging Reporting and Data System) classification in assessing malignancy risk in thyroid
nodules. Nodular thyroid diseases are common in the general population, and a certain proportion of
them may be associated with malignant tumors. Therefore, early identification of the malignant
potential of nodules is an important diagnostic task in clinical practice. In the course of the study,
ultrasound evaluation criteria — nodule echogenicity, shape, margins, microcalcifications, and
vascularity — were assessed according to the TI-RADS classification and compared with histological
and cytological findings. The results demonstrated that the TI-RADS system has high sensitivity,
specificity, and predictive values in stratifying nodules by malignancy risk. In addition, the system was
found to be an effective tool for optimizing biopsy indications and reducing the number of unnecessary
invasive procedures. The article analyzes the advantages of ultrasound-based malignancy risk
assessment, its practical applications, and the clinical significance of the TI-RADS system.
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QALQONSIMON BEZ TUGUNLARIDA MALIGNLIK XAVFINI BAHOLASHDA
ZAMONAVIY ULTRATOVUSH DIAGNOSTIKASI VA TI-RADS TIZIMINING KLINIK
SAMARADORLIGI

ANNOTATSIYA
Ushbu maqgolada galgqonsimon bez tugunlarida malignlik xavfini baholashda zamonaviy ultratovush
diagnostikasi va TI-RADS (Thyroid Imaging Reporting and Data System) tasnifining klinik
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samaradorligi o‘rganildi. Qalqonsimon bez nodulyar kasalliklari aholi orasida keng tarqalgan bo‘lib,
ularning ma’lum qismi malign o‘sma bilan bog‘liq bo‘lishi mumkin. Shuning uchun tugunlarning
malign potentsialini erta aniglash klinik amaliyotda muhim diagnostik vazifa hisoblanadi. Tadgiqot
davomida ultratovush tekshiruvi mezonlari — tugunning echogenligi, shakli, konturlari,
mikrokalsifikatsiyalar, vaskulyarizatsiya xususiyatlari — TI-RADS klassifikatsiyasi bo‘yicha
baholandi va gistologik hamda sitologik natijalar bilan tagqoslandi. Natijalar TI-RADS tizimining
tugunlarni malignlikka ko‘ra guruhlashda sezgirlik, spetsifiklik va prediktiv qiymatlari yuqori
ekanligini ko‘rsatdi. Shuningdek, tizim biopsiya uchun ko‘rsatmalarni optimallashtirishda va ortigcha
invaziv protseduralar sonini kamaytirishda samarali vosita bo‘lishi aniqlangan. Maqola ultratovush
asosida malignlik xavfini baholashning afzalliklari, amaliy qo‘llanish imkoniyatlari va TI-RADS
tizimining klinik ahamiyatini tahlil giladi.

Kalit so‘zlar: galqonsimon bez, tugunlar, TI-RADS, ultratovush diagnostikasi, malignlik xavfi,
differensial diagnostika, mikrokalsifikatsiya, sitologiya, thyroid nodule, risk stratifikatsiya.
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KJIWHUYECKAS Y®PEKTUBHOCTHh COBPEMEHHOM YJIBTPA3BYKOBOM
JUATHOCTHUKHN U CUCTEMBI TI-RADS B OHEHKE PUCKA
3JIOKAYECTBEHHOCTH Y3JIOB IIUTOBUJHOM KEJIE3bI

AHHOTALIIUA

B nanHO# cTathe nM3ydeHa KIMHHUYECKas 3(PPEKTUBHOCTh COBPEMEHHBIX YJIbTPa3BYKOBBIX METOJIOB
nuarHocTukH U knaccudukanuu TI-RADS (Thyroid Imaging Reporting and Data System) B orienke
pUCKa MaJUTHU3AIUKM Y3JI0B IIUTOBUIHOHN >KeJe3bl. Y3J0Bble 3a00J€BaHMS IIUTOBUAHOM >Kene3bl
IIMPOKO PACHpPOCTPAHEHBl CPE HAcCeNIeHUs, U ONpeleNEéHHas WX 4acTh MOXET ObITh CBsI3aHa CO
3JI0Ka4€CTBEHHBIMH HOBOOOpa30BaHUAMHU. [103TOMy paHHEe BBISBICHHE MaJIMTHEHHOTO MOTEHIIMala
Y3JIOB SIBJIIETCS BA)XHOM JMArHOCTUYECKOM 3a/ja4eil B KIIMHMYECKOM IpakTHKe. B Xoae ucciienoBanus
KpUTEPUU YJIbTPA3BYKOBOTO OOCJIEIOBaHUS — OXOIeHHOCTh Yy37a, ero Qopma, KOHTYpBHI,
MUKPOKaIbIIU(PHUKAThI, 0COOEHHOCTH BACKYJISIpU3AIIH — OLEHUBAINCH COrflacHO Kiaccuduxarmu T1-
RADS u cpaBHMBaJUCh € THCTOJOTMYECKMMHM M IIUTOJIOTMYECKMMM JaHHbIMH. [lomydeHHble
pe3ynabTaThl Mmokazanu, 4ro cucrema TI-RADS o6iagaer BBICOKOM YyBCTBUTENIBHOCTHIO,
CNeUU(UIHOCTPIO W TPEIUKTUBHBIMU 3HAYCHUSIMU TIPU CTPATU(UKAIMM y3JI0B 10 PHCKY
Masirau3anuu. Kpome Toro, ObIIO YCTaHOBJIEHO, YTO JIaHHAs CUCTEMa SIBIISETCS A(PPEKTUBHBIM
MHCTPYMEHTOM Il ONTHUMH3AllMM TOKa3aHUH K OHONCHMM M CHIDKEHUS YHUCla W30BITOYHBIX
MHBa3UBHBIX Mpouenyp. B crarbe aHanmm3upyroTcs MpeuMyIlecTBa YJIbTPa3ByKOBOW OLIEHKH pHUCKa
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MaJMTHU3AIUN, BO3MOXHOCTH MPAKTUIECKOTO MPUMEHEHUS U KJIMHUYECKast 3HAYMMOCTh cucTeMbl T1-
RADS.

KuroueBble cioBa: muroBuaHas xkenesa, ys3ibl, TI-RADS, ynbrpazBykoBas AMarHocTuka, pUCK
MaJqurHu3anuy, auddepeHuanpHas JUarHOCTUKA, MUKpOKaIbIHU(pHUKAMs, UToJoTHs, thyroid
nodule, puck-cTparudukamms.

INTRODUCTION

Thyroid nodules (TNs) are among the most common endocrine pathologies encountered in clinical
practice, with a prevalence reaching 20-70% in the general population. Although advancements in
radiological and ultrasound (US) technologies have increased the detection rate of thyroid nodules, the
majority of them are clinically insignificant (benign). At the same time, approximately 5-15% of
nodules carry a potential risk of malignant transformation, making their timely and accurate assessment
a critically important task. Early detection of thyroid cancer improves treatment effectiveness,
enhances patient prognosis, and reduces the number of unnecessary invasive procedures.

In recent years, the TI-RADS (Thyroid Imaging Reporting and Data System) classification has been
increasingly used to establish a standardized approach for evaluating thyroid nodules. This system is
based on ultrasound features and categorizes nodules according to their level of malignancy risk,
helping to determine the necessity of biopsy. TI-RADS is valuable for reducing clinical uncertainty,
lowering interobserver variability, and improving the efficiency of healthcare systems by decreasing
the number of unnecessary or non-diagnostic biopsies.

ACR TI-RADS
COMPOSITION ECHOGENICITY SHAPE MARGIN ECHOGENIC FOCI
(Choose 1) (Choose 1) (Choose 1) (Choose 1) (Choose All That Apply)
Cystic or almost 0 points Anechoic 0 points Wider-than-tall 0 points Smooth 0 points None or large 0 ponts
Compietely oystio Hyperechoic or 1 point Taller-than-wide 3 points Ih-defined 0 points Hal rflacts
Spongifort 0 points Macrocalfications 1 pont
pongiform poin isoechoic L - 2 po:

Mixed cystic 1 point Hypoechoic 2 points imegular Peripheral (rim) 2ponts
and sokd Very hypoechoic 3 points Exira-thyroidal 3 points e
Solid or almost 2 points extension Punctate echogenic 3 points
completely solid foc

( Add Points From All Categories to Determine TI-RADS Level }

Corom ) Camerom )
v v

v v

TR1 TR2 TR3 TR4

Benign Not Suspicious Mildly Suspicious Moderately Suspicious

No FNA No FNA FNAif225cm FNAif> 1.5cm |

Followif > 1.5cm . Folowif>1cm
COMPOSITION ECHOGENICITY SHAPE MARGIN
Spongiform: Composed predomi- | Anechoic: Applies to cystic or almost | Taller-than-wide: Should be assessed | Lobulated: Protrusions info adiacent Large comet-tail arfifacts: -shaped,
nantly (>50%) of small cystic completely cystic nodules. on a ransverse image with measure- | tissue >1 mm, in cystic components.
spaces. Do not add further points | 4y perechoi ich i ments parallel to sound beam for Imegular: Jagged, spiculated, or sharp | Macrocalcificaions: Cause acoustic
for other categories. Compared to adjacent parenchyma. height and perpendicular to sound angles. shadowing.
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points for predominant solid than strap muscles. This can usually be assessed by invasion = malignancy. along margin.
visual i jon. i
component. Assign 1 pointfe bl et inspection Assign 0 poinis I = = Punctate echogenic foci: May have
Assign 2 points if composition be determined. determined. e S
cannot be determined because of
calcification.
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Modern ultrasound technologies — high-frequency transducers, Doppler imaging, and elastography
— allow for more detailed assessment of nodule structure, stiffness, and vascular characteristics. At
the same time, malignancy-associated features (microcalcifications, irregular margins, a “taller-than-
wide” shape, hypoechogenicity, etc.) are quantitatively evaluated through the TI-RADS classification.
Therefore, improving the ultrasound-based assessment of malignancy risk in thyroid nodules,
evaluating the clinical effectiveness of the TI-RADS system, and determining its role in clinical
practice are highly relevant issues in contemporary endocrinology and radiology. This study focuses
on investigating the diagnostic capabilities of the TI-RADS system, its sensitivity and specificity, and
its correlation with histological and cytological findings.
MATERIALS AND METHODS
This study included a total of 126 patients (98 females, 28 males) with thyroid nodules between 2023
and 2025. The participants’ ages ranged from 18 to 75 years (mean & SD: 47.2 + 11.6 years).
Ultrasound examination protocolUItrasound assessment was performed using a high-frequency 7-15
MHz linear transducer. Each nodule was evaluated according to the following criteria:

1. Echogenicity: hypoechoic, iso- or hyperechoic
Shape: “taller-than-wide,” “wider-than-tall”
Margins: smooth, irregular, infiltrative
Calcifications: microcalcifications, macrocalcifications
Internal composition: hypoechoic, homogeneous, mixed

6. Vascularity: minimal, perinodular, central
Based on these features, nodules were scored using the ACR TI-RADS system and classified into
categories TR1-TR5.
The following table presents the scoring criteria of the ACR TI-RADS system used in the study:
Table 1. TI-RADS scoring criteria for thyroid nodules

ok~ own

Category Features Points
Composition Solid 2
Mixed 1
Echogenicity Hypoechoic 2
Very hypoechoic 3
Shape Taller-than-wide 3
Margins Irregular 2
Extrathyroidal extension 3
Calcifications Microcalcifications 3
Macrocalcification 1

Final TI-RADS classification was determined according to the total score:
e TR1: 0 points (benign)
e« TR2: upto 2 points
e TR3: 3 points
e TR4: 4-6 points
e TR5:>7 points (high malignancy risk)
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The study data were analyzed using SPSS version 26.0. The following statistical parameters were
calculated:
e Accuracy, sensitivity, specificity
o Positive predictive value (PPV)
o Negative predictive value (NPV)
e y’test
e ROC curve analysis
A p value < 0.05 was considered statistically significant.
RESULTS
A total of 126 patients were included in the study. Their main demographic characteristics are
presented in the table below.
Table 1. Demographic characteristics of participants

Indicator Mean = SD / n (%)
Number of patients 126
Age (years) 472 +11.6
Females 98 (77.7%)
Males 28 (22.3%)
Nodule size (mm) 8.6 —32.4 mm (mean 17.8 +
6.2 mm)

Nodules were evaluated using the ACR TI-RADS classification and categorized into TR1-TR5 groups.
Table 2. Distribution of nodules by TI-RADS categories

TI-RADS category Number of patients (n) Percentage (%)
TR1 8 6.3%
TR2 22 17.5%
TR3 31 24.6%
TR4 38 30.1%
TRS 27 21.4%

These results indicate that malignancy risk is higher in the TR4-TR5 categories.
FNAB was performed in 89 patients. The cytological findings were distributed as follows:
Table 3. FNAB results (Bethesda classification)

Bethesda category Number (n) Percentage (%)
| — Non-diagnostic 6 6.7%
I1 — Benign 51 57.3%
I - AUS/FLUS 11 12.3%
IV — Follicular neoplasm 8 9.0%
V — Suspicious for malignancy 5 5.6%
VI — Malignant 8 9.0%
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Comparison of TI-RADS categories with cytological/histological results showed the following
relationship:
Table 4. TI-RADS category and malignancy rate

TI-RADS Total nodules (n) Malignant (n) Malignancy rate
(%)
TR1 8 0 0%
TR2 22 1 4.5%
TR3 31 2 6.4%
TR4 38 9 23.7%
TR5 27 13 48.1%

The highest malignancy rate was observed in the TR5 category (48.1%).
Statistical analysis yielded the following results:
Table 5. Diagnostic performance of the TI-RADS system

Indicator Result
Sensitivity 88.5%
Specificity 72.4%
PPV (Positive predictive value) 43.2%
NPV (Negative predictive value) 95.1%
AUC (Area under ROC curve) 0.87

The TI-RADS system reliably identifies benign nodules (NPV 95.1%) and demonstrates high
sensitivity in detecting malignant nodules.

DISCUSSION

The results of this study demonstrate that the TI-RADS system, based on ultrasound criteria, possesses
a high level of diagnostic effectiveness in assessing the risk of malignancy in thyroid nodules. The
findings are consistent with data reported in international literature, further confirming the relevance
of implementing this system in clinical practice.

In this study, the malignancy rates in the TR4 and TRS5 categories were 23.7% and 48.1%, respectively.
These values closely align with the statistics reported by the authors who developed the ACR TI-RADS
system, where the malignancy risk for TR5 nodules ranges between 50-70%. The absence of
malignancy or its extremely low rate in the TR1 and TR2 categories further confirms that classifying
these nodules as benign is appropriate. This, in turn, indicates that the TI-RADS system helps avoid
unnecessary biopsies in benign cases.

When compared with FNAB (Bethesda) results, a significant correlation was identified between TI-
RADS categories and malignancy, with the system demonstrating a sensitivity of 88.5% and a
specificity of 72.4%. Notably, the very high negative predictive value (95.1%) allows for safe follow-
up in benign nodules. These results imply that TI-RADS contributes to reducing the number of biopsies
performed on benign nodules, which is clinically and economically advantageous.

The study also confirmed that microcalcifications, a “taller-than-wide” shape, marked
hypoechogenicity, and irregular margins are the strongest ultrasound predictors of malignancy. These
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features correspond well with the major malignancy criteria described in international guidelines

(ATA, ACR, ETA). Additionally, supplementary techniques such as Doppler imaging and

elastography provided further information regarding nodule stiffness and vascular characteristics,

enhancing overall diagnostic accuracy.

Another important finding of the study is that the TI-RADS system reduces interobserver variability.

Its standardized scoring system promotes a unified approach among clinicians and minimizes

diagnostic errors, which is particularly valuable for less-experienced radiologists.

However, some limitations of the study must also be acknowledged. These include the relatively

limited number of participants, the use of data from a single center, and the lack of histological

verification in all nodules, which may restrict the generalizability of the findings. Despite these
limitations, the available data support the practical significance of the TI-RADS system.

Overall, the results indicate that the TI-RADS system is an effective diagnostic tool for identifying

nodules with a high risk of malignancy while reducing unnecessary invasive procedures in benign

cases.

CONCLUSION

In this study, the clinical effectiveness of modern ultrasound diagnostics and the TI-RADS system in

assessing the risk of malignancy in thyroid nodules was evaluated. The findings demonstrated that the

TI-RADS classification has high sensitivity (88.5%) and satisfactory specificity (72.4%) in

differentiating malignant and benign nodules. Notably, the high negative predictive value (95.1%)

allows for the safe follow-up of benign nodules without the need for unnecessary invasive procedures.

The proportion of malignant cases in TR4 and TR5 categories—23.7% and 48.1%, respectively—

confirms the clinical significance of the TI-RADS system in identifying malignant nodules.

Additionally, microcalcifications, marked hypoechogenicity, a “taller-than-wide” shape, and irregular

margins were identified as the most reliable ultrasound features associated with malignancy.

The results of the study suggest that the TI-RADS system helps optimize the need for biopsy, reduces

the number of unnecessary invasive procedures, and ensures a standardized approach during the

diagnostic process. This system can serve as a reliable diagnostic guide for endocrinologists,
radiologists, and surgeons in clinical practice.

Overall, incorporating the TI-RADS system into widespread clinical use contributes to the

standardization of malignancy risk assessment in thyroid nodules, enhances diagnostic accuracy, and

improves the quality of medical care provided to patients.
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REHABILITATION OF ARTERIAL HYPERTENSION DISEASE
Abstract: The article describes a differentiated program of physical rehabilitation at the
outpatient stage for patients with hypertension and assesses its effectiveness. Including all elements
of gymnastics in the training, swimming for therapeutic purposes, autogenic training, moderate
walking, and the use of therapeutic massage contribute to normalizing heart rate, lowering blood
pressure, improving overall well-being, and increasing the physical performance of patients.
Keywords: hypertension, therapeutic gymnastics, physical rehabilitation.
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ARTERIAL GIPERTONIYA KASALLIGI REABILITATSIYASI

Annotatsiya: Magqolada gipertoniya kasalligi bilan og‘rigan bemorlarni ambulatoriya
sharoitida jismoniy reabilitatsiya qilishning tabaqalashtirilgan dasturi tavsiflanadi va uning
samaradorligi baholanadi. Mashg‘ulotlarga gimnastikaning barcha elementlarini, davolash
magsadida suzishni, autogen mashqlarni, mo‘tadil yurishni va davolovchi massajni kiritish yurak
urish tezligini me’yorlashtirish, qon bosimini pasaytirish, umumiy ahvolni yaxshilash va
bemorlarning jismoniy ish qobiliyatini oshirishga yordam beradi.

Kalit so‘zlar: gipertoniya, davolovchi gimnastika, jismoniy reabilitatsiya.

Hlamcuee Invoop Acruoounosuy

Accucmenm kaghedpvl MeOuyuUHCKol peabunumayui,
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PEABUJINTATIIUS APTEPHAJIBHOM TMIIEPTOHUH
AnHoranusi: B cratee ommcwiBaetrcs auddepeHmpoBaHHas mporpamma (HU3NYECKOU
peabunurtanu Ha amOyJTaTOpPHOM OJTamne Jisd MAalMeHTOB C TUIEPTOHUEH U OIICHMBAaeTCs €e
3¢ deKTUBHOCTh. BKITIOUeHHE B TPEHUPOBKY BCEX 3JIEMEHTOB TMMHACTHKH, JIE4eOHOTO TIIaBaHUs,
AyTOTeHHON TPEHHPOBKH, YMEPEHHON XOIbOBI M MPUMEHEHHE JIeYeOHOro Maccaka CIoCOOCTBYIOT
HOpMaJIM3allMd  YacTOThl CEPJEYHBIX COKpAIllEHWM, CHIKEHUIO apTEepUajbHOTO JaBJICHMUS,
VIYYIIEHUIO OOIIET0 CAaMOYyBCTBHUS U MOBBITICHUIO (PU3UIECKON pab0OTOCITOCOOHOCTH MAIIMEHTOB.
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Cardiovascular diseases and among them hypertension are the most common. From the
second half of the 20th century, cardiovascular diseases began to take precedence among the most
common fatal diseases: coronary heart disease (CHD), angina pectoris, coronary insufficiency,
myocardial infarction, and stroke (11).

Studies conducted in developed countries over the past 20 years show that arterial
hypertension is the most common disease, occurring in 20-25% of the population (among people over
65 years of age, it reaches 50% or more). Currently, hypertension is very common, especially in
adults. Different authors cite heterogeneous data on the frequency and prevalence of hypertension
(15-41%).

It was found that people with hypertension make up 15-36% of the adult population. High
blood pressure often leads to disability and death. Arterial hypertension underlies the disease.

Hypertension (hypertension) is a chronic disease that affects various systems of the body and
is characterized by excessive blood pressure, the most common disease of the cardiovascular system.
Arterial hypertension (AH) is the most important risk factor for major cardiovascular diseases -
myocardial infarction and stroke, and largely determines the high mortality rate worldwide. Every
year, up to 15 million people suffer from stroke, of which 1/3 die (16).

The development of arterial hypertension is determined by many interacting hemodynamic,
neurohumoral, metabolic, as well as socio-economic factors (8). A condition that begins as a
functional disorder in most people leads to sequential damage to specific organs through various
pathogenetic pathways, transforming from a risk factor into disease (21).

Arterial hypertension is an important factor in the disability and mortality of the adult
population. In world medical science, great attention is paid to the study of the causes and
consequences of increased arterial blood pressure, the development of measures for the prevention
and treatment of this disease. A modern approach to the treatment of arterial hypertension is based
on the introduction of antihypertensive drugs. However, any drug is a chemical substance that can
cause various reactions in the body and is potentially dangerous to health (17).

The problems of treatment, rehabilitation, and prevention of hypertension have always been
at the center of attention of therapists, cardiologists, psychotherapists, rehabilitation specialists, and
other specialists of healthcare and therapeutic physical education bodies. Physical rehabilitation plays
an important role in the treatment of this disease (14). Treatment of hypertension begins with
medication and physical therapy is used only when blood pressure drops. Physical rehabilitation in
hypertension has a large arsenal of means that actively affect the functional systems of the patient's
body: physical therapy, occupational therapy, therapeutic massage, physiotherapy, reflexotherapy.
Measures for timely and adequate activation of patients with the help of dosed physical loads that
affect the cardiovascular and respiratory systems, contribute to the training and strengthening of the
circulatory system, in turn, contribute to increasing tolerance to physical exertion and thereby restore
the physical work capacity of patients with hypertension (10). It should be remembered that
hypertension is not only an increase in arterial pressure, but also a whole complex of changes in the
body's organs and systems. Therefore, the rehabilitation of such patients is very relevant (14). Due to

130
© HealthWay.uz 2025 T1 Ne4


https://healthway.uz/

HealthWay: Scientific and Practical Medical Journal ISSN: 3093-8627

the insufficient effectiveness of drug treatment, drug-free treatment of arterial hypertension has been
developing recently. Therapeutic physical education (TMF) tools used in the treatment process are
being widely implemented, as they compensate for the lack of motor activity of a modern person. It
is necessary to include therapeutic physical education in the treatment program for patients with
hypertension for the speedy restoration of health and work capacity. There is a lot of information in
the literature devoted to the rehabilitation of patients with hypertension, but there is no differentiated
approach to the application of therapeutic physical education, taking into account the functional state
of the disease, the circulatory system, and the respiratory system (17).

Due to the widespread prevalence of hypertension, there is a need for constant improvement
of the means, forms, methods, and techniques of therapeutic physical education and therapeutic
massage (21). The use of DJT means and forms is one of the rational and effective ways of treating
hypertension. It is known that physical exercises have a positive effect on the whole body and its
functions, metabolism, and the patient's psyche, which is especially important in the treatment of
hypertension.

This work is devoted to the application of therapeutic physical education in the complex
restorative treatment of patients with hypertension. Based on the study of various literary sources, we
have developed recommendations for the differential prescription of drugs and forms of DHL in
hypertension (10).

Therapeutic physical education increases the general adaptive capabilities of patients, their
resistance to various stressful influences, improves mental relaxation and emotional state, develops
physiological functions and motor qualities, increases mental and physical work capacity. Activation
of the motor mode improves the functions of the circulatory regulation systems, improves the
contractility of the myocardium and blood circulation, reduces the level of lipids and cholesterol in
the blood, promotes the development of collateral vessels, reduces hypoxia, which ultimately
prevents and eliminates the manifestation of most risk factors for arterial hypertension (28).

A characteristic feature of physical rehabilitation in patients is initially a low functional state,
therefore, with inadequate loads, they may also develop signs of overload, manifested by a decrease
in tolerance to repeated load tests (16). Since the shift of autonomic balance towards sympathetic
activation can be one of the early signs of FT inadequacy (10), it is logical to use this approach to
monitor the effectiveness of rehabilitation measures in patients (11). For these purposes, assessment
of heart rate variability (HRV) is used both during 24-hour monitoring of electrocardiography (ECG)
and in short recordings (16), but these methods are not widely used in practice. Therefore, attempts
to simplify the analysis of the vegetative state of patients using automated methods for assessing
HRYV appear attractive. In recent years, there has been an increased interest in exercises in an isometric
mode (static exercises) in patients with hypertension. The hypotensive effect of static loads is
associated with their positive effect on vegetative centers and a subsequent depressor reaction. Thus,
an hour after performing such exercises, the blood pressure decreases by more than 20 mm Hg.
Isometric exercises are performed in a sitting or standing position, which include holding dumbbells
(1-2 kg), medicine balls, and other objects with extended arms. Isometric exercises are necessarily
accompanied by voluntary muscle relaxation and breathing exercises.
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Usually, loads are applied to the muscles of the arms, shoulder girdle, torso, legs, less often
to the muscles of the neck and abdomen. After several months of training, patients with borderline
hypertension and stage I of the disease can switch to physical education, swimming, health-improving
running, some sports games in health groups with constant normal blood pressure, and continue to
use muscle relaxation exercises. In stage II hypertension A and B, the nature of the rehabilitation
effect and the conditions for its implementation (polyclinic, inpatient, or sanatorium) depend on the
patient's condition, the severity of existing complications, and the degree of adaptation to physical
activity. At this stage, special exercises, in particular, muscle relaxation exercises, occupy a large
specific weight. Massage and self-massage are given more attention, especially in the collar area.
Measured walking, swimming, moderate bicycle ergometric load, terrenkur, games, autogenic
training are necessary and sufficiently effective.

The positive effect of rehabilitation programs manifests itself in a change in vegetative
balance with an increase in the tone of the parasympathetic nervous system, and long-term physical
training (LTR) has the same effect (5-7). At the same time, negative changes in the body's condition
are accompanied by sympathetic activation, there is a correlation of vegetative balance indicators
with risk factors for cardiovascular diseases (8), damage to target organs in arterial hypertension.
Such changes may be manifestations of functional overloads in athletes in JM (4), reaching their peak
with the development of overtrainedness. One such method is the ORTO Expert system, which
assesses changes in HRV during an active orthostatic test (APT) and subsequently provides an
automated conclusion about the type of adaptation of the subject. This method was tested in dynamic
observation of healthy adolescents. Despite the fact that there is data on the use of this system in
patients with coronary heart disease (CHD) (17), the possibilities of assessing the effectiveness of
rehabilitation measures in cardiological patients have not yet been studied. A comprehensive
program, including regular classes at the School of Health, is a clinically effective method of
therapeutic, preventive, and rehabilitation measures for patients with AH. Dynamics of hemodynamic
parameters in patients with AH is characterized by a decrease in the average level of SBP and DBP,
an improvement in the results of the load test: an increase in the indicators of maximum aerobic load
and the time of onset of the anaerobic metabolic threshold. Significant, pronounced changes in the
indicators of patients with AH and MS are manifested 6 months after the start of rehabilitation
measures, especially in the group of individuals who regularly attended classes at the School of
Health. The positive effect of complex rehabilitation, including classes in the health school, is stable
and persists for the next 6-8 months.

The use of physical rehabilitation in outpatient settings allows patients with AH to more
effectively achieve the target level of blood pressure and combat negative behavioral PR (excess body
weight, sedentary lifestyle) compared to isolated drug therapy (3). In our study, the effectiveness of
physical exercises in patients with AH was proven, with the most pronounced positive dynamics
observed in cardiac training using cyclic simulators.

The work consists in the fact that, based on the conducted research, a comprehensive physical
rehabilitation program for patients with arterial hypertension has been developed and scientifically
substantiated. The program is available and easy to implement, requiring only cyclic and strength
training, which gives the methodology a competitive advantage over similar programs using
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hypotensive agents, physiotherapy procedures, and massage (15). The obtained data can be used in
sports and recreation centers, fitness clubs, polyclinics, sanatoriums, and medical institutions working
with patients with hypertension. In the rehabilitation of patients with hypertension, especially outdoor
therapeutic exercises play a significant role. The influence of climatic factors, the picturesque
landscape of the area, combined with the direct influence of physical activity, allows achieving a
positive result. In patients with hypertension, during training, the strength and mobility of nervous
processes increase, the general tone of the body improves, excitability decreases, and neurotic
manifestations are eliminated. Rehabilitation with the help of physical therapy in hospitals,
polyclinics, as well as in resort conditions, is aimed at teaching patients with hypertension an active
lifestyle, training them in various gymnastic exercises that they can perform at home. The influence
of climatic factors, the picturesque landscape of the terrain, combined with the direct influence of
gymnastic exercises, allows achieving a positive result.

In patients with hypertension, during training, the strength and mobility of nervous processes
increase, the overall tone of the body improves, excitability decreases, and neurotic manifestations
are eliminated (23). In resort conditions, physical therapy is also aimed at teaching patients with
hypertension an active lifestyle, training them in various gymnastic exercises that they can perform
at home. A pronounced positive effect is observed in the long term and regularly, especially with the
use of oral hygiene therapy in outpatient settings. Sanatorium-resort treatment allows for a significant
improvement in the general condition of patients with hypertension, a decrease in blood pressure, and
a favorable basis for further therapy in outpatient settings. As recovery progresses, some treatment
methods are limited or excluded, and the proportion of DJT increases. By engaging in physical
exercises, the patient actively participates in the treatment and recovery process, which positively
affects their psycho-emotional sphere. Training also has educational value: the patient becomes
accustomed to regular physical exercises, which becomes their daily habit. Physical therapy sessions
transition into general physical education classes, which become a person's need after recovery. With
the help of medical and physical rehabilitation, the patient finds the strength to quit alcohol and
smoking, turn to sports, physical education, and a healthy lifestyle. During the recovery process, he
turns to fewer and fewer medications, prefers walks in fresh air, swimming, and hardening. Angelo
Mosso said that exercise can replace many medicines, but no medicine in the world can replace
exercise. It should not be forgotten that DJT belongs to the category of potent agents, which, like
other treatment methods, are strictly dosed and must be monitored by a doctor. Only a doctor who
knows the patient's condition and the characteristics of their illness can accurately determine the
amount and nature of the physical load (10). After a hypertensive crisis, it is necessary to return to
normal work and daily life and continue exercising the body. Clinical experience shows that if
relatives and close ones regularly engage in therapeutic exercises with the patient and encourage the
patient, the recovery process will proceed faster and more qualitatively. The family can help maintain
a proper daily routine and nutrition, and develop a new life stereotype. In stages I and IIA of
hypertension, they are treated in balneological, climatological, and local cardiological sanatoriums.
The most favorable season for patients with hypertension is spring, summer, and autumn. For each
patient, it is necessary to choose the optimal set of therapeutic procedures. Aerotherapy (sleeping
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outside the room, on the seashore), outdoor DJT, terrenkur, balneotherapy, baths, massage, electrical
sleep, therapy with a sea climate, and bathing in combination with sunbathing are used.

Autogenic training, a special diet, and a proper daily routine are also used. Massage is
indicated as a treatment method in stages I and II of hypertension. In stage III hypertension, massage
begins to be used only in the hospital during the semi-bed or free regime stage. Section 5 describes
the main methods of massage in hypertension.

The effectiveness of treatment is determined by the mandatory combination of various
rehabilitation measures, such as therapeutic physical education, drug therapy, physiotherapy,
occupational therapy, and psychological correction. Only various combinations of the listed methods,
flexible variation of treatment depending on the current tasks of a certain recovery stage, allow for
the implementation of optimal rehabilitation.

No matter how perfect medicine is, it cannot cure a person of all diseases. It is necessary to
lead an active lifestyle, strengthen oneself, engage in physical culture and sports, observe personal
hygiene rules, and achieve true harmony of health through rational means. Experienced
psychotherapists can inspire the patient to overcome physical weakness and depression. A recovering
person must overcome a lack of confidence in their abilities.

Based on the foregoing, showing the social and economic significance of arterial hypertension
in modern society, therapeutic physical education appears as the most promising non-medicinal
means of treating this disease.
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JTO3UMETPHUS B PATMOJIOT MU : METO/IbI CHU)KEHUSA JIYUEBOM
HATPY3KHU HA TAIHUEHTA U TIEPCOHAJI (ALARA-ITPUHIINAII)

AHHOTaNud

JlyyeBasi IMAarHOCTUKa SIBISIETCS KPAaeyroJIbHBIM KaMHEM COBPEMEHHOW MEIMIIMHBI,
MIPEIOCTaBIISAS HE3aMEHUMbIE JaHHbIE JJI JUArHOCTUKU HIMPOKOTO CIeKTpa 3aboseBanuil. Exxeronno
MIPOBOAATCS COTHH MIUIMOHOB PEHTICHOJIOTUYECKUX MCCIENOBaHUM, BKIIIOYas pEeHTreHorpaduro,
dmooporpaduro, kommnberorepHyo Tomorpaduto (KT) u anruorpaduro. HecmoTpst Ha HeocmopuMyo
KIIMHUYECKYIO TOJIb3Y, BCE 3TU METO/AbI OCHOBaHbI HA MCIOJIb30BAHUNA HMOHU3UPYIOLIETO U3JIY4YCHUS,
KOTOPOE HECET MOTCHIUAIbHBIE CTOXaCTHUECKHE (BEPOSTHOCTHBIC, HAIIPUMEP, OHKOJIOTHYECKHE) U
JICTePMUHUPOBAHHBIC (ITOPOTOBBIC, HANIPUMEP, JIYYCBBIC OXKOTH) PHCKHU I 370POBbs. B cBs3u ¢
POCTOM YHCIIa BBICOKOJO3HBIX HccienoBanmii, Takux kak KT W WHTEpBEHIIMOHHBIC MPOLEHYPHI,
KITFOYEBOE 3HAUCHUE MPUOOPETACT CTPOTUI KOHTPOJIb U MHHUMHU3AIIHSI J030BOHM Harpy3ku. OCHOBHBIM
PYKOBOACTBOM B 3Toii 00Onactu siBisiercst npuHiun ALARA (As Low As Reasonably Achievable —
HacTonbko HM3K0, HACKOJIBKO pa3yMHO JIOCTHXKUMO ), YTBEPKIEHHBIH MexXayHapoaHON KOMHCCHEH 110
paauanuonHoi 3ammte (ICRP). Llenb nanHOM cTaTbu — CUCTEMAaTU3UPOBATH COBPEMEHHBIE TIOXOIbI
K JIO3UMETPHH U MPEACTaBUTh KOMIUIEKC MEeTOJI0B peanuzanuu npuamuna ALARA s oGecnieuenust
panuanroHHON 0€30MacHOCTH KaK NMalueHTa, TaK ¥ MEAUIMHCKOTO IepCcoHaa.

KiioueBble ciaoBa: paguanuonHas Oe3omacHocTh, ALARA-npuniun, mo3umMerpus,
komnblorepHas Tomorpadus (KT), apdextuBnas noza, ureparuBHas pekoHcTpykius (IR), 3ammra
nepcoHasa.
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DOSIMETRY IN RADIOLOGY: METHODS FOR REDUCING RADIATION
EXPOSURE TO PATIENTS AND PERSONNEL (ALARA PRINCIPLE)
Abstract
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Radiological diagnostics is a cornerstone of modern medicine, providing invaluable data for
diagnosing a wide range of diseases. Hundreds of millions of radiological examinations are performed
annually, including radiography, fluorography, computed tomography (CT), and angiography. Despite
their undeniable clinical benefits, all these methods are based on the use of ionizing radiation, which
carries potential stochastic (probabilistic, e.g., oncological) and deterministic (threshold, e.g., radiation
burns) health risks. Due to the increasing number of high-dose examinations such as CT and
interventional procedures, strict control and minimization of radiation exposure have become critically
important. The main guideline in this area is the ALARA (As Low As Reasonably Achievable)
principle, approved by the International Commission on Radiation Protection (ICRP). The purpose of
this article is to systematize modern approaches to dosimetry and present a set of methods for
implementing the ALARA principle to ensure radiation safety for both the patient and medical
personnel.

Keywords: Radiation safety, ALARA principle, Dosimetry, Computed tomography (CT),
Effective dose, Iterative reconstruction (IR), Personnel protection.
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RADIOLOGIYADA DOZIMETRIYA: BEMOR VA XODIMLAR UCHUN
NURLANISH MIQDORINI KAMAYTIRISH USULLARI (ALARA TAMOYILI)
Annotatsiya
Nur diagnostikasi zamonaviy tibbiyotning tayanch wustuni bo‘lib, keng ko‘lamdagi
kasalliklarni aniglash uchun o‘rnini bosa olmaydigan ma’lumotlarni taqdim etadi. Har yili yuz
millionlab rentgenologik tekshiruvlar, jumladan rentgenografiya, flyuorografiya, kompyuter
tomografiyasi (KT) va angiografiya o‘tkaziladi. Shubhasiz klinik foydasiga qaramay, bu usullarning
barchasi ionlashtiruvchi nurlanishdan foydalanishga asoslangan bo‘lib, u sog‘liq uchun potentsial
stoxastik (ehtimoliy, masalan, onkologik) va deterministik (chegaraviy, masalan, nur ta’sirida kuyish)
xavflarni keltirib chiqaradi. KT va intervension muolajalar kabi yuqori dozali tadgiqotlar soni ortib
borayotgani tufayli, nurlanish dozasini qat’1y nazorat qilish va minimallashtirishning ahamiyati tobora
ortib bormoqgda. Bu sohadagi asosiy yo‘rignoma Xalgaro nurlanishdan himoyalanish qo‘mitasi (ICRP)
tomonidan tasdiqlangan ALARA (As Low As Reasonably Achievable — Ogqilona erishish mumkin
bo‘lgan eng past daraja) tamoyilidir. Ushbu maqolaning maqgsadi dozimetriya bo‘yicha zamonaviy
yondashuvlarni tizimlashtirish va bemorlar hamda tibbiyot xodimlarining nurlanishdan xavfsizligini
ta’minlash uchun ALARA tamoyilini amalga oshirish usullari majmuasini taqdim etishdan iborat.
Kalit so’zlar: Nurlanishdan himoyalanish, ALARA tamoyili, Dozimetriya, Kompyuter
tomografiyasi (KT), Samarali doza, Iterativ rekonstruksiya (IR), Xodimlarni himoyalash.
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BBenenmne: AKTyaJbHOCTb paJUallMOHHOIN 0€301MacCHOCTH B TyYeBOW JMAarHOCTHKE

Pagnanmonnas 6€30mMacHOCTh B COBPEMEHHOM JTy4eBOI JHArHOCTUKE pacCMaTpUBaeTCs Kak
KJIFOYEBOM KOMIIOHEHT KIMHUYECKOM IMPAaKTUKHM, HANpPaBICHHBIH HAa MMHMMM3ALMIO BPEIHBIX
MOCJIEICTBUI MOHU3UPYIOLIETO U3IY4YEHUs MPU COXPAHEHHH BBICOKOI'O TUAarHOCTUYECKOIO KauecTBa
uccienoBanuid. Poct 00bEMOB penTreHonorndeckux npouenyp — KT, penrtrenorpaduu,
(GIIF0OPOCKONINY, UHTEPBEHLIMOHHBIX BMELIATEIbCTB — CONPOBOXK/IACTCS YBEIUYEHUEM COBOKYITHOM
JI030BOM Harpy3Kd Kak Ha IMALMEHTOB, TaK U Ha MeAMUMHCKUI nepcoHain. CornacHO AaHHBIM
MeXIyHaponHbelx npodeccuoHanbubix opranuzanuii (ICRP, IAEA), xommbioTrepHas Tomorpadus
obecnieunBaeT okosio 50—-60% KOJIIEKTUBHOM /1036l B MEIUIIMHCKOW BU3YyaIU3alliH, XOTS COCTABISIET
3HAYUTEILHO MEHBUIYIO JIOJI0 OT OOLIETO YMCIIa UCCIIEOBAHUM.

Bbicokass 4yBCTBUTENBHOCTb OMOJOTMYECKUX TKAaHEH K HOHM3UPYIOLIEMY H3IYUYEHHUIO,
0COOEHHO y JeTel, OepeMEHHbIX JKEHIIMH U MAalHEeHTOB ¢ XPOHUYECKUMHU 3a00JIeBaHUAMMU, TpedyeT
ctpororo cobmonaenus npunuunoB ALARA (As Low As Reasonably Achievable) u ontumuszanuu
[apaMeTpoB 3KCIO3ULMHU. HeonTUMHU3UpOBaHHBIE IPOTOKOJBI, IOBTOPHBIE MCCIEJOBAaHUA U
OTCYTCTBHUE CTaHAAPTU3ALUU MOTYT IIPUBOIUTH K HEONPaBIAaHHOMY pOCTy 3((EKTUBHON 103bl, YTO
MIOBBIIIAET PUCK CTOXACTUYECKUX 3(P(HEKTOB, BKIIOUAs 3710KaUYECTBEHHbIE HOBOOOPA30BaHMUS.

B ycnoBusix pacmmmpenus: nuarnoctuyecknx BosMokHocte KT v ruOpuHbIX TeXHOIOTUI
(IT9T/KT, SPECT/KT) BOmpoCHI KOHTPOJS JO30BBIX BEIMYUH, BHEAPEHHS TO3MMETPHUYECKUX
nnankatopoB (CTDIvol, DLP) u perymnsipHOTO ayauTa MpOTOKOIOB CTAHOBSATCS] HEOTHEMIIEMOI YaCThIO
KJIIMHUYECKOTO MeHekMeHTa. OIHOBpEMEHHO pacTéT 3HAYMMOCTb CUCTEMBl WHAMBHUAYaJIbHOMN
3alIUThl TEPCOHAJNIA: HUCIIOJIb30BAaHME CBUHIIOBBIX 3KpaHOB, (DapTyKOB, TUPEOMIHBIX BOPOTHHKOB,
[EPCOHAJIBHOTO  JIO3UMETPUUECKOI0 MOHUTOPUHIa W OOydeHUE COTPYAHUKOB IpPHHLUIIAM
pasuanOHHON TUTHEHBI.

Takum  00pa3oM,  aKkTyaJbHOCTh  paJMAIMOHHOW  O€30MAacCHOCTH  OIpeAemnseTcs
HEO0OXOJMMOCTBIO JIOCTHXKEHMsI OajaHca MEXIy IUAarHOCTUYECKOM HH(GOPMATHUBHOCTHIO METOJIOB
BHU3yalIM3allMi 1 MUHUMM3AIHEN MOTEHIUAIbHOIO paAHallMOHHOTO pucka. D¢ (eKTUBHAS CTpaTErust
0€30MaCHOCTH 3aKJII0YAEeTCsl B ONTUMM3AIMH TPOTOKOJIOB, CTAaHAAPTU3ALUN 000PYI0BAHUS, CTPOTOM
JO3UMETPUYECKOM KOHTPOJIE U MOBBIIIEHUU KOMIIETEHIIUI CTIENAINCTOB B 00JaCTH paJualliOHHON
3aIUTHI.

OCHOBBI JO3UMETPUH U PaAUALIMOHHBIEC BETMUNHBI

Jlo3umerpus B paiMOJIOTUM — 3TO U3MEPEHHUE U PacdeT 103 MOHU3HUPYIOLIErO U3IYUYEHUS,
MOTJIOLIEHHOTO BEIIeCTBOM (OMOIOTHUECKON TKaHbI0) WM NepeJaHHOro eMy. [loHuMaHue KIroueBbIX
JO3UMETPUYECKUX BEIMYMH KPUTUUECKU BaXKHO JIJIS1 OLIEHKH PHUCKa.

Tab6umnua 1. OCHOBHBIE JO3UMETPUYECKHUE BEITMUNHBI

Beqnunna O0o3HaueHne Eannunna (CH) Onpenenenune
OHeprus,
ITornomeénnas . MOTJIONIEHHAs
D I'peit (I'p) .
1032 €IMHULIEH MacChl
BemiecTna (K/Kr).
OKBUBaJICHTHAS [Tormoménnas no3a ¢
HT 3usept (3B) . 5 8
71032 - y4ETOM paIuallMOHHO-
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B3BEILINBAIOIIETO
ko3¢ unmenta (W_R).
Cymma
SKBHUBAJICHTHBIX J103 C
E 3usept (3B) Y4ETOM TKAHEBBIX
K03 UITUEHTOB
(W_T).

DddexkTuBHas
n03a

CHocka Ttabmunpsl: [IpuBeneHHbIE BETHMUYMHBI SBISIOTCS OCHOBHBIMH WHCTPYMEHTAMHU JUIS
OLIEHKH paJHallMOHHOIO PUCKa
Kontposie  103bl.  COBpeMEHHOE  PEHTI€HOJOTHMYECKOe  00OpyHOBaHHE  JIOJDKHO
PErucTpupoOBaTh CIEAYIOIINE OKA3aTeNu:
. Dose-Length Product (DLP) nns KT (MIp-cm).
. Dose Area Product (DAP) ninu Kerma-Area Product (KAP) nnst giroopockonmm
(I'p-cm?).

OTH TOKa3aTenu SBISIOTCS OCHOBOM st pacdyera 3(pQPEKTHBHOM IO3BI, KOTOpas 3aTeMm
cpaBHuBaercs ¢ [lmarHoctuuyeckumu PedepentHsiMu YpoBusimu ([IPY) — 3HaueHWsIMH 03I,
MIPEBBILICHUE KOTOPHIX CBUJETENILCTBYET O HEOOXOMMOCTH MIEPECMOTpPA IPOTOKOJIOB UCCIIEOBAHNUS.

Peanuzauus npunuuna ALARA

[Mpunmun  ALARA  sBnsiercs HeOTheMJIEMOW  4YacTbi0  KOHUEMNIMU  ONTHUMHU3ALUU
panuanoHHo# 3amuTel. OH TpeOyeT, YToObI Bce J03bl 00MyUYEHHUs, T0JIyYaeMble Kak Mal[MeHTOM, TaK
U TEpPCOHAIOM, OBUIM HACTOJIBKO HHU3KMMH, HACKOJIBKO 3TO Ppa3yMHO JOCTH)KUMO, C Y4ETOM
SKOHOMHYECKHX M COLMAIbHBIX (PAKTOPOB, a TAaKKe HEOOXOAMMOCTH MOJIYYEHHs AMArHOCTHYECKU
LIEHHOW MH(pOpMaIuy.

OcHoBHble 2n1eMeHTsl ALARA

Peanuzanus ALARA Gazupyercs Ha Tpex KMTax pagualliOHHON 3alllUThl:

1. Bpewmst (Time): CokpariieHue BpeMeHU BO3JIEHCTBUS U3ITYUCHUSI.
2. Paccrosnue (Distance): YBenuueHue pacCTOSHUS OT UCTOYHUKA U3ITyUEHUS.
3. 3ammra (Shielding): Miconbp3oBaHue 3alIUTHBIX 9KPAHOB U 0apHEPOB.

Mertozbl CHUYKEHHUS JTy4eBOi Harpy3KH Ha NalyeHTa

O¢ddextuBHass paavalMOHHAs 3allMTa MallMeHTa OCHOBaHA Ha MHOTOYpPOBHEBOM
ONTUMH3AIMN: CHI)KEHHE TEXHWYECKOW OSKCIO3WIWH, YIy4YIICeHHE HABUTAIMU U PEKOHCTPYKIIHH,
HCIOJIb30BaHUE HU3KOJ030BbIX MpoTOoK0i0B KT, mproputeT HEMOHU3UPYIOMIMX METOAOB M CTPOTrast
KJIMHUYecKasi 000CHOBAaHHOCTh HccieqoBaHus. [IpuMeHeHne 3TUX NPUHIMIIOB MO3BOJISIET CHU3HUTH
ahdexTuBHyIO 103y Ha 30—-80% 06€3 MoTepU TMArHOCTHYECKON IEHHOCTH.

Tabiauua 2. [IponenypHas onTuMHU3anus

Merton CyTsb peanusanun O:xunpaemblii 3¢ ekt

Crporoe cobmonenne

O00CHOBaHHOCTb . YcrpaHeHne HEHYKHOTO
KIIMHUYECKUX MMOKa3aHUN 1
Ha3HAYEeHUs o0ny4yeHus
UCKITIOUYEHUE
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He00OCHOBAHHBIX
HUCCJIEIOBAHUM.

CHMXeHue 1030BOH
Anantanus mapaMmeTpoB
Harpy3Ku, 0OCOOEHHO Y

NuauBuayanuzanus HCCIIEIOBAHUS C YUETOM .
JIeTe U MalMeHTOB
MIPOTOKOJIOB BO3pacTa, Macchl Tea u
ACTEHUYHOTO
COMATOTHIIA MAIUEHTA.
TEJOCIOKECHUSI.
Perynsapusiii ananus
MOJIy4aeMbIX 703 U BrisBiienue u
CpaBHEHHE UX C KOPPEKTUPOBKA
Hcnonws3oBanue [IPY PP P
YCTAHOBJICHHBIMU BBICOKOJ/I03HBIX
JIMarHOCTUYECKUMU MIPOTOKOJIOB.

pedepeHCHBIMU YPOBHSIMH.

[TprMeHeHne CBUHITOBBIX
CHmxeHue 0035l I
(bapTykoB, BOPOTHHUKOB,
Hcnons3oBanue CpecTB PaMOYIyBCTBUTEIIBHBIX
TOHAIHBIX SKPAHOB IS

3aIUTHI OpraHoB (IIUTOBHIHAS
3alTUTHl OPTAHOB BHE 30HBI

JKene3a, TOHAIBI).

HUCCIICAOBAaHMA.

Texunonornueckue nugosauuu B KT

Cospemennbie KT-ckanepsl 0051a1a10T BCTPOCHHBIMU (DYHKIMSAMU CHUKEHUS JO3bI:

. ABTOMarnueckass Momymsanus Toka TpyOku (Automatic Tube Current Modulation,
ATCM): Cuctema aBTOMaTMYECKH PETYIUPYET TOK PEHTTEHOBCKON TPYOKH B 3aBUCUMOCTH OT
IJIOTHOCTH M TOJILIMHBI CKAHUPYEMOM 00J1aCTH, 00ecrieunBas IOCTOSHHOE KaueCTBO N300pakeHUs IPU
MHUHHMMAJIBHO BO3MOXKHOMU J103€.

. UreparuBubie metonbl pexoHcTpykuuu (Iterative Reconstruction, IR): B ommuue or
TpaJUIMOHHON (UIBTPOBAaHHON 0OpaTHOM mpoekiuu, IR-anropuT™Mbl HCHOIB3YIOT MaTeMaTHYECKUE
UTepalyy JUis yCTPaHEHUS IIyMa U apTe(aKToB, MO3BOJISS CHUXKATh TOK TPYOKHU (M, COOTBETCTBEHHO,
no3y) Ha 30—60% 6e3 moTepu JUaArHOCTUYECKOTO KayecTBa.

. HuskoBonbrHbIe TpoTokoisl (Low kVp): Mcnonp3oBanue 60siee HU3KOTO HAPsKEHUs
(manpumep, 80 kB Bmecto 120 kB) B coueTaHuu ¢ KOHTPACTHBIMM BEIIECTBAMHU MOXKET YBEJIUYUTh
KOHTPACTHOCTb N300paKeHHUsI, TO3BOJISASE CHUZUTH OOIIYIO J103Y.

Paanannonnas 3ammura nepcoHana

Paguanyonnas 3ammTa mepcoHaia SIBISETCS KIIOUEBbIM KOMIIOHEHTOM O€30MacHOCTH B
PEHTI€HOIMarHOCTHUKE, MHTEPBEHIIMOHHOM PaJIOJIOTUU U KOMITBIOTEpHOU ToMoTpaduu. B ycnoBusx
pocTa 00bEMOB JIyueBbIX UCCIEIOBAHUN U YBEITMUEHHS 1030BBIX HArpy30K Ha ONEPaTOPOB BaXKHOCTh
CTPOTOro COOMIONIEHHS paJuallMOHHO-TUTHEHNYECKMX HOPM MHOTOKpaTHO Bo3pactaeT. Ilepconain
MIOJIBEPraeTCcsi XPOHMYECKOMY BO3JECHCTBHIO PACCEIHHOIO M3IY4YEHMs, YTO IPU HEAOCTATOUYHOMN
3alUTe MOXET MPUBOAUTH K CTOXACTUYECKHUM (KaHIEpPOreHe3) M HecToxacThyeckuM 3ddexram
(karapkTanus Xpycrajanka, 1epMaToIorHueckiue U3MEHEHHUS).

3amuTa MEepcoHaja  pPenIaMEHTUPYETCS  MEXAYHAapOAHBIMH M HAIMOHAJbHBIMU
JOKYMEHTaMHU:
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. ICRP (MexayHapoaHasi KOMUCCHSI IO PaJAHOIOTUYECKOM 3aIUTE)
. IAEA Basic Safety Standards.
. Hammonaneueie CanlluH / TH / MY — ycraHaBIuMBaIloT IOMYCTUMBIE YPOBHU

o0y4eHHs ¥ TpeOOBaHMS K OPTaHU3AIMH 3aIUTHI.
I'onossie mpenenbhbie 10361 (ICRP):

. DddexruHas go3a ais nepconana: <20 m3B/roxa (ycpeaHeHue 3a 5 jeT).
. Xpycranuk miaza: <20 M3B/Tof.

. Kosxa, kuctu 1 cronbl: <500 M3B/rox.

CranuoHapHbIe 3aIUTHBIC KOHCTPYKIIHH:

. CTaIllOHAPHBIE CTEHBI C 2—3 MM Pb-3KBHBalIEHTOM;

. MOTOJIOYHBIC YKPAHbL;

. MIEPETOPOJKU C MPOCBUHIIOBAHHBIM CTEKIJIOM;

. JTUCTAHIIMOHHBIC TTAHENIN YIPABICHHUS.

Tab6auna 3. PekoMeH10BaHHBIC MUHUMAaJIbHBIC SKBUBaJIeHTHI cBUHIIA 111 CH3 nmepconana.

CpencTBo 3a1MThI JKBHUBAJEHT KomMmenTapuit
CBHHIA
3amuTHBINA hapTyk 0,35-0,5 mm Pb OcHoBHas 3amuTa TyJ0BHUIIA
BopotHuk (1ur. 0,5 mm Pb [Tpodunakruka paka LK
xKenesa)
3alUTHBIE OYKH 0,5 mm Pb [IpodunakTruka paguamOHHON KaTapaKThl
[Tonyxanartsl, 0,5 mm Pb [IpumeHsAOTCA B MHBA3MBHBIX MPOLELYPaAX
nepyaTku
MoOGunbHbIE HUPMBI 1-2 mm Pb Hcnonb3yroTcst B ONEPALMOHHBIX U
aHruorpaduYecKux 3anax

OpFaHI/BaHI/IOHHLIe MCPOIIPUATHA

. Yérkoe 30HMpOBaHUE MMOMEIIEHUH (ITyIbTOBas, IPOLIEypHAas, IUTIO3bI).
. Hcnonp30BaHuE 3HAKOB pajilalliOHHOMN OMAaCHOCTH.
. Benenue 103umMeTpuyeckoro KOHTPOJIS:

— WHAUBUAYAJIbHBIC TCPMOJIIIOMUHCECIICHTHBIC TO3UMCETPHI,
— DJICKTPOHHBIC JO3UMETPHI B pCAJIbHOM BPEMCHH.

. Perucrpanus pe3ynbTaToB B )KypHaje J103.
. PerynsipHble IpoBepKH 3alIUTHBIX CPEACTB (pa3 B 6—12 mecsies).
. [ToBbiienue kBanudukanuu (He pexe 1 pasa B 5 ner).

CpenctBa unauBuyasbHo 3amutel (CHU3)
CU3 sBnsitoTcs MepBOM JIMHUEH 0OOPOHBI, 0COOCHHO MPU MHTEPBEHIIMOHHBIX MPOIEAypax
(anruorpadusi, GparOOPOCKONHS):

. CauHLoBbIe papTyku/sxuietsl (00b19HO 0.25—0.5 MM 3KBUBaJIeHTa CBUHLIA).
. BopoTHuku 1151 3alMThI IIUTOBUIHOM JKEJE3bI.
. 3ammTHBIC OYKH (9KBUBAJICHT CBUHIIA) JUTSI 3AIIUTHI XpyCTaINKa T1a3a.
. 3amuTHBIE IIUPMBI U IEPEBUKHBIE OaphEPHI.
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OpraHu3anuoHHbIE U TEXHHYECKUE MEPHI

1. Jucranuws: [lepcoHan goimKeH MaKCUMaIbHO UCIIOIB30BaTh PACCTOSHUE OT UCTOUYHHUKA
U3Iy4YeHHs. 3a cYeT 3aKoHa OOPaTHBIX KBAIPATOB, YABOCHUE PACCTOSHHS CHUXKAET 103y B YETHIPE pasa.
3T0 0COOEHHO Ba)KHO BO ()IIFOOPOCKOMHH.

2. DxpanupoBanue nomeuieHuit: CTeHsl, M0, MOTOJIOK U CMOTPOBOE OKHO MPOLEAYPHBIX
KaOMHETOB JOKHBI UIMETh aJIeKBAaTHYIO 3aIlUTy (CBUHIIOBBIN WM OapUTOOCTOHHBIN SKBUBAJICHT).

3. Jlo3umeTpruyecKknii KOHTPOJIb:

WunuBuayanbHelii  posumerpudeckuii  koHTponb (MIK):  Ob6s3arensHoe  HOLIEHHE
tepMositoMuHecueHTHbIX (TJI/l) mnu onTuuecku CTUMYIUMpPOBaHHBIX JroMUHecHEeHTHBIX (OCJI)
J03UMETPOB JIJIsl PETUCTPAIIUN HAKOTICHHOM JI03bI.

Kontpons pabounx mect: [lepnoguveckuii MOHUTOPHHT MOIHOCTH JO3BI B Pa3IUYHBIX
TOYKaX MMPOLIETYPHOTO KaOMHeTa.

3akirouenue

[Mpunmun ALARA wu cTporas no3uMeTpHsi SBISIOTCS HE MPOCTO PETYASATOPHBIMU
TpeOOBaHUSIMU, a OCHOBOM Ui ATHYHOM W Oe30macHOW NPAKTUKH B JIY4€BOW JHArHOCTHUKE.
[TocTosiHHOE BHEApeHUEe TeXHOJOornuecknx HHHoBanuil (takux kak IR, ATCM, Tomocunrte3) u
coomonenne opranm3auonneix mep (MAK, [APY, CU3) mo3BOJSIOT IOCTHTaTh MHHHMAILHO
BO3MOKHOM J1030BOM Harpy3ku 0e3 yiiepoa Juist TMarHoCTUYECKOrO KauyecTBa.

JanpHeimee pa3BUTHE paIUallMOHHON 3alIMTHl  TpeOyeT MPOAOIDKEHUS HAyYHBIX
WCCIICIOBAaHUN B OOJACTH OICHKH JOJITOCPOYHBIX PHCKOB, Pa3pabOTKH 0OoJiee TOYHBIX METOIOB
WHIUBUAYATbHON JO3UMETPUU U MOBBIIIEHUS OCBEIOMICHHOCTH KaK Cpely NepcoHala, Tak U Cpeau
HACEJICHHUS.
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MRT orqali miya o‘smalarini bosqichma-bosqich diagnostika qilish

Annotatsiya. Miya o‘smalari neyroonkologiyada eng muhim patologiyalar sirasiga kiradi.
Ularning erta tashxisi va to‘g‘ri bosqichlash klinik amaliyotda davolash natijalarini sezilarli darajada
yaxshilaydi. Magnit-rezonans tomografiya (MRT) bugungi kunda miya o‘smalarini aniqlashda “oltin
standart” hisoblanadi. MRT yordamida o‘smalarning morfologik xususiyatlari, joylashuvi, o‘lchami,
kontrast modda bilan to‘yinganlik darajasi va atrof to‘qimalarga ta’siri bosqichma-bosqich baholanadi.
Ushbu maqolada MRT orqali miya o‘smalarini diagnostika qilishning asosiy bosqichlari, differensial
tahlil imkoniyatlari va klinik ahamiyati yoritiladi.

Kalit so‘zlar: MRT, miya o‘smalari, glioma, meningioma, metastaz, kontrast modda,
bosgqichlash, differensial diagnostika.

Kypaee Kamonuooun /lanadaesuy’

Apoaee Acpop Aneapanu yenu?

1. Accucmenma xageopuvl meouyurckou paouonozuu PIIJJO
Camapranockozo 20cy0apcmeenHo20 MeOUYUHCKO20 YHUgepcumemad,
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Ilomarosasi IMarHOCTHKA OIyX0JIeil NOJIOBHOIO MO3ra ¢ ucnoab3osanuem MPT

AHHOTanUA

Onyxomu TOJOBHOTO MO3ra OTHOCSTCS K 4YHCIy HauOosiee 3HAYMMBIX IaTOJOTUH B
HEUPOOHKOJIOruH. WX paHHsAS AMarHOCTHKA U IPABUIIBHOE CTaJAUPOBAHUE CYLICCTBEHHO YIIy4YIIAIOT
pe3yabTathl JiedeHus. MarauTHo-pe3oHancHas tomorpadus (MPT) B HacTosimiee Bpemsi cunTaeTcs
«30JIOTBIM CTAaHJAPTOM» BBISIBJICHUS OITyX0Jei rooBHOro mo3ra. C nomomibto MPT MoxHO o3Tarm{o
OLIEHUTh MOP(OJIOTHUECKHE 0COOEHHOCTHU OIYXOJH, €€ JIOKATU3aIUI0, pa3Mepbl, CTETIEHb HAKOILICHUS
KOHTPAaCTHOTO BEIECTBA W BIUSHUE Ha OKpYyXKawollue TKaHU. B maHHON cTarbe moapoOHO
paccMaTpUBaIOTCSd OCHOBHBIE 3Tallbl JUATHOCTUKHU OIYXOJIEW I'OJOBHOIO MO3ra C MCIOJIb30BAHHUEM
MPT, Bo3MOkHOCTH (P PepeHINaTbHOTO aHAIN3a U KIMHUYECKOE 3HaUeHHE METO/1a.

KioueBbie ciosa: MPT, omyxonn rosoBHOro mMosra, IiMoMa, MEHHHIHMOMA, METAcTasbl,
KOHTPACTHOE BEIIECTBO, CTaupoBaHue, 1uddepeHnnanbHas 1MarHocTHKa.
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Step-by-step diagnosis of brain tumors using MRI

Abstract

Brain tumors are among the most significant pathologies in neuro-oncology. Their early
diagnosis and accurate staging considerably improve treatment outcomes. Magnetic Resonance
Imaging (MRI) is currently regarded as the “gold standard” for detecting brain tumors. MRI enables
step-by-step evaluation of tumor morphology, localization, size, contrast enhancement, and effects on
surrounding tissues. This article provides a detailed analysis of the diagnostic stages of brain tumors
using MRI, highlights the role of differential diagnosis, and discusses its clinical significance.

Keywords: MRI, brain tumors, glioma, meningioma, metastasis, contrast agent, staging,
differential diagnosis.

Kirish. Hozirgi davrda tibbiyotning eng dolzarb yo‘nalishlaridan biri — neyroonkologiya
bo‘lib, u miya va markaziy asab tizimi o‘smalarini o‘rganish, tashxislash va davolash bilan
shug‘ullanadi. Miya o‘smalari inson salomatligi uchun katta xavf tug‘diradi, chunki ular ko‘pincha
yashirin kechadi va klinik belgilari boshqa nevrologik kasalliklar bilan o‘xshash bo‘lishi mumkin.
Bosh og‘rig‘i, ko‘rish buzilishi, epileptik xurujlar, nutq va harakat funksiyalarining pasayishi —
bularning barchasi miya o‘smalariga xos bo‘lishi bilan birga, boshqa kasalliklarda ham uchraydi. Shu
sababli aniq va erta tashxis qo‘yish klinik amaliyotda hal giluvchi ahamiyatga ega.

So‘nggi o‘n yilliklarda tasvirlash texnologiyalarining jadal rivojlanishi miya o‘smalarini erta
bosqichda aniglash imkonini yaratdi. Magnit-rezonans tomografiya (MRT) bu borada eng samarali
usul sifatida e’tirof etiladi. MRTning afzalliklari quyidagilardan iborat:

- invaziv bo‘lmaganligi;

- yuqori aniqlikdagi tasvirlar berishi;

- ko‘p rejimli tekshiruv imkoniyatiga ega bo‘lishi (T1, T2, FLAIR, DWI, perfuziya,
spektroskopiya);

- kontrast modda yordamida o‘smalarning qon tomir tarmoqlanishi va malign jarayonlarini
baholash imkoniyati.

MRT yordamida miya o‘smalarini bosqichma-bosqich diagnostika qilish quyidagilarni o‘z
ichiga oladi:

1. Anatomik baholash — o‘smalarning joylashuvi, hajmi va chegaralarini aniqlash.

2. Morfologik tahlil — ichki tuzilishi, nekroz o‘choqlari, suyuqlik tarkibi va zichlik darajasini
baholash.

3. Kontrast modda bilan tekshiruv — malign va benign jarayonlarni farqlash.

4. Qo‘shimcha rejimlar (DWI, perfuziya, spektroskopiya) — hujayra zichligi, qon oqimi va
metabolik o‘zgarishlarni aniqlash.
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5. Differensial diagnostika — miya o‘smalarini boshqa patologiyalardan (absess, gematoma,
demiyelinizatsion kasalliklar) ajratish.

Miya o‘smalarining dolzarbligi shundaki, ular ko‘pincha kech bosqichda aniqlanadi va
davolash samaradorligi pasayadi. Shu bois MRT orqali bosqichma-bosqich diagnostika qilish klinik
amaliyotda katta ahamiyatga ega bo‘lib, bemor hayot sifatini yaxshilash va davolash natijalarini
optimallashtirishga xizmat qiladi.

Adabiyotlar tahlili. Miya o‘smalarini MRT yordamida tashxislash bo‘yicha ilmiy izlanishlar
XX asr oxiridan boshlab jadal rivojlandi. Dastlabki tadqiqotlarda MRTning asosiy afzalligi — invaziv
bo‘lmaganligi va yuqori aniqlikdagi tasvirlar berishi ta’kidlangan. Keyinchalik ko‘p rejimli MRT (T1,
T2, FLAIR, DWI, perfuziya, spektroskopiya) qo‘llanilishi diagnostika imkoniyatlarini sezilarli
darajada kengaytirdi.

Klassik tadqiqotlar

- Begg R.C. (1930) va Blichert-Toft M. (1971) miya o‘smalarining anatomik va histologik
xususiyatlarini o‘rgangan, tasvirlash texnologiyalarining diagnostik ahamiyatini ta’kidlagan.

- Ashley R.A. (2006) tadqiqotida MRT yordamida miya o‘smalarini aniqlash chastotasi va
klinik belgilari tizimlashtirilgan.

Zamonaviy tadqiqotlar

- Louis DN va Perry A. (2016) tomonidan WHO tasnifi asosida gliomalar va boshqa miya
o‘smalarining morfologik xususiyatlari MRTda tasvirlangan.

- Wen PY (2020) miya gliomalarining klinik kechishi va MRT diagnostikasining davolash
taktikasini belgilashdagi rolini ko‘rsatgan.

- Cha S. (2009) perfuziya MRT yordamida qon oqimini baholash va malign jarayonlarni benign
o‘smalardan farqlash imkoniyatlarini tahlil qilgan.

- Law M. (2003) spektroskopiya va perfuziya MRT orqali gliomalarni darajalashda yuqori
aniqlik ko‘rsatgan.

So‘nggi yillarda yangi yo‘nalishlar

- Musthafa N., Memon Q.A., Masud M.M. (2025) — chuqur o‘rganish (deep learning) asosida
MRT tasvirlarini avtomatlashtirilgan tahlil qilish imkoniyatlarini ko‘rsatgan.

-Ali A., Li X., Mashwani W.K. va boshqalar (2025) — ko‘p sinfli miya o‘smalarini tasniflashda
mashina va chuqur o‘rganish usullarini qo‘llash samaradorligini isbotlagan.

- Systematic review (Springer, 2024) — mashina o‘rganish va chuqur o‘rganish
algoritmlarining MRT diagnostikasida keng qo‘llanilishini tahlil qilgan, ularning aniqlik darajasi
klassik vizual baholashdan yuqori ekanini ko‘rsatgan.

- MRT miya o‘smalarini aniqlashda oltin standart hisoblanadi.

- Klassik rejimlar (T1, T2, FLAIR) morfologik baholashda muhim, zamonaviy rejimlar (DWI,
perfuziya, spektroskopiya) esa malign jarayonlarni farqlashda qo‘shimcha qiymat beradi.

- So‘nggi yillarda sun’iy intellekt va chuqur o‘rganish algoritmlari MRT diagnostikasini yanada
tezkor va aniq qilish imkonini bermoqda.

- Adabiyotlar tahlili shuni ko‘rsatadiki, bugungi kunda MRT natijalarini klinik ko‘rsatkichlar
bilan solishtirish, ularni tizimlashtirish va avtomatlashtirish dolzarb ilmiy yo‘nalish hisoblanadi.
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Tadqiqot metodologiyasi. 2019-2024 yillar davomida MRT tekshiruvi o‘tkazilgan 85 bemor
ma’lumotlari tahlil qilindi.
- Yoshi: 5-70 yosh, o‘rtacha 34 £ 15 yil
- Erkaklar: 52 (%61)
- Ayollar: 33 (%39)
MRT rejimlari:
- T1 — anatomik tuzilma
- T2 — suyugqlik tarkibi
- FLAIR - shish va yallig‘lanish
- DWI — hujayra zichligi
- Kontrastli T1 — qon tomir tarmogqlanishi
- MR perfuziya va spektroskopiya — metabolik o‘zgarishlar
Tadqiqot natijasi. Miya o‘smalarining tagsimlanishi:

O‘smalar turi Miqdor (n) Foiz (%)
Gliomalar 42 49
Meningiomalar 18 21
Metastazlar 15 18
Boshga o‘smalar 10 12

Klinik belgilar:
Klinik belgi Miqdor (n) Foiz (%)
Bosh og‘rig‘i 47 55
Ko‘rish buzilishi 22 26
Epileptik xurujlar 16 19
Nevrologik defitsit 12 14

1-rasm. Miya o‘smalarining tagsimlanishi (MRT asosida).

Gliomalar

Boshga o‘smalar

Meningiomalar

Metastazlar

149

© HealthWay.uz 2025 Vol.1 Ne4


https://healthway.uz/

HealthWay: Ilmiy-amaliy tibbiyot jurnali ISSN: 3093-8627

2-rasm. Klinik belgilar tagsimoti.
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MRT tasvirlari asosida aniqlangan glioma, meningioma va metastazlarning morfologik ko‘rinishlari
tahlil qilindi. Gliomalar ko‘pchilik hollarda T2 va FLAIR rejimida yuqori signal bilan ifodalandi,
chegaralari noaniq bo‘ldi, bu esa infiltrativ o‘sish xarakteriga mos keladi. Meningiomalar aniq
chegaraga ega bo‘lib, kontrast modda bilan bir tekis to‘yinganligi kuzatildi. Metastaz o‘choqlari ko‘p
markazli bo‘lib, kontrast modda bilan notekis to‘yinganligi malign jarayonga xos belgi hisoblanadi.
Amaliy ahamiyati

T1 — Anatomiya, chegaralar (Jarrohlik rejalashtirish uchun muhim).
T2/FLAIR — Shish, yallig‘lanish va infiltratsiyani aniqlash.
DWI — Diffuziya darajasi, hujayra zichligi, malign va benign jarayonlarni farqlash.
Perfuziya — Qon oqimi, angiogenez va malignlik darajasini baholash.
Spektroskopiya — Metabolik o‘zgarishlarni aniqlash, grading uchun qo‘shimcha qiymat.

Muhokama. Miya o‘smalarini MRT yordamida bosqichma-bosqich diagnostika qilish klinik
amaliyotda hal qgiluvchi ahamiyatga ega. Tadqiqot natijalari shuni ko‘rsatdiki, MRT o‘smalarning
morfologik xususiyatlarini, joylashuvini, o‘lchamini va kontrast modda bilan to‘yinganlik darajasini
aniq baholash imkonini beradi. Bu esa davolash taktikasini to‘g‘ri tanlash va bemor natijalarini
yaxshilashda muhim rol o‘ynaydi.

1. Gliomalar diagnostikasi

Gliomalar — miya o‘smalarining eng keng tarqalgan turi. Ular ko‘pincha diffuz o‘sish
xususiyatiga ega bo‘lib, T2 va FLAIR rejimida yuqori signal bilan ajralib turadi. Tadqiqotlar shuni
ko‘rsatadiki, gliomalarni darajalashda kontrast modda bilan to‘yinganlik darajasi va nekroz
o‘choqlarining mavjudligi muhim diagnostik mezon hisoblanadi. MR perfuziya va spektroskopiya
yordamida hujayra zichligi va metabolik o‘zgarishlar baholanadi, bu esa malign va benign gliomalarni
farqlash imkonini beradi.

2. Meningiomalar diagnostikasi

Meningiomalar ko‘pincha benign jarayon sifatida uchraydi. MRTda ular kontrast modda bilan
kuchli to‘yinganligi va aniq chegaralari bilan ajralib turadi. Tadqiqotlar shuni ko‘rsatadiki,
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meningiomalarni boshqa o‘smalardan farqlashda kontrast modda bilan bir xil to‘yinganlik darajasi va
“dural tail sign” belgisi muhim ahamiyatga ega.

3. Metastazlar diagnostikasi

Metastazlar ko‘p o‘choqli bo‘lib, kontrast modda bilan notekis to‘yingan massalar sifatida
ko‘rinadi. Ularning diagnostikasida MRTning afzalligi — kichik o‘choqlarni ham aniqlash
imkoniyatidir. Tadqiqotlar shuni ko‘rsatadiki, metastazlarni absess yoki demiyelinizatsion
kasalliklardan farglashda DWI rejimi muhim rol o‘ynaydi.

4. Qo‘shimcha MRT rejimlarining ahamiyati

- DWI (Diffusion Weighted Imaging) — hujayra zichligini baholash orqali malign jarayonlarni
benign o‘smalardan farqlash imkonini beradi.

- MR perfuziya — qon oqimini baholash va o‘smalarning angiogenez darajasini aniqlashda
muhim.

- MR spektroskopiya — metabolik o‘zgarishlarni ko‘rsatadi, masalan, gliomalar uchun xos
bo‘lgan xolin darajasining oshishi.

5. Klinik amaliyotdagi ahamiyati

MRT natijalari klinik belgilarga mos kelishi tashxisning ishonchliligini oshiradi. Masalan,
epileptik xurujlar bilan murojaat gilgan bemorlarda MRT yordamida gliomalar yoki metastazlar
aniqlanishi mumkin. Bosh og‘rig‘i va ko‘rish buzilishi bilan kelgan bemorlarda esa meningiomalar
ko‘proq uchraydi.

6. Global va lokal kuzatuvlar bilan solishtirish

Tadqiqot natijalari global kuzatuvlar bilan uyg‘unlik ko‘rsatadi. Louis DN (2016) va Wen PY
(2020) tadqiqotlarida gliomalar va meningiomalar MRTda o‘ziga xos belgilar bilan ajralib turishi
ta’kidlangan. Mahalliy kuzatuvlarda ham MRT yordamida miya o‘smalarini aniqlash va ularning
sonografik xususiyatlarini tizimlashtirish imkoniyati tasdiglangan.

- MRT miya o‘smalarini bosqichma-bosqich diagnostika qilishda asosiy rol o‘ynaydi.

- Gliomalar, meningiomalar va metastazlar MRTda o‘ziga xos belgilar bilan ajralib turadi.

- Qo‘shimcha rejimlar (DWI, perfuziya, spektroskopiya) malign va benign jarayonlarni
farqlashda qo‘shimcha qiymat beradi.

- MRT natijalari klinik belgilarga mos kelishi tashxisning ishonchliligini oshiradi.
1. MRTning perfuziya va spektroskopiya rejimlari malign va benign o‘smalarni farqlashda vizual
baholashdan 30-40% yuqori aniqlik berdi.
2. Glioma gradingda MR  perfuziya sezgirligi  87%,  spetsifikligi esa  78%.
3. DWI orqali absess va metastazlarni farqlashda ADC qiymatining diagnostik ahamiyati isbotlandi.
4. Sun’iy intellekt yordamida MRT tasvirlarini avtomatlashtirilgan tahlil qilishda aniqlik darajasi 92%
ga yetdi.
Kelajakdagi ilmiy tadqiqotlar

- MRT natijalarini sun’iy intellekt algoritmlari bilan birlashtirish.
- MRT perfuziya va  spektroskopiyani  genetik  biomarkerlar bilan  solishtirish.
- Jarrohlikdan oldin virtual MRT modellar yaratish.
- Diagnostik tizimlarni avtomatlashtirish va klinik qarorlarni qo‘llab-quvvatlash tizimlarini ishlab
chiqish
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Xulosa. Miya o‘smalari neyroonkologiyada eng muhim patologiyalar sirasiga kiradi va
ularning erta tashxisi bemor hayoti va davolash natijalarini sezilarli darajada yaxshilaydi. Tadqiqot
natijalari shuni ko‘rsatdiki, magnit-rezonans tomografiya (MRT) miya o‘smalarini bosqichma-bosqich
diagnostika qilishda eng samarali va xavfsiz usul hisoblanadi.

MRI — miya o‘smalarini bosqichma-bosqich diagnostika qilishda eng muhim, invaziv
bo‘lmagan va yuqori aniqlikdagi usuldir. Klassik va kengaytirilgan MRT rejimlarini birgalikda qo‘llash
malign va benign jarayonlarni erta aniqlash, grading va stagingni baholashda muhim klinik ahamiyatga
ega. Kelajakda MRT diagnostikasini sun’iy intellekt bilan integratsiya qilish neyroonkologiyada yangi
davrni boshlab beradi

1. Gliomalar ko‘pincha diffuz o‘sish xususiyatiga ega bo‘lib, T2 va FLAIR rejimida yuqori
signal bilan ajralib turadi. MRT yordamida ularning darajasi, nekroz o‘choqlari va kontrast modda
bilan to‘yinganlik darajasi baholanadi.

2. Meningiomalar benign jarayon sifatida ko‘proq uchraydi va kontrast modda bilan kuchli
to‘yinganligi, aniq chegaralari bilan ajralib turadi.

3. Metastazlar ko‘p o‘choqli bo‘lib, kontrast modda bilan notekis to‘yinganligi malign
jarayonlarga xos belgidir. MRT ularni absess va demiyelinizatsion kasalliklardan farqlashda muhim
rol o‘ynaydi.

4. Qo‘shimcha MRT rejimlari (DWI, perfuziya, spektroskopiya) malign va benign jarayonlarni
farqlashda, hujayra zichligi, qon oqimi va metabolik o‘zgarishlarni baholashda qo‘shimcha qiymat
beradi.

5. MRT natijalari klinik belgilarga mos kelishi tashxisning ishonchliligini oshiradi va davolash
taktikasini to‘g‘ri tanlashga yordam beradi.

Umuman olganda, MRT diagnostikasi:

- invaziv bo‘lmaganligi;

- yuqori aniqlikdagi tasvirlar berishi;

- ko*p rejimli tekshiruv imkoniyatiga ega bo‘lishi;

- malign va benign jarayonlarni farqlash imkoniyatini berishi bilan klinik amaliyotda oltin
standart sifatida e’tirof etiladi.

Shu sababli, miya o‘smalariga shubha qilingan har bir bemorda MRT birlamchi diagnostik
vosita sifatida qo‘llanishi lozim. MRT natijalarini klinik va laborator ko‘rsatkichlar bilan solishtirish
tashxisning aniqligini oshiradi, davolashni to‘g‘ri rejalashtirish va bemor natijalarini yaxshilash
imkonini beradi.
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KOPOHAPOI'PA®USA: CYIHHOCTD, IIOKA3AHUSA U POJIb B IUAI'HOCTHUKE
UIIEMHAYECKOM BOJIE3HU CEPJIIA

AHHOTALUSA
Nmemuueckas 6one3ns cepana (MBbC) ocraercs Bexyiiel IpUUUHON CMEPTHOCTH U UHBAJTUAN3ALUN
BO BceM Mupe. PaHHsS M TOYHAsl JUarHOCTHKAa CTENEHHU MOPAKEHUS KOPOHAPHBIX apTepUil UMEET
pelaroliee 3Ha4YeHUe JJis BbIOOpa ONTUMAIbHOW CTPATErUM JICUEHUS: MEAUKAMEHTO3HON Teparnuu,
YpecKOKHOro kopoHapHoro BMeniarensctBa (UKB) nnu aoprokoponapuoro murynruposanust (AKIL).
Koponaporpadus (KI') ssBisieTcs «30J0THIM CTaHIAPTOM)» HHBA3UBHON BU3YaTH3AIUH, TIO3BOJISIONITIM
C BBICOKOM TOYHOCTBIO OLICHUTHb COCTOSIHUE KOPOHAPHOIO pycia, JIOKAJIMU30BaTh M KOJIUYECTBEHHO
OIpENIeJIUTh CTENEHb CTEHO3a, BBI3BAHHOIO aTEPOCKIEPOTHUECKUMH OJflIKaMu. DTOT METOf,
OCHOBAHHBIM Ha PEHTI€HOKOHTPACTHOM aHruorpaduu, He3aMEHUM JUIsl MOATBEP)KIACHUS JHarHo3a
NBC u oOLeHKH aHAaTOMUYECKUX OCOOEHHOCTEH MOpakeHHs Mepell  IJIaHHUPOBaHUEM
peBacKyJiipu3aluy. BHenpeHue COBPEMEHHBIX TEXHOJIOTUH, TaKMX Kak BHYTPUCOCYAMCTOE
ynbTpa3zBykoBoe wuccienopanne (BCY3M) u onrtuyeckas korepeHtHas tomorpagpus (OKT),
nononnsier KI', oOecneunBasi eTaibHYI0 OLEHKY CTPYKTYpbl M COCTaBa OJIAIIEK, YTO IMOBBIIIACT
6e3omacHocTh U 3((EKTUBHOCT, MHTEPBEHIMOHHBIX mpouenyp. Hecmorps Ha mnosiBaeHue
HenHBa3uBHbIX anbTepHaTuB (KT-anrnorpadus), nHBasuBHas KopoHaporpadusi COXpaHseT CBOIO
KIIIOYEBYIO POJIb B YPr€HTHOH KapJIuOJOTMU U Kak 00s3aTenbHbIN 3Tan nepea nposereHueM YKB.
Takum oOpa3oM, kopoHaporpadus sBIsS€TCS KpaeyrojbHbIM KaMHEM COBPEMEHHOM KapAHOJIOTHH,
obecrieunBasi BBICOKOMH()OpPMATHBHbBIE JAHHbIE, KPUTUUYECKHU Ba)KHBIE JUISI MPUHATUS KIMHUUYECKUX
pelieHuit U yaydiieHus nporuo3a y nanuenton ¢ MbC.
KuroueBblie cioBa: kopoHaporpadus, umemuueckas 6one3ns cepauna (UbC), koponapuslie aprepuu,
aTepoCKIIepo3, CTeHO03, peBacKysipusanus, YKB, anrunorpadus, nHBa3uBHAsI TUarHOCTHKA.
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DKTF Tibbiy radiologiya kafedrasi assistenti
Samargand, Uzbekiston
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DKTF Tibbiy radiologiya kafedrasi klinik ordinatori,
Samargand, Uzbekiston
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KORONAROGRAFIYA: MAZMUNI, KO'RSATMALARI VA YURAK ISHEMIK
KASALLIGI DIAGNOSTIKASIDAGI ROLI

Annotatsiya
Yurak ishemik kasalligi (YIK) butun dunyo bo'ylab o'lim va nogironlikning asosiy sababi bo'lib
golmoqda. Koronar arteriyalarning shikastlanish darajasini erta va aniq tashxislash optimal davolash
strategiyasini tanlash uchun hal giluvchi ahamiyatga ega.
Koronarografiya (KG) invaziv vizualizatsiyaning "oltin standarti” hisoblanadi. Bu usul yuqori
aniglikda koronar gon tomirlari holatini baholashga, aterosklerotik blyashkalar keltirib chigargan
stenozning lokalizatsiyasi va darajasini aniglashga imkon beradi.
Rentgenkontrast angiografiyaga asoslangan ushbu usul YIK tashxisini tasdiglash va
revaskulyarizatsiyani rejalashtirishdan oldin shikastlanishning anatomik xususiyatlarini baholash
uchun zarurdir. Intravaskulyar ultratovush (IVUS) va optik kogerent tomografiya (OKT) kabi
zamonaviy texnologiyalarning joriy etilishi blyashka tuzilishi va tarkibini batafsil baholash imkonini
beradi, bu esa intervension muolajalar xavfsizligi va samaradorligini oshiradi. Noinvaziv alternativalar
(KT-angiografiya) paydo bo'lishiga garamay, invaziv koronarografiya shoshilinch kardiologiyada va
perkutan koronar aralashuv (PCI) oldidan majburiy bosgich sifatida o'zining asosiy rolini saglab
goladi. Shunday qilib, koronarografiya zamonaviy kardiologiyaning asosi bo'lib, klinik garorlar gabul
gilish va YIK bilan og'rigan bemorlarning prognozini yaxshilash uchun muhim bo'lgan yuqori
informativ ma'lumotlarni taqdim etadi.
Kalit so‘zlar: koronarografiya, yurak ishemik kasalligi (YIK), koronar arteriyalar, ateroskleroz,
stenozoz, revaskulyarizatsiya, PCI, angiografiya, invaziv diagnostika.
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Askarova Saodat Najmidinovna?

1. Assistant of the Department of Medical Radiology of PEF,
Samarkand State Medical University,

Samarkand, Uzbekistan

2. Clinical resident of the Department of Medical Radiology of PEF,
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CORONARY ANGIOGRAPHY: ESSENCE, INDICATIONS, AND ROLE IN THE
DIAGNOSIS OF CORONARY HEART DISEASE

Abstract

Coronary Heart Disease (CHD) remains the leading cause of mortality and disability worldwide.
Accurate and timely diagnosis of the extent of coronary artery involvement is crucial for selecting the
optimal treatment strategy. Coronary Angiography (CA) is the "gold standard"” for invasive imaging,
allowing for a highly precise assessment of the coronary circulation, localization, and quantification
of stenosis caused by atherosclerotic plaques. This X-ray contrast angiography technique is essential
for confirming the diagnosis of CHD and evaluating the anatomical features of the lesion before
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planning revascularization. The introduction of advanced technologies, such as Intravascular
Ultrasound (IVUS) and Optical Coherence Tomography (OCT), complements CA, providing a
detailed assessment of plaque structure and composition, thereby increasing the safety and efficacy of
interventional procedures. Despite the emergence of non-invasive alternatives (CT angiography),
invasive coronary angiography maintains its key role in urgent cardiology and as a mandatory step
before performing Percutaneous Coronary Intervention (PCI).

Thus, coronary angiography is a cornerstone of modern cardiology, providing highly informative data
critical for clinical decision-making and improving the prognosis for patients with CHD.

Keywords: coronary angiography, coronary heart disease (CHD), coronary arteries, atherosclerosis,
stenosis, revascularization, PCI, angiography, invasive diagnosis.

BBenenue
Nmemnueckas Oonesnb cepana (MBC), oOycnoBieHHas aTepoCKICPOTHYCCKUM TMOPKECHUEM
KOPOHApHBIX apTepuid, MPEACTABISICT COO0OW OJHY H3 HauboJiee AaKTyalbHBIX HPOOIEM
coBpeMeHHOM MenunuHbl. To4yHass W ObICTpas OIEHKA CTENEHH U MPOTSHIKEHHOCTU CYKECHHS
(cTeHo3a) KOpPOHApHBIX apTepUil SIBISETCA KPUTUYECKHM BaKHOM AJid cTpaTHU(UKAIMU PHUCKA,
oTpezieNieHus MPOrHo3a U BeIOOpa TakTuky JeueHusi. Koponaporpadus (KI'), Oy myun nHBa3UBHBIM
PEHTTEHOKOHTPACTHBIM ~METOJIOM  HCCIIEJIOBAaHUS, NPEJOCTaBIseT MNpPAMYI0 U Haubosee
JOCTOBEPHYIO HH(pOpMaIKio 00 aHATOMUU KOPOHAPHOTO pycia. OHa MO3BOJISET BU3YATH3UPOBATh
CTCTICHh OKKJIFO3WH, OIPEICIUTh TMPOTSHKCHHOCTh TMOPAKEHUS W OICHHUTh KOJUIATEPabHOES
KpOBOOOpaNIcHHEe. DTH TaHHBIC HE3aMEHUMBI KaK ITPH TUIAHOBOW TMAarHOCTUKE, TAaK U IIPU OKA3aHUU
HEOTJIOKHOM MOMOIIY MAI[UEHTaM C OCTPBIM KOpoHapHBIM cuHApoMoM (OKC).
PucyHnok 1. AnaToMudeckasi CerMeHTapHasi MOJIeIb KOPOHAPHOTO pycia 1o kinaccupukammm AHA
(1-15 cermeHTsI

Coronary artery disease

< \“ narrowing of artery

plaque build-up

Tpamuumonnas KI', HecMoTpss Ha BBICOKYHO HWH(OPMATUBHOCTH, sBIsieTCS AByMepHBIM (2D)
0TOOpaKEHHEM TPEXMEPHOM CTPYKTYphI, 1 MOXKET HEJOOIICHHWBATh WMJIM NEPEOLIEHUBATh TSHKECTh
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creHo3a. Kpome Toro, oHa He mnpeaocTaBisieT MHQOpPMAIMIO O COCTaBE aTePOCKIEPOTHUYECKOM
OJISLIKY U ee YSI3BUMOCTU. B CBsI3U ¢ 3THM, COBpEeMEHHAas UHTEPBEHIIMOHHAS KapAHOIOTHsI aKTUBHO
BHEJPSIET JOMOJIHUTEIbHbIC MHBA3UBHBIE METOAUKH, TAKHE KaK BHYTPUCOCYAUCTOE YIbTPa3BYKOBOE
uccinenoanue (BCY3U) u ontuueckas koreperatHast tomorpadust (OKT). 3Tu METO bl TO3BOJISIOT
MOJyYUTh TIOTNIEPEUHOE H300pakKeHUE apTepud W ONSAIIKHM B pPEXHUME pPEaJbHOro BPEMEHH,
3HAQUYUTEJIbHO MOBBIIIAs TOYHOCTh TUATHOCTUKYU U TUIAHUPOBAHMS BMEIIATEIbCTBA.

Takum 00pa3oM, akTyaJbHOCTh KOpOHaporpaduu He CHHXKAeTcs, a, Hao0OpOT, BO3pacTaer
Oyarojjaps UHTErpalii C HOBBIMU T€XHOJIOTHSMH, YTO MO3BOJISIET 00€CIeYUTh MAaKCUMAaJIbHO
WHIMBHIYATU3UPOBAHHBIN U 3 PekTuBHBIN oaxo k gedenuro MbC.
ean uccienoBaHus
OCHOBHOH 1LI€JIbIO TAHHOTO MCCIIEAOBAHUS SIBJISIETCS BCECTOPOHHUN aHAJIN3 POJIM KOpOHaporpadpuu
B COBPEMEHHOMN KapIM0JIOTHYECKON MPAKTUKE, BKIIKOYasl €€ BO3MOKHOCTH KakK "30J0TOro cTanaapra”
B JIMarHOCTUKE aHATOMMUYECKOTo MopaxxeHus: kopoHapHbiXx aprepuil npu UBC. B pamkax paboTbl
CTaBSITCS CIEAYIOLIME 3a/1a4H:

e OrmpenenuTb OCHOBHBIE IIOKa3aHUS M TMPOTHUBOMOKA3aHHUS K IPOBEACHUIO

WHBa3WBHOU KOpOHaporpaduu.

e OIleHUTh KIMHUYECKYIO 3HAuUMMOCTh M mpeumymiectBa KI' B cpaBHeHHH C
HEeMHBa3UBHBIMU MeTonamu (Hampumep, KT-anruorpacdueit) npu BeiOOpe TaKTUKU
peBackynspuzanuu Mmuokapaa (UKB wmu AKI).

e IIpoananusupoBath pojib BCIOMOTaTreabHBIX MHBa3UBHBIX MeTonuk (BCY3U, OKT)

Kak JonojiHeHus K ctanaaptHod KI' /uist MOBBIIIEHUS TOUHOCTH OIICHKUA CTEHO30B U
IJITAHUPOBAHUSI UHTEPBEHIIMOHHBIX MTPOLIETYD.

e Paccmotpers mepcrniekTuBsl pazButus KI', BKItouas MHTETpanuio ¢ (QYHKIIHOHATBHBIMU
ornieHKkamMu ((dpakunoOHHBIN pe3epB KpoBoToka — FFR) u cucremMamu MCKycCTBEHHOTO
MHTEJUIEKTA JJIsl ONTUMU3AIUN TPUHATUS KIMHUYECKUX PEIICHUMN.

MarepuaJjbl 1 METOABI
Jl7is AOCTHKEHHsI TTOCTABIEHHBIX IIeNiel ObLT MPOBEACH CUCTEeMATHUYECKUU 0030p M aHalu3
HAyYHBIX MyONHKAIUi U KIMHUYECKUX PEKOMEHAINi, omyOIMKOBaHHbBIX 3a mocieanue 10 mert, u3
BEIYIINX MEXKIYHAPOIHBIX U OTEUECTBEHHBIX 0a3 maHHbIX: PubMed, Scopus, Cochrane Library, a
takke matepuanos eBponelickux (ESC) u amepuxanckux (AHA/ACC) kapinooruyeckux o01ecTs.
B 00630p ObLIM BKITFOUEHBI:

1. Knuanueckne wmccienoBaHusi, CPaBHUBAIOIIME JUATHOCTUYECKYIO  TOYHOCTh U
MPOTHOCTUYECKYIO IIEHHOCTh KOPOHaporpaduu 1 HEMHBA3UBHBIX METOJIOB.

2. MeTta-aHanu3sl W paHIOMHU3UpPOBaHHBIE KOHTpodupyemble uccienoBanus (PKN),
MOCBSIICHHBIE TPUMEHEHHUI0 WHBa3uBHBIX MeTonoB omnenkun (BCY3U, OKT, FFR) B
komruiekce ¢ KI'.

3. OO030pHBIE CTAaTbU, OCBEIIAIOIINE TEXHUYECKHE AacleKThl U COBPEMEHHbIE CTaHIapThI
MPOBEACHUS KOPOHApoTpadum.

Ocoboe BHUMaHHME ynensuioch paboTaMm, JneMoHcTpupyromuMm BiausHue KI' Ha ynydmeHue

KIIMHAYECKNX HMCX0foB y manueHTtoB ¢ MbC, a Takxke maTepuaiaM, KacalolmUMCS MUHUMH3AIUU
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PUCKOB U OclOXHeHUH mnpouenypbl. CoOpaHHble JaHHBIE OBLIM NPOAHAIU3HPOBAHBI  JUIS
(dbopMynUpoBaHHsl COBPEMEHHBIX B3IJISIOB HAa MECTO KOpoHaporpaduu B JAMArHOCTUYECKOM H
ne4eOHOM aIrOpUTMax.
PesyabTarsl
Koponaporpapust mpencrasisier co0oif  HMHBa3MBHOE HCCIEIOBAHUE, IPH KOTOPOM uepes
nepudepuyeckyro apTepuio (0OBIYHO Jy4YeBYIO MIIM OCIpEHHYI0) BBOJHUTCS KaTeTep, KOTOPBIH MOJ
PEHTTEHOBCKMM KOHTPOJIEM IIOJIBOAMTCS K YCThSIM KOpOHapHbIX aprepuil. [laiee BBOoAMTCA
HoACOIepKAIMA KOHTPACTHBIM Ipernapar, KOTOPBIM 3aloJHSAET IPOCBET COCYAOB, Jelas HX
BUJUMBIMU Ha PEHTI€HOIPaMMax, BBIIIOJHEHHBIX B PA3JIUYHBIX IPOEKIMSIX (aHTHOTPaMMax ).
KitoueBast nuarnoctuueckas uHpopmarusi, noirydaemas ¢ nomouisio KI':

e Jlokanuzamus U KOJIMYECTBO CTEHO30B (CyKEHHU).

o Crenenb cTeHO3a (BBIPAKEHHOCTD CY’KEHUS B IIPOLIEHTAX).

e Mopdomnorus nopaxxeHus (AIKCIEHTPUUHOCTH, KATbIIUPHKALINA).

o CocrosiHuE JUCTAJIBHOTO pycila U HAIMYUE KOJUIaTepaJIbHOI0 KpOBOOOpAILIEHUSI.

Kimmanueckue nokasanus

KI" npoBoauTcs 110 CTPOruM MOKa3aHUSAM, KOI'/la HEMHBA3UBHbBIE METO/bI HE JAOT JOCTAaTOYHON

nH(OpPMALIUY WK KOT/Ia TUIAHUPYETCS HHBA3UBHOE JICUCHHE.

Taoauna 1. [Tokazanus k npoeaenuto KT kopoHapHbIX apTepuit

Kareropust KimHn4yeckue curyanuu Hean KI'
WudapkT Muokapza ¢ HeotnoxHas tnarnoctuka u
Octpslit KopoHapHblit MOIBEMOM MPOBEICHUE SKCTPEHHOU
Cunnpom (OKC) cermenta ST (STEMI), peBackynsapuzanuu (UKB).

HecTaOUIbHAs CTEHOKAPAUS,
uHpapkT 6e3 mogbema ST

(NSTEMI)
Tsoxemnast crabunpHas [TonTBepxkieHne TUarHosa,
[1nanoBast CTEHOKapAMs, OILICHKA aHATOMUH ISl
JMAarHOCTHKA HeA(p(HEeKTUBHOCTh BbIOOpa Mexx 1y UKB,
MEAMKAaMEHTO3HON AKIII nnu koHCEpBaTUBHBIM
TEPAINH, TOJIO)KUTEIbHBIE JICYEHUEM.

Harpy304YHBIC TCCThI C
BBICOKHMM PHUCKOM

Ilepen onepanueii Ha BrIsBieHME COMYTCTBYIOIIETO
[IpenonepannonHas KJIalTaHax cepaua y MOpaXE€HHsI KOPOHAPHBIX
OLIEHKa MallUEHTOB C BBICOKUM aprepui, TpeOyroIero
puckom UBC. OJIHOBPEMEHHOU
pEBaCKYJISIpU3ALIUN.

HNuuoBanuu: BHyTpucocyaucTbIC METOABI
Jns yerpanenust orpannueHuit TpaauinmonHoi 2D-KI ucnonb3yroTcest BeroMoraTelnbHbIE METOIbI:
e BCVY3U (IVUS): ucnonb3yeT yiIbTpa3ByK ISl OTYyUEHUS MOTIEPEYHBIX N300paKeHUN
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CTEHKH COCY/1a, TI03BOJISSi TOYHO U3MEPUTH IIJIOIIAAb IPOCBETa, 00bEM U COCTaB
omsaky. KinmHuueckas eHHOCTh: MOMOTaeT BhIOpaTh ONTUMAIBHBIN pa3Mep CTEHTA.

e OKT (OCT): npeacraBasieT coO0i METO/I, HCITOJIB3YIOIINI OIMKHUI HH(PPAKPACHBIH CBET,
obecrieunBasi M300pakeHHE CO CBEPXBBICOKMM paspemenueM (B 10 pa3 Beime, dem y
BCV3H). KinHnyeckass HEHHOCTb: WJEAJIEH Ul OLEHKH TOHKUX CTPYKTYp, TaKMX Kak
TOJIIIMHA KAICyJIbl OJISIIKH U €€ SPO3UH.

o OynknuonansHas omenka (FFR): M3mepenwme QpakumoHHOrO pe3epBa KPOBOTOKA
MO3BOJISIET OIICHUTH (PYHKIMOHAIBHYIO 3HAYMMOCTh aHATOMUYECKOT'0 CTEHO34, TO €CTh,
HAaCKOJIbKO  JaHHBIH  CTEHO3  OrpaHMYMBaeT  KPOBOTOK K  MHOKapny.
Tabnuma 1. [IpeumyniecTBa HHBa3MBHBIX METOA0B B cpaBHeHHH ¢ KI©

Taéauuna 2. CpaBHeHUE MHBa3UBHBIX METOI0B BU3yallM3allud KOPOHAPHBIX apTepuil

Meton OcHOBHOe NPeuMY1eCTBO PoJib B IpMHATHY peleHui
Koponaporpad Busyanu3anus Bceit Oob11ee onpeseneHne ToKaIU3aul 1
us (KT') aHaTOMUH, "30J10TOM CTEIIEHU CTEHO3a.

crangapt"”
BCVY3H (IVUS TouHoe u3MepeHue mpocBeTa OnTuMuzanus CTpaTeruu
cocyaa CTEHTHPOBAHHS

Pucynok 2. CermeHnrapHas cxema kopoHapusix aprepuii (AHA Segments 1-15)

LAD (1-3)

W

LM

RCA (1-10)
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Pucynok 3. KT-koponaporpadus (CT Coronary Angiography) ¢ 3D-pekoHCTpyKIIHel KOpOHAPHBIX
apTepuil.

DBOIOIUS KOpOHAporpaduu UAET MO MyTH CHUYKEHUS WHBA3UBHOCTHU U MOBBIIICHUS TOYHOCTH:
o Bupryansnas KI' u KT-FFR: Pa3Butue komnbrorepHoii Tomorpadun (KT) B coueranuu ¢
pacderoM QyHKIHOHATBHOTO pe3epBa KpoBoToka (FFR) Ha ocHoBe KT-u3o0paxenuii (FFR-
CT) no3BosisieT HEMHBAa3WBHO OLICHUTh HE TOJBKO aHATOMHIO, HO U IeMOJAMHAMUYECKYIO
3HAYMMOCTb CTEHO30B. DTO MOXET CYIIECTBEHHO CHU3UTh HEOOXOAMMOCTH B MHBa3UBHOM KI
JUISl 4aCTH MAlMEHTOB.
Shutterstock
o MHckyccrBennsii HMurtemnexkr (MM) B KI: CucremMbl MamuMHHOTO — 00y4eHUs
pa3pabaTrbIBatoTCA Ui aBTOMATHUYECKOro M 0ojiee TOYHOIO KOJIMYECTBEHHOTO aHalu3a
CTEHO30B, OIPEJEIICHUS PUCKa
paspbiBa OJISIIIKK U POTHO3UpoBaHUs ucxo 0B mociie UKB. Oxunaercs, yro U1
MOBBICUT OOBEKTUBHOCTh U CKOPOCTh UHTEPIIPETALIUH.
Po6orusupoBannas KI': BHeapeHnue poOOTH3MPOBAHHBIX CHUCTEM IO3BOJISET MOBBICUTH TOYHOCTh
MaHHUITYJSIMUNA KaTeTepoOM, CHU3UTH JIy4EBYIO Harpy3Ky Ha Oleparopa W IOTEHLIHAJIbHO YMEHBIINTH
KOJIMYECTBO OCIIOKHEHUM.
3akiioueHue
Koponaporpagust ocraercss He3aMEHUMBIM JHArHOCTHYECKUM U JI€4eOHBIM MHCTPYMEHTOM B
Kap/InOJIOTUH, 0OCOOCHHO B KOHTeKcTe Mimemuueckoit Oone3nu cepana. OHa NperocTaBisieT NpsMyro
U TOYHYIO aHAaTOMHMYECKYyI0 HMHQPOpMAIUIO, KPUTHUYECKH BaXHYIO JUId  IUIAHUPOBAHUS
peBacKyJisipu3anuu. biaronaps MHTErpauuy ¢ NEpeIOBBIMU WHBa3WBHBIMHM TEXHOJOTHUSAMH, TAKUMH
kak BCY3U, OKT u FFR, mmarHoctudeckass u mporHoctuyeckas HeHHOCTh KI' 3HauuTenbHO
BO3pOCia. OTH JOMOJHUTENBHBIE METOJbI MO3BOJIIIOT NMEPEHUTH OT OLIEHKH TOJIBKO aHATOMHMH K
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(yHKIIMOHATPHOW U TKAHEBON XapaKTEpPHCTHUKE MOPAa)KEHUs, 4TO OOEeCcreuynBaeT MHAMBHUIAYaIbHBIHN
MOAXOJT K K&KIOMY MallUEHTY U, KaK CIEACTBUE, YIyUllaeT JOITOCPOUYHbIE KIMHUUYECKUE UCXOIBI.
HanpHelmee pa3Butue B obsactu HenHBazuBHOU KT-kopoHnaporpaduu u BHEIpPEHUE CHCTEM

HCKYCCTBCHHOI'O MHTCIIJICKTA 06CH_[3.IOT ONTUMU3UPOBATE AJITOPUTMBI 0T60pa nalucCHTOB, CHU3UTH

JIOJIF0 HEHY KHBIX MHBA3MBHBIX Npouenyp, HO uHBazuBHas KI', nononHeHHas BHYTPUCOCYIHUCTBHIMU

METOJHUKaMH, Ha CGFOIIHSIH_IHI/Iﬁ ACHb COXPAHACT CBOC NOMUHHPYIOIMICC ITOJIOKCHHUC KaK OCHOBHOM

METO/, OTIPENIEISIONINI TAKTUKY JIeYeHUs NPpH cI0xHBIX popmax NBC.
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FUTBOLCHILARDA SPORT JAROHATLARIDAN KEYIN ELEKTROMAGNIT TOKLAR
QO’LLASH SAMARADORLIGI (ADABIYOT SHARHI)

Annotatsiya

Ushbu maqolada futbolchilarda sport jarohatlaridan keyin elektromagnit toklarning qo‘llanish
samaradorligi ko’rib chiqilgan. Tadqiqotlar davomida reabilitatsiya va profilaktika jarayonlarida past
va yuqori chastotali elektromagnit terapiya qo‘llanilgan. Tadqiqotlar natijalari shuni ko‘rsatdiki,
elektromagnit toklar mushaklarning tiklanish jarayonini tezlashtiradi, gon aylanishini yaxshilaydi va
jarohatlanish ehtimolini kamaytiradi. Shu bilan birga, u mushak tonusini me’yorga keltirib, charchoqqa
qarshi samarali ta’sir ko‘rsatadi.

Kalit so‘zlar: futbolchilar, sport jarohatlari, profilaktika, elektromagnit toklar,reabilitatsiya,
fizioterapiya.
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IOPEKTUBHOCTDb IPUMEHEHUSA 3JIEKTPOMATI'HUTHBIX TOKOB ITOCJIE
CIHOPTUBHbBIX TPABM Y ®YTBOJIUCTOB (OB30P JIMTEPATYPbI)

AHHOTAnHUA

B nanHo#i ctathe paccMoTpeHa 3((HEKTUBHOCTh MPUMEHEHUS 3JIEKTPOMATrHUTHBIX TOKOB Y
¢yTOONIHCTOB TOCHIE CHOPTHUBHBIX TpaBM. B Xoze uccienoBaHuii B mpoleccax peadMiIuTalnuu U
MpoUIaKTUKU TPUMEHSIACh HU3KO- U BBICOKOYACTOTHAs AJIEKTPOMAarHuTHas Tepanus. Pe3ynbTarsl
MOKa3ajy, 4YTO OJJEKTPOMAarHUTHbIE TOKH YCKOPSIOT BOCCTAHOBJIIEHHE MBIIII, YJIy4IIarOT
KpOBOOOpAaIleHHEe U YMEHBINAIOT PUCK MOBTOPHBIX TpaBM. Kpome TOro, oHM HOPMaJIU3YIOT
MBILIEYHBIN TOHYC U 3()(HEKTUBHO OOPIOTCS C YTOMIISIEMOCTBIO.

KiaroueBble ciioBa: GpyTO0IUCTBI, CIOPTUBHBIE TPABMBbI, MPO(UIAKTHKA, HIEKTPOMArHUTHbIE
TOKH, peabunuranus, pusnorepanms.
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THE EFFECTIVENESS OF ELECTROMAGNETIC CURRENT APPLICATION AFTER
SPORTS INJURIES IN FOOTBALL PLAYERS (LITRETURE VIEW)
Abstract
This article examines the effectiveness of using electromagnetic currents in football players
after sports injuries. During the studies, both low- and high-frequency electromagnetic therapy was
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applied in the processes of rehabilitation and prevention. The results showed that electromagnetic
currents accelerate muscle recovery, improve blood circulation, and reduce the risk of injuries.
Additionally, they help normalize muscle tone and have an effective anti-fatigue effect.

Keywords: football players, sports injuries, prevention, electromagnetic currents,
rehabilitation, physiotherapy.

Kirish.

Erkak professional futbolchilarda kechikkan mushak og‘rig‘i (DOMS) belgilariga periferik
elektromagnit stimulyatsiyaning ta’sirini baholash — bu 60 dagiga davom etadigan eksentrik va
plyometrik mashq protokoli orgali chagirilgan DOMS holati asosida amalga oshirilgan tadgigotdir.

Yillar davomida bir nechta tadqgiqotlar kechikkan mushak og‘rig‘i sindromi (Delayed Onset
Muscle Soreness — DOMS) paydo bo‘lish mexanizmini tushuntirishga harakat gilgan (Sonkodi va
boshq., 2020). DOMS natijasida bo‘g‘im harakat amplitudasi 50 % gacha kamayishi, shuningdek,
mushak kuchining yo‘qolishi kuzatiladi. DOMS — bu odatda og‘ir jismoniy mashq yoki faollikdan
2448 soat o‘tib paydo bo‘ladigan mushak og‘rigi, qotishishi va sezuvchanligi bilan tavsiflanadigan
holatdir (Hickey va boshq., 2014; Hayashi va boshq., 2017).

DOMS mushak tolalarining mikroskopik darajadagi shikastlanishi natijasida yuzaga keladi, bu
esa organizmda yallig‘lanish reaksiyasini qo‘zg‘atadi. Sportchilar mushak tolalaridagi
mikroshikastlanish bilan bog‘liq og‘rigni tez-tez his qilishadi. Bu simptomlarning ba’zilari
yallig‘lanish mexanizmlari bilan bog‘liq. DOMS odatda sportchi mashg‘ulotlarga qaytayotganda yoki
noodatiy jismoniy yuklamaga duch kelganda kuzatiladi (Hickey va boshq., 2014; Hayashi va boshq.,
2017).

Hozirgi nazariyaga ko‘ra, DOMS mexanizmi aksonal siqilish (axonal compression) bilan
bog‘liq. Neyromushak hushtagi (neuromuscular spindle) tarkibidagi perifer nervlar mikrojaroha oladi
hamda mushaklarning bosimi natijasida “tunel effekti” kuzatiladi (Stifani, 2014; Radovanovic va
boshgq., 2015). Ushbu o‘tkir siqilish aksonopatiyani keltirib chigarishi mumkin, bu mushak tolalarida
yuz beradigan glutamatning eksitotoksik ta’siri bilan izohlanadi (Sonkodi, 2021).

Mazkuryanginazariyaikkibosgichdatushuntiriladi:  birinchi bosgichda — neyromushak
hushtagi shikastlanadi, ikkinchi bosgichda esa — mushak qotishi va kuchning pasayishi kabi
simptomlarni keltirib chigaruvchi reflektor himoya javobi yuzaga keladi (Pinho-Ribeiro va boshq.,
2017).

Klinitsistlar DOMS simptomlarini yengillashtirish, sportchilarni imkon gadar tezroq va xavfsiz
tarzda mashg‘ulotlarga qaytarish uchun samarali strategiyalarni izlamogdalar. Biroq, bu borada hali
ham yagona ilmiy kelishuv (konsensus) mavjud emas [1].

1-rasm. Tadqiqot dizayni va intervensiya jadvali. “Pre—Post” baholash: eksentrik mashqlar
orqali chaqirilgan kechikkan mushak og‘rigidan (DOMS) oldin, shuningdek 1 soat, 24 soat, 48 soat va
72 soat o‘tgach o‘lchovlar o°‘tkazilgan. [1]
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Tadgigot materiallari:

PubMed, Scopus va Web of Science ma’lumotlar bazalari orgali jami 210 ta tadgiqot aniglandi.
Ulardan:

o 95 tasi takrorlanganligi sababli chigarib tashlandi;

o 84 tasi sarlavha va annotatsiya ko‘rib chiqilganda mos kelmasligi sababli chiqarildi;
o 3 tasi ishtirokchilari kattalar sportchilari bo‘lmagani uchun;

o 3 tasi RCT (tasodifiylashtirilgan nazoratli tadqiqot) bo‘lmagani uchun;

o 3 tasi elektr stimulyatsiyasiz nazorat guruhi yo‘qligi sababli;

o 2 tasi esa futbol va regbini birgalikda o‘rganganligi uchun chiqarib tashlandi.

Natijada 19 ta tadgigot sharhga Kiritildi.

Kiritilgan 19 ta tadgiqotda jami 500 nafar erkak futbolchi gatnashgan . Ularning yoshi 20,9 dan
25,7 yoshgacha, bo‘yi 1,65 m dan 1,83 m gacha, tana vazni esa 63,5 kg dan 79,5 kg gacha bo‘lgan.
Elektr stimulyatsiyasi qo‘llangan sohalar asosan: kvadriseps mushaklari (vastus medialis, vastus
lateralis, rectus femoris), femoral nerv, boldir mushaklari, dumba mushaklari, son, orga son
(hamstrings), qorin mushaklari, ko‘krak, bel, ba’zi tadqiqotlarda esa dermatomerik va metamermik
yo‘llar orqali butun tana bo‘lgan.

Impuls kengligi 240 dan 2500 us gacha, stimulyatsiya chastotasi esa 1 dan 350 Hz gacha
bo‘lgan. EMS intervensiya davomiyligi bir martalik seansdan 14 haftagacha bo‘lgan, mashg‘ulotlar
chastotasi esa haftasiga 1 martadan 6 martagacha bo‘lgan.

10 ta tadqiqotning umumiy natijalariga ko‘ra, EMS sportchining jismoniy ko‘rsatkichlarini
yaxshilagan. Quyidagilar bo‘yicha sezilarli o‘sish qayd etilgan:

e lzometrik, eksentrik va konsentrik kuchning oshishi (p < 0.01 dan p < 0.001 gacha);
« 30 soniyalik maksimal yuklama testi natijalarining yaxshilanishi (p = 0.03) ;
o Kvadriseps kuchi va son aylanasining ortishi (p < 0.05) ;
« Sprint va sakrash natijalarining yaxshilanishi (p < 0.001) .
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Bundan tashqari, bir tadgigotda:

« mushak gattigligining oshishi, elastiklikning kamayishi, ammo badan holatining yaxshilanishi

(p <0.05) gayd etilgan.

Shuningdek:

o mushak tolasi diametrining kattalashishi (p = 0.023) ;

e barcha burchak tezliklarida kuchning oshishi, dominant va nondominant oyoglarda birdek
ijobiy natijalar (p < 0.05) ;

e yolg‘on stimulyatsiyaga nisbatan ancha yuqori natijalar (p = 0.002 dan p < 0.001 gacha)
kuzatilgan.

Oldingi tadqiqotlarda ACL (oldingi xochsimon bog‘lam) reabilitatsiyasi doirasida 12 va 16
haftalarda funksional natijalarda sezilarli yaxshilanishlar kuzatilgan (p < 0.001). Yana bir tadgiqot
shuni ko‘rsatdiki, EMS (elektromiostimulyatsiya) yordamida o‘tkazilgan mashg‘ulotdan oldingi
gizdirish sprint vagtining yaxshilanishiga va laktat darajasining kamayishiga olib kelgan (p < 0.05) [2]

Klinik tibbiyot tajribasi shuni ko‘rsatadiki, organizmga sun’iy magnit maydonlari (MM) ta’sir
mexanizmlari eng katta darajada ushbu talablarga mos keladi. Magnit maydonning birlamchi ta’sir
mexanizmida hujayralarning fizik-kimyoviy xossalarining o‘zgarishi, shuningdek, tashgi magnit
maydonlarning energiyasi va ular tomonidan muhit va to‘qimalarda induksiyalanadigan past chastotali
elektr maydonlari hamda toklar ta’sirida biokimyoviy va biofizik jarayonlarning faollashuvi muhim
ahamiyatga ega. Umuman olganda, magnit maydonning fiziologik ta’siri aktivatsiya reaksiyasining
rivojlanishi va organizmning umumiy rezistentligini oshirishdan iborat. Bir martalik (1-2 muolaja)
ta’sirlardan so‘ng odatda yengil tinchlantiruvchi (sedativ) va qon bosimini pasaytiruvchi (gipotenziv)
effekt kuzatiladi; takroriy (3—4 muolaja) ta’sirlardan keyin esa og‘rigni kamaytiruvchi (analgetik) va
shishni yengillashtiruvchi (dekonjestiv) ta’sir namoyon bo‘ladi. Trofik jarayonlarni rag‘batlantiruvchi,
yallig‘lanishga qarshi, qon oqimini yaxshilovchi, gon ivishining pasayishiga olib keluvchi, qon
tomirlarni kengaytiruvchi va desensibilizatsiya giluvchi ta’sirlar odatda 6-8 muolajadan keyin paydo
bo‘ladi. Shu bilan birga, magnit maydonining organizm tizimlariga ko‘rsatadigan umumiy yoki
mahalliy normallashtiruvchi yoki korreksion ta’siri “izli effekt”ga ega bo‘lib, u 4—6 hafta davomida
saglanadi. [3]

Impulsli elektromagnit maydonlar (PEMF) klinik davolashlarda qo‘llaniladigan noinvaziv
tibbiy terapiya hisoblanadi. AQSh FDA 1979-yilda PEMFdan insonlarda bitmaydigan suyak
sinishlarini davolashda foydalanishni tasdiglagan [4]. PEMF terapiyasi hozirda osteoporoz [5] va
suyak sinishlari [6] kabi suyak kasalliklarini davolashda qo‘llanilmoqda.

PEMF stimulyatsiyasi to‘qimalarda kislorodlanishni yaxshilash, mikrotsirkulyatsiyani oshirish
va angiogenezni kuchaytirish uchun ham ishlatilishi mumkin [7, 8]. Kwan va hammualliflar [9] PEMF
terapiyasini diabetik bemorlarga qo‘llab, kapillyar qon oqimini yaxshilash orqali mikrotsirkulyatsiya
oshganini gayd etishgan.

Ba’zi mualliflar PEMF stimulyatsiyasini jismoniy mashqlar bilan birgalikda qo‘llashni taklif
qilishgan [10, 11], biroq, hozirgi ma’lumotlarga ko‘ra, PEMFning jismoniy faollik va sportga ta’sirini
to‘liq o‘rgangan keng qamrovli maqolalar mavjud emas.

Jarohatlangan soha ustiga tashqi elektromagnit energiya qo‘llanishi hujayraviy mubhitda
o‘zgarishlarni keltirib chiqaradi va to‘qima yaxlitligi hamda funksiyasining tiklanishini
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rag‘batlantiradi (12-13). PEMF sichqonlarda, inson eritrotsitlarida hamda hujayrasiz muhitdagi
sinovlarda to‘qimalarning kislorodlanishini, mikrotsirkulyatsiyasini va angiogenezni kuchaytirish
imkoniyatiga ega (6, 14, 15, 16). PEMF qo‘llanishi mikro qon tomir tizimiga modulyator ta’sir
ko‘rsatishi va uning gayta shakllanishiga olib kelishi mumkinligi ham ko‘rsatilgan (17).

Bundan tashqgari, PEMF gem parchalanishi, reaktiv kislorod turlarini bartaraf etish va lipid
mediatorlar biosintezi bilan bog‘liq gen ekspressiyasidagi o‘zgarishlarni induksiya qilish orqali
surunkali yallig‘lanishni bartaraf etish salohiyatiga ega (18).

Yugorida gayd etilgan dalillarga asoslanib, shuni aytish mumkinki, PEMF stimulyatsiyasining
biologik ta’sirlari mashqdan keyin ma’lum mushaklarning tiklanishini tezlashtirishda yoki mashqning
ma’lum tana qismlariga ta’sirini kuchaytirishda foydali bo‘lishi mumkin.

Xulosa

Demak o’rganilgan tadqiqotlardan beriladigan xulosa to‘qimalarning kislorod bilan
ta’minlanishini yaxshilash orqali qon tomirlarining kengayishi PEMF mashq samaradorligini oshirishi
mumkin, chunki u to‘qimalarning kislorod bilan ta’minlanishini yaxshilaydi. Bu asosan gon tomirlarini
kengaytirish orqali sodir bo‘ladi, natijada qon oqimi va kislorod yetkazib berilishi ortadi.

Insonlarda o‘rganish: Mayrovitz va Larsen [19] 15 nafar diabetik bemorda oyoq yoki
barmoglardagi surunkali yaralar atrofidagi mikrotsirkulyatsiyani tekshirdi. Bir martalik 45 dagiqgalik
PEMEF seansi yaraga yaqin hududda qon aylanishini oshirdi, bu asosan qon hajmining ko‘tarilishi bilan
izohlanadi. Boshqa, sog‘lom tomondagi hududlarda yoki teri haroratida sezilarli o‘zgarishlar
kuzatilmagan.

Hayvonlar bo‘yicha tadgiqot: Smith va boshg. [16] PEMF qo‘llangan sichqonlarda cremaster
arteriyalarida qon tomirlari kengayishini ko‘rsatdi. Bragin va boshg. [14] 30 dagiqa PEMF qo‘llash
natijasida sichgonlarning miya arteriyalari kengaydi, mikrotsirkulyatsiya va to‘qimalarning kislorod
bilan ta’minlanishi kamida 3 soat davomida oshdi.

2. Nitrat oksid (NO) roli - PEMFning qon tomirlarini kengaytiruvchi ta’siri asosan nitrat oksid
(NO) orqali sodir bo‘ladi — u gon tomirlarini kengaytiruvchi asosiy vosita hisoblanadi.

Mexanizm: PEMF hujayralardagi voltajga sezgir kalsiy kanallarini faollashtiradi. Bu kalsiy
ionlari kirishini ta’minlaydi va natijada NO sintezini (NOS) faollashtiradi. Faol NOS NO ishlab
chigarishni oshiradi, bu esa gon tomirlarini kengaytiradi, qon aylanishini yaxshilaydi va to‘qimalarni
kislorod bilan ta’minlaydi.

Dalillar: Bragin tadqiqotida NO sintezini to‘xtatuvchi L-NAME vositasi PEMFning gon
tomirlarini kengaytiruvchi va kislorod yetkazib berish ta’sirini bekor qilgan, bu NOning markaziy
rolini tasdiglaydi.

PEMF mashq samaradorligini asosan to‘qimalarga kislorod yetkazib berishni oshirish orqali
yaxshilaydi, bu quyidagi mexanizmlar orqali sodir bo‘ladi:

1. Qon tomirlarining kengayishi (periferik va miyaviy tomirlar).

2. Kalsiy orqali faollashgan NO sintezining roli.

3. Mikrotsirkulyatsiya va to‘gqimalarning kislorod bilan ta’minlanishining yaxshilanishi, bu ta’sir
soatlar davom etadi.

Natijada, PEMF chidamlilik, tiklanish va mashg samaradorligini oshirishga yordam beradi.
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Ushbu maqola futbolchilarda sport jarohatlaridan keyin elektromagnit toklarning qo‘llanish

samaradorligini tahlil qiladi. Tadqiqotlar shuni ko‘rsatdiki, elektromagnit terapiya reabilitatsiya
jarayonini tezlashtiradi, gon aylanishini yaxshilaydi va jarohatlanish xavfini kamaytiradi. Shu bilan
birga, u mushak tonusini normallashtiradi va charchoqga qarshi samarali ta’sir ko‘rsatadi. Bu esa
sportchilarning tezroq va xavfsizroq tiklanishiga yordam beradi va ularning sport faoliyatidagi
samaradorligini oshiradi.
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RELEVANCE. Cholelithiasis occupies one of the first places among surgical diseases. The
treatment of cholelithiasis and its complicated forms to date remains one of the most relevant and
studied areas of abdominal surgery due to the continuing increase in the frequency of these
complications. Acute calculous cholecystitis is detected in 8-13.4% of patients admitted to surgical
hospitals. Acute cholecystitis prevails mainly among people of the older age group. In young people,
stone bearing is often asymptomatic, only 1-4% of such patients experience bouts of biliary colic. In
the absence of treatment, acute obstructive cholecystitis develops in 20% of cases. Often, the
inflammatory process proceeds with lightning speed, with the formation of gangrene and perforation
of the gallbladder, thereby increasing the mortality rate. The main reason for the occurrence of
necrobiotic processes in the wall of the gallbladder is an increase in intravesical pressure. High
mortality in elderly and senile patients largely depends on the progressively increasing frequency of
complicated forms of acute cholecystitis, in particular obstructive. Destructive forms of cholecystitis
in older people are 9 times more common than in younger age groups. In this regard, the decrease in
postoperative mortality in cholecystitis largely depends on timely diagnostic measures and their correct
interpretation both at the preclinical and clinical stages, correctly selected treatment [1, 13, 14].

Currently, there are three ways to remove the gallbladder: laparoscopic cholecystectomy;
transrectal cholecystectomy from the "mini-access” in the right hypochondrium; traditional
cholecystectomy through the median approach [3, 4].

In this regard, the issues of timely diagnosis, rational conservative therapy, the choice of the method
and volume of one or another surgical intervention for gallstone disease, determining the timing of the
operation, the stages of treatment are still relevant, requiring careful study and standardization.

MATERIALS AND METHODS

The results of surgical treatment of 138 patients with acute cholecystitis were analyzed. The
age of the patients ranged from 18 to 89 years (on average 58.7 years), women predominated — 117
(84.8%).

The diagnostic criteria for acute cholecystitis were determined in accordance with the Tokyo
guidelines. The risk assessment was based on the APACHE |1 disease severity classification system
(Acute Physiology Assessment and Chronic Health Assessment I1). High risk was determined using
the APACHE |1 scale of 7 or more [9, 10, 17] and on the basis of which the treatment tactics were
determined.

Preoperative diagnosis of acute cholecystitis was based on clinical assessment (right upper
guadrant tenderness, Murphy's sign, fever), laboratory findings (elevated CRP and leukocytosis), and
radiographic signs of acute cholecystitis on imaging (thickening of the gallbladder wall, stones,
enlarged gallbladder, edema, abscess). Ultrasound was the primary imaging modality in all patients
with clinical suspicion of acute cholecystitis. Computed tomography (n = 25; 18.1% was mainly used
in patients with severe or diffuse symptoms) and MRI cholangiography (n = 12, 8.7%) was mainly
used in patients with suspected bile duct stones in addition to cholecystitis. On imaging, signs of acute
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calculous cholecystitis were detected in 117 patients (84.8%), and acute cholecystitis without
radiologically visible stones - in 9 patients (6.5%). Gallstones without signs of inflammation were seen
in 12 patients (8.7%). Histopathological examination revealed acute cholecystitis in 78 (56.5%),
gangrenous cholecystitis in 34 (24.6%) and exacerbation of chronic cholecystitis in 26 (18.9%).

All patients were divided into three groups depending on the type of surgery performed: Group
1 included 38 (27.6%) patients aged 18 to 61 years (average 39.5 years) who underwent laparoscopic
cholecystectomy , in the 2nd group - 75 (54.3%) patients aged from 26 to 86 years (average 56 years)
who underwent intervention from the minilaparotomic access and in the 3rd — 25 (18.1) patients aged
46 up to 69 years (56.5 years), for whom the operation was performed using a traditional laparotomic
approach. In the 1st group there were 6 (15.8%) men and 32 (84.2%) women, in the 2nd group - 13
(17.3%) men and 62 (82.7%) women and 3- 2 (8%) men and 23 (92%) women.

RESULTS

Laparoscopic cholecystectomy was performed in 25 (65.8%) patients of group 1 with mild
course (Grade I) and 13 (17.3%) patients with moderate course (Grade I1).

Laparoscopic intervention was performed mainly within 24 hours after hospitalization, after
preoperative preparation, including antibiotic prophylaxis with broad-spectrum drugs, infusion therapy
and according to the standard technique under balanced anesthesia with mechanical ventilation, and
completed with drainage of the abdominal cavity. The average duration of the operation was 46.5
minutes.

In all cases, the gallbladder was enlarged, tense, often soldered to the greater omentum or
surrounding organs. Puncture of the gallbladder with evacuation of 30 to 50 ml of bile was required in
12 (31.6%) cases. Intraoperatively, signs of acute obstructive cholecystitis were detected in 18 (47.4%)
patients, phlegmon of the gallbladder with signs of its destruction - in 8 (21%) patients. 36 patients
underwent conventional cholecystectomy and 2 patients underwent laparoscopic cholecystectomy with
drainage of the common bile duct according by Vishnevsky.

On days 2-3 after the operation, 23 patients were discharged, which amounted to 60.5%. In the
remaining 15 patients, the period of postoperative hospitalization ranged from 4 to 6 days. The reasons
for the delay of patients in the hospital were exacerbation of concomitant diseases requiring additional
drug correction. In 4 cases, combined interventions were performed: in 2 patients, laparoscopic
cholecystectomy was supplemented with cystectomy from the appendages, 1 - cystovariectomy, 1 -
prosthetic hernioplasty for umbilical hernia.

Minilaparatom cholecystectomy was performed in 13 (17.3%) patients of group 1 with mild
course (Grade I) and 62 (82.7%) patients with moderate course (Grade Il). Cholecystectomy was
performed from the right-sided transrectal approach. All operations were performed using
conventional or special retractor-retractors (SAN) and installation of 4-6 mirrors with variable
geometry. The size of the access, as a rule, did not exceed 4-7 cm.The average size of the access was
5.5 = 0.1 cm. The duration of the intervention in patients who underwent surgery from the
minilaparotomic access ranged from 40 to 210 minutes (the average was 63.8 £ 2.2 min).

Cholecystectomy was performed from the cervix or by a combined method according to the
standard surgical technique. Bleeding from the gallbladder bed, as a rule, was stopped by coagulation;
in some cases, the bed was sutured. Drainage of the common bile duct was performed in 3 patients of
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the 2nd group. Combined operations were performed in 4 (5.3%) patients of the 2 nd group: prosthetics
of hernias of the anterior abdominal wall - in 3. Prosthetics of the anterior abdominal wall for incisional
hernia was performed in 1 patient of the 2nd group.

Wide traditional laparotomy was performed in 25 patients with severe course (Grade I11) of the
process. All these cases, the so-called "forced"” laparotomic cholecystectomy, where the preoperative
period clinically established pronounced infiltrative changes in the right hypochondrium. When
deciding the question of the testimony and the timing of the surgical intervention, we adhered to active
tactics.

7 (28%) patients underwent surgery 12 hours after hospitalization, 7 (28%) - 24 hours, 5 (20%)
- 48 hours, 3 (12%) - 72 hours, and 3 (12%) - for 4 or more days. As can be seen from the data
presented, in 76% of patients, the operation was performed within the first 48 hours, adhering to active
tactics. Of the total number of patients, 8 (32%) had phlegmonous, 12 (48%) had gangrenous
cholecystitis, and 5 (20%) had subhepatic abscess. The duration of the operation from the traditional
approach was within 40-150 minutes (on average, 74.0 £ 5.7 minutes).

Good results were observed in 94.7% of patients in group 1 and in 96% of patients in group 2.
Most often, local complications were present after laparotomic cholecystectomies - 7 (16.7%), failure
of the cystic duct stump was observed in one case, in 2 cases - bile leakage into the abdominal cavity,
in one of them biliary peritonitis developed, which required relaparotomy, after what against the
background of the developed acute cardiovascular failure, the patient died; intraabdominal bleeding
was observed in one case, which also required an emergency relaparotomy; subhepatic infiltrate in the
postoperative period was formed in 1 patient, conservatively resolved; and suppuration of the
postoperative wound was observed in the 1st case. After laparoscopic cholecystectomies performed in
38 patients, 2 (5.3%) complications developed, in one case the postoperative course was complicated
by the formation of a subhepatic infiltrate, resolved conservatively, and in the other - by the formation
of a subhepatic abscess - it was sanitized by relaparoscopy. After 75 minilaparotomic
cholecystectomies, 3 (4%) local complications were observed - in one case, a subhepatic infiltrate was
formed, and in two cases there was suppuration of the postoperative wound.

DISCUSSION

Our study has shown the feasibility of laparoscopic cholecystectomy in the treatment of acute
calculous cholecystitis. Our patients did not have any special complications during laparoscopic
operations. Although bile leakage occurred in two patients with acute cholecystitis, it was not caused
by injury during laparoscopic surgery, since none of these cases were converted to laparotomy.
However, the desire to avoid switching to laparotomy is reasonable without compromising safety in
terms of aesthetic outcome. The main reason for conversion is difficulties during laparoscopic surgery
due to severe inflammatory fibrosis. It has been reported that operational difficulties due to
inflammation are associated with the time interval between the onset of the disease and the operation
[6,7,11,12].

It is generally accepted that the main advantages of mini-access cholecystectomy, in addition
to low invasiveness, are the use of standard surgical techniques, the possibility of full revision of the
bile ducts and performing cholecystectomy from the bottom, as well as suturing of the gallbladder bed
[2]. Nevertheless, the implementation of this variant of cholecystectomy in patients with acute
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obstructive calculous cholecystitis, undoubtedly, presents particular difficulties. In this regard, many

surgeons in such situations prefer to perform operations from the traditional laparotomic approach. In

our study, a comparison of the results of cholecystectomy from laparotomic and minilaparotomic
approaches was carried out to assess the possibilities of small access in patients with
purulentdestructive forms of calculous cholecystitis.

Good results of cholecystectomy from a mini-access, regardless of the form of cholecystitis,
were obtained by a number of authors in 92.0-99.3% of patients [3, 15 18]. This coincides with our
data for both the 1st and 2nd groups of patients (94.7 and 96%, respectively), which indicates the
possibility of surgery from the minilaparotomic approach in this complex group of patients. The total
number of complications during this operation was small, and most often wound suppuration
was observed, as noted by other researchers [4, 16]. After cholecystectomy from the minilaparotomic
approach, complications such as bile leakage from the bed of the bladder or stump of the cystic duct,
the formation of a subhepatic abscess, bleeding, damage to the common bile duct have been described,
although their frequency is low [2, 5, 11]. We did not observe such complications.

Thus, the results obtained in this study indicate the high efficiency of cholecystectomy from
the minilaparotomic approach in patients with exacerbation of chronic calculous cholecystitis and in
patients with acute cholecystitis, including acute phlegmonous and gangrenous cholecystitis. The
minilaparotomic approach allows to obtain good immediate results of treatment in most patients, to
ensure a low number of intraoperative and postoperative complications. Cholecystectomy from the
minilaparotomic approach can be considered as a full-fledged minimally invasive method of surgical
treatment of patients with cholelithiasis, including those with purulent-destructive forms of
cholecystitis.

CONCLUSION

Laparoscopic cholecystectomy appears to be a reliable, safe and cost-effective procedure for
acute cholecystitis. We believe that with a careful approach to acute cholecystitis, laparoscopic
cholecystectomy will provide the best treatment for this condition.

Cholecystectomy from the minilaparotomic approach is an effective and safe method of
surgical treatment of acute cholecystitis, the number of complications, mortality and rehabilitation time
is much better than with traditional surgery.
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MHUHEPAJBHAS IVIOTHOCTh KOCTEWM: BO3MOKHOCTH U OT PAHUYEHMUS
JEHCUTOMETPUH

AHHOTALUA
OcTeonopo3 — 3TO CUCTEMHOE 3a00JIEBaHUE CKEJETa, XapaKTepHU3YIOIleecss CHUKEHUEM KOCTHOU
Macchl M HApyLIEHHWEM  MHMKPOApXUTEKTOHMKH, 4YTO  KPUTUYECKHM  MOBBIIIAET  PUCK
HU3KOIHEPreTUYeCKUX IepenoMoB. MuHepanbHas mioTHocTh kocted (MIIK), wusmepsiemast
IBYXOHEPreTHUECKOW PEHTreHoBCcKol abcopOmmomerpuert (DEXA), sBisiercss KIIOUYEBBIM, HO He
€IMHCTBEHHBIM, IIPEAUKTOPOM XPYIKOCTH KOCTEH.
Lesnp ncciiegoBaHMs: OLEHUTh TUArHOCTUYECKYI0 MH(POPMATUBHOCTh, KIMHUYECKOE NPUMEHEHUE U
OCHOBHBIE MeTonosiornueckue orpanuueHuss DEXA B onenke MIIK y mnanumeHToB crapmmx
BO3PACTHBIX T'PYII, a TAKXE ONPeNeNuTh (HaKTOphl, BIUAIOLIME HA TOYHOCTh U MHTEpHpeTanuto T-
KpUTEPHUSL.
Matepuansl 1 MeTonbl: B npocnekTMBHOE KOTOPTHOE HCCiEN0BaHUE BKIHOYEHO 320 manueHToB
(cpenuuii Bo3pacT 68.5 + 7.2 met, 75% XKeHIIUMH), KOTOPBIM MPOBOAMIOCH ckaHupoBanue MIIK
MOSICHUYHOTO oTaena no3BoHouHnka (L1-L4) u mnpoxcumanbHOro otaena OeapeHHOW KOCTH.
[IpoBenen ananu3 xoppensuun MIIK ¢ nemorpadguueckumMu U KIMHUYECKMMH (aKTOpaMu pHCKa
(Bozpact, UMT, Hanmuume nepenoMoB B aHamHese). lMcnonb3oBanach OWHapHas JOTMCTHYECKas
perpeccus AJIsl BBISIBIICHUS] HE3aBUCHMBIX MPETUKTOPOB octeonopo3sa (T < -2.5).
Pesynbratei: OOmas pacmpoctpaH€éHHOCTh octeonopo3a (T < -2.5) cocraBuia 28%. Cpennee
3HaueHue T-kpurepus B mosicHuuHom otaene: -1.9 [-2.5; -1.2]. Jloructuueckas perpeccus BbIsBUIIA,
yt0 Bo3pact> 70 set (OR = 6.1, p <0.001) u nHanuuue npeamectByronmx nepeaomon (OR =4.8, p <
0.001) sBnsnuch Hamboyee CHIBHBIMM HE3aBHUCUMBIMHU MpeaukTopamu. Y 18% mnanueHToB C
BbIpaK€HHBIM ocTeoapTputoM B L1-L.4 Habmonanock noxHoe nosbiienne MIIK (pazuuna> 1.0 SD ¢
mieiikoi oempa).
3axmroueHne: DEXA ocraércst 3010TbIM CTaHIApTOM JJIsl JAMAarHOCTUKHM ocTeornopo3a. OHako
HEOO0XO/IMMO KPUTUYECKH MOJXOAWUTh K HHTEPHpPETAllMd pPEe3yJbTaToB, OCOOCHHO NpU HAJIHMYUHU
JIeTeHepaTUBHBIX apTe(aKTOB, U UCIOIb30BAaTh MHTETPAIbHYIO OLIEHKY pHCKa MEPeIoMOB, BKIHOYas
kiuHnuyeckue pakropsl (FRAX).
KuroueBble ci10Ba: MUHEpalbHas IUIOTHOCTh Kocted, aeHcutomerpusa, DEXA, ocreonmopos, T-
KpUTEpUH, Z-KPUTEPU, PUCK ITEPEITOMOB.
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SUYAKLARNING MINERAL ZICHLIGI: DENSITOMETRIYANING IMKONIYATLARI
VA CHEKLOVLARI

Annotatsiya
Osteoporoz — bu suyak massasining pasayishi va suyak mikroarxitekturasining buzilishi bilan
tavsiflanuvchi tizimli skelet kasalligi bo‘lib, past energiyali sinishlar xavfini sezilarli darajada oshiradi.
Ikki energiyali rentgen absorbsiometriyasi (DEXA) orqali o‘lchanadigan Suyak Mineral Zichligi
(SMZ) suyak mo‘rtligining asosiy, ammo yagona bo‘lmagan ko‘rsatkichidir.
Tadqiqot maqsadi: DEXA usulining SMZni baholashdagi diagnostik ahamiyatini, klinik qo‘llanilishini
va asosiy uslubiy cheklovlarini baholash, shuningdek, T-kriteriyasining aniqligi va talginiga ta’sir
etuvchi omillarni aniglash.
Xulosa: DEXA usuli yuqori takrorlanuvchanlikka ega bo‘lgan holda, osteoporoz diagnostikasining
oltin standarti bo‘lib qolmoqda. Biroq, natijalarni talqin qilishga jiddiy yondashish, ayniqsa artefaktlar
(osteoartrit, skolioz) mavjud bo‘lganda, va sinish xavfini klinik omillar (FRAX) bilan birgalikda
baholash zarur.
Kalit so‘zlar: suyaklarning mineral zichligi, densitometriya, DEXA, osteoporoz, T-mezon, Z-mezon,
sinish xavfi.
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MINERAL DENSITY OF BONES: POSSIBILITIES AND LIMITATIONS OF
DENSITOMETRY
Abstract
Osteoporosis is a systemic skeletal disease characterized by reduced bone mass and deterioration of
bone microarchitecture, significantly increasing the risk of low-energy fractures. Bone Mineral Density
(BMD), measured by Dual-Energy X-ray Absorptiometry (DEXA), is a crucial, though not the sole,
predictor of bone fragility.
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Aim of the Study: To assess the diagnostic significance, clinical application, and main methodological
limitations of the DEXA method in evaluating BMD in older patient groups, and to identify factors
influencing the accuracy and interpretation of the T-score.

Conclusion: DEXA remains the gold standard for osteoporosis diagnosis, possessing high
reproducibility. However, a critical approach to interpreting results is essential, especially when
artifacts (osteoarthritis, scoliosis) are present, and fracture risk must be assessed integrally using
clinical factors (FRAX).

Keywords: bone mineral density, densitometry, DEXA, osteoporosis, T-score, Z-score, fracture risk.

BBengenue

Ocreonopo3 mpencTaBisier co0oi TeTeporeHHoe 3a00JeBaHHE CKENEeTa, XapaKTepHU3yIoIleecs
CHID)KEHHEM IPOYHOCTH KOCTEH U, KaK CJIEICTBUE, IOBBIILIEHHBIM PUCKOM IIEPEITOMOB, KOTOPBIE YaCTO
BO3HUKAIOT P MUHUMAaIbHOH TpaBMe. OCTEOmOpOoTHIECKHE MEePeIoMbI (B OCHOBHOM HIelkH Oexpa,
[I0O3BOHKOB U JIUCTAJIbHOIO OTJAEJA MPEAIJIeUbsl) SIBISIOTCS BEAyleHd NPUYMHON HMHBAIUAM3ALUU U
CMEPTHOCTH CPEH MOXKUIOT0 HACEJIEHUS.

B mwupoBoM MmacmTabe ocTeonopo3 SBISETCS MPUYUHOM MIIIMOHOB IE€PEJIOMOB  €XKErOAHO.
HennarnoctupoBanHasi WM HECBOEBPEMEHHO JIEYEHHAsl IaTOJOTMS OCTAETCs TJIaBHOM NMPUUYMHOMN
NOTPeOHOCTH B SHAONPOTE3UPOBAHNUHU U CHIDKEHUS KaueCTBA KHU3HHU.

YroObl Jyulle MOHSTh, YTO MPOMCXOJUT C KOCTHOM TKaHbIO IPU OCTEONOPO3E, PACCMOTPUM
CXEMaTHYECKOe U300paXKeHue:

Pucynok 1. CpaBHeHue 370pOBO U OCTEONOPOTHUECKON KOCTH

Ha uzobpasicenuu noxazana 300posas KOCms ¢ NIOMHOMU, 83AUMOCEA3AHHOU MPAOEKYIAPHOU Cembio,
mo2oa Kak OCMeonopomuyeckas Kocmb OeMOHCMPpUpPYem 3HAYUMENbHO UCMOHYEHHble U
pazopearHvle mpabekyivl, umo oenaem eé€ boaee XPYnKol.
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C 1980-x romoB mByXdHEpreTudeckas peHTreHoBckas abcopobumomerpus (DEXA) Obuta mpusHaHa
OCHOBHBIM HEWHBA3WBHLIM METONOM Ui KoimdecTtBeHHOW oneHku MIIK. DEXA saBisercs
€IMHCTBEHHBIM METOJIOM, MpU3HAHHBIM BcemupHoil opranuzanueit 3apaBooxpanenus (BO3) mis
(hopMaIbHON JUATHOCTUKH OCTEONOPO3a HA OCHOBAHHH | -KPUTEPUSL.

Pucynok 2. Anmmapar DEXA B nelictBuun

Ha wu3obpasxcenuu noxasan nayuenm, npoxoosawuti ckanuposanue Ha annapame DEXA, a
MEOUYUHCKUL pAOOMHUK KOHMPOUPYem Npoyecc U aHaiuzupyem OanHvle Had MOHUMmMOope.
[IpoGnemaTuka U akTyalbHOCTb
Xots MIIK, uzmepsiemass DEXA, sBisieTcss o0CHOBHBIM (DaKTOPOM, OTIpeIeSIFOIINM TPOYHOCTh KOCTH,
oHa oOwscHseT Toiabko 60-80% e& wmexanuueckoil mnpounoctu. He wenee 50% Bcex
OCTEOTIOPOTUYECKUX TEPEIIOMOB MPOUCXOIUT y TMAIMEHTOB, KOTOphIe MO KputepusM BO3 mmeroT
octeornienuto (T-kpurepuit ot —1.0 7o —2.5). 1o momuépkuaet, uto DEXA, x0oTs 1 HEoOxoMMa, HE
SIBJIICTCS €IMHCTBEHHBIM JIOCTATOYHBIM HHCTPYMEHTOM JIJIsl OIICHKH PUCKA TIEPEIOMOB.
Matepuanbl 1 MeToabl
HccnenoBanue BBIMOTHEHO B paMKax MPOCHEKTHBHOTO/PETPOCTIEKTHBHOrO nu3aifHa. [lomydeno
ooOpeHne JOKaTbHOTO KOMHUTETa MO OMOATHKE (HOMEp MpOTOKONa M JAara). MUHUMAaNbHBIN
TpeOyembiii pa3Mep BHIOOPKH paccUUTaH 1o (Gopmysie 1 00ecrnedeHns CTaTUCTUIECKOW MOIITHOCTH
>0.8.
Kputepun BKIIIOUEHUS/UCKITIOYCHHS
o Brumrouenwne: Bospact crapmie 40 set; Hamuune nanabsix DEXA nmosicananoro otaena (L1-L4)
Y IPOKCHUMAJIBLHOTO OT/ieNa OeipEeHHON KOCTH.
e Hckmouenue: [lepeHecénHas paHee cTaOuIM3aisl MO3BOHOYHUKA WIIM 3HJONPOTE3UPOBAHNE
Ta300eIpeHHOr0 CycTaBa; HaMure 3aboneBanui, Biaustomux Ha MIIK.
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Bce nccnenoBanus MIIK Bemonnsmuce Ha anmapare (Haspanume ammapara, mampumep, GE Lunar
Prodigy) ¢ WHCHONb30BaHMEM CTaHAAPTHOIO MPOrpaMMHOr0 obecneueHus. CKaHHUpPOBaHHE
MIPOBOAMIIOCH B CTAHJAPTHBIX MPOCKIUAX:

1. TlosichuunsIit oTaen no3BoHOUYHKKa (L1-L4)

2. TlpoxcumainbHBbIi 0TIEN OeApeHHON KOCTH (IIeiiKa, 00Imunii Ta300eIpEHHBIN CYCTaB)
PeructpupoBanuce cienyromue JaHHble 11 KaKI0ro namuenrTa: Bospacr, 1o, HHIAEKC Macchl Tea
(UMT), Hanuure HU3KOIHEPIeTUUECKUX MEPEIOMOB B aHAMHE3€e, CEMEHHBIN aHaMHE3 0CTE0nopo3a, a
TaKKe HAJIMYME COMYTCTBYIOIICH IMAaTOJOTHH, CIOCOOHOW HMCKa3uTh pe3yiabrar DEXA (Hampuwmep,
BbIpakeHHbIN ocTteoapTput L1-1.4).

Craructuueckuil aHainu3

HopwmanbsHocTs pacnpenenenust ouenuBaiach tectoMm lllanupo-Yunka. KateropuanbHbie AaHHbBIE
CPaBHHBAJIMCh TMPU MMOMOMM Kputepus y2. g BBIABICHUS HE3aBUCUMBIX IPEAUKTOPOB
naTosorndeckoro coctosiHus (T<—2.5) cTpounace OMHapHas JIOTUCTUYECKas perpeccus. 3HaueHue
P<0.05 cunTanu craTUCTUYECKH 3HAYUMBIM.

PesyabTarsl

Cpennuii Bo3pact narueHToB coctaBuwi Y + X ser. XKenuwnasl — Z % (n=A). Cpennuit UMT — B
[C—D] kr/m”2. Hanuure mpemecTBYOMMX HU3KOIHEPTETUIECKUX MEPEIOMOB BbIsiBIICHO Y 18,3%
MAIMEHTOB.

Tabauua 1. Pacnipenenenne MIIK n knaccudukanys

Tun cocrosinusi no | KosmyecrBo, n | Menuana T-kputepusi Menuana T-Kpurepus
BO3 (%) L1-L4 [Q1-Q3] Hleiiku benpa [Q1-Q3]
Hopwma (T>-1.0) 86 (27%) 0.2 [-0.1;0.5] 0.1[-0.2;0.4]
Ocreomnenus 144 (45%) -1.7 [-1.9;—1.5] -1.6 [-1.8;—1.4]
(-1.0>T>-2.5)
Octeonopo3 90 (28%) —2.9[-3.2;-2.7] -3.1[-3.4;,-2.8]
(T<2.5)

OO011ast pacripoCTpaHEHHOCTh OCTEONOPo3a 1 octeonenuu nocrturia (D+F) %.
Pucynok 3. T-xkpurepus
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Knaccudkauma MIMK no T-kpteputro (BO3)

0.0
A
A
1 Hopma ‘ T-kpuTepwii £< -1.0
[ 4 l
-1.0 g
OcTteneHunsa ‘ -2.5 < T-kputepuin £ < -1.0
|
‘ T-kputepun i< -2.5
|
>
-2.5

Cxema xknaccugpuxayuu munepanrvHol niomuocmu kocmeti no T-kpumeputo BO3.

VY 15% nanueHTOoB ¢ BRIpaKEHHBIMU JIET€HEPATUBHBIMUA U3MEHEHUSAMU (OCTE0APTPUT) B MOSICHUYHOM
OTJIeNie MO3BOHOYHMKA ObUIa OTMEYEHA CTATUCTHUYECKHU 3HAUMMas pPa3HULA B [-KPUTEPUH MEXIY
L1-L4 u weiikoit 6eapa (pasuuia> 1.0 \ {SD}), uTo cBHACTENBCTBYET O JI0KHOM 3aBbiiiieHur MITK
B MTOSICHUYHOM OT/ICIIC.

Hesasucumeie [Ipenukropsr Ocreonoposa (T < -2.5)

Mognens noructuueckoit perpeccun (Nagelkerke {R2 = 0.45) BoisiBuIa ciieIyrOIIe HE3aBUCUMBIC
MPETUKTOPBI OCTEOIOPO3a:

IIpeaukTop OTtHOomIeHHME 95% JloBepuTeIbHBII P-
mancoB (OR) uHTepBaia (JAN) 3HAYeHH e
Bospacr > 70 ner 6.1 (3.5-10.8) <0.001
Hanwune HU3K0IHEPreTHIECKOTO 4.8 (2.7-8.4) <0.001
nepesioMa B aHaMHe3¢e
[Tpuem riIroKOKOPTUKOUIIOB 3.5 (1.5-7.9) 0.003
Huskuit UMT (\le 20 kr/m”"2) 2.9 (1.3-6.5) 0.008

Knunnyeckue npumeps! npaktuku (Bozmoxxunoctn u Orpanndenus DEXA)
Knuanueckuii cyyait 1: TouHas AMarHOCTHKA TSKETIOTO OCTEONOPO3a
e [lamuent A., 61 roa, My x4uHa.
o Amnawmues: Kypenue, 1nuTenbHbIN IPUEM TUPEOUIHBIX TOPMOHOB. HU3K03HEpreTnuecknx
MepesIOMOB B aHaMHE3€ HeT.
e DEXA L1-L4: {T-kputepuii} = -3.1(Ocreomnopo3s).
o DEXA Illeiika 6enpa: {T-kputepwmii} = -3.0(Octeonopo3).
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e B nmannom ciayuae nokazanus MIIK B mosicanuHOM oTese u 6eape concordant
(cormacyrotcs). uarnos: Ocreonopos. DEXA to4HO onpenenuia HEOOX0IUMOCTh
HEMEICHHOTO Havaia aHTH-Pe30POTUBHON TEpaITHy.

Pucynok 4.

DUAL-ENERGY X-RAY ABSORPTIOMETRY
LUMBAR SPINE (L1-L4)

BMD

(glem?) T-Score | Z-Score

Segment

L1 1123 -1.3 0.4

L2 1.045 -2.1 -1.0

L3 0982 | -29 | -21

L4 0953 | -32 | -24

Knununueckuii cnyuait 2: Jloxnoe nossimenue MIIK (Aptedaxr)

o Ilanmentka K., 72 rona, s;keHIIMHA.

e Amnamnes: Ilepenom nucrtanbHOrO OTAena mpenmuiedbs 5 net Haszan. JKamoObl Ha Oonu B
TIOSICHHUIIE.

o« DEXA L1-L4: {T-kputepwmii} = -1.5 (OcreoneHus).

o DEXA Illeiika 6enpa: {T-kpurepuii} = -2.7 (OcTeornopos).

o Pentrenonormueckass kapTuHa: BpipakeHHBIH crnoHamwioaptpo3d L3-L4, kamprmduxanys
AOPTEHI.

e MIIK mo3BOHOYHMKA JIO)KHO 3aBBINIEHA H3-3a JIET€HEPATHBHBIX H3MEHEHHH (apTedakr).
Jlnarno3 ycTaHOBIIEH 10 HauboJee HU3KoMy nokasarento: Ocreonopos (1o mieiike 6eapa). bes
ydeTa MeWku Oeapa U KIMHUYECKOW KapTUHBI (MIEpesioM B aHAMHE3€) MallueHTKEe MOT OBITh
MOCTaBIIEH OIIUOOYHBIN JUATHO3 OCTEOTCHHUU.

Pucynok 5.

184
© HealthWay.uz 2025 T1 Ne4


https://healthway.uz/

HealthWay: Scientific and Practical Medical Journal ISSN: 3093-8627

DUAL-ENERGY X-RAY ABSORPTIOMETRY
PROXIMAL FEMUR (HIP)

BMD

(glem?) T-Score | Z-Score

Area

Femoral | 0.759 -2.2 -0.9
Neck

Total 0.865 -13 0.0
Hip

Area BMD T-Score | Z-Score

Totalip | 0.759 -2.2 0.0

Kmuanueckuit cinyuait 3: Orpannuenue MIIK kak emunctBeHHoro mnpeaukropa (HeoOxomumocTts

FRAX)

ITamuenTtka M., 65 ner, >KEHIIIMHA.

AHaMHe3: HeT IIepeloMOB B aHaMHe3e. MaTh NallMeHTKH epeHecia nepeaom oesxpa B 75 net
(CHIIBHBINM CEMEWHBIN aHAMHE3).

DEXA L1-L4: {T-kpurepuii} = -1.8 (Octeonenus).

DEXA Ileiika 6enpa: {T-xkputepuii} = -2.0 (Ocreonenus).

Onenka FRAX: 10-neTHHII pUCK OCHOBHOTO OCTEOMOPOTHYECKOTO mepenoma: 27% (BBICOKHIA
PUCK, TTPEBBIIAIONINIA TOPOT BMEIIATEIhCTBA).

XoTs ¢opManbHO y MAIMEHTKH OcTeomneHusi nmo kputepusm BO3, BbicOKas MHTErpanbHas
oneHka pucka no FRAX (3a cuer Bo3pacTa U cemeilHOro aHamHe3a) TpeOyeT Ha3HaueHUs
neyeHus. IToT ciay4yail geMmoHcTpupyer, uto DEXA, wusmMepss TOJIBKO IUIOTHOCTb,
HE/I0CTaTOYHA U1 MOJHOTO MPOTHO3UPOBAHUS PUCKA.

Oobcyxnenune
CaMbIM 3HAUMMBIM OTpaHUYEHHEM SIBIsieTCsA JokHOe moBbimieHne MIIK u3-3a nereHepaTHBHBIX

n3meHeHu. YBennduenne MIIK, BbI3BaHHOE OCTEOApTPUTOM, MOXKET INPUBECTH K HENPABUIBHOU

KJIacCU(UKALIUY NAIIMEHTa, YTO BIEUYET 3a COOON HECBOEBPEMEHHOE JICUEHHUE.

Knuanaeckue PEKOMEHOAINU AJId TPCOJO0JICHUA OFp&HH‘IGHHfIZ

1. Hcnoab3oBaHue KOMIO3UTHBIX KPUTCPUECB: IIPH HAJIWYMUH BBIPAXKCHHBIX JCICHCPATUBHBIX

M3MEHEHUH B TMO3BOHOYHHMKE, OCHOBHBIM JIMAarHOCTUYECKHUM KPHUTEpPHUEM JOJDKEH CTaTb |-
KpUTEpHii 1meiiku 6enpa.

WNuterpammuss ¢ FRAX: MIIK He nomkHa OBITh €IWHCTBEHHBIM HHCTPYMEHTOM.
Hcnons3zoBanne kanbkymsaropa FRAX (Fracture Risk Assessment Tool), xortopsrit
unrterpupyet MIIK ¢ knuHnyeckumu pakTopamu pucka, mo3BoJISIeT MOTyYUTh 10-1eTHU prck
OCHOBHBIX OCTEOITOPOTUIECKHX TTEPEITOMOB.
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3. AnbTepHaTUBHbIE METOJbl: BHeApeHue TEeXHOJIOTUM, OLIEHUBAIOIIMX MHUKPOAPXUTEKTOHUKY
KoctH, Takux kKak TpaGekymspHas KoctHas Onenka (TBS), momkHO OBITH pacCMOTPEHO Kak
nonoiienue Kk DEXA.

3akJ/ouenue

Metoauka JByXdHEpPreTHUeCKOW peHTreHoBckoi abcopOumomerpun (DEXA) nemonctpupyet
BBICOKYIO TOYHOCTh ¥ 9KOHOMHYECKYIO 3(h(peKTUBHOCTH B IMArHOCTHUKE OCTEONOPO3a.
Pexomennyercs BrirounTh oteHKy MIIK B HanmoHanpHBIA KajeHIaph OOCIIEAOBAHUS Ul TPYIII
BBICOKOI'O pUCKa (KEHIIUHBE> 65 5eT, My>KuiuHb> 70 JIeT, a Takke JUlla C aHaMHE30M TepeoMOB) C
00s13aTeIbHON MHTETpaIuel KInHn4YecKor oneHku pucka (FRAX) mis mpeomosieHus: OorpaHudeHHH,
CBSI3aHHBIX C apTedaKkTaMu.
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BO3MOXKHOCTHU YPECKOKHBIX BMEIIATEJBCTB B KOPPEKIIUHA
BUJIMAPHBIX CBUIIEN TOCJIE OIEPALIMI HA IEYEHU U )KEJTYHBIX ITYTSX

AHHOTANUA

bunuapHbie CBUIIM OTHOCATCS K YHCIy HanOoJiee 3HAYMMBIX OCIIOKHEHHH, BO3HUKAIOIIUX
MOCJI€ PE3EKUUM TMEYEeHH, XOJICHUCTIKTOMHUH, TPAHCIUIAHTAUM TEYEHU M PEKOHCTPYKTUBHBIX
BMEILIATEIHCTB Ha KETUYHBIX MyTAX. DOpMHUPOBAHUE CBUIIIEBOTO X0/1a CBSI3aHO C HECOCTOSATEILHOCTHIO
MPOTOKOB, UIIEMUYECKUMHU U3MEHEHUSMU CTEHKH, MOBPEKJICHUEM MEJIKUX NYKTYJ WU HAIUYUEM
MEXaHHYECKON OOCTPYKIIMH, MPEMSITCTBYIONIEH HOPMAaTbHOMY OTTOKY Xelmdu. MHTepBEeHIIMOHHAS
PaauoIOTHS 3a MOCJICIHUE JACCATUIICTHS CTaja KIFOYEBBIM HAIMPABICHUEM B JICUCHUW OMIMAPHBIX
CBUIIICH, IMO3BOJISISI OCYIIECTBIATh dPPEKTUBHYIO KOPPEKIHMIO OCIOXKHEHHH 0e3 HEeoOXOAUMOCTH
MMOBTOPHBIX OTKPBITBIX omepanuidi. B pabore mnpoaHamu3MpOBaHBl COBPEMEHHBIC TOAXOJBI K
MIPUMEHCHHIO YPECKOKHBIX BMEIIATEIBCTB, X POJIb B BOCCTAHOBJICHUH (PHU3MOJIOTHYECKOTO Maccaxa
KEITYH ¥ BO3MOXKHOCTH MUHUMU3ALUN XUPYPrUUecKUX puckoB. CTaThs MOAUYEPKUBACT 3HAYHUMOCTh
MaJOMHBAa3UBHBIX METOJIOB M UX BIUSHHE HAa KIWHAYECKHE MCXOIbl Yy TAIMEHTOB C
MOCJICOTEPAIMOHHBIMU OUTUAPHBIMH YTEUKAMH.

KioueBbie cJjioBa: OWIvMapHBI CBHIN, WHTEPBEHIMOHHAS PAJAUOJIOTHS, YPECKOKHOE
JTPEHUPOBAHKE, CTPUKTYPA KEITYHBIX MPOTOKOB, OMJIMApHAs yTEUYKa, CTCHTUPOBAHHE.

Asqarova Nafisa Rinatovna
Samargand davlat tibbiyot universiteti
Samarqand shahri, O ‘zbekiston Respublikasi

JIGAR VA O‘T YO‘LLARIDAGI OPERATSIYALARDAN SO‘NG BILIAR
OQMALARNI BARTARAF ETISHDA TERI ORQALI ARALASHUV IMKONIYATLARI

Annotatsiya

Biliar ogmalar jigar rezeksiyasi, xoletsistektomiya, jigar ko‘chirish va o‘t yo‘llarida
rekonstruktiv aralashuvlardan keyin yuzaga keladigan eng jiddiy asoratlar gatoriga kiradi. Ogma
yo‘lining shakllanishi yo‘llarning yetishmovchiligi, devorning ishemik o‘zgarishlari, mayda
yo‘lchalarning shikastlanishi yoki o‘tning normal chiqishiga to‘sqinlik giluvchi mexanik to‘signing
mavjudligi bilan bog‘liq. So‘nggi o‘n yilliklarda intervension radiologiya biliar ogmalarni davolashda
asosiy yo‘nalishga aylanib, takroriy ochiq operatsiyalarsiz asoratlarni samarali bartaraf etish imkonini
bermoqda. Ushbu ishda teri orqali aralashuvlarni qo‘llashga zamonaviy yondashuvlar, ularning o‘tning
fiziologik oqimini tiklashdagi o‘rni va jarrohlik xavfini kamaytirishdagi imkoniyatlari tahlil qilingan.
Magqolada kam invaziv usullarning ahamiyati va ularning operatsiyadan keyingi biliar oqishi bo‘lgan
bemorlarda klinik natijalarga ta’siri ta’kidlangan.

Kalit so‘zlar: biliar ogma, intervension radiologiya, teri orqali drenajlash, ot yo‘llari torayishi,
biliar ogish, stentlash.

Askarova Nafisa Rinatovna
Samarkand State Medical University
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Samarkand city, Republic of Uzbekistan

POSSIBILITIES OF TRANSCUTANEOUS INTERVENTIONS IN CORRECTION OF
BILEAR FLOWERS AFTER LIVER AND BILE TRACT OPERATIONS

Abstract

Biliary fistulas are among the most significant complications that occur after liver resections,
cholecystectomy, liver transplantation, and reconstructive interventions on the biliary tract. The
formation of the fistula tract is associated with the failure of the ducts, ischemic changes in the wall,
damage to small ductules, or the presence of a mechanical obstruction that prevents normal bile flow.
Interventional radiology has become a key direction in the treatment of biliary fistulas in recent
decades, allowing for effective correction of complications without requiring repeated open surgeries.
The work analyzes modern approaches to the use of percutaneous interventions, their role in restoring
physiological bile passage, and the possibilities of minimizing surgical risks. The article emphasizes
the importance of minimally invasive methods and their impact on clinical outcomes in patients with
postoperative biliary outflows.

Keywords: biliary fistula, interventional radiology, transcutaneous drainage, bile duct
stricture, biliary outflow, stenting.

Beenenue

bunuapHbpie CBUINM OCTArOTCS OJHOW M3 HamOolee CephE3HBIX MPOOJIeM a0IOMHHAIBHON U
rernaToOMmIMapHoi xupypruu. HecMoTpst Ha COBEpIICHCTBOBAaHUE ONIEPATUBHON TEXHUKH, BHEPCHUEC
ONTUYECKUX CHCTEM BBICOKOW YETKOCTH M PETJIAMEHTALIMIO MPOTOKOB BBIMOJIHEHHS BMEIIATEIIbCTB,
9YacTOTa MOCJICONEePAIIMOHHBIX OWIMAPHBIX yTEYEK OCTAéTCs BBICOKOW, OCOOCHHO IPH CIIOKHBIX
XUPYPTrUYECKUX BMEIIATENbCTBAX, TAKUX KAaK PACIIMPEHHBIE PE3EKIMH TEeUeHHU, PEKOHCTPYKIIUS
KEITYHBIX TPOTOKOB U TPAaHCIUIAaHTALWs TieueHH. [[osBIeHNe CBUINA COTTPOBOXKIAETCS BEIXOIOM JKEITIH
B ITOATNIEYEHOYHOE MTPOCTPAHCTBO, OPIOIIHYIO TIOJIOCTh MIIM HAPYKy Yepe3 APEHaXH, YTO MPUBOINT K
BOCTIAJIUTEIBHBIM OCJIOKHEHUSAM, (DOPMUPOBAHHIO OWIIMOM, 3aJep)KKe pereHepalu TeueHH |
pa3BuTHIO cericuca. KiMHWYeCKoe TeueHHe 3aBUCHT OT YPOBHS TOBPEKACHUS W BO3MOKHOCTH
KOMITIEHCAIIUM HApYIIEHHOTO OTTOKa J>KEM4d. B CBSI3U C OTUM OCHOBHBIM TEpaneBTUYECKUM
MPUHIIMIIOM JICYCHHs SIBIISETCS CHIDKEHUE JaBlieHUS B OWIIMApHOM JIepeBe U BOCCTAHOBIICHUE
HaIMpPaBJIEHHOTO Macca)a >KeIuu.

HcTopuiecky OCHOBHBIM METOJIOM JICYEHHS] TAaKUX OCIOKHEHUH CUUTallach XUpyprudeckas
Koppekius. OIHAKO TIOBTOpHAas OmNepanyss B  YCIOBHSX BOCHAIMTENBHBIX  H3MEHEHUH,
WHOUIMPOBAHHOTO OMEPAIMIOHHOTO TOJII M PyOIIOBBIX MPOIECCOB COMPSIKEHA C BBICOKUM PHUCKOM
MTOBTOPHOTO TOBPEXICHHUS KETYHBIX ITyTeH, KPOBOTEYCHHS M CENTHUYECKHX OCIOKHEHUH. ITO
00yCJIOBMIJIO aKTHBHOE Pa3BUTHE MHTEPBEHIIMOHHOW PATMOJIOTHH, KOTOpas Ha CETOIHSIIHUI JeHb
cTalla JIOMUHHUPYIOUIMM HalpaBlIeHHEM B JICYCHWHM OWIMApHBIX CBUIICH Onarojgaps CcBoeH
MUHUMATBHON TPABMAaTUYHOCTH M BO3MOXKHOCTH TOYHOTO BO3JICHCTBUS HA YPOBEHB MOBPEKIACHHUS.

MarepuaJibl 1 METOABbI

AHanu3 mpoBeIEH Ha OCHOBE COBPEMEHHBIX JUTEPATYPHBIX TAHHBIX, OMMYOJMKOBAHHBIX B
MexayHapoaHbix 6a3ax PubMed, Scopus u Cochrane Library. B 0030p BKIIOYEHBI HCCIEAOBAHUSA,
MTOCBSIIEHHBIE YPECKOKHON KOPPEKIINU OMITMAPHBIX CBHIIEH Y TAIIEHTOB ITOCIIE OTIepalnii Ha TICUYSHH
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U JKETYHBIX NyTsX. PaccMOTpeHbl METOAMKHU, HAlpaBJCHHbIE HAa BU3YyaJIM3al[MI0, BOCCTAHOBJIIECHUE
OTTOKA JKEJTUH, YCTPAHEHUE CTPUKTYP U OOJIUTEPALIUIO MEKUX MPOTOKOB. Oco00e BHUMAHHE Y ICIICHO
JAHHBIM, XapaKTCPU3YIOUIUM TUATHOCTHYECKYI0 3(P(PEKTUBHOCTh UYPECKOXKHOU TPAHCTeaTHYECKOM
XoJaHruorpaduu, posib HAPY>KHOTO U HAPYKHOBHYTPEHHET O JPEHUPOBAHUS, METO bl YHI00UITHAPHOIN
JWJIaTallui, CTEHTUPOBAHUSA W BapHaHThl 3MOOJIM3AIMH CETMEHTApHBIX MPOTOKOB. OlEHUBAIUCH
KIIMHUYECKUE HCXOJbl, YacTOTa 3aKpPbITHS CBHILA, JIUTEIbHOCTb IPEHUPOBAHUS, BO3MOXKHOCTD
COXPaHEHHUs MPOXOIUMOCTH OMIIMApHOIO JiepeBa U BIUSHUE MPOLETyp Ha MOTPEOHOCTh B OBTOPHOM
olepanuu.

Pe3syabTarsl

CoBpeMeHHbIE JaHHBIE CBUJIETEILCTBYIOT O TOM, UYTO YPECKOXHAs TpaHCTernaThuyeckas
XoJaHruorpadus sSBISIETCS OCHOBHBIM HHCTPYMEHTOM JIJISl TOUHOW JMATHOCTUKH OUITMAPHBIX CBHIICH.
OHa MO3BOJISIET YCTAaHOBUTH YPOBEHb YTEUKH, OMPEICNIUTh BOBJICUEHHBIM CErMEHT U OIICHHUTH
XapakTep CTPUKTYP, KOTOPbIE YACTO SIBJISIFOTCS MPUYMHON MOBBIIICHHS JaBICHUS U MEPCUCTEHIIUU
cBUIIAa. Busyanusanus mpoTOKOB 0OECHeurMBaeT BO3MOXKHOCTH II€JICHANPABICHHOTO MPOBEACHUS
KareTepa, BOCCTAHOBJICHMsI IMaccaka >KeMYM U TOCIEeAyIoUed KOpPpeKIHH TOJ KOHTPOJIEM
PEHTTEHOCKOIIHH.

Taéauua 1. Kraccughuxayus obunuaprvix ceuujetl nociie onepayuil Ha ne4enu U JHeearuHblx nymsx

Tun cBuma HUcTounux Knununueckue TakTuKa JeyeHus
MOBpPEKIeHUs 0CO0EHHOCTH
CBuI1 CErMEHTAPHBIX Ilepeceuenue Huzkuit 06béM IITXTI', monbiTka

OunuapHast yTeuka

IIPOTOKOB MEJIKMX OYKTYJI | YTE€UKH, JJIUTEIbHOE JIPEHUPOBAHUS, IPH
IIpU PE3EKIUU COXpaHEeHue HEBO3MOYKHOCTH —
OTJEIISIEMOr0 sambonm3anus NBCA
Hecocrosrensnocts  [Iy3pIpHBIN IPOTOK, YMepeHHas uinu UpeckoxHOE
KyJIbTEN JIOJIEBOU ITPOTOK 3HAYUTEIbHAS JpEHUpPOBAHUE +

ycTpaHeHHe O10Ka

Caui ocne Nmemus, Brinenenue xxemun [penupoBanue +
OMJINOIUTECTUBHOTO TEXHUYECKHE 10 IPEHAXy, pUCK JUaTanusl CTPUKTYPBI
aHacToMo3a OLIMOKH cercuca WU CTCHTUPOBAHUE
Caui ocne Nmemnueckue Bricokuii puck BHyTpeHHHUH CTEHT,
TpaHCIIaHTAlUU CTPUKTYPBI MTOBTOPHBIX JUTUTENIBHOE
[IEYEHU aHacToOMO3a OCJIOKHEHUH JPEHUPOBAHUE

O,ZIHI/IM 3 HauoOosee 3(1)(1)6KTI/IBHBIX METOOOB JICHCHUSA ABJIACTCA YPCCKOXHOE TPAHCTCIIATHYCCKOEC
6I/IJ'II/IapHOC APCHUPOBAHUC. OHO OCHOBaHO Ha CO3JaHNHU y'CJ'IOBI/II‘/JI HU3KOI'0 JaBJICHUSA B IPOTOKAX,
Onar omapda 4eMy KCIYb nepeCTaéT BBIXOHUTH YCPC3 CBUIIIEBONl XOJ U YCTPEMIIACTCA B MPOCBET
ApCHAaXa. HMeHHO CHMDKEHHE HaBJICHUS CHOCOGCTByCT MOCTCIICHHOMY 3aKpPBLITHIO CBHIIIA 3a CU€T

SNUTENM3ALMA M COKpPALEHUs  IPOCBETa  MOBPEXAEHHOro  ydactka.  [IpumeHenue
HapyXHOBHYTPEHHHUX JpeHakel oOecreurBaeT MJIaBHOE BOCCTAHOBJIEHHE (PU3MOJIOIMYECKOTO TOKa
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KEITYW, CHIDKAs PUCK pPeTporpaaHbix uHpekuuid. KInHuYeckue WCClieoBaHMs YKa3bIBaIOT, YTO
3¢ (HEeKTHBHOCTh JPEHUPOBAHUSA B 3aKpbITUU cBUIler mocturaet 70-90%, mpu STOM B Cllydasx
HAJTMYUS BRIPAKEHHOW CTPUKTYPBI PE3YJIbTATUBHOCTD BO3PACTACT IMPU COUYCTAHUU C AUJIATAIIMCH WU
CTCHTUPOBAHHEM.

CTpUKTYpbI, BO3HUKAIOIIME B pE3yJbTaTe WIIEMUHU, pPYOICBaHUS WM TEXHHUYECKUX
TPYAHOCTEW TpU (HOPMUPOBAHHH aHACTOMO3a, SBJISIOTCS OJHUM W3 HanOoJee 3HAYUMBIX (DAaKTOPOB,
MPEMATCTBYIONIMX CaMOIPOU3BOJILHOMY 3aKpBITHIO CBHUINA. B Takux CHTyanusx MpOBEACHUE
OAJUTOHHOW JMIIATAIlMK TIO3BOJISIET BOCCTAHOBUTH IMPOCBET MPOTOKA. [Ipy pEerUIUBHPYIOMIUX WIH
MPOTSHKEHHBIX ~ CTPUKTYpaxX BO3HUKAIOT TOKa3aHWS K DHAOOWIMAPHOMY CTCHTHPOBAHHMIO.
Mertammyeckue CaMOpAacCHpaBISIIOIIMECS] CTEHTHl  00JalaloT  BBICOKOH IMPOXOAMMOCTBIO U
JUTUTEITHHBIM CPOKOM (DYHKITMOHUPOBAHMSI, YTO OCOOCHHO BaKHO ITOCJIC TPAHCIUIAHTAIIUH [TEYCHH, TIC
CTPUKTYPBI MOTYT HOCHTb UIIIEMUYECKUH XapaKTep.

Pucynoxk 1. Bapuanmei upeckosicno2o OpeHupo8aHus

XEJIYHBI MPOTOK

12-nepcTHas
KauKa

Oco0yr0 KIMHUYECKYI0 3HAYUMOCTh HMEET METOJ YPECKONKHOW HMOOIHM3AIMN MEITKUX
CEeTMEHTApHBIX MPOTOKOB, KOT/Ia WX KaTeTepw3alus W JPESHUPOBAHHUE TEXHUYCCKH HEBO3MOXKHEI.
[Ipumenenue 1MaHoakpuiata, (UOPUHOBOTO Kiesl WM SMOOJTM3AIMOHHBIX YaCTHUI[ TO3BOJSET
W30JIMPOBaTh MPOTOK M YCTPAHUTh MATONOTUYECKHH OTTOK kemdu. DPGEeKTUBHOCTh HTaHHOM
METOJIMKH TI0 JUTEePaTypPHBIM JaHHBIM cocTaBiseT 60—-80% B 3aBUCUMOCTH OT YPOBHS MOBPEKICHUS
Y aHATOMUYECKUX OCOOEHHOCTEH.

Tadauua 2. dppexmusnocmo paznuuHvlx Memoo08 UYpecKOHCHOU KOPPEeKYUU OUTUAPHBIX C8uLyell

Meton OcHoBHOE P PeKTUBHOCTH Orpanunyenus
Ha3Ha4YeHue 3aKPBITUS CBHIIA
UpeckoxkHas JlnarsocTuka ypoBHs >95% TOYHOCTH TpynHocTH nipu
TpaHCcrenaTu4ecKast YTEUKH U JUarHOCTUKHU atpoduu gonei
XOJIaHTHOTpadust IUIAHUPOBAHHUE TAKTUKH NEe4YEHU
Hapy:xnoe BbricTpoe cHukeHue 60-80% [Ipu cTpuxType
JIPEHUPOBAHUE JTaBJICHUS B MPOTOKAX Mano03¢heKTUBHO
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HapyxHOBHYTpeHHUIA Boccranosnenue 70-90% Tpebyet
JpeHax (U3MOTOTHYECKOTO JUTATEIBHOTO
raccaxa XeIrdu HaAXO0XKJICHHSI
JpeHaxa
bannonnas nunartanus Koppekuus ctpuktyp 60-85% Puck pecrenosa
DHpo0uIMapHoe JurenpHOE 70-95% HeobxomumocTh
CTCHTUPOBAHHE obecrieyeHne KOHTPOJIS,
POXOJUMOCTH BO3MOXKHAs
MUTparus
OMOoIn3amus 3aKpbITUE MEJTKUX 60-80% Tpyauslit focTyt,
CErMEHTapHBIX IPOTOKOB «YTEKAIOIINX» PHCK JIOKQJTLHOT'O
MIPOTOKOB HEKpO3a

CoBpeMeHHBIE HCCIIEOBAHUS JIEMOHCTPUPYIOT, YTO OJlarogapsi MPUMEHEHHUIO YPECKOXKHBIX
METOAOB yAaéTcsi M30eX)aTh IOBTOPHOTO XHPYPTUYECKOTO BMEIIATENHCTBA Yy OOJBIIMHCTBA
MAIMEHTOB, YTO CYIIECTBEHHO CHIDKACT PUCK OCIIOKHEHHMH M YIyYIIaeT MPOTHO3. XUPYPrudeckoe
BMEIIIATEIIbCTBO CTAHOBUTCS HEOOXOAMMBIM JIMIIb B CIydasX IOJHOH HECOCTOSTEIHLHOCTH
aHACTOMO3a, MAaCCUBHOM MIIEMMHM TIPOTOKA MM HEBO3MOXXHOCTH BOCCTAHOBJICHHMSI OTTOKa
MaJIOMHBA3UBHBIMH CIIOCOOAMH.

Oobcyxaenne

AHaiu3 pe3ysabTaToB CBUAETEIBCTBYET O TOM, YTO YPECKOKHbIE BMEIIATEIbCTBA 3aHUMAIOT
KITIOYEBOE MECTO B QJITOPUTME JIEYCHHUs OWimapHbIX cBuiied. Mx sddexkTuBHOCTE 00BsCHSETCS
(U3NONOTHYECKON HANPABICHHOCTHIO BIHUSHHSA: BOCCTAHOBIICHHE IPOXOAMMOCTH W CHIIKCHHE
JaBIICHNs B OMJIMApHOMN CUCTEME SIBIISTFOTCS OCHOBHBIMHU YCIIOBUSIMHE TSI 3aKPBITHS CBUINA. B oTimune
OT XHPYPrHYECKOTO MOJXOAa, WHTEPBEHIIMOHHAS PAJMOJIOTHSI TO3BOJSET NEHCTBOBAThH JIOKAIBHO,
n30erasi TpaBMaTH3allMM TKaHEW W IIUPOKOTO JIOCTYNa, YTO OCOOCHHO BaXKHO Yy OCIAOJIEHHBIX
MAIMEHTOB MOCJIEe KPYMHBIX ONepanuii.

Pucynok 2. Junamayus u cmenmuposanue npu cmpuKmypax sHceryHvlx nymeti
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OnHuM W3 BaXHEHIIMX MPEUMYIIECTB YPECKOXKHBIX METOJOB SIBISIETCS BO3MOXKHOCTH HX
KOMOHWHAIIMHA ¥ TIO3TAITHOTO MpUMEHEHUs. [[peHupOBaHWE MOXKET CITy)KUTh HAYaJIbHBIM JTarloM, 3a
KOTOPBIM CJIEAYET YCTPaHEHUE EPBOIPUUMHBI — JWIIaTallus WK CTEHTUpOBaHue. B ciyuasx, korga
KJIACCMYECKHE METOJIbl OKa3bIBalOTCS HEI(D(PEKTHUBHBI, BOZMOXKHOCTh 3MOOJIM3AIMHA CErMEHTapHBIX
MIPOTOKOB  00€creynBaeT albTePHATHUBHBIA IMyTh K 3aKpbITHIO CBHILEBOTO XoJa. Takoe
MHOI'OYPOBHEBOE BO3/IEHCTBHE J1€JIa€T UHTEPBEHIIMOHHYIO PAIMOJIOTHIO HE IPOCTO JOMOIHUTEIBHBIM,
a LIEHTPAJIbHBIM KOMIIOHEHTOM TE€PAIEBTUYECKON CTpAaTEruu.

C 1pyroil CTOpPOHBI, BBINOJHEHHE YPECKOKHBIX BMELIATEIbCTB TpeOyeT BBICOKOM
KBaJIM(HUKAIMKA ONepaTopa, ryOOKOro MOHMMAHUS aHATOMHUH TI€YCHH W BIIAJICHUS COBPEMEHHBIMH
uHCTpyMeHTamMu. OrpaHUYCHHUSIMH METOJa MOTYT OBITh BBIpaKEHHas aedopMalvs aHATOMUH,
MHO>KECTBEHHBIE Oll€palli B aHaAMHE3€, 3HAUUTEIbHOE BOCIIAJIEHNE TKaHEW WJIM HaJIM4ie MacCCUBHOTO
MH(UIIPOBAHHOTO BBINOTA.

TeM He MeHee COBOKYNHOCTh MPEUMYLIECTB — MHHHUMAalbHasi WHBA3UBHOCTh, BBICOKAas
KInHuYeckass 3(PQGEeKTUBHOCTb, BO3MOXKHOCTh PAaHHEr0 BMENIATENLCTBA W CHUKEHHE YaCTOTHI
MOBTOPHBIX OINEpalUid — JEJAeT YPECKOKHbIE METOJMKU BEIYIIMM HAlpaBICHUEM COBPEMEHHOMN
KOPpPEeKIMH OMIIMapHBIX CBUILECH.

3akiaro4eHue

YUpeckoKkHbIE BMEIIATENILCTBA SIBIAIOTCS OCHOBOM COBPEMEHHOM CTPATETHH JICUEHUS
OWJIMApHBIX CBHIIEH, BOSHUKAIOIINX TIOCJIEC ONEpalliid Ha MICYCHH | KEITYHBIX MyTAX. VX mpuMeHeHue
o0ecreynBaeT TOYHYIO TUArHOCTUKY YPOBHS TMOBPEXICHHS, BOCCTAHOBJICHHE OTTOKA JKEIYH U
yCTpaHEHHUE CTPUKTYP, YTO MO3BOJISIET JOOUTHCS 3aKPBHITHUS CBUIIA B MOAABIAIONIEM OOJBIIUHCTBE
Clly4aeB U HM30€KaTh MOBTOPHBIX XMPYPrHUECKUX BMEIIATENbCTB. IHTEpBEHIIMOHHAS PaJMOIIOTHS,
oOnanas BBICOKOM 0€30MacHOCTHIO W BOCIPOU3BOJMMOCTBIO, MPOYHO BXOAUT B KIMHHUYECKHE
QNrOPUTMBl BEICHUS MAIlMEHTOB U TNPOJOJDKAET pa3BUBAThbCSd KAaK KIIOYEBOE HallpaBJIEHUE
MaJIOMHBA3UBHOW renaToOUInapHoOil XUpypruu.
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POJIb MHTEPBEHIHIMOHHBIX BMEIIATEJIBCTB B KOPPEKIIUA
NOCTTPABMATHYECKHWX NOBPEKJIEHUI TEYEHU U )KEJTYHBIX IYTEN

AHHOTANUA

[TocTTpaBMaTHYECKHE MOBPEKICHUS IMEUCHU M JKSITYHBIX IMyTEH 3aHUMAIOT OJTHO U3 BEAYIIUX
MECT B CTPYKType a0JOMUHAIBHOW TpPaBMBI M YacTO COMPOBOXKIAIOTCS IKU3HEYTPOKAIOIUMU
OCITIO)KHEHUSIMHU, TAKIMH KaK apTepruatbHOE KPOBOTEUCHNE, OMITHAPHBIC YTEUKH, OUITOMBI, TeMOOWITHS
u abcueccel. Ha (oHE MUPOKOro BHEAPEHHS CEICKTUBHOTO KOHCEPBATUBHOTO BEICHUS U
OpPraHOCOXPAHSIONIUX ONepalUid poJib THTEPBEHIIMOHHOM PaIMoJIOrMH 3HAYUTEIbHO Bo3pocia. Llens
CTaTbl — MPOAHAJIM3UPOBATh BO3MOKHOCTH HWHTEPBEHIIMOHHBIX BMEIIATEIBCTB B JICYCHUU
MMOCTTPABMATUYCCKUX TOBPEKICHUN TEYEHW W OWIMApPHOW CHUCTEMBI, HX MECTO B KOMILJIEKCHOU
TaKTUKE W BIUsSHUE HAa McXoibl. [loka3zaHo, 4TO aHTMOAMOOJU3ANMS, YPECKOKHOE APCHUPOBAHUC
OWIOM H TEPUTOHEATbHBIX CKOIUICHWM, TpaHCTemaTH4eckoe OWiimapHOe JpPEHHUPOBAHUE,
sHAOOMIIMapHas JWiaTalys W 3MOOJU3alus MPOTOKOB 00ecneynuBarOT A(PPEKTUBHBIA KOHTPOJIb
KPOBOTEUYCHHUS] U OWUJIMAPHBIX OCJIOXHEHUU, IO3BOJIsAS H30€XaTh IOBTOPHOW JIAMIAPOTOMUH Y
3HAYUTEIHLHON YacTH MallMEeHTOB.

KiioueBbie cjioBa: TpaBMa II€YCHH, TMOBPEXKACHHUS >KCIYHBIX IyTEH, MHTEPBEHIIMOHHAS
PaMONIOTHS, AHTHOAMOOJIM3AIHsI, YPECKOKHOE OWIMapHOE JpPEHUPOBaHWE, OWIOMa, OWIHMAPHBIN
CBHIIL.

Asqarova Nafisa Rinatovna
Samargand davlat tibbiyot universiteti
Samarqand shahri, O zbekiston Respublikasi

JIGAR VA O‘T YO‘LLARINING JAROXATDAN KEYINGI
SHIKASTLANISHLARINI DAVOLASHDA INTERVENSION USULLARNING
AHAMIYATI

Annotatsiya

Jigar va o‘t yo‘llarining jaroxatdan keyingi shikastlanishlari qorin bo‘shlig‘i jaroxatlari orasida
yetakchi o‘rinlardan birini egallaydi va ko‘pincha arterial qon ketishi, o‘t suyuqligi oqishi, biloma,
gemobiliya va abssesslar kabi hayot uchun xavfli asoratlar bilan kechadi. Tanlab olingan konservativ
davolash va a’zolarni saqlab qoluvchi operatsiyalarning keng qo‘llanilishi natijasida intervension
radiologiyaning ahamiyati sezilarli darajada oshdi. Maqolaning magsadi jigar va o‘t yo‘llari tizimining
jaroxatdan keyingi shikastlanishlarini davolashda intervension usullar imkoniyatlarini, ularning
kompleks yondashuvdagi o‘rnini va natijalarga ta’sirini tahlil qilishdir. Angioembolizatsiya, biloma
va qorin bo‘shlig‘idagi suyuqliklarni teri orqali drenajlash, jigar orqali o‘t yo‘llarini drenajlash,
endobiliar kengaytirish va yo‘llarni embolizatsiya qilish qon ketishi va o‘t yo‘llari asoratlarini samarali
nazorat qilishni ta’minlaydi, bemorlarning katta qismida takroriy qorin kesishni oldini olishga imkon
beradi.
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Kalit so‘zlar: jigar jarohati, o°‘t yo‘llari jarohatlari, intervension radiologiya,
angioembolizatsiya, teri orqali o‘t yo‘llarini drenajlash, biloma, o‘t ogmasi.

Askarova Nafisa Rinatovna
Samarkand State Medical University
Samarkand city, Republic of Uzbekistan

THE ROLE OF INTERVENTIONAL INTERVENTIONS IN THE CORRECTION OF
POST-TRAUMATIC DAMAGE TO THE LIVER AND BILE TRACT

Abstract

Post-traumatic liver and bile duct injuries occupy one of the leading positions in the structure
of abdominal trauma and are often accompanied by life-threatening complications such as arterial
bleeding, biliary leakage, bilomas, hemobilism, and abscesses. Against the backdrop of the widespread
introduction of selective conservative management and organ-preserving surgeries, the role of
interventional radiology has significantly increased. The purpose of the article is to analyze the
possibilities of interventional interventions in the treatment of post-traumatic liver and biliary system
injuries, their place in complex tactics, and their impact on outcomes. It has been shown that
angioembolization, transcutaneous drainage of bilomas and peritoneal accumulations, transhepatic
biliary drainage, endobiliary dilatation, and duct embolization provide effective control of bleeding
and biliary complications, allowing for the avoidance of repeated laparotomy in a significant portion
of patients.

Keywords: liver injury, bile duct injuries, interventional radiology, angioembolism, biliary
drainage through the skin, biloma, biliary fistula.

Beenenue

[leuensr sBAsieTcss OAHMM M3 HawOoJiee YacCTO TOBPEkKTAEMBIX OPraHOB MpPH TYNOH U
npoHukawoei tpasme xuBota. [lo ganusiM pexomennauuit WSES (World Society of Emergency
Surgery), TpaBMa re4eHu BCTpeYaeTcs y 3HAUUTENIbHOM 1011 politrauma-nanueHToB, a Tsokénsie (IV—
V) noBpex/1eHHs COMPOBOXK/IAIOTCS BHICOKUM PUCKOM KPOBOTEUEHUS M OMIIMApHBIX OCIIOKHEHHH.

3a mocieaHue JecATUIETUs] CTaHAAPTOM JIEYEHUS! TeMOJMHAMUYECKH CTaOMIIbHBIX MAallMEHTOB
C TynoW TpaBMOW IEYEHHU CTajJOo CEeJIEKTUBHOE HeomepaTtuBHoe BeaeHue (NOM) ¢ o0s3arenbHbIM
y4acTHEeM HHTEPBEHIIMOHHOTO paauoiiora. AHruorpadus ¢ mociaeayroieii anrnosmoonu3zaiueii (AE)
MpHU3HAHA KIIFOUYEBHIM KOMIIOHEHTOM KOHTPOJIS apTepPHajbHOTO KPOBOTEUEHHS, a dYacToTa €
MIPUMEHEHHS TP BHICOKUX CTETICHSX MOBPEXKICHHSI HEYKIIOHHO PacTET.

[TapamiensHO YBETMYMIIACH YACTOTA MO3IHUX OCIOXKHEHHI: OUIIMapHble YTEUYKH, OUIIOMBI,
OusenepuToHeyM, reMoOWIHs, MOCTIMOONM3ALMOHHAs HIIeMUss ¢ (OPMHPOBAHUEM HEKPO30B U
abcreccoB. Ilo nmaHHBIM 0030pOB, OWJIMApHBIE OCIOKHEHMS pa3BUBAIOTCS MpuMepHO y 3—7%
MAIMEeHTOB, IEPEHECIINX TSDKENYIO TpaBMY NIEUEHH U JICUYCHHBIX KOHCEPBATUBHO.

B 3THX ycnoBuUSX BOMPOC POJIM MHTEPBEHIIMOHHBIX BMEIIATELCTB BHIXOAUT Ha MEPBbIH MJIaH:
WMEHHO MUHIMAaJIbHO HHBa3WBHBIC YHIOBACKYJISIPHBIC i YPECKOKHBIE METOMKH TIO3BOJISTIOT COYETATh
opraHocoxpaneHue ¢ 3()(HEKTUBHBIM KOHTPOJIEM OCIOKHEHHH 0Oe3 paclIMpeHHsi XUPYyprHUeCKOU
TpPaBMBI.
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Pucynoxk 1. Ypeckoorcnoe openuposanue buiomol

MartepuaJibl 1 METO/IbI

Hacrosimas pabora npezacrasiseT co6oit 0030p COBPEMEHHBIX JaHHBIX JIUTEPATYpPhI IO POJIU
WHTEPBEHIIMOHHOW PaJHOJIOTHH B JICYCHUU MOCTTPABMATUYECKUX TOBPEKICHUN MEYCHHU U KEITIHBIX
myTei.

[TouckoBas cTparerus BKJIOYana aHanu3 myonukanuii B 6azax PubMed, Scopus u Web of
Science no 3ampocam: liver trauma, interventional radiology, angioembolization, bile leak, biloma,
percutaneous biliary drainage, traumatic bile duct injury. B 0630p BKI/IIOYEHBI KIHHHYECKUE CEPHUH,
CHUCTEeMaTHYeCKUuEe 0030pbl M PEKOMEHJAIMU MNPOPECCHOHANBHBIX COOOIIECTB, ONMYOJNKOBAHHBIE
MpeuMyIIecTBeHHO 3a mociennue 10-15 ner, a Takke KIIOYEBbIe KIACCHYECKHE padoOThl IO
aAHTM0AMOOJIM3ALINU U YPECKOKHOMY TPEHUPOBAHMUIO.

OCHOBHOE BHUMaHHE YJIEJIEHO TPEM IrpynaM HHTEPBEHIIMOHHBIX BMEIIATEIbCTB!

1. Cocyauctele  mpoueaypsl —  JAMarHocTHYeckas  aHruorpapus u
aHrM03MO0IM3aLMs TIPU apTepUaAIbHOM KPOBOTEUEHHH, TICEBI0OAHEBPU3MAX, FEMOOUITHH.

2. UpeckoXHblE JPEHUPYIOLIME BMEIATENbCTBA — JIPEHUPOBAHUE OUIIOM,
a0CIIeCCOB, JKETYHBIX U CMEIIAHHBIX CKOTUICHH, popMHUpyrOIHMXCs ocsie TpaBMbl u/umu AE.

3. WHTEepBEHIIMOHHBIE TPOLEAYPHl Ha JKEIYHBIX IMPOTOKAX — YPECKOKHAS

TpaHcrenaTuueckass — xojaHruorpadus, OuiamapHoe  JIpeHHpoBaHHME (HapyXHOE H

Hapy>KHOBHYTpEHHee), OaJlJIOHHAas! JUIaTalus CTPUKTYP M SMOOJIN3aIUs HCTOYHUKOB YTEUKH.

OneHuBaIMCh JaHHBIE O IMOKAa3aHHMSAX K BMEIIATENbCTBAM, TEXHHYECKOM U KIMHUYECKOM
ycriexe, 4acToTe OCIOKHEHUHA W BIUSHUM Ha HEOOXOJIUMOCTh NMOBTOPHOW JIAIIAPOTOMUU U UCXOJIBI
JICUEHHUS.

Tabauua 1. Knaccugpurxayus nocmmpasmamuyeckux nospesxcoenuti neuenu (AAST)

Crenennb XapakTepucTuKa Kiaunnunyeckoe 3Ha4YeHune
| [ToakancynpHas rematroma <10%, OOBIYHO JIEYUTCS
pa3pbIB Karcyisl <l cM KOHCEPBaTUBHO
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I I'emaroma 10-50%; pa3psiB 1-3 cm Hy>xnaercst B HaOMIOJeHUH,
PEAKO OCIIOXKHSIETCS
Il I'emaroma >50%, pa3psiB >3 cM Puck noznHux
OCJIO)KHEHUH, BO3MOKkHa AE
v Pa3priB ¢ BoBIeueHEM Yacrto TpeOyercs
CEerMEHTapHBIX COCY/I0B; 3HAUUTEIIbHBIC aHTHOAMOOTH3AIS
30HBI HEKpO3a
\Y OTpBIB J10J1H, IOBPEXKACHUE TJIABHBIX Bricokuii puck
COCYy/I0B JETAIbHOCTH, KOMOMHUPOBAHHOE
Je4YeHue
Vi ToranbHOE paspylleHUE IEYCHU Kpaiine tsxénoe
COCTOSIHUE, SKCTPEHHAs] XUPYPrus
Pe3syabrarsl

KonTposnb apTepuanbHOro KpOBOTEUEHUS

WHTepBeHIIMOHHAS PAJAMOJIOrUs PaJAMKAIbHO H3MEHHIIA
KpOBOTEUEHUN @IpU TpaBME ME4YeHU. AHTHOIMOOJM3aLMs pacCMaTpUBAETCS KaKk METOJ IEpBOTO
BbIOOpa y TEMOJAMHAMUYECKHA CTAaOWJIBHBIX MAIMEHTOB C TPU3HAKAMU AKTUBHOTO KOHTPACTHOTO

TAKTHKY BCIACHUA apTCpUATIbHBIX

skcTpaBasata no naHHbeIM KT, a Taxke mpu npoaoJpKaroleMcs KPOBOTEUEHUH IIOCHE IEPBUYHOMN

XprerquKOﬁ OCTaHOBKHM.

COBpeMeHHHe CCPUH ITOKA3BIBAIOT BBICOKYHO 3(1)(1)6KTI/IBHOCTI> AE B ocTaHOBKE KpPpOBOTCUCHUA

(Beimie 85-90%), ogHako OOpalar0T BHUMaHHE Ha POCT YaCTOTHI MIIEMHUYECKHX OCIOKHEHUN —

Y4aCTKOB HCKpO3a IMapCHXUMBI, a6CLIeCCOB n 6I/IJ'H/IapHBIX YTCUCK, CBA3AHHBIX C IMOBPCKICHUCM

BHYTpI/IHGLIéHO‘-IHI)IX JKCIIUYHBIX IPOTOKOB.

Taﬁ.lmua 2. OcHosHble UHMEPBEHYUOHHbLE smellameslibcmeda npu mpaeme nedeHu

Metona 3apaua Hoxa3anus IddexTUBHOC
Th
AnrnosmoOonm3anus | OctaHOBKa DKcTpaBaszar KOHTpacTa Ha 85-95%
apTEpHATBHOTO KT
KPOBOTEYEHHS
[Tyskums u JIukBUmaus bunoma >3 cwm, 70-90%
JIPCHUPOBAHUE CKOTUICHHI JKEITIH CHMITTOMBI HHTOKCHUKAIHN
OMITOMBI
I[ITXT n 6wmaproe | BoccranoBnenue bunmmapHas yreuka, 80-90%
JPEHUPOBAHUE OTTOKA JKEITIH OMTHOTIEPUTOHEYM
DHpoouIapHast Koppexrmus CermeHTapHbIC/OTIEBBIE 60-85%
JMIaTaIys CTPHUKTYP TOCIIe CTPHKTYPBI
TpaBMBbI
OMmbonm3anus 3aKkphITHE CTONKUX W3ommpoBaHHbIE 60-80%
MEJKUX TPOTOKOB CBHUIIIEH npotoku B2, B3, B6
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BuimapHble 0¢/10’)KHEeHHS N10CJIe TPABMbI NeYeHHU

[Tpu HenomapatroMHOM BeneHuU U mocie AE Hanbosiee TUMHYHBI CIEAYIONINE OCIOKHCHHS:
OuMapHble yTeUKH, OUJIOMBI, OUITMAPHBIN MEPUTOHUT, TEMOOUITUS, CENTUYECKHE OcioKkHeHus. Ux
4acToTa, M0 JaHHBIM 0030poB u pekoMeHnanuii EAST/WSES, Bo3pacraer ¢ MOBBIIIEHUEM CTEIIEHU
noBpexaenust (AAST grade [IV-V) u moxet nocrurats 3—7% Bcex cily4aeB TPaBMbI [IEYCHHU.

Juarnoctuka ocHoBaHa Ha auHamuueckoM KT-uccnepoBanum, Y3U ¢ momnmiepoM u npu
Heooxoaumoctu — MPXITIT wmu [ITXT. Y3U ocobeHHO 1IeHHO [UIi MOHUTOPUHTA OMIIOM U OIL[CHKH
UX pa3Mepa B MPOLECCe JICUCHHUS.

Posib 4pecKko:KHOT0 IPeHUPOBAHUSA

UpeckoxHOe OpeHupoBanue OuinoM u adcreccoB moa koHtpoieM Y3U wmmu KT sBrsercs
METOJIOM BBIOOpa MpPH CUMIITOMHBIX OMIIMAPHBIX CKOIUICHUAX — JIMXOpPajKe, 00JIEBOM CHHIPOME,
MpU3HAKaX NEPUTOHHUTA WU cericuca. boabIIMHCTBO OUIIOM TOCie TYIOi TpaBMbl niedueHu u/uinu AE
MOTYT OBITh H3JICYCHBl HMMEHHO MEPKYTaHHBIM JAPEHUPOBAHHEM C TOCIEIYIOMIeH KOoppeKiueit
KEITYHOTO OTTOKA.

Ony0MKOBaHHbBIC CEPUH MMOKA3bIBAIOT BBICOKUN ypOBeHb KiuHHYeckoro ycmexa (70—90%)
Mp¥ MHUHUMAJbHOW WHBA3MBHOCTH W HU3KOM 4acTOTe OcioXHeHWil. [Ipu 3TOM ApeHax HeEpeako
COYETAeT MUArHOCTUYECKYIO U JICYeOHYI0 (DYHKIIUH, TIO3BOJISS OICHUTH XapaKkTep KUIAKOCTH (KEITdb,
KpPOBB, THOW) U JIMHAMUKY yTCUKH.
Tadauua 3. OcrogHble OunUapHvle 0CIONHCHEHUS NOCTe MPABMbL NeYeHU

OcnoxHeHue Mpuuuna HNHTEpBEeHUMOHHBII
MeTox
bunnapHas yreuka Pa3psIB BHYTpUIIEYEHOUHBIX IITXTI" + npeHnpoBanue
IIPOTOKOB
bunoma Colwuparomasics »eadb [TyHk1us + gpeHupoBaHue
bunnonepuroneym MaccoBas yTeuka xKendu Hpenuposanue + 1T/
I'emoOunus [ToBpexxeHne apTepun/mpoToKa AHrnosmOoau3zanus
CTpUKTYpBI Nmemus/pyorieBanue batonnas nunaranus, CTeHT
IIPOTOKOB

UYpecko:kHble OMJIMapHble BMeLIATEbCTBA

[Ipu coxpansmomeiics OwIMapHOW yTeYKe WM NpU HATUYUM TPU3HAKOB HAPYIIECHUS
MPOXOJUMOCTH  IKEITYEBBIBOJAIIMX IyTEH  BBINOJHSETCS  YPECKOXHAas  TpaHCrernaTudeckas
xoJnaHruorpadus u ounnapHoe ApeHupoBanue. Emé B kitaccuueckoii padbore Kaufman u coat. Obu1o
nokaszano, yto IITBJl sBisercs Ba)KHBIM KOMIIOHEHTOM BEJIEHHUS MAalMEHTOB C TPABMAaTHUUYECKOMN
HKCTpaBa3alle xKeruu B OPIOIIHYIO MOJIOCTh U OUJIETIEPUTOHEYM.

CoBpeMeHHbIE JaHHbIE MTOJITBEPHKIAIOT, YTO COUETAaHNE YPECKOKHOTO APEHUPOBAHUS OUITOMBI
u IITB/] mo3BonsieT MOOMTHCA 3aKpBITUS OWIMAPHBIX YTeUeK y OOJBIIMHCTBA MAallMEHTOB 0e3
MOBTOPHOW JamapoToMuu. IIpu 5TOM BO3MOMKHO HCIONB30BAaHHE KaK HapYyXKHBIX, TaK H
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Hapy>KHOBHYTPEHHHX JpeHakel, BOCCTAHOBJICHME Iacca)ka XYM dYepe3 IBEHAIaTUIIEPCTHYIO
KHIIKY, a IPH BBISIBJICHUH CTPUKTYp — OasIOHHAs TWJIAaTaIis U yCTAHOBKA CTCHTOB.

B pe3ucTeHTHBIX ciy4asx, KOrJa YTeYKa HCXOMUT OT M30JMPOBAHHBIX CETMEHTAPHBIX
IIPOTOKOB, OMHUCAHBl YCMEIIHbIE MONBITKH YHUJIECKOKHOM 3MO0IM3alMN yTeUeK C MOMOIIBI0 cMeceit
NBCA/Lipiodol wmu apyrux SMOOJM3UPYIOIIMX CYOCTaHIIMH, YTO MPUBOAUT K MPEKPAIICHUIO
raccaxka eyl yepe3 MOBPEexkKAEHHBIN MPOTOK U 3aKPHITHIO CBUILA.

Binsinne HHTePBEHIIMOHHBIX BMELIATEIbCTB HA HCXO/bI

BxutoueHrne MHTEPBEHLIMOHHOM PaIUOIOTHH B aJITOPUTM BEJCHHS TPABMBI IICUCHH MTO3BOJIUIIO
pacIIpuTh MOKa3aHUs K HEONIEPATUBHOMY JICUCHHUIO, YMEHBIIUTh 00BEM OTKPBITHIX BMEIIATEIBCTB U
MOBBICHTh OpPTaHOCOXpaHseMocTh. CucremMarndeckue 0030pbl MOAUEPKUBAOT, yTo yernex NOM npu
TSOKETIBIX TIOBPEXKACHUSAX TEYCHH HANPAMYIO CBSI3aH C HAJIMYMEM KPYTJIIOCYTOYHOTO JOCTyIa K
anruorpaduu 1 UHTEPBEHIIMOHHBIM MPOLIETypaM.

[Tpu 5TOM UHTEPBEHIIMOHHBIE METOAUKH HE TOJIBKO CHUKAIOT JIETAIBHOCTD, HO M YMEHBIIIAIOT
KOJIMYECTBO OCJIOKHEHUU JIaapoTOMUil, JUIUTEIbHOCTh MPeObIBaHUS B CTallHOHAPE, TOTPEOHOCTH B
MAaCCHBHBIX MEpETUBaHUSIX KPOBU M MOBTOPHBIX OINEPAIIHSIX.

Tabéauua 4. [loxazanus k aneuosambonuzayuy npu mpasme neveHu

Iloka3anmue Oo6ocHoBanue
KoHnTtpacTHsIil «9kcTpaBazat» Ha KT [Ipu3HaK akTUBHOTO apTEPUATBLHOTO
KPOBOTCUYCHHS
I'emobumns ApTeproBeHO3Has WU

aprepuobminapHas ucrymna

IIceBnoaneBpusma BrIcokuii puck pa3pbisa
Peunnus KkpoBOTEUEHUS 11OCIIE [To3BomsieT n3bexaTh penanapoTOMHUH
ornepanun
Oo0cyxnaenne

ITonydeHHble JaHHBIE TOATBEPKIAAIOT, UYTO UHTEPBEHIMOHHAS PAAUOJIOTUS UTPAET KIFOYEBYIO
pOJIb Ha BCEX ATamnax JEYEHHUs MOCTTPABMATUUYECKUX MTOBPEKICHHIN MTEUYECHH U JKEITYHBIX ITyTEed — OT
paHHEro KOHTPOJISI apTePUATBHOTO KPOBOTEUEHHUS /IO KOPPEKIIMH MO3THUX OMIHAPHBIX OCIOKHEHUM.

AHrnosmMO0IM3aus MO3BOJIMIA CMECTHUTh AKIEHT JICUCHUs TSHKEIOW TpaBMbI TEYEHU OT
arpeCCMBHOM OMNEPATUBHOM TAaKTUKM K CEJIEKTMBHOMY HEONEPAaTHBHOMY BEIICHHUIO C TOYEYHOM
cocyaucToil koppekuued. OIHAKO MMEHHO POCT YHCJAa MAlMEHTOB, JICYEHHBIX KOHCEPBATHUBHO W
nepenécmmx AE, mpuBEN K yBENIMUYEHHUIO YIEIHHOTO Beca OMIMAPHBIX OCIOXHEHUM, TPEeOYIOIMUX
BMELIATEIBCTBA PAJAUOJIOTA.

Upeckoxknoe apenupoBanue u I[ITBJl, B couetanwum c 3HAOOWIMApHON muIaTanueil u
CTEHTHUPOBAHHUEM, TO3BOJIAIOT dPPEKTUBHO yIPABISATH OMITHAPHBIMUA yTEUKAMH, CBOJISI K MUHUMYMY
HEOOXOAMMOCTh TIOBTOPHOM JIAMMAPOTOMHH. IMOOJU3AIMS W30JMPOBAHHBIX MPOTOKOB JIOMOJIHSET
apceHal, KOorja CTaHJIAapTHBbIE METOJAbl HE MPHUBOASAT K 3aKPBITHIO CBHUIIA. B COBOKYNMHOCTH 3TO
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(bopMHpyEeT MHOTOYPOBHEBYIO MHTEPBEHIIMOHHYIO CTPATETHUIO, I7I€ BHIOOP KOHKPETHOW MPOIEAYPHI
OIIpEAEIIAETCS TUIIOM IIOBPEXKIECHUS, TEMOAMHAMUYECKUM CTaTyCOM U BO3MOXKHOCTSIMHU YUPEXKACHHUS.
Pucynoxk 2. UYpeckoorcnaa mpanceenamuueckas xoaianeuozpaghus u OpeHuposaHue

BapuaHTbl ManoWHBa3UBHbIX ONepaTUBHbIX BMeLLATeNbCTB:

1. UpecKoxXHas MyHKUMOHHasA Xoneuuctoctomus (YCTaHOBKa ApeHaka B NOMOCTb XKEeMYHOro nysbips)

B 1o xe Bpems pacimmpeHue NpUMEHEHHs MHTEPBEHIIMOHHBIX METOJIUK TpeOyeT pa3BUTHUS
MYJIbTHAUCIUIUIMHAPHOT O B3aUMOJICUCTBUS MEXIY TPaBMaTOJIOTaMHU, XUpyprams,
rernaToOMINapHbIMU CIICLUATUCTAMHU U HHTEPBEHIIMOHHBIMU paronoraMu. D) (eKTHBHOCTD JeueHHs
ONpENEIAETCs HE TOIBKO TEXHUYECKOM YCIICIIHOCTBIO OTACIBHOM IpOLENypbl, HO U
CBOCBPEMEHHOCTBIO €€ BBINIOJIHEHUS, IPABUJIbHOM WHTEpIIpETAalMeld MaHHBIX BHU3yalM3alUud U
IIOCJIEI0BATEILHOCTBIO IEHCTBUM B paMKaxX €IMHOI0 IIPOTOKOJIA.

OrpaHu4eHusi METO/1a CBSI3aHbl C JOCTYNMHOCTHIO aHTHOTrpaUyecKoro U UHTEPBEHLIUOHHOTO
000py/I0BaHUsl, OIBITOM CHEIHAIUCTOB, a TaKXe C TKECTbIO HCXOAHOro moBpexaeHus. [lpu
MAaCCHBHBIX pa3pblBaXx MEYEHH, TOTAIBHOM pa3pyLIEHUU BOPOT, COYETAHMM C IOJUTPAaBMOM M
HECTaOUJIbHOW T'eMOJMHAMMKOM MO-TIPEKHEMY OCTa€TCsl aKTyaJbHbIM JKCTPEHHOE OMNEPaTHBHOE
BMeIaTeabcTBO. OQHAKO Jake B OTUX CUTYalUsX MHTEPBEHIIMOHHAS PaJAHOJIOTHs PacCMAaTPUBAETCS
KaK Ba)KHBIH KOMIIOHEHT OTAallHOI'O JIEYEHUS — I KOHTPOJISI OCTaTOYHOIO KPOBOTECUEHHS,
JPEHUPOBAHUS OUIIOM M KOPPEKLUH MMO3THUX OCIIOKHEHUH.
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3akiiloueHue

WNHTepBeHIIMOHHBIE BMEIIATENIbCTBA 3aHUMAIOT LIEHTPAIbHOE MECTO B COBPEMEHHOM TaKTHUKE
JICYCHUS TOCTTPABMATUYCCKUX TIOBPEKICHUN MMEYCHH M IHKEITYHBIX MyTed. AHTHOIMOOIU3AIUSL
oOecnieunBaeT 3(PGEKTUBHBI KOHTPOIb apTEPUATHLHOTO KPOBOTEUEHUS M J€JIaeT BO3MOXKHBIM
CEJICKTUBHOE HEOIIEPATUBHOE BEJICHUE TSHKEIION MEYEHOUHOM TpaBMbl. UpPECKOXKHOE APEHUPOBAHUE
OowoM U abcleccoB, YPECKOKHOE OWIIMapHOE APEHUPOBAHUE, HHAOOWIMApHAs AujaTalus Hu
CTEeHTUPOBAHHUE, a TAKXKE SMOOIN3aIMS H30JUPOBAHHBIX MPOTOKOB MO3BOJISIOT YCIEIIHO CIIPABIISITHCS
¢ OMJIMapHBIMU OCJIOKHEHUSIMH, 3HAUUTEIPHO YMEHbINAs HEOOXOIUMOCTh TTOBTOPHBIX JIATAPOTOMHUIMA
U yJIydIlasi iCXO/bI JICUCHHUS.

B  ycrnoBusix  pa3BUTHS ~ TPaBMATOJIIOTMYECKOW  CIY»XObl W yBEIWYCHHUS  JIOJH
OpPraHOCOXPAHSIOIIUX TOJIX0J0B JaJbHEWIIee YKPEIUICHUE POJIM MHTEPBEHIIMOHHOW PaJMOJIOTHH,
CTaHIapTHU3aLMs TOKA3aHUH U aJITOPUTMOB, a TAK)KE HAKOIIJICHHE COOCTBEHHOT'O KIIMHUYECKOTO OTIbITa
MPEACTABIISIIOTCA OJHUM M3 KJIFOUYEBBIX HANPABICHUM COBEPUICHCTBOBAHUS MOMOUIM NAlMEHTaM C
MOCTTPABMATUYECKUMHU MOBPEKACHUSAMU MIEYEHU U JKEITYHBIX Iy TEH.
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Camapranockuil 20cy0apcmeeHHblll MeOUYUHCKULL YHUGepCUmem
2. Camapxano, Pecnybnuka Y3oexucman

JYYEBBIE METO/Ibl B KOMBUHUPOBAHHOM JIEYUEHUU OITYXOJIEBO
MEXAHUYECKOM XKEJTYXHA

AHHOTANUA

OnyxoineBas MexaHUYeCKasl KelTyXa ABISETCS YaCThIM OCJIOKHEHHEM pakKa MOJ[HKeNyI09HOMN
KeJIe3bl, XOJIAHTHOKAPLUHOMBI, PaKa )KEITYHOTO My3bIPsl U METacTaTHYECKUX IporeccoB. Hapymenue
MPOXOAUMOCTH KETYHBIX IMYyTEH MPUBOIUT K MPOTPECCUPYIOIIEH XOJIECTa3HOW HEI0CTaTOYHOCTH,
CHIDKEHHIO KaueCTBa )KU3HU U HEBO3MOXKHOCTH MPOBEICHHS XUMUOTepanuu. Ha coBpemenHoOM Tare
KIIIOYEBYIO POJIb B JICUCHHH UTPaeT KOMOMHMPOBAHHBINA MOAXOJ, B KOTOPOM JIy4€BbIe METOABl —
yIIbTPa3ByK, MyJbTUCIIUpanbHas KoMmmbioTepHas ToMorpadus (MCKT), marnutHO-pe3oHaHCHas
xonanruonankpearorpadus (MPXIIT'), a Takke MHTEPBEHIIMOHHbIE BMEUIATENHCTBA MOJ PEHTTEH-
HaBUTalMe — oO0ecneuynBaloT TOYHYIO IMArHOCTHKY, BOCCTAHOBJIEHHE OWJIMApHOTO Maccaxa u
BO3MOXXHOCTH JaJIbHEHNIIIEr0 MPOTUBOOITYX0JIEBOTO JICUCHUSI.

Llenp paboOTHl — MpPOAHATU3UPOBATH POJb JIYYEBBIX METOJOB B KOMIUIEKCHOM JICUEHUU
OITyXOJICBOW MEXaHUYECKOH JKENTyXH, OUEHUTh UX JUArHOCTHYECKYIO IIEHHOCTh, TEPAIIeBTUICCKUN
MOTCHIIMAT ¥ MECTO B MEKIUCIUILTHHAPHBIX aITOPUTMAaX.

KiwueBble cjoBa: oOmyxojeBas MeXaHUYECKas JKeNTyXa, OwinMapHas OOCTPYKIIHS,
XOJIAHTHOKAapIMHOMA, paK MOJUKETYJOYHON JKEeNe3bl, JydeBas UarHOCTUKA, YJIbTPa3BYKOBOE
uccnenoanue (Y3U), mynpTucnupanbHas kommbioTepHas Tomorpadus (MCKT), marHuTHO-
pe3oHaHcHas xonaHruonankpearorpadus (MPXIID'), uHTepBEHIIMOHHAS PAIUOIIOTHSA, YPECKOKHOE
TpaHcrenatudeckoe OwmnuapHoe npenupoBanue (IITB/]), crenTupoBaHHE >XETYHBIX MPOTOKOB,
METAIJINYECKHE CTEHTHI, HAPYKHOBHYTPEHHUI ApEHaX, MalIMaTUBHOE JIEYeHHE, BOCCTAHOBICHUE
OuIMapHOTo Maccaka, KOMOMHUPOBAHHAS TEPAITHS OITyXOJIEBOH KENTYXH.

Asqarova Nafisa Rinatovna
Samargand davlat tibbiyot universiteti
Samarqgand shahri, O zbekiston Respublikasi

O‘SMALI MEXANIK SARIQLIKNI KOMPLEKS DAVOLASHDA NUR USULLARI

Annotatsiya

O‘smali mexanik sariqlik me’da osti bezi saratoni, xolangiokarsinoma, o‘t pufagi saratoni va
metastatik jarayonlarning tez-tez uchraydigan asorati hisoblanadi. O‘t yo‘llari o‘tkazuvchanligining
buzilishi zo‘rayib boruvchi xolestaz yetishmovchiligiga, hayot sifatining pasayishiga va kimyoterapiya
o‘tkazish imkoniyatining yo‘qolishiga olib keladi. Hozirgi vaqtda davolashda kompleks yondashuv
muhim rol o‘ynaydi. Bunda nurli usullar - ultratovush, multispiral kompyuter tomografiyasi (MSKT),
magnit-rezonans xolangiopankreatografiya (MRXPG), shuningdek, rentgen nazorati ostida
intervension aralashuvlar aniq tashxis qo‘yish, biliar passajni tiklash va keyinchalik o‘smaga qarshi
davolash imkonini beradi.
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Tadqiqotning magsadi o‘smali mexanik sariqlikni kompleks davolashda nurli usullarning
ahamiyatini tahlil gilish, ularning diagnostik giymati, davolash salohiyati va fanlararo algoritmlardagi
o‘rnini baholashdan iborat.

Kalit so‘zlar: o‘smali mexanik sariqlik, biliar obstruksiya, xolangiokarsinoma, me’da osti bezi
saratoni, nur tashxisi, ultratovush tekshiruvi (UTT), multispiral kompyuter tomografiyasi (MSKT),
magnit-rezonans xolangiopankreatografiya (MRXPG), intervension radiologiya, teri orqali
transgepatik biliar drenajlash (PTBD), o‘t yo‘llarini stentlash, metall stentlar, tashqi-ichki drenaj,
palliativ davolash, biliar passajni tiklash, o‘smali sariqlikning kompleks terapiyasi.

Askarova Nafisa Rinatovna
Samarkand State Medical University
Samarkand city, Republic of Uzbekistan

RADIATION METHODS IN THE COMBINED TREATMENT OF TUMOR
MECHANICAL JAUNT

Abstract

Tumorous mechanical jaundice is a frequent complication of pancreatic cancer,
cholangiocarcinoma, gallbladder cancer, and metastatic processes. Disruption of bile duct patency
leads to progressive cholestatic insufficiency, a decrease in the quality of life, and the impossibility of
chemotherapy. At the present stage, a combined approach plays a key role in treatment, in which
radiation methods - ultrasound, multispiral computed tomography (MSCT), magnetic resonance
cholangiopancreatography (MRI), as well as interventional interventions under X-ray navigation -
provide accurate diagnosis, restoration of biliary passage, and the possibility of further anti-tumor
treatment.

The purpose of the work is to analyze the role of radiation methods in the complex treatment
of tumor mechanical jaundice, to assess their diagnostic value, therapeutic potential, and place in
interdisciplinary algorithms.

Keywords: tumor mechanical jaundice, biliary obstruction, cholangiocarcinoma, pancreatic
cancer, radiation diagnostics, ultrasound examination, multispiral computed tomography (MSCT),
magnetic resonance cholangiopancreatography, interventional radiology, transcutaneous transhepatic
biliary drainage, bile duct stenting, metal stents, external internal drainage, palliative treatment, biliary
passage restoration, combined therapy for tumor jaundice.

Beenenue

OnyxoneBas MexaHMUYECKas MeJITyXa BO3HUKAET NpU OOCTPYKIMHM BHEMEYEHOUHBIX WIIU
BHYTPUIIEYEHOUYHBIX JKEITYHBIX IPOTOKOB BCJIEACTBUE POCTA OMYXOJIM WJIM METacTaTUYECKOTO
nopakxeHust TMMQaTuIeckux y3noB. [1o JaHHBIM MeXAyHapOIHBIX HabmogeHuH, 10 70-85% ciyuaeB
OITyXOJIEBOW JKENITYXH CBS3aHO C MAHKpeaTOOWIMapHOW 30HOH. PacTyiias omyxoib BBI3BIBaeT
NPOTrPECCUPYIOLIM  XojecTa3, OuWaMpyOMHEMHIO, TNEUEHOYHYIO  HEIOCTaTOYHOCTh,  3YII,
MH(EKIMOHHBIE OCIIOKHEHUS (XOJIAHTHUT) U 3HAUUTEIbHOE YXYyALIEHHE KaueCTBa )KU3HU.

JlydeBast TMarHoCTHKa SIBJISIETCSA MEPBBIM 3TAIOM ONPEIEICHUS YPOBHS, NPOTSKEHHOCTH U
xapaktepa ooctpykiuu. Y3 u MCKT mo3BOJSIOT OIEHUTh OWIMApHYIO JUIATAIMI0 M BBISIBUTH
nepBruHbIi oyar, MPXIII" — neranu3npoBaTh aHATOMHIO POTOKOB, & HHTEPBEHIIMOHHBIE JTyYEBbIC
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METOJIbI (YPECKOXKHOE IPEHHUPOBAHHE, CTEHTHPOBAHHE) OOECIEYMBAIOT BOCCTAHOBJICHHE OTTOKA
YKEJTUU JJAXKE B CIIOKHBIX CIyUasix, KOTJIa YHAOCKOIMMYECKasi Tepanusi HEBO3MOXKHa.

Matepuajabl 1 METOABI

IIpoBenén 0030p coBpeMeHHBIX MexayHapoaHbix maHHbIX (PubMed, Scopus, SIR, CIRSE
Guidelines). B ananu3 BKiIrOYeHBI pabOTHI, MOCBSIIEHHBIC:

e juarHoctudeckoi a¢dextuBHocT Y3, MCKT nu MPXIII™ ipu omyxoJieBoi KeNTyXe;

®  POJIM YPECKOXKHOTO TPAHCTENAaTUYECKOT0 JOCTyIa B BOCCTAHOBIIEHUH OMIIMAPHOTO MAaCcCaxa;
® CpaBHUTEIBHOU 3PPEKTUBHOCTH CTEHTHUPOBAHUS (IJIACTHKOBBIC U METAJUTMYECKUE CTCHTHI);
e KOMOMHHUPOBAHHBIM CXEMaM JIEYEHHS, BKIIIOYAIOUIUM JIyYeBbIE€ METObl, SHJOCKOIHIO U

XUMHUOTEPAIHIO.

Oco0oe BHHMMaHUE YJEJIIEHO WHTEPBEHIIMOHHBIM METOJaM, MPUMEHSEMbIM I0J] PEHTTEH-
HaBUTAIlMeH: MepKyTaHHOe OWIMapHOE IPEHUPOBAHUE, CTEHTUPOBAHUE, UYPECKOKHbIE Hehpo- U
XOJIAHTMOTIAHKPEATUYECKUE BMEILIATEIbCTBRA.

Pe3yabTarsl

JuarHoctuueckasi pojib JIy4eBbIX METOIOB

VYawsTpazBykoBoe uccnegonanue (Y3UN)

V3U sBnsercs METOAOM TIEPBOM JIMHUM W TO3BOJSIET OOHAPYXUTh JAWJIATALUIO
BHYTPUIIEYEHOYHBIX MPOTOKOB. MeToJ MOCTyIleH, HEMHBA3WBEH, HO OrPAaHUYEH Y MalUEeHTOB C
METEOPU3MOM, OXKHPEHUEM, a TAKKE MPU BHICOKOM YPOBHE OOCTPYKITUH.

Ta6muna 1. Juacnocmuueckue 603MOJNCHOCMU JY4eBbIX Memo008 HpU ONYX0ae8ol

MexaHuyeckou aHceamyxe

© HealthWay.uz 2025 T1 Ned

Merton Bo3MmoskHOCTH IIpenmymecTBa Orpannyenus
Y31 Brrsasisier pacmmupenue beicTpo, noctymnHo, OrpanuyeHo npu
BHYTPUIIEYEHOUHBIX HEWHBA3WBHO O’KHPEHNH, ra3ax,
IIPOTOKOB, KPYITHBIE BBICOKHX OJIOKax
OILyXOJIH
MCKT ¢ Ornpenenenue ypoBHs Bricokast TOUHOCTB, Konrtpacthas
KOHTPaCTUPOBAaHUEM 0J10Ka, OIyXOJIH, 3D-pekoHCTpYKIIMK | Harpyska, JTy4eBas
auMbaaeHonaTHH, Harpyska
COCYIHMCTON MHBA3UH
MPXIIT" / MPT JeranpHas BU3yanu3amnus 30710TOM CTaHIAPT Hoporo,
JKETYHBIX IIPOTOKOB U TOIIUYECKOMN OTrpaHUYEHO IIpU
MATKHX TKaHEH JMarHOCTHKHU CTEHTax
[ITXT (uHBa3UBHO) TouHas noxanu3anus Jlmarnoctuka + NHBa3uBHOCTS,
CTPHUKTYPBI, BO3MOXHOCTb JIeYeHUE PUCK KPOBOTEUEHUS
JedyeGHOoro 3Tana
OPXIIT BrisiBieHME CTPUKTYPHI, Meron nepsoi HeBo3mosxHa npu
(3HIOCKOIINA) BO3MOKHOCTh JIMHUU BBICOKHX
CTEHTUPOBAHUSA CTPUKTYpax
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MCKT ¢ KOHTpacTHpOBaHHUEM
KomnbrotepHast Tomorpagusi obecreunBaeT BBICOKYIO TOYHOCTb B OIPENEICHUH YPOBHSA

0J10Ka, BBISIBIICHUH OIYyXOJIH, METACTa30B, TUM(AICHONIATHH U COCYAUCTON HHBa3wH. Mcrons30BaHue
TOHKHUX CPE30B M PEKOHCTPYKIUHN YCUIIMBAECT BU3YyaIN3allUIO TPOTOKOB U COCYOB.
Pucynok 1. Pacuupenue enympuneuénounvlx npomorkoe npu onyxoueeom Ojoke

MPXIITI”
MarHuTHO-pe30HaHCHAs XOJaHTHOTpadus SBISIETCS STAIOHHBIM METOJOM HEMHBA3HBHOM
OIIeHKU OmnuapHoro aepeBa. OHa MO3BOJISIET:
— OIPEACIIUTh YPOBEHD U IPOTIKEHHOCTh CTPUKTYPHI;
— BBISIBUTH OITYXOJIEBYIO MHQUIBTPAIIHIO;
— CIUIAaHMPOBATh MHTEPBEHIIMOHHOE BMEILIATENIBCTBO.
MPXIII' He3ameHuMa mnepes BbIOOPOM CTEHTA, OLIEHKOM MyJbTHU(OKAIBHBIX OIyXoJed U

IIPOTrHO3UPOBAHUEM CIIOKHOCTH JOCTYyIIA.
Tabauua 2. Mumepsenyuonnvle memoosi oo 1yuesoll Hagueayuell npu ONyXoaeoll Jdceimyxe

Merton Hean Kiaunnunyeckue JddexkTHBHOCTH
NMOKA3aHUA
[TBA (apeckoxHOE Jlexommpeccust Bricokuii 6110k, 80-95%
JPEHUPOBAHUE) KEIYHBIX ITyTeN HEBO3MO>KHOCTh
SPXIIT
Hapy»xHoBHYTpeHHMI Boccranosnenue ITocne 75-90%
JIPEHAXK raccaxka *eirdu B MepBOHAYAILHOTO
KAIICYHUK JPEHUPOBAHUS
MerTtannnaeckoe JnutensHas XoJIaHTHOKapIMHOMA, 6-12 Mmec.
CTEHTUPOBAaHUE NIPOXOIUMOCTB IIPU pak IDK MIPOXOIUMOCTh
HeornepabeTbHbIX
OITyXOJISIX
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[1macTUKOBBIE CTEHTBI Bpemennoe MynbsTUCTaANIHOE Yacras OKKIIIO3Us
CTEHTHPOBaHUE Je4yeHue
BuyTtpunporokoBas JlokanbHas XoJlaHTHOKapIMHOMA VYay4dmienue
RFA TEPMOACCTPYKIIHS MPOXOAUMOCTH
OIyXOJIH
doToaMHAMHUYECKAs YHUUTO)KEHUE HeomnepabenbHbie VYayuienue
Tepanus OITyXOJIEBBIX KJIETOK B OITYXOJIU KauyecTBa JKU3HU
IIPOTOKE

NHTEepBEHUIMOHHBIE METO/IBI 1O JIy4YE€BOW HABUTALIUEN

UpeckoxkHoe TpaHcrenarnueckoe ommmaproe apenupoanue (ITTH/I)

Meton wucnonb3yercsi, KOrja SHIOCKONWYECKOE JAPEHUPOBAHHWE HEBO3MOXXHO  WIU
Herh(HEeKTUBHO — TIPU BBICOKOM ypoBHE o0cTpykiuu (tunbl Bismuth III-1V), npu onyxonsx Bopot
MEYEeHU, BBIPAKECHHOM CTEHO3€ U aHATOMUYECKUX BapHaIlHsIX.

IITB/] no3BoJiseT:
. CHHM3HUTH OMIUpyOuH;
. MPEIOTBPATUTH XOJIAHTUT;
. MOJITOTOBUTH MALMEHTA K XUMUOTEPAITUHI/XUPYPTHUH;
. BBIITOJIHUTH OJJTHOMOMEHTHOE CTEHTHPOBAHHE.

OddextuBnocts §0-95% B 3aBUCUMOCTH OT YPOBHsI OJI0Ka.

CrenTupoBaHue OMIMAPHBIX IPOTOKOB

Mertannuyeckue CTEHThl HPEANOYTUTENIbHBl MpPU HeonepadelabHBIX OMyXoyax Onarogaps
BBICOKOH ITPOXOAUMOCTH (CBBbIIIE 6—12 MecsIeB).

[InacTUKOBBIE CTEHTHI HUCIOJB3YIOTCS peXe — Yallle B KauecTBE BPEMEHHBIX WIH MpU
HE0OXOJIMMOCTH 3aMEHBI.

Coueranue [ITB/] u creHTHpOBaHUSA SABJISIETCS CTAHIAPTOM IIPU METACTATUYECKOM M MECTHO-
pacrpoCTpaHEHHOM OIYyXOJIEBOU KENTYXE.
Taoauna 3. Ilpeumywecmea KOMOUHUPOBAHHO20 (T1Y14€6020 + IHOOCKONUUECKO20/OHKOIO2UYECKO20)

Jlevenus
KommnonenT Poab B Tepanun
JlyueBas nuarHoctuka (Y3U, MCKT, Omnpenensier ypoBeHb 0J10Ka, JIaHUPOBAHUE
MPXTIT) BMEIIATEIbCTBA
WHTepBeHIMOHHAS paJuoIoTUs BoccTanoBnenue oTToka Kenuu, CTeHTUPOBAaHUE
Oupockonus (OPXIIT) IlepBbIil mIar Ipu AUCTAIBHBIX CTPUKTYpax
XuMuoTEpanus B03MOXHO TOJIBKO MOCTIE YCTpaHEHUs X0JecTas3a
[TannuaTUBHBIE TPOLIEAYPHI VYiydiieHue KkauecTBa KU3HU

UpeckokHble KOMOWHHUPOBAHHBIE BMEIIATENbCTBA
. BuyTtpuneu€éHounble 00X0JHbIE aHACTOMO3bI IIPU CETMEHTAPHOMN 0OCTPYKIIUY;
. OnHOBpEeMEHHBII JOCTYN uepe3 MpaBylo U JIEBYIO JONI0, KOrjga Tpedyercs
JBYXCTOPOHHEE IPEHUPOBAHMUE;
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. PagnouactoTHas aOisiiys OMyXOJIEBBIX CTPUKTYP, MO3BOJISIOIAS PACHIMPUTD
IIPOCBET;
. Bbpaxurepanus BHyTpH NPOTOKOB (/17151 XOJIAHTMOKapLUHOMBI).

Pucynox 2. MPXIII" npu onyxonesoui oocmpykyuu

Poab JIYY€BbIX ME€TO10B B KOM6HHHpOBaHHOM JICUCHHUH
J'IyquHe METOJBI ITO3BOJIAIOT 00eCIeYnTh YCJIOBUSA JIA Z[aJILHef/'IIIIGFO JICUCHMUA:

. HOPMAJM3YIOT OUIHpPYyOHH —, BO3MOXKHO, HAYaJI0 XUMUOTEPAITUH;

. MPEIOTBPALIAIOT XOJAHTUT U CENTUYECKUE OCIIOKHEHHUS;

. YIIYYIIAIOT Ka4€CTBO )KU3HU MALMECHTA;

. YMEHBIIAIOT BBIPAKEHHOCTH 3Y/1a, MHTOKCUKALUU;

. MO3BOJISIFOT CIUIAHUPOBATH PE3EKIUIO WIN MAJUIMATUBHYIO OIIEPALUIO.

KomoOunanus I1TB/] + metannudeckoe CTEHTUpOBaHKE + CUCTEMHAasi XUMUOTEpaIus pU3HaHa
HaunOosee 3(h(HeKTUBHON cTpaTerueil mpu HeonepadeIbHBIX OIyXOJIAX IMOJKETyTOYHON Kele3bl U
XOJIAaHTHOKapIIMHOMAX.

Obcyxxnenne

Ponb yd4eBbIX METOJIOB B JIEYEHHM OIyXOJEBOW MEXaHUYECKOW JKEITYXH CYIIECTBEHHO
paciypmiIach ¢ pa3BUTHEM UHTEPBEHLIMOHHON pajinoyioruu. JluarHocTuyeckue MeToibl OpMUPYIOT
OCHOBY TIPaBUJIBHOTO BBIOOpa TAaKTUKH, a HMHTEPBEHIMOHHBIE BMEIIATEIbCTBA OOECIEUNBAIOT
(YHKIMOHATIBHYIO JEKOMIPECCHIO OMIIMAPHOTO JepeBa.

I1TB/] ocTaércs MeTo10M BBIOOpA MPHU BHICOKUX OIMYXOJIEBBIX CTPUKTYpax, KOI1a 3HIOCKOMHUS
TEXHUYECKH HEBO3MOKHA. CTEHTHUPOBAHUE MTO3BOJIAET JOCTHYD JJINTEIBHOTO KOHTPOJIS CHMIITOMOB U
CHU3UTH KOJINYECTBO TOBTOPHBIX BMEIIATENBCTB.

KomMOuHMpoBaHHBIH MOJX0J], OCHOBAaHHBIA Ha B3aUMOJIEHCTBUU XHUPYPIOB, PATUOJIOTOB U
OHKOJIOTOB, oOecreuynBaeT HaWJIy4YlIMi MPOTrHO3, a MCIOJb30BaHHE HOBBIX TexHoyoruid — RFA,
(dboToaMHAMHUYECKON Tepanmuu, BHYTPIPOTOKOBOM OpaxuTepanmuu -— MPOJOJKAET YIydllaTh
Pe3yJIbTaThI JICUEHUSI.

3akio4enue

JIyueBble METOJBI AUATHOCTUKHU Y MHTEPBEHIIMOHHBIE BMEIIATENBCTBA UTPAIOT LIEHTPAJIBHYIO
pOJIb B COBPEMEHHOM IOJXOJIE€ K JICUEHUIO OIyXOJEBOW MEXAHMUYECKOHM JKEITYXH, ONpPENelss Kak
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TOYHOCTH TTOCTAHOBKH TUATHO3a, TaK ¥ 3P(HEKTUBHOCTH MOCIEAYIONIEH JTeueOHOM TAKTHKHU. Y YUTHIBAS
CJIO)KHOCTh aHATOMUU OWJIMAPHOTO JIEpeBa U Pa3HOOOpa3He OIyXOJEBBIX MPOIECCOB, BHI3BIBAIOIIUX
ero oOCTPYKILHIO, UMEHHO METO/bl BU3YyaJIM3allMH MO3BOJISIIOT CBOCBPEMEHHO BBIIBUTH YPOBEHb U
xapaktep OJIOKa, CTeleHb PacHpOCTPaHEHHOCTHU Mpolecca, 0OCOOEHHOCTH COCYAMCTON WHBAa3MM U
BOBJICYEHUE COCEIHUX CTPYKTYpP. YIbTPa3ByKOBOE MCCIIEJOBAHUE OCTAETCA HE3aMEHUMBIM METOJI0M
MEPBUYHON JMArHOCTHKH, TI03BOJIsIE ObICTPO M OE€30MacHO OICHUTh HAlM4Yhe AWJIATAIlMH KETUHBIX
nporokoB. MCKT ¢ koHTpacTupoBaHHEeM 00€CleYMBAeT KOMILJIEKCHOE MOHUMaHHe MOpP(OIoruu
ONyXOJH, €€ B3aUMOOTHOLIEHUWA C COCYyJaMU M METAacTaTU4eCKUMU u3MeHeHusamu, a MPXII' maér
MaKCHMAaJIbHO JICTATH3UPOBAHHYIO KAPTUHY COCTOSIHHS OMJIMAPHOTO JIepeBa, 9YTO OCOOCHHO BaXKHO B
IUITAHUPOBAHUY UHTEPBEHIMOHHOTO BMEIIATEILCTBA.

HHTEpBEHIIMOHHBIC JIYYE€BbIE METO/IbI, TAKHE KaK YPECKOKHOE TPAHCTENaTHIECKOe OMITapHOe
JPEHUPOBAHMUE, Hapy>KHOBHYTPEHHUE JIPEHAXKH, SHA00MIINApHOE CTEHTUPOBaHUE WU
BHYTPUIIPOCBETHAs  pajuoyacToTHas  a0msuus, CcPOpPMUPOBAIM  OCHOBY  COBPEMEHHOM
MaJIOMHBA3UBHOW TEpPaIlMU OIMYyXOJIEBOH JKEATYXH. DTU METOJbI MO3BOJIAIOT 3((HEKTUBHO YyCTPAHSThH
OunuapHblil OJI0K, MPEeAYNPEeKIATh PA3BUTHE XOJAHTUTA U MEUYEHOYHOW HEJOCTATOYHOCTH, a TaKXKe
CO3/1aBaTb HEOOXOJMMBIE YCIOBUA ISl TOCJIEIYIONIET0 XHPYPruueckoro BMEIIATeIbCTBa,
XUMUOTEpANMK  WJIM  KOMOMHHUPOBAaHHOTO  OHKOJIOTHYECKOro  JiedeHus.  Mcmosnb3oBaHue
METAUIMYECKUX CTEHTOB 3HAYMTEIBHO YBEIWYMBAET [JIMTEIBbHOCTh MPOXOJAMMOCTH IPOTOKOB M
CHUKACT PUCK MOBTOPHOM OOCTPYKIIMH, YTO HMMEET Ba)KHOE 3HAYCHUE B MAJUIMATUBHBIX CXEMax
Jie4eHus1 OOJBHBIX C PACIIPOCTPAHEHHBIMU OIYXOJIIMH ITAHKPEATOOUITUAPHON 30HBI.

KoMOuHMpOBaHHBINA MOIXO0M, BKIIOYAIONINI B3aUMOJCHCTBUE PaJMOJIOrOB, HIOCKOIHCTOB,
XUPYpProB ¥ OHKOJIOTOB, 00€CIIeYMBAET MaKCUMAIbHO WHIUBUAYAIU3UPOBAHHOE JICYCHHUE C YUETOM
KaKk YpOBHS OOCTpYKUMH, TaKk M Ouoioruu omnyxonu. JlydeBble METOIBI IepecTalu ObITh
BCIIOMOTaTeNbHBIM 3B€HOM — OHH CTaJIM KIIOYEBBIMU dTallaMu JeueOHOro mpoiecca, odbecrneunBast
BO3MOXHOCTh KOHTPOJISI CUMIITOMOB, MOJTOTOBKH K IMPOTHBOOIYXOJIEBOW TEpanu W YIyUIICHUS
Ka4yeCTBA KU3HU MAIUEHTOB.

Tak Kak omyxoneBas MEXaHWYeCKas >KENTyXa 4YacTo SBIAETCS NPOSBICHHEM JAJIEKO
3allIe/IIero MpoIecca, MMEHHO HMHTEPBEHIIMOHHAS PAIUOJIOTHSI TO3BOJIAET H30€XKaTh THKETBIX
OCJIIO)KHEHUH MW Ja€T BO3MOXKHOCTHb IPOJUIMTH KU3Hb [MAlMEHTaM, paHEe CUUTABLIMMCS
HeKypaOenbHBIMU. B yClIOBHSX pOCTa OHKOJOTMYECKON 3a00JeBaeMOCTHM M YBEIMYEHHUs 4YHCTa
MMALIMEHTOB C MECTHO-PACIIPOCTPAHEHHBIMU OIYXOJIIMU 3HAYEHNE MUHUMAJIbHO MHBA3UBHBIX JIy4YEBBIX
TEXHOJIOTUH OyaeT mpoAoKaTh PacTH.

Takum o00pa3oM, Jyd4eBbIE METOJIBI JTUATHOCTHMKA M YPECKOXKHBIE WHTEPBEHIIMOHHBIE
BMENIATEIBCTBA SBISIOTCA HEOTHEMIIEMOUN YacThl0 COBPEMEHHOTO MPOTOKOJIA BEACHHUS MAIUEHTOB C
OTTYXOJIEBOM MEXaHMUECKOU KeNnTyXxoi. OHM 00eCTIeunBaIOT TOYHYIO OIIEHKY aHaTOMHUU U XapaKTepa
OOCTPYKIIUU, TIO3BOJISIOT MUHHMH3UPOBATh WHBA3UBHOCTH JICYCHHS, MPEIOTBPAIIAIOT Pa3BUTHE
TSOKENBIX OCIOKHEHUN U CO3/Ial0T HEOOXOJMMBIE YCIIOBHUS JUIS MPOBENEHUS CUCTEMHOW Teparuu.
JlanbHeliiiee  pa3BUTHE TEXHOJOTHH, COBEPIICHCTBOBAaHHWE OOOPYIOBaHUS M  pacHIMpEeHUE
BO3MOXXHOCTEHl MaJTOMHBAa3UBHBIX BMEMIATEIHCTB HEU30EKHO MPHBEAYT K emE Ooliee BBICOKOM
3¢ (HeKTHBHOCTH KOMOMHHUPOBAHHOTO JICYSHHSI U YIYUIIEHUIO TPOrHO3a MAIUEHTOB JAaHHON CII0KHOM
KaTeropuH.
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OLEHKA D®®EKTUBHOCTH YJIbTPA3BYKOBOM SJIACTOI' PAGUA
CTEHOK KEJYHBIX IPOTOKOB IPU BLIGOPE TPAEKTOPUU IYHKIIUA

AHHOTANUA

VIIbTpa3ByKOBblE HABUTallMOHHBIE METOJbl OCTAKOTCSI OCHOBOW 0O€30I1aCHOTO BBIIOJIHEHUS
YPECKOXKHBIX BMEIIATEIbCTB Ha OunumapHod cucreme. OAHaKo TPaAMLMOHHOE YJbTPa3BYKOBOE
UCCIIeIOBAaHNE HE OTpakaeT OMOMEXaHWYECKHE XapPAKTEPHUCTUKU CTEHKH >KETUHBIX MPOTOKOB, YTO
OTpaHUYMBACT TOYHOCTH BHIOOPA ONTUMAIBHOM TPAaeKTOPUH MyHKIMU. B HacTosAmIel pabore n3yyeHa
3¢ (HEeKTHBHOCTh YIBTPA3BYKOBOH dmacrorpaduu caBuroBoil BomHoi (SWE) kak wuHCTpymeHTa
IIPEIBApUTEIILHON OLICHKU KECTKOCTH CTEHOK BHYTPHUIIEYEHOUHBIX KETUHBIX XOJI0B U €€ BIMSHUE Ha
TEXHUYECKYI0  YCIEUIHOCTb  IyHKIMOHHBIX  BMewIaTreiabcTB.  IlomyuyeHHble — pe3ysbTaThl
JI€MOHCTPHUPYIOT, 4TO BKIoueHne SWE B mpoTokos mnpeaonepanoHHONW HaBUralMM IMO3BOJISET
3HAYUTEIbHO MOBBICUTH 3PPEKTUBHOCTH JIOCTYINA, COKPATUTh YMCIIO MOMBITOK MYHKIMU U CHU3HUTH
PHCK MPOLEAYPHBIX OCIOXKHEHUI.

Llens nccinegoBanus

OueHuTh TUarHOCTUYECKYI0 M MPAKTHUUYECKYI0 3HAYMMOCTh YJIBTPAa3BYKOBOW ayacTorpapuu
(SWE) creHok XETYHBIX NMPOTOKOB MPU BBHIOOPE ONTHMAJIHHON TPACKTOPUHU IMYyHKIMH B paMKax
YPECKOKHBIX OMIIMAPHBIX BMEIIATEIbCTB.

Pe3ynbrarsl

Onacrorpaduyeckuii aHaJu3 BBIBWII BBIPAXKEHHYIO BapHaOeNbHOCTb KECTKOCTU CTEHKH
KEMUHBIX MpoTokoB (8-22 klla), oTpakaromlylo CTeNeHb BOCHAleHHs, MHAypauuu U (udposa.
Hcnonb3oBanne SWE npuBeno kK H3MEeHEHHIO NTepBOHAYaJIbHO BEIOpaHHOM 10 B-pexumMy Tpaekropuun
OyHKIMUA y 79% NanMeHTOB, YTO COINPOBOKAAIOCH CYIIECTBEHHBIM YIyYIICHHEM TEXHUYECKHX
IapaMeTpoB MPOLEAYPhl: CHIXKEHHE YnciIa NonbIToK myHKuu ¢ 2,1 1o 1,2 (p < 0,01), cokpamienue
BpeMeHH KaHtoJsuu Ha 42% (p < 0,05), ymeHbllIeHHne 4acTOThl MUKpOKpoBOoTeueHui ¢ 14% no 7%.
ROC-ananu3 mpoaeMOHCTPUPOBAT BBICOKYIO TMPOTHOCTUYECKYIO IIEHHOCTh IMOKa3aTelsl KECTKOCTH,
nopor 14,5 klla nokazan AUC = 0,81 u npezackasplBall CIOKHBIM JOCTYII C BBICOKOH TOYHOCTBIO.
Cepbé3HbIX ocnoxHeHul B rpynne SWE He 3apernctpupoBaHo.

OO6cyxnenue

Pesynbratel moarBepkaaior, uro SWE pacmmpser (yHKIMOHAJIbHBIE BO3MOXHOCTH
yJIbTPa3BYKOBON HaBUTAIMM 33 CUET KOJUYECTBEHHOMN OIIEHKHM OMOMEXaHMYECKHX CBOWCTB CTEHKH
KEMYHBIX TMPOTOKOB. Merton mno3Boiser nudpdepeHpoBaTh 30HBI (PUOPO3HO-MHYPATUBHBIX
W3MEHEHUH, OOBEKTHBHO XapaKTEepPU30BaThb TPYAHOCTh MIPOXOXKACHUS WIJIBI U KOPPEKTHPOBAThH
TPAeKTOPHUIO BMEIIATENIbCTBA 10 Mpokoja. [lomyyeHHble JaHHBIE COIIACYIOTCS C JIUTEPATyPHBIMU
cBeieHUsAMH 00 3(h(heKTUBHOCTH 1acTorpaduu B OL[EHKe renaroouanapHeix cTpykTyp (Shiina et al.,
2015; Park et al., 2019), ogHako BrepBblE JAEMOHCTPUPYIOT €€ NMPHUKIATHOE 3HAYEHHWE MMEHHO B
BbIOOpE MyHKIIMOHHON TPACKTOPHH.

CkenTHuecKkH OLIEHMBasT METOJ, CIEQYyeT OTMETHUTh 3aBHUCHUMOCTh KadectBa SWE ot
IBIXaTENbHBIX — apTe(aKkToB, CIOXKHOCTM Yy TAlMEHTOB C OXHPEHHEM U  OTCYTCTBHE
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CTaHIAPTU3UPOBAHHBIX HOPMATHBOB MJisi OuinuapHOil cTeHkH. TeM HE MeHee, BBIPAKEHHBIN
KJIIMHUYECKUI BBIUTPBIII CBHJIETEIBCTBYET O BRICOKOM NIEPCIIEKTUBHOCTH BKIIFOUEHUS 3NacTorpaduu B
PYTHUHHYIO TIPEIONEPAIMOHHYI0 HABUTAIIHIO.

3aKiroueHne

VYabpTpa3BykoBas diactorpadusi CTEHOK KETUYHBIX IPOTOKOB SBJSETCA 3(PPEKTUBHBIM
WHCTPYMEHTOM TIOBBIIIEHUS TOYHOCTH HABUTAIIUU MPU YPECKOXKHBIX OMIIMAPHBIX BMEIIATEIHCTBAX.
Metoa MO3BOJIAET BBISABIATH O0JIACTM MUHUMAJIBHON >KECTKOCTH, ONTUMHU3UPOBATH HAIpaBIICHUE
MyHKIHH, YMEHBIIATh KOJMYECTBO TEXHUYECKUX IMONBITOK, CHUXKATh YaCTOTy OCJOKHEHUM U
MOBBIIATh OOIIYI0 YCHENIHOCTH mpouenypbl. SWE ciienyer paccMaTpuBarh Kak HEpCHEKTUBHOE
JIOTIOJTHEHUE CTaHAAPTHOTO MPEIONEPalMOHHOTO YIbTPa3BYKOBOI'O MPOTOKOJIA B UHTEPBEHIIMOHHON
PaIuOJIOTHH.

KiroueBrblie ciioBa: yinbTpa3BykoBas siactorpadus; SWE; k€mdHbie MPOTOKH; YPECKOKHAS
MyHKIUS; UHTEPBEHLIMOHHAS PAJHOJIOTHS; MEXaHUYECKas HKENTyXa; BbIOOP TPaeKTOPUHU MYHKIUU;
OHMoMeXaHHYECKHE CBOICTBA TKAHE.

Asqarova Nafisa Rinatovna
Samargand davlat tibbiyot universiteti
Samarqand shahri, O ‘zbekiston Respublikasi

PUNKSIYA YO‘NALISHINI TANLASHDA O‘T YO‘LLARI DEVORLARINING
ULTRATOVUSH ELASTOGRAFIYASI SAMARADORLIGINI BAHOLASH

Annotatsiya

Ultratovushli yo‘naltirish usullari biliar tizimda teri orqali aralashuvlarni xavfsiz bajarishning
asosi bo‘lib qolmoqda. Biroq, an’anaviy ultratovush tekshiruvi o‘t yo‘llari devorining biomexanik
xususiyatlarini aks ettirmaydi, bu esa optimal punksiya yo‘nalishini tanlash aniqligini cheklaydi.
Ushbu tadqiqotda jigar ichi o‘t yo‘llari devorlarining qattigligini dastlabki baholash vositasi sifatida
siljish to‘lqinli ultratovush elastografiyasining (SWE) samaradorligi va uning punksion
aralashuvlarning texnik muvaffaqiyatiga ta’siri o‘rganildi. Olingan natijalar shuni ko‘rsatadiki, SWEni
operatsiyadan oldingi yo*naltirish protokoliga kiritish kirish samaradorligini sezilarli darajada oshirish,
punksiya urinishlari sonini kamaytirish va protsedura asoratlarini xavfini pasaytirish imkonini beradi.

Tadgigot magsadi

Teri orqgali biliar aralashuvlar doirasida optimal punksiya yo‘nalishini tanlashda o‘t yo‘llari
devorlarining ultratovush elastografiyasining (SWE) diagnostik va amaliy ahamiyatini baholash.

Natijalar

Elastografik tahlil yallig‘lanish, induratsiya va fibroz darajasini aks ettiruvchi o‘t yo‘llari devori
gattigligining sezilarli o‘zgaruvchanligini (8-22 kPa) anigladi. SWE dan foydalanish 79% bemorlarda
V-rejim bo‘yicha dastlab tanlangan punksiya yo‘nalishining o‘zgarishiga olib keldi, bu muolajaning
texnik ko ‘rsatkichlarini sezilarli darajada yaxshilash bilan birga kechdi: punksiya urinishlari sonini 2,1
dan 1,2 gacha (p < 0,01) kamaytirish, kanyulyatsiya vaqtini 42% ga qgisqartirish (p < 0,05), mikro gon
ketish chastotasini 14% dan 7% gacha kamaytirish. ROC tahlili qattiqlik ko‘rsatkichining yuqori
prognostik qiymatini ko‘rsatdi, 14,5 kPa chegara AUC = 0,81 ni ko‘rsatdi va yuqori aniqlik bilan
murakkab kirishni bashorat gildi. SWE guruhida jiddiy asoratlar gayd etilmadi.
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Muhokama

Natijalar SWE ot yo‘llari devorining biomexanik xususiyatlarini miqdoriy baholash orqali
ultratovush yo‘naltirishining funksional imkoniyatlarini kengaytirganligini tasdiqlaydi. Usul fibroz-
indurativ o‘zgarishlar zonalarini farqlash, ignani o‘tkazish qiyinligini obyektiv tavsiflash va
sanchishdan oldin aralashuv yo‘nalishini tuzatish imkonini beradi. Olingan ma’lumotlar gepatobiliar
tuzilmalarni baholashda elastografiyaning samaradorligi haqidagi adabiyot ma’lumotlariga mos keladi
(Shiina et al., 2015; Park et al., 2019), biroq birinchi marta uning amaliy ahamiyatini aynan punksion
yo‘nalishni tanlashda ko‘rsatadi.

Usulga tanqidiy yondashganda, SWE sifatining nafas olish artefaktlariga bog‘ligligini, semiz
bemorlarda qiyinchiliklarni va biliar devor uchun standartlashtirilgan me’yorlarning yo‘qligini
ta’kidlash lozim. Shunga gqaramay, sezilarli klinik natija operatsiyadan oldingi muntazam
yo‘naltirishga elastografiyani kiritishning yugqori istigbolini ko‘rsatadi.

Xulosa

O‘t yo‘llari devorlarining ultratovush elastografiyasi teri orqali biliar aralashuvlarda
yo‘naltirish aniqligini oshirishning samarali vositasi hisoblanadi. Usul minimal gattiglik sohalarini
aniqlash, punksiya yo‘nalishini optimallashtirish, texnik urinishlar sonini kamaytirish, asoratlar
chastotasini pasaytirish va muolajaning umumiy muvaffagiyatini oshirish imkonini beradi. SWE ni
intervension radiologiyada standart operatsiyadan oldingi ultratovush protokolining istigbolli
qo‘shimchasi sifatida ko‘rib chiqish lozim.

Kalit so‘zlar: ultratovush elastografiyasi; SWE; o‘t yo‘llari; teri orqali punksiya; intervension
radiologiya; mexanik sariglik; punksiya yo‘nalishini tanlash; to‘qimalarning biomexanik xususiyatlari.

Askarova Nafisa Rinatovna
Samarkand State Medical University
Samarkand city, Republic of Uzbekistan

EVALUATION OF THE EFFECTIVENESS OF ULTRASOUND ELASTOGRAPHY
OF THE BILE CANAL WALLS WHEN CHOOSING THE TRAJECTORY OF THE
PUNCTION

Abstract

Ultrasound navigation methods remain the basis for safely performing transcutaneous
interventions on the biliary system. However, traditional ultrasound examination does not reflect the
biomechanical characteristics of the bile duct wall, which limits the accuracy of choosing the optimal
puncture trajectory. In this study, the effectiveness of shift wave ultrasound elastography (SWE) as a
tool for preliminary assessment of the hardness of intrahepatic bile duct walls and its influence on the
technical success of puncture interventions was studied. The obtained results demonstrate that
including SWE in the preoperative navigation protocol significantly increases access efficiency,
reduces the number of puncture attempts, and decreases the risk of procedural complications.

Purpose of the research

To assess the diagnostic and practical significance of ultrasound elastography (SWE) of the
bile duct walls in choosing the optimal trajectory of puncture within the framework of transcutaneous
biliary interventions.
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Results

Elastographic analysis revealed pronounced variability in the hardness of the bile duct walls
(8-22 kPa), reflecting the degree of inflammation, induration, and fibrosis. The use of SWE led to a
change in the initially selected puncture trajectory according to the B-regime in 79% of patients, which
was accompanied by a significant improvement in the technical parameters of the procedure: a decrease
in the number of puncture attempts from 2.1 to 1.2 (p < 0.01), a reduction in cannulation time by 42%
(p <0.05), adecrease in the frequency of micro- bleeding from 14% to 7%. ROC analysis demonstrated
high predictive value of the stiffness index, with a threshold of 14.5 kPa showing AUC = 0.81 and
predicting complex access with high accuracy. No serious complications were recorded in the SWE
group.

Debate

The results confirm that SWE expands the functional capabilities of ultrasound navigation by
quantitatively assessing the biomechanical properties of the bile duct wall. The method allows for the
differentiation of fibro-indurative changes zones, objective characterization of needle penetration
difficulties, and correction of the intervention trajectory before the injection. The obtained data are
consistent with literature data on the effectiveness of elastography in assessing hepatobiliary structures
(Shiina et al., 2015; Park et al., 2019), however, demonstrate its applied significance for the first time
precisely in the selection of a puncture trajectory.

Skeptically assessing the method, it should be noted that the quality of SWE depends on
respiratory artefacts, complications in obese patients, and the lack of standardized standards for the
biliary wall. Nevertheless, a pronounced clinical gain indicates a high prospective inclusion of
elastography in routine preoperative navigation.

Conclusion

Ultrasound elastography of the bile duct walls is an effective tool for improving navigation
accuracy during transcutaneous biliary interventions. The method allows for the identification of
minimal rigidity areas, optimization of puncture direction, reduction of technical attempts, reduction
of complications, and improvement of overall procedure success. SWE should be considered a
promising addition to the standard preoperative ultrasound protocol in interventional radiology.

Keywords: ultrasound elastography; SWE; bile ducts; transcutaneous puncture; interventional
radiology; mechanical jaundice; selection of puncture trajectory; tissue biomechanical properties.

Beenenue

[TyHKIIMOHHBIE BMEIIATEIbCTBA Ha OWIIMAPHOM cHCTeMe, MpPEXIE BCEro YpPEecKOoXKHas
ypecrney€HOYHasi XOJaHTHOCTOMUS, OCTAlOTCS METOJaMU BBIOOpa MpU JIEYEHUH OOCTPYKTHBHOMN
KCITYXH PA3IMYHOIO T'C€HE3a. TexHndueckas YCIIEMIHOCTE MPOUCAYpPhI ONpPEACTIACTCA TOYHOCTBIO
HaBUTAIUH, 3/IEKBATHOCTHIO BU3yaJIH3allMK BHYTPUIICUEHOUHBIX TPOTOKOB U KOPPEKTHOCTHIO BEIOOpa
IIyHKIIMOHHON TPAEeKTOPUHU, MUHUMHU3UPYIOILEH PUCK T€MOPPAruueCKUX OCIOKHEHUM, IIOBPEKICHUS
COCYJUCTBIX CTPYKTYp U HEI((HEKTUBHON KaHIOJISLINY.

TpaauunoHHOE YJIBTPa3BYKOBOE HCCIEIOBaHME IIO3BOJIIET JOCTATOYHO YOEIUTEeNbHO
OLIEHUBATh TUAMETP M apXUTEKTOHUKY KETUHBIX XO0B, OJJHAKO €r0 HH()OPMATUBHOCTh OrpaHHuYEHA
HEBO3MOYKHOCTBIO KOJIMYECTBEHHOTO aHAIN3a OMOMEXaHUYECKUX CBOMCTB CTEHKHU IMpOTOKa. Me>1<)1y
TEM, CTPYKTYpPHO-(QYHKIIMOHAIbHBIE U3MEHEHUS CTEHKH, BO3HUKAIOLIME IPU JUIUTEILHOM XOJIecTase,
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BOCHaJIecHUU U (GuOpo3e, HEMOCPEACTBEHHO BIMSIOT HA MPOXOJUMOCTh TKAHEW IS MyHKIMOHHOMN
WIJIBl, @ CIEJOBATeIbHO — Ha BEPOATHOCTh MHOTOKPATHBIX IOMNBITOK U CBSI3aHHBIX C HUMH
OCJIOKHCHUH.

C paszButueM snacrorpaduyeckux TEXHOJIOTUH, B YACTHOCTH METOJIUKH CIBHUIOBBIX BOJH
(SWE), nosiBmiiack BO3MOKHOCTh KOJIMUYECTBEHHO OLIEHUBATH JKECTKOCTh PA3IMYHBIX TUIIOB TKaHEH,
BKJIFOYAsl AJIEMEHTHhI OunumapHoil cuctembl. XoTss SWE monyumna mmpokoe pacupocTpaHeHHE B
rernaroyioruy, e MNPUKIaJHOE 3HAUYE€HHWE MpPU TUIAHUPOBAHUU TPACKTOPUU MYHKIMH KETUYHBIX
MIPOTOKOB MOKa U3Y4YEHO HEJOCTATOYHO.

Hacrosiee uccienoBanue HampaBiI€HO Ha BBISBICHUE JUATHOCTHUYECKOW M MPAKTHYECKOM
3HAYUMOCTH  YJIBTPA3BYKOBOW 3nactorpaduu  CTEHOK JKEMYHBIX IMPOTOKOB B YCIOBHUSAX
WHTEPBEHIIMOHHOW paauoioruu. Mbel mpeamnoiaraeM, 4To MpeiBapuTelIbHas 3acrorpadudeckas
OLIEHKA YYaCTKOB IIPEIO0JIaraeMoro MyHKIIMOHHOTO JOCTYyTa O3BOJIET ONTUMHU3UPOBATH HABUTAIHIO
Y TIOBBICUTH 3P PEKTUBHOCTH BMEIIATENILCTBA.

MartepuaJibl 1 METO/IbI

Opranu3zanus ucciaeaoBaHus

HccrnenoBanue BBIMOJIHEHO B TMPOCHEKTHBHOM JAH3aiiHe, BKJIIOYAIOIIEM MAalMEHTOB C
MEXaHUYECKON IKENTYXOM, KOTOPHIM IO KIMHUYECKUM TOKA3aHHUSIM BBITIOJIHIIACH YPECKOXKHAS
MyHKIIMOHHAST JIeKOMIpeccust KEMYHBIX MyTed. [lanueHTsl BKIIIOYAIWCH TMOCIEAOBATENIbHO, 0€3
paHIOMU3AIIHNH.

[lepen BMemaTeIbCTBOM MPOBOIMIIACH KOMIUIEKCHAS YJIBTPA3BYKOBasi OIEHKA: CTaHAApTHOE
cepolKalbHOe H300pakeHue, BEToBoe nomriepoBckoe kapTupoBanue 1 SWE. Ocoboe BHuUMaHue
YAETSUIOCh  aHAM3Y YYacTKOB CTEHKH TNPOTOKA, MOTEHIMAIbHO PACIONOXKEHHBIX  BJOJb
MpeInoiaraeMoi TPaeKTOPUH MyHKIUH.

Pucynok 1. SWE-kapta >XECTKOCTHM CTEHKH S>KETYHOTO TMPOTOKA (TMpUMEp pacrpeaencHus
AIACTUYHOCTH)

KpI/ITepI/II/I BKIIOYCHUA U UCKITIOUCHU A
B nccnegoBanue BKIIOYANINCh AIlUEHTHI:

. C KJIMHUYECKU MOITBEPKAEHHONW 00CTPYKTUBHOM JKENTYXOM;

. C pacHIMpPEHHBIMU BHYTPUIIEYEHOYHBIMU IPOTOKAMHU (JUAMETP >4 MM);
. IIPY OTCYTCTBHUH BBIPAXKEHHBIX KOAryJIONAaTHH;

. MOANKCaBIINEe UHPOPMUPOBAHHOE COTJIACHE.

Hcki1ro4aanuch NalUEHTHI C:
® BBIPAKCHHBIM aACIIUTOM;
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. OTCYTCTBHEM aKyCTUYECKOT'O OKHA;
. HECTaOMJIbHBIM TeMOTUHAMUYECKHM CTaTyCOM.
VapTpa3BykoBasi OILIEHKa MPOBOJMJIACH C HUCIOJIb30BaHHEM JaTdukoB 3—5 MIm Ha ammapartax
skcneptHoro kiacca. [ms SWE ¢ukcupoBanuce Tpu OTAETBHBIX M3MEPEHUS KECTKOCTH CTEHKH
IPOTOKA B KKI0H M3 TOYEK MPEAIOIaraeMoro IMyHKIIMOHHOTO HanpaBieHus. [lomydeHHble 3HaYeHUS
YCPEITHSUTUCE.
JIns MCKITIOYEHUS BIMSHUS apTepHaIbHBIX CTPYKTYp aKTHBHO Hcrosb3oBaimy pexum LK.
30HBI, IEMOHCTPHUPYIOIINE MUHUMAIbHYIO )KECTKOCTh, PACCMAaTPUBAIHMCH KaK MPEANOYTUTEIbHBIC [T
BbIOOpA TPACKTOPHH.
Ta6auna 1. lnarHocTryeckoe 1 NpoueypHOe 3HaUeHUE yIbTpa3ByKoBoii anacrorpaduu (SWE) npu
BbIOOpE TPACKTOPUU MYHKIUH JKETYHBIX TPOTOKOB.

IMoka3zarennb I'pynna 6e3 I'pynna ¢ CrarucTuyeckas
3Jjiacrorpaguu ucnojab3osanneM SWE 3HAYMMOCThH
(TpaaMIUOHHBII
¥Y3-KOHTPO.JIb)
Cpennee unciio 2,1+0,7 1,2+0,4 p<0,01
MONBITOK IMYHKITUH
Cpennee Bpems J10 6,8+2,4 39+1,5 p <0,05
KaHIOSAIMU (MUH)
Yacrora 14 % 7% p=0,04
MHKPOKPOBOTECYEHU N
Crnyyan u3MeHEHUS — 79 % —

TPAaeKTOPUU HA OCHOBE
HUCCIIENOBAHUI

[Toporoas — 14,5 xIla AUC =0,81
KECTKOCTBD,
MpeICKa3bIBAIOIIAs
CIIOKHYIO ITyHKITUIO

YcneurHocTh 71 % 92 % p<0,01
MIEPBUYHOMN MYHKIIUU

Kputepun onieHkH 3pPeKTUBHOCTH
1. YHCII0 TOMBITOK ITyHKIUH;

2. CyMMapHO€ BpeMs JOCTHKEHUS IIPOCBETA IIPOTOKA;

3. KPOBOTOYMBOCTB ITYHKIIMOHHOI'O KaHaJIa;

4, JacTOTa OCIOKHECHHI,

5. COTJIACOBAaHHOCTb MEXAY BBIOOPOM TpaeKTOpHM IO cTaHaapTHoMy Y3U u mo mAaHHbIM

SWE.
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CrarucTrueckuil aHaau3 NpoBOAMIICS ¢ ucnosb3doBanueM U-kputepust Manna—Yutnu, ROC-
aHaJIM3a U KOppesIMOHHOro aHanu3a CrnupmeHa.
PesyabTarsl
Dnacrorpaduyeckue XapaKTepUCTUKHU CTEHKU KETYHBIX MPOTOKOB

HccnenoBanne mnoareepawio, uyto SWE  1o3BojseT BU3yadu3UpOBaTh  JIOKAJIbHBIE
OMOMEXaHUYECKHEe pa3INuus CTEHKH MPOTOKA, HE BBIABJISEMbIE B TPAJUIIMOHHOM YJIbTPa3ByKOBOM
pexxume. BennunHbl 371aCTUYHOCTH BapbUPOBaIM B nipeaenax ot 8 go 22 klla.

CermeHTsl ¢ NOBBIIEHHON kEcTKOCThIO (>18 kIla) cooTBeTCTBOBAIM 30HAM BBIPA)KEHHOI'O
BOCIIAJICHUS, NEPUAYKTAIBHOTO HHIYPAaTUBHOTO OTEKa Win (ubpo3a, 4To OBUIO MOATBEPKIECHO
WHTPAONEPALMOHHBIMU JTaHHBIMU U Tocienytommumu KT-uccnenoBanusimMu. 30HbI ¢ MUHUMAIBHOU
x€ctkocthio (8—12 xIla) ornuuanmuce OOJBIICH MMOAATIUBOCTHIO W oObOecreynBaid HauOolee
«TEXHUYECKH JIETKYI0» MyHKLHUIO.

Bnusaue SWE Ha BbIOOp TPaeKTOpPHUH MyHKLIUU

Tpaekropusi, BbIOpaHHasi Ha OcHOBe osnactorpaguu, B 79 % ciydaeB oTiau4asach OT
TPAaeKTOPHUH, ONpPEACIEHHON TOJIBKO 1O B-pexumy. Ilpu 3TOM M3MeHEHHE HANpaBJICHUS ITyHKIIUU
MIPUBOJWIO K CHUKEHUIO KOJIMYECTBA MONBITOK M YMEHBIIEHHUIO BPEMEHU JI0CTYTA.

TexHuyeckast yCIenHoCTb TPOLEaAypbl

[Ipumenenne SWE conpoBoxaanocs:

. CHID)KEHHUEM CPEHEro KOJIMYEeCTBa MONBITOK MyHKuu ¢ 2,1 1o 1,2 (p <0,01);

. COKpaIlleHHeM BPEeMEHHU KaHIosuu mpotoka Ha 42% (p < 0,05);

. YMEHBIIEHUEM 4Kciia MUKpOKpoBoTeueHuit ¢ 14 % no 7 %, uTo yka3biBaeT Ha Oosee
HIAJAIINAN XapaKkTep MyHKIHUH;

. OTCYTCTBUEM CEPbE3HBIX OCI0KHEHUH, YTO IEMOHCTPUPYET 0€30MaCHOCTh METOIUKH.

. IIpornoctuyeckas neHHocts SWE

ROC-ananu3 moaATBepIMII BBICOKYIO TPOTHOCTUYECKYIO 3HAUUMOCTh TTOKa3aTels )KECTKOCTH.
[ToporoBoe 3nauenue 14,5 xlla onpeneneHo kak KpUTHYECKOE AJIsi MPOTHO3UPOBAHUS TEXHUYECKU
TPpyAHOW INyHKOUHU. lIpy npeBBIIEHMH MAaHHOTO MOPOra BEPOSTHOCTh OCJIOXKHEHHOIO JOCTYIa
yBenuuuBajgach Oosee yem B gBa paza (AUC = 0,81), 4ro mnogué€pkuBaeT KIMHUYECKYIO
nesnecoodpasHocTs npumeneHust SWE.

PucyHnok 2. YpTpa3BykoBas HaBUTallMsl IPU YPECKOKHOM IMyHKIUU JKETYHBIX TPOTOKOB
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Oo0cyxaenne

PacmmmpenHas unTepriperanys pe3ysibTaToB MO3BOJSET yTBEp)KAaTh, yTo SWE 3HaunTenbHO
YCUJIMBAECT HABUTAIIMOHHYIO LIEHHOCTh MPEAONEPAIMOHHOTO  YJIbTpa3ByKa. iactorpadus
obecreyrBaeT BO3MOXKHOCTh UG (epeHIMPOBAHHOTO aHAIM3a yYaCTKOB CTEHKHU IIPOTOKA, BHIIBICHUS
30H (uOpPO3a U OLIEHKY MX BJIMSHUSA HAa BEPOSTHOCTh YCIIEUIHOI'O MPOXOXKAECHUS UIJIBI.

[TonyyeHHbIe JaHHBIE COTIIACYIOTCA C TEHICHIIUAMU, ONIMCAaHHBIMU B 3apyO0eXHOM JInTepaType,
rze anacrorpadus NOATBEPKIAET CBOIO 3(P(HEKTUBHOCTh MPHU OLIEHKE CTPYKTYp HNEUEHH U JKETUHBIX
xonoB (Park et al., 2019; Shiina et al., 2015). OnHako Halie HccleIOBaHUE AEMOHCTPUPYET Ooliee
y3KHii, HO IPaKTUYECKUM acleKT — ucnoiyib3oBanue SWE He [l AMarHoCTUKH, a JUIsl TAKTUYECKOTO
BbIOOpA TPACKTOPUU MYHKIIUH.

Kputnuecku orieHMBasi METO/, BaXKHO OTMETUTDH €0 OrPaHUUYEHUS:

. 3aBUCUMOCTh KadecTBa SWE-curnana oT JOKadM3allMd TPOTOKA M JbIXaTEIbHBIX
JIBYDKCHHI,

. TPYJAHOCTb IPUMEHEHUS METOIUKH Y MAIIUEHTOB C 0)KUPEHUEM;

. OTCYTCTBHE CTAaHJIAPTU3MPOBAHHBIX HOPMATUBHBIX TUAMA30HOB 3JACTHYHOCTU JIJIS
CTCHOK XEITYHBIX MyTeH.

Tem He MeHee, MPAKTUYCCKUI BBIMTPHIII — COKpAIIEHUE YHCIA TOMBITOK W CHIDKCHUE
OCJIO)KHEHUW — TIPEACTABIACTCS KIMHUYECKH 3HAYUMBIM M TOJATBEPKAAECT IMOTEHIUAIBHYIO
PYTHHHYIO TIOJIE3HOCTh METO/IA.

3ak/aoueHue

YabpTpazBykoBas anactorpadus CTEHOK JKETUHBIX MIPOTOKOB SIBIIIETCS

BbICOKOHH(i)OpMaTI/IBHbIM AOIIOJIHECHUEM K TpaAHUIHUOHHOMY YJIbTPA3BYKOBOMY HCCIICAOBAHUIO IIPpU
IIaHUPOBAHUH NYHKIIMOHHBIX BMCIIATCIILCTB. MeTo 03BOISET:

. BBISIBJIATh YYAaCTKM MUHUMAJIBHOM KECTKOCTU JUIsl ONTHUMHU3ALMHM ITYHKIHMOHHOU
TPaeKTOPUH;

. CHUATh KOJMYECTBO TEXHUYECKUX TOTMBITOK;

. YMEHBIIIATh PUCK UHTPAOTIEPAIIMOHHBIX OCIOKHEHUI;

. MOBBIIIATh OOIIYI0 S(PGEKTHBHOCT, M 0€30MACHOCTh YPECKOXKHBIX OMIIMApHBIX
pouenyp.

Bxmrouennne SWE B CTaH,Z[apTHHﬁ IMPOTOKOJ HpeHOHepaHI/IOHHOﬁ HaBUT'AlUU MPEACTABIACTCA
MEPCICKTUBHBIM HAIIPABJIICHUCM PA3BUTHUA HHTepBeHHHOHHOﬁ paaruoJIOTHH.
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ZICH KO‘KRAK TO‘QIMALARIGA EGA AYOLLARDA QO‘SHIMCHA
SKRINING STRATEGIYALARI (ULTRATOVUSH, MAGNIT-REZONANS
TOMOGRAFIYA, IKKI ENERGIYALI KONTRASTLI RAQAMLI MAMMOGRAFIYA)
SAMARADORLIGI

Annotatsiya

Zich fibroglandulyar ko‘krak to‘gimalariga ega ayollarda oddiy ragamli mammografiya
sezuvchanligi sezilarli darajada pasayadi, bu esa ko‘krak bezi saratonining erta bosqichda
aniqlanishiga to‘sqinlik giladi va interval saratonlarning yuqori chastotasiga olib keladi. Shu sababli
qo‘shimcha skrining metodlarini — ultratovush tekshiruvi (US), magnit-rezonans tomografiya (MRI)
va ikki energiyali kontrastli ragamli mammografiya (CEDM) ning samaradorligini baholash
zamonaviy radiologiyaning eng muhim yo‘nalishlaridan biri hisoblanadi.

Ushbu tadgiqot 20052024 vyillarda chop etilgan yuqori darajadagi dalillarga asoslanib, zich
ko‘krak parenximali ayollarda qo‘shimcha skriningning diagnostik ahamiyatini kompleks tarzda tahlil
qiladi. Natijalar US qo‘shimcha ravishda har 1000 ayolga 2—3 ta saraton aniqlanishini ta’minlashini,
biroq noto‘g‘ri ijobiy natijalar va ortiqcha biopsiya xavfini oshirishini ko‘rsatadi. MRI eng yuqori
sezuvchanlikka ega bo‘lib, saratonni aniqlash ko‘rsatkichini 10-16/1000 gacha ko‘taradi hamda
interval saratonlarni kamaytiruvchi yagona metod sifatida o‘z ahamiyatini namoyon etadi. Ikki
energiyali kontrastli mammografiya (CEDM) esa DMga nisbatan yuqori informativlikka ega bo‘lib,
MRIga yaqin aniqlik darajasini ta’minlaydi va qo‘llashda logistik qulayliklar yaratadi.

Tahliliy yondashuv qo‘shimcha skriningning barcha afzalliklari bilan bir qatorda uning
cheklovlarini ham ko‘rsatadi: US operatorga bog‘liq, MRI yuqori narx va kontrastga bog‘liq xavflarga
ega, CEDM esa yodli kontrast ta’siriga sezgir bemorlarda ehtiyotkorlik bilan qo‘llanadi.

Xulosa sifatida, zich ko‘krak to‘qimali ayollarda optimal skrining strategiyasi yagona universal
metodga emas, balki individual xavf profiliga asoslangan yondashuvga tayangan holda tanlanishi
lozim. Integrativ skrining modeli saratonni erta aniglash samaradorligini oshirish, interval saratonlar
ko‘payishining oldini olish va populyatsion xavfsizlikni ta’minlashning eng maqbul yo‘li sifatida taklif
etiladi.

Kalit so‘zlar: zich ko‘krak to‘qimasi; qo‘shimcha skrining; ultratovush tekshiruvi (US);
magnit-rezonans tomografiya (MRI); ikki energiyali kontrastli ragamli mammografiya (CEDM); BI-
RADS; ko‘krak bezi saratoni; saratonni erta aniqlash; ragamli mammografiya; diagnostik
sezuvchanlik; interval saratonlar; fibroglandulyar parenxima; skrining strategiyasi; kontrast usullari;
overdiagnosis; riskga asoslangan skrining modeli.

Paxmamoe Hcmoocon Camedrconosuu
Camapranockuil 20cy0apcmeeHHblll MeOUYUHCKUL YHUGepCUmem
2. Camaprano, Pecnybnuku Y30exucman

3ODPEKTUBHOCTH CTPATEIM JONMOJHUTEJIBHOIO CKPUHUHT A ¥
JKEHIIAH C IJIOTHOM I'PYJTHON TKAHBIO (YJBTPA3BYKOBASI, MATHUTHO-
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PE3OHAHCHASA TOMOI'PA®USA, IBYXOHEPI'ETUYECKASA KOHTPACTHASA
OUPPOBASA MAMMOI'PA®USA).

AHHOTanus

VY XKEeHIMH C IUIOTHOM (puOpOriaHayIsipHOM TKaHbIO I'PYJIU YYBCTBUTEIBHOCTh OOBIYHON
1 poBoil MaMMorpaduu 3HAYUTEIBHO CHUXKAETCS, YTO NPENSATCTBYET PAaHHEMY BBIBICHHUIO paka
MOJIOYHOH KeJIe3bl U NMPUBOJUT K BBICOKOM 4acTOTE MHTEPBAIbHBIX BUIOB paka. [loaToMy oueHka
3G (GEKTUBHOCTH JONOJHUTEIbHBIX CKPUHUHIOBBIX METONOB - YJIbTPa3ByKOBOI'O HCCIIEOBAaHUS
(Y3U1), wmarnuTHO-pe3oHaHcHoi Ttomorpaduun (MPT) wu mmdpoBoii mammorpadum ¢
AByXdHepreTuueckuM KoHTpactoM (L[DJM) - sBigercs OOHMM U3 BaXHEWIIUX HalpaBICHUI
COBPEMEHHOM PauOJIOIUH.

JlanHOE€ ucciieoBaHNe, OCHOBAHHOE HAa BHICOKOM YPOBHE J0Ka3aTENbCTB, ONyOJMKOBAaHHBIX B
2005-2024 rr., KOMIUIEKCHO AaHAJIM3UPYET JUArHOCTHYECKYIO 3HAUYUMOCTb JIOMOJIHUTEIIBHOTO
CKPUHMHIA Yy OKEHIIMH C IUIOTHOW IAapeHXMMOH TIpyau. Pe3ynpTaTsl NOKa3blBalOT, 4To Y3
JIONOJTHUTEIBHO 00ecrieunBaeT BolsBIeHHE 2-3 ciyyaeB paka Ha 1000 xKeHINH, HO yBEJIMYUBAET PUCK
JIOXKHBIX TIOJIOKUTENIBHBIX Pe3yJIbTaTOB U H30bITouHOM Ouoncuu. MPT obGnagaer HauBbICIIEH
YyBCTBUTEJILHOCTBIO, MOBBIIIAs YaCTOTy BbIsABIeHHs paka a0 10-16/1000 u gemoHCTpuUpysl CBOIO
3HAYUMOCTb  KaK  €IUHCTBEHHBIH  METOJ  CHID)KEHHMS  MHTEpPBAJIbHBIX  CIy4yaeB  paka.
JIByxsHepreTuyeckass ~KoHTpacTHas Mammorpadust ([ADKM) obnamaer Oonee  BBICOKOM
nH(GOPMATUBHOCTHIO 10 cpaBHeHHIO ¢ JIM, obOecrieunBaeT ypoBeHb TOYHOCTH, Onmskuii Kk MPT, u
CO3/1a€T JIOTUCTUYECKUE Y100CTBA B UCIIOJIb30BaHUH.

AHaJIUTUYECKUN NTOIXO0/] TIOKAa3bIBAET, HAPSLY CO BCEMU IPEUMYILECTBAMU JONOJIHUTEIBHOIO
CKpPUHUHTA, U ero orpanudeHus: US 3aBucur ot oneparopa, MPT nMeeT BbICOKME CTOMMOCTHBIE U
KOHTpacTHble pucku, B To Bpemsa kak CEDM octopoxHo wucnonb3dyercs y HalUEHTOB,
YyBCTBUTEJIBHBIX K BO3ACHCTBUIO HOAHBIX KOHTPAKTOB.

B 3akitoueHue cienyer OTMETHTb, YTO ONTHMAajbHas CTpaTeruss CKpUHUHIA y KEHILUH C
IJIOTHOM TpyJHOW KJIETKOM JOJKHA OCHOBBIBATHCS Ha MOJXOJE, OCHOBAHHOM Ha WUHAMBHUIYaJIbHOM
npodune pucka, a He Ha €IMHOM YHHMBEpPCAJIbHOM MeToje. Mojenb MHTErpaTMBHOIO CKPUHHHIA
IpesiaraeTcsi Kak Hanbosee ONTUMaIbHBIN c10co0 MOBbIIEHNS 3PPEKTUBHOCTH PAaHHETO BBISBICHUS
paka, TpeAOTBpPAIIECHUS paAcIpOCTPaHEHHs HWHTEPBAJIBHBIX BUJOB paka U obOecrnedyeHus
MOMYJIAUOHHON O€30MaCHOCTH.

KiroueBble cJji0Ba: IUIOTHas TKaHb TPYJHOW KIETKH; JOIOJIHUTENIbHBIA CKPUHMHT;
yapTpa3BykoBoe  uccinenoBanue  (Y3U);  marHuTHo-pe3oHaHcHas — Tomorpagus  (MPT);
JByXdHepreTuyeckas KoHTpacTHas iudposas mammorpadus (CEDM); BI-RADS; pak monouHO#H
JKelle3bl; paHHEe BbISBICHHE paka; HudpoBas MaMMmorpadus; TUarHoCTHYECKas YyBCTBUTEIbHOCTD;
UHTEpBaJIbHbIE BHUJABI paka; (QUOporiaHaylspHas NapeHXHMa; CTpaTerus CKPUHUHIA; METOJbI
KOHTPACTUPOBAHHUS; OBEPIMAarHOCTUKA; MO/IETb CKPUHUHTA, OCHOBAHHAs HA PUCKE.

Rakhmatov Istodjon Samedjonovich
Samarkand State Medical University
Samarkand city, Republic of Uzbekistan
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EFFICIENCY OF ADDITIONAL SCREENING STRATEGIES (ULTRASOUND,
MAGNETIC RESONANCE TOMOGRAPHY, TWO-ENERGY CONTRAST DIGITAL
MAMMOGRAPHY) IN WOMEN WITH DENSE CHEST TISSUE

Abstract

comprehensively analyzes the diagnostic significance of additional screening in women with
dense breast parenchyma. The results show that US additionally provides 2-3 cancer diagnoses per
1000 women, but increases the risk of incorrectly positive results and excessive biopsy. MRI has the
highest sensitivity, raising the cancer detection rate to 10-16/1000 and demonstrating its significance
as the only method for reducing interval cancers. Two-energy contrast mammography (CEDM) has
higher informativeness compared to DM, provides an accuracy level close to MRI, and creates
logistical conveniences in use.

The analytical approach, along with all the advantages of additional screening, also shows its
limitations: US depends on the operator, MRI has high cost and contrast-dependent risks, and CEDM
is used cautiously in patients sensitive to the effects of iodine contrast.

In conclusion, the optimal screening strategy for women with dense breast tissue should be
selected based on an approach based on an individual risk profile, and not on a single universal method.
The integrative screening model is proposed as the most optimal way to increase the effectiveness of
early cancer detection, prevent the growth of intermittent cancers, and ensure population safety.

Keywords: dense chest tissue; additional screening; ultrasound examination (US); magnetic
resonance imaging (MRI); double-energy contrast digital mammography (CEDM); BI-RADS; breast
cancer; early detection of cancer; digital mammography; diagnostic sensitivity; interval cancers;
fibroglandular parenchyma; screening strategy; contrast methods; overdiagnosis; risk-based screening
model.

Kirish

Ko‘krak bezlari parenximasining zichligi ayollar orasida keng uchraydigan biologik
xususiyatlardan biri bo‘lib, fibroglandulyar to‘qimaning yog* to‘qimasiga nisbatan ustunligi bilan
xarakterlanadi. Xalqaro tasnifga ko‘ra, bu holat Ko‘krak tasvirlarini hisobotlash va ma’lumotlar tizimi
(Breast Imaging Reporting and Data System — BI-RADS)ning C va D toifalariga mos keladi. Zich
parenximali ayollarda oddiy ragamli mammografiya (Digital Mammography — DM)
sezuvchanligining keskin pasayishi klinik amaliyotda chuqur tashvish uyg*otadi.

Yuqori ko‘krak zichligi nafaqat tasvir kontrastini kamaytiradi, balki yirik epidemiologik
tadgiqotlarda ko‘krak bezi saratoni rivojlanish xavfini 4—6 barobar oshiruvchi mustaqgil xavf omili
sifatida isbotlangan (Boyd va boshg., 2007). Aholi skriningi hajmining kengayishi, saratonning erta
bosqichda aniqlanishining ahamiyati va ayollarda ko‘krak zichligining yuqoriligi (aynigsa 40-55 yosh
oralig‘ida 40-50 % gacha) qo‘shimcha tasvirlash usullarining samaradorligini qayta baholashni talab
gilmoqda.

Zich ko‘krak to‘qimali ayollarda qo‘shimcha skrining shakllari sifatida:

— Ultratovush tekshiruvi (Ultrasound — US),

— Magpnit-rezonans tomografiya (Magnetic Resonance Imaging — MRI),

— Ikki energiyali kontrastli ragamli mammografiya (Contrast-Enhanced Dual-Energy
Mammography — CEDM)
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keng muhokama gilinmoqda.

Ushbu magolaning magsadi — yugqori zichlikdagi ko‘krak to‘qimali ayollarda mazkur uch
metodning diagnostik sezuvchanligi, aniq saraton aniqlash ko‘rsatkichi, interval saraton chastotasi va
noto‘g‘ri ijjobiy natijalar ko‘lamiga ta’sirini ilmiy asosda baholash, mavjud dalillarning kuchli va zaif
tomonlarini tahlil gilish hamda skeptik, dalilga asoslangan xulosalarga erishishdir.

Materiallar va metodlar

Tadgigot PubMed, Scopus va Cochrane Library bazalarida 2005-2024 yillar oralig‘ida chop

etilgan maqolalarga asoslangan sistematik adabiyot sharhi ko‘rinishida tashkil etildi. Qidiruv
quyidagi kalit iboralar bilan amalga oshirildi: dense breast, supplemental screening, ultrasound,
MRI, contrast-enhanced mammography, interval cancer, overdiagnosis.

Tanlov mezonlari:

Zich ko‘krak parenximali (BI-RADS C-D) ayollarni o‘rgangan tadqiqotlar.

Mammografiyaga qo‘shimcha skrining sifatida US, MRI yoki CEDM qo‘llanilgan ishlar.

Sezuvchanlik, spetsifiklik, saraton aniqlash ko‘rsatkichi (Cancer Detection Rate — CDR),

biopsiya chaqiruv darajasi va interval saraton chastotasini o‘lchagan ishlanmalar.

Prospektiv, retrospektiv klinik tadgigotlar, meta-tahlillar, randomizatsiya gilingan tadqgiqotlar.

Har bir metoda doir natijalar quyidagi parametrlar asosida tahlil gilindi:

— sezuvchanlik,

— spetsifiklik,

— CDR (1000 ayolga nisbatan),

— biopsiyaga yuborish chastotasi,

— Qayta chagiruv darajasi,

— interval saraton kamayishi.

Statistik ma’lumotlar turli tadqiqotlarning o‘rtacha qiymatlari asosida umumlashtirildi, ammo

ularning metodologik farglari tangidiy yondashuvda inobatga olindi.

Natijalar

1. Ultratovush tekshiruvi (US)

US zich ko‘krak to‘gimasi fonida mammografiya ko‘ra olmagan shishlarni aniglashda samarali
bo“lib, ko‘plab klinik sinovlarda go‘shimcha 2,0-3,0 ta saraton / 1000 ayol ko‘rsatkichiga ega (Berg
va boshq., 2012). Ayniqgsa avtomatlashtirilgan ko‘krak ultratovushi (Automated Breast Ultrasound
System — ABUS) operatorga bog‘liglikni qisman kamaytiradi.

1-jadval. Zich ko‘krak to‘qimalariga ega ayollarda qo‘shimcha skrining usullarining
diagnostik samaradorligi

Skrining usuli Diagnostik CDR Noto‘g‘ri Biopsiya Asosiy afzalligi
sezuvchanlik (1000 ijobiy chagiruv
ayolga) natijalar darajasi
Ultratovush O‘rta 2-3/ Yugori 2-3 baravar | Radiatsiya yo‘q,
tekshiruvi (US) 1000 ortadi keng qo‘llash
mumkin
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Magnit-rezonans Juda yuqori 10-16/ O‘rta O‘rtacha Eng yuqori
tomografiya (MRI) 1000 sezuvchanlik,
interval
saratonlarni
kamaytiradi
CEDM (IkKki Yugori 8-10/ O‘rta O‘rtacha DMdan ustun,
energiyali kontrastli 1000 MRIga yaqin
mammografiya) aniglik
Ragamli Past 3-5/ Past Past Skriningning
mammografiya 1000 standart metodi
(DM) — asosiy fon

Afzalliklari:

— Radiatsiya yo‘qligi;

— Xarajat nisbatan past;

— QB (ko‘krak bezi) zichligidan qat’i nazar qo‘llanish imkoniyati.

Kamchiliklari:

— Yolg‘on ijobiy natijalar darajasi yuqori;

— biopsiya sonini 2—3 baravar oshiradi;

— fibrokistik o‘zgarishlar fonida nodulyar o‘choqlar ko‘payishi aniqlikni pasaytiradi.
Skeptik nugtayi nazardan, US skriningning asosiy cheklovi — ortigcha tashxis qo‘yish xavfi
(overdiagnosis) va shubhaga asoslangan biopsiyalar sonining ko‘payishidir

2-jadval. Qo‘shimcha skrining metodlarining afzalliklari va cheklovlari

Metod Afzalliklari Cheklovlari
(U Arzon, radiatsiya yo‘q, zudlik bilan Operatorga bog‘liq, noto‘g‘ri ijobiy
bajariladi natijalar ko‘p
MRI Eng yuqori sezuvchanlik, multifokal Narxi yuqori, gadolinium kontrasti
o‘choglarni aniq ko‘rsatadi cheklovlari
CEDM Qulay, tez, yuqori kontrastli o‘choqlarni Yodli kontrastga bog‘liq xavf
ko‘rsatadi
DM Standart skrining, arzon, keng mavjud Zich to‘qimada sezuvchanlik yetarli
emas

2. Magnit-rezonan tomografiya (MRI)

Kontrast qo‘llanadigan MRI eng yuqori sezuvchanlikka ega metod hisoblanadi, zich ko‘krakli
ayollarda qo‘shimcha skriningda 1016 ta saraton / 1000 ayol aniglanishiga olib keladi (Kuhl va
boshg., 2017).
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MRIning asosiy ustunligi — interval saratonlarni sezilarli kamaytiradigan yagona metod ekanidir.
Qisqartirilgan protokolli MRI (Abbreviated MRI — AB-MRI) esa skrining vaqtini 10-12 dagigagacha
gisgartiradi va xarajatlarni kamaytiradi.
Afzalliklari:
— Eng yuqori CDR,;
— multifokal va invaziv o‘choglarni aniqlashda sezgirlik;
— yosh ayollar va BRCA mutatsiyasi bo‘lganlarda alohida samaradorlik.
Cheklovlari:
— yuqori narx;
— gadolinium kontrastining to‘qimalarda yig‘ilishi haqidagi xavotirlar;
— klaustrofobiya, tekshiruvning uzoq davom etishi.
Shunga garamay, MRI zich ko‘krakli ayollarda eng informativ qo‘shimcha metod ekanligi bo‘yicha
ilmiy bahslarda yetakchi mavgeni saglab kelmogda.
3. IkKi energiyali kontrastli ragamli mammografiya (CEDM)
CEDM — ikki xil energiyadagi rentgen nurlaridan foydalanib, kontrastni to‘plagan patologik
o‘choqlarni ajratib ko‘rsatadigan texnologiya. Bu metod ko‘p hollarda MRIga yaqin sezuvchanlik,
USdan esa yugorirog aniglik namoyon etadi.
O‘rtacha CDR: 8-10/ 1000 ayol (Lu va boshg., 2020).
Afzalliklari:
— texnik jihatdan DMga o‘xshash va oson tatbiq qilinadi;
— tekshiruv tez;
— kontrast to‘plovchi o‘choglarni aniq ajratadi.
Cheklovlari:
— yodli kontrast bilan bog‘liq allergik reaktsiyalar;
— radiatsiya dozasi DMga nisbatan biroz yugorirog;
— MRI bilan tagqoslaganda pastroq sezuvchanlik.
CEDM amaliyotda MRIga arzonroq alternativ sifatida tobora ommalashmoqda, aynigsa yuqori zichlik
fonida.

Muhokama

Natijalar tahlili shuni ko‘rsatadiki, zich ko‘krak to‘qimasi mavjud ayollar uchun faqat bitta
“ideal” skrining metab mavjud emas — har bir texnologiyaning o‘ziga xos afzalliklari va klinik
cheklovlari bor. Ko‘krak zichligi o‘zi mustaqil xavf omili bo‘lgani uchun oddiy mammografiya bilan
cheklanish ko‘plab saratonlarning kech aniqlanishiga olib keladi.

Tanqidiy tahlil:

— US arzon va kirish imkoni keng, ammo noto‘g‘ri ijobiy natijalar yuqori.

— MRI sezuvchanlik bo‘yicha yetakchi, biroq populyatsion skrining uchun iqtisodiy jihatdan
og‘ir.

— CEDM Kkeng tatbig etilishi mumkin, biroq kontrast talab etadi.

Xavfga asoslangan skrining modeli (Tyrer—Cuzick, Gail modellari) tobora ko‘proq
qo‘llanilmoqda. Bu yondashuvda ko‘krak zichligi boshqa xavf faktorlar — genetik mutatsiyalar,
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oilaviy anamnez, proliferativ o‘zgarishlar — bilan birgalikda baholanadi va skrining strategiyasi
shaxsiylashtiriladi.

Muhim ilmiy e’tiroz: qo‘shimcha skrining turlarining umumiy mortalitetga ta’siri hali to‘liq
isbotlanmagan. Shuning uchun har bir metodni tatbiq etishda foyda-xatar nisbatini gat’iy hisoblash
muhim.

Xulosa

Zich ko‘krak to‘gqimalari mavjud ayollarda qo‘shimcha skrining metodlari saratonni erta
bosqichda aniglash imkoniyatini sezilarli oshiradi. Ultratovush tekshiruvi hamon eng ommabop usul
bo‘lib, ko‘p mamlakatlarda mammografiyani to‘ldiruvchi texnologiya sifatida qo‘llanadi. Magnit-
rezonans tomografiya eng yuqori diagnostik samaradorlikka ega bo‘lsa-da, har doim igtisodiy jihatdan
magbul emas. Ikki energiyali kontrastli ragamli mammografiya esa qulay, tez va yuqori informativ
texnologiya sifatida 0‘z mavgeini kuchaytirmoqda.

Eng magbul yondashuv — ayolning individual xavf profiliga asoslangan, kombinasiyalashgan
skrining strategiyasini ishlab chigishdir.
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KIMHHUYECKAS HEHHOCTD Y3-IUAT'HOCTHUKU ITPU ITOPA’KEHUU
KOPOHAPHBIX APTEPUH Y JETEM C BOJIE3HBbIO KABACAKH

AHHOTANUA

bonesnr Kapacaku mnpesncraBisger coOoil OocTpoe CHCTEMHOE BacKyJIUTHOE 3a0o0JieBaHHE
JIETCKOTO BO3pacTa, IpHU KOTOPOM BOCHAJIEHUE MPEUMYILIECTBEHHO NOPAXKaeT KOPOHAPHbIE apTepuH,
NPUBOAS K PUCKY (OPMHUPOBAHUSI aHEBPU3M M TSDKENBIX CEPIEYHO-COCYIUCTBIX OCIIOKHEHHH. B
YCIOBUAX HEOOXOAMMOCTH PaHHEH MUArHOCTUKU M AMHAMUYECKOTO HAOIIOJCHUS YJIbTPa3BYKOBAs
muarHocTrka (Y3U) 3aHuMaeT KiIro4eBoe MecTo 0yiarogapsi CBoOel HeMHBAa3WBHOCTH, JOCTYITHOCTH U
BBICOKOW MH(OPMATUBHOCTH HpHU OIICHKE aHATOMUU U pyHKIMU cepaua. B pabore ananusupyercs
pons Y3U B muarHoctuke Oosne3num KaBacaku, ero BKJIaJl B BBIABICHHE AHEBPU3M, COCYAHCTOMN
IUIaTaluu, TUCHYHKIIME MUOKap/a M MHBIX OcioXHEeHHH. OO00IIeHbl JaHHbIE OTEYeCTBEHHBIX U
3apyOexKHBIX UCCIIEeI0BAHUH, BKIIIOUAIOIINE PE3YIbTaThl KIMHUYECKUX HAOII0ICHUH, CPABHUTEIBHBIX
aHAJIM30B METOJIOB BHU3yaJlM3allud M COBPEMEHHbIX pexoMeHaauui. Ilokazano, uro Y3U ocraércs
0a30BbIM HHCTPYMEHTOM MOHHTOPUHTA COCTOSIHHS IMAllMEHTOB U KPUTUYECKH BaXKHBIM METOJIOM IS
CBOEBPEMEHHOM KOPPEKTUPOBKU JICUEHUS.

[enb

Onpenenutb TUarHOCTUYECKYO 3HAYMMOCTh YJIbTPAa3BYKOBOI'O HCCIIEIOBAaHUS B BBISBIICHUH,
OLICHKE M IMHAMHYECKOM MOHHMTOPHHIE CEPJICYHO-COCYAMCTHIX M3MEHEHHWIl y aeTedl ¢ OOJIe3HBIO
KaBacakmu, a Takxke cpaBHUTH €ro 3Q(EeKTUBHOCTD C APYTMMU METO/IaMU BU3YaTH3aIlHH.

Marepuansl 1 METOABI

AHaJIu3 OCHOBaH Ha JINTEpaTypHOM 0030pe OT€YECTBEHHBIX U 3apyOeKHbIX HayYHBIX CTaTeH,
MeTa-aHAJIN30B, KIMHUYECKUX IMPOTOKOJOB W HaOMIO/IeHU marueHToB ¢ Oose3nbto Kaacaku. B
HCCIIEIOBaHNE BKJIIOUEHBl MyOJMKAlMM, OMMCHIBAIOIINE MaTOreHe3 3a0oseBaHMs, OCOOEHHOCTH
MOpaKeHUsI KOPOHAPHBIX apTepuit, posib Y3U B panHel MuarHoCcTHKe, TUHAMUYECKOM HAOJIOICHUH,
a TaKXKe CPAaBHUTEIbHBIE UCCIIEI0BAHUS C MyJIbTHUCIIHPAIIbHON KoMIbloTepHOM ToMorpadueit (MCKT)
u anruorpadueit. Mcrnonb30BaHbl METO/IbI CPABHUTENILHOTO aHAIN3a BU3yaTM3allMOHHBIX TEXHOJIOT U,
CHHTE3 JIUTEPATYypPHBIX JTaHHBIX U KIMHUYECKUX HAOIIOACHUH.

Pesynbrathl

0O0630p nokazan, uro Y3U sBisercs OCHOBHBIM MHCTPYMEHTOM BepU(HUKAIMHU COCYIUCTBIX
n3MeHeHud npu Oosne3nu Kapacaku: mo3Bosisier OOHApyXUTh AWJIATAllUM, aHEBPU3MBI, CTEHO3bI
KOPOHApHBIX apTepHii, a Takxke AUCHYHKINIO MHOKapia, MepuKapaAnaIbHble BBIIOTH U U3MEHEHUS
kjanaHHoro ammaparta. [Ipumenenne Y3W B nHHaMUKe IMO3BOJSET CBOEBPEMEHHO (DHKCHPOBAThH
MPOrPECCUPOBAHUE WM PErPECCHUI0 BOCHAIUTENbHBIX H3MeHeHuU. B cpaBHenun ¢ MCKT wu
anruorpacgueit Y31 nemoHcTpupyeT 6051ee BHICOKYIO 0€30MacHOCTh U IOCTYIHOCTb, XOTS YCTyHaeT
UM B JIETAIN3AllMM MEJIKUX CErMEHTOB KOpPOHApHBIX apTepuil. OrpaHUuYEHUs METOAA CBSA3aHbI C
3aBHCUMOCTBIO KauecTBa M300paKeHHsT OT HAaBBIKOB OlEepaTopa M OCOOCHHOCTEW MalueHTa.
CoBpeMeHHbIE JaHHbIE IMOATBEPXKAAIOT, YTO PEryJsipHbIE dXOKapauorpaduueckue HcCiaeI0BaHUs
CYILLECTBEHHO YJIy4IIalOT PAaHHIOK IUAarHOCTUKY U KIIMHUYECKUI MPOTHO3.
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BriBonl

VYapTpa3ByKoBas JUArHOCTUKA 3aHUMAET LICHTPAJIBHOE MECTO B JUArHOCTUKE U MOHUTOPUHIE
6one3nn Kapacaku. OHa MO3BOJSET NPOBOAWUTH pPAHHEE BBISBICHUE KOPOHAPHBIX AHEBPU3M,
JUHAMMYECKH OLICHMBATh COCTOSIHME  CEPIAEYHO-COCYAMCTOM CHUCTEMBI M  CBOEBPEMEHHO
KOppeKTHpoBaTh Tepanuioo. Y3U sBisgercss 6e30MacHbIM, TOCTYNHBIM U BbICOKOMH(OPMATUBHBIM
METOJIOM, 4YTO JEJIaeT €ro HEe3aMEHMMBIM B IEAMATpUYECKON Kapauosoruu. HecmoTps Ha psn
orpanndeHuii, Y3U nomkHO ocraBaTbcs 0a30BBIM MHCTPYMEHTOM HAOJIOAEHUS, B TO BpeMs Kak
MCKT wu anruorpadusi UCIOIB3YIOTCS KaK JOMOJHUTEIbHbIE METObI. Pe3ynbTaThl MOATBEPKIAIOT
KPUTUUYECKYIO BAXKHOCTh UHTETpanuu ¥Y3U B cTanaapThl BeieHUS MAMEHTOB ¢ O0ose3Hbto KaBacaku.

KawueBble cioBa: Oone3np KaBacaku; ynbpTpa3ByKoOBasi AMAarHOCTHKA; 3XOKapaAuorpadus;
KOpDOHapHbIE apTEepUH; AHEBPU3Mbl KOPOHApHBIX apTEepuii; OWiIaTalus KOPOHApHBIX apTEpHii;
CUCTEMHBIN BACKYJUT; JETCKas KapAUOJIOTUS; MHOKApIUT;, NEPUKapIUaJIbHBINA BBINOT; CEPIACYHO-
COCYJIUCTbIE OCJIOKHEHHUS; BU3yaIU3alHsl Cep/lia; MOHUTOPHUHT 3a00JI€BaHMs; BOCIIaJIEHUE COCY/IOB;
MCKT; xopoHapHas aHruorpadus; HeMHBa3UBHasl AMArHOCTHKA; NTeAMAaTpUUYECKas BU3yaJln3aLus.

Raxmatov Istodjon Samedjonovich
Samargand davlat tibbiyot universiteti
Samarqand shahri, O ‘zbekiston Respublikasi

KAVASAKI KASALLIGI BO‘LGAN BOLALARDA KORONAR ARTERIYALAR
ZARARLANISHIDA UTT-TASHXISNING KLINIK AHAMIYATI

Annotatsiya

Kavasaki kasalligi bolalik davridagi o‘tkir tizimli vaskulit kasalligi bo‘lib, unda yallig‘lanish
asosan koronar arteriyalarni zararlaydi, anevrizmalar va og‘ir yurak-gon tomir asoratlari xavfini
keltirib chiqaradi. Erta tashxis qo‘yish va dinamik kuzatuv zarurati sharoitida UTT o‘zining invaziv
emasligi, qulayligi va yurak anatomiyasi hamda funksiyasini baholashda yuqori ma’lumotga egaligi
tufayli asosiy o‘rinni egallaydi. Ushbu ishda Kavasaki kasalligini tashxislashda UTTning roli, uning
anevrizmalar, tomirlar kengayishi, miokard disfunksiyasi va boshga asoratlarni aniglashdagi ahamiyati
tahlil gilingan. Mahalliy va xorijiy tadgiqotlar, jumladan Kklinik kuzatuvlar natijalari, vizualizatsiya
usullarining qiyosiy tahlillari va zamonaviy tavsiyalar ma’lumotlari umumlashtirilgan. UTT bemorlar
holatini kuzatishning asosiy vositasi va davolashni 0‘z vaqtida tuzatish uchun muhim usul ekanligi
ko‘rsatilgan.

Magsad

Kavasaki kasalligi bilan og‘rigan bolalarda yurak-qon tomir o°‘zgarishlarini aniqlash, baholash
va dinamikada monitoring gilishda UTTning diagnostik ahamiyatini aniglash, shuningdek, uning
samaradorligini boshqa vizualizatsiya usullari bilan tagqoslash.

Materiallar va usullar

Tahlil mahalliy va xorijiy ilmiy magolalar, meta-tahlillar, klinik protokollar va Kavasaki
kasalligi bilan og‘rigan bemorlarning kuzatuvlari bo‘yicha adabiyotlar sharhiga asoslangan.
Tadgigotga kasallikning patogenezi, koronar arteriyalarning shikastlanish xususiyatlari, erta
tashxislashda UTTning roli, dinamik kuzatuv, shuningdek multispiral kompyuter tomografiyasi
(MSKT) va angiografiya bilan giyosiy tadgiqotlarni tavsiflagan nashrlar kiritilgan. Vizualizatsiya
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texnologiyalarini giyosiy tahlil qilish, adabiyot ma’lumotlarini umumlashtirish va klinik kuzatuv
usullaridan foydalanilgan.

Natijalar

Tahlil shuni ko‘rsatdiki, UTT Kavasaki kasalligida qon tomir o‘zgarishlarini aniqlashning
asosiy vositasi hisoblanadi: u kengayishlar, anevrizmalar, koronar arteriyalar torayishlari, shuningdek,
miokard disfunksiyasi, perikard suyuqligi va klapan apparatidagi o‘zgarishlarni aniqlash imkonini
beradi. UTTni dinamikada qo‘llash yallig‘lanish o°zgarishlarining rivojlanishi yoki kamayishini o‘z
vaqtida aniglash imkonini beradi. MSKT va angiografiya bilan tagqoslaganda, UTT yugori xavfsizlik
va qulaylikni namoyish etadi, garchi koronar arteriyalarning mayda qismlarini batafsil o‘rganishda
ulardan biroz past bo‘lsa-da. Usulning cheklovlari tasvir sifatining shifokor mahorati va bemor
xususiyatlariga bog‘ligligi bilan alogador. Zamonaviy ma’lumotlar shuni tasdiglaydiki, muntazam
exokardiografik tekshiruvlar erta tashxislash va klinik prognozni sezilarli darajada yaxshilaydi.

Xulosalar

Kavasaki kasalligini tashxislash va kuzatishda UTT markaziy o‘rinni egallaydi. U koronar
anevrizmalarni erta aniglash, yurak-qon tomir tizimi holatini dinamikada baholash va davolashni o‘z
vaqtida to‘g‘rilash imkonini beradi. UTT xavfsiz, qulay va yuqori ma’lumotli usul bo‘lib, uni bolalar
kardiologiyasida almashtirib bo‘lmaydi. Bir qator cheklovlarga qaramay, UTT asosiy kuzatuv vositasi
bo‘lib qolishi kerak, MSKT va angiografiya esa qo‘shimcha usullar sifatida qo‘llaniladi. Natijalar
UTTning Kavasaki kasalligi bilan og‘rigan bemorlarni davolash standartlariga Kkiritilishining
muhimligini tasdiglaydi.

Kalit so‘zlar: Kavasaki kasalligi; UTT; exokardiografiya; koronar arteriyalar; koronar
arteriyalar anevrizmalari; koronar arteriyalar kengayishi; tizimli vaskulit; bolalar kardiologiyasi;
miokardit; perikard suyuqgligi; yurak-qon tomir asoratlari; yurak vizualizatsiyasi; kasallik kuzatuvi;
qon tomirlar yallig‘lanishi; MSKT; koronar angiografiya; noinvaziv tashxislash; pediatrik
vizualizatsiya.

Rakhmatov Istodjon Samedjonovich
Samarkand State Medical University
Samarkand city, Republic of Uzbekistan

CLINICAL VALUE OF US-DIAGNOSIS IN CORONARY ARTERY DAMAGE IN
CHILDREN WITH KAVASAKI DISEASE

Abstract

Kawasaki disease is an acute systemic vasculitis in childhood, where inflammation primarily
affects the coronary arteries, leading to the risk of aneurysms and severe cardiovascular complications.
In the context of the need for early diagnosis and dynamic observation, ultrasound diagnostics (USD)
occupies a key place due to its non-invasiveness, accessibility, and high informativeness in assessing
heart anatomy and function. The work analyzes the role of ultrasound in the diagnosis of Kawasaki
disease, its contribution to the detection of aneurysms, vascular dilatation, myocardial dysfunction,
and other complications. Data from domestic and foreign studies, including the results of clinical
observations, comparative analyses of visualization methods, and modern recommendations, have
been summarized. It has been shown that ultrasound remains a basic instrument for monitoring patients’
condition and a critical method for timely treatment correction.
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Purpose

Determine the diagnostic significance of ultrasound in the detection, assessment, and dynamic
monitoring of cardiovascular changes in children with Kawasaki disease, as well as compare its
effectiveness with other imaging methods.

Materials and methods

The analysis is based on a literature review of domestic and foreign scientific articles, meta-
analyses, clinical protocols, and observations of patients with Kawasaki disease. The study included
publications describing the pathogenesis of the disease, features of coronary artery disease, the role of
ultrasound in early diagnosis, dynamic observation, as well as comparative studies with multispiral
computed tomography (MSCT) and angiography. Methods of comparative analysis of visualization
technologies, synthesis of literature data, and clinical observations were used.

Results

The review showed that ultrasound is the main instrument for verifying vascular changes in
Kawasaki disease: it allows for the detection of dilatations, aneurysms, coronary artery stenosis, as
well as myocardial dysfunction, pericardial effusion, and valve apparatus changes. Using ultrasound
in dynamics allows for timely detection of the progression or regression of inflammatory changes.
Compared to MSCT and angiography, ultrasound demonstrates higher safety and accessibility,
although it lags behind in detailing small coronary artery segments. The method's limitations are related
to the dependence of image quality on the operator's skills and the patient's characteristics. Modern
data confirm that regular echocardiographic studies significantly improve early diagnosis and clinical
prognosis.

Conclusions

Ultrasound diagnostics occupies a central place in the diagnosis and monitoring of Kawasaki
disease. It allows for early detection of coronary aneurysms, dynamic assessment of the cardiovascular
system, and timely correction of therapy. Ultrasound is a safe, accessible, and highly informative
method, making it indispensable in pediatric cardiology. Despite a number of limitations, ultrasound
should remain the primary observation tool, while MSCT and angiography are used as supplementary
methods. The results confirm the critical importance of integrating ultrasound into Kawasaki disease
management standards.

Keywords: Kawasaki disease; ultrasound diagnostics; echocardiography; coronary arteries;
coronary artery aneurysms; coronary artery dilatation; systemic vasculitis; pediatric cardiology;
myocarditis; pericardial effusion; cardiovascular complications; heart visualization; disease
monitoring; vascular inflammation; MSCT; coronary angiography; non-invasive diagnostics; pediatric
imaging.

Beenenue

Bonesnp KaBacaku npenctaBisieTr co0oif ocTpoe BOCHAIMUTENBHOE 3a00J€BaHUE, KOTOPOE B
OCHOBHOM 3aTparuBaeT ATl U MOXKET IIPUBECTU K CEPHE3HBIM OCIIOKHEHHSIM CO CTOPOHBI CEPAECUHO-
cocyauctoil cucrembl. OgHUM M3 HauOoJiee OMACHBIX IOCIEACTBUN OOJE3HH SBISIETCS Pa3BUTHE
aHEBPU3M KOPOHApHBIX apTepuii, YTO MAENAET PAHHIOK JWAarHOCTUKY U MOHMTOPHHI COCTOSTHUS
MAlMEHTOB OCOOEHHO BaXHBIMHU. YIbTpa3BykoBas auarHoctuka (Y3U) cTaHOBHUTCS KIIIOUEBBIM
MHCTPYMEHTOM B OLIEHKE COCTOSIHUS CEPAECUYHO-COCYIUCTON CUCTEMBI y JeTel ¢ Oone3nbro KaBacaku
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Onmarojapss CBOEH HEWHBA3MBHOW MPHPOJAE U CIOCOOHOCTH MPENOCTABNIATH JIETATH3UPOBAHHYIO
MH(POPMAIIHIO O COCTOSIHUU CepAIa U COCYIOB.

B nmannoii cratee paccmarpuBaercs poiib Y3M B IMArHocTUKE M YNPaBICHHH OOJIE3HBIO
Kapacaku. Y3U no3BosiseT BU3yaaIu3upoBaTh aHATOMUIO CEPJCUYHBIX CTPYKTYD, OLEHUBATh (DYHKIIUN
cepllia M BBISBISATH BO3MOXKHBIE aHOMAJMU, BKJIIOYash HM3MEHEHHs] B KOPOHAPHBIX apTEepHUsX.
Hcnons3oBanue Y3U B KIMHUYECKON MPAKTUKE 1a€T BO3MOXKHOCTh HE TOJBKO BBISBJISATH NATOJIOTUU
Ha paHHUX CTAJUAX, HO U MPOBOJUTH JTUHAMUYECKOE HAOIIOJACHHE 32 COCTOSIHHEM MaIeHTa, YTo
KPUTUYECKH BaKHO JJIsl CBOEBPEMEHHON MHTEPBEHIUU.

Kpome Toro, crarbsi aHaJuM3UpPyeT CYLIECTBYIOLIUE MCCIEAOBAHUS, I1OAYEPKUBAIOLINE
¢ dexruBHOCTS Y3 B BHISBICHUM H3MEHEHHM, CBSI3aHHBIX C BOCTIAJIEHUEM COCY/IOB U CEPACYHBIMH
aHoMarmusamMu. OOcyXnaroTcs MpPEeuMyILIEeCTBA M OTPaHUYEHHUs STOr0 METOAA, a TaKXKe €ro
UCIIOJIb30BaHWE B KOHTEKCTE JICUCHHUS M peablIuTanuy NanueHToB. llenbio cTaTbu sBIsETCS
MIPOJIEMOHCTPHUPOBATH, Kak Y 3U MOXKET yIydlIuTh Pe3yabTaThl IEYEHUS ¥ TOBBICUTH KAUECTBO YKU3HU
nereil ¢ 6ose3npro Kasacaku.

TakuMm 006pazom, pe3yabTaThl UCCIEIOBAHMS MOKA3bIBAIOT, YTO yJIBTPa3BYKOBasl TUATHOCTHKA
UTpaeT BaXXHYIO pOJIb B yIipaBieHuu 6one3npto KaBacaku, criocoOcTByst 6oiee paHHEMY BBISIBICHUIO
3abosieBanus, 3PPEKTUBHOMY MOHUTOPUHTY COCTOSIHHSI TAI[UCHTOB M YIIYYIICHUIO KIMHHYECKUX
HCXOJIOB.

MarepuaJibl

Jlyist HanMcaHus CTaThU OBLIM MCIIOIB30BaHBI Pa3HOOOPA3HbIC HCTOYHHUKH, BKITIOYAsI HAYIHBIC
CTaThH, KIMHHYECKHE HCCIEAOBAHUA U 0030pbl JHUTEpaTyphl, Kacarommecs Ooine3nu Kamacaku u
MIPUMEHEHUS YJIbTPA3BYKOBOH NHAarHOCTUKU B ee yrpaBieHud. OCHOBHOE BHHUMAaHUE YJENSIIOCH
MaTepuaigaM, KOTOpbIe COAepXaT aKTyalbHyl0 HH(OpMalHio O MaToreHe3e 3abojieBaHHs, €ro
KIIMHUYECKUX MPOSBIECHUSAX U METOJaX BU3YaIU3ALIUH.

OCHOBHBIM HCTOYHHUKOM WH(OpPMAIUU CTaJId OPUTHHAIBHBIC UCCIIEIOBAHUS, TTOCBSIIEHHBIE
6one3nn KaBacaku. DTy pabOTHI MpPENOCTaBUIM JaHHBIE O MEXaHWU3Max 3a00JIeBaHUs, BKIIOYAs
BOCHAJINTENIbHBIE MPOIECCH, U3MEHEHHUS] B COCYAHUCTOM cHUCTEME M TOCJIEICTBUS AJIs CEpIEHHO-
cocyaucToil pyHKIuu. MBI U3ydniii, Kak 3TH (aKTOphI BIUAIOT HAa COCTOSHUE TAIMEHTa M KaKue
METO/IbI TUATHOCTUKU MOTYT OBITh MCIOIB30BAHBI JIISI UX OLIEHKH.

3HauYUTENbHOE BHUMAaHHE OBLJIO Y/IEJI€HO COBPEMEHHBIM HCCIEIOBAHUSAM, aHATU3UPYIOIIUM
npuMmenenue Y3U B nerckoil kapanonoruu. It padoThl BKIIOYAIN KaK KIMHUYECKHEe HAOTIOCHMS,
TaK M METa-aHaIM3bl, KOTOpbIE TMOMYEPKHYIH TmpeumyliectBa Y3M Kak BaXHOro MeToaa
BU3yaJIM3allii, OCOOCHHO B KOHTEKCTE OIICHKH COCTOSIHHSI KOPOHApHBIX apTepUil U BBISABJICHHS
BO3MOJKHBIX aHEBPH3M.

Taxoke ObITH COOpaHBI JaHHBIE M3 KIIMHUYECKON TPAKTUKHA aBTOPOB, YTO IMO3BOJIAIIO YIIIYOUTh
aHaJIN3 U clieJaTh BHIBOJIBI HA OCHOBE peabHBIX IPUMEPOB. DTH CIIydau MPEI0CTaBHIN KOHTEKCT JIs
MOHUMaHus TpuMeHeHus Y3U u ero poiu B MOHUTOPUHTE COCTOSIHUS TAIUEHTOB C OOJIE3HBIO
KaBacaku.

Hctounuku nHGoOpManmy BKIIOYATN KaK OTEUECTBEHHBIC, TaK M 3apyOeKHbIE MyOIMKaIuy,
4T0 0o0ecneunsio 6oee MoIHOE MPEICTABICHHE O MEXIYHAPOHON MPAKTUKE U TEKYIUX TEHACHIIUIX
B JIMAarHOCTHKe W JedeHuu Ooneznn Kapacaku. Takke ObUTM YYTEHBI PEKOMEHAAIMH BEIYIIMX
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MEIULIUHCKUX aCCOUMAIMi U KIMHUYECKUE MPOTOKOJBI, YTO MOMOIJIO OOECHEeYUTh COOTBETCTBHE
COBPEMEHHBIX METOJI0B TUArHOCTUKHU aKTyaJIbHBIM CTaHAApTaM MEIULIMHCKOMN OMOILH.

B pesynbrare coOpaHHBIX MaTEPHATIOB YIAIOCH CHOPMUPOBATH OOIIUPHYIO 0a3y IS aHAIM3a
ponu Y3U B ympaBnenun Oonie3Hbto KaBacaku, a Takyke BBIIBUTH KIIIOUEBBIE ACIEKTHI, KOTOPbHIE
TpeOyIOT NajbHEeHIIero u3ydyeHuss U OOCYXKICHHs B HAyYHOM COOOIIECTBE. DTO HCCIEIOBaHUE
HampaBJIeHO Ha oOoramieHue 3HaHUW o OonesHu KaBacaku U moAuepKUBaHUE BaKHOCTH
KOMILIEKCHOT'O MOJIX0/1a K €€ JUAarHOCTUKE U JICUEHUIO.

MeTtoanbl

B naHHOM wucCcienoBaHHMM HCIOJIB30BAJIUCH Pa3HOOOpa3HbIE METOJbI, HAlpaBICHHbIE Ha
riyOOKHMI aHaIM3 POJM YJIbTPa3BYKOBOH JMAarHOCTUKH B JMATHOCTHKE M YNPaBJICHUH OOJIE3HBIO
KaBacaku. [IpumeHeHHbIE MOAXOAB! BKIOYAIN JIMTEPATYPHBIA 0030p, KIMHUYECKHE HAOJIIOEHUS,
CPaBHUTEJbHBIN AHAJIU3 U CUHTE3 JAHHBIX U3 PA3JIUYHbIX UCTOUYHUKOB.

OaHUM U3 OCHOBHBIX METOJOB UCCIIEIOBAHUS CTaJl JINTEPATYPHBIN 0030p, KOTOPBINA MO3BOJIUI
CUCTEeMAaTUYECKU MPOaHATM3UPOBATh CYIIECTBYIOIIME MyOIuKanuu 1no teme Oone3Hu Kapacaku u
npuMeHenust Y3U B ee quarHocTuke. Mbl U3y4WIIM KaK OpUTMHAJIbHBIE UCCIIEI0BAHMS, TaK U METa-
aQHAJIM3bI, YTO J1aJI0 BO3MOKHOCTh BBISIBUTH KJIIOUEBBIE HAXOJKH M PEKOMEHJALMH, OCHOBAaHHBIE Ha
JIOCTOBEPHBIX JaHHbIX. JluTepaTypHbIil 0030p Takke BKIOYAl aHAJIW3 PEKOMEHAALMHA BeIyIIMX
MEIUIMHCKUX acCOLMALUN, YTO IOMOIJIO OLEHUThb, Kak Y3W wuHTerpupyercs B KIMHUYECKHUE
IIPOTOKOJIbI TUATHOCTUKHU U JICUEHHUS.

Knunnueckue HaOmoA€HUs COCTABUIM Ba)XKHYIO 4YacTh HAIIEro HccienoBaHus. Mbl
MpOaHATM3UPOBAIM CiIy4dan JeTeil ¢ Oone3Hbpto KaBacaku, KOTOpBIE MPOXOJIWIHN YJIBTPa3BYKOBOE
HcCIeA0BaHUe cepAla. DTO MO3BOJIUIO HAM OLIEHUTh, KAKME U3MEHEHHSI B KOPOHAPHBIX apTEpUsiX U
JIPYTUX CEPJIEYHBIX CTPYKTYpPaX MOXHO BBIIBUTH C TOMOLIBIO Y3 U Kak 3TU JaHHbIE KOPPEIUPYIOT
C KIMHUYECKUMH TPOSBICHUSIMH 3a0oseBaHus. HaOmroaeHuss U3 NpakTUKU aBTOPOB MPEIOCTaBUIU
LIEHHBIM KOHTEKCT JUIsi NMOHMMaHus npuMmeHeHuss Y3W u ero poin B MOHUTOPUHIE COCTOSIHMS
MAIMEHTOB.

CpaBHUTENBHBI aHANU3 METOJOB BHU3yaJlU3allUd CTaJl KIIOYEBBIM AaCHEKTOM HallIero
uccienoBanus. Mbl COOCTaBUWIM JaHHbIE, [TOJIy4eHHbIE ¢ ToMoInbio Y3, ¢ pesynbraramu qpyrux
MeTo0B, Takux kak MCKT u anruorpacgusi. 31o No3BOJIUIO OLEHUTh IPEUMYIIECTBA U OrPaHUYEHHS
KaKJOTO METOJla, a TakKe ONMpeAeNuTh, B Kakux ciaydasx Y3U Moxer ObITh MPearnouTUTENbHBIM
BbIOOpOM. CpaBHMTENbHBIN aHaIM3 TaKKe BKIIOYAET OLIEHKY O€30MacHOCTH U JOCTYHHOCTH
Pa3IMYHBIX METOJIOB, YTO SIBIISIETCS BAXKHBIM (PAaKTOPOM B MPUHATUU KIMHUUECKUX PEIICHHH.

Kpome Toro, Mbl MCHOJB30BaIM METOJ CHUHTE3a JaHHBIX, KOTOPbIN MO3BOJIMI OOBEIUHUTDH
pe3yNbTaThl JIMTEPATYPHOTO 0030pa, KIMHUYECKUX HAOJIOEHUI U CPaBHUTEIBHOTO aHalu3a Ul
dhopmupoBaHus 1eIO0CTHOTO MoHUMaHus poiu Y3U npu Gone3nn Kapacaku. DTOT METO TOMOTaeT
BBISIBUTH OCHOBHBIE TEHACHIIMM W TATTEPHBI, YTO CIOCOOCTBYEeT Oojiee TiTyOOKOMY MOHHUMAHMIO
KJIMHUYECKON KapTUHBI 3200JI€BaHUS U €r0 JICUECHUSI.

BaxxHo oTMeTUTB, UTO UcHIOab30BaHue Y3 B coueTannu ¢ IpyruMu METOIaMHu BU3yalln3allun
MOJKET 3HAUUTENIBHO TIOBBICUTh KAuyecTBO JuarHocTuku. Hampumep, komOunupoBanue Y3U c
a"ruorpagueil MoxeT Aarh Oosiee MOJHOE MPEACTaBICHUE O COCTOSIHUM KOPOHAPHBIX apTepHil U
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IPYTUX CEpIACYHBIX CTPYKTYp, YTO OCOOCHHO aKTyalbHO Ipu Ooje3Hu KaBacaku, korma MoryT
BO3HUKATh CEPbE3HBIE OCI0KHEHUS.

B PE3YJIbTATC IPUMCHCHU A BBIIICIICPCUYNCIICHHBIX METO0OB MBI HAACEMCSA HE TOJIBKO OCBCTUTDH
TeKyllee COCTOsIHUE 3HaHu o Oone3nu KaBacaku, HO ¥ BHECTH BKJIa/1 B pa3BUTHE Oosiee 3 (PeKTUBHBIX
CTpaTeruii TUarHOCTHKYU U JICYCHUsI, OCHOBAHHBIX Ha UCIIOJIb30BAHUU YIIbTPa3BYKOBOU TUATHOCTHKHU.

O0cy:xnenne pe3yjJbTaTOB

OOcyxeHue pe3ylbTaTOB HCCIEIOBaHUS COCPEAOTOYEHO Ha POJIM  YJIbTPa3BYKOBOM
ANArHOCTUKHU B AUArHOCTUKEC W MOHUTOPHUHIC 60JI€3HI/I Kasacaku. Mkl pPaccMOTpUM OCHOBHBIC
HaxOJKH, IOJYYCHHBIC C IMOMOIIbBIO Y3I/I, a TAaKXKC HMX KIMHHYCCKOC 3HAUCHUC IJid YHPaBJICHUA
3a00JIeBaHUEM.

PesynpTaTsl Hallero aHanu3a nokasaiu, yTo Y 3U MOXeT Cily>KUTb 110JIE3HBIM UHCTPYMEHTOM
JUIS BBISIBIICHUS] UI3MEHEHUI B KOPOHAPHBIX apTePUSX U IPYTHX CEPIICUHBIX CTPYKTYpax y MalueHTOB
c Oonesnpto KaBacaku. VYnbTpa3BykoBOe HCCIEIOBAaHHE CepJilla IMO3BOJISIET BHU3yalM3UPOBATH
aHATOMUIO CepJICUHBIX Kamep, OIlCHUBATh (DYHKIIUU CEp/illa U BBIABIATH BO3MOXHbIE aHOMAIIUU, YTO
SBJIAETCS KPUTUYECKU BaXXHBIM JUIS KIMHUYECKOW nuarHoctuku. Kpome toro, Y3U mo3Bomser
oOHapyXUBaTh U3MEHEHHS B KOPOHAPHBIX apTEPUAX, TAKHE KaK aHEBPU3MBI U CTEHO3BI, UYTO MOXKET
CYHICCTBCHHO ITOBJIMATH Ha IJIaH JICUHCHU.

Junamuueckoe HabmoaeHue ¢ nomouipio Y3U sBiseTcss OJHUM M3 KIIIOUEBBIX ACIIEKTOB
ynpasiieHus: Oone3Hplo KaBacaku. PerynspHble yiabpTpa3BYyKOBBIE HCCIIEJOBAHHUS I03BOJISIOT
OTCJIC)KMBATb HU3MCHCHHUA B COCTOAHHH KOPOHAPHBIX apTepI/Iﬁ Ha MOPOTAKCHHUM BCCro IIC€pUoaa
0011e3HU. DTO 1aeT BO3MOKHOCTh CBOEBPEMEHHO BBISIBUThH OCJIOKHEHUS U CKOPPEKTUPOBATH JICUCHHE,
YTO 3HAYUTEIBHO YIYYIaeT UCXOJbI AJISl MalUEeHTOB. BaXXHO OTMETUTh, YTO PaHHSIS JUArHOCTUKA
W3MEHEHUH B KOPOHAPHBIX apTEPUSX MOXKET MPEAOTBPATUTH PA3BUTUE CEPHE3HBIX OCIOKHEHUIA,
TaKMX KaK MUOKapAUT WK WH(PAPKT MUOKapAa.

Tab6auna 1. luarnoctuyeckue Bo3moxxkHoctu Y3 nipu Oone3nu KaBacaku

Crpykrypa / JAuarsocruyeckue BO3MOKHOCTH Kiannnyeckasi 3Ha4UMOCTh
ITapamerp Y3u
KopoHnapnsle aprepun Junaranus, aHeBpU3MBbI, CTCHO3BI PaHHss 1MarHOCTUKA OCIIOKHEHUH,
IIPOTHO3
JleBas n npaBasi Kamepsl Ouenka pa3mMepoB U QYHKIINH KoHTtposns Muokapanra, cepaeuHoin
cepaua HEJ0CTAaTOYHOCTH
CoxpaTumocTb BrIsBiIEHNE TUIIOKUHE3UY, Koppekuus tepanuu, oieHKa
MHOKap/a JTUCHYHKIUU TSKECTH
[Tepuxapn Hannuwne Beimora NuaukaTop cCUCTEMHOTO BOCTIAICHUS
Knanannselii annapar Bereranuu, perypruranuu O1eHKa pUCKOB M HEOOXOAMMOCTH
JIeYCHUS
Jlnnamnueckoe OTtcnexuBaHue U3MEHEHH B [IpuHsATHE CBOEBPEMEHHBIX
HaOJI0/IeHNE peanbHOM BPEMEHHU KJIIMHUYECKUX PEIICHUN
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CpaBHUTENBHBIN aHAIN3 [10Ka3all, YTO, XOTSI APyrHe METObl Buzyanusanuu, takue kak MCKT
U aHruorpadusi, TakKe MOTYT OBbITh ITOJIE3HBIMU B AMArHOCTHYECKOM Tporiecce, Y 3U npenocrasisier
BaXXHYIO HH(OPMAIIHMIO O COCTOSTHUM CepALia U cocy10B. IT1o nenaer ¥Y3M 0coOeHHO IEHHBIM METO/I0M
U1 JMHAMUYECKOro HaOJIIOJCHMS 32 COCTOSIHUEM IAllMEHTOB, YTO KPUTUYECKU BaXKHO JJISI OLEHKHU
3¢ PEeKTUBHOCTH TPOBOAUMON TEPATTHH.

OnHako cienyeT OoTMeTuTh, uto 'y Y3U ecTh cBom orpanumueHus. Hampumep, kaduecTBO
M300pakeHUI MOXKET 3aBHCETh OT OIBITA ONEPATOPa, a TAKXKE OT COCTOSHUS MalueHTa. B HEKOTOPBIX
cllydasix, HanmpuMmep, MpH HATMYUHN 3HAYUTEIHHOIO M30BITOYHOTO BECa MM Y JAETE C BBIpAKEHHOU
TPEBOXKHOCTBIO, BU3YyaIH3allus MOXKET ObITh 3aTpyaHeHa. [loaTromy BaxkHO paccmarpuBath Y 3U kak
9acTh MHOTOYPOBHEBOI'O IMOJXOAA K AMArHOCTHKe Oone3nn KaBacaku, MHTErpupys €ro ¢ APyrumMu
METOJIaMU BU3yaJIM3alMK JUIsl JOCTHKEHUS HAWITy4lINX PE3YyJIbTaTOB.

HeobxonumocTs nanbHEHIIMX HccieoBaHU B obnactu npuMmeHeHus Y3U B ympaBieHun
6one3npto KaBacaky Takxke SBIISIETCS BaXKHBIM acHEKTOM. M3ydyeHue COBpEMEHHBIX TEXHOJIOTUH U
METOJIOB, TaKUX Kak YJIy4lICHHblE aJrOpUTMbl OO0pabOTKM H300pakeHUl U TpexmepHas
BU3YaJIU3alysl, MOKET 3HAUNUTENBHO ITOBBICUTH KAYE€CTBO JUArHOCTUKYU U TOYHOCTH OLIEHKH COCTOSIHUS
CepAla U COCYI0B. DTH METOJbI MOTYT IIPEAOCTABHUTD JIOMOJHUTEIBHYIO HH(OPMAIHIO O COCTOSIHUN
CepACYHO-COCYTUCTOM CUCTEMBI U YIYUIIUTh BO3MOKHOCTH MOHUTOPHHTA 3a00JICBaHNUS.

B 3akmtoueHue, pe3ysbTaThl HAIIErO0 HCCIEIOBAHUS IMOJYEPKUBAIOT, YTO YJIbTPa3ByKOBas
JMAarHOCTHKA 3aHMMaeT BaKHOE MECTO B yrpaBiieHHH Ooje3Hbro KaBacaku. OHa crmocoOCTByeT
paHHEMY BBISBJICHUIO 3a00JI€BaHUS U [TO3BOJISET OTCIEKUBATh JUHAMUKY COCTOSIHUS ITAIIUEHTOB, YTO
B KOHEYHOM HTOI€ MOXKET YJy4YIIUTh KIMHUYECKHE HCXOAbl. BakHO mponoskaTe pa3BUBaTh U
aZanTHpPOBaTh METOAbl JAMArHOCTHKHM, 4YTOObI OO0€cleuyuTh NalMeHTaM Hauwlydllee KauecTBO
MEIUIIMHCKOW ITOMOIIH.

BriBoabI

VabpTpa3ByKkoBasi AMarHOCTHKa 3aHUMaeT Ba)KHOE MECTO B yIpaBiieHuu Oone3Hbro KaBacaku,
MIPEIOCTABIISAS LIEHHBIE BOZMOXKHOCTH JIJIsl PAHHETO BBISBJIEHUS] © MOHUTOPUHTA COCTOSIHUSI CEP/IEYHO-
COCY/ZIMUCTOM CHCTEMBbl y MAalMEHTOB. OJTOT METOJ BHU3yallM3allUd I03BOJIIET JETAIU3HUPOBAHHO
OLIEHUBATh aHATOMHIO U (DYHKIIMOHAJIBHOCTh CEP/LA, a TAK)KE BBIABIATH BO3MOXKHbIE AaHEBPU3MBI U
IpyTHe€ HM3MEHEHUs B KOPOHApHBIX apTEepHUsAX, YTO KPUTHYECKH Ba)XKHO JUIS IPEIOTBPALLCHUS
CEPbE3HBIX OCIOKHEHUM.

OpnHUM U3 OCHOBHBIX ITpenMy1iecTB Y3 aBisgeTcs ero HEeMHBa3UBHBIN XapakTep, YTO ACIAET
ero 0e30macHbIM W JOCTYINHBIM JJsi JeTei. PerynspHble ynbTpa3BYKOBBIE HCCIIEOBaHMS JAIOT
BO3MOXXHOCTh JIMHAMHUYECKH OTCIEXHBATh COCTOSHUE IallMEHTa, YTO IO03BOJSET CBOEBPEMEHHO
pearupoBaTh Ha H3MEHEHHUS U KOPPEKTHPOBATh J€UEHHE. DTO MOXKET CYIIECTBEHHO IOBBICUTh
KauecTBO JKU3HM JieTel, cTpanaromux oT 6one3nun KaBacaku, U CHU3UTh PUCK Pa3BUTHUS CEPICHHO-
COCYJIMCTBIX OCJIOKHEHUU.

Kpome Toro, wuccrnemoBanusi moka3piBaoT, 4yto Y3W MoxeT ciayxuth 3((eKTHBHBIM
JIOTIOJTHEHHUEM K JIPYTMM MeToaaM Buzyanuzanun, TakuMm kak MCKT u anruorpagus. B To Bpems kak
9TH METOBI TaKXKe 00J1a/1al0T CBOEH LIeHHOCThI0, Y3 npeaocTaBisieT yHUKaIbHbIE TPEUMYIIECTBA B
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IU1age Oe30IIacCHOCTH H JOCTYIIHOCTHU, YTO ACJIACT €ro 0COOEHHO AKTYaJIbHBIM B HGI[HanHIIGCKOﬁ
IIPAKTHUKE.

Tem He MeHee, BaKHO OTMETUTh, yTo Y3 uMmeeT cBOM OrpaHHyYeHHUs], BKIIFOUas 3aBUCUMOCTD
OT OIIbITa OII€paTOpa M BO3MOXXHBIC 3aTPYAHCHUA B BU3YyAIIM3alUU IIPU OIPCACIICHHBIX YCIOBHUAX.
[TosTomMy HEOOX01MM TTOIX01, coueTaromuid Y3 ¢ npyruMu MeTo1aMu JUArHOCTUKH JIJIS IOy YCeHUS
Haubollee MOJIHON KapTUHBI COCTOSHUS MallUCHTA.

B /:[aaneﬁmeM CICOYCT IpPOAO0JIKATh HCCICAOBAHHA II0 HNPHMCHCHUIO yanpaSBYKOBOfI
ANArHOCTUKHU B YIIPABJICHUU 60JI€3HBIO KaBacaKH, BKJIIOYasA U3Yy4YCHUC HOBBIX TEXHOJIOTHH U METOO4O0B
00paboTKK N300paskeHU. DTO MOXKET MO3BOJIUTH 3HAUYUTEIHHO YIIyUIIUTh TOYHOCTh AUArHOCTUKU U
pacliipuTb BO3MOXHOCTU MOHUTOPHUHI'A COCTOSHHA ;[eTeﬁ, CTpagaromux OT 3TOro CJIOKHOIO
3a00JIeBaHUsI.

Taxum o6pa30M, YIbTpa3ByKOBasd JHArHOCTHKa  SABJIACTCA HEOThEMIIEMOII  YacThIO
MHOT™ OHpO(bI/IJ'ILHOFO nmoaxoga K JICHCHHUIO oonesnun Kasacaku. Ee HHTCrpansgd B KIMHHUYCCKYHO
MMPAaKTUKY MOXKCET 3HAUUTCIIbHO YJIY4YIOHUTb MHCXOAblI IJId IMAOUCHTOB W TIIOBBICUTH Ka4Y€CTBO
MG,I[I/ILII/IHCKoﬁ MMOMOIIH, YTO ACJIACT €€ Ba’)KHbIM HHCTPYMCHTOM JJIsL Bpaqeﬁ, pa60TaIOH_II/IX B o0ylacT
JIETCKOW KapAUOJIOTHH.
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POJIb TPAJIMIIMOHHOM PEHTTEHOT' PA®UM B BBISIBJEHUU U OIIEHKE
APTPUTHUYECKHNX U3BMEHEHUM ITPU CUHJAPOME CTHJLIIA

AHHOTANUA

Cunapom Crumna, OTHOCALIMMCA K TIpynle OBEHWIBHOIO HAMONATUYECKOIO apTpuTa,
XapaKTepPU3yeTCsl BBIPAXKEHHBIM CUCTEMHBIM BOCIIAJIEHUEM U IIOPAKEHUEM CYCTaBOB, IPUBOASILIUM K
pUCKYy (OpPMHpPOBaHUS XPOHUYECKUX CTPYKTYpHbIX H3MeHeHuil. HecmoTpss Ha pasButue Ooiee
YyBCTBUTEIBHBIX METOJOB BH3YyalM3allud, peHTreHorpadus octaércs 0a30BbIM W Haumbosee
JOCTYIHBIM HHCTPYMEHTOM JIJIsl OLIEHKH KOCTHO-CYCTaBHBIX U3MEHEHM. B cTaThe paccmaTpuBaroTCst
JMAarHOCTHYECKUE BO3MOXKHOCTU peHTreHorpaduu npu cunapome Ctuiia, €€ posib B BbISIBICHUU
OCTEOI10p03a, CYCTaBHBIX 3PO3MH, U3MEHEHHON IIMPUHBI CYCTABHBIX LIeNei, a Takke e€ 3HaUeHUE B
JUHAMUYECKOM HaOJIIOJCHUH M MOHMTOpUHIE 3(PPEKTUBHOCTH Tepanuu. AHaIU3 JIMUTEpaTypbl U
KJIMHUYECKUX JAHHBIX JIEMOHCTPUPYET, 4YTO peHTreHorpadusi, HECMOTps Ha OrPaHUYEHHYIO
qyBCTBUTEJIbHOCTh Ha PAaHHUX CTaJUAX, OCTAETCS BaXXKHOM YacCThIO KOMIUIEKCHOTO OO0CIIEeI0BaHMS
MaIeHToB. Vcnonb30BaHWE PEHTIeHOrpaduu B COUETAHHWU C JPYTUMH METOJaMHU BU3yalU3alllH
MTOBBIIIAET TOYHOCTh IMArHOCTUKHU U YJIY4IIaeT TAKTUKY BEICHUS MAlUEHTOB.

[enb

OnpenenuTh TUArHOCTUYECKYIO 3HAUYMMOCTh peHTreHorpadum npu curapome Cruinia,
OLIEHUTH €€ POJIb B BBIABICHUU CTPYKTYPHBIX MU3MEHEHHMH CyCTaBOB U B MOHUTOPHHI€ aKTMBHOCTHU
3a00JeBaHus, a TAKXKe CPABHUTH €€ HH(POPMATUBHOCTD C IPYTUMHU METOJIaMH BU3YyaIU3alllu.

Marepuansl 1 METOABI

HccnenoBaHne OCHOBAaHO Ha CHCTEMAaTHYECKOM aHAJIM3€ OTEUECTBEHHBIX U 3apyOeKHBIX
myOauKanui, KIMHUYECKUX PEKOMEHJAMil 1O IOBEHWJIBHOMY MJIMONATUYECKOMY apTpHUTY,
IIPOTOKOJIOB OOCJIEIOBaHMSI W JAHHBIX PEHTTeHOrpaUuecKux HCCIeOBaHUN TAalMeHTOB C
cunapomoM Ctuinia. Vcronb30BaHbl METO/IBL: JIUTEPATYPHBINA 0030p, aHAIN3 KIMHUYECKUX CIIy4aes,
CpaBHMUTEJIbHAS OIIEHKA PEHTTeHOrpauu C YJIbTPa3BYKOBBIM HCCIEJOBAaHHMEM M MarHMTHO-
pEe30HAaHCHOM Tomorpaduel, a TakkKe OSKCIEPTHbIE ONPOChl PEBMATOJOIOB M  PaJHOJIOTOB.
[IpoaHanu3upoBaHbl PEHTTEHOJOTUYECKUE NPU3HAKU: IPO3HH, OCTEONOPO3, U3MEHEHUE CYCTaBHBIX
niesiel, MPU3HAaKU XPOHUYECKOTO apTpUTa.

Pe3ynbrarhl

AHanu3 rokasaj, 4TO peHTreHorpagus Mo3BOJISIET BBIABISATH KIIIOUYEBBIE KOCTHO-CYCTaBHbBIE
M3MEHeHHUs MpH cuHapoMe CTuiia, BKIIIOYas: IEpUapTUKYISIPHBIA OCTEONOPO3, CYKEHHE CYCTaBHBIX
mieniedf, paHHUE M TO3JHUE DSpOo3uH, JedopMaluyd CyCTaBOB, NPHU3HAKU XPOHUUYECKOTO
BOCHAJIUTENBHOIO Mpolecca. PeHtreHorpadus sBisercs HaA&KHBIM METOJAOM MOHUTOPUHIA B
JMHAMUKE, TO3BOJISISI (PUKCHPOBATh MPOTPECCUPOBAHME MOPAXKEHUIH M OILEHHWBATh 3(PPEKTHUBHOCTD
tepanuy. OJTHAKO YyBCTBUTEIBHOCTh PEHTTEHOrpaguM Ha paHHHUX CTaausAX 3a00JIeBaHUS OCTAETCA
OTpaHUYEHHOU, YTO TpeOyeT MpPHUMEHEHHs JOMOJHHUTEIbHBIX METOJ0B — YJIbTPa3BYKOBOIi
JUArHOCTHUKY JUIs BbIsABIEHUs1 cMHOBUTAa U MPT 1151 OlleHKHM XpAILIEBBIX U MITKOTKAHHBIX CTPYKTYP.
Crnenuanuctsl MOAYEPKHUBAIOT, YTO pPEHTreHorpadus OcTa€rcss MEPBBIM ATANlOM BHU3YyaJIH3alMU
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Omarozmapst JTOCTYIHOCTH, CTaHJAPTU3MPOBAHHOCTH M BO3MOXKHOCTH CpPaBHEHHs pE3yJIbTaTOB B
JUHAMHUKE.

BriBonl

PentreHorpagus coxpaHsieT KJIIOYEBYH pOJIb B JAMAarHOCTMKE M MOHUTOPHMHIE CHHApPOMA
Crunna, 0coOEHHO B OLIEHKE KOCTHBIX CTPYKTYpP U XPOHHYECKUX U3MEHEHUi cyctaBoB. HecmoTpst Ha
OrPaHUYEHHYIO YyBCTBUTEJIBHOCTh HA PAHHUX 3Talax 3a00jeBaHusl, METO/ o0s3aTelneH s 0a30Boi
JUArHOCTUKU M JMHAMHUYECKOro HabOmrofeHus. KoMIlIeKCHOe MCIOoIb30BaHHUE peHTreHorpadum,
ynpTpasByka 1 MPT no3Bossier nmosryunTh HanboJjiee MOIHOE MPEACTAaBICHUE O COCTOSIHUM CYCTaBOB
U TIOBBIIIAET KAa4eCTBO KIMHUYECKUX peuleHnid. Pentrenorpadus ocraércs (yHIaMEHTaIbHBIM,
JOCTYIHBIM ¥ KJIMHUYECKU 3HAYMMbIM METOJIOM BU3yalu3aluu npu cuapome Ctuiia.

KiroueBble caoBa: cunHapom Crwuia;  IOBEHWJIbHBIH — MAMONATHYECKUM  apTpUT;
peHTreHorpadusi; peHTTeHOJIOInYecKass IUarHOCTUKA; CYCTaBHbIE 3PO3UM; OCTEOIOpO3; CYXKEHUE
CYCTaBHOM I1I€JIM; apTPUT; KOCTHBIE U3MEHEHHUSI; CTPYKTYPHBIE IIOPAKEHUS CyCTaBOB; BU3yalIN3allus;
Jdy4yeBas JMArHOCTHKA; JUHAMHUYECKoe HaOJII0JIeHHe; BOCHAJICHUE CYCTaBOB; IeAHaTpUUYECcKast
pPEBMATOJIOTUS; XPOHUYECKOE BOCIAJIEHHUE; KIMHUYECKas OLICHKA; METOAbl BHU3yallM3allUuu;
MOHHUTOPUHT 3a00JI€BaHUs; IUAarHOCTUYECKHE IPU3HAKU; KOCTHO-CYCTaBHbIE IATOJIOTHU.

Raxmatov Istodjon Samedjonovich
Samargand davlat tibbiyot universiteti
Samarqand shahri, O zbekiston Respublikasi

STILL SINDROMIDA ARTRITIK O‘ZGARISHLARNI ANIQLASH VA
BAHOLASHDA AN’ANAVIY RENTGENOGRAFIYANING O‘RNI

Annotatsiya

Yuvenil idiopatik artrit guruhiga mansub Still sindromi kuchli tizimli yallig‘lanish va
bo‘g‘imlarning zararlanishi bilan tavsiflanadi, bu esa surunkali strukturaviy o‘zgarishlar shakllanishi
xavfini Kkeltirib chigaradi. Tasvirlashning yanada sezgir usullari rivojlanishiga garamay,
rentgenografiya suyak-bo‘g‘im o‘zgarishlarini baholash uchun asosiy va eng qulay vosita bo‘lib
golmoqda. Magolada Still sindromida rentgenografiyaning diagnostik imkoniyatlari, uning
osteoporoz, bo‘g‘im eroziyalari, bo‘g‘im yoriqlarining o‘zgargan kengligini aniqlashdagi o‘rni,
shuningdek, davolash samaradorligini dinamik kuzatish va nazorat qilishdagi ahamiyati ko‘rib
chiqilgan. Adabiyotlar va klinik ma’lumotlar tahlili shuni ko‘rsatadiki, rentgenografiya dastlabki
bosqgichlarda cheklangan sezuvchanlikka ega bo‘lsa-da, bemorlarni kompleks tekshirishning muhim
qismi bo‘lib qgolmoqgda. Rentgenografiyani boshqa tasvirlash usullari bilan birgalikda qo‘llash tashxis
anigligini oshiradi va bemorlarni olib borish taktikasini yaxshilaydi.

Magsad

Still  sindromida rentgenografiyaning diagnostik ahamiyatini aniqlash, bo‘g‘imlardagi
strukturaviy o‘zgarishlarni aniqlash va kasallik faolligini nazorat qilishdagi rolini baholash,
shuningdek, uning axborot beruvchi xususiyatini boshga vizualizatsiya usullari bilan tagqoslash.

Materiallar va usullar

Tadqiqot mahalliy va xorijiy nashrlarning tizimli tahlili, yuvenil idiopatik artrit bo‘yicha klinik
tavsiyalar, tekshiruv protokollari va Still sindromi bo‘lgan bemorlarning rentgenografik tekshiruvlari
natijalariga asoslangan. Qo‘llanilgan usullar: adabiyotlar sharhi, klinik holatlarni tahlil qilish,
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rentgenografiyani ultratovush tekshiruvi va magnit-rezonans tomografiya bilan giyosiy baholash,
shuningdek, revmatologlar va radiologlarning ekspert so‘rovlari. Rentgenologik belgilar: eroziyalar,
osteoporoz, bo‘g‘im yoriqlarining o‘zgarishi, surunkali artrit alomatlari tahlil qilindi.

Natijalar

Tahlil shuni ko‘rsatdiki, rentgenografiya Still sindromida asosiy suyak-bo‘g‘im o°zgarishlarini
aniglash imkonini beradi, jJumladan: periartikulyar osteoporoz, bo‘g‘im yoriqlarining torayishi, erta va
kechki eroziyalar, bo‘g‘im deformatsiyalari, surunkali yallig‘lanish jarayonining belgilari.
Rentgenografiya dinamikada kuzatishning ishonchli usuli bo‘lib, zararlanishning rivojlanishini gayd
etish va davolash samaradorligini baholash imkonini beradi. Birog, kasallikning dastlabki
bosqichlarida rentgenografiyaning sezgirligi cheklangan bo‘lib golmoqda, bu esa qo‘shimcha usullarni
qo‘llashni talab qgiladi - sinovitni aniglash uchun ultratovush diagnostikasi va tog‘ay hamda yumshoq
to‘qima tuzilmalarini baholash uchun MRT. Mutaxassislar ta’kidlashlaricha, rentgenografiya
qulayligi, standartlashtirilganligi va natijalarni dinamikada tagqoslash imkoniyati tufayli
vizualizatsiyaning birinchi bosgichi bo‘lib qolmoqda.

Xulosalar

Rentgenografiya Still sindromini tashxislash va kuzatishda, aynigsa suyak tuzilmalari va
bo‘g‘imlarning surunkali o‘zgarishlarini baholashda asosiy ahamiyatga ega. Kasallikning dastlabki
bosqichlarida sezgirligi cheklanganligiga garamay, usul asosiy tashxis va dinamik kuzatuv uchun
zaruriy hisoblanadi. Rentgenografiya, ultratovush va MRTdan kompleks foydalanish bo‘g‘imlar holati
haqgida eng to‘liq tasavvurga ega bo‘lish imkonini beradi va klinik qarorlar sifatini oshiradi.
Rentgenografiya Still sindromida asosiy, arzon va klinik jihatdan muhim tasvirlash usuli bo‘lib
golmoqda.

Kalit so‘zlar: Still sindromi; yuvenil idiopatik artrit; rentgenografiya; rentgenologik
diagnostika; bo‘g‘im eroziyalari; osteoporoz; bo‘g‘im yorig‘ining torayishi; artrit; suyak o‘zgarishlari;
bo‘g‘imlarning strukturaviy shikastlanishlari; vizualizatsiya; nur diagnostikasi; dinamik kuzatuv;
bo‘g‘imlarning yallig‘lanishi; pediatrik revmatologiya; surunkali yallig‘lanish; klinik baholash;
vizualizatsiya usullari; kasallik monitoringi; diagnostik belgilar; suyak-bo‘g‘im patologiyalari.

Rakhmatov Istodjon Samedjonovich
Samarkand State Medical University
Samarkand city, Republic of Uzbekistan

THE ROLE OF TRADITIONAL X-RAY IN THE DETECTION AND ASSESSMENT
OF ARTHRITIC CHANGES IN STILL SYNDROME

Abstract

Still's syndrome, which belongs to the group of juvenile idiopathic arthritis, is characterized by
pronounced systemic inflammation and joint involvement, leading to the risk of developing chronic
structural changes. Despite the development of more sensitive imaging methods, radiography remains
the basic and most accessible tool for assessing bone-joint changes. The article examines the diagnostic
capabilities of radiography in Still's syndrome, its role in detecting osteoporosis, joint erosions, altered
joint gap width, as well as its significance in dynamic observation and monitoring of therapy
effectiveness. Analysis of literature and clinical data shows that radiography, despite its limited
sensitivity in the early stages, remains an important part of comprehensive examination of patients.
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Using radiography in combination with other imaging methods increases diagnostic accuracy and
improves patient management tactics.

Purpose

Determine the diagnostic significance of radiography in Still's syndrome, assess its role in
identifying structural changes in joints and monitoring disease activity, and compare its
informativeness with other imaging methods.

Materials and methods

The study is based on a systematic analysis of domestic and foreign publications, clinical
recommendations for juvenile idiopathic arthritis, examination protocols, and radiographic
examination data of patients with Still's syndrome. The following methods were used: literature
review, clinical case analysis, comparative assessment of radiography with ultrasound and magnetic
resonance imaging, as well as expert surveys of rheumatologists and radiologists. Radiological signs
were analyzed: erosions, osteoporosis, changes in joint clefts, signs of chronic arthritis.

Results

Analysis showed that radiography allows for the detection of key bone-joint changes in Still's
syndrome, including: periarticular osteoporosis, narrowing of joint spaces, early and late erosions, joint
deformities, signs of a chronic inflammatory process. Radiography is a reliable method of monitoring
in dynamics, allowing for the recording of the progression of lesions and assessing the effectiveness
of therapy. However, the sensitivity of radiography in the early stages of the disease remains limited,
which requires the use of additional methods - ultrasound diagnostics to detect synovitis and MRI to
assess cartilage and soft tissue structures. Experts emphasize that radiography remains the first stage
of visualization due to its accessibility, standardization, and the ability to compare results in dynamics.

Conclusions

Radiography continues to play a key role in the diagnosis and monitoring of Still's syndrome,
especially in assessing bone structures and chronic joint changes. Despite limited sensitivity in the
early stages of the disease, the method is mandatory for basic diagnostics and dynamic observation.
The integrated use of radiography, ultrasound, and MRI allows for a more complete understanding of
joint condition and improves the quality of clinical decisions. Radiography remains a fundamental,
accessible, and clinically significant imaging method for Still's syndrome.

Keywords: Still's syndrome; juvenile idiopathic arthritis; radiography; radiological
diagnostics; joint erosions; osteoporosis; joint cleft narrowing; arthritis; bone changes; structural joint
lesions; visualization; radiation diagnostics; dynamic observation; joint inflammation; pediatric
rheumatology; chronic inflammation; clinical assessment; imaging methods; disease monitoring;
diagnostic signs; bone-joint pathologies.

BBenenue

Cunnmpom Cruiuia mpefacTaBiseTr co0Oll  CIOKHOE M MHOTOAcCTeKTHOe 3a0olieBaHuE,
OTHOCSIIEECs K TPYIIE BEHWIBHOTO HANONATHYecKoro apTpurta. OH yaile BCero HaOto1aeTcs y
JeTedl U TOAPOCTKOB, U €ro MPOSIBICHUS MOTYT BapbHUpPOBATHCS OT JIETKUX 1O TSXKEIbIX. ITO
3a00JIeBaHNE XapaKTePU3YETCs HE TOJBKO BOCIAICHUEM CYCTaBOB, HO U CUCTEMHBIMHU CHMIITOMAaMH,
TAKUMHW KaK BBICOKAas TeMnepaTypa, KOXXHBIC BBICBIIIAHUA H nopameHHe BHy’[‘peHHI/IX OpFaHOB.
CJ'IO)KHOCTI) JOTUArHOCTUKH U JICUCHUA CPIHJIpOMa CTI/IJ’IJ’[a 3aKJIIOYacTCA B p33H006pa3I/H/I KIIMHUYCCKUX
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IIPOSIBJIEHUM, KOTOPBIE MOTYT CYIIECTBEHHO OTJIMYAThCSA CPEIW NMAUEHTOB. PaHHAA TMarHOCTHKA U
aJIeKBaTHOE JIEUYEHUE HMEIOT pEIIAIOLIEe 3HaueHue s MPEJOTBpAIlEHUs JO0JITOCPOYHBIX
OCJIO’)KHEHUH, TaKMX KaK XpoHUYecKasi 00JIb 1 MHBAIUIU3ALIUS.

Pentrenorpagus — 310 01uH U3 Hanbojee JOCTYIHBIX U HIMPOKO HCIIOJIb3YEMbIX METOOB
BU3yaJIM3allui B KJIMHUYECKON npakThke. OHa M03BOJSET BU3YyaIM3UPOBAaTh U3MEHEHHS B KOCTAX U
CyCTaBax, YTO OCOOEHHO Ba)XHO IpPH JUArHOCTUKE M MOHMUTOpHHre cuniapoma Crumia. Xots
peHTreHorpadust MO>XeT He Bcerjia OOHapy KUBaTh U3MEHEHHs Ha PAHHUX CTaIusAX 3a00J€BaHUs, OHA
OCTaeTCsi BaXXHBIM HHCTPYMEHTOM Ul OLIEHKHM COCTOSIHUSI CYCTaBOB M KOHTpOJsA 3a
porpeccupoBaHieM OO0JIe3HH. PEeHTreHONIOTHYecKrue HCCICIOBAHUS TIOMOTAlOT BBISIBIATH TaKHE
U3MEHEHHU, KaK OCTEOIOPO3, KOCTHBIE 3PO3UM U U3MEHEHMs B CYCTaBHBIX IIENSAX. JTU HPU3HAKU
MOTYT CIYXHUTh MHIUKATOPAMU aKTUBHOCTU 3a00JI€BaHMSA M UTPAIOT KIIOYEBYIO POJIb B MPUHSATHH
KJIMHUYECKUX PELICHUH.

BaxHocTb peHTreHorpadguu B AMarHocTuke cunapoma CTHILIA CIIOKHO NepeoneHuTsh. OHa He
TOJIBKO CIIYXHT IEPBbIM METOJOM BU3yalIM3allMM [IPU OJO3PEHUH Ha BOCHAIUTENbHbIE 3a00JIeBaHUS
CYCTaBOB, HO U IIO3BOJIIET OTCJIEC)KHMBATH JUHAMHKY COCTOSHMS ITallUEHTA [0 MEpE JIEYEHUs. ITO
0COOEHHO aKTyaJbHO B KOHTEKCTE€ XPOHHYECKHUX 3a00JieBaHUl, Ile PEryJspHbIi MOHUTOPUHT
COCTOSIHUSI CYCTaBOB SBJISIETCSI KPUTUUYECKH BaXXHBIM JUIsl OLUEHKU S(P(EKTHUBHOCTH TEpanuu U
BBISIBJICHUSI PELIUNBOB.

B nmaHHOI# cTaThe MBI COCPEIOTOYNM BHUMAHUE HA PEHTTEHOTpapuH KaK METOAE AUArHOCTHKH
cuaapoma Ctwnia. Mel mpoaHanu3upyeMm, KakuM 0o0pa3oM peHTreHOTpaduuecKue HMCCIelOBaHuUs
MOTYT [TOMOYb B BBISIBIICHH BOCHAIUTEIbHBIX U3MEHEHUI, OLICHKE CTEIIEH! aKTUBHOCTH 3a00JI€BaHUS
Y MOHUTOpPHUHI€ OTBETOB Ha Tepamnuto. Kpome Toro, Oy1eT paccMOTpeHO 3HaUeHHE peHTreHorpaduu B
KOMIUIEKCHOM TOJXO0Jle K JICUEHUIO JJAHHOI'O COCTOSIHMS, a TakXKe MPEeUMYIIecTBa U OTpaHUYEHHUs
9TOr0 METO/1a IO CPABHEHUIO C IPYTUMHU METOAAMU BU3YyaIU3alUH.

Taxxe Mbl IpUBEIEM KIMHUYECKHUE IPUMEPBI, KOTOPbIE MILTIOCTPUPYIOT, KaK pEHTTeHorpadus
HCIOJIb3YETCs Ha MPAKTHUKe JJIs yrpaBieHusi cuHIpoMoM CTHIIIAa ¥ KaK OHA BJIMSIET Ha KIIMHUYECKHUE
pemenusa. Hama nenp — noA4YepKHYTh BaKHOCTb MPHUMEHEHUS PEHTTeHOrpaguu B COUYETAHUU C
JPYTMMH METOJAMM JIMarHOCTUKU JUISl JOCTHKEHUS HaWiIyylIMX pe3yJbTaTOB B JICUEHUU U
yIpaBJIEHUN 3TUM CEpbE3HBIM 3a00sieBaHUEM. B KOHEUHOM HTOTe, MBI HaJIeeMCsl, YTO MOJyUYEHHBIE
JaHHbIE TOMOTYT BpauaM Ooiiee 3(p(peKTUBHO HCIOIB30BaTh PEHTIEHOTpa(UIo B CBOEH MPAKTUKE U
YJIy4IIUTh Ka4€CTBO KM3HH MMALIUEHTOB, CTPalaoluX cuHapomMoM CTuinia.

Lens

[lenb naHHOM cCTaThU 3aKIIOYAETCSl B KOMIUIEKCHOM aHAJIM3€ PpOJIM pEeHTreHorpadguu B
JMArHOCTHKE U yHpaBieHUH cuHApoMoM CTHUIUIA, a TaKKe B OLIEHKE €€ BIMSHHUS Ha KIMHUYECKUE
pelIeHrs M UCXOJbI JiedeHHsl. Mbl CTpeMUMCSl TOCTHYb HECKOJBKUX KIIIOUEBBIX 3aad, KaxkJaas W3
KOTOPBIX UTPAET BaXKHYIO POJIb B IOHMMAHUU TOTO, KaK peHTreHorpagusi MOXKeT ObITh HCIIOIb30BaHa
JUIsL yIy4IIEeHHUs] TUarHOCTUKU M T€PAITuy JAaHHOTO 3a00JIeBaHMSL.

[TepBoHaYaTbHO MBI XOTHM OLIEHUTH 3((HEKTUBHOCTh PEHTICHOTpapUUECKUX UCCIEIOBaHUN B
BBISIBJICHMM BOCHAJUTENBHBIX HW3MEHEHUH B CyCcTaBax y NANUEHTOB C cuHapomoM Crumia.
Pentrenorpagusi, Kak METOJ] BU3yaJIn3alliH, TIO3BOJISET BBISBIISATh H3MEHEHHUSI B KOCTHBIX CTPYKTYpax
U CYCTaBHBIX IIENAX, YTO KPUTHUECKH BAYKHO JUIsI pAaHHEH JTMAarHOCTUKU M CBOEBPEMEHHOI'O Haydaja
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neueHus. Mbl OyJeM aHaAIM3UPOBaTh, HACKOJIBKO TOYHO PEHTIeHOTpadus MOXKET OOHapy>KUBATh
M3MEHEHHMSI, CBSI3aHHBIE C AKTMBHOCTBIO 3a00JI€BaHMS, U KaK 3Ta WH(POPMALIKS MOXKET MOBJIUATH Ha
KIIMHUYECKHE PELICHHUS.

Bropoii acnekT Hamied neiu 3akir4aeTcsl B MCCIEJOBAHUU BIMSHUSA PEHTreHorpaduu Ha
BbIOOp TepaneBTUYECKOH CTpaTerMd M MOHMUTOPUHI COCTOSHHUS MalueHTa. Mpl IUlaHUpyeM
paccMOTpeTh, Kak JaHHBIE, IOJYUYEHHbIE B pe3yJIbTaTe peHTTeHOrpadUuecKuX UCCIeJOBAHUM, MOTYT
IIOMOYb BpayaM aJalTHPOBaTh JIEYEHUE B 3aBUCUMOCTHU OT JMHAMHUKH 3a00JIeBaHUs. DTO BKIIOYACT B
ce0st oueHKY 3(h(heKTUBHOCTH IPOBOJUMOM Tepauu U HEOOXOIUMOCTh BHECEHHSI U3MEHEHUH B IJIaH
JICUEHHUSI, YTO MOXKET CYIIIECTBEHHO MOBJIHATH HA KAUECTBO JKU3HU MAIUEHTA.

Taxoke BaXKHO OIPEISNIUTh IPEUMYIIIECTBA U OTPaHUYEHUS peHTreHOrpaduu 110 CPAaBHEHHIO C
JAPYTUMH METOJIaMH BU3yaJIH3allli, TAKUMH KaK yJIbTPa3ByK U MarHUTHO-PE30HAHCHAs! TOMOrpagusl.
Msbl OyzneM aHanM3MpOBaTh, B KAKMX CUTYaLUSAX PEHTreHorpadus sBISETCS MPeINOYTUTEIbHBIM
METOZOM, a Korja OoJiee 4yBCTBHUTEIbHBIE METOABI BU3yaJIM3allMM MOTYT HpPEIOCTaBUTH Oojee
MOJIHYIO HH(POPMALIUIO O COCTOSIHUU CYCTaBOB U OKPYXKAIOIUX MATKUX TKaHEH.

Kpome Toro, Mpl HaMepeHbl pacCCMOTPETh KIIMHUYECKUE MPUMEPBI, KOTOPbIE WIUTIOCTPUPYIOT
IIPaKTUYECKOe MPUMEHEHHE pEHTreHorpaguu B ynpaBiieHUM cuHApoMoM CTwiuia. DT HIpUMEpbI
MOMOTYT IPOMUTIOCTPHPOBATH, KaK PEHTIeHOrpaduIecKre UCCIeIOBaHUs BIUSAIOT Ha TUATHOCTHKY,
JIeYeHHE U MOHUTOPHUHT COCTOSIHUS MAIIMEHTOB B PEATbHOMN KIIMHIUYECKOW MPAKTUKE.

B 3axmoueHne, Mbl CTpeMHUMCS MOJAYEPKHUBATH HEOOXOIMMOCTh KOMILJIEKCHOTO MOJIX0/a K
IMAarHOCTHKE W JedeHuro cuHapoma Crwmna, rae peHtreHorpadus OyneT HCHOoiIb30BaThCS B
COYETAaHUH C JAPYIMMHM METOJaMH JUIsl JOCTIIKEHHMs HawlydylMx pe3yiabTaroB. Hama nenmp —
Croco0CTBOBaTh Oojiee IIyOOKOMY IOHHUMAHHUIO DPOJIM DPEHTreHorpaduu B YIPABICHUHM 3STUM
3a00JeBaHUEM, YTO B KOHEUYHOM HTOI€ JIOJDKHO NMPHUBECTU K YJIYYLICHUIO KauecTBa MEAMLIMHCKON
MIOMOIIY ¥ MOBBIIIEHUIO YPOBHS KU3HU MAIlMEHTOB.

MarepuaJjibl

B wuccnemoBaHMsAX, TOCBSIICHHBIX POJNM peHTreHorpaduu npu cuHapome CTuiuia, MBI
WCTIOJIB30BAIM pa3HOOOpa3Hble MaTepHaibl U JaHHBIE, YTOOBI 00ECTIEYNTh KOMIUIEKCHBIN MOAX0]] K
aHamM3y MaHHOTO Bompoca. OCHOBHOE BHHMaHHE YIEISIIOCh KIMHUYECKUM HAONIONEHUSIM U
pe3yabTaTaM peHTreHorpauuecKuX UCCIIEOBaHUM, MPOBEACHHBIX Y MALMEHTOB C YCTaHOBIEHHBIM
auarHo3oM cuHapoMa Cruiuia. OTH  JaHHblE ObUIM COOpaHbl M3 PA3IUYHBIX MEIUIIMHCKUX
YUPEXAE€HUH, YTO TMO3BOJWIO MOJIY4YUTh OOJee IMOJIHOE IMpeJCTaBlIeHHEe O MPAKTUKE MPUMEHEHHS
peHTreHorpaguu B yCIOBUAX PeaIbHON KIMHUYECKOH Cpeibl.

[lepBoHayakHO OBUTH TPOAHATH3HPOBAHBI KIMHUYECKHE MPOTOKOIBI M PEKOMEHIIAIHH,
Kacarolmecsl TUarHOCTUKU W JICYCHUs] FOBEHIJIBHOTO HMIMOMATHYECKOTO apTPUTa. DTH TOKYMEHTHI
MIPEOCTAaBIIIM BaKHYIO OCHOBY JUISI TIOHMMAaHUSI COBPEMEHHBIX CTAHIAPTOB yXO0J1a 32 MAIllMeHTaMH C
cuaapomMoM CTHiUTa, a TakKe METOJOB BU3yalM3allMH, KOTOPHIE PEKOMEHIYIOTCS IUIsl OIEHKU
COCTOSIHUS CYCTaBOB.

Mpbl Takke NpPOBEIU CUCTEMaTHYECKUH 0030p HAaydHOM JIMTepaTypbl, BKIFOYAIOLIHMA
UCCIIEI0BaHMsI, IOCBAIICHHbBIE IPUMEHEHUIO PeHTreHorpaduu JUIs AMarHOCTUKH cuHpoMa CTuiuia u
apyrux (opM IOBEHUJIBHOTO MIUONATHUYECKOro apTputa. B 3ToM 0030pe ObUIM paccMOTPEHBI Kak
OpUTMHAJIbHBIE MCCIIEI0BAHUS, TaK U 0030pHbIE CTAThH, YTO MO3BOJIMIIO OOOOIIUTh CYIECTBYIOLIHE
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3HaHUS ¥ BBIABUTH KJIFOUEBBIC AaCIEKTHl, CBS3aHHBIE C MCIOJB30BAaHHUEM pEHTIeHOTpaguu B
KJIMHUYECKOW MPAKTHUKE.

Kpome Toro, O6butn coOpaHbl JaHHBIE O Pe3yibTaTaX PEHTICHOTpapUUECKUX MCCIETOBAHMIA,
IIPOBEJICHHBIX Y MAlMEHTOB ¢ CUHAPOMOM CTWiIa B pa3IMYHbIX MEIULUHCKUX YUPESKICHUIX. JTU
JaHHBIE BKJIIOYAJIN KaK KOJIMYECTBEHHBIE, TAK U KAYECTBEHHBIE IT0KA3aTEIIH, YTO II03BOJISIIO IIPOBECTH
JeTanbHbIi aHanu3 3((HEeKTUBHOCTH pPEeHTreHorpauu B OLEHKE COCTOSHUS CYCTaBOB U BBISABICHUU
BOCMAJIMTEIbHBIX U3MEHEHUI. MBI COCPEIOTOUMINCh Ha PEHTTeHOrpaMuecKuX MpPU3HAKaX, TaKUX
KaK KOCTHBIE D3pO3MH, M3MEHEHMs B CYCTaBHBIX IIEISAX M OCTEONOpPO3, KOTOPBIE MOTYT
CBUJETEIBCTBOBATh O aKTUBHOCTH 3a00JIEBAHUS.

Jis ONEHKH BIMSHUS pEHTTeHOrpaduy Ha KIMHUYECKHE pEIICHUS MbI HCIOJIb30BaIH
ONPOCHUKH, HAIlpaBJICHHbIE HAa cOOp MHMOpPMAIMM OT Bpaueh-crenuanucToB. ONpochl BKIHOYAIH
BOIPOCHI O MPAKTUYECKOM NPUMEHEHUM PEHTreHorpaduu, ee BOCHPUATHH KaK JUArHOCTHYECKOIO
MHCTPYMEHTa U ypOBHE YIOBJIETBOPEHHOCTH OT HCIIOJIB30BAHMS JAHHOIO METOJA B KIMHUYECKOH
IIPaKTUKE. DTU JaHHBIEC IOMOIJIM BBIABUTh MHEHHUS CIIELIMAIMCTOB O IPEUMYIIECTBAX U HEJOCTATKaX
peHTreHorpaduu, a Takxke 06aacTu, TpeOyrolue yiIydmeHus.

Taxke B paMKax HCClefOBaHUs ObulM CcOOpaHbl KIMHMYECKHE IPUMEphl, KOTOpBIE
WUTIOCTPUPYIOT, KaK pEHTTeHOrpagusi UCIOIb3YETCs HAa MPAKTUKE JUJIsl AUarHOCTUKU U MOHUTOPHUHIA
COCTOSIHMSI MAaLMEHTOB ¢ cuHApoMoM Cruiuia. DTH NpUMEPbl BKIIOYAIU CIydau C pa3iMYHbIMU
KIMHAYECKUMH TIPOSIBJICHUSAMHU 3a00JIeBaHUSI W JEMOHCTPHPOBAIH, KaK pPEHTreHorpaduueckue
JTaHHbIE BIMSIIOT HAa BHIOOP TE€pareBTUUECKOMN CTpaTEernu.

BakHBIM acIIeKTOM HalIETO UCCIIEIOBAHMS CTAJIO B3aUMO/ICHCTBUE C BpauaMH-PEBMATOJIOraMu
U painojioraMy, KOTOpbIE MPEJOCTaBUIIN CBOM MHEHMS U OIIBIT 110 IPUMEHEHUIO peHTreHorpaduu B
ynpaBieHuu cuHapomoM Cruiia. DTO COTPYJHMYECTBO IMO3BOJWIO MONYYUTh Oojee IIyOoKoe
MOHMMaHHE NPAKTUYECKUX AaCHEKTOB HCIIONb30BaHUS PEHTIeHOrpaQuu M BBIIBUTH KIHOYEBbIE
MOMEHTBHI, KOTOPbIE MOTYT YJIYUIIUTh PE3yJIbTaThl J€UCHUSI.

TakuMm oOpa3om, coOpaHHbIE MaTepUajbl U JaHHBIE CTAJ OCHOBOM JUIsl TIIyOOKOrO aHaiu3a
poiu pertreHorpaduu npu cuaapome Ctuia. Mbl HafieeMcsl, YTO pe3yJIbTaThl HAIIETO UCCIIEI0BaHUs
MOMOTYT YJYUYIIUTh OOILIUE MOAXOAbl K JUAarHOCTHUKE M JICYEHHUIO JAHHOTO 3a00JIeBaHUs, a TaKkKe
CIOCOOCTBOBATh MOBBILICHNIO KaYeCTBA METUIIMHCKOMN MOMOIIM ISl TAllUEHTOB.

MeTtoabl

B naHHON cCTaTbe MCHONB30BAICS KOMIUIEKCHBIM MOAXOJN K MCCIEAOBAHUIO PO
peHTreHorpaguu B JMarHOCTUKE M yIpaBiieHMH cHUHApoMoM CTuiuta. Mbl IpUMEHHIN HECKOJBKO
METOJI0B, UTOOBI 00ECTIEYUTh BCECTOPOHHUM aHAJIU3 U OLIEHKY JaHHbIX.

[lepBoHavyasbHO OBUT MPOBEACH CHUCTEMATHYECKUM 0030p JHuTeparypbl. MBI HCClIeT0BaIN
HayuyHble MyOJIMKAllUM, Kacaloluecss peHTreHorpaguu B KOHTekcTe cuHapoma Crwma u
FOBEHWJIbHOTO MJIMOMATUYECKOT0 apTpuTa. [ 3TOro ObUIM KCIOJIb30BAHBI KPYIHBIE MEAUIIMHCKUE
6a3bl TaHHBIX, Takue Kak PubMed u Scopus. MbI cocpe1oToUnINCh Ha CTaThsSIX, KOTOPbIE OMUCHIBAIOT
peHTreHorpaguuecKue Npu3HaKu, METO/IbI UCCIEAOBAHMS U PE3YJIbTaThl KIMHUUECKUX HAOIIOACHUH.
OToT 0030p MO3BOMMWJI HaM OOOOIIMTH CYNIECTBYIOIIME JaHHbIE W BBIABUTH TEHICHLUUH B
UCIOJIb30BAHUU PEHTTEHOTpapuH Ul AMATHOCTUKY U MOHUTOPUHTA COCTOSTHUS MAIIUEHTOB.
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BTOprM 9TallOM HAIICro HCCICAOBaHUA CTall C60p JaHHBIX O KIIMHUYCCKUX CJiy4dasaX, B

KOTOPBIX peHTreHorpadusi MCIONb30BaNach Uil JUarHocTuku cuHapoma Crwmma.  Mel
MIPOAHATM3UPOBAIIN PEHTIeHOrpauIecKre CHUMKH, CIeTaHHbIC Y TAIIMEHTOB, a TAK)KE COMOCTABUIH
UX C KIMHAYECKUMHU JAHHBIMU M pe3yJbTaTaMH JICYECHHA. OTO BKIIOYAJIO OLIEHKY TaKHUX
pEeHTreHorpagMuecKuX MPU3HAKOB, KaK KOCTHBIE 3PO3UH, OCTEONOPO3 M HW3MEHEHHs B CYyCTAaBHBIX
niessax. Takol aHaiau3 MO3BOJIMII BEIIBUTD B3aUMOCBSI3b MEXly PEHTT€HOJIOTHYECKUMU U3MEHEHUSIMU
U KJIMHUYECKUMU IPOSIBICHUSMU 3a00JI€BaHHUS.

Kpome Toro, MbI MpoBeIH ONPOC CPeIu Bpadeli-peBMATOIOTOB U PAIUO0JIOr0B, padOTAIOIINX C
naruenTamu ¢ cuaapomoMm Cruiuia. Ompoc BKIIFOYA BOIIPOCHI O BOCHPHUITUN PEHTTEHOTpaduu Kak
METOAa AMArHOCTHKH, €€ 3((EeKTUBHOCTH M BIMSHUM Ha KIMHUYECKHE pemeHus. MBI Takxke
UCCIIEI0OBAIIN, KaKue (DaKTOPHI BIMSIIOT HA BBIOOP PEHTreHorpaduy B KaueCTBE METO/Ia BU3yaTU3aIlUH
U KaK CIEeLUAINCThl OLIEHUBAIOT €€ POJib B YIPABICHUU 3a00JI€BaHUEM.

i mpoBeneHuss KOJIMYECTBEHHOIO aHaIM3a JAHHBIX MBI MCIOJIb30BAIA CTATUCTHUYECKUE
METOABl. DTO MO3BOJMJIO OLEHHUTh, HACKOJIBKO PEHTreHorpadus KOppeaupyeTr ¢ KIMHHUYECKUMU
MOKa3aTeIsIMU aKTUBHOCTH 3a00JIeBaHMs U KaK OHA BIMSET HAa BbIOOP TEpaneBTHUECKOW CTpATETHH.
Mpl Takke M3y4WiM, KaK U3MEHEHHUS Ha PEHTTEHOIPaMMaxX COOTHOCATCS C pe3ylbTaTaMU APYTHX
METOOB BU3YaITM3aIllH, TAKUX KaK yJIbTPa3ByK U MarHUTHO-PE30HAHCHAst TOMOTpadus.

Ta6auna 1. JlnarnocTudeckue BO3SMOKHOCTH peHTreHorpaduu pu cuaapome Ctunia

IHaTonornyeckuii Bo3mo:xxHOCTH Kiannnueckoe 3Hauenue
NPU3HAK peHTrenorpagpumn
[lepuapTuxynsipHbIi XOopo110 BU3yaIu3upyeTcst Pannuii npu3Hak akTUBHOCTH
0CTEONOpo3 BOCITAJIEHUS

CyxeHue cycTaBHON
HIETH

Hanéxno onpenensiercs

VKa3bpIBaeT Ha MPOrPECCHPOBAHUE
apTpuTa

KoctHble 3po3un

OOHapy>XKHUBarOTCS Ha
0oJiee O3JHUX CTATUIX

[Ipu3Hak XpOHUYECKOTO NOPAKEHUS U
HeOJIaronpusTHOro MPOrHo3a

Hedopmarun cyctaBoB

OtimmyHOo BUOHBI Ha
CHHUMKax

[ToaTBEpX1AIOT CTPYKTYPHBIC
WU3MEHECHHUS TIPU JUTUTEITLHOM TCUCHUU
00JIe3HHU

AHKUII03

YéTko BU3yanu3upyercs

Cranus no3Hero
(buOPO3HOT0/KOCTHOTO CPAIICHHS

MArKkoTKaHHBIN OTEK

OrpanndeHHO
BU3YyaJIU3UPYETCS

TpeGyet nmonreepxaenust Y3U nunu
MPT

CHHOBUT

IIpakTHuecku He BUAECH

Heooxomum Y3U/MPT mist panneit
JUArHOCTUKHN

BaxHBIM acIIeKTOM HaIIero METOa CTAJI0 COTPYAHUUYCCTBO C MCIUIIMHCKUMHU YUPCIKICHUAMU,

rac NpoBOAUIINCH pCHTFCHOFpa(I)I/I‘-ICCKI/IC HUCCICIOBAaHU. 9T0 COTPYAHUYICCTBO IMO3BOJIUIIO MOJIYUYUTh
AOCTYII K HGO6XOI[I/IMBIM JaHHBIM H 00eCreynuTh KauecTBO HucciaenoBanusa. Mbl Takxke pa60Tan1/I Hal
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TeM, 4TOObI 00ecneunTh COOIIOACHUE STUUYECKUX HOPM M 3alIUTy KOH(UICHIMAIBHOCTH JaHHBIX
MAIMEHTOB.

B 3akiroueHuwe, UCHOJB30BaHHbIE METOJbl  IO3BOJWIM  IOJYyYHUTh  BCECTOPOHHEE
IIPEJCTAaBICHUE O POJM PEHTreHorpaguu B AMArHOCTMKE M yINpaBiieHMM cuHapoMoMm Cruia.
Cucrtematnueckuil 0030p JMTEpATyphl, aHAIU3 KIMHUYECKUX CIIy4aeB, OMPOCHI CHELMAIMCTOB U
CTaTUCTHYECKass 00pabOTKa AAaHHBIX CTaJdd OCHOBOM sl TJIyOOKOro MOHUMaHHs IPUMEHEHMs
peHTreHorpaguu B KJIMHUYECKON MPAKTUKE. DTH METObl IOMOTYT HE TOJIBKO B MCCIIE0BATEIIbCKOM
JESTEIbHOCTH, HO U B YJIYUIIIEHUH Ka4yeCTBa MEAULIMHCKONW IOMOIIM AJIsl TALIUEHTOB € 3TUM CJIOKHBIM
3a00JIeBaHUEM.

OO0cy:kaeHne pe3y1bTaTOB

PesynbraThl Hamero HCCIENOBAHUS TOJYEPKUBAIOT BAXKHOCTh PpEHTTEeHOrpaduu B
IUArHOCTHKE W ympaBieHUuW cuHIpomMoM CTuiula, BBIIBIAA Kak €€ IPEUMYIIECTBa, TaK MU
orpaHudeHus. PeHTreHorpadus ocTaeTcsi OCHOBHBIM METOAOM BHU3yalU3alMM, IO3BOJSIOLIUM
OLIEHUTh H3MEHEHHMs B KOCTSX M CyCTaBax, 4YTO KpailHe BaXHO JJIsi paHHEW IUAarHOCTUKU U
MOHUTOPHUHIa AKTUBHOCTH 3200JI€BAHUS.

OnHUM M3 OCHOBHBIX BBIBOJIOB SBIISI€TCSI TO, YTO PEHTTeHOrpadusl yCIEUIHO BbIABISET
XapakTepHble HM3MEHEHMs, TaKue KaK KOCTHBIE H3PO3UM M OCTEONOpO3, KOTOpPHIE MOTYT ObITh
MHIWKATOpaMH TIPOTPECCUPOBaHMS 3a00sieBaHUs. DTH pEeHTreHorpaduyeckue MpU3HAKH MOMOTAIOT
BpauyaM HE TOJbKO MOATBEPAUTH JUArHO3, HO U OLIEHUTh CTEIEHb AKTUBHOCTU 3a00JI€BaHUs, UTO, B
CBOIO O4epe/ib, BIUSIET Ha BIOOp TepaneBTUUECKON cTpaTteruy. Hanpumep, HaJlnume KOCTHBIX 3PO3Hi
MOJKET yKa3bIBaTh Ha HEOOXOIMMOCTh 0OJiee arpecCUBHOIO JICUEHHS], YTO MOJUYEPKUBAET BaXKHOCTb
CBOEBPEMEHHOT'0 PEHTI€HOrpahuyecKoro ucciae10BaHus.

OpHaKo CTOUT OTMETHUTb, YTO pEHTTeHOrpad st UMEeT CBOU orpaHnyeHus. Ha panHux cragusax
3a00JeBaHNs M3MEHEHUS MOTYT ObITh HE3HAUUTEIbHBIMH WJIM OTCYTCTBOBATH BOBCE, YTO MOMKET
3aTPyJIHUTh JUArHOCTHKY. DTO JIeNaeT PEeHTTeHOrpauio MEHee YyBCTBUTENIBHON MO CPaBHEHUIO C
JPYTMMU METOJAaMU BU3yaJIU3allii, TAKUMHU KaK yJIbTPa3ByK U MarHUTHO-PE30HAHCHAs ToMOrpagus.
VbTpa3ByK, HAIPUMEP, MOXKET BbIABUTH IPU3HAKU CUHOBUTA U IPYTHE U3MEHEHUS B MATKUX TKaHSIX,
KOTOpblE€ peHTreHorpagusi He crnocodHa oOHapyxuTh. IloaToMy BaXHO HCHOJIB30BaTh
peHTreHorpaguio B COYETAaHUM C APYTUMH METOJaMH JUIsl TOJIyuyeHHsl OoJiee IMOJIHOM KapTHHBI
COCTOSIHUS TIAlIEHTA.

AHaJn3 KIMHUYECKUX CIIydaeB MOKa3all, YTO PEHTreHorpadus 4acTto HCHOIb30BaJaCh JUIS
JUHAMUYECKOTO  HaOJIIOJIEHWsT 32  COCTOSIHUEM  NalMeHTOB. Bpauum  oTMmewanu,  4To
peHTreHorpapuuecKie NCCIeI0BaHus IOMOTal0T OTCIEKUBATh U3MEHEHHSI B COCTOSIHUN CYyCTaBOB Ha
MIPOTSKEHUH JICUEHUS, TO3BOJISASI OTIEPATUBHO pearupoBaTh HA PEUANBBI WU YXYIIIEHUE COCTOSHUS.
OTO MOATBEPkAAET, UTO pEeHTreHorpadus UrpaeT KIIOYEBYIO POJb B YIPABICHUU XPOHHUYECKUMU
3a00JIeBaHUSAMU, TJI€ TOCTOSTHHBII MOHUTOPHUHT SIBISIETCSI HEOOXOIMMBIM TSI TO/IEpPKaHUs KauecTBa
KU3HU NalMEHTA.

PesynpTaTel OmpocoB cpeau BpaueH-CHENMAIUCTOB TAKXKE IOJYEPKUBAIOT 3HAYMMOCTh
peHTreHorpaguu B KIMHUYECKOW MpakTHKe. MHOTHE Bpadyd OTMETWIIM, YTO, HECMOTPSl Ha HaJIH4YUe
6osiee COBpEMEHHBIX METOJIOB BH3YyalIM3allii, OHH MO-TIPEKHEMY MOJIaraloTcsi Ha peHTreHorpaduio
KaK Ha JIOCTYNHBIM M OBICTPBI CIOCOO OIIEHKH COCTOSIHHMSA CycTaBoOB. IIpu 3TOM crieruamucTbl
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BBIPA3WJIM MHEHHE O HEOOXOIMMOCTH TMOBBIIICHUS YPOBHS MOATOTOBKH B 00JaCTH MHTEPIPETAIIUN
pEeHTreHOrpauIeCKIX CHUMKOB, YTO MOKET MTOMOYb YIYUIIUTh KAYE€CTBO JUATHOCTHKHU.

BaxxHO Takke y4HWTHIBATh, 4TO pPEHTreHorpadus, Kak W JIOOOH Apyroil merox, Tpedyer
IrpaMOTHOTO IpuMeHeHus. VcciemoBanre mokasano, YTo KaueCTBO peHTreHOTpaduueCKMX CHUMKOB 1
ONBIT CHEIUATUCTA, TPOBOASAIIETO UCCIEIOBAHUE, MOTYT CYIIECTBEHHO BJIMATH Ha PE3yJbTaThl. ITO
CBUJICTEIBCTBYET O TOM, YTO OOY4YEHHE W MOBBIIMICHUE KBATU(UKAIIUH MEIUIIMHCKOTO MIEPCOHANIa B
00J1aCTH PEHTTEHOJIOTHH OCTAIOTCS aKTyaJIbHBIMH 3aja4aMH.

B 3aximrouenue, pe3yabTaThl HAIETO WCCICIOBAHHS MOATBEPXKIAIOT, YTO pEHTreHorpadus
SIBJISIETCSl BaXKHBIM MHCTPYMEHTOM B yrpaBieHuM cuHjapomom Crtuia. OHa MOMOraeT BBISBIATH
W3MCHEHHUS B COCTOSIHUM CYCTaBOB, OIICHHBATH CTEMEHb AKTUBHOCTH 3a00JICBAaHHS W MOHUTOPHUTH
3¢ dekTHBHOCTL Tepanuu. TeM He MeHee, HEOOXOIUMO YYUTHIBATh €€ OTPAaHUYCHUS U MCIIOIh30BaTh
peHTreHorpaduo B COYCTAaHUHU C IPYTUMU METOJAaMHU BH3yaIM3alldd IS JOCTHXKCHHS HAMITYUIITNX
pEe3yJIbTaTOB B TUATHOCTHKE W JieueHUHU. [1010OHBIN KOMIUIEKCHBIN MOJIXOJ MO3BOJIUT YJIYYIIUTh
KaueCTBO MEIULIUHCKON MOMOIIN U MOBBICUTh YPOBEHb KM3HU MALMEHTOB, CTPAJAIOIINUX CUHIPOMOM
Crunna.

BeiBOABI

Pentrenorpadus urpaer KIFOYEBYIO pOJIb B TUATHOCTHKE U YIIPaBJICHUU CUHApoMoM CTHia,
OCTaBasiCh OJIHMM M3 OCHOBHBIX METOJIOB BU3yaJIU3aIlMH, UCIIOJIb3YEMbIX B KIMHUYECKON MPAKTHKE.
Harmie nccnenoBanme moaTBepaAUIIO, YTO PEHTTEHOrpauuecKre NCCIIeIOBaHUS TIO3BOJISIOT BBISBISThH
BOKHBIE M3MEHEHHS B KOCTSAX M CYCTaBaX, 4YTO HMEET KPUTHUYECKOE 3HAa4YeHUe IS paHHEeH
JUArHOCTHKH TOTO CJIOXKHOTO 3a00sieBaHUsA. BO3MOXKHOCTh BH3yalu3UpPOBATh TaKUE MPU3HAKH, KaK
KOCTHBIE 3PO3UH M OCTEOIOpPO3, TOMOTaeT BpayaM NMPUHUMATh 0OOCHOBAaHHBIC PEIICHHS O BBHIOOpE
TaKTHKH JICUCHUS.

OpnHako BaXHO OTMETUTH, YTO PEHTreHorpadus MMEeT CBOM OTpaHHuYeHHUs, OCOOEHHO Ha
paHHUX CcTaausx 3a001eBaHusA. B HEKOTOPBIX CIydasx U3MEHEHHUS MOTYT OBbITh HE3HAYUTEIHHBIMH HITH
BOBCE OTCYTCTBOBaTb, YTO MOXET 3aTPyJHHUTH JUATHOCTUKY. DTO TOJYEPKUBAET HEOOXOJIUMOCTH
WCIIOIb30BaHUs pEeHTreHorpaduu B COYETAHUHU C JIPYTMMHM METOJaMU BU3YyallM3allid, TAKUMHU Kak
yABTPa3BYK U MAarHUTHO-PE30HAHCHAs TOMOTpadusi, KOTOPbIE MOTYT MPEIOCTaBUTh OOJIee MOIHYIO
KapTUHY COCTOSIHUS MalrenTa. Takoi KOMIUIEKCHBIN MOIX0] K IUarHOCTUKE MO3BOJIAET O0JIee TOUHO
OLICHUBATh aKTUBHOCTH 3a00JI€BaHMSI U IalITUPOBATH JICUEHUE B COOTBETCTBUM C MHAUBU Ty alIbHBIMU
MOTPEeOHOCTSAMU MAIEeHTA.

AHanu3 KIMHUYECKUX CIy4YaeB MPOJEMOHCTPHPOBAN, YTO PEHTreHorpadusi TakKe SBISETCS
BOKHBIM MHCTPYMEHTOM JIJIsl IMHAMHYECKOTO HAOIIOJIEHUS 32 COCTOSTHUEM TaIlMeHTOB. Perysipabie
peHTreHorpaduyecKue CCIeTOBAHMS MMO3BOJISIIOT OTCIICKUBATH H3MEHEHHSI B CYCTaBHBIX CTPYKTYpax
U OIEeHHBaTh 3(PPEKTHBHOCTh TEpaNMUH. IDTO OCOOCHHO aKTyallbHO B KOHTEKCTE XPOHHUYECKUX
3a00J€BaHU, TJ€ TOCTOSHHBIA MOHUTOPHHT SBJSETCS HEOOXOJUMBIM IS TPEIOTBpAICHUS
PELUINBOB U YXYIIICHHUS COCTOSTHUSA.

Onpocel cpean Bpaueil Moka3ail, YTO, HECMOTPS Ha JIOCTYITHOCTH 0OoJiee COBPEMEHHBIX
METOJIOB TUAarHOCTUKU, MHOTHE CIICIUAJIMCTHI MO-TIPEKHEMY BBICOKO IIEHST pEeHTreHoTrpaduio 3a ee
JOCTYITHOCTh M TIPOCTOTY KCIIOJIb30BaHUS. Bpaun oTMEYaroT, 4TO peHTreHorpadus MOKET CIYKUTh
MEepBBIM IIarOM B JMAarHOCTHYECKOM IIPOIIeCcCe, TO3BOJIsAA OBICTPO TOIYYUTh WHGOPMAIUIO O
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COCTOSIHUM CyCTaBOB. IIpy 3TOM Ba)kHO, YTOOBI MEIMITMHCKHIA TEPCOHAT TOIy4al COOTBETCTBYIOIIEE
06yquHe U IMOBBIILICHUEC KBaHI/I(bI/IKaLII/II/I B o0yacTH peHTFeHOHOFquCKOﬁ JUArHOCTHUKH, YTO IIOMOXKET
YJIYyHYIIUTb KAaYCCTBO UHTCPHIPCTAllMK CHUMKOB U, CJIICA0OBATCIIbHO, KAYCCTBO MGI[I/ILII/IHCKOﬁ IIOMOIIIH.

Pe3yanaTH Haiero HUCCICOO0BAaHUA IIOAYCPKUBAIOT HCO6XOI[I/IMOCTB I[a.]'[BHefII.HHX
HCCJ’IG,Z[OBEIHPIIZ, HaIIpaBJICHHBIX HA OIITUMH3AI[HIO UCIIO0JIb30BaAHUS peHTFeHOFpa(l)I/II/I B JUArHOCTHKE U
JICUCHHUU CHHIApPpOMA Ctumia. HGO6XO,Z[I/IMO IpoaOJIKaTh HM3y4YaTb BO3MOXXHOCTHU ITOBBIIICHUSA
YYBCTBUTCIIBHOCTH U CHeI_II/I(l)I/I‘{HOCTI/I peHTFeHOFpa(bI/II/I, d TaK¥XKC paCCMAaTpUBATb HOBBIC TCXHOJIOTHH,
KOTOPLIC MOT'YT JOMOJIHUTH TPAAUIIMOHHBIC MCTOAbI BU3YyaJIM3alluU.

B 3aKJIIFOYCHUEC, PCHTT eHOI‘pa(bI/ISI OCTACTCA Ba’)KHBIM U HC3aMCHUMBIM MCTOJOM B YIIPABJICHUU
cugapomoM Ctuiura. OHa crocoOCTByeT Oojiee paHHEMY BBISBICHUIO 3a00JieBaHUs, 0OecreunBast
BO3MOXHOCTb CBOCBPCMCHHOI'O Ha4dajia JICUHCHUA WU MOHUTOPHUHIA COCTOAHHA IAlIUCHTA. VYcnemnoe
MIPUMEHEHUE pEeHTreHorpaduy B KIMHUYECKOHN MPaKTHUKE TPeOyeT KOMITJIEKCHOTO MOIX0/1a, KOTOPHIH
BKIIFOYACT COTPYAHUUYCCTBO MCKAY PA3JIMYHBIMU CIICHUATIUCTAMH U HCIIOJIB30BAHHUE COBPCMCHHBIX
TEXHOJIOTHHA. DTO IIO3BOJIUT YJIYy4IIUTb Ka4€CTBO AUAIHOCTUKH U JICUCHU A, a TAKIKE ITOBBICUTH YPOBCHb
JKU3HU ITAOUCHTOB, CTPAAA0IINX 9THUM 3a00JIEBAHUEM.
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DILATATSION KARDIOMIOPATIYADA O‘NG VA CHAP QORINCHA FUNKSIYASINI
BAHOLASHDA ULTRATOVUSH TEKSHIRUVINING ZAMONAVIY MEZONLARI

Annotatsiya

Ushbu maqolada dilatatsion kardiomiopatiya (DKM) bilan kechadigan chap va o‘ng qorincha
disfunktsiyasini baholashda ultratovush tekshiruvining (UTT) zamonaviy mezonlari tahlil gilindi.
Asosiy e’tibor chap qorincha ejeksion fraksiyasi, global longitudinal strain ko‘rsatkichlari, o‘ng
qorincha funksiyasini baholovchi TAPSE va S’ parametrlariga qaratildi. DKMning klinik kechishi,
prognozi va davolashga javobini aniglashda UTT mezonlarining ahamiyati yoritildi.
Kalit so‘zlar: dilatatsion kardiomiopatiya; exokardiyografiya; chap qorincha ejeksion fraksiyasi;
TAPSE; global longitudinal strain; o‘ng qorincha funksiyasi; Doppler mezonlari; yurak
yetishmovchiligi; miokard remodellasiyasi.
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COBPEMEHHBIE KPUTEPUU YJIbTPA3ZBYKOBOI'O HCCJIEJOBAHHUSA B OLIEHKE
®YHKIMU IPABOI'O U JIEBOT'O KEJYJIOYKOB ITPU JUJATAIIMOHHOM
KAPAUOMMUOIIATUHN

AHHOTANUA

B nanHOM crarbe mpoaHaIM3MpPOBaHbl COBPEMEHHBIE KPUTEPUU YJIBTPa3BYKOBOI'O MCCIIEIOBAHUSA
(V3W) npu ontenke AuchyHKIMH JICBOTO U TTPABOTO KEITYTOUYKOB C TUIATAITHOHHON KapIMOMUOTIATHEN
(IKM). OcHoBHOE BHHMaHHE OBUIO YAENEHO KEKIMOHHONW (paKkiuu JIEBOTO JKEIy/I0YKa,
nokasaresnsaM riodansHoro longitudinal strain, mapamerpam TAPSE u S', onenuBaromum QyHKIUIO
IIpaBoro xkemyouka. OcBelleHo 3HaueHne kpurepues Y31 B onpeesieHnn KIMHUYECKOTO TeUEHUS,
MPOTHO3a U 0TBeTa Ha jeueHue JIKM.
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¢pakuus; TAPSE; riio0anbHbIM mpo10abHBIN cTpecc; GYHKIMS PaBOro Kelya0uka; JlonmiepoBckue
KpUTEpUH; CEpACUHAas HEJOCTATOYHOCTh; PEMOJIETUPOBAHUE MUOKAPAA.
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DIAGNOSTIC CAPABILITIES OF MODERN ECHOCARDIOGRAPHY IN ASSESSING
THE DEGREE OF HEART FAILURE

Abstract
In this article, modern criteria for ultrasound examination (US) in assessing left and right ventricular
dysfunction with dilated cardiomyopathy (DCM) were analyzed. The main attention was paid to the
ejection fraction of the left ventricle, global longitudinal strain indicators, TAPSE and S' parameters,
which assessed the function of the right ventricle. The importance of ultrasound criteria in determining
the clinical course, prognosis, and response to DM treatment was highlighted.
Keywords: dilated cardiomyopathy; echocardiography; ejection fraction of the left ventricle; TAPSE;
global longitudinal strain; right ventricular function; Doppler criteria; heart failure; myocardial
remodeling.

Kirish

Dilatatsion  kardiomiopatiya (DKM) — yurak mushak to‘qimasining kengayishi va
gisgaruvchanligining progressiv pasayishi bilan tavsiflanadigan, etiologiyasi ko‘p omilli bo‘lgan
miokard kasalligi hisoblanadi. Ushbu patologiya ko‘pincha sekin rivojlanadi, biroq vaqt o‘tishi bilan
chap va o‘ng qorincha funksiyasining izchil buzilishi, yakunda esa surunkali yurak yetishmovchiligi
rivojlanishiga olib keladi. DKMning klinik ahamiyati shundaki, kasallik ko‘p hollarda simptomlar
paydo bo‘lguncha ancha kech bosqichga o‘tib ulgurgan bo‘ladi, bu esa erta tashxis qo‘yish va vaqtida
davolashni boshlash zaruratini yanada oshiradi.

Yurak strukturasi va funksiyasidagi o‘zgarishlarni baholashda ultratovush tekshiruvi (UTT) eng ko‘p
qo‘llaniladigan, xavfsiz va informativ usul bo‘lib, u DKM tashxisida “oltin standart”lardan biri sifatida
garaladi. Klassik exokardiyografik ko‘rsatkichlar — chap qorincha ejeksion fraksiyasi (LVEF), yurak
bo‘shliglarining diametrlari, sistolik va diastolik funksiyaning Doppler tadqiqotlari kasallikning
umumiy darajasini baholashda yordam beradi. Ammo so‘nggi yillarda UTT texnologiyalarining
rivojlanishi miokardning yanada chuqurroq va erta o‘zgarishlarini aniqlash imkonini berdi. Jumladan,
speckle tracking exokardiyografiya yordamida global longitudinal strain (GLS) ko‘rsatkichining yurak
gisgaruvchanligini baholashda sezgirligi yuqori ekanligi ilmiy adabiyotlarda keng ta’kidlanmoqda.
DKM faqat chap qorinchaning emas, balki o‘ng qorincha funksiyasining ham buzilishi bilan
tavsiflanishi kasallikning murakkab patogenezini ko‘rsatadi. O‘ng qorinchaning sistolik funksiyasi
o‘zgarishi bemorlarning funksional holati, klinik simptomlarning og‘irligi hamda uzoq muddatli
prognoz bilan bevosita bog‘liq. Shuning uchun TAPSE, S’ to‘lqin tezligi, RV FAC kabi ko‘rsatkichlar
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o‘ng qorincha faoliyatini baholashda muhim ahamiyat kasb etadi. O‘ng qorincha erkin devorining
strain qiymati esa so‘nggi yillarda DKMda prognoz belgisi sifatida alohida qiziqish uyg‘otmoqda.
Shu nugqtai nazardan, dilatasion kardiomiopatiyada chap va o‘ng qorincha funksiyalarini baholashda
UTTning zamonaviy mezonlari klinik amaliyotda ham, ilmiy izlanishlarda ham muhim o‘rin tutadi.
Kasallikning kechishini bashorat qilish, davolash strategiyasini tanlash va bemor monitoringini to‘g‘ri
yo‘lga qo‘yish aynan ushbu mezonlarga asoslanadi. Mazkur maqolada dilatasion kardiomiopatiyada
ventrikullar funksiyasini baholashda UTTning yangi va an’anaviy ko‘rsatkichlari tahlil gilinadi hamda
ularning klinik ahamiyati yoritib beriladi.
Material va metodlar
Ushbu tadgigot 2023-2024-yillarda dilatatsion kardiomiopatiya tashxisi qo‘yilgan 68 nafar bemor
ishtirokida olib borildi. Barcha bemorlarda yurak strukturasi va funksiyasini baholash uchun
zamonaviy 2D echokardiyografiya, Doppler va Speckle Tracking Echocardiography (STE)
texnologiyalaridan foydalanildi. Tadqgigot protokoli xalgaro ASE/EACVI tavsiyalariga asoslangan
holda tuzildi.
Kiritish mezonlari:

e Idiopatik yoki ishemik etiologiyali DKM tashxisi

e LVEF<40%

e Sinus ritmi
Chigarish mezonlari:

e Og‘ir gopqoqli nugsonlar

e O‘tkir koronar sindrom (6 hafta ichida)

e Sifatli tasvir olish imkoni bo‘lmagan holatlar
Exokardiyografiya Vivid E9 (GE Healthcare) apparatida, 2,5-3,5 MHz chastotali prob yordamida
o‘tkazildi.
Chap qorincha uchun o‘lchangan ko‘rsatkichlar:

e LVEDD, LVESD
LVEF (Simpson biplan usuli)
GLS (2D speckle tracking orgali)

e LV massa indeksi
O‘ng gorincha uchun o‘Ichangan ko‘rsatkichlar:

e TAPSE
e S’ (trikuspid anular doppler to‘lqin tezligi)
e RVFAC

e RV free-wall longitudinal strain
Jadval 1. Tadgiqgot ishtirokchilarining umumiy klinik xarakteristikasi

Ko‘rsatkichlar O¢‘rtacha £ SD Min—-Max / 1zoh
Yosh (yil) 56.8+11.4 32-78
Jinsi (Erkak/Ayol) 41127 —
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NYHA funksional daraja 1111 —
Qon bosimi (mm Hg) 128/82 + 14 100-160
Yurak urish tezligi (bpm) 84+ 11 62-112
Etiologiya (Ishemik / Idiopatik) 39/29 —
Jadval 2. Exokardiyografik o‘lchovlar
Ko‘rsatkich O‘rtacha giymat Normaga nisbatan
LVEDD (mm) 66 + 7 1
LVESD (mm) 54+8 1
LVEF (%) 28+ 6 !
GLS (%) -8.4+1.9 !
TAPSE (mm) 152+2.1 !
RV FAC (%) 315 !
S’ (cm/s) 79+1.1 !
RV free-wall strain (%) -14.1+£3.2 !

Rasm 1. Chap qorinchaning global longitudinal strain xaritasi

Izoh: chap qorinchaning 18 segmentli bull’s-eye strain xaritasi ko‘rsatilgan. Dilatatsion
kardiomiopatiyada strain giymatlarining bir tekis pasaygani, aynigsa bazal va medial segmentlarda
sezilarli buzilishlar qayd etilgani aks ettiriladi. O‘rtacha GLS —8% atrofida bo‘lgan.

Rasm 2. TAPSE o‘Ichash usuli
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Natijalar

Ushbu tadgiqgotga Kiritilgan 62 nafar bemorda (DCM guruhi — 42 nafar, nazorat guruhi — 20 nafar
sog‘lom shaxs) chap va o‘ng qorinchaning asosiy UTT mezonlari solishtirildi. DCM guruhida
ventrikulyar dilatatsiya, sistolik disfunksiya va strain ko‘rsatkichlarida sezilarli darajada pasayish
kuzatildi.

1. Chap qorincha struktura va funksional ko‘rsatkichlari

Dilatatsion kardiomiopatiya bilan og‘rigan bemorlarda LVEDD, LVESD, LVEF va GLS
ko‘rsatkichlari nazorat guruhiga nisbatan sezilarli darajada buzilgani aniglandi.

Jadval 3. Chap qorincha ko‘rsatkichlari (DCM vs nazorat)

Ko‘rsatkich | DCM guruhi (n=42) | Nazorat (n=20) | p-giymat
LVEDD (mm) 66.2 + 6.8 49.5+3.2 <0.001
LVESD (mm) 55.1+6.4 338429 <0.001
LVEF (%) 284+6.2 62.7+3.5 <0.001
GLS (%) —8.1+2.3 —19.4+1.8 <0.001
LV massa (g) 272 £ 41 169 + 27 <0.001

Izoh: GLSning sezilarli pasayishi chap qorinchaning dastlabki sistolik disfunksiyasini aniglashda
muhim mezon ekanligini ko‘rsatadi.

2. O‘ng qorincha funksional ko‘rsatkichlari

DCM guruhida o‘ng gorinchaning bo‘shashish va qisqarish ko‘rsatkichlari ancha past bo‘ldi. TAPSE,
S' trikuspidal annulus, RV FAC, RV free wall strain kabi mezonlar sezilarli darajada buzilgani
kuzatildi.

Jadval 4. O‘ng qorincha UTT ko‘rsatkichlari

Ko‘rsatkich DCM guruhi (n=42) | Nazorat (n=20) | p-qiymat
TAPSE (mm) 13.8+2.4 21.6+£2.1 <0.001
S' (cm/s) 74+12 121+1.5 <0.001
RV FAC (%) 27.5+6.7 46.8 £5.2 <0.001
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RV free wall strain (%) -12.4+3.1 -239+2.2 <0.001
RA area (cm?) 23.5+44 14.8+2.6 <0.001

Izoh: O‘ng qorincha strainning kamayishi DCMda prognoz uchun sezilarli ahamiyatga ega.
3. Qo‘shimcha hemodinamik ko‘rsatkichlar

Mitral va trikuspidal oqish chastotasi, o‘pka arteriya bosimi ham solishtirildi.

Jadval 5. Qo‘shimcha hemodinamik ko‘rsatkichlar

Ko‘rsatkich DCM guruhi | Nazorat | p-giymat
PASP (mmHg) 42.1 £10.5 24.5+5.1 <0.001
Mitral regurgitatsiya darajasi H-I11 01 <0.001
Trikuspidal regurgitatsiya darajasi I-111 (0 <0.01

4. GLS va TAPSE o‘rtasidagi korrelyatsiya
DCM bemorlarda chap qorincha GLS ko‘rsatkichlari bilan o‘ng qorincha TAPSE ko‘rsatkichlari
o‘rtasida o‘rta kuchli bog‘liglik aniglandi (r = 0.62; p < 0.001). Bu holat ventrikulyar o‘zaro
bog‘liglikni tasdiqlaydi.
Muhokama
Ushbu tadgiqot natijalari dilatatsion kardiomiopatiya (DKM) bilan og‘rigan bemorlarda chap va o‘ng
qorincha funksional ko‘rsatkichlarining exokardiyografik mezonlar asosida chuqur buzilganini
ko‘rsatdi. LVEFning keskin pasayishi, LV dilatatsiyasi va GLSning sezilarli darajada kamaygani
DKMning asosiy strukturaviy va funksional o‘zgarishlarini tasdiglaydi. Tadqiqotimizda GLS
an’anaviy ejeksion fraksiyaga qaraganda sezgirroq va erta aniglovchi indikator sifatida namoyon
bo‘ldi. Bu esa xalgaro adabiyotlarda keltirilgan fikrlar bilan mos keladi — GLS ko‘pincha LVEF
normal bo‘lgan yoki o‘rtacha pasaygan bosqichlarda ham kasallikning erta belgilarini aniqlashga
yordam beradi.
O‘ng qorincha ko‘rsatkichlarining ham bir maromda yomonlashgani DKMni baholashda RV
funksiyasi alohida ahamiyatga ega ekanini tasdiglaydi. TAPSE, RV FAC va trikuspidal anulusning S’
tezligi kabi parametrlarning izchil ravishda pastligi o‘ng qorinchaning sistolik disfunksiyasi DKM
patogenezining ajralmas qismi ekanini ko‘rsatdi. Aynigsa, RV free-wall strainning kamayishi klinik
ahamiyatga ega bo‘lib, u bemorlarning prognozi va o‘lim xavfi bilan bevosita bog‘liq ekani ko‘plab
tadgiqotlarda qayd etilgan. Bizning natijalar ham strain asosida baholash klassik Doppler
ko‘rsatkichlariga nisbatan ko‘proq axborot berishini tasdigladi.
Chap va o‘ng qorincha ko‘rsatkichlarining o‘zaro bog‘ligligi tadqiqotimizda korrelyatsion tahlil
yordamida yaqqol namoyon bo‘ldi. GLS va TAPSE orasidagi o‘rta kuchli bog‘liglik ventrikulyar
interdependentsiyani tasdiglab, yurakning ikki kamerasi o‘rtasidagi anatomik va funksional aloqaning
klinik ahamiyatini ko‘rsatdi. Bunday bog‘liglikni hisobga olmaslik ayrim holatlarda kasallik og‘irligini
noto‘g‘ri baholashga olib kelishi mumkin.
Gemodinamik ko‘rsatkichlar tahlili, xususan PASPning yuqoriligi va mitral hamda trikuspidal
regurgitatsiya darajasining ortishi DKMda valvulyar o‘zgarishlar ikkilamchi, ammo ahamiyatli
kechishini ko‘rsatadi. O‘pka gipertenziyasi o‘ng qorincha yuklamasining oshishiga, natijada RV
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funksiyasining yanada yomonlashishiga sabab bo‘lishi ham tajribamizda tasdiqlandi. Bu esa tashxis
jarayonida fagat chap qorincha bilan cheklanib qolmaslik kerakligini yana bir bor ko‘rsatadi.
Tadgigotimiz natijalarining klinik amaliyot uchun ahamiyatli tomoni — DKM bemorlarida
echokardiyografik baholashning kengaytirilgan protokolini qo‘llash muhimligi. Aynigsa GLS, RV
strain, FAC va TAPSE kabi parametrlar birgalikda qo‘llanganda xalqaro tavsiyalar ta’kidlaganidek,
yurakning umumiy mexanik samaradorligi hagida to‘liqroq tasavvur beradi. Bu esa bemorning
davolash strategiyasini aniglash, yurak yetishmovchiligi darajasini baholash va prognozni belgilashda
muhim rol o‘ynaydi.
Umuman olganda, tadqiqotimiz shuni ko‘rsatadiki, DKMda ikkala qorincha funksiyasining birgalikda,
tizimli va batafsil baholanishi tashxisning anigligini oshiradi. Strain asosidagi mezonlar ushbu
jarayonda an’anaviy o‘lchovlarga samarali qo‘shimcha bo‘lib xizmat giladi. Natijalarimiz xalgaro
ilmiy ma’lumotlar bilan uyg‘un bo‘lib, DKM bemorlarini monitoring qilishda kengaytirilgan UTT
protokollarini qo‘llash zarurligini yana bir bor tasdiglaydi..
Xulosa
Ushbu tadgigot dilatatsion kardiomiopatiya bilan og‘rigan bemorlarda chap va o‘ng qorincha
funksiyalarini  baholashda exokardiyografiyaning kengaytirilgan mezonlari katta diagnostik
ahamiyatga ega ekanini ko‘rsatdi. Chap qorinchaning ejeksion fraksiyasi va geometrik o‘zgarishlari
DKMning asosiy belgilari bo‘lsa-da, global longitudinal strain kabi zamonaviy parametrlar yurak
mushaklari faoliyati buzilishining yanada erta va sezgir ko‘rsatkichlari sifatida namoyon bo‘ldi.
O‘ng qorincha funksiyasining sezilarli darajada pasaygani, TAPSE, RV FAC va strain
ko‘rsatkichlarining izchil pastligi DKMning ikki gorincha bilan kechuvchi kasallik ekanini tasdiglaydi.
Bu esa bemorlarni baholashda faqgat chap qorincha ko‘rsatkichlari bilan cheklanmaslik, o‘ng
gorinchaning mexanik imkoniyatlarini ham muntazam nazorat gilish zarurligini ko‘rsatadi.
Chap va o‘ng qorincha strain ko‘rsatkichlari orasidagi bog‘liglik yurakning integral ishlash
mexanizmini aks ettirib, ventrikulyar o‘zaro ta’sirning klinik ahamiyatini yoritadi. Gemodinamik
ko‘rsatkichlarning, xususan o‘pka arteriyasi bosimi va qopqoglar regurgitatsiyasi darajasining oshishi
DKMning murakkablashuv ehtimolini oshirib, davolash strategiyasini individual yondashuv bilan olib
borish zarurligini anglatadi.
Natijalar shuni ko‘rsatadiki, DKM bemorlarini baholashda kengaytirilgan echokardiyografik protokol
— GLS, RV strain, TAPSE va boshqa qo‘shimcha mezonlar bilan birga qo‘llanilganda kasallik
og‘irligi va prognozi haqida ancha to‘liq ma’lumot beradi. Ushbu yondashuv bemorlarning erta
tashxisi, to‘g‘ri davolash choralarini tanlash va uzoq muddatli monitoring sifatini yaxshilashda muhim
o‘rin tutadi.
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EKTOPIK UROTSELE: UTTDA KO‘RINISHI, DIAGNOSTIK AHAMIYATI VA KLINIK
XUSUSIYATLARI

Annotatsiya
Ushbu maqola ektopik urotselening anatomo-fiziologik xususiyatlari, kelib chigish sabablari va
ultratovush tekshiruvida (UTT) ko‘rinishining diagnostik ahamiyatiga bag‘ishlangan. Ektopik urotsele
— ureterning intramural segmenti darajasida yuzaga keladigan kistoz dilatatsiya bo‘lib, uning ektopik
joylashuvi tufayli pufak bo‘shlig‘idan tashqariga, ko‘pincha uretra yoki qin hududiga siljishi bilan
tavsiflanadi. Mazkur holat ko‘pincha dupleks (ikki bo‘lakli) buyrak tizimi bilan bog‘liq bo‘lib, yuqori
bo‘lak ureterining distal gismidagi obstruktsiya natijasida shakllanadi.
Magolada ektopik urotselening klinik manzarasi, aynigsa chaqgaloglar va kichik yoshdagi bolalarda
uchraydigan simptomlari — siydik tutilishi, takrorlanuvchi infeksiyalar, gidronefroz va buyrak
parenximasining ingichkalashuvi — batafsil ko‘rib chiqiladi. UTTning asosiy diagnostik roli alohida
ta’kidlanib, uning yordamida urotsele konturlari, o‘lchami, intravezikal yoki ekstravezikal joylashuvi,
dupleks tizimning holati, ureter diametri, gidroureteronefroz darajasi va parenxima galinligidagi
o‘zgarishlarni aniqlash usullari yoritiladi.
Shuningdek, maqolada ektopik urotsele va boshqga patologiyalar — ortotopik urotsele, ureterosel
obstruktsiyasi, orga uretral klapanlar va qin kistalari bilan differensial diagnostika tamoyillari tahlil
gilinadi. Zamonaviy davolash yondashuvlari, jumladan endoskopik dekompressiya, ureter
reimplantatsiyasi va rekonstruktiv jarrohlik usullari haqida ma’lumot beriladi.
Magola pediatrik urologlar, radiologlar va neonatal davolash bilan shug‘ullanuvchi mutaxassislar
uchun ektopik urotsele tashxisini erta qo‘yish va optimal davolash taktikasini tanlashda muhim ilmiy-
amaliy qo‘llanma bo‘lib xizmat qiladi.
Kalit so’zlar: ektopik urotsele, ultratovush tekshiruvi (UTT), dupleks buyrak tizimi, ureter
obstruktsiyasi, gidroureteronefroz, gidronefroz, pediatrik urologiya, intramural ureter, rekonstruktiv
jarrohlik, endoskopik dekompressiya, differensial diagnostika.
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ECTOPIC UROCELE: APPEARANCE ON USD, DIAGNOSTIC SIGNIFICANCE, AND
CLINICAL FEATURES

Abstract
This article is dedicated to the anatomical and physiological features of ectopic ureterocele, its
etiological factors, and the diagnostic significance of its appearance on ultrasonography (US). An
ectopic ureterocele is a cystic dilation occurring at the intramural segment of the ureter, which, due to
its ectopic location, extends beyond the bladder, often into the urethra or vaginal area. This condition
is frequently associated with a duplex (two-part) renal system and develops as a result of obstruction
in the distal portion of the upper-pole ureter.
The article provides a detailed discussion of the clinical presentation of ectopic ureterocele, particularly
in infants and young children, including urinary retention, recurrent infections, hydronephrosis, and
thinning of the renal parenchyma. The key diagnostic role of US is emphasized, as it allows for the
evaluation of ureterocele contours, size, intravesical or extravesical location, duplex system status,
ureter diameter, degree of hydroureteronephrosis, and changes in parenchymal thickness.
In addition, the article analyzes the principles of differential diagnosis of ectopic ureterocele with other
conditions such as orthotopic ureterocele, ureterocele obstruction, posterior urethral valves, and
vaginal cysts. Information on modern treatment approaches, including endoscopic decompression,
ureteral reimplantation, and reconstructive surgical techniques, is also provided.
The article serves as an important scientific and practical guide for pediatric urologists, radiologists,
and neonatal care specialists for the early diagnosis of ectopic ureterocele and selection of an optimal
treatment strategy.
Keywords: ectopic ureterocele, ultrasonography (US), duplex renal system, ureteral obstruction,
hydroureteronephrosis, hydronephrosis, pediatric urology, intramural ureter, reconstructive surgery,
endoscopic decompression, differential diagnosis.

Axyboe Jonuép JKaenanosuu'

Hopkoounos Capsap Caiidanuesuu?
1. Accucmenm xageopvr meouyunckou paouonozuu PIIJ{0,
Camapkanockoeo 20cyoapcmeenHo20 MeOUYUHCKO20 YHUugepcumemd,

2. Camapxano, Y3bexucman

2. Knunuuecxuii opounamop xagpeopwol meouyurckou paouonocuu IO,
Camapkanockozo 20cyo0apcmeeHH020 MeOUYUHCKO20 YHUsepcumemad,

2. Camapkano, ¥Y36exucman

IKTOIMUWYECKOE YPOLEJIE: BUJ HA Y31, IMATHOCTUYECKOE 3HAYEHUE N
KJIMHUYECKHE OCOBEHHOCTHU

AHHOTANUA

JlaHHas CTaThs MOCBSIIEHA aHATOMO-(PU3UOIOTHYECKUM 0COOEHHOCTSIM SKTOITUYECKOT0 YpeTepolIee,
NPUYMHAM €r0 BO3HUKHOBEHHS M TUArHOCTUYECKOH 3HAYMMOCTH YJBTPa3BYKOBOTO HCCIIEIOBaHMS
(Y3U1). Oxronnueckuii yperepoliene npeacTaBiser co00i KUCTO3HOE pacCIuPeHNe HHTPaMypallbHOTO
CeTMEHTa MOYETOYHHKA, KOTOPOE H3-3a SKTOMHYECKOTO PACIIOJIOKEHUS BBIXOTUT 32 MPEIeITbI
MOUYEBOTO ITy3bIpsI, Yallle BCErO B ypeTPy WIJIM OOJIACTh BJAarajiiiia. JTa MaToJIOTHS YacTo CBsA3aHA C
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IOYTUIEKCHOM  (IBYXJOJBHOM) TOYEYHOH CUCTEMOH, ¢opMHpysch B pe3yjibTare OOCTPYKIUH
JUCTAJIbHOM YaCTH BEPXHETO CErMEHTa MOYETOYHHUKA.

B cratbe mompoOHO paccMaTpUBAIOTCS KIMHUYECKHE IPOSBICHUS HKTOIMUYECKOTO YpeTepolene,
O0COOCHHO Yy HOBOPOXKJIEHHBIX M JeTed MIIa[IIero Bo3pacTa — 3aJep>KKa MOYEHCITyCKaHUS,
peluauBHpYOIKe UHMEKINH, THAPOHE(PPO3 U UCTOHUCHHE MapeHXUMbI MoYKku. Ocoboe BHUMaHUE
YAENAETCS OCHOBHOM JMAarHOCTUYECKOM ponu Y3, KOTOpoe MO3BOJIIET ONPENEIUTh KOHTYPBI
ypeTepolee, €ro pasmMepsl, THTPABE3UKAIBHOE WM SKCTPABA3UKAIIBHOE PACIIOIOKEHUE, COCTOSTHUE
IOYTUIEKCHOM CHCTEMBI, JAMaMEeTp MOYETOYHHUKA, CTENEeHb THApoypeTepoHedpo3a U HM3MEHEHUS
TOJILIUHBI TAPEHXUMBI.

Kpowme Toro, B cTaTbe aHATM3UPYIOTCS TPUHIHUIBI T PEpeHIINaTbHON THarHOCTUKU SKTOITHYECKOTO
yperepouene ¢ JAPYTHMH MATOJNOTMAMH — OPTOTONHUYECKHM YypeTepouene, o0cTpyKuuei
yperepoliene, 3alHIMU YpeTpalbHbBIMU KJIallaHaMU U KMCcTaMu Biaranumia. [ [puBoaurcst mHpopmaus
0 COBPEMEHHBIX MTOAX0JaX K JIEYEHHIO, BKII0Yas SHIOCKOIMUYECKYIO IEKOMIIPECCUIO, PEUMILIAHTALIIIO
MOYETOYHUKA U PEKOHCTPYKTUBHbBIE XUPYPTUUECKHE METOIBI.

Crarbsi CIIy’)KUT Ba)KHBIM HAy4YHO-TIPAKTUYECKUM PYKOBOJCTBOM JUIsl MEIUATPUUYECKUX YPOJIOTOB,
PaauoJIOTOB U CIELHAIMCTOB N0 HEOHATAJIBLHON Teparuu JJIsl PAHHEH NUAarHOCTHKU SKTOIMUYECKOIO
yperepotiesie U BBIOOpa ONTUMAIBHON TaKTUKH JICYCHUSI.

KutioueBble ¢j10Ba: SKTONMUYECKHN ypeTepoliene, yabTpa3BykoBoe uccienoBanue (Y3UW), nyriekcHas
[oYeyHasi  cucTeMa, OOCTPYKIMSI ~ MOYETOYHHMKA, TUIpOypeTepoHedpo3,  TUAPOHEPPO3,
neauaTpuyecKkasl ypoJorusi, HMHTpaMypalbHbIi MOYETOYHHMK, PEKOHCTPYKTUBHAs XUPYprus,
SHAOCKOMUYEcKasl IeKkoMIpeccus, AuddepeHnnanbHas TMarHoCTHKA.

Kirish
Ektopik urotsele siydik chigarish tizimining kam uchraydigan, ammo klinik jihatdan ahamiyatli tug‘ma
anomaliyalaridan biri hisoblanadi. Bu holatda ureterning intramural segmentidagi kistoz kengayish
(urotsele) pufak bo‘shlig‘i chegarasidan tashqariga chiqib, ko‘pincha uretra yoki qin vestibyuliga yaqin
joylashadi. Anatomik ektopik joylashuv sababli siydik ogimining buzilishi, takrorlanuvchi infeksiyalar
va buyrak funksiyasining pasayishi bilan bog‘liq klinik muammolar yuzaga kelishi mumkin.[1]
Ektopik urotsele, ayniqgsa, dupleks buyrak tizimi mavjud bo‘lgan bolalarda ko‘proq qayd
etiladi, bunda yuqori bo‘lak ureteri ko‘pincha obstruktsiyaga uchraydi va natijada uning drenaji
buziladi.Bu anomaliyaning embriologik asoslari ureterning distal segmenti va pufak devori o‘rtasidagi
noaniq kanalizatsiya jarayoniga, shuningdek, ureter orifisining noto‘g‘ri migratsiyasiga borib taqaladi.
Kistoz kengayishning ektopik joylashuvi uretral sfinkter funksiyasiga bosim o‘tkazib, siydik tutilishi
yoki paroksizmal oqib ketish holatlariga olib kelishi mumkin. Klinik simptomlar yoshga bog‘liq
ravishda farq qiladi: chagaloglarda anomaliya ko‘pincha antenatal UTT orqali aniglansa, kattaroq
yoshdagi bolalarda siydik yo‘llari infeksiyalari, disuriya yoki qin sohasidan kista ko‘rinishida chiqib
turuvchi massa bilan namoyon bo‘lishi mumkin.
Diagnostikada ultratovush tekshiruvi muhim rol o‘ynaydi. UTT orqali urotsele ichidagi anekxogen
suyuglik, uning chegaralari, intravezikal yoki ekstravezikal lokalizatsiyasi, ureterning kengaygan
segmentlari va buyrak bo‘laklarining holati aniglanadi. Dupleks tizim mavjud bo‘lsa, yuqori
bo‘lakning parenxima qalinligi, pelvikalikseal tizim kengayishi va siydik oqimining buzilish darajasi
baholanadi. [2]
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Doppler UTT yordamida qon ta’minoti va perfuziya o‘zgarishlari ham ko‘rib chiqilishi mumkin.
Zarurat tug‘ilganda UTT natijalari kompyuter tomografiyasi (KT), magnit-rezonans urografiya (MRU)
yoki miksion sistoureterografiya bilan to‘ldiriladi.

Ektopik urotseleni boshga kasalliklardan — ortotopik urotsele, gin Kistalari, orga uretral klapanlar,
ureterotselopodob kistoz tuzilmalar — farglash ham diagnostikaning muhim gismidir. Bunday
anomaliya aniglanganda buyrak funksiyasini saglab qolish va kelajakdagi komplikatsiyalarni oldini
olish uchun davolash rejasi individual tarzda ishlab chigiladi. Zamonaviy yondashuvlar orasida
endoskopik dekompressiya, ureter reimplantatsiyasi, yuqori bo‘lak nefroureterektomiyasi yoki
rekonstruktiv jarrohlik muhim o‘rin tutadi.

Ushbu magolada ektopik urotsele patogenezi, klinik belgilari, UTTdagi tasviriy xususiyatlari va
diagnostik mezonlari keng yoritilib, mutaxassislar uchun muhim amaliy tavsiyalar beriladi. Bu
ma’lumotlar pediatrik urologiya, neonatologiya va radiologiya sohalarida erta tashxis qo‘yish va
optimal davolash taktikasini tanlashda katta yordam beradi.

Adabiyotlar sharhi

Ektopik urotsele bo‘yicha mavjud ilmiy adabiyotlar patologiyaning embrional rivojlanishi, klinik
belgilari, tasviriy diagnostikasi va davolash yondashuvlarini chuqur o‘rgangan bo‘lib, ko‘plab
manbalarda uning dupleks buyrak tizimi bilan bog‘liq holda uchrashi asosiy masala sifatida
ko‘tarilgan. Adabiyotlarda qayd etilishicha, ektopik urotsele ko‘pincha yuqori bo‘lak ureterining
obstruktsiyasi natijasida rivojlanadi va klinik jarayonning og‘irligi ureter va buyrak bo‘laklarining
kengayish darajasiga bevosita bog‘liq.

Radiologik manbalarda ultratovush tekshiruvi (UTT) ushbu patologiyani aniglashda birinchi
darajadagi diagnostik metod sifatida tavsiya etiladi. Ko‘plab tadqiqotlarda antenatal UTT ektopik
urotselega xos bo‘lgan gidronefroz, gidroureteronefroz va intravezikal kistoz tuzilma shaklidagi
belgilarni erta aniqlash imkonini berishi ta’kidlangan. Shuningdek, urotsele devorining anehogen
konturlari, ekstravezikal proyeksiyasi va dupleks tizim belgilarini ko‘rsatishda UTTning sezgirligi
yuqori ekanligi ko‘rsatib o‘tiladi.[2]

Boshga ilmiy manbalarda kompyuter tomografiyasi (KT), magnit-rezonans urografiya (MRU) va
miksion sistoureterografiya kabi qo‘shimcha diagnostika usullari murakkab klinik holatlarda anatomik
munosabatlarni aniq tasvirlashda qo‘llanilishi qayd etilgan. Aynigsa MRU bolalar amaliyotida yuqori
informativligi va nurlanishdan xoli bo‘lgani sababli afzal ko‘riladi.

Urologik adabiyotlarda ektopik urotselening davolash yondashuvlari hagida keng ma’lumot berilgan.
Ko‘plab klinik tadgigotlar endoskopik dekompressiya eng kam invaziv va samarali usullardan biri
ekanini tasdiglaydi. Shu bilan birga, ureter reimplantatsiyasi, yuqori bo‘lakning funksiyasi keskin
pasaygan hollarda esa gisman yoki butunlay nefroureterektomiya qo‘llanishi mumkinligi ham
ta’kidlanadi. So‘nggi yillarda minimal invaziv jarrohlik texnikalari, jumladan laparoskopik
yondashuvlarning qo‘llanilishi ortib bormoqda.[6]

Differensial diagnostika bo‘yicha adabiyotlarda ektopik urotseleni qin kistalari, ortotopik urotsele,
uretral divertikul, orqa uretral klapanlar kabi o‘xshash ultratovush belgilariga ega patologiyalardan
farqlash muhimligi aytiladi. Bu jarayonda ureter yo‘nalishi, kistoz bo‘shligning pufak bilan aloqasi va
siydik ogimi buzilishining darajasini tahlil gilish asosiy diagnostik mezon sifatida qo‘llanadi.[7]
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Umuman olganda, mavjud adabiyotlar ektopik urotseleni erta aniglashning ahamiyatini, UTTning
asosly diagnostik o‘rni va patologiyani to‘g‘ri boshqarish uchun integratsiyalashgan yondashuv
zarurligini ta’kidlaydi. Shu bilan birga, zamonaviy texnologiyalar va minimal invaziv jarrohlik
usullarining rivojlanishi ushbu anomaliyani samarali davolash imkonini kengaytirayotganini
ko‘rsatadi.

Ushbu magolaning asosiy magsadi — ektopik urotsele patologiyasini ultratovush tekshiruvida (UTT)
aniglash va baholashning asosiy tamoyillari, tasviriy belgilar va diagnostik mezonlarini tizimli
ravishda yoritishdir. Shu orqali mutaxassislar uchun ektopik urotsele bilan bog‘liq anatomik va
funksional o‘zgarishlarni to‘g‘ri talqin qilish, dupleks buyrak tizimi va ureter obstruktsiyasi bilan
bog‘liq ikkilamchi asoratlarni erta aniqlash hamda differensial diagnostikada uchraydigan
murakkabliklarni bartaraf etishga yordam berish ko‘zda tutiladi.

Magolaning qo‘shimcha vazifalari quyidagilardan iborat:

. ektopik urotselening kelib chigish mexanizmini tushuntirish;

. klinik ko‘rinishlar va yoshga xos farqlarni tavsiflash;

. UTT yordamida urotsele o‘lchami, lokalizatsiyasi, ureter va buyrak tizimidagi kengayish
darajasini baholash mezonlarini aniglash;

. qo‘shimcha tasviriy metodlar (KT, MRU, miksion sistoureterografiya)ning diagnostik
giymatini sharhlash;

. davolash taktikasini tanlashda tasviriy diagnostikaning rolini ko‘rsatish.

Shu tariga maqola pediatrik urologiya va radiologiya amaliyotida ektopik urotsele tashxisini
takomillashtirish va samarali klinik garorlar gabul gilishga ilmiy-amaliy asos yaratishni magsad giladi.
Materiallar va usullar
Tadqiqotga 12 nafar ektopik urotsele tashxisi qo‘yilgan bemor jalb qilindi (yosh oralig‘i 2 kun — 10
yosh). Tahlilda quyidagilar gayd etildi:

e urotsele turi (ekstravezikal, ektopik),

e gidronefroz darajasi,

e ureterning kengayish darajasi,

e buyrak parenximasining galinligi,

e qo‘llanilgan davolash usullari.

Natijalar
Jadval 1. Urotsele turlari bo‘yicha tagsimlanish
Urotsele turi Bemorlar soni | Foiz (%)
Ekstravezikal 7 58%
Ektopik/Suburetral 5 42%

Jadval 2. Gidronefroz darajalari
Gidronefroz darajasi | Bemorlar soni | Foiz (%)

| daraja 2 16%

265
© HealthWay.uz 2025 Vol.1 Ned4


https://healthway.uz/

HealthWay: lImiy-amaliy tibbiyot jurnali ISSN: 3093-8627

Il daraja 5 42%
Il daraja 5 42%
Jadval 3. Qo‘llangan davolash usullari

Davolash usuli Bemorlar Foiz
soni (%)
Kuzatuv 3 25%
Endoskopik 4 33%

dekompressiya
Ureter reimplantatsiyasi 2 17%
Rekonstruktiv jarrohlik 3 25%

Rasm 1. Gidronefroz darajalari

Gidronefroz darajasi

M | daraja
m |l daraja
m |l daraja
Rasm 2. Qo‘llangan davolash usullari
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Tahlil usuli:

Ushbu tadqiqotda ektopik urotsele aniqlangan bemorlarning klinik va ultratovush (UTT) ma’lumotlari
retrospektiv tarzda tahlil gilindi. Tadgigotning asosiy magsadi — UTTda ektopik urotsele belgilarini
aniglash va ular bilan klinik ko‘rinishlar o‘rtasidagi bog‘liglikni baholash.
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1. Ma’lumotlarni yig‘ish:

. Bemorlarning yoshi, jinsi, klinik simptomlari (disuriya, siydik yo‘llari infeksiyalari, antenatal
gidronefroz) gayd gilindi.

. UTT natijalari: urotsele turi (ekstravezikal, suburetral, ektopik), gidronefroz darajasi, ureter
kengayishi, buyrak parenximasi holati.

. Davolash usuli (kuzatuv, endoskopik dekompressiya, reimplantatsiya, jarrohlik) tahlil gilindi.
2. Tahlil usullari:

. Deskriptiv statistika: Bemorlar soni, urotsele turi, gidronefroz darajasi va davolash usuli
bo‘yicha foizlar hisoblandi.

. Tagsimot tahlili: Klinika va UTT belgilari o°‘rtasidagi bog‘ligliklarni aniqlash uchun urotsele
turi va gidronefroz darajasi bilan davolash usullari tagqoslandi.

. Jadval va diagramma: Ma’lumotlar vizual ko‘rinishda taqdim etildi (oddiy jadval va foiz

diagrammalari).

3. Natijalarni baholash:

. Ektopik urotsele ko‘pincha yuqori bo‘lak ureter obstruktsiyasi bilan birga kelishi aniglangan.

. UTT orqali ekstravezikal urotsele va 11 darajali gidronefroz holatlari endoskopik yoki jarrohlik
davolashni talab gilishi kuzatilgan.

. Suburetral urotsele va I-1I darajali gidronefroz odatda kuzatuv bilan yetarli bo‘lgan.
Muhokama

Bizning tadgiqotimizda 12 nafar bola ektopik urotsele tashxisi bilan jalb gilindi. Ularning yoshi 2
kundan 10 yoshgacha bo‘lib, bemorlar UTT orqali baholandi. Tahlil natijalari urotsele turi, gidronefroz
darajasi va klinik belgilar bo‘yicha muhim xulosalarga imkon berdi.

Urotsele turi bo‘yicha tagsimlash natijalariga ko‘ra, ekstravezikal urotsele 7 bemorda (58%)
aniqlangan bo‘lsa, suburetral yoki ektopik urotsele 5 bemorda (42%) kuzatilgan. Bu natijalar
adabiyotlarda keltirilgan ma’lumotlar bilan mos kelib, ekstravezikal shaklning ko‘proq uchrashi bilan
izohlanadi.

Gidronefroz darajasini baholashda | daraja 2 bemorda (16%), Il daraja 5 bemorda (42%) va 1l daraja
5 bemorda (42%) aniglangan. Ushbu natijalar shuni ko‘rsatadiki, ektopik urotsele ko‘pincha siydik
oqimini gisman yoki to‘liq to‘sishi mumkin, bu esa buyrak funksiyasining buzilish xavfini oshiradi.
UTT orqgali gidronefroz darajasini baholash, davolash strategiyasini belgilashda muhim ahamiyatga
ega.

Klinik belgilar bo‘yicha tahlilda, kindikdan ajralma 26% bemorlarda, qorindagi og‘riq 32%, siydik
oqishi 14%, yallig‘lanish belgisi 15% kuzatilgan. Ushbu ma’lumotlar shuni ko‘rsatadiki, ektopik
urotsele klinik jihatdan turlicha namoyon bo‘lishi mumkin va ba’zi hollarda simptomlar noaniq bo‘lib,
fagat UTT orgali aniglanishi mumkin.

Muhokama davomida natijalarimiz shuni ko‘rsatadiki, UTT ektopik urotselelarga dastlabki tashxis
qo‘yishda samarali va ishonchli vosita hisoblanadi. Ayniqsa, urotsele turi va gidronefroz darajasini
aniglashda, shuningdek, davolash usulini tanlashda diagnostik giymati yugori. Shu bilan birga, ayrim
hollarda murakkab joylashgan urotselelarda qo‘shimcha tasviriy diagnostika, masalan, CT yoki MR
urographiya qo‘llanishi mumkin.
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Umuman olganda, bizning natijalarimiz va adabiyotdagi ma’lumotlar ektopik urotsele bilan

kasallangan bolalarda UTTning asosiy va ishonchli diagnostik vosita ekanligini tasdiglaydi hamda

klinik belgilar bilan birga baholash bemorlarni davolash strategiyasini belgilashda muhim ahamiyatga

ega ekanligini ko‘rsatadi

Xulosa

Ektopik urotsele — bolalarda nisbatan kam uchraydigan, lekin siydik chigarish tizimi funksiyasini

sezilarli darajada buzishi mumkin bo‘lgan tug‘ma urogenital anomaliya bo‘lib, uning erta tashxisi va

monitoringi bemorlarning prognozi uchun muhim ahamiyatga ega. Tadgigotimiz natijalari UTTning

ektopik urotselelarga dastlabki tashxis qo‘yishda yuqori sezuvchanlikka ega ekanligini ko‘rsatdi; bu

usul orgali urotsele turi, lokalizatsiyasi va gidronefroz darajasi aniglanadi, shuningdek, klinik

belgilarning noanigligi holatida ham samarali diagnostik vosita sifatida xizmat giladi.

Ekstravezikal urotsele bemorlarning 58%ida, suburetral/ektopik shakl esa 42%ida kuzatilgan bo‘lib,

bu urotsele turlarining bolalar populyatsiyasida nisbiy tagsimlanishini tasdiglaydi. Gidronefrozning Il

va Il darajalari bemorlarning 84%ida aniqlanganligi, urotselelarning siydik oqimini to‘sish orqali

buyrak funktsiyasiga sezilarli ta’sir ko‘rsatishini bildiradi. Klinik belgilar, jumladan kindikdan

ajralma, qorindagi og‘riq, siydik oqishi va yallig‘lanish belgilarining turlicha namoyon bo‘lishi, faqat

simptomlarga tayangan holda tashxis qo‘yishni murakkablashtiradi va UTTning diagnostik

ahamiyatini yanada oshiradi.

Shu bois, UTT bilan birgalikda bemorning klinik holatini, urotsele turini va gidronefroz darajasini

baholash orqgali individual davolash strategiyasini belgilash va jarrohlik aralashuvning zaruriy

darajasini aniglash mumkin. Tadqgigot natijalari ektopik urotsele bilan kasallangan bolalarda kompleks

baholashning zarurligini, erta tashxis va monitoring orgali asoratlarning oldini olish hamda uzoq

muddatli natijalarni yaxshilash imkoniyatini tasdiglaydi. Shu bilan birga, UTTning markaziy

diagnostik rolini ta’kidlash bilan birga, murakkab yoki noaniq joylashgan urotselelarda qo‘shimcha

tasviriy tekshiruvlar, masalan, CT yoki MR urographiya, klinik qaror qabul gilishda qo‘shimcha

qiymatga ega ekanligi ko‘rsatildi.[7]
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Abstract

Detection of embryonic developmental anomalies in the early stages of pregnancy (5-10 weeks) is one
of the most important tasks of prenatal diagnostics. This article analyzes the possibilities of detecting
structural and functional anomalies in embryonic development through ultrasound examination. Early
ultrasound examination allows for the identification of risk factors associated with the embryo's heart
function, lung and normal development, as well as genetic or chromosomal disorders. The article
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HOMILADORLIKNING ERTA MUDDATLARIDA (5-10 HAFTALARDA) EMBRION
RIVOJLANISH ANOMALIYALARINI ANIQLASHDA ULTRATOVUSHNING
AHAMIYATI

Annotatsiya

Homiladorlikning erta muddatlarida (5-10 haftalarda) embrion rivojlanish anomaliyalarini aniglash
prenatal diagnostikaning eng muhim vazifalaridan biridir. Ushbu maqolada ultratovush tekshiruvi
orgali embrion rivojlanishidagi strukturaviy va funktsional anomaliyalarni aniglash imkoniyatlari
tahlil gilinadi. Erta muddatdagi ultratovush tekshiruvi embrionning yurak faoliyati, o‘pka va me’yoriy
rivojlanishi, shuningdek, genetik yoki kromosomal buzilishlar bilan bog‘liq xavf omillarini aniglash
imkonini beradi. Magolada ultratovushning turli rejimlari (2D, 3D, Doppler) va ularning diagnostik
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samaradorligi ko‘rib chiqilgan, shuningdek, aniqlangan anomaliyalarning klinik ahamiyati va
homiladorlikni boshgarish strategiyalari muhokama gilingan.

Kalit so‘zlar: Homiladorlik, erta muddatlar, embrion rivojlanish anomaliyasi, ultrasonografiya
prenatal diagnostika, Doppler tekshiruvi, 3D ultratovush.

Yeapoe Myxpuooun Illyxpamosuu*

Axpopos Azum Ypan yenu?

1. Accucmenm xagheopor meouyunckot paouonocuu @IIJ]O,
Camapkanockoz2o 20cyoapcmeenHo20 MeOuYUHCKO20 yHugepcumemd,

2. Camapkano, Y36exucman

2. Knunuueckuii opounamop xagheopvi meouyurckou paouonocuu PIIJ{0,
Camapkanockoeo 20cy0apcmeenHo20 MeOUYUHCKO20 YHugepcumemd,

2. Camapkano, ¥Y3z6exucman

3HAUYEHUE YJbTPA3BYKOBOI'O UCCJEJOBAHUS B BBISIBJAEHUU AHOMAJIMIA
PA3BUTUA DMBPUOHA HA PAHHUX CPOKAX BEPEMEHHOCTMH (5-10 HEJAEJIb)

AHHOTALUA

BrisiBenne anomanuii SMOPHOHAILHOTO Pa3BUTUS HA paHHHUX Cpokax OepeMeHHOCTH (5-10 Hemenb)
SIBJISIETCSI OJJHOM M3 BAXKHEMIIMX 3374 IPEHATaJIbHOM JUAarHOCTUKH. B TaHHOM CTaThe aHAIM3UPYETCS
BO3MOXXHOCTh BBISIBIICHUSI CTPYKTYPHBIX W (YHKIIMOHAJIBHBIX AHOMAJIUH pa3BUTHUS IMOpPHOHA C
MOMOIIIBIO YJIBTPA3BYKOBOTO HcCCIeAOBaHUs. PaHHee ynbTpa3ByKOBOE MCCIEJOBAaHUE I103BOJISET
BBISIBUTH (DaKTOPBI PHUCKA, CBS3aHHBIE C CEPIACYHON AESITEIbHOCTHIO, JIETOYHBIM M HOPMAJIbHBIM
pa3BUTHEM SMOpPHUOHA, a TAK)KE€ TEHETHYECKHMMH WM XPOMOCOMHBIMU HapylleHUsiMU. B craThe
paccMaTpuBalOTCA  pa3lM4YHBIE PEKUMBI  yibTpasByka (2D, 3D, nonmnepoBckuil) W HX
nuarHoctuueckas 3Qp¢GeKTUBHOCTh, a TaKKe OOCYXKJIAeTCsl KIMHUYECKasl 3HAYUMOCTh BBISIBJICHHBIX
QHOMAJIMI U CTpATEruy BEACHUS OEPEMEHHOCTH.

KuloueBbie cjoBa: bepeMeHHOCTb, paHHHE CPOKH, aHOMaJHMs  pa3BUTHUS  SMOpHOHA,
yabTpacoHorpadus, TMpeHaTaJbHAas TUArHOCTHKA, JOMIUIEPOBCKOE HCCIIEIOBAHUE, TPEXMEPHBIN
yIIbTPa3BYK.

Introduction

Assessment of embryonic development in the early stages of pregnancy (5-10 weeks) is one of the
most important areas of prenatal medicine. During this period, the main organ systems of the embryo
are formed, and their functional and structural development begins. Therefore, the detection of
developmental anomalies at these periods is of great importance not only from a medical point of view,
but also from the point of view of genetic counseling, pregnancy management, and optimization of
future neonatal outcomes.

Early embryonic developmental anomalies can manifest in various ways: these can be disorders in the
development of the cardiovascular system, nervous system, bones and joints, as well as internal organs.
Some abnormalities are due to chromosomal or genetic causes, while others result from exogenous
effects, toxins, infections, or chronic diseases in the mother's body. Therefore, it is important to use
accurate and reliable diagnostic methods in the early stages of pregnancy.
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Ultrasonography (Ultrasonography) is recognized today as the most widely used, safe, and effective
method in prenatal diagnostics. With the help of ultrasound, the size of the embryo, heart activity, the
structure of organ systems, as well as developmental anomalies are assessed in real time. While 2D
ultrasound is the most commonly used standard method, 3D and Doppler technologies increase the
ability to see the precise structures of the embryo and assess blood circulation parameters. This
contributes to the early detection of anomalies in the early stages of pregnancy and the adoption of
appropriate clinical decisions.
Also, through morning diagnostics, it is possible to individually plan the strategies used during
pregnancy. For example, with a detected heart or nervous system anomaly, it is possible to consult
with geneticists, conduct additional monitoring during pregnancy, or, if necessary, make a decision on
fetal management. Therefore, ultrasound examination in the early stages of pregnancy is an important
tool not only for detecting developmental disorders in the embryo, but also for the safe continuation of
pregnancy and improvement of neonatal outcomes.
Today, many studies have analyzed the diagnostic effectiveness of ultrasound and showed its high
sensitivity and accuracy in detecting embryonic developmental anomalies in early stages. At the same
time, there is a risk of ultrasound limitations and incomplete detection of anomalies, in which cases it
is recommended to use them in combination with additional genetic tests and other visual
examinations.
In this regard, the importance of detecting embryonic developmental anomalies by ultrasound in the
early stages of pregnancy is relevant and important not only in clinical practice, but also in the areas
of medical research and genetic counseling.
Methods and materials
This study is aimed at assessing the effectiveness of ultrasound examination in detecting embryonic
developmental anomalies in the early stages of pregnancy (5-10 weeks). The research was conducted
by prospective and observational methods.
1. Participants of the study:
150 mothers at 5-10 weeks of pregnancy were admitted to the study during 2024-2025.
2. Research methods:
Ultrasonography:
Pregnant women were examined in 2D, 3D, and Doppler modes. The test included the following
parameters:

e Embryo length (CRL - crown-rump length);

e Cardiac activity (HR - heart rate);

e Development of the nervous system and partially internal organs;

e Additional anomalies (e.g., the skeletal system, joints).
Table 1. Description of ultrasound parameters used in the study

Parameter Description Verification
method
CRL (mm) Embryonic length, determination of gestational age 2D ultrasound
HR (HR/min) Heart rate, detection of abnormalities Doppler
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Organ Development of the nervous system, heart and internal 2D & 3D
development organs ultrasound
Anomalies Structural disorders, changes in joint and skeletal 2D & 3D
system ultrasound

Diagnostic criteria:

Anomalies were assessed according to the following ultrasound classification:

1. Anomaly of the cardiovascular system;

2. Anomaly of the nervous system;

3. Skeletal and articular anomalies;

4. Developmental disorders of internal organs (liver, kidneys, lungs);

5. Multisystem or complex anomalies.

Statistical analysis:

The data were analyzed in the SPSS 26.0 program. The mean values (Mean + SD), median, and range
indicators were calculated. The percentage of anomalies and the degree of detection by ultrasound
were analyzed.

3. Ethical aspects:

In the study, written consent was obtained from all participants. The research was conducted in
accordance with the requirements of the State and International Ethics Committees.

Results

The study analyzed the results of ultrasound examination of 150 pregnant women at early stages (5-10
weeks). Embryonic developmental anomalies manifested differently in early stages.

1. Gestational age and embryo size

The average gestational age of the participants was 7.24+1.5 weeks, and the length of the embryo (CRL)
was in the range of 5.8-33.2 mm. A significant correlation was observed between gestational age and
CRL (r=0.92, p<0.01).

Table 2. Distribution of gestational age and CRL

Gestational age Number of participants | Average CRL (mm) Min-Max CRL
(weeks) (n) +SD (mm)
5-6 30. 8.2+2.1 5.8-10.5
7-8 70. 15.6 +3.4 11.2-20.5
9-10 50. 27.8+4.6 21.5-33.2

2. Heart function (HR)

The heart rate was observed in the range of 110-140 bpm at 5-6 weeks, 140-170 bpm at 7-8 weeks,

150-180 bpm at 9-10 weeks. In 8% of cases, HR was below or above normal, which is recommended

to be determined by further examination and genetic counseling.

Table 3. Heart activity (HR) distribution

Gestational age Average HR (HR/min) HR deviation from
(weeks) +SD norm (%)
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5-6 125+ 12 3%
7-8 155+ 15 5%
9-10 165+ 13 8%

3. Anomalies of embryonic development
Ultrasonographic examination revealed various developmental anomalies in 14 (9.3%) fetuses:

. Anomalies of the cardiovascular system - 5 cases (3.3%)
. Anomalies of the nervous system - 4 cases (2.7%)
. Skeletal system and joints - 3 cases (2%)
. Disorders of internal organs - 2 cases (1.3%)
Table 4. Distribution of detected anomalies
Type of anomaly Identified cases (n) Percent (%)
Cardiovascular system 5. 3.3
Nervous system 4. 2.7
Skeletal system and joints 3. 2.0
Internal organs 2. 1.3
Total 14. 9.3

4. Diagnostic effectiveness

If the sensitivity of detecting anomalies using 2D ultrasound was 78%, then with the use of 3D and
Doppler modes, the sensitivity increased to 92%. At the same time, some complex or multi-system
anomalies are clearly confirmed only with the help of 3D images.

The results show that the detection of embryonic developmental anomalies using ultrasound in the
early stages of pregnancy is effective, and the use of 3D and Doppler modes significantly increases
diagnostic accuracy.

Discussion

The results of this study further confirm the importance of ultrasound examination in detecting
embryonic developmental anomalies in the early stages of pregnancy (5-10 weeks). The 9.3% of
embryonic anomalies identified in the study are consistent with many international studies, which also
showed that the frequency of anomalies in the early stages is around 8-12%. At the same time, our
results show that the sensitivity of anomalies detected by 2D ultrasound can be lower, which justifies
the use of 3D and Doppler modes.

Cardiovascular system anomaly is the most common type of disorder, indicating that the fetus is one
of the vital organ systems at an early stage. Disorders of the nervous and skeletal systems were also
significantly detected, which indicates the importance of early diagnosis in making appropriate clinical
decisions during pregnancy. The results of the study show that through early detection of anomalies,
it is possible to consult with geneticists, individually plan the pregnancy management regimen, and
reduce risk factors for fetal development.
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3D ultrasound and Doppler examination significantly increase diagnostic accuracy compared to the

2D method. For example, complex structures or multi-system anomalies are more accurately detected

using 3D images, while Doppler is important in detecting cardiovascular system disorders. At the same
time, anomalies detected by ultrasound in early stages can sometimes be incomplete, therefore
additional genetic tests or repeated examinations in later stages are recommended.

Among the limitations of our study are the relatively small number of participants and the limited

ability to identify some complex anomalies. At the same time, the accuracy of ultrasound depends on

the operator's experience and the technological capabilities of the equipment. Therefore, it is
recommended to use qualified specialists and modern equipment for early ultrasound examination.

In conclusion, the diagnostic effectiveness of ultrasound examination in the early stages of pregnancy

is high, which serves as an important tool for early detection of developmental disorders in the embryo

and safe continuation of pregnancy. At the same time, the use of 3D and Doppler modes increases the
possibilities of detecting anomalies and facilitates the adoption of clinical decisions on pregnancy
management.

Conclusion

Ultrasound examination in the early stages of pregnancy (5-10 weeks) serves as an effective and

reliable diagnostic tool for detecting embryonic developmental anomalies. The results of the study

showed that developmental disorders in the cardiovascular, nervous, skeletal, and internal organs can
be detected at an early stage, which allows for timely planning of pregnancy management and genetic
counseling.

3D ultrasound and Doppler examination significantly increase the sensitivity of anomaly detection

compared to the 2D method and allow for the detection of complex or multisystem disorders. When

ultrasonographic monitoring and additional genetic tests are used together, it is possible to reduce risk
factors during pregnancy and improve neonatal outcomes.

In future studies, diagnostic accuracy can be further improved by increasing the number of participants,

updating ultrasound equipment, and improving operator skills. At the same time, regular ultrasound

examination in the early stages of pregnancy is recommended for all pregnant women, especially in
cases of risk of developmental anomalies.
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