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CAPMYXAPPUP

T'ynos M.K.

4.1.T., npodeccop
JywaHbe, ToyukucmoH
14.01.17 Yappoxi
14.01.24 NaitBaHACO3¥ Ba Y3BXOM CYHBIA
14.01.31 Yappoxuv Tapmumia

MYOBUHOHU CAPMYXAPPUP

Aopxoes Y.C.
OM.T., LOTCEHT
JywaHbe, ToyukucmoH
14.01.08 Tn66M atdon

KanutoHosa M.IO.
4.1.T., npodeccop
Koma CamapaxaH, Manatizus
14.03.01 AHaTomuAn ogam
14.03.02 AHaTOMMAN NaTONOTA

MYXAPPUPU MACHYN

baparos A.K.
H.W.T., LOTCEHT
JywaHbe, ToyukucmoH
14.01.26 Yappoxuu AW Ba parxou XyHrapa,
14.01.13 Tawxucu Wwysvor, Hypwudon

XAWATU TAXPUPUA

ba6aes A.b.
4.1.T., npodeccop
JywaHbe, ToyukucmoH
14.02.01 bexagowTit
14.02.04 Tn66M mexHat

Doaxoesa M.®.
akagemukn AMUT, o.u.1., npodeccop
JywaHbe, ToyukucmoH
14.01.01 MomonusuLKiM Ba BeMOpUX0M 3aHOHa
14.02.02 BorupumHoci
14.02.04 Tn66M mexHat

Ucmounnos K.N.

4.1.T., npodeccop
JywaHbe, ToyukucmoH
14.01.08 Tn66M atdon
14.03.09 MacyHMATLWIMHOCUWN KNNHUKA,
annepronoruna

PaxmoHoB 3.P.
4.1.T., npodeccop
JywaHbe, ToyukucmoH
14.01.09 bemopmxom cMpoATiA
14.02.02 BorupumHoci

Cyukos U.A.
0.W.T., LOTCEeHT
PAasaH, Poccus
14.01.13 Tawxucu Wwysvor, Hypwudon
14.03.02 AHaTtomuAmn natonori

290

Xamunpgos H.X.
y3Bu BobacTan AMUT, 4.u.1., npodeccop
Jywarbe, ToyukucmoH
14.01.04 bemopuxou AapyHn
14.01.05 bemopvixou aun
14.01.06 PyxumHoci

Xy6yTtua M.LL.
akagemunkm AUP, o.n.1., npodeccop
Mocksa, Poccus
14.01.24 NaitBaHACO31 Ba Y3BXOM CYHbI
14.01.23 Yponorua
14.01.17 Yappoxi

LUYPOU TAXPUPUA

An-LWykpn C.X.
4.1.T., npodeccop
CaHkm-llemepbype, Poccus
14.01.23 Yponorua
14.01.12 CapaTtoHwWwmMHoCK

AnaytauH P.H.
4.1.T., npodeccop
Mocksa, Poccus
14.03.06 ®apmakronorus, GapmMaKkonoruan KAMHWUKA
14.01.11 bemopwmxou acab
14.02.03 CuxaTmn yomea Ba TaHAYpPYCTH

AmupacnaHos A.T.
akagemuku AUTP, AMO, a.u.T., npodeccop
boky, O3apboliyoH
14.01.12 CapaTtoHwWwmMHoCK
14.01.15 OceblwmHoCH Ba pasnoan

Aptukos K.M.
4.1.T., npodeccop
Jywarbe, ToyukucmoH
14.01.31 Yappoxuun Tapmumin
14.01.17 Yappoxi

ApyTioHos C.A.
A4.1.T., npodeccop
Mocksa, Poccua
14.01.14 [JaHAOHNU3WLLKIA

AcrawmnHa H.b.
O.M.T., LOTCEHT

lepm, Poccus
14.01.14 JaHAOHNM3ULWKA

bab6aes A.
MD, PhD
Hio-Miopk, UMA
14.01.05 bemopwxoun gun
14.01.13 TawxwcK Wybow, Hypwmndon
14.01.04 bBemopunxou gapyHin

boboxoyaes 0.U.

AM.T., npodeccop
AywaHbe, ToyukucmoH
14.01.16 CunwmHoch
14.03.09 MacyHWATLWMHOCUW KNNHWUKHA,
annepronorua

BoxsH B.10.
a.n.T., npodeccop
Mocksa, Poccus
14.01.12 CapaToHLWMHOCH
14.01.02 fapyawmHocin

Bpuko H.WU.
akagemukn AUP, o.n.T., npodeccop
Mockea, Poccua
14.02.01 bexaowTin
14.01.09 bemopuxou cMpoATh
14.02.02 BornpmHoc#n

Byrposa O.B.
a.n.T., npodeccop
OpeHbype, Poccusa

14.01.22 TapbogLlumHoci
14.01.02 fapypwmHocin
14.01.04 bemopwxou gapyH#n

Bacunesa U.A.
a.n.T., npodeccop
Mocksa, Poccus
14.01.16 CunwwmHoch
14.01.09 bemopuxou cMpoATiH
14.02.02 BornpmHoc#

Bonueropckuii U.A.
a.n.T., npodeccop
YenabuHck, Poccus
14.03.06 ®apmakonorus, GpapmaKkonornam KAMHUKM
14.01.16 CunwmHocH
14.01.06 PyxwmnHoc#

fonbos A.Y.
y3Bu BobacTtan AMUT, 4.u.T., npodeccop
LywaHbe, ToyukucmoH
14.01.26 Yappoxuu aun Ba parxoum XyHrapz,
14.01.13 TawxucK Wybon, Hypumndon

laitko I.B.
akagemukn AMUT YkpauHa, 4.1.T., npodeccop
Kues, YkpauHa
14.01.15 OceblmHoCK Ba pasnoan
14.01.31 Yappoxuu Tapmumi

F'ynuH A.B.
a.n.T., npodeccop
Tambos, Poccus
14.03.06 ®apmakonorus, GpapmaKkonornam KAMHUKM
14.03.03 ®usnonorman NaTonori
14.01.08 Tn66m atdon

l'ymepos A.A.
a.n.7., npodeccop
Ya, Poccus
14.01.19 Yappoxuu atdon

[Namynuu U.B.
a.n.T., npodeccop
Mocksa, Poccus
14.01.11 bemopuxou acab
14.01.06 PyxwmnHoc#

[Oora A.B.
a.n.T., npodeccop
Mockea, Poccua
14.01.07 bemopuxom Yawm
14.01.12 CapaToHLWMHOCH
14.01.24 NaliBaHACO3M Ba Y3BXOM CYHbM



3undsan A.A.
4.1.T., npodeccop
EpesaH, ApmaHucmoH
14.01.07 bemopmxou Yawm

3n0THUK A.

4.1.T., npodeccop
besp-Lllesa, N3poun
14.02.20 NHWOPLWMHOCK Ba TaXxAMPOMY3ii
14.01.18 Heipoyappoxi
14.03.03 ®usnonorman natonori

N6opos X.WN.

4.1.T., npodeccop
JywaH6e, ToyukucmoH
14.01.19 Yappoxuu atdon

14.01.20 MHWOPLWMHOCK Ba TaXAMPOMY3i
14.01.23 Yponorusa

Mockosuy A.
4.1.T., npodeccop
WUepycanum, N3poun
14.01.20 MHWOPLWMHOCK Ba TaXAMPOMY3ii
14.01.01 Momonu3uLKi Ba GeMoprxom 3aHOHa
14.02.03 Cuxatn yomea Ba TaHAYpPYCTHA

KanawHukosa J1.A.
4.1.T., npodeccop
Mocksa, Poccus
14.01.11 bemopmxou acab

Kanmwukos E.J.
H.W.T.
®pexeH, OnMoH
14.01.13 TawxucK Wybor, Hypumndon
14.01.26 Yappoxuu gun Ba parxom XyHrapa,

Kamunosa M.A.
O.W.T., [OTCEHT
JywaHbe, ToyukucmoH
14.01.01 Momonu3uLKiM Ba GeMoprxom 3aHOHa
14.02.03 Cuxatn yomea Ba TaHAYpPYCTHA
14.01.02 fapyawmnHocih

Kocumos O.WU.

4.1.T., npodeccop
JywaH6e, ToyukucmoH
14.01.10 bemopwxou nycTy 3yxpasi
14.01.09 bemopwxou cMpOATH

Kucunua B.W.

4.1.T., npodeccop
Mocksa, Poccus
14.01.10 bemopwxou nycTy 3yxpasi
14.01.09 bemopwxou cMpoATH

Kuasesa J1.A.
4.1.T., npodeccop
Kypck, Poccus
14.01.22 Tap6ogwmHoch
14.01.04 bemopuxou AapyHn
14.03.09 MacyHMATIUMHOCUMN KAUHUKWA,
annepronorus

Konoswmo K.
4.1.T., npodeccop
MunaH, Umanua
14.02.01 bexaowrTit
14.02.03 Cuxatn yomea Ba TaHAYpYCTHA
14.02.04 Tu661 mexHaT

Kyp6oHos Y.A.

y3Bu Bobactan AMUT, a.u.1., npodeccop

JaHaapa, ToyukucmoH
14.01.31 Yappoxmu nnactuki
14.01.15 OcebwmHOCH Ba pasaoan
14.01.18 HeWipoyappoxi

MakyuwkuH E.B.
4.1n.7., npodeccop
Mocksa, Poccua
14.01.06 PyxwmnHoci
14.02.03 CuxaTtvn yomea Ba TaHAYPYCTH
14.01.08 Tn66m atdon

Mupwoxii M.
4.1n.7., npodeccop
Mapuxc, ®apoHca
14.03.03 ®usmonoruau natonorn
14.01.12 CapaTtoHwuHoch
14.01.05 bemopuxou avn

Myxamaauesa K.M.
O.W.T.

LywaHbe, ToyukucmoH
14.01.10 Bemopmxom nycTy 3yxpasi
14.01.02 FapypwmHocih
14.03.09 MacyHUATIIMHOCUN KANHUKQA,
anneprosorvs

Hasapos T.X.

4.1.7., npodeccop
Cankm-emepbype, Poccus
14.01.23 Yponorua
14.01.12 CapatoHwuHoch
14.01.13 TawxucK Wwyboin, Hypumndon

HakoHeuHa A.A.

y3BM BobacTan xopuyun AMUT YKpauHa,

4.1n.7., npodeccop
Xann, bpumaruau Kabup
14.03.09 MacyHUATIIMHOCUMN KANHWUKQA,
annepronorns
14.01.08 Tn66m atdon
14.01.04 bemopwxou AapyHN

HopkuH N.A.
a.1n.7., npodeccop
Capamos, Poccus
14.01.15 OceblmHoCH Ba pasaoan
14.01.18 HeWipoyappoxm
14.03.03 ®usmonoruau natonorn

Nepauenko E.I.
akagemunkn AMUT YkpauHa,
a.1n.7., npodeccop
Kues, YkpauHa
14.01.18 HeWipoyappoxi
14.02.03 CuxaTtvn yomea Ba TaHAYPYCTH

PyaeHok B.B.
a.1n.7., npodeccop
MuHck, benapyc
14.03.01 AHaTomuamn ogam
14.03.02 AHaTtomuamn natonori

14.01.05 bemopuxou avn

Pymmo 0.0.
y38u Bobactan AMU benapyc,
4.1.T., npodeccop
MuHck, benapyc
14.01.24 NaBaHACO31 Ba Y3BXOM CYHbI
14.01.17 Yappoxi

Pycramosa M.C.
A4.1.T., npodeccop
Aywarbe, ToyukucmoH
14.01.01 MomonusuwwKi Ba 6eMopuxom 3aHOHa
14.02.03 CuxaTmmn yomea Ba TaHAYPYCTH
14.01.02 fFapypwmHocih

ConomatuH U.U
A4.1.T., npodeccop
Puza, /lameua
14.01.07 bemopuxou Yawm

CyntoHos Y.A.

A4.1.T., npodeccop
Aywarbe, ToyukucmoH
14.01.26 Yappoxuu gun Ba parxom XyHrapa,
14.01.13 TawxucK WybOK, HypLundomn

Cy¢puaHos A.A.

A4.1.T., npodeccop
TiomeH, Mocksa, Poccus
14.01.18 Helipoyappoxi
14.01.13 TawxucK WybOK, Hypmndomn
14.03.01 AHaTtomuan ogam

Torus6aes lA.
A4.1.T., npodeccop
Anmamo, KazokucmoH
14.01.22 Tap6ogumHoci
14.01.04 bemopuxou AapyHn

Tpesy6os B.H.
A4.1.T., npodeccop
CaHkm-llemepbype, Poccus
14.01.14 JaHAOHNMU3ULWIKA

®ort .P.
4.1.7, npodeccop
Teropux, Lliselimcapus
14.01.26 Yappoxuu gun Ba parxom XyHrapa,
14.01.24 NaiBaHACO37 Ba Y3BXOMU CYHbI
14.01.20 MHWOPLWMHOCK Ba TaXxAMPOMY3id

LLiykypos ®.A.

A4.1.T., npodeccop
Aywarbe, ToyukucmoH
14.03.03 ®dusnonornam natonori
14.01.11 bemopwxou acab
14.02.04 T66u mexHaT

lOcynos LL.A.
0.W.T., LOTCEHT
CamapKaHo, Y3bekucmoH
14.01.17 Yappoxi
14.01.19 Yappoxuwu atdon
14.01.08 Tn661 atdon
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INABHbIN PEQAKTOP

T'ynos M.K.
A.M.H., npodeccop
JywaHbe, TaOHUKUCMAH
3.1.9. Xvpyprua
3.1.14. TpaHCNNAHTONOTMA U UCKYCCTBEHHbIE OPraHbl
3.1.16. Mnactnyeckasn xmpyprua

3AM. MABHOIO PEQAKTOPA

Doaxoes A.C.
A.M.H., AOLEHT
JywaHbe, TaOHUKUCMAH
3.1.21. Negunatpua

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

OTBETCTBEHHbIN PELAKTOP

baparos A.K.
K.M.H., OLEeHT
JywaHbe, TaO#uUKUCMAH
3.1.15. CepaeyHo-cocyamcTan xmpyprua
3.1.1. PeHTreHaHLOBACKYNAPHAA XMpyprua

PEAAKUMOHHAA KONNETUA

ba6aes A.b.
A.M.H., npodeccop
JywaHbe, TaOHuUKUCMAH
3.2.1. TurneHa
3.2.4. MeguumHa Tpyaa

[oaxoesa M.®.
akagemuk HAHT, o.m.H., npodeccop
JywaHbe, TaO#UKUCMAH
3.1.4. AKywepcTBO M TMHEKONOTUA
3.2.2. 3nugemmnonorua
3.2.4. MeguumHa Tpyaa

Ucmounnos K.U.

A.M.H., npodeccop
JywaHbe, TaO#UKUCMAH
3.1.21. Negmnatpua
3.2.7. Annepronorva u UMMYHONOTUA

PaxmaHos 3.P.
A.M.H., npodeccop
JywaHbe, TaOHUKUCMAH
3.1.22. UHdEKUMOHHbIe 6onesHu
3.2.2. 3nngemmnonorua

Cyukos U.A.
0.M.H., LOUEHT
PaszaHb, Poccua
3.1.1. PeHTreHaHLOBACKYNAPHAA XMpyprua
3.1.25. JlyyeBas AnMArHocTMKa
3.3.2. MaTtonornyeckaa aHaTomma
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Xamugos H.X.
uneH-kopp. HAHT, a.m.H., npodeccop
Jywarbe, TadrcukucmaH
3.1.18.BHyTpeHHue 6onesHn
3.1.20. Kapanonorus
3.1.17. Ncuxmatpua u Hapkonorua

Xy6yTtua M.LL.
akagemuk PAH, o.m.H., npodeccop
Mockea, Poccus
3.1.14. TpaHCNNAHTONOIMUA U UCKYCCTBEHHbIE OpraHbl
3.1.13. Yponorua u aHgponorua
3.1.9. Xupyprua

PEOAKLMOHHbIN COBET

Anb-LLUykpu C.X.
A.M.H., npodeccop
CaHkm-llemepbype, Poccus
3.1.13. Yponorua u aHgponorua
3.1.6. OHKoNOrMA, Ny4eBan Tepanua

AnaytauH P.H.

A.M.H., npodeccop
Mockea, Poccus

3.3.6. dapmakonorus, KAMHWYeckas dapmakonorma
3.1.24. Hesponorua
3.2.3. 06wecTBEHHOE 34,0P0BbE M OpraHMU3aLma
3/1paBOOXPAHEHNSA, COLMONOMUA U UCTOPUA
MeauLMHbI

AmupacnaHos A.T.
akagemuk PAMH, HAHA, o.m.H., npodeccop
baky, Asepbalionar
3.1.6. OHKONOrMA, Ny4eBan Tepanua
3.1.8. TpaBmaronorua u oproneama

Aptbikos K.IM.
A.M.H., npodeccop
Aywarbe, TadrcukucmaH
3.1.16. NnacTuyeckan xvpyprua
3.1.9. Xupyprua

ApyTioHos C.A.
A.M.H., npodeccop
Mockea, Poccus
3.1.7. Cromatonorus

AcrawmnHa H.b.
O.M.H., OUEHT

Mepms, Poccus
3.1.7. Cromaronorua

bab6aes A.
MD, PhD
Hoto-Mopk, CLUA
3.1.1. PeHTreHaHA0BaCKyNApHaA Xupyprua
3.1.20. Kapanonorus
3.1.18. BHyTpeHHwue 6onesHu

bo6oxoakaes O.U.
A.M.H., npodeccop
Aywarbe, Tadrcukucmar
3.1.26. d1u3naTpua
3.2.7. Annepronorua u UMMyHonorusa

BoxsaH B.10.
A.M.H., npodeccop
Mockea, Poccus
3.1.6. OHKONOrMA, NyyeBas Tepanuma
3.1.19. 3HAOoKpUHONOrMA

Bpuko H.U.
akagemuk PAH, o.m.H., npodeccop
Mockea, Poccus
3.2.1. TurneHa
3.1.22. UHbeKumoHHble 6onesHn
3.2.2. Snuaemunonoruna

Byrposa O.B.
A.M.H., npodeccop
OpeHbype, Poccusa
3.1.27. Pesmatonorua

3.1.19. 3HAOoKpUHONOrMA
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BBEOEHMUE

AKTyanbHOCTb Mpobaembl 06yCNOBNEHA BLICOKOW YacTOTOM
BCTPEYAeMOoCTH 3ab0neBaHUi WMTOBUAHOM xenesbl (LK), JoMmuHu-
pyroLWMMU B CTPYKTYpe natonorum LK asnatotca auddysHbIin ToKeu-
yeckuit 306 (AT3) v y3nosoit 306 (Y3) [1-3]. OduumanbHas cTaTUCTH-
Ka NO3BONAET roBOpuTh 0 3abonesaemoctvt AT3 u Y3 nopagka 2% u
5-10% HaceneHua cooTBeTcTBEHHO. CeBepo-KaBkasckuit Pepepasnb-
HbI OKPYT U BXOAALLME B €70 COCTaB CyObeKTbI ABAAIOTCA SHAEMUYHbI-
MM no 3aboneBaHuam LK. 3abonesatot T3 B t06OM BO3pacTe, HO
yaule AeboT NPUXOAMTCA Ha TPYAOCNOCObHbIV Bo3pacT 25-45 ner. Mo
HEKOTOPbIM OLEeHKam 40 1/3 seHLyH cTapue 30 n1eT UMEKT U3MeHe-
Hus LK, xapakTepHble ana Y3 [4].

OpAHMM 13 OCHOBHbIX MeToAoB nedeHnsa AT3 B Poccuiickon Pe-
[epaumn 0CTaeTcs XMpYpruyeckoe BMELLATeNbCTBO. Mepuonepauu-
OHHble OC/I0HEHMA, pa3BuBatoLLMecs Ha GOHe M nocie onepauui,
npesonpeaensioT pasHoobpasne aHecTe3nooro-peaHMMaLMoHHOM
TaKTUKK. [pK 3TOM, KMU3HEYrPOKaIOLLME OC/IOKHEHUA NPOABAAIOTCA
HenocpeacTBEHHO B MoC/eonepaLmMoHHom nepuoge [5]. Yactota oc-
NOXXHEHWI XMpPYypruyeckoro nedenmna T3, no AaHHbIM pAga aBTOPOB,
cocTasnseT okono 2-11%. K Hanbonee 4acto BCTPeYAOLWMMCA OTHO-
CATCA: NOBPEXAEHUA LWMTOBMAHbIX apTepuit (0,3-5%), BO3BpaTHbIX
ropTaHHbiX HepsoB (BMH) (0,2-22,2%) M OKONOWMWUTOBUAHLIX XKenés
(3-34%), TMPEOTOKCMYECKMIA KpK3, TMNonapaTUpeos, nocaeonepauy-
OHHble KPOBOTEYEHWA, HAarHOEHNE MOC/E0NEepPaLMOHHON paHbl, pyb-
LoBble AepopMaLmm LWEN U KenonaHsle pybubl [6].

K Hanbonee pacnpocTpaHEHHbIM MPUYMHAM ATPOTEHHOTO MH-
TpaonepauyoHHOro nospexaeHna BIH MOXHO OTHECTU: Ype3MepHYLo
Tpakumio (Hanbonee yactas NPUUMHA); HANOKEHWE LIBOB Ha YYaCTKM
TKaHu LXK, 3axBaTbIBatoLWMX HEpPB; TAMNOHAAY U OTEK TKaHel B 0bna-
¢V BI'H; maHunynaumMm nHcTpymeHTamm 6e3 BU3yasbHOTO KOHTPOAA
npv paboTe no 3agHei nosepxHoctn LK 1 ap. KnuHnyeckne npo-
AB/IEHUA OCNOXKHEHWM, BO3SHMKAIOLWMX NPU NoBpexaeHnn BrH, moryt
BK/IHO4ATb HapyLLEHWA GYHKLMM AbIXaHWA 1 T010c006pa30BaHMsA, OCK-
NAOCTb rONOCA, 3aTPyAHEHMA NPU OTKALLNMBAHWUM, UHCMMPATOPHYIO
OZbILLKY, OLLYLLEHNE MHOPOAHOIO Tena B ropsae u ap. [6].

KauecTBO KM3HM NauMeHTa Npu 3TOM Hen3BeXKHO CHUKaeTcA.
CambiM OMacHbIM npoasaeHnem nospexkaeHua BIH asnaetca passu-
TWe HapyLeHUsa AbIXaHWA BNAOTb 4O Pa3BUTUA achUKcum. Mpumeda-
TENbHO, YTO MaKCMMA/IbHOTO MPOABAEHWUA OCNOXKHEHWE AOCTUTAET,
€CTEeCTBEHHO, NMPU [ABYCTOPOHHEM MoBpexaeHun BIH, a obHapyxu-
BAETCHA 3TO HEMOCPEACTBEHHO B NOCNEONEPALMOHHOM Nepuoge, Tak
KaK YBUAETb KAMHUYECKNE NPOABNEHMA Nape3a NOKa He npou3seaeHa
3KCTY6aLMA He NPeACTaBNAETCA BOSMOXHbIM. IMEHHO nosTomy oco-
Oblli MHTEPEC NPEACTABAAIOT COBPEMEHHbIe MeToAbl NPOGUIAKTUKM
MHTPaonepaLMOHHbIX NoBpeXaeHWI BI'H, KoTopeble, B UTOore, ONTUMM-
3UPYIOT He TONbKO ONepaTUBHOE BMeLLATeNbCTBO, HO M NMOBbILLIAIOT Ka-
4ecTBO M 6€30MacCHOCTb aHECTE3MOIOM0-PEAHNMALMOHHON NOMOLLM.
BaykHbIM ABNAETCA YacTOTa UHBAMAM3ALMM NALMEHTOB C NOBPEXAEe-
Huem BIH 1 ux nocneonepauyoHHan coumanbHas agantauua [6].

OCHOBHbIM MeToZOoM NPodUNAKTUKK nospexraeHus BIH asna-
€TCA MHTPaonepaUyoHHan BMU3yann3auma nocaesHux. MNokasaHo, 4to
4acToTa HapyLlueHUi GYHKLMM TopTaHW MOXKET BbITb CHUMNKEHA 3a CYET
BblAENEHMA HEPBA M €r0 NOCTOAHHOTO KOHTPO/IA BO BPEMA ONEpaLIu.

INTRODUCTION

Because of the global prevalence of thyroid disease, the
problem in our time is becoming increasingly urgent. Diffuse toxic
goitre (DTG) and nodular goitre (NG) are predominant in the thy-
roid disease spectrum [1-3]. Statistics reports show that DTG and
NG affect about 2% and 5-10% of the population, respectively.
Russia's North Caucasus Federal District and its federal subjects
are endemic areas of thyroid diseases. DTG can occur at any age,
but the onset is often observed in prime-working-age people (25
to 45 years old). According to some estimates, up to 1/3 of wom-
en over 30 have thyroid gland changes on ultrasound [4].

In the Russian Federation, one of the primary methods of
DTG treatment remains surgical intervention. However, intraop-
erative and postoperative complications predetermine the choice
of anaesthetic and resuscitation technique options. At the same
time, life-threatening complications manifest directly in the post-
operative period [5]. According to several authors, about 2-11%
of patients undergoing surgery for DTG experience a postopera-
tive complication. The most common complications include in-
juries to thyroid arteries, recurrent laryngeal nerves (RLN) and
parathyroid glands observed in 0.3-5%, 0.2-22.2% and 3-34% of
cases, respectively, as well as thyrotoxic crisis, hypoparathyroid-
ism, postoperative bleeding, surgical wound suppuration, hyper-
trophic and keloid scars of the neck [6].

The most common cause of RLN iatrogenic intraoperative
damage is excessive traction/stretching on the thyroid, ligature
entrapment; excessive gauze packing and tissue oedema in the
RLN area; instrument manipulation without visualization on the
posterior surface of the thyroid gland, etc. Clinical manifestations
of RLN injury may include respiratory distress and vocal cord pa-
resis, hoarseness, impaired coughing and airway clearance, inspi-
ratory stridor, a foreign body sensation in the larynx, etc. [6].

Although overall patient's quality of life is inevitably affect-
ed, the most dangerous consequence of RLN damage is respirato-
ry failure and asphyxia. Notably, the most dramatic manifestation
of the complication can be observed with bilateral damage to the
RLN, which can be detected only in the postoperative period af-
ter extubation is performed. That is why of particular interest are
modern methods of preventing intraoperative injuries of the RLN,
which, as a result, optimize surgical intervention and enhance pa-
tient safety during anaesthesia and resuscitation quality. Further-
more, of utter importance is the permanent disability evaluation
of patients with RLN damage and their postoperative social adap-
tation [6].

The primary method to reduce the prevalence of RLN in-
jury is intraoperative visualization of the RLN. Furthermore, it is
shown that the incidence of functional laryngeal disorders can be
decreased by exposure to the RLN and its constant monitoring
during the operation. In this regard, intraoperative neurophys-
iological monitoring (IONM) in thyroid surgery has advantages,
especially in complex cases, improving surgical safety and provid-
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B cBA3M C 3TMM, UCMNONb30BAHWE UHTPAONEPALMOHHOMO Helpodusu-
onornyeckoro MoHutopuHra (MOHM) B xupyprum LXK mokeT faBatb
npevmyLLecTsa, 0CoBeHHO B TPYAHbIX CAy4asx, M obecneynsaThb CTa-
6unbHYO PaboTy M BO3MOMXKHOCTb bonee NogpobHO MHTEPNPETUPO-
BaTb MOJyYeHHble 3N1EKTPOdU3NONOrNUECKME CUTHANDbI, @ TaKXKe pe-
arMpoBaTb Ha HEMCMPABHOCTU MPU HapyLUeHUAX B paboTe cuUCTeMbI.
Kpome Toro, no faHHbIM AnTepatypbl, cTumynaums BIH nam 6nyxaa-
IOLLEero HepPBa He BbI3blBAET MX NOBPEXAEHMA U BesonacHa npu uc-
NO/b30BaHUM Y B3POC/bIX. A CTUMYAALMA BAYKAAlOWEro HepBa He
BbI3bIBAET OpagMapuTMMIO UM bpoHxocnasm [7].

LLENb UCCNEAOBAHMUA

OueHKa BAUAHUA WMHTPAONEPALMOHHOMO Helipodusmonormye-
CKOTO MOHUTOPUHIA Ha YacTOTy BO3HUKHOBEHWA KPUTUUYECKUX UHLMU-
[LlEHTOB B OMNepaLOHHOM U Nanate MHTEHCUBHOW Tepanuu B pesysb-
TaTe PasBUTUA KU3HEYTPONKAIOLLMX OCTONKHEHUI XMPYPrUYECKOro
NeyeHus 3abonesanuit LK.

MATEPUAN U METOAbI

B pamKax OAHOLEHTPOBOrO PETPOCTNEKTUBHOIO UCCIEeA0BaHMA
6bln NpoBeAEH aHanW3 AaHHbIX 212 nucTopuii 6onesHel naLMeHToB
(109 (51,5%) »eHwwmH u 103 (48,5%) mykumHbI) B Bo3pacTe ot 31 Ao
72 net, nepeHECLIMX onepaTMBHOE BMeLLaTeNnbeTBo ¢ AHBapA 2018 no
Aekabpb 2020 roga no nosoay 3abonesaHuii LUK 8 CtaBpononbckoi
KpaeBoi KAuWHWYecKkoW 6osnbHUUe. Mpynnbl 6blaM COMOCTaBUMBI MO
KNMHWKO-AeMOorpadryeckmm xapaktepuctvkam (t1abn. 1).

Bospact 6onblunHcTBa (n=155; 73,1%) naumeHToB coctasun 31-
50 net (TpyAOCNOCO6HDBIN), YUTO MOXKHO PACLEHUTb KaK NOATBEPKAE-
HWe COLMaIbHOM 3HAUMMOCTU PAcCCMaTPMBAEMOV Npobaembl.

OCHOBHbIM AnarHo3om y 144 (68%) 60bHbIX 6610 AT3, No no-
BOAY KOTOPOro MaLMEHTbI MePeHeCIn TupeonaskTommio. Y 68 (32%)
NaLMeHTOB NpoBefeHa reMUTUPEOUIKTOMMUA No NoBoAy Y3.

ing the opportunity to interpret the received electrophysiological
signals in detail and timely response to system malfunctions. In
addition, according to the literature, stimulation of the RLN or va-
gus nerve does not cause damage to them and is safe when used
in adults. Furthermore, vagus nerve stimulation does not cause
bradyarrhythmia or bronchospasm [7].

PURPOSE OF THE STUDY

To assess the effect of intraoperative neurophysiological
monitoring (IONM) on the incidence of life-threatening complica-
tions in the surgical treatment of thyroid diseases in the operat-
ing room and intensive care unit.

METHODS

In a single-centre retrospective study, the medical records of
212 patients were analyzed. The study population comprised 103
males representing 48.5%) and 109 females representing 51.5%),
the median age ranging from 31 to 72 years, who underwent sur-
gery between January 2018 and December 2020 for thyroid dis-
eases at the Stavropol Regional Clinical Hospital (Russian Federa-
tion). The groups were well-matched in clinical and demographic
characteristics (Table 1).

The majority (n=155; 73.1%) of the patients were prime-
working-age people (31 to 50 years old), highlighting the social
significance of the problem under consideration.

The primary diagnosis in 144 (68%) patients was DTG, for
which patients underwent thyroidectomy. In addition, 68 (32%)
patients underwent hemithyroidectomy for NG. During the post-
operative period, all patients were monitored in the intensive
care unit and followed up by an otolaryngologist and phoniatrics.
In addition, videolaryngoscopy using the video laryngoscope YS-
IR of Jiangsu Mole Electronic Technology (China) was performed.

Tabauya 1 KnuHuko-0emozpagu4eckue Xapakmepucmuku nayueHmos (abc., %)

pynnbi

MNoka3artenb |, ocHOBHasA
(n=96)
Bospacr, 30-50 69 (71,8%)
ner 51-62 19 (20%)
63-72 8(8,3%)
MNon PKEHLLMHbI 47 (49%)
MYKUMHbI 49(51%)
[wnarHos aT3 61 (63,5%)
y3 35 (36,4%)

MpuUMeyaHme: p — CTaTUCTUYECKaR 3HAYMMOCTb Pa3nnumii nokasateneit mexay rpynnamu | u Il (no kputepuio ¥ * — ¢ nonpaskoii Metca)

Table 1 Demographic profile and clinical characteristics of patients

Group | (n=96)

30-50 69 (71.8%)
Age (Years) 51-62 19 (20%)
63-72 8 (8.3%)
Women 47 (49%)
Gender
Men 49(51%)
. . DTG 61 (63.5%)
Diagnosis
NG 35 (36,4%)

Patient groups, n (%)

1, KOHTpONb P Bcero
(n=116)
86 (74,1%) >0,05 (x*=0,14) 155 (71,3%)
21 (18,1%) >0,05 (x?=0,10) 40 (18,8%)
9 (7,8%) >0,05 (x*=0,10)* 17 (9,9%)
62 (53,4%) >0,05 (x?=0,42) 109 (51,5%)
54 (46,6%) >0,05 (x*=0,42) 103 (48,5%)
83 (71,5%) >0,05 (x?=1,55) 144 (68%)
33 (28,5%) >0,05 (x*=1,55) 68 (32%)
p Total

Group Il (n=116)

86 (74.1%) >0.05 (x?=0,14) 155 (71.3%)

21(18.1%) >0.05 (x2=0.10) 40 (18.8%)
9 (7.8%) >0.05 (x2=0.10)* 17 (9.9%)
62 (53.4%) >0.05 (x?=0.42) 109 (51.5%)
54 (46.6%) >0.05 (2=0.42) 103 (48.5%)
83 (71.5%) >0.05 (x?=1.55) 144 (68%)

33 (28.5%) >0.05 (x*=1.55) 68 (32%)

Note: p is the statistical significance of the difference between groups | and Il (according to the criterion x?; * — with the Yates correction)
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B nocneonepauyoHHOM Mepuoae Bce MaLMeHTbl Haxo4uAWCh
nog, HabnlogeHNeM B OTAENEHUM AHECTE3NONOTUM U peaHUmaLLmK,
0CMaTpMBaANUCh B AMHAMMKE OTONAPUHION0roM U GoHMaTpOM. Buae-
O/IaPMHIOCKONMA NPOBOAMNACL C UCMOMb30BaHMeM annapata YS-IR,
Jiangsu Mole Electronic Technology (China).

Bce naumeHTbl nognucann MHGOPMMPOBAHHOE cornacue Ha
nposefeHVe XMpypruyeckoro BMellaTenbcTea. B ceAsuM ¢ petpo-
CMEeKTUBHbLIM AWM3alNHOM UCCNef0BaHUA COMNAcoBaHUA € JIOKaNbHbIM
3TUYECKMM KOMUTETOM Ha €ro nposefeHue He Tpebosanocb. Bcem
60/1bHbIM 6bIN1I0 NPOBEAEHO CTaHAAPTHOE KAMHUKO-1abopaTopHoe v
MHCTpyMeHTanbHoe obcnefoBaHme.

MauveHTbl 6bIM pa3geneHsl Ha 2 rpynnbl: | — OCHOBHYIO, B KOTO-
pyto BOLWIM 96 6ONbHBIX, ONEPUPOBAHHbIX C UCnoab3oBaHWeM NOHM
1 Il — KOHTPOABHY1O, B KOTOPOI 116 NaLueHTam BbINOMHAM ONepaTmB-
Hoe fieyeHne H6e3 NPUMeHEHMA YKa3aHHOTo MeToza.

MOHM nposogunca c nomoLbto anektpomuorpada Nicolet EDX,
Natus Neurology Incorporated (Middleton, WI, USA). JaTtumnk nosso-
NAN YNaBAMBATb U PErUCTPMPOBATb MbILIEYHbIE COKPALLEHUA B OTBET
Ha CTUMYAALMIO N. laryngeus recurrens sN1eKTPO0M C BbIBEAEHMEM Ha
3KpaH HelipomoHuTopa rpaduyeckoro nsobpaxeHus. Boicota amnau-
TyZibl NO3BO/IANIA OLEHMBATb COXPAHHOCTb HEPBHOM NMPOBOAUMOCTU.

Cuna ToKa coctasnsana ot 0,7 mA go 15-20 mA, vactota — 4,7
M. Monocka-AaTuvK 3aKpenasnacb Ha 3HAOTPaxeanbHON Tpybke
NIM Flex EMG, Medtronic (Minneapolis, MN, USA) ana peructpa-
UMK aneKkTpomuorpaduu. Uronbuatbiii CTUMYNALMOHHBIN 3NEKTPOA,
Inomed, Inomed Medizintechnic GmbH (Emmendingen, Germany)
Haxo4M/CA B PyKe XMpypra, KOTOPbIV C ero MOMOLLbIO KOHTPO/IMPO-
Ban n. laryngeus recurrens. 3a3emnstoLLmMii 3N1eKTPOZ, YCTaHaBANBANCA
B M0/Ie MeXy 30HOM CTUMYNALMK U perncTpauum. Takum obpasom,
XUpYpr BO Bpems onepaLmu nonyyan MHGOPMaLuMio 0 JI0KannsaLmum
1 QYHKLMOHANbHOM COCTOAHWUM HEPBOB B ONEPALMOHHOM NOJE U MOT
BbINO/MHATL HeobXoAMMblE MaHUNYNALMM 6e3 pUCKa MOBPEXAEeHUA
Hepsa.

[lnA OLEHKM XM3HEeCNocoBHOCTU HEPBHbIX NPOBOAALLMX MyTew
HeMPOMOHUTOPUHT NMPOBOAMACA B AWHAMMKe — [0 M Mocne onepa-
TMBHOrO BMELLUATeNbCTBA Ha LUMTOBMAHON Kenese. IPPeKTMBHOCTL
BKAoveHna MOHM B cxemy XMpypruyeckoro neveHna oueHnBanach
Mo KO/MYECTBY C/y4aeB nospexaeHns BIH u pemHTybaumm Tpaxemn B
CBA3M C Pa3BUTMEM OC/IOXKHEHUI, BO3HMKABLUMX B NOC/E€0NEePaLMOH-
HOM nepuoge.

CTaTMCTUYECKMUIA aHA/U3 BbIMOHEH C WCMO/b30BaHMEM MpoO-
rpammbl IBM SPSS Statistics Bepcum 20. AGCONOTHbIE BEAMUMHBI Bbln
npeacTaBNeHbl B BUAE CPEAHMX 3HAYEHUI 1 UX CTAaHAAPTHOW OLUMOKM
(M+SD), a oTHOCUTENbHbIE — B BUAE AoNel. CpaBHEHWUSA HE3aBUCUMMBbIX
abCoNOTHBIX BEIMYMH NpoBoAMaUCh No U-Kputeputo MaHHa-YUTHM,
OTHOCUTE/IbHBIX BE/IMUYMH — C NOMOLLBIO KpuTepus x2. Mpu ucnonb3o-
BaHWM BCEX METOLOB aHaNW3a PasNnuMA CYUTANUCh CTAaTUCTUYECKU
3HAYMMBIMM NpY BeNYMHE NokasaTensa p<0,05.

PE3YNILTATbI U UX OBCYXXOEHUE

AHanu3 MeaULMHCKMX KapT NO3BO/INA BbIABUTbL Cy4Yaun NOBPEK-
JeHva BrH: 1 (1,0%) B ocHoBHoM rpynne npotvs 17 (14,6%) — B KOH-
TponbHOW (p<0,05). PenHtybaums Tpaxeu noTtpebosanack 2 (2,1%)
nauyeHTam OCHOBHOW 1 7 (6,0%) — KoHTpoAnbHo rpynn (p>0,05). U3
HuX 5 (4,3%) onepauuii 6b110 BbINOAHEHO B CBA3W C ABYXCTOPOHHUM
nospexaeHvem BrH (tabn. 2).

Takum 06pasom, BbiABNEHO, YTO NpumeHeHne NOHM npu xu-
PYPrMYecKMX BMeLaTeNbCTBax Ha LUK CHU3MA0 KoaMuecTBo Xmpypr-
UECKUX OCNOKHEHMI. Tak, yacToTa nospexaeHua BIH ymeHblumnach
Ha 13,6% (p<0,05). Kpome Toro, 0TMEYEHO, YTO YMEHbLUEHWE CNyYaeB

All patients have signed informed consent to undergo sur-
gery. The research was exempted from approval by the local re-
search ethics committees due to the study's retrospective design.
All patients underwent a standard clinical, laboratory and instru-
mental examination.

Patients were divided into two groups: group | — the study
group, which included 96 patients who were operated on using
IONM and group Il — the control group, in which 116 patients un-
derwent surgical treatment without using this method.

The IONM was performed using the Nicolet EDX system
(Natus Neurology Inc., Middleton, WI, USA). The sensor made it
possible to detect and record the electrical activity produced by
muscle contractions in response to RLN stimulation by an elec-
trode with a graphic image displayed on the computer screen. In
addition, the electromyographic waveform amplitude allowed for
assessing the integrity of nerve conduction.

The current intensity ranged from 0.7 mA to 15-20 mA. The
stimulus frequency was 4.7 Hz. For electromyography control, a
surface electromyography electrode was fixed on the neural in-
tegrity monitor (NIM) electromyogram (EMG) endotracheal (ET)
tube NIM Flex EMG endotracheal tube (Medtronic, Minneapolis,
MN, USA). The needle stimulation electrode (Inomed Medizin-
technik GmbH, Emmendingen, Germany) was handled by the
operating surgeon, who used it to monitor the RLN. In addition,
a ground electrode was placed between the stimulation and
sensing electrodes. Thus, during the operation, the surgeon re-
ceived information about the localization and functional state of
the nerves in the operating field and could perform the necessary
manipulations without the risk of nerve damage.

To assess the viability of nerve pathways, neuromonitoring
was carried out over time — in the preoperative and postopera-
tive period of the thyroid gland surgery. In addition, the impact
of the IONM incorporation into the surgical plan was evaluated
by assessing the incidence of damage to the RLN and tracheal re-
intubation due to complications that occurred during the postop-
erative period.

Statistical analysis was performed using the software IBM
SPSS Statistics for Windows, Version 20.0, IBM Corp, Armonk, NY,
USA. Absolute values expressed as mean and standard deviation
(M1SD) were calculated, and relative frequencies were represent-
ed as percentages. Mann-Whitney U-test was used for paired
comparisons between independent groups in quantitative vari-
ables. Chi-squared (x?) test was used to compare categorical vari-
ables. Results were considered statistically significant at a p-value
<0.05.

RESULTS AND DISCUSSION

the medical records analysis revealed the injury to the RLN
in 1 (1.0%) patient in the study group versus 17 (14.6%) in the
control group (p<0.05). In addition, tracheal reintubation re-
quired 2 (2.1%) and 7 (6.0%) patients in the study and the control
groups, respectively (p>0.05). Of these, 5 (4.3%) patients needed
surgeries due to bilateral injury to the RLN. A comparison of post-
operative complications between groups | and Il is presented in
Table 2.

As shown in Table 2, using IONM in surgical interventions on
the thyroid gland reduced the number of surgical complications.
Thus, the incidence of RLN damage decreased by 13.6%, p<0.05.
In addition, it was noted that a decrease in the incidence of RLN
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Tabnuya 2 Cmpykmypa nocneonepayuoHHbIX ocnoxcHeHul no epynnam (abce., %)

lpynnbl naumeHTOB

OcnoKHeHue

|, ocHoBHas (n=96)

MNoBpexaeHune BIr'H (oaHocTopoHHee) 1(1,0%)
MoBpexxaeHue BIH (gByxcTopoHHee) He otmeyeHo
MoBpexxaeHune BrH (Bcero) 1(1,0%)
lemaToma B 061acTn onepaumm 2(2,1%)
PeunHtyb6aums 2 (2,1%)
Mnonapatupeos 2 (2,1%)
OcunnocTb rosioca 3 (3,1%)
3aTpygHEeHHoe AbixaHue 1(1,0%)
Oucdarua 2 (2,1%)
Jinxopagxa 1(1,0%)

TowHoTa, pBOTa 22 (22,9%)

Il, KOHTponb (N=116) 5

12 (10,3%) =0,012 (x’=6,36)

5 (4,3%)

17 (14,6%) =0,001 (x’=10,84)
2 (1,7%) >0,05 (x2=0,10)
7 (6,0%) >0,05 (x*=1,16)

He oTmeyeHo

35 (30,1%) <0,001 (x?=24,31)

7 (6,0%) >0,05 (x*=2,36)
6 (5,1%) >0,05 (x2=0,66)
4 (3,4%) 0,05 (x2=0,48)
20 (17,2%) >0,05 (x2=1,06)*

MpuUMeyaHme: p — CTaTUCTUYECKan 3HAYMMOCTb Pa3numii nokasateneil mexay rpynnamu | v Il (no kputepuio X2 ¢ nonpasKoii Metca; * — 6e3 nonpasku Metca)

Table 2 Comparison of postoperative complications between groups | and Il

Group | (n=96)

Unilateral RLN injury 1(1.0%)
Bilateral RLN injury Not noted
Total RLN injury 1(1.0%)
Postoperative hematoma 2 (2.1%)
Reintubation 2 (2.1%)
Hypoparathyroidism 2 (2.1%)
Hoarseness 3 (3.1%)
Laboured breathing 1(1.0%)
Dysphagia 2 (2.1%)
Fever 1(1.0%)

Nausea, vomiting 22 (22.9%)

Patient groups, n (%)

Group Il (n=116) g

12 (10.3%) =0.012 (x2=6.36)

5 (4.3%)

17 (14.6%) =0.001 (x>=10.84)
2 (1.7%) >0.05 (x2=0.10)
7 (6.0%) >0.05 (x2=1.16)

Not noted

35 (30.1%) <0.001 (x*=24.31)
7 (6.0%) >0.05 (x*=2.36)
6 (5.1%) >0.05 (x2=0.66)
4 (3.4%) >0.05 (y?=0.48)

20 (17.2%) >0.05 (x?=1.06)*

Note: p is the statistical significance of the difference between groups | and Il (according to the criterion x? with the Yates correction; * — without the Yates correction)

nospexaeHna BIH conpoBoXKaanocb, X0Tb U CTaTUCTUYECKU He3Ha-
UYMMbIM, HO CHWXXEHMEM YacTOTbl MOBTOPHbLIX MHTybaumii Ha 3,9%
(p>0,05).

AHann3 KNMHUYECKMX AaHHbIX MOC/e0NepaLMoHHOro nepmosa
BbIIBU/I CTAaTUCTUYECKM 3HAUYMMYIO PA3HMLLY B COXPAaHEHMM OCUNAOCTH
ronoca B TeYeHue Bcero nepuoga Habnwogenuns y 35 (30,1%) naum-
€HTOB KOHTPO/IbHOM rpynnbl 1 TONbKO Y 3 (3,1%) 607bHbIX OCHOBHOW
(p<0,05). Mo ocTanbHbIM NapaMeTpam NocNeonepaLyoHHOro Nepuo-
[1a TaKXKe MMeNa MecTo pasHuMLa NoKasaTenen, XoTa U CTaTUCTUYECKU
HesHauumas. Tak, Kanobbl Ha 3aTpyaHeHME AblXaHWA Npeabasaaa
1 (1,04%) naumeHT ocHOBHOM rpynnbl U 7 (6,03%) — KOHTPONBHOM.
Oucoarma otmevanach 2 (2,08%) 60nbHbIMW OCHOBHOM rpynnbl U 6
(5,35%) — KOHTPONbHOM. Kanobbl Ha TOLIHOTY M PBOTY NPELbABAAIM
22 (22,9%) naumeHTa ocHOBHOW rpynnbl 1 20 (17,2%) 60/1bHbIX KOH-
TPONBbHOWM, YTO MOMKET ObITb CBA3AHO C PeaKuMeln Ha NpemeanKaumio
W HefOCTaTOYHOW MOATOTOBKOM NALMEHTOB K ONepaTMBHOMY BMeELLA-
TeNbCTBY.

BkatoueHne MOHM B cxemy onepaumun yBennymsano AnuTeNb-
HOCTb BMELLATENIbCTBA: OHO OCTaBM/I0 B OCHOBHOM rpynne B CPeAHEM
98,746,1 MWH, B KOHTposnbHON — 80,118,1 muH (p<0,05). OfHako,
MEHBLUMI NPOLEHT OCNONKHEHWUIN MOB/UAN HA CPOKU HAXOXKAEHMUA
naupeHToB | u Il rpynn He TONbKO B OTAENEHUW AHECTE3NONOTUMN U
peaHumaumm (6,2+0,5 n 7,4+0,3 gHelt cooTBeTcTBEHHO, P>0,05), HO U
B CTaumoHape B uenom (59,1+1,7 n 121,3+4,8 Koiko-aHel cooTseT-
cTBeHHO, p<0,05). HeKkoTopble NaLMEHTbl OCHOBHOM rpynmnbl Oblau
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damage was accompanied by, albeit statistically insignificant, a
reduced rate of tracheal reintubation (by 3.9%), p>0.05.

Clinical data analysis of the postoperative period revealed
a statistically significant difference in the persistence of hoarse-
ness throughout the entire observation period in 35 (30.1%) and
3 (3.1%) patients of the control and the study groups, respective-
ly (p<0.05). Regarding other postoperative complications, there
was also a difference in indicators, although statistically insignif-
icant. Thus, complaints of laboured breathing were present in
one (1.04%) and seven (6.03%) patients in the study and control
groups, respectively. Dysphagia was noted in two (2.08%) and six
(5.35%) patients in the study and control groups, respectively.
Nausea and vomiting were present in 22 (22.9%) and 20 (17.2%)
patients of the study group and the control groups, respectively,
which may be due to premedication side effects and suboptimal
preparation of patients for surgical intervention.

At the same time, incorporating IONM in the surgical plan
increased the operative time: it averaged 98.7+6.1 and 80.1+8.1
minutes in the study and control groups, respectively, p<0.05.
However, a reduced complication rate positively affected the
lengths of stay for patients of groups | and Il in the intensive care
unit (6.2+0.5 and 7.4%0.3 days, respectively, p>0.05) and the
overall length of hospital stays (59.1+1.7 and 121.3+4.8 days, re-
spectively, p<0.05). In addition, some study group patients were
transferred to the specialized endocrinology department on the
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nepesefeHbl B NpoduibHOe OTAeNEHME B AeHb ONepaTUBHOMO BMe-
LaTeNnbCTBa.

/13BecTHO, UTO NP NPOBEAEHUU ONEPaTMBHbIX BMeLLATeNbCTB
B 0671aCT Wen BbICOK pUCK nospexaeHns BIH, urpatoLero BaxHyto
po/b, B YaCTHOCTK, B ronocoobpasosaHunm. Pa3sutme storo ocnoxHe-
HUA MOXET bbITb 06YCNI0BAEHO:

*  HemnpegHamepeHHbIM nepeceyeHem Hepsa (peaKoe oc-

JIOXHEHWUE);

*  OYHKUMOHANbHLIMKU HAPYLIEHUAMMU AaHATOMUYECKU HEU3-
MeHEHHOro BIH npu n3bbiTouHOM Tpakummn LXK u pacta-
YKEHWUW HEepBa, NPW CAABNEHUM IUraTypoii B npoLiecce ne-
PEeBA3KM COCYA0B U Ap.;

*  VHAMBMAYaNbHbIMWM aHAaTOMUYECKUMWU OcobeHHOCTAMM
nauveHTa: noMnmMo Tonorpaduyecknx ocobeHHocTel pac-
nonoxexus, 8o 50% BIH nmetoT BapnabenbHoe CTpoeHme,
pacnafancb Ha 2 uan 3 BeTBM Nepes, BXOXKAEHMEM B rop-
TaHb, B CBA3M C YeM MOTOPHAA BETBb HepPBa CTaHOBUTCA
60nee YyBCTBUTE/IbHOW K TPAaBMMPYIOLLMM areHTam, yKa-
3aHHbIM BblILLE.

MepuonepaumoHHble nospexaeHus BIH obycnasavBatoT ak-
TUBHYIO NOC/NEONEPaLLMOHHYI0 UHTEHCUBHYIO TEPAnuio U NPOJIOHIU-
PYIOT CPOKM rocnuTanusaumm. Mpu 3TOM KAMHUYECKUE NPoABAEHUA
OCNOMKHEHWI (3aTPYAHEHMUA AbIXaHWA U TI0TAHWUS, OCUMIOCTb ro/10Ca
W Ap.) CYLLECTBEHHO CHUMKAKOT Ka4YeCTBO KM3HWU MaLMEHTOB U MOTYT
NPVBOAUTb K CTOMKON MHBanMAM3aumun. A nposefeHVe NOBTOPHbIX
onepaLiMii NOBbILWAET PUCK MOBPEXKAEHNA HEPBOB.

B cBA3M € 3TMM, 60/1bLIOE 3HAYEHUE UMEIOT Kak KBaNndUKaLms u
OMbIT XMPYpPra, NO3BOANAIOLLME MY TOYHO ONPEeAENUTb PACTONOKEHNE
BI'H, Tak 1 npvmeHeHWe AONONHUTENbHbBIX NepuonepaLmoHHbIX Me-
To0B. OgHMM U3 HUX aBnaeTca MOHM. HecmoTps Ha goCTaTouHO 06-
LUMPHbIM OMbIT UCNO/b30BaHUA, BONPOC 06 3GPEKTUBHOCTM ero npu-
MeHeHus B xupyprum LK octaétes oTKpbITbiM. Pag uccneposateneit
He 06HapyXMAWN CTAaTUCTUYECKM 3HAYMMbIX MPEUMYLLECTB UCMNO/b30-
BaHWA MeToaa [8, 9]. K HeraTMBHBIM MOMEHTaM TaKke OTHOCATCA W
CYLLECTBEHHOE YBenWYeHne CTOMMOCTM U NPOJOIKUTENBHOCTM One-
paTUBHOTO BMeLLaTenbCTBa [9]. BmecTe ¢ Tem, aBTOpbI HE UCKOYAOT
L1e/1eCO006Pa3HOCTb €ro MPUMEHEHUA B KOHKPETHBIX CUTYaLMAX: Kak
BO3MOXHOCTb MPeLOTBPaTUTL [BYCTOPOHHIO TPaBMy TO0COBbIX
HEepPBOB W Pa3BUTUA Mapasnya ropTaHu; C Lenbld MAEHTUGUKaLMK
BIH npw BbINONHEHUM MOBTOPHbIX OMepaLLmMii; Npu 6oKoBoM AnMda-
[EH3KTOMMU; Ype3mepHOM yBenndeHun obbéma LLXK; ana cHuxeHns
pUCKa XMPYPrUYecKoro BMeLLaTeNbCTBa Y HAYMHAOLLMX SHAOKPUHHDBIX
xupypros v ap. [8].

MonyyeHHble B Halem MccnefoBaHUM faHHbIE KOPPEUpYOT C
pe3ynsbTaTamu uccnefosaTenen, cuntaowmx npumerHeHme MOHM npum
xvpyprvm LUK uenecoobpasHbiM. B MHOMOLEHTPOBOM MCCNEA0BAHUM
Staubitz JI et al (2020) noaTsepxaeHa ero 3pdEKTUBHOCTb B KayecTse
[OMO/IHATENIBHOTO METOAA, CMOCOBCTBYIOLLErO CHUMKEHWUIO PUCKa He-
npefHamepeHHoro nospexaeHusa BIH, xota n He UcknkoyaeT ero non-
HocTblo [10]. U3 NONOMKUTENBHBIX MOMEHTOB MPUMEHEHWA METOAa,
HapAZy CO CHUKEHUEM BEPOATHOCTU OCNOKHEHUIA, OTMEYAETCA YMeHb-
LeHWe obLLEero KONMYeCTsa AHel rocNMTann3aLMm NaLMEeHTOB 1 3aTpar,
CBA3AHHbIX C Ie4eHMeM NOCNeoNnePaLMOHHbIX OCIOXKHEHMI [11, 12].

3AKNIOYEHUE

MpUMEeHeHVe HePOMOHWUTOPUHIA B XMPYPTWW LUUTOBUAHOW Ke-
Ne3bl NO3BO/IAET CTAaTUCTUYECKM 3HAYMMO CHU3UTb HaCTOTY NOBPEXae-
HWIA BO3BPATHOTO rOPTaHHOTO HepBa M 0CMNAOCTY roioca. OTMeYeHo,
XOTAl U CTAaTUCTUYECKU HE3HAYUMOE, HO YMEHbLUIEHWE CNy4aeB PeunH-
Tybaummn Tpaxen. Hecmotps Ha 60AnbLIyO AMTENBHOCTb BPEMEHM

day of surgery as they did not require treatment in the intensive
care unit.

It is known that neck surgery is associated with a high risk of
injury to the RLN, which is essential to vocalization, among other
things. This complication may be caused by:

¢ the unintentional severing of the nerve (a rare compli-
cation)

e dysfunction of anatomically intact RLN due to exces-
sive traction on the thyroid and stretching of the nerve,
compression due to entrapment of the nerve in the lig-
ature of the blood vessel, etc.

e  patient-specific anatomy: in addition to the anatomical
variability of the RLN location, up to 50% of the RLN
have a variable branching pattern, dividing into 2 or
3 branches before entering the larynx. Therefore, the
motor fibres of the nerve become more sensitive to the
traumatic factors mentioned above.

Perioperative injuries to the RLN result in targeted postop-
erative intensive care and prolonged hospital stay. At the same
time, the clinical manifestations of complications (difficulty
breathing and swallowing, hoarseness, etc.) significantly reduce
patients' quality of life and can lead to persistent disability. In ad-
dition, repeated surgeries increase the risk of nerve damage.

In this regard, the surgeon's qualifications and experience
are of great importance, helping to determine the RLN location
accurately. Of equal importance is the use of additional perioper-
ative techniques, including IONM. However, despite the vast ex-
perience in using IONM, the question of the IONM's effectiveness
in thyroid surgery remains undetermined. Several researchers
fail to find statistically significant advantages to using the tech-
nique [8, 9]. The IONM's disadvantages also include a substantial
increase in the cost and prolongation of operative time [9]. How-
ever, IONM has recently been reported to be helpful in special
cases: to prevent bilateral laryngeal nerves injury and consequent
laryngeal paresis; to identify the RLN when performing repeat-
ed operations; in the patients undergoing lateral cervical lymph
node dissection; excessive enlargement of the thyroid; to reduce
the surgical risk in novice endocrine surgeons, etc. [8].

The data obtained in our study correlate with the results of
other researchers who consider the use of IONMs in thyroid sur-
gery appropriate. For example, in a multicenter study by Staubitz
JI et al (2020), its effectiveness was confirmed as an additional
method that helps reduce the risk of unintentional damage to the
RLN. However, it does not entirely exclude it [10]. The advantages
of the use of the method include a reduction of the risk of un-
intentional damage to the RLN and other perioperative compli-
cations, a decrease in the overall length of hospital stay and the
costs associated with the treatment of postoperative complica-
tions [11, 12].

CONCLUSION

Using neuromonitoring in thyroid surgery can significantly
reduce the risk of damage to the recurrent laryngeal nerve and
subsequent development of hoarseness. In addition, there was
a statistically insignificant decrease in the tracheal reintubation
rate. Despite the prolongation of operative time, the use of the
method helps to reduce the average length of stay of patients in
the intensive care unit and overall hospital stays.
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onepaTtMBHOro BmellaTesIbCTBa, NPUMeEHEHNUE MeToAa CﬂOCO6CTByeT
COKpaLieHuo cpe,u,Hel7| NpPoAO/TIKNUTENBHOCTU Hpe6bIBaHI/Iﬂ nauneHToB
KaK B MasaTe MHTEHCMBHOM Tepanuu, Tak 1 B CTalMOHape B Lie/IOM.
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BBEOEHMUE

HecmoTpsa Ha ycnexu HaydyHoro coobLiecTBa M NPaKTUYECKOoW
MEeAMLMHbI, BeAyLLen NPUYMHON MHBANUAM3ALMU U CMEPTHOCTM Na-
LIMEHTOB OCTAETCA NATONOMMA CEPAEUYHO-COCYANCTON cucTembl (puc. 1)
[1]. Mo oueHkam BO3, Ha nwemmnyeckyto BonesHb cepaua (MBC) npu-
X0AMTCA OKoNo 16% Bcex cmepTeit B mupe. OTMeYeH pocT yucna ne-
Ta/IbHbIX UCXOZ0B OT 3TOM NaTONOIMU 3a nocnesHue 20 neT, YTo cocTa-
BM/I0 HA HACTOALLMI MOMEHT NOYTM 9 MJH. B rog, Mo nporHozam BO3
K 2030 . OT KapAMOBACKYNAPHOM NATONIONMKN EXKEFOAHO ByAET yMMPaTb
6onee ABaALATU TPEX MJH. YenoBek [2, 3].

Beaywiei NpUUMHON PasBUTUA KapAMOBACKYIAPHON NaToNorMm
BbiCTynaeT atepoTpombos [3]. CornacHo onpeaenexuio BO3, «Are-
POCKNepo3 — 3T0 BapuabenbHas KOMOMHAUMA U3MEHEHUI BHYTPEH-
Hel 060/104YKM (MHTMMBI) apTEPUiA, BKIKOYAIOWMX HAKOMEHWE MNU-
[10B, CNOXKHbBIX yrneBofoB, G1bPO3HOM TKAaHU, KOMNOHEHTOB KPOBMU,
KaNbUMPUKALMIO U CONYTCTBYIOLME U3MEHEHMA CpeaHei 060104KM
(Meann)» v ABNAETCA OTPaKEHMEM HeM3BEeXHOro npouecca reHepa-
NIN30BaHHOrO buonornyeckoro crtapeHns [2, 3]. Bo-nepsblx, faHHan
XapaKTePUCTMKA CBUAETENLCTBYET NULb O MO3AHMUX, BUAMMBIX Npu-
3HaKax aTeporeHesa, HO abCONOTHO He AAET NpeacTaBNeHus O Hau-
6onee paHHMX MATOTEHETUYECKUX U3MEHEHWAX B TKAHAX M KPOBM,
NPUBOLALUMX K PEMOAENMPOBAHUIO COCYANCTON CTEHKM U TpUrrepax,
NX ONpesensatowmx. Bo-BTopbIx, B NPaKTUHECKOMN AeATENBHOCTY BPaym
Pa3NNYHBIX CreLManbHOCTEN BCE Yallle CTaIKUBAKOTCA C OMOJIOKEHM-
€M aTepoCK/Iepo3a, MyNbTUHOKAIbHBIM NMOPaXKEHNEM apTePUAIbHOTO
pycna, HepeaKo COYETaHMEM Y OAHOIO MALMEHTa HECKObKUX 3a60-
NeBaHWIM U CUHAPOMOB, BK/IHOYAIOLMX B KAYeCTBE OAHOM M3 COCTaB-
NAWMX CepaeyHO-cocyamucTyio natonorvio [4]. Ha cerogHswHMid
[€eHb eVHON TeopUM BO3HMKHOBEHUA NNNUAEMUM U MEXAHU3MOB,
NOTEHUMPYIOLMX aTePOCKAEPO3, He cyllecTByeT. Heocnabegatowmii
NPaKTUYECKUIA MHTEpPEeC ANA Bpayel PasNMYHbIX CheumanbHocTen

Puc. 1 OcHosHble npuyuHsl cmepmHocmu 8 mupe (no oaHHsim BO3) [1]

OcCHOBHbIe NPUYMHBEI CMEPTH B MApe
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INTRODUCTION

Despite significant advances in medicine and public health
during the past few decades, cardiovascular diseases (CVDs)
are the leading cause of disability and mortality (Fig. 1) [1]. Ac-
cording to the WHO, coronary artery disease (CAD) accounts for
about 16% of all deaths worldwide. Furthermore, CAD mortality
increase over the past 20 years has been noted, which has now
amounted to almost 9 million annually. The WHO predicted that
by 2030, nearly 23.6 million people would die from CVDs [2, 3].

Atherothrombosis is the leading cause of cardiovascular
morbidity and mortality worldwide [3]. In 1958 the WHO defined
atherosclerosis as "a variable combination of changes of the inti-
ma of arteries consisting of the focal accumulation of lipids, com-
plex carbohydrates, blood and blood products, fibrous tissue and
calcium deposits, and associated with medial changes", a reflec-
tion of the inevitable process of generalised biological ageing [
2, 3]. However, this definition characterises later morphologically
visible stages of atherogenesis but not the earliest pathological
changes in tissues and blood and their triggering mechanisms,
which in concert lead to vascular wall remodelling. Secondly, in
recent years there have been some reports of an earlier age at
onset of atherosclerosis, multivessel coronary artery disease, and
multimorbidity, including cardiovascular disease as one of the
components [4]. To date, there is no consensus on the mecha-
nism of dyslipidemia and how it promotes atherosclerosis. There-
fore, elucidation of the role of comorbidities in the pathogenesis
of atherogenesis is highly relevant to physicians of various medi-
cal specialities.

In recent years, there have been multiple studies on lipid
metabolism derangements and the severity of atherosclerosis
comorbid with various thyroid diseases [4, 5]. According to the

Fig. 1 The leading causes of death globally (according to the WHQ's
2019 report)
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NPeACTaBNAET U3yYeHME BKIaZa KOMOPOUAHbIX COCTOSHUIA B naTore-
HeTUYEeCKMe aCneKTbl aTeporeHesa.

MccnenoBaHuio HapyleHuss obmeHa MNUAOB M MacluTabam
aTepoCKIepo3a Npu PasanyHbIX 3360N1eBaHUAX LLMTOBUAHOMN Kene-
3bl MOCBALLEHO HEMANI0E KOIMYECTBO OTEYECTBEHHbIX M 3apyOErKHbIX
u3blcKaHuii [4, 5]. Mo aaHHbIM BO3, nopaeHue WUTOBUAHON Xene-
3bl B MepeYHe 3HAOKPMHHBIX 3360/1eBaHUI 3aHMMAET BTOPOE MeCTo
nocne HapyleHus obmeHa yrnesogos. bonee 600 MAH. YenoBeK Ha
NAaHETE MMEIOT SHAEMMYECKMI 306 MAK CTPAAALOT APYTMMMU TUPOUA-
HbIMM 3aboneBaHMAMK; Bonee nNoayTopa MUAAMAPAOB CTAZIKUBAKOTCA
C PUCKOM Pa3BuTHSA MofoaedULUTHBIX COCTOAHMI. HabntogaeTcs poct
yucna 3ab60neBaHUI WUTOBUAHOWM Kenesbl bonee yem Ha 5% B rog [5,
6], UTO, COIMACHO HAKOM/IEHHbIM AAHHbIM, MOMET OTArOLAaTb Pa3Bu-
THe aTepOCKNEePOTUYECKOTO NpoLiecca.

CybKnnHMYeckuit runotpeos (CIT) — paHHee HapyLUeHWE GYHK-
LMK LWMTOBMAHOM Kenesbl [7], npu KoTopom 3HayeHue TTT nosbile-
HO, a NabopaTopHble YpoBHM CBOBOAHbIX dpaKumit TMpOKcKHa (T4cB.)
W TPUOATMPOHKHA (T3CB.) B CbIBOPOTKE KPOBM OCTALOTCA B Npesenax
HopMmbl. Kak npasuno, CI'T He MMeeT TUMMUYHBIX KIMHUYECKUX NPOsAB-
NeHuii n cneunduyHbix Kanob. B 60-80% cnyyaeB npuumHoi passu-
TUA AAHHOTO COCTOAHMA ABIAETCA MOBbLILEHWE 3HAYEHWUN aHTUTEN K
TUPEOUAHOW NepoKcuaase — MapKEpy ayTOMMMYHHOTO TMpOMAMTa
[7].

MHTepec K usyyeHuto Bamanua CI'T Ha pa3BUTME W NpOrpeccy-
poBaHME CepAeYHO-COCYANCTbIX 3aboneBaHuit 0bycnoBneHO Heop-
HO3HaAYHbIMW W [axe, B HEKOTOPOW CTEMeHW, MPOTUBOPEYMBLIMU
ZaHHbIMU. C OAHOM CTOPOHbI, pe3ynbTaTbl 06CePBALMOHHbIX UCCe-
[l0BaHWIA YKa3bIBatOT Ha nosbiweHue TTT ¢ Bo3pacTom [8], uTo MoxKeT
6bITb pacLeHeHOo Kak ¢umsmonornyeckuin npouecc. Mcxoas ms aton
NO3M1LIMK, BbICOKA BEPOATHOCTb runepauardoctukun CIT [9]. C apyrov
CTOPOHbI, PE3yNbTaTbl MHOTMX MCCNEA0BAHMM YKa3blBalOT Ha OTPULLA-
TenoHoe BanAHMe CIT B OTHOLIEHWUM Pa3BUTMA U NPOrPECCUPOBAHMA
aTepoCKaepo3a, ANCAUNUAEMUN, CEPAEYHOW HEAO0CTAaTOYHOCTH, apTe-
puanbHoi runepteHsum, UBC y nL, cpeiHero 1 NoMKmUI0ro Bo3pacToB
[10]. Mo gaHHbIM MeTaaHanm3a, y auu ¢ CIT (3450 (6,2%) naumeHToB
u3 55287 3yTMpeonaHbIX YY4acCTHMKOB) PUCK CEPAEYHO-COCYAMCTbIX
COBbITUI U PUCK CMEPTHOCTU OT CEPAEYHO-COCYANCTbIX 3ab0NeBaHni
YBE/IMUMBA/ICA MO MEPEe POCTa 3HaYeHui TTT [11].

LLlMToBUAHAA Kenesa — SHAOKPUHHDBIM OpraH, HakanMBaoLMii
og, v BbipabaTbiBalOWMn MogocodepKalime ropmoHbl (MoaTMpo-
HWHbI), MPUHMMAIOLLME AaKTUBHOE yyacTUe B MPOLECccax Peryiaumu
0bMeHa BeLLEeCTB, Pa3BUTUM KaK OTAE/bHBIX KNETOK, TaK U YenoBeye-
CKOro opraHusma B uenom. Hanbonee To4HOe onmcaHue BUOCUHTE3A
TUPEeonaHbIX FOPMOHOB AaHO B pabote MesibHUYeHKO A, Pbibakosoi
AA (2018), rae OTMEYEHO, YTO 3TO ...CIOXKHbIN MHOTOrPaHHbINA NpPo-
Liecc, HEBO3MOXKHbI 6€3 3K30reHHOro NOCTYNAeHNA MoAa U KOHTPO-
NVPYEeMbIM MO NPUHLMMY 0BPaTHOM CBA3M PAAOM PEPMEHTHBIX CU-
CTem opraHuama. MocTynmBLINIA U3 KeNyA04HO-KULWEYHOTO TPAKTa B
KPOBOTOK, aHMOH 1013 3aXBaTbIBAETCA TMPOLMTAMM NOCPEACTBOM Ha-
TPUIA-AOAMCTOTO KOTpaHcnopTépa. [danee, nog BO3AeNCTBUEM TUpPe-
OWAHON NepPOKCUAA3bl, MPOUCXOAUT OKUCAUTENbHO-BOCCTAHOBUTEb-
Han peakuma obpa3oBaHMA MONEKY/bl MOHOMOATUMPO3WHA, a B C/ly4ae
NpUCOeayHEHUA [ONONHUTENBHOMO aToMa ioja — AMMOATUPO3UHA.
MocpeacTteom 06beaMHEHUA MONEKY MOHO- U AUMOATUPO3MHA dop-
MUPYETCA TPUMOATUPOHUH (T3), ABYX MONEKYN AUMOATUPO3UHA — TU-
POKCMH (T4). MOATUPO3MHBI M TUPOHWHBI HAaKaNMBAKOTCA B TMPOLLMTAX
B COCTaBe TMPEOrNnobyMHa — OCHOBbI BMOCUHTE3A BbILLENEPEYNCIEH-
HbIX FOPMOHOBY [6].

C oAHOM CTOPOHBI, CnaxeHHaa QyHKUMA rMnoTanamo-runodu-
3apPHO-TUPEOUAHOMN CUCTEMBI KOHTPONIMPYETCA CMHTE30M K/IETKamu
rMnotanamyca TMPeOTPONMUH-PUAUIUHT-TopMmoHa (TPT), noTeHUmpyto-
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WHO, thyroid diseases rank second in endocrine diseases after
carbohydrate metabolism disorders. More than 600 million peo-
ple globally have an endemic goitre or suffer from other thyroid
diseases; more than one and a half billion remain at risk for io-
dine deficiency. Furthermore, there is an increased incidence of
thyroid diseases by more than 5% annually [5, 6], which, accord-
ing to accumulated data, may further aggravate the atheroscle-
rotic process.

Subclinical hypothyroidism (SHT) is an early dysfunction
of the thyroid gland [7], in which TSH levels are increased, and
free thyroid hormones (free thyroxine, FT4, and free triiodothy-
ronine, FT3) levels are within normal range. Characteristically, in
SHT, clinical manifestations and complaints are not specific. At
the same time, elevated thyroid peroxidase (TPO) antibodies, a
marker of autoimmune thyroiditis, were found in 60-80% of SHT
patients [7].

Conflicting evidence has been reported about whether SHT
is associated with hyperlipidemia and cardiovascular disease,
fueling research interest in elucidating the problem. On the one
hand, there have been observational studies data regarding an
increase in TSH with age [8], which can arise from a physiologi-
cal process and result in SHT overdiagnosis [9]. However, many
other research reports indicate an adverse effect of SHT on the
development and progression of atherosclerosis, dyslipidemia,
heart failure, arterial hypertension, and CAD in middle-aged and
older adults [10]. Furthermore, according to a meta-analysis en-
rolling a total of 55,287 participants, with 3450 had SHT (6.2%)
and 51,837 were euthyroid, the risk of CVD events and mortality
was increased with higher TSH levels [11].

The thyroid gland is an endocrine organ that accumulates
iodine and produces iodine-containing hormones (iodothy-
ronines), which are actively involved in the metabolic rate, pro-
tein synthesis and children's growth and development. Accord-
ing to Melnichenko GA and Rybakova AA (2018), biosynthesis
of thyroid hormones is "... a complex, multifaceted process that
is impossible without exogenous iodine intake and is controlled
by multiple enzyme systems via feedback mechanisms. After en-
tering the bloodstream from the gastrointestinal tract, the iodine
is transported into thyrocytes by the sodium/iodine symporter.
Further, the thyroperoxidase (TPO) enzyme then organifies iodide
by binding it to tyrosine residues on thyroglobulin (Tg), forming
monoiodotyrosine (MIT) or diiodotyrosine. Thyroxine (T4) is cre-
ated by combining two DIT molecules, whereas triiodothyronine
(T3) is formed from one DIT and one MIT molecule. lodtyrosines
and thyronines are stored as part of the Tg molecule, providing
the polypeptide backbone for thyroidal biosynthesis" [6].

On the one hand, the well-coordinated activity of the hy-
pothalamic-pituitary-thyroid (HPT) axis is influenced by thyro-
tropin-releasing hormone (TRH) produced by the hypothalamus,
which potentiates the production of TSH in the anterior pituitary,
stimulating the uptake of iodine from the bloodstream by thyro-
cytes, increasing the activity of TPO and enhances the synthesis
of TSH. On the other hand, free fractions levels of thyroid hor-
mones T3 and T4 in the blood control the production of TSH by
negative feedback. In addition, elevated thyroid hormone levels
reduce TSH's response to TRH [6, 12-14].

In everyday clinical practice, various medical specialists face
cardiac and cerebral sequelae in patients with thyroid diseases
while often disregarding such endocrine comorbidities as con-
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Lwero BbIpaboTKy B KneTkax runodusa TTI, cTUMyAMpYtOLLEro 3axsaT
TUPOLMTaMM MOZa U3 KPOBU, NMOBbILLAOLLENO aKTUBHOCTb TUPEOUAHOW
nepoKcMaassbl v yeunueatowero cuHtes TTT. C apyroli — BbipaboTka
TTT NO NpWHLMNY OTpULATENBHOM 0OPaTHOW CBA3M KOHTPONMPYETCA
YPOBHEM CBOBOAHbIX ppaKLLMii TUPEOUAHbIX FOPMOHOB T3 1 T4 B Kpo-
BU. Kpome TOro, NOBbILWEHHbIV YPOBEHb TUPOUAHBIX FOPMOHOB CHU-
aeT peakumto TTT Ha TPT [6, 12-14].

EXKeflHEBHO B K/IMHWUYECKOM NPAKTUKE CNeLLMannCTbl PasanyHbIX
HanpasneHunit (Bpaun oOLLei NPaKTUKKM, KapaMONOrM, y4acTKoBble
TepaneBTbl, HEBPOIOTH) CTAJIKUBAIOTCA C y¥Ke CHOPMMPOBABLIMMMCA
KNVHUYECKUMM KapauanbHbIMU U LepebpasbHbIMK UCXodammu U oc-
NOKHEHUAMM Y MALMEHTOB C 3a60/1EBAHUAMM LLWUTOBUAHON Kenesbl,
4acTo B3WpPaA Ha SHAOKPUHHYIO NATOMOMMIO KakK Ha CONYTCTBYOLLEE,
HO He aKTMBM3MpYlOLLEe aTeporeHe3 COCTOAHME. AHaNU3 AaHHbIX
NUTEPATYpbl NPOAEMOHCTPUPOBAN, UYTO Y AUL, C MaHUDECTHbIM -
NoTUPEO30M YPOBEHb NNNOMNPOTENAOB HWU3KOW nioTHoCcTH (IMHM) n
Tpurmuepnaos (Tl) 3HAUUTENBHO BbIWE MO CPABHEHWUIO C APYTUMU
GYHKUMOHANBHBIMM  COCTOSHUAMM  LUMTOBUIHOW Kenesbl, PacCcmo-
TPEH BOMPOC HeObBXOAMMOCTU 3aMeCTUTENbHOW FOPMOHANbHOM Te-
panuu NeBOTMPOKCMHOM YacTo B COYETaHUM CO CTaTMHamm [15-18]. B
oTHoweHun CI'T no cTpaTMdmMKaLmm rpynn cepaeyHo-CcoCyancToro 1
LepebpanbHOro puUCKoB, BbIBOpe aHTUATEPOreHHOW TaKTUKU MHEHUA
YYEHbIX BECbMa NPOoTUBOpeumBbI [17-24].

TakvMm 06pa3om, LIMPOKan PacnpOCTPaHEHHOCTb 0603HaYEHHbIX
BbILLE HO30/10TMIA, BbICOKAA MHBANNAM3ALMA U CMEPTHOCTb MO NPUYU-
He KapAMOBaCKyNAPHON NaToNOMK, CyLeCTBEHHbIE SKOHOMUYECKUE
3aTpaTbl BCEMUPHOIO 3[1paBOOXPaHEHNs, OTCYTCTBME eAMHOro npea-
CTaB/IEHWA O MaToreHe3e AUNMAEeMUK 1 aTepoTpombo3a NpuaatoT us-
YYEeHUIO BKaAa NaToONOTMU LMTOBUAHOW enesbl B GopmupoBaHue
CepaeyHO-COCYAMCTbIX PUCKOB M BOSMOXHOCTEN UX NpeaynpexaeHums
0C0obYt0 BaXKHOCTb.

LLENb NCCNEQOBAHUA

OUEeHUTb HapYLLEHWE IMNUAHOTO 0OMEHA U BbIPaXKEHHOCTb aTe-
POCKNIEPOTUYECKOTO NMOPaXKEHUA KOPOHAPHOTO Pycna y NaLMeHTOB C
OCTPbIM KOPOHApHbIM cMHAPOoMOM (OKC) v CyBRAMHUYECKUM TUNOTH-
peosom (CIT).

MATEPUAN U METOAbI

MpoBenéH aHanu3 146 MegMLMHCKUX KapT CTaUMOHAPHbIX na-
upeHToB, B nepunog, ¢ 2019 no 2022 roapbl, rocMTanAM3MPOBAHHBIX NO
nosoay Bnepsble MHAEKCMpPoBaHHOTO OKC, U MMEBLUMX Pa3ANYHbIN
rOPMOHA/IbHbIN CTATYC LUMTOBUAHOM Kenesbl.

B xo4e BbINOJAHEHWSA MCCNeA0BaHMA U3yYeH aHamHe3 3abone-
BaHWA, KJIMHWYECKUI CTATyC MNaUMEHTOB, NabopaTopHble XxapakTe-
PUCTMKM FOPMOHA/IbHOTO CTaTyCa LWMTOBUAHOM Kenesbl (YpOoBHA TU-
PEOTPONHOro ropmoHa (TMpoTponuHa, TTT) 1 cBObOAHbIX dpaKLmii
TUPOKCUHA (T4cB.) M TpuitoaTMpoHMHa (T3cB.)), MMNUAHOTO CNeKTpa,
BbICOKOUYBCTBUTENbHOTO C-peakTnsHoro 6enka (hsCRP).

Kputepuamm HEBK/IHOYEHMA NALMEHTOB B UCCNEA0BAHUE BbICTY-
nuau:

®  caxapHbiii gnabet | u Il Tun;

*  [UNepTUpeos;

e 3a60/1€BaHUA COEAMHUTENBHOM TKAHW B aHaAMHe3e;

*  OHKOMaTONOrus;

®  OTATOWEHHLIN aHAaMHe3 Mo ynoTpebNeHWI0 MCUXOaKTUB-

HbIX BELLECTB;

®  Hanuume OCTPbIX BUPYCHO-DaKTEPUANbHbIX MHPEKLMI nan

0060CTpeHNe XPOHUYECKMX MHOEKLMOHHbIX 3aboneBaHuit

ditions involved in atherogenesis. According to literature data,
in patients with overt hypothyroidism, low-density lipoproteins
(LDL) and triglycerides (TG) levels are significantly higher com-
pared to other thyroid functional statuses; therefore, the need
for hormone replacement therapy with levothyroxine, often in
combination with statins, has been considered [15-18]. Howev-
er, regarding SHT, researchers have no consensus on cardiac risk
stratification and the choice of optimal treatment tactics [17-24].

Thus, due to the significant prevalence of CVD, high morbid-
ity and mortality rates, high economic costs of global health care,
and lack of understanding of the underlying mechanisms of dys-
lipidemia and atherothrombosis, the study of the impact of thy-
roid disease on cardiovascular risks and the prophylaxis options is
of particular importance.

PURPOSE OF THE STUDY

To assess the derangements in lipid metabolism and the se-
verity of atherosclerotic CAD in patients with acute coronary syn-
drome (ACS) and subclinical hypothyroidism (SHT).

METHODS

In a retrospective study, a total of 146 medical records of pa-
tients hospitalised between 2019 and 2022 with newly diagnosed
ACS with different thyroid hormonal statuses were analysed.

As part of the study, past and present medical histories and
thyroid function tests, including thyroid-stimulating hormone
(TSH) and free fractions of serum thyroxine (FT4) and triiodothy-
ronine (FT3) levels, lipid profile, high-sensitivity C-reactive pro-
tein (hs-CRP) were investigated.

The exclusion criteria in the study were as follows:

e a known or 'new' diagnosis of diabetes mellitus type |

and Il

e 2 history of hyperthyroidism

e  ahistory of a connective tissue disease

e history or presence of malignancy

e known history of drug abuse

e acute viral and bacterial infections or exacerbation of

chronic infectious diseases at admission time to the
hospital

e decompensated chronic diseases of the lungs, liver and

kidneys

e known history of oral contraceptives pills or estrogen

intake

e have been treated six months prior to entering the

study with:

e jodine-containing drugs

e |evothyroxine replacement therapy

e thyreostatic drugs

e ahistory of myocardial infarction.

According to the 2013 ETA (European Thyroid Association)
guideline for the management of SHT and the 2014 ATA (Amer-
ican Thyroid Association) hypothyroidism treatment guidelines,
laboratory diagnosis of TSH and free fractions of thyroid hor-
mones (FT3 and FT4) today is fundamental in assessing thyroid
dysfunction [6, 21].

The analytic population included all patients with their bi-
ological material sampled only in the morning, strictly observ-
ing their fasting no later than the second day after the hospital
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Ha MOMEHT MOCTYN/IEHNA B CTaLMOHap;
®  XpoHuYeckue 3a60n1eBaHUA NETKUX, NEYEHM U NOYeK B dase
JeKomneHcaLuy;

®  NPWEM OpasnbHbIX KOHTPALLENTUBOB, ICTPOrEHOB,

® 33 M0Arofa 10 BK/IKYEHNA B UCCEA0BaHUE NPUEM:

e iloacoaepiKallmx npenapaTos

®  3aMeCcTUTE/NbHOM Tepanuu 1eBOTUPOKCUHOM

®  JleyeHue TMPEOCTaTUYECKMMM NpenapaTamu;

®  nepeHecéHHbIl B aHaMHe3e UHdaPKT MUOKapAa.

CornacHo AEeWCTBYIOWMM KAWHWUYECKUM pekomeHgaumam Es-
pONEenCcKon TMPEeoaorMyeckor accoumaumm no neveHnto CIT (2013)
1 AMepHKaHCKON TMPeo0N0rMYECKON accoLMaLymn No NeYeHUto rv-
notupeosa (2014), nabopaTopHas AMarHOCTMKa nokasateneit TSH u
cB06OAHbIX GpaKLMiA TMPEOUAHbIX ropmoHoB (T3cB. v T4cB.) Ha ce-
rOAHALIHUI AeHb ABAAETCA OCHOBOMOMAraloLWeln Npu onpeseneHun
AMCOYHKUMM LWUTOBUAHOM »Kenesbl [6, 21].

B aHanu3 6bian BKAOYEHbI AaHHbIE TOMbKO TeX NALMEHTOB, KO-
TOpbIM 3a60p 6MONOTMYECKOTO MaTepUana AN UCCIEA0BaHUA BbINO-
HANCA YTPOM, CTPOrO HaTOLLAK, He NO34HEE BTOPbIX CYTOK OT MOMEHTA
NOCTyNAeHNA NaLMeHTOB B CTaLyOHap MO NOBOAY Brepsble pPa3BuB-
weroca OKC. CornacHO NOAy4YeHHbIM pe3yabTaTaM ropMOHasbHOro
CcTaTyca WUTOBUAHOM enesbl 6bi10 chOpMMPOBaHO ABE rpynnbl Na-
LMeHTOB. B cocTaB OCHOBHOW rpynnbl 6b110 BKAKOYEHO 67 auw, ¢ OKC
u CI'T (yposeHb TT>4,0 MME/n npu HOPManbHbIX XapaKTepPUCTMKaX
CBOOOAHbIX GpPaKUMit TMPEOUAHBIX TOPMOHOB), B PNy KOHTPOAS —
79 naupenToB ¢ OKC, He MeBLINX aBOPaTOPHBIX NPU3HAKOB Hapy-
LIEHWA TOPMOHAIbHOTO CTATYCa LLMTOBUAHOM Kenesbl.

CoopmupoBaHHble Tpynnbl 6blM CONOCTaBMMbI MO BO3PAcTy,
noJsy, NPUYACTHOCTU K KYPEHUIO U HAINYMIO apTepUaNbHOMN rMnepTeH-
3um (Tabn. 1).

Kaxgomy U3 BK/IHOUEHHBIX B PETPOCMEKTUBHOE UCCIeA0BaHKe
NauWeHTy B AeHb rocnuTanns3aLym no SKCTPEHHbIM NOKa3aHWAM Bbl-
NoJIHeHa KOPOHapoaHr1orpadma ¢ nocaeayoWwmm Bbl6opom MeToaa
peBaCcKyNApU3aLMM  MMOKapZa (YPECKOKHOE KOpOHapHOEe BMeLla-

admission for the new-onset ACS. Two groups of patients were
formed based on the thyroid hormonal status. The study group
comprised 67 patients with ACS and SHT (TSH level >4.0 mIU/I
with normal thyroid hormone levels), and the control group
included 79 ACS patients without thyroid hormonal abnormal-
ities.

The formed groups were well matched for age, gender,
smoking habits and the severity of arterial hypertension (Table 1).

All patients in the study underwent coronary angiography
followed by myocardial revascularisation (percutaneous coronary
intervention or coronary artery bypass grafting) on emergen-
cy admission. In addition, comprehensive medication manage-
ment was administered according to the current guidelines of
the leading cardiological associations for ACS management, in-
cluding statins; angiotensin-converting enzyme inhibitors (ACEi),
angiotensin |l receptor blockers (ARB), dual antiplatelet therapy
(aspirin and clopidogrel), anticoagulants (unfractionated heparin,
enoxaparin, or fondaparinux); and beta-blockers [1, 25-26]. There
were no differences in the selected categories of drugs between
the groups of patients with SHT and normal thyroid hormonal sta-
tus (Table 2).

Prior to hospital admission, the patients did not receive
therapy with levothyroxine, iodine-containing or antithyroid
medications, primary prevention of CAD or outpatient follow-up
with an appropriate specialist.

Dyslipidemia was diagnosed based on the lipid profile as-
sessment, including total cholesterol (TC), high-density lipopro-
tein cholesterol (HDL-C), triglycerides (TG), low-density lipopro-
tein cholesterol (LDL-C), very low-density lipoprotein cholesterol
VLDL-C). The lipid profile was determined with a photometer (FP-
901 analyser; Labsystems Oy, Finland) and laboratory diagnostic
kits CORMAY HDL, Liquick CHOL-60, Liquick Cor-TG 60 (PZ Cor-
may S.A., Poland).

Tabnuya 1 XapaxkmepucmuKu 8KIKYEHHbIX 8 PEMPOCNeKMUBHOoe UCCe008aHUe NAUUeHMos, yeeauusaroujue cepdeyHo-cocyducmeili puck*

OKC 6e3 CIT (n=79)

KeHwmHbl, % (n) 67,2 (45) 62,0 (49)
My3KumHsbl, % (n) 32,8 (22) 37,9 (16)
Bo3spacr, net 57,245,01 58,8+6,17
KypeHue, % (n) 9,0 (6) 10,1 (8)
ApTepuanbHaa runepTeHsuns

| ctenexun, % (n) 22,3 (15) 22,7(18)
Il crenenu, % (n) 64,2 (43) 64,6 (51)
Il crenenu, % (n) 13,4 (9) 12,7 (10)

I'Ipmmeanme: * — 110 OCHOBHbIM XapaKTepUCTUKam C¢0pMMpOBaHHbIX rpynn nauneHToB pa3anm71 He BblABNEHO

Table 1 Cardiovascular risk profile and characteristics of patients included in the study*

Variable ACS+ SHT (n=67) ACS without SHT (n=79)
Women, % (n) 67.2 (45) 62.0 (49)
Men, % (n) 32.8(22) 37.9 (16)
Age, years 57.2+5.01 58.8+6.17
Smoking, % (n) 9.0 (6) 10.1(8)
Arterial hypertension
Stage 1,% (n) 22.3(15) 22.7(18)
Stage I, % (n) 64.2 (43) 64.6 (51)
Stage Ill, % (n) 13.4 (9) 12.7 (10)

Note: * — no differences were found in the main characteristics of the formed groups of patients
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Tabnuya 2 Xapakmepucmuka epynn nayueHmos ¢ CI'T u HopmansbHol gyHKyuel ujumosudHol 1ene3ssl 8 3asucumocmu om nposodumoli medu-

KameHmo3Hol mepanuu, % (abc.)*

lpynna npenapatos
NHrMbunTOopbl aHrMOTeH3MHNpeBpaLaowero pepmeHTa
CapTaHbl
beTa-agpeHob610KaTOpbI
AtopsacTtatuH 40 mr/cyT
AHTaroHUCTbI KabLua (amaoaunuH)
MoueroHHble npenapaTbl
AHTWarperaHTHaa Tepanua: acNMpUH+KNONUMAOrpenb
Hu3komonekynspHbie renapuHbl (3HoKcanapuH/boHaanapuHyKc)
HedpaKuMOHMpPOBaHHbIV renapuH

OKC+CIT (n=67) OKC 6e3 CIT (n=79)

82,1 (55) 81,0 (64)
17,9 (12) 19,0 (15)
91.1 (61) 91,2(72)
100 (67) 100 (79)
41,8 (28) 29,2 (31)
28,4 (19) 26,6 (21)
100 (67) 100 (79)
88,1 (59) 88,6 (70)
26,9 (18) 11,4 (9)

NpumeyaHve: * — N0 OCHOBHbLIM XapaKTePUCTMKaM rpynn nauueHTos ¢ CIT v HopManbHO GYHKLMEN LUMTOBMAHOM enesbl pa3ndmnii He BbIABNEHO

Table 2 The proportion of patients with and without SHT depending on the administered therapy, % (n)*

Drug group
Angiotensin-converting enzyme inhibitors
Angiotensin-ll-receptor antagonists (sartans)
Beta-blockers
Atorvastatin 40 mg/day
Calcium channel blockers (amlodipine)
Diuretics
Dual antiplatelet therapy: aspirin+clopidogrel

Low molecular weight heparins (enoxaparin/fondaparinux)

Unfractionated heparin

ACS+SHT (n=67) ACS without SHT (n=79)

82.1(55) 81.0 (64)
17.9 (12) 19.0 (15)
91.1 (61) 91.2(72)
100 (67) 100 (79)
41.8 (28) 29.2 (31)
28.4 (19) 26.6 (21)
100 (67) 100 (79)
88.1 (59) 88.6 (70)
26.9 (18) 11.4 (9)

Note: * — according to the main characteristics of groups of patients with SHT and normal thyroid function, no differences were found

TENIbCTBO WM AOPTOKOPOHAPHOE WYHTMPOBaHME), HasHAYeHa KoM-
NAeKCHaA MeAMKaMEHTO3HaA Tepanua COMacHo AeNCTBYIOWMM Npo-
TOKONaM U PEKOMEHAALMAM BEAYLUMX KapAMON0rMYecKMX coobLLecTs
no BeAeHMIo naumeHTos ¢ OKC, BKNIOYABLLYIO CTaTUHbI; MHIMBUTOPSI
aHrMoTeH3MH npespalatolero ¢epmeHTa/6noKaTopbl pelenTtopa
aHrMoteHsmnHa |l; KOMBMHMPOBAHHYIO AHTUTPOMOBOLIMTAPHYIO CXEMY,
NpeACTaBNEHHYIO ABOMHOM aHTMArperaHTHOM Tepanuein KueyHo-
PacTBOPVMbIM aclMPUHOM M KNONUAOTPENem, U aHTUKOaryIaHTamu
(HedpaKLUMOHMPOBAHHBIM renapMHOM, SHOKCanapuHom maun GpoHaa-
napuHyKcom); beta-agpeHobnokatopbl [1, 25-26]. Mo nepeyncnen-
HbIM FPyNMam NpPenapaToB y nauneHToB ¢ CIT M HOPMasibHbIM rop-
MOHa/IbHbIM CTaTyCOM LUMATOBUAHOM Kenesbl Pasuunii BbiABIEHO He
6b1n0 (Tabn. 2).

[lo nocTynneHus B cTaLMoHap Tepanuu NeBOTUPOKCUHOM, oa-
COAEPHAWMMMU UM AHTUTMPEOUAHbIMM NpenapaTamu, NepBUYHON
npodunaktMkmn UBC 1 cooTBeTCTBYIOWEr0 ambynaTopHoro Habntoae-
HUWA TepanesTa, KaPAMO/O0ra, SHAOKPMHO/ONA BbllUeyKa3aHHbIe Nauy-
€HTbl He nony4yanu.

Nlvnuaemua gmarHocTMpoBanach C Y4ETOM MOMYYEHHbIX B YC-
NIOBUAX CTaumoHapa BMOXMMMYECKMX NoKasaTenei AMnuaorpammbl:
obwero xonectepuHa (OX), xonectepuHa AUNONPOTEUHOB BbICOKOWA
naotHoctn (XC-NNBN), Tpurnmuepnaos (TT), xonectepuHa avnonpo-
TEMHOB HU3KOW NaoTHOCTK (XC-/INHIM), xonectepmHa AMNONPOTEMHOB
0YeHb HU3KoW naoTHocTK (XC-JINOHI), nony4YeHHbIX Ha aHann3aTope
FP-901 ¢pupmbl Labsystems (Finland) ¢ ucnonb3osaHvem metoaa dep-
MEHTaTUBHOM GOTOMETPUM U HaboPOB N1abOPATOPHOMN ANArHOCTUKM
CORMAY HDL, Liquick CHOL-60, Liquick Cor-TG 60 (PZ Cormay S.A.,
Poland)

B nepvoa, CTauyMoHapHOro fieYeHna onpeaeneHne YPoBHA Bbi-
COKOYYBCTBUTENBHOIO C-peaKkTMBHOIO NPOTEMHA BbIMOHANOCH UMMY-

During inpatient treatment, the level of highly sensitive
C-reactive protein was determined by the immunoturbidimetric
method on the automatic analyser (Dialab, GmbH, A-2351, Wie-
ner Neudorf, Austria) using sets of laboratory diagnostics CRP Uhs
(Universal/high sensitivity).

The severity of atherosclerotic changes in coronary arter-
ies and hemodynamically significant coronary artery stenosis
assessment were based on selective coronary angiography re-
sults performed on emergency admissions. All procedures were
performed in the angiography suite of the hospital (angiography
detector developed by Siemens Artis Zee, Siemens Healthineers
AG, Erlangen, Germany) with standard image acquisition proto-
cols with transfemoral access (TFA) and transradial access (TRA).
The choice of access was based on the clinical and anatomical
features of the patient. Radiopaque low osmolar, non-ionic io-
dine-containing contrast agents — Optiray 350, "Omnipaque 350
or "Visipaque 320 (GE Healthcare Inc., Marlborough, USA) were
used for angiography. The severity of atherosclerotic changes in
coronary arteries, the number and pattern of coronary artery dis-
ease, including the length and severity of coronary artery stenosis
were analysed. Lumen stenosis 275% was considered hemody-
namically significant [25, 26].

Statistical data analysis was carried out using the software
program Statistica 10.0 (StatSoft, Inc, USA). Relative frequencies
were represented as percentages (%). Chi-squared (x?) test was
used to compare categorical variables. Correlation analysis was
carried out according to Spearman. The significance, direction
and strength of correlation relationships were considered as fol-
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100% 94,00% * 92:50%+
90%
80%
70%
0% 55,70% 5320%
47,80%
50% T 439
40%
30%
20%
10%
0%
oxX/TC /76 XC-MHN/LDL-C
OKC+CIT/ACS+SHT 11 OKC/ACS

npenapatos — «OnTupei» 350, «OmHMnak» 350 nnm «Busmnak» 320.
MpoaHaNM3MpPOBaHbl XapaKTep aTepoCKNIEPOTUYECKOrO MNOpaMKeHUs
KOPOHaPHOIO PYCANa, T0KaNN3aLMA U KONMYECTBO NOPAXKEHHDIX y4acT-
KOB, NPOTANKEHHOCTb M CTEMEHb CY)EHWA NPOCBETa BEHEYHbIX apTe-
puid. TeMOAMHAMMYECKM 3HAYMMbIM PAcCMaTPUBANOCh YMEHbLUEHKE
npocseta 275% (25, 26].

Mony4yeHHble AaHHble Bblan 0bpaboTaHbl Ha MK ¢ ucnonb3osa-
HUEM NPUKNAZHbIX CTAaTUCTMYECKMX MAKeTOB Mporpammbl «Statistica
10.0» (StatSoft Inc., USA). KauecTBeHHble AaHHble bbiav npeacTaBne-
Hbl B BUAE goneii (%). CpaBHeHMsA KaueCTBEHHbIX NOKa3aTesei npose-
AeHbl No Kputepuio x2. [N onpeaeneHna B3aMMOCBA3N NPU3HAKOB
BbIMOHANCA KOPPENALMOHHbIA aHan3 C UCMO/Ib30BaHUEM METOAA
CnupmeHa. YunTbiBanacb 3Ha4MMOCTb, HanpaBAeHWe U cuna Koppens-
LIMOHHbIX B3aMMOCBA3eM: KoapduLmeHT Koppensaumu r<0,3 — cnabas;
0,3-0,69 — ymepeHHas, Bbiwwe 0,7 — cuibHasA B3anMocBasb [27].

PE3YNIbTATbl U UX OBCYXXAEHUE

Y nny, ¢ CI'T B cpaBHEHWUM C NaLMeHTamK 6e3 ancdyHKLMMU Wu-
TOBUAHOM KeNesbl CTaTUCTUYECKM 3HAUMMO Obln Bbllle yAe/bHbI Bec
2L, ¢ noBblweHuem yposHa OX — 94,0% (n=63) u 55,7% (n=44) co-
oTBeTCTBeHHO (x?=27,2; p<0,001) n dppakumm ateporeHHoro XC-/INHM
—92,5% (n=62) u 53,2% (n=42) cootBetcTBeHHO (x’=27,43; p<0,001)
(puc. 2). CornacHo npuHaToi BO3 Knaccudurkaumm, 6asupyroweiica
Ha BMOXMMMYECKMX GEHOTUMMYECKMX MPU3HAKax rmnepannuaemuii
(dpeppukcoH [, 1965) [2, 3], y naumeHToB ¢ 1abopaTopHbIMU NPU3Ha-
Kamu CIT, yaenbHbli BeC ML, C aTePOreHHbIM TUMOM TUMepaunuae-
MUK BblN1 Bbllle B CPaBHEHUM C NaumeHTamu 6e3 AUChHYHKLUMM WuTo-
BUAHOM Xenesbl: lla Tn runepamnuaemmmn auarHocumposaH y 82,0%
(n=55) naupeHnToB ¢ OKC u CIT npoTue 46,8% (n=37), BKAKOUYEHHBIX
B aHanM3 nauuneHToB ¢ OKC 6e3 AUCOYHKLMU LWMTOBUAHOW Kenesbl
(x2=19,33; p<0,05).

KntoyeBbiM GaKTOPOM pa3BUTMA M BbICTPOrO NPOrpeccupoBaHmns
aTeporeHe3a, HebnaronpUATHOrO NPOrHo3a NOCTUHGAPKTHOrO nepu-
0/a ABAAETCA BOCNANUTE/bHbIN oTBeT. LLIMPOKO pacnpocTpaHEHHbIM,
BbICOKOUYBCTBUTE/IbHbIM U CNEeLMdUYHBIM 1aboPaTOPHbIM MapKEPOM
BOCMaNeHUA M OCTPOro MOBPEXAEHUA KapAMOMMOLMTOB BbICTyMNa-
eT hsCRP. CornacHO AaHHbIM OTEYECTBEHHbIX M 3apybexHbIX uccne-
[lOBaHWIA, MPEUMYLLECTBEHHO K cepeayHe NepBoi Heaenu ocTporo
ULLIEMMYECKOTO MOBPEXAEHMA MUOKapaa Habnlogaetcs 3-4 KpaTHoe
YBE/IMYEHWE YPOBHS BbICOKOYYBCTBUTENBLHOTO C-peaKkTMBHOTO Mpo-
TeWHa C NocneaytoWein TeHAeHUMEN K CHUMKeHUO. [TMKOBas KOHLEH-
Tpauma hsCRP 6onee mMbo pasHas 3 M/ NPy OCTPOM MLLIEMUYECKOM
NoBpeXAeHUN MUOKapAa accoummnpoBaHa ¢ 6onee yem ABYKpPaTHbIM
yBE/IMYEHMEM MOKasaTens 28-AHeBHOM neTanbHocTu [28]. B rpynne
naumeHToB ¢ CIT CTaTUCTUYECKM 3HAUMMO Bbile Dbl yaeNbHbIV BEC
nnu, ¢ nosblweHnem yposHs hsCRP: 64,2% (n=43) n 26,6% (n=21) co-
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Puc. 2 Xapakmepucmuka aunudemuu y nayueHmos ¢ CI'T u Hopmars-
Hol gyHKuuel wumogudHol xeenessl. OKC — ocmpbili KopoHapHeil
cuHopom, OX — obwuti xonecmepuH, Tl — mpuanauyepudsl, XC-/IMHIT
— X01IeCMepPUH AUNONPOMeUHo8 HU3Kol nnomHocmu, * —cmamucmu-
YecKaa 3HaQYUMOCMb Pa3auYusA 3HaveHull 8 cpagHeHuu ¢ epynnoli na-
yueHmos 6e3 namoso2uu uumosudHol xenesbl npu p<0,001

Fig. 2 Characteristics of dyslipidemia in patients with SHT and normal
thyroid function. ACS — acute coronary syndrome; TC— total cholesterol;
TG - triglycerides; LDL-C — low-density lipoprotein cholesterol;, * —
statistical significance of the difference in values in comparison with the
group of patients without thyroid disease at p<0.001

lows: the correlation coefficient r<0.3 is weak; 0.3-0.69 — moder-
ate, and above 0.7 — strong relationship [27].

RESULTS AND DISCUSSION

in the SHT patient group, in comparison with the group of
patients without thyroid dysfunction, the proportion of patients
with elevation of TC was statistically significantly higher — 94.0%
(n=63) and 55.7% (n=44), respectively (x> =27,2; p<0.001). In ad-
dition, in the study and control groups, atherogenic LDL-C levels
were 92.5% (n=62) and 53.2% (n=42), respectively (x*=27.43;
p<0.001) (Fig. 2). Furthermore, according to the WHO classifi-
cation, based on the biochemical phenotypes of hyperlipidemia
(Fredrickson D, 1965) [2, 3], in patients with biochemical charac-
teristics of SHT, the proportion of patients with an atherogenic
type of hyperlipidemia was higher compared to patients without
the thyroid dysfunction. Thus, Fredrickson Type lla hyperlipidae-
mia was diagnosed in 82.0% (n=55) of patients with ACS and SHT
versus 46.8% (n=37) of patients with ACS without thyroid dys-
function (x? =19.33; p<0.05) included in the analysis.

The inflammatory response is the critical factor in athero-
genesis and CAD progression, as well as unfavourable outcomes
in the postinfarction period. hs-CRP is a widely used, highly sen-
sitive, and specific laboratory marker of inflammation and acute
cardiomyocyte damage. According to numerous research data, in
acute myocardial infarction (AMI), there is a 3-4-fold increase in
hs-CRP levels, followed by a downward trend. The increase in hs-
CRP levels occurs mainly in the middle of the first week of AMI.
Peak hs-CRP levels 23 mg/| in AMI are associated with a more
than 2-fold increase in the 28-day mortality [28]. In the SHT pa-
tient group, compared to the patient group without thyroid dys-
function, the proportion of patients with elevated hs-CRP levels
was statistically significantly higher: 64.2% (n=43) and 26.6%
(n=21), respectively (x>=20.81; p<0.001) (Fig. 3). This emphasis-
es the importance of necessity to maintain a high index of sus-
picion for CAD. Moreover, an aggressive approach to diagnosing
and treating patients with cardiovascular risks in this category is
recommended.

According to coronary angiography data, atherosclerotic
changes in coronary arteries were detected in all patients includ-
ed in the retrospective analysis (n=146). Of the total population
study, non-obstructive CAD occurred in 39.0% (n=57) of the pa-
tients. Hemodynamically significant coronary artery stenosis was
detected in 60.9% (n=89) of patients. In addition, single-vessel
CAD was seen in 39 patients and multivessel CAD —in 50 patients
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oTBeTcTBEHHO (X?=20,81; p<0,001) (puc. 3), uTo ewwg pas nog4EpKmBa-
€T HeobX0AMMOCTb HACTOPOXKEHHOTO, laXKe arpeccMBHOIO NOAX0Aa B
OTHOLLEHWUM KapAMOBaCKYNAPHBIX PUCKOB Y AaHHOW KaTeropum nuL,

Mo AaHHbIM KOpoHapoaHrorpadumn, Hannume NPU3HaKoB aTe-
POCKNEPOTUYECKMX U3MEHEHMIA KOPOHAPHOTO Pycaa 3aduKCMPOBaHO
Y BCEX MALMEHTOB, BK/IHOYEHHbIX B PETPOCNEKTUBHbIN aHanu3 (n=146).
HecTeHosupytowmii TMN nopaxeHua sctpedanca y 39,0% (n=57) u3
HUX. [emoAMHaMMYEeCKM 3HAUMMOe aTepOCKIepOTUYECKOe Mopaxe-
Hue 3admkcmpoBaHo y 60,9% (n=89) nuu: moHococyauctoe — y 39
NaLMEHTOB, MyNbTUGHOKA/IbHbINA XapaKTep MopasKeHUs KOPOHaPHbIX
apTepwit 6bin BbiABAEH Yy 50 naumeHToB ¢ OKC, yto cocTasuno 26,7 %
1 34,3% ot obLiero konnyectsa 06cnefoBaHHbIX COOTBETCTBEHHO. B
Tabn. 3 npuseaeHa nHpopmaLms 06 0cOBEHHOCTAX NOPaXKEHUA KOPO-
HapHbIX apTepuii y am, ¢ CI'T v HopManbHON GYHKUMEN WMTOBUAHOM
xenesbl.

Y naumenTos ¢ CIT gona nuuy, ¢ remoaMHaAMMYECKM 3HAYMMbIM
MHOFOCOCYZMCTbIM aTePOCKNEPOTUYECKMM NOPANKEHNEM KOPOHAPHO-
ro pycna cTaTUCTUYECKM 3HAUMMO Bblna Bbllle B CPaBHEHWM C rpynmnoi
nauueHToB 6€3 NaToNormu WUTOBUAHOW Xenesbl — 43,7% (n=36) u
17,7% (n=14) cooTBeTcTBEHHO (X*=20,88; p<0,001).

YcTaHoBNEeHa NpAMas, CpeaHein cuibl KOppensauuMoHHas B3au-
MOCBA3b Mexay nabopaTtopHo noaTBepaéHHbIM CIT M aTeporeH-
HbIM TMNOM ancannuaemmn (r=0,62; p<0,01), NoBbiWEHWEM YPOBHSA
hsCRP (r=0,74; p<0,01), MHOroCcoCyAMUCTbIM aTePOCKAEPOTUYECKUM
ropakeHnem KopoHapHoro pycna (r=0,58; p<0,05).

Puc. 3 [lons nuy, ¢ noseiweHuem hsCRP y nayueHmos ¢ CI'T u Hopmare-
Hol pyHKyuel wumosudHoU Xenesbl. * — cmamucmuyeckas 3Ha4u-
MOCMb pa3nu4uA 3HaveHull 8 cpasHeHuu ¢ epynnoll hayueHmos 6e3
namosoauu uumosuoHoU xesne3ssl npu p<0,001

Fig. 3 Proportion of patients with elevated hs-CRP in patients with SHT
and normal thyroid function. * — statistical significance of the difference
in values in comparison with the group of patients without thyroid
disease at p<0.001

with ACS, which accounted for 26.7% and 34.3% of the total num-
ber examined, respectively. Table 3 provides data on the severity
of CAD in patients with and without SHT.

In patients with SHT, the proportion of patients with hemo-
dynamically significant multivessel CAD was statistically signifi-
cantly higher compared to the group of patients without thyroid
disease — 43.7% (n=36) and 17.7% (n=14), respectively (x> =20.88,
p<0.001).

A medium strength direct correlation was established be-
tween laboratory-confirmed SHT and atherogenic type of dyslip-
idemia (r=0.62; p<0.01), elevated hs-CRP levels (r=0.74; p<0.01),
and multivessel CAD (r=0.58; p<0.05).

Our research data support the conclusion that SHT is as-
sociated with developing secondary dyslipidemia. In addition,
in SHT patients, atherogenesis takes a more aggressive course
than in patients without thyroid dysfunction [10, 11]. However,
the cardiac risk stratification criteria, the choice of optimal anti-
atherogenic treatment tactics for cardiovascular risk groups, and
ways of improving the accuracy of diagnosis at the initial stages
require further study.

CONCLUSION

A higher proportion of patients with obstructive, multivessel
CAD is observed in patients with subclinical hypothyroidism. In

Tabnuya 3 AH2u02papUYECKAA XaPAKMEPUCMUKA AMePOCKAEPOMUYECKO20 NOPAMEHUS KOPOHAPHbIX apmepul y nayueHmog ¢ CIT u Hopmarb-

Holl ghyHKYueld wumosudHol xcenesol

anI3HaKM aATEePOCKNEePOTUYECKOro nopakeHna

KOpOHapHoro pycna, % (n) 100(67) 100(79)
femogmHammnyeckn saHaummoe (275 %)
<0,001
aTepOCKNEPOTUYECKOE MOPaXKEHNE 76,1 (51) 48,1 (38) 5
o (x>=11,96)
KopoHapHoW aptepuu, % (n)
MynbTMdOKaNbHOE CTEHO3UpYoLLee <0,001
nopakeHue KopoHapHbIX apTepuit, % (n) 43,7 (36) 17,7 (14) (x?=20,88)
I'Igwmeanme: P — CTaTUCTHUYECKaA 3HAaYMMOCTb Pasnnyma 3HaYyeHuit B CpaBHeHUN C rpynnoﬁ nauneHTos 6e3 natonorum LLI,MTOBM,D,HOﬁ xenesbl
Table 3 Angiographic features of CAD in patients with and without SHT
Variable ACS+SHT (n=67) ACS without SHT (n=79) P
Presence of atherosclerotic CAD, % (n) 100 (67) 100 (79)
Hemodynamically significant (275%) coronary <0.001
artery stenosis, % (n) 7L (B0 L k) (x*=11.96)
Multivwssel obstructing CAD, % (n) <0.001
43.7 (36) 17.7 (14) (0=20.88)

Note: p — statistical significance of the difference in values compared with the group of patients without thyroid pathology
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MonyyeHHble HAMM AaHHbIE CBUAETENbCTBYIOT B NO/b3Y Gopmu-
pOBaHWUA BTOPWUYHOM IMNUAEMUM W NOATBEPKAAOT bonee arpeccus-
HOe TeyeHWe aTeporeHesa y naupeHTos ¢ CIT B cpaBHEHUM € AMLLAMU
6e3 AMCOYHKUMM WwuToBMAHOM Kenesbl [10, 11]. Kputepun ctpatudu-
KaLyu rpynn cepAeyHo-CoCcyAnCcToro pUcKa, Bblbop Hanbonee TOUHbIX
[MArHOCTUYECKUX METOAMK HayaslbHbIX ero CTaAui U aHTUaTeporeH-
HOW TaKTUKM TPEOYIOT AaNbHENLEro U3yYeHNS.

3AKNIOMEHUE

Y NauymeHToB € CyBKAMHUYECKMM MMNOTMPEO30M BbILLE A0A UL,
CO CTEHO3MPYIOLWMM, B TOM YACNE MHOFOCOCYAUCTbIM aTepoCKNepo-
TUYECKMM NOpPaXKeHMEM BEHEYHOTO PYC/a, a UWeMUYeckan 6one3Hb
cepaLa NpoTeKaeT Ha poHe NOBbILIEHUSA BbICOKOUYYBCTBUTENbHOTO CPB
1 aTepPOreHHOro TMna rMnepaANNUAEMUN.

addition, CAD is associated with increased hs-CRP levels and an
atherogenic type of hyperlipidemia.
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BBEAEHME

Mwemmnyeckas 6onesHb cepaua (MBC) xapakTepusyeTca WuUpo-
KOI pacnpoCTpaHEHHOCTbIO M ABAETCA OAHOM M3 BEAyLLMX Npobnem
COBpPEMEHHOW MefMLMHBI, B CBA3M C KpailHe HebnaronpuATHbIM Npo-
FHO30M U COMPAXEHHOCTbIO C 60bWMMM GUHAHCOBBIMM 3aTpaTamu
Ha neyenue [1-6]. MaHgemuna COVID-19 ycyrybuna cuTyaumto, a B
nepuog nocae Heé AnA YacTu HaceNeHUA YCAOKHUACA AOCTYN K pAgdy
coBpemeHHbIX 1 3ddeKTUBHbIX MeTogoB Tepanum UEC, uto fo HacTon-
LL,ero BPEMEHN MO0 BAIMATb Ha YacTOTY OCTPbIX U TAXKENbIX e€ dopm
(BO3, 2019).

Henoppatolwanaca KOHTPOMIO PE3UCTEHTHAA apTepuasbHasa -
nepToHus (PAT) aBnsieTca Hambonee YacTbim GpakTopom, cnocobeTay-
toLMM pa3BuTUio MBC v BaxHeNWw M GaKTopoM, 3HaUUTENbHO YBE/U-
YMBAIOLLMM CMEPTHOCTb M YXYALIAOLWMM NporHo3 [7-13].

CornacHo KAMHWUYECKMM PeKOMeHAALMAM NO ANArHOCTUKE U Be-
[EHVIO NaLMEHTOB C apTepuanbHOMN runepToHuel (AT), npeanoxeH-
HbiM 2017 roay coBMeCTHO AMEPMKAHCKUM KONIIEOKEM Kapanoaornm
1 AmepuKaHcKoit accoumaumeit cepaua (ACC/AHA), AT, Tpebyiolas
ONA JOCTUXKeHUA uenesbix uudp ALl meHee 3 aHTUrMNEPTEH3NBHbIX
npenapatos (AlT), Ha3biBaeTcA KoHTpoaupyemol (KAT), a npu oTcyT-
cTBuM addekTa — HeKoHTponmpyemon Al PesncteHTHas u pedpak-
TepHan Al paccMaTpUBAETCA KaK ABa PasHbIX KAMHUYECKKUX GeHoTuna
HeKoHTponnpyemoi Al, KoTopble oTAKn4atoTcA No IGPEeKTUBHOCTY Ne-
KapCTBEHHOW aHTUrMNepTeH3uBHOM Tepanuu (AlT) [7, 14, 15]:

Mpu otcyTcTBUM CHUXKeHWA ALl Ao ueneBbix UMdp Ha GoHe npu-
éma onTUManbHbIX f03 TPéx Al (BKAtOYasA TMasuaHbIN auypeTuk) Al
paccmaTpuBaeTca Kak pesucteHTHas Al (PAT); poctuskeHnue addekTa
Ha ¢poHe npuéma meHee 5 ATTI — Kak KoHTponupyemas PAT; npu oTcyT-
cTBMM 3ddeKTa — HeKOHTpoAMpyemas PAT;

Ecnv npu AT He pocturaetcs uenesoe ALl Ha poHe npuMeHeHUs
6onee 5 Al pasHbIx rpynn, To Al 0603Ha4YaeTca Kak HEKOHTpoAMpye-
Man pedpaktepHas Arl.

CneflyeT OTMETUTb, YTO paHee A1 0603HaYeHMA PE3UCTEHTHOM
AT “cnonb3oBanca U TePMUH «pedpakTepHan runepTeHsua» [1, 16-
19].

[Ons Pecnybanku TagsKMKUCTaH Kak u3ydeHune yactotbl MBC, Tak
n PAT, umeeT BaXKHYO MeAMKO-COLMANbHYIO 3HAYMMOCTb, B NaHe
NOABNEHWA BO3MOXKHOCTU U3y4eHnA 3PGEKTUBHOCTUN HEKOTOPbIX He-
CTaHZAPTHbIX Ne4ebHO-NPOUNAKTUYECKUX BMELLATENBCTB B Fpynnax
naumeHToB ¢ Hanbonee Yactbimn popmamm UBC. HeobxogumocTb
TaKOro UCCNe0BaHMA CBA3AHA C TPYAHOCTAMM B [OCTYNE K COBPEMEH-
HbIM, 3bdeKTMBHbIM MeTogam Tepanumn UBC n PAT, BO3HMKWMMK B
nepuog nocne naHgemum COVID-19. B 310l €BA3M, U3y4YeHUEe YacTOTbl
MBC y nauueHToB MONOAOrO U CpeaHero Bo3pactos ¢ PAI umeeT Bax-
HOe TeOPETUYECKOE M HAyYHO-NPAKTUYECKOE 3HAYEeHMe.

LLENb UCCNEAOBAHMUA

YcTaHOBWTb YacToTy pasHbix dopm MBEC y 6onbHbIx PAT.

MATEPUAN U METOAbI

WccnepoBaHve MpoBEAEHO Ha KAMHWYecKUX 6asax Kadeap
nponeseBTUKM BHYTPEHHUX BONe3HEN 1 BHYTPEHHUX bonesHel No 2
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INTRODUCTION

CAD is characterized by a wide prevalence and is one of
the leading problems of modern medicine due to an unfavor-
able prognosis and high financial costs for treatment [1-6]. The
pandemic aggravated the situation, while in the period after the
COVID-19 pandemic, access to some modern and effective meth-
ods of CAD therapy became more difficult for a part of the popu-
lation, which until now could affect the incidence of its acute and
severe forms (WHO, 2019).

RAH is the most common factor contributing to the devel-
opment of CAD and the most important factor that significantly
increases mortality and worsens prognosis [7-13].

According to the clinical guidelines for the diagnosis and
management of patients with AH, proposed in 2017 jointly by
the American College of Cardiology and the American Heart As-
sociation (ACC/AHA), hypertension requiring less than three anti-
hypertensive drugs (AHD) to achieve target BP levels, was called
controlled (CAH), and in the absence of effect — uncontrolled hy-
pertension (RAH). Resistant and refractory hypertension are con-
sidered two different clinical phenotypes of uncontrolled hyper-
tension, which differ in the effectiveness of drug antihypertensive
therapy (AHT) [7, 14, 15]:

in the absence of a decrease in blood pressure to target
numbers while taking optimal doses of three AHD (including
a thiazide diuretic), hypertension is considered to be resistant
(RAH); achievement of the effect on the background of taking less
than 5 AHD — as a controlled RAH; in the absence of effect — un-
controlled RAH;

if the target BP is not achieved in AH against using more
than five AHD of different groups, then AH is designated as un-
controlled refractory AH.

It should be noted that earlier, the term “refractory hyperten-
sion” was also used to refer to resistant hypertension [1, 16-19].

For the Republic of Tajikistan, both the study of the inci-
dence of CAD and RAH has a significant medical and social role
in terms of the possibility of studying the effectiveness of some
non-standard treatment and prophylactic interventions in groups
of patients with the most frequent forms of CAD. The need for
such a study is associated with difficulties accessing modern, ef-
fective methods of CAD and AH treatment that have arisen after
the COVID-19 pandemic. In this regard, the study of the incidence
of CAD in young and middle-aged patients with AH is of great the-
oretical, scientific and practical importance.

PURPOSE OF THE STUDY

To establish the frequency of different forms of CAD in pa-
tients with RAH.

METHODS

The study was conducted on the clinical bases of the depart-
ments of propaedeutics of internal diseases and internal diseases
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TaAKMKCKOTO TOCYAaPCTBEHHOMO MEAMLIMHCKOTO YHMBEPCUTETA WM.
Abyanu nbHu1 CHO (OTaeNeHMA TepanuK, KapaMOoaOT M U HEBPOOTUM
Topoackoro ueHTpa 3a0poBbs N2 2 M. akag, K.T. Taguesa) v B He-
BPONOrMYECKOM OTaeNeHnM HaumoHanbHOro MeaMUMHCKOTO LeHTpa
«LLndobaxw» Pecnybnunku TafKMKUCTaH.

B nccnepoBaHue BKAoUYeHbl 370 60/IbHBIX MONOAOTO U cped-
Hero Bo3pacTa (cornacHo KnaccudwmKaumm BospacTtos; BO3, 1965 r.),
C ycTaHoBNeHHbIM anarHozom UBC (KaHaackasa KnaccudmKaums BO3,
1979 r., c pononHenuamu BKHLL, 1995 r.) Ha doHe nepBuyHOi AT, Ko-
TOpble MNOCTYNUAW B KAMHWKY C KapAnanbHoW u/wau uepebpanbHoit
cMMNTOMaTUKOW. [narHo3s UBC 6bin yCTaHOB/MEH NPU aHanM3e AaH-
HbIX K/IMHWUKO-aHaMHECTUYECKOrO UCCNeA0BaHMA M pesynbtatoB KT,
XONTEPOBCKOrO MOHMTOPMpPOBaHMA KT (XM-IKI) u BenospromeTpum
(B2M). NMocne UCKNOYEHNUS OCTPbIX HapYLLEHMI MO3roBOro KPOBOO-
OpatLeHun, ¢ y4étom adpdekTBHOCTU AT U pPesyiLTaTOB CYTOUHOTO
MOHWUTOPVPOBAHWUM apTepuanbHoro aasnexus (AL), BblaeneHsl rpyn-
nbl 60bHBLIX C KOHTpoAupyemoit (KAT; n=84) u pesucteHTHOI (PAT;
n=286) apTepuanbHOM rMnepToHueit. CpeaHuii BO3pacT BKAOYEHHDBIX
B UccnefoBaHne 6onbHbIX cocTaBun 54,114.5 roga. MyxumH 6bino
137/37%, v3 Hux 33/39,3% n 104/36,4% — ¢ KAT 1 PAT cooTBeTcTBEH-
HO; sKeHLWH — 233/63%, 13 Hux 51/60,7% 1 182/63,6% — ¢ KAT n PAT
COOTBETCTBEHHO.

CTaTUCTUYECKMIA aHANM3 NPOBEAEH C MOMOLLBID MPUKAAZHOTO
nakerta «Statistica 10.0». OTHOCUTENbHbIE BENNYMHBI NPEACTaB/NEHbI B
BUAE [ONEN; CpaBHEHME OTHOCUTENbHbIX BEIMYMH NPOBOAMIOCH NO
Kputepunio x2. OueHKa KOppenauMOoHHbIX CBA3EH MeXAy napamu Ko-
JIMYECTBEHHbIX NPU3HAKOB NPOBOAMIACH C YH4ETOM XapaKTepa pacnpe-
[AeNeHna No paHrosol Koppensuuu CnvpmeHa. Pasnnune cymtanm
CTAaTUCTMYECKM 3HaUMMbIMK npu p<0,05.

PE3YNIbTATbI U UX OBCYXXAEHUE

Cpeav rocnutanu3nmposaHHbIX nauneHTos ¢ MBC otcyTcTtBOBanu
CNly4au BHe3aMHOW CepaeuHOM CMEpPTH, XMU3HEYTPOKaIoLLMX apUTMUI
1 OCTPOW CEPAEYHON HEAOCTaTOYHOCTY.

Y 222 (60%) naumeHTOB MONOAOTO M CpeaHero Bo3pacTa ¢ Afl,
BK/IOYEHHbIX B WCCNEA0BaHWE, YCTAaHOB/JEHAa CTabwibHas CTeHo-
Kapaus (CC), TeyeHWe KOTOPOM MOKET MPOrpeccMpoBaTb Ha GoHe
rMnepToHnYeckmx Kpusos. Yactota CC I-Il ®K coctasuna 42,4% (157
6onbHbIx); CC II-IV ®K BcTpeyanacs 3Haunmo pexke — 17,6% (65 nauy-
eHToB), p<0,0001.

focnnTann3npoBaHHbIX € HectabunbHoW cTeHokapavei (HC)
6b1710 BCero 61/16,5% yenosek, a 06L1an YacToTa MHdaAPKTa MUOKap-
fa (UM) coctasuna 87/23,5%, rnaBHbim 06pa3om, 3a C4ET He Q-UM
(52/14,1%).

Yactota dpopm UBC no rpynnam 6onbHbix ¢ KAT 1 PAT npepcTas-
neHa Ha puc. 1.

[laHHbIV PUCYHOK OTpaaeT, BO-NepBblX, O4HOHANPaBAEHHOCTb
COOTHOLUEHMA YacToTbl pasHbix dopm MBC BHYTPU CpaBHUBAEMbIX
rpynn, To ecTb, Yauwe Habaogaetca I-Il ®K CC, 3ameTHO pexe — Ta-
*énble PK CC n HC; y MeHee YeTBEPTM NaLMEHTOB OTMeYaeTca UM,
rnaBHbIM 06pasom, 3a cuéT He Q-UM; BO-BTOPbLIX, NPU CPaBHUTENb-
HOM aHanu3e YactoTtbl opm MBC B rpynnax oTmevaeTcs 3HauMMoe
yJauieHue Taxénbix popm UBC (HC, He Q-UM 1 Q-UM) y naumeHToB ¢
PAT no cpaBHeHUto ¢ 601bHbIMM ¢ KAT.

B 1ab:. 1 npeactaBneHbl pesynstathl 6onee nogpobHoro aHanusa
yacToTbl popm UBCy 6onbHbIX ¢ KAT 1 PAT. YctaHosneHo, uto CC B rpyn-
ne KAT HabntopaeTca yalle, maBHbIM 06pa3om, 3a CHET npeobnagaHua
nauueHTos c I-Il ®K (70,2% npu KAT 1 34,3% npu PAT cOOTBETCTBEHHO;
p=0,0001), a y 60nbHbIx ¢ PAT yawe Habatogaetca llI-IV OK ctabunbHoi
cTeHokapamum (6% 1 21% npw KAT u PAT, cootseTcTBeHHO; p=0,0015).

No. 2 of Avicenna Tajik State Medical University (therapy, cardiol-
ogy, and neurology units of the City Health Center No. 2 named
after academician K.T. Tajiev) and in the neurological department
of the National Medical Center "Shifobakhsh" of the Republic of
Tajikistan.

The study included 370 young and middle-aged patients (ac-
cording to the age classification; WHO, 1965) with an established
diagnosis of CAD (WHO Canadian classification, 1979, with addi-
tions by All-Union Cardiology Research Centre, 1995) against the
background of primary AH, who were admitted to the clinic with
cardiac and/or cerebral symptoms. The CAD diagnosis was estab-
lished based on the clinical and anamnestic study data and the
results of ECG, HM-ECG and VEM. After excluding acute cerebral
circulatory disorders, taking into account the effectiveness of AHT
and the results of daily monitoring of BP, groups of patients with
controlled (CAH; n=84) and resistant (RAH; n=286) arterial hyper-
tension were identified. The mean age of the patients included
in the study was 54.1+4.5 years. There were 137 male patients
(37%) with CAH (33/39.3%) and RAH (104/36.4%); among female
patients (233/63%), CAH was diagnosed in 51/60.7% and RAH —
in 182/63.6%.

Statistical analysis was carried out using the Statistica 10.0
application package. Relative values were presented as shares;
a comparison of relative values was carried out based on the x?
criterion. Spearman rank criterion was used for assessment of
correlations of the paired quantitative data. The difference was
considered statistically significant at p<0.05.

RESULTS AND DISCUSSION

There were no cases of sudden cardiac death, life-threaten-
ing arrhythmias, and acute heart failure among hospitalized pa-
tients with CAD.

Total of 222 (60%) young and middle-aged patients with hy-
pertension included in the study, were diagnosed with SA, which
can progress against the background of hypertensive crises. The
frequency of FC I-Il SA was 42.4% (157 patients); while FC IlI-IV
were significantly less common: 17.6% (65 patients), p<0.0001.

Only 61/16.5% of patients were hospitalized with UA, and
the overall incidence of Ml was 87/23.5%, mainly due to non-Q-
MI (52/14.1%).

The frequency of different forms of CAD in groups of pa-
tients with CAH and RAH is shown in Fig. 1.

As shown in Fig. 1, firstly, the frequency ratio of different
CAD forms within the compared groups is unidirectional: FC
I-1l SA were more often observe; while severe FC of SA and UA
were much less common; less than a quarter of patients had Ml,
mainly due to non-Q-Ml; secondly, comparative analysis showed
a significant increase in severe forms of CAD (UA, non-Q-Ml, and
Q-Ml) in patients with RAH compared with CAH.

Table 1 presents the results of a more detailed analysis of
the frequency of forms of CAD in patients with CAH and RAH.

It was discovered that SA in the CAH group was observed
more often, mainly due to the predominance of patients with
FC I-Il (70.2% in CAH group and 34.3% in RAH, respectively;
p=0.0001), and in patients with RAH, FC IlI-IV of SA were more
commonly found (6% and 21% in CAH and RAH, respectively;
p=0.0015).

When compared with the CAH group, patients with RAH
statistically significantly more commonly developed all forms of
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Tabnuya 1 Yacmoma gopm UBC y 6onbHbix ¢ KA u PAT, n (%)

Puc. 1 CoomHoweHue 4yacmome! pasHeix ¢opm MBC 8 epynnax
60116HbIX ¢ PAT (n=286) u KAl (n=84): 1—CC I-Il ®K, 2—CCIII-IV @K,
3—-HC 4—-He Q-UM, 5-Q-UM

Fig. 1 The ratio of the frequency of different forms of CAD in the
groups of patients with RAH (n=286) and CAH (n=84): 1-SA I-Il FC,
2=SAIlI-IVEC, 3= NA, 4—not Q-M, 5 — Q-Mi

I i e

CtabunbHan cTeHoKapama:
I-Il K

-1V &K

HecTtabunbHan cTeHoKapaua
MHdapKT mnokapaa:

He Q-UM

Q-MM

64 (76,2) 158 (55,2) =0,0003
59 (70,2) 98 (34,3) =0,0001
5(6,0) 60 (21,0) =0,0015
7(83) 54.(18,9) =0,0220
13 (15,5) 74.(25,9) =0,0482
10 (11,9) 42 (14,7) =0,5191
3(3,6) 32(11,2) =0,0360

MpyMeyaHwe: p — CTaTUCTMUECKas 3HAUMMOCTb Pa3/INuMA NoKasaTenein Mexay rpynnamu 60nbHbIX ¢ KAT 1 PAT (no kputepuio xX?)

Table 1 Frequency of the CAD forms in patients with CAH and RAH, n (%)

Stable angina:

FC I-1I

FC -V

Unstable angina
Myocardial infarction:
Non-Q-IM

Q-iM

CAH (n=84) RAH (n=286) p
64 (76.2) 158 (55.2) =0.0003
59 (70.2) 98 (34.3) =0.0001
5(6.0) 60 (21.0) =0.0015
7(8.3) 54 (18.9) =0.0220
13 (15.5) 74 (25.9) =0.0482
10 (11.9) 42 (14.7) =0.5191
3(3.6) 32(11.2) =0.0360

Note: p — the statistical significance of the difference in indicators between groups of patients with CAH and RAH (according to the ¥ criterion)

Mpw cpaBHeHun ¢ rpynnoi KAT y naumeHntoB c¢ PAT cTatuctyu-
YECKM 3HaUMMO Yallle HabnoAanochb: CyMMapHOe KONMYEeCTBO BCeX
dopm UM (25,9%; p=0,0482), HC (18,9%; p=0,0220) n Q-UM (11,2%;
p=0,0360). CTaTUCTMYECKM 3HAUMMOTO PA3NNUMA YacToTbl He Q-MM Ha
doHe KAT 1 PAT He BbisiBneHo (p=0,5191).

Poct o06uLelt YacToTbl UBC 1 e€ TAKENbIX GOpM, a TaKKe U Apy-
TMX KapAMOBaCKYNAPHbIX OCNOXHeHW Ha doHe PAT cornacytotes ¢
pesynbTaTtamu Apyrux aBTopoB, NONYYEHHbIMU NPU AAUTENBHOM KK-
HUYECKOM HabntogeHnn naupeHTos ¢ UBC, UMEIOWMX PE3UCTEHTHYIO
runepToHuto [1, 2, 20]. Tak, Kasiakogias A et al (2018) yctaHosuau no-
BblLlLeHWe pucka pa3suTua MM Ha poHe PAT no cpaBHEHWIO € NaLmeH-
Tamu ¢ KA, B 2,2 pasa [20].

3acnyxuBatoT 0coboro BHMMAHWA pe3y/bTaThl LUMPOKOMAC-
WTabHOro NPOCNEKTUBHOIO UCCNef0BaHMA, NpoBeaéHHoro Smith SM
et al (2014), B paHZOMM3MPOBAHHbBIX FPynMax NalyMeHTOB B BO3pacTe
50 net v cTapwe ¢ KAT v PAT. ABTOpbI YCTaHOBW/IM, BO-NePBbIX, 60/1b-
wyto yactoty PAT cpeaun naumeHToB ¢ Al U KAMHUYECKU CTabUIbHOM
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MI (25.9%; p=0.0482), UA (18.9%; p=0.0220), and Q-MI (11.2%;
p=0.0360). There was no statistically significant difference in the
frequency of non-Q-MI against the background of CAH and RAH
(p=0.5191).

The increase in the overall incidence of CAD and its severe
forms, as well as other cardiovascular complications against the
background of RAH, was consistent with the results of other au-
thors obtained during long-term clinical observation of patients
with CAD and RAH [1, 2, 20]. Thus, Kasiakogias A et al (2018)
found a 2.2-fold increase in the risk of developing Ml against the
background of RAH compared with CAH patients [20].

The results of a large-scale prospective study conducted by
Smith SM et al (2014) in randomized groups of patients aged 50
years and older with CAH and RAH deserve special attention. The
authors found a higher incidence of RAH among patients with hy-
pertension and clinically stable CHD (38%), and secondly, a multi-
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vemuyeckoit bonesHoto cepaua (38%), BO-BTOPbIX, MHOFOMEPHYHO
B3aMmocsaA3b PAT ¢ HedaTanbHbIM MM, BHE3aMHOM CMepTbiO OT BCEX
NPUYMH U APYTUMM CEPAEYHO-COCYAUCTBIMU COBbITUAMMU. Pestomupys,
ABTOPbI NOAYEPKMBAIOT BAXKHOCTb CBOEBPEMEHHOTO BbifiBNeHUA PAl
WK pUCKa eé pa3BuTma y 6obHbIX MBC, 4To MOXKeT cnocobcTBoBaTb
ONTUMM3ALMM BeAEHUA NALMEHTOB U MPeaynpeKAeHUI0 TAKENbIX
OC/IOKHEHWIA U cMepTy [21], YTO NoATBEPKAAET NPABUNBHOCTb U BaXK-
HOCTb NPOBEAEHHOTO HAMM UCCNE0BAHMA.

3AKNIOYEHUE

Takum 06pasom, usyyeHue ctpyktypbl MBC y rocnutanusmpo-
BaHHbIX NALMEHTOB MOIOA0rO U CPeAHEro Bo3pacTa C Pe3nCTEHTHOM
apTepuanbHOM MMNepPTOHUE MMEET BaXKHOE HayyHO-MpaKTUYecKoe
3HauYeHWe ANA NNaHUPOBaHWUA IOPEKTUBHBIX Mep CHUNKEHUA pPUCKa
pa3BuTUA TAXKENbIX GOPM KOPOHApHOW 6ONe3HM M Apyrux cepaed-
HO-COCYAMNCTbIX OCNOKHEHUIA.

dimensional relationship between RAH and non-fatal Ml, sudden
death from all causes, and other cardiovascular events. In sum-
mary, the authors emphasize the importance of timely detection
of RAH or the risk of its development in patients with CAD, which
can help optimize patient management and prevent severe com-
plications and death [21], thus confirming the correctness and
importance of our study.

CONCLUSION

Thus, the study of the structure of coronary artery disease
in young and middle-aged hospitalized patients with resistant ar-
terial hypertension is of great scientific and practical importance
for planning effective measures to reduce the risk of developing
severe forms of coronary disease and other cardiovascular com-
plications.
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IIEPBEIE PE3YAbTATEI AEYEHUS IIEPBUKA 1bHOV UHTPARIIUTEAUAABHON
HEOII/1A3MN B PECITYBAUKE TAAKNKVICTAH

H.A. MYXCH304A!, C.I. YMAPOBA?

1 Pecrry6AMKaHCKMIT OHKOAOTMYECKIIT Hay4dHbliT HenTp, Aymante, Pecriybanka Tagxukucran

2 Kadeapa onxkoaorunu u aydesoit AuarHocTuky, TaaXXMKCKuMil rocyAapCTBeHHBIN MeAVITMHCKII yHuBepcuTeT uM. Abyaan noun Cuno, Aymanbe, Pecriy6anka
Tagxukucran

Llenb: U3yunTb KAMHUYECKMUE PE3YNbTaTbl IEYEHUSA LiepBUKaAbHOW MHTPasnuTennanbHoi Heonnasuu (CIN) no utToram Nepsoro NUAOTHOTO BbINO/HE-
HWA BWU3Ya/IbHOTO CKPUHWHTa B Pecnybinke TagsKuKMUCTaH.

Martepuan u metoabl: UccnegoBaHme nposegeHo B nepunog ¢ 2016 no 2020 rr. MMAOTUPOBaHME BKOYANO0 B ceba HaceneHue AByX 60bLUNX paitioHOB
KywoHuéH u b. fadypos ¢ obuieit umcneHHocTbio 608700 4enoBekK, YTo coCcTaBaAET 6,74% OT YNCNEHHOCTM BCEro HaceneHus cTpaHbl. Llenesas rpynna
[AHHOTO CKPUHWMHTIA BKNKOYaNa 340POBbIX KeHLWMH B Bo3pacTe 30-49 net umcneHHocTbio 72574 yenosek. B pesynbtate npoBegeHUA KOMMYHUKALMOH-
HbIX KAMMNaHWI € LeneBovi rpynnoii 06oux paiioHoB B BU3yaNbHOM CKPUHUHTE NPUHAAM yyacTve 69391 eHLLuHa, 0BLLMiA OXBaT CKPUHUHIOM COCTaBUA
94,2%. 13 2958 }KeHLWMH, HanpaBAeHHbIX Ha AWarHOCTUKY, B 164 cnydasx (0,24%) 6bina BbisiBneHa n mopdonoruyeckm noareepsaeHa CIN.
Pesynbratbi: TagXXMKUCTaH, HApPAZAY C MUNOTHBIM NPOBeAEHWEM BU3YalbHOTO CKPUHMHTA, MPUHAN CTPATETMIO «BbIABAEHUE — ANArHOCTMKA — IeYeHne»,
4TO NpeAnonaraet eyeHne Nocne rMcToNOrUYECKOTO NOATBEPKAEHUSA LLEPBUKANbHON MHTPa3nuTenanbHoi Heonnasum (CIN). Bmecte ¢ aTum, 6bina
NPUHATA TaKTUKa 3N1IEKTPOXMPYPrUYECKON NETNEBOM IKCLM3UM/KOHW3ALMMN B KQUECTBE OCHOBHOMO METOAa, He3aBMCUMO OT cTeneHu nopaxenus CIN.
Naumentkam c CIN B 136 (82,9%) cnyyasx 6bina BbINONHEHA INEKTPOXMPYPrUYEcKan Netnesas akcumans, 8 21 cnyyae — koHmsaums (12,8%) u e 7 (4,3%)
CNly4asnx, No HaCTauMBaHMIO CAMMX XKEHLLMH, — TUCTEPIKTOMUSA. B 0TaanEHHbIN Nepuog HabaogeHns oT 6 mecaues o 2 net 8 159 (96,9%) cayyasx 6bi10
oTmeueHo bnaronpuatHoe TeyeHue CIN nocne npoBeAEHHbIX BblileyKasaHHbIX npoueayp, B 5 (3,1%) HabnogeHusx — peunams. MaumeHTbl ¢ peuu-
ZMBaMM NOYYUAU NOBTOPHOE XMPYPTUYECKOE NeYeHUe C UCMONb30BAHUEM INIEKTPOXMPYPIUYECKOM IKCLUM3NM/KOHM3ALMUN C YA0BNETBOPUTENbHBIM
MCXO40M.

3akntoueHmne: NpuHATan TaJKMKUCTaHOM CTPaTerva «BblABNEHUE — AMATHOCTUKA — JIeYEHME» MOKa3ana CBO BbICOKYH 3QHEKTUBHOCTb BbIABIEHNUA
npeApaKoBoi NaToNoMMM 1 ycnelwHocTv nedenns CIN nyTEm aNeKTPOXMPYPrUYECKOR IKCLM3UMN/KOHM3aLMM, 4TO COCOBCTBYET 0340POBIEHMIO Hace-
NeHUA OT NPeApPaKoBOW NATONOTUN.

KnioueBble CNoBa: UepsuKanbHAS UHMPA3NUMeNUanbHas HEONAA3us, 8U3yanbHbIli CKPUHUHE, 8u3yanbHbIl memod VIA/VILI, konbrnockonuyeckoe uc-
cnedosaHue, 31eKMpPoxXupypauvecKas nemsaeeas IKCYU3UsA/KOHU3AYUS.

Ona uutupoBaHua: MyxcuHsoga HA, Ymaposa Cr. MNepBble pesy/ibTaTbl IEYEHNA LLEPBUKANbHON UHTPA3NUTEIMANbHOM Heonia3un B Pecnybimke TaaxmnKu-
cTaH. BecmHuk AsuyerHsl. 2022;24(3):324-30. Available from: https://doi.org/10.25005/2074-0581-2022-24-3-324-330

FIRST RESULTS OF TREATMENT OF CERVICAL INTRAEPITHELIAL NEOPLASIA IN
THE REPUBLIC OF TAJIKISTAN

N.A. MUKHSINZODA, S.G. UMAROVA?

1 Republican Cancer Research Center, Dushanbe, Republic of Tajikistan
2 Department of Oncology and Radiation Diagnostics, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To assess the clinical results of cervical intraepithelial neoplasia (CIN) treatment following the outcomes of the first pilot implementation
of visual screening in the Republic of Tajikistan.

Methods: The study was conducted from 2016 to 2020. The piloting included the population of two large districts of Kushoniyon and B. Gafurov, with
a total number of 608,700 people, which is 6.74% of the country's total population. The target group of this screening included healthy women aged
30-49 years, numbering 72574 people. As a result of communication campaigns with the target group of both districts, 69391 women participated in
visual screening; the overall screening coverage was 94.2%. Of the 2958 women referred for diagnosis, in 164 cases (0.24%) CIN was identified and
morphologically confirmed.

Results: Tajikistan, along with piloting imaging screening, has adopted a "detection-diagnosis-treatment" strategy, which involves treatment after
histological confirmation of CIN. Additionally, electrosurgical loop excision/conization was adopted as the primary method, regardless of the degree
of CIN involvement. Patients with CIN in 136 (82.9%) cases underwent electrosurgical loop excision, in 21 cases — conization (12.8%), and in 7 (4.3%)
cases, at the insistence of the women themselves — hysterectomy. In the long-term follow-up period from 6 months to 2 years, in 159 (96.9%) cases,
a favorable course of CIN was noted after the above procedures, and in 5 (3.1%) cases, relapse occurred. Patients with relapses received re-surgical
treatment using electrosurgical excision/conization with a satisfactory outcome.

Conclusion: The "detection-diagnosis-treatment" strategy adopted by Tajikistan has shown its high efficiency in detecting precancerous pathology and
the success of CIN treatment by electrosurgical excision/conization, which contributes to the healing of the population from precancerous pathology.
Keywords: Cervical intraepithelial neoplasia, visual screening, VIA/VILI visual method, colposcopic examination, electrosurgical loop excision/conization.

For citation: Mukhsinzoda NA, Umarova SG. Pervye rezul'taty lecheniya tservikal'noy intraepitelial'noy neoplazii v Respublike Tadzhikistan [First results of
treatment of cervical intraepithelial neoplasia in the Republic of Tajikistan]. Vestnik Avitsenny [Avicenna Bulletin]. 2022;24(3):324-30.Available from: https://
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BBEOEHMUE

Mo paHHbIM Globocan (2020) exkerofHo B MMpe PErucTpUpyHoT-
€A 570 TbicAY HOBbIX C/1ly4aeB M NOrMbatoT 311 ThICAY JKEHLLMH OT paka
werkm maTku (PLLM) [1-3]. 3a nocneaHwe 10 net PLUM nepemectuncs
€ 4 Ha 5 MecTo cpeay 3/10Ka4ecTBEHHbIX HOBOOBPA30BaHMM KEHCKO-
ro HaceneHus. Mpy cTabUNbHbIX NMOKa3aTeNAX BbICOKOW CMEPTHOCTH
3a nocnegHue 10 neT oTmeyaeTca pPocT 3a601€BAEMOCTU B MOIOAOM
Bo3pacre (15-44 net) 6onee, yem Ha 70%, B 2 pasa Bblpocna 3abone-
BAaeMOCTb CpeAu KeHLWWH cTapue 55 net. KoadpduumneHT oTHOLWEHMNA
CMepTHOCTM K 3abonesaemoctu npwu PLUM 6onee Bbicokuit (42,9%),
yem Npu1 pake MONOYHOM Kenesbl (29,8%), UTo CBMAETENBCTBYET O Bbl-
ABNEeHNN 3a601eBaHNA B 3aMyLLEHHbIX CTagWAX npouecca [4].

B 33aBMCMMOCTM OT COLMANbHO-3KOHOMMUYECKOW CUTYyaLUK Ka-
OaA CTpaHa afanTUpyeT WAU NPUHUMAET MEeTOf, CKPUHUHIA U cob-
CTBEHHYIO CKPUHWMHTOBYlO cTpaTtermio [5-10]. B pamkax NuaoTHOro
NPOEKTUPOBaHMA TafXMKUCTaH NOLWEN no Nyt Bbibopa BU3yanbHOM
CTpaTernn B3aMeH uyTonornyeckoro. NposeaeHne BU3yanbHOro Tecta
BO3/I0}KEHO Ha NepBUYHOE 3BEHO 3[PaBOOXPAHEHUA. BbifBNeHHble
CNly4an HanNpPaBAAKOTCA Ha BTOPOM M TPETUYHDBIN YPOBHU AN1A ANarHo-
CTVKM U NedeHus [11].

CoBpemeHHas NeyebHan TaKTUKa U NMPUMEHEHWE METOAO0B fe-
UEHUA LEepBUKaNbHON WMHTpasnuTennanbHol Heonnasuu (CIN) oc-
HOBaHbl Ha NpUHATbIX BO3 cTaHaapTax, KOTOpble U3/IOXKEHbI B KOM-
nnekcHo 6opbbe ¢ PLLUM [5]. OgHaKo, B nTepaType NPoAoKaeTcs
obcyKaaTbca BOMPOC O BbIGOpe ONTUMAsbHOM e4eBHON TaKTUKK,
HauMHasA OT KOHcepBaTUBHOTO [12], xMpypruyeckux cnocobos ¢ npu-
MEHEHUEM HOXKeBOW, Na3epHO, KPUOAUCTPYKLIMM, INEKTPOXMPYPIU-
YECKMX 1 KOMBUHUPOBaHHbIX CNOCo60B neyeHus [13-19].

LLENb UCCNEQOBAHUA

M3yunTb KNMHUYEeCcKue pesynbtatbl iedeHuna CIN no utoram nep-
BOrO MUIOTHOIO BbINONHEHWUA BU3YaNbHOMO CKPUHMHIA B Pecnybnuke
TapgKMKKUCTaH.

MATEPUAN U METOAbI

B Pecnybnuke TagskukucTtaH B 2016 r. 6611 3anyLieH nNepBsbiit
MUIOTHBINM NPOEKT BU3Yya/IbHOTO CKPMHUHIA B3aMEH NpULIeLIero B
YyNafloK LMTONOMMYECKOTO CKPUHWHIA. BU3yanbHbI CKPUHUHT Bbin
BHeAPEH B ABYX NWIOTHbIX paioHax — KywoHnéH u b. Madypos — ¢
06Lweit yncneHHocTbio HaceneHuna 608,7 TbiC. YeN0BeK, YTO COCTaB-
nAet oT obLen YNCNeHHOCTU HaceneHns pecnybauku 6,74%. Busy-
aNbHbIA CKPUHUHT Oblal NPOBELEH CETBIO YUYPEXAEHUI NEPBUYHON
MeZMKO-CaHUTapHOM MOMOLLM CPeaum KeHWMH B Bo3pacte 30-49
net. U3 72574 eHLWMH CKPUHUHT Bbln BbinoNHeH y 68391, oxsaT
coctaBun 94,2%. Bbln NPUMEHEH BM3YyasibHbIA TECT MPU MOMOLLM
0[LlHOPA30BbIX 3€pKas U OKPALUMBAHWUA BAarajula U LUeWKU maT-
KM 3% p-pom yKcycHol kucnotbl (VIA) unm BogHbIM p-pom Jliorons
(VILI). NaumeHTbl ¢ NOf03PUTENbHBIMU U NMONOKUTENBHBIMU Pe3y/ib-
TaTaMM BM3yanbHOrO TecTa 6blM HanpaBaeHbl B PalOHHbIE LIEHTPbI
penpoayKTUBHOTO 30POBbA ANA BbINOJHEHUA PaCLUMPEHHON KONb-
nockonuu. B cBoto ouepesb, LEHTPbI PENPOAYKTUBHOIO 340P0BbA
BbIMO/IHAMIN NOBTOPHbIN BU3yasbHbIN TECT, LLUTONOTMYECKoe uccne-
[oBaHue, buoncuio.

B pesynbrate B 164 cnyyasx (0,24%) ructonormyecku 6bin nog-
TBepkaEH CIN (CIN 1-3 — cTaguu LepBUKaNbHOM MHTPAINUTENNANb-
HoWi Heonnasuu). U3 uncna sbifsaeHHbIX cnyvaes CIN 1 umen mecTo B
99 cnyyasnx (60,4% ot obuiero uncna CIN), CIN 2 — B 24 (14,6%), CIN 3
u cancer in situ (NpevHBa3uBHbIW paK, paK HyNEBO CTaAuM, MOBEPX-
HOCTHbIN paK, HayanbHbIl pak v ap.) — B 41 cnyyae (25%). CornacHo

INTRODUCTION

According to Globocan (2020), around 570,000 new cases
are registered annually in the world, and almost 311,000 wom-
en die from cervical cancer (CC) [1-3]. Over the past ten years,
CC has moved from 4t to 5" among malignant neoplasms in the
female population. With stable high mortality rates over the past
ten years, there has been an increase in the incidence at a young
age (15-44 years) by more than 70%, and the incidence among
women over 55 years has doubled. The mortality/morbidity ra-
tion in CC is higher (42.9%) than in breast cancer (29.8%), which
indicates the detection of the disease in the advanced stages of
the process [4].

Depending on the socio-economic situation, each country
adapts or adopts a screening method and its screening strate-
gy [5-10]. As part of the pilot project, Tajikistan chose the visual
strategy instead of the cytological one. Conducting a visual test is
entrusted to primary health care. Identified cases are sent to the
second and tertiary levels for diagnosis and treatment [11].

Modern treatment tactics and methods for CIN are based
on WHO standards, which are set out in the comprehensive con-
trol of cervical cancer [5]. However, the issue of choosing the
optimal treatment tactics continues to be discussed in the litera-
ture, starting from conservative treatment [12], surgical methods
using the scalpel, laser, and cryodestruction; electrosurgical and
combined treatment methods [13-19].

PURPOSE OF THE STUDY

To assess the clinical results of CIN treatment following the
outcomes of the first pilot implementation of visual screening in
the Republic of Tajikistan.

METHODS

In the Republic of Tajikistan, in 2016, the first pilot project
of visual screening was launched to replace the declining cyto-
logical screening. The visual screening was introduced in two
pilot districts — Kushoniyon and B. Gafurov — with a total popu-
lation of 608,700 people, which is 6.74% of the republic's total
population. The visual screening was carried out by a network of
primary health care institutions among women aged 30-49. Of
72,574 women, 68,391 were screened for coverage of 94.2%. A
visual test was performed using disposable specula and staining
the vagina and cervix with 3% acetic acid (VIA) or Lugol's aqueous
solution (VILI). Patients with suspicious and positive visual tests
were referred to district reproductive health centers for extended
colposcopy. In turn, the reproductive health centers performed a
repeated visual test, cytological examination, and biopsy.

As a result, CIN was histologically confirmed in 164 cases
(0.24%) (CIN stages 1-3). Of the identified cases, CIN 1 occurred
in 99 patients (60.4% of the total number of CINs), CIN 2 —in 24
(14.6%), CIN 3, and cancer in situ (preinvasive cancer, cancer of
the zero stage, superficial cancer, initial cancer, etc.) —in 41 cas-
es (25%). According to the Bethesda classification [20], patients
were divided into two large subgroups: mild CIN (LSIL), which in-
cluded CIN 1 lesions — 99 cases, HSIL (severe CIN lesions: CIN 2, 3
and cancer in situ) — 65 patients.

As the first cases of CIN were identified, the electrosurgical
method of loop excision/conization was introduced into the med-
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KnaccuomKkaumm Bethesda [20] 6onbHble nogpasaeneHsl Ha 2 60/1b-
wwe noarpynnbl: CIN ¢ nérkoit cteneHbto nopaxkeHnus (LSIL), kyaa oT-
HocaTtca nopaxeHua CIN 1 — 99 cayyaes, HSIL (Taskénble nopaskeHus
CIN: CIN 2, 3 1 cancer in situ) — 65 cnyyaes.

Mo mepe BbifABNEHMA NepsbIx cnydaes CIN B neyebHyto npakTu-
Ky LEHTPOB penpofyKTUBHOIO 340POBbA U OHKONOTUYECKMX YUYPEXK-
[JEHWI CcTan BHeAPATbCA 3NEKTPOXMPYPrUYECKUA meTon netneBow
3KCLM3MK/KOHM3ALMM. YCTPOWCTBO A5 BbIMOAHEHUS [AHHOMO METo-
[a, umes B CBOEM Habope MeTaNIMyecKkue NeTin pasnniHon Gopmbl
U TONWMHbI (puc. 1), NO3BONAET NPOBECTU 3NEKTPOXMPYPrUYECKYIO
9KCLIM3MIO/KOHMU3ALMIO B 3aBMCMMOCTM OT Mmaowaamn u Taxectn CIN.
C uenbto BbINOAHEHMA NeYebHO-AMArHOCTUYECKUX MAHUMYNALUIA Y
NaLMEHTOK C BbIABNEHHbIMX aHOMA/IbHLIMU KONbMOCKONMYECKUMU
KapTMHaMM NPUMEHANCA 3NEKTPOXMPYPIUYECKMUI BbICOKOYACTOTHbI
annapart «®otek E81M» (Poccus).

dneKTpoxmpypruyeckoe neveHne nonyumam 157 xeHwmn c CIN
u3 164 cnyyaes, v 7 KeHWUH (4,3%), No Ux HacTauMBaHwWio, NOABEP-
T/IMCb TMCTEPIKTOMMM MO NoBOAY TAXENbIX nopakeHuii CIN (HSIL). Bce
99 cnyyaeB ¥KeHLWMH ¢ LSIL nogseprnnch sneKTpoxmMpypriuyeckon net-
NeBoi aKkcumsnn. B octanbHbix 58 HabnoaeHusax HSIL 6bina Bbinon-
HeHa LUMPOKONeTNeBas 3KCLUM3nA B 37 cayyaax WM KoHusauma B 21
cnyyae.

MpoLesypa 3NeKTPOXUPYPrUYECKOi IKCLM3UM/KOHM3aLMM NPO-
BOAWNACb NOJ, MECTHOW aHecTe3nel OnbITHbIMU CreLManncTamm npo-
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ical practice of reproductive health centers and oncological insti-
tutions. The device for performing this method, having in its set
metal loops of various shapes and thicknesses (Fig. 1), allows for
electrosurgical excision/conization, depending on the area and
severity of CIN. To perform therapeutic and diagnostic manipu-
lations in patients with identified abnormal colposcopic patterns,
an electrosurgical high-frequency device "Fotek E81M" (Russia)
was used.

A total of 157 women out of 164 with CIN received electro-
surgical treatment, and seven women (4.3%), according to their
insistence, underwent hysterectomy for HSIL. All 99 cases of
women with LSIL underwent electrosurgical loop excision. In the
remaining 58 HSIL cases, wide-loop excision was performed in 37
cases or conization in 21 patients.

The electrosurgical excision/conization procedure was per-
formed under local anesthesia by experienced specialists, lasting
from a few minutes to half an hour. After the excision of the seg-
ment of the cervix, thorough coagulation was performed using a
ball-type electrode of the coagulator (Fig. 2).

After the operation, the patients were kept in the institution
for several hours for observation due to possible bleeding. The
postoperative period, as a rule, took about 4-6 weeks. Bloody
discharge changed to yellowish 7-10 days after the procedure.

Puc. 1 3nekmpoxupypaudeckull 8bICOKOYACMOMHbIU WUPOKONOoC-
Hell paduosonHosol annapam «®omex ESIM»

Fig. 1 Electrosurgical high-frequency broadband radio wave device
"Fotek E8IM"

Puc. 2 BusyansHas kapmuHa npedpakossix 3abonesaHull weliku mam-
KU nocsie npumeHeHuUs npobsl ¢ 800HbIM pacmeopom /102014, ¢ nocse-
OyIOWUMU 3Manamu 31eKmMpO3KCUYU3UoHHoU nemnesgoli buoncuu u
eemocmasom ¢ ne4ebHol u duaeHocmu4eckol uenbto

Fig. 2 Visual picture of precancerous cervical diseases after application
of an aqueous Lugol solution, with subsequent stages of electroexcision
loop biopsy and haemostasis for therapeutic and diagnostic purposes
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[JOMKUTENBHOCTHIO OT HECKO/IbKMX MUHYT A0 nonvaca. Mocne ncceye-
HWA CErMeHTa LUEeKN MaTKM BbINOJIHANACH TLWATEbHAA KOarynaums
MpY NOMOLLM LIAPUKOBOTO 3/1EKTPOAA Koaryiatopa (puc. 2).

Mocne onepaumu NaLMEHTKN HAXOANANCD B YUPEKAEHWUM B Teye-
HWE HECKONIbKMX YacoB A/1A HabloAeHMA B CBA3M C BO3MOMHbIM KpO-
BoTeyeHneMm. MocneonepauyoHHbIN Nepuos, Kak NpaBuao, 3aHUMan
0K0NO 4-6 Hepenb. KPOBAHUCTbIE BblAENEHNA CMEHANUCH ¥KeNToBaTbI-
MM yepes 7-10 gHeit nocne npoueaypbl. B TedeHue 3TOro BpeMeHu
EHLMHAM peKOMeH0Banu BO3AEpPMKaTbCA OT MONOBOTO aKTa UAu
NoNb30BaTbCA NPe3epPBaTUBOM.

[aHHble nccnenosaHua 0bpaboTaHbl Ha MK ¢ nomoLubto nakeTa
npvKNaZHoM nporpammbl «Statistica 10.0» (StatSoft Inc., USA). Bbinn
NPUMEHEHbI MeTOAbl BapUALMOHHOM (OMMcaTeNbHOM) CTaTUCTUKK.
MonyyeHHble OTHOCUTENbHbIE BEMYMHBI bblAv NpescTaBAeHbI B BUaE
nonein (%).

PE3YNbTATDI

MepBbii1 MMNOTHDBIN NPOEKT NO NPOBEAEHWIO BU3YaA/IbHOTO CKPU-
HUHra B ABYX MUOTHbIX paiioHax (KywoHwWéH u b. fadypos) nossonun
BbinBKTb CIN B 164 ciy4yasx, U3 KOTOpbIX B palioHe KywoHuéH — 35
(21,3%), a octanbHble 129 cnyyaes B paiioHe b. Madypos (Tabn. 1).
Mokasatenb 3a60/1€8aeMOCTH NPEAPAKOBOI NATONOMMEN CPEaU KeH-
LUMH paioHa KywoHnéH coctasmn 30,6 Ha 100 KeHCKOro HaceneHus,
a paioHa b. Madypos — 71,2. Mpn 3TOM COBOKYMHBbIN MOKasaTesb no
06oum paitoHam bbin paBeH 55,6, 4TO NOKa3bIBAET NPOrHOCTUYECKYIO
3HAYMMOCTb CKPUHMHIa PLLIM.

BbINosHEHME NEYEOHbIX MEepPONpPUATUIA U OTCEKMBaHME ban-
KaMLKMX ¥ OTAANEHHBIX PE3y/bTaToB NPeAPaKoBOW NaToNorMm Bbiin
BO3/I0MEHbl Ha OHKO/MOTMYeckue yupexgenva. locne nonyveHus
TUCTONOMMYECKOTO MOATBEPHAEHMA B 3aBUCMMOCTM OT Taxectu CIN
1 BO3PacTa KeHLUWH 6blav BbINOHEHbI 3 BUAA euebHbIX Meponpu-
ATUIA: SNEKTPOXMUPYPrUYecKoe netaeBoe nccedeHne — B 136 cnyyanx
(82,9%), anekTpoxupypruyeckas netnesas KoHusaumsa — B 21 cayyae
(12,8%) u B 7 HabnogeHusx (4,3%) npu CIN TaxKEnoi cteneHu no
MOBOAY COMYTCTBYIOLLEW MaToNorMn Tena MaTku Oblia BbiNONHEHA
ructepaktomus (1aba. 2). B otganénHom nepuoge HabntogeHus (cpo-
KM — OT 6 MecsaueB Ao 2 NeT) nocae NpoBeAEHHbIX BblILEYKa3aHHbIX
npoueayp 8 159 (96,9%) cnyyasx 6bL10 oTMeYeHO bnaronpusaTHoe
TeueHue CIN, B 5 (3,1%) HabnogeHuax — peunams. Peumnamsbl 6biam
BbIfIB/IEHbI Cpeay 60MbHbIX U3 KyloHnéHa B 1 cayyae (2,9%) v b. Ta-
¢dypoBa — B 4 cayyanx (3,1%). Peunamsbl B 3aBUCMMOCTU OT TAXKECTU
CIN pacnpegenunuce Tak: LSIL (CIN 1) — 2 cayyas (2%), HSIL (CIN 2,3,
cancer in situ) — 3 cnyyas (5,2%).

Peunavsbl 66111 BbisBeHbl B NepBble 2 roga HabnoaeHus, u
BCEM MaLMeHTam Oblia BbINOJHEHO MOBTOPHOE 3/EKTPOXUPYPruye-
CKoe neTnesoe ucceyeHue (4 cnyyas) v Kouusauma (1 cayyann). u-
HaMU4ecKoe HabnogeHVe 3a STUMM NaLUEHTaMU He BbISBUIO peLy-
£1BOB 3aboneBaHuA Yepes 18 mecALEeB Noc/ie NOBTOPHOW METIEBOM
3NEeKTPOIKCLM3NM UNKN KOHW3ALUN.

Tabnuya 1 PacnpedeneHue npedpakosoli namonoauu cpedu
HaceseHus NUAOMHbIX patioHos

Women were advised to abstain from sexual intercourse or use a
condom during this time.

The research data were processed using the Statistica 10.0
software package (StatSoft Inc., USA). Methods of variational
(descriptive) statistics were applied. The obtained relative values
were presented as shares (%).

RESULTS

The first pilot project to conduct visual screening in two pilot
districts (Kushoniyon and B. Gafurov) revealed CIN in 164 cases,
of which 35 (21.3%) were in Kushoniyon district, and the remain-
ing 129 cases were in B. Gafurov district (Table 1). The incidence
rate of precancerous pathology among women in Kushoniyon dis-
trict was 30.6 per 100 females, and in B. Gafurov district — 71.2.
At the same time, the cumulative indicator for both communities
was 55.6, which shows the prognostic significance of cervical can-
cer screening.

The implementation of therapeutic measures and moni-
toring of the immediate and long-term results of precancerous
pathology were entrusted to oncological institutions. After re-
ceiving histological confirmation, depending on the severity of
CIN and the age of women, three types of therapeutic mea-
sures were performed: electrosurgical loop excision — in 136
cases (82.9%), electrosurgical loop conization — in 21 patients
(12.8%) and 7 cases (4.3%) with severe CIN due to concomitant
pathology of the body of uterus, a hysterectomy was performed
(Table 2). In the long-term follow-up period (from 6 months to
2 years), after the above procedures, a favorable course of CIN
was noted in 159 (96.9%) cases, and relapse was observed in
5 (3.1%) cases. Relapses were detected among patients from
Kushoniyon in one case (2.9%) and B. Gafurov — in four cases
(3.1%). Relapses depending on the severity of CIN were distrib-
uted as follows: LSIL (CIN 1) — 2 patients (2%), HSIL (CIN 2 and 3,
cancer in situ) — 3 cases (5.2%).

Relapses were detected in the first two years of follow-up,
and all patients underwent repeated electrosurgical loop excision
(4 cases) and conization (1 case). Dynamic monitoring of these
patients did not reveal recurrence of the disease 18 months after
repeated loop electroexcision or conization.

DiScusSION

According to the literature, the tactics of treatment and
the choice of excision depend on the age and severity of the CIN
lesion. With CIN 1 in adolescents and young women, expectant
management and long-term observation with periodic monitor-
ing of one of the tests (visual, cytological, and/or molecular) are
followed. Virology- and colposcopy-controlled conization is pre-

Table 1 Distribution of precancerous pathology among the
population of pilot districts

B. Gafurov Total
I(_(I,:th)a:MKaanaﬂ WHTpasanuTenmnanbHaa Heonnasua 35/26691 (0.13%) 129/41700 (0.31%) 16(3/265;?1
CIN1 29 (0.1%) 70 (0.17%) 99 (0.14%)
CIN 2 6 (0.02%) 18 (0.04%) 24 (0.03%)
CIN 3, cancer in situ 0 (0.00%) 41 (0.1%) 41 (0.06%)
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Tabnauya 2 Pesynsmamel neyeHus npedparkosoli namosozuu

MNeTnesan akcum3ua

Table 2 The results of the treatment of precancerous pathology

Bcero
Total

b. lagpypos
B. Gafurov

. 28 (80.0%) 108 (83.7%) 136 (82.9%)
Loop excision
fletnesan koHm3auua 6 (17.1%) 15 (11.6%) 21 (12.8%)
Loop conization
IKCTMPNALMA MATKM 0 o o
Extirpation of the uterus 1(2.9%) 6 (4.7%) 7(4.3%)
Bcero
Total 35 129 164
Konunuectso peunansos 1(2.9%) 4(3.1%) 5 (3.0%)
Relapses
LSIL (CIN 1) 0/29 2/70 (2.9%) 2/99 (2.0%)
HSIL (CIN 2,3 1 cancer in situ) 1/6 (1.7%) 2/52 (3.8%) 3/58 (5.2%)

OBCYXAEHMUE

CornlacHo IMTepaTypHbIM AaHHbIM TaKTUKa JIeYeHus 1 Bblbop
3KCLM3MMN 3aBUCUT OT Bo3pacTta u TaxecTn nopaxenua CIN. Mpwu CIN
1y NoAPOCTKOB M MONOABIX KEHLUMH NPUAEPKMBAIOTCA BbIXKMUAATENb-
HOM TaKTUKN U SAUTENBHOTO HAbAOAEHMA C NEPUOANYECKMM KOHTPO-
NIeM OfIHOTO U3 TeCTOB (BM3Ya/lbHbIM, LUTONOTMYECKMIA U/UN MONEKY-
NAPHbBIN). Y KEeHLMH B MeHonay3e ¢ TAXKENbIMM nopaxeHuamm CIN ¢
nepexoAom B cancer in situ npegnoYTUTENbHA KOHU3ALMA C KOHTPO-
NeM Mpy NOMOLLM BUPYCONOrMYECKoro TecTa. Mpu NonoXuTeNbHOM
TecTe BbINOMHAETCA PACLUMPEHHANA KOMbMOCKONMUA ¢ buoncuelt nogo-
3pUTENbHbIX Y4aCTKOB peumamsa [13, 21, 22].

B nutepatype 6bITyeT MHeHMe 0 60/bLUel BEPOATHOCTU perpec-
cum npotiecca CIN Ha NepPBOHAYasIbHbIX CTAAMAX, B CBA3M C YEM PEKO-
MEHZYIOT KOHCEepBaTUBHbIE MOAXOAbI AUHAMMUYECKOTO HabaloaeHWs
Moz, BMPYCOMIOTMYECKMM U KONbMOCKOMMYECKMM KOHTponem [23-25].
Hawwa TakT1Ka o HesameamTelbHOM nedveHnmn nocne BbiasneHus CIN
Ntobol CTENEHN MPOAMKTOBAHO OCOBEHHOCTAMM pPa3BMBAOLLMXCA
CTPaH v pekomeHgaumamv BO3 gna npegynpexxaeHnsa «BbinageHnan»
NauMeHTOK M3-nog HabntoaeHus, 3aTpyaHEHHbIM AOCTYNOM M3 reo-
rpapuyeckn oTAANEHHBIX U beaHbIX PErMOHOB CTpaHbi [13].

Mpw HSIL (CIN 2,3 1 cancer in situ) u3 65 cnydyaes B 37 Habaoge-
HWAX BblN1a BbINOMHEHA 3/IEKTPOXMPYPTUYECKas NETIeBas IKCLUU3NA, B
21 cnyyae — aneKkTpoxmpypruyeckan nemesan kKoHusauma. Cpegm CIN
TAXENOM cTeneHn peunamnsbl BO3HUKAM B 3 (5,2%) cnyyasx. U3 obue-
ro KoNnYecTBa HabatoaeHU cnyyaes nepepoxaeHus s PLUM He 6bi10
oTmedeHo. MonyyeHHble pesynbTaThbl Npu TAxénol ctenexnun CIN npo-
AemoHcTpupoBanu 94,8% ycnewHoro neveHusa u 5,2% peumnansos,
KOTOopble BblK U3NeyeHbl MYTEM NMPUMEHEHWS NOBTOPHOW 3/71EKTPO-
XUPYPrUYECKOM IKCLM3UM UM KOHWU3ALMKU. DTV LaHHbIE CXOXM C pe-
3ynbtatamu Hendriks N et al (2022), koTtopbie npuBogaTt 95% yactoty
3G EKTUBHOCTU XMPYPrUYECKOro Nederus [23].

3AKNIOYEHUE

MepBblii NUNOTHBIN CKPUHMHT PLUM B TafKMKMCTaHe NoKasan
4acToTy BCTPEYAEMOCTU NPEAPAKOBOW NaToNOMMM, KOTOPbII, NO AaH-
HbIM ZBYX MUIOTHbIX PatoHOB, cocTaBuA 55,6 Ha 100 TbicAY KEHCKOrO
HaceneHus. KAMHWYecKkne pesynbTaTbl IeYEHNA NpPeapaKkoBoi naTto-
IOrMK NOKasanu BbICOKYO 3ddEKTUBHOCTb, KOTOpasa cocTasuna 97%
B Nepuog, HabntogeHus ot 6 mecaues 40 4 net. MoayyeHHble pesynb-
TaTbl AEMOHCTPUPYIOT OFPOMHbIe NPOUNAKTUYECKUE BO3MOMXKHOCTM
NPOBEAEHNSA CKPUHWHTA, AUATHOCTUKM U JIeYeHNA NPeLPaKoBoM naTo-
JIOTWK, KOTOpbIe CNOCOBCTBYIOT 034,0P0BNEHUIO HaceneHns oT PLUM.

ferred in postmenopausal women with severe CIN lesions pro-
gressing to cancer in situ. If the test is positive, extended colpos-
copy is performed with a biopsy of suspicious areas of recurrence
[13, 21, 22].

There is an opinion in the literature about a higher likeli-
hood of regression of the CIN process at the initial stages, and
therefore conservative approaches to dynamic monitoring under
virological and colposcopic control are recommended [23-25].
Our tactics of immediate treatment after the detection of CIN of
any degree is dictated by the characteristics of developing coun-
tries and WHO recommendations to prevent the "falling out"
of patients from observation, and challenging access from geo-
graphically remote and poor regions of the country [13].

In HSIL (CIN 2,3 and cancer in situ), out of 65 cases, electro-
surgical loop excision was performed in 37 patients, and electro-
surgical loop conization was performed in 21 cases. Among se-
vere CIN, relapses occurred in 3 (5.2%) cases. Of the total number
of observations, cases of CC were not noted. The results obtained
in severe CIN showed 94.8% of successful treatment and 5.2% of
recurrences, which were cured by using repeated electrosurgical
excision or conization. These data are similar to Hendriks N et al
(2022), who report a 95% success rate of surgical treatment [23].

CONCLUSION

The first pilot screening of CC in Tajikistan determined the
incidence of precancerous pathology, which amounted to 55.6
per 100,000 female population according to two pilot districts.
The clinical results of the treatment of precancerous pathology
showed high efficiency, which amounted to 97% during the ob-
servation period from 6 months to 4 years. The obtained results
demonstrate the vast preventive possibilities of screening, diag-
nosis, and treatment of precancerous pathology, which contrib-
ute to the prevention of CC among the population.
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malleolar circumference (r=0.81), pain and discomfort during the night (r=0.66). In addition, in all cases, there was a decrease in daily life activities
— the ability to climb one flight of stairs up or down at a moderate effort, squatting or kneeling, and limited ability to walk on uneven ground. The
mean operative time of the combined operation's first step (phlebectomy) and arthroscopic knee surgery was 125.5+25.5 and 58.2+10.5 minutes,
respectively. The development of postoperative seroma in the wound area was observed in only one case. The average hospital stay was 7.2+1.2 days,
and sutures were removed within 10-12 days. A follow-up examination of patients after 1 and 3 months revealed a significant decrease in all the above
parameters of Lequesne's AFl and malleolar circumference to 32.0+1.3 cm.

Conclusion: Combined phlebectomy with arthroscopic knee surgery in VV comorbid with KOA results in a significant improvement in symptomatic KOA
patients with increased walking distance and daily activity with no significant complications.

Keywords: Varicose veins, knee osteoarthritis, phlebectomy, vein stripping, arthroscopic knee surgery, combined operations.

For citation: Nematzoda O, Gaibov AD, Soliev OF, Toshpulotov KhA, Ali-Zade SG, Baratov AK. Rezul'taty pervogo opyta simul'tannykh operatsiy pri varikoznoy
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BBEAEHMUE

BapuKo3HOe paclMpeHne MNOAKOXKHbLIX BEH HUMKHUX KOHEeY-
HOCTEM OTHOCWUTCA K YMCIY CaMbIX PacnpPOCTPaHEHHbIX NaToNorMi
COCYZAMCTOW CUCTEMBI, B TeHE3e KOTOPOro MIPaeT pPosib MHOMECTBO
¢dakTopoB pucka [1-3]. ONbIT NeveHns naumeHTos ¢ Bb nokasbiBaer,
YTO, 3a4aCTYtO, M3-33 OTCYTCTBUA 3HAYMMOrO HONEBOro CMHAPOMA, Na-
LMeHTbl 0bpaLLatoTCcsA 33 CneunanvM3MpoBaHHON nomolpto B bonee
nosgHue cpoku [4, 5]. B cBa3n ¢ nporpeccuposaHrem BB, a Takke
YBE/IMYEHMEM BO3PACTA MALMEHTOB Y YacTU M3 HUX Pa3BMBAIOTCA Je-
reHepaTUBHO-ANCTPODUYECKME M3MEHEHMA B KONEHHbIX CYCTaBaX, B
YaCTHOCTU, roHapPTPO3 (TA), NPOABNAIOLLMIACA CYCTaBHbIM CUHAPOMOM
[4, 6, 7]. HepeaKo yKasaHHble MaTONOMMM COYETAOTCA M3-3a 06LIMX
(haKTOPOB PUCKA UX Pa3BUTUA — U3BLITOYHOW MacCbl TeNa, rMNoAMHa-
MMM, a TaKKe HeanddepeHUMPOBAHHOM ANCNNA3UM COEANHUTENBHOW
TKaHu [4, 6, 8].

CnepnyeT OTMETUTb, YTO CO CTOPOHbI MALUEHTOB MMEHHO Hanu-
4ne 60/IM B KONEHHDBIX CYCTaBaX Pas/IMYHOMN CTENEHU UHTEHCUBHOCTM
NPU3HAETCA Kak OAHO M3 NPOABAEHMUI BB, Y4TO M CAYXKUT, HepeaKo,
NPUYMHOW 0BPALLEHMA 33 MEAMLIMHCKOM nomolLpbto [4, 9]. MpaKTuue-
CKMe HabnoAeHWA NOKasbiBaloT, YTO B OTAANEHHOM nepuoge nocne
KOHCEPBATMBHOW TEPaNUM UK BbINONHEHUU (GIEBIKTOMMUMU 3HAYM-
MOTO CHUXEHMA KAMHUYECKUX NPOABJEHUI CYCTaBHOTO CUHAPOMA Y
NaLMeHTOB C COMNYTCTBYIOLMM [A He OTMEYAETCs, 1, 3a4acTyto, 3TO AB-
NSIeTCA NOBOZLOM A/19 MOBTOPHbIX 06paLLeHnit 60bHBIX K creuuanu-
cTam. Kpome TOro, U3-3a HapyLLeHWA ABUHKEHMUS B KOHEYHOCTU BCaes-
cTBMe 60/1€BOro cMHAPOMA Npu A pa3BMBAETCA HArpy3Ka Ha HUMKHIOKD
KOHEYHOCTb, W, BCNEACTBME BEHO3HOM MMNEepTEeH3MM, YacTo Pas3BMBa-
eTcA peunams BB nocne paHee BbinosHeHHoW dnebaktomuu [10, 11].

CnegyeT OTMETUTb, YTO BapPUKO3HAA TPAHCHOPMAaLMA MOLKOXK-
HbIX BEH HUMKHMX KOHEYHOCTel, KoTopas Bbiasnaetca y 30,4%-51,3%
naupeHToB ¢ A [4, 9, 10], aBnseTca o4HUM M3 3HaYMMbIX GaKTOPOB
PUCKa BEHO3HbIX TPOMO03IMBOMYECKMX OCNOXHeHui (BT30) npwu
BbINONHEHUM CAaHALLMOHHOW apTPOCKONUM AW SHAONPOTE3UPOBAHNSA
KoNeHHoro cycTtasa [12]. B cBA3M ¢ 3TMm, onepaTuBHoe neyeHune TA
NPOBOAMTCA NOCNE XMPYPrUYECKOM KoppeKumn BE ¢ Lenbto MuHUMK-
3aLMM YKA3aHHbIX PUCKOB.

JNIutepaTypHble faHHbIE NMOKA3bIBatOT, YTO OAHOMOMEHTHbIE CH-
My/IbTaHHble onepauum (GbnebaKkTomus ¢ apTPOCKONUYECKOMN CaHaLM-
el KoneHHoro cyctasa) npu BE v [A NpoBoAATCA pesKo, NOATBEPH K-
[EeHVEeM Yemy ABAIOTCA eAUHUYHBIE NYOAMKALMM KaK B Base AaHHbIX
PubMed, Tak v anekTpoHHoW 6ubanoteke Elibrary.ru. PasgensHo npo-
BOAMMbIE TPAaAULMOHHbIE onepaumu npu Bb u A, no Hawemy mHe-
HUI0, YBENNYMBAIOT SMOLMOHANbHOE NEPEXKMBAHNE NALMEHTOB, CBA-
3aHHOE C NOBTOPHbIM BMELLATENbCTBOM M 06e36011BaHNEM, a TaKKe
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INTRODUCTION

Varicose veins of the saphenous veins of the lower extrem-
ities are among the most common diseases of the vascular sys-
tem, in which many risk factors play a role [1-3]. Evidence-based
practices for treating patients with VV show that, often, due to
insignificant pain syndrome, patients delay seeking medical care
[4, 5]. In addition, due to the progression of VV and the advanced
age of patients, some develop degenerative changes at the knee,
including knee osteoarthritis (KOA), which manifests with knee
pain and musculo-articular stiffness [4, 6, 7]. These diseases are
often combined due to shared risk factors, including overweight,
physical inactivity, and undifferentiated connective tissue disease
[4, 6, 8].

At the same time, in some patients, pain in the knee joints
of varying intensity, which can be a manifestation of VV, often
makes the patients seek medical help [4, 9]. However, practical
experience shows that in the long-term period after conservative
therapy or phlebectomy, there is no significant reduction in the
clinical manifestations of concomitant KOA, prompting repeated
medical visits to specialists. In addition, the impaired mechanical
function of the knee joint due to pain alters limb loading between
the two lower limbs. In addition, due to chronic venous hyper-
tension, recurrence of VV often develops after a previously per-
formed phlebectomy [10, 11].

It should be noted that varicose transformation of the sa-
phenous veins detected in 30.4%-51.3% of patients with KOA
[4, 9, 10] is a significant risk factor for venous thromboembolic
complications (VTEC) during arthroscopic knee surgery or total
knee arthroplasty [12]. In this regard, surgical treatment of KOA
is carried out after surgical correction of the VV to minimize these
risks.

Literature data show that one-stage simultaneous opera-
tions (phlebectomy with arthroscopic knee surgery) in VV comor-
bid with KOA are rarely performed, confirmed by random publica-
tions found in the PubMed database and the scientific electronic
library Elibrary.ru. In our opinion, traditional multistage surgeries
for VV and KOA involve patients' emotional distress associated
with repeated intervention and anaesthesia and increased treat-
ment costs. Furthermore, although a comprehensive multidisci-
plinary approach to treating patients with KOA and VV was rec-
ommended as early as 30-40 years ago [13, 14], there is no trend
toward closer collaboration between orthopaedic traumatolo-
gists and vascular surgeons. Therefore, the lack of prior research
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YBENMYEHVMEM MATEPUANbHbIX 3aTPaT Ha ledeHne. XOTA KOMMNIEKCHbIV
MYNBTUAMCUMNAMHAPHDINM NOAXOA K IEYEHUIO NMALMUEHTOB C NATONOMM-
eli cyctaBoB v BB 6bin pekomeHaoBaH ewwé 30-40 net Hasag, [13, 14],
B HaCTOALLEe BPEMS, K COXKAIEHUIO, HET TEHAEHLMK K bonee TeCHOMY
COTPYAHUYECTBY MeXAy OpToneAamu-TpaBmaTonoramuv u cocyau-
CTbIMU XMpypramu. Kpome TOro, ManoumcneHHoCTb HayuHbiX pabor,
NOCBALEHHbIX onpeaeneHunto 3GGeKTMBHOCTY OAHOMOMEHTHbIX Ore-
paTMBHbIX BMellaTenscTs npu B u A, aBuanch Lenbio nposeaeHna
HaCTOALLEro UccneoBaHNA.

LLENb NCCNEQOBAHUA

AHanus pe3ynbratoB NEpPBOro OonbiTa BbINONHEHUA CUMY/NIbTAH-
HbIX OI'IEpaLI,Ml‘;I npv BapUKO3HOM pacClLUMPEeHNN NOAKOXKHbIX BEH HUXK-
HUX KOHEeYHOCTe U roHapTpo3e.

MATEPUAN U METOAbI

MccnepoBaHne HOCMNO MPOCMEKTUBHBINA KOFOPTHBIN XapakTep,
rae 6blnv aHaM3MPOBaHbI Pe3ynbTaTbl KOMMNEKCHOW ANMArHOCTUKM U
Xvpypruyeckoro neveHns 15 6onbHbIx ¢ BE 1 apTpo3om KoneHHbIx cy-
CTaBOB. Bce nauueHTKu b6blau KeHCKOro Nosia, X BO3pacT BapbupoBsan
0T 42 po 59 ner (cpeaHuii Bospact 52,811,9 ner).

OUEHKa CTeneHW BAapWKO3HOMO PaCLUMPEHWUA MOAKOMKHbIX BEH
HUXKHWUX KOHEYHOCTEW NpoBoamMaack no Knaccuomkaumm CEAP (1997)
[15], cteneHn TA — No PEHTreHONOTUYECKUM KPUTEPUAM, NMPEA/IONKEH-
Hbim Kellgren JH & Lawrence JS (1957) [16].

CornacHo knaccuduraumm CEAP y 5 naumeHTok oTmeyancs BTo-
pow Knacc (C2), y 10 — Tpetuit knacc (C3) BB. Y 6onblumMHCTBA Nauu-
€HTOK (n=13; 86,7%) OTMe4anochb ABYXCTOPOHHEE pacluMpeHue Nog-
KOMHbBIX BEH HUXHMX KOHEYHOCTEM. Y OCTafbHbIX ABYX MaLMEHTOK
MMENoCb U30/MPOBaHHOE paclumMpeHune cTeona BMB neBoit HUMKHeN
KOHEYHOCTU ¥ e€ OCHOBHbIX NPWUTOKOB. B 12 HabntogeHuax oTmeya-
JI0Cb COMETAaHHOE BapMKO3HOE paclumpeHune Kak bIB, Tak n MMB n ux
OCHOBHbIX MPUTOKOB. HepocTaTouHOCTb NepdOPaHTHLIX BEH FONEHM
(nepdopaHTbl KoKKeTa) bbia BbIfBNEHA B 5 ciyyasx.

Cnepyet OoTMeTUTb, YTO y 6onee NONOBMHBI NaLMEHTOK (n=9)
nmenoch oxunperue (I cteneHmn y 6 u Il crenenn y 3), uto aBsetca 0b-
wym GpakTopom pucKa Kak ansa BB, Tak u gns TA. CpeaHss macca Tena
60/1bHbIX paBHANack 77,53,8 Kr.

Cpeay obcnenosaHHbIx B 10 cnyyasx OTMeYEHbl KIMHUKO-UH-
CTpyMeHTanbHble NpusHaku A Il ctenenn, B 5 HabatogeHusx — Il cTe-
neHu.

Bce naumeHTKM nepBoHa4anbHO bblM OCMOTPEHbI Bpayamu op-
TONeAaMM1-TPAaBMaTONOraMM W, B CBA3M C Hannumem BB, 6binn Hanpas-
NeHbl K COCYAMCTBIM XMpypram Ans 0b6cnefoBaHns U faum 3akaoue-
HUA O Ha/IMYMU NPOTUBOMOKA3aHWUI ANA NPOBEAEHWA CaHALLMOHHOM
APTPOCKONMM, CBA3AHHBIX C BEHO3HOW NaToNOMMeEN.

[OunarHoctnka TA n BB HUXHMX KOHEYHOCTEW, KpOME KAWHM-
yeckoro 06cnefoBaHWA, OCYLLECTBAANACh MPU MOMOLLM PEHTreHO-
rpadum (n=15) u/MAM MarHUTHO-pe3OHaHCHOM Tomorpadum (n=5)
KOJIEHHbIX CYCTAaBOB W AYNNEKCHOTO CKaHWpoBaHUA (n=15) BeHO3HOW
CUCTEMBI HUMKHUX KOHEUHOCTEN.

B 13 cnyyasnx onepauum b6biav BbINOAHEHbI B ycnoBusx Jleueb-
HO-AMarHocTuyeckoro LeHtpa «LLundo», n no 1 cayyato — B otaeneHu-
AX TPABMaToNIOrMM 1 opToneanu OPOACKOr0 MeAMLMHCKOTO LieHTpa
Ne 3 r. AywaHbe n Komnnekca 380poBba «UcTKon». B 12 cnyyanx Ha
nepBoOM 3Tane CoCyAUCTbIMM XMpypramm bbina BbiNoNHEHa KOMBUHK-
poBaHHan ¢pnebaKToMMUA Ha CTOPOHe MAAHWMPYeMo apTpocKonuu, B
3 cnyyanx dnebakTommn Bbina NpoBeseHa NOCAE apTPOCKONUYECKOW
CaHaLMM KONEHHOTO CyCTaBa.

prompted this study to examine the effectiveness of one-stage
surgical interventions in VV and KOA.

PURPOSE OF THE STUDY

to evaluate the effectiveness of combined operations for
varicose saphenous veins of the lower extremities and knee os-
teoarthritis.

METHODS

In a prospective cohort study, the results of comprehensive
diagnostics and surgical treatment of 15 patients with VV and
knee osteoarthritis (KOA) were analyzed. A total of 15 female pa-
tients (mean age 52.8+1.9 years) were included in the study.

The degree of varicose veins of the saphenous veins of the
lower extremities was assessed according to the CEAP classifica-
tion (1997) [15], and the severity of KOA was evaluated according
to the radiographic criteria proposed by Kellgren JH & Lawrence
1S (1957) [16].

According to the CEAP classification, 5 and 10 patients had
VV clinical classes Il (C2) and Il (C3), respectively. Most patients
(n=13; 86.7%) had bilateral dilatation of the saphenous veins.
The remaining two patients had an isolated dilatation of the GSV
trunk and its main tributaries. In 12 cases, there was a combined
varicose dilatation of the GSV, the SSV and their primary tributar-
ies. In addition, insufficiency of perforating veins of the lower leg
(Cockett's perforators) was detected in 5 cases.

It should be noted that more than half of the patients (n=9)
had obesity (class | and Il in 6 and 3 patients, respectively), a com-
mon risk factor for both VV and KOA. The average body weight of
the patients was 77.5+3.8 kg.

Among those examined, in 5 cases, clinical and laboratory
findings of the KOA grade Il were noted, and in 10 patients — of
grade lIl. Orthopaedic traumatologists initially examined all pa-
tients. However, due to the presence of VV, the patients were re-
ferred to vascular surgeons for evaluation of contraindications for
arthroscopic knee surgery associated with venous disease.

Diagnosis of KOA and VV of the lower extremities, in addi-
tion to clinical examination, was confirmed on radiography (n=15)
and/or magnetic resonance imaging (n=5) of the knee joints and
Duplex scanning (n=15) of the venous system of the lower ex-
tremities.

All operations were performed at the various healthcare fa-
cilities in Dushanbe, Tajikistan. In 13, 1 and 1 patients, surgeries
were performed at the Diagnostic and Treatment Center Shifo,
the Department of Traumatology and Orthopedics of the City
Medical Center No. 3, and the Istiklol Medical Complex, respec-
tively. In addition, in 12 cases, vascular surgeons performed com-
bined ipsilateral phlebectomy before planned knee arthroscopy,
and in 3 patients, phlebectomy was performed after arthroscopic
knee surgery.

The exclusion criteria from the study were the following:

e acute deep and/or superficial venous thrombosis at the

time of the study;

e chronic lower limb ischemia;

e ageunder 40;

e pregnancy and oncological diseases involving the inferi-

or vena cava and its tributaries;

¢ ahistory of knee trauma;
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Kputepnamm MCKNOYEHNA U3 UCCEL0BAHUA CYKUAN:

®  Ha/M4Me OCTPOro TPOMOOTUYECKOTO MOPAXKEHWUA MOLKONK-
HbIX M/WUAK [YBOKMX BEH HUMKHMX KOHEYHOCTEN MAW ero
nocneacTBUiA B MOMEHT NPOBEAEHUA HACTOALLEero uccne-
[0BaHuA;

®  Ha/MyMe XPOHUYECKOM ULIEMUN HUKHUX KOHEYHOCTEW;

. BO3pacT monoxe 40 net;

®  Hannune 6epemMeHHOCTU U OHKOIOMMYECKUX 3abosieBaHwii

C BOB/IEYEHMEM HUXKHEW M0N0 BEHbI U €€ NPUTOKOB;

®  TpaBma KONEHHOrO CyCTaBa B aHamMHese;

®  OTKas NauUWEeHTOB OT y4acTuA B UCCNeA0BaHUN.

OueHKa OYHKUMKM KOMEHHbIX CYCTaBOB 0 M 4vepe3 3 mecAua
nocne onepauuu NpoBeAeHa C MOMOLLBI abrodyHKLMOHANIbHOMO
nHAeKca JlekeHa, PeKOMEeHA0BaHHOrO AMEPUKAHCKUM Koaneaxkem
peematonoros (2019) 1 umelowWwero BbICOKYO BannaHocTb [8]. [daH-
HblI1 ONPOCHMK BK/IKOYAET B ceba 3 pasaena — oueHKa 601u 1 Auckom-
¢oprta (5 BONPOCOB; MUHWUMabHAA cymma 6annos 0, MakcMmanbHas
—8), ancTaHumMs xofbbbl (2 BONPOCa; MUHUMANbHas cymma 6anios 0,
MaKcMManbHas — 8) U NoBcefHEBHAs aKTUBHOCTb (4 BONPOCA; MUHW-
MaJibHas cymma 6annoB 0, MakcumanbHas — 8). Mpu cymme 6anos,
paBHoW O, nopaxeHne KONEHHOro cycTaBa oTcyTcTayeT, npu 1-4 6an-
Nax — NOPaXKEHWE HOCUT NETKMUI XapaKTep, Npyu 5-7 6annax — cpesHen
TAxecTy, npu 8-10 6annax — nopaxkeHue TAKENON crenenn, npu 11-13
6annax — oueHb TAKENOW U Npu 14 u 6onee H6annax — YpessblHaHO
TAXENOW CTENeHw.

CraTuctyeckas obpaboTka MaTepuana BbINONHEHA C MOMOLLbIO
nporpammbl Statistica 10.0 (StatSoft Inc., USA). HopmanbHoCTb pac-
npeneneHus BbI6OPKM oLeHeHa no Kputepuam Konmoroposa-Cmup-
HoBa M Lanupo-Yunka. KonvyectBeHHble MoKasaTenn OMuCaHbl B
BUAE CPEAHEr0 3HAYEHWA U CTaHAAPTHOM oWMOKU. TMapHble cpaBHe-
HMA MEeXAy 3aBUCMMbIMM FPyNnamu No KOAMYeCTBEHHbIM MoKa3saTe-
nAM nposoauauch no T-KpuTepuio BunkokcoHa. KoppenaumoHHbIi
aHanu3 nposeaéH no Cnupmery. Pasnnuma cuMTanmncb CTaTUCTUYECKH
3HauMmbImu npu p<0,05.

PE3YNbTATbI

PesynbraThl AynnekcHoro ckaHnposaHua bIB n MIB nokasanuy,
YTO CpefHWU AMaMEeTP NPUYCTbEBOro MX oTaena coctasun 10,210,4
MM 1 6,410,4 mm cooTBeTCTBEHHO. [MameTp HeJOCTaTOYHbIX mep-
¢dopaTHbIX BEH, BbIABAEHHbIX Y 5 nauueHToB, coctasun 4,110,3 mm.
CpeaHuit ManneonspHbiil 06bEM roneHun y 06ces0BaHHON KOropTbl
[0 OnNepaTMBHOTO fiedeHna pasHanca 37,711,5 cm.

CpegHAaa NpPOJOMKMTENbHOCTL MEPBOTO  3Tana  onepaluu
(dnebakTomum) coctasuna 125,5+25,5 MUHYT, apTPOCKOMNMUYECKON Ca-
Hauum KoneHHoro cycTtasa — 58,2+10,5 muHyT.

XapaKTepuCcT1Ka TedeHna cyctaBHoro cuHapoma npu A v Bb no
anbropyHKLMOHANbHOMY MHAEKCY JIeKeHa B MOMEHT 06cnef0BaHNns
MaLMeHTOB M Yepe3 3 MecAla Nocie ONepaTMBHOIO NIeYeHUs Npes-
CTaBaeHa B Tabn.

AHaNM3 NoNyYeHHbIX AaHHbIX MOKa3as, YTo BO BCEX CAyYaAx y na-
LMEHTOK OTMEYAIUCh CePbE3HBIE U TAXKENbIE NPOABIEHNA CYCTaBHOIO
cMHApoma. Tak, 60nb 1 AUCKOMPOPT B TEYEHME HOUM MPU ABUKEHUAX
(n=5) nnn 6e3 amkeHns (n=10) oTmeyanu Bce naLmMeHTKU. bonee no-
NoBUHbI 06CN1ea0BaHHbIX (N=9) KanoBanUCb Ha NPOAOIKUTENBHOCTL
YTPEHHEeN CKOBaHHOCTM unu 60n nocne nogbéma B TeueHue bonee
15 MUHYT. TONIbKO 2 NALUMEHTKM HE OTMEeYanu ycunenue 6onen B Ko-
NNEHHOM CyCTaBe B MOJIOXKEHUW CTOA B TEYEHME MONYYaca, a TaKKe B
NonoXKeHUn cuasa bonee AByx 4acos. YcuneHnue 6oneit Npu NpoxXox-
AeHUW onpeaenEHHOro PaccToAHMA OTMeYann 8 NauMeHTOoK, B Havyane
ABUNKEHMA — 7 BONbHbIX. BbifiBNEHa NONOKUTENbHAA KOPPENALMOH-
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e  apatient's refusal to participate in research.

The evaluation of the function of the knee joints before and
three months after the operation was carried out using the Le-
quesne algo-functional index (AFl) recommended by the Ameri-
can College of Rheumatology (2019) and has high validity [8]. This
questionnaire includes three sections — assessment of pain and
discomfort (5 questions; the minimum score is 0, the maximum
is 8), walking distance (2 questions; the minimum score is O, the
maximum is 8) and daily activities (4 questions; the minimum
score is points 0, maximum — 8). A score of 0 indicates no damage
to the knee joint, 1-4 —the lesion is mild, 5-7 — moderate, 8-10-a
severe lesion, and 11-13 — very severe and with 14 or more points
—an extremely severe degree.

Statistical data analysis was carried out using the soft-
ware program Statistica 10.0 (StatSoft Inc., USA). The normal
distribution of the sample was determined using the Kolmog-
orov-Smirnov and Shapiro-Wilk tests. Quantitative values were
described as mean and standard error. The pairwise compari-
son of dependent variables was made using the Wilcoxon test.
Spearman correlation analysis was carried out to confirm the
significance. Differences were considered statistically significant
at p<0.05.

RESULTS

The Duplex scanning results in the GSV and SSV showed that
the average diameter of the GSV measured at the saphenofem-
oral junction (SFJ) and SSV measured at the saphenopopliteal
junction (SPJ) was 10.2+0.4 and 6.4+0.4 mm, respectively. The di-
ameter of insufficient perforate veins detected in 5 patients was
4.1+0.3 mm. The average malleolar circumference in the exam-
ined cohort before surgical treatment was 37.7+1.5 cm.

The mean operative time of the first step of the combined
surgery (phlebectomy) and arthroscopic knee surgery was
125.5+25.5 and 58.2+10.5 minutes, respectively.

The clinical parameters in KOA and VV according to Le-
quesne's AFI at the time of initial evaluation of patients and three
months after surgical treatment are presented in the Table.

The data analysis showed that in all cases, the patients had
severe manifestations of the articular syndrome. Thus, pain and
discomfort during the night with movements (n=5) or without
movement (n=10) were noted by all patients. More than half
of the surveyed (n=9) complained about the duration of morn-
ing stiffness or pain after getting up for more than 15 minutes.
Only two patients did not notice increased pain in the knee
joint in a standing position for half an hour or in a sitting posi-
tion for more than two hours. Pain appearing after walking for a
certain distance and at the beginning of walking was noted by 8
and 7 patients, respectively. A positive correlation was found be-
tween pain and discomfort with age (r=0.53), the severity of KOA
(r=0.70) and malleolar circumference (r=0.58) (Fig. 1).

Due to clinical manifestations of VV and KOA in the patients,
there was a limitation on the walking distance (n=15) and the
need for walking aids (forearm crutch) or temporary rest (n=11).
Therefore, of a total of 15 patients, only one patient could walk
with difficulty more than 1 km, two patients about 1 km, one pa-
tient 0.5-0.9 km, three patients — 0.3-0.5 km, four patients — 0.1-
0.3 km, and four patients — less than 0.1 km. Furthermore, there
was a direct correlation between the walking distance limitation
and age (r=0.71), the severity of KOA (r=0.84 ), the diameter of
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Tabnauya Mokazamenu asb20hyHKLUOHANLHO20 UHOEKCA JlekeHa 00 U hocne neveHus

CnycTa 3 mecsua
nocne onepauuu P

Bonb u guckomeopt

Bosib 1 auckoMPOpPT B TeHEHNE HOUM

MpPoAONKUTENBHOCTb YTPEHHEW CKOBAaHHOCTM naun 6oau nocne
nogbéma

YcuneHve 601 B NONOKEHUM CTOSA B TedeHue 30 MUHYT

Bonb npun xogbbe

Bonb B nonoxeHun cnas

OrpaHuyeHune anctaHumm

MoTpebHOCTb BO BCNOMOTaTeNbHbIX CPEACTBAX
MNoBcegHEBHanA aKTUBHOCTb

Bo3MOXHOCTb NOAbEMA Ha OAMH NIECTHUYHBIV NPONET BBEPX
BO3MOKHOCTb CMYCKa Ha OA4MH NECTHUYHbIM NPONET BHU3
BO3MOXHOCTb CUAEHUA HA KOPTOUKAX UK Ha KONEHAX
Xopbba no nepece4yéHHON MEeCTHOCTH

[pumeyaHume: p — CTaTUCTUYECKan 3HAYMMOCTb pa3nnumna nokasarenein A0 1 nocne onepaunmn (I'IO T-Kputepuio BMI’IKOKCOHa)

Table The parameters of Lequesne’s AFl before and after treatment

Parameter

Pain and discomfort during nocturnal bedrest (i.e. sleep)

Duration of morning stiffness or pain after getting up

Increasing pain while standing for 30 minutes

Pain on walking

Pain or discomfort after getting up from sitting without the use of
arms

Maximum distance walked

Walking aids required

Section Ill. Activities of Daily Living

Able to climb up a standard flight of stairs
Able to climb down a standard flight of stairs
Able to squat or bend at the knee

1,67+0,13 0,40+0,13 <0,01
1,60+0,13 0,27+0,11 <0,001
0,87+0,09 0,27+0,12 <0,01
1,47+0,13 0,40+0,13 <0,001
0,87+0,09 0,27+0,12 <0,05
AuncraHuma xoabb6bl
4,27+0,42 1,67+40,23 <0,001
0,731£0,12 0,20+0,11 <0,05
1,57+0,14 0,67+0,08 <0,001
1,43+0,15 0,53+0,09 <0,001
1,630,122 0,47+0,08 <0,001
1,5310,14 0,53+0,06 <0,001
L. 3 months after
Initially p
surgery
Section I: Pain or Discomfort
1.67+0.13 0.40+0.13 <0.01
1.60+0.13 0.2740.11 <0.001
0.87+0.09 0.27+0.12 <0.01
1.47+0.13 0.40+0.13 <0.001
0.87+0.09 0.27+0.12 <0.05
Section Il. Maximum Distance Walked
4.27+0.42 1.67£0.23 <0.001
0.73+0.12 0.20+0.11 <0.05
1.57+0.14 0.671£0.08 <0.001
1.4310.15 0.53+0.09 <0.001
1.63+0.12 0.47+0.08 <0.001
1.53+0.14 0.53+0.06 <0.001

Able to walk on uneven ground

Note: p — the statistical significance of the difference between the parameters before and after the operation (according to the Wilcoxon T-test)

Has cBA3b 6011 1 auckomdopTa ¢ Bospactom (r=0,53), cteneHbio A
(r=0,70) n maneonsapHbiMm 06bEMOM ronenn (r=0,58) (puc. 1).

Ha nouse cyctaBHoOro cuHapoma y naupmeHTos ¢ Bb u A otme-
YasIMCb OrPaHUYeHne aUCTaHLuMK Xoabbbl (n=15) 1 noTpebHOCTb BO
BCMOMOraTe/bHbIX CpeacTBax (1 pyyHOM KOCTbIIb UM BPEMEHHbI
otablx) (n=11). Tak, newkom 6onee 1 KM, HO C TPYAOM, MOI/Ia XOANUTb
ToNbKo 1 6onbHas, 0kono 1 KM — Bcero 2 naupeHTkn, 500-900 meTpos
— 1 naumeHTKa, 300-500 meTpoB — 3 60AbHbIX, 100-300 meTpoB — 4 na-
LUMeHTKM 1 meHblwe 100 meTpos — 4 naupyeHTkU. OTMeyanacb npamas
KOPPENAUMOHHAsA CBA3b MEXAY OrpaHWYEeHUeM AUCTAHLMKU Xoab0bl
1 Bo3pactom (r=0,71), ctreneHsto A (r=0,84), auametpom yctbs MMNB
(r=0,74), maneonsapHoiM 06bEMOM ronienm (r=0,81), 6onbto 1 gucKom-
dopToM B TeueHue Houm (r=0,66) (puc. 2).

[Lpyroii *anobol naumeHToK ¢ FA, cTpagatowmx BB, 6bi10 cHu-
KeHWe NOBCeHEBHOM aKTUBHOCTU. Tak, NOAHMMATLCA HA OAUH NecT-
HWYHbIM NPONET BBEPX C YMEPEHHBIM TPYLOM MOIIN BCETO AMLWb 3
06cnenoBaHHbIX, C BbiparKeHHbIM TPYAOM — 8 60/bHbLIX, HE UMenu

the SSV at the SPJ (r=0.74), the malleolar circumference (r=0.81),
pain and discomfort during the nocturnal bedrest (r=0.66) (Fig.
2).

Another complaint of KOA patients comorbid with VV was
decreased activity in daily life. So, only three examined patients
could climb up one flight of stairs with moderate difficulty, eight
patients with severe difficulty, and four women could not climb
up at all. This parameter (climbing up one flight of stairs) had a
positive correlation with the severity of KOA (r=0.64), the diam-
eter of the SSV at the SPJ (r=0.89), the malleolar circumference
(r=0.65), increased pain while standing for 30 minutes (r=0.82)
and a significant negative correlation with recurrence of VV (r=-
0.56) (Fig. 3). A similar pattern was noted when climbing down
one flight of stairs.

In addition, due to pain syndrome, not all patients could
squat or kneel, especially when praying or on a toilet. A positive
correlation of this parameter (possibility of squatting or kneeling)
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Puc. 1 [luaepamma paccesHus 0715 HECKOMbKUX NEPeMEHHbIX U 6011610
u oucKomgopmom

BO3MOMHOCTb NOABbEMA 4 KeHWMHbI. [aHHbIN CMMNTOM (NOAHK-
MaTbCA HA OMH NIECTHUYHbIW MPONET) UMEN MONOKUTENBHYIO KOp-
PensALMOHHY0 CBA3b co cTeneHbto MA (r=0,64), anameTpom ycTba
MMB (r=0,89), maneonspHbim 06bEMOM roneHu (r=0,65), ycuneHu-
em 601K B NonoxeHuun cton B TedeHne 30 MUHYT (r=0,82) 1 3Ha-
YMMYIO OTPULATENbHYIO Koppenauuto ¢ peunamnsom BB (r=-0,56)
(puc. 3). AHanorMyHas KapTMHA OTMEYanach v Npu CNycke Ha OAuH
NEeCTHUYHbIV NPONET.

Kpome Toro, He Bce MaLMeHTbl U3-33 HaaMuua 6ONEBOro CUH-
[pOMa MMeNN BO3MOMKHOCTb CMAEHUA Ha KOPTOYKaX WM Ha Kone-
HAX, 0COBEHHO NpW COBEPLUEHUN MONWUTBbI, UK e B HA3EMHOM Ty-
anete. BbifiBNEHa NONOXKUTENbHAA KOPPENAUMA AaHHOTO CMMNTOMA
(BO3MOMKHOCTb CMAEHMA Ha KOPTOUKAX UM Ha KONEHAX) C BO3PACcTOM
(r=0,73), cteneHbto A (r=0,66), anametpom yctba MNMB (r=0,85), ma-
NeonspHbIM 06béMoM ronenn (r=0,73), orpaHUYeHnem AUCTaHLMM
xoAb6bl (r=0,77) M BO3MOXKHOCTbIO NOAbEMA Ha OAWMH NECTHUYHbIN
nponér (r=0,80) (puc. 4).

XapaKTepHbIM TaKKe ABWIOCh OrpaHUYeHue xoapbbl No nepe-
CEeYEHHON MECTHOCTH, KOTOpas yaaBanacb CO 3HaUMTENbHbIMU TPYA-
HOCTAMM B 7 HabNIOAEHUAX Y UMENA NONOKUTENBHYIO KOPPEALIMOH-
HYH0 cBA3b ¢ Bo3pactom (r=0,63), cteneHbto TA (r=0,84), anameTpom

CTPAHIFMEHND QHCTRHLME e00ulel’ ROOPACT: 70,7134, p=0,0028

FPAHHEIAE AHCTIHUHH 00Selel CTOMME MOEHBITHOMN: =0, 8410 pe0 D000
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Puc. 2 /luazpamma paccesHuUs 0115 HECKOMbKUX NepemMeHHbIX U 02paHU-
yeHuUem OucCmaHyuu Xo0bbebl
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Fig. 1 Scatter plot showing the correlation between multiple variables
and pain and discomfort

with age (r=0.73), the severity of KOA (r=0.66), the diameter of
the SSV at the SPJ (r=0.85), the malleolar circumference (r=0.73),
limited walking distance (r=0.77) and the ability to climb up one
flight of stairs (r=0.80) was observed (Fig. 4).

Characteristic of the comorbidities was also limited ability to
walk on uneven ground. In the study, seven patients could walk
on uneven ground with significant difficulty. This parameter had
a positive correlation with age (r=0.63), KOA severity (r=0.84), the
diameter of the SSV at the SPJ (r=0.77), the malleolar circumfer-
ence (r=0.80), pain and discomfort during the nocturnal bedrest
(r=0.71), increased pain on standing for 30 minutes (r=0.58), pain
on walking (r=0.57), limited walking distance (r=0.75) and the
ability to climb up one flight of stairs (r=0.60) (Fig. 5).

Thus, the results show that pain and stiffness of KOA in pa-
tients with VV leads to significant changes in daily life activities.

After preoperative evaluation and preparation for anaesthe-
sia and elective surgery, all patients underwent surgical interven-
tions under spinal anaesthesia.

We consider giving some technical details of the performed
simultaneous operations appropriate. First, a preoperative mark-
ing of varicosities was performed because they tend to disappear
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Fig. 2 Scatter plot showing the correlation between multiple variables
and limited walking distance
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Fig. 3 Scatter plot showing the correlation between several variables
and the ability to climb up one flight of stairs
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Fig. 4 Scatter plot showing the correlation between multiple variables
and the ability to squat or bend at the knee

when the patient is lying down (Fig. 6). The operation for VV in
all cases began with a crossectomy using a subinguinal approach.
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Fig. 5 Scatter plot showing the correlation between several variables
and the ability to walk on uneven ground
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eHuu cTon B TeueHune 30 muHyT (r=0,58), 6onbio npu xoabbe (r=0,57),
OrpaHuyYeHnem SUCTaHUMK Xoabbbl (r=0,75) M BO3MOXKHOCTbIO NOAbE-
Ma Ha OAMH NEeCTHWUYHbIN NponéT (r=0,60) (puc. 5).

Takum 06pa3om, MOy4EHHBIE PEe3yNLTaTbl MOKA3bIBAIOT, YTO CY-
CTaBHOW CMHAPOM C Hanuuvem 60NeBoro CMHAPOMA Y NaLMEHTOB C
BB npuBOAWT K CyLLECTBEHHBIM M3MEHEHUAM MOBCEAHEBHOW aKTUB-
HOCTM.

Bce naumeHTKM Nocne ocMoTpa Bpayelt aHeCTe3noI0roB-peaHu-
MaTo0roB BblAK NOArOTOBNEHb! K NPEACTOALLMM ONepaLmam B nna-
HOBOM nopszKe. Bo BCex cy4asnx BMeLaTebcTsa 6blan BbINONHEHDI
nog, cCNMHanbHOMN aHecTe3unen.

CuynTaeM yMeCTHbIM NPUBECTU HEKOTOPbIE TEXHUYECKME MOMEH-
Tbl U 0COBEHHOCTU BbINOJHEHHbIX CUMY/IbTAaHHBIX OnepaLmii. Cnepsa
6bi1a BbINO/IHEHa NpeABapUTENbHAA MapPKUMPOBKA BapUKO3HO paclum-
PEHHbIX BEH HUXHWX KOHEYHOCTEN, KOTOpble MpU rOPU30HTaNbHOM
MOMOXEHUN NALMEHTOB HE BCEra BbICTYNanu nog Koxen (puc. 6).
Onepauua no nosogy BB Bo Bcex cay4asx HauMHaNAcb C KPOCCIKTO-
MWM W3 Noanaxosoro Aoctyna. [anee nposoamnace Mobunusaums
AWCTanbHOro yyacTka BMB paspesom cnepegyn oT MeamanbHoM fo-
[bIKKW. OfHOM M3 0cOBEHHOCTEN BMeLLaTeNbCTBa B 3TOW 30HE fiB-
NAeTcA oTAeneHne KOXHOro Hepsa ot ctBona blB, Tak Kak npu ero
NOBPEXAEHUN Pa3BMBAETCA TPAH3UTOPHOE CHUMEHWE YYBCTBUTENb-
HOCTV MeAManbHOW NOBEPXHOCTU NOAbIXKKU U CTOMBbI.

Nocne mobwunusauumn, NepeceyeHUss U NepeBA3KU «TYCMHOM
Nanbl» NPOBOAMNOCH OTAeNeHMe HadanbHoro cermeHTa blMB Ha 2-3 cm.
B nocneaytowwem B 8 cnyyasx BbINOAHEH MHBArMHALMOHHBIN CTPUN-
nUHr cTBona BB Ha 6eape 1 roneHn U3 oTAe/IbHbIX MaNEHbKUX Pas-
PE30B C NOMOLLbIO 30HA0B lwa. B 7 HabniogeHUsAX yaaneHve cTBona
BB Ha Bcém NpoTAXKEHUN NPOBOAMAOCH C UCNONb30BAHUEM BEHOIKC-
TpakTopa lpu3eHau. PacwmpeHHble nputoku BMNB nan MMB B 60/1b-
LIMHCTBE C/1y4aeB yAaNANUCb U3 MUHMPA3Pe30B Mo cnocoby Haparta.
MepeBAska 5 nepdopaHTHbIX BEH FONEHN TaKKe OCYLLEeCTBAANACH U3
OTAEe/bHbIX Pa3pe30B No KoKKeTy. 3aTem BbINONHANACh dnebakTomus
MMB. B nocneaytowwem Bce paHbl HblAM YLWIKTLI C UCNOAb30BaHMEM
aTpaBMaTM4ecKoi HeitloHoBoM HuTh 2/0-3/0.

OpToneAnYeckMiA 3Tan HauMHanca ¢ HebonblIoro paspesa Na-
TepasibHO OT HAZKONEHHUKa ON1A BBEAEHUA B NONOCTb CycTasa Tybyca
OMTUYECKOM cucTembl apTpockona (puc. 7). Mocne pesWsumn nonoctu
CycTaBa BbINONHANACL KOHTPANepTypa MeAuanbHO OT HAAKONEHHUKA
L1191 BBEZIEHWA MHCTPYMeHTOB. O6bEM BMeLLaTeNbCTBa BK/IOYa B cebs
abnAuLMIo 04aroB XOHAPOMANALMU, PE3EKLIMIO OTCNOEHHBIX HECTabW/Ib-
HbIX Y4aCTKOB XpALLA, M3MEHEHHbIX Y4aCTKOB MEHWUCKOB, yaaneHue
0cTeodUTOB, TYHENM3ALMMN 30HbI XOHAPOMANALMM, @ TaKHKE SKOHOM-
HYI0 CMHOB3KTOMMIO (puc. 8, 9). JlaBaxk NOMOCTH CycTaBa BbIMOIHWUCA
dM3MON0rMYECKUM PAcTBOPOM B 06 bEME 0Ko10 10 AnTpoB. Mo Hawwemy
MHEHWIO, UIMEHHO MPOMbIBaHWE NOJIOCTU CycTaBa 6oMblLMM 06bEMOM

Puc. 7 BbinosiHeHue 8mopo2o amana onepayuu — apmpockonu4eckoli
CAHAUUU KosleHHOo20 cycmasa

Fig. 7 The second stage of the operation — the arthroscope cannula
inserted into the joint cavity
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Puc. 6 CocmosHue nesol HuxHel KoHe4yHo-
cmu 0o onepauuu. [lposedeHa npedsapu-
MenbHaA MapKUPOBKA KOXU HAO pacuiupeH-
HbIMU NOOKOMHBIMU 8EHAMU

Fig. 6 Clinical status of the left lower limb
before surgery. Preliminary marking of the skin
over dilated saphenous veins

Next, the distal part of the GSV was exposed with an incision
anterior to the medial malleolus. One of the particulates of in-
tervention in this area is the separation of the saphenous nerve
from the GSV trunk before stripping to avoid nerve damage,
which manifests as transient paresthesia of the medial surface of
the ankle and foot develops.

After exposure, transection and ligation of the saphenofem-
oral junction tributaries, a 2.0-3.0 cm initial segment of the GSV
was exposed. Subsequently, in 8 cases, invaginated stripping GSV
trunk above and below the knee was performed from separate
small incisions using PIN-strippers. In 7 cases, the entire GSV
trunk was removed using the Babcock varicose vein probe. In
most cases, dilated tributaries of the GSV or SSV were removed
from the subcutaneous tissue through minimal skin incisions of
1-2 c¢m, according to Narat. Ligation of 5 perforating veins was
also performed from separate incisions, according to Cocket.
Then, a phlebectomy of the SSV was performed. Subsequently,
all wounds were sutured with atraumatic 2/0-3/0 nylon stitches.

The orthopaedic stage began with a small incision laterally
from the patella to insert the arthroscope cannula into the joint
cavity (Fig. 7). After the joint cavity revision, counteropening was
performed medially from the patella for the introduction of in-
struments. The surgery included cleaning chondromalacia foci
of the patellae, excision and removal of loose articular cartilage
fragments, removal of diseased menisci and osteophytes, tunnel-
ling of the chondromalacia zones, and resection of proliferative
synovium (Fig. 8, 9). Next, a knee washout was performed with
about 10 litres of saline. In our opinion, knee washout with a
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Puc. 8 3man nasaxca nonocmu cycmasa nocne 3IKOHOMHOU CUHOBIK-
momuu

Fig. 8 Arthroscopic knee washout after and resection of proliferative
synovium

¢dv3pacTBopa NO3BONAET yAAAUTL CBOBOAHbIE GPAarMeHTbI CyCTaBHOTO
XpAwwa, GUBbPUH, LMTOKMHbI U ApyrMe MeamaTopbl BOCMANEHWS, B pe-
3yNbTaTe Yero MUHUMM3UPYETCA UX Pa3aparkatoLLee AeiCTBME HA CUHO-
BUWasIbHYO 060/104Ky. Onepaups 3aBepLlanacb BBEAEHUEM B MOMOCTb
cycTaBa 20 Mr HaTpuA r’ManypoHaTta B o6beme 1,0 ma.

B paHHeM nocneonepaLMoHHOM Nepuoae, B Te4eHune 2-6 4acos,
Ha 061aCTb KONIEHHOTO CYCTaBa HAKNAAbIBANCA NEL C LeNblo yMeHblue-
HWS CYCTaBHOW peaKkuuu Ha NpoBeaEHHyo arpeccuio. Kpome Toro, Bo
BCEX C/Iy4anx OnepupoBaHHON KOHEYHOCTM NPWUAABaN0Ch BO3BbILIEH-
Hoe nonoeHue. MNepeBAskM NPOBOAWIUCL €XeLHEBHO, B TeYEHMe
BCETO CPOKa rocnuTanmsaumm 6oabHbix (puc. 10). AKTMBKU3aLMA Nauy-
€HTOK OCYLLEeCTBAANACh CNycTsA 36-48 YacoB OT NPOBEAEHHbLIX BMELLa-
TeNbCTB. Bo u3bekaHue UsnWHer TpaBMbl B NepBble CYTKM NaLWeHT-
Kam He paspeLLanoch 4efaTb OMopy Ha ONepMpPOBaHHYHO KOHEYHOCTb.
B TeyeHue 28 cyToKk 60/1bHbIM 6bII0 PEKOMEHA0BAHO OrpaHMYeHue
Harpy3ku Ha OrnepupOBaHHYH KOHEYHOCTb, B CBA3M C Yem MM Oblna
npeanucaHa xofbba Npy NOMOLLY KOCTbIAA.

CpeaHuit CPOK rocnuTanmsaLmMm NauMeHToK coctasun 7,211,2
CYTOK, KOMHble WBbl 6biAn cHATbI Ha 10-12 cyTkK. ToNbKO B OAHOM
Clyyae OTMeYasnacb Cepoma Moc/jeonepaLmMoHHON paHbl obnactu
BepXHeii TpeTn bepapa, KoTopas bbina CaHMpPoBaHa Noc/e NPoBeAeHUs
eXXefHeBHbIX NepeBA30K Ha 18 cyTKu Nocne BMeLLaTeNbCTBa.

KOHTpO/bHbIN OCcMOTp 60/bHBIX OcylwecTBasanca yepes 1 n 3
MecALa Noc/ie onepaummn Kak cocyamucTbiMm XMPYpProm, Tak 1 TpaBma-
TONOrOM-opTONneaoM. MaumeHTKam bbl10 peKoMeHZ0BaHO peabunu-
TaLLMOHHOE SieYeHne C NPOANEHHBIM NPUémom dnebo- 1 xoHaponpo-
TEKTOPOB.

[VHaMKMKa M3MeHeHMI anbrodyHKLMOHAIbHOMO MHAEKCA no Jle-
KeHy, NpeAcTaBneHHan B Tabauue, CBUAETENbCTBYET O CTAaTUCTUYECKU

e B o = -

- it N = e Wlemn

Puc. 9 Apmpockonuyeckas abasyus 040208 XoHOPOManAYUU cycmas-
Hol nogepxHocmu bosnbiebepyosoli Kocmu

Fig. 9 Arthroscopic ablation of chondromalacia of the articular surface
of the tibia

large volume of saline makes it possible to remove free fragments
of articular cartilage, fibrin, cytokines and other inflammatory
mediators, as a result of which their inflammatory insult on the
synovial membrane is considerably reduced. Finally, the opera-
tion was completed by introducing a 1.0 ml solution containing 20
mg of sodium hyaluronate into the joint cavity.

In the early postoperative period, ice packs were applied to
the knee for 2-6 hours to reduce the inflammatory response to
the insult. In addition, in all cases, the operated limb was placed
in an elevated position. Dressings were performed daily during
the entire patient's hospital stay (Fig. 10). Patients' mobilization
was carried out 36-48 hours after the interventions. To avoid un-
necessary trauma on the first day, the patients were not allowed
to put any weight on the operated leg. Within 28 days, the pa-
tients were recommended to limit the weight placed on the oper-
ated limb, in connection with which they were prescribed walking
with a crutch.

The average hospital stay was 7.2+1.2 days, and skin sutures
were removed within 10-12 days. Only in one case, there was a
postoperative seroma in the wound area of the upper third of the
thigh, which resolved after daily dressings on the 18th day after
the surgery.

Follow-up examinations of patients after 1 and 3 months
were performed by a vascular surgeon and an orthopaedic trau-
matologist. The patients were recommended rehabilitation treat-
ment with prolonged use of vaso- and chondroprotectors.

The changes in parameters presented in the table indicate
a statistically significant reveals a statistically significant improve-

VAR e :“‘;;-t.a Puc. 10 Buo KoHe4HOCMU ChycmsA Cymxu nocse onepayuu
" e, ey I:;._'“"". - Fig. 10 Clinical status of the left lower limb a day after the

b

operation
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3HAYMMOM CHUKEHWMM BCEX MOKasaTeneil Yepes 3 mecAua nocse Bbl-
NO/IHEHHbIX BMeLaTeNnbCTs. Kpome Toro, 0TMEYEHO CTaTUCTUYECKM 3Ha-
YUMOE CHUMKEHME N ManNeonspHoro obbeéma ronenn ¢ 37,7+1,5 cm go
32,041,3 cm (p<0,001). /IMwb B 0A4HOM CyYae Pa3BUICA PELMAMB Ba-
PUKO3HOTO PacLUMPEHMA NOAKOKHOM BEHbI U3-3a OCTAaBNEHHOTO CTBO/A
BINB Ha ypoBHe roneHu n pa3sutna nepdopaHTHON HeAO0CTaTOUHOCTM.

Takum 06pasom, MyAbTUANCLMNANHAPHDIA NOAXOA, U BbINOHE-
HUE CUMYNbTaHHbIX onepauuit npy BB 1 FA cnocobCTBYIOT CyLLEeCTBEH-
HOMY Y/NYYLEHWUIO TEYEHWUA CYCTaBHOTO CMHAPOMA M He COMnpoBO-
KOAKOTCA Pa3BUTUEM 3HAUUMbIX MOCNEONEPALUOHHBIX OCIOKHEHW.
M3yueHne oTAaNEHHbIX Pe3y/IbTaToB CHMMYJ/IBTAaHHbIX OMepauuii B Ha-
cToALLee BpeMA NPOLO/KaeTCA.

OBCYXAEHUE

JIuTepatypHble gaHHble NOKa3blBatoT, uto BB B 30,4%-51,3% cny-
YaeB accoLMMPYeTCa C apTPO30M KoJIeHHbIX cyctasos [4, 9, 10], uTo
ABNAETCA He TO/IbKO O4HWMM M3 (AKTOPOB PasBUTUA MAWM MPOrpeccu-
POBaHMA BAPUKO3HOTO PaCLUMPEHNA NOAKOMKHbIX BEH, HO U MPEAUKTO-
pom peupamea 3abonesaHms nocse BbINOAHEHHON dnebakTomuu [4,
11]. Kpome Toro, 3a4actyto, BB coyeTtaeTcs ¢ apTpo3amm 4pyrux cycra-
BOB, KPOME KONIEHHOTO, YTO CBUAETENLCTBYET HE TO/IbKO 06 06LLLHOCTH
baKTOPOB pUCKa WX pa3BuUTMA. TaK, No AaHHbIM AposeHKo B ¢ coaBT.
(2016) npwm C5-C6 Knaccax XPOHUYECKOM BEHO3HOM HeL0CTaTOYHOCTH
(XBH) aedopmaums cton II-Ill cTeneHn ¢ BbIpaXKeHHbIM HapyLleHnem
PEeccopHoi, 6anaHCMPOBOYHOW M TONYKOBOW GYHKLMI Bbina BbisB-
NeHa y 94,2% nauneHToB, YTo CnocobCcTBOBaNO 3HAUMTENIbHOMY CHU-
KEHMIO GYHKLMM MbILLIEYHO-BEHO3HON NOMIMbI FONIEHN U YXYALLEHUIO
TeyeHua XBH. Mpwu 3TOmM aBTOPbI PEKOMEHAYIOT MYALTUANCLUNANHAP-
HbI noaxoZ Npw Bblbope TakTUKK feveHus XBH ¢ conytcteytowei
naTonornein OnopHO-ABUraTe/IbHOM CUCTEMbI, YTO MOALEPKMBAETCA
1 Hamm [17]. UMeHHO MyNbTUANCLUMMAMHAPHDBIN NOAXO4, C yYacTUEM
COCYAMCTbIX XMPYProB, TPaBMATO/I0r0B-OPTONEA0B M aHecTe3nono-
roB-PeaHMMaTONOrOB NO3BOASAET YAYYLLUTL PE3YNLTATbl IeYEHMA MOo-
[06HbIX NaumeHToB. Tak, No AaHHbIM Reinharez D (1981), nocne npo-
BeAeHMA GebIKTOMUM U3 HUMNKHEN KOHEYHOCTM Y NaumeHToB ¢ Bb u
[A OTMEYanocb 3HAYMMOE YMEHbLUEHUE KAMHUYECKMX NPOABIEHUN
CYCTaBHOIO CMHAPOMA MO CPABHEHMIO C MALMEHTaMM, NOAYYMBLIMMU
NeyeHwe no nosoay A 6e3 BMeLlaTeNbCcTBa Ha NOBEPXHOCTHOM BEHO3-
HoW cucteme [18]. B uccneposanum Oga Y et al (2021) 6b110 NokasaHo,
YTO 3HAOBEHO3HAA NasepHan obautepauma (3B/10) NOLKOKHBIX BEH
no nosoay BB y naupeHToB ¢ A cnocobcTBOBana 3Ha4MMOMY Yyu-
LUEHMIO TeYEeHMA CyCTaBHOrO cMHApoma B 71,4% cnyyaes. Mo AaHHbIM
aBTOPOB, Npu TAXKENbIX popmax A (IlI-IV cTeneHn) otTmedaetcs 3ameT-
Hoe CHuKeHne 3dpeKTUBHOCTM IB/IO OTHOCUTENBHO YMEHbLUEHWUA
KNMHUYECKUX NposBaeHuit FA B 6onee NonoBMHE CNYyYaeB, HECMOTPSA
Ha nposeaeHne 6onesHb-MmogudULMpyemoro neyexus [19].

Lernos DA, Besoksa HH (2012), nposeas y 95 nauueHTos ¢ BB u
A KPOCCIKTOMMIO, CTPUNNMHT cTBOMA BMB M HagdacumanbHyto nepe-
BA3KY NepdOpaHTOB rosieHM C KOHCEpPBaTUBHOM Tepanwuel TA, oTme-
TUAW 3HAYMMOE YMEHbLLEHME MPOABAEHMI CYCTAaBHOTO CMHAPOMA U
CMHOBMTA KOJIEHHOTO CYCTaBa, a TaKKe NOMOKMUTE/IbHYIO AUHAMUKY B
NAaHe YBEMYEHMA TOLLMHBI XPALLA KONEHHOTO cycTasa. Mo MHeHUI0
aBTOPOB, TaKasA TaKTUKa ABISETCA ONPaBAAHHOM M CNOCOBCTBYET 3Ha-
YMTEIbHOMY YNy4LIeHuo TeyeHus TA [10].

B mecTe ¢ Tem, B uccnegosaHumn CuHaueHko OO ¢ coasT. (2017)
(54 naumeHTa c BB M TA, 248 — c BB, HO 6e3 l'A) 6b110 NOKa3aHo, YTo Npw
accoumauum Bb ¢ TA oTmeyvatoTca xyalmne nokasatenu sgpeKTMBHOCTH
3BNO nnu GpnebakToMmM yiKe yepes 4 Hedenu Noc/ie BMeLaTebCTea
(x>=136,45; p<0,001), a pasAnyHble OCNOKHEHUA BCTpeYatoTca B 7,3
pasa yawe (x?=24,36; p<0,001) [20].
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ment in the AFI score three months after the surgeries. In addi-
tion, there was a statistically significant decrease in the malleolar
circumference from 37.7£1.5 cm to 32.0+£1.3 ¢cm (p<0.001). In one
case, a recurrence of saphenous varicose veins was observed,
which developed due to the residual GSV's trunk segment at the
calf level and subsequent perforant venous insufficiency.

Thus, the multidisciplinary approach and the combined
surgery in VV and KOA significantly improve the clinical course
without significant postoperative complications. The study of the
long-term outcomes of simultaneous operations is currently on-
going.

DISCUSSION

Literature data show that VV is associated with KOA in
30.4%-51.3% of cases [4, 9, 10], which contributes to the devel-
opment or progression of saphenous vein varicose veins and dis-
ease recurrence after phlebectomy [4, 11]. In addition, VV is of-
ten combined with osteoarthritis of other joints, apart from KOA,
indicating the shared risk factors. Thus, according to Yarovenko
GV et al (2016 ), in C5-C6 classes of chronic venous insufficiency
(CVI1), moderate to severe foot deformity with a pronounced 'foot
spring' mechanism dysfunction and balancing was detected in
94.2% of patients, which contributed to a significant dysfunction
of the veno-muscular pump or calf muscle pump and worsening
the course of CVI. At the same time, the authors recommend a
multidisciplinary approach when choosing treatment options
for CVI comorbid with musculoskeletal system diseases. We
also support this opinion [17]. Applying an interdisciplinary ap-
proach involving vascular surgeons, orthopaedic traumatologists,
and anesthesiologists can improve the patient's treatment out-
comes. Thus, according to Reinharez D (1981), after phlebectomy,
patients with VV and KOA showed a significant decrease in the
clinical manifestations of the KOA compared with patients who
received treatment for KOA without surgery on the superficial ve-
nous system [18]. In a study by Oga Y et al (2021), it was shown
that endovenous laser ablation (EVLA) of the saphenous veins for
VV in patients with KOA significantly improved the course of the
articular syndrome in 71.4% of cases. However, according to the
authors, in severe KOA, there was a noticeable decrease in the
effectiveness of EVLA in reducing clinical manifestations of KOA in
more than half of the cases, despite disease-modifying treatment
[19].

Shcheglov EA, Vezokva NN (2012), combining crossectomy,
stripping of the GSV trunk and suprafascial perforator ligation
with conservative therapy of KOA in 95 patients with VV and KOA,
noted a significant decrease in the manifestations of KOA, as well
as significant improvement in terms of increasing thickness of the
knee joint cartilage. According to the authors, this approach sig-
nificantly improves the KOA clinical course [10].

At the same time, the study by Sinyachenko YuO et al (2017)
(54 patients with VV and KOA, 248 with VV but without KOA)
showed that in VV comorbid with KOA, the lowest efficiency of
EVLA or phlebectomy were noted already four weeks after the
intervention (x>=136.45; p<0.001), and various complications oc-
curred 7.3 times more often (x*=24.36; p<0.001) [20].

The results of the study by Kotelnikov GP et al (2013)
showed that in comorbidities affecting the musculoskeletal and
venous systems of the lower extremities, there are profound gait
dysfunctions, leading to lower extremity functional limitation
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Pesynbtathl uccnenosaHua KotenbHukosa [T ¢ coast. (2013)
MoKa3anu, 4To Npu COYETAHHOM NaTONOMUM OMOPHO-ABUTraTENbHOW U
BEHO3HOM CMCTEM HUMKHUX KOHEYHOCTEN OTMEYaeTCA BblparkeHHoe
NaToONOTNYECKOE U3MEHEHME LMKAA Wara, npusogAaliee K OyHKLM-
OHa/IbHOM HeAoCTaTOYHOCTM KOHEYHOCTM C YacTbiM Pa3BUTUEM ap-
TPOreHHOro KOHreCTMBHOrO CUHAPOMA. ABTOpPbI, ONUPAACH HA ONbIT
neyenns 401 nogobHbIX NALMEHTOB, PEKOMEHAYIOT Ha NepBOM 3Tane
BbINONHUTL XMPYPrUYECKOe BMELLATENbCTBO HA MOBEPXHOCTHON Be-
HO3HOM cucteme M, cnycta 1-3 mecsAua, — opToneanyeckme BMeLLa-
TeNbCTBA MOCAe NOMHOW peabuauTaumn naumeHToB. Takoi noaxos,
MO MHEHMIO aBTOPOB, NMO3BO/AET HE TO/IbKO YNYULWMUTb pe3y/bTaTbl fe-
YEHMA, HO U M36eXaTb AONYLLEHWUA MHOMMX TAaKTUYECKMX OLUMBOK Npu
Tepanuu u peabunutaumm naumeHTos [21].

Takum 06pa3om, pesynbTaTbl HALIEro UCCNeA0BaHNUA NoKasany,
4TO NPOBEAEHME OLHOMOMEHTHBIX CUMYNbTaHHbIX onepaumii no no-
BOZly BApPMKO3HOIO PACLUMPEHUA NOAKOXKHbIX BEH M apTpo3a KoseH-
HbIX CYCTaBOB He COMPOBOMXAAETCA Pa3BUTMEM 3HAUMMBbIX OC/IOKHE-
HWI 1 NO3BONAET YNYULINTb TEYEHME CYCTABHOMO CMHAPOMA.

3AKNIOYEHUE

CMMyNbTaHHbIE OnepaLmy — KOMBUHMPOBaHHAA MUHUUHBA3MB-
Han GnebaKTOMMA U CaHaLMOHHaA apTPOCKOMMUA — MPU COYETaHUM
BAPUKO3HOM 60N1€3HU C FOHAPTPO30M NPUBOAAT K CyLLECTBEHHOMY
YNYULIEHMIO TEYEHWUA CYCTABHOTO CUHAPOMA C YBEMYEHUEM AUCTaH-
LMK xoabbbl M NOBCEAHEBHOM aKTUBHOCTU M HE COMPOBONXAANOTCA
pa3BUTUEM 3HAYMMbIX OC/IONKHEHWIA. Kpome Toro, oHu cnocobeTayioT
YMEHbLUEHUIO MCUXOIMOLMOHANBLHOMO NEPEKUBAHUS, CBA3AHHOMO C
paszgeneHnem onepauyii Ha fiBa 3Tana, U YKOPoUeHwio peabunutauu-
OHHOTO NepuoAaa nocse onepaLmu.

with the frequent development of the arthrogenic congestion
syndrome. At the same time, based on the management expe-
rience of 401 such patients, the authors recommend performing
surgical intervention on the superficial venous system at the first
stage and, after 1-3 months, orthopaedic interventions after the
complete rehabilitation of patients. According to the authors, this
approach allows not only to improve the treatment outcomes but
also to avoid multiple errors in the treatment and rehabilitation
of patients [21]. Therefore, more studies are required to eluci-
date the possible positive influence of simultaneous operations in
patients with VV comorbid with KOA.

Nevertheless, our study's results showed that the simulta-
neous operations for varicose saphenous veins and knee osteoar-
thritis are not accompanied by significant complications and can
improve the course of the articular syndrome.

CONCLUSION

Simultaneous operations — combined minimally invasive
phlebectomy and arthroscopic knee surgery in varicose veins
combined with knee osteoarthritis significantly improve the
course of the articular syndrome with increased walking distance
and daily activity and are not accompanied by the development
of significant complications. In addition, they help to reduce the
emotional distress associated with repeated intervention and an-
aesthesia and shorten the postoperative rehabilitation period.
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YECKMX BONbHbIX 33 CYET NOBbLIWEHUA TOYHOCTU UX U3TOTOBNEHUA.
Bonblioe KONMYECTBO Hay4yHbIX paboT mocnegHux et nocsALLeHo
M3ydeHuto TouHocTv npuneraHna CAD/CAM-npoTe308, 0CO6EHHO B
3oHe ycTyna [1-3]. HayuHbll MHTepec K 3Tol npobneme AMKTyeTcA
NMPUHUMMUANbHBIM 3HAYEHWEM TOYHOCTM WM3rOTOBNEHUA MPOTE30B
AnA 06LEenpUHATOrO KauyecTBa OPTONEMYECKOro IeYeHUs, a UMEH-
HO 3CTETUYECKOrO Pe3yNbTaTa, CHUNKEHWA PUCKA OCNIOKHEHMWIA, NOBbI-
LeHMA CPOKa CyKObl NPOTE30B U YA0BNETBOPEHHOCTU NaLMEHTOB
[1,4,5].

OCHOBHbIMM  MpeVMYyLLeCTBaMM  aBTOMATM3MPOBAHHbIX NPo-
TOKOJI0B M3rOTOB/IEHWA 3yOHbLIX NPOTE30B ABAANTCA MUHUMM3ALMA
BAUAHMA TEXHONOTUYECKMX (AKTOPOB, CHUMKAIOLMX TOYHOCTb W3-
rOTOB/EHUA, @ TaKXe yenoBeyeckux owmbok [6]. Mo cpaBHeHUto ¢
TPaAMLMOHHON TEXHONOTMEW W3roTOBNEHUA MEeTaNI0KepaMnUYecKnX
KOPOHOK M MOCTOBUHbIX NPOTE308, KOTZAA OWMOKM CYyMMMUPYIOTCA Ha
BCEX KIMHUKO-1abopaTopHbIX aTanax sedeHus, CAD/CAM TexHonormm
NO3BONAOT KaK NOBbICUTL TOUHOCTb M3rOTOB/IEHWA MPOTE308, TaK U CO-
KpaTWTb obLLee KONMYEeCTBO TEXHONOTMYecKmX 3Tanos [7, 8]. OTcioga
3HauMTeNbHO Honee BbICOKaA TOUHOCTb Gpe3epoBaHHbIX KapKacos, No
HEKOTOPbIM AaHHbIM AoxoaAwan 4o 10 mkm ans CAD/CAM-npoTe3os
C 0onopoW Ha 3y6, He AOCTUXMMaRA ONA TPAAULMOHHBIX METaIoKe-
pamMmyeckmx nNpoTesos € UX To4HOCTbio OT 120 o 150 mKm, KoTopas
cuutaetca npuemnemoit [5, 9, 10]. KnuHnueckn naeanbHbiM pesynb-
TaTOM CYMTAETCA KpaeBoW 3a3op oT 25 Ao 40 MKM B 3aBUCMMOCTM OT
ncnonbayemoro GuKcupytowlero arenta [5, 11].

OTHOCKTENbHAA TPYAOEMKOCTb U MHOTO3TaNHOCTb CO34aHMA Me-
Ta/IMYECKMX KaPKACOB C UCMO/b30BAHNEM BOCKOBbIX C/IEMKOB CO34a-
&T NPeAnoChIZIKN ANA HaKonaeHUs oWMBOK Ha Kaxaom atane. Cpeam
OCHOBHbIX MPUYMH CHUMKEHMA TOUHOCTU TaKUX NMPOTE30B UCCAEA0Ba-
TE/IM YacTo YKa3blBalOT Ha 0COHEHHOCTU TEXHONOTUM OT/IMBKU MeTa-
JINYECKMX KapKacoB M HEOOXOAMMOCTb UX fanbHelLwelh 06paboTku 1
MOATOHKM CHa4asa Ha MOZE/M, 3 3aTeM B NMONIOCTM pTa. B TO e Bpems,
[axe TaKkue, Ka3anocb bbl, He3HauYMTebHble GaKTOPbI, KaK Hecobto-
[eHve BpemMeHU KpUCTanamnsaumm rmnca unm Bolibop Bocka bes yuéra
BPEMEHM rofia, MOTYT NPUBECTU K CHUMKEHMIO TOYHOCTU. BBuay aToro,
TPaAMLMOHHAA METOAMKA MOJyYEHUA KapKacoB nogsepraeTca 0bo-
CHOBaHHOM KpuTuKe [6, 12].

B 10 e Bpems, Kak v ntobasn TexHonorus, CAD/CAM umeert ceou
orpaHuyeHua. Hanpumep, Npy HaavumMm oWMBOK NpenapupoBaHuA
3y60B 1 HeobXoLMMOCTU KOPPEKTUPOBKM rpaHuL, npoTtesa obecne-
YeHWe BbICOKOM TOYHOCTU NPEeACTaBNAETCA 3aTPYAHUTENbHbIM, OCO-
6EHHO B C/lyyae A/IMHHBIX NPOTE30B. ITO 0ObACHAET TOT daKT, yYTo
TOYHOCTb NPOTE30B C OMOPOIM HA UMNIAHTATbl 3HAUUTE/IBHO BbILLE MO
CPaBHEHMIO C NPOTe3aMM C ONOpPoit Ha 3ybbl [13]. TakKe npu macco-
BbIX NPUEMAX NaLMEHTOB HEN3DOEKHbI HETOUHOCTU CHATUA OTTUCKOB,
4TO MOXET CBECTU HA HET BO3MOXHOCTb aBTOMATU3MPOBAHHOTO U3ro-
TOB/IEHUA BbICOKOTOYHBIX MPOTE308.

Bonpoc 0 BAMAHUM TONLLMHBI GUKCUPYIOLLEN LIEMEHTHOMN NNEH-
KM Ha TOYHOCTb NPUMACOBKU KOPOHKU OCTAETCA AMCKYCCUOHHbIM [5].
Kpome Toro, Mcnonb3yroTcs pasnnyHble NPOTOKObI NPOWU3BOACTBEH-
Horo npouecca CAD/CAM, npuuém Hambonee CyLecTBeHHbIe pasnu-
UmnA 3aKNK0YAOTCA B TEXHUKE OLMPPOBKM OTTUCKOB M UCMONB30BAHNUM
dpesepHbix cTaHkoB CAD/CAM pasHbIxX MOKOMEHWI, @ TaKKe NPUEMOB
¢dpe3epoBaHusa [7, 8, 14]. AKTUBHO 06CYKAAOTCA OTAE/IbHbIE aCMeKTbI
M3roToB/IEeHMA 3yBHbIX NPOTe308 C Mcnonb3osaHuem CAD/CAM-Tex-
HO/IOMMIA, HaNPUMep, NOMCK ONTUMaNbHOMO pasmepa cneicepa [15].
Bcé 370 €034aET 06EKTUBHDINM 3aNPOC CTOMATONOTMYECKON HaYKK Ha
M3y4yeHne TOYHOCTU NPOTE30B, M3TOTOBNEHHBIX Pa3HbIMM crnocobamu,
PEe3yNbLTaTOM Yero AO/MKHO CTaTb YTOUHEHWE obnacTell NPpUMeHeHUs
TEX UM UHbIX TEXHONOMUIA UX U3TOTOB/IEHMA.

of treatment of dental patients due to an increase in the preci-
sion of restorations. A large number of scientific works in recent
years have been devoted to the study of the accuracy of the fit
of CAD/CAM restorations, especially in the ledge zone [1-3]. Sci-
entific interest in this problem is dictated by the fundamental
importance of the accuracy of the manufacture of prostheses for
the generally understood quality of orthopedic treatment, name-
ly the aesthetic result of treatment, the risk of complications, the
service life of the restorations and patient satisfaction [4, 5].

The main advantages of machine protocols for the produc-
tion of dentures are the minimization of the influence of tech-
nological factors reducing the manufacturing accuracy and hu-
man errors [6]. Compared to the traditional technology for the
manufacture of metal-ceramic crowns and bridges, when errors
are summed up at all clinical and laboratory stages of treatment,
CAD/CAM allows both to increase the accuracy of reproduction
and to reduce the total number of technological stages [7, 8].
Hence the significantly higher accuracy of milled frameworks, ac-
cording to some reports reaching up to 10 um for tooth-suported
CAD/CAM restorations, unattainable for traditional metal-ceram-
ic prostheses with their accuracy of 120-150 um which is consid-
ered acceptable [5, 9, 10]. The clinically ideal result is considered
a marginal gap of 25-40 um, depending on the luting agent used
[5, 11].

The relative laboriousness and multi-stage creation of metal
frames by modeling from wax creates the prerequisites for the
accumulation of errors at each stage. Among the main reasons
for the decrease in the accuracy of such prostheses, investiga-
tors often point out the peculiarities of the technology of casting
metal frames and the need for their further processing and ad-
justment, first on the model, and then in the oral cavity. At the
same time, even such seemingly insignificant factors as non-ob-
servance of the gypsum crystallization time or the choice of wax
without taking into account the season can lead to a decrease in
precision. In view of this, the traditional technique of obtaining
frameworks is subject to justified criticism [6, 12].

At the same time, like any technology, CAD/CAM has its lim-
itations. For example, in the presence of teeth prep errors and
the need to adjust the boundaries of the prosthesis, the provi-
sion of high precision seems to be difficult, especially in the case
of extended restorations. This explains the fact that the accuracy
of implant-supported prostheses is significantly higher in com-
parison with teeth-supported [13]. Also, at mass clinical appoint-
ments, inaccuracies in taking impressions are inevitable, which
can negate the possibility of automated production of high-pre-
cision restorations.

The matter of the effect of the thickness of the luting ce-
ment film on the accuracy of crown fit remains debatable [5]. In
addition, various CAD/CAM workflow protocols are used, with
the most significant differences in the technique of digitizing im-
pressions and using of different generations of CAD/CAM milling
machines and milling procedures [7, 8, 14]. Certain aspects of the
production of dentures using CAD/CAM technology are active-
ly discussed, for example, the search for the optimal size of the
spacer [15]. All this creates an objective request of dental science
to study the accuracy of prostheses made in different ways, the
result of which should be the specification of the areas of applica-
tion of various technologies for their production.
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LLENb UCCNEAOBAHMA

MpoBecTv CPaBHUTENbHbIV aHaAM3 TOYHOCTU NPUNEraHUsA UTbIX
1 dbpe3epoBaHHbIX KaPKacoB 13 KOBaNLT-XPOMOBOTO CM/1aBa C ONOpPOWA
Ha 3ybbl B 06/1aCTV N1€Ya B 3aBUCMMOCTM OT /IMHbI MPOTE30B.

MATEPUAN U METOADbI

[nsa KnMHWYecKoro uccneposaHusa 6bi10 HabpaHo 314 nauuneH-
TOB, HY)XJAOLIMXCA B JIGYEHWUMN C NPUMEHEHUEM METANIOKepamMuYe-
CKMX HECEMHBIX 3y6HbIX NpoTe3os (fixed dental prostheses, FDPs).
KpuTepuu BKAtOUEHMA NALIMEHTOB B UCCAeA0BaHMeE:
®  Ha/MuMe MOKa3aHUM K U3roTOBNEHMIO METaNoKepamuye-
CKMX KOPOHOK W/MAM MOCTOBUAHbIX NPOTE308;

®  MHAEKC PaspyLIEHWs OKKIO3MOHHOM NoBepXHOCTU 6OKo-
BbIX 3y608B 10 0,7;

®  [10CTaTOYHaA BbICOTA KAMHUYECKMX KOPOHOK OMOPHbIX 3Y-
608;

e OTCyTCTBME 3a60NEBAHMI NAPOLOHTA M CAU3UCTOM 06010Y-
KM NOJI0CTU PTa;

e 671aronpuUATCTBYIOWMIA OBLLECOMATUYECKMIA CTaTyC mauu-

€HTOB.
KpuTeprem HeBKAIOUEHUA CYMTANUCHL OTCYTCTBME COrNacua na-
LIMeHTa Ha yyacTue B UCCNe0BaHMUM.
KpuTepuu UcKNtoYeHUs 13 NcCnefoBaHuA:
®  0TKa3 NauueHTa Ha NPOAO/IKEHME Yy4acTUA B UCCNefOoBa-
HUW MW OT NPOLO/IKEHNA NNEYEHUS;

®  HEAOCTaTOYHbIV YPOBEHb KOMMNIAEHTHOCTM NaLMEHTa B Ya-
CTW cobBOAEHMA CPOKOB 3TAMNOB /ieveHus U cobntoaeHus
Bpa4ebHbIX peKoMeHAaLMN;

®  M3MEeHeHWe NnaHa OpPTONEeAUYECKOrO IeYEHUS, B TOM YUC-
Nle BUAa NpUMeHAEMOM KOHCTPYKLMK.

MaumeHTbl Nony4anu BCo Heobxoaumyto MHbOPMaLIMIO O Npes-
CTOALLMX UCCNEA0BAHUAX MYTEM YCTHOTO MHGOPMMPOBAHMA U Mpe-
[OCTaB/IEHUA CMELMANbHO NOATOTOBAEHHOW BpOLLOPbI NaumUeHTa-y-
YaCTHWKa MeAMLMHCKMX UccnenoBaHuiA. Bce naumeHTsl, noxenasLume
NPUHATbL y4acTue B UCCNEL0BaHWMM, NOAMUCANM CreumanbHO NoAro-
TOB/IEHHYO GOPMY MHHOPMMPOBAHHOTO A06POBO/ILHOIO COMACUA.
dopma MHPOPMUPOBAHHOTO AOBPOBOMLHOMO COMacuA M AM3aiiH
UccNef0BaHMA, BKAKOYAA BCe NPUMEHEHHbIE MEeTOAbl UCCNef0BaHMA,
NpoaHann3npoBaHbl U YTBEPKAEHbI ITUYECKUM KomuTeTomM Bonro-
rpafickoi obnacti, 4To NOATBEPHKAAET COOTBETCTBUE MPUHLMNAM
XenbCMHKCKOM Aeknapaumn 1975 r. /leyeHne NaLMeHTOB BbINOSHAMM
B COOTBETCTBUM C AeicTBytoWwmMM CTaHAAPTOM MeAWLMHCKOMN NOMO-
WM YaCTUYHBIM OTCyTCTBMEM 3y60B (MprKaz MuHUCTEpCTBa 34pa-
BOOXPaHEHMA U couManbHoro passutua Poccuitckont Pepepauum ot
22.11.2004 Ne 243).

MpenapupoBaHune 3y60B BbINOMHAAM B BUHOKY/AAPaX, HEObXO-
OMMbBIM HabopOM amMasHbix BOpOB, C UCMONb30BAHWEM BOAHO-BO3-
AywHoro oxnaxaeHus. Mpu GopmrpoBaHUK KynbTei onopHbIx 3y6oB
PyKOBOACTBOBaNUCh TpeboBaHUAMM, U3NOKEHHbIMU B HaumoHanb-
HOM PYKOBOZCTBE MO OpToneAuyeckon ctomatonoruu (/lebeneHko
MO, ApytioHos CAl, 2020). dopmmposanu yctyn 135° wnpuHoii 0,8-1
MM. TyBuHa peslyKumm TBEPAbIX TKaHel 3yboB cocTaBuia B CpeAHEM
1,2 mm B 061aCTV OCeBbIX NOBEPXHOCTEW KyAbTU M 2 MM Ha OKKAIO-
31OHHOW NOBEPXHOCTU. BbicOTa OTNPENapMPOBaHHbIX Ky/bTel 3yboB
cocTaBu/ia He meHee 4 MM, OCTaToOYHas TO/LLMHA TBEPAbIX TKaHEN
KynbTen — He meHee 0,5 mm.

NeyeHne NaumMeHTOB BbINOAHANOCH NATHIO KBAIMOULMPOBAHHbI-
MW BpPa4yamm-CTOMATONIOraM1-opToneAamu ¢ onbITom paboTbl He me-
Hee 10 net Ha 6a3e Bonrorpaackoit 061acTHOW CTOMaTONOTMYECKOW
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PURPOSE OF THE STUDY

To carry out a comparative analysis of the accuracy of the
adherence of tooth-supported cast and milled cobalt chrome al-
loy frameworks in the shoulder area depending on the length of
the prostheses.

METHODS

For the clinical study, 314 patients were recruited in need of
treatment with the use of ceramic-metal fixed dental prostheses
(FDPs).

Criteria for inclusion of patients in the study:

e presence of indications for the manufacture of met-

al-ceramic crowns and/or bridges;

e index of destruction of the occlusal surface of the later-
al teeth up to 0.7;

e sufficient height of clinical crowns of abutment teeth;

e the absence of periodontal and oral mucosa diseases;

e afavorable general somatic status of patients.

Criteria for exclusion from the study:

o refusal of the patient to continue participation in the
study or to continue treatment;

e insufficient level of patient compliance in terms of
compliance with the terms of treatment stages and
compliance with medical recommendations;

e change in the plan of orthopedic treatment, including
the type of construction used.

Patients received all the necessary information about up-
coming studies by verbally informing and providing a specially
prepared brochure for a patient participating in medical studies.
All patients who wished to participate in the study signed a spe-
cially prepared informed voluntary consent form. The informed
voluntary consent form and study design, including all applied re-
search methods, were analyzed and approved by the Ethics Com-
mittee of the Volgograd Region, which confirms compliance with
the principles of the Helsinki Declaration of 1975. Patients were
treated in accordance with the current Standard of Medical Care
for partial absence of teeth (Order of the Ministry of Health and
Social Development of the Russian Federation dated November
22,2004 No. 243).

Tooth preparation was performed in binoculars, with the
necessary set of diamond burs, using water-air cooling. When
forming the stumps of the abutment teeth, we were guided by
the requirements set forth in the National Guidelines for Ortho-
pedic Dentistry (Lebedenko IYu, Arutyunov SD, 2020). A ledge
135° 0.8-1 mm wide was formed. The depth of reduction of hard
tissues of the teeth averaged 1.2 mm in the region of the axial
surfaces of the stump and 2 mm on the occlusal surface. The
height of the prepared tooth stumps was at least 4 mm, the re-
sidual thickness of the hard tissues of the stumps was at least 0.5
mm.

Patients were treated by five qualified orthopedic dentists
with at least 10 years of experience at the Volgograd regional
dental clinic and Municipal dental clinic No. 3 in Volgograd.

In all cases, two-phase two-stage working impressions were
obtained with Elite HD+ polyvinylsiloxane impression material
(Zhermack, Italy). Before taking working impressions, chemi-
cal-mechanical retraction of the gingival margin was used using
Ultrapak 00 threads (Ultradent, USA) and Retragel gel (Omega
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NOAVKAMHUKM U KNMHUYECKON CTOMATON0rMUYeCKOM NOAMKANHUKM N2
3 Bonrorpaga.

Bo Bcex cnyyasx 6ol nonydeHbl AsyxdasHble AByX3TanHble
paboune OTTUCKM NONMBUHUICUNOKCAHOBOW OTTUCKHOM Maccom
Elite HD+ (Zhermack, Italy). Mepea nonyyeHnem paboumx OTTUCKOB
NPUMEHANACh XMMMUKO-MEXaHMYecKas PeTpakuua AecHeBOro Kpas
npu nomolumn Hutel «00» Ultrapak (Ultradent, USA) u rens «PeTpa-
renb» (Omega Dent, Poccus). LindpoBol NpoTOKON M3roToBAEHMS
KapKkacoB H3MM BKAtOYan OTAMBKY Paboymx rMMCOBbIX MOZENEN, UX
pacnununeaHue, 06paboTKy wWTamnukos, 3D-ckaHMPOBaHME B anna-
pate Medit T310 (Medit, South Korea) 6e3 06paboTKkM NopoLLIKOM,
co3aHue mogenm Kapkaca B ExoCad 2018 Valetta (ExoCad GmbH,
Germany) 1 dpe3epoBaHMe KapKacoB € UCMOb30BaHUEM NATUOCE-
BOW NPOW3BOACTBEHHOM ycTaHOBKM inLab MC X5 (Dentsply Sirona,
USA). UsrotoBneHune Kapkacos CLW ocyLecTBasnoch nocie us mo-
[enmpoBaHua 13 BOCKa Ha paboumx mogensx, NoNy4YeHHbIX U NOAro-
TOBNEHHbIX TAaKUM e obpa3om. Bockosble penpoayKuum byayLimx
KapKacoB CHUManM CO WITaMMNUKOB, GOPMMUPOBANN NUTHUKOBYHO CU-
cTtemy, 06pabatbiBanu cPeaCcTBOM 415 CHATUA HanpsaxKeHusa Aurofilm
(Bego, Germany), M3roTaBAMBanW KIOBETY M3 MAKOBOYHOW MaccChl
Expantion Plus (Yeti, Germany), nocne 4Yero BbIXKUraan BOCK B My-
benbHoM Neyn v NPousBOAUNN NUTLE B LLEHTPOBEKHOM NUTENHOW
ycraHoBke Y/1MN 1.0 BynkaH ApT (ABepoH, Poccusa) ns kobansTo-xpo-
MOBOTO CM/iaBa.

Bce oTobpaHHble NaLueHTbl bblM PaHLOMM3MPOBAHHO passae-
NeHbl Ha 8 rpynn (He meHee 30 NaLMEHTOB B KaKaoM) B 3aBUCUMOCTM
0T HEObXOAMMOMN NPOTANKEHHOCTU MOCTOBUAHOMO NPOTE3A U NPUMe-
HAEMOM TEXHONIOTUM ero U3rotossieHns (Taba. 1).

[nA OUEHKM TOYHOCTU MPUAEraHWA KapKacoB K ycTynam npe-
MapMpPOBaHHbIX KynbTel 3y6OB MCMONb30BaAcA Cefytowmii meToa,
Mocne NPUMEPKM 1 AOCTUNEHWA YA0BNETBOPUTENBHOO NPUAEraHus

Dent, Russia). The digital protocol for the manufacture of WIP
frameworks included casting working plaster models, sawing
them, processing dies, 3D scanning in a Medit T310 unit (Med-
it, South Korea) without covering powder, creating a framework
model in ExoCad 2018 Valetta (ExoCad GmbH, Germany) and
milling frameworks using a five-axis milling machine InLab MC X5
(Dentsply Sirona, USA). The fabrication of the CLW frameworks
was carried out after wax modeling on working models obtained
and prepared in the same way. Wax reproductions of the future
frames were removed from the dies, a gating system was formed,
treated with Aurofilm (Bego, Germany) stress reliever, a cuvette
was made from the Expantion Plus investment mass (Yeti, Ger-
many), after which the wax was burned out in a muffle furnace
and cast in a centrifugal foundry installation ULP 1.0 Vulkan Art
(Averon, Russia) made of cobalt-chromium alloy.

All recruited patients were randomly divided into 8 groups
(at least 30 patients in each) depending on the required length of
the bridge and the technology used for its manufacture (Table 1).

The following method was used to assess the accuracy of
the fit of the frameworks to the ledges of the prepared tooth
stumps. After trying on and achieving a satisfactory fit of the
framework, the inner surface of the abutment crowns was dried,
filled with a low-viscosity vinyl polysiloxane impression material
Elite HD+ light body (Zhermack, Italy) and mounted on the stump
of the abutment teeth. After polymerization of the first layer of
silicone, the framework with the silicone film was removed from
the oral cavity, and the resulting cup-shaped silicone films were
filled with a low-viscosity silicone mass of the same manufactur-
er, but different in color from the mass of the first layer. After po-
lymerization of the second layer, the resulting two-color silicone
model was removed from the frame, cut into 8 parts, and the

Tabauya 1 PacnpedesnieHue HABPAHHbIX NALUEHMOB NO KAUHUYECKUM 2pynnam

[AnnHa mocToBMAHOrO nNpotesa
(KonnuecTBO BKNIOYEHHBIX KOPOHOK n
M NPOMEKYTOUHbIX YacTei)

Homep rpynnbi nauneHTos

TexHonorua
WU3roTOB/IEHUA NPOTE30B

1 CLwW 64
1-2
2 CAD/CAM 38
3 CLW 30
3-4
4 CAD/CAM 30
5 CLwW 41
5-6
6 CAD/CAM 32
7 CLW 45
7-8
8 CAD/CAM 34
Bcero 314
Table 1 Distribution of recruited patients into clinical groups
Length of the bridge (number of Technology of n
included crowns and pontics) manufacturing
1 CLwW 64
1-2
2 CAD/CAM 38
3 CLw 30
3-4
4 CAD/CAM 30
5 CLwW 41
5-6
6 CAD/CAM 32
7 CLw 45
7-8
8 CAD/CAM 34
Total 314
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KapKaca BHYTPEHHAA NOBEPXHOCTb OMNOPHbIX KOPOHOK BbICYLINBA-
Nnacb, 3anonHANACb BUHWUANOAUCUAOKCAHOBOMN OTTUCKHOW Maccoi
Hu3KoW Baskoctu Elite HD+ light body (Zhermack, Italy) n ycra-
HaB/MBaNacb Ha KynbTW onopHbix 3yb6os. Mocne noanmepusauuu
MepBOro C/10A CUMKOHA KapKac C CUMKOHOBOM MAEHKOW yaanan-
€A U3 NONOCTM PTa, @ NONYYeHHble YaleobpasHble CUAUKOHOBbIE
NAEHKM 3aN0NHANNCD CUIMKOHOBOW MacCo HU3KOM BA3KOCTH TOTO
Ke NPou3BOAUTENS, HO OTINYALOLLEICA NO LBETY OT MacChbl NepBo-
ro cnos. MNocne noanmepusaumm BTOPOro €108 NONYYEHHAA ABYX-
LiBETHaA CUIMKOHOBAA MOAeENb CHUMaNach C KapKaca, paspesanacb
Ha 8 yacTeW, U U3mepANach TO/LLMHA CUMKOHOBOMN NAEHKU Nep-
BOTO €108 B 06/1aCTV yCTyNa, OAHOKPATHO 1A KaxA0M U3 BOCbMM
ToueK. KpaeBble 3a30pbl M3MEPANNCL C MOMOLLbIO NPUNOKEHUA
ImageJ)2 no undposbiM PoTorpaduam, NOAYYEHHbIM C NOMOLLbIO
Uccnen0BaTeIbCKOro MuKkpockona bJIM M-1 (IOMO, Poccus) npu
yBenunyeHun 250x B oTpaxkéHHoOMm ceeTe (puc. 1). Onpegenexune
maclwTaba MUKPOCHUMKOB NMPOU3BOAMIOCH OLHOKPATHO Mpw Mo-
mouwm dotorpadupoBaHnA MUKPOCKOMMYECKOW IMHEWKN NpU TON
e KombrHaummn 06beKTUBA, OKYNAPa U yBeMYeHUA GOTOHACaAKM.
B KauecTBe OKOHYATENbHOTO pe3ynbTaTa TO/LWMHbBI NEPBOro CNOA
CW/IMKOHOBOM MNEHKU ONA KaXKAON U3 UCCAef0BaHHbIX Ky/bTen
NPUHUMANOCb cpeaHee apupmeTUyecKoe MeXAY MNOAYYEeHHbIMU
AaHHbIMM 3TUX BOCbMM 3aMepOoB.

MNpoBeaéHHOe WccnefoBaHWe NpencTasiseT coboil BapuaHT
U3MepeHus NpuaeraHns KOPOHOK No MeToay «CUIMKOHOBOW penau-
KW», KOTOPbIN LUIMPOKO MCMO/b3YeTcA B Hay4HbIX paspaboTkax [16-
19]. Mogudwmkauma cnocoba ¢ paspesaHneM CUAMKOHOBOM NNEHKK
Ha 8 yacTeil bbina paspaboTaHa ANA OLEHKM TOYHOCTU NpUneraHus
KOPOHKM B Pa3/IMyHbIX 30HaX MO OKPYKHOCTW yCTyna: MeAuanbHOM,
ME310-BECTUBYIAPHOM, BECTUOYNAPHOW U T.4. ABTOpPCKas MeToAMKa
3alUMLLEeHa CBUAETENLCTBOM Ha PaLIMOHAIN3ATOPCKOE NpeaNoXeHne
(Cnocob onpeneneHus TOYHOCTU WM3TOTOB/IEHUA MeTaslIoKepamuye-
CKMX npote308, yaoctoepeHue Ne 1 ot 06.04.2017, Bonrorpaackuii
roCyZlapCTBEHHbIV MeAULMHCKUI YHUBEPCUTET).

MonyyeHHble AaHHbIE aHAIM3MPOBANMNCH C MOMOLLLbIO MPOrpam-
Mbl SPSS Staistics v22.0. MpuMeHaUCb MeToabl HenapaMeTpUYecKom
cTaTUCTUKK. CpaBHEHME MeXay Tpema uan Bonee He3aBUCMMbIMU
rpynnamu BbIMNOAHAAUCL € nomolbio H-Kputepua Kpyckana-Yonau-
ca. ina cpasHeHus rpynn ¢ npotesamu CLW v CAD/CAM oauHaKosoi
NPOTAXEHHOCTM Ucnonb3osanca U-kputepuit MaHHa-YUTHM.

Puc. 1 VI3meperiue moaujuHel CUAUKOHOBOU NAEHKU NPU NOMOUU Kasu-
6p08AHHO20 LUHPOBO20 MUKPOCKONA (0bbsACHeHUe 8 meKcme)
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thickness of the first layer silicone film was measured in the ledge
area, once for each of the eight points. Edge gaps were measured
using the Imagel2 application using digital photographs taken
with a BLM M-1 research microscope (LOMO, Russia) at a mag-
nification of 250x in reflected light (Fig. 1). The determination of
the scale of micrographs was performed once by photographing
a microscopic ruler with the same combination of objective, eye-
piece, and photo attachment magnification. As the final result
of the thickness of the first layer of silicone film for each of the
studied stumps, the arithmetic mean between the data obtained
from these eight measurements was taken.

The conducted study is a variant of measuring the fit of
crowns using the "silicone replica" method, which is widely used
in scientific developments [16-19]. A modification of the method
with cutting the silicone film into 8 parts was developed to as-
sess the accuracy of the fit of the crown in various zones around
the margin circumference: medial, mesio-vestibular, vestibular,
etc. The author's technique is protected by a certificate for a ra-
tionalization proposal (Method for determining the accuracy of
manufacturing metal-ceramic prostheses, certificate No. 1 dated
04/06/2017, Volgograd State Medical University).

The obtained data were analyzed using the SPSS Staistics
v22.0 program. Methods of nonparametric statistics were ap-
plied. Comparison between three or more independent groups
was performed using the Kruskal-Wallis H-test. The Mann-Whit-
ney U-test was used to compare groups with CLW and CAD/CAM
prostheses of the same length.

RESULTS

In patients of all eight groups (341 people), orthopedic
treatment passed without complications, consistently good re-
sults were obtained. The needs of patients for aesthetic and func-
tional prostheses were fully satisfied. Patients in all cases were
satisfied with the treatment. The average results of measuring
the thickness of the silicone film and the approximate increase in
the marginal gap due to the length of the prostheses in the CAD/
CAM and CLW groups are presented in Tables 2 and 3.

The Mann-Whitney test revealed significant differences
between groups 3 and 4, 5 and 6, 7 and 8 (p<0.001). The Krus-

("

Fig. 1 Measurement of the thickness of the silicone film using a
calibrated digital microscope (explanation in the text)
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Tabnuya 2 H-mecm Kpyckana-Yonauca 8 KAuHUYecKux epynnax ¢
00UHaKos8ol mexHonoauell npou3sodcmea npomesos

TexHONOrnA U3roTtoBNEHUA

Number of units in FDPs

Table 2 Kruskal-Wallis H-test in clinical groups with the same
technology for the production of prostheses

Konunuecteo eanHny,

. p
Technology of manufacturin
= AR 1-2 3.4 5-6 7.8
R=75.97 R=116.57 R=1_5g(.)zo .000;
cLw R=35.47 p,=.000 p,=.000 Elz'ooo df =3;
= 27 =
p,=.000 .00 H=152.833
wapos S Redsor o0
CAD/CAM R=31.70 p,=0.019 P,= P> df =3;
p.=.000 p.=.000
2 2 H=80.355
p,=.000

Mpumeyanue: R — cpegHUiA paHr; p — CTaTUCTMYeCKan 3HaYMMOCTb Mo H-kpuTepuio Kpyckana-Yonauca; p, — No OTHOLWEHHIO K rpynne ¢ NpoTe3am NpOTAKEHHOCTbIO 1-2

€AMHWLBI; p, — NO OTHOLWEHWIO K rpynne ¢ npoTesamu ﬂpOTH)'KéHHOCTb}O 3-4 egnHn

Lpl; p, — N0 OTHOLWEHMWIO K rpynne ¢ npotesamu I'IpOTH)KéHHOCTb}O 5-6 eanHuL,

Note: R —average rank; p — significance by Kruskal-Wallis H-test; p, —in relation to the group with prostheses of 1-2 units; p, - in relation to the group with prostheses of 3-4

units; p, —in relation to the group with prostheses of 5-6 units

PE3YNbTATDI

Y naumeHToB BCcex Bocbmu rpynn (341 uyenosek) optoneau-
YecKoe NleyeHue MNpoLwio 6e3 OCNOMKHEHWUM, NOMyYeHbl CTabUNBbHO
Xopowue pesynbTaTbl. MOTPEOHOCTM NALMEHTOB B 3CTETUYECKUX U
bYHKUMOHANBHBIX MPOTE3aX HblM NOAHOCTbIO YA0BAETBOPEHSI. Mauy-
€HTbI BO BCEX C/IY4aAX OCTANCb AOBO/bHbI NPOBEAEHHBIM IeYeHUEM.
CpeaHue pesynbTaTbl U3MEPEHWA TOALUMHBI CUMKOHOBOM NAEHKM U
OPUEHTMPOBOYHOE YBeAWYeHMe BEMUYMHBI KPAaeBOro 3a30pa B CBA3M
C NPOTAXEHHOCTbIO NpoTe308 B rpynnax CAD/CAM u CLW npeacras-
NeHbl BTabn. 2 n 3.

Kputepuii MaHHa-YUTHWM BbISIBUA CTAaTUCTMYECKME Pa3numA
mexay rpynnamu 3 u 4, 51 6, 7 1 8 (p<0,001). Kputepuii Kpyckana-
Yonnuca nokasblBaeT 3HAYMMOCTb PA3/IMUMI MEXKAY KIMHUYECKUMU
rpynnamu c npotesamm CLW (p<0,001; df=3; H=152,833) 1 npoTesamu
CAD/CAM (p<0,001; df=3; H=80,355). 3Ha4eHWs KpaeBbIX 3a30P0B B
KNAMHWYECKMUX rpynnax HaraAHO NPeACTaBaeHbl Ha puC. 2.

OBCYXAEHUE

HecmoTpsa Ha To, 4TO Tema NPUNacoBKK NPOTE30B AOCTAaTOUHO
XOpoLo pa3paboTtaHa, BONPOC O BAMAHMM A/IMHbI NPOTE3a Ha MOKa-
3aTe/IM TOYHOCTM B JOCTYMHOM JMTEpaType HeAOCTaTOMHO PacKPbIT.
MesKay TeMm, CHUNKEeHUE reOMETPUYECKOW TOYHOCTU M3rOTOBAEHHbIX
NPOTE30B C YBEINYEHNEM MX NPOTAKEHHOCTM 06YCI0BAEHO TEXHONO-

125 4

-
=
w

kal-Wallis test indicates the significance of differences between
clinical groups with CLW prostheses (p<0.001; df=3; H=152.833)
and CAD/CAM prostheses (p<0.001; df=3; H=80.355).

The values of the marginal gaps in the clinical groups are
clearly shown in Fig. 2.

DiscussIiON

Despite the fact that the topic of fitting prostheses is quite
well developed, the issue of the influence of prosthesis length on
accuracy indicators is not sufficiently disclosed in the available lit-
erature. Meanwhile, the decrease in the geometric accuracy of
the manufactured prostheses with an increase in their length is
due to technological reasons, which is accepted by researchers
as an axiom. For example, Ahmed VM (2020) included only sin-
gle crowns in their study [2]. Keul S et al (2014) studied the fit of
4-unit prostheses [8]. The results of our study support the find-
ings of de Franga DG et al (2015), Praga L et al (2018) regarding
the improvement of the accuracy of manufacturing prostheses
using digital technologies [9, 15]. We have not come across works
on the topic of this article, where clinical groups would be formed
depending on the length of the prostheses, but the feasibility
of this approach for small samples is confirmed by calculations.
Further development of this area should include consideration

Puc. 2 CpedHss monujuHa Kpaesbix 3030008

117+3.7 .
H3IT 8 3asucumocmu om ux NPOMAIEHHOCMU

-

=
o
v,

105_1M

U mexHosoauu uzeomosneHua. * — cmamu-
CMuYecKaa 3HaYuUMocms omauyuli nepso[l u

/

95

emopoli epynn He noomeepxdeHa (p>0,05)

Average thickness of marginal gaps, pm

CpepHAA TONWMHA KpaeBbix 3a3opos H3M, mkm

90.8:8.3
& cw
/ 84.3+7.3 -
75 71.947.6 CAD/CAM
~
72.2:9.8
& 67.1%6.8%
55 Fig. 2 The average thickness of the edge gaps
of the FDPs depending on their length and

45 ] manufacturing technology. * - statistical

12 34 56 78 significance of differences between the first and

Konunuecteo eguuny, B H3M Number of units

in FDP second groups was not confirmed (p>0.05)

349



Parkhomenko AN et al Fitting accuracy of metal frameworks

AVICENNA BULLETIN
Vol 24 * Neo 3 % 2022

Tabnuya 3 U-mecm MaHHa-YUmHu 8 KAuHU4ecKux epynnax ¢
CLW u CAD/CAM npome3samu 00uHaKosol npomsaméHHocmu

TexHonorma U3roToBNeHUA
Technology of manufacturing

1-2
CLW R=59.3
CAD/CAM R=38.49
=0.062;
p U=721.5;
/=-3.448

Table 3 Mann-Whitney U-test in clinical groups with CLW and CAD/
CAM prostheses of the same length

Konuuectso eguHmy,
Number of units in FDPs

3-4 5-6 7-8
R=41.52 R=52.20 R=56.87
R=19.48 R=17.53 R=17.68

=.000; =.000; =10000;
U=119.5; U=33.0; U=6.0;
Z=-4.903 7=-6.938 Z=-7.581

MprmeyaHue: R — cpeaHuii paHr; p — CTaTUCTUYECKasa 3HAUYMMOCTb No U-Kputeputo MaHHa-YUTHU

Note: R — average rank; p — significance by Mann-Whitney U-test

TMYECKUMM MPUYUHAMM, YTO MPUHUMAETCA UCCIEA0BATENAMM KaK aK-
cvoma. Hanpumep, Ahmed WM et al (2020) Bkatoumnnm B cBOE uccne-
[10BaHVe TO/IbKO 0AMHOYHbIe KopoHKM [2]. Keul C et al (2014) nyyanm
nocafky npote3oB U3 4 eanHuy, [8]. PesynbTaThl Halero nccnefoBa-
HUA noATBep:KAatoT BbiBogbl de Franga DG et al (2015), Praga L et al
(2018) oTHOCUTENBHO NOBBILLEHWA TOYHOCTU U3FOTOB/IEHWA NMPOTE30B
C UCnonb3oBaHMeM UMdpoBbix TexHonoruit [9, 15]. Ham He BCcTpe-
TUAUCHL PaboTbl MO Teme AAHHOM CTaTbM, T4e KAMHUYECKUe rpynnbl
dopmmrpoBanuch bbl B 3aBUCMMOCTM OT NPOTAXKEHHOCTU NPOTE30B, HO
LlenecoobpasHOCTb TaKoro Noaxoaa Ana Hebonblumx BbIGOPOK Nos-
TBEPKAAETCA pacyétamu. [JanbHeliuee pa3BuTMeE 3TOTO HanpasaeHNs
[JOMKHO BKKOYATb PACCMOTPEHWE PA3/IMYHbIX MOKONEHUI dpe3epHbIX
CTaHKOB, Pa3/INYHbIX MPOTOKO/IOB OLMPPOBKM OTTUCKOB U APYTUX TeX-
HO/OTNIA U3rOTOBNIEHMA NPOTE30B, TakMX Kak 3D-neyatb, No npumepy
nccnepnosanuii Sadid-Zadeh R et al (2020), Roperto R et al (2016), Keul
Cetal (2014) v gp. [1, 7, 8, 19-26]. OaHaKo 3TO HE BXOAMANO B 334aun
HaLLEero uccaenoBaHus.

LLinpokoe ucnonb3oBaHMe TPAAWLMOHHOTO M3rOTOBNEHWUS Me-
Ta/IIOKePaMMYECKMX NPOTE308B B MPAKTUYECKOMN KAMHWUYECKO paboTe
06ycnoBAEHO UX AOCTYNHOMN CTOMMOCTbIO, @ TaKMKe XOPOLIMMM 3CTETU-
YECKMMM XapaKTEPUCTUKAMM U JONTOBEYHOCTbIO. YUMTbIBAsA BbILEN3-
NO}EHHOE, MOXXHO NPeABUAETb COXPaHEHME 3aKpenuBLLEroca 3a Bpe-
MEHEeM 3BaHWA «30/10TOM0 CTaHAAPTa» HECLEMHOTO NPOTE3UPOBAHUSA
3y608 3a TPaAMLIMOHHBIMW MeTaNN0KepaMMUYeCcKMMI NPOTE3aMU UK,
Mno KpanHen mepe, OTCYTCTBUEM PUCKA UX MOAHOM 3ameHbl Ha CAD/
CAM nportesbl. Mpy HeboNbLION NPOTAXKEHHOCTU NpOTE3a TPAAULMU-
OHHas TexHo/orMa obecneynBaeT AOCTATOYHYIO TOYHOCTb MPUEraHUA
KOPOHOK K YCTynam onopHbIx 3y6oB. B 10 e Bpems, npu gnvHe 5-6
eAuHuL, 1 bonee TOYHOCTb TaKMX NPOTE30B CHUMAETCA U NPUBAUKA-
€TCcA K KPUTMYECKMM 3HadeHuam. TouHoctb CAD/CAM-npoTe3os BO
BCEX C/ly4anx bbina Bbllle, YeM Yy NPOTE30B, U3rOTOB/IEHHbIX MO TPa-
OWUMOHHOM TEXHONOTMM, NPU MX CONOCTaBUMOMN AnuHe. MNoaTBep:-
[leHbl NPenMyLLECTBA aBTOMATU3MPOBAHHbIX METOLOB M3rOTOB/IEHUSA
3y6HbIX NPOTE308B, @ UMEHHO CHUXEHWE BANAHMA YeN0BEYECKOro Pak-
TOpa W HaKoMeHUs OWMBOK Ha 3Tanax Npou3BoAacTea. Mostomy npu
HeobX0AMMOCTM CMONb30BAHNA MACCUBHbBIX HECbEMHBIX METAN/IOKe-
PaMMUYECKUX NPOTE30B HAZ/IENKALLMIA YPOBEHDb TOUHOCTU MOKET bbITb
obecneyeH 3a CcYéT ucnonb3osaHua CAD/CAM-TexHonorui, nnbo
[0/MKHa 6bITb NpeayCMOTPEHa BO3MOKHOCTb pa3geneHuns AJIMHHOMO
MOCTOBMAHOrO NpoTe3a Ha 6onee menkue dparmeHTbl.

3AKNIOYEHUE

TexHoMOrMKM NPOU3BOACTBA METaN/IOKePaMUYECKMX NPOTE308
CLW 1 CAD/CAM obecrneunsatoT npmemaemble napameTpbl TOHHOCTH
MOCafik1, COOTBETCTBYIOLME OBLLENPUHATBIM CTaHZapTam. B ciyyae
OfMHapHbIX UK ABOMHBIX KOPOHOK 06e TexHonorMn obecneunBatoT
CPaBHMMYIO TOYHOCTb M3rOTOBNEHWA NPOTE30B NPU NPABUIBHOM TeX-
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of different generations of milling machines, different protocols
for digitizing impressions and other technologies for manufac-
turing prostheses, such as 3D printing, following the example of
Sadid-Zadeh R et al (2020), Roperto R et al (2016), Keul S et al
(2014) and others [1, 7, 8, 19-26]. However, this was not within
the scope of our study.

The widespread use of CLW technique to produce metal-ce-
ramic FDPs in dental practice is due to their affordable cost, as
well as good aesthetic characteristics and durability. Considering
the foregoing, one can foresee the retention of the title of the
“gold standard” of fixed prosthetics, which has been fixed over
time, behind traditional metal-ceramic prostheses, or at least the
absence of the risk of their complete replacement with CAD/CAM
prostheses. With a small length of the prosthesis, traditional tech-
nology provides sufficient accuracy of the fit of the crowns to the
ledges of the abutment teeth. At the same time, with a length of
5-6 units or more, the accuracy of such prostheses decreases and
approaches critical values. The accuracy of CAD/CAM prostheses
in all cases was higher than that of prostheses made using tradi-
tional technology, with their comparable length. The advantages
of automated methods for manufacturing dentures have been
confirmed, namely, reducing the influence of the human factor
and the accumulation of errors at the production stages. There-
fore, if it is necessary to use massive fixed ceramic-metal prosthe-
ses, the appropriate level of accuracy can be ensured through the
use of CAD/CAM technologies, or the possibility of dividing a long
bridge into smaller fragments should be provided.

CONCLUSION

CLW and CAD/CAM technologies for the production of ce-
ramic-metal prostheses provide acceptable fit accuracy parame-
ters that meet generally accepted standards. In the case of single
or double crowns, both technologies provide comparable accu-
racy in the manufacture of prostheses with the correct technical
implementation of the clinical and laboratory stages. Regardless
of the production technology, with an increase in the length of
the FDPs, their accuracy decreased. CAD/CAM technology en-
sures higher accuracy of prosthesis manufacturing. With increas-
ing length of FDPs, the CAD/CAM frameworks showed greater
stability of the accuracy parameter and had a significant advan-
tage when the length of the prostheses was more than 4 units.
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BBEAEHMUE

MaHgemua COVID-19 oTbpocmna Ha3as MHOFONETHWUM r106anb-
HbIM nporpecc B 6opbbe ¢ Tybepkynészom (TB). CornacHo AaHHbIM
BO3, 3a 2020 rog Bnepsble 3a 6onee yem AecATUNETHE COKPATUAACh
BbIABNAEMOCTb WM YBENMYMNAcb CMePTHOCTb OT TB, ymeHblunnoch
YMCNo Ntofen, nonyyaroLwmx nedeHme ot Tb ¢ neKkapCTBEHHOM yCTOW-
UMBOCTbIO BO36YAMTeNs Ha 15% B 2020 r. (150359 nonyyatowyx ne-
UEHMWe, YTO COCTAaBUAO NPUMEPHO 1/3 HYXKAAOWMXCA B JIeYeHUN)
no cpasHeHuto ¢ 2019 r. (177100 cnyyaes) [1]. Tb ¢ nekapcTBEHHOW
ycToiumsoctbto M. tuberculosis npeactasnset coboit cepbésHbiit
PUCK 340pOBbIO HaceneHus BO BCEM Mupe [2], a BefieHWe NaLneHToB
C MHOMECTBEHHON NeKapCTBEHHON/PUGaMnULUMH YCTONUUBOCTbIO
M. tuberculosis (MJTY/PY MBT) conpoBoxaaeTca YactbiMu nobou-
HbIMKU 3pdeKTamu, TpebyeT ANUTENbHbIX AOPOroCTOALLMX KYpPCcOB
NeyeHusn, UMeeT HU3KUI ypoBeHb 3pdeKkTUBHOCTM [3, 4].

Mo aaHHbIM BcemupHoro BaHka, Pecnybnnka TagKUKUCTaH —
ropHas (93% obLieli naowaam) n pasBMBaOLLAACA CTPaHa, M/oLWa-
Abto 142,6 Km?, ¢ HaceneHnem 9,1 MMAMOHA Ye/I0BEK, BXOAALLAA B
rpynny CTpaH co CpefiHe-HU3KMM J,0X0A0MY; Mo faHHbIM BO3, cTpa-
Ha BKJ/OYeHa B cnmcok 30 cTpaH mupa C BbICOKMM ypoBHem MY/
PY MTB [5]. Ecam B 2010 rogy ypoBeHb NepBUYHOMN NEKapCTBEHHOW
ycToiumsoctn B Pecnybnuke TagmukuctaH 6bin 13%, a BTopuMUHOM
—54% [6, 7], To B 2018 yacToTa IeKapPCTBEHHO YCTOMYMBOCTM COCTa-
Buna 21% v 38% COOTBETCTBEHHO?.

OTcnexnBaHWe 4acToTbl U CTPYKTYPbl JIEKAPCTBEHHON YCTOW-
YMBOCTM WTamMmoB M. tuberculosis HeobXxoaAMMO AN MOHUTOPUHIA
[JOCTUXEHMA CTPAHOBbIX MHAMKATOPOB, BKAOYEHHBIX B NPOrpammy
3aWunTbl HaceneHua ot Tb Ha 2021-2025 roabl NO CHUMKEHWUIO YPOBHA
MJTY/PY MBT no 10% cpeay BriepBble BbIABAEHHbIX U HUXKe 35% a1a
paHee fieyeHHbIX cnyyvaes K KOHUy 2025 rofa, a TakKe AnA pacyéra
3anaca fIeKapCcTBEeHHbIX cpeacTss.

Yucno onybaMKOBaHHbIX UCCAEA0BAHUI O BAUAHWUM NaHAEMUU
Ha M3MeHEeHWe YacToTbl, CTPYKTYpPbl M GaKTOPOB, BAUAIOWMX Ha fe-
KapCTBEHHYIO 4YyBCTBUTENbHOCTb B nepuoa naHgemun COVID-19,
orpaHuyeHo. ccnefoBaHne Ha OCHOBE AaHHbIX HALMOHANBHOTO pe-
ructpa B r. Anamc-Abeba nokasano, 4to abcontoTHas YacToTa perun-
ctpauum M/TY/PY MTB yBennuunach Ha 27,7% B nepmoa naHaemmm
COVID-19 (p=0,001) [8]. UccnepoBaHune B Hurepun cpeam rocnuta-
NIN3UPOBAHHbIX B MHOEKLMOHHOM rocnuTtane BbIABUIIO, YTO cpeau
nauueHToB, 3apernctpupoBaHHbix 3a 2018-2020 rr., ypoBeHb Mo-
HOPE3UCTEHTHOCTU K pudamnuuumHy coctasun 44,7%, MNY —11,4%,
[J0nA ycToMYMBOCTU K GTOPXMHONOHAM cocTasuna 12,9%, npu cHu-
KEeHUU YnCNa NeKapCTBEHHOM ycToumeocTi B 2020 rogy no cpaBHe-
Huio ¢ 2019 1 2018 rogamu [9].

Mo AaHHbIM OPULMANBHOM CTaTUCTUKK 3aboneBaemocCTb, pac-
npocTpaHéHHocTb Tb cpean Hacenenus r. [lywaHbe no cpaBHEHUIO
CO CTpaHOBbIMM NoKasaTenamu 3a 2016-2020 rr. Bo3pocna, a 3-
bEKTMBHOCTb SieYeHns cpeam 60/1bHbIX € N€royHbIM Tb B Koroptax
2015-2019 rr. cHu3unack®. NMounck nTepaTypbl, ONy6IMKOBAHHOM 3a
nocnegHue 10 neT no Mccnef0BaHUIO IEKAPCTBEHHOM YCTOMYMBOCTH

1 The World Bank Data (2021). World development indicators. Tajikistan.
Available from: https://data.worldbank.org/?locations=TJ-XN

2 World Health Organization. Global tuberculosis report 2019. Available from:
https://www.who.int/publications/i/item/9789241565714

3 HayuoHanbHas Npo2paMma 3auumel HaceneHus om mybepkynésa e
Pecnybauke Taducukucmar Ha 2021-2025 20061 om 27 ¢pespans 2021 200a, No
49. Pexcum docmyna: https://www.adlia.tj/show_doc.fwx?Rgn=138961

4 MuHucmepcmeo 30pasooXpaHeHus U CoyuanbHol 3auumsl HaceneHus
Pecnybauku Tadxukucman. 300posbe HacesneHUs u 0esmenbHoCMb
yupexcdeHuli 30pasooxpaHeHus 8 Pecrnybauke Tadxukucman, 2015-2020 ee.
Aywanbe; Pexcum docmyna: https.//www.stat.tj/
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INTRODUCTION

The COVID-19 pandemic has set back many years of glob-
al progress in the fight against TB. According to WHO data, in
2020, for the first time in more than a decade, detection rates
decreased, and mortality from TB increased; the share of patients
receiving treatment for drug-resistant TB decreased by 15% in
2020 (150,359 receiving treatment, which constituted approxi-
mately 1/3 of patients who need treatment) compared to 2019
(177,100 cases) [1]. MTB drug-resistant TB poses a severe public
health risk worldwide [2], and the management of patients with
MDR/RR MTB is accompanied by frequent side effects, and re-
quires long, expensive courses of treatment, but has a low level
of efficiency [3, 4].

According to the World Bank, in the Republic of Tajikistan,
93% of the total area of 142.6 km? is occupied by mountains; it is
a developing country with low-middle income and a population
of 9.1 million®. According to the WHO, it is one of the 30 coun-
tries with a high level of MDR/RR MTB [5]. If in 2010, the level
of primary drug resistance in the Republic of Tajikistan was 13%
and secondary — 54% [6, 7], then in 2018, the frequency of drug
resistance became 21% and 38%, respectively?.

Monitoring the frequency and structure of drug resistance
in MTB strains is necessary to follow up on the achievement of
country-specific indicators included in the program to protect the
population from TB for 2021-2025, to reduce the level of MDR/
RR MTB to 10% among newly diagnosed cases and below 35%
for previously treated patients by the end of 2025, as well as for
estimating the stock of medicines®.

Studies on the impact of the pandemic on changes in the
frequency, structure, and factors affecting MTB drug sensitivity
during the COVID-19 pandemic are scarce. Research based on
data from the national registry in Addis Ababa showed that the
absolute prevalence of MDR/RR MTB increased by 27.7% during
the COVID-19 pandemic (p=0.001) [8]. It was shown that in Nige-
ria, among the patients hospitalized in infectious diseases hospi-
tals in 2018-2020, the level of monoresistance to rifampicin was
44.7%, MDR — 11.4%, the share of MTB resistant to fluoroquino-
lones was 12.9%, with a decrease in the level of drug resistance in
2020 compared to 2019 and 2018 [9].

According to official statistics, the incidence and prevalence
of TB among the population of Dushanbe compared to country
indicators for 2016-2020 increased, while the effectiveness of
treatment among patients with PTB in the 2015-2019 cohorts de-
creased”.

A literature search over the past ten years on MTB drug re-
sistance research in Dushanbe, the capital of the Republic of Ta-
jikistan, showed no results.

1 The World Bank Data (2021). World development indicators. Tajikistan.
Available from: https://data.worldbank.org/?locations=TJ-XN

2 World Health Organization. Global tuberculosis report 2019. Available from:
https://www.who.int/publications/i/item/9789241565714

3 National program of social defense of the population from TB in 2021-
2025 dated 27th February 2021, N 49. https://www.adlia.tj/show_doc.
fwx?Rgn=138961

4 Ministry of Public Health and Social Protection of Population of the Republic
of Tajikistan. Public health and activities of the healthcare institutions in the
Republic of Tajikistan: https.//www.stat.tj/
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MET B r. AywaHbe, ctonunue Pecnybamnku TaaKMKUCTaH, pesynsTaTos
He fan.

LLENb UCCNEQOBAHUA

M3yyeHne 4acToTbl M CTPYKTYpbl MEPBUYHON W BTOPWUYHOM
NeKapCcTBEHHOM ycTonumsocTM M. tuberculosis v ¢akTopos pucka
NEPBUYHON MHOMKECTBEHHOW JIeKAaPCTBEHHON/pUPaMnULMH YCTON-
unsoctv Bo3byautena (MNY/PY MBT) go 1 8 nepuoa naHaemuu
COVID-19 B r. AywaHbe.

MATEPUAN U METOAbI

MpoBegeHO KOropTHOE pPeTpOCneKTUBHOE UcCnefoBaHUe,
BK/IlOYatoLLmMe Bce cayyam Tb nérkmx co 100% otbopom nabopatop-
HO NOATBEPHKAEHHbIX CAY4aeB, UMEILWUX Pe3ynbTaT TecTa Ha fe-
KapCTBEHHYI YyBCTBUTENbHOCTL (TN1Y) K NpoTUBOTYOEpPKYNE3HbIM
npenapatam (NTM) | paga. MauneHTbl 0TOBpPaHbl U3 ABYX PaBHbIX
NPOMEXKYTKOB BPEMEHW W pasfesieHbl Ha COOTBETCTBYHOLWME rpyn-
Mbl: 3apPerucTPMpPOBaHHble ANA NONYYEHUA NEYEHUA A0 NaHAEMUU
COVID-19 (2018-2019 roabl) BbigeneHbl B | rpynny, a nauneHTbl, 3a-
pernucTpmpoBaHHble B Nnepuoa naHaemuu (2020-2021 rr.), so Il rpyn-
ny. ICTOYHUKOM LaHHbIX ABUAMUCH: CMUCKM 60/bHBbIX TB fopoackoro
LleHTpa 3aluTbl HaceNeHua oT TybepKynésa, }ypHasbl perucTpaumm
TB ropoackux LeHTpoB 340poBbs (TE03), AaHHbIE HALMOHANbHOTO
3NeKTPOHHOro pernctpa 60bHbIX TE (OPEN-MRS), y4éTHble Gopmbl
«W3BewweHne o bonbHoM Tybepkynésom» (089y), pesynbTathbl nabo-
paTOpHbIX TECTOB Ha NIEKAPCTBEHHYH YYBCTBUTENbHOCTL M3 Haumo-
HaNbHOM pedepeHc nabopaTtopuu.

Onpeaenenna TybepKkynésa, NeKapcTBEHHOW YCTOMYMBOCTU
1 eé BMAOB OCHOBbIBA/NIMCL Ha pekoMeHpaumax «Pykosoactsa no
BEAEHMWIO CyYaeB NEeKapCTBEHHO-YYBCTBUTENbHOIO TybepKynésa B
Pecnybnuke TafKUKUCTaH» (TpeTbe NepecMOTpPeHHoe u3gaHue oT
2019 roaa), «PyKoBOACTBa NO BELEHMIO IEKAPCTBEHHO-YCTOMYMBDIX
cnyyaes Tyb6epKynésa B Pecnybavke TagKUKUCTaH», «OnpeaeneHunit
W CUCTEMbI OTYETHOCTM MO Ty6EpPKyNE3y» (BapuaHT, 0OBHOBNEHHDBIN B
fekabpe 2014 v AHBape 2020)°.

B nccnepnosaHue BKAtoveHbl 559 Bnepsble BbIABNEHHbIX U 87
paHee NeyeHHbIX MNauMeHToB. M3yyaemble ¢GaKTOpbl BKAOYANW:
no/, BO3PacCT, 3aHATOCTb, ynoTpebneHWe ankorons W HapkoTude-
CKMX CPEACTB, HAa/MUMe CaxapHoro anaberta, KOHTAKT ¢ Tb B cembe,
UCTOPUMA NnLIeHNA cBO6OAbI, TPYAOBYIO MUMPALIMIO, HaMYKNe BUPYCa
nmmyHozeduumTa Yenoseka (BMY), BupycHbix renatutos B (BMB) Ha
ocHoBe TecTta Ha HBsAg v C (BI'C) Ha ocHoBe aHTK-HCV.

[na BBOAA M aHanM3a AaHHbLIX WUCMONAb30BaHa NpPOrpamma
Epi InfoTM Bepcusa 7.2 LieHTpoB no KoHTponto 3abonesaHuit CLUA
(CDC). Ans onpeneneHns 3HAYMMOCTM aACCOLMALMM MENKAOY ua-
cToTOM WM cnekTpom J14 B rpynnax | 1 |l CNoNb30BaHO OTHOLIEHME
waHcos (OW), 95% noseputenbHblii nHTEpBan (95% AM), p-3Have-
Hue (p-value). ns “3MepPEeHNUs accoLmaLmm Mexay BO3aencTBUeM
(bakTopom) u ncxomom (MNY/PY MBT) ncnonb3oBaHbl OTHOLWEHKE
puckos (OP), 95% M, p-3HadyeHue (p-value). 3HauMMOoCTb pasnunymit
MeXxay napameTpamm OLEHUBANN C MOMOLLbIO HemapameTpu4ecKo-
ro Kputepus x2. COOTHOLIEHWE LIAHCOB, paBHOE 1, yKasblBano Ha
OTCYTCTBME accoumaumm, meHee 1 — Ha 3awuTHOE Bo3aeicTare dak-
Topa, 6bonee 1 — Ha BpefHoe BAMAHWe dakTopa. 3HayeHue p<0,05
YKa3blBa/io Ha TO, YTO BEPOATHOCTb TOrO, YTO Habtogaemas accoum-

5 WHO. Definitions and reporting framework for tuberculosis — 2013 revision.
World Heal Organ [Internet]. 2014 [cited 2022 Feb 3]; (December):1-47. Available
from: http://apps.who.int/iris/bitstream/10665/79199/1/9789241505345_eng.
pdf

PURPOSE OF THE STUDY

Study the frequency and structure of primary and second-
ary drug resistance in MTB and risk factors for primary MDR/RR
MTB before and during the COVID-19 pandemic in Dushanbe.

METHODS

A cohort retrospective study was conducted, including all
cases of PTB with a 100% selection of laboratory-confirmed cas-
es with the result of drug susceptibility testing (DST) to first-line
ATD. Patients were selected from two equal periods and divided
into respective groups: those registered for treatment before the
COVID-19 pandemic (2018-2019) were assigned to group |, while
patients registered during the COVID-19 pandemic (2020-2021)
comprised group Il. Data on TB patients were obtained from the
City Center for the Protection of Population from Tuberculosis, TB
registers of city health centers (TB03), the national electronic reg-
ister of TB patients (OPEN-MRS), registration forms "Notification
of a patient with tuberculosis" (089u), National Reference Labora-
tory (DST results).

The definitions of tuberculosis, drug resistance, and its
types were based on the recommendations of the "Guidelines
for the management of drug-susceptible tuberculosis in the Re-
public of Tajikistan" (3" revised edition of 2019), "Guidelines for
the management of drug-resistant tuberculosis in the Republic
of Tajikistan", "TB definitions and reporting systems" (updated in
December 2014; and January 2020)°.

The study included 559 newly diagnosed and 87 previously
treated patients. All of them were categorized according to gen-
der, age, employment, alcohol and drug abuse, presence of dia-
betes mellitus, family exposure to TB, incarceration history, labor
migration, detection of the human immunodeficiency virus (HIV),
viral hepatitis B (HBV) based on HBsAg test and C (HCV) based on
the anti-HCV test.

Epi InfoTM version 7.2 of the US Centers for Disease Control
(CDC) was used for data entry and analysis. Odds ratio (OR), 95%
confidence interval (95% Cl), and p-value were used to deter-
mine the significance of the association between the frequency
and spectrum of drug susceptibility in groups | and Il. To measure
the association between exposure (factor) and outcome (MDR/
RR MTB), the risk ratio (RR), 95% Cl, and p-value were used. The
significance of differences between the parameters was assessed
using the nonparametric ¥ test. OD=1 indicated the absence of
association, OD>1 — a protective effect, OD<1 — a harmful effect
of the factor; p<0.05 stated a 5% chance that the observed asso-
ciation between exposure and outcome was random and that this
factor was significantly associated with outcome.

RESULTS

In 2018-2021 in Dushanbe, 1,996 patients were registered
for TB treatment, of which 1,776 were new cases and 220 were
previously treated. Of the total number registered, 953 (48%)
were patients with laboratory-confirmed PTB, 363 (18%) — with

5 WHO. Definitions and reporting framework for tuberculosis — 2013 revision.
World Heal Organ [Internet]. 2014 [cited 2022 Feb 3]; (December):1-47. Available
from: http://apps.who.int/iris/bitstream/10665/79199/1/9789241505345_eng.

pdf
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auma Mexay Bo3LeNCTBUEM U UCXOA0M bblna ClydaitHo cocTaBnseT
5%, ¥ faHHbIN GaKTOP 3HAYMMO CBA3AH C UCXOAOM.

PE3YNbTATbI

B nepuog 2018-2021 rr. B r. ywaHbe ans nonyyeHus neve-
Hua oT Tb 6blan 3aperncTpmpoBaHbl 1996 nauneHToB, K3 HUX 1776
HOBbIX c/yyaes, 220 paHHee neyeHHbIX. M3 obLwero uncna saperu-
CTPUPOBaHHbIX 953 (48%) cocTaBunn GonbHble ¢ NabopaTopHbIM
noaTsepKAEHHbIM Tb nérkux, 363 (18%) — ¢ KAMHMYECKM YCTaHOB-
NeHHbIM TB nérkumx, 680 (34%) — ¢ Tb BHenéroyHow NoKanusaLumu. 13
yucna 953 o06pasLoB 60/bHbIX TE NETKMX C NOATBEPKAEHNEM AMa-
rHosa 857 (90%) oTnpasneHbl Ha obcnegoBaHMe METOAOM NOCEBa:
obcneposaHo 730 (90%) 06pasL0B BHOBb BbifiBAEHHbIX M 91% no-
BTOPHO IeYeHHbIX 60/1bHbIX T NETKMX, 06pa3Lbl 96 (10%) 6onbHbIX
He 6bl1M HanpaBaeHbl Ha NOCEB B CBA3W C HEAOCTATOMHO COBPaHHbIM
maTepuanom. Pernctpauma Bnepsble BbIABAEHHbIX U PpaHHee feveH-
HbIX nauveHToB ¢ Tb 1 obcnepoBaHue nauneHTos Tb Nérkux meto-
£om nocesa u T/14 oTobpaeHbl Ha puc. 1.

TecTbl Ha IEKAPCTBEHHYIO YyBCTBUTENBHOCTb (T/14) K NnpoTuBo-
Tyb6epKynésHbim npenapatam (NTN) | paga 6bian npoBeseHbl Ans
93% KynbTyp, U3 HUX 559 (94%) KynbTyp ObIIM NONYyYEHbI OT 06pas-
LLOB MOKPOTbI HOBbIX 1 87 (88%) — OT NOBTOPHO IEYEHHbIX NaLMeH-
ToB. U3 uncna 50 (7%) obpasuos 6e3 pesynbratos T4 15 0bpasuos
nokasanu ownbky npu noctaHoske T4 k MTM | paga, octanbHble 35
6b111 HanpasAeHbl KAMHULMCTaMU HENPABUABLHO C MOMETKOW «KOH-
TPONbHBbINY», B CBA3M ¢ 4em T/14 6bin NnposeaéH Tonbko K MTN I paaa.

Bonee 80% MNauMEHTOB, BKNOYEHHBIX B UCCAed0BaHME, Oblan
B Bo3pacTe 20-64 fieT, COOTHOWEHME MYXKYUH U KEHLLMH B AaHHOW
KoropTe coctasuno 1:1,1. lons KeHWmH cocTaBuna 52%, meapabot-
HWUKOB BblN0 0KONO 2%, 6e3paboTHbIX M AOMOXO3AEK — OKONO 64%,

clinically diagnosed PTB, and 680 (34%) — with extrapulmonary
TB (EPTB). Of the 953 confirmed samples from PTB patients, 857
(90%) were sent for examination by culture: 730 (90%) samples
of newly diagnosed and 91% of retreated PTB patients were ex-
amined, and samples of 96 (10%) patients were not sent for cul-
ture due to insufficiently collected material. Registration of newly
diagnosed and early treated TB patients and examination of PTB
patients by culture and DST are shown in Fig. 1.

DST to first-line ATPs was performed on 93% of the cultures,
of which 559 (94%) cultures were obtained from new sputum
samples and 87 (88%) — from retreated patients. Of the 50 (7%)
samples without DST results, 15 showed an error when setting
DST to first-line ATD; the remaining 35 were incorrectly sent by
clinicians with the mark “control,” and therefore, DST was per-
formed only to second-line anti-TB pills.

More than 80% of the patients included in the study were
aged 20-64 years, and the ratio of men and women in this cohort
was 1:1.1. The proportion of women was 52%, there were about
2% of healthcare workers, about 64% of the unemployed and
housewives, 98.8% of patients were examined for HIV, and 97%
for viral hepatitis B and C (Table 1).

Of the 559 newly diagnosed patients with pulmonary TB,
313 were included in group | (before the COVID-19 pandem-
ic), and 246 were included in group Il (COVID-19 period). MTB
strains with preserved susceptibility to the first-line ATD were
identified among 63% of new and 34% of retreated patients.
MTB monoresistance to one of the first-line ATD (except for re-
sistance to rifampicin) was observed in 13% of new and 21.6%
of re-treated patients, while the pathogen multi-resistance was
found in MTB cultures in 5.7% of new and 4.6 % of patients

3apeructpupoBaHo Bcero 1996 nauueHTOB
1776 HoBbIX, 220 paHHee NeYeHHbIX

Registered 1996 patients
1776 new, 220 previously treated

New cases
PTB with MTB(+) — 813 (46%)
PTB with MTB(-) — 338 (19%)
EPTB — 625 (35%)

Hosble cnyyan
T ¢ MBT(+) — 813 (46%)
NTB ¢ MBT(-) — 338 (19%)
B/ITE — 625 (35%)

PaHee neyeHHble cny4vyaun
JITB ¢ MBT(+) — 140 (64%)
JITB ¢ MBT(-) - 25 (11%)
B/ITE — 55 (25%)

Previously treated cases
PTB with MTB(+) - 140 (64%)
PTB with MTB(-) - 25 (11%)
EPTB — 55 (25%)

06cnepoBaHO METOAOM Patients with PTB with 06cnepoBaHO MeTOAOM Patients with PTB with
noceBa o6pa3uos 6onbHbIX  MTB(+) examined by culture — noceea 06pasuos 6onbHbIX  MTB(+) examined by culture —
NTB ¢ MBT(+) — 729 (90%) 729 (90%) NTB ¢ MBT(+) — 128 (91%) 128 (91%)

MBT(+) — 596 (82%)
Pocta HeT — 115 (16%)
Mpopoct — 18 (2%)

MTB(+) — 596 (82%)
No growth — 115 (16%)
Contamination — 18 (2%)

MBT(+) — 99 (77%)
Pocra HeT — 21 (16%)
Mpopoct — 8 (7%)

MTB(+) — 99 (77%)
No growth — 21 (16%)
Contamination — 8 (7%)

Results on DST to ATD
obtained

MonyuyeHbl pesynbrathl
T4k OTN
| papa — 559 (94%) first-line — 559 (94%)
MJTY/PY MBT — 118 (21%) MTB with MDR/RR — 118 (21%)
MBT 6e3 MJTY/PY — 441 (79%) MTB without MDR/RR — 441 (79%)

MonyuyeHbl pe3ynbratbl
TNk OTN
| paga - 87 (88%)
M/Y/PY MBT — 35 (40%)
MBT 6e3 MJ1Y/PY — 52 (60%)

Results on DST to ATD
obtained
first-line — 87 (88%)
MTB with MDR/RR — 35 (40%)
MTB without MDR/RR — 52 (60%)

Fig. 1 Registration of TB patients and examination of PTB patients by
culture and DST, Dushanbe, 2018-2021. PTB — pulmonary tuberculosis;

Puc. 1 Pecucmpayus 60osbHbix Tb u 06cnedosaHue 6onbHbix Th nézkux
memodom nocesa u T/14, AywaHbe, 2018-2021. /ITb — mybepKyné3
nézkux; MBT — mukobakmepuu mybepkynésa; B/ITb — gHenézouHelli ~ MTB — Mycobacterium  tuberculosis; EPTB — extrapulmonary
mybepkynés; Tl — npomusomybepkynésHsie npenapamsl; T/14 —  tuberculosis; ATD — anti-tuberculosis drugs; DST — drug susceptibility
mecm Ha /1eKapCMBEHHYH 4y8cmaumenbHoCms test
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Tabnauya 1 CoyuanbHo-0emo2paghuyeckue U KAUHUKO-3nUuOemMuono2u4ecKue Xapakmepucmuku nayueHmos Tb néakux, ywarbe, 2018-2021 za.

Bnepsbie PaHee
BbifiB/IeHHbIe 60/bHble NleyeHHble 6onbHble Beero
n % n % n %
Bo3spacrT, rogbi
0-17 42 7,5 0 42 6,5
18-19 33 5,9 0 33 5,1
20-24 123 22,0 22 25,3 145 22,4
25-34 125 22,4 21 24,1 146 22,6
35-44 60 10,7 9 10,3 69 10,7
45-54 68 12,2 20 23,0 88 13,6
55-64 70 12,5 8 9,2 78 12,1
65 n cTapuwe 38 6,8 7 8,0 45 7,0
Bcero 559 87 646
Mon
MyKUYMHbI 264 47,2 46 52,9 310 48,0
KeHLWwmnHbI 295 52,8 41 47,1 336 52,0
3aHATOCTb
PaboTatowme (kpome megpaboTHUKOB) 71 12,7 7 8,0 78 12,1
MeguumHCKne paboTHMKM 11 2,0 1 1,1 12 1,9
MeHcnoHepbl  MHBaAUAbI 49 8,8 8 9,2 57 8,8
CTyZeHTbl/WKONbHUKN/HEeopraHn3oBaHHbIe 83 14,8 3 3,4 86 13,3
Be3paboTHble U LOMOXO3ANKMK 345 61,7 68 78,2 413 63,9
Pe3ynbtatbl Tecta Ha BUY 552 98,7 86 98,9 638 98,8
BUY nonoxutenbHble 31 5,6 6 7,0 37 5,8
BUY oTpuuatenbHble 521 94,4 80 93,0 601 94,2
Pe3ynbtatbl TectoB Ha BI'B 542 97,0 86 98,9 628 97,2
HBsAg No3uTUBHbIN 12 2,2 2 2,3 14 2,2
HBsAg HeraTUBHbIi 530 97,8 84 97,7 614 97,8
Pe3ynbratbl TectoB Ha BI'C 542 97,0 86 98,9 628 97,2
anti-HCV no3nTuBHbIN 26 4,8 10 11,6 36 5,7
anti-HCV HeraTuBHbIN 516 95,2 76 88,4 592 94,3
Opyrue ¢pakropbl pucKa
YnotpebneHue ankorona
[Ja 8 1,4 2 2,3 10 1,5
Het 551 98,6 85 97,7 636 98,5
YnoTtpebneHne HapKOTUYECKUX CPeaCTB
Ja 6 1,1 4 4,6 10 1,5
Het 553 98,9 83 95,4 636 98,5
CaxapHbiii guaber
JIE! 62 11,1 6 6,9 68 10,5
Het 497 88,9 81 93,1 578 89,5
KoHTaKT B cembe
JIE] 70 12,5 5 5,7 75 11,6
Het 489 87,5 82 94,3 571 88,4
UcTtopua anwenuns ceoboabi
JiF 6 1,1 3 3,4 9 1,4
Het 553 98,9 84 96,6 637 98,6
TpypoBble MUFPAHTbI
[Ja 53 9,5 11 12,6 64 9,9
Het 506 90,5 76 87,4 582 90,1
TecTMpoBaHWe Ha IEKAPCTBEHHYIO YYBCTBUTE/IbHOCTb

MN30HMa3ung, 559 100 87 100 646 100
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Pudamnuumx 559 100 87 100 646 100
STambyTon 559 100 87 100 646 100
MupasuHamng, 228 40,8 36 41,4 264 40,9
JNleBodnokcaumH 511 91,4 82 94,3 593 91,8
MokcundnokcaumH 159 28,4 46 52,9 205 31,7
bepaksuavH 76 13,6 29 33,3 105 16,3
JlnHesonug, 75 13,4 30 34,5 105 16,3
KnodasmmumH 64 11,4 22 25,3 86 13,3
JOenamanng, 52 9,3 18 20,7 70 10,8
AMMUKaUMH 156 27,9 46 52,9 202 31,3
KanpeomnumH 156 27,9 46 52,9 202 31,3
MpoTnoHamma, 99 17,7 24 27,6 123 19,0

Table 1 Socio-demographic and clinical-epidemiological characteristics of PTB patients, Dushanbe, 2018-2021

n % n % n %
Age, years
0-17 42 7.5 0 42 6.5
18-19 33 5.9 0 33 5.1
20-24 123 22.0 22 25.3 145 22.4
25-34 125 22.4 21 24.1 146 22.6
35-44 60 10.7 9 10.3 69 10.7
45-54 68 12.2 20 23.0 88 13.6
55-64 70 125 8 9.2 78 12.1
65 and above 38 6.8 7 8.0 45 7.0
Total 559 87 646
Sex
Men 264 47.2 46 52.9 310 48.0
Women 295 52.8 41 47.1 336 52.0
Employment
Employed (except healthcare workers) 71 12.7 7 8.0 78 12.1
Healthcare workers 11 2.0 1 11 12 1.9
Retirees and the disabled 49 8.8 8 9.2 57 8.8
Students/pupils/other children 83 14.8 3 3.4 86 13.3
Unemployed and housewives 345 61.7 68 78.2 413 63.9
HIV test results 552 98.7 86 98.9 638 98.8
HIV positive 31 5.6 6 7.0 37 5.8
HIV negative 521 94.4 80 93.0 601 94.2
HBV test results 542 97.0 86 98.9 628 97.2
HBsAg positive 12 2.2 2 2.3 14 2.2
HBsAg negative 530 97.8 84 97.7 614 97.8
HCV test results 542 97.0 86 98.9 628 97.2
anti-HCV positive 26 4.8 10 11.6 36 5.7
anti-HCV negative 516 95.2 76 88.4 592 94.3
Other risk factors
Alcohol consumption
Yes 8 14 2 23 10 1.5
Not 551 98.6 85 97.7 636 98.5
Drug abuse
Yes 6 1.1 4 4.6 10 1.5
Not 553 98.9 83 95.4 636 98.5
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Diabetes
Yes 62 111 6 6.9 68 10.5
Not 497 88.9 81 93.1 578 89.5
Family contact
Yes 70 12.5 5 5.7 75 11.6
Not 489 87.5 82 94.3 571 88.4
Incarceration history
Yes 6 11 3 3.4 9 1.4
Not 553 98.9 84 96.6 637 98.6
Labor migrants
Yes 53 9.5 11 12.6 64 9.9
Not 506 90.5 76 87.4 582 90.1
Drug susceptibility testing
Isoniazid 559 100 87 100 646 100
Rifampicin 559 100 87 100 646 100
Ethambutol 559 100 87 100 646 100
Pyrazinamide 228 40.8 36 41.4 264 40.9
Levofloxacin 511 914 82 94.3 593 91.8
Moxifloxacin 159 28.4 46 52.9 205 31.7
Bedaquiline 76 13.6 29 33.3 105 16.3
Linezolid 75 13.4 30 34.5 105 16.3
Clofazimine 64 11.4 22 25.3 86 13.3
delamanid 52 9.3 18 20.7 70 10.8
Amikacin 156 27.9 46 52.9 202 31.3
Capreomycin 156 27.9 46 52.9 202 31.3
Prothionamide 99 17.7 24 27.6 123 19.0

Ha BWY obcnepoBaHo 98,8% 60/1bHbIX, HAa BUPYCHblE TenaTuTbl B u
C-97% (Tabn. 1).

M3 559 Bnepsble BbiABAEHHbIX 60bHbIX T Nérkux 313 BKAtO-
yeHbl B | rpynny (go naHaemun COVID-19), 246 — 8 Il rpynny (nepuoa,
COVID-19). Wrammbl M. tuberculosis ¢ coxpaHEHHOW YyBCTBUTENb-
HocTbto K MTN | paga sbiaBneHbl cpeam 63% HoBbIX M 34% NOBTOPHO
NleyeHHbIx naumeHTos. MoHopesucteHTHocTb MBT K ogHomy 13 MTN
| paga (3a UCKNKOYEHUEM YCTOMYMBOCTM K pudamnuumHy) bbina oT-
meyeHa y 13% HoBbIX M y 21,6% NOBTOPHO JIEYEHHbIX MALUEHTOB,
B TO BPEMSA KaK NOJMPE3UCTEHTHOCTb BO3OyanTeNs obHapyKeHa B
KynbTypax MBT 5,7% HOBbIX U 4,6% NOBTOPHO NeYEHHbIX BO/bHbIX.
B nepuog COVID-19 oTmeyeHO CTaTUCTUYECKM 3HAYMMOe yBennye-
HMe YacToTbl MOHope3ucTeHTHocTw (OLW=1,31; 95% AM=1,02-1,67;
p=0,05). O6wwas yactoTa nepsnyHoit MNY/PY MTE coctasuna 21,1%,
BTOPUYHOM — 39,8%; XOTA CTAaTUCTUYECKM 3HAUMMbIX Pa3inumii B | n
Il rpynnax He BbiseneHo (OLW=0,96; 95% AN=0,75-1,24; p=0,08), Tem
He MeHee B | rpynne yposeHb nepsuyHoi MJTY/PY MBT coctasun
22,4%, BTOpWYHOi — 34,7% (OW=1,67; 95% [M1=0,98-2,87; p=0,08);
8O Il rpynne oTmeyeHo HebONbLIOE YMEHbLUEHWE YacTOTbl NepBuY-
Hoit MNY/PY MTB (19,5%) v 3HaunTenbHoe yBennyeHmne BTOPUYHONM
(47,4%) (OW=2,97; 95% AM=1,67-5,27; p<0,001). CpaBHeHMe NoKa-
3ateneit MJ1Y/PY MTE yka3blBaeT Ha CTaTUCTUHECKM 3HaUYMMble 13-
MeHEeHMA B e€ YacToTe CPeam PaHee IeYeHHbIX NALMEHTOB B NEPUOA,
naHaemun COVID-19 (aRR=2,17 (cKoppeKTMpoBaHHOE OTHOLIEHWE
puvckos); 95% AN=1,47-3,19; p<0,001).

YacTota BbifBneHus wrammos ¢ MJ1Y/PY MTE B nepuog, naH-
Aemum COVID-19 B nepBbiit rof CHU3UANACL, 3aTeEM MOBbLICUIACh, HO
He pocturna yposHa 2019 roga cpeau Bnepsble ANArHOCTUPOBAH-
HbIX 60/1bHbIX TB NErKuxX (x2=7,2; p>0,05), a cpeam paHHee NeyYeHHbIX
60bHbIX NoBbicunacs (x*=4,3; p>0,05) (puc. 2).

retreated. During the COVID-19 period, a statistically signifi-
cant increase in the frequency of monoresistance was noted
(OR=1.31; 95% CI=1.02-1.67; p=0.05). The overall prevalence of
primary MDR/RR MTB was 21.1%, secondary — 39.8%; although
there were no statistically significant differences in groups |
and Il (OR=0.96; 95% Cl=0.75-1.24; p=0.08), nevertheless, in
group |, the level of primary MDR/RR MTB was 22.4%, second-
ary — 34.7% (OR=1.67; 95% Cl=0.98-2.87; p=0.08); in group I,
there was a slight decrease in the prevalence of primary MDR/
RR MTB (19.5%) and a significant increase in secondary (47.4%)
(OR=2.97; 95% Cl=1.67-5.27; p<0.001). A comparison of MDR/
RR indicators of MTB showed statistically significant chang-
es in its frequency among previously treated patients during
the COVID-19 pandemic (aRR=2.17 (adjusted risk ratio); 95%
Cl=1.47-3.19; p< 0.001).

The frequency of detection of MTB strains with MDR/RR
during the COVID-19 pandemic decreased in the first year, then
increased, but did not reach the level of 2019 among newly di-
agnosed patients with PTB (x?=7.2; p>0.05); while among early
treated patients it increased (x?=4.3; p>0.05) (Fig. 2).

The study of primary drug resistance showed that among
men, the frequency of monoresistance in group Il was higher than
in group | (OR=1.31; 95% CI=1.02-1.67; p=0,05). Among MDR/RR
MTB models, resistance to three or more drugs was found in %
strains.

As can be seen from Table 2, among patients of group I,
there was a statistically significant increase in the frequency of
drug resistance to levofloxacin (Lfx) (OR=2.58; 95% Cl=1.36-
4.88; p=0.003) and moxifloxacin (Mfx) (OR=2.31; 95% Cl=1.14-
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Puc. 2 Pe3ynsmamesi T/14 wmammos MET, sbideneHHbix om 60nbHbix T nézkux, AywaHbe 2018-2021 ee.

Bnepsbie sbissreHHsie cy4au (n=559)
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Cny4au nosmopHozo neveHus (n=87)

Fig. 2 DST results of MTB strains obtained from patients with PTB, Dushanbe 2018-2021

Newly diagnosed cases (n=559)
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M3yyeHne nepBUYHOMN NEKAPCTBEHHOM YCTOMYMBOCTM MOKa3a-
N0, YTO Cpeamr MYXKUMH 4acToTa MOHOPE3NCTEHTHOCTM Bo Il rpynne
OKasanacb Bbiwe, yem B | rpynne (OLWW=1,31; 95% AMN=1,02-1,67;
p=0,05). Cpean mogeneit MNY MBT B % LTammoB obBHapy»KeHa
YCTOWYMBOCTb K TPEM M Bosiee npenapatam.

Kak BugHo 13 Tabn. 2, cpegyn naumeHToB Il rpynnbl oTmeye-
HO CTATUCTUYECKM 3HAYMMOE YBEJIMYEHME YACTOTbl JIEKAPCTBEHHOW
yctonumsoctu K nesodnokcaumHy (Lfx) (OW=2,58; 95% AMN=1,36-
4,88; p=0,003) 1 mokcudnokcaumHy (Mfx) (OLL=2,31; 95% AN=1,14-
4,7; p=0,027). Bo BTOPMYHOW NI€KAPCTBEHHOM YYBCTBUTELHOCTM
Bo36yauTens Tb B nepuog naHaemun COVID-19 cTaTUCTUUYECKM 3Ha-
YMMbIX M3MEHEHMI He 0BHaPYKEHO.

OcobeHHOCTM BO3PACTHOIO pacnpefeneHus cnyyaes ¢ v 6es
MANY/PY Bo3byautens 8 | v Il rpynnax npuseaeHbl Ha puc. 3.

B Tabn. 3 npeacraBneHbl GaKTOPbl, aCCOLMMPOBAHHbIE C Nep-
BMYHOW MHOMKECTBEHHOM SIEKaPCTBEHHOW yCTOMUYMBOCTBIO MTB.

Cpeay BnepBsble BbIABAEHHbIX NauneHToB Th nérkux B | rpynne
L0118 My>KUMH coctasuna 47%, so |l — 47,6%. BepoatHocte MJTY/PY
MBT cpeam myumH coctasuna 1,28 (95% AMN=0,93-1,77; p>0,05).
CTaTUCTMYECKM 3HAUYMMOI pasHuubl B pucke MJIY/PY MBT mexay
B3POC/IbIMM (B LLe/IoM BO3pacT oT 18 net 1 cTaplie) u aetbmu (Bo3-
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4.7; p=0.027). No statistically significant changes were found in
the secondary drug susceptibility of the TB pathogen during the
COVID-19 pandemic.

Age distribution of cases with and without MDR/RR patho-
gen in groups | and Il are shown in Fig. 3.

Table 3 shows factors associated with primary MDR in MTB.

Among newly diagnosed patients with PTB in group |, the
proportion of men was 47%, and in group |l — 47.6%. The MDR/
RR MTB probability among men was 1.28 (95% CI=0.93-1.77;
p>0.05). There was no statistically significant difference in the
risk of MDR/RR between adults (generally aged 18 years and old-
er) and children (age group 0-17 years) in both groups (Group
I: RR=2.54; 95% Cl =0.85-7.65; p>0.05; Il group: RR=2.09; 95%
Cl=0.31-13.85; p>0.05); but there was a difference in certain age
groups: in 25-34 years old patients of group |, the risk of develop-
ing MDR/RR MTB was 3.4 times higher than in children (RR=3.38;
95% Cl=1.09-11.55; p=0.02), the same relationship was found
in 55-64 years old patients compared with children (RR=3.91;
95% Cl=1.23-12.37; p=0.01). In group lI, this association was not
found: when comparing the age group 55-64 years with children
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Tabnuya 2 lNepguyHas nekapcmeaeHHas ycmolidusocme MTE y 60onbHbix ¢ Th nézkux 00 u 8 nepuod naHdemuu COVID-19, Aywarbe

Bcero | rpynna Il rpynna

n (%) n (%) n (%) ouw 95% AU p
Pesynbratbl T/I4 k NTN | papa
MBT ¢ NeKkapCTBEHHOM YyBCTBUTE/NIbHOCTbIO 348 (60,8) 198 (63,3) 150 (61) Ref

MBT ¢ MOHOPE3UCTEHTHOCTbIO 64 (11,5) 28 (9,0) 36 (14,62) 1,37 1,09-1,73 0,015
MBT ¢ MY 118 (21,1) 70 (22,4) 48 (19,5) 0,96 0,75-1,24 0,768

MBT ¢ NOANPE3NCTEHTHOCTbIO 29 (6,3) 17 (5,4) 12 (4,9) 0,96 0,63-1,51 0,857

Uroro 559 (100) 313 (100) 246 (100)
NMo6as ycronumsocTtb K NTN | paga

N30HMa3sug, 181 (32,9) 100 (32,0) 81 (32,9) 1,04 0,73-1,49 0,806
PUdamMnuLmMH 118 (21,1) 70 (22,4) 48 (19,5) 0,9 0,71-1,15 0,415
STambyTon 102 (18,5) 62 (19,8) 40 (16,3) 0,78 0,51-1,21 0,281
MupasuHamuz, 72 (30,8) 34 (35,8) 38(27,3) 0,67 0,39-1,18 0,137

Pesynbratbl T/I4 K NTN 1l paga wrammos MNY/PY MBT

MJ1Y ¢ nekapcTBeHHOM
yyBcTBUTENbHOCTLIO K MNTI Il paga
Mpelwmnpokan nekapcTBeHHan
YCTOMYMBOCTb

LLnpokas nexapcTBEHHANA YCTOMYUBOCTb

NTOro

NesodnokcaumH
MokcudnokcaLmH
bepaksnnuu

JInHesonug,

KnodasmmuH

Jenamanug,
AMUKALMH
KanpeomunumH

MpotnoHamug,

68 (57,6)

32 (27,1)

18 (15,3)

118 (100)

45 (64,3)

18 (25,7)
7 (10,0)
70 (100)

No6an ycronumeoctb K NTA 1l paga

lpynna A
48 (9,5) 15 (5,8)
41 (22,9) 19 (17,1)
8(9,6) 4(22,2)
7 (8,5) 5 (26,3)
fpynna B
4(5,9) 1(16,7)
pynna C
14 (24,6) 4 (44,4)
31(17,6) 15 (13,5)
24 (13,6) 11 (9,9)
28 (24,6) 27 (25)

23 (47,9)

14 (29,2)
11(22,9)
48 (100)

33(13,5)
22 (32,4)
4(6,2)
2(3,2)

3(4,8)

10 (20,8)
16 (24,6)
13 (20,0)
1(16,7)

CneKTp NeKapcTBeHHOM ycToumBoct MTB Kk MTM | paga

MHoOKecTBEHHAA NEKAPCTBEHHAA YCTOMYMBOCTb
R-moHOpe3ncTeHTHOCTb
HR-ycTOMuYMBOCTb
HRE-ycTonumBoCTb
HRZ-ycTolumMBOCTbL
REZ-ycToiymBoCTb

HREZ-ycToiumBocTb

HE-ycTonumnsocTtb

HZ-ycToiumnsocTb

n=118 n=70

4(3,4) 2(1,7)
25(21,2) 16 (21,2)
49 (41,5) 33 (47,1)
19 (16,1) 9(12,9)

1(0,9) 1(1,4)
20(17,0) 9(12,9)

MBT ¢ noNAnpe3nCTEHTHOCTbIO

15 (52,0) 8(47,0)

7 (24,0) 4(24,0)

n=48

2 (4,2)
9 (18,8)
16 (33,3)
10 (20,8)

11(22,9)

7 (59,0)
3(25,0)

2,58
2,31
0,23
0,09

0,25

0,33
2,09
2,27
0,60

1,36-4,88
1,14-4,70
0,05-1,05
0,02-0,52

0,02-2,91

0,07-1,45
0,95-4,57
0,95-5,42
0,07-5,36

0,003
0,027
0,044
0,006

0,311
0,124
0,062

0,06
1,000
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HEZ-ycToumnBocTb 5(17,0) 4 (24,0) 1(8,0)
EZ-ycTon4mBOCTDL 2(7,0) 1(5,0) 1(8,0)
MBT ¢ MOHOPE3UCTEHTHOCTbIO
MN30HMa3na-MOHOPE3UCTEHTHOCTb 39 (64,0) 15 (60,0) 24 (67,0)
3TambyTON-MOHOPE3UCTEHTHOCTb 8(13,0) 5(20,0) 3(8,0)
MupasnHamna-moHOPE3UCTEHTHOCTb 14 (23,0) 5(20,0) 9 (25,0)

Npumeyanua: MBT — muKobakTepum Tybepkynésa; Tb — Tybepkynés; M/TY — MHOXeCTBEHHO-NEKapPCTBEHHaAA YCTOMUMBOCTb; PY — pudamnuumH-ycroitunsocts; MTMN — npo-
TUBOTYbEPKYNE3HbIE Npenapatsl; H — n3oHnasug; R — pudamnuumn; E — stambyTon; Z — nupasuHamug,

Table 2 Primary drug resistance in MTB in patients with pulmonary TB before and during the COVID-19 pandemic, Dushanbe

11 group

DST results for the first-line ATD

MTB with drug susceptibility 348 (60.8) 198 (63.3) 150 (61.0) Ref
MTB with monoresistance 64 (11.5) 28 (9.0) 36 (14.62) 1.37 1.09-1.73 0.015
MTB with MDR 118 (21.1) 70 (22.4) 48 (19.5) 0.96 0.75-1.24  0.768
MTB with polyresistance 29 (6.3) 17 (5.4) 12 (4.9) 0.96 0.63-1.51 0.857
Total 559 (100) 313 (100) 246 (100)
Any resistance to the first-line ATD
Isoniazid 181 (32.9) 100 (32.0) 81(32.9) 1.04 0.73-1.49  0.806
Rifampicin 118 (21.1) 70 (22.4) 48 (19.5) 0.9 0.71-1.15  0.415
Ethambutol 102 (18.5) 62 (19.8) 40 (16.3) 0.78 0.51-1.21  0.281
Pyrazinamide 72 (30.8) 34 (35.8) 38 (27.3) 0.67 0.39-1.18  0.137

DST results for the second-line ATD of a number of MDR/RR MTB strains
MDR with drug

susceptibility to the second-line ATD 68 (57.6) 45 (64.3) 23 (47.9)
Pre-extensive drug resistance 32 (27.1) 18 (25.7) 14 (29.2)
Broad drug resistance 18 (15.3) 7 (10.0) 11 (22.9)
TOTAL 118 (100) 70 (100) 48 (100)
Any resistance to the second-line ATD
Group A
Levofloxacin 48 (9.5) 15 (5.8) 33 (13.5) 2.58 1.36-4.88 0.003
Moxifloxacin 41 (22.9) 19 (17.1) 22 (32.4) 2.31 1.14-4.70  0.027
Bedaquiline 8(9.6) 4(22.2) 4(6.2) 0.23 0.05-1.05  0.044
Linezolid 7 (8.5) 5 (26.3) 2(3.2) 0.09 0.02-0.52  0.006
Group B
Clofazimine 4(5.9) 1(16.7) 3(4.8) 0.25 0.02-2.91  0.311
Group C
Delamanid 14 (24.6) 4 (44.4) 10 (20.8) 0.33 0.07-1.45  0.124
Amikacin 31(17.6) 15 (13.5) 16 (24.6) 2.09 0.95-4.57  0.062
Capreomycin 24 (13.6) 11 (9,9) 13 (20.0) 2.27 0.95-5.42  0.06
Prothionamide 28 (24.6) 27 (25.0) 1(16.7) 0.60 0.07-5.36 1,000
DRS in MTB to the first-line ATD
MDR n=118 n=70 n=48
R-monoresistance 4(3.4) 2(1.7) 2(4.2)
HR-resistance 25(21.2) 16 (21.2) 9(18.8)
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HRE-resistance 49 (41.5)
HRZ-resistance 19 (16.1)
REZ-resistance 1(0.9)

HREZ-resistance 20 (17.0)

MBT with polyresistance

HE-resistance 15 (52.0)
HZ-resistance 7 (24.0)
HEZ-resistance 5(17.0)
EZ-resistance 2(7.0)

MBT with monoresistance

Isoniazid monoresistance 39 (64.0)
Ethambutol monoresistance 8(13.0)
Pyrazinamide monoresistance 14 (23.0)

33 (47.1) 16 (33.3)
9(12.9) 10 (20.8)
1(1.4) .
9(12.9) 11 (22.9)
8 (47.0) 7(59.0)
4 (24.0) 3(25.0)
4 (24.0) 1(8.0)
1(5.0) 1(8.0)
15 (60.0) 24 (67.0)
5(20.0) 3(8.0)
5(20.0) 9 (25.0)

Notes: MTB — Mycobacterium tuberculosis; TB — tuberculosis; MDR — multidrug resistance; RR — rifampicin-resistance; ATD — anti-tuberculosis drugs; H — isoniazid; R —

rifampicin; E — ethambutol; Z - pyrazinamide

pactHas rpynna 0-17 neT) HY B 0ZHOM U3 rpynn He oTmeyeHo (I rpyn-
na: OP=2,54; 95% [M1=0,85-7,65; p>0,05; Il rpynna: OP=2,09; 95%
AN=0,31-13,85; p>0,05), HO OTMeYeHa pPasHMLA B OTAE/bHbIX BO3-
pacTHbIX rpynnax: B rpynne 25-34 net | rpynnsl puck passutua MY/
PY MET B 3,4 pa3 okasanca Bbile, Yem B cpegu getert (OP=3,38;
95% OM=1,09-11,55; p=0,02), TaKas e cBA3b 0bHApyKeHa B BO3-
pacTtHow rpynne 55-64 neT no cpaBHeHuto ¢ AeTbMm (OP=3,91; 95%
AN=1,23-12,37; p=0,01). Bo Il rpynne Takoit cBA3n He 06HapYXeHO:
Npu CpaBHEHUW BO3PACTHOM rpynnbl 55-64 ¢ petbmm — OP=3,0; 95%
AN=10,42-21,1; p>0,05; B BO3pacTHoOi1 rpynne 25-34 neT no cpasHe-
Huto ¢ getbmmn — OP=1,8; 95% AWN=0,25-12,63; p>0,05. CpasHeHune
BO3pacCTHbIX rpynn 25-34 n 0-17 net 8 | v Il rpynnax nokasano craTu-
CTUYECKM 3HaUMMyto pasHuuy (aRR=2,9; 95% AN=1,1-7,68; p=0,03).

Mo npodeccnoHanbHol 3aHATOCTU BO Il rpynne obHapykeHa
CTaTMCTUYECKM 3HauMman ceasb MY/PY MBT c paboToii B meau-
UMHCKMX yupexaenunax (OP=3,21; 95% [W=1,50-6,89; p=0,05). B
uccnesyemblx rpynnax obHapy»eHa CTaTUCTUYECKM 3HaYMMasn CBA3b
mexay T6 ¢ M/TY/PY MBT u caxapHbim anabeTtom Kak B | (OP=1,83;
95% [WN=1,09-3,06; p=0,035), Tak u Bo Il rpynne (OP=2,68; 95%
AN=1,62-4,44; p<0,001). Bo Il rpynne oTMeYeHO CHUMKEHME YacTo-

Mayuexms! T ¢ MJ1Y/PY MET / TB patients with MDR/RR MTB

>65
55-64
45-54
35-44
25-34
20-24
18-19
0-17

30 20 10 10 20

B My4uHbl / male weHuwmHbl / female

Puc. 3. lNonoso3pacmHas cmpykmypa nayueHmos ¢ u 6e3 M/1Y/PY
MBT, lywaHbe, 2018-2021 ee.

— RR=3.0; 95% Cl=10.42-21.1; p>0.05; in the age group of 25-
34 years compared with children — RR=1.8; 95% CI=0.25-12.63;
p>0.05. Comparison of age groups 25-34 and 0-17 years in groups
I and Il showed a statistically significant difference (aRR=2.9; 95%
Cl=1.1-7.68; p=0.03).

Regarding professional employment in group II, a statisti-
cally significant relationship between MDR/RR MTB and work
in medical institutions was found (OR=3.21; 95% Cl=1.50-6.89;
p=0.05). In the study groups, a statistically significant relationship
was found between TB with MDR/RR MTB and diabetes mellitus
both in group | (RR=1.83; 95% CI=1.09-3.06; p=0.035) and group
Il (RR=2.68, 95% Cl=1.62-4.44, p<0.001). In group Il, there was a
decrease in the frequency of TB with MDR/RR MTB among drug
addicts (OR=2.47; 95% Cl=1.1-5.5; p<0.001). The selected groups
found no relationship between MDR/RR MTB and alcohol abuse,
family TB contact, HIV infection, viral hepatitis B and C, labor mi-
gration, and incarceration history. There was also no statistical-
ly significant association between MDR and the studied factors
among previously treated patients with PTB.

Mayuexmes! Tb 6e3 M/1Y/PY MBT / TB patients without MDR/RR MTB

55-64 23
45-54 31
35-44 27
25-34 53
20-24 47
18-19 17

0-17 22

100 50 50 100

B MyKuuHbl / male weHuwmHbl / female

Fig. 3. Sex and age distribution of TB patients with and without MDR/RR
MTB, Dushanbe, 2018-2021
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Tabauya 3 ®akmopel, GCCOUUUPOBAHHbIE C Nepsu4HOU MHOMecmeeHHoU nekapcmeeHHol ycmotyusocmeto MTh

Do nangemuu COVID-19 (I rpynna)

B nepuoa naHaemuu COVID-19 (Il rpynna)

Tbc Tb 6e3 Tbc Tb 6e3
Bcero MANY/PY MNY/PY ouw Bcero MAY/PY  MANY/PY ow
(n=313)  MBT MBT (5% am) P (n=246) MBT MBT  (95%Aau) P
(n=70) (n=243) (n=48) (n=198)
MyskaHbI, 0 (%) 147 (47,0) 38(54,3) 109(44,9) . 3% 0164 117(476) 25(521) 92(465) . .2 0485
! ! ! ! (0,88-2,02) ! ! ’ ! (0,72-1,99)
Bo3spact, M+SD 35,2+17,4 37,6116,7 34,5+17,5 1,000 38,1+16,5 40,0+15,1 37,6+16,8 1,000
[lo 18 ner, n (%) 31(9,9) 3(4,0 28(11,5) Ref 11 (4,5) 1(2,1) 10(5,0) Ref
Crapuwe 18 ne, n (%) 282(90,1) 67(96,0) 215 (88,5) 2,54 0,109 235(95,5) 47(97,9) 188 (95,0) 24 0,07
’ ’ ’ ) (0,82-7,34) ’ ’ ! (0,92-6,16)
3aHAToCTb, N (%)
Paboraiouie 34(11,0) 7(10,0) 27 (11,0) Ref 37(150) 9(19,0) 28(14,0) Ref
(kpome meapaboTHUKOB)
3,21
MeanumHckue paboTHUKM 6(2,0) - 6 (3,0) - 5(2,0) 3 (6,0) 2(1,0) (1,50-6,89) 0,05
MeHcroHepbl  MHBannapl 22 (7,0) 5(7,0) 17 (7,0) 0,77 0,621 27 (11,0) 4 (8,0) 23 (11,0) 1,93 0,189
P A ’ ’ Ph0,28-2,14) ’ ’ “h0,69-537)
CTyAeHTbl/WKONbHUKK/ 1,29 1,14
HeOpranMa0BaNHEE 59(19,0) 8(11,0) 51(21,0) (051328 %593 2 (10,00  6(13,0) 18(10,0) 049265 755
Be3paboTHble u 0,67 1,68
oMoxoaRTiKH 192 (61,0) 50(72,0) 142 (58,0) (032.137) %254 153 (62,0) 26(54,0) 127 (64,0) (093300 ©0%
dakTopbl pUcka, n (%)
2,27
YnoTpebneHune ankorons 4(1,3) 2(2,9) 2(0,8) (0,83-6,19) 0,217 4(1,6) - 4(2,0) - 0,320
YnotpebnexHue 4,57 1,29
HapPKOTUYECKMX CPeacTB 2 gles ) (3,71-5,64) 0,008 ) L) S (0,23-7,16) 0,770
o 1,83 2,66
CaxapHbiii gnabet 29(9,3) 11(157) 18(7,4) (L05-306 0035 33 (13,4) 19(9,6) 14(29,2) (1L61-435) <001
KOHTaKT B CeMbe 42 (13,4) 10(14,3) 32(13,2) 1,07 0,809 28(11,4) 8(16,7) 20(10,1) 1,57 0,199
z B <) (0,59-1,93) Z 5 *(0,82-3,00)
McTopus nuwenmnsa ceoboapl 2 (0,6) - 2(0,8) - 4(1,6) - 4(2,1) - 0,321
1,37 1,44
TpyAoBble MUTPaHTbI 27 (8,6) 8(11,4) 19 (7,8) (0,73-2,54) 0,343 26(10,6) 7 (14,6) 19 (9,6) (0,72-2,88) 0,314
BWY no3nTMBHbIN cTaTyC 16 (5,2) 5(7) 11 (4,6) 141 0,399 15(6,0) 4(8,0) 11 (5,6) 1,38 0,488
Y ’ ' (0,66-3,0) ' ' ©)0,57-3,33)
HBSAE no3uTHBHbiit 6(20) 2(30)  4(20) L3 o507 625 2083 41 23 0391
& ' ' ' (0,48-4,80) ’ ' 1 (0,54-5,58)
Anti-HCV nosuTuBHbIi 14 (4,6) 2(3,0) 12 (5,0) 0,63 0,467 12(5,0) 3(6,4) 9(4,7) 1,29 0,628
! ! ! (0,17-2,32) ! ! ! ! (0,48-3,57)
Tol T6 ¢ MNY/PY MBT cpeam nuy, ynoTpebastowmx HapkoTuieckume DISCUSSION

cpeactea (OW=2,47; 95% AM=1,1-5,5; p<0,001). B oTobpaHHbIX
rpynnax ceasb mexay MJ/TY/PY MBT u ynotpebneHmem ankorons,
KOHTaKTOM B cembe, Hannuymem BUY nHbekunm, BUpycHbIMU renatu-
Tamu B 1 C, TpynoBoit murpaument n amweHnem ceobogbl He obHa-
py*eHa. Cpeau paHee neyeHHbIX 60nbHbIX TB NEFKMX CTaTUCTUYECKU
3HaYMMon accoumauun mexgy MNY u msydyaembimu dakTopamu
TaKKe He 0bHapyKeHo.

OBCYXAEHUE

CornacHo aaHHbimM BO3 8 2019 T6 ¢ M/TY/PY MET pa3ssunca cpe-
av 3,3% BnepBsble BbiABAEHHbIX cayvaeB n 17,7% — paHee neyeHHbIX
6onbHbIX TBS. B Uccneayemoit koropTe yactota M/TY/PY MET cocta-

6 WHO. Global tuberculosis report 2020 [Internet]. 2021 [cited 2022 Feb 3].
Available from: https://www.who.int/publications/i/item/9789240013131
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According to WHO data, in 2019, MDR/RR MTB developed
among 3.3% of newly diagnosed cases and 17.7% of previously
treated TB patients®.

In the study cohort, the prevalence of MDR/RR MTB was
21% in newly diagnosed and 40% in previously treated patients
with PTB, which requires immediate measures to strengthen in-
fection control. A study conducted in Uganda among patients
with PTB registered in May 2018 — April 2019 showed an MDR-TB
prevalence of 6.4% among newly diagnosed cases, while among
previously treated cases, it comprised 11.8% [10]. In Mecca, the
prevalence of MDR was 1.5% and correlated with the male sex

6 WHO. Global tuberculosis report 2020 [Internet]. 2021 [cited 2022 Feb 3].
Available from: https://www.who.int/publications/i/item/9789240013131
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Table 3 Factors associated with primary MDR in MTB

TB with TB without

Before the COVID-19 pandemic (Group I)

During the COVID-19 pandemic (Group II)

TB with TB without

Total MDR/RR  MDR/RR OR Total MDR/RR MDR/RR OR
(n=313) MTB MTB (95% C1) (n=246) MTB MTB (95% C1) P
(n=70) (n=243) (n=48) (n=198)
. 1.34 1,2
Male patients, n (%) 147 (47.0) 38(54.3) 109 (44.9) (0.88-2.02) 0.164 117 (47.6) 25(52.1) 92 (46.5) (0.72-1.99) 0.485
Age, M+SD 35.2+17.4 37.6%16.7 34.5+17.5 1.000 38.1+16.5 40.0+15.1 37.6+16.8 1.000
Age under 18 y.o., n (%) 31(9.9) 3(4.0) 28 (11.5) Ref 11 (4.5) 1(2.1) 10 (5.0) Ref
Age 18+ v.0., n (%) 282(90.1) 67(96.0) 215 (88.5) © 822‘?7434) 0.109 235 (95.5) 47 (97.9) 188 (95.0) © 9;@ 16 007
Employment, n (%)
Employees
except healthcare . . . e . . . e
( health 34(11.0) 7(10.0) 27(11.0) Ref 37(15.0) 9(19.0) 28(14.0) Ref
workers)
3.21
Healthcare workers 6(2.0) - 6 (3.0) - 5(2.0) 3 (6.0) 2 (1.0) (1.50-6.89) 0.05
. . 0.77 1.93
Retirees and the disabled 22 (7.0) 5(7.0) 17 (7.0) (0.28-2.14) 0.621 27(11.0) 4(8.0) 23 (11.0) (0.69-5.37) 0.189
Students/schoolchildren/ 1,29 1.14
other children 59(19.0) 8(11.0) 51(21.0) (051328 05983 2 (10.0) 6(13.0) 18(10.0) (049265 °755
Unemployed and 0.67 1.68
housewives 192 (61.0) 50(72.0) 142 (58.0) (032-137) 0254 153 (62.0) 26 (54.0) 127 (64.0) (093-3.00) 00%
Risk factors, n (%)
Alcohol consumption 4(1.3) 2(2.9) 2(0.8) © 82?;-26719) 0.217 4(1.6) - 4(2.0) - 0.320
B o e 2006)  2(2.8) ; (3.741'_5; oy 0008 4(L6) 1(21) 3(5) (0.213'_279_ 1 0770
. 1.83 2.66
Diabetes 29 (9.3) 11 (15.7) 18 (7.4) (1.09-3.06) 0.035 33(13.4) 19(9.6) 14(29.2) (1.61-4.39) <0.001
. 1.07 1.57
Family TB contacts 42 (13.4) 10(14.3) 32(13.2) (0.59-1.93) 0.809 28(11.4) 8(16.7) 20(10.1) (0.82-3.00) 0.199
History of incarceration 2 (0.6) - 2(0.8) - 4(1.6) - 4(2.1) - 0.321
ey SR 27(86) 8(114) 19078 713327 sy 0393 26(106) 7(146) 19(86) 71;24 gy 0314
- 141 1.38
HIV-positive 16(5.2)  5(7.0)  11(4.6) (06630 ©3% 15(6.0) 4(8.0) 11(5.6) (057333 0488
L 1.51 1.73
HBsAg-positive 6(2.0) 2(3.0) 4(2.0) (0asas0) ©57 6 (2.5)  2(43)  4(21) (054554 ©391
. L 0.63 1.29
Anti-HCV-positive 14 (4.6) 2 (3.0) 12 (5.0) (0.17-2.32) 0.467 12 (5.0) 3(6.4) 9(4.7) (0.48-3.57) 0.628

Buna 21% y snepsble BbifBAeHHbIX U 40% — y paHee NeyeHHbIX 60/b-
HbIX TB nérkux, 4to TpebyeT HE3AMEANNUTENbHBIX MEP MO YCUAEHWUIO
MHPEKLMOHHOTO KOHTponA. MccnepoBaHune, npoBeaéHHoe B YraHae
cpegy naumeHToB ¢ Tb nérkux, 3aperncTpmpoBaHHbix B mae 2018 —
anpene 2019 rr., NOKa3ano cpeaun BNepsble BbIABAEHHbIX BONbHbIX
pacnpocTtpaHéHHocTb MY Th, pasHyto 6,4%, B TO Bpems, Kak cpeam
paHee SIeYeHHbIX Cy4yaeB 3TOT NOKasaTenb coctasun 11,8% [10]. B
Mekke yactoTa pacnpoctpaHéHHoctn MJTY coctasuna 1,5% u Kop-
penvposana ¢ Myxckum nosom [11]. Mo gaHHbIM PepepanbHOro
peructpa vy 6onbHbIX TB B Poccuiickoit deaepaumm no coCToAHMIO
Ha 31.10.2019 r. pacnpoctpaHéHHocTb MY TB coctasuna 34,2 (no
pasHbiM ®eaepanbHbiM oKpyram 14-55,1) Ha 100 TbicAY HaceneHus
[12]. Mo aaHHbIM Bacunbesoit MA c coasT. (2022) B Poccuiickoit de-
aepauun naHgemmsa COVID-19 He okas3ana CywwecTBEeHHOro BAUAHUA
Ha AMHAMWKY MOKasaTens pacnpocTpaHéHHoct Tb ¢ MY n bak-
TepuoBsblgeneHvem [13]. Cuctematmueckunii 063op 26 MccnesoBaHUN,

[11]. According to the Federal Register of TB patients in the Rus-
sian Federation, as of October 31, 2019, the prevalence of MDR-
TB was 34.2 (14-55.1 in different Federal Districts) per 100,000
population [12]. According to Vasilyeva IA et al (2022), in the
Russian Federation, the COVID-19 pandemic did not significantly
impact the dynamics of the prevalence of MDR-TB and MTB de-
tection [13]. A systematic review of 26 studies by Bykov IA (2022)
showed that patients with an incarceration history, low income,
the unemployed, homeless people, nicotine alcohol addicts, and
people of working age are more susceptible to MDR-TB [14].

Our study highlighted the shortcomings of DST for bacteri-
ologically confirmed PTB cases. In the studied population during
the pandemic, there was an increase in the frequency of second-
ary drug resistance, which indicated the need to improve com-
pliance with the rules of chemotherapy through controlled treat-
ment and introduce the appropriate approaches to treatment

365



Tilloeva ZKh Dynamics of MDR/RR MTB during COVID-19 pandemic

AVICENNA BULLETIN
Vol 24 * Neo 3 % 2022

npoBeAéHHbIN BbikoBbim MA (2022), nokasan, uto M/1Y T6 6onee
NOLBEP!KEHbl MALMEHTbl C UCTOPUEN AMLIEHUA CBOBOAbI, HWU3KMM
ypoBHeM foxoaa, 6e3paboTHble, avua BOMMK, nua ¢ HUKOTUHOBOM U
a/IKOrO/IbHOM 3aBUCMMOCTbIO, NI0AM TPYA0CNOCObHOro Bo3pacTa [14].

Hawe uccnenoBaHWe yKasano Ha HeLOCTATKU TeCTMPOBAHWA
NEeKapCTBEHHOMN YCTOMYMBOCTU B0NbHbIX TE Nérkmx ¢ bakTepuono-
TMYECKMM NOATBEPKAEHMEM. B Mcchesyemoi nonynauum B nepuog,
NaHAEMUM OTMEYAETCA YBENMYEHWE YaCTOTbl BTOPWUYHOM NeKap-
CTBEHHOM YCTOWYMBOCTM, YTO YKa3blBaeT Ha HEOOXOAMMOCTb Y/yd-
WeHUA ycnoBuUi AnA COBMOAEHUA MPaBWUA XMMMOTEPANWUM NyTEM
KOHTPO/NIMPYEMOTO JIeYEHWA, BHEAPEHUA NPUEMIEMbIX NMOAXOLO0B K
KOHTPO/IIO NIeYeHHA.

BbiCcOKMIA ypoBeHb ycToWuMBbIX lWTammos MEBT K Tpém u 6onee
NTN | paga cpeay CTPYKTYpbl nepsuyHoi MJTY yKasbiBaeT Ha Heao-
CTaTOYHble Mepbl MHYEKLMOHHOTO KOHTPONA. OTMeYaeTcs yBemye-
HMe YacToTbl NMEePBMYHOMN NEKAPCTBEHHON ycToMumBoctM MBT K Lfx
n Mfx B nepuog naHgemun COVID-19, 4yTo, BO3MOMKHO, CBA3AHO C
yBENMYEHMEM YACTOTbl HA3HAYEHMA 3TUX NPEnapaToB A1A NeYyeHus
NHEBMOHWM B nepuog, naHgemun COVID-19: no gaHHbIM Tocyaap-
CTBEHHOW CNy}KObl N0 HaZA30py 33 34PAaBOOXPAHEHWNEM U COLMANb-
HOM 3aLWMTbl HaceneHnsa Pecnybavkun TagxmkuctaH 3a 2020 rog no
cpaBHeHuio ¢ 2021 r. 3akynku Lfx 3ameTHO yBeanumnucs. Cnesyet
y4yecTb, uTo Lfx u Mfx BKAtoueHbl B OCHOBHYIO Fpynny BbICOKO3OdEK-
TUBHbIX NPenapaTos (rpynna A) A1 BKIOYEHUA BO BCE PEXUMbI Ne-
yeHua TB, B yactHocTn TB ¢ JIY MET [15], 6eCKOHTpONbHOE Ha3Haye-
HWe AaHHbIX NpPenapaToB NPMBEAET K UX NOTepe, YTO OTPA3UTCA Ha
YBEMYEHUN CMEPTHOCTU U BbIHYAMT CUCTEMY 3 PAaBOOXPAHEHMA K
NOWCKY HOBbIX NpenapaTos Ans neveHus Tb ¢ NY MBT [16, 17].

OCHOBHbIMM OrPaHUYEHUAMM AAHHOTO UCCNIEL0BAHNUA ABAAIOT-
cA: B OTOOPaHHbIX rpynnax 4oAs NauveHToB ¢ N1abopaTopHbIM Noa-
TBEpKAeHWeM Tb nérkux coctasuna 72% (953 u3 1316 6onbHbIX € Th
nérkmx); 10% obpasLos npu noarsepaAEHHOM T Ha o6cneaoBaHue
Hanpas/ieHbl He 6biau; U3 uncna 50 (7%) obpa3LoB 6e3 pesynbTaToB
TNY 15 06pasLoB nokasanu owmnbKy npu noctaHoske TNIY k NTN |
pAZa, ocTanbHble 35 6blAKM HaNpPaBaeHbl KAMHULUCTaMU Henpasuib-
HO C MOMETKOMN «KOHTPO/IbHbINY; AaHHbIE NPeACTaBAEHbl TONbKO A1A
60/1bHbIX, HAXOAALLMXCA HA MOMEHT pernctpauumm B r. [ywaHbe, yto
BK/IOYAET BHYTPEHHUX MWUIPAHTOB, CTYAEHTOB U3 APYrUX PETMOHOB
CTpaHbl; MOJYYEHHbIE PE3y/IbTaTbl He MOTYT HbITb MHTEPNPETUPOBA-
Hbl ANA APYrUX PerMoHoB Pecnybavku TagsKMKUCTaH.

3a nepuopa naHAeMuM oTMevaeTca peructpauma Tb nérkmx c
MJY/PY MBT cpefyn paboTHUKOB MEULMHCKUX YUPERAEHUN, UTO
TpebyeT co3gaHua 6naronpuATHON cpeabl 415 3aLMTbl PabOTHUKOB
CUCTEMbI 340aBOOXPAHEHUA.

Habntogaetca cHuxeHune YactoTtbl TB ¢ MAY/PY MBT cpe-
AN vy, ynoTpebnslowmx HapKOTUYECKMe CcpeacTBa B nepuog,
COVID-19, xota Habntofaemoe passvume CTaTUCTUYECKM 3HAYMMO,
TEM He MeHee OHO KacaeTcsA HebO/bLLOro YMcna cayyaes u Tpebyer
JaNbHeNLnX HabnoaeHun,

B oto6paHHbIx rpynnax ceasb mexay M/Y/PY MBT un BUY He
obHapyKeHa, XOTA B OT/IMYME OT LAHHOTO MUCCeA0BaHUs, B KoropTe
BMepBble BbiABNEHHbIX NnaumeHToB Tb nérkux 2016-2019 roga 6bina
obHapy:KeHa accoumaumna mexay BUY v MY sosbyautens (OLL=2,3;
95% AW=1,1-4,9; p=0,03) [18], 4TO, BO3MOHO, CBA3aHO C 0COBEHHO-
cTAMK pacnpoctpaHenna MJ1TY MBT B koroptax 2016-2017 rr.

3AKNIOMEHUE

PacnpocTpaHEHHOCTb KaK NepBUYHON, TaK M BTOpMYHO MY/
PY MBT ocrtatotca Bbicokumu. B nepuog naHaemum COVID-19 ot1-
MEYEHO CTAaTUCTMYECKM 3HAUYMMOEe YBEe/MYEeHWEe YacToTbl MOHOpe-
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control. The high level of resistant MTB strains to three or more
first-line ATD in patients with primary MDR indicates insufficient
infection control measures. There was an increase in the preva-
lence of primary MTB drug resistance to Lfx and Mfx during the
COVID-19 pandemic, which may be due to the rise in the frequen-
cy of these drugs' prescription for the treatment of pneumonia
during the COVID-19 pandemic. According to the State Supervi-
sion Service for Health Care and Social Protection of the Popula-
tion of the Republic of Tajikistan for 2020 compared to 2021, Lfx
purchases have markedly increased. It should be taken into ac-
count that Lfx and Mfx are included in the leading group of highly
effective drugs (group A) to be used in all TB treatment regimens,
in particular, drug-resistant TB [15]. Uncontrolled prescription of
these drugs will lead to their failure, which will affect the increase
in mortality and force the healthcare system to search for new
drugs for the treatment of drug-resistant TB [16, 17].

The main limitations of this study are: in the selected
groups, the proportion of patients with laboratory-confirmed PTB
was 72% (953 out of 1316 patients with PTB); 10% of samples
with confirmed TB were not sent for examination; out of 50 (7%)
samples were without DST results, 15 samples showed an error
during DST for first-line ATD, the remaining 35 were incorrectly
marked as "control" by the clinicians; data were presented only
for patients who were in Dushanbe at the time of registration,
which included internal migrants, students from other regions of
the country; the results obtained cannot be extrapolated for dif-
ferent areas of the Republic of Tajikistan.

During the pandemic, PTB with MDR/RR MTB has been reg-
istered among healthcare workers, which requires a safe environ-
ment to protect healthcare workers.

There was a decrease in MDR/RR MTB prevalence among
drug addicts during COVID-19; although the observed difference
was statistically significant, it involved a small number of cases
and required further observation.

No association between MDR/RR MTB and HIV was found
in the selected groups, although in contrast to this study, in the
cohort of newly diagnosed PTB patients in 2016-2019, an associ-
ation was found between HIV and MDR of the pathogen (OR=2.3;
95% Cl=1.1-4.9; p=0.03) [18], which could be due to the features
of MDR prevalence in the 2016-2017 cohorts.

CONCLUSION

The prevalence of both primary and secondary MDR/RR
MTB remains high. During the COVID-19 pandemic, there was a
statistically significant increase in the frequency of monoresis-
tance, an increase in secondary MDR/RR MTB, and a three-fold
increase in resistance to fluoroquinolones, which indicates the
need to strengthen pharmacological surveillance of the use of flu-
oroquinolones, application of information technologies for con-
trolled treatment. Resistance to three or more drugs, as well as
an increase in the frequency of MDR/RR MTB among healthcare
workers, requires the expansion of the implementation of anti-TB
infection control measures and the protection of healthcare staff.
The association of MDR/RR MTB with diabetes mellitus and the
age group of 25-34 years dictates preventive measures to be di-
rected against the spread of MDR/RR MTB in these groups. Send-
ing samples for culture and DST involves monitoring by the City
Center for the Protection of the Population from Tuberculosis.
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3UCTEHTHOCTM, yBeNNYEHUA BTOpuUYHOM MJTY/PY MBT, nosbileHune
YCTOMYMBOCTM K GTOPXMHONOHAM B TpW pasa, YTO yKasblBaeT Ha
HeobXxoAMMOCTb ycuneHus GpapmaKoaorMyeckoro Hazi3opa 3a npu-
MeHeHVWeM (TOPXMHOMOHOB, MCMO/b30BaHUA WHPOPMALMOHHBIX
TEXHONOMUI A1 KOHTPOZIMPYEMOTO IeYeHUs. YCTOMUMBOCTb K TPEM
n 6onee npenapatam, a Takxe ysennyeHue yactotel MJTY/PY MBT
cpean paboTHUKOB MEAMLMHCKUX yupexaeHui TpebyeT paclim-
PEHWA BHeLpPEeHWs Mep NPOTUBOTYBEPKYNE3HOTO MHGbEKLMOHHOMO
KOHTPO1A, 3aLLMTbl NepCoHana CUCTeMbl 34paBoOXpaHeHna. Accoum-
auma MNY/PY MBT c caxapHbim anabetom 1 BO3pacTHOM rpynmnoit
25-34 net TpebyeT HanpasuTb NPOPUNAKTUYECKME MEPONPUATUA NO
npeaoTepaLleHnio pacnpoctpaHeHdus M/Y/PY MET Ha 3t rpynnbl
HaceneHus. HanpaBneHnue obpasuos Ha nocee u T/14 Tpebyet mo-
HWTOPWHra CO CTOPOHbI PYKOBOACTBA [OPOACKOrO LEHTPa 3aLMTbl
HaceneHwus ot Tybepkynésa.
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MHTepec K 3TOMy COeIMHEHUIO BO3pacTaeT N0 Mepe 0CO3HaHMA
€10 PONU B OTTOKE U perynauum notoka AiMmdbl, a Takxke npu 3abone-
BaHWAX PA3/INYHbIX OPraHoB v cucTem. Takum 06pasom, HECMOTPA Ha
KosioccanbHoe 3HayeHue JIBC B opraHusme, ero posb v GyHKLMA A0
CMX MOP OCTAlOTCA A0 KOHLA HeACHbIMW. OTBETbI Ha AaHHblE BOMPOChI
MOTYT HOCWTb Kak GyHAAMEHTANbHbIN, TaK U NPUKNAAHOW XapaKTep
4NA aHaToOMuKMK.

B cBA3M C 3TUM, aKTyanbHO U3ydeHne GYHKLMOHANbHbIX XapaK-
TEPUCTUK CTPOEHUA N1eBoro LeHTpanbHoro J/IBC 1 onpegeneHve ero
ponu B noructuke ammobl. JaHHOE COYCTbe UMEET, AeUCTBUTE/BHO,
UCKIOUYUTENbHOE 3HAYEHWE, TaK Kak IMMda 1 KPOBb, Kak pasHOBMUA-
HOCTW KUIKOW COEAMHUTENbHOM TKaHW B MOJIOCTAX COCYAOB, 06be-
OVHAIOT TKAHEBbIe XMUAKOCTU BCEX OPraHOB B X TKAHEBbIX KaHaNax B
€4VHYI0 LUPKYNALMOHHYIO CUCTEMY OpraHu3Ma (rymopasibHas CBA3b).

FNN v ero ponb B numdatuyeckoin cucteme

NC coctouT 13 ceTeit MMMPATUYECKUX KanUANAPOB; BHYTPUOP-
raHHbIX IMMPATUYECKUX COCYL0B, OTBOAALLMX MMMPY U3 ninmdaTnye-
CKUX KanwuanfapoB; BHEOPTaHHbIX MMMQATUYECKUX COCYAO0B, OTBOAA-
wmx aumdy us MMMPaTUYECKMX COCYA0B OPraHoB B AMmdaTUYecKue
y3/1bl 1 6onee KpynHbIX NMMPATUUYECKUX COCYA0B, OTBOAALLMX MY
u3 numdoysnos B AMmdaTuyeckue CTBObI (NMpaBble W NeBble APEM-
Hble, NOAK/UYMYHbIE, BPOHXOCPELOCTEHHDBIE, MOACHUYHbIE) 1, Aanee,
B IMM®aTHYeCKMe NPOTOKM, CEBa U CNPaBa BNajatoLume B BEHbI Len
B8 06/1aCTV 1€BOTO W MPaBOro BeHO3HOTO ya Muporosa [4, 5].

[N sABNAeTcA KpynHeWWUm cocynom AMmMQaTUYeckoin cucte-
Mbl. OH 0oTBOAMT bonbLylo YacTb AMMPbl Tena obpaTHO B Kpose-
HOCHble cocyabl Yepe3 J/IBC. OBbIMHO yCTbe MPOTOKA OTKPbIBAETCA
B /IEBbIA BEHO3HbIV YrON UM B KOHEYHbIM OTAen obpasytolmx ero
BeH [6]. /lumda, Bnagatowan B KPynHble BEHbl, COCTaBAAET MeHee
0,05% BeHO3HOro Bo3BpaTa. ITOT ropa3go H6onee MeaeHHbIN TpaHC-
nopT AMMdbl, NprMmepHo 8-12 N B AeHb, N0N0BUHA 06bEMA KOTOPOW
BO3BpaLLaeTca B 60/1bLUOM Kpyr KpOBOOOpaLLeHMA Yepes AMmdaTuye-
CKMe y3/bl, @ Apyras Nos0BMHA — Yepes KpyrHble BEHbI, U 3TO 3acTaB-
NAET CUCTeMy BbICTYMaTb B KayecTse AOMONHUTENbHOMO pesepsyapa
LNA KUAKOCTeH, 06pasyroLmxca 3a CHET GUABTPALMM NNa3Mbl Yepes
CTEHKM MMKPOCOCYA0B M MHTEPCTULMANbHOE NPOCTPaHCTBO [7]. Jlum-
ba copepuT BeNoK, NULLEBble MNUAbI, METABOIUTDI, SNEKTPONUTDI,
BUTaMMHbI, UMMYHOINI06YIMHBI M IMMOLNTDI.

B yctbe M umeeTcA NapHbli knanaH, 06pa3oBaHHbIN BHYTPEH-
Heln ero 060/104KOM, TakMe ABYCTBOPYATbIE KanaHbl pacnonaraTcs
BAonb npocseta [N 1, N0 pasHbIM UCTOYHUKAM, HACYUTHIBAKOT OT
7 8o 14 v npenAaTcTBYtOT 06paTHOMY TOKY NMMdbI U 3abpacbiBaHMIO
KpoBM U3 BeHbl. MpeaplayLlume onncaHWA 3TOro KaanaHa yacto npo-
TUBOpPEYAT Apyr APYry, @ ero TouHasa ¢opma M GyHKLMA Yy YenoBeka
0CTaloTCA HeACHbIMMK [8].

Mepen BnageHnem B BeHbl [JIM 1 gpyre KONNEKTOPbI YacTo
06pasyioT «eNbTy», T.e. PAa3BETBAAIOTCA Ha Honee Meskue cocyabl.
dopma «aenbTbi» U guameTp 06pasyioLLmx e€ cocya0B UMEHOT 3HaYe-
HWe NpW APEeHMPOBaHMM NPOTOKA, KOTOPOE NMPUMEHAETCA B KMHUKE
npu TAXENbIX 3a601eBaHNUAX, OXKOrax, OTPaBNEHUsAX, 0CODEHHO npwu
peaHMmauum 6onbHbIx. Mpy 3TOM, HACbILEHHAA TOKCUYECKMMU Be-
LectBamun numda 13 wenHoi Yactu 11 BbIBOAWUTCA U3 OpraHW3ma,
oyunwaetca (nogsepraerca AMMpocopbLmMm) M 3aTem BO3BPALLAETCA B
OZHY 13 NOBEPXHOCTHbIX BEH.

AHaTomMnueckas

otaena 1M u NBC

MaTTepH BeTBAEHMA TepMWHanbHoro otaena [N (TOMIM) w
pacnonoxeHue ero Bnagexus (/1BC) B neBbli BEHO3HbIN Yroa CUbHO
BapbupytoT. /1N 06bIYHO BNaJaeT BO BHYTPEHHIO APEMHYIO BEHY,

reTeporeHHoCTb TeEPpMUHANbHOIO
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A deeper understanding of its role in the outflow and regu-
lation of lymph flow, as well as in diseases of various organs and
systems, increases interest in the LVJ. Thus, despite the high im-
portance of LVJ in the body, its role is still not completely clear.
The answers to these questions will be beneficial to both funda-
mental and applied anatomy.

In this regard, it is important to study the functional char-
acteristics of the left central LVJ structure and determine its role
in lymph flow logistics. This junction is, indeed, of exceptional
importance, since lymph and blood, as types of liquid connective
tissue in the vascular lumen, combine the tissue fluids of all or-
gans in their tissue channels into a single circulatory system of
the body.

TD and its role in the LS

The LS consists of networks of lymphatic capillaries, intra-or-
gan lymphatic vessels that drain lymph from the lymphatic capil-
laries, extra-organ lymphatic vessels that collect lymph from the
intra-organ lymphatic vessels and deliver it to the lymph nodes,
and larger lymphatic vessels draining lymph from the lymph
nodes to the lymphatic trunks (right and left jugular, subclavian,
bronchomediastinal, lumbar) and, further, into the lymphatic
ducts, entering the left and right veins of the neck in the region of
the left and right Pirogov's venous angle [4, 5].

The TD is the largest vessel of the lymphatic system. It di-
verts most of the body's lymph back to the blood vessels via the
LVJ. Usually, the ostium of the duct opens into the left venous an-
gle or into the final segment of the veins forming it [6]. Lymph
flowing into large veins accounts for less than 0.05% of venous
return. This lymph flow is much slower, approximately 8-12 li-
ters per day, half of which is returned to the systemic circulation
through the lymph nodes and the other half - through the large
veins, and this causes the system to act as an additional reservoir
for fluids formed due to plasma filtration through the walls of mi-
crovessels and the interstitial space [7]. Lymph contains protein,
dietary lipids, metabolites, electrolytes, vitamins, immunoglobu-
lins, and lymphocytes.

At the TD ostium, there is a paired valve formed by its inner
layer; such bicuspid valves are located along the lumen of the TD
and, according to various sources, their number varies from 7 to
14, and they prevent the reverse flow of lymph and regurgitation
of blood from the vein. Previous descriptions of this valve often
contradicted each other, and its precise form and function in hu-
mans remain unclear [8].

Before joining the veins, the TD and other collectors often
form a "delta", i.e. branch into smaller vessels. The shape of the
"delta" and the diameter of the vessels forming it are important
for the drainage of the duct, which is used in the treatment of
serious illnesses, burns, and poisoning, especially in the resuscita-
tion of patients. During this procedure lymph saturated with toxic
substances from the cervical part of the TD is removed from the
body, undergoes purification (through lymphosorption) and then
returned to one of the superficial veins.

Anatomical heterogeneity of the terminal TD and LVJ

The branching pattern of the terminal part of the TD (TPTD)
and the location of its confluence (LVJ) into the left venous angle
are very variable. The TD usually drains into the internal jugular
vein, subclavian vein, or directly into the venous angle. TD can
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NOAKMOUNYHYIO BEHY UM HEMOCPELCTBEHHO B BEHO3HbIW yron. [N
MOXET CYyLLEeCTBOBaTb KaK OAMH COCYA, TOTAQ OAMHOYHbIA Tun TO-
71N ocTaétca eAMHbIM HA BCEM NyTW NPOAEraHnA OT YPOBHA BXOAa B
rpyaHyto knetky u ao JIBC. Takxke [J1T MOXeT MMeTb HEeCKO/IbKO Tep-
MUWHaNbHbIX BETBEMN, COCTOALLMX U3 ABYX UAM Bonee NPOTOKOB, CXO-
JALWMXCA UNKM PACXOAALLMXCA B NtOBOIN TOUKe, UTO ONpesenseTca Kak
MHOKeCTBeHHbIV TMn TOT/M, KaxKabli TUN NPU STOM UMEET COBCTBEH-
Hoe coobLeHWe ¢ BeHamu. TepMUHaIbHOE paclumperue (amnyna, me-
LUOYEK, aMNynsapHoe paclumperue) I TakKe yacTo onucbiBaetcs [9],
N MOXKET NpucyTcTBoBaTh Y 40% Ntoseit. B HEKOTOPbIX MCCNef0BaHUAX
coobuaetcs, yto /1M 3aKaHYMBaETCA B IMMPATUHECKOM MELLIKE.

Y niopeii pnametp TOMN konebnetcs ot 2 go 5 mm [10]. Mpwu
Ha/NMYMM HEeCKoNbKKMX npoTokoB B TOI/IN guameTtp Konebnetca ot
0,5 10 3 MM Ha KaxkAblii NPOTOK. ITOT AMAMETP YBEMUYMBAETCA C
BO3PacToM NpumepHo Ha 0,02 mm 3a rog *usHu [11], xoTa cBA3b
MeXay Bo3pacTom 1 guameTpom ocnapusaetca [10]. /1M1 koco npo-
HWKaeT B BEHO3HYIO CTEHKY U CyXKaeTcA, OTKPbIBAACh B NPOCBET Npu-
HUMaIOLLEN BEHbI.

B TOI/IN pa3nunyatoT Aga TMNa KNanaHoB: OAMH A/VHHbLIN ABY-
CTBOPYATbIN «IOCKYTYATbINY YCTbEBOM KAanaH, PacnoNOMKeHHbI B
mecTe oTKpbITUA JIBC, M HECKONbKO B6onee KOPOTKUX ABYCTBOPYATbIX
NONYNYHHBIX KNAaNaHOB, PAacnoNoXKeHHbIX NpokcnumanbHee TOIM ne-
pes /IBC. YcTbeBOM KnanaH COCTOMT M3 ABYX IOCKYTHbIX CTBOPOK. ITU
CTBOPKM OBbIYHO PACMONONKEHDBI KOCO MO OTHOLIEHMIO K TEPMUHA/b-
Homy npocseTy [J11 n3-3a kocoro npukpenaeHus 71N K cTeHKe BeHbl,
pacnonaran 0AHy U3 CTBOPOK aHaTOMMYECKM BblLLe ApYroi.

Y yenoBeka Nepeblii ABYCTBOPYATbIV NOMYAYHHbIV KNanaH 4acto
pacnonaraetca B npegenax 10 mm ot yctba kKnanaHa 8 TOMIN. Mpok-
CMMaJIbHEe 3TOro C NepeMeHHbIMU UHTEpBanamm 2,5-12 mm Habato-
[al0TCA HECKONbKO APYrUX [BYCTBOPYATbIX MOAYAYHHbIX K/AanaHoB.
CTBOPKM ABYCTBOPYATbIX NOMYNYHHbIX KNaNaHOB BbIXOAAT B NMPOCBET
NN, npefoTBpaLLan PeTPOrpaAHbIN KPOBOTOK. [10NyAYHHbIE KAanaHbl
BapuabenbHo pacnpeaeneHsl no xogy 1M ¢ HaMbONbLIMM KX KoNnYe-
CTBOM B LUEHOM OTA€e/Ee. 3T KanaHbl 06bIYHO ABYCTBOPYATHIE (pUC.
1, 2A, 2B), x0T uHorga moryT ¢opMMpPOBaTLCA TPEX- U OQHOCTBOPYA-
Tble Knanatbl (puc. 2C, 2D). NMonoxeHue KnanaHa cBA3aHO C y4acTKa-
MM MOBbILWEHHOMO AABNEHWUA U3-33 CAABNEHWUA COCEAHVMMM CTPYKTY-
pamu cpefocTeHua, Hanpumep, Tam, rae /11N nepecekaeTcs aopToi
1 nuwesogom [12].

Mo HeKOTOPbIM AaHHbIM 3apybeXHbIX Uccnenosatene bbi1o
BbIAB/IEHO, YTO MCCNEL0BAHMA TPYNOB NOKa3blBalOT YacToTy obHapy-
wenua JIBC ot 74% po 100%. Mpwu 3TOM, MCNONb3yA YNLTPa3BYKOBOE
nccnegosaHue in vivo [10], MoXHO 6b110 BM3yanusuposatb TOMM
B 96% cnyyaes, HO KnanaHbl, PacnosoXeHHble HEeNoCpeaCTBEHHO B
NBC, 66111 BUAHBI TONbKO Y 40% Y4acTHUKOB UccnesosaHums (n =585)
[13].

Takum ob6pasom, JIBC n TOM/IN cHabKeHbl YHUKANbHBIM MeXa-
HWU3MOM KNlanaHHOM CMCTEMBI, KOTOPbIW CNOCOBEH PeryaMpoBaTh TOK
mmosl M NpesoTBpaLLaTh 3a6poc KPoBM B IMMPATUUECKUIA KONNEK-
Top. HecmoTpA Ha 3TO, NO A0 KOHUA HEBbIACHEHHbIM MPUYMHAM, B
page cnyyaes, kKnanaHbl B TOIJIMN u JIBC moryT 1 BOBCe OTCYTCTBOBATD,
4TO rOBOPUT 06 aHATOMMYECKOM reTepOreHHOCTU ;@HHOTO KOMMIEKCA.

Puc. 1 Makponpenapam knanaHa /IBC (cobcmeeHHbie 0aHHble, pomoepa-
us ob6vekmugom 50 mm, F 1.8). Mpumep acummempuyHo20 08yCcmMeopYa-
mo2o nosynyHHo20 KnanaHa. C8o0600HbIe Kpas CMBOPOK KAANAHA C/uea-

7uck ¢ 0beux cmopoH, 0bpasys 08a KOHMpgopca (YépHele cMpenku)

exist as a single duct, in this case, a single type of TPTD persists
along the entire path from the level of the thoracic outlet to the
LVJ. TD may also have several terminal branches, consisting of
two or more ducts, converging or diverging at any point, which
is defined as a multiple type of TPTD, while each branch has its
own communication with the veins. Terminal dilatation (ampulla,
pouch, ampullary dilatation) of TD is also often described [9], and
may be present in 40% of people. Some studies report that TD
ends up in the lymph sac.

In humans, the diameter of TPTD ranges from 2 to 5 mm
[10]. In the presence of several ducts in TPTD, the diameter rang-
es from 0.5 to 3 mm for each duct. This diameter increases with
age by about 0.02 mm per year of life [11], although the relation-
ship between age and diameter is disputed [10]. TD obliquely
penetrates the venous wall and narrows, opening into the lumen
of the receiving vein.

Two types of valves are distinguished in TPTD: one long bi-
cuspid “patchy” ostial valve located at the opening of the LVJ, and
several shorter bicuspid semilunar valves located proximal to the
TPTD before the LVJ. The ostial valve consists of two patchy cusps.
These cusps are usually located obliquely with respect to the ter-
minal lumen of the TD due to the oblique attachment of the TD to
the vein wall, placing one of the cusps anatomically higher than
the other.

In humans, the first bicuspid semilunar valve is often locat-
ed within 10 mm of the orifice of the valve in the TPTD. Proxi-
mal to it, several other bicuspid semilunar valves are observed
at variable intervals of 2.5-12 mm. The leaflets of the bicuspid
semilunar valves protrude into the lumen of the TD, preventing
retrograde blood flow. The semilunar valves are variably distrib-
uted along the TD, with the largest number in the cervical region.
These valves are usually bicuspid (Figures 1, 2A, 2B), although
tricuspid and unicuspid valves can occasionally be seen (Figures
2C, 2D). The position of the valve is associated with areas of in-
creased pressure due to compression by adjacent structures of
the mediastinum, for example, where the TD is crossed by the
aorta and esophagus [12].

According to some data, the frequency of detection of LVJ in
the cadavers varies from 74% to 100%. At the same time, using in
vivo ultrasound [10], it was possible to visualize TPTD in 96% of
cases, but the valves located directly in the LVJ were visible only
in 40% of study participants (n=585) [13].

Fig. 1 Gross specimen of the ostial valve (own data, photograph with a 50

mm lens, F 1.8). An example of an asymmetric bicuspid semilunar valve. The
free edges of the valve flaps merged on both sides, forming two abutments

(black arrows)
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OcobeHHOCTH rucTtonornyeckoro crpoeHua TOTNN wu

NBC

CreHKa 11N cocTouT 13 TPEX XOPOLLO PA3BUTbIX CIOEB: UHTUMBI,
MeAMU U aABEHTULMW. B TepmuHanbHOW obnactu [ umeeT TOHKy10
WHTUMY, 0OPa30BaHHYI 3HAOTENNANbHLIMU KNETKAMU, U TOHKUW
cyb3HaoTENNANbHbIN cnoi. Cy63HAOTENUANbHBIN CIOW COCTOWUT U3
KOMM/eKca NPOAO/bHO M KOCO PACMOOMKEHHbIX FNagKOMbILWEYHbIX
KNETOK M COeAVHUTEIbHOW TKaHW. MpUCyTCTBYIOT aMUHUH, dnbpo-
HEeKTMH 1 KonnareH | u Il Tunos. B otanyme ot octanbHoM Yactu 1M1,
TEPMMHa/IbHaA ero YacTb JIMLIEHA BHYTPEHHEN 31aCTUYHOM NAACTUH-
Ku. CpepHuid CNoi COLEPKUT HECKOMbKO KOMMAKTHBIX KOJIbLEBbIX
TN3AKOMbILLEYHbIX BONOKOH, 3/1aCTUHECKMX BOIOKOH U KOMNAreHOBbIX
BOJIOKOH TWNa | 1 Ill. ABEHTULMA MMEET HanBOAbLLYIO TONLLMHY CTEH-
Ku [J1N v BKAOYAET COEANHUTENbHOTKAHHbIN KOMMIEKC NaMUHMHA U
KonnareHa Tmna | v lil. TonwpyHa CTEHKM Y MONOABIX NH0AEeN COCTaBNAET
npumepHo 0,45 mm, ymeHbLUaACcb NpumepHo Ha 20% y NOXWABIX /to-
Zel ¢ noTepei NpenMyLLEeCTBEHHO INALK0N MYCKYNaTypbl.

Mo maHHbIM 3apybexkHbIX uccaenosaTeneit Obio TaKke onpe-
ZeneHo, yto JIBC umeet 60/1ee TOHKYI0 MHTUMY, COCTOALLYIO U3 TOH-
KOro aHpoTenus v bonee Tonctoro cy6aHaoTennanbHoro cnosa [14].
JHAOTENWIN YETKO BbIAENAETCA NPU OKPALUMBAHWMKM, a cybaHaoTenw-
a/IbHbIV CNIOV XapaKTEPU3YETCA HAIMUUEM [AAKOMBILIEYHBIX KNETOK,
3/1ACTUYECKMX M KONNAreHoBbIX BONOKOH. JIBC cogep»KuUT BHYTPEHHIOH0
371aCTUYECKYIO NNACTUHKY, B OT/IMYME OT TEPMUHANbHOM cTeHKu 1M,
00pasytoLLyto TOHKYt0 CeTKoobpasHyto CTPyKTypy. Kpome Toro, nna-
CTUHKY OKPYKatoT AB8a-TPW €105 NPOAO/bHO PACNONOMKEHHbIX NagKo-
MbILIEYHBIX KNETOK. B Meaun 0BHapyKUBAKOTCA TOHKME MbILLEYHble
BOJIOKHA, 06pasylolme Ny4YKku, pacrnonoKeHHble NPOAONbHO, HEKo-
TOpble U3 KOTOPbIX OPMEHTUPOBAHDBI B APYrMX HanpasaeHuAX. B atom
cnoe 0bHapyK1BALOTCA peaKasn coeanHUTENbHAA TKaHb (BK/IHOYasA KO-
nared | n lll TMNOB) M anacTUYecKkme BoNoKHA. CNoM MafKMX Mbilley-
HbIX BOMIOKOH CTEHKM [Tl pacnpocTpaHAeTcA Ha OCHOBAaHMA CTBOPOK
YCTbEBbIX K/1ANaHOB, HO He Ha caMM CTBOPKM [15].

Puc. 3 Mukpogomozpagus /1BC (mpuxpomHoe okpauwiusaHue no Mac-
COHY, MacwmabHas nuHelika — 200 mxm). I7111 (TD) cnusaemca ¢ 8eHol
(V) no kacamensHol. KnanaH e JIBC umeemcs (cmpesku). KonnaeeH
OKpawueaemca 8 CUHUL ysem, 2100KOMbILWEYHbIe KemKu (U 3pumpo-
yumel) — 8 KpacHell ysem [8]

Fig. 3 Micrograph of LVJ (Masson's trichrome staining, scale bar — 200
um). TD tangentially merges with the vein (V). There is a valve in the LVJ
(arrows). Collagen stains blue, smooth muscle cells (and erythrocytes)
stain red [8]
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Puc. 2 MuKpoKoMNbIOMepHaA MoMO2pagus KAanaHHeIX U beckia-
narHeix /1BC (MacwmabHas auHelika A, B—1 mm; C, D — 0,7 mm). A
— dgycmeopyameili nonynyHHeIl KnanaH (cmpesnku); B — 06bémHas 8u-
3yanusayus paspesa A; C—becknanarHbili /1BC (cmpesnka); D — 06bEm-
Has eusyanusayus paspesa C; V — eeHosHebil npocgem; TD — epyoHoli
npomox [8]

Fig. 2 Microcomputed tomography of valvular and valveless LVJ (scale
bar A, B—1mm; C, D—0.7 mm). A— bicuspid semilunar valve (arrows);
B — volumetric visualization of section A; C — valveless LVJ (arrow); D —
volumetric visualization of section C; V — venous lumen; TD — thoracic
duct [8]

Thus, LVJ and TPTD are equipped with a uniqgue mechanism
of the valvular system, which is able to regulate the lymph flow
and prevent blood from regurgitation into the lymphatic collec-
tor. Despite this, for completely unclear reasons, in some cases,
valves in TPTD and LVJ may be completely absent, which indicates
the anatomical heterogeneity of this complex.

Histological structure of TPTD and LVJ

The TD wall consists of three well-developed layers: intima,
media, and adventitia. In the terminal region, the TD has a thin
intima formed by endothelial cells and a thin subendothelial lay-
er. The subendothelial layer consists of a complex of longitudinal-
ly and obliquely arranged smooth muscle cells and connective tis-
sue. Laminin, fibronectin, and collagen types | and lll are present
in it. Unlike the rest of the TD, its terminal part is devoid of an
internal elastic lamina. The middle layer contains several compact
circular smooth muscle fibers, elastic fibers, and type I and IlI col-
lagen fibers. Adventitia is the thickest layer of the TD and includes
a connective tissue complex of laminin, and collagen type | and
Il. The wall thickness in young people is approximately 0.45 mm,
decreasing by about 20% in older people with predominantly
smooth muscle cell loss.

It was also determined that the LVJ has a thinner intima,
consisting of a thin endothelium and a thicker subendothelial
layer [14]. The endothelium is clearly distinguished by staining,
and the subendothelial layer is characterized by the presence of
smooth muscle cells, elastic, and collagenous fibers. LVJ contains
an internal elastic lamina, which forms a thin mesh-like structure
in contrast to the TPTD. In addition, the elastic lamina is sur-
rounded by two or three layers of longitudinally arranged smooth
muscle cells. In the media, thin muscle fibers are found, forming
bundles arranged longitudinally, some of which run in different
directions. This layer contains loose connective tissue (including
type | and Ill collagen) and elastic fibers. The layer of smooth
muscle fibers of the TD wall extends to the bases of the cusps of
the ostial valves, but not to the cusps themselves [15].

Thus, the histological structure of the LVJ is a unique combi-
nation of muscle, connective tissue and elastic fibers (Fig. 3). The
coordinated contraction of the muscle bundles and the muscle
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Takum 06pasom, ructonornyeckoe ctpoeHue JIBC npeacrasaset
€0601 YHWKaNbHOE COYEeTaHME MbILWEYHOMN, COEANHUTENBHOMN TKAHeH
M 3N1aCTUYECKUX BONOKOH (puc. 3). KoopanHupoBaHHOe COKpalleHue
MbILLEYHbIX MYYKOB M MbILEYHOTO COUHKTEPA CMOCOBCTBYET YKOPO-
YEHUIO U CYKEHMIO YCTbEBOIO OTPe3Ka IMMATUYECKOTO KOMNEKTOPA,
peryanpys ToK iMmaosl.

®dyHKunoHnposaHue JIBC

MexaHu3m ¢yHKUMoHMpoBaHMA JIBC no ceit aeHb ABAfeTCA
Manousy4YeHHbIM. Pag, aBTOpOB yTBEPKAAET, YTO HECKONbKO daKTO-
pos onpeaensoT AasneHne B TOMM. NpoayKuma u 06bEM NUmdbI
B [JIM ABNAOTCA BaKHbIMM AeTepMUHaHTamu aasnexHua B8 TOIJIM.
Mpv NOBbIWEHNM NPOAYKLMMN UMbl U yBEANYEHUU 0bbEMA TN y
cobak Habnoganoch nosbileHne AasaeHuna 8 TOMIN [16]. ITo Tak-
ke Habnoaanoch B Apyrnx UCCIeAoBaHNUAX Ha cobakax C UCMO/b30-
BaHWEM MNOIOXKUTENLHOTO AABNEHMA B KOHLIE BblAOXa U C HAarpy3Kom
XMIAKOCTbIO. ITU UCCNe0BaHNA MOKA3au, YTO NOBbILLEHNE AaBAEHUA
8 TOIIMN ABAAIOTCA Pe3yN5TaTOM NOBbLILEHHON NPOAYKLMKM AMMObI U
yBeNMUYeHUs eé 06bema, YTo U ABNAETCA ABVXKYLLEN cunoi iumdoTo-
Ka B /1M [17, 18].

[asnenune B TOIJIN TakKe 3aBUCUT OT NepesaBaembIx Mynbca-
umit aopTbl. Mpu namepeHun pasnenus B TOMN y nopei n cobak
Habntoganuck Hebonblme KonebaHua B 2 mm Hg, KoppennpytoLme ¢
4aCTOTOM cepAaeyHbIX CoKpalleHuit [19, 20]. PerynsapHas Komnpeccus
NN coceaHelt aopToi CNOCOOCTBYET aHTErPAZHOMY TOKY IMMdbI NpKn
Ha/M4YMK ABYCTBOPYaTbIX KNanaHos [20].

HabntoneHus 3a 110AbMU U XKMBOTHBIMU BbISIBUIN LIUKAMYECKME
M3MeHeHMA TEPMUHANbHOTO AaBnerus B JIBC, KoTopble Koppenvpyot
C AbIXaTeNnbHbIM LMKAOM. B nepmnoabl anHoO3 UMKAnYecKkne nsmeHeHua
Aasnenus 8 TOM1MN v /1BC, Habntogaemble Npu AbIXaHWUK, YTPAUMBAIOT-
ca [19]. UccnepoBaHua Ha cobakax nokasbigatoT, yto TOMIN nogaep-
KMBAET rpagneHT AaBneHuA, NPU KOTOPOM AaBNEHNE B HEM Bblille,
4YeM B NPUHUMALOLLE BEHE, B TEYEHME BCErO BPeMeHM HOPMaNbHOMO
CMOKOMHOTO AbIXaHWsA. BesnumHa 3Toro rpaiMeHTa CHUKaeTcsA BO Bpe-
M$ BOXa M AOCTUraeT N1Ka BO BpeMs Bblgoxa. [pagneHT Konebnetca
0T 2 10 8 MM Hg Ha NpoTAKEHWUM BCETO AblXaTeNbHOro Lukna [19].

BbiI0 0BHAPYKEHO, YTO HAMPAKEHUE BEHO3HOMN CTEHKM ABNSA-
€TCA OCHOBHbIM GAKTOPOM, ONPEeAensoWMM OTKPbITUE U 3aKpbiTUe
YCTbEB KNanaHa y TPYNHbIX 06pa3LoB. YCTbeBOM KaanaH YHWKaneH
TeM, YTO €ro MPOXOAMMOCTb 3aBUCWUT OT HAMPAXKEHWUA BEHO3HOM
cTeHKW. Koraa CTeHKa BeHbl HAaXOAWTCA NOA, HaNpAXeHWeM, CTBOPKU
YCTbEBOTO KNanaHa HaTArMBAtoTCA, U [iBe CTBOPKM BCTPEYatoTcA noce-
pefmHe. 310 3aKpbiBaeT oTBepcTue JIBC 1 npeaoTBpalLaeT ToK IMMdbI
yepes Hero [15, 19]. XoTa NpaAMOW BU3yann3aLMm yCTbeBOrO KnanaHa
Npv HOPMaIbHOM GU3MONOTUM Y XKMBbIX MALLMEHTOB He MPOBOAM/IOCD,
CYUTAETCS, YTO YCTbEBOW K/anaH 3aKpbIBAETCS B Hayae BblAoXa. ITO
COOTBETCTBYET BHE3aNHOMY MOBbIWeHWIo AasneHua 8 TOMIMN v ueH-
TpanbHOro BeHo3Horo gaenexus (LBA) ¢ nocneayowmm npekpate-
HMem aHTerpagHoro avmdoToka B TOMIM, ynomsaHyToro paxee [19,
21]. YcTbeBble KnanaHbl OTKPbIBAOTCA, KOTAa HAaTAKEHUEe CTEHOK BEHbl
CHWXKAeTcA, a CTBOPKM YCTbEB K/AaNaHOB OTCTYMALOT K KpasM OTBEPCTUA
NBC, obecneuvBas aHTerpagHblit KpoBoToK [15, 19]. CuuTtaetcs, uto
3TO NMPOUCXOAMT BO BPeMs BAOXa, Koraa LIBA, Hanps:KeHWe BeHO3HOM
CTEHKM M BENMYMHA rpagneHTa faBneHuns mexay TOTM n BeHo3HoM
CTeHKOM ymeHbluatotcs [16, 19, 20]. MonynyHHble KnanaHbl, 06Hapy-
eHHble B TOI/IMN, 3aKpbIBatOTCA, KOrda NPOUCXOAUT PETPOrPaLHbIN
TOK iMMdbI, 3aMoNHAA CTBOPKMU U compuKacancb ¢ HUMKU. CnefloBa-
Te/IbHO, B OT/IMYME OT YCTbEBOIO KAanaHa, 3T NONYAYHHbIe KaanaHbl
OTKPbIBAOTCA BO BPEMA aHTETPALHOMO NOTOKA M 3aKPbIBAtOTCSA, YTOObI
npesoTBPATUTL PETPOTPAAHbIV MOTOK, HE3ABUCUMO OT HamnpsKeHUs
cteHku MM [15, 19, 22].

sphincter contributes to the shortening and narrowing of the os-
tial segment of the lymphatic collector, regulating the lymph flow.

LVJ operation

The mechanism of LVJ functioning to this day is poorly un-
derstood. A number of authors suggest that several factors deter-
mine the pressure in TPTD. The production and volume of lymph
in the TD are important determinants of pressure in the TPTD.
With an increase in lymph production and an increase in the vol-
ume of TD in dogs, pressure in the TPTD also increases [16], as
was confirmed in other studies in dogs using positive pressure at
the end of expiration and fluid loading. These studies have shown
that the increase in pressure in TPTD is a result of the increased
production of lymph and an increase in its volume, which is the
driving force of lymph flow in the TD [17, 18].

The pressure in the TPTD also depends on the transmitted
aortic pulsations. When measuring pressure in TPTD in humans
and dogs, small (2 mm Hg) fluctuations were observed, correlat-
ing with heart rate [19, 20]. Regular compression of the TD by the
adjacent aorta promotes antegrade lymph flow in the presence
of bicuspid valves [20].

Cyclical changes in terminal pressure in the LV) correlate
with the respiratory cycle, as was observed in dogs and people.
During periods of apnea, cyclic changes in pressure in the TPTD
and LVJ observed during respiration are lost [19]. Studies in dogs
show that TPTD maintains higher pressure than in the receiving
vein during the entire time of quiet breathing. The magnitude of
this gradient decreases during inspiration and peaks during expi-
ration. The gradient varies from 2 to 8 mm Hg throughout the en-
tire respiratory cycle [19].

It has been found that venous wall tension is the main fac-
tor determining the opening and closing of valve orifices in ca-
daveric specimens. The ostial valve is unique in that its permea-
bility depends on the tension of the venous wall. When the vein
wall is under tension, the cusps of the valve tighten and the two
cusps meet in the middle of the duct. This closes the LVJ lumen
and prevents lymph flow through it [15, 19]. Although direct vi-
sualization of the ostial valve has not been obtained in patients
in physiological condition, it is believed that the ostial valve ori-
fice closes at the beginning of expiration. It is in agreement with
an observation of a sudden increase in pressure in the TPTD and
central venous pressure (CVP) with subsequent cessation of an-
tegrade lymph flow in the TPTD mentioned earlier [19, 21]. The
ostial valves open when the tension of the vein walls decreases,
and the cusps recede towards the edges of the LVJ lumen, pro-
viding antegrade blood flow [15, 19]. It is believed that this oc-
curs during inspiration, when the CVP, the tension of the venous
wall, and the magnitude of the pressure gradient between TPTD
and the venous wall decrease [16, 19, 20]. The semilunar valves
in TPTD close, when retrograde lymphatic flow occurs, filling the
cusps and coming into contact with them. Therefore, unlike the
ostial valve, these semilunar valves open during antegrade flow
and close to prevent retrograde flow, regardless of TD wall ten-
sion [15, 19, 22].

Venous reflux in TPTD

In published studies, there is insufficient data to unequivo-
cally determine whether venous blood reflux in TPTD is a phys-
iological or pathological phenomenon. Anatomically, the ostial
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BeHo3HbIW pedpntokc 8 TOMNN

B ony611MKOBaHHbIX UCCEA0BaHUAX HEAOCTATOUHO AQHHbIX ANA
OAHO3HAYHOTO ONpeAeneHNs, ABAAETCA N pedNIOKC BEHO3HOM KPOBU
B8 TOMM U3MONOrMYECKMM WUAM NATONOTUYECKUM ABAEHMEM. AHa-
TOMMYECKM YCTbEBOM KNanaH ¢ Kocbim BrnageHuem [/ B BEHO3HYIO
CTEHKY 1 cyxkeHnem npocseta /1M B JIBC orpaHnunBaeT peTporpas-
HbI NOTOK Yyepe3 JIBC. PU3nonornyeckn orpaHMyYeHne peTporpagHo-
ro KpOBOTOKa Hab/ofaeTca Aaxe TOraa, KOrLa BEHO3HOe AaB/eHne
OTTOKa npesbllwaeT gasneHne nputoka B [1MN. Busyanusupyrowme
NCCAef0BaHNA BbIABNAIOT BEHO3HbIV KOHTPACTHbIN pedtoKe y 9-20%
MaLMEeHTOB NPU KoMMbtoTepHo Tomorpadum n 'y 10% npu Y3U Bbi-
cokoro paspelenus [10, 11, 23]. Y3U BbICOKOro paspeLleHus TakKe
NOKa3asno, YTo pedNtoKC BEHO3HOM KpoBwM Obln OrpaHUyeH ABYCTBOP-
YaTbiIMK MONYAYHHBIMU KNanaHamu B NpoKcumanbHom otaene [N
[10]. Y noTeHumManbHO 340Pp0BbIX 06CNeAyEMbIX 3TO 06BACHANOCH He-
KOTOPOW CTENEeHbI0 KNanaHHOW HEeAO0CTaTOUHOCTH, C NPEANON0KEHN-
em, 4to 310 natonorus [10]. Cpegy TOMNM, Habntogaembix Seeger M et
al (2009), 0,3% He coaeprKanu yCTLEBbIX UM NOMYAYHHbIX KNanaHoB. B
YKa3aHHbIX ABYX HabntoAeHNAX Habatoganock yBennyeH1e guamerpa
TOINM Ha 200-400% Bo Bpems Npobbl Banbcanbsbl [10]. 3TM mexaHU3-
Mbl, NPesoTBPALLAtoLLIME BEHO3HbIV pedtoKe, BEPOATHO, 3alMLLaoT
TOHKOCTEHHbIN TOMNMM OT Ype3mepHOro PacTAXXEHUA B HOPMasIbHbIX
GU3MONOTUYECKMX COCTOSHUSAX.

TpombouuTapHoO-onocpeAoBaHHbIN remocTas B JIBC

Mo JaHHbIM HAay4YHOM IUTEPATYPbI, ONOCPEA0BaHHbIN TpoMbo-
umtamm remoctas 8 JIBC npepotspallaeT obpaTHbI TOK BEHO3HOW
KPOBU B IMMATUYECKYIO CUCTEMY M HEOBXOAMM KaK AN YCTaHOB-
NIEHVIA, TaK W ANA NOAAEPHKAHUA CEerperaLum Kposu n aumosl [24]. B
OT/IMYMe OT remocTasa, OnocpeaoBaHHOMO TPOMBOLUTaMM, KOTOPbIN
BO3HMKAET Noc/ie MoBPEXAEHWNA SHAOTENNANbHBIX KNETOK B KpoBe-
HOCHbIX cocyaax, TpombouuTapHbli remocTas B JIBC BKtOYaeT B3aun-
MOZENCTBME TPOMOOLIMTOB C HEMOBPENKAEHHBIMU NMMbATUHECKUMU
3HAOTeNMaNbHbIMK KneTkamu B JIBC. 3T0 B3aumogeicTeme aKTuBM-
pYyeT TPOMBOLMTLI, YTO NMPUBOAUT K 06Pa30BaHMIO TPOMOOLMTAPHOM
npobkM n obpasosaHuto Tpomba MmeHHo B JIBC [24]. NMuoHepckue
uccnenosanua Abtahian F et al (2003), nposeaéHHble B 1abopatopum
KaHa, onpegennam poib reMomnosTMYECKUX KNETOK B PasrpaHuyeHun
KPOBU U MMbbI C UCNONB30BAHMEM MbILLEN, MNLLEHHBIX UMMYHHbIX
peLenTopoB, aKTUBMPYEMbIX CUrHAZbHbIMK Henkamu TpoMboLMTOB,
LIMTO30/1bHBIM 6eKom 2 iumdoumToB (Lcp2, TakKe M3BECTHBIM KaK
SIp76) wan accoummpoBaHHas C ceneséHKoW TMPO3MHKMHa3a (Syk)
[25]. Y 3Tnx mblwweit 66111 0O6HaAPYKEHbI 3aMO/IHEHHbIE KPOBbLIO IMM-
daTnyeckme cocyapl, XMAOTOPAKC U XMNE3HbINA acLMT, AeMOHCTPUPY-
lolMe HapyweHne numeatnyeckoit cuctembl [24-26]. O6ay4EHHbIE
MbILWKX AMKOFO TWMNA, KOTOPbIM TPAHCMAAHTUPOBAAM eMONo3TUYe-
CKMe KneTku ¢ geduumutom Lep2, nostopanu GeHoTUN Mbilelt ¢ HOKa-
yToM Lcp2, noaTBep:Kaas NpeacTaBieHue o Tom, 4to Lep2 v Syk Heob-
XOZMMbI UMEHHO AN GYHKLMOHMPOBAHMA FeMOMO3TUYECKMX KNETOK,
B YAaCTHOCTU AN1A pa3rpaHUyeHms Kposb-numda [25, 27], Takum obpa-
30M, NOATBEPKAAA PO/b FeMOMNO3TUYECKMX KNETOK B HEMOCPeACTBEH-
How cBAsm ¢ JIBC.

3TV pe3ynbTaThl NOAHMMAIOT MHTEPECHBINM BOMPOC: KaK TPOMb
8 JIBC npesoTBpaliaeT 0bpaTHbIi TOK BEHO3HOW KpOBM, HO Obe-
cneunBaeT BeCNPenATCTBEHHLIN aHTEPOrpagHbll  TOK  AMMObI?
HepasHAA paboTa NpOAEMOHCTPUPOBAia, YTO FeNMKasHbIM Xpo-
mogpomeH [ HK-ceasbigatowlero 6eska 4 (Chd4), KomnoHeHT penpec-
CMBHOrO Komnnekca 6enkos pemogenuHra xpomatuHa (NuRD), He-
06xoaMM [N YCTAHOBNEHWUS pa3feNneHns KpoBb-numda y Mblei
[28]. LEC-cneuunduyeckoe (numdatmyeckne sHAOTENMANbHbBIE KNETKM
(lymphatic endothelial cells)) yganeHne Chd4 y mbiweit ysenmumsaet
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valve together with an oblique influx of TD into the venous wall
and narrowing of the lumen of the TD in the LVJ limit the ret-
rograde flow through the LVJ). Physiologically, restriction of ret-
rograde blood flow is observed even when the venous outflow
pressure exceeds the inflow pressure in the TD. Imaging studies
reveal venous contrast reflux in 9-20% of patients on computed
tomography and in 10% on high-resolution ultrasound images
[10, 11, 23]. High-resolution ultrasound also showed that venous
reflux was limited to bicuspid semilunar valves in the proximal TD
[10]. In potentially healthy subjects, this was explained by some
degree of valvular insufficiency, with the assumption that this is
a pathological phenomenon [10]. Among the TPTDs observed by
Seeger M et al (2009), 0.3% did not contain ostial or semilunar
valves. In these two observations, an increase in the diameter of
the TPTD by 200-400% was observed during the Valsalva maneu-
ver [10]. These mechanisms that prevent venous reflux are likely
to protect thin-walled TPTD from overstretching under normal
physiological conditions.

Platelet-mediated hemostasis in the LVJ

According to the literature data, platelet-mediated hemo-
stasis in the LVJ prevents the backflow of venous blood into the
lymphatic system and is required both to establish and maintain
segregation of blood and lymph [24]. Unlike platelet-mediated
hemostasis, which occurs when endothelial cells in blood vessels
are damaged, platelet-mediated hemostasis in the LVS involves
the interaction of platelets with intact lymphatic endothelial cells
of the LVS. This interaction activates platelets, which leads to the
formation of a platelet plug and a thrombus particularly in the
LVS [24]. Pioneer studies (Abtahian F et al, 2003) have defined the
role of hematopoietic cells in blood-lymph separation using mice
lacking the hematopoietic intracellular signaling protein SLP-76 or
Syk [25]. Blood-filled lymphatic vessels, chylothorax, and chylous
ascites have been found in these mice, demonstrating a disorder
of the lymphatic system [24-26]. Irradiated wild-type mice trans-
planted with Lcp2-deficient hematopoietic cells replicated the
phenotype of Lcp2 knockout mice, confirming the idea that Lcp2
and Syk are necessary for the functioning of hematopoietic cells,
in particular, for blood-lymph separation [25, 27], thus confirming
the role of hematopoietic cells in direct connection with the LVJ.

These results raise an interesting question: how does a
thrombus in the LVJ prevent backflow of venous blood but en-
sure unimpeded anterograde lymphatic flow? Recent study
demonstrated that Chromodomain-Helicase-DNA-Binding Pro-
tein 4 (CHD4), a component of the chromatin remodeling protein
repressive complex (NURD), is required to establish blood-lymph
separation in mice [28]. LEC-specific (lymphatic endothelial cells)
deletion of CHD4 in mice increases the expression of the Plau
gene-encoded urokinase plasminogen activator, an anticoagulant
enzyme, leading to thrombus dissolution in the LVJ). Genetic de-
letion of the Plau gene abolished both thrombus formation and
defective blood-lymph separation in CHD4 null embryos. Despite
the rescue of the embryonic phenotype, CHD4-null/Plau null
pups did not recover at birth, suggesting Plau-independent clot
dissolution at a later stage of development [28]. Currently, three
models have been proposed to explain how LV) can maintain di-
rect lymph flow and prevent blood reflux [29]. First, the dynamic
lymphovenous clot model suggests that thrombi in the LVJ block
retrograde blood flow, increasing pressure in the jugular lymphat-
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3KCMPECCUI0 aKTMBATOpPa MAAa3MUMHOTEHA YPOKMHA3bl, KOAMPYEMOTro
reHom Plau, aHTMKoarynaHTHoro depmeHTa, YTO NPUBOAUT K PacTBO-
peHunto Tpomba B JIBC. leHeTnyeckan deneuus reHa Plau yctpaHana
Kak 0bpasoBaHve TPOMOOB, TaK U AePeKT pasaeneHus Kposb-TMMmda
y aMbpunoHoB ¢ Hynesbim Chd4. HecmoTps Ha cnaceHne smbpuoHanb-
Horo ¢eHotuna, Chd4-null/Plau Hynesble AETEHbIWM HE BOCCTaHaB-
NIMBANUCH MPU POKAEHWUM, YTO CBUAETENLCTBYET O HE3aBUCMMOM OT
Plau pacTBOpeHum crycTka Ha bonee nosgHem atane passutus [28]. B
HacTofLLee BPeMA NPea/IoKEHO TP MOAEU s O6BACHEHWS TOro,
Kak JIBC moKeT noafepnBaTb NPAMON OTTOK IMMdbl U NpeaoTBpa-
Wwatb pedtoke Kposw [29]. Bo-nepsbix, moaenb AMHaMUYECKOTO JIMM-
($OBEHO3HOTO CrycTKa npeanonaraet, Yyto Tpombbl B J1IBC 6a0kMpytoT
peTporpagHblil KPOBOTOK, NOBbILIAA AaBAEHUE B APEMHOM AMMdaTH-
YECKOM MeLLIKe WU FpyAHOM NpoToKe. MoBbiweHHoe iMmbaTtnyeckoe
[laBneHue NpeBsbILLaeT NoporoBoe 3HaueHue, cMellaeT Tpomb 1 obe-
CMEYMBAET TPAH3UTOPHbIN aHTepPOrpaaHbIiA Tok Aumdsl [29]. Bo-BTo-
pbIX, MOZE/b NOKOALLErocA KnamnaHa, onocpeaoBaHHOrO AaBAEHUEM,
npeanonaraet, Yto Hekotopble J/IBC obecneunBatoT aHTEPOrpaaHbIi
TOK IMMbbI, B TO BPeMA KaK Apyrue npefoTBpaLlaoT peTporpasHbii
BEHO3HbI KPOBOTOK [29]. HakoHeL, Moaenb an3nca aumdbaTnieckoin
YKUAKOCTU YTBEPHAAET, YTO NPAMON TOK NMMbbI BO3HUKAET, Koraa
baKTOpbI IM3MCa CrycTKa HaKanMBaloTCA B IMMe B HENOCPEeACTBEH-
Hoi 6amsoctn ot LEC. JlokanbHOe noBbieHne 3TUX GaKTopoB crno-
cobCTBYET PAacTBOPEHUIO TPOMBaA U TPAH3UTOPHOMY aHTepPOrpagHoOMY
TOKY MMdbl. HanpoTuB, KOHTAKT BEHO3HOM KpoBu ¢ LEC ycTpaHseTt
JIOKa/IbHOE HAaKOMIEHWE IMTUYECKMX BaKTOpoB, cnocobcTys 0bpaso-
BaHWIO CrYCTKOB M BOCCTaHAB/IMBAA Cerperaumio Kposu v aumaosl [29].

3AK/IIOMEHMUE

TepmMuHanbHbIM OTAEN TpyAHOro NMMGaTMYECKOro NPOTOKa
XapaKTepPU3YeTCA BbIPAXKEHHON aHAaTOMMYECKOW M3MEeHYMBOCTbIO U
CNOXHBIMU OU3NONOTMYECKUMU U GYHKLIMOHAABbHBIMU MeXaHWU3Ma-
MM, YNPaBAAIOWUMM TOKOM IMMbl B MECTE COEAMHEHUs TPYAHOTo
NMMaTUYECKOrO NPOTOKA C BEHO3HOM CUCTEMOW. YHUKA/bHBIWA Kna-
MaHHbIA KOMMNIEKC NMMbOBEHO3HOTO COYCTbS, KOTOPbIV MO AaHHbIM
aBTOPOB, MOXET, KaK NPUCYTCTBOBaTb, Tak U OTCYTCTBOBATb BOOOLLE,
cnocobeH nog BAUAHWEM TakuX GaKTOPOB, Kak AasneHue (Hanpske-
HWe BEHO3HOWN CTEHKM), NyNbCaLMa aopTbl, 06BEM MMbbI U AblXa-
Te/IbHbIN LMK, CAMOCTOATENIBHO PeryanposaTb TOK Mmdbl B cucTe-
Me, OAHAKO TOYHbIN MeXaHW3M QYHKLIMOHUPOBAHMA 1cCaeayeMoro
aHaTOMMYeCKOro 06pa3oBaHMA OCTAETCA MaNoU3yYeHHbIM. Takum 06-
pa3om, HECMOTPSA Ha KonoccasbHOe 3HaueHWe AMM$OBEHO3HOrO coe-
[AVHEHWA B OPraHU3Me, ero posib U GYHKLMA 40 CUX MOP OCTaoTCA 40
KoHUa HeAcHbiMK. CyLiecTByeT NoTpebHOCTb B AanbHellem geTanb-
HOM MCCNeA0BaHUM aHAaTOMMKM, HOPMANbHOW GU3UONOTUM FPYLHOO
NMMPATUYECKOTO NPOTOKA U IMMGOBEHO3HOIO COYCTbA.

ic sac or TD. Elevated lymphatic pressure exceeds the threshold
value, displaces the thrombus, and provides transient antero-
grade lymph flow [29]. Second, the pressure-mediated resting
valve model suggests that some LVJs provide anterograde lymph
flow, while others prevent retrograde venous flow [29]. Finally,
the lymphatic fluid lysis model shows that direct lymph flow oc-
curs when clot lysis factors accumulate in the lymph in close prox-
imity to the LEC. A local increase of these factors contributes to
the dissolution of the thrombus and transient anterograde lymph
flow. On the contrary, contact of venous blood with LEC elimi-
nates the local accumulation of lytic factors, promoting the for-
mation of clots and restoring blood and lymph segregation [29].

CONCLUSION

The terminal TD is characterized by pronounced anatomical
variability and complex physiological and functional mechanisms
that control the lymph flow at the junction of the TD and the ve-
nous system. The unique valvular complex of the LVJ, which, ac-
cording to the authors, may or may not be present at all, is able,
under the influence of certain factors, such as pressure (venous
wall tension), aortic pulsation, lymph volume and respiratory cy-
cle, to independently regulate the lymph flow in the system, how-
ever, the exact mechanism of functioning of the studied anatom-
ical structure remains poorly understood. Thus, despite the high
importance of the LVJ in the body, its role and function are still
not completely clear. There is a need for further detailed study of
the anatomy and normal physiology of the TD and LVJ.
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BaHMWM KOTOPbIX NAaHMpPOBanach paspaboTka HayyHO-06OCHOBAHHbIX
MEpPOMNPUATUI, HampasAeHHbIX Ha GOPMUPOBAHME, COXPaHEHWE W
YKpenneHune 340p0Bbs AeTel U NOAPOCTKOB. BONBLWMHCTBO Hay4YHbIX
UcCNef0BaHMM BbIN0 NOCBALLEHO M3YYEeHUIO YCNOBUI Cpeabl BOCMUTA-
HWA 1 0BbyYeHUs AeTel U NOAPOCTKOB, a TAKKE OLLEHKE UX COCTOAHUSA
30p0BbA.

HayuHble MccneaoBaHMA MO YKasaHHOMY HanpaB/ieHWto Oblau
Hayatbl B 1956 rogy K.M.H., goueHtom b6.M. MambiToBbIM. ABTOp U3-
YYUN TUTUEHUYECKME YCII0BUA U OPraHmn3aLmio yuebHoro npouecca B
06L1e06pa3oBaTebHbIX YUpeKAEHNUAX T. DpyH3e, rae 6bln BbisBne-
Hbl HapYLUEHWS PEXUMA OHA U CAHUTAPHO-TUTMEHWUYECKUX YCNOBUNA,
KOTOpble OKa3blBanu OTPULATENbHOE BO3AENCTBME Ha du3ndecKkoe
PasBUTME U COCTOAHME 340POBbE AETEMN M NOAPOCTKOB. Ha ocHOBaHUM
NoJly4eHHbIX Pe3yNbTaToB BblIM pa3paboTaHbl U NpeanoKeHbl MUHK-
CTepCTBY HAPOLHOIO NPOCBELLEHMS M OpPraHam 340aBOOXPAHEHUA TU-
TMEHUYECKME PEKOMEHAALMM NO NPOEKTUPOBAHUIO U CTPOUTENLCTBY
HOBbIX 06LLe06pa30BaTENbHbIX WKOA [4, 5].

[Janee, B 1964 rogy, acnMpaHToM Kadenpbl 0bLWei rurueHsl
P.A. Heauroi 6biam npogonkeHsl uccnegosanus b.M. MambiToBa,
HO YKe MO M3y4eHnto GU3NYECKOrO PasBUTUA AETel M YCA0BUI cpe-
[bl B AeTCKuX cagax. P.A. Heasuroli 6bina yCTaHOBNEHA CBA3b MEXKAY
noKasatensamm GpuU3nM4YecKkoro passBuUTUA U onpeaenéHHbIMKU 3abonesa-
HUAMM, @ TaKKe CaHUTAPHO-TUTMEHNYECKOW OBCTAHOBKOWM B AETCKUX
[OWKO/bHBIX YYPEKAEHUAX U HKUAMULLHO-ObITOBBIMU  YCNOBUAMM.
ABTOp 6blNa OAHOMN M3 NepBbIX, KTO COCTaBU/I OLEHOYHbIE TabanLbl
dM3nYeCcKOro pasenTUA AeTel AOWKOMAbHOTO BO3pacTa s r. PpyHse.
[aHHble Tabaunubl NO ceit AeHb UCNONb3YIOTCA KaK Ha NPAKTUKE, TaK U
B HayKe B Ka4ecTBe HOPMATUBHbIX AaHHbIX A1A OLEHKM GU3MYecKoro
pasBUTMA AeTel AOLWKONBHOMO BO3pacTa. Kpome Toro, eto 6biam npea-
NOXKEHbI NPAKTUYECKME MEPONPUATUA MO YAYULIEHWUIO CAHUTAPHO-TU-
TMEHNYECKOW 06CTAaHOBKM M OpraHM3auum NUTaHUA AeTel B AETCKUX
cajax AaHHoro ropoga [5, 6].

M3yyeHune 340p0OBbA, TMIMEHDI CPeabl BOCMUTAHUA U 0byYeHNs
aeteii npogomxkun 0.1, MaHyiineHko (1967). m Bnepsble 6bi10 U3-
yYeHO PpU3MYEeCKoe Pa3BUTME WKOAbHUKOB T. AxKanan-Abag, ¢ yuétom
YCNOBWI BHELLHEN cpefbl M CAHUTAPHO-TUTMEHUYECKOW 0BCTaHOBKM
WKoA. Ha 0CHOBaHWM No/yYeHHbIX AaHHbIX Bblia COCTaB/EHa WKana
perpeccuu no pocTy (oueHoYHas Tabanua) AN WKOMAbHUKOB T. [xKa-
nan-Abag,. B stom uccnegosanum H0.U. MaHyineHKo NoaTBepaAuA, YTo
HepauVoHabHOEe Pa3MeLLeHNe LKOA HA TeppUTOpPUM rOpoAa, YCTa-
pEeBLIan MNaHUPOBKA 34aHWI, HepaLMOHaNbHAA CUCTEMA CaHWUTap-
HO-TEXHUYECKMX COOPYKEHUI 1 HENPaBUbHbIM NOA60pP y4ebHo me-
6enun oTPULLATENIbHO CKa3bIBAKOTCA Ha 340PO0BbE YYaLLMXCA, YTO HbINO
NOATBEPKAEHO 1 B APYTvX UccnegoBaHumax [5, 7-10].

Mo M3y4eHUIO BANSHMA XMMUUYECKMX 3arpA3HEHUI OKpYKatoLLe
cpeapl Ha opraHvsm aeteit 6biIM NPOBeAEHbI ABe HayuyHble PaboTbl.
MepBoit M3 HWUX ABNSETCA IKCMEPUMEHTA/IbHAA HaydHas pabota P.M.
bektemmnpoBoii (P.M. Atambaesoit) (1984). AsTopom Brepeble bbina
npeacTaBNeHa 3KCNEPUMEHTaNbHO OOOCHOBAaHHAA CUCTEMA Koaude-
CTBEHHbIX OUOXMMWYECKMX KPUTEPUEB ONA TUTUEHWUYECKOW OLEHKM
PaHHUX METAbONNYECKUX HAPYLLEHWI Y AeTel AOWKONbHOIO BO3pacTa
1 B3POC/bIX NtOAEN B 3aBUCUMOCTM OT YPOBHA CYMMAPHOTO XMMUYECKO-
ro 3arps3HeHMs aTMocGepHOro Bo3ayxa 1 nuTbeBol Boapbl [11].

[pyras Hay4HasA paboTa no u3yyeHuto 3a60/1eBaeMOoCTM AETCKOro
HaceneHua Nog BO3AeNCTBUEM XMMUYECKUX 3arpsisHUTeNel aTmocoep-
HOro Bo3ayxa NpuHagnexut AA. Iikymanuesoit (1985). Lenbto aaH-
HoW paboTbl bbina pa3paboTka METOAONOMMYECKUX NOAXOA0B K U3yde-
HUIO GOPMMPOBAHUA U PA3BUTUS LETCKUX aNNeprudeckmx 3abonesaHuii
B pPaliOHax C BbICOKMM YPOBHEM 3arps3HEHMA BO3AyXa XMMUYECKUMMU
BELLECTBaMM B MPOMbILLIEHHO Pa3BMTbIX roposax. ABTOpom bbina ycTa-
HOB/NEHbI KPUTEPUA/IbHO 3HAYMMbIE MOKA3aTeIM CEKPETOPHBIX MMMY-
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tors. Based on the research results, it has been planned to develop
evidence-based measures to shape, maintain and strengthen the
health of children and adolescents. Most of the scientific research
was devoted to studying nurturing and educational environments
of children and adolescents and assessing their health status.

Scientific research in this area was started in 1956 by As-
sociate Professor Dr. (PhD) B.M. Mamytov. The author studied
the sanitary conditions and organisation of the learning process
in public educational institutions in the city of Bishkek, formerly
Frunze, where violations of the daily routine and hygienic con-
ditions were revealed, adversely affecting the physical develop-
ment and health of children and adolescents. Based on the re-
sults, safety and health standards in the planning and designing
of new public school buildings were developed and proposed to
the Ministry of Public Education and healthcare agencies [4, 5].

Further, in 1964, a graduate student of the Department of
General Public Health, R.A. Nedviga, continued the research of
B.M. Mamytov, studying the physical development of children
and environmental health in daycare centres. R.A. Nedviga estab-
lished a link between indicators of physical development and cer-
tain diseases, as well as the hygiene and sanitation in preschool
institutions and living conditions. The author was one of the first
to design detailed tables with anthropometric measurements to
assess the physical development of preschool children in the city
of Frunze (now Bishkek). These charts are still used in practice
and research as reference standards to evaluate the physical de-
velopment of preschool children. In addition, she proposed prac-
tical measures to improve the sanitary and hygienic conditions
and nutrition in childcare centres in this city [5, 6].

Yu.l. Manuylenko (1967) continued the study of environ-
mental health and hygiene for children nurturing and educating.
He was the first to study the physical development of school-
children in the city of Jalal-Abad, considering the schools' envi-
ronmental, sanitary, and hygienic conditions. Based on the data
obtained, evaluation tables for the physical development of
schoolchildren in the city of Jalal-Abad were compiled according
to the regression analysis method. In this study, Yu.l. Manuylen-
ko confirmed that the random irrational placement of schools in
the city, outdated building layout, inadequate sanitation facilities
and unsuitable educational furniture adversely affect students'
health, which was also confirmed in other studies [5, 7-10].

Two scientific works were carried out to study the effect of
environmental chemical pollution on children's health. The first
was the experimental scientific work by R.M. Bektemirova (Atam-
baeva), published in 1984. The author was the first to present an
evidence-based system of quantitative biochemical criteria for as-
sessing early metabolic disorders in preschool children and adults
related to total (integral) atmospheric air and drinking water pol-
lution [11].

Another research on the influence of atmospheric pollution
on pediatric morbidity rates was performed by A.A. Dzhumalieva
(1985). This work aimed to develop methodological approaches
to studying childhood allergic diseases in areas with high levels of
air chemical contamination in industrialised cities. The author es-
tablished the reference levels of the secretory immunoglobulins —
IgA and IgM at the early stages of allergic sensitisation in children.
In addition, the high sensitivity of the mucosal immune system to
chemical factors in the environment was established? [12].

2 CSAKRFond.1734S. 6 F.2301.171
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HOMMo6YNMHOB A 1 E Ha paHHWX CTaauAX anneprusaumm AEeTCKoro op-
raHM3Ma M [OKa3aHa BbICOKaA YyBCTBUTENbHOCTb MMMYHHON CUCTEMbI
C/IM3UCTOM K XMMUYECKMM aKTopam OKpyKatoLLei cpeapl? [12].

OAHVMM 13 YYEHBIX-TUTMEHUCTOB, BHECLUMX BKNaA, B pa3suTue
rurueHsl aeten u nogpoctkos, asnsetca HK.C. CoiabikoB (1999). Ero
Hay4yHas paboTa Oblia NOCBALLEHA WM3YYEHWMIO BAUAHWUA Y4eBHbIX U
NPOU3BOACTBEHHBIX HAKTOPOB Ha PU3MONOTMYECKOE COCTOAHUE U pe-
aKLMMW OpraHn3ma yYalLMXCA-TEKCTUAbLLML, B NPOdECCUOHANbHO-TEX-
HUYEeCKMX yumnnmwax (MTY). Ha ocHoBaHWMM AaHHbIX UCCNeA0BaHMIA B
npaktky MTY M caHUTapHO-3NNAEMMONOTMYECKYD CNYXKOBY CTpaHbl
6blNM BHEAPEHbI 5 PaLMOHAM3aTOPCKUX NPEANOKEHUN, @ TaKKe pas-
paboTaHbl 5 MeToAMYecKUxX pekomeHaaumi® [13].

C 2000 ropos B OpraHM30BaHHbIX AETCKUX KOANEKTUBAX Haya-
JICb aKTMBHbIE WMCCNELOBAHMA B 06/1acTV TUIMEHbl NMUTaHWA. TakK, B
2009 rogy ®.A. KoukopoBa M3y4ana nNUTaHWe U COCTOAHME 300P0BbA
JeTell B LETCKMX AOWKOMbHBIX YYpEeXAEeHUAX T. bulukek. AsTopom
Brnepsble B Kbiprbi3ckol Pecrnybnuke npeactaBieHa KOMMAEKCHas
TUIMEHNYecKan OLUeHKa GaKTUYECKOro NUTaHWA, GU3NMYECKOro PasBu-
TWS U NOKa3aTenen 340p0BbA AeTel AOLWKOIbHOMO BO3pacTa ¢ y4ETOM
COBPEMEHHBIX COLMaAbHO-3KOHOMMUYECKMX YC10BMI. Mo pe3ynbTatam
nccnefoBaHUsA pas3paboTaHbl PpEKOMEHAYEMbIE HOPMbI NOTPEBNEHNS
NUTaTeNbHbIX BELLECTB U CTAHAAPTbl GU3MYECKOro pasBUTUA AeTel
[OLWKO/IbHOTO BO3PacTa, NOAroToBAeHbl U BHEAPEHbI Hay4YHO-060CHO-
BaHHble MeToAMYECKne pekomeHaaumm [5, 14, 15].

Mo3ke, B 2014 roay, T.A. LMBMHCKOIM NpoBeaeHa HayyHas pa-
60Ta No BONPOCaM rMrMeHbl NUTaHUsA NOAPOCTKOB B OPraHU30BaHHbIX
rpynnax. B yacTHOCTH, aBTOp UCCNea0BaNa MUTAHWE U NULLEBOW CTATyC
yyawmxcs OnMmnuiickoro pesepsa Kbiprbi3ckoi Pecnybavku u paspa-
60Tana MeToAMUYECKMEe PEKOMEHAALMMU B 06NacTU TUIMEHbI NUTAHWSA
CMOPTCMEHOB-NOAPOCTKOB* [16-19].

H.A. CagplipoBa ¢ 2015 roga Hayana M3yyaTb GaKTOPbl PUCKa,
KOTOpble HanpAMYl MOryT MOBAMATbL Ha MOPGODYHKUMOHANbHOE
pa3BuTHE AETeN U NoAPOCTKOB. [TOMUMMO 3TOrO, NpoBeAeHa ANUAEMM-
0/10rMYecKan oueHKa 3aboseBaemocTi TybepKynésom cpeau aeten
M NOAPOCTKOB Bo3pacTe 6-15 neT Ha npumepe Owckoi u OxKanan-
Abanckoit obnactei. 3a nepuog aHanmsa (2001-2013 rr.) aBTOpOM
[l0Ka3aHO, YTO BbICOKMIA YpOBEHb 3a60/1eBaeMOCTU TybepKynésom
06ycnoBieH KOMMIEKCOM HebNaronpuaTHbIX MenuKo-buonormyec-
KUX M COLManbHbIX HaKTOPOB, KOTOPbIE UMEKT TEHAEHLMIO K POCTY
N0 CPaABHEHMIO C Npeaplaywmmm rogamu. Mo pesynstatam nccneno-
BaHMA bblNK pa3paboTaHbl METOAMYECKME NOCOBUSA M NPaKTUYECKME
pPEeKoMeHZALMM ANA NPODUNAKTUKM U peabunntaumm fetei, 601bHbIX
Tybepkynésom [20-23].

B HacTosLee BpeMA OAHUM U3 aKTyaNbHbIX HanpaBaeHuit B8 06-
NacTU TMr1eHbl NUTaHUA AeTel U NOAPOCTKOB ABAAETCA paboTa A.A.

2  UTAKP®.1734 0n. 641.230/1.171

3 Coldbiko8 K, Lnupm MB. CmaHdapmel u MemoduKa OUeHKU u3u4ecKozo
Pa38UMUSA y4aU4UXCA HEHCKO20 1010 MPOGHeccUOHANbHO-MEXHUYECKUX yYunuLy.
®pyH3se; 1988. 26 c.

Mamsimoe 6M, Coidbikos MKC, Lnupm MB. Pexcum oby4eHus yuyausuxca
npogeccuoHanbHo-mexHu4Yeckux yyunuw. ®pyHse, KTMU; 1988. 16 c.
SceHamaHosa MK, Ceidbikos }KC, LLinupm MB. PayuoHaausayus numaHus
yuawuxca MTY. ®pyHse, KTMU,; 1988. 16 c.

JoopoHbekos K/, Coidbikos HC. Meponpuamus Mo yayvweHuo MeouyuHCKo20
o6cnycusaHus ydawuxca MTY u memodsl ux oyeHKu 300possA. ®pyHse, KTMU;
1988. 14 c.

LWinupm MB, Coidbikos C, JoHckul EM. MepyeHmunbHelli memod oyeHKU
thusuveckozo pazsumus. ®pyHze, KTMU; 1990. 10 c.

4 3ceHamaHosa MK, Koukoposa ®A, LusuHckaa TA. MMumaHue yyaujuxca
yuunuwa «Onumnulickoeo pesepea um. LLI. Ceidbikosa». buwkek; 2011. 18 c.
SceHamaHosa MK, Kouykoposa @A, LlusuHckaa TA. lumaHue crnopmcmeHos-
nodpocmkos, 0by4aruwuxca 8 yqunuwe onumnulickoeo pesepsad 2. Buwke.
buwkek; 2014. 28 c.

One of the scientists contributing to the development of ad-
olescent medicine is Zh.S. Sydykov (1999). His scientific work was
devoted to studying the influence of educational and workplace
factors on the physiological state and body responses among
vocational college textile students. Based on these studies, five
innovation proposals were implemented into the practice of
vocational colleges and the state sanitary and epidemiological
services, and five methodological recommendations were devel-
oped?[13].

Since 2000, active research projects in nutritional hygiene
began in organised children's groups. Thus, in 2009 F.A. Koc-
hkorova studied the nutrition and health status of children in
preschool institutions in Bishkek. For the first time in the Kyr-
gyz Republic, the author presents a comprehensive hygienic
assessment of current nutrition, physical development and
health indicators of preschool children, considering current so-
cioeconomic conditions. Based on the study's results, guidelines
for nutrient intake and standards for the physical development
of preschool children were developed, and scientifically based
methodological recommendations were prepared and imple-
mented [5, 14, 15].

Later, in 2014, T.A. Tsivinskaya carried out scientific work
on the nutritional hygiene of adolescents in organised groups. In
particular, the author studied the nutrition and nutritional status
of students of the Olympic reserve school of the Kyrgyz Republic
and developed methodological recommendations for the nutri-
tional hygiene of adolescent athletes® [16-19].

Since 2015, N.A. Sadyrova began to study risk factors that
can directly affect the morphofunctional development of children
and adolescents. In addition, an epidemiological assessment of
tuberculosis incidence rates among children and adolescents
aged 6-15 years was carried exemplified by the Osh and Jalal-
Abad regions. During the 2001-2013 study period, the author
proved that the high incidence of tuberculosis was due to a com-
bination of unfavourable medical, biological and social factors
that tend to increase compared to previous years. Based on the
study's results, methodological guidelines and practical recom-
mendations were developed to prevent and rehabilitate children
with tuberculosis [20-23].

One of the highly relevant areas in the field of nutritional
hygiene of children and adolescents is the study by A.A. Urai-
mova. The author conducted a hygienic assessment of school
meals' provision and primary school students' health status to
justify implementing necessary medical and social measures. Fur-
thermore, based on the results obtained by the author, scientifi-
cally based methodological recommendations were prepared and
implemented into practice [24-26].

3 Sydykov Zh, Shpirt MB. Standards and methods for assessing the physical
development of female students in vocational schools. Frunze; 1988. 26 p.
Mamytov BM, Sydykov ZhS, Shpirt MB. Teaching mode for students of vocational
schools. Frunze, KSMI; 1988. 16 p.

Esenamanova MK, Sydykov ZhS, Shpirt MB. Rationalisation of nutrition of
vocational school students. Frunze, KSMI; 1988. 16 p.

Dooronbekov ZhD, Sydykov ZhS. Measures to improve medical care for vocational
school students and methods for assessing their health. Frunze, KSMI; 1988. 14 p.
Shpirt MB, Sydykov ZhS, Donskoy EM. Percentile method for assessing physical
development. Frunze, KSMI; 1990. 10 p.

4 Esenamanova MK, Kochkorova FA, Tsivinskaya TA. Meals for students of the
school "Olympic reserve named after Sh . Sydykov ". Bishkek; 2011. 18 p.
Esenamanova MK, Kochkorova FA, Tsivinskaya TA. Nutrition for adolescent
athletes studying at the Olympic Reserve School in Bishkek. Bishkek; 2014. 28 p.
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Ypanmosoil. OHa npoBena MMrMEHUYECKY OLEHKY OpraHu3aLmu
WKOMbHOMO MWUTAHMA U COCTOAHUA 340POBbA YYALLMXCA HaYa/bHbIX
KNaccoB Ans 060CHOBAHMA KOMMAEKCA MEAMKO-COLMAbHbBIX Mepo-
NpWATMIA. Ha ocHOBE NO/Ty4eHHbIX aBTOPOM Pe3yNbTaToB Bbln Noaro-
TOB/IEHbI M BHEAPEHbI B MPAKTUKY Hay4HO-060CHOBaHHbIE MeToANYE-
CKMe pekomeHpauum [24-26].

Takum 06pa3om, UCTOPUUECKMIA SKCKYPC MO Hay4YHbIM M3bICKa-
HUAM B 06/1aCTV rMrMeHbl AeTel U NOAPOCTKOB BbISBWI, YTO NpoBe-
[EHHble UCCNeA0BaHNA MMEIOT CYLLECTBEHHOE 3HaYeHWe s HayKu
1 NpakTkn. Ocobo cnesyet OTMETUTb, YTO HAKOMIEHHbIW Hay4YHO-UC-
CNefoBaTeNbCKUI ONbIT B 061aCTU TUTMEHDI AeTelN U NOAPOCTKOB No-
3BONAET IMIMEHNCTaM CHOPMMPOBATL HOBblE KOHLENUMM 340PO0BbA
[eTel 1 NoLPOCTKOB B yc10BMAX Kbiprbi3cKoi Pecnybankiu.

Thus, the historical insight into scientific research in ado-
lescent medicine revealed that the studies carried out are rele-
vant and valid for science and practice. Furthermore, it should be
noted that the accumulated research experience in adolescent
medicine allows the formation of new concepts of the health of
children and adolescents in the Kyrgyz Republic.
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[leHuit), apTepuanbHan runepteHsusa (8 15% HabntogeHwit), natono-
TMKU KapAMOBaCKyNapHoM cuctembl (15% HabatogeHuid), nogasneHne
UMMYHWTETA NOJA, BO3LENCTBMEM /JIEKAPCTBEHHbIX CPEACTB, a TaKkKe
YpesMepHO MOoBbILWEHHAA Macca Tena [4]. MapannensHo CyLiecTsyoT
£1Ba noHATUA: «MocTKOBUAHDBIN cHApPom» 1 «Long COVID» — «Jonruit
Kosuay [5].

BO3 onpegenset penpoayKTMBHOE 340P0BbE KaK COCTOAHME du-
3UYECKOro, YMCTBEHHOTO U COLMAIbHO-3KOHOMMUYECKOTo Baaronosny-
yua yenoseka, obecneunBatoLiee HopmanbHoe QyHKLMOHMPOBaHUE
penpoayKkTMBHOM cuctembl (BO3, 1994). YpoBeHb XKeHCKoro penpo-
[YKTMBHOTO 30pOBbSA, OCODEHHO Y MOOAbIX, ABNAETCA CePbE3HOM
MEAMKO-COLMaNbHOW NPobaemoit, U3MeHMBLLENCA B NOCeAHeE Bpe-
M#A B CBA3M C yXyALEeHNeM 340p0BbA nocae naHaemmmn COVID-19.

M3BECTHO, YTO YXYALEHWE PENpPOAYKTUBHOIO 340POBbA MeH-
LWH Ha GOHe PacnpOCTPaHEHHOCTM OCTPbIX PECMMPATOPHLIX 3abone-
BaHMI cpeam HaceNneHms HeNnoCPeACTBEHHO BANSAET Ha gemorpaduue-
CKYO CUTyaLmto BO BCEM mupe [6]. Mpu nonagaHnm KOPOHaBUPYCHOM
MHOEKLMM B OpraHW3m, Kak B ocTpow dase, Tak M nocie Heé, MoryT
OTMEYaTbCA 0DOCTPEHMUA YKE UMEIOLLMXCA Y YeNI0BEKA XPOHUYECKUX
3abonesaHMi IMOO pPasBUTHE HOBBIX.

MeHCTpyanbHbIN LKA YyBCTBUTENEH K SHAOTEHHbBIM U 3K30reH-
HbIM aKTOpPam, BKIOYAA MHPEKLMIO U U3MEHEHMUA B 0Opase XKU3HMU.
PerynspHbIi MeHCTPYasbHbINM LIMKA ABNAETCA NOKa3aTeseM HOPMasb-
HO QYHKLMOHMPYHOLWEN TMNoTanamo-runodu3apHoO-roHagHoM ocu u
JKM3HEHHO BAXKHbIM NMPU3HAKOM 34,0P0OBbA M 61arononyyms KeHLmH.
HapylweHus meHcTpyanbHoro umkna (HML) BKAoYaloT M3meHeHus
C TOYKM 3pPEHUA YACTOTbl, PEryfPHOCTU, NPOAOMKUTENBHOCTU UM
WHTEHCUBHOCTY, A TaKKE MEXMEHCTPYabHblE KPOBOTEYEHMS. Y KEH-
LWMH C HePEerynapHbIMU MEHCTPYaLMAMM, KaK NPaBUIO, NOBbILLAETCA
PUCK Pa3BUTUSA KapAMOBACKYNAPHOM NAaTONOMMK, CaxapHoro avaberta,
XPOHMYECKOM NOYEYHOWM HEeAO0CTaTOYHOCTH, becnioaus, npexaespe-
MEHHOWM MeHOMay3bl, Paka MOMIOYHOM XKenesbl U ANYHMKOB B Honee
nosgHem Bo3pacre [7].

AHaNM3 UMeloLMXCA B AOCTYMHOM NuUTepaType CBeAeHWM no-
Ka3blBaeT, YTO AaHHaA NaTo/Norms B OPraHWM3Me Y KEHLMH MONKET
OKa3blBaTb HebMAronpuATHOE BO3AEWCTBME HA MEHCTPYAsNbHYIO W
PEnpPOAYKTUBHYIO OYHKLMIO B pe3y/ibTaTe MOpaXKeHUA peLenTopos
aHr1oTeHsuHNpespaLatowwero depmeHTa 2 (ACE2), skcnpeccus KoTo-
POro NPOMCXOAMUT B AMYHMKAX, MaTKe U BAaraauLLe, a TaKKe B pesyb-
TaTe Ype3MepPHO aKTUBHOIO NeveHunn natonoruu. NMospexaeHne ACE2
MOYKET CNocobCTBOBATbL HAPYLWEHMAM NpoLeccos GoNIMKYNoreHesa,
OBYNIALMM, MOBPEXKAEHMUIO KENTOMO TeNa, NPUBOAUT K PA3BUTUIO aHO-
MaJIbHbIX MAaTOYHbIX KPOBOTEYEHUI [8].

OnocpesoBaHHOe HebnaronpuATHOE BAWUAHUE MEPeHEecEHHOM
MHOEKLMM HA COCTOAHME PENPOAYKTUBHOMN CUCTEMBI Y MEHLLMHDBI 06-
YCNNOBNIEHO TOKCMUYHOCTbIO MCMONb3YeMbIX NEKAPCTBEHHBIX CPEACTB,
LWUTENbHBIM Nepuoaom npebbiBaHMA 60NbHOM B OTAENEeHMM pe-
aHMMALMM U WMHTEHCUMBHOM TEpanuu, pasBUTMEM JeKOMMeHcaLuu
UMEHOLLLMXCA COMYTCTBYHOLLMX XPOHWUYECKMX MATONOTWM, @ TaKKe Herno-
CPEeACTBEHHbIM BAMSAAHUEM Ha HEMPOPErysTOPHblE MEXaHU3MbI rop-
MOHA/IbHOTO FOMEOCTa3a M NOpaXKeHMe cammx roHag, [9].

Mo mHeHwuto Xypoaposol AP v coasr. (2022), 3HaunTenbHOE Cy-
YKEHWe NPOCBETa CMMPaNbHbIX APTEPUON SHAOMETPUA U YCUIEHHAN
aKTMBHOCTb KOaryampytowen CUCTembl CrocobBCTBYHOT BO3HMKHOBE-
HUIO NMaTONOTMYECKOW MEHCTPYanbHOWM KposonoTepu. Mpu passuTum
COVID-19 BO3HMKAET HapyLLEHWe SHA0TeNMaAbHOM GYHKLMM U cHOoVi B
cUCTEME TeMOKOAryALMM, OTHOCALLMXCA K KPUTUYECKUM KOMMOHEH-
Tam 3HAOMETPUAIbHON GYHKLMM BO BPEMSA MEHCTPyaLun, yem oby-
CNOBNEH NOTEHUMaNbHbIN 3HAOMETPUANbHbIN MexaHu3am HMLL [10].

B nccnenosaHum Xanumosoii 3Y 1 coasT. (2022) 6bin nposeagH
aHanu3 21 KeHLWMHbI, KOTopble BblIM NOABEPrHYTHI NOJHOMY FOPMO-
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diovascular system disease (15% of cases), drug-induced immu-
nosuppression, as well as excessive overweight [4]. There are two
simultaneous concepts regarding COVID-19 have been proposed:
"Post-COVID Syndrome" and "Long COVID" [5].

The WHO defines reproductive health as a state of physical,
mental and socio-economic well-being of a person that ensures
the normal functioning of the reproductive system (WHO, 1994).
The status of female reproductive health, especially among young
people, represents a major medical and social problem which has
recently been exacerbated due to the deterioration of health af-
ter the COVID-19 pandemic.

It is known that the deterioration of women's reproductive
health, compounded with acute respiratory diseases among the
population, directly affects the demographic situation world-
wide [6]. Moreover, SARS-CoV-2 in the acute phase and after
may exacerbate chronic conditions or cause the development of
new ones.

The menstrual cycle is sensitive to the influence of endog-
enous and exogenous factors, including infection and lifestyle
changes. A regular menstrual cycle indicates a properly func-
tioning hypothalamic-pituitary-gonadal axis and is a vital sign of
women's health and well-being. Menstrual irregularities (Ml) in-
clude frequency, regularity, duration or intensity changes, and in-
termenstrual bleeding. Women with irregular menstruation tend
to have an increased risk of developing cardiovascular disease, di-
abetes mellitus, chronic renal failure, infertility, premature meno-
pause, and breast and ovarian cancer later in life [7].

Literature data show that this condition adversely affects
menstrual and reproductive function due to the downregula-
tion of the angiotensin-converting enzyme 2 (ACE2) receptors
expressed in the ovaries, uterus and vagina. Also, the downreg-
ulation can result from overtreatment of the condition. Thus, the
downregulation of ACE2 can contribute to disturbances in follicu-
logenesis, ovulation, damage within the corpus luteum, and the
development of abnormal uterine bleeding [8].

In addition, there is the indirect adverse effect of the infec-
tion on the state of the female reproductive system due to the
toxicity of the drugs used, the long period of the patient's stay
in the intensive care unit, exacerbation of the chronic comorbid-
ities, as well as the direct effect on the neuroregulatory mecha-
nisms of hormonal homeostasis and gonadal damage [9].

According to Khudoyarova DR et al (2022), a significant nar-
rowing of the lumen of the spiral arterioles of the endometrium
and increased activity of the coagulation system contribute to
pathological menstrual blood loss. Furthermore, with SARS-CoV-2
infection, endothelial function and a coagulation system failure
occur. Therefore, the failure of these critical components of endo-
metrial function during menstruation can be considered a poten-
tial endometrial mechanism of Ml [10].

Khalimova ZU et al (2022) analysed 21 women on whom a
full hormone panel was performed. The women's age range was
18-45, and they were affected by covid-19 in the acute phase. An
analysis of hormonal parameters revealed a significantly elevat-
ed level of luteinising hormone in patients with acute COVID-19,
estradiol remained within the normal range, and the level of pro-
gesterone was reduced considerably. The authors emphasise that
the predominant clinical manifestation after COVID-19 is men-
strual dysfunction in the form of oligo-, algo- and hypermenor-
rhea [11].
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HanbHOMY 06CNef0BaHMI0. BO3pacT KeHLWMH BapbmpoBan ot 18 go
45 nert, 1 oHW 6blnm B ocTpoit dase COVID-19. AHaNM3 rOPMOHaA/bHbIX
noKasaTtenei BbiABWU JOCTOBEPHO MOBbILLEHHbIN YPOBEHb IHOTENHU-
3MpYIOLLEro roOpMOHa B rpynne nalueHTOK B OCTPOM NepUoae, 3CTpa-
[MON 0CTaBancA B Npefenax HoOpMbl, YPOBEHb NPOrecTepoHa A0CTo-
BEPHO Obln CHUKeH. B cTaTbe NoAYépKMBaeTCa, YTO NPEBANPYIOLLUMM
KNMHWYECKMM NPOABAEHWEM NOC/e NepeHecéHHON KOPOHABUPYCHOM
60Ne3HN ABNAETCA HAPYLIEHWE MEHCTPyaibHOU QyHKUMM MO TUMy
ONUro-, anbro- U rmnepmeHopen [11].

B cBoeit pabore Li K (2020) otmeyaerT, uto B 28% cnyyaes y Ha-
611043eMbIX MALMEHTOK PEnpOLyKTUBHOTO BO3pacTa noc/ie nepeHe-
CEeHUA KOPOHaBUPYCHOW WMHGbEKLMM OTMEeYanncb PaccTpoicTea co
CTOPOHbI MEHCTPYaNbHOTO LKA, B 25% cny4vaes Hbinn obHapy:KeHbl
M3mMeHeHWA B 06bEMe KPOBOMOTEPM 33 BPeMA MeHCTpyauum, a B 19%
HabNoAEHWIN UMENo MEeCTO YBENMYEHWE MPOLOIKUTENIBHOCTU MEH-
CTpyanbHOro umkna [12].

YyacTHuupl nposeaéHHoro Khan SM et al (2022) uccnegosaHun
B WTaTe ApPU30HA COOOLWMAN 06 M3MEHEHUAX B CBOEM MEHCTPYasb-
HOM UMK/IEe, MPOABNAIOWMXCA Hanbosnee 4acto HeperyaspHOCTbIO
MeHCTpyauuu (60%), ycuneHnem CUMMTOMOB MPeAMEHCTPYaNbHOMO
cuHapoma (45%) n pegkumm meHcTpyaumamu (35%) [13].

B cBoeii pabote MapdéHosa AA v coasT. (2021) onybaunkosanu
pesynbratbl U3yveHuna sananma COVID-19 Ha cocToAHue penpoayk-
TWMBHOTO 3,0POBbA U HA UBMEHEHWE MEHCTPYaNbHOro LMKAa y 83 na-
LIMEHTOK. M3 uncna paccTpoicTB MeHCTPYanbHOTO LKA Yalle Habto-
[anncb OIMTOMEHOPEA Y Ype3mepHasa MEHCTpyasibHas KpoBonoTeps,
a y naupeHTok 6e3 COVID-19 M3mMeHEHMA CO CTOPOHbI AJIUTENBHOCTH
MEHCTPYasIbHOro LMKAa He Habntoganuce. B rpynne nauueHToK, UH-
duumpoBaHHbix COVID-19, yacToTa pacCTPOMCTB MEHCTPYanbHOMo
umKna cnycta 3-6 mecaueB nocae nepeHecéHHoro 3abonesaHns oka-
3a/1aCb 3HAYMTE/IbHO Bbllle, YeM 3TO 0TMEeYanoch Ao 3abonesaHus, B
NepByto ouepespb, 3a CYET YBENMYEHMA YUCA CIYHaEeB OIMIo- U ame-
Hopew, a TaKkXkKe Ype3MepHOI MEHCTPyanbHOW KposonoTepu. ABTOpbI
OTMEYAloT HajnuyMe NPSAMOMN CBA3M MEXAY YacTOTOW PacCTPOMUCTB
MEHCTPYasIbHOTO LKA U TAXKECTbio 3abonesaHums [14].

AHanu3 uccnefoBaHuiA, nposedéHHbIX Phelan N et al (2021),
noKkasas, 4to 13 1031 onpoLweHHbIX KeHLWMH 46% coobwmnm 0b ms-
MEHEHWAX MEHCTPYabHOIO LMKAA C Havana naHaAemMmn. 53% KeHLwmH
yKasanu ob ycuneHun npegmeHcTpyanbHbIx cumnTomos, 18% coob-
LUWAN O BO3HMKLEN MeHopparuu, 30% — 0 PasBUTUM Y HUX AUCMEHO-
pew [15].

Manbuesa AH (2022) npencTasuna pesysnbTaTbl UCCIEA0BAHUA
30 naumMeHTOK penpoayKTMBHOIO BO3pacTa. Bee eHLWmHbI bbian pac-
npeaeneHbl Ha 2 rpynnbl. B ocHoBHyto rpynny 6blan BKAOYEHbI 20
MaLMEHTOK C nepeHecéHHol uHdekumein COVID-19 1 ¢ BO3HUKWUM Y
HUX PACCTPOMCTBOM MEHCTPYAsbHOMO LMKAA B NMOCTKOBUAHOM Nepu-
oge. MaumneHTKM OCHOBHOW rpynnbl, B CBOKO ovepesp, Obian pacnpe-
AeneHbl NO cTeneHn TAXecTn nepeHecéHHoro COVID-19. Bo sTopyto
rpynny HabnogeHus 6bian BKAtOYeHbl 10 EHWMH, He UHGMLMPO-
BaHHbIX COVID-19, 1 ¢ HOpManbHbIM MEHCTPYanbHbIM LUKAOM. Y Ha-
61100aeMblIX KeHWMH bblAn UccnefoBaHbl NOKA3aTeNn coaepKaHuA
rOPMOHOB B KPOBU, U3y4eHbl AaHHble Y3U v gonnaepomeTtpumn opra-
HOB MaJIoro Tasa ¢ UCCNef0BaHNEM rEMOAMHAMUYECKUX NOKa3aTenei
SHAOMETPUA U ANYHMKOB, a TaKXe NoKa3aTenel CBEPTbIBatOLWEN Cu-
CTeMbl KPOBM. Y BCEX KEHLUMH OCHOBHOM TPynMbl C NepeHecéHHbIM
COVID-19 6binv 0bHapyeHbl Takne PaccTPOMCTBA, Kak Heperynsap-
HOCTb MEHCTPYa/sIbHOMO LMKMA C TEHAEHUMEW K YBEUYEHUIO ero
[/IMTENbHOCTU OT HECKONbKUX CYTOK 10 HECKOMbKMX Hegenb. Kpome
TOrO, Y NALMEHTOK C TAXENOW CTeneHblo TAXKeCTH 3aboneBaHnA Hau-
60nbLUKI pa3mep JOMUHUPYIOLLETO GOIMKYNA B AMYHUKE COCTABAAN
14,00+0,38 MM, a Y NALMEHTOK C NETKOM CTENEHbIO TAMKECTU NaTONO0-

Kezhen et al (2020) reported that menstrual disorders were
in 28% of cases of observed reproductive-age patients after suf-
fering from COVID-19. Furthermore, in 25% and 19% of cases,
there were changes in the volume of blood loss during menstru-
ation, and an increase in the duration of the menstrual cycle, re-
spectively [12].

Participants of Khan SM et al (2022) studies reported chang-
es in their menstrual cycle, manifested most frequently by men-
strual irregularity (60%), worsening of premenstrual syndrome
(PMS) symptoms (45%), and infrequent menstruation (35%) [13].

Parfyonova YaA et al (2021) published study results of the
impact of COVID-19 on reproductive health and menstrual cycle
changes in 83 patients. Of the menstrual disorders, oligomenor-
rhea and excessive menstrual blood loss were more frequently
observed, whereas in patients without COVID-19, changes in the
duration of the menstrual cycle were not observed. In the group
of patients infected with COVID-19, the frequency of menstrual
disorders 3-6 months after the disease was significantly higher
than it was noted before the disease, primarily due to an increase
in the number of cases of oligo- and amenorrhea, as well as ex-
cessive menstrual blood loss. The authors note the presence of a
direct relationship between the frequency of menstrual disorders
and the severity of the disease [14].

Phelan N et al (2021) found that out of 1031 women sur-
veyed, 46% reported changes in their menstrual cycle since the
start of the pandemic. In addition, 53% of women reported in-
creased premenstrual symptoms, 18% reported menorrhagia,
and 30% reported dysmenorrhea [15].

Maltseva AN (2022) presented the results of a study of 30
patients of reproductive age. All women were divided into two
groups. First, the study group included 20 patients with a histo-
ry of COVID-19 infection and a menstrual disorder post-COVID
period. The patients of the study group, in turn, were divided
according to the severity of the previous COVID-19. The control
group included ten women not infected with COVID-19 and with
a regular menstrual cycle. In the study population, hormonal se-
rum levels, coagulation indicators, ultrasound and Doppler pelvic
ultrasonography data to study endometrium and ovaries hemo-
dynamic changes were analysed. All women in the study group
with a history of COVID-19 were found to have menstrual cycle
irregularity with a tendency to increase the cycle duration from
several days to several weeks. In addition, the largest size of the
dominant follicle in the ovary was 14.00+0.38 and 16.0+0.16 mm
in patients with severe and mild disease, respectively. In women
of the control group, this parameter was equal to an average of
21.840.34 mm, 1.3 and 1.5 times higher than in women with mild
and severe disease, respectively. Furthermore, according to the
ovarian arteries hemodynamics results, it was found that in pa-
tients with severe COVID-19, a statistically significant decrease in
systolic blood flow rates corresponded with a statistically signifi-
cant increase in peripheral blood flow [16].

According to Li R et al (2020), COVID-19 adversely affects
the functional state of the reproductive system in women. For
example, SARS-CoV-2, acting on ovarian granulosa cells, leads to
a deterioration in the quality of oocytes. Based on the results, it
can be concluded that this disease can lead to miscarriage [17].

The causes for menstrual dysfunction, in addition to the
impact of the SARS-CoV-2 virus on ACE-2 receptors, include an
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rMK 3TOT pasmep cocTasnan B cpegHem 16,010,16 mm. Y KeHLLMH KOH-
TPO/IbHOM rPYNMbl 3TOT NOKa3aTeNb Obla PaBHbIM B cpegHem 21,8+0,34
MM, TO ecTb B 1,3 pa3a npeBbllwan TaKoBble 3HAYEHWA B rpynne XeH-
LUMH C NETKOM CTENEHbIO TAXKECTV NaToNorMu, 1 B 1,5 pasa npesbilwan
TaKOBble 3HAYEHWA B FPYMMNE KEHLMH C TAKENOW CTENEHbIO TAKECTM
3abonesaHua. CornacHo pesynsTaTamM UCCAEL0BAHNA TEMOAUHAMMKN
B AWYHMKOBbIX apTEPUAX BbINO YCTAHOBNEHO, YTO Y BO/bHBIX C TAXKE-
noi creneHbto COVID-19 oTmeyaeTcs CTaTUCTUYECKU 3HAYMMOE CHU-
KeHWe NoKasaTenel CKOPOCTM CUCTOIMYECKOrO KPOBOTOKA Mpw CTa-
TUCTUYECKM 3HAYMMOM YBENMYEHUW MOKasaTenel nepudepunyeckoro
KpOBOTOKa [16].

Mo paHHbIMm Li R et al (2020), kopoHaBUpYCHan MHPEKLMA OKa3bl-
BaeT HEOGNAronpUATHOE BMAHME Ha GYHKLIMOHA/IbHOE COCTOAHME pe-
NPOAYKTUBHOWM CUCTEMbI Y XKeHLWWMH. Bupyc SARS-CoV-2, Bo3aeiicTays
Ha rpaHyNE3HbIe KNETKN ANYHMKOB, MPUBOAUT K YXYALIEHUIO KayecTBa
0ounTOB. TaKUM 06pa30M, MOXKHO 3aKNHOYMTb, YTO AaHHAsA NaTonorusa
MOMKET CTaTb OCHOBaHMEM HEBbIHALLMBAHWUA BepemeHHoCTH [17].

K npuunHam pa3suTMA PacCTPOMCTB MEHCTPYaNbHON dyHKLMK,
Kpome Bo3aeiicTauma Bupyca SARS-CoV-2 Ha peuenTtopbl AM®-2, oTHo-
CUTCA MOBbILEHMNE KOHLEHTPALMM CTPECCOBbLIX TOPMOHOB B KPOBU B
nepuog naHaemmu [18-20].

K umcny Beaywmx NpMUYMH PaccTpPOMCTBA PEryiaLMmn penpoayK-
TUBHOW CUCTEMbI MOKHO OTHECTU criegytolume GaKTopbl: CTpeccosoe
COCTOsAIHME, BbICTPOE MW 3HAUUTEIbHOE CHUMKEHME Macchl Tena, 60b-
wue ¢u3nYeckme Harpysku, Gpapmakotepanums. BosHMKwMe Bcaes-
cTBME CTpecca GYHKLMOHaNbHbIE HAPYLIEHWA CO CTOPOHbI rMnoTana-
MO-rMNodpU3apHO-ANYHMKOBOW CUCTEMbI NMPOAO/IKAIOT HabatogaTben
eLLé B TeYEHWE A/IMTE/IbHOMO NEePMOAa BPEMEHU NOCAE UCHE3HOBEHUA
cTpeccoBoro dpaktopa [21]. CornacHo coBpeMeHHOM KnaccuduKaumm,
BCE PACCTPOWCTBA MEHCTPYaIbHOTO PUTMA, 0BYC/NOBIEHHbIE CTPECcco-
BbIM BO34EMCTBUEM, OTHOCATCA K KaTEropuM runoTanamMmmnyeckmx ame-
HopeW. BoNbLIMHCTBO aBTOPOB CYUTAET TOKAECTBEHHLIMU TEPMUHDI
«CTPECC-NMPOBOLMPOBAHHAA», «CTPECC-3aBUCMMAA» U «TMNOTANaMM-
4ecKaa» aMeHopes, a B HEKOTOPbIX CIy4asax BMECTO TEPMUHA «TUMo-
TaNaMMYecKas» YNnoOMMHAETCA MCUXOreHHasn» ameHopes, OCHOBHOM
NMPUYMHOM KOTOPOW, MO AaHHbIM pAAa aBTOPOB, ABAAIOTCA GYHKLMO-
Ha/IbHble paccTpolicTBa B geATtenbHocty LIHC [22].

CornacHo uccnegosaHusam, nposeaéHHbiMm Demir O et al (2021),
6b110 NPOBeLEHO OHMAMH 06CNea0BaHME 263 KEHLMH PENPOLYKTUB-
HOro BO3pacTa, rae OLeHNBaNacb XapakTepucTMKa MX MEHCTPYanbHO-
ro umkna so Bpema naHgemmm COVID-19. B pe3synsrate NoBbiWeHNA
MOKasaTens TPEBOTW, YBENMYMIACh YACTOTa HAPYLIEHWUA MEHCTPY-
ANbHOTO UMK, KOTOpaA NPOoABAAAACh U3MEHEHNEM NPOLOIKUTENb-
HOCTU MEHCTPYaLMM U YMEHbLUEHHbIM KOAIMYECTBOM BblAENAEMOM
KpoBsw. CnegoBaTeNnbHO, BbIparKeHHOCTb CTENEHM TPEBOTM M CTpecca B
pesynbtate Benbiwku COVID-19 oKkasanach 4OCTaTOMHO BbICOKOW, YTO-
Obl NOBNMATbL Ha XapaKTep MEHCTPYasbHOTo UyKna [23].

YT06bI BbIABUTb BOSMOXKHYIO CBA3b MENKAY CTPECCOM BO Bpems
NaHOAEeMUU U PenpoayKTMBHbIM 340posbemM, Ozimek N et al (2021)
TaKxe nposenn uccneposaHua B CoeauHéHHbIX LTtatax. U3 210
KEHLWWMH Bonee NoNoBMHbI CO0BLMAN 06 M3MEHEHMAX, KOTOPbIE NO-
ABUNUCb B UX MEHCTPYanbHbIX LuKAax. OHM OTMETUAN U3MEHEeHUA
NPOLOMKUTENBHOCTU MEHCTpYyanbHOro uukna (50%), anutenbHoctu
[AHell MeHcTpyaummn (34%) M BbIPaKeHHOCTU NpPeAaMeHCTPYanbHbIX
cumnTomoB (50%). MeHLWMHbI ¢ BbICOKMMM Bannamu No LKane BOC-
npuHumaemoro ctpecca (PSS) Bo Bpema COVID-19 yale ucnbiTbiBaau
6onee AnUTENbHbIE MEHCTPYaLMM U Bonee CUIbHOE KPOBOTEYEHUE BO
BPEMA MEHCTPYaLMM NO CPABHEHUIO C KEHLLMHAMM C YMEPEHHBIMMU
oLieHKamu COVID PSS [24].

Mo pesynbTaTamM CBOMX MCCIELOBAHUIA aHAMOTWYHbIE JAaHHble
npuBogAT Takmaz T et al (2021). OHM 06cnen0BaMN TYPELIKUX HKEHLLMH
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increase in the concentration of stress hormones in the blood
during the pandemic [18-20].

The main causes of reproductive system dysfunction in-
clude the following: stress, rapid or significant weight loss, in-
tensive physical exertion, and pharmacotherapy. The hypotha-
lamic-pituitary-ovarian axis dysfunction due to stress remains
for an extended period after eliminating the stress factor [21].
According to the modern classification, all menstrual cycle
rhythm disorders caused by stress are classified under hypotha-
lamic amenorrhea. However, most authors consider the terms
"stress-induced", "stress-dependent”, and "hypothalamic"
amenorrhea to be similar. In some cases, instead of the term
"hypothalamic", "psychogenic" amenorrhea is used, the leading
cause of which, according to some authors, is CNS-hypothalam-
ic-pituitary dysfunction [22].

Demir O et al (2021) conducted an online survey of 263
women of reproductive age, assessing their menstrual cycle
characteristics during the COVID-19 pandemic. According to the
authors, as a result of increased anxiety, menstrual irregularities
increased, manifested by a change in the duration of menstrua-
tion and a reduced amount of blood released. Thus, the severity
of anxiety and stress from the outbreak of COVID-19 were high
enough to affect the menstrual cycle [23].

To identify a possible link between pandemic stress and re-
productive health, Ozimek N et al (2021) also conducted research
in the United States. Of the 210 women, more than half report-
ed changes in their menstrual cycles, including the length of the
menstrual cycle (50%), duration of menstrual flow (34%) and the
severity of premenstrual symptoms (50%). In addition, women
with high perceived stress scale (PSS) scores during COVID-19
were more likely to experience more extended periods and more
heavy menstrual bleeding than women with moderate PSS scores
[24].

Similar research results were obtained by Takmaz T et al
(2021). They examined the psychological impact of the COVID-19
outbreak on the menstrual cycle in Turkish female medical staff.
Of a total of 952 women included in the study, 10.7% (n=102) and
12.9% (n=123) women reported shorter or longer periods and a
change in the duration of the menstrual cycle by more than nine
days, respectively. Participants with prolonged menses account-
ed for 5.8% (n=55) of the study sample. About 11% (n=102) of
women reported having mild or heavy bleeding. Intermenstrual
bleeding was observed in 6.5% (n=62) of patients. This study also
confirmed that the psychological stress caused by the COVID-19
pandemic is strongly associated with menstrual irregularities. In
addition, the above research results suggest a possible future re-
productive dysfunction due to current menstrual cycle disorders
[25].

Alekseev BE et al (2013) note that sexual dysfunction in pa-
tients with depression is caused by deterioration of the mental
and neurohumoral components of sexual function. No direct re-
lationship was found between the severity of sexual dysfunction
and the level of depression. At the same time, in severe depres-
sion, due to thyroid insufficiency and estrogen imbalance, wom-
en may experience amenorrhea, whereas men may have reduced
sperm production [26].

Currently, random data conflict with each other on the im-
pact of COVID-19 on the course of pregnancy, labour, the status
of the fetus and the postpartum period. However, it was found



Mupso0300a I'C c coasm. COVID-19 n perpoayKTUBHOe 340pOBbe >KeHIIVH

BECTHMK ABUMILIEHHEI
Tom 24 * No 3 * 2022

— MeANLMHCKMX pabOTHUKOB. B LlaHHOM MCCnen0BaHUM M3y4anoch Ncu-
xonornyeckoe Bosgeiictene BenbiwkyM COVID-19 Ha XapaKTepuCTUKy
MEHCTPYasIbHOTO LMKNa. B uccnegoBaHue 6biiv BKAOYEHB! B 06LLEN
CNOKHOCTU 952 XeHLWMHbI. U3 ykazaHHoro uncna 10,7% (n=102) skeH-
LMH COOBLLMAN O KOPOTKMX AN LUTENbHBIX MeHCTpyaumax, y 12,9%
(n=123) keHWMH HabNoJaNoCh M3MEHEHUE MNPOAOIKUTENBHOCTU
MEHCTPYa/IbHOTO LKA 6osiee Yem Ha 9 AHel. YuacTHUUpI € AuTenb-
HbIMM MEHCTPYaLMaMM cocTaBuam 5,8% (n=55) uccneayemoit Bbibop-
Ku. OKono 11% (n=102) sKEeHLLMH COOBLLMAM, UTO Y HUX BbINK CKyAHbIE
WIN CunbHble KpoBoTeueHWs. MexMeHCTpyanbHoe KpoBoTeYeHue
Habnoganocb y 6,5% (n=62) nauMeHTOK. 3TO MCCNeAO0BaHUE TaKKe
NOATBEPAMNO, YTO NCUXONOTUYECKUI CTPECC, BbI3BaHHbIM NaHAeMMUeN
COVID-19, BnnAeT 1 TeCHO CBA3AH C HapyLIEHWUAMMU MEHCTPYaNbHOMO
unkna. Kpome Toro, npveeaéHHble pesynbTaTbl UCCIeA0BaHUIA Npes-
MO/IaraloT 0 BO3MOXKHOM HapyLIEHWUW PENPOLYKTUBHOCTM B ByayLuem,
KaK Noc/ieaCTBME BO3HUKLUMX HapYLLEHMIA MEHCTPYasIbHOTO LKA [25].

Anekcees BE v coasT. (2013) oTmeuyaloT, YTo pa3BuUTME CEKCYalb-
HOW AMCOYHKLUMM Y UL, € fenpeccueit 06yCcnoBAEHO paccTPOWCTBaMMU
MCUXMYECKOW U HENPOTYMOPA/IbHOM COCTABAAIOLWMX KONYAATUBHOMO
uMKNa. He 66110 06HaPYKEHO HAAMUMA NPAMOW CBA3U MEXKIY TAXKe-
CTbIO HApPYLIEHWA CEKCyanbHbIX GYHKLMIA U YPOBHEM AenNpeccuu, B TO
e Bpemsa Npu TAXKENOW Aenpeccun B pesynbTaTe pa3BUTMA TUPEOUS-
HOW HEAO0CTATOYHOCTM M HapyLleHWs BanaHca 3CTPOreHOB Y MEHLMH
MOXET HabnoAaTbCcA aMeHopes, a Y MyXKUYMH MOXET Habnoaatbea
yXyALWeHWe crnepmaTtoreHesa [26].

B HacToALlee BpemA NOABUANUCL HEMHOTOUYUCIEHHbIE U Pa3HO-
peumnBble AaHHble 0 BaAMAHMKM COVID-19 Ha TeueHne GepeMeHHOCTH,
pOA0B, COCTOAHME NN0AA M NOCAEPOAOBbIN Nepuos. Bbino BbifABAEHO,
4TO Y BepeMeHHbIX KeHLMH, MHOULUMpoBaHHbIX COVID-19, Taxenee
MPOTEKAET recTaLMOHHbIV NEPUOA, a TaKKe U cama natonorvs. To ecTb
OHM OKa3blBalOT B3aMMoOycyrybnstollee BAUAHUE, YTO cnocobCeTayeT
YBE/IMYEHUIO PUCKA MAaTEPUHCKOW cMepTHOCTH [27, 28].

Bbin npoBeAEH aHanM3 akyLepPCKUX U NepUHaTabHbIX OCNOK-
HEHWI Y KEHLUWH, NepeHECLLINX KOPOHABUPYCHYIO MHEKLMIO BO Bpe-
MA 6epeMeHHOCTH, NyTel UX POAOPAa3PeLIEHMA U UCXOL0B bepemeH-
HocTv v pogos no Coraunitckor obnactn TagKmKMUCTaHa 3a 9 mecAaues
2021 r. 33 AaHHbIV NepUO NONOKUTENbHBIV TECT HA KOPOHABUPYCHYIO
MHPEKUMIo 6bin oTMeueH y 140 6epemeHHbIX. OCHOBHYIO rpynny co-
cTaBuAM 80 MKEHLUMH, FOCNUTANN3MPOBAHHbIX B LEEHTPa/IbHbIX PalioH-
HbIX 60nbHMLAX. YacToTa NpexaeBpemMeHHbIX POAOB Y AaHHOW KaTe-
ropun xeHwwuH coctasmna 30,411,6%, KecapeBo cevyeHne NPoBeAEHO
B 15 HabnoaeHNsAX, a B 5 Cly4anx OTMEYEHbI IeTa/lbHble UCXOAbI, NPU-
YMHAMWM KOTOPbIX ABMIACh OCTPaA AblXaTeNbHaA HeJ0CTaTOYHOCTb Ha
($OHe KOPOHaBMPYCHOM MHEBMOHUM TAXKENOI cTenexn [29].

Bonpoc, MOCBAWEHHbIN BAWAHUIO NMEpPeHecéHHOro BO Bpems
6epemeHHocTM COVID-19 Ha yBennyeHne o6bEMa KPOBONOTEPY B PO-
[nax, 6bin n3yveH Abaycamatsoga 3M u coasT. (2021). OcHOBHy!toO rpyn-
ny obcnesoBaHHbIX COCTaBUAM 48 }KeHLWWH, nepeHécwmnx COVID-19 Bo
Bpems bepemeHHoCTH. [pynny cpaBHeHMs cocTaBuio 30 UCTOpUiA po-
[10B KeHLLMH, He 6oneswmnx COVID-19. CpegHuit 06EM KpoBomnoTepu
NOC/Ne POAOB KEHLMH OCHOBHOM rpynnbl coctasun 347,5+30,2 mn,
KOHTPO/IbHOM — 358+45,5 M1, 4TO HE UMENOo CTAaTUCTUYECKM 3HAUNMO-
ro pasnunuus [30].

B apyrom uccnegosaHum Abaycamarsoga 3M u coasrt. (2021),
NOCBALEHHOM PEnPOAYKTUBHBIM MOTEPAM B NEepuoa, NaHAeMuu
COVID-19, BbisiBNEHO, YTO YacTOTa NIETANbHOTO UCXoda Y 6OMbHbIX C
COVID-19 Hanpamyto 3aBucena OT aKyLePCKUX NPUYMH, JOCTUras
ypoBHA 61,6% cnyyaes. TakoBbIMM NpuuMHAMK bblan: cencuc 15%,
MaccuBHasA KposonoTepa B pogax 20%, npesknamncus TAXKENON cTe-
nexun 15%, sknamncus 3,3%, passutne HELLP-cuHapoma 5%, a Takke
amb601A oKononnogHbIMK Bogamm 3,3% [31].

that in pregnant women infected with COVID-19, the pregnancy
and COVID-19 are mutually detrimental to both, contributing to
an increased risk of maternal mortality [27, 28].

An analysis of obstetric and perinatal complications, modes
of delivery and the outcomes of pregnancy and labour in women
with SARS-CoV-2 in the Sughd region of Tajikistan for nine months
of 2021 was made. A positive test for SARS-CoV-2 was detected
in 140 pregnant women during this period. The study group con-
sisted of 80 women hospitalised in the central district hospitals.
The frequency of preterm birth was 30.4+1.6%, caesarean section
was performed in 15 cases, and in 5 cases, deaths were noted,
the causes of which were acute respiratory failure due to severe
COVID-19 pneumonia [29].

The impact of COVID-19 infection during pregnancy on the
severity of postpartum bleeding was studied by Abdusamatzoda
ZM et al (2021). The study and control groups consisted of 48 and
30 women with and without COVID-19 during pregnancy, respec-
tively. The average volume of postpartum blood loss in the study
and control group women was 347.54£30.2 and 358+45.5 ml, re-
spectively, which had no statistically significant difference [30].

Another study by Abdusamatzoda ZM et al (2021) was de-
voted to reproductive losses during the COVID-19 pandemic. It
was found that the death rates in patients with COVID-19 directly
related to obstetric causes, achieving up to 61.6% for all cases.
These causes of death were as follows: sepsis (15%), massive
postpartum bleeding (20%), severe preeclampsia (15%), eclamp-
sia (3.3%), HELLP syndrome (5%), and amniotic fluid embolism
(3.3%) [31].

On the other hand, Wang MJ et al (2020) showed that preg-
nant women diagnosed with COVID-19 do not have an increased
risk of obstetric bleeding or maternal morbidity compared with
pregnant women without a diagnosis of COVID-19. However,
there remains a risk of preterm birth, severe preeclampsia, the
need to use caesarean section and general anaesthesia [32].

According to Kampf G et al (2020), in pregnant women in-
fected with COVID-19, there were increased preterm births and
caesarean section rates due to the fetal disorders revealed on
cardiotocography. At the same time, it was found that pregnancy
and childbirth did not have an aggravating effect on the course of
COVID-19, and, in some cases, recovery in pregnant women was
noted even before the onset of labour [33].

Khodzhamurodova DA et al (2021) studied the course and
complications of pregnancy in the first trimester in patients with
convalescent COVID-19 between 2020 and 2021. A total of 20
pregnant women who had COVID-19 were hospitalised for ex-
amination and treatment. After laboratory and clinical investiga-
tions, threatened miscarriages were diagnosed in 8 (40%) cases,
inevitable miscarriages —in 12 (60%) cases, and pregnancy toxici-
ty (vomiting) —in 11 (55%) cases. However, thanks to timely diag-
nosis and comprehensive therapy, preterm labour was prevented
in 85% of patients, and an unfavourable pregnancy outcome was
noted in 15% of cases [34].

Kurbanova MKh et al (2021) reported the following data:
among 45 patients hospitalised for complications of the first tri-
mester, 20 convalescent women with COVID -19 comprised the
study group and 25 women who did not undergo COVID-19 —the
control group. According to the studies, it was concluded that
patients who underwent COVID-19 were more likely to have ex-
cessive body weight. In addition, they had an increase in plate-
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Hanpotus, uccneposarne Wang MJ et al (2020) nokasano, 4to
y 6epemeHHbIX ¢ AnarHo3om COVID-19 HeT NOBbILEHHOIO PUCKa aKy-
LIEPCKOrO KPOBOTEUEHMSA, PUCKA MATEPUHCKOW 3aboneBaemocTy Mo
CpaBHEHUIO ¢ BepemMeHHbIMM KeHLWMHaMK b6e3 auarHosa COVID-19,
HO MMEETCA PUCK MPEXAEBPEMEHHBIX POAOB, PUCK MPE3KAAMNCUM C
TAXENbIMU NPOABNEHUAMM, PUCK KECApPeBa CEYEHMA U PUCK MPUMEHE-
HWA 0bLei aHecTe3un [32].

CornacHo aaHHbiM Kampf G et al (2020), y 6epemeHHbIX KeHLLWH,
MHPUUMPOBaHHbIX COVID-19, Habntoaanoch yBENUYEHUE YMCa CyYa-
€B NpexaeBpeMeHHbIX POAOB U KecapeBbiX CeYeHWM, KoTopble Obiin
06YyC10B/1EHBI BbISIB/IEHHBIMW BO BPEMSA KapAMOTOKOrpapuueckoro uc-
CNepoBaHWA Nnofa HapyleHUAMK. Mpu 3Tom 6bIN0 YCTaHOBAEHO, YTO
6epeMeHHOCTb U poAbl HE OKa3blBa/N YCYryBAAIOLLErO BAMAHUA Ha Te-
yeHue COVID-19, u, B page cayyaes, BbI3LOPOBAEHME ¥ BepemMeHHbIX
OTMEYA/OCh eLLE A0 HACTyNeHUsA PoaoBoO AeaTenbHocTy [33].

B nccnesosaHumax Xogskamypogosoi OA v coasr. (2021) 6bino
U3y4eHO TeYEeHMEe M OC/IOXKHeHUe bepemeHHOCTH B | TpUMecTpe y na-
LMEHTOK ¢ pekoHBanecueHTom COVID-19 3a nepuog 2020-2021 rr. 20
6epeMeHHbIX KeHLWMH, nepeHécmnx COVID-19, bbin rocnutanmnsm-
poBaHbl B CTaLMoHap Ana obcnesosaHua u nevexus. Mocne npose-
[EHHbIX 1a6OPATOPHBIX U KAMHUYECKUX aHAM30B bblI0 AUArHOCTU-
POBaHbl Yrpoatowmii BbikMabiw 8 (40%), HaYaBLIMIACA BbIKMAbILL
— B 12 (60%) 1 ToKcmKo3 (pBOTa) GepemeHHbIx — B 11 (55%) cnyyaes.
Bnarogapa cBoeBpPeMEHHON AMArHOCTUKE U KOMMIEKCHOW Tepanuu,
YA3Nocb NPONOHrMPoBaTb BepeMeHHOCTb 85% NauMeHTKam, Hebna-
rONpPUATHbIN Ucxos 6epemeHHOCTH Bbin oTMeYeH B 15% cnyyaes [34].

KypbaHosa MX u coasT. (2021) npusenu creayrowme LaHHble:
cpeam 45 naumeHToK, KoTopble HblaM roCNMTaAU3MPOBaHbI MO NOBOAY
Pa3/IMYHbIX OC/IOXKHEHWI NepBOro TpUmecTpa, 20 KEeHLMH PEeKOHBa-
necueHTos COVID-19 cocTaBuAM OCHOBHYIO TPy U 25 KEHWMH, He
nepeHécimx COVID-19, 6biam B KOHTPONBHOM rpynne. Mo AaHHbIM
NpoBefEHHbIX UCCNeA0BaHMI BbIN0 3aKNHOUEHO, YTO NALMEHTKK, Ne-
peHécwue COVID-19, Yale nmenu n3bbITOK Macchl TeNa, Y HUX oTMe-
Ya/IUCb NOBbILLEHME YPOBHA TPOMOOLMTOB M ycKopeHHasa CO3. 3Tumu
UCCNef0BATENAMM TaKKe OTMEYeHbI Ny3blpHbIi 3aHoc y 10%, aHam-
6pnoHua —y 5%, 3amepLuas bepemeHHOCTb — B 65% cayyasx [35].

Di Mascio D et al (2020) Tak:Ke npuBenu AaHHbIE O TOM, YTO Y
JKEHLWMH, MHOULMPOBAHHBIX KOPOHABUPYCHOM MHbEKLMEN, Bbia no-
BbILLIEHHbIN PUCK NPEeXAEeBPEMEHHbIX POZOB, BbICOKasA YacToTa Keca-
peBa ceveHua, NPesKNaMNCUK U NepuHaTanbHOM CMepTHOCTH [36].

O yacToTe onepaumii Kecapesa cedeHus B cTaumoHape Il yposHs
B nepuog, naHgemmum COVID-19 coobatoT KanaHaaposa MX 1 coasT.
(2021). WUccnepoBatenamu 6b10 NpoaHanM3MpoBaHo 43 ucTopuii
6onesHelt KeHLMH, NepeHECILMX KOPOHABUPYCHYIO MHbEKLMIo BO
Bpems 6epeMeHHOCTM 1 MOCTYNMBLIMX Ha pogpl B 2020 roay. A6pomu-
HasbHOe poaopaspelleHre Bbi1o NpoBeaeHo 6 (13,6%) KeHwmHam.
[aHHbIV nokasaTesb 6bln HUKe 0OLLEero nokasartens B yYpexaeHun
3a 2020 roa. OCHOBHbIM NOKa3aHMEM K OnepaLMmn Kecapesa ceveHua
W B NepuoA, NaHAeMUM ocTaBasca pybeL, Ha MaTKe M ero HecocTos-
TenbHOCTb, 1 eHLWwmMHa bblna oneprpoBaHa No NOBOAY NOMNEPEYHOro
nonoxeHus nnoga. CnefoBaTeNbHO, UCCNEA0BATENMN HE OBHAPYKMAN
0c060ro M3MeHEeHMA B YaCTOTe OnepaLMm Kecapesa ceyeHus B nepu-
o naHaemuu [37].

3AKNIOMEHUE

Takum obpasom, maTepuan NpoaHaU3MPOBaHHBIX UCCNef0Ba-
HUI MaNOYNCNEHHDIN U MANOVHGOPMATUBHBIN, TPOCNEXKMUBAETCA Pa3-
HOPEUMBOCTb PE3YNLTAaTOB 3TUX HAay4HbIX PaboT. Henb3a He yunTbiBaTh
BO3MOXXHble nocneactsusa COVID-19 gns penpofyKTMBHOMN CUCTEMBI.
MeHcTpyanbHaa AUCOYHKUMA cama CTaHOBWUTCA CU/IbHBIM CTPecco-
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let levels and accelerated ESR. In addition, hydatidiform moles,
anembryonic pregnancy and miscarriages were noted in 10%,5%
and 65 % of cases, respectively [35].

Di Mascio D et al (2020) also reported that women infected
with SARS-CoV-2 were at an increased risk of preterm birth, with
a high caesarean section rate, preeclampsia, and perinatal mor-
tality [36].

The frequency of cesarean sections in a specialised materni-
ty hospital during the COVID-19 pandemic was reported by Kalan-
darova MKh et al (2021). The researchers analysed the medical
records of 43 women with COVID-19 during pregnancy and were
admitted for labour in 2020. Thus, abdominal deliveries were
performed in 6 (13.6%) women. This number was lower than the
overall hospital rates for 2020. In general, and during the pan-
demic, the main indication for caesarean section remained a ce-
sarean scar defect; in addition, one woman was operated on for
the transverse position of the fetus. Thus, the researchers did not
find much change in the frequency of caesarean sections during
the pandemic [37].

CONCLUSION

Based on the literature review, it can be concluded that the
data is insufficient and uninformative, and there is a discrepan-
cy between the results. Nevertheless, the possible consequences
of COVID-19 on the reproductive system should be considered.
Menstrual dysfunction becomes potent stress for a woman's
body. The stress caused by the pandemic could potentially put
women at higher risk of endocrine disruption. In addition, ac-
cording to some authors, COVID-19 adversely affects the course
of pregnancy and labour, increasing the risk of preterm birth. At
the same time, the status of the fetus, and changes in the uter-
ine-placental complex, in COVID-19 during pregnancy and subse-
quent pregnancies have not been sufficiently studied. Therefore,
timely diagnosis of pathological conditions of the female repro-
ductive system during pregnancy in acute COVID-19 and remote
periods will allow the development of new preventive and thera-
peutic strategies to restore women's reproductive health affected
by COVID-19.



Mupso0300a I'C c coasm. COVID-19 n perpoayKTUBHOe 340pOBbe >KeHIIVH

BECTHMK ABUMILIEHHEI
Tom 24 * No 3 * 2022

POM [AN1f OpraHM3ma KeHLWMHbl. CTpecc, Bbi3BaHHbIM MaHAeMMUeEN,
NOTEHLMANBHO MOXKET NOABEPTHYTb XKEHLLUMH 60/1ee BbICOKOMY PUCKY
HapyLIeHUs SHOOKPUHHOW perynaumun. KopoHaBupycHas MHbeKuus
B/WAET Ha TEYeHWEe BEPEMEHHOCTM 1 POAOB, MOBbILIAETCA PUCK NMPEXK-
[eBpPeMEHHbIX POZOB. B TO e Bpems He0CTaTOYHO M3y4eHbl COCTOS-
HWe BHYTPUYTPOBHOTO NN0AA, USMEHEHUSA B MAaTOYHO-M/IALLEHTApPHOM
KOMMN/EKCE, KaK NMpu pasBuUTUKM 60Ne3HM Npu BepeMeHHOCTH, Tak U
npu nocneaytowmx nocne 6onesHu bepemeHHocTAX. CBoEBpemMeHHas
[AVarHoCTVKa NaToONOTMYECKMX COCTOSHWUI PEnpoAyKTUBHOIO 340p0-
Bbf MKEHLUMH, KaK Mpu pa3BUTUM 3aboneBaHus npu BepemeHHOCTH,
TaK U B OTAANEHHbIE NOC/e NepeHecéHHOM KOPOHABUPYCHOM MHPEK-
LMW nepuoapl, NO3BOMUT BbIPaboTaTb HOBblE MPOGUAAKTUYECKME U
TepanesTU4ecKune CcTpaterMn gnAa BoOCCTaHOBEHMA penpoayKTUBHOIO
30,0POBbsl KEHLLYMH.
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raHamu [1-3]. Tpaema ANK snsetcs ogHUM U3 Hanbosee CNOMKHbIX
NOBPeXAeHWI K1LLeYHKKa. [py 3TOM, KpOMe MexaHUYEeCKON TPaBMbl,
CYLLECTBEHHYIO po/ib UrpaeT 3abpoc B 3abpHOWMHHOE NPOCTPAHCTBO
1 B BPIOLLIHYIO NONOCTb BO/BLIOTO KOMYECTBA aKTUBMPOBAHHbIX dep-
MEHTOB U énun, cogepawmxca B8 MK, yto npeacrasnaet cepbés-
HYIO Yrpo3y Anf }U3HK nocTpagasiuero [4, 5].

B nuTepaType B OCHOBHOM OMMWCBIBAOTCA CEPUM KIIMHUYECKUX
HabnoaeHwii nospexaenua AMNK y aeteld, Mvib eayHUYHbIE Kpyn-
Hbl€ KIMHUKN UMEIOT JOCTATOUHDIN OMbIT IEYEHUSA STOTO KOHTUHIEHTA
nauueHToB [6, 7]. OCTaéTcA MHOIO HepeLLEHHbIX BOMPOCOB MO BbI6opy
TaKTUKU JIeYEHMA U 06BEMY onepaLy B 3aBUCMMOCTU OT BUAA U Xa-
paKTepa TPaBMbl, HaIMYMA NOBPEXAEHUIA APYTUX OPraHOB U CTPYKTYP,
YTO AMKTYET HEOOXOAMMOCTb U3YYEHMA OMbITa APYTUX KAUHWK ANA Bbl-
PaboTKM eAMHOMN XUPYPFMYECKON TaKTUKMN.

LLENb UCCNEQOBAHUA

M3yunTb 0COBEHHOCTU KAMHWYECKOW KApTUHbI U AMarHOCTUKM
nospexaeHuit AMNK y geteit.

MATEPUAN U METOADbI

B KAuMHUWKax geTckoi xupyprum CankT-MeTepbyprckoro neama-
TPUYECKOTO MeAMLMHCKOTO yHMBEpCUTeTa M balkupckoro rocygap-
CTBEHHOrO MeauumMHCKoro yHusepcuteTa 8 2000-2020 rr. onepupoBsa-
Ho ¢ nospexaennamu ANK 14 geteit 8 Bo3pacte ot 3 Ao 14 net. B 10
CNy4Yanax 0OTMEYanochb M30/IMPOBaAHHOE, a B 4 — coYeTaHHOe noBpexe-
Hue. OCHOBHOM MPUYMHOW M30AMPOBAHHOM TPaBMbl Bbll NpAMON
YA3Ap B XKMBOT M 061aCTb NOACHWULbI UM YAAP KUBOTOM O TBEPABIV
npeamert, NnafieHne c Besocuneaa Ha pynb, yaap KOMbITOM SOWaap.
CoyeTaHHble NMOBPEXAEHWA HabNOAANUCh NPU aBTOTPaBME U Maje-
HWu ¢ BbicoTbl. Tpasma [fTK coueTanacb ¢ noBpexaeHnem neveHn y
1, 6pbIXKeiKM TOHKOW KULIKK Y 1 U nogpKenyaouHoM xenesbl y 1 naum-
eHTa. Y ogHoro pebéHKa BbisiBNEHbI MOBPEXKAEHMA NPABOrO NErKOro,
reyYeHn 1 nepesnomo-BbiBMX NO3BOHKA C2-C3.

PE3YNbTATbI

Kak nokasanu Hawu HabngeHus, KAMHWYEeCKas KapTuHa no-
spexaeHunit NK otanyaetcs upesBblyaiHbiM pasHoobpasnem. Oco-
6EHHOCTV CUMNTOMATUKKN 06YCNI0BNEHbI Pasmepamm aedeKTa CTeHKU
KWMLUKM, COXPAaHHOCTbIO NapUETaIbHOTO (3aLHEro) IMCTKa BPIOLLMHBI U
Ha/IMuMeM NOBPEXAEHMI APYTMX OPraHOB GPIOLIHOM NOMOCTY.

Ha ocHOBaHWM NONYYEHHbBIX AaHHbIX, B 3aBUCMMOCTM OT JIOKaNU-
3aumu nospexaeHua AMK, BbiABAeHbI: pa3pbls 3abpHOLLMHHON YacTU
6e3 noBpexAeHVA NapueTanbHOro MCTKA BptoWwKHLI — 3; paspbiB 3a-
OPIOLIMHHOM YacTU C NOBPeXAEHNEM 334HETO INCTKA NapueTaNbHOM
6prownHbl — 10, HenpoHuKatoLwme nospexaeHus AMK ¢ 0bpasoBaHu-
€M WHTpamypanbHoW rematombl — 1. BbigeneHve 3Tvx rpynn Heob-
XOAMMO BBWAY 3HAUUTE/IbHbIX PA3NNYUA KAMHUYECKMX NpoABAeHUI
pa3pblBa TeX UAK UHbIX oTaenos [NMK y aetei.

Mpwn n3onnposaHHom paspsise [ANK ¢ nospexaeHvem napue-
Ta/IbHOW GPIOLLMHBI KIMHKMKA «OCTPOTO MBOTa» (60/1b B }KUBOTE, PBO-
Ta C NepUTOHeaNbHbIMU CUMNTOMaMK, 6O U HAaNpPAXKEHWEe MbILLL, B
MOACHWYHOW 061acTn cnpasa) NpoABAANack 6onee OTYETIUBO YKe B
nepsble Yacbl NOC/Ie TPAaBMbI, YTO CBA3AHO CO 3HAYMTE/IbHLIM pa3apa-
Kalowym aeictemem Ha bpiolumHy cogepkumoro AMK.

Mpu pa3spbise 3abptownHHON YacTn AMNK 6e3 HapyweHus Le-
JIOCTHOCTU NapveTasbHOM OpIOLWKHBI, B NepBble Yacbl Noc/ie Tpas-
Mbl, [0 2-3 YacOB CMMMTOMATMKA OblNa HEBbIPAXKEHHAA, @ KNIUHUYe-
CKas KapTuHa — CTépTas, CyObeKTUBHblE CUMNTOMbI Npeobrasanu
Hag, 0OBEKTUBHbBIMW, COCTOAHME AeTel BbINo TANKENbIM, OTMEYanachb

most complex damages to the intestine. At the same time, in ad-
dition to mechanical injury, a significant role is played by the spill-
age of a large amount of activated enzymes and bile contained in
the duodenum into the retroperitoneal space and the abdominal
cavity, which can be life-threatening [4, 5].

The literature mainly describes clinical observations of du-
odenal injury in children. However, only a few large clinics have
sufficient treatment experience for these patients [6, 7]. In addi-
tion, many unresolved issues regarding the choice of treatment
options and surgical volume, depending on the type and nature
of the injuries and damage to other organs and structures, neces-
sitate studying other clinics' experiences to achieve a consensus
regarding surgical strategy.

PURPOSE OF THE STUDY

To study the clinical presentations and diagnosis of duode-
nal injuries in children.

METHODS

Between 2000-2020, fourteen children aged 3 to 14 years
with duodenal injuries were operated on at pediatric surgery de-
partments of Bashkir State Medical University, Ufa, Russia and
Saint-Petersburg State Pediatric Medical University, Russia. Iso-
lated and combined duodenal injuries were observed in 10 and
4 cases, respectively. The leading cause of an isolated injury was
a direct blow to the abdomen and the lumbar region or the ab-
domen strikes against an object, a fall on bicycle handlebars, or
a hoof kick. Combined injuries were observed in motor vehicle
accidents and falls from height. Thus, damage to the duodenum
was combined with a liver laceration in 1 patient, another patient
had an injury to the mesentery of the small intestine, and pancre-
atic injury was observed in yet another patient. In addition, right
lung and liver lacerations and fracture-dislocation of the C2-C3
vertebrae were revealed in one child.

RESULTS

Our observations have shown a high diversity in the clinical
picture of the duodenal injury. The diversity is related to the size
of the defect in the intestinal wall, the integrity of the posterior
parietal peritoneum and the presence of damage to other ab-
dominal cavity organs.

Regarding the localization of duodenal injury, the following
results were obtained: retroperitoneal duodenal rupture without
damage to the posterior parietal peritoneum, retroperitoneal
duodenal rupture with damage to posterior parietal peritoneum,
non-penetrating duodenal injury with an intramural hematoma
were revealed in 3; 10, and 1 case, respectively. The categoriza-
tion is essential due to significant variation in the clinical manifes-
tations of rupture of different parts of the duodenum in children.

With an isolated duodenal rupture with damage to the pa-
rietal peritoneum, "acute abdomen" manifestations (abdominal
pain, vomiting with symptoms of peritonitis, pain and muscle ten-
sion in the right lumbar region) are present as soon as in the first
hours after the injury, which is associated with a significant peri-
toneal irritation by duodenal contents.

In retroperitoneal duodenal rupture with intact parietal
peritoneum, in the first 2-3 hours after injury, the symptoms were
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61e/HOCTb KOXKHbIX MOKPOBOB U, KaK NPaBMO, UMENOCh BbIpaXKeHHOe
6ecnokoicTBo pebéHKa. bonbHble NpeabaBAsAAN Kanobbl HAa Hepes-
Kue 601 B 3NUracTpum 1 B Npasom nogpebepbe, NOABMBLLMECA HEMO-
CPeLCTBEHHO NOC/e TpaBMbl. Y 2 AeTei 0TMeYeHa uppagvaumsa bonen
B 0b6nacTb XEnuHoro nysbips M npasoe b6eapo. Bckope nossnsnach
PBOTa, Yalle NOBTOPHasA, TEMHO-KOPUYHEBATOTO LiBETA.

CMMNTOMBI, BbIAB/IEHHbIE NPU OCMOTPE XMBOTA B 3TOT NEPUOA,
Masio BbIpaXKeHbl M HEe [aBaiu OTYETIMBOMN KapTUHbI KaTacTpodbl B
6pHOLWHOM NONOCTH, HabNoAANNCL HEKOTOPOE HanpsAXKeHWe 1 bones-
HEHHOCTb NepesHeit BPIOWHOM CTEHKM B MPaBoOi NONOBMHE, Yalle B
npasom noapebepbe. Cumntom LLETKMHA-BalombBepra 6biBan oTpu-
uaTenbHbIM. MogobHas cumnTomaTKa nospexaeHuin AMK obbacHs-
Nacb TeM, YTO lyofileHaIbHOe COLEPKUMOE A/IUTEIbHOe BPEMA Haxo-
Annocb B 3abpiolIMHHOM NpoCTpaHcTBe. B AanbHeliwem, nosxe 5-6
4acoB, HECMOTPA Ha NPOBOAMMbIE MEPONPUATUS, COCTOAAHME BOIbHO-
ro yXyZLUanoch BCAEACTBME HAPACTALOLLEN MHTOKCUKALMK. Bonu B Ku-
BOTE YCMAMBANWCh, HanpaxeHWe n BonesHeHHOCTb NepeaHen HproLu-
HOM CTEHKWU CTAHOBW/IUCb PACMPOCTPAHEHHBIMU GO/blUE B BEPXHEM
otaene xmorta. Mossnanca cumntom LLETKMHA-Btombepra.

06bl4yHO Npu paspbiee AMNK nmenacb 3abproWwMHHan remaTtoma,
KoTopas yepes 3-5 yacos nocne TpaBMbl OnNpeAenanacb NPUTYNIeHN-
€M B MPaBOM flaTepasibHOM KaHane. Y Tpéx 6osbHbIX Npu obcneno-
BaHMM NOACHUYHbIX 0bnacTei onpegensnack 6onesHeHHOCTb CNpaBa,
4TO CMMY/IMPOBANIO NOBPEXAEHME NPABOMN NOYKM.

KnnMHuyeckoe nposBneHne HEMNPOHMKAIOWMX MOBPEXAEHWI
AMNK ¢ o0bpasosaHMeM MHTPaMypasbHOM remaToMbl 3aBMCUT OT Xa-
paKkTepa KPOBOM3NWAHMA, KOTOpPOe OblBaeT B BUAE OOWWMPHON Mau
OrpaHWUYeHHOW MHTPaMypPaNbHOM remaToMbl U FeMaToOMbl C Pa3pbiBOM
MPUCTEHOYHOW BPIOLIMHBI.

[et ¢ obWMpHBIMK 0BTYPUPYIOLLMMM UHTPAMYpPabHBIMMU Te-
MaTOMamM NOCTyManu B CTaLMOHap C CUMNTOMaMW MOBPEXAEHUA
ANK 1 ABNeHMAMM BbICOKOW KMULLEYHOW HenpoxoammocTy. Mpu orpa-
HUYEHHBIX AYOAEHaNbHbIX remaTomax 6onbHble 0bpallanuch Yepes
HECKOJ/IbKO YacoB W/IN AaKe — HECKO/IbKO [iHEN C Kanobammn Ha pBoTy
1 601u B aNUracTpumn.

B ogHom HabntogeHuu, npu 06pa3oBaHNM reMaTombl C pa3pbl-
BOM OpIOLIMHDI, Pa3BMBaiach KJIMHUKA BHYTPEHHErO KPOBOTEYEHMA.
B pocTynHoW nuTepaTtype Mbl He BCTPEYanu OnucaHus nofobHbIX
NOBPEXAEHUI. YUUTbIBAA PEAKOCTb TaKUX NOBPEXAEHUIA, NPUBOAUM
Halwe HabnoaeHue.

Manbuuk P., 7 net, nocTynua B KAMHUKY Yyepes 1 yac nocne Tpas-
Mbl. YNan ¢ NoxapHoM necTHULbI (BbICOTa BTOPOrO 3Taa). Hanobbl Ha
6011 B NpaBoit pyKe, }KMBOTE, TOWHOTY. COCTOAHME NPU NOCTYNAEHWUM
TAXENOE, KOMHbIE MOKPOBbI 0BblYHOW OKpacku. [Jedopmauma npa-
BOTO npeansieybs. B NErkux BesuKkynapHoe AbixaHue. ToHbl cepaua
npurayweHsbl, nyabc 92 yaapa 8 MuHyTy. ALl 70/40 mm Hg. AA3biK BAax-
HbI, }XMBOT He B3AYT, NPW NafbnaLmum oTMeyaeTca 601e3HeHHOCTb No
BCEMY YKMBOTY, HanpsxeHune mbiwl, Cumntom LLLETKMHaA-Batombepra
oTpuLaTeNbHbIM. Ha 0630pHOI peHTreHorpamMme BPIOLLHOM NONOCTH
€B06OAHOTO ra3a nog, Kynoaom auadpparmol HeT. Ha peHTreHorpamme
NpaBoro Hagnneuba — AUCTa/bHbIN 0CTE03NUGU3N0AN3 NPaBOMN Ny-
4eBOW KOCTU CO CMELLLEHMEM OTIOMKOB. B npouecce HabntogeHus B
TeyeHue 4 YacoB COXPAHANUCH 6O/IN B JKMBOTE U HAMPAXKEHWE MbILLILL,
Onepu1poBaH ¢ NPeanoNoKUTENbHBIM ANAarHO30M «MOBPEKAEHNE Ne-
YyeHw». BoinonHeHa cpefnHHanA nanapotomua. B 6ptowHoi nonocty,
NPeUMyLLECTBEHHO B NPaBoM HOKOBOM KaHasne U B Majiom Tasy, 40
200,0 mn KMAOKOM KPOBWU. BbifABNEHO MOBpeXxaeHWe MapueTanbHOM
6pIOLLMHBI, HAUMHAA OT NPUBPATHUKA A0 BepTUKanbHoM Yactu ANK.
33 NeY€HOYHO-AyoAeHAIbHOM CBA3KOM — 06WMpHOe 3abplowmnHHoe
KpoBoM3nnaHue ¢ nepexodom Ha MK noytv Ha BCEM e€ NpOoTAKEHUMN.
PacceueHa cepo3Han 060/104Ka NocneaHel, yaaneHa rematoma, Ha-
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not apparent. After that, clinical findings were subtle, and sub-
jective symptoms prevailed over objective findings; the children
were in severe distress. In addition, skin pallor and, as a rule, se-
vere anxiety in the children were noted. Patients complained of
mild pain in the epigastrium and the right hypochondrium that
appeared immediately after the injury. In 2 children, pain radi-
ated to the gallbladder and right thigh. Vomiting soon occurred,
more often repeated, with dark brownish vomit.

The symptoms revealed on the abdomen examination in
this period were vague and did not give a clear idea of the ca-
tastrophe in the abdominal cavity. There was some tension and
tenderness in the right anterior abdominal wall, more often in
the right hypochondrium. The rebound tenderness test was neg-
ative. Such manifestations of duodenal injury were explained by
the fact that duodenal contents remained in the retroperitoneal
space for a long time. Later, after 5-6 hours, despite the measures
taken, the patient's condition worsened due to increasing intoxi-
cation. Abdominal pains intensified, and tension and tenderness
in the anterior abdominal wall became more common in the up-
per abdomen. The rebound tenderness test was positive.

Usually, when the duodenum was ruptured, there was a
retroperitoneal hematoma, which, 3-5 hours after the injury, was
determined by dullness to percussion on the right flank. In three
patients, the pain was observed on the right side when examining
the lumbar regions, which mimicked the right kidney damage.

The clinical manifestations of non-penetrating damage to
the duodenum with the formation of an intramural hematoma
depend on the following characteristics of the bleeding: the pres-
ence of extensive or limited intramural hematoma or a hemato-
ma with a rupture of the parietal peritoneum.

Children with extensive intramural hematomas were admit-
ted to the hospital with symptoms of damage to the duodenum
and signs of small bowel obstruction. In limited duodenal hema-
tomas, patients had waited a few hours or even a few days before
seeking medical help for complaints of vomiting and pain in the
epigastrium.

In one case of a hematoma with a rupture of the peritoneum,
clinical manifestations of internal bleeding developed. We did not
find reports of such a damage pattern in the available literature.
The present work aims to further contribute to resolving therapeu-
tic and diagnostic problems by reporting new cases of duodenal in-
juries in children and reviewing the relevant literature.

CASE REPORT

Case 1

A 7-years-old boy was admitted to the hospital 1 hour after
the injury. The patient fell off the second-floor fire escape. He com-
plained of nausea and pain in the right arm and stomach. Although
the patient was in severe distress at admission, the skin was of nor-
mal colour. A deformity of the right forearm was revealed. Vesicu-
lar breath sounds were noted on auscultation. The pulse rate was
92 bpm, BP 70/40 mm Hg; the heart sounds were muffled on aus-
cultation. The tongue was moist, the abdomen was not distended,
and there was pain throughout the abdomen and muscle tension
on palpation. The rebound tenderness test was negative.

On the plain radiograph examination of the abdomen, sub-
diaphragmatic free gas was not revealed. Right forearm X-ray
showed a displaced physeal fracture of the distal radius. Over ob-
servation for 4 hours, persistent pain in the abdomen and muscle
tension remained.



I'ymepos AA ¢ coasm. TpaBMa gBeHaAllaTUIIEPCTHOM KUILIKH Y AeTeit

BECTHMK ABUMILIEHHEI
Tom 24 * No 3 * 2022

NIOXEHbI Cepo-Cepo3Hble WBbI HA paHy. K mecTy nospexaeHua noase-
[EH ApeHaX yepes [ONOMHUTENbHbIV paspe3 B NPaBoOi NOACHUYHOM
obnacTu. 3aKpbiTas penosnuma ocTeo3anMdU3e0nunsa ny4eBoin KoCTy.
Bbi3gopoBnexue.

OuarHoctuka paspbisa AMK ocHoBbiBaeTCA Ha TWATENbHOM U3-
YYEHUM aHaMHe3a, a TaKXKe Ha AaHHbIX OCMOTPa M AOMOAHUTENbHBIX
MEeTOZ0B.

B pumarHocTvKe NOBPEXAEHWUM ABEHaALATUNEPCTHON KULLIKK
onpeaenéHHoe 3HaYeHUe MMeeT peHTreHosornyeckoe obcnenosa-
HWe 6osbHOr0. Ha 0630pHON peHTreHorpamme 6pIOLIHOW MOOCTH
npu paspbise AMNK y 7 naumeHToB 13 14 66110 06HaPYKEHO yBEUYE-
HUWe Xenyaka; y 3 — 3abptownHHan amdusema B BUAE NPOCBETNEHNA
B£10/1b NPaBOM NOACHUYHOMN MbILULBI U BOKPYF NPaBOi NOYKW. AHanNo-
TMYHble CMMMTOMbI OMUCBIBAIOTCA M ApyrMmuK astopamu. Ecam B 3a-
6pPIOLLMHHOM NPOCTPAHCTBE BO3AYyXa HET, HO MMeeTCA NOA03PEHME Ha
paspbis MK, He06X04MMO NMPOM3BECTU HAarHETaHWE BO3Ayxa Yepes
Ha3oracTpasbHblil 30HA. B 3ToM cnyyae ero petponepuToHeanbHoe
CKOM/IEHWE CTAaHOBWTCA ODOLIMPHEE M 3aMeTHee Ha PEHTTeHorpamme
6ptoLwHOM NonocTy.

3HauMTeNbHO 6OMbLYD MHOOPMALMIO A3ET UcciefoBaHUE C
KOHTpacTHbIM BeLlecTBOM. [1pn nepopasbHOM KOHTPacTMPOBAHUM
06Hapy)KMBaAETCA 3aMe/l/IEHNE NMPOXOXKAEHNUA KOHTPACTHOM Macchl Mo
ANK, a TakKe 0TMEYAETC CTOMKMI CNasm CTEHKMU KULLKK B 0bnacTu
remaTombl. [luctanbHble OTAEeNbl, pacnonaraloWmecs HUKe remaro-
Mbl, aTOHWUYHbI, PAaCLUIMPEHbI, U CKNAZKKU CAIU3UCTON cobMpatoTes 34ech
B BMZE «KOHLLA MPYXUHbI» UAK «cnvpanu» (puc.). YbTpassyKoBoe
uccnenosaHune BproLWHOM NONOCTH 1 3aBPIOLWIMHHOMO NPOCTPAHCTBA Y
3 naumeHToB M3 14 06Hapy*KWAO Hannune MHGUABTPATa, FeMaToMbl,
YTO NMOMOI/IO 3aM0LO3PUTL NOBPEXAEHNe 3abptowmHHOM YacTv AMNK.
®ubporacTpoayoaeHocKoNMsA, NpoBeAEHHas Hamu y 2 Bo/bHBIX, Cro-
cobcTBOBaNa AnarHocTuke paspoisa AMNK.

PetponeputoHeansHble pa3pbisbl ANK He Bcerga pacno3HatoTca
Jaxe BO Bpema onepauumn. Mo faHHbIM Halero maTepuana paspbis

The patient was operated on based on a presumptive diag-
nosis of liver laceration. A median laparotomy was performed.
The abdominal cavity, mainly in the right paracolic gutter and
lesser pelvis, contained up to 200.0 ml of unclotted blood. Dam-
age to the parietal peritoneum was revealed, starting from the
pylorus to the vertical part of the duodenum. Behind the hepa-
toduodenal ligament, an extensive retroperitoneal haematoma
was detected involving almost the entire length of the duode-
num. The duodenal serous membrane was dissected, the hema-
toma was removed, and seroserous stitches were applied to the
wound. A drainage catheter to the injury site was positioned
through an additional incision in the right lumbar region. Closed
reduction of radial physeal fracture was performed. The patient
has since recovered.

Diagnosis of duodenal rupture is based on a careful study of
the medical history, clinical examination, and additional diagnos-
tic methods.

An X-ray examination is critical in diagnosing damage to
the duodenum. Of 14 patients, the plain radiograph examination
of the abdomen for the duodenal rupture revealed a distended
stomach and pneumoretroperitoneum as a collection of air along
the right lumbar muscle and around the right kidney in 7 and 3
patients, respectively. Other authors report similar clinical find-
ings. Therefore, if there is no air in the retroperitoneal space, but
there is a suspicion of duodenal rupture, the insufflation of air
administered through a nasogastric tube should be performed.
Thereby, retroperitoneal collection of air becomes more easily
detectable on the radiograph of the abdominal cavity.

However, contrast X-ray studies are much more informa-
tive. With oral contrast, a slow passage of the contrast mass is
observed in the duodenum, and there is also a persistent spasm
of the intestinal wall in the hematoma area. The distal sections,
located below the hematoma, are atonic and expanded. The mu-
cosal folds have a spiral appearance (Fig.). Ultrasound examina-
tion of the peritoneal cavity and retroperitoneum in 3 out of 14
patients revealed infiltration and hematoma, indicative of retro-
peritoneal duodenal damage. In addition, gastroduodenoscopy
performed on two patients contributed to the diagnosis of duo-
denal rupture.

Retroperitoneal duodenal ruptures present a diagnostic
challenge, even when surgical exploration is used. Thus, duode-
nal rupture during the initial operation was not detected in 3 cas-
es out of 14 (21.1%).

The following case report is presented as an example.

Case 2

An 8-years-old boy was admitted to the surgical depart-
ment 3 hours after injury. He fell off his bicycle and sustained a
handlebar injury to his upper abdomen. The patient complained

Puc. KoHmpacmHoe peHmeeHono02u4ecKoe uccnedo8aHue npu paspsl-
se 3abprowuHHol yacmu [MMK. Onpedensemcs cnasmuposaHHell y4a-
CMOK /1yKOBUUbI, HUCXO0AWUL omoden KUWKU amOHUYeH, PacuiupeH.
Hebonbwoe ckonneHue 2a3a 8 3a6prOWUHHOM npocmpaHcmeae (nod
neyeHbto u aHe KoHmypa ArK)

Fig. Contrast X-ray examination of the retroperitoneal duodenal rupture.
There is a spasmodic constriction of the duodenal bulb, whereas the
descending part is atonic and expanded. A small collection of free gas
in the retroperitoneal space (under the liver and outside the duodenal
outlines)
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ONK B xoae nepBuYHOM onepauumn He Bbln 0bHapyXKeH B 3 ciydasnx
n3 14 (21,1%).

Mp1BOAMM KnMHMYecKoe HabnopeHune. bonbHoi U., 8 neT, no-
CTYMUA B XMPYPrMYeckoe oTAeneHve Yepes 3 yaca nocsie TpasMmbl.
Mpy nageHun ¢ Benocunesa yaapuaca *KuWBOTOM O pynb. BonbHoi
anosanca Ha 6onun B xkuBOTe, pPBOTY. [ocne KAMHUKO-PEHTrEHONO-
rMyeckoro 0b6cnefoBaHMA € AMArHO30M PaspbiB Cene3éHKK, BbIMos-
HeHa nanapotomus. Mpu peBu3nM NOBPEKAEHNA OPraHOB BPIOLWHOW
NONOCTU He 0OHapYKEeHO, KPOME remMaToMbl OPbIXKENKM TONCTOMN KMLL-
KW 1 3abpIoWMHHOMO NPOCTPAHCTBA, 0gHaKo pesusua obnactn AMNK
no metoay Koxepa He 6bina npousseneHa. Onepauya orpaHM4Mach
OCTaB/IEHNEM ZipeHaKel B 3abprolMHHOM npocTpaHcTee. Ha 5 cyTku
Ha GpoHe NPoBOAMMON Tepanuu, COCTOAHUE YXYALIMAOCh. YCUAUAUCH
6071 B KMBOTE, NPUCOEAMHMAACH MHOFOKpPaTHasA PBOTa, B CBA3MU C
yem pebEHOK nepeBeaéH B KAMHUMKY. Mpu NOCTYNNIEHUM COCTOSHME
TAXENoe, bneneH, 6ecnokoeH, Temnepatypa Tena 38°. B nérkux apl-
XaHWe NpoBOAMTCA € 06eunx CTOPOH, TOHbI cepALa PUTMUYHDbIE, NYNbC
130 yaapos B MUHYTY. KMBOT He B34yT, NpaBasn NnooBKHa c1abo yya-
CTBYET B aKTe AbixaHus. Mpu nanbnauym otmeyaetcs 601e3HeHHOCTb
W HaNpsKeHWe MblLL, nepeaHei GpIoLLHOM CTEHKM Goblue cnpasa,
rae nanbnupyetca BonesHeHHbIi MHOUALTPAT padmepom 8x6 cm.
MpV peHTreHOKOHTPACTHOM WCCNeA0BaHWMU BbIABAEHA A/UTeNbHasA
3a/)epXKKa KOHTPAcTa B NepepacTAHYTOM xenyake u caasnexve AMNK
u3sHe. MNocne npeaonepaLyoHHOW NOAFOTOBKM BbINOMHEHa penana-
poTomua, peBu3na 3abprownHHoro npoctpaHctea v ANMK no metoay
Koxepa. ObHapyxeHbl 0blMpHaA rematoma U UHOWUALTPAT (pasme-
pbl 8x6 cm), a Takxke paspbis HUCxoaswero otaena AMNK (1,5x1 cm).
C 60nbWNMMN TEXHUYECKUMM TPYLHOCTAMM NPOU3BEAEHO YLUMBaHUE
paHbl 2-X pAAHbIM WBOM. K mecTy paspbiBa noaseaéH apeHax. Ha
3 cyTKM Noc/e onepauym no ApeHaxy NosABUIOCh YMEPEHHOE oTae-
NAEMOE C MPUMECHIO KENUM, KOTOPOE MPeKpaTNoch Yepes 4 AHs.
HacTynuno Bbi3goposneHue. B faHHOM HabnogeHUM ocHoBHaA Npu-
UMHA AMArHOCTUYECKOM OLIMOKM — OTKa3 OT PeBU3nM 3abpHOLLIMHHOMO
MPOCTPAHCTBA.

OnepaLMoHHan AMArHOCTMKA 3abPHOLLMHHBIX Pa3pblBOB OCHO-
BbIBAETCA Ha TaK Ha3biBaemol Tpuage Laffite (1934): «3abproWMHHbIX
rematomax, sméouseme, HKENTO-3eNEHOM OKpacKe 3afHero JIMCTKa
6ptoLMHbI» [8]. B Halem maTepuane nepeyncieHHble BbiLlle Npr3Ha-
KM B X0Ze onepaummn Oblav oO6HapyKeHbl TakMM 0bpasom: 3abpioLu-
WHHaA remaToma y 14 60/1bHbIX, 3Mdr3ema 3ab6PHOLWMHHOMN KAETYATKK
—y 7, }énto-3enéHoe OKpalLMBaHWE 33AHEro JIMCTKa BpPIOLWKHBI — Y
11. OpHaKo, MHTpaonepaLMOHHO He Bceraa yaaétca obHapyXKuTb Bce
npu3Haku pa3pbisos AMK. Tak, couyeTaHue Bcex TPEX NPMU3HAKOB UMe-
710 MECTO NWLLb B NONOBUHE CNyYaeB.

Haubonee yacTbiMm NPU3HAKOM ABUIOCH HanMuMe 3abprownH-
Ho remaToMbl. Mpy 0BHaPYKEHUN XOTA Bbl OLHOTO U3 NPU3HAKOB He-
obxoamma pesusma 3abprowmHHoM Yactv ANK no Koxepy: paccekaet-
CAl NapueTasibHbIV IUCTOK BPIOLWKHBI Ha 1 cM BNPaBO U NapannenbHoO
Hucxoasawler Yactu ANK, KMLWKa 1 roNoBKa NOAMKENYA0UHON Kenesbl
0TBOAATCA BNEBO, nocse Yero AMK cTaHOBUTCA 4OCTYNHOM A8 OCMO-
Tpa 3afiHel cTeHKu. Cpeay HabnogaembIx NaLMEHTOB NOBPEXAEHUA
JIOKa/IM30Ba/IMCb B HACXOAALLEN YACTU Y 7, HUXKHErOPU3OHTaNbHON —Y
4, B 061aCTM Nepexofa HUCXOAALLEW YacTy B TOPU3OHTaNbHbIN — Y 3.
Pasmepbl paHbl BapbupoBanu ot 1 ao 3 cm, ywmBaHWe paspbiBa Npo-
BOAMNOCH ABYXPAAHBIMM Y310BbIMM WBaMM Be3 ocBexeHUA Kpaés
paHbl, 33 UCK/IOYeHNeM ofHOro pebéHka. Onepaums 3asepLianacb
ZpeHnpoBaHnem 061acT BMeLIATENbCTBA Yepes OTAE/bHbIV paspes
B NOACHUYHOW obnacTu.

BegeHne nocneonepauyoHHOrO Nepuoaa BKAKOYANO aHanbre-
3110, NPOGUNAKTUKY U NleYeHUe Napesa KULIEYHUKA, MHPY3MOHHYIO,
aHTMBaKTepUanbHY U CUMNTOMATUYECKYHO Tepanuto. B nocneonepa-
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of abdominal pain and vomiting. After a clinical and radiological
examination, a diagnosis of a ruptured spleen was made, and a
laparotomy was performed. During the revision, no damage to
the abdominal organs was found, except for the hematoma of
the mesentery of the colon and retroperitoneal space. However,
the Kocher manoeuvre to ensure the adequacy of the duodenal
inspection was not performed. The operation was completed
by placing retroperitoneal tube drains. As a result, the condition
worsened on the fifth day despite ongoing treatment. Abdominal
pains intensified, and repeated vomiting superimposed; there-
fore, the child was transferred to the special referral centre. Upon
admission, the patient was in severe distress, pale, and restless,
with a body temperature of 38°. Breathing was heard on both
sides, heart sounds were rhythmic, and the pulse was 130 bpm.
The abdomen was not distended, and the abdominal wall moved
weekly on the right side with respiration. There was pain and ten-
sion in the anterior abdominal wall muscles on the right, where a
painful infiltrate with dimensions 8x6 ¢cm in size was palpated. An
X-ray contrast study revealed delayed passage in the distended
stomach and external compression of the duodenum.

After preoperative evaluation and preparation, relaparoto-
my was performed, and the retroperitoneal space and duodenum
were inspected according to the Kocher manoeuvre. An extensive
hematoma and infiltration with dimensions 8x6 cm and a rupture
of the descending part of the duodenum measured 1.5x1 cm
were found. Despite technical difficulties, the wound was sutured
with double-row stitches. A drainage tube was placed at the
rupture site. On the 3™ postoperative day, a moderate the drain-
age discharge with an admixture of bile appeared , which disap-
peared after four days. The patient has since recovered. In this
case, the cause for the diagnostic error was a failure to inspect
the retroperitoneal space.

Operational diagnosis of retroperitoneal ruptures is based
on the so-called triad of Lafitte (1934), including “retroperitoneal
hematoma, emphysema or a green spot on the parietal perito-
neum” [8]. Thus, based on obtained results, the above findings
were distributed as follows: retroperitoneal hematoma, emphy-
sema of the retroperitoneal tissue and yellow-green staining of
the posterior peritoneum were detected in 14, 7, and 11 patients,
respectively. However, all three signs of duodenal ruptures are
not always present intraoperatively. Thus, the combination of all
three signs was observed only in half of the cases.

The most common symptom was a retroperitoneal he-
matoma. If at least one of the signs is detected, an inspection
of the retroperitoneal part of the duodenum, according to the
Kocher manoeuvre, is necessary. The parietal peritoneum is in-
cised 1 cm to the right and parallel to the descending part of
the duodenum. The intestine and head of the pancreas are re-
flected to the left, after which the duodenum becomes available
for inspection of the posterior wall. Among the patients, inju-
ries were localized in the descending, the lower horizontal and
the transition from the descending to the horizontal part in 7,
4, and 3 patients, respectively. The wound size varied from 1 to
3 c¢m, except for one patient. The operation was completed by
placing tube drains to the surgical site through a separate inci-
sion in the lumbar region.

The postoperative management included pain relief, preven-
tion and treatment of paralytic ileus, fluid therapy, and antibac-
terial and symptomatic treatment. In the postoperative period,
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LIMOHHOM nepuoge HabnAaNUch NOCTPaBMATUYECKUI MaHKpeaTuT
(4) n cnaeyHan HENPOXOAMMOCTb KULeYHUKa (1). Y ogHoro pebéxka
C MHOMECTBEHHbIMU MOBPENKAEHUAMM (pa3pbiB NPaBOro NErkoro,
neyexn, AMNK, nepenomsl KocTei roneHu, nepenomo-sbisux C2-C3 ¢
BEPXHMM Napanape3om) passBuaacb HeCOCTOATENbHOCTb aHAaCTOMO3a.

Mpusogum HabntogeHne. bonbHas B., 9 net 8 mecaues, nocne
aBTOTpaBMbl Yepe3 30 MUHYT fOCTaBNEHA B XMPYPruyeckoe oTaene-
Hue LPBE. Mpu noctynneHnn coctofHne TAXENOe, B CO3HAHMU, HA
BOMPOCHI OTBEYAeT CAePHKaHHO UAKU He oTBevaeT. KoxHble MoKpo-
Bbl U CM3NUCTbIe 060104KKN BregHble. [bixaHue 3aTpyAHEHO, Pe3KO
ocnabneHo cnpaea B HUMKHKUX oTaenax. Mynbc 130 yaapoB B MUHY-
Ty, AL, 60/10 mm Hg. uBOT HanpsxéH, 6one3HeH, NepKyTopHO —
NpUTYNaeHne B HUXKHUX oTgenax. Moya — no KateTepy € NPUMECHIO
KpoBU. AHaNN3 KpoBw: 3puTpoumTbl — 3,5x10%%/n, remornobuH — 96
r/n, neitkouutbl — 37,3x10°/n. Ha ¢poHe NPOTUBOLLIOKOBOM Tepanuu
npou3BeAeHO ApPeHUpPOBaHWEe naespasbHOM nosnoctv no bEronay.
Nanapotomua — B BPIOLIHOM NONOCTU XMUAKaa Kposb 250-300 ma.
O6HapyKeH paspbiB HUAXKHEN NOBEPXHOCTH NeYeHn (5-6 cm), npose-
JeHo ywmBaHue. ObHapyKeHa 06WMpHas 3abpIoLIMHHANA remaToma.
Mpu peBM3nm BbIABAEH Pa3pblB 3abptoWMHHOM YacTi MK no Huxk-
Heropu3oHTaNbHOW NOBEPXHOCTU pazmepamm 3x2 CM, yLnBaHuUe 2-X
PAAHBIMK WBaMKU. [ipeHnpoBaHWe 3abPIOWMHHOTO NMPOCTPAHCTBA.
Ha 3 cyTku 6onbHas nepesefeHa B KAWHWKY LETCKOU XUPYPruu.
MpoBeaeHbl AononHuTenbHble uccnenosaHua. Ha KT u MPT Bbiss-
NeH nepenomo-BbiBux C2-C3 N03BOHKOB M KPaeBoi OTPbIBHOM Nepe-
nom C3 no3BOHKa CO BTOPUYHBIM CTEHO30M MO3BOHOYHOTO KaHana u
CZlaBNeHNEeM CMUHHOTO Mo3ra. KnnHuueckn y pebérka nmen mecto
BEpPXHUI napanapes. [poBeseHa onepauusa — nepeaHuUid Kopnopo-
ae3 C2-C3 nossoHkoB (12.01.2017 r). Mo nosoay nepenomos obemnx
KOCTEl MpaBoW roNeHu npousseseHa MMMOBUAKU3ALMA TUNCOBOWA
noBsA3KoW. [ocneonepaumoHHbI Nepuos npoTekan Taxeno. Ha
(boHe KOMNNEKCHOM Tepanumn cocToAHMe He yaydwanock. Hapacrtan
napes KWLeYHMKA CO B3YyTMEM }KMBOTA C PBOTOW 3aCTOWMHBIM e-
NYLOYHBIM COAEPKUMbIM. Ha 7 CYyTKM BbINOAHEHA NanapocKonus,
W BblIBNIEH NEPUTOHUT. 11 YCTAaHOBNEHUA UCTOYHMKA NOCAEAHEro
BBEAEH PacTBOP METUNEHOBOM CUHU B XKEYAOK Yepe3 30HA, BbiAB-
JIeHO MOCTYN/IeHNe pacTBopa B OPIOLLIHYIO NoN0CTb, KOHBEpCUA. [o-
CTYN — CPeAMHHBIA. B BpIoLLHOM NONOCTM 6O/IbLLOE KOSIMYECTBO FHOA
€ npumMechto Xénuu. Mpu peBn3nn obHapyKeHa HeCOCTOATENbHOCTb
weos K. PaHa KMLWKK ylIWTa ABYXPALHbLIM LIBOM, NOC/E OCBEXE-
HWA KPaéB paHbl. [JpeHnpoBaHo 3abpoWMHHOE NPOCTPAHCTBO Yepes
NOACHWYHBIN paspes W npasblii GnaHK KusoTa. [lekomnpeccus xe-
NYAKa OCyLLecTBAANACh Yepes 30HA. [poBeaeHa caHauua bptoluHom
nonoctv ¢usnonornyeckum pactsopom. MocnolHble WBbI Ha ne-
peaHIo0 BpIOLLIHYIO CTeHKY. Ha 2-3 cyTKM nocie onepaumm no KoH-
TPOZIbHOMY ApPEHaKy BblAeMNACh HEOONbLIOE KONMYECTBO KENUU,
a B nocnegyoLlme AHU — rHOMHOe oTaensemoe. Ha 5 cyTku nocne
penanapoToMuM BbINOJHEHA MOBTOPHAA OnMepaLua B CBA3U C KAW-
HMKOM NOC/eonepaLoHHOTO NPOAO/IKAOLErocs NepuToHuTa. Mpu
peBu3nM BPIOLWHOM MONOCTM HECOCTOATEbHOCTM WBOoB Ha AMNK He
BblABNEHO. Mmenn mecto Hebonblume mexneTenbHble abcueccsl,
THOMHO-OVMOPVHO3HBIE HANOKEHWUA U pbiXAble Craiiku. bblio npo-
M3BEAEHO BCKPbITUE abCLeccoB, pasbefuHeHWe cnaek, caHauus
6ptowHoi nonoctu. lNocneonepaunoHHOe TeyeHWe rnafkoe. 3a-
KNHOUMTENbHDBIN AMarHo3: coYeTaHHaA TPaBMa; nepenomo-Bbiux C2
-C3 NO3BOHKOB C KPaeBbIM-OTPbIBHbIM nepesomom C3, OCNOXKHEH-
HbI cAaBNeHUEM CMMHHOTO MO3ra; NMOBPEXAEHWE NPABOro NErko-
ro, OC/IOXXHEHHOE reMOMHEBMOTOPAKCOM; Pa3pblB NeYeHW; paspbis
3abprowmnHHOM Yactu AMK; nepenom obenx Kocte NpaBow roneHu.
MocneonepauMOHHOE OCNOXKHEHWE — HECOCTOATENbHOCTb LWBOB
ANK.

post-traumatic pancreatitis and adhesive intestinal obstruction
were observed in four and one patient, respectively. In addition,
one child with multiple injuries including right lung laceration,
hepatorrhexis, duodenal rupture, tibia-fibula fractures, fracture/
subluxation at the C2-C3 level with upper limb paresis) developed
an anastomotic leak.

We introduce this case for consideration.

Case 3

A 9-years-old girl was taken to the Department of Surgery of
Central District Hospital 30 minutes after a motor vehicle accident.
Upon admission, the patient was in severe distress, conscious, and
answered questions reservedly or did not answer at all. There was
the pallor of the skin and mucous membranes. Difficulty breath-
ing and decreased breath sounds in the lower half of the right lung
fields were noted. Her pulse rate was 130 bpm, BP was 60/10 mm
Hg. The abdomen was tense and tender, and dullness to percus-
sion in the lower quadrants was noted. Urinary catheter drained
blood-stained urine. Blood tests showed erythrocytes — 3.5x10%%/I,
hemoglobin — 96 g/I, leukocytes — 37.3x10%/I. In addition to treat-
ing shock, Bulau drainage of the pleural cavity was performed. Lap-
arotomy revealed 250-300 ml of unclotted blood in the abdominal
cavity. There was a laceration of 5-6 cm on the lower surface of
the liver; therefore, suturing of the laceration of the liver was per-
formed. An extensive retroperitoneal hematoma was found. On
inspection, a rupture of the retroperitoneal part of the duodenum
along the lower horizontal surface measured 3x2 cm was revealed.
The rupture was sutured with double-row stitches. A drainage tube
was placed in the retroperitoneal space. On the 3™ postoperative
day, the patient was transferred to the pediatric surgery hospital.
Additional investigations were carried out. Fracture-dislocation
of the C2-C3 vertebrae and a marginal avulsion fracture of the C3
vertebra with secondary cervical spinal canal stenosis and spinal
cord compression were revealed on CT and MRI scans. In addi-
tion, clinical manifestations of upper limb paresis were observed.
Therefore, C2-C3 anterior cervical fusion was performed on 12
January 2017. Plaster cast immobilization was performed for right
tibia-fibula fractures. The postoperative course was unfavourable.
Despite comprehensive treatment, no improvement in a patient's
condition was observed. Gastroparesis with bloating and vomiting
of stagnant gastric contents were observed. On the 7" postopera-
tive day, a laparoscopy was performed, which revealed peritonitis.
A methylene blue solution was flushed into the stomach through a
gastric tube to perform a leak test. A resulting leak of the dye into
the abdominal cavity was noted. Therefore, the laparoscopic proce-
dure was converted to laparotomy via midline abdominal incision.
Laparotomy revealed a copious amount of pus mixed with bile in
the abdominal cavity and the duodenal suture line dehiscence.
The duodenal dehiscence was sutured with double-row stitches
after the wound's edges debridement. Retroperitoneal space was
drained through the lumbar and the right flank incisions. A naso-
gastric tube was used for decompression of the stomach. The peri-
toneal cavity was lavaged with normal saline. The abdominal wall
was closed layer by layer. On the 2"-3 day after the operation, a
small amount of bile was discharged through the drainage tube,
and a purulent discharge was observed on the following days. On
the 5% day after the relaparotomy, a repeated relaparotomy was
performed for postoperative peritonitis. The repeated relaparot-
omy did not reveal duodenal suture failure. However, there were
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OBCYXAEHUE

Tpasma AMNK npeactaBaset cobolt CNOKHYIO, 40 KOHUA He pe-
WEHHyto Npobiemy abaomnHaNnbHbIX NoBpeXKAeHUIA. MHore Bonpo-
Cbl, KOTOPble BO3HUKAIOT Ha 3Tane AUarHOCTUKM 1 B ONpeeneHnm Xu-
PYPrUYECKOW TAKTUKM, MOXKHO OBBACHWUTD PEAKOCTBIO AaHHOTO BMAA
noBpexaeHuii B 0bLel CTPYKType abaomunHanbHoi Tpasmbl [9]. Tak,
no AJaHHbIM Gaines BA et al (2004) B nepuog 1995-2002 rr. cpepu
8968 rocnuTanusnpoBaHHbIX Aeteit nospexaeHve AMNK otmeyeHo y
30 (0,3%), B Tom uncne y 20 otmeyanacb rematoma AfK, y 10 — eé
nepdopauma [10].

Goh B, Soundappan SSV (2021) 3a 16-neTHuiA nepurog BpemeHn
B paMKax OZHOro NeauaTpuyeckoro LeHTpa AscTpanuu Habaoganu
Bcero 16 cnyyaes nospexaenuin MK, B AnarHocTMKe KOTOPbIX 3HAUK-
Myto ponb urpana KT. Mo gaHHbIM aBTOPOB, HY OZHOTO C/yYas 3anos3-
[lanoi AMarHOCTUKM He OTMEYanoch, a CBOEBPEMEHHO BbIMOHEHHAA
NlanapoToMMA NO3BO/IMNA BCEX NALMEHTOB BbINUCATb C BbI3L0POBE-
Huem [11].

Clendenon JN et al (2004) 3a gecaTuneTHW nepuog, coel ae-
ATEeNbHOCTM OTMeyanu 42 cnyyas nospexaeHuin ANMK scneactsve
TynbIX TPaBM B 33 ciyyanx u B 9 HabaoaeHWAX Nocae NPOHUKAIOLLMX
paHeHui. OfHaKo TONbKO 24 naumeHTam bblna BbINOAHEHO ONepaTuB-
HOE /leYeHVe — NepBUYHARA NaacTuka (n=18), pesekumnsa AMK Kuwwku ¢
Ha/NIOXKEHWEM racTPOEOHOaHACTOMO3a (nN=4) 1 OTKNIOYEHWE NUoPH-
yeckoro oTgena (n=2). Mo AaHHbIM aBTOPOB MO3AHAA AMArHOCTUKA
nospexaeHuii MK (>24 yacos) cnocobcTBOBana 3Ha4YMMOMY YBENN-
YEHWIO YaCTOTbl OCNIOXKHEHWUI, XOTA CPeay NaLMEHTOB NeTaslbHbIX UC-
X0408B He 6bi1s10 [12].

B HepaBHO onybankoBaHHOM pabote Luo Y et al (2022) otme-
YaloT, YTO, HECMOTPA Ha 3HAYUTENbHOE KONMYECTBO MOCTPAAABLUMX,
obpatmBwmxca 8 nepuog 2012-2020 rr. ¢ pasMYHbIMK TPAaBMaMM,
nospexaeHus MK 6ol oTmeyeHbl Bcero auwb y 4 geteit. Mo aak-
HbIM aBTOPOB, NOC/e OnepaLu B OAHOM C/y4ae pa3Buaach TAKENas
paHeBan MHOEKLMA, PACXOXKAEHME LWBOB U KULLEYHbIV CBULL. B ogHOM
HabnLeHUN nocne AyoAeHONNACTUKM Pa3BUACA CTEHO3, B CBA3N C
yem bblna npoBeAeHa sHAOCKONMYECcKasa BannoHHas gunatauumsa. B
[BYX OCTafbHbIX Cy4anX He 6blN10 3HAYMMbIX NOCAEONEePaALUOHHbIX
OCNO¥HeHWUN. Bce naumeHTbl Bblin BbiNUcaHbl B YA0BNETBOPUTENb-
HOM COCTOAHWUM B cpefiHeMm Yepes 48,251+26,89 cyTok [6].

Kak nokasblBaeT Hal OrbIT, a TaKKe HabaoaeHUa Apyrvx as-
TOPOB TParMYHOCTb CWUTyaLMM CBA3AHA C BbICOKOM 4acToTOM Aua-
FHOCTMYECKUX U TaKTUYECKUX OLIMBOOK, HAaUMHAsA C rocnuTanbHOro U
MHTPAoNepaLyoHHOro 3TanoB AWMArHOCTMKM WM 3aKaHYMBasA 3Tanom
BbINONHEHWUA PEKOHCTPYKTUBHBIX OnepaLuid. JIutepaTypHble faHHble
NOKa3blBaAOT, YTO 10 HACTOALLErO BPEMEHU NpY NOBPEXKAEHUAX U pa-
HeHuax ONK oTcyTcTBYeT eAuHan XMpypruyeckan TakTuKa, 0cobeHHo
cpesy NeauaTpUYecKoro KOHTUHIEHTa NOCTPaAaBLLMX.

AHanu3 NpuUYMH AMArHOCTUYECKMX M NeyebHbIX owunbok npu
nospexaeHuax AMK Kak no Hawemy onbITy, Tak U N0 UMEIOLLUMCA
nybAvKaLMAM OTeYecTBEHHbIX M 3apybeXHbIX uUccieaosaTenei yka-
3bIBaET Ha HEA0CTAaTOYHYO MHGOPMUPOBAHHOCTL Bpayei 06 0cobeH-
HOCTAX KNMHUYeCKuX NposaBeHui nospexaeHnit AMNK, nux amarHoctu-
KM, @ TaK¥Ke NPUHLMNAX XMPYPruyeckoro 1eyYeHus.

Kpome KnnHuyeckoro obcnefoBaHWA NaLMEHTOB, B AUArHOCTU-
Ke nospexaeHua [AMNK secomyto ponb UrpatoT yAbTPa3BYKOBOE, PEHT-
reHonornyeckne, Tomorpaduyeckme U 3SHOOCKOMUYECKUE METOoAbI
uccnenosaHums. Kak yKasbiBatoT B CBOEM MY/IBTULIEHTPOBOM MCCeno-
BaHMK Gutierrez IM, Mooney DP (2012) KT nokasana CBOH BbICOKYIO
addekTnBHOCTb. TaK, cpeam 25 BbiNoAHEHHbIX KT CKaHMpOBaHUit BO
BCEX C/ly4asx Obl0 BbIABNEHO HAPYLUEHME LLeNOCTHOCTH cTeHKkn AMK
€O cBOOOZHOW XMAKOCTbIO B BptoliHoi nonocty, B 13 (52%) Habnto-
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small interloop abscesses, purulent and fibrinous exudate on the
serosal surface and loose adhesions. The abscesses drainage, sepa-
ration of adhesions, and abdominal cavity lavage were performed.
The postoperative course was uneventful. The final clinical diagno-
sis was made: polytrauma including fracture-dislocation of C2-C3
vertebrae with a marginal avulsion fracture of C3 vertebra with
compression of the spinal cord; right lung laceration, complicated
by hemopneumothorax; liver laceration; retroperitoneal rupture of
the duodenum; right tibia-fibula fractures. Postoperative complica-
tions included duodenal sutures failure.

DISCUSSION

Managing duodenal injuries is a challenging, controversial
problem in blunt abdominal trauma. These multiple diagnostic
and treatment challenges are due to the rarity of the trauma in
overall abdominal injury incidence [9]. Thus, according to Gaines
BA et al (2004), between 1995-2002. among 8968 hospitalized
children, duodenal trauma was noted in 30 (0.3%) patients. Thus,
duodenal hematoma and perforation were observed in 20 and 10
patients, respectively [10].

Goh B, Soundappan SSV (2021) at a paediatrics centre in
Australia observed only 16 cases of duodenal injuries over 16
years diagnosed predominantly on CT. According to the authors,
no single case of delayed diagnosis occurred, and a timely lap-
arotomy allowed all patients to recover and be discharged [11].

Clendenon JN et al (2004) studied 42 cases of injury to the
duodenum over ten years. Duodenal injuries were observed fol-
lowing blunt trauma and penetrating wounds in 33 and 9 cases,
respectively. However, only 24 patients underwent surgical treat-
ment, including primary repair, duodenal resection with gastro-
jejunostomy and pyloric exclusion performed in 18, 4 and 2 pa-
tients, respectively. According to the authors, delayed diagnosis
of duodenal injuries (>24 hours) contributed to a significant in-
crease in the incidence of complications, although there were no
lethal outcomes among patients [12].

A recently published work by Luo Y et al (2022) notes that,
despite the significant number of patients who were victims of var-
ious injuries during 2012 -2020, duodenal injuries were reported in
only four children. According to the authors, after the operation, in
one case, a severe wound infection, suture failure, and intestinal
fistula developed. In one case, stenosis developed after duodeno-
plasty, for which endoscopic balloon dilatation was performed. In
the other two cases, there were no significant postoperative com-
plications. All patients were discharged in satisfactory condition af-
ter an average hospital stay of 48.25+26.89 days [6].

In our and other authors' experience, significant mortality
and morbidity are related to a high incidence of diagnostic and
treatment errors at preoperative and intraoperative diagnosis
and at the stage of performing repair procedures. Moreover, lit-
erature data show no consensus on surgical treatment for duode-
num injuries, especially among children.

According to our and other authors' experience, an analysis
of the causes of diagnostic and therapeutic errors in duodenal in-
juries showed a knowledge gap among physicians regarding clini-
cal manifestations, diagnosis and principles of surgical treatment
of duodenal injuries.

In addition to the clinical examination of patients, ultra-
sound, X-ray, MRI, and endoscopic investigations play a significant
role in diagnosing duodenal injuries. For example, the multicenter
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[EeHVAX LOMNONHWUTENbHO BU3yanu3Mposanca cBoOOAHLIN BO3AyX, a
M3NMBaHME 3HTEPaNbHO BBEAEHHOMO KOHTPAcTa M3 yyacTka gedekra
OTMEYEHO TONbKO B 2 HabNtoAeHUAX. B cBA3M € 3TUM, aBTOPbI OTMEYa-
10T, YTO AONONHWUTENIbHOE NEepopasibHOe KOHTPACTHOE yCuaeHue npu
KT cKaHMPOBaHWMM 3HAUYMMO He YNYYLLAET KaYecTBO AMArHOCTUKM [13].

AHanorMyHoe MHeHWe OTpaxeHo U B pabote Desai KM et al
(2003), kKoTOpbIE NOAYEPKMBAKOT HU3KYHO LLEEHHOCTb KT ¢ 40NoNHUTENb-
HbIM OpaJ/ibHbIM KOHTPACTUPOBAaHMEM, NMPU KOTOPOM 3KCTpaBa3auma
He bblNa 0OTMeYeHa Hu B 0iHOM HabatoaeHuu [14].

YTO e KacaeTcA XMPYPruyeckomn TakTUKM NpU NOBPEXAEHUAX
ANK, To oHa He yHMdUUMPOBaAHA, YTO OOYCNOBAEHO TPYAHOCTAMM
HaKOMNEeHUs [OCTaTOMHOTO KOAWYecTBa Hab/IOAEHWI 3ToW OTHOCH-
TeNbHO PEeAKoM TpaBmbl 1 6O/bLLMM Pa3HOObpa3nem ocobeHHOCTEN
NOBPEXAEHMI B KaxkaoM cydae. Tak, no gaHHbIM Diao M et al (2019),
npy MCNoNb30BaHUM NaNapOCKOMUYECKo OZHOMOPTOBOM TEXHOO-
TMW ANA nedeHns aTporeHHblx Tpasm AMNK y getelt ¢ Kuctamm xoneno-
Xa HU B OZLHOM C/ly4ae He OTMEYEHO Pa3BUTUA OC/ONHEHWIA, B YacT-
HOCTW HECOCTOATENBHOCTM LUBOB MM CTEHO33 aHAaCTOMO3a, CrnaeyHow
KULLEYHOM HENPOXOAMMOCTM UK NaHKpeaTuTa [15].

Bmecte ¢ Tem, no gaHHbIM Sowrey L et al (2013), cpeam 32 peteit
¢ nospexaeHuamu ANK 8 12,5% cnyyaes B nocneayrowem oTmeyeHbl
NeTaNbHbIE UCXOZbl, KOTOPbIE, O MHEHUIO aBTOPOB, bblan 0bycnosne-
Hbl HE TONbKO NO3AHUM MOCTYN/NIEHUMN NALMEHTOB, HO U MaclwTabamu
Tpaembl [16]. Katz MG et al (2018), Tak:ke NOAYEPKMBAIOT, YTO UMEHHO
XapaKTep M MacLuTab TpaBMbl C NOBPeXAeHNeM He TonbKo AMK, Ho K1
NOAKENYA0UHON Kenesbl OnpesenaioT TAKENOe COCTOAHME NaLWeH-
TOB U Ucxon nevexus [17].

3AKNIOYEHUE

MoBpeXaeHna ABeHaALaTUNEPCTHOM KULIKKM y JeTel npea-
CTaBAAOT 60/blUME TPYAHOCTU ONA AMArHOCTMKM, TaK KaK KAMHUKA
nonnumopdHa U 0bycnoBaeHa TAXKECTbIO NMOBPEXKAEHMA 3TOMO OTAENA
KULLKK, NOKaNM3aumeit u pasmepamm aedekta CTEHKM, COXPaHHOCTbIO
3a/lHEro NNCTKA OptoWMHbI. [N AMAarHOCTUKM cnefyeT BbINOAHATL
peHTreHonornyeckoe uccnegosaHue, Y3U, KOMMbIOTEPHYHO TOMO-
rpaduio v AMAC. JlanapocKonuma ABNAETCA OKOHYATEIbHbIM METOAOM
nepea, BbiNosHEHWMEM onepauuu. Hannuume B xoge onepawmmn ofHoOro
M3 CUMNTOMOB — 3aDpPIOLUMHHOW reMaTOMbl, SMPU3eMbI 3abPHOLLNH-
HOTO NPOCTPAHCTBA U KENTO-3€/1EHOTO OKPALUMBAHMSA 3a4HETO INCTKA
OPIOLWNHBI — ABNAETCA NOKA3aHMEM K PEBM3UM 3abDpPOLUMHHOW YacTh
[BEHaALATMNEPCTHOM KMLWKK no Koxepy.

study by Gutierrez IM and Mooney DP (2012) indicated that CT-
scan is of high diagnostic value. Thus, among 25 performed CT
scans, in all cases, a loss of the integrity of the duodenal wall with
free fluid in the abdominal cavity was revealed; in 13 (52%) cases,
collection of free air was additionally visualized, and the leak of
the of enterally injected contrast from the defect site was noted
only in 2 cases. In this regard, the authors conclude that addition-
al contrast-enhanced CT does not significantly contribute accura-
cy of diagnosis [13].

A similar opinion is shared in Desai KM et al (2003) study.
They report the low diagnostic value of CT with additional oral
contrast, in which extravasation of oral contrast was not noted
only in 2 patients [14].

There is no consensus regarding the surgical tactics for duo-
denal injuries due to the insufficient sample size of observations
of this relatively rare injury and a large diversity of clinical presen-
tations. Thus, according to Diao M et al (2019), when using sin-
gle-port laparoscopic surgery (SPLS) for the treatment of iatrogenic
duodenal injuries in children with choledochal cysts, no complica-
tions, including suture failure or anastomotic stenosis, adhesive in-
testinal obstruction or pancreatitis were observed [15].

However, according to Sowrey L et al (2013), among 32 chil-
dren with duodenal injuries, 12.5% of cases subsequently result-
ed in deaths, which, according to the authors, were due not only
to the late admission of patients but also to the extent of the in-
jury [16]. Katz MG et al (2018) also emphasize that the injuries'
nature and extent of damage to the duodenum and the pancreas
determine the disease severity and treatment outcome [17].

CONCLUSION

Injuries to the duodenum in children present significant di-
agnostic challenges due to highly diverse clinical presentations
determined by the severity of duodenal trauma, the location and
size of the duodenal wall defect, and the integrity of the poste-
rior peritoneum. Therefore, a comprehensive management plan
should include an X-ray examination, ultrasound, computed
tomography and endoscopic investigations for diagnosis. Lapa-
roscopy is considered to gold standard preoperative technique.
Intraoperative presence of the clinical triad including retroperi-
toneal hematoma, retroperitoneal emphysema and yellow-green
staining of the posterior peritoneum - is an indication for inspec-
tion of the retroperitoneal part of the duodenum, according to
Kocher manoeuvre.
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BBEOEHMUE

HeyKNOHHbIN POCT YacTOTbl TPAaBM BEPXHeW KOHEUHOCTH, npe-
e BCero, CBA3aH C MPOW3BOACTBEHHbIM TPAaBMAaTU3MOM U YBe/U-
UeHMEM KOJIMYECTBa [OPOXKHO-TPAHCMOPTHbIX mpoucwecTsuit (ATM)
[1-3]. Hanbonee TaKENbIMK ABNAIOTCA TPABMbI, MOAYYEHHbIE OT BO3-
[eNCTBMA 3N1EKTPUYECKUX CTAHKOB, 1A KOTOPbIX XapaKTepHa BbICOKas
CKOPOCTb BPALLEHWUS C OAHOMOMEHTHbBIM TEPMUYECKMM BO3AENCTBU-
em. Mogo6Hble NOBpeXAEHUA, KaK NPaBKo, B 6ONbLIMHCTBE Cy4aes
HOCAT COYETaHHbIN XapakTep [3, 4].

TpaBmaTMyeckMe amnyTauuu NanbLeB WM KUCTW, MOSyYeHHble
BCNIEACTBME BO3AEWCTBUA BPALLAOLIMXCA MEXaHM3MOB, COMPOBO-
KOAOTCA OBLIMPHBIMU MATKOTKAHBIMM U KOCTHbIMW AedeKTamu pas-
JIMYHOW NIOLLAAM M NPOTAXKEHHOCTH, YTO Ha HOHe 06LLEro TAXKENOro
COCTOIHWA NOCTPAAABLLKX, OrPaHNUYMBaET B NOJIHOM 06bEME BbINoN-
HEHWe BOCCTaHOBUTE/bHBIX onepauuii [5, 6].

B cBA3M ¢ TeM, 4TO BONBLUMHCTBO TaKUX NaLMEHTOB 0bpaLLaeTca
33 MOMOLLbIO B HECNELMaAM3MPOBaHHbIE YUPEXAEHUA B COCTOAHUM
TPaBMaTUYECKOrO LUOKA, NEPBUYHbIA 06BEM OKa3biBaEMOK MOMOLLM
3aK/II0YAETCA B MPOBELEHUM IULLIb NPOTUBOLLIOKOBbLIX MepPONpUATUN
N MUHUMaNbHOrO O6bEMA MEPBUYHON XMPYPrnyeckon obpaboTkm
paHbl, HaNPaBAEHHOW Ha OCTAHOBKY KPOBOTEYEHWUS U HEKPIKTOMMIO
6e3 PEKOHCTPYKLMM NOBPEXAEHHBIX CTPYKTYpP [7-9]. B page cnyyaes,
Ha $OoHe OTHOCUTENbHO CTabUNBLHOTO COCTOAHMA MALMEHTOB, Ha Me-
CTax CMeuuanncTamMmm HepeaKo NpeanpUHUMALOTCA NOMbITKM Heyaay-
HbIX BOCCTAHOBMUTE/IbHbIX ONepaLui, a BpeMeHamu, fJaxe MHUMbIX
pennaHTaumuii. Bce stn dakTopbl cnocobcTyOT nosaHemy obpalue-
HUIO MALMEHTOB 3a CMeLvasvM3MpoBaHHOM MOMOLLBIO, 3aTpyAHAA
[NarHoCTUKY, XMPYPruyeckoe NeYeHne, nogvac MHOrosTanHoe u Aau-
TE/IbHOE C Ma/IoyTeLINTENbHBIMU Pe3y/ibTaTaMu U HeBNAronpUATHbIM
nporHosom [9-11].

HecmoTpA Ha BCe CNOKHOCTH, TEM He MeHee, Pe3ynbTaTbl XMpyp-
TMYECKOro JIeYEHMA COYETAHHBIX TPAaBM KMUCTU B YCIOBUAX CreLmanm-
3MPOBAHHOTO CTaLMOHapa B GYHKLMOHANbHOM OTHOLLEHUM ABAAIOTCA
06HaAEKMBAOLWMMU C YNYYLLEHUMEM KayecTBa XKM3HW MaLMEHTOB U
COKpalLeHWeM NpoLIeHTa MHBAIMAM3aLMM NOCTpadaswnx [12-14].

Takum 06pa3om, Ha OCHOBAHUM aHasM3a NUTEPATYPHBIX UCTOY-
HWKOB M HaLLMX JAaHHbIX MOXHO 3aK/0UYUTb, YTO XMPYPruyeckoe neye-
HMe NOCTPaZABLUMX C COYETAHHOW TAXKENON TPAaBMOW KUCTU ABAAETCA
aKTyanbHOW Npobaemoit COBPEMEHHOMN XMPYPruM KUCTU U TpebyeT
AnddepeHLMPOBaHHOTO NOAX0AA B TAaKTUYECKOM OTHOLLEHUN.

LLENb NCCNEQOBAHUA

O6ocHoBaHWe NPUMEHEHNA OTCTPOYEHHbIX PEKOHCTPYKTUBHbIX
BMELLATENbCTB NPY TAXKENbIX COYETAHHbIX TPABMAX KUCTMU.

MATEPUAN U METOAbI

MpoaHan3npoBaHbl PE3yNbTaTbl PEKOHCTPYKTUBHBIX ONepaLumii
y 22 NOCTPaAABLUMX C TAXKENON COYETAHHOM TPAaBMOW KMCTY 33 NepUOg,
€ 2010 no 2022 rr., KOTOPbIM bblNa NPEANPUHATA OTCPOYEHHAA PEKOH-
CTPYKUMA. TTaLMEHTbI MONYYUIN TAKENYIO COUETAHHYIO TPABMY KUCTU
Ha NPOM3BOACTBE, C OKa3aHWEM MePBUYHON NMOMOLLM B YCI0BUAX OT-
[AeneHna PeKOHCTPYKTUBHOW M NAACTUYECKOM MUKPOXMPYprumn Pecny-
G/IMKAHCKOrO HayyHOro LEHTPa CEePAEUYHO-COCYANCTON Xupyprum (4),
Pa3ANYHBIX HENPODUABbHBIX YYPERLEHNI PAOHOB M rOPOAOB pecny-
61vKn TagskukmcTaH (11) v 3a eé npegenamu (7). BospacT 601bHbIX
BapbupoBan ot 17 go 45 nert, cpefHUiA BO3pacT cocTasun 28,312,6 ner.
Cpeay obuiero yncaa NoCcTpagaBLnxX y 19 MMen Mecto cnesyroLmnia
XapaKTep TPaBMbl: pa3aaBneHHan Pa3MO3KEHHAA PaHa C HEMOMHbIM
oTYNIeHeHMeMm Bcex Nanbues KUcTu (3), 1I-V nanbues (6), 1-1V (9) v lI-11I

INTRODUCTION

The steady increase in the frequency of injuries to the upper
limb is primarily associated with industrial injuries and an increase
in the number of road traffic accidents (RTA) [1-3]. The most severe
injuries were by the electric machines, which are characterized by
a high rotation speed with a simultaneous thermal effect. Such in-
juries, as a rule, in most cases are complex [3, 4].

Traumatic amputations of the fingers and hand, associated
with rotating action machines, are accompanied by extensive
soft tissue and bone defects of various sizes and extent, which,
against the background of the general serious condition of the
patients, limit the full scope of reconstructive operations [5, 6].

As most of these patients seek help from non-specialized
institutions in a state of traumatic shock, the primary assistance
provided usually includes only anti-shock measures and the min-
imal primary surgical treatment of the wound aimed at hemosta-
sis and necrosectomy without reconstructing damaged structures
[7-9]. In a number of cases, against the background of a relatively
stable condition of patients, local specialists often unsuccessfully
attempt to perform restorative operations, and sometimes even
proceed with mock replantations. All these factors contribute to
the late seeking for specialized care, making it difficult to diag-
nose and perform surgery which may need to be multi-stage and
long-term with disappointing results and poor prognosis [9-11].

Despite all the difficulties, nevertheless, the results of sur-
gical treatment of complex hand injuries in a specialized hospital
are functionally encouraging with an improvement in the quality
of patient’s life and a reduction in the number of disable patients
[12-14].

Thus, based on the analysis of literature sources and our
own data, we can conclude that surgical treatment of patients
with a complex severe hand injury is an urgent problem in mod-
ern hand surgery and requires a differentiated approach.

PURPOSE OF THE STUDY

To develop the rationale for the delayed reconstructive in-
terventions in severe complex hand injuries.

METHODS

The results of reconstructive surgery were analyzed in 22
patients with a severe complex hand injury who underwent de-
layed reconstruction from 2010 to 2022. Patients received a se-
vere complex hand injury at work and received primary care in
the Department of Reconstructive and Plastic Microsurgery of
the Republican Scientific Center for Cardiovascular Surgery (4),
various non-specialized district and municipal institutions of the
Republic of Tajikistan (11) and beyond (7). The age of the patients
varied from 17 to 45 years, the mean age was 28.3+2.6 years.
Among the total number of patients, 19 had the following type of
injury: a crushed wound with an incomplete avulsion of all fingers
of the hand (3), II-V (6), II-IV (9), and lI-lIl (1) fingers. In 3 other
cases, an extensive wound defect of the hand was accompanied
by complete avulsion of II-lll (1) and II-IV fingers (2). Injuries to
the right hand were noted in 16 cases, and left —in 6 patients.

The nature of bone damage and the state of blood circula-
tion in the fingers and hand were assessed using digital radiogra-
phy (Fig. 1) and ultrasound (Fig. 2).
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Puc. 1 PermeeHoepacgpus npaeoli kucmu. lepesaom IV nansbua
Fig. 1 Radiography of the right hand. Fracture of the 4" finger

nasbLes — Yy OLHOro NoCTpagaswero. B 3 ocTanbHbIX HabaoaeHUAX
06WwnpHOMy paHeBOMY AedeKTy KUCTW COMyTCTBOBaAa NOMHAA amny-
Tauma I (1) v 1I-IV nanbues (2). MoBpexaeHUs NPaBoi PyKU oTme-
Yyanucb B 16, 1eBoi — B 6 cyyanx.

XapaKTep KOCTHbIX MOBPEXAEHUN M COCTOAHME KPOBOOOpaLLe-
HUA NabLEB U KUCTU OLLEHWBA/IMCh C MOMOLLbHO LIMbPOBOI PEHTTeHO-
rpadum (puc. 1) n Y34r (puc. 2).

O6bEM BMELLATENbCTB Ha 3Tanax OKa3aHUs NepPBUYHON NOMOLLM
6b11 CnesytoLWyM: NepBUYHaAsA XMpYpruyeckan 0bpaboTka paHbl C ywu-
BaHWEM KOXM — 5; OCTEOCMHTE3 C yluMBaHWEM KOXM — 11, monbiTka
pennaHTauum nanbLes — 2. B 4 ciyyasx npu obpaLleHny naLmMeHTos B
CMeLmnanvM3MpoBaHHOE YUYpeXaeHue, Noc/e BbINONHEHNUS NEPBUYHOM
06paboTKK, paHbl OblIN OCTaBAEHbI OTKPbITLIMM.

CpoKku 0bpalLeHms 60bHbIX BapbUpPOoBasu OT 3 40 7 AHEN OT Mo-
MEHTa NOoJTyYeHUs TPaBMbI, 33 UCK/IIOYEHWEM 4 NauWeHToB, 0bpaTuB-
LUMXCA HEMOCPEACTBEHHO B MEPBbIE YaCbl MOC/IE NOYYEHWA TPABMbI.

MNpesonepauyoHHas NOATOTOBKA B CMELMANN3MPOBAHHOM Yu-
pEeXAEHUM 3aBMCENA OT CPOKOB MOCTYNNEHWUS NALMEHTa U OT UCXOZ-
HOrO COCTOAHUS KUCTW. Bcem 60bHBIM NPOBOAMNACL CaHALMS paH C
NPYMeHEHVEM aHTUCENTUKOB. MPK HAMYUKU MHOULMPOBAHHOM PaHbl
Ha3HaYa/MCb aHTUOMOTMKU LUMPOKOTO CMeKTpa AENCTBUA, B OCHOB-
Hom uedanocnopuHbl IV nokoneHus, n npoTmeorpnbKosble npe-
napatsl. MpK NepBUYHOM MOCTYNAEHUM MALLMEHTOB C 3arpA3HEHHOW
paHON 06A3aTeNbHO BBOAWU/IUCH MPOTUBOCTONIGHAYHAA CbIBOPOTKA
U CTONOHAYHbBIA aHAaTOKCUH MO cxeme. TaKKe MPOBOAMNACH OLEHKa
NabopaTopHbIX MOKasaTenei KpoBW, M NPWU HAMUYUU U3MEHEHMWIA,
npoBoAMNacL Koppekuus (nepenveaHve 3pUTPOLMTAPHON Macchl,
CBEXKE3aMOPOXKEHHOW M/1a3Mbl, HA3HAYa/IMCb HECTEPOUAHbIE NPOTH-
BOBOCMANWUTE/IbHbIE MPENapaTbl U UMMYHOMOAYNATOPbI, KOPPUTMPO-
Ba/iCA OE/KOBbI U 3N1EKTPONUTHDBIN 6anaHc). MaumeHTam ¢ ConyTcTBy-
IOLLMM MOBPEXKAEHNEM PYrMX OPraHOB NMPOBOAMANCH HEObXoAMMblE
[LONONIHUTENbHbIE METOAbI UCCNIEA0BAHUA: PEHTTEHOrpadus rpyaHON
KNETKM (2), HUKHMX KoHeuHocTel (1), KT ronosHoro mosra (1) ¢ no-
CNeayoLWMM KOHCYNBTMPOBAHUEM Y CNELLMANNCTOB (TopaKaibHbIN Xu-
pypr, TPaBMaTo/I0r, HEUPOXMPYPT).

Y nocTpazaBwmnx Umenu mecto AedeKTbl MOKPOBHbIX TKAHEN,
NAOWaAb U NPOTAXKEHHOCTb KOTOPbIX BApbMPOBaa B 3aBUCMMOCTM OT
TpaBmupytoLlero areHTa. CpeaHue pasmepbl AedeKTa B 3aBUCUMOCTH
OT daKTOpa NoBPeXAEHUA NPUBEAEHDI B Tab.

Hanbonee TAXENBIMM M Mano NPeLCcKasyeMblMM B N1aHe NpoTs-
KEHHOCTU 1 0BLIMPHOCTM NOBPEXKAEHHDIX CTPYKTYP ABUUCH TPABMbl,
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Puc. 2 Kposomok 8 apmepuasnsHoli 0y2e u nansbuessix apmepusx He
peaucmpupyemcs

Fig. 2 Blood flow in the arterial arch and digital arteries is not recorded

The volume of interventions at the stages of primary care
was as follows: primary surgical debridement with skin suturing —
5; osteosynthesis with skin suturing — 11, attempted replantation
of fingers — 2. In 4 cases, when patients contacted a specialized
institution, after performing the primary treatment, the wounds
were left open.

Surgery was performed 3 to 7 days from the time of injury,
with the exception of 4 patients who were seeking help directly in
the first hours after injury.

Preoperative preparation in a specialized institution de-
pended on the time point of the patient's admission and on the
initial condition of the hand. All patients underwent debride-
ment of wounds with the use of antiseptics. In case of an infect-
ed wound, broad-spectrum antibiotics, mainly 3"-4" generation
cephalosporins, and antifungal medications were prescribed. At
the initial admission of patients with a contaminated wound, tet-
anus serum and toxoids were administered according to the rou-
tine scheme. Laboratory blood parameters were also assessed,
and if there were deviations from the normal values, a correction
was provided (transfusion of erythrocyte mass, fresh frozen plas-
ma, non-steroid anti-inflammatory drugs, and immunomodula-
tors were prescribed, with protein and electrolyte balance cor-
rected, if necessary). Patients with concomitant damage to other
organs underwent the necessary additional investigations: X-ray
of the chest (2), lower limbs (1), and CT of the brain (1) followed
by consultation with specialists (thoracic surgeon, traumatologist,
neurosurgeon).

The patients had defects in the integumentary tissues, the
area and extent of which varied depending on the traumatic
agent. The average size of the defect, depending on the injury
mechanism, is given in Table.

The most severe and less predictable in terms of the area of
lesion were injuries from electric and rotating action machines.

In road accidents, as a rule, injuries were accompanied by a
brain contusion (2), hip (1), and ribs (1) fractures.

Statistical analysis was carried out using the Statistica 10.0
software (StatSoft Inc., USA). The normality of the distribution
was determined by the Kolmogorov-Smirnov and Shapiro-Wilk
criteria, mean value and standard error were estimated for
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Tabauya CpedHss naouadb 0epeKmos NOKPOBHbLIX MKAHel KUCMU 8 3a8UCUMOCMU OM 3Muos02u4ecko2o hakmopa, M+m

JNEeKTPUYECKME CTaHKU
LJopoKHO-TpaHCMOpTHbIe NnpouciecTsua (4TMM)
OrHecTpenbHble U MUHHO-B3PbIBHbIE PaHEHUA

CpegHas naowaab gedek-

Ta, cm?
16 101,2+3,6
54,3+4,2
2 92,1+3,7

Table The average area of defects in the integumentary tissues of the hand, depending on the etiological factor, M+m

Electric machines
RTA
Gunshot and mine-explosive wounds

NONYYEHHbIE OT 3/IEKTPUYECKMX CTAHKOB C BPALLAOLLLUMMUCA MEXAHU3-
Mamm.

Y noctpagaswux B pesynstate ATM, Kak npasunno, Tpasmbl Co-
NPOBOXAANNCh YIWMOOM roN0BHOTO Mo3ra (2), nepenomamun beapa
(1) v pébep (1).

CratcTnyeckan 0bpaboTKa pesynsTaToB NPOBOAWMIACH HA OC-
HoBe nporpammbl Statistica 10.0 (StatSoft Inc., USA). BeanumHy Hop-
MaNbHOCTV pacnpeaeneHns BbIDOPKM ONpeaensnn no Kputepuam
Konmoroposa-CmupHoBa u LLlannpo-Yunka, KonmyectseHHble Benu-
UMHbI NPUBEAEHDI B BUAE CPEAHETO 3HAYEHUsA U CTaHAAPTHON own6-
KM, KQYeCTBEHHbIe BEIMYMHbI AaHbl B BUAE aDCONOTHOIO 3HAYEHUA U
ponen (%).

PE3YNILTATbI U UX OBCYXOEHUE

TaKTMKa OTCPOYEHHOTO XMPYPrMYeckoro nedeHunsa boina npea-
MPUHATA NPU OFHECTPE/bHBIX U MUHHO-B3PbIBHbIX paHeHMAX (2), no-
cNe NpoBeAEHHbIX onepauuax Ha 3Tanax MeAMUMHCKOW 3BaKyaumm
BHE CMEeLMann3npoBaHHOro cTaumoHapa (16) 1 npy obLMpHbIX TKa-
HeBbIX AedeKTax KUCTU C PUCKOM Pa3BUTUA MHPEKLMOHHBIX OCIOXK-
HeHui (4).

Cpeay 16 naumeHTOB NP NOCTYNAEHUM Ha doHe aedeKTa TKa-
Hei (puc. 3) B 8 cnyyanx oTMeYanach AeKOMMNeHcaLmMa KpoBoobpalLe-
HUsl COXPaHEHHbIX NanbLeB (puc. 4).

B nogo6HbIX CUTyaLmaX 06bEM NMOMOLLM 3aK/04a/CA B BbINO/-
HEHWUU HEKPIKTOMMM C COXPAHEHMEM MAKCMMasIbHOWM ANMNHbI XKU3He-
CNocobHbIX KOCTHbIX GparmeHToB (puc. 5, 6).

I 7 G PR S Average defect area, cm?

(n=22)
16 101.2+3.6
4 54.3+4.2
2 92.1+3.7

quantitative data, and shares (%) were calculated for qualitative
data.

RESULTS AND DISCUSSION

The tactics of delayed surgical treatment were undertaken
for gunshot and mine-explosive wounds (2), after operations per-
formed during medical transportation in a non-specialized hospi-
tal (16), and for extensive tissue defects of the hand — with a risk
of developing infectious complications (4).

Among 16 patients, upon admission against the background
of a tissue defect (Fig. 3), in 8 cases, decompensation of the blood
circulation of the preserved fingers was noted (Fig. 4).

In such cases, the treatment included necrosectomy while
maintaining the maximum length of viable bone fragments (Fig.
5, 6).

Based on the experience of a number of authors [8, 12, 13],
the use of an axial skin-fascial inguinal flap was considered to be
the best option for covering a large defect in integumentary tis-
sues (Fig. 7, 8).

Dynamic control over the condition of blood circulation in
the flap was carried out clinically and using ultrasound [15, 16] at
different time points after surgery (Fig. 9). Clipping of the vascular
pedicle of the displaced inguinal flap was performed on days 12-14.

In the postoperative period, complications developed in
three patients. The most serious complication that led to the loss
of the flap in 1 case was venous thrombosis on the 3 day as a

Puc. 3 [paHynupyrowaa paHa Kucmu
Fig. 3 Granulating wound of the hand

Puc. 4 Hekpos II-V naneuyes
Fig. 4 Necrosis of II-V fingers
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Puc. 5, 6 Buo kucmu nocne HekpaKmomuu

Ha ocHoBaHuM onbiTa psga aBTopos [8, 12, 13] 6onee ontumanb-
HbIM BAapMaHTOM YKpPbITUS OBLIMPHOrO AedeKTa NOKPOBHbLIX TKaHeW
CYMTANOCh MCMONb30BaHME OCEBOrO KOMKHO-PACLMaNbHOMO NaxoBoro
nockyTa (puc. 7, 8).

[JMHaMMUYECKMI1 KOHTPO/Ib 33 COCTOAHMEM KPOBOOBPALLEHMA N10-
CKyTa OCYLLECTBAANCA KNMHMYECKM U meTogom Y3AT [15, 16] B pasHbie
CpOKwM nocnie onepauum (puc. 9). OTceyeHne COCYAMCTON HOXKKM Nepe-
MeLLEHHOTO NaxoBOro OCKyTa NPOBOAUAOCH Ha 12-14 cyTKu.

B nocneonepauyoHHOM nepuoge y TPEX NaLumeHTOB Pa3BUanCh
0CNOXKHeHUs. Havnbonee rposHbIM OCIOXKHEHUEM, MPUBEALIMM K NO-
Tepe NI0CKyTa, B 1 c/iyyae 6bin BeHO3HbI TPOMBO3 Ha 3 CyTKM B pe-
3y/IbTaTe MHTEPNO3ULMM IOCKYTA, U NPOBEAEHHbIE MEPONPUATUA ANA
YNYYLIEHUA PEONOTMM NOCKyTa 6binn HeaddeKTUBHbI. B nocneayto-
LLEeM, NOCKYT bblN yaanéH, n gedeKT bbl YKPbIT NOHOCNONHbBIM KO-
HbIM TPaHCNAAHTaTOM. B Apyrom cnyyae y 60nbHOMO Ha 7 CyTKM pas-
BW/IOCb HAarHOEHWE PaHbl, U B TPETbEM C/ly4ae, PA3BUACA YACTUYHbIN
KpaeBoii HEKPO3 Ha 6 CYTKM, OAHAKO 3TN OCNONKHEHMA BblAN yCTpaHe-
Hbl NOC/IE NPOBEAEHWS CaHALMOHHBIX MEPONPUATAI U HEe NOBAUANN
Ha NPUKMBAEHME NOCKYTA B LLEESIOM.

MOCKONbKY OCHOBHbIM TpeboBaHMeEM YHKLUMOHANLHOW Npu-
rOAHOCTM MepecarKeHHOro NOCKYTa ABAAETCA ero CEHCOpHaa QYHK-
LWA, HEKOTOpble aBTOPbl PEKOMEHAYIOT BbINOMHEHUE HEBPOTU3a-
UMK B PasMyHbIX MogmduKaumsax [5, 17, 18]. Hamu npeanoxeHa
OLHOMOMEHTHaA HanpaB/ieHHaA UMNNAHTALMOHHAA PEMHHEePBaLWA
¢ danaHrnsaumein nepecakeHHoro JA0ckyTa. [ns penHHepBauuu B
KayecTBe AOHOPCKOro HepBa Yalle BCEro MCMosib30Banacb NoBepx-
HOCTHas BeTBb lydeBoro Hepsa (puc. 10). Mo Hawmm HabaogeHmaMm,

Puc. 7, 8 CocmosHue Kucmu nocne ykpeimus degpekma
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Fig. 5, 6 View of the hand after necrosectomy

result of flap interposition, and the measures taken to improve
the rheology of the flap were ineffective. Subsequently, the flap
was removed and the defect was covered with a full-thickness
skin graft. In another case, the patient developed suppuration of
the wound on the 7t day, and in the third case, partial marginal
necrosis developed on the 6th day, however, these complications
were eliminated after sanitation measures and did not affect the
engraftment of the flap as a whole.

Since the main requirement for the functional suitability of
the transplanted flap is its sensory function, some authors recom-
mend performing neurotization in various modifications [5, 17,
18]. We have proposed a one-stage directed nerve implantation
with phalangization of the transplanted flap. For reinnervation,
the superficial branch of the radial nerve was most often used as
a donor nerve (Fig. 10). According to our observations, reinnerva-
tion/nerve implantation contributed to the emergence of more
complex types of sensitivity in the early postoperative period.
This type of neurotization was performed in 6 cases.

During phalangization, the goal was to eliminate the excess
of the flap and form interdigital spaces (Fig. 11). The splitting of
the flap was usually carried out 2.5-3 months after cutting off the
vascular pedicle. Simultaneously with the splitting of the flap,
thinning of the excess tissue of the flap was carried out to cre-
ate an aesthetically acceptable appearance of the created finger.
Ischemic changes in the formed split phalanges were not ob-
served among the patients in this study.

.

Fig. 7, 8 Condlition of the hand after covering the defect
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Puc. 9 Cocyobl, numaroujue 10CKym, npoxooumsl
Fig. 9 Vessels supplying the flap are paten

MMNAaHTALMOHHAA PeVHHepPBaLMA cnocobcTBoBaNa NoABAEHMUIO 60-
Nlee CNOXHbIX BULOB YYBCTBUTENbHOCTM B PaHHWE CPOKMU nocneone-
paumMoHHOro nepuoga. [JaHHbI BUA, HEBPOTU3ALMK Obl BbINOSHEH
B 6 cnyyasax.

Mpu danaHrMsaumMm npecnesoBanu Leib YCTPaHUTb U3ObITOY-
HYI0 MONHOTY IOCKYTa U CGOPMMUPOBATL MEXKMANbLEBbLIE MTPOMEKYTKM
(puc. 11). PacwenneHune NOCKyTa NPOBOAUAOCL 06bIYHO Yepes 2,5-3
MecALLa NoC/ae OTCEYEHMUA COCYANCTON HOXKKN. O4HOBPEMEHHO C pac-
LenjeHMem NOCKYTa NPOBOAMAOCH UCTOHYEHME M3ObITOYHOMN TKaHM
NOCKYTa ANA CO34aHNA 3CTETUYECKM NMPUEMIEMOTO BUAA CO3AaHHOTO
nanbla. Mwemmnyecknx U3MeHeHUn co CTOPOHbI CHOPMUPOBAHHBIX
pacLiennéHHblx panaHr He OTMEYANOCh HY B OAHOM C/y4ae.

OueHKa pPeuHHepBaLMM /IOCKYTa M KUCTM OCYLLECTBAANAChL
KMHWUYECKM U METOAOM 3/1EKTPOHEPOMMOrpadum B pasHble CPOKM
nocne onepauuu. Mpu KOHTPO/E B CPOKM OT 3 MecALEB HbIN0 OTMe-
YEHO NOfB/JIEHME TAaKTUNbHOMN YyBCTBUTENBHOCTU B BAM3/EXKALLEM
pervoHe K HOXKe JIOCKYTa C NoC/iefyroWwmm nossneHnem 6onesom
4yBCTBUTENBHOCTU. pn NpoBegeHUU UronbyaTo muorpadum pe-
TMCTPUPOBANIOCH MOAB/JEHME MOTEHUMaNa AEWCTBUA MO YyBCTBU-
Te/IbHbIM BOIOKHaM, BapbUpYHOLLEro B npeaenax ot 23+2,7 m/c ao
3441,9 m/c, UTO B aHHOM C/lydae ABNAETCA NPUEMIEMbIM Pe3yJib-
Tatom. Mo gaHHbIM Wang et al (2012) BoccTaHOBNEHME NPOTEKTUB-
HOM YyBCTBUTENIBHOCTM OTMEYanacb B CPOKM Bonee rofa y meHee
NMosI0BUHbI ONEPUPOBAHHBIX 6O/bHBIX NPY NepecagKke HEUHHEPBU-
pPyeMoro naxoBoro fockyTa [19], Toraa Kak no cooblieHnam apyrnx
aBTOPOB 3TOT }Ke BWA, YyBCTBUTENILHOCTM NoABAANCA B 6onee paHHMe
cpokny 92,3% [20].

B HaLweW NpaKTHKe 30Ha HeMPOCEHCOPHOTO BOCCTAaHOBNEHMSA Ha-
YMHANACb B CPOKM OT TPEX MECALLEB M AOCTUrANIA MaKCUMyMa K roay
1 bonblie OT MOMeHTa onepauun. Hamu He npecnepoBanach Leb
BOCCTaHOBNEHUA 6O/1EEe CNOKHBIX BULOB YyBCTBUTENILHOCTU B CUTY TA-
KeCTu nonyyeHHol Tpasmbl. OAHaKo, B psage CNy4yaes, HaMmu 3aperu-
CTPUPOBaHa AUCKPUMUHALMOHHAA YyBCTBUTEIbHOCTb, BapbupytoLas
B AvanasoHe ot 0,6 0 12 MM B 30He PEMHHEPBUPYEMOTO IOCKYTa U
chopmMMpoBaHHbIX NanbLes (puc. 12).

B pesynbTate NpoBeAEHHLIX MHOTO3TAMHbIX CAOXHbLIX PEKOH-
CTPYKTUBHbIX BMELLATENLCTB Mbl MOAYYMAN Xopowme GyHKLMOHAb-
Hble Pe3y/bTaTbl, BbIPaKatloLWMeCs B BOCCTAHOBIEHUM TPyObIX U TOH-
KUX BMAOB 3axBaTta (puc. 13, 14).

3TO 43N0 BO3MOMXKHOCTb OMEepPUPOBaHHbIM MaLueHTam obcny-
KMBaTb cebs 6e3 NOCTOPOHHEV NOMOLLYM B NOBCEAHEBHOM KU3HU, YTO

Puc. 10 PeuHHepsayua 3a cuém r. superficialis n. radialis
Fig. 10 Reinnervation using a superficial branch of the radial nerve

AP TD% MITATIE 8D

The evaluation of the reinnervation of the flap and hand
was carried out clinically and using electroneuromyography at
different time points after the operation. When controlled over a
period of 3 months, tactile sensitivity in the nearby region to the
flap pedicle was noted, followed by the appearance of pain sensi-
tivity. When conducting needle myography, the appearance of an
action potential along sensitive fibers was recorded, varying from
23+2.7 m/s to 34+1.9 m/s, which in these cases is an acceptable
result. According to Wang et al (2012), restoration of protective
sensitivity was noted within more than a year in less than half of
operated patients with transplantation of a non-innervated ingui-
nal flap [19], while according to other authors, the same type of
sensitivity appeared earlier in 92.3% [20].

In our practice, the zone of neurosensory recovery devel-
oped within three months and reached a maximum in one year
from the moment of surgery or more. We did not pursue the
goal of restoring more complex types of sensitivity due to the
severity of the injury. However, in a number of cases, we regis-
tered discriminatory sensitivity, varying in the range from 0.6 to
12 mm in the area of the reinnervated flap and formed fingers
(Fig. 12).

Puc. 11 Bud kucmu nocne ganaHeusayuu
Fig. 11 View of the hand after phalangization
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Puc. 12 [paHuybl 80CCMAHOBAEHUA Yy8CMBU-
menbHoCMu 0603Ha4eHbl NYHKMuUpHoU AuHuel

Fig. 12 The boundaries of the restoration of
sensitivity are indicated by a dotted line

HE TONIbKO CYLLLECTBEHHO YNYYLINO KAYeCTBO KM3HM, HO M NO3BOMNO
npeaynpeauTb mMy6oKy MHBANUAHOCTb, OCOBEHHO MPU NOBpPEsKde-
HUAX NPaBOW KUCTK, ABAAIOLECA paboyeit.

3AKNIOMEHUE

TakMm 06pa3om, HECMOTPA Ha TAMKENDIN XapaKTep NOMyYeHHOM
TpaBmbl, 61arogapa MMeoLWMMCA BO3MOKHOCTAM PEKOHCTPYKTUBHOM
MWKPOXMPYPTUW 1 afieKBaTHOW XMPYPrMYECKOM CTpaTernu, Ham yaa-
NIOCb CHWU3WUTb YacTOTy MHBANWMAM3ALMUM CPEAN NALMEHTOB MOJOAOTO
TpyAocnoco6Horo Bospacra, 06ecneynTb UM CoLMabHyIo afanTaLmio
U faxke «BEPHYTb» UX B TPYAOBbIE PAAbI C BO3MOXKHON CMEHOI poga
LeATenbHoCTH.

Puc. 13, 14 BoccmaHossneHue (hyHKUUU 30X8amo8 onepuposaHHol Kucmu
Fig. 13, 14 Restoration of the grip function of the operated hand

As a result of the multi-stage complex reconstructive inter-
ventions, good functional results were obtained with the resto-
ration of rough and fine types of grip (Fig. 13, 14).

The operated patients became able to accomplish essential
activities of daily living without assistance, which not only sig-
nificantly improved the quality of life but also made it possible
to prevent severe disability, especially in cases of damage to the
working right hand.

CONCLUSION

Thus, despite the severe nature of the injury, due to the
available facilities for reconstructive microsurgery and a success-
ful surgical strategy, we managed to reduce the incidence of dis-
ability among patients of young working age, help them with so-
cial adaptation, and even get them back into the workforce with a
possible change in occupation.
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CA reTepo3nroTHbIMM BapuaHTamu reHa, cogepaliero gomeH THAP,
Koampytoulero 6enok THAPL, KOTOpbIA, KaK CYMTAETCSH, Y4acTBYeT B
nponudepaLnm SHAOTENNANBHBIX KNETOK 1 NPOANoNTOTUYECKMX NPO-
Lleccax 1 AeNcTBYET Kak daKTop TpaHcKpunuumm [1]. B HacTosLwee Bpe-
MA 3aperucTpupoBaHo 6onee 90 pa3NMUHbIX NATOreHHbIX MUCCEHC- U
TPYHKMPOBaHHbIX BapuaHtoB THAP1, B OCHOBHOM Y eBponeiLes, a
TaKxe uteneit Kutaa u bpasuamn. NeHeTpaHTHOCTb A3HHOTO reHa
cocTasnsaeT 50% [2].

B naHHOM paboTe onucaH MepBbli Cy4ail FeHeTUYEeCKU Moga-
TBepKAEHHOW AncToHun DYT6 B LleHTpanbHol A3uu. Y npobaHaa B
NoLPOCTKOBOM BO3pacTe NpoABMAach GOKanbHaA AUCTOHUA C BTOPUY-
HOW reHepasn3aLmeit U BbI3BaHHON TPUreKCUPEHWUANIOM NepCUCTH-
pytoLLLEN XOpPEEW M YCTOMUMBLIM pe3ynbTaTom neveHns DBS GPi.

MEeTOAbI

Opo6peHue NHCTUTYLMOHANIbHBIM 3KCNEPTHbIM

cosetom (IRB)

310 UccnesoBaHwe 6bi10 0406PEHO MECTHBIM MHCTUTYLMOHAb-
HbIM 3KCNepTHbIM coBeToM (IRB)/3TUUECKMM 3KCMEPTHBIM COBETOM; OT
60/1bHOTO 10 NPOBEAEHMUSA TEHETUYECKOrO TECTUPOBaHUA b0 Noay-
YeHo NUCbMeHHOEe MHPOPMMUPOBAHHOE coracue. KanMHUYeckue aaH-
Hble 6blI1 NoNYYeHbl MYTEM U3yYeHUA MELMLMHCKON AOKYMEHTaLMM
U KAMHWYeckoro o6cnesoBaHus. MoayyeHo NMCbMeHHOe cornacue Ha
ny6anKaumio GoTo- M BULEOMATEPUANOB.

feHeTuYecKoe TeCTUpOBaHMUe

leHomHyio OHK Bblgensnu us ob6pasuos nepudepuyeckoi
KPOBW B COOTBETCTBMM CO CTAaHAAPTHBIMM MpoLeaypamu GeHo-x1o-
pPodOpPMHOI 3KCTPaKumK. MonHO3K30MHOe cekBeHupoBaHue (WES)
y Npob6aHAa BbINOJHANMN B COOTBETCTBUM C OMUCAHHBIM NMPOTOKO/IOM
[3] (Macrogen, South Korea). BkpaTue, oboraleHne MULLEHW NPOBO-
AWM C NOMOLLbIO 2 MKT reHoMHoi HK ¢ ucnonb3osaHnem Habopa
SureSelectXT Human All Exon Kit Bepcum 6 (Agilent Technologies, Santa
Clara, CA, USA) ans noarotoBku 6mbanotek WES co WwTpmx-Kogaom. bu-
6/10TEKM cekBeHMpOBanu Ha nnatdpopme HiSegX (lllumina, San Diego,
CA, USA) c 50-kpaTHbIm oxBaToM. OLLEHKY KayecTBa CEKBEHUPOBAHMA
NPOBOAMAM C MOMOLLbIO NporpammHoro obecnedenus FastQC (http://
www.bioinformatics.bbsrc.ac.uk/projects/fastqc).

Crpaterus 6uonHbopmaTyecKor GUALTPaLMM BKAKOYANA CKPU-
HWHT TONbKO 3K30HHBIX U [OHOPHO-aKLENTOPHbIX BapMaHTOB Cniaii-
CWHra. B cOOTBETCTBMM C POAOCNOBHOM M (PEHOTMNOM MpUopUTET
0TAaBaNCA peakmm BapraHTam (<0,01% B 0buieocTynHbIX 6asax AaH-
HbIX, BKAtoYaa npoekT 1000 Genomes, NHLBI Exome Variant Server,
Complete Genomics 69 u Exome Aggregation Consortium [ExAC
v0.2]), KoTOpble COOTBETCTBOBA/IM PELLECCUBHOMN (TOMO3UIOTHOM UK
KOMMayHA-reTeposuroTHoit) uau de novo mogenu u/wuau BapuaHtam
reHoB, Yy KOTOPbIX NPOAEMOHCTPMPOBAHA CBA3b C NPOABNEHUAMM Cra-
CTUYHOCTM, 33JePKKMN Pa3BUTUA, YMCTBEHHOM OTCTanoCTU M ApYrnx
HEBPOIOTMYECKMX PacCcTPOWMCTB.

Metopbl DBS

[na nnaHMpoBaHUA MULLIEHEN BONbHBIM NPeABapUTENbHO Mo,
obuielt aHectesnel BbiNosHANack 1,5T MarHUTHO-pe3OHaHCHasA To-
morpadusa (MPT). B geHb onepauuu nog MecTHoW aHecTesumell Ha
rof10By NaLyeHTa yCTaHaB/IMBAIM CTEPEOTaKcMYecKyto cuctemy Elekta
G-frame (Elekta, Sweden). O6bluHOe KOMMblOTEPHOE TOMOrpadu-
yeckoe (KT) ckaHupoBaHMe (c KnnoBonbTakHbIM nukom kVp=110B,
TONWMHOM cpe3a 1 MM) NpoBoaMaoCk Nog, obLeit aHecTesnel ¢ uc-
nonb3osaHunem KT-geTektopa. U3obpaxkenns DICOM cobupanuch B
cucteme nnaHuposaHua Framelink (Medtronic, USA). Wcnonb3osa-
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domain-containing protein 1 (THAP1) gene which is considered
to be involved in endothelial cell proliferation and proapoptotic
processes and assumed to act as a transcription factor [1]. Cur-
rently, more than 90 different pathogenic missense and truncat-
ing THAP1 variants have been reported — mainly in people from
Europe but also from China and Brazil. The disease penetrance is
estimated at 50% [2].

Here the first case of genetically confirmed DYT6-dystonia
from Central Asia is described. The proband had adolescent-on-
set focal dystonia with secondary generalization, trihexyphe-
nidyl induced persistent chorea and robust and sustained re-
sponse to globus pallidus internus (GPi) deep brain stimulation
(DBS).

METHODS

Institutional review board (IRB) approval

This study was approved by local institutional IRB/ethical re-
view boards and written informed consent was obtained before
genetic testing from the patient involved. Clinical details were ob-
tained through medical file records review and clinical examina-
tion. Written consent has been given for the publication of photo
and video materials.

Genetic testing

Genomic DNA was extracted from leukocyte samples ac-
cording to standard procedures of phenol-chloroform extraction.
Whole exome sequencing (WES) on proband was performed as
described elsewhere [3] in Macrogen, Korea. Concisely, target
enrichment was performed with 2 pug genomic DNA using the
SureSelectXT Human All Exon Kit version 6 (Agilent Technologies,
Santa Clara, CA, USA) to generate barcoded whole-exome se-
quencing libraries. Libraries were sequenced on the HiSegX plat-
form (lllumina, San Diego, CA, USA) with 50x coverage. Quality
assessment of the sequence reads was performed by generating
quality control (QC) statistics with FastQC (http://www.bioinfor-
matics.bbsrc.ac.uk/projects/fastqc).

The bioinformatics filtering strategy included screening for
only exonic and donor/acceptor splicing variants. Priority was giv-
en to rare variants (<0.01% in public databases, including 1,000
Genomes project, NHLBI Exome Variant Server, Complete Ge-
nomics 69, and Exome Aggregation Consortium [EXAC v0.2]) that
were compatible with a recessive (homozygous or compound
heterozygous) or a de novo mode of inheritance and/or variants
in genes previously linked to developmental delay, spasticity, in-
tellectual disability, and other neurogenetic conditions in accor-
dance with the pedigree and phenotype.

Methods for DBS

1,5 Tesla Magnetic resonance imaging (MRI) for targets
planning was performed previously under general anesthesia. On
the day of surgery, the Elekta G-frame stereotactic system (Elekta,
Sweden) was mounted to the patient’s head under local anesthe-
sia. A typical computerised tomography (CT) scanning (kVp=110V,
slide thickness 1 mm) was performed under general anesthesia
as well as using a CT detector. The DICOM images were collected
at the planning station Framelink (Medtronic, USA). The standard
formula for GPi targeting both sides was used. After calculating X,
Y, and Z coordinates the patient was delivered to operating the-
ater [4].
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nacb cTaHgapTtHas dopmyna ana GPi ¢ ABYXCTOPOHHMM OXBaTOM. Mo-
cne pacyéTa KoopauHat X, Y 1 Z naumeHT bbl1 4OCTaB/IEH B OMnepauy-
OHHyto [4].

MMnnaHTawma 3neKTpoaa NPOBOAMAAC NOA MECTHOW aHecTe3u-
el ¢ ucnonb3osaHnem nponodona. DBS-anekTpoabl Scene Ray (Scene
Ray, China) MMNNaHTMPOBANN B MULLEHW, NPOBEPAA UX PEHTIEHONO-
TMYECKN M MPOBOAA TECT-CTUMYNMPOBaHWE BNAOTb A0 MNOABAEHUA
no604YHbIX 3¢pdeKToB. CO CTOPOHbI 3PUTENBHOTO HEPBa M BHYTPEHHEW
Kancy/bl N060YHbIX 3QPeKTOB He Bbino. Mlocne MMNAAHTALMKU INeK-
TPOZOB CTEpeOTaKCUYECKas cucTema bblna AeMOHTUPOBaHa, U B TOT
Ke AeHb Bblia NpoBeseHa YCTaHOBKA MMMIAHTMPYEMbIX TeHepaTopos
mmnynbcoB (IPG). C neBoii CTOPOHbI rpyan yCTaHaBAMBACA Henepe-
3apskaemblit IPG (Aaxon, Scene Ray, China). Obwas npoaonxkuTenb-
HOCTb rOCMUTANN3aLLUM COCTaBWUAA 6 AHEW.

PE3YNbTATbI

UcTtopua 6onesHu

MpobaHg — 52-NeTHAS KEeHLWMHA, POXKAEHHaA OT poauTenei
Ka3axCKOro MpPOUCXOMAEHWA, HE ABAAIOLMXCA KPOBHLIMU POACTBEH-
HWKaMK. PaHHee pa3BUTME NPOTEKANO Y NauMeHTKM 6e3 0cobeHHo-
cTeil. Bo3MOKHO, YTo y eé oTua Bbln HeaMarHoCTUPOBaHHbIE ABUra-
Te/IbHble PaccTpoicTBa. B Bo3pacTe 13 neT y Heé NposBuaCcA NUCYUi
cnasm, a Aga roga cnycrs y Hee pa3Buiacb JMLEBas AUCTOHMA, bbin
NoCTaBNeH AMarHos xopeu CuaeHrama, feyeHue KOTOpoW He npu-
HeCcno ynydyweHwus. J/IMuesas AUCTOHUA NMOCTENEHHO UcYesna Yepes
1,5 mecsAua oT Hayana 3aboneBaHUsA, HO COXPAHANCA NMUCYUIA CNa3M.
BonbHaa Habntoganack y HEBPO/IOra U PEBMATO/IOrA, 3HAYUTENBHOTO
nporpeccupoBaHuna 3abonesaHnsa He 6bi10. CNabocTb BEPXHUX KO-
HeYHoCTel nosBuaack B Bo3pacTe 27 feT cpasy Noc/e NepebiX POAOB,
OHa MelUana el paboTtaTb My3blKaHTOM, TO HapacTas, To cTuxas. B 36
NIET NOBTOPUAKCH 3NMN304bl CNAaboCTV Noc/ie BTOPOK BepeMeHHOCTU U
poaoB. K coxaneHuio, y NaUMEHTKU He COXpaHWaacb MeauuUMHCKanA
[OKyMeHTauua 3a 3ToT nepuod. OHa mMorna paboTaTb, 06CNYKMBATb
ceba 1 neyatatb Ha Knasmatype. TAKENoe NporpeccMpoBaHme Hada-
nocb B BospacTte 40 neT Ha $oHe IMOLMOHANLHOTO CTpecca, Koraa
Henpou3BO/bHbIE ABUMKEHUA PACNPOCTPAHUANCL HA LepBMKasbHble
N TYNOBULLHbIE MbIWUbl. E 6bin NocTaBneH AuMarHo3 TOPCMOHHOW
[AUCTOHMM, M BbINIO HAYATO SIEKAPCTBEHHOE NleYeHNe KoHa3enamom
1 TpurekcudeHnamnom 2 mr 3 pasa B AeHb. TpurekcupeHnaun cnpo-
BOLMPOBAN reHepasM3oBaHHble XopeudopMHble ABUMKEHWS, HO Na-
LMeHTKa NPOA0/IKana NPUHUMATL AaHHbIV Npenapart, TaK Kak Bpauu
He CMOI/IM AMArHOCTMPOBATb Y HE€ HAYaBLUYIOCA TAPAMBHYIO AUCKU-
He3wuto. Eii 6blna npounsseeHa MHbEKLMA BOTYSIOTOKCMHA CO CPeaHUM
addekTom. Mocne HECKONbKMUX MAAEHWUI C TPaBMamu KOHEeYHOCTEN
B 44 roga OHa Hayana nosib3oBaTbCA MHBAAMAHOMN Konsckoi. M3-3a
TPaBM M NEPCUCTUPYIOWMX MNEPKUHETUUECKMX ABUMKEHUI OHA Me-
cALAMM He BbIXoAMNa Ha ynuuy. MNepKMHesbl Mellann naumeHTKe
obcnyxnBatb cebsn, fenanu eé nosy HectabunbHOM, OHa He morna
nuTb 63 CONOMMHKM 1 NONb30BaTLCA CTONOBLIMM Npubopamu. B 52
roga 6onbHaa Bnepsble 06paTUAAch B Haly KAMHMKY C Kanobamu
Ha HEeNpoW3BO/IbHbIE ABUMEHWA MbILWL, BCErO Tena, yMepeHHoe Ha-
pyweHue peun. Mpu ocmoTpe y Heé Bblan 0BHapyKeHbI XOpeo-au-
CTOHMYECKME TUMEPKMHE3bI C BOB/MEYeHMEeM TynoBULA (Haubonee
BbIpa)KeHHbIE B LWEMHOM OTaene), opoMaHanbynapHas AWUCTOHMA U
TMNePKMHE3bl NPOKCMMAbHBIX OTAEN0B KOHEYHOCTEN, @ TaKKe yme-
peHHoe HapylueHue peyn. Npu HEBPOIOrMYECKOM OCMOTPE BblisiB/IE-
Hbl XOPEOo-AWCTOHWYECKUE TUMEPKUHESbI TY/I0BULLA, KOHEYHOCTEN,
MbILUL, MLQ, 3aNPOKMAbIBAHWE FON0BbI Ha3ad, AU3apTpus ¢ Hebonb-
LU0V 3aTOPMOMKEHHOCTbIO (puc. 1). HepBHO-NcUXMaTpuyeckue, nupa-
MMHbIE, MO3}KEUKOBbIE 1 YyBCTBUTE/IbHbIE HAPYLLIEHMSA OTCYTCTBOBA-

The lead implantation was performed under awake anes-
thesia using propofol. DBS-leads Scene Ray (Scene Ray, China)
were implanted to targets checking by X-ray and test stimulating
up to side effects. No side effects from the optic nerve and inter-
nal capsule. The stereotactic system was demounted after lead
implantation and internal pulse generator (IPG) implantation was
performed the same day. Unrechargeable IPG (Aaxon, Scene Ray,
China) into the left chest was put. The total hospitalization dura-
tion was 6 days.

RESULTS

Case report

The proband is a 52-year-old female born to non-consan-
guineous parents of Kazakh origin. Her early development was
unremarkable. Her father allegedly had some undiagnosed move-
ment disorders. She manifested with writer’s cramp at the age
of 13 years old and two years later she developed facial dyski-
nesia which was treated as Sydenham chorea with no improve-
ment. Facial dyskinesia gradually subsided in 1,5 months after
the onset, but the writer’s cramp persisted. She was on obser-
vation by a neurologist and rheumatologist with no remarkable
progression. Upper limb weakness started at the age of 27 years
immediately after her first childbirth. Weakness interfered with
her ability to work as a musician. The course of upper limb weak-
ness was waxing and waning. At the age of 36 episodes of weak-
ness repeated after 2nd pregnancy and childbirth. Unfortunately,
the patient does not have any medical records for this period. She
was able to work, self-service, and type on the keyboard. Severe
progression was at age 40 due to emotional stress when involun-
tary movements involved neck and trunk muscles. Her condition
was diagnosed as torsion dystonia, and pharmacological treat-
ment with clonazepam and trihexyphenidyl 2 mg three times a
day was started. Trihexyphenidyl precipitated generalized chore-
oform movements but the patient continued taking this medi-
cation because this tardive dyskinesia was not picked up by her
doctors. She received a botulinum toxin injection with moderate
effects. After falling a few times with limbs trauma at age 44 she
started using a wheelchair. After traumas and persistent hyperki-
netic movements, she stopped going outside for months. Hyper-
kinesis impacted self-service, the patient was unstable, couldn’t
drink without a straw, unable to use dining accessories. At age 52
patient was examined first time in our clinic with complaints of
involuntary movements in the whole body, and moderate speech
problems. On examination, she presented chorea-dystonic hyper-
kinesis involving the trunk (worse in the cervical part), oroman-
dibular region, and proximal parts of limbs, and moderate speech
problems. Neurological examination showed choreo-dystonic
involuntary movements of trunk, limbs, face muscles, tilting the
head back, and dysarthria with slight slowness (Fig. 1). Neuro-
psychiatric, pyramidal, cerebellar and sensory impairments were
absent. Brain MRI, blood tests including full blood count, elec-
trolytes, and testing for Wilson’s disease were normal. Genetic
testing for Huntington’s disease was negative. With the clinical
diagnosis of isolated dystonia, she was referred for whole-exome
sequencing.

WES was performed on the proband when she was 52 years
old. Parents were not available for testing. WES identified a het-
erozygous missense variant in THAP1 (NM_018105.3) c.52A>C,
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. MPT ronoBHOMO MO3ra, aHa/u3bl KPOBM, BKAOYAA 06LLMIA aHau3
KPOBW, aHa/IM3 Ha 371EKTPOAMUTbI 1 60ne3Hb BunbcoHa, 6biam B Npese-
NlaX HOPMbI. [eHeTUYeCcKuiA TecT Ha 601e3Hb [eHTUHITOHA bbiN OTPULA-
TenbHbIM. C KNMHUYECKMM AMarHo30M M301MPOBaHHOM AMCTOHUM OHA
6blna HanpasneHa Ha WES.

[eHeTMYecKue pe3ynbraTbl

B Bo3pacte 52 net npobaHay 6biio BbinonHeHo WES. Poau-
Tenu He 6blAM AOCTYNHbI ANA TecTupoBaHua. C nomoubto WES 6bin
MAEHTUOULMPOBAH  TeTePO3UrOTHLIN  MUCCeHC-BapuaHT  THAP1
(NM_018105.3) ¢.52A>C, p.(Lys18GIn). ITOT BapMaHT OTCYTCTBYET B
pAge obLeaoCTynHbIX reHeTUYecKMX 6a3 AaHHbIX, BKAOYaa gnomAD,
Ensemble, Iranome, GME, TOPMed 1 BHyTpeHHIO0 633y AaHHbIX
Queen Square Genomics, cogepsatuyto 23 000 sk3omos. SIFT (Sorting
Intolerant From Tolerant) u PolyPhen nporHo3upytoT 3TOT BapuaHT
KaK NaToreHHbl 1 A06POKaYECTBEHHDbI COOTBETCTBEHHO, HO OLIEHKA
CADD (Combined Annotation Dependent Depletion) coctasnsert 25,3,
a oueHka GERP (Genomic Evolutionary Rate Profiling) — 5,35. 37oT Ba-
PUaHT Haxo4MTCA B ropaYei TouKe AAMHOM 17 aMMHOKMCAOT, KoTopas
umeeT 13 mucceHc BapuaHTOB (6e3 caBura pamKku cunTbiBaHKs): 9 na-
TOreHHbIX, 3 HeonpeaenéHHbIX U 1 406POKaYeCTBEHHDIN), YTO KBaAW-
drumMpyeTcA Kak NAoTHaA ropaYvas Touka. COrMacHO peKoMeHAaLmam
AMepPMKaHCKOro Konneaska MeLuUMHCKOM reHeTUKM [5], 3ToT BapuaHT
KnaccuduumpyeTca Kak BEPOATHO MaTOreHHbI Ha OCHOBAHUK KpuTe-
pves PM1, PM2 n PP2. CekBeHnpoBaHue no CaHrepy Nnoarsepanno
Ha/IM4Me ONMCaHHOIO BapuaHTa y NpobaHaa. [pyr1x BapuaHToB Kau-
HUYECKMX BapuaHTOB npu duabTpaumm aaHHbix WES obHapyKeHo He
6bi10.

Pesynbtatbl DBS 1 nocneonepauuoHHoe HabaogeHue

Mocne nony4eHUa MONEKYASPHOTO AnarHo3a 601bHoO 6bln0 pe-
KOMEHZ0BaHO MOCTENEHHO NPeKPaTUTb NPUEM TpurekcudeHuauna,
elt Bblna nokasaHa onepaumsa DBS. MauneHTKa OTKasanacb Npekpa-
TUTb NPUEM TpurekcndeHuamna. B sospacte 55 neT mbl UMNAaHTUPO-
Ba/M naumeHTKe Scene Ray, Aaxon ND. MpeaonepaumoHHas OueHKa
AMCTOHMK no wkane UDRS (11, 12, 13) nokasana 76 6annos. Yepes
3 Heaenun 6bin 3anyLieH HeVpPOCTUMYNATOP C NapameTpamMu: npasas
cTtopoHa — 3,00 B, wupnHa umnynbca 60 mkc, yactota 130 lu; nesas

p.(Lys18GIn). This variant is absent in a number of publicly avail-
able genetic databases including gnomAD, Ensemble, Iranome,
GME, TOPMed, and Queen Square Genomics in-house database
of 23 000 exomes. The variant is predicted deleterious and be-
nign by Sorting Intolerant From Tolerant (SIFT) and Polyphen but
Combined Annotation Dependent Depletion (CADD) score is 25.3
and Genomic Evolutionary Rate Profiling (GERP) score is 5.35.
This variant resides on the hot-spot of length 17 amino acids
which has 13 missense/in-frame variants (9 pathogenic variants,
3 uncertain variants, and 1 benign variant), which qualifies as a
dense hot-spot. According to the recommendations of the Amer-
ican College of Medical Genetics [5], this variant is classified as
likely pathogenic based on criteria: PM1, PM2, and PP2. Sanger
sequencing confirmed the variant in the proband. No other vari-
ants of clinical variants were found in filtering WES data.

DBS results and post-surgery follow-up

Upon receiving her molecular diagnosis, she was recom-
mended to gradually stop taking Trihexyphenidyl and DBS surgery
was indicated. The patient refused to stop Trihexyphenidyl. Scene
Ray, Aaxon ND were implanted to the patient at the age of 55.
Preoperative evaluation of dystonia by Unified Dystonia Rating
Scale (UDRS) scale (11, 12, 13) showed 76 points. After 3 weeks
the neurostimulator was turned on, parameters were: Right side:
3.00V, PW 60 ps, 130 Hz; Left side: 3.00 V, PW 60 ps, 130 Hz. Con-
trol UDRS scale score became 4 points (95% points decreased).
After surgery, her dystonic movements subsided. After surgery,
she was convinced to stop Trihexyphenidyl and after the com-
plete waning of Trihexyphenidyl, her choreoform movements
subsided in 2 days. This case supports other reports of efficiency
DBS for patients with DYT-6 dystonia, and the great importance of
genetic tests for making an accurate diagnosis (Fig. 2).

DISCUSSION

Dystonia is a movement disorder characterized by sustained
or intermittent muscle contractions causing abnormal, often re-

Puc. 1 /lo onepayuu: umetom MeCmMo NPU3HAKU 2eHepanu308aHHoU
OuCmoHuU
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Fig. 1 Before surgery: Shows generalized dystonia



Muipsaes 2K c coasm. Jucmonus DYT6 us Llenmparvnoii Asuu
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Puc. 2 locre onepayuu: omcymcmeue OUCMOHUU U HOPMAsbHASA No-
X00Ka

ctopoHa: 3,00 B, wupuHa mmnynbca 60 mkc, yactota 130 u. Kon-
TPONbHAA oLeHKa no wkane UDRS coctasuna 4 6anna (CHUXeHue Ha
95%). Mocne onepaumm HeENPOWU3BO/bHbIE ABUNKEHMA 0cnabau. Mocne
onepaumu eé yganocb ybeantb NpPeKkpaTUTb NPUEM TpUreKcudeHu-
Auna, 1 noc/ie NOMHOMo NpeKpaLleHns Npuéma npenapata eé xope-
NbOPMHbIE ABUKEHMA NPEKPATUAUCH Yepes 2 AHA (puc. 2). JaHHbIi
CNyyaii noaTBep:KAAeT Apyrve coobuieHns 06 addekTmBHocT DBS
ANA nauneHTos ¢ DYT6 1 0 60/1bLLOI BaXKHOCTU reHETUYECKUX TECTOB
[ANA NOCTaHOBKM TOYHOTO AMarHosa.

OBCYXOEHUE

[ncToHMA — ABUraTENIbHOE PACCTPOWCTBO, XapaKTepuaytoLeeca
NMOCTOAHHBIMK MW NPEPLIBUCTBIMU MbILLEYHBIMU COKPALLEHUAMM,
BbI3bIBAIOLMMM aHOMa/IbHbIE, YacTO MOBTOPSIOLLMECS ABUMKEHMA U/
MK nosbl. Mpy AUCTOHMM BO3HMKAIOT XapaKTEPHbIE «CKPYUMBaIOLLME»
[ABUMKEHWSA, KOTOPbIE MOMYT COMPOBOXAATLCA TPEMOPOM. [MCTOHMA
4acTo MHWULMMUPYETCA WM YCyrybnsaeTca NpousBoNbHBIMU LeNCTBUA-
MM U CBA3aHa C M3ObITOYHOM aKTMBaLMEN MYCKYNaTYpbl. BOAbLUIMHCTBO
bopm AMUCTOHMM M3HAYANbHO UMEET TEHAEHLMIO K Mporpeccuposa-
HUtO [6]. ANCTOHMA KnaccuduumMpyeTcs no ABYM HanpPaBAEHUAM: Ku-
HUYECKMe XapaKTePUCTMKK, BK/IKOYAsA BO3PAcT Hadyana 3abonesaHws,
pacnpeseneHune NPoABAEHWI AUCTOHUM NO Tesy, BPEMEHHOM NaTTepH
M CONYTCTBYIOWME NPU3HAKM (LONONHUTENbHbIE ABUraTeNbHbIE Ha-
PYLEHWA UAU HEBPONOTMYECKME CUMMTOMbI), U 3TMONOTUA, KOTOpas
BK/IHOYAET 60NE3HM HEPBHOM CUCTEMbI M HACELACTBEHHOCTb [7].

HacnencrBeHHble OUCTOHUM KAMHWUYECKU U TEHETUYECKM reTe-
poreHHbl. Ha cerogHsAwWHMM aeHb M3BeCTHO 20 PasnnMyHbIX reHeTu-
yeckux Gopm HacneacTBeHHbIX aucToHuid (o1 DYT1 go DYT21; npwm
sTom DYT14 = DYT5) [8]. DYT6 aHanormyHa apyrum guctoHunam (DYTL,
DYT24, DYT25, DYT28), OTHOCWTCA K M30NMPOBAHHLIM AUCTOHUAM,
KNMHWYECKU NPeCTaBAEHHbIM TOJbKO AWUCTOHWMEN WM XapaKTepusy-
IOLLIMMCA OTCYTCTBMEM HeWpoaereHepaumm [6]. Cayyai, onucaHHbIN
HamK, AeMOHCTPUpPYeT TUNUYHbIE YepTbl AncToHun DYT6, B YacTHo-
CTWU: Hayano 3abonesBaHuAa B MOAPOCTKOBOM BO3pacTe, HEKOTOpOe
Ha4a/IbHOe MPOrPeccpoBaHME C AOCTUNKEHMEM NNATO KAMHUYECKMX
NposABAEHUI 1 6oee NO3AHIOK BTOPUYHYIO reHepanumsauumio. Aucro-
HWA B ONWUCbIBAEMOM C/lyHae NPEeMMYLLECTBEHHO 3aTparMsana ronosy,
ML M LWELD, 3 TaKXKe BEPXHUE KOHEYHOCTEN U TynosuLle. MHTepe-

Fig. 2 After surgery: No dystonia and normal gait

petitive movements and/or postures. Dystonic movements are
classically patterned and twisting and may be associated with
tremors. Dystonia is often initiated or worsened by voluntary ac-
tion and is associated with overflow muscle activation. Most of
the dystonia forms tend to deteriorate initially [6]. Dystonia is
classified along two axes: clinical characteristics, including age
at onset, body distribution, temporal pattern and associated fea-
tures (additional movement disorders or neurological features),
and etiology, which includes nervous system pathology and in-
heritance [7].

Hereditary dystonias are clinically and genetically hetero-
geneous. To date, 20 different genetical forms of hereditary dys-
tonia are known (DYT1 to DYT21; with DYT14 = DYT5) [8]. DYT6
dystonia is similar to some other types of DYT dystonias (DYT1,
DYT24, DYT25, DYT28) belong to isolated dystonias clinically pre-
senting with dystonia only and characterized by the absence of
neurodegeneration [6]. The case described in our report present-
ed typical features of DYT6 dystonia, particularly adolescent dis-
ease onset, some initial progression with a plateau in the clinical
course, and later secondary generalization. Dystonia in the pres-
ent case predominantly involved head, face, and neck as well as
upper limbsand trunk. Interestingly, additional persistent gener-
alized chorea in her clinical presentation posed some diagnostic
challenges on the clinical grounds prior to the molecular diagno-
sis. The careful review of the patient’s regular medications helped
determine drug-induced (tardive) chorea caused by trihexyphe-
nidyl. Drug-induced dyskinesia is well reported for L-dopa or neu-
roleptic medicines. Trihexyphenidyl has been reported as a cause
of dyskinesia, but usually in patients with Parkinson’s disease.
Antelmi E et al (2015) report case of DYT-6 dystonia patient with
late-onset and long-term used trihexyphenidyl (10 mg per day)
which lead to persistent chorea at age 68 years [9].

Available literature shows a variable response to DBS in
DYT-6 dystonia. Most of the studies showed a good response to
DBS GPi in DYT-6 [10, 11]. The efficiency varies between 16-95%.
Danielsson A et al (2019) reported 14 cases with 58% median
improvement of DBS GPi during a median follow-up for about
5 years, but only 30% of them had a decrease in oro-laryngeal
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CeH TOT daKT, YTO AOMNONHWUTENBHO PA3BUBLUMECH KAMHUYECKUE MPO-
ABNEHWA NEPCUCTUPYIOLLEH TeHepann30BaHHOM Xopen Y NaLUeHTKM
€034a/M HEKOTOpPbIe TPYAHOCTU B ANArHOCTMKE HAa OCHOBAHUU KAMHU-
YECKOM KapTWHbI A0 BbIACHEHWA MONEKYNAPHOTO AMarHo3a. TwaTenb-
HbI @aHaNN3 NIEKAPCTBEHHbIX NPENAPaToB, PEryaapHO NPUHMMAEMbIX
NaLMEHTKOMN, MOMOT BbIIBUTb Y HEE MEAMKAaMEHTO3HYO (TapAnBHYHO)
XOpeto, BbI3BaHHY0 TpUreKcudeHUannom. XopoLuo U3BecTHa TapamBs-
HaA AWCKMHe3Ws, Bbi3blBaemMasa N€BOAOMNON WAN HeliponenTUKamu.
CoobLwanoch, YTo TPUreKCUPEHUANMA MOKET BbI3bIBATb AUCKUHESWIO,
HO 0DbIYHO 3TO NPOUCXOAUT Y MALMEHTOB C 60Ne3HbIO MapKMHCOHA.
Antelmi E et al (2015) onucaH cnyyait nosaHero passutua DYT6 y na-
LIMeHTa Nnocne AANUTeNbHOrO NPUMEHEHUA Tpurekeudbenunamna (10 mr
B [IEHb), YTO MPUBENO K CTOWKOM Xopee B Bo3pacTe 68 net [9].

B pocTynHOM nuTepaType MPOAEMOHCTPUPOBaHa Bapuabesb-
HOCTb peakumu DYT6 Ha DBS. BoNbWMHCTBO MCCIEA0BaHMI NOKas3ano
xopoLumii pesynbtat DBS GPiy 60nbHbix DYT6 [10, 11]. 3pdekTnBHOCTL
BapbupyeT B npeaenax ot 16% no 95%. Danielsson A et al (2019) onu-
caHo 14 cnyyaes ¢ 58% meguaHHbIMm ynydwennem DBS GPi Bo Bpema
MeAMaHHOro 5-neTHero HabaAeHMA, HO ToNbKo 30% M3 HWUX NOKasanu
yMeHbLUEeHWEe Opo-NapuHreansHoi auctoHum [12]. Jech R et al (2011)
npeacTaBUAM ONmcaHue AByx nap CMBAMHIOB ¢ Hayanom DYT6 v nucue-
ro cnasma B 0IMHaKoBOM Bo3pacTe (8 v 14 neT) ¢ OTMYHBIM pesyNbTa-
ToMm OT npumeHeHns DBS GPi [13]. Bo3pacT, B KoTopom bbiia npounsse-
[leHa onepauus, U CKOPOCTb MPOrPECCMPOBAHMA B ONUCAHHbIX CTY4anAX
OT/IMYANUCH OT NPEACTABEHHbIX B HACTOALLEN paboTe, YTO MOKET bbITb
06bACHEHO reHeTUYecKkol Bapuaumeit mytaumm THAPL [8].

HeKkoTopble UccneaoBaHUsA MOKasanu MeHee MNpescKasyembilit
1 meHee 3pdekTUBHbIV pesynbtaT DBS GPi npu DYT6, yem npu DYT1
[10]. B HeCKONbKMX ciyyasx coobLLaeTcs 0 XopoLwmx pesynbratax DBS
Y MaLMeHTOB MpY NepemeLleHnn 3N1eKTPoAa Ha BEeHTpasbHOe naTte-
panbHoe aapo Tanamyca (Vla) [14-16].

3AKNIOYEHMUE

370 nepBoe COOBLLEHME O FEHETUYECKM NOATBEPKAEHHOM CAy-
yae DYT6 B LieHTpanbHoi A3un. OKOHYaTeNbHbIN AMarHo3 Hallen na-
LMeHTKe Obin nocTasieH Yepes 39 neT nocne Havana 3abonesaHus,
06péKLuero eé Ha NoYTH 4 AecATUNETUA MHBAIMAHOCTU. ITO UCCea0-
BaHWE MOKa3blBaeT, YTo 6e3 CrneumanbHbIX 3HAHWI O ABUIaTE/bHbIX
paccTpoicTBax bbiBaeT CI0XKHO NOCTaBUTb KNMHUYECKWI AMarHo3 au-
cToHMKM DYT B LieHTpanbHOM A3nu, 1, KPOMe TOro, U3-3a OTCYTCTBUA
[0CTyNa K reHeTMYeCKOMyY TECTUPOBAHMIO MHOTUE CyYau OUCTOHUU
DYT B LleHTpanbHOM A3MKM MOTyT OCTaBaTbCA HEANArHOCTUPOBAHHbIMM
1 6e3 3QPEeKTUBHOIO NIeYeHNs, Takoro Kak DBS. Mpu owmnbouHoi ana-
FHOCTUKE 3TV AUCTOHUM MOFYT NMPUBECTM K 3HAUYUTENbHON MHBANNAHO-
CTW; NO3TOMY KpalHe BaXKHO MOATOTOBUTL GO/bLLE CMEeLManncToB No
[BUraTe/IbHbIM PacCTPOMCTBaM B CTpaHax LleHTpanbHoM Asuu, nony-
YMTb JOCTYN K 6ecniaTHOMY AUArHOCTUYECKOMY MM HAyYHOMY reHe-
TUYECKOMY TECTUPOBAHMIO M CO34aTb DO/bLLIE MEAULMHCKUX LLEEHTPOB,
KoTopble Moru 6bl nposoanTs DBS.

dystonia symptoms [12]. Jech R et al (2011) reported 2 siblings
with the same age (8 and 14 years) of onset of DYT-6 and writer’s
cramp onset with an excellent response for DBS GPi [13]. The age
of surgery and speed of progression in those cases differed from
the case in our report, which could be explained by genetic vari-
ation of THAP1 mutations [8]. Some reports demonstrated less
predictable and less effective DBS GPi than DYT-1 [10]. Few cases
report good DBS results in patients with relocated lead to Ventral
lateral nucleus (VLa) after non-effective DBS GPi stimulation [14-
16].

CONCLUSION

This is the first report of genetically confirmed DYT6 in Cen-
tral Asia. A definitive diagnosis for our patient has been made 39
years after the onset of the disease keeping her for almost 4 de-
cades disabled. This study suggests that with no specialist knowl-
edge in movement disorders it might be challenging to make a
clinical diagnosis of DYT dystonias in Central Asia and in addition
with the lack of access to genetic testing many cases of DYT dys-
tonias in Central Asia could remain undiagnosed and devoid of
effective treatment as DBS. With inadequate diagnosis these dys-
tonias could lead to significant disability; therefore, it is crucial to
train more movement disorders specialists in Central Asian coun-
tries, gain access to free diagnostic or research genetic testing,
and have more centers that could perform DBS.
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IO0unaen

ANb-LLUYKPU CAIbMAH XACYHOBWUY
00KmMop MedUUUHCKUX HAYK, npogheccop

75 net co AHA poxAaeHuA

1 utona ucnonHUnock 75 NEeT co AHA poxaeHus npodeccopa CanbmaHa XacyHosnua Anb-LUykpu. C.X. Anb-LLYKpKU OKOHUYMA € OTAMYMEM NedebHbli dakynbTeT Mep-
BOro J/IEHUHIPAZACKOro MeAULIMHCKOTO MHCTUTYTa UM. akaa. .M. Maenosa B 1969 roay, nocne yero Npoxoaun obyveHue B KAMHUYECKON OpPAMHATYPE U acnuUpaHType Ha
Kadeape yponoruu atoro BY3a. B 1974 roay 3alimTiA KaHAMAATCKYO AMCcepTaLmio Ha Temy «lMoyeyHo-KameHHas 6onesHb y auy, ctaplue 50 net», a 8 1984 rogy — AoK-
TOPCKYIO AMccepTauymio Ha Temy «OnepaTMBHOE NleyeHue LUMCTOCOMaTo3a modeBoi cuctembl». C 1986 ao 1990 roga pabotan B KyseliTe rnaBHbIM YPONOrom rocyaapcTsa
1 PYKOBOAUTENEM OHKOYposornyeckoro LeHTpa Kyseiita. B 1987 rogy C.X. Anb-LLIyKkpu 66110 npucBoeHo yuyéHoe 3BaHue npodeccop. C 1995 roaa no HacToAwiee Bpems
ABNAETCA 3aBedytowmnm Kadeapoii yponoruv ®r60Y BO «lMepsbiit CaHKT-MeTepbyprckuil rocyAapcTBeHHbI MEAULMHCKMIA YHUBEPCUTET UM. akaa, W.M. Masnosa». C 1992
Ha npoTaxeHun 26 net C.X. Anb-LLyKpu ABNANCA NPOPEKTOPOM NO MeXKAyHapoaHbIM cBasam MCM6IMY um. W.M. NMasnosa, a B HacTosALee BPEMsA ABNAETCA COBETHUKOM
npu peKkTopaTe No MexAyHapoAHbIM CBA3AM.

CanbmaH XacyHosuy Anb-LLIYKpU ABNAETCA KPYNHbIM CNELManncTom B 061acTu yponormm, OHKOYPONOr1M U OpraHM3aLmy yponoruieckoin nomowu. Ha npotaxe-
HUM MHOTUX NeT PYKOBOAMMAA UM KNMHWUKA YPONOrUM ABAANACH OAHUM U3 KPYNHENLMX Ne4ebHO-AMarHOCTUYECKUX YPONOTMYECKUX LIEHTPOB POCCUM, B KOTOPOIA aKTUBHO
BHEAPANUCb HOBble METOZpI IeYeHNA yponornyecknx 3abonesanuii. Mo nuuumatvee npod. C.X. Anb-LLyKpu npu KAMHUKe yponorum 6bin opraH1M3oBaH neps.blit Ha Cese-
po-3anase Poccumn LeHTP 3HA0CKONUM U SHA0BUAEOXMPYPrK, U BMEPBbIE BbINOHEHbI B eLé TorgaliHem JIeHUHrpaze onTuyeckan ypeTpoTomMuA Npu NOKaIM30BaHHbIX
CTPUKTYpaX ypeTpbl, TPaHCYpeTpanbHan 3NeKTPOPeseKLMA NPOCTaTbl Npy eé afieHoMe, CKAepo3e LLEKU MOYEBOTO NY3bIPA, TPAHCYPETPasbHAA PE3EKLMA CTEHKN MOYEBOTO
ny3blpA NPY NOBEPXHOCTHbIX OMYXO/IAX MOYEBOrO My3bIpA. B KAnHMKe yponorum MCN6IMY um. U.M. MaBnoBa akTUBHO BHEAPAUCH HOBbIE XMPYPTrUYECcKUe MaNoUHBa3MB-
Hble TexHonoruu: B 2010 rogy BbINOAHEHa NepBasa NanapocKkonuyeckas pafukanbHaa npoctatakTomua, B 2013 rogy — nepsas nanapockonuyeckas LMcTakTommna. Cotpya-
HUKKM Kadeapbl yponorun NCA6IMY um. W.M. Masnosa bbinm NMoHepamu poboT-accucTMpPoBaHHOM xupyprum B CaHKT-NMetepbypre. 10 mapTa 2010 roga 6bina BbinonHeHa
nepsasn B Poccun poboT-accucTUPOBaHHAA PE3EKLIUA MOYKM.

Moga pykosoacteom C.X. Anb-LLyKpu coTpyaHuKM Kadeapbl yponoruu NCNEITMY um. W.NM. Masnosa NpUHUMANM yyacTve B NOAFOTOBKE KMHUYECKMX PEKOMeHAALMI
Mo PasNUYHbIM PasAenam yposnoruu, HaLMoHaAbHOTO PYKOBOACTBA NO YPO/IOTUM, HALIMOHAbHOMO PYKOBOACTBA MO CKOPOI MeAULIMHCKON MOMOLLM.

Cdepa HayyHbIx uHTepecos C.X. Anb-LLIyKpu mHororpaHHa. B KauecTBe OCHOBHbIX HanNpPaBAEHUIA Hay4HOMN AeATENbHOCTU MOKHO BbIAEAWTb cheayiolme. 1. U3yyeHne
NaToOreHeTUYECcKUX MeXaHU3MOB BOSHUKHOBEHWA W POCTa MOYEBbIX KaMHeW, pa3paboTka HOBbIX METOA0B NleYeHUA 6O/bHBIX MOYeKaMeHHO BonesHbIo, B TOM Yucne ¢
€AVHCTBEHHOM NOYKOW. 2. Viccnef0BaHWe NopaxKeHUin opraHoB MOYEBOM cUCTEMbI Ny WwncTocomose. Mpodeccop C.X. Anb-LLyKpn ABNAETCA OCHOBOMONOKHUKOM M3y4e-
HUA B POCCUM LUMCTOCOMATO3a MOYEBOW CUCTEMBI M €70 OCTIOKHEHWIA. 3. MiccneA0BaHWA B 061aCTH OHKOYPONOrK, BKALOYALOLLME Pa3paboTKy HOBbIX METOZ0B AUArHOCTUKM,
NPOrHO3MPOBaHUA 1 BbIbOpa MeTOZAOB NIe4eHUA Y BONbHBIX PaKOM MOYKM, MOYEBOTO Ny3bIPA U NPOCTaThl. 4. M3y4eHne MexaHW3MOB Pa3BUTUA HEMPOreHHbIX PACCTPOCTB
MOYEUCMYCKaHWA, TMNepPaKTUBHOCTU MOYEBOTO My3blpA, YPOAUHAMMUKM MOYeBbIBOAALWMX NyTeit. Co3aaHHan npod. C.X. Anb-LLIyKpu Hay4Has WKoNa OTAMYAETCA MyNbTUANC-
LIMNAMHAPHBIM NOAXOAOM K PeLeHMIo Hay4HO-NPaKTUYEeCKMX 3a4au.

Npod. C.X. Anb-LLIyKpu ABAAETCA IMaBHbIM cneupanmctom-yponorom Munsgpasa PO no Cesepo-3anagHomy dpesepansHomy okpyry Poccuiickoii ®esepaumu, une-
Hom lMpesunauyma Poccuiickoro obLiectsa yponoros, 4neHom EBponeiickoii accoLmaLmm yponoros 1 AMepuKaHCKoN Yponorieckoid accoLmaLm, Y1eHoM IKCNepTHoOro
Coseta EBponeiickoro obLuecTsa yponoros no npobaeme rnepakTUBHOrO MOYEBOTO My3blpA, akageMuKom MekayHapoAHON akaZeMuK BbICLLEN LWKOAbI, aKaJeMUKOM
MeskayHapoaHol akagemun uHdopmatusaumu npu OOH. Mpod. C.X. Anb-LLIyKpK perynapHo ydacTeyeT B KauecTBe MogepaTopa M foKNaf4MKa B paboTe BeAyLmx poc-
CUIACKMX U 3apyBEeKHbIX YPONOrUYECKUX KOHIpeccoB. Mpu3HaHWem HayuHbix 3acnyr C.X. Anb-LLyKpu ABunack paboTa B KauecTse NPUINALLEHHOO IeKTopa YHUBEpCUTETa T.
[poHuHreH (HuaepnaHapl) M npucsoeHue 38aHuA MouéTHbI okTop OKcdopackoro yHuBepcuteta (BennkobputaHus).

Nog, pykosoacTeom npod. C.X. Anb-LLIyKpu 3awpweHo 11 auccepTaumii Ha COMCKaHWE YYEHOI CTENEHM AOKTOPa MEAMLIMHCKUX HayK M 46 AuccepTaupmii Ha coumc-
KaHWe y4EHOI CTeneHN KaHAMAATa MEAULMHCKMX HayK. PAS AUCCePTaLMOHHDIX UCCAef0BaHMIA Bbln NPOBEAEH COBMECTHO C BEAYLLMMM MUPOBLIMM HaYYHbIMMU LIEHTPaMK
— LLIBeackUM KaponMHCKUM MHCTUTYTOM, BepaIMHCKUM YHUBEPCUTETOM, YHUBEPCUTETOM I. OfieHce ([aHwa), JIMoHCKUM yHuBepcuTeToM MMmenn Knoaa bepHapa (®paHums),
YHUBEPCUTETOM T. TPOHUHreH (Huaepnanapl).

YyeHuku npod. C.X. Anb-LLyKpu TpyAATCA BO MHOMMX pernoHax Poccuiickoit PesepaLimm v 3a pybexkom, MHOMME U3 HUX CTaN BeAyLLMMM CreLManucTaMmu-yponoramu
B cBomX cTpaHax. Mpod. C.X. Anb-LLyKpu saBnseTca coasTopom 6onee 880 Hay4HbIX paboT, B Tom uncne 20 moHorpadwii, 28 nateHToB Ha M3obpeTeHus, 30 MeTOANYECKMX NO-
cobuit. bonee 100 Hay4HbIX paboT ony6MKOBaHO 3a pybexom, B TOM YMC/IE B TaKMX U3BECTHbIX MUPOBbIX M3aaHusX, Kak «Journal of Urology», «British Journal of Urology»,
«European Urology», «Lancet», «Neurourology and Urodynamics». Mog, pykosoacTeom npod. C.X. Anb-LLyKkpu nogrotosneH yuebHUK «Yponorua», pekomMmeHA0BaHHbIN
MuHUCTepCcTBOM 3A4paBoOXpaHeHUsA PO B kauecTse y4ebHOro Nocobua AnA CTyAEHTOB MeAMLMHCKUX BY308B, BTopoe 06HOBNEHHOE 3aaHMe y4ebHMKa u3aaHo B 2022 rogy.

Npod. C.X. Anb-LLyKpn ABAAETCA YNEHOM PefaKLIMOHHbIX KONNErMI U PeaKLIMOHHbIX COBETOB BEAYLLUX HAay4HbIX MEAULIMHCKUX KYPHANOB, B TOM Yncie «Ypono-
rna», «Hepponornay, «BecTHUK xupyprum um. U.U. TpekoBa», «IKCNEPUMEHTANbHAA U KAMHUYECKaRA YPOOruA», «YPOnoryeckue BeAOMOCTUY, «BECTHUK yponorumy,
«YuéHble 3anucku CNBGIMY um. akag. U.M. Masnosa», «BeCTHUK ABULLEHHbI» U ApYrUX.

Pykosodcmeo Ta0#UKCKO20 20Cy0apcmeeHH020 MedUUYUHCKOo20 yHusepcumema um. Abyanu ubHu CuHO U pedKonne2us #ypHana
«BecmHuk AsuyeHHbl» cepdevHo no3opasaarom CanbmMaHa XacyHo8u4a co C/1asHbIM tobuneem u xenarom emy 0anbHelwux
MpOoGheccUOHAsbHbIX YyCrexos U Hay4HbIX 00CmuxeHuUll U, KOHEeYHO, KPernKo2o 300p08bA
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PAXMOHOBA OAUHAMO AXYMAEBHA
KaHOudam MmeOdUUYUHCKUX HAYK, doueHm

75 net co AHA poxaeHuA

PaxmoHoBa OamHamo [KymaeBHa poaunack 5 ceHTabpa 1947 r. B BaHaKcKom paiioHe fopHo-bagaxwiaHcKol aBTOHOMHOM obiacTi Pecnybamkm
TafXKMKUCTaH B cembe cyKawwmx. Mocne 7 knacca, B 1963 r. nocTynuna B MeaMUMHCKOE yunnuiue . [lywaHbe v okoHumna ero B 1966 r. B Tom e rogy
noctynuna B TafXKUKCKUI roCcy[apCTBEHHbIN MEANLMHCKUIA MHCTUTYT UM. AByann MbHM CMHO M OKOHYMAA ero B 1972 r., NOMy4YMB CNeLyManbHOCTb Bpa-
Ya-neyebHwKa. B 1972-1973 rr. npoxoauna nHtepHatypy B PKB No 3 um. A.M. [bskoBa. B 1973-1977 rr. paboTana y4acTKOBbIM BPa4OM B MOAMK/IUHUKE
Ne 10 npu PKB Ne 3 um. A.M. [bakosa.

B ceHTabpe 1979 r. PaxmoHoBa O.[. 6bina 3auncieHa B KAMHUYECKYIO opAMHaTypy Ha 6ase Kadeapbl rocnutanbHoi Tepanun TTMU um. Abyanu
MbHM CnHo. OgHoBpemeHHo, B 1979-1986 rr. paboTana 3aBeaytoLeii rematonornyeckum otgeneHnem PKB Ne 3 um. A.M. [bsakoBa. B ceHTsabpe 1986
r. bbina n3bpaHa accucteHTom, B 1999 roay — ctaplumm npenogasatenem v B 2021 rogy — A0UEHTOM Kadeapbl BHYTPEHHMX 6onesHei Ne 3 TTMY um.
Abyanu n6Hu CuHo.

PaxmoHoga O.[. 25 man 1995 r. 3aLmTMNA KaHAMAATCKYIO AMCCEPTALLMIO Ha TeMy «IPPEKTUBHOCTL MPOrPaMMHOIA Tepanum OCTPbIX SIEAKO30B, CO-
BEPLUEHCTBOBAHME BCMOMOraTe/IbHOM Tepanuu B Pecnybamnke TagKMKUCTaH» NoA PYKOBOACTBOM 3ac/yKeHHOro aeatens Hayku PT, a.m.H., npodeccopa
Pacynosa Y.P. u 3acnykeHHoro aeatens Hayku P®, o.m.H., npodeccopa Kosanésoii J1.I.

PaxmoHoga O.[. agnsetcsa asTopom 6onee 149 nybamkauuii, B Tom uncne 82 crateid, 10 METOAUYECKMX PEKOMEHAALMI ANA CTYAEHTOB, MarncTpoB
1 Bpayeit obLiel NpaKkTUKK, 7 BHEAPEHWU.

[JoueHT PaxmoHoBa O.[]. aKTMBHO y4acTByeT B 0OLLECTBEHHOM KU3HWU Kadeapbl, YHUBEPCUTETA M BOMbHULBI U YHacTBYeT B PecnybMKaHCKUX 1
MeXAYyHapOoaHbIX KoHdepeHumax. B 2001 v B 2021 rr. oHa 6bina HarpaxkaeHa rpamoTtamun TTMY um. Abyanu nbHm CrHo. OamHamo [KyMaeBHa nonb3y-
€TCA 3aC/TyXKEHHbIM YBaXKEHWEM KOJIET, PY3€i U CTyAeHUYecKol Monoaéxu. OHa — BbICOKOKBANMOULMPOBAHHBINM Bpay U Neaaror, BEPHbIV U UCKPEHHWI
TOBapuLL,

Pykosodcmeo TaOHUKCKO20 20CydapcmeeHH020 MeOUYUHCKO20 yHugepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuK AsuueHHbI» cepdeyHo no3opasagrom OOuHamo [xymaesHy ¢ tobuneem u xceaarom eli Kperkoao 300po8ss, 671a20M0y4us U
HOBbIX YCrexoe 8 npogeccuoHanbHoli deamensHocmu
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IOo0Ouaen

LUEPMATOB IYCHA3AP CAUAOBUY
00KMop husuKo-mamemamu4eckux HayK, npogeccop

75 net co AHA poxKaeHuUA

LLlepmaTos [lycHaszap Campgosuy poamnca 21 ceHTabpa 1947 ropa B KaboanaHcKom paitoHe XaTnoHcKoi obnactu. B 1965-67 rr. pabotan yuntenem
HaYaNbHbIX KNACCOB CpesHel WKobl UM. SlaxyTu LLlaapTy3ckoro paitoHa.

B 1967 rogy noctynun Ha ¢usnyeckuii GakynbteT TafKMKCKOMO rocyAapcTBEHHOMO yHMBepcuTeTa UM. B.U/. JleHnHa, KoTopbi OKoHYMA B 1972
rogy. Mocne ycnewHoro OKOHYaHUA YHUBEPCUTETA NO pacnpeaeneHnto Havan pabotatb 1abopaHTom Kadeapbl agepHon dusmkm TTY um. B.W. NleHnHa.
MpoLwén NyTb OT CTyAEHTA, acCNMPaHTa, BEAYLLETO HAY4YHOro COTPYAHWKA, AoLieHTa Ao npodeccopa. C 1979 no 1981 rr. yunnca B 04HOM acnMpaHType npu
Kadeppe dusnkmn TBépaoro Tena TIY um. B.W. NleHuHa.

C 1972 ropa pabotan no COBMeCTUTENbCTBY acCUCTEHTOM Kadeapbl dusmkn TTMU um. Abyanm nbHu CvHo, a ¢ 1984 rogy no KoHKypcy 6bin n3bpaH
aCCUCTEHTOM 3ToV e Kadeapsl. B 1989 rogy 6bin n3bpaH Ha fOMKHOCTb A0UEeHTa, a B 2000 rogy — 3aBeaytowero Kabeapoin MeauLmMHCKoM 1 buonoru-
yecko dpusnkn u TTMY um. Abyanu nbHm CuHo.

Momunmo ocHOBHOM paboTbl, B 1987-1997 rr. paboTan 3am. AekaHa, B 1997-2002 rr. — feKaHOM NeamMaTpUUYEcKoro GakynsTeTa, coyeTan B cebe cno-
cobHOCTH yuéHoro-dusnKa n opraHusatopa-negarora. C 2002 no 2006 rog, 6611 NPOPEKTOPOM MO BOCNMTaTeNbHOM pabote TTMY nm. Abyanu nbHu CuHo.

Mo pesynbTaTam Hay4yHbIX UccneaoBaHuii B AHBape 1985 rogy 8 MMM um. B.U. NlennHa (Mocksa) Lepmatos [.C. ycnewHo 3awmTua KaHamaart-
CKYI0 fMccepTaumio Ha Temy: «CneKTp ypOBHEH NPOYHOCTY M LOTOBEYHOCTU MOSIMMEPOBY» (HayuYHble PYKOBOAUTENN: LIOKTOP GU3MKO-MATEMATUUECKMX
Hayk, npodeccop b.H. Hapsynnaes, KaHanAaT GU3MKO-MaTeMaTMUeCKMX Hayk, aoueHT C.H. Kapumos).

B 2002 roay ycnewHo 3aLmTiun JOKTOPCKYIO ANCCepTaLMIO Ha Temy: «AMCKPETHbIV CNeKTP GU3MYeCKMX CBOVCTB U NPUPOLA Pa3pyLUEHNs NOAUMe-
poe» B TTHY (Hay4HbIi1 KOHCY/ILTAHT — 3aC/IYKEHHbIN AeATeNb HayKu PO, [OKTOp XMMUYECKMX HayK, npodeccop .M. bapTeHes).

HayuHble Tpyabl [.C. LepmaTtoBa 0TIMYALOTCA CBOEH OPUTMHANBHOCTbIO M GYHAAMEHTANbHOCTLIO. MM BrepBble CTaTUCTUYECKUMU METOAAMM UC-
CNefloBaHbl MEXaHUYECKME U 3NEKTPUYECKUE CBOWCTBA BONOKOH U NAEHOK U3 NPUPOAHDBIX U CUHTETUYECKMUX NONMMEPOB, OOHAPYKEH ANCKPETHDIN XapaK-
Tep ypoBHEN NPOYHOCTH, AedopMaLim, LOTOBEYHOCTU U INEKTPUYECKOM MPOYHOCTM B GU3MKE U MEXaHWKE NOUMEPOB.

Mog, pykosoacTeom npodeccopa [.C. LLiepmaToBa 3aLLMLLEHO AeCATb KaHAMAATCKUX auccepTaumit. [.C. LepmaTtos ABASETCA YIEHOM ABYX COBe-
TOB MO 3aLMTE AOKTOPCKMX AnccepTaumii npu THY ([ 999.188.02 n [ 999.117.03) 1 uneHom guccoseTa 61011000 npu XaTNOHCKOM roCyAapCTBEHHOM
yHuBepcuteTe M. Hocnpwm Xycpasa.

Ocob0 oTmeueHbl ero 3acnyr B cdepax 06pa3oBaHua Pecnybavky TafKMKUCTaH B NOAFOTOBKM MEAMLIMHCKUX KafpoB. [locTaHOBAEHWEM Kone-
M MuHWcTepcTBa 06pa3oBaHma oT 22 ceHTAOpA 1997 r. oH 6bin HarpaskaEH 3Hakom «OTAMYHKK 0bpasoBaHua Pecnybamku Tagxkmkuctany. B 2021 roay
6b11 HArpaKAEH 3HakoM « OTIMYHWK 34PAaBOOXPaHEHMUs Pecnybankv TafKUKUCTaH».

Pykosodcmeo Ta0HCUKCKO20 20Cy0apcmeeHH020 MedUUUHCK020 yHuUsepcumema um. Abyanu ubHu CuHo, pedKosneaus ¥ypHana
«BecmHuK AuyeHHb1» cepde4Ho no3opasnaarom LycHazapa Caudosuya co CAABHbIM 0OUAeeM U Henaom emy KpernKo2o 300p0osb#,
OMMUMU3MA, MBOPYECKUX YCIexoe U cemeliHo2o c4acmos
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YMAPOBA CAU/IA TAUPATOBHA
00KMop MedUUUHCKUX HayK, 0oueHm

60 net co AHA poXKAeHUA

Ymaposa Caunpga laripatoBHa, pogunack 13 miona 1962 roga B ropoge Xy4sKaHz, B cembe cayawmx. B 1986 rogy ¢ oTiMumnem oKoHuMna TagKuK-
CKUI TOCYAaPCTBEHHBIN MESULMHCKMIA MHCTUTYT M. AByanu nbHu CvHo. B 1986 rogy 6blna 3auncieHa B KAMHUYECKYIO OpaMHaTYpy Ha Kadeapy oHKo-
nornm TTMU um. Abyanu nbHu CUHO No CNeLmanbHOCTU OHKONOT-TMHEKOOT.

B 1988 roay 6bln1a 3a4McieHa B O4HYIO acNMPaHTYpy M B 1992 rogy ycnewHo 3aluuTnaa AMccepTaLmio Ha COMCKaHUe YYEHOW CTeNeHN KaHamaaTa
MEANLMHCKUX HayK Mo Teme: «M3yyeHne NpoLLEeccoB reHepanmn3aLymn paKa Weku MaTku nocae NpoBeaEHHOTo NeYeHns ¢ UCNONb30BaHMEM MaTeMa-
TUYECKMX METOL0B UCCef0BaHMA Ha IBM».

C 1992 no 2002 r.r. pabotana Ha Kadeape oHKonorum TTMY um. Abyanu nbHM CUHO B AONKHOCTM acCUCTEHTa, a ¢ 1998 roga — goueHTa Kadeapbl.

C Hosbpa 2002 roga — AOKTOPAHT Kadeapsl oHkonornm TTMY um. Abyanu nbHu CuHo. B 2014 rogy 3alupTuna gUccepTaumio Ha COMCKaHUE YYEHOM
CTEMNEeHW JOKTOPA MEAMLIMHCKMX HayK MO Teme: «3/10Ka4eCTBEHHbIE OMYX0/N PENPOAYKTUBHOW CUCTEMbI Y MHOFOPOMKABLUMX XKEHLMH TagKMKMCTaHa».

C 2016 po 2020 rr. cBOtO TPYAOBYIO AeATeNbHOCTb YMapoBa C.I. npogonkuna B Kayectse NepBOro 3aMecTUTeNi MUHWUCTPA 34PaBOOXPAHEHNA U
coumanbHow 3awmTbl PT, rae ocoboe BHUMaHWe yaensna npobaemam OHKONOTUYECKOW CNyKObl, B TOM YMCNe OKa3aHWIO MaNINATMBHOM NOMOLLYM FpadK-
paHam PT.

C 2019 ropa Ymaposa Canga lavipaToBHA NPOAO/IKAET CBOIO TPYAOBYIO AEATENBHOCTb Ha Kadenpe OHKONOTMM U ly4eBOM Tepanum U ANarHOCTUKK
TrMY um. Abyanun nbHu CHO B KauecTBe JoLieHTa Kadeapbl. Hapsaay ¢ npoBeaeHWEM NEKLMOHHBIX M NPAKTUYECKUX 3aHATUIA Ha V-VI Kypcax, oHa BEAET
NeyebHO-KOHCYNLTATMBHYIO M HayyHyto paboTy B MY OHLL M3C3H PT. Tak:Ke 3aHMMAETCA KypaTOPCKOW AeATENbHOCTbIO B OTAENEHUM MHEKonorun Y
OHL, M3C3H PT.

Ymaposa Canga laiipatoBHa aBnsetca aBTopom 6onee 300 HayuHbIX paboT, 6 yuebHbIX MeETOAUYECKMX NOCOBMIA, 04HOM MOHOrpaduu, 2 yoocToBe-
PEHWI Ha paLnpesnoXeHns 1 3 NaTeHToB. MNoj e€ PyKOBOACTBOM 3aLLMLLEHbI 2 KAHAMAATCKME AnccepTaLmu.

Ymaposa C.I. cBoM YMEHMEM M KOMNETEHTHOCTbIO C YECTbIO M AOCTOMHCTBOM 3aBOEBA/Ia YBaXKEHUE COTPYAHUKOB Kadeapbl v Y OHL, M3C3H PT,
a TaK¥Ke CTYAEHTOB, MHTEPHOB, KNMHNUYECKMUX OPAMHATOPOB U aCNMUPAHTOB.

Pykogodcmeo Ta0#UKCKO20 20Cy0apcmeeHH020 MedUUYUHCKOo20 yHusepcumema um. Abyanu ubHu CuHo, pedKonnezaus XypHana
«BecmHuk AsuyeHHbl» cepdevHo nosopasasaiom Ymaposy Caudy lalipamosHy ¢ robuseem u xcenarom 00a2uX 1em #U3Hu, ycrexos 8
mpy0ogoli desmenbHocMu U cemeliHoz20 bazonony4us
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IO0mnaen

CAUQMYPALOBA TA®XAP MUPBAKOEBHA
KaHOUAam medUUYUHCKUX HAYK, doueHm

60 net co AHA poXKAeHUA

CanpgmypagoBa fadxap MupbakoesHa pogunack 25 uona 1962 roga. B 1985 r. okoHuMna negmatpuyeckuin dakynstetr TTMU um. Abyanmn nbHu
CuHo. C 1986 no 1987 rr. npoxoanna UHTepHaTypy Ha 6a3e AeTckoro nHdeKumoHHoro otaenenma NKb Ne 2 r. lywiaHbe 1 nocne eé oKkoH4aHus, B 1987-
1992 rr., paboTana Bpayom-neamaTpoM B cpeaHei Wwkone N 6, y4acTKOBbIM BPayoM-NeanaTpoMm B AETCKOM nonvkanHuke Ne 10 r. ywax6e. C 1992 no
1994 rr. ABNANAC KIMHUYECKUM OPAMHATOPOM Kadeapbl AETCKUX MHOEKLMOHHBIX 6onesHein TTMY num. Abyanum nbHu CMHO, a NoOC/Ie OKOHYaHUA YYEDbI
paboTana accucTeHTOM Ha 3ToM e Kadeape. C 1995 no 1998 roap! bbia O4HbIM aCNUPaHTOM Kadeapbl AETCKUX MHDEKLMOHHBIX bonesHer TTMY nmeHn
Abyanu nbHu CuHO 1 26 aekabpsa 1998 r. 3awwmTMNAG KAaHAUAATCKYIO AMCCePTaLMio Ha Temy: «OCOBEHHOCTU KIMHUKM, TEYEHMA U UCXOA0B CMELIAHHbIX A
1 B renatutos y geteii».

C 1998 roaa pabotana cHavyana accucteHTom, ¢ 2006 roga — goueHtom, ¢ 2017 no 2021 rr. — 3aBeaytoLLeN, a ¢ ceHTAbpA 2021 roga no HactosLlee
Bpems — LIOLEHTOM Kadeapbl AETCKUX MHOEKLMOHHBIX 6onesHel FOY «TFTMY um. Abyanu nbHu CuHo». C ceHTabpa 2017 roga ABASETCA aBHbIM Cneuy-
aZIMCTOM MO LETCKUM MHOEKLMOHHBIM HonesHAM MUHMCTEPCTBA 34paBOOXPAHEHMA U COLMANBHOM 3aluTbl HaceneHns Pecnybanku TafaKMKUCTaH, a
TaKKe yyacTsyet B 13 pabounx rpynnax M3uC3H PT v B 2 npoektax QY «TTMY um. Abyanu ubHu CuHo».

Canamypazosa .M. MMeeT BbICLLYIO KBaIMUKALLMOHHYHO KaTeroputo, ABAAETCA aBTOpoM bonee 179 HayuHbIx Ny6aMKaLmiA, B TOM Yncie 2 yueb-
HMKOB NO AETCKUM MHOEKLMOHHBIM BONE3HAM Ha rocysapcTBeHHOM fA3bike, 39 yyebHbIX Nocobuit u yuebHO-MeToaMYecKMX paboT, U3 KoTopbix 17 Ha
rocyaapcTBeHHOM, 17 Ha pyCCKOM U 5 Ha aHIMIACKOM A3bIKaX.

3a Bpems TpyZLoBoW geatensHoctT Canamypagosa .M. HarpaxaeHa rpamotoit M3nC3H PT (2009), 3Hakamm « OTIMYHUK 34paBOOXpaHeHNsA Pe-
cnybamkm TagxuknctaH (2010), «OTanyHKMK 0bpasoBaHMa U Hayku Pecnybamkm Tagxukuctan» (2019), meganbio «bapon Xusamatu wowmcrta» (2021),
rpamoTamu MOY «TTMY um. Abyanu néHmu Curo» (2021, 2022).

Pykosodcmeo TaOHUKCKO20 20CydapcmeeHH020 MeOUYUHCKO20 yHugepcumema um. Abyanu ubHu CuHo u pedKosneaus #ypHana
«BecmHuK AsuueHHbI» UcKkpeHHe no3opasastom lagxap MupbakoesHy ¢ obuneem u xenarom eli Kpernko2o 300p08bs, MUPHO20 Heba,
meopyecko2o 00/120/1emus U CHaCMbA 8 AUYHOU HU3HU
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YMAPOBA 3APU®A KACbIMOBHA

20 ceHmsaAbpa 2022 200a He cmario npogheccopa Kagedpsi cemeliHol meduyuHb!
Ne 2 TTMY um. Abyanu ubHu CuHo, 00Kmopa MedUUUHCKUX HAYK, npogeccopa
Ymaposoli 3apucpbl KaceimosHbi

YmapoBa 3apuda KacbimosHa, pogunace 4 aHsaps 1938 roga B ropoge TawwkeHTe. B 1956 rogy okoHumna wkony Ne 2 umenu CtanvHa r. JleHnHaba-
13 V1 B TOM e roZly nocTynuna Ha neyebHbiit pakynsteT TTMU um. Abyanu nbHu CrHO, KOTOpbI OKOHUMAE B 1962 rogy No cneupanbHOCTM Bpay-neyeb-
HMK. OHa Havyana CBO TPYAOBYIO AEATENBHOCTD aBHbIM Bpadom CYB Mccapckoro paiioHa, rae npopaboTana Ao 1964 roga. B TeueHve nocneayowmx
[BYX NIET OHa NPOXOAMNA OPAMHATYPY Ha Kadeape AeTckux bonesHei neyebHoro pakynsteta TTMU um. Abyanm nbHM CuHO. O4Has acnupaHTypa B
LIOINYB (MockBa) 3aBepLuMnach yCnewHom 3aLuTon KaHaUAATCKOM AnccepTaLmm no Teme: «BansHue 1o3nposaHHOM GU3NYECKO Harpy3KM Ha CoKpa-
TUTE/IbHYIO CNOCOBHOCTL MMOKapAa Npy peBmaTusme y getei». Mocne okoHYaHMa acnupaHTypbl ¢ 1969 no 1982 roabl paboTtana cHauyana acCUCTEHTOM,
3aTem, ¢ 1982 no 1988 roapl, AoueHTOM Kadeapbl AeTckux bonesHein TTMU um. Abyanm nbHmn CuHo. B 1999 roay 3awwmtnna gOKTOPCKYHO AnUccepTaumio
no Teme: «KAMHUKO-3NUAEeMMOoNornyeckne oCobeHHOCTM epMaTo-PeCcnMpPaTOPHbIX afaepro3os y AeTeil U BAUAHME BAKLMHALMM HA UX KIMHUYECKOE
TeyeHue». C 1989 no 2009 roabl 3aBesioBaNa Kadeapoit NOAUKAMHMYECKOM neguatpum TTMY um. Abyanu nbHmu Cuxo. C 2009 Kadeapa Bowwna B COCTaB
Kadepapbl cemeiiHoli meanumHbl N2 2, rae no 2022 rog YmapoBa 3.K. agnsanack npodeccopom Kadeapsbi.

Moga pykoeBoacTBom YmapoBsoii 3.K. B 1989 roay Ha 6a3e AeTCKOW ropoaCcKoi NONNKAMHUKM Bbia opraHM3oBaHa aMbynaTopHas neamatpuyeckasn
nomoLpb 1 Kadeapa noaMKAnHUYecKoi neguatpum TTMY um. Abyanm nbHm CruHo. 3apuda KacbiMoBHa BHEC/1a HEOLEHVMMbII BKNA4, B BbIABNEHWE K-
HMKO-3MMAEMMONOTMYECKMX OCOBEHHOCTEN ilepMaTO-PECNIMPATOPHbIX a1epPro308 1 onpeaeneHUe BAMAHNA BaKLMHALMM HA UX KIMHUYECKWe NposBe-
HUA Y AeTei.

OrpoMmHbI¥ OMbIT NPAKTUYECKUX U TEOPETUYECKUX 3HAHWI Npodeccopa KacbiMoBoli 3.K. MCnonb30Banca He TONbKO NP e4eHnn 6obHbIX aMby-
NATOPHOIO 3BEHa, KOHCYNILTUPOBAHMM NALMEHTOB AETCKMX CTALLMOHAPOB ropoza, HO M NPYU HEOAHOKPATHbIX BbIIETAX NO JIMHUM CAHUTAPHOW aBUaLMK B
OTAaNEHHbIE paiioHbl pecnybiunku. B TeueHne asaguaty net (go 2009 roaa) 3apuda KacbiMoBHa BO3r1aB/isna 60bLLOM, TBOPYECKUI U APYMKHbIN KO-
NnekTuB Kadeapsbl. Mpu eé coaencTemm M Nos HenocpesCcTBEHHbIM PYKOBOACTBOM bbl/10 BbINONHEHO M 3aLmLLeHO Honee 20 KaHAUAATCKUX AMCCEPTaLLMUNA,
NOATOTOB/IEHbI ThICAYM LETCKUX BPayel U Hay4HO-NeAarormieckux Kaspos.

Ymaposa 3.K. aBnanacb asTopom 6onee 350 HayyHbIX Ny6AMKaLMIA, B TOM uncne 2 moHorpaduit («CocTosiHMe 340p0BbA yYalLMXCA Cneumanu-
3MPOBAHHbIX LKoY, «OcObEHHOCTU POPMMPOBAHMA CNELMGUIECKOTO UMMYHUTETA Y AeTel Nocae MMMYHM3aLMK NPOTMB BUPYCHOTO renatuTta By), 3
y4ebHUKOB («oNMKAMHMYeCKan neamaTpua», «M36paHHbIe EKLMKU NO KAMHWYEeCKoW Gapmakonormmy, «J1eKcuaxon MyHTaxab a3 daHHM dapmakono-
TUAW KAMHWKA») U Hay4YHbIX CTaTel, NOCBALLEHHBIX aKTyaIbHbIM BONpocam neauatpumn. Kpome Toro, eto n3gaHbl bonee 60 metognueckux nocobuii ans
CTYZLEHTOB MEAMLMHCKMX BY30B, MHOMECTBO METOAMYECKMX PEKOMEHAALMI ANA NPAKTUYECKOTO 34PaBOOXPAHEHNS.

3.K. YmapoBa saBnsanach 41€HOM MeTOAMYECKON KOMMUCCHUM NO NeanaTpum, ANUAEMUONOTN U UHPEKLMOHHBIM BonesHam TTMY um. Abyanu nbHm
CuHo. OHa bblna Y1eHOM AMCCepPTaLLMOHHOMO COBETA, YEHOM NPOBIEMHOM KOMUCCUM MO aKyLIEePCTBY, TMHEKONOTMM U neanaTtpumn TTMY um. Abyanu
M6HU CUHO, AENCTBUTENBHBIM Y1IEHOM ACCOLMALIMM XKEHLLMH HAayKM TagKMKMCTaHa.

[Jo nocnepnHux aHelt Ymaposa 3.K. 3aHMManach akTMBHOM TPyA0BOM AeATeNbHOCTbIO. Kak npodeccop Kadeapbl ceMenHon MeauLImMHbI, OHA NPo-
[L0/1Kana KOHCYNBTUPOBAHKE NALMEHTOB, 0OPALLAIOLLMXCA U3 BCEX PETVOHOB pPecnybanku. CTyAEeHTbI, KIMHUYEeCKUE OPAMHATOPbI M aCnMPaHTbI NoayYa-
/11 OFPOMHbIE MeANLIMHCKUE 3HAHUA, MyZLPble COBETbI M NPAKTUYECKMUE PEKOMEHAALLMM MO UHAMBUAYAbHOMY MOAXOAY K KaxAoMy 60bHOMY, YCTaHOB-
JIEHVWIO TECHOTO B3aMMOMNOHMMaHMA MEXAY BPaioM U NaLUEHTOM.

CamooTBep:KeHHbIV Tpya YMaposo 3.K. — Bpaya BbiCLUel KaTeropuu, neamaTtpa, opraHM3atopa ambyiaTopHoW NeamaTpruyeckor NomoLLm, nesa-
rora 1 y4EHOro — CHUCKaNM el 1tobOoBb U yBaXKEHUE MeAMLMHCKUX PAabOTHUKOB, Hay4YHOM O6LLECTBEHHOCTU U HaceneHus pecnybavku. 3a cBoto NaogoT-
BOPHYIO eATeNbHOCTb OHa bblna yaocToeHa 38aHUA «OTAMYHUK 3apaBooxpaHeHmns Tagsukekoit CCPy», menanu «BeTepaH Tpyga» U rpamoT OT PyKOBOA-
ctBa TTMY um. Abyanu nbum CvHo.

CseT/1as NamATb 06 U3BECTHOM YY4EHOM, NPOdECCUOHAIbHOM Neaarore, LOCTOMHOM U UCKPEHHEM Ye0BEKe HABCEr4a OCTAHETCA B HaLLMX Cepa-
Lax.

Pedkonneaus xypHana «BecmHuK ABUYEHHbI»
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ABYPAXMAHOB ®03U/1 ABIYPAXMAHOBWY

23 ceHmaAbpa 2022 200a nepecmaso bumescs cepoye npogheccopa Kagpeopsi
aHamomuu um. A.A. Paxumosa TTMY um. Abyanu ubHu CuHo, 3ac/1yeHHo20
desmens HayKu u mexHuku PT, dokmopa meOuUUUHCKUX HayK, npogeccopa
A60ypaxmaHosea ®o3una A6AypaxmaHosuya

HayyHas u meaMUMHCKan 0bLeCcTBEHHOCTb Pecnybnmku TafXMKUCTaH NOHECNA TAXKENYIO yTpaTy. 23 ceHTabpa 2022 roga Ha 92 roay M3HM CKOHYancs
M3BECTHBIN YYEHbIM aHaTOM, JOKTOP MEAULIMHCKMX HayK, Npodeccop, neaaror, AeNCTBUTENbHDIN YneH AKafemMnUmn NeAarornyecknx U coumanbHbix Hayk PO, OT-
JIMYHMK Bbicwel Wwrkonbl CCCP, OTanyHmMK 3apaBooxpaHeHna CCCP, 3acaysKeHHbIV AeATeNb HayKM U TEXHWUKKU Pecnybaunku Tagskukuctad AbaypaxmaHos dosun
ABpypaxmaHOBMY.

AbaypaxmaHoB ®o3un AbaypaxmaHoBuy poaunca 5 gekabpa 1930 roaa B ropoge KaHnbasame. B 1952 okoHumn neyebHbliii pakynsteT CTannHabagckoro
meguHcTuTyTa. C 1952 no 1955 roabl ABAANCA acNUPaHTOM Kadeapbl HopManbHoW aHatomuu || MMUW H.U. Muporosa. B 1955-1961 rr. —accucteHT, a B 1961-1967
IT. — AOLEHT Kadeapbl HopManbHOW aHaTomun TTMU um. Abyanmn nbHu CuHo. C 1957 no 1962 roapl 6bin1 AMPEKTOPOM MEAMLMHCKOTO yYMAULLA ropoaa [ylaH-
6e. B 1963-1969 rr. aBsncA A4eKaHOM NeaMaTPMYECKOro U cTomaTonorndeckoro dakyasteto TTMU um. Abyanu nbHu Curo. C 1968 no 1994 roabl 3aBegosan
Kadeapor HopMabHOWM aHaTOMMKM NeaMaTPMYEcKoro U papmakonormyeckoro dakynbtetos. B 1994-2006 rr. pykoBoamn o0b6beaMHEHHOW Kadeapol aHaToMUu
um. A.A. Paxumosa TTMY um. Abyanu nbHu CuHo.

B 1952 roay ®o3un AbaypaxmaHoBMY bbln HanpaBAeH B acNUpaHTypy Ha Kadeapy aHaTomum yenoseka || MMWU H.W. Muporosa. Ero cTaHoBNeHMe KaK
CMEeLManmnCTa BbICOKOM KBanndmKaLLMm COCTOANOCH NOZA PYKOBOACTBOM akagemmkos B.H. TepHoBckoro, B.B. KynpuaHosa u uneH-kopp. AH PT, npodeccopa A.A.
PaxumoBa. OH NPOBOAMA Hay4Hble UCCNEeA0BaHNA NO NPOBAEMaM KPOBOCHAOXKEHUA OTAENbHbIX Y4aCTKOB MO3Ta, KENE3 BHYTPEHHeW CeKpeLymn U mopdonorum
ME/IKUX KPOBEHOCHbIX U NIMMbATUYECKUX COCYZI0B YENOBEKA B HOPME U NpU 3a60N1eBaHUsAX (MEPUTOHUT, MMENOHEPPUT, LUPPO3 NEYEHU, TMNEPTOHUA U Ap.), a
TaK)Ke B YCNIOBMAX IKCNEPUMEHTA B AOIMHAX U BbiCOKOropbe (nepesanbl AH306 1 Myprab). B 1955 rogly 3alumMTiA KaHAMAATCKYO AMCCEPTALMIO Ha Temy: «ApTe-
puyanbHOe KpoBOoCHabKeHWe KPacHOro Apa ro/I0BHOrO MO3ra YenoBeka», a B 1968 rofly — AOKTOPCKYHO AyccepTaLmio Ha Temy: « Makpo- U MUKPOCKOMUYecKas
CTPYKTYpa KPOBEHOCHbIX COCYA0B OPraHoB BPIOLLHOIM NOAOCTM B HOPME U HEAOCTAaTOYHOCTU U NPU SKCMEPUMEHTE B JONNHAX U BbICOKOTOPLEY.

B pe3ynbTate MHoroneTHel aestensHocTn npodeccopom ®.A. AbaypaxmaHoBbIM Bbino onybavkoBaHo 6onee 200 Hay4YHbIX U y4eBHO-METOANYECKMX TPY-
no8. OH ABNANCA aBTOPOM NEPBOro Toma yyebHMKa « AHaTOMMA 0AaM» Ha TafKUKCKOM a3bike (1996 r., 334 c., 216 unn.). BTopoit Tom 3TOro y4ebHuKa Bbllwen
B cBeT B 1997 rogy (272 c., 147 unn.). Um Takxe 6blaM NOATOTOBAEHbI U M3AaHbI «ATnac-y4ebHMK No GYHKLMOHANbHOW aHAaTOMMK YeloBeKa» B AByX TOMaX U
«ATnacu myxtacapv aHatomuan ogam» («KpaTkuii atnac aHatommm Yenoseka») (2001). Ocob0 LEHHO TO, YTO MHOTUE NOKONEHMA CTYAEHTOB HAUMHANM CBOM NyTb
B MEAVLIMHE C U3y4eHUsA 3TOro y4ebHMKa.

Heobxoanmo 0cobo Noa4YepKHYTb, YTO MO pe3ynbTaTamM KOHKypca MuHUCTepcTBa 34paBooxpaHeHus Pecnybankm Tagxukuctad v Obwectsa «byHéam Onum
ComoH» B 1996 1 1997 rr. cpeam y4ebHUKOB, U34aHHBIX Ha TAAXKMKCKOM A3bIKe, NepBbIii ToM y4ebHUKa npodeccopa O.A. AbaypaxmaHOBa 3aHAN NPU30BOE Me-
CTO, a aBTOp bbIN YAOCTOEH MaTEPMANLHOIO MOOLLPEHMA U HArpaXkAEH NOYETHbIMK rpamoTamm MuH3apasa PT n «byHéan Onn ComoH». BTopoii Tom y4ebHuKa
npodeccopa ®.A. AbaypaxmaHoBa 6bln yAOCTOEH TPeTbel NPemMnm Mo UToram pecrybIMKaHCKOTO KOHKYPCa Ha JyULLYIo KHUTY roAa, KoTopbli 6bin npoBeagéH Mu-
HUCTEPCTBOM KynbTypbl PT B 1998 1., a co cTopoHbl LK npodcoto308 paboTHMKOB 34paBOOXpaHeHMA Pecnybnmnkin TaaKMKUCTaH aBTOP KHUMM Bbl1 NPEMUPOBAH.

Mpodeccop .A. AbaypaxmaHOB HEOAHOKPATHO BbICTYNAs C AOKAAAMM Ha Pas/IMUHbIX MEXAYHAPOAHbIX, BCECO3HbIX, PETMOHA/IbHBIX HAayYHbIX Cbe3aaXx,
KOHOEpeHLMAX, CUMMNO3UyMaXx.

lMpu copgeincTBMmM 1 NOA HenocpeaCcTBEHHbIM pykoBoAcTBOM Npodeccopa ®.A. AbaypaxmaHOBa BbIMONHEHbI U 3aLLMLLEHBI 2 JOKTOPCKUX U 7 KAaHAWAATCKUX
anccepTaumini. OH ABAAACA NOYETHBIM YneHoM bonbluoro yuéHoro coseta TTMY um. Abyanu nbHu CuHo, npeacesatenem Accoupaumm mopdonoros Pecnybau-
Ku TafKMKUCTaH, 3amecTuTenem npegceaatens KoopamHaLMoHHOrO coBeTa rocygapcTs LieHTpanbHoi Asum, uneHom KoopavHaLumoHHoro coseTa AccoupaLmm
mopdonoros CHI, uneHoM peaKLMOHHOO COBETa XKypHana «Maémm CuHO» («BeCTHUK ABULIEHHDIY).

3acnyru CNaBHOTO CbiHA TafKMUKCKOW 3eM/IU MO JAOCTOMHCTBY Bblnv oLeHeHbl PoanHoli 1 Hapogom. B 1994 rogy emy npucBoeHO NOYETHOe 3BaHMe «3a-
CNYXKEHHbIN AeATenb HayKu U TEXHUKKM Pecnybnmku TagxukmucTaH». AbaypaxmaHos ©o3un AbaypaxmaHoBuy — OTANYHMK Bbicluei WwKonbl CCCP, OTAMYHUK 34pa-
BooxpaHeHua CCCP, feicTBUTENbHbIV YieH AKaZeMuu Neaarormieckux U coumanbHbix Hayk PO, Tpyaosas geatensHocTb npodeccopa ®.A. AbaypaxmaHoBa OT-
MeyeHa BbICOKMMM NPaBUTEIbCTBEHHBIMM Harpagamu, OH HarpaxaeH NoYETHbIMM rpamoTamu MuH3apasa PT v «byHéau Onn ComoH», opaeHamm «TpyaoBoro
KpacHoro 3HameHwn», «yctiny, «Wapad Il creneHmn».

BeTepaHbl 34paBOOXPaHEHNS, HbIHELIHee NOKONeHNE PYKOBOAALLMX KaflpOB, MHOTOUYMCAEHHbIE MeAPabOoTHUKM BCeX PaHroB B TagKMKMCTaHE M 3a ero
npeaenamu ¢ bnarofapHOCTbIO BCMOMMHAOT OTPOMHYt0 paboTy, KoTopyto npoBogua npodeccop ®.A. AbaypaxmaHos. OH MHOTO CUA OTAAN BOCIUTAHMIO HayUHbIX
KaZlpOB MECTHOW HALMOHANIbHOCTU, CETrOAHA YCNELWHO PaboTaloWmMX B MEAMLMHCKON HayKe U NPAKTUYECKOM 34paBOOXPaHEeHUN. [POAAEHHbIN UM KU3HEHHbIV
NyTb, HECOMHEHHO, BYAET CNYKUTb MPUMEPOM A1 MONOAEKM, NOCBATHBLLEN ceba BpauebHoii Nnpodeccuu.

Mpodeccop Po3mn AbaypaxmaHoBuy ABAypaxMaHOB CYUTANCA OLHUM U3 CaMbIX MPU3HAHHBIX TAAKUKCKMX YYEHbIX B 061aCTU aHaTOMKUM YesI0BEKa, U ero
CMEpPTb ABWUMACh OFPOMHOM YTPATON /1A TaAMKUKCKOW MeAMLIMHCKOMN Hayku. CBETNaA NamMATb O HEM, Kak 06 M3BECTHOM YYEHOM, aHaTOMe, NeAarore COXpPaHUTCA
HafoNro B CepALax Tex, KTo ero 3Han u ntobua.

Pedkosnneaus #ypHana «BecmHuK ABUUEHHbI»
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IIPABUAA O®OPMAEHNS JKYPHA ABHEIX ITYBANKALIN

Hacroawue «MpaBuna...» coctaBneHbl Ha OCHOBe «EAUHBIX Tpe6OBaHUIA K PYKONUCAM, NPeACTaBAAEeMbIM B 6UOMeULUHCKUE JKYPHaNbI», chopmy-
IMPOBaHHbIX MeXAyHapoAHbIM KOMUTETOM PeAaKTOpPOB MEeAULIMHCKMX KypHanoB (www.ICMJE.org)
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NoarotoBKA PYKOMNMUCHU

Pykonuch cTaTbn fonkHa bbiTb NpescTaB/eHa Ha PYCCKOM Uan
aHIMIUIMCKOM A3blKax M HabpaHa Ha KOMMblOTEPE C UCMO/b30-
BaHMeM nporpammbl MS Word 2007 (rapHutypa Times New
Roman, pasmep wpudta 14, nHtepsan 2,0) n pacneyartaHa B 2
9K3eMMNAApax Ha OAHOM CTOpoHe nucta dpopmata A4 ¢ obssa-
Te/lbHbIM NPeoCTaBAEHNEM 3NEKTPOHHOM BEPCUM CTaTbu. Pas-
Mepbl nonew: ceepxy — 2,0 cm; cHusy — 2,0 cm; cnesa — 3,0 cm;
cnpaBa — 2 cm. Bce cTpaHuLbl, HAUMHAA C TUTYNbHOW, AO/KHbI
6bITb NOCNEA0BATENBHO MPOHYMEPOBaHbI.

O6bEM MONHOPA3MEPHON OPUTMHANBHOW CTaTbW AO/KEH CO-
cTaBnAaTh 15-20 cTpaHuL,; 0630pHoI cTaTby — He 6onee 30 cTpa-
HULL; CTaTbM, NOCBALLEHHOMN OMUCAHUIO KIMHUYECKUX Habatoae-
HUWIA, He Bonee 8 cTpaHuL, ob30pa maTepuanoB KoHdepeHLuit
— He 6onee 10 cTpaHuL,

PyKOMMCb CTaTbM JO/KHA COCTOATb U3 CEAYIOLMX 3/1EMEHTOB:
TUTYNBbHOTO /INCTa; aHHOTaUMK (pestome); MHULMAN0B U pamu-
MK aBTopa (aBTOPOB); Ha3BaHMA; BBeAEHWA (aKTyanbHOCTH);
LleNU UCCNesoBaHUA; OCHOBHOM YacTu; BbIBOAOB (3aKloueHus)
W Cnucka autepatypbl. OCHOBHAA YacTb OPUMMHANbHOMN CTaTby
[IONKHA COflepKaThb pasaensl: «MaTepuan u MeToabl», «Pesyib-
TaTbl», «O6CyRaeHNEY.

Ha TuTynbHOM CcTpaHuue AaéTtca cnegytowas MHbopmauma:
NONHOE Ha3BaHWE CTaTbW; MHWUMANbI U aMuaMKM aBTOPOB;
oduuManbHOE Ha3BaHWe M MeCTOHaXoXaeHue (ropoa, cTpaHa)
yupexaeHuns (y4pekaeHuin), B KOTOPbIX BbINOAHANACh paboTa;
AN KONOHTUTYNA — COKPALLEHHbIN BapuaHT Ha3BaHMA CTaTbM
(He B6onee 50 3HaKOB, BKAOYAA NPOGENbI U 3HAKM NPENUHaHKUA);
KNtoyesble cnosa (He 6onee 6), cBegeHna o6 aBTopax. 34ecb
e HeobxoAMMO NpesoCTaBUTb MHPOPMALMIO 06 MCTOYHMKAX
CMOHCOPCKOM NOAAEPIKKM B BUAE rpaHTOB, 060pya0BaHMA, Ne-
KapCTBEHHbIX CPEACTB; 3aCBUAETENbCTBOBATbL 06 OTCYTCTBUM
KOHGIMKTA MHTEPECOB; YKa3aTb KOMYECTBO CTPaHML, Tabauy,
W PUCYHKOB, a TaKKe — aApec 41s KOPPecnoHAeHUMH (nprmep
0bOpPMAEHNUSA TUTYNIBHOM CTPAHMLbI CM. Ha CaiiTe XKypHana).

Ha3BaHMWe cTaTbl AOMKHO ObITb NAaKOHMYHLIM, MHGOPMATUB-
HbIM M TOYHO ONPEAENATb COAepHaHue cTaTbu. Katouesble cno-
Ba c/ieayeT noabupaTb cooTBeTCTBEHHO cnuncky Medical Subject
Heading (MeauuuHckue npeameTHble pybpuKK), NpUHATOMY B
Index Medicus.

B cBeneHuAx 06 aBTOpax yKasblBaloTcA GamMuaMM, UMeHa, OT-
YecTBa aBTOPOB, YYEHbIE CTENEHU U 3BaHUA, AOKHOCTU, MECTO
paboTbl (Ha3BaHME YUPEKAEHMA M €r0 CTPYKTYPHOTO Noapassae-
NIeHWs), a TakKe cneayowme naeHtTudukatopsbl: Researcher ID
(WoS), Scopus ID, ORCID ID, SPIN-kog, (PUHLL), Author ID (PUHL,).
B aspece ons KOpPPECNOHAEHUMM CeayeT yKasaTb MOYTOBbIN
MHAEKC M aapec, MecTo paboTbl, KOHTAKTHbIE TeNedOHbI U 3/1eK-
TPOHHbIV agpec TOro aBTopa, C Kem BbyaeT ocyLLeCTBAATLCA pe-
[aKUMOHHaA nepenucka. Aapec Ans KoppecnoHAeHUMn nybau-
KYETCsl BMECTe CO CTaTbéMN.

B aHHOTaUuM (pes3tome) OpUrMHaNbHOM Hay4HOM CTaTbu 06S-
3aTeNbHO cneadyeT BblaenuTb pasgensl «Lenb», «Matepuan un
MeToAbI», «Pe3ynbTaTbl», «3akntoveHue». AHHOTaUMA npeno-
CTaBNAETCA HAa PYCCKOM WM aHMIMIACKOM A3bikax (250-300 cnos)
W [O/MKHA bbITb NPUrogHOM As onybANKOBaHUA OTAE/NbHO OT
CTaTbu. AHHOTALMM KPaTKMX COOBLLEHMI, 0630p0OB, C/ly4aeB U3
NPaKTUKN HE CTPYKTYPUPYIOTCA, 06BEM UX AONKEH COCTABAATbL
He meHee 150 cnoB. AHHOTaLMMK, K/toYeBble CN0Ba, UHPOPMA-
ums o6 aBTOpax W 6ubaMorpaduyeckme CNUCKM OTCblNaoTCA
peaaKkumen B 3NeKTPOHHble MHPOPMALMOHHbIe 6a3bl ANA WH-
[AeKcaumu.

Bo «BBeseHUM» [aéTca KpaTkuii 0630p NUTepaTypbl No paccma-
TpuBaemoi Npobneme, akLEHTUPYETCA BHUMAHUE Ha CMOPHbIX
U HepewEHHbIX Bonpocax, popmynupyetcs U 06oCHOBbIBaETCA
uenb pabotbl. CcblKM HeobxoaymMo AaBaTb Ha MybavKauuu
nocneaHux 10 net, a UCNonb30BaHHbIE B CTaTbe IUTEPATYpHbIE
NUCTOYHUKN OO0NKHbI 6bITb CBMAEeTeNIbCTBOM 3HaHUA aBTOpPa (aB-
TOPOB) Hay4HbIX AOCTUMEHUI B COOTBETCTBYIOLWEN 06/1acTH Me-
LMLMHBI.

B pasgene «Matepuan u metogpl» HeobxoaMmo Aatb Noapob-
HYt0 MHPOPMALLMIO KacaTe/IbHO BblIBPaHHbIX 06bEKTOB M METOL0B
UCCNe0BaHNA, A TaKXKe OXapaKTepu3oBaTb MCMO/Ib30BaHHOE
0bopyzoBaHMe. B Tex KNIMHUYECKUX UCCEA0BAHUSX, Tae Neved-
HO-ZMarHOCTUYECKNE METOAbI HE COOTBETCTBYHOT CTaHAAPTHLIM
npoLeaypam, aBTopam ciesyeT NpefoCcTaBUTb MHGOPMALIMIO O
TOM, YTO KOMUTET MO 3TUKE YUPEKAEHWS, Fae BbINONHEHa pa-
60Ta, 0400pAET U rapaHTUPYET COOTBETCTBME NOCNEAHUX XeNb-
CUMHKCKOW geknapaumm 1975 r. B cTaTbaAX 3anpeLLeHo pasmelLatb
KOHOUAEHUMANbHYIO MHPOPMALMIO, KOTOPas MOMKET NaEHTUOM-
LIMPOBaTb JIMYHOCTb NaLmMeHTa (ynomMuHaHue ero Gamuanm, Ho-
Mepa nctopum 6onesuun v T.4.). Ha npegoctaBnsembix K cTaTbe
PEHTTEHOBCKMX CHMMKaX, aHrMorpammax M Mpoumx HOCUTENAX
uHopmaLmm Gamuana NaumMeHTa JOMKHA ObiTb 3aTylLéBaHa;
doTorpadum TaKKe He AOMKHbI NO3BONATL YCTAHOBMUTD €70 JINY-
HOCTb. ABTOPbI 06s3aHbI MOCTaBUTb B M3BECTHOCTb MaLMEHTa O
BO3MOMHOM Ny6AMKALMKM AaHHbIX, OCBELLaoWMX 0COBEHHOCTH
ero/eé 3a60n1eBaHMA N NPUMEHEHHbIX SleuyebHO-anarHocTye-
CKMX METOZOB, a TaKKe rapaHTUPOBaTb KOHPUAEHLMANBHOCTb
npy PasmMeLLeHUN YKasaHHbIX AaHHbIX B MEYATHbIX U 3NEKTPOH-
HbIX U34aHUAX. B cnyyanx, Koraa HEBO3MOMXKHO CKPbITb IMYHOCTb
nauveHTa (potorpadmm nnacTMYecKUx onepaumit Ha auue u
T.4.), aBTOpbl 06A3aHbl NPEAOCTaBUTb NUCbMEHHOE MHOPMK-
pOBaHHOE COrNacMe NaLMeHTa Ha pacnpocTpaHeHue MHPopma-
LMK M yKa3aTb 06 3TOM B cTaTbe (npumep ohopmieHns cornacus
CM. Ha calTe »ypHana). B akcnepMmeHTanbHbIX paboTax ¢ uc-
No/b30BaHWEM IabOPaATOPHBIX XKMBOTHbIX 0653aTeNbHO AAETCA
UHOPMaLWMS 0 TOM, YTO COAEpPKaHME U UCNOb30BaHWE Nabo-
PaTOPHbIX MUBOTHbIX NMPY NPOBEAEHWUMN UCCNEA0BaHUA COOTBET-
CTBOBA/I0O MEXAYHAPOAHbIM, HALMOHA/IbHBIM NpaBUAam WU
e npaBuaam Mo 3TMYECKOMY 0BPaLLEHUIO C KUBOTHbIMM TOTO
yupexaeHns, B KOTOPOM BbINoNHeHa paboTa. B KoHLe pa3gena



IIpasura opopMAeHUS KYPHANDHVLX nYOAUKAL U
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[4aéTca noapobHoe onucaHWe MeTofLoB CTaTUCTUYECKOM obpa-
60TKM 1 aHaM3a maTepurana.

Pasgen «Pe3ynbTaTbl» LOMKEH KOPPEKTHO M AOCTaTOYHO MOA-
PO6HO OTpaMaTb Kak OCHOBHOE COAEPKaHWEe WCCNeA0BaHuA,
TaK U UX pesynbTatbl. A 60ablIeit HamAAHOCTM NONYYEHHbIX
[aHHbIX NocaeAHVe LenecoobpasHo NpeaocTasiaTh B BUAE Ta-
6111, M PUCYHKOB.

B paszgene «O6cyaeHWe» pesynbTaThl, NOYYEHHbIE B X04e UC-
CN1e0BaHMs, C KPUTUHECKMX NO3ULMIA AO0MKHbI BbITh 06CyXae-
Hbl ¥ MPOAHAIM3MPOBAHbI C TOUKM 3PEHMSA UX HAYYHON HOBU3HbI,
NPaKTUYECKOM 3HAYMMOCTM 1 COMOCTAB/IEHbI C Y}KE U3BECTHBIMU
[aHHbIMM APYrMX aBTOPOB.

BblBOZbI AO/MKHBI BbiTb AKOHUYHBIMK U YETKO CHOPMYNNPO-
BaHHbIMWU. B HWUX LOMKHbI 6bITb AaHbl OTBETbI HA BONPOChI, NO-
CTaB/ieHHble B LW M 3afadax UCCeA0BaHNs, OTPaXeHbl oc-
HOBHbIE NOMYYEHHbIE Pe3y/IbTaTbl C YKa3aHUEM WX HOBM3HbI U
NPaKTUYECKOMN 3HAUMMOCTH.

CnepyeT MCNoONb30BaTh TObKO OBLLENPUHATbIE CUMBOJIbI U CO-
KpalieHua. Mpy 4acTomM MCNONb30BaHUM B TEKCTE KaKUX-TM6o
CNOBOCOYETAHUM [OMYCKAETCA MX COKpaLLleHne B BUAe abbpe-
BMaTypbl, KOTOpPasA Npu NepBOM YNOMUHaHUM OaETcA B CKOO-
Kax. COKpaLLEeHMA B Ha3BaHUM MOXKHO MCMONb30BATb TOMbKO B
WCKNIOYMTENBHBIX Cy4YanX. Bce ¢usnyeckme BeanumHbl Bbipa-
aloTcA B eanHuLax MexayHapogHow Cructembl (CU). Jonycka-
€TCA YNOMMHAHNE TONbKO MEXKAYHAPOAHbIX HENATEeHTOBAHHbIX
Ha3BaHMI IeKAPCTBEHHbIX NPENapaTos.

CnnCcoK MCMoNb30BaHHOM NUTepaTypbl OPOPMAAETCA B COOTBET-
cTBuM ¢ TpebosaHuamu Vancouver style (https://www.imperial.
ac.uk/media/imperial-college/administration-and-support-
services/library/public/vancouver.pdf). CokpaweHus B HasBa-
HUM KypHaNoB npusoaaTca B cootsetcTBum ¢ Index Medicus.
06s3aTeNbHO YKa3blBaOTCA GaMUIMK U MHULMANbI BCEX aBTO-
pos. Mpu KonuyecTse e aBTOpPoB bonee LIECTU LOMycKaeTcs
BCTaBKa [M ap.] uau [et al.] nocne nepeuncneHus nepsbix WeCTu
aBTOPOB. HEObXoAMMO TaKKe MPeAoCTaBUTb CMUCOK AUTepaTy-

HANPABNEHUE PYKOMUCKU

B penakumio HanpaBAAloTCcA ABa 3K3emnaapa pykonucu. 06sa-
3aTeNbHOW ABNAETCA OTNPaBKa TEKCTa CTaTbM, rpaduyeckmnx ma-
Tepuanos v CONPOBOAMUTENbHbIX JOKYMEHTOB Ha 3N1EKTPOHHBbIV
ajpec }ypHana avicenna@tajmedun.tj

CTaTbM NPUHMMAIOTCA PeAaKLMEN NPWU HANMYMKU HANPABAEHWA
YUpeXRAeHNUA U BU3bl pyKoBOoaUTENs (Mpumep odbopmaeHus Ha-
NpPaB/IEHWA CM. Ha CaliTe KypHana).

Mpy HanpaBAEHUM B PeLlaKLMIO }KypHana pyKoNuCK CTaTbu K Mo-
CNeAHel npunaraeTca ConpoBOANTENIbHOE NMUCbMO OT aBTOPOB,
rae JOMKHbI BbiTb OTPAKeHbl CeaytolLme MOMEHTbI (Mpumep
obopmNeHNs CONPOBOAUTENBHOTO MWUCbMA CM. Ha CalTe yp-
Hana):

WHULMabl U GamMuanm aTopos

Ha3BaHWe CTaTbk

15.

16.

17.

pbl B aHMUIACKOW TpPaHCAUTEPALMK (NpUMep TpaHCAUTEPALMK
CM. Ha caliTe KypHasna). B ypHane NPUHATO MCMONb30BaTh
cTnb TpaHcautepaunn BGN (https://translit.net/ru/bgn/) nam
BSI (https://translit.net/ru/bsi/). Hymepawma ccbiNOK NPUBOAUT-
Cl B COOTBETCTBUM C O4EPEAHOCTBIO LUTUPOBAHUSA B TEKCTE, HO
He B anpaBUTHOM nopsaKe. MopAaKOBble HOMepPA CCbIIOK JatoT-
A B KBaApaTHbIX CKOOKax (Hanpumep: [1, 2], unn [1-4], nam [3,
5-8]). B opurMHanbHbIX CTaTbsX PEKOMEHAYETCA LIUTUPOBATb He
meHee 15 1 He 6onee 30 UCTOYHMKOB, B 0630pax AMTepaTypbl —
He 6onee 50. CcblNKM Ha aBTOpedepaTsl, AMCCcepTaLMM, TE3UCHI
W CTaTbW B Hay4HbIX COOPHMKAX, y4eOHO-MeToANYECKME PaboTbl
B CTaTbAX He JonyckaroTcs. CCblIKU Ha HOPMATUBHbIE JOKYMEH-
Tbl AOMKHbI ObITb faHbl B BUAE CHOCOK, 6€3 BK/IOYEHUS UX B CNK-
COK MTepaTypbl. OTBETCTBEHHOCTb 3a MPABU/IbHOCTb U NOAHOTY
BCEX CCbI/IOK, @ TaKMKe TOYHOCTb LUTUPOBAHMUA NePBOMCTOYHUKOB
BO3/10)KeHa Ha aBTOpOB (npumep odopmneHuna bubamnorpadpu-
YECKOTO CMKMCKa CM. Ha CaiTe )ypHana).

Cnepyet cobnoaatb NpaBONUCaHWE, NPUHATOE B XKypHane, B
YacTHOCTH, 0b6s3aTenbHoe 0b603HaYeHMe ByKBbI «E» B COOTBET-
CTBYHOLLMX C/IOBAX.

Tabnuubl LONKHBI BbITb pa3MeLLEeHbI B TEKCTE CTaTby HENoCpes-
CTBEHHO MOC/E YNOMWHAHUA O HUX, MPOHYMePOBaHbl U UMETb
Ha3BaHwe, a NPy HeobX0AMMOCTU — NOACTPOYUHBIE MPUMEYAHHUS.
Tabnunupl pomkHbl 6bITb HabpaHbl B popmate Microsoft Office
Word 2007.

MnntocTpaTuBHbIM maTepuan (doTorpaduu, PUCYHKHM, YepTEXKM,
AnarpaMmbl) LOMKEH BbiTb YETKUM M KOHTPACTHLIM U MPOHY-
MEPOBaH B COOTBETCTBUM C MOPAAKOM LUTUPOBAHMA B TEKCTE.
[unarpammbl HeO6X0AMMO NPEeAOCTaBAATL KaK B BUAE PUCYHKA B
TEKCTe, TaK 1 B 3/IEKTPOHHOM BapuaHTe, OTaebHbIMK dannamu
B dopmate Microsoft Office Excel. B nognucax K mukpogoto-
rpaduam cnesyer yKazaTb METOZ, OKPACKM U yBeNNYEHUE. INeK-
TPOHHbIE BEPCUU UANKOCTPALMIA SOMKHBI ObiTb NPEAOCTaBAEHbI
B BUAe otaenbHblx dparinos popmata TIFF uam JPEG ¢ paspele-
Huem He meHee 300 dpi npu AMHeHOM pasmepe doTorpadum
He meHee 80x80 mm (okono 1000x1000 nukceneid).

MHbOPMaLWMA 0 TOM, 4TO CTaTbA He Oblia paHee onybaMKOBaHa,
a TaKKe He NpeACTaBAeHa ApYroMy KypHasy /1A PacCMOTPEHWA
1 nybankauum

0653aTeNbCTBO aBTOPOB, YTO B C/Ty4ae NPUHATMA CTATbM K Neva-
TW, OHW NPeSOCTaBAT aBTOPCKOE NPABO M3AaTeNto
NOATBEPKAEHWE TOTO, YTO aBTOPbI 03HAKOMJIEHBI C JOTOBOPOM
W J30T CBOE COrNacue NoAnucaTh yKasaHHbIV LOr0BOP OAHOMY
13 BbIBPaHHBIX U3 X YWC/Ia aBTOpY

3anAB/IeHME 06 OTCYTCTBUM GUHAHCOBBIX M APYTUX KOHPAUKTHBIX
UHTEpPEeCoB

CBMAETENbCTBO O TOM, YTO aBTOPbl HE MOAYYaNN HUKAKMX BO3-
HarpaxaeHWi Hu B Kakov dopme oT drpm-npounssoauTenel, B
TOM YMCNe KOHKYPEHTOB, CMOCODOHbIX OKa3aTb BAMsHWE HA pe-
3y/bTaTbl PaboThl

UHPOpMaLya 06 yyacTMM aBTOPOB B CO3A4aHWM CTaTby
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IIpasura opopMaeHUS KYPHANDHVIX nYOAUKAL U
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nognucn Bcex aBTopos

Hapsagy c BbllenepeyncneHHbIMU JOKYMEHTaMM aBTOPbI JOMK-
Hbl NPEAOCTaBUTbL NOAMMCAHHbINA AOrOBOP O Nepegaye usgate-
N0 CBOMX aBTOPCKMX Mpas (npumep odopMaeHnsa 40roBopa CM.
Ha caiiTe KypHana)

NMoPAAOK PELLEH3UPOBAHUSA U NYBINKALUU

MepBWYyHas 3KCrepTM3a PYKOMWCEN OCYLLECTBAAETCA OTBET-
CTBEHHbIM PELAaKTOPOM KypHana. Mpu 3ToM paccmaTpuBaroTca
COMPOBOAMTE/IbHbIE [IOKYMEHTbI, OLEHMBAETCA COOTBETCTBUE
Hay4HOM CcTaTb NpoduAto KypHana, npasunam obopmaeHus
U TpeboBaHMAM, YCTAHOBNEHHbIM PefaKLuMei KypHana, ¢ Ko-
TOPbIMU MOXKHO O3HaKOMMUTBCA Ha 0PULMANBHOM CalTe (Www.
vestnik-avicennA. tj). Mpu COOTBETCTBUM YKa3aHHbIX AOKYMEH-
TOB HACTOALMM TpeboBaHMAM MOCTYNMBLUME CTaTbW MPOXOAAT
NPOBEPKY B CUCTEME KAHTUMIATMATY UMW APYIUX aHANOTUYHBIX
MOMCKOBbIX cucTemax. Mpu 0bHAPYKEHUM NaarMaTa UM BbiSB-
JIEHWUU TEXHWUYECKUX MPUEMOB MO €r0 COKPbITUIO, CTAaTbM BO3Bpa-
LLIAKOTCA aBTOPaMm ¢ 06bACHEHUEM MPUYMHBI BO3BpaTa. B ciyyae,
€Cc/n nnarvaT obHapyKeH B yiKe onyb6/MKOBAHHOM CTaTbe, Ha
CTpaHuUax caiTa «BeCTHWK ABWLEHHbI» AA&TCA COOTBETCTBY-
owas nHpopmauma. NMpUHATbIE K PACCMOTPEHMIO cTaTbk (npu
YHUKaNbHOCTU TEKCTA He HUKe 80%) OTNpaBAATCA Ha peLeH-
3MI0 HE3aBUCUMMbIMM 3KCMepTamu. PelieH3eHTbl Ha3HayatoTcs
PenaKUMOHHOW Konnernei kypHana. B ypHane npuHaTo oa-
HOCTOPOHHEE C/lenoe peLieH3npoBaHve. Pefakums BbicbliaeT
peLeH3nM aBTopam PyKoMMUcei B 3NEKTPOHHOM MM NUCbMEH-
HOM Buae 6e3 yKasaHua pamuanm cneupanucTa, NpOBOAMBLLE-
ro peLeH3npoBaHue. B cnyyae, Korga umeeT mecto npodeccno-
Ha/IbHbIA KOHGMKT UHTEPECOB, B COMPOBOAMTE/ILHOM MUCbME
aBTOPbI UMEIOT NPABO YKa3aTb MMEHa Tex CMeLManncToB, KoMy,
Mo UX MHEHWUIO, HE CNlefyeT HanpPaBAATb PYKOMUCh HA PELLEH3MI0.
[JaHHaa nHGopmaLmna ABAAETCA CTPOTO KOHGUAEHUMANbHOW U
NPUHUMAETCH BO BHUMaHWe peslakupeit npyu opraHmsaumu pe-
LleH3MpoBaHusA. B cnyyae oTKasa B Ny6/MKaLmu CTaTbu pefak-
LMsl HAanpaBAAET aBTOPY MOTUBMPOBAHHBIN OTKa3. Mo 3anpocam
3KCMepPTHbIX COBETOB PeAaKLus roToBa MpPeaocTaBWUTb KOMWUM

5.

10.

PyKonucu, He COOTBETCTBYIOLLME NPaBMAaM, peaaKLmei He npu-
HUMaIOTCA, 0 YEM MHOPMUPYIOTCA aBTOpbI. Mepenuncka ¢ aBTo-
pamu OCYLLECTBASAETCA TO/bKO MO /EKTPOHHOI nouTe.

peueH3unii 8 BAK. PeLieH3nm B pexkvme 3aKpbITOro AoCTyna pas-
MeLLAtTCA Ha naatdopme PUHL,

Pefakumsa umeeT NpaBo coKpaLLatb Ny6anKyemble MaTepuanbl 1
aanTMPOBaTh MX K pyBpuKam KypHana.

Mpy NONOKMTENBHOM pELIEHUU pPefKonnern o nybaukaumm
CTaTbW OHa HanpaenAeTca ANA NOAHOTEKCTOBOro nepesofa Ha
AHINMICKMIA A3bIK. [ocne ocyLLecTBAEHWA NepPeBOAa TEKCT PYKO-
nu1cK, a ToyHee eé nepeBofHasn BepcuaA, NOBTOPHO NoABepraetca
NPOBEPKe Ha N/aruaT (04Ha U3 aHIOoA3bIYHbIX BEPCUI NULLEH-
3MOHHBIX NPOrPamMm MPOBEPKM TEKCTOB Ha YHUKAAbHOCTb). Mpu
YHUKanbHOCTM TekcTa 80% U Bbille CTaTbA OTNPABAAETCA Ha BEP-
CTKY.

Bce npepactaBneHHble paboTbl, NPy COOTBETCTBUM X HACTOALLUM
TpeboBaHWAM, NyBANKYIOTCA B )KypHane 6ecnnaTtHo. PeknamHble
nybavKkaumm, a Takxe cTaTtbk, GrHaHCMpyemble Grpmamu-npo-
U3BOAUTENAMM W/UAN UX AUCTPUBLIOTEPAMM, K PACCMOTPEHMIO
He NPUHUMALOTCA.

Mocne 3aBeplUeHWs BEPCTKM KypHaNa 3/EKTPOHHbIe BEpCUM
Bcex ctatelt B opmate PDF LOCTYNHbI HA CaliTe U3faHuA.

B ofHOM HOMeEpE KypHana MOXeT BbiTb onyb6AMKoBaHO He 60-
nee 2 paboT ogHOro aBTopa.

MaKcrmanbHoe KoIM4ecTBo aBTOPOB B CTaTbe — He bosee 6.

He npuHUMaIOTCA K PacCMOTPEHMIO PYKOMWCK, TAE CPpeam aBTo-
poB GUrypupytoT GamnanUm CTyLeHTOB.

PaHee onybauKkoBaHHbIE B APYrUX U3AAHWAX CTAaTbU HE NPUHK-
MatoTcs.

3a NpaBUABHOCTb NPUBEAEHHbIX AaHHbIX OTBETCTBEHHOCTb HECYT
aBTOpPbI. ABTOPCKME MaTepUasibl He 06A3aTe/IbHO OTPaKatoT TOY-
KY 3peHuA pefKoNnermn.



MoanucaHo K neyvatn 29.09.22 r. CaaHo B nevatb 03.10.22 1.
Bymara menosaHHas matosas 90 rp/m?, ®opmar 60x84 Y/16. 9 yca. n.a.
FapHuTypa Callibri, Palatino Linotype
Meyatb odceTHasn. Tupask 300 3K3. 3aka3 Ne 37
M3paTenbctBo «TaAKMKCKUI rOCYAaPCTBEHHBIN MEANLMHCKUIA yHUBEPCUTET M. AByanu MbHU CHO»
734003, Pecnybnunka TagsKukucTaH, r. ywatbe, np. Pygaku, 139
OtneyaTtaHo B TUnorpaduu «Mera MpUHT»
e-mail: fund.ayni@yandex.ru



ANA 3AMETOK
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