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CAPMYXAPPUP

fynos M.K.

a.1.T., npodeccop
LywaHbe, ToyukucmoH
14.01.17 Yappoxi
14.01.24 NaliBaHACO3M Ba Y3BXOM CYHbI
14.01.31 Yappoxuv Tapmumin

MYOBMUHOHWU CAPMYXAPPUP

[opxoes Y.C.
0.W.T., LOTCEHT
LywaHbe, ToyukucmoH
14.01.08 Tn66m atdon

KanutoHosa M.IO.
a.1.T., npodeccop
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14.03.02 AHaTOMMAN NATONOT A

MYXAPPUPU MACHY/

baparos A.K.
H.W.T., 4OTCEHT
LywaHbe, ToyukucmoH
14.01.26 Yappoxuu AW Ba parxou XyHrapa,
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XAWATU TAXPUPUA

ba6aes A.b.
4.1.T., npodeccop
LywaHbe, ToyukucmoH
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FacnapsaH A.1O.
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14.01.22 TapboawwmHoch
14.01.05 bemopuxou avn
14.02.03 Cuxatvin yomea Ba TaHAypyCTi

Dopxoesa M.®.
akagemukn AMUT, o.u.1., npodeccop
LywaHbe, ToyukucmoH
14.01.01 MomonuauLLKin Ba 6eMOpUXOM 3aHOHA
14.02.02 BorupLmHoci
14.02.04 T661 mexHaT

Ecupkenos M.M.

H.W.T., npodeccop
LlumkeHm, KazoKucmoH
14.01.22 TapboawwmHoch
14.02.03 CuxaTtvn yomea Ba TaHAYPYCTH

Wcemounnos K.U.

a.1.T., npodeccop
LywaHbe, ToyukucmoH
14.01.08 Tn66m atdon
14.03.09 MacyHMATWIMHOCUUN KNNHUKIA,
annepronorvs
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Mockea, Poccus
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14.01.02 fapyplwmHoch

Bpuko H.U.
akagemukn AUP, a.n.1., npodeccop
Mockea, Poccus
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byrposa O.B.
A.W.T., npodeccop
OpeHbype, Poccusa
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fonbos A.Y.
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JywaHbe, ToyukucmoH
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laitko I.B.
akagemukn AMUT YkpauHa, 4.1.T., npodeccop
Kues, YkpauHa
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T'ynuu A.B.
A.W.T., npodeccop
Tambos, Poccusa
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14.01.08 Tn66M atdon

lymepos A.A.
AW.T., npodeccop
Yoha, Poccus
14.01.19 Yappoxuu atdon

Damynun U.B.
A.W.T., npodeccop
Mockea, Poccus
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[ora A.B.
AM.T., npodeccop
Mockea, Poccus
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3undsaH A.A.
AM.T., npodeccop
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3n0THUK A.

AM.T., npodeccop
besp-Llesa, N3poun
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14.01.18 Helipoyappoxi
14.03.03 ®usmonorman natonori

N6opos X.W.

AM.T., npodeccop
JAywaHbe, ToyukucmoH
14.01.19 Yappoxuu atdon

14.01.20 MHWOPLWWHOCK Ba TaxAMPOMY3id
14.01.23 Yponorua

Wockosuu A.
AM.T., npodeccop
Uepycanum, U3poun
14.01.20 MHWOPLWKWHOCK Ba TaXAMPOMY3id
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KanawHukosa J1.A.
AM.T., npodeccop
Mockea, Poccus
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H.W.T.
®pexeH, OnMoH
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Kamunnosa M.1.
0.W.T., [OTCEHT
JywaHbe, ToyukucmoH
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Kocumos O.U.

AM.T., npodeccop
JAywaHbe, ToyukucmoH
14.01.10 bemopwxou nycTy 3yxpasi
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Kucuua B.W.

AM.T., npodeccop
Mockea, Poccus
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Knasesa /1.A.
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Konosuo K.
A.M.T., npodeccop
MunaH, Umanua
14.02.01 bexgowTin
14.02.03 Cvxatvin yomea Ba TaHAypyCTA
14.02.04 Tn66M mexHat

Kyp6oHos Y.A.

y3Bu Bobactan AMWUT, 4.u.T., npodeccop

LaHzapa, ToyukucmoH
14.01.31 Yappoxuu nnactvki
14.01.15 OcebwmHoCH Ba pasaoan
14.01.18 Helipoyappoxi

MakKyLwKuH E.B.
A.M.T., npodeccop
Mockea, Poccusa
14.01.06 PyxwmuHoci
14.02.03 Cvxatvin yomea Ba TaHAypyCTA
14.01.08 Tn66m atdon

Mupwoxin M.

A.M.T., npodeccop
Mapuxc, ®apoHca
14.03.03 ®usmonoruan natonori
14.01.12 CapaToHLWKHOCH
14.01.05 bemopuxoun gun

Myxamaaumesa K.M.
O.0.T.

JywaHbe, ToyukucmoH
14.01.10 bemopuxom nycTy 3yxpasn
14.01.02 FapyawnHocih
14.03.09 MacyHMATIMHOCUWN KNNHUKIA,
annepronorus

Hasapos T.X.

A.M.T., npodeccop
CaHkm-llemepbype, Poccus
14.01.23 Yponorua
14.01.12 CapaToHLWMHOCK
14.01.13 Tawxucu Wwywvor, Hypwundon

HakoHeuyHa A.A.

y38u BobacTtam xopuyun AMUT YKpauHa,

A.M.T., npodeccop
Xann, bBpumaHusau Kabup
14.03.09 MacyHMATLIMHOCUWN KNNHUKIA,
annepronorus
14.01.08 Tn66m atdon
14.01.04 bemopvxoun gapyHin

HopkuH U.A.

A.W.T., npodeccop
Capamos, Poccus
14.01.15 OcebwmnHoCH Ba pasaoan
14.01.18 Helipoyappoxi
14.03.03 ®usmonoruan natonori

NepaveHko E.T.
akagemnkn AMUT YkpawnHa,
AW.T., npodeccop
Kues, YkpauHa
14.01.18 Heltpoyappoxi
14.02.03 Cvxatvin yomea Ba TaHAypyCTA

PypeHok B.B.

A.W.T., npodeccop
MuHcK, benapyc
14.03.01 AHaTomuAK opam
14.03.02 AHaTtomuamn natonori
14.01.05 bemopuxoun gun

Pymmo 0.0.
y38u Bobactan AMW Benapyc,
AM.T., npodeccop
MuHck, benapyc
14.01.24 NaiiBaHACO3M Ba Y3BXOW CYHbiA
14.01.17 Yappox#n

PycramoBa M.C.
AM.T., npodeccop
AywaH6e, ToyukucmoH
14.01.01 MomonusuLLKi Ba 6eMoprxom 3aHOHa
14.02.03 CuxaTtvn yomea Ba TaHAYpPYCTA
14.01.02 fapypwmnHoci

Canapu .
PharmD, BCPS, npodeccop
TexpoH, 3poH
14.03.06 ®apmaronorus, GapmaKkonoram KIMHUKM
14.02.03 Cuxatm yomea Ba TaHAYypPYCTH

ConomatuH U.U
AT, npodeccop
Puza, /lameusa
14.01.07 bemopuxou Yawm

CyntoHos Y.A.

AT, npodeccop
LywaHbe, ToyukucmoH
14.01.26 Yappoxuv AnA Ba parxou XyHrapg,
14.01.13 TawxwcK Wybow, HypLndon

CyéduaHos A.A.

AT, npodeccop
TiomeH, Mocksa, Poccus
14.01.18 Heipoyappoxi
14.01.13 TawxucK Wybow, HypLmdon
14.03.01 AHaTommAan ogam

Torus6aes l.A.
AT, npodeccop
Anmamo, KazokucmoH
14.01.22 TapboalmHoch
14.01.04 bemopunxou gapyHin

Tpe3y6os B.H.
AT, npodeccop
CaHkm-llemepbype, Poccus
14.01.14 JaHAOHNM3ULWIKA

®ort .P.
4.1.7, npodeccop
Tcropux, LLiselimcapus
14.01.26 Yappoxuu gun Ba parxom XyHrapa,
14.01.24 NatBaHACO3M Ba Y3BXOM CYHbBI
14.01.20 NHWOPLWMHOCK Ba TaXxAMPOMY3id

LLiykypos ®.A.

AT, npodeccop
JywaHbe, ToyukucmoH
14.03.03 dusmnonoruav natonori
14.01.11 Bemopwxou acab
14.02.04 Tn661 mexHaT

tOcynos LLL.A.
O.W.T., LOTCEHT
CamapkaHo, Y3bekucmoH
14.01.17 Yappox#n
14.01.19 Yappoxuv atdon
14.01.08 Tn661 atdon
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INABHbIN PEQAKTOP

T'ynos M.K.
A.M.H., npodeccop
AywaHbe, TaO#UKUCMAH
3.1.9. Xvipyprua
3.1.14. TpaHCNNAHTONOTMA U UCKYCCTBEHHbIE OPraHbl
3.1.16. Mnactnyeckas xmpyprua

3AM. MABHOIO PEQAKTOPA

Dopaxoes A.C.
[A.M.H., AOLEHT
AywaHbe, Tad0#uUKUCMAH
3.1.21. Negunatpua

KanutoHosa M.10.
O.M.H., npodeccop
Koma CamapaxaH, Manatizus
3.3.1. AHaTomuA YenoBeka
3.3.2. MaTtonornyeckas aHaTomma

OTBETCTBEHHbI PEOAKTOP

baparos A.K.
K.M.H., OLEeHT
Aywaxbe, TadHuKkucmax
3.1.15. Cepae4Ho-cocyamnCTasn Xupyprus
3.1.1. PeHTreH3HA0BACKYNAPHAA XMPYPrua

PEAAKLIMOHHASA KONNETUA

bab6aes A.b.
A.M.H., npodeccop
AywaHbe, Tad#uKUCMaH
3.2.1. Turnena
3.2.4. MeguumHa Tpyaa

FacnapsH A.1O.
4.M.H., npodeccop
Jadnu, BeaukobpumaHus
3.1.27. Pesmatonorus
3.1.20. Kapauonorua
3.2.3. O6LLEeCTBEHHOE 310POBbE M OpPraHM3aLma
3/ paBOOXPAHEHUA, COLMONOTNA U UCTOPUA
MeANLMHbI

Doaxoesa M.®.
akagemuk HAHT, o.m.H., npodeccop
AywaHbe, Tad#uUKUCMAH
3.1.4. AKywepcTBO U rTMHeKoNorna
3.2.2. 3nngemmonorva
3.2.4. MeguumHa Tpyaa

Ecupkenos M.M.
K.M.H., npodeccop
LbimkeHm, KazaxcmaH
3.1.27. Pesmatonorus
3.2.3. 06uiecTBEHHOE 340POBbE U OpraHMU3aLma
3/1paBOOXPAHEHNA, COLMONOMUA U UCTOPUA
MeauuUnHbl

Wcmounos K.U.

A.M.H., npodeccop
LywaHbe, Tad#UKUCMAH
3.1.21. Negnatpua
3.2.7. Annepronorma 1 UMMyHon0rua
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MOP®O®PYHKIIVIOHA AbHBIE OCOBEHHOCTU IAAITEHTEI ITPY TYBEPKY AE3E
BO BPEM$1 BEPEMEHHOCTU

C.II. BAAAOHIIOBA

Kadeapa akymepcrsa u ruHekoaorun Ne 1, Taa>KUKCKUII rOCyAapCTBEHHBIN MEAMIIMHCKUI yHUBepcuTeT uM. AGyaan ubun Cuno, AymanGe, PecriyGanka
Taa>xukucran

CylLecTBeHHOE BAMAHME HA FaPMOHUYHOE Pa3BUTME Naoga B yTpobe maTepy OKasblBaeT aaeKBaTHOE GYHKLMOHWPOBAHME NAALEHTAPHOMO KOMM/IEK-
ca. Kak HY napafoKcanbHo, ONMcaHNUsA NAaLeHTapHOW NaTonorMmn y 6obHbIX Tybepkynésom (TB), HEMHOTOUNCIEHHDI.

Llenb: n3yyeHne ocobeHHoCTEN MOphONOTMM NOCAEA0B POAWIbHUL, CTPajatolwmx Tb Bo Bpema bepemeHHOCTU.

Martepuan u metogbl: MOpdONOrMYECKOMY UCCNeL0BAHMIO NOABEPIANCH 26 NOCAEA0B, U3 KOTOPbIX 15 nocnesoB poaunbHULL ¢ T pasnnuHbix Gopm 1
NoKanu3aumii (ocHoBHas rpynna), u 11 nocnenos rpynnbl 300poBbIX *KeHLWMH 6e3 Tb (KOHTpobHasA rpynna).

MnaLeHTbl OCMaTPUBANNCh MAaKPOCKOMUYECKM, ONPeensca UX BeC U 06bEM. BUonTaTbl LEeHTPanbHbIX U Nepudepuyeckmx 30H NAaLEeHTbI, MYNoOBUHbI
1 3KCTpanaaLeHTapHbIX 060/104€eK 3aA1BaNNUCh B NapaduH, OKPALLMBAAUCL FeMaTOKCUAMHOM-303MHOM M NPOCMAaTPUBANUCL B MUKpocKkone Olympus
CX-21 c onTnyeckoit cuctemoit UIS2 (Universal Infinity Optical System).

Pe3ynbTatbl: poAWNbHULbI OCHOBHOM rPyMMbl UMeNW CTaTUCTUYECKM 3Ha4YUMbIK 6onbwnit aeduumt maccbl Tena (p<0,01). Y HUX NO CPaBHEHUIO C KOH-
TPONbHOM rPYNMOiA BbIABAEHA CTAaTUCTUYECKM 3HAUMMO 6osee BbICOKas YacToTa 06HapyKeHUs MOPGONOrMYecKMX NPU3HAKOB AEKOMNEHCUPOBAHHO
XPOHWYecKoW NnaLeHTapHOU HegocTaTtouHocTH (MH), yBennyeHue oM Hespenbix NPOMEKYTOUHBIX AnbdepPEHLMPOBAHHbBIX BOPCHUH, UHBOMOTUBHbIE
1 ANCTPOdUYECKUE U3MEHEHUSA B MIALLEHTE (Hannyme $OKyCcoB ANCTPODUYECKOrO KasbLIMHO3a, abYHKLIMOHAIbHBIX CUHLIMTUANBHBIX Y3€/IKOB), Hapy-
LUEHMA FeMOLMPKYAALMM (MeMUYECKME HEKPO3bI, GUBPUHOMA B MEKBOPCUHYATOM NpocTpaHcTee). Habntoganoch yBenmyeHue adbyHKLMOHANbHbIX
BOPCWH 6€3 NOBEPXHOCTHOTO 3NUTENUA BCIEACTBUE U3OBITOYHOTO OTNOKEeHUA GUBpUHOMAA. CTaTUCTUYECKU 3HAUMMOE Pa3/IMUMUe BbIAB/IEHO B YacToTe
0bHapyKeHWUs 04aros 06bI3BECTBNEHUA U MHPAPKTOB B «3aMypPOBaHHbIX» GUOPUHOMAOM BOPCUHAX, KOTOPbIE Yalle BCTPEYaIMCb B OCHOBHOW rpynne
poaunbHUL. KOMNeHcaTopHble M3MEHEHUA BK/KOYA/IN BblPaKeHHbI aHTIMOMATO3, TMMNepBaCcKyAAPU3aLMI0 BOPCHH, YBEIMYEHWE YACIA TEPMUHA/IbHBIX
BOPCWH, 06pa3oBaHMe CUHLIMTUOKANUANAPHBIX MEMBPaH U GYHKLMOHUPYIOLLMX CUHLMTUANbHBIX Y3€/KOB.

3akntoueHune: Tb y bepemeHHbIX cnocobcTBoBan M3MEHeHWI0 MOPHO-YHKLIMOHABHBIX XapaKTEPUCTUK MAALEHTbI (HapyLweHne co3peBaHWa BOPCUH,
PaCCTPOMCTBO MaTOYHO-MALEHTAPHOTO KPOBOOBPALLEHNS), YTO NPUBOAMNO K Pa3BUTMIO Bonee TaxKénbix dopm MH. KomneHcaTopHble MexaHWU3Mbl Npu
MH (aHrMomaros, runepBacKkynfapu3aLma BOPCHUH) 6bIn He CNOCO6HbI NONHOLEHHO COXPAHATb TPOGUUECKYHO GYHKLMIO NALEHTbI, YTO B KOHEYHOM UTOTE
NPUBOAMIIO K XYALIMM NEPUHATaNbHBIM UCXOAAM (3a4eprkKe BHYTpUYTpobHOro passutua (3BYP) nnoga, ymeHbLIEHUIO Pa3MepoB Tela HOBOPOMKAEHHDIX).
KnioueBble cnosa: bepemeHHoCcMb, mybepKynés, Mopgonous naayeHmel, UHBOMOMUBHO-OUCMPOUYECKUe USMEHEHUS, NaayeHmapHas Hedocma-
MOYHOCMb, AH2UOMAMO3, KOMIMEHCAMOPHO-NPUCNocobumenbHele MPOYECCHI.

Ana yutupoBaHua: Bangowosa CLU. MopdpodyHKLMOHaNbHbIE 0COBEHHOCTM NAALEHTbI NPW TY6epKynése Bo Bpema 6epemMeHHOCTU. BeCmHUK ABUUYEHH®bI.
2023;25(3):314-24. https://doi.org/10.25005/2074-0581-2023-25-3-314-324

MORPHOFUNCTIONAL FEATURES OF THE PLACENTA IN PREGNANT WOMEN

WITH TUBERCULOSIS
S.SH. VALDOSHOVA

Department of Obstetrics and Gynecology Ne 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

The quality of the placental complex has a significant impact on the harmonious development of the fetus in the womb. Paradoxically, descriptions of
placental pathology in patients with tuberculosis (TB) are scarce.

Objective: To study the morphology of the placenta in pregnant women with TB.

Methods: The morphology of the 26 placentas was evaluated in this study, out of which 15 were from women with various forms and localizations of
TB (main group), while 11 were from healthy pregnant women (control group). The placentas were evaluated macroscopically. Central and peripheral
zones of the placenta and umbilical cord were sampled and embedded in paraffin. Histological slides were stained with hematoxylin-eosin and
examined using an Olympus CX-21 microscope with a Universal Infinity Optical System (UIS2).

Results: Women in the main group were significantly more commonly underweight (p<0.01) compared to the control group. They also showed a
significantly higher frequency of decompensated chronic placental insufficiency (Pl), increased share of immature intermediate differentiated villi,
dystrophic and degenerative changes in the placenta (foci of dystrophic calcification, afunctional syncytial nodules), and circulatory disorders (ischemic
necrosis, fibrinoid in the intervillous space). Foci of calcification and infarctions in the villi embedded in fibrinoid were also significantly more common
in the main group. Compensatory changes included pronounced angiomatosis, hypervascularization of villi, an increase in the number of terminal villi,
the formation of synticiocapillary membranes, and functional syncytial nodules.

Conclusion: TB in pregnant women leads to morphological and functional changes in the placenta (delayed villous maturation, disorders of the
uteroplacental circulation) and the development of more severe forms of chronic PI. The compensatory changes in the placenta might not sustain the
required level of its blood supply, which results in deterioration of the perinatal outcomes (intrauterine growth restriction — IUGR).

Keywords: Pregnancy, tuberculosis, placenta, morphology, degenerative and dystrophic changes, placental insufficiency, angiomatosis, compensatory
and adaptive changes.

314



Baadowosa CLLI Mopdoaorus nAaneHTsl Ipy TyOepKyA€3e

BECTHMK ABUMILIEHHEI
Tom 25 * No 3 * 2023

in pregnant women with tuberculosis]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(3):314-24. https://doi.org/10.25005/2074-0581-2023-25-3-314-324

I For citation: Valdoshova SSh. Morfofunktsional'nye osobennosti platsenty pri tuberkulyoze vo vremya beremennosti [Morphofunctional features of the placenta

BBEAEHUE

MnaueHTa — 370, BO3MOXKHO, BaXKHEMLLNI OpraH Ye10Be4YeCKOro
TeNa, KOTOpbIl, B NEPUOZ, CBOETO BPEMEHHOTO CYLLECTBOBaHUS, 6epét
Ha cebs GyHKLMK, KOTopble B Aa/ibHelLleM BbINONHAKOTCA OTAENbHbI-
MM OpraHamu Y€JI0BEYECKOTO TeNa: NErKUMM, KULLIEYHUKOM, MOYKaMM
1 ap. B nocneaHue rofbl MHTEpPEC K M3y4eHWIO NAaLeHTbl BbIPOC Y
60NbLUMHCTBA NATONOr0aHAaTOMOB, aKyLIEPOB U NeAnaTPoB, NPU3HaB-
LWMMK €€ UCTMHHYI 3HauMmocTb [1-4]. CylecTBEHHOe BAUAHME Ha
rapMOHUYHOE Pa3BUTUE N/I0AA B YTPODE MaTepy OKasbliBaeT afeKBaT-
HOe MaKpOCKOMUYECKoe CTPOEHME MAALEeHTapHOro Komnekca. Kak
HW NapagoKCcaabHO, OMUCaHUA NIALEHTAPHOM NaToNorMK Y BO/bHBIX
T6, HEMHOrOYMCNEHHBI, XOTA MAALEHTa, Nerko JOCTYMHbIN ANA U3yde-
HWA OpraH, 1 ero UccnefoBaHve ABAAETCA He30NacHbIM Kak Ans nao-
[a, Tak 1 gna matepwm [5-8).

lMcTonornyeckn MHPeKLMIo pacno3HatoT, 06bIYHO, MO HAMUMIO
BocnaneHua. Knetkm KauweHko-lfopbayspa ssnawotca deTanbHbiMU
MaKkpodaramu naaLeHTbl yenoseka. OHU NPUCYTCTBYHOT B CTPOME BOP-
CVMHOK XOPWOHa Ha NPOTAXEHWUW Bcei bepeMeHHOCTH, HaunHanA ¢ TPEX
Hefenb. HekoTopble UccneaoBaHUA JOKa3anu, YT, NTOMUMO GYHKLMI
KOHTPONIA pemozeMpoBaHms U auddepeHLMPOBKM BOPCUHOK, U ApY-
TUX, OHWU UTPAIOT BaXKHYO PO/Ib NPY UHOEKLMM BO BpemMs HepemeHHO-
CTW. B goHoweHHOM nnaueHTe KneTkn KaweHko-fopbayspa obHapy-
MBAIOTCA NPU MOBbIWEHUN NPOBOCNANNTENbHbBIX LUTOKMHOB — |L-6,
MCP-1, IP-10[1, 3, 9].

BbifiBNEHHble MCCAefoBaTENAMM CyYau MATONOTMM MAALEHTbI
npu Tb ONMCbIBAOTCA KaK MAALEHTUT C Ka3eOo3HbIMM rpaHynémamu
BOPCMHOK M AeumnayanbHON TKaHW, aHanoruyHble Tb rpaHynémam B
Apyrux opraHax. MnaueHTa npu Tb MOXKeT UMeTb BblparKeHHbIe Npu-
3HaKM cneundUYECcKoro NopaxKeHus, O4HaKo NpY 3TOM nepeaaya Mu-
Kobaktepun Tb nnogy npakTMyeckn He oBHapyuBaeTca. YUEHbIMU
ONWUCaHbI C/ly4an MOPaXKeHWs NAaLeHTbl MuKobakTepuamu T6, npu
KOTOPbIX Ha GOHE 0BUAMA KUC/IOTOYCTOWUMBLIX MUKODaKTepUit 06-
HapyeHa ocTpan abcueampylolwan BOCNaAnTeNbHaA peakuma ¢ Mu-
€/10MepPOKCUAA30M, HEMTPOPUNAMU U TUCTUOLMTAMMU, BbI3bIBAKOLLMMM
OCTPbIV BUAUT U UHTEPBWUIUT, MEAUMPOBAHHAA BPOXKAEHHBIM UM-
MYHHbIM oTBeTOM [8, 10-13].

Bo3HuKLWKe Ha doHe cneumndUIecKoro npouecca natonoruye-
CKMe M3MeHEHWA B NnaueHTe 0OyCNaBAMBAOT 3aZePKKy PasBUTUA
nnoga. Mopdonornyeckne ocobeHHOCTV B NnaLeHTax HoNbHbIX aK-
T1BHOI dopmoli Tb opraHoB ApbIxaHWA (YMeHbLUeHWe cpeaHero 0bb-
éMa NNaLeHTbl, TONLWMHBI M €€ MOPDONOTUYECKUX TUCTOCTPYKTYP) CO-
NPOBOMXAAIOTCA COOTBETCTBEHHBIM CHUMKEHWEM CpefiHel Mmacchl Tena
HOBOPOXAEHHbIX MO CPAaBHEHWIO CO 340POBbIMU BepemeHHbIMM [9,
11, 14].

TaKke UMeeTca MHEeHUe, YTO MHOEKLMOHHbIE areHTbl NOTEeHLMU-
a/IbHO MOTYT HapyLlaTb N/AaLeHTapHbI bapbep, B pesy/bTate Yero
MHOEKUMA MOXKET MOpPaXKaTb MJIALEHTY, YTO AB/ISETCA Yrpo30W WH-
duumposaHua nnoga. Trivedi N et al (2020) coobatot o cnyyae Tb
NAaLeHTbl, ANarHOCTUPOBAHHOTO MMCTONOTUYECKUM UCCNEA0BAHMEM.
M3MeHeHUs XapaKTepu30Ba/MCb Ka3eO3HbIMM 3MUTENMOUAHO-KNe-
TOYHBIMM TPAHYNEMaMM C TMFAHTCKUMM KNeTKamu JlaHrxaHca u Kuc-

INTRODUCTION

The placenta may be considered to be one the most import-
ant organs of the human body, which, during its temporary exis-
tence, takes on the functions that are later taken over by different
organs, such as the lungs, intestines, kidneys, etc. In recent years,
more pathologists, obstetricians, and pediatricians have started
recognizing its real significance and taking an interest in its study
[1-4]. The harmonious development of the fetus in the womb is
greatly dependent on the structure of the placental complex. Par-
adoxically, descriptions of placental pathology in pregnant wom-
en with TB are scarce, although the placenta is easily accessible
for examination, and its study is safe for both the fetus and the
mother [5-8].

Histologically, infection is usually recognized by inflamma-
tory changes. Kashchenko-Hofbauer cells which are fetal macro-
phages of the human placenta, are present in the stroma of the
chorionic villi starting from three weeks of the gestational age.
Some studies have shown that these cells not only control villi re-
modeling and differentiation, and other functions of the placenta
but also play an important role in the control of infection during
pregnancy. In the full-term placenta, the number of Kashchen-
ko-Hofbauer cells increases when the level of pro-inflammatory
cytokines, such as IL-6, MCP-1, and IP-10, elevates [1, 3, 9].

The pathology of the placenta in TB is described as placen-
titis with caseous granulomas of the villi and decidual tissue.
Even if the placenta is severely affected by the TB infection, the
transmission of Mycobacterium TB to the fetus may hardly take
place. Cases of placental TB are described, in some of which an
acute abscess-like inflammatory reaction with an abundance of
acid-fast mycobacteria is observed, with prominent histiocytic
and neutrophilic response with myeloperoxidase, mediated by
the innate immune system, causing acute villitis and intervillitis
[8, 10-13].

Specific pathological changes in the placenta result in IUGR.
In patients with active forms of respiratory TB, a decrease in the
average weight and thickness of the placenta is accompanied by
the low birth weight of the newborns [9, 11, 14].

There is also an opinion that Mycobacteria TB can potential-
ly damage the placental barrier, penetrate into the placenta, and
infect the fetus. Trivedi N et al (2020) report a case of placental TB
diagnosed by histological examination. The changes were charac-
terized by focal caseating granulomatous reaction with Langhans
giant cells and acid-fast bacilli on the Ziehl-Neelson stain. Placen-
tal TB was expressed mainly by neutrophilic and histiocytic reac-
tion in the form of villitis and intervillitis, which contributed more
to tissue damage than to defense, and led to intrauterine fetal
death [10].

In the study by Mangnale and Mangnale (2018), placental
caseous lesions occurred in 66.66% of TB cases being absent in
the control healthy group, while an increase in the number of
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NoToycToMuMBbIMM Baumnnamv npu okpacke no Linno-HunbcoHy.
MnaueHTapHbI Tb BbIPaXKancs NpeumyLLecTBEHHO HEMTPOPUAbHOM U
TMCTUOLMTAPHOM peaKumei ¢ MMenonepoKcUaason B BuaE BUAIUTA
¥ MHTEPBUINTA, YTO MOXKHO OTHECTU K MPOABAEHUAM BPOXKAEHHOMO
MMMYHHOTO OTBETa, OZHAKO OHM B BO/bLUEH CTENEHM CNOCOBCTBOBANM
NOBPEXAEHMIO TKaHeW, YeM 3aluTe, YTO U NPUBENO K BHYTPUYTPOOD-
Hoi rnbenn nnoga [10]. B uccnegosaHum Shailendra V Mangnale,
Ashwini S Mangnale (2018) Ka3eo3Hble MoOpaKeHUa BCTPeYanucb B
66,66% cnyyaes npu OTCYTCTBUM TAKOBbIX B KOHTPO/IbHOW 30pOBOM
rpynne, a yBeNMYEHWE CUHLMTUA/BHBIX Y3108, GubpUHOMAHaA ae-
reHepaums, cTpoManbHblii GUBPO3 U rMNepBacKyAAPHbIE BOPCUHKM
Habnogannc B 33,33% caydasx, YTo ObIO CTATUCTUYECKM He3Ha-
YMMO BblILLE, YeM B KOHTPO/IbHOW Tpynne, rae UX Y4acToTa COoCTaBMAa
8-11% [12]. Mpwn NpopbIBE Ka3e03HbIX NOPAXKEHUIN B aMHUOTUYECKYIO
NO/OCTb, BbICOK PUCK Pa3BUTUA BPOXAEHHOW Gopmbl 3aboneBaHUsA
nao4a B pesy/bTaTe acnMpaLym ero COLEPKMMOro, 0 YEM OTMEYALOT B
cBOMX paboTax 06 aTMNUYHOM NPOABAEHUM CneLndUYEecKoro NpoLec-
ca HeKoTopble aBTopsl [3, 15].

[loBONIbHO pacnpoCTPaHEHHbIM CMHAPOMOM B aKyLLEepCTBe AB-
nsetca MH[16, 17]. BbiABAeHHble HapyLLeHUs NPOLLECCOB aHTMOreHe3a
1 anddepeHLMPOBKU BOPCUHOK Npu TB NErkmx, NpMBOAAT K XpOHUYe-
ckoit MH. Mog, BAnAHWEM UHEKLMM CHUXKAETCA YPOBEHb KOMNEHCa-
TOPHbIX NPOLLECCOB B NJIALLEHTE, HAPYLUAETCA B3aMMOCBA3b B cUCTEME
MaTb-NNALEHTA-N/0Z, YTO KAMHWUYECKMU NPOABNAETCA BO3HUKHOBEHU-
€M OC/IOKHEHWI B Pa3BUTUM NNOAQ, BbIPAXKEHHOCTb KOTOPbLIX NPAMO
NPOMNOPLMOHAIbHA PACMPOCTPAHEHHOCTU U TAMKECTU MHPEKLMOHHOTO
npouecca [18, 19].

[Opyrve nccneposateny o6HapyKUAW HapyLUEHUA BaCKynapm3a-
LMK BOPCUH NNaLeHTbl, 06pa3oBaHmMe CKNepo3npoBaHHbIX 1 beccocy-
[MCTbIX TEPMUHANbHbBIX BOPCUH B NAALLEHTAX POAW/BHUIL, C aKTUBHBIM
Tb npoueccom B NErKMX, Y4TO COMPOBOXKAANOCL pa3sutuem MH ge-
KOMMEHCMPOBAHHOM cTagmu. Mpu runoKcuM naoaa Koamyectso Tep-
MWHa/bHBIX BOPCUH B NaLEeHTe YBENUUMBAETCA. B nnaueHTe nossns-
t0TCA MHPAPKTBI, OTIOKEHUA PUBPUHA, AedeKTbl Pa3BUTUA BOPCMHOK,
BW/IAIT, aTepo3 CnupanbHbIX apTepuidi. KomneHcaTopHble npouecchl
He cnocobHbl B NOMHOW Mepe noafepKaTb TPOOUKY Naoaa, YTO B KO-
HeYHOM uTOre NpMBOAMT K 3BYP [20-23].

Ha ocHoBaHWM BbieNpPUBEAEHHBIX SIUTEPATYPHbIX [AaHHbIX,
cneayeT 3aK/H0umnTb, YTO U3yYeHne MopdONOrMyeckMx ocobeHHocTel
NNALEHT y poaunbHuL, ¢ Tb OCTaéTcA aKkTyanbHbIM Kak B TeopeTuye-
CKOM, TaK W B NMPAKTUYECKOM NaaHe.

LLENb UCCNEAOBAHUA

M3yyeHne ocobeHHocTeir Mopdonorm NocnesoB POAUNbHULL,
cTpagatowmx Tb Bo Bpems 6epeMeHHOCTH.

MATEPUAN U METOAbI

MaKpo- 1 MMKPOCKOMMYECKOE UCCNefO0BaHUA MOCAEA0B Mpo-
BOAMAWUCDL B OTAENEHUM NATOMOPPONOrUM U UMMYHOTUCTOXMMUU
onyxonen yenoseka PecnybaMKaHCKOTO OHKONOMMYECKOrO Hay4YHOro
ueHTpa. MccnepgosaHuio nogasepranch 26 nocneaa, us Kotopbix 15 no-
cNnefoB OCHOBHOM rpynnbl M 11 nocnesos rpynmbl 340P0BbIX MKEHLLMH.

KpuTepuu BKIOYEHMA B OCHOBHYIO rpynny UCCAef0BaHUA: No-
cnefbl POAUNBbHUL, C AMArHOCTUPOBAHHbLIM Tb BO Bpems 6epemeHHO-
CTU U NOCAeAb! KEHLMH, 6epeMeHHOCTb KOTOPbIX NPOTEKaNa Ha GoHe
NpoTMBOTYBEPKYNESHOM TEPaNUK.

KpuTepum UCKAtoYeHnsa u3 rpynn: nocnesbl POAUbHUL, 3aBep-
LMBLUMX NeYeHue Tb g0 HacTynneHus bepemMeHHOCTH, a TaKKe nocne-
[bl POANNBHWL, C TAXKENOM CONYTCTBYIOLLEN COMATUUYECKO NaToN0MMeN.
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syncytial nodes, fibrinoid degeneration, stromal fibrosis, hyper-
vascularization of villi were observed in 33.33% of TB cases com-
pared to 8-11% in the control group (p>0.05) [12]. When caseous
lesions rupture into the amniotic cavity, there is a high risk of de-
veloping a congenital form of fetal infection as a result of aspira-
tion of its contents, as some authors note in their works on the
atypical manifestation of a specific process [3, 15].

Pl is not an uncommon syndrome in obstetrics [16, 17]. Im-
paired placental angiogenesis and differentiation of the villi in
pulmonary TB, revealed by immaturity of the villi, lead to chronic
Pl. Infection interferes with compensatory morphological mech-
anisms in the placenta, as a result of which the maternal-placen-
tal-fetal relationship is disrupted, which is clinically manifested
by complicated fetal outcomes. The level of fetal complications is
directly proportional to the prevalence and severity of the infec-
tious process [18, 19].

Other researchers describe impairment of vascularization of
the placental villi, the formation of sclerosed and avascular termi-
nal villi in the placentas of women with an active pulmonary TB,
which is accompanied by decompensated PI. With fetal hypoxia,
the number of terminal villi in the placenta increases. Morpho-
logical changes in the placenta include infarctions, fibrin deposits,
immaturity of the villi, villitis, and atherosclerosis of the spiral ar-
teries. Compensatory processes are not able to fully sustain pla-
cental blood flow, which ultimately leads to IUGR [20-23].

Based on the above literature data, it may be concluded that
the study of the morphological features of placentas in pregnant
women with TB remains theoretically and practically relevant.

PURPOSE OF THE STUDY

The study of the morphology of the placenta of women suf-
fering from TB during pregnancy.

METHODS

Macro- and microscopic studies of the placenta and fetal
membranes were carried out in the Pathomorphology and Im-
munohistochemistry of Human Tumors Department, Republican
Cancer Research Center. A total of 26 placentas were studied, of
which 15 were from women with TB (the main group) and 11 —
from healthy women (the control group).

Criteria for inclusion in the main study group were: TB di-
agnosed during pregnancy or pregnancy developed on the back-
ground of anti-TB therapy.

Criteria for exclusion from the groups: TB treatment com-
pleted before the current pregnancy; severe concomitant somatic
pathology.

All sampled placentas and umbilical cords were examined
macroscopically. Placentas were weighed; their volume was cal-
culated with the volume displacement method. Samples taken
from eight central and peripheral parts of the placenta (Milova-
nov AP et al, 1991) were embedded in paraffin. Histological slides
were examined using an Olympus CX-21 microscope with a UIS2
optical system.

Regarding umbilical cords, the insertion to the placenta, the
presence of the nodes, and thrombosis were evaluated. In the
placenta the following parameters were assessed: the relative
volume of the intervillous spaces, dominating type, and maturity
of the chorionic villi (presence of the capillaries and synticiocap-
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MpoBoanAcAs OCMOTP M/ALEHT, B3BELIMBAHWE U OMNpeaeneHue
06bEMa MeToZOM BoZOM3MeLLEHUA. M3 8 y4acTKOB LIEHTPAsIbHBIX U
nepudepuyeckmx 30H NnaLeHTbl 3abupanmcs GUoONTaThl, U U3roTaBAU-
Ba/NNCb NapadvHOBbIE Cpe3bl 418 MUKPOCKONUYECKOrO UCCeA0BaHMUA
(meToamka MunosaHosa All 1 coasT., 1999). U3y4yeHue ructonormye-
CKMX CPe3oB U Ux naTtomopdosormyeckoe onucaHue NPOBOAWIUCH
npyu nomowm mukpockona Olympus CX-21 ¢ onTUYecKolr cuctemon
UIS2 (Universal Infinity Optical System).

B xose npoBeAeHUA WCCNEA0BaHWA OLEHWBAAUCb 0COBEHHO-
CTW MYNOBWHbI (XapaKTep NPUKPENIEHUA, HasM4une Y3108, TPOM6OB);
COCTOSIHME M/IALEHTbI: 06bEM MEKBOPCUHYATOTO MPOCTPAHCTBA, CTe-
MeHb 3PENOCTU BOPCUH XOPMOHA (KONIMYECTBO KanuANAPOB, Haanuune
CUHLMTUOKANUANAPHBIX MeMBpaH), HasuuuMe WHBOMIOTUBHO-AUC-
TPOOUYECKMX W3MEHEHUI (OTNOKeHMI ¢ubpuHOMaa, NoABAEHMA
adYHKUMHA/bHBIX Y4acTKOB BOPCUH, (OKYCOB AMCTPOGUYECKOrO
KaNbLMHO3a, PUOPO3 M MMasIMHO3 COCYA0B XOPUAbHOM NNACTUHKM),
KOMMNEHCATOPHbIX PeaKLuii (aHIMOMATo3, HaiMuME CUHTULMABHBIX
Y3/10B), MMKPOCOCYAMCTbIE PACCTPOICTBA (KPOBOM3NUAHUA B CTPOME
BOPCUH, B MEXKBOPCMHYATOM NPOCTPAHCTBE, TPOMO03bI U MHPAPKTHI)
1 BOCNaUTENbHbIE U3MEHEHUA (BELMAYUT, XOPUOAMHUOHHT).

BbIpaeHHOCTb NnaLeHTapHOW HeJOoCTaTOYHOCTH OLEeHMBANach
cornacHo knaccuédumkaumm Konobosa BA 1 coasr. (2011) [24].

Bce nauueHTKM Aann nHGopMMpoBaHHOE cornacve Ha nposese-
HWe NaTor1CcTONOMMYECKOro NCCAeA0BaHNA NOCAEA0B.

MonyyeHHble AaHHble 6blAM 06paboTaHbl Ha MepCoHaNbHOM
KOMMbOTEPE C MNPUMEHEHMEM NPUKAALHbLIX CTATUCTUYECKMX Na-
KetoB IBM SPSS Statistics 26.0 (IBM, USA) u Statistica 10.0 (StatSoft
Inc., USA). KonnyectBeHHble NokasaTenu bbiiv npuBeaeHbl B BUAE
CPeAHEero 3HaYEHNs M ero CTaHZaPTHOrO OTKAOHeHUus (Mzto), a Kaue-
CTBEHHbIe NOKa3aTeNu — B BUAE 4acToTbl Uau ponev (%). Ana MHoxe-
CTBEHHbIX CPaBHEHWI KOMMYECTBEHHbIX MOKa3aTenelt NpUMeHsAcA
KpuTtepui Kpyckana-Yonnuca, a B Kauectse post-hoc aHanusa u ana
CpaBHEHUA NapHbIX 3HaYEHWI — KpuTepuit MaHHa-YutHu. CpasHeHue
KauecTBEHHbIX MOKa3aTesieil NPOBOAMNOCHL MO KPUTEPUIO X%, U B TEX
CNy4yanx, KOr4a XOTb B OLHOM MNo/e YeTbIPEXNO/bHOM TabnunLbl 3HaYe-
HMWe OKa3blBanoCh MeHee 10, npumeHanack nonpaska Wetca. Hynesas
rMnoTesa oTBeprasacb Npu yposHe 3Haummoctu p=0,05.

PE3YNIbTATbI U UX OBCYXXAEHUE

B pesynbTaTe aHa/sM3a MoJy4eHHbIX AAHHbIX ObII0 OTMEYEHO,
yTO BO3pacT bepemeHHbIx Konebancs ot 20 Ao 44 net. CpeaHWI BO3-
pacT 6epeMeHHbIX OCHOBHOM rpynnbl 6bin paBeH 27,4+5,7 ner, a rpyn-
Mbl CPaBHeHUs — 24,413,5 neT; BO3PACTHbIX OTANYUIA MEXIY rpynnamu
He 6bin0 (p>0,05; U=319,0; Z=1,89).

T6 6bin AMarHOCTUPOBAH B NEPBOM TPUMECTPE BEpPeMEHHOCTH
y 4 (27%) eHwwH, Bo BTopom —y 5 (33%), B TpeTbem —y 1 (7%); y 5
(33%) eHwwumH BbIABNEH A0 BepeMeHHOCTH, Ha GpoHe NpoTMBOTYbEP-
KyNE3HOM Tepanuu.

Mpu pacnpeaeneHun bepemeHHbIX MO KAMHUYECKUM dopmam
TE 6b110 BbIABAEHO, YTO BedyLlee MeCTo 3aHUMmaeT Tb Nérkux (67%),
3 UMEHHO MHPUALTPaTUBHAA ero popma y 80% bepeMeHHbIX, a TaKKe
oyarosas (10%) 1 amccemnHunposaHHasn (10%) dopmbl.

CpeaHuit MHAEKC maccbl Tena coctasua 19,3+1,9 kr/m? y bepe-
MEHHbIX OCHOBHOM rpynnbl. BbiABAEHa CTAaTUCTUHECKM 3HAYMMAA pas-
HWLA C rPynnoit 340poBbix 6epemeHHbIx — 23,243,2 Kr/m? (p=0,003;
U=249,0; Z=-2,89).

Pacnpepenexve nHaeKcoB maccbl Tena npusegeHo B puc. 1. Kak
cneflyet M3 PUCYHKa, aeduumT maccbl Tena (<18,9 Kr/m?) cratnctmde-
CKM 3HauMMo npeobnasan y OCHOBHOM rpynmbl MO CPAaBHEHUIO C KOH-
TponbHoW (p=0,043; x*=3,35). HopmanbHbIi nHAEKC Maccbl (19,0-24,9

illary membranes), dystrophic and degenerative lesions (fibrinoid,
afunctional villi, foci of dystrophic calcinosis, fibrosis, and hyali-
nosis of the chorionic vessels), compensatory changes (angio-
matosis, syncytial nodules), microvascular disorders (infarctions,
thrombosis, hemorrhages in the villous stroma or intervillous
spaces), inflammatory changes (deciduitis, chorioamnionitis).

The severity of damage was considered mild, moderate, or
severe. The level of Pl was assessed using the classification of
Kolobov VA et al, 2011 [24].

All patients gave informed consent for the pathological ex-
amination of the placenta.

The obtained data were processed using IBM SPSS Statistics
26.0 (IBM, USA) and Statistica 10.0 (StatSoft Inc., USA) software.
Quantitative indicators were presented as the mean value and its
standard deviation (M+g), and qualitative indicators were pre-
sented as shares (%). For multiple comparisons of quantitative
indicators, the Kruskal-Wallis test was used, for post-hoc analy-
sis and comparison of paired values, the Mann-Whitney test was
used. Comparison of qualitative indicators was carried out ac-
cording to the ¥? criterion, and in cases where at least one field of
the four-field table had a value less than 10, the Yates correction
was applied. The null hypothesis was rejected at a significance
level of p<0.05.

RESULTS AND DISCUSSION

The age of pregnant women ranged from 20 to 44 years.
The mean age of women in the main group was 27.415.7 years,
and in the control group — 24.4%3.5 years (p>0.05; U=319.0;
7=1.89).

TB was diagnosed in the first trimester of pregnancy in 4
(27%) women, in the second — in 5 (33%), and in the third — in
1 (7%). In 5 (33%) women it was diagnosed before the current
pregnancy, the study was conducted on the background of an-
ti-TB therapy.

Among the clinical forms of TB, pulmonary TB was dominat-
ing (67%), particularly its infiltrative (80%), focal (10%), and dis-
seminating (10%) forms.

The average body mass index was 19.3+1.9 kg/m? in the
main group and 23.2+3.2 kg/m? in the control group (p=0.003;
U=249.0; Z=-2.89). The distribution of body mass indexes is
shown in Fig. 1.

As follows from Fig. 1, underweight (<18.9 kg/m?) signifi-
cantly prevailed in the main group compared to the control group
(p=0.043; x2=3.35). A normal mass index (19.0-24.9 kg/m?) was
observed in the main and control groups with approximately the
same frequency; overweight (25.0-29.9 kg/m?) was observed
only in the control group.

As follows from Fig. 2, eccentric insertion of the umbilical
cord prevailed over the central one in both groups, however, it
was more common in the control group, although the difference
was statistically insignificant (p>0.05; x?>=0.07) (Fig. 2).

Fig. 3 demonstrates the distribution of umbilical cord nodes
in both groups.

As follows from Fig. 3, nodes of the umbilical cord were de-
tected somewhat more often in the main group (53%) than in the
control group (36%) (p>0.05; x2=0.21).

Microthrombosis of umbilical cord vessels was seen in 3/15
(20%) cases in the main group, and 2/11 (18%) — in the control
group (p>0.05).
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Kr/M2) 0TMeYancs y poAnAbHUL, B OCHOBHOM M KOHTPONBHOM rpynnax
NPMMEPHO C OAMHAKOBOW YacTOTOW, M36ObITOUHAA macca Tena (25,0-
29,9 Kr/m?) Hab/loAanach IMLLb B KOHTPO/IbHOM rpynne (puc. 1).

Kak cieslyeT U3 puc. 2, SKCLIEHTPUYHOE NPUKPEN/IeHe Nynosu-
Hbl K n1aueHTe Npeob1afano Haj LeHTpabHbIM B 06eux rpynnax, og-
HaKO Yallie BCTPEYan0Ch B KOHTPO/IbHOM rpynne, XoTA pa3Huua bbiia
CTaTUCTMYECKM He3Haumnmol (p>0,05; x>=0,07) (puc. 2).

Y3/1bl NYNOBUHbI BbIABAAAMCL HECKO/IbKO Yallle Y POAMAbHUL, OC-
HOBHOW rpynnbl (53%), 4em y KOHTposbHOM (36%) (p>0,05; x*=0,21).
Ha puc. 3 npeactaBneHa Auarpamma, OTpasKarolas pacnpegeneHve
Y3/10B MynoBWHbI B 06€M1X rpynnax.

MuKpoTpom6b03 cocyaoB mynoBuHbI BCTpedanca B 3/15 (20%)
C/ly4aeB B OCHOBHOM rpynne, u 2/11 (18%) — B rpynne cpaBHEHMA
(p>0,05).

MoKasaTenu TONWMHbI NAALEHTbI TAKKE OTIMYANNCh B CPABHU-
BaeMbIX rpynnax. MeavaHa To/LMHbI NAALEHTbI B OCHOBHOW rpynne
coctaBuna 2,0 cm, @ B KOHTPO/IbHOM — 3,0 CM, O4HAKO pasHMLUa He
6blna CTaTUCTUYECKM 3HaUMMOW (p>0,05). [laHHble M3MepeHUn 06bE-
Ma NNaLEeHTbl OTPaeHbl Ha pyc. 4. B ocHOBHOM rpynne oH bbia cTaTh-
CTMYECKM HE3HAUMMO CHUMKEH NO CPABHEHWIO C KOHTPOJ/ILHOM Fpynnoi
(p>0,05; U=42,0; Z =-1,68) (pwc. 4).

OugeHKa 3penocT BOPCUH MOKa3asa, YTo B OCHOBHOW rpynne
y 46,7% poannbHUL, CPELM NPOMEKYTOUHBIX BOPCUH Npeobnaganu

Puc. 1 Mokasamenu uHdekca maccel mena y bepemeHHbix ucciedye-
Mbix 2pynn (%)
Fig. 1 Distribution of the body mass indexes in the studied groups (%)
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The median thickness of the placenta in the main group was
2.0 cm, and in the control group — 3.0 cm, but the difference was
not statistically significant (p>0.05). Placenta volume measure-
ments are shown in Fig. 4. In the main group, it was insignificantly
reduced compared to the control group (p>0.05; U=42.0; Z=-1.68).

Evaluation of villous maturity showed that in 46.7% of pla-
centas in the main group immature intermediate villi dominated;
while in the control group, mature intermediate villi dominated
over immature in all cases.

The formation of functionally inactive synticial nodules (67%
in the main group vs. 45% in the control group, p>0.05), placental
circulatory disorders (ischemic necrosis, fibrinoid thrombi in the
intervillous space) were indicators of chronic PI (Fig. 5).

Table 1 presents data on the prevalence of degenerative
and dystrophic changes in the placentas of postpartum women
in both groups. As follows from Table 1, all parameters were in-
significantly more frequent in the main group than in the control
one (p>0.05).

Among degenerative and dystrophic changes, only calcifica-
tion in the stroma of the villi was significantly more common in
the main group compared to the control group (53% and 9% re-
spectively; p=0.004; x*> =8.35) (Fig. 6). Edema of the stroma of the

Puc. 2 Pacnpedesnerue naaueHm no Xxapakmepy npukpenseHus nyno-
BUHbI K naayeHme e uccaedyemoix 2pynnax (%)

Fig. 2 Distribution of the umbilical cord insertion in the studied groups
(%)
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He3pesible MPOMEXKYTOUHbIE BOPCHHBI, B TO BPEMA KaK B KOHTPO/IbHOM
rpynne y Bcex poauibHUL, Npeobnaganu 3pesble NPOMEXYTOYHbIE
BOPCUHbI.

ObpasoBaHne  OGYHKLMOHANBHO HEAKTUBHBIX — CUHLMTUANb-
HbIX y3enKoB (67% B OCHOBHOW rpynne npoTue 45% B KOHTPO/bHOM
(p>0,05)), HanMuMe HapyWeHW NAALEHTapPHOTO KPOBOOOpaLLEeHMs
(Mwemmyeckne HeKposbl, PUOPUHOMAHBIE TPOMObI B MEKBOPCUMHYA-
TOM NPOCTPAHCTBE) BXOAW/IN B OCHOBY XpOHMYecKoi MH (puc. 5).

B 1abn. 1 npeacTaBneHbl AaHHbIe O pacnpeeneHnm 4actoTbl 06-
HapyeHWA MHBOIOTUBHO-ANCTPODUYECKMUX M3MEHEHWI B NNALIEHTAX
poannbHuL, obenx rpynn. Kak cneayet u3 Tabavupl, Ux Yactota bbina
Bbllle B OCHOBHOW B rpynne, Yem B KOHTPOJ/IbHOW, NO BCeM Napame-
Tpam, OAHAKO 6e3 AOCTUKEHMA YPOBHA 3HAUMMOCTMU Pa3INUMIA.

Y10 KacaetcA WMHBOMIOTUBHO-AUCTPOPUYECKMX U3MEHEHWUIA, TO
QWb NO OAHOMY U3 HUX (Hannume oyaroB 06bI3BECTBAEHUA B CTPO-
Me BOPCMH) YacToTa UX OOHapyKeHWUs OKa3anach Bbille B OCHOBHOM
rpynne no cpaBHEeHMIO C KOHTPObHON — B 53% 1 9% cnyyaes cooTseT-
cTBeHHO (p=0,004; x*=8,35) (puc. 6). OTEK CTPOMbI BOPCHH U OTIONKE-
HUe conelt KanbLus B MEXKBOPCUHOYHOM MPOCTPAHCTBE OTMEYaNUCh
NWLWLb B NNALLEHTaX POAWUIBHUL, OCHOBHOM rpynnbl.

Puc. 5 lNocned podunsHuysl ¢ npexcoespemeHHsIMU podamu. Yemod-
4ugas opma uHpunempamusHoz2o Thb néakux. MMpedcmasneH o4yge
pubpuHouda: F — gubpuHoud, IH — MemeopcuHYamoe Kposou3sus-
Hue. OKpacka 2eMamoKcunuH-303uHoM. Mukpogomozpagpus, obvek-
mug x40

Fig. 5 Placenta of a woman in the main group (persistent from of
infiltrative pulmonary TB; premature birth): F—fibrinoid, IH— intervillous
hemorrhage. Hematoxylin-eosin staining. Microphotograph, objective
x40

Tabauya 1 Yacmoma UHBOMOMUBHO-OUCMPOGUYECKUX U 8OCNAAUMESTbHbIX

npoyeccos naaueHm poousibHUY, uccaedyemsix epynn

MNokasartens / Index

BopcuHuaTbint xoproH/Villous chorion

- remopparuyeckan umbnbunuma sopcuHok/hemorrhagic imbibition villi

- OTéK cTpombl/stromal edema
- BocnaneHune/inflammation
MeskBopcuHyaToe npoctpaHcTeo/Intervillous space
- dpunbpos/fibrosis
- socnaneHune/inflammation
- KanbumHo3/calcification

villi and calcium salt deposits in the intervillous space were noted
only in the placentas of the main group.

Fatty degeneration was observed in 13% of cases in the
main group and was absent in the control group.

Table 2 presents data on placental circulatory disorders in
the studied groups.

As follows from Table 2, all indicators of placental circulatory
disorders were more common in the main group. However, only
the detection rate of infarctions in the stroma of the villi was sta-
tistically significantly higher in the main group (p<0.05).

A morphological evaluation of the placentas revealed an
insignificantly higher prevalence of chronic Pl in the main group
(100%) than in the control group (91%, p>0.05; x*=0.03). More
pronounced morphological manifestations of chronic Pl pre-
vailed, although not significantly (33% vs. 9%), in the main vs.
control group (p>0.05; x?>=0.96), which led to premature birth
(27% versus 9%, in the main and control groups respectively
(p>0.05), IUGR of the fetus (13%, only in the main group), ante-
partum rupture of membranes (20%, only in the main group) and
other obstetric and perinatal complications. In the control group,
the mild form of chronic PI prevailed (55% versus 27%) (p>0.05;
x*=0.46).

Puc. 6 OmnoxeHue coneli Kanbyua 8 nnayeHme podunsHuysl ¢ Tb: C
— Kanbyugukamel. OKPAcKa 2eMamoKcunuH-303UHoM. Mukpogomo-
epagpus, ob6vekmug x10

Fig. 6 Calcifications in the placenta of the main group. C — calcification.
Hematoxylin-eosin staining. Microphotograph, objective x10

Table 1 Distribution of the degenerative, dystrophic, and
inflammatory changes in the placentas of the studied groups

OcHoBHasa KoHTponbHasa
Main (n=15) Control (n=11) p
n % n %
4 27 1 9 >0.05 (x?=0.38)
3 20 -
3 20 1 9 >0.05 (x?=0.04)
11 73 7 64 >0.05 (x?=0.01)
3 20 1 9 >0.05 (x?=0.04)
4 27 - -

MprmeYaHHe: p — CTaTUCTUYECKas 3HAYMMOCTb Pa3nnuMil MeKAY rpynnamu (no KpuTepuio X2 ¢ nonpaskoii Metca)
Note: p — statistical significance of differences between groups (according to the x? test with Yates correction)
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Table 2 Prevalence of the placental circulatory disorders
in the studied groups

Tabauya 2 PacnpedeneHue NPU3HAKO8 HAPYWEHUA NAAUEHMApPHO20
Kp0800bpaUeHUs 8 OCHOBHOU U KOHMPOLHOU 2pynNNax poounbHUY,

KoHTponbHasa
Control group p
(n=11)
n % n %

MHbapkTbl/Infarctions 7/15 47 1/11 9 =0,040 (x>=4,21)
B T.4. BbIpaxeHHble/including significant 2/7 29 - - -
Tpomb03 MeXBOPCUHYATOrO NPoCTpaHcTea/ 6/15 40 3/11 27 >0,05 (x?=0,07)
Thrombosis of the intervillous space
B T.4. BbIpaxeHHbIi/including significant 1/6 17 - - -
dubpuHomna/Fibrinoid 11/15 73 6/11 55 >0,05 (x*=0,33)
B T.4. BbIpaxkeHHblIi/including significant 1/11 8 = = =

MpUMeYaHue: p — CTaTUCTUYECKaA 3HAUMMOCTb PasfMuMin My rpynnamm (Mo Kputepuio x2 ¢ nonpaskoi Metca)

Note: p — statistical significance of differences between groups (according to the x? test with Yates correction)

Huposoe nepepoxaeHue Habnoganock B 13% cnyyaes B oc-
HOBHOM rpyrnmne 1 OTCYTCTBOBA/IO B KOHTPO/IbHOA.

B Tabn. 2 npeacTaBieHbl 4aHHbIE N0 HAPYLIEHWIO NAaLEHTapHO-
ro KPOBOOOPALLEHMA MO UCCAEAYEMBIM TPYMMaM.

Kak cneslyet n3 Taba. 2, no Bcem NoKasaTenam HapyLieHuUs naa-
LIeHTapHOro KPOBOOOPALLEeHMsA YacToTa OBHapyKeHWs Oblna Bbille
B OCHOBHOIA rpynmne, Y4em B KOHTPO/IbHOW. OAHAKO /nLWb MO YactoTe
06HapyeHUA MHPAPKTOB B CTPOME BOPCUH PasNnumna mexay Asyma
rpynnamm OKasaiucb CTaTUCTUYECKM 3HaUuMbIMu (p<0,05).

Mopdonormyeckoe nccnegoBaHue NAaLEHT NALMEHTOK Bbif-
BWIO CTATMCTUYECKM 3HAYMMO BbICOKYIO YacTOTy XpoHuyeckoi MMH,
coctaBnsas 100% B ocHoBHOM rpynne u 91% — B rpynne cpaBHeHUs
(p>0,05; x?>=0,03). B rpynne Tb npeobnaganu 6osee BbipaKeHHble
mopdonornyeckne nNpoasaeHUA XpoHudeckol [H, xoTa u cTaTn-
CTUYECKM He 3HaumMmble (33% npoTue 9% B KOHTposabHOW (p>0,05;
x?=0,96), npuseALne K npexaespeMeHHbIM pogam (27% u 9% co-
OTBETCTBEHHO rpynnam cpasHeHua (p>0,05), 3BYP nnoaa (13% Tonb-
KO B OCHOBHOW rpynne), 40POL0BOMY Pa3pbIBY MAOAHbLIX 060104k
(20% TonbKO B OCHOBHO Fpynne) U APYrMm akyLIEPCKUM U NepuHa-
TaNbHbIM OCNOXHEHUAM. B rpynne nnaueHT 340pOBbIX POAUABHUL,
XOTS U CTAaTUCTUYECKM HE3HauYMMO, HO npeobnasana nérkas popma
XpoHwudeckoit MH (55% npotus 27%) (p>0,05; x>=0,46). Npu aHanu-
3e NoKasaTenelt macchbl TeNla HOBOPOXKAEHHbLIX 0OHAPYXKEHO, YTO UX
CpeaHAs macca Tena nNpu poXAEHUU OT POAWUBHUL, OCHOBHOW rpyn-
nbl 6bina 2956,0£674,9 1, @ KOHTPOLHOM rpynnbl — 3247,3+311,2 1
(p>0,05; U=328,5; Z=-1,87), B TO BpemA KaK NOKa3aTe/N OKPYKHOCTU
ronossl (p=0,025; U=303,0; Z=-2,28) u rpyau (p=0,005; U=266,0; Z
=-2,81) 6bIIM CTATUCTMYECKM 3HAYMMO BbILIE Y POAWIbHUL, KOH-
TPOAbHOM rpynMbl.

[Mnepnnasna TepMMHaNbHbIX BOPCUH, KaK KOMMNEHCcaTopHasA pe-
aKkums, HabnoaaeTca valle B rpynne 340poBbix bepemeHHbIx. C apy-
roil CTOpOHbI, 06pa30BaBLUIAACA TMNePniasna NPUBOAUT K CYXKEHMUIO
MEeXBOPCMHYATOrO MPOCTPAHCTBA, YTO BbI3bIBAET rEMOLMPKYNATOP-
Hble HapywweHua [20].

[MnepBackynapu3auma BopcuH, obpasoBaHue GYHKLMOHaNbHO
AKTUBHBIX CMHLIMTMANbHbBIX Y3€/KOB CNOCO6CTBOBaAM [OCTUNKEHUIO
KOMMeHcauumn XpoHudeckoi MH, 4To B COBOKYMHOCTU 6bIfo, XOTA U
CTaTUCTUYECKM HE3HAUYMMO, HO Boniee BbIpaXKeHO B rpynne 340poBbIX
poannbHuy, — 55% npotue 33% B rpynne poaunbHuy ¢ Tb (p>0,05;
x>=0,46).

AHrMoMaTo3 BOPCMHYATOrO XOPUOHaA COCTaBAAN 47% B OCHOBHOM
rpynne (puc. 7). B rpynne e cpaBHEHWA aHMMOMATO3 Obi/l BbISBAEH B
45% Habnogeruin (p>0,05; x2=0,11). OfHaKO BblpasKeHHbI aHTMOMa-
TO3 CTaTUCTUYECKM 3HAYMMO Yallie OTMEYAACA B MALLEHTaX OCHOBHOW
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The body weight of the newborns in the main and control
groups was 2,956.01674.9 g, and 3,247.3+311.2 g respectively
(p>0.05; U=328.5; Z=-1.87), while head circumference (p=0.025,
U=303.0; Z=-2.28) and chest circumference (p=0.005, U=266.0;
Z=-2.81) were significantly higher in the newborns of the mothers
in the control group.

Hyperplasia of the terminal villi, as a compensatory reac-
tion, was more frequently observed in the control group. On the
other hand, the resulting hyperplasia of the terminal villi leads
to a narrowing of the intervillous space, which causes placental
circulatory disorders [20].

Hypervascularization of the villi and the formation of func-
tionally active syncytial nodules contributed to the compensation
of chronic PI, which was more pronounced in the control group
(55% vs. 33%, p>0.05; x*=0.46).

The rate of angiomatosis in the villous chorion in the main
group was 47% (Fig. 7). In the control group, it was detected in
45% of cases (p>0.05; x?=0.11). However, pronounced angioma-
tosis was statistically significantly more common in the placentas

Puc. 7 nayeHma poounbHUUbl C UHGUABMPAMUBHLIM T né2KUX.
lpedcmasneH aHeuomamo3s (obusue cocyoos 8 80PCUHAX XOPUOHG),
KpynHble CUHMUyUaneHsle y3nel. OKPAcka 2emamoKCunuH-303UHOM.
Mukpogomoepagpus, 06vekmug x10

Fig. 7 Angiomatosis and large synticial nodes are seen in the placenta
of a patient with infiltrative pulmonary TB. Hematoxylin-eosin staining.
Microphotograph, objective x10
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PYNMbI KEHLLMH, YTO COCTaBMNO 86%, NO CPaBHEHWIO C KOHTPO/LHOM
rpynnoit (20%) (p=0,045; x>=5,18).

Ha puc. 8 npeacTaBneHa KapT1Ha, XxapakTepHasa ana NMH cybkom-
NeHCcUMpoBaHHOM GpopMbI.

Kak BuaHo M3 puc. 8, B npenapate nNpeob1agaloT Npomexy-
TOYHble AndepeHLMpPOBaHHbIE He3pesble BOPCHHbI, 04aroBble
KPOBOM3/IMAHMA B MEKBOPCMHYATOE MPOCTPAHCTBO, OYar HEKPO30B
(MHdapKTOB), 3aMypOBaHHbIE BOPCUHKM XOpWOHa B dubpuHE 1 non-
HOKpPOBWE COCYA0B.

Knetkun KaweHko-Topbayapa, nam cMHUMTUANbHBIE MaKpodaru
BOPCMHYATOro XopnoHa (puc. 9), NpMCyTCTBOBA/M B NNaLeHTax 0benx
TPYNN POAUIBHUL, @ Y OAHOU U3 POAWIBHULL OCHOBHOM rpynmbl OHU
06pa3oBbIBaN CKOMIEHMA.

CnesyeT 0TMETUTD, YTO KneTku KaweHko-fodbayapa obecneun-
BalOT MMMYHHYIO 3alUMTY, CBA3AHHYIO C aHTUIeH-Mpe3eHTUpYyoLLen
dyHKumen [9].

Hu B 0fHOI NNaLeHTe OCHOBHOW rpynbl NPU MMCTONOMMYECKOM
nccneaoBaHnmM He 06HapyKeHbl cneumnduyeckune Tb rpaHynémbl, B OT-
JIYMe OT ONMCaHHBbIX caydaes [25]. ObHapyeHbl NPU3HaKK Bocnasne-
HWA LeunayanbHOW TKaHW B BUAE 04AroBbIX MHOULTPATOB (cermeH-
ToAAEepHble HelTpoduAbl) B 27% Cayvaes B OCHOBHOM rpynne, NPOTUB
9% B rpynne 340poBbix poanabHul, (p>0,05; x2=0,04) (puc. 10).

3AKNIOMEHMUE

M3meHeHusA B MOpdON0OrMiyeckol CTPYKType NaaLeHT UMenu He-
cneumnduyeckmnii xapaktep. Makpo- 1 MUKPOCKONUYECKHUE 3MEHEHMA
NAaLeHT PoanbHML, cTpadatowmx Tb, Takue Kak CHUMXeHWe cpeaHei
TO/ILLYMHBI ¥ 06BEMA, MHBOMIIOTUBHO-AUCTPODMYECKME U3MEHEHNS, Te-
MOLMPKYNATOPHbIE HapyLLeHUs — crnocobcTBoBanu passuTuio 6onee
BblparKeHHbIX popm MH. XpoHuueckas MH Bbina AvarHocTMpoBaHa y
BCEX POAMNBbHUL, OCHOBHOM Fpynnbl UCCNEL0BAHMA Uy BONbLUMHCTBA
YKEHLMH KOHTPONBHOM Tpynnbl, OAHAKO eé AeKOMMEeHCMPOBaHHaA
dopma Habntoganach CTaTUCTUYECKM 3HAUMMO Yalle Y POAUBHUL, C
Tb. MnepBackynApu3auma BOPCUH, 06pasoBaHue QYHKLMOHAIBbHO
AKTUBHBIX CUHLMTUA/bHBIX Y3€/KOB M CUHLUTUOKAMUANAPHBIX MEM-

Puc. 8 Nocned podunsHuusl ¢ uHuasmpamueHeim Tb néakux. lpe-
06100aHUE NPOMEHYMOYHBIX HE3PEsbIX BOPCUH, 04G208 UHAPKMOS,
hubpo308. | — uHpapkmel, FS — HUMU pubpuHa. OKpawUsaHue 2ema-
MOKCUUH-303UHOM. MuKkpogomoepacgus, obvekmus x40

Fig. 8 Placenta of a patient with infiltrative pulmonary TB. The
predominance of immature intermediate villi, foci of infarctions, and
fibrosis. | — infarcts; FS — fibrin strands. Hematoxylin-eosin staining.
Microphotograph, objective x40

of the main group than in the control one (86% vs. 20%, p=0.045;
X?=5.18).

Fig. 8 shows a microphotograph of the placenta with a sub-
compensated form of PI.

As can be seen on Fig. 8, intermediate differentiated im-
mature villi, hemorrhages in the intervillous space, foci of necro-
sis (infarctions), chorionic villi embedded in fibrin, and vascular
plethora are seen on this micrograph of the placenta in the main
group.

Scarce Kashchenko-Hofbauer cells, or synticial macrophages
of the villous chorion (Fig. 9), were present in the placentas of
both groups, while they formed clusters in one of the placentas
in the main group.

It should be noted that Kashchenko-Hoffbauer cells provide
immune defense associated with the antigen-presenting function
[9].

Histological examination did not reveal specific TB granu-
lomas in any placenta of the main group, in contrast to the de-
scribed cases [25]. Signs of inflammation of the decidual tissue
in the form of focal infiltration by segmented neutrophils were
found in 27% of cases in the main group, versus 9% in the control
group (p>0.05; x*=0.04) (Fig. 10).

CONCLUSION

Changes in the morphological structure of the examined pla-
centas were non-specific. Macro- and microscopic changes in the
placentas of TB patients, such as a decrease in average thickness

Puc. 9 Mukpockonusa naaueHmesl poounbHUYb! C UHGUABMPAMUBHbLIM
TB néakux. Busyanusupyromcsa CUHMUUUAAbHbIe MaKpogaau (Knemxu
KaweHko-Toghbayapa), KpynHele cuHMuUuUaseHsle y3nel (Mecmamu ¢
OMI0MEHUEM KAbUUHAMO8) U 04G2U MeMB0PCUHYAMO20 KPO8OU3/1U-
AHus. K — knemku KaweHko-logpbayapa, SN — cuHmuyuaneHele yassl,
IH — mexsopcuH4amoe Kposou3ssnusaHue. OKpacKa 2eMamoKCuIUH-30-
3uHOM. MuKkpogomoepagpus, obbekmus x40

Fig. 9 Placenta of the patient with infiltrative pulmonary TB. Synticial
macrophages (Kashchenko-Hofbauer cells), large synticial nodes
(sometimes with calcification deposition), and intervillous hemorrhages
are visualized. K — Kashchenko-Hofbauer cells, SN — synticial nodes, IH—
intervillous hemorrhage. Hematoxylin-eosin staining. Microphotograph,
objective x40
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6paH, aHrMOMaTo3 ABNAAWCH 3aLUMUTHOW peaKLUuen, OAHAKO OHU He
OblM CNOCOBHBI B MOMHOW Mepe NoaAepKaTb TPOGUKY 1 KOMNEHCH-
poBaTb nposaBaeHus MH, 4To, B KOHEYHOM WUTOTe, MPUBOAMIO K YXYA-
LUEHUIO NepuHaTaNbHbIX Ucxoa0B (3BYP, ymeHblUeHWe pasmepoB Tena
HOBOPOMAEHHDIX).

Puc. 10 Mocned podunbHULbl 0m CPOYHbIX POA08, C UHpUABMPAMUS-
Hoim Tb nézkux yyscmeumesnoHol @opmsl. OBWUpPHbIE 04adeu 80c-
nanumensHoU UHGUALMPAUUL, B8bIpaXEHHO20 (HubPO3a, HeKpo3bl,
scmpeyatomca knemku KaweHko- fogpbayapa, oyaeu KpoBOU3NUAHUA.
OKpacka 2emMamoKcunuH-303uHom. Mukpogomozpagpus, obvekmus
x10

Fig. 10 Placenta of a patient with infiltrative pulmonary TB (sensitive
form). Extensive foci of inflammatory infiltration, pronounced fibrosis,
necrosis, Kashchenko-Hofbauer cells, and foci of hemorrhage are
present. Hematoxylin-eosin staining. Microphotograph, objective x10

and volume, degenerative and dystrophic lesions, and circulatory
disorders, contributed to the development of more pronounced
forms of PI. Chronic Pl was diagnosed in all patients of the main
group and in most women in the control group, however, its de-
compensated form was observed statistically significantly more
often in patients with TB. Hypervascularization of the villi, the
formation of functionally active synticial nodules and synticiocap-
illary membranes, and angiomatosis were a defense reaction, but
it was not able to fully sustain blood supply and compensate for
the manifestations of PI, which ultimately led to worse perinatal
outcomes (IUGR, a decrease in the size of the body of newborns).
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SMUAEMUOAOTUUYECKUE OCOBEHHOCTV ®U3MYECKOT'O PA3BUTIUS AETEN B
COBPEMEHHDBLIX YCAOBUSIX

T.B. KOBAZAEHKO!, M.A. 1APVIOHOBA?, 1.M. MYA/1AXMETOBA!

1 Kadeapa neauarpun u Heonatoaoruy, Vxkesckas rocyaapcTseHHas MeAUIIMHCKas akageMus, Vixxesck, Poccuiickas Peaeparius

2 Kadeapa gercknx nadexumnit VxeBckas rocyjapcTseHHas MeAUIIMHCKas akagemis, Vbxesck, Poccniickas Pegepariyist

M3yyeHne pusmnyeckoro passutusa getei (OPL) B xoae annAEMMONOTMYECKMUX UCCIEA0BAHMI KacaeTca NperMyLLEeCTBEHHO OLEHKM HYTPUTUMBHOTO CTa-
Tyca M He PacKpbIBAET BO3PACTHO-NO/I0BbIX 3aKOHOMEPHOCTEN NOKa3aTenel pocTa.

Lienb: u3yunTb anngemmonormyeckme ocobeHHocTn OGP/, B COBpeMeHHbIX YCA0BUSAX.

Martepuan u metoabl: nsyyeHme OP/] BbINONHEHO KaK KPOCC-CEKLLMOHHOE OAHOMOMEHTHOE uccnenosaHme B 2015-2016 rr. Mporpamma obcnesosa-
HUA BKAKOYANA OnpeaeneHne pocta U macchl Tena no obLEenpuUHATON METOAMKE Ha CTaHAAPTU30BaHHOM 060PYA0BaHUM, PAacYET MHAEKCA MacChl Tena
(MUMT) no popmyne Ketne (kr/m?), 3Hauenmit SD (standard deviation/cTaHaapTHoe oTKOHEHME) Ansa pocTa M UMT. Mcnosb3oBanunch nepLeHTUIbHbIE
Tabauubl pocta v UMT.

Pesynbratbl: 06cnesoBaHo 9662 pebéHka 1-17 neT, B Tom uncne 49,7% manbunkos u 50,3% pesouek; 50,0% ropofckux u 50,0% cenbCKux Kutenei.
Bo3pacTHoit cocTaB y4acTHUKOB: 1 0 2 net — 14,5%, ot 3 fo 6 net —19,6%, ot 7 fo 11 net —30,7%, ot 12 po 14 net—19,1%, ot 15 po 17 net - 16,1%.
BonbWwKHCTBO 06cNeaoBaHHbIX (65,8%) UMeno cpegHWe NOKasaTeN M PocTa, HUKe cpeaHero U Huskue — 19,0%, Bbilwe cpefHero U Bbicokue — 15,2%.
3HayeHusa HuKe —2SD BbisBneHbl y 3,7% aeTel, Bbiwe +2SD —y 2,7%. HanbonbLuan 4acToTa NoKasaTtenei pocta HUMKe CPeaHero 1 HU3KUX oTMeYanach
B paHHEM U1 JOLIKO/NbHOM BO3pacTax. [eHAepHble 0COBeHHOCTU Kacanunch 60/bLueit YacToTbl OTKIOHEHWIA MOKa3aTesel PocTa B CTOPOHY KpaHMUX (HU3-
KMX 1 BbICOKMX) 3HAUYEHMI Y MaibYMKOB. [leTu, NpoXKMBaloLme B ropoaax, umenu 6osiee BbICOKMIA ypoBeHb GU3NYECKOro pas3BuUTHA.

3aK/l0ueHue: NoNyyYeHbl CBEAEeHNA OTHOCUTEIbHO 0cobeHHocTel PP/ B COBPEMEHHbIX YCIOBUAX C aKLLEHTOM Ha BO3PaCTHble, FeHAEPHbIE U TEPPUTO-
puanbHble 3aKOHOMEPHOCTMU.

KntoueBble cnoBa: gusuyeckoe pazeumue, demu, 3a0epiKa pocma, 8bICOKOPOCAOCMb, OXUpeHUe, deduyum seca.

Ana umtupoBanua: KosaneHko TB, JlapuoHosa MA, Mynnaxmetosa J/IM. Inuaemmonorniyeckme ocobeHHoCTM GU3NYecKoro pasBuTUs AeTelt B COBpeMeH-
HbIX YCI0BUAX. BecmHuK AsuuerHsl. 2023;25(3):325-33. https://doi.org/10.25005/2074-0581-2023-25-3-325-333

EPIDEMIOLOGICAL ASPECTS OF CONTEMPORARY PHYSICAL DEVELOPMENT IN
CHILDREN

T.V. KOVALENKO!, M.A. LARIONOVA?, L.M. MULLAKHMETOVA!

1 Department of Pediatrics and Neonatology, Izhevsk State Medical Academy, Izhevsk, Russian Federation
2 Department of Children's Infections, Izhevsk State Medical Academy, Izhevsk, Russian Federation

The epidemiological study assesses children's physical development (PD) by evaluating their nutritional status. However, this does not provide insights
into age and gender-specific patterns of growth indicators.

Objective: To study the current epidemiological trends related to PD in children.

Methods: In 2015-2016, a cross-sectional one-stage study was conducted to examine the PD of children. The body height and weight were determined
during the examination program using standardized equipment and accepted methodology. The Body Mass Index (BMI, Quetelet's index) was
expressed in kg/m?, along with SD values (standard deviation) for both height and BMI. We utilized BMI-for-age percentile growth charts.

Results: 9,662 children between the ages of 1 and 17 were assessed, with 49.7% boys and 50.3% girls. The sample was split equally between urban
and rural areas, with 50.0% residing in each. The age distribution of the participants was divided into five age groups: 1-2 y/o (14.5%), 3-6 y/o (19.6%),
7-11y/0 (30.7%), 12-14 y/0 (19.1%), and 15-17 y/o (16.1%). Of those surveyed, 65.8% had an average height, 19.0% were below average or short, and
15.2% were above average and tall. The height 25D below and above the mean height for age and gender was found in 3.7% and 2.7% of children,
respectively. Most below-average and low height values were found in early and preschool ages. In boys, gender characteristics were associated with
more significant variations in heights towards low and high values. Research shows that children residing in urban areas tend to have better physical
development than those in rural areas.

Conclusion: Data have been gathered on the current PD of children, focusing on age, gender, and geographical factors.

Keywords: Physical development, children, growth retardation, tall stature, obesity, underweight.

For citation: Kovalenko TV, Larionova MA, Mullakhmetova LM. Epidemiologicheskie osobennosti fizicheskogo razvitiya detey v sovremennykh usloviyakh
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BBEAEHUE

®ur3nyeckoe PasBUTHE ABNAETCA BAXKHBIM KIMHUYECKUM KpuTe-
p1em npu NPOBeAEHUM KOMM/IEKCHOM OLLEHKM COCTOAHMA 340POBbA
feteii [1, 2]. MOHWUTOPUHT OCHOBHbIX NMOKa3aTenein prUanyeckoro pas-
BUTMA LETCKOTO HACeNeHMA Ha NOMyALMOHHOM YPOBHE NPU3HAETCA
06BEKTUBHBIM METOA0M, OTPAXKAIOLMM COLMANbHO-IKOHOMUYECKOoe
6narononyumne obuiecrsa [1].

OueHKa Gp13nYecKoro passuTUsA Npeanonaraet KOMNIeKe ucce-
[L0BaHWIA, BK/IIOYAIOLLMX 06A3aTeNbHYI0 COMAaTOMETPUIO (aHTponome-
TpUIO) — onpeaeneHne pocTa M maccol Tena [1, 2].

B nocnegHue rogbl BO MHOTMX perMoHax Poccum nposengeHbl
3NUAEMMONOTMYECKME UCCNEA0BAHUA OTHOCUTENBHO OCOBEHHOCTEN
bM3MYecKoro passuTHA AeTei pasHbiX BO3PACTHbIX rpynn. OHM Kaca-
JINCb NPEUMYLLECTBEHHO OLLEHKM HYTPUTMBHOTO CTaTyca v CBUAETE b
CTBYIOT O HEYK/IOHHOM POCTE YMC/A MALMEHTOB AETCKOro BO3pacTa C
U36bITOYHON Maccoi Tena M oxupeHunem [3-5]. [aHHble No nokasa-
TeNsAM PocTa feTeil HEMHOTOUUC/IEHHBI M HE PACKpPbIBAOT B MO/IHOW
Mepe BO3PaCTHbIX U reHAepPHbIX 3aKoHOMepHocTel [2, 6-8].

LLENb UCCNEAOBAHMUA

U3yunTb anugemuonormyeckme ocobeHHoctv ®PL 8 coBpemeH-
HbIX YCNOBUAX.

MATEPUAN U METOAbI

M3yuyeHne ocobeHHocTeit PPL 1-17 neT, NpoKMBaIOLMX B pe-
TMOHEe LEHTPaNbHOW eBpOnencKor Yactu Poccuitckoit @epepaumn,
BbINO/IHEHO KaK KPOCC-CEKLIMOHHOE O4HOMOMEHTHOE UCCNef0BaHME
B ONpeaenéHHbIi MHTepBan BpeMeHu (c aekabps 2015 roga no ge-
Kabpb 2016 roga). 06cnenoBaHbl AeTH M3 06pa30BaTENbHbIX YUPEK-
[LleHWI TOPOA0B M PaOHOB.

Kputepum BKatoYeHUA:

e faetu B Bo3pacTe 1-17 ner;

®  Hannume WHGOPMMPOBAHHOTO COMNACUA poauTenev Ha

y4yacTue B UCCNegoBaHuN.

Mcxopom mccnenoBaHua ABWACk PErncTpaums ocobeHHocTen
¢d13MYecKkoro passuTUA C OnNpeaeneHneM PacnpocTPaHEHHOCTU OT-
KNOHEHWI B POCTE M Macce Tena ¢ y4ETOM BO3PaCTHbIX, FeHAEPHbIX U
TeppUTOPUaNbHLIX GaKTOpPOB.

Mporpamma 06cnef0BaHNS BKAKOYaANA ONpeaeneHue pocta u
Maccbl Tesa No obLWEenpPUHATON MeToAMKE Ha CTaH4APTU30BaHHOM
obopyaosaHuu, pacyétr UMT no dopmyne Ketne (Kr/m?), 3HauyeHwit
SD (standard deviation/cTaHaapTHoe oTKNOHEHME) AN pocTa M UMT,
O0OBEKTMBHO XapaKTepu3yloWWMX CTENEHb OTKAOHEHWS WHAMBUAY-
a/bHbIX MOKa3aTenell OT CPefHUX ANA AAHHOTO XPOHOMOTUYECKOTO
BO3pacTa v nona. Mcnosb3oBasnch NepLeHTUIbHbIE Tabauupl pocTa
n UMT, pekomeHgoBaHHble BO3, 2007 r., nporpammsl WHO Anthro,
WHO Anthro Plus, 2009 .

OueHKa nokasaTtenen pocTa NPOBOAWAACH C Y4ETOM KPUTEPUEB,
M3N0XKEHHDbIX B METOLMYECKUX pekomeHaaumax HMULL sHaoKpuHono-
rmm M3 PO. 33 HOpmy NPUMHMMANUCL NOKasaTenu B npeaenax 15-85
nepueHTunb (£1 SD), Huke cpeaHero — 3-15 nepueHTunb (o1 -1 go —2
SD), HU3KME — HMKe 3 nepueHTUAb (HuKe —2 SD), Bblle cpeaHero —
85-97 nepueHTuAb (oT +1 Ao +2 SD), BbicOKMe — Bbilue 97 NepuUeHTUNb
(BblWwe +2 SD).

OueHKa HYTPUTUBHOTO CTaTyca mpeanonarana Kputepuu s co-
oT1BeTCTBUM ¢ DenepanbHbIMU KAMHUYECKMMU PEKOMEHAALMAMM NO
[AMarHoCTUKE U NIeYeHUto oxupenua y aetei, 2021 r.: n3bbiToyHan
Macca Tena AuarHocTupoBsanacb npu 3HaveHuax UMT B npeaenax ot
+1 fo +2 SD, oxupeHne — paBHOM Unm bonee +2 SD, HEAOCTAaTOYHOCTb
nuTaHua — meHee -2 SD [9].
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INTRODUCTION

When conducting a thorough health assessment of children,
it is crucial to consider their PD as a critical clinical factor [1, 2]. It
is widely acknowledged that monitoring the PD indicators of the
children's population is an effective way to measure socio-eco-
nomic prosperity [1].

Evaluating PD involves a series of examinations, including
essential anthropometry, such as measuring one's height and
body weight [1, 2].

In recent years, epidemiological studies have been conduct-
ed on the PD characteristics of children from different age groups
in several regions in Russia. The focus is primarily on evaluating
the nutritional health of children, and the results show a consis-
tent rise in cases of overweight and obesity among pediatric pa-
tients [3-5]. However, there is a lack of data regarding child height
values, which does not provide a complete understanding of age
and gender-specific patterns [2, 6-8].

PURPOSE OF THE STUDY

To study the current epidemiological trends related to PD in
children.

METHODS

A cross-sectional study was conducted on the PD of children
aged 1-17 living in the central European region of the Russian
Federation between December 2015 to December 2016. We con-
ducted examinations on children from educational institutions in
various cities and areas.

Inclusion criteria:

e  Children between the ages of 1 and 17 years old.

e  Parental informed consent for children's participation

in the study.

The study aimed to identify PD features and determine the
prevalence of height and body weight deviations across different
ages, genders, and geographical factors.

Body height and weight were determined during the exam-
ination program using standardized equipment and the common-
ly accepted methodology. The Quetelet formula (kg/m?) was used
to calculate the BMI. SD values (standard deviation) were also
calculated for height and BMI, which accurately represent the de-
gree of variation of individual indicators from the average for a
specific age and gender. To assess children's growth, we utilized
The WHO Reference 2007 growth charts, including BMI-for-age
(the WHO Anthro Software, and the WHO AnthroPlus software
released in 2009.

We evaluated the height indicators based on the National
Research Center for Endocrinology guidelines under the Ministry
of Health of the Russian Federation. The normal values were tak-
en within the weight-for-length/height (WFL) reference range of
15-85t percentile (+1 SD), below the average — 3-15% percentile
(-1 SD to -2 SD), low — below the 3™ percentile (<—2 SD), above
the average — 85-97'" percentile (+1 SD to +2 SD), high — above
97t percentile (>+2 SD).

The assessment of nutritional status assumed criteria under
the Federal clinical guidelines for diagnosing and treating obesity
in children 2021 was as follows: overweight was diagnosed with
BMI values ranging from +1 SD to +2 SD, obesity 2+2 SD, malnu-
trition —<—2 SD [9].
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MNpeaBapuTENbHO paccHUTaHHbIA 06BbEM BbIOOPKM, HEObXoaM-
MbI 418 NMONYYEHWA penpe3eHTaTUBHbIX Pe3yNbTaTos, onpeaenéH
no ¢popmyne 418 U3y4eHWs NPU3HAKOB NPU U3BECTHOM 0ObEME reHe-
panbHol coBokynHocTu [10] 1 coctamn 4590 yenosek. O6bEM daKTy-
yecKoWi BbIbopkM (n=9662) NPeBbICU PACUETHYIO BENUUMHY.

CratucTnyeckan 0bpaboTka AaHHbIX NPOBOAMAACH C UCMONb-
30BaHMEM MporpammHoi cuctembl Statistica for Windows (Bepcus
10.0, StatSoft Inc., USA). YunTbiBas 3HauMTeNbHbIN 0O6BEM BbIOGOPKM
1 pacnpegeneHune 6an3Koe K HOpManbHOMY No Kputepuio Koamoro-
poBa-CMMPHOBa, UCMONb30BAZIUCL NapaMeTPUYECKne MeToAbI CTaTU-
CTMYeCcKoro aHanu3a. KonnyectBeHHble NoKasaTenu npeacrasneHbl B
BUAE CPeSHMX C PacHETOM CpeHEKBAAPATUUHOIO OTKIOHEHUS, Kaye-
CTBEHHbIE — B BUZE fonei (%). OLeHKa 3HaUMMOCTU PasIMuunii NpoBo-
Annacb ANA KOAWYeCTBeHHbIX NMOKa3aTenei no kputeputo CTblogeHTa,
[1A KaYeCTBEHHbIX — MO KpuTeputo X2 CTaTUCTUYECKM 3HAUMMbIMU
cunTanuck pasnnuma npum p<0,05.

MccnepoBaHve NpoBoanaoCk € COBOAEHVEM NPUHLMNOB BKO-
MEAMLMHCKOMN 3TUKM 1 0406pEHO JIOKaNbHBIM STUYECKUM KOMUTETOM
MKeBCKOM rocyaapcTBEHHOM MeAMLMHCKON akademuu (3akntoyeHve
B OKOHYaTe/IbHOM peaakumm ot 26.02.2019 r. Ne 643).

PE3YNbTATbI

06cnenosaHo 9662 pebérka 1-17 net, B Tom uncne 4795 (49,7%)
ManbumkoB 1 4867 (50,3%) aesouek; 4832 (50,0%) ropoackmx u 4830
(50,0%) cenbckumx kuteneid. Mo BO3pacTHOMy cocTasy obcnenoBaH-
Hble pacnpeaeneHbl cneayolwmm obpasom: ot 1 roga go 2 net — 1403
(14,5%), ot 3 po 6 neT—1891 (19,6%), ot 7 no 11 net — 2966 (30,7%), oT
12 no 14 net - 1843 (19,1%), ot 15 ao 17 net— 1559 (16,1%) 4enosex.

Mo pesynsTatam NposenéHHoro obenefoBaHus 65,8% (n=6355)
aetelt 1-17 net MMenu cpesHue NOKasaTenn pPocTa, HUXKe CcpepHe-
ro u Hu3kue — 19,0% (n=1837), Bbllwe cpeaHero u Bbicokme — 15,2%
(n=1470). CnepoBaTenbHO, OTMeYeHa onpefenéHHas acuMMETPUA
pacnpeseneHna obcnesoBaHHbIX MO YPOBHIO GU3NYECKOTO Pa3BUTUA
B CTOPOHY NpeobnafaHus AeTei C HU3KMMM NOKasaTeNamu pocTa.
Mpu 3TOM 3HauYeHus Huke —2 SD BbisABNeHbI ¥ 3,7% 06cneaoBaHHbIX,
Bbiwe +2 SD —y 2,7% (puc. 1). B atux cnyyanx BepudmKauma npuymH
OTK/IOHEHUIA B OU3NYECKOM PA3BUTUM TPebYeT KOHCY/IbTaLMKU 3HAO0-
KpWHoONora.

3nuaemuonornyeckme ocobeHHoctn P npeacTaBneHbl B
Tabn. 1.

KaKk BuAHO 13 Tabn. 1, BbifBNEHbI ONpPeAeNEéHHbIE BO3PACTHbIE
3aKOHOMepHOCTH B ypoBHe ®P/l. Hanbosbluas yactota nokasarenen
POCTa HUXKE CPEeSHEro U HU3KMX OTMeYanach y 0bcnefoBaHHbIX ¢ 1 go
2 net u ¢ 3 po 6 net (22,4% wn 24,4% cooTeeTcTBEHHO). Hanbonee on-
TUMasibHoe GpU3MYECKoe pPasBUTME OTMEYEHO Y AeTelt cTaple 12 ner.
B nybepTaTHOM BO3pacTe NOKas3aTeNM POCTA HUNKE CPEAHEro M Hus-
Kue 3aperncTpuposaHsbl He 6onee, Yem y 15,5-10,6% obcnefoBaHHbIX.
leHaepHble 0COBEHHOCTU B YPOBHE GU3MYECKOTO Pa3BUTUA Kacaiucb
60/blel YacTOTbl OTKNOHEHMIM NOKasaTesnel pocTa B CTOPOHY HU3-
KMX M BbICOKMX 3HAYEHWI Yy ManbumKoB. Hanpotue, 6osbluee ymcno
[eBOYEK UMENO CpeaHue 3HaueHua pocTa. Ewe ogHMM HanpasieHu-
€M aHanu3a ABMAACb XapakTepuctnka ®PL B 3aBMCMMOCTM OT Teppu-
TOPUU NpOXMBaHUA. MMpyu 3TOM [OKa3aH CTaTUCTUHECKM 3HAUYMMbIN
TPEHA, B CTOPOHY HU3KMX U HUKE CPeAHEro NoKasaTenen poctay cenb-
CKUX KUTE/IEN, TOTAA KaK Y AeTel, MPOXKMBAIOLLMX B TOPOAAX, BbIsB/IEH
60n1ee BbICOKUIA ypoBEHb GU3NYECKOTO Pa3BUTUA.

MpoaHann3npoBaHbl B3aMMOOTHOLLIEHUA MEXAY NOKa3aTenamm
pOCTa M XapaKTepoM HYTPUTMBHOTO CTaTyca 0b6cef0BaHHbIX. B Lesnom
13bbITOYHAA Macca Tena 3aperncTpuposaHa y 16,7%, oxupeHue —y
6,7% petei. 2,9% petei umenn 6enKoBO-aHEPreTMUYECKyo HegocTa-

The representative sample size was calculated using the
formula for studying the characteristics with a known population
size [10] and amounted to 4590 people. The size of the actual
sample (n=9662) exceeded the estimated value.

Statistical analysis was performed using the Statistica 10
software package (StatSoft Inc., USA). Given the large sample size
and the distribution close to normal according to the Kolmogor-
ov-Smirnov test, parametric statistical methods were used. Quan-
titative data are presented as the mean and the standard devi-
ation. Qualitative variables were described in absolute numbers
and percentages (%). The statistical significance of differences in
qualitative variables was assessed by the Student's t-test for nor-
mal distribution. Pearson's x? test was used to evaluate the differ-
ence in the distribution of categorical variables between indepen-
dent groups. Differences were considered statistically significant
at p<0.05.

The study was carried out following the principles of bio-
medical ethics. The study was approved by the Commission on
Ethics of the Izhevsk State Medical Academy, Izhevsk, Udmurtia,
Russia (the latest commission findings Ne 643 endorsed on 26
February 2019).

RESULTS

Examined were 9662 children aged 1-17; 4795 (49.7%) boys
and 4867 (50.3%) girls; 4832 (50.0%) urban and 4830 (50.0%) ru-
ral residents. The age distribution of the participants was divided
into five age groups: 1-2 y/o (14.5%), 3-6 y/o (19.6%), 7-11 y/o
(30.7%), 12-14 y/o (19.1%), and 15-17 y/o (16.1%).

Survey results showed that out of 9,662 children aged 1-17
years, 65.8% (n=6355) had average height, 19.0% (n=1837) were
below average or short, and 15.2% (n=1470) were above average
and tall. As a result, the level of physical development was un-
evenly distributed, with a predominance of children with short
stature. At the same time, values <-2 SD were found in 3.7% of
the examined population, >+2 SD — 2.7% (Fig.). In these cases,
consultation with an endocrinologist is necessary to determine
the causes of physical development deviations.

Table 1 reveals specific age-related patterns in the level of
PD among children. The highest frequency of below-average and
low height values was noted among those examined between 1-2
years and 3-6 years of age (22.4% and 24.4%, respectively). Chil-
dren over the age of 12 showed the best physical development.

Puc. 1 Cmpyxkmypa pacnpedesneHus 06caedo8aHHbIX N0 pocmy
Fig. 1 Distribution of heights among the surveyed children

2,7% 3,7%

12,5%
15,3%
® HU3KMit/short

| HuKe cpeaHero/below average

4 cpesHuit/average

= Bblle cpeaHero/above average

65,8%

@ BblcoKuit/tall

327



Kovalenko TV et al Physical development in children

AVICENNA BULLETIN
Vol 25 * No 3 * 2023

Tabnuya 1 Snudemuonoauyeckue ocobeHHocmu OP/

Table 1 Epidemiological characteristics of PD in the surveyed children

PacnpeaeneHue obcnegoBaHHbIx no pocty / Distribution of heights (%)

MpusHak Huskuin Huke cpegHero CpeaHwii Bbiwe cpeaHero Bbicokuii
Clinical variable Short Below average Average Above average Tall
(n=357) (n=1480) (n=6355) (n=1212) (n=258)
Bospacr, rogbi/Age (in years)
1-2 (1) 7.6 14.8 63.0 11.7 2.9
3-6 (2) 4.9 19.5 64.7 9.4 1.5
7-11 (3) 3.4 17.1 65.8 11.3 2.4
12-14 (4) 23 13.2 63.6 16.1 4.7
15-17 (5) 0.9 9.7 72.4 15.2 1.9
p,,=0.002 p,,<0.001 p,.<0.001 p,,=0.034 p,,=0.007
p,,<0.001 p,.<0.001 p,.<0.001 p,,<0.001 p,,=0.007
p,,<0.001 p,,=0.031 p,.<0.001 p,.=0.006 p,,=0.026
p,.<0.001 p,,<0.001 p,.<0.001 p,,=0.033 p,,<0.001
p,,=0.007 p,.<0.001 p,,<0.001 p,,<0.001
P p,,<0.001 p,,<0.001 p,.<0.001 p,<0.001
p,.<0.001 p,.<0.001 p,,<0.001
p,,=0.041 p,.=0.002 p,.<0.001
p,.<0.001
p,.<0.001
Mon/Gender
Manbunku (1)/Boys (1) 4.2 15.5 64.2 12.8 3.4
Oesouku (2)/Girls (2) 3.2 15.2 67.3 12.3 1.97
p p,,=0.014 - p,,=0.002 - p,,<0.001
TeppuTOpUA NPOKUBAHUA
Populated areas
lopog, (1)/Urban (1) 2.6 12.0 66.7 14.8 3.9
Ceno (2)/Rural (2) 4.8 18.6 64.8 10.3 1.5
p p,,<0.001 p,,<0.001 - p,,<0.001 p,,<0.001

[pumeyaHmne: yKasaHbl INLWb CTaTUCTUYECKMU 3HAYMMbIE Pa3nnyma (I'IO Kputepuio )(2)

Note: only statistically significant differences are indicated (according to Pearson's chi-square test)

TOYHOCTb. MogasnatoLee 6ONbWMHCTBO AETEN CO CPEAHUMM NOKa3a-
Tenamm pocTta (76,4%) He UMeNo HapyLeHWIt HyTPUTUBHOTO CTaTyca, Y
15,8% puarHocTMpoBaHa M3bbITouHas macca Tena, 5,4% — oxupeHue,
2,4% — Hef0CTaTOYHOCTb NUTaHUA (Tabn. 2). CpeaHee 3HaueHwe SD
WUMT coctasuno 0,15+1,2.

O6cnenoBaHHbIe C MOKA3aTeNAMM POCTA HUMKE CPEAHEro 1 HW3-
KMMM 3Ha4YMTeNbHO Yale (p<0,001) umenn HeaOCTaTOUHOCTb NUTaHUA
- 4,1% v 5,6% cootsetcTBEHHO. CpegHue 3HaveHna SD UMT npegs-
cTaBneHbl B Tabn. 3. Hanpotus, y fieTelt ¢ BbICOKMM U Bbille CPeaHEro
YPOBHEM POCTa Yallle AMarHoCTMPOBAANCh M3BbITOYHAA Macca Tesa 1
oXupeHune (Taba. 2), 4To HaLLNO OTPaKeHWUe B Hanbonee BbICOKUX No-
Kaszatenax SD UMT (tabn. 3).

OBCYXXAEHUE

B xofme npoBed€HHOro MccnegoBaHWA NONYYEHbl CBeAEeHUA
OTHOCUTE/IbHO PernoHanbHbIX ocobeHHocTei OPL B cOBpeMEHHbIX
YCNOBUAX B COOTBETCTBUM C MEXAYHAPOAHbIMK CTaHAapTamu. [o-
KasaTenu pocTa M macchl Tena B npegenax CPeHUX 3HadeHuid (1
SD) umeet nogasnstoliee 60NbWMHCTBO 06CNeA0BaHHbIX: 65,8% K
73,7% COOTBETCTBEHHO. KNMHMYECKM 3HAUMMbIE Cly4an 3a[epKKu
pocTa (<—2 SD) 3apernctpupoBaHsbl y 3,7% AeTel, NPenmyLLeCTBEH-
HO B paHHeM W AOLWKONbHOM BO3pacTax. B pamkax uccnegosaHua
NOATBEPKAEHA aKTyaNbHOCTb Npobaembl LETCKOTO OXUpeHus. Us-
6bITOYHANA Macca Tesla 3aperucTpuposaHa y 16,7%, oxupeHue — y
6,7% peteit 1-17 ner.
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At puberty, height values below average and low were registered
in no more than 15.5-10.6% of the examined. Physical develop-
ment in boys is often characterized by a higher frequency of de-
viations in height indicators towards low and high values, which
can be attributed to gender-specific features. In contrast, a more
significant number of girls had height values that were within the
average range. One aspect that was analyzed was how the PD
of children varies based on their place of residence. It has been
proven that rural residents experience a statistically significant
trend towards lower-than-average height indicators, while chil-
dren living in cities tend to have better PD.

In addition, an analysis was conducted to examine the cor-
relation between height values and the nutritional status of the
subjects. Overall, 16.7% of children were found to be overweight,
and 6.7% were classified as obese. Additionally, 2.9% of children
were identified as having protein-energy malnutrition. According
to Table 2, most (76.4%) children with average height values had
no nutritional disorders. However, 15.8% were found to be over-
weight, 5.4% were classified as obese, and 2.4% were diagnosed
with malnutrition. The average BMI SD for the whole group was
0.15+1.2.

Those surveyed with below-average and low height values
significantly more often (p<0.001) had malnutrition — 4.1% and
5.6%, respectively. BMI mean, and SD values are presented in
Table 3. In children who are taller than average, overweight and
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Tabauya 2 Xapakmepucmuka HympumusHo20 cmamyca y
06¢1e008aHHBIX C PA3HBIM YPOBHEM (PU3UYECKO20 Pa38UMUS

Yacrora HapylueHui

Huskui Huxke cpepHero
HYTRUTUBHONO CTaTyca Short (1) Below average (2)
Weight categories or 8

(n=357) (n=1480)
M36bIToYHan macca Tena, %
Overweight, % L8l L
OxupeHue, %
Obesity, % >-6 3.6

0,

HepoctaToyHOCTb NUTAHUA, % 56 a1

Underweight, %

MpyMeyaHwe: yKasaHbl NMLb CTAaTUCTUYECKM 3HAYMMBIE PA3NnumA (Mo KpuTepuio X2)

Table 2 Nutritional status of the study population in
different height groups
Poct / Height groups
CpepgHwii Bbiwe cpeaHero
Average (3) Above average (4)
(n=6355) (n=1212)

Bbicokuii
Tall (5)
(n=258)

p,,=0.003

p,=0.013
p,,<0,001
p,,<0.001
p,.<0.001
p,,<0.001
p,,=0.071
p,,<0.001
p,<0.001
p,,=0.005
p,,<0.001
p,<0.001
p,,<0.001
p,<0.001
p,=0.007
p,,<0.001
p,,<0.001
p,,<0.001
p,,<0.001

15.8 21.3 21.7

5.4 11.9 18.2

24 1.7 2.3

Note: only statistically significant differences are indicated (according to Pearson's chi-square test)

[lo HacTosero BpemeHu obcyKAaeTcs BONPOC O Lienecoobpas-
HOCTM pa3paboTKM U MCNOb30BaHMA B NeAMATPUYECKOM NPAKTUKe pe-
TMOHA/IbHBIX HOPMATUBOB pU3nUeckoro passutusa [1, 11, 12]. OgHako
B COBPEMEHHbIX YCNOBUAX OLeHKa OPLl 1 nofpoCcTKOB Npeanonaraet
BO3MOXHOCTb NPUMEHEHMA CTaHAAPTOB, NPEAI0XKEHHbIX UCCNeS0Ba-
Te/IbCKOM rpynnoit BO3, HE3aBUCUMO OT 3THWUYECKOW NMPUHAAIEKHO-
CTW, COLMANbHO-IKOHOMMYECKOTO CTaTyca M XapaKkTepa nutaHua [1].
Ha nonynsuMoHHOM ypOBHE 3TO NO3BOASET MNOJYYMTb PE3y/bTaThl,
COMOCTaBMMbIE C APYTMMU TEPPUTOPUAMM, @ Ha MHAMBUAYAIBHOM
— 06bEKTUBM3NPOBATL NPUHATME AAEKBATHOMO KJMHUMYECKOTO pelue-
HuA. Mogo6HbIN BbI6OP BblN CAeNaH B HALLEM UCCNef0BaHMM.

AHanu3 ypoBHa ®P/] B COOTBETCTBMM C 0BCYKAAaEMbIMU CTaHAAP-
TaMu BbIABUA ONpPefenéHHbIA TPEHA B CTOPOHY NOKasaTesiel pocTa
HUXKE CPeAHEro 3HAYEHMA U HU3KMX B NepBble 7 NeT Xu3Hu. OgHako
B npenybepTaTHOM M NybepTaTHOM BO3pacTax 3Ta TeHAEHUMA HUBE-
nvposanack: ot 77,1% po 87,6% neTelt UMenun pocT B CPEAHMX 3Ha-
YEHUAX UM Bblwe cpeaHero. MonyyeHHble AaHHbIE NO3BONAIOT apry-
MEHTUPOBATb TOYKY 3pEHMA 0 3aKOHOMepHOCTAX B PP/] M nogpocTKoB
B COBPEMEHHBIX yC/10BMAX. KaK yKa3biBaeTca B pAAe HaydHbIX ny6au-
KaLmii OTEYECTBEHHBIX YYEHbIX, MPOLLECCHI aKCcenepaLmMm pocta 1 pas-
BUTWA AETCKOrO HaCeNeHus perncTpupytotcs ¢ 60-X rofos ¢ 4OCTUKeE-
HMEeM nuKa B cepeamnHe 70-x rogos XX Beka [2, 6]. B nocneaytowem 8
80-90-e roabl 3adpuKcMpoBaHbl OTYETAMBbIE NPOLLECCHI AeLienepaLnm,
KOTOpble, MO NPOrHO3aM M’MIMEHUCTOB, MO HabAATLCA B Havane
XXI Beka [2, 6, 8]. JanbHelwmne nccneaoBaHus, O4HaKo, CBUAETENb-
CTBYIOT O NONOXKUTENbHbIX caBuUrax B P/, B COBPEMEHHbIX YCI0BUAX
1 «KHOBOM BUTKE» NPOLLECCOB akcenepaumm [6, 13-15]. Pesynbratbl Ha-
LIero UccnegoBaHWA COMNAcyoTCA € STUMM AaHHBIMU U NOATBEPKAa-
FOTCA HEBBICOKOW YaCTOTOM KJMHUYECKU 3HAUMMOW 3a[ePKKMU pocTa.
Cnyyan BbicoKopocaocTv (>+2 SD), No HalMM AaHHbIM, PETUCTPUPY-
FOTCA NPEUMYLLLECTBEHHO Y AeTel ¢ U3BbITOYHOM Maccow Tesa, YacToTa
WX He npeBbIwaeT 2,7%.

06cyKaan Bo3pacTHble 0cobeHHOCTM B nokasatenax OPL, He-
06X0AMMO aKLEHTMPOBATb BHMMaHWE Ha TOM, YTO TEMMbl POCTa B

obesity are more common, as shown in Table 2, reflected in the
highest BMI values in Table 3.

DiscussION

During the study, data were obtained regarding the regional
variations of contemporary children's PD following internation-
al standards. The height and body weight indicators were with-
in the average values (+1 SD) of the vast majority of the exam-
ined: 65.8% and 73.7%, respectively. Clinically significant cases of
growth retardation (<—2 SD) were registered in 3.7% of children,
mainly in early and preschool age. The study has confirmed the
significance of the issue of childhood obesity. Overweight was
reported in 16.7%, and obesity — in 6.7% of children aged 1-17
years.

Some time ago, the practicality of developing and imple-
menting regional physical development standards in pediat-
ric practice was discussed [1, 11, 12]. However, assessing PD in
children and adolescents currently involves applying the WHO
standards, which can be used everywhere regardless of ethnic-
ity, socioeconomic status, and diet [1]. At the population level,
this allows us to obtain results comparable with data in other
territories and at the level of clinical practice to make an evi-
dence-based clinical decision. We made this decision as a result
of our research.

An analysis of the PD of children per the discussed standards
revealed a trend towards below-average and low height values
in the first 7 years of life. However, this trend leveled off in the
prepubertal and pubertal ages: 77.1% to 87.6% of children had
average or above-average heights. The data suggests the charac-
teristic patterns in contemporary PD of children and adolescents.
As some authors pointed out, the growth acceleration of the pe-
diatric population has been recorded since the 60s, with a peak
in the mid-70° of the twentieth century [2, 6]. Subsequently, in
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Tabauya 3 Pesynsmamel oueHKU nokazameseli pocma

Table 3 Evaluation of the height and BMI of the surveyed children

Pocr / Height groups
lNMoka3sartenb Huskui Huxe cpeaHero CpeaHuii Bbiwe cpeaHero Bbicokuii
Indicator Short (1) Below average (2) Average (3) Above average (4) Tall (5)
(n=357) (n=1480) (n=6355) (n=1212) (n=258) P
(L) CEETEAEEE TS, 25 3.7 15.3 65.8 125 2.7
Coverage, %
p,,<0.001
p,,<0.001
lNoKasaTenu ctaHgapTHOroO p,,<0.001
OTK/IOHEHMA poCTa No p,<0.001
LeHTUNbHbIM Tabnuuam, M+o p..<0.001
The mean and SD of heights -2.53+0.6 -1.3940.26 -0.03+0.55 1.39+0.27 2.45+0.46 p:<0.001
according to centile tables, p,,<0.001
Mto p,,<0.001
p,,<0.001
p,,<0.001
p,,<0.001
p,,<0.001
MoKasaTtesnb CTaHAAPTHOIO p. <0.001
OTKNOoHeHua UMT no p1-5<0.001
LEHTUNbHBIM Tabanuam, M+o -0.08+1.3 -0.11+1.2 0.15+1.2 0.48+1.25 0.7+1.38 p2-3<0.001
BMI mean and SD according to p2-4<0.001
centile tables, M+o p:<0.001
P, <0.001

MpumeyaHwe: yKasaHbl LLb CTaTUCTUYECKM 3HaYMMble Pasanuus (no t-kputepuio CTblogeHTa)
Note: only statistically significant differences are indicated (according to Student's t-test)

TeyeHue JEeTCTBA HepPaBHOMEPHbI U XapaKTepUsyHTCA OTYETAUBbIMU
YCKOPEHWUAMU B onpeaenéHHble Bo3pacTHble nepuogpl [1, 16). Tak, B
6-8-NeTHeM BO3pacTe B CBA3N C CEKpeLmeit HaanoYeYHNKOBbIX aHAPO-
reHOB, OTMEYAETCA TaK Ha3blBaeMbl «AETCKUIA POCTOBOW CKAYOK».
Mo HaWWM AaHHbIM, UMEHHO Nocne 7 NeT 3HaYUTENbHO YMEHbLUaeT-
A yAenbHbI Bec 06cnef0BaHHbIX C HU3KMMM NOKas3aTeNamMM PocTa,
a Hanbonee oNTUMa/bHble MapaMeTpPbl OTMEYAIOTCA B NybepTaTHOM
BO3pacTe, XapaKTepuaytowemcs Ny6epTaTHbIM POCTOBbIM CKa4YKOM.

M3BecTHO, 4TO nybepTaTHbI POCTOBOM CKAYOK PEerncTpupy-
eTca Ha 1,5-2 roga paHblue y AeBOYEK B CPAaBHEHMM C MasbYMKaMu
[1]. UmeHHO ¢ 3TMM CBA3bIBALOT YCTAHOBEHHbIE BO MHOMMX paboTtax
reHaepHble 0COBEeHHOCTY B GMU3MYECKOM PA3BUTUM, NPOABAAIOLLMECA
60nee BbICOKMMM 3HAUEHMAMM NOKasaTeNel y AeBOYEK B Hauane ny-
6eptarta, a B Nocaeaytolme roabl — y Manbunkos [6, 7, 10]. B Hawem
nccnefoBaHnM GeHOMeEH Tak Ha3blBaeMOro «nosoBoro Aumopdus-
Ma» NPeACTaB/EeH B Apyrom acnekTe. MoKas3aHo, YTo PacnpoCTpaHEH-
HOCTb KpaWHMX 3HAYEHUI POCTa — KaK HU3KMX, TaK M BbICOKMX — Bbille
Y MaJIbuMKOB. 3TW pe3y/bTaTbl TPEOYIOT, HECOMHEHHO, AaNbHENWMNX
UCCNef0BaHNM, OOHAKO UX MHTEPNPETALMA C KAMHUYECKMX NO3ULMIA
NpeacTaBnseTcA BMOMHE NOTMYHON. Tak, MMeloTCs AaHHble o bonee
BbICOKOW 4acCTOTe Yy MaJIbuMKOB KaK OMnpefenéHHbIX BApMaHTOB 3a-
[ePKKU pocTa — COMATOTPOMHOW HEAO0CTATOYHOCTH, KOHCTUTYLMO-
Ha/bHOW 3a/IEPMKKM POCTa U NybepTaTa, Tak U KOHCTUTYLMOHANbHOW
BblcOKopocnoctv [1, 17, 18].

Mony4eHHble HAMM Pa3NNYUA B MOKA3aTeNAX POCTA Y FOPOACKMX
U CENIbCKMX KUTEEMN COIMACYIOTCA C pesy/ibTaTamu APYrux uccneno-
Batenein [8, 13, 19]. Cpean BO3MOXKHbIX MPUYMH ITOTO YKa3blBaOTCA
PasHbIl COLMANbHO-IKOHOMMYECKMUIA YPOBEHD KU3HWU HACENEHHS, Xa-
PaKTEP MUTAHMA U GU3NYECKOW aKTUBHOCTU, MHTEHCUBHOCTb LUKO/b-
HOro 0by4eHws, IKoNorMYeckmMe GpaKTopbl, OLHAKO Hay4HbIM NOUCK B
3TOM HanpaB/IEHUMN NPOAO/IKAETCA.

Bo3pacTHble, reHAepHbIe U TePPUTOPUA/IbHbIE 3aKOHOMEPHOCTH
B PACNpOCTPaHEHHOCTM U36bITOYHOM MACChl TENA M OKUPEHUA y AeTei

330

the 80-90¢, growth deceleration trends were recorded, which, as
predicted, could be observed at the beginning of the 21 century
[2, 6, 8]. Further studies, however, indicated positive trends in the
contemporary PD of children and adolescents and new growth
acceleration [6, 13-15]. The low incidence of clinically significant
growth retardation confirms the consistency of our study with
these data. Our data shows that children who are overweight are
more likely to have tall stature (>+2 SD), but this only occurs in
about 2.7% of cases.

When discussing PD in children and adolescents, it is essen-
tial to note that growth rates are uneven and characterized by
distinct accelerations in specific age periods [1, 16]. Thus, at the
age of 6-8 years, a developmental growth spurt is noted due to
the secretion of adrenal androgens. Our data shows that the pro-
portion of children with low height-for-age decreases significantly
after 7 years, with the most optimal indicators observed during
puberty characterized by a pubertal growth spurt.

It is known that the pubertal growth spurt is recorded 1.5-2
years earlier in girls than in boys [1]. Many studies link gender dis-
parities in PD to this particular characteristic, manifested by high-
er growth indicators in girls at the beginning of puberty than in
boys, with a reversal pattern in subsequent years [6, 7, 10]. Sex-
ual dimorphism in body size is presented in our study differently.
Boys have a higher prevalence of extreme height values, both low
and high. Further research is needed, but the following clinical
interpretation seems logical with evidence of a higher frequency
of growth retardation, including somatotropic insufficiency, con-
stitutional delay of growth and puberty, and constitutional tall
stature observed predominantly in boys [1, 17, 18].

Our findings are consistent with other researchers' results
regarding height differences between urban and rural residents
[8, 13, 19]. Several factors can contribute to differences in height,
including socio-economic status, nutrition and physical activi-
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1 NOAPOCTKOB NPOaHaNM3MPOBaHbI M ONy6MKOBaHbI Hamu paHee [4]
U B HacToALLEN NybAMKaLMK He 06CyRaatoTCA.

OrpaHUYeHUA uccnepsoBaHuA. B faHHOM mMccnefoBaHUM
NpeACcTaBAeHbl pesynbTaTbl OAHOMOMEHTHOMO 06C/el0BaHUS aHTPO-
NMOMETPUYECKUX NOKa3aTenen aetei 6e3 LONONHUTENbHOTO YrybnéH-
HOFO M3yYeHWUs MPUYMH, NPUBEALIMX K OTKNOHEHUAM B GU3UYECKOM
pasBUTUM.

3AKNIOYEHUE

Takum 06pas3om, B Xo4e 3NUAEMMONOTMYECKOTO UCCNEf0BaHMA
no/yYeHbl CBeAeHUA OTHOCUTEIbHO 0cobeHHOocTel PP/l B coBpemeH-
HbIX YC/IOBUAX C aKLLEHTOM Ha BO3PacTHbIe, FeHAEPHbIE U TEPPUTOPH-
a/IbHble 3aKOHOMEPHOCTU. [loKa3aHO oNTUMasbHoe dU3nYecKoe pas-
BUTUE 6ONbLUMHCTBA AeTel 1-17 neT, ycTaHOBAEHa YacToTa KpaHWX
3HAYEHWUI aAHTPOMOMETPUYECKMI TMOKas3aTenei, COOTBETCTBYHOLLMX
3aAiepKe pocTa, BbICOKOPOCIOCTH, U3BLITOUHON Macce Tena u OXu-
PeHuto, HefocTaTouHOCTU NUTaHuA. ChopmmpoBaHHas 6asa AaHHbIX
MO3BO/IAET UCMO/b30BaTh €€ A1 MOHUTOPUHIA 33 COCTOAHUEM 30-
POBbS AETCKOrO HaceNeHUs B NOC/eLyoLEM.

ty, schooling intensity, and environmental factors. However, re-
search in this area is ongoing.

We analyzed the prevalence of overweight and obesity in
children and adolescents by age, gender, and geography in a pre-
vious publication [4], which is not discussed here.

Research limitations. This study only examines the an-
thropometric indicators of children without analyzing the under-
lying causes of PD deviations.

CONCLUSION

During the epidemiological study, we gathered data on con-
temporary trends in PD among children and adolescents, em-
phasizing age, gender, and geography. The PD of children aged
1-17 has been extensively studied, and the frequency of extreme
values of growth indicators corresponding to malnutrition, over-
weight, obesity, and growth retardation has been determined.
The database that has been generated can be used to monitor
the health status of future generations of children.
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OPUTMHAABHOE MCCAEAOBAHME ORIGINAL RESEARCH
Tpasmaroaorus n oproneaus Traumatology

doi: 10.25005/2074-0581-2023-25-3-334-345

AHAAN3 KAIOUEBBIX ®AKTOPOB PMCKA PA3SBUTUSI TOCIIMTAABHON
AETAZABHOCTU M TIPOTHO3MPOBAHME MICXOA0B OCTPOT'O ITEPUOJA
TSIDKEAOW COUYETAHHOW TPABMBI

AM. HAVIMOB, A.A. PA330KOB, ®.M. ITAPITVEB

Kadeapa TpaBMaTOAOrMN, OPTOIIEAVN ¥ BOEHHO-II0A€BOII Xupypruy, TajKIKCKIII TOCYAapCTBEHHBI MeAULIMHCKIIT yHuBepcuteT uM. AByaan nbun Cuxo,
Aymanbe, Pecrrybanka Tagxukucran

Llenb: pa3paboTka BbICOKOIEKTUBHOM LIKabl NPOrHO3MPOBAHUA NeTabHbIX UCX0A08 (/11) B OCTPOM Nepuoae TAXENOIN coueTaHHoM Tpasmbl (TCT).
Matepuan u metoapl: aHaIM3MPOBaHbI AaHHble 0 3186 6onbHbIX ¢ TCT B Bo3pacTe oT 18 fo 74 roga. MyKuuH 6bi10 2432 (76,3%), KeHWmMH — 754
(23,7%). Bo3spact 6onbHbIx: 18-44 net—2290 (71,9%), 45-59 net — 638 (20,0%), 60-74 net — 258 (8,1%). B 3aBMCMMOCTH OT TAaKTUKMN AUATHOCTUKU U Ne-
yeHus 6osbHble ¢ TCT 6bAM pasgaeneHsbl Ha ABe rPynMbl: OCHOBHasA rpynna — 1669 (52,4%) 60/1bHbIX, B 41MAarHOCTUKE M IEYEHUU KOTOPbIX MPUMEHANNCH
ONTUMMU3MPOBAHHbIE NOAXO0Abl Ha OCHOBE NPOrHO3MPOBaHWUA BEPOATHOCTM pa3BnTuaA JIN; KoHTpoabHas rpynna — 1517 (47,6%) 60nbHbIX, 4MAarHOCTMKA
1 IeYeHMe KOTOPbIX MPOBOAUUCH C MOMOLLBIO TPAAMLMOHHBIX NOAXOA0B. JeTasbHble UCXOAbl OTMeYeHbl B 514 (16,1%) caydasx. ®akTopsl pucka (OP)
N onpepenanvcb NyTéM cpaBHEHMA YaCTOTbl MPU3HAKA CPeAM NeTabHbIX U HeNeTaNbHbIX UCXOA0B.

Pe3ynbTaThl: yCTaHOB/IEHA CTAaTUCTUYECKAA 3HAYMMOCTb BEPOATHOCTM pa3suTus JIN TCT oT BozpacTa 60/1bHbIX, HAaAW4MA cyb- 1 LEKOMMNEHCUPOBAHHbIX
bopm comaTnueckmx 3aboneBaHwii, BUAA TPaBMaTU3Ma, IOKaAM3aLUKU AOMUHUPYIOLMX NOBPEKAEHWN, TAXKECTU NOBPEKAEHWI 1 COCTOAHUA HONbHbIX
1 HaZIMUUsA KNACCUYECKMX U KIMHUYECKUX GOPM CUHAPOMA KUPOBOK ambBonuu (CHI). C yuétom BbisBneHHbIX PP paspaboTaHa BbicOKoabdEKTUBHARA
LUKasa NporHo3MpoBaHus BEPOATHOCTU pa3suTua JIN B octpom nepuoge TCT. BHeapeHUe onTUMU3MPOBAHHBIX MOAXOLOB B COUETAHUM C MPUMEHE-
HWEM Pe3yNbTaTOB NPOrHO3MPOBAHWUA BEPOATHOCTU pa3suUTUA JIN cnocobCTBOBaNM CTaTUCTUYECKM 3HAYMMOMY CHUMKEHMIO JAaHHOTO MoKasaTens no
CPaBHEHUIO C TPAAULMOHHBIMK Noaxoaamu (cootBeTcTBeHHO 13,5% u 18,5%, p<0,05).

3aKnloueHue: pesybTaTbl TECTUPOBAHUA NPEA/I0NKEHHON LWKabI M CTAaTUCTUHECKM 3HAUMMOE CHUKeHMe JIN B OCHOBHOW rpynne No3BOAAIOT PEKOMEH-
[0BaTb NPeAIoKeHHbIe NOAX0Ab! A/ LUIMPOKOTO NPUMEHEHMSA B KIMHUYECKOM NpaKTUKe.

KnioueBble cn0Ba: coyemaHHas mpasma, 20CNUMAsbHAA 1emanbHOCMb, ONMUMU3UPOBAHHAA MAKMUKG OUG2ZHOCMUKU U f1eYeHuUs co4emaHHol
mpasmbl, WKAAa 018 MPO2HO3UPOBAHUA emanbHeIX UCX0008 Mpu co4emaHHol mpasme.

Ona umtupoBaHua: Haumos AM, Pa33okos AA, Mapnues @M. AHanu3 KtoueBbix GaKTOPOB PUCKa Pa3BUTUA FOCNUTAIbHOM NETaNbHOCTU M NPOrHO3MPOBa-
HUE UCXOZ0B OCTPOro NEepUOoAA TAKENON CodeTaHHOM TpaBmbl. BecmHuk AsuyeHHbl. 2023;25(3):334-45. https://doi.org/10.25005/2074-0581-2023-25-3-334-
345

RISK FACTORS ASSOCIATED WITH IN-HOSPITAL MORTALITY AND PREDICTING
OUTCOMES IN SEVERE ACUTE COMPOSITE TISSUE INJURIES

AM. NAIMOV, A.A. RAZZOKOV, EM. PARPIEV

Department of Traumatology, Orthopedics and Military Surgery, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To develop a reliable risk score prediction model to accurately predict the likelihood of lethal outcomes (LO) in severe acute composite
tissue injuries (CTI) cases.

Methods: We conducted an analysis of data from 3,186 patients with CTls who were aged between 18 and 74. Of these patients, 2,432 were men
(76.3%), and 754 were women (23.7%). The age distribution of patients was as follows: 2290 (71.9%) were between 18-44 years old, 638 (20.0%) were
between 45-59 years old, and 258 (8.1%) were between 60-74 years old. The patients with CTIs were split into two groups based on their diagnosis and
treatment. The study group consisted of 1669 patients (52.4%) who received optimized approaches considering the likelihood of developing LO. The
control group included 1517 patients (47.6%) diagnosed and treated using traditional methods. LO were noted in 514 (16.1%) cases. To determine the
risk factors (RFs) associated with LO, we analyzed the distribution of frequency variables between lethal and non-lethal outcomes.

Results: The probability of developing LO in CTI was analyzed for statistical significance based on several RFs such as the patient's age, the presence
of concomitant sub- and decompensated comorbid diseases, type and location of injury, severity of injuries, patient's state, and clinical forms of fat
embolism syndrome (FES). Considering the identified RFs, a highly effective risk assessment scoring model for predicting the likelihood of developing
LO in acute CTls has been developed. Implementing optimized approaches and predicting the probability of developing LO significantly reduced fatality
rates compared to traditional methods of diagnosis and treatment (13.5% and 18.5%, respectively, p<0.05).

Conclusion: Based on the testing results of the proposed scale with the significant decrease in LO observed in the study group, we highly recommend
implementing these approaches in clinical practice.

Keywords: Composite injury, hospital mortality, optimized approach for diagnosis and treatment of composite trauma, scale for predicting lethal
outcomes in concomitant injury.
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BBEAEHUE

TpaBMaTM3mM U ero NOCNeacTBMA MHOTMMM aBTOPaMM paccma-
TPMBAIOTCA KaK OAHa U3 Hambonee akTyanbHbIX MEeAMKO-COLMasb-
HbIX NPO6NEM MeAULMHCKOW HayKku 1 obLuecTa. 3TO NPOAUKTOBAHO
HaMEeTUBLUEWCA YCTOMYMBOWM TEHAEHUMEN B CTOPOHY YBeNWYeHUs
YZENbHOro Beca TpaBM B CTPYKType 3ab0/s1eBaeMoCTH, NeTasbHOCTU
u uHBanugHoctn [1-3]. Cpean Komnnekca npobnem, CBA3AHHBIX C
TpaBMaTU3MOM, 0coboe MeCcTo 3aHMMAOT BOMPOChI AMArHOCTUKU U
NleYeHUs coveTaHHbIX nospexaeHnit [1-7]. HecmoTpa Ha nosbllleH-
HbIi UHTEPEC UCCepoBaTeNel K JaHHOM npobaeme, UMEKT MecTo 1
MHOXeCTBO HepeLlEHHbIX BoNpocoB. Kpome Toro, cpeam nccneaosa-
Tenel HeT KOHCEHCyca NoYTH MO BCEM BOMPOCAM, KacaloWMMCA Ana-
THOCTWKM, NPOPUNAKTUKM OCTIOKHEHWI M KOMMIEKCHOTO IeYeHus 0b-
CY)AaeMbix NOBpeXAeHUN. [loCTUKEHNA COBPEMEHHON MeANLIMHbI B
061acT1 XMpyprum noBpexaeHuit No3sonnm Ha bonee KayecTBeHHO
HOBOM YPOBHE peLlaTb MHOT1E aKTya/bHble 334a4u B 3ToM 0bnacTu.
Tem He meHee, HECMOTPA Ha 3TU NO3UTUBHbIE MOMEHTbI, 1ETa/IbHOCTb
npu TCT ocTaéTca OTHOCUTENIbHO BbICOKOM, YTO, ECTECTBEHHO, HE YA0B-
NEeTBOPAET UccnesoBaTenei 1 0bLwecTso B Lenom [2, 4, 5.

B KauyectBe OCHOBHbIX NpUYMH JIN paccmaTpuBaOTCA TAXECTb
noBpexaeHui, aedeKTbl OKa3aHWA MeSULMHCKON NOMOLLYM, pa3Bu-
TWE OC/IOXKHEHWIA, a TaKXKe NPUCYTCTBUE CYOBEKTUBHOTO GaKkTopa npu
OLEHKe KAMHMYecknx cumntomoB TCT v Mpu NPUHATUM peLleHuit
13-3a HeobXoAMMOCTM y4éTa OFPOMHOIO KOAMYecTBa MHbOpMaLMu
[4-6, 8-10]. C uenbto NPeosoNeHnUs 3TUX OBBEKTUBHBIX TPYAHOCTEN
MHOTMMM aBTOPaMMU PEKOMEHAYETCA NPUMEHATb Pas/IMyHble 0bbeK-
TUBHble 6annbHble WKanbl [4, 11-13]. B KauecTBe NPeBeHTUBHbIX Mep,
HanpaBAeHHbIX Ha CHUXKEHWE TOCNUTaNbHOMN NeTaNbHOCTH, TaKKe pac-
CMaTpUBAETCA BO3MOMXHOCTb WCMO/b30BaHMA COBPEMEHHbIX Mano-
MHBa3MBHbIX TEXHONOTMI B AMArHOCTUKE U IEYEHWUMN PA3IUYHbIX KOM-
NMOHEHTOB COMETaHHOM TpaBmbl [2, 5, 8, 14]. Kpome Toro, no faHHbIM
NUTepaTypbl, BHEAPEHUE B KAMHUYECKYI MNPaKTUKY COBPEMEHHbIX
MeTOL0B NPOPUNAKTUKM M NedeHns CHD cnocobcTBOBaNO 3HAUNUTENb-
HOMY YMEHbLUEHUIO YaenbHOro seca JIM u ynyyweHuno oTaanéHHbIX
pe3ynbTaTos nedenns TCT [1, 10, 15]. OgHaKo, HecMOTpA Ha Npeanpu-
HMMaeMble KOMMIEKCHble Mepbl, BONPOCbI CHUXEHUA NeTasbHOCTU
npu 06CyKAaeMbIX NMOBPEXAEHUAX AaNEKU OT pelleHus. bonee Toro,
B /IMTepaType KpaliHe mano pabot, NocBALWEHHbIX AeTa/lbHOMY aHa-
nmn3zy JIN npw TCT, a TakKe MX NPOrHO3MPOBaHMIO Ha OCHOBE aHaM3a
60/1bLLOTO KAMHWUYECKOro MaTepuana. B cBeTe BbILIEN3NOKEHHOTO MO-
MCK ONTUMaAbHbIX NyTei cHuxKeHusa JIN npu TCT OTHOCUTCA K yucay
aKTya/IbHbIX 334,24 MEAMLMHCKOM HaYKN U NPAKTUYECKOro 34paBOOX-
paHeHuA.

LLENb UCCNEQOBAHUA

Pa3pabotka BbICOKO3PEKTUBHOW LLUKA/Ibl NPOrHO3MpoBaHua JIN
B octpom nepuoge TCT.

MATEPUAN U METOAbI

PaboTa ocHOBaHa Ha aHanu3e AaHHbIX 3186 60/bHbIX ¢ TCT, Ha-
6nt0aaBLMXCA B HaLMOHanbHOM MeAMUMHCKOM LeHTpe Pecnybamnkm

INTRODUCTION

In medical science, injury, and its consequences are import-
ant topics of concern for experts and the general public. This
concept refers to the growing trend of injuries becoming more
substantial in causing death and disability [1-3]. One of the most
challenging issues related to composite injuries is their diagnos-
ing and treating [1-7]. Despite the growing interest of research-
ers in this problem, many issues still need to be solved. There is
currently no consensus among researchers on the diagnosis, pre-
vention of complications, and comprehensive treatment of the
injuries in question. Thanks to the advancements in modern med-
icine, trauma surgery has reached new heights, allowing for the
resolution of many pressing issues in this field. However, despite
those positive developments, the mortality rates in CTls remain
relatively high. This is a cause for concern among both research-
ers and the public [2, 4, 5].

The main RFs contributing to LO include the vast extent of
injuries, errors in medical treatment, multiple complications,
subjective evaluations of clinical symptoms, and an overwhelm-
ing amount of data presented for one's attention or processing,
which multiplies the risk of bad decision-making [4-6, 8-10]. To
overcome the challenges, several authors suggest using different
objective scoring scales [4, 11-13]. In addition, modern, minimally
invasive technologies are considered to diagnose and treat vari-
ous aspects of a composite injury to decrease hospital mortality
rates [2, 5, 8, 14]. Furthermore, based on the literature data, im-
plementing modern techniques in clinical practice for preventing
and treating FES has resulted in a noteworthy reduction in the
occurrence of LO and improved long-term treatment outcomes
for CTI [1, 10, 15]. However, although comprehensive measures
have been taken, the problem of reducing mortality rates in inju-
ries still needs to be solved. Furthermore, only a limited number
of studies in the literature focus on a comprehensive examination
of LO in CTl and their prognosis through the analysis of extensive
clinical data. Given the abovementioned problem, finding effec-
tive ways to decrease LO in CTls is a pressing matter for medical
research and healthcare practices.

PURPOSE OF THE STUDY

Development of a highly effective scale for predicting LO in
acute CTls.

METHODS

This study analyzed data from 3,186 patients with CTls who
were observed at the National Medical Center of the Republic
of Tajikistan, Dushanbe, Tajikistan, between 2013 and 2022. Di-
agnosing and treating the composite injury required the involve-
ment of an orthopedic surgeon due to its complex nature. Of
3186 patients, 2432 were men (76.3%), and 754 were women
(23.7%). Age of patients: 18-44 years — 2290 (71.9%), 45-59 years
— 638 (20.0%), 60-74 years — 258 (8.1%). In 514 cases (16.1%), LO
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TagKuKUcTaH 3a nepuog, 2013-2022 roapl. B cBA3M ¢ xapaKTepHbIMK
0COBEHHOCTAMM COYETAHHOW TPaBMbl BOMPOCbI €€ AMArHOCTUKU U
NeYeHMA pelanncb € y4acTmem TpaBmaTonora-optonega. MyxkumH
6b110 2432 (76,3%), KeHWmH — 754 (23,7%). BozpacT 60/bHbIx: 18-44
net —2290 (71,9%), 45-59 net — 638 (20,0%), 60-74 net — 258 (8,1%).
NIV oTmedeHbl B 514 (16,1%) cnyyasx. B kateropumio TCT BKAOYEHDI
CNyyau, Npu KOTOPbIX TAXKECTb NOBPEXAEHUN No WKane HasapeHko
coctasnsana 13 6annos v 6onee.

ObcnepoBaHue U nevyeHue 6O/bHbIX MPOBOAUNIOCH B Kpy-
TI0CYTOYHOM pPEXUME B YCNOBUAX BbICOKOCMELMANN3UPOBAHHOTO
MEeAMLMHCKOTO YYpexaeHns, OCHALLEHHOTO COBPEMEHHOM annapa-
TYPOW, C y4acTMem Bcex HEOBXOAMMbIX CreuuanncToB. BraoueHue
60/1bHbIX B HACTOALLYIO BbIOOPKY HOCMIO CR/IOWHOWM XapakTep. B
nepuos, TPaBMaTUYECKOrO LLOKa KOMM/IEKCHAA AMarHoCTUKa U feve-
HWe, B TOM YMC/e ONepaTUBHOE NeYeHne, NPOBOAUIUCH B YCNOBUAX
BbICOKOCMELMANN3UPOBAHHOTO NPMEMHOIO OTAENEHNUA C HAaMYMEM
PeaHNMaLMOHHOTO M onepaumoHHOro 610koB. Mocne KynMposaHus
MPOAB/JEHWI LWOKa M cTabunusaumm nokasatenel remogMHaMUKK
60NbHble C YYETOM AOMUHMPYIOLLEN TPaBMbl NEPEBOANUIUCH B NPO-
¢dwvnbHble oTAENeHuA.

B 3aBMCMMOCTM OT TaKTUKM ANMArHOCTUKU U NedeHus 6osbHble ¢
TCT 6b11M pasfeneHsl Ha ABe rpynnbi:

e ocHOBHas rpynna — 1669 (52,4%) 60nbHbIX, B AMarHOCTVKE
W NIEYEHUN KOTOPbIX MPUMEHANUCH ONTUMMU3MPOBAHHbIE
MoAXoApbl Ha OCHOBE MPOTrHO3MPOBAHWA BEPOATHOCTU pas-
BuTMA JIU;

e KOHTpoO/bHas rpynna — 1517 (47,6%) 60nbHbIX, AUarHOCTH-
Ka U JleYeHne KOTOPbIX NPOBOAMINCH C MOMOLLbIO TPaAU-
LLMOHHbIX NOAXOA0B.

Kputepuamu BKAtoYeHU BO/IbHBIX B HAcToALLyt0 paboTy ABns-
JIUCb: HaNuMe NOBPEXAEHUI B ABYX M Bonee 0BLLENPUHATLIX JOKa-
/M3aumax; Bo3pacT 6osbHbIX OT 18 1 bonee NeT; TAKECTb COCTOAHMA
60/1bHbIX N0 WKane flymaHeHKo 6onee 20 6an10B; TAKECTb NOBPEXKAE-
HWI No WKane HasapeHko 13 6annos u 6onee.

C y4éTom cneupdpuKM paccMaTprBaEMO NaTONOTMM eAUHCTBEH-
HbIM KPUTEPUEM UCK/IIOUYEHMA ABUCA LETCKUIA BO3PACT.

Kpome onpeaeneHus oBLLENPUHATBIX KAMHUYECKUX CUMMTO-
MOB, Npu cHOpe KIMHUYECKUX AaHHbIX NPUMEHANNUCL PE3Y/IbTaTbl
0OBEKTUBHOMN OLLEHKM TAMKECTM COCTOAHMA BO/IbHBIX MO LWKane Nyma-
HEHKO M TAXKECTW NOBPeXAEHMI No WwKane HazapeHko. B xoae Bbinos-
HeHWs paboTbl B KOMMNIEKCHOM 06cnefoBaHWMM NaumeHTos ¢ TCT, vc-
X0 U3 €€ KIMHWYECKUX MPOABAEHUI, MO NOKa3aHWAM NMPUMEHANCH
BCE HeobxoAMMble METOApl UCCNenoBaHWA (peHTreHorpadus, Y3U,
KOMIMbIOTEPHAA U MarHUTHO-pe30HaHCHasA Tomorpadus, nabopatop-
Hble UccnenoBaHua u ap.). NMyTém dopmanusaumm NpUsHaKoB, no-
JIY4EHHbIX C MOMOLLbIO BbILLENPUBEAEHHBIX METOL0B UCCAEA0BAHMS,
6blna chopmmpoBaHa 6a3a AaHHbIX, KOTOpas NoABEPranach CTaTUCTU-
yeckoi 0bpaboTke. B KayecTBe 6a30BOro Tesunca AnA CTaTUCTMYECKOM
06paboTKM BbIGUPANOCH CPaBHEHME YACTOTbI MPU3HAKOB Y YMEPLLUX U
HE YMEPLLMX NaLMeHTOB.

Komucema no atvke TaZKMKCKOTO roCyapCcTBEHHOTO MeAULMH-
CKoro yHuBepcuteTa um. Abyanun ubHu CuHo ofobpwna AaHHOe uc-
cneposaHue (npotokon Ne 3 ot 14 anpens 2023 roaa).

CratucTyeckan 06paboTKa KAMHMYECKOrO maTepuana npose-
[eHa C NOMOLLbIO NakeTa NPUKAAZHbIX nporpamm «Statistica 10.0»
(StatSoft Inc., USA). HopmanbHocTb pacnpefeneHvs BblIbGOpKM oue-
HMBanacb no Kputepuam LLanmpo-Yunka n Konmoroposa-CmupHoBa.
KonunuecTBeHHble BENWMYMHBI OMUCaHbl B BUAE CPESHETO 3HAYeHWs
W CTAaHZAPTHOW OWMBKM, KaYeCTBEHHbIE BEAWYUHbLI NPeaCTaB/eHbl
B BUAE abCOMOTHLIX U MPOLEHTHbIX 3HAYEHWIA. MapHble cpaBHeHWs
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was observed. Cases that fall under the CTI category were those
where the severity of injuries, according to the Nazarenko scale,
was 13 points or higher.

Medical professionals attended to patients 24/7 in a spe-
cialized facility with state-of-the-art equipment and the involve-
ment of a team of all required specialists. There was continuous
enrollment of patients in the study. Comprehensive diagnostics
and treatment, including surgery, were performed in a specialized
emergency department equipped with an intensive care unit and
an operating unit for traumatic shock cases. Once the patients’
shock symptoms and hemodynamic parameters were stabilized,
they were transferred to specialized departments based on the
location of the dominant injury.

Patients with CTls were categorized into two groups based
on their diagnosis and treatment methods:

e The study group of 1669 (52.4%) patients, in which the
diagnosis and treatment optimized approaches were
used based on predicting the likelihood of developing
LO.

e The control group of 1517 (47.6%) patients, in which
diagnosis and treatment were carried out using tradi-
tional approaches.

The inclusion criteria were as follows: lesions in at least two
common locations, age 218 years, injury severity score of >20 on
the Gumanenko scale, and scale for shock potential of injuries of
>13 by Nazarenko.

Considering pathology-specific aspects, the consensus was
that under the age of 18 years is considered an exclusion crite-
rion.

When gathering clinical data, we used an objective assess-
ment of patient condition based on the Gumanenko scale for
overall severity and the Nazarenko scale for injury severity, in ad-
dition to generally accepted diagnostic criteria. During our study,
we thoroughly examined patients with CTls, and based on the
clinical presentation, when indicated, utilized all necessary inves-
tigation methods, including X-rays, ultrasounds, computed and
magnetic resonance imaging, and laboratory studies. We formal-
ized the findings from the abovementioned diagnostic procedures
and used statistical processing to create a database. To conduct
statistical analysis, we have chosen to compare the frequency of
each sign in deceased patients versus survived patients.

This study was approved by the Local Ethics Committee of
the Avicenna Tajik State Medical University (protocol No. 3, dated
April 14, 2023).

Statistical analysis was performed using the Statistica 10
software package (StatSoft Inc., USA). Kolmogorov-Smirnov and
Shapiro-Wilk normality tests were done to assess the distribution
of continuous variables. Quantitative data are presented as mean
values and standard errors. Qualitative variables were described
in absolute numbers and percentages (%). Pearson's x2 test was
used to assess the difference in the distribution of categorical
variables between independent groups. The odds ratio (OR) and
95% confidence interval (Cl) were calculated when comparing
two groups for the binary outcomes. Differences were considered
statistically significant at p<0.05.

RESULTS AND DISCUSSION

Based on the study, no statistical significance was found
regarding the impact of a patient's gender on the mortality rate
(Fig. 1).
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KQueCTBEHHbIX MOKa3aTenei Mexay He3aBUCMMbIMU Tpynnamu npo-
BeAeHbl N0 Kputepuio X2. Npu cpaBHeHUM ABYX rpynn no 6uHapHomy
NPU3HaKY BbIMUCAANUCL OTHOLWeHMe waHcos (OL) n 95% posepu-
TeNbHbIN MHTepBan (AN). Pasnnmuuns cunTanmch CTaTUCTUYECKM 3HAUU-
mbiMmm npu p< 0,05.

PE3YNILTATbI U UX OBCYXOEHUE

Pe3ynbtaThl NPOBEAEHHOMO MCCNEA0BAHMA HE BbIABMAWM CTaTW-
CTUYECKYIO 3HAYMMOCTb BAMAHUA Nosa BONbHbIX HA MOKasaTenb fe-
TanbHocTH (puc. 1).

KaK BUAHO M3 puC. 1, yaenbHbIM BEC UL, MYYKCKOTO nona cpeam
YMEPLUMX U HE YMEPLLMX NALLUEHTOB COOTBETCTBEHHO COCTaBUA 76,7%
1 76,5%, 3TOT NOKa3aTeslb CPeAM NNL, }KEHCKOTO NoMa TaKke npumep-
HO 6bin paBHbIM (cooTBETCTBEHHO 24,3% U 23,5%). 3T NOKasaTenu B
LLe/IOM COBNaAatoT C INTePATYPHbIMM AaHHBIMU U CBUAETENLCTBYIOT O
60/1blUel YacToTe TPAaBMaTM3Ma CPESM N, My}KCKOro nosa [4-6]. 3Ta
Ke 3aKOHOMEPHOCTb BbIABIEHA NPU aHaNM3e Nokasatena seTaabHo-
CTW B 3aBMCUMOCTM OT BO3pacTa 60AbHbIX (puc. 2).

KaK BMAHO M3 puC. 2, NOKa3aTe/lb 1€TaNbHOCTU Y UL, MA3ALIEro
1 CpeaHero BO3PacTHbIX MEPUOAOB CPeAM YMEPLUMX U HE yMePLLKX Bbln
npuBAU3UTENBHO OAMHAKOBbIM (COOTBETCTBEHHO 70,2% 1 72,2% nwL,
MO/1040r0 Bo3pacTa 1 18,9% u 20,2% nuu, cpeaHero BospacTa). Ctatu-
CTUYECKME Pa3IMuMA NOKa3aTeNs NeTaIbHOCTU ONPEAENANNCE TONBKO Y
noxunbix (60-74 rona) 6onbHbIX (cooTBeTcTBeHHO 10,9% 1 7,6%).

Puc. 1 PacnpedesneHue 60s1bHbix N0 nony (6 %)
Fig. 1 The distribution of deceased and survived patients by gender (%)

80 7
70 1
60 1

50 77 -

ymepLumne/perished

40

P 243 235
30 7 -

201

10 17

MysKcKo/male XeHckuit/female

Tabauya 1 Xapakmep comamuyeckux 3abonesaHuli cpedu
YMEPWUX U He yMepwux nayueHmos

Yucno 60nbHbIX
Comartuueckue 3aboneBaHusn

Comorbid disease

abc. /n %
Het / Absent 2832 88.8
KomneHcuposaHHble / Compensated 225 7.1
Cy6komneHcuposaHHble / Subcompensated 104 33
[ekomneHcuposaHHble / Decompensated 25 0.8
UToro /Total 3186 100.0

Npumeyarue: * — OTMEYEHbI CTaTUCTUYECKM 3HAYMMble NOKa3aTenn
Note: * — The asterisk indicates statistical significance

M He ymepme/survived

Number of patients

Based on the data presented in Fig. 1, the percentage of
males among deceased and survived patients was around 76.7%
and 76.5%, respectively. Similarly, the percentage of females
among deceased and non-deceased patients was also almost
equal, approximately 24.3% and 23.5%, respectively. Based on
the available literature, these findings indicate that males tend
to experience a higher frequency of injuries [4-6]. The analysis of
mortality rates based on patient age (as shown in Fig. 2) revealed
a nearly equal distribution.

Based on the information in Fig. 2, the proportions of pa-
tients who survived and those who passed away were compa-
rable for both age groups (18-44 and 45-59). Specifically, 70.2%
and 72.2% of patients aged 18-44 died and survived, respectively.
While 18.9% and 20.2% of patients aged 45-59 died and survived,
respectively. The only significant difference in mortality rate was
observed among elderly patients between the ages of 60-74,
where the rate was higher for those who perished (10.9%) com-
pared to those who survived (7.6%). Out of the total number of
patients, 354 (11.1%) were found to have multiple comorbidities.
Out of the total number of patients, 225 (7.1%) had compensated
disease, 104 (3.3%) had subcompensated disease, and 25 (0.8%)
had decompensated disease. The mortality pattern mentioned
earlier is closely linked to data on comorbidities. It is well-known
that these comorbidities are primarily found in elderly individu-
als, as shown in Table 1.

Puc. 2 PacnpedeneHue 60sbHbIX no 8o3pacmy (8 %)
Fig. 2 The distribution of deceased and survived patients by age (%)
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Table 1 Comorbid disease rates among deceased and non-deceased
patients based on the disease stage (number of cases, %)

ouw
Ymepluvne He ymeplume
Perished Survived (95% An)
OR
abc./n % abc./n % (95% Cl)
0.18*
340 66.1 2452 91.8 (0.14-0.22)
1.03
37 7.2 188 7.0 (0.71-1.48)
21.69*
96 18.7 28 1.0 (14.06-33.45)
57.82*
41 8.0 4 0.1 (20.61-162.16)
514 100.0 2672 100.0

337

e B He ymepume/survived



Naimov AM et al Severe acute composite injuries

AVICENNA BULLETIN
Vol 25 * No 3 * 2023

Pa3nunyHble comaTnyeckune 3aboneBaHmsa B pPasHbIX KOMOMHALM-
AX 6blm ycTaHoBAeHb y 354 (11,1%) naumeHToB. KOMneHCMpPoBaHHbIe
dopmbi BbifBNEHbI Y 225 (7,1%) 60NbHbIX, CyOKOMNEHCUPOBaHHbIE — Y
104 (3,3%) 1 aekomneHcpoBaHHble — y 25 (0,8%) naumeHToB. YcTa-
HOB/NIEHHAA Bbllle 3aKOHOMEPHOCTb MOKa3aTens NeTanbHOCTU Koppe-
JIPYET C AaHHBIMU MO COMATUYECKUM 3a60/1eBaHMAM, KOTOPbIE, KaK
M3BECTHO, NPEUMYLLECTBEHHO HABNIOAAIOTCA Y /INLL MOXKMIOTO BO3pac-
Ta (Tabn. 1).

Kak BMAHO M3 Tabn. 1, cTaTUCTUYECKME 3HAYMMOeE npeobnasa-
HUe MOKasaTens NeTanbHOCTU HabNoAAEeTCA y MALMEHTOB C Cy6- U
[LleKOMMNEHCMPOBAHHBIMM  COMATUYECKUMM 3aboneBaHuAaMU. OTHO-
cuTenbHoe ysennyeHune vactotbl JIN y 6oabHbIX ¢ cybKOMMEHCHPO-
BaHHUMM (18,7%) comaTUyecKUmM 3a601eBaHUAMM NO CPABHEHMIO C
[LEKOMNEHCUPOBaHHbIMUK 3abonesaHusmK (8,0%) obbAacHaeTca npe-
061a8aHMEM Y HUX Bosiee TAKENDBIX NOBPEXAEHUN.

Mpu aHanuze ®P pazsuTMa netanbHocTu npu TCT yCTaHOBAEHO
CTaTUCTUYECKM 3HAYMMOE YBEIMYEHWE ITOTO NMOKa3aTeNsa npu SOPOXK-
HO-TPaHCMOPTHbIX Npouciectsmax (ATMN) — cootBeTcTBeHHO 61,1% u
51,6% (Tabn. 2).

Kak BuaHO 13 Taba. 2, Npu Apyrux BUAax TpaBMaT13ma yaesb-
HbIl BEC NIETa/IbHOCTU U HECMEPTE/IbHbIX UCXOL0B B 0OLLEN CTPYK-
Type TpaBmatMama Obln NpUBGAUSUTENBHO OAMHAKOBBIM 33 WC-
KntoueHnem ATM u 6bITOBLIX TPaBM, rae, HaNpPoTUB, Habaoganoch
YyMeHbLLEeHWe YacToTbl JIN No cpaBHEHUIO C He eTaNbHbIMU UCXOAa-
MM (cooTBeTcTBEHHO 8,4% 1 13,6%). MocnegHnit GeHoMeH, C Halen
TOYKM 3peHunsA, 06 BACHAETCA OTCYTCTBMEM TPABMUPYIOLLMX GaKTOPOB
€ 60NbLIOV KUHETUYECKOM 3Heprmei B bbITy MO CPAaBHEHWMIO C ApYru-
MW BUZAMM TPABMATU3Ma, rae Bonee CUAbHO NPOABAAIOTCA NOCNes-
cTBUA ypbaHU3aLmm.

B xoze uccnefoBaHNA Ha OCHOBE aHa/IM3a JOCTAaTOYHOTO CTaTy-
CTMYECKOro MaccuBa NosyyeHbl 0606LWatoLLMe CBeEHMA O YacToTe
TAMECTU nospexaeHuit npu TCT, B TOM YMcie cpean YMEPLIMX U He
YMepLIMX NaLmeHTos (Tabn. 3).

Kak BuaHo 13 Tabn. 3, Hanbonbliuee KONMYECTBO HabAAEHWIA,
Kak B 0b6Lel BbI6OPKe, TaK U Cpean YMepLUMX U He YMepLUMX Nauu-
€HTOB MPUXOAMTCA Ha DO/bHbIX C TAMKECTbIO NoBpexaeHun 21-22 u
23-25 6annos no wkane HasapeHko. Mpu cpaBHUTENBHOM aHanu3e
YZAENbHOTO Beca YMEpLUMX U He yMePLUMX 6ONbHbIX YCTaHOB/EHA Bbl-
pakeHHaA CTaTUCTMYECKan 3aBUCMMOCTb 3TOTO NMOKasaTena oT TAXe-
CTV noBpexaeHui (puc. 3).

Tabauya 2 Xapakmep mpasm cpeou ymepuwiux
U He yMepuwux nayueHmos

Yucno 60nbHbIX

Table 1 shows a significant increase in mortality rate in
patients with sub- and decompensated comorbid diseases. The
higher occurrence of LO in patients with sub-compensated and
decompensated comorbid diseases (18.7% and 8.0%, respec-
tively) can be attributed to more severe injuries in the patient
cohort.

After analyzing the RFs for the LO in CTls, it was discovered
that there was a significant increase in the number of perished
and survived patients involved in motor vehicle accidents (MVAs).
The percentages were 61.1% and 51.6%, respectively, as shown
in Table 2.

Table 2 reveals that the percentage of fatal versus non-fa-
tal outcomes was roughly equal for most injuries. However, in
household injuries, the frequency of non-fatal outcomes was
higher than that of fatal outcomes (13.6% and 8.4%, respective-
ly). In our perspective, the reason for this difference is the lack
of traumatic factors with high kinetic energy in daily life, unlike
other injury types that are more affected by urbanization.

Through a comprehensive analysis of a significant statistical
dataset, we have obtained valuable information regarding the
frequency and severity of injuries in CTI among deceased and
non-deceased patients. This can be seen in Table 3.

Based on the data shown in Table 3, it is clear that most of
the observations in both the deceased and non-deceased pa-
tients and the total sample were from individuals with an injury
severity rating of 21-22 and 23-25 on the Nazarenko scale. A com-
parison of the number of patients who survived and those who
perished showed a clear statistical correlation with the severity of
their injuries (Fig. 3).

Fig. 3 shows a correlation between the severity of injuries
and the proportion of LO among those who perished. Conversely,
among the survivors, this trend is inversely proportional.

The patient's condition in 1985 cases (34.1%) was evaluat-
ed as moderate, with a score ranging from 13 to 20 points. 1569
cases (49.2%) were assessed as severe, with a score ranging from
21 to 31 points. 358 cases (11.2%) were assessed as extremely
severe, with a score ranging from 32 to 45 points. Finally, in 174
cases (5.5%), it was regarded as critical, with a score exceeding
45 points. In a comparative analysis, the proportion of the per-
ished in the above samples increased from 14.4% to 28.8%, while

Table 2 The nature of injuries among deceased and survived patients
(number of cases, %)

Ymepuue Heymepuue

ouw
Bunp TpaBmatusma Number of patients Perished Survived 9
. (95% Au)
Causes of injuries OR (95% CI)
abc. /n % abc. /n % abc. /n % °
1.47*
ATN / MVA 1692 53.1 314 61.1 1378 51.6 (1.22-1.79)
. 0.13
KaTaTtpasma / Fall from height 512 16.1 77 15.0 435 16.3 (0.69-1.18)
. 0.58*
BbiToBoit / Household 407 12.8 43 8.4 364 13.6 (0.42-0.81)
o . 0.77
YnuuHsbiit / Public Street 274 8.6 36 7.0 238 8.9 (0.54-1.11)
- A 0.95
KpvmuHanbHbii / Criminal 187 5.9 29 5.6 158 5.9 (0.63-1.43)
0.78
Apyrve / Other 114 3.6 15 2.9 9 3.7 (0.45-1.36)
Wrtoro / Total 3186 100.0 514 100.0 2672 100.0

Mpumeyanue: * — OTMeYEHbI CTATUCTUYECKM 3HAYMMble NOKa3aTenn
Note: * - The asterisk indicates statistical significance
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Tabauya 3 Yacmoma maxcecmu nospexcoeHuli no wkane
HasapeHko npu TCT

Yucno 60nbHbIX

Bannbi Number of patients
Points n %
13-14 241 7.6 9
15-16 414 13.0 16
17-20 476 14.9 29
21-22 708 22.2 105
23-25 563 17.7 92
26-27 421 13.2 89
28-30 198 6.2 64
31-34 102 3.2 59
>35 63 2.0 51
Wtoro / Total 3186 100.0 514

Kak BUAHO 13 puc. 3, N0 Mmepe yBennyeHUa TAXKECTU NoBpexae-
HWI cpeay ymepLumx HabatogaeTca TeHAEHUMA K YBEIMUYEHUIO yaeNb-
Horo Beca /W, B TO BPeEMA KaK Cpeau He yMepLUMX 3Ta TEHAEHLMUA HO-
CUT 06pPaTHO NPONOPLMOHANBHBIN XapaKTep.

B uenom, coctosHue y 1985 (34,1%) naumeHTOB OLEHEHO KaK
cpeaHetaxénoe (13-20 6annos), y 1569 (49,2%) — kak Taxénoe (21-31
6annos), y 358 (11,2%) — Kak KpaiiHe Taxénoe (32-45 6annos) ny 174
(5,5%) — kak KpuTMyeckoe (>45 6annos). Mpy cpaBHUTENBLHOM aHANU-
3€ B BblLIENPUBEAEHHbIX BbIDOPKaX yAe/bHbIN BEC yMEPLIMX BO3POC C
14,4% pno 28,8%, B TO BpeMA KaK cpeay He yMepLUMX 3TOT NOKasaTtelb
cHusunca ¢ 37,9% no 1,3% (pwc. 4).

Kak BMAHO 13 puc. 4, Npu CPaBHUTENIbHOM aHan3e YacToTbl e-
Ta/bHbIX U HENEeTabHbIX UCXOA0B B 3aBUCMMOCTM OT TAXKECTU COCTOSA-
HWA BO/BHBIX TaKKe Mo Mepe YBENNYEHWA 3TOTO NOKa3aTens, OLEeHEH-
HOro no 6annbHOM 06BEKTUBHOM LWKane fyMaHEHKO, Cpean YyMepPLLMX
HabnoAaeTCA TEHAEHLMA K YBENMYEHMIO yaenbHoro Beca JIN no mepe
HapacTaHWUA TAXKECTU COCTOAHMA BObHBIX, B TO BPEMA KaK CpPeau He
YMepLUWX 3Ta TeHAEHLMA HOCUT 06paTHO NPONOPLIMOHANbHbIN XapaK-
Tep.

Mpu 06BEKTUBHOM ONpPeaeNeHUN I0KaAN3aLUKU OMUHUPYIOLLEN
TpaBmbl BbIN10 yCTaHOBNEHO, YTO Yy 1507 (47,3%) NaumeHTOB onpeaens-

Puc. 3 CpasHumesbHbIl aHaU3 yOesnbHO20 8eca yMepuwiux U He ymep-
WX 8 3a8UCUMOCMU OM MAXEeCMU nospextdeHuli no wkane HazapeH-
Ko (8 %)
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Fig. 3 Comparative analysis of the proportion of the perished and
survived patients depending on the severity of injuries according to the

Nazarenko scale (%)

Table 3 Evaluation of injury severity according to the Nazarenko scale
(number of cases, %)

Ymepuune He ymepuine
Perished Survived
% n %
1.8 232 8.7
31 398 14.9
5.6 447 16.7
20.4 603 22.6
17.9 471 17.6
17.3 332 12.4
12.5 134 5.0
11.5 43 1.6
9.9 12 0.5
100.0 2672 100.0

among survivors, this figure decreased from 37.9% to 1.3% (Fig.
4).

By examining Fig. 4, we can observe that in a comparative
study of fatal and non-fatal outcomes based on the severity of
patients' conditions evaluated by the Gumanenko objective scale,
there is a trend of an increasing proportion of fatal cases as the
severity of the patient's condition increases. On the other hand,
among non-fatal cases, this trend is reversed.

After an objective determining the location of the dominant
injury, it was found that in 1507 (47.3%) patients, injuries with
mutually aggravating effects were determined, which should be
considered both in diagnosis and in choosing the appropriate
treatment strategy (Table 4).

The data in Table 4 shows that injuries with mutually aggra-
vating effects significantly impact the patient outcome. Specifical-
ly, the proportion of deceased patients compared to those who
survived increased significantly (OR=1.99; 95% Cl=1.64-2.41), in-
dicating the critical role of these injuries in developing LO. Final-
ly, the study results established a statistically significant impact
of subclinical FES and subacute FES in the development of LO in

Puc. 4 CpasHumenbHbIli aHANU3 yoenbHo20 8eca yMepuwiux u He ymep-
WuUX 8 308UCUMOCMU OM MAXECMU COCMOAHUA BOMbHLIX NO WKane
TymaHeHKo (8 %)

= He ymepme/survived
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52,9
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40 7379
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mepLuve/perishe
20 ymep p
144 \ e He yMeplune/survived
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13-20 21-31 32-45 >45 6annos
6annos 6annos 6annos  >45 points
13-20 21-31 32-45
points points points

Fig. 4 Comparative analysis of the proportion of the perished and
survived, depending on the severity of the condition of patients
according to the Gumanenko scale (%)
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FOTCS B3aMMOKOHKYPUPYIOLLME NOBPEKAEHWSA, MPU KOTOPbIX Ha NepBbIi
NAaH Kak Npy AMarHoCTUKe, TaK U Npu BbIBope ONTUMAbHOM TaKTUKK
BbICTYNaeT CMHAPOM «B3aMMHOTO OTATOLLEHMAY (Taba. 4).

Kak BUAHO 13 Tabn. 4, U3-3a BbILLEN3NOKEHHbIX MPUYMH, MPU B3a-
MMOKOHKYPUPYIOLLMX MOBPEXKAEHUAX Habaopaetca Hanbonee cratu-
CTMYECKM 3HAYUMOE YBEMYEeHME YAebHOTO Beca yMepLLMX Mo CpaBHe-
HU1IO C HE yMmepLUMMK naumeHTamu (OLL=1,99; 95% AMN=1,64-2,41), uTo
CBUAETENbCTBYET O BECOMOM MX 3HAYMMOCTU B passuTm JIN.

HaKoHel, no pesynbTaTam NPoBeAEHHOIO UCCNeA0BaHMA YyCTa-
HOB/IEHO CTaTUCTMYECKM 3HAYMMOE 3HAYEHME KIACCMYECKON U Kau-
Huueckol dopm CHK3I B passutn JIM npu TCT. Heobxognmo otme-
TWUTb, YTO, B CBA3M C Bonee LeneHanpaBeHHON ANAarHOCTUKOW 3TOro
CMHAPOMA B OCHOBHOW Fpynne AaHHble 3@ HaNNYME UAU OTCYTCTBUE
C¥3 npuseaeHbl y 1517 60AbHbIX). B Lenom pas3suTMe pasinyHbIX
KNMHUYECKUX npossaeHnit CHK3 yctaHosneHo y 608 (40,1%) 60nbHbIX,
y 85 (5,6%) ycTraHOB/NEHa MpoBas mMobynnemus 6e3 KAMHUYECKUX
npossneHuni u y 824 (54,3%) nauueHToB npusHaku CHI He BbisB/e-
Hbl. YacToTa pas3nnuHbix dopm CHKI cpean ymeplumx U He ymepLumnx
npeactasneHa s Tabn. 5.

Tabauya 4 /lokanuzayua domuHupyowel mpasmel

CTls. It should be noted that, due to a more targeted approach
towards diagnosis of this syndrome in the study group, data on
FES is available for 1517 patients. Out of the total patients, 608
(40.1%) developed various clinical manifestations of FES, while
85 (5.6%) were asymptomatic with detected fat globules in their
blood only. On the other hand, 824 (54.3%) patients did not show
any signs of FES. Table 5 presents the distribution of different
types of FES among perished and survived patients.

According to Table 5, the negative impact of FES on the de-
velopment of LO in CTIs was only statistically significant in the
classical and subclinical forms of FES. In our study group, we im-
proved the strategies for managing acute CTls by considering the
risk factors contributing to LO development. The treatment strat-
egies were optimized as follows:

¢ implementation of modern minimally invasive surgery
(MIS) techniques to treat fractures;

¢ implementation of preventive measures and early diag-
nostic procedures and timely treatment of FES;

e improving treatment strategies by objectively assessing

Table 4 Location of the dominant injury (number of cases, %)

Yucno 60nbHbIX Ymepune Heymepne oL (95% AM
'g‘zx?n"a‘::‘ﬁ:"aﬂ TpaBma Number of patients Perished Survived OR ((95‘; f:ll))
. abc./n % abc. /n % abc./n % °
0.79*
Yepen / Scull 788 24.7 109 21.2 679 25.4 (0.63-0.99)
0.80
*usot / Abdomen 215 6.7 29 5.6 186 7.0 (0.53-1.20)
. 0.22*
Mo3BOHOYHMK / Spine 118 3.7 5 1.0 113 4.2 (0.09-0.55)
0.31*
Mpyab / Breast 139 4.4 8 1.6 131 4.9 (0.15-0.63)
Tas / Pelvis 180 5.7 25 49 155 5.8 s
(0.54-1.28)
KoHeuHocTu / Limbs 239 7.5 22 4.3 217 8.1 0.51%
' ' ' (0.32-0.79)
B3anmoKkoHKypupytowme 1.99*
Mutually ageravating 1507 47.3 316 61.4 1191 44.6 (1.64.2.41)
Wrtoro / Total 3186 100.0 514 100.0 2672 100.0
ﬂpmmeanme: * — OTMeYeHbl CTaTUCTMYECKM 3HaUUMble NoKa3aTenn
Note: * — The asterisk indicates statistical significance
Tabauya 5 Xapakmepucmuka opm CH3 cpedu ymepuiux Table 5 FES clinical forms among the perished and survived
U He yMepuwux nauueHmos patients (number of cases, %)
Obuiee yncno 60abHbIX Ymeplumne He ymepumne 0
ST (O Total number patients Perished Survived SR L]
FES forms OR (95% Cl)
abc. /n % abc. /n % abc./n %
. 8.20*
Knaccuueckas / Classical 123 8.1 60 29.3 63 4.8 (5.54-12.15)
. 1.47
KnuHuueckas / Clinical 161 10.6 29 14.1 132 10.1 (0.96-2.27)
. . 0.14%*
Cybknunuueckas / Subclinical 324 21.4 9 4.4 315 24.0 (0.07-0.29)
*unposas rnobynnemums 0.14*
Fat globules in the blood 85 >-6 2 10 83 6.3 (0.04-0.60)
Het CX3 / Absence of FES 824 54.3 105 51.2 719 54.8 © 605'_81716)
Wrtoro / Total 1517 100.0 205 100.0 1312 100.0

NpymeyaHue: * — OTMEYEHbI CTAaTUCTUYECKM 3HAYUMbIE NOKa3aTeNu
Note: * — The asterisk indicates statistical significance
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Kak BUAHO 13 Tabn. 5, cTaTncTMyeckn 3HauMmoe HebnaronpuaT-
Hoe BanaHMe CHK Ha passuTue /I npu TCT HabtOAAETCA TONLKO NpU
KNAaCCUYECKOW M CYBKAMHMYECKON GpOpMaXx AaHHOTO OC/NOXKHEHMS.

B xone BbINO/HeHWA paboTbl B OCHOBHOM rpynne npoBeAeHa
ONTUMM3ALMA TAKTUKM NedeHna octporo nepuoga TCT ¢ y4éTom Bbl-
ABNEHHbIX PP passuTna JIN. ONTUMM3aLMA TaKTUKKN N1eYEHUA 3aKto-
Yanachb B cneaymoLlem:

®  BHeJpeHMe COBPEMEHHbIX CTabuibHbIX U ManoMHBa3MB-
HbIX TEXHOIOTNIA IEYEHMA NEPeIOMOB;

*  NpeBeHTMBHaA AMArHOCTMKA U cneuuduyeckas npodunak-
TUKa 1 nedveHmne CHK3I;

®  COBEpLUEHCTBOBAHWE TaKTUKM NeYeHna ¢ y4ETom 0bbek-
TUBHbIX METOZ0B OLIEHKU TAMKECTU NOBPEXAEHUI U COCTO-
AHMA BONbHbIX;

*  BHejpeHWe COBPEMEHHbIX METOA0B ANArHOCTUKU NOBPEK-
[eHU (KOMMbIOTEPHAA U MarHUTHO-PE30HaHCHas TOMO-
rpadus, aKCNpPecc-meTod, AMarHOCTUKM XKMUPOBOM Nobyn-
NemMuu 1 ap.);

®  COBEpLUEHCTBOBAHWE OPraHU3aLMu Chneuranu3upoBaHHOM
MeAMLMHCKOM MOMOLLYM NpK 0BcyKAaeMbIX NOBPEXAEHUAX.

Ha ocHoBe BbILIEN3N0KEHHbIX Pe3y/bTaTOB PaboTbl HaMK bbina
pa3paboTaHa WKana gna nporHo3uposaHua /1M B octpom nepuoge
TCT, KOoTOpaA Tak»Ke UCNoaAb30BaNaACh NPX ONTUMMU3ALMMN TAKTUKHK fe-
yeHUs obCyXaaeMbix NOBPEXKAEHNI Y BObHBIX OCHOBHOM rpynnbl. B
OCHOBY A@HHOW LUKa/bl MONOMKEH NMPUHLMN CTAaTUCTUYECKOM 3HAYMMO-
CTW UCNO/Ib3yeMbIX MPOrHOCTUYECKMX KpUTepues Ha passutue JIN, a
TaKKe NPUCBOEHWE AaHHOMY NPU3HaKY onpesenéHHbIx 6annos c yue-
TOM €ro CTaTUCTUYECKOW 3HAYUMOCTU METOAOM IKCMEPTHBIX OLEHOK
(Tabn. 6).

TecTpoBaHWe Npen/IoKEHHON LWKabl MPOBOANNOCH B OCHOB-
Hoit rpynne (n=1517) nyTém cpaBHeHMA PE3yNbTaToB MPOrHO3MPO-
BaHUA /I ¢ daKTUYECKMM MCXOA0M OBCYKAIEMbIX MOBPEKAEHWUN.

Tabnauya 6 Memoduka npozHo3uposaHusa /TN 8 ocmpom nepuode TCT

Kputepuu / Clinical variable

BospacT 6osbHbIX / Age of patients

ComaTtumueckue 3abonesarna / Comorbid disease

Bua tpasmatusma / Type of injury

TAKeCTb NoBPeXAeHUIN No Wwkane HazapeHko
The severity of injuries according to the Nazarenko scale

TAYKECTb COCTOAHMA 60/bHbIX NO WKane lyMmaHeHKo
The severity of the state of patients on the Gumanenko scale

Jlokanv3aumsa SOMUHUPYHOLLEN TPaBMbI
Location of dominant injury

Hanuuune kKnMHUYecknx npmsHakos CHKI / FES

the severity of trauma and hospital patients' health sta-
tus;

e introduction of modern approaches for diagnosing
composite injuries, including computer and magnetic
resonance imaging, an express method for diagnosing
fatty globulemia, etc.);

¢ improving the organization of specialized care to treat
injuries in question effectively.

Based on the study's findings, we have developed a risk
score prediction model capable of predicting LO in cases of acute
CTls. The model was used to improve the treatment methods for
the patients' injuries in the study group based on the principle
that specific prognostic criteria are statistically significant in pre-
dicting the development of LO with specific points assigned by
expert assessment, as outlined in Table 6.

The proposed risk score was tested in a study group
(n=1517) by comparing the prediction of LO results with the actu-
al outcome of the studied injuries. The average score in the total
sample was 47.713.4 points. The developed risk assessment score
proved highly effective, with 1424 positive results out of 1517 as-
sessments (93.9%), exceeding the benchmark for similar scales,
typically set at 80%. In 93 cases, which accounts for 6.1%, results
were negative. It was determined that the likelihood of develop-
ing LO is directly related to the sum of points. Thus, with a sum of
points up to 20 (not captured in the data), the LO development
probability was considered low. However, with a score of 21 to
40 (n=586), 41 to 60 (n=783), and >61 points (n=148), LO was
observed in 502 (85.7%), 774 (98.9%) and 148 cases (100.0%),
respectively. Based on the score, the likelihood of developing LO
can be classified as low (up to 20 points), average (21-30 points),
high (41-60 points), or very high (over 61 points). It should be
noted that the proposed scores for predicting LO of acute CTls

Table 6 Risk score for predicting LO in the acute CTls

3HaueHus kputepues / Variable value Bannbl / Score

60 u 6onee net / 60 years and over 5
cybKomneHcmpoBaHHble / subcompensated 5
AeKkomneHcuposaHHble / decompensated 10
[OPOKHO-TPAHCMOPTHBIN / road transport 5
kaTaTpasma / fall from height 5

21-22 6annos / 21-22 points 3

23-25 6annos / 23-25 points 5

26-27 6annos / 26-27 points 10

28-30 6annos / 28-30 points 15

31-34 6annos / 31-34 points 20

>35 6annos / >35 points 25

21-31 6ann / 21-31 points 10

32-45 6annos / 32-45 points 20

>45 6annos / >45 points 25

yepen / scull 10

*wuBoT / abdomen 15
NMO3BOHOYHMK / spine 5

rpyab / breast 10

Ta3 / pelvis 15

KoHeuHoctH / limbs 5
B3aMMOKOHKypupytowume / mutually aggravating 25
Knaccuueckas ¢opma / classical form 25
KAnHKuYeckaa popma / clinical form 20
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CpegHsas cymma 6annos B obLielt BbibopKe cocTasuna 47,743,4 6an-
NnoB. dPPeKTMBHOCTL pPa3paboTaHHOW LWKanbl B LEJIOM COCTaBWUAa
1424 (93,9%) NONOXUTENbHBIX PE3YNLTATOB, YTO NPEBOCXOAUT PEKO-
MeHZyeMble NoKasaTtesn 4a nofobHbix wkan (6onee 80%). Otpuua-
Te/lbHble pe3y/bTaTbl yCTaHOBAEHbI B 93 (6,1%) cnyyasnx. YcraHoBNEHA
npAMas 3aBUCMMOCTb 3TOFO NOKA3aTeNA OT BENNYMHBI CyMMbl 6an/10B:
npv cymme 6annos go 20 (B Hallem maTepuane He BCTpeyanach) Be-
POATHbIN NPOrHO3 pa3BuTUA JIN cuMTancs HU3KMM; Npu cymme 6annos
ot 21 po 40 (n=586) oHa cocTaBuna 502 (85,7%), npu cymme 6annos
ot 41 po 60 (n=783) oHa cocTaBuna 774 (98,9%), npu cymme >61
6anna (n=148) — 148 (100,0%). B utore, npu cymme 6annos ao 20 se-
POATHOCTL pa3BuTMA JIN cnepyet pacueHuUTb Kak Hu3Kyto, ot 21 o 30
6ann108 — Kak cpeaHtoto, oT 41 10 60 6an110B — KaK BbICOKYIO M CBbILE
61 6anN0B — KaK 04eHb BbICOKYH. CneayeT OTMETUTb, YTO NPUMEHe-
HUE PEe3yNbTaToOB NPEANOKEHHOW WKaNbl AN8 NPOrHosuposaHua JIU
octporo nepuoga TCT HeobXoAMMO NPUHUMATb HE KaK BEPAUKT 60/1b-
HOMY, @ PYKOBOACTBO K AEMCTBUIO NMPY BbIGOPE ONTUMAIbHOMN TaKTUKK
NedyeHuns 0bCyKAaeMbIX MOBPEXKAEHMIA. B YaCTHOCTU, HAMM C y4ETOM
pe3ynbTaToB pa3paboTaHHON LWKabl NPUMEHAETCA Cedytowasn onTu-
MMW3MPOBAHHAA TaKTUKa NeveHns TCT:

®  MpV HW3KOM NMPOrHO3€e HEOBXOAMMO NPUBETHYTL K NpUMe-
HEHMIO MO MOKa3aHWAM BCEro CMEeKTpa seyebHO-auarHo-
CTUYECKUX NPOLIEAYP;

*  npwu cpesHeM NpPorHose HeobXxoaMMo MUCNob30BaTb CXe-
MY HEMOJIHOM AMAarHOCTUKM U MalOMHBA3WUBHbIE TEXHO/O-
rmu;

®  Mpv BbICOKOM NPOrHO3e NPUOPUTET HEOBXOAMMO OTAaBaTh
PEaHNMaLMOHHBIM MEPONPUATUAM, @ ONEPATUBHbIE BMe-
LIATeNbCTBA CEAYET BbINOHATL TO/BKO MO MKU3HEHHbIM
MOKa3aHusM;

®  Mpuv KpaiiHe BbICOKOM NPOrHO3e — TO/IbKO KOMIM/IEKCHOoE
NIeYeHMe LOKA U BUTA/IbHBIX HAPYLIEHWIA.

Pe3ynbTaTbl NPUMEHEHWUA ONTUMMU3MPOBAHHOW TAKTUKM OKa-
3a/IUCb /lyylle, YeM B KOHTPO/IbHOM Tpynne, 0 YEM CBUAETENbCTBYET
CTaTUCTMYECKM 3HAYMMOE YMEHbLUEHMeE YacToTbl JIN (COOTBETCTBEHHO
13,5% 1 18,5%, p<0,01) (puc. 5).

NInTepatypHble faHHble 0 YacToTe seTanbHocT nNpu TCT Kone-
6nt0TCA B LWKMPOKMX npegenax — ot 15 go 60,0% [2, 4, 5, 8, 11, 13].
LLInpokuii pa3bpoc faHHbIX, KacatoLWMXCA NOKa3aTenei NeTanbHoOCTH
npu TCT, 06bACHUMO OTAINYMEM aHANN3UPYEMbIX BbIOOPOK BONbHBIX
no CTPYKType nospexaeHnit [4, 5]. Hanbonee HU3KMe nokasaTenw
NeTaNbHOCTM HabNoAA0TCA NPU BKAKOYEHUM B UCCNeA0BaHUE BCEX
60/1bHbIX C COYETaHHOM TPaBMOM, BbICOKME — npu aHanmse TCT,
COMNPOBOXKAAMOLIMXCA KPUTUYECKMMU KPOBOTEUEHUAMM, TAMKENbIM
TPaBMaTUYECKMM LLOKOM W BUTa/bHbIMM HapyleHuamu [1, 3, 12].
B cBA3M C 3TUM, HEKOTOPbIE UCCNEA0BATENN, C LLE/IbIO NMONYYEHUA CO-
NOCTaBUMbIX AaHHbIX, PEKOMEHAYIOT NPUBErHyTb K CTaHAAPTU3 ALK
JaHHbIX [4, 5]. C 3TOM Uenblo, NPy CTaHAaPTM3aL MM AaHHbIX B HACTO-
Alee uccnesoBaHne bbinn BKAOYEHbI 6O/bHbIE C TPABMATUYECKUM
wokom Il n Il cteneHel no Wwkane HazapeHKo 1 TAMKECTbIO COCTOAHNA
60n1ee 20 6an10B (C TAKENbIM, KPAHE TAXKENBIM U KPUTUYECKUM CO-
cToAHMAMM).

B nutepatype MHGOPMALMKM NO NETANbHOCTU C aHANOTUYHbIMU
UCXOAHBIMM JaHHBIMM MO CTPYKTYpe MaTepuana Mbl He BCTPETW/IM,
MO3TOMY Pe3yNbTaThl UCCIEA0BAHUA OLEHMBAIUCL B CPAaBHUTENBHOM
acnekTe B OCHOBHOW WM KOHTPO/IbHOM rpynnax. B pesynstate peanu-
3aLMKN NPESIOKEHHON KOMMNEKCHOW ONTUMM3MPOBAHHOM TaKTUKM B
OCHOBHOW rpymnne 0TMeYeHO CTaTUCTUYECKM 3HAUMMOE YMEHbLLEHWE
yaenbHoro Beca /1M (B ocHoBHOW — 13,5% M B KOHTpONbHOM — 18,5%,
p<0,01).
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Fig. 5 Treatment outcomes of the acute CTls in study and control groups

should not be viewed as an automatic death sentence. Instead, it
should be seen as a guide for selecting the best approach to treat
the discussed injuries. Based on the results of a risk score predic-
tion model, we implement the following optimized strategies to
treat CTls as follows:

e with a low probability of LO, it may be necessary to uti-
lize a range of diagnostic and treatment procedures ac-
cording to indications;

e with an average probability of LO, it is essential to take
a symptom-based approach and utilize minimally inva-
sive technologies;

e with a high probability of LO, priority should be given
to resuscitation; only life-saving surgical interventions
should be performed;

e with an extremely high probability of LO- comprehen-
sive treatment of shock and vital organ dysfunction is
the only option in these settings.

Using an optimized approach in the study group yielded bet-
ter results than the control group, as evidenced by a statistically
significant decrease in the frequency of LO — 13.5% for the study
group and 18.5% for the control group (p<0.01), as shown in Fig.
5.

The literature contains varying information on the mortal-
ity rate in CTls, ranging from 15% to 60% [2, 4, 5, 8, 11, 13]. The
varied range of mortality rates in CTls can be attributed to the
differences in patient samples analyzed based on the type of in-
juries they have sustained [4, 5]. The lowest mortality rates are
observed when all patients with composite trauma are included
in the study. The highest ones observed when analyzed CTls were
accompanied by critical bleeding, severe traumatic shock, and vi-
tal organ dysfunction [1, 3, 12]. To achieve consistent and compa-
rable data, some researchers suggest using data standardization
[4, 5]. Patients with traumatic shock Il and Ill severity degrees per
the Nazarenko scale were included to standardize data for this
study. Patients scoring over 20 points were considered to be in
severe, extremely severe, or critical conditions.

We could not find any information about mortality rates
with similar initial clinical data in the literature. As a result, we
evaluated the study's findings comparatively between the control
and study groups. After implementing the proposed comprehen-
sive, optimized approach, a statistically significant decrease in the
proportion of LO in the study group was noted. Specifically, in
the study and control groups, to 13.5% and 18.5%, respectively,
p<0.01.

B ocHoBHaf rpynna

KOHTPO/bHAA rpynna
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3AKNIOMEHMUE

YcTaHoOBNEHA CTAaTUCTUYECKU 3HAYMMaA BEPOATHOCTb Pa3BUTMA
IV npmn TCT B 3aBMCMMOCTY OT BO3pacTa 60/IbHbIX, HANUUUA cyb- U
[eKOMMNEHCMPOBaHHbIX  $OPM comaTuyeckmx 3abonesaHuit, Buaa
TPaBMaTU3Ma, IOKaAM3aLMN JOMUHUPYIOLLMX MOBPEXAEHUN, TAXe-
CTV MOBPEXAEHUIA U COCTOAHUA BONbHBIX U HAIMUMA KNACCUYECKUX
N KAMHuYecknx popm CHI. C yyétom BbisBNeHHbIX OP pa3paboTaHa
BbICOKO3(hdEKTUBHAA LLUKaNA NPOrHO3MPOBAHMA BEPOATHOCTU Pa3BU-
T8 IN octporo nepuoga TCT, UCNONb30BaHME KOTOPOM B KAMHUYe-
CKOM NPaKTUKe CNOCOBCTBYET yNYULIEHUIO Pe3ybTaToB 06CYKAaeMbIX
noBpexaeHuin. BHegpeHe onTMMM3MPOBaHHbIX NOAXOAO0B B COYeTa-
HUM C NPUMEHEHMEM Pe3yNbTaToB MPOrHO3UPOBAHUA BEPOATHOCTU
pa3BuTHA SV cnocobCTBOBANM CTATUCTUYECKM 3HAUMMOMY CHUMKEHWIO
[aHHOTo MOKasaTens Mo CPaBHEHMIO C TPAAULIMOHHBIMU NOAX0AaMM
(cootBetcTBEHHO 13,5% M 18,5%, p<0,01). Bnepsble B Pecnybavke
TafXKMKUCTaH Ha OCHOBe aHanu3a 60/1bLIOrO KAMHUYECKOTO MaTepu-
ana yctaHoB/eHa cTpykTypa TCT, YTO MOXKET ObITb UCMOAB30BAHO NPU
NaHMPOBAHWUM U OPraHU3aLMKU CeLanM3MpoBaHHON MeLULMHCKOM
MOMOLLY A@HHOMY KOHTUHIEHTY 6O/bHBIX.

CONCLUSION

A statistically significant probability of developing LO in CTls
was established depending on the age of patients, comorbidities
in both sub-compensated and decompensated patients, the type
of injury, the location of dominant lesions, the severity of injuries
and the condition of patients, and the presence of classical and
clinical forms of FES. After identifying the risk factors, a risk score
prediction model has been developed that is highly effective in
predicting the likelihood of developing LO during acute CTls. The
model's use in clinical practice has improved outcomes for the
discussed injuries. By utilizing optimized approaches and predict-
ing the probability of developing LO, this indicator significantly
decreased compared to traditional methods (13.5% and 18.5%,
respectively, p<0.01). Based on extensive clinical data analysis,
the structure of CTls has been established for the first time in the
Republic of Tajikistan. This can aid in planning and organizing spe-
cialized medical care for this patient group.
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ITPOTHOCTMYECKASI BOSMOXKXHOCTb IMMYHOT'EHETIYECKIIX
NCCAEAOBAHNMN B USYUYEHVV 3ABOAEBAEMOCTI MOYEKAMEHHON
BOAE3HbBIO Y AETEN

II.A. IOCYTIOB!, A.P. XAKIIMOBA?

1 Kadeapa aerckoir xupyprum Ne 1, CamapkaHACKIIT TOCy AapCTBeHHBIN MeAuIMHCKII yausepcuter, Camapkang, Pecrrybanka Ysbexucran

2 Kadeapa obmreit mpaktuku/cemeriinoi meaunuust PITAO, CamapKaHACKMIT TOCYAapCTBEHHBI MeAUIMHCKMIT yHUBepcuTeT, Camapkana, Pecriybanka Y3oe-
KICTaH

Llenb: BbIABUTL NOIMMOPGU3M rEHOB, aCCOLUMPOBAHHBIX C Pa3BUTUEM MOYeKameHHoW 6onesHu (MKB) y aeteid yabeKkcKoii nonynaumu.

Martepuan n metoapl: 1ccnefoBaHue nposeseHo B CneuyannsnpoBaHHON AETCKON XMPYPrudeckoin kKnnHuke CamapKaHACKOro rocyfapCcTBEHHOMO
MeAMUMHCKOro YHMBEPCUTETA B ABa 3Tana, B nepuog ¢ 2012-2019 rr. Ha nepsom 3Tane 6bln NPoBeAEH PETPOCNEKTUBHDIN aHANN3 UCTOPUI 6ONE3HU
652 noctynuswmx. Ha BTopom 3Tane nposeseHO npocnekTuBHoe uccnegosarune 200 aeTeld B Bo3pacTe oT 1 roga o 17 net, us kotopbix y 100 6bin
[MarHoCTUPOBaH yponuTuas (ocHoBHas rpynna), u 100 geTelt KOHTPONLHOW TPyNMbl, He UMetowmnx MKB ¥ rocnuTann3npoBaHHbIX AN HEGONbLIMX
NN1aHOBbIX OMEPaTUBHbIX BMELLATENLCTB (LIMPKYMLM3USA, rpbixkecedeHue). MpoBeseHbl UMMYHOTEHETUYECKME UCCNeJ0BAaHMA TEHOB peLenTopa BuTa-
muHa D (VDR), IL-1B, IL-18.

Pe3ynbTathbl: NONyYEHHbIE Pe3y/bTaTbl UCCNeA0BaHUA CBUAETENLCTBYIOT O TOM, YTO BapUaHTbl reHoB peuenTtopa ButamuHa D (VDR) u IL-1B urpatot
BaXXHYIO PO/ib B Pa3BUTUM YpoNuUTHasa. B nccnegyembix rpynnax bbina BbiABAEHa CTAaTUCTUYECKM 3HaUMMan accoumauma reHotunos F/f+f/f rena VDR
(Fokl) ¢ yponntnasom, kKoTopas B OCHOBHOI rpynne BcTpeyanacs B 1,3 pasa yalye, 4em B KOHTposibHOM (p=0,033; X*=4,56). B ocHoBHOI rpynne 6bin
TaKKe BbIAB/IEH CTaTUCTMYECKM 3HauMMbIi annenb C/C rera IL-1B (p=0,027; x?=7,23; df=2). CpaBHUTE/bHbI aHaAN3 pacnpeaeneHns YacToT FeHOTUMNOB
nonmmopousma +105A/C reHa IL-18 no Bcem Mogensim HacnefoBaHUs He BbIABWU/ CTAaTUCTUYECKM 3HAUMMbIX PAs3/IMUNA MEXKAY OCHOBHOMN U KOHTPO/Ib-
Hoit rpynnamu (p>0,05; x?=3,93; df=2).

3ak/lo4eHmne: onpeseneHa poib UMMYHOTeHeTUYECKoro cnocoba nporHo3nposaHva MKB B BbiABNEHUM NPeAPaCTONOKEHHOCTM K 3a60/1eBaHMIO C 13-
yyeHuem pacnpeseneHms reHoTMNoB NoMMOPdHbIX MapKEPOB reHos peLienTopa BuTamuHa D (VDR), MHTepneiikunHa-1p, uto LoKa3blBaeT 3HAUMMOCTb
MMMYHOTEHETUYECKMX (paKTOPOB B NaToreHese pasBUTWA YPOAWUTHA3a y AeTeld y36eKCKoM NonynaLum, ABNAIOLMXCA NPEAMKTOpaMK eé pasBUTUA Ha
LOKNMHWUYECKOW cTaguu 3aboneBaHuA. COOTBETCTBEHHO, ANA PaHHeW AUarHOCTUKM YpoauThasa y AeTel y3beKCKoW nonynaumm, ABNAeTCa Lenecoo-
6pasHbIM BKIOYEHME B KOMMIEKCHYIO MPOrpammy TeCTUPOBAHMA Ha Hannuue reHoTunos Fokl nonumopdrama reHos VDR u IL-1P.

KnioueBble cnoBa: moyekameHHas 60one3Hb y demeli, paHHAA OUA2HOCMUKG, haKmMopbl pUCKa, 2eHemu4eckue hakmopel, npeaumuas, ambysnamop-
HO-MONUKAUHUYECKAA Cyxba.

Ona yntuposaHua: tOcynos LA, XakumoBa JIP. MPOrHoCTMYECKas BO3MOMXHOCTb MMMYHOFEHETUYECKMX UCCEL0BAaHUI B M3y4eHUM 3a60/1€BaEMOCTH MoYe-
KameHHoW 6onesHbto y aeTeit. BecmHuk AsuyeHHsl. 2023;25(3):346-55. https://doi.org/10.25005/2074-0581-2023-25-3-346-355

PREDICTIVE ABILITY OF IMMUNOGENETIC STUDIES FOR INCIDENCE OF

UROLITHIASIS IN CHILDREN
SH.A. YUSUPOV!, L.R. KHAKIMOVA?

1 Department of Pediatric Surgery Ne 2, Samarkand State Medical University, Samarkand, Republic of Uzbekistan
2 Department of General Practice/Family Medicine FPE, Samarkand State Medical University, Samarkand, Republic of Uzbekistan

Objective: To determine the genetic polymorphism associated with the development of urolithiasis (UL) in children of the Uzbek population.
Methods: The study was conducted in the Specialized Children's Surgical Hospital of the Samarkand State Medical University between 2012 and 2019.
In the first stage, a retrospective analysis of the case histories of 652 admitted patients was undertaken. In the second stage, 200 children aged 1 to 17
years were enrolled in the study, of which 100 were diagnosed with UL (main group), and 100 comprised the control group without UL (hospitalized
for minor planned surgical interventions, such as circumcision or hernia repair). Immunogenetic studies of the vitamin D receptor (VDR), IL-1B, and
IL-18 genes were carried out.

Results: The obtained results indicate that polymorphism of the VDR and IL-1B genes plays an important role in susceptibility to UL. In the study
groups, a statistically significant association of F/f+f/f genotypes of the VDR gene (Fok-1) with UL was found, which was 1.3 times more frequent in
the main group than in the control one (p=0.033; x2=4.56). The C/C allele of the IL-1B gene was significantly more frequently detected in the main
vs. control group (p=0.027; x*=7.23; df=2). The distribution of frequency of IL-18 (+105A/C) gene polymorphism for all models of inheritance was not
statistically significantly different in the main and control groups (p>0.05; x>=3.93; df=2).

Conclusion: The role of the immunogenetic method in the detection of susceptibility to UL development was determined in the study of the distribution
of polymorphic markers of the VDR and IL-1B genes, indicating the significance of the immunogenetic factors for the predisposition to UL in children
of the Uzbek population which may predict the disease at its preclinical stage. Therefore, in the interests of the early diagnosis of UL in children of
the Uzbek population, it is reasonable to include testing for Fokl genotype and polymorphism of VDR and IL-1B genes in the complex program of
examination.

Keywords: Urolithiasis in children, early diagnosis, risk factors, genetic factors, prelithiasis, outpatient care.
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BBEAEHUE

MouekameHHas 6onesHb (MKE) npeactasnset coboit He ToNb-
KO MEAMLMHCKYIO, HO U CepbE3HYI0 COLMANbHO-3KOHOMMUYECKYID U
Aemorpaduyeckyto npobnemy. 3abonesaemocto MKE Bo BCEm mupe
MMeeT TEHAEHLMIO K pocTy. 3aboneBaHMe, KOTOPOE paHbLLe Brepsble
BbIABNANOCH Y B3POC/bIX, TENepb 0bHapyKuBaeTca y aeTel noboro
Bo3pacta. Mo AaHHbIM BcemypHONM opraHM3aumy 34paBoOXpaHeHUs
(BO3) «...3ab0n1€BaHUA MOYEBLIBOAALLMX NYTEMN ABAAOTCA BTOPOM MO
yacToTe MaToNOrMeNn AETCKOro Bo3pacTa. 3a nociesHee AecATUIETUE
yactoTa 3aboneBaHWi MOYEBbIBOZALLMX NyTe Yy AeTel yBeamuunach
B 2,5-3 pasa v cocrasnset ot 20,6 o 106,0 Ha 1000 getckoro Hace-
NNeHUA B 3aBUCMMOCTU OT pervoHa. M3ameHeHue xapakTepa nuTaHua, a
TaKe GU3NMYECKON aKTUBHOCTM AeTelt NPUBOAUT K U3MEHEHMIO MeTa-
6onnyeckoro cTaTyca opraHu13ma, 1 GbakTopbl NPeApPacnoNoKeHHOCTU
K MOYeKaMeHHOW 60/1e3HM PeanusytoTcs yiKe B IETCKOM BO3pacTe»’.

VimetoLLmeca asnuaemMmnonormyeckme faHHble 0 PacnpocTpPaHEH-
HocTu MKB cBnAaeTensCcTBYIOT, O TOM, YTO 3Ta NATONOMMA BCTpeYaeTca
Ha BCEX KOHTMHEHTAX, NPMYEM C pPas3HbIM ypOBHEM 3aboneBaeMoCTu.
IK30reHHbIMKU GaKTOpamMM PUCKA PA3BUTUA YPOIUTMA3a CUMTAOTCA
YKaPKUI M CYXOM KNMMAT, OnpeaenéHHbIi XMMUYECKUIA COCTaB MoYBbI
W pacTeHWi, CTeneHb HACbIWEHUA BOAbl MUHEPASbHbIMU CONMAMM,
KNMMaTUYECKUE YCI0BUs, 0COBEHHOCTM Noa M BO3pPacTa, Npon3Boa-
CTBEHHbIE W COLMAbHO-ObITOBbIE YCN0BWA; @ SHAOMEHHBIMU — BPOX-
[EHHbIE VM NPUOBPETEHHbIE aHOMA MK NOYEK, MHOEKLMM MOYEBbLIBO-
ZAWMX NyTeid, 3a601eBaHUA KeNYLOYHO-KULLEYHOTO TPAKTa, TPaBMbI
KOCTel C AAnTeNbHON MMMOBUAM3aLmMen, rmnepdyHKLMA NapaLLmTo-
BUAHDIX }eNé3, reHeTUYecKan npeapacnonoxeHHocts [1, 2]. Hecmo-
TPA Ha TO, YTO BO BCEM MUpe 0coboe BHUMaHWE yaAeNnAeTca Hay4YHbIM
MccnefoBaHUAM, NOCBALWEHHbIM WM3YYeHUIO 3TMONOrMKM, GaKTopos
pUCKa, MEXaHW3MOB Pa3BUTUA, AMArHOCTUKe U anddepeHLmanbHo
[AVarHoCTUKe, a Takke 3OPEKTMBHbIM METo4aM JieyeHus U npodu-
NAKTUKK, K COXKANEHMIO, HA CETOAHALIHUM AeHb HeJ0CTaTO4YHO Pabor,
NOCBALEHHbIX PaHHEN AMArHOCTUKE YPOaUTUA3a, OCOBEHHO Y aeTen,
C Y4ETOM BbisiBNIEHUS HAKTOPOB PUCKA B aMbYNaTOPHO-MONMKAUHMYE-
CKUX YC/IOBUSIX.

TpaaMLUMOHHO yponuTHas cunTanca 3abonesaHMem B3pPOC/bIX.
OpfHaKo B HacToALLee BpemA NOABAAETCA BCE 6O/bLUE AaHHbIX O 3Ha-
UMTENIbHOM POCTe 3TOM NaToNorMM UMeHHO cpeaun aeteit. Cneayet
TaK¥Ke OTMETUTb, YTO laHHaA NaToNOIMA Y ieTe OTINYaeTCA OT Tako-
BOW Yy B3pOC/bIX. ITO 06YC/10B/IMBAET OCOObIN MHTEPEC K AaHHOM Npo-
61eme 1 HeobXoLMMOCTb M3YYEeHWA INUAEMUONOTNYECKUX NPOLLECCOB
Mo NOM0BO3PACTHLIM KaTEropuaMm, a TaKKe B PerMoHabHOM pa3pese
C onpegeneHnem atnonornyeckux dpaktopos pucka MKB. B nocneay-
tOLLLEM 3TO AACT BO3MOXKHOCTb pa3paboTaTb neyebHo-npodunakTmye-
CKMe, ANArHOCTUYECKME MEPONPUATUA, OCHOBHOW LieNIblo KOTOPbIX AB-
NAETCA CBOEBPEMEHHOE /IEYEHME U CHUXKEHWe 3aboneBaemocTy [3, 4].

XapakTepHolt ocobeHHocTbio MKE sBnseTca eé beccumntom-
HOe TeyeHue, MO3TOMY A/IUTeNIbHOe BPeMs MaLMeHT He obpallaeTcs
33 MeMLMHCKON NMOMOLLbIO, HECMOTPS Ha BO3MOMKHOCTb PaHHeW au-
arHocTuky 3abonesaHua [5]. BoNbWKUHCTBO UccnenoBaTeneit oTMeYa-

1  https://www.who.int/ru/news-room/fact-sheets/detail

INTRODUCTION

Urolithiasis (UL) is not only a medical, but also a serious
socio-economic and demographic problem. The incidence of UL
worldwide tends to increase. The disease, which was initially de-
tected in adults, is now found in children of any age. According
to the World Health Organization (WHQ) “...urinary tract diseas-
es are the second most common childhood pathology. Over the
past decade, the incidence of urinary tract diseases in children
has increased by 2.5-3 times and ranges from 20.6 to 106.0 per
1000 children, depending on the region. Changes in the nutrition,
as well as the physical activity of children, modify the metabolic
status of the body and predispose to UL development in child-
hood.”?

The available epidemiological data on the prevalence of UL
indicate that it occurs on all continents, though with different lev-
els of incidence. Exogenous risk factors for the development of
UL include a hot and dry climate, a certain chemical composition
of soil and plants, the degree of saturation of water with mineral
salts, climatic conditions, gender and age, and working and social
conditions; while endogenous factors include congenital and ac-
quired anomalies of the kidneys, urinary tract infections, diseases
of the gastrointestinal tract, bone injuries with prolonged immo-
bilization, hyperfunction of the parathyroid glands, and genetic
predisposition [1, 2]. Though special attention is paid all over the
world to research on etiology, risk factors, pathogenetic mech-
anisms, diagnosis and differential diagnosis, as well as effective
methods of treatment and prevention, unfortunately, currently
the studies on the early diagnosis of UL, especially in children, are
scarce, taking into account the identification of risk factors in an
outpatient setting.

Traditionally, UL has been considered a disease of adults.
However, more and more data are obtained showing a significant
increase in this pathology among children. It should also be noted
that this disease in children differs from that in adults, causing a
special interest in this problem and the need to study epidemio-
logical processes by age and sex categories in the regional context
with the determination of etiological risk factors for UL. In the fu-
ture, this will help to develop therapeutic, preventive, and diag-
nostic measures, the main purpose of which is timely treatment
and reduced morbidity [3, 4].

Though early diagnosis of UL is possible, its characteristic
feature is an asymptomatic course when for a long time the pa-
tient does not seek medical help [5]. Most researchers note the
presence of renal stones at autopsy, which also confirms the as-
ymptomatic course of the disease in a large number of patients
[6, 7].

According to some studies, renal colic in about a third of
UL patients requires emergency surgical interventions, however,
stones may be absent during examination, although their passage
was not noted by patients [8, 9].

1  https://www.who.int/ru/news-room/fact-sheets/detail
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€T Ha/inune KamHeobpa30BaHUs, YCTAHOB/IEHHOTO NPU ayToMNCUm, 4To
TaKKe CBMAETEeNbCTBYET O daKkTe 6ecCMMNTOMHOrNO TeyeHus 3abone-
BaHMA Y 3HAYUTENIbHOTO YMC/A NALMEHTOB [6, 7].

Mo AaHHbIM HEKOTOPbIX UCCAEA0BAHWUM, B CBA3W C Pa3BUTUEM
MOYEYHOWM KONMKKM, OKONO TpeTu naumeHTam ¢ MKB TpebyroTea aKc-
TPEHHbIE XMPYPIUYECKMe BMELLATENbCTBA, OAHAKO npu obcnenosa-
HWMM KaAMHWM MOTYT OTCYTCTBOBATb, XOTA MX BbIXOA NaLMEHTAMM He OT-
mevancs [8, 9].

B apceHasnie cOBPEMEHHOW YPONOTMMN M3BECTHO MHOXKECTBO pas-
JINYHBIX METOL0B YAANEHUA KAMHEMN NMOYEK Y MOYEBLIBOAALLMX NYTEN.
Ho, K coxkaneHwio, yaaneHme KamHs He 03Ha4aeT M3basneHue oT ypo-
JINTNA3a, TaK KaK OQHOM U3 XapaKTepHbIX 0COBeHHOCTel 3aboneBaHuns
ABNAETCA BO3HUKHOBEHME peumanea. UMeHHO No3TOMyY OAHOM U3 ak-
TyaNbHbIX NPO6EM Ha CETOAHALIHUIA AeHb ABNAETCA PAHHAA AWarHo-
CTUKa 3Toi natonoruu [10, 11].

B cTatmcTUYecknx OTYETaxX OONbLIMHCTBA CTPaH NPUBOAATCA
[JaHHble 0 puHaHcoBOM bpemeHn MKB, KOTOpOE UMEET TEHAEHUMIO K
pocty. Kak NoKasblBatoT aBTOPbI, B SKOHOMUYECKM PA3BUTbIX CTPAHAX
CpeaHAs CTOMMOCTb yxoaa 3a 6onbHbIMK ¢ MKB cpeam B3poc/ioro Ha-
ceneHun coctasnsnet bonee 10 mnpa. aonnapos B rog [12]. Pacxogpl,
CBA3aHHble ¢ rocnuTanmsaumeit ¢ MKB y fieTel, TakKe UMEKT TeHAEH-
LMIO K eKerofHOMYy YBEMYEHNIO: B CPELHEM Ha CTaLlMOHAPHYO MNo-
MoLLb TpaTUTCa 6onee 18 mapa. gonnapos [13].

Ecnm pacecmatpuBaTb NpuYMHHbIE GaKTOPbl M MeXaHW3Mbl, 06y-
cnos/MBatoLMe puck passutna MKE B negmatpuyeckoi nonynaumm,
TO MOKHO CKa3aTb, YTO OHM OCTAOTCA HEU3YYEHHbIMM, XOTA CYLLECTBY-
€T MHOecTBO rvnotes 1 Teopuii (okono 200) 06pa3oBaHMA MOYEBbIX
KamHew [14].

3a nocnefHve ABaALaTb NET B CBOUX 3NUAEMMONOTUYECKUX U
KAMHMYECKMX MCCNef0BaHUAX Y4EHble BCE OO/blue YKasblBAKOT HA
yyacTue reHeTU4ecKkmx ¢pakTopos B BO3HMKHOBeHUM MKB, 4To cBuae-
TENbCTBYET O CYLLECTBOBAHMM ONPEAENEHHbIX FEHOB, OTBETCTBEHHbIX
3a pa3BuUTHe 3TOM natosnorum [15].

[na nporHo3mpoBaHus Bo3HNKHoBeHWU MKB v pa3paboTku cno-
coboB eé NpodUNAKTUKM Y AeTell HeObXOAMMO M3yHeHne UMMYyHOTe-
HETMYECKMX acneKToB 3ab0neBaHns M NOMCK MapKEPoB npeapacno-
JIOEHHOCTU K YPOIUTMasy. ITO NO3BONUT NOBbICUTL 3PHEKTUBHOCTL
NeyebHO-NPOGUNAKTUYECKUX MEPONPUATUIA, YMEHBLIUTL KOIMYECTBO
OC/IOKHEHWIA M YNYYLLUTD KAYECTBO KM3HM NaumeHTos [16].

[eHeTUYecKMe MeTombl UCCNeA0BaHUA MOMOTalOT He TO/IbKO B
npoueccax ANarHOCTUKM U IEYEHNS, HO W MOBBILLAIOT BO3MOMKHOCTb
NPOrHO3MpPOBaHNUA 3a601eBaHMI, KOTOPbIE MOTYT Pa3BUTLCA Y Yeso-
BEKA B TEYEHME KM3HU. TaK, B HACTOALLEE BPEMSA XOPOLIO M3y4eHbl
reHbl, N0IMMOPGU3M KOTOPbIX MOXKET NPUBECTM K TaKUM 3aboneBaHu-
AIM, KaK paK MOJIOYHOW Kenesbl U AMYHMKOB, apTepuasibHas rmnepTo-
HUWA, caxapHblit guabet u ap.

06061135 MmetoLMecs gaHHble, MOXKHO CAEMATb BbIBOA, YTO OC-
HOBHbIMM HanpaBaeHMAMK U3ydyeHns MKB Bo BCEM Mupe aBnatoTcA
MOWUCK U HAaXOXAEHUE NPUYMH KaMHEODPa30BaHUSA, WAAALLMX METO-
[l0B YAANEHMA KOHKPEMEHTOB M afileKBaTHAA MeTadWIaKTMKa. 3a no-
cNnefHVe rogpl HakonaeHue 3HaHUiA B 061aCT MONEKYNAPHOM reHeT-
KM NO3BOIMNM 0BBACHUTL MEXaHW3Mbl Pa3BuTAa MKB, 4To Nnpuseso K
HOBOW 3pe ANArHOCTUKMN U NEYEHUA STON NATONOTUN.

OcobeHHOCTbIO FeHETUYECKOTO METOAA AWMArHOCTUKM 3aboneBa-
HWA B OTINYME OT TPAAULIMOHHDBIX UCCNEA0BaHUI, ABNAETCA BO3SMOMXK-
HOCTb NMPOTHO3MPOBAHWA BO3HWKHOBEHWA YPONWUTMA3a Ha LOKAUHU-
Yyeckom 3Tane B 0OOM BO3pacTe. TO CBA3AHO C TEM, YTO TeHOTMN
YesI0BEKa He MEHSETCA B TEYEHUE KMU3HW. B CBA3M € 3TUM, AnA JOCTU-
YKEHWA NOCTAB/NEHHbIX Nepes HaMM LieNieid, akTyasibHbIM NPeACTaBAs-
€TCA U3yYeHWUe pacnpeseneHns reHOTUMNOB NOMMOPGHbBIX MapKEPOB
reHoB-NPeAMKTOPOB Pa3BUTUA YPOAWUTMA3a Y AeTel y36eKCcKol nony-
NAUMN.
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In modern urology, there are many different methods for
the management of renal and ureteric stones. But, unfortunately,
the removal of the stone does not mean the elimination of UL,
since its recurrence is one of the characteristic features of the
disease; therefore early diagnosis of this pathology is one of the
urgent current issues [10, 11].

The statistical reports of most countries provide data on the
financial burden of the UL which tends to increase. In econom-
ically developed countries, the average cost of UL management
among the adult population is more than 10 billion dollars a year
[12]. The costs associated with the hospitalization of children
with UL also tend to increase annually: on average, more than
$18,000,000 is spent on their in-patient care [13].

Although there are almost 200 hypotheses and theories for
the formation of urinary stones [14], the causative factors and
mechanisms that determine the risk of UL development in chil-
dren remain unclear. Over the past twenty years epidemiological
and clinical studies have determined the role of genetic factors in
UL development and indicate the presence of certain genes in-
volved in it [15].

Studies of the immunogenetic aspects of UL and searches
for the markers of susceptibility to this pathology are important
for predicting UL development and elaboration on the respective
preventive measures. They will increase the effectiveness of ther-
apeutic approaches, reduce the number of complications, and
improve the quality of life of patients [16].

Genetic research not only helps in diagnosis and treatment
but also increases the possibility of predicting diseases that can
develop during a person’s life. Currently, genetic polymorphism
involved in breast and ovarian cancer, arterial hypertension, dia-
betes mellitus, etc. is well known.

Summarizing the available data, one may conclude that the
main areas of UL studies all over the world are the searches for
causative factors of stone formation, minimally invasive stone re-
moval methods, and adequate metaphylaxis. In recent years, new
knowledge in molecular genetics has made it possible to explain
the mechanisms of UL development, which has led to a new era
in the diagnosis and treatment of this pathology.

Genetic methods used for diagnostics, contrary to tradi-
tional tests, allow to predict development of UL at the preclinical
stage at any age of the patient, as the human genotype does not
change throughout life. In this regard, we undertake the study of
the distribution of genotypes of polymorphic markers of UL-pre-
dicting genes in children of the Uzbek population.

PURPOSE OF THE STUDY

To reveal UL-associated genetic polymorphism in children of
the Uzbek population.

METHODS

The study of the prevalence of UL was carried out according
to the data on visits at the Specialized Children's Surgical Hospital
(SCSH) of the Samarkand State Medical University in the period
from 2012 to 2019. The work was carried out in two stages.

In the first stage, to study the prevalence of UL and deter-
mine its risk factors, an analysis of the case histories of 652 pa-
tients aged from 1 to 17 years admitted to SCSH with a diagnosis
of UL was carried out.
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LLENb NCCNEQOBAHUA

BbIfBUTL NOIMMOPPU3M rEHOB, ACCOLIMMPOBAHHDIX C Pa3BUTUEM
MKB y peteit y36eKcKolM nonynsaumn.

MATEPUAN U METOAbI

M3yyeHune pacnpoctpaHéHHocTM MKB nposegeHo no AaHHbIM
obpaiaemoctn B CneLManu3vpoBaHHYO LAETCKYIO XMPYPrUYECKyo
KAMHUKY CaMapKaHACKOrO rocyAapCTBEHHOTO MEAULMHCKOMO YHM-
BepcuteTa B nepuog ¢ 2012 no 2019 roapl. Pabota nposoannach B
[Ba 3Tana.

Ha nepsom stane ansa nsyveHusa pacnpoctpaHéHHoctn MKE, a
TaKKe onpeaeneHns GakTopoB PUCKa NPOBEAEH aHaU3 UcTopuii 6o-
Ne3Hu 652 naumeHToB B Bo3pacTe oT 1 roaa Ao 17 net, obpatmsLumxca
B AaHHOE yupexaeHue ¢ amarHozom MKB.

Ha BTOpOMm 3Tane uccnefoBaHUA ANA BbINOAHEHUA NOCTABNEH-
HbIX 33134 NO MU3YYEHUIO UMMYHOTEHETMYECKON NPeapacnoNoKeHHO-
CTU K passutuio MKB y feTeii npoBeAeHO KAMHUYecKoe obcnenosa-
Hue 200 peTeld, KoTopble BbiM pacnpeaeneHbl Ha Age rpynnbl.

Mepsyto (ocHOBHYO) rpynny cocTtasman 100 60AbHbIX C Ypou-
TMA30M, NPOXOAMBLUMX KOMMNAEKCHOe 0bcnefoBaHue (KAMHUYeckoe,
reMaTo/IorMyeckoe, BUOXMMMUYECKOE, YNbTPA3BYKOBOE, PEHTIEHO/O-
rMyeckoe, MMMYHOTEHETUYECKOE) U fiedeHune. BTopyto (KOHTponb-
Hyto) rpynny coctasuam 100 peteit 6e3 yponutmasa u rocnutanmsm-
POBaHHbIX A1 HEDO/bLUMX NNAHOBLIX ONEPaTUBHbIX BMELIATENbCTB
(umMpKymum3ma, rpbikecedeHne) B CneumanmsnpoBaHHYO AETCKYHO
XUPYPrUYECKyto KAMHMKY CaMapKaHACKOro rocyAapCcTBEHHOTO Meau-
LIMHCKOTO YHMBEPCUTETA.

B 1abn. 1 npeacTaBieHbl AaHHbIe 0 pacnpeaeneHny 601bHbIX Mo
BO3PaCTy, COMAcHO Knaccudurkaumm BO3 (2021).

M3 Tabn. 1 BuAHO, 4To cpeam 60/1bHbIX 6ONbLIMHCTBO NaLMeHTOB
¢ MKB - ato getu ctapue 5 ner, yalue B Bo3pacte 5-9 net — 63 (63%).

Tabn. 2 oTpaxaeT pacnpeneneHne obcnesoBaHHbIX AeTel B 3a-
BMCMMOCTM OT NMOIOBOM NMPUHAANEKHOCTM.

M3 paHHbIX, NpeacTaBieHHbIX B TabA. 2, BUAHO, YTO No noso-
BOMY pacnpeseneHuto B ocHoBHOM rpynne MKB valye BcTpeyaet-
€A Cpean ManbuymMKoB — 68 (68%) AeTeil, yem cpeau aesoyek — 32
(32%).

Tabauya 1 PacnpedeneHue demeli c MKB u 6e3 yponumuasa
no eospacmy

OcHOBHas rpyn
Bo3spacr Main group
Age (n=100)
abc./n
1-11 mec./months 1
1-4 r/years 26
5-9 n/years 45
10-14 n/years 21
15-17 n/years 7

Tabauya 2 PacnpedeneHue 60s1bHbIX 8 308UCUMOCMU OM
nosogol npuHadnexHocmu

OcHoBHas rpyn
Mon Main group
Sex (n=100)
abc./n
aesouyku/female 32
manbumnkmn/male 68

%

26
45
21

In the second stage, 200 children admitted to the SCSH,
were enrolled in the study and divided into two groups. The main
group included 100 patients with UL who underwent a compre-
hensive clinical, hematological, biochemical, ultrasound, radio-
logical, and immunogenetic examination and treatment. The
control group included 100 children without UL who were hospi-
talized at the SCSH for minor planned surgical interventions (cir-
cumcision, hernia repair).

As follows from Table 1, the majority of UL patients were
children above 5 years of age, mostly at the age of 5-9 years
(63%).

Table 2 demonstrates the distribution of the examined chil-
dren by gender.

As follows from Table 2, the main group was dominated by
boys (68%).

An immunogenetic study was carried out in the Laboratory
of Genomics, the Institute of Bioorganic Chemistry of the Acade-
my of Sciences, the Republic of Uzbekistan. One ml of blood from
the cubital vein was sampled for DNA extraction. Disposable plas-
tic tubes with 0.5 ml of preservative were used to collect, store,
and transport blood samples; for further processing, they were
stored at +4°C. DNA isolation from whole blood was carried out
according to the standard protocol using the Diatom™ DNA Prep
200 reagent kit (Laboratory IsoGen, Moscow, Russia).

The protocol of the study was approved by the Ethics Com-
mittee of the Samarkand State Medical University (IRB Ne 2023-
0001, dated August 12, 2023).

Statistical analysis of the obtained data was carried out us-
ing statistical online calculators (https://medstatistic.ru/calcula-
tors). The data are presented as shares. Comparison of indicators
in the main and control groups was performed using x? criterion
for a 4-field table, if df=1, and by the ¥? criterion for arbitrary ta-
bles, if df>1. Differences were considered statistically significant
at p<0.05.

RESULTS

Results of the study of VDR gene polymorphism. Table
3 presents the data on the distribution of genotypes of the

Table 1 Distribution of children in the main and control groups by age

KoHTponbHasa rpynna Bcero
Control group Total
(n=100) (n=200)
a6c./n % abc./n %
- - 1 0.5
31 31 57 28.5
18 18 63 31.5
33 33 54 27.0
18 18 25 12.5

Table 2 Distribution of patients in the main and control groups by gender

%
32
68

KoHTponbHas rpynna Bcero
Control group Total
(n=100) (n=200)
abc./n % abc./n %
3 3 35 17.5
97 97 165 82.5
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MIMMyHOreHeTUYeCKoe WUCCeaoBaHMe nposeaeHo B faboparto-
pUM reHOMUKU MHCTUTYTA BUOOPraHMYEecKoi XMMuM AKaZeMUM Hayk
Pecny6avkm Y36ekuctaH. Chop 06pa3LioB KPOBM NaLLMEHTOB NPOBOAMA-
ca Bcem 200 naupeHTam obeux rpynn. MaTepuanom nsa BblaeneHus
[HK cnykuna BeHo3Has KpoBb U3 KyOuTanbHOMN BeHbl B 06béMe 1 ma.
[na cbopa, XxpaHeHUsA 1 TPaHCMOPTUPOBKU KPOBU UCMO/b30BANCH Of-
HOpPa30Bble NaCcTUKOBble NPOBUPKM € KOHcepBaHTOM 06bémom 0,5 ma.
[nsa panbHeiwwen 06paboTKM KpoBb XpaHUAAch Npu Temnepatype +4°C.
Bblgenenme AHK 13 LenbHOM KpoBM NPOBOAMIOCH MO CTaHAAPTHOMY
NPOTOKOANY C UCMONb30BaHWEM Habopa peareHToB Diatom™ DNA Prep
200 (000 «J/labopatopus M3oleH», Mocksa, Poccus).

Komuceus no stvke CamapKaHACKOro rocyAapcTBeHHOTO Meau-
LIMHCKOTO yHUBEpCHUTETa 0406pUuna AaHHOE uccaeaoBaHue (MPOTOKON
IRB Ne 2023-0001 ot 12 aBrycta 2023 roaa).

CTaTUCTUYECKMUI aHaNN3 NONYYEHHbIX JaHHbIX NPOBEAEH C Mo-
MOLLbIO CTAaTUCTUYECKUX on-line KanbkynaTopos (https://medstatistic.
ru/calculators). JaHHble npeacTaBneHbl B BUAe foneit. CpaBHeHWe
noKa3saTesneii OCHOBHOW M KOHTPO/IbHOM rpynn NpoBOAMAOChH MO KpH-
Tepuio x* ana 4-nonbHoi Tabanubl npu df=1 u no Kputepuio x* ana
Npou3BOAbHbIX Tabanu npwu df >1. Pasnuumna cunTanmncb CTaTUCTUYECKH
3HaunmbIMmn npu p<0,05.

PE3YNbTATbI

PesynbTaTbl M3yyeHus nonumopédusma reHa VDR. B Tabn. 3
npeacTasneHbl AaHHbIE O pacnpefeneHnn reHoTUNoB NoaMmopodHs-
ma VDR Fokl y geTeii ¢ yponnTMasom 1 B KOHTPOJ/IbHOM rpynne.

Kak BUZHO 13 Tabn. 3, B uccnesyembix rpynnax bbi1a BbifBieHa
CTaTUCTMYECKM 3HauMmas accoupaumsa reHotuna F/f+f/f VDR (Fokl),
KOTOpas B OCHOBHOM rpynne BCTpeyanach B 1,3 pasa vallle, Yem B KOH-
TPONbHOW. HO Npy 3TOM B KOHTPONLHOM IpyMne YacToTa BCTPeYaemo-
ctv reHotuna F/f+f/f coctasnana 48%, uTo CBUAETENILCTBYET O YacToTe
BCTPEYaeMOCTU UCCeAYEMbIX afIeNIbHbIX BAPUAHTOB TaKKe 1 y feTei
6e3 yponnTnasa, Tem caMbim BAMAA Ha GOpMUPOBaHMe Npeapacnono-
YKeHHOCTM 3aboneBaHMA B 3TOW rpynne.

Takum 06pa3om, CPaBHWUTENbHDBIM aHaNU3 pacnpeseneHns Ya-
ctoT reHotmnos Fokl nonnmopdmama reHa VDR BbIsiBUA CTaTUCTUYE-
CKM 3HauMmyto accoumaumio annens f ¢ yponutmasom. [laHHoe 06-
CTOATENbCTBO FOBOPUT O TOM, YTO Hasnume reHotunos Ff+f moxer
CBMAETENbCTBOBATL O CTAaTUCTUYECKM 3HAYMMO BbICOKOM PUCKE Pa3Bu-
A MKB y eTeil U MOXET CNYKWUTb KpUTEPUEM AN NPOrHO3MPOBa-
HWA Pa3BUTMA YPONUTMA3A Y LETEN.

Pe3ynbTaTbl M3ydeHus nonmumopdusma reHa IL-1B. Aanee 66110
npoBefeHO reHoTUNMpoBaHue reHa IL-1B B ocHosHOM (geTn ¢ MKB,

Tabauya 3 Pesynemamel pacnpedeneHus accoyuayuu 2eHa VDR ¢
MKBE y demeli ocHosHoU u KOHMPOsLHOU 2pynn no
0oMUHaHMHOU MoOenu Hacnedo8aHuA

leHoTMNbI M annenn OcHosHasn rpynna

Main group

Genotypes and alleles (n=100)
feHoTun F/F 37
Genotype F/F
feHoTun F/f+f/f 63
Genotype F/f+f/f
F-annenb
F-allele ®
f-annens
f-allele 3

VDR Fokl polymorphism in children with UL and in the control
group.

As follows from Table 3, in the studied groups, a statistically
significant association of F/f+f/f genotype of the VDR gene (Fokl)
with UL was detected (p<0.05). This genotype was 1.3 times more
frequent in the main group than in the control group. At the same
time, in the control group, the frequency F/f+f/f genotype was
48%, which demonstrates the incidence of the studied allelic vari-
ations in children without UL, which may be affecting the devel-
opment of the susceptibility to UL in this group.

Thus, a comparative analysis of the frequency distribution
of the VDR Fokl polymorphism revealed a statistically significant
association of the f-allele in children with UL, compared with
children without UL. This finding suggests that the presence of
Ff+ff associations may indicate a significantly high risk of devel-
oping UL in children and may serve as a criterion for its predic-
tion.

Results of the study of IL-1B gene polymorphism. Genotyp-
ing of the IL-1B gene was carried out in the main (n=100) and
control (n=97). It should be noted that in this gene study due to
technical issues, the number of samples in the control group was
97 (instead of 100).

Table 4 presents the data on the distribution of genotypes
of the IL-1B gene polymorphism in children with UL and in the
control group.

Thus, in the control group, the T/C genotype of the IL-1B
gene was the most frequent (61.9%), while T/T genotype fre-
quency was higher in the main group compared to the control
group (29.0% vs. 23.7%). The most indicative marker of the UL in
children was the C/C genotype, which was 1.9 times more com-
mon than in children of the control group.

Statistical analysis of the distribution of genotypes of poly-
morphic variants of the IL-1B gene showed a statistical difference
between the main and control groups only in the C/C genotype
which was more frequent in the main group (p<0.05).

Table 5 presents the data on the distribution of genotypes
of the IL-1B gene polymorphism in the main and control groups in
the recessive model of inheritance

As follows from the Table 5, the same pattern, as in the
dominant model, was observed with the recessive model of in-
heritance (p<0.05).

Thus, a comparative analysis of the frequency of the geno-
types of the IL-1B gene in the main group showed a statistically
significant association of the C/C genotype with UL. This indicates

Table 3 Frequency of alleles and genotypes of polymorphic variants of
the VDR gene in the main and control groups in the
dominant model of inheritance

KoHTponbHas rpynna
Control group x> p
(n=100)

52

48

=4.56 =0.033

73

27

NpumeyaHme: p — CTaTUCTUYECKAA 3HAUUMOCTb Pa3NYMIA NOKa3aTe el Mexay OCHOBHOM U KOHTPOBLHOW rpynnamu (no Kputepuio x2)
Note: p — statistical significance of differences in indicators between the main and control groups (according to the x? criterion)

350



HOcynos ILIA c coasm. ModekamenHas 604e3Hb y AeTell

BECTHMK ABUMILIEHHEI
Tom 25 * No 3 * 2023

n=100) 1 KoHTponbHOW (oeTn 6e3 yponutunasa, n=97), u nposeaéH
CpaBHUTENbHBIN aHanAW3 MoAyYeHHbIX pesynbtaToB. CnegyeT oTme-
TWTb, YTO NP UCCEA0BAHUM JAHHOTO reHa YNC/I0 AETel B KOHTPO/Ib-
Hoii rpynne coctasuio 97 Bmecto 100, 4to 66110 CBA3AHO C TEXHUYe-
CKMMM MOMEHTaMM BbINONHEHWA UMMYHOTEHETUYECKOTO aHaun3a.

B 1abn. 4 npeacTaBneHbl AaHHbIE O PACNPEAENEHNM FEHOTUMOB
nonumopdusma rena IL-1B y feTei ¢ yponuTMasom u B KOHTPObHOM
rpynne.

Takum obpasom, npu onpegeneHun nonumopdusma reHa IL-
1B B KOHTpOAbLHOM rpynne Haubonee yacTo BcTpeyancs reHotun T/C
—61,9%. Toraa Kak BblABAAEMOCTb reHoTunos T/T Bbina Bbilwe B OC-
HOBHOW rpynne B CPaBHEHUM C rPYNNoV KOHTpoAns, coctaenas 29,0%
npoTuB 23,7%. Hanbonee nokasate/bHbIM MapKEPOM Pa3BUTMA KaM-
Heobpa3oBaHuA y AeTeit okasanca reHotun C/C, Kotopbit B 1,9 pa3
BCTPEYa/CA Yallle, YeM Y JeTei KOHTPObHOM rpynnbl.

Pe3ynbtaThl CTaTUCTMYECKOTO aHanM3a pacnpefeneHuns reHe-
TUYECKOW accoumaumm reHoTuno. reHa IL-1B ¢ MKB npu cpaBHeHWM
OCHOBHOM FpynMbl C KOHTPOIbHOM NOKA3aAW PasHULY TOMbKO NNLLb NO
reHotuny C/C (p<0,05).

B 1abn. 5 npeacrasneHbl AaHHble O pacnpeaeneHnn reHoTMNnoB
nonvmopdusma reHa IL-1 B OCHOBHOW M KOHTPO/IbHOM rpynnax npu
peLeccMBHON MOAENN HAacAe0BaHMA.

Kak cnegyet 13 Tabn. 5, Npu peLLeccMBHOM Mmogeny Hacnenosa-
HWA Habnoaanach Ta e 3aKOHOMEPHOCTb, YTO U NPU JOMUHAHTHOM
mogenm (p<0,05).

Takum 06pa3om, CpaBHUTENbHbLIN aHaNWU3 pacnpepeneHns ya-
CTOT reHOTMNOB reHa IL-1B B 0OCHOBHOW rpynne nokasan cTaTUCTUYECKM
3HauYMMmyto accoumaumio reHotna C/C ¢ MKB. 3To cBuaeTebCTBYET O
ToMm, uTo C/C-reHoTun IL-1B BAnseT Ha popmMmMpoBaHME NPeapacnono-

Tabauya 4 Pesynsmamel pacnpedeneHus accoyuayuu eeHa IL-16
¢ MKBE y demeli ocHosHOU u KoHMpobHoU 2pynn no obujel
MoOesnu Hacnedo8aHus

OcHOBHasA rpynna
FeHoTUNbI M annenm

Main group
Genotypes and alleles (n=100)
feHotun T/T 29
Genotype T/T
feHotun T/C 44
Genotype T/C
reHotun C/C 27
Genotype C/C
T-annenb
T-allele >
C-annennb
C-allele 9

that the C/C genotype of the IL-1B affects the development of a
susceptibility to UL in children in any model of inheritance.

Results of the study of IL-18 gene polymorphism. Table 6
presents the data on the distribution of genotypes of the IL-18
gene polymorphism in children with UL and in the control group
in the recessive model of inheritance.

As follows from Table 6, a comparative analysis of the fre-
quency of IL-18 +105A/C gene polymorphism in the general
model of inheritance did not reveal statistically significant differ-
ences between the two groups.

Tables 7 and 8 present the data on the distribution of gen-
otypes of the IL-18 gene polymorphism in the main and control
groups in the dominant and recessive models of inheritance.

As shown in Tables 7 and 8, the association of IL-18 +105A/C
gene polymorphism with susceptibility to UL development in chil-
dren with various inheritance models (dominant and recessive)
was not statistically significant.

DiscusSION

UL is a multifactorial disease, in the development of which
not only environmental factors but also hereditary predisposition
is of great importance. In addition, it is a ubiquitous disease, the
prevalence of which continues to increase steadily in both the
adult and child populations. Data on the incidence of UL among
young children and even newborns also show its progressive
growth. Hot climate, a high level of consanguineous marriages,
as well as genetic and racial characteristics, are thought to be the
causative factors of UL development. In most countries complete

Table 4 Frequency of alleles and genotypes of polymorphic variants
of the IL-18 gene in the main and control groups in the dominant
model of inheritance

KoHTponbHasA rpynna
Control group
(n=97)

xZ
(df=2) P

23
60
14 =7.23 =0.027

53

44

NpumeyaHwe: p — CTaTUCTUYECKAA 3HAUYMMOCTb PA3INYMIA NOKa3aTesei MeKay OCHOBHOM U KOHTPO/ILHOW rpynnamu (Mo KpUTepuio X2 AN NPOMU3BONbHbIX TaBMLL)
Note: p — statistical significance of differences in indicators between the main and control groups (according to the 2 criterion for arbitrary tables)

Tabauya 5 Pesynsmamel pacnpedeneHus accoyuayuu
eeHa IL-16 ¢ MKB y demeli ocHosHOU u KOHMponeHoOU 2pynn
no peuyeccugHol Mooenu Hacnedo8aHuA

OcHoBHas rpynna

leHoTUMDBI Main group
Genotypes (n=100)
feHotun T/T+T/C 73
Genotype T/T+T/C

feHotun C/C 27
Genotype C/C

Table 5 Frequency of genotypes of polymorphic variants
of the IL-18 gene the main and control groups in the
recessive model of inheritance

KoHTponbHas rpynna

Control group Ve p
(n=97)
83
=4.72 =0.030
14

NpumeyaHwe: p — CTaTUCTUYECKas 3HAYMMOCTb PaA3NYMIA NOKasaTenei Mexay OCHOBHOM U KOHTPONBHO rpynnamu (no Kputepuio X2 AN NPOU3BO/bHBIX TabauL).
Note: p — statistical significance of differences in indicators between the main and control groups (according to the 2 criterion for arbitrary tables)
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JKEHHOCTM K Pa3BUTMIO KaMHeobpa3oBaHua y AeTel npu nbol mo-
[lenv HacnepoBaHus.

Pe3ynbTaTbl M3ydeHus noaumopdusama reHa IL-18. B Tabn. 6
npeacTaBneHbl AaHHbIe O pacnpefeneHnn reHoTUMNoB NoAMMopH3-
Ma reHa IL-18 y geTelt ¢ yponuTMasom U B KOHTPONLHOW rpynne npu
peLeccuBHON MoZeN Hacnea0BaHUA

M3 Tabn. 6 cnepyert, YTo cpaBHUTE/bHbIN aHaAW3 pacnpenene-
HUWA YaCcToT reHoTUNOoB noanmopdusma +105A/C reHa IL-18 no obuweit
MOAENW HACNelOBaHUA He BbIABUA CTAaTUCTUYECKU 3HAUMMBIX Pa3/in-
Ymnid MeKay rpynnoit 6oNbHbBIX U KOHTPOLHOM FPYNNOW.

B Tabn. 7 v 8 npeacTaBneHbl AaHHbIe O PacnpeaeNeHnm reHoTH-
nos noavmopdumsma reHa IL-18 B OCHOBHOM M KOHTPONbLHOW Fpynnax
NpY SOMWHAHTHOM U PeLLeCCUBHON MOZENAX HACNef0BaHuA.

Kak nokasaHo B Tabn. 7 u 8, accoupauma nonmmopdusma reHa
IL-18 +105A/C ¢ npeapacnoNoXeHHOCTbIO K Pa3BUTUIO YPOIUTMA3a Y
[eTeN C Pa3NNYHBIMU MOAENAMM HACNEA0BaHUA (LOMUHAHTHOM U pe-
LLeCCMBHOW) He bblNa CTAaTUCTUYECKM 3HAYMMOWN.

Tabauya 6 Yacmoma 2eHOMUNOB NOAUMOPPHBIX 8aPUAHMOB
2eHa IL-18 8 ocHosHOU U KOHMpPoneHOU 2pynnax,
0buias moodens Hacnedo8aHuUs

OcHoBHas rpynna
lfeHoTUNbI M annenn

Main group
Genotypes and alleles (n=100)
lenoTtun A/A
57
Genotype A/A
lenotnn A/C
41
Genotype A/C
lenoTtnn C/C 5
Genotype C/C
A-annenb
A-allele 74
C-annenob
C-allele 26

epidemiological information is not available, while existing data
from different sources show significant differences, which may be
due to the various methodological approaches to data collection
[17].

Most scientists believe that, first of all, this is due to changes
in dietary habits, the environmental situation in the world, and
the quality of drinks and food consumed [18, 19]. Some authors
disagree that lifestyle changes affect the increase in UL incidence
[20-22]. Other researchers state the reason for the sharp increase
in UL incidence in various populations is the growing frequency of
mutations and polymorphisms of certain genes [23].

Over the past decade, the number of studies on the cross-
talk of various genes with UL development has increased. Despite
many population-based immunogenetic studies, markers that
play an important role in the development of UL in children are
still not identified. The possibility of predicting the occurrence of
UL, based on the identification of immunogenetic markers, has

Table 6 Frequency of genotypes of polymorphic variants of the IL-18 gene

in the main and control groups, general inheritance pattern

KoHTponbHas rpynna
Control group
(n=97)

xZ
(df=2) P

51
4
8 =3.93 >0.05

78

22

NprmeyaHue: p — CTaTUCTUYECKAA 3HAUUMOCTb Pas3INYMIA NOKasaTe el Mexay OCHOBHOM U KOHTPOIBHOW rpynnamu (Mo KpuUtepuio X2 ANA NPOKU3BONbHBIX TabAULL).
Note: p — statistical significance of differences in indicators between the main and control groups (according to the 2 criterion for arbitrary tables)

Tabnuya 7 Pesynsmamel pacnpedeneHus accoyuayuu 2eHa
IL-18 ¢ MKB, domuHaHmHas mooesnb Hacne0osaHus

OcHoBHas rpynna

feHoTUNbI Main group
Genotypes (n=100)
feHoTun A/A+A/C 98
Genotype A/A+A/C
feHoTmn C/C 2

Genotype C/C

Table 7 Frequency of IL-18 gene polymorphism in the main and
control groups, dominant inheritance pattern
KoHTponbHas rpynna

Control group X2 p
(n=100)
92
=2.63 >0.05
8

MpuUMeyaHme: p — CTaTUCTMYECKas 3HaYMMOCTb Pa3NIMUMii NOKa3aTeNeil Mex /1y OCHOBHOI 1 KOHTPO/IbHOI rpynnamu (Mo KpUTepuio X2 ¢ nonpaskoii Metca — B 2 nonax 3Ha-

yeHusa meHee 10)

Note: p — the statistical significance of differences in indicators between the main and control groups (according to the x? criterion with the Yates correction —in 2 fields the

values are less than 10)

Tabauya 8 Pe3ynbmamsl pacnpedeneHus accoyuayuu
eeHa IL-18 ¢ MKB, peyeccusHasa modess Hacnedo8aHuUA

OcHosHas rpynna

feHOTUNbI A e
Genotypes (n=100)
lenotun A/A 57
Genotype A/A
lfeHotun A/C+C/C 43
Genotype A/A+A/C

Table 8 Frequency of IL-18 gene polymorphism in the main
and control groups, recessive inheritance pattern

KoHTponbHas rpynna

Control group Ve p
(n=100)
51
=0.72 >0.05
49

NpumeyaHue: p — CTaTUCTUYECKAA 3HAUUMOCTb Pa3NYMIA NOKa3aTe el Mexay OCHOBHOM U KOHTPOLHOW rpynnamu (Mo Kputepuio x2)
Note: p — statistical significance of differences in indicators between the main and control groups (according to the ¥ criterion)
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OBCYXAEHUE

MKE npeacTasnseT cobolt mynsTudakTopuanbHoe 3abone-
BaHWE, B PasBUTMM KOTOPOTO HEMa/OBAXKHOE 3HaYeHMe UMET He
TONbKO (GaKTOPbI BHELLHEN Cpeabl, HO U HacNeACTBEHHas npeapac-
NMONOXKEHHOCTb. Kpome TOro, aTo MOBCEMECTHO PacnpOCTpaHEHHOe
3aboneBaHMWe, YNCNO CNYYaEB KOTOPOrO NPOAO/IKAET CTOMKO yBenw-
UMBATbCA KaK Cpesm B3POCNOro, Tak M AETCKOTO HaceneHus. Beé vale
BCTPEYAloTCA laHHble 0 3360/1eBaeMOCTY YPONUTMA30M Cpeam AeTeit
paHHero Bo3pacTa U Aaxe HOBOPOXKAEHHbIX. CYMTAETCA, YTO OCHOB-
HbIMM MPUYMHHBIMM GAKTOPaMM Pa3BUTUA 3ab0NEBAHUA ABNAIOTCA
KapKWI KAMMaT, BbICOKMI YpOBEHb KPOBHOPOACTBEHHbLIX OPAKOB, a
TaKKe reHeTMYeCK1e 1 pacoBble 0co0beHHOCTU. OTCYTCTBUE NOHOLEH-
HOM 3NUAEMMONOTNYECKON MHHOPMALMM MMEET MECTO NPAKTUYECKM
B Ka)XKZOW CTpaHe, B CBA3M C YeM, 3TU AaHHbIE UMEIOT 3HAUMTENbHYIO
Pa3HMLY, YTO, BO3MOMKHO, CBA3AHO C HECOBEPLUEHCTBOM METOA0/0rMM-
UEeCKUX NoaxoaoB U cbopa uHdopmauum [17].

BONbLWMHCTBO YYEHbIX CYMTAET, YTO, Mpexae BCero, 31O CBA3a-
HO C M3MEHEHUAMM XapaKTepa NMUTaHMA, S3KONOMMYECKON CUTYyaLuumn B
MMpE, KauyecTBOM MoTpebnsemon Kugrocti n nuwm [18, 19]. OgHu
aBTOPbI YTBEPKAAIOT, YTO M3MeHEHME 06pasa KU3HU BAMAET Ha POCT
yacToTbl BcTpeyaemoct MKB [20-22]. Aipyrve uccnenosaTtenu B CBO-
WX 3aKNIOYEHNAX HACTAaMBAIOT Ha TOM, YTO MPUYMHOW PE3KOrO pocTa
3abonesaemoctv MKE B pasiMyHbIX NONYAAUMAX ABAAIOTCA Y4acTUB-
LIMecs cydam myTaumm 1 noammopduama onpenenéHHbix reHos [23].

MocnenHee pecATUNETME YHEHBIMM BCE Yallle CTaM NPOBOAUTL-
€A UCCNeA0BaHMA MO M3YYEHMIO B3aMMOCBA3WM PA3NINYHBIX FEHOB C
MKB. HecmoTpsa Ha MHOXecTBO MONYAALUMOHHbLIX MMMyHOreHeTuye-
CKUX UCCNen0BaHUIA, MapKEpPbI, Urpatolme 6onbLLyo Ponb B Pas3Bu-
Tin MKB y feteit, BCE elwé HepoCcTaToOYHO M3yyYeHbl. BO3MOXKHOCTb
NPOrHo3MpoBaHUA BO3HMKHOBEHUA MKB, OCHOBaHHas Ha BbISBAEHUM
MMMYHOTEHETUUYECKMX MAPKEPOB, MMEET ONpeaeNnéHHbIe NePCneKTyU-
Bbl. 3HaHME O BO3MOXKHOW NPepacrnoNOKEHHOCTU K pa3suTuio MKB,
KOTOPYIO MOXHO ONPEAENuUTb C UCMOb30BaHMEM UMMYHOTEHeTUYe-
CKMX MApKEPOB Ha PaHHEM AOKIMHUYECKOM 3Tane, NO3BONWUT NpoBe-
CTV CBOEBPEMEHHYIO NPOGUNAKTMKY 3a060/1€BaHMA U HAaYaTb afeKBaT-
Hoe fieyeHue [24].

MpoBeaéHHOE HaMW UcCnea0BaHME MO U3YYEHWIO NOAMMOPPU3-
Ma reHoB VDR 1 UHTepneikmHa-1B cBnaeTenbCTBYET O CBA3aHHOM C
HMM BbICOKOM pUCKe GOpPMMPOBAHMA KaMHeobpa3oBaHus y geTeid. B
TO }Ke Bpems, aHaNu3 accolmaumm nonmmopdmsma reHa IL-18 +105A/C
C NpeapacnoNoXeHHOCTbIO K pa3suTuio MKB y aeTteit npu pasinyHbIx
MOZEeNAX Hacneao0BaHMA, B YaCTHOCTU, LOMUHAHTHOW U PELLECCUBHOM,
roKasan OTCYTCTBME CTaTUCTMYECKON 3HAYMMOCTU. 3HAUUT, reHeTnYe-
CKMMM MapKEépamu NpespacnoioKeHHOCTU K passutuio MKB y aeteit
aBnAoTcA reHotunbl Ff+f reHa VDR 1 reHotun C/C reHa uHTepneiku-
Ha-1B. 9T NOKa3aTeNIM MOTYT CYKUTb KPUTEPUEM NPOTHO3UPOBAHMSA
pa3suTua MKB y aeTeit Ha LOKNMHUYECKOW CTaaMmM 3a601eBaHuMA.

3AKNIOYEHUE

Takum obpasom, nonrmopdmsm reHos VDR v MHTepneitknHa-1p
CBMZETE/bCTBYET O BbICOKOM pUCKE HOPMMPOBAHUA KamMHeobpa3oBa-
HUA y AeTeil. B 4acTHOCTH, reHeTUYeCKMMM MapKépammn npeapacnono-
YKEHHOCTY K pa3suTuio MKB y aeTeit anatotcs reHotunbl Ff+ff reHa VDR
1 reHotmn C/C reHa UHTEpNenKHa-1B. T noKasaTenmn MOryT CYKUTb
KpUTepUemM gN1s NporHo3npoBaHusa passutua MKE y aeteit Ha AoKuW-
HUYECKON CTaaun 3abonesaHus. CneposaTesibHO, LenecoobpasHbiM
ABNAETCA BKNIOYEHWE TeCTUPOBAHMA HA BbIABIEHWE HANNYMA AAHHBIX
reHOTMMOB Y AeTeW C BbICOKMM pUcKoMm pa3suTua MKB, npoxusatoLmx
Ha TeppuTOpUM Y36EKUCTaHa, B NPOrpammy paHHew AMarHoCTUKK ypo-
JINTWa3a B aMByNaTOPHO-NONMKAUHUYECKMX YCIOBUSAX.

certain prospects. Information on a possible predisposition to the
development of UL, which can be obtained using immunogenetic
markers at an early preclinical stage, will allow timely prevention
of the disease and the start of adequate treatment [24].

Our research on polymorphism of the VDR and IL-1B genes
indicates an associated risk of stone formation in children. At
the same time, analysis of the association of the IL-18 +105A/C
gene polymorphism with predisposition to UL development in
children with different inheritance patterns (dominant and reces-
sive), showed no statistical significance. This means that genetic
markers of predisposition to the development of UL in children
are the Ff+ff genotypes of the VDR gene and the C/C genotype of
the interleukin-1B gene. These indicators can serve as a criterion
for predicting the development of UL in children at the preclinical
stage of the disease.

CONCLUSION

Polymorphism of the VDR and interleukin-1B genes indi-
cates a high risk of stone formation in children. In particular,
genetic markers of predisposition to UL in children are the ff+Ff
genotypes of the VDR gene and the C/C genotype of the inter-
leukin-1B gene. These indicators can serve as a criterion for pre-
dicting UL development in children at the preclinical stage of the
disease. Therefore, it is advisable to include testing of genotypes
in children with a high risk of developing UL, who live in Uzbeki-
stan, within the frames of the program for the early diagnosis of
UL in the outpatient settings.
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CKPVMHMHI' OKMPEHIS CPEAV BSPOCAOT'O HACEAEHWS TA AKNKNCTAHA
(HA ITPIMEPE ITMAOTHBIX PAMMOHOB)

CM. ABAYAAO304A, T M. YCMAHOBA

Kadeapa snugemnosorun um. npodeccopa X.K. Paduesa, TaaXKMKCKIII TOCyJapCTBEHHBIN MeAMIIMHCKII yHUBepcuTeT M. AGyaan nbuu Cuno, AymraxGe,
Pecriy6.anka Tagxukucran

Llenb: CKpUHUHT M36bITOYHOM Macchl Tena (M3MT) u oxkupeHus (OX), a TakKe BO3MOXKHbIX GpakTOpoB pucka (OP) ux passuTua cpesm B3pocaoro Hace-
neHva TafKMKMUCTaHa Ha NPUMepe NUNOTHbIX PAiOHOB.

Matepuan n metoabl: CKpUHUHT U3MT 1 OX nposeaéH cpean 1304 yenosek (718 XKeHLWMH, 586 My»KUMH, cpeaHuit BospacT 41,1+13,6 neT) U3 uncna
obLei B3poc/ion NonynaLMM NpoXMBatoLwumx B r. JywaHbe U Cenbckux MecTHOCTAX paiioHOB Pyaaku u Mccap (MMnoTHble paiioHbl) 6e3 npesaBapu-
TeNbHOM MX paHaomum3auuun. Hannmume U3MT u OX onpesensnv nyTém aHTponomeTpun obcnesfoBaHHbIX. Bce pecnoHaeHTbl fann fobpoBonbHoe
NUCbMEHHOE COrnacue ANA y4acTua B AaHHOW CKPUHWMHIOBOM Nporpamme. MNpu NpoBeseHUM AaHHOTO UCCNefoBaHUA 6bln cOBAOAEHbI NPUHLMMbI
«Good Clinical Practice», ¥ H1 OOMH PECMOHAEHT He NOY4YUA MaTepUasbHbIe U MHbIE BO3HArPaXAeHNA, KOTOPbIe MoK bbl MOBAUATL HA Pe3y/bTaThl
nccnefoBaHuA.

PesynbTatbl: HegocTaToOYHOCTb Macchl Tena umenu 74 (5,68%) yenoseka (41 (5,71%) xeHwmHa v 33 (5,63%) mMyxumnHbl; p>0,05), HOpmanbHble no-
KasaTenu Beca — 637 (48,85%) (338 (57,67%) myumH; 299 (41,64%) seHwmH; p<0,001), UsMT — 330 (25,3%) (207 (28,83%) eHwmH; 123 (20,98%)
MyKuMHbl; p<0,01), OX pasnuuHoit cteneHm TaxecTn 263 (20,17%) yenoseka (171 (23,81%) eHwmHa; 92 (15,69%) myxumnHbl; p<0,001). OXK | cTeneHn
B 3,7 pa3 Yalle BCTPeyanoch y eHwwumH (17,13%) no cpaBHeHuto ¢ myxumnHamm (4,61%) (p<0,001), Toraa kak OX Il u Il cTeneHelt cpeam anw, o6omx
NoN0B BCTPEYANOCh NOYTU OAMHAKOBO (5,01% u 4,09% n 0,34% n 1,67% cootBeTcTBeHHO; p>0,05). CpegHuMit Bo3pacT pecnoHaeHToB ¢ M3MT n OX
cocTtaBun 43,6113,4 roga, cpepHuit poct — 165,919,0 cm, cpeaHsas macca Tena — 77,2+17,24 kr. OKpy»KHOCTb Ta/luM y 3TOM KOTOPTbl B CPeHEM COCTa-
Buna 90,6+18,3 cm, 6eapa — 99,5+17,4 cm, wewn — 34,216,1 cm. U36bITOK Beca Yalle BCero 6bi1 OTMEUYEH CPeAM KUTeei CeNbCKoi mecTHocTm (n=308;
47,3%) no cpaBHeHMIO C ropoACKMMM xuTenamu (n=285; 43,6%) (p<0,001). PasgenbHoe nsyyeHune BcTpeyaemoctv M3MT u OX cpeam ropoackux v
CeNbCKUX XKUTesel NOKa3ano, YTO OHU TaKKe Yalle BCEro MMeNuU MecTo CPeAn HaceNeHUsA CEbCKOTO PEroHa Mo CPAaBHEHUIO C XKUTENAMU CTOMULLbI
n coctasunu 25,7% wu 24,9% (p<0,001) n 21,7% n 18,7% (p<0,001) cooTBeTCTBEHHO. 3HaYMMbIMK OP passutua U3SMT n OX cpean obcnenosaHHOM
KOropThl ABUAMUCDH KEHCKUI non; 6onee monogoi Bospact (18-44 roaa); Hannume obpa3oBaHNUs; KYPEHWE; KPaTHOCTb MPUEMA NULLYM Bonee NATH pas B
CYTKM; NOBbILEHHOE YNOTPebAeHNe MyYHbIX U3LENUI U CNAOCTEN; Ype3MePHOE NepeeaHne B XOAe BEYEPHETO Pas3roBeHNs (BO Bpems CBALLEHHOTO
mecaua PamaziaH); exkeflHeBHbIN CTPecC v TAXKENaA YMCTBEHHAA paboTa; peXknm 1 xapakTep Tpyaa, He TpebytoLye YpesmepHOW TPaTbl SHeprum.
3ak/oueHne: NPOBEAEHHbIM CKPUHUHT NOKa3a, YTo MoYTH NonoBuHa (45,5%) B3pocnoro HaceneHus crpaHbl umeet M3MT (25,3%) u OX (20,2%).
Yaue Bcero MU3MT MMEIOT MY}KYMHBI MONIOA0TO U CPeAHEro BO3PACTOB, MPOXKMBALOLLME B FOPOAE, M EHLLUMHbI MONOAOTO U CPeJHero Bo3pacTos U3
umcna cenbckux xutenei. MonyyeHHble pesynbTaTbl AUKTYIOT HEOBXOAMMOCTb aKTMBM3aLMKM NPOPUNAKTUYECKMX MEPONPUATUIA MYTEM NponaraHab
310pOBOro 06pasa XM3HU, 3[0POBOrO MUTAHUA U NOBbILLEHMA GU3NYECKOIN aKTUBHOCTU Cpeamn HaceneHun TaaKUKUCTaHa.

KnioueBble cnoBa: u3bbimo4YHaA MAcca mena, OHUPEHUE, CKPUHUH2, haKmopbl PUCKQ.

Ona uutupoBaHua: Abaynnosoga CM, YemaHosa M. CKPUHUHT OXKMPEHUA CPeaU B3POCNOTo HaceneHus TaAXMKMCTaHa (Ha npumepe NUOTHbIX PaioHOB).
BecmHuk AsuyeHHel. 2023;25(3):356-69. https://doi.org/10.25005/2074-0581-2023-25-3-356-369

SCREENING FOR OBESITY IN TAJIKISTAN ADULT POPULATION: A PILOT PROJECT

IN SELECTED DISTRICTS

S.M. ABDULLOZODA, G.M. USMANOVA

Department of Epidemiology named by Professor Kh.K. Rafiev, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: Screening for overweight (OW) and obesity (OB), as well as possible risk factors (RFs) for their development among the adult population of
Tajikistan in the context of pilot areas.

Methods: OW and OB screening was conducted on 1304 participants (718 females, 586 males) with a mean age of 41.1+13.6 residing in Dushanbe
and rural areas of Rudaki and Gissar districts (pilot areas) in the Republic of Tajikistan without prior randomization. Based on the anthropometric
measurements taken, it was determined that the participants have OW and OB. All respondents gave voluntary written consent to participate in this
screening program. Notably, the respondents received no financial or other rewards that could impact the study results.

Results: Out of a total of 1,306 respondents, 74 (5.68%) were identified as underweight, with 33 males (5.63%) and 41 females (5.71%), p>0.05; 637
(48.85%) had normal body weight (NBW), with 338 males (57.67%) and 299 females (41.64%), p<0.001. OW was found in 330 respondents (25.3%)
with 207 females (28.83%) and 123 males (20.98%), p<0.01; OB of various degrees was found in 263 respondents (20.17%) with 171 females (23.81%)
and 92 males (15.69%), p<0.001. Among males, OB classes Il and lll were almost as common as among females, while OB class | was 3.7 times more
prevalent in females (17.13% vs. 4.61%, p<0.001). The prevalence of OB class Il was 5.01% and 0.34%, while OB class Il was 4.09% and 1.67% in
females and males, respectively (p>0.05). On average, waist circumference was 90.6£18.3 cm, hips were 99.5+17.4 cm, and neck was 34.2+6.1 cm in
this cohort. The average waist circumference in this cohort was 90.6£18.3 cm, hips were 99.5+17.4 cm, and neck was 34.216.1 cm. OW was most often
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noted among residents of rural areas (n=308; 47.3%) compared with urban residents (n=285; 43.6%), p<0.001. A study comparing the occurrence of
OW and OB between urban and rural residents found that the rural population had higher rates of both, with OW at 25.7% (p<0.001) and OB at 21.7%,
compared to 24.9% (p<0.001) and 18.7% for the capital residents, respectively. Significant RFs for the development of OW and OB among the examined
cohort include female gender, young age (18-44 years), smoking, frequent food consumption (more than 5 times a day), high intake of bakery products
and sweets, a tendency to overeat upon breaking fasting during Ramadan, daily stress, and sedentary work.

Conclusion: Screening results indicate that 45.5% of adults in the country are OW (25.3%) or OB (20.2%). OW mainly affects young and middle-aged
men living in urban areas and young and middle-aged women in rural areas. The need to promote a healthy lifestyle, healthy eating, and physical
activity among the population of Tajikistan is evident from the results.

Keywords: Overweight, obesity, screening, risk factors.

For citation: Abdullozoda SM, Usmanova GM. Skrining ozhireniya sredi vzroslogo naseleniya Tadzhikistana (na primere pilotnykh rayonov) [Screening for obesity
in Tajikistan adult population: A pilot project in selected districts]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(3):356-69. https://doi.org/10.25005/2074-0581-
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BBEOEHMUE

3NUAEMMUONOTMYECKME [aHHble AEeMOHCTPUPYIOT MOBCEMECT-
HbIi POCT YNCNEHHOCTU Nt0AEN, Metowmx M3MT, cBuaetenbcTeom
Yero ABNAETCA He TOMbKO MyBAMKaLLMA MHOXKECTBA Hay4HbIX PaboT, Ho
N MPUHATAE MEXKOYHAPOLHbIX, PEMMOHAPHBIX U HALMOHANbHbIX MPOo-
rpaMmm M NPOEKTOB NO NPOdUNAKTUKE, PaHHEMY BbIABAEHUIO U KOp-
pekuum M3MT n O [1-5]. Takosoit aBnseTca npuHaTtas OOH B 2011
rogy Aeknapaums «MnaHa LOCTUNKeHUA Nyyllero u bosee ycTonunBo-
ro byayLuero s Bcex» [6], o4HOM U3 OCHOBHbIX 33Z1a4 KOTOPOU ABAA-
eTcs nydwee obecneyeHve 300p0OBOro 0bpasa KMU3HKU U coaeicTeme
B 671aronony4mMmn Ans BCEro HaceseHus mMupa NyTém npPoduakTUKK
Hanbosiee PacnpPOCTPAHEHHbIX COLMaNbHbIX 3aboneBaHnit u ®OP ux
pasBuUTHA.

MpasuTenbctBo Pecnybamkn TagKMKUCTaH, ABAAIOLWENCA NOA-
HonpaeHbIM YneHom OOH, ana coaeicTens B PeLLEHUN YKa3aHHOW
[AEeKNapaLmu, a TakKe ¢ YYETOM POCTa YMCNa HACeNEeHMA HaLLero pe-
rMoHa ¢ M3MT, 2 okTabpsa 2019 roga ceovm noctaHosneHnem Ne 463
npuHano «Mporpammy NPoPUAAKTUKN OXKMPEHUA U GOPMMUPOBAHUSA
3/10pOBOro NUTaHMA B Pecnybavke TagsKuKuCTaH Ha nepuog 2019-
2024 rogpl»', KoTOpas B HacTosAllee Bpemsa YCMewHo peanusyetca
[7]. OaHHan nporpamma npecnesyeT Leb 3HaYMMO COKPaATUTb YMCNO
HaceneHwus, cTpagatoliero M3MT ¢ Lenblo COXpaHeHMs 340P0BbA Ha-
LMK, CHUMKEHUA PUCKA NPEXKAEBPEMEHHON CMEPTU U MHBAZIMAHOCTU.
B 3TOM Hanpas/ieHWM NpoBeAEHNE PETYNSPHOTO CKPUHWMHIA, Hanpas-
NEHHOro Ha paHHee BbiABneHWe U3MT 1 OXK, a Takxke ®P cpeam Hace-
NIEHWSA HaLero permoHa no3sonseT bosee peanbHO OLEHUTb MaclTab
npobnemsl, a TakKe paspaboTtatb NyTM NPOPUAAKTUKM U CBOEBPEMEH-
HOM KoppeKumn [7, 8]. TakKe aKTyaNbHbIM CUMTAETCA pa3paboTKa UH-
CTPYMEHTa MOHWUTOPWHIA 33 LAHHOW KaTeropuei HaceneHus B Buae
HaLMOHaNbHOTO PErncTpa, KOTOPOro B HacTosLWee Bpems B Pecrybnu-
Ke TagyKMKNUCTaH Her [8].

B cBA3M C 3TMM, UCCNenoBaHUA, HanpaBAeHHblE Ha M3yvyeHue
pacnpocTpaHéHHocTM U3MT u OXK, a Takke ®P ux pa3sutua cpeam ob-
LIEro HaceneHus, paspaboTKy MeponpUATUAI MO MNOBLIWEHWIO Meay-
LIMHCKOM 0CBEAOMNEHHOCTM HACeNEHMA O HErAaTUBHBIX MOCAEACTBUAX
130bITKA BECA, KOPPEKLMIO PEXMMA NUTAHUA U NOBbLILEHWE YPOBHSA
bU3NIECKOV aKTUBHOCTU, ABNAIOTCA aKTyabHbIMMU.

LLENb NCCNEQOBAHUA

CkpuHUHT U3MT n OXK, a Takke BO3MOMXHbIX ®P nx passutma
cpesy B3pOC/iOro HaceneHua TafXMKMUCTaHa Ha NpUmepe NUAOTHbIX
paioHoB.

1 [Ipoepamma NpounaKmMuKu oxupeHus U hopmupo8aHus 300p08o2o
numaxus 8 Pecnybnuke Tadmcukucmar Ha 2019-2024 20db1. http://www.adlia.
ti/show_doc.fwx?Rgn=134937

INTRODUCTION

The data reveals that OB is becoming increasingly preva-
lent. This is evident from the publication of many scientific pa-
pers and the adoption of multiple international, regional, and
national programs and projects for preventing, detecting, and
correcting OB [1-5]. Thus, the United Nations General Assembly,
in its Resolution 70/1 Transforming our world: The 2030 Agenda
for Sustainable Development (September 2015), established that
the 17 goals and 169 targets of the Agenda using a set of glob-
al indicators, designed to be a "blueprint for achieving a better
and more sustainable future for all". In subsequent Resolution
A/RES/71/313, the General Assembly established a global indi-
cator framework to monitor progress on the 2030 Agenda based
on official statistics and data from national systems to promote a
healthy lifestyle and well-being for the global population [6]. This
is achieved by preventing common social diseases and RFs con-
tributing to their development.

In this context, the Ministry of Health and Social Protection
of the Population of the Republic of Tajikistan developed a "Pro-
gram for the Prevention of Obesity and Promotion of Healthy
Diets for 2019-2024"%. The Tajikistan government approved it on
October 2, 2019 (Ne 463), and is currently in effect [7]. This pro-
gram aims to reduce OB and OW, preserving the nation's health
and reducing the risk of premature death and disability. Regular
screening for early detection of OB, OW, and RFs among our re-
gion's population enables us to realistically assess the problem's
scale and develop prevention and timely correction methods [7,
8]. Developing a monitoring tool for this population category is
considered relevant, as a national register is not currently avail-
able in Tajikistan [8].

In this regard, it is relevant to study the prevalence of OW
and OB among the general population and the RFs for their de-
velopment. Measures should be taken to increase medical aware-
ness about the negative consequences of excess weight, correct
diet, and increase physical activity.

PURPOSE OF THE STUDY

To screen for overweight (OW) and obesity (OB) and identify
possible risk factors (RFs) for their development among adults in
the capitol and pilot districts of the Republic of Tajikistan.

1 The program for the prevention of obesity and the formation of a healthy
diet in the Republic of Tajikistan for 2019-2024. http://www.adlia.tj/show_doc.
fwx?Rgn=134937
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MATEPUAN U METOADbI

MpoBeaEH 0OAHOMOMEHTHbIN CKPUHUHT U3MT mn OXK cpean 1304
4eNoBeK 13 Yncna obLLei B3pOCNoi NONyAALMM NPOKMBAIOLLMX B CTO-
NvLe 1 paiioHax Pyaaku v Mccap 6e3 npeagapuTenbHoOM MX paHAoMU-
3auuu. Cpeay pecnoHaeHToB 718 (55,1%) ABUAMCHL IMLL@MM KEHCKOTO
1 586 (44,9%) myKcKoro nona. PecnoHgeHTbl 6bin BbIBpaHbl NoYTH
NOPOBHY M3 YKa3aHHbIX PaitoHoB U r. ywaH6e. Tak, 653 (50,1%) ye-
NOBEK (292 MYXKUMH U 361 JKEHLUMH) SBUANCH KUTENAMM ropoga, 651
(49,9%) yenosek (294 MyKumH 1 357 }KEHLUMH) — CRNbCKOW MECTHOCTU
[1BYX BblLLEYKa3aHHbIX PaliOHOB.

Bo3pacT 06cnesoBaHHbIX Bapbuposan oT 20 go 84 net u cocTa-
BuA B cpeaHem 41,1+13,6 net, B Tom uncne y myumH — 39,8113,6 ner,
y *eHwwH —42,1+13,6 net. PacnpeaeneHune pecnoHAEHTOB MO NOAY 1
BO3paCTy NpescTaBneHo Ha puc. 1.

MccnenoBaHvA Ha npeameT BbIABAEHWA JIMLIHErO Beca NpoBo-
AWNCb COTNAcHO pekomeHaaumsm BO3 ¢ ucnonb3oBaHnem obuue-
NPUHATON GOPMY/bl MO BbIYUCIEHMIO MHAEKCa Macchl Tena (MMT),
NPEeANOKEHHOW OENbrMMCKMM COLMOMOTOM U CTaTUCTUKOM ALoNb-
¢dom Ketne B 1835 rogy. [JoNONHUTENBHO U3MEPAINCH OKPYXKHOCTU
KMBOTa, Tanuu, 6éaep v wew.

[na onpepenenus paga gemorpaduyeckux nokasartenen n eGP
passuTua U3MT 1 OXK ncnonb3oBanca pacluMpeHHbIN MOAYIb aHKETbI
STEPS, npeanoxeHHol BO3 gns anvaHaazopa P XpoOHUYECKUX HEWH-
beKuUMOoHHbBIX 3a601eBaHUIA. B YaCcTHOCTM, aHKETa COAEPHKUT BOMPOCHI,
NOCBALEHHbIE COLMO-Aemorpaduyeckum nokasaTenam pecrnoHgeH-
T0B, 06pasy WX }M3HM, 0COBEHHOCTAM NWUTaHUA, NOBCEAHEBHOMN aK-
TUBHOCTU U GU3MYECKON HarpysKe, HAMUMIO U XapaKTepy BPeaHbIX
NPMBbIYEK, 3 TaKXKe CEMENHOMY aHaMHE3y MO XPOHWUYECKMM HeWH-
beKLMOHHbIM 3ab0n1eBaHUAM. B cBA3M ¢ ocobeHHOCTAMM ObiTa Hace-
JIeHUA HaLlero PervoHa, B YKa3aHHYH aHKETY AOMOSHUTENbHO HaMK
6b111 BBEAEHBI TaKME NOKa3aTenu Kak: coboAeH e NocTa B CBALLEH-
HblI MecAL, PamagaH 1 XapaKTep BeYepHEro pasroBeHus, NPUMepHbIi
06bEM ynoTpebnaemoro xneba nam MyuHbIx U3LeNUN, Haanume U Ya-
cToTa npuéma nonydpabpuKaToB MM NULLM BbICTPOTO NPUrOTOBEHNS
(pacT-dya), yactoTa cTyna B CYTKM M HANWYME HAPYLUEHHOTO aKTa Je-
dekaumm (NocToAHHbIN 3anop).

Takum 06pa3om, MoANULMPOBAHHDIN OMPOCHUK COCTOAN U3 5
610KoB 1 85 Bonpocos. Mepsbiii 610K BKAKOYAN BCE AaHHbIE MO AEMO-
rpaduyeckm 1 aHTPONOMETPUYECKMM MOKA3aTeNAM PECOHAEHTOB,
BTOPOM — N0 06pasy KMU3HK, TPETUI — MO 0COBEHHOCTAM MUTAHMA, YeT-
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METHODS

OW and OB screening was conducted on 1304 adults in the
capital, Rudaki, and Gissar districts without prior randomization.
Among the respondents, 718 (55.1%) were females, and 586
(44.9%) were males. Respondents were selected equally from dis-
tricts and Dushanbe. 653 (50.1%) were city residents (292 men,
361 women), and 651 (49.9%) were rural residents (294 men, 357
women).

The survey participants ranged from 20 to 84 years old, with
an average age of 41.1+13.6 years. Men had an average age of
39.8+13.6, while women had an average age of 42.1+13.6. The
distribution of respondents by sex and age is shown in Fig. 1.

Excess weight was identified using the WHO-recommend-
ed formula for calculating BMI, proposed by Adolphe Quetelet
in 1835. In addition, the circumferences of the abdomen, waist,
hips, and neck were measured.

To determine demographic indicators and RFs for the de-
velopment of OW and OB, an extended module of the STEPS
questionnaire, proposed by WHO for the surveillance of RFs for
chronic noncommunicable diseases, was used. In particular, the
questionnaire contains questions on the sociodemographic indi-
cators of respondents, their lifestyle, dietary habits, daily activi-
ty, physical activity, the presence and nature of bad habits, and a
family history of chronic noncommunicable diseases. In this ques-
tionnaire, we added indicators for the population's dietary habits
during Ramadan, bread/bakery consumption, semi-finished/fast
food intake, stool frequency, and constipation.

Thus, the modified questionnaire consisted of 5 blocks and
85 questions. The respondents' information was divided into five
blocks: demographic and anthropometric indicators, lifestyle, di-
etary habits, physical activity, vital signs, and received treatment
for various diseases.

All participants provided their written consent for voluntary
participation in this screening program. Before enrolling in the
study, respondents were interviewed about the importance of
participating and the correct answers to questions. This was done
to ensure accurate results. In conducting this study, we followed
the "Good Clinical Practice" (GCP) principles. No respondent was
given any financial or other rewards that could have influenced
the results.

Puc. 1 PacnpedeneHue pecnoHOeHmMos no nosy u 803pacmy
Fig. 1 Distribution of respondents by sex and age
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BEPTbIM — MO YPOBHIO M XapaKTepy PpU3NYECKOM aKTUBHOCTU U NATbIN
— M0 BWUTA/IbHbIM MOKa3aTeNaM M NOAYYaEMOMY JIEYEHMIO N0 NOBOAY
Pa3nUnYHbIX 3ab0NeBaHUIA.

Bce pecnoHaeHTbl Aanv fob6poBosbHOE NUCbMEHHOE Coracue
ONA y4acTUs B AaHHOWM CKPUHMHIOBOW nporpamme. Cneayet otme-
TWUTb, YTO A0 BK/KOYEHMA PECMOHAEHTOB B AaHHOE UCCNef0BaHMe C
HMMM NpoBoamMnach becesa 0 BaXKHOCTU MX y4acTUA B JAaHHOM Mpo-
eKTe W MPaBW/IbHbIX OTBETOB HA 3a/laBaeMble BOMPOCHI, TaK KaK WX
0TBETbI 3HAYMMO MOTIM NOB/AMATL Ha pe3ynbTaTol. Mpu nposeaeHUn
[aHHOTO MccneaoBaHua bbinn cobatoaeHbl NpuHUMnbl «Good Clinical
Practice» (GCP), ¥ H1 0AMH PECNOHAEHT He NoyYan maTepuanbHble U
MHble BO3HArpaXaeHus, KOTopble MOY bbl MOB/MATL Ha Pe3yNbTaThl
nccnefoBaHuA.

CKPVHUHT NPOBOAMACA COTPYAHUKaMM Kadeapbl anuaemmono-
rum TTMY um. Abyanm MbH1 CMHO COBMECTHO C Bpadamu cemeinHom
MeAMLMHBI PaOHHBIX LEHTPOB 340p0BbA, a TaKXKe B eyebHo-ana-
rHOCTUYECKOW KNnHWKe TTMY nm. Abyanu nbHu CuHo. Bo Bcex cnyya-
AX C Lenblo bonee nyywero NOHMMaHWUSA PECNOHAEHTaMM NOCTaBNEH-
HbIX B aHKETE BOMPOCOB, a TAKKe MONyYeHUA MAKCUMAsIbHO TOYHOTO
0TBETa, ONPOC NPOBOAMACA Ha UX POAHOM A3bIKE, Yallle BCero — Tad-
KMKCKOM U y36EKCKOM.

Mocne onpeaeneHua poCTa-BECOBOTO MOKA3aTens, U3y4eHWA
pAafa aemorpaduyeckmx napamMeTpoB M NONyYeHMA OTBETA Ha MOCTaB-
NNeHHble BOMPOCbI aHKETbI, NPOBOAMIOCH 3aK/IHOUYEHME O HAZIMYUU UK
otcytcTBun M3MT 1 OX y pecnoHAeHTa, U emy 6blan AaHbl COOTBET-
CTBYIOLLME PEKOMEHAALMN.

MccneposaHue 6bino 0gobpeHo Komuccnelt no aTuke TagskuK-
CKOTO rocylapCTBEHHOTO MEAMLIMHCKOTO YHMBEpCUTETa UM. Abyanu
MBHM CuHo (npoTokon Ne 7 ot 24 pekabpsa 2021 r.).

MonyyeHHble B Xo4e WUCCNEA0BaHMA AaHHble B NOCNEAYHOLWEM
6b111 3aHeceHbl B nporpammy Excel 2010 1 nogBeprHyTbl CTaTUCTUYE-
CKOMY aHanu3y nporpammont SPSS Statistica 21. Pesynbtatbl cTaTUCTH-
YECKMX AaHHbIX OblnK 0606LLEHbI C MCNONb30BaHWMEM TabAWL, U LMP.
OnucaTenbHan CTaTUCTUKA BK/OYana B cebs, B OCHOBHOM, 4acToTy
ANA HOMUHAZIbHBIX M NOPAAKOBbIX NEPEMEHHBIX; CPeAHee, AMana3oH
M CTaHOAPTHOE OTK/NOHeHMe BblIM PaccyMTaHbl AR HenpepbiBHbIX
N OUCKPETHbIX NepeMeHHbIX. YacToTbl M NPOLLEHTbI PACCUMUTLIBAUCD
[ONA KaTeropuanbHbIX NepeMeHHbIX. Kputepuin «Xu-KkBagpat» Ucnonb-
30BafCA AR HOMMUHAJIbHBIX NEPEMEHHbIX ANA ONpeAeneHus B3au-
MOCBA3M MEXKAY HE3aBUCUMbIMM 1 3aBUCUMbIMU NEepemMeHHbIMU. Mpn
NapHbIX CPAaBHEHMAX MO KOMYECTBEHHbIM NOKA3aTeNAM MEXIY He3a-
BUCMMbIMM rpynnamm ucnonbsosancsa U-kputepmii MaHHa-YuTHu. Pe-
3y/1bTaTbl, KOTOPbIE MOKA3aAM, YTO 3HAYEHME «P» MEHbLUIE MU PABHO
0,05, cuMTaNmCb CTaTUCTUYECKMN 3HAYMMbBIMMN.

PE3YNbTATDI

HekoTopble gemorpaduyeckme nokasatenu n ®P npesacrasneHbl
B Tabn. 1.

Onpoc pecnoHAEeHTOB MOKasasn, yTo 6onbWwUHCTBO (N=1268;
97,2%) M3 HWX AeNnano XoTa-6bl OANH AONONHUTENbHbIA NEPEKYC MENK-
[y 3aBTpakom 1 06en0m nam 06efom U yRnHoM. Kpome Toro, ogHoM
13 0COBEHHOCTEN, NPUCYLLEN HACE/IEHMIO HALLEro PEroHa B OTANYME
OT XKuTeNeit 3apyberkHbIX CTpaH, ABAETCA YacToe ynotpebneHue xne-
6a unu nenélek, He3aBUCMMO OT BUAA M XapakTepa nuwwym. Onpoc
PecnoHAEHTOB NOKa3as, YTo AWlib Manas ux YacTtb (n=36; 2,8%) He
ynotpebnisana myyHble usgenma. CpesHui ke CyTOYHbINA BEC UCMOJb-
3yembix xne6a/nenéLkn uam MydHbIX U3LeNWIA OCTaNbHbIMM PECMOH-
peHtamum coctasun 350,2435,5T.

CnepyeT Tak*e oTMeTUTb, 4to 230 (17,6%) pecnoHAEHTOB exe-
[HeBHO B 0befieHHbIV NepepbiB NpuHUManu dact-dya, 327 (25,1%)

Employees from the Department of Epidemiology at Avicen-
na Tajik State Medical University (ATSMU) conducted screenings
in collaboration with family medicine doctors from district health
centers and the treatment and diagnostic clinic at ATSMU. The
survey was conducted in the native language of the respondents,
mainly Tajik and Uzbek, to ensure accurate answers to the ques-
tionnaire.

After receiving answers to questionnaire questions and eval-
uating specific demographic indicators, the respondent's pres-
ence or absence of OW and OB was determined, and appropriate
recommendations were provided.

Local Ethics Committee of the Avicenna Tajik State Medical
University approved the study on December 24, 2021 (protocol
No. 7).

The data obtained during the study were subsequently en-
tered into the Excel 2010 program. Statistical analysis was per-
formed using IBM SPSS Statistics for Windows, version 21.0 (IBM
Corp., Armonk, NY, USA). Tables and figures were used to sum-
marize the statistical data results. Descriptive statistics included
mainly frequency distribution for nominal and ordinal variables;
mean, range and standard deviation were calculated for contin-
uous and discrete variables. Frequencies and percentages were
calculated for categorical variables. The chi-square test was used
to analyze the relationship between independent and dependent
nominal variables. Pairwise comparisons were performed by
Mann-Whitney U tests. A p-value <0.05 was considered statisti-
cally significant.

RESULTS

Table 1 presents various demographic indicators and RFs.

A survey showed that 97.2% (n=1268) snacked between
meals. In contrast to overseas residents, the local population fre-
guently consumes bread or flatbreads regardless of the type of
food. A survey found that only 2.8% of respondents didn't use
bakery products (n=36). The rest of the respondents consumed
an average of 350.2+35.5 g of bread, cakes, or bakery products
daily.

Among the respondents, 17.6% consumed fast food daily
at lunchtime, while 25.1% consumed it once a week, 9.9% con-
sumed it once a month, 27.7% consumed it very rarely, and 19.6%
never consumed it. The fourth set of questions asked about the
respondents' physical and mental activity levels. After work, 893
respondents (68.5%) experienced daily mental fatigue, with 56
(4.3%) resorting to sedative drugs.

The majority (73.6%) of 960 respondents engaged in daily
physical labor, with 512 (39.3%) experiencing excessive energy
consumption due to field or land plot work. The average duration
of high-intensity physical activity was 6.2+0.4 hours.

On average, the respondents walked around 4582.4+1312.5
steps daily, ranging from 500 to 9800. Out of all the respondents,
only 103 (7.9%) were consistently involved in sports, with an av-
erage duration of 2.2+0.8 hours. Prolonged sitting or lying down,
which burns little energy, is a RF for OB. A survey of respondents
found that 17.7% of the participants, primarily females, engaged
in low physical activity of 7.243.1 hours per day.

The screening revealed that 74 (5.68%) of all respondents
were underweight (n=41; 5.71% women; n=33; 5.63% men),
637 (48.85%) had NBW (women — n=299; 41.64%; men — n=338;
57.67%; p<0.001), 330 (25.3%) responders were OW (women —
n=207; 28.83%; men — n=123; 20.98%; p<0.01), and 20.17% were
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Tabauya 1 flemozpaguyeckue nokazamenu u ®P pazsumusa N3MT u OXK

Demorpaduyeckune nokasarenu, dP MonyuyeHHble pe3ynbraTbl
AHTpONoMmeTpuUyecKue faHHble
pocT (cm) 166,519,3
macca Tena (Kr) 71,02+15,4
OKPY»KHOCTb TaAnu (cm) 85,4+17,5
OKpY}KHOCTb 6egpa (cm) 95,4+33,6
OKPY}KHOCTb Lweu (cm) 32,9+6,5
YpoBeHb 06pa3oBaHusA
HayanbHoe 35 (2,7%)
HenonHoe cpeaHee 165 (12,7%)
nonHoe cpeaHee 371 (28,5%)
npodeccnoHanbHO-TEXHUYECKoe 138 (24,4%)
BbiCLIEe 415 (31,8%)
CemeiiHOe NonoxKeHue
He 3aMy}Kem/He KeHaT 296 (22,7%)
3amy»em/skeHat 929 (71,2%)
passeaeHa/pa3senéH 52 (3,9%)
BAoBa/BOoBeLl, 25 (1,9%)
XapaKTep OCHOBHOrO poAa AeATE/IbHOCTU
roCyAapCTBEHHbIN CAyKaLNUiA 403 (30,9%)
PabOoTHWMK YacTHOro CEKTopa 255 (19,6%)
npeanpuvHUMaTens 81 (6,2%)
[OMOX03A1MKa 213 (16,3)
cTyaeHT/obyuatowmiica 71(5,5)
Heomnla4nBaembl TpyA, 17 (1,3%)
neHcuoHep 60 (4,6%)
BpemeHHO 6e3paboTHbIl 188 (14,4%)
HecnocobHbIl paboTaTb M3-3a Pa3INYHbIX MPUYMH, CBA3AHHbIX CO 34,0POBLEM 16 (1,2%)
BpeaHble NPUBbIYKK
KypeHue 238 (18,3%)
npuém ankorons 184 (14,1%)
KpaTtHocTb npuéma nuwm B CyTKM (pas)
1 10 (0,8%)
2 30 (2,3%)
3 668 (51,2%)
4 337 (25,8%)
5 un bonee 259 (19,9%)
Xapakrep ynotpebnasemoit nuwm
YKUPHasA, XKapeHHas, TBépaan 1010 (77,5%)
Ha napy, 6e3 macsa, NPenMyLLLECTBEHHO *KNUaKasA 294 (22,5%)
YpeamepHoe ynotpebneHue xneba u myuHbix usgenmnii 1268 (97,2%)
Xapakrep ynotpebnasemoro macna/>kupa npy npurotToBsieHUN NULLM
Mac/o pacTuTesibHoe (X10NKoBOe, NOACONHEYHOE) 855 (65,6%)
KUPbI XKMBOTHOFO NMPOUCXOXKAEHMA 48 (3,7%)
TONNEHHOE MACN0 8 (0,6%)
MaprapuvH v gpyrue Buapl Kupa 8(0,6%)
1 PacTUTE/IbHOE MAc/0, U }KUBOTHBIW KMP B 3aBUCUMOCTU OT UX LOCTYMHOCTH 376 (28,8%)
He CMOI/M OTBETUTL 9(0,7%)
YpeamepHoe nepeesaHue B X0Ae BeYepHero pasroBeHus B CBALLEHHbI mecal, PamagaH 985 (75,5%)
Mecto Hanbonee 4acToro NpuMéma NULLK
pectopaH/Kade 207 (15,9%)
aoma 1097 (84,1%)
Hanuuume 3anopa 289 (22,1%)
ExkeaHeBHbIN cTpecc 1 TAXKENan ymcTBeHHan paboTta 343 (26,3%)
Taxkénaa dusnueckan pabora/cnopt 282 (21,6%)
Huskaa ¢pusmyeckana akTMUBHOCTb 132 (10,1%)
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Table 1 Socioeconomic, anthropometric characteristics, and RFs for OB of the surveyed participants

Variables
Anthropometric data
Height (cm)
Body weight (kg)
Waist circumference (cm)
Thigh circumference (cm)
Neck circumference (cm)
Educational level
Primary
Secondary
Upper secondary
Vocational
Tertiary
Marital status
Single
Married
Divorced
Widowed
Livelihood activities
Public sector employee
Private sector employee
Entrepreneur
Homemaker
Student
Unpaid labor
Pensioner
Temporarily unemployed
Unable to work due to illness or disability

Bad habits

Smoking
Alcohol

Frequency of meals in a day
1
2
3
4
5 or more

Dietary patterns

Greasy, solid food
Steamed, oil-free, primarily liquid diet
Excessive consumption of bread and bakery products

Cooking oil/ animal fats used
Vegetable oil (cotton, sunflower)
Animal fats
Ghee
Margarine and other types of fat
Both vegetable oil and animal fat
Could not answer
A tendency to overeat upon breaking fasting during Ramadan

The most frequent eating location

Restaurant/cafe

Home

Constipation

Daily stress and challenging mental work
Strenuous physical work/sports

Low physical activity

Values

166.5+9.3
71.02+15.4
85.4+17.5
95.4+33.6
32.946.5

35 (2.7%)
165 (12.7%)
371 (28.5%)
138 (24.4%)
415 (31.8%)

296 (22.7%)
929 (71.2%)
52 (3.9%)
25 (1.9%)

403 (30.9%)
255 (19.6%)
81 (6.2%)
213 (16.3)
71(5.5)
17 (1.3%)
60 (4.6%)
188 (14.4%)
16 (1.2%)

238 (18.3%)
184 (14.1%)

10 (0.8%)
30 (2.3%)
668 (51.2%)
337 (25.8%)
259 (19.9%)

1010 (77.5%)
294 (22.5%)
1268 (97.2%)

855 (65.6%)
48 (3.7%)
8 (0.6%)
8 (0.6%)

376 (28.8%)
9 (0.7%)

985 (75.5%)

207 (15.9%)
1097 (84.1%)
289 (22.1%)
343 (26.3%)
282 (21.6%)
132 (10.1%)
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YenoBeK — 0aMH pa3 B Hegento, 130 (9,9%) — pa3 B mecsaL, 361 (27,7%)
— 04YeHb pesKo 1 256 (19,6%) — He NPUHMMANKU HUKOTAA BbllLeyKa3aH-
HOW efibl.

YeTBEpPTbINM 610K BONPOCOB COCTOAN 13 NOKa3aTeNei ypoBHaA du-
3MYECKOWM aKTUBHOCTU M YMCTBEHHOM OEATENbHOCTU PECNOHAEHTOB.
Tak, 893 (68,5%) 4enoseKka 3adaBUIN O HANNYUWN EXKEeJHEBHON NCUXM-
YecKoM ycTanoctu nocne pabortsl, 56 (4,3%) U3 HUX No 3TOMY NoBoAy
NPUHUMANW PasaMyHble CeAATUBHbIE IEKAPCTBEHHbIE MPenapaTbl.

ExkefiHeBHbIV dusmyeckmin Tpya y 960 (73,6%) Yenosek Hocun
aKTMBHbIN xapakTep 1y 512 (39,3%) pecnoHaeHTOB TpeboBan upes-
MEPHOTO PacxoAa SHEPruu, Tak Kak OHW paboTanu B NMONEBbLIX YCNO-
BMAX MM Ha COBCTBEHHbIX 3EMENbHbIX yyacTKax. CpesHas npomon-
JKUTENIbHOCTb BbICOKOMHTEHCUBHOM GU3NYECKON Harpy3KM cocTaBuna
6,2+0,4 yacos.

ExXegHeBHO pecnoHAeHTbl umenu npumepHo ot 500 go 9800
newwx lwaros, B cpegHem — 4582,4+1312,5 waros. U3 uncna Bcex
obcnepoBaHHbIX Tonbko 103 (7,9%) uyenoBeka cucTeMaTUyecku 3a-
HMMaNIUCb CMOPTMBHBIMM 3aHATUAMM, CPEAHAA NPOAOMAKUTENBHOCTL
KOTOpbIX cocTasuna 2,2+0,8 yacos. Cneayet oTMETUTb, YTO OAHUM U3
®P passutna U3MT aBnseTca NpoaoMKUTENbHOE HAXOXAEHMe Yeno-
BEKA B CUAAYEM WU/IM NIEKAYEM MONOKEHUM, NPU KOTOPOM pacxoayeT-
CA He3HauuTenbHas aHeprus. Mpu onpoce pecnoHAeHToB nogobHoe
NOJOMEHUE C HU3KOW HU3NYECKOM aKTUBHOCTbIO OTMeYeHo Y 17,7%,
Yalle BCEro JINL, XKEHCKOTO NO/a CO CpeaHeN NPOAOKUTENBHOCTbIO
7,213,1 4acos B CYTKM.

MpoBeAEHHbIN CKPUHWMHT NOKa3as, YTo Cpesm BCEX PECNOHAEH-
TOB HEZOCTAaTOYHYK Maccy Tena umenun 74 (5,68%) yenosek (n=41;
5,71% eHwuH; n=33; 5,63% My»K4MH), HOPMa/ibHble NOKa3aTenn
Beca — 637 (48,85%) (eHLWmHbI — N=299; 41,64%; My*K4MHbI — n=338;
57,67%; p<0,001), M3MT — 330 (25,3%) (skeHwwuHbl — n=207; 28,83%;
MYKUMHbI — N=123; 20,98%; p<0,01), O pasnuyHol cTeneHu Taxe-
cTM — 263 (20,17%) yenoBek (eHWwmHbl — N=171; 23,81%; MyXYMHbI
—n=92; 15,69%; p<0,001), B Tom umncne | ctenenn — 189 (14,49%), Il
crenenn — 60 (4,6%) u Il ctenenn — 14 (1,07%) pecnoHaeHToB (puc. 2).

Takum obpasom, 45,5% o06cnes0BaHHOM KOrOpPTbl UMENn NnL-
HWU Bec, B TOM umncne 25,3% un3 Hux — 3MT, 20,2% - OXK. He oTmeua-
NIOCb 3HAYMMOTO PA3NNYMA MO YACTOTe BCTPEYAEMOCTN HEA0CTAaTOYHO-
CTV Beca No reHAepPHOWM NPUHAANEXKHOCTU, U OHa Oblna BbiABNEHA Y
5,68% 0bcnenoBaHHbIX. BMmecTe ¢ Tem, YacTo M3ObITOK Beca BCTpeya-

obese (women — n=171; 23.81%; men — n=92; 15.69%; p<0.001),
including class | — 189 (14.49%), class Il — 60 (4.6%) and class Ill —
14 (1.07%) respondents (Fig. 2).

45.5% of the cohort had excess weight, with 25.3% classified
as OW and 20.2% as obese. There was no significant difference
in the incidence of underweight between genders, with 5.68% of
the surveyed being underweight. It has been observed that fe-
males tend to be more commonly OW than males. Among 718
females, 28.83% had OW, and 23.82% had OB. Among 586 men,
20.99% had OW (p<0.01), and 15.7% suffered from OB (p<0.001).
OB class | was 3.7 times more common in women (17.13%) than
in men (4.61%) (p<0.001), while OB class Il was almost the same
among both genders and occurred in 5.01% and 4.09% of respon-
dents, respectively (p>0.05). The incidence of OB class Ill was not
significantly different by gender, occurring in 0.34% of men and
1.67% of women (p>0.05).

Analyzing the frequency of OW and OB based on age and
gender is shown in Table 2.

As the age of the respondents increases, there is a propor-
tional increase in the occurrence of OW and OB, as shown in the
table. On the other hand, it was found that women tended to be
OW more frequently. We believe that the increased occurrence of
pregnancies and hormonal changes, changes in dietary habits, and
a lack of physical activity due to homemaking and TV watching con-
tributed to OW. In a separate study, we found no statistically signif-
icant differences (p>0.05) in the occurrence of three classes of OB
between male and female respondents of different ages.

The respondents' average age was 43.6+13.4 years, height
was 165.9+9.0 cm, and body weight was 77.2+17.24 kg. The
cohort's waist circumference averaged 90.6+18.3 cm, hips —
99.5+17.4 cm, and neck — 34.216.1 cm. The study revealed that
rural residents (n=308; 47.3%) had a higher OW prevalence than
urban residents (n=285; 43.6%, p<0.001), as presented in Table 3.

A study comparing the occurrence of OW and OB among ur-
ban and rural residents found higher rates in rural areas (25.7%
and 21.7%, respectively) compared to the capital (24.9% and
18.7%, respectively) (p<0.001).

An analysis of OW and OB occurrence in males living in
urban and rural areas by age showed a significant difference in

700 637 Puc. 2 PacnpedesnieHue pecnoHdeHmos no UMT (ke/m?)
Fig. 2 Distribution of respondents by BMI (kg/m?)
600
500 Bcero/Total
MeHwmHbl/Females
400
338 330 MykumnHbl/Males
299
300
207
189
200
123
100 74 66 60
41 33 36
24 14 12 ,
0
16-18.5 18.5-24.9 25-30 30.1-34.9 35-40 >40.1
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IOCb CPeay NINL, }KEeHCKOro Noaa No CpaBHEHUIO C MyXXYMHamMK. Tak,
cpeam 718 nuu, xkeHckoro nona U3MT u OX 6bina BbiseneHa y 28,83%
n 23,82% 13 HMX COOTBETCTBEHHO, TOTAA KaK cpean 586 MyXKumH
20,99% (p<0,01) n3 Hux umenn U3MT u 15,7% (p<0,001) cTpaganu
OX. Cnepyet otmeTuTb, Yto OX | cTeneHu B 3,7 pas yalle BCTpPevanocb
Yy *eHWwH (17,13%) no cpaBHeHUto ¢ MyxkunmHamu (4,61%) (p<0,001),
Torga Kak OX |l cteneHu cpeaym nuL, ob6enx NonoB BCTPEYaNoCh NoYTK
0AMHaKoBO 1 nmeno mecto y 5,01% n 4,09% Yenosek COOTBETCTBEHHO
(p>0,05). Tak»Ke He OTMEYANOCh 3HAYMMOTO Pa3/IMYKA BCTPEYAEMOCTH
OX |l cTeneHn No reHAEepPHON NPUHALNEKHOCTU U UMENO MECTO Y
0,34% myuuH 1 1,67% KeHwuH (p>0,05).

Ananus sctpevaemoct U3MT 1 OX B 3aBMCMMOCTM OT BO3pacTa
1 nona pecnoHAEHTOB NPeACTaBAeH B Tabn. 2.

Kak BUAHO M3 NpeacTaBNeHHOM TabauLbl, C yBEIUYEHWEM BO3-
pacTa pecnoHAEHTOB OTMEYAETCA MPOMOPLMOHA/bHBIN POCT BCTpe-
yaemoctn M3MT mn OX. OaHaKo yalle Bcero M3BbLITOK Beca Umenu
/ML KEHCKOro Mnona. 310, NO Halemy MHEHWIO, Bbl10 06ycnoBNEHO,
BO-NepPBbIX, HaMUMEM BepemMeHHOCTel U FOPMOHANbHbBIX M3MEHEHWI
Ha 3TOM NoYBe, BO-BTOPbIX — M3MEHEHWEM XapaKTepa M KpPaTHOCTU
MUTAHWSA, ¥ HaKOHeL, U3-3a TOTo, YTO 6OMbLIMHCTBO U3 HUX ABAAIUCD
[OMOX0351MKaMK U B CBOBOAHOE BPems YacTo CMOTPENU TeNEBU30p,
MMeNN HegoCTaToOMHY GU3MYECKYID aKTMBHOCTb M MUTANUCL Hepe-
rynapHo. Bmecte ¢ Tem, Npu pa3gesibHOM U3y4eHUW BCTPEYAEMOCTH
Tpéx cTeneHelt OX y pecnoHAEHTOB MYKCKOTO U KEHCKOTO nona B 3a-
BMCMMOCTM OT BO3PAcTa CTaTUCTUUYECKM 3HAYMMBIX PA3IMUNIA HAMK He
BblABAEHO (p>0,05).

CpeaHuin Bo3pacT pecnoHgeHToB ¢ U3MT u O coctasun
43,6113,4 ropa, cpepHuit pocT — 165,949,0 cm, cpesHAa macca Tena
—77,2417,24 Kkr. OKpYXXHOCTb TaINM Y 3TOW KOrOPTbI B CPELHEM COCTa-
Buna 90,6+18,3 cm, 6eapa —99,5£17,4 cm, wen —34,216,1 cm.

B 3aBMCMMOCTM OT perMoHa NpoKMBaHMA PECNoHAEHTOB Oblan
no/y4yeHbl cnegytowme aaHHble. Mo 0bLieit COBOKYNHOCTH, U3BbLITOK
BECa yYalle BCero bbl OTMEYeH Cpeay KuTenen CenbCKoi MecTHo-
ctn (n=308; 47,3%) No cCpaBHEHWIO C FOPOACKUMM XuTenamm (n=285;
43,6%) (p<0,001) (Tabn. 3).

PasgenbHoe m3yyeHune sctpevaemoctn USMT n OXK cpeam ro-
POACKMX M CENbCKUX KUTENEN MOKA3ano, YTO OHa TaKKe yalle BCero

Tabauya 2 PacnpedeneHue pecnoHoeHmos ¢ M3MT u OX
no nosiy u 8o3pacmy

young respondents (18-44 years old) compared to middle-aged
and elderly males (p<0.001). There was a significant differ-
ence in the incidence of OW between rural (29.8%) and urban
(17.8%) women of similar ages (p<0.001). However, as women
age, the prevalence of OB increases, affecting 28.4% of urban
and 43.5% of rural women (p<0.05). In our study of persons
over 60, we found no significant difference in the occurrence
of OW between genders, ages, or regions of residence (p>0.05).
This confirms that OW and OB affect office workers and are
more common in young men and women working in govern-
ment institutions. In our opinion, rural women aged 45-59 had
a higher occurrence of OB than urban women due to their high
parity and low physical activity levels, likely because many were
homemakers.

Table 4 presents the distribution of OW and OB respondents
based on demographic indicators and RFs.

Significant RFs for the development of OB and OW were
found among the examined cohort, including female gender,
younger age (18-44 years), smoking, tertiary education, frequent
food intake (more than five times a day), high consumption of
flour products and sweets, a tendency to overeat upon breaking
fasting (during the holy month of Ramadan), daily stress, and sed-
entary work.

DiscusSION

An analysis of literary sources shows that OB is increasing
worldwide due to various RFs, including genetics, high-calorie di-
ets, low physical activity, and stress [1-5]. Before this study, there
was no general population screening for OB in our region de-
spite the adoption of several national programs. Data only relied
on official statistics reports, including cases of identified excess
weight when the population sought medical attention [7, 8]. The
main goal of this work was to study the prevalence of OW and
OB among adults in our republic. We also aimed to identify RFs
for their development and create preventive measures adapted
to our conditions.

Table 2 Distribution of respondents with OW and OB by gender and age

WU36bITOK Bospact/non Age/gender
Beca 18-44 (n=820) 45-59 (n=328) 60-74 (n=150) 75-90 (n=6)
Excess M F/3K p M F/K p M F/3K P M F/X P
weight (n=407) (n=413) (n=111) (n=217) (n=65) (n=85) (n=3) (n=3)
WSMT/OW 70 98 33 77 20 31 0 1
(n=330)  (17.2%) (237%) ~90° (207%) (35.5%) 09 (30.8%) (36.5%) °9° (33.3%)
O/OB 53 60 22 78 16 20 1 1 »
(n=263) (13.02%) (14.5%) 09 (198%) (35.9%) OO (aew) (377%) 0%  (333%) (333%) OO
Class | 37 49 17 49 12 24 0 1
(n=189)  (91%) (11.8%) % (153%) (22.6%) % (185%) (282%) 0% (33.3%)
Class II 14 9 s 20 .. 4 7 N 0 )
(n=60)  (3.4%) (2% 007 asw) 2% 9% (62%) (8.2%) O (33.3%)
Class IlI 2 2 oge O 9 ] 0 1 ] 0 0 ]
(n=14)  (0.5%) (0.5%) (4.2%) (1.2%)
Bcero 123 158 55 155 36 63 2 3 »
Total  (302%) (383%) °9° (a06%) (71.4%) <001 (ssaw) (7a1%) 9% (66.6%) (100.0%) 0O
Utoro o o o o
ram o 281(34.2%) 210 (39.8%) 99 (66.0%) 5 (83.3%)

MpUMeYaHme: p — CTaTUCTYECKas 3HAYMMOCTb Pa3MUMA MOKa3aTeNell MEX Y MyXUMHAMM M eHLLMHaMK (Mo KpuTepuio X2, * — ¢ nonpaskoi Metca, ** — no TouHomy

Kputeputo duwwepa)

Note: p — statistical significance of the difference in indicators between men and women by Chi-squared test; * — with Yates correction; ** — by Fisher's exact test
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Tabnuya 3 PacnpedeneHue pecnoHoeHmos ¢ M3MT u
O no pe2uoHy hpoxusaHus

lTopopcKkue xutenun

Table 3 Distribution of respondents with OW and OB by area of residence

CenbcKue xutenu

Non/sospact City residents Rural residents P,
Gender/age (n=653) (n=651)
Bcero UsMT OX Bcero UsMT OX UsMT OX
Total ow OB Total ow OB ow OB
M 292 79 (27.1%) 53 (18.2%) 294 44 (14.9%) 39 (13.3%) <0.001 >0.05
18-44 201 48 (23.9%) 34 (16.9%) 206 22 (10.7%) 19 (9.2%) <0.001 <0.05
45-59 57 19 (33.3%) 13 (22.8%) 54 14 (25.9%) 9 (16.7%) >0.05 >0.05*
60-74 33 12 (36.4%) 6 (18.2%) 32 8 (25.0%) 10 (31.3%) >0.05* >0.05*
75-90 1 0 0 2 0 1 (50%) - -
p* <0.001 <0.001 <0.001 <0.001
K/F 361 84 (23.3%) 69 (19.1%) 357 123 (34.5%) 102 (28.6%) <0.001 <0.01
18-44 208 37 (17.8%) 25 (12%) 205 61 (29.8%) 35 (17.1%) <0.01 >0.05
45-59 109 33 (30.3%) 31 (28.4%) 108 44 (40.7%) 47 (43.5%) >0.05 <0.05
60-74 42 13 (30.9%) 12 (28.6%) 43 18 (41.9%) 19 (44.2%) >0.05 >0.05
75-90 2 1 (50%) 1 (50%) 0 1 (100%) - -
P, <0.001 <0.001 <0.001 <0.001

MpumedaHma: p, — CTaTUCTUYECKAA 3HAUMMOCTb PA3INYMA nokasareneit U3MT v OX mexay ropoacKMMM 1 CENbCKUMM XKUTENAMM (MO KpuTepuio X%, * — c nonpaskoit l7|eTca),

p, = NPV CpaBHEHMM BHYTPM rPynMibl no Bo3pacty (Mo Q-kputepuio KoxpeHa)

Notes: p, — statistical significance of the difference in indicators of OW and OB between urban and rural residents by Chi-squared test (* — with the Yates correction), p, -

when compared within the age group (according to Cochran's Q test)

“mena Mecto cpesiv HaceNeHua CeNbCKOro PerMoHa No CPaBHEHMIO C
KUTENAMM CTONMLbI U cocTaBuam 25,7% v 24,9% (p<0,001) n 21,7% u
18,7% (p<0,001) cooTBETCTBEHHO.

AHanus Bctpedaemoctn MSMT n OX y nunu, myKckoro nona,
NPOXKMBAIOLIMX B FOPOAE WM CeNbCKOW MEeCTHOCTM, Mo BO3pacTy no-
Kasa/, YTO MMeNOCb TOIbKO CTaTUCTMYECKM 3HAYMMOE Pasnnyme ux
BCTPEYAEMOCTU Y UL, MOIOA0TO BO3pacTa (18-44 neT) no cpaBHEHMIO
C MY)XYMHAMM CpesHero v noxunoro sospactos (p<0,001). Cpean
MKEHLLMH aHaNOMMYHbIX BO3PACcTOB OTMEYasIoch TONbKO pas/inyue no
BCTpeYaemocTy U3MT y KUTeNbHWL, Cenbckol mectHocTu (29,8%)
no CpaBHeHMto ¢ ropogckumu (17,8%) (p<0,001). OgHako ¢ yBenw-
YEeHVMEeM BO3PaCTa KEHLWMH UMEeN MEeCTO NPOMOPLMOHAbHbIA POCT
pacnpocTpaHéHHocTM OX, KoTopoe nmenoch y 28,4% ropoackux u
43,5% cenbCKux *KeHLWmH (p<0,05). B ocTanbHbIX HaBAKOAEHUSX Y UL,
B BO3pacTe cTaplue 60 neT Hamy He BbIABAEHO 3HAYUMOTO PasNnuna
BcTpeyaemocty M3MT no reHZepHON NpUHaANEeKHOCTH, BO3PacTy U
PEervoHy npoxuBaHuA pecnoHaeHToB (p>0,05). 3To noaTBep:KaaeT
daKT Toro, uto U3MT u OXK asnatoTca natonormen opucHbIX paboTHU-
KOB, B CBA3M C YEM YaLLe BCTPEYAOTCA Y MOOABIX MYXKUMH U KEHLLUMH,
paboTatoLmx B rocyupexaeHunsx. Kpome Toro, pasnnumne BCTpe4aemo-
¢ OXK y cenbCKux XeHLWmH B Bo3pacte 45-59 neT no cpaBHeHMIO C ro-
POACKUMMU KUTENbHULLAMM, MO HaLLEMY MHEHMIO, 6bl0 0bycn0BAEHO
BbICOKMM WX MAPUTETOM, A TaKKe HU3KOW GU3NYECKON aKTUBHOCTBIO,
TaK Kak abcontoTHoe 60NbLUMHCTBO U3 HUX ABAANNCH JOMOXO3ANKAMM.

Pacnpenenenwue pecnoHgeHTos ¢ UISMT u OX B 3aBnucumocTtu ot
aemorpaduyeckmx nokasareneii u Hannuma P npeacTasneHo B 1abn.
4.

Kak BMAHO U3 NpesACTaBAEHHOMN TabauLbl, 3HaYMMbIMU OP pas-
BuUTUA U3MT v OX cpeam 06cnenoBaHHOM KOTOPTbI ABUAKCH YKEHCKMIA
non; 6onee monogolt Bospact (18-44 roga); HanMume obpasoBaHus;
KYpeHWe; KpaTHOCTb Npuéma nuy 6onee NATU pa3 B CYTKM; NOBbI-
LWEHHOe ynoTpebieHne MyYHbIX U3AENWIA U CNAZOCTEN; Ype3MEPHOE
nepeesiaHue B XOZ€ BEYEPHEro Pa3roBeHUs (BO BPems CBALLEHHOIO
mecsua PamafiaH); exxeaHEeBHbIN CTPeCcC 1 TAXKENas YMCTBeHHas pa-
60Ta; PeXXMM U XapaKTep Tpyaa, He Tpebytowumit YpeamepHoM TpaTbl
3Heprum.
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According to our studies, nearly 50% of the surveyed group
were OW, with a higher prevalence among females and respon-
dents residing in rural areas. Other authors also found similar
data, with OB being most frequently found among young and
middle-aged women [9-12]. Our research indicates that dietary
patterns, unhealthy habits such as smoking and drinking, high
consumption of animal fats, chronic constipation, and work pat-
terns all contribute to OB and OW among our study participants.
Other authors have obtained similar data which confirm the role
of insufficient physical activity, poor eating habits, high calorie
and fat intake, and frequent consumption of fatty and fried foods
and simple carbohydrates in the development of OW and OB [2,
11, 13].

According to Talukder et al (2021), there is a significant risk
of OB even if watching TV programs or series at least once a week
(OR: 1.3; 95% Cl: 1.1-1.5; p<0.001) [14]. We obtained similar re-
sults showing that respondents, particularly women with OW
or OB, spend significant time in a reclined or semi-seated posi-
tion while watching television. According to our data, domes-
tic respondents consume an average of 350.2+35.5 g of bakery
products daily. However, no scientific literature exists about the
excessive consumption of bread, flatbreads, and other bakery
products.

Studies have reported that mental disorders contribute
to the development of OB [2, 14, 15], but our examined cohort
showed no such observations. Almost one-third of respondents
with OB or OW have tertiary education and experience daily
stress and mental strain. According to the interview, stress in-
creases appetite and dissatisfaction with food intake. Combined
with a sedentary work pattern, this leads to excess energy accu-
mulation and weight gain.

We found that as the age of respondents increases, so does
the occurrence of OW and OB, particularly in females. Liu B et
al (2021) observed a rise in OB prevalence from 35.4% to 43.4%
(p<0.001) in 21399 adults, adjusted for age [9].
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Tabauya 4 [lemozpacpuyeckue nokazamenu U 8CMpPeYaemocms Table 4 Demographic characteristics s and RFs in NBW, OW, and OB
®P y pecnoHOeHMo8 ¢ HopmasnbHOU U u3beimoyHol maccoli respondents
mena u OX
HOPMW:_:::" facea UsMT OX HOpMa Hopma UsMT
Mapamertpbi/Variables NBW ow 0B R c O
(n=637) (n=330) (n=263) P, P, P,
n % n % n %
My»cKoi/male 338 53.1 123 37.3 92 34.9 <0.001 <0.001 >0.05
Mon/Gender N
»eHckuin/female 299 46.9 207 62.7 171 65.1 <0.001 <0.001 >0.05
18-44 465 72.9 168 50.9 113 42.9 <0.001 <0.001 >0.05
45-59 118 18.5 110 333 100 38.0 _ <0.001 <0.001 >0.05
Bospact/Age
60-74 51 8.1 51 15.5 48 18.3 <0.001 <0.001 >0.05
75-90 3 0.5 1 0.3 2 0.8 >0.05 >0.05 >0.05
He 3amyxem/
He XeHaTt 109 17.1 59 17.9 69 26.2 >0.05 <0.01 <0.05
Single
CemeliHoe  samyxem/wenar oo, 78.8 253 76.7 174 66.2 5005 <0.001  <0.01
NoNoXKeHne Married
Marital passeaeHa/
status pasBenéH 19 2.9 9 2.7 15 5.7 >0.05 >0.05 >0.05
Divorced
sAoBa/BA0BEL, 7 1.1 9 2.7 5 1.9 5005  >0.05  >0.05
Widowed
HatalibHoe 23 3.6 8 24 4 15 5005  >0.05  >0.05
Primary
HenonHoe
cpegHee 109 17.1 36 10.9 20 7.6 <0.05 <0.001 >0.05
YposeHb Secondary
ClELEROERLL nosHoe cpegHee
Educational peA 206 32.3 88 26.7 77 29.3 >0.05 >0.05 >0.05
Upper secondary
level
npodeccnoHanb-
HO-TeXHU4Yeckoe 173 27.2 86 26.1 59 22.4 >0.05 >0.05 >0.05
Vocational
Bbicwee/Tertiary 126 19.8 112 33.9 103 39.2 <0.001 <0.001 >0.05
Kypenne Smoking 128 20.1 41 12.4 69 26.2 <0.01 <0.05 <0.001
ynoTpeb/ierie ankoronbHeix 121 18.9 28 8,5 20 7,6  <0.001 <0.001  >0.05
HanuTkos / Alcohol
1 1 0,2 4 1.2 5 1.9 <0.05 <0.01 >0.05
K 2 16 2.5 7 2.1 7 2.7 >0.05 >0.05 >0.05
_ parrocts 3 284 44.6 184 55.8 126 479 <0001 005  >0.05
nprMéma NULLK B CYTKK
Frequency of meals in 277 43.5 39 11.8 21 7.9 >0.05 >0.05 >0.05
a day 5 un 6onee
pas 59 9.3 96 29.1 104 39.5 <0.001 >0.05 <0.01
5 or more
LG Rl =L 2 A S22 20 3.1 15 46 13 4.9 >0.05  >0.05  >0.05

Animal fats consumption
MosblweHHOe ynoTpebneHune
xneba, My4YHbIX U3Lenuni n
cnagocTen 407 63.9 302 91.5 251 95.5 <0.001 <0.001 >0.05
Excessive bread, bakery products
andsweets consumption
EXkeaHeBHbIN CTYA (pa3 B CyTKM)
Daily stool (once a day)
YpesmepHoe nepeesaHue B xoae
BEYEPHEro Pa3roBeHus B
CBALLEHHbIN Mecal, PamagaH 592 92.9 276 83.6 215 81.8 <0.001 <0.001 >0.05
A tendency to overeat upon
breaking fasting during Ramadan

255 40.0 116 35.2 179 68.1 >0.05 <0.001  <0.001
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ExkeZHEeBHbI CTpecc 1 TAXEnan
yMcTBeHHaA paboTta

Daily stress and challenging mental fet 217 121
work
aKTUBHbI 157 0.9 6
Standing
Pexum Tpyaa cnpAumit
Work pattern Sitting 128 20.2 209
nonycuasauui
Sit to stand >7 8.9 58
Taxénaa pusnueckas paborta/
cnopt 194 30.5 55

Strenuous physical work/sports

36.7 84 31.9 <0.001 <0.01 >0.05
19.1 44 16.8 <0.001  <0.001 >0.05
63.3 202 76.8 <0.001 <0.001 <0.001
17.6 17 7.4 <0.001 >0.05 <0.001
16.7 33 12.6 <0.001 <0.00 >0.05

MNpumeyanue: P, — P, — CTATUCTM4YECKanA 3HAYMMOCTb Pa3INIMA noKasaTeneil Mexay COOTBETCTBYHOLLMMM rpynnamu (no Kputepuio x2)
Notes: p, is the statistical significance of differences between the groups with normal and excessive body mass; p, — between the groups with normal body mass and OB;

p, — between the groups with excessive body mass and OB

OBCYXAEHUE

AHanM3 nuTepaTypHbIX UCTOYHUKOB CBMAETENLCTBYET O pOCTe
OX cpeay HaceneHna pas/IMyHbIX PEMMOHOB MUPA, B FeHe3e KOTOPOro
UrpatoT posib MHOXKecTBO PP, B TOM uncie HacneacTBEHHAA npeapac-
MONOXKEHHOCTb, BbICOKOKANIOPUAHOE NWUTaHWE, HU3KaA ¢u3nyeckas
aKTUBHOCTb, CTpecc U T.4. [1-5]. OfHaKo, B YCNOBUAX HALIErO PErMOHa,
HECMOTPA HA NPUHATME PAAA HALMOHANbHBIX MPOrPamMMm, A0 BbINOA-
HEHWA HACTOALLEro UccNefoBaHns CKpMHUHT O cpeau obluero Ha-
CeNeHns He NPOBOAMACSA, U BCe faHHble, B OCHOBHOM, 6a3nposanncb
Ha OTYETax OOULMANBHOW CTAaTUCTUKKM, KOTOPas YYUTHIBAET TOJBKO
C/ly4au BbIABAEHHOTO M30ObITKA Beca Npu 00OpaLLeHnM HaceneHnsa Ha
MeAMLMHCKMe yupexaeHus [7, 8]. B cBA3W ¢ 3TUM, [MaBHOM Lenblo
37O paboTbl ABUAOCHL M3yYeHME PacnpocTpaHéHHOCTM U3MT n OX
cpeau B3pOC/a0ro HaceneHus Hawel pecnybauKkK, a TakKe BbIACHe-
HMe BO3MOXHbIX PP UX pa3sBuUTMA C LieNbto nocaeaytoLlei paspabotkm
KOMMeKca MeponpuaTuiA NPopuAaKTUYECKOrO XxapaKTepa, aganTu-
POBAHHOTO K HaLWMM YC0BUAM.

Kak nokasasu Hawwu 1uccneaosaHus, NoYTM NonoBuHa obcneno-
BaHHOM KOTOPTbl MMENa IMWHMIA BEC, M YalLe BCero 31o bbian anua
YKEHCKOro Nnona v NPOKUBAKOLLME B CE/IbCKOM MECTHOCTU. AHaNorMy-
Hble AaHHble BblN MOAYYEHbI U APYTMMMU aBTOPAaMM, KOTOpbIE Yalle
Bcero BblABAAAM O MMEHHO cpeay KeHLWWH MONOAOro U cpegHero
Bo3pacToB [9-12]. MpoBeséHHblE HAMW WCCAEA0BAHMA MPOAEMOH-
CTPUPOBany, YTo B reHese U3MT 1 O} cpeam oTe4eCTBEHHOW KOropTbl
PECNOHAEHTOB MIPAOT PO/Ib XapaKTEP M KPATHOCTb ynoTpebasemon
NULLK, BPeaHble NPUBbIYKK (KypeHWe, Npuém anKkorons), yactoe no-
TpebneHme KMBOTHOTO KMUpPa, HANNYME XPOHUYECKOTO 3anopa, a Tak-
e peXkMm U xapakTtep Tpyda. Cxoxwue AaHHble bblav nonyyeHbl 1
APYrMMM aBTOpPamMM, KOTOpble MOATBEPKAAOT PO/Ib HEAOCTATOMHOM
br3MYeCcKoW aKTUBHOCTM, XapaKTepa MUTaHWUS U MULLEBOrO NoBeae-
HMA, KayecTBa U KaNOPUMUHOCTM NPUHUMAEMOM MWLM, YacToro yno-
TpebneHWs KUPHOM 1 }KapeHHOMN NWLLYM, NerkoyCBOAEMbIX YI/IEBOLOB
B reHese MsSMT n OX [2, 11, 13].

Tak, no gaHHbIM Talukder A et al (2021), rae 6bina U3yyeHa B3au-
MocBA3b pa3euTUA OX ¢ NPOCMOTPOM TENEBU3MOHHbIX Nepesay, UMe-
I0Cb 3HAYMMOe MOBbIWEHME pUCKa pa3BuTMAa N3MT paxke Korga pe-
CMOHAEHTbI XOTA-6bl OANH Pa3 B HeLE0 NPOCMATPUBANM PA3/INYHbIE
nporpammbl unm cepuansi (OLWL: 1,3; 95% AM: 1,1-1,5; p<0,001) [14].
Hamu TaKxe 6bln NoAyYeHbl aHaNOMMYHbIE Pe3ybTaThl, rae 6onblas
YacTb PECNOHAEHTOB, 0COBEHHO MLA *KeHCKoro nona ¢ M3MT un OX
ANVUTENIbHOE BPEMA MMENIU NIEXKAYEE UAN NONYCUAALLEE MOJONKEHNE,
n onpegenéHHyo YacTb CBOEro BPEMEHWU NMPOBOAUAN Y Tenesnsopa.
Mo nosoay upesmepHoro ynotpebneHus xneba/nenéwek n apyrux
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Out of 4,901 respondents, 38.2% of young people aged
18-29 were OW, and 27.2% were obese, according to a study by
Oguoma VM et al (2021). Males had a 26% higher chance of be-
ing OW than females (95% Cl: 19-99%) [ 10].

A 20-year trend in the prevalence of OB in Korea showed a
proportional increase with age, except for men over 50. Accord-
ing to the authors, most OW and OB individuals were young men
and women of middle and advanced age [ 11].

Among the cohort we examined, rural residents (n=308;
47.3%) had a higher incidence of OW than urban residents
(n=285; 43.6%) (p<0.001). Several authors also highlight the
prevalence of OB in rural areas [13, 14]. A study conducted by
Osunkwo DA et al (2021) found that the prevalence of OB in Ni-
geria is more than three times higher in urban residents (14.3%)
compared to rural areas (4.2%) (p<0.001). Women with tertiary
education (RR: 3.3; 95% Cl: 1.61-6.95) and those living in urban
areas (RR: 3.0; 95% Cl: 1.73-5.05) are more likely to develop OB
than rural residents [12].

CONCLUSION

Screening revealed that 45.5% of Tajikistan's adults have
OW (25.3%) or OB (20.2%). Young and middle-aged men living in
urban areas and young and middle-aged women from rural areas
are most commonly OW. Female gender, young age, tertiary edu-
cation, smoking, excessive food consumption, stress, and low-en-
ergy work increase the risk for OW and OB. The results indicate
a need to promote healthy lifestyles, dietary habits, and physical
activity among our region's population.
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MYYHBbIX U3€1iA B HAYYHOM IUTepaType CBeAEeHUIA HeT, Toraa Kak, no
HaLWWM AaHHbIM, OTeYeCTBEHHble PEeCNOHAEHTbI B CPeAHEM 3a CYTKU
npuHumanu 350,2+35,5 r myyHbIx Usgenui.

B ony6a1KkoBaHHbIX paboTax bblna NoKasaHa Posib NCUXMYECKUX
HapyLweHusx B reHese O [2, 14, 15], KoTopble cpeam o6cnesoBaHHOM
HaMW KOropTbl He OTMEYEHbI HU B OAHOM HabntogeHuuW. XoTsa, moyuTv
TpeTb ny, ¢ MU3SMT 1 OX nmena Bbicluee 06pa3oBaHNe U eXKefHEB-
HO MOAyYana CTPecc U YMCTBEHHYIO Harpysky. Kak nokasana becesa
C PecnoHAeHTaMu, UMEHHO NpU CTPecce M YMCTBEHHOM Harpyske y
HUX YCUAUBANCA anNeETUT WM e OHU He YA0B/ETBOPANNCL O6BEMOM
NPUHUMAEMOW MULLK, YTO Ha MOYBE MOJYaKTUBHOIO peXMMA Tpyaa
CNocobCTBOBaNA HAKOMIEHMIO INLLIHEN SHEPTUM U Pa3BUTUIO U3ObITKA
Beca.

Y10 KacaeTcs BO3pacTa PeCrnoHAEHTOB, HamMu 6bio ycTaHoBNe-
HO, YTO C ero yBe/NMYeHUem OTMEYaeTcs MPONOPLMOHA/bHBIN POCT
BcTpeyaemoctn U3MT n OXK, yalle Bcero y nuL, XeHCKoro nona. AHa-
NOrnYHble gaHHble npuBogAaT u Liu B et al (2021), koTopble npuw obcne-
[0BaHUK 21399 B3poC/bIX OTMETUAW YBENNYEHWE PACNPOCTPAHEHHO-
ctv OX ¢ nonpaekoit Ha Bo3pacr ¢ 35,4% a0 43,4% (p<0,001) [9].

B npoTnBoBec 3Tomy, No gaHHbiMm Oguoma VM et al (2021), cpe-
an 4901 obcneposaHHbIX anu, Yale scero U3SMT u OX nmenn nvua
monoforo Bospacta (18-29 net) — 38,2% n 27,2% COOTBETCTBEHHO.
Kpome Toro, ML My»KCKOro nosa no CPABHEHMIO € KEHLWMHAMM UMe-
NV Ha 26% Bbile WaHC NprMobpecty n3bbiTouHbIM Bec (95% AN: 19-
99%) [10].

[BafuatuneTHuii TpeHs pacnpocTpaHéHHoctn M3MT n OX B
Kopee nokasan nponopumoHanbHblii pocT uncna OX n USMT ¢ yse-
NIn4eHnem BO3pacTa HaceneHua, KPOMe KOropTbl MyX4YunH cTaplue 50
ner. Mo gaHHbIM aBTOPOB, B CTPYKTYpe yncna auy, ¢ U3SMT n OX oc-
HOBHYIO A,0/110 COCTaBW/IN MONOAbIE MYXUMHbI U XKEHLUWHbI CPpeaHEro
1 NPeKNOHHOro Bo3pacTos [11].

YTO Ke KacaeTca perMoHa NpoXKWBaHWA, To cpeau obcneno-
BaHHOM HamMW KOropTbl Yalie Bcero M3MT Mmenun cenbckue xute-
nm (n=308; 47,3%) no cpasHeHuto c ropoackumu (n=285; 43,6%)
(p<0,001). Pspg aBTOpOB TaKKe NOAYEPKMBAET yacToe passutve OXK
MMEHHO Y 1L, cenbckoi mectHoctv [13, 14]. OgHaKo, uccnegosaHue
nposeséHHoe Osunkwo DA et al (2021) nokasano, 4to B Hurepuu
pacnpocTpaHéHHOCTb O Bonee, yem B TpW pasa BbIE Y FOPOACKMUX
(14,3%) »kuTeneit No cpaBHEHMIO C HaceNeHMEM CebCKOM MECTHOCTU
(4,2%) (p<0,001), a BEpOATHOCTb €ro Pa3BUTMA Oblna Bbille cpeam
YKEHLWMH ¢ BbicluMM obpasosaHuem (OP: 3,3; 95% AUN: 1,61-6,95) u
NpoXKMBatoLLMX B ropoackux ycnosusax (OP: 3,0; 95% AW: 1,73-5,05)
MO CPABHEHMIO C CENbCKUMM KuTensmu [12].

3AKNIOYEHUE

MpOoBEAEHHbIN CKPMHMHT NOKa3as, YTo NOYTK NoNoBMHA (45,5%)
B3pPOC/I0r0 HaceNeHus Halel pecnybamkm umeet M3MT (25,3%) n OXK
(20,2%). Hanbonee yvalle U3BLITOYHDI BEC MMEKOT MYXKYMHbBI MOJIO-
[l0r0 M cpefHero BO3pacToB, NMPOXWBAKOLWME B FOPOACKUX YCI0BU-
AX M KEeHLWMHbI MOMOAOr0 U CpeHero BO3pacTa M3 YMUCAa CeNbCKUX
xutenei. 3Haunmbimm OP paszsutma U3MT n OX ABUAUCH KEHCKMiA
No/; MOJIOAOW BO3PACT; Ha/MuMe BbiCLEro 06pa3oBaHus; KypeHue;
upe3mepHoe ynoTpebaeHne NULLM U MyYHbIX U3AENNi; exeaHEeBHbIN
CTpecc U TAXKENan yMCTBEHHan paboTa; peXxum U xapakTtep Tpyaa, He
Tpebytowme YpeamepHot TpaTbl IHepruun. MonyyeHHble pesynbTaThbl
MOKa3blBalOT HEOOXOAMMOCTb aKTUBM3ALMU NPODUNAKTUYECKUX Me-
ponpuATUIA NyTEM NponaraHAbl 340p0Boro 06pasa u3Hu, 30pOBOro
MUTaHWUA U NOBbILEHNA GU3NYECKOW aKTUBHOCTU CPeaM HaceneHus
Hallero perMoHa.
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AABOPATOPHBIE BMOMAPKEPHI ITOBPEK AEHHSI TOZ10BHOT'O MO3TA TTPU
CAXAPHOM AMABETE

IO.B. BEHIKOB'? A.A. MYPABBLEBA!

1 Ka(i)e,apa AHEeCTe3MOAOTUN ¥ PEAHNMATOAOIUI C KypPCOM ATIO, CTaBpOHOAbCKMIZ rOCyAapCTBEHHBIN MEAVLIVHCKII YHUBEPCUTET, CTaBpOl‘IOAI), Poccuiickast
Pegepanusa

2 Aetckas ropoackas Kanuanueckas 6oapHuna uM. I'.K. ®uaunnnckoro, Crasporoas, Poccuiickas Peaepariyst

NpoBeaéH 0630p NUTepaTypPHbIX AaHHbIX MO OCHOBHbIM labopaTopHbIM BUOMapKEPam NOBPEXKAEHNA MO3ra Npu caxapHom auabete (CA) I v Il Tunos.
PaccmoTpeHbl Helipocneumduyeckune 6enku: 6enok S-100, Helipocneumnduyeckas 3HOMA3a, MKUabHbIA GUBPUANAPHDIA KUCAbI BeN0K, OCHOBHOM
6en10K MUennHa 1 HelipoTpoduyeckuii GakTop ronoBHoro mosra (FM), Kak cneuudnyeckme Mapkepbl LepebpanbHoii ancoyHKumm npu CA. CaenaH
AKLEHT Ha NPOBOCNANMUTENbHbIX UMTOKMHAX (IL-1, IL-6, dakTOp HEKpo3a onyxonu-a, C-peakTUBHbIA BeNOK), Kak Ha nabopaTopHbix BUOMapKEpax, no-
BbILIEHME KOTOPbIX XapaKTepusyeT NoBpexaeHne Mo3roBoi TkaHu npu CA | v Il TunoB. BbicokMe KOHLEHTPaLWKU aMMOKMHOB — BOCNAAUTENbHbIX
MEAMATOPOB XMPOBOI TKAHU — ABNAIOTCA AOCTOBEPHbIM NaboPaTOPHLIM NpU3HAKoM nospexaeHus M npu faHHOWM 3HAOKPUHONATUKM. KoHEeUYHble
NPOAYKTbI IIMKUPOBaHUs, KaK NaToreHHble MeTabonunTbl okcuaatTneHoro ctpecca (OC), 0bHapyKuBaeMble B BbICOKMX KOHLEHTPALIMAX B KPOBU NpU Aun-
abeTe, MOTYT CNYKUTb MHAMKATOPaMU KOTHUTUBHOTO AeduumTa Ha doHe CL 3a CUET 06HaAPYKEHMA UX BbICOKMX KOHLEEHTPALWMIA B KpOBW. MOBbIWEHWE
ayTOAHTUTEN K HEKOTOPbIM MO3rOBbIM HelpopeLenTopam (opamuH, FyTamaT) MoryT ABAATLCA cneuuduyeckumm 1abopaTopHbiMU BUOMapKEpamu
nospexaenuna 'M npu CA, | Tna. HeobxoAnm AanbHewwmniA NOUCK U pa3paboTka HOBbIX N1abopaToOpHbIX BUOMapPKEPOB MO3rOBOM AUCHYHKLIMM C Lie-
NblO YNYYILEeHUA AMArHOCTUKM LiepebpanbHOM HeAO0CTAaTOYHOCTU NPU AaHHOM 3a60neBaHuUu.

KntoueBble cnoBa: caxapHoili duabem, 6UOMAPKEPLI, nospexcOeHue 20/108H020 Mo32a, Helipocrneyuguyeckue 6eaKu, a0UNOKUHbI.

Ana yntuposaHua:bbikos OB, Mypasbésa AA. JlTabopaTopHble GUOMapPKEPLI NOBPEKAEHWUA FONOBHOTO MO3ra NPU CaxapHoOM Anabete. BecmHUK ABUUYEHHSI.
2023;25(3):370-9. https://doi.org/10.25005/2074-0581-2023-25-3-370-379

LABORATORY BIOMARKERS FOR BRAIN DAMAGE IN DIABETES MELLITUS

YU.V. BYKOV'?, A A. MURAVYOVA!

1 Department of Anesthesiology and Intensive Care with a Course of Additional Professional Education, Stavropol State Medical University, Stavropol, Russian
Federation
2 Children's City Clinical Hospital named after G.K. Philippskiy, Stavropol, Russian Federation

This review outlines the literature data on the main laboratory biomarkers of brain damage in diabetes mellitus (DM) type | and Il. Neurospecific
proteins: S-100 protein, neurospecific enolase, glial fibrillar acidic protein, myelin basic protein, and brain-derived neurotrophic factor (BDNF) are
considered specific markers of cerebral dysfunction in DM. Emphasis is placed on pro-inflammatory cytokines (IL-1, IL-6, tumor necrosis factor-a,
C-reactive protein), as blood biomarkers, the increase of which indicates brain damage in DM type | and Il. High concentrations of adipokines,
inflammatory mediators of adipose tissue, are a reliable laboratory sign of brain damage in this endocrinopathy. Advanced glycation end products
(AGEs), as pathogenic metabolites of oxidative stress (0S), detected in blood in high concentration, can act as indicators of cognitive deficit in DM.
Increased concentration of autoantibodies to some neuroreceptors (dopamine, glutamate) may serve as specific laboratory biomarkers of brain
damage in DM type I. Further searches of new laboratory biomarkers of brain dysfunction are needed in order to improve the diagnosis of cerebral
insufficiency in DM.

Keywords: Diabetes mellitus, biomarkers, brain damage, neurospecific proteins, adipokines.

For citation: Bykov YuV, Muravyova AA. Laboratornye biomarkyory povrezhdeniya golovnogo mozga pri sakharnom diabete [Laboratory biomarkers for brain
damage in diabetes mellitus]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(3):370-9. https://doi.org/10.25005/2074-0581-2023-25-3-370-379

BBEAEHUE INTRODUCTION

Cl ABnAeTCcA OAHUM M3 CaMbIX PACNPOCTPAHEHHBIX XPOHMYe- DM is one of the most common chronic diseases [1, 2]. Data
CKux 3abonesanuit [1, 2]. OaHHble «MexayHapogHoi ¢denepaumn  from the International Diabetes Federation show that the prev-
AvabeTa» NoKasbIBalOT, YTO pacnpocTpaHéHHocTb CA 1 HapyweHHoi  alence of DM and impaired glucose tolerance could reach 8.0%
TONEePaHTHOCTU K [/H0KO3e MoeT goctuib 8,0% 1 10,1% k 2035 rogy,  and 10.1% respectively by 2035, gaining epidemic proportions
NpWHAB MacwTab HacToawer anmaemuu [1]. CornacHo coBpemeHHbim  [1]. According to modern concepts, DM is a chronic disease char-
npeacrasneHuam, CL1 aBnseTca XxpoHn4Yecknm 3abonesaHnem, gis Ko-  acterized by an increase in glucose levels and insufficient produc-
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TOPOTO XapaKTepPHO NOBbILLEHWNE YPOBHA MIOKO3bl U HEAOCTATOYHOCTb
BblPabOTKM MK AencTBMA UHCYAMHA [3]. Og4HMMM U3 pacnpocTpaHEH-
HbIX Gopm ZaHHOro 3abonesaHua asastotca CL, |l TNa, Ha KoTopblit
npuxoautca okono 90% Bcex caydaes, u CA | TMNA, KOTOPbIN AnarHo-
cTMpyeTcA ToNbKo B 10% M B OCHOBHOM XapaKTepeH A/1A AETCKOro U
MOZPOCTKOBOrO BO3pacTos [3].

Mo xopy TeveHna CA, 1 v Il TMNOB AOCTaTOYHO YACTO PA3BMBAKOTCA
pa3nMyHble AMabeTUYECKUE OCNOKHEHUS, B TOM Yncie U AMCyHKLMA
LieHTpanbHOM HepaHoM cuctembl (LLHC), B nepsyto ouepeap, 3a CHET
nopaxenusa M [2, 3]. C[l 4OCTAaTOYHO A3BHO M3BECTEH KaK BaXKHbIN
TPUITEP CHUMKEHWA KOTHUTUBHBIX QYHKLMIA U Pa3BUTUA AeMeHLMM (TO
€CTb, MO CYTH, KaK HEMOCPeaCTBEHHbIV daKkTop nospexaeHus FM) [4].
Mo cpaBHEeHMIO CO 340POBLIMM B3POCAbIMM A06pPOBOAbLAMK, Y Na-
LIMEHTOB C JaHHOW 3HAOKPUHOMNATUEN PUCK PasBUTUA 60Me3HN Anb-
ureiimepa nosbiweH Ha 39%, a PUCK Pa3BUTUA UHBIX GOPM AeMEHLUU
— Ha 47% [5]. B nuTepaType MHOrokpaTHO coobLianock 06 u3meHe-
HUW YPOBHA LiepebpanbHbIX MeTaboNUTOB M MOBPEXAEHUMN MO3TOBbIX
CTPYKTYp Yy nauvenToB ¢ C [6]. OfHaKO KOTHUTHBHbIE HapyLLIeHWs,
BbI3BaHHble C[l, 4acTO HEJOOLEHMBAKOT U He AMArHOCTUPYIOT, YTO
NPUBOAMUT K TOMY, YTO OFPOMHOE KOJIMYECTBO NALMEHTOB C AaHHbIM
3aboneBaHMeM CTpPagaeT OT KOTHUTUBHOM AUCOYHKLMM U UMeeT pe3-
KOe CHWXEHMe KayecTBa u3HM [1]. Takum 0bpasom, amMarHocTvka
ancdyHkumm ™, ceasaHHoi ¢ C, ¥ u3yyeHne NepcnekTUBHbIX Ja-
60paTopHbIX BUOMapKépoB nospekaeHns MM, ocobeHHO Ha paHHel
CTaguu AaHHOro 3aboneBaHuA, ABNAIOTCA aKTyalbHbIM HanpaBAeHU-
€M COBPEMEHHOM 3HAoKpuUHonormm [1].

JlabopaTopHble mapKépbl noBpexaeHua M

BrMoMapKép onpeaenseTca Kak «xapaKTepucTuka (6uonornye-
CKMIA NPU3HaK), KOTOPas 06bEKTUBHO M3MEPAETCA U OLIEHWMBAETCA KaK
WHAMKATOP HOPManbHbIX BUONOrMYECKMX NPOLLECCOB, a TaKkKe naTo-
dv3nonornyecknx NpoLeccos Unm GapmakonorMyeckux peakLmii Ha
TepaneBTUYecKoe BMelaTenbctso» [7]. Uccneposanua nabopatop-
HbIX BOMaPKEPOB A4/ ANArHOCTMKM Pa3/IMUHbIX MopaskeHuit M npu
pa3nunyHoit LepebpanbHoI NaTonorMmn BeayTcs yxe bonee 25 neT, Ho,
K COXaseHuIo, B HacToALLee BpemA uaeanbHbl Gomapkép B Kaye-
cTBE CneumdUIecKkoro mapképa nopaskeHns Mo3roBoro BeLLecTBa, Tak
1 He HaiiaeH [8]. Kpome 3Toro, paccmaTpvBaemble Hamu cneumduye-
CKMe MapKEpbl MOTYT YKa3blBaTb Ha NOBPEXAEHUE APYrUX OPraHOB U
cvctem. Hanpumep, BbICOKME KOHLEHTPALMW aAUNOKMHOB, MOTYT YKa-
3bIBaTb Ha GYHKLMOHANbHYIO HEAOCTAaTOYHOCTb He TONbKO B TM, HO 1 B
neyeHu, NoAKeNYA0UHOM XKenese U MblLeYHOM TKaHu [9]. A mapKépbl
OC v BOCMANeHWA CEerofHA UCMNOMb3YTCA NPU AMArHOCTUKE MHOMUX
NaTONIOrMYECKUX COCTOAHUM, NOMUMO AncdyHKumm LHC [10].

CorniacHo Bcem uaeanbHbIM MapameTpam, 1abopaTopHbIi byo-
MapKEP NOBPEXAEHMA MO3roBOM TKaHWU 06A3aTENbHO AOMKEH UMETb
CNeflytoLLye XapaKTePUCTUKM: BbICOKYHO YyBCTBUTENbHOCTb U BbICOKYHO
cneunmdUYHOCTL B OTHOLLEHUM NOBPEXAEHUA CTPYKTYp [M; faHHbIN
OGMOMapKEpP [OMKEH BbICBODOKAATHCA WMCK/IOUUTENBHO B C/IyYasnXx
HeobpaTUMbIX NOBPEXAEHUN LepebpanbHbiX HEMPOHOB M OOHapy-
KMBATbCA B KPOBM WU LepebpoCnnHaNbHOM KUAKOCTU B TeueHue
KOPOTKOTO nepuofa BPeMeHW, CeAylolero 3a NoBpeXaeHnem, a
TaKKe KOpPennpoBaThb C TAXKECTbIO NoBpexaeHna MM u ap. [8]. Cywe-
ctByeT ye 6onee 30 pazHOObpasHbIX cneuuduyeckmx N1abopaTopHbIX
61MoMapKEpoB, KoTopble MOryT XapakTepu3osaTb nospexaeHune MM,
MHOIMe U3 KOTOPbIX MOTYT 6bITb MPUMEHEHBI A7 OLEHKW MO3rOBOM
avcoyHkumm npu C4 1 v 1l Tunos [7]. BmecTe ¢ Tem, crepyeT nogyep-
KHYTb HecneundrnyHoCTb nccnesyemblx GUOMapKEPOB, B CBA3N C TEM,
YTO OHM XapaKTePHbI ANA NoBpeXAeHWA TM pasnnMyHoro reHesa (Heil-
ponereHepaTvBHble 3a60/1€BaHMA, YePENHO-MO3r0BasA TPaBMa, dHLe-
danutbl), a He Tonbko g CA [11]. OgHaKo, ¢ y4ETOM OrpaHUYEHHOTO

tion or action of insulin [3]. One of the most common forms of
this disease is DM type Il, which accounts for about 90% of all
cases, and DM type |, which is diagnosed in only 10% and is main-
ly common in childhood and adolescence [3].

DM type | and Il cause various complications, including dys-
function of the central nervous system (CNS), primarily due to
brain damage [2, 3]. DM has long been known as an important
trigger for cognitive deficits, the development of dementia, and
an immediate factor of brain lesions [4]. Compared with healthy
adult volunteers, patients with this endocrinopathy have a 39%
increased risk of Alzheimer's disease, and a 47% increased risk
of developing other forms of dementia [5]. Changes in the level
of cerebral metabolites and lesions of the brain structures in pa-
tients with DM have been repeatedly reported in the literature
[6]. However, cognitive impairment caused by DM is often under-
estimated and underdiagnosed, which leads to cognitive dysfunc-
tion and a sharp decrease in quality of life in a huge number of
patients with this disease [1]. Thus, the diagnosis of brain dys-
function associated with DM and the study of promising laborato-
ry biomarkers of brain damage, especially at an early stage of this
disease, are important areas of modern endocrinology [1].

Blood markers of brain damage

A biomarker is defined as “a characteristic (biological trait)
that is objectively measured and evaluated as an indicator of
normal biological or pathophysiological processes, as well as
pharmacological responses to a therapeutic intervention” [7].
Searches for laboratory biomarkers for diagnosing various brain
lesions in cerebral pathologies have been carried out for more
than 25 years, but, unfortunately, at present, an ideal biomark-
er as a specific indicator of brain damage has not been identified
[8]. In addition, the specific markers under consideration may in-
dicate damage to other organs and systems. For example, high
concentrations of adipokines may indicate a functional deficiency
not only in the brain, but also in the liver, pancreas, and muscle
tissue [9]. Markers of OS and inflammation are now used in the
diagnosis of many pathological conditions, in addition to CNS dys-
function [10].

An ideal laboratory biomarker of brain damage must nec-
essarily possess the following features: high sensitivity and spec-
ificity pertaining to damage to brain structures; release only in
cases of irreversible damage to brain neurons, detection in blood
or cerebrospinal fluid for a short period of time after the lesion,
and correlation with the severity of brain damage. [8]. So far
more than 30 different specific laboratory biomarkers have been
identified that can characterize brain damage, many of which can
be used to assess brain dysfunction in DM type | and Il [7]. At
the same time, these markers are associated not only with DM,
but with brain lesions of different origins, such as neurodegener-
ative diseases, brain injury, and encephalitis, which makes them
non-specific [11]. However, given the limited scope of this litera-
ture review, we consider only the most promising and significant
evidence-based laboratory biomarkers of brain damage in DM.

Morphological
damage in DM
Studies of DM type | in children revealed a close relation-
ship between chronic hyperglycemia and brain disorders [12].
Chronic hyperglycemia causes increased penetration of glucose
into the brain and an increase in intra- and extracellular glucose
concentrations in the midbrain and corpus striatum, which leads

changes and mechanism of brain
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06bEMa AaHHOro IMTepaTypHOro 0630pa, Mbl PACCMOTPUM TONbKO Ca-
Mble NepCrneKkTMBHbIE U OCHOBHbIE M3 N1abopaTopHbIX BUOMapKEPOB,
KOTOPbIE MMEIOT CYLLECTBEHHYIO [jOKa3aTenbHyto 6a3y B pamkax no-
spexaeHna M npm C/.

Mopdonoruyeckme MU3meHeHUA U MeXaHU3IM

nospexaeHusa mosra npu Cj

WccneposaHua B geTckom Bo3pacte npu CA | TMna obHapyxu-
NIV TECHYIO B3aMMOCBA3b MEX/Y XPOHWYECKON rMneprinkemuen u
HapyweHuamu cTpykTypbl I'M [12]. XpoHuueckas runeprimkemus Bbl-
3bIBAaE€T NOBbILIEHHOE NPOHWKHOBEHWME [H0KO3bI B M 1 yBeAnueHue
BHYTPU- U BHEKNETOYHOMN KOHLIEHTPALIMM [/IOKO3bI B CPESHEM Mo3re
W MOMI0CAaTOM Tesle, YTO NMPUBOAUT K HEMPOHANbHOW [IIOKO30TOKCHY-
HOCTW Yepes MpoLeccbl MUTOXOHAPWanbHoW aucdyHkummn n OC (To
€CTb NPOUCXOANT NEPBUYHOE NOBPEKAEHWNE HEVPOHOB U INA/bHbIX
KNEeTOK Ha (oHe XpoHWYeckol runepravkemun) [13]. TMpusoaaTca
[laHHble O CTPYKTYPHbIX M3MeHeHUAX B 6enom u cepom Belectse MM
(ocobeHHO B N06HBIX 40N1AX) NO AAHHBIM MarHUTHO-PE30HAHCHOW TO-
morpadum y aeteit u nogpocTtkos npu CA | Tuna [14].

Mpw CA4 Il Tuna reHe3 mopdonorMyecknx MsmeHeHun 'M gpyrow
W, B NEPBYIO 04epesb, CBA3aH C BTOPMYHbBIM NOBPEXAEHUEM, KOTOpOE
0bycnosneHo MuKpoaHruonatueit [15]. CTpyKTypHble M3MEHEHUS B
M npwv CA 1l TMNa, B OCHOBHOM, NPEACTaBAEHbI yMEHbLUEHNEM 06 BE-
Ma 6enoro Belectsa 6o/blMxX nonywapuii [16]. C4, Il Tuna, KoTopbii
yalle BCTPEYaeTCa y ML, CTapLueit BO3PacTHOM rpynmbl, KaK Npasumio,
COYeTaeTCA C apTepuanbHO TMNepToOHUEN, KOTOpasa U NPUBOANT K No-
paeHuto 6enoro BELLECTBa, YTO M IEKUT B OCHOBE Pa3BMBatoLLErocs
KOrHWTUBHOrO AedumumTa [17].

Heitpocneuyunduueckne 6enku
benok S-1008B

K HacToAwemy BpemeHu BblaeneHo 6onee 20 pasnuyHbIX
MoHoMepoB Henka S-100 [18]. OcHosHble dpopmbl besnka S-100 sB-
NATCA AUMEPaMM, COCTOALMMU U3 cybbeguHuy, «A» (S-100A) u
«B» (S-100B) [18]. MmeHHO Benok S-100B npoayumpyetcs npeu-
MyLLeCTBEHHO acTpountamu M 1 ABAAETCA MapKEPOM aKTWBaLMK
acTpornvm, onocpegyowmm cBov 3ddeKTbl B3aMMoAencTBmemM ¢
peLenTopamu KOHEUYHbIX NPOAYKTOB IMUKO3UIMPOBAHUA U XapaKTe-
peH ana nospexpeHna M [18]. MosbiweHne ypoBHA 6enka S-100B
B KpOBM y naumeHTos ¢ C[l paccMaTpMBaeTCs KaK pesynsTaT passu-
TS PEAKTMBHOTO 11M03a M MOBPEXKAEHMA MO3TOBOM TKaHM Ha GpoHe
MOBbILEHHON MPOHMLAEMOCTU remaTosHuedannyeckoro bapbepa,
BbI3BaHHbIX XPOHWYECKOW FMNeprivkeMmen u LepebpanbHOW M-
nokcueit [19]. Npu nosbiweHnn Henka S-100B npoucxoant Mmmy-
HO/IOTUYECKMI1 OTBET B BUAE U3MEHEHUA YPOBHEN crieuuduyeckmx
ayTtoaHTuTen (AAT) K Hemy (Kak npaBuno, ux nosbiweHune) [20]. Tak,
B 3KCMEPMMEHTaX Ha MKMUBOTHbIX NOKa3aHO NoBbleHne ypoBHA AAT
K 6enky S-100B npum CA4 Il Tuna [21]. B gpyrux paboTtax nokasaHo yse-
nunyermne AAT K 6enky S-100B y aeTeit UMEHHO C TAXKENbIM TeYEHU-
em CA | Tna Ha ¢oHe aMabeTnyeckoro Ketoaumaosa u oTéka M,
YTO MOATBEPKAAIOT AaHHbIE O TOM, YTO MOBbILIEHHOE COAEPNKaHWe
AAT K 6enKy S-100B aBnseTca KpUTEPUEM NOBPEXKAEHUSA MO3roBoM
TKaHu [20]. Jpyrumu aBTopamu NpPoLEMOHCTPUPOBAHO, YTO MOBbI-
weHne 6enka S-100B ABNAETCA KPUTEPUEM UMEHHO XPOHWUYECKOTO
CA | Tvna, Ha doHe aAnabeTMyecKoro KeToaLma03a, KOTopbii Bbi3bl-
BaeT nopaxeHune M v rubenb HeitpoHoB [22]. MoKa3aHoO, YTO paH-
Hee onpeaeneHne n KOHTPOAb ypoBHsA S-100B no3BoAOT BbIABUTDL U
NoATBEPAUTL HaNNuMe NOBPEXAEHUI MO3ra Ha paHHEl cTagum 3a-
60neBaHWA, KOraa eLé BO3MOXKHO ycrnelwHoe eyeHne uepebpanb-
HOM HegOCTaTOYHOCTU Ha PpoHe CA [23].
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to glucose neurotoxicity through mitochondrial dysfunction and
OS. Thus, primary damage to neurons and glial cells develops on
the background of chronic hyperglycemia [13]. According to RMI
data, children and adolescents with DM type | exhibit structural
changes in the white and gray matter of the brain, especially in
the frontal lobes [14].

In DM type Il the mechanism of cerebral lesions is a second-
ary damage caused by microangiopathy [15]. Structural changes
in the brain in DM type Il mainly include a reduced volume of the
white matter of the large hemispheres [16]. DM type II, which is
more common in elderly people, is usually combined with arterial
hypertension, which causes damage to the white matter, underly-
ing the developing cognitive deficit [17].

Neurospecific proteins
S-1008B protein

Currently, more than 20 different monomers of the S-100
protein have been isolated [18]. The main forms of the S-100
protein are dimers consisting of subunits "A" (S-100A) and "B"
(S-100B) [18]. It is the S-100B protein that is produced mainly
by cerebral astrocytes and is considered a marker of astroglia
activation, mediating its effects by interaction with glycosylation
end-product receptors, and indicating brain damage [18]. An in-
crease in the blood level of the S-100B protein in patients with
DM is considered a result of reactive gliosis and brain damage on
the background of increased permeability of the blood-brain bar-
rier (BBB) caused by chronic hyperglycemia and cerebral hypoxia
[19]. With an increase in the S-100B protein, an immunological
response is manifested by the change (commonly, an increase)
in the levels of specific autoantibodies (AAT) to it [20]. Thus, in
experimental animals with DM type Il, an increase in the level of
AAT to the S-100B was discovered [21]. Other studies have shown
an increase in AAT to the S-100B protein in children, particularly
with severe DM type | on the background of diabetic ketoacidosis
and cerebral edema, which confirms the association of increased
level of AAT to the S-100B protein and brain damage [20]. Other
authors have demonstrated that an increase in the S-100B pro-
tein is a criterion for chronic DM type | on the background of
diabetic ketoacidosis, which causes brain damage and neuronal
death [22]. It has been shown that early detection and control
of S-100B levels make it possible to diagnose brain damage at an
early stage of the disease when successful treatment of DM-asso-
ciated cerebral insufficiency is still possible [23].

Neuron-specific enolase (NSE)

NSE is a specific glycolytic enzyme found in neurons and
neuroendocrine cells, and its physiological role is to regulate the
growth and development of nerve cells [24]. It has been shown
that the levels of NSE in blood serum and cerebrospinal fluid pos-
itively correlate with neuronal damage, which can reliably indi-
cate the degree of brain damage [24, 25]. A randomized clinical
trial (RCT) showed that NSE is elevated in diabetic ketoacidosis in
children with DM type | and correlates with the severity of hyper-
glycemia and cognitive impairment [26].

On the other hand, there is evidence that elevated levels
of NSE may also indicate early brain damage in elderly patients
with arterial hypertension and without DM [27]. Given that arte-
rial hypertension is the main cause of cognitive impairment, the
diagnostic value of this marker is of little importance, especially in
a cohort of elderly patients with DM type II.
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HelipoHcneyuguyeckasa aHonaza (HC3)

HC3 — 310 cneupydUYeckUin rUKOANTUYECKUIA GEPMEHT, KOTO-
pbI HAXOAWTCA B HEMPOHaX U HEMPO3HAOKPUHHDIX KAETKaX, U ero
dv3monornyeckan posb 3aKN0YaeTca B perynauum pocta U passutma
HepBHbIX KNeToK [24]. MNMokaszaHo, 4To yposHM HCI B CbIBOPOTKE Kpo-
BM M LepebpocnmHanbHOM XKUAKOCTU NONOKUTENBHO KOPPENUPYIOT C
nopayKeHnem HEMPOHOB, YTO MOMKET AOCTOBEPHO CBUAETENbCTBOBATL
0 cTeneHu nopaxenus M [24, 25]. B gaHHOM paHAOMMU3MPOBAHHOM
KNMHMYecKoM uccneposaHumn (PKM) nokasaHo, uyto HCI nosbileHa
npu AnabeTnyeckom Ketoaumaose y geteit ¢ I 1 Tuna v koppenmpyet
C TAKECTbIO TMMNEPTNIMKEMMMU U KOTHUTUBHBIX HapyLweHui [26].

C Apyroit CTOpOHbI, NPUBOAATCA [aHHble, YTO MOBbILWEHHbIE
ypoBHM HCI MOryT TaKe yKasbiBaTb Ha paHHee nospexaeHve M
Y MOXMAbIX NALMEHTOB C apTepuUanbHON runepToHuen u 6es CA [27].
C y4éTom TOro, YTO apTepuanbHas rMNepToHUA ABAAETCA OCHOBHOM
MPUYMHON KOTHUTUBHbIX HapYLUEHWUM, AMArHOCTUYeCKas LEeHHOCTb
[aHHOro MapKképa umeeT Hebo/bLIOE 3Ha4YeHNe, 0COBEHHO B KOTopTe
BO3pacTHbIX nayunenTos ¢ CA Il Tmna.

MuanvHell pubpunnapHell Kucaell 6enok (FTOKbE)

TOKB ABNSeTcA OCHOBHOM MPOMENKYTOUHBIM GUIAMEHTOM B
3pesiblX acTPOLMTaX M NPOTOTUNOM aHTUreHa B anddepeHumpytowwei
HepBHOM TKaHu [28]. Moka3aHo, 4to C, n3meHseT BbipaboTKy OKB,
KOTOPbIVi ABNAETCA MAPKEPOM PeakTMBHOrO acTpoumTosa [29]. Kpome
TOro, y naumeHToB smbo ¢ C4 | Tuna, cambo ¢ CA4 Il TMNa goctatouHo
aKTMBHO 3Kkcnpeccupytotca AAT K TOKB, KoTopble COXpaHAKOTCA B TeYe-
HWE MHOIUX /IET, YTO ABNAETCA MAPKEPOM XPOHUYECKOTO NOBPEXKAE-
HuA TM [28, 30]. OfHaKO ¢ Y4ETOM HanMUMA Y BO3PACTHLIX NALMEHTOB
¢ CO Il TMNa conyTcTBylOLLE apTepunanbHOM rTMNEPTOHMUM U Helpode-
reHepaTuBHbIX 3ab0/1eBaHMii, KOTOPbIE ABASAKOTCA CYyLLECTBEHHbIMMU
TpUrrepaMm BO3HMKHOBEHWA KOTHUTUBHBIX HapyleHui, ponb FPKB
B AMArHoCcTuKe uepebpanbHoi AMcyHKUMM Y AAHHOTO KOHTUHIEHTa
MaLMEHTOB MOKET BbITb TOJIbKO AOMONHUTEILHOW.

OcHosHol b6enok muenuHa (O6M)

OBM — 370 cneuuduyHbIN ANA ONUTOAEHAPOLMUTOB BENOK, KOTO-
pbiit Heobxoamm ana mopdoreHesa ONUrOAEHAPOLMTOB Ha NO3LHMX
cTaamax anoddepeHUMPOBKM KNETOK [31]. B akcnepumeHTanbHbIX MO-
aenax ¢ C[l Ha XMBOTHbIX NMOKa3aHo nosbiweHne OBM v cHuKeHne
€ro KOHUEeHTpauuu yepes 3 mecaua nocne neyenns [32]. Cuutaetcs,
4TO NoBbIWEHHble YpoBHWU OBM y *KMBOTHbIX ¢ CL, MoryT ObITb CBA3a-
Hbl C MOTEPEel KOMMNEHCATOPHbIX PeakLuil B 0MFOAEHAPOLMTAX, YTO
roBopuT o nospexaeHun MM [33]. B apyrom PKW 6bina BbiABneHa
NONOXKMTENbHAA KOPPENALMOHHAA CBA3b MEXAY BbICOKMMM 3Haue-
Huamn OBM ¢ yposHem HbAlc, 1 mvkemun HaTowak (p<0,05) 1 Kor-
HUTUBHBIM AeduumTom y naumentos C/l | TMna B geTckom Bo3pacTe,
4TO YKa3blBAET Ha BOB/IEYEHHOCTb JAaHHOrO BOMapKEpa B MpoLecch
nospexaeHua 'M [34].

Helipompoguyeckuli pakmop 20108H020 M0O32Q
(HOrm)

HOIM sBNsieTcA BaKHbIM YNEHOM CEMENCTBA HelpoTpoduHo-
BbIX GAKTOPOB POCTa AN1A NOAAEPHKaHNUA GYHKLMI 0OYYEHMA 1 NAMATH,
PETYNVPYA BbIXKMBAEMOCTb HEPBHbIX KNETOK, CUHANTUYECKYIO MAacTny-
HOCTb M UX nponndepaumtio [1, 35]. HOIMM, Kak oguH 13 BasKHEMLIMX
HelpoTpoduueckux GakTopos, B OCHOBHOM, SKCMPECCUPYETCA B TKAHAX
M, Npy 3TOM OH TaKKe MOXET bbiTb 0OHAPYKEH B KPOBM, YTO Aefa-
€T €ro BaKHbIM J1aboPaTOPHbIM BUOMAPKEPOM ANA AUATHOCTUKM NO-
BPEXKAEHMA MO3roBOW TKaHM [1]. MokasaHo, 4to ypoBHM HOTM B Kpo-

Glial fibrillar acidic protein (GFAP)

GFAP is the main intermediate filament in mature astro-
cytes and an antigen prototype in the differentiating nervous tis-
sue [28]. It has been shown that DM changes the production of
GFAP, which is a marker of reactive astrocytosis [29]. In addition,
anti-GFAP AATs are actively expressed in patients with DM type |
or Il, persisting for many years and indicating chronic brain dam-
age [28, 30]. However, taking into account concomitant arterial
hypertension and neurodegenerative diseases in elderly patients
with DM type Il, which are significant triggers of cognitive impair-
ment, the role of GFAP in the diagnosis of cerebral dysfunction in
this group of patients can only be supplementary.

Myelin basic protein (MBP)

MBP is an oligodendrocyte-specific protein that is required
for oligodendrocyte morphogenesis at late stages of cell differ-
entiation [31]. Animal models of DM have shown an increase in
MBP and a decrease in its concentration 3 months after treat-
ment [32]. It is believed that increased levels of MBP in animals
with DM may be associated with the loss of compensatory reac-
tions in oligodendrocytes, which indicates brain damage [33]. In
another RCT, a positive correlation was found between high val-
ues of MBP with the level of HbAlc, fasting glycemia (p<0.05),
and cognitive deficit in children with DM type |, which demon-
strates the involvement of this biomarker in brain damage [34].

Brain-derived neurotrophic factor (BDNF)

BDNF is an important member of the family of neurotroph-
ic growth factors for maintaining learning ability and memory
by regulating the survival of nerve cells, synaptic plasticity, and
proliferation [1, 35]. BDNF, as one of the most important neuro-
trophic factors, is mainly expressed in the brain, while it can also
be detected in the blood, which makes it an important laborato-
ry biomarker for diagnosing brain damage [1]. It was shown that
the levels of BDNF in the blood of patients with DM type | were
significantly lower than in healthy volunteers [36]. A significant
decrease in the level of BDNF in the blood serum was associat-
ed with impaired cognitive function and positively correlated
with a memory and attention deficit in patients with DM type I
(p<0.001) [37]. On the other hand, it was found that serum levels
of BDNF were significantly reduced in patients with DM type I
with concomitant dementia and Alzheimer's disease, which indi-
cates a supplementary role of this biomarker in the diagnosis of
DM-associated brain damage with concomitant neurodegenera-
tive diseases which also cause a cerebral lesion [38].

Inflammatory biomarkers

Inflammatory response on the background of insulin defi-
ciency (DM type 1) or insulin resistance (DM type Il) is enhanced
by the expression of several pro-inflammatory cytokines, such as
interleukins IL-1, IL-6 and tumor necrosis factor-a (TNF-a) [39].
Activation and secretion of numerous pro-inflammatory medi-
ators can contribute to changes in the synthesis of many neu-
rotransmitters, such as serotonin, and dopamine, as well as to
an increase in the BBB permeability, and a decrease in cerebral
blood flow, which leads to damage to neurons and their prema-
ture death [40]. An association between inflammation and ac-
celerated cognitive decline in patients with DM type | and Il has
been repeatedly reported [35]. Certain RCTs have confirmed an
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BY naupeHToB ¢ CA | Tuna 6biM 3HaUMTENbHO HUXKE, YEM Y 340POBbIX
[06posonbLeB [36]. 3HaUMTENbHOE CHUMKEHME YpoBHA HPTM B cbiBo-
pOTKE KpOBM DObl1I0 CBA3AHO C HAapyLUEHWEM KOTHUTMBHOW QYHKLMM U
NONOXKUTENbHO KOPPEAUPOBA/IO CO CHUMKEHUEM NAMATU U BHUMAHUA Y
nauuenTos ¢ CA Il Tuna (p<0,001) [37]. C apyroi cTopoHbl, 6bi1o 06-
HapyeHo, 4To ypoBHM HOTM B cblIBOpPOTKE KpoBwW Gblin [OCTOBEPHO
CHUKeHb! y naupenTos ¢ C/1 Il Tuna ¢ conyTeTaytoLLei AemeHupmei u 6o-
Ne3Hbto AnbLreiMepa, YTO YKa3blBaeT Ha BTOPOCTENEHHYIO PO/ib AaH-
HOro 6MoMapKépa B AMarHocTUKe nospexaeHua MM, B cBA3W € Tem, YTo
conyTcTByIOLME HelipoaereHepaTMBHble 3aboneBaHua, camu no cebe
MOTYT BbI3bIBaTb NOBPEKAEHNA MO3roBOM TKaHu [38].

BocnanutenbHble 6MoMmapKépbl

BocnanutenbHas peakums Ha doHe geduumta (CA | TMNa) nam
PE3UCTEHTHOCTU K MHCyuHy (CA Il TMRa) ycuamnBaeTca 3a CYET IKC-
Npeccuy HECKOMbKMX MPOBOCMANUTENbHBIX LIMTOKUHOB, TakUX Kak
MHTepneikuHbl IL-1, IL-6 1 dakTop Hekposa onyxonu-a (PHO-a) [39].
AKTMBALMA W CEKPeLya MHOFOYMCNEHHbIX NPOBOCMANUTENbHBIX Me-
[MaTOpPOB MOTYT CNocobCTBOBAaTb U3MEHEHUAM B CUHTE3€ MHOMUX
HeMpPOTPAHCMUTTEPOB, TaKUX KaK CEPOTOHMH, AodpaMuH, a Takke
NOBbILEHUIO MPOHULIAEMOCTM remaTosHLedanmyeckoro bapbepa,
CHWXEHWIO MO3rOBOTO KPOBOTOKA, YTO MPUBOAMT K MOBPEXAEHUIO
HEMPOHOB U UX NpexaespemeHHo rmbenu [40]. MHorokpaTtHo co-
06Lanock 0 CBA3N MeX Ay BOCNANEHUEM U YCKOPEHHbBIM CHUXEHWUEM
KOTHUTUBHOM GyHKUMM y naumeHTos ¢ CA, | v Il Tunos [35]. Onpege-
nénHble PKU, noareepamnn ceAsb Mexay NOBbILLEHMEM MPOBOCMA-
NUTENbHBIX BUOMapKEpoB 1 nospexaeHem M y naupeHnTtos ¢ CA.
Hanpumep, Marioni RE et al (2010) noka3sanu, 4To Takue 61omapKEpbI
BOCManeHua, Kak IL-6 n ®HO-a KoppennpoBanu Co CHUMKEHUEM KOT-
HUTUBHOW GYHKUMM y naumeHToB ¢ CA Il Tuna [41]. Gorska-Ciebiada
M et al (2015) Takxke 3apuKcMpoBanu bonee BbICOKUE YPOBHU Map-
Képos BocnaneHua (IL-6 n PHO-a) y naumenTos ¢ CA Il Tuna Ha doHe
CHUKeHUS QYHKLUM NamaTh U BHUMaHUA [42]. C-peakTuBHbIN 6enok
CYMTAETCA HAZEKHbIM 1abOPATOPHLIM BUOMAPKEPOM BOCMANEHNS U
nospexaeHnsa M, ocobeHHo Ha paHHuX cTagmax CL, Koraa KOrHUTUB-
HafA AUCOYHKLMA BbIPAXKeHa HEAO0CTATOYHO CUIbHO, YTO MOXKET BbiTb
0COBEHHO Ba)KHbIM B PaHHEN AMarHOCTVKe LepebpanbHbiX HapyLle-
HWi Ha GpoHe aaHHoro 3abonesaHus [43].

AAVNOKUHDI

AOMNOKWHBI NPeaCcTaBAAoT cobolit meamaTopsl, BbICBObOKAA-
eMble M3 KMPOBOW TKaHW, KOTopble BKAOYAlOT fentuH, PHO-a, IL-6,
AAMMNOHEKTMH, afMNCcUH U daKTop pocTa aHAoTenunsa cocygos [35].
AJMMNOKMHbI Y4aCTBYHOT B MaToreHese nospexaeHus MM, cnocobetays
aHrmMoreHesy, BOCNaneHuto, NpoaMdepaLmm KNeToK U Pe3UCTEHTHOCTU
K MHCYAMHy [44, 45]. MoKa3aHo, YTO NOBbILEHHbIE YPOBHM NeNTMHA
B CbIBOPOTKE KPOBM 6bInn €BA3aHbI € 60N1€e HU3KUMU KOTHUTUBHBIMU
CNocobHOCTAMM, 0COBEHHO Y MOXMAbIX NaumeHToB ¢ CA, Il Tvna [46].
WccneposaHue Garcia-Casares N et al (2016) nokasano, 4to HU3KUIA
YPOBeHb aAMNOHEKTMHA CBA3aH C HapyLleHWemM MeTabon3ma rtoKo-
3bl U yMeHblUeHWeM 06bEMma ceporo Bellectsa y nauuentos ¢ CA I
Tvna (p<0,001). TakKe NPOAEMOHCTPMPOBAHA NONOKUTENbHAA KOppe-
NALMOHHAA CBA3b MEX/Y BbICOKMM YPOBHEM NIENTUHA U HU3KUMU KOT-
HUTUBHbIMKM cnocobHocTaMmM y 1057 nauuenTos ¢ CA Il Tuna (p<0,02)
[47]. Takum 06pa3om, aAMONKMHBI MOFYT ObITb LLEeHHbIMM NabopaTop-
HbIMW BMOMapKEPaMM KOFHUTMBHBIX HapYLUEHWI, 0COBEHHO 3a CYET
onpeaeneHuns ypoBHeN aAUNoOHEKTMHA U nenTuHa [1].

Buomapképbl OC

OC MOMKeT 1rpaTb KNOYEBYHO POAb B LiepebpasibHbIX OCI0KHe-
Huax CL 13-3a HapylweHUa HepOoHaNbHOW Nepeaayn CUrHanoB WUH-
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association between elevated pro-inflammatory biomarkers and
brain damage in patients with DM. For example, Marioni RE et
al (2010) showed that inflammatory biomarkers such as IL-6 and
TNF-a correlated with cognitive decline in patients with DM type
Il [41]. Gorska-Ciebiada M et al (2015) also demonstrated high-
er levels of inflammatory markers (IL-6 and TNF-a) in patients
with DM type Il on the background of compromised memory
and attention [42]. CRP is considered to be a reliable laboratory
biomarker of brain inflammation and damage, especially in the
early stages of DM, when cognitive dysfunction is not sufficiently
pronounced, which may be especially important in the early diag-
nosis of cerebral disorders in DM [43].

Adipokines

Adipokines are mediators released from adipose tissue,
which include leptin, TNF-a, IL-6, adiponectin, adipsin, and vas-
cular endothelial growth factor [35]. Adipokines are involved in
the pathogenesis of brain damage by promoting angiogenesis,
inflammation, cell proliferation, and insulin resistance [44, 45].
Elevated serum leptin levels have been shown to be associated
with lower cognitive abilities, especially in elderly patients with
DM type Il [46]. A study by Garcia-Casares N et al (2016) showed
that low levels of adiponectin are associated with impaired glu-
cose metabolism and decreased gray matter volume in patients
with DM type Il (p<0.001). A positive correlation between high
levels of leptin and low cognitive abilities in 1057 patients with
DM type Il was also demonstrated (p<0.02) [47]. Thus, adipokines
can be valuable laboratory biomarkers of cognitive impairment,
especially adiponectin and leptin [1].

Biomarkers of OS

0OS may play a key role in cerebral complications of DM due
to impaired neuronal insulin signaling, activation of AGEs, and
protein kinase C, which leads to aggravated brain inflammation
and neurodegeneration [48]. AGEs may play a key role in the for-
mation and accumulation of neurotoxic B-amyloid in the brain
not only in patients with Alzheimer's disease but also in DM pa-
tients [49]. It has been shown that AGEs naturally accumulate
with age, but their deposition is especially enhanced in hypergly-
cemia and OS, which is typical for patients with DM type Il [50].
RCT involving 167 patients with DM type Il, showed that serum
levels of AGEs were elevated in patients with clinical cognitive
dysfunction as a manifestation of brain damage [51].

Biomarkers of brain neuroreceptors

Dysfunction of the main cerebral neuroreceptors can lead
to cognitive deficits and be an important factor in brain damage
[52]. An increase in the concentration of AAT to glutamatergic
and dopamine neuroreceptors may indicate the activation of the
glutamatergic and dopaminergic systems as manifestations of OS
and excitotoxicity processes that may underlie brain damage [53].
Data are presented on the increase in AAT to glutamatergic and
dopamine receptors in children with a chronic course of DM type
I, which may be specific markers of brain damage in this group
of patients on the background of OS and excitotoxicity processes
[54].

CONCLUSION

CNS dysfunction is an important clinical complication of DM
type | and I, which is often underestimated in clinical practice,
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CYNMHa, aKTMBALMM KOHEYHbIX NPOAYKTOB rnKupoBaHua (KIMT), ak-
TMBaLMM NPOTENHKMHA3bl C, YTO NPUBOAUT K YCUAEHUIO BOCNANeHNA
M 1 HelipogereHepaumm [48]. KM moryT urpaTb KAloYeByo pob B
06pa3oBaHNUM 1 HAKOM/IEHWUM HEMPOTOKCMYecKoro B-amunonaa 8 MM
He TONBKO Y NaLUMEHTOB ¢ 60/1e3HbI0 ANbLireiiMepa, HO U Y NaLMeHTOB
¢ C/3, [49]. NokasaHo, uto KNI ectecTBeHHbIM 06Pa3oM HaKanAMBaloT-
CA C BO3PACTOM, OZLHAKO WX OT/IOMeHWe 0COBEHHO YCUAMBAETCA NpK
runepravkemun n OC, 1 3T0 XxapakTepHo Ana naumeHTos ¢ CA Il Tuna
[50]. PKW, Kyna Bownu 167 naumeHTos ¢ CA Il TMna, nokasano, Yto
ypoBHM KM B CbIBOPOTKE KPOBM 6blIM MOBbILLEHBI UMEHHO Y MaLUeH-
TOB, KOTOPbIE UMENWN KNUHUYECKYH KOTHUTUBHYH AUCOYHKLMIO, KaK
NposABAEHUs NOBpPeXAeHWe mo3ra [51].

BuomapKépbl MO3roBbix HeiipopeLenTopos

OnchyHKUMA OCHOBHbLIX HeilpopeuenTopoB M moxeT npu-
BOAWTb K KOTHUTMBHOMY AedULUTY U ABNATLCA BaXKHbIM (aKTOpPOM
nopaxeHua M [52]. MoBblweHWe KoHUeHTpauumn AAT K riyTamatep-
rMYeckMM 1 AoGaMMHOBLIM HeMpopeLenTopam MOXKeT CBUAETeNb-
CTBOBaTb 00 aKTMBaLMKM [NyTamaTeprMyeckon u podamuHepruye-
CKOM cuctem, Kak npoasneHna OC v NpoLLeccoB IKCAUTOKCUUHOCTH,
KOTOpble MOryT NeaTb B 0CHoBe nopaxeHus M [53]. Mpusoaatca
JaHHble 0 nosblweHnn AAT K rayTamaTepruyeckum v JoGammHOBbIM
peuenTtopam y geteit ¢ C4, | Tna Ha GoHe XPOHMYECKOTO TEUYEHMS, KO-
TOpble MOTYT ABNATLCA CNeuudUUecKMMU MapKEPaMm NoBpeXAEeHNA
M y A@aHHOTO KOHTMHIEHTa NauueHToB Ha ¢oHe npoueccoB OC 1 3k-
CaWTOKCMYHOCTK [54].

3AKNIOYEHUE

OuncdyHkuma LHC aBnsetca BaKHbIM KNMHUYECKUM OC/IOMKHE-
Huem CA | n |l TMNOB, KOTOPaA Ha NPaKTUKe YacTo HeaooLEeHWNBaET-
A, 32 CYET yero nopaxeHus MM ocTatoTca cnabo AMarHoCTMpyeMbim
KNAMHWYECKMM NPOABAEHUEM AaHHOW 3HAOKpUHONaTUu. CywectsyeTt
60/blLOE KONMYECTBO PA3/IMYHLIX N1abOPATOPHBIX CcneuudrUyeckmx
6romapképos nopaxeHua 'M npu C[l, ogHako naeanbHoro bromap-
KEpa 10 CUX MOop TaK U He HallaeHo. OfHaKo, CyLLECTBYIOLLMI apceHan
NabopaTopHbIX GOMApPKEPOB C BbICOKOW CTENEHbIO A0Ka3aTeNbHOCTU
MOeET AnarHocTuposaTb nopaxenuna 'M npu CA 1 v Il Tunos, Kotopble
Ha NpaKTWKe NPOABAAIOTCA KOTHUTUBHBIM AedpuumnTom 1 popmuposa-
HUEM AEMEHTHbIX COCTOAHUI. C y4ETOM TOro GakTa, YTo Yy BO3PACTHbIX
nauvenTos ¢ CA Il Tuna 3abonesaHwue yacTo npoTekaeT Ha GoHe conyT-
CTBYIOLLEN NATONOTMM (TMNEPTOHMYECKasn BonesHb, HeilpoaereHepa-
TUBHble 3ab0/1eBaHWMA), KOTOPbIE Camu MO cebe ABAAITCA MOLLHbIMU
Tpurrepamu nospexaeHns M n GopmMpoBaHMA KOTHUTUBHOM AuC-
bYHKUMM, ponb HEKOTOpbIX BMOMapKEPOB (Hanpumep, HelpocneLl-
ndnyecknx 6esKoB), MOKeT BblTb TONBKO AOMONHUTENbHOW, HO He
onpeaenstoLen.

MaKcumanbHo paHHee onpeaeneHue cneuuduyeckux Guomap-
KépoB nospexaeHna M no xogy TeyeHWA JaHHOro 3aboneBaHuA
MO3BONUT YAYULINTb AUATHOCTUKY LiepebpanbHbIX HapyLLeHU 1 pac-
CMOTpPETb BOMPOChI O NOAKIYEHNM LiepebponpoTEKTOPHOM Tepanum
C LeNbi0 YMEHbLUIEHMA KNMHUYECKMX NposBaeHuin aucdyHkumm LIHC u
YNYYLLEHUA KaueCTBa XMU3HW NaLMEHTOB.

due to which brain lesions remain a poorly diagnosed clinical
manifestation of this endocrinopathy. There are many laboratory
biomarkers of brain damage in DM, but the ideal biomarker has
not yet been found. However, the existing arsenal of laboratory
biomarkers with a high degree of evidence can diagnose brain
lesions in DM type | and Il, which are manifested by cognitive
deficits and dementia. Elderly patients with DM type Il often have
comorbidities (hypertension, neurodegenerative diseases), which
are powerful triggers for brain damage and cognitive dysfunction,
therefore the role of some biomarkers (for example, neurospecif-
ic proteins), can only be accessory, but not decisive.

The earliest possible detection of specific biomarkers of
brain damage in DM will improve the diagnosis of cerebral disor-
ders and consider the use of cerebral protection therapy in order
to reduce the clinical manifestations of CNS dysfunction and im-
prove the quality of life of patients.
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METOABI MHAYKLIVN POAOB JKEHIIIVH C TSIDKEAOW IMTPEDKAAMIICUEN

M.S. KAMIMAOBA!, b.K. KOMUMAOAOBA?, @.P. IIIAH-XOAKAEBA!, M. KUEMUAAVH30AA!

1 Axymepckmit oraes, TagKUKCKHiT HAYTHO-MCCACAOBATEABCKILI MHCTUTYT aKyIIepCTBa, THHEKOAOTII U mepuHatoorim, Aymante, PecryGanka Taaxuku-
cTan

2 Kadeapa axymepcrsa u rusekoaorun Ne 2, TagXUKCK1iT TOCyapCTBeHHBIN MeAUIIMHCKIIT yHuBepcuTeT uM. AGyaan nouu Cuno, Aymante, Pecrry6anka
Taaxukucran
B cTaTbe NpeacTaBneH 0630p MTepPaTypbl, NOCBALLEHHbIW COBPEMEHHBIM BO3MOXKHOCTAM MHAYKLMK poZoB (MP) npu TAxkénoi npeaknamncum (TM). TN
ABNAETCA rPO3HbIM OC/IOKHEHNEM BepeMeHHOCTH, TPeDYIOLMM POoAopa3peLleHNs, ABAAIOLLErocA eAUHCTBEHHbIM COCOOOM NeyeHus AaHHOM naTo-
noruu. bonee 6aaronpuATHBIM CNOCO6OM POZAOB A/1A KeHLMH ¢ TIT CUUTatOTCA eCTECTBEHHbIE POAbl. MICKNOUYEHWEM ABNAIOTCA CyYau, KOrAa UMELTCA
aKyllepcKkue nokasaHusa Ans Kecapesa ceyeHus (KC) uau HeobxogumocTb CPOYHOTO POAOpa3speLleHns U3-3a ociokHeHuit TI1. Bonpocsl noaxonos
npv Bblbope metoga UP ansa eHWwuH ¢ TN ocTaloTea He A0 KOHLA M3YYeHHbIMM, OCOBEHHO Npy HEOBXOAMMOCTU JOCPOYHOTO posopaspeLleHus. B
CBA3M C 3TUM, NPOAO/IKEHUE UCCNIef0BaHMI NO NOUCKY Hanbonee npuemnemblix metofoB VP xeHwmHam ¢ TN ABAAeTCA BeCbMa aKTyabHbIM. MoucK
IUTepaTypHbIX MCTOYHMKOB NpoBeaéEH B pecypcax elibrary, Cyberleninka, PubMed.
KntoueBble cnoBa: 6epemeHHOCMb, MAMENAA NPEeIKNAAMIACUSA, UHOYKUUA podos, MemoObl UHOYKYUU POOos.

Ona yutuposaHua: Kamunosa Mf, Koumaogosa BK, NwaH-Xoaxaesa ®P, Kuémunaamusoga M. MeTofbl MHAYKLMW POAOB MKEHLUMH C TAXKENOW npes-
Knamncueit. Becmuuk AsuyeHHsl. 2023;25(3):380-9. https://doi.org/10.25005/2074-0581-2023-25-3-380-389

INDUCTION OF LABOR IN PRE-ECLAMPTIC WOMEN

M.YA. KAMILOVA!, B.K. KOIMDODOVA?, F.R. ISHAN-KHODZHAEVA!, M. KIYOMIDDINZODA'

1 Obstetrics Department, Tajik Research Institute of Obstetrics, Gynecology and Perinatology, Dushanbe, Republic of Tajikistan
2 Department of Obstetrics and Gynecology Ne 2, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

The article presents a literature review on the current possibilities of induction of labor (IOL) in severe preeclampsia (SPE). Delivery is the only
treatment for preeclampsia (PE), a serious pregnancy complication. In women with SPE, better maternal and perinatal outcomes are associated
with vaginal delivery. The exceptions are cases where there are obstetric indications for cesarean section (CS) or the need for urgent delivery due to
complications of PE. The optimal IOL methods for women with SPE, especially when early delivery is necessary, are still not established. In this regard,
studies on the most appropriate I0L methods for women with PE are crucial. A literature data search was conducted through Elibrary, Cyberleninka,
and PubMed to obtain relevant information from the abovementioned databases.

Keywords: Pregnancy, severe preeclampsia, labor induction, methods of labor induction.

For citation: Kamilova MYa, Koimdodova BK, Ishan-Khodzhaeva FR, Kiyomiddinzoda M. Metody induktsii rodov zhenshchin s tyazhyoloy preeklampsiey [Induction
of labor in pre-eclamptic women)]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(3):380-9. https://doi.org/10.25005/2074-0581-2023-25-3-380-389

Mpesknamncus — 370 cepbE3HOe OCNOMHEHUE BepemeHHOCTH, PE is a severe pregnancy complication and a leading cause

KOTOpOe ABNAETCA OLHOW U3 IMaBHbIX NPUYMH MATEPUHCKOM U Nepu-
HaTaNbHOM CMEPTHOCTU. YieNbHbIN BEC CIy4aeB MaTEPUHCKOW CMepT-
HOCTW OT NPE3KNAMMNCUN AOCTUrAeT B HEKOTOPbIX cTpaHax 25%. OgHa
TpeTb bepemeHHOCTEN KeHLWWH ¢ TN 3aKaHYMBaETCA NPeXaeBpemeH-
HbIMK pofdamu. MNepuHaTanbHaa CMepPTHOCTb MpW NPesKnamncum B 4
pa3a NpeBbIWAET NOKa3aTesb B 06Liel nonynauum bepeMeHHsbIX, ne-
puHaTanbHas 3aboneBaemMocTb cocTasnseT 560 npomunne [1].

Mpesknamncus conpoBoXaaetca AnchyHKUmMe opraHos. W3-
BECTHO, YTO TO/IbKO pofopaspelleHne NeYnT Npeakaamncuio, a Boc-
CTaHoBNeHWe AWUCOYHKLMM OpraHoB, 0BYCNOBAEHHbIX NPeKnamncu-
el, NponcxXoauT nocse posos [2].

MeTopg, pogopaspelleHna XKeHWwuH ¢ Tl 3aBUCUT OT COCTOAHUA
MaTepu ¥ NN0AQ, HAIMUMA OCNOKHEHUI NPE3KNAMMCUM, CPOKA recTa-
LMK, COCTOAHUA MATOYHO-NIOA0BO-NNALEHTAPHOIO KPOBOTOKA. Tak-
TWKa KacaTe/lbHO BpemMeHu U cnocoba pofoB eHwuH ¢ TM Tpebyet
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of maternal and perinatal death. Up to 25% of maternal deaths
in some countries are linked to PE and eclampsia. Around one-
third of pregnancies in women with SPE result in preterm birth.
Perinatal mortality is four times higher in pregnant women with
PE compared to the general population, and perinatal morbidity
is 560 per 1,000 births [1].

PE is a condition that causes organ dysfunction during preg-
nancy. The only cure for PE is delivery, after which the affected
organs usually recover [2].

The delivery mode for women with PE depends on several
factors, including maternal and fetal state, complications, gesta-
tional age, and uterine-fetal-placental blood flow. When dealing
with SPE in pregnant women, it's essential to personalize the ap-
proach by selecting the appropriate timing and mode of delivery

[3].
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He TONbKO AMdPEpPeHLMPOBAHHbIX, HO Y UHAMBUAYANU3UPOBAHHBIX
noaxonos [3].

OCHOBHble YCU/IMA CNeLWanncToB COBPEMEHHOrO aKyLlepcTsa
Hanpas/ieHbl Ha YNyYLLIEHWE aKyLLIEPCKUX U NepUHaTaNbHbIX MCXOL0B,
CHUKeHue YacToTbl KC. BepeMeHHOCTb, NpoTeKatoLan Ha doHe T, As-
NAETCA OTHOCUTENbHbIM NoKa3aHuem K UP, 4uto onpeaenseT BaXHOCTb
NMOWUCKa ONTUMA/IbHBIX METOAOB U CPOKOB POLOPA3PeLLeHUs, a TaKKe
NpPOrHo3MpoBaHMA 3pdeKTMBHOCTM MHAYKLMKU. P onpasaaHa npu co-
CTOAHMSAX, KOTa ONacHOCTb NPoAeHUs BepeMeHHOCTM npeBanupyer
Haj, BMeLLaTe/IbCTBOM B eCTECTBEHHBIV XOZ, PenpoayKLyM YenoBeKa.
Mpv WP noBbIWakOTCA PUCKMU YBEAUYEHWUA YACTOTbl ONEePaTUBHbLIX Ba-
rMHanbHbIX pofos, KC, auctpecca nnoga, rmnepctumynaumm pogos. B
KNIMHUYECKNX peKoMeHAaumMax pasanyHblx ctpaH no WP npusogatca
MOKa3aHWA U NPOTMBOMOKA3aHUA K Hel, On1caHbl peKoMeHAyemble
meToabl. Ho A0 HacToALLero BpemeHu 0CcTatoTca CnopHbIMU BOMpPOCa-
MW YCMELWHOCTb MHAYKLMM B 3aBUCHMOCTH OT METOZA, BbIOGOp MeayKa-
MEHTa AN1A MHAYKLMWU NPU HEAOHOLLEHHOM CPOKE reCTaLum Y KEeHLLMH
C npesknamncvei [4].

B TaguKucTaHe pa3paboTaHbl CTaHAAPTU3MPOBaHHbIE NOA-
XoAbl BeAeHWA eHLWmH ¢ Tl1, KoTopble npefycMaTpuBatoT Npu Ao-
HOLUEeHHOM BepemMeHHOCTU OKa3aHMe HEOT/IOKHOM aKyLUepCKoW no-
MOLLY W POAOpa3peLleHne, @ B CPOKax bepeMeHHOCTV MeHblue 34
HeZenn+5 gHel — NoAroToBKY He3penblx NETKMX Naoaa B TedeHue 48
4acoB C NOCNeayoLLMM poaopaspeLeHem?.

OpaHaKo B nocnesHue rogpl NoABAAKOTCA UCCNEA0BAHNA NO CPaB-
HEHMIO aKYLLEPCKMX M NepUHaTaIbHbIX UCXOA0B Y MKEHLLMH, KOTOPbIM
0Ka3blBa/IOCb BMELLATENbCTBO ANA POAOPaA3PeLleHNsa U BblXnaaTeb-
HOW TaKTUKU. CPaBHUTENbHBIN aHaM3 UCXOL0B MHAYLMPOBAHHBIX U
CaMOMpPOUN3BO/IbHbLIX MPEXAEBPEMEHHbIX POAOB Y XEHWMH C npes-
Knamncuen nokasan, uyto npu UP B cpoke 34 Hegenn bepemeHHOCTU
65% popos npotekanu 6e3 ocnokHeHui. B 35% cnyyaes 3apeructpu-
pOBaHbl TaKME OC/IOKHEHMA, KaK MHAYKLMA 6e3 apdeKTa B KaxKA0M
3-m cnyvae, 4OPOJOBOE M3AWUTME OKONOMAOAHLIX BOA — B KaXAOM
5-m cnyyae, auctpecc naoga — B Kaxaom 10-m cnyyae, aToHuA mar-
Ku — B 9%, NpexAeBpeMeHHasn 0TC/N0MKa HOPMa/IbHO PACNONOKEHHOM
nnaueHTbl — B 14% cnyyaes. ITM UMdpbl HE OTANYAAUCH OT COOTBET-
CTBYIOLLMX MOKasaTenel npu ecTeCTBEHHOM TeyeHun poaoB. [oKa-
3aTenbcTBa OTCYTCTBMA NPEUMYLLECTB WHTEPBEHLIMOHHON MOMOLLM
Mo CPAaBHEHWIO C BbIXKMAATENbHOMN TakTMKOM npu TIN mexay 24 n 34
Heaensamv bepemeHHOCTM Nony4yeHbl M3 KOKPEHOBCKOTO cucTema-
TUYecKoro 0630pa, BKAKOYAIOLLEro WEeCTb UCMbITaHUi ¢ yyacTuem 748
eHWwmH c TM B cpoke BepemeHHOCTM MeHee 34 Heaenb. MoKasaHo,
4TO YacToTa OCNOXKHEHWN TIM (sknamncms, HELLP-cuHapom, oTék ner-
KWX, MOYEYHaA HELOCTaTOYHOCTb) HE 3aBUCHUT OT TOFO, aKTUBHO MW
BbIXKMAATENbHO BefyT 6epeMeHHbIX C AaHHbIM OC/OKHEHWEM recTa-
umn. MepuHaTanbHble NCXOAbI TaKKe He OTIMYANUCL NPY aKTUBHON U
BbIKMAATE/IbHOM TaKTUKe BeaeHns bepemeHHbIx ¢ TI [5, 6].

CornacHo faHHbIM APYroro UccAefoBaHuA, pogopaspelleHme B
TeyeHMe 24 4acoB XKeHLWWH ¢ TN cnocobCcTBYET YBENMYEHNIO YACTOTbI
KC 1 He yMmeHbLLaEeT 4acToTy HEBNAroNPUATHBIX NEPUHATA/IBHBIX UCXO-
poB.. Yacrota KC Bo3pactana y xeHwuH ¢ Tl n BegeHMM pogos ecte-
CTBEHHbIM MyTEM, BBUY MOBbILIEHUA KONUYECTBA C/ly4aeB cnabocTu
pOAOBOV AEATENBHOCTH, OCOBEHHO NPU HEAOHOLIEHHOM CPOKe bepe-
MeHHocTH [3].

CornacHo MHeHUWIO Apyrux uccaefoBaTenei, MHAYKLUMA POAoB
rnaHavHom E1 B JOHOWEHHOM CPOKe 6epemMeHHOCTM CHUKAEeT Ya-
ctoTy KC 1 4acToTy OCNOMKHEHUI NPeaKNamncum y maTtepu. Takue ke
[JaHHble Noay4YeHbl NPY 3anNaHUPOBaHHbIX POAAX B HEJOHOWEHHOM

1 Y3akosa Y/, A6dypaxmaHos @M, Kamunosa MA. KnuHuyeckue
peKkomeHOayuU o 8e0eHUI0 2unepmeH3usHbix HapyweHuli 8 akywepcmee.
Aywan6e: GIZ; 2015. 101 c.

The primary objective of modern obstetrics is to improve
maternal and perinatal outcomes while reducing the CS rates.
Pregnancy complicated by SPE is a relative indication of I0L. Op-
timal timing and mode of delivery, as well as predicting the ef-
fectiveness of 10L, are essential. IOL may be used when the risks
of prolonged pregnancy outweigh interference with natural de-
livery. IOL is associated with increased rates of operative vaginal
delivery, CS, fetal distress, and uterine hyperstimulation. Various
clinical guidelines outline indications, contraindications, and rec-
ommended methods for IOLs. However, IOL success varies by
method; optimal medication for preterm PE remains controver-
sial [4].

In Tajikistan, standardized approaches have been developed
for managing women with PE. These approaches provide emer-
gency obstetric care and delivery during full-term pregnancy. For
pregnancies less than 34 weeks and five days, the approach in-
volves the intervention promoting lung maturity within 48 hours,
followed by delivery®.

However, recent studies have compared maternal and peri-
natal outcomes in women who underwent IOL versus expect-
ant management. A study comparing induced and spontaneous
preterm labor outcomes in women with PE found that 65% of
births at 34 weeks of gestation via IOL were uncomplicated. Com-
plications may occur during IOL, affecting 35% of cases. Failed
induction occurs in every third case, premature rupture of mem-
branes in every fifth case, fetal distress in every tenth case, uter-
ine atony in 9% of cases, and placental abruption in 14% of cases.
These data are consistent with the expected indicators for vaginal
delivery. Evidence suggests no benefit of induction over expect-
ant management for SPE between 24- and 34 weeks gestation,
based on a Cochrane review of six trials involving 748 women. It
has been demonstrated that the incidence of complications as-
sociated with SPE (such as eclampsia, renal, pulmonary, cardiac,
or hepatic dysfunction (e.g., HELLP syndrome)) is not affected
by whether pregnant women with this gestational complication
undergo active or expectant management. There were no differ-
ences in perinatal outcomes between pregnant women with SPE
managed actively versus expectantly [5, 6].

Another study found that delivery within 24 hours in wom-
en with SPE increased the rate of CS section and did not reduce
the rate of adverse perinatal outcomes. The rate of CS increased
in women with SPE and in vaginal delivery, due to an increase in
the incidence of labor failure, especially in preterm gestation [3].

According to other researchers, induction of labor by glan-
din E1 at full-term pregnancy reduces the rate of CS and the inci-
dence of complications of PE in the mother. The same data were
obtained for planned births in premature pregnancy — the cumu-
lative morbidity and mortality of mothers decreases. The incon-
sistency of literature data dictates the need to continue scientific
research on the management of women with SPE [7, 8].

When deciding to induce labor, practitioners should possess
up-to-date knowledge of I0L methods, including cervical ripening
and stimulating contractions, to ensure the safety and effective-
ness of the IOL [9].

Currently, there are mechanical and pharmacological
methods of I0L. Mechanical methods include manual detach-
ment of the inferior pole of the amniotic membrane from the
lower uterine segment (with the ripe cervix), and the cervical
ripening for I0L can be achieved using a balloon. One of the

1 Uzakova UD, Abdurakhmanov FM, Kamilova MYa. Clinical guidelines for the
management of hypertensive disorders in obstetrics. Dushanbe: GIZ; 2015. 101 p.
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CpoKke HepeMeHHOCTU — CHUMAETCA COBOKYMHasA 3aboneBaeMocTb U
CMepPTHOCTb MaTepeii. MPOTUBOPEYMBOCTb AAHHbIX IUTEPATYPbI AWK-
TyeT He0bXoAMMOCTb NPOAOMKEHNA HAy4HbIX UCCAIEA0BAHMIA NO NPO-
6neme BefeHUA KeHWwwH ¢ TN [7, 8].

MpuHATHE peLweHns o HeobxogmmocTu WP, Bbibope crnocoba WH-
AyKupumn ByayT 3pdeKTMBHBIMM M Be30MacHbIMKM, ECIM NPAKTUYECKUE
BpauM BNAJEIOT COBPEMEHHbIMM AaHHbIMM O meTogax WP, Bkatovas
METOAbI CO3PEBAHMSA LUEWKM MATKM U METOAbI CTUMY/IALIMM CXBATOK [9].

Ha cerogHAWHWIA AeHb CYLLECTBYIOT MeXaHU4YeCKUe U MefuKa-
MeHTO3Hble meToabl MP. K MmexaHWyeckMm meTogam OTHOCATCA OTC/10-
€HUe HUXKHEro Mosca MAoAHbIX 060/104eK (MPU MOArOTOB/EHHOM
LWelKe MaTKM) U Mcnonb3oBaHue HanoHUYMKA /19 NOATOTOBKM LUEeWKK
MaTKM K MHAYKUMKU. 3 MexaHU4YeCKUX MeTo0B NPenHAYKLMW POAOoB
Hanbonee pacnpocTpaHEHHbIM MeTOAOM ABAETCA UCNOAb30BaHWe
6annoHHoro Katetepa. MP ¢ nomolupto KateTepa dones NpuBoauT K
40% ycnewHoMy BarMHaibHOMY poAopaspelleHmnto. [na KeHWWH ¢
KC B aHamHe3e BO3MOXHO NpUMeHeHMe KaTeTepa Pones ansa noaro-
TOBKM LUEVKM MaTKM K poAam, Npu UCMoNb30BaHMM KOTOPOro OTMe-
ueH 3ddeKT M HEBO/bLIOE KONMYECTBO OCNOKHEHUI Kak aKyLLEPCKUX,
Tak 1 ana nnoga. MP ¢ nomoublo Katetepa Pones Hbina npusHaHa
6e30MacHOM Yy }KeHLWWH ¢ ogHowu onepaumeii KC B aHamHese. Ciyyaun
nepuHaTaNbHON U MAaTEPMHCKON CMepPTHOCTM oTcyTcTBoBasm [10, 11].
B npoaHann3npoBaHHbIX IMTEPATYPHbIX UCTOYHMKAX He HANAEHO WH-
¢bopmaLLMM B OTHOLLIEHMW MOBbLILIEHWS YACTOTbl CEMTUYECKMX aKyLIep-
CKUX OC/IOXHEeHUI Npu UCNONb30BaHUK KaTeTepa dones, KOTOPbIi
BBOZMTCA B LIePBUKabHbIV KaHaA C LieNblo NOAFOTOBKM LUEMKM MaTKU.
Mo MHeHWI0 aBTOPOB HACTOALLEN CTaTby1, B HEKOTOPbIX KAMHUYECKMX
CUTYaLVMAX UCNONb30BaHMe BasIOHYMKA 415 NOATOTOBKM LWENKM MaT-
KM K MHAYKLMM MOXKET NPeacTaBATb Yrpo3y CEeNnTUYECKUX OCNOXKHE-
HUWiA. Tak, B Cyyanx NoBpexAeHWA NAoAHbIX 060104eK B pesynbraTe
BBeZeHMA MHTPaLEPBUKaNbHO KaTeTepa Posies BO3HUKAET CUTyauma
BO3MOXXHOCTM BOCXOAALLEN UHOEKLMM U PA3BUTUA XOPUOAMHUOHMTA.
OfHaKo, 3TOT BONpOC TpebyeT UsyyeHus.

OfHVM M3 MeAMKaMEHTO3HbIX MeTOO0B NPEeuHAYKLUM pPosoB
ABIAETCA UCMNOMb30BaHNE MUPENPUCTOHA, CUHTETUYECKOTO aHTAroOHM-
CTa NporecTepoHa Ha YpoBHE €ro PeLenTopos, NPU UCMO/Ib30BaHWUM
KOTOPOro MPOWCXOAUT YKOPOUYEHWe CpeAHero nepuofa NpeuHayK-
LMA-MHAYKUMA-pOApI; noBblwaeTca 3GpPeKTMBHOCTL mocneaytoLero
BBeZleHWA NPOCTaraHANHOB [/1A Pa3BUTUA PETYNAPHONM POJOBOW Je-
ATenbHocTH [12].

M3yueHune addeKTUBHOCTU MUDENPUCTOHA Y KEHLLMH C He3pe-
N0V WeNKOW MaTKM NOKa3ano, YTo ero UCMNO/Ib30BAaHWE CHUXKAET PUCK
popopaspelienns onepauyeit KC, cokpaliaer 6e3soaHbIV nepuog,
YMEHbLUIAET yAeNbHbI BEC HEOHATasIbHbIX CEMTUYECKUX OC/I0MHE-
HuWit. Bonee, uem y 80% eHLWMH poabl HauMHanucb 6e3 apyrux no-
NOJIHUTENbHBIX BMELIATENbCTB MOC/Ne CO3PEBAHUA WENKN MaTKH, a Y
MOBTOPHOPOZALLMX EHLLUMH CHUNKANACh NPOAOIKUTENBHOCTb POLOB
M YacToTa aHOMasIMi poLoBoO AedTenbHocTH [13].

OfHaKo, Ha OCHOBAHWM Pe3y/IbTaTOB HaY4HbIX UCCNEeL0BaHMUIA 1
NPOTOKO/I0B HEKOTOPbIX CTPaH, MedUNPUCTOH MOXKeT BbiTb UCNONb-
30BaH 418 NPEUHAYKUMM (BOCTUXKEHWE BNAronpuATHOTO COCTOAHMA
LeViKK) TONIbKO NPU aHTeHaTabHoM rnbenv naoga [14, 15].

Bosblas YacTb UCCNEA0BaHMI NOCAEAHMX JIET MOCBALLEHA MUC-
NoAb30BaHMIO MPOCTaraHAMHOB AnA npeuHaykumnm n UP. Tpocta-
rNaHAMHbI, ABAAACH NPOMU3BOAHBIMU KMPHBIX KUCAOT, 061agatoT buo-
JIOTUYECKOW aKTMBHOCTbIO, 3$dEKT KOTOPOI CBOAUTCA K MOBbILEHUHO
W NOAZEPIKKE TOHYCA [MaAKoM MyckynaTypbl. MpocTamaHanHbl obHa-
pyeHbl BO BCex opraHax 1 TKaHsax. CyluectsyeT 2 Knacca NpocTariaH-
anHos — MIE2 (npocTtarnanamt E) u MIE2a (npoctarnaHguH E2al). MIE2
BbIpabaTbIBAaETCA TKAHAMM LIEMKM MATKM, CNOCOBCTBYET YMEHbLUEHUIO
KO/MIareHa B TKaHAX LUEMKM MaTKu, AOMUHUPYET B Hayaje pofoBO-
ro akta. MME2a BblpabaTblBaeTCH B MAaTEPUHCKOW YacTU NALEHTbI U B
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most common mechanical methods for pre-IOL involves using
a balloon catheter. Using a Foley catheter for IOL increases the
likelihood of successful vaginal delivery by up to 40%. For wom-
en who have had a CS in the past, cervical ripening can be done
using a Foley catheter. This method is effective and has a low
incidence of complications, both for the mother and the baby.
A Foley catheter for IOL is safe in women with a previous CS.
There were no perinatal and maternal mortality [10, 11]. In the
analyzed literature, no information was found regarding an in-
crease in the incidence of septic obstetric complications when
using a Foley catheter inserted into the cervical canal for pre-
IOL cervical priming. However, we suggest that using cervical
ballooning for pre-IOL may cause septic complications in some
clinical settings. When an intracervical Foley catheter causes a
rupture of the membranes, it can lead to ascending infection
and chorioamnionitis. It is essential to conduct further research
on this matter.

One of the pharmacological methods of pre-IOL is mife-
pristone, a synthetic progesterone antagonist of glucocorticoid
and progesterone receptors, which shortens the average induc-
tion-to-delivery time. In addition, the effectiveness of the subse-
quent prostaglandin analogs administration for stimulating myo-
metrial contractility increases [12].

Mifepristone in women with an unripe cervix may reduce
cesarean delivery rates, shorten the latent phase, and lower neo-
natal septic complications. After undergoing cervical ripening,
over 80% of women went into labor without additional interven-
tions. In multiparous women, labor duration and labor abnormal-
ity rates decreased [13].

However, based on scientific studies and protocols, in some
countries, mifepristone can only be used for pre-IOL in cases of
antenatal fetal death to achieve cervical ripening [14, 15].

There have been a significant number of studies in recent
times that have explored the use of prostaglandins for pre-IOL
and IOL. Prostaglandins are fatty acid derivatives with biologi-
cal activity that increases and maintains smooth muscle tone.
Prostaglandins are present in all organs and tissues. Prostaglan-
dins — PGE2 (prostaglandin E) and PGE2a (prostaglandin E2a)
are the most prominent prostanoids in parturition. During the
early stages of human labor, PGE2 plays an important role. The
myometrium, cervix, fetal membranes, and placenta continuous-
ly produce PGE2 throughout pregnancy. PGE2 helps to dissolve
collagen bundles in the cervix, increase hyaluronic acid levels,
and increase submucosal water content. This process changes
the physical properties of the cervix, making it soft, elastic, and
dilated. PGE2a is produced in the maternal part of the placenta
and the uterus wall, stimulating uterine contractions. Dinopros-
tone is an analog of PGE2, while misoprostol (Cytotec) is an an-
alog of PGE2a. A comparison of the effectiveness of misoprostol
and dinoprostone for pre-IOL showed that the mean induction
to delivery time, increased need for oxytocin augmentation, and
the mode of delivery were similar in the two groups. The rates of
uterine tachysystole with misoprostol administered every 4 hours
were significantly lower than with dinoprostone [16, 17].

A comparison of the effectiveness of both groups of pros-
taglandins showed the same rates of vaginal delivery and an in-
creased risk for adverse pregnancy and delivery outcomes. How-
ever, the frequency of dinoprostone use influenced the rates of
CS and adverse perinatal outcomes [18, 19].

The understanding of the biomedical importance of pros-
taglandins increased significantly during the late 1980s. Prosta-
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CTEHKe MaTKW, NOoAAEep*KUBAeT COKpalleHua mMaTku. AHanorom MIE2
ABNAETCA AMHONPOCTOH, aHanoramu MIE2a — MU30MPOCTON U CalTOTeK.
CpaBHeHve 3$dEKTUBHOCTU MCMONb30BaHWA MMU3ONPOCTONA U AUHO-
NPOCTOHA ANA NPEUHAYKLMM POLOB NOKA3aso, YTo CpefHUe UHTEpBa-
Nbl BPEMEHM A0 POAOB, NOTPEBHOCTb B YBEMUEHUM [03bl OKCUTOLMHA
1 NyTW poaoB Bblin 0AMHAKOBLIMM B ABYX Fpynnax. YacTota MaToyHoOM
TaXMCUCTONMM NPU NPUMEHEHUM MM30MPOCTONA Kaxable 4 yaca bbina
3HAYUTENIbHO MEHbLLIE, YEM NPU NPUMEHEHUM AMHONPOCTOHa [16, 17].

CpaBHeHue 3ddeKTUBHOCTM 06enx rpynn nNpoCTarnaHAMHOB
MOKa3ano O4MHAKOBYIO YACTOTY BarMHasIbHbIX POLOB W MOBbILEHHYIO
BEPOATHOCTb HEGNArONPUATHBIX UCXOA0B [/1A MAaTePU U HOBOPOMKAEH-
Horo. Ho Ha Yactoty KC 1 HebnaronpuaTHbIX NepUHaTa/IbHbIX UCXOZ0B
BINANIN KPATHOCTb UCMONb30BaHWUA AUHOMNPOCTOHa [18, 19].

BromeamMUMHCKaA 3HaYMMOCTb NPOCTaraHAMHOB PacLIMpPUAAch
B KoHUe 80-x rogos npownoro croneta. MoHMMaHue poau npocTa-
TNaHAMHOB B PENpPOAYKTUBHOMN GU3MON0rMM NPUBENO K UX LUIMPOKOMY
1 3GPEKTUBHOMY NMPUMEHEHMIO B KNIMHUYECKOM aKyLLEepCTBE U TMHe-
KOIOTMM, BKNKOYAA HapyLUeHWA MEeHCTPYanbHOro UMKAA, TepanesTnye-
CKuii abopT 1 pogp! [4, 20].

MeTaaHanus uccnegoBaHuin no agpdeKTMBHOCTM NyTei BBede-
HUs MM30NPOCTONa (NepopanbHO UAW BarvHaIbHO) MOKasan pas/iny-
HYIO A/IMTENbHOCTb MHAYKLMKW — NPU NEepopanbHOM MCMONb30BAHUU
MM30MpPOCTONA AMTENbHOCTb bblna 6onblie Ha 0,4 Yaca. YTo KacaeTt-
CA PUCKOB HEOHATaNbHOW CMEPTH, TaXUCUCTONMM, TNEePCTUMYAALMM
MaTKM, TO PUCK Bbl HUXKE, @ PUCKM TUNEPTOHYCa, NpeXKAeBPeMeHHOM
OTC/I0MKM HOPMa/IbHO PACMO/IOKEHHOM NAaLEHTbl, TOTPEOHOCTY B OK-
cuToumHe 1 KC 6b11m Bbille B 3TOW rpynne npu nepopasbHOM UCMOSb-
30BaHMM Mu30NpocTona. MeTaaHanns AMTepaTypHbIX WCTOYHUKOB,
MOCBALLEHHbIX MYTAM BBEAEHMA MM30NPOCTONA, NO3BOAMA cAenaTb
BbIBOA, aBTOPAM — NPaKTUYECKME BPaYM MOTYT NPUHUMATbL peLleHue
06 1cnonb3oBaHUM 3TOTO NpenapaTa NepopanbHO UK BarMHaNbHO B
Ka)X,0M KOHKPETHOM C/ly4ae, B 3aBUCUMOCTY OT COCTOAHUA bepemeH-
HOW YKEHLWMHbI U pebéHKa. AHanu3 nuTepaTypbl 3a nocnegHve 20 neT,
MOCBALLEHHON NPUMEHEHUIO BATa/IMLLHBIX CUCTEM AMHOMPOCTOHA C
APOBHBLIM NOCTYNAEHWEM NpenaparTa, aBastoLerocs aHanorom MrE2
ONA MHAYKUWM POZOB, M NPOCNEKTUBHOE ccneaoBaHune sGpdeKTMBHO-
CTM 1 6e30MacHOCTU CUCTEMBI C UHOMPOCTOHOM Y 18 HepemeHHbIX
noKa3sasn, uto 3GPeKTUBHOCTL AaHHOro metoza UP conoctasuma apy-
TMMW MeTOAaMU NPEUHAYKUMM/MHAYKUMKM poaos [21-23].

[poaHanu3npoBaHHble UCTOYHUKKM AUTEPATYpbl MO BOMPOCAM
meToa0B WP y eHLwmH ¢ Tl no3BOAAIT CAeNaTb 3aK/10YEHNE, YTO Bbl-
6op metoga WP, pexkunmbl [03 NPenapaTos, BO3MOXKHOCTU UCMO/b30-
BaHWA COYETAHUA METOAOB MHAYKUMK TpebyioT anddepeHLMpoBaH-
HbIX noaxonos. Mostomy npobnema Bbibopa MeToaa MP y XKeHLWH ¢
npesKknamncuelt OCTaérca BECbMa aKkTyasibHbIM HanpaBAeHeM Hayu-
HbIX UccneaoBaHuii [24-26].

OaHuM U3 ycnoBumin yenelwHon UP asnaeTca «3penas» LWwelika
MmaTku. MMpu BbibOpE MeToaa MHAYKLMM HeObXoaMMO npesycMaTpu-
BaTb NMPEVHAYKLMIO, NMOAPA3yMEBAIOLLYIO MOATOTOBKY LIENKM MaTKu
[l0 Hayana MaTouHbIX COKpalleHui. LLMpoKko ucnonbyemblit B aky-
LUEePCKOW MPaKTUKe OKCUTOLMH MOXeT ObiTb ucnonb3osaH ana WP
TO/IbKO MPU «3pesio» Wevike maTku. Mpu HebnaronpuaTHOM coctos-
HUW LWEeKN MaTKMU MHAYKLMWU POAO0B AOMKHO NpeLLecTBoBaTh Co3pe-
BaHMe LUeVKM MaTKM C UCMO/b30BaHWEM NPOCTArNAHAMHOB, KOTOPbIE
B OT/IMYME OT OKCUTOLMHA CNOCO6CTBYIOT CO3PEBAHUIO LWEMKN MaTKM.
B 10 ke Bpema nccnefoBaHve No CPaBHEHWUIO OAHOMOMEHTHOTO BBe-
JeHuna Katetepa donea M MM30NPOCTONA C NOCNEA0BATENbHBIM MX
MCMNONb30BaHWEM MOKa3ano b6onee KOPOTKMM MHTEPBAA OT Hayana
WMHAYKLUMM [0 POAOB MO CPaBHEHMIO C NOCNeA0BaTeNbHbIM UCMNO/b30-
BaHMEM, YTO YBEIMYMBA/IO YaCTOTY BarnHaibHbIX POAOB B NepBsble 24
yaca [27-29].

glandins are widely used in clinical obstetrics and gynecology for
menstrual disorders, therapeutic abortions, and childbirth due to
their role in reproductive physiology [4, 20].

A meta-analysis of studies compared oral and vaginal ad-
ministration of misoprostol. The results showed that oral ad-
ministration was associated with a more prolonged induction to
delivery time by 0.4 hours. Regarding the risks associated with
neonatal death, uterine tachysystole, and uterine hyperstimula-
tion, the group that received oral misoprostol had lower rates of
these risks. However, they had higher risks of uterine hypertonic-
ity, premature rupture of membranes, the need for oxytocin aug-
mentation, and cesarean section. After analyzing the literature on
the various routes of administration of misoprostol, the authors
concluded that clinical specialists can decide on a case-by-case
basis whether to use the drug orally or vaginally, depending on
the state of the pregnant woman and fetus. Over the past 20
years, there has been much research on using dinoprostone vagi-
nal delivery systems with intermittent dosing. Dinoprostone is an
analog of PGE2 and is used for IOL. A prospective study was con-
ducted on 18 pregnant women to assess the efficacy and safety
of the system with dinoprostone. The study found that this IOL
method is equally effective as other pre-IOL or IOL methods [21-
23].

The analyzed literature sources on methods of IOL in wom-
en with SPE led to the conclusion that selecting I0L methods,
drug dosage regimens, and using 0L method combinations re-
quire a case-by-case approach. Therefore, selecting appropriate
IOL methods for women with PE remains a crucial area of re-
search [24-26].

One of the prerequisites for a successful IOL is cervical rip-
ening. When selecting a method of 10L, it is necessary to perform
pre-10L, which implies the priming of the cervix before the onset
of uterine contractions. When used for IOL, oxytocin should only
be administered when the cervix is ripe. In an unfavorable cervix,
IOL should be preceded by cervical ripening using prostaglandins,
which promote cervical ripening, unlike oxytocin. A study com-
paring the simultaneous and sequential use of Foley catheters
and misoprostol showed that simultaneous use results in shorter
induction-to-delivery times and increased vaginal delivery rates
in the first 24 hours [27-29].

It was found that factors such as IOL, first births, high BMI,
gestational age, and living in urban areas are associated with a
higher likelihood of cesarean delivery. Assessment of these fac-
tors before IOL is essential to reduce adverse pregnancy out-
comes related to emergency CS. Therefore, before choosing an
IOL method, it is necessary to consider the patient's obstetric his-
tory and clinical presentation. Bishop score assessment at base-
line, gestational age, parity, and body mass index influence the
success of IOL. The simplified Bishop score should only determine
the need for oxytocin after the pre-IOL [30-33].

A study on the frequency of administration of misoprostol
cervically, vaginally, and sublingually showed that more than 60%
of women required a single dose of misoprostol (50 mg). Over
92% of these women went into labor in less than 10 hours. The
administration of misoprostol via the cervical route resulted in
the shortest induction-to-delivery time. The cesarean delivery
rate was lower in the group that received cervical drug adminis-
tration. No significant differences between the study groups were
revealed in the Apgar score of newborns and meconium-stained
amniotic fluid (MSAF) incidence [34, 35].
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Bblno ycTaHOBNEHO, YTO Y MaUMEeHTOK, noasepratowmxca WP,
nepBble POAbl, BbICOKAsA Macca Tena, CPOK BepemMeHHOCTU U MPOKH-
BaHME B ropofie CBA3aHbl C NOBbIWEHHbIM puckom KC. OueHKa 3Tux
baKTopoB A0 BMeLIaTeNbCTBa No P Heobxoanma ANs CHUKEHMA He-
61aronpUATHbIX UCX0A0B BEPEMEHHOCTH, CBA3AHHbLIX C IKCTPEHHbIM
KC. Nostomy nepes Bbibopom metoga UP HeobXOAMMO y4uTbIBATL
aKYLIEPCKUIM aHaMHE3 U KIMHMYECKMEe 0COOEHHOCTM NauueHTKu. Uc-
XOAHbIN 62N OLEHKM LWEeNKM MaTKM MO LWKane buwon v rectaLMoHHbIN
BO3pPacCT, MApUTET U MHAEKC MACChl TeNa BAMAIOT Ha ycnex UP. Ucnonb-
30BaHME A4/1A OLEHKM LUEMKM MaTKM YNPOLLEHHOM LWKanbl buwon pe-
KOMEH/I0BaHO TONbKO A8 onpeaeneHUs BO3MOXKHOCTM UCMNO/Ib30Ba-
HUA OKCUTOLMHA Nocae NpemMHayKumm pogos [30-33].

MccnenoBaHne Mo KpaTHOCTM BBEAEHMA MM30OMPOCTONa Lep-
BMKa/IbHO, BarMHaNbHO W CyBGAMHIBaNbHO NoKasanu, Yto 6onee 60%
JKeHLWMH noTpeboBanacb 04HOKpPaTHaA fo3a mu3onpoctona (50 mr).
Y 92,7% 3TvX KeHLWWH poabl Npon3owWwnn meHee, yem 3a 10 yacos.
Haunbonee KopoTknm bb110 BpeMs OT Hayana npuéma npenaparta 4o
aKTUBHOM $asbl POLOB Y EHLUMH C LiepBUKaNbHBIM NYTEM BBELEHWA
musonpocTona. Yactota KC 6bina HUKe B rpynne ¢ LepBrKanbHbIM MNy-
TEM MCNONb30BaHWA NpenapaTa. JoCTOBEPHbIX PA3NNYNA MeXay Uc-
cneayemMbiMM rpynnamum Nno OLEHKE HOBOPOXKAEHHbIX MO WKane Anrap
M YacToTe Cay4aeB NOABAEHUA MEKOHWUA B aMHUOTUYECKOW KUAKOCTU
He Habntoganochk [34, 35].

[JIMHONPOCTOH C KOHTPOIMPYEMbIM NOCTYNAEHWMEM NpenapaTa ya-
NWIHAN NaTeHTHyto dasy, YKopaumBan akTMBHYIO $asy 1 BTOPOM nepmog,
POLOB MO CPAaBHEHMIO C TABNETUPOBAHHbLIM BBEAEHMEM AMHOMPOCTOHA.
Mexay ABYMA rpynnamu He 6bi10 0BHAPYKEHO CYLLECTBEHHbIX pas-
NNYUiA B NPOACKUTENBHOCTM NEPBOFO NEPUOAA POAOB, YAcTOTE Baru-
Ha/IbHbIX POAOB, NOBOYHbIX PeaKLMAX UK Ucxodax ansa nnoaa [36].

B nocnegHve roabl B Honblue paboT nosBAseTca No npume-
HEHMIO KOMBWHUPOBAHHbIX METOA0B NMpenHayKumn u UP. Bonblioe
KOIMYECTBO UCCAeL0BaHUI MPOBEAEHO MO OLEHKe 3GDEKTUBHOCTU U
6€30MacHOCTM COYETAHMNA PA3IUYHBIX MEXAHUYECKUX U MeaMKaMeH-
TO3HbIX METOA0B. YacTo NCNOb3yeTCA COMETaHNE MEAMKAMEHTO3HbIX
METO/0B CO3PEBAHMA LWEWKN MaTKM C 6aNNIoHHbIM KaTeTepom. Cucte-
MaTUYeCKuit 0630p M MeTaaHaIM3 PaHAOMU3UPOBAHHbIX KOHTPOMPY-
€MblIX MCCNef0BaHUIA, CPAaBHMBAOLLMX OAHOBPEMEHHOE NMPUMEHEHME
MHTPaBarnMHaAbHOr0 MM30MNPOCTO/IA M MHTPALLEPBMKAbHOIO KaTeTepa
dones ¢ MHTPaBarnHaAbHbIM NPUMEHEHWEM MMU30MpPOCTONA ANS CO-
3peBaHMA WeEeNKM MaTKK, NoKasan, yto UP ¢ ucnonb3oBaHUeM KOMOU-
HaLMW MHTpaLLepBMKanbHOro Katetepa dones U MHTPaBarMHabHOTO
BBEAEHMA MM30MPOCTONA COKPALLAeT BPpeMA MHAYKLMM MOYTU Ha 3
4aca, a TaK*Ke PUCK MMNepCTUMYNALMKN 1 aucTpecca naoga. Pasnnumi
B Yactote KC ¥ XOpMOaMHUOHUTA He ycTaHoBAEHO [37].

PaHAOMM3MPOBAHHBIM KOHTPO/IMPYEMbIM UCCNEA0BAHMEM A0-
Ka3aHo, 4TO MCMoNb30BaHMe KaTeTepa PoneAa UM OJHOBPEMEHHOE
NPUMEHEHWE €ro C NPOCTarNaHAMHAMM XapPaKTEPU3YETCA HU3KUM
PUCKOM HEBNArONPUATHBIX HEOHATA/IbHBIX MCXOLOB MO CPABHEHMIO C
MCNONb30BaHMEM TONIbKO NPOCTarnaHaMHOB [38].

WccneposaTtenn nokasanu, y4to 4vactota KC npu cospesaHuu
LIeVKN MaTKM C UCNONb30BaHWEM ABYXDaNNOHHOIO KaTeTepa M nepo-
PanbHOrO MM30MPOCTONa, OTAENbHO MepopasbHOr0 MW30MPOCTONA
W OTAE/IbHO BarnHaibHOrO MU30MNPOCTONA bblla 3HAUNTENBHO HUMKE,
YeM NMpY CO3PEBAHMM LUEMKM MATKM C MOMOLLBIO TOJIbKO OAHOTO Ka-
TeTepa Ponesn. Camoe KOPOTKOE BPEMS OT Hayana NPeuHAYKUMKU A0
POL0B YCTAaHOBAEHO NPU NPUMEHEHUM BarMHAIbHOTO MM30MPOCTONa.
OaHaKo, MM30NPOCTO/ NOBbILIAN PUCK TMMEPCTUMYNALMM MATKM C U3-
MEHEHWMEM YaCTOTbl CEPAEYHBIX COKPALLEHMI NN0AA NO CPABHEHMIO C
KateTepom Pones [39-41].

CpaBHeHMe 3QPEeKTMBHOCTM U 6e30MacHOCTM MCMOMb30BaAHMA
ANA NPEeVHAYKUMM U UHAYKLUMU POAOB AMHOMNPOCTOHA M ABOMHOrO
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The administration of dinoprostone via controlled-release
insert resulted in a more extended latent phase, shorter active
phase, and second stage of labor than tablet administration. No
significant differences were found between the two groups in the
length of the first stage of labor, vaginal delivery rates, adverse
reactions, or fetal outcomes [36].

In recent years, there has been an increase in research inter-
est in combining methods for pre-IOL and IOL. Various mechanical
and pharmacological IOL methods have been extensively studied
for their effectiveness and safety. Balloon catheterization is often
combined with pharmacological methods for cervical ripening. A
recent systematic review and meta-analysis of randomized con-
trolled trials comparing the efficacy of intracervical Foley catheter
and vaginal misoprostol with vaginal use of misoprostol alone for
cervical ripening. The study found that using intracervical Foley
catheters and vaginal misoprostol reduced the induction-to-de-
livery time by nearly three hours. Additionally, this method was
associated with a lower risk of uterine hyperstimulation and fe-
tal distress. Differences in CS and chorioamnionitis rates have not
been established [37].

A randomized controlled trial has shown that using a Foley
catheter or its simultaneous use with prostaglandins is associated
with a lower risk of adverse neonatal outcomes than using pros-
taglandins analogs alone [38].

A study found that using a double-balloon catheter and
oral misoprostol, oral misoprostol alone, and vaginal misopros-
tol alone for cervical ripening resulted in lower CS rates than us-
ing a Foley catheter alone. The shortest time from preinduction
to delivery onset was found with vaginal misoprostol. However,
misoprostol increased the risk of uterine hyperstimulation with
changes in fetal heart rate compared with Foley catheter [39-
41].

A comparison of the efficacy and safety of using dinopros-
tone and a double-balloon catheter for pre-IOL and 0L showed
no difference in vaginal delivery rates and the duration of labor
within 24 hours. However, the women who underwent induc-
tion with dinoprostone exhibited uterine hyperstimulation and
fetal distress. Prostaglandins and intracervical balloon catheters
are equally effective for ripening an "unfavorable" cervix prior to
IOL. Combining intracervical dinoprostone gel (0.5 mg) with an in-
tracervical Foley catheter was superior to using a Foley catheter
alone for cervical ripening. After 12 hours, the Bishop score was
improved due to the combined method. The CS rates and neona-
tal outcomes were similar when using both methods of IOL. None
of the cases showed any signs of chorioamnionitis or uterine hy-
perstimulation [42].

A single dose of vaginal misoprostol (25 pug) or intracervical
dinoprostone gel (0.5 mg) combined with an intracervical Foley
catheter was an equally effective cervical ripening method [43].

A study compared the effectiveness of using a Foley cath-
eter with misoprostol, a Foley catheter with dinoprostone, and
a Foley catheter with oxytocin. Results showed similar induc-
tion-to-delivery times for all three combinations. Also, there were
no differences in the rates of complications of IOL [44-46].

Despite being highly effective in inducing vaginal delivery
within 24 hours, vaginal misoprostol had the highest frequency
of uterine hyperstimulation and fetal distress rates among IOL
methods. On the other hand, using a Foley catheter for IOL was
associated with the lowest incidence of uterine hyperstimula-
tion and fetal distress. The use of vaginal misoprostol and a Foley
catheter together resulted in shorter induction-to-delivery time
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6aNN0HHHOTO KaTeTepa YCTaHOBW/IO OTCYTCTBME Pas/IMUMiA B YacToTe
BarMHaNbHbIX POAOB U ANNTENLHOCTM POAOB B TeYeHMe 24 Yacos, oa-
HaKO rMNepcTMMyALMA U AUCTPECC NN0AA OTMEYEHbI TONIbKO B rpynne
KEHLLMH, KOTOPbIM MHAYKUMA NPOBOAWAACL AMHONPOCTOHOM. Mpo-
CTarNaHAMHbBI U UHTPaLLEPBUKabHble HaNNOHHbIE KaTeTepbl, UCMOb-
3yemble MO OTAENbHOCTH, OAMHAKOBO 3GdEKTUBHDI 417 CO3PEBaHMA
«HEBNAroNpPUATHOMY LUEMKM MaTKK nepes MHAyKumen poaos. Kom-
OMHMPOBAHHBIN METOZ, CO3PEBAHMA LWEMKN MATKM C UCMO/Ib30BAHUEM
pa30Boii [03bl MHTPALLEPBMKAIBHOMO AMHONpocToHosoro rens (0,5
Mr) C MHTpaLepBMKaibHbIM KaTeTepom Poned NPeBoCXoAnA TONbKO
MCMNONb30BaHWE OTAENbHO KaTeTepa Ponen. KoMBUHMPOBaHHDIN Me-
TOA, yNIy4LUMA OLEHKY No WwKane buwona yepes 12 yacos. Yactota KC
1 HeoHaTa/ibHble MCXoAbl OblIM OAMHAKOBBIMM NPU UCMONB30BAHUU
060ux meTo0B UP. XOprOaMHUOHWT UM TMNEPCTUMYNALMA He 3ape-
TMCTPUPOBAHbI HU B OAHOM C/iyyae [42].

YcTaHOBAEHO, YTO [1Ba KOMOWMHMPOBAHHbBIX METOZA CO3PEBAHMA
LIENKM MaTK1 C UCMNONb30BaHUEM OZLHOKPATHOM [03bl BarMHabHOMO
Mu3onpocTona (25 MKr) uav BHYTPULLEPBUKANBHOMO refis AUHONPO-
cToHa (0,5 mr) coBMeCTHO ¢ MHTpaLepBMKaabHbIM KaTeTepom Ponen
OKa3a/MCb 0AMHaKOBO 3ddeKTUBHbIMM [43].

Bpems OT Hauyana MHAYKLMM A0 POAOB OKasanoch OAMHAKOBbLIM
B WUCCNeSO0BaHWM MO CPaBHEHWUIO 3POEKTUBHOCTM WCMONb30BaHMUA
KombuHaLmu KateTepa Ponea ¢ MusonpocTonom, Katetepa dones ¢
JMHONPOCTOHOM M KaTeTepa Pones ¢ OKCUTOLMHOM. TaKKe He ycTa-
HOB/IEHO Pa3NNYMI B YACTOTE HEXKenaTeNbHbIX NOCAeACTBUI Npume-
HeHua WP [44-46].

HecmoTpsa Ha camyto BbICOKYH 3GdEKTUBHOCTL MCMONBb30BaHUA
BarMHaNbHO MU30MPOCTONA, KOTAA POAbI 3aBEPLLIANNCH ECTECTBEHHBIM
nyTém B TeyeHue 24 4acos, YacToTa rMNepPCTUMYNALUN C AUCTPECCOM
nnoAa npv AaHHom metoge WP 6bina camoid BbICOKOM. Mcnonb3osa-
Hue KaTeTepa Pones ana UP 6bino cBA3aHO C CaMoit HU3KOM YacToToM
TMNePCTUMYNALIMK MaTKK1, CONPOBOXAAIOLENCA ANCTPECCOM NA0fAa.
OpfHOBPEeMEHHOE NPUMEHEHWE BarvHaIbHOr0 MU30MPOCTONIa U KaTe-
Tepa ®ones ana UP 6bino cBA3aHo ¢ 6o/iee KOPOTKUM MHTEPBA/IOM
OT MHAYKLMU [0 POAOB MO CPABHEHMIO C NOC/EA0BaTEbHBIM UX UC-
Nonb30BaHUEM, a TaKKe YBEIMYMBA/IO YACTOTY BarkHa/bHbIX POLOB B
nepsble 24 vaca [47].

[BOIiHOI BaNNOHHbIN KaTeTep He MOKasas MPEeBOCXOACTBA MO
CPaBHEHUIO C APYTUMU OAMHOYHBIMKM MeTogamu. OfiHaKo Kombu-
HauuA AByxBaNNOHHOMO KaTeTepa C NepopanbHbIM MU30MPOCTONIOM
3HauYMTeNbHO CHUXKana YactoTy KC no cpaBHeHUto ¢ KateTepom Ponen
6e3 yBeNMUYEHWA PUCKa TMNEPCTUMYIALMM MATKKU C USMEHEHUAMM Ya-
CTOTbI CEPAEYHbIX COKPALLEHMI NN0Aa, YTO BbIN0 NOKA3aHOo NpKU Nepo-
pasbHOM W/ BarMHANbHOM NPUMEHEHUM MMU3onpocTona [38].

Takum obpasom, 0630p MTEPATYpPLI MO BONPOCaM posopaspe-
LIEHMA KeHLWMH ¢ TMN No3BoAUA cAenaTb 3aK/4EHNE O HEObXOaUMO-
CTV NPOBELEHMA UCCNeLOBAHMI NO NOUCKY Hanbonee oNTUMaNbHbIX
cnocoboB npenHaykuum n UP faHHOTO KOHTMHreHTa. Cnocobbl MP
XeHWuH ¢ TN gonkHbl NpesycMaTpuBaTh Cleayolme TeHAEHLMM
— CHuKeHue YacToTbl KC 1 yny4lueHne ucxogos matepeit ¢ TIM v ux
HOBOPOXAEHHbIX.

and increased rates of vaginal delivery within the first 24 hours
compared to sequential use [47].

The double balloon catheter has not been shown to be su-
perior to other isolated methods. With using a double-balloon
catheter in combination with oral misoprostol, the rates of ce-
sarean section were significantly reduced when compared to the
use of a Foley catheter without an increased risk of uterine hyper-
stimulation or fetal heart rate changes, as demonstrated with the
use of either oral or vaginal misoprostol [38].

A literature review suggests the need for research on opti-
mal pre-IOL and IOL methods for women with SPE. IOL methods
for women with SPE aim to decrease CS rates and improve out-
comes for mothers and newborns.
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COBPEMEHHDBIE ACITEKTBI HEITAPA3VTAPHBIX KUCT ITEYEHU

.A. KOTIBITVH', B.B. IBAHOB!, B.B. ®1AMMIMOHOB!, T"IO. )KYPABAEB? B.C. ©OMIH?, I1.B. ABPAMOB!

1 Kadeapa ypoaoruu ¢ Kypcom Xupyprudeckux 6o4e3Heit, PA3aHCKMiT rocyAapCTBEHHBIN MeAUIIMHCKII YHIBEPCUTET UM. akageMuKa VI.II. TTaBaosa, Psasans,
Poccnitckas Pegepanys
2 Kadeapa daxyabrerckoir xupyprun, TamOoBcKmit MeAuMHCKII uHCTUTYT, Tam60B, Poccuiickas Peaepans

3 Ka(])eAPa XUPYPTUIECKUX 002€3Hel1 U KAMHUYECKOI aHT10A0Tur, MOCKOBCKIUI roCyAapCTBeHHBIN MeAMKO-CTOMaToAorndeckuit yausepcutetr um. A.V. Esao-
xumoBa, Mocksa, Poccuiickas ®egepanms

AKTyanbHOCTb Npobembl HenapasuTapHbIx KUCT nedeHmn (HKIM) obycnosneHa HeyKIOHHBIM pocTom 3ab601eBaeMOCTH, BbICOKOM 4acTOTON peuuanBsa,
Nno3aHen ANarHOCTUKOMN, PUCKOM OCNOXKHEHWIN. KAMHWYECKM Pa3iMyatoT NPOCTbIE U COXKHBIE, NOXKHbIE M UCTUHHBIE KUCTbI M NOAMKKCTO3. Henapas-
UTapHOE KMCTO3HOE MOpPaXKeHWe NeveHn YacTo NpoTeKaeT MasoCUMNTOMHO U HecnieuuduyHo. Y 15 % cnyyaes BbianatoTca 601€B0OM CMHAPOM U He-
cneupdmyeckme NpusHakm (MeTeopmsm, TOWHOTA, gucnencus u ap.). Avardoctvka HKIM 6asupyetca Ha gaHHbix Y3U, KT nan MPT opraHos 6ptoLuHoi
nonoctu. [lo cux Nop HeT KOHCEeHCyca OTHOCUTENbHO ONPeAENEHNA NMOKa3aHUI K ONepaTUBHOMY JIEYEHMIO MK B OTHOLLEHUM 3GHEKTUBHOCTM U Liene-
€006Pa3HOCTM Pas/IMYHbIX ET0 METOA0B. TEXHUUYECKM UCMONb3YETCA LUMPOKUIA CNEKTP ONepaLyii, BKNOYaA NYHKLUMOHHOE APEHUPOBaHUE, pasinyHble
BapUaHTbl MUHMMAIbHO-UHBA3UBHbIX N 1TaNAapOCKONUYECKMX BMeLIATeNbCTB, OTKPbITbIE cnocobbl. B MpPaKTUKe WKUPOKOe pacnpocTpaHeHne noayynna
NanapocKonuyeckan GpeHecTpauus, 061afatollas MEHbLIMM KONMYECTBOM OCNONKHEHWI U Bonee BbICTPbIM BOCCTaHOBUTENBHBIM Nepuogom. Hecmo-
TpA Ha 6onblUMe AOCTUKEHMA B XMPYprdeckom nedeHnmn HKI, cylecTBeHHOro Nporpecca B CHUKEHUM YacToTbl PeLUANBOB He AOCTUTHYTO. [ToaTomy
NPOAOKAETCA NOUCK MO ONTUMMU3ALIMU METOAO0B IeYeHNUA JaHHOM NaTONOTUN.

KntoueBble cnoBa: neyeHs, KUCMa, HeNapasuMapHas KUCmMa, nces0oKUCmMa, AanapoCKoONUYecKan peHecmpayus.

Ana uutupoBaHua: KonbitvH WA, MBaHos BB, ®uanmoHos BB, Xypaenés MO, domuH BC, Abpamos UB. CoBpeMEHHbIE acneKTbl HemapasuTapHbiX KUCT
neyeHn. BecmHuk AsuyeHHsl. 2023;25(3):390-9. https://doi.org/10.25005/2074-0581-2023-25-3-390-399

MODERN ASPECTS OF NONPARASITIC LIVER CYSTS

L.A. KOPYTIN!, V.V.IVANOV', V.B. FILIMONOV', G.Y. ZHURAVLYOV?, V.S. FOMIN?, L.V. ABRAMOV"

1 Department of Urology with a Course of Surgical Diseases, Ryazan State Medical University named after Academician L.P. Pavlov, Ryazan, Russian Federation
2 Department of Faculty Surgery, Tambov Medical Institute, Tambov, Russian Federation

3 Department of Surgical Diseases and Clinical Angiology, Moscow State Medical and Dental University named after A.I. Evdokimov, Moscow, Russian
Federation

The relevance of nonparasitic cysts of the liver (NPCL) is related to their steadily increasing incidence, high recurrence rates, delayed diagnosis, and
potential complications. In general, hepatic cysts (HCs) are classified into several types, including simple and complex, false and true. Simple cysts are
mainly congenital but also occur in polycystic liver disease. Complex cysts include mucinous neoplasms, echinococcal cysts, hemorrhagic cysts, cystic
hepatocellular carcinoma, and other rare lesions. Nonparasitic cystic liver lesions do not usually cause symptoms, and their characteristics are not
specific. In 15% of cases, nonspecific signs (flatulence, nausea, dyspepsia) accompany pain. Diagnosis of NPCL is based on data from ultrasound, CT,
or MRI of the abdominal organs. There still needs to be a consensus on surgical treatment indications or the effectiveness and feasibility of its various
methods. Many surgical interventions for NPCL treatment include puncture drainage, multiple minimally invasive (laparoscopic) surgery options,
and open methods. In clinical practice, laparoscopic fenestration, associated with fewer complications and faster recovery, has become widespread.
However, significant progress has yet to be achieved in reducing NPCL recurrence rates despite advances in surgical treatment. Therefore, multiple
studies are underway to improve treatment options for this medical condition.

Keywords: Liver, cyst, nonparasitic cyst, pseudocyst, laparoscopic fenestration.
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BBEAEHUE INTRODUCTION

MNpobnema NeyeHUs HenapasuTapHbIX KUCT nedeHu (HKM) 3a- The treatment of NPCL is a significant issue in modern hepa-
HMMaeT ocoboe MecTo B COBpeMeHHo renatobunmapHoi xupyprun.  tobiliary surgery. Although NPCL are usually asymptomatic, they
Xota B 6onbwumHcTBe cnyyaes HKIM xapakrepusytotca gauTenbHbiM  can cause complications like infection, portal hypertension, ob-
6eccmMnTOMHbIM TeYeHMEM, OHM MOTYT OCNOXHATLCA MHPUUMPO-  structive jaundice, and cholangitis [1, 2]. In addition, with a large
BaHWeM, HarHoeHWeM, pa3BuTMEM MOPTabHOM runepTeHsun, mexa-  size of NPCL, they cause the development of chronic abdominal
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HUYECKOW KenTyxu n xonaHruta [1, 2]. Kpome Toro, npu 60sbliom
pasmepe HKI ABNAIOTCA NPUYMHON PasBUTUA XPOHUYECKOTO abao-
MMWHanbHoro 6onesoro cuHapoma [3, 4]. HecmoTpsa Ha [OCTaTOYHO
[O/MTENbHYI0 UCTOPUIO U3YYeHWSA, [0 CUX NOP OTCYTCTBYET KOHCEHCYC
OTHOCUTE/IbHO MOKa3aHWI K NPOBEAEHWUI0 ONepPaTUBHOIO JIeYeHUA U
Bblbopa 06BEMA BMELLATENBCTBA B PA3HbIX KIMHUYECKUX CUTYaLMAX
[5, 6].
Y10 Ke KacaeTca aNUAEMMONOMMYECKMX acmeKkTos, TO cneayet
OTMETUTb, YTO B NOCNELHUE AECATUNETMA 33 CYET aKTUBHOIO BHEApe-
HUsA YNbTPa3BYKOBOM AMArHOCTMKU Bbl0 KOPeHHbIM 06pa3om nepe-
cMOTpeHo npeactasneHne o peakoctn HKII. Mo coBpemeHHbIM AaH-
HbIM MX YacToTa B 0bLiei nonynaumm gocturaet 15-19% [7, 8).
Knaccuopurauymua. HKMN apnaotca reTeporeHHOM rpynnoit ¢
TOYKM 3PEHMA MPOUCXOXKAEHNUA M mopdonorun. Hambonbluee npaktu-
yeckoe 3HayeHue umeet pasgeneHue HKI Ha npocTble U CNOXKHbIE,
KOTOpble XapaKTepu3yrTcA caeaytowmmm Mopdonornyeckumm oco-
6eHHOCTAMM:
®  NpOCTble KWCTbI Yalle BCEro ABAAIOTCA BPOMAEHHBIMM NO
NPOUCXOKAEHMIO 06PA30BAHNAMM OKPYIOM HOPMbI, UMe-
I0T TOHKYIO CTEHKY, NMPeACTaBAeHHYI0 Kybuyeckum anute-
JIMEM, CEKPETUPYIOLWMM MUAKOCTb, KOTOpas 3anofHseT
NPOCBET KUCTbI

®  C/IOXHbIE KUCTbI Yalle BCEro ABAAKOTCA NPUOBPETEHHbIMU
(BoCmanuTenbHbIMM, MOCTTPABMATUYECKUMM, HEOMNACTU-
YECKMMMU, K 3TOMY Ke MOpPhONOr1yeckomy BapuaHTy OTHO-
CATCA MapasuTapHble KUCTbI, KOTOPbIE B AaHHOMN paboTe He
PaccMaTpUBAOTCA) M XapaKTepusytotca ¢ mopdonoruye-
CKOM TOYKM 3pEHUA HAIMYMEM HECKONbKUX Kamep, Y3/10BO-
ro KOMMOHEHTa, I0Ka/IbHbIM YTONLLEHUEM CTEHKM U ap. [9,
10].

B Poccum Takke npumeHsetcs Knaccudukaums HKM, npeano-
»eHHaa b.B. Netposckum (1972), cornacHo KoTopol Bbigenatot: 1)
NOJIMKMCTO3 C NOPaXKEHNEM TO/IbKO MEYEHU UK NEYEHU U NoYek; 2)
UCTUHHbBIE KUCTbI NEYeHH; 3) NOKHbIE KUCTbI MEYEHU (NCEBLOKUCTDI).
OTaenbHOlM naTonorvei, conpoBoxaatoLencs 0bpasoBaHNeM MHO-
YKECTBEHHbIX KUCT NeYeHW, ABAAIOTCA Pa3NNYHble BapUaHTbI NOMUKK-
CTO3HOW 60/1e3HM, KOTOPble UMEIOT FEHETUYECKYIO NpUpoay U MoryT
6bITb 06ycnoBNeHbl MyTaumamu reHos PKD1 nam PKD2, PKHD1 v gp.
[11,12].

KnuHuuyeckoe TeueHue M AMArHOCTMKA. AbBcontoTHoe
6onbwmHCTBO HKM MMeEeT acMMNTOMHOE TeyeHWe, ABAAACL CAy-
4alnHOW HaxoaKoM npu nposeaeHun Y3U nau aytoncun. Tem He me-
Hee, y pasa naumeHTos (8o 15%) HKM moryt npossaatbca 6onesbim
CUHAPOMOM, [MCMENCUYECKMMM PAcCTPOMCTBAMM U Pa3IUYHBIMKI
Hecneuunduyeckumm cumntomamu [13]. BepoaTHOCTb pa3BUTUA YKa-
3aHHbIX an06 NpPonopLMoHasbHa pasmepy KUCTbI, NPY STOM KUCTbI
pasmepom 6onee 5 cMm UMEIOT KIMHUYECKUEe NposBaeHus bonee, Yem
B MO/IOBMHE CYYaeB, a KUCTbI pasmepom 6osnee 10 cm npaKkTUYECKH
BCErfa ConpoBOXAatoTca 60n1eBbIM cMHAPOMOM. KpaitHe peako HKIM
MOTYT ABAATLCA MPUYMHON NOABAEHNUA OCTPOK abAOMMUHANBHON CUM-
NTOMATUKK, HaNpPUMep, B Cly4ae PaspbiBa KUCTbI UM NOABNEHUA 06-
CTPYKUMM XKENYEBbIBOAALLMX NyTei [14].

B 6onbwuHcTBe cnyvaes HKI avarHoctTvpyrotea npy nposege-
Hum Y3, KT nam MPT 6ptowHoi nonoctu. Y3U aBnsetca MeTogom
nepBoro Bbibopa, OAHAKO ero BOSMOMKHOCTM B niaHe anddepeHLum-
aNbHON AMArHOCTUKM Pa3/IMYHbIX KUCTO3HbIX 0OPa30BaHWiA NeveHun
orpaHuyeHbl [15]. B atom nnaHe 6onee MHGOPMATUBHBIMW ABAAKOTCA
KT uan MPT ¢ BHYTPMBEHHbBIM KOHTPACTHbIM YCMNEHWEM, YyBCTBU-
TeNbHOCTb U creLMdUUHOCTb KOTOPbIX NpeBbiwaet 90% [16, 17].

OnpepeneHne NOKasaHWU K XUpypruyeckomy ne-
yeHuio HKN. na neuenuns HKMN npepnoxkeHo AOCTaTOYHO 6onbLLOe

pain syndrome [3, 4]. Despite being studied extensively, there
still needs to be a consensus on surgical indications and select-
ing surgical intervention methods in different clinical settings [5,
6]. Due to the widespread use of ultrasound diagnostics in recent
decades, the former opinion of NPCL as a rare condition has been
reconsidered, as current data shows that its frequency in the gen-
eral population reaches 15-19% [7, 8].

Classification. NPCL are a heterogeneous group in terms
of etiology and morphology. One of the most practically signifi-
cant aspects of NPCL is its division into simple and complex based
on distinct morphological features:

e Simple cysts are typically congenital thin-walled lesions
of rounded shape. They are lined with cuboidal epithe-
lium that secretes bile-like fluid.

e Complex cysts are often multi-compartmental, with
thickened walls containing debris, hemorrhagic, or
proteinaceous contents with radiographic enhance-
ment. This morphological variant includes neoplastic,
post-traumatic, inflammatory, and parasitic cysts (the
latter are excluded from consideration in this work) [9,
10].

In Russia, the NPCL classification proposed by B.V. Petrovsky
(1972) is used, according to which there are 1) polycystic disease
with damage only to the liver or kidneys and other organs, 2) true
liver cysts, and 3) pseudocysts. In addition, A genetic variant of
polycystic disease, caused by mutations in PKD1, PKD2, or PKHD1
genes, results in multiple liver cysts [11, 12].

Clinical course and diagnosis. Most NPCL is asymp-
tomatic and often discovered incidentally on ultrasound or au-
topsy. In up to 15% of patients, NPCL may cause pain, dyspepsia,
and nonspecific symptoms [13]. The probability of experiencing
these symptoms increases with the size of the cyst. Cysts larger
than 5 cm are symptomatic in over 50% of cases, with cysts larger
than 10 cm almost always associated with pain. Acute abdominal
symptoms, such as cyst rupture or biliary tract obstruction, can
rarely be caused by NPCL [14].

NPCL is typically diagnosed through ultrasound, CT scans, or
MRI imaging of the abdominal cavity. Ultrasound is the preferred
imaging modality, but its diagnostic accuracy for differentiating
between various cystic liver lesions is limited [15]. In this regard,
CT or MRI with intravenous contrast enhancement is more infor-
mative, with sensitivity and specificity exceeding 90% [16, 17].

Surgical indications for NPCL treatment. Many
approaches have been proposed for treating NPCL, including
puncture drainage, multiple options for minimally invasive (lap-
aroscopic) surgery, and open methods. There needs to be an
agreement on the effectiveness and practicality of different treat-
ment methods. However, the scarcity of direct comparative stud-
ies complicates formulating recommendations. In addition, most
studies evaluating the efficacy of surgical procedures for NPCL are
retrospective [18-20].

Currently, no consensus exists on indications for surgical
treatment of NPCL. The expectant management is generally ac-
cepted with small cysts (up to 3 cm) and without clinical symp-
toms. On the contrary, surgical intervention is necessary for large
and giant cysts and in cases where complications arise. Patients
with 3-8 cm cysts and vague symptoms (chronic abdominal pain
syndrome) pose challenges for treatment decisions because sur-
gical interventions may not provide clear benefits in these clinical
settings.
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KO/IMYECTBO MOAXOAO0B, BK/KOYAA MYHKLMOHHOE APEHWPOBaHWe, pas-
JINYHbIE BAapUaHTbl MUHUMANbHO-MHBA3MBHbIX M NanapoCKOMMUYEeCKMX
BMELLATeNbCTB, OTKPbITble onepauun. B oTHoweHun sdpdeKTMBHOCTH
U LenecoobpasHOCTU MPUMEHEHMA TOTO UM MHOTO METoAA JIeYeHUs
[0 HaCTOALLEro BPemMeHU HET efiIMHOr0 MHeHuWA. CNoXHOCTb dopmy-
JIMPOBKM PEKOMEHJALMI B 3TON 061acTU 3HAUNUTENbHO OCNOMNKHAETCA
HEBOMbWMM KONMYECTBOM MNPAMbIX CPABHUTENbHbLIX WCCNEA0BaHMIA
3 HEKTUBHOCTM Pa3NYHbIX NoaxoaoB. Kpome Toro, 60AbLLMHCTBO MC-
CNefoBaHWM, KacatoWmMXca OLeHKM 3GEKTUBHOCTY PasNnUUHbIX XMPYpP-
rmyeckmx noaxosos npu HKM, aastoTca peTpocnekTmeHbimm [18-20].
[o HacToALEero BpeMeHn HeT KOHCEHCYCa OTHOCUTENbHO ornpe-
[eNeHvs MOoKasaHWi K onepaTMBHOMY seyeHuto. OBLLEenpUHATLIM
MOYHO CYUMTaTb TaKTUKY AMHAMMYECKOTO HabntogeHua npu Hebonb-
WKUX pasMepax KUCT (80 3 €M) M OTCYTCTBUM KAMHUYECKOW CUMMTO-
MaTVKW. HanpoTus, MpW KPYMHbIX U TMIraHTCKMX pasmepax KWCT U
Pa3BUTUM OC/IOXKHEHUI OnepaTUBHOE NleYeHne ABAAETCA abcontTHO
MoKa3aHHbIM. TpyAHOCTU Npu BbiGOpE TaKTUKM eYeHUA BO3HUKAKOT Y
MaLMEHTOB CO CPEAHMM PasMEPOM KUCT (3-8 cm) Npy Hannumm cTép-
TON MM HEBbIPAXKEHHON CUMNTOMATUKKM (HanpumMep, XPOHNUYECKOTo
abaommnHanbHoro 601€BOro0 CMHAPOMA), TaK Kak B 3TOM CUTyaLum
NPenMmyLLecTBa ONepaTMBHOTO IeYeHUA ABAAKOTCA COMHUTEbHBIMM.
B 2018 ropy de Reuver P et al onybsmkoBanu pesynsratbl on-
TENIbHOTO AYHAMMUYECKOro HabaoaeHus nauueHTos ¢ HKMN pasmepamu
oT 3 10 8 cm, NOKa3aB, YTo B NOJI0BUHE C/ly4aeB abgomMuHanbHbIN bone-
BOV CMHAPOM ABNAETCA CTOMKMM U 3HAUMMO BAMAET HA KAYECTBO KU3HU
[21]. Takum 0bpa3om, YacToTa AOCTUKEHWUA PEMUCCUM Y JAHHOM KaTe-
ropuMM NaLMeHTOoB NpY AUHAMMYECKOM HabMOAEHUM 3aMETHO MEHb-
e, Yem NpuU NPOBEAEHWM ONepaTUBHOrO fedeHus (50% npoTtus 85%
COOTBETCTBEHHO), YTO IENAET ONPaBAAHHBIM BbIOOP B N0/b3Y aKTUBHOM
XVMPYPrUYECcKoi TaKTUKK Y NALMEHTOB CO CpeaHUMM no pasmepam HKIM
¥ Hannunem abaommuHanbHOro 6onesoro cuHapoma. C gpyroi cTopo-
Hbl, Loehe F et al (2010), npu aHanu3e pesynLTaToB XMPYPTUYECKOrO
neyenna 99 naupeHnTtos ¢ HKIM BbIABMAM LOCTAaTOYHO BbICOKMIA YPOBEHD
peLuanBMPOBaHMA CUMNTOMATUKM — 41% y NaLMeHTOB C OAMHOYHbIMU
KucTamu. Mo MHEHWIO aBTOPOB UCCNeA0BaHMA, STU AaHHbIE CBUAETE b-
CTBYIOT O HEO6XOAMMOCTH YETKOTO ONpeaeneHna NoKasaHui K Xvpyp-
TMYECKOMY JIeYeHNIO AaHHOM Tpynnbl nauyeHToB. CnedyeT OTMETUTD,
4TO NpoBeaeHUe AMHAMUYECKOro HabOAEHWA BO3MOMKHO TO/IbKO MpU
OTCYTCTBUM COMHEHUI B AMArHO3e 1 UCKIUYEHWUM ApyrvX 3ab6oneBaHuUi
Mo AaHHbIM METOA0B BU3yanusaLmm [22].
B 60/IbLUIMHCTBE C/ly4aeB NOKA3aHUAMM K MPOBEAEHMIO Onepa-
TvBHOrO neveHus HKM aBnstoTcs 6onbLIOIN pasmep KUCTbI, pasBuTHe
OCNOMKHEHUN W HanMuMe CUMNTOMATUKM (Mpeze BCEro, CTOWKOro
abgomuHanbHoro 60neBOr0 CMHAPOMA), HEraTMBHO BAUAIOLLEN Ha
KauecTBO KM3HM naumeHToB [23]. OTHOCMTENbHO pa3mepa B HEKOTO-
pbix paboTax B Ka4eCTBe NOKa3aHMI YKa3bIBAKOTCA KUCTbI AUAMETPOM
5 cm v 6onee npu NOBEPXHOCTHOM pacnonoxeHun [24]. Mo gpyrum
[aHHbIM, AWHaMUYecKoe HabntofeHne BO3MOXKHO TONbKO npu bec-
CMMNTOMHbIX KMCTax pasmepamu 40 3 CM Npu OTCYTCTBUU KNUHWUYe-
CKOV CMMMNTOMATUKK, NP 6osiee KPYMHbIX KUCTax NOKasaHo fieveHne
— NYHKLMOHHOE ApeHUpoBaHM1e, NanapoCcKonMyeckas UAN OTKpbITas
deHecTpauus [25]. Axanagse T v coasr. (1999) npegnaratoT onpege-
NATb NOKa3aHWA K ONepaTvBHOMY IEUEHMIO ClleflytoLym 0bpasom:
*  Npu pasmepe KUCTbl MeHee 5 CM OnepaTUBHOE BMeLLaTe/b-
CTBO NMOKa3aHO TONbKO NPU HANIMYUMN KIMHWUYECKOW CUMMTO-
MaTUKK;

*  [pW pa3mepax KUCTbl OT 5 A0 7 CM OnepaTMBHOE NeveHne
MOKET BbINOHATLCA NPU HAIMUMU POCTA KUCTbI B AUHAMU-
Ke BHE 3aBUCHMOCTM OT K/IMHUKK;

®  MpM KKCTax pasmepom b6onbLe 7 CM BO BCEX C/Ty4anX NMOKa-
3aHO OnepaTMBHOE fleyeHue [26].
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de Reuver P et al (2018) conducted a long-term dynamic
follow-up study on patients diagnosed with NPCL of sizes rang-
ing from 3 to 8 cm. The study found that abdominal pain persists
in half of the cases and significantly impacts the patient's quality
of life [21]. According to the authors, remission rates were low-
er (50%) during expectant management than surgical treatment
(85%). Loehe F et al (2010) found a 41% rate of symptomatic re-
currence in patients with solitary cysts following surgical treat-
ment of NPCL. According to the authors, a clear definition of sur-
gical indications is necessary for this patient group. It is important
to note that expectant management is only an option if imaging
methods have excluded other diseases [22].

In most cases, surgical treatment for NPCL is necessary
when the cyst is large, complications arise, or symptoms such as
persistent abdominal pain syndrome negatively impact the pa-
tient's quality of life [23]. Some publications consider cysts with a
superficial location and diameter of 5 cm or more as an indication
for surgical treatment [24]. According to other authors, expectant
management is only possible for asymptomatic cysts up to 3cmin
size without clinical symptoms. Treatment is required for larger
cysts, which may involve puncture drainage, laparoscopic or open
fenestration [25]. Akhaladze GG et al (1999) suggest NPCL surgi-
cal treatment indications as follows:

e when cyst size is less than 5 cm, surgery is only indicat-

ed if clinical symptoms are present;

e when cysts grow between 5-7cm, surgical treatment
can be performed regardless of whether symptoms are
present or absent;

e surgical treatment is indicated in all cases for cysts larg-
er than 7 cm [26].

Additionally, surgical treatment of NPCL is absolutely indi-
cated in complications such as cyst cavity bleeding, rupture or
perforation, jaundice, cyst cavity infection, and thrombotic com-
plications [27].

The role of puncture drainage in NPCL. The litera-
ture has conflicting data on the appropriateness of the employ-
ment of minimally invasive methods, such as puncture drainage
with sclerotherapy for NPCL treatment. On one hand, many au-
thors suggest this method as a first-line therapy, especially for
patients with small to medium-sized cysts [28, 29]. Thus, the
practicality of using this method for multiple cysts with a diam-
eter of more than 3 cm and single cysts with a diameter of more
than 5 cm has been demonstrated in a study by Tolstikov AP
and Zakharova AV (2010) [28]. When puncture drainage is done,
sclerotherapy with 96% ethanol is necessary. Zarivchatsky MF
et al (2011) suggest that percutaneous puncture drainage with
sclerotherapy is preferred to treat cysts with clinically asymptom-
atic course diameters greater than 5 cm [29].

A Dutch Benign Liver Tumor Group systematic review also
found that percutaneous sclerotherapy is highly effective for
treating symptomatic NPCL. No relapses were detected after a
mean follow-up of 26 months, and only 3.5% of cases had per-
sistent symptoms. The authors noted an absence of severe com-
plications with this treatment method [30].

Zhavoronkova Ol (2007) found that percutaneous drainage
under ultrasound guidance could treat complicated and uncom-
plicated large and giant NPCL cases regardless of location. The
duration of percutaneous puncture drainage ranged from 7 to 18
days and was longest for complicated giant cysts. Although com-
plications occurred in about one-third of mild or moderate cases,
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OnepatusHoe neyeHne HKIM cumtaetca 6e3ycnoBHO MOKasaH-
HbIM MPY Pa3BUTUM TaKMUX OCNOKHEHWM, KaK KPOBOTEYEHME B MNOJOCTb
KUCTbI, Nnepdopauma 1 paspbiB KUCTbI, KeNTyxa, MHOULMPOBaHKE No-
NNOCTU KUCTbI, TOOMBOTUYECKME OCNIOKHEHUA U ap. [27].

Ponb nyHKUMOHHOro apeHuposaHua npu HKIM. B au-
TepaType NPeACTaBAeHbl NPOTUBOPEYMBLIE AAHHbIE OTHOCUTENLHO
LenecoobpasHocTh npumeHeHus npu HKIM Takoro MUHUMANbHO-WH-
BA3MBHOrO MeTOAQd, KaK MYHKUMOHHOE APEeHMPOBaHME CO CKAepo-
Tepanuei. Pag aBTOpPOB paccMaTpUBaEeT AaHHbIN MeToL B KayecTse
BO3MOXHOM Tepanuu NepBov SIMHUKN, OCODEHHO Y NaLMEHTOB C He-
60/1bWMM M CpeaHUM pa3mepom KucT [28, 29]. Hanpumep, B uccne-
[oBaHuK, nposeaéHHom Tonctukosbim Al 1 3axaposoii AB (2010),
MoKa3aHa L,enecoobpasHoCTb MCMoAb30BaHUA SAHHOMO MEeToha npu
MHOKeCTBEHHbIX KUCTax AMameTpom 6osiee 3 CM M OAMHOYHBIX KUCTaxX
Avametpom b6onee 5 cm [28]. MyHKUMOHHOE APEHNPOBaHMeE B 0613a-
TeNbHOM MOPAAKE COMPOBOXKAAETCA CKNEPO3MPOBAHMEM KUCTbI 96%
3TaHoM0M. 3apuByaLkuit M® 1 coasT. (2011) yKa3blBatoT Ha BO3MOMXK-
HOCTb MPUMEHEHMA YPECKOXKHOTO MYHKLUMOHHOTO APEHMPOBAHMA CO
CKIIEPO3MPOBAHMEM IMUTENNA/IbHOWM BBLICTU/IKM B KauyecTBe MeToaa
BbIOOpa ANA NeYeHUs KUCT AMamMeTpom bonee 5 cM € KNMHUYECKM
6eccMmMnTOMHbIM TeyeHnem [29].

HepaBHO ony6/MKOBaHHbIV cUCTEMATUYECKMIM 0630p uTepaTty-
pbl, BbINOMHEHHbIV [aTCKOW rpynnoi No U3y4yeHuto 4o06poKaYecTBeH-
HbIX OMyXo/ei MeyveHu, NOKasas, YTO YPECKOXKHAA CKAepoTepanus
npu cumntoMHbIx HKIM 06nasaeT oveHb xopolel 3GPeKTUBHOCTLIO.
Mpu cpesHem Cpoke HabAoLEHWM B TeueHMe 26 MecsALEB PeLyanBOoB
BbIAB/IEHO He 6blN10, NEePCUCTUPOBAHME CUMMTOMOB OblI0 OMMCaHO
TONbKO B 3,5% C/ly4aeB. ABTOPbI OTMETUAN OTCYTCTBME CEPbE3HbIX OC-
NOXHEHWI AaHHOTrO MeToAa neyenuns [30].

B nccneposaHum, nposeaéHHoM HasopoHkosoli OM (2007), no-
Ka3aHO, YTO YPECKOKHOMY APEHMPOBAHMIO NOA, YNbTPA3BYKOBbLIM KOH-
TPOJEM MOTYT NOANENKATb KaK OC/IOMKHEHHbIE, TaK U HEOC/IOKHEHHbIe
KpynHble v ruraHTckne HIK BHe 3aBMCMMOCTM OT MX NOKanU3aLuu.
CpeaHAs NPOAC/IKUTENBHOCTb YPECKOKHOTO NMYHKLMOHHOIO ApeHu-
poBaHMA BapbMpoBana oT 7 Ao 18 gHelt 1 Bbina MaKCMManbHOW s
TUFAHTCKMX OCNOXKHEHHbIX KUCT. OCNOXKHEHMA AaHHOMO METOAA Neve-
HWA BO3HUKAM NPUMEPHO B TPETM C/ly4aeB, BCE OHW ABAAAUCH NETKM-
MU UK cpesHeit Taxectn. Moyt B 90% cnyyaes HblAM JOCTUMHYTDI
OT/INYHbIEe Pe3ynbTaTbl IeYeHMA NPU OTCYTCTBUM peunamnsos. Cpeam
NPENMYLLECTB AAHHOMO MOAXOAA aBTOP OTMETM/IA BO3SMOXHOCTb €50
NPUMEHEHWA Y NALMEHTOB C TAXXENON CONYTCTBYHOLLEN NATONOTMM NPU
OTCYTCTBUM BO3MOXKXHOCTM NPOBEAEHUA OTKPbITOrO MM 1aNapocKonm-
YECKOT0 XMPYPruYecKoro nevyeHns. EAMHCTBEHHbIMM NPOTUBOMOKA3a-
HUAMM K YPECKOKHOMY MYHKLMOHHOMY APEHNPOBAHUIO ABAANNCH Ha-
pyLWeHWA CBEPTbIBAIOLLEH CUCTEMbI KPOBM M OTCYTCTBUE BE30MacHoro
NYyHKLMOHHOro goctyna [31].

B T0 e Bpems, N0 MHEHWIO APYr1X aBTOPOB, YPECKOXKHOE Ape-
HWPOBaAHME CO CKIEPO3UPOBAHWMEM HE MOXKET pPaccMaTpuBaTbCcA B
KayecTBe afeKBaTHOro pagmkanbHoro metoga nevenua HKIM ¢ yué-
TOM [0CTaTOYHO BbICOKOW YacTOTbl PELMAMBOB, YTO B MOCNEAYOLEM
HensbEeXHO CTaBWUT BOMPOC O NPOBEAEHWUM Doslee pagnKaibHOMO Xu-
pyprudeckoro neyenus [32, 33]. Cpeay Apyrvx orpaHUYeHunit JaHHoro
MEeTOZla OTMEYAIOTCA 3HAUYUTENbHAA MPOLOMIKUTENBHOCTD IEYEHNA U
OTCYTCTBME BO3MOMHOCTU MCTONIOFMYECKOTO M3YyYeHMs MaTepuana
[ANA NOCTaHOBKM OKOHYATE/NIbHOTO AMarHo3a [34].

OTKpbITble BMelaTenbCcTBA. B HacToAwee Bpemsa Gesyc-
NIOBHO NNAMPYIOLLMM NOAXOAOM K Xupypruyeckomy nedenuto HKII
ABNAETCA NanapoCKonuMyeckan peHecTpaums, KoTopas B NociefHue
[ECATUNETUA NPAKTUYECKM MOMHOCTBIO 3aMeHuna TPaAuUMOHHble
OTKpPbITble BMELLATeNbCTBA. B pamKax OTKPbITbIX BMELIATE/bCTB Yallle
BCEr0 BbINOMHAETCA TUNMYHAA MAN aTUMMYHASA PE3EKLMA NEeYEHN MMbo

the treatment has been highly effective in almost 90% of cases
without relapses. In addition, it is possible to use this approach
in patients with severe comorbidities who are not candidates for
open or laparoscopic surgery. The only contraindication to per-
cutaneous puncture drainage is a coagulation disorder or unsafe
puncture access [31].

There are varying opinions on the effectiveness of percu-
taneous drainage with sclerotherapy as a radical treatment for
NPCL. Some authors believe it is inappropriate due to its relative-
ly high recurrence rate. This uncertainty raises concerns about
the future need for more radical surgical treatment [32, 33]. This
method's significant limitations are the extended treatment du-
ration and the impossibility of conducting a histological examina-
tion to establish a final diagnosis [34].

Open surgery. The preferred surgical treatment for NPCL
is laparoscopic fenestration, which has replaced traditional inter-
ventions in recent years. As part of open interventions, typical or
atypical liver resection or cyst fenestration is often performed,
followed by electrocoagulation or cryodamage [35]. The high rate
of complications and the need for long-term recovery are signif-
icant limitations of open interventions. Complications of open
interventions in NPCL include hematomas, infections, subhepatic
fistula, abscesses, pneumonia, pleurisy, and bleeding [36]. Com-
plications occur in 50% of cases during open surgical treatment
of NPCL (Zhavoronkova Ol et al, 2011); the treatment duration for
giant cysts generally lasts about a month [37]. Zarivchatsky MF
et al (2011) reported complications in 38% of open interventions.
There have been reports that laparoscopic interventions are su-
perior to open surgery due to lower complication risks and the
ability to treat the cystic cavity properly [29]. It is important to
note that there are instances where open interventions are still
the preferred method of treating NPCL, according to literature
data:

e polycystic liver disease requiring liver resection;

e cyst size of more than 15 cm;

¢ based on morphological features of the cyst on ultra-

sound, CT, or MRI, the parasitic origin cannot be ex-
cluded;

e the cyst location on the posterior surface of the liver's

hilum and intraparenchymal in segments 4a, 7, and 8
[38, 39].

Laparoscopic fenestration is the leading meth-
od of surgical treatment of NPCL. Currently, laparoscopic
fenestration of the cyst is the preferred method for radical sur-
gical treatment of NPCL [40]. Antonacci N et al (2014) reported
that 66% of NPCL cases were treated with open surgery between
1990 and 1995. From 1996 to 2000, open surgeries accounted for
43.3% of all operations, while from 2001 to 2011, laparoscopic
interventions were performed in most cases (69.9%) [41].

Compared to open surgery, laparoscopic fenestration results
in fewer complications, shorter recovery time, and equal efficacy
[32].

A 2014 meta-analysis of studies published between 2001-
2011 found that the short-term recurrence rate after laparoscop-
ic fenestration is 6.1%, lower than the rate of 11.5% for open
intervention [10]. In 2018, a meta-analysis of 31 studies was pub-
lished comparing recurrence rates after open or laparoscopic fen-
estration of primary and recurrent NPCL, with a total enrollment
of more than 1800 patients. The recurrence rate was 7.62% after
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deHecTpaumsa KUCTbl C NOCneaylowel AnMaTepMoKoarynsumein unm
KpuogecTpykumein [35]. OrpaHUMYeHMs OTKPbITbIX BMELATENbCTB —
BbICOKAsA YacTOTa Pa3BUTMA OCJIOKHEHMI U HEOBXOAMMOCTb AUTENb-
HOro BOCCTAHOBNEHMA. Tak, B YAaCTHOCTU, B CTPYKTYpPE OC/IOXKHEHWUM
OTKpPbITbIX BMewwaTenbcT8 npu HKIM onmcaHbl remaTombl, 10KanbHble
MHPEKLMOHHbIE OCNIOKHEHUA, GOPMMUPOBAHME NOAMNEYEHOYHOTO CBU-
wa, nogamnadparmanbHble abCcuecchl, MHEBMOHUS, IKCCYAATUBHbIV
NAeBpUT, KpoBoTeUeHus 1 ap. [36]. Mo AaHHbIM *KaBopoHKoBoi O n
coaBT. (2011), OCNOXKHEHUA NPK OTKPLITOM XMPYPrUYECKOM NIeYEHNM
HKIM BO3HMKAIOT B NOSIOBUHE C/Iy4aeB, NPOAOMKUTENBHOCTb IEYEHNA
NPY HAZIMYUM TUFAHTCKUX KUCT COCTaBNAET OKOMO MecAaLa [37]. 3apus-
Yaukmit M u coasr. (2011) onuncanu pas3suTUE OCONKHEHWUI NPU NPO-
BeAEHMM OTKPbITbIX BMeLIaTenbcTs B 38% cnyyae. Kpome BbICOKOro
PUCKa OCNOMKHEHWI, eCTb AaHHbIe U 0 6onee HWU3KoN 3pHEKTUBHOCTH
OTKPbITbIX BMELIATENBCTB MO CPABHEHMIO C NanapOCKONUYECKUMU B
CBA3M C TEM, YTO HE BO BCEX CNYYanX YAAETCA BbINONHWUTL a4EKBATHYIO
006paboTKy K1ucTosHoW nonoctu [29]. CneayeT, O4HAKO, OTMETUTb, YTO
CYLLECTBYIOT CUTYaLMK, NPU KOTOPbIX, NO-MPEXHEMY, UMEHHO OTKPbI-
Tble BMELLaTebCTBA HEOOXOAMMO PAacCMaTPUBATL B KAUECTBE METOAA
Bbibopa nevenuns HKIM. Mo gaHHbIM aHann3a AUTEPaTYPHbIX UCTOYHM-
KOB, K HAIM MOXXHO OTHECTU:
®  HanuyMe NOMMKUCTO3HOM GoNesHn neveHu, TpebyroLlen
BbINOJHEHWE PE3EKLMN NEYEHN;
®  pasmep KucTbl bonee 15 cm;
e mopodonornyeckne ocobeHHOCTM KUCTbI MO AaHHbIM Y3U,
KT nan MPT, Ha OCHOBaHMM KOTOPbIX HENb3A MCKAOYUTbL
napasuTapHbIi reHes;
®  0COBEHHOCTM PACMO/IONKEHMA KUCTbl — B BOPOTAX NeYeHMU,
Ha 3a4Hel NOBEPXHOCTU NEYEHW, MHTPANAPEHXMMATO3HOE
PacnoOKeHME C IOKaNU3aLmMen B cermeHTax 4a, 8, 7 [38,
39].

Nanapockonuuyeckaa ¢eHecTpauua, Kak Beaywui
meTopa xupypruuyeckoro neyeHma HKI. Kak yke otmeyanoch
BbllLUE, B HACTOALLEE BpEMA NPUOPUTETOM Mpu Bbibope criocoba pa-
AMKanbHOro onepatnsHoro nedveHns HKI asnsetca nanapockonuye-
ckaa deHectpauma kuctbl [40]. Mo AaHHBIM aHanKU3a, NPOBeAEHHOMO
Antonacci N et al (2014), B nepuog ¢ 1990 no 1995 rr. 6onee, Yem B
nonoBsuHe cnydaes (66%) npu HKM npoBoaManch OTKPbITbIE OMnepa-
umu. B neproa ¢ 1996 no 2000 rr. LoNA OTKPbITLIX ONepaLyuin yMeHb-
wwunacb ao 43,3%, a B nepuog ¢ 2001 no 2011 rr. B nogasnsaowem
6onblKHCTBE CcnydvaeB (69,9%) nNpoBoAWMAUCL NanapoCKonMyeckue
BMeLaTenscTsa [41].

Mo cpaBHEHMIO C OTKPLITON onepaLueit nanapockonuyeckas de-
HecTpauua NpuBOAMT K MEHbLIEMY YMCY NOCNEONepPaLMOHHbIX OC-
JO}KHEHWI, NO3BONAET COKPATUTL CPOKM BOCCTAHOBEHWA NALMEHTOB,
HO NMpu 3TOM 06/1a4a€eT TaKo e 3pdeKTUBHOCTbIO [32].

Mo paHHbIM onybankosaHHoro B 2014 rogy meTaaHanusa pe-
3y/IbTATOB UCCEA0BaHMI, onybanKkoBaHHbIX B 2001-2011 rr., KpaTKo-
CPOYHAsA YacToTa peLnaMBOB NOC/e NPOBEAEHUS 1aNaPOCKONUYECKON
deHecTpauum coctasnaet 6,1%, npu NpoBeaeHNM OTKPLITOrO BMELLA-
TenbctBa — 11,5% [10]. B 2018 rogy 6bin ony6iMKOBaH MeTaaHanms
31 nccnefoBaHMA CO CPaBHEHWMEM YaCTOTbI peLnanBa nocne npose-
[leHMA OTKPbITON MK NanapOCKONUYECKON GeHecTpaLmmn NepBUYHbIX
1 peunamneHbix HKM ¢ cymmapHbim BRAOYeHUeM bonee 1800 naupeH-
ToB. YacToTa peumnamsa coctasuna 7,62% nocae nanapockonmyeckom
¢deHecTpaummn 1 10,36% nocne OTKPLITOM deHecTpauuu (pasanyus
MeXay rpynnamu CTaTUCTUYECKM HE3HaYMMBbI). B 3TOM MeTaaHanuse
Take Oblno nokasaHa ConocTaBMMOCTb 3QPEKTUBHOCTU nanapo-
CKOMWYECKOoW U OTKpbITOM deHecTpaumn B NOArpynnax naLMeHToB C
OZIMHOYHbIMM U MHOMecTBEHHbIMKU HKI [9]. Mo AaHHbIM cUCTEMATH-
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laparoscopic fenestration and 10.36% after open fenestration.
The differences between the groups were not statistically signif-
icant. This meta-analysis demonstrated the comparable efficacy
of laparoscopic and open fenestration for patients with single and
multiple NPCL subgroups of patients [9]. Bernts LHP et al (2019)
conducted a systematic review and meta-analysis, which found
that laparoscopic fenestration resulted in a regression of clinical
symptoms in 90% of cases. These data indicate that this approach
is highly effective in treating the condition [6].

Zarivchatsky MF et al. (2013) found a higher proportion
of immediate good results after laparoscopic fenestration than
open interventions (77.5% versus 8%). Over the long term, the
gap between the good/satisfactory results rates becomes less no-
ticeable, with 80% and 67.7%, respectively. However, the benefits
of laparoscopic surgeries remain. Generally, laparoscopic fenes-
tration has an efficacy rate of 85% or higher when monitored for
several years after the intervention [1].

With an efficiency comparable to open surgery, laparoscopic
fenestration is much less frequently accompanied by intra- and
postoperative complications [13, 37]. The lower complication rate
and quicker patient recovery can result in a shorter hospital stay.
These findings were confirmed by a 2017 study by Murunova YuN
and Darwin VV [5]. Based on a published meta-analysis of 9 clin-
ical studies, which included a total of 657 patients, laparoscopic
fenestration was found to be superior to open fenestration. The
laparoscopic approach resulted in reduced duration of surgery
and hospital stay, less blood loss, and faster recovery of patients
to their daily activities. This meta-analysis did not find significant
differences in complication incidence [6].

It is important to note that laparoscopic fenestration has
certain disadvantages and limitations. Thus, as stated in the lit-
erature, laparoscopic fenestration cannot be performed in some
cases due to technical limitations, and conversion to open surgery
is required [27]. According to Debs T et al (2018), laparoscopic
fenestration is not recommended for cysts in the S4, S7, and S8
segments. In these cases, a resection with open interventions is
required [38].

However, the main problem is the relatively high recurrence
rate for both open and laparoscopic interventions. According to
Bernts LHP et al (2019), approximately 10% of patients who un-
dergo surgery experience a recurrence of symptoms that often
necessitates repeat surgical intervention. The frequency of com-
plications during laparoscopic fenestration is up to 10%, with seri-
ous complications recorded in 3.3% of cases, making it a relevant
problem [6].

Until now, the long-term outcomes of laparoscopic fenes-
tration for NPCL have not been conclusively studied. The recur-
rence rate varies widely across the studies (from a few percent
to 30-40%). At the same time, it is evident that the duration of
observation is a crucial factor [16, 22]. The clinical significance of
relapses still needs to be studied more. The data presented by
Rawla P et al (2019) suggest that relapses of NPCL following lap-
aroscopic fenestration are typically not clinically significant. This
insignificance is because they are often asymptomatic and do not
require further intervention. The recurrence rate was 14.9%, but
only 4.3% of cases resulted in symptomatic relapses [16]. On the
contrary, a significant proportion of cases with relapse require re-
peated surgical treatment, according to other data [17]. Kisiel A
et al (2017) reported relapses in 4 out of 48 patients during 62
months of follow-up, with re-intervention required in three cas-
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yeckoro ob3opa M MeTaaHanu3a, npeactaBneHHoro Bernts LHP et al
(2019), B 90% cnyyaes nocne NpoBeAeHMA NanapoCKONMYeckon de-
HecTpauuy HabalogaeTca perpecc KAMHUYECKoW CMMNTOMATUKK, YTo,
B LL&/IOM, MO3BO/IAET OLEHUTb IQPEKTUBHOCTL AAHHOTO MOAXO0AA KaK
[0CTaTOYHO BbICOKYHO [6].

3apuByaukuii M® u coasT. (2013) nokasanu, Yto nocne npo-
BEAEHMA NanapoCKONMYeckon GeHecTpaLum 3HaYUTENbHO Yalle pe-
TUCTPUPYIOTCA HEMOCPEACTBEHHbIE XOopoluve pesynbTatel (77,5% no
CpaBHEHMIO € 8% NpuW NPoBeAEHMM OTKPbITbIX BMELIATENbCTB). B oTaa-
NEHHOM Nepuoge PasHULA B YacTOTe XOPOLUMX/yA0BAETBOPUTENbHbIX
pe3ynbTaToB CTAHOBUTCA MeHee 3ameTHol (80% w 67,7% cooTseT-
CTBEHHO), HO BCE PaBHO COXPAHAOTCA NPEMMYLLECTBA J1aNapoCKonu-
YECKMX BMeLaTeNbeTB. B Lenom adpdeKTMBHOCTb 1anapoCKONUYeCcKoi
beHecTpauum npy HabNOAEHMM 33 NALMEHTAMM B TEYEHUE HECKOb-
KUX NIeT NoC/ie BMeLaTebCcTBa cocTaBnAeT 85% u bonee [1].

Mpu conocTaBMMON C OTKPbITBIMM Onepaumnamm 3G EKTUBHO-
CTbtO, SIaNapoCKonMyeckan GpeHecTpaLmsa 3HaYMTENbHO pPeXe Conpo-
BOKAAETCA WMHTPa- U MOCNeonepauyoHHbIMU OCNOXKHEHUAMK [13,
37]. Bonee HU3KaA YacToTa Pa3BUTUSA OCNOXKHEHUI U BbICTPOE BOC-
CTaHOB/IEHME NALMEHTOB NO3BO/IAOT COKPATUTL NPOLONKMUTENBHOCTD
rocnuTanmsaumm [18)]. 3Tv AaHHbIe TaKKe Oblav NOATBEPKAEHDI B UC-
cnefioBaHuu, nposeaéHHom MypyHosoii FOH 1 JapsuHbim BB (2017)
[5]. Mo paHHbIM OMY6AMKOBAHHOTO MeTaaHanM3a 9 KAMHUYECKUX
MNCCAef0BaHUIA C CYMMAPHBIM BKtOYeHUMEM 657 NauueHToB, nanapo-
CKoMMYecKaa $peHecTpaLma No CPAaBHEHMIO C OTKPbITOM XapaKTepusy-
€TCA CTaTUCTUYECKM 3HAYMMbIM YMEHbLIEHUEM MPOACNKUTENBHOCTU
onepawLmu 1 rocnuTanns3aLLmm, MeHblUe KposonoTepel u 6onee bl
CTPbIM BO3BPALLEHWEM NALMEHTOB K NOBCEAHEBHOM aKTMBHOCTU. B TO
Ke BpemsA B AaHHOM MEeTaaHanMn3e CTaTUCTUYECKM 3HAUYMMbIX Pasnu-
YMiA B YaCTOTE OCNIOKHEHWIA BbIABAEHO He bbino [6].

CnepyeT OTMETUTb, YTO METOZ, NanapocKonuyeckon deHecTpa-
LMW He MWEH onpeaenéHHbIX HefoCTaTKOB U OrpaHnYeHni. Hanpu-
Mep, B IMTEPAType OTMEYAETCA, YTO B ONpPeaeNEHHOM YacTu Cyyaes
BbIMO/MHUTbL N1AaNaPOCKOMNMUYECKY0 QeHecTpaunio He yaaétca u3-3a
TEXHWUYECKMX OTPAHUYEHWI, U TpebyeTca KOHBEPCUA B OTKPLITOE BMe-
watenbctso [27]. Mo aaHHbIM Debs T et al (2018), npoBeaeHue nana-
POCKONMUYECKOM heHeCcTpaLMmn HellenecoobpasHo Npy PACMoNOKEHNUN
KUCT B cermeHTax S4, S7 v S8, TaK Kak B 3TUX c/1y4asnx TpebyeTca npose-
[EeHWe Pe3eKLMOHHBIX OTKPbITbIX BMeLLaTenbCTs [38].

OpHako, 6e3ycnoBHO, OCHOBOW NPOBAEMOV ABAAETCA OTHOCU-
TEeNbHO BbICOKaA YacToTa PeLManBOB NPy NPOBEAEHNUM KaK OTKPbITHIX,
TaK W 419 NanapoCcKonuyecknx BmeluaTtensers. Mo gaHHbim Bernts LHP
et al (2019), NpMeEPHO Y KaXKA0ro AecAToro NpoonepupPoBaHHOro na-
LMeHTa B AMHAMWUKe Hablo4aeTca peumams KIMHUYeCKoM CMMNTOMa-
TVKM, 4TO B BO/BLUMHCTBE C/ly4aeB TpebyeT BbiNOSHEHUE NMOBTOPHOIO
onepaTUBHOro feyeHns. OCTaétcs akTyasibHOM 1 NPobeMa 0CNoXKHe-
HWi (MHbEKLMA, NAeBPabHbIM BbINOT, aCUMT M A4p.), YacTOTa KOTOPbIX
npyu NPOBEAEHMMN NIaNapPOCKONMYECKo deHecTpaLmm CoCTaBNAET A0
10%, npu 3tom B 3,3% CNy4yaeB PerucTpupyroTCA CEPbE3HbIE OCMOXK-
HeHus [6].

[10 cuX NOpP OCTatOTCA OKOHYATENbHO HE U3YYEHHbIMM OTAANEH-
Hble pe3ynbTaTbl Aanapockonuyeckor ¢eHectpaummn HKI. Yactota
peunanBOB B NPeaCTaBAeHHbIX UCCNeA0BaHMAX BapbupyeT B OYeHb
LUIMPOKMX Npeaenax (OT HECKONbKKX NpoLieHToB A0 30-40%), npu 3ToM
04YEBUAHO, YTO OHa 3aBWCWT, B TOM YMC/IE, U OT NPOACKUTENBHOCTU
HabntogeHus [16, 22]. OcTaéTca HeAOCTaTOYHO M3YYEHHOW U KAWHK-
yecKas 3HauMmocTb peunamnsos. Hanpumep, no gaHHbim Rawla P et
al (2019), peumamssbl HKIM nocne nanapockonuyeckoi deHecTpaumm
yalLe BCEro ABAANTCA KAMHMYECKM HE3HAYMMbIMM, TaK KaK NpoTeKa-
10T 6ECCMNTOMHO M NO3TOMY He TPebyioT LONONHUTE/NbHBIX BMELLA-
TenbCTB. Tak, YacToTa peunamBos coctasuna 14,9%, Ho Tonbko B 4,3%

es. A study conducted in a surgical center, where laparoscopic
intervention was performed in 94.3% of cases, showed that 69%
of patients experienced complete regression of symptoms after
surgical treatment for NPCL. However, in 9.4% of cases, additional
surgical intervention was required [42].

Our understanding of the factors that contribute to the oc-
currence of relapses still needs to be improved. It seems essential
to consider cysts' size, localization, and morphology. Thus, a chal-
lenging medical issue is the surgical treatment of multilocular liv-
er cysts, which have a complex architecture and massive cavitary
fibrous septa [4].

From a pathophysiological perspective, the recurrence after
cyst fenestration is due to a residual epithelial lining with func-
tional capability. Therefore, a critical stage of cyst treatment in-
volves deepithelization of the remaining cyst wall [18]. Various
methods such as electrocoagulation, argon plasma coagulation,
cryodamage, and 96% ethanol treatment are currently used for
the deepithelialization of NPCL. However, their systematic com-
parison of cyst lining destruction has yet to be done [21].

CONCLUSION

NPCL are a significant issue in modern surgery. Though they
often have a long asymptomatic course, they can eventually re-
sult in abdominal pain and various urgent surgical complications.
The approach to managing patients with NPCL varies widely, from
observation to surgical interventions. In recent years, the primary
surgical treatment for NPCL has been laparoscopic fenestration.
This approach is as effective as open interventions but has fewer
complications and faster recovery. However, despite advances in
the area, liver cyst laparoscopic treatment requires optimization
to lower recurrence rates.
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C/lyyYaeB peuuamebl 6biaM CMMNTOMHbIMK [16]. Mo ApyrMM AaHHbIM,
HanpoTUB, B 3HAYUTENbHOM YacTW CAyYaeB MpU PasBUTUM peLuavBa
TpebyeTca NoBTOpHOE onepaTueHoe feyeHue [17]. Kisiel A et al (2017)
npu OYMHaMUYECcKOM HaboAeHUN B TeYeHWe 62 MecALEeB BbIABUIN
peunamsbl y 4 naumMeHToB M3 48, Npu 3ToM B TPEX cay4yanx notpebo-
Ba/NOCb NPOBeAEeHMe NMOBTOPHOrO BMelLaTenbeTBa. Mpu aHanuse pe-
3yNbTaTOB XMpYprudeckoro neveHus HKM B o4HOM M3 XMPYpPruyeckux
LeHTPpoB (B 94,3% cny4yaeB BbINOMHANOCH JIANapPOCKONMYecKoe BMe-
LLATeNbCTBO) ObINO MOKa3aHO, YTO MOJHbIA pPerpecc CMMNTOMOB Ha-
6ntogaetca B 69% cnydaes, npu aTom B 9,4% ciydaeB noTpeboBanoch
NOBTOPHOE ONepaTMBHOE BMELLATeNbCTBO [42].

OcTatoTcA ManousyyeHHbIMM GaKToOpbl, acCOLMMPOBAHHbIE C
passuTUEM peuuanBoB. MpeacTaBAfETCA 3HAYUMbIM YYUTbIBATb He
TONBKO Pa3mep M NOKaNMU3aLmMIo KUCT, HO U eé mopdonoruio. Hanpw-
Mep, COBEPLUEHHO 0CO60M NPobAEMON ABNAETCA XMPYPrUYecKoe fe-
YyeHWe MHOFOKaMEpPHbIX KUCT NeYeHU, KOTOPbIe MMEIOT CI0XKHYIO ap-
XWUTEKTYPY U MaCCUBHbIE NONOCTHbIE NepemMblyKu [4].

C naTo$n3nMONOrMYecKon TOUKU 3pEeHUA OCHOBOM BO3HMKHO-
BEHUA peuuavBa nocne QeHecTpauuu KUCTbl ABASETCA Hanuume
OCTaTOMHON QYHKLMOHMPYIOWEN BbICTUAKW. C 3TOM TOYKM 3peHus
60oNbLUIOE 3HAYEHME MMEIOT MeToAbl Ae3NUTENU3ALUMA KUCTbI, Npu-
MeHsieMble B KaUecTBe OZHOTO W3 3Tanos NeveHus [18]. B HacToAwee

Bpema ¢ uenbto aeanutenunsauma HIK ucnonbsyoTca anekTpokoary-
NALWA, aproHONNa3MeHHanA Koarynaums, KpMoaecTpykuus, 0bpaboTka
96% 3TaHONOM M Apyrye NoaxoApl, NPy 3TOM UX CUCTEMATUYECKOro
CPaBHEHMA C TOYKN 3PEHUA MONHOLLEHHOCTU Pa3pyLUeHUA BbICTUIKM
KUCTbI He npoBogunocs [21].

3AKNIOMEHMUE

HKIM ABnAoTcA akTyasbHOM Npobaemoit COBPEMEHHOW XMpYp-
rMun. HecmoTps Ha AnuTenbHoe 6eccMMNTOMHOE TedeHue B 60NbLNH-
ctBe cnyyaes, HKIM moryT npmMBoanTb K pasBuTUiO abAOMUHANBHOMO
60/1€BOr0 CMHAPOMA U LLEIOTO PAAA YPreHTHbIX XMPYPrUYeckmux oc-
No}HeHWN. TakTUKa BedeHuA nauueHTtos ¢ HKI BapbupyeT B Wwupo-
KMX Npeaenax ot AMHAMUYECKOro HabntoaeHWs 40 OTKPbITbIX pe3eK-
LIMOHHbIX BMeLaTenbcTs. B nocnegHue rogbl OCHOBHBIM MOAXOA0M
ana xupyprudeckoro nedenua HKI asnaeTcA nanapockonuyeckas
deHecTpauua, KoTopasa He ycTynaeT no 3GPeKTUBHOCTU OTKPbITbIM
BMeLLATeNbCTBAM, HO NPK 3TOM XapaKTepU3yeTcs MEHbLUMM Konnde-
CTBOM OC/NOMHEHUI 1 6onee BbICTPbIM BOCCTAaHOBUTENbHBIM NEPUO-
[om. HecmoTps Ha ycnexu B AaHHOM 0bnacTu, ocTaércs npobnemoit
[l0CTaTOYHO BbICOKAA YacToTa PeuuamnBoB, 4To TpebyeT onTummsaLmm
NOAXOA0B K IAaNAapPOCKONUYECKOMY IEYEHUIO KUCT NeYeHH.
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BAPMIAHTHASI AHATOMMSI APTEPUM, OTXOASAIINX OT AYTY AOPTBI, " IX
BETBEU (ITO AAHHBIM ITPEITAPPOBAHMS TPYIIOB, OIIEPATMBHBIX
BMEIIATEABCTB 1 COBPEMEHHBIX METOA0OB ICCAEAOBAHWMSI)

O.B. MYPAIIOB

Kadeapa pyHaaMeHTaABHOI MeAUIIMHEI ¥ 00111ei1 TaToA0ruy, VIHCTUTYT MeAMIIMHBI ¥ 9KCIIepUMeHTaAbHOI 6110a0ruu, IICKOBCKIII TOCY AaPCTBEHHBIN YHUBEP-
cureT, I[1ckos, Poccnitckas ®eaepanys

Lienb: M3ydeHue M aHaNM3 NUTePaTypPHbIX MCTOYHMKOB MO BapMaHTHOM aHaTOMUK apTEPUIA, OTXOAALLMX OT AYT aopTbl, U UX BETBEM.

Matepuan n metoabl: NPoaHaNN3UPOBaHbI C/lydan BapUaHTHOM aHaTOMMUM apTepuin, OTXOAALLMX OT Ayrv aopTbl ([A), U UX BeTBEN, ONyBANKOBaHHbIE
B IMTEPATYPHbIX UCTOYHUKAX Ha OCHOBE Pe3y/bTaToB NPenapupoBaHMA TPYNOB, ONepPaTUBHbIX BMELIATENbCTB U COBPEMEHHbIX A1MAarHOCTUYECKUX METOo-
[10B UccneaoBaHuA. MoncK maTepuana ocyLecTBAANCA C UCMO/b30BaHWEM CNeayoLLMX MHTEPHET-pecypcoB: www.library.ru, www.scopus.com, www.
femb.ru/feml, www.cochranelibrary.com, www.acponline.com, www.sciencedirect, www.embase.com u B nomckosoit cucreme yandex. OCHOBHbIMM
MeToAamm UccnepoBaHuna 6b1amn 6ubanmorpaduUeckmin u CpaBHUTENbHBIA METOAbI.

3aKnKoueHune: aHaAM3 onbiTa KOAJIEr MO3BO/IAET YTBEPIKAATD, YTO BapMaHTHas aHaToMmuaA [JA aBnsetca HepeaKoW Haxo4KOW B NpaKTMKe Bpaya. [aHHoe
06CTOATeNbCTBO TPEBYET OT HEro TlWATeNbHOro 06C/1eA0BaHMA NaUMeHTa Nepes BbiNOJHEHWEM aHrMorpaduyecKoro MccaefoBaHNs, onepaTMBHOrO
BMELUATENbCTBA M MEAMLIMHCKUX MaHUNYNALMI, YTOBbI M36eXKaTb BO3SMOXKHbIX OLUIMBOK U OCIOKHEHWIA.

Kniouesble cnoBa: dy2a aopmesl, semeu 0y2u aopmsl, 6paxuouegansHule apmepuu, 8GpUAHMHAS GHAMOMUS, 8APUALUS.

Ona yntuposaHua: Mypawos OB. BapuaHTHas aHaTOMMA apTepuid, OTXOAALLMX OT Ayrv aopTbl, U UX BETBEN (MO AaHHLIM NPenapMpoBaHWA TPYNoB, one-
PaTUBHbIX BMELLATENBCTB U COBPEMEHHbIX METOAO0B UCCNeaoBaHUs). BecmHuk AsuueHHsl. 2023;25(3):400-13. https://doi.org/10.25005/2074-0581-2023-25-

3-400-413

COMPREHENSIVE ANALYSIS OF THE AORTIC ARCH BRANCHING PATTERNS
BASED ON DIAGNOSTIC STUDIES, SURGICAL PROCEDURES, AND AUTOPSY
REPORTS

O.V. MURASHOV

Department of Fundamental Medicine and Common Pathology, Institute of Medicine and Experimental Biology, Pskov State University, Pskov, Russian
Federation

Objective: Analysis of literature sources on variant anatomy of arteries arising from aortic arch and branches.

Methods: Analysis of cases of the variant anatomy of arteries arising from the aortic arch (AA) and their branches, based on autopsy, surgery, and
modern diagnostic techniques. To gather information, we utilized a range of online resources such as https://www.library.ru, https://www.scopus.
com, https://femb.ru/, https://www.cochranelibrary.com/, http://www.acponline.com, https://www.sciencedirect.com/, https://www.embase.com,
and the Yandex search engine. The primary research methods utilized were bibliographic and comparative in nature.

Conclusion: The AA anatomy displays frequent variations in medical practice. To prevent complications and errors, it is imperative to thoroughly
evaluate the patient before performing angiography, surgery, or any relevant medical procedures.

Keywords: Aortic arch, branches of the aortic arch, brachiocephalic trunk, variant anatomy, variation.

For citation: Murashov OV. Variantnaya anatomiya arteriy, otkhodyashchikh ot dugi aorty, i ikh vetvey (po dannym preparirovaniya trupov, operativnykh
vmeshatel'stv i sovremennykh metodov issledovaniya) [Comprehensive analysis of the aortic arch branching patterns based on diagnostic studies, surgical
procedures, and autopsy reports]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(3):400-13. https://doi.org/10.25005/2074-0581-2023-25-3-400-413

3a nocnegHue AeCATUNETUA OAHUM W3 BeAyLUMX HAaNpaBAeHUi
Hay4YHOW AeATeNbHOCTY B aHAaTOMUM AB/ISIETCA U3yYeHWEe BapUaHTHO
aHaTtomuu. [laHHoe HanpasneHue 6asupyeTca Ha yyeHum B.H. Les-
KYHEHKO, OCHOBHblE MOJIOKEHWA KOTOPOro YTBEPHKAAIOT O TOM, YTO
WHAMBUAYANbHAA M3MEHYMBOCTb XapaKTepHa 1A BCEX OPraHoB
CUCTEM Ye/I0BEYECKOrO Te/a, MOXKET ObITb NpescTaB/IeHa BapuaLLMoH-
HbIM PALOM C Haubonee pesKMMM BapMaHTaMK Ha ero KoHLax, ob-
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Over the past few decades, the study of variant anatomy has
emerged as a prominent area of scientific inquiry within the field of
anatomy. According to V.N. Shevkunenko's teachings, every organ
and system in the human body is subject to individual anatomical
variability. This variability can be illustrated as a range of variations,
with the rarest variants at either end. Phylo-ontogenic and environ-
mental factors have a significant impact on the process [1].
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ycnosneHa 3akoHamu ¢uno- M OHTOreHesa U GopmupyeTca nog, Bos-
Jencterem GpakTopoB OKpyXKatowweii cpeabl [1].

B 6onblueit cTeneHn NogsepsKeHbl MHAMBUAYANbHON U3MEHYN-
BOCTM OpraHbl KPOBEHOCHOW CUCTEMbI, U CPeaV BapuaHTOB CTPOEHUA
aHaTOMO-OU3MONOMMYECKMX CUCTEM OPraHM3Ma YesioBeKa Haubonee
4acTo 0BHapYKMBALOTCA BapUAHTbI CTPOEHWA MMEHHO 3TOW CMCTEMBI
[2-6]. OfHMM U3 cOoCyaoB, C KOTOPbIM CBA3AHO 3HAYUTE/IbHOE KoNnYe-
CTBO pPa3HOO6pa3sHbIx Bapuaumii, asnsetca JA. Betsu [IA nogsepsKeHsl
Pa3/IMYHBIM BMAAM NaTONOMMKU: aTepockneposy, Tpombosy, ambonmm
1 aHoManuam passutua. MogrntounyHan aptepus (MKA) vawwe Bcero
NOpaKaeTcA aTepoCKNepO30M B e€ NepBOM CErmeHTe, a TPomM603 U
3Mb0MA 3TOTO COCYAa ONacHbI PA3BUTUEM OCTPOIA ULIEMWUMN BEPXHEN
KoHeuHocT [7, 8]. Abeppauus npasoit NKA y 7-10% B3pocabix nauy-
€HTOB MOXKET NPMBECTU K KOMNPECCUMN CoCefHNX OpraHoB u B 71,2%
cnyyaes Bbi3BaTb aucdaruio [9]. AtepocknepoTuyeckme NopaxeHus
COHHbIX apTepuii NPUBOAAT K CTEHO3Y, ULIEMUYECKOMY MHCYIbTY U
TPaH3UTOPHBIM ULLIEMUYECKUM aTakam [10]. B KNIMHUYeCKoW NpaKTUKe
BCTpeYaeTca U 6eccMMnTOMHas MOHAA OKK/KO3WA SKCTPaKpaHWab-
HOro OTAena BHYTPeHHel coHHoi apTtepum (CA) [11]. MospexaeHus
apTepuit, oTxoAALMX oT JJA, U UX BETBEI MOTYT ObITb KaK OTKPbITbIMY,
TaK M 3aKPbITbIMU, NPUBOAALLUMM K TAXKENBIM HAPYLUEHUAM HU3HEH-
HO BaKHbIX QYHKLMIA, NeTabHOMY MUCXOAY NPEVMYLLECTBEHHO Y AL,
TpyAocnocobHoro Bo3pacTa [12, 13].

BaXHOCTb M3yyeHMA BapWaHTHOW aHaTOMMK Bcerga noayép-
KMBanacb Kak OTeYECTBEHHbIMM, TaK U 3apybeHbIMU aHaTOMamM.
3HaHWe KnaccMyecKkow M BapuaHTHOWM aHaTOMUK apTepuin ABnseTcA
KNAMHWYECKM 3HAUMMbIM A1 ONEepUPYIOLLEro XMpypra U nauueHTa,
4TO NO3BO/IAET U3DEKaTb BO3MOMKHbIX OC/IONKHEHWIA MPU BbINOSIHEHWUM
BPAYOM MeULMHCKUX MaHUMYNALMNA, AUarHOCTUMECKUX U XMPYprye-
CKMX BMeLlaTenbcTs [14].

[A ABnAeTca NpoaonKeHMeM BOCXoAALLEN aopTbl U pacnonara-
€TCA B BEPXHEM CPeAOCTEHUM NO33aAM HUXKHEN NONOBUHBI PYKOATKM
PYAMHDBI TaK, YTO BbICLIAA TOYKA AYyry NpoeLmpyeTcs Ha eé LeHTp. B
KNAaCCUYECKON aHAaTOMMM OTEYECTBEHHOM U 3apyDeHOM WKon Tpu
KPYMHbIX apTepUabHbIX CTBOA, NOAHUMAIOLLMXCA BBEPX OT Ayrv aop-
Tbl CNPaBa HaneBo, NPeACTaB/EHbI NNEYErosI0BHbIM CTBO/IOM, JIEBOV
obLweit coHHol apTepuelt u nesoit MKA.

OpHaKo Knaccuyeckoe pacnonoxeHue u seteneHne A BcTpe-
yaetca He BCerga, U ryboKoe 3HaHWe He TONbKO KNAaCCMYECKOM, HO U1
BapuaHTHOM aHaTomuu [JA KpaiiHe BaXKHO Npu NpoBeseHWUN SHA0BA-
CKYNAPHbIX OnepaLyit, 4Tobbl U3bexKaTb BO3MOMHbIX PUCKOB M3-3a eé
aTUNWUYHBIX KOHUrypaLmMiA U BeTBAEHUA. PasiMyHble BapuaHTbl BET-
BneHua [JA, OT/IMYHbIe OT OMNUCbIBAaEMbIX B KNACCUYECKOW aHaTOMUK,
ABNAIOTCA HEPEeAKMMM HAaXOAKaMM BO BPEMA BbINOSHEHUA Npenapu-
pOBaHwWA Tpyna, NPoBeAeHWA onepaLym 1 AMarHOCTUYECKUX UCCNeso-
BaHWI. M3yyeHne 3TOW TeMbl NOKa3ano, YTO B OTEYECTBEHHBIX U 3a-
pybexHbIX NybAKaLmAX NPUBOAATCA Ldpbl YaCTOTbl BCTPEYAEMOCTU
Bapuauwmin [1A, 3HauMTeNbHO OTANYAIOLLMECA APYT OT Apyra.

Tak, B uccnegosaHuu Pandalai U et al (2021) yuactsosanu 4000
NaLWeHTOB, KOTOPbIM B LiEHTPe TPETUYHOMN MEAMLIMHCKON NOMOLLU
B KOXKHOM MHAaMM B TeyeHWe TPEXNETHEro nepuoaa no Pas/MyHbIM
KNMHUYECKMM MOKa3aHUAM Oblia BbIMONHEHA KOMMbIOTEPHAA TOMO-
rpadms (KT) rpy4HOM KNETKM C KOHTpAcTMpoBaHueM. Mocne usyyeHuns
[OA 6b11m BbifBNEHbI €€ U3MEHEHWA TONbKO Y 27 nauyeHTos (0,67%).
Ob6Hapy)KeHHbIe HAaXO4KM BKAOYaNW: abeppaHTHyto npasyto MKA B
7 (0,17%), obwmii ctBon 6paxmouedansHoit v nesokt obwei CA nam
«Bbiubto gyry» B 1 (0,025%), Hayano NeBoi NO3BOHOYHOW apTepumn
(M3A) ot obuwiero cTtBona bpaxmouedanbHoi U nesoit obweit CA B 1
(0,025%), 6poHXMabHYHO apTepUo aHOMaNbHOTO OTXOXAEHMA oT A
B 1 (0,025%), pgoiiHyto JA B 1 (0,025%) v npaBocTopoHHioto A B 16
(0,4%) HabnrogeHwsx. Ha ocHOBE NONYYEHHbIX PE3Y/ILTAaTOB aBTOPbI

Compared to other bodily systems, the circulatory system
displays significant variability, frequently presenting structural
variations [2-6]. AA branching has numerous variations. Various
diseases, such as atherosclerosis, thrombosis, embolism, and
developmental abnormalities, can affect AA branches. Acute up-
per limb ischemia can arise from thrombosis or embolism in the
subclavian artery (SCA), with the first section of the artery being
particularly vulnerable to atherosclerosis [7, 8]. Aberrant right
subclavian artery (ARSA) can compress neighboring organs in
7-10% of adult patients and causes dysphagia in 71.2% of cases
[9]. Atherosclerotic lesions of the carotid arteries lead to stenosis,
ischemic stroke, and transient ischemic attacks [10]. Complete
occlusion of the extracranial part of the internal carotid artery
(ICA) can be asymptomatic [11]. Injuries to arteries originating
from the aortic arch and branches can be open or closed. These
injuries can cause severe impairment of vital functions and even
lead to death, particularly in working-age individuals [12, 13].

Many anatomists have stressed the significance of examin-
ing variations in anatomy. Knowing classical and variant arterial
anatomy is crucial for surgeons to avoid complications during
medical procedures [14].

The AA is located in the superior mediastinum, behind the
lower half of the manubrium sternum. The AA gives rise to the
brachiocephalic trunk (BCT), left common carotid artery (LCCA),
and left SCA in classical anatomy.

A comprehensive understanding of AA classical and variant
anatomy is essential for successful endovascular operations due
to the potential risks associated with variations in location and
branching. Variations in AA branching are frequently encountered
during cadaveric dissection, surgery, and diagnostic studies, de-
viating from traditional anatomy. However, the literature on AA
variations yielded significant differences in data when studied.

For instance, in South India, over three years, Pandalai U
et al (2021) studied 4,000 patients who had undergone chest
CT scans with contrast for different clinical reasons at a tertia-
ry care center. The study found that AA anomalies were only
present in 27 (0.67%) patients. The study revealed several ab-
normalities in the AA branching, including an ARSA in 7 cases
(0.17%), a bovine arch in 1 case (0.025%), a bovine origin of
the left vertebral artery (LVA) from the AA in 1 case (0.025%),
a bronchial artery with anomalous origin from the AA in 1 case
(0.025%), double AA in 1 case (0.025%), and a right-sided AA in
16 cases (0.4%). Based on these findings, the authors stressed
the need for pre-imaging to avoid complications during vascular
access procedures [15].

According to Yousef S et al (2021), 21336 CT scans conduct-
ed on patients aged 50-85 between 2013 and 2016 revealed AA
branching variations in 693 (2.8%) patients. The bovine arch was
the most diagnosed variant, observed in 354 (1.6%) patients, ac-
counting for 58.7% of all anomalies. In 147 patients (0.6%), an
ARSA was detected; in 95 patients (0.4%), an aberrant left verte-
bral artery (ALVA) was noted. Among all variations, the authors
found an aberrant left SCA in combination with right-sided AA in
0.3% of cases or 12.0% of all anomalies. The prevalence of double
AA and aortic pseudocoarctation was found to be 0.03% or 1.02%
of all anomalies. The study found that the identified variations
were more common among females of non-Caucasian ethnicity.
The study concluded that patients with AA variations had a higher
frequency of diagnosed thoracic aortic aneurysms than patients
with classical AA anatomy (10.8% versus 4.1%) [16].
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NOAYEPKHY/IM BAXKHOCTb NPEeABapUTENbHOM BU3Yann3aLmm nepes, nto-
601 NpoLeslypoit, CBA3aHHOM C COCYAMCTbIM JOCTYNOM C Lie/Iblo Npea-
YNPEXKAEHMA HEXKENATENbHbIX OCNOKHEHM [15].

Yousef S et al (2021) nposenu uccneposanue 21336 KT ckaHoB
nauuMeHToB B Bo3pacTHoM rpynne ot 50-85 net ¢ 2013 no 2016 rog v
BbIABMAM aHOMaNMIO ¥ 693 6ONbHBIX, 4TO cOcTaBuno 2,8%. Hanbonee
4acTo AMarHoCcTMpyemoit BapuaLmeit bbina «bbiuba ayra», Habnoaae-
man y 354 (1,6%) naumeHToB U 58,7% OT BCex aHOMabHbIX C/Ty4aes.
Y 147 (0,6%) 60onbHbIx nnun 24,4% oT Bcex BapuaLmii 6bina BbiABAEHA
abeppaHTHas npasas MKA, y 95 uenosek (0,4%) nam 15,8% ot Bcex
BapMaHTHbIX cNyyaeB Habntoganace abeppaHTHan nesas M3A. B 0,3%
cnyyaes uam 12,0% oT Bcex BapuaLmii aBTOpbI ONMCcany abeppaHTHYo
nesyto MKA B KombMHaLmm ¢ npaBoctopoHHen A, 8 0,03% unu 1,02%
OT BCEX aHOMA/IbHbIX Cy4aeB — ABoviHyto JA v 0,03% wan 1,02% ot
BCEX BapuauMit — NceBAOKOapKTaumio. O6HapyKeHHble BapuaLuu
YalLe BCTPEYANNCD Y XKEHLLUMH, YEM Y MYXKUYMH, HE EBPOMNEOUAHBIX pac.
KNMHUYECKM 3HAUMMBbIM B UCCNIe0BaHUM BbIIO 3aK/1H0YEHNE aBTOPOB
0 TOM, 4TO B rpynne NauueHTOB ¢ Bapuaumuamm [IA yactota AMarHocTym-
pyemol aHeBpPU3Mbl FPyAHOM aopTbl 6blna 6obLUEe, YEM Y NALMEHTOB
C Knaccuyeckoit aHatommeit [A (10,8% npotus 4,1%) [16].

CnegyeT OTMETUTb, UYTO BapuaLusa, NpeacTaBAeHHas o06LWwmm
cTBONIOM bpaxmouedanbHoit 1 nesovi obuweit CA, NONyYMBWMM Ha-
3BaHMe «bblubsA Ayra» He ABMAETCA aHAaTOMUMYECKUM CTpoeHMem [A,
NPUCYLLMM KPYNHOMY POraTOMy CKOTY, COOTBETCTBEHHO 3TOT TEPMUH
COAEPKUT OLUMOKY, OLHAKO OH NOJYYMN LWMPOKOE PacnpoCTpaHeHNe
B Hay4yHoM nuTepatype [17].

Goldsher YW et al (2020) n3yunnm aHatomuto A 15-40 Hepenb-
HbIX MI0A0B U BbIABUAW BapuaHTHYIO0 aHaTomuto B 20 cayyasx (4,8%),
NpeACTaBAeHHYI0 «Bblubeit ayroit», B 14 U3 KOTOPbIX OTCYTCTBOBa/IA
KaKas-nmMbo natonorus, B 6 Obin BbIABAEHbI INLb HE3HAYUTE/bHbIE
OTK/IOHEHMA OT HOPMbI, YTO MO3BO/IMAO aBTOPaM CAenaTb BbiBOA, O
TOM, YTO Hanuume «Bblubelt ayru» He CBA3AHO C aHOMANUAMM NO-
[a [18]. [laHHbIN BapnaHT aHOMaNNM MOXKET bbITb NPEACTaBNEH He-
CKOIbKMMM TUNamm: 06LLuMii cTBON BpaxmoLiedanbHoii 1 neBoii 0bLLen
CA (I TMn, ABNAIOWMICA CamMbIM YacTbIM), HAYaNOo YCTbsA N1IEBOW 0bLLEe
CA ot 6paxuouedansHoro cteona (Il Tun),  0bwmii cteon bpaxmoue-
danbHoro cTona, nesoit obweit CA n nesoit M3A (Il TMR, UCTUHHAA
«bbluba gyra»),

Rekha P, Senthilkumar S (2013) obHapyuaun Ha 110 cepauax,
GUKCMPOBaHHbIX GOPMANMHOM, TPYNOB MYKUMH U KeHLWMH KOXKHOM
MHaun B Bo3pacTe oT 45 go 75 net Knaccuyeckoe seTeneHne A B
92,72%, a B 7,28% — BapuaHTHble cayvan. Hambonblmnii npoLeHT Ba-
puaumii (4,5%) coctaBun BapuaHT C OTXOXKAEeHUEM NeBoit M3A mexay
neBbiMK 06wweit CA u MKA. B 2,7% cnyyaes 6bi10 0TMeYeHO obluee
Hauano pns bpaxmouedansHol u nesoit obwelt CA. B 1,8% Habntoge-
HW1 nesas M3A HauMHanacb OT BEPXHETO YI/1a MeXay aOpTOi 1 NeBow
MKA, 8 0,9% cnyyaes nesas o6wias CA 6bl1a BETBbIO NNEYEr0NOBHOTO
cTBONa, U B 0,9% HabnopeHunii JA vmena ToNbKo ABe BeTBM (nepsoit
BETBbIO ObIN 06WWMI cTBON BpaxunouedanbHoi 1 nesoit obuwer CA, a
BTOpan BETBb Obina NpeacTasneHa nesoit NMKA) [19].

Bhatia K et al (2005) coobwatoT 0 7,41%, Bapuauuit. Umu 6biam
nccnenosaH 81 Tpyn coBpemeHHOro HaceneHus HOxHoi Asctpanuu
€BPOMEeNCKOro NPOUCXOXKAEHWS, NPEACTaBUTENN KOTOPOro MUrpu-
poBanu B Heé (N=38) uaun poanancb U NPoKMBaAU B Hell (n=43) B 20
BeKe. bbinu BblsiBNEHbI ABe Bapuaumm BeTsel [JA, 04HOM M3 KOTOPbIX
6bl10 oTBETB/NEHME neBoii M3A oT JA mexay nesbiMn obwelt CA 1
MKA (Ha 6 Tpynax). Bce 6 cnyuyaeB OTHOCMAMUCH K KOTOPTE POAUBLLMXCA
8 tOxKHOW ABCTpanum u coctasmau B 1ol rpynne 13,95%. Mockonbky
BCE C/ly4Yau AaHHOM BapuaLMmM OTHOCUAMCH TONBKO K TEM, KTO poAMACA
B KO)KHOI ABCTpanuu, TO aBTOpaMM BbINI0 BbICKa3aHO NpPeAnosoxe-
HME O TOM, YTO Ha GOPMMPOBAHME BapUaLLMIA MOTYT OKa3blBaTb BMSA-
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It is essential to recognize that although commonly referred
to as the bovine arch, the variation resulting from the shared or-
igin of the BCT and LCCA is not a natural feature of the AA in cat-
tle. Therefore, this term is misleading, despite its frequent use in
scientific literature [17].

Goldsher YW et al (2020) examined the anatomy of the aor-
tic arch in fetuses aged 15-40 weeks. They found a bovine arch in
20 cases (4.8%), with 14 having no anomalies and 6 having minor
aberrations. Therefore, the authors concluded that a bovine arch
is not linked to fetal abnormalities [18]. Several types can repre-
sent this variant of the anomaly: the common trunk for the BCT
and LCCA (type |, which is the most common), the origin of the
LCCA from the BCT (type Il), and the common trunk for the BCT,
the LCCA and the LVA (Type Ill, referred to as a true bovine arch).

According to Rekha P and Senthilkumar S (2013), 92.72%
of 110 pre-dissected formalin-fixed heart specimens from male
and female cadavers in South India aged 45 to 75 had classical
AA branching, while 7.28% had AA variant branching. The variant
with the LVA arising between the LCCA and left SCA origins was
the most common, with a prevalence of 4.5%. In 2.7% of cases, a
common origin of the BCT and LCCA was noted. In 1.8% of cases,
LVA originated from the aorta at the upper angle of the junction
of the left SCA. In 0.9% of cases, the LCCA was a branch of the
BCT. In another 0.9% of cases, there was the AA variant with a
2-vessel branching pattern, with only two trunks arising from the
AA, right and left brachiocephalic trunks (RBCT & LBCT) [19].

A study conducted by Bhatia K et al (2005) showed a 7.41%
AA variation. They studied 81 cadavers from the South Australian
population of European descent, including those who migrated
(n=38) and those born and raised (n=43) in the 20th century. Two
variations of the AA branching pattern were identified, one of
which was a variant with the LVA originating between the LCCA
and left SCA observed in 6 cadavers. All 6 cases were from the
South Australian cohort, representing 13.95% of that group. The
authors suggested that environmental factors may influence the
development of the variations, as all cases were related only to
those born in South Australia. In addition, no thyroidea ima ar-
tery originating from the aortic arch was detected. This finding
contrasted with previously observed cases where the frequency
of this variation varied from 4% to 10% [20].

According to Indumathi S et al (2010), the percentage of vari-
ations in AA branches is 11.0%, with 10.9% in males and 11.2% in
females. The authors examined 75 cases, including 16 cadavers,
heart specimens with AA, and 25 patient angiograms from Indian
residents. Angiography was used to obtain radiographic images of
the AA and branches, combining cineangiocardiography and aor-
tography. The study results revealed that the right AA was identi-
fied in only 2 cases, which accounts for 2.67% of the total. In 5.3%
(4/75) cases, the authors observed a common origin of the BCT
and LCCA, 6.52% in males and 3.7% in females. Branching of the
LVA as the third branch of AA between the LCCA and the left SCA
was observed in 4.1% of cases, 2.17% out of 46 male specimens,
and 7.4% out of 27 female specimens showed this variation. In
1.36% out of 73 specimens, the right vertebral artery (RVA) arose
as the fourth branch from the AA. The authors emphasized the
importance of identifying these variations to reduce the risk of
surgical procedures [21].

Junagade B and Mukherjee A (2015) studied the morphol-
ogy and morphometry of the AA and its branches on 35 em-
balmed cadavers from people aged 50 to 70 years. They found
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Hue baKTopbl OKpy:KatoLLel cpesbl. Kpome Toro, HU Ha oAHOM Tpyne
He BbINI0 BbIABNEHO OTXOXAeHuWe a. thyroidea ima ot [A B oTanume
OT paHee HabaLaeMbIX MU CNYYAEB, e YacToTa TaKoW BapuaLmm
BapbupoBsana ot 4% o 10% [20].

Indumathi S et al (2010) coobLyatoT 0 TOM, YTO BCTPEYAEMOCTb
Bapuauui seteit [A coctasaset 11,0% (10,9% y myxumH n 11.2%
Y KeHLWWH). ABTOpbI M3yunnm 75 cnyyaes (16 Tpynos, 34 aHaTOMK-
yeckux npenapatoB LA M aHrMorpammbl 25 MaUMEHTOB) KuTenen
UHauKU. AHrvorpammbl 6blav nonyyeHbl NPU KOMOBUHMPOBAHHOM
MCMONb30BaHUM KMHOAHMMOKapauorpadumn (3anucu Ha nAeHky ce-
pUK NONy4aeMbIX PEHTreHOrpamm) U aHrnorpaduu. Mo pesynsratam
nccneaoBaHus B 2 cnydasx (2,67%) 6bina obHapy:keHa npasas [JA. B
4 13 75 cnyyaes (5,3%) aBTopbl Habnoaanm oblLee ycTbe bpaxuoLie-
danbHOI apTepun v nesoli obuwei CA, yto coctasuno 5,48% (6,52%
Y MYXXUMH U 3,7% y eHwmH). OTBeTBNeHUe neBol M3A, KaK TpeTbei
BetBu [A mexay nesbimu obuielt CA u NKA, 6bin10 otmedeHo B 4,1%
CNy4aes, YTo cocTasuno 2,17% myuuH (13 46) 1 7,4% eHWuH (13
27). B 1,36% (13 73 HabntogeHu) 4eTBEPTOI BETBLIO OT [JA 0TXOAMNA
npasas MM3A. ABTOpbl NOAYEPKHYNN 3HAYMMOCTb BbISBAEHWUA NOA06-
HbIX BapuaLMii KaK ANA NaumeHTa, Tak U ANA XMPYPra, BbINONHAIOLLEro
onepaumto [21].

Junagade B, Mukherjee A (2015) npu usyuyeHun mopdonorum u
mopdomeTpumn JA 1 otgaBaembix et BeTBei Ha 35 3abanb3amupo-
BaHHbIX Tpynax Atoael B Bo3pacte oT 50 go 70 net ycTtaHoBUAM, YTO
y 11,43% Tpynos A umena npusHaKu BapuaHTHOM aHaTomuu. Ha 3
Tpynax (8,58%) ot [lA oTxoauau TonbKo 2 BeTW. MNepBas BETBb ObiNa
npeacTasneHa obwym cTosiom bpaxuouedansHoi U NeBoit obuien
CA, a BTopas — nesoit MKA. B ogHom cnydae (2,85%) [A oTgasana 4
BETBW: NI€YEr0NI0BHON CTBO/, N1eBYt0 0bLyto CA, nesyto M3A u nesyto
MKA. ABTOpbI TaKXKe NPeaCcTaBUAN NAapaMEeTPbl CPeAHMX HAPYKHOTO U
BHYTPEHHEro AMameTpoB bpaxmoLiedanbHOro cTeona, KOTopble cocTa-
Buan 13,22 n 10,8 mm cooTBeTcTBEHHO, NeBoii 0bueit CA — 8,06 1 6
MM, COOTBETCTBEHHO 1 ieBoit MKA — 9,95 1 8,38 MM COOTBETCTBEHHO
[22, 23].

MpvMepHO TaKoM e MPOLEHT BCTPEYAEMOCTM BapuaLlmii
(11,7%) 3adurcmposaH B uccnegosaHum Faggioli GL et al (2007) y 25
nauueHToB u3 214, npoweawmx KT-aHrnorpaduio. Cpeamn BbiABAEH-
HbIX Bapuaumii B 22 caydasx (10,2%) umeno mecto obuiee Hayano
6paxuouedanbHoit u nesoi obuen CA, B 2 Habnogerusx (0,9%) A
oTaaBana npasble MKA 1 obwyto CA u B 1 HabatoaeHum (0,5%) ume-
/I MECTO MONIHOE OTCYTCTBME NeBoM 0bLeit CA 1 OTBETB/IEHUE NIEBbIX
BHYTPeHHeW v Hapy»Hoi CA HenocpeacTBeHHO oT [JA. ABTOPbI TaKKe
BbIABM/IN, YTO HEBPOIOTUYECKME OC/IOKHEHMA OCTOBEPHO Yallle Ume-
2 MECTO B Fpynne NauueHToB ¢ aHOManbHoM [JA, 4em ¢ Knaccuyeckom
eé aHaTomuel (20% npoTus 5,3%, COOTBETCTBEHHO) [24].

Einstein EH et al (2016) npoaHan13npoBanu pesyabTaTbl Npena-
pvpoBaHua 27 Tpynos, rae B 4 ciyyasx nesasn M3A 6bina Betsbio A,
W BCE 3TV HabOAeHNA OblIM OnNpeseneHbl HA KEHCKMX TPyMax, YTo
coctasuno 14,8% [25].

LWaBkyTa B v coasT. (2020) coobLatoT 0 TOM, YTO OTXOXKAEHME
nesoii M3A ot [A BcTpeyaetca B 2,8-5,0% cnyyaes [26].

Shin Y et al (2008) npvBoaaT undpy B 16,0%, OCHOBbLIBAACL Ha
pe3ynbTaTax uccnefosaHua 25 GUKCMPOBaHHLIX B popmanuHe Tpy-
MoB B3POC/bIX KOpeiLueB. Mx Haxoaku cocTasuan 2 ciyyas (8%), rae
nesasn M3A HaumHanacb ot JA u 2 cnyyan (8%), Korga nesas obuias
CA oTBeTBNANACb HEMHOTO Bbllle CTBO/IA M/IEYETONOBHOW apTepUN.
ABTOpbI TaK}XKe NoAy4Ynnu Lenblt pag MopdOMETPUYECKUX AAHHDBIX:
cpesfHuin NoKasaTenb yra Kpuem3Hbl [JA 0OTHOCMTENbHO KOPOHApHOM
NIOCKOCTH, PaBHbIi 62,2 rpagyca, CpeaHee paccTosHME Hayana nne-
YEroNOBHOrO CTBO/IA OTHOCUTENBHO cpeauHHON [13A, cocTasuBluee
0,92 mm cnpaBa oT Heé, a nesbix obuer CA u MKA 12,3 1 22,8 mm,

that 11.43% of the cadavers had a variant anatomy of the AA. Out
of the 35 cadavers examined, only 3 (8.58%) had two branches
originating from AA. The first branch was a common origin of the
BCT and LCCA, and the second branch was the left SCA. In one
case (2.85%), the AA had four branches: the BCT, the LCCA, the
LVA, and the left SCA. According to the authors, the mean outer
and inner diameters of BCT, LCCA, and left SCA were 13.22 mm
and 10.8 mm, 8.06 mm and 6 mm, and 9.95 mm and 8.38 mm,
respectively [ 22, 23].

In the Faggioli GL et al (2007) study, 11.7% of the 214 pa-
tients who underwent CT angiography showed AA variations.
Twenty-two cases (10.2%) had a common origin of the BCT and
LCCA; in 2 cases (0.9%), the AA gave rise to the right SCA and right
common carotid artery (RCCA), and in 1 case (0.5%), the LCCA
was absent, and the left internal and external CAs branched di-
rectly from the AA. The study showed that patients with variant
anatomy of AA had a higher occurrence of neurological complica-
tions than those with classical anatomy (20% versus 5.3%) [24].

Einstein EH et al (2016) analyzed the dissection results
of 27 cadavers. They found that in 4 cases, LVA was a branch of
AA. These findings were observed on female cadavers, which ac-
counted for 14.8% of the total [25].

According to Shavkuta GV et al (2020), LVA originates from
the AAin 2.8-5.0% of cases [26].

Shin Y et al (2008) found a variation of 16.0% in 25 forma-
lin-fixed Korean adult cadavers. Their findings were 2 cases (8%)
where the LVA directly originated from the AA and 2 cases (8%)
where the LCCA branched slightly above the stem of BCT. The au-
thors also obtained several morphometric data: the average AA
curvature angle relative to the coronal plane was 62.2 degrees,
BCT originated from 0.92 mm on the right of the mid-vertebrae
line, and LCCA and left SCA originated from 12.3 mm and 22.8
mm on the left of the mid-vertebrae line. The mean distance from
the BCT's origin to the RCCA's origin was 32.5 mm. The average
distance between the origins of the left SCA and LVA was 33.8
mm. The mean angles at which the major branches arise from the
AA (BCT, LCCA, and left SCA) were 65.3, 46.9, and 63.8 degrees,
respectively [27].

Kozlov BN et al (2023) studied 194 patients with aortic dis-
section and ascending aortic aneurysms who underwent sur-
gery between 2017 and 2021. Of the 183 patients examined, 32
(16.5%) were diagnosed with bovine arch. The study found that
patients with a bovine arch were more likely to have a thoracic
aortic aneurysm than those with classical AA anatomy (100% ver-
sus 80.1%) [28]. It is assumed that the bovine arch increases the
risk of aortic dissection [29]. On the other hand, there is evidence
that this variation does not increase the risk of aortic dissection.
However, individuals with genetically determined connective tis-
sue disorders are more likely to develop it [30].

Karacan A et al (2014) reported a prevalence of 20.8% AA
branching variation. Using 64-slice computed tomographic angi-
ography, the authors investigated the frequency of variations of
the AA branching pattern in 1000 patients with a normal left-sid-
ed aortic arch who underwent the examination for various clin-
ical indications. According to the study, AA gave rise to BCT and
LCCA in a common trunk —in 14.1% of all cases and LVA —in 4.1%
of cases. The coexistence of the above two variations was also
noted in 1.2% of cases, ARSA in 0.6% of cases, ARSA in combina-
tion with a common trunk of the external and internal CA in 0.7%
of cases, and a. thyroidea ima arising from the AA —in 0.1% of
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COOTBETCTBEHHO, CNeBa OT Heé. CpeaHee paccTosHWe MeXay Havana-
MW M/IEYEro0BHOTO CTBO/A M NPaBoii 0buel CA paBHANOCH 32,5 MM,
mexay nesovi MKA n nesoi M3A- 33,8 mm. CpeHWe BENUYMHDI YINO0B,
nog, KoTopbiMu BeTBM JA (nneyeronoBHoit cTBon, nesas obwas CA v
nesas MKA) otxoamnu ot Heé coctaBuam 65,3, 46,9 1 63,8 rpagycos,
COOTBETCTBEHHO [27].

Kosnos EH u coasr. (2023) npoBenu uccnenoBaHune, B Kotopoe
6b111 BKAtOYeHb! 194 naupeHTa ¢ paccoeHeM aopTbl, a TaKMkKe aHeB-
PU3MOV BOCXOAALLEro OTAena, KoTopble bbliM NpoonepupoBaHbl B
TeyeHue nati net (c 2017 no 2021 rr.). U3 183 naumeHTOB, KOTOpbIE
6blNK BK/IHOYEHDI B UCCNef0BaHMe, ¥ 32 yenoBek bblia AMarHoCcTMpo-
BaHa «bblubsA Ayra», YTo coctaBuno 16,5% cnyyaes. ABTOPbI YCTaHO-
BUAM, YTO Y MALMEHTOB C «OblYbel Ayro» CTaTUCTUYECKM 3HAUYMMO
Yalye AMarHoCTMPOBaiach aHEBPU3MA TPYLAHON aopTbl B CPAaBHEHUM
C NaLMeHTamu, UMEeIoLLMMU Knaccuyeckyto aHatomuto A (100% npo-
TvB 80,1%) [28]. Kpome Toro, cyLiecTByeT NPeAnoNoKeHNE 0 TOM, YTO
«BblubA Lyra» MOMKET npeapacnonaraTb U K PasBUTUIO Pacc/I0eHNs
aopTbl [29]. HanpoTuvB, MMetoTCA CBEAEHMUSA O TOM, YTO AaHHasA Bapua-
LMS He acCoLMMPYEeTCa C PUCKOM PacCIOeHMs aopTbl, @ NPeApacnono-
YKeHbI K €€ pa3BuTHIO B0/IbHbIE, UMEIOLLME FeHETUYECKM AeTEPMUHU-
POBaHHbIE MOPAKEHNUA COEANHUTENBHOM TKaHM [30].

Karacan A et al (2014) coobwmaun o 20,8% Takux HaxomoK. Uc-
nonb3ya 64-cpesHyto KT-aHruorpaduto, aBTOPbl WM3Y4YUIM YacToTy
BCTPeYaemocTu Bapuauuii A ¢ HOpmanbHbIM SIEBOCTOPOHHUM eé
PacronoXKeHWEM U UX pacnpeseneHue Mo MNofoBOMY MPU3HaKY Y
1000 naumeHTOB, KOTOPbIM MO PA3NINYHBIM KAMHUYECKUM MOKa3aTe-
NAam 6bl10 NpoBeseHo AaHHOe obcneaoBaHue. Kak nokasanum pesynb-
TaTbl UccnenoBaHua, JA oTgaBana obwmii ctBon bpaxuouedanbHoii
1 nesoi 0bwei CA B 14,1% Bcex cnyyaes, a nesyto M3A — B 4,1% Ha-
6110seHMi. TakKe 0TMEYanoch Hanume ABYX BbllEHa3BaHHbIX Bapu-
aumit B 1,2% cnyyaes, npasoit abeppaHTHOM MKA — B 0,6% cnyyaes,
npaBoii abeppaHTHOM MKA B COYETaHWUM C OBLLMM CTBONIOM HapY¥KHO
u BHyTpeHHel CA — B 0,7% cnyyaes U a. thyroidea ima — 8 0,1% cayya-
eB. [laHHble, NosyYeHHbIE aBTOPaMM MPU U3YYEHUWU PacnpeseneHns
BapM1aLLMi1 Mo NONIOBOMY NMPU3HAKY, NO3BONNAN 3aK/HOUMUTD, UYTO, B Lie-
JIOM, 4acTOTa BCTPEYAEMOCTU OTAENbHBIX BAPUALMI Y MKEHLIMH NWLLb
He3HauMTeNbHO bblna Bblille, Yem Y MyxumnH (22,1% v 20% cootseT-
CTBEHHO). YacToTa BCTPEYaeMOCTH OTAE/NbHbIX Bapuauyii y npeacTa-
BUTENe 06OMX NONOB OblNa CXOXKEN, 33 UCKNIOYEHUEM CNYYaEB OT-
XOXAEHWUs NpaBoi abeppaHTHOM MKA, KoTopble Yalle BCTPeYanuch y
JKEHLLMH, YeM Yy MyKUMH (2,5% npotus 0,5%) [31].

Natsis K et al (2021) yKka3biBatoT Ha 22% BapuabenbHbIX ciyya-
€B, Cpeay KoTopblx «bblubsa ayra» coctaBnseT 10,7% wnnv 49% ot Bcex
Bapuaumit; abeppaHTHas nesas M3A 9,0% (7,0% — nponcxoxaeHve ot
[OA) unm 41% (32% npoucxoxaeHue ot [JA), cOOTBETCTBEHHO; abep-
paHTHasA npasas MKA —1,7% nnwu 8,0%, COOTBETCTBEHHO; 06LLMIA CTBON
06wmx CA —1,1% unm 5,0%, COOTBETCTBEHHO; ABa bpaxmoLedanbHbIX
ctBona — 0,6% unu 3,0%, cootBeTcTBEHHO. A. thyroidea ima 6bina
obHapy:KeHa B 0,4% nnm 2,0% OT Bcex BapuaLMid; COCYLLECTBOBaHME
npaBoli abeppaHTHON apTepun ¢ oTxoAAWMMM oT [A npaBoi 1 ne-
Bol 0bwmmmn CA — B 0,8% unn 4,0%, COOTBETCTBEHHO; «Oblubs Ayra»
n nesas M3A aoptanbHoro npoucxoxaexnna — 8 0,6% waun 3,0%, coot-
BETCTBEHHO; NpaBan abeppaHTHan apTepus, obLmMii cTBoN 0beunx 0b-
wux CA n obumii cteon nesoit M3A u nesoit NMKA — 8 0,4% nnn 2,0%,
COOTBETCTBEHHO [32].

B nccnenosanun Agar G et al (2022) B pesynbrate u3ydeHus
KT-aHrnorpamm 1026 naupeHToB B Bo3pacTe oT 18 ao 93 net 6bino
npeacTasneHo 23,88% aTMnuyHbix caydaes. B 1023 (99,71%) cayyasx
aBTOPbl HabnoAann NeBocTopoHHio U B 3 (0,29%) — NPaBOCTOPOH-
Hioto [A. Uccneposatenu onucanm 20 BOSMOMXKHbIX TUMOB BapuaLuii
A, cpeay KoTopbIX KNacCMYecKuii BapnaHT Habatoganca y 781 naum-
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cases. The study concluded that the variations of AA branching
were similar among males and females (20% versus 22.1%). The
incidence of ARSA — was higher among females than males (2.5%
versus 0.5), whereas the other variations' frequencies were equal
or similar in both genders [31].

Natsis K et al (2021) reported 22% of AA variable branching
patterns, among which the brachiocephalico-carotid trunk (BCCT,
49%), ALVA (41%), and ARSA (8%). LVA of aortic origin was detect-
ed in 32%, the bicarotid trunk (biCT) in 5%, and the bi-BCT in 3%.
Thyroidea ima artery was found in 2%. Coexisting variants were
detected in 4% (ARSA with a distinct RCCA and LCCA origin), in 3%
(BA with an LVA of aortic origin), in 2% (ARSA with a biCT and a
vertebrosubclavian trunk) [32].

Acar G et al (2022) reported the results of a study of CT an-
giograms of 1026 patients aged 18 to 93 years, with 23.88% of
atypical cases presented. In 99.71% of cases, authors observed
AA on the left, with only 0.29% showing AA on the right side. The
researchers identified 20 types of AA variations. The classical an-
atomical variant was observed in 781 patients (76.12%), compris-
ing 341 females and 440 males. Out of 242 cases of left-sided AA,
108 were females, and 134 were males, making up 23.58% of all
cases. The most frequent AA variation was a 2-vessel branching
pattern represented by a bovine arch (17.6%), where LCCA origi-
nated directly from the BCT (9.7%) or a common brachiocephal-
ic-carotid trunk (7.9%). The first variant occurred in 10.2% of fe-
males and 9.4% of males, while the second variant occurred in
8.7% of females and 7.3% of males. The second most common
variation was an LVA branching directly from the AA, with origin
proximal (2.9% of females and 0.35% of males) or distal to the
left SCA (0.0 % of females and 0.17% of males). The third most
common variation was the combination of a bovine arch with
an ALVA (0.88%). The vessels originated in the following order in
0.29% of cases: RCCA, LCCA, left SCA, and ARSA. This AA branch-
ing variation occurred in one female and two males, with a fre-
quency of 0.2% and 0.35% by gender, respectively. The frequency
of remaining left-sided AA variants ranged from 0.39% to 0.097%.
Thus, in 1 case (0.097%), the right SCA, the RCCA, and the LCCA
had a common short trunk; in one female (0.097%), the BCT and
the common trunk for the LVA and left SCA originated from the
AA[33].

A study by Alsaif HA and Ramadan WS (2010) of 30 em-
balmed adult cadavers and six pre-dissected separate hearts with
AA en-block found an even higher percentage of AA variant cases,
with variant AA branching observed in 9 cases. AA gave rise to 2
branches in 6 specimens (66.6%). The first branch was a common
trunk for the BCT and the LCCA, and the second was the left SCA.
In 2 cadavers (22.2%), four branches originated from the AA in
the following right-to-left pattern: BCT, LCCA, LVA, and left SCA.
In 1 cadaver (11.0%), the LVA arose with left SCA from a com-
mon trunk that was 20 mm in diameter and 12 mm long, which
originated from the AA behind the LCCA. The average length of
the common trunk, measured from its origin to the bifurcation
point in the BCT and LCCA, was 15.00£5.86 mm, ranging from
10.0 to 26.0 mm. The trunk's average diameter was 30.3315.16
mm, ranging from 25.0 to 40.0 mm. The average distance from
the origin of the common trunk to the mid-vertebral line was
13.83+3.97 mm, with a range of 9.0 to 20.0 mm. The study yield-
ed a noteworthy finding, indicating a strong positive correlation
between the distances from the origins of LCCA and left SCA from
the mid-vertebral line. Additionally, the study found a strong,
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eHTa (76,12%) — 341 eHwwwmHbl 1 440 myxuuH. Cpean 242 (23,58%)
abeppaHTHbIX CNYy4aeB NeBOCTOPOHHeN [A KeHLMHbI COCTaBUAM
108 yenoBek, a My*unHbl — 134 yenoseKka. Hanbonee yactoit bbina
BapuauMa C ABYMA BeTBAMM, oTxogawmmu ot [A, npencrtaBnen-
Has TaK HasblBaemol «Oblubeit gyroi» (17,6%), roe nesas obuias
CA oTxogyMna HemnocpeacTBeHHO OT MieyveronoBHoro creona (9,7%)
nnn onpeaensanca obwmii GpaxmouedanmKo-CoHHbIN cTBOA (truncus
brachiocephalicocaroticus) (7,9%). Yactota BcTpeyaemocTv nepeoro
BapWaHTa COCTaBUAA Y KeHWuH 10,2%, y myxunH — 9,4%, a BTOporo
BapuaHTa — 8,7% wu 7,3%, cooTBeTcTBeHHO. BTopoii Hanbonee yacto
BCTPEYaemoi BapuaLmeit 6bino otTeeTeneHMe nesoit M3A Henocpes-
cTBeHHO ot [JA (3,6%) c eé Hayanom npokcumanbHee nesoi MKA (y
KEHLWWMH — 2,9%, y My*KUnH — 0,35%) UK AUCTANIbHEE OT HEE (KEHLLMH
— 0%, my»kumH — 0,17%). TpeTbelt Hambonee YacToii BapuaLmeit bbino
coyeTaHue «bblubeit gyrn» ¢ abeppaHTHOM nesoit M3A (0,88%). Bapu-
aHT, Korzia CnpaBa Ha/IeBO OTXOAMIMN NpaBas obwan CA, nesas obwan
CA, neBas KA v abeppaHTHas npaas MKA Habntoganca 8 0,29% cny-
yaeB (y OLHOW KeHLUMHbI U ABYX MYXKYMH), @ YacToTa BCTPEYAEMOCTH
3TOW Bapvauuy No NONOBOMY NMpu3HaKy coctasuna 0,2% u 0,35%,
COOTBETCTBEHHO. Bce octanbHble Bapuaunm coctasuam ot 0,39% po
0,097%. Cpeay nocneaHux B 1 cnyyae (0,097%) npasas MKA, npasas
06wan CA n nesas o6was CA umenm obLwmii KOPOTKMUI CTBOA; Y OLHOM
eHWwwHsbl (0,097%) oT A 0TXO4MAM NAEYEroN0BHOWM CTBON U 0OLLMIA
cTBon Ana nesoit M3A n nesoii NMKA [33].

Ewé 6onee BbICOKMI npoLeHT npusoaAaT Alsaif HA, Ramadan
WS (2010), Ha3biBas 25% BapWaHTHbIX Cy4aeB NoC/ie UCCNeL0BaHMA
30 3aKOHCEePBMPOBAHHbIX TPYNOB B3POC/bIX NtoAel M 6 NpenapaTos
cepaua ¢ [A, rae B 9 cnaydanx Habaoganack Bapuaums. Ha 6 npena-
patax (15,66% wnu 66,6% Bcex BapuaHTHbIX caydaes) A otaasana 2
BeTBy. MepBoii BeTBbIO 6bln 06LLMIA CTBON A1 NNEYEr0NI0BHOTO CTBO-
na v nesowi obweii CA n BTopoit BeTBbio — neBas MKA. B 2 Habntoge-
HuAX (5,55% uam 22,2% Bcex BapuaHTHbLIX cnyyaes) Ha A 6biim oT-
MeyeHbl 4 BETBY B CIeAyIOLLEN NOCNeA0BATENIbHOCTM CMPaBa HANEeBO:
nne4yeroNoBHON cTBON, NeBas obuan CA, nesas M3A v nesas MKA. B 1
HabnogeHwu (2,77% vnmn 11,0% oOT BCex BapMaHTHbIX C/ly4aeB) nesas
N3A v nesas NKA HauMHaAMCb 06LWMM CTBONOM AuameTpom 20 MM U
AAvHOM 12 mm, KoTopbIi oTxoaun ot JA nosaam nesoit obuwei CA.
CpeaHas anvHa obwero ctBona bpaxvouedanbHol U NeBolt obuient
CA coctaBuna 15,0045,86 mm (ot 10,0 go 26,0 mm), cpeaHuit ero gua-
meTp paBHanca 30,33+5,16 mm (ot 25,0 go 40,0 mm). CpeaHee paccto-
AHUE MEXKAY Er0 HAYaNIOM U CPEAMHHOW NO3BOHOYHOM SIMHMEN BbINO
13,8343,97 mm (ot 9,0 go 20,0 mm). MNpoBeaEHHOe UccneaoBaHMe
YCTAaHOBM/IO 3HAYMTENbHYIO CU/IbHYIO MONOXKUTENbHYIO KOPPENsUmto
MeXY PAaCcCTOAHMAMM OT UCTOKOB ieBbIx 06wei CA v MKA ot cpesmH-
HOM NO3BOHOYHOM IMHMK. Kpome Toro, bbina ycTaHOBNEHA AOCTOBEp-
HaA MONOXMUTENbHAA KOPPENALMA MeXAY AMaMeTpaMM Naeyeronos-
Horo cTBona v nesoit MKA [34].

MpuMepHO TaKoW e NPOLEHT BapuaLMi, COCTaBAAIOLLMIA
25,54%, npusoaaT Agar M et al (2013) no pesynsTaTam usyyeHus
KT-aHrnorpamm 94 naumeHToB (32 KeHLWuHbI 1 62 MyK4nHbl). Kpome
K/IaCCUYECKOro oTBETB/IEHNS apTepuid oT A (Tun A), Habntogaemblili B
74,46% BCex cnyyaes, MMM BblNM NPeACTaBAEHbI MPOLEHTHbIE COOTHO-
LUEeHMA A5 LECTM BbISBAEHHbIX MMM Bapuauuid. B 14,91% cnyyaes ot
JOA otxoannm obwmin ctBon bpaxuouedanbHoii u nesok obei CA n
nesas MKA (tvn B). Y 4,25% nauueHTos BeTsu [A 6111 npeacTtasne-
Hbl CrpaBa HaNeBo B CeaytoLeM nopaaKe: npasas obwan CA, nesas
ob6uan CA, nesas NMKA v npasas NKA (tun C). B 2,13% cnyyaes BeTss-
Mun [JA 6biM cnegytoliye apTepum (Cnpaea HaeBo): NAEYEero0BHOM
ctBos, nesas obuwas CA, nesas M3A n nesas MKA (tun D). B 2,13% Bcex
HabntogeHwi BeTBammM JA Bbiin: 0bwmii cTBon GpaxuouedanbHon U
nesoit obuwei CA, nesas M3A u nesas MKA (tun E). B 1,06% cnyua-

positive correlation between the diameters of the BCT and the
left SCA [34].

A study by Acar M et al (2013) analyzed CT angiograms of 94
patients (32 females and 62 males) and found that the prevalence
of AA branching variations was 25.54%. The study identified the
frequency of occurrence for the six variations of AA branching,
along with the classic type A, observed in 74.46% of all cases. In
14.91% of cases, a common trunk of the BCA and LCCA and the
left SCA originated from AA (type B). In 4.25% of patients, the AA
gave rise to its branches in the following right-to-left pattern: RCC
A, LCCA, left SCA, and right SCA (type C). Type D was observed in
2.13% of cases, where AA gave rise to 4 branches in the following
right-to-left pattern: the BCT, the LCCA, the LVA, and the left SCA.
In another 2.13% of cases, the branches of AA were: the com-
mon trunk of the brachiocephalic trunk and LCCA, the LVA, and
the left SCA (type E). In 1.06% of cases, AA gave rise to 4 branches
in the following right-to-left pattern: the common trunk of both
CCAs, the left SCA, and the right SCA (type F). In another 1.06%
of cases, AA gave rise to 4 branches in the following right-to-left
pattern: the left internal CA, the left external CA, the left SCA, and
the right SCA (type G) [35].

In their study from 2007 to 2017, Meyer AM and Turek GW
(2019) analyzed CT angiograms and conventional CT scans of 178
infants in their first year of life. Their research included 58 CT
angiograms and 120 conventional CT scans. The presence of the
bovine arch variant in 32.6% of cases, along with aortic coarcta-
tion, posed significant challenges during surgical treatment and
increased the risk of aorta recoarctation following reconstruc-
tive surgery [36]. A study by Turek GW et al (2018) found that
the classic variant of AA branching carries a 5.7% risk of aortic
recoarctation after treatment, while the bovine arch variant has a
significantly higher risk of 28.5% of this complication [37].

A study by Shang M et al (2022) revealed a significant genet-
ic basis for the bovine arch in the sample group of 202 patients,
indicating a high heritability. The authors also report that the BA
incidence is higher in patients with thoracic aortic aneurysms
than those without [38].

Susanin NV et al (2022) reported that anomalies in anatomy
and supra-aortic vessel count could be attributed to embryonic
aberrations, accounting for approximately 3% of cases [39].

According to a study by Ogengo’o JA et al (2010) at the De-
partment of Human Anatomy, University of Nairobi, Kenya, 32.7%
of 113 AA in adult Kenyan cadavers exhibited AA variant branch-
ing. Six variations were identified. A common trunk for BCA and
LCCA occurred most frequently, accounting for 25.7% of cases.
Out of the cases examined, the vertebral artery was found to
branch directly from AA in 7 cases (6.2%), while in 4 cases (3.3%),
AA exhibited four branches. The authors of the article report that
more than 30% of Kenyans may have AA variant branching, which
is essential to consider during angiography and surgeries involv-
ing the chest, neck, and head [40].

In a study conducted by Shadanov AA et al (2020), it was
found that 66.1% (n=84) of the 127 patients who underwent
AA and descending thoracic aorta reconstruction had classical
AA anatomy, while the remaining 33.9% had AA variant anato-
my. During the examination, in 38 patients (30%), an abnormal
branching of the LCCA was detected; in 19 cases (15%), a com-
mon trunk for the brachiocephalic artery (BCA) and the LCCA was
found; in 4 cases (3.1%), the LVA originated from AA between the
LCCA and left SCA, and in 1 case (0.8%) there was a combination
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€B cnpaBa Haneso oT [JA oTXoAWMU CepytoLlme BETBU: 06U CTBON
obenx obwwx CA, nesas MKA 1 npasas MNMKA (tun F). B 1,06% Habnto-
ZeHwit Beteu [A cnpasa Haneso 6blav npeacTasneHbl 4 apTepuamu:
neBol BHyTpeHHel CA, nesoit HapyxHol CA, nesoit MKA v npasoit
MKA (tvn G) [35].

Meyer AM, Turek GW (2019) nccnegosanu 58 KT-aHrnorpamm u
120 06bl4HbIX KT 178 MnaseHLEeB NepBOro roga XusHu, NpoXoAUBLIMX
obcneposaHue n neveHve ¢ 2007 no 2017 rogpl. Y 32,6% naupeHTos
6blna 06HapyKeHa «bbluba Ayra», KOTopas NPU COYETAHUM C KOapKTa-
LMel aopTbl CO34aBaNa TEXHUYECKME TPYLHOCTM NPY ONEPATUBHOM eé
NleyeHnm 1 bonee BbICOKMUI PUCK MOBTOPHOM KOAPKTaLMM (peKoapKTa-
LLMK) Q0pTbI MOC/IE PEKOHCTPYKTUBHOM onepauum [36]. Turek GW et al
(2018) TaKsKe yCTaHOBWAM, YTO PUCK PEKOAPKTALLMM aOPTbl NoC/e NPo-
BeAEHHOrO IeYeHNA COCTaBAAET NP KNaccMyeckom BapuaHte JA n eé
BeTBe 5,7%, a npu «bblubelt ayrex» paBHaeTca 28,5% [37].

Shang M et al (2022) ycTaHOBMAWM BbICOKYIO Hac/neayemocTb
«bblubeit ayrv» B uccaeayemolt Bolbopke (202 naupeHTa ¢ «bblybeit
Zlyroi»), 4To NpeanonaraeT Hamume reHeTUYecKo OCHOBbI. ABTOpDI
TaKKe CO0bLIAOT O TOM, YTO YACTOTa BCTPEYAEMOCTMU «Bblubei ayrn»
BblLE Y NALMEHTOB C aHEBPU3MAMM FPYAHOM aopTbl, YEM Y BO/bHBIX
6e3 aHeBpu3MbI [38].

Mo mHeHuto Susanin NV et al (2022) okono 3% cnyy4aeB aHOMa-
JIVIA CTPOEHWA M KONMYECTBa CynpaaopTasibHbIX COCYA0B 0bycnosne-
Hbl abeppaumsaMm, BO3HUKLIMMM B IMOpHMOHaNbHOM nepuoge [39].

Ogengo’o JA et al (2010) npusoaaT undpy 32,7%, nposeas uc-
cnepoBaHue CTa TpuHaguaTtv [A Ha Tpynax B3pOC/bIX KEHMILEB Ha
Kadenpe aHaTomMuu Yenoseka YHuBepcuteta Haiipobu. Umu 6bino
BblABNEHO 6 Bapuauuit. Hambonee yactoit 66110 Hannume obuuero
cTBONA AN1A bpaxmouedansHol 1 nesoli obuen CA (25,7%). B 7 cay-
yasx (6,2%) M3A asnanack Betsbio OA, B 4 (3,3%) — A umena 4 BeT-
BWU. ABTOpPbI CTaTbM COOBLLAIOT O TOM, YTO 60n1ee 30% KeHMILLEB MOTYT
MMeTb BapuaTMBHOE BeTBNEHME [JA, UTO CreayeT yuuTbIBaTb NPU aH-
rmorpadum 1 onepauuax Ha opraHax rpyAHoOMN KNeTku, 061acTu Wwen u
ronosbl [40].

LWaaaHoB AA 1 coaBr. (2020) 0TMETMIM HOPMAIbHYHO aHATOMMIO
y 66,1% (n=84) 1 cOOTBETCTBEHHO BapuaHTHYI0 Yy 33,9% u3 127 nauu-
€HTOB, KOTOPbIM bblNa NPOBeAEHA PEKOHCTPYKLUMA A 1 HUCXoAALLEN
rpyaHoit aopTbl. B xoae nposeaéHHoro obcnenosaHus y 38 naumeH-
108 (30%) 6blNa BbIABNEHA aHOMANA OTXOXKAEHMA NeBok obuiel CA,
y 19 (15%) Habntopganack «bbluba ayra», y 19 (15%) 6bino obHapy-
eHo obulee ycTbe bpaxuoLedanbHoi apTepun M nesoii obuei CA,
y 4 (3,1%) neBas M3A HaumMHanacb ot A mexay nesbimmn obuert CA
n NKA ny 1 (0,8%) umeno mecto coyeTaHne «Bblubeit Ayr» ¢ NeBow
M3A, 6epyLeit Hauano ot [JA. ABTOPbI YKa3bIBakOT Ha TO, YTO NOYYEH-
Hble JaHHble MOTYT MOMOYb NPY NIAHMPOBAHUM ONEPaTUBHBIX BMe-
WaTenbCcT Ha JA M HUCXOAALLEM OTAENe aopTbl, NMOCKO/bKY, 3HaHUE
06 MHAMBUAYaNbHbIX 0COBEHHOCTAX apTepMii NO3BONAET NPELBUAETL
B OyZylieM BEpOATHOCTb BO3MOMHbIX OC/NOMKHEHWUN Y KOHKPETHOMO
naumeHTa. ABTOPbI 3aK/OUMIIM, YTO «...HaNMYME 0BLLEro yCTba Bpaxu-
ouedanbHOro CTBOA M 1eBOM 06LLEV COHHOM apTepun BbiNo CBA3aHO
CO CHUXEHMEM PUCKA OCTPOrO paccnoeHns aopTbl | Tuna Ha 89%» [41].

Eweé 6onbluyto undpy BCTPEYaeMOCTH Bapuaumii — 36,6% — Ha-
3bIBatoT Pandian DK et al (2014). Astopamu bblam uccnesosaHbl 30
TPYNoB, M AnWb B 19 U3 HMUX ONpeaenancs KNacCUMYecKkuin BapuaHT
BetBneHus [A. B 10 cayyanx (33,33%) u 6paxmouedanbHbiii cTBoA, U
nesas ob6wan CA umenu obliee Hauyano, v B ogHOM cnyyae (3,33%)
nesas M3A 6bina BeTBblo A, HaUMHAACL Mexay fesbimy 0buieit CA
v KA [42].

Williams GD et al (1935) B npouecce uccnegosanua 407 Tpynos
191 eBponeonaa v 216 HerponaoB NOAYYUAN LAHHbIE, BbIABAAKOLLME
onpesenéHHble Pasnumnsa 3aBUCMMOCTM YacTOTbl BCTPEYAEMOCTHU Ba-
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of a BA with the LVA, arising from AA. The authors highlight that
surgical interventions on the AA and the descending aorta can
be better planned using the obtained data. Understanding the
unique characteristics of these arteries enables the prediction of
potential complications in individual patients, thereby improving
the likelihood of successful outcomes in the future. According to
the study, the risk of acute type | aortic dissection was reduced by
89% when a common trunk for the BCA and the LCCA was pres-
ent [41].

Pandian DK et al (2014) reported a significantly higher AA
variation rate of 36.6%. Out of the 30 cadavers examined, the
classical variant of AA branching was only identified in 19 of
them, as per the authors' findings. It was found that in 10 cases
(33.3%), both the BCT and the LCCA shared a common trunk. Ad-
ditionally, in one case (3.33%), the LVA originated from the AA,
between the LCCA and left SCA [42].

In their study of 407 cadavers from 191 European Ameri-
cans and 216 African Americans, Williams GD et al (1935) found
ethnic differences in the frequency of variations of AA branches.
Specifically, the frequency of occurrence was 21.4% in Europe-
an Americans and 39.8% in African Americans: for the common
trunk of the BCA and the LCCA — 17.8% and 37.8%, respectively;
for LVA originating from AA — 2.6% and 2.0%, respectively; for the
origin from the AA of the right aberrant artery — 1.0% and 0%,
respectively [43]. Moreover, the incidence of the right aberrant
artery can range from 0.4-2.0% of all cases [44, 45]. The data re-
garding the varied anatomy of AA branching has been systemati-
cally organized and presented in Table.

As can be seen from the presented table, the most signif-
icant prevalence of AA variations is found in African Americans
from the USA. In addition, a high prevalence of selected vari-
ations was observed in the United States, Russia, Turkey, South
Korean, and Indian populations.

AA variant branching patterns are frequently encountered
during patient examinations, surgeries, and autopsies, resulting
in numerous published case studies.

Diani A et al (2023) reported a case of an isolated left SCA
with right AA in an 18-day-old infant with Tetralogy of Fallot [46].
Other authors report that this AA branching variation occurs with
a frequency of 0.8% [47].

In a study by Rybakov AG et al (2018), in one specimen, four
branches originated from the AA in the following right-to-left pat-
tern were found: BCT, left external CA, left internal CA, and left
SCA. Another specimen was found to contain LCCA and SCA origi-
nating from the BCT [48].

Graudina VE et al (2022) found that the LCCA and RCCA
originated from a common trunk in a 53-year-old patient during
duplex scanning of brachiocephalic arteries with color Doppler
blood flow mapping [49].

Kalinichenko VM et al (2009) found a 6mm diameter RCCA
branch extending upwards from the convexity of a 20 mm AAin a
68-year-old male cadaver. The branch passed along the right lat-
eral surface of the trachea. LCCA branched off 2 mm to the left
of the RCCA, with a diameter of 5 mm. Additionally, the left SCA
with a diameter of 8 mm originated 1 mm to the left of the LCCA.
The LCCA was located on the anterior surface of the trachea
and extended towards its left lateral surface, while the left SCA
exhibited a typical topography. The right SCA branched off from
below the left SCA and extended upwards, wrapping around the
left side of the trachea at the 10% ring. It then passed behind the
esophagus at the C7 level and entered the interscalene space on
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Table Comparison of the prevalence of aortic arch branching
patterns in different study populations

O6uwee Havyano bLUA u

Tabauya Yacmoma ecmpeyaemocmu aHomaneHol JIA u
omoesbHbIX eé 8apuayull y HaceneHus pazHeIX CMpPaH

scro ASemmmn v icouica Ao
Total ALVA BA Common trunk of ARSA
BCA and LCCA
Pandalai U et al (2021) NHausa/India 0.67 0.025 0.025 - 0.17
Yousef S et al (2021) CLUA/USA 2.8 0.4 1.6 - 0.6
Goldsher YW et al (2020) W3paunnb/Israel 4.8 - 4.8 - -
Rekha P et al (2013) Nuana/India 7.28 6.3 0.9 2.7 -
Bhatia K et al (2005) Asctpanusa/Australia  7.41 7.41 - - -
Indumathi S et al (2010) Nuaus/India 11.2 4.1 - 5.3 1.36
Junagade B et al (2015) NHana/India 11.43 2.85 8.58 -
Faggioli GL et al (2007) WUtanus/Italy 11.7 - - 10.2 0.9
Einstein EH et al (2016) CLUA/USA 14.8 14.8 - - -
. HOkHaa Kopes
Shin'Y et al (2008) South KorZa 16.0 8.0 8.0 - -
Kosnos EH 1 coasr. (2023) Poccus/Russia 16.5 - 16.5 - -
Karacan A et al (2014) Typumsa/Turkey 20.8 4.1 14.1 - 0.6
Natsis K et al (2021) lpeuusn/Greece 22.0 9.0 10.7 - 1.7
Agar G et al (2022) Typumsa/Turkey 23.88 3.6 17.6 - 0.29
Alsaif HA et al (2010) Cayposckan Apasua . 8.55 15.66 : :
Saudi Arabia
Agar M et al (2013) Typums/Turkey 25.54 2.13 1491 - 4.25
Meyer AM et al (2019) CLUA/USA 32.6 - 32.6 - -
Ogengo’o JA et al (2010) K;’;‘:tah”g’rzz“ 32.7 6.2 25.7 - 33
LllapaHos AA 1 coasT. (2020) Poccus/Russia 33.9 3.1 15.0 15.0 -
Pandian DK et al (2014) Nugus/India 36.6 3.33 - 33.33 -
- 39.8* 2.6 37.8 - 1.0

Williams GD et al (1935) CLUA/USA

21.4%* 2.0 17.8 - -

Npumeyanue: BUA — 6paxnouedansHan aptepus; * —y Herpouaos; ** —y esponeoungos

Note: BCA, brachiocephalic artery; * — African Americans; ** — European Americans

puauuii BeTeit [JA OT pacoBol NPUHAANEKHOCTH, KOTOPas y eBpone-
onaos coctasuna 21,4%, a y Herpouaos 39,8%: ana obuiero cTBona
bpaxnouedanbHoit apTepun v nesoit obwen CA — 17,8% n 37,8%,
COOTBETCTBEHHO; 4/17 OTXOXAeHMA oT [A nesoi M3A — 2,6% n 2,0%,
COOTBETCTBEHHO; AN1A OTXOXAeHWUA oT JA npaBov abeppaHTHOW ap-
Tepun — 1,0% u 0%, cootBetcTBeHHO [43]. BcTpeyaemocTb npaBoit
abeppaHTHO apTepun moxeT coctasnaTb 0,4-2,0 % oT Bcex cnyyaes
[44, 45]. BbllweonucaHHble faHHble O BapMaHTHOM aHaTomuu [A v eé
BETBEMN OblNM CUCTEMATU3MPOBAHBI M NPEACTaB/EHbI B TabauLe.

Kak BMAHO M3 npeacTaBieHHON Tabauupl, Hanbonbwuit nNpo-
LLeHT Bapuauuii Bctpeyaetcs y Herpongos m3 CLUA. Bbicokue noka-
3aTeny No OTAEe/NbHbIM Bapuaumuam Habnoganvch y Hacenenws CLUA,
Poccuu, Typuum, KOxKHol Kopen n UHauu.

Bo BpauebHo NpaKTMKe Bapuauum BeTsel JA HepeaKo obHa-
PYKMBAIOTCA MPU NPOBEAEHUM 06CNef0BaHMA NaLMeHTa, BbINoIHe-
HWK ONepaTUBHOrO BMELLATENbCTBA UM NPOBEAEHUM BCKPbLITUA TPY-
na. Tomy — MHOXXeCTBO 0MnyB/IMKOBaHHBbIX C/ly4aeB TaKUX HAXOLOK.

Diani A et al (2023) o6Hapyuau 1M301MpoBaHHyo nesyto MKA
(He coobwatowtytocs ¢ JA) ¢ npasoctopoHHel [A y 18-Tu aHEBHOro
MiageHua ¢ Tetpagoi ®anno [46]. YacToTa BCTpeyaemocTy Takoi Ba-
pyauum, No faHHbIM 4pYruX aBTopoB., coctasnsaeTt 0,8% [47].

Pbibakos Al v coaBT. (2018) B xo4e NpenapoBKM cepALLa U aopTbl
obHapy*Kunm Ha ogHom npenapate [A ¢ 4 BETBAMU, OTXOAMUBLUMMM OT

the right side. Upon exiting the space, the artery lay down in the
subclavian sulcus on the upper surface right first rib. According to
the authors, the left-sided AA with ARSA variant branching is re-
ported in 0.5-2% of cases, which can lead to impaired swallowing
and reduced blood supply to the right upper limb, making neck
surgery more challenging [50].

Kazakevich AS et al (2016), while examining a cadaver of a
69-year-old female using a macrodissection technique whose
cause of death was not related to cardiovascular disease, found a
common trunk of CCAs (truncus bicaroticus) originating from the
upper semicircle of the AA [51].

In a study by Kumar S et al (2014), a variant of AA branch-
ing was observed during magnetic resonance angiography of a
52-year-old patient with recent memory loss. The study reported
the presence of three variations simultaneously, including a com-
mon trunk for the right and left CCA as the first branch, a right
vertebral artery (RVA) branching from the RCCA as the second
branch, and an ARSA as the third branch. According to the pub-
lication's authors, while each variation was reported separately
in the literature with varying frequencies, the occurrence of all
three variations together is rare [52].

Gluncic V et al (1999) presented an unusual AA branching
pattern for both VAs. The LVA originated from the common trunk
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Heé cnpaBa HaNeBo B Cefytollem nopsaaKe: nepsas — Naeyeronos-
HOW CTBOJ1, BTOPan — ieBas HapyHaa CA, TpeTbA — 1eBan BHYTPEHHAA
CA v yeTBépTas BeTBb — nesas KA. Ha apyrom npenapate onpege-
NANUCD NIEYErONOBHOMN CTBO/ C OTXOAALLEW OT HEro JIeBbIMM 06LLEN
CA v KA [48].

Mo faHHbIM MpayauHoit BE u coast. (2022) npu nposegeHun
LIBETHOrO AyN/AEKCHOr0 KapTMpOBaHUA (CKaHWpPOBaHWA) bpaxuole-
danbHbIX COCYAOB C AONMNAEPOBCKMM KapTUPOBaHWEM KPOBOTOKA
53-neTHelt NaumeHTKe, NPoXoaaLLeit naaHoBoe obcnegoBaHue, 6bi10
06HapyeHo oTxoxaeHue ot [JA obLero cTBo/Ia IEBOV M NpaBoii 06-
wmx CA [49].

KannHuyeHko BM v coasr. (2009), uccnepys A anametpom 20
MM Tpyna 68-1€THEr0 My*KUYMHbI, OBHAPYKMAU Ha eé BbIMyKAOM No-
BEPXHOCTW OTBETB/IEHWE NpaBoli obuelt CA auameTpom 6 Mm, KOTO-
pas HanpaenAnacb BBEPX, NPOXOAA MO NpaBoi HOKOBON NOBEPXHOCTH
Tpaxeu. Ha 2 mm niesee npasoit 0bwweii CA oTBeTBAANACh ieBas 06Lwasn
CA anameTtpom 5 mm, 1 Ha 1 mm neBsee OT He€ HauMHanacb nesas MKA
anameTpom 8 Mm. Jlesas obLwan CA pacnonaranach Ha nepegHei no-
BEPXHOCTM Tpaxew, Nepexoan Ha eé nesyto HOKOBYIO NOBEPXHOCTb, A
nesas MNMKA umena knaccuyeckyto Tonorpaduio. Huxke nesoit MKA ot-
xogmna npaeasa MKA u, Hanpaensscb BBepX, ornbana Tpaxek cnesa
COOTBETCTBEHHO eé 10-my KonbLy, C33AM MULLEBOAA Ha YPOBHE Tena
VIl WweiHOro no3BOHKa, ¥ YXO4AMNa Ha NPaBY CTOPOHY B MENKNECT-
HWYHOE NPOCTPAHCTBO, NPU BbIXOAE U3 KOTOPOrO NIO¥KMNACh B OfHOU-
MEHHYI0 60p0o3ay Ha BepxHel NOBEPXHOCTU NPaBOro NepBoro pebpa.
ABTOpbI TaKKe OTMEYAIoT, YTO SIEBOCTOPOHHUIA BapUaHT OTBETB/IEHMA
npasoii MKA BcTpeyaetca B 0,5-2% Cnyyaes, YTO MOXKET MPUBECTU K
HapYLEHWIO TNOTaHUA U KPOBOCHAbXKEeHWA NpaBoi BepXHEN KoHeu-
HOCTW, CO3/aBas [ONO/HUTE/NbHbIE TPYAHOCTM BO Bpems NpoBeAeHUs
onepauuu Ha wee [50].

Kasakesnu AC u coaBsT. (2016), npoBoas MaKponpenapupo-
BaHWe Tpyna KEeHLWMHbI 69 IET, NPUYMHA CMEPTU KOTOPOK He bbina
CBA3aHa C CEepPAeYHO-COCYAMCTOM NaTosiornei, 0bHapyXuau obLmnii
ctBon 06wmx CA (truncus bicaroticus), BO3HMKatOWMiA U3 BepxHEN no-
NyokpyKHocTu JA [51].

Kumar S et al (2014) npu npoBeaeHNM MarHUTHO-PE30HAHCHO
aHrnorpadmu 52-neTHemMy NaLMeHTy, HeAaBHO NOTEPABLUEMY NaMATb,
ONWCanu BapuaHT BeTBAeHWA [JA, BKIOYAIOWMIA NPUCYTCTBME CPasy
TPéx BapuaLmii: obwiero cTeona npasol U nesol obwwmx CA (nepsas
BETBb), OTBETB/IEHMA NpaBoii [13A oT npaBoii 0bwieit CA (BTopas BETBb)
1 abeppaHTHOM npasoit NMKA (nocneaHss BeTeb). ABTOpbI Ny6AMKaLmMn
OTMETUAIM, YTO Kaw/Aan U3 OOHaPYKEeHHbIX Bapuaumii B OTAENbHOCTU
BCTPEYaeTCA B IMTEPATYPE C Pa3/IMYHOMN YaCTOTON, HO COYETaHMe Cpa-
3y TPEX ABNAETCA KpaliHe peakum HabnogeHuem [52].

Gluncic V et al (1999) npeactaBuaM HEOBObIYHbIW CNyYail OTBET-
BneHnsa obeunx M3A. Jlesas M3A HauMHanach oT 0bLLEro CTBONA C 1EBOV
MKA, otxogawero ot [JA, 1 npoxoanna yepes nonepeyHoe oTeepcTme
VI weitHoro no3BoHKa. Mpasas M3A HauMHanacb oT Npasok obuiein CA
W Hanpaeasnacb K nornepeyHomy orsepcTuio Il WweitHoro no3soHkKa.
Kpome obuLero cteonia fiesbix M3A 1 MKA, Ha [JA onpegensancs obwimii
ctBon obemx obwmx CA v npasas KA, KoTopas 6bina nocnegHemn
BeTBblo 1A, ¥ Npoxoauna nosagm nuwesoaa [53].

Cetin | et al (2009) npu npoBeaeHUN KaTeETEPU3ALMK CEPALIA 00-
Hapy*um obwmii cteon nesoii M3A v nesoii MKA [54].

Wiedemann D et al (2013) npu BbinonHeHun KT 75-neTHemy na-
LIMEHTY C aHEBPU3MOW HUCXOAALLEH aOPTbl C MaKCMMa/bHbIM Aname-
Tpom 48 mm, BoB/eKatoLLel nesyto MKA, BbIABUAK OTCYTCTBME NaeYe-
rofI0BHOrO cTBOANA. J/leBas 06Lwas CA BO3HMKana U3 AWUCTaNbHOW YacTy
BOCXOZALLEN a0PTbl M NEPeceKana Tpaxeto No cpeaHen IMHUK, npasas
ob6uwas CA asnsnacb nepsoit BeTBblo JA 1 Nepecekana cnepeam npa-
Byto MKA, a nesas MKA HauMHanacb OT HUCXOAALLEN aopTbl [55].
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with left SCA at the AA and entered the transverse cervical fo-
ramina at C6. The RVA originated from the RCCA and entered the
transverse foramina at C3. In addition to the common trunk of
the LVA and left SCA, the common trunk of both common SA and,
as a last branch, the retroesophageal right SCA, was detected on
the AA [53].

Cetin | et al (2009) found that the LVA and left SCA shared a
common trunk during cardiac catheterization [54].

Wiedemann D et al (2013) conducted a CT scan on a 75-year-
old patient with a descending aortic aneurysm with a maximum
diameter of 48 mm involving the left SCA. The scan showed that
the BCT was absent. The LCCA originated as the first side branch
of the distal part of the ascending aorta and crossed the midline
right in front of the trachea; the right CCA was the first branch of
the AA and crossed the right SCA anteriorly, and the left SCA orig-
inated from the descending aorta [55].

In their research, Rapotra M et al (2015) identified an LVA
that measured 78.6 mm in length and 3.76 mm in diameter. The
LVA was found to extend from the AA between the LCCA and left
SCA and passed behind and laterally in relation to the esophagus.
It ultimately entered the transverse cervical foramina at C6 [56].
In their study, Surya E and Anita V (2014) also found the LVA orig-
inating as the third branch of the AA during the cadaveric dissec-
tion of a 69-year-old female [57].

Chernykh AV et al (2015), while dissecting the anterior neck
and mediastinum, an ARSA (arteria lusoria) was found during the
cadaveric dissection of a 62-year-old male. Originating from the
posterior surface of the AA, 0.6 cm distal to the left SCA, the right
SCA was located behind other branches of the aorta and esopha-
gus, passing sequentially through retrovisceral space of the neck
and then through the left scalene-vertebral space giving rise to
vertebral and internal thoracic arteries [58].

Cheng M et al (2009) presented four AA variant cases. These
include two cases where the RVA originated from the RCCA as-
sociated with an ARSA. In two other cases, the LVA had a double
origin from the left subclavian artery and aortic arch [59].

During a thyroid cancer operation, Dvornichenko VV et al
(2018) discovered a rare variant where the right inferior thyroid
artery branched off from the RCCA in a 29-year-old patient. The
authors stressed the significance of a surgeon's understanding of
AA variant branching anatomy to avoid potential surgical errors
and minimize complications such as severe bleeding and damage
to the recurrent nerve [60].

When analyzing scientific publications, it's common to find
variations in the anatomy of arteries originating from the AA and
their branches during autopsy, angiography, and surgery. To avoid
possible errors and complications, the operating surgeon must
know about variant anatomy. The most clinically significant are
the following variations:

1. The common origin of the BCT and LCCA (bovine arch
branching pattern), which, when combined with coarc-
tation of the aorta, creates technical difficulties in sur-
gical treatment and a higher risk of aortic recoarctation
after reconstructive surgery and is also more often
accompanied by the development of a thoracic aortic
aneurysm.

2. ARCA, which travels between the esophagus and tra-
chea, causes dysphagia in the patient.

3. The branching off the right inferior thyroid artery from
the RCCA is associated with technical difficulties during
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Rapotra M et al (2015) obHapy:unum nesyto M3A ganHoit 78,6 mm
1 AnameTpom 3,76 Mm, oTxogsLLyto oT A mexay nesbimm obiweii CA n
KA, KoTopasa npoxoanna No3aaun 1 NatepanbHO OTHOCUTE/IbHO MULLe-
BOZa, NPOHMKasA B NonepeyHoe OTBEPCTHE LUECTOTO LWEeMHOro NO3BOHKA
[56]. Surya E, Anitha V (2014) TakKe 0OHapyXWAKN OTXOXKAEHWNE NEBOM
M3A Kak TpeTbeit BeTu [A Ha Tpyne 69-neTHel eHWwmHbI [57].
YepHbix AB 1 coaBr. (2015) npu npenapupoBaHnm nepeaHei 0b-
NaCTV e U CPEAOCTEHMA Ha Tpyne 62-NeTHEro MyK4YnHbI 06HaPYKK-
u npasyto abeppaHTHyto MKA. HayaBwuch OT 3agHEN NOBEPXHOCTM
[JA, Ha 0,6 cm auctanbHee nesoit MKA, npasas MKA pacnonaranaco
no3asu Apyrux BeTBel aopTbl U NULLEBOAQ, NPOXOAA NOCAe0BaTe Nb-
HO Yepe3 fieBoe JIeCTHUYHO-NO3BOHOYHOE, PETPOBMCLEPaNbHOE, a
3aTemM — IeCTHUYHO-NO3BOHOYHOE NPOCTPAHCTBA LWen, OTAaBas B No-
cnesHem M3A 1 BHYTPEHHIOIO rpyaHyto apTepum [58].
Cheng M et al (2009) npeacTaBum YeTbipe BapMaHTHbIX CyYas.
B ABYX U3 HWX onpeaensnack npasas M3A, KoTopas 6biia BETBbIO Npa-
BoW obweii CA, 1 npaBas abeppaHTHas apTepus. B aByx Apyrux cayya-
Ax nesas M3A 6bina 4BOIMHON C OTBETBNIEHUEM NEPBOV BETBYM OT IEBOM
MKA, a BTopoit — ot JA [59].
[lBopHMYeHKo BB v coasT. (2018) npu npoBeAeHWM onepauum y
nauneHTKM 29 neT ¢ AMarHo3om «Pak LWWUTOBUAHOW Kenesbl» 0bHapy-
KUN OTXOXKAEHME NPABOM HUKHEN WMTOBUAHOM apTepum OT NPaBoii
06weit CA, 4To ABNAETCA KpaiiHe peaKoi Bapuaumei. ABTopbl nod-
YEPKHYNM BAXHOCTb 3HAHWA XMPYProM BapWaHTHOW aHaTOMUW AnA
npesynpexaeHns BO3MOMXHbIX OLIMOOK NpU NpoBefeHUK onepaLmm
N CHUXKEHWUA TaKUX OCNIOKHEHWI, KaK MAaCCMBHOE KPOBOTEUEHWE U1 MO-
BpeXeHne BO3BpaTHOro Hepsaa [60].
AHanu3vpya maTepuanbl HaydHbIX NyBAUKaLMin B OTeuecTBeH-
HOM W 3apyberKHOWN nuTepaType, cneayetr OTMETUTb, YTO BapUaHT-
HaA aHaToMuA apTepui, oTxoAAawwmx ot [1A, u ux BeTBel ABAeTcA
HepesiKo HaXOAKOW BO BPeMs BCKPbITUSA TPyMa, NPU BbINOAHEHUU
aHrnorpaduyeckoro MccnefoBaHMA WM NPOBEAEHWU OnepaTUBHOTO
BMeLLaTeNbCTBa. 3HaHWA O BapUaHTHOW aHAaTOMMM KpailHe BaKHbl
L1 ONEPUPYIOLLETO XMPYPra, YTODObl 3beKaTb BO3MOMKHbIX OLIMOOK
1 OCNIOXKHEHUI NpU BbINONHEHWUM onepauuun. Hanbonee KAMHUYECKU
3HAYMMBIMM ABNAIOTCA CeAyIoLLMe BapuaLmu:
1. 06wwuit ctBOoN BpaxuouedanbHON M NAEYETONOBHOM apTe-
pui («BblubA Ayra»), KOTOPbIA NPU COYETAHUMU C KOapKTa-
LMeit aopTbl CO34aET TEXHUUECKME TPYAHOCTM NpU onepa-
TUBHOM Nle4yeHUn U bonee BbICOKUIA PUCK PEKOAPKTaLMM
aopTbl MOCNEe PEKOHCTPYKTUBHOM onepauuu, a Takxe 6o-
Jlee YacTo COMPOBOKAAETCA PA3BUTUEM aHEBPU3MbI TPYA-
HO aopTbl.

2. [paBas abeppaHTHas MKA, npoxogawas mexay nuiieso-
[lOM 1 Tpaxeen, 1 BbI3bIBAIOLLAA Y NaLMeHTa gucdaruto.

3. OTXOXAeHWe MpaBoON HWXKHEN WMTOBMAHOW apTepun OT
npasoit 06wwei CA, 4To CONpPAXKEHO C TEXHUYECKUMM TPYA-
HOCTAMM NPU BbINOJHEHUM OMEPALMN U PUCKOM TaKMX OC-
JOXHEHWM, KaK Npody3Hoe KPOBOTEUEHME U TPaBMa BO3-
BPaTHOrO HepBa.

4. Hannune obuero yctba 6paxuouedanbHoro crsona u
nesoit obweit CA, 0b6ecneynBaloLLEro CHUMXKEHUE pUCKa
OCTPOro PaccnoeHus aopTol | TMna.

5.  [JocToBepHo 6onee YacTble HEBPOIOTUYECKME OCI0XHe-
HUA Y NALMEHTOB C aHOMabHOM [JA, Yem € Knaccuyeckoi
eé aHaTomuel.

AHanusmpys BCE BblLIECKa3aHHOE, MOXHO ChOpMyaMpoBaTh
cnesytolye BbIBOAbI:

1. Yacrota BcTpeyaemocTu Bapuaumii A v eé BeTBel MOXKeT A0-
cTuratb 6onee, yem 30% cy4aes, Npu 3TOM Hambosiee YacTo BCTpeya-
t0TCA Bapmaumm nesoit obuei CA (obLee ycTbe ¢ bpaxmouedanbHom

the operation and the risk of complications such as pro-
fuse bleeding and recurrent nerve injury.

The presence of a common origin of the BCT and the
LCCA reduces the risk of acute DeBakey type | aortic
dissection.

Patients with AA variant anatomy experience signifi-
cantly more frequent neurological complications than
those with classical anatomy.

After careful analysis, the following conclusions can be

drawn:

1.

Variations in AA and its branches can occur in over 30%
of cases, most commonly being LCCA and ALVA varia-
tions. The LCCA variations include a common origin
with the BCA, a common trunk with BCA origin from
the BCT, a complete absence of BCT, and the indepen-
dent origin of the left external and internal CA from AA.
ALVA mainly branches from AA between the LCCA and
the left SCA. Other variations have a relatively low oc-
currence frequency.

Individual variability occurs similarly in both genders,
but certain variations exhibit slight gender differences.
For instance, females tend to have slightly higher rates
of BA, ARSA, and LVA, while males tend to have higher
rates of the common origin of the BCA and LCCA, ac-
cording to most studies.

Through these publications, it has been discovered that
there are differences in the frequency of variation in AA
branches among different races (with non-Caucasians
having a higher frequency), as well as the influence of
environmental and geographical factors on the devel-
opment of these variations. While new data on AA vari-
ations is consistently being released, no comprehensive
data is available on the number of variations, their cor-
relations to AA arteries and branches, and their quan-
titative characteristics based on gender, race, and age.
Understanding variant anatomy is essential for doctors
to personalize patient care. A comprehensive examina-
tion is necessary before endovascular procedures and
chest, neck, and head surgeries to minimize risks and
prevent complications.
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apTepueii, obwmii cTBoN ¢ BpaxmouedanbHol apTepuent, Hayano oT
N/71e4eroN0BHOrO CTBO/A U €€ NOJIHOE OTCYTCTBUE C CAMOCTOATENbHbBIM
OTXOXKAEHWEM IEBbIX HAPY¥KHOM U BHYTpeHHe CA ot [1A) n abeppaHT-
HaA nesas N3A, npenmyLLEeCcTBEHHO C OTBETBAEHMEM OT JA mexay ne-
BbiMK 0bLwelt CA 1 NMKA. Bce gpyrve BapuaLmm MMEOT OTHOCUTENbHO
HUW3KYI0 YaCTOTy BCTPEYAEMOCTU.

2. Yactota nposBAEHUA WHAMBUAYaNbHON W3MEHUYMBOCTU Y
npeacTaBuUTeneil 06OUX NONOB ABNAETCA CXOKEM, 338 UCK/IHOYEHUEM
OTAE/IbHbIX BapuaLuii, KoTopble B 6OMbLIMHCTBE UCCNELOBAHUIN He-
3HAYMTE/IbHO BbILLE Y XKEHLUMH, YEM Y MYXKUYMH 419 «Bblubeii ayrv»,
abeppaHTHbIX npasoi MKA u nesoit M3A, 1, HAObOPOT, Y MyKUMH
BbILLE, YeM Y XKEHLUWH A/19 0bLwero ycTba bpaxuouedanbHol 1 neso
obuieit CA.

3. NpeacTaeneHHble B Ny6/MKaLMAX JaHHbIE NMO3BO/IAIOT rOBO-
puTb 06 onpefenéHHbIX Pas3NnYMAX YacToTbl BCTPEYAEMOCTU Bapua-
umii BeTBel [JA, 06yCNIOBNEHHBIX PAaCOBOM NMPUHAANENKHOCTbIO (Bonee

BbICOKOI Y HE eBPOMEOn0B, YeM Y eBPONEOUI0B), a TaKKe 0 BAUS-
HUM (aKTOPOB OKPYKatOLLEN Cpesbl U TEPPUTOPUM NPOXKMBAHMA Ha
dopmupoBaHue BapuaLmi.

4. HecmoTpA Ha TO, YTO, NO-MPEXHEMY, NYONUKYIOTCA AaHHble
0 HOBbIX Bapuauumax [JA, OKOHYaTENbHOE KONMYECTBO KOTOPbIX TOYHO
HE YCTaHOB/IEHO, 0 CUX NOP HET NOJTHBIX AAHHbBIX O KOPPENALUOHHbIX
CBA3AX MEXAY apTepuamu [A v Ux BETBAMM, O reHAEPHbIX, PACOBbIX
1 BO3PACTHbIX 0COBEHHOCTAX BCEX BO3MOMHbIX BapUaLLWid, B 4acCTH, Ka-
CaloLLENCA MX KONMYECTBEHHOM XapaKTepPUCTUKM.

5. 3HaHMe BapWaHTHOM aHaToMuK dopmupyeT y ByayLiero Bpa-
ya NOHMMAHME BaXKHOCTU MHAMBUAYANBHOTO NOAX0AA K 6ObHOMY 1
TpebyeT OT MeAMLMHCKOro PaboTHKKA NPOBEAEHUA TLLATENBHOTO 06-
C/1e40BaHUsA NaLMEHTA NPY NNAHUPOBAHWUM IHA0BACKYNAPHDBIX UCCAe-
[LOBaHWI Y BbINOJIHEHWUM ONepaLyii Ha FPYAHOM KNeTKe, LUee 1 ronose
L1 CHUKEHWSA ONEPaLMOHHBIX PUCKOB M NPEAYNpPeKAeHUs pa3BuTHA
BO3MOMHbIX OC/IOXKHEHWIA.
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SIMUAEMUOAOTUUYECKUE ACITEKTBHI KOKAIOIIA Y AETEN

A.E. MACZAAHIMHOBA', T.C. PAAYEHKO', P.C. APAKE/bBSH? A.P. KYPGAHT A/IMIEBA?®

1 AeTckas ropoackas moankannauka No 4, Acrpaxans, Poccuiickas Peaeparius
2 Kadeapa nnpexnmonHbix 601e3Hel U S11AeMU0A0TNY, ACTPaXaHCKUII TOCyAapCTBEHHBIN MeAUITHCKII yHUBepcuTeT, AcTpaxaHb, Poccuiickas Pegepariys

3 DraeMnoaorndeckuit oraea, LienTp rurnens: u sungeMmnoaorun B Acrpaxanckor obaactu, Acrpaxans, Poccurickas Peaeparius

Llenb: npoBecTv aHann3 aNMAEMUONIOTMYECKOIN HaNPAXKEHHOCTM N0 3a60/1€Ba@MOCTM KOK/IOLLEM Ha TePPUTOPUM ACTPAXaHCKOrO Kpas cpeam AeTCKoro
HaceneHus 3a 2020-2022 rr.

Matepuan n metogpbl: B xoge pabotbl Obl10 NpoaHasM3MPoBaHO 33 ambynaTopHbIX MeAMLMHCKMUX KapTbl AeTel, Habaogaslumxca 8 nepuog, 2020-
2022 rr. B pa3NIM4HbIX MEAULMHCKUX YUPEXAEHUAX HA TEppPUTOpUM AcTpaxaHcKol obnacTu.

Pe3ynbraTbl: KOK/IOLW NOpaxan AeTeil pasnnyHbIX BO3PACTOB, HO Yalle BCTPeYasca B Bo3pacTe Ao roga — 46% (n=15), HemHoro pexe B Bo3pacte oT
1 roga 8o 6 net — 42% (n=14), Ha JONI0 fEeTeN LWKONbHOMO BO3pPacTa NPULLIOCL HaUMeHbLUee KOMYeCTBO cnyyaes 3abonesaemoctvt — 12% (n=4). B
AcTpaxaHcKoi 061acTv cMTyaLma HEMHOTO OTIMYanack OT TOPOACKON. Jinanpytoliee mecto no 3a6oneBaemMocTV 3aHMMan BO3PacT [0 rofa, Ha ero
[0Mt0 Npuwnock 62% (n=6), Ha BTOPOM MecTe — BO3pacT oT 1 roaa Ao 6 net — 25% (n=2) u Hanbonee peaKo BCTPEYANNCH 3NU304bI B LUKOIbHOM BO3-
pacte —13% (n=1). Cpeayn ob6cnenoBaHHbIX Npeobnafany Takue CUMNTOMbI, KaK cniasmaTuyeckuii Kawenb (100%; n=33), obwas cnaboctb (94%; n=31),
3a/10}KEeHHOCTb Hoca (58%; n=19), 4To CBMAETENBCTBOBAO O KNACCUYECKOM TEYEHUM KOKIOWA. KpaliHe peaKMM CHMNTOMOM CPeAM N, AEeTCKOTo BO3-
pacTa 6b110 HaNUuMe TOHUYECKUX/KNOHUYECKMX Cyaopor — 6% (n=2). BapnMaHTOB CTEPTOM, aTUNUYHOM GOPMbI KOKAIOLLA HA TEPPUTOPUM ACTPAXaHCKOM
06/1acTH 3aperncTpupoBaHo He Bbino.

3ak/lo4eHmne: 33 NocaeHNe HECKO/IbKO /1eT OTMEYAeTCA TEHAEHUMA K YYULEHUIO SNMUAEMMUONOMMYECKOM CUTYaLMK N0 MHGULMPOBAHHOCTMU KOKIO-
LeM cpeau HaceneHus AcTpaxaHcKoi 06a1acTi. BocnpuMmumMBOCTb K KOK/IOLY XapaKTepHa A1 BCEX BO3PACTOB, OfHAKO Hanbosee YyacTo MHPeKLMA
nopaxana fetei B Bospacte A0 1 roga. B KaMHUYecKom TeueHun npeobnasanm NpoABAEHNUA, XapaKTepHble ANA KNACCUYECKOTO TeYeHUA KOKAoLWa:
cnasmaTu4eckuii Kawenb, 0bLas cnabocTb, 3a10KEHHOCTb HOCA. BaXKHbIMU AMAarHOCTUYECKUMM KPUTEPUAMM BbIIM HaMuMe NOCNEKALNEBON PBOTDI
1 OTCYTCTBUE IMXOPAAKM. [NaBHON NPUYMHON MHOULMPOBAHHOCTU AETEN ABUIOCH TO, YTO OHW HE BblN NPUBUTBI U3-3a PA3AUYHBIX MEAMLMHCKUX
06CTOATENBCTB MW OTKA3a poguTenei.

KntoueBble cnoBa: Kokow, demu paHHe20 803pacma, 8aKYUHAYUSA, KaAeHOaps Npususok, 3ab6onesaemocme.

Ana umtupoBaHua: MacnaHuHoBa AE, PagueHko TC, ApakenbsaH PC, KypbaHraavesa AP. dnuaemMmnonormieckne acnekTbl KOKAKOWA y AeTel. BecmHuK Agu-
yeHHsl. 2023;25(3):414-23. https://doi.org/10.25005/2074-0581-2023-25-3-414-423

EPIDEMIOLOGICAL ASPECTS OF PERTUSSIS IN CHILDREN

A.E. MASLYANINOVA!, T.S. RADCHENKO!, R.S. ARAKELYAN? A.R. KURBANGALIEVA?®

1 Children's City Polyclinic Ne 4, Astrakhan, Russian Federation
2 Department of Infectious Diseases and Epidemiology, Astrakhan State Medical University, Astrakhan, Russian Federation
3 Epidemiological Department, Center for Hygiene and Epidemiology in the Astrakhan region, Astrakhan, Russian Federation

Objective: To analyze the epidemiological aspects of pertussis (whooping cough) in the Astrakhan region among children in the period from 2020 to
2022.

Methods: During the observation period, 33 children’s outpatient medical records between 2020 and 2022 from various medical institutions in the
Astrakhan region were analyzed.

Results: Whooping cough affected children of different ages but was more common in infants (younger than 1 year): 46% (n=15), slightly less common
in toddlers and preschoolers (1 to 6 years of age): 42% (n=14), while the rate of school-aged children was the lowest: 12% (n=4). In the Astrakhan
region, contrary to the city of Astrakhan, the rate of cases under one year of age was higher: 62% (n=6); followed by children 1 to 6 years of age:
25% (n=2), with rarer cases in the school-aged group: 13% (n=1). Among the examined cases the following symptoms prevailed: spasmodic cough
(100%; n=33), weakness (94%; n=31), and nasal congestion (58%; n=19), which are typical for the classic course of whooping cough. An extremely rare
symptom among children was tonic-clonic seizures: 6% (n=2). No cases of whooping cough with atypical courses have been recorded in the Astrakhan
region.

Conclusion: Over the past few years, the epidemiological situation with whooping cough infection among the population of the Astrakhan region
tended to improve. Susceptibility to whooping cough was characteristic of all ages, but most often children under one year of age were affected. The
clinical course was dominated by classical manifestations of pertussis: spasmodic cough, weakness, and nasal congestion. Important diagnostic criteria
were the presence of posttussive vomiting and the absence of fever. The main reason for infection among children was non-vaccination due to various
medical circumstances or parental refusal.

Keywords: Whooping cough, children, vaccination, vaccination calendar, morbidity.

For citation: Maslyaninova AE, Radchenko TS, Arakelyan RS, Kurbangalieva AR. Epidemiologicheskie aspekty koklyusha u detey [Epidemiological aspects of
pertussis in children]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(3):414-23. https://doi.org/10.25005/2074-0581-2023-25-3-414-423
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BBEAEHMUE

KOK/loWw — 3TO BbICOKOKOHTAarnMo3Hoe OCTpOoe pecnupaTopHoe
3abonesaHue. Pog Bordetella BKno4YaeT AeBATb BMAOB, YeTbipe U3
KOTOPbIX, KaK M3BECTHO, BbI3bIBALOT pPecnupaTopHble 3aboneBaHus y
niogeit (B. pertussis, B. parapertussis, B. bronchiseptica v B. holmesii).
BonbWMHCTBO cnyyaes 3abonesaHus Bbi3blBaeTcA B. pertussis u B.
parapertussis. Kokntow — 310 3abonesaHune, NPesoTBPALLIAEMOE BaK-
LMHOM, U B NepBoi nonoBuHe XX BeKa OH Oblal OAHOW M3 OCHOBHBbIX
NpWYKH 3a60/1€BaEMOCTM M CMEPTHOCTM AeTeit. [ocne LWMpoKoro pac-
NPOCTPAaHEHUA BaKLMHALMM NPOTUB KOKJIOLWA, 3360/1eBaeMOCTb 3Ha-
YMTENbHO CHU3MNaAch [1].

OfiHaKo KOKAIOW TaK M He 6bln NONHOCTBIO MKBUAMPOBAH, U
3NUAEMUYECKME MUKM XaPaKTEPWU30BAINUCh LMKIMYHOCTLIO (Kaxable
3-5 net). B nocnegHue roabl 3a601eBaemMoCTb KOKOWEM BO3pocaa
[aXke B CTPaHax C BbICOKUM YPOBHEM OXBaTa MMMYyHU3aLMEN oeTen
paHHero Bo3pacTa. Tak, Hanpumep, 8 2014 r. BcemnpHas opraH1sauuma
3/ paBoOXpaHeHMs coobmna o 139786 cnyyasx KOKKOLA, HECMOTPSA
Ha TO YTO OXBAT HAceNeHUA BO BCEM MUpE TPems [03aMMU BaKLMHbI
AKAC coctanan 86%. PacnpocTpaHeHunto MHGEKLMM BO MHOTOM CMO-
COBCTBYIOT HEOBOCHOBaHHbIE MEAULMHCKME OTBOZAbI, @ TaKKe OTKa3
poauTenei oT BaKUMHALMM CBOMX AeTel. [leTh o4eHb YA3BUMBbI K AaH-
HOM MHEKLMM C CAMOr0 POXKAEHUA M3-3a OTCYTCTBMA TPAHCNNALEH-
TapHOro MMMYHWUTETA, NepPeAatoLLErocs OT maTepu K pebénky [1].

MocToAHHO pacTyLLan 3a60/1eBaeMOCTb KOK/IIOWEM TaKKe 0by-
CNOB/IEHA M3MEHYMBOCTbIO BO30OyaMTENs, CnocobHoro aganTupo-
BaTbCA K MEHALWMMCA YCIoBUAM. MHPULMPOBaHUE YCTOMYMBBIMU
WTaMMamK BO3BYaUTENS YAJIMHAET TeueHue 60Ne3HN U HECET PUCK
CepbEe3HbIX OCN0XKHEHMI [2]. Kpome Toro, 3a nocieaHne HECKOMbKO
NeT NOABWUNIOCh 3HAYUTENIbHOE KOIMYECTBO UCCNEA0BAHUN, NOATBEPK-
JAoWMX U3MEHEHUA B aHTUFEHHOM CTPYKTYPE FEHOB, KOAMPYHOLLMX
KOK/IIOLWHBIV TOKCMH M MEPTaKTUH, OCHOBHble GpaKTOPbl BUPY/IEHTHO-
CTv B. pertussis. Bbln0 BbICKa3aHO NPeANo/IOKEHWE, YTO BaKLMHOMNPO-
bUNAKTMKA MOKET BbiTb HEIPHEKTUBHOM M UTO UNCNO CyyaeB 3abo-
NIeBaHNUSA MOXKET YBEIMUMBATLCA Y BAKLIMHUPOBaHHbIX ny, [3-5].

TouHbIi MexaHM3M naToreHe3a 60s1€3HU YenoBeKa [0 KOoHLa
He u3yyeH. MHOEKUMA MHULMUPYETCA B AbIXaTeNbHbIX MyTAX NyTEM
NPUKPENIEHNA MUKPOOPTaHM3MOB B. pertussis K pecHU4Kam anuTe-
A AblXaTenbHbIX NyTen. TAXENaa nelkoumMTapHaa peakums, KoTo-
pas YacTo BCTPEYAETCA Y MANEHBKUX AeTel, 33601EBLUNX KOK/OLWEM,
MOMKET NPUBECTU K 0OCTPYKLIMM MENKMX NIEFOYHbIX COCYLOB U BbI3BaTb
TAXKENYHO NETOYHYIO TMNepTeH3MI0. MpUYMHa XapaKTepHOro NapoKCus-
Ma/IbHOTO KalwAs, BbI3BaHHOMO MHEKLUMeEN B. pertussis, HEU3BECTHa,
HO onpeaenéHHy0 PO/ib MOXKET UrpaTb BpPaaUKUHKH. Bo Bpems WH-
dekummn B. pertussis yBenunumMBaeTca NpoayKuma 6paguKuHuMHA (OH
nmeet bonee AAUTENbHBIVA NEPUOL NONYPACNafa B AbIXaTe/bHbIX My-
TAX, @ PEAKTMBHOCTb Ha aKTMBALMIO €r0 peLenuun yBenndmnBaercs).
BpafiMKMHUH aKTUBMPYET YyBCTBUTE/IbHbIE HEPBbI, Y4YacCTBYHOLWME B
Kallsie, 4To NPOBOLMPYET NPUCTYNbI [6].

M3BecTHO, uTo Nepegaya Bordetellae nponcxoanT BO3AyLLHO-Ka-
nesbHbIM NYTEM OT Kal/AIOWEro nauueHTa, KOTOPbIA Hanpamyo
3apakaeT BOCMPUMMYMBOIO XO3IMHA MW 3arpA3HAET NMOBEPXHOCTY,
KOTOpble 3aTem AeNCTBYIOT Kak GomuTbl 6onesHu. Kokniow npeacras-
naet coboi TpéxcTaguitHoe 3aboneBaHue: ¢ KaTapasbHOW, MAPOKCU3-
MasIbHOM U PEKOHBANECLEHTHOM CTagMAMM. 3apasHOCTb Haubonee
BbICOKA B Hayase 60ne3Hu, T.e. B KaTapa/ibHOM M paHHEN NapoKcus-
MasibHOM ¢asax [6].

TUNUYHaa KapTMHA KOKAKOLWA HabnoaaeTcs y HENPUBKTLIX Ae-
Tell (perke y NOAPOCTKOB U B3pOC/bIX). MPOA0NKUTENBHOCTb 3ab0e-
BaHMA 06bIYHO COCTABNAET OT 6 10 12 HefleNIb, MOMKET BbITb M HonbLue.
CumnToMbI pa3BuBatoTCca B cpeaHem oT 7 Ao 10 aHel ¢ MOMEHTA UH-

INTRODUCTION

Whooping cough is a highly contagious acute respiratory
disease. The genus Bordetella includes nine species, four of which
(B. pertussis, B. parapertussis, B. bronchiseptica, and B. holmesii)
are known to cause respiratory diseases in humans. Most cases
of the disease are caused by B. pertussis and B. parapertussis.
Whooping cough is a vaccine-preventable disease that used to be
a leading cause of morbidity and mortality in children during the
first half of the 20™ century. After widespread vaccination for per-
tussis, the incidence has significantly decreased [1].

However, whooping cough was never completely eliminat-
ed, and epidemic peaks were characterized by cyclicity (every 3-5
years). In recent years, the incidence of whooping cough has in-
creased even in countries with high levels of immunization cov-
erage among young children. For example, in 2014, the World
Health Organization reported 139,786 cases of whooping cough,
despite worldwide coverage of three doses of the DTP vaccine
being 86%. The spread of infection is largely facilitated by un-
founded medical exemptions, as well as parents’ refusal to vacci-
nate their children. Children are very vulnerable to this infection
from birth due to the lack of transplacental immunity transferred
from mother to child [1].

The constantly growing incidence of whooping cough is also
due to the variability of the pathogen, which can adapt to chang-
ing conditions. Infection with resistant strains prolongs the course
of the disease and carries the risk of serious complications [2]. In
addition, over the past few years, a significant number of studies
have emerged confirming changes in the antigenic structure of
the genes encoding pertussis toxin and pertactin, the main viru-
lence factors of B. pertussis. It has been suggested that vaccina-
tion may not be effective and that the incidence of the disease
may increase in vaccinated individuals [3-5].

The exact pathogenesis of pertussis in humans is not fully
understood. Infection is initiated in the respiratory tract by the
attachment of B. pertussis to the cilia of the respiratory mucosa.
A severe leukocyte reaction, which is common in young children
with whooping cough, can lead to obstruction of small pulmonary
vessels and cause severe pulmonary hypertension. The cause
of the typical paroxysms caused by B. pertussis infection is un-
known, but bradykinin may play a role. During B. pertussis infec-
tion, bradykinin production grows; besides it has a longer half-life
in the respiratory tract, and the responsiveness to receptor acti-
vation increases. Bradykinin activates the sensory nerves involved
in coughing, which provokes paroxysms [6].

Transmission of Bordetellae is known to occur through re-
spiratory droplets from a coughing patient who directly infects a
susceptible host or contaminates surfaces, which then act as dis-
ease fomites. Pertussis has three stages: catarrhal, paroxysmal,
and convalescent. Contagiousness is highest at the beginning of
the disease, i.e. in catarrhal and early paroxysmal phases [6].

The typical picture of whooping cough is observed in unvac-
cinated children (less often in adolescents and adults). The du-
ration of the disease is usually from 6 to 12 weeks, but it may
be even longer. Symptoms develop on average 7 to 10 days after
infection. The catarrhal phase of the disease is nonspecific, its
mild clinical syndrome lasts from 7 to 14 days on average. This
stage is mostly characterized by nasal congestion, rhinorrhea,
lacrimation, mild sore throat, and a “cold” cough. Unfortunate-
ly, the clinical manifestations of this stage are not highly specif-
ic, which often leads to difficulties in making a diagnosis. Then

415



Maslyaninova AE et al Pertussis in children

AVICENNA BULLETIN
Vol 25 * No 3 * 2023

duumpoBaHus. KatapanbHan ¢pasa 3ab6oneBaHus Npeactasnset cobom
Hecneumduyecknii, cnaboBblpaskeHHbIN KIMHUYECKUI CUHAPOM, ANd-
Wwmics B cpesHem ot 7 ao 14 gHeld. ns aaHHOM cTaamm Hanbonee xa-
PaKTEPHbI 33/10KEHHOCTb HOCA, PUHOpEs, cne3oTedeHue, Nérkas 60/b
B rop/ie M «NPOCTYAHbIA» Kallenb. K COXaneHuio, KAMHUYeCcK1e npo-
ABNEHWA JAHHOW CTaAWMMN He OTIMYAKOTCA BbICOKOW CNeLUPUUHOCTBIO,
YTO 3a4acTyto NPUBOAMT K 3aTPYAHEHUIO B N1IaHe NOCTAaHOBKM AWarHo-
3a. 3aTem HacTynaeT NapoKCU3MabHaA CTafuA, XapaKTepusytoLanca
yCUNeHHbIM Kawnem. MpucTynbl xapakTepusyoTca NoBTOPAOLLMMCA
CUNbHBIM KalLeM OT NATU 40 AecATU U bonee pas BO Bpems OfAHO-
ro BblOXa, 33 KOTOPbIM C/eflyeT XapaKTepHbli 3BYK, KOrga nauueHT
BHE3aMHO NbiTaeTcA BAOXHYTb. Pasa npuctynos obbi4HO aanTea 2-6
Heaenb. Yacto Habnogaetca peoTa nocne Kaws. Mepuos Bbi3gopos-
NeHvA 0bblvHO AnuTea oT 1 8o 12 Hepenb Y XapaKTepU3YeTCA CHUMKe-
HUEM YaCTOTbl U TAXKECTU NPUCTYNOB Kallns U PBOTHI [6].

BasKHO MOHWMMaTb, YTO BO3OYAMUTENM KOK/IOLIA MOTYT BbI3BATh
CepbésHble U NOTEHLMANbHO CMEPTENbHbIE OC/IOKHEHNS, 0COBEHHO Y
ManeHbKKX AeTel. XOTA OCI0KHEHMA KOKAIOLIA Y MOAPOCTKOB U B3pOC-
NbIX BCTPEYAIOTCA PeXKe, YeM y AeTel MAajLero BO3pacTa, BCE TaKKe
BbICOKA [0NA Pa3/IMYHbIX OC/IOXKHEHWI. Hanbonee yacTbMu U3 HUX
ABNAIOTCA Cy4an MHEBMOHWI U CyAOPOr, KOTOpble MoryT notpebo-
BaTb CPOYHOW rOCNMTaNM3aLMmM naLmeHTa. MoBbIWEHHOe BHYTPUIPYA-
HOe AaB/IeHWe BO BPEMSA MPUCTYNOB CUIbHOTO KAl MOXKET Bbi3BaTb
MHEBMOTOPAKC, HOCOBOE KPOBOTEYEHME, CYOKOHBIOHKTUBA/IbHOE KpO-
BOM3NUAHUE, CybaypanbHYO reMaToMy, rpbiKy, BbiNafeHWe npamoit
KULLKM, HefiepsKaHe moyu, nepenom pébep U Kalnesovi 06MOpPOK.
Kpome Toro, B aMTepatype 6blsiM ONUCAHBI FPbIXKA MEXKMNO3BOHKOBOIO
[IMCKa, NOTepA cnyxa, MPUCTYNbl CTEHOKAapAUK, PAcCNOeHWEe COHHOM
apTepuu 1 sHUedpanonatms [6].

BaKHO OTMETUTb GaKT CMeLLleHUA BO3pacTHoW 3abonesaemo-
CTU KOKAIOLLEeM B CTOPOHY bonee cTapliero HaceneHus. KnmHuyeckas
KapTWHa y AeTel cTapLuero Bo3pacTa, MOAPOCTKOB U B3POC/IbIX MOXET
6bITb O4EHb CNOKHOM ANA AMArHOCTUKM U aleKBATHOTO IeYeHUs, 0Co-
6EHHO NOTOMY, YTO OHa MOKET BbITb HecneLUdUYECKON Y UMMYHHbIX
WM YaCTUYHO MMMYHHbIX HOCUTENel U MOMET BK/IHOYATb HAaCMOPK
¥ Kawenb 6e3 XxapakTepHbIX KPUKOB. OCNONKHEHWS, BO3HUKAIOLWME Y
NOAPOCTKOB M B3POC/IbIX, YaCTO NPUBOAAT K roCNMUTann3aLmum 601bHo-
ro [7].

B rnobanbHoM maclutabe KOKAWOW, MO-NpexHeMy, ABAAETCA
BaXKHOMN MPUYMHOM CMePTV B MI1afEeHYECTBE U NPOAOJIKAET OCTaBaTb-
cA npobnemoit 0bLLeCcTBEHHOrO 3 PaBOOXPAHEHNA AaxKe B CTPaHax €
BbICOKVMM OXBAaTOM BaKLMHaLUmen. CMepTHOCTb OT KOKOLIHOMN MHEK-
LMK Ccpeay ManeHbKUX AeTell B pa3BMUBAIOLLMXCA CTPaHaX A0CTUraeT
23% [6].

B nocnegHue HECKONBKO NIET INUAEMMUONOTUYECKAA HANPAKEH-
HOCTb KOK/OLIA CPeay AeTel Ha TeppuTopum AcTpaxaHcKoi obnactu
CHUKaeTca. OgHaKo, paccmaTpuBan b6osee LWWMPOKKMIA mMacluTab npo-
671€MbI, MOXHO YBUAETb, YTO 3MMAEMMONOTUYECKAA CUTYALIUA YXYa-
LIAeTcA B HECKO/bKMX pernoHax Poccuiickolt depepauuu. Inuaemu-
O/10TVA KOKNIOWA XapaKTepusyeTcs pocTom 3aboneBaemocTu AeTei
CTapLUero Bo3pacTta M B3pOC/blX, @ TaKXKe yBe/MyeHnem uncia bonee
nérkux popm. OTCYTCTBME €CTECTBEHHOrO MMMYHWUTETA K KOKAOLY
cnocobcTByeT pocTy 3a601€BaEMOCTU Cpesm MonoabIX togel [8-11].

HekoTopble 3KCcnepTbl OWKWOOYHO MOAAratoT, YTO 3Ta MHbEKLMA
— «npobsiema BYEpaLLHEero AHA» 1 YTo 6one3Hb NobeKaeHa, MOCKO/b-
KY BaKLUMHaLWA B HECKO/IbKO Pa3 CHW3MNA 3aboneBaeMocTb U CMepT-
HoCTb. OZHaKO KOKAIOLL ABNAETCA CePbE3HOM NPO6IEMOI He TONbKO B
Poccum, HO 1 BO BCEM mupe: no AaHHbIM BO3, exkerogHo Kokaowem
3aparKaeTcs 0Kono 60 MUNIMOHOB YENI0BEK U YMUPAET OKOMO MUA/IU-
OHa AeTeit, 6ONbLUMHCTBO U3 KOTOPbIX HEe JOCTUI/IM BO3PacTa OAHOM0
roga [12, 13].
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comes the paroxysmal stage, manifested by increased coughing.
The paroxysms are characterized by repeated, violent coughing
five to ten or more times during a single exhalation, followed by a
high-pitched intake of breath. The paroxysmal phase usually lasts
2-6 weeks. Vomiting is common after coughing. The recovery pe-
riod usually lasts from 1 to 12 weeks and is characterized by a
decrease in the frequency and severity of coughing and vomiting
[6].

It is important to understand that whooping cough patho-
gens can cause serious and potentially fatal complications, es-
pecially in young children. Although complications of whooping
cough in adolescents and adults are less common than in younger
children, the rate of various complications is still high. The most
common of them are pneumonia and seizures, which may re-
quire urgent hospitalization of the patient. Increased intrathorac-
ic pressure during paroxysms can cause pneumothorax, epistaxis,
subconjunctival hemorrhage, subdural hematoma, hernia, rectal
prolapse, urinary incontinence, rib fracture, and cough-induced
syncope. In addition, intervertebral disc herniation, hearing loss,
angina, carotid artery dissection, and encephalopathy have been
described in the literature in patients with whooping cough [6].

It is important to note that the age-related incidence of
whooping cough is shifting toward the older population. The clin-
ical presentation in older children, adolescents, and adults can
be very difficult to diagnose and adequately treat, especially be-
cause it may be nonspecific in immune or partially immune carri-
ers and may include a running nose and cough without character-
istic whoops. Complications that occur in adolescents and adults
often lead to hospitalization of the patient [7].

Globally, pertussis remains an important cause of death
in infancy and continues to be a public health problem even in
countries with high vaccination coverage. The mortality rate from
pertussis infection among young children in developing countries
reaches 23% [6].

In the last few years, the epidemiological intensity of
whooping cough among children in the Astrakhan region has
been decreasing. However, considering the broader scale of the
problem, one can see that the epidemiological situation is wors-
ening in several regions of the Russian Federation. The epidemiol-
ogy of whooping cough is characterized by an increased incidence
among older children and adults, as well as a growing number of
milder forms. The lack of natural immunity to whooping cough
contributes to the increased incidence among young people [8-
11].

Some experts mistakenly believe that this infection is a
“problem of yesterday” and that the disease has been defeated
since vaccination has reduced morbidity and mortality several
times. However, whooping cough is a serious problem not only in
Russia but throughout the world. According to WHO, every year
about 60 million people become infected with whooping cough,
and about a million children die, most of which have not reached
the age of one year [12, 13].

PURPOSE OF THE STUDY

To analyze the epidemiological aspects of whooping cough
in the Astrakhan region among children in the period from 2020
to 2022, associated with certain determinants, such as age, place
of residence, and clinical manifestations.
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LLENb NCCNEQOBAHUA

MpoBecTM aHanU3 3NMAEMMONOTUYECKOW HAMNPAKEHHOCTU MO
3a00/1€BaeMOCTM KOK/IOWEM Ha TeppuTopun AcTpaxaHCKon obnactu
cpeam AeTcKoro HaceneHns 3a 2020-2022 rr., cBA3aHHOM C HEKOTOPbI-
MM AeTEePMMHAHTaMM, TaKUMM KaK BO3PACT, palioHHas pacnpocTpa-
HEHHOCTb U KAMHMYeCcKne npoABNEHUA.

MATEPUAN U METOAbI

Bca npakTUyeckan 4acTb Hay4HOro UCCeA0BaHMA NPOBOAMAACH
Ha 6a3e [eTckoi nonnknuHMKM N2 4 1 Ha 6a3e annMAeMMoNornyecKoro
otaena LieHTpa rurveHsl v anugemuonorum B ACTpaxaHcKoi obnactu.

M3yunB npepocTaBneHHble LIeHTpOM rurmeHsl U anuaemuono-
rMm B AcTpaxaHcKoi 061acTi oT4éTHbIe GopMbl 3a601€BaeMOCTH Ha-
cenenus, o110 BbisBaeHo 598430 cnyyaes MHEKLMOHHBIX U Napas-
UTapHbIX 3abonesannii 3a 2020-2022 rr., U3 HWX BoNblUe NONOBUHbI
BCEX 3Mu3040B NPULLAOCH HA JONK0 AeTCKoro HaceneHnua — 391053
cnyyasn (65,3%).

BbiiM npoaHanu3upoBaHbl 33 ambynaTopHble MegULMHCKME
KapTbl 0BPATMBLUMXCA 33 MELMLMHCKON nomolubto B nepuog 2020-
2022 rr. c NOATBEPKAEHHBIM AMArHO30M «KoKAtowWw». B 100% cnyvaes
[aHHas NaToNorma PerncTpuMpoBanach CPeam AETCKOTrO HaceneHus.

Cratuctuyeckas o6paboTka pes3ynsTatos NpoBoAMAaCL MeToaa-
MM BapMaLLMOHHOM CTaTUCTVKM NPY MOMOLLLM NaKeTa CTaHAAPTU30BaH-
HoM nporpammbl BioStat Professional 5.8.4. u Microsoft Office «Excel»
(Microsoft, USA). JaHHble npeacTaBneHbl B BuAe cpefHeir apud-
MeTnyeckon (M) ¢ yuétom owmnbKM cpeaHero (m) U OTHOCUTENbHbIX
Be/MUMH (%). 3HAYMMOCTb Pa3NNYMA B HE3ABUCMMbIX BbIOOPKaX oLie-
HMBanacb nocpeacTsom Kputepua Kpyckana-Yonnuca. OueHKa cBasu
KauecTBEHHbIX MPWU3HAKOB NPOBOAMIACL MOCPEACTBOM Tabauu, conps-
JKEHHOCTW, Ha OCHOBE KOTOPbIX PACCUUTLIBANCA KpUTEPUIA X MTMpCoHa.
Pa3nnuma cuMTanmucb CTaTUCTUYECKM 3HAYUMbIMK NPU JOCTUTHYTOM
YypOBHe 3Ha4ymMmocTu p<0,05.

PE3YNbTATHI

Kak otmeuanocs Bbiwe, 3a 2020-2022 rr. Ha Tepputopumn Actpa-
XaHCKOW 06nacTu 6bino BbIABAEHO 33 3nM304a MHPMUMPOBAHMA KO-
KNIOWeEM, 3aperncTpMpOBaHHbIX WMCKAOYMTENBHO Cpeay AEeTCKOro
HaceneHus. IMHaMuKa nNokasatensa 3abonesaeMocTu B ACTpaxaHcKow
06nacTn v ropose AcTpaxaHu NpescTaBieHa Ha pyc.

Kak cnegyet u3 puc., 8 2020 rogy, STOT NoKasaTe/sb paBHANCA
79%, uTo cocTasuno 26 cnyyaes, B 2021 rogy nokasatesnb Pe3Ko CHU-
aeTca — 6% (2 yen.), B 2022 rogy OTMEYAETCA HE3HAUUTENbHOE YBe-
NvyeHue Yncna 3abonesaemoctn —15% (5 ven.).

25
21
20

15

10

2020 2021 2022

AcTpaxaHb Astrakhan

AcTpaxaHckasa obnactb Astrakhanregion

METHODS

The entire practical part of the scientific study was carried
out in the Children's City Polyclinic N2 4 and the Epidemiology
Department of the Center for Hygiene and Epidemiology in the
Astrakhan region.

Having studied the population morbidity reports provided
by the Center for Hygiene and Epidemiology in the Astrakhan
Region, 598,430 cases of infectious and parasitic diseases were
identified in 2020-2022, of which more than half occurred in chil-
dren — 391,053 cases (65.3%).

We analyzed 33 outpatient medical records between 2020
and 2022 with a confirmed diagnosis of whooping cough. In 100%
of cases, this disease was registered among the children.

Statistical processing of the results was carried out using the
standardized software BioStat Professional 5.8.4. and Microsoft
Office Excel (Microsoft, USA). The data are presented as the mean
(M), standard error (m), and relative values (%). The significance
of the difference in independent samples was determined using
the Kruskal-Wallis test. The assessment of the relationship of
qualitative parameters was carried out using contingency tables
with subsequent calculation of Pearson's x? criterion. Differences
were considered statistically significant if p<0.05.

RESULTS

As noted above, in 2020-2022 total of 33 episodes of per-
tussis infection were detected in the Astrakhan region, which was
recorded exclusively among children. Distribution of whooping
cough cases by years and residence is shown in Fig.

As follows from Fig., 79% of cases (26 patients) were record-
ed in 2020, while in 2021 the number sharply decreased to 6%
(2 patients), in 2022 there was a slight increase in the number of
cases: 15% (5 patients). Thus, over the past few years, there has
been a downward trend in the incidence of whooping cough in
the region.

The incidence of whooping cough was recorded mainly in
the city of Astrakhan (76%), but there were also cases of infec-
tion among people residing in rural areas (24%). Thus, in 2020,
urban citizens accounted for 81% of pertussis cases (21 patients);
among residents of rural areas, only 19% of cases (5 patients)
were recorded. In 2021, there was only one patient (50%) in ur-
ban areas and one patient (50%) in rural areas. In 2022, whoop-
ing cough among urban residents was registered in 60% of cases
(3 patients), with 40% (2 patients) — in rural areas.

Puc PacnpedeneHue cayyaes 30605€8aHUA KOKOWEM 8
AcmpaxaHu u AcmpaxaHckol obsacmu no 200am 8 nepuod
€2020 no 2022 2.

Fig Distribution of whooping cough cases in Astrakhan
region by years and area of residence
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3a601€BaEMOCTb KOK/IOLEM PerMcTpupoBanachb npenmylue-
CTBEHHO B ropoACcKov yepTe (76%), HO Tak»Ke OTMEYANNUCh CyYan UH-
GUUMPOBAHMSA M Cpean NuL, MPOXKUBAIOLWMX B CEbCKOW MECTHOCTU
(24%). Takum obpaszom, B 2020 rogy Ha JOAIO WL, NPOXKMBAIOLLMX B
ropoZe, npuwnocb 81%, 4To cocTaBuio 21 cayyaid; cpeam Kutenewn
Ce/bCKOM MECTHOCTM 3TOT NoKasaTenb pasHanca 19% (5 ven.). B 2021
rogy B ropoackou yepte —50% (1 yen.), B cenbckoit mectHoctv — 50%
(1uen.). 3a 2022 rop, KOKAIOLL CPEAM TOPOACKUX XKUTeNel perncTpupo-
BasicA B 60%, YTO COOTBETCTBOBA/NO 3 C/Y4asiM, B CE/IbCKON MECTHOCTU
nokasatenb Hue — 40% (2 yen.).

PacnpegeneHune no Bo3pacTy NnL, NPOXKUBAIOLMX B TOPOACKOM
YyepTe U NnL, NPOXKMBAIOLLMX B CENbCKOW MECTHOCTM, MPeLCTaBAeHO
B Tabn. 1.

Kokntoww noparkan geten pasnnyHbIX BO3PACTOB, HO Yallle BCTpe-
yancs B Bo3pacte Ao roga —46% (15 yen.) v HemHoro peke B Bo3pacTe
oT 1 roga fo 6 net —42% (14 yen.), Ha LONKO WL, LWIKONLHOTO BO3pacTa
NPULLIOCL HAUMEHbLLEE KOIMYECTBO Cy4aeB 3abonesaemoctv — 12%
(4 ven.).

B 2020 roay nozasnstoLiee 6ONbWMHCTBO CNYYAEB KOKAOWA Y
neTei 6bino B Bo3pacTe Ao 1 roga, yto coctaBuno 50% (13 uen.) ot
BCEX C/Iy4aeB KOK/IOLWA B 3TOM rogy. HeMHOro meHbLue ciyyaes 6bino
B BO3pacTe OT O4HOr0 roaa Ao wectu net —37% wam 10 yenosek. Cpe-
AW UL, LWKONbHOTO BO3pacTa 3a60/1eBaeMOCTb KOK/OLIEM COCTaBMNA
13% (3 uen.). B 2021 6bin 3apernctpuposaH 1 cayyait (50%) B Bo3pac-
Te o roga u 1 cnyvaii (50%) B Bospacte ot 1 roga go 6 net. B 2022
rofy NokasaTenu pacnpeaenvancs cneayowym obpasom: go 1 roga
—20% (1uen.), ot 1 roga ao 6 net—60% (3 yen.), Ha JONIO NINLL LLKONb-
Horo Bo3pacTa (oT 7 #o 17 net) —20% (1 ven.).

M3 paHHbIX Tabn. 1 MOXKHO caenatb BbiBOZ O npeobnagaHuu
3a60/1€BaeMOCTN TOPOACKOro HaceneHus (76%; 25 yen.) no cpasHe-
HUIO C XuUTeNAMK AcTpaxaHcKol obnactu (24%; 8 uen.) bonee, yem B
3 pasa. Mpu 3ToMm B I. AcTpaxaHb Hanbosee YacTo MHPMUMPOBAUCHL
[eTu B Bo3pacTe oT 1 roga Ao 6 NeT, Ha X Aot npuwwiocs 48% (12
yes.), HeMHOTO pexke B Bo3pacTe Ao roga — 40% (10 yen.) v KpaitHe
peako petv ot 7 8o 17 net—12% (3 uen.). B ActpaxaHckol 061act cu-
Tyauma HEMHOTO OT/IMYanacb OT FOPOACKON. JInaupytolee Mecto no
3a60/1€BaEMOCTM 3aHMMAET BO3PACT A0 roga, Ha ero 400 NPULLIOCH
62% (6 yen.), Ha BTOpPOM mecTe B Bo3pacTe oT 1 roga Ao 6 net — 25%
(2 yen.), n Hanbonee peaKo BCTPEYAKOTCA IMM304b! B LLUKONLHOM BO3-
pacte — 13% (1 yen.).

3a uccnegyemblii nepuog, cydan MHOULMPOBAHMSA KOK/OLIEM
no AcTpaxaHCKoli 06nacTu BbiM 3aperucTprpoBaHbl B 2 paioHax
— HapumaHosckom u Mpusoakckom. MNpuunHamu, NnoBAEKLWINMMM 33
coboii gaHHoe 3abonesBaHue, ABUANUCH OTCYTCTBME BaKLMHALMUK MO
Pa3/NIMYHBIM Ha TO NPUYMHAM (MeAMUMHCKME NPOTUBOMOKA3aHUsA,
OTKa3 poguTeneit). Hambonee yacto aTm ciydam umenu mecto B Mpu-
BOJIXKCKOM paiioHe: Ha ux foAto npuwnock 75% (6 Yen.), B Tom uncne
[0NA AeTeit Ao roaa coctasuna 50% (3 ven.), ot roaa Ao 6 net—33%
(2u4en.) n ot 7 net o 17 net—17% (1 yen.); octaswuecs 25% (2 ven.)
13 HapumaHoBscKoro paioHa, 8 100% cny4aes coctasuau getm ao 1
roga.

Tabauya 1 3a60ne8aemocms Koknowem cpedu demeli
8 3a8UCUMOCMU OM 803pacma

The distribution of whooping cough cases between the age
groups in urban and rural areas is shown in Table 1.

As follows from the table, whooping cough affected children
of different ages, but was more common in infants: 46% (15 chil-
dren) and slightly less common at the age of 1 to 6 years: 42% (14
children), while the rate of school-aged patients was the lowest:
12% (4 patients).

In 2020, the vast majority of whooping cough cases in
children were under the age of one year, which accounted
for 50% (13 infants) of all whooping cough cases in that year.
Slightly fewer cases were between one and seven years: 37%
(10 patients). Among children of school age, the incidence of
whooping cough was 13% (3 patients). In 2021, one case (50%)
under the age of one year and one case (50%) in the age group
1 to 6 years were registered. In 2022, the indicators were dis-
tributed as follows: below 1 year — 20% (1 infant), 1 year to 6
years — 60% (3 patients), school age (from 7 to 17 years) — 20%
(1 patient).

As shown in Table 1, the urban population was three 3
times more frequently affected (76%; 25 patients) compared
with the rural population of the Astrakhan region (24%; 8 pa-
tients). At the same time, in the city of Astrakhan, children aged
1 to 6 years were most commonly infected, they accounted
for 48% of cases (12 children). Slightly less frequently children
below 1 year of age were infected: 40% (10 children), and ex-
tremely rare — children from 7 to 17 years of age — 12% (3 pa-
tients) were diagnosed with pertussis. In the rural areas, the
situation was different from the urban ones. Most commonly
children under one year of age were affected: 62% (6 infants),
followed by the age from 1 to 6 years: 25% (2 patients), and the
school-age: 13% (1 patient).

During the study period, cases of pertussis infection in the
Astrakhan region were registered in 2 districts — Narimanov and
Privolzhsky. The main reason was non-vaccination for various
reasons (medical contraindications, parents' refusal). Most often,
these cases occurred in the Privolzhsky district: they accounted
for 75% (6 children), including the children under one year of age:
50% (3 infants), from one to six years of age: 33% (2 children) and
from 7 to 17 years of age — 17% (1 patient); the remaining 25%
(2 patients) were from the Narimanov district, all of them were
under one year of age.

The incubation period of the infection varied, averaging 10-
12 days, decreasing to 5-6 days in small children, and increasing
to 15-17 days in schoolchildren. Clinical manifestations of the dis-
ease, as well as their duration, depended on the age of the chil-
dren (Table 2).

Spasmodic cough was observed in all age groups studied
(100%; 33 patients), but it is noteworthy that the duration of
spasmodic cough episodes increased to 50 days in children under
one year of age, while in school-aged children it was 30-35 days
on average.

Table 1 Distribution of whooping cough cases between the age groups
in urban and rural areas

Bcero
Aolr 1-6ner 7-17ner [folr l1-6ner 7-17ner folr 1-6 ner  7-17 ner
Uptol 1-6years 7-17 Uptol 1-6years 7-17 Uptol 1-6years 7-17
year old years old year old years old year old years old
Astrakhan region 3 2 0 1 0 0 1 0 1 8
Astrakhan 10 8 3 0 1 0 0 3 0 25
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Tabnauya 2 KnuHuyeckue npossneHus KOKowa cpedu demel

y o
¥anobbli eno Aeten ho 1roga, %
Complaints I G Up to 1 year, %
P children P year,

Cnaamaﬂfqecmm Kawenb 33 46
Spasmodic cough
O6wan cnaboctb

1 42
Weakness 2
3aﬂ0)'KeHHOCTI':> HoCca 19 21
Nasal congestion
CneerTequMe 15 15
Tearing
PsoTta

. 11

Vomit 9
bonb B ropne
Sore throat 2 12
OTcyTCcTBME anneTuTa 3 15
Lack of appetite
EECI"IOKOMCTBO 6 15
Anxiety
Cy,Fl,OpOFVI ) 3
Seizures
Bcero nayueHToB 33 15

Total patients

Table 2 Clinical manifestations of whooping cough among

children of different age
Yacrora
1-6 net, % 7-17 net, % npossneHunii, %
1-6 yearsold, % 7-17 years old, % Frequency p

manifestations, %

42 12 100 1.00
42 9 94 0.18
27 9 57 0.47
21 9 45 0.30
21 3 33 0.21
9 6 27 0.52
6 3 24 0.49
3 - 18 -

3 - 6 _

14 4 = -

NpumeyaHwe: p — ypoBeHb CTAaTUCTUUECKON 3HAUUMOCTU MEXKTPYNMNOBbIX PAa3NnuUiA (MO KpUTEepUIO X2 ANA NPOU3BO/bHBIX TabauL)
Note: p — level of statistical significance of intergroup differences (according to the 2 criterion for arbitrary tables)

MHKY6aLMOHHDBIM nepuos BapbMpOBas, COCTaBAAA B CPeaHEM
10-12 pHel, yMeHbLWAnACh [0 5-6 AHeN y AeTel MaagLwero Bospacta
1 yBennymBanchb 40 15-17 AHeN y WKoAbHMKOB. KnMHMYecKne nposs-
NeHuA 3aboneBaHns, a TaKKe UX NPOACMKUTENbHOCTb 3aBUCENU OT
BO3pacTa pebéHka (Tabn. 2).

Takoi CMMNTOM, Kak cnasmaTnyeckuit Kawenb (100%; 33 na-
LMeHTa), Habnoganca Bo BCEX MU3YYEHHbIX BO3PACTHbIX rpynnax, Ho
npumMmeyaTesbHO, YTO NMPOAO/KUTENbHOCTb NEPUOAA CNa3MaTUYecKo-
ro Kawnsa ysenuvumsanach 80 50 AHeW y aeTeit B Bo3pacTe fo 1 roga
1 6blna KOpoYe Yy /UL, LUKOSIbHOTO BO3PacTa, CO CPeAHEN NPOAONKU-
TenbHoCcTbio 30-35 AHe.

CnasmaTuyeckumit Kalwenb NPUMBOAUA K Pa3BUTUIO NETOYHbIX OC-
NOMHeHWN. Tak, B 15% (5 yen.) y feTelt [OWIKONBHOMO BO3pacTa BO3-
HUKanu cnyvam amousembl (9%; 3 Yes.) U, HECKONBKO peKe — aTenek-
Ta3oB (6%; 2 uen.), B TO BpEMA Kak Cpesu AeTel CTapluero Bo3pacta
nofobHble OCNOXHEHWUA OTMEeYeHbl He Oblan. ATenekTas xapaktepu-
30Ba/IcA YCUAEHWEM CMAa3MaTUUECKOrO Kaluns, yMEPEHHOW OApILLKOW,
ocnabneHvem ApixaHuA Ha NOPAXKEHHON CTOPOHE U rUnepTepMUeit.
CermeHTapHbIi aTenekTas Nérkux 6oin 0bpatm B TeyeHue 1-2 He-
Aenb. NpUyYMHOIN aTenekTasa y maageHues bblna obCTpyKuma BpoH-
XOB BA3KOW MOKPOTOWA.

B eauHWMYHOM cnyyae Obio 3aperncTpupoBaHO MOpaXKeHWe
LIHC y pebéHKa o 1 roga. [JaHHbIV ciydait XxapaKTepr3oBancs pagom
ocobeHHocTel. TaK, KaTapasibHblii Nepuog, cokpallanca ao 4 aHen,
onpeaensnoch HasMume YacTbix NPUCTYNOB arnHo3, KoTopble B 60/1b-
LUMHCTBE C/Ty4aeB 3aKaHYMBANUCL CYA0POraMu, M MPAKTUYECKU OTCYT-
CTBOBAJ/IM PENpPU3bl.

Takum 06pa3om, aHaNM3 KAMHUYECKMX CUMNTOMOB B 3aBUCUMMO-
CTV OT BO3pacTa NOKa3bIBaET, YTO HEBPOIOTMYECKME CUMMTOMbI, NPO-
ABNAKOLLMECA OTCYTCTBUEM anneTuTa, 6eCroKOMCTBOM U MblLLEYHbIMM
cypoporamu, npeobnagany y aeteid B Bo3pacTe A0 04HOro roga. Npu-

Spasmodic cough led to the development of pulmonary
complications. Thus, in 15% (5 cases) of preschool children, there
were cases of emphysema (9%; 3 children) and, somewhat less
frequently, atelectasis (6%; 2 patients), while among older chil-
dren such complications were not recorded. Atelectasis was
manifested by increased spasmodic cough, moderate shortness
of breath, diminished breath sounds on the affected side, and
hyperthermia. Segmental pulmonary atelectasis was reversible
within 1-2 weeks. Bronchial obstruction with viscous sputum was
the cause of atelectasis in infants.

There was one case of a CNS lesion registered in an infant.
This case was characterized by a number of clinical features: the
catarrhal period was reduced to 4 days, frequent attacks of ap-
nea which in most cases ended in convulsions were observed and
there were practically no whoops.

Thus, analysis of a correlation between the age and the
symptoms showed that neurological symptoms manifested by
lack of appetite, anxiety, and muscle cramps, predominated in
children under the age of one year. Notably, these symptoms
decreased with age and were absent in children of school age.
An important clinical manifestation of the disease was vomiting,
which occurred after paroxysms in 33% of cases (11 children).
This symptom was most common in preschool-age children: 21%
(7 patients) and under one year of age: 9% (3 patients). Among
older children, this symptom was practically not seen.

Despite relatively more common symptoms of severe course
among preschool children, the level of significance of the differenc-
es does not allow us to draw a conclusion about the interplay of
their frequency with age (Table 2). These results dictate the need
for long-term monitoring of the morbidity status among children of
different age groups to obtain statistically reliable results.
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MEYaTe/IbHO, YTO 3T CUMMNTOMbI YMEHBLLANIUC C BO3PACTOM U OTCYT-
CTBOBA/IM B LUKO/IbHOM BO3pacTe.

BaKHbIM KNMHWMYECKMM NPOABNAEHNEM ABWAACL PBOTA, KOTOPas
BO3HMKaNa nocae Kawnesblx npuctynos — 33% (11 yen.). OaHHbii
CMMNTOM Hanbosiee YacTo BCTPeYancs y WL, AOLIKOMbHOMO BO3pacTa
—21% (7 yen.) n nuu, po 1 roga — 9% (3 uen.). Cpeaym fLeTeit cTapliero
BO3pacTa JaHHbI CUMNTOM NPAKTUYECKU He BCTPeYanCs.

HecmoTpA Ha TO, YTO OTHOCUTE/IbHbIE NOKa3aTenn AEMOHCTPU-
pytoT npeobnafiaHMe CUMNTOMOB TAKENOro TeyeHus 3aboneBaHUs
cpeau feTeit AOWKONbHOTO BO3PACTa, YPOBEHb 3HAYUMOCTU PAs3NUmit
NPOABNEHWI B HALLEM UCCNIeA0BaHUM He NO3BONAET CAENaTh BbIBOA, O
33aBMCMMOCTY WX YaCTOTbl OT Bo3pacTa (Taba. 2). [laHHble pe3ynbTatsl
OVKTYIOT HEobX0AMMOCTb NPOBEAEHWUA AJUTENbHOTO MOHUTOPUHIA
COCTOAHMA 3360N1eBaeMOCTY Cpeay AeTelt pasHbiX BO3PACTHbIX rpynn
[NA NONYYEHMA CTaTUCTUYECKM AOCTOBEPHbIX PE3YNbTATOB.

HemanoBaKHbIM KpUTEPMEM OLIEHKM TAXKECTU ABNAETCA XapaK-
TEPUCTMKA MEKMPUCTYNHOTO NepMoaa, a TakxkKe NPOAOIKUTENBHOCTb
KNMHWMYECKMX NposBaeHuiA. JAUTeNbHOCTb U BbIPAXKEHHOCTb MPOsiB-
Nenni aensetca AudodepeHumanbHbIM Kputepuem, KOTopbli onpeae-
nAaeT HeobXoAMMOCTb NPOBEAEHUA AOMNONHUTENbHbIX UCCAef0BaHMIA
[NA YTOYHEHMA AuarHosa. Tak, B ciyyae TAXENON Gopmbl KOK/tOLWA
cocTosHue pebéHKa BANOe, anneTUT OTCYTCTBYET, MPUCYTCTBYET Lua-
HO3, YTO OTPAKAET BbIPAKEHHOCTb MMMNOKCMK. [nA noaTBepKAeHUsA
KOKAIOWaA Npu AMTeNbHOM Kalwne y aetelt (7 aHelt u 6onee) Heobxo-
AMMO UCCNefoBaTh KPOBb, C LENIbI0 ONpeseneHnA XapakTepHbIX 4/a
KOK/OLA U3MEHEHWI1 reMOTPamMbl.

Mpu npoBeaeHUM NaboPaTOPHbIX UCCIe0BaHMIA B 06LLEM aHa-
nuse Kposu y 24 peteii (73%) 6bin BbIABAEHbI IEMKOLUTO3 C IMMbO-
LMTO30M U HopManbHas CO3 ny 9 (27%) — HopmowuuTo3 ¢ AMMmdoLY-
To30M (0 80%) B dopmyne.

AHanu3 NOMyYEHHbIX AAHHbIX AEMOHCTPUPYET CTATUCTUYECKM
3HaYMMble Pa3IMUMA B NPOLOMKUTENBHOCTU KIMHUYECKMX NposBe-
HWii 3a601eBaHUA cpeay AeTei TPEX BO3PaCTHbIX rpynn (Taban. 3).

Mpw nérkoi Gopme KOKNIOLLIA SNU30bI CTA3MATUYECKOTO KaLlNA
6blIM KPAaTKOBPEMEHHBIMU M HE COMPOBOXAANNCH LMAHO30M WM
GYHKLMOHaNbHBIMK HapyLieHuaMK. TemnepaTypa Tena ocTaBanacb
HOPManbHOW. B 24% (8 uen.) oT 06LLErO KONMYECTBA C/IYYaAEB KOKAIO-
wa HabNoAANNCH PA3NUYHOTO POLA OC/TONKHEHUA MCKIKOUUTENBHO
cpean vy Ao 1 ropga. BapmaHToB aTMnUYHOM GOpPMbI KOK/IOLWA Ha
TeppuTopUM ACTpaxaHCKol 061acTh 3aperncTpUpoBaHo He bbinio.

MonyyeHHble HAMU AaHHbIE KOPPEUPYIOT C AaHHBIMU UCCAea0-
BaHMA XapueHKko A, Kumupunosoit OF (2017), rae Taxénble Gopmbl
KoK/towa passusatoTca B 61,9% y aetein B Bo3pacTe o 1 roga v B
40,9% — y neTelt AOLWKONbHOrO Bo3pacTa [11].

MaHaceHKo /IM u coaBrT. (2011) B CBOEM MCCNeLOBAHUM TaKKe
noateep:AatoT GakT npeobnagaHna TAXKENOrO TEYEHWUA KOKAIOLWA,
npevmyLLecTBeHHO y AeTei Ao roga. OgHako, Hapaay € AaHHOW BO3-
PACTHO rpynmnoii, aBTOPbl TaKKe OTMEYAIOT MMU304bI TAKENLIX GOpPM
KOK/IHOLLA Y HEMPUBUTBIX WL, CTapLuero Bo3pacta [14].

B pabote Cusosa A (2018) oTmeuaeTtca cBA3b BOSHUKHOBEHUA
3ab0n1eBaHMA U OTCYTCTBMA NPUBMBOK. Tak, COFNAcHO NOMYYEHHbIM pe-

Tabauya 3 [(podonumensHOCMb KAUHUYECKUX NPOABAeHUL
8 pasHbIX 803pacmHeix 2pynnax (M+m)

KatapanbHbiii/Catarrhal 8.8+0.4
Cnasmatuyeckuit/Spasmodic 33.0+0.8
ObpaTHoe pa3suTue 6onesHn 13.640.3

Convalescent

An important criterion of the severity of the disease was the
relative duration of the period of clinical manifestations and the
interictal period. The duration and severity of manifestations are
other criteria that determine the need for additional examination
to confirm the diagnosis. In severe whooping cough, the child’s
condition becomes lethargic, with loss of appetite and cyanosis,
which reflects the level of hypoxia. To confirm whooping cough
during prolonged coughing in children (7 days or more), blood
tests are required to consider the possible hemogram changes
typical for whooping cough.

Blood tests revealed leukocytosis with lymphocytosis and
normal ESR in 24 children (73%) while normocytosis with lympho-
cytosis (up to 80%) was seen in 9 patients (27%).

Analysis of the obtained data demonstrates statistically sig-
nificant differences in the duration of clinical manifestations of
the disease among children of three age groups (Table 3).

In mild cases of pertussis episodes of spasmodic cough were
of short duration and were not accompanied by cyanosis or func-
tional disorders. Body temperature remained normal. In 24% (8
patients) of the total number of whooping cough cases, various
complications were observed exclusively among children under
one year of age. Atypic forms of pertussis were not registered in
the Astrakhan region.

Our results correlate with the data of the study by Kharch-
enko GA and Kimirilova OG (2017), where severe forms of whoop-
ing cough were reported in 61.9% of children under one year of
age and in 40.9% of preschool children [11].

Panasenko LM et al (2011) also confirm the predominance
of severe pertussis course mainly in children under one year of
age. However, along with this age group, the authors also note
severe forms of whooping cough in older unvaccinated patients
[14].

The connection between pertussis incidence and non-vac-
cination was described by Sizov DA, 2018. Thus, according to the
results obtained, 77% of patients (23 cases) were not vaccinated
for whooping cough, while 23% (7 patients) were undervaccinat-
ed [15].

The diagnostic difficulties of the catarrhal phase of whoop-
ing cough can contribute to the spread of infection, therefore
it is necessary to be aware of any atypical “cold” cough, keep-
ing in mind the possibility of pertussis infection. As the disease
progresses, the attacks become severe and more frequent, es-
pecially at night. The presence of post-cough vomiting and the
absence of fever should also make doctors alert to whooping
cough. It is important to remember that B. pertussis can cause
serious and potentially fatal complications, especially in very
young children.

Modern research and public health efforts have result-
ed in significantly reduced incidence and considerable progress
in healthcare providers’ awareness of whooping cough, high-

Table 3 Duration of clinical manifestations in different age groups (M+m)

1-6 net, gHeW 7-17 nert, aHel

1-6 years, days 7-17 years, days P
4.4+0.3 5.5+0.3 =0.034
42.310.7 27.0+1.3 =0.020
15.2+0.4 12.5+£0.3 =0.042

NpumeyaHue: p — ypoBEHb CTAaTUCTUUECKOM 3HAUMMOCTU MEXTPYNMOBbIX Pasnnuuii (no Kputeputo Kpyckana-Yonnuca)
Note: p — level of statistical significance of intergroup differences (according to the Kruskal-Wallis test)
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3yneTatam, B 77% (23 yen.) NOAHOCTbIO OTCYTCTBOBANa MPUBMBKA OT
KoKAtowa uy 23% (7 4en.) oTMmeyanacb HeNoAHan BakuyHaums [15].

[MarHoCTUYECKME CNIOMKHOCTM KaTapasbHOM ¢asbl KOoK/owa
MOTYT CNOCOBCTBOBATL PACNPOCTPAHEHMIO MHPEKLMM, NOITOMY HEOB-
XOAMMO HaCTOPOXKEHHO OTHOCUTCA K 06OMY aTUNMUHOMY «NPOCTYA-
HOMY» KallAo, He YNYCKas U3 BUAA BO3MOXKHOCTb MHOULMPOBAHMA
Kokntowem. Mo mepe nporpeccupoBaHna 3ab0neBaHWUs NPUCTYMbI
06bIYHO YYALLAKOTCA U YCUAMBAIOTCA, OCOBEHHO B HOYHOE BPEMS.
TaKKe [OMKHbI HACTOPOXKMUTb B OTHOLLEHWM KOKAOLWA Hanuyme no-
CNeKaLlIeBoN PBOTbI M OTCYTCTBME IMXOPAAKM. BaXKHO MOMHUTD, YTO
Bordetella pertussis MOXeT BbI3blBaTb CEPbE3HbIE WM MOTEHLMANBHO
NeTasbHble OCNI0KHEHUA, 0COBEHHO Y 04eHb MaNeHbKUX LETeN.

Bnarogapa TEKYWMM MCCNeA0BaHUAM U YCUIMAM ObOLLECTBEH-
HOrO 3/1paBOOXPAHEHNA YAAN0Ch JOOUTLCA 3HAYUTENBHOTO CHUMNKEHUA
uncna 3a60s1eBaemMocTu 1 Nporpecca B 0CBEAOMNEHHOCTU MEANLLMH-
CKMX PabOTHMKOB 0 KOKAtoLWe, 6oAbLuel JOCTYNHOCTY BbICTPbIX U YyB-
CTBUTENbHbIX METOA0B ANArHOCTMKM metogom MMLUP 1 3HaynTenbHom
YAYYLEHUM NOHUMAHUA UMMYHHOTO OTBETA Ha BaKLMHbI U €CTECTBEH-
Horo 3abonesaHusA. HenpepblBHble 0Bpa3oBaTe/ibHble yCcUAWUSA NO
MMMYHM3aLMM AeTei U B3POC/bIX, 0COBEHHO BepeMeHHbIX KEHLLMH,
[OMKHbI OCTaBaTbCA aKTUBHbIMM, YUUTbIBAA, YTO KOK/IHOLW OCTAHeTCA B
0603pumom byayLiem.

BbiBOAbI

3a noc/ieiHWe HECKO/IbKO 1eT OTMEYAETCA TEHAEHLMA K yyylle-
HUIO 3NUAEMMONOTMYECKON CUTYaLMK NO MHGULMPOBAHHOCTU KOK/IHO-
Lem cpeau HaceneHua AcTpaxaHcKoi obnactu.

BoCnprMMMUMBOCTD K KOK/TIOLLY XapaKTepHa A/1A BCEX BO3PACTOB,
0flHaKO Hanbonee YacTo MHPEKUMA NopakaeT AeTei B BO3pacTe A0
1 ropa.

OTHOCUTENbHbIE MOKA3aTeNM YacTOTbl NPOABAEHUI NPU3HAKOB
3aboneBaHNA AEMOHCTPUPYIOT NpeobnagaHne CUMNTOMOB TAXKENOTo
TeyeHus 3aboneBaHUsA cpeam LeTel [OWKONBbHOMO BO3PACcTa, O4HAKO
ANA NONYYEHNA CTaTUCTUYECKM LOCTOBEPHbIX pe3ybTaToB Heobxoau-
MO NPOBeseHUE AUTENLHOTO MOHUTOPKHIA COCTOAHMA 3aboneBae-
MOCTY Cpeam AeTel pasHbIX BO3PACTHbIX rpynn.

[naBHOW NPUYMHON WHOULMPOBAHHOCTU AeTel ABAAETCA To,
YTO OHM He bblAM NPUBUTBI M3-3a PA3INYHBIX MEAMLMHCKUX 06CTOA-
TE/IbCTB MM OTKa3a poauTenei.

Y4uTbIBAA, UTO KOK/IIOLL COXPaHUTCA B 0603prmom byayLiem, He-
06x04MMO NPoZONKaTb MHGOPMALMOHHO-TIPOCBETUTENLCKYIO paboTy
M0 BaKLMHALMU LETEN U B3POCNbIX, 0COBEHHO BEPEMEHHbIX YKEHLLMH.

er availability of rapid and sensitive PCR diagnostics, and better
understanding of the immune response to vaccines and natural
infection. Continuous efforts to vaccinate children and adults,
especially pregnant women, should be undertaken, as whooping
cough is here to stay for the foreseeable future.

CONCLUSIONS

Over the past few years, the epidemiological situation with
whooping cough infection among the population of the Astra-
khan region tended to improve.

Susceptibility to whooping cough is characteristic of all ages,
but most commonly children under one year of age are affected.

Manifestations of severe course of the disease are more
common in preschool children, however, to obtain statistically re-
liable results, it is necessary to conduct long-term monitoring of
the morbidity status among children of different age groups.

Non-vaccinated due to various medical contraindications or
parental refusal children are more commonly affected.

Given that whooping cough will persist in the near future, it
is necessary to continue educational work on vaccination of chil-
dren and adults, especially among pregnant women.
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VIMITAAHTAIIMSI CTEHTA B3POC/AOMY ITAIIVIEHTY C KOAPKTAIIMEN AOPTBI

C.A. AHHAHMA30BA, B.A. KAABIPOB, M.4. CEMUTMYXAME/AOB, b.A. IIMXHA3APOBA, ILIT. TAUTIAJKAHOB,
A . ATAHVA30B

MexAyHapoAHBII KapAMOAOTIdecKuii eHTp, Amrabat, Typkmenncran

Neuenne 60nbHbIX C KoapKTaumeit aopTbl (KOAO) Ha CEroAHALIHMIA AeHb OCTaéTCA O4HUM M3 A0 KOHLA He PEeLIEHHbIX aCneKToB KapauoXMpypruu.
MaupeHTbI € 3TOM NaToNorMen AeNATCA Ha ABe rpynnbl. C 04HOM CTOPOHbI — 3TO HOBOPOXAEHHbIE AETH C l0BEHM/IbHOM KOAO, Y KOTOPbIX UMEET MECTo
eé coyeTaHne C UHbIMM BPOXKAEHHbIMK Nopokamu cepaua (BMC),  KpoBoCHabXeHMe 0praHoB HUMeE 30Hbl KOAO LIEJIMKOM 3aBUCUT OT GYHKLMOHM-
POBaHMA OTKPLITOTO apTePUasbHOTO NPOTOKa. C APYroi CTOPOHbI — 3TO B3POC/Ible NALMEHTbI C M301MPOBaHHbIM TUMOM KoAo. B cBoéM 60/1bLIMHCTBE
— 3T0 NOAPOCTKM U t0HbIE BONbHbBIE MY¥KCKOTO N0AA, Y KOTOPbIX CIY4aHO BbIABAAETCA apTepuanbHan runepTeHsus. SleueHue stux 601bHbIX 40 Havana
90-x rogo8 MPOLNOrO CTONETUA BbI0 TONBKO XMPYPrMYECcKUM. B HacToswee BpemA 60bLIEI YacTM NaLMEHTOB BbINOJIHAIOTCA PEHTIEHOIHA0BACKY-
NApHble BMELaTeNbCTBa. B JaHHOM COOBLLEHUM NPUBOANTCA ONUCAHKUE OLHOTO U3 NATH BbINOJIHEHHbIX B HALIEM LiEHTPe C/y4an cTeHTMpoBaHua KoAo
B3POC/IOMY MaLMEeHTY.

KnioueBble cnoBa: 8pox0EHHbIG MOPOK cepdya, Koapkmayus aopmel, 6aA10HHAA QH2UOMAACMUKA, CMeHMuposaHue.

Ana uutnposaHmna: AHHaHuaszosa CA, Kagbipos BA, Ceutmyxamepos MJ, LLnxHasaposa BA, faunganos MM, AraHuasos Afl. UmnnaHTauua cTeHTa
B3POC/IOMY MaLMEHTY C KOapKTauueil aopTbl. BecmHuk AsuyeHHsl. 2023;25(3):424-30. https://doi.org/10.25005/2074-0581-2023-25-3-424-430

STENT IMPLANTATION IN AN ADULT WITH COARCTATION OF THE AORTA:
A CASE REPORT

S.A. ANNANIYAZOVA, B.A. KADYROV, M.D. SEITMUKHAMEDOV, B.A. SHIKHNAZAROVA, P.P. GAIPDZHANOYV,
A.D. AGANIYAZOV

International Cardiology Center, Ashgabat, Turkmenistan

Treatment of coarctation of the aorta (CoA) patients remains an unresolved aspect of cardiac surgery. There are two groups of patients with this
congenital heart defect (CHD). One group includes newborns who have juvenile CoA and other CHDs. Organs below the CoA area rely on a functioning
patent ductus arteriosus for blood supply. Another group of adult patients with an isolated form of CoA primarily consists of teenagers and young
males accidentally diagnosed with arterial hypertension. Treatment of patients until the early 1990° was only surgical; now, most undergo endovascular
interventions. This case report describes a successful CoA stenting procedure performed on an adult patient at our center.

Keywords: Congenital heart disease, coarctation of the aorta, balloon angioplasty, stenting.

For citation: Annaniyazova SA, Kadyrov BA, Seitmukhamedov MD, Shikhnazarova BA, Gaipdzhanov PP, Aganiyazov AD. Implantatsiya stenta vzroslomu patsientu
s koarktatsiey aorty [Stent implantation in an adult with coarctation of the aorta: A case report]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(3):424-30. https://
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BEAEHUE INTRODUCTION

Koapkraupa aopTbl (KoAo) npeactaBnseT coboli BPOXKAEHHbIW
nopok cepaLa (BMNC), xapakTepusytoLmMecs CErMEHTAPHbIM CyKEHUEM
aopTbl B 06/1aCTV €€ nepelueitka, 1 BCTpeyaeTcs B 3-4 C/lyyaes cpeau
10000 HoBopoKAEHHDIX [1]. Cpeaym Bcex popm BIC Ha ero gonto npu-
xoamnTea go 6,31% cnyyaes, v Yalle NaToNOMA COYETAETCA C OTKPbITBIM
apTepyanbHbIM NPOTOKoM [1, 2]. Ha cerogHsLWHMIA AeHb neyebHan Tak-
TWKa B oTHOLeHUM KoAo noapa3ymeBaeT BbINONHEHWE KaK TPAAWLMOH-
HbIX OMEPATUBHbIX BMELLATENbCTB, TaK M SHA0BACKYNAPHbIX. BanioHHas
aHMMONNAcTMKa MNpPU3HaHa [AOCTaTOMHO 3GGEKTUBHOW M MasIOUHBA-

Coarctation of the aorta (CoA) is a congenital heart defect
(CHD) characterized by a narrowing of the aorta in the area of
its isthmus. It occurs in 3-4 cases per 10,000 newborns [1]. Up to
6.31% of CHD cases involve this pathology, often in combination
with patent ductus arteriosus [1, 2]. Currently, the treatment op-
tions for CoA include traditional and endovascular surgical pro-
cedures. Balloon angioplasty is a minimally invasive endovascular
procedure considered relatively effective [3]. However, it is often

31BHOW 3HAOBACKYNAPHOM npoueaypoit [3]. OgHaKo elt CBOMCTBEHHDI
HepesKo BCTPeYaroLLMecs cepbésHble OCNOKHEHNS, BNIOTb A0 SeTaNlb-
HbIX UCxodo0B [4], a TakKe pa3BUTME PEKOAPKTALMK, YacToTa KOTOpoW
BapbupyeT oT 16% no 82% [3, 5]. Kpome Toro, Hepeako Habntogaetcs

424

associated with severe, even fatal complications [4] and the de-
velopment of recoarctation, which can occur in 16% to 82% of
cases [3, 5]. It is often observed that an aneurysm may form in
the area where angioplasty was performed [6]. Therefore, scien-
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nocnegyoliee GopmmMpoBaHUe aHEBPU3MbI B 30He MPOBEAEHHOW aH-
rMonnacTkm [6]. Bcé ato nobyamno ydéHbix K noucky bonee apdek-
TUBHbIX M H@30MacHbIX TPaHCKATeTEPHbIX MeToAOB B neveHnn KoAo, K
KOTOPbIM OTHOCUTCA CTEHTUPOBaHUE [6, 7]. B HacTosLLee Bpems, HECMO-
TPA Ha HaKoM/IeHWe JOCTaTOYHOrO OMbITa NPOBEAEHUA CTEHTUPOBAHUSA
nepeLueika aopTbl U HAIMYME MHOKECTBA Ny6/INKALLMIA B STOM Hanpas-
NIeHUM, aHanu3 OTHANEHHBIX €ro pesy/nbTaToB TpebyeT nposeneHws
[JaNbHENLWMX NPOCNEKTUBHbIX UCCNeL0BaHMIA [8).

KnuHunyeckuit cayyai

MaumenT A., 33 roga, noctynun 02.08.2021 roga ¢ guarHosom:
BIC; KoapKTauusa aopTbl; HEAOCTATOYHOCTb Aa0PTaNbHOrO KaanaHa |l
CTENeHW; aHeBPU3Ma BOCXOAALLEW aopTbl; apTepuabHas rMnepTeH-
3ua |ll cteneHn, KPU30BOE TeUeHWe; HelOCTaTOHHOCTb KPOBOOGpaLLe-
HuA [l K no NYHA.

MpyY NOCTyNAEHUM NALMEHT NPEABABAAN XKanobbl HA FONOBHbIE
6011, nosbiwenune Al go 210/110 mm Hg. B aHamHe3e — nepeHecéH-
HOEe OCTPOE HapyLIeHWe MO3TOBOTO KPOBOOOPALLEHWsA, NOC/ie Yero
rofoBHble 601K y4acTUAUCH.

Mpu nocTynneHun obluee cocTosiHWe BOMBHOTO CpeaHeN TakKe-
ctn. ALl Ha npaBoi 1 nesoit pykax 180/100 u 190/110 mm Hg coot-
BETCTBEHHO. AyCKy/IbTaTMBHO Haj, OCHOBaHWEM W BEPXYLLKOW cepaua
BbIC/YLUMBAETCA rPYObIA CUCTONMYECKUIA LLYM.

Ha peHTreHorpammax B nepeHeii U 60KOBOM NPOEKLMAX cep-
LLe YBE/IMYEHO 3a CYET TEHM JIEBOTO Key0u4Ka; BbIPaXKEHHbINM NEroy-
HOW PUCYHOK. [lnarHo3 noaTBepKAEH axokapauorpaduyeckm (IxoKr),
Mpwv 3TOM CONYTCTBYHOLLIMX NOPOKOB He BblABAEHO. MccneoBaHMA Bbl-
NOMHANMCH Ha ycTaHoBKe Acuson S 2000 (Siemens, Germany).

30HAMPOBaHME NOMOCTEN CcepALa, 3anucb reMoAMHAMUYECKHUX
napameTpos, 3a6op Npob KPOBU M3 pa3HbIX OTAENOB CepaLa, a Takke
aopTorpadums B GOKOBOW U NeBoii Kocow (puc. 1) npoekumsax nposeae-
Hbl Ha UMdpPOBOIA aHrMorpaduueckoi ycrtaHoske Artis Zee (Siemens,
Germany). C uenblo AETaNbHOMO MU3y4YeHWs PasmepoB aopTbl A0, B
30HE M MOC/Ee CyXeHUs 60NbHOMY BbIMOSHEHA My/IBTUCIMPA/bHAA
KomnbtoTepHas Tomorpadusa (MCKT) B aHrMorpaduyeckom pexume
Ha annapate Aquilion ONE™ (Toshiba Medical Systems Corporation,
Japan) (puc. 2, 3).

MNocne npoBeAeHWA BCeX HEOOXOAMMbIX AUArHOCTUMECKMX MPO-
Lleayp ¥ NONYYEHWA AaHHbIX, MOATBEPKAAIOMX ANATHO3, NALMEHTY
6bII0 PEKOMEH/0BAHO BbINOJIHEHWE CTeHTUPOBaHUA KoAo. B Kauve-
CTBE COCYAMCTOrO AOCTyna MCrMonb3oBaHa npaBas beapeHHas apTe-

F Y

Puc. 1 Aopmoepagpus 8 nesoli Kocoli npoekyuu 00
npouedypel cmeHmMuposaHus

Fig. 1 Prestenting conventional aortography in the
left oblique projection

Puc. 2 KomnetomepHas momoepagus ¢ KOHMpPa-
cmuposaHuem aopmsi 8 pexcume MPR do npoue-
dypbl CMEHMUPOBAHUSA

Fig. 2 Prestenting multiplanar reconstruction

tists have been searching for better and safer transcatheter meth-
ods to treat CoA, which includes stenting [6, 7]. Although there
has been enough experience in stenting the aortic isthmus and
many publications, further prospective studies are needed to an-
alyze its long-term results [8].

Case presentation

A 33-year-old male was admitted to our center in August
2021. He was diagnosed with CHD, CoA, aortic insufficiency grade
Il, aneurysm of the ascending aorta, and arterial hypertension
grade lll. He had a history of severe malignant hypertension. He
was classified as NYHA functional class III.

Upon current admission, the patient complained of head-
aches and had increased blood pressure to 210/110 mm Hg. The
patient also has a history of acute cerebrovascular accident, af-
ter which the frequency of headaches increased. The patient's
general condition was moderate. The blood pressure in the right
arm is 180/100 mm Hg, and in the left is 190/110 mm Hg. During
examination, a harsh systolic murmur is audible at the base and
apex of the heart.

Chest radiography in the posterior-anterior (PA) and later-
al projections showed cardiomegaly and increased pulmonary
vascularity. The diagnosis was confirmed via echocardiography
(Echo) with no identified associated defects. Ultrasound exam-
inations were performed using the Siemens ACUSON S2000 US
system (Siemens, Germany)

The patient underwent cardiac catheterization, during
which hemodynamic parameters were recorded, and blood sam-
ples were collected from various parts of the heart. Additionally,
aortography was performed in lateral and left oblique projections
using an angiography system (Artis Zee, Siemens, Germany), as
shown in Fig. 1. The patient underwent a multi-slice computed
tomography (MSCT) in angiographic mode using the Aquilion
ONE™ (Toshiba Medical Systems Corporation, Japan) to study the
size of the aorta before, in the zone and after the narrowing. The
results are shown in Fig. 2 and 3.

Upon completing all necessary diagnostic procedures and
confirming the diagnosis, the patient was recommended to un-
dergo CoA stenting. The Seldinger method was used to catheter-
ize the right femoral artery under local anesthesia for vascular

Puc. 3 MCKT s pexume VRT do
npouedypel CMeHMuUpPOBaHUA
Fig. 3 Prestenting MSCT VRT

(MPR) contrast CT image
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pus, KOTOpas Nnog MecTHOW aHecTe3uel KateTepusmnpoBaHa no Cenb-
[AunHrepy. BHyTpuapTtepuanbHo seegeHo 100 EA/Kr renapuHa. Mmeno
MECTO BbIpaXKeHHOe cyxeHue B 0bnactu KoAo v TexHuueckue Tpya-
HOCTW NpOBefieHNsA KaTeTepa Yepes 06/1acTb CyKeHus. B 3Tol cBA3M,
6b1/1M UCNO/Bb30BAHbI AMArHOCTUYECKUIA MPOBOAHMUK U MHOTOLLENEBOM
[AMarHocTnyeckuii katetep. MNpu MHBa3sMBHOM M3MEPEHUU AaBNeHUA
rpagueHT coctasun 62 mm Hg. lnametpbl aopTbl 40 KoapKTauuu 20
MM, Nocne KoapKtauumn — 1o 25 mm. BeinonHeHa nonnnpoeKkumoHHas
CeNeKTUBHasA KOPOHapoaHruorpadus: KOpoHapHble apTepun — bes re-
MOAMHAMMNYECKN 3HAUMMbIX CYXKEHWU.

MpoBogHWK Lunderquist npoBeAEH B BOCXOAALLYHO aopTy, U NO
Hemy ycTaHoB/MeHa fJocTasnswoowwan cuctema 14 F. CP-cTeHT g/iMHowW
45 MM npeABapuUTENIbHO BPYYHYIO CMOHTUMPOBAH WM MAOTHO 3aduK-
cMpoBaH Ha BIB 6annoHe 20 mm. [anee cuctema «CTeHT Ha Banno-
HE» NO3ULMOHMPOBaHa B 06/1acTH CyKeHUa (puc. 4). BHYTPEHHWI 1
HapyXHbl1 BanNoHbl NOCNeOBaTENbHO Pa3ayThbl NOA, A3BAEHUEM
10 atm. (puc. 5). Mpu KOHTPOLHOM aopTorpadumn NOAYYEH XOPOLLMIA
aHrnorpaduyecknin pesynbtaT, NMPU3HAKOB AWUCCEKLMM [0 W nocne
CTEHTMPOBAHHOTO CErMEHTa HE OTMEeYanoch (puc. 6). MIHBasMBHoe 13-
MepeHue faBNeHUA NOKa3ano CHUXKEeHWe rpagueHTa JaBneHua fo 8
MM Hg. ALl Ha 06enx BEpXHUX KOHEYHOCTAX Noc/e NpoLesypbl CHU3K-
nocb Ao 130/80 mm Hg. Mossuaack YETKan Nynbcauya apTepuit cTon.
BmeluaTenbcTBo npoLwno 6e3 ocnokHeHu. bbina HanoxeHa aasawasn
MoBA3Ka Ha 06/1aCTb NYHKLMKM BeAPEHHON apTepUm, Y NALMEHT CYTKM
cobntoAan nocTenbHbIM pexmum. Ha cneayrolmii AeHb obnacTb apTe-
pWanbHOM NyHKUMK 6e3 ocobeHHocTe. ObLee cocTosHMe 60bHOMO
YLOBNETBOPUTENBHOE, CTabuNbHOE.

Ha koHTponbHbIX IX0KI u MCKT (puc. 7A, B) npusHakos murpa-
LMK CTEHTA HeT, OTMEYaeTCA ero afeKBaTHoe NpuieraHne K CTeHKam
aopTbl BO BCEX NIOCKOCTAX, MPU3HAKOB AMCCEKLIMM He BbiABNEHO. [le-
pea, BbINUCKOM AOMOI Ha KOHTponbHOM 3xoKT dpakuma Bbibpoca co-
cTaBuna 64%, BHYTPEHHWUI AMAMETP KAanaHHOTO Ko/blia aopTbl — 22
MM, AMameTpbl BocxogALlel aopTel — 30 Mm, ayru aopTbl — 16 Mm,
HUCXOAALLE aopTbl HA YPOBHE nepellerika — 12 MM ¢ rpagveHTom
Aasnenna 16 mm Hg; peryprutauma Ha aopTanbHOM KnanaHe — Mu-
HUManbHasA (+). MauyeHT 6bin BbINUCAH Ha 5 CYTKM Nocae ycnewHoro
CTeHTMpoBaHuA KoAo.

OBCYXXAEHME

B nocnegHve fABa AecaATMNeTMA OTMeYaeTca MOBCemecTHoe
BHeApeHWe 3HA0BACKYNAPHbIX MEeTOAMK B fledeHnn KoAo, KoTopble

Puc. 4 [llepsbili sman umnaaHmayuu
CMmeHma:  packpbimue — 8HyMpeHHe20
6asnsoHa BIB kKamemepa

Fig. 4 First stage of stent implantation:
Inner balloon inflation of the BIB catheter
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Puc. 5 Bmopold sman umnaaHmayuu
cmeHma: packpsimue HapywHoz20 6as-
7n10Ha BIB kamemepa
Fig. 5 Second stage of stent implantation:
Outer balloon inflation of the BIB catheter

access. Intra-arterially, 100 units/kg of heparin was administered.
A pronounced narrowing in the area affected by CoA caused tech-
nical difficulties in passing the catheter. A diagnostic guidewire
and a multipurpose diagnostic catheter were utilized during the
procedure. The pressure gradient was measured to be 62 mm Hg
using invasive pressure measurement. The diameter of the aorta
before coarctation was 20 mm, and it was increased up to 25 mm
after coarctation. Multi-projection selective coronary angiogra-
phy was performed to assess the coronary arteries. The test re-
sults came back normal, showing no hemodynamically significant
narrowings.

14 F delivery catheter preloaded with a stiff Lunderquist
guidewire was advanced into the ascending aorta. A 45 mm
long CP stent was pre-mounted on a 20 mm BIB (balloon in bal-
loon) catheter. The stent-on-balloon was then placed in the nar-
rowed area, as shown in Fig. 4. The inner and outer balloons
were inflated sequentially to 10 atm pressure (Fig. 5). During
immediate control aortography, excellent angiographic results
were obtained; no dissection was seen before or after the
stented segment (Fig. 6). The pressure gradient after stenting
was effectively reduced to 8 mm Hg. Following the procedure,
the blood pressure in both arms decreased to 130/80 mm Hg.
A distinct pulsation of the arteries of the feet was noticeable.
The intervention was carried out without any complications. A
pressure bandage was applied to the puncture site of the fem-
oral artery, and the patient was kept in bed for one day. The
following day, the area where the artery had been punctured
was unremarkable. The general condition of the patient is satis-
factory and stable.

There are no signs of stent migration, and adequate adher-
ence to the aortic walls is noted, without any dissection on con-
trol echocardiography and MSCT (Fig. 7A, B). Before patient dis-
charge, a control echocardiography was performed. The results
showed an ejection fraction of 64%, an internal diameter of the
aortic valve ring of 22 mm, ascending aorta diameters of 30 mm,
an aortic arch diameter of 16 mm, and a descending aorta diam-
eter at the isthmus level of 12 mm. The pressure gradient was
measured at 16 mm Hg, and aortic regurgitation was of minimal
degree. The patient was discharged on the fifth day after a suc-
cessful CoA stenting procedure.

Puc. 6 Aopmozpacgpus e nesoli kocoli npoek-
Yuu nocsie UMNAGHMAYUU cmeHma: nocneo-
Hull NOAAHOCMbIO PACNPABAEH U NPOXOOUM HA
8CEM NpOMAHEHUU

Fig. 6 Poststenting aortography in the left
oblique projection: The stent is straight after its
placement and passable along its entire length
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Puc. 7 A, B. MICKT 8 pexcume
VRT nocne umnaaHmayuu
cmeHma: npusHakos  Ouc-
cekyuu aopmel U mpombosa
CcmeHmMa He 8blA6/1eHO

MOKa3a/in CBOO BbICOKYIO 3PHEKTUBHOCTb MO CPABHEHUIO C OTKPbITHI-
MM onepauuamu [3, 6, 7]. OaHaKo, He BCerga UMetoTcs aHaToMO-Mop-
donormyeckne ycnoBus Ana NPUMEHEHWUS STUX TEXHONOTUM, TaK KaK
C TEYEHUEM BPEMEHM Y NOAPOCTKOB M B3POC/bIX MALMEHTOB MOXKET
Pa3BUTLCA MATONIOTMYECKAA M3BUTOCTb AOPTbl, @ TAKKE BO3HWUKHYTb
OpraHMYyeckne U3MeHeHWUsA eé CTEHOK C UCTOHYEHWEM M PA3BUTUEM
KMCTOMEAMOHEKPO3a, YTO YPEBATO Pa3pbIBOM a0pThbl C dpaTasibHbIMU
KpoBoTeuYeHusMM (2, 5, 7].

KaK mokasblBaeT OnbIT paga CNeumannucToB, HEPeaKU Cayyvan
AnarHocTvkn KoAo cpeay B3poCAablxX, TaK Kak U30IMPOBaHHbIV €€ Ba-
PUaHT BCTPEYAEMOCTM MO CPABHEHMIO B COMETaHMM € apyrumu BIC He
COMPOBOMKAAETCA OAbILLEYHO-LIMAHOTUYECKMMM NPUCTYNAMMU, B CBA3N
C YeM BO3MOMHa MO3[HAA ero AmMarHocTuka [3, 9]. B cBA3n ¢ 3TUMm, B
HacTosLee Bpems BbI6bop meToza nedeHuns KoAo y B3pocC/ibix NaumeH-
TOB OCTAETCA AMCKYTabeNbHbIM, TaK KaK Kak OTKPbITbIE, TaK U 3HA0Ba-
CKY/NIAPHbIE ONepaLyy MMEKOT CBOM NPEUMYLLECTBA U HEAOCTATKU, YTO
Heobxoa¥Mo NPUHUMATL BO BHUMaHWE NP Ie4eHnn 3TOM KaTeropum
nauueHTos [5, 8].

AHanu3 AaHHbIX UTEPaTYpPbl NMOKa3bIBaET, YTO B AETCKOM BO3-
pacTe MO CPaBHEHWUIO CO B3POC/IbIMM 3HAOBACKYNAPHOE NeyeHue
KoAo NpoBoaMTCA He YacTo, TaK Kak Ha GOHe pacTyLlero opraHMama
B NOC/IeyIOLLEeM MOTYT NOHaZ06WTbCA MOBTOPHbIE onepauum [2, 5-8).
Bonee Toro, Yactoe Hannume apyrux BIC TpebyeT napannensHow Kop-
peKLuK, B CBA3M C YeM B BONBLIMHCTBE C/Ty4aeB NaLMeHTaM NpoBoAAT-
€A OTKPbITbIE PEKOHCTPYKTUBHbIE BMELLATENLCTBA UM e DanioHHasA
QHIMONNACTMKA NepeLleika aopTbl 6e3 MMNAaHTaLMK CTeHTrpadToB
[2, 10]. OgHako, ecTb paboTbl, rge NepBOHAYasbHO MPOBOAMNOCH
nanavaTMeHoe cTeHTMpoBaHue KoAo, a B moc/iesytolem — OTKpbITas
KOPPEKLMA ApYrvX COMYTCTBYIOLMX NOPOKOB CEPALA, TaK KaK Takow
noaxog, cocobCcTBYET CHUMKEHMIO PUCKA PA3BUTUA OC/IOKHEHUI NpuU
nocnesytoLmx onepaumax [11].

OnbIT ApyrMX aBTOPOB MOKA3bIBAET, YTO HOBOPOMKAEHHLIM M
MaZieHLAM YaLLe cTeHTUpoBaHWe KOAo NpoBOAUTCA SKCTPEHHO U HO-
CWUT MaNNMATMBHbIN XapaKTep, TaK Kak Yy 3TOM KaTeropuu nauueHToB
MNMEIOLLEECA KPUTUYECKOE CYMKEHME MepeLleika aopTbl U 3aKpbiTHe
OTKPbLITOTO apTepPManbHOrO MPOTOKA COMPOBOMAAIOTCA KapLMOreH-
HbIM LIOKOM M MeTAaboNIMYECKNM aLLMA030M, YTO TPebyeT SKCTPEHHOM
onepauuu [6, 9]. BmecTe ¢ Tem, Npy TaKOM AEKOMMNEHCMPOBAHHOM
COCTOSIHUM MNIAZIEHLLEB BbIMNOIHEHNE OTKPbITbIX BMELLATE/IbCTB UMe-
€T BbICOKMIA PUCK daTaNibHbIX MCXOA0B, B CBA3M C YEM PEKOMEHAYETCA
NPOBEAEHME 3KCTPEHHOM AHTMOMNNACTMKM M CTEHTUMPOBAHUA nepe-
LWeiika aopTbl [9].

TpeTbA rpynna cneumanncToB PeKOMeHAYeT 3TanHoe SHA0Ba-
cKynapHoe neyeHune KoAo, rae nepBoHayasibHO B M1aLLem Bo3pacTe
NPOBOAMTCA aHTMOMNIACTUKA U CTEHTMPOBaHME NepeLLeitka aopTbl U B
nocaesytoLemM ¢ COMATUYECKUM POCTOM pebEHKa, Npu KOTOPOM na-
pannenbHo yBeNUYMBAETCA U AMAMETP aopTbl, NPOBOAUTCA Nocaeay-
FOLLMI 3Tan — peannaTaums U CTeHTMPOBaHKWe aopThl [6, 12].

Fig. 7 A, B. Poststenting MSCT
VRT: No signs of aortic dissection
and stent thrombosis were
detected

DiIScuUsSION

In the last 20 years, endovascular techniques have become
widely used for treating CoA, which have proven highly effective
compared to open surgery [3, 6, 7]. However, anatomical and
morphological changes may not allow for these technologies.
Over time, adolescents and adult patients may develop patholog-
ical tortuosity of the aorta, as well as organic changes in its walls
with thinning and the development of cystic medial degenera-
tion, which can result in rupture of the aorta with fatal bleeding
[2,5,7].

Diagnosing CoA among adults is not uncommon, as its iso-
lated variant lacks dyspnea-cyanotic attacks, potentially leading
to late diagnosis [3, 9]. In adult patients, selecting an optimal
treatment method for CoA is controversial. Both open and endo-
vascular operations have pros and cons that must be considered
[5, 8].

Analysis of the literature suggests that endovascular treat-
ment of CoA is not commonly performed in childhood compared
to adults due to the possibility of future repeated operations
during growth [2, 5-8]. In addition, since other CHD are often
present, they must be corrected simultaneously. Therefore, in
most cases, patients undergo open reconstructive interventions
or balloon angioplasty of the aortic isthmus without stent graft
implantation [2, 10]. However, some studies reported on initially
performed primary stent implantation for palliation of CoA with
subsequent open correction of other concomitant heart defects
since this approach helps reduce the risk of complications during
following operations [11].

According to other authors, urgent stenting CoA performed
as a palliative measure is more common in newborns and infants
with critical narrowing of the aortic isthmus and closure of the
patent ductus arteriosus, accompanied by cardiogenic shock and
metabolic acidosis, necessitating emergency surgery [6, 9]. Emer-
gency angioplasty and stenting of the aortic isthmus are recom-
mended in decompensated infants due to the high risk of fatal
outcomes with open interventions [9].

A third group of specialists states that CoA can be treated
with a staged endovascular approach. At a young age, the first
stage involves angioplasty and stenting of the aortic isthmus. As
the child grows and the diameter of the aorta increases, the sec-
ond stage requires redilatation and stenting of the aorta [6, 12].

Experts in the field, with vast practical experience in the
endovascular treatment of CoA in adult patients, have pointed
out some technical difficulties that arise during this category of
surgical interventions. The most significant challenges include
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Beaywme cneupanmctbl 061acTu, metowwpme boratblid NpakTUye-
CKMM OMbIT 3HA0BACKYNAPHOIO edeHnA KOAO y B3pOCAbIX NALLMEHTOB,
OTMEYaIoT HEKOTOPbIE TEXHUYECKME TPYLHOCTU NPY BbINONHEHUM 3TOW
KaTeropum onepaTMBHbLIX BMELLATeNbCTB, Cpean KOTOopbIX Hanbonee
BaKHbIMM ABAIOTCA NOBPEXKAEHNE UHTUMbI U MEAMM, KOTOpble He-
BO3MOMHO OMpesennUTb PEHTTEHONOTNYECKM, AUCCEKLMA U aHEBPU3-
Mbl a0PTbI, @ TaKXKe MUrpaums cTeHTrpadToB [5-7]. bonee Toro, Hecmo-
TPA HA MMHUMANbHYIO MHBA3UMBHOCTb SHAOBACKYNAPHbLIX TEXHONOMUNA,
No AaHHbIM pPAZa aBTOPOB, UX PE3YNbTaTbl COMOCTABUMbI C OTKPbITbI-
MU onepaumamiu [6, 13].

YacToTa pas/iMuHbIX OCNOMHEHWUM NpPU CTeHTUMpoBaHWM KoAo
Konebnetca ot 0,4% no 3,2%, 1 yalle Bcero oHM bblBatOT [OCTYN-ac-
COLMMPOBAHHBIMM, NN e CBA3aHbI CO CTEHKOM Camoi aopTbl, Uau
e C CaMUM MMNNaHTUpyembIM cTeHTom [5-7, 13]. Kak nokasanu B
CBOEM cucTeMaTyeckom 063ope Hartman EM et al (2015), umeetca
orpaHMyeHHaa MHPOPMALMA O YACTOTE U UCXOAAX NEPUNPOLLEAYPHbIX
W MO3AHWUX NOC/Ee0NepPaLMOHHbIX OCNOXKHEHWUN Y /UL, NEPEHECLLNX
3HA0BACKYNAPHYIO KoppeKumio KoAo, U nmeetca HeobxoaMmocTb B
NPOBEAEHMMN KPYMHbIX UCCNef0BaHMI KacaTeNbHO HabaoaeHui 3a
onepupoBaHHbIMK MaumeHTamu [7]. Bonee Toro, No AaHHbIM pAAa
aBTOPOB, OTAANEHHble Pe3y/bTaTbl M30NIMPOBAHHOW H6aNNOHHOMN aH-
TMONNACTUKM MepeLerika aopTbl Yy /ML, C HAaTMBHOM KoapKTaumewn
MOKasanu, 4To MOYTM BO BCEX CNyYanx Pa3BMBAETCA PELMAMB, a Npu
MemMbpaHo3HO dopme yKe B bavKaiilem nepuoge Habnogaet-
cA HU3KUI 3 dEKT OT npoBeaéHHON onepaumn [6, 14-16]. B cBasu ¢
3TUM, BONBLUMHCTBO CMELMANUCTOB PEKOMEHAYET 3aBeplleHne 3To-
ro TMMa onepauuy UMNNAHTaUMEN CTEHTOB, TaK Kak METaNIMYECcKUiA
KapKac B BO/IbLUMHCTBE C/ly4aeB He NO3BO/IAET NOBTOPHO PA3BUTLCA
cykeHuto aopTbl [11, 15, 16]. Kak nokasbisatoT Haji Zeinali AM et al
(2017), npu HabnoaeHun B TeyeHune 45,5117 mecsaues 3a 62 B3poc-
NbIMK NaumeHTamm (cpegHuin Bospact 30,7+11 net), nepeHécwMmn
CTEHTMPOBaHME NepeLleiika aopTbl, TONbKO Y 3 (4,8%) U3 HUX OTMme-
Yanacb pekoapKTauus, KoTopas B AByX HabntogeHusax bblia ycnewHo
KOppUrMpoBaHa 3HA0BACKYNAPHBIM METOAOM. B OCTasIbHbIX Cyyanx
3HAYMMBbIX OC/IOXKHEHMI HE OTMEYANOCh, KPOMe 2 NETasIbHbIX UCXO-
[10B, He CBA3aHHbIX C NPoBeAEHHOM onepauyeit [14].

B nocnepHune rogbl npu cteHTUposaHun KoAo pekomeHayetca
NPUMeHEHWE CTEHTOB C BO/MbWMMM AYeliKaMM, TaK KaK OHWM MO3BO-
NAKOT COXPaHWUTb €CTECTBEHHbIN KPOBOTOK MO JIEBOM MOAKAOUYUYHOM
apTepuu [16]. Kpome Toro, pas aBTOPOB PeKOMEHAYeT NpoBeaeHue
NepUoANYECKOrO MOHUTOPUHTA MMNIAHTUPOBAHHbBIX CTEHTOB, TaK KaK
nocne agyx nety 1,6% naumeHTOB OTMEYanach Ux Nosomka [7].

3AKNIOYEHUE

Takum 06pasom, cTeHTUpoBaHWe Npu KoAo y B3poC/biX Nauu-
€HTOB AB/NIAETCA MaNoTPaBMaTUYHbIM, 3OOEKTUBHBIM U JOCTaTOYHO
6€30MacHbIM METOOM JIeYEHHUS, ABNAACH a/IbTEPHATUBON OTKPLITOM
XUPYPr4ecKoin KoppeKLmu.

damage to the intima and media, which cannot be detected ra-
diographically, aortic dissection and aneurysms, and stent graft
migration [5-7]. Furthermore, some authors suggest that despite
the minimally invasive nature of endovascular technologies, their
outcomes are comparable to open surgeries [6, 13].

The frequency of complications during CoA stenting rang-
es from 0.4% to 3.2%, with most being access-related, aortic
wall damage-related, or stent-related complications [5-7, 13].
Hartman EM et al (2015) conducted a systematic review stating
that the available information on the incidence and outcomes of
perioperative and late postoperative complications in patients
who underwent endovascular correction of CoA was limited. The
review suggests that extensive studies are needed to observe the
outcomes of patients undergoing the surgery [7]. Furthermore,
some authors have reported that isolated balloon angioplasty
of the aortic isthmus in patients with native CoA may result in a
relapse in almost all cases. Additionally, for patients with mem-
branous coarctation, the efficacy of the operation is observed to
be low in the immediate postoperative period [6, 14-16]. In most
cases, experts recommend using stents to complete this opera-
tion as they prevent the narrowing of the aorta from happening
again due to the stent metallic frame. According to a study by Haji
Zeinali AM et al (2017), only 4.8% of the 62 adult patients (aver-
age age 30.7%11 years) who underwent aortic isthmus stenting
had recoarctation during the 45.5£17 months follow-up period.
Out of the three cases of recoarctation, two were successfully
corrected by the endovascular method. In two cases, unrelated
deaths occurred; otherwise, no complications were noted [14].

In recent years, it has been recommended to use large
cell-type stents for CoA stenting to preserve natural blood flow
through the left subclavian artery [16]. In addition, some authors
recommend regular monitoring of implanted stents, as 1.6% of
patients experienced stent failure after two years [7].

CONCLUSION

Stenting is a low-trauma and effective alternative to open
surgical correction for CoA in adults.
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AEKOMIIPECCUBHASI TEMUKPAHUDKTOMMS Y ITALIMUEHTA CO
3/10KAYECTBEHHLEIM UINEMUYECKVM VMHCYALTOM B BACCEVIHE CPEAHEN
MO3IrOBOM APTEPUM ITOCAE HED®PEKTMBHOTI'O BHYTPMBEHHOI'O
TPOMBO/AN3NCA

C.M. CEXBENA

Kadeapa HepsHBIX G01e3HET U HETTPOXUPY Py, POCTOBCKIMIT TOCYyAapCTBEHHEIN MeAVTINHCKUI yHUBepcuTeT, Poctos-Ha-Jony, Poccuiickas Peaepars

BHYTpMBEHHbI TPOMBONM3UC ABNAETCA 3010TbIM CTAHAAPTOM IEYEHUA NALMEHTOB C ULIEMUYECKUM UHCYNBTOM (M) M NpeBOCXOAUT NO yNyYLLEHUIO
bYHKLMOHANbHOTO CTaTyca CTaHAapTHYIO Tepanuio. 3n0KadecTeeHHbI MU B bacceliHe cpeaHei mosrosoit aptepun (CMA) xapakTepusyeTca nopaske-
Huem 50% v bonee bacceiiHa KPOBOCHabXKeHUS, YTO, B CBOKO OYEPEAb, ABAAETCA MPOTUBOMNOKAa3aHUEM K BbINOJIHEHUIO TPOMBONUTUYECKON Tepanum.
Mpu NocTynaeHuM NaLUEHTOB B CTALMOHAP B Nepuos, TepanesTUYECKOro OKHa A0 ONpesaeseHUs TMNoAeHCMBHOMO 04ara no AaHHbIM KOMMNbIOTEPHOM
Tomorpadvu CBOEBPEMEHHOE YCTaHOB/NEHME 3/10KaYECTBEHHOMO XapakTepa MW 3aTpyaHeHO, B CBA3M C YeM TaKMM NaLMeHTaM NPOBOAMUTCA BHYTpU-
BEeHHbI TpoMboAM3UC. B cTaTbe NPeACTaBNeH KAMHUYECKUIA CAyYall YAAYHOTO BbINOSHEHUA AEKOMMNPECCUBHOMN reMUKpaHuakTomum (AMK) naumeHty
€O 3/10Ka4yecTBEHHbIM UW nocne HeaddeKTMBHOTO HEOCNOKHEHHOTO BHYTPUBEHHOTO TpOMbBOM3UCa.

KnioueBble cn10Ba: 3710Ka4ecmeeHHbIl uwemudeckuli UHCYnbm, cpeOHAs M03208as apmepus, OeKOMIPECcCUBHAA 2eMUKPAHUIKMOMUS, mpombonu-
3uc.

Ana untuposaHua: Cexseitn MC. lekomnpeccMBHas reMMKPaHMIKTOMMA Y NALMEHTA CO 3/10Ka4eCTBEHHbIM ULLEMUYECKUM UHCYNLTOM B BacceiiHe cpeaHel
MO3rOBOI apTepuu nocne HeapdEKTUBHOTO BHYTPUMBEHHOTO Tpomboauanca. BecmHuk AsuyerHol. 2023;25(3):431-40. https://doi.org/10.25005/2074-0581-

2023-25-3-431-440

DECOMPRESSIVE HEMICRANIECTOMY AFTER UNSUCCESSFUL INTRAVENOUS
THROMBOLYSIS OF MALIGNANT MIDDLE CEREBRAL ARTERY INFARCTION:
A CASE REPORT

S.M. SEHWEIL
Department of Neurology and Neurosurgery, Rostov State Medical University, Rostov-on-Don, Russian Federation

The gold standard treatment for patients with cerebral infarction (Cl) is intravenous thrombolysis, and it is superior to standard therapy in improving
functional status. Malignant middle cerebral artery infarction (MMCAI) is characterized by ischemic injury of 50% or more of the territory supplied by
MCA, which, in turn, is a contraindication to thrombolytic therapy. When patients are admitted to the hospital within the therapeutic window before
identification of a hypodense lesion by computed tomography, detecting the MMCAI promptly is challenging. Consequently, these patients receive
intravenous thrombolysis. The article describes a successful decompressive hemicraniectomy (DHC) in a patient with MMCAI following ineffective,
uncomplicated intravenous thrombolysis.

Keywords: Malignant ischemic stroke, middle cerebral artery, decompressive hemicraniectomy, thrombolysis.

For citation: Sehweil MS. Dekompressivnaya gemikraniektomiya u patsienta so zlokachestvennym ishemicheskim insul'tom v basseyne sredney mozgovoy arterii
posle neeffektivnogo vnutrivennogo trombolizisa [Decompressive hemicraniectomy after unsuccessful intravenous thrombolysis of malignant middle cerebral
artery infarction: A case report]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(3):431-40. https://doi.org/10.25005/2074-0581-2023-25-3-431-440

BEAEHUE

TpombonnTUYeCcKas Tepanus ABAAETCA BbICOKO3bPEKTUBHBIM
cnocobom  neveHusn,  obecneuvBalOWMM  peKaHaAM3auumio
NopaXKéHHOro cocyZa B ocTpelwem nepuoge WU [1-4].
3/10KayecTBeHHbIM BapuaHT sBaseTca Hanbonee Taxénoln opmont
WU, xapaktepusyetca nopaxenvem 50% wu 6onee bacceitHa
KpoBocHabxeHna CMA [5, 6]. ObwupHasa 30Ha MOparkeHus
bacceliHa  KpoBocHabxeHua CMA npu  3710Ka4yeCTBEHHOM
WA (3UN), naBnseTca NPOTMBOMOKA3aHMEM K  BbINOJHEHUIO
BHYTPMBEHHOrO Tpombonusuca [1, 7]. B To Ke Bpems, npu

INTRODUCTION

Thrombolytic therapy is a highly effective treatment that
ensures recanalization of the affected vessel during the acute
ischemic stroke (IS) period [1-4]. The malignant variant is the most
severe form of IS, with an impairment of 50% or more of the middle
cerebral artery (MCA) blood supply [5, 6]. The extensive ischemic
injury in the MCA territory is a contraindication for IV thrombolysis
in MMCAI [1, 7]. At the same time, when patients are admitted to
the hospital before the formation of a hypodense ischemic lesion of
the brain in the MCA territory, according to computed tomography
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NMOCTYNNEHUN MALMEHTOB B CTauMOHap 40 $opmMUMpOBaHMSA
TMNOLEHCUBHOMO MLIEMMYECKOTO O4ara FONOBHOMO MO3ra B
bacceiHe CMA no [JaHHbIM  KOMMNbIOTEPHOM TOMorpadum
pacno3HaBaHWe 310KaYeCTBEHHOIO XapaKTepa MHCYNbTa B Nepuoae
«TepaneBTMYECKOr0 OKHa» 3aTpygHeHo [1, 8]. B cBasun c atum,
naumeHTbl co 3N B BacceriHe CMA MoryT cTaTb KaHauZaTamu
AN NpoBeAeHNA TPOMBOIUTUYECKOM TePanMM NPU NOCTYNIEHNM B
CTaUMOHAp B NEPUOZ, «TEePANEBTUYECKOTO OKHA» [0 YCTAHOBAEHMA
€ro 3/10KaYecTBEHHOro xapakTepa [9-13]. Mo HeKoTopbIM AaHHbIM,
80 21,4% TaKMX NaumMeHTOB noABepraerca TPOMOONUTUYECKOM
Tepanuu [14]. OTK asnseTca 3dPeKTUBHbIM CNocobom neyeHus
3UN B bacceitHe CMA [15-18]. TpygHOCTM Bbi6Opa TaKTUKM B
JAHHOM CUTyaLuMM NOCAYKUIM OCHOBAHWEM A1 OMUCAHWA HUXKe
NpeaCcTaBAeHHOrO KAMHUYECKOTO Cayyan naumeHTa co 3UN.
MccnepoBaHne 0a0bpeHo  JIoKanbHbIM — HE3ABUCUMbIM
3TUYECKMM KOMUTETOM PocTtosckoro roCyLapCTBEHHOIO
MeaMUMHCKOro yHMBepcuTeTa (npotokon Ne11/23 ot 25.05.2023).

KnnHuueckuit cnyuau

Y naumeHta ., 62 neT, BHe3anHo Ha pabouyem MmecTe
pasBuaacb CcnabocTb B NPaBblX KOHEYHOCTAX, W BO3HUK/IO
HapyweHue peun. bpuragoii ckopoit NoMoLM OH 6bln foCTaBeH
B CTaLMOHap Yepes 1 yac 55 MUHYT C MOMEHTa NOABNEHUA NEPBbIX
CMMNTOMOB. B €BA3M Cc adaTUUEeCKUMM PacCTPOMCTBAMM Kanobbl
N aHamHe3 cobpaHbl CO CNI0B POACTBEHHWUKOB (YCTAHOBNEHO, YTO
ANMTENbHO CTPajaeT apTepuanbHOM MnepTeH3nel, perynapHo
NPUHUMAET FMNOTEH3UBHYIO TEPANUI0 — MHAONAMUA, AU3UHOMNPUA,
a TaK¥Ke KapaAnoMarHua.

[aHHble 0OBEKTUBHOIO OCMOTPa Ha MOMEHT NOCTYMN/eHMs
B CTauMOHap: obliee COCTOAHME TAMKENOE, KOXHble MOKPOBbI
6e3 MaToNIOrMYECKNX M3MEHEHWH, AbIXaHWE CaMOCTOSATENbHOE,
BesukynapHoe, Y44 — 18 B muHyty, A — 170/100 mm Hg,
YCC — 90 B MUHYTY, cepAedyHble TOHbl ACHblE, PUTMUYHbIE,
SpO2 98%. MMBOT Npu Nanbnauum MArkuii, 6e3bonesHeHHbIN,
MOYEWNCIYCKaHWe KOHTPOAMpPYeT. B HeBposorMyeckom cratyce:
CO3HaHMWe ACHOoe, TOTaNbHaA adasuA, nape3 B3opa BMNPaBo
(«cMOTpUT Ha ouar»), ronoBa NOBEPHYTa B /JIEBYID CTOPOHY,
NPaBOCTOPOHHAA TreMUNAErMsa, YMepPeHHas MPaBOCTOPOHHASA
remurunectesunsn (Ha cunbHble 6oNEBbIE Pas3apaKUTeNn pearnpyert
60neBbIMM  FPUMaAcamm), BbINOAHAET NPOCTble KOMaHAbl «Mo
nogparkaHuo». OLEHKa TAXKECTU HeBponornyeckoro aeduuuta
Mno LKane MHcynbTa HaumoHanbHOro MHCTUTYTa 3g0poBbs (NIHSS)
[19] coctaBuna 18 6annos, oueHKa ¢YHKLMOHANLHOMO CTaTyca
no MoAMPUUMPOBAHHON LWKane PaHKMHA — 5 6annos, no wkane
Pusepmung — 0 6annos v no wkane baptena — 0 6annos.

MauneHTy BbINONHEHA MYNLTUCIMPAsbHAA KOMMbIOTEPHAA
Tomorpadpua (MCKT) ronoBHOro mosra, BbiABMBLUAA MPU3HAKK
rmnepaeHcmHon CMA  cneBa. [lpM3HaKOB remopparn4eckoro
WHCYNbTa, FMNOAEHCMBHOTO ovara B bacceliHe nesot CMA He
BblABNEHO. OLeHKa cTeneHun uiwemnn B baccelitHe CMA no LWwiKane
ASPECTS (Alberta Stroke Program Early CT Score) — 10 6annos [20]

(pwnc. 1).

Ha OCHOBaHWM M3y4eHMA [OaHHbIX aHaMHe3a W aHanu3a
pe3ynbTaToB  WMHCTPYMEHTa/IbHbIX ~ METOA0B  AMarHOCTUKM
y nauueHTa BblfiB/IEHa conyTcTBytoLLan natonorua:

apTepuanbHasa runepteHsna |l ctagun, puck 4; XpoHUYecKas
cepaeyHan HegoctatoyHocTb |, @K II; mwemmnyeckas 6HonesHb

cepaua, CTEHOKapAMA  Hamps)KeHus;  HapylweHue  puTMa
cepaua no Tuny nepcuctupylowein  dopmbl  dubpunnaumm
npeacepavii; XpoHudeckas OOCTPYKTMBHAA 60ne3Hb  NETKMX.

Mpu yneTpassykosol gonnnaeporpadumn (Y3Ar) onpegensnca
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data, recognition of the malignant nature of a stroke during the
"therapeutic window" period is challenging [1, 8]. In this regard,
MMCAI patients may become candidates for thrombolytic therapy
upon admission to the hospital during the "therapeutic window"
before its malignant nature is established [9-13]. It has been reported
that as many as 21.4% of patients receive thrombolytic therapy [14].
DHC is an effective method to treat MMCAI [15-18]. The clinical
case of a patient with MMCAI describes the challenges in selecting
appropriate interventions in these settings.

The Local Independent Ethics Committee of the Rostov State
Medical University approved the study (protocol No. 11/23, May 25,
2023).

Case presentation

The case we present is about a 62-year-old male who
experienced sudden right limb weakness and speech disturbance
while at work. The time between the onset of symptoms and
admission was 1 hour and 55 minutes. Because of aphasia, relevant
history was collected based on reports by family members. It was
established that he has been suffering from arterial hypertension
for a long time and takes antihypertensive therapy regularly, which
includes indapamide, lisinopril, and cardiomagnyl.

On physical examination, the patient's general state was found
to be severe. The skin appeared normal without any pathological
changes. The patient had spontaneous, vesicular breathing with
a respiratory rate of 18 breaths/min. The blood pressure was
measured at 170/100 mm Hg, while the heart rate was 90 bpm. The
heart sounds were audible and rhythmic. The SpO, level was 98%.
The abdomen was soft and painless on palpation. No signs of urinary
incontinence were revealed.

The patient was alert and conscious. However, complete
aphasia was present. He gazed fixedly to the right, suggesting a
lesion in that area. The patient had right-side paralysis, with his head
turned left. Additionally, the patient showed moderate sensory loss
on the right side and reacted to strong painful stimuli with facial
expressions of pain. The patient demonstrated imitative behavior
by following simple instructions. Based on the National Institutes of
Health Stroke Scale (NIHSS) [19], the patient's neurological deficit
score was 18 points. The Modified Rankin Score (mRS) was 5 points,
indicating severe disability. The Rivermead Mobility Index scored 0
points, meaning the individual was unable to move at all. Similarly,
The Barthel Index scored 0 points, indicating complete dependence
on others for activities of daily living.

The patient underwent a Multi-Slice Computed Tomography
(MSCT) scan of the head, revealing hyperdense MCA signs on the
left. The imaging results did not indicate a hemorrhagic stroke or
hypodense lesion in the left MCA. The Alberta Stroke Program Early
CT Score (ASPECTS) was used to evaluate the degree of ischemic
change in the MCA territory and scored 10 points, as shown in Fig. 1.

Based on a thorough evaluation of the patient's medical history
and various diagnostic test results, the following comorbidities
were diagnosed: stage Ill arterial hypertension with a CV risk score
of 4, chronic heart failure stage | with NYHA-FC Il, coronary artery
disease with exertional angina, and heart rhythm disturbances
such as persistent atrial fibrillation, as well as chronic obstructive
pulmonary disease. Doppler ultrasound revealed hemodynamically
insignificant stenosis of the internal carotid artery on the right, up
to 45% blockage, and the external carotid artery on the right, up
to 50% blockage, with no significant stenosis was detected on the
left side. According to echocardiography, there were signs of left
ventricular hypertrophy but no evidence of dilatation of the heart's
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Puc. 1 lNayueHm ., 62 20da. MCKT 20108H020 M032a npu nocmynsaeHuu.
lunepdercusHas CMA cnesa. [pusHakos eemoppaaull u 2unodeHcU8HO20

o4aea 6 bacceliHe CMA cnesa He 8bifigreHo

Fig 1 MSCT scan of the head at admission demonstrates a hyperdense sign in
the left MCA. There were no signs of hemorrhages or a hypodense lesion in

the left MCA territory

reMOAMHAMMYECKM HE3HAYMMBbIA CTEHO3 BHYTPEHHEe COHHOW
apTepuu cnpasa A0 45%, Hapy»KHOM COHHOM apTepuu cnpasa Lo
50%. Cnesa MpU3HaKOB 3HAaYMMOrO CTeHO3a He BbiABNeHo. [lo
[JaHHbIM 3X0Kapauorpadum UMenn Mecto NpusHakM runepTpodum
NEBOrO KeNydouka, AaHHbIX 3a paclupeHue mnpasblX Kamep
cepaua M NEroYHYH TUNEepTeH3UI0 He BblABAeHO. Ppakuuma
Bblbpoca — 62%. [laHHble NabOPATOPHbLIX aHA/NM30B HA MOMEHT
nocTynieHusa 6b1a1 B Npesenax HopMbil.

B cBA3M Cc noctynneHnem naumeHta B nepuojae
TepaneBTUYECKOrO OKHa W OTCYTCTBUEM MPOTMBOMOKA3aHUM,
yepes 150 mMuHyT (2 4aca 30 MMHYT) C MOMEHTa pasBUTUA
nepBbIX CUMMNTOMOB 3a60/1eBaHUA Bbla NPOBEAEH BHYTPUBEHHbIM
TPOMBONM3MC  MpenapaToM  «PEKOMOWHAHTHbIM  aKTMBaTOp
nnasmuHoreHa (rt-PA)» 8 pose 0,9 mr/kr maccbl Tena. 10%
npenapaTta BBeAeHO OO/OCHO, OCTa/bHasA [03a — BHYTPMBEHHO
KanenbHo B TeyeHne 60 MuHYT. Bo Bpema BbINOAHEHMUA
TPOMb0/IM3MCa KaKMUX-TMBO OCNOKHEHWUI He 3aperncTpupoBaHo.
BmecTe € Tem, NONOKMUTENbHON AMHAMWMKM B HEBPOSOTMYECKOM
cTaTyce He oOTMeyeHo. bonee TOoro, B TeyeHue CyTOK
3aperncTpupoBaHo yXyAlleHWe COCTOAHMA B BUAE YrHeTeHuA
YPOBHS CO3HAHWA A0 ornyweHus |, no wKkane Kom Masro (LUKr) —
13 6annos. Mo aaHHbIM MCKT ron0BHOrO Mo3ra, BbINMOJAHEHHOW B
AVHaMWKe Yepes CYTKM, OnpeaenAanoch ToTajbHOe UlleMnyecKoe
nopaxeHue 6acceiiHa KpoBocHabxeHus CMA cneBa. OugeHKa
cTeneHu vwemun no wkane ASPECTS — O 6annos, npusHaKkos
[VCII0KALMOHHOIO CMHAPOMA He BbifiBneHo (puc. 2 a, b).

B cBA3M C nporpeccupyioLwmMm HEBPOIOTMYECKUM AePULUTOM
B BUAE YrHETEHMA YPOBHA CO3HaHWA A0 ornywenus Il (no LUKI
— 11 6annoBs), HapacTaHuA CTEMEHW BbIPAXKEHHOCTVM Mapesa
MMMUYECKON MYCKYNaTypbl cripaBa Mo LwKane Xayca-bpakmaHa no
6 6an108, HapacTaHWA CTENEHU BbIPaXKEHHOCTU NMPABOCTOPOHHEN
remurunectesnm (Ha cuibHble 6oneBble pPasgpaxkUTeny peakums
OTCYTCTBOBafa, BK/AOYaA Oonesble rpuMachl), MaUUEHT He
BbINO/HAN HUKAKUX KOMaHZ MO MOAPAMKAHUIO (OLLEHKa TAXKECTU

A\ /|

right chambers or pulmonary hypertension. The ejection fraction
was 62%. All laboratory test results at the time of admission were
within normal limits.

As the patient was admitted within the therapeutic window
of 2 hours and 30 minutes after the onset of the first symptoms
of the disease, and there were no contraindications, he received
intravenous thrombolysis with recombinant tissue plasminogen
activator (rtPA) at the recommended dose of 0.9 mg/kg body
weight. 10% of the drug was given as a bolus, with the remainder
administered intravenously over 60 minutes. Thrombolysis was
uneventful, but no improvement in the patient's neurological status
was observed.

Moreover, within 24 hours, the patient's condition deteriorated,
with impaired levels of consciousness and a score of 13 on the
Glasgow Coma Scale (GCS). After 24 hours, a follow-up MSCT scan
of the head detected signs of ischemic injury in the cerebral territory
supplied by the left MCA. The ASPECTS scale score was 0, and no
signs of midline shift of the brain were detected (Fig. 2 a, b).

As a result of the impairment of cognition, the level of
consciousness progressed to a stuporous state (GCS — 11 points).
Furthermore, the right facial paresis became more severe, reaching
6 points on the House-Brackmann Scale. The patient also showed
signs of progressive right-side hemihypesthesia without response
to strong, painful stimuli, including grimacing. The patient could

Puc. 2 MCKT 20n108H020 M032a hauyueHma M. 62 nem. TomanesHasa uwemus 8 bacceliHe CMA cnesga. a. [opu3oHmMasnbHbIl cpes: cocmosaHue Yepes
24 yaca nocne nposedeHuA 8HymMpuUBeHHo20 mpombosu3uca —onpedesfiemcsa 2uno0eHcusHbIL o4ae 8 bacceliHe KposocHabxeHua CMA cnega; b.
®poHmaneHbIli cpes: 2unodeHcusHbIl o4ae 8 bacceliHe kpogocHabxeHus CMA cnesa

Fig. 2 MSCT scan of the head showing left MICA territorial infarction. a. Axial plane: The 24-hour follow-up unenhanced CT scan after intravenous
thrombolysis — a hypodense focus is determined in the left MCA territory, b. Coronal plane: hypodense focus in the left MCA territory
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HeBponormyeckoro aeduumta no wrkane NIHSS sospocna go 25
6annoB), a TaKKe MPUCOEAVMHEHUEM MPWU3HAKOB AbIXaTeNbHOW
He0CTaTOYHOCTM MaLMEHTY B SKCTPEHHOM MOPAAKE BbIMNOAHEHA
nostopHaa MCKT ronoBHOro Mo3ra, BbIABMBLUAA MOABJAEHWUE
NMPU3HAKOB  AMCNOKAUMOHHOro cuHapoma (puc. 3 a, b),
coxpaHeHwue npusHakoBs runepaeHcnsHoi CMA cneBa, uTo, B CBOIO
oyepesb, CBMAETENbCTBOBAZIO O COXPaHeHWU eé Tpombosa u
HeyAayHoN pekaHanusaumm nocae NpoBeAEHHOI0 BHYTPUBEHHOTO
Tpombonmsuca (puc. 3 c).

MCKT aHrvorpadumn He BbINOAHANACH, B CBA3M C HAIMUMEM
annepryyeckon peakuumM Ha HopacofepKalme npenapatbl.
MaumeHTy B SKCTPEHHOM MOPAZKE MO M3HEHHbIM MOKa3aHWUAM
6bina BbinonHeHa ArK cnesa.

Moka3aHWem K BbINOJIHEHWIO OMNepaLyn ABUANCD:

e  VrHeTeHue ypoBHsA 6oapctBoBaHuMa no LUKI go 11

6annos.
e [pucoeanHeHve NPU3HAKOB NONEPEUNHON AMCNOKALMU
00 2,98 mm no gaHHbiM MCKT ronosHoro mosra.

*  M3onmnpoBaHHan uwemusa B bacceiiHe CMA.

e OTcyTCTBME TAMXKENOM COMYTCTBYHOLWEN COMATUYECKOM
NaToNOrMK B CTaAMMN AEKOMMEHCALMN.

e OrtcyTtcTBUE npu3Hakos
TpaHchopmMaLmMm no gaHHbIM MCKT.

e [pucoeanHeHve npu3Hakos
He0CTaTOYHOCTU.

Mpy NPUHATAM pelleHna O BO3MOXHOCTU OMepaTUBHOIO
NleyeHna no AaHHbIM 1aboPaTOPHbLIX aHAAM30B  KAMHUYECKM
3HAYMMbIX OTKIOHEHWIA OT HOPMbI HE BbIABNEHO.

Xog, onepauuu: B MNOMOMEHUWM MaUMEHTA HA CMUHe C
NMOBOPOTOM FO/IOBbl BMPaBO, BbIMOAHEH Pa3pe3 KOXM U MAFKUX
TKaHel B NOOHO-TEMEHHO-BMCOYHON 0bnacTM cneBa no Tuny
«BOMPOCUTE/NIbHOTO 3HaKa». BbiNonHeHa pe3eKuua LMPOKOro
KOCTHOro ¢pparmeHTa B N0OO6HO-TEMEHHO-BUCOYHOM 06N1acTK cnesa,
pasmepamu 12x12 cm ¢ pesekLumelt Yellym BUCOYHOM U 60bLIOro
Kpblna cdeHoMaanbHOM KOCcTel A0 OCHOBAHWA 4yepena, HUXKe
YpOBHS CKynoBoW ayrv (puc. 4). NponssesfeHO BCKPbITUE TBEPAON
MO3roBo 060/104KM AyroobpasHbIM pPaspe3om No NepumeTpy,
OCHOBaHMEM K CpefHeil 4YepenmHoM AMKe C nocneaytollen eé
NAacTUKOM anoHEeBPO30M.

remMopparmyeckoi

OblxaTeNbHOM

not follow any imitation commands, with the NIHSS scale scoring 25
points. Furthermore, the patient suffered from respiratory failure,
which required an urgent repeat MSCT scan of the head. The scan
revealed signs of lateral displacement of the brain (as seen in Fig.
3a and 3b), persistence of hyperdense left MCA, indicative of a
remaining thrombus, and unsuccessful recanalization following
intravenous thrombolysis (as shown in Fig. 3c).

MSCT angiography was not performed because the patient
was allergic to iodine-containing drugs. The patient underwent an
emergency DHC.

The surgery was indicated based on the following:

e The patient's level of consciousness on the GCS score had

dropped to 11 points.

e A lateral displacement of the brain up to 2.98 mm was

observed on the MSCT scan of the head.

e Isolated ischemia in the MCA territory.

¢ There were no severe decompensated comorbidities.

¢ No hemorrhagic transformation was observed on the

MSCT scan of the head.

e Additionally, the patient had developed signs of
respiratory failure.
The  patient  demonstrated  progressive  right-side

hemihypesthesia without response to strong, painful stimuli,
including grimacing.

When considering surgical treatment, laboratory tests showed
no significant abnormalities.

During the operation, an incision was made in the left fronto-
parietal-temporal region in the shape of a "question mark," with
the patient lying supine and the head turned to the right. A surgical
procedure removed a wide bone fragment in the frontoparietal-
temporal region on the left side, measuring 12x12 cm. The surgery
involved resecting the squamous part of the temporal bone and the
greater wing of the sphenoid bone up to the base of the skull, below
the level of the zygomatic arch (Fig. 4). The dura mater was opened
with an arcuate incision along the perimeter, with the base towards
the middle cranial fossa, followed by its repair by aponeurosis.

After the surgery, the patient's condition was severe, with a
stuporous level of consciousness, scoring 13 on the GCS scale on the
first day. Due to persistent signs of respiratory failure, endotracheal

Puc. 3 MCKT 20n108H020 M032a nayueHma M. 62 nem. Yepes 27 4acos nocse npogedeHus BHympuseHH020 mpoMb0u3uca 8bla8/eHbl NPUIHAKU
OUCOKAUUOHHO20 CUHOPOMA. . [TPU3HAK OKCUG/IbHOR0 BKAUHEHUS Cesa, cmpenKol yKa3aHa dedhopmayus HoxKosol yucmepHsl cresa. b. Jla-
meparnbHas oucnokayua 2,98 mm. ¢. CoxpaHeHue npusHakos eunepdercusHol CMA cnesa (ykazaHo cmpenkoli)

Fig. 3 MSCT scan of the head. The 27-hour follow-up unenhanced CT scan after intravenous thrombolysis reveals signs of lateral brain displacement.
a. Sign of the descending herniation on the left; the arrow indicates crural cistern compression on the left. b. Lateral displacement of 2.98 mm. c.
Persistence of hyperdense left MCA (marked with an arrow)

434



Cexseiir CM JexoMnpeccuBHAas FeMUKPaHUDKTOMILS

BECTHMK ABUMILIEHHEI
Tom 25 * No 3 * 2023

Puc. 4 Kocmmnbili Oechekm yepena 8 n06HO-memeHHO-8UuCcoYHOU obaacmu
cnesa, pasmepamu 12x12 cm ¢ pesekyueli yewyu sucoyHol u 60s16W020
Kpblna cgpeHoudansHol Kocmell 00 0CHOBAHUA cpedHel YepenHol AMKU,

HUMe yposHA cKynosoli Oyau

Fig. 4 Colored 3-D CT scan of a head shows a bone defect of the skull in
the fronto-parietal-temporal region on the left, measuring 12x12 cm with
resection of the squamous part of the temporal bone and the greater wing
of the sphenoid bone to the base of the middle cranial fossa, below the level

of the zygomatic arch

B nepsble cyTKM nocne onepauun cocTosHMe TAXEnoe,
YPOBEHb CO3HaHWUA — orywenue |, no LWKI — 13 6anno.. B cBAzn
C COXpaHEeHMeM MPWU3HAKOB AblXaTeNbHOM HEAOCTaTOYHOCTU
6bL1I0  MPOJOMKEHO  AplXaHWe  uYepe3  3HAOTPaxeasbHyto
TPYOKy, NOAAEpPKMBANACb WCKYCCTBEHHAA BEHTUAALMA NETKMUX
(MBN) B pexume BeHTUAAUMM PCV. Ha KoHTponbHOM MCKT
ro/I0BHOTO MO3ra BbISIBIEHO HapacTaHWe CTeneHu natepanbHOWM
ancnokauum go 4,19 mm, BbibyxaHne MO3roBOro BeLLLEeCTBa Yepes
TpenaHaLMOHHOE OKHO B CBA3M C HapacTaHMeM OTEKa BeLlecTBa
ronosHoro mo3sra (puc. 5 a). C 3-ux cyTok nocnaeonepaumoHHOro
nepvoga 3aduKCMpOBaHA OTpUUATENbHAA AMHAMWKA B BUAe
HapacTaHMA TAXKECTU HEBPONIOTMYECKOro aeduumTa No LWKane
NIHSS no 28 6annos. Ha KoHTponbHoM MCKT ronosHoro mosra
BbIAB/IEHO HapacTaHWe CTeNeHU BblPaXKEHHOCTW OTEKa roJI0BHOMO
MO3ra, Mponanca MO3roBOrO BeLecTBa Yepes TpenaHauMoHHOe
OKHO M AWCNOKAUMOHHOIO cuHApoma Ao 4,32 mm (puc. 5 b). Ha
4-ble CyTKM NOC/e onepaLuu, B CBA3N C 4/IUTENbHbIM NPOBeAeHEM
MBJl, naumeHTy YyCTaHOB/NEHAa TpaxeocTomuyeckaa Tpybka. B
nocnegyowem 6b1I0  OTMEYEHO MOCTeNeHHOe HapacTaHue
oTpMLUATeNbHON AMHAMWKU B BUAE YrHETEHWA YPOBHA CO3HaHMA
8o conopa, no WKI — o 9 6annos Ha 5-ble cyTKM, AanbHellee
yrHeTeHue ypoBHA CO3HaHMA A0 Kombl |, no WKI — no 7 6annos
Ha 7 CyTKM nocse onepauuu. B ganbHeiiwem coctosHe 601bHOrO
nocteneHHo crabunmsmposanocb. HauvHaa ¢ 8 pgo 16 cyTok
nocneonepaumMoHHoro nepuoaga, Obina oTMedyeHa nocTeneHHas
NONOXKWUTENbHAA AMHAMUKA B BMAE BOCCTAaHOB/JEHWA CO3HaHMA
no ornywenus |, no LUK — 13 6annos. HaunHasa ¢ 17 cyTok nocne
onepauuu, 3aperucTtpMpoBaHoO ACHoe co3HaHwe, no KM — 15
6annos.

BmecTe ¢ Tem, Ha GOHe TAXKENOro TeyeHus 3aboneBaHua u
pautenbHoro nposegeHuna MBJ1, B nocneonepaumMoHHOM nepuoae
NPUCOeAVHUANCL OCNOXKHEHUA (L,BYCTOPOHHAN HO30KOMMA/NbHAA
NHEBMOHMA, $GneboTPombB03 MbIlWEYHbIX BeTBeW yOOKMX BeH
HUKHWUX KOHEYHOCTEM, aHemua u npossneHvs [BC-cuHapoma).
Mpu noceBe MOKPOTbI BblgeneHbl KyabTypbl P. aeruginosa x108,
A. baumannii x10° v Candida glabrata x10%. Bbina nposesaeHa
aHTMOaKTepUanbHaa Tepanua COMACHO PEKOMEHAALMAM KAUHU-
yecKkoro papmakonora ¢ y46ToM BbISIBJEHHOMN YyBCTBUTENIbHOCTU K
aHTUBMOTUKaAM.

B HeBponornyeckom cTatyce B MNOCAeonepaLMOHHOM
nepuoae COXPaHANUCb  TOTa/ibHaA ad)asvm, napes B30pa
Bnpaso, NpPaBOCTOPOHHAA remumnnerua, NpPaBOCTOPOHHAA

remurunecresuna. aumeHT BbiNMCaH M3 CTauMoHapa Ha 26-ble
cyTkU. Ha KoHTponbHoM MCKT ronoBHOro mosra, npu BbINUCKe
M3 CTauMoHapa, onpefesneHa CTabuamsaumsa OTEKA T0NOBHOIO
MO3ra, perpecc /naTepanbHON AWCAOKALMKM, U YMeHblueHne
CTENEeHW BbIPaXKEHHOCTU BbIbYyXaHWA MO3rOBOrO BELLECTBA Yepes
TpenaHaLuMOoHHOE OKHO (puc. 5 ).

Mpu BbINKCKe, OLLEHKA TAXECTU HeBpOOrMyeckoro aeduunTa
no wkane NIHSS coctasuna 17 6annos, oueHKa GyHKLMOHANBHOTO
cTaTyca no moamMouLMpoBaHHOW WKane PaHKMHA — 5 6annos, no

tube ventilation was continued with artificial pulmonary ventilation
in PCV mode. The follow-up MSCT scan of the head revealed
increased lateral brain displacement of 4.19 mm and protrusion of
brain parenchyma through the cranial window due to brain swelling
(Fig. 5 a). The patient's neurological deficit worsened to 28 points
on the NIHSS scale from the third-day post-surgery. The follow-up
MSCT scan of the head showed increased edema, protrusion of
brain parenchyma through the cranial window, and lateral brain
displacement of 4.32 mm (Fig. 5b). On the fourth day after the
surgery, the patient received a tracheostomy tube due to prolonged
mechanical ventilation. The patient's condition gradually worsened
in the following days after the operation. The level of consciousness
decreased to a state of stupor, scoring 9 points on the GCS by the
fifth day. Eventually, the patient fell into a coma and scored 7 points
on the GCS by the seventh day after the operation. Subsequently, the
patient's condition gradually stabilized. Gradual positive dynamics
were noted starting from 8 to 16 days after surgery. The patient's
consciousness was restored to a GCS of 13, indicating obtundation.
Full consciousness and alertness were registered on the GCS with
a score of 15 points starting from the 17*" day after the operation.

However, complications arose during the postoperative period
while the patient underwent prolonged mechanical ventilation
due to the severity of their illness. These complications included
symptoms of bilateral nosocomial pneumonia, deep vein thrombosis
in the lower extremities, anemia, and disseminated intravascular
coagulation syndrome. Sputum culture revealed growth of P.
aeruginosa, A. baumannii, and Candida glabrata of 10%,10°, and 10°
CFU/ml, respectively. Antibiotic therapy was conducted following a
clinical pharmacologist's recommendations, taking into account the
identified antibiotic sensitivity.

In the postoperative period, the patient remained with total
aphasia, gaze paresis to the right, right-sided hemiplegia, and right-
sided hemihypesthesia. The patient was discharged from the hospital
on the 26™ day. Pre-discharge MSCT scan of the head revealed
no signs of cerebral edema progression, reversal of lateral brain
displacement, and a decreased protrusion of the brain parenchyma
through the cranial window (Fig. 5 c).

The patient scored 17 on the NIHSS and had a modified
Rankin Scale score of 5, with a Rivermead and Barthel scores of 0.
The patient's skin flap retracted due to decreased brain edema and
bulging through the skull bone defect (Fig. 6).

Results of the patient's follow-up six months after discharge:
After six months after discharge, the patient still has right-sided
hemiplegia and has partially recovered from motor and sensory
aphasia. He can pronounce individual words but only partially
understand reversed speech. The patient's functional status is
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Puc. 5 a. [lepseie cymKu nocse onepayuu: HapacmaHue cmeneHu 8blipaMeHHOCMU OMEKA NOAYWapUsA 20108HO20 M032d, U OUCAOKAUUOHHO20
CUHOPOMG, 8bIBYXAHUE MO3208020 BEWECMBA Yepe3 MPenaHayUOHHOe OKHO; 1amepassHas ducnokayua 4,19 mm. b. 3-u cymku nocne onepayuu:
HapacmaHue namepaneHoli ducaokayuu 4,32 MM, HapacmaHue 8bIbyXaHUA sewjecmeaa mMo32a Yyepes mpenaHayuoHHOE OKHO. C. 22-e CymKu ¢
MOMeHMa NocCMynseHus NAYUeHmMa 8 CMayuoHap: pezpecc 1amepansbHol OUCIOKaYUU, COXpaHeHuUe 8bI6yXaHUs 8eujecmsea Mo3ea Yepes mpena-
HAUUOHHOE OKHO

Fig. 5 Postoperative MSCT scan of the head. a. first 24 hours after surgery. The cerebral hemisphere shows increased edema and protrusion of
brain parenchyma through the cranial window, along with lateral displacement measuring 4.19 mm. b. 3rd day after surgery: increase in lateral
displacement of 4.32 mm, increase in bulging of the brain substance through the trepanation window. c. the 22™ day since the patient was admitted

to the hospital: regression of lateral displacement, persistence of bulging of the brain substance through the cranial window

wkane Pusepmug — 0 6annos, n no wkane baprena — 0 6annos.. Y
nauueHTa NOABUIOCH 3aMajaHNe KOXHOIO JIOCKYTa, Kak Npu3HaK
YMEHbLUEHWA BblOyXaHUA OTEYHOrO MO3ra Yepes KOCTHbIN aedekT
yepena (puc. 6).

M3yyeHne KaTamHesa nauMeHTa yepe3s 6 mecAueB nocne
BbIMWUCKN: COXPAHAETCA MPaBOCTOPOHHAA remMUnierna, YactuyHoe
BOCCTAHOB/IEHNE MOTOPHOW W CeHcopHOoW adasum (maumeHT
NPOW3HOCUT OTAE/IbHbIE C/I0BA, MOHMMAET YaCTUYHO OOPALLEHHYIO
peyb). OLeHKa GyHKLMOHAMIBLHOTO CTaTyca No MoAMPULMPOBaHHOM
LWKane PaHKMHA — 4 6anna, no wkane Pusepmug — 6 6annos, n no
WwKane baptena — 20 6annos.

OBCYXXAEHUE

3N B bacceitHe CMA sBnsetcA Haubonee TAXENON
dopmoii  UN.  BHyTpMBEHHBLIN  TpOMbOAM3WUC  ABASETCA
BbICOKO3EKTUBHBIM crnocobom neyeHus WU B ocTpeiiwem
nepuoge, OfHaKO, NPOTUBOMOKa3aHMEM [ANA ero nposeaeHuA
ABNAETCA pPACNpPOCTPaHeHWEe ouara WLWEeMUU Ha Tepputoputo
6onee 1/3 Hacceitna CMA npu ero BepuduKaumm no AaHHbIM
HeilpoBuayanusaumm [1]. Hambonee rpo3HbIM OCNOKHEHWEM
BHYTPMBEHHOTO  TpOmbOAM3MCAa  ABNAETCA  BO3HWKHOBEHUWE
WHTpaLepebpanbHOro KPOBOU3NUAHUA B TedeHne 36 4acoB nocne
nposeseHus npoueaypbl y 6,4% nauneHTtoB [21], yTo, B CBOtO
ouepeab, AenaeT BbinosHeHue OrK puckoBaHHoW onepaumeit [11].

MocTynneHne naumeHtTa B CTauMoHap B nepuoge
TEpaneBTUYECKOTO OKHAa C KAMHUYECKOW KapTUHOM OCTporo
HapyLleHMA MO3roBOro KpoBoobpalleHus Ao $opmmupoBaHuMA
rMNOAEHCUBHOIO 0Yara No AaHHbIM KOMMNbIOTEPHOM TOMOrpadum u
YCTaHOB/IEHUA 3/10KAYECTBEHHOTO XapaKkTepa MU B BacceliHe CMA,
CTa/io NOBOAOM A/1A BbINOMHEHWUA BHYTPUBEHHOIO Tpombonumsmca
B NPVMBEAEHHOM HaMW OMWUCAHWM KAWHWYECKOro cnyyaa. B
CBA3M C OTCYTCTBMEM MPOTMBOMOKA3aHUM, NALMEHTY BbINOSHEH
BHYTPUBEHHDBI Tpombonusuc. MposeaeHne TPOMOOAUTUYECKON
Tepanuu y [aHHOTO MNauMeHTa OKa3anocb HespdEeKTUBHbIM.
Y 60NbHOTO COXpaHANUCL MPW3HAKM  runepgeHcusHot CMA
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assessed using three scales: the modified Rankin scale (4 points), the
Rivermead scale (6 points), and the Barthel scale (20 points).

DISCUSSION

MMCAI is the most severe form of IS. Intravenous thrombolysis
is a highly effective method for treating IS in the acute period.
However, it is contraindicated when the ischemic focus has spread
to more than one-third of the MCA territory, as confirmed by
neuroimaging data [1]. Intracerebral bleeding within 36 hours after
intravenous thrombolysis is 6.4% [21], making DHC risky [11].

Our case report involved a patient admitted to the hospital
during the therapeutic window with symptoms of an acute
cerebrovascular accident. Computed tomography data showed
no hypodense lesion, and MMCAI was not established. Therefore,
the patient received an intravenous thrombolysis as there were no
contraindications. However, thrombolytic therapy in this patient did
not prove to be effective. There was the persistence of hyperdense
MCA on the follow-up MSCT scan of the head, indicative of remaining
thrombus [8] and lack of recanalization. Despite measures taken to
treat cerebral edema, including elevated head position and DHC, the
patient exhibited negative postoperative trends due to increased
cerebral edema and midline shift of the brain. On the seventh day
after the stroke, the patient's cerebral edema reached its maximum
extent, a typical pathophysiological progression [22-24].

In addition, using osmotic diuretics to treat cerebral edema
post-surgery has shown no significant positive effect [8] and has
even been associated with side effects. Thus, our data suggests that
administering osmotic diuretics during the postoperative period in
patients with MMCAI can result in the development of hygroma [25].

Remarkably, no intracerebral hemorrhagic complications
following DHC performed 27 hours after unsuccessful intravenous
thrombolysis were noted. Adequate assessment of potential risks
makes the intervention safe. Although patients with severe IS do not
demonstrate improved functional status with DHC, it is life-saving.
It is a commonly shared opinion among some authors [26-28].
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Ha KoHTponbHoM MCKT rosoBHOrO Mo3ra B AMHAMUKE, 4TO
ABNAETCA KOCBEHHbIM NpuU3HaKkom eé Tpombosa [8] u otcyTcTBUA
pekaHanusaumun. HecmoTpa Ha npuHATble mepbl no 6opbbe c
OTEKOM TO/IOBHOTO MoO3ra (BO3BbILEHHOE MOJ/IOXEHWE TO/0BbI,
BbinonHeHne ArK), y nauvMeHTa B NOC/AEONEPaLMOHHOM
nepuoge Obina 3aperucTpupoBaHa OTpULATENbHAA AWHAMMKA,
obycnoBneHHas HapacTaHMem OTEKa MO3ra M AUCAOKaLMOHHOrO
cuHApoma. Mpu 3ToM MaKcMManbHOe pa3BUTME OTEKA FONOBHOMO
MO3ra y [JaHHOro naumeHTa 6blN10 OTMEYEHO Ha 7-ble CYTKU C
MOMEHTa Pa3BMTUA WHCYAbTa, YTO, B CBOIO ouyepenb, ABAAETCA
3aKOHOMEPHbIM NPOLLECCOM NPOrpPeccpoBaHNA OTEKA NoNyLWapma
ro/I0BHOroO mo3ra [22-24].

OcmoTUYECKME AMYPETUKM B KavecTse cpenctsa 6opbbbl C
OTEKOM TO/IOBHOrO MO3ra B MNOC/AeonepauMoHHOM nepuoge He
NPUMEHANNCD, B CBA3M OTCYTCTBMEM 3HAYMMOTO NONOKUTENBHOTO
addekra [8] v oTpuLaTENbHBIM OMbBITOM. TaK, NO HALLIMM AaHHbIM,
NPUMeHeHne OCMOTUYECKUX ANYPETUKOB B NOC/AeonepaLMoOHHOM
nepuoge y naumenTos co 3MU B H6acceiiHe CMA MOXKeT NpuBoauTb
K pasBuTUIO rurpomsi [25].

BoinonHenne ArK yepes 27 yacos nocne HeapdeKTUBHOrO
BbINO/IHEHUA BHYTPUBEHHOIO TPOMbB0/IM3MCA HE CONPOBOXKAANOCH

BO3HUMKHOBEHMEM WHTpauepebpanbHbIX reMopparmyecKkmnx
OC/OMKHEHUW.  MaHunynauua  anaetcA  6esonacHol  npwu
afleKBaTHOW  OLEHKe  NOTeHUManbHblX  puckos. [AFK  He

obecneunBaet ynydleHne GyHKLMOHANbHOrO CTaTyca Y NauueHToB
C TAXKENbIM TeueHnem WU, ogHako, ABASETCA KusHecbeperatoLen.
TaKoro e MHeHUA NpUAEPKUBAETCA pAg aBTopoB [26-28]. OaHaKo
npu 3TOM COXpaHAETCA BbiCOKaa (fo 55%) nocneonepauyoHHas
netanbHocTb [29-31].

3AKNIOYEHUE

BHyTpMBeHHaa Tpombonutuyeckaa Tepanua npu  3UU
B b6acceliHe CMA He OKasblBaeT MNONOXKUTENbHOrO 3ddeKTa,
He B/MAEGT Ha 3aKOHOMepHoe TeuyeHwe 3abonesaHua. [ArK
ABnsetcas 3P EKTUBHbIM CNOCOBOM  XMPYPrMYECKoro JfieveHus
3UN B bacceitHe CMA. T[pealwecTBylowWan BHYTPMBEHHanA
TpomboNuTUYeCKas  Tepanus He  ABASETCA  abCOMOTHbIM
NPOTUBOMNOKa3aHWEM A1 €€ BbINOJHEHUA.

Puc. 6 CocmosHue nayueHma Ha MOMeHM 8bINUCKU U3 CMAYUOHAPa:
NpU3HaKu KocmHoeo Oegekma 8 sesoll 106HO-MeMeHHO-8UCOYHOU
0b51acmu; NPU3HAKU 3aNA0GHUSA KOXHO20 10CKYymMa

Fig. 6 The patient exhibited signs of a bone defect in the left
frontoparietal-temporal region and skin flap retraction upon discharge
from the hospital

However, the postoperative mortality rate, reaching 55%, remains
alarmingly high [29-31].

CONCLUSION

Intravenous thrombolytic therapy for MMCAI has no beneficial
effect on the natural course of the disease. On the other hand, DHC
is an effective surgical treatment for MMCAI, even after previous
thrombolytic therapy.
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KAMHNYECKOE HABAOAEHUME CASE REPORT
AxymepcTBo 1 ruHeK020TMS Obstetrics and Gynecology

doi: 10.25005/2074-0581-2023-25-3-441-447

OKCTPEHHOE KECAPEBO CEYEHME C PEIIPOTESMPOBAHVEM MUTPA/BHOI'O
K/ZAITAHA B CBsI31 C ETO ANMCOPYHKINMEN

M. XOAO0AY, 3. BYXMAH!, C. TPMICAPY-TPAHOBCKIZ?, T. ABUTAH?, C. TATEP?, A. H/P*, A. TBUTOS, 5. TO3AAY,
A. IOCKOBIY!

1 Oraea anecresnoaornn, TepuonepaTMBHON MeAUIMHBI U AedeHns Goau, Meanuunckuit nentp Illaapeit Ileaex Espeiickoro ynusepcutera, Vepycaanm,
Mspanan

2 Ortaea akymiepcrsa u ruHexoaorun, Meaununcknit 1ientp Illaapeit Lleaex Eppetickoro ynusepcurera, Vepycaanwm, Vispanan

3 Orgea KapAmo-TopakaabpHoit xupyprun, Meaununckuii nentp [laapeii Leaex Espeiickoro ynusepcurera, Vepycaanwm, Vispanan

4 Oraea kapauoaorun, Meaununckuit nentp Hlaapeit Leaex Eppeiickoro ynusepcurera, VMepycaaum, Mspanan

5 Ortaea remaroaornu, Meaununckuit nentp Ilaapeit Ileaex Espeiickoro yansepcurera, Vlepycaanm, Vspanan

CepaeyuHo-cocyancTble 3a60neBaHNA ABNAIOTCA OAHOW W3 BEAYLMX MPUYMH MATEPUHCKON 3a60/1€BaEMOCTH M CMEPTHOCTU B Pa3BUTbIX CTPaHax. T
PUCKK eLwé bonee BO3PACTAlOT Y KEHLLWH C NPOTe3aMM CepAeUHbIX KnanaHos. OCHOBOM BeAeHMA TaKUX NALMEHTOK U HabalogeHnA 3a NA0AOM Npu
rMnepKoarynaLumMm Bo Bpemsa 6epemeHHOCTY 1 B NOCNepoA0BOM Nepuoge ABAAeTCA 3GPEKTUBHDIA KOHTPONb CBEPTLIBAEMOCTH KPOBM € UCMONb30BAHM-
€M afanTUPOBaHHbIX MPOTOKO/OB aHTUKOArYIAHTHOW Tepanuu. [ina JOCTUKEHUA ONTUMA/IbHOTO pe3y/ibTaTa MaTepy U Naogy HeobxoAnuma NomoLLb
B CNELMaN3UPOBAHHOM LIEHTPE MHOTONPO(GUIBHON KOMaHAOM, BKAIOYAIOLLEH aKyLLEPOB-TUHEKOIOTOB, KaPANONOrOB, FEMATO/0rOB U aHECTE3M0/0-
roB. B 4acTHOCTH, 3T Mepbl JONMKHbI BbITb HanpaBaeHbl Ha NPeOTBPaLLEeHNe OAHOMO U3 Hanbonee cepbE3HbIX M OMNACHBIX ANA XU3HWU OCNONKHEHW,
CBA3AHHbIX C MEXaHUYECKUM KNaNaHOM — ero AUChYHKLMK. OUchyHKLMA MUTPanbHOro KnanaHa (MK) yBenmumeaeT MaTepUHCKYIO U BHYTPUYTPOBHYIO
cMepTHOCTb Ha 30%, 0COBEHHO NPY HaZIMYUKM CUMMNTOMOB CEPAEYHOW HeOCTaTOYHOCTU. B AiaHHOM cTaTbe OnNMcaH cy4ait, npy KoTopom bepemeHHOM
naupeHTKe Ha cpoke 32 Hefenu ¢ ancdyHKLmMen mexaHnyeckoro MK 6bina okazaHa HEOTI0XKHAA MYBTUANCUMNANHAPHAA NOMOLLb.

KnioueBble cnosa: 6epemeHHOCMb, Kecapeso ceyeHue, aHecme3suosoaudeckoe obecneyeHue, MexaHu4ecKull KnanaH, OUCYHKUUA KAANaHa, 3ameHa
KAanawa.

Ana untuposaHusa: Xonoa U, byxmaH 3, Mpucapy-paHoscku C, AsutaH T, Tarep C, Hup A, Teuto A, lo3an fl, MockoBmu A. DKCTpeHHOe KecapeBo ceyeHume ¢
penpoTe3npoBaHMeM MUTPA/IbHOrO K/amnaHa B CBA3M C ero AUchYHKUMen. BecmHuk AsuyeHHsl. 2023;25(3):441-7. https://doi.org/10.25005/2074-0581-2023-

25-3-441-447

EMERGENCY CESAREAN SECTION WITH REDO MITRAL VALVE REPLACEMENT
FOR ACUTE PROSTHETIC VALVE DYSFUNCTION: A CASE REPORT

I. KHOLOD!, E. BUHMAN/, S. GRISARU-GRANOVSKY?, T. AVITAN?, S. TAGER?, A. NIR*, A. TVITO?, Y. GOZAL',
A.IOSCOVICH!

1 Department of Anesthesiology, Perioperative Medicine and Pain Treatment, Shaare Zedek Medical Center, affiliated with Hebrew University, Jerusalem, Israel
2 Department of Obstetrics and Gynecology, Shaare Zedek Medical Center, affiliated with Hebrew University, Jerusalem, Israel

3 Department of Cardiothoracic Surgery, Shaare Zedek Medical Center, affiliated with Hebrew University, Jerusalem, Israel

4 Department of Cardiology, Shaare Zedek Medical Center, affiliated with Hebrew University, Jerusalem, Israel

5 Department of Hematology, Shaare Zedek Medical Center, affiliated with Hebrew University, Jerusalem, Israel

Cardiovascular diseases emerge as one of the leading causes of maternal morbidity and mortality in developed countries. These risks are even higher
in women with prosthetic cardiac valves. The core of the care for these women and the fetus during the hypercoagulable state of the pregnancy and
postpartum period is the achievement of coagulation control using adjusted anticoagulation therapy protocols. A multidisciplinary team that includes
obstetricians, cardiologists, hematologists, and anesthesiologists in a referral center is essential for an optimal maternal-fetal outcome. In particular,
these measures are directed at preventing one of the most serious complications associated with mechanical valve dysfunction. The dysfunctional
valve in the mitral position increases maternal and fetal mortality by 30%, especially in the presence of heart failure symptoms. Here we present a
case of a 32-week pregnant woman diagnosed with dysfunction of the mechanical mitral valve (MV) and an emergency multidisciplinary approach to
her treatment.

Keywords: Pregnancy, cesarean delivery, anesthetic management, mechanical valve, valve dysfunction, valve replacement.

For citation: Kholod I, Buhman E, Grisaru-Granovsky S, Avitan T, Tager S, Nir A, Tvito A, Gozal Y, loscovich A. Emergency cesarean section with redo mitral valve
replacement for acute prosthetic valve dysfunction: A case report. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(3):441-7. https://doi.org/10.25005/2074-0581-
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BEAEHUE

IKCTpareHUTanbHasA NaTonorus Yy 6GepeMeHHbIX KEeHLLMH
BCTPEYAETCA [AOBO/MIbHO-TAKM 4YacTo WM 3aHMMAEeT Jngmpytoliee
MONOXEHNE B CTPYKTYpE CMEPTHOCTU B Pa3BUTbIX CTpaHax; npu
3TOM CcepAeyHo-cocyamcTblie 3abonesaHua ABNAOTCA Hambonee
PacnpPOCTPaHEHHBIMU. PUCK OCNOXKHEHWI BO3pacTaeT elué bonblue y
6epeMeHHbIX C MexaHUYEeCKMMM KnanaHamu cepaia — 4o 42% [1, 2].

Hanbonee BakHOW 4YacTblo BedeHWA 6GepeMeHHOCTU vy
KEHWMH C MEXaHWYEeCKMMM K/anaHamu ABNAETCA MpaBWabHAA
QHTMKOATYNAHTHAA TePanuaA, KOTOPas CHUMAET PUCKM ANA maTepwu
M nnogda [2], NOCKONbKYy mMOBbIWEHWE CBEPTHIBAEMOCTM KpPOBU
YBENMYMBAET Yrpo3y TPOMO603MO0ANIA, YTO NPUBOAMT K Aa/IbHENLIMM
OCNOXKHEHMAM. [JaHHYO rpynny NawMeHTOK caeayeT pacCMaTpMBaThb
Kak GepemeHHbIX BbICOKOTO PUCKA W, CNefoBaTe/bHO, WX Beae-
HWe [AoMKHa obecneunBaTb MYALTUAMCLUMIZIMHAPHAA KOMaHAa,
BK/IIOYAIOLLAA  AKyLIepPOB-TMHEKOIOTOB, KapAMONOroB, Kapavo-
XWPYProB 1 aHecTe3nonoros [3].

OfHUM M3 Haubosiee OMACHbIX OC/AOMHEHWUM, CBA3AHHbLIX
C MeXaHWYEeCKMMM K/anaHamu, ABAAETCA ero AUCOYHKUMA C
NOCNELYIOWMM Pa3BUTUEM TANKENOrO OTEKA NErKux. AncoyHKLmMs
MEeXaHMYECKOro K/anaHa B MUTPANIbHOM NOMOXKEHUU YBENNYMUBAET
MaTEPUHCKYIO U BHYTPUYTPOOHYO cMepTHOCTb Ha 30%, 0cobeHHO
npu lI-IV knaccax cepaeyHol HegoctatodHoctT no NYHA [4], uto
ewé pas [OKasblBaeT, YTO TPOMOOIMOONMYECKME OCNOKHEHUA
MPM MEXaHMYeCKMX NpoTesax KAanaHoB cepgua BO Bpems
6epeMeHHOCTN ABAAIOTCA HEOTNOXHOM U MEXKAUCUMNIUHAPHOM
3a/a4elt Ana BCero MeanLMHCKOro Konnektmea [5].

B pgaHHOM paboTe npeacTaBneH CAyvyald  NaUMEHTKM,
nepeHécLuen onepaumto Ha cepaLe Ha 32-1 Hegene 6epemeHHOCTM
no nosoay pgucoyHKuMM npotesa MK, BbI3BaHHOM OCTpbIM
Tpombozom. AucdyHKuma MK y 3TOM NaumeHTKM NoBJeKna 3a
cob0i1 HeobXOAMMOCTb IKCTPEHHOTO OAHOMOMEHTHOTO Kecapesa
ceueHna (KC) c sameHoi MK. K cyacTblo, naumeHTKa 1 eé pebeHok
MY}CKOro nosa 6blin ycnewHo BbiNMCaHbl M3 CTauMoHapa bes
OanbHeNLWMX ocnoxkHeHul yepes 10 1 14 aHel nocne onepaumm,
COOTBETCTBEHHO.

KnuHuueckoe HabnoaeHune

Y HeporKaBLUEN XKeHLWMHbI 26 NIeT Ha cpoke BepemeHHOCTM
32 Hepeny BO3HWK/M 3HAUUTE/IbHbIE 3aTPYAHEHMA AbixaHus. OHa
CTpaZiana BPOXKAEHHBIM NOPOKOM cepaLa, bblna AMarHOCTMPOBaHa
AHOMaNINA OTXOXKAEHUA NEBOM KOPOHAPHOW apTEPUMN OT NETOYHOM
apTepuu, No NOBOLY KOTOPOM MaLMeHTKa Bblna NnpoonepupoBaHa
B Bo3pacte 18-t mecaues. [o3gHee, B BO3pacTe 6 neT, M3-3a
nporpeccvpytowein aucoyHkumm MK et 6b110 BbINOJIHEHO €ro
nNpoTe3MpoBaHME MeXaHMYeCKMM KnanaHom. Bcé 3ato Bpema
NauMeHTKa ocTaBasiacb 6ecCMMNTOMHOM M NPUHWMaNa KymaguH
(BapdapuH HaTpua) C XOpOLWO KOHTPOAMpPYyeMbIMKU Lndpamu
MeXAYHapOoAHOro HOPMaM3MpPoBaHHOTO oTHoLweHus (MHO).

Mocne aHTeHaTaNbHOM KOHCYyNbTALMKM MauuMeHTKa Oblia
nepesefileHa Ha Tepanuio HU3KOMONEKYIAPHBIM renapuHOM:
SHOKcanapvH 2 pasa B AeHb (60 mr ytpom u 80 mr Beyepom).
NleyeHne nepuvoAMYECKM MOHUTOPUPOBANOCL MO  YPOBHAM
aHTK-Xa, KOTOpble  HAaxoAMAUCb B  TepaneBTUYECKOM
ananasoHe 0,8 ME/mn (0,5-1,0 ME/mn). Ha 27- Hegene
6epemeHHOCTM MauuMeHTKe Bblna NpoBefeHa TpPaHCTOpaKa/bHasA
axoKapamorpadws, KoTopas NoKasasa XopoLlo GyHKLMOHUPYOLLMIA
OBYCTBOpYaTbIM MexaHudyecknini MK. 3a HecKonbko aHel a0
NOCTYN/IEHNA B Haly KAMHUKY 6obHas 6e3 KoHcynbTauuu Bpaya
NpeKpaTMIa aHTUKOAryIAHTHYIO TEpPanuio.
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INTRODUCTION

Extragenital pathology is one of the most common disorders
among pregnant women with leading causes of mortality in
developed countries. Cardiovascular diseases, among those
pathologies, are the most common. The risk of complications even
further increases by up to 42% in pregnant women with mechanical
valves [1, 2].

The most important part of pregnancy management in
patients with mechanical valves is optimal anticoagulation which
reduces maternal and fetal risks [2], as pregnant women enter the
hypercoagulable state, which increases the risk of thromboembolic
events, causing further complications to the existing treatment.
This group of patients should be considered a high-risk pregnancy
and, therefore, managed by a multidisciplinary team that includes
obstetricians-gynecologists, cardiologists, cardiac surgeons, and
anesthesiologists [3].

One of the most dangerous complications associated with
mechanical valves is its dysfunction, followed by severe pulmonary
edema. The presence of a dysfunctional valve increases maternal
and fetal mortality by 30%, especially in NYHA class IlI-IV heart failure
[4]. This once again provides evidence that thrombotic complications
of the mechanical heart valve during pregnancy are an emergency
challenge for a multidisciplinary medical team [5].

In this paper, we present a case report of a patient with a
history of cardiac surgery at 32 weeks of gestation for prosthetic
MV obstruction caused by acute thrombosis. The obstructed
MV in this patient caused the need for an emergency one-time
cesarean section (CS) with redo mitral valve replacement (MVR).
Fortunately, this patient and her male baby were successfully
discharged without further complications 10 and 14 days after the
surgery, respectively.

Case presentation

A 26-year-old nulliparous woman, 32 weeks of gestation,
presented with severe shortness of breath. She suffered from a
congenital heart malformation: the left coronary artery emerging
from the pulmonary artery, which was surgically repaired at 18
months of age followed by a mechanical MVR at the age of 6 years,
due to progressive mitral valve pathology. The patient remained
asymptomatic and took coumadin (warfarin sodium) with well-
controlled INR.

Following an antenatal consult, the therapy was switched to
low molecular weight heparin (LMWH) twice per day (Enoxaparin,
60 mg morning dose and 80 mg evening dose). The therapy was
regularly monitored by levels of AntiXa, which was found to be within
the therapeutic range of 0.8 IU/ml (0.5-1.0 IU/ml). At 27 weeks of
gestation, the patient had a routine transthoracic echocardiography
that showed a well-functioning bicuspid mechanical MV. A few
days before admission to the hospital the patient stopped the
anticoagulation therapy due to low compliance.

The patient presented with severe rest dyspnea. On physical
examination: blood pressure 130/100 mm Hg, heart rate — 120 bpm,
temperature 37.2°C, 02 saturation 92% in room air. An emergency
transthoracic echocardiography demonstrated severe mitral stenosis
with a peak gradient of 49 mm Hg and a mean gradient of 27 mm Hg
(Fig. 1). Tricuspid valve regurgitation peak gradient was 60 mm Hg,
compatible with severe pulmonary hypertension (Fig. 2).

A dysfunctional MV was suspected, and the patient was
transferred to the cardiology intensive care unit for invasive
hemodynamic monitoring and further investigation. The diagnosis
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Mpu ¢u3MKanbHOM OCMOTpPe Yy NaUMEHTKM OTMevanacb
BblpaKeHHas OfbllLKa B NOKOe, apTepuanbHoe aasneHve 130/100
mMm Hg, yYacToTa cepaeuHblX CokpauieHuit — 120, Temnepatypa
37,2°C, catypauma O2 npu KOMHaTHOM TemnepaType 92%.
IKCTpeHHaA TpaHCTOpaKa/bHasa 3xokapauorpadua  BbisBKAa
KPUTUYECKUI MUTPaNbHBIV CTEHO3 C MUMKOBbIM rpagueHTom Ha MK
49 mm Hg v cpegHum rpagmeHTom 27 mm Hg (puc. 1); nuKosbIn
rPagMeHT TPUKYCNUAANbHOW peryprutaummn coctasmun 60 mm Hg,
YTO COOTBETCTBOBA/IO TAXKENON NETOYHOM rMnepTeHsnm (puc. 2).

BosHukno noposperne Ha avcdyHkumio MK, n naumeHTKa
6bl1a NepeBesieHa B KapAMOIOTMYeCKoe OTAeNeHNEe UHTEHCUBHOM
Tepanuu ANA WHBA3MBHOMO reMOAMHAMMYECKOTO MOHMUTOPUHIA
W JanbHeilwero obcnegoBaHua. [AuMarHo3s AMCOYHKLUUKM Npo-
TE3MPOBAHHOIMO KjamaHa Obln TaKXKe MOATBEPKAEH M PEHT-
reHOCKOMUYECKM.

MHoronpodunbHaa KomaHAa, BKAHOYABLIAA KapAmosoros,
aKyLLIEepPOB-TMHEKON0roB, HEOHATONI0rOB, AHECTe3MON0roB M Kap-
[MO-TOpaKasibHbIX XMpYpros, bblna cneuuanbHo MobuansoBaHa
ANA NNaHuMpoBaHWA 6e3omnacHoro BeAeHWA MaTepu U naoga.
OKOHYaTe/IbHbI  NNaH  3aKAOYANCA B SKCTPEHHbIX  poaax
nocpeactsom KC nonepeyHbiM paspe3om B HUMKHEM CermeHTe
(LSTCS) 1 noBTOpHOI onepauMmn Ha OTKPLITOM cepaue Nno 3ameHe
MK. BO/MbHYO O3HAaKOMMAW C 3aKNOYEHUEM W MpPeacTaBuau el
BapWaHTbl TMMNOB K/J1anaHOB; OHa COIMAcKach C BbIBOAAMM Bpayeit
1 Bblbpana BapuMaHT C MeXaHWYeCKMM KnanaHom. BonbHasa 6bina
nepesefieHa B KapAMoTopaKasbHYIO OnepaLMoHHYI0 Yepes 2 yaca
nocne npuobbITUA B CTALLMOHAP.

B onepauuoHHOW nonoXeHWe 60/MbHOM Ha cnuHe 6bino
HEBO3MOXHO M3-33 CWAbHOWM OAbIWKKW. Takum obpasom, 3adava
aHecTesnosorMyeckon Bpuragbl  3akntoyanacb B MOAFOTOBKE
K obwei aHecteaun. [Ona KC 6blan  ycTaHOBAEHbl ABa
nepudepryeckMx BHYTPUBEHHbIX KaTeTepa 18G, u nposeaeHa
KaTeTepu3aumsa Ny4eBON apTepuu, B TO BPems KaK YCTaHOBKA
LLeHTPa/IbHOrO BEHO3HOTO KaTeTepa A0/1KHa bblna 6biTb NpoBeaeHa
nocne poaos. bblno BbiNOAHEHO 6biCTPOe nocnefoBaTeNbHOE
BBeaeHune deHTaHuna 100 mkr, sTommgata 20 mMr U POKYpPOHMsA
100 mr B nonoxeHun cnaqa. Cpasy nocne nepesoaa B NONOXKEHNe
Néxa Ha cnvHe u MHTYBauum c ocoboit OCTOPOXKHOCTbIO Obina
BbINo/IHEHa nanapotomusa (LSTCS) ¢ npoBeaeHnem remocTasa npu
pacceyeHnn BPIOLIHOM CTEHKM U pa3pese MaTKW; Yepes 2 MUHYTbI
M3BNEYEH N0A MYXKCKOro nona, secom 1,940 rpammos; OueHKa
no wkane Anrap 1:5; 5:7. Mocne n3eneyeHnsa pebéHka 1 NnaueHTbl
OBaXAbl BBeAEH OKcuTOuMH B ao3e 3 E[l, a 3aTemM OKCUTOLMH
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Puc.1 /lonnnep-axoxkapouoepagpus 0emoHcmpupyem 8biCoKuli 2padu-
eHm Ha MK (nukoeeili — 49 mm Hg, cpedruli — 27 mm Hg)

Fig. 1 Doppler echocardiography demonstrating high gradient on the
MV (peak — 49 mm Hg, mean —27 mm Hg)

of a dysfunction of the prosthetic valve was confirmed by a
fluoroscopy.

A multidisciplinary team including a cardiologist, maternal-
fetal medicine specialist, neonatologist, anesthesiologist, and
the cardiothoracic surgeon was ad hoc mobilized to plan safe
management for the mother and fetus; the developed plan included
an emergency delivery via low-segment transverse cesarean section
(LSTCS) and open-heart surgery (redo MVR). The patient was
informed about the opinion of the specialists and the options of the
valve types; she agreed with the specialists’ conclusions and chose
the mechanical valve for replacement. The patient was transferred
to the cardiothoracic surgery operation room 2 hours after arrival at
the hospital.

In the operating room, the patient could not take a supine
position due to severe shortness of breath. Therefore, the anesthesia
care team task was to prepare the patient for general anesthesia; two
intravenous catheters 18G and radial arterial line were introduced
for the CS, while the insertion of a central venous catheter (CVC)
was to follow after the delivery. A rapid sequence induction with
Fentanyl 100 pg, Etomidate 20 mg, and Rocuronium 100 mg in a
sitting position was performed. Immediately after transfer to the
supine position and intubation, LSTCS was performed with special
care for hemostatic measures upon abdominal wall dissection and
uterine incision; two minutes later a male fetus was born with a
weight of 1,940 grams; Apgar scores 1:5; 5:7. After the newborn and
placenta were delivered, three units of Oxytocin were administered
twice, followed by an Oxytocin infusion drip of 20 u/L applied before
skin closure and uterine tone restoration.

As planned earlier, a CVC was inserted, and the cardiac surgery
started with a midsternotomy. Cardio-pulmonary bypass (CPB) was
performed under normothermic conditions. Intraoperatively, a
stuck leaflet of the mechanical MV caused by a large thrombus (Fig.
3) was discovered. Redo MVR using a mechanical valve (On-X® 25
mm) was successfully performed. The CPB lasted 80 minutes and the
cross-clamp time was 58 minutes. Cardiac output was restored after
weaning from CPB with an infusion of noradrenaline (13.4 pg/min;
0.2 ug/kg/min). The patient was transferred to the cardiac surgery
intensive care unit with subsequent extubation performed 8 hours
later. The patient’s postoperative period was uneventful. Immediate
postoperative anticoagulation therapy was started with heparin and
continued with coumadin treatment in the late postoperative period.

Postoperative transthoracic echocardiography demonstrated
the functional mechanical MV with minimal gradients (peak

TISOE MIOT

Puc. 2 [lonnnep-axokapouozpagus demoHcmpupyem 8bicokuli padu-
eHM Ha MPUKycnUOanLHOM KAanaHe

Fig. 2 Doppler echocardiography demonstrating high gradient on
tricuspid valve
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BBOAM/ICA KanesbHO B Ao3e 20 E[1/n A0 YWMBAHWA KOXKHOMN paHbl U
BOCCTaHOB/IEHMS TOHYCA MATKM.

[anee 601bHOWN OblN YCTAHOBNEH LEHTPAsIbHbIA BEHO3HbIN
KaTeTep, nocne yero 6bina BbINOJHEHA CPEAMHHAsA CTEPHOTOMMA.
McKkycctBeHHoe  KposoobpalieHue (MK) 6bino nposeseHo B
yCnoBusax HopmoTepmun. B xome onepaumm 6bin 0O6HapyKeH
KPYMHbIN TPOMO, 3aKAMHMBLLMI OAHY U3 CTBOPOK MEXaHWYECKOro
MK (pwc. 3). YcnewHo 6bl1a NponsBegeHa ero 3aMeHa Ha HOBbIV
MexaHuyeckuii KnanaH (On-X® 25 mm). Bpems MK coctasuno
80 mUMHYT, Bpema nepexatva aoptbl — 58 muHyT. CepaeyHasn
[eATe/IbHOCTb BOCCTaHOB/IEHA MOc/ie OCTaHOBKM MK BBeaeHMeMm
HopagapeHannHa (13,4 mkr/muH; 0,2 mKr/Kr/muH). MaumeHTKa
6bl1a nNepesBedeHa B OTAENEHWE WHTEHCMBHOM Tepanuu otaena
Kap4Mo-TopakaibHOM XMPYPrum, U Yepes 8 4acoB IKCTyOMpoBaHa.
MocneonepaumoHHbI  nepuos, Yy HeE npoTeKan  NafKo.
HemeaneHHo nocne onepawLmmn HayaTa aHTUKOAryISHTHasA Tepanus
renapuMHOM C NPOAO/KEHWMEM NEYEHUS KYMAZMHOM B MO34HEM
rocneonepauyoHHOM nepuoae.

MocneonepauyoHHas TpaHCTOpaKaabHasA 3xoKapauorpadus
NPOAEMOHCTPUPOBANA YAOBNETBOPUTENbHOE DYHKLIMOHMPOBaHNE
MexaHunyeckoro MK ¢ MMHMManbHbIMM TPagMeHTamn (MUKOBbIN
rpagneHt — 7 mm Hg, cpegHuit rpagmeHT — 3 mm Hg); rpagneHT
peryprutaumm Ha TPMKYCNUAANAbHOM KaanaHe TaKKe CHU3WACA 40
Hopmbl (19 mm Hg).

BonbHasA BbiNMcaHa B yA0BNETBOPUTENBHOM COCTOAHUM Yepes
10 aHe nocne onepaunu. Mpouecc BeAeHNA HOBOPOXKAEHHOIO B
OTAe/1eHUN UHTEHCUBHOM Tepanum HOBOPOXKAEHHBIX NpoTeKan 6e3
OCNOXKHEHWIA, U Ha 14 aeHb peB6EHOK BblN BbINUCAH M3 CTaLMOHapa.

OBCYXAEHUE
Mpyv  HacTynaeHUM OEPEMEHHOCTM Y  KEHLWMWHbl C
MeXaHn4yeCKMM KnanaHom cepaua onTumanbHaA aHTUKOa-

TYIAHTHaA TepanuA BCerga ABAAETCA COXKHOM 3agavelt u
TpebyeT ocTopoxKHoro mnogxoga [3, 6, 7]. AHTMKOArynsHT
KyMaguH, 06bI4HO Ha3Ha4YaeMbll NaLuMeHTaM C MexaHUYeckumu
KNanaHamu, accoumuupyetca ¢ 60nbWKMM PUCKOM 3MbBpuonatnm
1 obnafaet TepaToreHHbIM AeNCTBUEM, Bbi3blBaA BPOXKAEHHYIO
NaToNorMi0  LeHTPaNbHOM HEPBHOM CUCTEMbI WAW Tnas, He
rOBOPA YKe O BbICOKOW YacToTe abopToB MU MEPTBOPOKAEHNS.
B cBA3M c Takum obunnem nobouHbix 3PdeKTOB, HauMHas
co |l TpumecTpa BaXHO 3aMeHWTb aHTUKOAryNAHT Ha
HW3KOMOJIEKYNIAPHBIA renapuH. XoTA nocnedHuid obnagaet
XOPOLWMWM aHTUTPOMB03MBONINYECKMM [eMCTBUEM, OAHAKO OH,
No-NpeXXHemMy, CBA3aH C NOBbILEHHbIM PUCKOM KPOBOTEUYEHUI BO
Bpems 6epemeHHOCTM 1 poaos [3].

YunTbiBan BCE BbllIECKa3aHHOE, AMCKYCCMA O TOM, KaKoW
KnanaH nydwe BblbpaTb AR KEHLMH AEeTOpPOAHOro BO3pacTa
— MEXaHWYeCKMin UM BUONOrMYECKM — OCTAETCA aKTyaslbHOM
[2]. B omamnume oOT MexaHMYeckux, Buonornyeckne KnanaHsol
He TpebyloT npuéma aHTUKOArynaHToB, HO WX Haubonee
pacnpocTpaHéHHOM npobnemoit ABnseTca ObiCTpoe HapylleHwe
CTPYKTYpbl, YTO MOXeT BbI3blBaTb CTeHO3 [2]. Takum obpasom,
MOCKONbKY HeT ybeauTenbHbIX [0Ka3aTeNbCTB B NOAAEPHKKY
MCMO/Ib30BaHNA OAHOTO KAaKOro-TO TUMA KAamnaHoB N0 CPaBHEHWIO
C Apyrvm, TO 6e3ycnoBHbIN BbIOOP GMONOTMYECKUX KNanaHoB Y
BCEX MAUMEHTOK BO u3bexaHuwe npobnem C aHTUKOArylsHTHOM
Tepanuen He AsnAeTcA onpasfaHHbIM. CnegoBaTeNbHO, BaXKHO
0bcyauTh CTpaTerMn, KoTopble MOryT BbITb peasim3oBaHbl B Cayyae
HeahPEeKTUBHOCTM aHTUKOATYIAHTHOW Tepanuu, NpPUBOAALLEN K
AnchYHKLUMM KnanaHa.
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gradient — 7 mm Hg, mean gradient — 3 mm Hg); the tricuspid valve
regurgitation gradient also decreased to normal (19 mm Hg).

The patient was discharged in satisfactory condition 10 days
after the surgery. The neonate course in the neonatology intensive
care unit was uneventful and the newborn was discharged at the age
of 14 days.

DISCUSSION

Pregnancy in a woman with a mechanical valve makes higher
demands to anticoagulation therapy and requires a careful approach
[3, 6, 7]. Coumadin, an anticoagulation drug, that is commonly
prescribed to the patients with mechanical valves, is associated with
a high risk of embryopathy and teratogenic effects, such as central
nerve system or eye abnormalities, not to mention the high abortion
rate or stillbirths. Due to this overabundance of side effects, starting
from the 2" trimester it is important to change the anticoagulation
drug to a LMWH. While LMWH has a good anti-thromboembolic
effect, it is still associated with an increased risk of bleeding during
pregnancy and delivery [3].

Given everything mentioned above, there is a place for debate
about the most suitable type of valve (mechanical or biological) for
women of childbearing age [2]. Unlike mechanical valves, biological
ones do not require anticoagulation, but their most common
problem is fast structure degeneration which can result in stenosis
[2]. As there is no convincing evidence of the superiority of one type
over the other, the choice of a biological valve in all patients to avoid
problems with anticoagulation therapy is not justified. It is important
to determine strategies that can be used when anticoagulation
therapy fails, leading to valve dysfunction.

Here we describe three potential strategies for pregnant
patients with valve dysfunction. The first strategy is fibrinolytic and
heparin therapy. There are literature data describing successful
thrombolytic therapy in the first trimester. At the same time, we
failed to find any data on the fetal risks in the third trimester of
pregnancy following thrombolytic treatment [8, 9].

A second strategy is isolated emergency redo MVR with
preserved pregnancy which may be recommended if the gestational
age is less than 28 weeks. It is indicated in cases with big thrombus
and heart failure of the NYHA 1II-IV functional class. Unfortunately,
this approach can increase the risk of fetal mortality to 29% and fetal
loss also remains high (10-40%), due to CPB-associated effects, such

Puc. 3 O6cmpyKUUSs MEXaHUYECKO20 KAanaHa cepdua mpombom
Fig. 3 Intraoperative photo of thrombus on mechanical MV
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Ham npeacTaBnstotca  LenecoobpasHbiMM - TpU  NOTEH-
LUManbHble CTpaTerMu, KOTOpble Mbl MOXEM PeEKOMEHA0BaTb
ana 6epemeHHbIX C AMCOYHKUMeN KnanaHoB. MepBas M3 HUX
— 310 PUBPUHONUTMYECKas M renapuHoTepanua. B nutepatype
€o0bLwanock 06 ycnewHom TPoMOOUTUYECKOM TepanMK B NepBOM
TpumecTpe 6GepeMeHHOCTW, B TO Ke BPEMA HaM He y4anocb
HaWTM COOBLIEHMIM O pUCKe O4NA NAoAA B TPETbEM TPUMECTpe
6epemeHHOCTM Npu Takol Tepanwuu [8, 9].

BTopasa cTpaTerMs — M30/MpOBaHHAsA 3KCTPEHHasA 3ameHa
KNanaHa C COXpaHeHWeM W MPOAOHIMPOBAHMEM BepemeHHOCTU
npu eé cpoke meHee 28 Hegenb. OHa MOKasaHa MpPWU HanM4Um
KpynHbIX TPOmMBOB W  cepaeyHol  HepoctatouHoctn -V
dyHKUMOHaNbHbIX Knaccos no NYHA. K coKaneHuto, 3TOT nNoaxos
MOKET YBE/IMUUTb PUCK BHYTPUYTPOBHOM cMepTHOCTM Ao 29%, a
rmbenb nnoaa octaércs Bbicokol (10-40%) m3-3a Takux GaKTopos,
Kak WK, rmnotepmusa, remoguniouma, NoAHaA renapuHusauma,
Henynbcupyowmin KposoToK [3, 7, 10]. Yto Kacaetca pwucka
MaTEPUHCKOM CMEPTHOCTM, BaXKHO OTMETUTb, YTO B 3TUX CAyYasnx
OH He MNPEeBbILAET PUCKOB A1 HEbepeMeHHbIX NauMeHToK [11].

TpeTbs cTpaTerns npeactaBaseT coboit ogHomomeHTHoe KC 1
3ameHy MK, KOTOpYIO MOXKHO MPOBOAUTL MO TEM XKe MOKa3aHWUAM,
YTO M BTOPaA CTpaTernsa, HO PEKOMEHYETCA BbINONHATb NPU CPOKE
b6epemeHHocT 6onee 28 Hedenb. JTa CTpaTernsa WCKAOYaeT
BHYTPUYTPOOHbIA PUCK, CBA3AHHbIN C npumeHeHnem WK, u
CHUKaeT HEOHATa/IbHYI0 CMePTHOCTb A0 15% [12-14].

B Hawem cnyyae KapauoTopaKasbHasa 4YacTb onepauuu
npowna 6e3 oCNOKHEHWI, NOTpeboBanacb NUWb MUHUMAbHAA
Ba3OMpeccopHas  nNoadepkka  HOpaapeHa/MHOM no  eé
3aBepLlueHnn. OgHaKo, MOCKONbKY ANCOYHKLMA KNanaHa BO BpeMA
6epemMeHHOCTU  ABMSETCA  MEXOUCLUMMIMHAPHOW npobiemoid,
NOMUMO J/IeYEeHUsi CepaevHO-COCYAMCTOro 3aboneBaHuA BaKHO
0bcyanTb aHecTesnonormyeckoe obecnevyeHue, KOTOPOE TaKKe
MMEET peLlatolLee 3HAYeHNe ANA BbIKMBAHUA MaTepu WM NNoAa,
HO B /AUTepaType 3TOMY YAENeHO HEeAOCTaTOMHO BHUMAHUA.
OnTMMM3aLMA remMoaAMHAMUKM W AblXxaHus OONbHOM, a TaKke
6e3onacHOCTb pebEHKa Ha BCEM NPOTAXKEHWUM ONepaLymn ocTatoTcs
BaXKHEMWMM NPUOPUTETOM A/1A Bpaya-aHecTesnonora. B Hawem
C/ly4ae NoAroTOBKA K 06Lei aHecTe3ny HauMHanach B NOMOKEHUM
NauMEHTKN CuadA, TaK Kak OHa He MOI/Na AblWaTb B MOMOXKEHUU
néxa. Kpome Toro, npu KC ucnonb3osanucb TOMbKO Aga B/B
KaTeTepa M OAHa apTepuasbHaA KaHoNA, TaK Kak Mbl CTPEMUANCD
MWHUMM3NPOBATL BPEMSA MOTEHUMANbHOTO AWCTpecca NaoAa.
YiKe yepe3 2 MMHYTbl MOC/Ee Hayana onepauum pPebEHOK 6bin
M3BNEYEH, Nocse Yyero Obln YCTAaHOB/EH LEEHTAP/IbHbIA BEHO3HbIM
KaTeTep. bbll NpoBeAéH TLLATENbHbIN FreMOCTas, ABaXKAbl BBEAEH
oKcuToumH (3 EL]), Hayanacb 3ameHa npoTe3a MK ¢ nocneayowmm
KanesbHbIM BBEAEHMEM OKCUTOUMHA, MPU 3TOM BO Bpems BCeX
3TUX MEPONPUATUI HUKAKMX TEMOANHAMMYECKMX OCNIONKHEHUN He
BO3HMK/O.

B nuTepaType ONMCaH aHaNoOrMYHbIM CAyYaid, Korga Mmencs
BbICOKMIN PUCK MAaTOYHOro KposoTeyeHua nocne UK, yto morio 6ol
NPUBECTU K SKCTPEHHOM rucTepakTomun [15]. CnegyeT OTMETUTD, YTO
TUCTEPIKTOMMUM MOXKHO M36€XKaTb NpU TLATENbHOM remocTase nepes,
renapuHusaLyen U NocToAHHOM WHQY3UM OKCUTOLMHA B TeyeHWe
BCEro BPEMEHM onepaumu, YTo ewé pas NoayEpKMBAET BarKHOCTb
NPaBW/IbHOTO aHECTE3MON0MMYECKoro obecneyeHun [12-14].

XoTa Mbl NpMBOAMM  WUCTOPUIO GONE3HM TONbKO OAHOM
NaumMeHTKN, cneayeT cAenaTb BbIBOA, YTO KaxkAabli NopobHbIv
CNy4alk MOMKET COMPOBOMAATLCA CEPLE3HBIMM OCNOKHEHUAMM,
MU OMUCaHWe [AHHOM MNaUMEHTKM MOXKeT ObliTb MonesHbiM Ans
MHOTUX MEIAMLUMHCKUX CMEeLManncToB, TakUX KaK KapAuvonoru,

as hypothermia, hemodilution, full heparinization, non-pulsatile
flow [3, 7, 10]. Regarding maternal mortality risks, it is important to
mention, that in these cases they do not exceed the risks for non-
pregnant patients [11].

The third strategy is a one-time emergency CS and redo MVR if
the gestational age is more than 28 weeks. The same indications may
be applied as in the second strategy. This strategy excludes fetal risk
of CPB and reduces neonatal mortality to 15% [12-14].

In our patient, cardiothoracic surgery was uneventful and ended
with only minimal vasopressor support of noradrenaline. However,
as a dysfunctional valve during pregnancy is a multidisciplinary
problem, along with cardiovascular treatment, it is important to
discuss anesthetic management, which is also crucial for the mother
and fetus's survival, but information in the literature on it is scarce.
Hemodynamic and respiratory optimization for a mother and the
safety of a baby at any stage of surgery remain an utmost priority
to the anesthesiologist. In the described case, we started induction
in a sitting position of the patient, as she could not breathe in the
supine position. CS was completed with only two i.v. catheters
and an arterial line, as we tried to minimize the time of potential
fetal distress. The child was born only two minutes from the start
of the CS, thereafter CVC was inserted. Scrupulous hemostasis was
done, and Oxytocin (3 units) was administered twice. A redo MVR
was started followed by a drip of Oxytocin, and no hemodynamic
problems were encountered during heart surgery.

As described in another case report, a similar patient with
obstructed mitral prosthesis had a high risk of uterine bleeding during
bypass which might have necessitated emergency hysterectomy
[15]. It should be mentioned that hysterectomy can be avoided
with scrupulous hemostasis before heparinization and a continuous
oxytocin infusion during CPB, which highlights the importance of
proper anesthetic management [12-14].

Our case demonstrates the importance of harmonious
teamwork of cardiologists, gynecologists, neonatologists,
anesthesiologists, and cardiothoracic surgeons to prevent maternal
and fetal mortality in patients with prosthetic heart valves.

CONCLUSION

Adequate anticoagulation therapy in pregnant patients with
mechanical valves is of utmost importance. Obstructed mechanical
valves in pregnant women, especially within the period of fetal
viability, is a rare but highly challenging situation requiring a
multidisciplinary approach to the patient’s management. The
combined strategy of delivery and valve replacement even in
emergency situations needs to be well-planned in the best interests
of both the mother and the neonate.
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TMHEKONOTW, HEOHATO/OMM, aHECTE3NOOMM, KapAMOTOpPaKanbHble
XMPYPrY, KOTOpble AO0XHbI BbiTb FOTOBbI 4eCTBOBATL BbICTPO U
a[ieKBaTHO A/1A NPEAOTBPALLEHWA MATEPUHCKON U MAaAeHYeCKOoM
CMEpPTHOCTM.

3AK/NIOYEHUE

ApeksaTHas AHTUKOArynAHTHAA TepanuAa BO BpemA 6epe-
MEHHOCTU Y NaUUeHTOK C MeXaHUYEeCKMMU KnanaHamun cepua

MMeeT nepBocCTENeHHoe 3HadeHue. JUCOYHKLUMA MexaHUYecKoro
KnanaHa y 6epemeHHOM, 0COBEHHO B MNepuos MOTEHLMANbHO
KM3HecnocobHoro naoaa, ABNAETCA PeaKoi M Npu 3TOM Becbma
CNOMHOW  cUTyaumen, Tpebylowen MyabTUAUCLMNAMHAPHOTO
noaxofa Ha Kaxaom 3Tane BegeHua. KombWHWMpoOBaHHasA
cTpaTerMs pojopaspelleHns W 3ameHbl KnanaHa faxe B
HEOT/IOXKHbIX CUTYyaUMAX [O/KHA ObiTb XOPOLIO CM/IaHMPOBaHa,
4TO6bI NPUHECTMU NONb3Y KaK MaTepH, Tak U HOBOPOKAEHHOMY.
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IO0uaen

MCOBAEB MY3A®AP [XKYMAEBUY
O00KMOP XUMUYECKUX HAYK, Npogeccop

75 net co AHA poXKAeHUA

12 ceHTAbpA 2023 1. UICNONHWUAOCD 75 NET CO AHA POXKAEHUA M3BECTHOMO YYEHOIO, JOKTOPA XMMMYECKMX HayK, npodeccopa Mcobaesa Mysadapa
JkymaeBuya. CBOIO TBOPYECKYIO XKU3Hb OH MOCBATUA Pa3BUTUIO OPraHUYECKON XMMUKM, PaboTas B PasMUHbIX y4ebHbIX U HayUYHbIX OpraHM3aumax. 3Ha-
4MTENbHOE BPEMA HaXOAACH Ha JOMIKHOCTM Npodeccopa Kadeapbl bruoopraHuyeckoi u duskonnonaHomn xummm TTMY um. Abyanm néHm CuHo, Ucobaes
M.[. yZenan BHAMaHWe passBuUTUIO MEAULMHCKOW XMMUM, BK/IOYAA TaKOe HamnpaBAeHWe KaK CUHTE3 HOBbIX BMONIOMMYECKM aKTUBHbBIX COEAUHEHUN U
BbIABNEHME 3aBUCMMOCTM B pAay «CTPyKTypa — akKTUBHOCTbY. COBMECTHO € COTPYAHUKaMM Kadespbl UM NONYYEHbI YHUKAbHbIE AaHHbIe, KacatoLmeca
CTPYKTYPHOW OpraH13aLmy HenpeaesbHbIX COEAUHEHMNN, B KOTOPbIX UMEIOTCA CONPAXEHHbIE ABOMHAA U TPOMHaA CBA3W. B YacTHOCTH, 6bIN0 NOKa3aHo,
4TO pasnume B BUONOTUYECKOW aKTUBHOCTH M30MEPOB EHWHOBBIX TPUOIOB U MX MPOU3BOAHBIX CBA3AHO C XapaKTEPOM BHYTPUMOEKYNAPHbIX B3aUMO-
OeNCTBUIA.

HayuHble nHTepecsbl Mcobaesa M.[. cBA3aHbI TaK e ¢ pa3paboTKoi HOBbIX NOAXOA0B K CUHTE3Y MATU- U LECTUYIEHHbIX FETEPOLIMKINYECKUX CO-
eAVNHEeHWI Knacca TMasoNUANHOB U TMAANA3UHOB, UCCIIEA0BAHUIO UX BUONOTMYECKOM aKTUBHOCTU U CTEPEOXMMMUYECKOW 0COBEHHOCTU. BbisiBAEHO, YTO
yKasaHHble coeiMHeHNA 061aat0T BbICOKOW 6aKTePULMAHOM aKTUBHOCTBIO M NPOAB/AIOT aHTUKOAryNAHTHble cBOWCTBA. MocnesHee 0COHEHHO BaKHO B
cBeTe pa3paboTKM NeKapcTBEHHbIX cpeacTB NpoTue Kosua-19. YuntbiBas HoBelwKe AaHHble No pa3paboTke eKapCcTBEHHbIX CpeacTs, Mcobaes M.A. ¢
COTPYAHWKaMM pa3paboTan MeToA NoNyHeHWA NeKapCTBEHHbIX CPEACTB B ONTUYECKM aKTUBHOM dopme. MpeanoKeHa TEXHONOMMYeCKan cxeMa pasgene-
HUA XMPa/bHBIX ALLETUAEHOBbIX aMMHOB Ha ONTUYECKME aKTUBHbIE M30MEPbI, U Ha UX OCHOBE NOJTYYEH aHa/Ior IeKapCTBEHHOTO cpeacTea «KapbaTuH» B
ONTUYECKM aKTUBHOMN GOpPMe, a TaKKe PAf, reTEPOLIMKINYECKUX MPOU3BOAHbIX.

OnpesenéHHoe MecTo B Hay4HbIX UcciegoBaHnax Mcobaesa M.[. 3aHUMAIOT CTEPEOXMMUA U BHYTPUMONEKYNAPHbIE B3aUMOZEICTBIA B Henpe-
[eNbHbIX U reTePOLMKANYECKUX COEAMHEHMAX, A TaK e pa3paboTka TexHoNorMM ryboKoi nepepaboTKM YA U YINEeBOAOPOLHOIO CbipbA C LIeNbIO NoAy-
UEHMA Ha UX OCHOBE BUONOTMYECKM aKTUBHbBIX COEAMHEHMUI U TEXHUYECKMX afCOPOEHTOB.

CBoI0 Hay4Hyto aeaTenbHocTb Npod. Mcobaes M.A. Hayan B8 1971 r. B cTeHax MHCTUTYTA XMMUMKM HauMOHaNbHOW akagemMuu HayK TafKMKUCTaHa,
Kyaa 6bln HanpasneH No pacnpeseneHnIo NOC/ie OKOHYaHWA xumuyeckoro dakynsteta TTHY. YunTbiBas HakonaeHHbIN onblT paboTbl B 061acTv paguo-
CMEKTPOCKONUM, MOMYYEHHDIV UM NPU BbINOAHEHWUW AUNIOMHOMN PaboTbl, OH BblN HaNpPaBAeH Ha CTaXKMPOBKY B MHCTUTYT XMMUMM NPUPOAHBIX COeAnHe-
Huit AH CCCP 1 MHCTUTYT xummnyeckol dusnkm (MXP) AH CCCP r. MOCKBbI 415 OCBOEHMA METOAA AAEPHOTO MAarHUTHOro pe3oHaHca (AMP). B HacToswee
BPEMA 3TOT METOZ, UCMO/b3YeTCA B MeAuLUMHe Nog HasBaHnem «MarHWTHO-pe3oHaHcHaa Tomorpadua». 50 net Hasag metog AMP TonbKo BxoAMN B
MPaKTUKY HaYYHbIX YYPEXKAEHWI, N KONMYECTBO CNELIMAZIMCTOB STOFO HanpaBeHUA 6bl1o orpaHUMYeHHbIM. CneLnanunsaLma, No KOTOPOK OH NPoXoaun
noAroToBKy, byayun acnupaHtom UXD AH CCCP 6bina HanpasieHa Ha npumeHeHne metoga AMP B opraHuyeckoi xumuun. B 1974 r. B MocKkoBckom
MHCTUTYTE TOHKOM XMMUYECKOIN TexHonornm um. M.B. JlomoHocoBa ycnewHo npoLwsia 3aluTa KaHanaaTtckoi aucceptaumn M.J. Ucobaesa Ha Temy
«MccnenoBaHue XMpanbHOCTU COeAMHEHMIA a30Ta MeTogoM AIMP».

B oT3bIBax Ha AuccepTaumio 6bi10 OTMEYeHO, YTo, bnaroaapa NoAYYeHHbIM AaHHBIM YAaI0Ch ONPeAeNUTb OCHOBHbIE TPe6OBaHUA K NOMYYEHUIO
COEAVHEHUIA C XMPa/bHbIM LLEHTPOM TO/IbKO Ha aTome a3oTa. Mpoo/KUTENbHOE BPEMS, MO 3aBepLUeHUto y4ébbl B acnupaHType, M.A. Mcobaes 3aHu-
MaeTca BHeapeHrnem metoga AMP B NpaKTUKY y4EHbIX TagKMKUCTaHA. B 3TOT nepmog um onybaunkosaH Lnka 6onee 10 ctateit nog, obLwmm 3arnasuem
«AMP xupanbHbIX MONEKYN», ONyBAUKOBaHHBIX B BedyLiem u3gaHum AH CCCP — «ypHane opraHMYecKom XMmMum». 3T SOCTUKEHUA NOCAYKUAN OC-
HOBOW /1A €ro JOKTOPCKOM AnccepTaLmnm Ha Temy «CriekTpasibHOe NPOABAEHUE CNAabbIX MAarHUTHBIX U CTEPEOXUMUA SNIEKTPOHHON3OLITOUHbBIX CUCTEMY,
ycnewHas 3aLuuTa Kotopoii coctosnach B 1997 r. Yepes rog M.[. Ucobaes nonyumnn 3saHue «Mpodeccop» no creumanbHocT «OpraHnyeckas Xummua»
33 NoAroToBKy 6onee 5 KaHAMAATOB HayK. B HacTosALlee Bpema B YnC/Ie NOATOTOBAEHHbIX Npod. NcobaesbiMm M.[. BbICOKOKBAIMOULIMPOBAHHBIX Hayy-
HbIX KafpOB 2 [OKTOPA XMMUYECKMUX HayK U 10 KaHAMAATOB HayK. 3a ycnexu B Hay4HbIx uccieposaHuax Mcobaes M.J. ABaxabl HarpaxkaéH NMoyétHol
rpamoToii Mpesuanyma HAHT u meganbto 3a 50 neT pabotbl B cucteme HAHT.

B BblWweALweil B NpoLLiom rogy MoHorpadum 0606LLeHbl pesynbtaTbl MHOTONETHUX uccnegosanuii M.J. Ucobaesa. B TeueHne mHorux net Mcoba-
eB M.[]. aBnAeTca uneHom auccepTaumoHHoro coBeta BAKa P®, dyHKumoHupytowero npy UHcTutyTe xumun HAHT, a B nocneaHue aBa roga ABnAeTca
3am. npegceAaTens aToro coseTa.

OH 136paH YNeHOM peaaKLMOoHHOM Konnernm ypHanos «Journal of Modern Green Energy» u «Journal of Chemistry of Goods and Traditional
Medicine», MHAEKCHMpPYeMbIX Scopus.

Ncobaes M.[. y4acTBOBan BO MHOMMX Hay4YHbIX GOpyMax MexayHapoAHOrO YPOBHA W NPeACTaBAAN Hally CTPaHy Ha KoHbepeHuumax B Kutae, Poc-
cuu, Noptyranum, LWeeuwu, KaHage, BeHrpuu, XopsaTtuu, Y3bekucraHe u ap. Xopoluee 3HaHWe aHIMMICKOro A3blKa NO3BOIAET eMy NPOBOAUTL B CTEHAX
TIMY um. Abyanu n6HM CUHO 3aHATUA CO CTyAEHTaMM U3 UHAWMM U ApYrUX CTPaH.

PykosoO0cmeo TaOHUKCKO20 20Cy0apcmeeHH020 MeOUUUHCK020 yHUsepcumema um. Abyanu ubHu CuHo, pedKosneaus 1ypHana
«BecmHuk AsuyeHHb!» UckpeHHe no3opasastom My3apapa [xymaesuya c obusneem U enarom emy Kpernkozo 300p08bs, 0yuwesHo20
pasHosecus, MUpHo20 Heba Hao 2010800 U cYaCMbA 8 AUYHOU HU3HU
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IO0mnaen

ABAMEBA JUNBAP XOOXXUEBHA
KaHOUAam medUUUHCKUX HaYK, doueHm

70 net co AHA poXKaeHUA

AbppeBa Ounbap XogsuneBHa poannack 21 ceHtabpa 1953 roga B r. Jywanbe. B 1970 rogy 3aKoHUMNA CPEAHIOKD LUKOJY, B 3TOM e rogy nocry-
nuna Ha nedvebHblin GpakynsteT TTMU um. Abyanu nbHM CUHO W, OKOHYMB €ro C KPacHbIM AWUNAOMOM, B 1976 rogy nonyunna cneumanbHOCTb Bpaya-ne-
yebHwuKa. B 1976-1978 rr. npoxoamna KAMHUYECKYIO OPAMHATYPY Ha Kadenpe KOXKHbIX U BeHepuueckux 6onesHei npu TTMU nm. Abyanm nbHu CuHo. C
1980 roaa paboTana accucTeHTOM Kadeapbl KOXKHbIX U BeHepuyeckux 6onesHeit TTMU um. Abyanu nbH CuHo. C 1982 no 1986 rog, ABNsANaC 3a04HbIM
acnupaHTom LleHTpanbHOro KOXHO-BEHEPONOrMYeCKOro MHCTUTYTa ropoaa MockBbl, a B 1987 rogy ycnewHo 3aluTnaa KaHAWAATCKYI0 AnccepTaLmio
noa, pykosoactsom npodeccopa Penoposckoit P.O. no Teme «YecoTka y AeTelt B YCIOBUAX HapKOro KaMmata TagKMKUCTaHa (0COBEHHOCTU TeueHus,
KNMHVKM W NeveHmna».

Abppesa [.X. Ha NPOTAKEHUU MHOTUX NIET ABNANACH YYEHBIM CEKPETapeM AnccepTaumMoHHoro coseta BAK PO no KoKHbIM 1 BeHepuieckum 6o-
nesHam npu TTMY um. Abyanu nbumn CvHo, npeaceaatenem kotoporo 6bin npodeccop 3ompos MN.T. C 2000 roga no Hactoswee Bpema Abauesa O.X.
ABNAETCA JOLEHTOM Kadenpbl AepMaTOBEHEPOIOTUM, BPAYOM BbICLLEN KaTeropuu, yA0CToeHa 38aHnA «OTIMYHUK 34paBooxpaHeHunsa Pecnybavku Tag-
KUKUCTaH. MOCTOAHHO Y4acTBYET B HAYYHO-NPaKTUYECKMX KOHDEPEHLIAX KaK B pecnyb/inKe, Tak 1 3a pybexom, BeAET akTUBHYIO paboTy no npobneme
reHogepmato3os B Pecnybinke TafKMKUCTaH.

Abavesa [.X. NpOBOAUT NPAKTUYECKUE 3aHATUA U YMTAET IEKLMM HA PYCCKOM M aHTIMIACKOM A3bIKaX, FOTOBUT y4ebHO-MeToauyeckme nocobus ansa
MHOCTPaHHbIX CTyAeHTOB. flBnAeTcA aBTopom bonee 258 nevatHbIx paboT, 5 yuebHO- METOAMYECKMX Pa3paboToK, 4 paLnpeanioKeHUNA.

Pykosodcmeo Ta0#UKCKO20 20Cy0apcmeeHH020 MedUUUHCK020 yHusepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuk AsuyeHHsl» nosopaenaiom Abouesy [unbap XodxuesHy ¢ tobuneem u #enarom eli
Kperko2o 300p08bs, cHacmeoA U ycriexos 8 0anbHeliwel npakmuyeckod,
nedazoau4eckoli u Hay4Hol desmensHoCMu
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®AM3YNAEB AKABOP ABIYCATOPOBUY
KaHOudam MeOdUUYUHCKUX HAYK, doyeHm

60 net co AHA poXKAaeHUA

daisynaes [xabop Abaycatoposuy pogunca 23 asrycta 1963 roga B 1. Qywanbe. B 1981 rogy noctynun 8 TTMU um. Abyanv nbHmn CuHo Ha neau-
aTpUYECcKUiA BaKyNbTET, KOTOPbI OKOHYMA B 1987 roay no cneumanbHocTn «Meanatpus». B 1987-1988 rr. npoxoAun UHTEPHATYPY NO AETCKOW XMpyprau
8 PKB Ne 3 um. A.M. [ibakosa. C aBrycta 1988 roga no 1989 roa pabotan B fopoacKoi AeTcKoM NoankanHuke Ne 10 AeTCKUM XMpyprom.

B 1989-1991 rr. paboTan AETCKMM XMPYProm B KAMHUKe aeTckon xmpyprum. C 1991 no 1999 rog, 3aBe0Ban CNeLManU3MpoBaHHbIM AETCKUM MPU-
EMHbIM xupyprudeckum otgeneHnem PKB Ne 3 um. A.M. [bsakosa.

B 1988 roagy ®aiizynaes [.A. npollén cnewmanvsaLmio no Kpmoxmpyprim 8 r. Mockse. B 1995, 2001, 2005 rogax npoxoaun Kypcbl yCOBEPLIEHCTBO-
BaHMA N0 BONPOCaM AETCKOMN XMpyprum Ha 6ase TUMNMMK 8 r. AywaH6e. B 2010, 2015 1 8 2020 rogax npoLwén cneupanmsaumm Ha 6ase TTMY um. Abyanu
M6HM CnHo. B 2017 1 B 2022 rofax NPOXOAMA KypCbl MOBbILEHWA KBaMdUKALMK Ha TOM e base.

®daiisynaes [.A. ABNAETCA XMPYProMm BbiCLUEH KaTeropuu. B KnHWKe BeAET NpUém 60oNbHBbIX, peLlaeT BONpPOCh! AUarHOCTUKM, COPTUPOBKM U rOCMK-
Ta/n3aLMM NNAHOBbIX 6ONbHbIX. XOPOLLO BAALEEeT METOAUKON 06CNef0BaHNA, ANArHOCTUKM U TEXHWUKOMN BbINOJIHEHWA ONEpaTUBHbIX BMELLATeNbCTB Ha
opraHax BpIOLIHOW NOI0CTM U 3aBPIOLLIMHHOIO NPOCTPAHCTBA, CBOOOAHO OPUEHTUPYIOCH B SKCTPEHHbIX CUTYaLMAX.

Hapagy c neuebHol, oH NPOBOAUT M Hay4Hyto paboTy. UmeeT 80 onybanMKoBaHHbBIX PaboT, 3 M306peTeHUs U 7 PaLMOHAIN3aTOPCKUX NPES/IOKe-
HUWWA. BbiNycTa 2 MeToaMYeCcKMe peKoMeHAALMN U ABe MOHOrpadum.

30.12.2013 roaa ycnewHo 3aLmnTuA KaHAMAATCKYIO AUccepTaLmio no Teme «ONTUMM3aLMA AUArHOCTUKM, XMPYPTUYECKOW TaKTUKU U peabunuta-
LM AeTeit ¢ ocTpbIMU 33601EBAHUAMM ANYKAY.

B 2015-2020 rr. daii3ynaes [.A. 6bi1 CTapLIMM Hay4HbIM COTPYAHMKOM UHCTUTYTa NneauaTpum ropoga AywaHbe.

C 1996 ropa ABAANCA NO COBMECTUTENLCTBY AaCCUCTEHTOM Kadeapbl AETCKOM Xmpypruu, B 2004 roasy n3bpaH No KOHKYpCY Ha LOMKHOCTb aCCUCTEHTA
1 3aTem B 2020 rogy — aoueHTa Kadenpbl. C 2023 roga Bpems HasHayeH OTBETCTBEHHbIM 3a ievebHyto paboTy Kadeapsbl.

18.08.2013 r. emy npucBoeHO 3BaHWe «OTAUYHWMK 34PABOOXPAHEHUA Pecnybankn TafKMKUCTaH», OH TaKKe HarpaxaéH «bnarogapHocTbio oT
pekTopa TTMY vum. Abyanu nbHu1 CUHO 1 NPOPCOIO3HOTO KOMUTETA.

Cpeay coTpyaHVKOB Kadeapbl, Bpauei kamHuyeckol 6asbl v ctyaeHTos daiisynaes [xabop AbAycaTopoBUY NOAL3YETCA 3aC/YHKEHHBIM YBaXKe-
HVem.

Pykosodcmeo Ta0#UKCKO20 20Cy0apcmeeHH020 MedUUUHCKO020 yHusepcumema um. Abyanu ubHu CuHo, pedKosnezus ¥ypHana
«BecmHuk AsuyerHs» nosdpaensaiom Patizynaesa [xcabopa A6OycamoposuHa ¢ robusneem U #enarom Kpernkoao 300p08bS, YCrexos 8
e2o bs1020po0HoM mpyde, baazonosnyyusa u cemeliHo20 c4acmes
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Hexpoaor

XALWWMMOBA MABNIOAA ABAYMAAKNAOBHA

20 urons 2023 200a ywina u3 #cu3HuU 0oueHm Kagedpsi nponedesmuKu 8HymMpeHHUX
bonesHell, kaHOUOamM MedUYUHCKUX HAYK, doueHm
Xawumosa Maenoda A6OymadnudosHa

Xawumosa M.A. pogunacs 29 mionsa 1949 roga B XoZKeHTCKOM paiioHe JleHMHabaackol 061acTy B cembe cyskalero. B 1955-1966 rr. yunnach B
cpepHeit wrkone Ne 5 um. YkanoBa XogKeHTCKOro paiioHa. B 1966 rogy, noc/ie ciaum BCTYNUTEIbHbIX 3K3aMeHOB bblna 3a4McieHa Ha nedebHblii dakynb-
TeT TTMU um. Abyanu nbHu CuHO, KOTopbIiA OKoHYMAa B 1972 roay.

B 1972 nocTynuna B KAMHUYECKYIO OPAMHATYPY Ha Kadeape pakynbTeTckoi Tepanuu. Mocne eé 3asepluenuns B 1974 rogy bbina HanpaeneHa Ha
npakTuyeckyto paboty B PKE Ne 3 um. A.M. [lbakoBa BHayane Bpayom-pusnoTepanesTom, 3aTeM BpaiyoM-TepanesTom Bo |l TepanesTuyeckoe otaene-
Hue, rge npopaboTana ao 1985 roga. B 1985 roay 6bina M3bpaHa No KOHKYPCY Ha AOMKHOCTb acCUCTEHTa, a B 1995 — goueHTa Kadeapbl BHYTPEHHMUX
6onesHein Ne 1 TTMU um. Abyanm nbHmn CuHo. C 1999 roaa no 2020 roa pabotana goueHTOM Kadeapbl NponeaeBTUKM BHYTPeHHWX 6onesHeit TTMU um.
Abyanu néHmu CuHo.

B 1986-1990 rr. XawmmoBa M.A. bbina conckatenem Kadeapbl BHyTpeHHUX 6onesHeit N2 1, paboTtana no TeMaTuKe « BbICOKOropHas Kapanonornsa».,
B Hosbpe 1990 roga eto 3alymLLeHa KaHAMAATCKan auccepTauma B cneumannsnpoBaHHom cosete Kuprusckoro HUWM kapamonorum Ha Temy: «Uccneno-
BaHWe IMNWUA0B 1 IMNONPOTENA0B KPOBU Y 340POBbIX M BO/bHBIX MLLEMUYECKON BONE3HbIO cepaLa — KOPEHHDBIX KUTENeH cpeaHEeropba U HU3KOropbA
TaZKMKMCTaHa» NoA, PYKOBOACTBOM 3aC/yXKEHHOIO AeATeNs HayKu TafKMKMCTaHa, JOKTOpa MeAULIMHCKUX HayK, npodeccopa M.X. boboxoakaeBsa.

Xawumosa M.A., paboTas AoOUEHTOM Kadeapbl, 3aHMMaNAcb He TO/bKO ie4ebHO-AMarHocTMYeckoi paboTtoit, HO M codyeTana B cebe BbICOKUM
ypoBeHb NpodeccMoHann3mMa B Hay4HO-NEAArorMyeckon AeATeNbHOCTU: YUTana NeKLMK, NPoBoOAMIA NPAKTUYECKMe 3aHATWA, Y4acTBOBaAla B NpUéEMme
3K3aMeHOoB Mo (aKy/IbTETCKON Tepanuu, a TaKXKe U BbIMYCKHbIX FOCYAAPCTBEHHbIX 3K3amMeHaX, NPUHMMAn aKTUBHOE y4acTue B 0OLLECTBEHHOM KU3HK
Kadenpbl. ABNAACH aBTOPOM MHOMMX HAy4HbIX U y4ebHO-METOAMYECKUX PaboT No 3a60N1eBaHMAM BHYTPEHHUX OPraHOB, UX AMATHOCTUKE W NEYEHHIo,
Xawumosa M.A. ony6avKoBana 64 Hay4HbIX U ydebHo-MeTogMueckmx paboT, B Tom uncne 30 cTaTeit, 4 yuebHoO-meToaMYeckue pa3paboTku 1 30 Teancos.

Xawwnmosa M.A. 3aNOMHMNACh BCEM KaK KBaIMOULMPOBAHHbIV CNELManCT, TaNaHTAMUBbIA Neparor, NOAroTOBUBLUMIA OCTOWHbIX Bpayei-Tepa-
NeBTOB, MHOMME M3 KOTOPbIX PaboTatoT Kak B pecnybsinke, Tak v 3a eé npeaenamu. Xawmnmosa M.A. noKasana cebs He TONbKO rPaMOTHbIM BPAYOM U
neAarorom, Ho 1 bblna BeECbMa CKPOMHbIM U A0BPOXKENATENbHBIM YESIOBEKOM, CHUCKABLLUMM YBaXKEHWE CPesu KOET, Y4EHWUKOB U NALMEHTOB.

CseTnan namaTb 06 y4EHOM, Bpaye, TaNaHTIMBOM Nefarore, JOCTOMHOM U MCKPEHHEM YeNoBeKe HABCerAa OCTAaHEeTCA B cepaLax 6/M3KMX e nto-

ae.

Pedkonneaus »cypHana «BecmHuK AUUEHHbI»
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NMoArotoBKA PYKONMUCU

PyKonucb cTaTbi JONKHA ObITb NPEACTaBAeHa Ha PYCCKOM UAn
aHIIMIACKOM A3blKax M HabpaHa B TEKCTOBOM pefaktope MS
Word wpndtom Times New Roman, pasmep 14, nHtepsan 2,0.
Pasmepsbl nonei: ceepxy — 2,0 cm; cHusy — 2,0 cm; cnesa— 3,0 cm;
cnpaBa — 2 cM. Bce cTpaHuLbl, HAUMHAA C TUTYNbHOW, AOMKHbI
6bITb NOC/NIEA0BATENLHO MPOHYMEPOBaHbI.

O6bEM NOAHOPA3MEPHON OPUTMHANIBHOW CTaTbW [OMKEH CO-
cTaBnATb 15-20 cTpaHumu,; 0630pHOM cTaTbu — He 6onee 30 cTpa-
HUL,; CTaTbM, NOCBALLEHHOW OMUCAHWUIO KNMHUYECKKUX Habntoae-
HWI1, He bonee 8 cTpaHuL, 0630pa MaTepUanoB KOHPepeHLMit
— He 6onee 10 cTpaHuL,

PyKOMMCb CTaTbM JOMKHA COCTOATb U3 C/IEAYIOLLMX 3NEMEHTOB:
TUTYNbHOTO IMCTA; aHHOTaLMK (pe3tomMe); MHUUMANoB 1 damu-
MK aBTopa (aBTOPOB); Ha3BaHMA; BBEAEHWA (aKTyasbHOCTH);
LLe/IM UCCNesl0BaHWMA; OCHOBHOM YacTy; BbIBOAOB (3aKkNtoueHus)
U cnucka sutepatypbl. OCHOBHAA YacTb OPUTVHANBHOM CTaTby
[O/MKHA coaepsKaTb pasgensl: «Matepuan u metogbl», «Pesynb-
TaTb», «ObCyKAeHUe.

Ha TWTynbHOM cTpaHuue faérca cnegytowas uHbopmauums:
MOMHOE HAa3BaHWE CTaTbW; MHWUMANbl U GamuaMK aBTOPOB;
ob1LManbHOE Ha3BaHWe M MECTOHAXOXAEHWE (ropog, cTpaHa)
yUYpeXAeHNUa (YUPEKAEHWIA), B KOTOPbIX BbINOAHANACL PaboTa;
ONA KONOHTUTYNA — COKPALLEHHbIN BapWaHT Ha3BaHWUA CTaTbu
(He 6onee 50 3HaKOB, BK/IKOYAsA NPOOE/bI U 3HAKU NPENUHAHMA);
KNntoueBble cnosa (He bonee 6), cBeaeHus ob aBTopax. 34ecb
e HeobxoauMo npenocTasuTb UHGOPMaLMIO 06 UCTOUHUKAX
CMOHCOPCKOMN NOAAEPHKM B BUAE rpaHTOB, 060pYA0BaHUS, Ne-
KapCTBEHHbIX CPeACTB; 3acBUAETENbCTBOBATb 06 OTCYTCTBUM
KOH)NMKTA MHTEPECOB; YKa3aTb KOAMYECTBO CTPaHUL, Tabaui
U PUCYHKOB, @ TaKKe — afpec ANA KOPPECTIOHAEHUMK (npumep
0DOPMIEHNSA TUTYNIBHOM CTPAHMLbI CM. Ha CaiiTe KypHana).
HasBaHWe cTaTby LOMKHO 6bITb NAKOHWUYHBIM, MHOPMATMB-
HbIM N TOYHO onpeaenATb coaepKaHue CTaTbu. Kntoyesble cno-
Ba cneayeT noabupatb cooTBeTcTBeHHO cnucky Medical Subject
Heading (MeauuuHckue npeameTHble pybpuKK), NPUHATOMY B
Index Medicus.

B cBeneHuAx 06 aBTOpax yKasblBaloTcA GaMuanmu, MMeHa, oT-
4ecTBa aBTOPOB, YYEHbIE CTEMEHW W 3BaHUA, JOMKHOCTU, MECTO
paboTbl (Ha3BaHWE YUPEKAEHNUA M ETO CTPYKTYPHOO NoZpasae-
NeHus), a TakKe cneayolme naeHTuduratopsl: Researcher 1D
(WoS), Scopus ID, ORCID ID (o6s3atenbHo!), SPIN-kog, (PUHL),
Author ID (PMHLL). B agpece ana KoppecnoHAeHUMM cieayet
YKa3aTb MOYTOBbLIN MHAEKC M afpec, MecTo paboTbl, KOHTAKT-
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IIpasura opopMAeHUS KYPHANDHVLX nYOAUKAL U

10.

Hble TeneoHbl 1 3NEKTPOHHBIN aApec Toro aBTopa, C Kem byaeT
OCYLLECTBAATLCA PEAAKLMOHHAA Nepenucka. Agpec Ans Koppe-
CMNOHAEHLMM NYBANKYeTCA BMECTE CO CTaTbéN.

B aHHOTaUMW (pe3tome) OpuUrMHaNbHOW Hay4dHOW CTaTbu 06A3a-
TeNbHO Cneayet Bblaenutb pasgensl «Lenb», «Matepuan n me-
TOAbI», «Pe3ynsTaTb», «3aKkat0ueHUe Y. AHHOTALWMA NPesoCTaBAs-
€TCA Ha PYCCKOM W aHIIMIACKOM fi3blKax (250-300 cnoB) 1 foNKHa
6bITb NPUTrOAHON ANA ONy6/IMKOBaHUA OTAE/bHO OT CTaTby. AHHO-
TalMM KpaTKMX COOBLLEHN, 0630pOB, CIy4aeB M3 MPAKTUKK He
CTPYKTYPUPYIOTCA, OB6BEM WX [OMKEH COCTaBAATL He MeHee 150
C/10B. AHHOTaLWWK, KNtoYeBble C/10Ba, MHPopMaLva o6 aBTopax
n 6ubnnorpaduueckme CNmUCKU OTCbINAKOTCA PeaaKUMEN B I/eK-
TPOHHbIE MHOPMALMOHHbIE 633bl 419 MHAEKCALMWH.

Bo «BBeseHMM» AaéTca KpaTkuii 0630p AMTepaTypbl No paccma-
TpuBaemoi npobneme, aKLEHTUPYETCA BHUMAHWUE Ha COPHbIX
U HepeLLEHHbIX Bonpocax, dopmynmpyeTca U 060CHOBbIBAETCA
uenb pabotbl. CcblNkM HEOBXOAMMO AaBaTb Ha nybaukaumu
nocneaHux 10 neT, @ MCNONb30BaHHbIE B CTaTbe AUTEPaTypHble
WCTOYHUKMN JO/MKHbI BbITb CBUAETENLCTBOM 3HaHUsA aBTopa (aB-
TOpOB) CTpaTerMm BCEOOBEMIIIOLETO MOMCKA Hay4HbIX MCTOY-
HMKOB Yepes rmobanbHble bubanorpaduyeckmne 6asbl, OHNANH
nnatdopmbl 1 undpoBsbie bUbAMOTEKM.

B pasgene «Matepuan u metogpl» HeobxoaMmo AaTtb Nogpob-
Hyt0 MHGOPMALWMIO KacaTe/IbHO BblIBPaHHbIX 06EKTOB U METOA0B
UCCNe0BaHMA, @ TaKKE OXapaKTepu3oBaTb WCMO/b30BAaHHOE
obopyznoBaHue. B Tex KNIMHUYECKNUX UCCNIEA0BAHUAX, Tae Neveb-
HO-MarHOCTUYECKNE METOAbI HE COOTBETCTBYIOT CTaHAAPTHLIM
npoLeaypam, aBTopam cnegyeT NpefocTaBuTb MHPopmaLmio o
TOM, YTO KOMUTET MO 3TUKE YUYPEKAEHWS, TAe BbINOJHEHA pa-
60Ta, 0406OPAET U rapaHTUPYET COOTBETCTBMUE NOCAEAHUX Xenb-
CUHKCKOW Aeknapauum 1975 r. B cTaTbAX 3anpeLLeHo pasmeLLaTb
KOHOUAEHUMANbHYIO MHPOPMALMIO, KOTOPas MOMKET NaeHTUOH-
LIMPOBaTb JIMYHOCTb MaLMEHTa (YyNOMUHaHWE ero dbamunuu, Ho-
Mepa uctopum 6onesuu u T.4.). Ha npegocrasnsembix K cTaTbe
PEHTFEHOBCKMX CHUMKaX, aHrMOrpaMmax U NPoYnx HOCUTENAX
uHdopmaLum damuana naumeHTa JOMKHA ObITb 3aTylLEBaHa;
doTorpadum TakKe He JONKHBI NO3BONATH YCTAHOBUTb €I0 Y-
HOCTb. ABTOPbI 06A3aHbl NOCTaBUTL B M3BECTHOCTb MALMEHTA O
BO3MOXXHOM My6AUKaLMK JaHHbIX, OCBELLAIOLWMX 0CObEHHOCTH
ero/eé 3aboneBaHna U NPUMEHEHHbIX NeyebHO-AnarHoctmye-
CKUX METOOB, a TaK¥Ke rapaHTMPOBaTb KOHOUAEHLMANBHOCTD
NpW pasmeLLeHn YKa3aHHbIX AaHHbIX B MEYATHbIX U 31EKTPOH-
HbIX M3AaHUAX. B ciyuanx, KOrLa HEBO3MOMXKHO CKPbITb JIMYHOCTb
naumeHTa (potorpadmm naacTUYecKUX onepauuii Ha Avue U
T.A.), aBTOpbl 06A3aHbl NPEAOCTaBUTL NUCbMEHHOE UHOPMK-
pOBaHHOE cornacue NauMeHTa Ha pacnpocTpaHeHue uHbopma-
LMK ¥ yKa3aTb 06 3TOM B cTaTbe (nprmep opopmaeHus cornacus
CM. Ha caiTe XypHana). B akcnepumeHTanbHbIX paboTax c uc-
nonb30BaHWem N1abopaTopHbIX XMBOTHbIX 06A3aTeNbHO AaéTcA
UHOPMaLMA O TOM, YTO COAEPKAHME U UCNONb30BaHUE Nabo-
PaTOPHBbIX XMBOTHbIX MPW NPOBEAEHUN UCCNIEA0BaHUA COOTBET-
CTBOBA/NI0 MEXAYHAPOAHbIM, HALMOHANbHLIM MPaBUAAM WK
e npasuaam no 3TMYECKOMY OBPALLEHMIO C }KMBOTHBIMMU TOTO
yUYpeXaeHnsa, B KOTOPOM BbiNoHEHA paboTa. B KoHLe pa3gena
[aéTca noapobHOe onucaHMe MEeToLOB CTaTUCTUUYECKOM obpa-
60TKM M aHanW3a matepuana.

Paszgen «Pe3synbTaTbl» AOMKEH KOPPEKTHO U AOCTATOYHO NOA-
PO6HO OTpakaTb Kak OCHOBHOE COAEPMKaHWE WCCNeA0BaHWN,
TaK W UX pe3ynbtaTbl. [na 6onbluelt HAarALHOCTA NONYYEHHbIX

email address of the corresponding author. The address for
correspondence is published together with the article.

Abstracts of an original scientific article are structured into
the following sections "Purpose", "Methods", "Results", and
"Conclusion". Abstracts can be submitted in Russian and
English languages (250-300 words), should clearly state the
content of an article, and be suitable for publication separately
from the article. Abstracts of short communications, reviews,
and case studies are not structured; their volume should be at
least 150 words. Abstracts, keywords, information about the
authors, as well as references are sent by the editorship to the
electronic information database for indexing.

The Introduction provides a literature review of the problem
under consideration, focuses on controversial and unresolved
issues, and formulates and substantiates the purpose of the
study. References must be given to publications of the last
ten years. The source literature used in the article must be
evidence of the author(s) knowledge of the strategy for a
comprehensive search for scientific sources through global
bibliographic databases, online platforms, and digital libraries.

A detailed explanation of the selected objects and
experimental methods, as wellasacharacterization of the used
equipment, should be provided in the "Methods". In clinical
trials, where the diagnostic or therapeutic methods do not
conform to standard procedures, the authors must include a
statement that the Ethics Committee of the institution where
the work was performed approves and ensures compliance of
conducted research under the Declaration of Helsinki, 1975.
Articles must not contain confidential information that might
identify the patient's identity (a reference to the patient's
name, medical history, etc.). The patient's name should be
shaded on x-rays, angiograms, and other information carriers
provided for the article; photographs must also not allow his
identity to be established. Authors must inform patients of
the possible publication of the data related to their disease
and applied therapeutic and diagnostic methods and ensure
confidentiality when placing these data in print and electronic
media. In cases where it is impossible to hide the patient's
identity (photographs of plastic surgery on the face, etc.), the
authors are required to provide the patient's written informed
consent about the publication of data and indicate this in
the article (example see the consent form on the journal's
website). To ensure the ethical treatment of laboratory
animals used for research, authors must provide information
onanimal housing and management by international, national,
or institutional guidelines. Additionally, a comprehensive
description of applied statistical methods and analysis of the
material should be included in the section.

10. Studies’ "Results" section must accurately convey the

content and findings. To enhance the clarity of the data, it is
recommended to present the results using tables and figures.
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[aHHbIX NocneaHve LenecoobpasHo NpesocTaBnaTh B BUAE Ta-
6111, ¥ PUCYHKOB.

B pasgene «ObcyxaeHVe» pe3ynbTaThl, NOAYYEHHbIE B XO4e UC-
CNef0BaHMs, C KPUTUYECKMX MO3ULMIA LONKHbI BbITb 06CYKAe-
Hbl ¥ MPOAHAIM3MPOBAHbI C TOUKM 3PEHMA UX HAYYHON HOBM3HbI,
NPaKTUYECKOW 3HAYUMOCTU M COMOCTaB/EHbI C YXKe U3BECTHLIMM
[aHHbIMW APYTUX aBTOPOB.

BbiBOAb! [O/MKHbI ObITb NTAKOHUYHBIMK U YETKO ChHopmynnpo-
BaHHbIMM. B HUX JOMKHbI BbITb AaHbI OTBETLI HA BOMPOChI, NO-
CTaBNEHHbIE B LEAM W 334a4ax UCCNef0BaHWA, OTPaXKeHbl OC-
HOBHbIE MO/YYeHHble PEe3y/bTaTbl C YKasaHWeM UX HOBM3HbI U1
NPaKTUYECKOM 3HAYMMOCTM.

CnesyeT MCnonb30BaTb TOLKO OBLLENPUHATbIE CUMBOJIbI U CO-
KpaLeHums. Mpu 4acToM MCNo/ib30BaHUM B TEKCTE KaKuX-1nbo
CNOBOCOYETAHUM [OMYCKAETCA MX COKpalleHue B BUae abbpe-
BMATYpPbl, KOTOPas Npyu NepBOM YNOMWHAHWKM AAETCA B CKOO-
Kax. COKpaLLeHMA B Ha3BaHUM MOXKHO MCMONb30BATb TO/bKO B
WCKNIOYMTENBHBIX Cy4Yanx. Bce ¢usnyeckme BennumHbl Bbipa-
)aloTca B eanHuuax MexayHapoaHoi Cuctembl (CU). Jonycka-
€TCA YNOMMHaHNE TONbKO MEXAYHAPOAHbLIX HENATEHTOBAHHbIX
Ha3BaHMI1 IEKAPCTBEHHbIX NPENapaTos.

CnKCOK MCMoIb30BaHHOM MTepaTypbl 0popMAAEeTCs B COOTBET-
cTBum ¢ TpebosaHmamu Vancouver style (https://www.imperial.
ac.uk/media/imperial-college/administration-and-support-
services/library/public/vancouver.pdf). CokpaweHus 8 Hassa-
HUK XKYPHaNoB NPMBOAATCA B cooTBeTcTBMM C Index Medicus.
06s3aTeNbHO YKa3blBAOTCA GaMUAUM U UHULMANbI BCEX ABTO-
poB.. Mpu KonuuyecTse ke aBTOpPOB Hosee LWeCTU JomnycKaeTcs
BCTaBKa [M gp.] uau [et al.] nocne nepeuncneHns nepsbix WecTu
aBTOPOB. HEObXoAMMO TaKKe NPeaocTaBUTb CMMCOK AnTepaTy-
pbl B @aHIMIACKON TPaAHCAUTEPALMK (MPUMep TpaHCAWUTEpPaLMK
CM. Ha caiTe XypHana). B )XypHane NPUHATO WMCMNONb30BaTb
cTunb TpaHcautepauum BGN (https://translit.net/ru/bgn/) nan
BSI https://translit.net/ru/bsi/). Hymepauus cCbINOK NPUBOAMT-
CA B COOTBETCTBMM C 04EPELHOCTBIO LIUTUPOBAHUA B TEKCTE, HO
He B andaBUTHOM nopsaaKe. MopsaKoBble HOMepPa CCbINOK AatoT-
cA B KBagpaTHbIX CKobKax (Hanpumep: [1, 2], wau [1-4], unm [3,
5-8]). B opurMHanbHbIX CTaTbAX PEKOMEHAYETCA LUTMPOBaTh He
meHee 15 1 He 6onee 30 UCTOYHMKOB, B 0630pax AUTEPATYpPbI —
He 6onee 50. CcbinkM Ha aBTopedepaThl, AUCCEPTALMM, TEUCHI
W CTaTbM B Hay4HbIX COOPHMKaX, yuebHO-meToanyeckme paboTbl
B CTATbAX He fonycKatoTca. CCbIIKM HAa HOPMATUBHbIE AOKYMEH-
Tbl AO/IKHbI ObITb AaHbl B BUAE CHOCOK, 6€3 BK/IIOUYEHWA WX B CMU-
COK NInTepaTypbl. OTBETCTBEHHOCTb 33 NPABUALHOCTb M MOJHOTY
BCEX CCbI/IOK, @ TAK¥Ke TOYHOCTb LLUTUPOBAHMA NEPBOVUCTOYHUKOB
BO3/10’KEHa Ha aBTOPOB (npumep odopmnenus Gubanorpadu-
YEeCKOro CnmcKa CM. Ha CcaiTe XypHana).

Cneayet cobnoaatb NpaBonucaHue, NPUHATOE B XypHane, B
YacTHOCTH, 0bA3aTenbHOe 0603HaYeHe ByKBblI «E» B COOTBET-
CTBYIOLLMX CNOBAX.

TabnunLbl LONKHDBI BbITb Pa3MELLEHbI B TEKCTE CTaTbW HEMOCPEs:-
CTBEHHO MOC/e YNOMUHAHUA O HWUX, MPOHYMEPOBAHbI U UMETb
Ha3BaHWe, a Npy HeobBXOAMMOCTM — MOACTPOUHBIE MPUMEYAHUS.
Tabnunubl gonKHbI 6bITb HabpaHbl B dopmate Microsoft Office
Word 2007.

MnntocTpaTueHbIii MaTepuan (dotorpadum, pUcyHKM, YepTexu,
[MarpamMmbl) LOMKEH ObiTb YETKMM M KOHTPACTHBIM U MPOHY-

11.

12.

13.

14.

15.

16.

17.

Inthe "Discussion" section, conducting a critical analysis of the
obtained results is crucial, highlighting their scientific novelty
and practical significance. Additionally, it should include a
comparison with the published data of other authors.

Conclusions should be concise and clearly formulated. They
should encompass the answers to the questions raised in the
objectives and goals of the research and highlight the novelty
and practical significance of the obtained results.

Using terminology, symbols, and abbreviations consistent
with globally recognized standards is recommended. To avoid
repetitive phrases, abbreviations can be utilized with a clear
definition provided in brackets at their first mention. In rare
situations, abbreviations may be included in the title. Physical
and chemical values should be expressed in units that align
with the International System (Sl). The use of generic drug
names is preferred, and brand names should only be used to
identify new compounds that may not yet be recognized by
their generic name.

The references list should be presented in accordance with
the Vancouver style (https://www.imperial.ac.uk/media/
imperial-college/administration-and-support-services/
library/public/vancouver.pdf ). Titles of journals may carry
abbreviations in accordance with the Index Medicus. Full
names and initials of all authors must be listed. If the list
of authors comprises more than six persons, it is allowed
to use [et al.] after enlisting the first author's surname.
Russian-language references (written in the Cyrillic alphabet)
must be transliterated into English (a sample can be found
on the journal's website). It is customary to use the BGN
transliteration style (https://translit.net/ru/bgn/) or BSI in
the journal https://translit.net/ru/bsi/). The list of references
should be numbered consecutively according to the first
time mentioned within the article, but not in alphabetical
order. Serial numbers of references should be written within
square brackets (e.g., [1, 2], [1-4], or [3, 5-8]). In original
articles, it is recommended to cite at least 15 and at most 30
sources; in literature reviews — at most 50. In articles, it is not
permissible to include references to synopses, dissertations,
proceedings, Teaching, and Learning guidelines. When
referring to regulatory documents, it's essential to include
them as footnotes rather than listing them as references. The
author(s) must ensure they have cited references and primary
sources accurately in their research papers. (an example of a
reference list can be found on the journal's website).

It is advisable to follow the spelling rules adopted by the
journal, particularly the mandatory indication of the letter
«&» in Russian text where required.

Tables should be numbered within the text, with a descriptive
title and explanatory legends if necessary. Tables should be
typed using MS Word 2007 program.

The illustrative material (photographs, images, diagrams,
charts) should be clear, of high contrast, and numbered in the



IIpasura opopMAeHUS KYPHANDHVLX nYOAUKAL U

MEpOBaH B COOTBETCTBMM C MOPALKOM LUTUPOBAHUA B TEKCTE.
[unarpammbl HEO6XOAMMO NPeOCTaBNATL KaK B BUAE PUCYHKA B
TEKCTe, TaK U B 3/1EKTPOHHOM BapUaHTe, OTAE/bHbIMU Gaiinamu
B popmate Microsoft Office Excel. B nognucax K mukpogoto-
rpaduam cnesyeT yKasaTb METOA, OKPACKM U YBENYEHWE. DNIEK-
TPOHHbBIE BEPCUM WANHOCTPALLMIA LOMKHDBI BbITb NPefoCcTaB/eHbI
B BUAE oTaenbHbIX daitnos popmarta TIFF nnm JPEG ¢ paspeLe-
Huem He meHee 300 dpi npu AnMHeliHOM pasmepe doTorpadum
He meHee 80x80 mm (oKono 1000x1000 nuKceneit).

HANPABNEHUE PYKOMNUCU

OTnpaBKa TeKCTa cTaTbk, rpadMyeckmMx maTepruanos 1 conpoBo-
[AMTE/IbHBIX [OKYMEHTOB (Mpumep ohopmieHus HanpasieHus
CM. Ha caliTe )ypHana) oCyLLeCcTBAAETCA Ha S/IEKTPOHHbIN agpec
ypHana avicenna@tajmedun.tj

Mpwv HanpaBAeHNM B PeAaKLIMIO }KypPHaIa PYKOMMUCK CTaTbM K No-
CNeAHeit npunaraeTca ConpoBOAMTENIbHOE MUCbMO OT aBTOPOB,
rae [OMKHbI BbiTb OTPaKeHbl CAeAyiolMe MOMEHTbI (Mpumep
0hOPMNEHNA CONPOBOAUTEILHOTO MMUCbMa CM. Ha CalTe Kyp-
Hana):

MHUUKanNbl n d)aMM!'IMl/I aBTOpPOB
Ha3BaHWe CTaTbk

MHPOPMaLMA O TOM, YTO CTaTbs He Oblna paHee onybAnKOBaHa,
a TaK:Ke He NpeaCcTaBaeHa ApYroMy KypHay A8 PacCMOTPEHNA
1 nybankauum

3anBneHne 06 OTCYTCTBUM GUHAHCOBbIX M APYTMX KOHGAMKTHBIX
MHTEpecos

CBUAETENbCTBO O TOM, YTO AaBTOPbl HE MOMYYA/IN HUKAKKUX BO3-
HarpaxX4eHuni HU B Kakoit opme oT dupm-npounsBoauTenen, B
TOM YMC/IE KOHKYPEHTOB, CMOCOBHBIX OKa3aTb BAWAHME Ha pe-
3yNbTaTbl paboTbl

uHdopmaLus 06 y4acTMm aBTOPOB B CO34aHUM CTaTbM B MOJHOM
COOTBETCTBUM C 4 KpuTepuamum coasTopctsa (https://www.icmje.
org/recommendations/browse/roles-and-responsibilities/
defining-the-role-of-authors-and-contributors.html)

noanucn BCcex aBTopos

MNocne 3aBeplieHNA BEPCTKM XKypHaNa 3NeKTPOHHbIE BEpPCUM
Bcex cTatei B dopmate PDF 4OCTYNHbI Ha caiTe U3gaHms.

B ogHOM HOMepe »KypHasa MOXeET bbITb 0ny6MKOBaHO He 60-
nee 2 pabot ofHOro aBTOpA.

MakcrmanbHoe KonnyecTBo aBTOPOB B CTaTbe — He 6onee 6.

Ecnun cpeay aBTOPOB CTaTbu GUIYPUPYIOT CTYAEHTbI, UX Aone-
BOE y4acTMe M aBTOPCTBO AO0/IKHO COOTBETCTBOBATL MPUHATLIM
KpUTepuam aBToOpCTBa.

3a NpaBUAbHOCTb NPUBEAEHHBIX AAHHbIX OTBETCTBEHHOCTb He-
CYT Bce aBTOpbl. ABTOPCKME MaTepuanbl He 06a3aTenbHo oTpa-
aloT TOYKY 3peHUA peaKonnernu.

Pykonucu, He COOTBETCTBYIOWME MpaBWaaM, pefakuuein He
NPUHMMAIOTCA, 0 YEM MHPOpPMUPYIOTCA aBTOpbI. Mepenncka ¢
aBTOPaMM OCYLLECTBNAETCA TONBKO MO 3/1EKTPOHHOW nouTe.

order of citation in the text. The diagrams should be provided
as an image and the electronic version using Microsoft Office
Excel program. Descriptions of microphotographs should
specify the method of staining and magnification scale bar.
Electronic versions of the images must be submitted as
separate TIFF or JPEG files with a resolution of at least 300 dpi
at the image size of at least 80x80 mm (approx. 1000x1000
pixels).

SUBMISSION OF THE MANUSCRIPT

To submit an article to the journal, please email the main text,
graphics, and accompanying documents to avicenna@tajmedun.
tj. You can find a paper submission sample on the journal's
website.

While submitting a manuscript to the editorial board of the
journal, the cover letter from the authors must be included,
providing specific information on the following (visit the
journal's website to see an example for a cover letter):

family name and initials of each author
manuscript title

a declaration that an article was not previously published and
not submitted to another journal for review and publication

a statement of the absence of financial or other conflict of
interest

the commitment of authors that if an article is accepted for
publication, they provide the copyright to the publisher by the
signed agreement

evidence that authors did not receive any remuneration in any
form from the manufacturers, including competitors, that may
have an impact on the results

author contribution statement in full accordance with the
four criteria for co-authorship (https://www.icmje.org/
recommendations/browse/roles-and-responsibilities/defining-
the-role-of-authors-and-contributors.html)

signatures of all authors

When galley proof is ready for review, electronic versions and
all articles in PDF format are available on the journal submission
website.

At most, two works of the same author may be published in the
same journal issue.

Maximal number of authors in the article should be no more
than 6.

When students are listed as authors of an article, their
participation and contribution must meet the accepted
standards for authorship.

The authors are responsible for the correctness of the presented
data. The author's materials do not necessarily reflect the views
of the editorial board.

The editors will only consider manuscripts that follow the
specified regulations, which the authors are made aware
of beforehand. Communication with authors is conducted
exclusively through email.
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MopgnucaHo K nevat 24.08.23 r. r. CaaHo B neyatb 28.08.23 1.
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