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* ObnerueHvie CMMNTOMOB YXe KO 2-3 fiHI0
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MAPKA N21 B POCCUA

™ MNpodunaktnka 6akTepmnanbHbIX B KATETOPUU «CPE[ICTBO
OCNIOXKHEHWUI BUPYCHBIX MHpeKLuni %33 OT MPOCTYAb! N TPUMMA»**
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NpUMeEHeHMIo Npenapata SprogepoH. 4. Kpamapbos C.0., 3akopaoHeLib J1.8.

2. Tenne H.A u coasT. Neavatpua. XKypHan CoBpemeHHas neguatpua. 2014; 8(64):1-4.
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CAPMYXAPPUP

l'ynos M.K.

4.1.T., npodeccop
LywaHbe, ToyuKucmMoH
14.01.17 Yappoxi
14.01.24 NaliBaHACO3M Ba Y3BXOM CYHbM
14.01.31 Yappoxuv Tapmumin

MYOBMUHOHWU CAPMYXAPPUP

Dopaxoes Y.C.
0.W.T., OTCEHT
LywaHbe, ToyukucmoH
14.01.08 Tn66m atdon

KanutoHosa M.I0.
a.1.T., npodeccop
Koma CamapaxaH, Manatizus
14.03.01 AHaTomuAK ogam
14.03.02 AHaTOMMAN NATONOT A

MYXAPPUPU MACDHY/

baparos A.K.
H.W.T., JOTCEHT
LywaHbe, ToyuKucMoH
14.01.26 Yappoxuu AW Ba parxou XyHrapa,
14.01.13 Tawxumcu Wwywvor, Hypwmndoin

XAWATU TAXPUPUA

ba6aes A.b.
4.1.T., npodeccop
LywaHbe, ToyuKucmoH
14.02.01 bexpowTin
14.02.04 T661 mexHat

Dopxoesa M.®.
akagemukm AMUT, o.u.1., npodeccop
LywaHbe, ToyuKucmoH
14.01.01 MomonuauLLKin Ba 6eMOpUX0M 3aHOHa
14.02.02 BorupmHoci
14.02.04 T661 mexHaT

Wemounos K.U.

a.1.T., npodeccop
LywaHbe, ToyuKucmMoH
14.01.08 Tn66m atdon
14.03.09 MacyHMATWIMHOCUUN KNNHUKA,
annepronorvs

PaxmoHos 3.P.
a.1.T., npodeccop
LywaHbe, ToyukucmoH
14.01.09 bemopunxom cMpoATiA
14.02.02 BorupmHoci

Cyukos U.A.
O.W.T., AOTCEeHT
PasaH, Poccus
14.01.13 Tawxwucu Wybow, Hypmdon
14.03.02 AHaTtomuAamn natonori
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Xamupos H.X.
y3Bu BobacTan AMUT, a.u.T., npodeccop
JywaHbe, ToyukucmoH
14.01.05 bemopwxoun gun
14.01.06 PyxwmuHocin
14.01.22 TapbogumHoci

Xybytna M.LL.
akagemukn AUP, a.u.T., npodeccop
Mockea, Poccus
14.01.24 NaiiBaHACO3M Ba Y3BXOW CYHbI
14.01.23 Yponorua

LLYPOU TAXPUPUA

An-LWykpu C.X.
AM.T., npodeccop
CaHkm-llemepbype, Poccus
14.01.23 Yponorua
14.01.12 CapaToHLWMHOCH

AnsaytauH P.H.
AM.T., npodeccop
Mockea, Poccus
14.03.06 ®apmakronorus, Gapmakonorvam KIMHUKM
14.01.11 bemopwxou acab
14.02.03 CuxaTtvmn yomea Ba TaHAYpYyCTA

AmupacnaHos A.T.
akagemukn AUTP, AMO, a.1.T., npodeccop
boky, O3apboliyoH
14.01.12 CapaToHLWMHOCH
14.01.15 OceblmHoCH Ba pasaoan

Aptukos K.I.
AM.T., npodeccop
JywaHbe, ToyukucmoH
14.01.31 Yappoxuu Tapmumia
14.01.17 Yappox#n
14.01.14 JaHAOHNM3ULWKA

Auwypos F.F.
AM.T., npodeccop
JAywaHbe, ToyukucmoH
14.01.14 JaHAOHNM3ULWKA

bab6aes A.
MD, PhD
Hio-Mopk, UMA
14.01.05 bemopwxoun gun
14.01.13 Tawxwcu Wybow, Hypwmndon
14.01.04 bemopunxou gapyHi

boboxoyaes O.U.

AM.T., npodeccop
LAywaHbe, ToyukucmoH
14.01.16 CunwmHockh
14.03.09 MacyHWATLWMHOCUW KNUHUKHA,
annepronorua

boxsH B.10.
AM.T., npodeccop
Mockea, Poccus
14.01.12 CapaToHLWMHOCH
14.01.02 fapypwmHoci

Bpuko H.U.
akagemuku AUP, a.n.T., npodeccop
Mockea, Poccus
14.02.01 bexgowTin
14.01.09 bemopwxom cMpoATii
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byrposa O.B.
AN.T., npodeccop
OpeHbype, Poccusa

14.01.22 TapbopwmHoch
14.01.02 fapyplumHoch
14.01.04 bemopvxoun fapyHin

Bacunesa U.A.
AN.T., npodeccop
Mockea, Poccus
14.01.16 CunwmHocH
14.01.09 bemopwxom cMpoAaTii
14.02.03 Cvxatn yomea Ba TaHAypyCTA

Bonueropckuii U.A.
AN.T., npodeccop
YenabuHck, Poccus
14.03.06 ®apmakonorus, GapmMakonoruam KIMHUKA
14.01.16 CunwmHocH
14.01.06 PyxwmHoc#

fonbos A.Y.
y3Bu Bobactan AMUT, a.u.T., npodeccop
JywaHbe, ToyukucmoH
14.01.26 Yappoxuu Ann Ba parxou XyHrapa,
14.01.13 Tawxucu Wwywvor, Hypwmndon

laitko I.B.
akagemukn AMUT YkpauHa, 4.1.T., npodeccop

Kues, YkpauHa
14.01.15 OceblmHocK Ba pasnoan

T'ynuu A.B.
AW.T., npodeccop
Tambos, Poccusa
14.03.06 ®apmakonorns, GapMakonoruam KAMHUKA
14.03.03 ®usmonorman natonori

14.01.08 Tn66M atdon

Tymepos A.A.
A.W.T., npodeccop
Yoha, Poccus
14.01.19 Yappoxuu atdon

Damynuu U.B.
AW.T., npodeccop
Mockea, Poccus
14.01.11 bemopuxou acab
14.01.06 PyxwmHoci

[ora A.B.
AW.T., npodeccop
Mockea, Poccus
14.01.07 Bemopuxou yawm
14.01.12 CapaToHLwWwuHoCH
14.01.24 NaitBaHACO3/ Ba Y3BXOM CYHBI



3undsaH A.A.
AM.T., npodeccop
EpesaH, AbMaHUCMOH
14.01.07 bemopmxom yawwm

3n0THUK A.

AN.T., npodeccop
besp-Lliesa, N3poun
14.02.20 MHWOPLWWHOCK Ba TaxAMPOMY3id
14.01.18 Helipoyappoxi

N6opos X.W.

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

14.01.20 MHWOPLWMHOCK Ba TaxAMPOMY3id
14.01.23 Yponorua

Wockosuy A.
AM.T., npodeccop
Uepycanum, N3poun
14.01.20 MHWOPLWKWHOCK Ba TaxAMPOMY3id
14.01.01 MomonusuLLKi Ba beMoprxom 3aHOHa
14.02.03 CvxaTm yomea Ba TaHAypyCTA

KanawHukosa J1.A.
AM.T., npodeccop
Mockea, Poccus
14.01.11 bemopuxou acab

Kanmukos E.JN.
H.W.T.
®pexeH, OnMoH
14.01.13 Tawxwcu Wybor, Hypwmndon
14.01.26 Yappoxuu Ann Ba parxou XyHrapa,

Kamunnosa M.1.
0.W.T., [OTCEHT
AywaHbe, ToyukucmoH
14.01.01 MomonusuLLKi Ba eMoprxom 3aHOHa
14.02.03 CvixaTm yomea Ba TaHAypyCTA
14.01.02 fapyplwmHoci

Kocumos O.U.

AM.T., npodeccop
JAywaHbe, ToyukucmoH
14.01.10 bemopwxom nycTy 3yxpasi
14.01.09 bemopwxomn cMpoATi

Kucuua B.W.

AM.T., npodeccop
Mockea, Poccus
14.01.10 bemopwxom nycTy 3yxpasi
14.01.09 bemopwxomn cMpoATi

Knasesa /1.A.
AM.T., npodeccop
Kypck, Poccusa
14.01.22 TapbogwmHocw
14.01.02 fapypwmHocih
14.01.04 Bemopuxou gapyHin

Konoswmo K.
AM.T., npodeccop
MunaH, Umanua
14.02.01 bexpowTin
14.02.03 CvixaTm yomea Ba TaHAypyCTA
14.02.04 Tn66n mexHat

Kyp6oHos Y.A.
y38u Bobactan AMWUT, 4.u.T., npodeccop
JaHzapa, ToyukucmoH
14.01.31 Yappoxuu nnactvki
14.01.15 OceblwmHoCH Ba pasaoan
14.01.18 Helipoyappoxi

MakKyLwKuH E.B.
A.W.T., npodeccop
Mockea, Poccusa
14.01.06 PyxwmHoci
14.02.03 Cvxatvin yomea Ba TaHAypyCTA
14.01.08 Tn66M atdon

Mupwoxin M.

A.W.T., npodeccop
Mapuxc, ®apoHca
14.03.03 ®usmonorman natonori
14.01.12 CapaToHLWwuHoCH
14.01.05 bemopuxomn aun

Myxamaauesa K.M.
O.0.T.

JywaHbe, ToyukucmoH
14.01.10 bemopuxom nycTy 3yxpasi
14.01.02 FapyawmHocih
14.03.09 MacyHMATLIMHOCUWN KNNHUKIA,
annepronorus

Hasapos T.X.

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

HakoHeuHa A.A.
y3Bu BobacTam xopuyumn AMUT YkpauHa,
A.W.T., npodeccop
Xann, bBpumaHusau Kabup
14.03.09 MacyHMATLIMHOCUWN KNNHUKIA,
annepronoruna
14.01.08 Tn66m atdon

HopkuH U.A.

A.W.T., npodeccop
Capamos, Poccusa
14.01.15 OcebwmHoCH Ba pasaoan
14.01.18 Helipoyappoxi
14.03.03 ®usmonorman natonori

MNepayeHko E.T.
akagemunkn AMUT YKpawnHa,
A.W.T., npodeccop
Kues, YkpauHa
14.01.18 Helipoyappoxi
14.02.03 Cvxatvin yomea Ba TaHAypyCTA

PypeHok B.B.

A.W.T., npodeccop
MuHcK, benapyc
14.03.01 AHaTomuAn ogam
14.03.02 AHaTtomuAamn natonori
14.01.05 bemopuxoun aun

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

Pycramosa M.C.
AM.T., npodeccop
AywaHbe, ToyukucmoH
14.01.01 MomonusuLLKi Ba 6eMoprxom 3aHOHa
14.02.03 CuxaTtvn yomea Ba TaHAYpYyCTA
14.01.02 fapypwmHoci

ConomatuH U.U
AM.T., npodeccop
Puza, /lameus
14.01.07 bemopmxom yawm

CyntoHos Y.4.

AM.T., npodeccop
AywaHbe, ToyukucmoH
14.01.26 Yappoxuv Ann Ba parxou XyHrapa,
14.01.13 Tawxwcu Wybow, Hypwmndon

CyéduaHos A.A.

AM.T., npodeccop
TiomeH, Mockea, Poccus
14.01.18 Heipoyappoxi
14.01.13 Tawxwcu Wybow, Hypmndon
14.03.01 AHaTomuAK ogam

Tpesy6os B.H.
AM.T., npodeccop
CaHkm-llemepbype, Poccus
14.01.14 JaHAOHNM3ULWKA

dorr .P.
AT, npodeccop
Tcropux, LLiselimcapus
14.01.17 Yappox#n
14.01.20 MHWOPLWMHOCK Ba TaXAMPOMY3ii
14.01.26 Yappoxuv Ann Ba parxou XyHrapa,

LLykypos ®.A.

AM.T., npodeccop
AywaHbe, ToyukucmoH
14.03.03 dusmnonornav natonori
14.01.11 bemopwxou acab
14.02.04 Tn66M mexHaT

Ocynos LLL.A.
O.W.T., LOTCEHT
CamapKaHo, Y3beKkucmoH
14.01.17 Yappox#n
14.01.19 Yappoxuv atdon
14.01.08 Tn661 atdon
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INABHbIN PEQAKTOP

T'ynos M.K.
A.M.H., npodeccop
AywaHbe, Tad#uKUCMaH
3.1.9. Xvipyprua
3.1.14. TpaHCNNAHTONOTMA U UCKYCCTBEHHbIE OPraHbl
3.1.16. MnacTnyeckan xvpyprua

3AM. MABHOIO PEQAKTOPA

Hoaxoes A.C.
A.M.H., AOLEeHT
JywaHbe, Tad#uKUCMaH
3.1.21. Nepnatpua

KanutoHoBsa M.I0.
O.M.H., npodeccop
Koma CamapaxaH, Manatizus
3.3.1. AHaTOMMA YenoBeKa
3.3.2. Matonornyeckas aHaTommsa

OTBETCTBEHHbIA PEOAKTOP

baparos A.K.
K.M.H., AOLEHT
JywaHbe, TaO#uUKUCMaH
3.1.15. CepaeyHo-cocyancTasa Xxupyprua
3.1.1. PeHTreHIHA0BACKYNIAPHAA XMPYPrua

PEAAKUMOHHAA KONNETUA

babaes A.b.
O.M.H., npodeccop
JywaHbe, Ta0#uKUCMaH
3.2.1. TurneHa
3.2.4. MepgyumHa Tpyaa

[oaxoesa M.®.
akagemuk HAHT, o.m.H., npodeccop
JywaHbe, Tad0#uKUCMaH
3.1.4. AKywepcTBO U rTMHEKONOTUA
3.2.2. 3nugemmnonorua
3.2.4. MepgyumHa Tpyaa

WUcmounnos K.N.

AO.M.H., npodeccop
JywaHbe, TadO#uKUCMaH
3.1.21. Nepnatpua
3.2.7. Annepronorma n UMMyHonorma

PaxmaHos 3.P.
O.M.H., npodeccop
JywaHbe, TaO#uUKUCMAH
3.1.22. UHdeKumoHHbIe bonesHn
3.2.2. 3nugemmnonorua

CyukoB U.A.
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OCOBEHHOCTU COCTOSIHUSI MOTOPHO-DBAKYATOPHOWV ®YHKIIVN XKT Y
I'EPOHTOAOI'MYECKUX ITAITMEHTOB 11PN DHAOIIPOTE3SNPOBAHNN CYCTABOB
HA ®OHE CA II TUITA

CI. KMPUAVHA, I'.T. CMPOTA, B.C. CMIPOTA, E.IO. IBAHOBA, A.®.TYCEB

Hay‘lHO-I/ICC/leAOBaTeA])Cl(Oe oTAaeAeHre aHeCTe3MOAOTUM 1 peaHI/IMaTOAOl'I/II/I, HOBOCI/IGI/IPCK}/II;I Hay‘lHO-I/ICCAEAOBaTeA])CK]/II;I I/IHCTI/ITyT TpaBMaTOAOI']/II/I n OpTO-
neauu um. 5.7 Iuspsana, Hoocudupck, Poccniickas Peaeparist

Lienb: M3y4ynTb COCTOAHME MOTOPHO-3BaKyaTopHOW GyHKLUMK (MI®D) KT c onpeaeneHvrem B3anMOCBA3M MeX Ay NOKa3aTeNaAMmn ypoBHEN MnKemMuye-
CKOro NpodunsA, KAMHUYECKMX NPOABNEHMUI FAaCTPOIHTEPONIOTMYECKUX CUHAPOMOB U TUMIOM MOTOPHbIX HapyLeHnid KT y repoHTONOrMYecKuxX nauu-
€HTOB ¢ caxapHbiMm AnabeTom Il Tuna (CA Il) npu sHAONPOTE3UPOBAHUM CYCTABOB.

Matepuan u metoabl: B UCCEA0BaHMM NPUHMMANO yyactue 350 naumeHTos ctapwe 70 net (7615,0) c apTpo3amu u conytcTaytowmm CA Il. MO
KT usyyeHa meToZom KOMNbloTepHoM poHoaHTeporpadum (KO3T). Kpome Toro, npoBeséH MOHUTOPUHT NokasaTenei ypoBHA munkemuu (YF). Ons
BbIABNEHUA Koppenauuii mexay YT Ha MOMEHT 3anucy GOHO3HTEPOrpamMMm U JaHHbIMM NoKasaTtenei MMKMPOBAHHOMO remoriobuHa ¢ cocToaHnemM
M3® HKT ycTaHOBNEHbI OLLEHOYHbIE TOYKM UCCAef0BaHMA: 1) HAaTOLaK; 2) SHTepasbHOe NMUTaHWe CNeLuannu3npoBaHHON CMECHIO METOAOM CUMWHTA;
3) Nnpuém racTpoKMHETUKA.

Pesynbratbl: meTogom KO3I BbIABAEHO TPU TUNA KULIEYHON NEPUCTANBTUKU (TUM BOJHBI — CNabblii, YMEPEHHBIW, CUbHbIN). 3aBUCMMOCTb MeXayY
M3® KT u YT oTobpaskeHa B BUAE KOIGOULMEHTA C YCAOBHBIM HAa3BaHUEM KMHTECTUHANbHbIN MUK pakTop» (UM®). YcTaHOBAEHO, YTO KAMHUYECKMue
NPOSABNEHNUS TAaCTPOIHTEPOIOTUYECKUX CUHAPOMOB KOPPEIMPYIOT C 06BEKTUBHBIM NOKasaTenem coctosHua MI® KKT (UN®) (r=0,6; p=0,012) n Y
(r=0,54; p=0,021). BbisBneHo, 4TO NPMU NPUEME CTaHAAPTHOW NUTATENbHOW CMECU ANA HYTPUTUBHOWM NOAAEPIKKM CHUMKAETCA MOTOPHAA aKTUBHOCTb
KT 1 noBbllWaeTcs ypoBeHb INIMKEMUM, HECMOTPA Ha BOBPEMA MPUHATbIE CaXapOCHMXKaoLMe npenaparbl. [o3Tomy Heobxoanm Npuém cneumanu-
3MPOBAHHOW CMECU M FaCTPOKMHETMKA, KOTOPbIE YCKOPSIOT 3BaKyaLmio 13 BepXHux otaenos KKT. Mexay YT 1 nepuctanbTMyeckol akTuBHOCTbO KT
BbifBNEHa Koppenaumsa (r=0,49; p<0,001).

3aK/0ueHUe: OLEHKA COCTOAHMA U BbiABNEHWE HapyweHnit MI® KT, a TakKe MOHUTOPUHT YT NO3BONAIOT ONPeaennTb TaKTUKY eyeHuns. Takum 06-
pasom, KoppeKuua HapyLeHnit MO® KT Ha ocHOBe paHHEero SHTepaNbHOTo MUTAHUA METOAOM CUMUHTA C MPUMEHEHVEM FraCTPOKMHETUKOB AB/IAETCA
0b60ocHoBaHHON. [laHHaA AWarHOCTUYECKan KoHLenuua obecneynsaeT NOHUMaHWE NPOLLECCOB, MPOUCXOAALLMX NPU XPOHUYECKOM KULLIEYHOW HeaocTa-
To4yHocTU (XKH) Ha doHe CA, Il y repOHTONOrMYECKUX NALMEHTOB, U NO3BO/IAET BbIOPaTh PaLMOHANbHYIO Tepanuio.

KntoueBble cnoBa: MomopHo-38akyamopHasa pyHkyuaA KT, Kokcapmpo3, 20Hapmpo3, a3HOoNpome3uposaHue, cmapyeckuli ospacm, caxapHeili Ou-
abem Il muna.

Ona umutupoBaHua: Kupuamda CU, Cupora [T, Cuporta BC, MBaHoBa EHO, [yceB A®. OcobeHHOCTU COCTOAHWUA MOTOPHO-3BaKyaTOpHOM dyHKLMM HKKT y re-
POHTONIOTMYECKMX MALMEHTOB NPY IHAOMNPOTE3MPOBAHUM CYCTaBoB Ha doHe C, Il Tuna. BecmHuk AsuyerHsl. 2021;23(3):324-33. Available from: https://doi.
org/10.25005/2074-0581-2021-23-3-324-333

GASTROINTESTINAL MOTOR FUNCTION IN GERIATRIC PATIENTS WITH TYPE 2
DIABETES MELLITUS UNDERGOING JOINT REPLACEMENT

S.I. KIRILINA, G.G. SIROTA, V.S. SIROTA, E.YU. IVANOVA, A F. GUSEV

Anesthesiology and Resuscitation Research Department, Novosibirsk Research Institute of Traumatology and Orthopedics named after Ya.L. Tsivyan,
Novosibirsk, Russian Federation

Objective: To study the pattern of the gastrointestinal (Gl) motility and determine the relationship between the indicators of glycemic profile,
clinical manifestations of Gl syndromes and the type of Gl motility impairment in geriatric patients with type 2 diabetes mellitus (T2DM) during joint
replacement surgery.

Methods: The study involved 350 patients over 70 years old (76+5.0) with osteoarthritis (OA) and concomitant T2DM. GI motility was assessed using
computer-aided phonoenterography (CPEG). In addition, monitoring of the level of glycemia (GL) was carried out. To determine correlations between
the GL during CPEG and the level of glycated hemoglobin with the GI motility indicators, the assessment points of the study were specified as: 1) with
empty stomach; 2) enteral nutrition by sipping; 3) administration of gastrokinetics.

Results: The CPEG method revealed three types of intestinal peristalsis (with weak, moderate and strong wave types). The relationship between Gl
motility and GL was characterized by an «intestinal peak factor» (IPF) coefficient. It was found that the clinical manifestations of Gl syndromes correlate
with the objective indicator of the GI motility, such as IPF (r=0.6; p=0.012); and GL (r=0.54; p=0.021). It was shown that when taking a standard
nutritional formula for nutritional support, the Gl motility decreases while the level of glycemia increases, despite the timely taken antihyperglycemic
drugs. Therefore, it is necessary to prescribe a specialized nutritional mixture and gastrokinetics, which accelerate the evacuation from the upper
gastrointestinal tract (GIT). A correlation was found between GL and GI motility (r=0.49; p<0.001).

Conclusion: Detection and assessment of the Gl motility disorders, as well as GL monitoring, allow to determine the treatment tactics. Thus, the
correction of GI motility impairment using early enteral nutrition by sipping with intake of gastrokinetics is justified. This diagnostic concept provides
an understanding of the processes occurring in chronic intestinal failure (CIF) in geriatric patients with T2DM, and allows to choose rational therapy.
Keywords: Motility, gastrointestinal tract, coxarthrosis, gonarthrosis, joint replacement, old age, type 2 diabetes mellitus.

For citation: Kirilina SI, Sirota GG, Sirota VS, Ivanova EYu, Gusev AF. Osobennosti sostoyaniya motorno-evakuatornoy funktsii ZhKT u gerontologicheskikh

patsientov pri endoprotezirovanii sustavov na fone SD Il tipa [Gastrointestinal motor function in geriatric patients with type 2 diabetes mellitus undergoing joint
replacement]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(3):324-33. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-324-333
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BBEOEHMUE

HaceneHve 3emnn cTpemuTenbHO cTapeet. [nobanbHoW npo-
61emoii MUPOBOI 3KOHOMMKM B XX BEKE CTAHOBUTCA CTapOCTb Kak B
6oraTblIx, TaK 1 B pa3BMUBatoLLMXCcA cTpaHax [1]. 3ta npobnema ectb 1 B
Poccvm, noaTomy rocysapcTBO OKa3blBaeT NOAAEPKKY JaHHOM rpynne
HaceNeHns B COLMANbHOM M MeaMUMHCKOM nnaHe [2, 3]. Ocoboe me-
CTO B rOCYAapPCTBEHHbIX NPOEKTaX 3aHMMAKOT NPOrpaMMbl OKa3aHMA
MEAMLMHCKOW NMOMOLLY, B TOM YKC/Ie BbICOKOTEXHONOMMYHOM. Mpeso-
CTaB/IEHME BbICOKOTEXHOIOTMYHON MeANLMHCKOM NOMOLLLM NO3BONAET
YNYYLIWTb KaYeCcTBO KM3HU NALMEHTOB MOXMIOTO U CTapyYeCKoro Bo3-
pacta. OfHMM M3 HaNpPaBAEHWI BbICOKOTEXHONOMMYECKOW MOMOLLU
ABNAETCA TOTA/NbHOE 3HA0NPOTE3MPOBaHME MO NoBoAy bonesHen cy-
CTaBOB 1 nepesomos [4-6].

KAMHULMCTBI BO BpemA BbINOSHEHUA ONepaLiuii CTa/KUBakoTCA
C MHOMECTBOM NPobaem y repOHTONOMMYECKUX MALLMEHTOB, NO3TOMY
npv NN1aHUPOBaHUM ONepaLLMii HYXHO Y4MUTbIBaTb BCe GaKTOPbI PUCKa
[7, 8]. LnA nauMeHTOB NOMKKU/IOTO U CTapYeCKOro Bo3pacTa ¢ 3abonesa-
HUAMM CYCTaBOB XapaKTepeH BbIPaXKeHHbI NOAMMOPOUAHBIN cTaTyC
Ha GOHe MHBONIOTUBHBIX U3MEHEHWNIA OPTraHOB 1 CUCTEM. YA3BUMbIM Y
[AaHHOW rpynnbl naumeHToB asnsetca XKKT [8]. B pesynbrate gautens-
HOrO MPYMEHEHWA HeCTEPOUAHbIX MPOTUBOBOCNANNTENbHBIX CPEACTB
(HNBC) Ha pOHE MMEOLLMXCA BO3PACTHLIX USMEHEHMI CIU3UCTON AK-
arHOCTUPYIOTCA FacTPO-3HTEPO-KONOHOMNATUMM C HapyleHnamn M3
KT 1 BUOOB NULLEBAPEHMA C PA3BUTUEM HYTPUTUBHOMN HEAOCTaTOY-
HOCTH, KOTOpas ABAAETCA GAKTOPOM pUCKa NpY onepaLymax SHAONPO-
Te3nposaHusa [9].

OfHUM U3 KOMOPBUAHBIX COCTOAHMI B KNMHUYECKON NPaKTUKe
Y FePOHTONOMMYECKMX NALMEHTOB ABNAETCA COYeTaHMe apTpo30. ¢ CJ,
Il 1 NPUCOEANHMUBLUUMUCA XPOHUYECKMMM OCNOKHEHWUAMU — Anabe-
TUYECKOW PETUHO-, Hedpo-, HeMponaThel U CUHAPOMOM AnabeTnye-
cKolt ctonbl [10-12].

Mostomy HapyweHua ¢yHKumm KT y naumueHToB CTapyeckoro
BO3pacTa CKNaZbIBAOTCA U3 ABYX COCTABAANOLLMX: racTPO-IHTEPO-KO-
NIOHOMATUM Ha QGOHE WHBOMKOTUBHBIX U3MEHEHUI U AAUTENbHOrO
ToKcmyeckoro aeictama HMBC v anabeTnyeckol aBTOHOMHOM Helpo-
naTUKM, BO3HUKaloLe B pe3ynbTaTe runepravkemun [13-16]. Knunu-
yeckue nposasneHus aucdyHKumm KKT pasnnuHbl: 6oam nocne eapl,
KeNYA0UHO-KULIEYHDBIN AnckomdopT, pedtoKcbl, 3anopbl, auapes ¢
rMnep- ¥ rMnorIMKeMUYECKUMM COCTOAHUAMM, HECMOTPA Ha BOBpeMA
NPUHATbIE CaxapOoCHUKatoLwme npenapaTbl [17]. B 3Toi cBA3M, HeOb-
XOAMMOCTb TOYHOTO NpeacTaBaeHna o MI® HKT Ha stane npesone-
PaLMOHHOIO NNaHUPOBaHUA OYeBUAHA.

LLENb NCCNEQOBAHUA

M3yuntb coctoaHne M3® KT c onpeaeneHnem B3ammocsasm
MeX Ay NOoKa3aTeNaMMN YyPOBHEN IIMKEMUYECKOTO NPOGUASA, KNNHWYe-
CKMX NPOABAEHUI FaCTPOIHTEPOIOTMUYECKUX CUHAPOMOB U TUNOM MO-
TOPHbIX HapyweHui KKT y repoHTONorMyeckmx naumentos ¢ CA4 Il npu
9HA0NPOTE3UPOBAHNUM CYCTABOB.

MATEPUAN U METOAbI

[lM3aiiH uccnefoBaHWA: OAHOLEHTPOBOE, NPOCNEKTUBHOE MUC-
CNefiloBaHMe, KOTOPOe WMHKOPMNOpMpoBano 6asy AaHHbIX, MOay4YeH-
HbIX U3 UCTOPUIA HONE3HM MALMEHTOB NOC/AE XMPYPrUYECKOrO Neve-
HWA B BMAE TOTa/lbHOTO 3HAOMNPOTE3UPOBAHMA TazobeapeHHOro u
KONeHHoro cyctaBoB. Mepuog, neyeHus, cbopa MHPOPMALMM 1 Ha-
6ntopeHna: dpespanb 2015 — pespanb 2020 rogbl. Kpome cTaHAapT-
HbIX METOA0B UCCNEef0BAHUA NALMEHTOB OblN MPUMEHEH LONONHU-
TE/IbHbIA METoZ, MArHOCTUKM — KOMNboTePHas GOHO3HTEpOrpadus

INTRODUCTION

The world’s population is aging rapidly. Old age in both rich
and developing countries is becoming a global problem of the
world economy in the 21st century [1]. This problem also exists in
Russia, therefore the state provides social and medical support to
the senior group of the population [2, 3]. A special role is taken by
the state medical care projects, including high-tech medical aid.
Availability of high-tech medical aid can improve the quality of
life of elderly and senile patients. One of the examples of high-
tech medical aid is joint replacement in patients with joint diseas-
es and fractures [4-6].

During surgery of geriatric patients, clinicians encounter
many problems, therefore, when planning operations, all risk
factors must be taken into account [7, 8]. Elderly and senile
patients with joint diseases are characterized by a pronounced
polymorbidity on the background of involutive changes in the
organs and systems. GIT is most vulnerable in this group of pa-
tients [8]. Long-term intake of non-steroidal anti-inflammatory
drugs (NSAIDs) by patients with age-related changes in the GIT
mucosa leads to development of the gastro-entero-colonopa-
thies with impairment of Gl motility and digestion resulting in
nutritional deficiency, which is a risk factor for the joint replace-
ment surgery [9].

One of the comorbid conditions in geriatric clinical practice
is the combination of OA with T2DM-associated chronic compli-
cations, such as diabetic retino-, nephro-, neuropathy and diabet-
ic foot syndrome [10-12].

Therefore, gastrointestinal dysfunction in elderly OA pa-
tients consists of the two components: gastro- entero- and colo-
nopathy on the background of involutive changes of the gut with
prolonged toxic effects of NSAIDs and diabetic autonomic neu-
ropathy resulting from hyperglycemia [13-16]. Clinical manifesta-
tions of the GIT dysfunction may include postprandial pain, GIT
discomfort, refluxes, constipation, diarrhea with hyper- and hypo-
glycemic conditions, despite the timely intake of antihyperglyce-
mic drugs [17]. In this regard, the need for a deep understanding
of the GI motility pattern at the stage of preoperative planning is
obvious.

PURPOSE OF THE STUDY

To study the GI motility and determine the relationship be-
tween the GL, clinical manifestations of GIT syndromes and the
type of Gl motor disfunction in geriatric patients with T2DM un-
dergoing joint replacement.

METHODS

Study design: a single-centered, prospective study that in-
corporates a database of case histories of patients with hip and
knee replacement. Period of treatment, information collection
and observation were from February, 2015 to February, 2020. In
addition to standard methods of patients’ examination, CPEG was
applied with simultaneous GL monitoring.

An electronic stethoscope was used to record bowel sounds.
The sound was recorded with a sampling rate of 8 kHz and a bit
depth of 16 bits in a 1-channel mode. Lung sounds, heart mur-
murs, and other unwanted sounds in a lower range than intes-
tinal sounds were eliminated by a software. The received signal
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(Kd3r) ¢ ogHOBPEMEHHBIM MOHWUTOPMHIOM MOKa3aTenei ypoBHew
IMKEMUMN.

[nAa 3anucy KULWEYHbIX LWYMOB WMCMONb30BaNCA 3NEKTPOHHBIN
¢doHeHZoCKON. 3BYK 3aMMCbIBA/ICA C YacTOTON AucKpeauTaumm 8 kI,
W Pa3psgHOCTbIO 16 6UT B OQHOKaHaANbHOM peXKuMe. 3BYKU NETKHMX,
cepZieyHble WyMbl, Apyrue HexenaTenbHble 3By4aHUsA, HaxoaALLmMecs
B 60/s1€e HW3KOM [AMana3oHe, YEM KULLEYHbIE LWYMbI, YCTPAHAIUCH C
NOMOLLbIO NPOrPaMMHBbIX CpeacTs. MoNyyeHHbI CMrHan nepeaasan-
CA Ha NepCOHaNbHbI KOMMNbIOTEP, Fe NPOBOAWCA aHAU3 3BYKOBbIX
CUTHaNOB KMLLIEYHbIX LYMOB. [11A BbIBOAA HA 3KPaH 3anucei Kuwey-
HbIX LIYMOB WCMO/b30BaNOCh NporpammHoe obecnevenne Audacity
2.1.2. NEKTPOHHbIN HOHEHIOCKON YCTaHABAMBACA B SNWUracTpab-
HoW obnactTu nog MeveBUAHbIM OTPOCTKOM, Ha 7-8 CM BbiLlle NyrKa.
Bce 3an1cu npoBoaMAMCh NO 3Tanam UCCNeL0BaHUA C OLIEHKOM Nony-
YEHHbIX AaHHbIX B PEXXMUME PeasibHOro BPEMEHM.

MapannenbHo NpoBoauAcs NabopaTopHbIi MOHUTOPUHT YT B
COOTBETCTBUM C KAMHUYECKUMMU PEKOMEHAALMAMU U anroputmamu,
yTBepXAEHHbIMM MuH3apaBom Poccun no BefeHMIO MaLMEHTOB C
CA 1l Ha ambynaTopHOM M CTaLMOHAPHOM 3Tanax. Bce 60/1bHble Bbln
OCMOTPEHBI IHAOKPUHONOTOM COBMECTHO C TepaneBTOM, aHeCTe3no-
JIOrOM-pPeaHnMaToIoroM, TPaBMaTo/10roOM-0pTONeA0M, HEBPOIOTOM,
racTPO3IHTEPO/IOTOM.

Onpefenanncb TONEPaAHTHOCTb NaUMeHTa A4/1A NAaHOBOMO one-
PaTMBHOTO BMELLATENbCTBA, BAPUAHTbI aHECTE3MONOMMYECKO 3aLLUTDI,
dopmmpoBanacb MHAMBUAYaAbHAA NporpamMma KoHTpons Yl B nepuo-
nepauyoHHOM nepuoge. HazHa4yanacb uam bbina NposoNKeHa coveTaH-
HaA KomnnekcHaa Tepanua CA Il, Bkaovatowan npenapatbl BUTAMUHOB
rpynnbl B, anbda-nunoesyto kucnoty. CaxapocHWKatoLwme npenapatbl
y 1ccnesyemblx NaLMEHTOB NPUMEHANNCH TONBKO W3 rpynnbl cynbdo-
HUNMOYEBHHDI (IMBEHKNAMUA, TMKNA3MA, UMENUPUA, nnesus).
[o3bl 66111 NogobpaHbl MHAMBKUAYANBHO, COMNACHO UHCTPYKLMAM MO
NPUMEHEHWIO NpenapaTos, eLwé Ha ambynaTtopHoOM aTane.

B nccnepgoBaHum npuHumanm yyactme 350 naumeHTos, cTpaga-
towwmx CA, 1I, ctapwe 70 net (7615,0), ¢ aptposamu llI-IV cT. Tasobe-
ApeHHoro (n=180; 51,4%) u koneHHoro (n=170; 48,6%) cycTaBos, U3
KOTOPbIX My»4uH 6bi10 70 (20%), eHwmH — 280 (80%). MaumeHTbl,
MMeloLLME CUCTEMHBIE, XPOHUYECKME BOCMaUTE/bHble 3ab0/1eBaHNA
M ONepMpOoBaHHbIe Ha OpraHax GPHOLLIHON NONOCTH, U3 UCCNEA0BAHNA
6b1M UCKAIOYEHDI.

[nutenbHocTb 3aboneBaHuMA cycTaBoB Bapbuposana ot 15 fo 29
net, CA Il — 16x4,8 net. Ha nepsom sTtane uccneaosaHua — cbopa aHa-
MHe3a — ans oueHkn M3 KT b1 NpUMEHEH racTpo3HTeponornye-
CKMI onpocHuK GSRS [18]. Ana onpenenenns ancdyHKummn HKKT u eé
OLEHKM BblNa UCMO/Ib30BaHa WKana ¢ pabounm HasBaHuem «Llkana
XPOHWUYECKOMN KULIEYHOM HepocTaTodHOCTMY. LLikana XKH Bkntouaet
KAMHUYecKne npusHaku gucdyHkumm KT, sHaockonmueckue (Prac,
®KC) 1 MMKpobUonor1yeckme AaHHble, NokasaTtenn 6eNKoBOro Crek-
Tpa nnasmbl KPoBU. BbiaeneHHble nokasaTtenu, B 3aBUCMMOCTY OT Ya-
CTOTbI BCTPEYAEMOCTH, OLieHMBanuch B 6annax (ot 1 go 10 6annos.).

Ha BTOpOM 3Tane uccnegosaHus, ana 06 beKTUBU3ALMM COCTORA-
Hua M3® XKKT, npoBoAMANCH 3aNUCK KULLEYHbIX LUYMOB, U creundu-
LIMPOBANCA TMN NEPUCTANLTUKN METOAOM KOMMbIOTEPHON POHO3HTe-
porpadum (KP3T) ¢ nomoLLbto 31eKTPOHHOrO GOHEHAOCKONA.

CneumnduKaLmMa TMNa NepUCTanbTUKM 3aKkNo4anach B GuKcaumm
W aHanu3e nokasatenei JaHHbIX, NoayYeHHbIX npu KP3M: Acp — cym-
Ma amnamnTyg 3a 1 MuH, Fcp — KonnyecTBo CUrHaioB 3a 1 MUH.

[na oueHkn 3aBucumoct mexay MI® XKKT n aktyanbHbim YT
napannenbHo ¢ KO3 nposogunca MOHUTOPUHT YT

9T0 NO3BO/IMNIO OTPA3UTb AAHHOE COCTOAHME B BUAE MaTeMaTh-
yeckol Gopmysibl, ONPEAENNB COOTHOLLEHME B BUAE KoadduLmeHTa ¢
YCNOBHbIM Ha3BaHMEM «MHTECTUHANbHbIN MUK GpakTop» (UMNP).
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was transmitted to a personal computer, where analysis of the
intestinal sounds was carried out. Audacity 2.1.2 software was
used to display recordings of bowel sounds on the screen. An
electronic stethoscope was put up in the epigastric region under
the xiphoid process, 7-8 cm above the umbilicus. All recordings
were carried out at all stages of the study with a real-time data
assessment.

In parallel, laboratory GL monitoring was carried out in ac-
cordance with clinical guidelines and algorithms approved by the
Russian Ministry of Health for the management of in- and out-pa-
tients with T2DM. All patients were examined by an endocrinol-
ogist together with specialists in internal medicine, anesthesiol-
ogy-resuscitation, traumatology-orthopedic surgery, neurology
and gastroenterology.

The patient’s compliance with the planned surgical inter-
vention was confirmed, options for anesthesia were determined,
and an individual program for GL monitoring in the perioperative
period was set up. Combined complex therapy of T2DM was pre-
scribed or continued, including preparations of vitamins B and
alpha-lipoic acid. Sugar-lowering drugs used by the examined pa-
tients were only from the sulfonylurea group (glibenclamide, gli-
clazide, glimepiride, glipizide). Doses were selected individually,
according to the application instructions of medications, even at
the outpatient stage.

The study involved 350 patients with T2DM, over 70 years
old (76+5.0), with OA stage IlI-1V involving hip (n=180; 51.4%) and
knee (n=170; 48.6%) joints, of which 70 (20%) were men and 280
(80%) women. Patients with systemic, chronic inflammatory dis-
eases and those with history of abdominal organs surgery were
excluded from the study.

The duration of joint diseases varied from 15 to 29 years,
mean duration of T2DM was 16+4.8 years. At the first stage of
the study — anamnesis collection — the GSRS gastroenterolog-
ical questionnaire was used to assess the Gl motility [18]. To
determine and assess Gl dysfunction, a scale with the working
title “CIF Scale” was used. The CIF scale includes clinical signs
of GI dysfunction, endoscopic results (FGDS, FCS), microbiologi-
cal data and serum proteins levels. The allocated indicators, de-
pending on their rate, were presented in points (from 1 to 10
points).

At the second stage of the study, in order to objectify as-
sessment of Gl motility, the intestinal sounds were recorded, and
the type of peristalsis was determined by CPEG using an electron-
ic stethoscope.

Determination of the peristalsis type was based on the CPEG
data: Asp — the sum of amplitudes in 1 min, Fav — the number of
signals in 1 min.

To assess the relationship between the Gl motility and the
GL, in parallel with the CPEG, the GL was monitored.

A coefficient with a conditional name “intestinal peak fac-
tor” (IPF) was calculated using the formula

Fav
PF= ————, where
(GH+Tc)

Fav — the number of signals in 1 min, GH — glycated hemo-
globin, Tc — glycemic index at the time of CPEG recording.

To control the GI motility and GL after meals, the sipping
method was applied using specialized mixtures for clinical nutri-
tion together with gastrokinetic Motilium intake.
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Fcp
NN =—— rpe

(FT+Tc)

Fcp — KonnyecTso curHanos 3a 1 MuH, I'T — MUKMPOBAHHbIN re-
MOrn06uH, Tc — noKasaTenb IMIMKEMUM Ha MOMeHT 3anucu KO3,

[na kKoHTpona coctoaHua MI® XKKT u YT nocne eapl 6b11 npw-
MEHEH MEeTOZ, CUMMHFa Ha OCHOBE CreLManM3MpoBaHHbIX CMecel AN
KAMHWYECKOro NUTaHWUA C NPUEMOM racTPOKMHETUKA MOTUANYMA.

[N OUEHKM COCTOAHUA MUTaHUA OblN UCMOBb30BAH CKPUHUH-
rOBbIii METOZ, ONpeAeneHns HefoCTaTOYHOCTH NUTaHKA no Subjective
Global Assessment (SGA) n nokasaTenb MHAeKca maccbl Tena (UMT).

Bce pacnpeseneHvs HenpepbiBHbIX MOKasatenei 6biau uc-
CnefoBaHbl Ha cornacvMe C HOPMasbHbIM 3aKOHOM pacnpeaeneHus
KpuTepuem LLannpo-Yunka. HopmanbHO pacnpefenéHHble AaHHble
npeacTaBneHbl Kak cpefiHee 3HayeHWe U CTaH4APTHOE OTK/IOHeHWe
(M+SD), HeHopMmanbHO pacnpenenéHHble AaHHble OnucaHbl B BUAE
MeAMaHbl U MeXKBapTUAbHOro MHTepeana (Me [Q1; Q3]). Henpepbis-
Hble 3Ha4yeHuA KDl cpaBHMBANMUCH B rpynnax pasHoN MHTEHCUBHOCTU
HenapameTpuyeckum U-kputepmem MaHHa-YUTHM (Tabn. 1). OuHa-
MMKa nokasatenent MI® KT u yrnesogHoro obmeHa Ha KOHTPO/Ib-
HbIX 3Tamax McCnegoBaHWA TeCTUMPOBasacCb 3HAKOBbIM PAHrOBbIM
Kputepuem BunkokcoHa (Taba. 2). B 1abn. 1 n 2 caenaHa nonpaska
Ha OWMOKN MHOMKECTBEHHOTO CPAaBHEHWA A/1A NONYYEHHDBIX 3HAYEHUIA
p-ypoBHei metofom Xonma-boHpeppoHu. UccnesosaHne Ha Hanu-
Yme MoNapHbIX 3aBUCMMOCTEN NPOBOANIOCL PACYETOM PAHTOBOTO KO-
apoduumeHTa Koppenaummn CnupmeHa C BbIMUCAEHMEM JOCTUFHYTOMO
YPOBHSA 3HAYMMOCTU p. BUHapHbIe AaHHbIe NpeacTaBNeHbl B BUAE KO-
Nnyectsa cnyyaes (% ot obuiero ymcna). CpaBHeHME BblPaXKEHHOCTM
racTPO3IHTEPONOTUYECKMX CUHAPOMOB [0 M MoC/ie npeaonepaLmoH-
HOM NOArOTOBKM NpoBOAMNOCH KpuTepnem Mak-Hemapa. Mposepka
CTaTUCTUYECKUX TMNOTE3 NPOBOAMAACH NPU KPUTUYECKOM YPOBHE 3Ha-
ynumoctu p=0,05, T.e. pasnnyme cYUTanoCh CTaTUCTUHECKMN 3HAYUMBIM,
ecnm p<0,05. Pacyétbl npoBoananck B nporpamme RStudio (Bepcum
1.4.17170© 2009-2021 RStudio, USA) Ha s3bike R (Bepcum 4.1.0 (2021-
05-18)).

PE3YNIbTATbI U UX OBCYXXAEHUE

MpoBesEHHbIV CKPUHWHIOBbLIV MeTog, onpefeneHna HepocTa-
TOYHOCTU NuTaHnA no SGA n MUMT nokasan, 4yto npegnonaraemas u
YMepeHHan HeoCTaTOYHOCTb MUTaHKsA (SGA-B) umenach B 84% cnyya-
eB, a B 16% cny4aes 6bina BbIAB/NEHA BbIPAXKEHHAA HELOCTAaTOYHOCTb
nutaHus (SGA-C).

Mokasatenn UMT, KoTopble B rpynne HabawogeHus bbian pac-
npeaeneHsl B MHTepsane 18,8 [18,1; 21,5] kr/m?, n SGA cocrosT B
3aBMCUMOCTM M KOPPEMPYIOT C NOKasaTenamm wkanbl XKH. Tak UMT
MMEET MPAMYI0 U CUNbHYIO KOPPENALMOHHYH cBa3b ¢ SGA (r=0,76;
p=0,015) 1 NpAmMyt0 CpeaHIO KOPPENALMOHHYIO cBA3b ¢ XKH (r=0,57;
p=0,023); B TO e BpemA BbiAB/eHa NPAMaA CPEAHAA CBA3b Mexay
XKH 1 SGA (r=0,41; p=0,048).

MeTtog, K®3I no3sonun y nccnesyemoit rpynnbl 60bHbIX Bblsi-
BWUTb TPY TUMA KMULLEYHOMN NepUCTansTUKu (Taba. 1).

M3 Bceit BbIBOPKM Tonbko y 30 naumeHToB (8,6%) uHTepBanbl
YPOBHA 3HAYeHW nokasaTenen KO3 cooTBETCTBOBANN YMEPEHHOM
W CUIBHOW NepucTanbTvke. YPOBEHb IMKMPOBAHHOTO reMoriobuHa
6bln MeHblle 6,58+0,2%, Y[ Ha MOMEHT MCCNeAoBaHUA COCTaBAAN
6,5 [6,2; 6,8] Mmonb/n. UMeHHO B 3TOI rpynne He 6blan 3aperncTpu-
POBaHbl FaCTPO3HTEPONOTUYECKME CUHAPOMbI: KOHCTMMALLMOHHBIN,
pedNOKCHbIN U aucnencuyecknid. Takum 06pasom, KAMHUYECKHE U
¢$OoHO3HTEpOrpadUUecKme faHHbIE YKa3bIBAtOT Ha HOpMasbHyto M3
KKT. Onepaummn 3HAONPOTE3UPOBAHMA CYCTABOB ObIIN BbINOSHEHDI

To assess nutritional status, a Subjective Global Assessment
(SGA) screening method for malnutrition was used and a body
mass index (BMI) was calculated.

Normal distribution of continuous indicators was tested by
the Shapiro-Wilk test. Normally distributed data are presented as
mean + standard deviation (M1SD), abnormally distributed data
are presented as median and interquartile range (Me [Q1; Q3]).
Continuous CPEG values were compared in groups of different
intensities using the Mann-Whitney nonparametric U-test (Table
1). The dynamics of indicators of Gl motility and carbohydrate
metabolism at the specified stages of the study was tested by the
Wilcoxon rank test (Table 2). Tables 1 and 2 are corrected to ac-
count for multiple comparison for the obtained p values by the
Holm Bonferroni method. Spearman’s rank correlation coefficient
and its p value were used to determine statistical dependence
of ranking between two variables. Binary data are presented as
the number of cases in % of the total. Comparison of the severity
of gastroenterological syndromes before and after preoperative
preparation was carried out using the McNemar test. Statistical
hypotheses were tested at a critical level of significance p=0.05,
i.e. the difference was considered statistically significant if p<0.05.
The calculations were carried out in the RStudio software (version
1.4.1717© 2009-2021 RStudio, USA) using R language (version
4.1.0 (2021-05-18).

RESULTS AND DISCUSSION

Screening for malnutrition by SGA and BMI showed that
presumptive and moderate malnutrition (SGA-B) was present in
84% of cases, while severe malnutrition (SGA-C) was detected in
16% of cases.

BMI indicator, which in our observation group varied from
18.1to 21.5 (mean 18.8 kg/m?), and SGA correlated with the indi-
ces of the CIF scale. BMI had a direct and strong correlation with
SGA (r=0.76; p=0.015) and a direct average correlation with CIF
(r=0.57; p=0.023); at the same time, there was a direct average
correlation between CIF and SGA (r=0.41; p=0.048).

The CPEG method made it possible to identify three types
of intestinal peristalsis in the studied group of patients (Table 1).

Of the entire sample, only in 30 patients (8.6%) the range of
the CPEG values corresponded to moderate and strong peristal-
sis. The level of glycated hemoglobin was less than 6.58+0.2%, GL
at the time of the study was 6.5 [6.2; 6.8] mmol/L. These patients
did not present with any gastroenterological syndromes, such as
constipation, reflux and dyspepsia. Thus, clinical and phonoen-
terographic data indicate a normal Gl motility in these group of
patients. Joint replacement was performed within 23+1.8 hours
from admission to the hospital. This group of patients had no
complications in the early postoperative period and during up to
12 months follow-up.

Clinically significant gastroenterological syndromes with im-
pairment of the GI motility were detected in 330 (94.3%) patients.
The largest number among examined patients — 250 (71.4%) — had
constipation syndrome; dyspepsia was diagnosed in 170 (48.6%),
reflux — in 190 (54.3%) patients. Two or more gastroenterological
syndromes were observed in 168 patients (48.0%). All patients
showed a weak CPEG type of peristalsis. To identify correlations
between the level of glycemia at the time of phonoenterogram re-
cording and glycated hemoglobin level with GI motility pattern, the
assessment stages of the study were selected (Table 2).
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Tabauya 1 Xapakmepucmuka munog KO3 u ux 3HayeHul y 2epOHMO102U4ECKUX NAYUEHmMOo8 ¢ apmpo3amu ma3obedpeHHbIX U KONEHHbIX
cycmasos npu CA 11

HenapHbii U-Kputepuii

3HaueHuA NoKasarteneu MaHHa-YuUTHu,

Me [Q1; Q3] P-ypOBEHb C NONpPaBKoM
Xonma-boHdpeppoHu
Crabuii cnabblil — ymepeHHbIi:
nabbiit
- <0,001*
(n=320) 18,5 [9,8-22,3]

ACp — NOKasaTesb CYyMMbl aMMANTYA,

YMepeHHbIi cNabblii — CUNbHBIN:

33 1 MUH (n=18) 25,5 [23,4-29,7] =0,017*
CUNbHBIN YMepEHHbIN — CU/IbHBbIN:

(n=12) 33,8 [31,2-41,5] -0,024*
Cnabbiii cnabblit — ymepeHHbI:

s 41,0 [20,3-49,3] <0,001*

Fcp — MOKa3aTe/ib KoinyecTsa YMepeHHbIn Ccnabbll — CUNBbHBIN:

58,0 [52,5-60,7]

CMrHanoB 3a 1 MuH (n=18) <0,001*
C:'”bl”z")”" 80,3 [65,0-90,5] YMepeHHbIN — CUbHbIiA:
n:

<0,001*

NpumeyaHue: * — CTaTUCTUYECKM 3HAUYMMbIE PA3/IMYKA NOKa3aTenel MeX Ay rpynnamm pasHbiX TUNOB BOH; AOCTUTHYTble YPOBHW 3HAYMMOCTM p NPUBEAEHBI C NONPaB-
KoM Ha OWWBKN MHOKECTBEHHOrO cpaBHeHUA Xonma-boHbeppoHu

Table 1 Characteristics of CPEG types and their values in geriatric patients with OA of the hip and knee joints and T2DM

Indicator values Unpaired Mann-Whitney U Test,

Al s LG Me [Q1; Q3] p-level with Holm Bonferroni correction
L Low — Mild:
ow
(n=320) 18.5[9.8-22.3] <0.001*
A_ —indicator of the sum of Mild Low — Strong:
amplitudes for 1 min _ 25.5[23.4-29.7] =0.017*
(n=18)
Strong Mild — Strong:
(n=12) 33.8[31.2-41.5] -0.024*
Low — Mild:
Low
(n=320) 41.0 [20.3-49.3] <0.001*
F ,— indicator of the number of Mild £8.0 [52.5-60.7 Low — Strong:
signals in 1 min (n=18) -0[52.5-60.7] <0.001*
S 80.3 [65.0-90.5] Mild - Strong:
(n=12) <0.001*

Note: * — statistically significant differences in indicators between groups of different types of waves; the achieved significance levels p are adjusted for the Holm
Bonferroni multiple comparison errors

B TeyeHune 2311,8 4acoB C MOMEHTA roCNUTAaAN3aLMM B KAMHKKY. ITa
rpynna naumMeHToB B paHHeM MocaeonepauMoHHOM Nepuoae v npu
nocneaylowem KoHTpose M HabatoaeHnn ao 12 mecAueB OCNOXKHe-
HWI1 He umena.

KNMHUYECKM 3HaAYMMble FacTPOIHTEPONOTMYECKME CUHAPOMbI
C HapyweHuamu M3® KKT 6binm BoissneHsl y 330 (94,3%) nauveH-
T0B. Hanbonbluee KonnyecTso 06cNefoBaHHbIX MMENO KOHCTUMALM-
OHHbIN cMHApom — 250 (71,4%), aucnencuyeckmit AMarHoCTMPOBaH Y
170 (48,6%), pedntokcHbiii —y 190 (54,3%) naumeHTos. [Ba u bonee
raCTPO3HTEPO/IOTMYECKMX CUHAPOMA OTMeYeHbl y 168 nauveHToB
(48,0%). Y Bcex bonbHbIX Ha KPIT onpegenanca cnabbiit TMN nepu-
CTaNbTUKM. [NA BbIABNAEHWUA KOPPENALMIA MEXKAY YPOBHEM FMKEMUU
Ha MOMEHT 3anncy GOHOIHTEPOrPaMM M AaHHLIMM NOKa3aTeNen ru-
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A significant correlation was found between GL and peristal-
tic activity of the GIT (r=0.49; p=0.019).

After the intake of a standard nutrient mixture for nutrition-
al support, the motor activity of the GIT decreases while GL in-
creases, despite the timely taken antihyperglycemic drugs. There-
fore, it was reasonable to take gastrokinetics, such as Motilium,
which accelerates emptying of the upper GIT by increasing the
duration of antral and duodenal contractions, increases the low-
er esophageal sphincter pressure, while gastric secretion is not
affected. The dosage was selected according to the application
instruction: the initial dose was 10 mg, the daily dose was 30 mg,
the duration of administration was 5 days.
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KMPOBAHHOrO remornobuHa ¢ COCTOAHMEM MOTOPHOW dyHKUMM KT
YCTaHOB/IEHbI OLLEHOYHbIE 3Tanbl UcceaoBaHus (Taba. 2).

Mexay YI v nepuctanstyeckon aktmeHocTblo KT BbifBNeHa
3HauYMMmas Koppenauma (r=0,49; p=0,019).

Mpy npuéme CTaHAAPTHOM NWUTATENILHOM CMECU A8 HYTpU-
TUBHOWM NOAAEPIKKN CHUMNKAETCA MOTOpHaA akTMBHOCTb KT u no-
Bbllwaetca Y[, HECMOTPA Ha BOBPEMSA MPUHATbIE CaxapOCHUKaKoLWme
npenapatbl. o03ToMy 6bln1 060CHOBAHHBIM MPUEM TaCTPOKUHETMKA
— MOTUAWMYMA, KOTOPbIV YCKOPAET 3BaKyaLMio U3 BEPXHUX OTAENO0B
KT 33 CYET yBeNIMYEHUA NPOJOIKUTENbHOCTU aHTPANIbHBIX U Ayo-
[eHanbHbIX COKpaLLEeHWI, NOBbIAET AaBAeHNe COUHKTEPA HUKHErO
oTAena NULLEBOAA, NPY STOM He OKa3blBAET AEMCTBUA HA KeNYA0UHYO
cekpeumio. Pexkum go3npoBaHus bl NofobpaH COTNMAacHO MHCTPYK-

At the specified stages of the study and during analysis of
the results obtained, it was noted that the clinical manifestations
of gastroenterological syndromes correlated with the objective
indicator of the GI motility (IPF) (r=0.6; p=0.012) and GL (r=0.54;
p=0.021).

Examination of the Gl motility and the analysis of GL demon-
strated that the timely preoperative preparation using specialized
mixtures for nutritional support and the intake of a medication
improving the GIT motor function significantly reduced the sever-
ity of gastroenterological syndromes. Constipation ceased in 197
(79%) patients (p<0.001), reflux syndrome —in 167 (88%) patients
(p<0.001), while dyspepsia syndrome persisted in almost all pa-
tients (p>0.05).

Tabauya 2 [lokazamenu koHcmaHm M3® KT u yenegodHo20 06MeHa Ha KOHMPOsTbHbIX 3MANax UccAe008aHUA

Il atan PaHroBbiiA 3HaKOBbIN
I aTan JHTepanbHoe LT Kputepui
MNokasatenu KO3 (eq.) M ypoBHU P BBeaeHue aHTepanbHO putep
HaTtowak nuTaHue (cMnNuHr BUNKOKCOHa,
FAnKeMum 10 mr Motuanym ”
Me [Q1; Q3] no 200 mn) Me [Q1; Q3] pP-ypoBeHb C nonpaBKoi
Me [Q1; Q3] ! Xonma-BoHdeppoHun
A _— nokasaTeflb CYyMMbl aMMAUT 19,5 15,1 27,0 1-2:=0,673
w» ¥ ¥A [10,2-24,1] [11,3-22,6] [25,1-29,4] 1-3: <0,001*
3a 1 MUHYTY 2-3: <0.001*
E - nokasatens 43,2 38,0 53,6 1-2:=0,357
Kganecma CUrHanoB 3a 1 MIHYTY [22,8-51,5] [25,1-47,8] [50,1-57,3] 1-3:=0,013*
2-3:<0,001*
7,5 10,1 7,4 1-2:<0,001*
NtoKO3a NAa3mMbl KPOBU, MMOJb/N [6,8-8,1] [9,5-11,4] [7,0-7,7] 1-3:=0,403
2-3:<0,001*
7,1 7,0 7,3 1-2:=0,682
[NMMKNPOBaHHbIN remornobuH, % [6,5-7,6] [6,6-7,6] [6,7-7,5] 1-3:=0,825
2-3:=0,727
UM® — HTeCTUHANbHBIN MUK daK- 2,9% 2,0 3,3% 1-2:=0,037*
T0 [2,4-3,6] [1,7-2,5] [2,9-3,9] 1-3:=0,092
P 2-3:<0,001*

NpymeyaHue: * — cTaTUCTMYECKM 3HAUMMbIE PA3MUMA MOKa3aTenei Mexay rpynnamu Ha KOHTPO/bHbIX 3Tanax UCCAeA0BaHMA; LOCTUTHYTbIE YPOBHU 3HAYMMOCTH P
npuBeaeHbl C NONPABKOM Ha OLWWMBKM MHOXKECTBEHHOTO cpaBHeHUs Xonma-boHdeppoHm

Table 2 Indicators of GI motility and carbohydrate metabolism at the selected stages of the study

Stage | Stage ". . Stage: I!I . Wilcoxon rank test,
e enteral nutrition Enteral administration p-level with Holm
Me [Q1; Q3] [EITETe s 2l G Bonferroni correction
¢ Me [Q1; Q3] Motilium Me [Q1; Q3]
Lo 19.5 19.1 27.0 1-2:=0.673
A, — indicator of the sum of [10.2-24.1] [11.3-22.6] [25.1-29.4] 1-3: <0.001*
amplitudes in 1 minute 9-3: <0.001*
F_—indicator number of signals in 43.2 38.0 236 1-2:20.357
L g [22.8-51.5] [25.1-47.8] [50.1-57.3] 1-3: =0.013*
2-3:<0.001*
7.5 10.1 7.4 1-2:<0.001*
Plasma glucose, mmol/L [6.8-8.1] [9.5-11.4] [7.0-7.7] 1-3:=0.403
2-3:<0.001*
7.1 7.0 7.3 1-2: =0.682
Glycated hemoglobin, % [6.5-7.6] [6.6-7.6] [6.7-7.5] 1-3:=0.825
2-3:=0.727
2.9% 2.0%* 3.3%* 1-2: =0.037*
- intestinal peak factor .4-3. 7-2. .9-3. -3: =0.
IPF - i inal peak f [2.4-3.6] [1.7-2.5] [2.9-3.9] 1-3: =0.092
2-3:<0.001*

Note: * — statistically significant differences in indicators between the groups at specified stages of the study; the achieved levels of p significance are adjusted for the

errors of the Holm Bonferroni multiple comparison
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LK NO NPUMEHeHUI0: HavanbHaa ao3a 10 mr, cytouHas — 30 mr, gm-
TENbHOCTb NPUéma — 5 AHeN.

Ha stanax npoBeaeHUs UCCNEA0BaHMA U aHaM3€e NOYYEHHbIX
pe3ynbTaToB OTMEYEHO, YTO K/AMHUYECKME MPOABAEHWS TaCTPO3HTE-
PONOTNYECKMX CUHAPOMOB KOPPEMPOBaNN ¢ 06bEKTUBHBIM MOKa-
3atenem coctosHua MI® HKT (MNP) (r=0,6; p=0,012) un YT (r=0,54;
p=0,021).

MpoBeaéHHoe obcnepoBaHne MI® KT 1 aHann3 nokasateneun
YI' nokasanu, 4To CBOEBPEMEHHAA NPefonepPaLMOHHAnA NOATOTOBKA C
UCMO/b30BAHMEM CMELMaaM3MPOBaHHbIX CMECer A1 HYTPUTUBHOWM
NOALEPHKKM U NPMEMaA NpenapaTta, YAyyLatoLero MOTOPHYH QyHK-
umto KT, npusena K TOMy, YTO BbIPAKEHHOCTb FACTPOIHTEPONOMU-
YECKUX CMHAPOMOB 3HAYUTENbHO COKPaTMUAACh. KOHCTUMALMOHHLIN
cuHApom 6bin KynuposaH y 197 (79%) naupentoB (p<0,001), ped-
JIOKCHbIV —y 167 (88%) naumeHToB (p<0,001), a AMcnencuyeckuii co-
XPaHWACA NPaKTMYecKn y Bcex (p>0,05).

B 370/t CBA3M, LONONHUTENBHOTO U3ydYeHus TpebyeT aucnencu-
YecKkuin cMHApPoM. BepoAaTHee Bcero, coxpaHeHMe AWMCMencu4eckoro
CMHAPOMA YKa3blBaeT HAa CYLLECTBEHHOE 3HAYEeHUE B NMaToreHese ero
Pa3BUTMA MCMXOIMOLMOHaNbHBIX GaKTOPOB. YPOBEHb MOKasaTesnen
IIMKEMUM N0 MeamaHe 6bin 7,1 [6,5; 7,5] mmonb/n.

MpumeHeHne KO3l meToaa oueHKkn coctoaHnA MIP KT, KoH-
TPONMPOBaHMWe NoKasaTenen U aHanus YT, Cnoib30BaHWe creuuanu-
3MPOBAHHbIX CMECeN ANA HYTPULMOHHOMN NOALEPHKKM NO3BONNAM Bbl-
MONHUTL OMepaLmmn 3HAONPOTE3NPOBAHUA CYCTaBOB B CPOKM OT 4516
4YacoB C MOMEHTA NOCTYNNEHUA B KAMHUMKY, 15 nauueHTam onepaumu
6blM NpoBeaeHbl yepe3 54+2 yaca. PaHHMX NOCNEoNepaLMoHHbIX
OC/NIOXKHEHWI B A@HHOM rpynne He 3aperncTpmposaHo. Mpu ocmotpe
Ha ambynaTopHOM 3Tane (yepes 12 mecsAuUeB nocae BbINUCKK) bblan
BbIAB/IEHbI MO3JHWE OC/OKHEHWA B BUAE NepUNPOTE3HON MHEKLMK
Y TPEX NauMeHTOB, NOTPebOoBaBLUME CPOYHOW FOCMUTANNZALMM C MO-
CNeayowWwmm yaaneHneM KOHCTPYKUMIA. Mpy aHanM3e AaHHbIX UCTO-
pui 601€3HM BbIABAEHO, YTO Y 3TUX BONbHBIX UMENNCH BbIPaXKEHHbIE
HapyweHus M3® KT (cnabblii TUN NepucTansbTMKK) ¢ NpeobnagaHm-
€M KOHCTMMALMOHHOTO CMHAPOMa, HecTabuibHble Nokasatenu Yl B
TeYeHMe CyTOK B NOCAeonepaLyoHHOM NePUOLE U Ha ambynaTopHOM
stane (10,2 [6,8; 14,6] mmosnb/n).

OncdyHkuma KKT y naumeHToB TpaBMaTONOrO-0pTONEANYECKO-
ro Nnpoduna BCTPeYaeTca B KAMHUYECKON NPaKTUKe o4YeHb YacTo. Mpu
TPaBMe NO3BOHOYHMKA OHa NPOABAAETCA OCTPOM KULIEYHON HeoCTa-
TOYHOCTbIO, MPY OPTONEANYECKMX 3a601€BaHNAX HA POHE AIUTENBHO-
ro npumeHeHua HMNBC u nx Tokcuyeckoro AencTema passuaetca XKH.
MposBneHna XKH ycyrybnsaotca y NauMeHTOB repoHTONOMMYECKOro
BO3pacTa NpPW MHBOMOTUBHBIX M3MeHeHMax HKKT, a TakKe Ha ¢oHe
COMYTCTBYIOLLEN NATONOMMM, KaK, HAaNpPUMep, B HaLLeM UCCAEA0BAHUM,
npv Hananumum CA I1. Tak, B Hallel npeablaylieli paboTte Haanume auc-
¢byHKUmK KT B Buge XKH 6b110 BbisiBNEHO Y BCEX NALMEHTOB B A0-
onepaumoHHoM nepuoge — 1743 6anna no wkane XKH [15].

3AKNIOYEHUE

OnddepeHuUMpoBaHHbI NOAX0A, K 0TOOPY NALMEHTOB FrepOHTO-
noruyeckoro Bospacra Ha poHe CA Il Ha NnaHOBYIO OMepaLmio SHAO-
NpPOTE3MPOBAHNA CYCTaBOB ONpaBAaH. MpaBuAbHAA AUArHOCTUYECKAA
KOHUenuua obecneymsaeT NOHMMaHME MPOLLECCOB, MPOUCXOLAALLMX
npu XKH Ha ¢oHe C[J Il y repoHTONOrMYECKMX NALMEHTOB, U NPUBOAMUT
K BblbOpYy 060CHOBaHHOW CTpaTernn Tepanuu.

AneKkBaTHas oLEeHKa COCTOAHMA U BbiBAEHWE HApyLeHWUI1 MID
KT, a Takke MOHUTOPUHT YT [al0T BO3MOXKHOCTb 060CHOBAHHO Bbl-
6paTb TaKTWKY JIeYEHWA U CBOEBPEMEHHO MPOBOAMTb KOPPEKLMIO
HapyweHuit M3® KT Ha ocHOBE paHHero 3HTEPasbHOro NUTaHUA
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In this regard, dyspeptic syndrome requires additional study.
Most likely, the persistence of dyspeptic syndrome indicates a sig-
nificant role of the psychoemotional factors in its pathogenesis.
The median glycemic level was 7.1 [6.5; 7.5] mmol/L.

The use of the CPEG method for assessment of the GI mo-
tility, monitoring of the GL, application of specialized mixtures for
nutritional support made it possible to perform joint replacement
within 45+6 hours from admission to the hospital; 15 patients un-
derwent surgery after 54+2 hours. No early postoperative com-
plications were registered in this group. Outpatient follow-up (12
months after discharge) revealed late complications in the form
of periprosthetic infection in three patients, requiring urgent
hospitalization with subsequent removal of the implant. Case his-
tories analysis revealed that these patients had pronounced im-
pairment of the GI motility (weak type of peristalsis) with a pre-
dominance of constipation syndrome, unstable GL 24 hours after
surgery and at outpatient follow-up (10.2 [6.8; 14, 6] mmol/L).

Dysfunction of the GIT in traumatological and orthopedic
patients is very common in clinical practice. In patients with a
spinal injury, it is manifested by acute intestinal failure, in ortho-
pedic patients with a prolonged use of NSAIDs their toxic effect
leads to development of the CIF. The manifestations of CIF are
aggravated in geriatric patients with involutive GIT changes and
comorbidities, such as T2DM in our study. In our previous work,
GIT dysfunction in the form of 1743 points CIF was revealed in all
patients during the preoperative period [15].

CONCLUSION

A differentiated approach to the selection of geriatric pa-
tients with T2DM for the planned joint replacement is essential.
The correct diagnostic concept provides better understanding
of the processes occurring in CCl on the background of T2DM in
geriatric patients, and leads to the choice of a justified treatment
strategy.

Adequate assessment of the Gl motility and detection of its
impairment, as well as monitoring of GL make it possible to rea-
sonably choose the treatment tactics and provide timely correc-
tion the GIT motor function disorders using early enteral nutrition
by sipping with application of gastrokinetic medications. Appli-
cation of this methodological approach in geriatric patients with
T2DM taking oral antihyperglycemic drugs in the perioperative
period makes it possible to stabilize serum GL significantly reduce
the manifestations of gastroenterological syndromes.

Thus, adequate functioning of the GIT and stable serum GL
are important elements for surgery planning and recovery of the
geriatric patients with T2DM undergoing joint replacement.
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METOZLOM CUMUHIa C NPUMEHEHNEM raCTPOKUHETUKOB. MpumeHeHne
[JAHHOTO MeTOA0NOMMYECKOr0 NoAXoAa Y NaLMEHTOB repoHTONOM-
yeckoro Bo3pacta ¢ C[] |l B nepuonepaunoHHom nepuoae A3ET BO3-
MOKHOCTb CTabMIM3MPOBaTb MOKa3aTENM [JIOKO3bI N13a3Mbl KPOBYU Ha
¢boHe nepopanbHoro Npuéma TabNeTMPOBAHHBIX CaXapOCHUMKAKOLLMUX
npenapaTtos U KAMHUYECKM 3HAYMMO YMEHbLUWUTbL MPOABAEHWA racTpo-
9HTEPONOrMYECKUX CUHAPOMOB.

Takum 06pasom, ageKkBaTHoe QyHKUMOHMpoBaHue KT v cTa-

6uNbHblE NOKa3aTeNn [OKO3bl NNa3Mbl KPOBU ABAAIOTCA BaXKHbIMU
3NeMeHTamu Npu NAaHUPOBAHMM ONepaLymn 1 BbI3A0POBAEHWM NaLy-
€HTOB repOHTO/IONMYECKOro Bo3pacTta Ha ¢poHe CA Il npu aHgonpoTe-
31POBaHMM CYCTaBOB.
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IIAPASUTAPHASI OBCEMEHEHHOCTH IIAO,ZI,OBO-SII‘O,ZI,HOIH IIPOAYKIO NN
ACTPAXAHCKOMN OBAACTUA

C.A. ITEMETOBA!, P.C. APAKE/IbAH?, T.A. LIEHAO?, B.A. IPAEEBA3

1 IlenTtp rurnens: u snugemmoaorun B Acrpaxanckoir obaacru, Acrpaxans, Poccniickas ®egepariust
2 Ka(’pe;lpa I/IH(I)BKL[]/IOHHI)IX 002€e3Hel U DIUAEMUOAOTU, AcTpaxaHCKII TOCy 4apCTBeHHBI MeAUITMHCKII yHUBepcuTeT, AcTpaxann, Poccuiickas Peaepanms
Kannnuecknit poguasnsiin gom um. 10.A. TTacxaaosoit, Actpaxans, Poccniickas Peaeparius

Lienb: M3y4nTb M NpOaHaNN3MPOBaTh Napas3uTapHyo 06ceMeHEHHOCTb NIOA0BO-ArOAHOM NPOAYKLMM AcTpaxaHCKol obnacTu.

Martepuan u metogbl: 66111 NpPoBeAeHbI UcCefoBaHMA 4792 NPob NULLEBbIX MPOAYKTOB, BbINOAHEHO 7776 UccnegoBaHuii. lons nNofoBO-AroLHOM
NPOAYKLMM B CTPYKTYPE BCEX MULLEBLIX NPOAYKTOB cocTasuna 8,9% (n=267), n3 Kotopbix 3,4% (n=9) He cOOTBETCTBOBAN HOPME.

Pe3ynbTatbl: uncio Npob GpyKTOB, HE OTBEYABLUMX NAPA3UTONOMMUYECKUM NOKasaTensm, coctasuio 1,9% (n=2) — B aaHHbIX npobax Hbiin 06HapyKeHbI
HenoAswKHble IMYUHKM Strongyloides stercoralis. Take Ha NapasuTapHyto YUCTOTY BblAM UccaeaoBaHbl NPO6bI ATOAHOM NpoayKummn — 5,3% (n=159),
npepacrasneHHble 13 suaamu. MpoLeHT HeyaoBAeTBOpUTENbHbIX NPob coctasun 4,4% (n=7): 6bian 0bHapyKeHbl MEPTBbIE NUUYKUHKK Strongyloides
stercoralis —57,2% (n=4), aiua Opisthorchis felineus — 28,6% (n=2) u MUKCT-MHBa3mA (Al Toxocara canis + MépTeas MUnNHKa Strongyloides stercoralis)
—-14,2% (n=1).

3aKk/lo4eHne: Hanume AULL reSIbMUHTOB (AL ONMUCTOPXMCA) CBUAETENbCTBYET O 3arpA3HEHUM NoYBbl GpeKanMAMM MHBA3UPOBAHHbIX NtoAel. B aaH-
HOM C/ly4ae uccnesyemble 0b6pasLbl UMeNIM HENOCPEACTBEHHbIW KOHTAKT C KOHTaMUHUPOBAHHOW ANLLAMM Napa3uTa NoYBoi. Hanuume MEPTBLIX NNYM-
HOK CTPOHTWU/INE, U ANL, TOKCOKAPp B UCCNE0BaHHbIX MPObax CBUAETENLCTBYET O 3arpA3HEHUM NOYBbI GeKaMAMU MHBA3UPOBAHHbIX }KUBOTHBIX, @ TaKkKe
0 TOM, YTO A@aHHble NPob6bl OblM 0TOOPaHbI He € AepeBa, @ HeNOCPEACTBEHHO C KOHTAMWHUPOBAHHOM NOYBHI.

KntoueBble cnoBa: napasumapHas 6e3onacHocme, na100080-A200HAA NPOOYKYUA, MOKCOKAPLI, ACKApUObl, CMPOH2uAUdbl, AUYA U AUYUHKU 2eAbMUH-
mos.

Ona uutupoBaHusa: LLiemetosa CA, ApakenbsH PC, LeHpo 71, Uppeesa BA. Mapa3utapHas 06ceMeHEHHOCTb NN0A0BO-ATOAHON NPOAYKL MK ACTpaxaHCKoM
o6nactn. BecmHuk AsuyeHHsol. 2021;23(3):334-41. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-334-341

PARASITIC CONTAMINATION OF FRUIT AND BERRY PRODUCTS OF THE
ASTRAKHAN REGION

S.A. SHEMETOVA!, R.S. ARAKELYAN? G.L. SHENDOQO', V.A. IRDEEVA?

1 Center for Hygiene and Epidemiology in the Astrakhan region, Astrakhan, Russian Federation
2 Department of Infectious Diseases and Epidemiology, Astrakhan State Medical University

3 Clinical Maternity Hospital named after Yu. A. Paskhalova

Objective: To study and analyse the parasitic contamination of fruit and berry products of the Astrakhan region.

Methods: 7776 studies were carried out using 4792 samples of food products. In the structure of all food products, the share of fruit and berry
products was 8.9% (n=267), of which 3.4% (n=9) did not correspond to the norm.

Results: The percentage of fruit samples that failed to meet parasitological parameters was 1.9% (n=2); in these samples, immobile larvae of
Strongyloides stercoralis were found. In addition, samples of 13 berry fruit species were examined for the presence of parasites (5.3%, n=159). The
percentage of suboptimal samples was 4.4% (n=7), in these samples dead larvae of Strongyloides stercoralis were detected in 57.2% (n=4), Opisthorchis
felineus eggs (28.6%, n=2) and mixed invasion of Toxocara canis eggs with dead larvae of Strongyloides stercoralis (14.2%, n=1).

Conclusion: The presence of helminth eggs (Opisthorchis) indicates soil contamination with faeces from infested people. Thus, there was direct contact
between soil and the test samples contaminated with the parasite’s eggs in these settings. Furthermore, dead Strongyloides larvae and Toxocara eggs
in the studied samples indicate that the soil was contaminated with the faeces of infested animals. Thus, the samples were taken not from a tree but
directly from contaminated soil.

Keywords: Parasitic safety, fruit and berry products, Toxocara, roundworms, Strongyloides, helminth eggs and larvae.

For citation: Shemetova SA, Arakelyan RS, Shendo GL, Irdeeva VA. Parazitarnaya obsemenyonnost’ plodovo-yagodnoy produktsii Astrakhanskoy oblasti
[Parasitic contamination of fruit and berry products of the Astrakhan region]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(3):334-41. Available from: https://
doi.org/10.25005/2074-0581-2021-23-3-334-341

BBEAEHME INTRODUCTION

B nocnesHue rogpl BO MHOMMX pervoHax Poccun oTmevaertcs In recent years, in many regions of Russia, there has been

yBe/IMUEHWe Yncaa Cnydaes 3aboneBaHnA YeNoBeKa MHOEKLMOHHbI-
MU 1 NapasuTapHbiMK 3a601eBaHUAMM, KOTOPble HAHOCAT 40CTAaTOY-
HO OLLLYTUMbIi 3KOHOMMYECKUI 1 MaTepuanbHbIi ywep6 [1-5].
Bonpoc coxpaHeHUs M YKPEnIeHus 340PO0BbA HACeNeHWA AB-
NIAETCA OfIHUM U3 OCHOBHbIX HaMpaB/eHWA aeAaTenbHOCTY B Poccuit-
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an increased incidence of infectious and parasitic diseases in hu-
mans, which cause significant economic and material losses [1-5].

Maintaining and strengthening the population’s health is
one of the main priorities in the Russian Federation. Thus, consid-
erable attention is paid to the health of children. An essential role
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ckoii depepaummn. CyliecTBeHHOE BHMMAHWE YAENseTca 340POBbo
feTeli. HemanoBaskHy0 ponb B 3TOM BOMPOCE UrPaeT MoJHOLEHHOE
cbanaHcMpoBaHHOE NUTaHWE, KOTOPOE He TONbKO YA0BNETBOPAET Pu-
3U010TMYECKMM MOTPEBHOCTAM PacTyLLEero opraHMama B OCHOBHbIX
MULLEBbLIX BELLECTBAX M 3HEPIMU, HO M obecneynBaeT nogaepaHue
$V3MYeCKOro U MOPasIbHOTO 30P0Bbs PeBEHKA, ero YCTOMUYMBOCTU K
HebnaronpuATHbIM BHeLWHUM dakTopam [6, 7].

B HacToAwee BpemA O4HOM U3 OCHOBHbIX NMPUYUH KOHTaMUHa-
LMK Pas/IMYHbIX 06EKTOB OKPYKAKOLLLEN Cpesbl ABAAIOTCA aHTPONO30-
OHO3Hble resIbMUHTO3bI [8, 9]. Mpu 3Tom dakTopom pacnpocTpaHeHUs
reNbMUHTO-NPOTO30MHbIX MHBA3WUIM HEPEAKO ABNAETCA 3arpsAsHeHWe
pasNnUHbIX OBBEKTOB OKpY’KatoLLel cpeabl ANLAMU U/UAN ANUYUHKE-
MM TeIbMMHTOB, @ TaKKe LMCTaMM NaTOTeHHbIX KULLIEYHbIX NPOCTei-
LIMX, BCIeAcTBMe COpoca KOHTAMMHUPOBAHHBIX AAHHBIMM areHTamum
CTOYHbIX BOA M CTOKOB KMBOTHOBOZYECKMX KOMMNNEKCOB. Yallle BCero
ANLAMK M/UAN IMYMHKAMU Te/IbMUHTOB, @ TaKXe LMCTaMM1 NaToreH-
HbIX KMLUEYHbIX MPOCTEMLWMX BbIBAOT 06CEMEHEHbI NOYBA, a TaKKe
Arofbl U OBOLUM, BblpaluyBaemble Ha 3emnefenbyeckux nonsax [10,
11].

Bo3byauTtenn paga aHTPONO300HO3HbIX UHOEKLMIA, BbIAENAACH
M3 OpraHM3ma OCHOBHOTO XO3fIMHA BO BHELLHIOW CPeAy, CMOCOOHbI
ONVTENIbHOE BPEMA COXPAHATHCA B MOYBE, OCTaBadACb TaM WMHBa3u-
OHHbIMM, U NPEACTaBAATb OMACHOCTb ANA YeNOBEKa, 0COBEHHO Ae-
TeW. ITO CBA3AHO C TEM, YTO 3arPA3HEHHAA NOYBA MOMKET OKa3aTbCA
MCTOYHWMKOM BTOPUYHOTO 3arpA3HEHMA HAa3EMHbIX U MOA3EMHbIX BOZ,
NPOAYKTOB MUTaHWA PAcTUTENbHOMO NMPOUCXOXKAEHUA U KOPMOB XKK-
BOTHbIX [12].

MccnefoBaHuA Nokasanu, YTO OCHOBHas Macca MMKpobos no-
YBbl HaxoauTCA Ha rybuHe Ao 25 cm. C NOBEPXHOCTU 3arpA3HEHHOM
MOYBbI OHWM MOTYT NPOHWUKATb Ha MYBUHY A0 2 M, B Pe3ynbTaTe Yero
He WCK/IIOYEHO NonajaHue MX B FPYHTOBbIE BOAbl. BausHMe Ha Ku3-
HeCcrnocobHOCTb MMKPOOPraHM3MOB OKasblBaeT Temnepatypa, pH,
B/IAYKHOCTb NOYBbI, MUKPODOHbIe b1oLeHO3bI, bakTepuodarm v mHorve
Apyrve dakTopbl. Hanpumep, CpoKW BbIXKMBAHWUA AWU3EHTEPUIMHDBIX 1
TndonapatndosHbIX GakTepuit B noyse npu Temnepatype 18-28°C
MOFYT JOCTUIaTb B MaKCMMyMe CooTBeTCTBeHHO 142 1 390 gHeit [13].

B Komnsiekce mMeponpuATMiM NO NpoduNaKTMKe NapasuUTapHbIX
6one3Hel cpeamn HaceneHus BeaylLliee MecTo 3aHMMAET OXpaHa U 03-
[OPOBNEHME OKpYHKatoLweit cpeabl [14].

LLENb NCCNEQOBAHUA

M3y4mnTb M NpOaHann3MpPOoBaTh NapasuTapHyto 06ceMeHEHHOCTb
NA0A0BO-ArOAHOM NPOAYKLMM ACTpaxaHCKoi obnactu.

MATEPUAN U METOAbI

Wccneposatenbckas paboTta nposoannack Ha 6ase naboparop-
HbIX NoapasgeneHuit LieHTpa rurveHsl U anuaemuonorum B Actpa-
XaHCKOM 061acTn 1 Ha 6ase nabopatopum Kadeapbl MHGEKLMOHHBIX
6one3Helt U ANUAEMUONOMMM ACTPAXaHCKOTO rocyAapCTBEHHOMO Me-
JLMLMHCKOTO YHUBEPCHTETA.

MccnepoBaHva NNoLOBO-ArOAHONM MPOAYKLUMM Ha NapasuTono-
TMYecKMe NOKa3aTen NPOBOAMANCH B COOTBETCTBUM C PEKOMEHAALM-
AMU METOAMYECKUX YKazaHuit MYK 4.2.3016-12 «CaHuTapHO-napas-
UTONOTVYECKME UCCAeA0BAaHUA NIOL00BOLLHOM, NA0A0BO-ATOAHOMN U
pacTUTeNnbHoOW NpoayKLmMK». Bce 06pasLpl NN1040BO-ATOAHOM NPOAYK-
LMW UCCNEeN0BaIUCh METOLOM MX 3aMa4MBaHUA B AUCTUANMPOBAHHOW
BOZE, OTCTaUBaHUEM U JaNbHENLINM U3yYEeHUEM.

Bcero 3a aHanusupyemblit nepmog, (2013-2019 r.r.) 6bim npo-
BefieHbl uccneioBaHNa 4792 npob NULLEBbIX MPOAYKTOB, BbINOAHEHO

in well-being is played by an adequate and balanced diet, which
satisfies the growing body’s physiological needs in essential nu-
trients and energy. In addition, it ensures the child’s physical and
mental health, conferring resistance to unfavourable external fac-
tors [6, 7].

Currently, anthropozoonotic helminthiases are one of
the leading causes of contamination in various environmental
compartments [8, 9]. At the same time, different environmen-
tal compartments contamination with helminth eggs and/or
larvae, as well as cysts of pathogenic intestinal protozoa, often
factors in the spread of protozoan and helminth infections due
to the livestock complexes wastewater and effluent discharges
contaminated with these agents. Most often, helminths eggs
and/or larvae and cysts of pathogenic intestinal protozoa seed
the soil as well as berries and vegetables grown in agricultural
fields [10, 11].

The causative agents of several anthropozoonotic infections,
being released from the body of the primary host into the exter-
nal environment, can survive in the soil for a long time, remaining
infective and posing a danger to humans, especially children. This
is related to the fact that contaminated soil can be a source of
secondary pollution of surface and ground waters, food of plant
origin, and animal feed [12].

Studies have shown that the bulk of soil microbes are locat-
ed at a depth of 25 cm. From the surface of contaminated soil,
they can penetrate to a depth of 2 m, potentially entering the
groundwater. The viability of microorganisms is influenced by the
ambient temperature, pH, soil moisture, microbial biocenoses,
bacteriophages and many other factors. For example, the periods
of survival of dysentery and typhoid paratyphoid bacteria in the
soil at a temperature of 18°C and 28°C can reach a maximum of
142 and 390 days, respectively [13].

In the toolbox of preventive measures to control parasitic
diseases spread among the population, priority is protecting and
improving the environment [14].

PURPOSE OF THE STUDY

To study and analyse the parasitic contamination of fruit
and berry products of the Astrakhan region.

METHODS

The research was carried out in the laboratories based in
the Center for Hygiene and Epidemiology in the Astrakhan region,
Astrakhan, Russian Federation and the Department of Infectious
Diseases and Epidemiology of the Astrakhan State Medical Uni-
versity.

Studies of fruit and berry products for parasitological indi-
cators were carried out based on the Methodology Guidelines
(MUK) 4.2.3016-12: Sanitary-parasitological studies of fruits and
vegetables, fruits and berries and plant products. All samples of
fruit and berry products were studied by soaking them in distilled
water, settling, after which the samples were subjected to further
research.

For the analysed period 2013-2019, 7776 studies of 4792
food samples were carried out. In the structure of all food prod-
ucts, the percentage of fruit and berry products amounted to
8.9% (n=267), of which 3.4% (n=9) did not correspond to the
norm.
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7776 uccnenosaHuid. lona n1og0BO-Aro4HOM NPOAYKLMM B CTPYKTYpe
BCEX NULLEBbIX NPOAYKTOB, cocTaBuna 8,9% (n=267), 13 Kotopbix 3,4%
(n=9) He cooTBETCTBOBaNN HOPME.

Bce gocTansemble Ha uccnenosaHus 06pasupl Obln 3aKkoau-
poBaHbl. Pa3HuLa B uncie Npob, LOCTAaBAAEMbIX HAa UCCIEA0BAHMS,
6bln1a cBA3aHa C NOTPEBHOCTHIO OCHOBHbIX 3aKa34MKOB.

Cratuctnyeckas obpaboTka pesynbTaToB NPOBOAMAACH MPU MO-
Mol nporpammsbl Microsoft Office Excel u BioStat Professional 5.8.4.
Onpegensany NPoLEHTHOE BbIPaXKeHWe paaa AaHHbIX (%).

PE3YNbTATbI

3a aHanu3Mpyemblit nepuog 6biM NPOBEAEHbI UCCNef0BaHMUA
2986 npob NA0A00BOLLHOM NPOAYKLMK, BbINOAHEHO 5972 uccnepo-
BaHuA (Tabn. 1).

Kak BUAHO U3 NpMBefEHHOM BbliLLe TabauLpbl, Yucio npob Gpyk-
TOB (puC.), HE OTBEYalOLLMX NaPa3UTOOrMUYECKMM NOKa3aTenam, co-
ctaBuno 1,9% (n=2) — 6bIM 0BHapyKeHbl HEMOABUMKHBIE JIMUUHKM
Strongyloides stercoralis. TaK, NONOXUTENbHbIE HAXOAKM OTMEYANUCh
B MCCNefoBaHHbIX npobax abnok — 36,9% (n=39), u3 kotopbIx B 5,1%
(n=2) 6b1n1 0BHaPYKEeHbI MEPTBbIE IMUUHKM Strongyloides stercoralis.
Bo Bcex ocTanbHbiX Npobax GpPYKTOB, pe3ynbTaT UCCNeaoBaHUs bbin
OTPULATENbHbIM.

All samples delivered for research were coded. The differ-
ence in the number of samples provided for research was related
to the main customers’ needs.

Statistical processing of the results was carried out using Mi-
crosoft Office Excel and BioStat Professional 5.8.4. The percent-
age of the data series (%) was determined.

RESULTS

5972 studies of 2986 fruit and vegetable products samples
were carried out (Table 1).

As stated in the table, the number of fruit samples (Fig.) that
did not correspond to parasitological parameters was 1.9% (n=2);
in these samples, immobile larvae of Strongyloides stercoralis
were found. Thus, positive findings were observed in the exam-
ined apple samples (36.9%, n=39), of which in 5.1% (n=2), dead
larvae of Strongyloides stercoralis were found. In all other fruit
samples, the test results were negative.

In addition to fruit samples, research was carried out on the
parasitic contamination of berry products (5.3%, n=157), repre-
sented by 12 species. The percentage of suboptimal samples was
4.5% (n=7). Thus, dead larvae of Strongyloides stercoralis (57.2%,

Tabauya 1 Yucso npob nn00008ouwHOU NPodyKUUU, UCCe008aHHbLIX 8 AcmpaxaHcKkoli obnacmu

HaumeHoBaHue npoayKuum

npo6
Mpnbbl 5
CtonoBas 3eneHb 155
Osowu 2559
PpyKTbI 106
Aroabl 159
Coku 2
Bcero npo6 2986

Bcero uccneposaHo

I'Ip06b|, He oTBevyalouime IKCTEHCUBHOCTb UHBa3UMK,

HOpMmaTusam %
7 4,5

62 2,4

2 1,9

4,4

84 2,8

Table 1 The number of samples of fruit and vegetable products examined in the Astrakhan region

_ TOtaI samples examined

Mushrooms 5
Leafy greens 155
Vegetables 2559
Fruits 106
Berries 159
Juices 2

Total samples 2986
Puc. Yucno npob gpykmos, uccnedo8aHHbIX HA NAPA3UMAapHy 06-
ceMeHEHHOCMb
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Suboptimal The extensiveness of
samples invasion, %
7 4.5
62 2.4
2 1.9
7 4.4
84 2.8

Fig. Number of fruit samples examined for parasitic contamination
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Kpome npob ¢pyKTOB, MPOBOAMAWUCL MCCAEAOBaHWA napa-
3uUTapHOi 0BCEMEHEHHOCTM ArogHoW npoaykumm — 5,3% (n=157),
npeacrasneHHo 12 sugamu. [poOLEHT HeyaoBNETBOPUTENbHbIX
npob6 coctasun 4,5% (n=7): 6biaM 06Hapy*eHbl MEPTBbIE SIMUUHKK
Strongyloides stercoralis — 57,2% (n=4), siiua Opisthorchis felineus —
28,6% (N=2) n MMUKCT-MHBA3MA (aiua Toxocara canis + MEPTBas INUMNH-
Ka Strongyloides stercoralis) — 14,2% (n=1) (tabn. 2).

Kak BUAHO U3 NpuBefEHHON Bbille TabauLpbl, NONOKUTENbHbIE
HaXoZ KM OTMEYANNCh B TPEX BUAAX Ar0A;: apby3 NPoA0BOLCTBEHHDbIN,
BUHOTPag 1 KNybHMKa.

Tak, Ha gonto Npob apbysa NPOAOBONLCTBEHHOTO NMPUXOANIOCH
75,5% (n=120) Bcex npob ArogHol npoaykumun. Yucno npob apbysa
NPOZOBO/ILCTBEHHOTO, HE OTBEYAKOWMX CaHMTapPHO-NAPasnUToNOoMU-
YECKMM HopMaTMBaMm, cocTasuio 3,3% (n=3), rae 6ol obHapyKe-
Hbl MEpTBble NNUnHKK Strongyloides stercoralis v aiua Opisthorchis
felineus —no 50% (no 2 npobbi).

Ha ponto npob BuHOrpaga npuwnocb 5% (n=8) ot uucna
BCex Npob Arod, He 0TBEYANO TMIMEHNYECKMM HopmaTuBam 12,5%
npob (n=1) — 6blAKN BbIABAEHbI MEPTBbIE MUYNHKKN Strongyloides
stercoralis.

TaKe NONOMKMUTE/bHbIE HAXOAKM B BUAE AMUL, U JIMYMHOK refib-
MMHTOB OTMEYaNnCh B 5% (n=8) Npob KNyBHMKK, U3 KOTOPbIX TMTUEHN-
YECKMM HOPMaTUBaM He oTBeYann 25% (n=2): bblnn 0BHapyKeHbI He-

n=4), Opisthorchis felineus eggs (28.6%, n=2) and mixed infection
of Toxocara canis eggs + Strongyloides stercoralis dead larvae
(14.2%, n=1) were found (Table 2).

As stated in the table above, there were positive findings in
three types of berries: food watermelons, grapes, and strawber-
ries.

Thus, the share of food watermelon samples accounted
for 75.5% (n=120) of all samples of berry products. On the oth-
er hand, the number of samples of food watermelon that did
not meet sanitary and parasitological standards was 3.3% (n=3),
where dead larvae of Strongyloides stercoralis and Opisthorchis
felineus eggs were found (50% each, n=2 each).

Grape samples accounted for 5% (n=8) of all berry samples,
with 12.5% of samples not meeting hygienic standards (n=1);
in these samples, dead larvae of Strongyloides stercoralis were
found.

Also, positive results of eggs and helminth larvae were ob-
tained in 5% (n=8) of strawberry samples, of which 25% (n=2) did
not meet hygienic standards; in these samples, immobile Stron-
gyloides stercoralis larvae and Toxocara canis eggs + dead Stron-
gyloides stercoralis larvae were found (50% each, n=1 each).

In addition to the above-mentioned berry products sam-
ples, the following samples were delivered and examined for

Tabauya 2 Yucno npob 7200, uccnedo8aHHbIX Ha NAPA3UMApHyto obcemMeHEHHOCMb

HanumeHoBaHu1e npoayKuum

Apby3 NpoaoBONLCTBEHHbIN 120
BbpycHuKa

BuHorpag,

fonybuka

ExkeBuKa

KnybHuKa

Kntoksa

Obnenuxa

ManuHa
CMopoamHa KpacHas
YepewHs
3emnAHUKa

Bcero 157

N BN O P 00 L W o

Bcero uccnegosaHo npob

Mpobbl, He JKCTEHCUBHOCTb
oTBevYalome HopmaTMBam UHBa3uu, %
4 3,3
1 12,5
2 25,0
7 4,5

Table 2 The number of berry samples examined for parasitic contamination

Food watermelon 120
Lingonberry
Grape
Blueberry
Blackberry
Strawberry
Cranberry

Sea buckthorn
Raspberry
Redcurrant
Cherry

Wild strawberry
Toral 157

N BN OO P 0L WO

The extensiveness of

Suboptimal samples Ed i,

4 3.3
1 125
2 25.0
7 4.5
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NoLBUKHbIE IMUMHKM Strongyloides stercoralis v aiua Toxocara canis
+ MEpTBbIe MYMHKM Strongyloides stercoralis — no 50% (no 1 npobe).

Kpome nepeuncneHHbIxX Bbile Npob ArogHON NpogayKumm, ans
UCCNeN0BaHMA Ha NapasuTapHylo 06CeMeHEHHOCTb JOCTaBAAAMCD W
nccnefoBanuch cnepyrowye npobbl: manunHa — 3,8% (n=6), YyepeluHs
— 2,5% (n=4), ronybuka — 1,9% (n=3), cmopoanHa KpacHasa v 3emns-
HUKa — no 1,3% (no 2 npobe), a Takke BPYCHKUKA, EKEBUMKA, K/HOKBA W
obnenunxa—no 0,6% (no 1 npobe). PesynbTaT MccnefoBaHMA B 4aHHbIX
npo6ax 6bln OTPULATENBHBIM.

OBCYXXAEHUE

OrpomHas ponb B PacnpocTpaHeHUU reNbMUHTO-NPOTO30-
HbIX MHBA3WIA Cpeau YenoBeKa NPUHALIENKUT PasIUYHbIM 0OBEKTAM
OKpYyKatoLLel cpeapl (NoY4Ba, BOAA U NPOAYKTbI NMUTaHUA UBOTHOTO U
pacTUTENIbHOro NponcxoxaeHua). Ikcneptamu BO3 ycTaHOBAEHO, YTO
80% Bcex bonesHei B MUpe CBA3AHO C HEYAOBNETBOPUTEIbHBIM Ka-
YeCTBOM NUTLEBOM BOAbI M HAPYLIEHWUAMM CAHUTAPHO-TUTMEHNYECKUX
HOpM BoAOCHabxeHus. Mpun ynoTpebaeHun Boapl, KOHTAMUHUPOBAH-
HOM AWLAMM M/WAN IMYMHKAMU TENIbMUHTOB M LIUCTaMM MaTOreHHbIX
KWLIEYHbIX NPOCTeMLUMX, B OPraHW3M YenoBeKa MonafaloT AaHHble
NapasuTbl Yalle BCero Npu eé Ucnonb3oBaHUM B HEOUULLLEHHOM Buae
WM HeAOCTaTOYHO NPOKMNAYEHHOM. Tak}Ke NapasnTbl MOTYT MONAcTb
B OpPraHM3Mm 4YenoBeKa MpPU MbITbe€ B KOHTAMWHWUPOBAHHOMN PeYHoW
Boge GPyKTOB man oBoLuei [15].

Napa3suTapHylo 06ceMeHEHHOCTb MPOAYKLMWM PacTUTENBHOMO
MPOUCXOXKAEHMA (GPYKTbI, OBOLLM, 3e/1EHB) U3Y4aN PasHble aBTopbI,
KOTOPbIMW NONYYEHbI Pa3anyHble pe3ynbTaThl. Tak, No AaHHbIM Wca-
KoBoit KT (2013), npu B3aTUM 269 CMbIBOB C OBOLLEN U GPYKTOB B T.
BulKek Bo Bcex cnyyasx pesynbTaT Napa3uToNOrMYecKoro uccneno-
BaHWA COOTBETCTBOBaN HopMme [15].

Mpw nccneaosaHum 7500 Npob GpYKTOB M 0BOLLEN, OTOBPAHHbIX U
uccnefoBaHHbIX B Pecriybnvke AnTaid, napasutapHasa obcemeHEHHOCTb
[aHHbIX npoaykToB coctasuna 0,31%. Bce npobbl oTOMpanunch ¢ npu-
NIaBKOB TOPrOBbIX TOYEK MEIKOro B13Heca M Ha pbiHKax. Kak npaswuso,
B MCCNEA0BaHHbIX 06pasuax bblm 0bHapyKeHbl AlLLa TOKCOKap [16].

WccnenoBaHusa, npoBeaéHHble B ropogax AylaHbe, XyakaHa,
Xopor, BoxTap, NoKa3anu 3arpA3HEHHOCTb ANLLAMM re/IbMUHTOB CTO/IO-
BOW 3e/1eHU, OBOLLEN U Aroa B 27%, 31%, 38% n 18% cnydyaes cOOTBET-
CTBEHHO No ropogam. CornacHo NpoBeAEHHbIM UCCNeoBaHUAM bblna
BbliBNIEHa 60NbLIAA 06CEMEHEHHOCTb ANLAMM re/IbMUHTOB CTONOBOW
3e/1eHW, Arof, oBoLlei, PPYKTOB, KOTOpble NPK yNnoTpedAeHUN B NULLY
He NogBepraancs NpeaBapuUTeNbHON TEpMUYECKO 06paboTke. B aaH-
HbIX 06pa3Liax 6blnM 06HAPYKEHDI ANLLA aCKapua, BNaCOrNaBa, TOKCO-
Kap, a TaK*Ke LUnCTbl niambaunit [17].

MapasuTtapHyto 06cemeHEHHOCTb NA0LOBO-ATOAHON NPOAYKLIMK
B . HUxHeBapToBCKe M3y4yann MocbknHa OB ¢ coasT (2016). Tak, Mmu
6b110 BbIACHEHO, YTO NpY UcCaef0BaHUM 679 Npob Bbian 0bHapyKe-
Hbl AkLa ackapua — 10, Tokcokap — 1 1 onuctopxmca — 2 [18].

KanawHwukoBsa TA ¢ coasT (2016) n3yyanu 8 2014-2016 r.r. napas-
UTapHyto obcemMeHEHHOCTb GPYKTOB, OBOLLEN U 3eneHu B T. AcTpaxa-
HW. Bcero aBTopamu 6bin npoBeaeHbl uccneaosaHua 75 npob nno-
[l00BOLLHOM NpoAyKLMK, B T.4. orypuoB — 15 npob, 6aknaxaHos — 18
npob, kabaukos — 7 npob, KapTodens — 32 npobel, Kanyctbl — 1 npoba
U CBEK/bI — 2 Npobbl. B pe3ynbTate npoBeagHHOMO N1abopaTopHOro
UCCNef0BaHMA B CMbIBAX C KanycTbl U cBeKAbl (Mo 1 npobe) 6binn 06-
Hapy»eHbl MEpPTBblE IMUNHKM Strongyloides stercoralis. B ocTanbHbIx
npobax pesy/nbTaT UccaenoBaHus bbln oTpuuaTenbHbim [19].

B uccnenoBaHuAx, NPOBEAEHHbIX HAaMK, TaKkKe bblin oTMeYe-
Hbl MONOXKUTE/IbHbIE HAXOAKM B BUAE ANUL, U JIMYUHOK FeNbMUHTOB B
npobax GPYKTOB M AroA, 0 YEM CBUAETENLCTBYIOT NPUBEAEHHbIE Bbille
noKasaTtenu.
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parasitic contamination: raspberries (3.8%, n=6), cherries (2.5%,
n=4), blueberries (1.9%, n=3), redcurrants and strawberries (1.3%
each, n=2 each), as well as lingonberries, blackberries, cranber-
ries and sea buckthorn (0.6% each, n=1 each). The test results in
these samples were negative.

DISCUSSION

A considerable role in the spread of helminthic-protozoal
invasions among humans belongs to various environmental com-
partments (soil, water, and food of animal and plant origin). WHO
experts have established that 80% of all diseases globally are as-
sociated with unsatisfactory drinking water quality and violations
of sanitary and hygienic water supply standards. When drinking
water contaminated with eggs and/or larvae of helminths and
cysts of pathogenic intestinal protozoa, these parasites often en-
ter the human body when unrefined or insufficiently boiled water
is used. Also, parasites can enter the human body due to fruits or
vegetables washing in contaminated river water [15].

Several studies were conducted on the parasitic contami-
nation of plant products (fruits, vegetables, herbs), which led to
mixed results. Thus, according to some authors, in 269 vegetables
and fruits washing samples studied in Bishkek, the results of the
parasitological study corresponded to the norm in all cases [15].

Simultaneously, the study of 7500 samples of fruits and veg-
etables taken and examined in the Altai Republic revealed that
the parasitic contamination of these products was 0.31%. All
samples were taken from the counters of retail outlets of small
businesses and in the markets. As a rule, Toxocara eggs were
found in the studied samples [16].

Studies on helminth eggs in leafy greens, vegetables and
berries helminth eggs carried out in the cities of Dushanbe, Khu-
jand, Khorog, Bokhtar showed contamination rates of 27%, 31%,
38% and 18% in the respective cities. According to the studies,
significant contamination of the products was revealed, which
were not subjected to preliminary heat treatment before con-
sumption. In these samples, eggs of Ascaris, whipworm, Toxo-
cara, and Lamblia cysts were found [17].

The parasitic contamination of fruit and berry products in
Nizhnevartovsk was studied by Moskina et al (2016). Thus, in
the study of 679 samples, eggs of Ascaris (10), Toxocara (1), and
Opisthorchis (2) were found [18].

Kalashnikova et al. (2016) studied parasitic contamination of
fruits, vegetables and herbs in the city of Astrakhan in 2014-2016.
In total, 75 samples of fruit and vegetable products were studied,
including cucumbers (n=15), eggplants (n=18), zucchini (n=7), po-
tatoes (n=32), cabbage (n=1) and beets (n=2). The results showed
dead larvae of Strongyloides stercoralis found in washings from
cabbage and beets (n=1 each). In the rest of the samples, the re-
sults of the study were negative [19].

The results of our studies showed positive findings of hel-
minths eggs and larvae of fruits and berries in samples, as evi-
denced by the above indicators.

CONCLUSION

The presence of helminth eggs (Opisthorchis) indicates con-
tamination of soil with faeces from infested people or irrigation
water with the eggs of this parasite. In this case, the test samples
had direct contact between soil and/or water contaminated with
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3AKNIOMEHMUE

Hanuuue auw renbMUHTOB (AlLa ONMCTOPXMUCA) CBUAETENLCTBY-
€T 0 3arpA3HEHUM NOYBbI GeKANUAMM MHBA3UPOBAHHbIX H0AEN, MO
0 3arpA3HEHUM NOMBHbIX BOA ANLL@MM JaHHOTO NapasuTa. B faHHOM
cnyyae uccnegyemble 06pasLbl UMENN HEMOCPEACTBEHHbIN KOHTAKT C
KOHTaMUHMPOBaHHOW AlLLaMK Napa3uTa No4son u/uamn soaoit. Hanu-
une MEPTBbIX JIMYMHOK CTPOHTUUA U ANL, TOKCOKAp B UCCEL0BAHHDBIX
npobax CBUAETENbCTBYET O 3arpA3HEHUM NOYBbI GEKANUAMM UHBA-
3MPOBAHHbIX KMBOTHBIX, @ TAKXKE O TOM, YTO AaHHble Npobbl Obiin
0TO6paHbl He C AepeBa, a HeNoCPeACTBEHHO C KOHTAMWHUPOBAHHOM
nousbl.

parasite eggs. In addition, the presence of dead Strongyloides lar-
vae and Toxocara eggs in the studied samples indicates that the
soil was contaminated with the faeces of infested animals and
that these samples were taken not from a tree but directly from
contaminated soil.
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HEMOTOPHBIE CMUMIITOMBI BOAE3HN ITAPKMHCOHA

H.A. 3APUTIOB!, 4.C. AOAXOEB? C.M. ABAYAAO304A% P.A. JAKAMOAOBA*

1 Kadeapa neBposorum um oCHOB MeAMIIMHCKOI TeHeTnKM, Tag>KMKCKIIT TOCyAapCTBEHHBI MeAULIMHCKIIT yHUBepcuTeT uM. Abyaan nonn Cuno, Aymante,
Pecniy6anka Tagxukucran

2 Kadeapa aerckux 60aesneir No 1, TagKMKCKMI1 TOCyAapCTBEHHbIN MeAMIIMHCKII yHUBepcuTeT uM. AGyaan n6uau Cuno, Aymante, Pecrry6anka Tagxukncran
3 Kadeapa stmaemmoaorun, TaaXuKcKmii rocyjapcTBeHHBIN MeAMIIMHCKII yHuBepcuteT uM. Abyaan nbuan Cuno, Aymanbe, Pecrybanka Tagxukucran

4 Kadeapa sHyTpenHnx 60aesneit N 3, Tag)KMKCKMIT TOCYAapPCTBEHHBI MEAUIIMHCKUI yHUBepcuTeT uM. Abyaan nubun Cuno, Aymante, Pecrry6anka Taaxm-
KUCTaH

Llenb: oueHKa cneundrnyecknx HEMOTOPHbIX CMMNTOMOB 601e3HM MapkuHcoHa (BM) Ha paHHUX (LOKAMHUYECKKX) CTAAMAX 33601eBaHMA C NOMOLLbIO
wkanbl NMSQuest.

Martepuan u metoabl: pecnoHAeHTbl 6biAM pasgeneHsbl Ha 2 rpynnbl. Mepsas rpynna (0CHOBHaA) cocToana u3 43 nNauMeHTOB ¢ NOATBEPKAEHHOM Bl B
Bo3pacTe 51-79 neT, B cpesHem 66,18+7,79 roaa. nutenbHocTb Bl B ocHoBHOW rpynne cocTasuna ot 7 go 28 net (12,65+4,86). 3aech 6biav BbisBIEHDI
cnesytowme Gopmbl: CMeLlaHHas — 28 naumneHTos (65,1%), akuHeTUKo-purnaHas — 9 naumentos (20,9%) v gpokaTtenbHas — 6 60abHbIX (13,9%). BTo-
pas rpynna (KoHTponbHas) 6bina npeacTasneHa 28 iMuammn 6e3 NpPU3HaKoB HelMpoaereHepaTMBHbIX 3aboneBaHui, B Tom Yncne B, u gpyrov Taxeénom
comaTuyecKoii natonoruu. Mx sospact coctasnsn ot 47 oo 81 roaa (64,75+10,05). ConyTcTBytoLLei naToNorMeit (Ha4anbHble CTagnmu, KOMNEHCUPOBaH-
Hble popmbl) y 13 nauneHToB (46,4%) 6binm apTepuanbHan runepTeHsus, y 9 (32,1%) — caxapHblii guaber, y 6 (21,4%) — apTpos.

PesynbTaThbl: TaKMe HEMOTOPHbIE MPU3HAKM, KaK FMNepcannBaLua, CHUKEHHOe 0BOHAHMA, 3aTPYAHEHHOE [N10TaHWe, YXyALeHne NamAaTy, 3anop, no-
BbILLEHHOE NOTOOTAENEHNE, TPYAHOCTb NpU XoAbbe 1 noTeps yBEPEHHOCTM B cebe CTaTUCTUYECKM 3HAaYMMO Yalle Habaoaannc B OCHOBHOW rpynne,
4TO CBUAETENbCTBOBAIO 06 MX XapaKTEPHOCTU ANA NaumeHToB ¢ bI1. MoxHo npeanonarath, YTO 3TM CUMNTOMbI MOTYT NPeACKasaTb pa3sutue bl B
NAaTEHTHOM U NPOAPOMANbHOM Nepuoaax 3abonesaHus.

3aKnioueHue: HeCOMHEHHO, ABUraTeNbHble CUMNTOMbI, BO3HUKatoLme npu b1, cylecTBeHHO HEraTUBHO BAMAIOT HA 06pa3 XM3HM NauueHToB. OgHaKo
aHasM3 HEMOTOPHbIX CUMNTOMOB 60/IE3HM He JOMKEH OCTaBaTbcA 6€3 BHUMaHUA. XOTA MHOTMe y4EHble CBA3bIBAIOT HEMOTOPHbIE cMMNTOMbI B ¢
€CTecTBEHHbIM MPOLLECCOM CTapEHMS, Halle UCCeA0BaHME NOKA3ao, YTo UCNOIb30BaHWE CKPUHMHIOBbIX LWKaA NOATBEPANO UX CeLMdUYHOCTb ANA
B v eé npogonkuTenbHOCTU. MNPy 3TOM, CTAaTUCTUYECKUI aHAU3 MOKa3a, YTo PAL CUMNTOMOB XapaKTepeH ToNbKo A1A B, a ocTanbHble — cBA3aHbI
C eCTeCTBeHHbIM NPOLLECCOM CTAPEHUS.

KntoueBble cnoBa: 60s1e3Hb [1GPKUHCOHA, PAHHAA CMAOUSA, HEMOMOPHbIE CUMITMOMBbI, CKPUHUH208ble wiKasbl, NMSQuest.

Ana yutuposaHua: 3apunos HA, Joaxoes [C, Abaynnosoga CM, Oskamonosa PL,. HemoTopHble cumntombl 601e3HK MapKuHCOHa. BeCmHUK ABUUYEHHSI.
2021;23(3):342-51. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-342-351

NON-MOTOR SYMPTOMS OF PARKINSON DISEASE

N.A. ZARIPOV, ].5S. DODKHOEV?, S.M. ABDULLOZODAS3, R.J. JAMOLOVA*

1 Department of Neurology and Fundamentals of Medical Genetics, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Department of Pediatric Diseases No 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

3 Department of Epidemiology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

4 Department of Internal Medicine Ne 3, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To assess the specific non-motor symptoms of Parkinson disease (PD) at its early (preclinical) stages using the NMSQuest scale.

Methods: The respondents were divided into 2 groups. The first (main) group included 43 patients with confirmed PD at the age of 51-79 years, on
average 66.18+7.79 years. PD duration in the main group ranged from 7 to 28 years (12.654.86). The following forms of PD were identified: mixed
form — 28 patients (65.1%), akinetic-rigid form — 9 patients (20.9%) and trembling form — 6 patients (13.9%). The second group (control) included
28 individuals without signs of neurodegenerative diseases, including PD, and other severe somatic pathologies. Their age ranged from 47 to 81
years (64.75+10.05). The following concomitant disorders (initial stages, compensated forms) were found in the patients of the 2nd group: arterial
hypertension —in 13 patients (46.4%), diabetes mellitus — 9 patients (32.1%); osteoarthritis — 6 patients (21.4%).

Results: Non-motor signs of PD, such as hypersalivation, decreased sense of smell, difficulty swallowing, memory impairment, constipation, increased
sweating, difficulty walking and loss of self-confidence were significantly more often noticed in the main group, which indicated that they were typical
for the patients with PD. It can be assumed that these symptoms could predict the development of PD during the latent and prodromal periods of the
disease.

Conclusion: Undoubtedly, the motor symptoms that occur in PD exert a significant negative affect on the lifestyle of patients. However, the non-motor
symptoms of the disease should not be overlooked. Although many scientists associate the non-motor symptoms of PD with the aging process, our
study showed that the use of screening scales confirmed their specificity for PD and correlation with its duration. At the same time, statistical analysis
showed that a number of symptoms are characteristic only of PD, while the rest are associated with the natural aging process.

Keywords: Parkinson disease, early stage, non-motor symptoms, screening scales, NMSQuest.

For citation: Zaripov NA, Dodkhoev JS, Abdullozoda SM, Jamolova RJ. Nemotornye simptomy bolezni Parkinsona [Non-motor symptoms of Parkinson
disease]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(3):342-51. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-342-351
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BBEOEHMUE

BonesHb MapkuHcoHa (BM) — mporpeccupytolee, MyabTUCH-
CTEMHOE, HelpoaereHepaTBHoe 3abonesaHue, 0ByC/I0BAEHHOE Ha-
pYLUEHMEM CUHTE3a BMONOMMYECKUX MEAMATOPOB B YEPHOM BELLECTBE
rONI0BHOTO MO3ra. Mo Mepe YMeHbLIEHUA NPOAYKLMM BUOIOTUYECcKNX
MeJMaToOPOB MOBPEXAEHUA PACNpPOCTPAHAOTCA Ha BONBLUIMHCTBO 06-
nactein mo3ra. KnnHnyeckne npusHaku NOABAAKOTCA C CAMOro Hayana
3aboneBaHMA U 3aBUCAT OT 06BEMA NopakeHus substantia nigra [1-4].
Yawie scero bl nporpeccnpyeT oueHb megfieHHo. Eé nateHTHasa ctagua
MOKeT amnTbea ot 10 £o 20 et [5]. B Hayane aereHepaTuBHble NPU3Ha-
KM NOABAAIOTCA B OTAE/bHbIX 06/1aCTAX NEpUPEPUYECKON 1 LieHTPaNb-
HOI HEPBHOW CUCTEMbI, KOTOPbIE HE 3aMeyatoTcs 6ONbHBIMM.

BblgguHyTan B 2003 rogy Teopusa X. bpaaka u ap. [6] usmenuna
BOCMpUATUE naToreHesa bI. OKa3anock, 4To HelponaTonormyecku bl
HauMHaeTcA He ¢ YépHoW cybcTaHumm (pars compacta), a ¢ nepude-
PUYECKMX CTPYKTYpP BEreTaTBHOW HEPBHOM CUCTEMBI U MOCTEMNEHHO
pacnpocTpaHaetca Ha LHC, Bbi3biBaa pa3suTue natonoruu flesu B
KayZopoCTpasbHOM HanpaeneHun. Ha cerofHAWHUIA AeHb Nyylumm,
XOTA U HEMONHbIM, 06 BACHEHNEM HEMOTOPHbLIX CUMNTOMOB U UX pa3-
NINYHBIX NpoABAeHUI aBnaeTcA Teopua X. bpaaka, KoTopas onucbIBaeT
nocteneHHoe nossaeHue Tenew, JleBn B pas3nnyHbix yactax LIHC B Ka-
YAOPOCTPanbHOM HanpasneHun. Camble paHHue Tenbua flesn bbian
naeHTMdULUMpoBaHbl nNpu Guoncumn Tonctoit Kuwkm. X. bpaak ¢ co-
aBTOPaMW BbIAENWUAN HECKONBKO CTaAui PasBUTUA MATONOMMYECKOro
npouecca npu BIM. Tak, AnA nepsoi cTaguy 3aboneBaHUA xapakTep-
HbIM ABNAETCA BO3HUKHOBEHWE AereHepaTUBHbIX M3MeHeHWit B 060-
HATENbHOM NIYKOBULE U NepeaHem 0BOHATENbHOM Afpe, B pesy/b-
TaTe Yero BO3HUKAIOT HaPYLIEHWA CO CTOPOHbI 060HAHMA. Ha BTOpOW
cTaguu 3aboneBaHnA OTMeYaeTcA MopaeHue Afep CTBOMA MO3ra,
KOTOpble OTBETCTBEHHbI 32 KOHTPONAb apdEKTUBHbIX, BEreTaTUBHbIX
GYHKUMI, a TaKkKe 33 perynaumio NpoLeccos cHa v 6oapcTBoBaHUA.
3aTem, Ha TpeTbel CTaguu 3abonesaHus, B MPOLLECC BOBNEKaeTcA
uépHoe BeLLecTBo, U NpU 3TOM HabloAATCA ABUraTe/IbHbIE NPOAB-
NeHuna 3abonesaHua. [anbHelwee nporpeccMpoBaHve npouecca B
YETBEPTON CTaAWUM NPUBOAMUT K MOPAKEHUIO IMMBUYECKMX CTPYKTYP U
Kopbl 60/1bLWINX NONYLIAPUI TONOBHOMO MO3ra, B pe3y/ibTaTe Yero Bo3-
HUKAIOT KOTHUTUBHbIE AUCOYHKLMM, @ TaKKe HapyLIEHMA CO CTOPOHbI
NoBeAeHYECKUX U NCUXMYECKUX KOMMNOHeHTOB. CornacHo AaHHoOW Teo-
puw Bl aBnseTcA He TONbKO 06LWIMM AereHepaTBHbIM 3ab0n1eBaHMeM
LIHC, Ho 1 BereTaTUBHOM bonesHblo.

Takum 06pasom, BHa4Yane nossAAlTCA cnabble HEMOTOPHblE
NPU3HaKK, TaKMe Kak: MbllleyHble 601, HapyLWeHWA CHa, Aenpeccus,
6ecnoKoicTBo, 3anop, KOTOPble OTHOCATCA K NPOAPOMA/bHOMN CTaaum.
Janee noasnatoTcA Nepsble cneumduyeckme ABurateNbHble NPU3Ha-
kv BIl, TakMe Kak: 3ameffieHHOe ABUMKEHME KOHEYHOCTel, Tpemop
MOKOA MO TUMY «CYETa MOHET» U PUTMAHOCTb MblLwL, [7-9].

M3-3a gAnTeNbHOM NATeHTHOW CTafuu TPYLHO MPOBECTU paH-
HIOK0 AnarHocTvky BIM, nosTomy Aana cneuyanmcToB-HEBPONOroB He-
06X0AMMO MUMETb MHCTPYMEHT A1 PaHHETO BblABAEHMA 3aboneBaHuA
W PaHHEro Hayasa Tepanuu, Y4To NO3BOAMUT IGdEKTUBHEE NPUOCTAHO-
BWUTb NPOrpeccMpoBaHmne npoLecca.

MpemoTOpHbIE CUMNTOMBI, TaKME KaK HapyLUEHWE CHa C XapaK-
TepPHbIMU M3MeHeHuAMM B dase bbicTporo cHa (REM-¢a3sa), HapyLie-
HWA 0OOHAHMA U NEPUCTANBTUKU, NOBbILLEHHAA AHEBHAA COHAMBOCTD,
YTOM/ISEMOCTb, aHOManUW LBETHOTO 3peHUs, BereTaTuBHble, bone-
Bble, KOTHUTUBHbIE U MCUXOIMOLIMOHA/bHbIE HapyLUeHUs, HapAay C
M3MEHEHMAMM B KPOBM, MOTYT BO3HWUKATb Ha NPOAPOMANbHOM CTagum
B, 4To NO3BONAET CUMTATL MX MapKEpPamm 3Toi cTagmm BN [10-13].

BN Habntogaetcs BO BCEM MUPE, U YACNO NALMEHTOB YBENUN-
BAETCA C Kaxaplm rogom. CpeaHuidi Bo3pacT naumeHTos ¢ BN Ha ce-

INTRODUCTION

Parkinson disease (PD) is a progressive, multisystem, neu-
rodegenerative disease caused by a disturbance of synthesis of
biological mediators in the substantia nigra of the brain. As the
production of biological mediators decreases, damage spreads to
most areas of the brain. Clinical signs appear from the very onset
of the disease and depend on the extent of the substantia nig-
ra lesion [1-4]. Most often, PD progresses very slowly. Its latent
stage can last from 10 to 20 years [5]. At the beginning, degener-
ative signs appear in certain areas of the peripheral and central
nervous system, which are not noticed by patients.

The theory put forward in 2003 [6] changed the perception
of the pathogenesis of PD. It turned out that PD neuropatholog-
ically begins not from the substantia nigra (pars compacta), but
from the peripheral structures of the autonomic nervous system
and gradually spreads to the central nervous system, causing the
development of Lewy pathology in the caudo-rostral direction.
To date, the best, albeit incomplete, explanation of non-motor
symptoms and their various manifestations is the theory of H.
Braak [6], which describes the gradual appearance of Lewy bodies
in various parts of the central nervous system in the caudo-rostral
direction. The earliest Lewy bodies were identified on colon biop-
sy. Braak H et al [6] identified several stages in the development
of the pathological process in PD. At the first stage of the disease,
a typical feature is the occurrence of degenerative changes in the
olfactory bulb and the anterior olfactory nucleus, as a result of
which sense of smell may be affected. At the second stage of the
disease, the brain stem nuclei are damaged, which are responsi-
ble for the control of affective and autonomic functions, as well
as for the regulation of the processes of sleep and wakefulness.
Thereafter, at the third stage of the disease, the substantia nigra
is involved in the process, and at the same time the motor man-
ifestations of the disease may be observed. Further progression
of the process in the fourth stage leads to damage of the limbic
structures and the cerebral cortex, resulting in cognitive dysfunc-
tions, as well as the behavioral and mental disturbances. Accord-
ing to this theory, PD is not only a common degenerative disease
of the central nervous system, but also an autonomous disorder.

Thus, mild non-motor signs are the first to appear, such as:
muscle pain, sleep disturbances, depression, anxiety, constipa-
tion, which belong to the prodromal stage. Further, the first spe-
cific motor signs of PD arise, such as slow movement of the limbs,
resting tremor of the pill rolling type, and muscle stiffness [7-9].

Due to the long latency stage, early diagnosis of PD is ham-
pered, therefore, neurologists need to have a tool for early de-
tection of the disease and timely initiation of therapy, which will
more effectively halt the progression of the process.

Premotor symptoms such as sleep disturbance with charac-
teristic changes in the REM sleep phase (REM-phase), smell and
peristalsis disturbances, increased daytime drowsiness, fatigue,
color vision abnormalities, autonomic, nociceptive, cognitive and
psycho-emotional disorders, along with blood test changes can
occur at the prodromal stage of PD, which allows us to consider
them as markers of this stage of PD [10-13].

PD is observed all over the world, and the number of patients
is increasing every year. The average age of PD patients today is
65.3+12.6 years, and the disease occupies 1-2% in the structure of
neurological pathology [14, 15]. Among people over 75, this figure
rises to 3%. In recent decades, younger patients used to develop
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rofHa coctasnsert 65,3+12,6 roga, a 3abonesaHne 3aHumaet 1-2% B
CTPYKTYype HeBposiormyeckol natonoruu [14, 15)]. Cpeam noaen ctap-
we 75 neT 3T0T NOKasatenb ysennumsaetca Ao 3%. B nocnegHue ge-
cATUNETUA HabopaeTcs omonoxeHue BI, KOTopas BbIABAAETCA YiKe
y 35-7€THUX, YTO, MHOTME Y4YE€Hble CBA3LIBAOT C HebnaronpuaTHOM
3KONOMMYeCKoM 06CTaHOBKOM, LMPOKMM NPUMEHEHMEM CUbHOAEN-
CTBYHOLLMX 1EKAPCTB U HEKOTOPbIMU TOKCMHAMM, NONAAAI0LLMMK B Op-
raHU3m pasnnyHbIMK NyTamm [16, 17].

B uenom cneupdunyeckme MoTopHbIE U HEMOTOPHbIE CUMMTOMbI
BN 3aHMMatoT 0c060e MECTO B MPAKTMKE HEBPOOTOB, MOCKO/bKY 3TO
3abos1eBaHMe ABNAETCA He TObKO MEAMLMHCKOW, HO M COLManbHO-3-
KOHOMMYECKoM Npo61eMoi, NOCKO/IbKY Ha IeYeHNe OLHOTO NalueH-
Ta M yXog,3a HUM exkerogHo Tpatutca ot 468 no 13 804 ponnapos CLUA
[18, 19].

B cBA3M C BbIWEN3NONKEHHBIM, HAMU BbINIO PELIEHO MCMOL30-
BaTb OnMpocHMK NSMQuest ansa BbIABNEHWUS PaHHMX crieLMdUUEcKux
HEeMOTOPHbIX NPM3HaKoB Bl ¢ Lesblo CBOeBPEMEHHOW LNArHOCTUKM U
NPOrHo3MpoBaHMA TeyeHns 3abonesaHus [20].

LLENb UCCNEAOBAHMUA

OueHKa cneumduyeckux HEMOTOPHbIX CUMNTOMOB 6onesHu
MapKWMHCOHa Ha PaHHWX (BOKIMHUYECKMX) CTaauax 3aboneBaHus ¢ no-
MoLLbio WKanbl NMSQuest.

MATEPUAN U METOAbI

Wccneposanmne nposogunock 8 2020 rogy v npogonanocb 8
MeCALEB Ha Kadespe HEBPONOTUM U MEAULMHCKOMN reHETUKM TadKUK-
CKOTO rOCYAapPCTBEHHOrO MEAMLMHCKOrO yHuBepcuTeTa um. Abyaau
N6HM CuHo.

PecnoHaeHTbl Bblan pasgeneHbl Ha 2 rpynnbl. Mepsas rpynna
(ocHoBHas) cocTosna u3 43 NauMeHTOB C NOATBEPKAEHHOM Bl B BO3-
pacte 51-79 neT, B cpefHem 66,18+7,79 roga. AnnTtenbHOCTb 6onesHu
cocTasuna ot 7 ao 28 net (12,65+4,86). bblau BbiABAEHbI CeaytoLime
dopMbl: cMeLiaHHasA — 28 naumeHToB (65,1%), aKUHETUKO-pUTMaHAn —
9 naupeHToB (20,9%) 1 aporkaTenbHasa — 6 601bHbIX (13,9%).

Btopas rpynna (KOHTponbHas) coctosna M3 28 4enosek 6es
NPWU3HAKOB HeMpoaereHepaTMBHbIX 3a601eBaHNl, B TOoM uncae bIM u
LPYroi TAXENOW COMaTMYeCKolM natonornu. Mx Bospact coctaenan ot
47 po 81 ropa (64,75+10,05). ConyTcTBytoLei naTonoruei (Hayanb-
Hble CTaAuW, KOMNEHCUPOBaHHble Gpopmbl) y 13 naumneHToB (46,4%)
6blAM apTepuanbHan runepTeHsus, y 9 (32,1%) — caxapHblii anaber,
y 6 (21,4%) — apTpo3.

Bce pecnoHAeHTbI Aanu cornacue Ha yyactue B MCCAef0BaHUU
[10 perncTpaLmm. 3aTem BCe y4aCTHUKM NPOLUAW A€Ta/lbHOE KNMHUYe-
CKoe 06cnef0BaHNE, Ha OCHOBAHMM KOTOPOro Bblan chopmmpoBaHbl
COOTBETCTBYHOLLME FPynnbl.

KpuTepuamm BKAKOYEHNA B OCHOBHYIO rpynny 6biau:

*  NoATBEPKAEHHDIV AnarHo3 Bl (B COOTBETCTBUM C MEXKAY-
HapoAHbIMM CTaHAAPTAMM);

e anutenbHocTb B 6onee 5 ner.

KpuTepunamm UCKOYEeHUS U3 OCHOBHOM rpynnbl 6biu:

®  Ha/Anyme CMMNTOMOB NMAPKMHCOHM3MA MHOMO NPOUCXOXKAe-
Hus;

®  Hanuyme TAMKENLIX MEHTANIbHBIX U HEMPOMNCUXONOTUYECKMX
HapyLeHUH.

Kputepuamm BKAKOYEHMA B KOHTPO/BHYIO rpynny 6biau:

®  Ha/NMyMe HEKOTOPOM HEBPONOTMYECKON CUMMTOMATUKK Y
60/IbHbIX C COMATUYECKOW naTonorneirt (HayanbHble CTa-
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PD, which may be detected in 35-year-old patients, being, accord-
ing to some scientists, associated with unfavorable environmental
situation, the widespread use of potent drugs and some toxins that
enter the body in various ways [16, 17].

In general, the specific motor and non-motor symptoms of
PD occupy a special place in the neurological practice, since this
disease is not only a medical, but also a socioeconomic problem,
as the cost of treatment and care of one patient with PD varies
from 468 to 13 804 US dollars per year [18, 19].

In connection with the above, we decided to use the NS-
MQuest questionnaire to identify early specific non-motor signs
of PD in order to provide forthcoming diagnostics and be able to
predict the course of the disease [20].

PURPOSE OF THE STUDY

Assessment of specific non-motor symptoms of PD in the
early (preclinical) stages of the disease using the NMSQuest scale.

METHODS

The study was conducted at the Department of Neurolo-
gy and Fundamentals of Medical Genetics, Avicenna Tajik State
Medical University in 2020 and lasted 8 months.

The respondents were divided into 2 groups. The first (main)
group consisted of 43 patients with confirmed PD at the age of
51-79 years, on average 66.18+7.79 years. The duration of the
disease ranged from 7 to 28 years (12.65+4.86). The following
forms were identified: mixed form — 28 patients (65.1%), akinet-
ic-rigid form — 9 patients (20.9%) and trembling form — 6 patients
(13.9%).

The second (control) group consisted of 28 people without
signs of neurodegenerative diseases, including PD and other se-
vere somatic pathology. Their age ranged from 47 to 81 years
(64.75+10.05). Concomitant pathology (initial stages, compensat-
ed forms) was diagnosed follows: 13 patients (46.4%) had arteri-
al hypertension, 9 (32.1%) — diabetes mellitus, 6 (21.4%) — osteo-
arthritis.

All respondents agreed to participate in the study prior to
registration. Thereafter all the participants underwent a detailed
clinical examination, on the basis of which the corresponding
groups were formed.

The criteria for inclusion in the main group were:

e confirmed diagnosis of PD (in accordance with interna-
tional standards);

e BP duration more than 5 years.

The criteria for exclusion from the main group were:

e the presence of symptoms of parkinsonism of a differ-
ent origin;

e the presence of severe mental and neuropsychological
disorders.

The criteria for inclusion in the control group were:

e the presence of some neurological symptoms in pa-
tients with somatic pathology (initial stages, compen-
sated forms of arterial hypertension, diabetes mellitus
and osteoarthritis).

The exclusion criteria from the control group were:
¢ the presence of severe neurological diseases, including
neurodegenerative ones.
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AWK, KOMNEHCUPOBAHHbIE GOPMbI apTepuanbHOW runep-
TeH3Mu, caxapHoro gvabeTta u apTposa).

Kputepusamm UCKIKOYEHUSA U3 KOHTPObHOM rpynnbl Obiau:

*  Ha/inuMe TAXKENbIX HEBPONOTMYECKMX 3ab0neBaHuiA, B TOM

yucne HelpoaereHepaTUBHbIX.

[na Toro, yTobbl NOKa3aTb AOCTOBEPHOCTb M MHTEPMPETALMIO
pesynbTaToB, 6blM MCNONb30BaHbI CEPUM ONPOCHUKOB U CKPUHWUHTO-
BbIX LUKa/, TaKMX KaK: YyBCTBUTE/bHbIA ONPOCHUK-WKana NMSQuest
— MCNO/Ib30BA/ICA AN BbIABNEHUS CneundUIecKnx HEMOTOPHbIX CUM-
nTomoB bIM; wkana Hoehn v Yahr — ana onpenenexus creneHu 3abo-
neBaHuAa [21] n obLenpuHATLIN BO BCEM MUpe Knaccudurkatop b —
[N TOYHOTO pacnpeseneHuns naLmMeHToB no rpynnam [21].

YysctBuTenbHaa wkana NMSQuest coctout ns 30 Bonpocos.
Mepes 3anoNHEHNEM MYCTbIX KONOHOK NaLMeHT 3HAKOMMIICA C BONPO-
CaMu ¥ MOC/e 3TOrO 3aMONHAN KOMOHKM «Aa» UK «HeT». AHKETbI B
OCHOBHOM 3aMOJIHA/IMCb CAMMMM MaLMEHTaMK, @ B CIy4asx, Korga y
HUX UMENM MECTO ABHbIE ABUraTE/IbHbIE CUMMTOMbI — UX POACTBEHHM-
KaMm1 UK Bpavamm.

Ha puc. npeactasneHa MHGopmauma o nepesesEéHHON Ha Taa-
KUKCKMIA R3bIK WKane NMSQuest ans onpeneneHus HemOTOPHbIX
cumnTomos BI1.

CraTucTnyecknit aHanus 6bin NpoBesEH C MOMOLLbIO MPUKAAAHO-
ro nakeTa IBM SPSS Statistics 21.0 (IBM Corp., USA, 2012). Pe3ynbTatbl
MNCCNe0BaHUIA B BUAE KOMIMYECTBEHHbIX (aBCOMOTHBLIX) NOKasaTenemn
6bl/IM NPeACTaBNeHbl B BUAE CPEAHEr0 3HAYeHUs U ero CTaHAaPTHO-
O OTK/NIOHEHWS, @ Ka4yecTBEeHHble (OTHOCUTE/bHbIE) BENNYMHDBI Bblan
npeacTasneHbl fonamm (%). Ana cpaBHeHUA 4oNei Mexay rpynnamm

In order to show the reliability and interpretation of the re-
sults, a series of questionnaires and screening scales were used,
such as: sensitive questionnaire-scale NMSQuest which was ap-
plied to identify specific non-motor symptoms of PD; the Hoehn
and Yahr scale — used to determine the degree of the disease [21]
and the globally accepted PD classifier — for the accurate distribu-
tion of patients into groups [21].

The NMSQuest sensitive scale included 30 questions. Be-
fore filling in the blank columns, the patient read the questions
and then filled in the “yes” or “no” columns. The questionnaires
were completed by almost all patients themselves, and in cases
where they had obvious movement symptoms — by their relatives
or doctors.

Fig. provides information on the NMSQuest scale for deter-
mination of non-motor symptoms of PD, translated into Tajik lan-
guage.

Statistical analysis was performed using the IBM SPSS Sta-
tistics 21.0 application package (IBM Corp., USA, 2012). The re-
search results in the form of quantitative (absolute) indicators
were presented as the mean and its standard deviation, and the
qualitative (relative) values were represented by shares (%). To
compare the proportions between groups, we used the Pearson
x? test, the ¥? test with Yates’ correction (in the case when in one
of the cells of the four-field table the value was less than 10) and
Fisher’s exact test (in the case when in one of the cells of the
four-field table the value was less than 5). To detect associations

Puc. llkana NMSQuest,
Pacmu 1. nepesedéHHas Ha mao-
HUKCKUU A3bIK
UeHaky TaXKUKUHM MyaissH HAMYJIaHU aJJOMMXOHM XOCH Falipuxapakatuu 6emopuu [lapkuHcoH —
NMSQuest (makimm MyToOOUKrapJOHHIAIIY/Ia). Fig. NMSQuest scale
HH Caua CuHHy col (c) Yume translated  into  Tajik
language
Jap mo€H HOMIyM HHIIOHAXOM XOCH Falipuxapakatuu Oemopuu IlapkuHCOH oOBapaa IIynaacT.
DXTHPOMOHA XOXHII Kapaa memraBas, arap aap lllymo 4yHHH HHIIOHAXO THIa MEHIABAHI, Jap POCTHH
KanuMman “xacm” Ba ¢ Oapakc nuga HaMeHIaBaHA, Jap POCTHH KaluMaW “Hecm’” HHIIOHA Ty30pel.
1. Bap3uén 4ynomaBuu 1yoou 16.  FaMy aHIYX.....ccooooiiviiiiiiiicice 1]
JaxoH 1 1 17.  TaxJIyKa Ba XaTaAP.......corverueereeervernuenens ] ]
2 s [ 1 []18. Macrmasuu mu6uso............oooeeeeec..... O
INacTmasuu XUCCH oy
3. JymBopuu Gypyoapi..........co....... [] [] 19. BaiipoHmapuyu XuccH MAaxBoHM......... 1 [
4. JIunGexy3ypi Ba KaHKyH{l............ [ [ 20. Jdapn nap cap pa [ 1 []
5. KabBMAT ...ooovevieeecerereeeeeeeeeeee 1 [ 21. capuapxsami............ [
6.  Jlomrta HATABOHUCTAHU AXJIOT....... [0 [ 220 AQTHAAH.......ocovooeeeeeeeeeeeeeeeean 1
7.  Xuccu myppa HXpOY HAIIyAaHH 23.  Xo6onyauu py3oHa............... -
FED 4 (0 s S URRR P R L1 24. Baiiponmasiu §azaxou xo0.............. [
8. Xwuccuérxom Gapaypyru 25. Xo66unun Gap3uén Ba [ |
HIOIIAPOHH] et (I ACH....ccoeenene L]
9. Bemopmasun OGapsuénum maGoHa 26. Tam 3amad gap Xxo00, XapakaTXoH 1]
6apOU TIOMAPOH.........veveeerrrerns L1 1 27, Gerapm6 nap LO
10. I[ap;[x()p} HOMaBbIIyM, 0Oe cababxou 28, XOO.eeoooeeeeeeeeeeeeeennn I:l
MYQHSTE ... eveoeveeeree e eeeeeeeseeenn L1 [ 29, Anonwn noiixon Gexapop.............. [
11. Beca6a6 (bap6ex é Xap06 [Iy/IaH... I:l I:l 30. BapaMI/II/I 8003750 TN I:l I:I
12. ®pomym kapiaHu BakeaXxou aap ApakkyHH.......... o ]
HA3IHKA PYXIOM....erererersrereneenes L1 JUAIUTOTIHS. ... 1
13. i 7
Sle;;ymynaﬂn 9XCOCOT HucOaT 6a O O BaiipoHIIIaBHU ICHXOMOT . .......c.v......
14, aTpoOd...ceeeereeceeieeeeeiee e Iy
15, DXcocoTXOU GAPAYPYF....ccvvnverecn 1
CycTiaBuu YbTHOOPHOKH............

345



Zaripov NA et al Symptoms of Parkinson disease

AVICENNA BULLETIN
Vol 23 * Ne 3 * 2021

MCMONb30BaNM KpuTepuii }2 MpCoHa, KpuTepwii X2 ¢ nonpaskoit Metca
(B cnyvae, Koraa B 04HOM M3 AYEeK YeTblPEXNONbHOM TabauLbl 3HaYe-
Hue 6bi10 MeHbLe 10) 1 TouHbIN KpuTepuidi Guwepa (B cryyae, Koraa
B OAHOW U3 AYeeK YeTbIPEXMNONbHOM TabanLpbl 3Ha4YeHUe bbl10 MeHb-
we 5). A BbIABAEHMA CBA3EN MeXAY NPU3HaKaMM U 3aboneBaHnem
6bln1a NPOBEAEHA IOTUCTUYECKAA PErPECCUA C BbIABNEHWEM OTHOLLE-
HuA waHcoB (odds ratio — OR) ¢ BbisBneHnem 95% AoBepUTENLHOMO
uHTepBana (95% Cl). BbisiBNEHHbIE Pa3nnMumUa MeXay rpynnamu v cea-
31 CYUTANIUC CTAaTUCTUYECKM 3HaYMMbIMKM Npu p<0,05 [22, 23].

PE3YNIbTATbI U UX OBCYXXAEHUE

Pe3ynbTtaTbl UCCef0BaHNUIA MOKA3anu, YTO B OCHOBHOW rpynne
cneunduUeckme HEMOTOPHbIE NPU3HAKM NPEBAMPYIOT HafZ TaKOBbI-
MW B KOHTPO/IbHOW rpynne (Tabn. 1). OgHako, Kak NokasaHo B Tabiu-
ue, 13 30 NpM3HAKOB OTIMYAOTCA TONbKO 11, Ha KoTopble 6O/bLUNH-
CTBO Bpayell MOXeT He 06paTUTb BHUMAHWUE, UK He Pacrno3HaTb UX
KaK cneunduyHble ana B,

Takne HEMOTOPHbIE MPU3HAKM KaK rMnepcannBaums, CHUMKEH-
Hoe OOOHSAHWSA, 3aTPYAHEHHOE [N10TaHMe, YXYALWeHWe NamMATH, 3a-
nop, NOBbILEHHOE NOTOOTAENEHNE, TPYAHOCTb NPU Xoabbe 1 noteps
YBEPEHHOCTU B cebe CTaTUCTUYECKM 3HAYMMO Yalle Habaoganuch B
OCHOBHOW rpynne, YTo CBUAETENLCTBOBA/IO O UX XapaKTePHOCTU A/1s
naupeHToB ¢ BlN. MoxHO npeanonaratb, YTO 3TM CUMNTOMbI MOTYT
npeAacKasaTb pa3suTUe 60e3HN B JATEHTHOM U NPOAPOMA/IbHOM Ne-
puogax npoLecca, AUTENbHOCTb KOTOPbIX BapbupyeT oT 5 o 20 feT.

Kpome TOro, ¢ MOMOLLBIO JIOTMCTUYECKOM perpeccun bbiio pe-
WEHO BbIABUTb MPU3HAKK, KOTOpble CBA3aHbl ¢ Bl 1 asastoTca ans
3TOV MATONOTMM OYEHb CNEeLMOUIECKUMU, U TE MPU3HAKM, KOTOPLIMM
MOHO npeHebpeyb (Taba. 2).

MpoBEAEHHbIN PErpeccMoHHbIA NOTUCTUYECKMIM aHanu3 Bblif-
BWA CBA3b NPWU3HAKOB C BI1, Npu 3TOM AaHHble NPU3HAKM NOSHOCTLIO
COBMa/M C TEMU, MO KOTOPbIM BblN0 NpecbnagaHne NaLMEHTOB B OC-
HOBHOM rpynne no CPaBHEHMIO C NaLLMEHTaMM KOHTPONbHOM (Taba. 1).
To ecTb, TaKMe NPU3HAKKM, KaK MMNepcanmnBaLms, CHUXKeHMEe 0bOHSA-
HUWA, 3aTPYAHEHHOE TN1I0TaHME, 3aM0p, HUKTYPUA, CHUNKEHWE NAMATH,
HeCcnocobHOCTb COCPesOTOUMTLCA, MeNaHXonua (nofaBAeHHOCTb),
0OMOPOK, HEKOHTPONNPYEMbIE ABUMKEHMA HOT U MOTANBOCTb, UMEIOT
CTaTUCTUYECKM 3HauMMyto cBA3b C B. U, BEpOATHO, UMEHHO Hasnune
KOMBMHALMM BCEX MEPEYMCNEHHBIX CTAaTUCTUYECKM 3HAYUMBbIX BaKTO-
pOB MOXKET CBUAETEIbCTBOBATH O pa3suTum bI1.

Takum 06pasom, BbieNeHHbIe B AaHHOW paboTe ¢ NOMOLLBIO
CTaTUCTUYECKMX METOL0B creLdUyHble NPU3HAKM MOXKHO MCMO/b30-
BaTb 414 paHHel agnarHocTukm B, B To )Ke Bpems ocTasibHble Npu3Ha-
KM, XapaKTepHble AJ1s1 3TOI NaToN0rMK, HO CTaTUCTUYECKM 3HAUMMO He
OT/IMYAIOLLMECS OT TAKOBbIX Y MALMEHTOB KOHTPO/IbHOM rPynMbl, MOTYT
BCTPEYATbCA U NPU APYTMX HEBPONOTMYECKUX 3a60/1€BAHUAX UK Ke
€CTeCTBEHHOM CTapPEeHUM, YTO MOKET 3aTPYAHATb AMArHOCTMKY.

OCHOBbIBAsACb Ha pesy/bTaTax HalUMX WCCNEA0BAHWMI, MOXHO
KOHCTaTUPOBaTb, YTO creuudUyeckne HEMOTOPHbIE MPU3HAKM Ha-
YMHAOT NPOABAATLCA B paHHEM CKpbIToM nepuoge BI. [ocTynHas
CMNeuuannsmMpoBaHHas MTepaTypa OMMUCHLIBAET [aHHblE MPU3HaKK
TONbKO B pa3rape 3ab071eBaHMA, KaK KIMHUYECKUe Npu3Haku [24-27].

B HacTosLee Bpema pa3paboTaHbl HECKObKO METOZ0B paHHel
AnarHoctvku BIM. Ho 4o cux nop OTCyTCTBYIOT eMHbIE KPUTEPUM MO-
CTAaHOBKM AMarHo3a Ha paHHel ctaguu bll, pekomeHAoBaHHble ans
KNMHWYECKOT0 WMCMO/b30BaHMA. Mo3Tomy B BO/bLIMHCTBE NUTEpPa-
TYPHbIX UCTOYHUKOB U PEKOMEH/YETCA MUCMO/b30BaTb CKPUHMHIOBbIE
WKanbl (ONPOCHUKM) AR ONpeneneHuss MOTOPHbLIX U HEMOTOPHbIX
NPU3HAKOB B KIMHUYECKOM Nepuoae AN XapaKTEPUCTUKU U Knaccu-
¢dvKaumm asHow BIM [28-34]. laHHas paboTa NoKasana, YTo MMeeTcs
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between signs and PD, a logistic regression was calculated to de-
termine the odds ratio (OR) with a 95% confidence interval (95%
Cl). The revealed differences between groups and relationships
were considered statistically significant at p<0.05 [22, 23].

RESULTS AND DISCUSSION

The research results revealed that in the main group, spe-
cific non-motor signs prevailed over those in the control group
(Table 1). However, as shown in the table, out of 30 signs, only
in 11 demonstrated significant difference between the groups,
while many doctors may not pay attention to, or not recognize
them as specific for PD.

Non-motor signs such as hypersalivation, decreased sense
of smell, difficulty swallowing, memory impairment, constipation,
increased sweating, difficulty walking and loss of self-confidence
were statistically significantly more frequent in the main group,
which indicated their characteristic presence in patients with BP.
It can be assumed that these symptoms can predict the develop-
ment of the disease in the latent and prodromal periods of the
process, the duration of which varies from 5 to 20 years.

In addition, using logistic regression, it was decided to iden-
tify signs that are associated with PD and are very specific for this
pathology, and those signs that can be neglected (Table 2).

The performed regression logistic analysis revealed a con-
nection between certain signs and PD diagnosis, while these
signs completely coincided with those which were dominating
in patients of the main group compared to the patients of the
control group (Table 1). Such signs as hypersalivation, decreased
sense of smell, difficulty swallowing, constipation, nocturia, de-
terioration of memory, inability to concentrate, melancholy/
low spirits, fainting, uncontrolled leg movements, and sweating
have a statistically significant relationship with PD. We presume
that combination of all these factors being significantly related
to the PD diagnosis, may indicate the started development of
PD.

Thus, the specific signs identified in this work using statis-
tical methods can be used for the early diagnosis of PD. At the
same time, other signs characteristic of this pathology, but not
statistically significantly different from those in the patients of
the control group, may develop in other neurological disorders or
natural aging, which can complicate the diagnosis.

Based on the results of our research, it can be stated that
specific non-motor signs start to appear in the early latent period
of PD. The available specialized literature describes these signs
only in the midst of the disease, as clinical signs [24-27].

Currently, several methods have been developed for the
early diagnosis of PD. However, unified criteria for diagnostics
of an early stage of PD, suitable for clinical use, are still miss-
ing. Therefore, in most publications, application of the screen-
ing scales (questionnaires) to determine motor and non-motor
signs in the clinical period are recommended for characteris-
tics and classification of the evident PD [28-34]. This work has
shown that it is possible to apply these scales to the cases of PD
with minimal neurological changes for their early diagnostics.
This approach allows to detect the disease at an early stage and
provides an opportunity for early treatment and prevention of
progression of the pathology, which, in turn, may improve the
quality of life of the patients and families for a longer period of
time.
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BO3MOXHOCTb NPUMEHEHNA AaHHbIX WKaA NPpU MUHUMANIbHbIX HEBPO-
NIOTMYECKUX U3SMEHEHUAX ONA paHHeVI ANArHOCTUKK BO3MOXKHOM BIN.
ﬂ.aHHbIVI noaxo4, N03BO/IUT BbIABNIATb 3aboneBaHue Ha PaHHKUX 3Tanax
N 0aCT BO3MOXHOCTb PaHHEro nevyeHna ana I'IpOTVIBOp,eVICTBVIH npo-

CONCLUSION

With the aid of the NMSQuest scale, non-motor signs specific
only for PD were identified, which should be taken into consideration
for early diagnostics of the latent (preclinical) forms of the disease.

Tabnuya 1 HemomopHsle npusHaku obeux uccredyemsix epynnax (%) / Table 1 Non-motor signs in both study groups (%)

Mnepcanusauus / Hypersalivation
CHu»KeHune 0boHaAHMA / Hyposmia
3atpyaHénHoe rnotanue / Difficulty swallowing

TowHoTta 1 peota / Nausea and vomiting
3anop / Constipation

HekoHTponunpyemas gedekaums / Uncontrolled bowel movements
TeHesmbl / Tenesmus

JNoKHas no3biBbl Ha MoYeuncnyckaHwe / False urge to void
Hukrtypus / Nocturia

BecnpuunHHan 6oab / Unreasonable pain

BecnpuynMHHoe n3meHeHue maccol Tena /
Unreasonable change in body weight

CHuKeHune namatv / Memory deterioration

[Henpeccus / Depression
rannoumHaumm / Hallucinations
HecnocobHocTb cocpeaoTounTbes / Inability to concentrate

MenaHxonua /nogasneHHoctsb / Melancholy / low spirits

TpeBoKHOCTb / Anxiety
CHum»KeHune nnbuao / Decreased libido
CeKcyanbHas ancdyHKuma / Sexual dysfunction

fonosHasn 601b 1 ronosokpyskeHume / Headache and dizziness
O6mopok / Fainting

CoHAMBOCTL B TedeHue aHa / Drowsiness during daytime
HapyweHue uuknos cHa / Disruption of sleep cycles

YcuneHHble HouHble cHoBuAaeHua / Enhanced night dreams

foBopuTb U Asuratbes Bo cHe / Talk and move in a dream
HekoHTponupyemble asuskeruns Hor / Uncontrolled leg movements
OTEK HUKHUX KoHeuHocTel / Swelling of the lower extremities
MotnnsocTb / Sweating

Ounnonua / Diplopia

Mcuxonornyeckne HapyweHus / Psychological disorders

KoHTponbHas rpynna

Control group p
(n=28)
17 (39.5) 1(4.3) <0.001
20 (47.4) 2(6.2) <0.001
14 (32.7) 1(4.1) =0.003
10 (24.3) 3(9.7) >0,05
<0.001**
30 (69.3) 6 (22.8) (df=1. =13,98)
1(1.9) 1(1.2) >0.05
2(4.2) 3(9.3) >0.05
4 (8.4) 1(3.9) >0.05
=0.003*
32 (74.1) 11 (38.4) (df=1. 1=8.76)
12 (28.7) 3(9.8) >0.05
5(11.7) 2(6.8) >0.05
<0.001**
32(73.9) 6 (21.5) (df=1, (=17.07)
8(19.4) 1(3.6) >0.05
2(4.7) 1(1.1) >0.05
31(72.0) 4(14.2) <0.001
22 (51.8) 3(11.7) <0.001
>0.05**
17 (39.5) 5 (19.6) (df=1. =2.78)
>0,05*
27 (63.6) 13 (47.1) (df=1; y=1.85)
>0,05**
14 (31.7) 6(20.3) (df=1. 1=0.56)
>0,05*
30(69.1) 15 (54.8) (df=1; 1=1.92)
14 (33.2) 1(3.1) =0.003
>0.05**
20 (46.2) 8(28.3) (df=1. x=1.60)
>0.05**
16 (38.1) 6 (20.9) (df=1; =1.31)
>0.05%*
6 (13.6) 5(19.4) (df=1: 7=0.01)
9(20.9) 3(11.9) >0.05
14 (31.7) 3(12.8) =0.047
8(18.3) 3(10.2) >0.05
14 (33.2) 2 (6.9) =0.018
n/d n/d
n/d n/d

NpumeyaHue: p — CTaTUCTUYECKAA 3HAYUMOCTb PA3NIMUMIA OKa3aTeNel Mexay rpynnamu (no TouHomy Kputepuio Ouiiepa; * — no kputepuio X NMupcoHa; ** — no kpu-

Tepuio X2 ¢ nonpasKoii Metca; H/B — He BbiABNEHO

Note: p - statistical significance of differences in indicators between groups (according to Fisher’s exact test); * —according to Pearson’s x? test; ** — according to x* test

with Yates’ correction; n/d — not detected.
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Tabnuya 2 BeposmHocmeb 853U (OMHOWeEHUe WaHCo8) MexOy HEBPOM02UYEeCKUMU NPU3HAKAMU C Hanuvuem b1

Table 2 The likelihood of a connection (odds ratio) between neurological signs with the presence of BP

95% CI (AM)

MNpwusHaku / Signs OR (OLL) p
L/H u/B

Mmnepcanmeauma / Hypersalivation 18.360 2.273 148.271 =0.006
CHukeHue o6oHAHUA / Hyposmia 11.304 2.380 53.691 =0.002
3atpyaHéHHoe rnoTanue / Difficulty swallowing 13.034 1.604 105.950 =0.016
TowHota u peota / Nausea and vomiting 2.525 0.628 10.148 >0.05
3anop / Constipation 7.595 2.515 22.939 <0.001
HekoHTponunpyemas gedekaums / Uncontrolled bowel movements 0.643 0.039 10.717 >0.05
TeHe3mbl / Tenesmus 0.407 0.063 2.604 >0.05
JIoXHble No3bIBbl Ha MoyencnyckaHue / False urge to void 2.769 0.293 26,158 >0.05
HukTypus / Nocturia 4.496 1.618 12.493 =0.004
BecnpuunHHana 6onb / Unreasonable pain 3.226 0.819 12.701 >0.05
BecnpuunHHoe nameHeHne macchl Tena / Unreasonable change in body weight 1.711 0.308 9.496 >0.05
CHuskeHue namatu / Memory deterioration 10.667 3.435 33.126 <0.001
Oenpeccus / Depression 6.171 0.727 52.381 >0.05
FannoumHaumm / Hallucinations 1.317 0.114 15.249 >0.05
HecnocobHocTb cocpeaoTountbesa / Inability to concentrate 15.500 4.437 54.143 <0.001
MenaHxonua/nogasneHHoctb / Melancholy/low spirits 8.730 2.289 33.292 =0.002
TpeBoxkHOCTb / Anxiety 3.008 0.958 9,443 >0.05
Decreased libido 1.947 0.741 5.118 >0.05
CHueHue anbugo / Sexual dysfunction 1.770 0.586 5.346 >0.05
fonoBHas 60nb U ronoBokpykeHue / Headache and dizziness 2.000 0.745 5.369 >0.05
06Mmopok / Fainting 13.034 1.604 105.950 =0.016
CoHAMBOCTb B TeyeHue aHa / Drowsiness during daytime 2.174 0.787 6.002 >0.05
HapyLlweHue umknos cHa / Disruption of sleep cycles 2.256 0.754 6.765 >0.05
YcuneHHble HouHble cHoBuaeHuA / Enhanced night dreams 0.746 0.204 2.726 >0.05
foBopuTb U ABuratbes Bo cHe / Talk and move in a dream 2.206 0.541 8.990 >0.05
HekoHTponupyemble asuskeHua Hor / Uncontrolled leg movements 4.023 1.036 15.625 =0.044
OTEK HMKHUX KoHeuHocTel / Swelling of the lower extremities 1.905 0.459 7.902 >0.05
MotamsocTb / Sweating 6.276 1.301 30.266 =0.022

Ounnonua / Diplopia
Mcuxonornyeckme Hapywenus / Psychological disorders

NpurmeyaHue: p — CTaTUCTUYECKaA 3HAYMMOCTb BblABAEHHDIX cBA3el; OR (odds ratio) — oTHoweHwe waHcos (OLU); 95% Cl (confidence interval) — nosepuTenbHbI UHTEP-
Ban (OW); H — HuKHMIA Npesen; B — BepxHuit npegen

Note: p - statistical significance of the identified relationships; OR — odds ratio; 95% CI — confidence interval; L — lower limit; U — upper limit

rpeccnMpoBaHnIo NAToNOrNN, YTO, B CBOKO o4Yepeab, NOBbICUT KAaYeCTBO
XU3HU NaUMEHTa 1 ero cembun Ha bonee AnvtenbHoe Bpems.

3AKNIOMEHUE

MNpoBeaéHHOe UccnefoBaHWe BbIABWAO B LKane NMSQuest
cneunduyHble ToNbKo AN 60ne3HU MapKMHCOHA HEMOTOPHbIE NpU-
3HaKW, Ha KoTopble HeobxoAMMO 0bpaLLiaTb BHUMaHWE CreLyanmcTam
LA BbIIB/IEHWUS NNATEHTHbIX (BOKAMHMYeCKMX) dopm 3aboneBaHus.

348



3apunos HA c coasm. Cymnitomsl 604e3um Ilapkuncona

BECTHMK ABUMILIEHHEI
Tom 23 * No 3 % 2021

10.

11

12.

13.

14.

15.

16.

17.

18.

19.

JINTEPATYPA

BaipamykoBa AM, AxaxmeTosa AK, Kapnos CM. 3nugemuonorna 6o-
nesHn [apkMHCOHA B Pa3/MYHbIX CTPaHax MUpa. Ycnexu cospemeHHo20
ecmecmao3HaHusA. 2013;9:20-1.

Martin W, Suchowersky O, Burns KK, Jonsson E. Parkinson disease: A health
policy perspective. Weinheim, Germany: Wiley-VCH Verlag GmbH & Co. KGaA;
2010. 336 p.

WnnapuowkuH CH, BnaceHko Al, ®epotosa EHO. CoBpeMeHHble BO3MOXKHO-
CTU UAEHTUUKALMN NaTEHTHOM CTaauu HelpoaereHepaTUBHOTO npoLiecca.
AHHQAbI KAUHUYeCKoU U aKcnepumeHmassHoli Heeponoauu. 2013;7(2):39-50.

Wiliams-Gray CH, Evans JR, Goris A, Thomas F, Ban M, Trevor WR, et al. The
distinct cognitive syndromes of Parkinson’s disease: 5 year follow-up of the
CamPalGN cohort. Brain. 2009;132:2958-69.

MnnaprowknH CH. 3tanbl nporpeccrpoBanua 6onesHn MapKuHCOHa. YTo
onpeaenaeT BbIXKMBAEMOCTb M NPOrHO3? BecmHuk Pocculickoli 80eHHo-
meoduyuHckol akademuu. 2013;4:11-3.

Apanbaesa Afl, KameHoBa CY, Kyxbibaesa KK. MoTopHble ¥ HEMOTOpHble
NpoABAeHUA Yy MauneHToB c 6onesHblo MapkuHcoHa. Becmuuk KasHMY.
2019;1:198-201.

XybetoBa MB. 3nupemuonorna 6onesHn [MapKMHCOHA Ha tore YKpauHbl.
MeadyHapoOHsIl Hesponoauyeckul #ypHan. 2020;5:24-8.

Yuraneiumk NA., /ibBoBa TB. HoBble BO3MOMHOCTM HeMeLMKAaMEHTO3HbIX
MeToZoB Tepanuu 6GonesHu [lapkuHcOHa. bronnemeHs HayuoHanbHoO20
obwecmesa no usy4eHuto 6onesHu MapKuHCoHa u paccmpolicme dsuxceHul.
2019;1:11-4.

Berardelli A, Wenning GK, Antonini A, Berg D, Bloem BR, Bonifati V, et al. EFNS/
MDS-ES/ENS [corrected] recommendations for the diagnosis of Parkinson’s
disease. European Journal of Neurology. 2013;20(1):16-34.

Berg D, Postuma RB, Adler CH, Bloem BR, Chan P, Dubois B, et al. MDS Research
criteria for prodromal Parkinson’s disease. Mov Disord. 2015;30(12):1600-11.

yces EN, bnoxun BE, BaptaHos CA, MaptbiHoB MIO, KaTyHkuHa EA, Ane-

CeHKo AB, 1 ap. PaspaboTka paHHei AuarHOCTUKM 6onesHu lMapKMHCOHA U
KOMMEKCHBIA SKOHOMUYECKMIA aHann3 spdeKTa oT eé BHeapeHua. KypHan
Hesposozuu u ncuxuampuu um. C.C. Kopcakosa. 2021;1:9-20.

TutoBa HB, Yayaypu KP. HemotopHble cumntombl 60ne3HM MapKUHCOHA:
noABOAHAA YacTb aiicbepra. AHHAAbI KAUHUYECKOU U dKCrepumeHmansHol
Hesposoeuu. 2017;4(11):5-18.

TpydaHos EA. [uddepeHunanbHas AauarHocTMKa 6onesHu [apkuHcoHa
M AemeHuMn ¢ Tenblamu Jlesu. Pocculickull ncuxuampuyeckul HypHart.
2013;2:72-6.

3apunos HA, laHnesa MT. OueHKa KOTHUTMBHOTO CTaTyca Y NaLUeHTOB C aknHe-
TUKO-PUTMAHON W ApoKaTenbHol Gopmamm 6onesHn MapKUHCOHA. BecmHuk
AsuuyeHHsbl. 2020;22(1):56-60. Available from: https://doi.org/10.25005/2074-
0581-2020-22-1-56-60

Pbi6KuHa BJf1, A3usosa TB. ®akTopbl pycka pa3suTna 6onesHu MapKUMHCOHa.
Hesponoauyeckuli #ypHan. 2017,6:287-94.

KamakuHoBa AB, lonybes BJ/l. KomnnekcHas peabunautaums nauueHToB C
6onesHbto MapkuHcoHa Ha 6ase caHatopua «BukTopus» (MockoBcKas 06-
nactb). B: Unnapuowkmu CH, JlesuH OC. (pen.) Pykosodcmeo 0ns epayeli
no mamepuanam IV HayuoHaneHoz2o KoHepecca rno 6one3Hu MapKUHCOHA u
paccmpolicmeam dsuxceHuli (¢ mexdyHapodHsIm yyacmuem). 2017. c. 204-8.

Kapomatos U[, anunos HA. BonesHb MapKMHCOHA — nepcnekTusbl Npo-
GUNaKTUKM W neyveHna WUTO npenapaTtamu. buosnoaus u UHMe2PaMUBHAA
meduyuHa. 2018;11:131-49.

Prediger RD. Effects of caffeine in Parkinson’s disease: From neuroprotection to
the management of motor and non-motor symptoms. J Alzheimers Dis. 2010;
20(Suppl 1):5205-5220.

Molenhauer B, Zhang J. Biochemical premotor biomarkers for Parkinson’s
disease. Mov Disord. 2012;27(5):644-50.

REFERENCES

1

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Bayramukova AM, Azhakhmetova AK, Karpov SM. Epidemiologiya balezni
Parkinsona v razlichnykh stranakh mira [Epidemiology of Parkinson’s disease
in different countries of the world]. Uspekhi sovremennogo estestvoznaniya.
2013;9:20-1.

Martin W, Suchowersky O, Burns KK, Jonsson E. Parkinson disease: A health
policy perspective. Weinheim, Germany: Wiley-VCH Verlag GmbH & Co. KGaA;
2010. 336 p.

lllarioshkin SN, Vlasenko AG, Fedotova EYu. Sovremennye vozmozhnosti iden-
tifikatsii latentnoy stadii neyrodegenerativnogo protsessa [Modern possibili-
ties of identifying the latent stage of the neurodegenerative process]. Annaly
klinicheskoy i eksperimental’noy nevrologii. 2013;7(2):39-50.

Wiliams-Gray CH, Evans JR, Goris A, Thomas F, Ban M, Trevor WR, et al. The
distinct cognitive syndromes of Parkinson’s disease: 5 year follow-up of the
CamPalGN cohort. Brain. 2009;132:2958-69.

lllarioshkin SN. Etapy progressirovaniya bolezni Parkinsona. Chto opredelyaet
vyzhivaemost’ i prognoz? [Stages of Parkinson’s disease progression. What
determines survival and prognosis?]. Vestnik Rossiyskoy voenno-meditsinskoy
akademii. 2013;4:11-3.

Aralbaeva AD, Kamenova SU, Kuzhybaeva KK. Motornye i nemotornye proyav-
leniya u patsientov s bolezn’yu Parkinsona [Motor and non-motor manifesta-
tions in patients with Parkinson’s disease]. Vestnik KazNMU. 2019;1:198-201.

Khubetova IV. Epidemiologiya bolezni Parkinsona na yuge Ukrainy [Epidemiol-
ogy of Parkinson’s disease in the South of Ukraine]. Mezhdunarodnyy nevrolog-
icheskiy zhurnal. 2020;5:24-8.

Chigaleychik LA, Lvova TV. Novye vozmozhnosti nemedikamentoznykh met-
odov terapii bolezni Parkinsona [New possibilities of non-drug methods of
therapy for Parkinson’s disease]. Byulleten’ Natsional’nogo obshchestva po
izucheniyu bolezni Parkinsona i rasstroystv dvizheniy. 2019;1:11-4.

Berardelli A, Wenning GK, Antonini A, Berg D, Bloem BR, Bonifati V, et al.
EFNS/MDS-ES/ENS [corrected] recommendations for the diagnosis of Parkin-
son’s disease. European Journal of Neurology. 2013;20(1):16-34.

Berg D, Postuma RB, Adler CH, Bloem BR, Chan P, Dubois B, et al. MDS Research
criteria for prodromal Parkinson’s disease. Mov Disord. 2015;30(12):1600-11.

Gusev El, Blokhin VE, Vartanov SA, Martynov MYu, Katunkina EA, Alesenko AV,
i dr. Razrabotka ranney diagnostiki bolezni Parkinsona i kompleksnyy ekono-
micheskiy analiz effekta ot eyo vnedreniya [Development of early diagnosis of
Parkinson’s disease and a comprehensive economic analysis of the effect of its
implementation]. Zhurnal nevrologii i psikhiatrii im. S.S. Korsakova. 2021;1:9-
20.

Titova NV, Chauduri KR. Nemotornye simptomy bolezni Parkinsona: podvod-
naya chast’ aysberga [Non-motor symptoms of Parkinson’s disease: the under-
water part of the iceberg]. Annaly klinicheskoy i eksperimental’noy nevrologii.
2017;4(11):5-18.

Trufanov EA. Differentsial’naya diagnostika bolezni Parkinsona i dementsii s
tel'tsami Levi [Differential diagnosis of Parkinson disease and dementia with
Lewy bodies]. Rossiyskiy psikhiatricheskiy zhurnal. 2013;2:72-6.

Zaripov NA, Ganieva MT. Otsenka kognitivnogo statusa u patsiyentov s akine-
tiko-rigidnoy i drozhatel’noy formami bolezni Parkinsona [Assessment of cogni-
tive status in patients with akinetic-rigid and tremor-dominant Parkinson’s dis-
ease). Vestnik Avitsenny [Avicenna Bulletin]. 2020;22(1):56-60. Available from:
https://doi.org/10.25005/2074-0581-2020-22-1-56-60

Rybkina VL, Azizova TV. Faktory riska razvitiya bolezni Parkinsona [Risk factors
for developing Parkinson’s disease]. Nevrologicheskiy zhurnal. 2017;6:287-94.

Kamakinova AB, Golubev VL. Kompleksnaya reabilitatsiya patsientov s
bolezn’yu Parkinsona na baze sanatoriya «Viktoriya» (Moskovskaya oblast’)
[Complex rehabilitation of patients with Parkinson’s disease on the basis of the
Victoria sanatorium (Moscow region)]. V: lllarioshkin SN, Levin OS. (red.) Ru-
kovodstvo dlya vrachey po materialam IV Natsional’nogo kongressa po bolezni
Parkinsona i rasstroystvam dvizheniy (s mezhdunarodnym uchastiem). 2017.
p. 204-8.

Karomatov ID, Zhalilov NA. Bolezn’ Parkinsona — perspektivy profilaktiki i
lecheniya fito preparatami [Parkinson’s disease — the prospects of prevention
and treatment by phyto medicines]. Biologiya i integrativnaya meditsina.
2018;11:131-49.

Prediger RD. Effects of caffeine in Parkinson’s disease: From neuroprotection
to the management of motor and non-motor symptoms. J Alzheimers Dis.
2010;20(Suppl 1):5205-5220.

Molenhauer B, Zhang J. Biochemical premotor biomarkers for Parkinson’s dis-
ease. Mov Disord. 2012;27(5) 644-50.

349



Zaripov NA et al Symptoms of Parkinson disease

AVICENNA BULLETIN
Vol 23 * Ne 3 * 2021

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Paptok MA, Csetosapckuii CH, KonuwmHckas CB. HemoTopHble nposBaeHus
60ne3Hu MapkuHcoHa. MeduyuHckuli anemarax. 2014:3:54-8.

AxmeTkaHos BK, LWawkuH YC, Kepumbaes TT. BonesHb MapkuHcoHa. Kpu-
Tepun auarHocTvku. OuddepeHupansHan AnarHocTuka. Helipoxupypeus u
Hesposnozua KazaxcmaHa. 2016;4:18-25.

YHrypsaHy TH, Tpxkubosckuii AM. KpaTkue pekoMeHAaLmMmn no onucaHuto, cTa-
TUCTUYECKOMY aHanM3y U NPEeACTaBAEHUIO JaHHbIX B HAYYHbIX Ny6AUKaLMAX.
Konoaus yenoseka. 2011; 5:5-60.

TnaHy, C. Meduko-6uosnoauyeckas cmamucmuka. lep. ¢ aHea. Mocksa, P®:
Mpaktnka; 1999. 459 c.

YyxnosuHa MJ1. MaToreHeTMYECKME MEXaHWU3MbI AEMEHLMM Y NALMEHTOB CTap-
Lwero Bo3pacta ¢ 60ne3Hbto MapKUHCOHa. MKypHan Hegposoauu u ncuxuampuu
um. C.C. Kapcakosa. 2014;114(7):79-82.

TpydaHos EA. InddepeHumanbHblii auarHos 6onesHu MapKMHCOHA U 3CCEH-
upanbHoro Tpemopa. MeduyuHckuli secmHuk K0ea Poccuu. 2013;1:73-9.

Conosbésa All, lopayes [1B, Apxunos BB. Kputepum OLEHKM KOTHUTMBHbIX
HapyLeHWii B KAMHWYECKUX UccaeaoBaHuax. Bedomocmu HayyHozo yeHmpa
3Kcnepmu3bl cpedcme mMeduyuHcKo2o npumeHeHus. 2018;4(8):218-30.

NesuH OC, AptembeB 1B, Bpunb EB, Kynya TK. bonesHb MapKuMHCOHa: coBpe-
MEHHbIE MOAXOAbI K AMArHOCTUKE W NeyeHuto. [Tpakmuveckas meouyuHa.
2017;1:45-51.

TumosH /I, CungaHsH IT. HapyweHne KOTHUTUBHBIX GYHKLMIA: aKTyanbHOCTb
npo6nembl, GaKTopbl PUCKa, BO3MOXHOCTU NPODUNAKTUKM U NeYeHus. Apxus
8HympeHHel meduyuHsl. 2013;2:35-40.

Satake W, Nakabayashi Y, Mizuta |, Hirota Y, Ito C, Kubo M, et al. Genome-wide
association study identifies common variants at four loci as genetic risk factors
for Parkinson’s disease. Nature Genetics. 2009;41(12):1303-7.

Simon-Sanchez J, Schulte C, Bras JM, Sharma M, Gibbs RJ, Berg D, et al.
Genome-wide association study reveals genetic risk underlying Parkinson’s
disease. Nature Genetics. 2009;41(12):1308-12.

Lnnunosa HH, Tutosa HB, KaTyHuHa EA. Mpobiema HeMOTOPHbIX CUMMTOMOB
npu 6onesnn MapkMHCOHa U BAMAHUE JOGaMUHEPTUYECKON Tepanum Ha WX
Koppekuuio. PM. 2018;4:85-90.

Tannaxos AA, Monosa TE, Hukonaesa T4, LWHaiigep HA, Metposa MM. Ckpu-
HWHI HEMOTOPHbIX CUMNTOMOB 60/1€3HM apKMHCOHA C MOMOLLBIO LUKabI
NMSQuest. Hesposnoeus, Heliponcuxuampus, ncuxocomamuka. 2017;3:42-7.

MasypeHko EB, NMaHomapés BB, Cakosuy PA. KOrHUTMBHbIE HapyLleHnA npu
60ne3Hu MapknHcoHa. MeduyuHckue Hogocmu. 2014;1:6-15.

Menéxun AWM. Ucnonb3osaHue Tecta pUCOBaHMA YacoB B CKPUHWMHr-obc/e-
[0BaHUN KOTHUTMBHOMO Aeduunta. HayuoHanbHele npuopumemsi Poccuu.
2014;2:186-98.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34.

Radyuk MA, Svetozarskiy SN, Kopishinskaya SV. Nemotornye proyavleniya
bolezni Parkinsona [Non-motor manifestations of Parkinson’s disease]. Med-
itsinskiy al'manakh. 2014:3:54-8.

Akhmetzhanov VK, Shashkin CHS, Kerimbaev TT. Bolezn’ Parkinsona. Kriterii
diagnostiki. Differentsial’'naya diagnostika [Parkinson’s disease. Diagnostic
criteria. Differential diagnostics]. Neyrokhirurgiya i nevrologiya Kazakhstana.
2016;4:18-25.

Unguryanu TN, Grzhibovskiy AM. Kratkie rekomendatsii po opisaniyu, statis-
ticheskomu analizu i predstavleniyu dannykh v nauchnykh publikatsiyakh [Brief
recommendations for the description, statistical analysis and presentation of
data in scientific publications]. Ekologiya cheloveka. 2011;5:5-60.

Glants S. Mediko-biologicheskaya statistika [Biomedical statistics]. Per. s angl.
Moscow, RF: Praktika; 1999. 459 p.

Chukhlovina ML. Patogeneticheskie mekhanizmy dementsii u patsientov
starshego vozrasta s bolezn’yu Parkinsona [Pathogenetic mechanisms of de-
mentia in older patients with Parkinson’s disease]. Zhurnal nevrologii i psikhi-
atriiim. S.S. Korsakova. 2014;114(7):79-82.

Trufanov EA. Differentsial'nyy diagnoz bolezni Parkinsona | essentsial'nogo
tremora [Differential diagnosis of Parkinson’s disease and essential tremor].
Meditsinskiy vestnik Yuga Rossii. 2013;1:73-9.

Solovyova AP, Goryachev DV, Arkhipov VV. Kriterii otsenki kognitivnykh narush-
eniy v klinicheskikh issledovaniyakh [Criteria for assessing cognitive impair-
ment in clinical trials]. Vedomosti Nauchnogo tsentra ekspertizy sredstv med-
itsinskogo primeneniya. 2018;4(8):218-30.

Levin OS, Artemyev DV, Bril EV, Kulua TK. Bolezn’ Parkinsona: sovremennye

podkhody k diagnostike i lecheniyu [Parkinson’s disease: modern approaches
to diagnosis and treatment]. Prakticheskaya meditsina. 2017;1:45-51.

Gimoyan LG, Silvanyan GG. Narushenie kognitivnykh funktsiy: aktual’'nost’
problemy, faktory riska, vozmozhnosti profilaktiki i lecheniya [Impairment of
cognitive functions: Relevance of the problem, risk factors, opportunities for
prevention and treatment]. Arkhiv vnutrenney meditsiny. 2013;2:35-40.

Satake W, Nakabayashi Y, Mizuta |, Hirota Y, Ito C, Kubo M, et al. Genome-wide
association study identifies common variants at four loci as genetic risk factors
for Parkinson’s disease. Nature Genetics. 2009;41(12):1303-7.

Simon-Sanchez J, Schulte C, Bras JM, Sharma M, Gibbs RJ, Berg D, et al. Ge-
nome-wide association study reveals genetic risk underlying Parkinson’s dis-
ease. Nature Genetics. 2009;41(12):1308-12.

Shipilova NN, Titova NV, Katunina EA. Problema nemotornykh simptomov pri
bolezni Parkinsona i vliyanie dofaminergicheskoy terapii na ikh korrektsiyu [The
problem of non-motor symptoms in Parkinson’s disease and the effect of dopa-
minergic therapy on their correction]. RMZH. 2018;4:85-90.

Tappakhov AA, Popova TE, Nikolaeva TYa, Shnayder NA, Petrova MM. Skrin-
ing nemotornykh simptomov bolezni Parkinsona s pomoshch’yu shkaly
NMSQuest [Screening for non-motor symptoms of Parkinson’s disease us-
ing the NMSQuest scale]. Nevrologiya, neyropsikhiatriya, psikhosomatika.
2017;3:42-7.

Mazurenko EV, Panomaryov VV, Sakovich RA. Kognitivnye narusheniya pri

bolezni Parkinsona [Cognitive impairment in Parkinson’s disease]. Medlitsinskie
novosti. 2014;1:6-15.

Melokhin Al. Ispol’zovanie testa risovaniya chasov v skrining-obsledovanii kog-
nitivnogo defitsita [Using the clock drawing test in the screening-examination
of cognitive deficits]. Natsional’nye prioritety Rossii. 2014;2:186-98.

(i) CBEAEHMA OB ABTOPAX

3apunos Hypanu A6aypakubosuu, noktopaHT PhD kadenpbl HeBponorum
¥ OCHOB MEAMLMHCKOW reHeTUKM, TafXKUKCKUIA roCyAapCTBEHHDIA MEeAULIMH-
CKUit yHUBEPCUTET MM. AByanu nbH1 CuHO

ORCID ID: 0000-0001-5494-1218

Author ID: 1054132

SPIN-kog;: 8489-6082

E-mail: nur.tj-94@mail.ru

Dopxoes Mxkamwepn Cana6o60eBuu, LOKTOP MEANLMHCKMX HAyK, Npodeccop
Kadeapbl aetckux 6onesHeit Ne 1, TafKMKCKUIM rOCYAAPCTBEHHbIA MEANLMH-
CKUI yHUBEpCUTET UM. Abyanu nbHu CuHo

Researcher ID: AAA-5497-2020

350

(i) AUTHOR INFORMATION

Zaripov Nurali Abdurakibovich, PhD Student, Department of Neurology and
Fundamentals of Medical Genetics, Avicenna Tajik State Medical University
ORCID ID: 0000-0001-5494-1218

Author ID: 1054132

SPIN: 8489-6082

E-mail: nur.tj-94@mail.ru

Dodkhoev Jamshed Saidboboevich, Doctor of Medical Sciences, Professor of
the Department of Pediatric Diseases Ne 1, Avicenna Tajik State Medical Uni-
versity

Researcher ID: AAA-5497-2020



3apunos HA c coasm. Cymnitomsl 604e3um Ilapkuncona

BECTHMK ABUMILIEHHEI
Tom 23 * No 3 % 2021

Scopus ID: 6505977054

ORCID ID: 0000-0002-9228-8544
Author ID: 843620

SPIN-Kog;: 6609-4501

E-mail: jamshedsd@yandex.com

A6pynno3ona Canpa Myptaso, KaHAMAAT MeAULMHCKMX HayK, COUCKaTeNb Ka-
deapbl annaemvonorum, TagKUKCKUIA rocyAapCTBEHHbIN MeANLMHCKUIA YHU-
BepcuteT um/ Abyanum nbHu CuHo

ORCID ID: 0000-0003-0058-7633

Author ID: 991827

SPIN-koga: 5979-1928

E-mail: saidxoja@gmail.com

[xkamonosa PyxwoHa [KanoNMANHOBHA, KaHAMAAT MEAMLMHCKUX HayK,
[OLEHT Kadeapbl BHYTPeHHUX bonesHel N2 3, TafKMKCKUI roCyAapCTBEHHbIN
MEANLMHCKMIM yHUBEpCUTET UM. Abyanu MbHM CuHO

ORCID ID: 0000-0002-3327-0459

E-mail: ruhal3@mail.ru

UHdopmauma 06 MCTOUHUKE NOAAEPKKU B BUAE FPAHTOB, 060pyA0BaHMS,
NeKapCTBEHHbIX NpenapaTos

®yUHAHCOBOM NOAAEPHKM CO CTOPOHbI KOMMAHMIA-NPOU3BOAUTENEN ieKap-
CTBEHHbIX NPenapaTos U MeaMUUMHCKOro 060pya0BaHWs aBTOPbI HE MOAYHaNM

KoH$AuKT nHTepecos: otcytcTayet

>4 ALPEC ANA KOPPECMOHAEHLMW:

3apunos Hypanu A6aypakn6oBuu

[JokTopaHT PhD Kadeapbl HEBPOIOTUM U OCHOB MEULIMHCKOM reHeTuKM, Taa-
KMKCKMI TOCYAAPCTBEHHbIN MEAULMHCKUIA YHUBEPCUTET MM. AByanu MBHM
CuHo

734003, Pecny6iuKka TamKuK1CTaH, 1. lywaxbe, np. Pyaaku,139
Ten.: +992 (987) 329015
E-mail: nur.tj-94@mail.ru

BK/IAL ABTOPOB

PaspaboTka KoHLEeNuUWK 1 gusaiiHa nccneposanus: 3HA, A4C
Cbop matepuana: 3HA, ACM

CratucTnyeckas obpaboTka gaHHbix: 3HA, AAC

AHanm3 nonyyYeHHbIx gaHHbix: 3HA, ACM

MoproTtosKa TekcTa: 3HA, ACM

Pepaktuposanue: 3HA, AP/,

0611135 OTBETCTBEHHOCTb: 3HA

09.04.21
30.09.21

lMocmynuna
lMpuHAmMa 8 neyameo

Scopus ID: 6505977054

ORCID ID: 0000-0002-9228-8544
Author ID: 843620

SPIN: 6609-4501

E-mail: jamshedsd@yandex.com

Abdullozoda Said Murtazo, Candidate of Medical Sciences, Applicant of the
Department of Epidemiology, Avicenna Tajik State Medical University

ORCID ID: 0000-0003-0058-7633

Author ID: 991827

SPIN: 5979-1928

E-mail: saidxoja@gmail.com

Jamolova Rukhshona Jaloliddinovna, Candidate of Medical Sciences, Asso-
ciate Professor, Department of Internal Medicine Ne 3, Avicenna Tajik State
Medical University

ORCID ID: 0000-0002-3327-0459

E-mail: ruhal3@mail.ru

Information about support in the form of grants, equipment, medications

The authors did not receive financial support from companies manufacturing
medications and medical equipment

Conflicts of interest: The authors have no conflicts of interest

<] ADDRESS FOR CORRESPONDENCE:

Zaripov Nurali Abdurakibovich
PhD Student, Department of Neurology and Fundamentals of Medical Genet-
ics, Avicenna Tajik State Medical University

734003, Republic of Tajikistan, Dushanbe, Rudaki Ave., 139
Tel.: +992 (987) 329015
E-mail: nurtj-94@mail.ru

AUTHOR CONTRIBUTIONS

Conception and design: ZNA, DJS
Data collection: ZNA, ASM

Statistical analysis: ZNA, DJS

Analysis and interpretation: ZNA, ASM
Writing the article: ZNA, ASM

Critical revision of the article: ZNA, JRJ
Overall responsibility: ZNA

Submitted
Accepted

09.04.21
30.09.21

351



doi: 10.25005/2074-0581-2021-23-3-352-358

MEXKBEAOMCTBEHHOE B3AMUMOAEVICTBUE CAYKE ITPU

ANKBUAALINU ITOCAEACTBUN AOPOXXHO-TPAHCIIOPTHBIX ITPOVICIITECTBUN

N.C. MEABHIMKOBA, E.IO. IIKATOBA

Kadeapa megunmnsr kaTacTpod 1 Ge301macHOCTI KIU3He AesATeABHOCTH, VIXKeBcKas rocyapcTBeHHast MeAUIIMHCKast akagemus, Vbxesck, Poccnitckas Pegepans

LS.

Llenb: aHann3 MeXBELOMCTBEHHbIX OTHOLIEHUI COTPYAHMKOB MUHUCTEpCTBa Ype3BblyaliHbix cuTyaumnii (MYC) 1 cKopoi MeaMLIMHCKOWM NMOMOLLM
(CMN) r. UskeBCKa B X0f4€e COBMECTHOM PaboTbl NPU IMKBMAALMM NOCNEACTBUI AOPOMKHO-TPAHCMOPTHBIX Npoucwectsnit (ATN).

Matepuan n metoab!: 661710 NPoaHKeTMPOoBaHO 206 paboTHMKOB MYC r. KeBCKa, y4acTBOBABLLMX B IMKBUAALMM nocneacTauid ATMN 8 2018 ., u npo-
BefeHa BbIKOMMPOBKa AaHHbIX 13 5052 cTatucTuyeckux dopm «KapTouka 1/0TM» caysk6bl MYC 3a neprog, ¢ 2011 no 2017 rr. CTaTUCTMYECKMIA aHaNM3
[LaHHbIX BK/IOYA/ BbIYMCIEHWNE SKCTEHCUBHBIX MOKa3aTesiel, cpesiHelt apudmeTUUecKol B3BELIEHHOM, pacyéTa z-KpUTepus, CIaXkMBaHve guHamuye-
CKOro pAJa C NOMOLLLbIO CKONb3ALLEN CpefiHel, BbIMMCAEHNE TEMMA NPMPOCTaA C UCMNO/Ib30BaHWEM NaKeTa NPUKNAAHbIX CTaTUCTUYECKUX Mporpamm SPSS
22 v Microsoft Excel 2010. 3a ypoBeHb CTaTUCTUHECKON 3HAYMMOCTH NpuHMMancs p<0,05.

PesynbTathl: aHaAM3 COLMONOMMYECKOTO aHKETUPOBaHUA paboTHMKos MYC nokasan, uto B 80,1% cnyvasx 6puragbl CMI cBOEBpeMeHHO NpuesKanu
Ha mecto ATN. 3a 7-neTHWit nepnog HabngeHus, No AaHHbIM cTaTUCTUYecKux dopm «Kaptouka 1/0TM», B8 52,613,2% cayuasx 6puragbl CMM npu-
e3anu Ha mecto TN nocne cotpyaHukos MYC. Mepuogbl BpemeHu oxungaHua (4o 15 muHyT) cotpyaHukamm MYC 6purag CMIM cornacHo aHanusy
onpoca 1 AoKyMeHTauum coBnagatot (p>0,05). Ha oaHy 6purasy CMI B 68,5% cnyyasx Npuxoauaca oAuH nocTpasaslumit, B 17,1% — aBa, 8 5,7% — Tpn
nocTpasasLmx. 3adpUMKCUPOBaHbI C/ly4Yau, Koraa Ha ogHy bpuragy Morno npuxoautbca 6onee 4 noctpagaswmx B ATM.

3ak/o4eHmne: JaHHOE UCCNeA0BaHNe 3aTPOHY/O OAWH M3 aCMeKTOB MEXBELOMCTBEHHbIX OTHOLIEHUI, OHAKO UMEETCA PAL HepPELLEHHbIX BOMPOCOB,
KOTOpble NPOABAAIOTCA, B PAAE C/ly4aeB, HECKOOPAMHUPOBAHHbIMU AehcTBUAMM cnyK6 CMIM 1 MYC: HeofHOBPeMeHHbIN npuess npeactasuTenei
[IBYX BELOMCTB, He0CTaTouyHoe KonnuecTso 6purag CMI Ha mecte TN, HecornacoBaHHOCTb AeNCTBMIA Ha MecTe [T mexay cry:kbamu.
Kniouesble cnoBa: MuHucmepcmeo uype3ssolyaliHbix cumyayull, cCKopas mMedUYUHCKAA Nomowb, mexgedomcmeeHHoe e3aumodelicmsue, AopoxH(-
HO-mpaHCNopmHoe npoucwecmaue, ciacamesbHsle pabomei.

Ona uutupoBaHua: MenbHukosa UC, Lkatosa EKD. MexBefoMCTBEHHOE B3aUMOAEMCTBUE CYK6 NPU IMKBUAALMMU NOCIEACTBUIA LOPOKHO-TPAHCMNOPTHbIX
npoucluecTsuit. BecmHuk AsuyerHsl. 2021;23(3):352-8. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-352-358

INTERDEPARTMENTAL INTERACTION FOR ROAD ACCIDENT CONSEQUENCES
ELIMINATION

MELNIKOVA, E.YU. SHKATOVA

Department of Disaster Medicine and Life Safety, Izhevsk State Medical Academy, Izhevsk, Russian Federation

Objective: Analysis of cooperation between the Ministry of Emergency Situations (MChS) and Emergency Medical Services (EMS) personnel in the
coordination of efforts to eliminate the consequences of road traffic accidents (RTA) in the city of Izhevsk, Udmurtia, Russia.

Methods: 206 employees of the MChS of Izhevsk, who participated in road accident consequences elimination in 2018, were questioned. Data were
extracted from 5052 MChS statistical forms «Card 1/RTA» from 2011 to 2017. Statistical analysis of the data included the calculation of extensive
indicators, the weighted arithmetic mean, the calculation of the z-test, smoothing the time series using a moving average, the calculation of the growth
rate using the SPSS 22 and Microsoft Excel 2010 statistical software package. The level of statistical significance was taken as p<0.05.

Results: The social survey analysis of the MChS personnel showed that in 80.1% of cases, emergency teams arrived at the accident scene on time. Over
the 7-year observation period, according to the statistical forms «Card 1/RTA», in 52.6%3.2% of cases, the ambulance teams arrived at the accident
scene after the MChS employees. The questionnaire results on the waiting periods (up to 15 minutes) for emergency teams by the MChS employees
match the records data (p>0.05). In 68.5% of cases, one ambulance team attended one victim; in 17.1% and 5.7%, two and three victims, respectively.
However, there have been documented cases when one emergency team attended more than 4 casualties of road accidents.

Conclusion: This study addressed one of the aspects of interdepartmental relations; however, some issues remain unresolved. In some cases, it
was manifested in uncoordinated interactions between the EMS and the MChS: non-simultaneous arrival of representatives of two departments,
insufficient number of emergency teams at the accident scene, incoherence between services at the accident scene.

Keywords: Ministry of Emergency Situations, ambulance, interagency cooperation, traffic accident, rescue work.

For citation: Melnikova IS, Shkatova EYu. Mezhvedomstvennoe vzaimodeystvie sluzhb pri likvidatsii posledstviy dorozhno-transportnykh proisshestviy
[Interdepartmental interaction for road accident consequences elimination]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(3):352-8. Available from: https://
doi.org/10.25005/2074-0581-2021-23-3-352-358

BBEAEHMUE INTRODUCTION

[LopOXKHO-TPAHCMOPTHBIN TPaBMaTU3M — Cepbé3Han npobiema Currently, road traffic injuries constitute a pressing global

COBPEMEHHOCTH, KOTOPasA HaHOCUT HEMOMPaBUMbIV COUManbHbIN, Ma-  challenge, with huge implications in terms of irreparable social,
TepuanbHbIii U Aemorpaduyeckuii yuiepb obuiectsy [1-6]. CornacHo  material and demographic losses to society [1-6]. In the Russian
«Crpaterun 6e30MacHOCTH AOPOXKHOTO ABMKEHMA B Poccuiickoii ®e-  Federation, according to “The Road Safety Strategy in the Rus-
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Aepaumn Ha 2018-2024 rogpl» (yTBEPkKAEHA pacnopseHnem MNpasu-
TenbcTBa Poccuiickolt ®enepaumm ot 8 aHsapa 2018 r. Ne 1-p) 8 Poc-
cuitckov depepauum ¢ 2007 no 2016 ros B AOPOXKHO-TPAHCMOPTHBIX
npoucwectausax (ATM) nornbno 271 Tbic. Yenosek, 2,5 MAH. Ntogei
6blAM paHeHbl, nocTpagano 227 Toic. feTelt B Bo3pacTe Ao 16 ner,
13 HUX 9 TbIC. NONYYUAN TPaBMbl, HECOBMECTUMbIE C KM3HbO. TpeTb
nornbLnx B aBapuAX Ha aBTOMOBW/bHbIX AOpOrax — Atoau Hambonee
aKTUBHOIO TPyA0CcnocobHoro Bo3pacta — ot 26 o 40 net [7-13]. Oko-
0 20% nocTpaAaBLIMX CTAHOBATCA MHBaNMAAMM. ExkeroaHble 3KOHO-
MUYeckue notepu ctpaHbl oT ATl cocTaBaaoT okono 2% BanoBoro
BHYTPEHHEro NpoAykKTa.

C 2006 roaa B Poccuiickoii depepaumm peanvsyroTcs MacluTab-
Hble MeponpUATUA NO NOBbIWEHUIO 6e30NacHOCTM Ha Aoporax, BHe-
ApAatoTca defepanbHble Lenesble Nporpammbl: «osbiweHne 6e3o-
MacHOCTU AOPOXKHOro asueHua B 2006-2012 rogax», «MoBbilweHWe
6e30nacHOCTU AOPOXKHOro ABuKeHus B 2013-2020 rogax», «CTpa-
Terns 6e30MacHOCTM AOPOXKHOTO ABUMKEHUA B Poccuiickoit depepa-
umn Ha 2018-2024 roabi». B HWX BaXKHaA poab OTBOAWTCA OKa3aHUIo
JorocnutanbHOW Nnomoly noctpagaswmum 8 ATM v coBeplueHCTBO-
BaHWI0 MEXBEAOMCTBEHHOTO B3aMMOZEMNCTBUA IKCTPEHHDBIX CYHKO
pearnpoBaHus.

B nukeuagaumm nocnepctsmin ATMN yyacTBYOT pas/inyHble
CNyKBbl: CKopasa meaunumMHcKkan nomoub (CMIM), focyaapcTeeHHan
MHCNeKuua 6e3onacHocTM gopoxHoro aswkenus (TMBAA), Mu-
HUCcTepcTBO Poccuitickoit deaepaunm no aenam rpaxaaHckoi obo-
POHbI, YPe3BblYAMHbIM CUTYALMAM W NUKBUAALMM NOCNEACTBUIA
CTUXUIAHBIX B6eacTBuii (MYC), KoTopble AOMKHbI PaboTaTb BMECTe
ObICTPO, KayecTBEHHO U 3dpdeKkTUBHO [14-16]. OT UX CnaxkeHHOro
B3aMMOLEMNCTBUA 3aBUCAT XMU3HM U 340p0OBbe NocTpagasLumx [12].
Mouck Hay4yHOM NuUTepaTypbl, NOCBAWEHHON OLEHKE MeXBesoM-
CTBEHHOrO B3aumogeicteumsa npu ATM, pesynbtatoB He gan. Mime-
FOTCA LB eAUHUYHBIE UCCNIeA0BAHMA NO OLEHKE MHEeHMA NoCTpa-
fJaswux B TN o pabote cnyk6, Bble3xkKaloWMX HA NpoUcLIecTBME
[17].

LLENb UCCNEQOBAHUA

AHann3 MeXBEeLOMCTBEHHbIX OTHOLIEHMI coTpyaHukos MYC n
CMI r. UKeBCKa B XoZe COBMECTHOM paboTbl Npu AMKBUAALMMU NO-
cneacreuid AT,

MATEPUAN U METOAbI

Ha nepsom 3Ttane uccnepoBaHusa 6bin1 NpoBeaéH coumonornye-
cKuit onpoc 206 pabotHMKoB MYC r. MxkeBCcKa, y4acTBOBABLUMX B INK-
Bugauum nocneactsmit ATMN 8 2018 r. No cnewymanbHO NOATOTOBEH-
HOM aHKeTe, BKNKOYaBLUEW NATb 3aKPbITbIX ¥ OAMH OTKPbITbIA BONPOC.

Ha BTOopom 3Tane 6bina NpoBeAeHa BbLIKOMMPOBKA [AAHHbIX
13 5052 ctatucTnueckmx dopm «Kaptouka 1/4TM» cayx6bl MYC 3a
nepvog ¢ 2011 no 2017 rr. Kputepuamm BKAoYeHUA Kaptodek OTM
npwv BbIKONMPOBKE AaHHbIX ABMAOCH Haauume noctpagasiumx B ATMN,
BEpPHOE M NO/IHOe 3ano/HEHWE AaHHbIX JOKYMeHToB. Kputepuu wmc-
KNIOYEHUA: HEBEPHOE U HEMOJHOE 3anO/IHEHUE KapTOYEK, OTCYTCTBUE
nocrpagasiumnx 8 ATM.

CTaTUCTUYECKMIA aHANIM3 [aHHbIX BK/OYANA BbIMMCIEHUE IKC-
TEHCUBHbIX MOKasaTenen, cpeaHen apndmeTMyecKoin B3BeLEHHOW,
pacyuérta z-KpuTepua, CraxuBaHne AMHaAMUYECKOTO PAAA C MOMOLLLbIO
CKOMb3AiLLEW CpefHel, BbluMCNeHMe TemMna NpupocTa C MCNo/b3o-
BaHMEM MaKeTa MPUKNALHBIX CTaTUCTUYECKMX nporpamm SPSS 22 wn
Microsoft Excel 2010. 3a ypoBeHb CTaTUCTMYECKON 3HAYUMOCTU Npu-
Humanca p<0,05.

sian Federation for 2018-2024" (approved by Order of the Gov-
ernment of the Russian Federation of January 8, 2018, No. 1-r),
271,000 people died in road traffic accidents (RTA) from 2007 to
2016; 2.5 million people were injured, including 227.000 children
under the age of 16 of which 9,000 got injuries incompatible with
life. A third of those perished in road accidents are people of the
prime working-age — 26 to 40 [7-13]. About 20% of the victims
become disabled. The country’s annual economic losses from
RTAs amount to about 2% of the gross domestic product.

From the year 2006, the Russian Federation has implemented
significant steps to improve road safety, including the following fed-
eral target programs: “Improving road safety in 2006-2012", “Im-
proving road safety in 2013-2020", “Strategy of road safety in the
Russian Federation for 2018-2024 “, They play an essential role in
providing prehospital care to RTA victims and improving the inter-
departmental interaction between Emergency Response Services.

In the elimination of the consequences of RTA, various ser-
vices are involved, including Emergency Medical Services (EMS),
the State Inspectorate for Road Safety (GIBDD), the Ministry of
the Russian Federation for Civil Defence, Emergency Situations
and Liquidation of Consequences of Natural Disasters (MChS).
The services must work as a team expeditiously, efficiently and to
the highest standard [14-16]. The lives and health of the RTA vic-
tims depend on well-coordinated interdepartmental interaction
[12]. Unfortunately, the literature search for relevant publications
on the assessment of interagency interaction in RTAs yielded no
results. Moreover, there are only a few studies to evaluate the
feedbacks of RTA survivors on the work performance of services
at the scene of the accident [17].

PURPOSE OF THE STUDY

To analyse interdepartmental relations between the MChS
and the EMS personnel in joint efforts to eliminate the conse-
guences of the RTA in the city of Izhevsk, Udmurtia, Russia.

METHODS

At the first stage of the research, a social survey was con-
ducted of 206 employees of the MChS of Izhevsk who eliminated
the consequences of an accident in 2018 using a specially pre-
pared questionnaire that included five closed-ended questions
and an open-ended one.

At the second stage, data were extracted from 5052 the
MChS statistical forms “Card 1/RTA” from 2011 to 2017. The in-
clusion criteria for RTA cards included RTA cases with injuries and
the correct and complete filling of these documents. Exclusion
criteria included RTA cases without injuries, incorrect and incom-
plete filling of the cards.

Statistical analysis of the data included the calculation of
extensive indicators, the arithmetic weighted average, the cal-
culation of the z-test, smoothing the time series using a moving
average, the calculation of the growth rate using the SPSS 22 and
Microsoft Excel 2010 statistical software package. The level of sta-
tistical significance was taken as p<0.05.

RESULTS AND DISCUSSION

According to the Order of the Ministry of Health of the Rus-
sian Federation No. 388n dated June 20, 2013, “On approval of the
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PE3YNIbTATbI U UX OBCYXXAEHUE

CornacHo npukasy ot 20 mioHa 2013 roga Ne 388H «06 yTBep:k-
feHun NopAgka oKasaHUA CKOPOH, B TOM YWC/e CKOPOW CreLmanusm-
POBaHHOM, MeAMLMHCKOM NOMOLM» (C M3MeHeHUaMM Ha 19 anpens
2019 roga) v ot 15 Hoabpa 2012 roga Ne 927H «O6 yTBepKAEHWUM
MopasKa OKa3aHWA MeAMLMHCKOW NMOMOLLM NOCTPaAaBLUMM C coye-
TaHHbIMW, MHOMXECTBEHHbIMMW 1 U30IMPOBAHHbBIMU TPAaBMamu, CONpo-
BOXXJAMOLWMMMUCA LLOKOMY» Bpems goesga bpuragbl CMIM Ha ATM He
[OMKHO MpeBbiWwaTb 20 MUHYT. AHaNWU3 aHKETMPOBAHWA PabOTHWKOB
MYC nokasan, 4to, No Mx MHeHuto, bpuragsl CMI 8 80,1% cBoeBpe-
MEHHO npueskann Ha mecto ATM. Mo AaHHbIM CTaTUCTUYECKMX popM
«KapTouka 1/0TM» 3a 7-neTHuit nepuoa HabnoaeHus 6puragbl CMI
npuesxanu Ha mecto AT nocne cotpygHukos MYC B 52,613,2% cny-
yaes (puc. 1).

CpesHee Bpems oxugaHua bpurag CMI cotpyaHukamm MYC
CocTaBuo 5,217,0 MUHYT 33 CEMUNETHUIN Nepuog HabntogeHus.

Mepnoabl BpemMeHn OXMAAHMA «80 5 MUHYT», «5-10 MUHYTY,
«11-15 MmuHYyT» coTpyaHmKammu MYC 6purag CMIM, cornacHo aHanmsy
onpoca v foKyMeHTauuu, cosnagatoT (p>0,05) (Taba. 1) n yale Bcero
(B cpeaHem 63,5% cnyyaes) OXUAAHWE COCTABAANO [0 5 MUHYT. TaK
e MMeIoTCA CTaTUCTUYECKU 3HaYMMBble Pa3/MyMA B YacToTe OXMAa-
HWit 6onee 16 MUHYT, 4TO, CKOpee BCEro, CBA3AHO C CYObEKTUBHBIM OT-
HOLUEHWEM PECMOHAEHTOB K OXWUAAHWUI0 MEAMULMHCKUX PabOTHUKOB
(p<0,05) (Tabn. 1).

CnenyeT OTMETUTb, YTO B 060MX UCTOUHMKAX MHGOPMaLMK Npu-
CYTCTBYET Bpems oxuaaHus 6onee 10 MUHYT 1 gaxe b6onee 21 mu-
HYTbI, 4TO NPEBbILWAET 4OMYCTUMOE BPeMA Aoe3a COrNacHO NpuKasy
ot 20 uioHs 2013 roga Ne 388H «06 yTBepKaeHMM MopagKa oKasa-
HWA CKOPOW, B TOM YMC/Ie CKOPOI CNeLnann3MpoBaHHOM, MeauLMH-
CKOW nomoLm» (c M3meHeHmamu Ha 19 anpens 2019 roga) u ot 15
Honbpsa 2012 roga Ne 927H «06 yTBep:KAeHUM MopasaKa OKa3aHWA
MEeAMLMHCKOM MOMOLLM MOCTPAZABLUMM C COYETAHHbIMU, MHOXe-
CTBEHHbIMM W U30/IMPOBAHHbBIMK TPABMaMM, COMPOBOXAAIOLLMMMUCA
WwoKkom». 3a 2011-2017 rr. auHammKa oxungaHuna CMI nameHsanacb
He3HaYnTeNbHO, MPU 3TOM UMeNacb TEHAEHUMA K YBENYEHUIO O0-
€3[10B A0 5 MUHYT 1 yMmeHblUeHMto foe3a08 6oee 21 MUHYTHI (puc.
2). MaKcMManbHbI Temn NpupocTa «4o0 5 muHyT» coctasun 11,7% B

procedure for the provision of emergency, including emergency
specialised, medical care” (as amended on April 19, 2019) and No.
927n dated November 15, 2012, “On approval of the Procedure for
rendering medical assistance to victims with concomitant, multiple
and isolated injuries, accompanied by shock”, the time for the am-
bulance team to arrive at the accident scene should not exceed 20
minutes. The MChS personnel questionnaire data analysis showed
that, in their opinion, 80.1% of the emergency teams arrived at the
accident scene on time. However, according to the MChS statistical
forms “Card 1 / RTA” analysis over the 7-year observation period,
EMS teams arrived at the accident scene after the MChS personnel
in 52.6%3.2% of cases (Fig. 1)

The average waiting time for EMS teams by MChS personnel
was 5.2+7.0 minutes over a seven-year observation period.

The questionnaire data on the emergency team waiting
periods “up to 5 minutes”, “5-10 minutes”, “11-15 minutes” by
the MChS personnel match records data (p>0.05) (Table 1). Most

Puc. 1 lMepsooyepédHocms doe3zda bpuead CMI u compydHuKos
MHYC Ha mecmo AT 3a 2011-2017 22. N0 OGHHLIM CMAMUCMUYecKux
thopm «Kapmoyka 1/0TIM», (%)

60
50 —— —
40 |— S
30 - - ——
20 - - - - - -
11111
0
2011 2012 2013 2014 2015 2016 2017
cMn MYC u OaHoBpemeHHo
EMS MChS Simultaneously

Fig. 1 The arrival sequence of the EMS teams and MChS personnel
to the accident site for 2011-2017, according to the MChS statistical
forms “Card 1/RTA” (%)

Tabauya 1 Bpema oxcudaHus compyoHukamu MYC 6puead CMI Ha mecme AT

_ no aHKketam, abc N0 AOKYMEHTaM 3a p’ Z-KpuTepuin~
2011-2017 rr., abc
<5 MUH 133 1641 0,640 0,468
5-10 muH 63 512 <0,001 3,682
11-15 muH 9 218 0,053 1,937
16-20 muH 1 117 0,012 2,498
>20 MUH 0 128 0,002 3,114

NpumeyaHus: p* — ypoBeHb CTAaTUCTUYECKOM 3HAYUMOCTU; Z-KPUTEPUI** — CTaTUCTUYECKMIA KPUTEPUIA AN MPOBEPKM TMNOTE3 O CPEAHUX BENUYMHAX

Table 1 The waiting time for EMS teams by the MChS personnel at the accident scene

Waiting time By survey, abs 2%‘;;?;3?75' ::; p z-test™
<5 min 133 1641 0.640 0.468
5-10 min 63 512 <0.001 3.682
11-15 min 9 218 0.053 1.937
16-20 min 1 117 0.012 2.498
>20 min 0 128 0.002 3.114

Notes: p * — level of statistical significance; z-test** — statistical test for testing hypotheses regarding mean values
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2014 r. v Temn y6binn «b6onee 21 muHyT» coctasun 42,6% B 2016 r.
Mo apyrum peroHam Poccuitckoit ®enepauum goesg 6purag CMN
Ha mecTto AT 3HauuTenbHo Bapbupyet: ot 3,3% go 80% cnyyaes
M3 YNCNa NOCTPAAABLUNX, NOAYUYUBLIMX MEAULMHCKYIO NMOMOLLb Ha
mecte ATM 3a Bpems, He npesbiwatowee 20 muHyT [18, 19]. Mony-
YEHHble AaHHble CBUAETENbCTBYIOT, BO-MEPBbIX, O BAXKHOCTM 00Y-
yeHua coTpyaHukoB MYC oKasaHuo NPUMEMOB NepBOM MOMOLLM A0
npubbiTns 6purag CMN K, BO-BTOPbIX, 06 UMetOLMXCA Npobiemax
poesfa 6purag CMI, NPUYMHBI KOTOPbIX HEOOXOAMMO MPULLENBHO
nccneposatb [20].

Mo mHeHuo 46,1% pecnoHAEeHTOB Ha NIMKBMAALMIO nocaes-
cteui TM npuesKaeT 4OCTAaTOYHOE KOAMYECTBO COTpyAHMKoB CMI,
a 8,7% pecnoHAEeHTOB OTMETU/IM HEXBATKY MEAMLMHCKMX paboTHU-
KoB. AHaNM3 faHHbIX cTaTucTMyeckux dopm «Kaprtouka 1/4TM» 3a
2011-2017 rr. nokasan, uto B 68,5% cny4anx Ha oaHy bpuragy npuxo-
AWACA OAMH nocTpasaswuit, B 17,1% — aga, 8 5,7% — Tpu nocTpasas-
LMX. 3adpMKCMpPOBaHbI CyYau, KOraa Ha o4Hy 6puragy NpUXoaMaoCh
6onee 4 NOCTPaAABLLKX, YTO, C OLHOMN CTOPOHbI, FTOBOPUT O Neperpys-
Ke 6purag CMM npu ankeuaaumm nocneactenii AT, a ¢ apyron —
0 BO3MOMHbIX OLWIMBKAx Mpu y4éTe MOCTPaZaBLUMX COTPYAHMKAMM
MYC (puc. 3). Mpobnema HeLOCTAaTOMHOCTU UYMCNA MEAMLMHCKUX
paboTHWMKOB Npu AMKBMAAUMKM nocneacteuit AT BcTpeyaeTca U B
APYrMX HayYHbIX UCCNea0BaHUAX, NPOBeAEHHbIX B Poccuiickoin de-
Aepaumn. Tak, lToHyapos CP u BapaHos AB (2020) nokasanu, 4to
HECMOTPA Ha pasgeneHne TeppuTopun 0b61acTv Ha MeaULMHCKUE
OKpyra HabntopaeTca HepaBHOMEPHOCTb M HeZLOCTAaTOYHOCTb B pac-
npeaenedun bpurag CMIM...» [21].

PecnoHpeHTbl oTBEYaNW, 4TO € cOTpyaHUKamu CMI npu Ank-
BMAauun nocneactsuit OTM y HUX HUKOT4A HE BO3HMKANO KOH-
dnukToB (99%, 204 yenoseka), npu atom 11,6% (24 yenosek) oT-
METU/IM HEeCOrNacoBaHHOCTb AeNCTBUI mexay cnyxbamu v 7,7%
(16 yenoBek) ykasanu Ha no3gHuit npuess bpurag CMM. Tonbko
[ABa PecrnoHAeHTa YKasanuM Ha HEeKOMNETEHTHOCTb COTPYAHMKOB
CMN (1%) v Tpoe — Ha AnMYHyt0 HenpuasHb (1,4%). BonblMHCTBO
coTpyaHukoB MYC (89,8%, 186 uenosek) ynosneTsopeHo paboTtoit
6purag CMM.

[nsa coBepLEeHCTBOBAHUA MEXBEAOMCTBEHHOIO B3aMMOAeW-
cteua CMMN 1 MYC pecnoHAeHTbl BbIpasuaun XenaHue NpoxoauTb
obyyeHne No BoNpocam NepBoi NOMOLLM BMECTE C MEANLIMHCKUMM
paboTHukamu (10 4en.); opraHn30BaTb COBMECTHOE AEKYPCTBO Ha
0fHOM NocTy Kak MYC, Tak u CMI; BblaensaTb MeauUMHCKOro paboT-
HMKa B MOXapHO-CNacaTeNbHyto YacTb (6 yes.) Ha gexypcTso. Mo-
CTYNUAN NPEA/IOKEHUNA: OPraHM30BaTb OAHOBPEMEHHOE NpubbiTHE

often (on average 63.5% of cases), the waiting time was up to 5
minutes. However, there are also statistically significant differenc-
es in waiting periods of more than 16 minutes, which is most like-
ly due to the personal attitude of respondents to the waiting of
medical workers (p<0.05) (Table 1).

It should be noted that in both data sources, there is a
waiting time of more than 10 minutes and even more than 21
minutes, which exceeds the permissible arrival time according to
the Order of the Ministry of Health of the Russian Federation No.
388n dated June 20, 2013 “On approval of the procedure for the
provision of emergency, including emergency specialised, medi-
cal care” (as amended on April 19, 2019) and No. 927n dated No-
vember 15, 2012, “On approval of the procedure for rendering
medical assistance to victims with concomitant, multiple and iso-
lated injuries, accompanied by shock”. Although over 2011-2017,
the waiting time dynamics for the EMS changed insignificantly,
there was a tendency of increased incidence of shorter arrival
times (up to 5 minutes) and a decrease in arrival times of more
than 21 minutes (Fig. 2). The maximum growth rate of “up to 5
minutes” was 11.7% in 2014, and the rate of decline of “more
than 21 minutes” was 42.6% in 2016. In other regions of the Rus-
sian Federation, the arrival of emergency teams to the accident
scene varies considerably: from 3.3% to 80% of cases when vic-
tims received medical assistance at the accident scene within a
time not exceeding 20 minutes [18, 19]. The data obtained indi-
cate the importance of the MChS personnel training in providing
first aid before the arrival of the EMS teams. As well as, the re-
sults pointed to the necessity to specifically investigate the rea-
sons for the existing problems with EMS teams’ arrivals [20].

46.1% of respondents believed that the number of EMS
workers who come to eliminate the consequences of an acci-
dent was sufficient, while 8.7% of respondents noted a shortage
of medical workers. Data analysis of the MChS statistical forms
“Card 1/RTA” for 2011-2017 showed that in 68.5% of cases, one
ambulance team attended one victim; in 17.1% and 5.7%, two
and three victims, respectively. Cases were recorded when there
were more than 4 victims per team, which, on the one hand, in-
dicates an overload of ambulance staff during the elimination of
the consequences of an accident, and on the other, about pos-
sible errors in the registration of the injured by the MChS per-
sonnel (Fig. 3). The insufficient number of medical workers in
eliminating the consequences of RTA is also encountered in other

80 Puc. 2 Bpems oxudaHua compyoHukamu MYC 6puead
70 CMI Ha mecme AT 3a nepuod 2011-2017 22. no daH-
60 ~ e HbIM cmamucmuyeckux popm «Kapmoyka 1/4TT1», (Ha
50 \/ 100 cnyyaes ATl c nocmpadaswiumu)
40
30 Fig. 2 The waiting time for EMS teams by the MChS
20 T e personnel at the accident scene for the period 2011-
— oS~— 2017 according to the MChS statistical forms “Card 1/
10 RTA” (for 100 cases of RTA with the injured)
0
2011 2012 2013 2014 2015 2016 2017
00 5 muH 6-10 MuH 11-15 muH
<5min " 6-10min 11-15 min
16-20 MuH 6onee 20 MuH
16-20 min >20 min
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6purag CMM u cnacatenel 3a CYET CO34aHMA eAMHOM AnUCneTyep-
CKOW cy6bl cBazn CMIMN n MYC, paspaboTaTb MHCTPYKLMIO NO B3a-
MMOAENCTBMIO CNYKO Npu NMKBUAAL MM nocneacTsmnin AT,

3AKNIOMEHUE

MexBef,OMCTBEHHOE B3aUMOLENCTBME — BaXKHblii daKTop
apdeKkTUBHOCTM nnKkBUaaLMKM nocnenctsuii ATM, KoTopblit Heobxo-
ZAMMO NOCTOAHHO COBEepLUEHCTBOBATb. Kak nokasano nposeséHHoe
nccnegoBaHue, KOTOPOe 3aTPOHY/I0 TOIbKO OZHY U3 CTOPOH MeXBe-
[LOMCTBEHHbIX OTHOLIEHWI, UMEeTCA PAJ, BONPOCOB B AaHHOMN coe-
pe, KOTopble NPOABAAIOTCA B HECKOOPAMHUPOBAHHOM pabote CMI
1 MYC: HeoaHoBpemeHHOM npuesge 6purag CMIM n MYC, HepocTa-
TOYHOM Ko/myecTBe COTpyaHWKOB CMI, HECOrNacoBaHHOCTU Aeu-
CTBUI Mexay cnyxbamu Ha mecte ATM. Ana pelleHns sTux Bonpo-
COB HEOOXOAVMMO TaK}Ke COBEPLIEHCTBOBATb HOPMATMBHO-MPABOBYHO
6a3y B 06/1aCTM OKa3aHWA NOMOLLM NOCTPAAABLIMM, NNaHUPOBaHNE
B3aMMOZENCTBUA MEXAY BEAOMCTBAMM, WUCMO/b30BaHUE CUCTEMbI
obpaTHOI CBA3M, KOT4A COTPYAHUKM 06enx cayxb MoryT BbiCKa3bl-
BaTb MHEHWE 0 paboTe B ycn0BUAX IMKBUAAL MM nocneacTemin ATMN u
NpeanoXnTb MeponpPUATUAA MO YAyULLIEHWIO PaboTbl.

Puc. 3 PacnpedeneHue nocmpadasuwiux Ha 00Hy bpueady CMIT npu
AT 30 2011-2017 2., (%)

2011 2012 2013 2014 2015 2016 2017

1 2 m3 4 ™ uHoe / others

Fig. 3 Distribution of victims per an EMS team in RTA for 2011-2017,
(%)

research studies conducted in the Russian Federation. Thus, “de-
spite the division of the region’s territory into medical districts,
there is unevenness and inadequacy in the distribution of ambu-
lance teams...” [21].

The respondents indicated that they never had conflicts
with the EMS workers while eliminating the consequences of an
accident (99%, 204 people). In comparison, 11.6% (24 people)
noted the incoherence between services, and 7.7% (16 people)
indicated the late arrival of the EMS staff. Only two respondents
pointed to lack of competence of EMS staff (1%) and three — to
personal enmity (1.4%). Thus, most of the MChS employees
(89.8%, 186 people) are satisfied with the work performance of
the EMS teams.

To improve interdepartmental interaction between the
EMS and the MChS, respondents expressed a desire to undergo
a first aid training program together with health care workers
(10 people); organise joint duty shifts on one station rotating be-
tween the departments, the MChS and the EMS; assign a medical
worker to a duty shift at the fire and rescue unit (6 people). In
addition, the following proposals were received: to organise the
simultaneous arrival of EMS teams and MChS rescue units by cre-
ating an EMS and MChS united dispatching service. In addition, to
develop guidelines for the interaction of services in eliminating
the consequences of RTA.

CONCLUSION

Interdepartmental interaction is an essential factor in elim-
inating the consequences of RTA, which must be constantly en-
hanced. The results of this study having touched upon only one of
the sides of interdepartmental relations, however, showed that
there are some issues in this area, which are manifested in the
uncoordinated work of EMS and MChS, including non-simulta-
neous arrival of EMS and MChS teams, an insufficient number of
ambulance personnel, incoherence between services at the ac-
cident scene. To address these issues, it is also necessary to im-
prove the regulatory and legal framework for victim assistance,
interaction planning between departments, using a feedback sys-
tem, when personnel of both services can offer their opinions on
work performance in RTA consequences eliminating and propose
measures to improve it.
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PAKTOPBI PUCKA XPOHNYECKNX HEMHPEKIIVTOHHBIX SABOAEBA!-II/IPI y
COTPY AHMKOB MMHUCTEPCTBA UPE3BBIYAVHBIX CUTYALIVN

E.JO. IIKATOBA!, 1.A. KOBBL/ISILIK AT

1 Kadeapa meaniunsr katacTpod u Ge3oracHOCTH Ku3HeAesaTeAbHOCTH, VIXKeBcKas rocyjapcTBeHHas MeAUITMHCKas akajemus, Vixxesck, Poceniickas Peaepa-
s

2 Yacrhoe yupexaenue sapasooxpanennus «PXKA-Meaununa» r. Vixesck», Vxesck, Poccuitckas Peaepans

Llenb: yctaHoBUTL daKTopbl pUcka (OP) pa3BUTMA XPOHUYECKUX HEMHOEKLMOHHbIX 3abonesaHuit (XHM3) y coTpyaHuKkoB MuUHUCTEpCTBA Ype3Bbluait-
HbIX cuTyauuii (MYC).

Martepuan u metogbl: o5 BbissneHna OP passutua XHU3 nposeseHa oueHKa cocTosHMA 340posba 205 coTpyaHukos MYC Poccum no YamypTckoi
Pecnybn1ke meTof0M COLMONOTMYECKOTO ONPOCA MO CneLuanbHo pa3paboTaHHoM KapTe «CouManbHO-TMIMEHNYECKAn XapaKTePUCTUKA COTPYAHMKA
MYC». inn BbissneHus GpakTopos pucka XHN3 BbiIbpaH MeToA, perpeccMoHHOro aHaIM3a — MHOXKECTBEHHasA IMHeHan perpeccus.

PesynbTtaTthl: METOAOM PErpecCMOHHOIO aHa/iM3a YCTaHOB/IEHO, YTO Ha COCTOAHWE 340POBbA COTPYAHUKOB MYC 0OKa3blBalOT BAMAHME MO CTENEHU
ybbIBaHUA COLMANbHO-TUTMEHUYECKUE, MeUKO-Oronormyeckue, npodeccmoHanbHble daktopbl. Mpu 3ToM Ha passutMe XHU3 3HaUMMO OKasbiBan
B/IMAHME KOMMAEKC BCeX BbiABAeHHbIX PP (R*=0,69; F=4,93; p=0,0001). BbigeneHbl cneqytowme CTaTUCTUYECKM 3HaYMMble P GOpMUPOBaHMS XPOHU-
yecKow naTonorumn y cotpyaHmkos MYC: ctaxk paboTbl 6 1eT 1 6onee; BbICOKas 4acTOTa CYTOUHbIX CMEH; KypeHue; Heb1aronpuaTHbIN NCUXONOTUYECKNIA
KNMMaT B CEMbe; BbICOKMIA YPOBEHb PEAKTUBHOW TPEBOXHOCTM; BbICOKMIA YPOBEHb IMYHOCTHON TPEBOXKHOCTY; BO3pacT 33 rofa v CTaplue U UCMONb30-
BaHWe NacCMBHOIO OTAbIXa. HecobniogeHne NpuHLMNOB 340poBoro obpasa xusHu (30X) oTHeceHo K «norpaHuyHomy» OP.

3aKnioueHue: BbisBneHHble PP No3BoAAT pa3paboTatb Nporpammbl NpoduaakTkm XHM3 y cneumanuctos MYC. Ocoboe BHMMaHWe npw pa3paboTke
nporpamm HeobXxoAMMO yAensaTb 06pa3oBaTe/IbHbIM TEXHOIOTUAM MO NOBbILEHWUIO MEANLUHCKOW aKTUBHOCTU U TMTMEHUYECKOW TPaMOTHOCTMU COTPYA-
HWKOB.

KntoueBble cnoBa: hakmopsbl pucka, xpoHu4ecKue HeUH@eKyUOHHble 3ab6onesaHus, compydHuk MuHucmepcmea YpessbiyaliHbix cumyayud.

Ona untuposauua: LLkatosa EHO, Kobbinsukas UA. daKTopbl pUCKa XPOHUYECKMX HEMHDEKLMOHHbIX 3a60/1€BaHUI Y COTPYAHMKOB MUHMCTEPCTBA YpesBbl-
YaiiHbIX cuTyaumin. BecmHuk AsuyerHsl. 2021;23(3):359-65. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-359-365

RISK FACTORS FOR CHRONIC NONCOMMUNICABLE DISEASES IN THE MINISTRY
OF EMERGENCY SITUATIONS PERSONNEL

E.YU. SHKATOVA!, . A. KOBILYATSKAYA?

1 Department of Disaster Medicine and Life Safety, Izhevsk State Medical Academy, Izhevsk, Russian Federation
2 private Healthcare Institution «RZD-Medicine», Izhevsk», Izhevsk, Russian Federation

Objective: To establish risk factors (RFs) for the development of noncommunicable diseases (NCDs) among the Ministry of Emergency Situations
(MChS) personnel.

Methods: To identify the RFs for the development of NCDs, the health status of 205 MChS staff members of the Udmurt Republic, Russia, was assessed
by a social survey according to a specially developed form «Social and hygienic profile of the MChS employee». In addition, the method of regression
analysis, multiple linear regression, was selected to identify risk factors for NCDs.

Results: Regression analysis showed that the MChS personnel health status is influenced in decreasing order by socio-hygienic, medico-biological, and
professional factors. At the same time, the development of NCDs was significantly influenced by the complex of all identified RFs (R?=0.69; F=4.93;
p=0.0001). The following statistically significant RFs for the development of chronic diseases in the MChS personnel were identified: work exposure of
6 years or more; frequent round the clock shifts; smoking; negative family emotional climate; a high level of state and trait anxiety, age 33 and above,
and passive recreational use. Failure to maintain a healthy lifestyle (HL) is referred to as «borderline» RF.

Conclusion: The identified RFs will promote development of the programs of NCDs prevention among the MChS personnel. Particular attention should
be paid to educational technologies promoting health-related activities and good hygiene practices when developing programs.

Keywords: Risk factors, chronic noncommunicable diseases, an employee of the Ministry of Emergency Situations.

For citation: Shkatova EYu, Kobylyatskaya IA. Faktory riska khronicheskikh neinfektsionnykh zabolevaniy u sotrudnikov Ministerstva chrezvychaynykh situatsiy
[Risk factors for chronic noncommunicable diseases in the Ministry of Emergency Situations personnel]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(3):359-
65. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-359-365

BBEAEHUE INTRODUCTION

Ha coBpemeHHOM 3Tane OCTPO CTOWUT BOMPOC CHUMKEHMA YPOBHSA Presently, there is a pressing problem of chronic noncom-
XPOHUYECKMUX HEMHPEKLMOHHBIX 3ab6onesaHunin (XHW3) y pasamudbix  municable diseases (NCDs) burden in different occupational cat-
npodeccnoHanbHbIX rpynn HaceneHus. PacnpoctpaHéHHble no Bce-  egories. Widespread globally, they lead to higher morbidity and
MY MMPY, OHM He TO/IbKO MPUBOAAT K MOBbileHWo 3abonesaemoct  mortality rates and significantly reduce employees’ life quality.
M nokasaTeneil CMePTHOCTM, HO M 3HAUMTENbHO CHUKaloT KauyectBo ~ Moreover, changes in the socio-demographic population indi-
U3HM paboTHMKOB. M3meHeHMe coumanbHo-gemorpaduuecknx no-  cators and its sharp ageing due to NCDs’ growth lead to an ad-
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KasaTenel Hace/neHWs U pes3Koe ero CTapeHWe B pesy/bTate pocTa
XHW3 npvBogaT K HEraTMBHOMY MeZMKO-COLMaNbHOMY 3KOHOMMYe-
ckomy adodekty [1]. KomnnekcHoe msyyeHne ®P XHU3 Bcé Gonblie
WHTETPUPYETCA B MNONWUTUKY OOLLECTBEHHOTO 3[PaBOOXPAaHEHUA W
ABAfeTcA GyHAAMEHTANbHLIM ANA Pa3paboTkm 3ddEKTUBHBIX MPo-
¢dunakTMyeckmx ctpaternii [2, 3]. Ha cerogHsAWHWIA AeHb LWMPOKOe
pacnpocTpaHeHne XHW3 B ocHoBHOM 06YyCc/10BNEHO 0COBEHHOCTAMM
06pa3sa }K13HW U CBA3AHHLIMM C HUM DP. OHaKO peanbHyto CUTyaLuio
OTPaKaeT He TO/IbKO U30NMPOBAHHOE BO3AEWCTBUE 0AHOTO haKTopa,
HO 1 coveTaHHoe BansaHUe OP [4-8].

CoyeTaHHOE BAMUAHME HEBNAroNpPUATHLIX GAKTOPOB M YCI0BUI
npodeccMoHanbHoro Tpyaa npeapacrnonaraet K GopMMpPOBaHMIO Xpo-
HUYecKol naTonoruu y cneupanmctos MYC [9-12]. PaboTa coTpyaHu-
KoB MYC conpoBOXAAETCA NOCTOAHHO MeHstoLLelcA 06CTaHOBKO B
YCNIOBUAX HEPBHO-MICUXUYECKOTO HanpsxeHus, aeduumta BpemeHu
U MHOOPMALMKM Ha MPUHATUE NPABU/bHBIX PELleHWUM, OMacHOCTbO
TPaBM Npu 0bPYLIEHUN 34aHUI U MPU TEPMUYECKOM BO3LENCTBUM.
Hanbonee HebnaronpuatHbiMM npodeccuoHanbHbiMU  dakTopamu
ABNAIOTCA TOKCUKO-XMMUYECKMI COCTAB BAbIXaEMOro BO3AyXa W IKC-
TPEMAJIbHbIA TEMNEPATYPHO-BAAXKHOCTHBIN pexxum [12-14]. Hapaay
C OCHOBHbIMW OMacHbIMU W BPEAHbIMW NPOU3BOACTBEHHBIMU aK-
TOpPamu, BbIAENAOT UCMONb30BAHNE CIOXKHBIX TEXHUYECKUX CPeacTs
obecrneyeHVs NoxapHoi 6e30MNacHOCTM, 3HAYUTENBbHYIO YNCIEHHOCTD
ntofei B 0TAENbHbIX MOMELLEHUAX, PaboTy B 34aHUAX CO CIOXKHbBIMM
reomeTpuyeckumm popmamm [15].

[na obecneyeHns MaKcMManbHoON 3PEKTUBHOCTU TPYLOBOM
neatenbHocTv cneumanvctos MYC ocoboe 3HaveHue npuobpetatoT
MEpONPUATUA, HANPaBIEHHbIE HA COXPAHEHWE U YKPEN/IEHWE COCTO-
AHWA X 300poBbA [16-18].

LLENb UCCNEQOBAHUA
YctaHosuTb PP passutna XHU3 y cotpyaHmkos MYC.

MATEPUAN U METOAbI

[na sbianenna ®P passutnua XHWU3 nposepeHa OuEHKa co-
cTonHua 3goposbs 205 coTtpyaHukos MYC Poccum no YamypTckow
Pecnybnvke MeTOZOM COLMOOTMYECKOTO OMpoca Mo CheLuanbHo
paspaboTaHHoi KapTe «CoumanbHO-TUIMEHMYECKas XapaKTepUCTU-
Ka coTpyaHuka MYC». CpegHuit BO3PaCT OMPOLUEHHbIX COCTaBWA
32,5+8,4 ropa.

[na soiagneHus ®P XHWU3 BbIbpaH MeToL, perpeccMoHHOro aHa-
/133 — MHOMECTBEHHaA JIMHENHan perpeccus. YpaBHeHUe Anf MHO-
YKEeCTBEHHOW IMHENHOM perpeccumn npeactasneHo Gopmynon:

Y=b tbx+..+b X,

rae: Y —ypaBHEHWe Perpeccuu; X —3Ha4eHns He3aBUCUMbIX Npu-
3HaKoB-GaKTOPOB; b — KOHCTaHTa; b — KO3 dUUMEHTbI, BbIHMCNEHHbIE
METOZ0M JIOTUCTUYECKOM PErPECcCcUm; N — KONNYECTBO HabNOAEHMI B
COBOKYMHOCTMU.

B npouecce aHan“3a onpeaensinocb HaauumMe CBA3M No Beu-
UMHe ¥?, e€ CTAaTUCTUYECKas 3HaYMMOCTb, CTEMEHb CBA3M MO BEU-
YyuHe Q, U BbIYMUCAANACL BENIMYMHA OTHOCUTENLHOTO pucka (OP). OP
XapaKTepusyeT CUCTeMy CBA3W MeXJy BO3AEWCTBMEM M3y4aeMoro
daKTOpa M XpoHMYeckMM 3aboneBaHuem. Yem 6onblue BeNUYMHA
OP, Tem BaxkHee Bo3aeicTBue dakTopa. OP BbluMcaanca no dopmy-

ne:
_axd

" bxc

RR
rAe: a — YACNO NULL, rpynnbl HabMoAeHUs, NoABEePrLLIMXCA AeW-

CTBUIO M3y4aemoro dakTopa; b — uncno iy, rpynnbl CpaBHeHWs, Nog-
BEPrLUMXCA AEUCTBMIO M3yyaeMoro $pakTopa; C — YACA0 NWL, TPynnbi
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verse medical and social-economic impact [1]. Therefore, a com-
prehensive study of RFs for NCDs is increasingly integrated into
public health policy and is fundamental for developing effective
preventive strategies [2, 3]. To date, the widespread occurrence
of NCDs has been mainly attributed to the particular lifestyle
characteristics and associated RFs. However, the actual situation
is reflected not only by the isolated effect of a single factor but
also by the combined effect of several RFs [4-8].

The combined effects of unfavourable working environment
factors predispose to chronic diseases in the MChS personnel [9-
12]. A rapidly changing situation accompanies the work of MChS
personnel in the settings of stress, lack of time and information
for making the right decisions, the danger of injury from collaps-
ing buildings and thermal exposure. The most unfavourable oc-
cupational factors are hazardous chemical components of the in-
haled air and the extreme temperature and humidity conditions
[12-14]. Along with the main dangerous and harmful occupation-
al factors, the use of complex fire-fighting equipment, overcrowd-
ed areas on the premises, and work performed on the premises
with complex geometries are highlighted [15].

To achieve the maximum efficiency of work performance,
measures to maintain and strengthen the MChS personnel health
status are of particular importance [16-18].

PURPOSE OF THE STUDY

Establish the RFs for the development of NCDs among the
MChS personnel.

METHODS

To identify the RFs of the development of NCDs, the health
status of 205 MChS staff members of the Udmurt Republic, Rus-
sia, was assessed by a social survey using a specially developed
form “Social and hygienic profile of the MChS employee”. The av-
erage age of the respondents was 32.5+8.4 years.

To identify the RFs for NCDs, a regression analysis method
was used — multiple linear regression. The equation for multiple
linear regression is represented by the formula:

Y=b b x +..+b x ,

where

Y = regression equation

x = values of independent variables (features)

b, = intercept

b = coefficients calculated by the logistic regression method

n = number of observations in total.

In the analysis, the association between variables by chi-
square (x?), its statistical significance, the degree of relation by
the g-value were determined, and the relative risk (RR) value was
calculated. RR characterizes the relationship between the expo-
sure of the studied factor and chronic disease. The larger the RR
value, the more significant is the influence of the factor. RR was
calculated by the formula:

axd
RR——bxc

where
a = number of persons in the study group exposed to the
factor
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HabNtoAEHMS, CPeamn KOTOPbIX M3yyaemblit GpaKTop He aelicTBoBan; d
— 4MCNO L, FPYNMbl CPAaBHEHWA, CPEAM KOTOPbIX M3ydaeMblii GpakTop
He JeicTBOBanN.

CTaTUCTUYECKMIA @aHaIM3 NOTYYEHHbIX AAHHbIX MPOBEAEH C MOMO-
LbtO NpMKNagHoro naketa IBM SPSS Statistics 22.0 (IBM Corp., USA).
[nA OTHOCUTENBHBIX BEJIMYUH BbIMUCTANNCH J0AM (%). CPaBHUTENbHBIN
aHaNM3 NpOBEeAEH C MUCMO/b30BaHWEM KpuUTepus X2 PerpeccuoHHbIN
aHaNW3 OCYLLECTBEH C NOMOLLBIO KoadduLmeHTa aeTepMmuHaLLmm R
[Ona onpeaeneHus cUCTeMbl CBA3U MEXK/Y BO3AEUCTBUEM M3y4aemoro
baKkTOpa M XPOHMYECKMM 3ab0NEeBaHMEM BblYMCAANACH BeanunHa OP.
Pe3synbTaTbl CUMTANMUCH CTAaTUCTUYECKU 3HAYMMbIMUK Npn p<0,05.

PE3YNILTATbI U UX OBCYXOEHUE

AHann3 AaHHbIX, NONYYEHHBIX NPU COLMANbHO-TUTMEHNYECKOM
nccnef0BaHNM, NO3BONWA BbIAEIUTb OCHOBHbIE rpynnbl ®P: npodec-
CVMOHaNbHble, COLMANbHO-TUTMEHNYECKUe, MeanKo-Buonornyeckue.
MeTonom perpeccMoHHOro aHann3sa yCTaHOB/IEHO, YTO Ha COCTOAHME
3n0poBbA coTpyaHNKoB MYC 0KasbiBatoT BAMAHME NO CTENEHM Ybbl-
BaHWA COLMANbHO-TUMEHNYECKUE, MeaMKo-Bronoruyeckue, npodec-
CMOHanbHble dakTopbl (Taba. 1). Mpu aTom Ha passuTne XHU3 3Ha-
UMMO OKa3blBasl BAMAHME KOMMIEKC BCeX BbiABNEHHbIX OP (R?=0,69;
F=4,93; p=0,0001).

Cpeamn CouUManbHO-TUTMEHUYECKUX HaAKTOPOB OTAEbHO Bblae-
NleHa poNb MeAMLMHCKOW aKTUBHOCTM U TMIMEHUYECKON rPaMOTHO-
CTW, BAMAIOLMX HA BCe Chepbl KU3HEAEeATENbHOCTU CNEeLuanmncTos
(naccuBHbIN OTABIX, UrHOpUpOBaHWe NpuHUMNoB 30X, HefoBepue
K Bpayy, HeCBOEBPEMEHHOCTb ObpaLLeHMs 338 MeAMLIMHCKON NOMO-
LU0, HU3KMI YPOBEHb MUIMEHUYECKMX 3HAHWIA), M NOKA3aHO CTATUCT-
YECKM 3HAYMMOE WX BAWAHME HA COCTOAHWE 340POBbA COTPYAHWUKOB
(R?=0,39; F=2,82; p=0,003) (Tabn. 2).

MpoBesEHHbI GaKTOPHBIN aHAAWU3 MOKAa3as, YTo Ha pPasBUTHE
XPOHWYECKOW NaTonorMm y cotpyaHnkos MYC cTaTUCTUYECKM 3HaUm-
MO BAUAOT 8 U3 25 n3yyeHHbIx GakTopos, 1 pakTop UMeeT «norpaHuy-
Hoe» 3HadyeHue (p=0,05). ITmu 8 OP ABMAKCH: CTaxK paboTbl 6 NeT U
6onee; BbICOKas YacToTa CYTOUHbIX CMEH; KypeHue; HebnaronpuaTHbIN
NCUXONOTMYECKUIA KNMMAT B CEMbE; BbICOKMI YPOBEHb PEaKTUBHOM
TPEBOMXKHOCTY; BbICOKUI YPOBEHb IMYHOCTHOW TPEBOXKHOCTYU; BO3paCcT
33 roaa 1 cTapLue 1 Ucnonb3oBaHUe NAacCUBHOrO oTAbIXa. Hecobntope-
Hue npuHLmMnoB 30X oTHeceHo K «norpaHnyHomy» OP.

B pabotax apyrux vccnefoBaTenei TakXe NPOBOAMACA aHa-
M3 BAMAHUA GaKTOPOB NPOM3BOACTBEHHOM Cpefbl Ha COCTOAHWE
380poBbA paboTHMKoB MYC. Tak, B uccnesosaHum AnekcannHa CC m

b = number of persons in the control group exposed to the
factor

¢ = number of persons in the study group exposed but with-
out disease

d = number of persons in the control group exposed but
without disease.

The obtained data were analyzed using the IBM SPSS Statis-
tics 22.0 application package (IBM Corp., USA). Fractions (in %) of
relative values were calculated. Then, a comparative analysis was
carried out using the chi-square (x?) test. Finally, regression analy-
sis was carried out using the coefficient of determination, R The
RR value was calculated to determine the relationship between
the exposure of the studied factor and chronic disease. The re-
sults were considered statistically significant at p<0.05.

RESULTS AND DISCUSSION

Analysis of the data collected from the study made it pos-
sible to identify the main groups of RFs: occupational, sociocul-
tural, and medico-biological. The regression analysis showed that
the MChS personnel health status is influenced in decreasing
order by sociocultural, medico-biological, and occupational fac-
tors (Table 1). At the same time, the development of NCDs was
significantly influenced by the combination of all identified RFs
(R?=0.69; F=4.93; p=0.0001).

Among the sociocultural factors, the role of health-relat-
ed activities and hygiene practices (passive recreation, failure to
maintain a healthy lifestyle, distrust of the health care system,
delay in treatment-seeking, a low level of hygiene knowledge)
is separately highlighted. Their statistically significant effects are
shown on the MChS personnel health status (R?=0.39; F=2.82;
p=0.003) (Table 2).

The factor analysis showed that 8 out of 25 studied fac-
tors significantly influence the development of chronic diseases
among the MChS personnel; while one factor has a “borderline”
value (p=0.05). These 8 RFs were: work exposure of 6 years or
more; frequent round the clock shifts; smoking; negative family
emotional climate; a high level of state and trait anxiety; age 33
and above and use of passive recreation. Failure to maintain a
healthy lifestyle is attributed to the “borderline” RF.

In several other studies, an analysis of the working environ-
ment factors impact on the MChS personnel health was also car-

Tabauya 1 [okazamesnu pe2peccuoHHO20 GHANU3A NO KOMNAEKCHOMY 8UAHUI0 ®P Ha cocmosHue 300possa compydHukos MYC

MpodeccnoHanbHble

CoumanbHO-TMrMeHNYecKkme
CoumnanbHO-3KOHOMMYECKME
MeguKo-bronormyeckme

R? F p
0.27 4,19 0,007
0.53 8,94 0,0001
0.06 0,67 0,41
0,40 6,23 0,0001

Table 1 Regression analysis indicators on the complex effect of RF on the MChS personnel health status

RF

Occupational

Sociocultural
Socioeconomic
Medico-biological

R? F p
0.27 4.19 0.007
0.53 8.94 0.0001
0.06 0.67 0.41
0.40 6.23 0.0001
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Tabnuya 2 OF, sausoujue Ha cocmosHue 300po8ba compyoHuxkos MYC

LA e-

Table 2 RFs affecting the MChS personnel health status

MNpodeccnoHanbHbie / Occupational

Cra paboTtbl 6 net u 6onee / Work exposure of 6 years or more

Bblcokasn YyacToTa cyTouHbIX cMmeH / Frequent round the clock shifts

BbICOKME NCUXONOTUYECKME HArPy3KU NPU BbIMOJHEHUWN NPOPECCUOHANBbHBIX

obasaHHocTel / High level of stress in the workplace
PykoBoasias aomKHocTb / Executive position

CounanbHo-rurneHnyeckme /Sociocultural

KypeHnue / Smoking

HeBo3MOMKHOCTb cobtoaeHus pexkuma aHs / Inability to keep day regimen

OTcyTcTBME Bbicwero obpasosaHua / Lack of higher education

YnotpebneHue ankoronsn / Alcohol consumption

OTcyTcTBUE 0dULMAbHBIX CeMeiHbIX OTHoweHui / Informal marital relationships

CoumanbHO-3KOHOMUYECKME U BbiToBble / Socioeconomic and psychological

HebnaronpumaATHbIN NcUxonormdeckuii Kammat B cembe / Negative family emotional climate 5.8
HepnocraTouHoe puHaHcoBoe obecnedeHne cembm / Insufficient financial support of the family

HebnaronpuaTHble XuauwHble ycnosua / Inadequate living conditions

Mepauko-6uonoruyeckue / Medico-biological

BbICOKMi1 ypoBeHb peakTuaHoM TpesoxHocTH / A high level of state anxiety

BbICOKMI YpOBEHb IMYHOCTHOM TpeBoxKHOCTU / A high level of trait anxiety

Bospacr 33 roga v ctape / Age 33 and older
MHaekc maccol Tena 6onee 25 kr/m? / Body mass index >25 kr/m?

Yactble npoctyaHble 3abonesaHms / Frequent colds

MegaunumHcKasa aKTMBHOCTb U FMrMeHnYeckan rpamoTtHocTb / Health-related activities and hygiene practices

Mcnonb3osBaHMe naccMBHOro otapixa / Passive recreation use

HecobntoaeHve npuHumnos 30X / Failure to maintain healthy lifestyle
HeucnonbsosaHue putotepanmm, sButammHotepanmm / Failure to use herbal medicine, vitamin

supplements
Henosepwue k Bpauy / Distrust of the health care system

Peaxoe ncnonb3osaHue 3akanusatoLmx npoueayp / Rare use of body hardening techniques
HepoctaTo4Hble rurneHnyeckme 3HaHua / Insufficient hygiene knowledge
HeBbinonHeHue yTpeHHe 3apaaku / Failure to do morning exercises

HecBoeBpemeHHoe obpauieHme K Bpady / Delay in treatment-seeking

ActapbeBa OM (2010) raBHbIM yXyALLaOWMM 340p0Bbe GaKTOPOM
BbICTYNaeT HanpsxkeéHHocTb Tpyaa [19]. KoteHko MK u coasr. (2013)
MOKa3anu cBA3b CTaxka paboTbl cnacaTens ¢ ypoBHem 3aboneBaemo-
CTU: «MPaKTUYECKM 340POBLIMMUY» MpPU3HaHa TpeTb (33,3%) obcnemso-
BaHHbIX CO CTaXkem paboTbl Ao 3 neT; ot 3 fo 6 neT — 17,5%; 6onee 6
net — 7,8% pecnoHgeHTos [20]. Mo aaHHbIM CaHHWMKOBa MB 1 coaBT.
(2009), Npy1 NOBbLIWEHWUM 3HAYEHNA MHAEKCA MAcChbl TeNla BO3pacTatoT
60/1€3HM cUCTeMbI KpoBOObpaLleHua B 10 pa3 1 601e3HN KOCTHO-Mb-
LUEYHOM CUCTEMbI U COEANHUTENBHOW TKaHM B 2 pa3a [21].

3AK/NIOMEHMUE

MpoBenéHHOE UCCNeaoBaHWe MO3BOMUIO BbIABUTL Hanbonee
3HauMMble PP GopMMPOBAHMA XPOHUYECKOW NMATONOTUMN Y COTPYAHU-
KoB MYC, uTo AaéT BO3MOMKHOCTb pa3paboTtaTb nporpammy npodu-
naktkn XHU3 y cneumanuctos. Ocoboe BHMMaHWe npu pa3paboTke
3TOM Nporpammbl HEO6X0AMMO yAenaTb 06pa3oBaTe/IbHbIM TEXHO/O-
TMAM MO NOBbLIWEHNIO MELULMHCKON aKTUBHOCTM U TUTMEHNYECKOW
rPAamMOTHOCTU coTpyaHmnKkos MYC.

362

OP /RR

38.83 0.0001 34.59
9.37 0.002 4.58
0.38 0.39 2.04
0.65 0.38 1.30
3.67 0.047 2.35
1.75 0.09 2.22
2.20 0.10 2.18
0.50 0.25 1.87
0.03 0.44 1.20

0.02 10.80
0.18 0.36 2.33
1.00 0.60 1.16
21.83 0.0001 9.33
11.02 0.001 7.44
11.73 0.001 5.03
2.58 0.08 2.21
0.48 0.34 1.75
10.97 0.002 6.65
3.62 0.05 2.85
0.77 0.26 1.52
0.12 0.73 1.51
0.10 0.75 1.30
0.07 0.80 1.18
0.07 0.80 1.18
0.06 0.81 1.12

ried out. Labour intensity was found to be the main health deterio-
rating factor [19]. A connection was discovered between the length
of service of the rescuer and the morbidity rate: one third (33.3%)
of the surveyed with the length of service of up to 3 years were
recognized as “practically healthy”; from 3 to 6 years old — 17.5%;
more than 6 years — 7.8% of respondents [20]. An increase in body
mass index was shown to be associated with increase of preva-
lence of cardiovascular diseases by 10 times and diseases of the
musculoskeletal system and connective tissue — by 2 times [21].

CONCLUSION

The study identified the most significant RFs for developing
chronic diseases in the MChS personnel, making it possible to cre-
ate a program of NCDs prevention. When designing this program,
particular attention should be paid to educational technologies
to promote health-related activities and good hygiene practices
among the MChS personnel.
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BCE HOBOE - 3TO XOPOIIIO 3ABBITOE CTAPOE:
AHHYAOIIAACTUKA MUTPA/ZBHOTI'O KAAITAHA AYTOIIEPUKAPAOM IIPU
AETEHEPATVBHBIX IIOPOKAX

C.A. XVYPKO!, A.b. TAM3AEB"? KM. AMIMHOB'? T1.B. [IMMEHOBA!

1 CrienjmaAnsnupoBaHHas KapAuOXupyprudeckas KAuHudeckas 0oapHuia uM. akagemuka b.A. Kopoaésa, Husxnnit Hosropog, Poceniickas ®egeparys

2 Kadeapa penrrenosHA0BacKyAspHOI AMarHOCTUKA U AedeHus1, ITpuBOAKCKMIT MccAea0BaTeAbCKMIT MeAUIIMHCKII yHuBepcuteT, Huosxamnit Hosropoga, Poc-
cuiickas Pegepanys

Llenb: npescTaBUTb HEMOCPEACTBEHHbIE Pe3y/IbTaTbl MOANULMPOBAHHON METOAMKM UCMONL30BaHUA ayTonepuKapanansHoit nonocku (AMM) ans aH-
HYNOMAACTUKM MUTpPanbHoro Knanaxa (MK) npu gereHepaTUBHbIX MOPOKaX.

Martepuan u metogpl: ¢ AHBapa 2017 no aHBapb 2020 r. 6blAM NPOAHaNM3MPOBaHbI Pe3y/bTaTbl ONEPaTUBHOO IeYeHna 53 NaLMeHToB C fereHepaTms-
HbIMM M3MeHeHMAMKU MK, KOTOPbIM aHHYAOMNAACTUKA BbiNoAHAack AMM. MyxuuH 6bi10 32 (60,4%), eHwmH — 21 (39,6%). CpefHui1 Bo3pacT 60Mb-
HbIX cocTasun 54,9+9,5 net (ot 36 fo 78 net). B nogasnsiowem 6ONbLIMHCTBE CYYaEB BbINOMHEHbI TPU- U KBAAPUAHTYNAPHbIE PE3EKLMM CerMeHTa
P2, n, B page cnyyaes, UMNAAHTMPOBAHbI HEOXOPAbI K cermeHTy A2. MHTpaonepauMoHHO pe3yabTaT naacTuku MK cunTanca afeksaTHbIM, eC/in no
[aHHbIM YpecnuuieBogHoM IxoKI cTeneHb MUTpanbHoOW peryprutauum (MP) He npesbliwana | cT.

PesynbTaThl: rocnuTanbHas NeTanbHOCTb OTCYTCTBOBAMA. Y OAHOW MALMEHTKM 3aperucTpuMpoBaH C/yyail paHHero peuuausa, NPUYMHOW KOTOPOTo
ABMICA OTPbIB O4HOM U3 HEOXOPZ, OT cermeHTa A2, ogHako MP He npeBbiwana Il CT., ¥ NaLMeHTKa HaXxoAWUTCA NOA AMHAMUYECKUM HabnlogeHem.
3aKnto4eHNne: UHAMBUAYaNbHbIN NOAO0P ANMHBI NONOCKKU NO3BOAAET M36eXKaTb FTMNEPKOPPEKLMM U AOCTUYb ONTUMaNbHOMO GyHKLMOHUpOBaHMA MK,
KaK B CUCTONY, TaK W B ANACTONY.

KntoueBble cnoBa: aHHY/0MAGCMUKA, MUMPAbHAA pe2ypaumayus, aymonepuxkapo, MumpanbHaa He0ocmamo4yHocme.

Ona uutupoBaHusa: Xypko CA, lamsaes Ab, AMnHos KM, MumeHosa MB. Bcé HOBOE — 3T0 XOPOLUO 3abbITOe CTapoe: aHHYN0NAACTMKA ayTONepUKapAoM npu
[lereHepaTMBHbIX NOPOKax MUTPaNbHOTO KnanaHa. BecmHuk AsuueHHsl. 2021;23(3):366-78. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-
366-378

ALL THE NEW IS THE WELL FORGOTTEN OLD:
AUTOPERICARDIAL MITRAL ANNULOPLASTY FOR DEGENERATIVE DEFECTS

S.A. ZHURKO}, A.B. GAMZAEV"?, KM. AMINOV'?, P.V. PIMENOVA!

1 Specialized Cardiac Surgery Clinical Hospital named after Academician B.A. Korolyov, Nizhny Novgorod, Russian Federation
2 Department of Endovascular Diagnostics and Treatment, Privolzhsky Research Medical University, Nizhny Novgorod, Russian Federation

Objective: To present the first-hand results of a modified mitral annuloplasty (MA) with an autopericardial strip (APS) in degenerative mitral valve
disease (DMVD).

Methods: Fifty-three patients with DMVD (mean age, 54.919.5 years (36-78 years); n=32 men (60.4%) and n=21women (39.6%)) undergoing MA with
an APS, between January 2017 and January 2020 were retrospectively studied. In the overwhelming majority of cases, triangular and quadrangular
resections of the P2 segment were performed. In addition, in some cases, neochords were implanted to the A2 segment. Intraoperatively, the result
of MA was considered satisfactory if, according to transoesophageal echocardiography, the degree of mitral regurgitation (MR) did not exceed grade 1.
Results: No in-hospital mortality was observed. One female patient had an early relapse caused by the rupture of one of the neochords at the A2
segment. However, the MR did not exceed grade 2, and the patient was actively followed up.

Conclusion: Individual APS length selection avoids overcorrecting and achieves adequate systolic and diastolic mitral valve performance.

Keywords: Annuloplasty, mitral regurgitation, autopericardium, mitral regurgitation.

For citation: Zhurko SA, Gamzaev AB, Aminov KM, Pimenova PV. Vsyo novoe —eto khorosho zabytoe staroe: annuloplastika autoperikardom pri degenerativnykh
porokakh mitral’'nogo klapana [All the new is the well forgotten old: Autopericardial mitral annuloplasty for degenerative defects]. Vestnik Avitsenny [Avicenna
Bulletin]. 2021;23(3):366-78. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-366-378

BBEAEHME INTRODUCTION

AHHynonnacTvka ayTonepukapgom (AA) B xupyprun MK ssnset- Autopericardial mitral annuloplasty (AMA) in mitral valve

CA a/IbTEPHATMBOM He TONIbKO MMNAaHTaLLMM NpoTe3a KnanaHa cepaLa,
HO M KECTKMX U MOJYHKECTKUX OMOPHbIX KOJeL, No3Bo/AA U3bexaTb
UCMo/Nb30BaHMA MHOPOLHOMO MaTepuana M coxpaHas dusmonoruye-
CKOe ABUMKEHWE U reomeTpuyeckyto dopmy KnanaHa [1]. Mockonbky
[laHHbIE O «40/MOBEYHOCTU» AAHHOM NPOLEeLyPbl BECbMa COMHUTEb-
Hbl, TO HEKOTOPbIE KapaMOXMPYPr 33 pybexom NpoBenu psg, uccie-
[10BaHWM1, NOCBAWEHHLIX AA Npu pekoHcTpyKumn MK [2]. U3BecTHo,
4TO BOCCTaHOBAEHWE GyHKLUMM MK — Haubosee nepcnekTUBHbIN me-
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(MV) surgery is an alternative to implantation of a heart valve
prosthesis and rigid and semi-rigid annuloplasty rings, avoid-
ing the use of foreign material and preserving the physiological
motion and geometric shape of the valve [1]. However, since the
durability is poorly supported with evidence in the scientific lit-
erature, some cardiac surgeons abroad have conducted several
studies on AMA during the MV reconstruction [2]. Furthermore,
the restoration of MV function is the most promising degenera-
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TOZ, NeYEHMA ero AereHepaTMBHON HeOCTaTOUHOCTH, OAHAKO MHOMUX
NaLWeHTOB HaNPaBAAIOT Ha ONepaLmMio CAMLLIKOM MO34HO ANA noyye-
HWS ONTUMaNbHOrO pesynbTata [3].

CooTHOLEHME MEXAY PEKOHCTPYKLMEN WM NpoTe3MpoBaHMEM
MK npu ero HegocTaTtoyHOCTH cocTasnsaeT 6:10-8:10, B To Bpemsa Kak
[lOKa3aHo, YTO NPOTE3MPOBaHME B OTIMYME OT PEKOHCTPYKLIMK — 3TO
WHBaNUAM3MpytoLasn onepaumsa [4-6]. B cBA3M € 3TUM, CeroaHs npowc-
XOZMT NepeoLeHKa LWMPOKO NPUMEHAEMBIX TPAAULMOHHBIX METOA0B
BOCCTaHOB/IEHNS QYHKLMM noBpexaéHHoro MK.

BbiaBneHne GakTopoB puUCKa, MO3BOAAIOWMX NPOrHO3MPOBaTb
HebnaronpuATHbIE PaHHWE U NO34HWE UCXOAbI, NO3BO/IAET COKPATUTD
Bpems 0bpalleHua K Kapauoxupypry [7]. BaxkHoe 3HaueHue umeet
aHanu3 GaKTopoB, BAUAIOWMX Ha AAUTENbHOCTb BbINOAHEHUA MPO-
Lieypbl PEKOHCTPYKLMM KNanaHa, 3a4acTylo 3aBUCALLMX OT OMnbiTa U
KBaNMOUKALMM XMPYPruyecKoi bpuragpl.

KomnnekcHasa ouUeHKa MOMYYEHHbIX JaHHbIX O AMHAMWUYECKOM
byHKUMM MK npuBenu K pasBuTMIO YCOBEPLUEHCTBOBAHHbIX METOA0B
BOCCTaHOB/EHMA, TaKUX KaK MHTpaonepauyoHHOe MoAennposaHue
KOHEYHOW AMACTONbI U PaHHeW CUCTONbI, UCMO/Ib30BaHWNE HEOXOPS, U3
nonutetpadTopatuieHa (NTPI) BMeCTO pesekLmn CTBOPOK U AMHa-
MMYECKan aHHY/I0M1aCcTUKa BMECTO XKECTKoM [1, 2].

LLENb UCCNEQOBAHUA

MpencTaBuTb HenocpeacTBeHHble pe3ynbTaTbl MoandULMpPO-
BaHHOW MeTOAMKMU 1cnonb3oBaHua AMM ans aHHynonnactukm MK y
NauyMeHToB C AereHepaTUBHbIMU NOPOKaMU.

MATEPUAN U METOAbI

Ha 6a3e CneumanusmMpoBaHHOMN KapavMOXMPYPruueckom KAnHuU-
yecKo 601bHMLBI M. akaseMmKa b.A. Koponésa 3a nepuos ¢ aAHBapa
2017 no aHBapb 2020 rogpl 6bIAM NPOAHANU3UPOBAHbI PE3YNLTATbI
OMNepaTUBHOrO NeyeHnA 53 NauMeHToB C AereHepaTMBHbIMU U3Me-
HeHnamu MK, KOTOpbIM aHHYI0MIACTMKA BbINONHANACH NOMOCKOW U3
ayTonepukapaa. Cpean onepupoBaHHbIX NPeobaasanm MyXKUYMHbI —
60,4%. CpeaHuid BO3pacT 6onbHbIX cocTaBun 54,9+9,5 net (ot 36 o
78 net). HegocratouHocTb KpoBoobpalieHua (HK) IIA no knaccuduka-
umm CTparkecko-BacuneHko nmena mecto y 50 (94,3%), 16—y 3 (5,7%)
naumeHToBs. bonee nonosuHbl (43 naumenta; 81,1%) cootBeTcTBO-
Banu Il dyHKkumoHanbHomy Knaccy (PK) no NYHA (knaccudukaums
Hblo—l7lopKCKoD'| accoumaumm Kapamonoros), Ha Il u IV ®K npuwnock 9
(170%) n 1 (1,9%) 6onbHbIX cOOTBETCTBEHHO. ®paKuua Bbibpoca (B)
HuKe 45% umena mecto B 5 cnyyasx (9,4%). CUHYCOBbIN pUTM UMen-

Tabauya 1 Xapakmepucmuka 60s1bHbIX

KonnyecTso naumeHToB, n (%) 53 (100)
MyKUmHblI, n (%) 32 (59,6)
MeHwmHbl, n (%) 21 (40,4)

54,919,5 (36-78)
50 (94,3)/3 (5,7)

CpeaHuii Bospacr, sieT
HK 1IA/HK 116, n (%)

K 11, n (%) 9 (17)

DK /DK IV, n (%) 43 (81,1)/1 (1,9)
®B<45%, n (%) 5(9,4)

CP/®M, n (%) 25 (47,2)/28 (52,8)
OTHocuTenbHaa HTK 22+, n (%) 24 (45,3)

Mpumeyanus: HK — HegocTaTouHOCTb KpoBOOGpaLieHusa, K — GpyHKLUMOHANbHDIN
Knacc, B — dpakuuma Bbibpoca, CP — cuHycosblit putm, N — dubpunnaumsa npea-
cepaunit, HTK — Hel0CTaTOYHOCTb TPEXCTBOPYATOrO KNanaHa

tive MR repair method, but many patients are referred for sur-
gery too late to achieve adequate results [3].

The ratio between reconstruction and prosthetics in MV
failure is 6:10-8:10. At the same time, it has been proven that
prosthetics, unlike reconstruction, is a mutilative procedure [4-6].
Therefore, currently, there is a re-evaluation of traditional surgi-
cal methods used to repair or replace the MV.

Identifying risk factors influencing unfavourable early and
late outcomes reduce the time to complete referrals to the car-
diac surgeon [7]. Therefore, it is essential to analyse the factors
influencing the duration of the MV reconstruction, which often
depend on the experience and qualifications of the surgical
team.

Comprehensive assessment of the obtained data on the dy-
namic function of the MV led to the development of improved
methods for MV restoration. These include intraoperative stimu-
lation of end-diastole and early systole, MV repair using polytet-
rafluoroethylene (PTFE) neochordae rather than leaflet resection,
and dynamic instead of rigid annuloplasty [1, 2].

PURPOSE OF THE STUDY

To present the first-hand results of a modified MA with an
APS in degenerative valve disease.

METHODS

Consecutive patients (n=53) undergoing MA with an APS be-
tween January 2017 and January 2020 in the Specialized Cardiac
Surgery Clinical Hospital named after Academician B.A. Koroly-
ov were selected for the study. The study population was pre-
dominantly men — 60.4% and had a mean age of 54.919.5 years
(range 36-78 years). Heart failure (HF) IIA grade, according to the
Strazhesko-Vasilenko classification, was present in 50 (94.3%),
IIB —in 3 (5.7%) patients. More than half (n=43, 81.1%) of the
cases corresponded to the NYHA class Ill, 9 (17%) and 1 (1.9%)
corresponded to NYHA Il and NYHA 1V, respectively. Left ventricle
ejection fraction (LVEF) below 45% was observed in 5 (9.4%) pa-
tients. Sinus rhythm was present in 25 (47.2%) patients, whereas
atrial fibrillation — in 28 (52.8%) patients. Relative tricuspid valve
insufficiency (TVI), defined as 22+ before surgery, was diagnosed
in 24 (45.3%) patients. Demographic data and clinical profiles are
summarised in Table 1.

Table 1 Patients’ characteristics and demographic data

Parameters Value

Patients, n (%) 53 (100)
Males, n (%) 32 (59.6)
Females, n (%) 21 (40.4)

54.919.5 (36-78)
50 (94.3)/3 (5.7)

Age, years, meanzSD (range)
HF [IA/HF 1IB, n (%)

NYHA I, n (%) 9 (17)

NYHA 11I/ NYHA IV, n (%) 43 (81.1)/1 (1.9)
LVEF<45%, n (%) 5(9.4)

SR/AF, n (%) 25 (47.2)/28 (52.8)
Relative TVI>2+, n (%) 24 (45.3)

Notes: HF — heart failure; LVEF — left ventricle ejection fraction; SR — sinus rhythm;
AF — atrial fibrillation; TVI - tricuspid valve insufficiency
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cay 25 (47,2%), a HapylweHua putMa no Tuny Gpubpuanaumm npea-
cepauii —y 28 (52,8%) naumeHToB. OTHOCUTENbHAA HELOCTAaTOYHOCTb
TpéxcTBopYaToro KnanaHa (HTK 22+) 4o onepaumu gnarHocTMpoBaHa
y 24 60onbHbIX, YTo coctaBuno 45,3%. MogpobHas xapaKTepuCTMKa
KNMHWMYECKoro maTepuana npuseseHa B 1abn. 1.

[Onsa onpeaeneHns GpyHKLMOHANBHOTO COCTOAHMA cepaLa u, B
YaCTHOCTU, €ro JIEBbIX OTAEN0B OLEHWUBANM CUCTONIUYECKYIO U AMACTO-
NMYeckyto GYHKLMIO NeBOTO Xenyaouka (1K), usmepsanu pasmepsl 1
06bEMBI NonocTel cepaua (KoHeYHo-anacTonmueckuii pasmep (K4P),
KOHEeYHO-CUCTOMYECKMI pasmep (KCP), KOHeYHO-AMacToNMyecKuit
06bém (KAO0), KoHeuHo-cucTonnyeckuit 06vém (KCO)), ®B JIIK, cucto-
JINYECKOE U CpefHee Aas/eHue B NErodHow aptepum (/1A), cteneHb
MH, naTonoruto cTBopok v prubposHoro KonbLa MK. Mpu sTom pasme-
pbl nesoro npeacepamna (/M) npyu M3MEPeHUM No KOPOTKOM U ASUH-
Hol ocu coctasunn 49,6+6,3 n 63,6£7,8 MM COOTBETCTBEHHO; CUCTO-
NNYECKMI 1 AnacTonnyecknii o6bémbl JIXK — 161,2+40,7 1 69,1+23,1
M. B nopaenatowem 6onblumnHcTee cnydaeB @B bbina coxpaHHas,
0AHaKo y NATU naupeHToB (9,4%) oHa bbina meHee 45%. CucTonmye-
CKoe u cpeaHee gasneHue B J1A coctasunm 56,4+8,5 1 43,8+6,4 mm Hg
COOTBETCTBEHHO. MuTpanbHas peryprutauma (MP) nepsoii cTeneHu
He AB/MANACh NOKa3aHMeM K OnepaTUBHOMY BMELLIATENbCTBY, BTOPYIO
cteneHb MP umenn 22 (41,5%) naumenTa, TpeTbio — 13 (24,5%), v uet-
BEpTan cTeneHb umena mecto y 18 (34,0%) 6onbHbIX. Y 6onblUMHCTBA
uccneayemolix (79,2%) npuumtoii MP aBnsAcA Nnponanc 3agHem cTeop-
Ku (3C). MP, obycnosneHHas nponancom nepegHen cteopku (MC) Ha-
6ntoganack y 13,3% naupeHTos, B 7,5% HabntogeHwit nponabupoanm
obe cTBopKu. inameTp dpnbposHoro KonbLa MK o onepaumm cocTa-
Bun 38,114,1 mm. [aHHble IX0KI 60bHbIX A0 onepaLmu npuseseHbl
B TabN. 2.

[lnf OLeHKM KauecTBa BbINONHEHWA PEKOHCTPYKTUBHOIO BMeLLa-
TeNbCTBA BCEM NaLMEHTaM NOC/e BBOLHOMO HapKO3a YCTaHaBAUBANCA
TPaHCNWLLEBOAHBIN 3XOKapauorpaduyeckmii aatumk. Mocne BCKpbI-
TMA nepuKapaa 3abupanaco AMNM. Pasmep 3abupaemoit AMMN cocTas-
nan 0,5x12 cm, nanee matepuan ¢ukcmposancs B 0,6% pactsope my-
TapoBOro anbaernaa (Bpems akcnosuumm 10 muH).

[Joctyn K cepauy OCYLIECTBAANCA Yepe3 CPeMHHYI0 CTepHO-
Tomuio y 44 (83%) naumeHToB, NPAaBOCTOPOHHAA MUHUTOPAKOTOMUSA
(7-8 cm) € 3HAOBMAELO NOALEPIKKONM MCNoNb30BaHa y AesatH (17%)
60nbHbIX. YpesasyxnpeacepaHblit goctyn Kk MK binonHeH y 35 (66%)

Tabnuya 2 [aHHsie xoKI do onepayuu

JM, nonepeyYHnKk/aanHHMK, MM 49,6+6,3/63,6+7,8

KOO K, mn 161,2+40,7
KCO NTXK, mn 69,1+23,1
®B, % 56,5+8,1
[asneHue B /1A cuct./cp., Mmm Hg 56,4+8,5/43,8+6,4

1+ 0

2+ 22 (41,5)
CreneHb MP

3+ 13 (24,5)

4+ 18 (34,0)
o 3C 42 (79,2)

atonorua ne 7(13,3)

CTBOPOK

3C+MC 4 (7,5)
®durbposHoe Konbuo MK, mm 38,1+4,1

Mpumeyanus: /N — nesoe npeacepame, KOO JIK — KOHEYHbIW AMACTONMYECKMIA
06bEM n1eBoro kenyaodka, KCO JTHK — KOHeuHbI cucTonmyeckmin 06bém nesoro
)enygnouka, OB JTK — dpakumsa BbIb6poca N1eBoro enyaouka, JIA — nérouHas aprte-
pua, 3C — 3agHAa cTBopKa, [1C — nepeaHAa CTBOpKa
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To determine the functional state of the heart and, in par-
ticular, its left parts, the systolic and diastolic functions of the
left ventricle (LV) were assessed. The heart chamber sizes and
volumes were measured, including LV end-diastolic diameter
(LVEDD), LV end-systolic diameter (LVESD), LV end-diastolic vol-
ume (LVEDV), LV end-systolic volume (LVESV), LVEF, the mean and
systolic pressure in the pulmonary artery (PA). In addition, the
severity of MR and the presence of pathology of the cusps and
fibrous ring of the MV were assessed. The left atrium (LA) longitu-
dinal and transverse diameters were 49.6+6.3 and 63.6+7.8 mm,
respectively. LVESV and LVEDV were 161.2+40.7 and 69.1+23.1
ml, respectively. In the overwhelming majority of cases, LVEF was
preserved, but in 5 (9.4%) patients, it was less than 45%. Systolic
and mean PA pressures were 56.4+8.5 and 43.8£6.4 mm Hg, re-
spectively. Mild (grade 1) MR was not an indication for surgery, 22
(41.5%) patients had moderate (grade 2) MR, 13 (24.5%) — mod-
erate to severe (grade 3) MR, and 18 (34.0%) patients — severe
(grade 4) MR. A posterior, anterior, or bileaflet prolapse was ob-
served in 42 (79.2%), 7(13.3%) and 4 (7.5%) patients, respective-
ly. The preoperative diameter of the annulus fibrosus of the MV
was 38.1+4.1 mm. The preoperative echocardiography data of
patients before surgery are summarised in Table 2.

To assess the effectiveness of the reconstructive interven-
tion, a transoesophageal echocardiographic (TEE) transducer was
installed in all patients after induction of anaesthesia. After open-
ing the pericardium, the APS was harvested. The size of the col-
lected APS was 0.5x12 cm; then, the patch of APS was fixed in a
0.6% glutaraldehyde-buffered solution for 10 minutes.

Access to the heart was performed through a median ster-
notomy in 44 (83%) patients; video-assisted right-sided minitho-
racotomy (7-8 cm) was performed in 9 (17%) patients. In addi-
tion, the transatrial access to the MV was performed in 35 (66%)
patients, extended vertical transatrial septal approach to the MV
(according to Guirodon) was used in 9 (17%) cases, and 9 (17%)
patients operated via a right-sided mini-thoracotomy, atriotomy
was performed through the Waterston groove.

After the MV was approached, the entire MV apparatus was
then carefully inspected. The feasibility of repair was assessed

Table 2 The preoperative echocardiography data

Parameters Value

LA transverse/longitudinal diameter, mm 49.6+6.3/63.617.8

LVEDV, ml 161.2+40.7
LVESV, ml 69.1+23.1
LVEF, % 56.5+8.1
PA pressure: systolic/mean, mm Hg 56.4+8.5/43.816.4
1+ 0
MR Grade, n (%) 2* 22 (41.5)
3+ 13 (24.5)
4+ 18 (34.0)
PL 42 (79.2)
Prolapsing leaflets, n (%) AL 7 (13.3)
PL + AL 4(7.5)
®dunbposHoe KobLuo MK, mm 38.1+4.1

Notes: LA — left atrium; LVEDV — LV end-diastolic volume; LVESV — LV end-systolic

volume; LVEF — left ventricular ejection fraction; PA — pulmonary artery; PL —
posterior leaflet; AL — anterior leaflet
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NaLMeHToB, YpesaByXnpeacepaHbli paclMpeHHbIt Ha kKynon /1N (no
Guirodon) ucnonb3oBaH B AeBaTH (17%) cnyyasx v fesatv (17%) na-
LlMeHTaM, onepupoBaHHbIM Yepe3 MPaBOCTOPOHHIO MUHU-TOPaKo-
TOMUIO, MPUMEHSAIAcb aTpUoToMuaA no boposae Waterston.

Mocne ocywectenennsa goctyna kK MK 1 OLEHKM BO3MOXKHOCTU
BbIMOMIHEHUA PEKOHCTPYKTUBHOTO BMELIATeNbCTBa (Hanuume npo-
Nanca CTBOPOK 3a CYET OTPbIBA M YAJMHEHWA XOpA, Aunataumm ou-
6pO3HOro KoAblia), HakaAbiBau M-06pasHble LWBbI NIETEHOI SaBCa-
HOBOW HWUTbo pasmepom 2-0 no USP, nokpbiTolt nonmbytrpaTtom, Ha
dMbpo3HOE KoAbLLO, 3axBaTbiBas 30HY 3C U Bbile 06enx KoMUccyp Ha
1 cm (puc. 1), 4To NO3BONANO 0BNEMYUTL MAHUNYAALMM Ha CTBOPKaX
W NOAKNANaHHbIX CTPYKTYpax. PaccTosiHne Mexay LWBamm COCTaBAANO
0K0NOo 1 Mm, WnpmrHa wea — 5-7 mm.

BbinonHANach TPU- MAK KBAAPUAHTYNAPHAA PE3EKLIMA CerMeHTa
P2 (puc. 2), B pAge cnyyaeB NPOBOAMAACH UMMNAHTALLUA HEOXOPA U
nAvKauwa storo cermeHTa. Mpu BoBneyeHnn B npouecc MNC BbinonHsaA-
Y UMNNQHTALMIO €OUHUYHBIX MK TPYNN HEOXOPZ, C MOMOLLLbIO HUTH
u3 NT®3. [lokasaHo, 4To UMNAaHTaumus Heoxopg K 3C u/uaum MC se-
naetca apHeKTUBHON METOAMKOM, NO3BONAIOLLEN YCTPAHUTb Npoianc
CTBOPKM. ONMUCaHbl MHOTOUYUCIEHHbIE METOAbI BbINOAHEHUA AaHHOM
npoueaypsbl [8]. Hanbonee cnoXHbIM acnekTom UMNAaHTaLUKU Heo-
XOpA K cTBOpKam MK npu ero peKoOHCTPYKLMKW ABNAETCA onpeaeneHne
ONTUMaNbHOM [/IHbI. INOHCKUMM Kapauoxupypramu 6biia paspa-
60TaHa 1 BHeApPEHa B NPAKTUKY NPOCTas TEXHWMKA MMMNIAHTaLMN Heo-
XOPA, C UCTONb30BaHNMEM HOBOTO MHCTPYMEHTa — PeTPaKTopa CTBOPOK
MK, KOTOpbIi NO3BOAAET NIETKO PEryANPOBaTb ANNHY UMMNAHTUPYe-
MbIX MCKYCCTBEHHBIX X0pg, [9]. HecmoTps Ha BUAMMYIO CIOXKHOCTb Tex-
HUKM UMNAQHTaLMM HEOXOPA, €€ He TONbKO MOXKHO, HO U CceayeT B
0643aTeIbHOM NOPAJKE UCMO/b30BATb B KAYECTBE a/IbTEPHATUBHOTO
MeToZa pekoHcTpykumn NC MK [10].

Mocne pe3seKummn cermeHTa P2 LeN0CTHOCTb CTBOPKM BOCCTaHAB-
NIBanacb C NOMOLLBIO MAETEHOW NaBCaHOBOM HUTM pasmepom 4-0
no USP, nokpbiToit NonnbytMpatom, OTAeNbHbIMK Y3/10BbIMU LLIBAaMK
(puc. 3). Nanee npoBogunach rMapasandeckas npoba nyTém HarHe-
TaHWA CTePUIbHOTO GU3MONOTMYECKOrO PacTBOPa B NOAOCTb JIEBOMO
®enynouka B 06bEme ot 50 4o 80 mn AN oueHKU 3GPEKTUBHOCTM
KauecTBa BbINOMIHEHHOW Onepauuu. PEeKOHCTPYKUMA KnanaHa cuu-
Tanacb afeKBaTHOM, ecn OTCYTCTBOBaNA WM Oblna MUHUMANbHOW
peryprutauma u3 nonoctv JIXK yepes MK. lMocne nposegeHuna ru-
ZpaBnnyeckoi npobbl usmepanock GubposHoe KonbLo MK Ha 1 cm
BblLLE NepesHe KOMUCCypbl, fanee No 0CHOBaHMIO 3C BbiLLe 3a4HeN
Komuccypbl Ha 1 cm (paccTosiHue a-b). laHHOe paccTosiHWe MpPUHU-
manocb 3a gauHy (L) ANN (puc. 4). CpegHsas anvHa AMM coctaBuna
9,60,8 cm (0T 6 10 12 cm).

Puc. 1 HanoxceHue weos Ha ¢pubpo3Hoe Konblyo
Fig. 1 Suturing the annulus fibrosus

based on leaflet prolapse due to detachment and chordal elon-
gation, as well as dilatation of the annulus fibrosus. U- stitches
of 2-0 braided sutures of polyethylene terephthalate coated with
polybutyrate were placed on the annulus fibrosus at the base of
the PL and 1 cm above both commissures (Fig. 1). This facilitates
manipulations on the valves and subvalvular structures. Suture
spacing was 1 mm, and the stitch size was 5-7 mm.

Tri- or quadrangular resection of the P2 segment (Fig. 2); in
some cases, neochord implantation and plication of this segment
were performed. When AL was involved in the process, implan-
tation of single or multiple neochords was performed using PTFE
sutures. It has been proven that implantation of neochords to the
PL and/or AL is an effective technique to correct leaflet prolapse.
Numerous methods of performing this procedure have been de-
scribed [8]. The most challenging aspect of neochord reconstruc-
tive implantation to the MV leaflets is determining the optimal
length. A specially designed retractor for mitral leaflet retraction
was developed to adjust the lengths of the neochordae with na-
tive chordae (Senko Medical Instrument Manufacturing, Tokyo,
Japan) [9]. Despite the apparent complexity of the neochord im-
plantation technique, it is possible and necessary to use it as an
alternative method to reconstruct the MV AL [10].

After resectioning the P2 segment, the leaflet integrity was
restored using 4-0 braided sutures of polyethylene terephthalate
coated with polybutyrate with individual interrupted stitches (Fig.
3). After that, a hydraulic test was carried out by injecting a ster-
ile saline solution into the LV cavity in a volume of 50 to 80 ml
for the presence of MR. Valve repair was considered acceptable
if there was minimal regurgitation from the LV cavity through the
MV. After the hydraulic test, the MV fibrous ring was measured 1
c¢m above the anterior commissure, then along the PL base, 1 cm
above the posterior commissure by (distance a-b). This distance
was taken as the length (L) of the APS (Fig. 4). The average length
of the APS was 9.6+0.8 cm (6 to 12 cm).

Next, the APS was sutured with stitches that had previous-
ly been applied on the MV fibrous ring so that the pericardium’s
inner (serous) surface remained outward (Fig. 5). After the strip
was placed onto the MV annulus fibrosus, all the sutures were
tied, decreasing the MV fibrous ring anteroposterior diameter
(AP), significantly improving the leaflets coaptation (Fig. 6). Ac-
cording to Hata H et al (2015), one of the reasons for recurrent

Puc. 2 Tpu- unu K8adpuaHaynAPHAA pe3eKyus ceameHma P2
Fig. 2 Tri- or quadrangular resection of the P2 segment
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Puc. 3 BoccmaHosneHue yenocmHocmu CmeopKuU Y3/108bIMU WEAMU

Fig. 3 Restoration of the leaflet integrity with individual interrupted
stitches

Puc. 5 Vimnaanmauus Alll
Fig. 5 APS implantation

[Hanee AMMN npolmnBanack HATAMM, KOTOPbIE paHee bbln Hao-
eHbl Ha dnbpo3Hoe KonbLo MK Takum 0bpasom, utobbl AN napu-
eTa/IbHOM NOBEPXHOCTbIO Npuerana Kk ¢pubposHomy KonbLy (puc. 5).
3aTemM nosocka ¢UKcMpoBanach NyTEM 3aBA3blBaHUA HUTEN, 3a CYET
Yero NPoMCXoann0 yMeHbLUEHWe NepeaHesasHero pasmepa pubpos-
Horo Konbua MK, 4To 3HaunTenbHo ysennumsano koantauuio MNCu 3C
MK (puc. 6). Mo aaHHbIM Hata H et al (2015) ogHol U3 NpuunH pe-
umamea MH asnsetca pekoHcTpyKuma MK 6e3 Mcnonb3oBaHMA aHHY-
nonnactmkm [11]. OcHoBHas naes Hawel METOANKM aHHYIOMNNACTUKM
3aKNH0YAETCA B UCMONb30BAHUM Y BCEX NALLMEHTOB B KAYECTBE MATKOTO
onopHoro Kosbua AlM, 4To NO3BONAET CHU3UTb HArpy3Ky B 30He pe-
KOHCTPYKLMMU M YMEHBLWMUTD YacToTy peumnamsa MH.

Ha 3aKkntounTenbHOM 3Tane onepawyy NPOBOAMUIACH KOHTPO/Ib-
HaA rMapaBanYeckas Npoba, No pesynsLTaTam KOTOpPOW NPUHUMANOCh
OKOHYaTesIbHOE pelleHne 06 afeKBaTHOCTU peKoHCTPyKLmuK MK.

BmeluaTenbcTea Ha 3C BbinonHeHbl 41 (77,4%) naupenty, MC pe-
KOHCTpymMpoBanach B 7 (13,2%) cnyyasnx, M BMeLaTeNbCTBO Ha 06enx
CTBOPKax nposegeHo Natv (9,4%) 6onbHbiM. MoapobHas uHdopma-
LA 0 BMELLATeNbCTBAX HAa CTBOPKAX NpueeseHa B Tabn. 3.

Mpyn HannuMK 3HaUMMoON HegocTaTodHOCTM TK — 45 (84,9%) na-
LIMeHTaM BbINOMHAMAC WOBHAA aHHynonnactvka TK; paguoyactor-
Han MU30/1ALMA Npeacepamnii no metoamke «/labupuHT» nposegeHa 14
(26,4%) naumeHTam, a nepesasKa ywwka JIN — 15 (28,3%) 601bHbIM.
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Puc. 4 NamepeHue OnuHbl umnaaHmupyemod Al

Fig. 4 Measurement of the distance between anterior (a) and posterior
(b) commissures for APS implantation

Puc. 6 OkoH4YamernbHell 8UO KNGNAHA NOC/E PEKOHCMPYKUUU

Fig. 6 The outcome of the MV repair: all the sutures are tied, AP
diameter of MV annulus is reduced, the coaptation of the leaflets is
significantly improved

MR is MV repair without annuloplasty [11]. Therefore, the pro-
posed annuloplasty technique uses the APS as a soft annuloplasty
ring in all patients, reducing the stress on the MV repair area and
the frequency of MR recurrence.

At the final stage of the operation, a hydraulic control test
was carried out, and the test results were used to confirm the
adequacy of the MV repair.

Interventions on PL were performed in 41 (77.4%) patients,
AL was repaired in 7 (13.2%) cases, and intervention on both leaf-
lets was performed in five (9.4%) patients. Detailed information
on surgical methods of leaflet repair is provided in Table 3.

In case of significant TVI, suture TV annuloplasty was per-
formed in 45 (84.9%) patients; radiofrequency ablation of the
atria using the “Labyrinth” technique was performed in 14
(26.4%) patients, and LA appendage ligation — in 15 (28.3%) pa-
tients.

Cardiopulmonary bypass (CPB) duration was 107.7+11.9
minutes; myocardial ischemia duration — 81.2+12.7 min (exclud-
ing patients operated from a mini-access).

Statistical analysis was performed using Statistica 10.0 (Stat-
Soft Software, Tulsa, OK, USA) statistical software package. Con-
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Tabauya 3 Bmewamenscmea Ha CMBOPKAX U NOOKAANAHHbLIX CMPYK-
mypax

| Croopu,n(%)  Buasiowewarenscrs  n (%)
nAMKauma cermeHTa P2 14 (34,1%)
A P2 12 (29,3%
3C: 41 (77,4) peseKunsa cermeHTa ( 6)
M pesekums cermeHTa P2 12 (29,3%)
UMNAAHTaLMA HEOXOPA K 3(7,3%)
cermeHTy P2
navkaumsa cermeHTa A2 1(14,3%)
nc:7(13,2 =
( ) UMMAaHTaLMA HEOXOPA, K Cer: 6 (85,7%)
MeHTy A2
navkauma cermeHTos P2 n A2 2 (40%)
A pezekuya cermenTa P2
1(20%
A pesekuma cermenTa A2 (20%)
3C+1C: 5 (9,4) M pesekuma cermeHTa P2
MMNAaHTaLMA Heoxopa, K 1(20%)
cermeHTy A2
A pesekumA cermeHTa P2
MMNAAHTaUUA Heoxopa, K 1 (20%)

cermeHTy A2

Mpumeyanus: 3C — 3aaHAA CTBOPKa, MC — nepefHAA cTBOPKa, A — TpUaHrynApHas,
W - KkBagpuaHrynapHas

[AnTenbHOCTb MCKYCCTBEHHOTO KPOBOOOPALLEHUs CoCTaBWia
107,7£11,9 muH; Bpems uwemnun mnokapaa — 81,2+12,7 muH (ctoga
He BKJ/II0YEHbI NaLMEHTbI, ONepUpPOoBaHHbIe U3 MUHKM-LOCTYNA).

CratTuctnyeckan o06paboTka npeacTaBleHHOro  MmaTepuana
npoBoAMNach C MPUMEHEHWEM MaKeTa JIMLEH3MOHHbBIX MporpaMmm
«Statistica 10.0». KonnuectseHHble NpU3HaKK NpeacTaB/eHbl B pabo-
Te B BUAe M1SD, rae M — cpesHee apudmeTnyeckoe, SD — cTaHAapT-
HOe KBaApaTUYHOE OTKNOHeHue. Mpu OueHKe TAXKECTU COCTOAHMA U
CTEeNeHu pucKa passnTua peuyamsa MH mbl NpUHUMaNKU BO BHUMa-
HWe 06LenpUHATbIE KnacCcudUKaLmu.

PE3YNbLTATDI

locnuTanbHas NeTanbHOCTb OTCYTCTBOBaNA. Y 6O/bWKMHCTBA Na-
umeHToB (43; 81,1%) Ha MOMEHT BbINWUCKKM peryprutauma Ha MK ort-
cyTcTBOBaNa. Y 0AHOW 6O/bHOM 3aperncTpUpPoBaH CAyYyail paHHero
peunanea MH, NpUYMHOI KOTOPOI ABUACA OTPbIB O4HOW U3 HEOXOPA
oT cermeHTa A2, ogHaKo HecMoTpsA Ha 310, MP He npesbiwana Il cT., n
nauueHTKa B laHHOe BPeMA HaXOAMUTCA Nog, AMHAMUYECKUM Habto-
AeHvem. bonee nogpobHas oueHKa ctenedn MP go 1 nocne onepa-
LMW NpeAacTaBieHa B 1abn. 4.

MpvBOAMM NpUMeEpPbI YCMELIHOTO BbINOAHeHUA naacTukn MK.

KnnHunueckuit npumep 1. MaumenT H., 42 roaa, noctynun c
*Kanobamm Ha oAbILLKy Npu NErKoi GU3MYecKoit Harpyske 1 nepuoau-
YECcKM B MOKOE, OLLyLleHWe cepaLebuerns, nepebom B pabote cepga-
La, YyBCTBO AnckombopTa, nepuoamnyeckme 6onm B obnactv cepaua
CMMaIOLLEro XapaKkTepa, 06LLyto cnabocTb, bbICTPYO YTOMAAEMOCTb,

Tabauya 4 OyeHra cmeneHu MP 0o u nocse onepauuu

Mocne onepauun

n (%)
0 0 43 (81,1%)
1+ 0 9 (17%)
2+ 22 (41,5%) 1(1,9%)
3+ 13 (24,5%) 0
4+ 18 (34%) 0

Table 3 Surgical reconstruction methods on leaflets and subvalvular
structures

Leaflet, n (%) Surgical method n (%)
14 (34.1%)
12 (29.3%)

12 (29.3%)

P2 segment plication
A P2 segment resection
B P2 segment resection
implantation of neochords to

PL: 41 (77.%)

V)
the P2 segment Sz
A2 segment plication 1(14.3%)
AL: 7 (13.2%) implantation of neochords to o
the A2 segment 5758
A2-P2 segments plication 2 (40%)
A P2 segment resection
1(20%
A A2 segment resection ()
PLHAL: 5 (9.4%) H P2 sggment resection
implantation of neochords to 1(20%)
the A2 segment
AP2 segment resection
implantation of neochords to 1 (20%)

the A2 segment

Notes: PL— posterior leaflet; AL—anterior leaflet; A —triangular, Ml —quadriangular

tinuous values were expressed as meanzSD, where M is the arith-
metic mean, SD is the standard deviation. The generally accepted
classifications were used when evaluating the patient’s condition
and the risk of MR recurrence.

RESULTS

There was no in-hospital mortality observed. Most patients
(n=43, 81.1%) had no MR at the time of discharge. Unfortunately,
one patient had an early recurrence of MR, caused by the detach-
ment of one of the neochords from the A2 segment. However,
MR did not exceed grade Il, and the patient is currently under
dynamic observation. A more detailed evaluation of preoperative
and postoperative grades of MR is presented in Table 4.

The following examples of successful MV repair are provided.

Case 1. A 42-year-old male was admitted with complaints
of shortness of breath with mild exercise and occasionally at rest,
palpitations, irregular heartbeat, a feeling of discomfort, recur-
rent retrosternal pain of pressing nature, general weakness, rapid
fatigue, systolic blood pressure of 180 mm Hg. Echocardiography
results were as follows: severe MV insufficiency due to the annu-
lus fibrosus dilatation, prolapse of the A2 and P2 segments due to
chordal elongation, PL split between segments P1-P2 and P2-P3;
jet area to LA area ratio — 59%; vena contracta — 6 mm; LVEDV/
LVESV — 233/120 ml; LVEF — 49%. A diagnosis was made: DMVD
with MV insufficiency; relative TVI; HF 1IA, NYHA IIl. Surgical cor-

Table 4 Evaluation of preoperative and postoperative grades of MR

Preoperative Postoperative
MR grade np(%) n':%)
0 0 43 (81.1%)
1+ 0 9 (17%)
2+ 22 (41.5%) 1(1.9%)
3+ 13 (24.5%) 0
4+ 18 (34%) 0
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nosbiweHune cuctonnyeckoro Al o 180 mm Hg. Mo gaHHbIM IXOKT
MUMenu MecTo: BblpaxeHHasa HegocTtatouHocTb MK 3a cyéT paclumpe-
HMA PUOPO3HOro KoNbLA, NMponanca cermeHTos A2, P2, obycnosneH-
HOrO ya/IMHeHWeM xopa, pacliennerune 3C Ha rpaHuue cermeHTos P1-
P2 v P2-P3; oTHOwWeHMe naowaau peryprutaLumn K naowaam nesoro
npeacepams — 59%; vena contracta — 6 mm; KOO/KCO /1K — 233/120
mn; ®B — 49%. [inarHo3: AereHepaTUBHbIA MUTPaNbHbIVA MOPOK; He-
poctatouHoctb MK; oTHocuTenbHaa HegocTatodHocTb TK; HK 1A, K
Il. MaumeHTy BbICTaBNEHbI NOKA3aHMA K onepaLun B YCIOBUAX UCKYC-
CTBEHHOrO KpOBOOOPALLEHWA — KOppeKuuu HepoctatouHoctn MK.
PekoHcTpyKumsa MK BbinonHeHa No Npea/ioxKeHHOM HaMn MeTOAMKe.
Mocne cpefMHHOW CTEPHOTOMUM U3 MepefHel MOBEPXHOCTU Nepw-
KapAa BbIKpOeHa NoaocKa A/IMHOM He meHee 12 1 WMpuHON He me-
Hee 0,5 cm, maTtepuan purcuposanca B 0,6% pactsope ryTapoBoro
anbaernaa (akcnosuuma 10 muH), 3aTem Haxoamnca B EmkocTyr ¢ 0,9%
dr3monornyecknm pacTBOPOM X10pMAA HAaTPUA 4,0 MOMEHTA UCNOANb-
30BaHuA. [octyn K MK ocywectenéH yepes creHky I u mexnpea-
cepaHyto neperopogky. Peusua MK: umeetcs paclumpermne dnbpos-
HOro Konbla A0 4,5 cMm, CTBOPKM M3ObITOYHOM BEMUUHBI, GUBPO3HO
M3MeHeHbl, Nponanc cermeHToB A2 n P2 3a CYéT yanuHeHua Xxopa,
pacwenneHue 3C Ha rpaHuue cermeHTos P1-P2 n P2-P3. Pacwenne-
Hue 3C yLunTO ABYMA Y3/10BbIMU LUBAMM NNETEHOMN NaBCAHOBOMN HUTbIO
pasmepom 4-0 no USP, nokpbiTol nonnbytupatom. Mpu ruppasau-
ueckoil Mpobe WMeeTcs LEHTpanbHas peryprutaums. BbinosHeHa
UMNAAHTaLUMA 2 rpynn HeoXops, Kaxaan u3 2 netesb, K nepesHen u
3afiHel NanUANAPHBIM MbilILAM, Aanee cdopMUpoBaHbl 4 Heoxopabl
N PMKCMpoBaHbI y310BbiMK WBamK K NC MK B 30He npuKpenneHns
HaTUBHbIX XOpPA, NNETEHON NaBcaHOBOM HUTbLO pasmepom 4-0 no USP,
NOKPBITOM NoAnbyTMpaTom. M3mepeHo pacctosHue Ha 1 cm Bbiwe
obenx komuccyp no ocHosaHwuto 3C, KoTopoe coctasuio 10,5 cm. Ha
¢1bpo3HOE KonbLo B 06nacTi 3C ¢ 3aX040M Bbille 06enx Komuccyp
Ha 1,0 cm HanoxeHbl 10 M-06pasHbIX WBOB HA NPOKNAAKAX, Ha KOTO-
pbIX 1 UMMNIAHTUPOBAHA NOMOCKA U3 ayTonepuKapaa COOTBETCTBYHO-
Lero pasmepa no TMRNY MATKOro OMOPHOTO KonbLa. Mocne dukcaumm
NOJIOCKM M MNPOBEAEHWA TUAPABAUYECKON NpPobbl — peryprutaums
MUHUMANbHAA. YWMBaHWe MeXnpeAcepAHON NeperoposiKku U CTEHKN
MN. BoccTaHOBNEHWNE CEpPAEUHON AeATeNbHOCTU. MpKU KOHTPONbHOW
ypecnuwesogHoit IxoKI — peryprutauma Ha MK 0-1 cT. Ha 9-e nocne-
onepaLmMoHHble CYTKM, HaKaHyHe BbIMUCKM, MO AaHHbIM IxoKT: K40/
KCO NI¥ — 153/75 mn; ®B — 51%, peryprutauma Ha MK — 0- cT.
Knununyecknit npumep 2. MauypeHt ., 45 net, noctynun
C }Xan0bammn Ha yMePEHHYIO OZbILIKY NPpU BblpaxKeHHOW usnyeckon
Harpyske, oluylleHve cepauebuenns, anusogpl nepeboes B pabo-
Te cepaLua, NepuvoaMyeckn BO3HMKaloLLee YyBCTBO AucKombopTa B
061acTv cepaua, CHUNKeHne paboTocnocobHOCTH, BbICTPYHO yTOMASA-
emocTb. Mo AaHHbIM IXOKI MMeeTcA BblpakeHHaA HeA0CTaTOYHOCTb
MK 3a c4éT naHcucTonmnyeckoro nponanca 3C 8 30He cermeHTa P2-P3,
dbnotupyetca Kpait xopabl, nponanc MNC B 30He cermeHTa A2, dnoTu-
pyeTcs Kpaid xopapl. O6bEM peryprutauum B eBoe npeacepave — 54
Mn; vena contracta — 7 mm, KAO/KCO MK — 146/56 mn, ®B — 56%.
[narHo3: aereHepaTMBHbIA MWUTPAJIbHbIA MOPOK; HEAOCTAaTOYHOCTb
MK; cynpaseHTpuKynapHas akctpacuctonums; HK lIA, ©K I MaumneHTy
BbICTaB/MEHbI MOKa3aHMA K Koppekumn MK B yCNOBMAX MUCKYCCTBEH-
HOro KpoBoobpaLLeHWs. Onepauus BbINOJHEHA NO NPEAJIOKEHHOMY
cnocoby uyepes NPaBOCTOPOHHIO MUHWU-TOPAKOTOMUIO AJAMHON 7
cm B V mexpebepbe ¢ nepudepnyeckum nograYeHnemM annapata
MCKYCCTBEHHOTO KPOBOOOpalLeHus. B ycnoBusx napannenbHoii nep-
¢dy3nm nepukaps pacceyéH Ha 2 cMm Bbile AnMadparmanbHOrO Hepsa
W napannenbHo emy. M3 nepukapza BbIKPOEHa NOAOCKa A/MHOWM He
MeHee 12 v wupmHoW He meHee 0,5 cm, maTepuan ¢uKcupoBancs B
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rection of MV insufficiency in the setting of CPB was indicated.
The MV repair was performed according to the proposed tech-
nique. After a median sternotomy, a strip of at least 12 cm long
and at least 0.5 cm wide was cut out from the anterior surface
of the pericardium, submerged in a 0.6% glutaraldehyde solution
for 10 minutes. Then it was kept in 0.9% saline chloride solution
sodium until use. The MV was accessed through the RA wall and
the atrial septum. The entire MV apparatus was then careful-
ly inspected. There was dilatation of the annulus fibrosus up to
4.5 cm, and the leaflets were thickened, fibrotic, prolapse of the
A2 and P2 segments due to chordal elongation, PL split between
segments P1-P2 and P2-P3. PL split was sutured with two inter-
rupted stitches using 4-0 braided sutures of polyethylene tere-
phthalate coated with polybutyrate. There is central regurgitation
during the hydraulic test. Implantation of two sets of neochords
with two loops for each neochord to the anterior and posterior
papillary muscles was performed. Four neochords were formed
and fixed with interrupted sutures to the MV AL corresponding
to the anatomical location of native chords using 4-0 braided su-
tures of polyethylene terephthalate coated with polybutyrate.
The distance between anterior and posterior commissures mea-
sured 1 cm above both commissures along the PL base was 10.5
cm. 10 U-stitches reinforced with Teflon pledgets were placed
on the annulus in the area corresponding PL, 1 cm above both
commissures. An appropriately sized strip of the autopericardi-
um was implanted in the same place, serving as a soft supporting
frame. After fixing the strip and conducting a hydraulic test, the
observed regurgitation was minimal. Suturing of the interatrial
septum and the wall of the RA was performed. Restoration of car-
diac activity. To assess repair outcome, TEE was performed: MR
grades 0-1. On the 9" postoperative day, on the eve of discharge,
the echo results were as follows: LVEDV/LVESV — 153/75 ml; LVEF
—51%, MR grades 0-I.

Case 2. A 45-year-old male was admitted with moderate
shortness of breath complaints during severe physical exertion,
palpitations, recurrent chest discomfort, reduced performance,
and easy fatigability. Echogram showed a severe MV insuffi-
ciency due to pansystolic prolapse of the MV PL in the P2-P3
segments, floating-like chordal elongation, the AL prolapse in
the A2 segment. The regurgitation volume in the LA was 54 ml;
vena contracta — 7 mm, LVEDV/LVESV — 146/56 ml, LVEF — 56%.
The diagnosis was made: DMVD; MV insufficiency; supraven-
tricular extrasystole; HF IIA, NYHA Il. Surgical correction of MV
insufficiency in the setting of CPB was indicated. The operation
was performed according to the proposed method through
a right-sided mini-thoracotomy 7 cm long in the V intercostal
space with the peripheral setting of CPB. Under CPB, the peri-
cardium is dissected 2 cm above the phrenic nerve and paral-
lel to it. A strip of at least 12 cm long and at least 0.5 cm wide
was cut out of the pericardium; then, the patch of AP was sub-
merged in a 0.6% glutaraldehyde solution for 10 minutes. Then
it was kept in 0.9% saline chloride solution sodium until use. Ac-
cess to the MV was obtained via the LA through an incision in
the Waterston’s groove. On the MV inspection, myxomatous de-
generation of the leaflets, PL split between P2 and P3 segments
with prolapse of the P2 segment due to the chordal elongation
were observed. The P2 segment plication and suturing of the
split P2-P3 zone with two interrupted stitches using 4-0 braided
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0,6% pacTBOpe ryTapoBOro anbaernaa (skcnosmuma 10 mun), 3atem
Haxogwunca B émKoctvt ¢ 0,9% PpM3MoN0orMieckum pacTBOpPoOM Xaopnaa
HaTpuA 40 MOMEHTa ucnonb3osaHua. Joctyn K MK upes creHky JIMM
no 6oposgae BatepcroyHa-Kynu. Mpu pesusmumn MK nmeetcs MMKcoma-
TO3HOE U3MEHeHWe CTBOPOK, pacLuensieHne 3C Ha rpaHuLe CermeHToB
P2-P3 ¢ nponancom cermeHTa P2 3a CYET yanmMHeHnA xopd. Boinon-
HeHa NauKauma cermeHTa P2 1 ylwmsaHue paclienneHus 30Hbl P2-P3
[BYMA Y310BbIMM LUIBaMW NNETEHON NaBCAHOBOM HUTLIO Pa3mepom
4-0 no USP, nokpbIToit nonnbytnpatom. M3mepeHo paccTosiHue Ha
1 cm Bbiwe obenx Komuccyp no ocHosaHwuio 3C, KOTOpoe coCTaBMIO
8 cm. Ha ¢mbposHoe KonbLo B 0bnactv 3C ¢ 3axoa0m Bbie 0benx
Komuccyp Ha 10 mm HanoxeHbl 9 M-06pasHbIx LWBOB Ha NPOKAAAKaX,
NNETEHOW NAaBCaHOBOW HWUTLIO pasmepom 2-0 no USP, NokpbITol no-
NnbYTUPATOM, Ha KOTOPbIX M UMMIAHTMPOBaHA NONOCKA U3 ayTonepu-
KapZa COOTBETCTBYIOLLErO pa3mepa No TMNy MATKOrO OMOPHOIO KOJb-
ua. NMocne duKcaLMmM NONOCKU U NPOBEAEHUA TMAPABANYECKON NPO6bI
peryprutauma otcytctayeT. Ywwuto /M. BoccTaHOBNEHME cepaedHOM
[eATeNbHOCTM — CAMOCTOATE/IbHOE B CMHYCOBBIN PUTM C JOCTaTOUHOM
yactoTon. MpK KOHTPONbHOWM YpecnuuieBogHoin IxoKl — perypruta-
uma Ha MK O-I cT. Cnycta 10 cyToK nocne onepawym NaumeHT BbinucaH
B Y0BNETBOPUTENILHOM COCTOAHUW. Ha MOMEHT BbIMUCKM NO AaHHbIM
IxoKr: KAO/KCO K — 70/25 mn; ®B — 54%, peryprutauma Ha MK —
0-l cT., rpaAneHT fasneHus nuK./cp. — 9/2 mm Hg. MaumneHT exerogHo
NPOXOAMT KOHTPONbHOE 0bcnenosaHue. Pesynbtat IxoKI cnycta non-
Topa roaa: peryprutauma Ha MK otcytcteyet, KAO/KCO K — 101/33
mn, ®B —63%.

Mocne npumeHeHUA Halwen METOAMKM Y NALMEHTOB C AereHe-
patmBHoi MH Hab0AaN0Ch 3HAUUTENIbHOE YMEHbLLEHME PAa3MEpPOB
NN, KOO v KCO. ®B ocTaBanacb Takow e, Kak 4o onepauuun. OgHako
MWUKOBbIN rpaaneHT fasneHna Ha MK He npesbiwan 10 mm Hg. Mog-
pobHas uHbopmauma o auHamuke IxoKl nokasateneit fo u nocne
onepaluu npeacTasaeHa B Taba. 5.

[ocneonepaunoHHble OCNOXKHEHWA B BUAE HapyLleHWa pUtma
Mo TMNY NapoKcuamos GUbpUANALMM/TpeneTaHna Npeacepanin ume-
v mectoy 7 (13,5%) naumeHTos, rpagmeHT Ha BbixogHoM oTtaene /XK
(13 n 28 Hg) — y 2 (3,8%), cepfieyHas HeLOCTaTOYHOCTb (AUTENbHARA
nwemus muokapaa) —y 1 (1,9%), MP 2+ (otpbiB Heoxopapl oT NC) —y 1
(1,9%), peumansupytowwmii rmapotopakc —y 1 (1,9%) u napes npasoro
Kynona auadparmbl —y 2 (3,8%) 60/bHbIX (NALMEHTbI, ONepUpPOBaH-
Hble U3 MUHW-A0CTYNa).

Tabauya 5 [JuHamuka IxoKI nokazameneli 0o u nocse onepayuu

sutures of polyethylene terephthalate coated with polybutyr-
ate were performed. The distance between anterior and pos-
terior commissures measured 1 cm above both commissures
along the PL base was 8 cm. 9 U-stitches reinforced with Teflon
pledgets were placed on the annulus in the area correspond-
ing PL, 1 cm above both commissures. An appropriately sized
strip of the autopericardium was implanted in the same place,
serving as a soft supporting frame. After fixing the strip and con-
ducting a hydraulic test, no regurgitation was observed. The LA
was sutured. Restoration of cardiac activity: independent cardi-
ac activity, sinus rhythm with sufficient heartbeat rate. To assess
repair outcome, TEE was performed: MR grades 0-l. The patient
was discharged on the 10t day after the operation in a satisfac-
tory condition. The following echocardiogram results were re-
corded at the time of discharge: LVEDV/LVESV — 70/25 ml; LVEF
— 54%, MR grades 0-l, pressure gradient peak/mean — 9/2 mm
Hg. The patient is followed-up annually. A year and a half later,
the echocardiography results were as follows: no MR, LVEDV/
LVESV - 101/33 ml, LVEF — 63%.

The MV repair techniques in patients with DMVD can sig-
nificantly decrease the LA size, LVEDV and LVESV. LVEF remained
the same as before the operation. However, the peak pressure
gradient across the MV did not exceed 10 mm Hg. Detailed com-
parisons of pre- and postoperative echocardiography data are
presented in Table 5.

Postoperative rhythm disturbances including atrial fibrilla-
tion/atrial flutter were observed in 7 (13.5%) patients, in 2 (3.8%)
patients, LV outflow tract pressure gradients were 13 and 28 mm
Hg, HF (due to chronic myocardial ischemia) —in 1 (1.9%), MR 2+
(due to detachment of the neochord from AL) —in 1 (1.9%), re-
current hydrothorax — in 1 (1.9%) and right hemidiaphragm pa-
ralysis — in 2 (3.8%) patients (in patients operated on from the
mini-access).

DiscussSION

Currently, MV prolapse is the most common cause of MV
insufficiency in industrially developed countries, which is associ-
ated with a high level of morbidity and mortality [1, 5]. In recent
decades, repair has been the method of choice in treating MV

JIMN nonepeyYHuK/aNNHHUK, MM 49,6+6,3/63,6+7,8 38,2+4,5/50,8+9,9 p<0,05
KOO, mn 161,2+40,7 108,2+28,2 p<0,05
KCO, mn 69,1+23,1 48,7+16,8 p<0,05
DB, % 56,5+8,1 55,65,5 p>0,05

lpaAneHT NMKOoBbIN/cpegHnii, mm Hg

- 7,242,5/2,8+1,1 -

Mpumeyanus: NN - nesoe npeacepame, KAO — KOHeuHbI anactonmyecknii 06bém, KCO — KOHEUHbIW cUcTONMYecKMii 06bEM, DB — ppakLya Bbibpoca

Table 5 Comparisons of preoperative and postoperative echocardiography data

Parameters Preoperative Postoperative p

LA transverse/longitudinal diameter, mm 49.6+6.3/63.617.8 38.2+4.5/50.849.9 p<0.05
LVEDV, ml 161.2+40.7 108.2+28.2 p<0.05
LVESV, ml 69.1+23.1 48.7+16.8 p<0.05
LVEF, % 56.51+8.1 55.615.5 p>0.05

Pressure gradient peak/mean, mm Hg - 7.242.5/2.8+1.1
Notes: LA — left atrium; LVEDV — LV end-diastolic volume; LVESV — LV end-systolic volume; LVEF — left ventricular ejection fraction
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OBCYXAEHUE

B HacToswwee Bpems nponanc MK — Hanbonee Yactas NpuunHa
MH B MHAYCTPUaNbHO Pa3BUTLIX CTPAHaX, KOTOPbIM CBA3AH C BbICO-
KMM ypoBHeM 3aboneBaemocTi U cmeptHocTv [1, 5]. B nocnegtue
[eCATUNETUA PEKOHCTPYKLUMA ABNAETCA METOLOM Bblbopa B e4eHun
nponanca MK, no3sonsas yaydwmnTs reoMeTpmio U pyHKumto JIXK v no-
BbICUTb OTAANEHHYIO BbIXKMBAEMOCTb MaLMeHTOB [3].

B Poccum ponsa onepaumii N0 KOPPEKLMU AereHepaTUBHBIX No-
POKOB B CTPYKType NMpPMOBPeTEHHbIX MOPOKOB cepAua B nocieaHune
rofbl TaK}Ke MMeeT TeHAEHLMIO K POCTy: Mo AaHHbIM bokepua J1A, Tya-
Kosoli Pl (2013), 8 2010 r. oHa cocTasuna 26,5%, 8 2011 r.— 31,3%, B
2012 r. - 39,6% (mona peBmaTuyeckmx nopokos B 2012 r. 47,2%) [4].

WUTanbaHckummn aBTopammn — Salvador L et al (2014) — 6bina
npea/ioXKeHa MeToamMKa npumeHeHus AA ¢ ucnonb3oBaHuem wabno-
HOB AN ¢mbpo3Horo Konbla MK, pasmepbl KOTOPbIX NOABMpPaNUCh,
MCXOAA M3 NNOLLAAM NOBEPXHOCTU Tea NaumeHTa. bblin npoaHanm-
3MPOBAHbI OTAANEHHbIE pe3ynbTaTbl feveHns MH, obycnosneHHowm
[lereHepaTMBHbIMM Mopokamu (434 naupeHTa) U UHOEKLMOHHBIM
sHAoKapauTom (44 naumenTa) ¢ 1988 no 2006 rr. CpeaHuid Bo3pacT
60nbHbIX cocTaBun 54,3111,3 (ot 15 go 77) roga. Nponanc MC, 3C u
obenx cTBopoK npucytcteoBan y 32 (6,6%), 241 (49,6%), n 213 (43,8%)
NaLMeHTOB COOTBETCTBEHHO. KIMHMYecKoe HabatoaeHWe bbino 3aBep-
weHo Ha 100% npu cpegHem cpoke HabatoaeHua 6,5 net. locnuTanb-
HaA neTanbHOCTbL cocTaBuna 1% (5 cmepTeit); 0bLwan 1 oTaaNéHHan
netanbHocTb — 7,6% 1 3,9% (37 1 19 cmepTeit) cooTBeTcTBEHHO. KpK-
Bble KannaHa-Melepa 419 obLiel BbIXKMBAEMOCTM M cBObOAa OT no-
BTOPHOrO BMeLLaTenbCcTBa yepes 15 et (20 cayyaes) cocTasuan 86%
1 93% cooTBeTCTBEHHO. 15-n1eTHAA cBoboga oT peumnamsa MP 1 3H-
[okapguTa coctasuna 86% u 97% cootsetcTBeHHO. KanbumHo3 AlMM
W TemMO/IM3 He BbIAB/EHbI HW Pasy, NPu NOBTOPHbLIX ONEPALMAX Nepu-
KapZ, OKa3blBa/CA NOKPbITbIM FAAKMM CNOEM TKaHM [2].

AA no3BO/IAET COXPaHMTb aHATOMMYECKUe U GU3NONOTNYECKMe
XapPaKTEPUCTUKM KOMbL@ KAanaHa, NpegoTBpallas MMNAAHTaLMIO
MHOPOAHOro MaTtepuana. OcOBeHHO 3TO aKTya/lbHO Yy MONOABIX Ma-
LIMEHTOB WM NALMEHTOB C UHPEKLMOHHBIM SHAOKAPAMTOM. [JaHHbIN
MeTOoZ, KoppeKLmu MP 3a 60/1bLLOI NEepUos, BPEMEHW NOKa3an Xopo-
LY OTAANEHHYIO BbIXKMBAEMOCTb M HU3KME NOKa3aTesIM KianaH-CBs-
3aHHbIX OCNOXKHEHUN [7].

AyTtonepuKapg, npu naactuke MK yalle BCero MCnonb3yeTcs Kak
MONOCKA, HO BOMNPOC 06 onTMManbHOCTM gaunHbl AMM 4o cux nop ocTa-
&TcA OTKPbITbIM. OZLHM aBTOPbI OPUEHTUPYIOTCA Ha paccTosHWE B Aga
nasnbLa, apyrie 6epyT 3a OCHOBY A/MHY NepeaHen cTBopkn MK nan
nsameputenb Carpentier-Edwards. Ucxogsa m3 KoHuenumu Bollingo Ka-
CaTeNbHO runepKopperLmn ¢prubposHoro Kosbua MK y naumeHToB ¢
¢dyHKUMOHanbHOM MH v annataumoHHo Kapanomuonatueii Calafiore
A et al (2020) npumeHanu 6onee KOPOTKUE NONOCKM NEpPUKapaa Ans
KoppeKumn MH y naumeHToB, KOTOPbIM, N0 MHEHUMIO aBTOPOB, Liene-
coobpa3Ha CBepXpeayKTUBHAA aHHYNONAACTMKA 3a4HEN NONYOKPYK-
HocTM ¢nbpo3Horo Kosbla MK [12]. OHM NpeanonoXkuau, Y4to GuK-
CMPOBaHHAA [/IMHA NepUKapaa MOXKET AaTb OXuAaemble, XopoLine
remMoAMHaMMYecKMe pesy/bTaTbl, YTO NOMOXKET CTaHAAPTU3MPOBATb
pasmep AlI, He3aBMCMMO OT NOBEPXHOCTM Tena naumeHTa. B gaHHoe
nccnefosaHue 6ol BKAOYEH 31 maumeHT, KoTopomy ¢ mapTta 2001
no mau 2002 rogpbl 6bina BbINONHEHA aHHYIOMAACTAKA 3a4HEN nony-
oKpyHocTH MK ¢ ncnonbsoBaHuem AMM GpUKcMpoBaHHOM ANMHbI — 4
cm. B 19 cnyyanx HegocTaTouHocTb MK 6bina GpyHKUMOHaNbHOM, y 12
NauMeHTOB OHa MMENA ULIEMMYECKYIO 3TUONOTUIO. MHTpaonepaLmoH-
HO OCYLLECTB/A/IM 3a60p Y4acTKa cCOBCTBEHHOTO NepuKapaa, puKkcupo-
Basn B TeueHue 15 muH B8 0,625% pacTBope ryTapanbaernaa, a 3atem
NPOMbIBa/IM B TPEX Pa3/INYHbIX BaHHAX C GU3MONOTMYECKMM PaCTBO-
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prolapse, restoring LV geometry and improving LV function while
increasing the long-term survival of the patients [3].

In Russia, the volumes of reconstructive operations for de-
generative disease among acquired heart valve defects in recent
years also tends to increase: according to Bockeria LA, Gudkova-
ya RG (2013), in 2010 it was 26.5%, in 2011 — 31.3%, in 2012 —
39.6% (the volumes of rheumatic heart valve disease in 2012 was
47.2%) [4].

Salvador L et al (2014) proposed an AA technique using cal-
lipers for the MV annulus fibrosus, the sizes of which were se-
lected based on the patient’s body surface area. The authors also
analysed the long-term MV insufficiency treatment outcomes
caused by degenerative disease (434 patients) and infective en-
docarditis (44 patients) between 1988 and 2006. The mean age
of the patients was 54.3+11.3 (range 15-77 years). The AL, PL and
both valves prolapse were present in 32 (6.6%), 241 (49.6%), and
213 (43.8%) patients, respectively. Clinical follow-up was 100%
complete with a mean follow-up of 6.5 years. In-hospital mortali-
ty was 1% among inpatients (5 patients); all-cause and long-term
mortality — 7.6% and 3.9% (37 and 19 deaths), respectively. Ka-
plan-Meier curves for overall survival and freedom from reoper-
ation after 15 years (20 cases) were 86% and 93%, respectively.
The 15-year freedom from recurrent MR and endocarditis were
86% and 97%, respectively. Calcification of AA and hemolysis
were not detected even once; during reoperations, the pericardi-
um was covered with a smooth layer of tissue [2].

AA preserves the anatomical and physiological characteris-
tics of the valve ring, avoiding the use of foreign material. This
is especially true in young patients or patients with infective en-
docarditis. This method of MR correction over a long period has
shown good long-term survival and low rates of valve-related
complications [7].

Autopericardium in MV plasty is most often used as a strip,
but the question of the optimal length of the APS is still open.
Some authors are guided by a distance of two fingers; others
use the length of the MV AL or the Carpentier sizer. Based on
the Bollingo concept regarding the overcorrecting of the MV
fibrous ring with functional MR patients and dilated cardiomy-
opathy, Calafiore A et al (2020) used shorter pericardial strips
to correct MR in patients who, according to the authors, would
benefit from overreductive annuloplasty of the posterior half of
the annulus [12]. They expected that a fixed pericardial length
could provide good hemodynamic results that would help stan-
dardise the size of the APS, regardless of the patient’s body sur-
face. This study population comprised 31 patients who under-
went annuloplasty of the posterior half of the MV using an APS
of a fixed length of 4 cm between March 2001 and May 2002.
In 19 cases, MV insufficiency was functional; in 12 patients, it
had an ischemic aetiology. Intraoperatively, a patch of the au-
tologous pericardium was harvested, submerged in a 0.625%
glutaraldehyde solution for 15 min, and then rinsed with saline
solution three times for a total of 15 min. A strip of the peri-
cardium sized 1.0x5.0 cm was cut out and folded in half. Four
centimetres were measured with a ruler, and each was marked
with a sterile marker. In addition to MV plasty, 7 patients under-
went correction of MV insufficiency, 19 — coronary artery bypass
grafting, 5 — aortic valve replacement, 4 — ascending aortic re-
placement, and 3 — atriobiventricular pacemaker implantation.
There was no in-hospital 30-day postoperative mortality. After
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POM, MO 5 MMH B KaxXZoW. Bbikpansanu nonocky pasmepamm 1x5 cm,
CKNafblBanM nononam. Yetbipe caHTUMETPA OTMEPAIUCH C MOMOLLbIO
JIHEVKHM, U KaXKAbIN U3 HUX OTMEYANCA CTEPUIbHBIM MapKEPOM.
Nomumo nnactvkmn MK, 7 naupeHTam bbina BbINOSHEHA KOppeKuus
HepocTtatoyHocTH TK, 19 — KopoHapHOoe LWYHTUPOBaHMWeE, 5 — NpoTesun-
poBaHWe aopTasbHOrO KnanaHa, 4 — nNpoTe3npoBaHue BOCXOAALLEN
aopTbl U 3 — UMN/IAHTALMA aTPMOBUBEHTPUKYNIAPHOO KapAMOCTUMY-
natopa. Cpeav onepnpoBaHHbIX 30-4HEBHAA N€TaNIbHOCTb OTCYTCTBO-
Basa. Mocne npoBeAEHHOM aHHYNOMNNACTUKM NaoLwaab otBepctna MK
OblNa yaOBNETBOPUTENBHOW, KaK U CPEAHWI rpagmeHT [12].

Mcnonb3oBaHve aytonepukapaa ANAa YMeHblueHuA 3agHei
NONYOKPYKHOCTU drnbposHoro KonbLa MK MmeeT HeKoTopble npeu-
MyLLecTBa. 3Ta npoueaypa He TpebyeT 3aTpaT M NIETKO BOCMPOU3BO-
AVMa B onepaumoHHon. Kpome Toro, rmbKocTb M anactmyHocTb Al
NOAAEPKUBAET GU3MONOTUYECKME ABUKEHWA GUOPO3HOro Kosbla
MK. EAMHCTBEHHan TexHMYecKas npobieMa — 3T0 BEPOATHOCTb Ypes-
MEPHOro yMeHblueHWA GUbPO3HOro Ko/blLia, MOCKONBKY ayTonepu-
KapA, BO3MOXKHO NepeTAHyTb NPy 3aBA3bIBaHUM LWIBOB. YTobbI pelumnTb
3Ty Npobaemy, aBTOPbI YBENUYUIM KONMYECTBO LUBOB TakM 06pasom,
4TOObI KaXK bl CAHTUMETP NEPUKApAA COAepHKan OT TPEX A0 YeTbIPEX
M3 HUX. ITO NO3BO/IUAO M3bEKaTb «COOPUBAHUA» NepPUKapaa Npu 3a-
BA3bIBAHWW LLIBOB, TaK KaK pacCTOAHME MeXAY [BYMA KOHLAMM LLOB-
HOro MaTeprana CoCTaBAANO 2 MM AN MEHbLLE.

Mcnonb3osaHue Al BO3MOXHO He TONbKO Y B3POC/IbIX NaLMeH-
TOB, HO W Y fieTel, 0 YEM CBUAETENbCTBYET UccneposaHue Hetzer R et
al (2008) n3 bepanHcKol KAMHUKK Herzzentrum [13]. B xoae AaHHOM
paboTbl aBTOPbI MPOBOAMAM OLEHKY PaHHUX U OTAANEHHbIX pe3y/bTa-
TOB, @ TaKKe aHaM3MpPoBanu csoboay OT NOBTOPHOIO BMeLLaTeNbCTBA
nocae pekoHCTPyKUMn MK ¢ cnonb3oBaHMeM pasiMyHbIX CTaHAAPT-
HbIX U MOAMOULMPOBAHHBIX METOAMK B nepuog ¢ 1987 no aekabpb
2006 rr. y 111 peteit (cpeaHuin BospacT 7,515,9 neT) ¢ BPOKAEHHDI-
MM 1 NpUobpeTéHHbIMK 3aboneBaHnamu MK. HegoctatouHocte MK
6bina npeobnagatoLeit natopusmonorneli 8 80% ciyyaes. locnutans-
HaA NeTaNbHOCTb coctasuna 4,5%, a otganéHHaa — 7,3%. AkTyapHas
BbIXXMBAeMOCTb B TeyeHue 10 neT nocne onepaumu coctasuna 77,4%,
aKTyapHas Bbl}X1BaeMOCTb 6e3 NOBTOPHOro BMeLLaTeIbCTBa B CPOKM
£0 15 net—79,2%. Ceoboaa ot npotesnpoBaHus MK 1 noBTopHOM pe-
KOHCTPYKLMK Ha NpoTaxeHumn 19 net coctasuna 81,8+7,5% v 91+1,5%
COOTBETCTBEHHO. XOpOoLUKMe pe3y/bTaTbl Oblin AOCTUTHYTLI, Bnarogapa
TLWATENBHON CTPYKTYPHO-GYHKLUMOHANLHOM OLEHKe KnamaHa, OTKa-
3y OT NPMMEHEHMA OMOPHbIX KOJeL, U NPOTe30B KNanaHoB cepaua, a
TaKKe UCNO/Ib30BAHMIO LUIMPOKOrO CMEKTPA METOL0B PEKOHCTPYKLMM
MK, afanTMpoBaHHbIX K KOHKPETHOMY MaLMEeHTY, OXBaTblBAOLLMX
BCE CTPYKTYPHble KOMMOHEHTbl nopaxeHna MK. ABTopbl npuwan K
3aK/IIOYEHWMIO, YTO PEKOHCTPYKuMA MK y feteid ¢ Mcnosb3oBaHem
Pa3/IMYHBIX XMPYPrUYECKUX MeToaMK obecneynBaeT yaoBAETBOPU-
Te/NbHble pe3y/bTaTbl PaHHel M OTAANEHHON BbIXKMBAEMOCTM, YAy4-
LIAA KAMHUYECKUI UCXOA MPU HU3KOW YacToTe NOBTOPHBIX ONepauyit.

Ha npoTAXeHnn JONTroro BpeMeHn ayTonepuKakpa, Kak HaTue-
HblIl, TaK U CTabUAN3UPOBAHHDIN PA3NNYHBIMU XMMUYECKMMU METOAQ-
MM, MPUMEHANCA CepPLAEYHO-COCYANCTbIMU XMPYPraMn MHOTUX CTPaH
L1 KOPPEKLMU Pas3/IMYHO KnanaHHoM natonoruu [14].

Cyabby nepuKapananbHbIxX 3anaaT, GUKCUMPOBaHHBIX B pacTBope
rayTapanbiernga v UCnonb3yowWwmxca ANa peKoHCTpyKuMn MK, nsy-
yanm Chauvaud S et al [15]. OueHKa MopdONOrMYECKOro COCTOAHNA
nepuKkapAnanbHblX 3anaaT BbIMNOAHANACE MHTPAOMEPALMOHHO MpuU
NMOBTOPHbIX OMepaumax, a Takke ¢ nomoubto IxoKl B oTganéHHOM
nepvoge. MepuKapa Npu 3TOM BbIFALEN MAAKUM C POBHOM NoBepX-
HOCTbIO.

HeobpaboTaHHbI (HaTMBHbINA) MepuKaph, NPUMEHsemMbli B
PEKOHCTPYKTUBHOW XMPYPrum 3abonesaHnii cepaua, MMeeT pag npe-

annuloplasty, the MV area was within an acceptable range, as
well as the mean gradient [12].

The use of the autopericardium to reduce the posterior
half of the MV annulus has some advantages. This procedure is
cost-effective and easily reproducible. In addition, the flexibility
and elasticity of the APS preserve the physiological motion of the
mitral annulus. The only technical issue is the possibility of ex-
cessive reductions in the annulus since the autopericardium can
be overtightened when the sutures are tied. To solve this prob-
lem, the authors increased the number of sutures so that each
centimetre of the pericardium contains three to four. This avoid-
ed infolding or “wrinkling” of the pericardium when the sutures
were tied since the distance between the two ends of the suture
material was 2 mm or less.

The use of APS is possible in adult and paediatric patients, as
evidenced by the study of Hetzer R et al (2008) [13]. The authors
evaluated the early and long-term results and freedom from re-
operation after various standard and modified MV reconstruction
techniques between June 1987 and December 2006. The study
population comprised 111 children (mean age 7.5+5.9 years)
with congenital and acquired diseases of MV. MV insufficiency
was predominant in 80% of cases. In-hospital mortality was 4.5%,
and long-term mortality was 7.3%. Within 10 years after surgery,
the actuarial survival rate was 77.4%, and the 15-year reopera-
tion-free actuarial survival rate was 79.2%. The freedom from
MV replacement and reoperation for 19 years was 81.8+7.5%
and 91.0+1.5%, respectively. Good results were achieved due to
a thorough structural and functional assessment of the valve, the
rejection of the use of annuloplasty rings and prostheses of the
heart valves, and the use of a wide range of patient-tailored MV
reconstruction techniques, covering all affected structural com-
ponents of MV. The authors concluded that various MV recon-
structive surgical techniques in children provide satisfactory early
and long-term survival results, improving clinical outcomes with a
low rate of reoperations.

For a long time, autopericardium, both native and stabilised
by various chemical methods, has been used worldwide to cor-
rect various valvular defects [14].

The evolution of pericardial patches fixed in a glutaralde-
hyde solution and used for MV reconstruction was studied by
Chauvaud S et al [15]. Assessment of the morphological changes
of the pericardial patches was performed intraoperatively during
reoperations and also by using echocardiography in the long-
term period. At the same time, the pericardium appearance was
smooth with a flat surface.

Untreated (native) pericardium, used in reconstructive heart
surgery, has some advantages, including availability, the possibili-
ty of chemical stabilisation, sufficient density, good mechanical
properties, high resistance to infection in comparison with syn-
thetic materials and implants, significantly reducing the risk of
biodegeneration and recurrence of infection. The use is justified
in terms of thrombosis or hemolysis prevention. Considering that
the pericardium is harvested in the same patient undergoing the
implantation, developing an immune response to the tissue is ex-
cluded. Despite all the above advantages, the use of the untreated
pericardium is limited due to some reasons, in particular: there is
a possibility of wrinkling when it is used in the right heart or, con-
versely, overstretching (aneurysmal dilatation) when used in areas
with high hemodynamic loads (left heart, ascending aorta) [16].
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MMYLLLECTB, K KOTOPbIM OTHOCATCA: AOCTYNHOCTb, BO3MOXKHOCTb XMMM-
YecKkoW CcTabunmsaumm, AOCTaTouHas MAOTHOCTb, XOPOLIME MEXaHW-
YEeCKMe CBOMCTBA, BbICOKas YCTOMUMBOCTb K MHOEKLMU B CPaBHEHWUM
C CUMHTETUYECKMMM MaTepuanaMn U UMMIAHTaMK, YTO 3HAUYUTEIBHO
CHUKAET puUcK broaereHepaLmmn 1 peumnanea nHoekumu. Ero npume-
HEHWe OMpPaBAAHO C TOYKM 3PEHUA Pa3BUTUA TPOMOO30B MW reMONN-
3a. MpUHMMas BO BHUMaHWUE TO, 4TO 3a60p NepUKapAa BbINOAHAETCA Y
TOrO e NaLMEHTa, KOTOPOMY U BYAET BbINONHEHA €TI0 UMIMIAHTALLMUA,
UCK/IOYAETCA Pa3BUTME UMMYHHOTO OTBETA HAa TKaHb. HecmoTps Ha
BCE BbILIEU3/IOKEHHBIE MPEUMYLLECTBA, UCNO/b30BaHUEe Heobpabo-
TaHHOTO MepuKapga OrpaHUYeHo, B CBA3M C PAAOM MPUYMH, B YacT-
HOCTU: UMEETCHA BEPOATHOCTb CMOPLLMBAHWUA NPU MPUMEHEHWU €70 B
NpaBblX OTAENAX CEPALA UM, HA0BOPOT, NepepacTaKeHUs (aHeBpu3-
MaTUYECKOE BbINAYMBAHWE) NMPU UCTIO/Ib30BAHUM B 30HAX C BbICOKMMMU
reMoZMHaMUYECKMMM Harpy3Kkamu (neBble OTAeNbl CepALa, BOCXOAS-
was aoprta) [16].

Pe3eKuya CTBOPKM U PEKOHCTPYKLMA C UCMONb30BaHUEM HEO-
xopz, ABNATCA 3GPEKTUBHBIMU METOAAMM NIEYEHUA LETEHEPATUBHO-
ro nponanca 3C MK. Oba meToga CHuKatoT YyacToTy peumnavsa MH. Pe-
KOHCTPYKLMA C MPUMEHEHUEM HEOXOpZ MO3BOAAET WCMO/b30BaTh
KO/bLLA 19 aHHYNONNACTUKM Bonbluero pasmepa, 4to obecneymsaet
6onee HU3KMEe TPAHCMUTPA/IbHbIE rPaaueHTbl [17].

3AKNIOYEHUE

Mcnonb3oBaHe mMoaMOULMPOBAHHOW HAaMU METOAMKM aHHY-
nonnactmkm MK nonockoit U3 ayTonepukapga y nauueHToB C Aere-
HepaTMBHLIMM MOPOKaMM MO3BO/IAET AAEKBATHO CTabWUM3MPOBaTb
¢dnbpo3Hoe KonbLo. TexHWMKa aHHYNONAACTUKM NIEerKo BOCNPOU3BOAM-
Ma M aHAaTOMMYHA, Tak Kak Al noNHOCTbIO NOBTOPAET reoOMeTpPUIo
¢nbposHoro konbua MK. B HacTosllee BpemA Hamu MpPOBOAMTCA
uccnefoBaHve CpesHeoAaNEHHbIX CPAaBHUTEbHBIX PE3Y/IbTaToOB WC-
nonb3oBaHuA Al 1 pas3sMyHbIX MOAeNel ONOPHbIX Konel,. Xopolune
HernocpeacTBeHHbIe Pe3y/bTaTbl MO3BOAAT C ONTUMMU3MOM CMOTPETb
B byayLuee.

Leaflet resection and reconstruction using neochords are ef-
fective methods of treating degenerative prolapse of the MV PL.
Both techniques reduce the recurrence rate of MV insufficiency.
In addition, neochord reconstruction allows for larger annuloplas-
ty rings, resulting in lower transmitral gradients [17].

CONCLUSION

Our modified MV annuloplasty with an autopericardial
strip in patients with degenerative defects makes it possible to
stabilise the annulus fibrosus adequately. Furthermore, the an-
nuloplasty technique is easily reproducible from an anatomical
point of view since the APS completely repeats the geometry of
the annulus fibrosus of the MV. Currently, we are conducting a
study of medium-range comparative results of using the APS and
various models of annuloplasty rings. However, good immediate
results allow us to be optimistic about the future.
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VSYUYEHVE OBPAITAEMOCTU ITADIVIEHTOB 3A ITAPOAOHTOAOTNYECKON
CTOMATOAOI'MYECKON ITOMOMIBbIO ITO PE3YAbTATAM AHKETMPOBAHV

C.B. MIUKAAEB!, O.M. IEOHOBA!, A.B. CYIIEHKO? A.B. HOBIMKOB!

1 Kadeapa xannnueckoit cromaroaornn, TamboBckui rocygapcrsennsii yuusepcurer umenn I.P. depsxasuna, Meaumuackuit nucrutyt, Tam60os, Poccuitckast
Degepanus

2 Kacpeapa rocriuraasnoit cromaroaoruu, Boponexckuit rocyaapersennsiii Meaunuickuit yuusepenrer um. H.H. Bypaenxo, Bopouesx, Poccuiickas deaepa-
uns

Lienb: aHanu3 pesynbTaTtoB aHKETUPOBAHMA NALMEHTOB, 06PATUBLLUMXCA 32 NaPOAOHTONOTMYECKON CTOMATONOMMYECKOW NOMOLLbIO.

Martepuan n metogpl: 6bi1M aHKETUPOBaHbI 157 NauueHToB, 06PATUBLUMXCA 338 MAPOAOHTONOTMYECKOKM CTOMATONOMMYECKON NMOMOLLbIO, MPU 3TOM
nauueHTbl 6blan pasgeneHbl No Noy U Bospacty. [pu nposeaeHUM Uccnefo0BaHUA Bblia UCMONb30BaHa COLMOIOMMYecKasn aHKeTa, BOMPOChl KOTOPOM
6b111 pacnpeseneHbl B 6710KM ANA YMEHbLIEHUA BPEMEHW ONPOCa W YNPOLLEHUA aHann3a pesynbTaTos. [lonosHUTENbHBIMY METOAAMM OLLEHKM YPOB-
HA rurveHbl 6bi1n MHAEKC rurnerbl OHI-S, napoaoHTanbHbIv MHAeKe CPITN, nHaekc KposoTounsoctv no H.R. Muhleman, nanunansapHo-mapruHans-
HO-a/1IbBEONAPHbIN MHAEKC (PMA).

Pe3ynbTathl: 014 NALMEHTOB C NETKOW CTENEHBIO TAXXECTU NaPOAOHTUTA CTaTUCTUYECKM 3HAUMMO CHUXKANACh OT BO3PACTHOW rpynnbl 20-29 neT K rpyn-
ne naumeHToB cTaplue 60 net ¢ 70,8% fo nonHoro otcytcTeusA (p<0,01). HanpoTue, A0MA NALMEHTOB CO CPEAHEN CTEMEHbLIO TAXKECTU U TAXKENOW YBEN-
umMBanach OT «KMAAALIEN» rPynMbl K «CTapLuei» — ¢ 25% 8o 47,1% v ¢ 4,2% po 52,9% cootsetctBeHHo (p<0,01). Mpw 3ToM NUK Ans cpeaHen cTeneHu
TAXKECTU NPUXOAUNCA Ha nauueHTos 40-49 net (51,2%). ons cny4aeB NOBTOPHOrO 06paLLeHNs CTaTUCTUYECKM 3HAYMMO YBEIMUYMBAETCA C BO3PAacTOM
NaLMeHTOB — OT OTCYTCTBUA NOBTOPHOrO obpalueHuns 60bHbIX 20-29 neT [0 YacToTsl 82,2% y naumeHToB ctapiue 60 net (p<0,01). [ons ke KypaALwmx
NaLMEeHTOB C BO3PACTOM CHU¥Kanach ¢ 58,3% p0 47,0%, oaHaKo NUK Kypawmx 60abHbIX (62,8%) npuxoaunca Ha naumeHTos 40-49 net (p<0,01). U3me-
HEHMA MHAEKCOB MMrMeHbl U NapodoHTOorMYeckux nHaekcos (OHI-S, CPITN, PMA u SBI) 6biau ctaTUcTMUYeCKM HesHaummbimu (p>0,05) 1 nokasanm
TO/IbKO NMLIb TEHAEHLMIO POCTa C YBEMYEHUEM BO3pAcTa. Kpome Toro, 6b1/10 YCTAHOBNEHO, YTO MEHLLMHbBI HECKO/bKO Yalle (51,6%) obpaluanumch 3a
[LaHHOM CTOMAaTONIOMMYECKOM NOMOLLBIO, YEM MYKUMHDI (48,4%).

3ak/toueHmne: 0b6paLLaemMocTb 3a NapOLOHTONIOMMYECKON CTOMATONOTMYECKOV MOMOLLBIO YBENIMUYMBAETCA B BO3PACTHbIX FPyMnax oT Maajwen K crap-
LLIeM, 4TO CBA3aHO C HAapacTaHMeM TAXKECTU BOCNAUTE/bHbIX 3a601eBaHUit NapogoHTa. Mpu 3Tom Ans MonogpIx naumeHTos (ot 20 go 39 net) Hambo-
Nee BaXkHbIM Bbl10 yCTpaHEHME 3CTETUYECKUX AedEKTOB NPU edeHnm. TaKKe cnenyeT OTMETUTb, YTO HE TOIbKO PaHHAA 0bpallaeMocTb 3a NapoAoH-
TONOrUYECKOW NOMOLLbIO 3bdEKTUBHO OTPAKAETCA Ha pPe3y/ibTaTax JIeYeHUs, HO U OTKa3 OT KypeHus.

KnioueBble cnoBa: aHkemuposaHue, 06pawaemMocmes HacesneHus, NapoOOHMOA02UYEeCKas MOMOWb, MOMUBAYUS.

Ana umtupoBaHua: Muknses CB, JleoHoBa OM, CyweHko AB, HonkoB AB. M3yyeHne 0b6pallaemocTi NauMeHToB 3a MapoOHTONOTMYECKOW CTOMATONO M-
YEeCKOM NOMOLLIO MO pe3y/bTaTam aHKeTMPOBaHWA. BecmHuk AsuyeHHol. 2021;23(3):379-85. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-
379-385

SOCIAL SURVEY ON PERIODONTAL CARE OUTPATIENT VISITS RATE

S.V. MIKLYAEV', O.M. LEONOVA!, A.V. SUSHCHENKO?, A.V. NOVIKOV!

1 Department of Clinical Dentistry of the Medical Institute, Derzhavin Tambov State University, Tambov, Russian Federation
2 Department of Hospital Dentistry, Voronezh State Medical University named after N.N. Burdenko, Voronezh, Russian Federation

Objective: Analysis of the results of a questionnaire survey of patients who applied for periodontal treatment.

Methods: 157 patients who applied for periodontal care were surveyed, and the patients were divided by gender and age. The survey questions were
divided into blocks to reduce the survey time and simplify the analysis of the results. Additional methods measuring oral hygiene were the Simplified
Oral Hygiene Index (OHI-S), Community Periodontal Index of Treatment Needs (CPITN), Sulcus bleeding index (SBI, Miihlemann and Son), papillary-
marginal-alveolar index (PMA).

Results: The proportion of mild periodontitis cases significantly decreased from the age group 20-29 to the age group 60 and above, 70.8% to 0%,
respectively (p<0.01). In contrast, moderate and severe periodontitis cases increased in the younger to the senior age groups, from 25.0% to 47.1%
and from 4.2% to 52.9%, respectively (p<0.01). At the same time, the peak prevalence of moderate periodontitis was in patients aged 40-49 years
(51.2%). The return visits rates statistically significantly increase with age — from 0% of return visits in patients aged 20-29 to 82.2% in the patients
over 60 years of age (p<0.01). The proportion of smoking patients decreased with age from 58.3% to 47.0%. However, the peak prevalence of smoking
patients (62.8%) was in a group of patients aged 40-49 years (p<0.01). Changes in oral hygiene indices and periodontal indices (OHI-S, CPITN, PMA
and SBI) were statistically insignificant (p>0.05) and showed only a growth trend with increasing age. In addition, it was found that women more often
(51.6%) sought this dental care than men (48.4%).

Conclusion: Periodontal care outpatient visits rates increase in younger to senior age groups, associated with an increase in the severity of the
inflammatory periodontal disease. At the same time, for young patients (from 20 to 39 years old), the priority was the elimination of cosmetic defects
during periodontal treatment. It should also be noted that not only early visits for periodontal care influence the treatment results but also smoking
cessation.

Keywords: Survey, outpatient visits rates, periodontal care, motivation.

For citation: Miklyaev SV, Leonova OM, Sushchenko AV, Novikov AV. lzuchenie obrashchaemosti patsientov za parodontologicheskoy stomatologicheskoy
pomoshch’yu po rezul’tatam anketirovaniya [Social survey on periodontal care outpatient visits rate]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(3):379-85.
Available from: https://doi.org/10.25005/2074-0581-2021-23-3-379-385
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BBEAEHMUE

Mo aaHHbIM BO3 04HMMM M3 CamblX PacnpOCTPaHEHHbIX CTOMa-
TONOTMYecKMX 3aboneBaHnit ABNAIOTCA BOCMaNUTENbHble 3abo/eBa-
HUA TKaHel napogoHTa (B3TM), KoTopbiMu cTpagaeT ot 90 go 100%
Hacenenus [1]. B3TM npeacTaBnatoT coboli He TONbKO MeAULIMHCKYO,
HO U1 couManbHyto Npobaemy: NaTonorna NpUAeKaLlen 4ecHbl U Hapy-
weHue GYHKLUMOHANbHOCTM 3yBHOro pAga B AasbHelWweM NpuBoaAT
K 3aKOMM/IEKCOBAHHOCTM NALMEHTA U CHUMKEHWIO COLMANbHOM aKTUB-
HocTu [2].

PacnpocTpaHéHHocTb B3TM 3aBMCUT OT 06paLLaemocTi naumeH-
TOB 3a CTOMATO/IOTMYECKOM NOMOLLLbIO, Ka4EeCTBa U YCMELWHOCTU neye-
HuAa [3, 4]. Kpome Toro, oaHoM M3 OCHOBHbIX NpuunH B3TM sBaseTca
HeyZ0BNIETBOPUTE/IbHAA TUIMEHA NoMoCTY pTa [5, 6]. MuUKpoopraHums-
Mbl 3yOHOM BAALLKM NATOreHHO BAUAIOT Ha TKAaHM NApPOAOHTa Nocpes-
CTBaM MPOAYKTOB MX XM3HeneaTenbHocTu [7-9]. Bennko 3HauyeHue
npeapacnonaratowmx GakTopos — BPeaHbIX NpuBbIYek. Kpome Toro,
NPUYMHOW CAYXKAT U CUCTEMHbIE GaKTOPbl — NATONOMMA BHYTPEHHUX
OpraHoOB, FOPMOHa/IbHbIe M MeTabo/IMYECKMe CABUIM, @ TaKKe CTpecc
N 3MOLMOHANbHbIE NEePeXMBAHWUA, YTO NPUBOAUT K U3MEHEHMIO pe-
aKTMBHOCTV OpraH13ma 1 B fa/ibHeiLemM — K FeHepanunsaLmMm o4aros
0fIOHTOreHHoM MHbeKumn [10-13].

LLENb UCCNEAOBAHMUA

MpoaHann3npoBaTh Pe3yNbTaTbl aHKETUPOBAHMA NALMEHTOB, 06-
PaTUBLLMXCA 33 NAPOSOHTONOMMYECKON CTOMATONOMMYECKON MOMOLLIO.

MATEPUAN U METOADbI

Ona [OCTUMMKEHUA Lenu UccnefosaHus 6blv aHKETUMPOBaHDI
157 naumeHToB, 06paTMBLUMXCA 33 NAPOAOHTONOTMYECKOW CTOMATO-
NOTMYECKOW MOMOLLLI0 Ha Kadeapy cTomatonorun MeauumMHCKOro
MHCTUTYTa TaMBOBCKOMO rocyfapCTBEHHOMO yHuBepcuteTa Mm. [.P.
[LepxaBuHa v Kadeapy rocnutasbHOM CTOMaToNorMM BopoHeKcKoro
roCyZlapCTBEHHOrO MeAMLMHCKOrO yHMBepcuTeTa UM, H.H. bypaeHko
8 nepuog ¢ 2019 no 2020 roabl. B xoae nccnenoBaHus 6bi10 Npows-
BeZEeHO pacnpeaeneHre PecnoHAEHTOB Mo Noy U Bo3pacTy (Taba. 1).

Mpu nposefeHWUM UccnenoBaHMA Bblna MCMONb30BaHA COLMO-
lorMyeckasn aHKeTa, BONPOCh! KOTOPOW Bblan pacnpeaeneHbl B 6J10KM
AN YMEHbLUEHU BPEMEHW ONpoca U YNPOLLEHUA aHanu3a pesysib-
TaToB: OrpaHMyeHne GyHKUMK, dusnyeckas 60/b, NMCUXONOrMYECKU
anckomoopT, pr3nyeckan HETPYAOCNOCOBHOCTb, COLMAnbHasA HETPY-
£0cnocobHocTb. OTBETLI NALLMEHTOB OLEHWMBAIUCL MO BannbHOW Cu-
cteme ot 1 go 5 [14, 15] (Tabn. 2).

[lononHUTENbHBIMM METOAAMM OLLEHKM YPOBHA TUIMEHBI NONO-
CTW pTa 6b1AM MHAEKC rurneHbl OHI-S (Green JC, Vermillion JK, 1963),
napoAoHTaNbHbIM uHAeKe CPITN (BO3, 1982), MHAEKC KPOBOTOUMBO-
ctn SBI (Muhleman HR, 1971), nanunnapHo-mapriHanbHO-aNbBeo-
NApHbI nHAeke PMA (Parma C, 1960) [7].

Tabauya 1 PacnpedeneHue nayueHmos no nosy u 803pacmy

INTRODUCTION

According to the WHO, one of the most common dental
diseases is inflammatory periodontal disease (IPD), affecting 90
to 100% of the population [1]. In addition, IPD is a medical and
social problem: the adjacent gum disease and lack of functional
dentition lead to the patient’s development of an inferiority com-
plex and reduced social activity [2].

The prevalence of IPD depends on the oral healthcare-seek-
ing behaviour of patients and treatment quality and success [3,
4]. In addition, one of the leading causes of IPD is poor oral hy-
giene [5, 6]. Furthermore, dental plaque microorganisms and
their metabolic products unfavourably impact the periodontal
tissues [7-9]. Therefore, the significance of predisposing factors,
including bad habits, cannot be overestimated. Furthermore, sys-
temic factors, including internal organs diseases, hormonal and
metabolic imbalances, as well as stress and affection, lead to a
change in immune response and, subsequently, to the generaliza-
tion of odontogenic infection [10-13].

PURPOSE OF THE STUDY

Analyze the survey results of patients who applied for peri-
odontal treatment.

METHODS

157 patients who applied for periodontal care at the De-
partment of Clinical Dentistry of the Medical Institute, Derzhavin
Tambov State University and the Department of Hospital Dentist-
ry, Voronezh State Medical University named after N.N. Burdenko
in the period from 2019 to 2020 were surveyed. In the study, the
distribution of respondents by age and gender was made (Table
1).

A survey questionnaire was used; the questions were divid-
ed into blocks to reduce the survey time and simplify the analysis
of the results: functional limitation, physical pain, psychological
distress, physical and social disability. Patient responses were as-
sessed using a point system from 1 to 5 [14, 15] (Table 2).

In addition, the following indicators of periodontal status
were used: the OHI-S hygiene index (Green JC, Vermillion JK,
1963), Community periodontal index of treatment needs (CPITN)
index (WHO, 1982), the SBI bleeding index (Muhleman HR, 1971),
the papillary-marginal-alveolar PMA index (Parma C, 1960) [7].

The obtained statistical results were processed using the
Statistica 13.0 trial version (StatSoft Software, Tulsa, OK, USA)
software package for medical statistics. The absolute indicators of
hygienic and periodontal indices, as well as questionnaire scores,
were presented as (Me [25Q-75Q]), 25 percentile (Q1), and 75%

Table 1 Distribution of patients by age and gender

Mon / Gender

MykunHbl / Males ¥eHwmHbl / Females

A6c. / Abs % A6c. / Abs % A6c. / Abs %
20-29 24 15.28 11 7 13 8.28
30-39 31 19.74 15 9.55 16 10.19
40-49 43 27.38 20 12.74 23 14.65
50-59 42 26.75 21 13.37 21 13.37
Crapue 60 / Over 60 17 10.82 9 5.73 8 5.09
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Tabnuya 2 b10Ku 8onpocos

OrpaHuyeHue dyHKLui (OP)

dusnyeckas 6onb (PB)
Mcuxonornyecknn auckomaoopt (N4)

dusnyeckas HeTpyaocnocobHocTb (PH)

CoumanbHasn HeTpygocnocobHocTs (CH)

Table 2 Blocks of Questions
Functional limitation (FL)
Physical pain (PP)
Psychological distress (PsD)
Physical disability (PD)

Social disability (SD) etc)

O6paboTKa NOMYYEHHbIX CTaTUCTUYECKUX PEe3y/bTaToB Npo-
M3BOAWMACh MPX MOMOLLM MaKeTa MPOrpamMmm MeAMLMHCKON cTa-
TMCTUKM Statistica 13.0 Trial (StatSoft Inc., USA). A6contoTHble
MoKasaTenn TMIMEHUYECKMX WM MApPOAOHTONOTUYECKUX WHIEKCOB,
a Takke 6annoB aHKeTMpoBaHWMsA ObiAM NpeacTaBneHbl B BuAe
meauaHbl (Me [25q; 75q]), 25% kBaptuna (Ql) u 75% KBaptuna
(Q3), a oTHOCHUTENIbHbIE BEMYMHBI — B BUAe donei (%). CpaBHe-
HWe abCoNMOTHBIX BENUYMH NPOBOAUANCH C NOMOLLbIO H-Kputepus
Kpyckana-Yonnuca pnia MHOXECTBEHHbIX HE3aBUCUMbIX BbIGOPOK,
a CPaBHEHME OTHOCUTE/IbHBIX BEMYMH — C MOMOLLbIO KpuTepus x?
L4NA NPOU3BONbHLIX TabnL,. YpOBEHb CTaTUCTUYECKON 3HAUMMOCTU
6b1n NPUHAT Npu p<0,05.

PE3YNbTATbI U UX OBCYXXAEHUE

Mpy obcnefoBaHMM BCe NaLMEHTbI NPESbABAAAN Cnedytolive
’Kanobbl: HEMPUATHBIV 3aMax U30 PTa, HaMUYMeE KPOBOTOUYMBOCTH, OFO-
NleHune LWeeK 3y60B, U3MEHEHWE LiBeTa AeCHbI, Hannune Hanéra unm
3y6HOro KamHs. Takke 06pallanoch BHYUMaHWe Ha Hanuume BpegHoM
NPUBbIYKK, @ UMEHHO KYPEHUA, OPTOLOHTUYECKMX M OPTONEANYECKUX
KOHCTPYKLLMI B MONOCTYH pTa.

[onsa nauueHTOB C NETKOM CTEMEeHblO TAKECTM NapOAOHTUTA
CHU)anacb OT BO3pacTHOM rpynnbl 20-29 neT K BO3paCTHOW rpynne
nauueHToB ctapiue 60 net ¢ 70,8% a0 nonHoro orcytcTBua (p<0,01).
HanpoTus, fonA NaUMEHTOB CO CPeAHEN CTENEHBIO TAKECTU U TAXKE-
IOV YBEIMUMBANACH OT «MAALLEN» rpynnbl K «cTapLiein» — ¢ 25% no
47,1% v ¢ 4,2% po 52,9% cooTsetctBeHHo (p<0,01). Mpu aToM NUK
ONA cpeaHelt CTENEHN TAXKECTU NPUXOAMACA Ha nauueHToB 40-49 net
(51,2%) (tabn. 3).

Tabauya 3 CmeneHb mAaxecmu napadoHmMuma 8 3agucumocmu om eo3pacma, % (n)

Nérkan / Mild 70.8% (17) 38.7% (12)
CpeaHsaa /Moderate 25.0% (6) 48.3% (15)
Taxénasn / Severe 4.2% (1) 13.0% (4)

HapyLeHue eBaTeNbHON GYHKLMK, CBA3AHHOE C OTCYTCTBMEM HEKOTOPBIX MU
60/1bWKHCTBA 3y60B

Bonb npu npuéme NuLLM, KPOBOTOUNBOCTb AECHbI
CTpagaet acteTmyeckan GyHKLMA LA, yablibKa
HecnocobHoCTb coBepLuaTh AEMNCTBUSA, Bbi3blBalOLLME YA0BIETBOPEHME

HapylueHne KOMMYHUKaTUBHBIX GYHKUNIA (peyb, BHELWHWIA BUA 3y60B, NoN0oCTH pTa,
3anax u3o pTa v gp.)

Masticatory dysfunction due to the absence of some or most of the teeth

Pain when eating, bleeding gums

Loss of aesthetic value of the face,
negative affect on an individual's smiling patterns

Failure to perform activities to satisfy the physical needs

Impaired communication (speech, the appearance of teeth, oral cavity, bad breath,

percentile (Q3), and relative values were expressed as a percent-
age (%). A comparison of the absolute values was carried out us-
ing the Kruskal-Wallis H-test for multiple independent samples.
The comparison of relative values was carried out using the con-
tingency table Chi-square (x2) test. The level of statistical signifi-
cance was established at p<0.05.

RESULTS AND DISCUSSION

In the survey, all patients presented the following com-
plaints: bad breath, gingival bleeding, exposed tooth necks, dis-
colouration of the gums, the presence of dental plaque or tartar.
In addition, particular attention was paid to behavioural factors,
including the presence of bad habits, namely smoking, as well as
orthodontic and orthopaedic appliances in the oral cavity.

The proportion of mild periodontitis cases significantly
decreased from the age group 20-29 to the age group 60 and
above,70.8% to 0%, respectively (p<0.01). In contrast, moderate
and severe periodontitis cases increased in the younger to the
senior age groups, from 25% to 47.1% and from 4.2% to 52.9%,
respectively (p<0.01). At the same time, the peak prevalence of
moderate periodontitis was in patients aged 40-49 years (51.2%)
(Table 3).

The return visits rates statistically significantly increase
with age — from 0% of return visits in patients aged 20-29 to
82.2% in the patients over 60 years of age (p<0.01). On the oth-
er hand, the proportion of smoking patients decreased with age
from 58.3% to 47.0%. However, the peak prevalence of smoking

Table 3 Periodontitis severity by age, % (n)

40-49 net/ 50-59 net/ 60 +net/

Age 40-49 Age 50-59 Age 60 + p
(n=43) (n=42) (n=17)

23.3% (10) 11.9% (5) 0% (0) <0.01

51.2% (22) 35.7% (15) 47.1% (8) <0.01

25.5% (11) 52.4% (22) 52.9% (9) <0.01

MNpumeyaHue: p — CTaTUCTUYECKAA 3HAUMMOCTb Pa3/IMuMiA NOKasaTenel Mexay rpynnamu (no Kputepuio X* ANs NPOU3BONbHBIX TabauL,)
Note: p is the statistical significance of the differences between the groups (according to the contingency table Chi-square (x?) test)
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Tabauya 4 CoomHoweHue Kypauux u c/1y4aes No8mMopHo20 obpaweHus 8 3asucumocmu om so3pacma, % (n)

Table 4 Prevalence of smoking and return visits rates by age, % (n)

Kpurepwit / 20-29 net/ 30-39 net/

':Iari:ble o )
(n=24) (n=31)

Kypawme / 58.3% (14) 51.6% (16)

Smoking patients
Cnyyan noBTOpPHOrO
obpateHus / -
Return visits rates

51.6% (16)

40-49 net/ 50-59 net/ 60 + net/

Age 40-49 Age 50-59 Age 60 + p
(n=43) (n=42) (n=17)

62.8% (27) 47.6% (20) 47.0% (8) <0.01

62.8% (27) 62.3% (27) 82.2% (15) <0.01

NpumeyaHwe: p — CTaTUCTUYECKaA 3HAYMMOCTb Pa3INYMIA NOKa3aTenei mekay rpynnamu (no Kputepumio x> ANA NPOU3BONbHbIX TabauLL)
Note: p is the statistical significance of the differences between the groups (according to the contingency table Chi-square (x?) test)

[Lonsa cnyyaes nosTopHOro obpalleHnsa yBeanunBaeTca ¢ BO3-
pacToM MauueHToB — OT OTCYTCTBUSA MOBTOPHOrO obpalleHuns y na-
umeHToB 20-29 net ao yactotbl 82,2% y naumeHToB cTapwe 60 nert
(p<0,01). Lona e KypAWMX MaLMEHTOB C BO3PACTOM CHUMKanacb C
58,3% £0 47,0%, ofHaKO MUK Kypawmx 60bHbIX (62,8%) npuxogunca
Ha nauuenTos 40-49 ner (p<0,01) (Tabn. 4).

MeayaHa NoKkasaTeniei Bcex MHAEKCOB rMrueHbl M NapoaoHTONO-
TMYECKMX UHAEKCOB CTAaTUCTUYECKM HE3HAYMMO BO3PacTaau C BO3pac-
Tom naupeHToB: OHI-S ¢ 1,1 (yZ0BNETBOPUTENbHbIV YPOBEHD MMIMEHbI)
fo 2,1 (HeymoBneTBopuUTENbHBIN ypoBeHb rurneHbl) (p>0,05), CPITN
—c¢ 2,3 0o 4,9 (p>0,05), PMA — ¢ 29% no 65% (p>0,05), SBI — ¢ 1,3 ao
2,3 (p>0,05) (Tabn. 5). To ecTb U3MEHEHMUSA UHAEKCOB NOKa3aau TO/IbKO
JIWb TEHAEHLMIO POCTa NOKa3aTesei ¢ yBeNMYeHeM BO3pacTa.

MeguaHa 6annbHON OLEHKM CTaTUCTUYECKM HE3HaYMMO BO3-
pactana oT «MAaALei» rpynnbl K «CTapLuein» no cneayowmm 61okam
BOMPOCOB: orpaHunyeHme dyHkumii (0P) — ¢ 22 go 51 (p>0,05), dpusu-
yeckan b6onb (PB) — ¢ 15 go 30 (p>0,05), dyHKLUMOHANbHAA HeAOCTa-
ToyHocTb (PH) —c 5 go 32 (p>0,05), coumanbHasa HETPYAOCNOCOBHOCTb
(CH)—c 5 o 36 (p>0,05). Mpu oueHKe HIOKOB BONPOCOB, CBA3aHHbIX C
ncuxonormyeckum auckomdoptom (MA) Habnoganach 06paTHan TeH-
AeHumsa — ¢ 35 go 21 6anna (p>0,05) (Tabn. 6).

Mony4eHHble HaMK AaHHble NAapPOLOHTONOTMYECKMX MHAEKCOB
M MHAEKCOB rMrMeHbl MOAOCTU PTa CXOXM C pe3ynsTaTamu EpoxmHoit

patients (62.8%) was in patients aged 40-49 years (p<0.01) (Ta-
ble 4).

All median hygiene and periodontal index scores statisti-
cally insignificantly increased with the age of the patients: OHI-S
from 1.1 (good level of oral hygiene) to 2.1 (substandard level
of oral hygiene) (p>0.05), CPITN — from 2.3 up to 4.9 (p>0.05),
PMA — from 29% to 65% (p>0.05), SBI — from 1.3 to 2.3 (p>0.05)
(Table 5). The changes in the index scores reflected a tenden-
cy for the gradual deterioration in oral hygiene and health with
time.

The median score increased statistically insignificantly in the
younger to the senior age groups in the following blocks of ques-
tions: functional limitation (FL) — from 22 to 51 (p>0.05), physical
pain (PP) — from 15 to 30 (p>0.05), physical disability (PD) — from
5 to 32 (p>0.05), social disability (SD) — from 5 to 36 (p>0.05).
When assessing the blocks of questions related to psychological
distress (PsD), the opposite tendency was observed — from 35 to
21 points (p>0.05) (Table 6).

Our data on periodontal indices and oral hygiene indices are
similar to the study results by Erokhina NI (2006). According to
the study, the prevalence and severity of inflammatory periodon-
tal diseases increase with age, primarily generalized [16].

Tabnuya 5 lokazamenu uHOeKcos 8 3asucumocmu om go3pacma (Me [25q; 75q])

Table 5 Mean hygiene and periodontal index scores by age (Me [25q; 75q])

Age 40-49 ner Age 50-59 ner Age >60 ner
OHI-S 1.1(0.9;1.3) 1.5(1.2;1.8) 1.8(1.5;2.1) 2.0 (1.6;2.4) 2.1(1.9;2.3) >0.05
CPITN 2.3 (2.0;2.6) 3.3(3.0;3,6) 4.3(3.9;4.7) 4.7 (4.2;5.2) 4.9 (4.7;,5.1) >0.05
PMA (%) 29 (27;31) 41.5 (37,45) 59 (55;63) 63 (58;68) 65 (62;68) >0.05
SBI 1.3 (1.0;1.6) 1.5(1.3;1.7) 1.8 (1.5;2.1) 2.1(1.8;2.4) 2.3(2.1;2.5) >0.05

NpumeyaHme: p — CTaTUCTUYECKAA 3HAUMMOCTb Pa3NYMiA NoKasaTeneit mexay rpynnamu (no H-kputepuio Kpyckana-Yonnuca)
Note: p is the statistical significance of the differences between the groups (according to the Kruskal-Wallis H-test)

Tabauya 6 Pe3zynsmamesl aHkemuposaHusa (Me [25q; 75q])

Bnoku
e Al Age 20-29 net Age 30-39 ner
. (n=24) (n=31)
questions

Od/FL 22 (18;26) 27 (24;30)
®B/PP 15 (11;19) 20 (16;24)
na/psb 35 (32;38) 35 (30;40)
®H/PD 5(3;7) 17 (14;20)
CH/SD 5 (4;6) 10 (7;13)

Table 6 Questionnaire results (Me [25q; 75q])

Age 40-49 ner Age 50-59 net Age 60 + net
(n=43) (n=42) (n=17) g
36 (30;42) 49 (44;54) 51 (48;54) >0.05
25 (21;29) 28 (25;31) 30 (28;32) >0.05
22 (18;26) 21 (17;25) 21 (17;25) >0.05
23 (18;28) 30 (27;33) 32 (28;36) >0.05
15 (10;20) 35(31;39) 36 (32;40) >0.05

NpymeyaHue: p — CTaTUCTMYECKas 3HAYMMOCTb Pa3/INUMiA NoKasaTenen mexay rpynnamu (no H-kputeputo Kpyckana-Yonnuca)
Note: p is the statistical significance of the differences between the groups (according to the Kruskal-Wallis H-test)
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HW (2006), koTopas B CBOEM MCCNeA0BaHMM MPULLAA K BbIBOAY, YTO
pacnpoCTPaHEHHOCTb M TAXKECTb BOCMA/IMTENbHbIX 3a601eBaHMIA Na-
POLOHTA YBENNYMBAETCA C BO3PACTOM, @ TaKKe HOCUT B BO/bLUMHCTBE
CBOEM reHepann3oBaHHbIN xapakTep [16].

MuK 0bpalLaeMocTy 3a NAPOAOHTONOMMYECKON CTOMATONOMNYE-
CKOV MOMOLLbHO NPULWENCA Ha Bo3pacTHble rpynnbl 40-49 n 50-59 ner,
uTo 0bBACHAETCA Bonee TAKENOM CTENEHbIO BOCMANUTENbHbIX 3a60-
NleBaHUIA NapoAoHTa B 0T/IMUMeE OT bonee MonoAbIX nauueHToB. Mpo-
rpeccMpoBaHue YBENUYEHUA CIYYAEB CPEAHEN U TAXKENOW CcTeneHel,
HECOMHEHHO, 3aBUCUT OT NO3aHeN 06paLLaemMoCTV 33 NapOAOHTONO-
TMYECKOM MOMOLLBIO. TaK e Bbla1o BbIACHEHO, YTO KeHLWWHbI (51,6%)
yalle obpallasnch 3a AaHHOW CTOMATO/IOTMYECKON MOMOLLBI, YeM
MYKUMHbI (48,4%), XOTA pasHMLa Bblna He3HauMTeNbHOM. M0 AaHHbIM
MBaHoBoI EM (2014) sKeHLMHbI TaKKe yYalle 06pallanmch 3a CToMa-
TONOrMYECKOW NapPOAOHTONOMMYECKON MOMOLLBIO, YEM MYXKYMHBI, HO
B [PYrUX NPOLEHTHbIX COOTHOLWEHUAX. Hanobbl NaLMEHTOB B 3TOM
nccnefoBaHUM BbiIM TAKUMM Ke, KaK U B Haluel paboTe (KpoBOTOUM-
BOCTb, HEMPUATHBIN 3anax U30 pTa U KPOBOTOUMUBOCTb AECEH), U MUK
obpalaemocTi NpULENcsa Ha naumeHTos ctapwe 35 net [17].

3AKNIOYEHUE

CornacHo NpoBeAEHHOMY WCCNeaoBaHMIO, obpaluaemocTb 3a
NapOLOHTONOTMYECKOW CTOMATONOMMYECKOM NMOMOLLbIO YBENUYMBAET-
€A B BO3PACTHbIX rPynmax oT MAaALWel K CTapLueid, YTo CBA3AHO C Ha-
pacTaHMEM TAXKECTU BOCMANMUTENbHbIX 3ab0neBaHMi NapogoHTa. Mpu
3TOM AN8 MONoApIX nauueHToB (oT 20 Ao 39 feT) Hanbonee BasKHbIM
OblN0 YCTPaHeHME 3CTeTUYECKMX OedEeKTOB npu nevyeHun. Heynos-
NeTBOPUTE/IbHAA MMIMEHA NONOCTU PTa, HECOMHEHHO, OTPAXKAETCA Ha
TAXECTU 3ab0neBaHUi NaPOAOHTa, YTO NOATBEPIKAAETCA, XOTA CTaTh-
CTUYECKM N HE3HAYMMBbIM, HO YBEAnYeHnemM uHaekca rmrmeHsl OHI-S
OT MN3ALIMX K CTapLUMM BO3PACTHbIM rpynnam. TakKe ciegyeT oTme-
TWUTb, YTO HE TO/IbKO PaHHAA 06paLLaeMOCTb 33 NAPOAOHTONOMMYECKOM
NOMOLLbI0 3PHEKTUBHO OTPAXKAETCA Ha pesy/bTaTax /IEYEHNS, HO U
OTKa3 KypeHusa. Y RypALmx Bblau Bbilwe NOBTOPHaA obpaluaemocTb 1
TAXeNee cTagmnm 3a601eBaHMIt NAPOLOHTA, YEM Y HEKYPALLMX NALMEH-
T0B. OiHaKO y 60/1bHbIX cTaplue 50 NeT gaHHaA Koppenaumsa ocnabe-
Ba/Ia, YTO ObINO CBA3AHO CO CHUMKEHWEM PEAKTUBHOCTM U UMMYHUTETA
opraHn3ma. *KeHLLMHbI HECKO/TbKO Yalle MyK4YMH 0bpaLLanmch 3a cTo-
MaTO/IOTMYECKOW MOMOLLBIO, YTO FOBOPUT O BOJIbLLEN UX 3aUHTEPECO-
BAHHOCTU B IEYEHUMU.

The patients’ visits peak rates for periodontal care are ob-
served in the age groups 40-49 and 50-59, which is explained by
the more severe inflammatory periodontal diseases, in contrast
to younger patients. An increase of moderate and severe peri-
odontal disease cases is undoubtedly related to delayed visits
for periodontal care. It was also found that women (51.6%) more
often sought this dental care than men (48.4%), although the dif-
ference was insignificant. According to Ivanova El (2014), women
sought periodontal care more often than men, but in different
percentages. No differences between the results of our studies
related to patients’ complaints, including gingival bleeding and
oral malodour) were found. The patients’ visits peak rates were
observed in the age group 35 and above [17].

CONCLUSION

According to the study, the rates of the patients’ visits for
periodontal care are increased in the younger to the senior age
groups, which is related to the increased severity of inflammatory
periodontal diseases. At the same time, for young patients (from
20 to 39 years old), the priority was the elimination of cosmetic
defects during periodontal treatment. Poor oral hygiene reflect-
ed by high OHI-S hygiene index scores undoubtedly impacts the
severity of the periodontal disease. The gradual deterioration in
oral hygiene with time is supported by, although statistically in-
significant, an increased OHI-S hygiene index in younger to se-
nior age groups. It should also be noted that not only early visits
for periodontal care influence the treatment efficiency but also
smoking cessation. Smokers had higher return visits rates and
more advanced stages of periodontal disease than non-smokers.
However, this correlation was weak in the patients’ age group
50 and above, associated with an age-related decrease in the
immune response. Women were slightly more often than men
to seek dental care, suggesting their greater recognition of oral
health priory.
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ITPOPUAAKTHUKA ITOCAEOITEPAIIMOHHBIX OC/AO>XKHEHUMN ITPU ITEPEAAOMAX
IIITOYHOM KOCTHN

B.B. CABI'AYEB, '1.1. ANTBMHOB

Kadeapa rpaBmarosorum u oproreann, SIpocaaBcKmii rocyjapCTBeHHBIN MeAUIIMHCKII yHuBepcnTeT, Slpocaasas, Poceniickas Peaeparius

Lienb: onTvMM3npoBaTh NPOdUAAKTUKY NOCAEONepaLMOHHbIX OCIOXKHEHWUM NPU 3aKPbITbIX Nepenomax nAToYHow Koctu (3MNMK) ¢ yuétom nporHosu-
poBaHuA GaKkTopoB pucka (PP) ux passutumA.

Martepuan u metoapl: 13yyeHbl faHHble 490 naumeHTos ¢ 3MMK 3a nepunog 2010-2020 rr. Y 94% naumeHTOB TPaBMa MMena CBEeXKMI XxapakTep. MeHwWwmuH
6b110 25 (5%), My»XumnH — 465 (95%), Mx BO3pacT BapbipoBan oT 18 o 70 neT. B 183 cayyasnx (37%) Mmenu Mecto nocaeonepaLmoHHbIe OCOKHEHNA:
MUTpaLua METaNNIOKOHCTPYKLMM (14%); OCTEOMUENUT NATOYHOW KOCTU (9%); Tpoduyeckune HapyLieHus (HeKpo3 Koxu) (21%); HarHoeHue nocneone-
PaLMOHHOM paHbl U 30HbI OCTEOCHHTE3a (51%); CBULLM M TEHANHUTBI (5%). [LnA aHanM3a PUCKOBOM NaTONOMMK oLeHeHbl PP 1 WaHCbl X peanunsauuu.
BbinosHeHa npoueaypa peayKunm AaHHbIX C BbluncaeHnem KoapduumeHTa Koppenaumum T. OKoHYaTebHas OLEHKa BbIABAEHHbIX NPeAVUKTOPOB Npo-
BEAEHA METOLOM NIOTUCTUYECKOW perpeccum. MpeaoxKeH NPOTOKON BeAEHUA NALMEHTOB C OLLEHKOW PUCKA PAa3BUTMA OCNIOKHEHWI Ha KaXK40M 3Tane.
Pe3ynbTathl: BbisiB/IEHbl CTAaTUCTUYECKM 3HaUMMble DP: OTEK B 30HE Nepesioma Ha AeHb onepaLmm 1 cnycTa Tpoe cyTok, OLW=0,07 [0,015-0,294]; oTcyT-
CTBME aHTMBNOTUKO-NPOdUNAKTMKM A0 onepaumm, OLW=0,053 [0,006-0,402]; Haanumne 3Ha4Mmoro 3abonesaHua Ha poHe Tpasmbl, OLL=0,252 [0,108-
0,586]; 3HauMTeNbHbIE U3MEHEHWSA TabopaTopHbIX aHanusos, OLL=0,137 [0,056-0,327]; BbipakeHHbIe U3MeHEHWUs B KOHTPObHbIX aHanu3ax, OLL=0,12
[0,038-0,42]; He BbINOAHEHME PEHTrEHa Nocse onepaumu, OLL=0,095 [0,031-0,286]; oTcyTcTBME NPOGUNAKTUKM TPOMBOIMBONNYECKUX OCIOKHEHW,
OLW=0,02 [0,038-0,38]; KauecTBO NpeACTaBNEHHbIX PEKOMEHAAUMI B BbINUCHOM anuKpuse, OLLI=0,073 [0,038-0,142]; Taxénblii duUsnueckuii Tpya,
OLW=0,009 [0,002-0,044]. B 45 HabAloAeHNAX TPUMEHEH NPOTOKON BeAEHWUA NALLMEHTOB C OLLEHKOW PUCKA Pa3BUTMA OCNOKHEHMIA Ha KaXK4OM 3Tane, B
pesynbTaTe Yero B 96% Cnyyaes OCNOKHEHWUN He OTMEYEHO.

3aknoueHue: pa3paboTaHHbIN KOMNAEKCHbBIN NOAX0L NPOGUNAKTUKN OCNOMKHEHWUM HA OCHOBE YYETa UHAMBMAYANbHbIX OCOBEHHOCTEN NaLMeHTa 1
NPYMEHEHUA MHOTOMEPHOTO MOZEMPOBaHUsA No3BoNAET 3GPEKTUBHO CHU3UTL YACTOTY Pa3BUTUA OC/IOKHEHUI U MOMOXKET AaXKe HauMHatoemy
CMNeLManmnCTy B BbIGOPe TaKTUKKU e4eHms.

KnioueBble cnoBa: nepesom namoyHoli Kocmu, hakmopbl PUCKa, NPOo@PUAAKMUKA, OCAOKHEHUS, NPO2HO3UPOBAHUE.

Ana uutupoBaHua: Casrayes BB, /iuteuHos UN. Mpodunakinka nocsieonepaLyoHHbIX OCI0KHEHWI NPY NePeNoMaXx NATOYHON KOCTU. BeCMHUK ABUUEHH®bI.
2021;23(3):386-94. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-386-394

PREVENTION OF POSTOPERATIVE COMPLICATIONS OF CALCANEUS FRACTURES

V.V.SAVGACHEYV, LI. LITVINOV

Department of Traumatology and Orthopedics, Yaroslavl State Medical University, Yaroslavl, Russian Federation

Objective: To optimize prevention of postoperative complications of closed calcaneus fractures (CCF), considering prediction of risk factors (RF) for
their development.

Methods: The case histories of 490 patients with CCF were studied for the period 2010-2020. Among them there were 25 women (5%), and 465 men
(95%), their age ranged from 18 to 70 years; 94% of patients were having recent trauma. Postoperative complications were diagnosed in 183 cases
(37%), such as dislocation of metal parts of prosthesis (14%); osteomyelitis of the calcaneus (9%); trophic disorders, particularly skin necrosis (21%);
suppuration of the postoperative wound and osteosynthesis zone (51%); fistulae and tendinitis (5%). For the analysis of risk pathology, RFs and the
potential for their realization were evaluated. The data reduction procedure was performed using calculation of the correlation coefficient t. The final
assessment of the identified predictors was carried out using the logistic regression method. A protocol for managing patients with risk assessment of
complications at each stage has been developed.

Results: Statistically significant RFs were revealed, such as edema in the fracture zone on the day of surgery and three days later, odds ratio (OR)
=0.07 [Cl: 0.015-0.294]; lack of antibiotic prophylaxis before surgery, OR=0.053 [Cl: 0.006-0.402]; serious comorbidities, OR=0.252 [CI: 0.108-0.586];
significant changes in laboratory tests, OR=0.137 [Cl: 0.056-0.327]; significant changes in the follow up tests, OR=0.12 [CI: 0.038-0.42]; failure to
perform an X-ray after surgery, OR=0.095 [CI: 0.031-0.286]; lack of prevention of thromboembolic complications, OR=0.02 [CI: 0.038-0.38]; the quality
of the recommendations presented in the discharge summary, OR=0.073 [Cl: 0.038-0.142]; hard physical labor, OR=0.009 [CI: 0.002-0.044]. In 45 cases,
a patient management protocol was used with risk assessment of complications at each stage, as a result of which no complications were noted in
96% of cases.

Conclusion: The presented comprehensive approach to the prevention of complications based on consideration of the individual characteristics of
the patient and the use of multidimensional modeling can effectively reduce the incidence of complications and may help even a novice specialist in
choosing of proper treatment tactics.

Keywords: Fracture of the calcaneus, risk factors, prophylaxis, complications, prognosis.

For citation: Savgachev VV, Litvinov Il. Profilaktika posleoperatsionnykh oslozhneniy pri perelomakh pyatochnoy kosti [Prevention of postoperative
complications of calcaneus fractures]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(3):386-94. Available from: https://doi.org/10.25005/2074-0581-2021-23-
3-386-394

386



BECTHMK ABUMILIEHHEI
Tom 23 * No 3 % 2021

BBEOEHMUE

MpoduNaKTMKa OCNOXKHEHMIN MOCAe ONEpPaTUBHOMO JIeYEHUA
3MMK 3aBUCHT, NPEXAE BCETO, OT KAYeCTBa NPOBEAEHHON onepauum,
a TaKXXe OCHOBbLIBAETCA Ha 6a30BbIX MPOTOKOMAX BEAEHWUS XUPYPru-
YECKMX MaLMEHTOB. 3a4acTylo cam XMPYpPr, ONMMPAasACh JMWb Ha CBOWM
JINYHBIV ONbIT, NPOBOAMT T€ UM UHblE NPOdUAAKTUYECKME Mepbl Be3
yYéTa MHAMBMAOYANbHbIX OCOBEHHOCTEW NaUMeHTa, YTo He Bceraa no-
3BO/IAET M30€eKaTb 0CNIOKHEHWUN. CyLLECTBYHOT Pa3NYHble MPOrHOCTYH-
YecKMe anropuTMbl ONPESENEHNA PUCKA PA3BUTUA OCNOKHEHWUI NpK
neyveHun naupeHTos ¢ 3MMK, Ho 3a4acTyto AaHHbIe NOAXOAbI COXKHbI
B MCMONb30BaHUM M NMPUOBPETAIOT CBOK «aKTyasIbHOCTbY YyXKe nocne
NPOBEAEHHOIO XMPYPrUYECKOro BMeLaTenbeTsa [1, 2]. Mmetotea uc-
CNegoBaHMA 3apybeXkHbIX aBTOPOB, r4e AaHHble 6a3MPyHOTCA Ha OLEH-
Ke MoKasaTenen nauueHTa, KOTopble HE BXOAAT B MPOTOKO/bI OKa3a-
HWS 3KCTPEHHOI TPaBMATONIOMMYECKOM NOMOLLM B HALLeW CTpaHe, U,
COOTBETCTBEHHO, MX MPUMEHEHWE He NPEACTABAAETCA BO3MOMKHbLIM
AN 6ONbLUMHCTBA NPOGUAbHBIX MeayupexaeHnit [3, 4]. Tak, B paboTe
Bruce J, Sutherland A (2013) onucaH xog, 06cnefoBaHUA NaLMEHTa €
yuétom 60nee 50 KNMHUYECKMX M NabOPaTOPHbIX NOKa3aTenel ¢ npu-
MeHeHMeM MeTa-aHaiu3a [5]. Henb3s 3abbiBaTb Mpo WKabl OLEHKM
60111, 300p0BbA U IGPEKTUBHOCTM NPOBEAEHHOTO NEYeHMUs, HO, K
60/1bLIOMY CONANEHUIO, OHU ABAAIOTCA OTCPOYEHHBIMM Crocobamu,
1, COOTBETCTBEHHO, MPOBECTU NPOGUNAKTHKY YIKEe COCTOABLLErocs oc-
NOXXHEHWA HEe NPeAOCTaBAAETCA BOSMOMXKHbIM [6-8].

MpoBeaéHHbI Hamu 0630p OTeYecTBEHHOW W 3apybexkHoi
NUTEPATYPbl HE Jan Ham AOCTaTOYHO ybeauTenbHOM MHPOpMaLm
0 BO3MOXHOCTU ObICTPOrO ONPEAENEHNA TaKTUKMN BEAEHMA NaLMeH-
ToB ¢ 3MMK 1 npoBeaeHNa afeKBaTHbIX NPOPUNAKTUHECKMX Mep AnA
CTOMKOTO CHUMKEHWUS PUCKA OCNIOKHEHWI, KoTopas 6asupoBanack Obl
Ha 06Lea0CTYNHbIX 06BbEKTUBHBIX KpuTepusax [9-11]. OnucaHHan cu-
Tyauus W nerna B OCHOBY pPa3paboTKM MHHOBALMOHHOIO MOAX0Aa B
NeyebHO-AMArHOCTUYECKMX aNropuTMax Mo BEAEHWUIO MALMEHTOB C
3MNK.

LLENb UCCNEQOBAHUA

OnTMMM3MpPOBaTb NPOPUNAKTUKY NOCNEONEPaALMOHHBIX OCOXK-
HeHul npu 3MMK ¢ yuétom nporHosmposaHua OGP ux passutus.

MATEPUAN U METOAbI

M3yyeHbl aaHHble 490 naumerTos ¢ 3MMK, ¢ 2010 no 2020 rog,
nposieYeHHbIX Ha 6ase KnnvHWyeckoW 60/IbHMLBI CKOPO MeanLMH-
ckoit nomowy mmenn H.B. ConosbéBa. MccnepgoBaHue NOCTPOEHO
Ha aHa/sM3e apXMBHbIX UCTOPUI BONE3HM M AaHHbIX U3 HabaoAeHUM
TEKYLLMX Cly4aeB TpaBmbl. Y Bonblueid YacTv naumeHToB (94%) Tpas-
Ma UMena cBexuin xapaktep (0T 3 f0 12 yacoB OT MOMEHTa TPaBMbI).
HeHLwwmH 6b110 25 (5%), MykunH — 465 (95%). BopacT Bapbuposan ot
18 no 70 net. Y 183 naumneHToB (37%) 6bin BbIABNEH (AKT OCNOKHE-
HWA Noc/e NPOBEAEHHOO IEYEHUA: MUMPALLMA METANITIOKOHCTPYKLMK
(14%); ocTeommenuT nATOYHOM KocTw (9%); Tpoduueckne HapyLle-
HUA (HEKPO3 KOXM) (21%); HarHoeHWe nocneonepaLMoHHOW paHbl U
30Hbl 0OCTeOCUHTe3a (51%); cBULLM U TeHAMHUTBI (5%). OnepauuoHHoe
nocobve BbINONHANOCH COMMAcHO KaHoHam no cucteme ORIF (Open
Recovery Internal Fixation).

[lnA BbiIABNEHMA peanusaumm 3HaYMMblx GpaKTopOB pUCKa Npo-
Be/leHa OLeHKa Mo oTHoLWeHMto waxcos (OLU). Mpoueaypa peayKumm
[aHHbIX MO3BONWMA COKPATUTL PAA, NPEAUKTOPOB U ONPEeAeUTb UX
MaKCMMasbHYIO 3HaUMMOCTb. C NOMOLLBIO Ko3ddUUMEHTa Koppens-
LMW T YCTAHOB/IEH MY/ NEPEMEHHbIX, «TPUTOLAHBIX» ANA AaNbHelLero
CTaTMUCTUYECKOro aHanu3a. [na AOCTUMKEHMA BbINOJHEHUA KOMMIEKC-

INTRODUCTION

Prevention of complications after surgical treatment of CCF
depends, first of all, on the quality of the operation performed,
and is also based on the protocols of the management of surgi-
cal patients. Commonly the operating surgeon, relying only on
his personal experience, carries out certain preventive measures
without taking into account the individual characteristics of the
patient, which does not always allow to avoid complications.
There are various predictive algorithms for determining the risk
of complications in the treatment of patients with CCF, but these
approaches are often difficult to use and they become relevant
after the surgical intervention is done [1, 2]. In some countries
patient’s assessment includes certain indicators which are not in-
cluded in the protocols of emergency care in trauma in this coun-
try, and, accordingly, their application is not possible for most of
our specialized medical institutions [3, 4]. The protocol of the pa-
tient’s examination may include more than 50 clinical and labora-
tory parameters using meta-analysis [5]. In this connection scales
for ranking pain, health and effectiveness of the treatment should
be mentioned, but, unfortunately, they are deferred methods of
assessment, and they do not allow to prevent complications that
have already developed [6-8].

Our review of literature did not allow us to collect sufficient
amount of solid information regarding promptly chosen tactics
of patients’” management in CCF and undertaking adequate pre-
ventive measures allowing to significantly reduce risks of compli-
cations, based on common objective criteria [9-11]. That’s why
we decided to develop an innovative approach to treatment and
diagnostic algorithms for the management of patients with CCF.

PURPOSE OF THE STUDY

To optimize prevention of postoperative complications in
CCF, focusing on prediction of the RF of their possible develop-
ment.

METHODS

We analyzed of 490 patients with CCF, treated at the Clinical
Hospital of Emergency Medical Care named after N.V. Solovyov
between 2010 and 2020. The study was based on the analysis
of archive medical records and data from observations of current
trauma cases. In the majority of patients (94%), the trauma was
recent (3 to 12 hours from the moment of injury). There were 25
women (5%) and 465 men (95%) among the patients with age
range 18-70 years. In 183 patients (37%), complications were
diagnosed after treatment, among them translocation of metal
parts of the prosthesis (14%); osteomyelitis of the calcaneus (9%);
trophic disorders, particularly skin necrosis (21%); suppuration of
the postoperative wound and the osteosynthesis zone (51%); fis-
tulas and tendinitis (5%). Surgical treatment was performed ac-
cording to the requirements of the ORIF (Open Recovery Internal
Fixation) system.

To analyze the risk pathology, the RF and the potential for
their realization were assessed, the latter being estimated as
odds ratio (OR). The data reduction procedure made it possible to
reduce the number of predictors and determine their highest val-
ue. Using the correlation coefficient 1, a pool of variables suitable
for further statistical analysis was composed. To achieve a com-
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HOW OLLEHKW BbIIBEHHBIX NPEAMKTOPOB, Kak eMHON CUCTeMbI, NPO-
BefleHa npoueaypa /0rMCTUYECKON perpeccum ¢ NoCTPoeHWeM ypas-
HEHWA TOTUCTUYECKOM perpeccuu.

CraTcTnyeckan 0bpaboTka JaHHbIX BbIMOAHEHA C MOMOLLbBHO
nporpamm Statistica (sepcua 12.5) n MedCalc (Bepcus 15.8). Bbiau
npoBeAeHbl caedytolme npoLeaypbl CTaTUCTUYECKOTO aHaAn3a: onu-
CaTeNbHaA CTaTUCTMKA; NPOBEPKa CTaTUCTMYECKMX rMnoTes; OLeHKa
(baKTOPOB PUCKa (OTHOLLEHME LIAHCOB C BbIAB/IEHWEM [LOBEPUTENBHO-
ro MHTEpPBana); aHasM3 3aBUCMMOCTeN No Kputepuio Tay-KeHganna;
MHOMECTBEHHasA NIOrMCTUYECKan perpeccua 1 aHaams xapakTepucty-
yeckux Kpmebix (ROC-aHanms). CBA3M U PUCKM ObIAM CTAaTUCTUUECKU
3HauYMmbIMu npu p<0,05.

PE3YNIbTATbI U UX OBCYXXAEHUE

MpoBeaeHa nNpoueaypa onNucaTeNbHOM CTaTUCTUKM, Tae B Bblae-
JIeHHbIX Tpynnax M3 nepBoHaYanbHOro y4éTta 65 napametpos (nepe-
MEHHBIX) CTaTUCTUYECKM 3HauUMMble pasnmnuma (p<0,05) obHapyxeHbI
TONbKO No 34 napameTpam.

AHaNN3 PUCKOBOM NATONOMMK Aan BO3MOXKHOCTb BbISBUTb PAZ,
CTaTUCTUYECKM 3HAUMMbIX ®P, MOBAMABLIMX Ha pPa3BUTME OCIOMKHE-
HWIA: OTEK B 30HE Nepenoma Ha AeHb OnepaLmu 1 CnycTs TPOe CYTOK,
OlW=0,07 [0,015-0,294]; HeBbINOAHEHME  AHTMOMOTMKO-NPOdUNAK-
TVKM nepep, Hayanom onepaumu, OL=0,053 [0,006-0,402]; Hanuume
3HaYMMoro 3aboneBaHma Ha poHe Tpasmbl, OLLI=0,252 [0,108-0,586];
pagyKanbHble M3MeHeHWA nabopaTopHoro uccneaosaHus, OLL=0,137
[0,056-0,327]; BblpakeHHOE OTKAOHEHWE 3HAYEHWI B KOHTPOJ/IbHbIX
aHanusax, OLL=0,12 [0,038-0,42]; He BbINOJHEHWE PEHTreHa nocne
onepaumu, OLLI=0,095 [0,031-0,286]; oTcyTcTBME NPODUNAKTUKM TPOM-
603Mb0/IMYECKMX 0CNoKHeHNM, OLL=0,02 [0,038-0,38]; KauecTBo npea-
CTaB/IEHHbIX PEKOMEHAALMM B BbINTMCHOM 3nunKpum3e, OLL=0,073 [0,038-
0,142]; Taskénbiii dusmyeckmin Tpya, OLL=0,009 [0,002-0,044] (pwc. 1).

M3BECTHO, YTO YYET M OLeHKa DP 1 WwaHca X peannsaumm Ae-
naTca 6a30BbIM MNOAXOLOM NPU NPOBEAEHUW UCCEA0BAHUI TaKOTO
poza [12]. OaHaKo NPOrHO3MPOBaTb UCXOA, IEYEHUA, NONArAACh NNLLb
Ha y4éT OP, ABnseTCca He coBcem NpaBu/bHbIM [13]. MpoBeaeHue ke
COBMECTHOTO Y4éTa BCex Kputepunes U GakTOpoB OYEHb TPYAOEMKO U
TOXe HeapPEKTUBHO. BbiNoNHEHWE Npoueaypbl PesyKuuM OaHHbIX
MO3BO/IU/IO COKPATUTb PAA, NPEAVKTOPOB U ONPESEeUTb UX MAKCK-
MaJIbHYIO 3HAYMMOCTb. BbiumncneH KoadpPuUMEHT Koppenaumm T (Tay)
no metogy KeHganna v ycTaHOBAEH NyN NePEMEHHbIX, «NPUFOAHBIX»
[ANA faNbHeNLero CTaTUCTUYECKOTro aHaIM3a C BK/IKOYEHUEM KpUTepu-
€B, UMEIOLLMX «CUbHYIO» cBA3b (1>0,25) ¢ akTOM Pa3BUTUSA OCIOXK-
HeHwus (Tabn. 1, 2).
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prehensive assessment of the identified predictors, as a unified
system, a logistic regression procedure was carried out with the
construction of a logistic regression equation.

Statistical data processing was performed using Statistica
(version 12.5) and MedCalc (version 15.8) software. The following
statistical analysis procedures were carried out: descriptive statis-
tics; verification of statistical hypotheses; risk factors assessment
(OR with confidence interval); analysis of dependence according
to the tau-Kendall criterion; multiple logistic regression and char-
acteristic curve analysis (ROC analysis). Data were statistically sig-
nificant at p<0.05.

RESULTS AND DISCUSSION

Descriptive statistics data demonstrated that in the selected
groups from the initial consideration of 65 parameters (variables),
statistically significant differences (p<0.05) were found only for 34
parameters.

Analysis of risk pathology made it possible to identify a
number of statistically significant RFs that influenced the devel-
opment of complications: edema in the fracture zone on the day
of surgery and three days later, OR=0.07 [0.015-0.294]; failure
to perform antibiotic prophylaxis before the start of the opera-
tion, OR=0.053 [0.006-0.402]; serious comorbidities, OR=0.252
[0.108-0.586]; significant changes in laboratory tests, OR=0.137
[0.056-0.327]; significant difference of laboratory tests values in
control tests, OR=0.12 [0.038-0.42]; failure to perform an X-ray
after surgery, OR=0.095 [0.031-0.286]; no prevention of throm-
boembolic complications, OR=0.02 [0.038-0.38]; low quality of
recommendations in the hospital discharge summary, OR=0.073
[0.038-0.142]; hard physical labor, OR=0.009 [0.002-0.044] (Fig.
1).

It is known that estimation and assessment of RFs and their
ORs are basic procedures in this kind of research [12]. However,
it is not entirely correct to predict the outcome of treatment, re-
lying solely on assessment of the RFs [13]. Joint estimation of all
criteria and RFs is very time consuming and ineffective. The data
reduction procedure made it possible to reduce the number of
predictors and determine their highest value. The correlation co-
efficient T (tau) was calculated by Kendall’'s method and a pool
of variables suitable for further statistical analysis was deter-
mined with the inclusion of criteria that have a strong correlation
(t>0.25) with complication development (Tables 1, 2).
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Tabauya 1 Cmamucmudecku 3Ha4umMble nokazamenu 000nepayuoHHO20 Nepuodd, KOPPeAupyoUUe ¢ hakmom 803HUKHOBEHUS OCAIOMHEHUS

Hanunume Y34C

BpepgHble NpuBbIYKK
AHTMBMOTUKONPOPUNAKTMKA
OTEK 30HbI Nepenoma

CAL

femorno6mH

NelikouunTbl

co3

[ntoko3a

nTtn

Z- cTaTUCTUKA p
0,606 20,166 <0,01
0,314 10,435 <0,05
0,542 18,042 <0,01
0,403 13,426 <0,05
0,299 9,939 <0,05
-0,294 -9,796 <0,05
0,385 12,815 <0,05
0,268 8,908 <0,05
0,407 13,533 <0,01
-0,349 -11,602 <0,05

Npumeyanusa: Y3C — ynbTpa3sykoBoe ayniekcHoe ckaHuposaHue; CALl — cuctonnyeckoe aptepuanbHoe gasnenume; CO3 — ckopocTb ocegaHua sputpouutos, NTU —

NPOTPOMBUHOBbIN MHAEKC

Table 1 Statistically significant indicators of the preoperative period, correlating with complications development

Indicators

Duplex Ultrasound availability
Bad habits

Antibiotic prophylaxis
Swelling of the fracture zone
Systolic blood pressure
Hemoglobin

Leukocytes

ESR

Glucose

Prothrombin index

T- Kendall Z- statistics p
0.606 20.166 <0.01
0.314 10.435 <0.05
0.542 18.042 <0.01
0.403 13.426 <0.05
0.299 9.939 <0.05
-0.294 -9.796 <0.05
0.385 12.815 <0.05
0.268 8.908 <0.05
0.407 13.533 <0.01
-0.349 -11.602 <0.05

Tabauya 2 Cmamucmuyecku 3Ha4uMble NOKA3amesnu NoceonepayuoHHo20 Nepuooa, Koppesaupyrouwue ¢ hakmom 803HUKHOBEHUSA OCAOMHEHUS

Hanwnuume noureta

TemnepaTtypa B 1-e cyTKM nocne onepauumn
NenkoumnTbl

CO3

PekomeHpaumm

Z- cTaTUCTUKA p
0,363 12,086 <0,01
0,541 17,996 <0,05
0,402 13,372 <0,01
0,352 11,722 <0,05
0,658 21,902 <0,01

Table 2 Statistically significant indicators of the postoperative period, correlating with complications development

Indicators

The presence of a splint

Temperature on the 1% day after surgery
Leukocytes

ESR

Recommendations

MpoBes&HHasa Hamu npouesypa NOTUCTUYECKON perpeccun ¢
MOCTPOEHWEM YpPaBHEHUA JIOMUCTUYECKOW perpeccumn co3gana ycio-
BUA anA 3PpPEKTUBHOM OLEHKM BbibOpa METoAa NEYEHMA C YYETOM
NepemeHHbIX, CBA3aHHbIX C GAKTOM BO3HUKHOBEHWS OC/OXKHEHWS.
MposeaeHa npoueaypa ROC-aHanm3a. MoctpoeHsl ROC-Kpusble ana
moaenu Bbibopa meTosla NeYeHns Ha LOONepaLMoHHOM 3Tane U ans
MOZENN OLEHKN BEPOATHOCTU BO3HWUKHOBEHMA OC/MOMKHEHWUA mocne
Y¥Ke BbINONHEHHOrO NIeYeHna COOTBETCTBEHHO. OTHOLWEHNWe 3aBUCH-
MOCTH «YyBCTBMTENbHOCTb/100-CeudYHOCTb» C OCHOBHbLIMU Ore-
PaLMOHHBIMM XapaKTEPUCTUKaMM OTOBPAKEHO Ha puC. 2.

t- Kendall Z- statistics p
0.363 12.086 <0.01
0.541 17.996 <0.05
0.402 13.372 <0.01
0.352 11.722 <0.05
0.658 21.902 <0.01

Our procedure of logistic regression with the construction of
a logistic regression equation allowed an effective assessment of
the choice of a treatment method, taking into account the vari-
ables associated with the incidence of complications. The ROC
analysis procedure was carried out. ROC curves were constructed
for the model of choice of the treatment method at the preop-
erative stage and for the model for assessing the probability of
complications after the performed treatment. The ratio of the
correlation “Sensitivity/100-Specificity” with the main operation-
al characteristics is shown in Fig. 2.

389



Savgachev V'V et al Prevention of complications of calcaneus fractures

AVICENNA BULLETIN
Vol 23 * Ne 3 * 2021

LOGREGR_Predi

100
T A T T T
Sermithany: 6T
e Te §9,1
Spegifny B 1
10 Eperreped s, 2k
e w3 DG
f o
o F
€ Zul
E&
a =
.
I L
il &
] SRR AP PRI EEPRRPERPI IR
0 20 40 60 BO 100
: 100- cneyrndHUHOCTL
n 100-Specificity

Puc. 2 Xapakmepucmuyveckue Kpussie: a — ROC-kpusas 014 modenu
gbibopa memooda nevyerusa; 6 — ROC-kpusaa 0518 Modenu oueHKU ge-
POAMHOCMU 803HUKHOBEHUA OC/IOMHEHUA Nocse NPo8edEéHHO20 sle-
YeHUS C y4EMOM UeH3ypupoBaHHbIX OaHHbIX

BEe3ycNoBHO, MO/YYEHHbIE AaHHble O MPOrHO3e PUCKA PasBu-
TWUA OCNOXKHEHWI NO3BONAIOT NHOBOMY CELMANUCTY, OKa3blBALOLLEMY
TPaBMaTO/IOMMYECKYO MOMOLLb, Aake He Mmes 6ONbLIOro OMbiTa, Co-
CTaBWTb NaH AMArHOCTUKU U NIEYEHMA.

Mo uToram npoBeAEHHOrO aHanu3a YAaNoCh BbIAENUTL Mpe-
[MKTOPbI U TOYKM WX Y4ETA BO BPEMEHHOIA LLKane, KOTOPbIE, B CBOKO
ouepesib, NO3BOMAM MOCTPOUTL YETKYIO NOCNEL0BATENbHOCTb AeW-
CTBUIA U MEpONpUATUIA No BeaeHuto naumeHToB ¢ 3MMK. KoHeuHoe
BOM/IOLLEHWE 3aKNIOYMUIOCH B CO3AaHWUMN NPOTOKOA BEAEHUA AaHHbIX
MaLMeHTOB, KOTOPbIW BKOYAET 2 Nepuoaa: | — CTaLMOoHapHBbIN (paun-
TeNbHOCTb A0 12 cyToK), Il — ambynaTopHbIi (OT MOMEHTA BbINUCKM U3
CTaLmMoHapa v oo 4 mecaues).

CTaumMoHapHbIiA Neprog, BKAtoYaeT B cebsa 4 stana:

1.  3Tan nepBMYHOro obpaLleHus B CTaLuMOHap (ANNTENbHOCTb
atana— 1 cyTku).

2. [oonepaumoHHbIi 3Tan (4AMTeNbHOCTb — OT 2 A0 3 CYTOK).

OnepaumoHHbIM 3Tan (1 cyTku)

4. 2Tan paHHero nocneonepaumMoHHoro HabnogeHus (ot 4-5
[0 12 cyToK).

w

KakZbli1 M3 3TanoB, B CBOKO OYepesb, COCTOMT U3 psAga NMYHKTOB,
OTPAKAIOLMX COAEPHKaHME U/UAKU AAUTENbHOCTb/KPAaTHOCTb BbINOA-
HAEMbIX MaHUNYAALMIA.

YnpoLwEHHan cxema KOMNAEKCHOTO NMoAXoAa NPodUAaKTMKM OC-
NoXHeHul y naumenTos ¢ 3MMK npeacTasneHa B Buae paspaboTaHHO-
ro NPOTOKO/IA C YKa3aHMEM KKPUTUUYECKMX» 3TaNoB, Ha KOTOPbIX Mpo-
BOZMTCA NpOLLeAypa OLEHKM PUCKOB Pa3BUTUA OCNOXKHEHUI (puc. 3).

Mo npepnaraeMomy NPOTOKOAY C NPUMEHEHNEM pPa3paboTaH-
HbIX aNTOPUTMOB bbl1a OKa3aHa NOMOLLb 45 NauyeHTam C HEOC/IOXK-
HEHHbIMK 3MMMK. bnarogapa BbiBEAEHHbBIM aATOPUTMAM, @ UMEHHO,
BbIOOPY METoAa NeYeHns Ha A0O0MNEepauMoHHOM 3Tane C y4éTom
pUCKa Pa3BUTUA OCNIOXNHEHWUI U CNOCOBY OLEHKM pUCKa Pa3BUTUA
OC/IOKHEHUI Y¥Ke Mocne NPOBEAEHHOr0 OMNepaTUBHOIO NeYeHus,
Y4AN0Cb 3HAYUTENIBHO CHU3UTB PUCKM PA3BUTMA OCNONKHEHUI Y Na-
UMEeHTOB gaHHow rpynnbl [14, 15]. B pesynbTaTe, Npu nocneonepa-
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Fig. 2 Characteristic curves: a — ROC-curve for the model of choice
of treatment method,; b — ROC-curve for a model for assessing the
probability of complications after treatment

Obviously, the obtained data on prognosis of complica-
tions may allow any specialist in traumatology, even without
broad experience, to make up a proper plan for diagnosis and
treatment.

Based on the results of the analysis, it was possible to iden-
tify predictors and their timeline position, which, in turn, allowed
to develop a direct sequence of measures for management of
patients with CCF. The final outcome included development of
a protocol for the management of patient data, which included
2 phases: | — inpatient (duration up to 12 days), Il — outpatient
(from the moment of discharge from the hospital until 4-month
follow-up).

The in-patient period includes 4 stages:

1. Stage of primary hospitalization (duration — 1 day).

2. Preoperative stage (duration — from 2 to 3 days).

3. Operational stage (duration — 1 day)

4. Stage of early postoperative observation (from 4-5 to

12 days).

Each of the stages, in turn, consisted of a number of mea-
sures reflecting the content and/or duration/frequency of the
manipulations performed.

A simplified scheme of an integrated approach to the pre-
vention of complications in patients with CCF is presented in the
form of a protocol indicating the “critical” stages at which the
procedure for assessing the risks of complications is performed
(Fig. 3).

According to the proposed protocol, 45 patients with un-
complicated CCF were treated using the developed algorithms.
Due to the presented algorithms, namely, the choice of the treat-
ment method at the preoperative stage, based on complications
risk assessment and the method of assessing the risk of compli-
cations after the surgical treatment, it became possible to signifi-
cantly reduce the risks of complications in patients of this group
[14, 15]. As a result, no complications were observed in 43 (96%)



Cagzaues BB ¢ coasm. ITpoduaaxTyika 0CA0>XKHEHNI TPaBMBI IIATOYHON KOCTH

BECTHMK ABUMILIEHHEI
Tom 23 * No 3 #2021

CTauuoHapHbIA

nepuog, 3tan nep

Stationary period

Stage of primary hospitalization

Mpoueaypa ebi6opa
MeToAa neveHus
Procedure for
choosing a treatment
method

Mpotokon

Protocol

OnepaumoHHbIii 3Tan
Operational stage

Mpoueaypa
MWUHUMU3aLUN
puyckos

Puc. 3 Cxema npomokora ge-
0eHus nayueHmos ¢ 3K u
3Mansl OUEHKU PUCKA pa3su-
mus ocnoxHeHul

Risk mini
procedure

Am6ynaTopHbIit
nepwuog,

3Tan BbINUCKM U paHHel peabuantauum
Discharge and early rehabilitation stage

Fig. 3 Scheme of the protocol

Outpatient period

for management of patients

Jtan no3aHel peabunutauum
Late rehabilitation stage

with CCF and the stages
of assessing the risk of

LMOHHOM HabntogeHun y 43 (96%) naumeHTOB OC/IOKHEHUIA He OT-
MeYeHo; y 2 (4%) — Men MecTo AUraTypHbIN CBULL, TO €CTb YCNOBHOE
OC/IOXKHEHWE, He NMOoBNEKLee 3a c0b0oM KaKkMX-NMbo cepbE3HbIX No-
CNeacTBUiA U CBA3AHHOE, NO BCEW BUAMMOCTM, C KAYECTBOM LLOBHOTO
maTepuana.

[nsa 6onee HarnAafHOro NpeacTaBneHUsa «paboTocnocobHOCTUY
npea/iaraeMoro  KOMMIEKCHOrO NOAXO4a NPWMBOAWMM  KAMHWUYECKUI
npumep.

MaumeHT K., 44 neT, HaxogMNCA HA CTALMOHAPHOM JleYeHUH C
[AMArHo30M: 3aKpbITbl BHYTPUCYCTaBHOW HEOC/OKHEHHDIV Nepenom
NpaBoit NATOYHOW KOCTU CO cMeLLeHreM. Mpu NOCTYNAeHUU npesb-
ABNAN Kanobbl Ha 6onb B NPaBOW NATOYHOM 061aCTU, HEBO3MOMK-
HOCTb HaCTyNWTb Ha NpaBytlo Hory. BbinonHeHa KT nospeaéHHOM
KOHEYHOCTV ANA AeTanu3aumm U NOATBEPKAEHNUA AnarHosa (puc. 4).
MecTHbIV CTaTyCc He MMeN NPU3HaKoB GAMKTEH U paH (puc. 5). Ap-
TepuasnbHOe AaB/eHWe NPU NoCTynaeHnmn coctasmno 120/80 mm Hg.
MoKa3aTtenu KpoBW npu NoCTynaeHumn: remornobux — 136 r/n; nen-
KoumTbl — 7,9x10°/n; rntoko3a — 4,2 mmonb/n; MTU — 81%. Hannume

Puc. 6. CKpuHwom uHmepgetica npo2pammsl (86i60p onepamugHo20
memoda neyeHus nayueHma K.): cuHeli ckobkol ykasaHel nokasame-
71U, 3HAYEHUA KOMOopbIx BblaU y4meHsl
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Fig. 6 Screenshot of the software interface (selection of the operative
method of patient K. treatment): the indicators, the values of which
were considered, are shown in blue brackets

complications

patients during postoperative observation; 2 (4%) had a suture
fistula, that is, a conditional complication that did not cause any
serious consequences and was apparently associated with the
quality of the suture material.

The following clinical case is presented for a more visualized
representation of the proposed integrated approach.

Patient K., 44 years old, was hospitalized with a diagnosis
of a closed intra-articular uncomplicated displaced fracture of
the right calcaneus. On admission, he complained of pain in the
right heel area, inability to step on the right foot. CT scan of the
injured limb was performed for detailing and confirming the di-
agnosis (Fig. 4). Locally no erythema or wounds could be seen
(Fig. 5). Blood pressure on admission was 120/80 mm Hg. Blood
parameters on admission: hemoglobin — 136 g/I; leukocytes —

Puc. 4 KT nayueHma K. 8 pasnu4HbIx NPOEKYUAX: @ — cazummasnbHol;
b — kKopoHapHoU, ¢ — akcuanbHoU

Fig. 4 CT scan of patient K.: a — sagittal; b — coronary; ¢ — axial
projections

Puc. 5 MecmHeili cmamyc
nayueHma K. 6 OeHb
onepayuu

Fig. 5 Local status of patient
K. on the day of surgery

391



Savgachev V'V et al Prevention of complications of calcaneus fractures

AVICENNA BULLETIN
Vol 23 * No 3 * 2021

Puc. 7 OcHosHbie amansi onepayuu nayueHma K.. a — peno3uyus
OM/IOMKO8 npu NOMoWU ycmpolicmea 018 ne4yeHus namoy4Hol Ko-
cmu; b — ukcayus gppaemeHmo8s Kocmu naacmuHol ¢ yesnosoli cma-
6UMBHOCMbIO BUHMAMU; C — 3AUWUMAA PAHA C PE3UHOBbLIM 8bINYCK-
HUKOM

Puc. 8 CocmosHue nocneonepayuoHHol paHel nayueHma K.: a — 2-e
CYMKu nocsie onepayuu; 6 — 8 0eHb CHAMUA Weos; 8 —yepes 1 mecay,
nocne onepayuu

BpPeAHbIX MPUBbIYEK B aHaMHe3e He BblABNeHO. BoinonHeHo Y34C
COCYZ0B HUMHUX KOHEYHOCTE: apTepuanbHbiil U BEHO3HbIN KPOBO-
TOK Ha BCEM NPOTAXKEHWM ¢ 06enx cTopoH 6e3 ocobeHHoCTeN. M3-3a
HaAMYUA CMELLEHMA NPU BHYTPUCYCTaBHOM Nepesiome, BbICTaBAEHbI
NOKa3aHUA K OMepaTUBHOMY JIEYEHUIO — OTKPLITOMY HaKOCTHOMY
oCTeocuHTesy. HayaTa npegonepauyoHHas aHTMbuoTukonpodunak-
TVKa 33 CYTKM [0 NAAHUPYEMOW onepaLum, OTMEYEHO NONHOE OTCYT-
CTBME OTEKA 30HbI NEePeNoMa Ha AeHb onepaLmn.

Hamu 6biN10 BbINOSIHEHO PELUEHWE YPaBHEHUA Perpeccuu, Ko-
TOpOE MHTErpMpPOBaHO B ABTOPCKYID KOMMbIOTEPHYIO MPOrpammy
ANA yao6bCcTBa BblUMCAEHMA N0BOMY Noab30oBaTeNto (puc. 6).

MoNyyeHHbIN pe3ynbTaT aBTOMATMYECKOro CYéTa — «onepa-
UMA» — YKas3blBaeT Ha BbICOKYID 3PHEKTMBHOCTb ONEpaTUBHOrO
METOAa JieYeHUs B AaHHON KOHKPETHOM CUTyauMu NyTEM OTKPbI-
TOW penosuuuun, GuKcauuu nAacTMHOM M BUHTamu (puc. 7). 310
BMOCNEACTBMM BbIN0 NOATBEPKAEHO KAMHUYECKM: NOCAeonepaLy-
OHHbII nepuog npoTekan 6e3 oCN0KHEHWI; NocneonepaLmMoHHasn
paHa 6bina 6e3 Npu3HaKoOB BOCMAJEHWA; HEKPO30B M Pa3BUTUA
LAPYrMX OCNOXKHEHMI B TeyeHne 1 mecALa nocne onepaTMBHOrO ae-
yeHua He 6bi10 (puc. 8).

Takum e 06pa3om BO3MOXKHO 6biN0 MosyYyeHUe pesynbraTa
aBTOMATMYECKOro CYETa KKOHCEPBATUBHO» B CyYae, ec/in bbl NoKa-
3aTeN YUMTbIBAEMbIX 3HA4YEHUIA NaumeHTa 6bian 6bl APYrMmu: Tor-
Aa 601bHOMY 6bina 6bl OKa3aHa NOMOLLb NO KOHCEPBATUBHOW BET-
Ke pa3paboTaHHOro OpuUrMHaNbLHOrO NPOToKona [16]. B HeKkoTopbIX
paboTax, B 4aCTHOCTM MeTa-aHanu3se [17] U paH4OMMU3MPOBANHHOM
KOHTPO/IMPYEMOM MCCNefoBaHMM [18], KOHCepBaTMBHbIV NoAXos4 B
nedeHnn 3MMK TakKe paccmaTpuBaeTCA KaK anbTepHaTMBA XMPYPru-
YECKOMY NIeYeHuIo.
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Fig. 7 The main stages of the operation of the patient K.: a — reposition
of the fragments using a device for the treatment of the calcaneus
fractures; b — internal fixation by angular stability plates and screws;
¢ —a sutured wound with a rubber drain

Fig. 8 Postoperative wound of patient K.: a — the 2nd day after the
operation; b — on the day of removal of stitches; ¢ — 1 month after
surgery

7.9x10%/1; glucose — 4.2 mmol/l; prothrombin index — 81%. No
history of bad habits in the anamnesis. Ultrasound examination
of the vessels of the lower limbs showed that arterial and ve-
nous blood flow along the entire length on both sides was nor-
mal. Displaced intra-articular fracture diagnosed in the patient
is an indication for surgical treatment, such as open osteosyn-
thesis. Preoperative antibiotic prophylaxis was started a day be-
fore the planned operation; there was no edema of the fracture
zone on the day of surgery.

Regression equation was solved using the software integrat-
ed into the author’s PC which makes it convenient for any user to
apply (Fig. 6).

The result of estimation showed high efficiency of the sur-
gical method of treatment in this patient by means of open re-
duction, fixation with a plate and screws (Fig. 7). This was sub-
sequently confirmed clinically: the postoperative period was
without complications; the postoperative wound was without
signs of inflammation; there were no necrosis or other complica-
tions within 1 month after surgical treatment (Fig. 8).

Similarly, if selected indicators in this patient had differ-
ent values, their estimation could recommend to proceed with
conservative treatment according to our protocol [16]. In some
works, in particular a meta-analysis [17] and a randomized con-
trolled trial [18], a conservative approach to the treatment of CCF
is also considered as an alternative to surgical treatment.
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3AKNIOYEHMUE

MpoBeaéHHbIN aHan3 oLeHKM OP 1 WaHCOB UX peanunsaumm no-
3BO/INA ONPESENNUTb UCXOA-3aBUCUMMbIe GAKTOPbI, ONpeaeneHne KoTo-
pbix B 60AbLLEN CTeNeHU AAET BO3MOMHOCTb YNpaBAATb NPOLECCOM
NPeAoTBPALLEHMA PA3BUTUA OCNONKHEHMIA. Mcnoib3oBaHKWe Co3aaH-
HOMN PEerpeccUoHHOM MOAEN M OPUTMHA/BHOMO NMPOTOKONA BEAEeHUSA
NaLMeHTOB NO3BOAAET YNPOCTUTb M YAYULLWTbL Ka4ecTBO MpoLeaypbi
BbI6OPa METOoAa IeYeHMA U NPOGUNAKTUKM PUCKA PA3BUTHA OCIONKHE-
HUIA yxKe nocne NPoBeAEHHOTO NeYeHus.

CONCLUSION

RF assessment and estimation of the potential of their reali-
zation made it possible to select the outcome-dependent factors,
determination of which allows to a greater extent to prevent of
complications. The use of the proposed regression model and the
original protocol of patient management make it possible to sim-
plify the procedure of selecting treatment method and improve
prevention of complications after treatment.
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HEKOTOPBIE BOIIPOCBI SIIMAEMINOAO0I'MN, ITATOT'EHE3A,
ANATHOCTUKN N AEYEHV MHOKECTBEHHOW MUE/Z1IOMBbI

C.H. ABAYAAAEBA

Kadeapa suyrpennnx 6oaesneit No 3, Taa>XMKCKUit TOCyAapCTBEHHBIN MeAMLIMHCKII yHuBepcuteT uM. AByaan n6un Cuno, dymante, Pecrry6anka Tagxu-

KICTaH

B ctaTbe nposeAéH 0630p AMTEpaTypbl, NOCBALLEHHOW 3NMAEMMONOMUM, NAaTOreHesY, IMAarHOCTUKE M IeYeHNI0 MHOXECTBEHHOW Muenombl (MM). Jln-
TepaTypHble AaHHbIe NOKa3blBatoT, 4T0 MM MMeeT HeOLHO3HAYHbIW XapaKTep pacnpoCTPaHEeHNA, U OTMeYaeTCA TEHAEHLMA K eXerogqHomy eé pocty.
Xota sTnonorns MM g0 KOHLA He U3y4eHa, N0 MHeHUIo BoNbLIMHCTBA UccepoBaTenen, K daktopam pucka (PP), npyuBoaALLMM K NporpeccupyoLemy
pocTy 3a601eBaeMOCTM HACeNEHUA, OTHOCATCA MOXM/ON U CTapYeCKUIt BO3PACT, MYXCKOW MO/, BO3AENCTBME HEraTUBHbIX GAKTOPOB OKPYKatoLLelt
cpefibl (MOHM3UPYIOLWAA pPaavaLIA, XMMUYECKUE areHTbl), ceMeiiHaa NpeapacnoNoKeHHOCTb, YBEIMYEHWE YNCA XPOHUYECKMX ayTOUMMYHHbBIX Npo-
LLeCCOB U OXMpeHUe. XapaKkTepHbiMK Ana MM ABnAloTcA HecneunMdUUYHOCTb CUMATOMATUKN U CXOXKECTb €€ KAUHUYECKUX NPOABAEHUI C ApYTMMM
3360!'IeBaHI/IHMVI, YTO ABNAETCA O,EI,HOI\/‘I M3 NPUYnH I'IO3,CI,H€VI ANATHOCTUKU. I'Iospe»(,u,eHMﬂ BHYTPEHHUX OPraHOB, B YaCTHOCTU CepALa U NOYEK, ABNAOTCA
OAHMM M3 YacTbIX OCAOKHEHWUH MM, coueTaHHas BCTPEYaeMOCTb KOTOPbIX MPUBOAMUT HE TONBKO K B3aUMHOMY OTATOLLEHWMIO, HO U ABAAETCA OfHUM
13 $PaKTOPOB pPaHHWUX HebBAAroNPUATHBIX UCXOAOB. [IPUMEHEHME ANArHOCTUYECKUX KpUTepMeB, pas3paboTaHHbix MexayHapoaHou paboueii rpynnoit
no MUeNome, a TaKke NPoBeAeHWe LOMNONHUTENbHbIX METOAOB UCCNEA0BaHUA NMO3BONAIOT C BO/BLIOKM TOYHOCTBIO AMarHocTMpoBatb MM, a Takxe
e€ 0cNnoxHeHNA. HecMoTpA Ha pa3paboTKy 1 BHeJpeHMe HOBbIX IeKaPCTBEHHbIX CPEACTB M METOZ0B JIeHeHNA, YacToTa BbIXKMBAEMOCTU NaLMEHTOB B
OTAANEHHOM Nepuoae OCTAETCA Ha HU3KOM YPOBHE, B CBA3M C YeM MMeeTc HeobXOAMMOCTb B NPOBEAEHUM JaNbHENLWMX HaYYHbIX UCCNeA0BaHUIA B

3TOM HanpaB/ieHUn.

KntoueBble cnoBa: MHOMECMBEHHAA MUENoMa, KapduopeHaﬂbe/e 0COMHeHUsA, OuaeHOCMUKa, c60b00Hble nézkue yenu UMMyHOZﬂOéyﬂUHOS, ne-

YeHue.

Dna untuposaHua: Abaynnaesa CH. HekoTopble BONPOChI SNUAEMMONOMMM, NATOTEHE3a, ANArHOCTUKM U JIEYEHUA MHOXECTBEHHON MWUENOMbI. BecmHuk
AsuueHHsl. 2021;23(3):395-409. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-395-409

SOME ASPECTS OF EPIDEMIOLOGY, PATHOGENESIS,
DIAGNOSIS AND TREATMENT OF MULTIPLE MYELOMA

S.N. ABDULLAEVA

Department of Internal Medicine Ne 3, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

A literature review article provides a comprehensive overview of literature related to epidemiology, pathogenesis, diagnosis and treatment of multiple
myeloma (MM). Literature data show that MM has unclear patterns of the disease distribution, and there are trends in rising incidence. Although
the aetiology of MM is not fully understood, according to most researchers, risk factors (RFs) leading to a progressively high incidence of MM include
advanced age, male gender, exposure to harmful environmental factors (ionising radiation, chemical agents), family predisposition, an increased
prevalence of autoimmune diseases and obesity. MM is characterised by the absence of specific clinical manifestations and similarity with other
conditions, which is one of the factors associated with delay in diagnosis of MM. Damage to internal organs, particularly the heart and kidneys, a
frequent complication of MM, leads to mutual burdening and is also one of the factors of adverse outcomes early during the disease. The International
Myeloma Working Group (IMWG) diagnostic criteria and additional investigation techniques allow high accuracy to diagnose MM and its complications.
Despite the development and introduction of new drugs and treatments, the long-term survival rates in MM patient remains low. Therefore there is

a need for further research in this direction.

Keywords: Multiple myeloma, cardiorenal complications, diagnostics, free light chains of inmunoglobulins, treatment.

For citation: Abdullaeva SN. Nekotorye voprosy epidemiologii, patogeneza, diagnostiki i lecheniya mnozhestvennoy mielomy [Some aspects of epidemiology,
pathogenesis, diagnosis and treatment of multiple myeloma)]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(3):395-409. Available from: https://doi.

0rg/10.25005/2074-0581-2021-23-3-395-409

Anugemuonorua

MM, ABNAACb OAHON U3 CaMbIX PACMPOCTPAHEHHbIX 3/10KaYe-
CTBEHHbIX OMyXONel KPOBETBOPHOW CMCTEMbl, COFNAcHO Kaaccudu-
Kauuu BcemupHoii opraHusaumy 3apaBooxpaHeHus (BO3) oTHocuT-
CA K OMYX0/IAM C NPenMyLLECTBEHHbIM NopaxeHuem B-kneTok [1]. B
CTPYKTYpe BCex 3/10KaYeCTBEHHbIX ONyXo/ei YenoBeka Ha gonto MM
npuxoamTca okono 1,5% cnyyaes, U OHa exerogHo Bblasaaetca y 1-4
yenosek cpean 100000 HaceneHusa [1, 2]. Onyxonu KPOBETBOPHOW CH-
cTeMbl U niuMdonaHol TkaHu B 10-20% cnyvaes npeactasaeHsl MM,

EPIDEMIOLOGY

MM, one of the most common malignancies of the hema-
topoietic system, is classified by the World Health Organization
(WHO) as a clonal neoplasm of terminally differentiated B-cells
[1]. MM accounts for about 1.5% of cases of all human cancers,
and new cases of MM ranges from 1 to 4 per 100,000 persons [1,
2]. Furthermore, MM accounts for 10-20% of all hematopoietic
and lymphoid tissue tumours, and there are trends in the rising
incidence of the disease annually [1-3].
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N UMEET MECTO TEHAEHLMA K EKETOAHOMY YBENMYEHWIO YMCNA NaLLM-
€HTOB C AaHHoW natonoruein [1-3].

B 3aBMCMMOCTYM OT PeroHa NpoXKuBaHus Hanbonee BbICOKas 3a-
60/1eBaeMOCTb OTMeYaeTcs cpeam Hacenenun CLUA [2], EBponbl [3] v
ABctpanuu [4], HaumeHbLuan — y )kutenei AnoHuu [5], FOxKHOM Kopen
[6] u Kutas [7]. Tak, no aaHHbim Siegel RL et al (2018), exerogHo B
CLIA puarHocTupyeTtcs 6onee 30000 HoBbIX cyyaes, v 6onee 12000
naumeHToB ymupatoT oT MM [8]. Mo mHeHuto Kazandjian D (2016), B
MMPOBOM MacLUTabe OTMEYAETCA AMHAMMKA EXKETOAHOIO pocTa 3ab0-
NEeBAaEMOCTH, KaK CPeAM MYXKUMH, TaK U KEHLMH, COCTaBAAA B Cpea-
Hem 1,4-1,6 cnyyaes Ha 100000 nnw, 060MX NONOB COOTBETCTBEHHO [9)].

Mo maHHbIM uccnegosanua Chen XC, Chen XZ (2014) B Kutae
3abonesaemoctb MM cocrtasnseT 1,3 Ha 100000 yenosek, 1 abcontot-
HOE YMCNI0 MALMEHTOB — 3TO IMLLA NOXKMIOMO M CTapYeCcKoro Bo3pac-
ToB [7]. CornacHO AaHHbIM HeAaBHO OMyBAMKOBAHHOMO MCCNeaoBa-
HUA APYIMX KUTAUCKMX UccnepoBaTenielt bbino NnokasaHo, Yto obLias
pacnpocTpaHéHHocTe MM B 2000 roay coctasuna 5,81 cayyaes (6,40
cpeamn MyXKuuH u 4,94 cpeay eHwmH) Ha 100000 HaceneHus, 1 npo-
U30W/o 3HauMmoe eé cHukenue B 2016 rogy po 1,17 (1,35 cpeau
My*umH 1 0,98 cpeam meHLWwmH) cnyyaes Ha 100000 Hacenexua [10].

AHann3 faHHbIX, NPOBELAEHHDBIN KOPENCKMMM aBTOPaMM NOA, py-
KoBozcTBom Park EH (2015), nokasan, 4to pacnpoctpaHéHHocT MM
cocTaBnAeT 1,7% B CTPYKTYpe BCEX OHKOMIOTMYECKUX 3a60N1eBaHUI, U
Hambonee yacTo 3aboneBaHMe OTMEYAETCA CPEAM JINL, MYKCKOro Nona
B Bo3pacte 70 net u ctapue [11].

CornacHo AaHHbim KanpuHa AL v coasrt. (2016) 8 2016 roay B
Poccuiickoit degepaumm 5,7% naumeHTOB, HAXOAALLMXCA Ha y4éTe B
OHKO/IOTUYECKUX YYPEXAEHUAX CTPAHbI, CTPaAa M 3/10KAYEeCTBEHHbI-
MW HOBOOBPa30BaHMAMM NMMOATUYECKON U KPOBETBOPHOM TKaHMW,
pacnpocTpaHéHHoCcTb coctasuaa 135,8 cayyaes Ha 100000 Hacene-
HUA, NATUNETHUIA MHAEKC HAKOMAEHWS COCTaBMA Bcero nwb 13,7 ea,.,
BNepBble HOBOOOPa30BaHUA OblaM AMarHOCTUPOBaHbI Y 8% nauueH-
TOB, NIeTa/IbHOCTb cocTaBuna 22,5% [12]. BmecTe ¢ Tem, N0 MHEHUIO
Mepabuwsuam BM (2019), otmeuaetcs 3HaUMMOE CHUXKEHWE CTaH-
[apTU30BaHHOIO MOKa3aTens CMEePTHOCTM B OCHOBHOM Cpeay /vu,
MY*KCKOro nosa Ha 14,33% [13].

B nccnenosanum BuHorpazosovi OB v coasT. (2019), nocBAwEH-
HOM WM3yyeHuto anuaemuonorun MM cpean Hacenenua MOCKBbI,
6b110 NOKa3aHo, YTo 3ab60N1EBAaEMOCTb B CPeAHEM COCTaBAAET 2,5 cny-
Yas Ha 100000 nmu, M OTMeYaeTCa exerogHan TeHAEHUNA K yBeanye-
HUIO yncna 6o/bHbIX. TaK, COMMACHO AaHHbIM aBTOPOB, 33 NEPUOA, C
2009 (n=219) no 2018 (n=385) roapl KOJMYECTBO MALMEHTOB C BMep-
Bble AMarHocTMpoBaHHoi MM Bo3pocno Ha 75,8%, B OCHOBHOM cpe-
A nvy, B Bo3pacTe 60-69 net, uto 610 0BYCNOBAEHO YBEINYEHNEM
NPOAOMMKUTENBHOCTU KU3HW HaceneHua. Bmecte ¢ Tem, No AaHHbIM
3TOrO e UCCNef0BaHUA OTMEYAEeTCA 3HaUYMMOE CHUMKEHME YacTOTbl
NeTanbHbIx Mcxopos ¢ 19% (B 2009 r.) 4o 10% (8 2018 r.), 4To aBTOPSI
CBA3bIBAIOT C NPUMEHEHWNEM HOBbIX IEKAPCTBEHHDBIX CPEACTB M 3ddekK-
TUBHbBIX CXEM JIEYEHWMA, @ TAKKE TPAHCMIAHTaLLMEN reMOono3TUYECKMX
CTBO/IOBbIX KNeToK [14].

B ony6a1koBaHHoM pabote Maluskova D et al (2017) pacnpo-
cTpaHéHHocTb MM B Yelwckoit Pecnybauke B 2014 rogy coctaswna 4,8
cny4yaes Ha 100000 HaceneHus, cy4am Brnepsble AUarHOCTUPOBAHHOM
MM B 3TOT Nepros yBeANYMANCH Ha 26,9%, a NeTaNbHbIX MICXOL0B — HA
8,3%. MATUNETHAA BbIXKMBAEMOCTb MALMEHTOB, MO AaHHbIM aBTOPOB,
cocTtasuna okono 40% [15].

OZHVM U3 KPYMHbIX 3NUAEMUONOMMYECKUX UCCeA0BaHUM, Mno-
cBAWEHHbIX MM, aBnsetca pabota Curado MP et al (2018), rae aBTo-
pbl NPOaHaM3MpPoBanu 3a601eBaemMoCTb U CMEPTHOCTb CPeam Hace-
NeHua NTaTuHCKo AMepuKH. Bbino BbiABAEHO, UTO Haubonee BbICOKMI
CpeaHuit ypoBeHb 3abonesaemoct MM 3admKcmposaH B Konymounu,
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Geographically, the highest incidence was found in the Unit-
ed States [2], Europe [3] and Australia [4], the lowest — in Japan
[5], South Korea [6] and China [7]. Thus, according to Siegel RL et
al (2018), more than 30,000 new cases are diagnosed annually in
the United States and MM is expected to cause more than 12,000
deaths [8]. Furthermore, according to Kazandjian D (2016), glob-
ally, there is a trend of the increased global annual incidence
in both men and women, with an average of 1.4-1.6 cases per
100,000 persons for both sexes, respectively [9].

According to Chen XC and Chen XZ (2014), in China, the
incidence of MM is 1.3 per 100,000 persons, predominantly pa-
tients of advanced age [7]. However, according to recently pub-
lished research papers by other Chinese authors, the prevalence
standardised by China 2000 population census data was 5.81
per 100,000 population, with 6.40 in males and 4.94 in females,
respectively. There was a significant decrease in incidence in
2016 to 1.17 with 1.35 in males and 0.98 in females, respective-
ly [10].

According to Park EH et al (2015), who reported on a na-
tionwide statistical analysis of myeloid malignancies in Korea, the
prevalence of MM was 1.7% of all cancers, and the disease was
most often observed among males aged over 70 years [11].

According to Kaprin AD et al (2016), in 2016 in the Russian
Federation, 5.7% of patients registered at oncological care institu-
tions for follow-up suffered from hematopoietic and lymphoid tis-
sue malignancies, the incidence rate was 135.8 cases per 100,000
population, 5-year cumulative incidence was 13.7, new cases
were diagnosed in 8% of patients, the mortality rate was 22.5%
[12]. At the same time, according to Merabishvili VM (2019),
there is a significant decrease in the standardised mortality rate,
mainly among males, by 14.33% [13].

Vinogradova OV et al (2019) reported on the epidemiology
of MM among the population of Moscow. The study shows an av-
erage prevalence of 2.5 cases per 100,000 population, and there
is an annual trend towards an increase in the number of patients.
Thus, between 2009 (n=219) and 2018 (n=385), the number of
newly diagnosed MM cases increased by 75.8%, mainly among
the population aged 60-69 years, putatively linked to an increase
in the life expectancy. At the same time, according to the re-
search, there is a significant decline in death rates from 19% (in
2009) to 10% (in 2018), which the authors attribute to effective
treatment regimens, including the use of new drugs and hemato-
poietic stem cell transplantation [14].

According to Maluskova D et al (2017), the prevalence of
MM in the Czech Republic in 2014 was 4.8 cases per 100,000 pop-
ulation, newly diagnosed MM cases during this period increased
by 26.9%, and deaths by 8.3%.

In a major epidemiological study on MM, Curado MP et al
(2018) analysed morbidity and mortality among the population
of Latin America. It was found that the highest average incidence
of MM was recorded in Colombia, amounting to 14.2 and 12.8
cases per 100,000 in men and women, respectively. However,
mortality rates were the highest among the Guatemalan popu-
lation. The respective figures for men were 12.5% and 8.8% for
women). It was mainly due to the limited availability of modern
methods of early diagnosis and treatment of MM [16].

Chang-Chan DYL et a. (2021) showed that for 23 years of ob-
servation of the population of Girona and Granada in Spain, the
incidence of MM in residents of these regions remained stable.
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coctasuB 14,2 1 12,8 Ha 100000 »kuTenei cpeam MyKUmMH U KEHLUMH,
COOTBETCTBEHHO. BMecTe ¢ TeM, cMepTHOCTb Obina Bbile cpean Ha-
cenenus MBatemanbl (12,5% y MyumnH 1 8,8% Yy MEHLWMH B TeueHue
roga) U B OCHOBHOM 0biNI0 CBA3aHa C OrPaHUYEHHOIN AOCTYNMHOCTHIO
COBPEMEHHbIX METOL0B PaHHEMN ANAarHOCTUKM U nedeHna MM [16].

CoBcem HefaBHO onybamKkoBaHHan paboTa Chang-Chan DYL et
al (2021) nokasana, uTo 3a Nepuoa, 23-1eTHero HabaaAeHNA Hacene-
HWs ropogoB MupoHbl 1 MpaHaabl McnaHum 3abonesaemocts MM y
KUTENeN 3TUX PErMOHOB OCTaBaNacb CTabUAbHOM, a NATUNETHAS Bbl-
XnBaemocTb B nepuog 1994-2001 1 2010-2016 rogos yBeanumnnach ¢
27,4% po 47,4% [17].

Mo paHHbIM KaHAACKMX WUCcnepoBaTenelt CpeaHuii ypoBeHb
3abonesaemocty MM B 3ToM cTpaHe coctaBnseT 54,29 cayyaes Ha
1000000 HaceneHusa B rof, U OTMEYANCA YCTOMUMBBLIN EXerofHbln
npupoct. CpesHMI1 BO3PACT NALMEHTOB HA MOMEHT AMArHOCTUKM MM
coctasun 70£12,1 net, a 53,7% 13 HUX ABUAUCL IML@AMM MYMKCKOTO
nona. Mo mMHeHuto aBTopoB, b0o/1ee BbICOKME MOKasaTenu 3abonesa-
€MOCTM BblM OTMEeYeHbl Y HaceneHns HebosbLIMX rOPoAoB U Cefb-
CKMX MECTHOCTEM, YTO ObII0 CBA3AHO C 3KONOTMYECKUMM DaKTOPamMm,
B YaCTHOCTW, BO3AENCTBMEM NECTULMAOB, MPUMEHAEMBIX B CEIbCKOM
xo3aucTse [18].

B TapgKmKuncTaHe To4HaA pacnpocTpaHéHHocTb MM HenssecTHa,
KaK No npuymnHe TPYAHOM AMArHOCTUKM NaToNI0MMM U3-3a Hecneunduy-
HOCTM KNMHUYECKMX €€ NPOABNEHWI, TaK M OTCYTCTBMA CNELMANN3NPO-
BaHHbIX OHKOTEeMaToNOrMYeCKMUX LEHTPOB Ha PErMOHAPHOM YPOBHE.
CornacHo gaHHbim MycTtadakynosoit HA 1 coast. (2019) 3a 10-neTHuit
nepwop, (2010-2019) MM 6bina anarHocTuposaHa y 130 yenosek B
BO3pacTe 63-77 neT. ABTOpbI 0TMeYaloT, YTo 27,7% nauueHToB obpa-
TUAUCH B PecnybaMKaHCKWI HayuHbIl LeHTp oHKonornm M3 n C3H PT,
a 72,3% — B rematonornyeckoe otaeneHne Coraminckoin obnactHoi
KAnHMYeckoi 6onbHuubl um. C. KytbuaamHosa [19]. OgHako ocTa-
JIOCb HEU3BECTHbIM YMCNO MALMEHTOB C AMArHOCTUPOBAHHOM MM,
NMONYYMBLUMX SIeYEHNE B APYrUX CNeLMannm3nmpoBaHHbIX OTAENEHUSX,
B TOM yucie M HauMoHanbHOM MeAMUMHCKOM LeHTpe Pecnybamnkm
TafKMKUCTaH, rae 6asvpyeTca KpynHeliee B pecnybiunKke oTaeneHve
reMaTosiorMu. 3To NOATBEPHKAAET HEOOXOAMMOCTb CO3A4aHNUSA €ANHOTO
peructpa no 3abonesaemoct MM B Hallel CTpaHe U NPOBeAEHUS
Hay4YHbIX MCCNEA0BAHMI C LENbI0 PAHHERO CKPUHMHIA M aeKBaTHOTO
NevyeHus.

Takum 06pa3om, aHaU3 JaHHbIX IMTEPATYPbI MOKa3bIBAET, YTO
pacnpocTpaHéHHOCTb MM UMeeT HepaBHOMEPHBIV XapaKTep, Kpome
TOro, 0TMEYaeTCA TEHAEHLMA K POCTY 3a601€BaEMOCTU CPeaU Hacene-
HWA 6O/IbLUMHCTBA PETMOHOB MUPa, B OCHOBHOM CPEAM JIULL MYKCKOTO
rnona, NOXMAOro 1 CTapyeckoro Bo3pacTos. XoTa stnonorna MM ocTa-
&TCA A0 KOHLLA He U3YYeHHOM, MO MHEHMIO BOBLUMHCTBA UCCe0Ba-
Tenei [1-4, 9, 14, 15, 18], k ®P, npMBoAALIMM K NporpeccupytoLiemy
pocTy 3a601eBaeMOCTH HaCeNeHUA OTHOCATCA MOKUIION U CTapUecKuit
BO3PACT, MY}KCKOM MO/, BO3AENCTBME HEraTUBHbLIX GAKTOPOB OKPY-
)atowei cpeabl (MOHM3MPYIOWAA PagMaums, XMMUYECKUe areHTbl),
cemelHan NpeapacnoNoKEHHOCTb, YBEIMYEHUE YNCIA XPOHUYECKUX
AYTOMMMYHHbIX MPOLLECCOB U OXUPEHME. BHeapeHMe HOBbIX METOLOB
NeyeHus, BKOYaa GapMaKoXMMMOTEPANUIO U NEPECasKy reMonosTh-
YECKUX KNETOK, CNoCcobCTBOBaNM 3HAYUTENBHOMY YBEUYEHMIO NATU-
NEeTHEN BbIXKMBAEMOCTY MaLMEHTOB.

HEKOTOPbIE ACMEKTbI NATOTEHE3A
MOPAXEHUA CEPALA U NOYEK NPU MM
Knaccyecknii BapuaHT pa3BEPHYTOrO KAMHWYECKOrO TeyeHuA

MM BKAtouaeT B ceba runepKanbLmemmio (>2,75 MMosb/n), XpoHWue-
CKYH0 NoYeyHyo anchYHKUMIO (NoKasaTenu KpeaTMHUHA B CbIBOPOTKE

The five-year survival rate in 1994-2001 and 2010-2016 increased
from 27.4% to 47.4% [17].

Based on the study, the average incidence rate in Canada
was 54.29 cases per million individuals per year, and there was
a steady rise in the annual rate. The mean age at the time of di-
agnosis was 70+12.1 years, and 53.7% were males. At the same
time, high incidence rates were observed in smaller municipali-
ties and rural areas due to environmental factors, particularly the
impact of pesticides used in agriculture [18].

In Tajikistan, the exact prevalence of MM is unknown be-
cause of diagnostic challenges caused by the non-specificity of
its clinical manifestations and the lack of specialised regional on-
cohematological centres. According to Mustafakulova NA et al
(2019), from 2010 to 2019, MM was diagnosed in 130 patients
aged 63-77 years old. 27.7% of patients were admitted to the Re-
publican Oncological Scientific Center and 72.3% — to the haema-
tology department of the Clinical Hospital of the Sughd Region
named after S. Kutfiddinov [19]. However, the number of patients
diagnosed with MM who received treatment in other specialised
centres, including the National Medical Center of the Republic of
Tajikistan, where the largest haematology department in the Re-
public of Tajikistan is based, remained unknown. This emphasises
the need to create a united MM patient registry in our country
and conduct scientific research for early screening and appropri-
ate treatment.

Thus, the literature analysis shows that the distribution of
MM is uneven across the globe. In addition, there are trends in
rising incidence worldwide, mainly among elderly men. According
to most authors, the aetiology of MM remains to be fully eluci-
dated [1-4, 9, 14, 15, 18]. The RFs leading to a progressive in-
crease in the incidence of MM include advanced age, male sex,
exposure to harmful environmental factors (ionising radiation,
chemical agents), family predisposition, an increased prevalence
of autoimmune diseases and obesity. Nevertheless, the introduc-
tion of new treatments protocols, including chemotherapy and
hematopoietic cell transplantation, has contributed to a signifi-
cant increase in the five-year survival rate for MM patients.

SOME ASPECTS OF THE PATHOGENESIS OF HEART
AND KIDNEY DAMAGE IN MM

The classic pattern of the advanced clinical course of MM
includes hypercalcemia (>2.75 mmol/l), chronic renal failure (se-
rum creatinine indicators >173 umol/l), anaemia (haemoglobin
level <100 g/lI), bone lesions (foci of lysis or a decrease in bone
mineral density with compression fractures detected by imaging
studies) and changes in the blood and the bone marrow (mono-
clonal paraprotein and plasma cell infiltration of the bone mar-
row) [1, 4, 20]. In addition, the above changes can act as directly
damaging internal organs and indirectly aggravating the course of
existing chronic cardio-respiratory diseases.

It is known that MM in the vast majority of cases is diag-
nosed among men of advanced age, which is per se a risk fac-
tor for the development of cardiovascular diseases (CVDs) [20].
According to various authors, 34.2-53.1% of patients newly diag-
nosed with MM have at least one comorbidity, 17.1-36.7% — two
comorbidities, and 7.1-24.2% — three or more diseases of various
organs and systems that make up the comorbid status [3, 5, 7,
10, 11, 14-18]. Among the concomitant diseases, cardiovascular
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KpoBK >173 MKMOb/n), aHemuio (yposeHb remornobuHa <100 r/n),
NOPa)KeHUs KOCTHOM CUCTEMbI (O4Yarn M3UCa UM CHUXKEHWE MUHE-
PanbHOM MAOTHOCTU KOCTEM C KOMMPECCMOHHbIMU MEPENOMamMm Mo
ZaHHbIM JTy4eBbIX METOAOB WCCNELOBAHUA) M U3MEHEHUA KeTou-
HOMO COCTaBa CbIBOPOTKM KPOBM (MOHOK/IOHA/bHbIA NapanpoTemH
W NNa3MOK/IETOYHAA MHPUALTPALMA KOCTHOro mosra) [1, 4, 20]. Bbl-
LeyKa3aHHble N3MEHEHUA MOTYT BbICTYNWUTb B KAYECTBE KaK NMPAMOro
NOBpPEXAIOLLEro areHTa BHyTPEHHWX OPraHoB, Tak U ONOCPeS0BaHHO
NPUBOLAT K YXYALIEHWUIO TEYEHUA UMEIOLLUXCA XPOHUYECKMX Kapamo-
PecnMpaTopHO-PeHabHbIX 3a601eBaHNI.

M3BecTHO, YyTo MM B abCoNOTHOM 6O/bLIMHCTBE C/Ty4aeB Aua-
THOCTUPYETCA CPEAM L, B OCHOBHOM MYYKCKOTO N0/a U NPEKNOHHOTO
BO3PAacTa, YTo yxKe ABAAETCA GaKTOPaMM PUCKA Pa3BUTUA CEPAEYHO-CO-
cyamcTbix 3abonesannii (CC3) [20]. CornacHo faHHbIM Pa3NnYHbIX aB-
TopoB Yy 34,2-53,1% nauMeHTOB Npu NepBUYHOM AnarHocTmke MM Bbi-
ABNAETCA XOTA bbl 04HO conyTcTByloLLee 3aboneBanue, y 17,1-36,7%
— Age natonornu, a 'y 7,1-24,2% — Tpu 1 6onee nopaxKeHUn pasamy-
HbIX OPraHOB M CUCTEM, KOTOPbIE COCTABAAIOT KOMOPOUAHBIV GOH [3,
5, 7, 10, 11, 14-18]. Cpeau conyTcTByloWMX 3a60NeBaHMit Hanbonee
4acTo BbIAB/MAIOTCA CepAeuHo-cocyauctaa natonorvs (12,1-47,9%),
XPOHUYecKas 6one3Hb nodek (XBIM) (7,2-63,4%), pecnupatopHble (3,4-
18,2%), aHAOoKpuHHbIe (1,2-6,5%) u uepebpanbHble (1,4-5,1%) Hapy-
weHun 3,5, 7, 10, 11, 14-18]. BmecTe ¢ TeM, KaK OTMEYAETCSA B BbllLe-
YKa3aHHbIX MCCNEA0BAHMAX, YAacTOTa OBHAPYKEHUA COMyTCTBYHOLLMX
3ab0s1eBaHNM, A TaKXKe KOMOPOMAHOrO GOHa HanpAMYO 3aBUCUT OT
yBE/IMYEeHMA BO3PacTa NaLVEHTOB.

Kpome Toro, npoucxoasiime B OpraHM3me 3HaUUTE/IbHbIE U3Me-
HeHuA npyu MM NpUBOAAT K NPAMOMY M/IM KOCBEHHOMY HEFaTUBHOMY
BO3AEMCTBUIO, [NaBHbIM 06pa3om, Ha cepaeUHO-COCYANCTYIO CUCTEMY
(CCC), a npumeHsemble XumMoNpenapaTbl, KPOME MOAb3bl, TaKKe
MMEIOT KapAMOTOKCUYHbIN 3QPEKT, UTO NPUBOAAT K YXYALLEHMIO TEYe-
HMA UMEIOLLMXCA KapAMabHbIX OC/I0KHeHWI [21]. MMeHHO KOMbUHa-
umA GaKTOPOB pUCKa YBEAMYMBAET BO3MOXKHOCTb NopaxeHua CCC nam
Ke YXYZLUAEeT TeYeHWe NaToNorum.

OZHUM M3 K/IHOYEBbIX MEXaHW3MOB MOPAXKEHUs CepaeyHOn
MbILULLbI, NPUBOAALLMX K CHUXKEHWUIO HE TONBbKO KOHTPAKTUNBbHOW eé
CNOCcOBHOCTH, HO M OPraHUYECKUM M3MEHEHMAM, ABAAIOTCA cBObOA-
Hble Nérkme uenu ummyHornobynuHos (C/1LM), Kotopbie BbipabaTbl-
BAlOTCA HEOMAACTaMM NIA3MATUYECKUX KNETOK U MPUBOSAT K UX aMM-
nonposy [22]. JaHHoe ABJEHME OTMEYAETCA He Y BCEX MaLMEHTOB:
COMNACHO WCCNef0BaHUAM HEKOTOPbIX aBTOPOB, amMWUIOMAO03 peru-
ctpupyetca y 15-50% 60/1bHbIX, B OCHOBHOM UMEHOLLMX BypHOE Teye-
Hue 3aboneBaHua, He NOA4AOLLErocs XuMuoTepanum [22, 23].

HakonneHwe un nocnepytowee so3aeiictane C/1ILM u napanpo-
TEWHOB Ha 3HAO- U MUOKAPA, NPUBOAAT K PA3BUTUIO MMMYHHbIX pe-
aKuMit ¢ nocneaytolwein UHPUALTPaUMEN U YTONLLEHWUIO UX CTEHOK.
MporpeccupoBaHmne NoA0OHOM LLEENOYKM NPUBOAUT K PA3BUTUIO Opra-
HUYECKMX 3MEHEHUIN CEPAEYHOM MbILULLbI, HAPYLUEHUIO €€ COKpaTu-
Te/IbHOM CMOCOBHOCTM M PECTPUKTUBHOM Kapavomuonatum [24, 25]. Y
2-7% NaLMEHTOB TaK!Ke OTMeYaeTca OTKNagbiBaHue Hutel C/IUNM Ha
NOBEPXHOCTU 3HAOKAPAA M KNanaHOB CEpPALA, YTO B MOC/IeAyOLEM
NPUBOAMT K UX OPraHUYECKOM NEPECTPOMKE U Pa3BUTUIO KanaHHOTo
CTEHO3a W/ HelOCTaTOMHOCTU C PAa3BUTUEM CepAEeYHOW HeA0CTaTou-
HocTtv [24, 25].

HeKoTopbIMW UCCNEA0BAHMAMM BblIO NMPOAEMOHCTPMPOBAHO,
YTO B NaTOreHe3e cepAeUHO-CoCYANCTbIX 0C0KHeHUI (CCO) npu MM,
KPOME MMMYHHbIX PEAKLIMIA, TaKKe UrpatoT ponb Takue GakTopbl pu-
CKa, KaK rvnepKanbLMeMmns, aHeEMMA U XPOHMYECKas MOoYeYHas Auc-
byHKUMA [26]. Mpu 3TOM NOCNeaHAA NPUBOAMUT K PasBUTUIO Kapamo-
PEHaNbHOTO KOHTUHYYMA, MPY KOTOPOM Pa3BMBAETCA MOPOYHbINA KPYT,
rae CCO yxyAlwatoT Te4eHne NoYeYHOW HegoCTaTOYHOCTH, @ NoYeyHas
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pathology accounts for 12.1-47.9%, chronic kidney disease (CKD)
— 7.2-63.4%, respiratory — 3.4-18.2%, endocrine — 1.2-6.5%) and
cerebral — 1.4-5.1% disorders [3, 5, 7, 10, 11, 14-18]. At the same
time, as noted in the above studies, the incidence of comorbidi-
ties is directly associated with increased age.

Significant changes due to MM result in direct or indirect
adverse effects, mainly on the cardiovascular system (CVS). In ad-
dition, the chemotherapy drugs, in addition to benefits, also have
a cardiotoxic impact, which aggravates the course of cardiac co-
morbidities [21]. Thus, the combination of risk factors increases
the possibility of cardiovascular damage or exacerbates the dis-
ease.

Immunocyte-associated amyloidosis is one of the critical
mechanisms of damage to the heart muscle, decreasing myocar-
dial contractility. The monoclonal proliferation of plasma cells,
with excessive production of light chains, underlies this form of
amyloidosis [22]. However, this phenomenon is not observed in
all patients: according to studies by some authors, amyloidosis is
recorded in 15-50% of patients, mainly having a rapid course of
the disease, not amenable to chemotherapy [22, 23].

Serum free light chains (sFLC) and paraproteins misfold, ag-
gregate and deposit as interstitial fibrils of amyloid in the endo-
and myocardium. Infiltration of the heart by amyloid deposits
results in restrictive cardiomyopathy and reduced myocardial
contractility [24, 25]. In 2-7% of patients, amyloid fibrils deposits
consisting of whole or fragments of immunoglobulin light chains
are also are found in cardiac valves, which show the thickening of
leaflets and cusps. These morphological changes result in valvular
stenosis or insufficiency and heart failure [24, 25].

Some studies have demonstrated that risk factors such as
hypercalcemia, anaemia, and chronic renal failure (CRF) also play
a role in the pathogenesis of cardiovascular complications (CVC)
in MM, in addition to immune responses [26]. At the same time,
the latter leads to the development of a cardiorenal syndrome,
in which a vicious circle is created, where CVC worsens CRF, char-
acterised by azotemia and other metabolic disorders, which in
turn aggravate CVC [27, 28]. Excessive calcium release from the
bones with subsequent hypercalcemia shortens the QT interval
and leads to arrhythmias, triggering chronic heart failure devel-
opment [26].

In the MM cardiac lesions development, a critical role is
played by derangements in haemostasis and homeostasis, di-
rectly caused by the tumour process [26]. Thus, the abnormal
sFLC, interacting with erythrocytes and platelets, leads to their
dysfunction, a decrease in deformability and an increase in their
aggregation ability, resulting in hypercoagulation and microcircu-
lation derangements [29]. Furthermore, capillary congestion sub-
sequently leads to tissue hypoxia, the development of metabolic
disorders and activation of the pro-inflammatory cascade [29].
Such changes mainly occur in the heart, kidneys, liver and lungs.
Furthermore, abnormal hemorheology leads to metabolic chang-
es in cardiomyocytes and their dystrophy, decreasing myocardial
contractility and deteriorating the heart’s pumping function [24,
25].

Humoral disorders also play a role in the pathogenesis of
CVC. Thus, CRF caused by the damage to the renal tissue results
in an excessive release of renin [30]. In turn, renin leads to the
activation of angiotensin Il, an extremely potent vasoconstrictor,
which increases blood pressure and stimulates aldosterone syn-
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ANCYHKUMA, XapaKTepu3yHoLLanca asoTeMuelt U Apyrumu metabonu-
YECKMMW HapyLWEeHUAMM, NPUBOAMUT K yXyAWweHuto Teyenuna CC3 [27,
28]. U36bITo4HOE BbICBOOOKAEHME KanbLyA U3 KOCTEN C nocneayto-
el rvnepKasbLMemMmmuen NpuMBOAMT K YKOpoUueHuto uHTepsana QT u
APUTMUAM, ABNAACH MYCKOBbIM MEXaHU3MOM B Pa3BUTUM XPOHUYe-
CKOWi cepAeyHoMN HeA0CTAaTOMHOCTH [26].

B reHese kapavanbHbix nopaxeHuii npu MM HemanoBaxkHas
PONb NPUHAANEKMUT HAPYLLEHWAM B CUCTEME FeMO- U FOMeOocTasa op-
raHn3ma, 0bycnoBAEHHBIM HEnoCpPeaCTBEHHO OMyXONeBbIM MpPoLLec-
com [26]. Tak, obpasoBaHHble naTtonoruyeckne C/LN, B3aumopeit-
CTBYS C 3pPUTPOLIMTaMMU U TPOMOOLMTAMM, MPUBOLAT K HaPYLUEHWIO
WX HOPMAsbHOrO GYHKLIMOHMPOBAHMA, CHUNKEHUIO X aedopmupye-
MOCTM M NOBbILEHMIO UX arperaLMoHHON CNOcOBHOCTH, YTO ABAAETCA
OCHOBHbIM 3BEHOM B Pa3BUTUM TMMEPKOArynAaLMOHHOMO CUHAPOMA U
HapyLIEeHUI MUKPOLMPKYNALMK [29]. 3acToii KPOBM Ha MUKPOLIMPKY-
NATOPHOM YPOBHE B MOCNEAYIOLEeM NPUBOAUT K TUMOKCUU TKaHeMN,
pa3BUTMIO MeTaboNMYECKUX HapyLIEHU U aKTMBaLMM NPOBOCMANU-
TeNbHON cucTembl [29]. MoaobHble M3MeHeHUs, B OCHOBHOM, BO3HU-
KalOT B TKaHAX CepALa, NoYeK, neYeHn u nérkux. OTMeyeHHble Hapy-
LIEHWUA PEOJIOTUM KPOBU NPUBOAAT K METAbONUYECKMM U3MEHEHUAM
KapAMOMMOLMTOB M UX AUCTPOPUM, ABNAACH, TEM CaMbiM, OAHON U3
MPUYMH CHUKEHUA COKPATUMOCTU CEPAEUYHON MbILLLIbI U YXYALLIEHUA
HacoCHOW BYHKLIMK KeNya0uKoB cepaua [24, 25].

Take B natoreHese CCO MrpatoT posib ryMopasibHble Hapylue-
HuA. Tak, BCIeACTBME NOPAXKEHWA NOYEYHOM TKaHMW, Pa3BMBAETCA Mo-
yeyHas AMCYHKLMA, U3-3a YEro NPOUCXOaMUT U3bbITOHHOE BbicBO6O-
*aeHue peHuHa [30]. B cBoto ouepeab, PEHUH NPUBOAMT K aKTUBALLMK
aHrnoTeH3smHa ll, KOTopbI OKa3blBaET COCYAOCYKMBAIOLLEE AEUCTBUE,
NOBbILIAET apTepuanbHOe AaBieHuWe M CnocobCTBYeT CTUMYNALMK
CVHTE3a anbAoCTePOHA B Hagno4YeuHnKax [31]. AKTUBALMA PEHWUH-aH-
TMOTEH3WH-aPEHaN0BOMN CUCTEMbI CNIOCOOCTBYET PEMOAENMPOBAHMIO
cepaua nyTém nosblwenuna All, yBennyeHnsa npes- v NOCTHarpysku a
TaKXKe pasBUTUA runepTpodum muokapaa [22]. Takum obpasom, Bbl-
LeyKasaHHble GaKTopbl, ABNAACL OCHOBHbIMM B NAaTOreHe3e pa3BuTuA
CCO y 60n1bHbIX MM, MMEIOT MOPOYHbIN KPyr B3aMMOAENCTBUS U, B
KOHEYHOM WTOre, CrocobCTBYHOT PA3BUTUIO XPOHUYECKON cepaeyHoi
Hef0CTaTOuHOCTY.

MoBpexaeHWa NoueyHo napeHxumbl npu MM BcTpeyatoTcs B
abcontoTHOM 6ONbLIMHCTBE C/Iy4aeB, M CTeNeHb MX NPOrpeccupoBa-
HUA ABNAETCA ONpeaenstolwei B BbIXKMBAEMOCTH NaumeHTos [31, 32].
Tak, cornacHo gaHHbim Heher EC et al (2013), pasnnuHble ctaguu XBM
npv NepsuYHOM AuarHoctTuke MM BblABASKOTCA Y 72% NaLLMEHTOB, a B
30-50% cnyyaes OHa pa3BMBAETCA YXKe B NEPUOZ KIMHUYECKOW MaHU-
dectaumm MM n/unan npu nposeaeHnn nedenus [33].

AHanornyHble AaHHble npueogAaT U Salahuddin AZ et al (2019),
KOTOpble NPy NEPBUYHON AuarHocTMke MM BbISIBUAM XPOHUYECKYHO
noyeuHyo aucoyHkumo y 70% naumeHTos. MefmaHbl CbIBOPOTOUHO-
ro KpeaTMHWHa U CyTOYHOM NPOTEUHYPUM, NO AaHHBIM aBTOPOB, COCTa-
BUAM 256 MKMOnb/n 1 1,24 r/cyTku cooteeTcTBEHHO. OAHaKo aBTopbI
0TMeuatoT, 4To NpoTenHypusa beHc-[xoHca bbina obHapyKeHa y 27%
NaLWeHTOB, a B NPOBEAEHUM ANann3a HyXKAaAMCb ToNbKo 15% 6onb-
HblIx [30].

[atoreHe3 noyeyHoro nospexaeHna npu MM BbIriAgUT cne-
aytowym obpasom. Mpoayunpyemble NNasmaTUHECKUMKM KneTKamu
CNUW HakannvBatoTcA He TOMbKO B MEYEHW U cepaue, HO U TOKOM
KPOBM JOCTUIAIOT NOYeK. B nocnesytoLem, B3avMMoAeNcTBYA C ypoOMO-
aynvHom (6enkom Tamma-Xopcdanna), obpasytowmmes B BOCXoas-
Lwew Yactv netau feHne, 06pasyioT LMANHAPLI, KOTOPbIE NPUBOAAT K
obcTpyKuMM nocneaHe [34]. Takke C/ILUM, B3aumogeincTya ¢ mera-
JIMHOM Y KYBYIMHOM, ABAAIOWMMUCS PELLENTOpamm NMPOKCMMaNbHbIX
KaHanbLes, NYTEM 3HAOLMTO3a NPOHUKAIOT BHYTPb KNETOK U NpUBO-

thesis in the adrenal glands [31]. Furthermore, activation of the
renin-angiotensin-adrenal axis promotes remodelling of the heart
by increasing blood pressure, increasing pre- and post-loading,
and developing myocardial hypertrophy [22]. Thus, these critical
pathogenetic factors of CVC in MM patients create a vicious cir-
cle of interaction and, ultimately, contribute to the development
of chronic heart failure.

In most MM cases, damage to the renal parenchyma occurs,
and its extent is critical for patient survival [31, 32]. Thus, accord-
ing to Heher EC et al (2013), various stages of CRF in the initial
diagnosis of MM are detected in 72% of patients. In 30-50% of
cases, CRF develops during symptomatic MM and/or treatment
[33].

Similar data are given by Salahuddin AZ et al (2019),
which revealed CRF in 70% of patients newly diagnosed with
MM. The mean serum creatinine and daily proteinuria were
256 umol/l and 1.24 g/day, respectively. However, Bens-Jones
proteinuria was found in 27% of patients, and only 15% need-
ed dialysis [30].

The pathogenesis of renal damage in MM is as follows. First,
produced by plasma cells, sFLC accumulates in the liver and heart
and with the blood flow reaches the kidneys. Subsequently, in-
teracting with uromodulin or Tamm-Horsfall protein (THP), pro-
teinaceous obstructing casts are formed in the distal convoluted
tubules and collecting ducts [34]. Also, megalin and cubilin, prox-
imal tubules receptors mediate light chain endocytosis and traf-
ficking of light chains in renal proximal tubule cells. This activates
pro-inflammatory cytokines and monocyte chemoattractant
protein-1 (MCP-1/CCL2) [35]. Subsequently, immune-mediated
inflammation and fibrosis develop, leading to tubulopathy and
amyloidosis, culminating in complete loss of excretory function of
the nephron [34-36]. In addition, sFLC, interacting with the glom-
eruli vessels, leads to their inflammation and the development of
thrombotic microangiopathy or, so-called, Ig-induced endothelial
injury of the glomeruli, resulting in loss of the filtration function
of the kidney [36].

In some cases, there can be acute kidney injury. According
to Hutchison CA et al (2011), excessive excretion of sFLC by tu-
mour cells and massive, widespread tubular obstruction play a
significant role in its pathogenesis [32]. This type of renal paren-
chymal damage, according to the authors, mainly occurs in the
fulminant form of MM, as well as with reduced functional capac-
ities of the kidneys affected by secondary nonspecific inflamma-
tory processes. Also, in renal failure development and/or exacer-
bation, the following comorbid conditions play a role, including
CVC, hypercalcemia, infectious processes, and direct invasion of
the renal parenchyma by plasma cells [34].

Thus, renal impairment with a decline in renal excretory
function is a common complication of MM. Although it is present
at the time of diagnosis of MM in most cases, its acute develop-
ment is likely associated with a reduced functional capacity of the
kidneys and excessive production of sFLC. In addition, the devel-
opment of cardiorenal syndrome aggravates cardiac and renal
complications and is one of the most critical factors contributing
to the early mortality of patients.

MM DIAGNOSTIC CRITERIA

MM is characterised by the non-specificity of symptoms and
their similarity with clinical manifestations seen in other diseases,
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[AT K aKTUBALLMM NPOBOCMANNTENbHBIX LLUTOKMHOB M MOHOLMTapPHOO
XeMoaTTpaKTaHTHoro 6eska-1 [35]. B nocneaytolem passuBatoTcs
MMMYHHOe BocCnaneHue u Gubpos, 4To B KOHEYHOM WTOTE MPUBOAUT
K TyBynonatum u amunonzaosy, GUHaNOM KOTOPbIX ABAAETCA NO/HAs
noTeps 3KCKPeTopHOM PyHKLMM HedpoHa [34-36]. Kpome Toro, C/ILMN,
B3aMMOZEWCTBYA C COCYAamm KNyBOYKOB, NPUBOAAT K MX BOCMAIEHUIO
U PasBUTMIO TPOMBOTUYECKON MUKPOAHIMONATUM WK, TaK Ha3blBae-
MOMY, |g-MHAYLMPOBAaHHOMY 3HAOTENUANBHOMY MOBPENKAEHUIO Ky-
604YKOB, YTO ABNAETCA MPUYMHON HapyweHUA GUNLTPALMOHHON cro-
cobHocTv HedpoHa [36].

B psige ciyyaes NoBpeKAEHUE MOYEK HOCUT OCTPbIN XapaKTep
W, cornacHo AaHHbIM Hutchison CA et al (2011), B ero naToreHese 3Ha-
YMTENBHYIO PONb UTPAET Ype3mepHoe M3bbITouHOE BblgeneHune C/ILN
OMNyX0/IEBBIMU KNETKAMM M MACCVBHAsA 3aKynopKa MMM KaHasbLLEB MO-
uek [32]. Takoii TvN NoBpeKAEHUA NOYEYHOM NAPEHXMMbI, MO AaHHbBIM
aBTOPOB, B OCHOBHOM BCTPEYAETCA MPU MOJIHUEHOCHoW dopme MM,
a TaKXKe NPU CHUKEHUWM Pe3EpPBHbIX BO3MOKHOCTEN MOYEK BCAes-
CTBME WX BTOPUYHOIO MOBPEXAEHWA APYTMMM Hecneuupuyeckumu
BOCMANUTENbHBIMK NpoLeccamu. TakkKe B PasBUTUM M/UAK yxyaue-
HUM TEYEHWA NOYEYHON ANCOYHKLMK UrpatoT ponb umetowwmecs CCO,
runepKanbLuyeMms, MHOEKLMOHHbIE NMPOLIECChl, NPAMas UHBA3MA Nna-
PEHXMMbI NOYEK NNA3MATUYECKUMM KneTKamu [34].

Takum 06pa3oM, NOBPEKAEHUE MOYEK CO CHUMKEHUEM UX IKC-
KPETOPHOM GYHKLMU ABNAETCA OAHWM U3 K/OYEBbIX CPEAMN BCEX BO3-
MOHbIX 0CNI0XKHEHWUI MIM. OHO B 60/ILLUMHCTBE C/Ty4aEB YKE UMEET
MECTO NpW NepBUYHOIA AnarHocTuke MM, Kpome NpoYero, BO3MOKHO
OCTPOE €ro Pa3BUTHE Ha MOYBE KaK CHUNKEHWA PE3EPBHbBIX BO3MOMKHO-
CTell camol NOYKM, TaK M YpeamepHoi BbipaboTkm C/ILUN. Passutne
KapAWOPEHANbHOTO KOHTUHYYMa MPUBOAUT K YXYALIEHWIO TeYeHWs
KaK KapAuanbHbIX, Tak U MOYEYHbIX OCJIOKHEHWH, N ABNAIOTCA OAHUM
13 GaKTOPOB PaHHEN CMePTHOCTU NALMEHTOB.

KPUTEPUUN ANATHOCTUKU MM

XapaktepHbiMu ana MM asnatoTca HecneuMdUYHOCTb CUMNTO-
MaTUKM U CXOXKECTb €€ KIMHUYECKUX NPOABAEHMUI C ApyrMmu 3abo-
NeBaHVAMM, YTO ABNAETCA OAHOM U3 NPUYMH NO3AHEN ANArHOCTUKM.
Heobxoanmo oTMeTUTb, 4To MIM MOXKET nopaKaTb N1to60oii opraH 1 cu-
CTeMy OpraHu3ma, Bbi3blBasA TEM CaMbIM pPa3HOO6pa3Hble CUMMNTOMBI.

MpepnoxeHHble paHee Durie BG, Salmon SE kputepuu aua-
FHOCTMKM U cTagmupoBaHna MM (Durie-Salmon Staging) [37] n mex-
ZlyHapoaHas cuctema crtaguposaHua MM [38] B HacTosee Bpems
NPeaCcTaBnAT UCTOPUYECKUI MHTEPEC, TaK KaK MMEKT MHOMECTBO
HeA0CTAaTKOB M He OTBEYAIOT TPEHOBAHWUAM COBPEMEHHOW HayKK.

B sT0i cBA3W, MexayHapoaHou paboyeit rpynnoit no mueno-
me (International Myeloma Working Group — IMWG) 6biav npea-
NOXeHbl [AMarHOCTUYEeCKne Kputepuu, HocAwme HassaHve CRAB
(hyperCalcemia, Renal failure, Anemia and Bone lesions) [39]. B no-
cnenytouiem 66110 NpoBeAeHO He6ONbLIOE M3MEHEHWE STUX KpUTEPU-
€B 419 yo06CTBa UCNOMb30BaHUA B EKEAHEBHOMN KMHUYECKOW NMpPaK-
TWKe, @ TaK}Ke NPOBeAEeHUA Hay4HbIX nccnesosaHwmi [40].

Pa3Hoob6pa3sne M CXOXeCTb KAMHUYECKUX npu3HakoB MM c
APYTUMM MOHOK/IOHAIbHbIMM FaMManaTMAMK, a Takxe pa3paboTka
W BHeZpeHWe HOBbIX 1ab0PaTOPHO-UHCTPYMEHTANbHBIX METOAO0B WUC-
CNefloBaHUA ABWUCL OCHOBHbIMM B nepecmotpe CRAB-kpuTepues
avarHoctrkn MM. B atoit ceasu, IMWG B 2014 rogy 6biav npepio-
KEHbl YCOBEPLUEHCTBOBaHHbIE AMarHocTUYeckue Kputepum MM, Ko-
TOpble BKNKOYAOT B cebn:

. runepkanbupemmio (>2,75 mmonb/n);

®  XPOHMYECKYIO MOYEYHYH HEJOCTAaTOYHOCTb (KNMPEHC Kpea-

TUHWHA 40 MA/MWUH UK YPOBEHb KPEATUHMHA B CbIBOPOTKE
KpoBsu >173 MKMonb/n);
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which is one of the factors associated with delay in diagnosis of
MM. In addition, it should be noted that MM can affect any organ
and system, resulting in a variable clinical picture.

The previously proposed Durie BG, Salmon SE criteria for
diagnosing and staging MM (Durie-Salmon Staging) [37] and the
international staging system for multiple myeloma (MM) [38] are
currently of historical interest, as they have many shortcomings
and do not meet higher scientific standards.

In this regard, the International Myeloma Working Group
(IMWG) proposed diagnostic criteria called CRAB (hyperCalcemia,
Renal failure, Anemia and Bone lesions) [39]. Subsequently, these
criteria were slightly adjusted to make it more comfortable in dai-
ly clinical practice and scientific research [40].

The variety and similarity of the clinical signs of MM with
other monoclonal gammopathies, as well as the development
and implementation of new laboratory and instrumental diagnos-
tic methods, were the main reasons behind the revision of the
CRAB criteria for the MM diagnosis. In this regard, IMWG in 2014
proposed improved diagnostic criteria for MM, which include:

e hypercalcemia (>2.75 mmol/I)

e chronic renal failure (creatinine clearance <40 ml/min

or serum creatinine >173 pmol/I)

e anaemia (haemoglobin value <100 g/I)

e bone lesions: foci of osteolysis or a decrease in bone
mineral density with compression fractures on skeletal
radiography, CT, or PET/CT)

e clonal bone marrow plasma cells >10%

e 60% or greater clonal plasma cells on bone marrow ex-
amination

e serum involved/uninvolved free light chain ratio of 100
or greater

e more than one focal lesion on MRI that is at least 5mm
or greater in size [26].

These diagnostic criteria allow the widespread use of mod-
ern instrumental diagnostic methods for the diagnosis verifica-
tion and following up the pattern of regression and progression
of MM. Also, these criteria are helpful in the early detection of
target organ damage among high-risk patients, more accurately
predicting the survival outcomes.

In addition to anamnesis and clinical examination of MM pa-
tients, in all cases, the diagnosis of the disease should rely on lab-
oratory and imaging studies e results. The identification of MM
biomarkers more accurately determines the latent form of MM
and further clarify the nature of the disease course for the pre-
vention and appropriate treatment of patients with target organ
damage.

One of the main laboratory methods for diagnosing MM
is the detection of monoclonal immunoglobulins and their frag-
ments — sFLC. More than half of patients have monoclonal IgG,
in 25% of cases — IgA [41]. However, in up to 20% of cases, only
sFLCs are identified. In 0.5-3% cases, none of the biochemical
markers of MM is determined [26]. Furthermore, in most patients
with active MM, the revealed changes in the blood serum are
confirmed by the changes in urine, indicating renal complications
of MM [26]. At the same time, the sFLC detection is used to diag-
nose MM, and it is one of the evaluative criteria for the treatment
efficacy and a predictive factor for unfavourable outcomes [42].
The study results by Kyrtsonis MC et al (2007) showed the diag-
nostic accuracy of sFLC in predicting the five-year survival rate of
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e aHemuio (yposeHb remornobuHa <100 r/n);

®  MOPaXKEHWA KOCTHOW CUCTEMbI (0Yaru AM3nca UK CHUMKeE-
HWE MMHEPasIbHOMN MAOTHOCTM KOCTEW C KOMMNPECCUOHHDI-
MU MepenoMamm no AaHHbIM Jy4eBbIX METOL0B UCCNeao-
BaHMA);

®  Y3MEHeHMs KNeTOYHOro COCTaBa CbiIBOPOTKM KPOBM (MOHO-
KNOHaNbHbIMA NapanpoTeUH M MAa3MOKAETOUYHAA UHOUNb-
Tpawuus KOCTHOro mosra 210%);

®  ypOBEHb K/OHaNbHbIX NAA3MATUYECKMX KIETOK KOCTHOrO

mo3ra >60%;

®  KoHueHTpaumto C/ILUMU B coiBopoTKe Kposwm 2100;

*  0AMH U Bonee oyaros nopaxkeHus kocteit npu MPT nccne-

[0BaHuu [26].

[aHHble KpuTepuu NO3BOAAIOT LWMPOKO MCMO/Mb30BaTh COBpe-
MEHHbIe MHCTPYMEHTA/IbHbIE METOAbI AMArHOCTUKM C Lenblo Honee
TOYHON BepUPMKALMM AMArHO3a, a TaKKe OTC/eAUTb XapaKTep pe-
rpecca unu nporpeccupoBaHns MM. TaKKe Ha OCHOBAaHWMM AaHHbIX
KpUTEpMeB BO3MOXKEH PAaHHUI CKPUHUHE NOBPEXAEHNA OPraHOB-MU-
LIEHeW y L, BbICOKOTO PUCKa, Hamboee TOYHO MPOrHO3MPOBATb Bbl-
JKMBAEMOCTb MNaLMeHTOB.

Kpome KAMHWMKO-aHaMHEeCTUYeCKoro 06cnes0BaHMA NaLMeHToB
¢ MM, BO BCex C/ly4asx AMarHoCTMKa 3abonesaHunsa JoMmKHa 6asmpo-
BaTbCA HA AaHHbIX 1ABOPATOPHBIX M Iy4EBbIX METOL0B UCCEL0BAHMA.
OnpeaenexHne bruomapképos MM no3sonseT 6onee TOUHO BbIABUTD
CKpbITYto dopmy MM, a TakKe YTOUHUTb XapaKkTep eé TeyeHus, YTobbl
NPOBECTM NPOPUNAKTUKY WM afeKBAaTHOE /SIeYeHWe NaToNormm opra-
HOB-MULLEHEN.

OAHMM M3 OCHOBHbIX S1aBOPATOPHBIX METOAOB AMArHOCTUKM
MM aBnseTca onpegeneHne MOHOKAIOHAbHBIX UMMYHOM06YIMHOB
n ux pparmentos — C/ILUN. Y 6onee nonoBuHbI NaLMEHTOB BbiABAA-
€TCi MOHOK/IOHa/IbHbIN 1gG, B ueTBepTu cnyyaes — IgA [41]. o 20%
Habo4eHMI B KPOBM MAUMEHTOB BbisBAAloTCA Tosbko C/ILIN, a B
0,5-3% HabntoaeHW B KPOBM 6O/bHBIX HE OMPEAENseTcs HU OAUH U3
BUOXMMMYECKMX MapképoB MM [26]. CneayeT 0OTMETUTb, YTO Yy 60/1b-
LUMHCTBA NALMEHTOB C akTMBHOW MM, KpOME BbISBNIEHHbIX U3MEHE-
HWI1 B CbIBOPOTKE KPOBM, NOCAELHME TaK¥Ke NOATBEPKAAIOTCA NPU UC-
CNefoBaHUM MOYM, YTO CBUAETENLCTBYET O MOYEYHbIX OCNOKHEHMAX
MM [26]. BmecTe ¢ Tem, onpeaeneHue CLIM ncnonbayertcs He ToNbKo
B KayecTBe AMarHOCTMKM MM, HO U KaK OgMH U3 KPUTEPUEB OLIEHKM
3 deKTUBHOCTM NeYeHms, a Takke GakTopa HebAaronpUATHOrO UCXo-
Za [42]. MoaTsepKaeHMEeM TOMY ABMAIOTCA Pe3y/bTaTbl UCCEA0BAHNA
Kyrtsonis MC et al (2007), roe aBTopbl MOKa3anu, YTo AUarHOCTUYECKas
ToyHocTb CLI/IM B NPOrHo3upoBaHMA NATUAETHEN BbIXKMBAEMOCTHU Na-
LIMEHTOB cOCTaBWNa 82%, U PEKOMEHAYHOT 3TOT NMOKA3aTe/b B KauecTse
He3aBUCMMOro NPOTrHOCTUYECKoro dpakTopa ucxoga MM [43].

OpHako, no gaHHbIM Larsen JT et al (2013), cogepkaHue cBo-
604HbIX NErKMx Lenei B cbiBopoTke <100 umeno 6osee HU3KyLO cTe-
NeHb YyBCTBUTENBHOCTU (16%) B MPOrHO3MPOBAHUM ABYXNETHEN Bbl-
KMBAEMOCTU NaLMEHTOB, XOTA Npu ypoBHe ero 6onee 100 cTeneHb
YYBCTBUTENbHOCTM yBEeNUYmMnach 8o 98% [44].

O6Hapy:keHue benka beHc-[KoHca B Moye naumeHTos ¢ MM He
BCErAa BO3MOMXKHO, TaK KakK y OTAENbHOM rpynnbl 60/bHbIX OTMEYaeTCA
HecekpeTopHasd MM [26]. B cBA3u ¢ 3TUM, ANA e€ AMArHOCTUKK Lene-
€006pa3HO ONMPaTbCA Ha ApYrve KpUTepUn, npeanokeHHole IMWG, B
YaCTHOCTY, BbIAB/IEHME NNA3MATUYECKMX KIETOK B MyHKTATe KOCTHOO
Mo3ra.

MyHKLUMA KOCTHOTO MO3ra ABNAETCA OAHUM W3 KNIOYEBbIX B AU-
arHoctuke MM, npu MccnefoBaHUMM KOTOPOrO BbISBASIOTCA ABYX- U
TPEXbALEPHbIE ONYX0NEBbIE NAA3MaTUYECKMNe KneTku [26]. CornacHo
kputepnam IMWG gunarHos MM cTaBuTCA TOrga, Korga KOAM4ecTso
ONyXoNeBbIX MJ3a3MaTUYECKUX KETOK cocTasnseT bonee 10% B uc-

82%. Therefore, the authors recommend this parameter as an in-
dependent prognostic factor for MM outcome [43].

However, according to Larsen JT et al (2013), serum-free
light chain level <100 had a lower sensitivity (16%) in predicting
two-year patient survival, although, at a level of more than 100,
sensitivity increased to 98% [44].

Detection of Bence-Jones protein in the urine of patients
with MM is not always possible since some patients have a
non-secretory MM [26]. In this case, to make the diagnosis, it is
advisable to rely on other criteria proposed by IMWG, particular-
ly the identification of plasma cells in the bone marrow.

Bone marrow investigation is one of the keys in the diag-
nosis of MM, the study of which reveals neoplastic plasma cells
containing 2 or 3 nuclei [26]. According to the IMWG criteria, the
diagnosis of MM is made when the number of clonal plasma cells
is more than 10% in the studied aspirate [26]. Along with plasma
cells, a characteristic of MM is detecting their immature forms —
plasmablasts and proplasmocytes. In addition, their nuclei con-
tain characteristic Roussel bodies (hyaline intracytoplasmic and
intranuclear inclusions).

According to Rugal VI and Bessmeltsev SS (2009), in the
study of bone trephine biopsies of MM patients, five distinct
types of its lesion were identified: interstitial, diffuse, nodular, in-
terstitial-nodular and interstitial-endosteal [45].

Imaging studies (CT, MRI or X-ray) are performed to verify
bone lesions detected in more than 80% of patients. It should
be noted that when performing radiologic imaging, it is first nec-
essary to examine flat bones (scapula, bones of the pelvis and
skull, ribs and sternum). Since, in MM, where the first destructive
changes are detected in these sites. Then, it is recommended to
perform imaging studies of the bones in two dimensions, enhanc-
ing the chances of detecting foci of osteolysis [26].

The characteristic changes in the vertebrae detected by ra-
diologic imaging are the presence of low-energy fractures with
spinal cord compression. The latter is also possible when a tu-
mour process spreads into the spinal cord [46].

The detection of bone destruction depends on the stage of
the disease and therapeutic protocols. Lytic lesions of long tubu-
lar bones are rare. They are mainly localised in their proximal ar-
eas leading to thinning of the cortical layer and pathological frac-
tures [26].

Among the imaging techniques, positron emission tomogra-
phy (level of evidence (LE) IB), CT and MRI (LE lIA), radiography
(LE 11C) and densitometry (LE IlIA) have the highest diagnostic ac-
curacy [26].

Most often, patients undergo MRI, which, in addition to as-
sessing bone changes, makes it possible to obtain the most accu-
rate information about the state of the marrow, spinal and brain
also often affected by MM. Thus, according to Hillengass J et al
(2010), who studied the results of 149 MRI examinations of the
whole body in MM patients, focal lesions were detected in 28%,
multiple foci —in 15% of patients. Furthermore, the authors note
that the presence of multiple foci of bone destruction was highly
associated with a significantly increased risk of MM progression
(RR 4.05; 95% Cl: 2.1-6.2; p<0.001). The median time to progres-
sion was 13 months, and in 70% of patients, progression occurred
after 2 years [46].

Similar data are reported by Kastritis E et al (2014). In 65
patients with asymptomatic MM, MRI revealed one focal lesion
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cnefoBaHHOM MyHKTaTe [26]. Hapagy ¢ n1asmaTMYeckumMm KNeTKamu,
TaK¥Ke XapakTepHbiM Npyu MM sABnsieTca o6HapyKeHWe He3pesnbix X
¢dopm —nna3mobaacTos M NPONNA3MOLMTOB, B AAPE KOTOPbIX BbIABAA-
I0TCA XapaKTepHble Tenbla Pyccens (npeumnutatsl CLYIN).

CornacHo gaHHbim Pyrans BU, Beccmensuesa CC (2009), npu
nccnefoBaHUM KOCTHOTO MyHKTaTa y nauueHTos ¢ MM BbiaBAAoTCA
NATb XapaKTEPHbIX TUMOB €ro NOPAXKEHUA: UHTEPCTULMANBHBIN, ANd-
bYy3HbIN, HOAYNAPHBIWA, MHTEPCTULMAIbHO-HOAYAAPHLIA U UHTEPCTYU-
LManbHO-3HA0CTaNbHbIN [45].

Nyuesble metogbl uccneposanusa (KT, MPT uau peHTreHorpa-
¢dua) npoBogAaTca AnA BepudMKaLMM NOPaXKEHUA KOCTEN, KoTopble
BbiABNAOTCA Y 6onee 80% naumeHToB. CneayeT OTMETUTb, YTO MpwU
NPOBEAEHMN Ny4eBbIX METOLOB UCCNef0BaHMA, B NEPBYIO oYepesp,
HeobXxoAMMO UCCNeA0BaTb NAOCKME KOCTU (10MaToYHas KOCTb, KOCTU
Tasa 1 Yepena, pébpa 1 rpyamHa), Tak Kak npu MM nepsble AeCTPYK-
TUBHbIE U3MEHEHUA BbIABAAIOTCA MMEHHO B HUX. PeKomeHayeTtca uc-
CNefloBaHUe KOCTel B AABYX MPOEKLMSAX, FAe LUaHCbl BbIABNEHWA 04aros
OCTEe0/IM3MCa YBENNUNBALOTCA [26].

XapaKTepHbIMU M3MEHEHWMAMM NO3BOHKOB, BbIABAAEMbIMU NPU
Ny4eBbIX MeToAaxX UCCNeA0BaHUA, ABNAIOTCA HaIune HU3KO3HepreTu-
YECKMX NepeNoMOoB € KOMNpeccue CNMHHOro mMo3ra. MocneaHAA Bo3-
MOXXHa TaK¥Ke Npu npopacTaHuM OMyxoNeBoro npoLiecca B CMHHON
Mo3r [46].

Yactota BbIABNEHMA KOCTHbIX AECTPYKLMIA HanpAMYIO 3aBUCUT
KaK OT cTaguu 3abonesaHuA, Tak U XxapakTepa NPOBOAMMON Tepanuu.
MopaeHns AAMHHbIX TPYOUATbIX KOCTEWM HOCAT PEKUI XapaKTep K,
B OCHOBHOM, /IOKa/IN3YIOTCA B NMPOKCMMaJbHbIX UX OTAENax B BuAae
WCTOHYEHMA KOPTUKAZILHOTO C/10A M Pa3BUTUA NaTONOTMYECKUX nepe-
nomos [26].

Cpeam nyyesblx METOAOB MUCCIEA0BaHUA HAaMBObLLYIO AUArHO-
CTUYECKYIO TOYHOCTb MMEET NO3UTPOHHO-IMUCCUOHHAA ToMorpadus
(ypoBeHb aokasatenbHocTu (YA) IB), KT u MPT (YA lIA), peHTreHorpa-
dua (Y4 1IC) n aeHcuTometpua (YA, 111A) [26].

Hanbonee yacto nauueHTam BbinonHsaetca MPT, koTopas, Kpome
OLLEHKM KOCTHbIX U3MEHEHMWIA, N03BOAAET NONYYUTb Hambonee TOUHYLO
MHGOPMaLMIO O COCTOAHUM KOCTHOFO, CMIMHHOTO M FON0BHOMO MO3ra,
KOTOpble Takxe nopaxatotca npu MM. Tak, no gaHHbim Hillengass J
et al (2010), nsyyaBwux pesynbtatbl 149 MPT uccnefoBaHuii Bcero
Tena y nauveHtos ¢ MM, oyarosble nopaeHusa BbiaBaeHbl Y 28%,
MHOeCTBeHHble ovarvt — y 15% naumeHToB. ABTOpPbI OTMEYAIoT, YTO
Ha/IM4YMe MHOMKECTBEHHBIX 04aroB KOCTHbIX AECTPYKLMIA MMENO BbICo-
KYH0 aCCOLMALMIO CO 3HAYUTE/IbHBIM YBEIMYEHNEM PUCKA NPOrpeccu-
posaHua MM (OP 4,05; 95% OW: 2,1-6,2; p<0,001). CpenHee Bpems
£10 nporpeccupoBaHma coctaBnano 13 mecaues, a y 70% naumeHToB
NPOrpeccupoBaHmne HacTynuao Yepes 2 roga [46].

AHanoruyHble gaHHble NPMBOAAT M Kastritis E et al (2014), rae y
65 nauueHToB ¢ 6eccumntomHort MM npu MPT ogHO o4arosoe nopa-
eHue obHapyxeHo B 14% cnydaes, Yepes 2 roga — B 69% u yepes 3
roaa — B 85% HabnoaeHuin [47].

Takum 06pa3om, NpUMeHEeHWEe AMarHOCTUYECKUX KpUTepues,
paspabotaHHbix IMWG, a Takxe npoBeaeHMe AOMOSHUTENbHbIX Me-
TOA0B WUCCNIEA0BaHUA MO3BONAIOT C 6ONbLLOK TOUHOCTBIO AWUAFHOCTU-
poBaTb MM, a TaKe eé 0CNOXKHEeHMA.

JIEMEHME

M3-3a Toro, 4yto MM B OCHOBHOM AMarHOCTUpyeTca cpeau auy,
CTapy4ecKoro Bo3pacta ¢ KOMOPOUAHLIM GOHOM, CTpaTEerua feveHus
ZlOMKHa bbITb HanpaseHa He TObKO Ha Tepanuio OCHOBHOIO 3abone-
BaHMA, HO M Ha HUBENIMPOBAHWE HEraTUBHOTO UX Bo3aelcTeua Ha CCC,
neyeHb U NoYkK [20, 27]. BmecTe ¢ Tem, Cam OnyXoneBol NpoLecc, Ae-
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in 14% of cases, after 2 years —in 69%, and after 3 years —in 85%
of patients [47].

Thus, using the diagnostic criteria developed by the IMWG
and additional methods of investigation make it possible to diag-
nose MM and its complications with high accuracy.

TREATMENT

Since MM is a common disease among the elderly, often
with multiple comorbidities, the treatment strategy should treat
the underlying disease and alleviate the impact of comorbid fac-
tors affecting the CVS, liver and kidneys [20, 27]. At the same
time, the cancer process per se, being incurable, has a direct or
indirect adverse influence on the CVS, hepatic and renal paren-
chyma [1, 4]. In addition, additional investigations, in particular,
MRI or CT imaging with intravenous contrast administration, can
also lead to kidney damage [26].

Success in preventing and timely treating cardiac, renal, he-
patic and pulmonary complications is achievable only if an inter-
disciplinary approach is adopted, ensuring sufficient focus on the
attainment of remission of the tumour process and the avoidance
of target organ damage [20, 40].

The development and introduction of new drugs, as well
as the elucidation of the main links of the pathogenesis of MM,
secured significant success in the treatment of the disease, in-
cluding not only in an increase in the five-year survival rate but
also in a substantial decrease chemotherapy-induced cardiorenal
complications [1-4, 26].

Currently, two treatment tactics are employed depend-
ing on the patients’ age, the spread of the tumour process, the
duration of the disease, and other factors. Based on the IMWG
recommendations, for the newly diagnosed MM patients under
60-65 years of age with minimal risk factors for cardiovascular,
pulmonary, and renal complications, high-dose chemotherapy
(HDC) is administered, followed by hematopoietic stem cell trans-
plantation [48]. In older patients with comorbidities, combined
palliative treatment is used without high-dose chemotherapy and
stem cell transplantation [49, 50].

Despite all the advances in haematological oncology, good
responses to MM treatment are not achieved in all cases. The ex-
acerbation of comorbidities and the adverse effect of HDC are the
factors of unfavourable outcomes in elderly patients and a low
five-year survival rate [51].

Challenges in treatment also arise in the settings of end-
stage renal failure. According to the IMWG recommendations,
in all patients with MM, the severity of renal excretory function
should be determined (grade A) before treatment has com-
menced since renal complications of MM are observed in up to
72% of cases. High-dose dexamethasone is recommended to use
for at least the first month of treatment (grade B). No dose ad-
justment of thalidomide is required due to a lack of nephrotox-
icity (grade B). Lenalidomide is effective and safe, mainly in pa-
tients with early CKD (stage I-Ill) (grade B). Lenalidomide (grade
B) is recommended for programmed dialysis patients with severe
renal injury, with dose reduction as required. HDC with autolo-
gous stem cell transplantation (with melphalan 100-140 mg/m?)
therapy can be used in patients with renal impairment (grade C)
[48].

A worldwide multicenter study carried out by scientists
from 24 countries in Europe, North America and the Asia-Pacif-
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NAACb MHKYPabenbHbIM, MMEET NPAMOE UM KOCBEHHOE HeraTMBHOE
BAnAHMe Ha CCC, NneYEHOYHYIO0 M noYeyHyto napeHxumy [1, 4]. Kpome
TOro, NPOBOAMMbIE AONONHUTENbHBIE METOAbI UCCAIEL0BAHUA, B YaCT-
HocTM MPT mnn KT ¢ BHYTPMBEHHbBIM KOTPACTUPOBAHMEM, TOXKE MOTYT
NPUBECTU K peHabHbIM NOBPEXAEHUAM [26].

Ycnexv B NpoduAakTUKe M CBOEBPEMEHHOIN KOPPEKLIMM cepaey-
HbIX, MOYEYHbIX, MEYEHOUHBIX U NETOYHBIX OC/OMKHEHWI BO3MOMHbI
TONBKO MPU COBNIOAEHUM MEXAMCLMMAMHAPHOTO NOAX0Aa, Koraa
YOENAeTca [0CTaTOYHOE BHUMAHME He TOSIbKO PEMMUCCUM ONYX0NEeBo-
ro NPOLLEeCca, HO U COCTOAHMIO OpraHoB-muLeHel [20, 40].

CnepyeT OTMETUTb, YTO Havyano XXI Beka, B CBA3M ¢ pa3paboTKoi
1 BHEAPEHNEM HOBbIX IEKAPCTBEHHbIX CPEACTB, @ TaK¥Ke BbIACHEHWEM
OCHOBHbIX 3BEHbEB NaToreHe3a MM, XxapaKTepu3yeTca 3HaYUTE/IbHbI-
MM yCNexamMmn B NeYEHWUM SAHHOM NAaTONOMM, 3aK/IOHAOWMMUCA He
TONIbKO B YBE/IMYEHUW NATUIETHEN BbIXKMBAEMOCTU MALMEHTOB, HO U
B 3HAYUTE/NIbHOM YMEHbLIEHUM aCCOLMMPOBAHHBIX C XMMUOTEPanuen
KapAMopeHanbHbIX NoBpexaeHun [1-4, 26].

Ha cerogHAWHMIN AeHb U3BECTHO ABe TaKTUKU NeYeHus, Ko-
TOpPble 3aBUCAT KaK OT BO3pPacTa NaLMEHTOB, TakK U OT CTENeHu pac-
NPOCTPAHEHHOCTM OMYX0/MIEBOrO NPOLLECca, AAaBHOCTM 3aboseBaHus
N MHOTMX Apyrux ¢akTopos. CornacHo pekomeHgaumnam IMWG npum
nepsu4HOM anarHoctmke MM y aunw, monoxe 60-65 net ¢ MUHUManb-
HbIMWU GaKTOpamu pUCKa CepPAEYHO-COCYAMUCTbIX, NEFOYHBIX U MOYey-
HbIX OCNIOHEHWI NPOBOANTCA BbICOKOA03HAA XummoTepanua (BXT) ¢
nocaesytowwein TpaHcNAaHTaUMen reMONOSTUYECKMX CTBONOBbLIX Ke-
TOK [48]. Y naumeHTOB 60/1€€ NPEKIOHHOIO BO3pacTa C KOMOPOUAHbIM
boHOM NpoBoAATCA KOMOVMHUPOBAHHaA NasMaTMBHAA Tepanua 6es
BbICOKOZO3HOM XMMMUOTEPANWM U TPAHCMAAHTALMM CTBONOBbIX KNETOK
[49, 50].

BmecTe ¢ Tem, HECMOTPA Ha BCe AOCTUMKEHWUA B OHKOTeMaToso-
rMmn, 3GPEKTUBHOCTL eyeHns MM oTMeyaeTca He BO BCEX CNyYasX,
a Hannume KomopbuaHoro ¢oHa, 060CTpeHME XPOHUYECKMX COMyT-
CTBYIOLLYX 3a60/1€BAHUIA, @ TaKKe HeraTuBHoe BansHue BXT asaatotca
bakTopammn HebnaronpuATHOrO Ucxofa 3abosneBaHusA y NauMeHToB
MOMWNOTO BO3PacTa M HEBGO/IbLLOTO NPOLEHTA UX NATUAETHEN BbIXKM-
BaemocTy [51].

CnoXkHOCTM Tepanumn TaKKe BO3HWUKAKOT NPU IEYEHUM NaLMEH-
TOB, UMEIOWMX TEPMMHANbHbIE CTAaAMWU MOYEYHOTO MOBPEKAEHMA.
Tak, cornacHo pekomeHaaumam IMWG scem naupneHtam ¢ MM nepep,
NeyeHnemM HeobXoaMMO ONPELENUTL CTENEHD HAPYLLEHUA IKCKPETOp-
HOM dyHKUMK nouek (YA, cTeneHb A), Tak Kak Ao 72% ciydaes oTme-
4aloTcA noyeyHble ocnoxHeHna MM. Mpu neyeHnn gekcamMeTasoH B
BbICOKMX [03aX PEKOMEHIYETCA MCMO/b30BaTb, KaK MUHUMYM, B Te-
yeHWe nepsoro mecaua neveHun (YA, creneHb B). Koppekuumn fo3bl
TaAMaomuaa He TpebyeTtca u3-3a oTcyTCTBUA HedpoToKeMyHoCTK (Y,
cteneHb B). NleHanngomug, spdekTnBeH 1 besonaceH, raBHbIM 06-
pa3om, y NaLMeHTOB ¢ HauyanbHbiMKU Gpopmamm XBIT (I-1l ctagum) (YA,
cTeneHb B). MauyeHTam ¢ TAKENBIM NOYEYHbIM NOBPEXKAEHMEM, HAX0-
AALMMCA HA NPOrPAaMMHOM AMann3e, PEKOMEHAYETCA NeHANUAOMUA,
(YA, cteneHb B) c ymeHblueHNeM 403bl N0 Mepe HeobxoammocTu. BXT
C TpaHCNAaHTaLMeld ayTONOMMYHbIX CTBOMIOBbLIX KNeToK (¢ mendana-
Hom oT 100 go 140 Mr/m2) BO3MOXKHa Y NALMEHTOB C NOYEYHbIM MO-
BpexxaeHuem (YA, creneb C) [48].

B MHOroueHTpoBOM MCCNefoBaHUM YY€HbIX M3 24 cTpaHax Es-
ponbl, CeBepHol AMepuKM U A3MATCKO-TUXOOKEAHCKOrO pPervoHa,
rae NPOBOAWAOCH CPAaBHEHWUM 3PGEKTMBHOCTM ABYX CXEM NeYeHuA
(M3aTyKCcMMab + nomanuaomma, + AeKcameTasoH) 1 (nomanmaommna +
[leKcameTasoH), 6bI10 NoKa3aHo, YTo NpK CpeaHeMm CPoKe Habaoae-
HuA 11,6 mecsALeB, MeanaHa BbXKMBaeMoCTU 6e3 MporpeccupoBaHms
MM coctasuna 11,5 n 6,5 mecaues cootsetctBeHHO (p=0,001). He
MMENOCb 3HaYMMBIX PA3/IMUMIA MO YACTOTE HEXKEeNaTebHbIX ABAEHUM

ic region, on completion of the effectiveness of two treatment
regimens (isatuximab + pomalidomide + dexamethasone) and
(pomalidomide + dexamethasone) showed that with an average
follow-up of 11.6 months, the median progression-free survival
in MM patients was 11.5 and 6.5 months, respectively (p=0.001).
Furthermore, there were no significant differences in the inci-
dence of fatal adverse events, reported as 8% and 9% of patients
in both groups, respectively [52].

Another study comparing the efficacy of elotuzumab + po-
malidomide + dexamethasone with pomalidomide + dexametha-
sone showed that the response to therapy in the first and second
groups was 53% and 26%, respectively (p<0.001). In addition, the
medium progression-free survival in MM patients was 10.3 and
4.7 months, respectively (p<0.001) [53].

In a randomised, open-label study within the OPTIMISMM
clinical trial, the efficacy and safety of triple-combination therapy
(pomalidomide + bortezomib + dexamethasone) in patients with
recurrent or refractory MM was assessed. It was noted that the
administration of pomalidomide in addition to bortezomib and
dexamethasone increases patient survival by an average of 11
months. However, serious adverse events were reported in 57%
and 42% of patients with and without pomalidomide, respective-
ly [54].

Analysis of the literature data shows that every year the
emergence of new drugs for the treatment of MM allows to
slightly improve therapeutic efficacy and increase the survival
rate of patients. However, despite impressive progress in the
therapy of the disease, MM remains incurable. Therefore, further
research is needed to find a solution to the problem. The main
goal of any treatment regimen is to increase the rate of positive
response and reduce the incidence of complications and deaths
[55].

The main predictors of unfavourable outcomes are male
gender, advanced age, delay in the diagnosis of the disease, the
presence of many foci of bone destruction, comorbidities, lack of
response to chemotherapy, and the development of various non-
specific complications. Thus, according to Blimark C et al (2015),
patients with MM had a 7-fold (RR 7.1; 95% Cl: 6.8-7.4) increased
risk of developing any infection, including bacterial and viral,
7-fold and 10-fold, respectively. Furthermore, according to the
authors, infection was the leading cause of 22% of deaths after a
year of follow-up. Therefore the authors recommend developing
new drugs that affect the incidence of infectious complications
[56].

Another critical issue in treating elderly patients is the lack
of uniform recommendations for preventing cardiorenal compli-
cations. Thus, according to Kistler KD et al (2012), among 22076
patients with MM, cardiac comorbidities were diagnosed in 63%
of cases, including arrhythmia (14%), coronary artery disease
(14%), and chronic heart failure (8%). At the same time, more
than 70% of MM patients developed cardiac complications during
treatment, and therefore their timely diagnosis and appropriate
treatment are highly recommended [57]. Furthermore, other
studies have demonstrated that concomitant CVD at the time of
MM diagnosis was found in 48.1-57%, correlating with age, gen-
der and stage of the disease [58, 59].

A study by Hari P et al (2018) showed that among 628 pa-
tients, the incidence of CVD and/or CKD increased from 47.7% at
the time of MM diagnosis to 67.8% at the time of the first re-
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C NIeTaNbHbIM UCXOA0M, KOTOPbIV Bbin 3aperncTpupoBaH y 8% u 9%
nauuMeHToB 06enx rpynn COOTBETCTBEHHO [52].

B Apyrom uccnenoBaHum, rae cpaBHMBanach 3GGEKTUBHOCTb
310Ty3ymab + NOMannaomua + AeKcameTasoH C MoMannaomua,
+ fleKcameTasoH, 6bln10 NOKasano, YTo OTBET Ha Tepanuio B nep-
BOW M BTOpOW rpynnax coctaBnseTt 53% u 26% cOOTBETCTBEHHO
(p<0,001). CpegHaa MMHMMaNbHAA BbIXXKMBaeMOCTb 6e3 nporpec-
cuposaHmna MM coctasuna 10,3 n 4,7 mecAues COOTBETCTBEHHO
(p<0,001) [53].

B paHAOMM3MPOBAHHOM OTKPLITOM WCCNEL0BAaHWMM B pPamMKax
npoekta OPTIMISMM trial investigators 6bina oueHeHa 3¢derTus-
HOCTb M 6€30MacHOCTb TPOWHOWM KOMBMHMPOBAHHOW Tepanuu (Nnoma-
maomupa, + 6opTe3oMmnb + LeKCaMeTasoH) y NaLMEHTOB C PeLuanBu-
pytowLeit unm pedpakrepHoii MM. Bblio OTMEYEHO, YTO Ha3HaYeHUe
nomanuaomuaa AONONHUTENBHO K BopTe3oMUOY U AeKCaMETa3oHY
YBE/IMYMBAET BbI*KMBAEMOCTb NALMEHTOB B CpeaHeM Ha 11 mecAues.
Cepbé3Hble HeKenaTesbHble ABAEHUA OblAM 3aperncTpmMpoBaHbl Y
57% v 42% nauMeHTOB COOTBETCTBEHHO C M 6e3 NpUMeHEHNA NOMa-
nmpomuaa [54].

AHann3 faHHbIX IMTEPaTypPbl NOKa3bIBAET, YTO C KAaXKAbIM rO40M
NoABNEHME HOBbIX 1EKAPCTBEHHbIX CPEACTB B NeveHnn MM nossons-
€T HECKONbKO YNYYLLIUTb pe3y/bTaTbl TEPANUK U YBEUYNUTD BbIXKMBae-
MOCTb MaumeHToB. OgHAKO, HECMOTPA Ha BCe NPEANOCHIIKY, AaHHOe
3abos1eBaHMe B HACTOsILLEE BPEMSA ABNAETCA MHKYPabenbHbIM, U Heob-
XOZAMMbI AafbHENLWMe HAayYHble UCCNe0BaHUA ANA PeLeHMs AaHHOM
npobnembl. OCHOBHOM LeNbto 1060 CXEMbI IEYEHNS ABNAETCS YBE-
JMYEHUE YacTOTbl NONOKUTENBHOTO OTBETA M YMEHbLUEHWE YacTOoTbI
OCNOXHEHWUI U NIeTaNbHbIX Cxoa08 [55].

OCHOBHbIMW MPOrHOCTUYECKUMU  daKTOpamMKU HebnaronpuaT-
HbIX UCXOLOB ABAKTCA MYMKCKOM MOA, NOXKMAOW BO3PACT, NO34HANA
[AMarHocTMKa 3aboneBaHusA, HaZIMUME MHOMKECTBA O4aroB KOCTHbIX
LeCTpyKUMiA, KomopbuaHbiit GoH, OTCYTCTBME OTBETA HA XMMMUOTEPA-
MUI0, @ TAK¥KE Pa3BUTUE Pa3/IMYHbBIX HECNELMPUUECKMX OCNOKHEHU.
Tak, cornacHo gaHHbim Blimark C et al (2015), naupeHTsl ¢ MM nmenu
7-KpaTHbiit (OP 7,1; 95% [W: 6,8-7,4) NOBbILUEHHbIV PUCK Pa3BUTUA
N060I MHPEKLMK, B TOM YnCNe BaKTepUanbHOM B 7 pas, BUPYCHON — B
10 pas. Mo gaHHbIM aBTOPOB, Yepe3 rof HabaAeHUA MHOEKLMA Bbina
OCHOBHOW NPUYNHOM 22% NeTasbHbIX MCXOLOB, B CBA3M C YEM aBTOPbI
PEKOMEHAYIOT pa3paboTKy HOBbIX NPENapaToB, BANAIOLLMX Ha YacToTy
WHPEKLMOHHbIX OCNOXKHEHWI [56].

BmecTte ¢ Tem, ApyrM BayKHbIM BOMPOCOM Tepanum NOXUAbIX
NaUMEHTOB ABNAETCA OTCYTCTBME eAMHbIX PEKOMEHAALUMI no npodu-
NaKTUKe KapAMOpPEeHaNbHbIX OCNOMHEHMI. Tak, COMAcHO AaHHbIM
Kistler KD et al (2012), cpean 22076 naumeHToB ¢ MM, conyTcTayio-
Waa cepaeyHan natonorna bbina guarHocTMpoBaHa B 63% ciyyaes,
B TOM yucne y 14% otmevanacb aputmud, y 14% — mwemmnyeckasn
6onesHb cepaua, y 8% — XpoHWYecKas cepaeyHan HeAoCTaTOYHOCTb.
BmecTe ¢ Tem, aBTOpbl OTMeYatoT, 4To y 6onee 70% naumeHtos ¢ MM
BO BpPEMA /IeYEHWA Pa3BUANCDL CEPAEYHbIE OCNOMKHEHMUA, B CBA3N C
YeM PeKOMEH/YIOT CBOEBPEMEHHYHO UX AMArHOCTMKY U afieKBaTHYIO
Koppekumio [57]. B page apyrux uccaefoBaHuii 6b110 NPOAEMOHCTPU-
poBaHo, uTo conyTcTaytome CC3 y nauneHTos ¢ MM npu nepsuYHoOi
[AMarHoCTMKe OHKOMaToNorMmn umenn mecto B 48,1-57% HabnogeHuin
N KOPPENMPOBAAN He TOIbKO C BO3PAcTOM M NOJIOM, HO U CO CTaguen
3abonesaHus [58, 59].

B nccnesosaHuu Hari P et al (2018) 6bi10 nokasaHo, YTo cpe-
Ay 628 nauuneHTos yactota CC3 u/wam XBM yseanumnacs ¢ 47,7% npu
nepsmMyHom auarHose MM po 67,8% npu nepsom eé peunamse. o
[laHHbIM aBTOPOB, Hannume XBIM (OP 1,51; 95% AW: 1,01-2,26) u CC3
(OP 1,75; 95% AM: 1,03-2,96) KaK B OTAENbHOCTH, @ TaKXKe B KOMBU-
Hauuum (OP 1,95; 95% AM: 1,29-2,93;) 6b110 CBA3AHO C MNOBbIWEHHbIM
PUCKOM NeTanbHbIX Mcxogos [60].
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lapse. According to the authors, the presence of CKD (RR 1.51;
95% Cl: 1.01-2.26) and CVD (RR 1.75; 95% Cl: 1.03-2.96) alone or
in combination (RR 1.95; 95% Cl: 1.29-2.93;) was associated with
an increased risk of death [60].

In this regard, according to the recommendations of the Eu-
ropean Society for Medical Oncology and the European Society
of Cardiology, the following principles should be followed in MM
patients treatment [61]. First, before commencing any type of
treatment with a potential risk of cardiotoxicity, it is necessary to
further examine patients for CVD, assess their RFs and carry out
therapy to reduce RFs impact. Secondly, it is essential to evalu-
ate the initial status of the CVS based on the parameters of blood
pressure, ECG and echocardiography [62]. In addition, it is recom-
mended to assess the left ventricular ejection fraction, the geom-
etry of the cardiac chambers, and the structure and function of
the valve apparatus. Moreover, finally, cardiovascular monitoring
is necessary during the treatment or remission and screening for
early signs of its damage. In cases of cardiac complications de-
velopment, the decision to continue the MM treatment is made
individually, taking into account the potential benefits and harms
of the therapy.

CONCLUSION

Literature data show that MM has unclear patterns of the
disease distribution, and there are trends in rising incidence. One
of the main reasons for the increase in the incidence of MM is
considered to be an increase in the life expectancy of the popula-
tion, especially among men, as well as the impact of adverse en-
vironmental (exposure to ionising radiation causes DNA damage
and mutation) as well as host factors, including obesity and au-
toimmune processes. At the same time, a plausible explanation
of the higher incidence of MM in some regions, and the lower in
others, has yet to be received, requiring further research.

Damage to the heart, lungs, and kidneys is one of the fre-
guent manifestations and complications of MM, in combination
leading to mutual burdening and resulting in early unfavourable
outcomes. In this regard, there is a sheer need to carry out com-
prehensive research on the early diagnosis and target organ com-
plications of multiple myeloma.

Despite the development and introduction of new drugs
and treatment methods, the long-term survival rates of MM pa-
tients remain at a low level. Therefore, there is a need for further
research aimed at improving treatment outcomes.
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B cBA3K C 3TUM, cOrNacHO pekomeHdaumam Esponeiickoro 06-
LecTBa MeaMUMHCKOM OHKonorum (European Society for Medical
Oncology) v EBponelickoro obuiectsa kKapamonoros (European Society
of Cardiology) npu nevenunmn naupeHTos ¢ MM HeobX0AMMO PYKOBOA-
CTBOBATbCA CNEAYHOLWMMU NpUHUMNaMKM [61]. Bo-nepBbix, 40 Hayana
Noboro BUAA NIEYEHUS, MMEIOLLETO MOTEHLMANbHBIA PUCK Kapamo-
TOKCMYHOCTM, HeobXoaMMO A006CNe0BaTb NALMEHTOB Ha NpesmeT
CC3 1 nx PP 1 npoBecTM NapannenbHyo Ux Koppekumo. Bo-8Topblx,
HeobxoayMa oLeHKa ncxofHo dyHKLmmn CCC Ha OCHOBaHMK Napame-
TpoB AL, KT 1 3xoKT [62]. PekomeHayeTca 0cobo oLeHNTb GpaKLmio
BbIOPOCA /IEBOTO KeyA0UKa, FEOMETPUIO NONOCTEN CepALa, a TaKke
CTPYKTYPY M OYHKLUMIO KnanaHHoro annapata. M, HakoHel, B nepu-
0f, NPOBELEHUA NeYeHUA UAN pemuccumn 3abonesaHua Heobxoamm
NPOrpamMMMpPOBaHHbIA KOHTPOAb GyHKUMOHMpoBaHua CCC, a Takxke
PaHHWUI CKPUHUHT NPU3HAKOB €€ nopaeHus. B cayyasx passutus
KapAuanbHbIX OCOXKHEHWUIA peLleHne 0 NPOAC/IKeHUN nedeHna MM
NPUHUMAETCA UHAMBUAYANbHO C YY4ETOM NOMb3bl U BpeAa NPOBOAU-
MOV Tepanuu.

3AKNIOYEHUE

AHanM3 JaHHbIX IUTEPaTypbl NOKa3blBaeT, YTo, XotaA MM u ume-
€T HeOAHO3HaYHbIV XapaKTep PacnpoCTPaHeHUA, OfHAKO OTMeYaeTca

TeHAEHUMA K exerogHomy eé pocTy. O4HMMM M3 OCHOBHbIX NPUYMH
pocta 3aboneBaemocty MM CuMTalOTCA YBEAWYEHWE NPOLO/KM-
TENIbHOCTU KU3HU HaceneHus, OCODEHHO Cpean MYMKUMH, a TaKKe
BO3ZEMCTBME HeraTMBHbIX HaKTOPOB OKPYMKalOLLEW cpeabl (MyTauum,
BO34eiCTBMA MOHU3UPYIOLLETO U3NYYEHUA) Ha OPraHWU3M, OXKUPEHME,
a TaKXe ayTOMMMYHHble npoueccbl. Bmecte ¢ Tem, ocTaérea A0 KoHUA
HeBbIACHEHHOM YacTas BCTpeyaeMocTb MM B 0fiHWX permoHax, 1 Hau-
MeHbLUas — B APYruX, Y4TO TPeBYEeT HayYHbIX U3bICKaHWA.

MospexaeHna cepaua, NErKMX U NOYEK ABNAIOTCA OAHUM U3 Ya-
CTbIX MPOABNEHUM, @ TaKXKe 0cNoXHeHUH MM, coyeTaHHas BCcTpeyae-
MOCTb KOTOPbIX NPUBOAMUT HE TONbKO K B3AUMHOMY OTArOLLEHUIO, HO
W ABNAETCA OAHWMM M3 GAKTOPOB PaHHUX HEBNAroNpPUATHBIX UCXOA0B.
B cBA3M C 3TMM, UMeeTcA HeOBXOAMMOCTb B BbIMONHEHUU Hay4YHbIX
nccnefoBaHW NO paHHel AMarHOCTUKe M NPOodUNaKTUKe pa3BuUTUA
BUCLLEPA/IbHBIX OCNIOXKHEHNUM MM.

HecmoTps Ha pa3paboTky 1 BHELPEHWE HOBbIX JIEKAPCTBEHHBIX
CPeACTB U METOA0B NIeYeHMsA, YacToTa BbI)KMBAEMOCTM NALMEHTOB B
OTAANEHHOM Nepuoae OCTAETCA Ha HU3KOM YPOBHE, B CBA3N C Yem U
3[eCcb UMeeTc He0BXOAMMOCTb B NPOBEAEHWUM AabHENLINX HAYYHbIX
M3bICKaHWI, HaNPaBAEHHbIX Ha y/yULLIeHWe Pe3yNbTaToB eYeHUs.
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DAKTOPBI PA3BUTHUS PEHUUAVNBHBIX BEHTPA /IbHBIX I'PBI2K

M.X. MAAMKOB!, ®.5. BOKMEB?, O.M. XYA0MA0AOB!, ®.M. XAMIAOB!, .T. XOMU/OB!, H.A. MAXMA /AKY/1IOBA?

1 Kadeapa xupypruyecknx 6oaesneit N0 2 um. akaa. H.Y. Yemanosa, Taa>XUKCKuil rocyAapCTBeHHBIN MeAVIIMHCKUI yHUBepcuTeT uM. AGyaan ubun Cuno,
Aymante, Peciybanka TagXKukucran
2 PecrryGamMkaHCKMiT HayYHBII LIGHTP cepAeYHO-cocyAucToit xupyprun, Adymante, Pecriybanka Tagxukucran

3 Kadeapa rororpadudeckoit aHatoMuu u oreparuBHou Xupypruu, TaaXXKMKCKMil rocyAapCTBeHHbI MEANIIMHCKMIT yHuBepcuTeT uM. Abyaan ndoun Cusxo,
Aymanbe, Pecrybanka Tagxukucran

B cTatbe NpeacTaBneH aHaNM3 OTEYECTBEHHOMN W 3apyBesKHOM MTepaTypbl, MOCBAWEHHON PA3HOBMAHOCTAM MPbK NepeaHen BPIOWHON CTEHKM
(rNBC). AHanus nokasasn, yto IMBC asnaoTcA Hanbonee pacnpocTpaHEHHOW naTonorueit cpeau abooMUHAIBHBIX XMPYPruyeckux 3abonesaHuil.
0606LweHbl GaKTopbl, CNOCOBCTBYIOLME PA3BUTUIO BEHTPA/IbHBIX PELMAMBHBIX 1 nocieonepauunoHHbix IMBC. MpuseaeHbl CTaTUCTUYECKUE AaHHbIE,
CBMAETENbCTBYIOLME O YACTOTE MX PA3BUTHA, PACCMOTPEHbI MPUYMHBI PA3BUTHA PeLyAMBA NAaTONOMMKU. PaccmMaTpUBatOTCA acneKTbl Pa3BuTUA abaomu-
HaNIbHOTO KOMMAPTMEHT CUHAPOMA M THOWHO-CENTUYECKMX PAHEBbIX OC/IOMHEHMI, a TaKKe BAUAHUA PA3INYHBIX OC/IOMHEHMIA HA UCXOA ONePaTUBHbIX
BMELLATE/bCTB.

KnioueBble cnoBa: peyudusHsie U nocaeonepayuoHHbIe 8eHMPAsbHbIE 2PbiX(U, 8HYMPUBPIOWHAA 2unepmeH3us, a600MUHAbHbIL KoMIapmmeHm
CUHOPOM, HEHAMAXCHAA 2EPHUONAACMUKG.

Ana umtupoBanua: M.X. Manukos, ®.6. bokues, 0.M. Xygoingonos, ®.M. Xamuaos, U.T. Xomnaos, H.A. MaxmagrynoBa. ®akTopbl pasBUTUA PELUANBHBIX
BEHTPasIbHbIX rPbIX. BecmHuk AsuyeHHsl. 2021;23(3):410-7. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-410-417

FACTORS PREDISPOSING TO RECURRENT VENTRAL HERNIA

M.KH. MALIKOV?, E.B. BOKIEV? O.M. KHUDOYDODOV!, EM. KHAMIDOV', I.T. KHOMIDOV?,
N.A. MAKHMADKULOVAS3

1 Department of Surgical Diseases No 2 named after Academician N.U. Usmanov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan
3 Department of Operative Surgery and Topographic Anatomy, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

A literature review on the types of hernias of the anterior abdominal wall (HAAW) is presented. The analysis shows that HAAW are the most common
pathology among abdominal surgical diseases. The factors contributing to development of ventral recurrent and postoperative HAAW are summarized.
Statistical data indicating their incidence are presented, the causes of the pathology recurrence are considered. Different aspects of development of
the abdominal compartment syndrome and septic purulent wound complications are discussed, and the influence of various complications on the
outcome of surgical interventions are considered.

Keywords: Recurrent ventral hernia, postoperative ventral hernia, intraabdominal hypertension, abdominal compartment syndrome, tension-free
hernioplasty.

For citation: M.Kh. Malikov, F.B. Bokiev, 0.M. Khudoydodov, F.M. Khamidoy, I.T. Khomidov, N.A. Makhmadkulova. Faktory razvitiya retsidivnykh ventral’nykh
gryzh [Factors predisposing to recurrent ventral hernia). Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(3):410-7. Available from: https://doi.org/10.25005/2074-
0581-2021-23-3-410-417

One of the most common pathologies of modern abdominal
surgery is herniation of the anterior abdominal wall (AAP). Statis-
tics shows that in recent years there has been a tendency to an
increased incidence of these hernias, especially in people aged
above 50 years [1-3].

Despite the widespread use of modern diagnostic meth-
ods and the introduction of new methods of surgical treatment,
many aspects of this problem have not found their final solution.
The increased incidence of postoperative wound complications
and relapses of this pathology, and the associated poor function-
al results indicate the practical significance of the problem. The
improvement of traditional and modern methods of surgery still
does not guarantee a complete recovery of patients. The high
frequency of the pathology recurrence and the development of

OfHoit 13 Hanbonee pacnpPoCTPaHEHHbIX NAaTONOMMIA COBPEMEH-
HOM abA0OMMHANbHOM XMPYPrUM ABASIOTCA TPbIXKM NepeaHen bpioLwu-
Ho# cTeHku (IMBC). CTaTUCTMKa NOKa3bIBaeT, YTO B NocaeAHUe rofbl
OTMEYAEeTCA TEHAEHUMA K YBEJIMYEHUIO YMCA BCTPEYAEMOCTU 3TUX
rpbiK, 0cobeHHo y anu, ctapwe 50 net [1-3].

HecmoTps Ha LUMPOKOE MCNONb30BaHME COBPEMEHHbIX METOL0B
[MarHOCTUKM U BHePeHWe HOBbIX CMOCco60B OMnepaTMBHOTO JIeYeHus,
MHOTVe acneKTbl 4aHHOW NP06aeMbl HE HALWAWM CBOErO OKOHYaTe/b-
HOro peLleHuA. POCT YacToTbl NOCEONEPALLMOHHBIX PAaHEBbIX OCIOXK-
HEeHWI U PeuuaMBOB NaTONOTMM U CBA3AHHbIE C HUMM ManoyTewu-
TenbHble GYHKLMOHANbHbIE Pe3yNbTaTbl YKa3blBatOT Ha MPAKTUYECKYHO
3HAYMMOCTb NPO6/IEMbI. YCOBEPLIEHCTBOBaHUE TPAAMLMOHHBIX U CO-
BPEMEHHbIX CNocoboB onepaLymn BCE eLwé He rapaHTUpyeT NosHOro
BbI340POB/EHNA NaLMeHToB. bonblas YacToTa peuuamea natonornm
W Pa3BUTUE PASA OCNOKHEHUI CHUXKAIOT KAYECTBO KM3HW NALLMEHTOB,

UTO YKa3bIBAET TaKMKe M Ha COLMA/IbHYIO 3HaUMMOCTb JaHHOM npobne-
Mbl [4-7].
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a number of complications reduce the quality of patients’ life,
which also indicates the social significance of this problem [4-7].
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Mo AaHHbIM NUTEPATYpPbI, YaCTOTa PeLuanBa NaToNOrMKU Bapbu-
pyet ot 5 10 60% [8-10]. OTMeYaeTCA 1 POCT YACTOTbI NOC/eonepaLLm-
OHHbIX BEHTPA/IbHBIX FPbIXK, KOTOPasA, N0 AaHHLIM PAAA aBTOPOB, Kone-
6netca o1 26% 00 60% cpeam BCeEX HAPYKHbIX MPbIXK *Kusota [11-13].

B nuTepatype MMeeTca MHOTo coObLLEHUI O YacToTe pa3BUTUA
NaToNorMu1, NPUYMHAX PeLMAnBa, 3HaUYEHUN NpeapacnonaraoLwyx u
npou3sogALMX GakTopoB. OTHOCMTENBHO NPUYMH PA3BUTUA PeLman-
Ba IMBC cpean uccnesoBaTeneil COXpaHAOTCA pasHornacus. Pag, as-
TOPOB CBA3bIBAET PELMAMB IPbIKM HEMOCPEACTBEHHO C HECOBEPLLEH-
CTBOM TPAAMLIMOHHbBIX METOA0B PEKOHCTPYKUMM [14], ccbinaack Ha
pe3Koe CHUKeHWe YacToTbl PeLMAMBOB NOC/TE BHEAPEHWUA HEHATAX-
HbIX MeTOA0B NiacTuku [15, 16]. MpoTUBONONOMKHbBIE MHEHMA BbICKa-
3bIBaIOT ApYr1e aBToOPbl, KOTOPbIE YTBEPHAAOT, UTO PELUAMB IPbIXKM
He 3aBMCUT OT BUAA ONepaLym U NPaKTUYECKU OAMHAKOBO OTMEYaeTcA
NPV HEHATAXHbIX M TPAAMLMOHHbIX cnocobax [17, 18].

CoBepLUEHHO APYroro MHEHWA NPUAEPHKMBAIOTCA aBTOPbI, KOTO-
pble YTBEPKAAIOT, YTO rpbixkeBan 60n1e3Hb ABNAETCA FTEHETUYECKHM ae-
TEPMUHWPOBAHHOM NATONOTMEN, U UMEHHO 3TUM 0DYCNOBNEHO pas-
BUTMe peunavsa. OTcloaa onepaums, HanpaBieHHas Ha KOPPEKLyIo
TPbIXKEBOrO AedeKTa, He n3basnseT 601bHOrO OT 601e3HU, M cnocob
KOPPEKLMWN HUKaK He BAMAET Ha pe3y/ibTaTbl lIeYeHNs, a yacToTa pe-
LMAMBA OCTAETCA BbICOKOM, 0COBEHHO Npu 6oNbLUMX NocaeonepaLy-
OHHbIX [MBC [19, 20].

Poct uncna peumnamsos natonorun nobyxaaet uccnegosatenei
K noucky 6onee AocToBepPHbIX GaKTOPOB Pa3BUTMA rpbixK. OcobeHHO
MHTEPECHbIM CYMTAOTCA COOBLLEHNUA O BAUAHUM MOPGHONOTMYECKOrO
COCTOSIHUA MbILIEYHO-COEAMHUTENBHOTO KapKaca nepeaHei bprolu-
HOW CTEHKM Ha TeueHue rpbixku. HemanosaxHasa posib B 06pa3oBaHuu
TPbIXK XMBOTA M WX PeLMAMBaA OTBOAMTCA AMUCNNA3UM COeAWHUTENb-
HOM TKaHW. PocT uncna 3aboneBaHuit, CBA3aHHbLIX C AWUCNIA3MEN CO-
€AMHUTENbHOM TKaHW, CNocobCTBOBAN M POCTY KonmnyecTBa H0bHbIX
C rpblXamu xusoTa [21]. YKa3bIBaeTca, 4TO 10KasIbHOe U reHepanuso-
BaHHOE HApYyLUEeHWe 3aLLMTHOM, ONOPHOWM U MeXaHUYecKon GyHKLMIA
COEMHUTE/IbHOW TKaHU ABNAETCA HEMOCPEACTBEHHOMN NPUYMHOW pas-
BUTWS NEPBUYHON U PELMAMBHON rpbiXkM Nt060IN NoKanmsaumu. Mpu
3TOM NPEeANOCHISIKON K Pa3BUTUIO FPbIXKU CYUTAETCA HapyLLEHUEe KO-
YeCTBEHHOTO COOTHOLLEHUA KONMAreHoB, OT KOTOPOro 3aBUCUT Hapy-
LEeHWNE UX OCHOBHOM dyHKLMM [22]. MpK HaNUUUM permoHapHoM auc-
NAa3un COeAMHUTENBHOM TKaHKW, NPoU3BoAALLMe GaKTOPbI Pa3BUTUA
TPbIXKM, CNOCOBCTBYIOLIME NOBBILWEHNIO BHYTPUOPIOWHOMO AaBaeHuA
(4acTble 3anopbl, XPOHUYECKUE 3aD0NEBAHMA KULLEYHUKA, YNOPHbIA
Kallenb, TAXKENan ¢pu3MYecKkan Harpyska 1 npoyne), MoryT NpoBoOL-
poBaTb pa3suTUE NaTonormm [23].

B oTaenbHbix pabotax NpUBOAUTCA, YTO AUCMAA3MA COEAUHU-
TE/IbHOW TKaHW Hanbosee YacTo OTMEYAEeTCA NpU MoCNeonepaLyuoH-
HbIX M peunamsHbix dopmax MBEC 1 cnocobeTByeT pocTy peuunansa
naToNorMn Nocae NPUMEHEHWA Pa3NnYHbIX CNOCOBOB repHUONAacTU-
Ku [24].

Hapagay c BbilwenepeyncneHHbIMU GaKTOpaMmn Pa3BUTUA TPbIXKK,
B IMTEPATYpe UMEIOTCA COODLLEHMA, Tae YKa3blBaeTCcA O POAU ConyT-
cTBytoWMX 3aboneBaHuii B popmuposanumn MBC U UX BAUAHWUM Ha
ucxodpl onepauun. Metabonuyeckuin cuHgpom (MC), caxapHblii au-
abeT, XpoHWUYeCcKas NaToN0rUsA KULLEYHWUKA U ApP. B PALE CIy4aeB ABNA-
t0TCA NOBOAOM A8 OTKa3a OT NpOBeAeHUA onepaLumn, ocobeHHo npu
60/1bLIMX NOCNEONEPALLMOHHBIX U PELUAMBHBIX popMax rpbixk [25].

MC saBnsetca oTarowalowmm GakTopomM pasBUTUA nocaeone-
PALMOHHbIX, PELMAMUBHBIX BEHTPANbHbIX FPbIXK U TpebyeT ocobbix
NPoPUNAKTUYECKUX Mep PasNnYHbIX OCNONHEHW B mocneonepa-
LIMOHHOM nepuoge. Mpy Hannumm 3Toro CMHAPOMA, He3aBUCUMO OT
BE/IMYMHBI fedeKTa, HEKOTOPbIE aBTOPbI PEKOMEHAYIOT BbINOSHEHUE
HEHATAKHbIX CNOCOBOB repHUONNACTUKM [26].

According to the literature data, the recurrence rate of pa-
thology varies from 5 to 60% [8-10]. There is also an increased
incidence of postoperative ventral hernias, which, according to a
number of authors, range from 26% to 60% among all external
abdominal hernias [11-13].

In the literature, there are many reports on the incidence
of this pathology, causes of its relapse, the significance of predis-
posing and provoking factors. Disagreements persist among re-
searchers regarding the causes of HAAW recurrence. A number
of authors directly associate the recurrence of hernia with imper-
fect traditional methods of AAW reconstruction [14], referring to
a significant decrease of recurrence incidence after introduction
of tension-free methods of repair [15, 16]. Opposite opinions are
expressed by other authors stating that recurrence of a hernia
does not depend on the type of operation and is almost the same
in tension-free and traditional methods [17, 18].

A completely different opinion is shared by the authors, who
believe that hernias have genetical predetermination which is a
reason of development of a relapse. Hence, the surgery aimed at
correcting the hernial defect does not remove a disease, and the
method of correction does not affect the results of treatment in
any way, since the recurrence rate remains high, especially with
large postoperative HAAW [19, 20].

Increased incidence of recurrence of this pathology prompts
researchers to search for more predictive factors in the hernia de-
velopment. Of particular interest are the reports on the influence
of the morphological condition of the musculo-connective frame
of the AAW on the course of the hernia. An important role in the
formation of abdominal hernias and their recurrence is played by
the connective tissue dysplasia. Increased prevalence of the con-
nective tissue dysplasia is believed to contribute to the increased
incidence of abdominal hernias [21]. It is indicated that both
local and generalized impairment of the protective, supporting
and mechanical functions of connective tissue is a direct cause
of the development of primary and recurrent hernias of any lo-
calization. In this case, a prerequisite for the development of a
hernia is considered to be a disbalance of the quantitative ratio of
collagens, which causes disturbance of their main function [22].
If connective tissue dysplasia develops locally, predisposing fac-
tors which contribute to an intra-abdominal pressure increase,
such as frequent constipation, chronic bowel disease, persistent
cough, heavy physical activity, and others, can trigger the devel-
opment of pathology [23].

In some studies, it is stated that connective tissue dysplasia
is most often observed in postoperative and recurrent forms of
HAAW, and it increases the recurrence of pathology after various
methods of hernioplasty are applied [24].

Along with the aforesaid factors of hernia development,
there are reports in the literature indicating the role of concom-
itant diseases in the formation of HAAW and their influence on
the outcome of surgery. In some cases, metabolic syndrome
(MS), diabetes mellitus, chronic intestinal pathology etc., are the
reasons to avoid surgery, especially in case of large postoperative
and recurrent forms of hernias [25].

MS is an aggravating factor in the development of postop-
erative, recurrent ventral hernias and requires special preventive
measures for various complications in the postoperative period.
Regardless of the size of the defect, some authors recommend to
use tension-free methods of hernioplasty in patients with MS [26].
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AHTOHOB HA ¢ coaBT. (2019) npu neyeHUn 6ONbLIMX FPbIXK C CO-
nyTcTeytowmm MC, NpoBoAsA €ro afeKkBaTHyt0 NPOGUNAKTUKY, CHU3M-
W YacToTy ocnoxkHeHun ao 11,1%. Cpeay 40 naumeHToB, KOTOPbLIM
He 6bina NpoBeaeHa npodpunakTka MC, B 37,5% cnyyaes aBTOpbI OT-
METU/IN TPYLHOCTM, KOTOpbIE OblIM CBA3aHbI C TPEXKPATHLIM yBennye-
HMEM YacTOTbl OC/IOKHEHMWIM MO CPABHEHMIO C KOHTPO/IbHOM rPynnow
[26].

B popmMMpOBaHNM TPbIKK U €€ PeLnaMBOB UIPatoT Posib U ApY-
rve dakTopbl. B 0TAE/NbHBIX PaboTax OTMEYEHO, YTO NocaeonepaLLm-
OHHble BEHTPa/IbHbIE rPbIXKK B 75% CNy4aeB COMETAOTCA CO CNAaeyHOM
60n1e3HbIO, KOTOPAs, HAPAAY C POCTOM MPOLIEHTA MHBAIMAN3ALMM Na-
LIMEHTOB, OTPULATENIbHO BAUAET Ha KAYECTBO UX KU3HM [27].

MHorue aBTopbl B CBOMX paboTax cOOOLWaloT, YTO B PasBUTUU
NoC/eonepaLmMoHHbIX OCNIOKHEHUA U peunamsa MBC onpenenén-
HYIO PONb UrpaeT GYHKLMOHANbHOE COCTOAHUE KULLIEYHMKA. ABTOPbI
YTBEPKAAIOT, YTO NpeaonepaLMoHHas NOAroTOBKa C NOMHOLEHHbIM
OYMLLEHMEM KULIEYHUKA M HasHAYEHME Pasrpy304HbIX AUET HAMHOIO
CHUKAIOT NPOLLEHT NOC/Ee0NepPaLMOHHbIX OC/IOXKHEHWUI, KOTOpble AB-
NAKOTCA OCHOBHbIM CMOCOBCTBYIOLMM GAaKTOPOM Pa3BUTUA TPbIXK [28,
29].

AHann3 nMTepaTypbl NOKa3blBaET, YTO C POCTOM YMCNA FEPHU-
OMMACTUK PacTET U KOMMYECTBO PA3NNYHbIX OC/OMKHEHWI B mocne-
OnepaLMoHHOM Mepuoae, KOTopble B MOC/AeAytoWwem MOryT Crnpo-
BOLMPOBATb PasBuUTME peumamsa natosnornu [26]. Hanbonee yacto,
He3aBMCMMO OT cnocoba onepaLmn, NocaeonepaUmoHHble paHbl Oc-
NOXHAKTCA CEPOMON 1 HarHoeHMeMm. Hepeaiko, cepoma, 13-3a HeKpo-
32 MOAKOXKHOM KNETYATKM, NPUBOAUT K BTOPUYHOMY MHPULMPOBAHUIO
PaHbl, OTPMLATENbHO BAMAA Ha Ucxog onepaumu [30, 31].

YacToTa paHeBbIX OCNOXKHEHWUI NOCNE MPUMEHEHMA NOAUMEP-
HbIX NpoTe30B BapbupyeT oT 20,9% a0 49,2%. Moka3zatens ABnaeTcA
TPEBOXKHbIM U, ELLE A0 NPUHATUA peLleHus o Bbibope cnocoba onepa-
LMK, MOXKET CTaTb K/IOYEBBIM MOMEHTOM 418 NPOPUAAKTUKM Pa3BU-
TWUA PAHHUX OCNOMKHEHWM [32].

Mnewkos Bl ¢ coasT. (2009) Ha 60/1bLLIOM ONbITE NEYEHUS 6ONb-
HbIX C nocneonepaumoHHbIMKU BeHTpanbHbiMK [TIBC BbiABUAM, UTO
HarHoeHWe Noc/aeonepaLMoHHON paHbl B 77,9% ABUAOCL NPUYMHOW
peunamea [33].

THOMHO-CeNTUYECKME NPOLIECCHI 3aHMMAtOT 0coboe MecTo cpeau
NoC/eonepaLMOHHbIX OCNOXKHEHWI, KOTOPble, HAapaay C OTATOLEHM-
eM 06LLero CoCToAHMA NaLMEHTa, OTPULATENBHO BMAIOT Ha NPOrHO3
NeyeHuna. McxoLom 3TUX OCNIOKHEHU ABNAETCA peLuamnB Natonormu,
KOTOpbIA, CO3AaBas onpefenéHHble TEXHUYECKMe 3aTpyAHeHUs npu
MOBTOPHbIX OMepauusx, OTPULIATENIbHO BAMAET HA KAaYecTBO YKU3HU
60NbHbIX. [HOWHO-CENTUYECKME OC/NOXKHEHUs, HEraTMBHO BAWAA Ha
¢dopMMpoBaHME COEAMHUTENBHOM TKAaHW, CMOCOBCTBYIOT Pa3BUTUIO
eé AMcniasmm, KOTopan CYMTAeTCa OCHOBHbIM NPOM3BOAALLMM (aKTO-
POM Pa3BUTMA PeLAaMBa rPbikK [34].

Mcnonb3oBaHMe COBpeMEHHbIX BUOCOBMECTUMBIX CETYATbIX MPO-
TE30B NP JIeYEHUM NOCAEONEPALMOHHBIX U PELUANBHBIX BEHTPaNb-
HbIX FPbI¥ 3HAYUTENIbHO KOTTECHUIO0» TPAAULMOHHbIE MECTHO-NAa-
CTUYECKME Cnocobbl repHUONNACTUKU. WX BbicOKasa 3pdeKTUBHOCTbL
CTana NoBOAOM K MPUMEHEHUIO JaXe MPU NEYEHUMN YLLEMNEHHDIX
rpbiXk. HekoTopble aBTOpbl YTBEPKAAIOT, YTO IGPEKTUBHOCT MX CO-
NOCTaBUMa C AAHHbIMW, NOYYEHHBIMU NPU IEYEHUN TPbIXK, KOTOPbIE
NOLBEPrasIUCb KOPPEKLMM B NIAHOBOM nopAaake [35, 36].

Kreis BE et al (2013) coobwatoT, 4To MCNONb30BAHWE CUHTETH-
YECKMX MONMMEPHBIX CETOK AOMYCTUMO AaXKe NpU MEPUTOHUTE, HO
aBTOPbI NOAYEPKMBAIOT, UTO BCE HKE COXPAHAETCA PUCK FTHOMHO-CENTH-
YECKMX OCNIOKHEHWI C Pa3BUTMEM KULLIEYHOTO CBMLWA [37].

MBaHoB CB ¢ coasT. (2007) Ha cepuax NOAOMbITHbIX }KWUBOTHbIX,
pa3smeLLas CTepU/IbHbIE UMMNAHTATbI MO METOAMKE onlay, NpULWAK K
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Antonov NA et al (2019) demonstrated reduced complica-
tion rate to 11.1% in treatment of large hernias with concomitant
MS, using their adequate prophylaxis. Among 40 patients who
did not receive MS-related prophylaxis, the authors noted certain
problems in 37.5% of cases, which were associated with a three-
fold increase of complications development compared with the
control group [26].

Other factors may also play a role in the formation of a her-
nia and its recurrence. In some studies it was noted that postop-
erative ventral hernias in 75% of cases are combined with adhe-
sions, which, along with an increased share of disabled patients,
negatively affects their quality of life [27].

Many authors state in their works that the functional con-
dition of the intestine plays a certain role in the development
of postoperative complications and recurrence of HAAW. The
authors believe that preoperative preparation with full bowel
cleansing and prescription of fasting diets significantly reduce the
percentage of postoperative complications, which are the main
contributing factor in the development of hernias [28, 29].

Analysis of the literature shows that with an increase in the
number of hernioplasty, the incidence of various complications
in the postoperative period also increases, which can provoke a
relapse of pathology in the future [26]. Most often, regardless of
the method of surgery, postoperative wounds are complicated by
seroma and suppuration. Often, seroma, due to subcutaneous
tissue necrosis, leads to a secondary wound infection, negatively
affecting the outcome of the operation [30, 31].

The incidence of wound complications after the use of
polymer prostheses varies from 20.9% to 49.2%. This indicator is
alarming and, even before a decision is made regarding a choice
of the method of surgery, it can become a key point for prevent-
ing the development of early complications [32].

Pleshkov VG et al (2009), based on their extensive experi-
ence in treatment of patients with postoperative ventral HAAW,
found that suppuration of the postoperative wound in 77.9% was
the cause of relapse [33].

Purulent-septic processes occupy a special place among
postoperative complications, which, along with aggravation of
the general condition of the patient, negatively affect the prog-
nosis of treatment. The outcome of these complications is a re-
lapse of the pathology, which creates certain technical difficulties
during repeated operations and negatively affects the quality of
life of patients. Purulent-septic complications, negatively affect-
ing the formation of connective tissue, contribute to the develop-
ment of its dysplasia, which is considered the main predisposing
factor in the development of hernia recurrence [34].

The use of modern biocompatible mesh prostheses in the
treatment of postoperative and recurrent ventral hernias has sig-
nificantly “pushed aside” the traditional methods of hernioplas-
ty. Their high efficiency has become a reason for their use even
in treatment of strangulated hernias. Some authors confirm that
their effectiveness is comparable to the outcome of hernias treat-
ed in a planned order [35, 36].

Kreis BE et al (2013) report that the use of synthetic polymer
meshes is acceptable even for peritonitis, but the authors em-
phasize that there is still a risk of purulent-septic complications
with the development of intestinal fistula [37].

Ivanov SV et al (2007) used onlay mesh placement in a se-
ries of experiments with animals and came to a conclusion about
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3aK/II0YEHMIO0 0 BUOCOBMECTUMOCTU UCCIIEAYEMbIX NPOTE30B U UX BO3-
MOKHOCTM LUMPOKOTO UCMO/Ib30BaHUA B KIMHUYECKOW NpakTuke [19].
OpHaKo HeKOTOPbIe aBTOPbI, HAPAZY C NONOKUTENbHBIMM KauecTBamm
61onornMyecknx NPoTe30B, NOAYEPKMBAIOT PAA UX HELOCTATKOB, KOTO-
pble OKa3biBalOT OTPULIATENbHOE BAMAHME HA OPraHW3M NauueHTa u
30HY PEKOHCTPYKLMK. ABTOPbI YTBEPKAAIOT, YTO MPUMEHEHME CETYa-
TbIX NO/IMMEPHbBIX NPOTE308B HAMHOIO CHU3W/IO KOAMYECTBO pPeLuanBa
MaToIorMm, HO NPU 3TOM NapanNeNbHO YBENYMUAACh YaCTOTa PAHEBbIX
OCNOXHeHUM [38, 39].

B nutepaType nposonKaeTca AUCKYCCUA OTHOCUTENBHO Pa3Bu-
TWA PaHEBbIX OC/IOXKHEHWUI B 3aBUCMMOCTM OT crnocoba pasmeLleHns
noAMMepHbIX ceToK. OHM aBTOPbI YTBEPXKAAIOT, YTO TEXHWMKa onlay
anAeTca 6onee 06OCHOBAHHOM B NJaHe BO3MOXKHOIO MHOULMPOBA-
HUA W yoanenua npotesa [40], apyrve NpUAEPKUBAKOTCA NPOTUBO-
NOJIOKHOMO MHEHWA U NPeanoyTeHMe OTAAIT TEXHUKE pasMeLLeHus
CeT4yaToro MMnaaHTaTa B nosuumm inlay u sublay [41]. NapannenvHo
BCTpeYatoTcs paboTbl, B KOTOPbIX COOBLLAETCA, YTO PasBUTME THOW-
HO-CENTUYECKNX PaHeBbIX MHGEKLIMIA OT cnocoba pasmeLLeHna CeTKu
He 3aBucuT [42].

HecmoTpa Ha CTaHAaPTU3aLMI0 HEHATAMKHbBIX METOA0B NAACTUKU
rpbIXKeBbIX AePeKToB nepesHel OPIOLWHOMN CTEHKM, aBTOPbI ONWCHIBA-
10T W PAL APYTUX OCNOXKHEHWUI Noc/e UX MPUMeHEeHuUs. B yacTHocTy,
B HEKOTOpbIX paboTax coobLIaeTca 0 MUrpaLmm NpoTesa B BproLLHyo
MoNOCTb, Pa3BUTUM CMAEYHOMN KULLIEYHOW HeNpoXoAMMOCTH, 0bpaso-
BaHMM KMLLEYHbIX CBULLEN [43].

[PO3HBIM OCNOXKHEHMEM Mocne AUKBMAALUMKM Gonbwmx MBC
ABNAETCA NOBbIWEHWE BHYTPUbpIoWHOro aasnenuns (BBA), kotopoe
CnocobCTBYET Pa3BUTMIO abAOMUHANBHOTO KOMNAPTMEHT CUMHAPOMA
(abdominal compartment syndrome). BHyTpubptoLIHas runepTeH3uns
(BBI) cumTaetcs ofHMM M3 OCHOBHbIX OTArOLWAOLWMX PaKTOPOB COCTO-
AHMA NALUMEHTA U CNOCOBCTBYET Pa3BUTUIO PALA OCNIOKHEHUN, Cpeam
KOTOpbIX Hanbonee TAKENBIM ABNAETCA NONMOPraHHAA HeAOCTaTou-
HocTb [44]. HekoTopble aBTOpPbI B CBOMX PaboTax cOOBLUALOT, UTO CUH-
apom BBl B 7% HabntogeHuUiA CTaHOBUTCA NPUUMHOM CMepPTU 60NbHbIX
B paHHEM nocneonepauyoHHom nepuoge [45].

B 2004 rozy B ABCTpaiMmn BO BCEMUPHOM KOHrpecce, NOCBALLEH-
HOM BOMpocaM abaoOMWHANBHOTO KOMMAPTMEHT CUHAPOMA, bbina
npeasioxeHa rpagauma BBl Mpu | cteneHn rmnepTeH3umn rpagneHt
nasneHuna sapbupyet ot 12 no 15, npu Il ctenenun — 16-20; npwm llI cte-
nenn —21-25 v npm IV ctenenmn — 6onee 25 mm Hg [44, 45].

Bonee 6€30MacHbIM U TOYHbIM METOAOM MOHUTOPWHra BB/, BO
BPEeMA onepaLuu M B paHHWE Yacbl NOCAe onepauuy CYUTaeTca ero
M3MepeHMe Yepes MoUeBOI Ny3bipb [46]. UmetoTca u Apyrue meToabl
nsmepenus BB. B oTaenbHbix paboTtax AMHAMMKa M3meHeHus BB/
OLLeHMBAETCA NYTEM M3YYEHUA INEKTPOMMUOrpPadUUecKoi aKTUBHOCTH
NPAMbIX MbILWL, KMBOTa. boTesaty AA ¢ coasT. (2017) npu neyeHunn
GONbLUMX TPbIXK, COYETAnA HEHATAMKHbIE CNOCODObI FepHUONNACTUKM C
ayToepMONnNacT1Kon, usyunnum rpagneHt BB nytém anektpomuo-
rpadum u, Tem cambim, NPeAOTBPATUAN PA3BUTE KOMMAPTMEHT CUH-
Aapoma [47].

MosbliweHne BB/ 1 pa3Butne KOMNApTMEHT CUHAPOMA cYuTa-
IOTCA YrPOXAIOLMMM KMU3HWU COCTOAHUAMM U TPebyoT NpUMeHeHus
afeKBaTHbIX PEAHUMALMOHHBIX MEPONPUATUIA, NPOBELEHME KOTOPbIX
MOpOIo HEe JAET MONOKUTENbHBIX pe3ynbTaTos [47, 48].

AHanu3 paga paboT NoKasblBAET, YTO rMNepPTEH3NOHHBbIN abao-
MUWHaNbHbIA CMHAPOM CNOCOBCTBYET 1 YUaLLEHUIO NPOLEHTa YacToTbl
paHeBbIX OCNOXHEHWI B MOCNEONepaLyoHHOM Nepuoge, KOTopbliii
pocturaeT 1o 30,6% [48].

Takvm 06pa3om, MHOr1e acneKTbl AUArHOCTUKM U neyenna MbBC
no ceil AeHb OCTalOTCA HepelweéHHbIMU. ONTUMM3aLMsA AWarHoCTU-
KM XMpPYypruyeckoi abgoMMHaIbHOM NaToNorMK M CBA3AHHAA C 3TUM

the biocompatibility of the studied prostheses and the possibility
of their widespread use in clinical practice [19]. However, some
authors, along with the positive features of biological prostheses,
emphasize a number of their shortcomings, which have a neg-
ative effect on the patient’s body and the reconstruction zone.
The authors state that the use of mesh polymer prostheses sig-
nificantly reduced the number of pathology recurrences, but at
the same time increased the incidence of wound complications
[38, 39].

Development of wound complications depending on the
method the polymer mesh placement is being discussed in the
literature. Some authors state that the onlay technique is more
justified in case if infection develops and the prosthesis will need
to be removed [40], while others share different opinion and pre-
fer the technique of inlay and sublay mesh implant placement
[41]. At the same time some authors demonstrate that develop-
ment of purulent-septic wound infections does not depend on
the method of mesh placement [42].

Despite the standardization of tension-free methods of re-
pair of HAAW defects, the authors describe a number of other as-
sociated complications. In particular, some papers report on the
intra-abdominal migration of the prosthesis, the development of
adhesive intestinal obstruction, and the formation of intestinal
fistulas [43].

Increase in intra-abdominal pressure (IAP), which contrib-
utes to the development of abdominal compartment syndrome,
is a formidable complication after the repair of a large HAAW. In-
tra-abdominal hypertension (IAH) is considered one of the main
aggravating factors of the patient’s condition and contributes to
the development of a number of complications, among which the
most severe is multiple organ failure [44]. Some authors report
that the IAH syndrome becomes the cause of death of patients in
the early postoperative period in 7% of cases [45].

In 2004, in Australia, at the World Congress on the Abdomi-
nal Compartment Syndrome, the IAH grading was proposed. With
a degree | of hypertension, the pressure gradient varies from 12
to 15, with a degree Il — 16-20; degree Il — 21-25 and degree IV —
more than 25 mm Hg [44, 45].

A safer and more accurate method for IAP monitoring
during surgery and early after surgery is its measurement through
the urinary bladder [46]. There are also other methods for IAP
measuring. In some studies, the dynamics of IAP change is as-
sessed by evaluation of the electromyographic activity of the
rectus abdominis muscles. Botezatu AA et al (2017) combining
tension-free methods of hernioplasty with autodermoplasty in
treatment of large hernias, studied the IAP gradient by electro-
myography and, thereby, prevented the development of com-
partment syndrome [47].

Increased IAP and the development of compartment syn-
drome are considered life-threatening conditions and require the
use of adequate resuscitation measures, the implementation of
which sometimes does not give positive results [47, 48].

Analysis of a number of studies shows that hypertensive
abdominal syndrome also contributes to the increased percent-
age of wound complications in the postoperative period, which
reaches up to 30.6% [48].

Thus, many aspects of the diagnosis and treatment of HAAW
currently remain unresolved. Optimization of the diagnosis of
surgical abdominal pathology and the associated surgical activity
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XMPYPruyecKan akTMBHOCTb NPUBEAM K POCTY YacToTbl nocieonepa-
LIMOHHbIX TPbK. [MPOAOIKAETCA AMUCKYCCUA OTHOCUTENIbHO MPUUMH
pa3BuTUA camoi naTtonorvm u eé peunamsa. LLnpokoe npumeHeHue
HEHaTAMHbIX METOA0B OrnepaLy HAMHOTO OTTECHM/O TPAANLMOHHbIE
BUAbI ONepaLyii, OfHaKo No Mepe HaKoMAeHUs onbiTa MHOTMe ucce-
[,0BaTeNM HauanM coobLaTh 06 UMEIOLMXCA HEA0CTAaTKaX COBPEMEH-
HbIX CNOCO60B onepaLmii. PocT uncia nocneonepaLMoHHbIX PaHeBbIX
OC/OMHEHWUIN MHOTWE aBTOPbI CBA3LIBAIOT C NPUMEHEHUEM CUHTETH-
UECKMX NPOTE308B, KOTOPbIE B HACTOALLEE BPEMS BCE LUMPE UCTO/b3Y-
I0TCA M HE MMEIOT APYroi anbTepHaTMBbl. bonbluas YactoTa peumansa
naTo/0Mm, HE3aBUCMMO OT METOAa onepaLmu, TpebyeT noucka 6onee
a/leKBaTHbIX CNOCOB0B BMELLIATE/IbCTBA, @ UHBANMAM3ALIMA NALIMEHTOB
C YXyALIEHMEM WX KauecTBa XM3HU BbIPUCOBLIBAET HE TONIbKO Meau-
LIMHCKYHO0, HO M BaYKHYIO COLLMa/IbHYIO 3HAYMMOCTb AaHHOW Npo6aembl.

lead to an increase of incisional hernias prevalence. The discus-
sion continues regarding the reasons for the development of the
pathology itself and its recurrence. The widespread use of ten-
sion-free methods of surgery has pushed aside traditional meth-
ods of surgery, however, with more experience gained, many re-
searchers begin to report on the existing shortcomings of modern
methods of surgery. Many authors associate the increased num-
ber of postoperative wound complications with application of
synthetic prostheses, which are now increasingly widely used and
have no other alternatives. The high frequency of recurrence of
pathology, regardless of the method of surgery, requires a search
for more adequate methods of intervention, while disability of
patients with a deteriorating quality of life outlines not only the
medical, but also an important social significance of this problem.
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IIEPCOHA AM3NPOBAHHASI MEAUITVIHA BPOHXVIA 1bHOM ACTMBL:
KOHLEITIWS M ITEPCITEKTVBbBI

P.M. ®AV3VAAVHA, B.B. BUKTOPOB, P.P. TA®YPOBA

Ka(l)e,apa q)aKyAbTBTCKO]Z neAuaTpum ¢ Kypcamu rneauaTpumt, HEOHaTOAOTUY U CUMYASIIIMOHHBIM LIEHTPOM UATIO, bamkupcknii rocy apcTBeHHBIN MeAUITIH-
ckui1 ynusepcnret, Y da, Poccniickas Peaepariyst

BpoHxuanbHan actma (BA) Ha cerogHALWHUIA AeHb ABNAETCA MOobanbHOW MEANLMHCKON U COLMaNbHO-3KOHOMUYECKOW Npobaemoit B cucteme 3apa-
BOOXPaHEHMUs, TaK KaK, MaHUDECTMPYA B ETCKOM BO3pacTe, NaTONOTUA COXPAHAETCA Ha NPOTAMKEHWUU BCEM KM3HW MALMEHTa C XapaKTePHbIM Bapu-
abenbHbIM TeYeHVeMm (Nepuos PEMUCCUU CMEHAET Nepuog 060CTPEHUA) U BbIPAXKEHHBIMM CUMNTOMaMK 3aboneBaHusA. B COOTBETCTBUM C AaHHbIMU
3NUAEMMONOTUYECKMUX UCCNEOBaHMI BA 3aHMMaET Beaylee MeCTo Cpefy XPOHUYECKOK NaToNOrMKU OPraHoB AbIXaTeNbHON CUCTEMbI HEMHGEKLMOH-
HOI 3TMONIOTUM, PACMPOCTPAHEHHOCTb KOTOPOIA eXKerogHo PacTéT. B cTaTbe NpeacTaBAeH aHaIMTUYECKMI 0630p OTeUECTBEHHOM U 3apybexxHoMN uTe-
paTypbl 0 BO3MOXKHOCTAX NPUMEHEHUA KOHLENLUM NEPCOHANN3UPOBAHHON MeaWLMHbI (MTM) B TPaKTUYECKOM 3,paBOOXPAHEHUM B FPYNNe COLManbHO
3HAYMMbIX MYNbTUAKTOPUANbHBIX 3a60NeBaHUi, K KOTOPbIM OTHOCAT M BA. Ucnonb3osaHue MM y naumeHToB ¢ BA AaéT BO3MOXKHOCTb BbIfBAEHUA
NaToNOrMM eLwé Ha 3Tanax eé JOKIMHUYECKUX NMPOSABIEHWI M NPOTHO3MPOBAHUS, YTO NO3BONUT CTabUIN3MPOBATL NOKA3aTeNn 33601eBaEMOCTH, CHU-
3UTb YPOBEHb CMEPTHOCTU U MHBANMAHOCTU HACENEHUA, COKPATUTL PAcXolpl Ha Tepanuio, peabuanTaLmio NaLMeHTOB yiKe MeloLWmnX 3abonesaHve,
NOBbICUTb alaNTaLMOHHbIE BO3MOXKHOCTU BOBHOTO € YY4ETOM €70 MHAMBUAYANbHBIX 0COBEHHOCTEW NOA BAUAHUEM BHELUHECPEAO0BbIX U PErMOHaNb-
HbIX GaKTOPOB.

KntoueBble cn10Ba: 6poHXUAbHAA ACMMA, NEPCOHAAU3UPOBAHHAA MeduyuHa, npoepamma HealthNet, koHyenyus 4l1-meduyuHesl.

Ona yntuposaHua: daisynnvHa PM, Buktopos BB, Madyposa PP. MepcoHannsnpoBaHHas MeanLMHa BPOHXMAnbHOM acTMbl: KOHLIENLMUA U NepCcneKTUBbI.
BecmHuk AsuyeHHsl. 2021;23(3):418-31. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-418-431

PERSONALISED MEDICINE IN BRONCHIAL ASTHMA:
CURRENT CONCEPTS AND PROSPECTS

R.M. FAYZULLINA, V.V. VIKTOROV, R.R. GAFUROVA

Department of Faculty Pediatrics with Courses in Pediatrics, Neonatology and Simulation Center of IDPO, Bashkir State Medical University, Ufa, Russian
Federation

Bronchial asthma (BA) is today a global medical and socio-economic issue in the health care system. Manifesting in childhood, the disease persists
throughout the patient’s life, characterised by a variable clinical course. The periods of remission are combined with the periods of exacerbation
and a wide range of symptoms ranging from mild symptoms to severe illness. Following the data of epidemiological studies, BA occupies a leading
place among the chronic disorders of the lungs of non-infectious aetiology with increasing the annual prevalence trend. The article presents a
literature review on the prospects for a personalised medicine (PM) approach for the group of socially significant, multifactorial diseases, including BA.
Implementing PM for asthma patients makes it possible to diagnose and predict the disease even at the preclinical stage. This will reduce mortality,
morbidity and disability rates, cut the costs of treatment and rehabilitation of symptomatic patients, and increase the patient’s adaptive capabilities,
coping with outdoor environmental and local factors.

Keywords: Bronchial asthma, personalised medicine, HealthNet program, P4 medicine concept.

For citation: Fayzullina RM, Viktorov VV, Gafurova RR. Personalizirovannaya meditsina bronkhial’noy astmy: kontseptsiya i perspektivy [Personalised medicine
in bronchial asthma: Current concepts and prospects). Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(3):418-31. Available from: https://doi.org/10.25005/2074-
0581-2021-23-3-418-431

Ha cerogHAWHUIA AeHb OOHUM U3 K/IOYEBLIX MPUHLMMOB, Ha
KOTOPOM MOCTPOEHA AEeATENIbHOCTb CMELMaaUCTOB PasnnyHbiX 0bna-
cTel MeanLMHbI NpK paboTe ¢ NaLMeHTOM, ABNAETCA UCMO/Ib30BaHUE
TaK Ha3blBAaeMOW KOHLIENUMU NepcoHaNn3MpoBaHHOMN (nepcoHnou-
LIMPOBAHHON MW MPELM3NOHHON) MeaWLMHbI. Maea nepcoHanusa-
LMK 3apoamnach eLé Ha 3ape CTaHOBIEHUA U PA3BUTUA MEeLULMHDI.
BpaunM aHTUYHOrO BPEMEHM 4acTo 3a4aBajuCb BOMPOCOM, MOYEMY
npy OLHOM M TOM e TeYeHUM NaTONI0rMYECcKoro npouecca Ans of-
HMX NaLMeHTOB NogobpaHHan MMM Tepanua ABAANAC 3PPEKTUBHONM,
a ana apyrvx HeadPeKTMBHOMN. TaK, ApEBHErpPeYecKuin BpaY, OAWH U3
OCHOBOMO/IOXXHUKOB MeAMLMHBI, TMNNOKpaT elwé B V Beke 40 H.3. B
CBOVIX TPyAax NOAYEPKMBAN BbICOKYH 3HAYMMOCTb NEPCOHANMU3aLUM

418

Today, one of the fundamental principles of practical health-
care is applying the concepts of personalised (or precision) medi-
cine. The idea of personalisation was born at the dawn of medical
science. Doctors of ancient times often wondered why the ther-
apy they selected was effective for some patients and ineffective
for others with the same disease course. Thus, a Greek physician
of the Age of Pericles (Classical Greece), the father of modern
medicine, Hippocrates, back in the 5™ century BC. in his writings,
emphasised the great importance of personalisation when treat-
ing a patient. Back then, he argued that: “It is necessary to give
different medicines to different patients; what is good for one
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npu paboTe ¢ NaLMeHTOM. Y3Ke Tora OH yTBEPKAAN O TOM, yTo: «He-
06X0MMO A,aBaTb PasHble IEKAPCTBA PasHbIM NaLMEHTaM; TO, YTO XO-
POLLO AN1A OfHOTO, MOXKET He BbITb NONE3HBIM A8 APYroro...» VIMeH-
Ho unnokpat Bnepsble chpopmynnposan npuHumn: «Medice, cura
aegrotum, sed non morbumy», 4To B NepeBoAe C NATUHCKOrO, 3BYUMT,
Kak «Bpay, neun 601bHOrO, a He 60/1€3HbY. 3HaUEHUE 3TOrO BbICKa3bl-
BaHWA aKTyasbHO 1 B HacToALlee Bpema [1].

3apOoaMBLLAACA MbIC/Ib BEJIMKOTO aHTUYHOTO YY4EHOro noaaep-
KMBafacb Ha BCEX MOCNEAYIOLMX 3Tanax CTAHOBNEHWUA MELMULMHbI.
B Hauane XIX BeKa 0auH M3 OCHOBaTeNEel PYCCKOW TepaneBTUYECKO
WKoAbl M NpodUNAKTUYECKON MeauuMHbl MaTsei flkosnesuy My-
apos (1776-1831) B cBOMX pyKOMMCAX NpU3blBaa Bpayeit npu pabote
¢ 60/1bHBIMU MUHUMU3MPOBATL UK UCKIKOYUTL UCMONb30BAHUE py-
TUHHBIX U WaBAOHHBIX MPUHLMNOB. [/19 Hero 6bin BaXKeH UHAMBUAY-
a/IM3MPOBAHHbBIN MOAXOA B BEAEHUM MALMEHTOB C HEOOXOAMMOCTbIO
y4€Ta MX 0COBEHHOCTEN TaKMX, KaK Mo, BO3pacT, NpodeccMoHanbHas
DEeATENbHOCTb, KOHCTUTYLMOHAAbHAA 0cobeHHOCTb U Ap. «OaHo fe-
YeHMEe MPUIMYHO MYKYMHAM, @ APYroe KEHLLMHaM, KOTopble 4yB-
cTBUTE/IbHEE U Clabee NepBblIX...04HO iedeHne NoTpebHO MaajeHLy,
Lpyroe my:Ky, Apyroe cTapLly; O4HO AeBULE, ApYroe maTtepu, TpeTbe
KEHLLMHE NPEKNOHHBIX IET. Kaxkapiit 601bHOI MO pPasnnumio CioxKe-
HUA TpebyeT 0coboro neyeHus, xota 60Ne3Hb OAHA U Ta XKe» — nu-
can oH. M.Al. MyzpoB yuun cBovx nocnefoBaTeneil NPpUAEPKMBATb-
CA KAoYeBoro npuHumna Mnnokpara: «Bpay, neun 60nbHOrO, a He
6one3Hb». MaTtBell fIkoBNEBUY OAMH U3 NEPBbIX NOAYEPKHYA 3HAYM-
MOCTb BeeHUsA UCTOPWUM 3ab601eBaHNA NaLMEHTA UK, KaK Ha3biBan
eé caM Y4YéHbli, «KNMHMYeCKo 3anncKkM 6oMIbHOTO», KOTopas, Kak
CYMTaN OH, NOMOKeT 0baerunTb paboTy Bpaya npu Bbibope AnarHo-
CTMYECKMX M TEPANEBTUYECKUX MEPONPUATUIA C Y4ETOM BbIAIBNIEHHbIX
WHAMBMAYAbHBIX OCOBEHHOCTEN, KaK CaMoro MalMeHTa, Tak v Teve-
HMWA ero NaToNorMun. « MMeHHo B NoNHOM 06bEMe, COBpaHHbIe Bpayom
¢baKTbl 0 60/1LHOM M 0 ero 3a60s1eBaHUM NO3BONAT HAUTU UHAMBUAY-
aNbHbIM NOAXOA, K MaLMEHTY... HanucaTb BCE, HanucaTh B NOPAAKE, Nu-
CaTb EKeAHEBHO U eXXeAHEBHO NPOBEPATb X0A4, 60/1e3HM C leYeHnem,
a JleyeHue ¢ npeasuaeHnem» —nucan M.A. Myapos [2, 3].

MocneaytolLee NOKONEHWE Bpayelt HE TONbKO MPUAEPHKUBANOCH
NPUHLMNA MHAVBWAYaNU3MPOBAHHOMO BEAEHMA NaLueHToB, chopmy-
NmpoBaHHoro M.A. MyapoBbim, HO M CNOCOBCTBOBANO €ro AasbHEN-
LIeMY Pa3BUTUIO M CTaHOBNEHMIO. OfHUM U3 TakuX NocnesoBaTeneit
6b11 BEIMKMI YYEHBI, BPaYy-TepanesT, OCHOBOMONOMKHMNK POCCUICKOM
meanumHbl — Cepreit NeTposuy BoTkmH (1832-1889). B cBoMx nekuu-
AX U Hay4YHbIX TPYAAX OH NOAYEPKMBA/ BbICOKYIO 3HAUMMOCTb MHAW-
BWZYaNV3MPOBaHHOMO NOAX0A3, NPU3biBas BHUMaTenbHee U Gonee
[eTa/IbHO NMOAXOAUTb K U3YYEHMIO NaTONOTUK, HEe OCTaB/IAA 6e3 BHU-
MaHUA Jaxe eé maneinwero npossaeHns. B ceoém cbopHuKe nekuuit
«KypC KAMHUKM BHYTPEHHMX 60/1€3Hei» YUEHbIA OTMEYaN, YTo: «...H-
OVMBUAYANU3aLMA KaXK OO0 C/lyyasi, OCHOBaHHaA Ha HayyHbIX AaHHbIX,
COCTaBAAET 33a4y KAMHUYECKOW MEAMLIMHDI, U BMECTE C TEM CamMoe
TBEPZ0E OCHOBaHME JIeYEHUs, HAMPABNEHHOTO He NMPoTUB 6onesHy,
a NPOTMB CTPadaHua 6onbHoroy». Mpu BeaeHUM NaumeHTa Heobxoau-
MO Y4UTbIBATb Er0 OCOBEHHOCTH, KaK NPy NPOBEAEHWUM Tepanuu, Tak
¥ Ha 3Tanax AMarHocTuKu. Natonorus BCeraa onpeaensieTca UHAUBK-
ZlyanbHbIMK cBOMCTBaMM opraHusma. C Touku 3peHus C.MN. BoTkuHa:
«..3ab0neBaHMe HMKOTAA HE OrpaHMYMBAETCA NOpasKeHMeM TOJIbKO
KaKoro-11Mbo opraHa Wau ero y4acTka, O4eHb BaxkHO BUAETb HO/IbHO-
ro, a He 6onesHb, NeYnTb 60/1bHOTO, a He 6one3Hb. ToNbKo brarogapsa
WHAMBWAYANbHOMY NOAXOAY MOXHO A0CTUYb BbI340POB/IEHMA NaLU-
€HTa, YTO ABNAETCA LiE/IbI0 BPaYeBaHUsAY.

TaKoro e MHEHWA MPUAEPKUBANCA JOKTOP MEAMLMHbI, Npo-
deccop MmnepaTopcKoit MeaUKo-XMpypriyeckoi akafeMun dayapa,
dayapposuy diixeanbg (1837-1889), npusbiBas He MCMNOb30BaThb B

may not be useful for another...”. It was Hippocrates who first
formulated the principle: “Medice, cura aegrotum, sed non mor-
bum!”, which in Latin translates as, “Doctor, treat the patient but
not an illness”. The statement has not lost its relevance in mod-
ern medicine [1].

The idea conceived by the great ancient scientist has been
developed at all subsequent stages in the history of medicine.
Thus, at the beginning of the 19* century, one of the founders
of the Russian school of therapy and preventive medicine, Mat-
vey Yakovlevich Mudrov (1776-1831), in his manuscripts, urged
doctors to avoid the application of rubber-stamp treatment prin-
ciples. For him, a personalised care approach to healthcare care
was important, with the need to consider personal characteris-
tics, such as gender, age, professional activity, physique. “One
treatment is appropriate for men, and another for women who
are more sensitive and weaker than the former... one treatment
is necessary for an infant, another to the man, another to the el-
der; one for a girl, another for a mother, and a third for an elderly
woman. Due to the differences between body composition, each
patient requires special treatment, although the disease is the
same”, he wrote. M. Ya. Mudrov taught his followers to adhere
to the key principle of Hippocrates: “Doctor, treat the patient but
not an illness”. Matvey Yakovlevich was one of the first to em-
phasise the importance of keeping the patient’s medical history
or “Clinical Note of the Patient”, as the scientist called it. He be-
lieved it would help select diagnostic and therapeutic procedures,
considering the patient’s identified characteristics and the course
of the disease. “A comprehensive collection of facts of the pa-
tient and his illness will allow the doctor to find an individualised
approach to the patient... Write down everything, write neatly,
write every day and check the course of the disease against treat-
ment daily, and treatment against foresight”, wrote M.Ya. Mudrov
[2,3].

The next generation of doctors not only adhered to the prin-
ciple of individualised patient care formulated by M.Ya. Mudrov
but also contributed to its further development and formation.
One of these followers was a great scientist, therapist, the found-
er of Russian medicine — Sergey Petrovich Botkin (1832-1889).
In his lectures and scientific works, he emphasised the impor-
tance of an individualised approach, calling to adopt a meticu-
lous approach and be attentive to detail studying a disease, not
disregarding its slightest clinical manifestation. In his “Internal
Diseases Clinics lecture series”, the scientist claimed that: “..the
personalisation of each case, based on scientific data, is the goal
of clinical medicine, and at the same time the most solid rationale
of treatment directed not against the disease, but the suffering of
the patient...”. When managing a patient, individual characteris-
tics must be considered, both during therapy and at the stages of
diagnosis since they constantly determine the disease. From the
point of view of S.Yu. Botkin: “..the disease is never limited to the
damage of a particular organ or its part. It is essential to see the
patient, not the disease, treat the patient, and not the disease.
Only through an individual approach can the patient’s recovery
be achieved, which is the goal of the treatment.”

The same opinion was shared by the doctor of medicine,
professor of the Imperial Medical and Surgical Academy Eduard
Eduardovich Eichwald (1837-1889). He urged not to apply cliche’'d
approach in diagnosis and therapy in the clinical management of
patients but only an individual one to each patient: “Disease does
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paboTe ¢ NaumeHToM WabnoHHble METOAb! AUArHOCTUKM U Tepanuu, a
NPUMEHATb TONbKO UHAMBUAYANbHBIN NOAXOA, K KaxAoMy 601bHOMY:
«[aTonorns Bo3HUKaeT He cama Mo cebe, a noj BO3AeNCTBUEM MHO-
YKECTBa YCN0BWA...» — MUCaN OH.

BbloaroLLmitca KaHaacKkuMiM Bpay, negaror u dunocod cap Ynabam
Ocnep (1849-1919) oTmeyan BbICOKYH 3HAYMMOCTb U BANAHWE UHAM-
BWZYaNbHbIX OCODEHHOCTEN NALMEHTOB Ha MPOBOAMMYIO UM Tepa-
nuto: «Ecaun 6bl NaLmeHTbl He Hblan 6bl TAaKUMM pa3HbIMKU, MeaWLMHA
BMOMHe Morna 6bl 6bITb HAYKOM, @ HE UCKYCCTBOM... M3MeHUMBOCTb
— 3TO 3aKOH XM3HW, N HWUKaKWe [Ba Tena He NOXOXM APpYr Ha Apyra,
W HWKaKve ABa YesoBEKa He pearupyloT OAMHAKOBO M BeayT cebs
OAMHAKOBO B HEHOPMaJIbHbIX YC/I0BUAX, KOTOPbIE Mbl 3HaEM, KaK 60-
Ne3Hb...». Maen y4EHOro TaKKe OTpaXaeT MHEHUe Bpayeli TOro Bpe-
MEHM 0 Heob6X0AMMOCTU MHAMBMAYANLHOTO NOAXOAA K NaLMEeHTaM.

Takoro ke NpuHUMNA NPULEPKUBANCA COBETCKUI Bpay-Tepa-
neBT, akagemmk AMH CCCP NaHr leopruit ®époposuny (1875-1948),
KoTopblii B cBOEM Tpyae «Knaccudukauma n HomeHknatypa 6ones-
Hel cepaeyHO-COCYANCTOM CUCTEMBI» BbIABUHY/ CEAYIOLLYI0 MbIC/b:
«[py BbIACHEHUM HaIMUWA TOM UM MHOMW NATONIOTUU B KOHKPETHOM
cnyyae HeObXOAMMO YTOYHWUTL BCe Te 0COBEHHOCTH, KOTOpble B AaH-
HOM CNly4ae NpeacTaBnAoT 3Ty 601€3Hb B CBA3M C UHAMBUAYANbHBIMU
0c0b6eHHOCTAMU BOILHOTO B COBOKYMHOCTU C OKPY)KatoLLEi cpenoii»
[4].

BakHO NOHMMaHMe TOro, YTO MAeA UCNOb30BaHWA UHAUBUAY-
aZM3MPOBAHHOrO NOAX0Aa BEAEHUA NaLMEHTOB, KOTOPYIO pa3BuBanyu
M BHEAPA/IN BPpayu COBETCKOro nepmopa, CAOXHO Hasgatb M. OT-
CYTCTBME AOCTATOYHOM Hay4YHOM 6asbl — OAHA U3 KIOUYEBbIX MPUYMH,
KOTOpas NpenATCTBOBaa Pa3BUTMIO JaHHOMO HanpasaeHua. Ho ocos-
HaHHOCTb YHUKaIbHOCTU KaXKA0ro nauneHTa, Kaxaoro KAMHNYeCcKoro
CNy4as, B CBOK ovepeab, CTana OAHWMM W3 LWAroB cTaHoBneHua M.
MegauumHa COBETCKOro BpemeHM Npu NOCTAaHOBKE AMArHO3a y4uTbl-
Bana AOCTynHy MHbOPMaLMio 06 MHAMBMAYANbHBIX 0COBEHHOCTAX
601bHOrO (MO, BO3pAcT, BeC, HAU4YME COMYTCTBYIOLLEN NaToNOMK,
ceMelHblii aHamHe3, NabopaTopHble KPUTEPUU U Ap.).

B 90-e rogpl XX BeKa aMepuKaHCKMI1 TepanesT W Cneuuanmct
B8 0671acTM dYHKUMOHANbHOW AMarHoCcTUKKM Jleo TonnaHa Bnepsble
npUMeHUN TepMuH «laLneHT-OpUeHTUPOBAHHAA AMArHOCTVKaA U fe-
YeHue» C Lenblo KapAuHaNbHOTO M3MEHEeHWA NOAXOAA K BEAEHWIO
NaLMeHTOB U HeobBXOAMMOCTbIO YYéTa MX BUONOTMYEeCKMX, NCUX0No-
TMYECKMX U coLpanbHbix ocobeHHoCTeln. PesynbTaTom Takoro noaxo-
[a cTaHeT pa3paboTka u popmmupoBaHue nepcoHanbHoW MHorodak-
TOPHOI 6a3bl MALMEHTOB. 3TOT NEPUOA NO AUTEPATYPHBIM JaHHbBIM
CTan OAHUM M3 KNtoueBbIX B KoHUenuuu MM, y KOTOpoi B OTAMYMM
OT MEeAMLMHbI COBETCKOTO NepMoza NosBUAUCh 6osee pacliMpeHHble
BO3MOXXHOCTM, Barofapsa PasBUTUIO MHHOBALLMOHHBIX TEXHONMOTUIA —
CPesCTB ANArHOCTUKM, NPODUNAKTUKM, TEPANUK U peabunutaumm.

Tem He meHee, cam TEPMUH «NEePCOHANIM3UPOBAHHAA MeaNLIM-
Ha» (oT aHm. «personalized medicine») 6bln BNepsble NMPUMEHEH B
1998 rogy B Ha3BaHUM MOHOTPadUM aMepPUKAHCKOro UCCaes0BaTeNs
Kesanb K. [:kaitHa. ABTOp onucan BO3MOMXKHOCTU NPUMEHEHUS KOH-
uenumu MM Takum obpasom: «B kabuHeTe Bpaya y naumeHTa bepyt
€OCcK0b cO CNM3UCTON 060/104KM NONOCTM PTa, YTOBBLI NPOaHaM3npo-
BaTb JHK v onpepenutb, eCTb N reHeTUYeCKana NpeapacnoNoXKeH-
HOCTb K TeM MAU UHbIM 3aboneBaHuaM. MonyunB NONOKUTENbHBbI
pe3ynbTaT, Bpay OLEHMBAET PUCK Pa3BUTMA BO3MOXHbIX 3aboneBa-
HUI U paspabaTbiBaeT NoAPOOHbIA NEPCOHANU3MPOBAHHbLIN NAaH
npopunakTuyeckmx mep. Ecau e Ha Nprém NPULWEN NALMEHT C KAK-
HUYEeCKUMM NposBneHUAMK 3a60n1eBaHKsA, Bpay, UCMNO/b3YA reHeTH-
YeCKMI «nacnopT», JONOHAET KAMHUYECKUI AMarHO3 MOeKynap-
HbIM. Mocne 3TOro B COOTBETCTBMU C TE@HETUYECKOM KOHCTUTYyUMeW
60/1bHOMY Ha3HAYalT NEPCOHANU3UPOBAHHYIO Tepanuio. Mpuuém
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not arise by itself, but under the influence of many conditions...”
—he wrote.

The eminent Canadian physician, educator and philosopher
Sir William Osler (1849-1919) pointed to the high importance and
influence of the individual characteristics of patients on the ther-
apy he employs: “If the patients were not so different, medicine
could well be a science, not an art...Variability is the law of life,
and as no two faces are the same, so no two bodies are alike,
and no two individuals react alike and behave alike under the ab-
normal conditions which we know as a disease”. The idea reflects
the opinion of doctors of his time of the need for an individual
approach to the management of patients.

The same principle was adhered to by the Soviet physi-
cian-therapist, academician of the USSR Academy of Medical Sci-
ences Lang Georgy Fyodorovich (1875-1948). In the work “Clas-
sification and nomenclature of diseases of the cardiovascular
system”, he put forward the following idea: “When identifying
whether a person has a particular disease, it is necessary to clari-
fy all those features that in this case represent this disease in con-
nection with individual and environmental factors” [4].

It is essential to realise that an individualised approach to
patient management developed and implemented by the Soviet
healthcare system can hardly be called PM. The lack of a strong
scientific base was one of the critical issues that hindered the im-
plementation of PM. Nevertheless, recognition of the uniqueness
of each patient became one of the steps towards the develop-
ment of PM. During Soviet days, when making a diagnosis, the
available information about the patient’s characteristics (gender,
age, weight, comorbidities, family history, laboratory standards)
was considered.

In the 90s of the XX century, Leo Galland, an American in-
ternist, first introduced the term “Patient-centered diagnosis and
treatment” to radically change the approach to patient manage-
ment, considering the patient’s biological, psychological, and
social characteristics. The approach will significantly impact the
creation and development of the patients’ database for multi-
factorial datasets of personal data. Thus, according to the liter-
ature data, the PM concept became established during this peri-
od. In contrast to Soviet medicine, new innovative technologies
emerged that offer enhanced diagnostics, prevention, therapy,
and rehabilitation capabilities.

Nevertheless, per se, the term “personalised medicine” was
first introduced in 1998 in a monograph published by the Amer-
ican researcher Kewal K. Jain. The author described applying the
concept of PM as follows: “In the doctor’s office, a scraping of
the oral mucosa is taken from the patient to analyse the DNA and
determine whether there is a genetic predisposition to certain
diseases. After receiving a positive result, the doctor assesses the
risk of developing a disease and develops a detailed personalised
plan of preventive measures. If a patient with clinical manifesta-
tions of the disease comes to the appointment, the doctor, using
the genetic “passport”, adds a molecular diagnosis to the clini-
cal one. After that, using the patient molecular profiling, person-
alised therapy is prescribed. Moreover, the medicine made in a
pharmacy is tailored for a particular patient”.

Today, the PM strategy is focused on revising the views and
attitudes towards many diseases haunting humans on the part
of both society and healthcare. The PM approach is one of the
world’s leading trends in the healthcare system. By the AMA
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NEKapCTBO U3rOTaB/MBAKOT B aNTEKE CMeLManbHO AN KOHKPETHOro
naumeHTar.

CerogHa ctpaterva MM opueHTMPOBaHa Ha NepecmoTp B3mMA-
[10B U OTHOLIEHWS KO MHOTMM MAaTO/IOMMAM, KaK CO CTOPOHbI 0bLLe-
CTBa, TaK U CO CTOPOHbI 34PaBOOXPaHEHMS. [epCOHaNU3NPOBaHHBI
NoAX04 B MeAULMHE ABAAETCA OAHUM U3 BEAYLLMX MUPOBbIX TPEHAOB
B CMCTEME 34,paBOOXPaHeHNA. Mo MHeHWto CoBeTa AMEPUKAHCKOM Me-
JAVLMHCKOM accoLpaLym no Hayke 1 06LLecTBEHHOMY 34paBooXpaHe-
Huto (AMA Council on Science and Public Health) M — 310 naeanbHas
MOZE/b 3PaBOOXPaHEHMA OyayLLEero, KOTOPasa MO3BOAWUT HAXOAUTb
NepPCOHa/IbHbIV NOAXOA NO BEAEHWIO NALMEHTOB C YH4ETOM WX FreHeTu-
UECKUX, KNMHUYECKUX, COLLMAIBbHBIX, MCUXOOTMYECKUX U APYIUX OCO-
6eHHocTel. Mcnonb3osaHue WabAOHHOIO M CUCTEMATU3MPOBAHHOTO
NeyebHoro npouecca 6e3 yyéta MHAMBMAYaNbHbIX OCOBEHHOCTEN
MaUWeHTa B NOMHOM Mepe MOTYT MPUBECTU HE TONMbKO K CHUMEHMIO
3pEKTUBHOCTM NPOBOAMMON TEPanuu, HO U K eé OTCYTCTBUIO, YTO
NMOBAUAET Ha TEYEHME U Ha NPOrHo3 3abonesaHuna. Kak nokasbiBaeT
MMPOBaA NpaKTWKa, UCMONb30BaHWe KoHuenuun MM oTKpoeT BO3-
MOXHOCTU TMPOBELAEHWA  AOCUMMTOMATUYECKOW MAEHTUOMKALMM
npeapacnoNoXKeHHOCTM YeoBeKa K NaToaormMn M eé NpPorHo3npoBsa-
HWSA, YTO NO3BOAUT CTabMAM3MPOBATL NOKA3aTeN M 3a60/1EBAEMOCTH,
CHU3UTb YPOBEHb CMEPTHOCTU M MHBAZIMOHOCTU HACENeHMUA, COKpa-
TWUTb PAcxofbl Ha Tepanuio, PeabuUTaLMIO NALMEHTOB, YKE UMeto-
Wux 3abonesaHue.

MpaKTUYeCcKn BCe BeaylMe MUPOBbIE AEPXKaBbl aKTUBHO Mpw-
MEHAIOT Pa3IMYHOTO YPOBHA NPOrPamMmbl M MPOEKTbl, OPUEHTUPO-
BaHHbIE Ha NMOAAEPIKKY U Pa3BUTME NEPCOHAM3MPOBAHHOTO Hamnpas-
NeHns B cucteme 3apaBooxpaHeHus. CerogHa MM B Haweit cTpaHe
YOENAOT JOCTaTO4HOE BHUMaHMe. 28 aekabpa 2012 roga Pacnopsxe-
Huem Mpasutenbcta Poccun Ne 2580-p 6bin yTBEPKAEH AOKYMEHT
«CTpatervns passuTMA MeAMLMHCKOW Hayku B Poccuiickoit depepa-
UMK Ha nepuog, go 2025 roaa», paspaboTaHHblit MuH3gpasom PO
COBMECTHO C NPOdeccMoHaNbHbIM Hay4yHbIM obLecTBom. CTpaTerua
pa3paboTaHa C Le/bio Pa3BUTUA MEAULMHCKOW HAYKM U HanpaB/ieHa
Ha CO3Z,aHMe BbICOKOTEXHOIOMMYHbIX UHHOBALMOHHBIX NPOAYKTOB A5
COXpPaHEHWA U YKpenieHna 340p0BbA HaceneHnsa B TOM uncae. OgHUm
13 BeZyLUMX HanpaBaeHWI cTpaTerMmn CTaHeT NOALEPKKa NpUopuTeT-
HbIX HaNpaBAeHU MeOULMHCKOWM HAYKM U KOHLIENLMM NepcoHanunsa-
UMn B MeaAMUMHE, B YacTHOCTH [5, 6].

B 2014 roay B Poccuiickoii ®enepaumm B COOTBETCTBUM C NO-
cTaHosneHuem Mpasutensctea PP ot 15 anpens 2014 r. Ne 294 6bina
YTBEPKAEHA rocyAapcTBeHHas nporpamma «PassuTue 34paBoOXpa-
HEHWA» C NAAHMPYEMbIM CPOKOM BbinonHeHna K 2025 roay. Eé uenb
3aK/1lo4aeTca B obecneyeHnm gocTynHOCTY MeAMLMHCKOM NoMOoLLY, a
TaK¥Ke MOBbILLEHMM KauecTBa MEeSULMHCKMX YCyT, O6bEMBI 1 BUAbI,
KOTOPbIX AOMKHbI COOTBETCTBOBATb YPOBHIO 3ab0s1€BaemMocTi v no-
TpebHOCTAM HaceNneHus, OCHOBbIBAACH Ha MHAMBUAYAbHOM NOAXOAE
C UCNONb30BAHUEM WMHHOBALMOHHbLIX TEXHOMOMMI B COOTBETCTBUM C
nepesoBbIMU AOCTUXKEHVUAMM MEOULMHCKON HayKu. EWLE oauH war B
noaaepky MM 6bin caenaH B 2016 rogy, Koraa peleHnem npesunau-
yma CoseTta npwu MpesugeHTe Pocecuiickon ®eaepaumm Obin AaH ctapT
nporpammbl HealthNet («XencHet»), yTBepsa€HHOW nocTaHoB/E-
Huem lNpasutenbctsa ot 18 anpena 2016 roga Ne 317 «O peanusauum
HauuoHanbHOM TEXHONOMMYECKOM MHULMATMBLIY. [laHHAs nporpamma
paccumnTtaHa o 2035 roga M HanpaeaeHa Ha passutue MM, KoTopas
[aCT BO3MOXHOCTb MCMNO/Ib30BaHMA HOBbIX 3OEKTUBHbIX MOAXOLO0B B
Tepanuu u NPodUNAKTUKE PasIMYHbIX NATONOMUM C YH4ETOM UHAMBU-
[yanbHbIX 0COBEHHOCTEN KaXKAO0ro NaLyMeHTa ¢ Leblo pocTa Nposon-
KUTENbHOCTU U YNYULIEHWA KayecTBa ero »Ku3HW. Ha cerogHALHui
JeHb y yenoBeyecTBa, 61arogaps BO3MOMKHOCTAM MHHOBALMOHHbIX
TEXHO/IOMNIA, HAYUYHbIX OTKPBITUIA, @ TaKKe AOCTYNMHOCTU MEeANLMHCKUX

Council on Science and Public Health, PM is the ideal healthcare
model of the future. It allows finding a patient management ap-
proach, taking into account their genetic, clinical, social, psycho-
logical and other characteristics. Without full consideration of
the patient’s characteristics, the treatment across the board can
reduce the therapeutic effect affecting the disease’s course and
outlook. As global experience shows, the PM implementation will
open up the opportunity for pre-symptomatic detection of a per-
son’s pathological predisposition and prediction of the outcomes,
reducing morbidity, mortality and disability rates and cutting the
costs of treatment and rehabilitation symptomatic patients.

Almost all developed countries in the contemporary world
implemented various programs supporting the incorporation of
PM in the healthcare system. Currently, in Russia, PM is given top
priority. The Order of the Government of the Russian Federation
of December 28, 2012 No. 2580-r “Strategy for the development
of medical science in the Russian Federation for the period up to
2025” was developed by the Ministry of Health of the Russian
Federation in collaboration with the professional and scientific
community. The strategy is aimed at medical science develop-
ment and creating innovation-driven high-tech products to pro-
tect and improve public health. Therefore, the strategy provides
personalisation in medicine as a priority area of medical science
with the utmost support [5, 6].

In 2014, the State Program of the Russian Federation
“Healthcare Development” was adopted (April 15, 2014 No.
294). It provided medical and organisational measures aimed at
ensuring accessibility and improving the quality of healthcare.
The types and levels of medical services should correspond to
the morbidity rates and the public demand, based on an individ-
ualised approach coupled with advances in medical technology.
Further supportive measure for PM was adopted in 2016, when
the HealthNet program approved by the Government Decree of
April 18, 2016 No. 317 “On the implementation of the National
Technology Initiative” was launched by the decision of the Pre-
sidium of the State Council of the President of the Russian Feder-
ation. The roadmap till 2035 envisages the development of PM,
making it possible to use new effective therapeutic and preven-
tive approaches, considering the individual patient characteris-
tics to increase the quality of life and longevity. Today, due to the
availability of innovative technologies and easier accessibility to
healthcare, people pay more and more attention to their health
[7, 8].

The HealthNet program plan consists of 6 segments, the
structure of which is shown in Fig. 1.

The Order of the Ministry of Health of the Russian Federa-
tion of April 24, 2018, No. 186, the “Concept of predictive, pre-
ventive and personalised medicine” was approved, aiming at de-
veloping a personalised approach to patients care, with the focus
on widely accepted P4 medicine concept [9]. Its basic principles
are shown in Fig. 2.

Modern medicine does not stand still. Apart from diagnos-
tics and therapy, information and communication technologies,
the globalisation of the economy, new research areas (molecular
medicine, genetics, genomics, stem cell technologies, post-ge-
nomics) make it possible to implement a personalised approach
in the disease prevention and monitoring ongoing therapy. More-
over, it can increase the patient’s adaptive capabilities, coping
with outdoor environmental and local factors.
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11l cermeHT «MeaMLMHCKan reHeTMKa» — HanpaBs/ieH Ha pa3pa-
60TKY U UCMONb30BAHWE TEXHONOTUI MONEKYNAPHO-FEHETUYECKON
[AWarHocTmkm 6a3 faHHbIX reHodoHaa Poccum

IV cermeHT «340p0OBbe 1 fONroNeTUE» — HANPaBAeH Ha Npodu-
NAKTUKY BO3PACTHbIX MAaTO0rMYECKUX U3MEHEHUM

V cermeHT «BMoMemLMHa» — OCHOBaH Ha MUCMONb30BaHUM TEXHO-
JIOTU ONA NIeYeHUA NaLUEHTOB W MONEKYNAPHO-6MONOrMYECKO
[IMarHoCTUKe

VI cermeHT «UHPOPMALMOHHDIE TEXHONOTUMN B MEAULIUHE) — Ha-

NpaB/ieH Ha co3zaHue 1 pa3paboTky MHOOPMALMOHHOW CUCTEMBI B

cdepe MeanLMHbI, aBTOMATU3ALMIO AEATENbHOCTU BpayeW C Lesbio
GOpMMUPOBAHMA €ANHOM CUCTEMDbI

Puc. 1 Cmpykmypa npo2pammsl NepcoHanU3UPO8aHHOU MeouLuHs!
HealthNet

YCAyT, NOABWUAACh BO3MOXHOCTb YAENATb 60/blue BHUMAHUA CBOEMY
310p0BbIo [7, 8].

MnaH nporpammbl HealthNet («XencHeT») cocTouT 13 6 cermeH-
TOB, CTPYKTYpa KOTOPbIX NPOLEMOHCTPUPOBaHa Ha puc. 1.

24 anpena 2018 roga B COOTBETCTBMM C NpuKazom MwuHucTep-
CTBa 34paBooxpaHeHunsa Poccuiickoit Pepepaumm Ne 186 6bina yTaep-
®aeHa «KoHuenuua npeauKTUBHOMW, NMPEBEHTUBHOW U MEpCOHau-
31POBAHHOM MeMLMHbI», UAes KOTOPOM HanpasieHa Ha pas3BuTUe
NepCcoHasIM3MPOBAHHOMO MOAX0Aa Bpaya B pabote € mauueHTOM U
OpWEHTMPOBaHa Ha muposylo «KoHuenuuto 4P-meamumtbi» [9]. Eé
OCHOBHbI€ NPUHLMMbI NPeAcTaBAeHbl Ha pUC. 2.

CoBpemeHHasi MeMUMHA He CTOMT Ha mecTe. bnarogapsa Bo3-
MOXXHOCTAM  MHPOPMALLMOHHO-TENIEKOMMYHUKALIMOHHBIX  TEXHO/O-
rWiA, obannsaLmyM SKOHOMMKM, PAa3BUTUIO HAY4HbIX HanpaBAeHWi

Puc. 2 OcHosHble NPUHUUNGI NEePCoOHANU3UPOBAHHOU MeOUUUHbI
«KoHuenyus 4P-meduyuHel — HOBASA NAPAOU2Ma»

MpepnKaTMBHOCTDb MNpeBeHTMBHOCTb

(ot aHrn. prediction — npepy-
npexaexue) CnocobHocTb
npegynpexaatb passutue

(oT aHrn. prevention — npe-
notepalieHne) CnocobHoCTb
npeAoTBpaLaTh 3abonesaHue

3abonesaHuA WU 3aMefNIATb ero pa3suTHe
MapTUcMnaTUBHOCTL MepcoHanusaums

(ot aHrn. participation — y4a-
CTWEe U NONHOE NOHUMaHWE
npoteccos) Bo3amoxKHOCTb

HEenocpeACTBEHHOTO yyacTus

CaMOro NalMeHTa, Kak B Tepa-

MUK, TaK M B NPOdUNAKTHKE

CBOEW naTonornm

(oT aHrn. personalization —
NepCoHanN3UPOBaHHbIN
noaxog) Moabop nepcoHanb-
HOro NNaHa BefeHUA NaLuyeH-
TOB C YY4ETOM UX MHAMBUAYANb-
HbIX 0CObEeHHOCTeM
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Segment lll, «<Medical genetics» — aimed at the development
and application of technologies for molecular diagnostics of the
Russian gene pool databases

Segment IV, «Health and Longevity» —aimed at preventing age-
related pathological changes

Segment V, «Biomedicine» — based on the application of molecular
biology techniques for diagnosis and the treatment of patients

Segment VI, «Information technologies in medicine» —aims to
develop an information system in healthcare, automating doctors’
work to form a unified system

Fig. 1 Structure of the personalised medicine program HealthNet

A personalised approach in medicine is aimed at a group
of diseases that are difficult to treat or require long-term ther-
apy. Thus, the group has a high medico-social significance for
the healthcare system. The disorders often belong to the group
of multifactorial diseases. The patient has a genetic predisposi-
tion: the clinical course, manifestation, and prognosis depend on
external environmental and individual factors, including gender,
age, ethnicity, diet, physical activity, and hereditary (genetic)
factors (combinations of alleles and genetic variation moderate
the increase in a predisposition). Such diseases include bronchial
asthma (BA).

Today BA is a massive medical and socio-economic problem
in the healthcare system. Manifesting in childhood, the disease

Fig. 2 Basic principles of personalised medicine “P4 medicine concept
—a new paradigm”

Predictive Preventive

Interventions can be
implemented for the predicted
disease to prevent damage to
health

Diseases (disorders) can
be accurately predicted by
precursors and other tools

before initial symptoms occur

Participatory
Patients participate in their
healthcare with sharing
of information and shared
decision-making

Personalised

Person-centred healthcare
that is individualised for each
unique patient
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(MonekynapHas meauUMHa, reHeTUKa, FeHOMMKA, KNETOYHbIE TEXHO-
JIOTUM, NOCTreHOMHas 61onorua U Ap.) v nevebHO-ANarHOCTUYECKUX
METOA0B NOABW/INCH HOBblE BO3MOXHOCTH BOMN/IOLLEHNA B M3Hb Nep-
COHA/ZIM3UPOBAHHOTO MOAXO0AA He TO/bKO B AMArHOCTUKE W Tepanuu
3ab0n1eBaHNA, HO TaKKe B ero npeaynpexaeHun (npodunaktuke),
MOHWTOPWHIE NPOBOAMMON Tepanuu, NOBbILEHUM afanTaLMOHHbIX
BO3MOXKHOCTEW NaLyeHTa ¢ y4ETOM ero MHAMBWAYaNbHbBIX 0COBEHHO-
CTell Nog, BAAHWEM BHELUHECPEOBbIX U PErOHaNbHbIX GAKTOPOB.

MepcoHannM3nMpoBaHHbI NOAXOA, B MeAMLUMHE HanpasieH Ha
rpynny 3abonesaHui1, KOTOpble TAXENO NOAAAIOTCA NeveHuto, mbo
TPebyIoT Ha3HaYeHWA A/UTENbHON Tepanun W, TEM CamMblM, UMeT
BbICOKYH MEAMKO-COLLMAbHYH0 3HAYMMOCTb /1 CUCTEMbI 34paBOOX-
paHeHuA. Yalle BCero Mx MOXHO OTHECTU K rpynne mynbtudakTopu-
aNbHbIX 3a60N1eBaHUI, NPU KOTOPbIX Y MALMEHTa OTMeYaeTcs npes-
PacnoONOKEHHOCTb K MAToNOrMM: TeYeHUe, MPOSBIEHUE U MPOTHO3
3aBMCAT OT BAUAHUA TaKUX GaKTOPOB, KaK BO3AENUCTBUE BHELUHeW cpe-
[bl B COBOKYMHOCTU C UHAMBWAYANbHbIMU OCOBEHHOCTAMM NaLMeHTa
— MOAOM, BO3PacTOM, STHUYECKON MPUHAANENKHOCTLIO, XapaKTepom
NUTaHNA, GU3UYECKMMM Harpy3Kamu, v Ap., @ TaKKe HaCNeACTBEHHbIX
(reHeTnueckmx) dakTopoB (KOMBMHALMK M BapuabenbHOCTU annenb-
HbIX BapMaHTOB reHOB, y4acTBylOLWMX B GOPMMPOBaHMM Npeapacno-
JIOXKEHHOCTU K pa3suTuio natonoruu). K Takum 3abonesaHnAM OTHO-
CUTCA B TOM Yncie U BpoHxmanbHas actma (BA).

CerogHsa BA ABnseTCA MeAULMHCKON M COLManbHO-3KOHOMMYe-
CKOW Npo61emoit MaclUTabHOMO YPOBHA B CUCTEME 34,0aBOOXPAHEHMA.
Yalue Bcero, maHudecTvpysa B AETCKOM BO3pacTe, NaToNorMaA CoXpaHs-
€TCA B TEYEHWE BCEN KMU3HM NALMEHTa C XapaKTepHbIM BapuabenbHbIM
TEYEHMEM (Neprog PEMUCCUU CMEHSIET Nepuog, 0boCTpeHUs) 1 Bbipa-
YKEHHBIMM CUMNTOMamu 3aboneBaHws. BoiaeneHo, uto BA ¢ aeboTom
y naumeHToB B AeTcTBe, B 40-60% cayvaeB NpoA0/KaeTca BO B3pOC/IOM
BO3pacTe M 3a4acTyto UMeeT Taxénoe TeyeHue [10]. Mo MToram KoH-
ceHcyca HaumoHanbHOMo MHCTUTYTa cepaLa, NErkux 1 kposw (National
Heart, Lung and Blood Institute (NHLBI), CLLIA) u BcemmpHol opraHu-
3aumm 3apaBooxpaHeHma (BO3) B 1993 roay c¢ uenbio 60pbbbl ¢ BA BO
BCEM MUpe Oblia co3faHa paboyas rpynna «nobanbHas MHULMATUBA
no 6poHxmanbHoi actme» (Global Initiative for Asthma (GINA). Mo pe-
3ynbTaTam eé featenbHocTv bbina chopmmposaHa nporpamma «lo-
6anbHas cTpaTerys edeHns U NPodUNAKTUKN BPOHXMANBHOM acTMbl»,
[aHHble KOTOPOW perynsapHoO nepecmatpusatotca U obHosastoTes. Oc-
HoBHas 3asaya GINA — 310 co3aaThb Te yCNoBMWA, NPU KOTOPbIX He3aBU-
CMMO OT BO3PacTa, reHAEPHO 1 PacoBoii NPUHAAEKHOCTU, COLMANb-
HOrO CTaTyca, Y MaLMeHTa NOABUTCA BO3SMOXKHOCTb MOJIHOTO KOHTPOAA
Hag, cumnTomamu 3aboneBaHuWs, He JOMYCKan ero NPorpeccMpoBaHus,
[0CTMYb KOTOPOro MOXKHO Bnarogapa pa3paboTkam CoBPEMEHHbIX Me-
TOAOB AMArHOCTMKM, ONTUMA/IbHOTO MIaHa M CTpaTernm Tepanum BA,
4TO NPUBEAET K YNYULLEHWUIO KAUeCTBa KMU3HW NaLMEHTa, CHU3UT KOU-
YecTBO C/ly4aeB MHBANMAHOCTU U NETaNIbHOCTU.

Mo oduumanbHbiM faHHbIM BO3 1 GINA (zoknag ot 2020 r.) B
HacTosLee BpeMs OKono 360 M/IH. YeNoBeK CTPaAatoT AaHHOM naTo-
NIOTUIA, U HE UCK/HOYEHO, YTo K 2035 rogy Ux KONMYECTBO YBEANYMTCA
[0 400 mnH. BA 3aHMMaeT Befyllee MeCTo Cpeay XPOHUYECKOMN na-
TONOTMW OPraHOB AbIXaTeNbHOW CUCTEMbI HEMH(EKLIMOHHOMN 3TUONO-
riun. Mo aanHbim BO3, B 2015 rogy BA npusena kK notepe 26,2 maH.
net xu3Hu DALY (Disability Adjusted Life Years — nokasatesb, KoTopbli
XapaKTepu3yeT KOSIMYECTBO /IET XKU3HW, YTPAUEHHBIX B pe3y/ibTaTe He-
TpyaocnocobHocTH), yto coctasaseT 1,1% yuwepba ot obuiero Konu-
yecTBa 3ab601€BaHUI 1 3aHUMAET 28 MeCTo cpeay Apyrvx NaTtonorui
[11, 12].

CornacHo pesynbTatam, NONYYEHHBIM B PaMKax SNUAEMMON0U-
YECKOTO WUCCNe0BaHMA, MPOBOAMMOTO POCCUMIACKMM pecnnpaTopHbiM
obwwectBom, BA 3aTparMBaeT Bce BO3PacTHbIE rpynbl HACENEHWS, a eé

persists throughout the patient’s life, characterised by a variable
clinical course with the periods of remission combined with the
periods of exacerbation and severe symptoms of the disease. It
was found that BA, with its onset in childhood, continues in adult-
hood in 40-60% of cases and often has a severe clinical course
[10]. Therefore, the Global Initiative for Asthma (GINA) was
launched in 1993 under the National Heart, Lung, and Blood Insti-
tute, National Institutes of Health, USA, and the World Health Or-
ganization to produce a global strategy on asthma management
and prevention. The GINA report (“Global Strategy for Asthma
Management and Prevention”) has been updated annually since
2002. GINA is aimed to create the conditions under which the pa-
tient will have the opportunity to fully control the symptoms of
the disease, preventing its progression, regardless of age, gender
and race, social status. This can be achieved by developing mod-
ern diagnostic methods and an optimal plan and strategy for BA
therapy, improving the patient’s quality of life and reducing dis-
ability and mortality rates.

According to the WHO data and 2020 GINA Report, about
360 million people currently suffer from the disease, and it is
estimated that number will increase to 400 million by 2035. BA
occupies a leading place among the chronic pulmonary disorders
of non-infectious aetiology. According to the WHO, With 26.2 mil-
lion DALYs (The Disability-Adjusted Life Year, a measure of overall
disease burden, expressed as the number of years lost due to ill-
health, disability or early death), asthma contributed 1.1% to the
total global burden of disease in 2015 and ranks 28" among other
pathologies [11, 12].

According to epidemiological study results conducted by the
Russian Respiratory Society, BA affects all age groups. For exam-
ple, BA prevalence in the Russian Federation in 2018 among the
adult population was 6.9%, while children and adolescents were
more commonly affected — about 10% cases [13]. Furthermore,
according to the International Study of Asthma and Allergies in
Childhood (ISAAC), the prevalence of asthma symptoms in chil-
dren aged 6-7 years was 11.1-11.6%, 13-14 years — 13.2-13.7%
[14]. Furthermore, a large-scale epidemiological study in 12 re-
gions of the Russian Federation on the prevalence and risk fac-
tors of chronic respiratory diseases, conducted according to the
Global Alliance Against Chronic Respiratory Diseases (GARD)
guidelines, revealed a high prevalence of BA of 25.7%; as well as
allergic rhinitis and chronic bronchitis, in 18.2% and 8.6% of cas-
es, respectively [15].

According to the literature data, asthma-related disability
accounts for 80% of all disabilities related to respiratory system
diseases [16]. Today, the WHO is focused on research in fields
such as the quality of life of patients with chronic diseases, in-
cluding BA, which has a progressive course and, thus, adversely
affects all spheres of the patient’s life. Quality of life (Qol) as-
sessment and other standard clinical and functional indicators
are critical for evaluating the patient’s well-being, including QoL's
physical, social, and psychological aspects. The QoL indicators are
an essential part of the therapy’s effectiveness evaluation to ob-
tain additional information on the impact of the dynamic changes
of the health status of BA patients. Furthermore, the quality of
life indicators often makes it possible to assess the quality of the
medical care provided [17, 18].

BA is a chronic disease state with recurrent episodes of
acute exacerbations, which involves a considerable cost to pa-
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pacnpocTpaHéHHOCTb B Poccuiickoit ®epepaumnm Ha 2018 rog, cpeam
B3POC/IOTO HaceneHua coctaBnsfeT 6,9%, npu sTom AeTM U NoApoCT-
Ku 6onetoT yaule — okono 10% cayyaes [13]. Mo pesynbTaTam npose-
OEHHOro MeXAyHapoaHOro uccnefosaHuna bA n annepruv getckoro
Bo3pacta (International Study of Asthma and Allergies in Childhood
— ISAAC) 6b110 BbIABNEHO, YTO PACMPOCTPAHEHHOCTb CUMNTOMOB BA
y peteii B Bo3pacTe 6-7 net coctasuna 11,1-11,6%, 13-14 net — 13,2-
13,7% [14]. MacwTabHoe 3NMAEMMONOIMYECKOE WCCNefoBaHWe,
nposeaéHHoe B 12 pernoHax PP no n3y4eHMto pacnpocTpaHEHHOCTH
XPOHWUYECKOI NaTONOrMM OPraHoB AblXaHuA, a TaKKe GakTopOoB pUCKa,
BAMAIOLLMX HA MX GOPMMPOBAHME, COMNACHO MEXAYHAapOAHOMY Npo-
Tokony GARD (Global Alliance against chronic Respiratory Disease —
Tno6anbHbIN anbsHC No 6opbbe € XPOHUYECKMMM PECNMPATOPHbIMU
3a60/1€BaHNAMM) BbIABUIO BbICOKYH PacMpPOCTPAaHEHHOCTb CUMMTO-
MoB BA cpeay pecnoHAEeHTOB, MX KOMYECTBO cOCTaBuno 25,7%; Ha
TaKu1e NaToNOrMu, Kak anNepruieckmin puHuT, npuwnocs 18,2% cnyya-
€B W XPOHUYECKUI bpoHXuT — 8,6% cnydaes [15].

CornacHo MTepaTypHbIM JaHHbIM, Ha foAto BA, Kak NpuumHbI
WHBAMAHOCTM B CTPYKTYPE NaToNIOMMM OPraHOB AbIXaTeNbHOM cucTe-
Mbl, npuxoamutca 80% [16]. CeronHa BO3 yaenser 60/1blioe BHUMaHWe
Pa3BUTMIO TaKOTO HAyYHOrO HaMpPaB/iEHWA, KaK M3yyeHWe KayecTsa
KU3HU NALMEHTOB C XPOHUYECKMMU 33060/1EBAHNAMM B TOM YUC/IE U
¢ BA, KoTOpasa B CBOEM TeUYEHUN UMEET TeHAEHLMIO K NPOrpeccmpo-
BaHWIO 1, TEM CaMbIM, HE6NAroNpUATHO BAMAET Ha Bce Chepbl Ku3He-
[eATeNbHOCTU NaumeHTa. Kputepuin OLeHKM KauecTBa XU3HU, Hapaay
C APYTVMM CTaHAAPTHBIMM KIMHUKO-OYHKLMOHANbHBIMM NOKasaTens-
MU, ABNAETCA OLHUM U3 K/IOYEBbIX NAPaMETPOB OLEHKN NaLUeHTOM
cobcTBeHHOro 6aarononyuns (Gb1snMyeckoro, CoLManbHOro 1 NCUXoNo-
TMYECKOTO aCneKTOB U3HM). MoKasaTeNb KayecTBa KU3HW ABNAETCA
OAHUM 13 KpUTepreB 3OHGEKTUBHOCTM MPOBOLMMOI TEPANUM, @ TaKKe
No3BoAAET NONYYUTb AOMNONHUTENBHYIO MHbOPMALMIO O AUHAMUYe-
CKUX M3MEHEeHUAX COCTOAHMA 340pOoBbA NauueHToB ¢ BA. 3avactyio
KpUTEPUIA KauecTBa XKM3HW NO3BONAET CAenaTb BbIBOA O KayecTse
OKa3blBaeMoW MeanLMHCKoM nomolum [17, 18].

BA — natonorvs, Kotopas, y4uTblBas XPOHWUYECKMI XapaKTep
CBOEro TeueHus, TpebyeT Hemasnbix SKOHOMUYECKUX 3aTPaT, KaK OT ro-
CYZapcTBa, TaK M OT naupeHTa. Mo oueHke LieHTpOB No KOHTpOAIO U
npodunaktnke 3abonesanuii CLLUA (Centers for Disease Control and
Prevention — CDC) Ha 2018 rog, 6bi10 BbIABAEHO, YTO EXEroAHble KO-
HOMMYecKMe NnoTepu, HanpaeneHHble Ha Bopbby ¢ BA y B3poc/bix U
feteii, coctaBnaoT A0 1% HaUWMOHaNbHOrO BA/NIOBOrO BHYTPEHHEro
npogykta (BBIM), a npamble 3aTpaTtbl 3apaBooxpaHeruns B CLUA co-
crasnatoT 18 mapa. gonnapos; 8 EBpocotose — 17,7 mapga. eBpo, B
Poccuitckoit denepaumm go 8,5 mapg, pyoneit. OHu BKIOYAIOT B cebA
pacxofbl Ha le4yebHO-AMarHOCTUYECKUE MEPONPUATUS; ONIaTy CTOU-
MOCTM TPAHCMOPTUPOBKM U FOCNUTANU3ALMM NALMEHTA C A/IUTENbHBIM
npebbiBaHWem B cTaumoHape (23 u bonee AHs); notepto paboyero
BPEMEHM Ha NMPOW3BOACTBE B pesy/ibTaTe yTpaThl TPYA0CNOCOOHOCTY;
onnaty 60/IbHUYHOMO NIUCTa, B TOM YKUC/Ee MO yXomy 3a pebEHKOM
BA; Nponycku NaLMeHTOM 3aHATUI B y4EOHbIX YUPEKAEHUAX, B TOM
yncne ¢ BO3MOXKHOCTbIO Nepexofa Ha foMaLLHIo Gopmy 0byyeHus,
KOTOpan HeraTMBHO BANAET KaK Ha NPOpeCccHoHaNbHYI0 AeATeNbHOCT
poauTenei Tak U ypoBeHb COLMANM3aLMU, HABbIKOB KOMEKTUBHOMO
06LweHun pebéHka ¢ BA 1 ap. OcHOBHAs YacTb 3aTpaT HanpasaeHa Ha
OKa3aHue HeOT/I0XHOM NMOMOLLM NaLMEHTY U CTaLMOHapHOE feveHune
Ha doHe 060CTpeHnA 3ab601eBaHNA WU YXYAILEHUA €ro COCTOAHWA
NpY HeloCTaTO4HO 3EKTUBHOW NPOTMBOBOCMANIUTE/IbHOW Tepanuu.
Ha neyeHve nNauueHToB €O CPEAHUM U TAXENbIM TeYeHMem 3abone-
BaHuA npuxoautca Ao 90% obuien cymmbl pacxopos, MaLMeHTbl C
NETKUM TEYEHUEM Yalle He HYKAAK0TCA B FOCMUTANN3aLMK B CneLma-
NIMU3UPOBAHHbIE OTAENEHMA U NPOBEAEHUN NeYeBHbIX MepOnpPUATUSX,
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tients, healthcare systems and societies. According to the Centers
for Disease Control and Prevention (CDC) estimates for 2018, the
annual expenditures in the field of combating BA in adults and
children amounted to up to 1% of GDP. Thus, BA imposes a sig-
nificant burden on the health system, with annual direct health-
care costs estimated in the US at $ 18 billion; in the EU — 17.7
billion euros, up to 8.5 billion rubles in the Russian Federation.
The expenditures include: the cost of treatment and diagnostics,
transportation and prolonged hospital stay (23 or more days);
downtime costs as a result of the disability; sick leave payments
and paid childcare leave for parents of children with BA. In addi-
tion, it includes costs related to the patient’s learning gaps due to
absenteeism in educational institutions and switching to homes-
chooling, which negatively affects both the professional activities
of the parents and the socialisation and communication skills of
a child with BA. Most expenditures are used for emergency care
and in-hospital treatment of asthma symptoms exacerbations
with ineffective anti-inflammatory therapy. Although treating pa-
tients with a moderate and severe clinical course accounts for up
to 90% of the total cost, patients with a mild course often do not
require treatment in specialised departments, emphasising the
importance of early diagnosis of the disease [19].

One of the leading epidemiological problems remains BA
mortality. According to global statistics, over the past two de-
cades, the overall BA mortality rate has significantly decreased
following the use of inhaled corticosteroids (ICS) as anti-inflam-
matory therapy and the implementation of national and interna-
tional guidelines for the BA diagnosis and treatment. However,
the risk of death from the disease is high, especially if patients
have predisposing risk factors and no access to adequate primary
care. According to the WHO, there are more than 250,000 deaths
from BA globally. According to an epidemiological study by the
National Review of Asthma Deaths (NRAD, UK), in 2014, BA pa-
tients death in 45% of cases resulted from delayed medical care.
More than 80% of cases occurred in the prehospital phase. Death
also occurred due to inappropriate death risk assessment (use of
many medications brought in by ambulance, improper anti-in-
flammatory treatment) and suboptimal disease control [12, 20].

The dismal epidemiological data emphasise the importance
of a personalised approach to asthmatic patients. It is an interdis-
ciplinary approach without exceptional focus on the biomedical
basis of the disease that will make it possible to implement the
most effective patient management system improving the quality
of life for patients with BA. An optimal variant of the algorithm
for personalised care of BA patients is shown in Fig. 3.

Hereditary predisposition plays a significant role in the
pathogenesis of BA, which was proven in numerous clinical, epi-
demiological, and other studies. According to the literature data,
there is a 6-7 times higher risk of BA in offspring if both parents
are affected, a 3 times higher risk of BA if only one parent is af-
fected, and a 5 times higher risk of BA with a maternal history
of atopic diseases [ 21]. Therefore, predictive risk factors assess-
ment will make it possible to identify a pediatric cohort with a
predisposition to BA. Today, several clinical prediction models are
used to aid the assessment of the probability of asthma, includ-
ing the Asthma Predictive Index (API), the Clinical Asthma Predic-
tion Score (CAPS), and the Asthma Prediction Tool questionnaire.
These models help clinicians, parents, and patients correctly as-
sess the symptoms of the disease, increase compliance based on
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Puc. 3 [lepcoHanu3upo8aHHAA MeOUYUHQ.
OnmumaneHell 8apuaHm anzopumma sede-
HUA nayueHmos ¢ bpoHxuansHol acmmol
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yTO eLwé pa3 NoaYEPKMBAET 3HAYMMOCTb BbIABIEHMA 3a60/1EeBaHNA Ha
paHHUX cTagumax ero popmmuposanus [19].

OpaHOW M3 BefylWwMX 3NUAEMMONOMMYECKMX Npobaem ocTaérca
NeTanbHOCTb naumeHToB ¢ BA. CneayeT OTMETUTb, YTO NOKasaTeNb
obuiel cmepTHOCTM OT BA 3a nocnegHue ABa AECATUNETUS, MO AdH-
HbIM MMPOBOI CTAaTUCTUKK, 3HAYUTENbHO CHU3UACA HA POHE MUCMONb-
30BaHMA B Ka4ecTBe NPOTUBOBOCMANNTE/ILHOM Tepanuu y nauueHToB
WHraNfLMOHHbIX GOpM FtOKOKopTUKOCTeponaoB (MIKC), a Takke BHe-
[APEHMA HALMOHANbHBIX U MEXAYHAPOAHbIX PEKOMEHAALMIA U PYKO-
BOZCTB N0 AMarHocTuke n nedyeHuto bA. OaHaKo pUCK cmepTeNnbHbIX
MCXOL0B OT 3a60/1€BAHNA BbICOK, OCOBEHHO NPU HAAUYUK Y NALMEH-
TOB GAKTOPOB PUCKA Pa3BUTMA MATONOIMMM, A TaKkKe NPU OTCYTCTBUM
ajeKBaTHoW 6asucHol Tepanuu. Mo aAaHHbIM BO3 B mupe HacuuTbl-
BaeTtcs 6onee 250 TbiC. CMePTENbHbIX Cy4YaeB oT BA. PesynbTathl npo-
BeAEHHOro anmaemuonornyeckoro uccnenosanusa National Review of
Asthma Deaths (NRAD, Benunkobputanus) 8 2014 rogy nokasanu, 4to
cMmepTb naumeHToB ¢ bA B 45% cny4aeB BO3HMKana B pesynbraTe He-
CBOEBPEMEHHOT0 OKa3aHMA UM MeAULMHCKOM NoMoLLmM 1 bonee, yem
B 80% CNy4aes, Ha LOrOCNUTANIbHOM 3Tane; TaKKe CMePTb HacTynana
no NpUYMHE HeafeKBaTHOW OLEHKM PUCKa NeTasbHOro ucxoga (mc-
no/sb3oBaHUe 60/IbWOrO KOMYECTBA NPenapaToB CKOPOW MOMOLLM,
HepauuoHasbHOe Ha3Ha4YeHWe U NpoBeaeHMe NPOTUBOBOCMAINUTEb-
HOVA Tepanuu) 1 HeA0OLEHKM KOHTPOAA Had CUMNTOMaMU 1 TAKECTU
TeyeHua BA [12, 20].

KaK nokasblBatoT HeyTelunTebHbIe 3NUAEMMUONOTUYECKME AaH-
Hble, NOTPEBHOCTL B MEPCOHANM3NPOBAHHOM NOAXOAE NALMEHTOB C
BA 04eHb BbICOKA, U MMEHHO MEXAMCLMMAIMHAPHDBIN noaxos 6es 3a-
LMKAMBAHMA Ha WUCK/OYUTENIBHOM OrpaHUYeHHON BUoMeauLMHCKOM
napagvrme no3so/IMT BHEAPWUTb C NOCNeAytoLen peanmnsaumen Hau-
6on1ee ONTMMaNbHYIO TAKTUKY BEAEHUA MALMEHTOB AN COXPAHEHUA
MX 30PO0BbA U YNYULIEHNSA KAYECTBA KU3HMU.

OnNTMManbHbIA BapuaHT anropuTMa MePCOHANM3MPOBAHHOTO
noaxoaa B BeAEeHUM naumeHToB ¢ bA npeacTtasieH Ha puc. 3.

BonbLuoe 3HayeHue B popmupoBaHum BA nmeeT HacneacTBEHHas
NpPespacnoNoXKeHHOCTb, POb KOTOPOK Oblia AOKa3aHa B XO4e MNpo-
BEAEHNA MHOTOYUCAEHHbIX KAMHUKO-LMArHOCTUYECKUX, NOMYNALMOH-
HO-CTaTUCTMYECKMX U APYTvX uccneaosannit. Mo gaHHbIM AUTEpPaTypbl,
pucK pas3suTuA BA y noToMCTBa yBEAMYMBAETCA B 6-7 pa3 Npu HaM4Mm
naronorum y oboux poautenei, B 3 pasa — npy Haamumm BA y ogHoro
poauTeNs, a OTArOLLEHHOCTb CEMEMHOIO aHaMHe3a Mo aTonMu No Ma-
TEPUHCKOW IMHUM YBEIMYMBAET PUCK HacnepoBaHua BA B 5 pas [21].
Mcnonb3oBaHue, BHEAPEHWE U 3HaHWE JOCTYMHbIX CNOCcob0B M CpeacTs
OLIEHKM NPEAMKTUBHBIX GAKTOPOB PUCKA MO3BOMAT BbILEAUTL TPynny
[ETeN, y KOTOPbIX eCTb NPeAPACNONOKEHHOCTb K popmmnpoBaHuto BA.
Ha cerogHAWHWM AeHb UCNONb3YETCA HECKONBKO MOZENen ANA OUEeH-
KN NPOrHO3MpoBaHMA BA, K HUM MOXHO OTHECTM MHOEKC pucKa BA
«Asthma Predictive Index» (API), wkany «Clinical Asthma Prediction

Screening, diagnostics
CKPUWHWHT, AUarHOCTUKa

—
a Tep:

Fig. 3 Personalised medicine. Optimal variant
of the algorithm for managing patients with
bronchial asthma

building doctor-patient relations, and adjust the lifestyle, consid-
ering individual characteristics of the patients [22].

Today, children aged over 5 years with recurrent wheezing
spirometry as a screening tool are recommended before bron-
chodilator therapy commencing (since after it begins, BA con-
firmation becomes more difficult). Spirometry allows assessing
external respiration and the severity of bronchial obstruction. In
addition, a bronchodilation test — to determine the reversibility of
airway obstruction following the use of bronchodilators. General-
ly accepted criteria for diagnosis of asthma include an increase in
forced expiratory volume in 1 sec (FEV1) 212% and >200 ml com-
pared to the values before inhalation. The diagnosis of asthma is
not excluded if the coefficient of bronchodilation (BDC) according
to FEV1 is at least 12% with an increase of 200 ml or more; and
the exercise-induced bronchoconstriction (EIB) results assessed
as a positive response to exercise with a 210% reduction in FEV1
(11, 12].

In addition, an indispensable component of PM for BA pa-
tients is allergy testing considering anamnestic and clinical data.
However, the standard clinical allergy testing methods in vitro
— skin prick and provocative tests — has several disadvantages.
These include a limited possibility of conducting (it is allowed to
perform tests only during remissions with cancelling antiallergic
therapy before the test); age restrictions; semi-quantitative eval-
uation (test results are shown “1+, 2+, or 3+”), the probability of
false-positive and false-negative results; the risk of anaphylaxis.

Progress in laboratory diagnostics in diagnosing IgE-medi-
ated diseases is achieved using component-resolved diagnosis
(CRD) or molecular-based allergy diagnostics (MBAD). This di-
agnostic strategy is used to map the allergen sensitisation at a
molecular level, excluding the patient from the use of extracts
allergens. The use of purified natural and recombinant allergens
provides a more specific diagnosis in patients with polyvalent
sensitisation. This is achieved by identifying the true allergy
source reducing the risks of developing acute and severe sys-
temic life-threatening allergic reactions in response to aller-
gens. In addition, it allows for creating a personalised elimina-
tion strategy and carrying out allergen-specific immunotherapy
(AIT) is a therapeutic strategy to restore the normal immune re-
sponse by suppressing inflammatory effector cells and inducing
regulatory cells specific to the culprit allergen. The international
network of medical Universities and departments of postgradu-
ate medical education in the field of Molecular Allergology and
Immunology (INUNIMAI) was established in 2013 for training
specialists to improve their skills with new technologies in the
field of molecular allergology and immunology. INUNIMAI is
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Score» (CAPS), a Takxe onpocHuK «Asthma Prediction Tool». [JaHHble
MOZENM NOMOTAIOT KAMHWULMCTAM, POAUTENAM, 3 TaKMKe M CamMMM Nauy-
€HTaM rPaMOTHO OLIEHUTb CUMNTOMbI 3360N1€BaHUA, YIYULINTL KOMMa-
€HC Tepanuu, OCHOBbLIBAACb Ha MOCTPOEHWUM NAPTHEPCKMX OTHOLLEHUH
«NaLMEHT-BPayY», a TaK¥Ke NO3BOAAIOT KOPPEKTMPOBATb 06Pa3 HKMU3HU C
YYETOM UX UHAMBUAYA/bHbIX 0COBEHHOCTEN [22].

CerofHA nauueHTam cTaplue 5 J1eT ¢ peunamnBmpyoLLMMmN CBU-
CTALLYMM XPUNAMM PEKOMEHIO0BAHO [10 HasHaYeHUA BPOHXOIUTUYe-
CKOM Tepanuu (TaK Kak nocne eé Hayana noaTeepanTb BA cTaHoBMTCA
CNOXKHEE) NpoBefeHUE CMUPOMETPUM, B AAHHOM C/ly4ae, KaK CKpu-
HWHFOBOrO METOAA UCCNEA0BAHMA, C LE/IbIO OLEHKM BHELLHErO AblXa-
HUA U BblPaXKeHHOCTU BPOHXMANbHOMN 06CTPYKLMK; BPOHXOAMAATALY-
OHHOTO TecTa — C /b0 OLEHKM 06paTMMOCTK 06CTPYKLMK Ha doHe
NpUMeHeHWA BPOHXOPaCLLMPAIOLLMX NPENapaToB C OBLLENPUHATLIMU
KpuTepuamM B NoAb3y AnarHosa BA npupocTa 06béma popcrpoBaH-
Horo Bblgoxa 3a 1 cek (OPB1) 212% u 2200 mA MO CPAaBHEHUIO C MOKa-
3aTeNAMM 40 NPOBEAEHNA UHTaNALMM. Mo pe3ynbTaTam 3TOro AMarHos
BA He WCK/OYaeTCa B TOM Cyyae, ecam KoadpduumeHT 6poHxoamuna-
Taumm no OPB1 cocTtaBnaet He meHee 12% ¢ npupoctom 200 M K
6onee; a pesynbTaT BPOHXOKOHCTPUKTOPHOTO TecTa C GuUsnYecKomn
Harpy3KoM pacLeHNBAETCA NONOKUTENBHO NPU NageHun OPB1 bonee
yem Ha 10% [11, 12].

Takke ogHUM U3 06A3aTeNbHbIX 3Tanos KoHuenuun MM BA faB-
NAETCA NpoBeseHne cneumpruUeckoro aneproaornyeckoro obeneno-
BaHMA MALMEHTOB C HEOOXOAMMOCTbIO YYETa €ro aHaMHECTUYECKUX
U KNMHWYECKMX AaHHbIX. OBLenpuHATbIE KAMHUYECKUE METOoAbl afl-
NeproayarHoCTUKM in vitro — npoBesieHNe KOXHbIX U NMPOBOKALMOH-
HbIX TECTOB C aN/IepPreHaMm, — K COXKaZIeHUIO, UMEeT pAaj, HELOCTaTKOB,
TaKMX KaK: OrpaHUYeHWA B BOSMOXKHOCTM NPOBEAEHNA UCCNEA0BAHMA
(paspelueHa NOCTAaHOBKA TONMbKO B NepMoz pemuccumn 3abosieBaHus ¢
HeobXoAMMOCTbIO OTMEHbI MPOTUBOANEPIMYECKON TEPANUM Nepes,
UccNefoBaHEM); BO3PACTHbIE OrPaHUYEHMA B MPOBEAEHUM UCCNeao-
BaHWA; MOMYKONMYECTBEHHbIN Cnocob perncTpaumn ($puKcposaHue
PE3yNbTATOB B «+»); BEPOATHOCTb NONYYEHMUA JIOKHOMONOKUTENbHBIX
N NIOXKHOOTPMLIATE/IbHBIX PE3YNLTATOB; PUCK BO3HUKHOBEHWSA aHadU-
Nakcuu 1 gp.

CerogHA aKTMBHO BHEAPAIOTCA HOBble MEPCTNEKTUBHbIE METO-
[bl BbIAABNEHWA UCTUHHOW M NEPEKPECTHOM anneprum B AMarHOCTUKe
naumeHToB ¢ IgE-onocpefoBaHHbIMM 3360/1€BaHNAMM — TaK Ha3biBa-
emble MeToAbl MONEKYNAPHON (KOMNOHEHTHOM) anneproguarHocTu-
kn (CRD, MBAD), KoTopble WMCMONb3YIOTCA C LENblo KapTUPOBaHWUA
annepreHHon ceHcMBUAU3aLMM NaLMeHTa Ha MOJIEKY/IAPHOM YpOB-
He, MCK/OYaA MCMo/b30BaHME 3KCTPAKTOB ansepreHoB. MpumeHe-
HME OYULLEHHbBIX HATYPAsIbHBIX UM PEKOMBUHAHTHBIX KOMMOHEHTOB
(Mmonekyn) annepreHoB AatoT BO3MOMKHOCTb MPOBECTU AOCTOBEPHbI
aHaNu3 NaUMEHTOB C NOJIMBANEHTHOW CEHCUBUAM3aLMeN C naeHTUOH-
KaLen MCTUHHOTO MCTOYHMKA aNNePru, C LLEENbI0 CHU3UTb PUCKK pas-
BUTMA OCTPbIX U TANKENLIX CUCTEMHbIX KMU3HEYTPONKAIOLLMX PeaKrLui
B OTBET HA BO3AEMCTBUA a/lepreHoB, pa3paboTtaTb NepcoHanmM3mnpo-
BaHHbIE 3/TMMMHALLMOHHbIE MEPONPUATUA, NPOBEAEHME aAeKBaTHOW
annepreH-cneumduyeckon ummyHotepanumu (ACUT), yunTbiBas Bbl-
60p CnekTpa NPUUYUHHO-3HAYMMBIX annepreHoB. MoAroToBKoM cneuu-
anuctoB B 06/1aCTV MONEKYNAPHOM anfepronorMm U MMMyHONOTUM
3aHMMaeTcs MeayHapoaHasa CeTb MEeAMUMHCKUX YHUBEPCUTETOB
1 daKy/bTETOB NOCAEAMMNIOMHOTO MeAULMHCKOro 06pa3oBaHuA Mo
MonekynspHor annepronorun (MA) u ummyHonorumn (INUNIMAI),
KOTOpas TaKXe ABAAETCA NAaTGOPMON ANA BbINOAHEHUA Hay4HbIX
UCCef0BaHUM, NPOBEAEHMA CUMMO3MYMOB, KOHIpeccoB 1 Gopymos
B obnactn msyyeHna MA. bnarogapsa peatensHoct INUNIMAI Ha
CEroAHAWHMWIA feHb KOMMOHEHTHAsA anneproauarHocTka, Hapagy
«TPAAMLMOHHBIMU» METOAaMM anneproobcnefoBaHuUs, 3aHUMaeT
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also a platform for developing joint international research pro-
grams, exchanging scientists, developing PhD programs, joint
publications, and organising scientific symposia, congresses,
and forums. Due to INUNIMAI activities, component-resolved
diagnostics (CRD) and traditional allergy testing play an essen-
tial role in the algorithm for managing BA patients. Today, multi-
plex assays, which allow one-step determination of sensitisation
to a significant number of allergenic molecules, are widely used.
These include the ImmunoCAP Immuno-solid-phase allergen
chip (ISAC), the Mechanisms for the Development of Allergies
(MeDALL) allergen-microchip assay, Allergy Explorer (ALEX) al-
lergy test, etc.). According to WHO data, these assays are rec-
ognised as the “gold standard” of allergy testing, along with the
use of screening test systems for sIgE to a mixture of the most
common allergens of various groups, taking into account the pa-
tient’s age (Phadiatop and Phadiatop Infant), which allows fur-
ther detailed examination in case of confirmation of the allergic
nature of the illness Thus, allergic component diagnostics is an
indispensable component of personalised BA medicine, which
will maximise the individualisation of treatment and elimination
measures [23].

BA therapeutic options are selected based on unifying prin-
ciples, following the current national and international guidelines
(the GINA global strategy for asthma management and preven-
tion), which are reviewed and updated periodically to keep up
with technological advances that offer new opportunities for
better management of BA patients. Moreover, further informa-
tion appears on the BA pathogenesis and clinical course as well as
more medicines in different forms and routes of administration.
In addition, the treatment paradigms and regimens are revised
as well as assessment criteria for the level of quality of medical
care [24]. Thus, the selection of treatment options is based on
national and international guidelines. At the same time, it should
consider the patients characteristics (BA phenotypes and endo-
types, age, comorbidities), patient compliance, ability to use the
inhaled medication correctly, etc. In other words, therapy for BA
patients should also be individualised, which corresponds to the
GINA 2021 “assessment-reviewing response-assessment” thera-
py concept of asthma management.

Currently, the BA therapy program involves an equal part-
nership between doctor and patient, improving patient compli-
ance and determining the risk factors for exacerbation of the
disease. Thus, BA pharmacotherapy incorporates a stepwise
approach to control the symptoms and the clinical course fol-
lowed by maintenance therapy for long-term asthma control. In
addition, it aims to prevent adverse outcomes of the disease by
adjusting the treatment in specific clinical situations (pregnancy,
drug intolerance, aspirin-induced asthma, etc.), considering co-
morbidities (allergic rhinitis, food allergy, etc.).

Asthma pharmacotherapy includes a group of drugs reliev-
ing bronchospasm. These include:

e B,-agonists
e Short-acting anticholinergics

e A combination of fenoterol-ipratropium bromide
(Duovent)

¢ Inhaled corticosteroids (ICS) for primary anti-inflamma-
tory therapy

¢ Antileukotriene medications
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NPOYHOE MeCTo B anroputme sBeaeHua naumeHToBs ¢ bBA. CeroaHsa cBoé
NPUMEHEHWE HALAW KaK MeTofbl MynsTUnaeKkcHou MA, KoTopble
NO3BONAT OLHOMOMEHTHO ONpPeAennUTb CEHCUOUAN3ALMIO K 3HaUK-
TE/IbHOMY KOJIMYECTBY afNepreHHbIx Moekyn (anneproumn Immuno
Solid-Phase Allergen Chip (ISAC), MedALL, Allergy Explorer (ALEX) n
Ap.), NPU3HaHHbIE «30/10TbIM CTAaHZAPTOMY» aNNeProaMarHoCTUKM No
AaHHbIM BO3, Tak M MCNOAb30BaHME CKPUHUHIOBbIX TECT-CUCTEM MO
BbIAABAEHMIO SIZE K cMecu Hanbonee pacnpocTPaHEHHbIX anepreHoB
Pa3NUYHBIX FPYNn, yYuTbiBas Bo3pacT naumeHTa (Phadiatop getckuii
1 Phadiatop KOMNAEKCHbIN), 4TO NO3BOASAET B C/ly4ae MOATBEPXKIE-
HUS annepruyeckoin npupoasl 3aboneBaHus NPOBECTU AanbHelllee
JeTanbHoe obcnesoBaHve. Takum 0bpasom, anneprokoMNOHeHTHan
[AMarHoCTVKa — 3To 06A3aTenbHbI KomnoHeHT MM BA, KoTopas no-
3BO/IMT MAKCMMAIbHO MHAVMBUAYANN3UPOBATL 3IMMUHALMOHHbIE Me-
ponpuaTua 1 Tepanuto [23].

Moabop Tepanmu BA NpoBOAMUTCA B COOTBETCTBUM C €AMHOM KOH-
Lenuuen, BbICTPOEHHOW B COOTBETCTBMM C TPEOOBAHMAMM AENCTBYIO-
LUMX HALMOHA/bHBIX U MeXAYyHAPOAHbIX LOKYMEHTOB (KNMHWUYECKHe
peKkomeHZaumm, mobanbHas MHMUMaTBa no BA — GINA), KoTopble
nepuvoaMYeckn nepecMaTpmBaloTCA, BHOCA KOPPEKTMPOBKM B COOT-
BETCTBUMU C COBPEMEHHLIMU BO3MOXKHOCTAMM BeAEeHMA BONbHbIX C
BA. YunTbiBas $aKT, 4TO HayKa He CTOMT Ha MecTe, NOABAAETCA HOBaA
MHPOopMaLma 06 0COBEHHOCTAX Pa3BUTUA U TeueHWs BA, nossasatoTcs
HOBbIE FPYNMNbl MPENapaTos, a TaKKe CPeACTBa UX AOCTABKU U GOpMbI
BbINYCKa, MEHAIOTCA M NEPECMATPMBAIOTCA CXEMbl U MOAXOA, B Seye-
HUK, Pa3pabaTbiBaAOTCA U KOPPEKTUPYIOTCA KPUTEPUM OLEHKM 0OBE-
Ma ¥ peMma JocTaTodHoM Tepanum [24]. BesycnosHo, nogbop Tepa-
nUn ANA KOHKPETHOrO NauMeHTa A0MKEH OCYLeCTBAATLCA COMNAcHO
PEernameHTy HaLMOHA/bHbIX U MEXKAYHAPOAHbIX PEKOMEHAALMM, HO C
YYETOM MHAMBUAYANbHBIX 0COBEHHOCTEN NauueHTa (GeHoTMNa U 3H-
fotvnos BA, Bo3pacTa, Haimuma ConyTCTBYIOLLEM NaTonormm u ap.), a
TaKKe BO3MOMXHOCTU NMPUBEPKEHHOCTU HA3HAYEHHOM Tepanuu; cno-
COBHOCTU NPABUNLHO OBNAAETb TEXHUKOM MHIaNALMOHHbIX CPeAcTB
[0CTaBKM NIEKAPCTBEHHBIX MpenapaTos U Ap. MHbiMK cnoBamu, noa-
60p M Ha3HaueHue Tepanuu NauueHTam ¢ BA gonkeH BbITb TakKe
NepCcoHaAM3NPOBAHHbLIM, HAa YTO M HaMpaBAeHa KOHLUEeNuMa Tepanum
no GINA 2021 no npuHUMNY «OLEeHKa-KOPPeKLUA-OLLeHKa oTBeTa».

Ha cerofHAWHMI geHb Nporpamma Tepanuu bA npesycmatpu-
BAEeT NOCTPOEHWE MAPTHEPCKUX OTHOLLUEHWM MEXKAY MaLMEHTOM W
BPAYOM, HanpaB/AEeHHbIX HAa NOBbILIEHWE KOMMNIAeHCa Tepanuu; BbiAB-
NIeHWe v ycTpaHeHue GaKTOPOB PUCKa Pa3BUTUSA 06OCTPEHMA NaToNo-
run. OcHoBy papmakoTepanumn BA cocTaBafeT CTyneHYaTbl NOAXo4,
LLeNI MM KOTOPOTO ABNAOTCA AOCTUMKEHNE KOHTPOA Haj CMMNTOMaMM
1 TeyeHnem 3aboneBaHUA C NOCAEAYIOLLMM ero NoaAepKaHMeM Ha
NPOTANKEHUN ANNTENIbHOTO BPEMEHM, @ TaKXKe NpoduNaKkTUKa Hebna-
TONPUATHBIX MCXOA0B 3aboneBaHNs ¢ y4ETOM Tepanum 0cobbix cryya-
eB (6epeMeHHOCTb, HENEPEHOCUMOCTb JIEKaPCTBEHHbIX MPenapaTos,
acnupuHoBas bA u ap.), Hannuma KomopbuaHoii natonoruu (annep-
TMYECKUI PUHUT, NULLEBAA anaeprus u ap.)

dapmakoTtepanua BA BK/IoYaeT B cebs Mcnonb3oBaHWe rpyn-
Mbl NEKAPCTBEHHbIX CPEACTB, HANPABAEHHbIX HAa KyNMpoBaHMe BPOH-
XOCMa3ma K KOTOPbIM OTHOCATCA:

*  npenaparbl U3 rpynnbl B,-aroHUCTOB

*  KopoTKogeiicTeytowme M-XONMHONWUTUKM

*  KOM6WMHMpOBaHHbIE MpenapaTtbl (MnNpaTtponus Gpomua +
¢deHoTepon)

e npenapatbl 6a3ncHOl (NPOTMBOBOCNANIUTENLHOM) TEPANUM
C Le/Ibi0 KOHTPOIA CMMNTOMOB 3a60n1eBaHusa (MITKC)

*  aHTWNENKOTPUEHOBble NpenapaTbl

*  KOMBVHMpOBaHHbIe npenapatbl (MIKC + gautenbHo aent-
ctytowme B,-aroHnctsl (LLABA))

e Combined drugs (ICS + long-acting B,-adrenergics
(LABA)

e  Long-acting theophylline and cromones
e Monoclonal antibody omalizumab (Xolair®)

e Anti-IL-5 (reslizumab® and mepolizumab®).

Currently, allergen-specific immunotherapy (AIT) is the
mainstay treatment for curing allergic disorders; potentially, dis-
ease-modifying therapy dampens the immune response to rele-
vant allergens by administration of incrementally increasing dos-
es of inciting allergen. Thus, as evidenced by literature data, AIT
has a high level of evidence for efficacy and recommendation, la
and A, respectively [25].

Still, the fact remains: that prevention is better than cure.
Furthermore, there is nothing more efficient and cost-effective
than prevention. Therefore, prevention is a critical component in
BA patient management. However, adherence to preventive mea-
sures can often be challenging. However, it is an indispensable
part of PM The WHO Global action plan for the prevention and
control of noncommunicable diseases (NCDs) 2013-2020 shifted
global health priorities to include BA due to the high global bur-
den of asthma along with other NCDs of worldwide importance.
The WHO has developed three levels of prevention in children
and adults to improve NCD management, as shown in Fig. 4.

The BA prevention levels scheme emphasises the impor-
tance of adopting a personalised approach in this stage consider-
ing disease history and clinical and paraclinical data.

Currently available epidemiological data suggest that asth-
ma occupies a central place among the chronic respiratory dis-
eases of non-infectious aetiology, with increasing the annual
prevalence trend, especially in the paediatric population. There-
fore, according to the WHO, BA is a public health problem for
high-income countries and globally, being one of the severe med-
ical and socio-economic problems with a significant cost burden
on the healthcare system and patients.

Given BA clinical heterogeneity and variability, the manage-
ment of patients today involves using not only garden-variety
therapy but also a personalised approach. This became possible

Fig. 4 Levels of BA
prevention recommended
for children and adults

Primary P — carried out in
patients at risk for hereditary
predisposition to allergic
reactions and diseases
before sensitisation is
detected

Secondary P —is carried
out in patients who have
demonstrated sensitisation
with a possible absence of
symptoms

Prevention(P) — >

Tertiary P — is performed for
patients with verified BA and
aims to reduce the impact of
provoking factors to improve
BA control and reduce the
need for medication
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*  TeOGUNNWHBI AUTENLHOTO AENCTBUA U KPOMOHBI

e BUONOTMYECKME MpenapaTbl MOHOKNOHA/bHbBIX aHTUTEN
npotus IgE (omannsyma6b®)

e npotus U/1-5 (pecnnsymab® n menonmsymab®).

CerogHa ocoboe BHUMaHWe yaensercs annepreH-cneunow-
yeckoit ummyHoTepanuu (ACUT), Kak eMHCTBEHHOMY MeToy, Cho-
COOHOMY M3MEHMUTb XapaKTep M TeYeHWe annepreH-cneumduyeckomn
MMMYHO/IOTMYECKON PEAKTUBHOCTM NALMEHTA 3a CYET CHUMKEHUA YyB-
CTBUTE/IbHOCTM OPraHM3Ma K NPUYMHHO-3HAYMMOMY annepreHy nyTém
BBEAEHMA BO3PACTAOLWWMX J03 a//iepreHa, OTBETCTBEHHOIO 33 KNUHU-
YecKkue npossaeHus natonornu. Mo faHHbIM AUTEPaTYpPbl, 3PdeKTHB-
HocTb ACUT MMeeT camblii BbICOKMIM ypOBeHb A0Ka3aTenbHocTH (la) u
BbICOKYIO CTEMeHb pekomeHgaumm — A [25].

HecomHeHHbIM OCTaeTca TOT GaKT, YTo: «...NPOPUNAKTMKAE — NyY-
we neyeHus. Het HMYero appeKTMBHEE N IKOHOMUYHEE, YEM NPODU-
NakTuKay». MpodunakTnka ABNAETCA KAOYEBbIM 3BEHOM B BeAEHUU
naupeHToB ¢ BA, HO 3a4acTyto eé cobntogeHne BbI3bIBAET Y HUX PAS,
TPYLHOCTEN, HO, TEM HE MEHee, MMEHHO OHa ABNAETCA OAHOM U3 Co-
cTaBasoweit KoHuenumun NMM. B obHoBnEHHOM pyKoBogcTee BO3 BA
BK/tOYeHa B [N06abHbIN NaH No NPOGUNAKTUKE HEMHPEKLIMOHHbIX
3abonesaHuit (HU3). C uenbto NosbiweHNUA 3GHGEKTUBHOCTM BeaeHMA
naupeHToB ¢ HM3 BO3 pa3paboTana Tpu ypoBHA NPOPUNAKTUKN Y Ae-
Tel 1 B3pOCAbIX, CTPYKTYpa KOTOPOM NPOAEMOHCTPUMPOBaHA Ha puc. 4.

CTpyKTypa npodunaktukm BA y aeteil u B3poC/bix Takke Ae-
MOHCTPUPYET HaM, YTO NOAXO0A, K AAaHHOMY 3Tany AO/KeH ObiTb nep-
COHMOULMPOBAH Ha KOHKPETHOTO NaLMEHTa, YYMTbIBAA AaHHbIe aHaM-
Hesa NaToNoIMK, a TaKkKe KAMHUYECKUX U MAPaKNMHUYECKMX AAHHbIX.

Takum 06pa3om, Ha CEroAHAWHMWIA AeHb B COOTBETCTBUM C
UMELUMMUCA AAHHBIMU 3MUAEMMONOTUYECKUX WUCCNen0BaHNU BA
3aHMMAET Beayluee MeCcTo Cpean XPOHWYECKOW MaToNorM OpraHos
[bIXaTeNIbHOM cUCTEMbI HEMHEKLMOHHOW 3TUOMIOTMM, PAcnpoCTpa-
HEHHOCTb KOTOPOI PACTET, 0COBEHHO B AeTCKoW nonynauum. Mo aaH-
HbiM BO3, BA aBnsetca npobiemoii o6LLecTBEHHOTO 340aBOOXpaHe-
HMA He TONbKO ANIA CTPaH C BbICOKMM YPOBHEM [OX0A3, HO U ANA BCEX
CTpaH, HE3aBUCMMO OT YPOBHA WX Pa3BUTUA, ABNAACL OLHOM U3 ce-
PbE3HBIX HE TO/IbKO MEAMLMHCKMX, HO U COLMANbHO-3KOHOMUYECKMX
npobnem 1 BneYéT 3a cob0i 3HaUMTEIbHbIE IKOHOMMYECKUE 3aTPaTbI,
KaK B MacLuTabe CTpaHbl, TaK M A8 CAamMoro MaumeHTa.

YunTbiBas reTeporeHHOCTb U BapuabenbHoCTb TeyeHus bBA,
BeJeHMe MauMeHTOB C AAHHON MATONOTMEN CErogHA NpeaycmaTtpu-
BaeT He TO/bKO MCMO/b30BaHME «LWabioHOB», HO M MEepPCOHANMU3N-
POBAHHOIO MOAX0AA, 3TO CTa/No BO3MOMKHbIM 61arogapsa UsyveHuto
MHAMBMAYaANbHbLIX 0COBEHHOCTel NauueHTa (non, Bo3pacT, npueep-
YKEHHOCTb, 3a1HTEPECOBAHHOCTb MaLMeHTa K HasHAYeHHOW Tepanuu,
KOMOPOMAHOCTb, B/IMAHME OKpPYXKalOWeW cpesbl, HacneacTBEHHas
OTArOWEHHOCTb U Ap.), 0COBEHHOCTEN KNMHUKO-NATOreHEeTUYECKOro
TeyeHun 3abonesaHun, C Y4ETOM onpegeneHns Buomapképos de-
HoTMnoB M 3HgoTunoB BA. MM no3sonAeT pacnosHaTb y NauyeHTa
NpPeApacnoNoXeHHOCTb K NaToNOTMM eLé A0 NOABAEHUA €€ KAUHU-
YECKMX NPOABNEHUI, NPMOCTAHOBUTL NpPOrpeccrpoBaHne bnarogaps
CBOEBPEMEHHOMY Ha3HAYEHWIO Tepanuu 1 NPoBeAeHU0 NpPoduaak-
TUYECKMX MEPONPUATUIA HA PaHHEN CcTaauu 3aboneBaHus, cnocobHa
CYLLECTBEHHO MOBbLICUTb YPOBEHb KOHTPOAA Haj CUMNTOMaMM NaTto-
NOTUM, CTUMYNMPOBATb KOMMNAEHC TEPANWUM NaLMEHTa U, TEM CaMbIM,
MOBbICUTb KAYECTBO KM3HM NaumeHTa. HeobxoaMmo NoHMMaHue Toro,
YTO KaKaplii BapuaHT BA MMeeT 0COBeHHOCTV CBOEro TeYeHus, 3TMOo-
NOTUM, NaToreHesa U KAMHWYECKOW KapTUHbI, U OTCIOAA CNeayeT, YTo
naToNoruMA No-pasHoOMy NOAAAETCA Tepanuu, NPOPUAAKTUYECKUM U
[ANarHOCTUYECKUM MEPOTPUATUAM.

Puc. 4 Cmpykmypa
npounaKkmuKu bA,
pPEKOMEHO08AHHAA 0714
demell u 83poCsbIX

MepsuyHas N — nposoguTca
naumMeHTam 13 rpynnbi
pYCKa No HaceACTBEHHOM
npeapacnonoKEHHOCTU K
aNINIePruyeckuM peakumam
1 3abonesaHMaM [0
BbIfIB/IEHUA CEHCMBUAM3aLMmn

BropuuHas N1 — nposoautca
naLlmeHTam, y KOTopbIX
[AO0Ka3aHo Hannyune
ceHcnbunumsauum, npu
BO3MOXXHOM OTCYTCTBUM
CMMNTOMOB 3ab0/1eBaHusA

Npodunaktuka (M) —— >

TpetnyHas N — npoBOANUTCA NALMEHTaM C
BepuounLMpoBaHHOI BA 1 HanpaBieHa Ha
CHU}KEHWe BO3AENCTBUA NPOBOLMPYHOLLMX
($AKTOPOB C Le/bI YNYYLIEeHWA KOHTPOAA
BA 1 ymeHbLUEeHMA NOTPebHOCTU B
JIeKapCTBEHHbIX NpenapaTax

due to the study of the patient’s individual characteristics (gen-
der, age, compliance, patient’s appreciation for the prescribed
therapy, comorbidities, impact of environment and hereditary
factors, etc.). In addition, pathogenetic aspects of clinical course,
with a determination of BA phenotypes and endotypes biomark-
ers, should be considered. PM makes it possible to recognise a
patient’s predisposition even at the preclinical stage, prevent pro-
gression by early treatment and preventive measures. PM can
also significantly increase control over the symptoms, improve
patient compliance, and increase patient quality of life. It is es-
sential to realise that each BA type has its aetiology, pathogenesis
and clinical features and course. Hence, it follows that the disease
responds in different ways to therapy, prophylactic and diagnostic
measures.
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NCTOPVS ITPMMEHEHNVA MECTHBIX AHECTETIKOB
AA51 HEUPOAKCHMAABHBIX BAOKA/

O.H. IMIIMKOB, A.Il. MAPYEHKO, C.A. EME/ABAHOB, A.B. YEPKAEBA, M.A. ITHATOBA

Kadeapa rociimraasHoit Xupyprun ¢ KypcoM tpasmaToaorny, TamOoBcknii rocyaapcrsennsiit yuusepceurer um. I.P. Jepyxasuna, Tam60s, Poccniickas Pege-
pauust

CoBpeMeHHOe aHecTe3noI0TNYeckoe NoCobMe — ITO O4EHb CIOMKHBINM NPOLLECC, MPU KOTOPOM BaXKHYIO PO/Ib UrPAET He TObKO BbICOKOKBAAUOULMPO-
BaHHbIN CMELMAANCT, TPUHUMAIOLLMIA BbICTPble M 064YMaHHbIE PELUEHMA B IKCTPEHHDIX W MAAHOBbIX CUTYaLMAX, HO M KOMMAEKC CnocoboB peLieHus
3a/a4, KoTopble BCTatoT nepes HUM. B aaHHOM 0630pe byaeT npeactaBneHa MHdopmaLmsa o Gapmakoaoriecknx npenapatax — aHecTeTUKax, Npu-
MEHAEMbIX AN BbIMOAHEHWA CMUHANLHON W 3NWAYPaJbHON aHEeCTe3nu, KOTopble NPeACTaBAeHbl B XPOHOIOTMYECKOM nopaaKe. Paccmatpusatotcs
BOMPOCHI NX NPOUCXOXKAEHUA; O TOM, KTO M306péﬂ N NPUNOKUA YCUNUA ANA UX ,u,aaneVlLuero NPUMeHEeHNA; NONIOXKUTE/IbHOIMO U OTPULATENBHOTO
B/IVAHWA BO BPEMA aHECTE3WM; NOKA3aHWI M MPOTUBONOKA3aHWIA; BbIGOPa MECTHOTO aHECTETMKA NPK PA3NNYHbIX ONePaTUBHbIX BMELIATEIbCTBAX; CMO-
coba ux BBeEeHNA; [03bl M 06 bEMA MECTHOrO aHEeCTETUKA; dusnonornyecknx adpdeKToB HelipoakcmanbHbix 610Kaa. B nocnegHve rogbl npovsowam
rnobanbHble U3MeHeHUs B papMaKoNorMYeckomM apceHase aHectesnonora. MossuANCh HoBble NpenapaTsbl A1a 60pb6bl ¢ 60/1bI0 CO 3HAYUTEbHBIM MO-
noxutenbHbiM addekTom. CoBpemMeHHble aHecTeTKM obecneunBatoT bonee aautensHoe obesbonnBatoLLee AeiCTBIUE, YeM UX NPEALIECTBEHHNUKY, He
OKa3blBaIOT 3HAUYMTENLHOO TOKCUYECKOTO 3GdEKTA, He Bbi3bIBAIOT rPy6bIX FrEMOAUHAMMYECKMX U3MEHEHWIT BO BPEMA ONEpaTUBHOTO BMELIATeNbCTBa,
061343107 He6ONbLIMM NATEHTHBIM NEPUOLOM, YTO NO3BO/AET PEKOMEH/O0BATb UX ANA CMUHAMbHOM, 3NUAYPANbHON U CNMHANBHO-3MUAYPANbHOM
aHecTesun.

KnioueBble cnoBa: MecmHble GHECMemUKU, CrIUHAAbHAA aHeCme3Uus, 3nudypanbHas aHECMe3Us, CIUHAbHO-3MUGYPanbHAA AHECMe3Uus.
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cuanbHblx 610Kag,. BecmHuk AsuyeHHeol. 2021;23(3):432-42. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-432-442
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Modern anesthesia is a very complex process, in which an important role is played not only by a highly qualified specialist, making quick and deliberate
decisions in emergency and planned situations, but also a set of ways to solve the problems faced by him. This review provides information on
pharmacological drugs — anesthetics, used to perform spinal and epidural anesthesia, which are described in chronological order. The origin of
anesthetics is considered; as well as their inventors and promoters, positive and negative effects; indications and contraindications; choices of local
anesthetics for various surgical interventions; methods of their application; dose and volume; and physiological effects of neuraxial blocks. In recent
years, there have been global changes in the pharmacological arsenal of anesthesiologists. New pain management drugs with significant benefits have
emerged. Modern anesthetics provide a longer analgesic effect than their precursors, lack significant toxic effect, do not cause significant hemodynamic
changes during surgery, and have a short latency period, which allows them to be recommended for spinal, epidural and spinal-epidural anesthesia.
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C ApeBHWX BPEMEH YeNoBEeKa MHTEpecoBano HeobbAcHMMOe
ABneHne — 60/1b. MICTOPUYECKM AOCTOBEPHO M3BECTHO, YTO MOMCKM
3¢pdeKTUBHbIX cnocoboB 06e360/11MBaHMA Hauanucb yxe B 4-5 Tbica-
YyeneTuu Ao Hallew apbl.

CoBpemeHHOe aHecTe3noornyeckoe nocobue — 3T0 O4YeHb
CNOXKHBbIW MPOLLECC, NPV KOTOPOM BaKHYHO PO/ib UIPAET He TOJIbKO
BbICOKOKBA/IMOULMPOBAHHDBIN CNELManunCT, NPUHUMAIOLWMIA BbicTpble
N 064yMaHHbIE PELUEHMA B IKCTPEHHbLIX W MNAHOBbLIX CUTYaLMSX,
HO M KOMNAEKC cnocoboB pelleHus 3agad, KoTopble BCTAlOT nepes,
HUM. B gaHHom 0630pe bygeT npeactasneHa MHbopmauma o dap-
MaKO/IOTMYECKMX MNpenapatax — aHecTeTMKaXx, NMPUMEHSEMbIX Ans
BbINOMHEHWS CMMHANBHON W 3NuAypanbHOM aHecTesuu. K Benrkomy
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Since ancient times, a person has been concerned with an
inexplicable phenomenon of pain. There is a historical evidence
that searches for effective methods of pain relief began as early
as in the 4™-5" millennia BC.

Modern anesthesia is a very complex process, in which an
important role is played not only by a highly qualified special-
ist, making quick and deliberate decisions in emergency and
planned situations, but also by a range of ways to solve the
problems faced by him. This review will provide information on
pharmacological drugs — anesthetics used in spinal and epidural
anesthesia. To our great regret, until now, the “ideal anesthet-
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COMKaNEHMIO, [0 HACTOALLEro BPEMEHM TaK U He M30bpenn «uaeans-
HbIi aHECTETUKY», KOTOPbIA MOr Obl OTBEYaTb BCEM COBPEMEHHBIM
TpeboBaHWAM, NpeabABASEMbIM K NpenapaTam 419 MecTHOM aHecTe-
31K, KOTOpPbIN 061agan 6bl BbICOKOW M36MpPaTEbHOCTbIO AEWCTBMA,
KOPOTKMM NaTEHTHbIM MEepPUOAOM, ONpeaenéHHON NPOAOMKUTEb-
HOCTbIO AEMCTBMA NPU PasHbIX BUAAX MECTHOM aHecTe3nu, CUAbHbIM
aHaNbreTMyeckum 3¢GEKTOM, COCYAOCYKMBAOLMM AEACTBUEM UK
He OKa3bIBaloLWWMI AENCTBUA HA COCYAbI, MOT Bbi3biBaTb BblPaXKeHHbIM
MOTOPHBIN U CEHCOPHbIM B0K, NPUMEHATLCA B Pa3IMYHbIX 0bnacTax
XUPYPrUK, Kak B KOMBMHALMK, TaK M B Ka4ecTBe MOHOAHECTe3nH, a
TaKKe He MMeN HUKaKUX NobouHbIx adpdekTos [1, 2].

CambiM NepBbiIM MECTHbIM aHECTETMKOM fIB/IAETCA KOKaWH. Ha-
4asio MeCTHOW aHecTe3uu Bbino nofoxeHo B KOXKHOW Amepuke, rae
Npou3pacTaeT KycTapHMKoBoe pacteHune Erythroxylon coca. C paBHux
BPEMEH 3TO pacTeHue 6bl10 oveHb nountaemo. MHkm (XI-XIII Beka)
KY/IbTUBMPOBANN 1 BbIPALLLMBAAN B BbICOKOFOPHbIX PaiioHaX AHZ KOK-
KOBbIM KYCTApPHWK, NCTbA KOTOPOTO COAEPKAAM KOKauH. OHM NpoBo-
AWAN onepauumK, cnepea CMa4yMBann MecTo onepaLyuu CAOHOMN, cme-
LUAHHOM C COKOM IMCTbEB KOKM (Lipp M, 1992; Lindqvist K, Sundling S,
1993; Homeroff S, 2000 v ap.).

Bnepsble B 1855 . U3y4eHMEM SIMCTLEB KOKM HaYa 3aHUMATbCA
Friedrich Gaedicke. B pe3sy/nbTate ucciefoBaHUiA OH MOMYYWA paHee
HEW3BECTHOe BELLECTBO — aNKasoua, KoKauH. Mposomkun nsydeHue
HOBOTO BELLECTBA HEMELKMI YYEHBIN-XMMUK U3 [€TTUHTEHCKOrO YHU-
BepcuteTa Albert Neimann, nocne Toro Kak 8 lfepmanuto u3 Mepy as-
CTPUICKMM cyaHOM Bbino goctasneHo 500 Kr aincTbes Koku. OH nony-
ymn B umctom Buge 0,25% ankanons v gan HaszBaHWe, ONUPAACH Ha
BELLECTBO BHYTPW PaCTEHUA KOKM, €ro aHecTe3upytolime CBOWCTBaA,
NPOABAAIOLMECA OHEMEHMEM A3blKa. B anccepTaumm Albert Neimann
«0 HOBOM OpraHWYECKOM OCHOBAHWW, COLEPXKALLEMCA B JIMCTBAX
KOKM», HanncaHHoi B 1860 r., 6bln onvcaH KOKaWH, a TaKKe ero MHo-
rorpaHHble CBOMCTBA. B 3TOM e rogy emy yAaétca yCTaHOBUTb CTPYK-
TypHyto Gpopmyny KokamHa (C H, NO,), koTopas okasanach He coBcem
BepHa. OWnBKY MCnpaBuWn ero Kosinera U3 3Tol e nabopatopum
Wilhelm Lossen B 1862 r. EMy yfanocb nonyyntb KOKauH B YUCTOM
BMAE 1 ONPeAennTb NpaBubHYto opmyny Bewectsa (C,H, NO,).

Mocne AOATUX KAMHUYECKUX UCMBITAaHUM U UCCNEeNO0BaHUM KO-
KauHa, [lOKa3aBLLUMX ero LeHHOCTb KaK fieyebHOro cpesacTsa, OH CTan
npon3BoAMTLCA KoMNaHuew E. Merck B NpombILLeHHbIX MacluTabax.

Pabotas B nabopatopun Bropubyprckoro yHusepcuteta (fep-
MaHwus), pycckuid dpusmonor n dapmakonor B.K. AHpen B 1879 r. noa-
PO6HO M3yyan xapaKkTepHble 0COBEHHOCTU KOKanHa U CTaa NepebiM B
MMpe, Kem OblI0 NOBEAAHO O er0 MECTHOM aHeCTE3VpYHOLLEM AeW-
ctBun. CBOE OTKPbLITUE OH NOAPOBHO NpeacTaBu B cTaTbe «O ¢pU3m-
0/10TMYECKOM [IeMCTBMM KOKauHa», usfaHHoi B 1880 r. B HemeLKom
Hay4yHOM KypHane «ApxuB GU3MONOTUM YENOBEKA U KMBOTHbIX». B
[aHHOW cTaTbe OblAM yKasaHbl BCE CTAaAMM M NOCNEA0BaTeNbHOCTb
HaCTYNNEHNA aHECTE3UM NOCNE UHBEKLMM MECTHOTO aHecTeTUKa: «Y
NATYLWEK KOKauH MapaiusyeT HepBHbIE OKOHYAHMA U HepBHble LieH-
TPbl, NPUYEM OKOHYAHMA YyBCTBUTENbHbIX HEPBOB B NEPBYHO OYEPEsb.
Manble f03bl NOBbIWAKT pedeKcl, 60blwmMe NoHUXKaKT (y Tenno-
KPOBHbIX), HO Mapasn3ytoLlee AeNCTBME COBEPLIEHHO TAaKOE e, Kak
370 Habnwopganock y narywek» («Pflugers Archivy», 1880 r.). B.K. AH-
pen 0b0CHOBaN BO3MOMKHOCTb NMPUMEHEHWUSA KOKaMHa y Ntogew, Kak
MEeCTHOAHECTE3MPYIOLLErO CPEACTBA, HO TONBbKO NOCNE AaNbHENLWMX
9KCNEPUMEHTOB U WUCCNEA0BaAHMI: «ABTOP XOTEN MOCTAaBUTb OMbITbI
W Ha NII0AAX, HO ApYrue 3aHATUA NOMELUasn emy, a NepeHecT ume-
tOLLMECA AaHHble Ha YenoBeKa 6e3 JanbHeWLlero sKCnepuMeHTa He
MOMKET, HO PEKOMEHAYET UCNbITaTb KOKaUH B Ka4ecTBe MECTHOAHeCTe-
3MPYIOLLEro CPeACTBa Ha NOAAX U TePaneBTMYECKOro HAa MeNaHXou-
Kax» («Pflugers Archiv», 1880 r.). CBoum uccnegosarHnem B.K. Anpen
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ic”, which could meet all modern requirements for drugs for
local anesthesia, would have a high selectivity, a short latency
period, a certain duration in different types of local anesthesia,
a strong analgesic effect, a vasoconstrictor effect or no effect
on blood vessels, could cause a pronounced motor and sensory
block, be used in various fields of surgery, both in combination
and as monoanesthesia, and also without side effects, has not
been invented [1, 2].

Cocaine proved to be the very first known local anesthetic.
Local anesthesia began in South America, where a tropical shrub
Erythroxylon coca grows. Since ancient times, this plant has been
deeply revered. The Incas (XI-XIlI centuries) cultivated the Andes
cocci bush in the highlands, the leaves of which contained co-
caine. Before surgery they first moistened the operation site with
saliva mixed with juice of coca leaves (Lipp M, 1992; Lindqvist K,
Sundling S, 1993; Homeroff S, 2000, etc.).

For the first time in 1855, Friedrich Gaedicke began to study
coca leaves. As a result of research, he received a previously un-
known substance — the alkaloid cocaine. The German chemist
from the University of Gottingen, Albert Neimann, continued to
study the new substance, after 500 kg of coca leaves were de-
livered to Germany from Peru by an Austrian ship. He received
0.25% pure form of alkaloid and named it taking into consider-
ation the substance inside the coca plant with anesthetic prop-
erties, manifested by numbness of the tongue. In 1860, Albert
Neimann’s dissertation “On the New Organic Base Contained in
Coca Leaves” described cocaine and its numerous properties. In
the same year, he managed to establish the structural formula of
cocaine (C,;H, NO,), which turned out to be not entirely correct.
The mistake was corrected by his colleague Wilhelm Lossen from
the same laboratory in 1862. He managed to obtain cocaine in its
pure form and to determine the correct formula of the substance
(C17H21NO4)'

After lasting clinical trials and studies of cocaine, which
proved its value as a therapeutic agent, it started to be manufac-
tured by E. Merck on an industrial scale.

Working in the laboratory of the University of Wirzburg
(Germany), the Russian physiologist and pharmacologist V.K. An-
rep in 1879 studied the characteristics of cocaine in detail and
turned out to be the first in the world to describe its local an-
esthetic effect. He presented his discovery in detail in the paper
“On the physiological action of cocaine” published in 1880 in the
German scientific journal “Archives of Human and Animal Physi-
ology”. In this article, all the stages and sequence of the onset of
anesthesia after an injection of local anesthetic were listed: “In
frogs, cocaine paralyzes the nerve endings and nerve centers, and
the endings of the sensory nerves in the first place. Small doses
increase reflexes, large doses inhibit them (in warm-blooded an-
imals), but the paralyzing effect is exactly the same as the one
observed in frogs “(Pflugers Archiv, 1880). V.K. Anrep justified the
use of cocaine in humans as a local anesthetic, but only after fur-
ther experiments and research: “The author wanted to carry out
experiments on humans, but other activities prevented him from
doing so, and he could not transfer the available data to a person
without further experiment, but recommended to try cocaine as
a local anesthetic in humans and therapeutic agent in melanchol-
ic people” (Pflugers Archiv, 1880). With his research V.K. Anrep
pushed the development and application of local anesthesia in
other areas of medicine, such as surgery, dentistry, traumatology,
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NOATONKHYA K pa3paboTKe U NPUMEHEHMUI0 MecTHoro obesbonmsaHus
B ApYrux 061acTax MeAMLMHbI, TAKUX KaK XMPYprys, CTOMaTonorua,
TpaBmatonorusa, opranbmonornsa (Kauaypos UH, Koller C, Jellinek E,
1884; Halsted W,1884; /lykawesuy AWM, 1885; Reclus P, Schleich C,
1889-1892; Bier A,1898; Braun H, 1903-1905; Fischer G,1911; Boii-
Ho-ficeHeukuit B, 1915; BuwHesckuin AB, 1922; HOauH CC, 1925;
Baiicbnar CH, 1925 u ap.).

BblN0 NPOBEAEHO MHOXECTBO MCCNEA0BaHUIA O CBOMCTBAX KO-
KauHa, cnocobax v nyTax BeeaeHWA. MHorue yuyéHble TOro BpemeHu
NPOBOAMAM IKCMEPUMEHTBI Ha cebe.

B 1885 r. 6bina NpoBeaeHa nepsaa HempegHaMepeHHas 3nu-
ZlypanbHasa aHecTesusa. AMepuKaHckuid Hesposor J.L. Corning, aenas
MHBEKLMIO KOKaHa MEXAy OCTUCTbIMM OTPOCTKaMW, OTMETUA Mno-
ABNEHME Y NaLMeHTa OHEMEHUs («OAepeBEHEHMA») HUKHMUX KOHEeY-
HocTei. [lo cux nop UAET NoseMuKa, bblia M 3TO CMUHAMbHAA UK
anuaypanbHasa aHectesus. [eno 8 Tom, 4To KOpHWHT BBOAMA A03Y B
BOCEMb pa3 60AbLUYIO, YeM Ty, KOTOPYHO B NOC/AeAyoLLEeM BBOAWA AB-
ryct bup npv cnMHanbHOW aHeCTe3uu, NaTeHTHbIN Nepuog bbin aaun-
Te/IbHbIM M ypoBeHb 610Ka Bbl1 HU3KKMM. TaK YTo B0/bLLE AAHHBIX, YTO
KOpHWHI NpoBEN cnyyailHO anuAaypanbHyo aHectesuto. MTtorn atoi
aHecTe3nmn UM onucaHbl M onyb6ANKOBaHbI B HAy4YHOM ypHane «New
York Medical Journal».

MpUMeHEHME KOKauMHA AN MECTHOM aHecTesuu bblno He Ta-
KM 6e306nauHbiM. Mcnonb3oBanucb 6onblune [03bl aHECTETUKA,
PacTBOPEHHOrO B BOAe B KOHUeHTpauuu 4-20%. IT0 HeMUHyemo
NPUBOAWO K Tpareauam — rmbesn NaLMeHToB, Tak Kak MPUMEHeHWe
KOKanHa B 60NbWMX [03aX NPUBOAMIO K Pa3BUTUIO BbIPaXKEHHOO
ToKcuyeckoro addekTa. Mpumep 3TOro — cMepTb NaLMEHTKM XMpypra
C.M. KonomHnHa nocne onepaumun no NOBOAY A3Bbl NPAMOWV KULLKK,
npoBesEHHOMN NOA MECTHOW aHecTe3vel PacTBOPOM KOKauHa B fo3e
1,44 1, v nocneaytoliee camoybuiMCTBO CaMmoro Bpaya OT Yrpbi3eHWi
cosecTu. A.B. Opsios B 1887 r. onyb6a1KoBan cTaTbto «HeCKONbKO CNOB
0 MeCTHOM aHecTe3nmn CONAHOKMCIbIM KOKauHoM», rae Bbino obocHo-
BaHO NPUMEHEHWE ANA aHeCTe3MKU PacTBOPA KOKaMHa B MasibiX KOH-
LIeHTpaLmAX, KoTopble byayT AOCTaTOUHbI ANA NPOBEAEHNS OnepaLLmii
1 He ByayT 06134aTb TOKCMYECKUM LENCTBMEM.

9 fekabps 1890 r. TepanesT, AeKaH MeAULMHCKOTO YHUBEPCUTE-
Ta r. Kuna H.l. Quincke nposén 6onbHoMy ruapouedanvein pebEHry
TaHcy M. nyHKUMO cy6apaxHOMAAAbHOTO NPOCTPAHCTBA HUXKE TPeTbe-
ro NOACHUYHOTO NO3BOHKA MO0V METaNNYecKol urnoi. B pesynbra-
Te 3TOM NYHKUMM BblN0 BbIBEAEHO 3 CM® CMMHHOMO3TOBOW KUAKOCTH.
Yepes Tpu AHA 6bino BbiBegeHo 10 cm® 1 ewwg Yepes Tpu aHa 5 cm®
CMMHHOMO3roBOM XUAKOCTU. laHc M. BbI3gopoBsen 1 6bin BbINUCaH U3
KAnHKMKK. H.I. Quincke Take npu ntOMOanbHOW NYHKLMKU U3MeEPAN
JIMKBOPHOE AaB/ieHne W NPOBOAWMA aHANU3 CMMHHOMO3TOBOMN KUA-
KOCTU Ha cofeprKaHue 6enka, KoTopoe OKa3anoch NOBbILEHHbBIM, YTO
[1ano NpaBo NPeANONOKUTb Hanume y 60NbHOT0 CePO3HOr0 MeHUH-
ruta. [laHHOe OTKpbITME Jano TONYOK ANA Pa3BUTUA CIMHHOMO3FO-
BOM aHecTe3suu. CywectsyeT HPopmaumsa, yto Routier ns dpaHuum
u Wynter 13 AHIUM BbINOHUAM AaHHYIO NpoLeaypy A0 HEro, HO WX
paboTbl He 6bIN U3BECTHBI OOLLLECTBEHHOCTY.

B 1890 . K.L. Schleich npoBén akcnepumeHT 1 gokasasn, uto Npu
fobasneHnn 0,05% pactBopa NOBApPEHHOM CONMM aHecTesupyloLlee
[leCTBME KOKauMHa 3HauuTeNbHO BO3pacTaeT. B pdanbHelwem um
6b110 NPOBEAEHO MHOXECTBO OMEepPaLil C NPUMEHEHUEM KOKauHa, B
TOM YWCIe amNyTaLMKM KOHEYHOCTEN 1 yaaneHve rasa.

B 1892 r. cMHTETUYECKMM NYTEM OblN NONYYEH TPOMOKAWH, 40
storo B 1891 r. 370 BeLecTBO OTKpbIA Giesel. TponokanH npumeHancs
4NA MeCTHOW aHecTe3ann. OH 0613431 TOKCMYeckum apdekTom B 8 pas
MeHbLLE, YeM KOKaWH, Y4TO ABNANOCH NPEUMYLLECTBOM NPU UCMONb-
30BaHWM 419 CTMHHOMO3r0BOM aHecTe3nn. CBOE NPUMEHEHME OH Ha-
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ophthalmology (Katsaurov IN, Koller C, Jellinek E, 1884; Halsted
W, 1884; Lukashevich Al, 1885; Reclus P, Schleich C, 1889-1892;
Bier A, 1898; Braun H, 1903-1905; Fischer G, 1911; Voino-Yase-
netsky VF, 1915; Vishnevsky AV, 1922; Yudin SS, 1925; Vaysblat
SN, 1925, etc.).

There have been many studies conducted on the properties
of cocaine, methods and routes of administration. Many scien-
tists of that time conducted experiments on themselves.

In 1885, the first unintentional epidural anesthesia was
administered. American neurologist J.L. Corning, while injecting
cocaine between the spinous processes, noted the patient’s ap-
pearance of numbness (“stiffness”) of the lower limbs. There is
still controversy whether it was spinal or epidural anesthesia. Ac-
tually, Corning administered a dose eight times higher than that
subsequently administered by August Bier in spinal anesthesia;
the latency period was long and the block level was low. There-
fore, there is more evidence that Corning accidentally performed
an epidural anesthesia. The results of this anesthesia were de-
scribed by him and published in the scientific journal “New York
Medical Journal”.

The use of cocaine for local anesthesia was not so easy.
Large doses of anesthetic dissolved in water at a concentration
of 4-20% were used. This inevitably led to tragedies — the death
of patients, since the use of cocaine in large doses led to the de-
velopment of a pronounced toxic effect. Death of the surgeon S.P.
Kolomnin’s patient after surgery for a rectal ulcer, carried out un-
der local anesthesia with a solution of cocaine at a dose of 1.44
g, was an example. Later on the doctor committed a suicide out
of remorse. In 1887 A.V. Orlov published an article “A few words
about local anesthesia with cocaine chloride”, which justified
the use of a solution of cocaine for anesthesia in small concen-
trations, which would be sufficient for operations and not have a
toxic effect.

On December 9, 1890 a physician, dean of the Medical
University of Kiel H.l. Quincke punctured the hydrocephalous
child, Hans P, in the subarachnoid space below the third lumbar
vertebra with a hollow metal needle. As a result of this punc-
ture, 3 cm? of cerebrospinal fluid were removed. Three days lat-
er, 10 cm? of cerebrospinal fluid were removed and after anoth-
er three days, 5 cm? of cerebrospinal fluid were also removed.
Hans P. recovered and was discharged from the hospital. H.I.
Quincke also measured cerebrospinal fluid pressure during lum-
bar puncture and analyzed the cerebrospinal fluid for protein
content, which turned out to be increased. These findings al-
lowed to assume that the patient had a serous meningitis. This
discovery gave impetus to the development of spinal anesthe-
sia. There is information that Routier from France and Wynter
from England performed this procedure even earlier, but their
work was not known to the public.

In 1890 K.L. Schleich conducted an experiment and proved
that when a 0.05% sodium chloride solution is added, the anes-
thetic effect of cocaine is significantly increased. Later, he per-
formed numerous operations using cocaine as an anesthetic, in-
cluding amputation of limbs and removal of an eye.

In 1892, tropocaine was synthetically obtained; before that,
in 1891, this substance was discovered by Giesel. Tropocaine was
used for local anesthesia. It had a 8 times less toxic effect than
cocaine, which was an advantage when used for spinal anesthe-
sia. It was in use until the 30-ies of the 20" century, then its use
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xogmn 8o 30-x rogoB XX BeKa, fanee ero ucnosib3osaHue 6bino npe-
KPaLLEHO BBMAY BbIPaXKEHHOTO Pa3ApaKatoLLEero 4eNCTBUA HA TKaHMW.

B 1894 r. Von Ziemssen npeanoXua MCcnonb3osaTtb NyHKUMIO
cyb6apaxHOMAANbHOTO MPOCTPAHCTBA A1 BBEAEHWUA JIEKAPCTBEHHbIX
npenapatos. B 1897 r. BbixoauT KHMra H. Braun «06nactHas aHecTe-
31 KOKaNHOMY.

16 asrycta 1898 r. xvpypr A. Bier, BocnutaHHMK ®pugpmxa
Asrycta ¢oH Icmapxa, 4yepes3 MOACHUYHbLIA MPOKOA BBEN MHTpaTe-
KanbHo 1,0 mn 0,5% pacTBopa KOKawmHa, YTO, HEMPEMEHHO, Coael-
cTBOBaNO He360n1e3HEHHOMY NO KPUTEPUAM CMIMHAMIbHON aHeCTe3nn
pe3euMpoBaHMIO MOPAXKEHHOTO TyOEPKYNE30M rONIEHOCTOMHOIO Cy-
ctaBa [3]. MyHKuMs Bbina BbINOAHEHA NOMOW METANIMYECKON WO
KBuHKe ¢ maHapeHom. C H.l. Quincke oH HakaHyHe 0bcCyKaan BoO3-
MOHOCTb BBEIEHMA KOKaUHA B CMMHHOMO3FOBOW KaHa U NONY4YEHUA
npy 3TomM aHecTesupytowwero apdekta. B nocneayrowem mm 6biio
BbINO/IHEHO eLLE NATb OrnepaLmii c BBeAeHUEM B CMMHHOMO3IOBOW Ka-
Han 0,5%-1,0% BoaHoro pacteopa KokauHa B konunyectse 3,0 mn. Bee
onepaTUBHble BMeLLaTeNbCTBa NPoLwin 6e3601e3HeHHO.

24 asrycta 1898 r. AsrycT bup 1 ero accucteHT ABryct Xunbae-
GpaHAT camm Ha cebe ucnbiTanu AencTene CNMHHOMO3IOBOW aHecTe-
3umn [3]. A. XvunbgebpaHAT NPOBEN NYHKUMIO Cy6apaxHOMAANbHOMO
npocTpaHcTBa cBoemy Konnere A. bupy. bbina nonbitka Beectn 0,5
mn 1,0% pactBopa KOKanHa, HO NpoLiesypa He YBEHYANaCh YCNEXOM:
oTMeYanacb 60/b, MPPAAUMPYLLAA B HUMKHIO KOHEYHOCTb. TaKke
OblNN TEXHWUYECKME TPYAHOCTU — He BblI0 repMETUYHOTO CoeamHe-
HWA WNpWLA C NAaBUNbOHOM NMYHKLMOHHOW WIbl, 4TO MPUBENO K U3-
ObITOUHOMY UCTEUYEHWIO IMKBOPA. 3TO OblN NepBbI B UCTOPUK Cy4ait
HeyaasLencs CMMHHOMO3roBOM aHecTesmu. MoTtom ABrycT Bup npo-
BEN CNMHHOMO3rOBYIO aHecTe3uto ABrycty XunbaebpaHty [3]. Cnux-
HOMO3roBas aHecTe3us Obifa BbINOAHEHA ycnewHo. OHU noapo6bHo
OMM1Ccanu TeYEHNe aHecTe3nn 1 eé 0cObEHHOCTU: BPEMSA HACTyNAeHUA
CEHCOPHOro, MOTOPHOTO 6/10Ka, YPOBEHb aHA/Ibre3nn, Kak NpPOXoauT
perpecc aHecTe3nn, a TaKKe BCE OC/IOKHEHMA CMTMHHOMO3TOBOM aHe-
CTe31K, KOTOpble OHM Ha cebe ucnbITann. B TeueHne HECKObKMX AHEN
y 0boux nccnegosateneit 6ol CUHAPOM NOCTMYHKUMOHHOM roON0BHOM
6051, a y A. XunbgeH6paHTa 6blIM CUMNTOMbI aCENTUYECKOTO MEHWUH-
rvTa (LWwndman E.M. CTo neT ronosHoii 6onu. Metposasoack, 1999 r.
72 c.). B T0 Bpemsa 418 NPUroTOBAEHWA PAcTBOPa KOKaMHa MCMo/b30-
Bau BogonposoaHyto soay (K0amH C.C. CnMHHOMO3roBas aHecTesuA.
McTopmA OCHOBAHMA, TEXHUKA U KAMHMYECKAn OLEHKA MeToAa U ero
npumeHeHus. Cepnyxos, 1925 . 345 c.). HecmoTps Ha cBOE 6one3HeH-
Hoe cocTosiHMe A. XuabaeHbPaHT Ha cneayowmin eHb NPOAOKUA
paboTy B onepaumoHHoN. Kak oH cam notom nucan: «4yBcTBO foAnra
3aCTaBMNO NPOAO/MKUTL PaboTy B onepauyoHHoW». CBon Habnoae-
HWA NPW NPOBEAEHUN CMMHHOMO3rOBOV aHecTe3nmn Ha cebe, HO Tak-
e ny 6 naumeHTos, A. bup ornacun B «HemeuKom xupypruyeckom
KypHane». B gaHHOM KypHane 6bi10 0603HAYEHO, YTO OMMCAHHBIN
cnocob 06e36011BaHMA A3ET BO3MOKHOCTb 6€3601e3HEHHO NPOBO-
[OWTb KPYMHbIE XMPYPrMYeckue onepauum B HeObXoaMMoi Yactv Tena
60/1bHOr0. A. BUpOM OTMEYEHbI ABa CePbE3HbIX M BaXKHbIX BbIBOAA,
KOTOpble He MOTePA/IM CBOK aKTya/lbHOCTb 40 CUX MOP: CMMHHOMO3-
roBas aHecTe3ns MOXKET ObiTb BbIMOJHEHA TO/bKO MOCNE TOro, Kak
6bln1a NOAYYeHa CNIMHHOMO3rOBas XUAKOCTb U TO, YTO NPUYMHOM Mo-
CTMNYHKUMOHHOM ronoBHOW 6011 ABNAETCA NoTeps CMMHHOMO3FOBOW
KMAKOCTU. ABrycT BUp cYUTaEeTCA OTLLOM CMMHHOMO3rOBOM aHeCTe3nN
[3]. Cam y4€HbIlt Bbln NPOTUBHUKOM NPUMEHEHUA 3Toro Buaa obesbo-
NIMBaHUA Y NIOAEN, TaK KaK CYMTaN, YTO AaHHbIN BUL aHECTE3WM ewwé
HeZOCTaTOYHO M3YYEH, U YTO HO/bLIOE KONMYECTBO OCNOKHEHWUM, KO-
TOpble CONPOBOXAAIOT AAHHbIN METOA, He NO3BONAET UCMO/Ib30BaTb
€ro B LUMPOKOW NpaKTUKe: «fl He cunTalo onpaBAaHHbIM NoA06HbIe
OMbITbl HA YENOBEKE, HEODXOAMMbI Ja/IbHEMLIME SKCNEPUMEHTbI Ha

was discontinued due to the pronounced irritating effect on the
tissues.

In 1894, Von Ziemssen proposed using puncture of the
subarachnoid space for the administration of drugs. In 1897 H.
Braun’s book “Regional anesthesia with cocaine” was published.

On August 16, 1898, surgeon A. Bier, a student of Friedrich
August von Esmarch, through a lumbar puncture intrathecally in-
jected 1.0 ml of 0.5% cocaine solution, which certainly contribut-
ed to the painless (according to the criteria of spinal anesthesia)
resection of the ankle joint affected by tuberculosis [3]. The punc-
ture was performed with a hollow metal Quincke needle with a
mandrel. Shortly before this he discussed with H.l. Quincke the
possibility of injecting cocaine into the vertebral canal and at
the same time obtaining an anesthetic effect. Subsequently, he
performed five more operations with the injection of 0.5%-1.0%
aqueous solution of cocaine in an amount of 3.0 ml into the ver-
tebral canal. All surgical interventions were painless.

On August 24, 1898 August Bier and his assistant August
Hildebrandt experienced the effect of spinal anesthesia on
themselves [3]. A. Hildebrandt performed a puncture of the sub-
arachnoid space in his colleague A. Bier. An attempt was made
to inject 0.5 ml of a 1.0% solution of cocaine, but the procedure
was unsuccessful as there was pain radiating to the lower limb.
They were also facing technical difficulties, as there was no tight
connection of the syringe to the pavilion of the puncture needle,
which led to excessive leakage of cerebrospinal fluid. This was
the first ever case of failed spinal anesthesia. Then August Bier
performed spinal anesthesia on August Hildebrandt [3]. Spinal
anesthesia was performed successfully. They described in detail
the course of anesthesia and its features: the time of the onset
of sensory and motor block, the level of analgesia, the regres-
sion of anesthesia, as well as all complications of spinal anes-
thesia that they experienced themselves. For several days, both
researchers had post-puncture headache syndrome, and A. Hil-
debrandt had symptoms of aseptic meningitis (Shifman E.M. One
hundred years of headache. Petrozavodsk, 1999, 72 pp.). At that
time, tap water was used to prepare a solution of cocaine (Yudin
S.S. Spinal anesthesia. History of the foundation, technique and
clinical assessment of the method and its application. Serpukhov,
1925, 345 pp.). Despite his sickliness, A. Hildenbrandt continued
to work in the operating room the next day. As he later wrote:
“A sense of duty made me continue to work in the operating
room”. A. Bier described his observations during spinal anesthe-
sia on himself and six of his patients in the German Surgical Jour-
nal. In this journal it was indicated that the described method of
anesthesia makes it possible to painlessly carry out large surgi-
cal operations in the required part of the patient’s body. A. Bier
made two serious and important conclusions, which have not lost
their relevance until now: spinal anesthesia can be performed
only after cerebrospinal fluid has been obtained, and the cause
of post-puncture headache is loss of cerebrospinal fluid. August
Bier is considered the father of spinal anesthesia [3]. The scien-
tist objected to the use of this type of anesthesia in humans, as
he believed that it was still insufficiently studied, and that a large
number of complications that accompany this method, did not
allow its use in wide practice: “I don’t think such experiments on
humans are justified, further experiments on animals are need-
ed..”. Long before that N.I. Pirogov, a Russian surgeon and sci-
entist, conducted experiments with the introduction of diethyl

435



Yamshchikov ON et al Anesthetics for neuroaxial blocks

AVICENNA BULLETIN
Vol 23 * Ne 3 * 2021

JKMBOTHBIX...». 334010 40 3T0ro H.W. Mnporos, pycckuii Xmpypr u yyé-
Hbli, NPOBOAMA KCNEPUMEHTbI C BBEAEHWEM AN3TUNO0BOrO 3dupa B
cybapaxHomzanbHoe NpocTpaHcTBo. K coxanenuto, abup npu nHTpa-
TeKaNbHOM BBEAEHUM He OKa3bIiBa/l aHECTE3UPYHOLLETO AEUCTBUS.

B 1900 r. N. Racoviceanu-Pitesti n3 PymbiHUM 06bsABMA 06 UC-
Nnonb30BaHUM cybapaxHOMAANbHOMO BBEAEHMA OMMATOB Ha Npume-
pe pacTBopa KOKanHa C MOPOUHOM MpW PasNUYHbIX XMPYPrUYEeCKUX
onepauusx. JaHHble HabaoaeHWA Bbln NpeACcTaBAEHbI HA KOHrpecce
xupypros B Mapuke.

B 1900 r. H. Braun B 3KcnepuMeHTe NoKasan, YTo npu fobasne-
HUW afipeHannHa K pacTBOpPY KOKavHa NMPOUCXOAUT yBENUYEHNe Npo-
[O/MKUTENbHOCTY aHecTesum [4].

B 1900 r. xvpypr A b. 3enbfosuny ctan nepsbiM B Poccum, KTo
NPUMEHUN CMMHHOMO3TOBYIO aHECTE3MI0 C UCMOAb30BaHNEM KOKa-
Ha NPU ONEPATUBHBIX BMELIATENbCTBAX Y TMHEKONOTMYECKMX BO/TbHbIX
[3].

J. Sicard v F. Cathelin HesaBMcMMO Lpyr OT Apyra BbINOJAHUAN Ka-
yZanbHyto aHectesuto v B 1901 r. onmcanu v onybavKoBanm pesynsra-
Tbl BEAEHMA aHeCTETUKOB Yepes hiatus sacralis.

B 1901 r. A. Katawata 13 AinoHMu npu go6aBneHUN K pacTBOpy
MECTHOTO aHeCcTeTUKa OMMOMAHOTO aHanbreTMka mopduHa noayunn
Xopowwuit 06e3bonusatoLmin 3GGEKT y NALMEHTOB C LOPCANTUEN.

YunTbiBas NobouyHble 3QPEKTbl KOKaMHa, TakMe Kak, TOKCuue-
CKOE AeiiCTBMe M CNOCOBHOCTb BbI3blBaTb HAPKO3aBUCUMOCTD, a TaK:Ke
BbICOKYIO CTOMMOCTb NpenapaTta, NPOAOAKaANUCh MOWUCKU NO cO3Aa-
HUIO HOBbIX 60/1ee 6e30MacHbIX U AelleBblX KOKaMHOMOAOBHbIX npe-
NapaToB A/191 MECTHOW aHeCcTe3nu.

B 1903 r. ppaHLLy3cKmMii XuMKK E. Fourneau oTKpbln cToBauH. CTo-
BaWH AB/IAETCA C/I0XKHbIM 3GUPOM HEH30MHOM KUCAIOTbI M MPONUA0BO-
ro CrvpTa C 3aMeLLEeHNEeM YINEKUCIONO paavKana amMaHOM rpynnoi.
Mo aHecTe3upyHoLLLEH CUNe CTOBAWUH B 2 pasa ycTynan KOKauHy, Ho bbin
MeHee TOKCMYHbIM npenapaTtom. Chaput nposén 50 cnMHHOMO3roBbIX
aHecTe3ni cToBaMHOM M 7 mas 1904 r. coobwmn o pesynbTaTax AaH-
HOTO UcCNeaoBaHuA. NMpUMeHeHWe CTOBaNHa B KOHUEHTpaLMK 1-2 mr/
M1 IPUBOAMAO K MECTHOMY Pa3fipakatoLemy AeNCTBUIO, YTO OrpaHu-
4nBano ero ucnosnbosaHue. T. lonescu NPoBoAMA BbICOKYHO, Ha YPOB-
He LUeMHbIX CErMeHTOB NO3BOHOYHMKA, CTMHHOMO3TOBYIO aHECTe3uio
ctoBanHom. B Poccum C.C. FOguH ucnbitan ctosanH pupmbl «Poulency»
NpW CIMHHOMO3rOBOM aHECTE3UM U OTMETUA Er0 FEMONUTUYECKUI -
dexT.

C 1892 r. HemeLKUIA XxuMuK A. Einhorn 3aHMManca NoMcKkom Ho-
BOrO MeCTHOrO aHecTeTHKa. [laToi, Korga MUp y3Han 0 HOBOM aHecTe-
TUKe — HOBOKaWHe, NPUHATO cunTaTb 27 HOABPA 1904 r. B 3TOT AeHb A.
Einhorn nonyuun nateHT Ha «Cnocob nonyyeHus adpupoB ankammHa
napa-aMMHOBEH30MHOM KUCIOTbI». MpuobpeTéHHOe BELLeCTBO OH
Ha3Ba/n NpoKauHa rmapoxnopua. Cam aBTop eLLé He 3Han, YTO OH OT-
Kpbl/1 HOBbIN MEeCTHbIV aHecTeTuK. A. Einhorn oTmeTun: «3pHcT PypHo
06Hapykun B 1904 r. ycrnewwHyto 3ameHy KOKauHy, Ha3blBaemylo CTo-
BauH. Ho a ynyywmn sto u nonyyumn 8 1905 r. HOBbIM 3aMEHUTENb KO-
KauHa. Al xoTen aaTb MOemy OTKPbITUIO TOPrOBOe Ha3BaHUE «HOBOKaA-
WH», TO €CTb HOBbIV KOKanH». C 1906 r. B NPOMbILINEHHbIX MaclTabax
NpoKanHa rMApPOXN0pUA MoA Ha3BaHWEM HOBOKAaWUH MPOM3BOAWACA
KomnaHuelt «Hoechst». HOBOKauH cUMTaeTCA «30/10TbIM CTAaHAAPTOMY
Cpesyn MeCTHbIX aHEeCTETUKOB, TaK KaK ero TOKCUYecKuii n obesbonu-
BatoLWMii 3POEKT NPUHANM 33 eAuHMLY, U BCe 3OdEKTbI U3BECTHBIX
MECTHbIX aHECTETUKOB CPABHMBAIOT C HOBOKaWHOM [5]. MpumeHeHue
HOBOKaWHa A1 3NUAypanbHON aHECTE3UM He MOJYYMIO LUMPOKOTo
NPUMeHEHWA U3-33 AAWUTENbHOTO NaTEHTHOTO Nepuoga U KOPOTKOro
aencrema. C Lenblo NOBbLIWEHWA NPOAOIKUTENBHOCTU AENCTBUA HO-
BOKaMHA K PaCTBOPY MECTHOTO aHeCTETUKA NPUBABAANMN afipeHANVH U
6vKapboHaT HaTpusA. B HacTosLLee BpemMA HOBOKaWUH He NpUMeHseTcs
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ether into the subarachnoid space. Unfortunately, ether, when
administered intrathecally, did not have an anesthetic effect.

In 1900, N. Racoviceanu-Pitesti from Romania announced
application of subarachnoid opiates administration, such as a
solution of cocaine with morphine, in various surgical operations.
These observations were presented at the Congress of Surgeons
in Paris.

In 1900, H. Braun experimentally showed that adding adren-
aline to a cocaine solution increases the duration of anesthesia
[4].

In 1900, the surgeon Ya. B. Zel'dovich became the first in
Russia who applied spinal anesthesia with the use of cocaine
during surgical interventions in gynecological patients [3].

J. Sicard and F. Cathelin independently performed caudal
anesthesia, and described and published the results of the ad-
ministration of anesthetics through the hiatus sacralis in 1901.

In 1901, A. Katawata from Japan added an opioid analgesic,
morphine, to a solution of a local anesthetic and obtained a good
analgesic effect in patients with dorsalgia.

Taking into account the side effects of cocaine, such as its
toxic action and the ability to cause drug addiction, as well as
the high cost of the medication, searches for the new, safer and
cheaper cocaine-like drugs for local anesthesia were continued.

In 1903 the French chemist E. Fourneau discovered
Stovaine. Stovaine is an ester of benzoic acid and propyl alcohol
with the substitution of the carbonic radical by an amide group.
In terms of anesthetic power, stovaine was twice inferior to co-
caine, but less toxic. Chaput performed 50 spinal anesthesia
with stovaine and reported the results of his study on May 7,
1904. Application of stovaine at a concentration of 1-2 mg/ml
produced a local irritant effect, which limited its use. T. lones-
cu performed spinal anesthesia with stovaine at higher level: at
the cervical segments of the spine. In Russia S.S. Yudin tested
Poulenc’s stovaine during spinal anesthesia and noted its hemo-
lytic effect.

Since 1892, the German chemist A. Einhorn has been look-
ing for a new local anesthetic. The date when the world learned
about the new anesthetic — novocaine, is considered to be No-
vember 27, 1904. On this day A. Einhorn received a patent for
“A method for producing alcamine esters of para-aminobenzoic
acid”. He named the acquired substance procaine hydrochloride.
The author himself did not yet know that he had discovered a
new local anesthetic. A. Einhorn noted: “In 1904 Ernst Fourneau
discovered a good substitute for cocaine called stovaine; but | im-
proved it and got a new substitute for cocaine in 1905. | wanted
to give my discovery the trade name “novocaine”, that is, new co-
caine”. Since 1906, procaine hydrochloride called novocaine has
been produced commercially by Hoechst. Novocaine is consid-
ered the “gold standard” among local anesthetics, since its toxic
and analgesic effects was taken as a unit, and all the effects of
known local anesthetics are compared with novocaine [5]. Novo-
caine is not widely used for epidural anesthesia due to the long
latency period and short action. In order to increase the dura-
tion of action of novocaine, epinephrine and sodium bicarbonate
were added to the local anesthetic solution. Currently, novocaine
is not used for neuraxial blocks, since more effective local anes-
thetics have appeared thereafter, but novocaine is still a break-
through in the field of medicine and is currently widely used in
clinical practice.



Amuyuros OH ¢ coasm. AHecTeTUKHU AAs HelipoaKcHaAbHBIX OA0Ka/,

BECTHMK ABUMILIEHHEI
Tom 23 * No 3 % 2021

[ANA NpoBeAeHUs HelpoaKcuanbHblx 610Kag, Tak Kak noasuauncs 6o-
nee 3pPeKTUBHbIE MECTHbIE AHECTETUKM, HO HOBOKAMH BCE Ke ABNA-
€TCA NPOPbLIBOM B 06/1aCTV MeAMLMHbBI M B HacTosALLee Bpems obLwmnp-
HO MPUMEHSETCA B KIMHWUYECKOW NPaKTUKe.

B 1907 r. A. bapkep gna peryanMpoBaHUA pacnpocTpaHeHWA CeH-
COpPHOro 610Ka NPM BbINOHEHWUM CMIMHANBHOW aHECTE3UM NPEASIOKUA
MCMONb30BaTb rMnepbapuyeckne PacTBOPbl MECTHbIX aHECTETUKOB.
OHM CTaNM LWMPOKO NPUMEHATLCA NPU CMMHANBbHOM aHecTe3nn ¢ 1946
r. nocne pabot K. Agpuanu n [ PomaH-Bera, Kotopble ncnonb3oBa-
2V ANA NONYYEHUA CeN0BUAHOTO 60K TAMKENDIN PACTBOP MECTHOTO
aHecTeTuKa.

B 1927 r. Pitkin npegnoxun fobaenATb Kpaxman K obesbonu-
Batowemy pactsopy. Kpaxman 3agepkuBan BcacCblBaHWE MECTHbIX
QHECTETUKOB M, TEM CaMbIM, YBEAMYMBAN MNPOAOIKUTENBHOCTL UX
nelcTeuA.

C 1932 r. cTanu ncnonb3oBaThb TeTPaKaWH (AMKaWH) — 3CTEPHbIN
MECTHbIN aHECTETUK C A/IMTENbHbIM IaTEHTHbIM nepuogom — 20-30
MUHYT 1 AAnTenbHbIM aevicteuem — 150-180 muHyT. BeeaeHue Te-
TpaKauHa B KOHLEHTpauMM 3 Mr/MA B anNuAaypanbHoOe NpoCTPaHCTBO
NMo3BOAWAO [06WUTLCA XOPOLLEero aHecTeanosnorMyeckoro sdoekra,
[OCTaTOYHOrO ANA NPOBEAEHUA OMNepaTMBHbLIX BMellaTenbcTs. B.G.
Covino onncan BO3MOXHOCTb NPUMEHEHMNA TeTpaKanHa B KOHLEHTPa-
umu 5 mr/mn. ipyrve aBTopbl AONYCKaAM NPUMEHEHUE LAKE B KOH-
ueHTpaumu 10 mr/mn, HO OTMEYasIM, YTO Heb3A MPEBbIWATb MaKCK-
ManbHo gonyctumyto Ao3y 80-100 mr (5 mr/mn —20 ma, 10 mr/mn— 10
mn) (Mawyk /110, 1987).

B 1937 r. 0.l0. MarnacoH n M. ®egoToBa OTKPbIAM COBKaWH
— amug, apoOMaTUUYECKOM U TEeTEPOLMKINYECKON KUCIOTbI, KOTOPbI
npegacTasnseT coboit 6enblit KPUCTaNNNYECKUIA NOPOLLOK 6e3 3anaxa.
Mo cBOMM XapaKTEPUCTMKAM B CPaBHEHMMU C HOBOKAUHOM OH B 15-25
pa3 bonee aKTMBEH, B 3 pa3a NPOAO/IKUTENbHEE €ro AeicTeue, B 15-
20 pa3 TOKCUYHee, MeLNEeHHO BbIBOAMTCA M3 opraHu3ma. K tomy xe,
COBKaWH BbI3bIBAET CHUMKEHWE apTepPUanbHOTO AABNEHUA, C LeNbio
npesynpexaeHns 3Toro HeobXoAMMO NpesBapUTEIbHO BBECTU NOA-
KoHO 1 mn 5% pactBopa sdeapuHa.

B 1939 r. W. Lemmen u3 CLLUA npeanoxun ¢pakumMoHHoe BBe-
[leHWe aHeCcTeTUKa B CMMHHOMO3FOBOW KaHa/ NpW onepaTUBHbIX BMe-
LIATeNbCTBAX.

B 1942 r. H. Hingson BnepBble KaTeTepn3nMpoBan anuaypaibHoe
npocTpaHcTBo yepes hiatus sacralis gna nposefeHUA ANNUTENBHOTO
obe3bonnsaHua (KayaanbHas aHecTesus).

B 1943 r. B LLeuwmu N. Lofgren cuHTE3MpPOBaN HOBbIV MECTHbI
aHeCTeTUK — KCU/IOKauH (apyroe Ha3BaHue — ingokanH — LL30), B Ko-
TOpoM 6b1/10 3ameHeHOo 3dpUpHOe coeamHeHne Ha amuaHoe. 15 uons
1943 r. N. Lofgren nonyumnn naTeHT Ha NepBblii B MUPE aMUAHbIN aHe-
CTETUK — INZOKauH [6]. MpenmyLiecTBamm 1 0COBEHHOCTAMM aMua-
HOM IrPYNMbl MECTHbIX aHECTETUKOB ABAAIOTCA TO, YTO OHM /lyyLLE NpPO-
HMKAIOT B TKaHW, YTO NO3BO/IAET NONYYUTL BOMbLIYIO 30HY aHECTe3uu,
obnapatoT 6onee NPoYHbLIM B3aUMOAENCTBUEM C TKAHAMM, MEHbBLLUM
NATEHTHbIM NepuoaoMm, Bonbliel NPOAOMKUTENBHOCTBIO AENCTBUS,
pee BbI3bIBAOT a/ilepruyeckme peakLmmn, NoABepraroTca ruaponmsy
MMKPOCOMANbHbIMU GEPMEHTAMM MEYEHM, MX METabOoM3M 3aBUCUT
OT NEYEHOYHOTO KPOBOTOKA, METaboNM3UPYIOTCA MELJ/IEHHO, U 3TO
MOMKET NPMBECTM K 3GPEKTY KyMyNALMM U Pa3BUTMIO CUCTEMHOMN TOK-
CUYHOCTM.

NnpokavH npepcTaenaeT cobov Npenapat ¢ MasbiM ATEHTHBIM
nepvogom okono 10-15 MUHYT, co cpeaHei NPoAO/IKUTENBHOCTbIO
neiicteuna — 60-90 muHyT. KoHueHTpauma augokamHa 20 mr/mn no-
3BONIAET AOCTUYb XOPOLIEro YPOBHA aHecTe3nu, JOCTaTOYHOro AnA
NpoBesEeHVA OMNepaTMBHOTO BMeLATeNbCTa. [pu anuaypanbHoit
QHECTe3nM C YCTAaHOB/IEHHbIM KaTeTepoM ero NMoBTOPHOE BBeAeHWe

In 1907, A. Barker suggested using hyperbaric solutions
of local anesthetics to regulate the spread of the sensory block
when performing spinal anesthesia. They have been widely used
in spinal anesthesia since 1946 after the work of J. Adriani and D.
Roman-Vega, who used a hyperbaric solution of local anesthetic
to obtain a saddle block.

In 1927, G. Pitkin proposed adding starch to anesthetic solu-
tion. Starch delayed the absorption of local anesthetics and, thus,
increased the duration of their action.

Since 1932, tetracaine (dicaine), an ester local anesthet-
ic with a long latency period of 20-30 minutes and a long-term
effect of 150-180 minutes, has been used. The introduction of
tetracaine at a concentration of 3 mg/ml into the epidural space
made it possible to achieve a good anesthetic effect, sufficient
for surgical interventions. B.G. Covino described the possibility
of using tetracaine at a concentration of 5 mg/ml. Other authors
admitted the use even at a concentration of 10 mg/ml, but noted
that the maximum acceptable dose of 80-100 mg (5 mg/ml — 20
ml, 10 mg/ml — 10 ml) should not be exceeded (Pashchuk LYu,
1987).

In 1937, O. Yu. Magidson and M. Fedotova discovered
sovkain — an amide of aromatic and heterocyclic acids, which is
a white, odorless crystalline powder. According to its characteris-
tics, in comparison with novocaine, it is 15-25 times more active,
has 3 times longer action, 15-20 times more toxic, is slowly ex-
creted from the body. In addition, sovcaine causes a decrease in
blood pressure, which may be prevented by preliminary injection
of 1 ml of 5% ephedrine solution subcutaneously.

In 1939 W. Lemmen from the USA proposed fractional ad-
ministration of anesthetic into the vertebral canal during surgery.

In 1942 H. Hingson became the first to catheterize the epi-
dural space through the hiatus sacralis for a long-term pain relief
(caudal anesthesia).

In 1943 in Sweden N. Lofgren synthesized a new local an-
esthetic — xylocaine (another name — lidocaine, LL30), in which
the ether compound was replaced by an amide one. On July 15,
1943, N. Lofgren received a patent for the world’s first amide an-
esthetic, lidocaine [6]. The advantages and features of the amide
group of local anesthetics include better penetrate in the tissues,
which allows to obtain a larger area of anesthesia, stronger in-
teraction with tissues, shorter latency period, longer duration of
action, less likely allergic reactions, hydrolyzation by microsomal
liver enzymes, dependence of their metabolism on hepatic blood
flow, slow metabolism, which can lead to a cumulative effect and
the development of systemic toxicity.

Lidocaine is a drug with a short latency period of about 10-
15 minutes, with an average duration of action of 60-90 minutes.
The concentration of lidocaine 20 mg/ml allows to achieve a good
level of anesthesia, sufficient for surgical intervention. In epidur-
al anesthesia with an installed catheter, its re-introduction is re-
quired after 1.25-1.5 hours at a dose 3-4 times less than the ini-
tial one. However, it started to be used in clinical practice only in
1947. The use of lidocaine provides a faster onset of anesthesia,
with a greater depth of anesthesia achieved.

In 1946 N. Lofgren and B. Lundqvist synthesized a new amide
anesthetic LL-31, which was later named trimecaine (mesocaine).
It has the same latency period as lidocaine — 10-15 minutes, but
a short duration of action — 45-60 minutes [7]. For epidural anes-
thesia during surgical interventions, a concentration of 30 mg/ml
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TpebyeTca yepes 1,25-1,5 yaca B fo3e B 3-4 pa3a MeHbLUEN OT Nepso-
HayasibHOM. OfHaKo ToNbKO ¢ 1947 r. OH CTaN UCMONb30BATLCA B K/U-
HUYecKoW NpaKkTuke. MpuUmeHeHWe IMLoKanHa obecnedvsaeT bonee
6bICTPOE HACTyM/JeHMe aHecTesnm, U AocTuraeTca 6onblas rybuHa
aHecTesuu.

B 1946 1. N. Lofgren 1 B. Lundqvist cMHTE3MpPOBaNN HOBbIV amuna-
HbI1 aHecTeTuK LL-31, KoTopblii BNocneacTBumM 6bin Ha3BaH TPUMEKa-
MHOM (ME30KauHOM). Y HEro TaKoW e NaTeHTHbI Nepuos, Kak Uy
NnpoKkanHa — 10-15 MUHYT, HO Manas 4AUTENbHOCTb AencTBuA —45-60
MUHYT [7]. AnA anuaypanbHON aHecTe3nM Npu ONepPaTUBHbIX BMeLLa-
Te/IbCTBaX MPUMEHANACh KOHLEHTPauua pacteopa — 30 mr/mn, a gns
nposefeHMs nocneonepaumoHHoi aHanbreamm — 20 mr/mn. Tak Kak
3TOT aHECTETUK UMEET MasTYH0 ANNTENbHOCTb AENUCTBUA, €r0 NPUMEHS-
W NPU 3NNAYPAAbHOM aHECTE3UM TOMBKO C YCTAHOBNEHHbLIM KaTeTe-
POM MNN B CMECH C SUKAUHOM.

B 1950 r. Goepel 06baBMA COBEPLUEHHO HOBLINM CNOCOO yanu-
HeHUWA LeNCTBMA NepuaypanbHO aHeCcTe3WK, KOTOpbIV Npeanonaran
nAoMbMUpoBaHUe PasNNYHbIX aHECTE3MPYIOLWMX NPENapaToB C NOMO-
L0 KPOBM camoro 60/1bHOrO.

B 1955 r. BBOAMTCA B KAMHUYECKYIO MPAKTUKY 3CTEPHbIN MeCT-
HbIli @aHECTETUK — XN0ponpoKanH. OH 0bnasaeT ObICTPbIM HavasioM
— 10-15 MUHYT, Manoli AAUTENbHOCTbIO AeWcTBUA — 45-60 MUHYT [7].
MonHoueHHaA onepaLMoHHasn aHecTe3na AOCTUraeTca NPUMEHeHUeM
npenapata ¢ 3% KOHLEHTpaLMen ¢ nocieayowym bbiCTpbIM perpec-
COM CEHCOPHOMO U MOTOPHOro 6/10Ka. [JaHHbIV NpenapaT UCNo/b3y-
€TCA NPU HeNPOAO/IKUTENbHBIX ONepaLusx, B TOM Ynicie ambynaTop-
HbIX, @ TaKXe C 3NuAypasbHbIM KaTeTepom (MOBTOPHOe BBeAeHWe
yepes 40 MUHYT).

B 1956 r. B nabopatopum npodeccopa I.M. MoHomapésa Bnep-
Bble Obl1 CMHTE3MPOBAH M OOHAPOAOBAH OTEYECTBEHHbIW aMUAHbIV
aHECTETMK Me30KauH (TPMMEKaWMH), KOTOPbIN ABAAACA NMPOM3BOAHBIM
KeAnamHa. Ero xapaktepucTukamm aABaseTca ObiCTpoe Hayano aent-
ctBMA — okono 10-15 MUHYT, Manaa AnuTenbHocTb aencransa — 45-60
MUHYT [7]. Mpu annaypanbHOM BBEAEHWUM B XOZE ONEPaTUBHOTO BMe-
LaTenbCTBa HeobxoanMma 3% KOHLEHTPaLMsA pacTBopa Me30oKanHa, a
4NA NocneonepauymoHHoro 06e36011BaHNA [OCTATOUHO 2% KOHLEH-
Tpauuun. HepgocTaTKOM [@HHOMO aHECTETMKA TaKkKe ABNAETCA Manas
L/MTENbHOCTb IeMCTBMA, MO3TOMY OH UCMO/b30BaCA MBO ANs aHe-
CTe3UM C KaTeTepusaumeint annaypaabHOro NpocTpaHcTea, AMbo Bme-
CTe C AMKaUHOM.

B 1957 r. HaYanM NPUMEHATb MenuBaKamH — aMUAHbIA MeCT-
HbI1 aHECTETUK. XapaKTepusyetcs bbIcTpbIM Havanom — 10-15 MuHyT,
HO YiKe cpefHel AnnTenbHOCTbio aeicTeua — 90-120 munyT [7]. Ona
[LOCTAaTOYHOM OMepaLMOHHON aHecTe3nn UCnonb3yetca 2% KOHLEH-
TpauuAa menuBakauHa. loBTopHOe BBEAEHME JAaHHOTO MECTHOTO aHe-
CTeTMKa NPV 3NnaypaabHOM aHeCTe3nM C UCNONb30BAHWEM KaTeTepa
TpebyeTca yepes 75-90 MUHYT. MenuBaKauH He ABNAETCA aHECTETU-
KOM Bblbopa Npy 0b6e360nMBaHUM POAOB C UCMOb30BAHUEM INUAY-
panbHOro KaTeTepa 13-3a TOro, YTO B KPOBU MaTepu 1 Naoda ypoBeHb
aHeCcTeTMKa 3HauYMTeNbHO BO3pacTaeT.

B 1960 r. cTan MCNoAb30BaTbCA MNPUAOKAUH (LMTAHECT), OH TaK-
e ABNAETCA aMUAHbIM MECTHbIM aHeCTeTMKOM, 0baajatowym bbi-
CTPbIM Hayanom — 10-15 MUHYT 1 cpesiHei AUTENbHOCTbIO AeicTBUA
—90-120 muHyT [7]. Npmn Ucnonb3oBaHUU 2% AN 3% KOHLLEHTPALMM
pacTBopa AOCTUraeTcA HeobxoaMmas aHecTesua. U3-3a Toro, 4To npu-
NNOKaWH NpW NOBTOPHbIX BBEAEHWUAX W NPEBbIWEHUN 103bl B 600 mr
NPUBOAMT K 3HAUUTE/IbHOW METTEMOTTIOBUHEMUU, OH HEe MPUMEHAETCA
L4NA 3aNUAypanbHON aHecTesunu.

B 1961 r. Simpson cTan o4HUM M3 NEepPBONPOXOALEB B Npume-
HEHWUN [/IMTEIbHOWM NepuaypasbHOM aHeCcTe3nmn ¢ UCNoNb30BaHUEM
NA3aCcTUKOBOrO KaTeTepa.
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was used, and for postoperative analgesia — 20 mg/ml. Since this
anesthetic has a short duration of action, it was used for epidural
anesthesia only with an inserted catheter or mixed with dicaine.

In 1950, Goepel announced a completely new method of
lengthening the action of epidural anesthesia, which involved
blood seal of anesthetic drugs with the patient’s own blood.

In 1955, an ester local anesthetic, chloroprocaine, was intro-
duced into clinical practice. It has a fast onset — 10-15 minutes, a
short duration of action — 45-60 minutes [7]. Full operational an-
esthesia is achieved by using the drug as a 3% solution, followed
by a rapid regression of the sensory and motor block. This drug is
used for short-term operations, including outpatient ones, as well
as with an epidural catheter (re-introduction after 40 minutes).

In 1956, in the laboratory of Professor G.P. Ponomaryov was
the first to synthesize the domestic amide anesthetic mezocaine
(trimecaine), which was a xylidine derivative, and published the
results. Its characteristics are rapid onset of action — about 10-15
minutes, and short duration of action — 45-60 minutes [7]. With
epidural administration during surgery, a 3% mesocaine solution
is required, and for postoperative anesthesia, a 2% concentration
is sufficient. The disadvantage of this anesthetic is also a short du-
ration of action, therefore it was used either for anesthesia with
catheterization of the epidural space, or together with dicaine.

In 1957, mepivacaine, an amide local anesthetic, started to
be used. It is characterized by a quick onset of anesthesia — 10-15
minutes, but with an average duration of action — up to 90-120
minutes [7]. For sufficient operational anesthesia, a 2% mepiv-
acaine is used. Repeated administration of this local anesthetic
during epidural anesthesia using a catheter is required after 75 to
90 minutes. Mepivacaine is not the anesthetic of choice for pain
relief of labor using an epidural catheter due to the significant in-
crease of anesthetic level in blood of a mother and fetus.

In 1960, prilocaine (citanest) began to be used; it is also an
amide local anesthetic with a rapid onset — 10-15 minutes and an
average duration of action — 90-120 minutes [7]. When using 2%
or 3% concentration of the solution, the necessary level of anes-
thesia is achieved. Due to the fact that prilocaine, with repeated
injections and in the dose exceeding 600 mg, leads to significant
methemoglobinemia, it is not used for epidural anesthesia.

In 1961, Simpson was one of the pioneers in the application
of long-term epidural anesthesia using a plastic catheter.

In 1962 P.R. Bromage demonstrated his own idea regard-
ing the mechanism of action of various local anesthetics in the
epidural space. He discovered the complex effect of the injected
local anesthetic solution into the epidural space: the anesthetic,
after getting into the paravertebral space, penetrates subperineu-
rally, and then spreads subarachnoidally along the nerve trunks
and enters the intercellular spaces of the spinal cord, causing
conduction block.

In 1963, the use of bupivacaine (marcaine) was started. Bu-
pivacaine is an amide local anesthetic that has a slow onset of
action — 15-20 minutes, but a significant duration of action — 210-
300 minutes [7]. It is available in vials (20 ml) as a 0.5% or 0.25%
solution. Application form is very comfortable: 0.5% concentra-
tion of the solution is used for epidural anesthesia, because it
provides the necessary operational anesthesia, while 0.25% solu-
tion is used for analgesia. Sufficient relaxation is achieved by add-
ing epinephrine or by using a 0.75% bupivacaine solution. But this
concentration has a pronounced toxic effect, that is why 0.75%
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B 1962 r. P.R. Bromage npoAeMOHCTPMPOBaNA COBCTBEHHYHO
MIe 0 MexaHu3me AeNCTBMA Pa3/IMYHbIX MECTHbIX aHeCTeTUKOB B
nepvaypaabHOM npocTpaHcTee. OH OTKPbIN KOMM/IEKCHOe BO3feit-
CTBME BBEAEHHOTO PAacTBOPa MECTHOMO aHecTeTMKa B anuaypasbHoe
MPOCTPAHCTBO — aHECTETMK MOC/ie NPOHWKHOBEHWA B MNapasepTe-
6panbHOe NPOCTPaHCTBO NPOHMKAET cybnepuHeBpanbHoO, a Aasblue
pacnpocTpaHsaeTca cybapaxHoMAaNbHO MO XOAy HEPBHbIX CTBOJIOB U
nonasaeT B MEXKNETOUHbIE MPOMEXYTKM CMHHOTO MO3ra, YTo Cro-
CobCTBYET MOPOXKAEHNIO NPOBOLHUKOBOW 610Kab!.

B 1963 I. NONOXKEHO Hayano NpUMeHeHMa BynuBakanHa (Map-
KauHa). byn1BakauH ABNAETCA aMUAHBIM MECTHBIM aHECTETUKOM, KO-
TOpbI 06/134aeT MeA/IEHHbIM HauyaioM AeNcTBUA — 15-20 MUHYT, HO
V)K€ CO 3HAYUTENIbHOMN ANNUTENBHOCTBIO AelcTBMA —210-300 MUHYT [7].
Bbinyckaetcs Bo dnakoHax (20 mn) 0,5% nnwm 0,25% pactBopa. Popma
BbIMyCKa oYeHb KompopTHa: 0,5% KOHLEHTpaLus pacTeopa npume-
HAETCA A/1A 3NWUAYPasbHOWM aHecTe3uu, NOTOMy YTO MpPeaocTaBser
Heobxoaumyto onepaumoHHyto aHecteswo, a 0,25% pacTteop npwu-
MeHAeTCA ANA aHanbresuu. [loctatoyHas penakcauua [OCTUraertca
nobaBneHnem agpeHannHa 1mbo xe npumereHnem 0,75% pacteopa
bynuBakavHa. Ho AaHHAA KOHLEHTPaLMA UMeeT BblPaKeHHbIN TOK-
cnyeckuin addekt, us-3a yero 0,75% bynuBakamH NPAKTUYECKU CHAT
¢ npowsBoacTea. 0,25% 1 meHee pacTBop OynnBaKauHa NPUMeEHSET-
cA ana obes3bonunBaHuA posoB, Koraa Heobxoauma aHanbresus 6es
MOTOPHOrO 6/10Ka, YTOBbLI POXKEHULLA UMeNa BOSMOMKHOCTb TYKUTbCA.
C BO3HUKHOBEHMEM U MPUMeHeHWeM BynuBaKanHa B KAMHUYECKOM
NpPaKTUKe CTaN UCMob30BaTheA AnddepeHumanbHblii 610K, Mpume-
HAJ1ACb Ma/IeHbKasA KOHLIEHTPALMA MeCTHOrO aHecTeTUKa, YTO NPUBO-
Z4UN0 K BIIOKMPOBKE YyBCTBUTE/bHBIX (CEHCOPHbIX) BOOKOH, HO He
[BUraTenbHbIX (MOTOPHBbIX). TakKe Mpu NpumeHeHWn bynueakauHa
OH BbI3blBAaeT HAUMEHBLLYIO CUMMATUYeCcKyto 610Kagy, HO Npu BCEM
3TOM [IOCTaTOYHYIO aHa/NbIe3U0 U MUOPENAKCaLMIo, YTO [0Ka3blBa-
eTca b6onee cTabunbHOM reMOSMHAMMKOW. B MporpeccuBHbIX CTpa-
Hax B TedeHWe JONroro BpemeHu bynmneakamnH (0,25% KoHUEHTpaums
pactBopa) 6bln camMbiM MPU3HAHHBIM MECTHbIM aHECTETMKOM A/1s
A/UTEeNbHOTO 3NuUAypanbHoro 06e3bonuBaHMA POAOB C MPUMeHe-
HMem KaTeTepa. bnarogapa AnUTenbHOMY AeWCTBUIO MECTHOTO aHe-
CTETUKA HET HEOOXOAMMOCTM YacTOro BBEAEHWA NOBTOPHbIX [103, YTO
ABNAETCA U YA0OHbIM, M 6e30MacHbIM, YMEHbLIAETCA PUCK PA3BUTUA
TOKCMYECKMX peakuui. [na cnuHanbHOWM aHecTesuMu NpuMeHseTcs
runepbapuyeckmin pacteop bynuBaKavHa — MECTHbIV aHECTETUK C A0-
6aBneHunem 1110Ko3bl. MoN0KUTENBHOM CTOPOHOM rMnepbapuyeckoro
bynuBakavHa ABNAETCA TO, YTO OH Bonee ynpasnsem (MoCpeacTBOM
nonoxeHusa ctona), obnagaet 6onee bbicTpoit n bonee AAUTeNbHOM
aHecTe3nen, Ho, OAHAKO, CUbHEE CHUXKAET apTepuanbHoe JaBneHne
M YacToTy nynbca. Hambonee 3HaUNTENBbHBIM U3bAHOM bynMBaKanHa
cuutaetca bonee TAXKENOe TeYeHUE BbI3BAHHOM MM WMHTOKCMKALWMM
npy NPeBbIWEHUN AOMNYCTUMOMN A03bl, @ TaKkKe BHYTPUCOCYAUCTOM
BBeEHWN. VIHTOKCUKaLMA NPUBOAMT K CEPAEYHON apuTMUM BBUOY
6onee NpPOJO/IKUTENBHOTO CBA3bIBAaHUA OynvBaKkanMHa He TONMbKO
6e/Kamy HEPBOB, HO M MUOKapZaa [8]. Bbl3BaHHas AaHHbIM MECTHbIM
aHeCTeTUKOM acUCTONMA MPUBOAMT K neTanbHocTh B 70% cnyvaes
(Rathmell J, 2008). 13-3a TakMx rPO3HbIX NOCAEACTBUIN HEOBXOAMMO
C OCMOTPUTENIbHOCTbIO MCMO/Ib30BaTh OynMBaKauH, He MpPeBbiaTbh
PEKOMEH/LO0BAHHBIX 403 U KOHLLEHTPALIMWIA, @ NPY NOYYeHUM KPOBU U3
3NUAypanbHON UMb HYXKHO HEMEA/IeHHO M3B/eYb €€ U BbINOJHWUTb
[0CTyN B MHOM MeXN03BOHKOBOM MHTepBane.

B 1966 r. P.C. Lund Bbinyctun moHorpaduio «MepuaypanbHas
aHanbresns M aHecTesua», KOTOpas CTasa HACTONbHOW KHWUroW ans
60NbLUMHCTBA aHECTE3MONOT0B.

B 1966 r. C.A. MaypwH ctan nepsbim, KTo 8 CCCP npumeHun gam-
Te/IbHYH0 NepuaypanbHyo aHECTE3MNIO B NOCNeOoNepaLoHHOM nepuo-

bupivacaine is practically discontinued. A 0.25% or less bupiva-
caine solution is used for pain relief in labor, when analgesia is
required without a motor block, so that the woman in labor can
push. Application of bupivacaine in clinical practice resulted in
the differential block starting to be used. A small concentration
of local anesthetic was used, which resulted in blockage of sen-
sory but not motor fibers. Besides, when using bupivacaine, the
least sympathetic blockade is caused, but with all this, sufficient
analgesia and muscle relaxation is achieved, which is evidenced
by more stable hemodynamics. In developed countries, for a long
time bupivacaine (0.25% concentration of solution) was the most
recognized local anesthetic for long-term epidural pain relief of
labor with the use of a catheter. Due to the long-term action of
the local anesthetic, there is no need for frequent administra-
tion of repeated doses, which is both convenient and safe, and
the risk of developing toxic reactions is reduced. For spinal an-
esthesia, a hyperbaric solution of bupivacaine, a local anesthetic
with added glucose, is used. The positive side of hyperbaric bu-
pivacaine is that it is more controllable (through table position),
has faster and more prolonged anesthesia, but, however, more
strongly decreases blood pressure and pulse rate. The most sig-
nificant flaw of bupivacaine is a more severe intoxication caused
by it when the permissible dose is exceeded, as well as in case
of intravascular administration. Intoxication leads to cardiac ar-
rhythmias due to a longer binding of bupivacaine not only to pro-
teins of nerves, but also of the myocardium [8]. Asystole caused
by this local anesthetic is fatal in 70% of cases (Rathmell J, 2008).
Because of such severe consequences, it is necessary to use bu-
pivacaine with caution, not to exceed the recommended doses
and concentrations, and when getting blood from the epidural
needle, it is necessary to immediately remove it and access in a
different intervertebral interval.

In 1966 P.C. Lund has published a monograph “Peridural An-
algesia and Anesthesia”, which has become a reference book for
most anesthesiologists.

In 1966 S.A. Maureen became the first doctor in the USSR
to apply long-term epidural anesthesia in the postoperative pe-
riod in patients with oncological pathology after surgery of the
abdominal organs.

In 1972, etidocaine appeared — an amide local anesthetic
with fast onset of anesthesia — 10-15 minutes, and a long-term
action — 240-360 minutes [4]. The use of 1.5% solution provides
sufficient surgical analgesia and excellent motor block. Etidocaine
blocks both the routes of the spinal nerves and the spinal cord,
since it anesthetizes not only the segment at the level of epidural
anesthesia, but also the areas located caudal to this level. This
local anesthetic is not used for labor pain relief, as it has a long
and deep motor block.

In 1973, AstraZeneca purchased the rights to create carbo-
caine (mepivacaine) and marcaine (bupivacaine).

In 1996 a completely new potented amide local anesthetic
naropine (ropivacaine) (AstraZeneca) was launched, a long acting
one, but with less toxicity than bupivacaine. Naropine is similar
to bupivacaine, but 3 times less likely to cause cardiac arrhyth-
mias, and its effect is somewhat weaker and shorter, it is also not
classified as a vasodilator, but, on the contrary, causes moderate
vasoconstriction; 0.75% solution of naropine corresponds to 0.5%
bupivacaine solution, and 1% naropine solution corresponds to
0.75% bupivacaine solution. The drug was approved for market-
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[le Y NaLMEeHTOB C OHKONIOTMYECKOM NaToNor1elt nocae onepaTMBHOro
BMELLATeNbCTBA Ha OpraHax 6pHoLLIHOM NonocTy.

B 1972 r. noABMACA 3TUAOKAUH — aMUAHBIA MECTHbIN aHeCTeTUK
¢ 6bICTPbIM Hayanom — 10-15 MUHYT, AnnTenbHbIM gelicTeuem — 240-
360 muHyT [4]. Ucnonb3oBaHue 1,5% pactBopa obecneunBaeT AocTa-
TOYHYIO OMepaLMOHHYI0 aHaNbresnio U NPEBOCXOAHbIA MOTOPHbI
610K, ITUAOKaNH BNOKMPYET U KOPELLKM, U CMMHHOM MO3T, TaK KaK OH
aHecTe3upyeT He TONbKO LI TUMUYHYIO ANA 3NWAYPanbHOM aHecTe-
31M CErMEHTHYH MOJIOCY, HO U 30Hbl, PACMONOKEHHbIE KayaanbHee
5TOM nonocbl. [aHHbI MECTHbIN aHEeCTETUK He ynoTpebnsetca ans
06e360/11BaHNSA POAOB, TaK Kak OH 06/1a4aeT A UTENbHBIM U T1y60-
YalLLMM MOTOPHBIM BI0KOM.

B 1973 rogy komnaHua «AstraZeneca» noKynaeT npasa Ha Cco-
3/1aH1e KapboKanHa (MenunBaKkanHa) M MapKaunHa (bynueakamHa).

1996 r. sBMACA rogom 0O6HApPOAOBAaHMA COBEPLIEHHO HOBO-
ro NaTeHTOBAaHHOMO aMWAHOrO MECTHOrO aHecTeTUKa A/IUTeNbHOro
[LeNCTBMA, HO C HaMMEHbLUEM TOKCUYHOCTBIO, YeM BynuBaKauH — Ha-
ponuHa (ponuBakamHa) (KomnaHua «AstraZeneca»). HaponuH cxox
¢ bynuBakavHOM, HO 3 pasa pee BbI3bIBAET CEPAEYHbIE apUTMUK,
W ero JeicTBUe HECKObKO clabee M Kopoue, TakkKe OH He Knaccu-
bruMpyeTCcA KaK Ba3oAMNATATOP, @ HANPOTMB, BbI3bIBAET YMEPEHHYHO
Ba3oKoHcTpuKumio. 0,75% pactBop HaponuHa cootsetcTeyeT 0,5%
pacTtBopy bynvBakauHa, a 1% pacteop HaponuHa — 0,75% pacteopy
6ynuBakauHa. Ha pbiHok B CLUA npenapat gonyweH B 1996 rogy, Ha
POCCUMICKMI PbIHOK NOCTynuA nosxe, B 1999 rogy. AHanbresus nog-
LepxuBaeTca UHy3Meit npenapata B fo3e 2 mr/mAa. B 6oblinHcTBE
CNy4vaeB A/1A KyNUMPOBaHMA Noc/ieonepaLmoHHoin 6oau, oT ymepeH-
HOM A0 BbIPaXKeHHOM, MHPY3MA CO CKOPOCTbIO 6-14 ma/u (12-28 mr/u)
obecrneynBaeT aleKBaTHYH aHaNbresunto ¢ MMHUMaNbHOM He nporpec-
cupyloleit asuraTensHoi 6aokagoii [9]. Mpu ncnonb3oBaHUM faH-
HOW METOAMKM HabNoAAN0Ch 3HAUNUTENBHOE CHUMKEHUE NOTPeBHOCTH
B ONMOUAHBIX aHAbreTUKaX.

NeBobynMBaKauH (XMPOKanH) — aHECTETUK M3 TPyNMbl aMUAOB,
NIeBOBPALLAIOLLMIA M30Mep 0Obl4HOTO bynvBakaMHa — MOABMACA B
1999 r. Mpu npoBeaeHUN SKCNEPUMEHTOB ObiI0 AOKA3aHO, YTO OH
MeHee KapAMOTOKCUYEH U MPU Cy4aitHOM BHYTPUBEHHOM BBEAEHWM
ropaszo 6esonacHee no cpasHeHuto ¢ bynueakanHom [10, 11]. 3ape-
TMCTPMPOBAH K MeaUUMHCKOMY npumeHeHuto B Poccumn 21.07.2015
r., € 2018 r. BK/OYEH B NepeyeHb }KU3HEHHO BaXKHbIX 1€KaPCTBEHHbIX
CpeacTs. BoT BblaepikKa U3 CTaTby, NOCBALLEHHOW 1eBO6YNMBAKaUHY,
KoTopas 6blna onybavKoBaHa B KypHane Anaesthesia, 2001;56:331-
41: «..neBobynuBaKavH 061afaeT CXOKel aHECTETUYECKON MOLLHO-
CTblO, HO y/yyLleHHbIM npodunem 6e30MacHOCTM MO CPABHEHMIO C
6ynu1BaKanHOM, YTO AB/AETCA BaXKHbIM KAMHEM MPETKHOBEHWA B pe-
rMOHabHOM aHecTe3nun. Hageemcs, UTo BBEAEHME STOTO aHECTETHKA B
NPaKTUKy OyaeT BaxKHbIM LLIArom B CTOPOHY 6osiee 6e3onacHol peru-
OHaNbHOMN aHecTe3nUm».

Takum 06pasom, B MocneaHUe rodbl NPou3owWwan rmobanbHble
u3meHeHus B $HapmMaKoNorMyeckom apceHane aHectesnonora. Mos-
BWUCb HOBblE NpenapaTbl Ans 6opbObl ¢ 60/bI0 CO 3HAUUTENBHBIM
NONOXKMTENbHLIM 3pdekToM. COBPEMEHHbIE aHECTETMKM obecneuu-
BatoT bonee puTtenbHoe obe3bomBatoLLee AENCTBUE, YEM UX Npes-
LIECTBEHHUKM, HE OKa3blBAlOT TAaKOTO ryOUTENbHOTO TOKCMYECKOro
abdeKTa, He BbI3bIBAIOT rPYObIX rEMOAUHAMUYECKMX U3MEHEHUIA BO
BPEMA OMEpaTMBHOTO BMeLLaTeNbCTBa, 061afaloT Hebonbwum na-
TEHTHbIM NEPMOAOM, YTO NO3BO/IAET PEKOMEHA0BATb UX AR CMIUHANb-
HOW, 3NMAYPaNbHOM, CIMHANbHO-3NUAYPANbHON aHECTE3UN.
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ing in the US in 1996; it appeared on the Russian market later, in
1999. Analgesia is maintained by infusion of the drug at a dose of
2 mg/ml. In most cases, to relieve moderate to severe postoper-
ative pain, infusion at a rate of 6-14 ml/h (12-28 mg/h) provides
adequate analgesia with minimal non-progressive motor block
[9]. With this technique the need for opioid analgesics was sig-
nificantly reduced.

Levobupivacaine (chirocaine), an amide anesthetic, left iso-
mer of bupivacaine, appeared in 1999. Experiments have shown
that it is less cardiotoxic and, when administered accidentally, is
much safer than bupivacaine [10, 11]. Registered for medical use
in Russia on July 21, 2015, it has been included in the list of vi-
tal medications since 2018. Here is an excerpt from an article on
levobupivacaine that was published in Anesthesia 2001;56:331-
41: “..levobupivacaine has similar anesthetic potency, but an im-
proved safety profile compared to bupivacaine, which is an im-
portant stumbling block in regional anesthesia. We hope that the
introduction of this anesthetic into practice will be an important
step towards safer regional anesthesia”.

Thus, in recent years, there have been global changes in the
pharmacological arsenal of anesthesiologists. New pain manage-
ment drugs have emerged with significant advantages. Modern
anesthetics provide a longer analgesic effect than their precur-
sors, have no destructive toxic effect, do not cause significant
hemodynamic changes during surgery, and have a short latency
period, which allows them to be recommended for spinal, epidur-
al, spinal-epidural anesthesia.
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AHAAN3 DPPEKTNBHOCTU ITPMMEHEHNA ABYX OIIEPATMBHBIX METOAMK
ITPY1 AEMEHUN ITOCAEACTBUN TPABM YPETPBI

C.C. 3UE304A!, T .M. XOAKAMYPA 0B, X.X. PU3OEB?, M.M. ICMOVMAOB?, M.B. IIIAPUITIOBA?, A.X. TOAMBOB?
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5 Kageapa ypoaoruu, TagxXnkckuit rocyAapcTBeHHBI MeAMIIMHCKIIT yHuBepenteT um. AGyaan uGnu Cuno, AymanGe, Ayurante, PecriyGanka Tagkukuctan

Llenb: aHanu3 pesynbTaToB NPUMEHEHUA ABYX ONepaTUBHbIX METOAMK NPU JIeYEHUM NOCEACTBUI NoBpexaeHui ypeTpbl (MNY).

Martepuan un metoabl: 06¢cnesoBaHo 38 nauuneHTos ¢ MNY, ux cpegHuit Bo3pacT coctasun 16,411,9 roga. MNY nokannsosanuck B 061acTv NaabeBua-
HoOW AMKM (n=3), NeHubHOI YacTu (n=9), bynbbo3HoMm oTaene (n=6); MyNbTUNOKOCTHOE M NaHypeTpasibHOe NopaxKeHue oTMeyeHo B 8 1 12 Habto-
[leHNAX COOTBETCTBEHHO. M3 ONONHNTENbHBIX METOA0B UCCAEA0BaHMA NPUMeHANNCL Y3U moueBoro nysbips, ypodayomeTpua, onpeaeneHme Konu-
4ecTBa OCTAaTOYHOM MOYM, NPU HEOBXOAMMOCTU — PETPOrpaHan U MUKLMOHHAA ypeTporpadus. BosbHbIM NPUMEHANNUCH [iBA BUAA XMPYPTUYECKOTO
BMELLATe/IbCTBA: C O4HO3TaNHbIM UCMOb30BaHWEM ByKanbHOTo N0cKyTa (16 NnauveHToB, | rpynna) u ¢ ABYX3TamnHbIM ero NPUMeHeHUeM (22 naumeHTa,
Il rpynna). Pe3ynbTaThl OLLEHMBANUCh METOAAMU BOCXoAALLEN ypeTporpadum u ypodayomeTpun. AnutenbHocTb HabaogeHus coctasuna ot 6 1o 24
mecALeB.

Pe3ynbratbl: 6anKalilLMe U OTAANEHHbIE Pe3y/ibTaTbl MeXAy ABYMA rpynnamm UMenu ApKo BblpaKeHHble pasnunuma. OCHOBHbIM NoKasaTenem 3¢-
(bEKTMBHOCTU XMPYPrUYECKOro BMeLLaTeNbCcTBa No AaHHbIM ypobayomeTpum 6bino cTabunbHoe yaepkaHUe NoKasaTens MakCMManbHOW CKOPOCTM
MOYEUCNYCKaHWA Ha YPOBHE He HUXKe 15 MUAMAUTPOB B ceKyHAy. B | rpynne umen mecto 1 cnyyalt paHHEro pacxoXaeHus Kpaés paHbl ¢ GopmupoBsa-
HWem cauLa. Bo Il rpynne Habnoganock paHHee pacxoxaeHve B 8 cnyyasnx, Takxke ¢ 06pa3oBaHUEM CBULLEN. YKa3aHHbIe OCNIOXKHeHUs NoTpeboBanu
[LONOTHUTE/IBHOTO XMPYPrMYecKoro BMeLIaTeIbCTBa M bbln KOPPUTMPOBaHbl B OTCPOYEHHOM NOpPALKE.

3aKnouyeHne: MeToaMKa OfHO3TaNHOro NpUMeHeHNs bykanbHoro nockyTa npw MY nokasana cebs 6onee apdekTUBHOM 1 He3onacHOM.

Kntouesble cnosa: nocsedcmaus nospexoeHus ypempsl, ypempozpgus, ypogayomempus, 6yKanebHeili 10CKym.

Ana uutuposaHma: 3uésoga CC, Xoakamypagos M, Pusoes XX, Ucmonnos MM, Lapunosa MB, Tonnbos AX. AHanun3 adGeKTMBHOCTM NPUMEHEHUA ABYX
ONepaTUBHbIX METOAMK MPW JIGYEHUM MOCNEACTBUI TPaBM ypeTpbl. BecmHuk AsuyeHHsl. 2021;23(3):443-9. Available from: https://doi.org/10.25005/2074-
0581-2021-23-3-443-449

ANALYSIS OF THE EFFICIENCY OF APPLICATION OF THE TWO SURGERY
METHODS OF TREATMENT OF THE URETHRAL INJURY CONSEQUENCES

S.S. ZIYOZODA!, GM. KHODZHAMURADOV? KH.KH. RIZOEV?, M.M. ISMOILOV? M.B. SHARIPOVA*, A.KH. TOLIBOV®
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2 Department of Reconstructive Surgery, Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan
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Objective: To analyze the results of application of the two surgical techniques in the treatment of the consequences of urethral injuries (CUI).
Methods: 38 patients aged 16.4+1.9 years with CUl were examined. CUI were localized in the area of the scaphoid fossa (n=3), the penile part
(n=9), the bulbous region (n=6). Multi-site and panurethral lesions were noted in 8 and 12 cases, respectively. Additional research methods included
ultrasound examination of the bladder, uroflowmetry, residual urine measurement, and, if necessary, retrograde and voiding urethrography. The
patients underwent two types of surgical intervention: one-stage (16 patients, 1st group) and two-stage (22 patients, 2" group) urethroplasty using
a buccal mucosal flap. The results of surgery were assessed by ascending urethrography and uroflowmetry. The follow-up period ranged from 6 to 24
months.

Results: The immediate and long-term results between the two groups showed significant difference. According to uroflowmetry data, the main
indicator of the effectiveness of surgical intervention was a stable retention of maximum urine flow rate at least 15 ml/sec. In the 1% group, there
was one case of early wound dehiscence with the formation of a fistula. In the 2nd group, early divergence was observed in 8 cases, it was also
accompanied by formation of fistulas. These complications required additional surgical intervention; their correction was deferred.

Conclusion: One-stage urethroplasty using a buccal mucosal flap for CUI proved to be safer and more effective compared to the two-stage technique.
Keywords: Consequences of urethral injury, urethrography, uroflowmetry, buccal flap.

For citation: Ziyozoda SS, Khodzhamuradov GM, Rizoev KhKh, Ismoilov MM, Sharipova MB, Tolibov AKh. Analiz effektivnosti primeneniya dvukh operativnykh

metodik pri lechenii posledstviy travm uretry [Analysis of the efficiency of application of the two surgery methods of treatment of the urethral injury
consequences]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(3):443-9. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-443-449
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BBEAEHMUE

BeseHue 60n1bHbIX ¢ MY aBnseTca ogHOM U3 cepbE3HbIX 3a4a4
4NA PEKOHCTPYKTUBHO-NIACTUYECKMX XMPYPrOB M CNELMANNCTOB-YPO-
noros [1, 2]. NocToAHHOE BO3AEWCTBME arpeccMBHOM cpedbl (Moum)
Ha MecTO NPOBEAEHWA ONEPaTUBHOIO BMELLATENbCTBA, HELOCTAaTOK
MECTHbIX TKaHeM, Naoxasa NPUKUBAAEMOCTb AOHOPCKMUX UCTOYHWMKOB
U3 APYrMX aHaTOMUYECKKX 061acTeid, a TakxKe Lesbli psg, conyTcTay-
IOLLLMX TPYAHOCTEW, ABNAIOTCA NPUYMHO BbICOKOTO NPOLIEHTa peuuam-
BOB Y J@aHHOM KaTeropuu 60nbHbIX [3, 4]. B cOBpeMEHHbIX Hay4YHbIX
ny6/MKaLMAX Y4acToTa MOBTOPHOM 06palLaemMocTt 6o/IbHBIX nocne
nepeHecéHHOro XMpypruyeckoro BMeLaTenscTsa no nosogy My sa-
pbupyet B npeaenax 10-90%. Hanbonee Yacto npm sTom BCTpeyaroTcs
paHHee PacxoXAeHune KPaéB paHbl, OTTOPKEHWE NEPECANKEHHOTO J10-
CKyTa, pa3BUTHE CBULLEMN U CTPUKTYP [5, 6]. Bcé aTo noby:kaaeT cneuu-
a/ICTOB-YPOIOTOB MCKaTb MYyTU YAYYLIEHWA MNOCNEONepPaLMOHHbIX
pe3ynbTaToB NOCPEACTBOM COBEPLIEHCTBOBAHUSA YHKE MMEIOLUMXCA U
MOWCKa HOBbIX METOA0B XMPYPrMYecKoro BMeLlaTebeTea [7, 8].

B Hay4HOI nnTepaType UMEKTCA Pas/nYHbleE MHEHWUA OTHOCH-
TENbHO TAaKTUKM XMpypruyeckoro neveHus MMY Kak B nnaHe 3TanHOCTM
onepauuu, Tak U B OTHOLUIEHMM BbIBOpa MIACTUYECKOro MaTepuana
[8-10]. Tak, 1 cpeam 3apybEKHBIX U CPeaM OTEYECTBEHHBIX CreLmany-
CTOB B 06/1aCTU PEKOHCTPYKTUBHO-MNACTUYECKOW YPONOrK BCTPeYa-
FOTCA CTOPOHHUKM KaK OLLHOMOMEHTHON KOPPEKLIMK, TaK M 3TanHOro
noaxoaa [8, 10-12]. CnegyeT 0OTMETUTb, UTO B KaYecTBe NAacTUYECKOo-
ro matepuana npu Koppekumu MNMY xopolo 3apekomeHA0Ban cebs
6yKanbHbIM nockyT [6, 11-13]. OgHaKO A0 HACTOALLEro BPEMEHU HET
ybeauTenbHbIX faHHbIX, KOTOpble 6bl CTPOTO PErNaMEHTUPOBAIU NPU-
MEHEHWE OAHOW UK BO3LEPKaHME OT UCMOb30BaHUA APYroi MeTo-
Avkun [13, 14].

LLENb UCCNEAOBAHMA

AHanM3 pesynbTaTtoB NPUMEHEHUA ABYX METOAMK Xupyprude-
CKOro BmeLuatenbctaa npu MY.

MATEPUAN U METOADbI

B nccnepoBaHve BOWEN maTepuan, CobpaHHbI B nepuog, ¢
2015 no 2020 roabl M3 TPEX KAMHUYECKMX Da3: oTaeNeHWs AETCKOW
Xupyprun HaumoHanbHOro MeauuUMHCKoro LeHTpa «Lndpobaxw» (17
60/bHbIX), MeauumHcKoro LeHTpa «Magaam Akbap» (16 601bHbIX) 1
Pecny6/IMKaHCKOrO Hay4YHOTO LEHTPa CepAevyHO-COCYAUCTON XUpyp-
ruun (5 60MbHbIX). B 06LLEN CNOKHOCTY B UCCIEA0BAHUM MPUHUMANK
yyactve 38 naumeHTos. Kaxablit 601bHOM NPOXOaUA BCECTOPOHHEE
obcnesoBaHue nepes BbIGOPOM COOTBETCTBYHOLLENO METOZAA XUpPYpP-
TMYECKOro JIeYeHUA: TLIATENIbHO WM3y4Yaanchb Kanobbl, 0COBEHHOCTU
aHaMHe3a, BCEM Y4aCTHUKAM UCCaeA0BaHUA BbINONHANM ypodayome-
TPUIO, ONPESENsNoch HaIMYME U KOSIMYECTBO OCTAaTOYHOM MOYUM, NPU
HeobXxoa¥MOCTU BbINOHAMACh peTporpagHas (puc. 1) U MUKLMOHHas
ypeTporpadms. Kpome Toro, Bcem 60/1bHbIM NPOBOAMIOCH YLTPA3BY-
KOBOE UCCNEeA0BaHMNE MOYEBOTO Ny3bIPA 41 UCK/IIOYEHUA HANUYWA B
HEM KOHKPEMEHTOB.

MauuneHTbl 6bIIM pasgeneHbl Ha ABe KAMHUYECKWE Tpynnbl. |
rpynna (16 naumeHToB) — nMLQ, KOTOPbIM Bbl1a BbINOJIHEHA OAHOMO-
MEHTHas onepaLma € yKpbiTueM aedeKTa ByKanbHbIM JIOCKYTOM (puc.
2). Il rpynna (22 nauueHTa) — 60NbHbIE, KOTOPbIM A/1 YCTPAHEHWA Ae-
deKTa ypeTpbl NPUMEHANACH ABYX3TanHas METOAMKA TaKKe C UMMIaH-
Taumelt 6yKasbHOro NOCKyTa Ha BTOPOM 3Tane (onepauus Burack).

OTMeYanach cefytoLias 10KaNMU3aLLMsA NopaxKeHUs ypeTpbl: 06-
NacTb lagbeBUAHON AMKM (nN=3), neHuNbHasA YacTb (N=9), 6ynb603HbIN
otaen (n=6), MyNbTUNOKOCTHOE MopaxeHue (n=8), naHypeTpanbHoe
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INTRODUCTION

The management of patients with CUI is one of the ma-
jor challenges for reconstructive surgeons and urologists [1, 2].
Constant exposure to an aggressive environment (urine) at the
site of surgery, insufficient volume of local tissues, poor engraft-
ment of donor tissues from other anatomical areas, as well as
a number of associated difficulties result in high incidence of
relapses in this category of patients [3, 4]. In modern scientif-
ic publications, the frequency of re-admission of patients after
surgery for CUI varies within 10-90%. Most often, early wound
dehiscence, rejection of the transplanted flap, development of
fistulas and strictures are encountered [5, 6]. All these issues
prompt urologists to look for the ways to improve existing post-
operative results and search for the new methods of surgical in-
tervention [7, 8].

In the scientific literature, there are different opinions on
the tactics of CUI surgical treatment, regarding stages of the op-
eration and the choice of plastic material [8-10]. Some special-
ists in the field of reconstructive urology support a one-stage
correction, while others recommend a staged approach [8, 10-
12]. It should be noted that the buccal flap has proven itself to
be a suitable a plastic material for CUl correction [6, 11-13].
However, to date, there is no convincing data that would strictly
recommend using or refrain from performing any one technique
[13, 14].

PURPOSE OF THE STUDY

Analysis of the results of application of the two methods of
surgical intervention in CUI.

METHODS

The study included material collected between 2015 and
2020 from the three medical centers: the Department of Pedi-
atric Surgery of the National Medical Center “Shifobakhsh” (17
patients), the Medical Center “Madadi Akbar” (16 patients) and
the Republican Scientific Center for Cardiovascular Surgery (5
patients). A total of 38 patients participated in the study. Each
patient underwent a comprehensive examination before choos-
ing the appropriate method of surgical treatment: complaints
and anamnestic data were thoroughly evaluated, all partici-
pants underwent uroflowmetry, residual urine was measured,
and if necessary, retrograde (Fig. 1) and voiding urethrography
were performed. In addition, all patients underwent ultrasound
examination of the bladder to exclude the presence of calculi.

The patients were divided into two clinical groups. The
1%t group (16 people) included patients who underwent a one-
stage operation with the closure of the defect using a buc-
cal flap (Fig. 2). The 2" group (22 people) included patients in
whom a two-stage technique was used to eliminate the urethral
defect; implantation of a buccal flap was applied at the second
stage (Burack operation).

The following localization of the urethral lesion was noted:
the scaphoid fossa region (n=3), the penile part (n=9), the bul-
bous region (n=6), multi-site lesions (n=8), panurethral lesion (n
= 12). The average age of patients in both groups was 16.4+1.9
years. After surgery, the follow-up period ranged from 6 to 24
months.
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Puc. 1 Bocxooawas ypempoepagpus. A— 0o onepauuu: onpedensem-
€A NPOMAXEHHOE CymeHuUe neHUnbHo-6Yy16603HOU yacmu ypempel u
Hanu4yue ousepmuKyna ypempel, UCXo0Awe20 u3 cpedHell neHusb-
Hol Yyacmu. B —vyepe3 28 dHeli nocae onepayuu: ypempa KOHCONUudu-
posaHa nonHocmeto, cauwieli u cyxeHull Hem

nopaxeHue (n=12). CpegHuii Bo3pacT GOMbHLIX B 0beux rpynnax
coctasun 16,411,9 roga. B nocneonepayMoHHOM nepuoge annTenb-
HOCTb HabnoaeHNA cocTaBuNa OT 6 10 24 mecaues.

CratncTnyeckan 06paboTKa AaHHbIX BbINOHANACH C NPUMEHE-
HWEM METOZ0B BapMaLLMOHHOM CTaTUCTUKM.

PE3YNbTATbl U UX OBCYXXAEHUE

Bcem 60/1bHbIM, 418 NpeaynpexaeHUs BO3AENUCTBUA HA paHy
arpeccuMBHOMN cpesbl, BBOAW/ICA MOYEBbIBOAALLMIA KaTeTep, KOTOPbIN
HaxoauAncA, B 3aBUCMMOCTU OT CTEMEHW 3aXKMBEHUA PaHbl, B CpefHeM
5,1%1,3 cyToK.

Bavkaiiume n oTaanéHHble pesynbTaTbl MeXAy ABYMA KAUHW-
YECKMMM TPYNNamMM UMeNN APKO BbIPaXKeHHble pasanuus. B nepsoit
KNMHWYECKOM rpynne yA0BNeTBOPUTE/bHBIE PE3Y/IbTaTbl OTMEYEHbI B
15 HabnrogeHWin. EQMHCTBEHHDIN Cly4ali HE3HAUUTENbHOMO PACXOMXK-
[eHvA Kpaés paHbl ¢ nocnegyowym GopmuposaHnem caula bbin
CBA3aH C HapyLUeHMeM CO CTOPOHbI NaLMeHTa NpeAnncaHHOro BPaiom
pexuma 1 B nocneayroLem b1 YCTPaHEH HaNoKEHEM BTOPUYHOMO
LwBa.

Bo Il KAMHWMYeCKoW rpynne UMeno MecTo paHHee pacxoxzie-
HWe Kpaés paHbl B 8 c/yyanx. Y BCex sTUX NaLMEHTOB CO BpeMeHeMm
chopmupoBanmnch ceuwmn. B 5 cnyyanax B xoge oTcpoueHHON onepa-
LMK CBULLM BblaM ycTpaHeHbl. B 3 apyrux HabatogeHusx, HeCcMoTps

Puc. 2 3manel 0OHOMOMEHMHO20 XUPYp2U4YecKo20 emMewameris-
cmea: A — pasmemka causucmoll HuxcHel eybbl; B — sbideneHHbIl
mpaHcnaaHmam; C — ebideneHHbIl y4acmok 8 061acmu nospexOéH-
Hol ypempebl; D — 8occmaHosneHHaa ypempa

—
P

Fig. 1 Ascending urethrography. A — before surgery: an extended
narrowing of the penile-bulbous part of the urethra and the presence
of a diverticulum of the urethra emanating from the middle penile
part. B—28 days after the operation: the urethra is fully consolidated,
there are no fistulas or narrowing

Obtained data were processed using the methods of vari-
ation statistics.

RESULTS AND DISCUSSION

In order to prevent exposure of the wound to an aggres-
sive environment, a urinary catheter was applied in all patients
on average for 5.1+1.3 days, depending on the degree of wound
healing,

The immediate and long-term results between the two
clinical groups showed significant differences. In the 1 clinical
group, satisfactory results were noted in 15 cases. The only case
of minor wound dehiscence with subsequent formation of a fis-
tula was associated with non-compliance of the patient; later
on the defect was corrected by secondary stitching.

In the 2" clinical group early wound dehiscence occurred
in 8 cases. All of these patients developed fistulas over time.
In 5 cases, during the deferred operation, the fistulas were re-
moved. In 3 other cases, despite the performed operation, urine
leakage during urination persisted, i.e. the existing fistulas were
not completely eliminated.

Uroflowmetry was used in all patients to assess the con-
dition of the anastomosis at early stages of postoperative care.

Fig. 2 One-stage surgical intervention: A — marking of the mucous
membrane of the lower lip; B—isolated graft, C—a highlighted zone in
the area of the damaged urethra; D — reconstructed urethra
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Ha NpoBes&HHYI OnepaLuio, 0TMEYanocb NOATEKAaHWE MOuM Npu
MOYEUNCTYCKaHUK, T.e. UMEBLUMECHA CBULLM He BblIM MONHOCTBIO JINK-
BUAMPOBAHbI.

[nfA OLEHKM COCTOAHMA aHACTOMO3a Ha PaHHWUX 3Tanax nocne-
onepaLMoHHOro BeaeHus y 60bHbIX NPUMEHANAch ypodyomeTpus.
Hanbonee xapakTepHbIM MPU3HAKOM HAUYMHAIOLLETOCA PACXOKAEHUSA
ABNANOCH CHUNKEHUE MAKCUMA/IbHOW CKOPOCTU MOYeUCYCKaHUA npu
CpaBHEeHMW NepBOro MOYENCTYCKaHWA NOC/e onepauum U nocaeayto-
LWMX M3MepeHuit. TOBTOPHbBIN OCMOTP NPOM3BOAMACA B CPOKM Yepes
MecALl, TP MecALLa, MOATOAA U oA Nocae NPOBEAEHUA ONepPaTUBHOTO
BMeLLaTenbCcTBa. OLEHKa OTAANEHHBIX PE3yNbTaToB NPOBOAMAACh KaK
B X0Ze BpayebHOro ocmMoTpa, TaK U C UCrMob3oBaHWeM ypodayome-
TpuK, ypetporpaduu, a TakKe yAbTPa3BYKOBOrO UCCNEA0BaHWA ANf
OLIeHKM KO/IMYECTBa OCTaTOYHON MOYM.

OCHOBHbIM NoKa3aTenem 3GpHeKTMBHOCTU XMPYPruyecKoro Bme-
LWaTeNbCTBa NPU OLIEHKe pe3ynbTaToB ypodayomeTpum bbino cra-
6WNbHOe yaepKaHWe NOoKasaTeNA MaKCUMabHON CKOPOCTU MoYenc-
MyCKaHWA Ha YPOBHE He HMXe 15 MUANUANTPOB B CEKYHAY.

AHanu3 cobcTBeHHOro MaTepuana nokasan, YTo Ha HavanbHbIX
3Tanax 0CBOEHUA METOAMKM Mbl Yalle NPUAEPKMBANNUCH ABYX3TaNHO-
ro noaxoaa. Cneslyet OTMETUTb, YTO M3 8 CBULLIEH, MMEBLLMX MECTO BO
BTOPOM rpynne nauueHTos, 6 cGOPMMPOBAINCL UMEHHO Ha PaHHMX
3Tanax Halen feaTenbHocTU. JaHHbli GaKT ¢ bonbluel gonei sepo-
ATHOCTU YKa3blBaeT Ha YenoBeyeckunin GakTop 1 JONYLEHHbIE TEXHU-
YecKune NOrpeLHOCTU, HACKONBbKO He YMansa JOCTOMHCTB METOAMKM.
Brocnenctanum, ¢ nprobpeTeHnem onpeaenéHHoro onbiTa, Mbl CTanu
NpUAEPHKUBaTLCA OLHO3TANHOrO NoAXoAa U ybeannuch B ero Leneco-
06pa3HOCTN NpK cobAtOAEHNM ONPeaEeNEHHbIX YC/0BUA.

B coBpeMeHHOM PeKOHCTPYKTUBHO-NNACTUYECKON Yponorumn oo
HaCTOALLEro BPEMEHU MPOAO/KAKOTCA CMOPbl OTHOCUTENbHO TOTO,
KaKMe TKaHM /lydlle MCrnonb3oBaTb 418 YKpbITUa aedekta npu MNY,
MECTHbIE WU/IN W3 APYTMX aHaTOMMYeckux obnacteii [2, 15-18]. Mex-
Zly Tem, 60NbLIMHCTBO aBTOPOB COMMACHO C HEBO3MOMKHOCTbIO B pAae
C/ly4aeB NPUMEHEHUA PYBLIOBO-U3MEHEHHbIX MECTHbIX TKaHel U, 0co-
6EeHHO, NPU NPOTAXKEHHbIX CTPMKTYpax [8, 19].

MpuBeséHHbIE B 3TOM MUCCAe[0BaHMM JaHHbIEe NMOKa3biBatOT Bbl-
COKYI0 30 dEKTUBHOCTb UCNONb30BaHUA BYKaNbHOTO JIOCKYTa B Kaye-
CTBE [LOHOPCKOM TKaHW NPU CPELHUX U MajbiX pasMepax NopaxKeHus.
YacTtoTa BcTpeyaemocT HebNaronpuUATHLIX ABAEHWUIA B rpynne OAHO3-
TarnHoro NPUMeHeHUA ByKaNbHOTO SIOCKyTa 6bl1a MUHUMANbHOW, YTO
elé pa3 foKa3bIBaeT LenecoobpasHoCTb UCNONb30BAHUA 3TOW MeTo-
AMKK y 6onbHbIX ¢ MNY.

3AKNIOYEHUE

MonyyeHHble NpeaBapuTenbHble AaHHbIE MOKa3bIBAOT 60/1b-
Wyt 3GpPeKTUBHOCTb NPOBEAEHMA OAHOSTAMHbIX onepauui y 60nb-
HbIX € [MNY. YuynuTbiBas MEHbLUYID IKOHOMMYECKYI 3aTPaTHOCTb, a
TaK¥e 3HauuTeNbHOe CHUMEHWEe BPEMEHHbIX 3aTpaT, OfHO3TanHasA
onepauus MoxeT ObiTb peKoMeHAOBaHa Kak MeTog Bblbopa npu
NeYeHUn faHHbIX 6O/bHBIX. YpobayomeTpua ABAAETCA HaLEKHbIM
METOAOM onpeseneHns GYHKLMOHANBbHOTO COCTOSHUA YPETpbl Ha
paHHKUX CTaguAxX MocneonepauuoHHoro nepuoga. Hageemcs, uyto
ZanbHenwWwme UccneaoBaHns ¢ 6oNbLIMM KOIMYECTBOM YYaCTHUKOB
NOATBEPAAT NOAYYEHHble AaHHbIE B XOZe 3TOro UCCNeA0BaHWA, a TaK-
Ke BbIAIBAT 0COOEHHOCTU NPUMEHEHUA KaxKAO0W M3 YKa3aHHbIX METO-
[VK Ha bonee WHUPOKOM NONyAALMK.

The most characteristic sign of early dehiscence was reduced
maximum urination rate when comparing the first urination
after surgery with subsequent measurements. Re-examination
was carried out within one month, three, six and twelve months
after the surgery. Long-term results were assessed during med-
ical examination and using uroflowmetry, urethrography, and
ultrasound to measure the residual urine.

The main indicator of the effectiveness of surgical inter-
vention was a stable retention of the maximum urination rate at
least 15 ml/sec, using uroflowmetry.

Analysis of our own material showed that at the initial
stages of mastering the technique, we often preferred a two-
stage approach. It should be noted that out of 8 fistulas that
occurred in the 2™ group of patients, 6 were formed at the early
stages of treatment. This fact with a high degree of probability
indicates the role of human factor and presence of technical er-
rors made by the surgeon, in no way negating the advantages of
the method. Subsequently, reaching certain level of experience,
we preferred one-step approach; we are convinced of its feasi-
bility, provided certain conditions are met.

In modern reconstructive urology, the best tissues for clo-
sure of defects in CUI, whether local ones or from other ana-
tomical areas, are still debated [2, 15-18]. Meanwhile, most au-
thors agree that in a number of cases it is not feasible to use
local tissues altered by a scar, and especially, in cases with ex-
tended strictures [8, 19].

The data presented in this study show a high efficiency of
buccal flaps used as a donor tissue for medium and small le-
sions. The incidence of adverse events in the group of one-stage
surgery was minimal, which proves the feasibility of using this
technique in patients with CUI.

CONCLUSION

The preliminary data obtained show a high efficiency of
one-stage surgery in patients with CUI. Given the lower eco-
nomic cost, as well as a significant reduction in time of treat-
ment, a one-stage operation can be recommended as a meth-
od of choice in treatment of these patients. Uroflowmetry is
a reliable method for determination of the functional state of
the urethra in the early stages of the postoperative period. We
hope that further studies with a larger number of participants
will confirm the data obtained in the course of this study, and
demonstrate more features of these methods on a wider pop-
ulation.

446



3uésoda CC ¢ coasm. /ledenue ocaeACTBUI TPaBM ypeTphI

BECTHMK ABUMILIEHHEI
Tom 23 * No 3 % 2021

10.

11.

12.

13.

14.

15.

16.

17.

18.

JINTEPATYPA

Benobopososa BA, Bopobbés BA. Xvpypruyeckan peKoHCTPYKLMA 3a4Hel Ya-
cTv ypeTpbl. Cubupckoe meduyuHckoe obo3peHue. 2017;3:13-20.

KoTos CB. CTPMKTYpbI YPETPbI Y MYXKYMH — COBPEMEHHOE COCTOAHME npobe-
Mbl. MeduyuHckul secmHuk bawkopmacmara. 2015;10(3):266-70.

Ozkan O, Ozkan O. The prefabricated pedicled anterolateral thigh flap for
reconstruction of a full-thickness defect of the urethra. Journal of Plastic, Re-
constructive & Aesthetic Surgery. 2009;62(3):380-4.

Mywkapb A0, *msos AB, JlopaH OB, Kapnosuu AB, barayauHos MP, Ucmam-
nos MP. CpaBHUTENbHAA YacToTa M GaKTOPbl PUCKA PeLUAMBA CTPUKTYPbI
YPeTpbl NPY Pas/nyHbIX METOAAX OMNEepPaTUBHOTO NeyeHus. AHOponoeusa u
2eHUManvHaa xupypaus. 2012;4:37-44.

Palmer DA, Buckley JC, Zinman LN, Vanni AJ. Urethroplasty for high risk, long
segment urethral strictures with ventral buccal mucosa graft and gracilis muscle
flap. J Urol. 2015;193(3):902-5. Available from: https://doi.org/10.1016/j.
juro.2014.09.093

Favorito LA, Conte PP, Sobrinho UG, Martins RG, Accioly T. Double inlay plus
ventral onlay buccal mucosa graft for simultaneous penile and bulbar urethral
stricture. Int Braz J Urol. 2018;44(4):838-9. Available from: https://doi.
org/10.1590/51677-5538.1BJU.2017.0067

LWennes NA, NayTtHuukuii AH, Anb-Taso A. OAHOMOMEHTHAA NAACTUKA nepes-
Hell W 3afiHel YacTu ypeTpbl Pa3aBOEHHbIM NpenyLmanbHbIM 0CKYTOM (Mo-
anduKauma onepaumn McAninch). AHOposio2us u 2eHUMAnbHAsA Xupypaus.
2003;3-4:82-3.

ZhengD, Xie M, Fu S, GuoJ, Li W, Yao H, et al. Staged male genital reconstruction
with a local flap and free oral graft: A case report and literature review. BMC
Urol. 2019;19:104-9. Available from: https://doi.org/10.1186/s12894-019-
0537-6

Mwunanos HO, AgamsaH PT, Jiunckuii KB, Nynaes W. MoaroToBKa y4eBOro Kox-
HO-bacuManbHOTO ayTOTPaHCNAAHTaTa AAA MPOTAXKEHHOW YPEeTPOnAacTUKM.
AHHaNbI naacmuYeckoli, peKoOHCmpyKmueHoli U 3cmemudeckol xupypauu.
2007;4:70-3.

Nelson AK, Wessells H, Friedrich JB. Review of microsurgical posterior urethral
reconstruction. J Reconstr Microsurg. 2011;27(3):179-86. Available from:
https://doi.org/10.1055/s-0030-1270535

Pusoes XX. PesynbTaTbl NpuMeHeHUs ByKanbHOW YPETPONAACTUKM NPU CTPUK-
Typax ypetpbl. 30pasooxpaHeHue Tadxcukucmaa. 2009;3:55-9.

Guo H, Jia Z, Wang L, Bao X, Huang Y, Zhou J, et al. Tubularized urethral
reconstruction using a prevascularized capsular tissue prelaminated with buccal
mucosa graft in a rabbit model. Asian Journal of Andrology. 2019;21(4):381-6.
Available from: https://doi.org/10.4103/aja.aja_43_19

Horiguchi A. Substitution urethroplasty using oral mucosa graft for male
anterior urethral stricture disease: Current topics and reviews. Int J Urol.
2017;24(7):493-503. Available from: https://doi.org/10.1111/iju.13356

Xopamypagos M, Canpgos MC, Mcmonnos MM. CpaBHWUTENbHblE Xapak-
TEPUCTUKM PE3Y/ILTATOB XMPYPrUYECKOTo NeueHus BobHbIX C runocnaguen.
HayyHo-npakmuyeckuli xcypHan TUMMMK. 2013;2:205-7.

KopyHos MIO, Xusos AB, MnexaHos AlO. Co3agaHne HeoypeTpbl nocsie no-
BPEXAEHUA MOYEUCNYCKATENbHOMO KaHana NPONEHOBbIM CAMHIOM — 3Tarbl U
5-neTHue pesynbratbl. Yposnoauveckue sedomocmu. 2019;9(4):73-6. Available
from: https://doi.org/10.17816/uroved9473-76

ApamaH PT, UctpaHos AJl, 3opkuH CH, Ctapuesa OW, 3enanuH AC, Tynaes
MB. [ByxaTanHaa retepoTONMUYecKas ypeTponaacTMka C WMCMO/b30BaHWEM
NaxoBOro0 ayToTpaHCN/AaHTaTa. KauHuueckoe HabawopeHwe. AHOposoeus u
2eHumarnbHas xupypeus. 2013;14(4):81-5.

Conwuxos [H, Nadypos Al, Pusoes XX. PEKOHCTPYKTVBHbIE OnepaLv npu npo-
TAYKEHHDBIX CTPUKTYPaX ypeTpbl y 60/IbHbIX CO CKNEPOTUYECKUM IMXEHOM NONO-
BOro YneHa. Yposioaudeckue sedomocmu. 2015;5(3):20-2.

fopenosa AA, Mypasbés AH, Bunorpagosa TW, lopenos AW, tOguHueBa
HM, Hawekunna tOA, n ap. 3amecTuTenbHas ypeTponaacTuka TKaHEeUHKe-
HEPHbIMU KOHCTPYKUMAMM B IKCMEPUMEHTE. Yposioauyeckue eedomocmu.
2020;10(3):201-8. Available from: https://doi.org/10.17816/uroved46031

REFERENCES

1

10.

11

12.

13.

14.

15.

16.

17.

18.

Beloborodova VA, Vorobyov VA. Khirurgicheskaya rekonstruktsiya zadney chas-
ti uretry [Surgical reconstruction of the back of the urethra]. Sibirskoe med-
itsinskoe obozrenie. 2017;3:13-20.

Kotov SV. Striktury uretry u muzhchin — sovremennoe sostoyanie problemy
[Urethral strictures in men — the current state of the problem]. Meditsinskiy
vestnik Bashkortostana. 2015;10(3):266-70.

Ozkan O, Ozkan O. The prefabricated pedicled anterolateral thigh flap for re-
construction of a full-thickness defect of the urethra. Journal of Plastic, Recon-
structive & Aesthetic Surgery. 2009;62(3):380-4.

Pushkar DYu, Zhivov AV, Loran OB, Karpovich AV, Bagaudinov MR, Ismailov MR.
Sravnitel’'naya chastota i faktory riska retsidiva striktury uretry pri razlichnykh
metodakh operativnogo lecheniya [Comparative frequency and risk factors for
recurrence of urethral stricture with various methods of surgical treatment].
Andrologiya i genital’naya khirurgiya. 2012;4:37-44.

Palmer DA, Buckley JC, Zinman LN, Vanni Al. Urethroplasty for high risk, long
segment urethral strictures with ventral buccal mucosa graft and gracilis mus-
cle flap. J Urol. 2015;193(3):902-5. Available from: https://doi.org/10.1016/].
juro.2014.09.093

Favorito LA, Conte PP, Sobrinho UG, Martins RG, Accioly T. Double inlay plus
ventral onlay buccal mucosa graft for simultaneous penile and bulbar ure-
thral stricture. Int Braz J Urol. 2018;44(4):838-9. Available from: https://doi.
0rg/10.1590/51677-5538.1BJU.2017.0067

Sheplev PA, Plutnitskiy AN, Al'-Gazo A. Odnomomentnaya plastika peredney i
zadney chasti uretry razdvoennym preputsial’nym loskutom (modifikatsiya op-
eratsii McAninch) [Simultaneous plastic surgery of the anterior and posterior
urethra with a bifurcated prepuce flap (modification of the McAninch opera-
tion)]. Andrologiya i genital’naya khirurgiya. 2003;3-4:82-3.

Zheng D, Xie M, Fu S, Guo J, Li W, Yao H, et al. Staged male genital reconstruc-
tion with a local flap and free oral graft: A case report and literature review.
BMC Urol. 2019;19:104-9. Available from: https://doi.org/10.1186/s12894-
019-0537-6

Milanov NO, Adamyan RT, Lipskiy KB, Gulyaev I. Podgotovka luchevogo kozh-
no-fastsial’'nogo autotransplantata dlya protyazhyonnoy uretroplastiki [Prepa-
ration of a radiation skin-fascial autograft for long urethroplasty]. Annaly plas-
ticheskoy, rekonstruktivnoy i esteticheskoy khirurgii. 2007;4:70-3.

Nelson AK, Wessells H, Friedrich JB. Review of microsurgical posterior ure-
thral reconstruction. J Reconstr Microsurg. 2011;27(3):179-86. Available from:
https://doi.org/10.1055/s-0030-1270535

Rizoev KhKh. Rezul'taty primeneniya bukal'noy uretroplastiki pri striktura-
kh uretry [Results of the use of buccal urethroplasty for urethral strictures].
Zdravookhranenie Tadzhikistana. 2009;3:55-9.

Guo H, Jia Z, Wang L, Bao X, Huang Y, Zhou J, et al. Tubularized urethral re-
construction using a prevascularized capsular tissue prelaminated with buccal
mucosa graft in a rabbit model. Asian Journal of Andrology. 2019;21(4):381-6.
Available from: https://doi.org/10.4103/aja.aja_43_19

Horiguchi A. Substitution urethroplasty using oral mucosa graft for male
anterior urethral stricture disease: Current topics and reviews. Int J Urol.
2017;24(7):493-503. Available from: https://doi.org/10.1111/iju.13356

Khodzhamuradov GM, Saidov MS, Ismoilov MM. Sravnitel'nye kharakteristiki
rezul'tatov khirurgicheskogo lecheniya bol'nykh s gipospadiey [Comparative
characteristics of the results of surgical treatment of patients with hypospadi-
as]. Nauchno-prakticheskiy zhurnal TIPPMK. 2013;2:205-7.

Korshunov MYu, Zhivov AV, Plekhanov AYu. Sozdanie neouretry posle povre-
zhdeniya mocheispuskatel’nogo kanala prolenovym slingom — etapy i 5-letnie
rezul'taty [Constructing neourethra after urethral damage by a prolene mesh
sling — stages and 5-year outcomes]. Urologicheskie vedomosti. 2019;9(4):73-
76. Available from: https://doi.org/10.17816/uroved9473-76

Adamyan RT, Istranov AL, Zorkin SN, Startseva Ol, Zelyanin AS, Gulyaev IV.
Dvukhehtapnaya geterotopicheskaya uretroplastika s ispol’zovaniem pakhovo-
go autotransplantata. Klinicheskoe nablyudenie [Two-stage heterotopic ure-
throplasty with usage of groin flap. Case report]. Andrologiya i genital'naya
khirurgiya. 2013;14(4):81-5.

Solikhov DN, Gafurov AG, Rizoev KhKh. Rekonstruktivnye operatsii pri
protyazhyonnykh strikturakh uretry u bol'nykh so skleroticheskim likhenom
polovogo chlena [Reconstructive surgery of the long urethral strictures in pa-
tients with penile sclerotic lichen]. Urologicheskie vedomosti. 2015;5(3):20-2.

Gorelova AA, Muravyov AN, Vinogradova TI, Gorelov Al, Yudintseva NM, Nash-
chekina YuA, i dr. Zamestitel'naya uretroplastika tkaneinzhenernymi konstrukt-
siyami v eksperimente [Substitutional urethroplasty with tissue-engineered
structures in an experiment]. Urologicheskie vedomosti. 2020;10(3):201-8.
Available from: https://doi.org/10.17816/uroved46031

447



Ziyozoda SS et al Treatment of the urethral injury consequences

AVICENNA BULLETIN
Vol 23 * Ne 3 * 2021

19. Xoaxkamypagos I'M, ApTbikos KIl, Ucmonnos MM, 3uésoaa CC, OanHaes Mo,
Cangos MC. YpeTponnacTika npOTAXKEHHbIX CTPUKTYP YPETPbI BaCKYNAPU3M-
POBaHHbIMK NOCKYTamMu. BecmHuk AsuyeHHbl. 2020;22(2):253-61. Available
from: https://doi.org/10.25005/2074-0581-2020-22-2-253-261

19. Khodzhamuradov GM, Artykov KP, Ismoilov MM, Ziyozoda SS, Odinaev MF,
Saidov MS. Uretroplastika protyazhyonnykh striktur uretry vaskulyarizirovan-
nymi loskutami [Urethroplasty of extended urethra strictures by vascularized
flaps]. Vestnik Avitsenny [Avicenna Bulletin]. 2020;22(2):253-61. Available
from: https://doi.org/10.25005/2074-0581-2020-22-2-253-261

(i) CBEAEHMA OB ABTOPAX

3unésoga CopboHM CalibypXOHAKOH, O4HbIN acUpaHT Kadeapbl Xvpyprude-
CKux bonesHel No 2 um. akag, H.Y. YcmaHoBa, TagKMKCKUIA TOCYAapCTBEHHDIM
MeIMLMHCKUIA yHUBEpCUTET UM. AByanu nbHu CuHo

ORCID ID: 0000-0002-5228-0994

SPIN-Kog: 7764-2892

E-mail: ziyozodasorbon@gmail.com

Xopkamypagos ladyp MyxammaamyXcMHOBUY, JOKTOP MEAULMHCKMX HayK,
CTapLUMIA Hay4YHbIN COTPYAHWK OTAENEHUA BOCCTAHOBUTENBHOM XMpypruu, Pe-
cny6/IMKaHCKUIA HayYHbIN LEHTP CepaeYHO-COCYANCTOM XMpYprum

Researcher ID: F-4112-2018

ORCID ID: 0000-0002-7095

SPIN-koa: 1726-7169

E-mail: gafur@tojikiston.com

Pu3oes XaiipuaauH Xaiipynnoesuy, KaHauAaT MeAULMHCKUX HaYK, 3aBeayio-
LWt oTAENeHWeM yponorm, MeanumHCKui ueHTp «Magaam Akbap»

ORCID ID: 0000-0002-1572-9289

SPIN-kog;: 7648-0341

E-mail: hai_riz@mail.ru

Ucmonnos MyxtopakoH MapypoBuy, KaHAMAAT MEAULIMHCKUX HayK, 3aBe-
[yOLWMiA OTAENEHNEM BOCCTAaHOBUTENBHON XMUpPYprmn, PecnybankaHcKui Ha-
YUHbIN LLEHTP CepaeyHo-CoCyaUCTON Xmpyprum

ORCID ID: 0000-0002-6344-1810

SPIN-koa;: 4699-1871

E-mail: m.ismoilov@mail.ru

Llapunosa MaB3syHa boaxmagoBHa, Bpay-yponor MeguumHcKkoro LeHTpa Uc-
nonHUTenbHoro annapata MpesnaeHTta Pecnybanku TagKMKUCTaH

ORCID ID: 0000-0002-0141-1042

SPIN-koz;: 1829-6905

Author ID: 1106775

E-mail: zuna_sh91@bk.ru

Tonnbos AxnuguH Xaitipynnoesud, foktopaHTt PhD Kadeapbl yponoruu, Taa-
YKUKCKUIA TOCYAAPCTBEHHDBIN MEeAULMHCKWIA yHUBEpcUTeT Um. Abyanu MbHU
CviHo

ORCID ID: 0000-0001-9134-3196

SPIN-kog;: 6944-1062

E-mail: ahli-tolib8 @mail.ru

WHdopmauma 06 MCTOUHMKE NOALEPIKKM B BUAE FPAHTOB, 060pyA0BaHMA,
NeKapcTBeHHbIX Npenaparos

®UHAHCOBOM NOAAEPMKM CO CTOPOHbI KOMMaHMI-NPOU3BOAMTENEN fieKap-
CTBEHHbIX NPENapaToB U MeAWLMHCKOro 060pyA0BaHWA aBTOPbI HE NOYYaANM

KoH$AuKT nHTepecos: oTcyTcTayeT

D4 ALPEC A1 KOPPECMOHAEHLMK:

3unésopa CopboHu CailbypxoHAKOH

OYHBbIV acnNMpPaHT Kadenpbl XMpypruyecknux bonesHe No 2 um. akag, H.Y. Yc-
MaHOBa, TaZKMKCKUIA roCyapCTBEHHbIN MeAMLMHCKUIA yHUBEPCUTET M. ABy-
anu nbHm CuHo

734003, Pecnybnuka TagskuKkucTaH, r. Jywanbe, np. Pyaaku, 139

Ten.: +992 (985) 284858
E-mail: ziyozodsorbon@mail.ru

448

(i) AUTHOR INFORMATION

Ziyozoda Sorboni Sayburkhondzhon, Postgraduate Student, Department of
Surgical Diseases No 2 named after Academician N.U. Usmanov, Avicenna Tajik
State Medical University

ORCID ID: 0000-0002-5228-0994

SPIN: 7764-2892

E-mail: ziyozodasorbon@gmail.com

Khodzhamuradov Gafur Mukhammadmukhsinovich, Doctor of Medical
Sciences, Senior Researcher, Department of Reconstructive Surgery, Republi-
can Scientific Center for Cardiovascular Surgery

Researcher ID: F-4112-2018

ORCID ID: 0000-0002-7095

SPIN: 1726-7169

E-mail: gafur@tojikiston.com

Rizoev Khayriddin Khayrulloevich, Candidate of Medical Sciences, Head of the
Department of Urology, Medical Center «Madadi Akbar»

ORCID ID: 0000-0002-1572-9289

SPIN: 7648-0341

E-mail: hai_riz@mail.ru

Ismoilov Mukhtordzhon Marufovich, Candidate of Medical Sciences, Head
of the Department of Reconstructive Surgery, Republican Scientific Center for
Cardiovascular Surgery

ORCID ID: 0000-0002-6344-1810

SPIN: 4699-1871

E-mail: m.ismoilov@mail.ru

Sharipova Mavzuna Boyakhmadovna, Urologist, Medical Center of Executive
Office of the President of the Republic of Tajikistan

ORCID ID: 0000-0002-0141-1042

SPIN: 1829-6905

Author ID: 1106775

E-mail: zuna_sh91@bk.ru

Tolibov Akhlidin Khayrulloevich, PhD Student, Department of Urology, Avicen-
na Tajik State Medical University

ORCID ID: 0000-0001-9134-3196

SPIN: 6944-1062

E-mail: ahli-tolib89@mail.ru

Information about support in the form of grants, equipment, medications

The authors did not receive financial support from companies manufacturing
medications and medical equipment

Conflicts of interest: The authors have no conflicts of interest

<] ADDRESS FOR CORRESPONDENCE:

Ziyozoda Sorboni Sayburkhondzhon
Postgraduate Student, Department of Surgical Diseases N2 2 named after
Academician N.U. Usmanoy, Avicenna Tajik State Medical University

734003, Republic of Tajikistan, Dushanbe, Rudaki Ave., 139
Tel.: +992 (985) 284858
E-mail: ziyozodsorbon@mail.ru



3uésoda CC c coasm. /ledeHne TIOCAeACTBUI TPaBM YpeTPHI

BECTHMK ABUMILIEHHEI
Tom 23 * No 3 #2021

BKNAL ABTOPOB

Pa3paboTka KoHLenuum v ausaiHa uccnegosanma: 3CC, XIM, PXX
Cbop matepuana: 3CC, PXX, LUMB, TAX

CraTucTyeckan obpabotka gaHHbIx: 3CC, LUMB

AHanu3 nonyyeHHbIx AaHHbIX: XIM, PXX, UMM

MoarotoBka Tekcta: 3CC, UMM

PepaktuposaHue: XM, PXX

06Lwan otBeTCTBEHHOCTb: XM

Mocmynuna 20.04.21
lMpuHAmMa 8 ne4ame 30.09.21

AUTHOR CONTRIBUTIONS

Conception and design: ZSS, KhGM, RKhKh

Data collection: ZSS, RKhKh, ShMB, TAKh
Statistical analysis: ZSS, ShMB

Analysis and interpretation: KhGM, RKhKh, IMM
Writing the article: ZSS, IMM

Critical revision of the article: KhGM, RKhKh
Overall responsibility: KhGM

Submitted 20.04.21
Accepted 30.09.21

449



B nomoms mpakTidaeckomy Bpagay For the Medical Practitioners

doi: 10.25005/2074-0581-2021-23-3-450-461

UCITIOAb3OBAHINE AOCKYTOB IIPEAIIAEYbSI 1IPU TSIKEABIX TPABMAX
BEPXHEV KOHEYHOCTU N UX IIOCAEACTBUSIX

I.A. KAPVIM-3AAE!, M.X. MAAVIKOB!, b.A. OAMMHAEB!, M.A. XACAHOB?, HM. MMP30EB!, H.A. MAXMAAKY/10OBA?

1 Kageapa xupypruyecknx 6oaesueir No 2 um. akag. H.Y. Yemanosa, Taa>XuKckuit rocyapcTBeHHBIN MEAVIIMHCKUI yHuBepcuTeT uM. AByaan ubun Cuno,
Aymante, Peciybanka Tagxukucran
2 Kadeapa Tonorpaduyeckoit anaToMuu 1 orepaTusHoM xupypruu, TaaXUKCKU rocyAapCcTBeHHbI MeAUIIMHCKUI yHuBepcuteT uM. AGyaan ubnu Cuno,

Ayman6e, Peciybanka Tagxukucran

Lienb: ynyyiweHue pesynsTaToB XMPYPruyeckor KOppeKkLum TpaBm BepxHel KoHeuHocTH (BK) 1 nx nocneacTsuit nyTém UCNoAb30BaHWA peruoHapHo
KpOBOCHabaeMoro KomnaeKca TKaHel npeanaeybs.

Matepuan n metogbl: NPOBEAEH aHANN3 XMPYPrUYECKOW KoppeKLMM AedeKTOB MOKPOBHbIX TKAHEW U MOBPEXAEHHbIX CTPYKTYP NPeAnneyba v KUCTU Y
37 naumneHToB. TpaBMaTUYECKOE NOBPEXAEHNE CTPYKTYP NPeaniedba 1 KUCTU ¢ edeKTOM MATKUX TKaHel nmeno mecTo y 11 noctpagasLumx, v ¢ no-
CNeACTBUAMM TPaBMbl BbIIM FOCNUTANU3UPOBAHBI 26 60M1bHbIX. Y NOCTPAAABLLMX UMEN MECTO PasNUYHOM NaoLWaamn AedeKT NOKPOBHbIX TKaHen (ANT),
KOTOPOMY COMyYTCTBOBA/IO MOBPEXAEHUE NOANENKALLMX COCYANUCTO-HEPBHbIX Ny4KoB (CHI), cyxoxunuii n Kocteil.

PesynbTaThl: B 3aBUCMMOCTM OT XapaKTepa TpaBMbl U COCTOAHMA TKaHel 0bnacTu nospexaeHns 6bln cobnoaEH NPUHLMN 04epPEAHOCTU BbINOHE-
HUA PeKOHCTPYKUMKN. B 32 (86,5%) cnydasx 6bl10 NpeanpuHATO GOPMUPOBAHME MOHOLLEHHOTO KOXHOTO MOKPOBA U PEKOHCTPYKLMUA NOBPEXAEH-
HbIX CTPYKTYp KOHEYHOCTU B OAMH 3Tan. Pa3seneHue onepauuv Ha A4Ba 3Tana 6b110 ocyuiectsneHo 5 (13,5%) nauueHTam, KOTOpbIM NEPBOHAYANBHO
yctpaHsanca ANT, v B nocnesytowem oCcyLLecTBAANACh PEKOHCTPYKUMA CHI 1 cyxoxuauii. Bbibop ouepénHOCTM onepaumm 3aBUCen OT XapaKTepa
NOBPEXAEHUA, U NMPU HEOTIOKHDBIX CUTYaLMAX YUMTbIBANACH TANKECTb COCTOAHMA NOCTPaZaBLuero. bblin UCNonb3oBaHbl cheayiolme TpPaHCNAAHTaTbI:
€BODBOLHBIV y4eBOM TPAHCMAAHTAT (N=3), peBEPCUPOBAHHbIW IY4EBOW IOCKYT (N=25), peBEepCUPOBaAHHbIV OKTEBOM SIOCKYT (N=6) M TIOCKYT Ha OCHOBE
3a/iHell MEXKOCTHOM apTepuu (n=3). B 6anKaiiluem nocneonepaLMoHHOM Nepuoae HapylleHne KpoBOObpaLLeHWA NepecaskeHHOro 10CKyTa UMeNo
mecTo B 2 (5,4%) HabnogeHuax. CBoeBpemMeHHan AWarHOCTUKa U KOppeKLua npueena K 6aarononyyHomy ncxogy. IcteTmyeckve u GyHKLMOHaNbHbIE
pe3ynbTaThl PEKOHCTPYKLMM B OTAANIEHHOM Nepuose CHUTaUCh YA0BNETBOPUTENbHBIMU Y BCEX MALMEHTOB.

3aKnoYeHne: afieKBaTHbIN BbIOOP XMPYPruvyeckoro meToAa eYeHns Npu TpaBmax v NoCNeACcTBUAX NOBPEXAEHWI CTPYKTYp BK cnocobeTtsyeT nonyye-
HUIO ONTUMANbHbIX ICTETUYECKUX U QYHKLIMOHANbHBIX Pe3y/IbTaToB B OTAANEHHbIE CPOKM NOCe onepauyun. ITanHOCTb BbINOJHEHWA BMELLATeNbCTBa
BO MHOrOM 3aBWUCUT OT JIOKaNn3auumn AedeKkTa, COCTOAHUA TKAHEN PELIMMUEHTHOMN 30HbI U XapaKTepa MOBPEXAEHUA NOAENKALMX aHATOMUYECKNX
CTPYKTYP KOHEYHOCTU.

KntoueBble cnoBa: 8epxHAA KOHEYHOCMb, MPABMbI U UX 10C1e0CMBUSs, MA2KOMKAHbIlU degekm, 10CKymbl.

Ana yntuposaHua: Kapum-3age I, Manvkos MX, OguHaes bA, XacaHos MA, Mup3oes HM, Maxmagkynosa HA. Micnonb3oBaHMe NOCKYTOB npeanaeyba
NpY TAKENbIX TPaBMax BEPXHEN KOHEYHOCTU W WX NOCAEACTBUAX. BecmHuk AsuueHHsl. 2021;23(3):450-61. Available from: https://doi.org/10.25005/2074-
0581-2021-23-3-450-461

THE OUTCOMES OF THE FOREARM FLAP APPLICATIONS IN THE UPPER LIMB
SEVERE INJURIES RECONSTRUCTION

G.D. KARIM-ZADE'!, M.KH. MALIKOV!, B.A. ODINAEV!, M.A. KHASANOV', N.M. MIRZOEV?, N.A. MAKHMADKULOVA?

1 Department of Surgical Diseases Ne 2 named after Academician N.U. Usmanov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Department of Operative Surgery and Topographic Anatomy, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: Improving the outcomes of surgical treatment of upper limb (UL) injuries by using regional soft tissue flaps.

Methods: The analysis of surgical interventions outcomes of integumentary tissue defects and forearm and hand structures of traumatic genesis
was conducted in 37 patients. Traumatic injuries to the forearm and hand structures with soft tissue defects occurred in 11 patients, and 26 trauma
patients were hospitalized. The patients had superficial soft tissue defects (STDs) involving various areas, accompanied by damage to the underlying
neurovascular bundles (NVBs), tendons and bones.

Results: Depending on the nature of trauma and the injured tissues’ state, the reconstruction sequence’s principle was followed. In 32 (86.5%) cases,
the restoration of functional skin integument and reconstruction of injured anatomical structures of the limb were performed in a single stage. Two-
stage reconstruction was carried out in 5 (13.5%) patients, with initial STDs repair followed by reconstruction of the NVBs and tendons. Selection
criteria for a sequence of surgical repair included the nature of the injury and the severity of the patient’s condition in emergencies. The following
grafts were used: RFFF: radial forearm free flap (n=3); RRF: the reverse radial forearm flap (n=25); the ulnar reverse forearm flap (n=6), PIA: posterior
interosseous artery flap (n=3). In the immediate postoperative period, compromised blood circulation in the transplanted flaps were observed in 2
(5.4%) cases. Timely diagnosis and treatment resulted in a positive outcome. Long-term functional and aesthetic outcomes of the reconstruction were
considered acceptable in all patients.

Conclusion: A proper surgical procedure selection for UL structures injuries and their consequences influences long term postoperative aesthetic and
functional outcomes. Choice of single or multiple stages of reconstruction largely depends on the location of the defect, the state of the tissues in the
recipient area and the nature of the injury to the underlying anatomical structures of the limb.

Keywords: Upper limb, injuries and their consequences, soft-tissue defect, flaps.

For citation: Karim-Zade GD, Malikov MKh, Odinaev BA, Khasanov MA, Mirzoev NM, Makhmadkulova NA. Ispol’zovanie loskutov predplech’ya pri tyazhyolykh
travmakh verkhney konechnosti i ikh posledstviyakh [The outcomes of the forearm flap applications in the upper limb severe injuries reconstruction]. Vestnik
Avitsenny [Avicenna Bulletin]. 2021;23(3):450-61. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-450-461
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BBEAQEHMUE

MogepHu3aLuma Npou3BOACTBA M POCT YMCNA [OPOKHO-TPAHC-
MOPTHOrO TPaBMaTW3Ma B NoCNeHUE ABa AEeCATUIETUA CrocobCTBO-
Ba/I YBE/IMYEHUIO YMC/IA NOCTPALABLUMX C TAXKENBIMU M COYETaHHbIMU
nospexaeHuamu BK, yactota Kotopbix gocturaet 70% [1, 2]. Kpome
TOr0, UCMO/Mb30BAHWE COBPEMEHHBIX 3MEKTPUYECKUX MPUOBOPOB Ha
NPOM3BOACTBE M B ObITY HEPEKO CTAHOBUTCA NPUYUHOW MHOTOKOM-
NOHEHTHbIX MOBPEMAEHUIN CTPYKTYP KOHEYHOCTM, ANA KOTOPbIX Xa-
PaKTEPHO pa3BUTME OBLIMPHOTO MATKOTKaHOro adedekta [3-5]. Mo
ZlaHHbIM Pa3NNYHbIX aBTOPOB, Haanume conytctaytowero AMT npwu co-
yeTaHHbIX TpaBmax BK oTmevaetca y 7,2%-37% noctpagaswux [1, 5].

BbicOKan YacToTa pasNnYHbIX OCNONKHEHWUN Ha doHe TAXKENOro
COCTOAHMA NOCTPAAABLLMX C CEPbE3HbIMM NoBpexaeHuAMM BK B page
CNy4aeB NPUBOAMT K MHBA/ZIMAM3ALIMM, HACTOTa KOTOPOI BapbUpyeT OT
15 po 30% [6-8]. Xmpypruyeckoe neyeHve NocTpaAaBLUMX C TPaBMamu
BK v 1x nocnefcTsMAMM, CONPOBOXKAAOLMMUCA AedeKTamMU MATKMX
TKaHeW, ABNAETCA CNOMKHOM NPo6NemMoit PEKOHCTPYKTMBHON MUKPO-
xupypruu. Mo ceit feHb MHOTME eé acnekTbl OCTAKTCA He A0 KOHLA
pewéHHbiMK [1]. CyllecTByloWMe NOAXOABI NEYEHUA MPU OCTPbIX
Tpasmax BK c conyTcTBytOLLMM MAFKOTKaHbIM AedEKTOM MOryT 3aBep-
WaTbCA NepBUYHOM XMpYpruyeckol obpaboTkoi, ¢popmupoBaHMeEM
aMNyTaLMOHHOW KyNbTW UAWM OCTaBNeHMeM paHbl OTKPbITON BCiea-
CTBME LLIOKOBOTO COCTOAHMA NaLMeHTa, XapaKTepa TPaBMbl C HANYK-
€M Pa3MO3XKEHHbIX HEXU3HECNOCOOHbIX TKAHEeM, Koraa BOoCCTaHoBe-
HUWe CTPYKTYP Y YKpbITHe fedeKTa He NpeACcTaBAAETCA BOSMOXKHbBIM [4,
7]. HecmoTps Ha ycoBepLUeHCTBOBaHME TPAAMLMOHHbIX U LUMPOKOe
MCNO/b30BaHME COBPEMEHHBIX METOLOB PEKOHCTPYKLMM, pe3ynbTaThl
NleYeHns BCE e OCTAlTCA ManoobeLLalowymMmn, NOPo BO3HUKAET
HeobXoaMMOCTb BbIMOMHEHWA MOBTOPHbLIX KOPPUIMPYIOLLMX onepa-
umi [9].

Hannune pedekta MArkux TKaHen C noBpexaeHvem nogje-
JKALLMX CTPYKTYP KOHEYHOCTM B BONbLUMHCTBE HabntogeHuit Tpebyet
cobntofeHns o4epEAHOCTY BbINONHEHUA ONepaLyn. B ofHUX ciyyanx
TpebyeTca nNposefieHVe OLHO3TANHOW KOPPEKLMH, TOFAa Kak B Apy-
TUX CUTYaUMAX YA0BNEeTBOpUTENbHbIE QYHKLMOHAMbHbIE pe3ynbTaThl
NleYeHus JOCTUraoTCA NpW pasgeneHun onepaummn Ha aga u bonee
sTana [10-12].

Takum 06pa3om, HeYKNOHHbIW POCT YACIA NALMUEHTOB C TAXKENbI-
MW TPaBMamu W MOCNEACTBUAMMU MoOBpexAeHuA BK Tpebyer kom-
N/IEKCHOTO MOAX0Aa, PeLleHNe KOTOPOro HenocpeacTBEHHO 3aBUCUT
OT afleKBaTHOMN KoppeKuym Kak [T, Tak U PEKOHCTPYKLMM BaXKHbIX B
GYHKLMOHaNbHOM OTHOLIEHWM aHAaTOMUYECKUX CTPYKTYP.

LLENb UCCNEAOBAHMA

YNyuLieHVe pesyabTaToB XMPYPruieckoi KoppeKLmy Tpasm BK 1
X NOCNeACTBMI MYTEM MCMO/Ib30BaHMA PErvOHApPHO KPOBOCHaBKae-
MOrO KOMM/IEKCa TKaHel npegnaeybs.

MATEPUAN U METOADbI

3a nepwuog, ¢ 2000 no 2020 roapl B OTAENEHUN PEKOHCTPYKTUB-
HO-TNACTUYECKON MUKPOXMPYPrM PecnybanKaHCKOTO Hay4YHOTO LieH-
TPa CepAeYHO-COCYANCTON XMPYprumn (KnuMHuyeckas 6asa Kadeapsl
XUpypruyecknx 6onesHert Ne 2 um. akag,. H.Y. YemaHoBa TagKMKCKOrO
rOCYZlapCTBEHHOrO MEAMLMHCKOTO YHMBEpPCUTETA UM. AByann MBHM
CvHo) 37 nocTpajaBlUMM BbINOJHEHA Nepecajka BacKynapusMpo-
BaHHbIX JIOCKYTOB npeanneyba npu Tpasmax BK n ux nocneacrsmsax.
Cpegav noctpagaswmx 81,1% asuancb avuamm Mmy<ckoro nona, 45,9%
— Aetu B Bo3pacte o 18 net. BospacT naumeHToB Bapbnposan ot 2 go
64 ner, coctasus B cpeaHem 23,916,2 roga. MoBpexaeHne CTPYKTYp

INTRODUCTION

Modernization of production and increased road traffic
injuries over the past two decades have contributed to an in-
crease in the number of severe and multisystem injuries of UL,
which incidence reaches 70% [1, 2]. In addition, the improper
use of modern electrical equipment in the workplace and daily
life often result in multicomponent extremity injury, character-
ized by an extensive soft-tissue defect [3-5]. According to var-
ious authors, concomitant superficial STDs associated with UL
injuries is observed in 7.2-37% of cases [1, 5].

The high incidence of various complications combined
with a grave condition of severe UL injuries leads to the disabili-
ty with rates ranging from 15% to 30% [6-8]. Surgical treatment
of UL injuries and accompanied soft tissue defects is a challeng-
ing issue in reconstructive microsurgery. To date, many of its
aspects remain to be solved [1]. Existing treatments for acute
UL injuries with concomitant soft tissue defect can be limited to
initial surgical debridement, creation of an amputation stump
or leaving the wound open due to shock, the nature of trauma
with crushed nonviable tissues, when the restoration of struc-
tures and the tissue covering of defect is not possible [4, 7].
Despite improving the traditional and widespread application of
modern reconstruction techniques, the treatment outcomes re-
main unpromising. Sometimes it becomes necessary to perform
repeated corrective operations [9].

In most cases, soft tissue defects with injury to the limb’s
underlying structures require adherence to the surgical se-
guence. In some cases, a one-stage restoration is needed, while
in other situations, satisfactory functional outcomes of treat-
ment are achieved by dividing the repair into two or more stag-
es [10-12].

Thus, the steady increase in severe UL injuries and their
consequences requires an integrated approach based on an ap-
propriate repair of both STD and functionally critical anatomical
structures.

PURPOSE OF THE STUDY

Improving the outcomes of surgical correction of UL inju-
ries and their consequences by using a complex of forearm tis-
sues supplied by regional arteries.

METHODS

Between 2000 and 2020, in the Department of Reconstruc-
tive and Plastic Microsurgery of the Republican Center for Car-
diovascular Surgery, serving as a clinical site for the Department
of Surgical Diseases N2 2 named after Academician N.U. Usman-
ov, Avicenna Tajik State Medical University, vascularized fore-
arm grafts were transplanted in 37 patients with UL trauma. The
majority of the patients (81.1%) were males and had a mean
age of 23.9+6.2 years (range 2-64 years); children under 18
years comprised 45.9% of total cases. Injuries to the structures
in the right and left UL occurred in 22 (59.4%) and 15 (40.5%)
patients, respectively.

Among 11 trauma patients with a recent injury, 10 were
admitted within 3-6 hours of injury, and one patient — 72 hours
after injury. In addition, class | shock was noted in one patient
with traumatic soft-tissue defects in the distal forearm.
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npasoit BK umeno mecto y 22 (59,4%), nesoit —y 15 (40,5%) nauu-
€HTOB.

Cpegy 11 noctpagaBLumnx co cexeit Tpasmoi 10 noctynunm B
CPOKM OT 3 A0 6 Yacos, 1 0aMH BonbHOW 0bpaTUaCca cnycTa 72 Yaca oT
MOMEHTA MNoNyYeHUsA TPaBMbl. TPaBMATUUECKUI LWOK | cTeneHn umen
MECTO TO/IbKO Y 0HOTO 6ONBHOIO € TPAaBMATUYECKUM fedEeKTOM TKa-
HeW HUXKHEM 30HbI Npesnneyba.

KorkHO-dacumanbHble nydesble (n=28), noKkTeBsble (N=6) 1 NTOCKYT
Ha OCHOBE 3aJHel MeXKOCTHOM apTepum (n=3) BblAKN UCNONb30BaHbI
B 37 HabntoaeHuax. Cpegy obwero yncna 6onbHbIX TPAHCNAAHTATbI
B 11 (29,7%) HabnoaeHnax 6biav NepecaxkeHbl NPU NOBPEXAEHUN
CTPYKTYP MO HEOT/IOXKHbIM MOKasaHuaM v B 26 (70,3%) cayyasx — npu
NOCNeACTBMAX TPaBMbl. Y BCEX MALMEHTOB MMEN MECTO Pas/IMYHON
NA0WaAM MATKOTKaHble AedeKTbl, KOTopble B 60/NbWMHCTBE CyYaeB
COMPOBOXAaNNUCb NoBpexaeHWeM noanexalnx CHIM, cyxoxunuii u
KocTelt BK.

Cpegy 11 nocTpaaaBLUmX, NOCTYNMBLUMX B SKCTPEHHOM NOPALKE,
MATKOTKaHble AedeKTbl M NOBPEKAEHMA CTPYKTYP NOKAM30BaNNCh B
HUKHEN TpeTu npegnaeyba (n=3), 1afOHHON NOBEPXHOCTU KUCTU C
OXBATOM MNepBOro Mexna/bLEeBOro NPOMEKYTKA M OCHOBHOM panaHru
| nanbua (N=5) ¥ TblNLHOW NOBEPXHOCTU KMCTU C OXBATOM OCHOBHO
dananrn | nanbua (n=3). Y 3 nauuentos, Hapaay ¢ ANT, umena mecto
HEernonHas aMmnyTauus | NanbLa ¢ HapyLWeHWemM KpoBOObpaLLEeHMA OT-
YNEeHEHHOro CermeHTa.

MoBpexaeHWe Ny4eBOI apTepUN OTMEYEHO B 2, apTepUabHbIX
Zyr ¥ NanbLeBbIX apTepuit — B 5, cpeMHHOrO Hepea — B 4 cyyasx.
Mepenom ny4yesolt Koctu ¢ gedektom bonee 3 cMm oTmevancs y og-
Horo 60s1bHOro. MoBpEXAEHMA CYXOXUAUI crmbaTeneit 6o/blioro
W OJVHHbIX NajbLeB MMenuch B 3, pasrubateneit 6onblworo (n=3)
W yKasatenbHoro (n=2) nanbues — B 3 HabnopeHusx. Pasmepsbl ge-
¢dekToB BapbMpoBanu ot 5x2 cm Ao 10x7 cm, B CpesHEM COCTaBNAS
6,5+1,2x4,511,3 cm. CpeaHas naowaab fedekta y 11 601bHbIX cOCTa-
Buna 29,8+0,3 cm.

Mpu nocneactsuax Tpasm BK AMT nmenn mecto Bo BCex cny-
yasx. MocTpagaswme NOCTYNWUAM B pasHble CPOKM Noc/e NnonyyYeHus
TPaBMbl, NEPBUYHASA NMOMOLLb UM bblla OKa3aHa B HECMELMAAU3npPo-
BaHHbIX XMPYPrUYECKMX CTaLLMOHaPpaX Mo MECTY XKUTEeNbCTBa.

Y 21 (80,7%) naumeHTa AedeKTbl pacnonaranacb Ha ypoBHe Ku-
CTV U CONPOBOXAANMCL nospexaeHuem CHIT, KOCTei M CyxoXuani
crubateneit u pasrmbatenei nanbues. Y ocTanbHbIx 5 (19,3%) naum-
eHTOB umen mecto AMNT HUKHeN 30HbI NpeanaeYba C NOBPEXAEHUEM
noktesoro CHIM (n=2), nyueBoi apTepumn (n=2), cpefMHHOrO HepBga
(n=1), cyxoxmnnuit crubatenei Kuct u nanbues (n=3). Paamepsbl ae-
¢dekToB BapbMpoBanu oT 4x2,5 cm go 9,5x7 cm, B cpeiHEM COCTaBAAA
6,311,2x4,910,7 cm. CpeaHwuii pasmep gedeKTa no naoLwaam y aTmx 26
60/1bHbIX cocTasun 29,7+0,3 cm?.

Pasmepbl gedeKta MArKMX TKaHeW 3aBUCENM OT 3TUONOTMYe-
CKMX GaKTOPOB NOBPEXAEHNA N UCXOLA NEPBUYHOM onepaunm. Tak,
06LLIMPHbIA MArKOTKaHbIN aedekT (56 cm?) umen mecTo npv nocnes-
CTBUAX PaH, MONYYEHHbIX B pe3ysbraTte paboTbl Ha 3NEKTPUYECKMX
CTaHKaX M OT OFHECTPeNbHOro OpyXuA. HemanosaxKHylO posb Cbi-
rpan UCXoL NepBUYHONM OMepaLmu, rae HarHOeHWe paHbl B NOCNeo-
nepaLMoHHOM nepuoge (n=2) TakKe NpuUBENO K Pa3BUTUIO 06LWIMP-
Horo ANT (72 cm?).

Mpyn NoKanM3aLMM NOBPEKAEHUA Ha YPOBHE KUCTU (n=21) pa3-
rnbatenbHasn pybuosas KOHTpaKTypa | nanbua c AMNT oTmeyanacb y 6
NaLMEHTOB. Y 3TUX NOCTPaZAaBLUMX UMENACh TPAaBMA CYXOXMAUIA pas-
rMbaTtenen N CyxoXMana MbllLLbl OTBOAMTENS BONbLWOrO NanbLa, U B
2 Cly4asx OAHOMOMEHTHOE NOBPEKAEHUE CYXOKUAWI pasrbaTenei
II-1Il nanbues. MoBpeXaeHWE KOXKHOM BETOUKM IY4EBOTO HEpBa WH-
TpaonepaLynoHHO 6bin10 06HapYKeHO Y 4 NOCTPaAaBLLKX.
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Radial forearm fasciocutaneous (n=28), ulnar (n=6), and
the posterior interosseous artery (PIA) flaps (n=3) were used
in 37 cases. In 11 (29.7%) patients, emergent flap transplanta-
tions were associated with destruction of structures and in 26
(70.3%) patients suffering consequences of trauma. All patients
had STDs of variable sizes, which in most cases were accompa-
nied by damage to the underlying NVBs, tendons and bones of
the UL.

Among 11 patients admitted on an emergency basis, STDs
and damage to structures were localized in the distal forearm
(n=3), the palmar surface of the hand involving the first inter-
digital space and the proximal phalanx of the thumb (n=5) and
the dorsum of the hand involving the proximal phalanx of the
thumb (n=3). In addition, in 3 patients, along with STD, there
was a partial amputation of the thumb with compromised circu-
lation in the detached part.

Injuries to the radial artery, arterial arches and digital ar-
teries and median nerve were noted in 2, 5 and 4 patients, re-
spectively. A radius fracture with a defect of more than 3 cm
was reported in one patient. In 6 cases, injuries to the flexor
tendons of the thumb and ring fingers (n=3), the extensors of
the thumb (n=3), and index fingers (n=2) were presented. The
mean defect size was 6.5+1.2x4.5+1.3 cm (range, 5x2 — 10x7
cm). The mean defect area in 11 patients was 29.8+0.3 cm?.

UL STD occurred in all cases as a consequence of trauma.
The trauma patients were admitted at different time periods
after the injury; non-specialized inpatient care was provided at
the place of residence.

In 21 (80.7%) patients, the defects were located at the lev-
el of the hand and were accompanied by damage to the NVB,
bones and tendons of the flexors and extensors of the fingers.
The remaining 5 (19.3%) patients had STD in the distal forearm
with damage to the ulnar NVB (n=2), radial artery (n=2), median
nerve (n=1), flexor tendons of the hand and fingers (n=3). The
mean defect size was 6.3£1.2x4.9+0.7 cm (4x2.5 — 9.5x7 cm).
The mean defect area in 26 patients was 29.7£0.3 cm?,

The size of the STD depended on the aetiology of injury
and the primary surgery outcomes. Thus, an extensive STD (56
cm?) was observed as a consequence of wounds caused by us-
ing power tools and firearms. In addition, an important role was
played by the outcome of the primary operation, with wound
suppuration in the postoperative period observed in 2 cases re-
sulting in the development of extensive STD (72 cm?).

When the injury was localized at the level of the hand
(n=21), adduction cicatricial contracture of the thumb with STD
was observed in 6 patients. These patients had an injury to the
extensor tendons and the tendon of the abductor thumb mus-
cle, and in 2 cases, simultaneous damage to the extensor ten-
dons of the II-Ill fingers. In addition, intraoperative injury to the
cutaneous branch of the radial nerve was found in 4 patients.

Flexion contracture of the thumb with a soft tissue defect
was observed in 8 patients, 6 of whom had a cicatricial fusion
of the long flexor tendon of the thumb with injury to the digital
nerves.

A defect in the soft tissues of the palm of the hand involv-
ing the first interdigital space and extending to the base of the
proximal phalanges of the II-lll fingers with flexion contracture
of the fingers were found in 3 cases. Among these 3 patients,
symptomatic median nerve injury occurred in 2 patients. In the
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CrnbatenbHas KOHTPaKTypa | nanbLa ¢ MArKOTKaHbIM AedeKTom
6blna BbIABAEHA Y 8 NaLMEHTOB, Y 6 U3 KOTOPbIX bblno pybLoBOE Cpa-
LLEHME CYXOXMAWA LNMHHOTO crnbaTens 6oNbLIoro nasbla ¢ NoBpe-
XAEHWEM ManbLEeBbIX HEPBOB.

[edeKT mArkux TKaHen NafloHM KUCTM C OXBAaTOM MepBoro
MEXNaNbLLEBOro NPOMENKYTKA U NPOCTUPAIOLLMICA A0 OCHOBAHMA OC-
HOBHbIX GanaHr lI-lll nanbues co crmbaTtenbHOW KOHTPAKTYPOI Nasib-
LieB 6bln BbiAB/EH B 3 HabtoaeHUAX. Cpeay 3TUX 3 NaLMEHTOB KMHK-
YeCcKoe NposBeHNEe NOBPEXAEHUA CPEAVHHOIO HEPBA MMENO MECTO
B 2 HabntoaeHWAX. B ocTanbHbIX 4 Cly4anx 0TMeYancs MArKOTKaHbIMN
AedeKT TbI/IbHOM NOBEPXHOCTU KUCTM C pa3BUTUEM pybLOBOW CTA-
TMBAIOLLEN M30NMPOBAHHOW pasrnbaTenbHo KoHTpakTypbl | (n=1) n
coyeTaHHoM KoHTpakTypsl I-lI-lIl (n=3) nanbues KMCTH. Y 2 naumeHToB
M3 3TOM Ke rpynnbl Men mecto aedekrt Il nAcTHoM KocTu. Pasmepbl
ZedekTa KocTelt cocTaBuam 2,5 cM 1 3 cm, COOTBETCTBEHHO. JIOXHbIN
CyCTaB Iy4eBOM KOCTU B HUKHEN TPETU NpeAnaeyba MMen MecTo B 0f-
HOM HabtoaeHNUM.

Cpeay OOMNOSHUTENbHBIX METOA0B AMArHOCTUKM BblM UCMONb-
30BaHbl peHTreHorpadua KocTeil, ynbTpassykosas gonnaeporpadus
(Y3A4r) nanektpoHeipommnorpadus (IHMT). PeHTreHorpadums npu cee-
el TpaBMe Obiia BbiNosHeHa Bcem 11 60/1bHbIM, NPY NOCAEACTBUAX
TpaBmbl — 16 naumeHTam. lMpun 3TOM onpeaenanu xapaktep TPaBmbl,
YpOBEHb NEPEesoMa U COCTOsHWE CYCTaBOB (puc. 1). MpOTAKEHHOCTb
W NOKaNM3aLmMio NOBPEXKAEHNA COCYA0B, CTeNeHb MarucTpasbHOro U
KO/aTepanbHOro KPOBOOOPALLEHNUA KOHEYHOCTH U3y4Yany Npu NOMo-
ww Y3Ar (pwc. 2). SHMT B 0CHOBHOM MCMOAb30BaN NPY NOCNEACTBU-
AX TPAaBMbl, F1e OTMEYAZIUCh KJIMHUYECKUE NPOABIEHNA NOBPEXAEHUA
HEPBHbIX CTBO/IOB (puc. 3). MeToauKy TaKKe WUCMob30Banu B OTAa-
NEHHbIE CPOKM C LIeNbI0 OLLEHKM CTeNEeHW pereHepaLMm BOCCTaHOBNEH-
HbIX HEPBHbIX CTBOJIOB.

B uenom, cpeam 11 naumeHTOB, KOTOPbIE NOCTYNUAN CO CBEXKMU-
MU paHamu, NOBPeXAeHWE CPeSMHHOMO HepBa Obino BbIABAEHO Y 4,
Ny4eBON apTepumn —y 2 U CYXOXUAKI —y 6 nocTpagasiuero. Jekom-
NeHcaLmMa KpoBOOOpalLeHUs OTMeYanach B AByX Habno4eHUAX € OT-
yneHeHMem 60onbLLIOro Nanbua. Y 26 NaLMeHToB, KOTOPbIE MOCTYNUAN
C NOCNEACTBUAMM TPaBMbl KOHEYHOCTU, MOBPEXAEHUA CYXOMMUANM

Puc. 1 PeHmeeHoepagus kucmu: degpopmauus cycmasos 6016020
nanbya Ha hoHe pybyosoli KOHMPaAKMypsI

remaining 4 cases, there was a soft tissue defect in the dorsum
of the hand with isolated adduction cicatricial contracture of
the thumb (n=1) and combined contracture fingers I-lI-lll (n=3).
Two patients from the same group had a defect in the second
metacarpal bone. The size of the bone defect was 2.5 cm and
3 cm, respectively. A pseudarthrosis of the radius in the distal
forearm occurred in 1 patient.

Additional diagnostic methods included a bone x-ray,
Doppler ultrasonography (DUS) and electroneuromyography
(ENMG). X-ray studies for recent trauma were performed in all
11 patients and for remote trauma — in 16 patients. The nature
of the injury, the fracture level, and changes in joints were de-
termined (Fig. 1). The extent and localization of vascular injury
and main and collateral circulation adequacy were evaluated
using DUS (Fig. 2). ENMG was mainly employed in symptomat-
ic nerve trunks injury as a consequence of trauma (Fig. 3). The
technique was also used in the long-term control to evaluate
nerve regeneration of the reconstructed nerve trunks.

In general, among 11 patients admitted with fresh wounds,
damage to the median nerve was detected in 4, the radial artery
—in 2, and tendons —in 6. Decompensation of blood circulation
was noted in two cases with a detachment of the thumb. In 26
patients admitted with the consequences of a limb injury, inju-
ries to tendon occurred in 22, nerve trunks —in 9, and arteries —
in 10 patients. In all cases, the hand blood circulation was com-
pensated because one of the dominant arteries was preserved.

Statistical processing of the results was carried out using
the Statistica 10.0 software (StatSoft Inc., USA). The assessment
of the normality of data was performed by using the Kolmo-
gorov-Smirnov and Shapiro-Wilk tests. Continuous values were
expressed as mean and standard error, and qualitative values
were expressed as absolute values and percentages (%). Paired
comparisons between quantitative groups were performed us-
ing the Mann-Whitney U-test. Differences were considered sta-
tistically significant at p<0.05.

Puc. 2 Y3/I ny4esoli apmepuu nocie apmepuanusayuu

Fig. 1 X-ray of the hand: cicatricial contracture deformity of the
thumb joints

Fig. 2 Radial artery flow by DUS after arterialization
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Puc. 3 o daHHbiM IHMI nposodumocme no cpeduHHoOMy Hepay
cnpasa He peaucmpupyemca

MMeNo MecTo B 22, HepBHbIX CTBONOB — B 9, apTepuii — B 10 Habaoae-
HUAX. Bo Bcex cnyvasx KpoBoobpaLleHWe KUCTU BblIo KOMMNEeHCUPO-
BaHHbIM, T.K. OHa U3 JOMUHAHTHbIX apTepuii bbina coxpaHeHa.
CratucTnyeckas obpaboTka pesynbTaTosB MpoBoAMNach C WUC-
no/sb30BaHWem nporpammbl Statistica 10.0 (StatSoft Inc., USA). Hop-
MafbHOCTb pacnpeaeneHus BbiGOPKM ONpeaensnm no Kputepuam
Konmoroposa-CmupHosa u LLannpo-Yunka. KonmuectBeHHble Benn-
YMHbI OMUCaHbl B BUZAE CPEAHEro 3HAYeHUA U CTaHAAPTHOMN OWIMOKK,
KayeCTBEHHbIE BEIMYMHbI MPEACTaBNEHbI B BUAE abCOMOTHOMO 3Ha-
ueHuA v Jonei (%). NMapHble CPaBHEHUA MEXKAY KONMYECTBEHHBIMU
rpynnamun nposoguancb no U-kputepuio MaHHa-YuTHU. Pasnnuna
CYUTANUCH CTAaTUCTUHECKM 3HAYUMbIMK Npun yposHe p<0,05.

PE3YNbLTATbI U UX OBCYXKOEHUE

OyepéaHOCTb BbINOAHEHMA ONepaLyn, Kak Npu CBEXUX paHax,
TaK M WX MOCNeACTBMAX 3aBMCENa OT XapakTepa nospexgeHua. Mpu

Tabnuya 1 Xapakmep nospemoOeHUs aHAMOMUYECKUX CMPyKmyp
npu ceexceli mpasme u 8udbl ux 80ccmaHosseHuA (n=11)

MNoBpeXKAeHHbIe Konu-
Bua peKoHCTpyKUMKU
CTPYKTYPbI yecTBO
LWos apTepum (1)
JNlyyeBasn aptepusa 2 AyTOBEHO3HaA nNaacTuka
(1)
ApTepun KUCTU N NabLEB 5 PeBackynapusaums (3)
CpeauHHbIN HepB 4 3nuHeBpanbHbIl WOoB (4)
Cyxoxunma rnyboknx -
. LLloB cyxoxunnum
crnbaTtenen nanbLes u 3 o
crubatenen (3)
KNCTK
Cyxoxunusa pasrnbartenei 5 LLlos cyxoxununi
nanbLes U KUCTU pasrubateneit (5)
KoXHo-KoCTHaA naactuka
Mepenom Koctn ¢ o
1 bparmeHTOM Ny4eBoi

A Koctu (1)

454

5 mB/nen 5 ucinen
Inaris S (MonkpeiNbUOBAR AMKA)

5 mB/zen 5 wclaen
Ulnaris S (Jloxresan amxa)

5 mBfaen 5 melnen
Ulnaris § (3anacrie)

., 0

5 MBIzen 5 we/gen
Radialis § (Cpeyyan 7pevs maea
{nyrpei))

5 mB/nen 5 meloes

5 uBloen 5 mc/nen 5
Radialis S ([10AKPLABLOBAR SMKa)

Radialis 5 (AnoHeapos TpHuenca)

Fig. 3 According to ENMG data, conduction along the median nerve
on the right is not recorded

RESULTS AND DISCUSSION

The sequence of surgical treatment for both fresh and
their consequences depended on the nature of the injury. With
fresh wounds, the general state of the patient was undoubted-
ly of great importance. Among 11 patients who were admitted
with fresh wounds, two patients underwent a two-stage oper-
ation. First, a defect in the soft tissues of the hand, accompa-
nied by a defect in the second metatarsal bone, was covered
with “waste” skin after the tendons repair. Then, on the 5% day,
excision of the wound edges, dermal-bone grafting of the hand
using a vascularized fragment of the radius with the retrograde
flow pedicle was performed. In the second patient, the defect of
the first interdigital space involving the dorsum of the hand on
the 4th day was covered with a reverse radial forearm fasciocu-
taneous flap. The types of reconstructions performed, depend-
ing on the nature of the injury, are shown in the Table 1.

Table 1 The nature of damage to anatomical structures in recent
injury and types of their repair (n=11)

Damaged structures N7 Type of reconstruction
cases
. Arterial suture (1)
Radial artery 2 Autologous vein graft (1)
A.rter|es of the hand and 5 Revascularization (3)
fingers
Median nerve 4 Ep|neu.ra| suture
techniques (4)
Deep flexor tendons of
Do s e [ 3 Flexor tendon suture (3)
Extensor tendons of 5 Extensor tendon suture
fingers and hands techniques (5)
Skin and bone grafting
Defective bone fracture 1 with a fragment of the

radius (1)
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CBEXMX PAHEHUAX, HECOMHEHHO, Ba}KHOE 3Ha4eHWe umeno obluuee co-
cTosHMe noctpagasiuero. Cpeay 11 naumeHTOB, KOTopble NOCTYNUAM
CO CBEXMMM pPaHaMK, B AiBYX HabntofeHWAX bblna NpeanpuHaATa AByX-
3TanHan onepauua. [edeKkT MATKUX TKaHeN KWUCTW, COMPOBOMKAAt-
wmica anedektom Il natoCHEBOM KOCTH, BbIN YKPBIT «yTUABHOWY KOXKeW
nocne NpPoBEAEHWA BOCCTAHOBUTENILHOTO 3Tamna Ha Cyxoxuausax. Ha
5-e cyTKM 6bI10 Npoun3BeAEHO UCCeYeHUe KPaéB PaHbl, KOXKHO-KOCT-
HasA MJacTMKa KUCTM C MCMONb30BaHWEM BaCKY/IAPU3MPOBAHHOTO
¢dparmeHTa Ny4eBOI KOCTU Ha PETPOrPagHOMN HOXKe. Bropomy nauu-
eHTy AedeKT NepBOro MEXNanbLEeBOro MPOMEXKYTKa C NEPEXOLOM Ha
TbI/IbHYH0 NOBEPXHOCTb KUCTU Ha 4-e CyTKU BblN YKPbIT peBEPCUPOBaAH-
HbIM KOMHO-(acLMaibHbIM Jly4eBbIM TPaHCMIAaHTaTOM. Buabl npose-
[EHHbIX PEKOHCTPYKLIMIA B 3aBUCMMOCTU OT XapaKTepa NOBPEXAEHHbIX
TKaHel oTpaeHbl B Tabn. 1.

OfHOMOMEHTHasA onepauua 6bina BbiMO/HeHa 9 MauMeHTam.
MNpu otuneHeHum | nanbua B 2 HAbKOAEHWUAX YAANOCh COXPAHUTb Ma-
NeL, NyTEM peBacKyNApu3aLmmn; OLHOMY NaLMeEHTY, U3-3a becnepcnek-
TUBHOCTU peniaHTaumu, bbina cbopmmrpoBaHa amnyTaLLMOHHAA Kyb-
TA. Bcem 3TUM 60nbHBIM AedeKTbl Ha YpOBHE OCHOBaHMA 60NbLLIOTO
nanbLa M KUCTU BblNM YKPbITbI KOMHO-GAcLMaibHbIM JIy4eBbIM J10-
CKyTOM. TpK1 NOBPEXAEHWUN CPeAUHHOrO HepBea (n=4) 6bin BbINOAHEH
3MNWHEBPANbHbIN LIOB, MPU NMOBPEXAEHWUN IY4EBO apTEPUN B OAHOM
HabnofeHUK bblna NpoBeseHa ayTOBEHO3HAA NAACTUKA, APYromMy na-
LIMEHTY Y4aN0Ch HANOKWUTb LIMPKYAAPHBIA WOB. Bce noBpexaéHHble
CYXOXMAUA BblNM BOCCTAHOB/EHDI, CPEM 5 NoBpeXAEHHbIX apTepu-
afbHbIX AT W NabLEBbIX apTEPUIl PEKOHCTPYKLMA Oblna BbINONHEHA
B8 3 HabnoaeHuAXx. Mocne PeKOHCTPYKLMM NOBPEKAEHHDIX CTPYKTYP B
6 ocTanbHbIX HabaoaeHnax AMNT 6bIM YKPbITbI Iy4EBbIM TOCKYTOM.

Mpu nocneacTBuAX TpaBm (N=26) GbiAM UCNONb30BaHbI: CBO6OS-
HbI KOKHO-hacuManbHbIi Ny4eBoi NOCKYT (nN=3), peBepCUpPOBaHHbI
nydyesoit (n=11), ny4eBoi KOXKHO-PacLUMaNbHO-KOCTHbIN (N=2), NoKTe-
BOW IOCKYT npeanaeybs (N=6) 1 NOCKYT Ha OCHOBE 3afHEN MEXKKOCT-
Hol apTepuu (n=3).

CBOGOAHDIV Ny4EBOW NOCKYT B BUAE ABYX OCTPOBKOB Obin WC-
nonb30BaH Npu aedekTe NaJOHU U TblJIbHOWM NOBEPXHOCTU NEPBOrO
MEXKNaNbLEBOrO NPOMEXKYTKa (n=1) u nagoHu Knctn (n=2). B octane-
HbIX HabNtOAEHMAX ObIIM UCNONBb30BaHbI IY4EBOM, NOKTEBOW U 3aHUI
MEKKOCTHbIW TPaHCMIaHTaTbl NpK AedeKTax HUXKHel 30Hbl Npeane-
ubA (n=5) v KncTM (n=18) Ha peBepPCUPOBAHHON COCYLMCTON HOXKKE.

MpW NAaHMPOBaHWKM OMEPATHBHBIX BMELLATENbCTB B HO/bLUMH-
CTBE CNy4aeB MNpeanoyYTeHWEe OTAABaNOCb OAHOSTAMHLIM PEKOH-

Puc. 4 [lehekm msazkux mKkaHell KUCMU U Nepeoeo Mexnasbyesoo
npomexcymka nesoli kucmu

Fig. 4 Soft tissues defect of the hand and the first interdigital space
of the left hand

The one-stage repair was performed on 9 patients. With
the detachment of the thumb in 2 cases, it was possible to save
the finger by revascularization; in one patient, due to the futility
of replantation, an amputation stump was created. In all these
patients, defects at the base of the thumb and hand were cov-
ered with a radial forearm fasciocutaneous flap. In case of dam-
age to the median nerve (n=4), and the epineural suture was
performed, in case of damage to the radial artery, Autologous
vein grafting was performed in one case, and a circular suture
was applied in another patient. All damaged tendons were re-
paired; among 5 damaged arterial arches and digital arteries,
reconstruction was performed in 3 cases. After reconstruction
of the damaged structures, in 6 other patients, STD was covered
with a radial flap.

For the consequences of trauma (n=26), the following
were used: fasciocutaneous radial forearm free flap (n=3), the
reverse radial forearm flap (n=11), radial fasciocutaneous and
bone (n=2), ulnar forearm fasciocutaneous flap (n=6) and the
posterior interosseous artery flap (n=3).

A free radial flap composed of two islands was used to
repair a defect in the palm and dorsum of the first interdigital
space (n=1) and palm (n=2). In the rest of the cases, radial, ul-
nar, and posterior interosseous grafts were used for defects in
the distal forearm (n=5) and hand (n=18) with a reverse vascular
pedicle.

In most cases, when planning surgical interventions, pref-
erence was given to one-stage reconstructions (n=23), while
more complex situations required the division of the recon-
struction into two stages (n=3). In all cases, a two-stage repair
was performed for a defect in the distal forearm and palm in-
volving the first interdigital space and the dorsum of the hand.
The choice of repair techniques depended on the initial severity
of the injury and the lack of local options (Fig. 4). The surgery’s
increased extent was due to the integumentary tissues’ defi-
ciency secondary to cicatricial changes in the affected area after
the contracture repair (Fig. 5).

In such situations, we developed a technique consisting of
splitting the reversed radial flap into two parts and separating
the skin on individual perforating vessels to properly form the
interdigital space (RT Patent No. TJ 1164, 2020) [13] (Fig. 6, 7).

Puc. 5 O6pasosaHue degpekma nocse ycmpaHeHuUs KOHMPAKmMypsl

Fig. 5 Defect formation after contracture repair
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Puc. 6 Bud nesol kucmu 8 bauxcaliuem nocieonepayuoHHOM
nepuode nocse yKpbIMus MoOenUPOBAHHbIM 08YXOCMPOBKOBbIM
/1y4eBbIM 10CKYMOoMm

Fig. 6 View of the left hand in the immediate postoperative period
after grafting with a radial flap with a double skin island

CTpyKumam (n=23), Toraa Kak 6onee cnoxHble cuTyaumm Tpebosanu
pasfeneHuns onepauuy Ha aga stana (n=3). Bce cnyyam AByxaTanHoum
KOppeKLuu Bblnn BbINOAHEHBI NPY AedeKTe HUKHEN 30HbI U fafo-
HUW KMUCTU C OXBATOM | MeXKNasibLLIEBOTO MPOMENKYTKA U NEPEXOLOM Ha
TbI/IbHYIO MOBEPXHOCTb KUCTWU. BbI6Op JaHHOWM TaKTUKWU 3aBucen OT
UCXOOHOMN TAXKECTU MOBPEKAEHUA U OTCYTCTBUA MECTHOTO NaacTuye-
CcKoro pecypca (puc. 4). PacwupeHne o6bEMa PEKOHCTPYKLMK Bbino
00ycnoBneHo HannuMem pybuLoBoro geduumTa NMOKPOBHLIX TKAHEN
NopaKEHHOW 061acTV Nocne yCTpaHeHUA KOHTPAKTYpbI (puc. 5).

B nogobHbIX cuTyaumax Hamu Obina paspaboTaHa MeTOAWKa,
CYTb KOTOPOM 3aK/H04anach B PacLLenieHn peBepcMpoBaHHONO Jly-
YeBOro /IOCKYTa Ha [Be YacTu C pasfeNeHMeM KOXKWU Ha OTAEeNbHbIX
neppopaHTHbIX COCyaax ANA afeKBaTHOrO GOPMUPOBAHUA MEKMab-
LLeBOrO MPOMENKYTKA, Ha KOTOpbI noayyeH MateHT PT Ne T) 1164 ot
05.06.2020 [13] (puc. 6, 7).

B Hawwx HabnoaeHUAX 06bEM BbIKPOEHHOIO IOCKYTa Bbin 40-
CTATO4HBIM A9 BOCTIONHEHWA AebULMTA MATKWX TKAHEW, U pesynbTa-
Tbl YAOBNETBOPAAM B NOC/EAYIOLLEM MALMEHTOB NINLLIb NOC/IE PEKOH-
CTPYKLMU NOBPEXKAEHHDIX MOANEKALLMX CTPYKTYP.

MNpu ycTpaHeHUn AedeKToB HUKHEN 30HbI MPEANIEYbA U KUCTH,
COMPOBOMKAAIOLLMXCA TAMKENON KOHTPAKTYPOIi KUCTH, UCMONb30BaHME

Puc. 8 [lechpekm ¢ pazubamensHol KoHMpakmypol 607bwo2o
naneya

Fig. 8 Defect with flexion contracture of the thumb
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Puc. 7 CocmosaHue Kucmu Yepes 4 mecaua

Fig. 7 Hand appearance after 4 months

In our study, the three-dimensional size of the cut-out flap
was sufficient to compensate for the soft tissue deficit. Subse-
quently, patients were satisfied with results only after recon-
struction of the injured underlying structures.

When repairing defects in the distal forearm and hand,
accompanied by severe hand contracture, the use of a vascula-
rised radial flap with a sufficient amount of soft tissue is consid-
ered the most suitable repair option [14]. In addition, the flap’s
reliability in achieving good aesthetic and functional outcomes
subsequently justifies its application [15].

One-stage repairs were performed under relatively favour-
able local conditions and the limited extent of the underlying
damaged structures repair of the limb [9]. In the presence of
a soft tissue defect accompanied by an extension contracture
of the thumb (Fig. 8), there were limited options for local plas-
tic defect correction and autologous tissue repair. Defects in all
cases were accompanied by osteoarticular changes in the finger
joints (Fig. 9).

Covering the defect with a radial forearm fasciocutaneous
flap with the reconstruction of the underlying damaged struc-

Puc. 9 KocmHo-CycmagHbie U3MeHeHUsA Npu peHmaeHoepagpuu

Fig. 9 Osteoarticular changes on the X-ray



Kapum-3ade I'/] c coasm. /1ocKyTBI IIpy TpaBMaX BepXHell KOHEYHOCTI

BECTHMK ABUMILIEHHEI
Tom 23 * No 3 #2021

KPOBOCHabaemoro Jly4eBOro /IOCKyTa C AOCTAaTOYHbIM pPe3epBOM
MATKOTKAHOTO MOKPOBa CYMUTAETCA Hanbosiee ONTUMAbHBIM BapUaH-
TOM KoppeKumuu [14]. HaaéXHoCTb N0CKyTa B NaHe fOCTUKEHUA 3CTe-
TUYECKMX M DYHKLMOHANbHbIX PE3yNbTaToB B MOC/AEAYIOLEM ONpas-
[OblBaeT ero ucnonb3osaHue [15].

OpHO3TanHble onepaLymu BbIMOSHANMUCH NPU OTHOCUTENbHO bna-
FONPUATHBIX MECTHbIX YCNIOBUAX M HEOONbLLIOM OOBEME PEKOHCTPYK-
UMM Noanexaluyx MoBPexAEHHbIX CTPYKTYP KoHedHocTu [9]. Mpu
Ha/IM4YMKM MATKOTKAHOTO fiedeKTa, CONpoBOXKAatoLerocsa pasrnbaresb-
HOW KOHTPAKTYpOIi | nanbua (puc. 8), BO3MOKHOCTM MECTHO-NTACTUYE-
CKOM KoppeKuumn fedeKTa U ayTofepMOonaacTUku Bbiiv OrpaHuYeHbl.
[LedeKTbl BO BCex Cyyanx CONPOBOMXKAACL KOCTHO-CYCTaBHbIMU U3-
MEHEHUAMM B CycTaBax Nanbua (puc. 9).

YKpbiThe fedeKTa NyyeBbIM KOKHO-haCLMaNbHBIM JIOCKYTOM C
PEKOHCTPYKLUMEN NoANexKalyx NoBpeXAEHHbIX CTPYKTYP CYMTANOCh
ONTUMaNbHbIM PeLleHneM AaHHOM Npobnemsl [4, 16]. CxemaTnyeckoe
n306paxkeHne BbIKPAMBAHMA JIOCKYTa M PE3yNbTaT XMPYPruyeckom
KOpPeKLMM yKazaHbl Ha puc. 10 n 11.

NHPopmauma no oAHOMOMEHTHBIM PEKOHCTPYKLMAM MOBPEK-
AEHHBIX CTPYKTYP NaLmMeHTam ¢ NOCAeACTBUAMM TPAaBM NPeACTaB/eHa
B Tabn. 2.

PEKOHCTPYKTUBHBI 3Tan Ha NOBPEXAEHHbIX aHATOMO-PYHKLMO-
Ha/IbHbIX CTPYKTYpax BKAOYaN GOPMMPOBAHME 3MMHEBPA/ILHOTO LIBA

Puc. 10 Cxema 8bIKpQUBAHUA /1y4€8020 PesepCcupo8aHHO20 10CKYymMa

tures was considered the optimal solution to this problem [4,
16]. A schematic representation of flap cutting and the surgical
correction outcome are shown in Fig. 10 and 11.

Data on the one-stage reconstruction of damaged struc-
tures in patients with the consequences of trauma is presented
in Table 2.

The reconstruction of the damaged anatomical and func-
tional structures involves repair with an epineural suture for
the median nerve damage (n=3), neurolysis (n=1), suture of the
cutaneous branch of the radial nerve (n=3); a one-stage resto-
ration of all damaged tendons was also performed (n=15). In
addition, a complex type of flaps was used in the presence of a
bone defect, including a fragment of the radius (n=3).

In the immediate postoperative period, acute vascular
compromise in the reversed radial flap was observed in 2 (5.4%)
patients. In both cases, DUS was used, and an urgent oper-
ation was undertaken. Removal of the hematoma in one case
and loosening of sutures in the area of flap pedicle reversion
in another resulted in successful outcomes [17]. Acute vascular
compromise of the transplanted tissue complex is considered
a formidable complication. In some studies, the authors report
that the incidence of necrosis varies from 5 to 20% [18, 19]. Ac-

Puc. 11 Pe3ynbmam mpaHCcno3uyuu A0CKyma

Fig. 10 Schematic drawing demonstrating cutting out a reverse radial
flap

Tabauya 2 Xapakmep nospexcoeHus GHaMoMUYECKUX CMPYKMyp npu
nocnedcmeusx nospexcoeHuli BK u 8udel ux 8occmaHosneHus (n=26)

Fig. 11 Flap transposition outcome

Table 2 The nature of the injury to anatomical structures as a
consequence of UL trauma and types of their restoration (n=26)

Number
of cases

Type of reconstruction

Radial artery 2 Arterial suture (1)
Ulnar NVB
e > reconstruction (3)
Epineural suture
Median nerve 4 techniques (2)

Neurolysis (2)

MNMoBpeKaEHHbIE Konunue- | TR T
CTPYKTYpbI CTBO
JlyyeBan apTepun 2 LWos apTepuu (1)

o BoccTaHOB/IEHWE IOKTEBOTO
JNokTtesoi CHIM 5 CHI (3)
CpeauHHbIN HepB 4 3““?5::;;:;”(;03 (2)
ﬁ;i:?;i?:sa 4 dNMHEeBPaNbHbIN WOB (3)
Cyxoxkunnma rnybokux LLloB cyxoxunmi
crubateneit nanbLes 7 crubareneii (6)

N KUCTU TeHonus (1)
CyxoxKunus pasrnbare- 3 LLlos cyxoxunui
Nel NanbLEeB U KNCTU pasrubateneit (8)
KOXXHO-KOCTHas naacTuKka
JedeKT Koctn 3 dparmeHTOM

nyyesoit Koctu (1)

Cutaneous branch of
the radial nerve

Deep flexor tendons of
the fingers and hand

Extensor tendons of
fingers and hands

Bone defect

Epineural suture
techniques (3)
Flexor tendon suture (6)
Tenolysis (1)
Extensor tendon suture
techniques (8)

Skin and bone grafting
with a fragment of the
radius (1)
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npv NOBPEXAEHUM cpeanHHoro (n=3), HeBpoin3 (n=1), OB KOXHOW
BETBM Jy4€BOTO Hepsa (N=3); Takke BblN0 BbINOHEHO OLHO3TaNHOE
BOCCTaHOB/IEHME BCEX MOBPEMAEHHbIX CyXOXmanii (n=15). Mpn Hanu-
UMM KoCTHOTO AedeKTa BblM UCMOb30BaHbI CIOKHOCOCTAaBHbIE J10-
CKYTbl, BK/IOYAIOLLME YYACTOK NIy4eBOM KOCTH (n=3).

B 6avkaliiem nocseonepaLyoHHOM NEPUOAE OCTPOE Hapylue-
HUe KpoBOoObpaLLeHNs PeBEPCUPOBAHHOIO Jly4EBOrO JIOCKYTa UMENO
MeCTO B 2 HabntoaeHunAX, YTo cocTaBuno 5,4%. B oboux HabnoaeHUax
6blna ncnonbsosaHa Y3AN, v npeanpuHMManach HEOT/I0KHasA onepa-
umsA. CaHauWa remaTtombl B OAHOM Hab/lOAEHUM M pasrpy3Ka LIBOB
B 30HE PEBEPCUM HOXKKM NOCKYTa B ApYrom, npueenu K ycnexy [17].
OcTpoe HapyLueHWe KpoBOOOPALLEHWUA NMEPeCaKeHHOro KOMMIEeKCa
TKaHEeN CYMTAETCA rPO3HbIM OC/NOKHEHUEM, U B HEKOTOPbIX paboTtax
aBTOPbl OTMEYAIOT, YTO YacToTa HEKPO3a BapbupyeT oT 5 go 20% [18,
19], B ApyrMx — NPUBOAUTCA, UTO, B CBA3M C OC/IOKHEHNAMM, B 6-25%
C/ly4aeB NOCKYTbI NOABEPratoTcA NOBTOPHOMN pesu3sum [20]. B oTHowwe-
HUM NPUKMBAEHUA NOCKYTOB HEKOTOPble aBTOPbI YTBEPHKAAKOT, YTO
NPUXMB/IEHWE NEpecaXKeHHOTO KOMMEKCa TKaHel Konebnetcs B npe-
aenax o1 90 go 98% [12, 21].

B oTganéHHOM nepwvose pesynbTaThl OblnM NPOCIEKEHDI Y BCEX
NaumneHToB B CPOKM OT 6 mecaues Ao 5 net. Kputepmamu yaosneTso-
PUTENbHbIX PE3yNbTaToOB CYMTAUCL BOCCTAHOBAEHUE GYHKLMM KUCTU
B BMAE rpybbiX M TOHKMX BMAOB 3axBaTa, BOCCTAHOB/IEHWE MPOTEK-
TUBHOW YyBCTBUTENbHOCTM NOCAE BOCCTAHOB/IEHWA HEPBOB, YAOB-
NEeTBOPEHHOCTb MaUMeHTa 3CTETUYECKUM BMAOM KUCTU M NanbLEB U
OTCYTCTBUE NPO6EM CO CTOPOHBI OHOPCKOM 30HbI. MONOKUTENBHDI-
Mu IHMT pesynsTaTamun Npu SUHAMUYECKOM KOHTPO/IE NOKasaTenen
CYUTAIUCb BOCCTAHOBNEHME CKOPOCTU NPOBEAEHNA MMMYAbCa NO ABW-
raTesbHbIM U YyBCTBUTENbHLIM BONOKHAM. TaK y 4 NaLMeHToB, KOTO-
pbim 6b1710 NPOBEAEHO 3NVMHEBPANbHOE BOCCTAHOB/IEHWE CPEANHHOIO
HepBa B HEOT/IOXKHOM MOPAAKE C YKPbITUEM AedeKTa JI0CKYTOM, CKO-
pOCTb NPOBEAEHMA MMMNY/IbCa NO ABUraTe/IbHbIM BONOKHAM JOCTUrana
B cpeaHem 80 42,611,2 m/c No CpaBHEHMIO CO 340POBOM CTOPOHOIA
55,2+1,6 M/C YTO ABAAETCA ONTUMANbHLIM PE3YNLTATOM, MPU 3TOM He
6b1710 NPEANOCHINIOK ANA PA3BUTUA AeHepBaLMOHHOM aTpoduu. Mpo-
BOAMMOCTb MO ABUraTeNIbHbIM BOJIOKHAM CpeauHHoro (n=4) n nokte-
BOro (n=5) HepBOB y NALMEHTOB C NOCNEACTBUAMM TPaBM COCTaBWUA B
cpeaHem 39,310,8 no cpeamHHomy 1 41,4+1,2 m/c no NOKTEBOMY MO
CpaBHEHMIO CO 340POBOM CTOpPOHOM — 56,1+1,8 m/c 1 59,5t1,3 m/c,
COOTBETCTBEHHO, YTO NOATBEPXAAET NPEUMYLLLECTBO BOCCTAHOBNEHNA
LLeI0CTHOCTM HepBa B OCTPOM Nepuoge. KonnyectseHHble nokasatenu
Y3l nocne sKCTPEHHOW apTepUanbHOM PeBACKYNAPU3aLMK y4eBON
apTepuu (N=2) 1 NNAHOBOW PEBACKYNAPM3aLMM Ny4eBOW (N=2) 1 NOK-
TeBoM (n=5) apTepuit BbIM CONOCTaBMMbI C HOPMasIbHbIMM MOKa3a-
TenAMM, cocTaBnAn B cpeaHem 34,2114 cm/c (nyyesan apTtepua) u
35,1%1,7 cm/c (nokTtesas apTepus). Mpu nposeaeHUn gonnaeporpa-
duryeckoro nccnenoBaHUA B NepecaKeHHbIX TOCKYTax CKOPOCTb KpPo-
BOTOKa COOTBETCTBOBaNa HOPMasIbHbIM NoKa3aTenam. B oTaanéHHble
CPOKM Mocne onepauum HeobXoAMMOCTU MPUMEHEHUA MOBTOPHbIX
KOPPUTMPYIOLLMX BMELLATENbCTB He OblNo, pesy/ibTaTbl PEKOHCTPYK-
unn nospexaéHHbix CHI, B €BA3W C AMUCTaNbHbIM YPOBHEM Moparke-
HUA, BbINV YA0BNETBOPUTENBHBIMM.

3AKNIOYEHUE

Xvipypruyeckas KoppekumMs TpaBM U UX NMOCNEACTBUI ABASET-
CA CNOXHOWM 3afla4ell PEKOHCTPYKTUBHOM xupyprum BK. Mpobrema
TpebyeT OAHOBPEMEHHOTO peLUeHMa ABYX 3aJaY, TaKUX Kak dopmu-
pOBaHWE MOJIHOLEHHOTO KOXHOTO MOKPOBAa WM PEKOHCTPYKLMA no-
BpexAEHHbIX CHIT, cyxoxuamii u Kocteid. Bbibop o4epéaHOCTU Bbl-
MOMHEHMA ONepaLyn BO MHOFOM 3aBMCUT OT JIOKaNu3aLmm aedekTa,
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cording to other authors, in 6-25% of cases, the flaps are revised
due to complications [20]. Regarding flaps engraftment, some
authors claim that the engraftment of the transplanted tissue
complex ranges from 90 to 98% [12, 21].

The long-term results were traced in all patients for the
period between 6 months and 5 years. The criteria for satis-
factory outcomes were the restoration of hand function in the
form of rough and precision types of gripping, restoration of
sensitivity after nerve repair surgery, patient satisfaction with
the aesthetic appearance of the hand and fingers, and the ab-
sence of donor area complications. ENMG with dynamic anal-
ysis of indicators were classified as positive when restoring the
conduction speed of the electrical impulse along the motor
and sensory fibres were achieved. Thus, in 4 patients who un-
derwent an urgent epineural repair of the median nerve with
the defect covered with a flap, the speed of impulse conduc-
tion along the motor fibres reached an average of 42.6+1.2 m/s
compared to the healthy side 55.2+1.6 m/s which was a satis-
factory result. At the same time, there were no predispositions
for the development of denervation atrophy. The conductivity
of the motor fibres of the median (n=4) and ulnar (n=5) nerves
in patients with sequelae of traumatic injury averaged 39.310.8
m/s along the median and 41.4+1.2 m/s along the ulnar com-
pared with the healthy side — 56.1+1.8 m/s and 59.5+1.3 m/s,
respectively, which confirms the advantage of restoring the in-
tegrity of the nerve in the acute period. The quantitative indi-
cators of DUS after emergent arterial revascularization of the
radial artery (n=2) and planned revascularization of the radial
(n=2) and ulnar (n=5) arteries were comparable to normal val-
ues, averaging 34.2+1.4 cm/s and 35.1+1.7 cm/s, in radial and
ulnar arteries, respectively. The blood flow velocity correspond-
ed to normal values when performing a DUS examination in the
transplanted flaps. In the long-term postoperative period, there
was no need for repeated corrective interventions as the recon-
struction results of damaged NVBs, due to the distal level of the
injury, were satisfactory.

CONCLUSION

Surgical correction of injuries and their consequences is a
challenging task of UL reconstructive surgery. The problem re-
quires the simultaneous solution of two issues: forming a func-
tional skin integument and reconstructing damaged NVB, ten-
dons, and bones. The selection of surgical sequence primarily
depends on the localization of the defect, the state of the tis-
sues of the recipient area and the nature of the damage to the
underlying anatomical structures of the limb. Obtaining optimal
aesthetic and functional outcomes is achieved by using an ad-
equate type of reconstruction, and delayed diagnosis of acute
vascular compromise in the transplanted tissue complex reduce
to nothing good reconstruction results.
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COCTOAIHMA TKaHEM pELI,MI'IMeHTHOﬁ 30Hbl U XapaKTepa nospexaeHna
nognexawmx aHaToOMM4eCkmnX CTPYKTYP KOHEYHOCTU. I'Ionyqume on-
TUMaNbHbIX 3CTETUYECKUX U d)yHKLI,MOHaI'IbeIX pe3ynbratoB A0CTUra-
€TCA NPUMEHEHNEM aAEKBATHOIO BUAA PEKOHCTPYKLUMU, @ 3an034a/1aA
ANarHOCTMKa OCTPOro HapyLleHnA KpOBOOﬁan.LEHVIFI nepecaxeHHoro
KOMMeKca TKaHen CBOAMUT Ha HET pe3ynbTraTbl onepaunu.
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CTUMY ASILINSI DKCTPAKAPAVA ALHOV PEBACKY ASIPU3ALIVIN ITPU
KOPOHAPHOM IIYHTUPOBAHUN Y bBOABbHBIX NBC C
ANDODY3HBIM ITOPAKEHMEM BEHEUYHOI'O PYCAA

[0.A. MEBYEHKO, ®.A. 3AVIHUAAVNHOB, A.C. VABBAIIIEB

Kaunnka rpyanoit n cepaedno-cocyaucron xupyprun um. Cpsaroro I'eoprus, Haunonaabnsiii Meanko-xupyprudeckuii nentp um. H.JL. Iuporosa, Mocksa,

Poccniickas Qeaepanms

MNpuBeaeHbl KAMHUYECKUE HABNIOAEHUA NPUMEHEHUA KOMMNIEKCHOW PeBacKynsapu3aLmMmu muokapaa (metoavka FOp/leoH Ill) u TpaguumoHHbIM Kopo-
HapHbIM WyHTUpoBaHuem (KLU) y naumeHToB ¢ ANPPY3HBIM aTePOCKNEPOTUHECKUM MOPAXKEHUEM KOPOHAPHOTO pyc/a. Yepes rog nocne onepauuu
KLLU+HOp/leoH IIl dpakums Bbibpoca nesoro xenygouka (PBNXK) yseanunnack ¢ 45% fo 57%, aedekt nepdy3umn no gaHHbIM CUHXPO-04HODOTOHHOM
3MMCCMOHHOM KOMMNbIOTEPHOM ToMorpadun (cMHXxpo-OPIKT) ymeHblumnca ¢ 30% 4o 5%, CyMMapHbIi NokasaTtenb obuiero ¢pusmyeckoro 6aaronony-
yus ysennumnca ¢ 23,81 1o 53,97 v obuiero gywesHoro 6aarononyumns — ¢ 46,97 po 47,57 6annos. NMpu nsonuposaHHom KLU y naumeHTa otTmevaetca
YNYYLIEHWE COKPATUMOCTU, Nepdy3nm, OCHOBHbIX NOKasaTeneil kadectsa *KusHu (KX) B paHHue cpoku nocne onepauuu. OgHaKo B AMHAMUKe Yepes
rof, BbIfiIBNIEHO HeKoTopoe cHuKeHne OB/IXK, ysennueHue 30Hb! gedekta nepdysnumn muokapaa.

KntoueBble cnosa: amepocknepos, M6C, aopmoKopoHapHoe wyHmMuposaHue, Ougdgy3Hoe MopareHue KOPoHAapPHO20 pycsd, Memoouka FOp/leoH.

Ana uutupoBanua: LLiesueHko t0/1, 3anHnaamHos ®A, Ynbbawes [C. CTMynaLMA IKCTPaKapaMaabHON PeBacKyNApMU3aLMmM Npyu KOPOHAPHOM LIYHTUPOBA-
HUM y 60/1bHBIX MBC ¢ AnddY3HBIM NOpaXKeHWeM BEHEYHOTO pyc/a. BecmHuk AsuyeHHsl. 2021;23(3):462-72. Available from: https://doi.org/10.25005/2074-
0581-2021-23-3-462-472

STIMULATION OF EXTRACARDIAL REVASCULARIZATION DURING CORONARY
BYPASS SURGERY IN PATIENTS WITH DIFFUSE CORONARY ARTERY DISEASE

YU.L. SHEVCHENKO, F.A. ZAYNIDDINOV, D.S. ULBASHEV
St. George Clinic of Thoracic and Cardiovascular Surgery, Pirogov National Medical and Surgical Center, Moscow, Russian Federation

Clinical observations of the use of complex myocardial revascularization (YurLeon Ill technique) and traditional coronary artery bypass graft (CABG)
in patients with diffuse atherosclerotic lesions of the coronary network are presented. A year after CABG+YurLeon Ill surgery, left ventricular ejection
fraction (LVEF) increased from 45% to 57%, the perfusion defect according to synchro-single-photon emission computed tomography (synchro-SPECT)
decreased from 30% to 5%, the overall index of total physical well-being increased from 23.81 to 53.97 and general mental well-being elevated from
46.97 to 47.57 points. With isolated CABG, the patient had an improvement in contractility, perfusion, and key indicators of quality of life (QoL) in the
early stages after surgery. However, the dynamics after a year revealed a slight decrease in LVEF, and an increase of the zone of myocardial perfusion
defect.

Keywords: Atherosclerosis, coronary artery disease, coronary artery bypass graft, diffuse coronary artery disease, YurLeon technique.

For citation: Shevchenko Yul, Zayniddinov FA, Ulbashev DS. Stimulyatsiya ekstrakardial'noy revaskulyarizatsii pri koronarnom shuntirovanii u bol'nykh IBS s
diffuznym porazheniem venechnogo rusla [Stimulation of extracardial revascularization during coronary bypass surgery in patients with diffuse coronary artery
disease]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(3):462-72. Available from: https://doi.org/10.25005/2074-0581-2021-23-3-462-472

BBEAEHMUE

KW B nocneaHue 50 net ctano CTaHAAPTOM XMPYPruyecKkoro
nevennsa UBC [1-3]. OgHaKo He Bcerga NpAmas peBacKynAapusaums
OCYLLECTBMMA B NONHOM 06bEME, 0COOEHHO Y naumeHTos ¢ anddys-
HbIM NOPAXKEHWEM KOPOHAPHOTO pycna. ITo TAxKENas rpynna 60/1bHbIX
C HELYHTabeNbHbIMM apPTEPUAMM U BbIPAKEHHOW MMOKapAWanbHOM
cnabocrtbio [4-7].

C Hayanom 3pbl KL meToapl Henpsamoii peBakynsapusaLm Mmo-
KapAa OKa3a/imnchb 3abbITbl, XOTA LUMPOKO NpUMeHsaAnch o 80-x rofos
XX cTonetua [8]. OCHOBbIBAACH Ha OMbITe NpeaLecTBeHHWKOB, B 2007
rogy akagemukom 0.1, LesyeHKo paspaboTaHa HOBATOPCKasa MeTo-
VKA CTUMYNALMM SKCTPaKapAMaibHON peBackynapm3aLLmMm MMOKapaa
— tOp/lecH [4, 8, 9]. B eé ocHOBY NONOXKEH NPUHLMM CTUMYAALMM aH-
rMoreHesa c Lesblo GOpMMPOBAHMA COCYANCTbIX aHACTOMO30B U KO-
natepaneit MexXay KOPOHapHbIM apTepuasnbHbIM PYCNIOM U apTepu-
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INTRODUCTION

in the last 50 years, CABG has become the standard of sur-
gical treatment of coronary artery disease (CAD) [1-3]. However,
direct revascularization is not always fully feasible, especially in
patients with diffuse coronary lesions. This is a group of seri-
ously ill patients with non-shuntable arteries and pronounced
myocardial weakness [4-7].

With the beginning of the CABG era, methods of indirect
myocardial revascularization were forgotten, although they
were widely used until the 80-ies of the XX century [8]. Based
on the experience of predecessors, an innovative technique for
stimulating extracardiac myocardial revascularization was devel-
oped named YurLeon [4, 8, 9]. It is based on the principle of
stimulating angiogenesis in order to form vascular anastomoses
and collaterals between the coronary vascular bed and the ar-
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a/IbHBIMU CUCTEMAMM PA3/INYHbIX TKAHEW CPefOCTEHUA, OKPYKAKOLLUX
cepaue. ITOT MeTOA MOKa3an CBOK KAMHUYECKYIO 3GPEKTUBHOCTb U
6e3onacHOCTb B NedeHnn 6onbHbIx UBC ¢ anddysHbiM nopaxeHvem
KopoHapHoro pycna [8, 9].

MeToguka HOp/leoH | BKAOYaEeT B ceba MHTPAONEPaLMOHHDIN
3Tan ¢ MexaHW4ecKoi 0bpaboTKo aNMKapAa U NepuKapaa C Lesbio
CTUMY/ALMM  acenTUYECKOro MNepuKapauTa; NocneonepaLyoHHbIi
3Tan — BBefeHWe CTePUIbHOTO APEHAXKHOTO IKCCYAaATa, COAEPIKaLLEero
bakTopbl pocTa cocynos.

Mo3aHee bbina paspaboTaHa meToamKa Op/leoH I, ocHoBaHHas
Ha pe3ynbTaTax AasbHeNLWmnX UccnefoBaHuit in vivo u in vitro. OHa
BK/ItOYaEeT cnesytoLpe 3Tanbl: 400NepaLMoHHbINA 3Tan — NOAFOTOBKa
oboralgHHON TPoMbOLMTaMM NAa3Mbl KPOBK; ONEPaLLMOHHBIN 3Tan
— U3BNeYEHWe NapakapAnanbHOM KUPOBOIN TKAHW U NOAFOTOBKA NW-
NUAHO-TpOMbOLMTapHOW GUOPUHOBOI MaTPULbI C €€ pasmeLLeHreMm
B NepuUKapAvanbHoii MOMOCTM NoC/e MexaHU4ecKoi 06paboTkm anu-
KapZia 1 nepyKapaa ¢ Lebio UX AecKBamaLyu; NOCAeonepaLyoHHbIN
3Tan — BBeEHWe APeHaXHOro acnmparta MHTpanepuKapananbHo Ha 2
CYTKM Noc/e onepauuu.

YuunTbIBan AanbHelee pa3BUTUE METOAMK CTUMYAALMM IKCTPpa-
KapauanbHoOro HeoaHrnoreHesa, ¢ 2017 BbINOAHAETCA YCOBEpPLUEH-
CTBOBAHHbI KOMM/IEKCHBIA XUPYPIUYECcKUii U BUOTEXHONOTUYECKUI
METOZ, NoA, yCNOBHbIM Ha3saHWem KOp/leoH I, sononHatowmin KL

MeTtoauka HOp/leoH Il cocTouT 13 cneaytoLmx 3Tanos:

MHTpaonepaumnoHHbIit 3Tan:

e Mocne oKoHYaHUs ocHoBHoro 3Tana KL nposoguTcs 0bpa-
60TKa NepuKapaa U anuKapaa abpasuBHbIM MaTepUaomM
(cneumanbHas nepyatka, rybka) (puc. 1).

e [poBoAMTCA NOATOTOBKA MEeANACTUHA/IbHBIX TKaHel (nepu-
KapAuanbHOro XKMpa, TKaHel UHBOMIOTUBHO M3MEHEHHOTO
TUMYyca) NYTEM OTCENapOoBKM MX OT NepuKapaa ¢ cybToTasb-
HOW MM YaCcTUYHOW NepUKapAIKTOMMEN Hag, nepesHen u
60KOBOIA CTEHKOI 1eBOTO Menyaouka (puc. 2).

e JIUNOKapAMONeKcHsa — OKyTbIBaHWE CepaLa NoaroToBeH-
HbIMW MEAMACTUHANbHBIMM TKAHAMM U GUKCALMA KX K INU-
Kapay HuTbto Prolene 7/0 (puc. 3).

e B ocraBwytocA NonocTb nepukapaa no avadparmanbHom
MOBEPXHOCTM YCTaHAB/MBAETCA OTAE/bHbIA TOHKWUI Ape-
Ha¥X M NOAK/IOYAETCA K CTEePUIbHOMY pe3epByapy C cucre-
MOV aKTMBHOW acnupaumm.

Puc. 1 MexaHu4eckaa obpabomka anukapda u nepukapoa ¢ Nomo-
wbto abpasusHol nepyameu

terial systems of various tissues of the mediastinum surround-
ing the heart. This method has shown its clinical efficiency and
safety in treatment of patients with CAD with diffuse coronary
lesions [8, 9].

The YurLeon | technique includes an intraoperative stage
with mechanical treatment of the epicardium and pericardium
in order to stimulate aseptic pericarditis; and postoperative
stage — the introduction of sterile drainage exudate containing
vascular growth factors.

Later, the YurLeon Il technique was developed, based on
the results of further in vivo and in vitro studies. It included
the following stages: preoperative stage — preparation of plate-
let-rich blood plasma; operational stage — extraction of paracar-
dial adipose tissue and preparation of a lipid-platelet-rich fibrin
matrix with its placement in the pericardial cavity after mechan-
ical processing of the epicardium and pericardium in order to
cause their desquamation; postoperative stage — intrapericar-
dial introduction of a drainage aspirate on the 2" day after the
surgery.

Taking into account further development of methods for
stimulating extracardiac neoangiogenesis, an improved complex
surgical and biotechnological method has been performed since
2017 under the code name YurLeon lll, which complements
CABG.

The YurLeon Il technique consists of the following stages:

Intraoperative stage:

e After the end of the main stage of CABG, the pericar-
dium and epicardium are treated with an abrasive
material (special glove, sponge) (Fig.1).

e  Preparation of mediastinal tissues (pericardial fat, tis-
sues of involuted thymus) is carried out by separating
them from the pericardium with subtotal or partial
pericardiectomy over the anterior and lateral walls of
the left ventricle (Fig. 2).

e Lipocardiopexia — enveloping the heart with prepared
mediastinal tissues and fixing them to the epicardium
with Prolene 7/0 thread (Fig. 3).

e A separate thin drainage is installed in the remaining
pericardial cavity along the diaphragmatic surface and

Puc. 2 Omcenaposka MeduacmuHanbHO20 HUPOBO2O /10CKyMa om
nepukapda u cybmomaneHaa nepukaposIKMomus

Fig. 1 Mechanical processing of the epicardium and pericardium using
an abrasive glove

Fig. 2 Separation of the mediastinal fat flap from the pericardium and
subtotal pericardiectomy
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MocneonepauWoHHbIN 3Tan:

e  CobpaHHOE B MepBble CYTKM ApPEHaXkHOe oTaeNnsiemoe B
Konuuectse 150 mn, cofepikaliee GakTopbl pocTa sHAOTe-
NIUS COCYA0B (COCYAMCTbIV SHAOTENMANbHBIA GaKTOp POCTa,
aHrMonoaTuHsbI, GakTop pocTa ¢punbpobnacTos, TPOMbOLU-
TapHbI GpaKTop pocTa, TpaHchopMupytoLwmiA GakTop pocTa
P, daKTOp HEKPO3a OMYXONM @) XPAHWUTCA B CTEPUABHOM pe-
3epByape npu Temnepatype +4°C.

e Ha Tpetbu cyTKM nocie onepauuu acnupart LeHTpudyru-
pyeTca ANA OTAENEHUA PaspYLUMBLLMXCA GOPMEHHBIX 3ne-
MEHTOB KpoBu U B 06bEme 50 mn BBOAMTCA yepes napa-
KapAWasbHbI TOHKUIA LpeHaAX, KOTOPbIV YANAETCA ToT4ac
nocne npoteaypsbl. MpeABapuTeNbHO OCHOBHbIE NEPUKap-
[AMaNbHbIV U PETPOCTEPHANbHDBIN APEHANMN U3BNEKAOTCA.

MNpeacTaBneHbl ABa KAMHWYECKUX HabiloaeHWa onepaTuBHBbIX
BMELLUATENbCTB U UX Pe3y/bTaThl.

| KAMHUYecKuit npumep: KLU, gononHeHHOE METOAMKOM
HOp/leoH Il

Maument C., 71 rog, noctynun 8 HMXL, um. H.W. Muporosa c xa-
nobamu Ha ogplwKy, 6oan B 061acTM cepaua AaBALLETO XapaKTepa,
BO3HWMKalOLLME NPU He3HAYUTEeNbHOM GU3NYECKOW Harpyske, Kynupy-
folLMeca B MOKoe M Npu Npuéme HUTPATOB. M3 aHamHesa M3BEeCTHO,
4TO CTPajaeT apTepuanbHOM runepteHsueit Bonee 20 feT, MaKkcu-
ManbHble 3HadeHua AL o 240 n 100 mm Hg, agantnposaH K ALl 150
1 90 mm Hg. TonepaHTHOCTb K PMU3NYECKOM HArpy3Ke CHUXKEeHa. B Teve-
HWe nocnegHMx 6 mecaues OTMeYan NoABAEHNE OAbIKM NPU He3Ha-
YuTENbHOM GU3MUYECKON Harpy3Ke, KYNUpPYHOLLENCA B MOKOe, AaBALLme
6011 B 1€BOV NONOBUHE FPYAHOW KNETKU Npy GU3MYECKO HarpysKe.
Mpwv KopoHapoaHruorpadum (KAT) BbisBNEHO MHOMKECTBEHHOE Nopa-
YKEHWe KopoHapHoro pycna (puc. 4, 5). KOHCyNbTMPOBAH KapAMOXu-
pyprom, pekomeHzoBaHa onepauua KLL.

IxoKapavmorpadma (IxoKr): mexKenyaodKoBas Neperopoaka
(MXnN) = 1,2 cm; 3aaHAA cTeHKa — 1,3 cM; KOHEYHbI AMACTONUYECKIIA
06bém (KOO0) — 90 mn; KOHeuHbI cuctonmyecknin ob6bvém (KCO) — 50
mn; @B/ — 45% (Simpson). PernoHanbHasa cuctonnyeckas GpyHKUMA
N HapylleHa: rMNOKUHE3 HUKHeW CTEHKU. [eMoAMHAMMUYECKH 3HA-
YMMOIA MATONOTMN Ha MUTPANbHOM, TPUKYCNUARNBHOM W NETOYHOM
KNlanaHax He BblABNEHO.

Puc. 4 KAl nayueHma C. A, B — bacceliH negol KopoHapHol apme-
puu (/IKA): cmeHoz 70% cmeona JIKA, cmeHo3 90% npoKCcumMassHO20
ceameHma nepedHeli mexcrcenyooykogol eemau (MMMB), cmeHo3
60% cpedHezo ceameHma MMB, cmeHo3 80% cpedHe2o ceameHma
duazoHasnbHol eemeu (£1B), cmeHos 60% oeubaroweli semsu (OB);
C—6acceliH npasoli KopoHapHol apmepuu (1KA): MKA cnabo pazsu-
ma, cmeHo3uposaHa Ha 90%

Puc. 3 OkymeisaHue cepoua nepuxkapouanbHbIMU HUPOBLIMU 10CKY-
mamu ¢ ux pukcauuel (nunokapduonexcus)

Fig. 3 Enveloping of the heart with pericardial fat flaps with their
fixation (lipocardiopexia)

connected to a sterile reservoir with an active aspira-
tion system.

Postoperative stage:

e 150 ml of drainage fluid collected on the first day, con-
taining vascular endothelial growth factors (vascular
endothelial growth factor, angiopoietins, fibroblast
growth factor, platelet growth factor, transforming
growth factor P, tumor necrosis factor a) is stored in a
sterile reservoir at +4°C.

e On the third day after the operation, the aspirate is
centrifuged to separate the disintegrated blood cells,
50 ml of it is introduced through the paracardial thin
drainage, which is removed immediately after the pro-
cedure. Earlier, the main pericardial and retro-sternal
drains are removed.

Two clinical observations of surgical interventions and
their results are presented below.

Fig. 4 CAG of patient C. A, B — left coronary artery (LCA) bed: 70%
stenosis of the main LCA, 90% stenosis of the proximal left anterior
descending artery (LAD), 60% stenosis of the middle LAD, 80% stenosis
of the middle diagonal artery (DA), 60% stenosis of the circumflex
artery (Cx); C — right coronary artery (RCA) bed: RCA is poorly
developed, 90% stenotic
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Crewsos creona JIKA 70%

Cresos [INUKB 90%
Cresson Il 0%

" Crenos OB 60%

Puc. 5 Cxema nopaxeHus KOpoHapHbix apmepuli
Fig. 5 Scheme of lesions of the coronary arteries

CuHxpo-O®IKT: Hanuuve pedekta nepdysmm B obnactv ne-
pefHei, nepeaHebOKOBOM, 3aIHEN CTEHOK C PaCNpPOCTPaHEHWEM Ha
3aaHo0 Yactb MK v 3apHebokosyto cTeHKy JIXK. O6wumin nedekt
nepdy3umn — 1o 30%. Mpu3HaKK BbiparkeHHOW rMMbepHaLumn B obnactu
3aJHell CTEHKM (YacTMYHO BCE YPOBHM) C PacnpOCTPaHEHUEM Ha 3a-
[Htot0 YacTb MMM 1 3aaHeb0oKoBYH0 cTeHKy JIXK (puc. 6).

OnpegeneHne KX no onpocHuky SF-36: B goonepauMoHHOM
nepvoge npu oueHke KK ocHoBHble MoKasaTenu ObliM Ha HU3KOM
YPOBHE; CyMMapHbIli MokasaTenb obuiero ¢usmnyeckoro bnaronony-
umna coctasun 23,81 6annos (makcumanbHo — 100 6annos), obuiero
AywesHoro baarononyuns — 46,97 (makcumanboHo — 100 6annos).

Ha ocHOBaHMK anob, aHamHe3a, AaHHbIX 06cneaoBaHNs bbin
MOCTaB/EH KANHWUYECKUIA AMarHO3:

OcHoBHoe 3abonesaHue: UBC, cTabunbHas cteHokapama Il OK.
CTEHO3MPYIOLWMIA aTePOCKNIEPO3 KOPOHAPHBIX apTepuii (cTeHos 70%
cteona JIKA, cteHo3 90% npokcumanbHoro cermeHTa NMMMKB, cteHo3
60% cpepHero cermeHTa NMMIXKB, cteHo3 80% cpegHero cermeHTa [1B,
cTeHo3 60% OB, MKA cTeHo3MpoBaHa Ha 90% cnabo pa3suTa, MHOMXe-
CTBEHHO aTepPOCKNEPOTUYECKU U3MEHEHA CO CHUMKEHHbIM KPOBOTO-
KOM).

®oHoBoEe 3abon1eBaHMe: apTepuanbHas runepteHsus Il ctaguu,
puck 4.

OCNoXHEHMA: XPOHUYECKan cepAeyHas HegoCTaToYHOCTL (XCH)
IIA ctagum, ®K Il no NYHA.

Mpv BbIGOPE TAaKTUKKU PEBACKYIAPM3ALLMM MMOKAPLAA OTMEYEHO,
yto MKA anddy3HO aTepoCKNEePOTUYECKU M3MEHEHA, C1abo Pa3BMTa,
HeZOCTaTOYHOro AMAMETPa, HEMPUrogHa 418 MPAMOro LYHTUPOBa-
HWA, NO3TOMY pPELLEHO BbINOJIHUTL MAaMMAPO-KOPOHAPHOE LWYHTUPO-
BaHue MMKB » aopTo-KOpOHAapHOE ayTOBEHO3HOE LWYHTUPOBaHWE
BeTBM Tynoro Kpas (BTK) OB B ycN0BMAX UCKYCCTBEHHOTO KPOBOOBpa-
wenus (MK), kpoBaHOW x0N00BOM Kapauonaeruu. YuuToisasn HeBO3-
MOKHOCTb LWYHTMPOBaHMA MKA 1 Hannume Kn3HecnocobHOro, Ho He
GYHKUMOHMPYIOWEro MMOKapAa No AaHHbIM CUHXPO-ODIKT B 3ToOM
30He, NPUHATO pelueHre gononHnTb KL meTogukoi KOp/leoH Il ¢ ue-
Nbl0 CTUMYNALMU 3KCTPAKapAManbHOM pPeBACKyNApU3aLmMnM MMOKapaa
B 30He 33/Hel 1 60KoBOW cTeHOK JIHK. Onepauus 1 paHHUIA mocneone-
PaLMOHHbIN Nepuog NpoTeKanm 6e3 ocobeHHoCTEN.

CuHXpo-ODIKT Ha 6 cyTKM nocne onepaumm: CUMHTUMrpaduye-
CKME NPU3HAKM IOKAZIbHOTO CHUXeHMA nepdysnn B 061acTv 3asHen
CTEHKM, COOTBETCTBYIOLLME TMBEPHUPOBAHHOMY MMOKApAY YKa3aHHOM
NoKanusauun. 3oHa nopaxkeHnsa okono 15%. OTmevaeTca NonoXKu-
TeNbHasA AMHAMMKa B N1aHe HOpManusaumm nepdysmm B nokoe B 06-
NnacTu nepegHelt u 6okoBol cteHok NIXK (puc. 7).

1t clinical case: CABG, supplemented by the YurLeon
Il technique

Patient S., 71 years old, was admitted to the Pirogov Na-
tional Medical and Surgical Center with complaints of the
shortness of breath, squeezing pain in the region of the heart,
appearing after minor physical exertion, alleviating at rest and
after taking nitrates. From the anamnesis it is known that he
has been suffering from arterial hypertension for more than 20
years, with maximum blood pressure up to 240/100 mm Hg, he
is adapted to blood pressure 150/90 mm Hg. Exercise tolerance
is reduced. During the last 6 months, he noted the appearance
of shortness of breath during minor physical exertion, which
was relieved at rest, squeezing left-sided chest pain during ex-
ercise. Coronary angiography (CAG) revealed multiple lesions of
the coronary arteries (Fig. 4, 5). After consultation by a cardiac
surgeon, CABG surgery was recommended.

Echocardiography: Interventricular septum (IVS) — 1.2 cm;
posterior wall — 1.3 cm; end diastolic volume (EDV) — 90 ml; end
systolic volume (ESV) — 50 ml; LVEF — 45% (Simpson). Regional
systolic function of the left ventricle (LV) is impaired: hypokine-
sia of the inferior wall. No hemodynamically significant pathol-
ogy was found on the mitral, tricuspid and pulmonary valves.

Synchro-SPECT: Presence of a perfusion defect in the ante-
rior, anterolateral, posterior walls with extension to the posterior
part of the IVS and the posterolateral LV wall. General perfusion
defect was up to 30%. Signs of pronounced hibernation in the
posterior wall region (partially at all levels) with extension to the
posterior part of the IVS and the posterolateral LV wall (Fig. 6).

Determination of QoL according to the SF-36 question-
naire: In the preoperative period, when assessing QolL, the main
indicators were at a low level; the total indicator of general
physical well-being was 23.81 points (maximum — 100 points),
general mental well-being — 46.97 (maximum — 100 points).

Based on complaints, anamnesis, and examination data, a
clinical diagnosis was made:

The main disease: CAD, stable angina pectoris, functional
class Ill. Stenotic atherosclerosis of the coronary arteries (70%
stenosis of the main LCA, 90% stenosis of the proximal and
60% stenosis of the middle LAD, 80% stenosis of the middle
DA, 60% stenosis of Cx, the RCA is stenosed by 90%, poorly de-
veloped, with multiple atherosclerotic changes with reduced
blood flow).

Co-morbidity: Arterial hypertension, stage Ill, risk score — 4.

Complications: Chronic heart failure (CHF) stage IIA, func-
tional class Il according to NYHA.

When choosing the tactics of myocardial revascularization,
it was noted that the RCA is diffusely atherosclerotic, poorly
developed, having insufficient diameter, unsuitable for direct
shunting; therefore, it was decided to perform coronary by-
pass with left internal mammary artery (LIMA) of the LAD and
aorto-coronary bypass with saphenous vein graft of the obtuse
branch (OB) of the Cx under the cardiopulmonary bypass (CPB)
and cold blood cardioplegia. Considering the impossibility of
shunting the RCA and the presence of a viable, but not function-
ing myocardium according to synchro-SPECT data in this area, it
was decided to supplement CABG with the YurLeon Il technique
in order to stimulate extracardial myocardial revascularization in
the area of the posterior and lateral LV walls. The operation and
the early postoperative period were uneventful.
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Puc. 7 CuHxpo-O®P3IKT nayueHma C. yepes 6 OHell nocne onepayuu

Fig. 6 Synchro-SPECT of patient S. before surgery

IxoKT Ha 6 cyTkun nocne onepaummn: MM — 1,2 cm; 3agHAA CTEH-
Ka — 1,3 cm; KOO — 100 mn; KCO — 52 mn; OBNXK — 48% (Simpson).
PervoHanbHaa cuctonuueckas dyHkuma JIXK HapyleHa: rMnokuHes
HUKHEIN CTEHKM, HOBbIX 30H TMMOKMHE3a He BbIABNEHO. [eMOoAMHAMMU-
YECKM 3HAUMMOW MaToNOMUM Ha MUTPaNbHOM, TPUKYCNUAANBHOM M
NEroyHOM KnanaHax He BbIABNEHO.

B yA0BNeTBOPUTENBHOM COCTOAHWUM BO/IbHOW BbINUCAH Ha 7 cyT-
KW nocne onepauyn.

Yepes 1 rog, naupueHT ocMOTpeH aMbynaTopHo, OTMeYeHa nono-
KUTeNbHaa AMHaMUKa B BUAE OTCYTCTBUA NMPUCTYNOB CTEHOKAPAWM U
OABILLKM, YBENYEHNA TONEPAHTHOCTU K GU3UUECKOIN HArpysKe, HOp-
Manun3auum apTepuanbHOro AaBneHus, nosbileHna pabotocnocob-
HOCTH.

CuHXpo-O®IKT yepes 1 rog nocne onepaupm: CUMHTUIPadu-
YecKne Npu3HaKku rmbepHUPOBAHHOTO MMOKapAa B 06/1aCTU 3aHel
CTEHKM (YacTUYHO cpeaHue 1 6asanbHble cermeHTbl). ObLLan 30Ha rv-
nonepdysun 8o 5%. NMonoxutenbHaa AMHAMUKA B BUAE YNyULIEHWUA
nepdysun B 061acTi 3agHen cteHkn JIXK (puc. 8).

IxoKr uepes 1 rog nocne onepaummn: MK — 1,2 cm; 3agHAn
cTeHKa — 1,2 cm; KOO — 95 mn; KCO — 40 mn; ®BJIK — 57% (Simpson).
MonoxwuTenbHaa AMHAMKMKa NO CPAaBHEHMIO C paHHWUM Mocaeonepauy-
OHHbIM NEePUOLOM: YNyYLLEHUE PErMOHANbHOMN CUCTONMYECKOW dYHK-
UMM HUMKHEN cTeHKu JTK.

Onpegenenne KX no onpocHuKy SF-36 yepes 1 rog nocne one-
pauuu: B CPaBHEHWM C A00ONEPALUOHHBIM MEPUOAOM MPOMU3OLLNO
3HAYMMOE YBEe/IMYEHINE OCHOBHbIX MOKa3aTesell KauecTBa Xu3Hu (puc.
9). CymmapHblii nokasatenb obuiero ¢usnyeckoro 6naronosnyyms
yBenmunnca ¢ 23,81 go 53,97 (makcumanbHo — 100 6annos), obuiero
AywesHoro 6narononyumnsa — ¢ 46,97 po 47,57 (makcumanbHo — 100
6annos).

KopoHapowyHTorpadusa uepes 1 rog nocne onepauuu: aytoap-
TEPUaNbHbBIN LWYHT OT IEBOI BHYTPEHHEN rpyaHoii apTepun (J1IBIA) K
MMB ¢pyHKLMOHMpYET. BbisiBneHbl cGOPMUPOBAHHbIE AONONHUTEb-
Hble cocyaucTble BeTem oT JIBIA (puc. 10). AyToBeHO3HbIN WyHT K BTK
OKK/H03MPOBaH.

®YHKLMOHMPOBaHME TONBbKO ayToOapTEPUANbHOTO LWYHTA K
MMB, Tpomb03 ayToBEHO3HOrO LWyHTa K OB, 0blee ynydyweHue
K/IMHUYECKOW KapTWHbI NaLyeHTa (OTCYTCTBUE MPUCTYMOB CTEHOKAp-
ZUM 1 OABILLKM, YBENUYEHWE TONEPAHTHOCTU K GU3NYECKOM Harpyske,
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Fig. 7 Synchro-SPECT of patient S. 6 days after surgery

Synchro-SPECT on the 6™ day after surgery: Scintigraphic
signs of a local perfusion decrease in the posterior wall region,
corresponding to the hibernated myocardium of the indicated
localization. The affected area is about 15%. There is a positive
dynamics in terms of normalization of perfusion at rest in the
region of the anterior and lateral LV walls (Fig. 7).

Echocardiography on the 6" day after surgery: IVS — 1.2
cm; posterior wall — 1.3 cm; EDV — 100 ml; ESV — 52 ml; LVEF
— 48% (Simpson). Regional LV systolic function is impaired: hy-
pokinesia of the inferior wall, no new zones of hypokinesia were
identified. No hemodynamically significant pathology was found
on the mitral, tricuspid and pulmonary valves.

The patient was discharged in a satisfactory condition on
the 7t day after the operation.

After 1 year, the patient was examined in the clinic, there
was a positive dynamics in terms of the absence of angina and
shortness of breath, increased exercise tolerance, normalization
of blood pressure, and increased working capacity.

Puc. 8 CuHxpo-OP3IKT muokapda nayueHma yepe3 1 200 nocae one-
payuu KLLI+Op/leoH 11l

Fig. 8 Synchro-SPECT of the patient’s myocardium 1 year after
CABG+YurLeon Ill surgery.
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Puc. 9 lNokazamenu KX nayueHma C. do onepayuu (cuHul) u yepe3 1
200 nocne KLL+t0Op/leoH Il (kpacHsili): PF — ghusuyeckoe hyHKUUOHU-
posaHue; RP — ponesoe (pyHKUUOHUPOBAHUE, 0bYC108/1eHHOe Pu3u-
yeckuM cocmoaHuem,; BP — 6onb; GH — obuwiee cocmosHue 300p08bA;
VT — HU3HeHHaa akmueHocmb; SF — coyuanbHoe (yHKUUOHUPOBa-
Hue;, RE — ponegoe yHKUUOHUPOBaHUe, 06yc/08/1eHHOe IMOYUO-
HanbHbIM cocmosHuem,; MH — ncuxuyeckoe 300posbe

Fig. 9 Indicators of QoL of patient S. before surgery (blue) and 1 year
after CABG+YurlLeon Il (red): PF — physical functioning; RP — role
functioning due to the physical condition; BP — pain; GH — general
health; VT —vital activity; SF—social functioning; RE — role functioning
due to the emotional state; MH — mental health

HOpManu3aumsa apTepuanbHOro JasneHus, NoBbiweHWe paboTtocno-
cobHOCTH), BOCCTaHOBNEHWE Nepdy3un U GYHKLWKM MO pesynbTaTam
cMHXPO-ODIKT n IxoKl M BbIABAEHWE 3KCTPAKapAMAsIbHOTO Kpo-
BocHabxeHusa /1K — BCE 3T0 AeMOHCTpUpYeT pesynbTat GopMmupoBa-
HWA COCYANCTbIX aHACTOMO30B MeX/y KOPOHAPHbIM PyCOM U OKpY-
KAIOLMMM TKaHAMM nocne gononHenus KL metoamkoii KOp/leoH llI.

Il KnuHnyeckuit npumep: msonmposaHHoe KLU (6e3 BbI-
noaHeHus metoaunku FOp/leoH 1)

MauuenT A., 51 roa, noctynun 8 HMXL, um. H.WU. Nuporosa c xa-
nobamm Ha ogblwKy, 6onmn B 0bnactv cepaua AaBALLEro xapakTepa,
BO3HMKaloLMe NpW He3HaUYMTeNbHON GU3MYecKoii Harpyske, Kynupy-
loLMeca B MOKOe U Npu Npuéme HWUTpaToB. M3 aHamHesa M3BeCTHo,
YTO CTPAZAET apTepUaNbHO TMNepTeH3nel ganTenbHoe Bpems. bom
B 06/1acTM cepala NoABMAUCL OKO/IO 2 NEeT Hasad. Pesynbtatbl KAT
npeacrasneHsbl Ha puc. 11 1 12.

IxoKl: MXIM — 1,2 cm; 3agHAa cteHka — 1,2 cm; KOO — 130 mn;
KCO — 62 mn; ®BNIXK — 52% (Simpson). PernoHanbHas cUCTONMYECKan
bYHKUMA JTHK HapyLieHa: TMNOKMHE3 HOKOBOW CTEHKM.

CuHXpo-ODIKT: Hannume pedekta nepdysmm B obaactn Hoko-
BOM CTEHKM C pacnpocTpaHeHVem Ha 3afHtolo yactb MXKTI v 3agHe-
60oKoByto cTeHKy JIXK. 06wt pedekt nepdysumn — 1o 10%. MpusHakm
BblpaXKeHHOW rubepHaLmm B 06nact GOKOBOW CTEHKM (YacTUUHO Ha-
3a/lbHble U CpeaHue cermeHTsl) (puc. 13).

Onpegenenne KX no onpocHuky SF-36: B goonepalMOHHOM
nepvoge npu oueHke KX ocHoBHble nokasaTenu BbinM Ha HU3KOM
YPOBHE; CyMMapHbI NoKasaTenb oblwero gpusnyeckoro baaronosny-
uma coctasun 31,28 6annos (MakcumanbHo — 100 6annos), obuiero
AywesHoro bnarononyuns — 40,16 (makcumanbHo — 100 6annos).

Ha ocHoBaHWM anob, aHaMHe3a, AaHHbIX 06cnenoBaHna Bbin
MOCTaB/EH KNMHUYECKMUI ANarHo3:

Synchro-SPECT 1 year after surgery: Scintigraphic signs of
hibernated myocardium in the posterior wall region (partly in
the middle and basal segments). The total area of hypoperfu-
sion is up to 5%. Positive dynamics in terms of improved perfu-
sion in the area of the LV posterior wall (Fig. 8).

Echocardiography 1 year after surgery: IVS — 1.2 ¢cm; poste-
rior wall — 1.2 cm; EDV — 95 ml; ESV — 40 ml; LVEF — 57% (Simp-
son). Positive dynamics in comparison with the early postopera-
tive period: improvement of regional systolic function of the LV
inferior wall.

Determination of QoL according to the SF-36 question-
naire 1 year after the operation: In comparison with the pre-
operative period, there was a significant increase in the main
indicators of the QoL (Fig. 9). The total indicator of general
physical well-being increased from 23.81 to 53.97 (maximum —
100 points), general mental well-being — from 46.97 to 47.57
(maximum — 100 points).

CAG 1 year after surgery: LIMA graft to LAD is functioning.
The formed additional vascular branches from LIMA were re-
vealed (Fig. 10). The autovenous shunt to the OB is occluded.

Functioning of sole LIMA graft to LAD, thrombosis of an
autovenous shunt to Cx, a general improvement in the patient’s
clinical picture (absence of angina and shortness of breath, in-
creased exercise tolerance, normalization of blood pressure, in-
creased working capacity), restoration of perfusion and function
based on the results of synchro-SPECT and echocardiography
and the identification of extracardiac blood supply to the LV —all
these features demonstrates the result of the formation of vas-
cular anastomoses between the coronary network and the sur-
rounding tissues after the application of CABG with the YurLeon
Il technique.

2" clinical case: Isolated CABG (without performing the
YurLeon lll technique)

Patient A., 51 years old, was admitted to the Pirogov Natio-
nal Medical and Surgical Center with complaints of shortness of
breath, squeezing pain in the cardiac region, arising during minor
physical exertion, ending at rest and after nitrates intake. From

Puc. 10 KopoHapowyHmozpagus Yepes 1200 nocse onepayuu: MHO-
HecmeeHHbie cocyoucmele semesu om JIBIA (ykasaHsl cmpenkamu)

Fig. 10 CABG 1 year after surgery: Multiple vascular branches from
LIMA (indicated by arrows)
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OcHoBHoe 3abonesaHue: UBC, cTabunbHana cteHoKapausa Il OK.
CTeHO3MpYIOLWMIA aTePOCKAEePO3 KOPOHAPHbIX apTepUii (CTeHO3 CTBO-
na NNKA 50%, MMKB — 80%, BTK — 80%, A — 60%).

doHoBoe 3abosieBaHue: apTepuanbHas runepTeHsus Il ctagum,
puck 4.

OcnoxHeHunsa: XCH IIA ctagun, OK Il no NYHA.

MPUHATO pelueHWe BbINOJHUTL aAyTOApPTEPUaNbHOE LUYHTUPO-
BaHue MMMKB c nomoLbto JIBIA, ayToBeHO3HOe WyHTUpoBaHue BTK.
Onepauys ¥ paHHUIA NOCNEeONEePaLMOHHbIN Nepuog, npoTtekanu bes
0cobeHHOCTEN.

CuHxpo-OD3IKT Ha 7 cyTKM nocne onepawmMmn: 0TMeYaeTca noso-
JKWUTE/IbHasA AMHaMMKa — YMeHbLLIEHWE 30Hbl AedeKTa nepdysum B 06-
nacti 6okoBoit cTeHKU. 06LWwmMit aedekT nepdysnm — 4o 5-7%. MpusHa-
KM BblpaskeHHoOI rmbepHaumm B 061acT 60KoBOI cTeHKu (puc. 14).

9xoKI Ha 7 cyTkm nocne onepaumn: MK —1,2 cm; 3agHAA CTeH-
Ka — 1,2 cm; KOO — 137 mn; KCO — 63 mn; PBIXK — 54% (Simpson).
OTmeyaeTcs runokuHes 6oKoBoi cTeHku JIK.

Yepes 12 mecaueB NaLMeHT NOCTYNW/ B OTAENEHNE KapaMoio-
UK C Kanobamu Ha NOABAEHWUM NPUCTYNOB CTEHOKAPAWM NP 3HAUN-
TeNbHOW GU3NYECKOIN HArpysKe, OAbILLKY, KYNUPYIOLWMXCA B NOKOE.

CuHxpo-OP3IKT yepes 1 rog nocne onepaumm: cUMHTUrpadu-
YyecKkue NpusHaku rmbepHNpPOBaHHOrO MMOKapAa B 0bnacTn 3agHen
CTEeHKM (4acTMYHO cpefHue 1 6a3anbHble cermeHTbl). O6LLas 30Ha rv-
nonepdysum ao 20%. OTMeyaeTca OTpULATENbHAA AMHAMMKA B N1aHe
YBENIMYEHMA 30HbI rMnonepdy3nm B NoKoe B 06/1acT GOKOBOI CTEHKM
XK (puc. 15).

Puc. 12 Cxema nopaxceHus KOpoHapHsix apmepul

Crenoa ceona fIKA 50%
Cresos fIA G0%
!

| Cresson MK o BO%

|
| Crewaa BTH B0%

Fig. 12 Scheme of lesions of the coronary arteries (50% stenosis of

the main LCA, 60% stenosis of the DA, stenosis of the LAD up to 80%,
stenosis of the OB 80%)
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Puc. 11 KAl nayueHma A. A, B—6acceliH
JIKA: cmeHo3 50% cmeona J/IKA, [TMMB
Oupy3Ho usmeHeHa, cmeHo3bl 00 80%,
BTK Qughgpy3Ho amepocknepomuyecku
usmeHeHa, cmeHo3bl 0o 80%, 1A — cme-
Ho3 60%; C— bacceliH [1KA

Fig. 11 CAG of patient A. A, B — LCA
bed: 50% stenosis of the main LCA, LAD
diffusely changed, stenosis up to 80%,
OB diffusely atherosclerotic, stenosis up
to 80%, DA — 60% stenosis; C— RCA.

the anamnesis it is known that he suffers from arterial hyperten-
sion for a long time. Pain in the cardiac region appeared about 2
years ago. The CAG results are shown in Fig. 11, 12.

Echocardiography: IVS — 1.2 cm; posterior wall — 1.2 c¢m;
EDV — 130 ml; ESV — 62 ml; LVEF — 52% (Simpson). Regional LV
systolic function is impaired: lateral wall hypokinesia.

Synchro-SPECT: Presence of a perfusion defect in the lateral
wall region with extension to the posterior part of the IVS and
the posterolateral LV wall. The general perfusion defect is up to
10%. Signs of pronounced hibernation in the lateral wall region
(partially basal and middle segments) (Fig. 13).

Determination of QoL according to the SF-36 question-
naire: In the preoperative period, when assessing QolL, the
main indicators were at a low level; the total indicator of gen-
eral physical well-being was 31.28 points (maximum — 100
points), general mental well-being — 40.16 (maximum — 100
points).

Based on complaints, anamnesis, examination data, a clini-
cal diagnosis was made:

The main disease: CAD, stable angina pectoris, functional
class Ill. Stenotic atherosclerosis of the coronary arteries (50%
stenosis of the main LCA, LAD —80%, OB — 80%, DA — 60%).

Co-morbidities: Arterial hypertension, stage Ill, risk score — 4.

Complications: CHF stage IIA, functional class Il according to
NYHA.

Puc. 13 Cutxpo-O®3KT nayueHma A. 0o onepayuu

Fig. 13 Synchro-SPECT of patient A. before surgery
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Puc. 14 CuHxpo-O®3KT nayueHma A. yepes 7 OHell nocse onepayuu

Puc. 15 CuHxpo-O®3KT muokapda nayueHma A. yepe3 1 200 nocne
onepayuu KL

Fig. 14 Synchro-SPECT of patient A. 7 days after surgery

IxoKr uyepes 1 rog nocne onepaumm: MXIM — 1,2 cm; 3agHAs
cteHKa — 1,2 cm; KOO — 140 mn; KCO — 71 mn; OB —49% (Simpson).
OTpuuatenbHaa AMHAMUKA B BUAE YBEMYEHME 30HbI HapyLIeHUA pe-
TMOHA/NIbHOMN CUCTONMYECKON GYHKLMM BOKOBOM CTEHKM JTHK 1 CHUKe-
Hua ®B.

Onpegenenne KX no onpocHuky SF-36 yepes 1 rog nocne one-
pauuu: B CpPaBHEHWM C LOONEPALMOHHBIM NEPUOAOM NPOM3OLI0
YBE/NIMYEHME OCHOBHbIX NokasaTeneit KK (puc. 16). CymmapHblid no-

Puc. 16 lokazamenu KX nayueHma A. 0o onepauyuu (cuHuti) u yepes
1 200 nocne KLU (kpacHeili): PF — ghusudyeckoe @pyHKUUOHUPOBAHUE;
RP — ponesoe ¢hyHKUUOHUPOBAHUE, 06YC08/1EHHOE (HU3UYECKUM
cocmosHuem; BP — 6onb; GH — obuwee cocmosaHue 300posbd; VT —
WU3HEHHAA akmusHocme,; SF — coyuansHoe yHKUUOHUposaHue; RE
— pornesoe yHKYUOHUPoBaHUe, 00yCr081eHHOE IMOYUOHAIbHbIM
cocmosHuem; MH — ncuxuyeckoe 30oposse

MH EP

e b

Fig. 16 Qol indicators of patient A. before surgery (blue) and 1
year after CABG (red): PF — physical functioning; RP — role-based
functioning due to the physical condition; BP — pain; GH — general
health; VT —vital activity; SF — social functioning,; RE — role functioning
due to the emotional state; MH — mental health

Fig. 15 Synchro-SPECT of the myocardium of patient A. 1 year after
CABG surgery

The decision was made to perform LIMA to LAD bypass, au-
tovenous bypass grafting of the OB. The operation and the early
postoperative period were uneventful.

Synchro-SPECT on the 7t day after the operation: There was
a positive dynamics — a decrease in the area of the perfusion de-
fect in the lateral wall region. The general perfusion defect was
up to 5-7%. Signs of pronounced hibernation in the lateral wall
region (Fig.14).

Echocardiography on the 7t day after surgery: IVS — 1.2 cm;
posterior wall — 1.2 cm; EDV — 137 ml; ESV — 63 ml; LVEF — 54%
(Simpson). There was hypokinesia of the LV lateral wall.

Puc. 17 KopoHapowyHmoepagus yepes 1 200 nocae onepayuu: A —
wyHm JIBIA k [IMXB ¢pyHKyuoHUpyem; B — aymoseHo3HbIl WyHm K
BTK He koHmMpacmupyemcs (OKK/K3Upo8aH)

Fig. 17 CAG 1 year after surgery: A— LIMA shunt to LAD is functioning;
B — autovenous shunt to the OB is not contrasted (occluded)
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KasaTenb 0buero ¢pusnyeckoro bnarononyums nusmenuncs ¢ 31,28 no
46,96 (MmakcumanbHo — 100 6annos), obuiero aylwesHoro 6aaronony-
yus: ¢ 40,16 o 46,79 (makcumanbHo — 100 6annos).

KopoHapowyHTorpadusa yepes 1 rog nocne onepauuu: aytoap-
TepuanbHbli WYHT JIBIA K NTIMMKB GyHKLUMOHMPYET; ayTOBEHO3HbIN
WYHT K BTK okkAto3mposaH (puc. 17).

B paHHem nocneonepauMoHHOM Nepuoje y naumeHTa oTmeya-
€TCA y/yylleHne COKpaTUMOCTH, Nnepdy3nm, OCHOBHbIX NOKa3aTenen
K. OfHaKo B AMHAaMUMKe Yepes rof BblABNEHO HEKOTOPOE CHUMKEeHMe
®BJ1K, yBennyeHue 30Hbl gedekta nepdysnm mumokapapa. Mpu ok-
KNHO3UM ayTOBEHO3HOIO LUYHTA, BbiABAEHHOro Npu KAI, mexaHu3mbl
9KCTPaKapAManbHOrO KPOBOCHAGXEHWA He 3afeiCTBOBaHbI (BbINoA-
HsANoCb M3oampoBaHHoe KLU 6e3 npumeHeHus metoamku lOp/leoH lll).

B HMXL, um. H.W. Muporosa KombuHMpoBaHHble onepauum KL
¢ meToaukoi HOp/leoH Il BbinonHatoTca ¢ 2017 r. MpeacTaBneHHble
B CPaBHUTENIbHOM acnekTe 2 KAMHWUYECKUX Cyyas CBUAETENbCTBYIOT
0 cnepywowem. Y naumeHTa, nepeHécwero KLU, gononHeHHbIM meTo-
ko tOp/leoH I, HecMOTPA Ha OKKNO3MIO LWYHTA, OTMEYAETCA YayY-
LeHMe OCHOBHbIX nMokasaTenen KK, ysennueHne OB/, cHUKeHne
AedekTa nepdysnm myrokapaa B OTAANEHHbIE CPOKM MOCNE OnepaLyn.
B cnyyae ¢ usonmposaHHbim KLU B 6amxKaliem nocneonepauyoHHOM
nepuoge otmevaetcs ynydwenune ®B/TK, nepdysum muokapaa. Oa-
HaKO B OTZANEHHble CPOKM Nocne onepaLyu 3TM NOKa3aTeNn CHU3N-
nucb. KK naumenTa, neperécwero nsonmposaHHoe KLU, yayywmnnocb
B MEHbLUEN CTeNeHN No CPaBHEHMIO C 6ONbHbBIM, KOTOPOMY BbIMO/HS-
Nacb PeBacKkynapu3aLmMa Mnokapaa ¢ metogurkon tOp/leoH lll.

3AKNIOYEHUE

Takum 06pasom, KLU, gononHeHHoe meToamkoii KOp/leoH lll, sig-
naetca 6onee appeKTUBHLIM M 6E30NACHBIM METOLOM XMPYPIrUYECKO-
ro neveHusn naumeHTos ¢ MBC v anddysHbIM NoparkeHnem KOpoHap-
HOrO pycnia, He CONPOBOXAAETCA Pa3BUTUEM OCNONKHEHWI B PaHHEM
nocneonepaLyoHHOM Nepuoae, No3BoAseT YyYlWUTb OTAANEHHblE
pe3ynbTaThl ONepaLuu 1 NPakTMYecKkn He TpebyeT JONONHUTENbHDBIX
BPEMeHHbIX M pUHAHCOBbIX 3aTpaT. Henpsamas peBackynsapusaLums no-
3BONAET YNYYLIMTb Nepdy3nio U COKPATUMOCTb MUOKapaa 3a CHET A0-
NOJIHUTENbHbBIX IKCTPAKAPAMANBHBIX UCTOYHUKOB KPOBOCHabKeHUsA. B
nepcneKkTMBE Mbl PaccyUTbiBAaEM, YTO nporpamma Hp/leoH Ill 6yaet
NPUMEHATBCA Y TAXKENON KaTeropuu 60/IbHbIX C HELLYHTabenbHbIMM
KOPOHapHbIMKU apTEPUAMM KaK CaMOCTOATENbHAA MUHUMHBA3MBHAA
npoueaypa.

After 12 months, the patient was admitted to the cardiology
department with complaints of the onset of angina attacks with
significant physical exertion, shortness of breath, which were re-
lieved at rest.

Synchro-SPECT 1 year after surgery: Scintigraphic signs of
hibernated myocardium in the posterior wall region (partly mid-
dle and basal segments). The total area of hypoperfusion is up to
20%. There is a negative dynamics in terms of an increase in the
zone of hypoperfusion at rest in the area of the LV lateral wall
(Fig. 15).

Echocardiography 1 year after surgery: IVS — 1.2 cm; poste-
rior wall — 1.2 cm; EDV — 140 ml; ESV — 71 ml; LVEF — 49% (Simp-
son). Negative dynamics in the form of an increase in the zone of
impairment of the regional systolic function of the LV lateral wall
and a decrease in LVEF.

Determination of QoL according to the SF-36 question-
naire 1 year after the operation: In comparison with the preo-
perative period, there was an increase in the main indicators of
QoL (Fig.16). The total indicator of general physical well-being
changed from 31.28 to 46.96 (maximum — 100 points), general
mental well-being: from 40.16 to 46.79 (maximum — 100 points).

CAG 1 year after surgery: LIMA graft to LAD is functioning;
the autovenous shunt to the OB is occluded (Fig. 17).

In the early postoperative period, the patient has shown
an improvement in contractility, perfusion, and the main indica-
tors of QoL. However, the dynamics after a year revealed a slight
decrease in LVEF, expansion of the zone of myocardial perfusion
defect. In case of occlusion of an autovenous shunt detected in
CAG, the mechanisms of extracardiac blood supply are not in-
volved (isolated CABG was performed without application of the
YurLeon Il technique).

In the Pirogov National Medical and Surgical Center, com-
bined CABG and YurLeon Il operations have been performed
since 2017. The two clinical cases presented in a comparative as-
pect indicate the following: in a patient undergoing CABG, sup-
plemented by the YurLeon Il technique, despite the occlusion of
the shunt, there was an improvement in the main indicators of
Qol, an increase in LVEF, a decrease in myocardial perfusion de-
fect in the long term after surgery. In the case of isolated CABG at
the immediate postoperative period, there was an improvement
in LVEF and myocardial perfusion. However, in the long term after
the operation, these indicators decreased. The QoL of the patient
who underwent isolated CABG improved to a lesser extent com-
pared to the patient who underwent myocardial revascularization
using the YurLeon Ill technique.

CONCLUSION

Thus, CABG, supplemented by the YurLeon Il technique, is a
more effective and safe method of surgical treatment of patients
with diffuse CAD, which is not accompanied by the development
of complications in the early postoperative period, allows to im-
prove long-term results of the operation and practically does not
require additional time and financial costs. Indirect revasculariza-
tion improves myocardial perfusion and contractility due to ad-
ditional extracardiac sources of blood supply. In the future, we
expect that the YurLeon Il program will be used in the category
of severely ill patients with non-shuntable coronary arteries as an
independent minimally invasive procedure.
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IO0Ouaemn

OEBOHAEB ONIMMAOH TEMYPOBWY
00KmMop MedUUUHCKUX HayK, npogeccop

60 net co AHA poXKAeHUA

i i

18 urons 2021 roga ucnonHunock 60 NET CO AHA POXKAEHMA U 37 NeT NeAarornieckom, HayYHo 1 obLLECTBEHHOW AEATENbHOCTU AOKTOPa Meau-
LIMHCKMX HayK, Npodeccopa Kadeapbl aHaTOMWUM YeNoBEKa U TATUHCKOW MeAMLIMHCKON TepMuHoNorMn nmenmn A.A. Paxumosa [leBoHaeBa OnumaskoHa
Temyposuya.

[Oesoraes O.T. pogunca 18 utona 1961 roga B cene 3upaku Kynsabcekoit obnactu, B cembe cayalmx. B 1978 rogy, nocne oKoHYaHWsA cpegHeit
Wwkonbl Ne 13, noctynun Ha nevebHbiit dakynbteT TTMU um. Abyanu nbHu CuHo. Mo okoHYaHWK By3a B 1984 rogy TpyLOBYIO AeATENbHOCTb OH Hayan B
[LOMIKHOCTU accUCTEHTa Kadeapbl HOPMANbHOKM aHaTOMMM IE4EBHOTO U CTOMATONOMMYECKMX GaKyIbTETOB.

B 1987 rogy OnvmaxoH TeMypoBuWY 3a4MCIeH acnMpaHTOM Kadeapbl aHaTOMMK YeNoBEKA 1e4ebHOro M cTomaTtonormyeckoro dakynstetos TTMU
M. Abyann nbHu CuHo. Nog pyKoBOACTBOM AOKTOPa MEAMULMHCKMX HayK, Npodeccopa ITuHreHa /lbBa Edumosmya B 1992 rogy 3alumMTa KaHAMAATCKYO
auccepTaumio «Mopdonorma cocyamucToro pycia noyky npu oxnaxaeHnn» 8 Hosocmbupckom OpaeHa Tpyaosoro KpacHoro 3HaMeHU MeayLyHCKOM
MHCTUTYTe. ocne 3almThbl AuccepTaLmmn paboTan B AOMKHOCTM acCUCTEHTa Kadeapbl aHaTOMUK YenoBeka.

C 1994 roga no 2008 roapbl OH ABAANCA AOLEHTOM Kadeapbl aHaTOMUK Yyenoseka um. fl.A. Paxumosa. B 2007 rofly 3alumMTuUA SOKTOPCKYIO AUC-
cepTaumio «CTPYKTYpHO-GYHKLMOHANbHbIE XapaKTEPUCTUKU U 0COBEHHOCTM MopdoreHesa NMMAOUAHOTO annapaTa MOYEBbLIBOAALLMX NyTel B HOpMe
1 NP BO3AENCTBMM XONOA0BOMO CTPECCa U BbICOKOTOPbA» B AMCCEPTALMOHHOM coBeTe npu HoBocnbupckom OpaeHa Tpyaosoro KpacHoro 3HameHm
MeANLIMHCKOM YHUBEpCUTETE.

B 2008 rogy Ha KOHKYPCHOM OCHOBE Bbl M3bpaH 3aBeaytoWMM Kadeapoit aHaTOMUK YeN0BEKa U NaTUHCKOTO A3blka um. fA.A. Paxumosa. C 2011
roga pabotan 3amecTuTeNem AeKaHa, 3aMecTUTENeM HauaNbHUKa Y4ebHOW YacTu, Haua/lbHUKOM y4eBHOW YacTu, [MaBHbIM CNELMUANUCTOM Mo JOroBOp-
HbIM onnaTam B yyebHoi yactn TTMY um. Abyanu nbHu CuHo. B HacTosLiee Bpema ABaseTca Npodeccopom Kadeapbl aHaTOMWUM YENOBEKA U TATUHCKOM
MeAMLMHCKOW TepMUHONOMMM MMeHM ALA. PaxumoBa.

€ 1985 no 1991 roapl oH NpenoAaBan no COBMECTUTENLCTBY B [yLaHOMHCKOM MEeAULMHCKOM YUUIULLE aHATOMMIO YE/0BEKA CTYAEHTaM BeYepHe-
ro OTAE/NEHNS CECTPUHCKOTO Aena. B 2000 roay y4acTBOBan B OpraHM3aLmu U OTKpbITUM NepBoit Kadeapbl « Mopdonormyeckux amcumnamH» s JywaH-
BUMHCKOM MEeAMLMHCKOM Konieaxe, KoTopoit 3aBegosan ¢ 2000 no 2004 rr.

[LesoHaeBbim O.T. onybavKoBaHbl 3 MoHOrpadumn, 8 MeToanYecknx pa3paboTok, Kype NeKLMiA, U B HAcTOALLEe BpemaA NOATOTOB/EH K U34aHMIO
aTnac-yyebHWK No aHaTOMMK 4R CTYAEHTOB MEANLMHCKUX BY30B M MEAMLMHCKUX Konneaxei. OH asnsetca asTopom 6onee 170 HayyHbIx paboT. MHo-
TFOKPATHO Obl/1 Y4aCTHUKOM U BbICTYNa C JAOKN3AaMM Ha Pa3NYHbIX Cbe3fax, KOHPEPEHLMAX U CUMMO3NYMaX Kak B Pecnybinke TafKUKUCTaH, Tak U B
pas/IMYHbIX cTpaHax mupa (benapycb, UpaH, KasaxctaH, KbiprbiacTaH, Poccus, Y36ekucTaH 1 ap.).

[JesoHaes O.T. ABAAETCA YIEHOM MeXKadeapanbHOM NPOBAEMHOM KOMUCCUM MO TEOPETUHECKUM MEAULMHCKUM AWUCLIMMNAMHAM, YIEHOM AMcCcep-
TaumoHHoro coseta 6D.KOA-057 no aHaTomuu 1 dusmonorum npu TTMY um. Abyanun nbHu CUHO, Y1eHOM YYEHOTO COBETA NeAMaTPUYEcKoro GpakysbTeTa.

OnumaxkoH TeMypoBMY — BbICOKOKBAIMOULMPOBAHHbBIN CNELMANNCT NO aHAaTOMMM YEI0BEK], TaNlaHT/IMBbIN Y4EHbI, MOpPdO/IOr, SKCNEPUMEHTa-
TOP, NPEKPaCcHbIV NeAaror 1 IEKTOp — OT/IMHAETCA NPUHLMNUANBHOCTLIO M TPEOOBATEbHOCTBIO K CEBE M OKPYKAIOLLMM, CKOOMHOCTbIO, MONOH SHEPTUK
U TBOPYECKMX 3amblc/ioB. OH YAOCTOEH 3BaHUA «OTIMYHUK 06pa3oBaHMA U Hayku PT» U NoMb3yeTcA yBaKeHWEM CBOMX KOJ/IET, YYEHWKOB, Apy3ei U
yuuteneu.

Pykosodcmeo Tad#UKCK020 20CydapcmeeHH020 MeOUYUHCK020 yHusepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuK AsuuyeHHbl» cepdeyHo no3opasasrom fesoHaesa OnumoHoHa Temyposuya ¢ obusneem U Henarom KpernKozo 300p0ebs,
OasnbHelwux ycrnexos 8 e2o Hesnézkom mpyode u cemeliHo20 cHacmos
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IO0Ounaen

OOVHAEBA NONA 3PKEHAXXAHOBHA
KaHOudam mMeOduYUHCKUX HAYK, doueHm

60 net co AHA poXKAeHUA

24 niona 2021 roga mucnonHunochk 60 NeT Co AHA POXKAEHUA Neaarory, AOUeHTY Kadeapbl rTMrMeHbl U 3Konorvm TaaxKMKCKOTo rocy4apCTBEHHOMO
MeaMLMHCKOro yHuBepcuTeTa M. Abyanm nbHu CuHo OguHaesoi Jlone dpKeHAKaHOBHE.

N.3. OgunHaesa poannach 24 wiona 1961 roga B cembe cayalmx. Mo okoH4aHUM nevebHoro pakynsteta TTMU um. Abyanm nbHu Curo B 1984
rogy bbina HanpasneHa B MeauLMHCKoe yuunuule r. OpaxoHukuaseabas, rae npopabotana npenogasatenem JIOP-6onesHelt U Gapmakonornm ao
1991 roga. B oktabpe 1991 roga bbina nepeBeseHa accUCTEHTOM Ha Kabeapy dapmakonorun TTMU um. Abyanm nbHu CuHo. B sTOT nepuog, Hapagy ¢
neAarornyeckoin AeaTebHOCTbIO, BbINOJHANA HAYYHO-UCCNIEA0BATENbCKYO PaboTy 1 0TBEYaNa 33 pasaen «J1eKapcTBEHHbIE NPenapaThl, BAMAOLWME Ha
LIeHTPaNbHYIO HEPBHYIO CUCTEMYY.

C 1995 no 2000 roabl paboTana 3amMecTUTENEM HaualbHUKa yuebHoro otaena TTMY um. Abyanu nbH1 CMHO, 0TBEYAsA 3a KauecTBeHHOE obecneve-
HUWe y4ebHOro npoLiecca yHUBepcuTeTa.

B 1999 rogy /1.3. OaguHaeBa nepesefeHa Ha JOMKHOCTb CTapLUero npenoaasatens Kadeapbl 0bLwelt rurueHbl 1 skonoruu TTMY um. Abyanu nbHu
CvHO. B 3TOM Xe rofly nocTynua B 3a04HYH0 acnUpaHTypy Ha Kadeapy obLLei rurveHbl 1 3Konorum U paboTana no TeMe KaHAMAATCKOW AUCCepTaLLmm
NoA, PyKOBOACTBOM JOKTOPA MEAMLIMHCKMX Hayk, npodeccopa babaesa AbayHanma babaeswnya. 28 aekabps 2002 roga 3aBepLUmMAa Hay4Hble UcCieoBa-
HUA 1 yCNELHO 3alUuTUAa AUCCepPTaLMio Ha Temy: «OCOBEHHOCTM YCIOBUI TPYAA U COCTOAHUE 340P0BbA PaBOTHUKOB FOPHO-TPAHCNOPTHOMO KOMI/IEKCa
LLleMEHTHOTO NPOW3BOACTBA B YCI0BUAX TafXKMKMCTaHaY.

C 2012 roaa HecKonbKo pas M3bupanack Mo KOHKYPCY Ha BaKaHTHYH AOMKHOCTb A0LEHTa Kadeapbl TMIMeHbl U SKO0MUK, rae 1 paboTaeT no HacTo-
Awee Bpemsa. C 2005 ropa asnaeTca y4ebHbIm goueHTom Kadeapsl, a ¢ 2008 o 2019 roaa bbina TakKe OTBETCTBEHHOM 3a Hay4YHO-MCCNEA0BATENLCKYIO
[eATenbHOCTb Kadeapbl.

3a Bpemsa paboTbl B yHMBepcuTeTe J1.3. OfMHaeBa npossuna cebs 3HaIOWMM, TPYAONOOMBBIM U O4EHb OTBETCTBEHHbBIM CMELMaNnUCTOM, besy-
NPEYHO BbINONHAOLWMM CBOM 0653aHHOCTU. OHa NO/Ib3YETCA 3aCNYKEHHBIM YBAXKEHUEM W aBTOPUTETOM CPeaM KONNEr U CTYAEHTOB YHUBEpCUTeTa. J1.3.
OauHaeBa BeAET NPaKTUYECKME 3aHATUA U YUTAET IeKL MM No npeameTy «O6Lan rurmeHa 1 3KoNorMsa» Ha BbICOKOM NpodeccoHanbHoM, y4ebHo-nesa-
rOrM4eckoM ypoBHe C NPUMEHEHWEM COBPEMEHHbIX MHTEPAKTUBHbIX METOA0B.

N1.3. OaMHaeBa aKTUBHO YYaCTBYET B Hay4YHOW U OBLLECTBEHHOM KU3HU YHUBEpPCUTETA. Mo €€ PyKOBOACTBOM CTYAEHTbI BbINOMHAIT UCCNEA0Ba-
Te/lbCcK1e paboTbl, NULLYT Hay4Hble pedepaTbl, y4acTBYIOT B HAY4YHO-NPAKTUYECKUX KOHPEPEHLMAX U 3aHUMALOT NPKU30Bble MecTa. OHa AB/IAETCA aBTOPOM
6onee 100 Hay4HbIX CTaTel, COAaBTOPOM OLHOTO Y4eBHMKA, ABYX KYPCOB NeKUmMii M Bonee 20 yuebHO-METOANYECKMX PEKOMEHAALMIA M nocobuid. Eé nno-
[0TBOPHanA AeATe/bHOCTb HEOAHOKPATHO OTMeYanach biarogapHocTbio pektopa TTMY um. Abyanu nbHun CuHo.

Pykosodcmeo TaOHUKCKO20 20CydapcmeeHH020 MeOUYUHCK020 yHugepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuUK AsuueHHbI» cepdevyHo no3opasndtom O0uHaesy Jlosy IpKeHOHAHOBHY ¢ tobuneem u xenarom eli 0012UX 1eM HU3HU,
ycnexos 8 mpydosoli desmesnbHocmu u cemeliHo2o 61020M0y4us
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Hexpoaor

LUAPANMOBA HUTUHA MUHXOXEBHA

27 utoHsA 2021 200a, 8 0eHb c80e20 62-1emusi, CKOHYAACb U38eCMHbIli
ncuxuamp pecrybauku, 00KMop MeOUYUHCKUX HAYK, Mpogeccop, OMau4HUK
30pasooxpaHeHus CCCP, omau4HUK HapoOHo20 0bpazosaHus Pecriybnuku
TadmcukucmaH, 3aeedyroulas Kaghedpoli ncuxuampuu U HaOPKoAo2UU UMEHU
npogpeccopa M.I. [ynamosa LLlapanosa HueuHa MuHxoxcesHa

LLlapanosa HurrHa MuHxokeBHa poaunack 27 uioHa 1959 roaa B ropoae Aywar6e. Mocne OKOHYaHWA cpesHel LWKO/bl OHA NOCTYMMAa Ha NepBbli Kypc 1e4ebHoro
dakrynsteta TTMU nmenun Abyanu bHM CUHO, KOTOPbIV C OTIMYMEM OKOHUMAA B 1982 rogy. B 1982-1984 rr. LLlapanosa H.M. oby4yanacb B KNMHWUYECKOM OpAMHaTYpeE Ha Ka-
despe NCMXMaTpUn U MeSULMHCKOMN NCUXONOMMM B 3TOM e UHCTUTYTe. B 1984-1993 rr. paboTana B PecrnybiMKaHCKOM K/IMHUYECKOM MCUXOHEBPOIOrMYECKOM AUCNaHcepe
BPAYOM-OPAMHATOPOM, 3aBefytoLel OTaeNeHMEM B CTaLMoHape. Bo3srnasnsana npodcoto3Hyo opraHnsaLmio MeauumMHCKUX paboTHuKos aucnarcepa. C 1993 no 1995 rr.
LLlapanosa H.M. sBnsnacb nepsbim raBHbIM BPayom PecnybanKaHCKOro AeTCKo-NoApoCcTKoBoro LieHTpa ncuxmyeckoro 340poBbA B I. [ywar6be. C 1995 no 1997 rr. — 3ase-
Aytowas kadeapo NCUXMATPUM U HAPKOAOTUM TafKMKCKOTO MHCTUTYTa NOCAEAUMNIOMHON NOATOTOBKU MEAULIMHCKMX KaapoB.

B 1986 roay, 6yayuvm covckatenem BececotosHoro HUM obweit n cynebHol ncuxmatpumn nmenn B. M. Cepbckoro, LWapanosa H.M. 3awuTtuna guccepraumio Ha COMcKa-
HWe YYEHON CTeneHn KaHANAATa MEAULMHCKUX HayK.

C 1997 no untoHb 2021 rr. Wapanosa H.M. aBnsnacb 3aBeaytoLeit Kadpeapoi NCUXMATPUKU U HapKoiorm umenn npodeccopa M.T. Fynamosa 8 TTMY nmeHn Abyanu
n6HU CuHO.

B 2002 ropy LLlapanosa H.M. ycnewHo 3awutiaa AUCCEPTaLMIO HAa COMCKaHMe YYEHOW CTEMEHM JOKTOPA MeAMLMHCKMX HayK B ropoge Mocksa, a B 2005 roay e
6b1710 NpUCYKAEHO YYEHOE 3BaHMe npodeccopa.

C 1999 no 2004 rr. cornacHo YKasy Mpe3sngeHTa Pecnybnvku TagskukuctaH Wapanosa H.M. pabotana 3amectutenem Npembep-mMmuHUCTPa Pecnybnvkm TagsKuku-
CTaH MO coupanbHbIM BONPOCaM, Hayke 1 cropTy. Byayun 3amectutenem Mpembep-muHUCTPa, Npodeccop LWapanosa H.M. Bnepsble B LieHTpanbHO-A3MaTcKoM pervoHe
co3gana Komuccmio no npasam pebéHka npu Mpasutensctse Pecnybinku TagsKMKUCTaH, BHECa 60/bLIOW BKAAA, B AeN0 NPOGUAaKTUKM U 6opbbbl ¢ BUY-nHbeKumei
B TafKMKUCTaHe, aBnanacb Npeaceaatenem HaumoHabHOMO KOOPAMHALMOHHOTO KomuTeTa no npodunaktnke CNMNLa npu NpasutenbcTee Pecnybanku TagKMKNUCTaH.

B 2004-2006 rr. LLlapanosa H.M. paboTtana 3amectutenem MMHUCTPA 34paBoOXpaHeHNA PecnybankM TagaKMKMUCTaH NO BOMPOCaM OXPaHbl 3l0POBbA MaTepu 1 pe-
6EHKa.

Mpodeccop Lapanosa H.M. asnsnack aBTopom 6onee 100 Hay4HbIX TPYAOB M CTaTbeM, B TOM YMC/Ee 2 YH4EOHWUKOB 415 CTYAEHTOB MEAMULMHCKMX BY30B, 3 MOHOrpa-
duin, 1 KHUrM, 6onee 90 Hay4HbIX CTAaTEN M TE3UCOB, 3 PALLMOHAIM3ATOPCKMX NpeanoKeHui, bonee 32 yuebHO-METOANYECKMX PEKOMEHAALMIA U NOCOBUIA, KIMHUYECKMX
PYKOBOACTB M NPOTOKO/I0B MO NCUXMATPUM U HAPKONOTUM, NOZ, €& HayYHbIM PYKOBOACTBOM NOAFOTOBNEHO 6 KAaHAMAATOB HayK.

Mopa pykosoacTeom npodeccopa Lapanosoit H.M. 6biau nposeaeHbl MacliTabHble Hay4Hble UCCIe0BaHMA B 06/1aCTU MHTOKCUKALMOHHDIX MCUX0308B, CYMLMAOB, 3a-
MECTUTENbHO TePaNMUU HaPKO3aBUCUMbIX MeTagoHOM. OHa HEOZHOKPATHO NpeacTasaana PecnybanKy TagKMKMCTaH Ha COBELLL@HUAX, HayYHbIX KOHbepeHLMsAX U Gopymax
B KayecTBe A0KNaZ4MKa B cTpaHax CHI, a TakKe B CTpaHax AanbHero 3apybexbs — ABcTpuu, lfepmanum, Januu, UHauu, Ucnanum, Nonblwe, CLUA, duannnunax, paHumm,
LBeiapum.

AKTMBHas BpayebHan 1 HayyHas aeaTtenbHocTb npodeccopa Lapanosoii H.M. coueTanuch ¢ npenosaBaTenbCKom geaTenbHoCTbto, ¢ 1997 no 2021 rr. oHa npenoga-
Bana «CyaebHYI0 NCUXMATPUIO» CTyAEHTaM lopuamndeckoro dakybTeta PoccuiicKo-TafKMKCKOrO CIaBAHCKOMO YHUBEPCUTETA.

C 1998 no 2008 rr. npodeccop LWapanosa H. M. paboTtana HewTaTHbIM FaBHbIM NCMXMATPOM MUHKUCTEPCTBA 34paBooXpaHeHus PT, ¢ 2008 no 2021 rr. agnsnacb
uneHom PecnybaunKaHCKoOM cyfebHO-NCUXMATPUYECKOW IKCNEPTHON KOMUCCUMN.

B 1998 rogy npv noasepxke MuHUCTepcTBa 34paBooxpaHerus PT LWapanosoit H.M. 6bi10 opraHusoBaHo PecnybavkaHckoe oblectBeHHoe obbeamHeHne «Coto3
NOAAEPKKM MCUXMYECKOTO 340P0BbA», KOTOPOEe OHa Bo3masnana Ao 2007 roga. NMpodeccop Wapanosa H.M. 6biia uneHom Accoumaumm « KeHLWmHbI HayKu TagKMKUCTa-
Ha», Npe3naeHTom obLLecTBEHHOTO ABuKeHNA «CneupanbHas OnMmnuaga» g aetei ¢ yMCTBEHHbIMU U GU3NYECKUMU HAPYLLEHWUAMM.

B 2000-2004 rr. Wapanosa H.M. aBnsnacb rnaBHbIM pefakTOPOM HAyYHO-NMOMNYAAPHOIO KypHana «3/0poBbe U HapogoHacenewue». B 2004-2009 rr. Bxoguna B
COCTaB KOMMUTETA MO NpUCyKaeHuto focyaapcTeeHHoM npemun PT umenn Abyanm nbHu CuHO B 061acTV HayKM M TeXHUKM Npu Akagemuu Hayk PT, ¢ 2010 no 2017 rr. AB-
NIANacb Y1eHOM KOMUTETA MO NPUCYKAEHMIO Npemnn Akagemun Hayk PT umenn E.H. Masnosckoro. Mpodeccop Wapanosa H.M. Takke aBasnack Y1eHOM peaKonnermm
Hay4HO-NPaKTUYECKMX XKYPHANOB «BeCTHUK ABULIEHHbI» U «ABYM 3yxan».

LLlapanosa H.M. HarpaxzaeHa OpaeHom «LWapad» Il ctenenu, MoyéTHbiM 3Hakom XVI ceccun BepxosHoro Coseta PT, MouétHol MpamoToit MUHUCTEPCTBA 34paBo-
oxpaHeHus CCCP, 3HaKamu OTIMYHMKA 34paBooxpaHeHns CCCP v OTAIMYHMKA HapoaHoro obpa3oBaHMa Pecnybinkm TagKuKnCTaH, MoYéTHbIM 3Hakom MexayHapoaHow
Tenepagmokomnanum « Mup» — «I1o Tpyay M 4ecTb», 0TPacNeBOM 0buneHoM Meaanbto B YecTb 1025-netna Abyanu nbHu CuHo. 3a npeanoxkeHne HayaTb PaboTy Mo BbisB-
nexuto npodunaktvkm BUY/CNNLIA 8 Tiopbmax el Bblia npucykaeHa MexayHapogHas npemvs um. JskoHataHa MaHHa.

Hesagonro fo ceoeit cmepTy npodeccop Lapanosa H.M. Bowna B «TOM-100 ycnewwHbIX }KeHWwWH TagxkmknucTaHa 2021» 1 6biia ya0CTOeHa Harpagbl B HOMUHALMK
«MegauupHa». LWapanosa H.M., byayuvm 3amykem, Bocnutana 3 geteit. CBeTan NamaTb 06 3TON CUAbHON XKEHLLMHE, U3BECTHOM YYEHOM, Nesarore, opraHU3aTope 34paBo-
OXpaHeHUs N UCKPEHHEM YeNnoBeKe HaBceraa OCTAHETCA B CepALLaX KON, COPATHUKOB U Y4EHUKOB.

Pedkonneaus #ypHana «BecmHUK ABUUEHHbI»
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Hexpoaor

KYBATOB XMOAUPAZTIU PAAKABANTMEBUY

| . 1 urona 2021 He cmano u38ecmMHO20 CMoMamosoeaa,
accucmeHma Kagedpsl opmoneoudeckoli cmomamosnoauu
Kysamosa Xudupanu Padxabanuesuya

Kysatos Xuampanu Pagskabannesuny pogunca 1 aHsapa 1953 roga 8 MOCKOBCKOM (HbiHe XamaZoHu) paitoHe Pecny6amku TagswuknuctaH. B 1974 rogy okoHumn Mosn-
TaBCKUIA MEAULMHCKMUIA CTOMATONIOMMYECKNIA MHCTUTYT. B 1974-1975 rr. chyskun B pagax CoBeTcKov apmmu.

B 1975-1979 rr. paboTan Bpayom CTOMATO/IOrOM B LieHTPasbHON 6onbHMLe MOoCKOBCKOro paiioHa. B 1979-1981 rr. npoxoann KAMHUYECKYHO opauHaTypy B LieH-
TPaNbHOM HAy4YHO-UCCNEA0BATENbCKOM MHCTUTYTE cTOMaTonorum 1. MockBbl, B 1981-1985 rr. paboTan Bpayom CTOMATONIOrOM B Pecrnyb/IMKaHCKOW CTOMaToNOrMYecKoin
NOMMKINHUKE.

B 1985-1988 rr. ABAANCA aCMMPAHTOM IMOCKOBCKOTO MeAMLMHCKOrO CTOMATONOMMYECKOro MHCTUTYTa Mmenun H.A. Cemaluko. B 1989 rogy OH 3alWmTnA KaHAMAATCKYO
auccepraumio Ha Temy «MokasaHWe K NPUMEHEHUIO NPOTEe308B C YMEHbLUEHHbIM 6a3MCcOM Ha BEPXHEN YeHOCTM NPU NONHOM yTpaTe 3y60B».

C 1989 ropa [0 KOHLLA CBOEM XU3HWU Xuampanu Pagkabanvesny paboTan accucTeHTOM Kadeapbl OpToneamnyeckoit CTOMaToN0M MU Hallero yHuBepcuTeTa. Kysatos
X.P., 6yay4n BbICOKOKBaAMGULMPOBAHHBIM CELLMANCTOM B 061aCTH CTOMATOI0MK, ABNANCA aBTopoM Bonee 30 Hay4HbIX cTaTel, 2 y4ebHbIX NPorpamm 1 4 MeToaNYeckux
pekomeHzauumin. Ero 3acnyru, Kak Bpaya, negarora v y4éHoro bbiam oTmeyeHbl 38aHMeM «OTIMYHUMK 34paBOOXpaHeHua Pecnybamky TagskukuctaH». CBeTnas namsaTtb o
Xuampanu Pagskabannesuye HaBceraa COXPaHUTCA B HALIMX cepALax.

Pedkonneaus #ypHana «BecmHUK ABUUEHHbI»
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Hexpoaor

A3SNMOBA AXAMW/IA KYPBOHOBHA

14 urons 2021 200a He cmano sedywje2o crneyuanucma rno UHmepHamype u
accucmeHma Kageopbl AKywepcmea U 2UHeKono2uu
No 2 TTMY um. Abyanu ubHu CuHo
A3umosoli [xamunu KypboHo8HbI

Asumosa [kamuna KypboHoBHa poamnack 3 mas 1974 roga B ropoge Kynsbe. B 1993 roay noctynuna Ha nevebHblii darynstetr TTMY um. Abyanm nbHm Cuxo,
KOTOpbI OKOHYMAA B 1999 roagy. B 1999-2000 rr. npoxoAunia MHTEPHATYPY NO aKyLIepPCTBY U TMHEKONOTMM NP TaAKMKCKOM MHCTUTYTE NOCAEAMMNIOMHON NOATOTOBKM Me-

AVNLMHCKMX KafpoB, Ha 6ase ropoackoro poaunbHoro goma Ne 2.
C 2000 no 2003 roa paboTana BPauyoM aKyLep-rMHEKONOTOM B penpoayKTuBHOM LeHTpe No 10. B 2004-2006 rr. npoxoanna KAMHUYECKY0 opAMHaTypy Ha b6ase

Kadeapbl akywepcTsa U ruHekonornn Ne 2 TTMY um. Abyanum nbHu CuHo.
C 2008 roga no 2016 rog, Asumosa [.K. paboTtana uHcnektopom neyebHoro otaena TTMY um. Abyanm nbum CuHo, a ¢ 2016 roga o nocnesHero AHaA 6bina Besywmm

CrewunanncTom otaena uHTepHatypbl. Kpome Toro, ¢ 2009 roaa 0AHOBPEMEHHO ABAAAACL aCCUCTEHTOM Kadeapbl akyLwepcTBa 1 rmHekonorm Ne 2 Hawero yHuBepcuTeTa.

Asnmosa [1.K. 6bi1a aBTOPOM M COaBTOPOM HECKO/IbKUX Hay4HbIX PaboT, a TaKKe y4eBHbIX NPOrpamm U METOANYECKUX Pa3paboToK.
[Jskamuna KypboHOBHA 3aNOMHMAACL CKPOMHbIM, HEOBbIYAMHO A06PbLIM M OT3bIBUMBbLIM YENOBEKOM, €€ CEPAEYHOCTb NPOABAANAC BE3AE, Fae bbl OHa HY paboTana.

CBeT/1as NamATb 06 3TOM 3ameyaTeslbHOM YenoBeke HaBCerga OCTaHeTcA B Halwux cepauax.

Pedkonnezus #ypHana «BecmHuK ABUyeHHbI»
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BEPAMEB HAMO3

20 utona 2021 2000 ywén u3 #u3HU uzeecmHelli y4éHbill, 3acayieHHbll
desamenb HayKu U mexHUKU TaOXUKUCMaHa, 00KMop
buonoau4ecKkux HayK, npogeccop
Hamo3s bepdues

Bepanes Hamos pogunca 23 aHsapa 1939 roaa B kuwnake MutaH MwTuxaHckoro paiioHa CamapKaHACKoN obnacTu B cembe LWKONbHOMO yuutens. Ero aetctso
NPULLAOCH HA BOEHHbIE U NOCNEBOEHHbIE rOAbI. YYach B LWKoNe U NoApabaTbiBas Ha PbIHKE, IOHOLIA NOAY4YUA CpeaHee 06pa3oBaHMe v NOCTYNUA B CENbCKOXO3ANCTBEHHbIN
MHCTUTYT roposa CamapkaHa, Ha GakynbTeT BeTepuHapum. Yunnca Hamos bepamnes Ha OTIMYHO, U yiKe Ha TpeTbem Kypce (1959 r.) 6bin otmeueH Mo4éTHol rpamoToit Bep-
xoBHoro CoseTa Y36ekckoit CCP.

MNocne okoHYaHWUA UHCTUTYTa Hamos Bepaves no pacnpeaeneHutio 6bin oTnpasieH B TaAKMKUCTaH, rae OLLyLLanach OCTPaA HEXBATKa CNELIMaNUCTOB-BETEPUHAPOB.
Tak OH oKasanca B Temypmanukckom (6bisluem COBETCKOM) palioHe, fae 3a YNOPHbI TPYZ, ero HasHauYuAu rMaBHbIM BETEPUHAPOM coBX03a KaHrypT. Tam oH npopabotan
BCero 2 rozia, HO 3aTo MONYYWUA MOLLHYO NPAKTUYeCKYHo 6asy ANA NocneaytoLeit HayuHoM AeATeNbHOCTY.

B 1964 rogy no coseTy HacTaBHMKOB Hamo3 bepaves noctynun B acnupaHTypy HUW BeTepuHapum MUHUCTEPCTBA CENbCKOTO X03AWCTBa TagKMKUCTaHa, B OTAeN
He3apasHbIx 60N1e3Hell CeNbCKOX03AMCTBEHHBIX }KMBOTHBIX. B Te rofpl OH Hanucan AnccepTaumio Ha Temy «MogHan HeaOCTaTOYHOCTb Y CBUHEN B palioHaX 3HAEMUUYECKOTo
3064 tora TafiKMKMCTaHa», KOTOPYHO YCneLwHo 3aluTun B 1967 roay Ha 6ase CapaToOBCKOrO 300BETEPUHAPHOMO UHCTUTYTA.

B 1968 rogy Hamo3 bepaunes 6bin HazHayeH CTapLMmM HaydHbIM coTpyaHuKkom LIHW (LieHTpanbHoii HaydHO-uccneoBaTtensckoit nabopatopumn) TTMU um. Abyanu
16HM CMHO, 3aHMMaBLLEICA NPOBAEMON BAWAHWA BbICOKOTOPbA HAa OPraHWU3m NtoAel U KUBOTHbIX. HanpasneHnem ero Hay4yHOM AeATENbHOCTU CTano U3yYeHUe peakLym
LUMTOBM/AHO XKenesbl Ha YCI0BUA BbICOKOropbA. IToi Npobaemoit oH akTUBHO 3aHUMancs 20 neT (1971-1991) u 6bin Ha3HAYeH HaYaIbHUKOM 3KCeANLMIA.

Hamos bepaues nnaHnpoBan oTKPbITb Ha AH306e MHCTUTYT BbICOKOropbA ANA NPOBEAEHUA KIMHUYECKUX UcCNea0BaHUiA. C 3TOM Lenblo, B TE4EHME 2 NIET, OH BbIBO3WUA
Ha nepesan 60/1bHbIX HPOHXMANBbHOM aCTMOW U3 CTaLIMOHAPHOW 60/bHMLbI 3MaAW. OfHAKO ero NaaHam He CyKAeHO bblno CObITHEA, TaK KaK B CTPaHe Havanach rpaxaaH-
CKaA BOMHa. PaboTbl 6blnM NpUOCTaHOBAEHDI, @ nabopatopus pasopeHa. MosaHee, uccnefoBaHUaA 6blI BOCCTAHOB/EHDBI B ropax Takoba, B NyCTYIOLLEM 3A3aHUM IbIXKHOM
6a3bl B Cadean-fape.

3aBepLUMB JOKTOPCKYHO AuccepTauumio B 1976 rogy, Hamos bepaues otnpasuaca 3alumiLaTh €€ B Ka3aHCKUI BETEPUHAPHBIA MHCTUTYT UM. BaymaHa. OHa nonyuuna
0406pHTeNbHbIE OT3bIBbI ELLE ABYX MHCTUTYTOB, HO HA TOT MOMEHT B BAK npounsoluna peopraHusaums, 1 pabotbl NPUHUMANUCh Ha HOBbIX YCA0BUAX. MPULLINOCHL NPOBOAUTD
[LONONHUTENbHbIE UCCNIEA0BAHUA, U Yepes YeTbipe roaa pabota Bbina OKoHYaTeNbHO 3aBeplueHa. B 1982 rogy yyéHomy bbina NpucykaeHa cTeneHb JOKTopa buonoru-
Ueckux Hayk. B nocnepytouiem AokTopa Hayk Hamosa bepavesa M3bupanu YneHoM HECKObKUX ANCCOBETOB MO NPUCYKAEHUIO YYEHbIX CTENEHeN KaHaMaaTa U JOoKTopa
61ONOrNYECKMX HaYK.

B 1974 r. Hamo3 bepaues 6bin U36paH YneHom npodcotozHoro komuteta TTMU um. Abyanu nbHu CuHo. CnycTa 4Ba roga, 3a XopoLuyo paboTy, bbin HazHayeH npes-
cepatenem NnpodKoMa MHCTUTYTa, NPOAONKaA paboTy no coBmecTuUTenbeTay B LIHW/IL

B 1987 roay npu TTMU um. Abyanun nbHu CuHo bbina cosgaHa komuceusa cogeinctena CoeTckomy GpoHAY MUpa, KOTOpYHo Bo3riaBun Hamos bepaves. 3Haunmbim
BK/1ZJOM CTana 0TnpaBKa NOCbINOK ANA 0CUPOTeBLUMX AeTel ropoga KyHays (AdraHuctaH). Hamos bepanes cuntan, YTo NOMOLLb HYKAAIOLMMCA — BasKHaA 3aJa4a Kaxaoro
yenoseka. OfHUM W3 BaXKHbIX LLAroB Ha NyT 61aroTBOPUTENBHOCTU ANA Hero cTana opraHusauma «Lkonbl npodeccopa bepauesar. U3 KaHrypTa u BanbaxysaHa bbiam
oTo6paHbl 27 0AAPEHHDIX AeTel U3 ManoobecneyeHHbIX cemeii 1 cUpoT. Bee pacxoabl Ha AEATENBHOCTb LWKOAbI OCYLLECTBAANMCD 33 CHET cemMbM AOKTOpa bepamnesa.

B 1988-2008 rr. bepaues H. 3aBesoBan kadenpoit 6uonorum ¢ ocHoBamm reHeTuku, a ¢ 2009 no 2017 roa, oH 6bin npodeccopom 3Toi Kadeapsl. B 1990 rogy emy
NPUCBOEHO Yy4éHoe 3BaHWe npodeccopa no kadeape buonormun. 3acnyru bepanesa H. nepes CTpaHO! He ocTanucb HE3aMeUeHHbIMU: B 1987 I. OH OTMeYeH 3HaYKOM
«OTAMYHMK 3apaBooxpaHeHna CCCP»; B 1989 r. — HarpaxaéH MouyéTtHoit rpamoToii Mpesnanyma BepxosHoro Coseta Tagskukckoit CCP; B 1994 r. — yTBEPKAEH B 3BaHWUU
«3acnyKeHHbIV AeATeNb HAaYKW U TEXHUKKU PTx; B 1997 r. — u3bpaH AeiCTBUTENbHBIM YN1eHOM MexayHapoaHOWM akaeMUK MHTerpaTUBHOW aHTpononorum; B 1999 r. — ot-
Me4eH 3HakoM «OTAMYHUK HaposHoro obpasosaHua PT»; 8 2003 r. oH Bbin M3bpaH [eicTBUTENbHBIM YneHoM MeXAyHapoAHO akafeMnmn HayK sKkonorum, besonacHocTy
yenoseka 1 NpUpoapI.

3a nepuog, ceoei aeatenbHocTU bepauesbim H. 6bi10 onybankosaHo 6onee 270 Hay4HbIX paboT, nony4eHo 8 cBUAETENbCTB Ha M306peTeHUA U 26 paLMoHann3aTop-
CKUX NPeANOXKeHWIA. Mog ero pyKoBOACTBOM NOATOTOBAEHO M 3aLLMLLEHO 12 KaHAMAATCKUX U 2 AOKTOPCKUE ANCCEPTaLWMM, BbINYLLEHO 2 yuyebHWKa, 12 yuebHbIx nocobuit, 4
MOHOTPadum n1 5 MeToamnYecKUX peKOMEHAALIUNA.

Hamo3s bepayes 6bin HE TONBKO BbIAAIOWMMCA YYEHBIM, HO U YenoBeKoM ¢ 6onblwmnm cepaLiem. K coxkaneHuto, COVID-19 npepsan HUTb €10 KU3HU — He BblAEPKano
cepaue. PoacTBeHHUKM, ApY3bA U KOANETU CKOPOAT NO HEMY, KaK 1 BCE Hay4HOe coobLLECTBO TaKMUKUCTaHa.

PedKonneaus #ypHana «BecmHuk AsuyeHHs!»
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Hexpoaor

| i XOLWUMOB PAXUM ABOAYNTAEBUY

4 agzycma 2021 200a 060p8aaCs HUMb HCU3HU U38ECMH020
Hesponamosoeaa, y4éHo20 u nedazoaa
Xowumosa Paxuma Abdynnaesuya

XowwrmoBs Paxum Abaynnaesumy poaunca 5 Hosbpsa 1947 roga B ropoge XyaxaHge. B 1965 rogy 3akoHumn cpegHioto wrony Ne 3 r. XyakaHaa v nocsie ycnewHom
C/1a4M BCTYMUTE/IbHbIX 3K3aMEHOB NOCTYNWA Ha NeyebHbli pakynbteT TTMU m. Abyanu nbHM CuHo. B 1971 rosy OH C OTIMYMEM OKOHYMA MHCTUTYT, 3aTEM MPOXOANA KNUHW-
YECKYI0 OpAMHATYpPY Ha 6a3e Kadeapbl HEBPONOTUM M OCHOB MEAMLMHCKOW reHeTUKK. [ocaie oKoHYaHUsA opanHaTypbl ¢ 1973 no 1976 pabotan Bpaiom HeBponorom B Mpa-
BUTE/IbCTBEHHOM BonbHULE. B 1976-1982 IT. aBNsACA 3aBEAYIOLMM HEBPOIOTMYECKMM OTAENEeHNeM PecnybinKaHCKOM KnnHuYeckol 6onbHuLpl Ne 3 um. A.M. [bskoBa.

€ 1982 no 1996 roabl Paxum Abaynnaesny paboTtan acCUCTEHTOM Kadenpbl HEBPONOrMM U OCHOB MEAULMHCKON reHeTuKM TTMY um. Abyanu nbHu Cuxo. B 1992 rogy
YCMELLHO 3alUUTUA KaHAUAATCKYIO AnccepTauuio B MIHCTUTYTe nocneaunaomHoro obpasosaHus r. KasaHu. B 1996 rogy emy 6bi10 NpyUcBOeHO 3BaHWe AoLeHTa no Kadeape
HEBPO/IOrMMN U OCHOB MEAMLIUHCKOW FTeHETUKU.

B 1997-2002 rr. Ha KOHKYpPCHOM 0cHOBe XowmnmoB P.A. 6bl1 Ha3HAYEeH Ha AO/KHOCTb 3aBEAYIOLLEro Kadeapoi HeBPOOrMM U OCHOB MeAMUMHCKOM reHeTuku. C 2002
no 2015 rog, pabotan goueHTom 3Tov Kadeapsbl.

Ha npoTAKeHUN JONTUX NET, ABAAACH KOHCY/ILTAHTOM MO IMHUM CAHUTAPHOM aBuaLmu, Paxum AbLynnaeBny KOHCYNBTUPOBAN U COAEWMCTBOBAN YCNELLHOMY IEYEHWIO
TbICAY 6ONBHBIX N0 BCEM pecnybanKke, Yem 3acnyun 6esrpaHnyHOE yBaKeHUe U NOYMTaHNE KaK CO CTOPOHbI NAaLMEHTOB, TaK U KONET U Y4EHUKOB. HapsAAy ¢ BbINOSHEHWEM
CBOMX NpodeccnoHanbHbix 06A3aHHOCTeN, Paxum Abaynnaesny o4eHb NPOAYKTUBHO 3aHUMAJICA HAayYHO-MCCNe0BaTEIbCKOM AeATeNbHOCTb0. OH ABNA/CA aBTOpPOM bonee
165 ony6/1MKOBaHHbIX Hay4HbIX paboT. PerynapHo yyacTBoBan B paboTe passiMyHbiX KOHbEPeHLMIA U CUMMNO3MYMOB U NPEACTaBAAN MHTEPECHbIE AOKNAAbI MO aKTyaNbHbIM
BOMPOCaM HEBPO/IOTUW. YUuTbIBas S06POCOBECTHYIO U HEYTOMUMYIO PaboTy, Paxum AbaynnaeBny HeOAHOKPATHO Obln HarpaxKaAEH rpamoTamm MUHWUCTEPCTBA 34paBOOXPa-
HEHWA U yaoCToeH 3BaHNA «OTIMYHWMK 34paBOOXPaHeHUA Pecnybankm TafKUKUCTaH .

[lo nocnepHux AHew cBoel Xu3HK Paxum Abaynnaesny NpoaomKan nevebHyio AeATeNbHOCTb B OAHOMN U3 YaCTHbIX HEBPONOTUYECKUX KNWMHUK T. JywaHbe. U 3aech
OH M0/1b30Ba/ICA YBAXKEHWMEM M MOYUTAHUEM CO CTOPOHBI NaLMEHTOB. Ero ocTpoymue, KpacHopeuve 1 toMop NOKOPA/M CepALIA BCEX OKPYKALOLLMX ero toaei. [yMaHHOCTb,
CMUpPEeHUe, YUCTOTa cepaLia, 3360Ta 0 poAHbIX U 6/IM3KMX — BOT TaKMMM KayecTBamu obnagan Paxum Abaynnaesuy. Ceetnan namaTb 06 3TOM YeNIOBEKE HAaBCerAa COXPaHUTCA
B HALLMX CepALAX.

Pedkonneaus #ypHana «BecmHUK ABUUEHHbI»
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Hexpoaor

AMWHOB XYCEH AXYMAEBUY

27 aszycma 2021 200a ywén u3 #cu3HU uzsecmusiii neduamp, nedazoe,
00KmMop MeOUUUHCKUX HAYK, Npogheccop, npogeccop Kageopsi
demckux 6onesHeli Ne 1 TTMY um. Abyanu ubHu CuHo
AmuHos XyceH [Ixcymaesuy

AmMHOB XyceH [kymaeBud poauncs 2 oktabpa 1946 roga s cene Knsuntenna byxapckoit obnactu. B 1969 rogy okoHunn TTMU um. Abyanu nbHu CUHO v B TeueHue
ZBYX NneT pabotan neguatpom B 1. Kypran-Tiobe. C 1971 ropa paboTtan cHayana Bpayom neamatpom, a ¢ 1972 no 1974 rr. — rnaBHbiM Bpayom KapupHUraHCKoi yyacTKoBom
60/1bHMUbI. B 1974-1976 IT. NpOXoAnA KAMHUYECKYIO OpAMHATYPY Ha Kadeppe aeTckux bonesHert Ne 1 TTMU um. Abyanmn ubHu Curo. B 1976 rogy paboTan Bble3aHbIM
BPAYOM [,ETCKON peaHnMaLMOHHON Bpurasipl U OAHOBPEMEHHO ABAACA aCCUCTEHTOM Kadeapbl NPOneseBTUKN AETCKUX 60Ne3Hel N0 COBMECTUTENbCTBY.

C 1977 ropa po nocnenHux fHew CBoei usHu XyceH [Jxkymaesudy paboTan Ha Kadeape AeTckux 6onesHei Ne 1 Hallero yHMBEPCUTETa HA Pa3NNYHbIX AOMKHOCTAX:
aCcCUCTeHTa, AoLeHTa, npodeccopa 1 3aBeaytoLero. OH aKTUBHO y4acTBOBaA/ B ONTMMM3ALLMM y4eBHOro npouecca U NpoBoAMA NedebHyto paboTy B OTAENEHUAX HEOHATONO-
MW U AETCKOM peaHMMaLLMM ropOACKOTO MeAMLIMHCKOrO LieHTpa. fiBnsancsa aBTopom 6onee 70 HayyHbIX U y4ebHO-MeToauYecKUX paboT, B TOM Yncie yuebHO-MeToanYeCcKoro
nocobus no AeTckum 6onesHam ans cyboparHaTOPOB (B TPEX YACTAX) M METOAMYECKUX pekomeHAaLMiA. Towkabl npoxoaun ®IK no aetckum 6one3HAM: B JIeHUHIPaACKOM
neamaTpuyeckom UHctuTyTe (1978, 1983), 8o 2 MOITMM (1990).

B 1995-1999 rr. AMuHoB X.[. pabotan 3am. AeKkaHa neauatpuyeckoro gpakynbteTa. B Teyenne 1998-2003 rr. BbINonHAN 0683aHHOCTM 3aMeCcTUTENA NpeaceaaTens
NpPodCoO3HOrO KOMUTETA COTPYAHUKOB TTMY, 6biN1 YIEHOM METOANYECKO KOMUCCUM NO NeANATPUYECKUM AucumnaMHam. B 1999 roay 3aluTnn KaHAWAATCKYIO Auccep-
Taumio Ha Temy «KAMHWKO-baKTepuonoryeckme napasieny cencuca y Aetei paHHero Bospacta B TafukucTane». B 2006 rogy B ropoge MockBe 3almTa AOKTOPCKYO
Auncceprtauumio «Posnb ocobeHHocTel neproaa paHHew aganTauym HOBOPOXAEHHBIX OT MaTepeii C NaTos0r1ei opraHoB MOYEBOW CUCTEMbI B 3a60/1€Ba€MOCTU U CMEPTHOCTH
neten».

C 2003 roga npodeccop AmuHoB X.[. paboTan HauyaNbHMKOM OTAENa OPraHU3aLMU MEAMLMHCKUX YCAYT MaTepam M AeTam MUHUCTEPCTBA 34paBOOXpaHeHus Pe-
cnyb6anKkn TafKMKMUCTaH. 33 aKTUBHYHO NEeAArorMyeckyto U Hay4Ho-UCCAen0BaTeNbCKyo PaboTy bbin HarpaskaéH rpamotamun AH PT, PK npodcoto3os meapaboTHmkos PT,
MuHucTepcTBa 0bpasoBaHus PT, HarpaxaéH tobuneiiHol meaanbio K 1025-netuio Abyanu nbHu CuHO M 3HaKoM «OTAMYHKK 3apaBooxpaHeHus PT». Moa pyKOBOACTBOM
AmuHoBa X.[1. 3almLLeHbl ABE KaHAWAATCKUE AMCCepTaLmn.

AMMHOB XyceH [)KymaeBuy 6bin KBaMGULMPOBAHHBIM NEeSArorom, 3ac/y»KeHHO Mo/b30Ba/ICA aBTOPUTETOM B KOIEKTUBE U CPeAu CTyAeHTOB. OH NOCTOAHHO U
33260T/1MBO BbINO/HAN QYHKLMM HAaCTaBHUKA MOIOABIX Bpayeil. Bbicokoobpa3oBaHHbIN U BHYTPEHHE Ky/NbTYPHbIN YeN0BEK, OH BCeraa NPOoAB/AN CKPOMHOCTb U YECTHOCTb.
MamsATb 06 3TOM NPOCTOM U UCKPEHHEM YeNIOBEKE HABCETAA OCTAHETCA B HALLMX CEPALAX.

PedKkosneaus #ypHana «BecmHUK ABUUEHHbI»

480



Hexpoaor

XYPCAHOB HAXMWAWUH MAMATOBUY

1 cenmabps nepecmasno bumscs cepdye XypcaHosa HaxmuouHa Mamamosuya,
3aMeYamesnbHO20 Ye/108€Ka, meparnesma, nedazoaa,
3a8edyroujezo Kagpedpoli BHympeHHuUx b6onesHeli No 2

XypcaHoB HaxxkmuauH Mamatosumu poaunca 11 Hoabps 1954 roga B ropoge AywaH6be. Mocne okoHYaHUsA cpeaHent Wwronbl ¢ 1971 no 1977 rr. obyyanca 8 TTMU um.
Abyanu nbHu CvHo. TpyaoByto AeaTenbHOCTb Havan B 1977 rogy. Pabotan B [Mccapckom palioHe 3aB. ambynaTopueid, rasHbiM Bpayom CYB.

B 1981-1983 rr. NpoLIéN KAMHUYECKYIO OpPAMHATYPY Npu Kadeape GaKynbTeTCKOW M rOCNUTANbHO Tepanuy neamatpuyeckoro dakynsteta TTMU um. Abyanm nbH#
CuHo. B 1985 r. XypcaHoB H.M. 6b11 0CHOBOMOOXKHUKOM CO34aHNA 3HAOCKONUYECKoro kKabmHeTa B TKB No 2. C 1985 no 1989 roapl OH ABAAACA 3a04HbIM aclMPaHTOM, a
3aTeM aCCUCTEHTOM Kadenpbl BHYTPeHHUX 6onesHeit Ne 2 TTMU um. Abyanm nbHu Cuno. B 1997 roay 6bin n3bpaH Ha LOMKHOCTb AOLEHTa 3Tov Kadeapbl. OLHOBPEMEHHO
B 1997-2005 rr. paboTtan 3am. fieKaHa obLiemeanumHcKkoro dakynbteta TTMY um. Abyanm nbHm CuHo. C 2011 roga 0 NOCNeHWX LHeW CBOEeW KM3HM 3aBe0Ban Kadeapon
BHYTpPeHHUX bonesHelt Ne 2 Hawero yHuBepcuTeTa. Creayet oTMeTUTb 60/bLIoN BKAaA HaxmuanHa MamaToBuya B KKU3HM 1 NPoLBETaHUM Kadeapbl: OH UMeN aap cnia-
UMBAHUA KONNEKTUBA U ABAA/CA ONbITHBIM HACTABHUKOM W MeJarorom.

KaHauaaTckyto Aucceptaumio Ha Temy «M3meHeHWs nokasaTenei KapanoreMoANHaAMUKM y BONbHbIX CUCTONIMYECKOW apTepUanbHON M1NepTOHMEN CTapLUMX BO3pac-
TOB NPU KOMBUHMPOBAHHOW Tepanuu a- 1 B-aapeHobnokaTopamm» XypcaHos H.M. 3awmTia nog, pykoBoacTBOM uneH-kopp. HAHT, npodeccopa Xammaosa H.X. 8 1993 rogy
B T. buwwKeke. Ero Hay4yHas aeATenbHOCTb bblna NOCBALLEHA OCOBEHHOCTAM TEYEHWA apTePUabHbIX TMNIEPTOHWIA Y UL, MOXKWU/IONO BO3PAcTa U UX SIEYEHUIO.

Meparornyeckyto aeatenbHocTb XypcaHos H.M. Hayan B 1987 r. OH NpoBOAMA NPAKTUYECKME 3aHATUA M YUTAN NIEKLUM CTYAEHTaM CTapLmnx Kypco TTMY um. Abyanu
M6HU CMHO, a TaK:Ke cybopauHaTopam, KIMHUYECKUM OPAMHATOPaM U MarucTpam. MprHUMan yyactve B CEMUHAPCKUX 3aHATUAX MO KYPCY FrePOHTONIONMM € Bpayamu obLuero
npodwuna. OH asnanca asTopom 120 onybAMKOBaHHbIX Hay4HbIX PaboT, B TOM Yncie 2 yyebHo-meToauyecknx nocobuii n 1 moHorpadum. Mog pykoBoacTteom HaxmuanHa
MamaToBmua 6blIM 3aLMLLEHbI 2 KAaHAUAATCKME auccepTaumn. HarpaxaéH tobuneiiHoin meganbio «1025-netme Abyanu nbHu CuHO».

CBeTnas NamsaTb 06 3TOM yBaXKaeMOM Y4EHOM, KNMHULIMCTE M Nejarore HaBCer4a OCTAHETCA B HALLMX CepaLiax.

PedKkosnneaus #ypHana «BecmHuK ABUUEHHbI»
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IIPABUAA O®OPMAEHNS JKYPHA ABHEIX ITYBANKALIN

Hacroswume «MpaBuna...» cocTaBneHbl Ha 0OCHOBe «EAMHbIX TpeboBaHMIA K pyKonucaM, NpeAcTaBAfemMbiM B 6MOMeAULIMHCKUE KYPHANbI», chopmy-
NUPOBaHHBIX MeXAyHapogHbIM KOMUTETOM PeAaKTOPOB MeAULMHCKMX XKypHanoB (www.ICMIE.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 4/1s KOPPecnoHAeHUMH (nprmep
0bOpMAEHNUSA TUTYNIBHOM CTPAHMLbI CM. Ha CaiiTe KypHana).

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

10.

11.

12.

13.

14.

[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.

CnuCOK MCMob30BaHHOM MTepaTypbl 0pOopMAAETCs 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.
0653aTeNnbHO YKasblBalOTCA GaMUAMM U MHULMANbI BCEX aBTO-
pos.. Mpu KonudecTse ke aBTOpPoB Ho/ee LWeCTU AoMnycKaeTca
BCTaBKa [M ap.] uau [et al.] nocne nepeuncneHus nepsbix WeCTu
aBTOpPOB. HeobX0AMMO TaKKe NpPeaoCcTaBUTL CMIUCOK AnUTepaTy-

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

483



484

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). MpK 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.



ANA 3AMETOK



ONA 3AMETOK



ANA 3AMETOK



Moanwucaro k neyatn 30.09.21 r. CaaHo B neyatb 04.10.21 r.
Bymara menosaHHas matosas 90 rp/m?, ®opmart 60x84 /1. 11 ycn. n.n.
TapHutypa Callibri, Palatino Linotype
MeyaTb odpceTHasn. Tupaxk 300 3K3. 3aka3 Ne 43
M3paTenbcTBo «TafKUKCKUIA roCyAapCTBEHHDBIN MEANLMHCKUI yHUBEPCUTET UM. AByanu 6HU CUHOY»
734003, Pecnybnuka TagukucTaH, r. lywanbe, np. Pyaaku, 139
OtnevataHo B TMNorpadum «Mera MpuHT»
e-mail: fund.ayni@yandex.ru



