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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
14.02.02 BorvpmHoci

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
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ITPODPECCNMOHAABHBIE KOMIIETEHIIVIVI BPAYA B TEAEMEAUIIVNHE

E.J1. AKCEHOBA', A.J1. BBEAEHCKIIP

1 Hay‘{HO-I/ICCAEAOB&TE/H)CKI/II;I ]/IHCTI/ITyT opralmsaunm SApaBOOXpaHEHI/I}I " MeAULIMHCKOIO MeHeAKMeHTa HpI/I ,Zl,enapTameHTe 34pasooxpa}{eHI/m MOCKBI)I,
Mocksa, Poccuitckas Peaepans

2 Kadeapa anatomun, Psazancknit rocyaapcTsBeHHbIN MeAuIMHCKNit yausepcutet uM. VLTI ITasaosa, Pasans, Poceniickas Peaepars

Llenb: paccmoTpeTb NpodeccMoHabHble KOMNETEHLMU CNeLmnanmcTa, KoTopbIMK AOMKEH 061a4aTh Bpay, OKasbliBaOLWMA MEANLMHCKYIO NOMOLLb B
chepe TenemeanLMHbI.

Martepuan n metogbl: 6b111 UCNOIL30BaHbI CEAYIOLME METOAbI HAYYHOTO UCCAEA0BAHNA: BTOPMYHBIN aHaIM3 AaHHbIX COLMOIOMMYECKUX UCCAeL0-
BaHMIM POCCMICKMX aHAIMTMYECKMX areHTCTB M aBTOPCKOE MEAMKO-COLMONOTMYECKOe UCCAeA0BaHME Ha Temy «TenemeanumHa B NOBCeAHEBHOW Npo-
deccroHanbHoM feaTenbHOCTY Bpayay. MccnenoBaHne npoBeseHO METOAOM aHKETUPOBAHMA U NoyGOpPMann30BaHHOTO MHTEPBbIO. ObLasn BbIGOpKa
— 100 pecnoHAeHTOB, Neproa UccieaoBaHma — okTabpb 2021 ropa.

Pe3ynbTatbl: pe3ynbraTbl UCCAEA0BAHNUA NOKA3a M OTHOCUTE/IbHO BbICOKMI YPOBEHb FOTOBHOCTU MEAMLMHCKMX CMELMaMcToB K UCNO/b30BaHMIO Te-
NemeanLMHCKUX TEXHONOTMI B npoLiecce cBoeil NpodeccuoHanbHOM AeaTenbHOCTU. TenemeanumMHCKMe KoMNeTeHLMN Heobxoammsl ans 6onee Tou-
HOW NOCTaHOBKM AMarHo3a, NpasuabHOMO UCMNO/Ib30BaHUA MeLULMHCKOrO 060pyA0BaHMA 1 Np. M0 MHEHWIO PECMOHAEHTOB, OCHOBHbIM UCTOYHUKOM
OCBOEHMA TeNeMEANLMHCKMX KOMMNETEHLMI BbICTYNAOT TPEHUHTM OT NOCTABLUMKOB MEAMLMHCKON TEXHUKM, CaMo0Bpa3oBaHMe 1 KypCbl NOBbILWEHNS
KBanMdUKaLmm, KoTopble MHULMUPYET paboTogaTens. COBPEMEHHDIN BPay HYKAAETCA B OCBOEHUM KMATKUX KOMMETEHLIMIA», K KOTOPbIM MOTYT BbiTb
OTHECEHbl CUCTEMHOE MbILUNEHWE, MYNbTU334A4YHOCTb U MYNbTUGYHKLMOHANbHOCTb, aBTOHOMHOCTb, KOMMYHWUKATUBHOCTb, MY/IbTUA3bIYHOCTb U My/Ib-
TUKYNbTYPHOCTb, KPEAaTUBHOCTb.

3aKnloueHue: COBpemMeHHOe Pa3BUTHE MEAMLMHCKON OTPaC/aM CBUAETENLCTBYET, YTO TeNEMEAMLMHA U NepCOHAAM3MPOBaHHAA MeauLmMHa B Poccun,
KaK 1 BO BCEM mupe, ByaeT aKTMBHO pa3BMBaTbCA. Y TeneBpaya, NOMUMO YHUBEPCANbHbIX U 06LenpodeccMoHaibHbIX KOMNETEHLMI, KOTOPbIMM
[O/MKHbI 06/134aTh CNELMANUCTbI C MEAULMHCKUM 06pa3oBaHMEM, AOMKHBI 6bITb CHOPMUPOBAHbLI HOBbIE MPOGECCMOHANbHbIE KOMNETEHLMN.
KntoueBble cnoBa: npogheccuoHansHbie KomnemeHyuu, MedUYUHCKAsA MOMOWb, meaemeduyuHa, UHGHOPMAYUOHHbIE MEXHO02UU, OHAALUH KOHCYb-
mayuu, NpogeccuoHanbHas 0eamesnbHOCMb, HABbIKU.

Ona uutuposaHua: AkcéHosa EWN, BeegeHckuit AW. MpodeccmoHanbHble KOMNETEHLUMM Bpaya B TeemeguumHe. BecmHuk AsuyeHHsl. 2021;23(4):500-9.
Available from: https://doi.org/10.25005/2074-0581-2021-23-4-500-509

DOCTOR'S PROFESSIONAL COMPETENCES IN TELEMEDICINE

E.I. AKSYONOVA!, A.I. VVEDENSKIY?

1 Research Institute for Healthcare Organization and Medical Management of Moscow Healthcare Department, Moscow, Russian Federation
2 Department of Anatomy, L.P. Pavlov Ryazan State Medical University, Ryazan, Russian Federation

Objective: To analyse the professional skills forming the professional competence of a doctor providing medical care in the field of telemedicine.
Methods: The following research methods were used: secondary analysis of sociological research data from Russian analytical agencies and the
author's medico-sociological research on the topic "Telemedicine in the daily professional activity of a doctor." The analysis was carried out by the
method of questionnaires and semi-structured interviews. The total sample size was 100 respondents; the study period is October 2021.

Results: The study results showed a relatively high level of medical specialists' preparedness to use telecommunication technologies in their professional
activities. Telehealth skills are necessary for a more accurate diagnosis, correct use of medical equipment, etc. According to the respondents, the
primary way of telemedicine skills mastering is training from medical equipment suppliers, self-education and refresher courses initiated by the
employer. In addition, a modern doctor needs to master "soft skills", which include operational thinking, multitasking and multi-skilfulness, autonomy,
communication skills, multilingualism and multiculturalism, creativity.

Conclusion: Telemedicine and personalised medicine in Russia and globally are opening up a new frontier for the medical industry development.
Therefore, a teledoctor, in addition to essential universal and general professional skills, should have new eHealth technology competencies.
Keywords: Professional competence, medical care, telemedicine, information technology, online consultations, professional activity, skills.

For citation: Aksyonova El, Vvedenskiy Al. Professional'nye kompetentsii vracha v telemeditsine [Doctor's professional competences in telemedicine]. Vestnik
Avitsenny [Avicenna Bulletin]. 2021;23(4):500-9. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-500-509

BBEOQEHMUE INTRODUCTION

AKTUBHOE Pa3BUTHE MHHOBALMOHHBIX TEXHO/IOMMIA, OXBAaTUBLLEE The emergence of innovative technologies, which have now

B HacToALLee BPEMA COBPEMEHHbI MUP YE€/N0BEKa, CTPEMUTENLHO
MEHSAET NPAKTUYECKM BCE CHepbl KU3HU U LeATENbHOCTH, U OTPacb
MeAMLMHbI He ABNAETCA UCK/IIOYEHWEM B NpoLiecce nepexoaa K uno-
POBM3ALMM M AWUCTAHUMOHHBIM criocobam B3ammogencTama [1, 2].
HecmoTpsa Ha HeAOoCTYNHOCTb MEAMLMHCKOM MOMOLLM B HEKOTOPbIX
perMoHax, NporpeccuBHble CTPaHbl CTAPAOTCA 0OErYnTb OKasaHue
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spread worldwide, rapidly changes almost all human life and ac-
tivity spheres. The medical field is no exception in the transition
process to digitalisation and remote interaction techniques [1, 2].
While there is a lack of access to essential health services in many
world regions, developed countries implement quality health
services based on scientific knowledge. Thus organs and cells
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YCNYT 34 paBOOXPaHEHMNA YeNIOBEKY: OpraHbl U KNETKM YiKe neyaTatoTca
Ha 3D npuHTEpe, 1 C KaXKAbIM AHEM NOMNOAHAETCA CMUCOK U3N1EYUMBbIX
6onesHelt [1]. MaHaemus, oxaTusLas Becb Mup B 2019 rogy, BHeCNa
CBOM KOPPEKTUBbI U YCKOPUAA BHEAPEHWNE TENEMEAULMHCKUX YCAYT,
3apoamBLnxca ewé B 1950-x rogax: cerogHs mbl MOXKem Habnogatb
60/1bLLOE KO/IMYECTBO rOCYZAapCTBEHHbIX M YACTHbIX CEPBUCOB, KOTO-
pble NPeAOCTaBAAT KOHCYNbTALLMK C BPAYOM OHAalH [3]. Tenepb ye-
NOBEKY He HAZo TPATUTb Ha AOPOrY K BPaYy M OXUAAHWE B ouepeasnx
OZMH Y3 INaBHbIX PECYPCOB COBPEMEHHOMO MMpPa — BPeMSA. AKTyaslb-
HOCTb TEMbl UCCIEA0BAHMSA 3aKNIOYAETCA B TOM, YTO B HacToALLee Bpe-
MS Mbl Habt04aeM MWL HAYa/IbHbIW 3Tan Pa3BUTUA TENEMEANLMHDI
1 B CKOPOM ByayLLeM CMOXKEM YBUAETb POCT MONYAAPHOCTU TeNeme-
OVUMHCKUX YCNYT HE TONIbKO B TOPOAaX-MUAIMOHHUKAX, HO M PErMOoHax
Hawel cTpaHsbi [1, 4, 5]. A 3HauuT, CNeumanmncTbl MeauLMHCKOM chepbl
JOMKHbI 06/124aTb COOTBETCTBYIOWMMM LIMOPOBLIMU KOMMNETEHLMSA-
MM M pa3BMBaTb X B COOTBETCTBUM C TEMW TEXHONIOTUAMM TENEMESN-
Li¥HbI, KOTOPbIE CTAHOBATCA YaCTbiO X EKEeAHEBHOMN NPAKTUKM.

Bonpocam pasBuTUsA TeNeMeaULMHCKUX TEXHONOMMIA NMOCBALLEHbI
pPaboTbl POCCUMCKMX M 3apyBeEXKHbIX aBTOPOB. TaK, B YaCTHOCTY, BOMPO-
Cbl PasBUTUA TeNEeMEMLMHDI, KaK HanpasneHua MHGOPMALMOHHbIX
TEXHOJIOMMIA, PAaCCMOTPEHBI B paboTax bypaHbaesoli /13 ¢ coasr. (2021)
[6] n MapTac NP (2021) [7]. MpaBoBble 1 3KOHOMMYECKME aCMeEKTbl BHE-
ApeHna LM POBbIX TEXHONOTUIM B MEANLMHCKYIO NPAKTUKY aHann3mpy-
toTca B nybavkaumax BaptowmHa MC (2021) [8], MetpoBoit PE ¢ coasT.
(2019) [9], WagnepkuHa NA (2021) [10]. O HeobX0AMMOCTH OCBOEHMUSA TE-
NeMeaMLMHCKMX KOMMETEHLUMI B paMKax MeAMULMHCKOro 06pa3oBaHus
OTMEYaoT B CBOMX PaboTax poccuitckue U 3apybeskHble nccaeposarte-
nn: Hato [ c coasr. (2017) [4], LLlyuka TA c coasr. (2021) [11], Ekeland AG
etal (2010) [12], Handelman GS et al (2018) [13]. Npobnembl 1 nepcnek-
TMBbI BHEAPEHWA TenemeauuUmHbl B Poccuiickoit Gesepaumm nccnepy-
toTca B pabotax Annamaposoii HB (2021) [3], bagaesa ®U ¢ coasr. [14],
lpaHuHoM TA c coasT. (2021) [15], Xoabipesoit JIA ¢ coasr. (2021) [16],
Muxaitnosa MB c coasr. (2020) [17].

LLENb UCCNEQOBAHUA

PaccmoTpeTb npodeccmoHanbHble KOMNETEHLMM CreLmMancTa,
KOTOPbIMM AOMKEH 06/13aTh BPaY, OKa3blBAOLLMIA MEAMLIMHCKYIO Mo-
MOLLb C IPUMEHEHNEM TEXHONOMUIA TeNemMeaNLMHbI.

MATEPUAN U METOAbI

B xoA4e paccmoTpeHus NnpodeccroHanbHbIX KOMNETEHLMIA BpaYa,
OKa3bIBaOLLETO MEAMLIMHCKYIO MOMOLLb NOCPEACTBOM TENEMEULNH-
CKMX TEXHO/IOTUIA, aBTOPamu Bbiav M3ydeHbl HOPMATUBHO-NPABOBbIE
[LOKYMEHTbI, PEINIAMEHTUPYHIOLLME NOPALOK OPraHU3aLLMK U OKasaHus
ME,D.I/ILI,VIHCKOD‘I nomouu ¢ npumeHeHnem tenemeanUNHCKUX TeXHONO-
ruiAl, ncnonb3oBaHbl HapaboTKM 3KCMepPTOB B chepe MeAULIMHCKOro
BbICLIEro 06pa30BaHMA MO NMOATOTOBKE CMELMaANUCToB AN paboTbl B
cepsuce TenemeauUmHbl [1, 4] v npuBeAeHbl AaHHbIE MHULMATUBHOMO
nccaeaoBaHna KomnaHum «Pomunp» 06 MHPOPMUPOBAHHOCTU POCCU-
fiH O BO3MOMKHOCTM NOJYYEHWS MEAULIMHCKOM NOMOLLM B pamKax Te-
NemefMLMHbI U OTHOLLEeHMM K 3Tomy cepaucy [18].

1 ®edepansHblli 3aKkoH om 29.07.2017 N 242-d3 «O gHeceHuuU usmeHeHul

8 omdenbHble 3aKoHodamesnbHble akmol Pocculickoli Pedepayuu no sonpocam
MpUMeHeHUs UHPOPMAYUOHHbIX mexHoso2uli 8 chepe oxpaHel 300p0BbAY.
[3nekmponHbili pecypc]. URL: http://www.consultant.ru/document/cons_doc_
LAW_221184/. (dama obpaweHus: 24.10.2021). Mpuka3z MuH3dpasa Poccuu
om 30.11.2017 N 965+ «06 ymeepxcdeHuu nopaoKa opeaHuU3ayuu U OKa3aHus
MeOUYUHCKOU MOMOWU € MpuMeHeHuem meaemeduyUHCKUX mexHoao2uli»
(3apeaucmpuposaHo 8 MuHtocme Poccuu 09.01.2018 N 49577). [3nekmpoHHbIli
pecypc]. URL: http://www.consultant.ru/document/cons_doc_LAW_287515/.
(0ama obpaweHusa: 24.10.2021).

are already being printed on a 3D printer, and new therapeutic
modalities for previously fatal illnesses are constantly emerging
with positive results [1]. Furthermore, the pandemic that swept
the whole world in 2019 made its adjustments and accelerated
the introduction of telemedicine services, which originated in
the 1950s: today, we can observe a large number of public and
private services that provide online medical consultation [3]. Pa-
tients no longer have to waste hours travelling to or waiting in a
hospital, one of the most precious resources of the modern world
—time. The relevance of the research topic lies in the fact that, at
present, we are observing only the initial stage of the develop-
ment of telemedicine. Shortly, we will be able to see an increase
in the popularity of telemedicine services in metropolises and
the regions of our country [1, 4, 5]. Widespread implementation
of telemedicine implies that medical professionals must possess
the appropriate digital skills needed and enhance them based on
modern telehealth technologies that become part of daily medi-
cal practice.

Some Russian and international publications are devoted
to developing telemedicine technologies. Thus, the topic of the
development of telemedicine, as a field of information technol-
ogy, is reviewed in a paper of Buranbaeva LZ et al (2021) [6] and
Partas IR (2021) [7]. The legal and economic aspects of the imple-
mentation of digital technologies into medical practice are ana-
lysed in the publications of Varyushin MS (2021) [8], Petrova RE
et al (2019) [9], Shaderkin IA (2021) [10]. The absolute necessity
to master telehealth communication competencies in the context
of medical education is highlighted by several Russian and inter-
national researchers, including Neto D et al (2017) [4], Shchuchka
TA et al (2021) [11], Ekeland AG et al (2010) [12], Handelman GS
et al (2018) [13]. Issues and prospects for the implementation of
telemedicine in the Russian Federation are explored in detail by
several authors, including Allamyarova NV (2021) [3], Badaev FI
et al [14], Granina TA et al (2021) [15], Khodyreva LA et al (2021)
[16], Mikhaylov IV et al (2020) [17].

PURPOSE OF THE STUDY

This study aims to review the professional competencies re-
quired to provide medical care using telemedicine technologies
should possess.

METHODS

In reviewing the professional competencies needed to pro-
vide telehealth services, the regulatory documents on the ap-
plication of telemedicine technologiesl and opinions of higher
medical education experts in telemedicine training were consid-
ered [1, 4]. In addition, the Romir research company's indepen-
dent research data on the awareness of the Russians regarding
the possibility of using telehealth services and their attitude to
the services are presented [18].

1 Federal Law of July 29, 2017, N 242-FZ "On Amendments to Certain
Legislative Acts of the Russian Federation on the Application of Information
Technologies in the Sphere of Health Protection". [Electronic resource]. URL:
http://www.consultant.ru/document/cons_doc_LAW_221184/. (date of access:
24.10.2021). Order of the Ministry of Health of Russia of 30.11.2017 N 965n
"On approval of the procedure for organising and providing medical care using
telemedicine technologies" (Registered in the Ministry of Justice of Russia on
09.01.2018 N 49577). [Electronic resource]. URL: http://www.consultant.ru/
document/cons_doc_LAW_287515/. (date of access: 24.10.2021).
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[Ons OLEHKM roTOBHOCTM BpayebHbIX KagpoB ropoaa Mocksbl 1
MocKoBcKoi 061acTh K MCMONb30BaHUIO TENEMEANLIMHCKUX TEXHONO-
TMI U CTENEeHU UX YO0BNETBOPEHHOCTU NOAOOHOM MPaKTUKOM aBTo-
pamun NposeAeHO MeLMKO-COLMON0rMYeckoe nccneoBaH1e Ha Temy
«TenemeMUMHA B NOBCELHEBHOMN NPOdECcCMOHAIbHOW AeATeNbHOCTU
Bpaya». MccnegoBaHve npoBefieHO METOA0M aHKETUPOBAHMA U NONY-
$bopmanunsoBaHHOro MHTepPBbIO. ObLwan Bbibopka — 100 pecnoHAeH-
TOB, NEPUOL, UCCNea0BaHMA — OKTABPL 2021 roaa.

PE3YNIbTATbI U UX OBCYXXAEHUE

Mcnonb3oBaHWe MOBUbHBIX YCTPOMCTB U NPUAOKEHUI TpebyeT
onpesenéHHoN AMCUMNAWHDI, B Byaylem undposble cMCTEMbI CaMK
6yayT cnefuTh 3a PEryISPHOCTLIO YNPAXKHEHWI, KOIMYECTBOM eapl U
ApYrvMmu napameTpami, 6biTb B ponu koyya. CoBcem CKopo nogobHas
NpaKTVKa BbIMAET Ha HOBbIN YPOBEHb: MOBMAIbHOE NPUAOKEHNe Dy-
[eT nomoraTb KOHTPOAMPOBATb NaLMEHTA, MPUCbIIATh HAMOMUHAHWA
Bpayy M aKKyMy/IMPOBaTb HyXHble AaHHble. COOTBETCTBEHHO, byaeT
HeKan 6a3a, MeaMLMHCKAsA KapTa, IMYHbIA KabuHeT, Kyaa byaer ceo-
OUTbCA BCA penpeseHTaTMBHas MHPopmauua. ITo 0baerynt Kommy-
HMKaLMIO BPaya C NaLMeHTOM.

YiKe cerofiHa rpaxziaHe MoryT BOCMO/b30BaTbCA 3MEKTPOHHOM
CUCTEMOM 3anucK M NoucKa Bpaya. CnesytoLumin 3Tan — 3NEKTPOHHble
MeAMLMHCKME KapTbl, OHW YKe eCTb B PasHbIX BapuaLMAX U B Aab-
HelweM NpPoZo/KAT MOAUPULIMPOBATLCA, MCMOIb30BATb UX CTAHET
eLé yaobHee.

Yo KacaeTcs TeneMeaULMHCKUX YCAYT, UX UCNOIb30BaHMeE — 3TO
HeobXoA¥MOCTb COBPEMEHHOTO MUpa. OueHb YacTo y /loAei oTcyT-
CTBYIOT BO3MOMKHOCTU KaXK[blii pa3 NMpUesKaTb 33 KOHCY/bTaLMel B
60/1bLIOIN HACENEHHDbIW NYHKT, 061acTHOW LeHTp. KoHcynbTaumm Bpa-
Ya TenemeauLMHbI He0BX0AMMbI, O4EHb YaCTO BO3HMKAIOT CUTYaLIUK,
Korfa NauueHTy HaZlo NOrOBOPUTL, YCMOKOMUTLCSA, YCAbILIATL Yenose-
yeckoe 06bACHEHWE cBOe NPobaemMbl U NOHATL NAaH AasbHENWNX
OEeNCTBUN.

MosTomy COBepLIEHHO OYEBMAHO, YTO 3a MOCNeAHWE ABa-TpU
roga B POCCMIACKON cuCTEMe 34pPaBOOXPaHEHUA MOABMAOCH MHOFO
KOMMaHWM, 3aHUMAIOLLMXCA TeNeMeAULMHON. A B MUPOBOM NpPaKTU-
Ke yxe bonee fecatTu net CyLLecTBYOT NepPCOHaM3NPOBaHHbIe yaa-
NéHHble meguumHcKne cepsuckl. B CLLUA, Espone n Asuum cywiectsyet
HEMasO TeNeMeaULMHCKUX NPOEKTOB, KOTopble A0buanch ycnexa. B
HacTosLLee Bpems PasBUTUIO TeNleMeanLMHbI B Poccum cnocobetayroT
MHWLMATVBbI CO CTOPOHbI FOCYAAPCTBA U BbICTpan peakumua Kommep-
YECKUX OpraHu3auuii U MeauLMHCKMX yupexaeHnin. OCHOBHble Ha-
MPaBAEHUA TENEeMEAULMHCKMX YCIYT, OKa3blBaEMbIX MEAULMHCKUMU
cneumanucTamu, npescrasaeHbl Ha puc. 1.

B anpene 2021 roga xonauHr «Pomunp» NpoBEN MHULMATUBHOE
uccnefoBaHve No U3y4eHUIO MHEHUA POCCUAH HA TEMY OTHOLLEHMSA K
HabupatoLei NonynapHOCTb TenemeauLuyHe M MHGOPMUPOBAHHOCTH
0 paboTe OCHOBHbIX POCCUINCKMX CEPBMCOB B 3TOM chepe. B nccneno-
BaHWM NpuHAM yyactme 1500 pecnoHaeHTOB B Bo3pacTe oT 18 neT u
cTaplue, NPOXKMUBAOLLMX BO BCEX TUMAX FOPOA0B BO BCex deAepanbHbIX
oKkpyrax [3].

Ha sonpoc «3HaeTe /in Bbl, YTO Takoe TenemeauuUMHaY, bblan
MoJlyYeHbl CAeaytoLLme OTBETbI:

®  26% 3HaKOMbI C paboTOM CMCTEMbI OHMANH-KOHCYNbTALLMIA

no MeMLMHCKUM BONPOCaMm;

e 42% pecnoHAEHTOB MMEIOT NPUMEPHOE NPeACTaBaeHne O

CYLLEeCTBOBAHUM TENEMELULUHCKUX YCAYT;
®  32% POCCUICKMX TPaXaaH He 3HAT HUYEro O Tenemeau-
LWHe.

M3y4an OTHOLLEHME HALLMX COOTEYECTBEHHUKOB K TelemeauLmHe

(13 uncna 3HaOLLMX O TENEMEAMULIMHCKUX YCYraX), MOXKHO OTMETUTD:
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To assess healthcare workers' levels of preparedness in the
city of Moscow and the Moscow region to employ telemedicine
technologies and their degree of satisfaction with the practice of
using, the authors conducted a medical and sociological study
on the topic "Telemedicine in the daily professional activity of a
doctor". The research was carried out by the method of question-
naires and semi-formalised interviews. The total sample size is
100 respondents surveyed throughout October 2021.

RESULTS AND DISCUSSION

Smartphone usage is limited to communication and enter-
tainment use, but current usage has become more diverse since
technological developments, especially browsers and applica-
tions. Moreover, in the future, digital systems will monitor the
regularity of exercises, the amount of food to be consumed, and
other parameters assuming a coach's role. Moreover, the usage
will soon achieve a new level: a mobile application will help mon-
itor the patient, send reminders to the doctor, and accumulate
the necessary data. Accordingly, there will be a specific base, a
medical record, a personal account, where all representative in-
formation will be brought together. This will facilitate effective
communication between the doctor and the patient.

A doctor's online appointment system is currently publicly
accessible in the Russian Federation. The next stage is electronic
medical records; they are already available in various types and
will continue to be upgraded in the future. As a result, it will be-
come even more convenient to use them.

As for telemedicine services, their use cannot be overesti-
mated in the modern world. People often do not have the op-
portunity to consult doctors in large, regional centres. Therefore,
telemedicine doctor consultations is a move in the right direction.
There are often situations when the patients need to talk, calm
down, receive a kind explanation of their problems and under-
stand the plan for further action.

Therefore, in response to the demand, it is pretty under-
standable that many telemedicine companies have appeared in
the Russian health care system over the past two or three years.
In contrast, there have been personalised remote medical ser-
vices globally for more than ten years. As a result, many telemed-
icine projects in the USA, Europe, and Asia have succeeded. Cur-
rently, the development of telemedicine in Russia is facilitated by
initiatives from the state and a quick response from commercial
organisations and health care institutions. The main areas of tele-
medicine applications are shown in Fig. 1.

In April 2021, the Romir research holding carried out inde-
pendent research on the awareness of the Russians regarding the
possibility of using telehealth services and their attitude to the ser-
vices. The study involved 1,500 respondents aged 18 and over, re-
siding in all types of settlements throughout all federal districts [3].

The following answers were received to the question "Do
you know what telemedicine is":

e 26% are familiar with the work of the online medical

consultation system;

e 42% of respondents have a vague idea of the existence

of telemedicine services;

e 32% of Russian citizens do not know anything about

telemedicine.

As to the attitude of our fellow citizens among those who
are aware of telehealth, the following is observed:
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Bpau - Bpau
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MepBuyHbie 60nbHbIE
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Bpauy — nauueHt
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ConpoBoxaeHue
60/1bHbIX

\

B nepuog, B nocTcTauuoHapHbii nepuog
CTaLMOHapPHOro WU C XPOHUYECKMMU
NeyeHun 3abonesaHnaMu

Puc. 1 OcHogHble HanpaesneHus MeduyuHCKol desmensHOCmu ¢ npu-
MeHeHUemM mexHon02uli meanemeoduyuHsl (COCMasneHo aemopamu)

e 25% 3HalOLWMX O TeNeMeanLMHE B TON UM UHOW CTENEHU
[L0BEPAIOT eif;

e 57% y4yacTHWKOB onpoca NpuAEepXKMUBAOTCA NPOTMBONO-
NOXXHOTO MHEHMWS;

e 18% pecnoHAeHTOB 3aTPyAHUINCL OTBETUTbL Ha BONPOC.

e PaccmaTpuBan BONpoC BOCTPeBOBAHHOCTM TeNemMeanLmH-
CKMX KOHCY/IbTaLLMIA, NONYYUAN CNEAYIOWME AaHHbIE:

e 10% U3 TeX, KTO MMEET NPEACTABAEHNE O TeNeMeNLMHE,
Korga-nmbo Mnosb3oBanncb MoZOOHbIMM yCayramu, npu-
Yém, 3% M3 HUX AEeNatoT 3TO HA PEryNAPHOI OCHOBE;

e 21% pecnoHAEHTOB elWgE He ycneau onpoboBaTb OH-
NaViH-KOHCY/IBTaLMK C BPaYamu, HO NAAHUPYHOT 3TO CAENaTh;

*  69% He UMeloT TaKMX NIAHOB.

Y70 KacaeTca NONyaAPHOCTM CEPBUCOB TENEMEAMNLIMHDI, TO Hau-
6onee M3BECTHbIM CepPBMCOM sABAseTca AHAEKC.340poBbe — O €ro
dYHKUMOHMPOBaHMM 3anaBunn 44% onpoleHHbIX. B Tpoliky nuge-
poB Takxe Bowau Coep.3aoposbe (29%) u OHnaitH [oktop (21%).
Cnepom 3a HUMK B PEUTUHT CEPBUCOB TeNleMeUUMHbI MayT EanHbIi
MegamumnHckuii Moptan (20%), TeneMeg, (11%), LleHTp AnarHocTuku 1
TenemeanumHbl (10%), Ooktop pagom (10%), COTA3 TenemeamumHa
(9%), Dr. Smart (5%), SmartMed (4%) n OnDoc (3%). 3ambIKatoT cnu-
coK BestDoctor u Meaeab Tenemes, — T01bK0 2% peCnoHAEeHTOB 3Ha-
FOT 3TW OPraHMU3aLLmUu.

B KayecTBe OCHOBHbIX HaNpaB/aeHUI UCMOb30BAHUA TeNeMeau-
LmHbI B 2020 rogy MOKHO BblAENNUTb ceaytowme (puc. 2):

Pe3ynbtaTbl aBTOPCKOTO  MEAMKO-COLMONOrMYECKOro  uccne-
[0BaHMA NPOLEMOHCTPUPOBAJN OTHOCUTE/IBHO BbICOKWUI YPOBEHb
FOTOBHOCTU MEULMHCKMX CMELMaNnUCTOB K UCMONb30BaHUIO Teneme-
AVUMHCKMX TEXHOIOTUI B npoLecce cBoel NpodeccnoHasibHON aen-
TeNbHOCTU. Bce onpolueHHble B TOM, UAu MHON GOpPME UMEIOT OMbIT
NPUMEHEHWUA TEXHONOMUI TeNEMEAMLMHBI B NOBCELHEBHOW NPaKTy-
Ke. OfHaKO, KaK MOKasain nonydopmann3oBaHHble WHTEPBbIO, Aa-
NIeKO He BCe MPOXOAM/IN KaKMe-TO CreLmanbHble Kypebl M 0CBanBaaM
obpasoBaTesibHble MPOrpaMmbl Mo GOPMUPOBAHMIO CreLMabHbIX
npodeccroHaNbHbIX KOMNETEHLMI B 061ACTU TENEMEAULMHCKUX TEX-
HO/IOTUIA.

Mpwv oTBeTe Ha Bonpoc «Kaknm 06pa3om Bbl roTOBMAMCH K MUC-
N0/1b30BaHUIO TEXHONOMUIN TeNEMEANLMHDBI?», OTBETbI PECOHAEHTOB

T

Doctor — doctor

d

Newly-admitted
patient

/

During inpatient treatment

Doctor — patient

AN

Patient escorting

N

In post-hospitalisation
period or with

Fig. 1 The main areas of telemedicine applications (compiled by the
authors)

e 25% of those who know about telemedicine trust it to
some extent;

e 57% of survey participants hold the opposite opinion;

e 18% of respondents found it difficult to answer the
question.

e Assessing the demand for telemedicine consultations,
we received the following data:

e 10% of those who have an idea of telemedicine have
ever used such services. Moreover, 3% of them do it
regularly;

e 21% of respondents have not yet tried online medical
consultations, but they plan to do so;

e 69% have no such plans.

As for the popularity of telemedicine services, the most
well-known service is Yandex.Health — 44% of respondents said
it is functional. Other than Yandex.Health, the top three include
Sberbank Health (29%) and Online Doctor (21%). They are fol-
lowed by the Unified Medical Portal (20%), TeleMed (11%), Di-
agnostic and Telemedicine Center (10%), Doctor Nearby (10%),
SOGAZ Telemedicine (9%), Dr Smart (5%), SmartMed (4%) and
OnDoc (3%). The bottom of the list is BestDoctor and Medved
Telemed, with only 2% of respondents being aware of those re-
sources.

The main areas of telemedicine applications in 2020 are as
follow (Fig.2):

The author's medical and sociological research results have
demonstrated a relatively high level of healthcare workers pre-
paredness to use telemedicine technologies in their professional
activities. In addition, all respondents have experience of using
telemedicine technologies in everyday practice in one way or an-
other. However, as the semi-formalised interviews showed, not
everyone took any special courses and mastered educational pro-
grams to develop unique professional competencies needed in
telemedicine technologies.

When answering the question "How did you prepare for the
use of telemedicine technologies?" the respondents' answers
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Puc. 2 OcHosHble HanpasaeHus ucnosb308aHUA meanemeduyuHsl (co-  Fig. 2 The main practical applications of telemedicine (compiled by
cmassneHo aemopamu) the authors)
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pacnpeaenManch cneayowmm obpasom (Ccymma oTBETOB NpesblllaeT
100%, NOCKONbKY PEeCrnoHAEHTaM MOMKHO Obifo BbIGPaTb HECKONBKO
BapMaHTOB OTBETOB) (puc.3):

M3 npeactaBneHHbIX AaHHbIX BUAHO, YTo Hambonee pacnpo-
CTpaHEHHON GOPMOV OCBOEHUA TENEMEAULIMHCKUX KOMMETEHLMIA Y
MPaKTUKYIOLLMX Bpayei ABAAIOTCA TPEHUHIW OT NOCTaBLUMKoB 0bopy-
[l0BaHWA, YTO ABNAETCA TPAAULMOHHOW NPAKTUKOW KOMMNAHWI-NPOU3-
BoAMTeNel meaTexHuku. MNpoBeaeHne NoJo6HbLIX TPEHUHIOB UMeeT
TPOViHOM 3QEKT: C OAHONM CTOPOHbI, Bpayu onepaTMBHO 0by4yatoTca
cneunduke paboTbl U GopmUpyOT Heobxogumble MM npodeccmo-
Ha/IbHble HaBbIKW, C APYroi CTOPOHbI — NPaBUIbHOE MUCMOIb30BaHNe
060py0BaHMA CHUMKAET MPOLEHT NPOPeccoHaNbHbIX OWMGOK K
MOBbILIAET KAYeCcTBO MeAMLMHCKON NOMOLLM. U ¢ TpeTbei CTOPOHbI —
npoussoauTenb 060pyLOBaHMA MOKET ObiTb YBEPEH B NPaBU/IbHON,
6e30LWNBOYHON IKCTyaTaLMK, CHUKEHUM YMCIA NONOMOK M COKpa-
LLEHUM U3LEPKEK HA PEMOHT U TEXHUYECKOE 06C/YKMBaHME.

HecmoTpA Ha TO, 4TO KOMNETEHLMKN UCMONb30BaHWA Tenemeau-
LMHCKMX TEXHOIOMMIA MOMHO OCBOWUTb Ha TPEHWHrax MOCTABLLMKOB
3TWX TexHonorui, 47% pecnoHAEHTOB 0CBaMBaNW MX CaMOCTOATENb-
Ho. B pamkax nonypopmanv3oBaHHbIX UHTEPBLIO PECMOHAEHTbI OT-
METUM, YTO CAMOCTOATENbHO U3Y4ann UHCTPYKLUKM U TEXHUYECKYHO
[JOKYMEHTaLMIO, CMOTPENW PONIMKM B UHTEPHETE, TECTUPOBaAU 060-

Puc. 3 Cnocobbl ocgoeHus mexHono2uli menemeduyuHsl (cocmassne-
Ho aemopamu)

Mpouee / Other

Hurge He yunaca, ocBanBan TEXHONOTMIO B NpoLiecce paboTbl / With no
formal training, | have mastered the technology in the work process

06yyanca y CBOMX KON/Er, COMAacMBLLMXCA BbITb MOMMM HacTaBHUKamm /
Learned from colleagues who agreed to be the mentors

Hurge He yunncs, ocBanBan TeXHONOTMK camocTtoaTenbHo / With no
formal training, | mastered technologies on my own

Mpowen obyyatowmii TPEHUHT, OPraHU30BaHHbIM NOCTaBLLMKOM
obopyaosanua / Passed a training course organised by the equipment supplier

Mpoxoaun Kypc NosblWeHWA KBanuduKaLmMm no cobcTBeHHOM
nHnumatmee / Took refresher courses of my own accord

Mpoxoaunn Kypcbl NOBbILIEHNUA KBaAMdUKaLMM NO HanpaBaeHuto oT pabotogatens /
Took advanced training courses in the direction of the employer

Mpoxoaunn cneLnanbHble Kypcbl B paMKax CUCTEMbI HEMPEPbLIBHOMO MEANLIMHCKOTO
obpasosaHun / Took special courses as part of continuing medical education

B yHMBepcuTeTe 6bia Kypc No 0CHOBam TesemeamnumHbl / The university
had a course on the basics of telemedicine

were distributed as follows (response percentages exceed 100%
since the respondents could choose several answer options)
(Fig.3).

The presented data shows that the most common form of
mastering telemedicine competencies among medical practi-
tioners is training from equipment suppliers, a traditional prac-
tice of medical equipment manufacturing companies. Conducting
such activity has a triple effect: on the one hand, doctors prompt-
ly receive job-specific training and develop the professional skills
they need. On the other hand, the correct use of equipment re-
duces the percentage of professional errors and improves the
quality of medical care. Furthermore, on the third hand, the
equipment manufacturer can be assured of correct, error-free
operation, reducing breakdowns and repair and maintenance
costs.

Although the competence of telemedicine technologies
can be mastered through training by suppliers of these technol-
ogies, 47% of respondents develop the skills independently. As
part of semi-formalised interviews, respondents noted that they
independently studied instructions and technical documentation,
watched videos on the Internet, tested equipment using demo

Fig. 3 Different styles of mastering telemedicine technologies
(compiled by the authors)

_ | 19%
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pyAoBaHWe NOCPeACTBOM AEMO-BEPCHIA U MP. M Npu 3TOM, HU B KaKMX
bopmanbHbIX 006YHAIOLLMX MEPONPUATUAX HE Y4ACTBOBA/IN.

YyTb 6os1ee TPETU ONpPOLLEHHbIX OTMETUAM PoNib paboToaaTtens,
KOTOPbII, 0CO3HaBas HEOOXOAVMOCTb OCBOEHUA BpaYamu Tenemeau-
LIMHCKMX TEXHONOMUIA, HaNpPaBAsaA UX Ha cneunasbHble yyebHble me-
ponpuATU.

CerogHa Haubonee BocTpebOBaHbl B TenemeauLyHe Bpayu
CNefyoWmx CrneumanbHOCTEN: NeanaTpbl U TepanesTbl, UMeeTcs
CMPOC M Ha Y3KMX CMEeLMannCToB: HEBPOIOTOB, Bpayei CNOPTUBHOM
MEAMLMHDI, KOTOpble 3aHWMAIOTCA JIeYEHUEM TPaBM, YLIMOOB U
WHbIX HEAOMOTaHWM1, CBA3AHHbIX CO PU3MYECKoM Harpyskoi. Ceityac
MHOT1E NI0AN NEPEXOAAT HA aKTUBHbIW M 340POBbLIN 06pa3 KU3HK,
NO3TOMY TaKWe CNeLuanucTbl BecbMa BocTpeboBaHbl, 60nbLIOe KO-
JINYECTBO Ntofei 0bpaLLatoTCA K CNeLyanmncTam no Bonpocam nuta-
HUS, NO3TOMY HY}KHbI IMETONOMM, MPUYEM, KaK AN B3POC/bIX, TaK U
Ans peten.

PaccmaTpuBan NoHATUE «TeNeBpayY», MOXHO NPOCAeAUTb Npu-
Mep TpaHchopmaLmm Knaccuueckoi npodeccun B npodeccuio byay-
LLero. YsKe CeroAHa MOXKHO MONYYMTb KOHCYNLTALMIO Bpaya OHMAlH,
O/IHAKO Pa3BUTME MHHOBALMOHHBIX TEXHONOMMI B ByayLLeM NO3BOANT
NPUMEHATb TeNeEMEAULMHY s 6onee WMPOKOro Kpyra 3abonesaHuii
¥ NO3BO/IUT CAleNaTb AMArHOCTUKY 3ab60/1eBaHuii TouHee. Hanpumep, ¢
MOMOLLbIO pacLuMpeHuns GyHKLMOHaNA CMapTOHOB B byayLLem Bpady
B PEXKMME PeanbHOro BPEMEHU MOXKHO DyAeT nepesaTb CBO Kapau-
orpammy UAu faHHble 06 YPOBHE KUCI0POAA B KPOBM.

B cBA3u ¢ TpaHchopmaLmei NpodeccoHanbHbIX HaBbIKOB, He-
06X04MMbIX COBPEMEHHOMY Bpayy, aKTya M3MUpyeTcs BOMPOC O KOM-
neTeHUMAX, Heobxoanmbix npodeccnoHany byayuiero. HecomHeHHo,
ANA MeAMUMHCKOM npodeccum cyLecTByeT CBOW nepeyeHb 6asoBbix
KOMMEeTeHUMIA. TeM HE MeHee, ecTb U 0DLLEKY/IbTYpHbIe U 0bLenpo-
deccroHanbHble KOMMeTeHUMM, Heobxoaumble ana pabotbl B CO-
BPEMEHHbIX OpPraHW3aLuaX MeAULMHCKON chepbl — KOMMbIOTEPHASA
rPaMOTHOCTb, HaBbIKM MeHeAMKMeHTa M np. OpHako Bcé Gonbluiee
3Ha4YeHWe OTBOAWTCA TaK Ha3blBaEMbIM TMOKMM KOMMETEHLMAM —
HaganpodeccnoHanbHbIM HaBblkam («soft skills»), B uMcne Kotopbix
MOHO BbIENNTD:

®  CUCTEMHOE MbILNEHUE — CMOCOBHOCTb BUAETH HE OTAENb-
Hble 3/IEMEHTbI, @ CUCTEMY B LieNIOM. [TOHMMATb 3aKOHOMEp-
HOCTM B €€ YCTPOIACTBE, CUCTEMATU3MPOBATbL YacTU LENOTo
W HaXO4MTb MeXAy HUMM NPUYMHHO-CNEACTBEHHbIE CBA3N;

®  MY/IbTU33[a4YHOCTb U MYyNBTUDYHKLMOHANbHOCTL — YMEHUE
MEPEK/IOYATLCA MeXIy 334a4yamu, OTAENATb NepBooye-
pesHble 33fa4yn OT BTOPOCTEMNEHHbIX, BNAAETb HABbIKOM
MPOrHO3MPOBAHUsA CUTYaLMK M BbICTPOI ajanTauuu K eé
U3MEHEHUAM;

®  aBTOHOMHOCTb — yMeHuWe 3pPeKTMBHO paboTaTb B AMCTaH-
LMOHHOM pexume. [MaHaemus No3BoAMAE KOMMAHUAM
OLEHUTb MpeurMyLLEecTBa YAANEHHON paboTbl, U B fanb-
HelLem MPUBbLIYHBIA OPUCHLIN hopmaT paboTbl MONKET
HaBCEraa OCTaTbCA B MPOLUIOM;

®  KOMMYHWMKAaTMBHOCTb — YMEHWE HAXOAMTb OB6LMIA A3bIK C
APYTVMU NIIOABMU: KOJIJIEramK, 3aKa3uMKamu, NapTHEpa-
Mu, 06A3aTeIbHOe yCN0BUe A8 paboTbl B KOMAHAE: TO/b-
KO TaK MOXXHO BbICTPOUTb B KO/IIEKTUBE aTMocdepy JoBe-
pus, B3aMMOMOMOLLY U COTPYAHUYECTBA;

®  MYNbTUA3BIYHOCTb U MYJIBTUKYNLTYPHOCTb — NOAPA3yMeBa-
€T ry6oKoe NOHUMaHMWE KyNbTypbl U MEHTAIUTETA ApYIvX
CTpaH, C NPeACTaBUTENAMMU KOTOPbIX YENOBEKY MPUXOAUT-
ca 0bwatbea no pabote. NMpodeccrmoHan dyaywiero Takxe
[O/MKEH B COBEPLUEHCTBE 3HATb MHOCTPAHHbIE A3bIKK, U
npexae BCero, aHMUNACKNIA A3bIK;
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versions, etc. Moreover, at the same time, they did not partici-
pate in any formal training activities.

Just over a third of the respondents noted the role of the
employer, who, realising the need for doctors to master telemedi-
cine technologies, sent them to special training courses.

Today, the most in-demand in telemedicine are doctors of
the following specialities: paediatricians and therapists; there is
also a demand for highly specialised doctors: neurologists, sports
medicine doctors who treat injuries, bruises and other ailments
associated with physical activity. Because now many people are
sticking to an active and healthy lifestyle, such specialists are in
great demand. In addition, many people turn to nutrition special-
ists, so nutritionists are needed, both for adults and children.

The development of telemedicine can be viewed as an ex-
ample of the transformation of the classical profession into the
profession of the future. Today, doctor's online consultations are
easily accessible; however, the future innovative technologies de-
velopment will make it possible to apply telemedicine to a broad-
er range of diseases and make the diagnosis more accurate. For
example, by expanding the functionality of smartphones in the
future, it will be possible to transmit the cardiogram or the blood
oxygen level data to a doctor in real-time.

With the professional skills transformation required by the
modern doctor, mastering telehealth competencies gain new-
found relevance. There is no doubt that the medical profession
has its list of core competencies. Nevertheless, general cultural
and professional competencies are also necessary for modern
healthcare system workers — computer literacy, management
skills, etc. In addition, however, more and more importance is giv-
en to the so-called flexible skills — supra-professional competen-
cies ("soft skills"), among which are:

e systems thinking — is a holistic approach to analysis
that focuses on how a system's elements perform as
a whole. The approach includes developing an under-
standing of the system structure, the ability to organise
the parts of a whole and identify the causal relation-
ship between them;

e multitasking and multi-skilfulness — the ability to switch
between tasks, prioritise tasks, predict the develop-
ment of a situation and quickly adapt to its changes;

e autonomy —the ability to work remotely efficiently. The
pandemic has allowed companies to appreciate the
benefits of remote work, and in the future, in-office
work patterns may remain a permanent feature of the
past;

e communication skills — the ability to establish a good
rapport with other people: colleagues, customers,
partners, which is a prerequisite for teamwork: this is
the only way to create an atmosphere of trust, mutual
assistance and cooperation in the team;

e multilingualism — implies knowledge of more languages
than a native language. The professional of the future
must have a command of foreign languages, and the
English language comes above all else;

e multiculturalism — adopting a social perspective com-
mitted to publicly recognising and respecting represen-
tatives of different cultural groups with whom a person
has to communicate in the workplace.

e creativity is a skill that can be successfully applied in a



Axcérosa EVl ¢ coasm. KommieTeHITUM Bpaya B TeaeMeAUIIHe

BECTHMK ABUMILIEHHEI
Tom 23 = No 4 * 2021

®  KPeaTMBHOCTb — HaBblK, KOTOPbIM YCMELIHO MOXHO NpUme-
HATb B CaMblIX pa3HbIx chepax, a He TONbKO B TBOPYECKMX
npodeccusx, KaKk MOXKET NOKa3aTbCA Ha NepBbIi B3MAA, Ta-
NaHT reHepMpoBaTb HOBbIE WAEM, UCKATb MHHOBALMOHHbIE
peLIeHusi, TBOPYECKM NOAXOAMUTb K PeLLeHUto 3ajay — BCé
3T0 HeobxoaMMO B paboTe U BUOXUMUKY, 1 IT-cneLmanucty.
PaccmaTpuBans npogeccMoHanbHble KOMMETEeHLMU Bpaya, pa-
6oTaloLLEro B TeNeMeMLMHE, B NEPBYIO 04epesp, C/IeAyeT OTMETUTD,
yTO TENEBPAY LOMKEH BbiTb CNELMANUCTOM C HEOBXOAUMBIM AR pa-
60Tbl B MeAMLMHCKOM cdepe 0bpazosaHnem. Kpome TOro, OH J0/KeH
6bITb HALLENEH Ha PEeLUEHME KOHKPETHbIX 334a4, @ He HanpaBAATb Na-
LIMEHTa Ha MHOMKECTBO HEMOHATHbIX A1 HETO U MOAYAC HEHYMKHDBIX
npoueayp. Cnewmanmnct, KoTopbli XOUET TRYAUTLCA B TENeMEAULMHE,
[LO/KeH ymeTb paboTaTb C KOMMbIOTEPOM U UMETb XOPOLLIME KOMMY-
HUKaTMBHbIE HaBbIKU. MOHATHO, YTO CNELMANMUCTDI C HONBLIMM CTaKEM
paboTbl 1 CTapLUero Bo3pacTa He Beeraa bbICTPo afanTUpyoTCA K Tex-
HOJIOTMYECKOMY Pa3BWUTUIO, HO 3TO peluaemas npobnema, cuctemy
MOHO cZienatb yaobHol 1 ana Bpaya, U AnA Noib3osaTens, Ytobbl
UM 6b1N10 Nerko obaTben.
Pabotas B TenemegMumHe, LOKTOPY MPUXOAMUTCA MPUBbIKATH
K TOMY, YUTO OH He BWAMT YesoBeKa nepes coboil, a Habaogaet ero
Ha 3KpaHe MW TO/bKO C/yWaeT ero. MMEHHO NO3TOMY O4YeHb BaKHbl
KOMMYHWKATUBHbIE HaBbIKW. Bpay MOXKeT bbiTb MPEKpacHbIM Crewy-
a/IMCTOM, HO MPU 3TOM €My 334aCTyO C/I0XKHO OOBACHWUTL NaLMEHTY,
4TO NpPOUCXOAMT. A Befib B €0 33J,a4M BXOAMT, B YAaCTHOCTH, paclumd-
POBKa aHa/M30B — NEPEBOZ, HEMOHATHOW MHPOPMALIUK C Ludpamu u
NAaTUHCKMMK BYKBaMM Ha OOCTYMHbIN A3bIK. [JOKTOP, KOTOpbIi pabo-
TaeT 4yepes OHNANH-CEPBHUC, LOMKEH YMETb JOHOCUTL MHDOPMALMIO,
CNyWaThb M BECTM OBLLEHWE Ha YPOBHE, LOCTYNHOM A8 6ONbHbIX.
CoBpeMeHHOe pPa3BUTME MEIMLMHCKOW OTpaciu CBUAETENb-
CTBYET, YTO TeNemMeAMUMHA U NepCcoHANU3MPOBaHHas MeaMLUMHA B
Poccum byaeT akTMBHO Pa3BMBATLCA. 10/1b30BaTE/IMN YACTO OLLYLLAIOT,
YTO MM HE XBaTaeT MHAMBWAYANbHOMO NOAXOAA, NO3TOMY B 3TOM Ha-
npaBAeHnn HeobxoAMMa aKTUBHaA paboTa, BeAb KaXKabld NauWeHT
— 37O YHUMKa/IbHAA IMYHOCTL CO CBOMMMU OCOBEHHOCTAMM. YUnTbIBaS,
4TO 30P0BbIV 06pPa3 KU3HM celvac B TPEHAE He TONbKO Y Ntoaei
CPefHEro 1 CTapLUero Bo3pacTa, Ho U y MONOAEKMU. MHorve nonb3y-
t0TCA MOBUBHBIMK TenedboHamu, CNesaT 3a CBOMM MybCOM U Apy-
TMMM KapZuonapameTpamm Npu NoOMoLLM NpuaokeHuin Sport/Fitness,
cnewpanbHbix 6PacneToB MAM YacoB. 3TO BCE BAU3KO K MOOWIbHOM
megunumHe (Mobile Health Care), 1 yxke aBnseTcs 4acTbi 3KOCUCTEMbI
Mo 3N1EKTPOHHOMY 34paBOOXPAHEHUIO 33 pybexom. B aanbHeluem
NOAM CMOTYT NEepeckiNaTth 3T AaHHbIE Tenespayy, YTobbl OH, onupa-
AICb Ha NOJYYEHHYIO MHbOPMaLWIO, MOT HabaAaTb 33 NaLMeHTaMu
[LMCTAHLMOHHO.

3AKNIOYEHUE

MpoBeaéHHOE MCCNeaoBaHME MOKa3ano, YTO /IMLb YeTBepTb
POCCUSAH 3HAKOMbI C CUCTEMOW OHMANH-KOHCYIbTALMI NO NpesocTas-
NEHUIO YCAYr TenemegmumHbl. B HacToAwee Bpems Mbl HaXOAMMCA
Ha HaYaNbHOM 3Tane pPasBUTUA TeNemeuUuHbl, U B byayuiem pocTt
NoNyNAPHOCTM TeNeMeaULMHCKMX YCayT ByaeT TONbKO yBeNU4MBaThb-
€A, BbI3bIBAsA HEOOXOAMMOCTb YETKOTO MOHUMAHMA, KAaKUMU KOMMe-
TEHUMAMM Oo/MmKeH obnagath Bpad B 3ToM chepe. CregosaTenbHO,
y Tenespaya, NOMMMO YHUBEPCA/IbHbIX M 06LLENPOdECcCUOHANbHBIX
KOMMETEHLMIM, KOTOPbIMU AO/MKHbI 061aZaTh CNeLUanmcTbl ¢ meay-
LIMHCKMM 06pa3oBaHMeEM, JOMKHbI BbiTb CHOPMMPOBAHBI HOBbIE MPO-
deccrmoHanbHble KOMNETEHLMN.

variety of areas, and not only in creative professions, as
it would appear at first glance. For example, the talent
to generate new ideas, look for innovative solutions,
and be creative in solving problems is necessary for
both a biochemist and an IT specialist.

In reviewing the professional telehealth competencies, it
should be noted that a teledoctor must be a specialist with not
only formal medical education. In addition, he should be able to
solve specific problems and not refer the patient to many incom-
prehensible and sometimes unnecessary procedures. A specialist
who wants to work in telemedicine must have good computer
and communication skills. It is clear that older workers with am-
ple work experience do not always quickly adapt to new tech-
nologies, but this is a solvable problem. The system can be made
user-friendly for both the doctor and the patient to improve the
communication between them.

A doctor involved in telemedicine has to get used to the fact
that it is not face-to-face communication but virtual communica-
tion, where the patient is observed on the screen or only being
listened to, highlighting the importance of communication skills
mastering. No matter how excellent doctor as a specialist is, at
the same time, the health care provider must be able to explain
to the patients their health issues properly. The doctor's tasks in-
clude, in particular, explaining laboratory findings using simpler
terms instead of medical jargon. Therefore, a doctor working on-
line must convey information, listen and communicate at a level
the patient can understand.

Modern healthcare technology trends indicate that tele-
medicine and personalised medicine in Russia will be actively de-
veloping in the future. Today's customers expect a personalised
experience, so a focused approach is needed because each pa-
tient has unique personality characteristics. A healthy lifestyle is
currently in trend not only among middle-aged and older people
but also among young people. Thus, many people use mobile
phones, monitoring their heart rate and other cardio parame-
ters using Sport/Fitness apps, special bracelets or watches. This
is close to Mobile Health Care and is already part of the digital
healthcare ecosystem overseas. In the future, people will be able
to send this data to a teledoctor so that, based on the informa-
tion received, he can monitor patients remotely.

CONCLUSION

The study showed that only a quarter of Russians are famil-
iar with telemedicine services incorporating the online consul-
tation system. Currently, we are at the initial stage of the tele-
healthcare system. However, telemedicine services' growth in
popularity will only increase in the future, causing the need for a
clear understanding of what competencies a doctor should have
in this area. Consequently, besides the universal and general pro-
fessional skills specialists with medical education should have, a
teledoctor should develop new professional competencies.
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OTHOIIEHVE BPAYEN K TEAEMEAULIVIHE

AJL. BBEAEHCKUIT, A.B. 3Y AVIH?

1 Kadeapa anatomun, Psi3ancknit rocyaapCTBeHHbIN MeAnIMHCKNIT yauBepcuteT uM. VLTI ITaBaosa, Psasans, Poceniickas Pegeparjs

2 HarmoHaabHb1i1 Hay4HO-11CCAeA0BaTeAbCKIII MHCTUTYT 001ecTBeHHOTO 340poBbs uM. H.A. Cemamniko, Mocksa, Poccniickas ®egepars

Lienb: n3yyeHue OTHOLIEHUA CNELMaNNCTOB MeAULMHCKOW cdepbl K BO3MOXKHOCTM OKa3aHUA MeAMULMHCKOM NOMOLLM NOCpeACcTBOM naathopm Tene-
MeAVLMHDI.

Matepuan u merogpbi: 6b111 UCMONb30BAHbI METOAbI HAYYHOrO NO3HAHMA: aHA/IM3 CheLManbHOW MTepaTypbl No Npobaeme UcCnef0BaHUA; CUHTE3
1 TPYNNMPOBKa JaHHbIX MO TEMATUUYECKUM HanpaBAeHUAM; BTOPUYHDBIA aHaNN3 JaHHbIX COLMONOTUYECKUX UCCIe0BaHUIA; Pe3yabTaTbl aBTOPCKOTO
MEAMKO-COLMONOMMYECKOro UCCNe0BaHMUA Ha Temy «TesemeuLmMHa B NOBCEAHEBHON NPOdECCUOHaNbHOW AeATebHOCTU Bpayay.

Pe3ynbTaTbl: pesybTaTbl MOKa3anu, YTo, MO MHEHWIO BPaYe, CyLLECTBYIOT GaKTOPbI, CAEPKMBAIOLLME PA3BUTHUE PbIHKA TENEMEAULMHDBI, KOTOPbIe 06-
YCNOBW/IN BblAENEHWE OTAE/bHBIX HAaNPaBAEHUI, NONb3YIOLLMXCA HaMBobLLIEN NONYNAPHOCTBLIO Y POCCUsAH B GOpMaTe AUCTAHLMOHHbLIX MeAULMHCKUX
KOHCynbTauui. Cneupanuctel, paboTatolme B ambynaTopHbIX U CTaLMOHAPHBIX NeYebHbIX yupeKaeHuUsAX, Bcé bonblue 1 Bonblue NpUBAEKaoTCa K
MCMNOMb30BAHUIO TENEMEAULIMHCKUX TeXHONOTHIA. CTeneHb Ux NPodeccMoHanbHON FOTOBHOCTM K 3TOMY Pas/iMyHa, TaK e, Kak M HEOLHO3HAauHO OTHO-
LUEHWE K AUCTAHLMOHHBIM dopmam paboTbl C UCMONb30BaHUEM LiMPPOBbIX TEXHOOTUUYECKUX BO3SMOXKHOCTEN.

3aKnKoueHue: COBOKYMHOCTb NPEUMYLLECTB U HEAOCTAaTKOB Te/leMeULIMHbI NO3BOAAET MPOrHO3MPOBaTh €€ PasBUTUE, HO HE NOJIHOE 3ameLleHNe Tpa-
OMUMOHHBIX GopM paboTbl ¢ NauyeHTamu B bavskaiiei nepcneKTmse.

Kntouesble coBa: menemeduyuHa, Uugpossie naamegpopmsl, OHAAUH-KOHCYAbMAyUU, MeOUYUHCKAS MOMOoWb, hopmam e3aumodelicmaus.

Ona yutuposaHusa: BeeaeHckuit AW, 3yann AB. OTHOLEHME Bpadel K TenemeanumHe. BecmHuk AsuyeHHsl. 2021;23(4):510-9. Available from: https://doi.
org/10.25005/2074-0581-2021-23-4-510-519

DOCTORS’ ATTITUDE TO TELEMEDICINE

A.I. VVEDENSKIY!, A.B. ZUDIN?

1 Department of Anatomy, .P. Pavlov Ryazan State Medical University, Ryazan, Russian Federation
2 N.A. Semashko National Research Institute of Public Health, Moscow, Russian Federation

Objective: To study the attitude of medical professionals to providing healthcare services through telemedicine platforms.

Methods: The following methods of scientific knowledge were used: literature-based analysis on the research problem; thematic data synthesis and
grouping of similar data; secondary analysis of sociological data; the results of the author's medicosociological research on the topic "Telemedicine in
everyday clinical practice".

Results: The results showed that factors hindering the development of the telemedicine market have resulted in the development of specific most
popular among Russians areas, namely, medical consultations online. Healthcare professionals providing outpatient and inpatient care are increasingly
involved in delivering telemedicine services. However, their professional preparedness level for this is variable, as well as the attitude towards remote
ways of working using digital technologies.

Conclusion: The combination of advantages and disadvantages of telemedicine makes it possible to predict its growth, but not a complete replacement
of the traditional healthcare system soon.

Keywords: Telemedicine, digital platforms, online consultations, medical care, communication format.
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BBEOEHMUE INTRODUCTION

Mepuog 2020-2021 rr., U3-3a NAHAEMMU HOBOW KOPOHaBMPYC- The period of 2020-2021, due to the pandemic of a new

HOM MHdeKumum COVID-19, BHEC M3MEHEHWA B MPUBBIYHYIO KU3Hb
Niofel, nepesesas MHOTME NPOLECChl KU3HU U AeATeNbHOCTU B AMC-
TaHUMOHHbIA dopmaT [1-3]. Ha ¢oHe BBEAEHMA OrPaHUUUTENbHBIX
MEPONPUATUIA M pUCKa 3a6071€BaEMOCTM, NOBBLICUACA CNPOC HA OH-
NalH-KOHCYNbTauMmM Bpayeit: 6onbHblE CTasM 0bpaLaTbca 3a NOMO-
LLbIO K TENIEBPAYAM HE TOJIbKO C LIe/Ibo NPeaoTBPaLLeHMs KOHTAKTOB B
pasrap naHAEeMMU, HO U Keslan M3bexaTb TPaTbl BpeMeHU Ha gopory
1 OMAQHWE B 04epeam, AN NOAYYUTb KBAIMPULMPOBAHHOE MHEHME
Bpaya U3 Apyroro roposa uam ctpaxol [1, 3, 4]. NMnatdopmbl Teneme-
AVUMHCKUX CEPBUCOB 0ObeaMHAIOT BPaYel, HaXoAALMXCA B PasHbIX
4acoBbIX NOACaX, NaLMEHTbI M3 Nt06Oro palioHa CBOEro MPOMXKMBAHUA
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coronavirus infection COVID-19, has changed people's ordinary
lives, transferring many processes of life and activity to a remote
format [1-3]. In restrictive measures implementation and the risk
of covid 19 infection, the demand for online medical consulta-
tions has increased: patients began to seek help from teledoctors
not only to avoid physical contacts amid the pandemic but also to
avoid wasting time travelling to or waiting in a hospital, or to get
a qualified the opinion of a doctor from another city or country
[1, 3, 4]. Moreover, telemedicine platforms unite doctors located
in different time zones; patients from any of their places of res-
idence can choose a convenient time for online consultation [5,
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MoryT nogobpatb yaobHoe BpeMs An8 OHNAMH-KOHCYNbTauuu [5, 6].
B HacTosALLee BPeMA Mbl HAXOAMMCA INLLb B HaYane pasBuUTUA Tene-
MeAMUMHbI, U B Hedanékom Byayliem pocT nonyiapHOCTU Teneme-
AVUMHCKUX YCAYT 3aTPOHET BCE PErMOHbI Halwel cTpaHbl [6]. U aaxe
CMATYEHNE PEryNATOPHbIX OFPaHUYEHMI Y3Ke HE CMOXKET OCTaHOBUTb
JanbHeNWuiA pocT BOCTPeBOBAHHOCTM YCAyT TenemeanumHbl. UmeH-
HO MO3TOMY TEMA OTHOLLEHMSA CaMMX BPayeil K OKa3aHWio MeanLMH-
CKOM MOMOLLM Ha NnaTdopmMax TeeMeanLMHbI ABNAETCA aKTyasIbHOW,
TaK Kak pOCT NONyAAPHOCTU AMCTAHLMOHHbBIX KOHCYAbTaUuuMi y naum-
€HTOB A0/IKEH COMPOBOXKAATLCA M 3aMHTEPECOBAHHOCTLIO Bpayen B
Takom popmaTe B3auMoAencTBuA ¢ NaumeHTamm [7-10].

BO3MOKHOCTU MPUMEHEHMA TENEMEAULMHCKUX TEXHOMOTUI B
Pa3/IMYHbIX HaNpPaBAEHUAX MeAMLMHBI HALWAKU OTPaXeHue B paboTax
KaK poccuickmx [11-13], Tak 1 3apybexHbIx yuéHbix [14, 15]. Tak, Bo-
MPOCbI FOCYyAaPCTBEHHOTO PeryiMpoBaHusa BHeApPeHNA TeneMeanLnH-
CKMX TEXHO/IOTWIM B MPAKTUYECKYHO AeATENbHOCTb Bpaya PacCMOTPEHbI
B nyb6ankaumax Knumenko MC u JlyukmnHoit A, (2020) [9], Cmbiwwnse-
Ba AB 1 coasT. (2018) [16].

B npouecce MCNonb30BaHMA TeNemMeaULMHCKUX TEXHOMOMIA
BPAYM CTA/JIKMBAIOTCA C HOBbIMM GOPMamMu NPaBOBOW OTBETCTBEH-
HOCTM, B TOM 4YMCNe, YroNoBHON. Mpobaembl NPaBoBOro peryanpo-
BaHMA TeNeMeaMLMHbI OTpaskeHbl B paboTax Hekpacosa BH (2017)
[17], MsakuHuHoi CB (2019) [10], Basunosoit EM n JemyeHko MB
(2020) [5].

LLENb UCCNEQOBAHUA

M3yunTb OTHOLLIEHME CMEeLMaANUCTOB MeAULMHCKON chepbl K
BO3MOXHOCTU OKa3aHWUA MeLMLMHCKUX YCAYr C NOMOLLbIO NaaTdopm
TenemMeauLMHbI.

MATEPUAN U METOAbI

B npouecce M3yyeHWA OTHOLUEHUA Bpayeil K TenemeauuuHe
aBTopamu 6blna MCnosb3oBaHa 3aKoHoAaTenbHasa 6asa, peryaupy-
fOLLAA NOPALOK OPraHM3aLMM U OKa3aHUA MeAULMHCKON NOMOLLM C
NPUMEHEHWEM TENEMELMLMHCKMX TEXHONOMMIAL, pacCMOTpeHbI Ucce-
[10BaHWA B 061aCTV peryMpoBaHua MeanLMHCKUX ycnyr B cdhepe npu-
MEHeHUs TEXHONOTUI TenemeanLmHbl B Poccum v 3a pybexkom paga
POCCUIMCKMX 3KcnepToB — 3uHrepmaHa b.B., Lknosckoro-Kopam H.E.,
Bopobbésa A.U., Cmbiwnsesa A.B., MenbHukosa H0.10., ApTémoBoii
MN.B. — 1 npuBeseHbl pe3ynbTaTbl OHNANH-cepBMca No noabopy cTpa-
XOBbIX NPoAyKTOB «CTpaxoBKa.Py» [18].

[lnA oueHKM roToBHOCTM BpayebHbIX Kagpos ropoaa MocKBbI U
MoOCKOBCKOW 06/1aCTU K MCMO/b30BAHUIO TeNeMEANLMHCKUX TEXHO-
NOTUIA U CTENEHM UX YAOBNETBOPEHHOCTM NOAOOHOW NPAKTUKOM NpK
y4acT1m aBTOPOB ObINI0 NPOBEAEHO MEAMKO-COLLMONOTUYECKOE UCCIe-
[0BaHuWe Ha Temy «TenemesmMumMHa B NOBCeAHEBHOM NpodeccmoHasb-
HOW [eATeNbHOCTU Bpaya». ccnepoBaHne NpoBeaeHO METOAOM aH-
KeTUPOBaHMA 1 NonyPopMann3oBaHHOrO MHTepBbH. O6Lan BbiGopKa
— 100 pecnoHAeHTOB, NEPUOL UCCNea0BaHMA — OKTABpb 2021 roaa.

1  ®edepansHell 3akoH om dedepanbHbili 3akoH om 21.11.2011 Ne 323-@3
(ped. om 02.07.2021) «06 ocHoB8ax oxpaHsl 300po8ses 2paxdaH 8 Pocculickoli
Gedepayuu». [InekmporHsili pecypc]. URL: http.//www.consultant.ru/
document/cons_doc_LAW_121895/ccf02734a76e335943ae86f86b319d6035¢
ca374/. (dama obpaweHus: 01.11.2021). dedepansHbiii 3akoH om 29.07.2017
Ne 242-®3 «O sHeceHuu usmeHeHuli 8 omaenbHble 3aKOHOOamesnbHble AKMb!
Pocculickol ®@edepayuu no 8onpocam npUMeHeHUs UHPOPMAYUOHHbIX
mexHosnoauli 8 chepe oxpaHsl 300posbaAx. [InekmpoHHsili pecypc]. URL: http://
www.consultant.ru/document/cons_doc_LAW_221184/. (dama obpawjeHus:
01.11.2021).

6]. Currently, we are only at the beginning of the development of
telemedicine, and shortly, the growing popularity of telemedicine
services will affect all regions of our country [6]. Furthermore,
even the easing of regulatory restrictions will not stop the fur-
ther growth in the demand for telemedicine services. That is why
doctors' attitude to providing healthcare remotely using telemed-
icine platforms is relevant. However, the growing popularity of
online medical consultations should be accompanied by the doc-
tors' motivation to use this patient-physician interaction format
[7-10].

The applications of telemedicine technologies in various ar-
eas of medicine are reflected in the publications of both Russian
[11-13] and international scientists [14, 15]. Thus, the issues of
state regulation of the telemedicine technologies practical imple-
mentation are considered in the publications of Klimenko MS and
Luchkina AD (2020) [9], Smyshlyaev AV et al (2018) [16].

In addition, doctors may face new forms of legal liability
in using telemedicine technologies, including criminal liability.
In view of this, the problems of legal regulation of telemedicine
were reflected in the works of Nekrasov VN (2017) [17], Myaki-
nina SB (2019) [10], Vavilova EM and Demchenko MV (2020) [5].

PURPOSE OF THE STUDY

To study the attitude of healthcare professionals providing
medical services using telemedicine platforms.

METHODS

In studying the attitude of doctors to telemedicine, the au-
thors used the legal framework governing the organization and
provision of medical care using telemedicine technologies®. In ad-
dition, reviewed studies on healthcare services regulations on the
use of telemedicine technologies in Russia and overseas by sever-
al Russian experts — Zingerman BV, Shklovsky-Kordi NE, Vorobyov
Al, Smyshlyaev AV, Melnukov YuYu, Artyomova PV. Besides, the
results of the e-service that offers a selection of insurance prod-
ucts "Strakhovka.ru" were provided [18].

To assess healthcare workers preparedness in Moscow and
the Moscow region to use telemedicine technologies and the de-
gree of their satisfaction with the format, the authors conducted
a medicosociological study on the topic "Telemedicine in every-
day clinical practice". The research was carried out by the method
of questionnaires and semi-structured interviews. The total sam-
ple size is 100 respondents surveyed throughout October 2021.

RESULTS

A growing trend in the remote medical consultations sec-
tor is observed in the Russian Federation and many other devel-
oped countries. As a result, the interest in telemedicine platforms
deepens, and government agencies pay special attention to the

1 Federal Law No. 323-FZ of November 21, 2011 (as amended on July 2,
2021) “On the Fundamentals of Protecting the Health of Citizens in the Russian
Federation”. [Electronic resource]. URL: http://www.consultant.ru/document/
cons_doc_LAW_121895/ccf02734a76e3359430e86f86b319d6035cca374/.
(date of access: 01.11.2021). Federal Law No. 242-FZ dated July 29, 2017

“On Amendments to Certain Legislative Acts of the Russian Federation on the
Application of Information Technologies in the Field of Health Protection”.
[Electronic resource]. URL: http.//www.consultant.ru/document/cons_doc_
LAW_221184/. (date of access: 01.11.2021).
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PE3YNbTATbI

B HacTtosLlee Bpems Kak B 9KOHOMMYECKM Pa3BUTbIX 3apybe-
HbIX CTPaHaXx, TaK 1 B Poccuiickolt depepaummn Habaogaetca TpeHa, Ha
POCT CEKTOPa AMUCTAHLMOHHBIX MEAULMHCKMUX KOHCYNbTaLMIA, HTEPEC
nonb3oBaTenen TenemMeauLMHCKUX NAATGOPM PacTET, @ CO CTOPOHbI
rOCyZLlapCTBEHHbIX CTPYKTYP yaensercs ocoboe BHUMaHWE LMPPOBU-
3aUMKU 34PABOOXPAHEHNA M PACLIMPEHUIO BO3MOMKHOCTEW Teneme-
AMUMHbL. B Poccun TenemenmumHa 6bi1a oduLManbHO 3aKkpenneHa
TonbKo B 2018 roay, nocie NPUHATUA 3akoHa «O TenemeauumHe»?,
HaunHas ¢ aToro nepuoga, ycnyrn TenemeanumHbl Obiiv BKIKOYEHbI
BO BCE KOPMOPATMBHbIE MPOrpaMmMbl LOBPOBOILHOTO MEAMULMHCKOMO
cTpaxoBaHusa. A B anpene 2021 roga MuHUCTEPCTBO LMPPOBOrO pas-
BUTMA, CBA3N M MACCOBbIX KOMMYHWKaumMin Poccuiickont ®epepauum
YTBEPAMIO NPUKA3 0 METOAMKE pacyéTa Lienesblx Nokasatenen «Lng-
pOBOI TPaHCHOPMALLMMY», COFNACHO KOTOPOMY KOIMYECTBO MEAULMH-
CKMX KOHCY/IbTaLLMIM OHNAMH AoNMKHO goctidb 50% K 2030 roay, 4to u
Zanblue byaeT cnocobCcTBOBaTL PA3BUTUIO TENEMEAULMHDI.

CnegyeT OTMETUTb, YTO POCT CNPOCa Ha TeNeMeanLMHCKME Npo-
ZYKTbl CO CTOPOHbI rpakaaH (NaLmeHTOB) MMeeT YCTOMUMBYIO TeHAEH-
LMo pocTa. B yacTHOCTM, aHaNUTMKM OHNaWH-cepBuUca MO noabdopy
CTpaxoBblx MpoaykToB «CTpaxoBKa.Py», npoaHasM3MpoBaB Crpoc
POCCHAH Ha YCAyrv TeNeMeaULIMHbI, MPULLAK K BbIBOAY, YTO 33 NepBoe
nonyrogue 2021 roga cnpoc Ha TenemeguumHy Bbipoc Ha 9% no cpas-
HEHMIO C aHaNOTUYHbIM NEPUOLOM NpoLunoro roga [18].

Ha nepsom mecte no MONyAApHOCTM Cpeay ChneuuanncTos B
bopmaTe AUCTAHLMOHHBIX MEAMLMHCKUX KOHCYNbTALMI B HAYa/IbHbIV
nepuos KOPOHaBMPYCHON NAaHAEMMUMU CTOAN BPAY-MICUXOIOT, UMEHHO
€ro YC/Iyru Yalle BCEero WLLyT Nosb3osaTtenu B cetm MHTepHeT. Cneay-
€T OTMETUTb, YTO 33 oA, CNPOC Ha KOHCY/bTaLMK Bpa4en-ncuxonoros
BbIPOC Ha 27%.

Ninpepamu No pocTy cnpoca TakKe CTanu Hesponor (+59%) u
Kapguonor (+58%), 4yTb MeHblUe MOAb3YIOTCA NONYASAPHOCTbIO Te-
panesT, NeavaTp, 3HAOKPWHOON, AEPMATONAOr M MNCUMXOTEPanesT.
Cnpoc Ha OHKO/I0roB U FEHETUKOB BbIPOC TO/bKO Ha 5% u 8% coorT-
BETCTBEHHO. TaKe cpeay PoCcCUAH NOMYAAPHbI YCAYTY TPAaBMATONOra
W ocTeonaTta. JKCnepTbl NPEANOoNaratoT, YTo U3-3a NPOAOIKNUTENLHOTO
yaanénHoro ¢popmata paboTbl y rpakaaH MOIIN Pa3BUTLCA TMNOAMHA-
MMUSA, T01I0BHbIE 60K, Npobaembl co cnnHOM 1 Horamu [8]. C yuétom
cneunduKn TeneMeamuUMHCKUX YCayr, ApyrMmMu BocTpeboBaHHbIMM
CMNeuManmcTaMm, K KOTopbiM 06paLLaoTCca NALMEHTbI 415 YAANEHHbIX
KOHCY/IbTaLMM, ABNAIOTCA BPaYM-TepaneBTbl, NeAMaTpbl, HEBPOIOTK,
raCTPO3HTEPO/IONM, AEPMATO/IONM U aKyLLIEPbI-TMHEKO/IOTH.

B okTAbpe 2021 roga aBToOpamu HactosLLen paboTbl NpoBeaeHo
MeAMKO-COLMONOMMYECKoe UCCNeA0BaHMe, HanpaBAeHHOe Ha onpe-
[leNeHne onbiTa U CTENEHW YA0BNETBOPEHHOCTH BPAYei BbICLLEN KBa-
NMMOUKaUMN — MEAULMHCKMX PabOTHMKOB NEPBUYHOTO U BTOPUYHOTO
3BeHa — paboToii C MauMeHTamu C UCMNONb30BAHUEM TeNeMeaNLMH-
CKMX TexHonorui. Obuiee yncno pecnoHaeHToB — 100 YENOBEK, KakK-
[bli U3 KOTOPbIX BEAET aMOyNaTOPHbIN NPUMEM M OCYLLECTBAIAET CTa-
LMOoHapHoe neyeHne. ONpoc NPOBOANACA METOAOM aHKETUPOBAHMA U
BbI6OPOYHOTO NoyGOPManM30BaHHOTO MHTEPBbIO B ABYX CyObeKTax
Poccuiickoit Pepepaumm: ropoge Mockse n MocKoBCKo# obnacTu.

Bce 100% onpoLueHHbIX NONOXKUTENbHO OTBETUAM HA BOMPOC
«Mpuxogmnnocb v Bam Korga-HMOYAb KOHCYNIBTUPOBATL NALLMEHTOB B
UMdPOBOM (AUCTAHLUMOHHOM) pexkume?», ogHako 11 yenosek (11%)

2 ®edepansHblii 3aKoH om 29.07.2017 Ne 242-@3 «O gHeceHUU u3meHeHUl
8 omadesbHble 3aKoHoOamesbHbie akmol Poccutickoli ®edepayuu no sonpocam
NpUMeHeHUs UHOPMAYUOHHbIX mexHono2ull 8 chepe oxXpaHsl 300p08bAN.
[3nekmponHbili pecypc]. URL: http://www.consultant.ru/document/cons_doc_
LAW_221184/. (0ama o6paweHus: 01.11.2021).

512

digitalization of healthcare and expanding the capabilities of tele-
medicine. However, telemedicine was officially established in
Russia only in 2018, after adopting the «On telemedicine» law?.
Since this period, telemedicine services have been included in
all corporate, private healthcare plans. Moreover, in April 2021,
The Ministry of Digital Development, Communications and Mass
Media (Minkomsvyaz) of the Russian Federation approved an or-
der on the methodology for calculating the target indicators of
"Digital Transformation", according to which the quantity of on-
line medical consultations should reach 50% by 2030, which will
further contribute to the development of telemedicine.

It should be noted that the growth in public demand for
telemedicine services has a steady upward trend. In particular,
analysts at insurance products e-service "Strakhovka.ru", after
analyzing the market for telemedicine services, concluded that in
the first half of 2021, the demand among Russians for telemedi-
cine increased by 9% compared to the same period last year [18].

In the initial period of the pandemic, at the top of special-
ists' popularity in the telemedicine format were remote medical
consultations with a psychologist. Phycological support services
were highly sought after on the internet. It should be noted that
during the year, the demand for consultations of psychologists in-
creased by 27%.

The surging demand is also observed for neurologists (+59%)
and cardiologists (+58%), whereas therapists, paediatricians, en-
docrinologists, dermatologists, and psychotherapists are slightly
less popular. Demand for oncologists and geneticists grew only by
5% and 8%, respectively. The services of traumatologists and os-
teopaths are also popular among Russians. Experts suggest that
due to the long-term remote work format, citizens could develop
physical inactivity, headaches, back and leg problems [8]. Consid-
ering the specifics of telemedicine services, other highly demand-
ed specialists that patients turn to for remote consultations are
general practitioners, paediatricians, neurologists, gastroenterol-
ogists, dermatologists and obstetricians-gynaecologists.

In October 2021, the authors conducted a medicosociologi-
cal study to determine the experience and degree of satisfaction
of highly qualified doctors — primary and secondary healthcare
providers using telemedicine technologies. The total sample size
is 100 respondents engaged in outpatient and inpatient care. The
survey was conducted by questioning and selective semi-struc-
tured interviews in two territorial entities of the Russian Federa-
tion: Moscow and the Moscow region.

All 100% of the respondents responded in the affirmative
to the question, "Have you ever consulted patients in digital (re-
mote) mode?" However, 11 people (11%) explained that they
consulted patients by phone, which is the remote performance
of official duties, but they were unsure that this form of consulta-
tion could be called digital.

Respondents were asked to answer the question, "How
would you rate your own digital consulting experience?". Then
evaluate the experience on a 5- grade scale, from 1 — "absolute-
ly unsuccessful experience, | consider this form of interaction
with patients unpromising, | will not practice further and will not
recommend it to colleagues" to 5 — "successful experience, | am

2 Federal Law No. 242-FZ dated July 29, 2017 “On Amendments to Certain
Legislative Acts of the Russian Federation on the Application of Information
Technologies in the Field of Health Protection”. [Electronic resource]. URL:
http://www.consultant.ru/document/cons_doc_LAW_221184/. (date of access:
01.11.2021).
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NpY 3TOM NOACHUAW, YTO KOHCYNBTUPOBAAM MALMEHTOB MO TenedoHy,
YTO ABNAETCA AMCTAHLMOHHBIM UCMONHEHWEM [LOIKHOCTHBIX 065A3aH-
HOCTEM, HO OHM He BblM yBEPEHbI, YTO TaKy GOPMY KOHCYNbTaLmi
MOKHO Ha3BaTb LIUPPOBOWA.

PecnoHgeHTam npennoxunmn oteeTutb Ha Bonpoc «Kak 6bl Bbl
OLEHWU/IN CBOW COBCTBEHHbIV ONbIT PaboTbl LMGPOBOTO KOHCYNLTH-
POBaHMA?» U OLEHUTb OMbIT AUCTAHLMOHHOIO B3aMMOAEUCTBUSA C Na-
LMeHTaMu no 5-6annbHol wkane, o 1 — «abCcoNtoTHO HeycneLwH bl
OMbIT, CYATAIO TaKyo GOPMY B3aMMOAEMCTBUA C NaLMeHTamum becnep-
CMEeKTUBHOM, NPaKTUKOBaTb fafnee U PeKOMEHAOBaTb Koaneram He
6yzy» 40 5 — «ycnewHblit OMbIT, FOTOB NPAKTUKOBATb €ro U Aanee u
peKoMeHZyHo Konneram, Kak XopoLUyto MPaKTUKy NpodeccMoHanbHowM
[eaTenbHoCTUY.

Bbln nonyyeH cpeaHwit 6ann — 3,7, 4To rOBOPUT O JOCTAaTOMHO
BbICOKOW CTeneHM yA0BNETBOPEHHOCTM ONPOLUEHHbIX Bpayeii oT Tene-
MeAMLMHCKOM NPaKTUKK. B Lienom, oLeHKM pacnpesennnck cnepyto-
Wwym obpasom (puc. 1):

Takum 0bpazom, 70% ONpOLIEHHbIX HAMW BPaYeit NONOKUTENb-
HO OLLEHMBAIOT CBOW OMbIT UCMO/b30BAHMA TENEMEANLIMHCKUX TEXHO-
NOTWI, YTO NO3BONAET CAENATb BbIBOL O MEPCrneKTUBax ANA pacluu-
PEHUA UX BHEAPEHWA C TOYKM 3PEHUA FOTOBHOCTU K HUM CO CTOPOHbI
KaZ,pOB NEPBUYHOTO 1 BTOPUYHOTO 3BEHa.

PecnoHaeHTOB nonpocunu BbipasuTb CBOE COracue, Uan Heco-
rnacue c pALOM YTBEPXKAEHWN, rae:

1 — «CcOBEPLUEHHO He COTNaceHy,

2 — «CKOpee He COrNaceH, Yem COrnaceHy,

3 — «3aTpyaHACb OTBETUTb, MOCKO/BKY BONpoC TpebyeT bonee
ry6OKOro M3y4eHus»,

4 — «CKOpee COrMaceH, YeM He COrnaceHy,

5 — «abCcontoTHO cornaceH».

MonyyeHHble pesynbTaTbl NPeACcTaBAEHbI Ha pUC. 2:

[JaHHble CTAaTUCTUKM 0OpalLaeMoCT¥ B MeULMHCKUE OpraHu-
3aUMKM NoKasbiBatoT, uto B 40% cnyvaes He TpebyeTca noceleHue
NOAVKAMHWKM, [OCTaTOMHO MOMYYEHWUA YCAYT B paMKax cepBuca Te-
NemefuUMHbL. B 4acTHOCTW, AUCTAHLMOHHbIE KOHCYNbTALMK YA06HbI
NaLMeHTaM C HaIMYMEM XPOHUYECKMX 3aboeBaHMi Npy cTabuibHOM
COCTOSIHUM, HO TPebytoLLLEeM MOHUTOPUHIA 340P0BbA CO CTOPOHbI AOK-
TOpa, a TaKXKe A1 NoSy4eHUA BTOPOro MHEHUA Y NPOGUbHbIX CneLy-
a/IMCTOB NO NOCTaBAEHHOMY AMArHosy.

Puc. 1 CmeneHb yoosnemsopéHHocmu spayveli (6annel om 1 0o 5)
0m NPAKMUKU UCNO/b308AHUA menemeduUUHCKUX mexHonoaul (co-
cmasseHo aemopamu No Pesyabmamam onpoca)

45%

ready to practice it further, and | recommend it to colleagues as a
good professional practice."

An average score of 3.7 was obtained, which indicates a high
degree of satisfaction of the surveyed doctors from telemedicine
practice. In general, the score distribution was as follows (Fig. 1):

Thus, 70% of the doctors interviewed gave an upbeat as-
sessment of their experience in using telemedicine technologies,
which allows us to conclude that there are prospects for ex-
panding the implementation in terms of primary and secondary
healthcare providers preparedness to use them.

Respondents specified their level of agreement or disagree-
ment on an agree-disagree survey scale for a series of statements
in five points:

1. Strongly disagree

2. More disagree than agree

3. Neither agree nor disagree as the question requires fur-
ther research

4. More agree than disagree

5. Strongly agree

The results obtained are presented in Fig. 2:

The patient visit statistical data show that in 40% of cases,
outpatient appointments are not required; it is enough to receive
services in telemedicine format. In particular, remote consulta-
tions are convenient for patients with stable chronic diseases but
require remote patient monitoring and obtaining a second opin-
ion from sub-specialized medical experts regarding the diagnosis.

Studies examining the healthcare specialists' attitude to-
ward online medical consultations using telemedicine platform
services indicate three key factors curtail the functionality of tele-
medicine in Russia:

1. Healthcare consumers mistrust online medical services.
2. Regulatory barriers to telehealth services.

3. Training of doctors per se.

Fig. 1. The histogram of the degree of satisfaction with the practice of
using telemedicine technologies. The graph represents the frequency
of respondents in each answer (5-grade scale) to the question "How
would you rate your own digital consulting experience?" — from 1:
unsuccessful experience to 5: quite successful experience. Source:
Computed by the authors based on the results of the survey
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TenemeanumHa He 3aMEHUT TPALMULMOHHYIO CUCTEMY
OKa3aHWA MeAULMHCKON MOMOLM U yX043a 33
nauMeHTamm B 6amkanwme 5-10 net
HaceneHue He roTOBO aKTUBHO MCMO/b30BaThb
TenemeanLUMHCKME TEXHONOMMU B3aUMOAENCTBUA C
Bpayom
OTcyTcTBMe obuiero n cuctemHoro obcnegosaHus
npenaTcTByeT 06bEKTUBHOMY U TOYHOMY NPUHATUIO
peLleHUt No OCYLLLECTB/IEHUIO IeYeHUA
LUndposoe BeseHWe 3anuceit genaet ANUHy0
MHbOpMaLMIo NauneHToB bonee ysa3BUMON Ana
KMbep-Kpaxu, NMpaTcTea AN B3NOMA

OTCyTCTBME NMYHOTO KOHTAKTa MeXAy NauueHToOM n
Bpa4yom nNpenAaTCcTByeT AOBEPUoO U 06BbEKTUBHOCTU

MeanumnHcKMe paboTHUKKU HYXKAA0TCA B CneLmanbHOM
NoAroTOBKE K UCMO/Ib30BaHUIO TenemeanLMHCKUX
TeXHONOrnM

MeaunumHckmne paboTHUKKM CNOCO6HbI BbICTPO OCBOUTL
TEXHONOTMM TenemeanuUmHbI

HabnloaeHue 3a nauMeHTaMm 1 NonosiHeHe 3anacos
NIeKapCTB OCYLLECTBIAETCA NpoLie 1 bbicTpee npu
nomouwmn tenemeguUMNHCKNX TeXHOI'IOFVIVI

TenemegmumHa nomoraet 6e30MacHO, N1ErkKo M TOYHO
BeCTM uMdpPoBblE MEANLMHCKME 3aMnCK NaLMeHToB

TenemeamuMHa COKpaLLaeT BPEMA NaLMEHTOB MNpK
OXKMAaHMM NPUEMA Bpaya

TenemeamumHa COKPaTUT BrOAKET Ha 0bLLeCTBEHHOE
34paBOOXPAHEHME 33 CHET CHUMKEHUA CTOMMOCTH
OKa3saHWA MegMUMHCKON NomMoLLM
TenemeanUMHCKME NNaTGOPMbI MOMOTYT MNOBbICUTL
KayecTBO 3paBOOXPaHEHNA U MEAULMHCKON MOMOLLM
B OTAANEHHbIX paioHax
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Puc. 2 pobriemsl U nepcnekmussl pazgumus menemeduyUHCKUX mexHonoaul, cpedHull 6ann (cocmasneHo asmopamu no pesynbmamam

onpoca)

B nccnefoBaHMAX, M3ydaloLWMX OTHOLIEHWE BPaYeit K BO3MOX-
HOCTM NPOBEAEHMA OHNANH-KOHCYNbTALMIA NaLUMEHTOB Ha naatdop-
MEHHbIX CEpBUCaX TENEMEANLIMHDI, YKa3bIBAETCA Ha TO, YTO C NO3ULMK
MEAMLUMHCKUX CMELMANNUCTOB, CYLLECTBYET TPU KiouesblX daKkTopa,
ype3atoLwmx GyHKLUMOHAAbHOCTb TeNeMeanLIMHbI B Poccum:

e Heposepue notpebuteneit MeaMUMHCKUX YCAYT K Takoro

poAa MeANLMHCKON MOMOLLM.

¢ 3aKoHoAaTe/ibHble OrpaHWUYEHUA Mo HamnpasieHUaM Tene-

MEAMLMHCKMX YCAYT.

¢ [loAroToBKa cammx Bpadei.

[axe, ecnm cnpoc Ha TenemeamLUMHCKME YCaYr Nocie IMKBN-
[aumy naHAeMUIMHOTO haKTopa CHU3NTCA, TO, CKOPEE BCEro, He3HauM-
Te/IbHO, AUCTaHLUMOHHbIM GOPMAT NOAYYEHUA MESULMHCKOWM NOMOLLM
ocTaHetcs BocTpeboBaHHbIM CPeamn NaLMeHTOB.
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Even if the demand for telemedicine services decreases af-
ter eliminating the pandemic factor, then, most likely, only slight-
ly. Furthermore, the remote format of receiving medical care will
remain in demand among patients.

Doctors also express an opinion that the need for quali-
ty health services in remote areas of our country contributes to
the development of telemedicine, considering the lack of trans-
port infrastructure. Due to the risk of coronavirus infection, most
employees work remotely from various cities. In megacities, on-
line consultations allow to avoid the risk of infection and avoid
wasting time travelling to a hospital, so telemedicine services are
currently available in all private health insurance plans. More-
over, online consultations are gradually included in the regional
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Telemedicine will not replace the traditional system of
healthcare in the next 5-10 years

The public is not prepared to use telemedicine technologies to
communicate with a doctor actively

The lack of a general and systematic examination hinders
objective and accurate treatment decision making

Storing patients' medical records digitally makes patients'
personal information more vulnerable to cyber theft, piracy, or
hacking

Lack of face-to-face communication between the doctor and the
patient hinders trust and objectivity

Healthcare workers need special training in the use of
telemedicine

Healthcare workers can master telemedicine technologies fast

Monitoring patients and replenishment process of medical
supplies is easier and faster with telemedicine technology

Telemedicine helps to maintain digital medical records of
patients securely, efficiently, and accurately

Telemedicine reduces the patient wait time at the doctor's office

Telemedicine will save the public health care spending by
reducing the cost of medical services

Telemedicine platforms will help improve the quality of
healthcare in remote areas
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Fig. 2 The survey results on issues and prospects for the development of telemedicine technologies using average scores. Source: Computed by

the authors based on the results of the survey

TaKsKe Bpauu yBepeHbl, YTo, NOTPEBHOCTL B KaYeCTBEHHOWN Me-
LOMUMHCKOM NMOMOLLM B YAANEHHBIX MECTHOCTAX Hallleid CTPaHbl C y4é-
TOM TPaHCMOPTHOW HEPA3BUTOCTU HEKOTOPbIX PETMOHOB CNOCO6CTBYET
pasBUTUIO TeNeMeANLMHbI. BoMblas YacTb COTPYAHMKOB B YCNOBUAX
PUCKa 3apakeHna KOPOHaBMPYCHOM MHdeKuymel paboTaeT yaanéHHo
13 pasHbIX rOPOAOB, @ B MEranoAmncax OHAaNH-KOHCY/IbTaLMM NO3BO-
NAT M36exaTb PUCKA 3apakeHns M SKOHOMWUTb BPeMsA Ha J0pory B
MEAMLMHCKYIO OpraHW3aLImMio, No3TOMY YC/yra TeneMeamUuHbl B Ha-
cTosiLee Bpems AOCTYMHa BO BCEX Nporpammax A06poBo/bHOTO me-
LMUMHCKOTO CTPAXOBaHWA, OHIAMH-KOHCYbTaLMm NOCTENEHHO BKJIKO-
YaeTcs B PErMoHaNbHble MPOrpammbl 06A3aTeIbHOr0 MEAMLIMHCKOMO
CTPaxoBaHWs, MO3BO/IAA KUTENAM MasIOHaCeNEHHbIX TePPUTOPUIL 06-
paLLaThCA K Bpayam y3KUX CneLmabHOCTeN.

programs of compulsory medical insurance, allowing residents of
sparsely populated areas to contact sub-specialized medical ex-
perts.

Experts also point out the evolution of smartphones among
the factors pushing for telemedicine growth: the ubiquity of
high-resolution cameras has increased the availability of online
consultations. In addition, a high rate of global internet penetra-
tion has increased the demand for online medical services.

However, according to doctors, the development of tele-
medicine is hampered mainly by the fact that the law is unable
to keep up with the fierce technological development. Until now,
legally, remote consultations are not medical services. Currently,
telemedicine in its commonly understood sense is online medical
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Cpeau GaKTOpOB pocTa ycayr TenemeanumHbl IKCNepTbl Bblae-
NAOT TaKXe pa3suTHe CMapTGOHOB: NOBCEMECTHOE PACNpPOCTPaHeHME
Kamep BbICOKOro paspeLLeHms MoBbICMAO AOCTYNHOCTb OHAANH-KOH-
CYNbTaLMIA ANA NALMEHTOB, @ POCT NPOHUKHOBEHMA MHTEPHETA B MUpeE
NOBbICMA CNPOC Ha YCNYMY OHNAaNH-MEeANLMHDI.

OfHaKo, N0 MHEHWIO Bpayeil, BO MHOTOM pa3BuTHE Teneme-
AMUMHBI TOPMO3MT TOT (aKT, YTO NpPaBOBOE Mo/e He MOCMeBaeT 3a
TEXHONIOTMYECKUM Pa3BUTHEM. [l0 CUX NOP AUCTAHLMOHHbIE KOHCY/b-
TaUMM Ha 3aKOHOLATE/IbHOM YPOBHE He ABNAKOTCA MeANLMHCKUMM YC-
nyramu. TaK, CerogHa 3a4acTyto nog TeeMeanLUyHON UMetoT B BUay
TaK¥Ke OH/NAMH-KOHCY/IbTaLMM Bpayel, KoTopble He MoanafaloT Mnog,
3T0 onpegenexHne v GopmanbHO ABAIOTCA PEKOMEHAALMAMU U Oro-
BOPKOI O HEOBXOAMMOCTU NONYYUTb ODULMANBHYIO KOHCY/IbTALMIO B
MEAMLMHCKOW OpraHM3aumm.

Ewé oamH, Kak nonaratoT Bpauu, caepKuBatoLmii Gaktop pas-
BUTUA TENEMELNLMHbBI COCTOMT B TOM, YTO CamM¥ CMeLanmncTbl Meau-
LIMHCKOM chepbl A0NKHbI ONPeaeNUTb, B KaKUX 061acTAX TEXHONOMMK
[AMCTaHUMOHHOTO Npuéma Bpaya MoryT 6biTb 3GGEKTUBHbI U CTOUT /K
B HWX BKNaApblBaTb pecypcbl. HeobXxoAMmo NpoBeaeHne KAMHUYECKMX
W OpraH13aLUMOHHbIX UCCEA0BAHUI B 3TUX BONPOCAX ANA NOJyYeHUs
Hay4YHO A0Ka3aHHbIX Pe3ybTaToB.

OBCYXAEHUE

B HacToALLee BpeMA CEPBUC OHMANH-KOHCYNLTALMI NALMEHTOB
HaxoauTCA ewwg B Ha4aNbHOM CTaAMM CBOErO Pa3BUTMA, HECMOTPA HA
TOT GaKT, YTO PbIHOK TeNEMEANUMHCKUX YCIYT CYLLECTBYET yiKe bonee
fecatv net [6]. Yuntbisas, 4to chepa 34paBooXpaHeHUs ABNAETCA JO-
CTaTOYHO KOHCEPBATUBHOM, 3TO HE TaKoM YK Bonbloii cpok. Ceituac
nnaTGopPMeHHbIE PeLleHus, NPeaoCcTaBasAloWMe AOCTYN K yCayram
TeNeMeaMLMHbl, HauYMHAOT aKTUBHO (GOPMMPOBATLCH, MOKa3blBas
TEHAEHUMIO K CU/IbHOM dparmeHTaumm — nossasetcs bonblioe unc-
NO TeNeMegmUMHCKUMX CepBMCOB, CTapTanoBs, pa3pabaTbiBatowmx
COOCTBEHHbIE pPEeLIeHWs, CNOCOOCTBYA POCTY KOHKYPEHLMWU B 3TOM
cekTope [4, 7]. Tak, N0 MHEHWIO 3KCMEPTOB, IM06aNbHbIN PLIHOK TeNe-
MeanumHbl K 2026 rogy MOXeT A0CTUrHYTb 175 Mapa,. A0N1apos., B TO
BPEMSA KaK poccuitckan TenemeamumHa K 2025 roay BblpacteT go 96
MApA,. pybnei (npu nokasatene 1,5 mapa. pyb. 8 2019 roay) [18]. 3a
nepuog 2021 roaa fonA OHNAMH-KOHCYNbTaLMIA Bpayel cocTasuT 5%
OT BCEX MPMEMOB Bpayel B 06LLEMMPOBOM MacluTabe, B TO BpEMA Kak
8 2019 roay ycnyrv TenemeamumMHbI 6biM BocTpeboBaHbI Bcero Ha 1%
OT 06LLero yucia NPUEMOB CNEeLLMANUCTOB MeanLMHCKOV chepbl [18].

BcnbllWwKa KOPOHABUPYCHOM MHbEKLUMM BbICTyNMAA GaKTopom
pOCTa pbIHKa TeNEMEAULIMHCKUX YCNYT, 3aNyCTUB NMPUHLMMNANBHO HO-
Bble TPaHCHOPMALMOHHbIE NMPOLLECChI, Ha3BaHHble GOpMUPOBAHUEM
«HOBOWM HOpMasnbHOCTMY. EWE coBCemM HeaaBHO BCE, YTO Kacanocb
YAANEHHOTO B3aMMOAEWCTBMA, BOCMPUHMMANOCh YEM-TO HE3Hauu-
MbIM MW BTOPOCTENEHHbIM, @ B HOBOM PeasibHOCTU CTaso HOPMOW
KaK B BU3HeC-cpese, Tak U B MOBCEAHEBHOM KM3HM ntogein. COVID-19
BbI3Ba/l U3MEHEHWUA MPUBbLIYEK HO4EN U UX NOTPEOUTENbCKUX Npes-
MOYTEHWIA: €C/IM PaHbLLE YacTb tofel, 0COBEHHO B BO3paCTe CTaplue
65 NIeT, CKENTUYECKM OTHOCUNACh K 3OPEKTUBHOCTU BPAYEDOHbIX «BU-
3UTOBY» C NOMOLLbIO NNAaTGOPMEHHbIX pelleHmnin Zoom, WhatsApp nam
Skype, TO orpaHNYUTENIbHbIE MEPONPUATUA U PEXMM CaMOMN30AALMA
He 0CTaBM/IM BbIGOPa, KPOME KaK HaydWTbCA UCMONb30BaTb TEXHOO-
rMn Buaeocsasn. [lymaertca, 4To U nocie CHATUA OrpaHUYUTENbHbIX
mep, 6osbHbIe BYAYT NPOA0KATL NO/b30BATLCA TENEMELNLMHCKUMM
ycnyramu [7-10].

OKasaHve TenemeamuMHCKMX yenyr B Poccuiickoi ®enepaumm
perynvpyeTca 3akoHOAaTeNbCTBOM, paspeLlalolym Bpayam NpoBo-
[MTb OHNANH-KOHCYNbTALMM NALMEHTOB B CEAYIOLMX LENAX:
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consultations that do not fall under this definition and are mere
recommendations with the need to consult a doctor face-to-face.

In addition, according to physicians, another deterrent to
the development of telemedicine is that medical professionals
must determine the areas where remote doctor's appointment
technologies can be successful and cost-effective. Therefore, it is
necessary to conduct clinical and logistics research to obtain evi-
dence-based results.

DISCUSSION

Currently, the service of online patient consultations is still
at the initial stage of its development, even though the telemedi-
cine services market has existed for more than ten years [6]. Con-
sidering that the healthcare sector is quite conservative, this is
not long. Now platform solutions that provide access to telemed-
icine services are beginning to take shape actively, showing a ten-
dency towards solid diversification — many telemedicine services
and start-ups appear that develop their solutions, contributing to
increased competition in this sector [4, 7]. Thus, according to ex-
perts, the global telemedicine market may reach $175 billion by
2026, while Russian telemedicine will grow to 96 billion rubles by
2025 (against 1.5 billion rubles in 2019) [18]. In 2021, the share
of online medical consultations will be 5% of all doctor's appoint-
ments globally, while in 2019, telemedicine services were used
for only 1% of the total number of medical specialists' appoint-
ments [18].

The outbreak of coronavirus infection acted as a growth
factor for the telemedicine services market, launching funda-
mentally new transformational processes, called the formation
of a "new normal". More recently, everything related to remote
interaction was perceived as something insignificant or second-
ary, but in the new reality, it has become the norm both in the
business environment and in people's daily lives. COVID-19 has
caused changes in people's habits and consumer preferences: if
previously some people, especially those over the age of 65, were
sceptical about the effectiveness of medical "visits" using the
Zoom, WhatsApp, or Skype platforms, however, restrictive mea-
sures and self-isolation did leave no choice but to learn how to
use videoconferencing technology. It seems that even after the
lifting of restrictive measures, patients will continue to use tele-
medicine services [7-10].

The provision of telemedicine services in the Russian Feder-
ation is regulated by legislation allowing doctors to conduct on-
line consultations with patients for the following purposes:

e disease prevention — a doctor can advise on measures
to prevent colds in the autumn-winter period, reduce
the negative manifestations of migraines and what ac-
tions to take to prevent exacerbations of chronic dis-
eases;

e determination of the patient's condition — the doctor
will listen to the patient's complaints during an online
consultation, clarify obscure points, analyze the inves-
tigation results, and share his opinion about the pa-
tient's health status;

e deciding on the need for scheduling a face-to-face ap-
pointment for a patient. In this case, the specialist must
identify the patient's health problem and suggest what
tests need to be taken and which specialist to make an
appointment with at the outpatient department.
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*  npodunakTMKa 3aboneBaHUIA — BPay MOMKET AaTb COBETbI O
Mepax Mo NpeaoTBPALLEHUIO NPOCTYAHbIX 3aboneBaHunin B
OCEHHEe-3UMHUIA NEPUOA, O CHUKEHWUM HEraTUBHbIX NPOsB-
NEHUIA MUTPEHEN W KaKWe NPeAnpUHATb AeUCTBUA AN Npe-
[0TBPALLEHMA 060CTPEHMI XPOHUYECKMX 3ab01EBAHUIA;

*  OnpefeneHVe COCTOAHWA MNalUMeHTa — [OKTOP Ha OH-
NalH-KOHCYNbTALMM BbICAYLLAET Kanobbl NaLyMeHTa, yTou-
HUT HeACHbIE MOMEHTbI, MPOAHANU3UPYET PE3Y/IbTaThbl UC-
CNeAoBaHUIA 1 aHaM30B W NOAEUTCA CBOMM MHEHMEM O
COCTOAHWM 300p0OBbA 60NBHOTO;

*  MPUHATUE pEeLleHns 0 HeObXOAMMOCTU NPOBEAEHMUS OYHO-
ro NnpMéma naupeHTa. B aTom cnyyae cneumanuct fonKeH
0603HauMTL Npobiemy co 340poBbem 6oOAbHOrO U noa-
CKa3aTb, Kakve aHasu3bl HeobXOAMMO CAATb U K Kakomy
CNeLManuCTy 3anncaTbCa Ha NPUEM B NONUKAMUHUKE.

e CnepoBatenbHoO, EC/IN POCCUICKOE 3aKOHOAATENBCTBO B OT-
HOLLEHWMN TeNeMeAULMHCKUX YCayr He byaeT noaBeprHyTo
KOPPEKTMPOBKaM, 4acTb CMELMANMUCTOB MEAULIMHCKOM cde-
pbl ByAeT HefoOCTyNHa B TeEMeAULMHE.

e KOHCy/bTaLLMM B pamKax cepBuca TeeMeAMLMHbI OCYLLECT-
BNAOTCA NOCPELCTBOM Nepeaaun MHGOPMaLUM MeanLLMH-
CKOTO XapaKTepa Mo TEeJeKOMMYHWUKALMOHHBIM KaHanam
CBA3M, NO3BOAAA NPOBOAUTL KOHCY/NLTALMU KaK B PEXUME
peanbHOro BPeMeHM, TaK U B KOT/IOKEHHOM» PEXUME.

3AKNIOYEHUE

Pesynbratbl NpoBeAEHHOrO HamMW UCCNeAOBaHWA CBUAETENb-
CTBYIOT O TOM, YTO TeleMeAuLMHa B TOWM MAKM MHON Gopme CTaHOBUT-
CA PeanbHOCTbIO, XOTA B MeAMLUMHCKOM coobliuectse Habnogaercs
OCTOPOXHbIV 3HTY3Ma3M B OTHOLIEHUW TenemMefULMHbl B LEeNOM.
Hanbonee cepbésHoii Npobaemoit, Ha KOTopyto 06paTUAN BHUMaHWE
y4acTBOBaBLUME B UCCEA0BaHUM Bpayy, Bbl10 noTeHUManbHoe npe-
NATCTBUE ANA NPUHATUA KAMHUYECKUX PELLEHMIA 1 nedenns. Mpenmy-
LecTBa TenemMeauLMHbI MHOTOYMUCAEHHDI, HO OHa BPAA M CTaHeT 06-
LLENPUHATON U HAAEKHON 3aMEHOW IMYHON MEeAULMHCKON NMOMOLLM.
MNopasnstowwee BONbLWIMHCTBO NPAKTUKYIOLWMX BpPayeil yBepeHbl, 4To
B bavkaniume 5-10 neT TenemegmLMHa He CMOKET 3aMEHUTb TPaau-
LIMOHHble GOPMbI MeAULIMHCKON nomoLmn. Takum obpasom, pesynb-
TaTbl UCCNEe0BaHUA NMOKa3bIBaloT, YTo B Poccuu celtuac Habnogaetca
TEHAEHUMA K POCTYy pbiHKa TeseMeAWLMHbI, NoBbllaeTcA BocTpebo-
BAHHOCTb Y NaUMEHTOB B GOpMaTe AMCTAHLMOHHbBIX MEAULMHCKUX
KOHCYNbTALMIA TaKUX CNEeLMannucToB, Kak NCUXONOT, HEBPONOT U Kap-
avionor. Mo MHEHWIO Bpayel, CyLLEeCTBYIOT GpaKTopbl, CAEpKMBaIOLLME
pasBUTME PbIHKA TeNemMeauLMHbI, KoTopble 0bycnoBMAK BblaeneHune
OTAE/bHbIX CMeLManbHOCTEN, NONb3YIOWMXCA HanbonbLueit nonynsap-
HOCTbIO Yy poccuAH B GopmaTe AWUCTAHLUMOHHBIX MEAULMHCKUX KOH-
CyNbTaLMA.

e Therefore, if the Russian legislation regarding telemedi-
cine services is not subject to adjustments, some medi-
cal specialists will not be available in telemedicine.

e  Consultations in the telemedicine format are carried
out by transmitting medical information via telecom-
munication channels, allowing consultations to be car-
ried out in real-time and in "postponed" mode.

CONCLUSION

Our research results suggest that telemedicine in one way
or another is becoming a reality, although there is a cautious en-
thusiasm for telemedicine in general in the medical community.
The most severe problem that the physicians participating in the
study drew attention to be a potential barrier to clinical decision
making and treatment. The benefits of telemedicine are numer-
ous, but it is unlikely to become an accepted and reliable sub-
stitute for face-to-face patient care. Most practitioners are con-
fident that in the next 5-10 years, telemedicine will not be able
to replace traditional healthcare services. However, the study
results show a growth trend in the telemedicine market in Rus-
sia. The demand for such specialists as psychologists, neurologists
and cardiologists is increasing among patients in the format of re-
mote medical consultations. According to doctors, factors hinder-
ing the development of the telemedicine market have resulted in
the selection of certain specialities that are most popular among
Russians in the format of remote medical consultations.
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CPABHUTEABHBIN KAMHNUKO-®APMAKOYKOHOMUYECKUN AHAAU3 U
OLIEHKA D®®EKTUBHOCTU KOMIIAEKCHOM TEPATIMN Y BOABHBIX
INEPBMYHBIM OCTEOAPTPUTOM KOAEHHBIX CYCTABOB I-III CTAAUHN,
OCHOBAHHBIE HA COBPEMEHHOW TEPATIEBTUUECKOV CTPATET N

A.A. AABAAT30AA!, E.Y. CAVIAOB!, X.P. MAXMY OB, P.A. )KAMO/IOBA?

1 Ka(l)eApa HpPOIeAEBTUKI BHY TPEHHUX 06oaesneit, Taa>KMKCKUIT TOCyAapCTBEHHBIN MEAUIIMHCKUAN YHUBEPCUTET UM. A6ya/u/1 uoHu Cuno, ,Zl,yman(')e, Pecrry6an-
ka Taz>xukucran

2 Kadeapa Buyrpennnx 6oaesneit Ne 3, Taa>XMKCKuit TocyAapCTBeHHbIN MeAUIIMHCKII yHuBepcuTeT uM. AByaan nbnu Cuno, Aymante, Pecrry6anka Tagxn-
KUCTaH

Lienb: M3yunTb U CPaBHUTENBHO OLEHUTb KAMHUKO-3KOHOMUYECKYHO 3OGEKTUBHOCTD NPUMEHEHUSA COBPEMEHHbBIX CTPYKTYPHO-MOAUPULMPYIOLLMX
npenapatos (CMI) u npenapaTtos rvanypoHoBoi KucaoTbl (MK) B Tepanum nepsuyHoro octeoapTputa (OA) KoneHHbIx cyctasos (KC) I-Ill ctaguit B
MHTEHCUBHOM PEXMME, OCHOBAHHOM Ha NPUHLMNAX COBPEMEHHO dapMaKoTepaneBTUYECKOM CTpaTerum.

Martepuan u metoabi: y 103 naumeHTtos ¢ nepsuyHbiM OA KC I-1Il cTagmit npoBeAEH CPaBHUTENbHBIN KAMHUKO-PapMaKOIKOHOMUYECKUIA aHanu3 3¢-
(beKTMBHOCTU KypCcOBOro NpumeHeHus (6 mec.) coBpemeHHbIx CMIT (CTpyKTym, apTpa) B coueTaHum ¢ npenapatamu (K MHTpaapTURynsapHO (ocTeHun)
1 NpPenapaToB CUMNTOMATUYECKOTO pAAa (HECTEPOUAHbIE NPOTMBOBOCMANUTENbHbIE MpenapaTbl — HMBIM v rtokokopTukouabl — MK).

Pe3synbTaThbl: B MOMEHT 3aBepLUEHMA UCCIeA0BaHMA (Yepes 6 mec.) y nauueHTos ¢ nepsudHbim OA KC I-1Il ctaguit 6bi10 BepudULUMPOBaHO CTaTUCTMYe-
CKM 3HaUMMOE YNYYLIEHWE BCEX KIMHUKO-1ab0PaTOPHBIX M MHCTPYMEHTa/IbHbIX MAapaMeTPOB, OTPAXKAIOLLMX Kak TAXKECTb, TaK M aKTUBHOCTb 3aboneBa-
HWA, KoTopble Hanbosiee APKO bl NpeacTaBeHbl Y 601bHbIX C paHHUMM cTaguamm OA KC (I-11).

3ak/oueHmne: NnpumeHeHne coBpemeHHbIXx CMI (cTpyKTym, apTpa) v npenapatos MK (OCTEHWA) U NO NOKasaHUAM NpenapaTos CUMMNTOMATUYECKOTO
paaa (HMBM u MK nHTpaapTUKynapHo) y naumeHTos ¢ nepsuyHbim OA KC I-Ill cTaguii 4eMOHCTPUPYET NOMOKUTEIbHOE BANAHMUE Ha BCE KAMHUYECKUE
1 NabopaTopHble CUMNTOMbI (MPEUMYLLECTBEHHO B PAHHUX CTaAaMAX 3a601eBaHNA) 1, YTO HE MEHEE BaXKHO, MAaKCUMasbHO IMMUTUPYET Npuém HIMBIM.
MprvMeHeHWe CTPYKTYMa Y NaLMEHTOB ¢ paHHUM nepsuuHbiM OA KC siBnseTcs Hanbonee onpasaaHHbIM C SKOHOMUYECKON TOUKM 3pEHHUS.

KntoueBble cnosa: nepsuyHeili ocmeoapmpum, KosneHHble Cycmassl, hapMAKOIKOHOMUYECKUL aHAAU3, CMPYKmMyM, apmpd, OCmeHus, UHOEeKC
WOMAC.

Ona untuposanua: [asnatsona Afl, Canaos EY, Maxmyaos XP, Axamonosa PLl. CpaBHUTENbHbIN KAMHUKO-GapMaKO3KOHOMMUECKMI aHaU3 U OLieHKa 3¢-
bEKTUBHOCTU KOMNEKCHOM Tepanuu y 601bHbIX NEPBUYHbBIM OCTEOAPTPUTOM KONEHHbIX CycTaBoB I-1l cTaguii, OCHOBaHHbIE Ha COBPEMEHHOW TepaneBTUYECKO M
cTpateruu. Becmuuk AsuueHHsl. 2021;23(4):520-31. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-520-531

COMPARATIVE CLINICAL AND PHARMACOECONOMIC ANALYSIS OF THE
EFFICACY OF MODERN COMBINATION THERAPY IN PATIENTS WITH PRIMARY
KNEE OSTEOARTHRITIS, STAGES I-I11

A.D. DAVLATZODA', YO.U. SAIDOV?, KH.R. MAKHMUDOV!, R.J. JAMOLOVA?

1 Department of Propedeutics of Internal Diseases, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Department of Internal Medicine Ne 3, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To study and comparatively evaluate the clinical and cost-effectiveness of modern structure/disease modifying anti- osteoarthritis drugs (S/
DMOADs) and hyaluronic acid (HLA) in modern intensive treatment of the primary knee osteoarthritis (KOA), stages I-Il.

Methods: A comparative clinical and pharmacoeconomic analysis (PEA) of the effectiveness of a 6-month course of modern S/DMOADs (Structum?®,
Artra®) in combination with intra-articular HLA preparations (Ostenil®) and symptom-modifying drugs (SMDs) including non-steroidal anti-inflammatory
drugs (NSAIDs) and glucocorticoids (GCs) was conducted in 103 patients with primary KOA, stages I-lI.

Results: At the end of the study (after 6 months), in patients with primary KOA, stages I-lll, a statistically significant improvement in all clinical,
laboratory and instrumental parameters reflecting the severity and activity of the disease was verified. The gains were most clearly observed in
patients with early stages of KOA (I-11).

Conclusion: Treatment with modern S/DMOADs (Structum®, Artra®) and HLA preparations (Ostenil®) and, symptomatically with (NSAIDs and GCs
intraarticularly) in primary KOA patients, I-lll stages demonstrates positive changes in all clinical and laboratory parameters (mainly in early stages
of the disease). In addition, and no less critical, it considerably limits the use of NSAIDs. Therefore, treatment with Structum® of patients with early
primary KOA is the most cost-effective.

Keywords: Primary osteoarthritis, knee joints, pharmacoeconomic analysis, Structum?®, Artra®, Ostenil®, WOMAC index.

For citation: Davlatzoda AD, Saidov YoU, Makhmudov KhR, Jamolova RJ. Sravnitel'nyy kliniko-farmakoekonomicheskiy analiz i otsenka effektivnosti
kompleksnoy terapii u bol'nykh pervichnym osteoartritom kolennykh sustavov I-l1l stadiy, osnovannye na sovremennoy terapevticheskoy strategii [Comparative
clinical and pharmacoeconomic analysis of the efficacy of modern combination therapy in patients with primary knee osteoarthritis, stages I-Ill]. Vestnik
Avitsenny [Avicenna Bulletin]. 2021;23(4):520-31. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-520-531
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BBEAQEHMUE

B Hactoswee Bpema OA npeacCTaBNAETCA KaK reTeporeHHas
rpynna 3aboneBaHuit ¢ pasnMYHbIMKU STUONOTMYECKUMU BaKTOpPamMM,
HO CO CXOAHBLIMU KNMHUKO-NabopPaTOPHbLIMU U UHCTPYMEHTAbHbLIMU
npossneHnsMn U ucxogamm [1-5]. CornacHo AaHHbIM, NpeacTas-
NeHHbIM B paboTax akcneptoB EULAR 1 Accoumauum peBmaTosnioros
Poccum (APP) nepeuyHbIii OA, 0COBEHHO C MOpPaXKeHWEM KOMEHHbIX U
Ta306eApeHHbIX CYCTaBOB, 3TO HaMbonee PacNpPOCTPAHEHHOE XPOHU-
yeckoe 3ab0n1eBaHMe CyCTaBOB, C KOTOPbIM, C OAHOM CTOPOHbI, CBA3a-
Hbl 3HaUMTE/IbHbIE CTPAAAHUA, NOTEPS TPYAOCNOCOBHOCTU U yXyaLwe-
HME KayecTBa KU3HW MUIIMOHOB /It0AEN BO BCEM MUPE, A C Apyroi,
— OrpoMHble GMHAHCOBbLIE NOTEPU KaK AN1A BONBHbIX U UX POACTBEHHM-
KOB, TaK U /1 TocyAapcTBa U obLecTsa B Lesom [5, 6-8).

Mony4yeHHble B NOCAEAHWE oAbl AaHHble CBMAETENbCTBYIOT O
TOM, YTO, HapAAY ¢ 0bLwen3BecTHbIMM daKkTopamm pucka (PP) passu-
Tva nepsuyHoro OA [2, 5, 7, 9], ApyrMMmn HeManoBaKHbIMKM paKTopa-
MM, KOTOPbIE BbICTYMNAOT B POAMN BaXKHEMLIMX NAaTOrEHETUYECKUX Me-
XaHW3MOB KaK B Pa3BUTUM, TaK U B AafibHENLLEM NPOrPeccUpoBaHmm
3ab0s1eBaHKA, BbICTYNAKOT XPOHUYECKOE HU3KOMHTEHCMBHOE BOCNae-
Hue ("low-grade") [10-12] 1 cucTemHble meTaboanyeckmne HapyLueHus
B paMKax meTabonunyeckoro cuHgpoma (MC) [13-16].

Bonee Toro, B NPaKTM4YeCKon peBmaTtonornm nepsuyHblt OA u
Apyr1e XpoHUYecKne MMMyHOBOCNAAUTENbHbIE 3a60/1€BaHNA peBMa-
TUYECKOro Npoduaa 060CHOBAHHO PaccmaTpuBatoTcs Kak ®P passu-
TUA TAXENBIX KOMOPBUAHBIX U/UAN MYNBTUMOPBUAHBIX XPOHUUYECKMX
3abonesanunit [1, 14, 17, 18], npexae BCEro KapAMoBacKyaAapHON na-
Tonormu (KBM) n MC, Hanuume KOTOPbIX C OAHOMN CTOPOHbI, OTPMULLA-
TeNbHO MoanduUmMpyeT TedeHne u ucxogbl OA, a ¢ Apyron, — AUKTyeT
HeobXoAMMOCTb NEPECMOTPA M HEPEAKO MHTEHCUMUKALMM Tepanes-
TUYECKOW CTPATErMu B LLEEIOM, YTO MHOTOKPATHO YBE/IMYMBAET 3aTpa-
Tbl Ha neyeHue [19-23].

Bcé BbllwensnoxeHHoe ewé 6osblue YKPenaseT NoaoKeHWe o
obLemeanUMHCKOM 3HadeHWe nepsnuyHoro OA 1 No3BoOAsAET paccMa-
TPUBaATb €ro B KaYecTBe OAHOTO M3 CaMbIX BbICOKO3ATPATHbIX XPOHM-
YecKkux 3a060/1eBaHMIN He TONbKO B PEBMATONOIMM, HO U B MeLULIMHE
B Uenom [1, 22-24].

M3 OaHHbIX, NPEACTAaBAEHHbIX B AUTEpaType MOCAEeLHUX fieT,
cnegyeT, YTo Haubonee 3HaYMMbIMM YCMEXaMU B CYLLECTBYHOLLMX
CNOXKHbIX U AMCKYTabenbHbIX BONPOCax KacaTenbHO nepsuyHoro OA
ABNAIOTCA: a) pa3paboTKa KpuUTepues, HaNpPaBAEHHbIX Ha PaHHIOD
[AMarHocTuKy 3abonesanua [18, 25-27]; 6) naeHTMdUKaumMa gonon-
HUTENbHbIX GAKTOPOB UK NPEAUKTOPOB HEBAroNpPUATHOIO NPOrHO-
3a [28-31]; B) onTUMM3aLMA TaKTUKM NPUMEHEHWA MHHOBALMOHHbIX
CMMMNTOM- U CTPYKTYPHO-MOAMOUUMPYIOLWMX NPENApaToB B pPamMKax
CoBpeMeHHoI papmaKoTepaneBTUYEeCKol cTpaTerum [32-36).

KpUTHUYEeCKMA aHaNM3 M OLEHKA UTOTOBbIX Pe3y/IbTaToB MHOrO-
NETHEro NPaKTUYECKOro OMbITa, CBA3aHHble C Tepanueln NepBUYHOrO
OA, No3BONNAM COBPEMEHHBIM UCCNEA0BATENAM NPUITU K BbIBOZY O
TOM, YTO TApPreTHoe NPUMEHEHNE CUMNTOM-MOANOULMPYIOLMX Npe-
napatos (HMBM u MK-MHTPaapTUKYAAPHO) U AUTENbHBINA NPUEM (He
MeHee LeCTU MecALEB B rofy Ha NPOTAXKEHWUM NATU N1ET) MHHOBALM-
OHHbIX CMI (apTpa, CTPYKTYM, Tepadiekc, andayTon, analepenH) B
BUIE MOHO- WM KOMOWMHMPOBAHHOM Tepanuu, U Mo NOKasaHWaMm B
KOMBMHaLmMu ¢ npenapaTtamu MK (OCTEHMA, CUHBUCK M 4pP.) B 3HAUM-
TENbHOW CTENEHN IMMUTUPYET PUCK NPOrPECCUPOBAHMA NEPBUYHOTO
OA He3aBMCMMO OT IOKA/IM3aLMM NaToNOrMYeCcKoro npouecca [22, 37-
39].

OpHaKo, HECMOTPSA Ha CYLLECTBEHHbIM MPOrpecc B BOMpPOCax
Tepanuu nepsuyHoro OA 1 NosB/AEHWEe B apCeHasle Bpayeli-peBmaro-
NIOTOB MHHOBALMOHHBIX M BeCbMa 3QPEKTUBHDBIX, HO LOPOroCTOALLMX

INTRODUCTION

Currently, OA is presented as a heterogeneous group of dis-
eases with different etiological factors but with similar clinical,
laboratory and instrumental manifestations and outcomes [1-5].
According to the data presented by the experts from the Euro-
pean League Against Rheumatism (EULAR) and the Association
of Rheumatologists of Russia (ARR), primary OA, especially with
damage to the knee and hip joints, is the most common chronic
joint disease, which, on the one hand, is associated with signifi-
cant suffering, disability and deterioration in the quality of life of
millions of people globally, and on the other hand, substantial
financial losses both for patients and their relatives and for the
state and society as a whole [5, 6-8].

The recent data indicate that, along with the well-known
risk factors (RFs) for primary OA [2, 5, 7, 9], other important fac-
tors involved in essential pathogenetic mechanisms of the dis-
ease development and further progression are chronic low-in-
tensity (low-grade) inflammation [10-12] and different systemic
metabolic disorders [13-16].

Moreover, in practical rheumatology, primary OA and oth-
er chronic rheumatic diseases are considered to be risk factors
for developing severe comorbid chronic diseases [1, 14, 17, 18],
primarily cardiovascular diseases (CVD) and metabolic syndrome
(MS). On the one hand, they adversely affect the course and out-
comes of OA. On the other hand, it dictates the need to revise
and often intensify the treatment, dramatically increasing the
treatment costs [19-23].

The above highlights the clinical significance of primary OA
and allows us to consider it one of the costliest chronic diseases
in rheumatology and medicine in general [1, 22-24].

Recent literature data suggest that the most significant
progress in the existing complex and controversial issues regard-
ing primary OA achieved in the following areas: a) the devel-
opment of criteria aimed at early diagnosis of the disease [18,
25-27]; b) determination of additional risk factors or predictors
of poor outcomes [28-31]; c) optimization of therapy with inno-
vative structure/disease modifying anti- osteoarthritis drugs (S/
DMOADs) as a part of novel pharmacotherapeutic strategies for
OA [32-36].

Evaluation of the long-lasting, practical experience of pri-
mary OA treatment showed that the targeted use of SMDs
(NSAIDs and intraarticular GCs) and long-term mono- or combi-
nation-therapy (at least 6 months a year for over 5 years) with
S/DMOADs (Artra®, Structum®, Teraflex®, Alflutop®, Diacerein®),
and, if indicated, in combination with HLA preparations (Ostenil®,
Synvisc-One®) considerably limits the primary OA progression.
Furthermore, the progression reduction occurs regardless of the
anatomical location of the pathological process [22, 37-39].

However, despite significant progress in primary OA treat-
ment and the emergence of novel effective but expensive
rheumatologic medications, both symptomatic and combined
and parenteral SMDs, as well as highly effective intra-articular
HLA preparations, the treatment of patients, continues almost
throughout their life, with considerable economic costs involved
[19-22, 40].

In this respect, many researchers point out that remaining
difficulties in early diagnosis and evaluation of the effectiveness
of ongoing therapy for primary OA and the high costs of innova-
tive SMDs and HLA preparations pose serious challenges. More-
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NnpenapaToB Kak CUMNTOMATUYECKOTO PAAa, Tak U KOMBUMHUPOBAHHBIX
U NapeHTepasbHbIX eKkapcTBeHHbIX dopm CMI, a TaKKe BbICOKO3d-
¢deKTnBHbIX Npenapatos MK (MHTPaapTUKYNAPHO), NeveHne 6ONbHbIX
NPOJO/MKAETCA NPAKTUYECKM HA MPOTAXKEHWUM BCEW UX KU3HM, YTO Tpe-
6yeT 60MbLUKX IKOHOMMYECKMX pecypcoB [19-22, 40].

B 3Tom acnekTe mHorue uccnefoBateny BecbMa 060CHOBaHHO
OTMEYaIOT, YTO, C OAHON CTOPOHBI, CYLLECTBYHOLLME ELLE COKHOCTU B
paHHel AMArHOCTUKE M OBBEKTUBHOM oueHKe 3ddEKTMBHOCTU Npo-
BOZAMMOM Tepanum y 60bHbIX nepsuyHbiM OA, a ¢ Apyroii, — Bbico-
Kas CTOMMOCTb MHHOBauUMoHHbIXx CMI 1 npenapatos 1K, Asnatotca
BOMPOCaMM, KOTOPble CepbE3HbIM 0OPa3oM 3aTPyAHAOT LUMPOKYHO
MMNIEMEHTALMIO OCHOBHbIX MPUHLMNOB COBPEMEHHOM TepanesTuye-
CKOW CTpaTernmn B PeanbHOM KAMHUYECKOM NPaKTUKE U AUKTYIOT Heob-
XOAMMOCTb AalbHeWLIero UccaefoBaHus.

LLENb UCCNEAOBAHMUA

M3yunTb U CPaBHUTENbHO OLEHUTb KAMHWKO-IKOHOMWYECKYHO
adpdekTnBHOCTL NpumeHeHna CMI n npenapatos MK MHTpaapTuKy-
NAPHO B Tepanuu nepsuyHoro OA KoneHHbIx cycTaBos |-l ctagui B
MHTEHCMBHOM peXMME, OCHOBAHHOM Ha MPUHLMMNAX COBPEMEHHOM
bapmakoTepaneBTUYECKON CTpaTernu.

MATEPUAN U METOADI

Wccneayemyto rpynny coctasunm 103 60/bHbIX C NePBUYHBIM
OA KC (77 seHwWwyH — 74,7% v 26 my»kunH — 25,3%), cpeaHuii Bo3pact
—56,815,4 ropga, meamnaHa AMTeNbHOCTU 3abonesaHma — 9 (2-12) ner.
Y 3HauMTeNbHOM YacTu (62,5%) 0b6cneaoBaHHbIX 60bHBIX C NEPBUY-
HbiMm OA KC 6b1710 BEpMOULMPOBAHO HaNuMe KOMOPBUAHBIX U/uam
MYNETUMOPOUAHBIX 3a60N1EBAHMM.

Bce oTobpaHHble NauyeHTbl 06¢c1e[0BaNNUCh NPOCMNEKTUBHO Ha
6a3e pPeBMATONOTMYECKOTO OTAeNeHWs [OPOACKOr0 MeAMLMHCKOTO
ueHTpa Ne 2 um. akagemuka K.T. Tagxuesa r. [lywaHbe (no ctaHaap-
Tam, pekomeHgoBaHHbIM APP), B nepuog, ¢ 2018 no 2021 .

Kputepuamm srkatoveHus 6onbHbIX ¢ nepsuyHbim OA KC B mc-
CNnefoBaHMe ABNANNCDH: @) MYKUMHbI U SKEHLMHbI B Bo3pacTe 36-67
net; 6) gocToBepHbIi AMarHo3 — nepsuuHblit OA KC (no Kputepuam
AmepuKaHcKoi Konneruu peasmartonoros — ACR, 1991 r.) I, Il u Il cTa-
aunii (no KennrpeHy-SloypeHcy); 8) 60nb Npu xoabbe («mexaHU4ecKo-
ro putma») B KC MHTEHCMBHOCTBIO >40 MM MO BM3YyasibHOM aHanoro-
BOM WKane (BALL); r) notpebHoCTb B perynsapHom (He meHee 3-4 pas
B Hegento) npuéme HMNBM; r) nposeaeHne Kypca CMM (>3 mec. ana
nepopanbHOro Npenaparta) Ha NPOTAMKEHUM NocNeaHUX 6 Mec.; 4) 4o-
6p0B0/IbHOE NMCbMEHHOE MHPOPMMPOBAHHOE COornacue 6OAbHOIO Ha
y4acTue B UCCNea0BaHUMN.

CornacHoO NPOTOKONY HACTOALLEro WCCNeAO0BaHWA, B 3aBUCKU-
MOCTU OT 3BO/IIOLUMOHHBIX 3TanoB nporpeccupoBarus OA KC, bbiiu
cdopmmpoBaHbl 3 rpynnbl 6onbHbIX. B | rpynny Boway 26 naumeHToB
C paHHMM focToBepHbIM nepBuyHbIM OA KC (cornacHo Kputepuam
ACR, 1991 r. ¥ MeXAyHapOAHOro NMPOEKTa NO KNAacCMPUKALMOHHBIM
Kputepuam paHHero OA KC) [27], so Il 1 Il rpynnbl 6b1AM BKAKOYEHDI
77 NauMEHTOB C AOCTOBEPHbIM Pa3BEpHYTbIM nepsuyHbiM OA KC (no
Kputepuam ACR, 1991 r.) — co Il (n=40) u lll (n=37) cTaguamu 3abone-
BaHMA no KennrpeHy-/loypeHcy.

B OCHOBY METOAMKM «CTaHAAPTHOM KOMMIEKCHOW Tepanum»
Hamu 6Oblia MNONOKEeHa CoBpemMeHHas dapmaKoTepaneBTMYecKan
ctpaterva nepsuyHoro OA [23, 24, 31, 34]. B 3ToM acnekTe, BCemM
60bHbIM |, 11 1 1l rpynn, ¢ uenblo MMHMMM3aLMK 6ONEBOTO CUH-
APOMA W NMKBUAALMWM KNMHUKO-MHCTPYMEHTANbHbIX MNPOABAEHUM
peaKkTMBHOro cuHoBMTa KC, BbIIM HasHauYeHbl NpenapaTbl M3 rpynnbl
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over, it complicates the broad implementation of modern thera-
peutic principles in current clinical practice and dictates the need
for further research.

PURPOSE OF THE STUDY

To study and comparatively evaluate the clinical and cost-ef-
fectiveness of using SMDs and intra-articular HLA preparations in
novel intensive treatment of primary KOA, stages I-lll based on
modern pharmacotherapeutic principles.

METHODS

A total of 103 primary KOA patients were studied, mean age
— 56.8+5.4 years, median disease duration 9 years (range, 2-12).
The majorly of the patients were females (n=77, 74.7%) com-
pared to males (n=26, 25.3%). In a significant proportion (62.5%)
of the examined primary KOA patients, the presence of comorbid
or multimorbid diseases was confirmed.

All selected patients were prospectively examined at the
rheumatology department of the City Medical Center Ne 2,
named after Academician Tadjiev K.T., Dushanbe, Tajikistan
(according to the ARR recommendations), between 2018 and
2021.

The inclusion criteria for patients with primary KOA in the
study were: a) men and women aged 36-67 years; b) an estab-
lished diagnosis of primary KOA (according to the American
College of Rheumatology 1991 Clinical Classification Criteria for
Osteoarthritis), stages |, Il and Ill (according to the Kellgren-Law-
rence classification system); c) pain when walking (mechanical
pain) in the knee joint with an intensity of >40 mm assessed by a
visual analogue scale (VAS); d) the need for regular (at least 3-4
times a week) intake of NSAIDs; d) treatment course of SMDs (>3
months for an oral administration) during the last 6 months; e)
written voluntary informed consent of the patient to participate
in the study.

According to the research protocol, three patient groups
were formed depending on the progression stage of knee OA.
Group | included 26 patients with early established primary KOA
(according to the ACR 1991 criteria and the International Project
on Classification Criteria for Early OA of the Knee) [27]. Group I
and Il included 77 patients with established advanced primary
OA of the knee (according to the ACR criteria, 1991) with stage
Il (n=40) and stage Il (n=37) of the disease according to Kell-
gren-Lawrence classification.

The combination treatment modalities were based on the
modern pharmacotherapeutic approach to the therapy of pri-
mary OA [23, 24, 31, 34]. In this respect, all patients of groups
I, Il and 1ll, to reduce pain intensity and eliminate clinical and
laboratory manifestations of reactive synovitis of the knee joint,
symptomatic drugs including NSAIDs (most often diclofenac,
meloxicam, nimesulide) and GC administered as single or repeat-
ed intra-articular injection of 1.0 ml of Kenalog-40 or 1.0 ml of
Betamethasone (Diprospan) were prescribed. In addition, in com-
bination with symptomatic drugs, all patients of group | were pre-
scribed chondroprotector chondroitin sulfate (CS) known under
a tradename as Structum® (Pierre Fabre Medicament Production
France) from the SMD group, 500 mg twice daily for 6 months.
At the same time, all patients of groups Il and Il were prescribed
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HMBM (4awe Bcero AMKNopeHaK, MenoKcukam, Humecyama) u K B
BUAE OAHO- UM ABYKPATHOM MHTPAAPTUKYNAPHOM MHBeKLMKM 1,0 mn
keHanora-40 nan 1,0 mn gunpocnaHa. Bcem nauveHTam | rpynnol B
KOMM/IEKCE C MpenapaTami CUMMNTOMATUYeCcKoro paga bbln HasHaueH
CTPYKTYM (XOHApOoUTMHa cynbdat — XC) 3 rpynnsl CMM no 500 mr 2
pasa B CyTKM B TeueHMe 6 mec. B To e Bpema Bcem 60/1bHbIM [ 1 11
rpynn 6bin1 Ha3Ha4YeH KOMBUHWPOBAHHDINM Npenapat w3 rpynnbl CMM -
apTpa (500 mr XC+500 mr rmtoKo3amuHa cynbdaT): B TeYeHWe NepBbIxX
Tpéx Heaenb no 1 Tabnetke 3 pasa B 4eHb, a B nocieaytowem — no 1
TabneTke 2 pa3a B AeHb B TeYeHWe 6 mecALeB.

Cpeay naupenTos |, I u Il rpynn Hamu 6biAK MAEHTUGUUMPO-
BaHbl 60/1bHble (cooTBETCTBEHHO — 23,04%, 35% 1 43,2%), y KOTOPbIX
umenn mecto GakTopbl HebnaronpuATHOrO MPOrHO3a, AMKTYHOLLME
HeobxoaumocTb nepesoga Tepanun OA B 6o/ee WHTEHCUBHBIN pe-
KMM — LONONHUTENIBHOE UHTPAAPTUKYNAPHOE BBEAEHWE NpenapaTos
MK (ocTeHnn) no 3 exxeHenesbHble UHBEKLMW B KA Al KONEHHBbIV
cyctaB u CMI napeHTepanbHO B BUAE BHYTPUMBILIEYHBIX MHbBEK-
umnid (andnyTon, UCKNHOUUTENBHO ONPEAENEHHOMY YUCY MALMEHTOB
(27,7%) 1l rpynnbl).

MpofoNKUTENBHOCTD HACTOALLETO UCCNEOBAHMA B LIESIOM CO-
cTaBuia 9 mec.: a) 6 mec. Tepanuu; 6) 3 mec. HabaOAEHNA C LENbIO
OLLEHKM AANTENbHOCTM 3dEKTUBHOCTV NPOBOAVMOMN Tepanuu.

Y Bcex 06cnefoBaHHbIX 6ONbHBIX MCXOAHO M B MOMEHT 3aBep-
LeHMs nccneoBaHKA (Yepes 9 mec.) bbino nposeseHo Heobxoanmoe
nabopatopHoe obcnesoBaHMe: 06LLMIA aHANN3 KPOBM U MOYM, BUOXM-
MWYECKMIA aHaIU3 KPOBU C onpeaeneHnem obLLero XonecTepuHa, mo-
YeBMHbI, BUANPYOUHA, TIHOKO3bI, @ TaKXKe YPOBHA CKOPOCTU OCeAaHMA
sputpoumTos (CO3), C-peakTnsHoro 6eska (CPB).

B KauecTBe OCHOBHbIX MHCTPYMEHTOB C LieNIbl0 BCECTOPOHHETO
MOHWUTOPWHTA, aHan3a U OLEHKM 3PPEKTUBHOCTM NPOBOAVMMOMN Te-
panuu y obcnegoBaHHbIX OObHBIX MPUMEHANNUCH: @) AUHAMMKA WH-
TEHCMBHOCTM H6onesoro cuHgpoma no BALL; 6) nHaekc WOMAC-cym-
MapHbI (MMm); B) notpebHocTb B npuéme HMBM (3a Bech nepuog,
nccnenosanus). Mpy 3Tom ynyyleHUeM cYUTaNach NONOKUTEIbHASA
[AVMHAMMKa YKa3aHHbIX NapameTpoB Ha doHe Tepanuu 6onee, Yem Ha
20% OT UCXOAHbIX 3HAYEHWIA.

B xoze BbINOHEHHOTO hapmakosKoHommyeckoro (P3K) nccne-
[0BaHWA 3ddeKTUBHOCTU coBpemeHHbIx CMI B Tepanuu nepsuyHoro
OA KC Hamu 6binm oTobpaHbl Hambonee MHGOPMATUBHbIE U JOCTYN-
Hble KpuTepumn oueHkn 3ddekTBHOCTU Tepanum nepsuyHoro OA,
Heobxoaumble ana ®IK-aHanm3a: a) Konnyectso 6obHbIX ¢ OA KC,
He umeBLUMX NoTpebHocTM B npuéme HIMBM; 6) MakcMmanbHas nono-
KUTENbHAA AMHAMUKA (%) 3HaueHui nHaekca WOMAC-cymMapHbIid.
C uenbio cpaBHuTenbHOro ®3K-aHanusza u oueHKM 3pdEeKTUBHOCTM
coBpemeHHbIx CMI B Tepanuu nepsnyHoro OA Hamu 6bl1 NPUMEHEH
aHanu3 apdekTMBHOCTM 3aTpaT (cost-effectiveness analysis — CEA) ¢
pacuétom KoadduumeHTa 3aTpar (cost-effectiveness ratio — CER) no
cnepyowein dopmyne: CER=C/Ef, rae CER — cooTHOLWeEHMe «3aTpaTbl
— apdeKTMBHOCTLY, C — NpsAMble 3aTpaTbl Ha AeyeHne (comoHu), Ef —
adpdekTMBHOCTL Nevenus [20, 40].

Pesynbtathl 6blAM cTaTUCTUYecKM 06paboTaHbl C MOMOLLbLO
nporpammbl «Statiatica 10» (StatSoft Inc., USA, 1984-2012). Bbina
NnpoBeAeHa MPoBEPKa Ha HOPMA/IbHOCTb pacnpefeneHns MeToLom
LWanupo-Ynnka, KOTOpbIiA BbIABUA OTCYTCTBUME HOPMAJIbHOMO pacnpe-
[JeneHva AaHHbIX, BCNEACTBME Yero BCe PacyéTbl NPOM3BOAMAMCH
HernapameTpuyeckuMn MmeTogamu. ABCONIOTHbIE 3Ha4YeHuA Oblin
npeacTasneHbl B BUAE MeAMaHbl C HUKHUM M BEPXHUM KBapTUASA-
mu (Me [25q; 75q]), oTHOCUTENIbHbIE BENWYMHBI — B BUAE Aonent (%).
CpaBHeHWe HEe3aBUCMMbIX aDCOMOTHBIX BEIMYMH NPOBOAWAYM C MOMO-
wbto U-kputepma MaHHa-YUTHWM, @ 3aBUCUMbIX BEIMYWH — C NOMOLLbIO
T-kpuTepua BunkokcoHa. MHOXeCTBEHHble CpPaBHEHUA 3aBUCUMBbIX

a combined drug from the SMD group — Artra® (500 mg glucos-
amine hydrochloride + 500 mg chondroitin sulphate) during the
first three weeks, 1 tablet 3 times a day, and subsequently — 1
tablet 2 times a day for 6 months.

We identified groups I, Il and llI patients (23.04%, 35%, and
43.2%), respectively, who had unfavourable prognostic factors
necessitating a more intensive therapeutic approach. Therefore,
it included additional intra-articular HLA preparations (Ostenil®)
administration as 3 weekly injections into each knee joint. In ad-
dition, parenteral SMD as intramuscular injections (Alflutop®), ex-
clusively for a certain number of group Ill patients (27.7%), was
administered.

The total duration of the study was 9 months, including 6
months of therapy and 3 months of observation to assess the
long-term effectiveness of the treatment.

All patients initially and at the time of completion of the
9-months study underwent the necessary laboratory examina-
tion: complete blood count and urinalysis, a clinical biochemistry
analysis with the determination of total cholesterol, urea, bili-
rubin, glucose, as well as erythrocyte sedimentation rate (ESR),
C-reactive protein (CRP) values.

The following were used as the main tools for comprehen-
sive monitoring, analysis, and evaluation of the effectiveness of
the therapy in the examined patients: a) changes in pain intensity
according to the Visual Analog Scale (VAS) for pain evaluation; b)
Western Ontario McMaster Osteoarthritis Index (WOMAC) — total
score (mm); c) the need to take NSAIDs (for the entire study peri-
od). At the same time, positive changes of indicated parameters
during therapy by more than 20% of the initial values was consid-
ered an improvement.

In the pharmacoeconomic evaluation (PE) of the effec-
tiveness of modern SMDs in the treatment of primary KOA, we
selected the most informative and accessible criteria necessary
for PE. These include a) the number of patients with knee OA
in whom NSAIDs use was not required; b) maximum positive
dynamics (%) of WOMAC-total score values. For comparative
pharmacoeconomic analysis (PEA) and evaluation of the effec-
tiveness of modern SMDs in the treatment of primary OA, we
applied cost-effectiveness analysis (CEA) with the calculation of
the cost-effectiveness ratio according to the following formula:
CER=C/Ef, where CER — cost-effectiveness ratio; C is the cost for
treatment, (USD and an equivalent amount in Tajikistani somoni
(TJS); Ef — effectiveness of treatment [20, 40].

The results were statistically processed using STATISTI-
CA software (Version 10.0, StatSoft Inc., Tulsa, USA). The Shap-
iro-Wilk test was used to detect deviation from a normal distri-
bution, revealing no normally distributed data; therefore, all
calculations were made by non-parametric methods. For quali-
tative parameters — shares (%), and for quantitative parameters
— median, lower and upper quartiles (Me [25q; 75q]) were calcu-
lated. Comparison of independent groups in pairs was performed
using the Mann-Whitney U-test and dependent variables — using
the Wilcoxon T-test. Multiple comparisons of related samples
were performed using the Friedman test. Finally, a comparison
between independent variables was carried out according to
Pearson's chi-square test and dependent ones, according to Mc-
Nemar chi-square test. P values less than 0.05 were considered
statistically significant differences.
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BbIGOPOK Mposoanau no Kputepuio OpuamaHa. CpasHeHue oT-
HOCUTE/IbHbIX HE3aBUCUMBIX BEJIMYUH MPOBOAMAN NO KPUTEPULO X2
M1pcoHa, a 3aBUCUMbIX — MO KpuTepuio X2 MakHemapa. Pasnunumna
CYATANINCL CTATUCTMYECKM 3HAUMMbIMuK npu p<0,05.

PE3YNIbTATbI U UX OBCYXXAEHUE

Ha nepBom 3Tane HaCTOALLEro MCCNEA0BaAHMA, TaK XKe Kak B
paboTtax apyrux uccnegosateneit [9, 16, 24, 28, 32], ¢ uenbto mo-
HUTOPUHIA U OLEHKM cTeneHn 3GpdeKTUBHOCTU NPOBOAVMOMN KOM-
N/JIEKCHOW Tepanuu, OCHOBAHHOM Ha COBPEMEHHbIX MPUHLMMAX
dapmaKoTepaneBTNYECKOW cTpaTernm nepsuyHoro OA [23, 24, 31,
34] y 6onbHbix |, [ v Il rpynn 6blan npoaHanu3MpoBaHbl U OLEHe-
Hbl AMHAMMKA OBLLENPUHATBIX KAMHUYECKUX (MHTEHCUMBHOCTb 60-
NeBoro cuHapoma no BALL) v nabopatopHbix napameTpos (CO3,
CPB), oTpasKkatoLmx TaxecTb OA U aKTUBHOCTb HU3KOMHTEHCUBHOTO
BOCMa/MTENbHOTO npouecca. YKa3aHHble KAMHWYEecKue napame-
TPbl M OBLIENPUHATbIE NAPAMETPbI KOCTPONM Pasbl BOCMANEHUAN
(CO3, CPB) M3y4anucb M OLEHMBANUCL Nepes HavyaloM KOMM/IEKC-
How Tepanuu nepsuyHoro OA KC (HyneBas TOUKa, B nocaesytoLem
Ha doHe NPoBOAMMOW Tepanun Kaxable 3 mec. —yepe3 3,61 9
mec. (Tabn. 1).

M3 paHHbIX, NpeacTaBneHHbIX B Tabn. 1, cnepyet, uto Hau-
6onee cyLecTBeHHbIE UCXOAHbIE NATONOMMYECKUE CABUTU U3yYae-
MbIX NapPaMeTPOB (KaK KNMHUYECKKX, TaK U TabopaTopHbIx) Bbian
BepuduLmposaHbl y nauuneHTos Il u Il rpynn.

B uenom wtorosble pesynbTaTbl, KOTOPblE OblAM NOAYYEHbI
HamK B npouecce TWATeNbHOr0 MOHUTOPUHIA XapaKkTepa AMHa-
MUYECKUX U3MEHEHUI KAMHWUKO-1abopaTopHbIX MapameTpos,
OTPAKAIOLLMX TAXKECTb U aKTUBHOCTL NepBuyHoro OA KC Ha doHe
KOMMIEKCHOW Tepanuu, KoTopas BKAlOYana npuMém Kak npenapa-
TOB CMMNTOMATUYECKOTO pAga, Tak n CMI, cornacytoTca ¢ AaHHbI-
MU Apyrux uccneposateneit [14, 16, 28, 32, 35] v AeMoHCTpUpytoT
CTaTUCTMYECKM 3HaumMmoe (p<0,05-0,001) cHUKeHME BCEX M3ydae-
MbIX KIMHUKO-NabopaTopHbIX NapameTpoB 60/IbHbIX NEPBUYHbBIM
OAKCI, I v Il crapguin.

B 7O e BpemA cnepyeT OTMETUTb, YTO NONYYEHHbIE Pe3y/ib-
TaTbl NPY CPABHUTENbHOM aHaNM3Ee U OLEHKE U3y4aemblX KAWUHU-
Ko-nabopaTopHbIX MapaMeTpoB TAMECTU U aKTUBHOCTU NepBUY-
Horo OA KC y 6onbHbix |, [l u Il rpynn cBMAETENBCTBYIOT O TOM,
4TO Hanbonee 3HaUMMan NONOKUTENbHAA AMHAMMKA U3yYaeMblX
NapaMeTpoB MMeeT MECTO y nauueHTos | rpynnbl (Ha doHe npué-

Tabauya 1 MoHumopuHz uameHeHul KAUHUKO-1a60pamopHbIX
nokasamenell maxecmu u akmusHocmu nepsuyHozo OA KC 'y
6osbHbIx |, Il u Il 2pynn 8 pasHeie cpoku HabawdeHus (Yepes 3, 6 u
9 mecaues) (Me [25q; 75q])

lpynna MNokasatenb UcxopgHO
Group Variable Initial level

BALL, mm / VAS, mm 60[45;80]
I (n=26) CPB, mr/n / CRP, mg/L 14.5[10;18]
CO3, mm/u / ESR, mm/h 24.5[16;28]

BALL, mm / VAS, mm 65[40;85]
1l (n=40) CPB, mr/n / CRP, mg/L 16.4[14;20]
€03, Mm/u / ESR, mm/h 26.2[18;30]

BALL, mm / VAS, mm 75[55;90]

Il (n=37) CPB, mr/n / CRP, mg/L 20[12;25]
CO3, mm/u / ESR, mm/h 28.6[20;32]

Yepes 3 mec.

RESULTS AND DISCUSSION

To evaluate the effectiveness of the modern combination
therapy for primary OA [23, 24, 31, 34] in clinical groups |, Il, and
I, changes in widely accepted clinical and laboratory parameters
were analysed and evaluated at the first stage of this study. These
include pain intensity assessment according to VAS and determi-
nation of ESR and CRP values reflecting the OA severity and the
activity of a low-intensity inflammatory process. The same ap-
proach was presented in the work of other researchers [9, 16, 24,
28, 32]. Furthermore, these clinical parameters and acute phase
of inflammation markers (ESR, CRP) were studied and evaluated
at different periods of the combination therapy for primary KOA
(before the start, in the beginning, subsequently, every 3 months
after the treatment was administered — after 3, 6 and 9 months
(Table 1).

From the data presented in Table 1, it follows that the most
significant initial pathological changes in the studied parameters
(both clinical and laboratory) were observed in patients of groups
Il'and I11.

The final results obtained by carefully monitoring dynam-
ic changes in clinical and laboratory parameters, reflecting the
severity and activity of primary KOA against the background of
combination therapy, including symptomatic drugs and SMDs, are
consistent with other researchers' data [14, 16, 28, 32, 35] and
demonstrate a statistically significant (p<0.05-0.001) decrease
in all studied clinical and laboratory parameters in patients with
stage |, Il, and lll primary OA of the knees.

Comparative analysis results and assessment of the clinical
and laboratory parameters of the severity and activity of primary
KOA in groups |, Il and Ill indicate that the most dramatic positive
changes occur in patients of the | group treated with symptom-
atic drugs and Structum®. In contrast, the subtlest differences
were observed in patients of group Ill, despite the more intensive
therapy including symptomatic drugs, combined SMD (Artra®)
and additional intraarticular injections of HLA drugs (Ostenil®) in
a significant proportion (43.2%) of patients). Other researchers
previously reported similar results [30, 32, 37-39].

In the evaluation of the effectiveness of mono- and combi-
nation therapy with SMDs for primary OA patients, an essential
factor to be considered is the maintenance of positive treatment

Table 1 Dynamic changes in clinical and laboratory parameters of
primary KOA severity and activity in patients' groups I, Il and Ill at
various intervals during follow-up (after 3, 6 and 9 months) (Me [25q;
75q])

Yepes 6 mec. Yepes 9 mec.

3 months 6 months 9 months P
45[30;55] 25[15;35] 10[5;20] <0.001
8.4[5;14] 5.5[5;10] 5.0[4;10] <0.01
16.4[14;22] 14.6[12;18] 12.8[10;15] <0.01
45[35;60] 25[15;35] 30[20;35] <0.001
12.5[10;14] 10.2[5;12] 11.4[6;12] <0.01
18.2[14;22] 14.8[12;20] 16.2[14;22] <0.01
50[30;60] 30[20;45] 35[25;50] <0.001
14[10;18] 10.5[5;15] 12[8;16] <0.01
20[18;26] 18[16;22] 18[16;24] <0.01

NpumeyaHue: p — CTaTUCTUYECKANA 3HAUMMOCTb PA3NINYMIA MOKa3aTenei Mexay Bcemu Toukamu (fatamu obcnegosaHus); ANOVA dpuamaHa
Note: p — statistically significant difference between variables at different follow-up times (survey dates); Friedman's ANOVA
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Ma NpenapaToB CMMNTOMATUYECKOTO PAAa U CTPYKTYMa), a Hanbonee
Mano3ameTHasA AMHaMUKa — y 6onbHbix |l rpynnbl, HecmoTps Ha 60-
Nlee MHTEHCUBHbIV XapaKTep NpoBoaMmoit Tepanuu (Ha ¢poHe npuéma
npenapaTos CUMMTOMATUYECKOrO pAaa, KOMbUHMpPoBaHHOro CMMN —
apTpa M AOMNONHUTENbHbIX UTPAAPTMKYAAPHLIX MHBEKLMI NpenapaTa
[JIK — ocTeHUNa y 3HaunTenbHOM YacTu (43,2%) naumeHTos). AHano-
TMYHble pe3y/bTaTbl paHee bblav NoyYeHbl B paboTax Apyrx coBpe-
MeHHbIX uccneaosareneii [30, 32, 37-39].

B aHanuse 1 oueHke 3GPEKTUBHOCTU NPUMEHEHWUSA COBPEMEH-
HbIx CMIM y 60/1bHbIX NepBuYHbIM OA, Kak B BUAE MOHO-, TaK U B BUAE
KOMBMHMPOBaHHOW Tepanuu HeManoBaXKHbIM GaKTOPOM CYMTaeTcA
NPOAOMKUTENBHOCTb COXPAHEHMA MONOKUTENBHOTO 3ddeKTa Tepa-
nuu B nepsble 3 mec. nocne otmeHbl CMIM (adpdekT nocneactsms)
[16, 22, 29, 33, 35]. B 3TOM acnekTte Noay4YeHHble HAMK Pe3yNLTaTbl
COOTBETCTBYHOT aHHbIM, NPEACTaBAEHHbIM B IMTEPATYPE NOCNEAHMX
net [31, 34], n cBMAETENbCTBYIOT 06 OTCYTCTBMM OTPULATENbHOW Au-
HaMKKM y naumeHTos |, Il rpynn, 4To He 6bINO 3apPerucTPUPOBAHO Y
3HAYUTENbHOM YacTh 60/1bHbIX Il rpynnbI.

B HactoAawee Bpema mHgekc WOMAC cuutaetcd OCHOBHbIM
MeXAYHaPOAHbIM MHCTPYMEHTOM A/19 OLLEHKM KaK TAXKECTH, TaK U cTe-
neHu 3ddEKTUBHOCTY NPOBOAMMON TEPANMK Y NALLMEHTOB C NEPBUY-
Hbim OA [5, 14, 22, 23, 28]. C y4ETOM YKa3aHHOTO, B KaUeCTBe OCHOBHO-
ro NoKasaTens C Leablo MOHUTOPUHIa 3G HEKTUBHOCTM NPOBOAMMOM
KOMNAeKcHo Tepanum y naupenTos |, Il, Il rpynn Hamu 6bin BbiIGpaH
nHaekc WOMAC-cyMMapHbIi, KOTOPbIV BbIYMCAAETCA U3 CYMMbI CTe-
NMeHW BbIPa)KeHHOCTM W 3HAYeHW BONEeBOro CMHAPOMA, YTPEHHeM
CKOBAHHOCTM U GYHKLMOHANbHOM HEAOCTaTOYHOCTH CYCTABOB.

Pe3ynbtatbl MOHMTOpWHrA nokasatenein WOMAC-cyMMapHblii
Ha poHe NPOBOAMMOI KOMMAEKCHOW Tepanuu y naumeHTos |, Il v |l
rpynn yepes 3, 6 M 9 mecsALeB nNpeacTasaeHbl B Taba. 2.

Mony4yeHHble HaMK pesynbTaTbl (Taba. 2) AEeMOHCTPUPYIOT Ha-
INYME He TONbKO MPOTPECCMBHOTO, HO M CTaTUCTMYECKM 3HAYMMOrO
(p<0,05-0,01) cHuKeHMA ypoBHA MHAeKkca WOMAC-cymmapHbIiA, Ha
¢$oHe nNpoBoaMMOI Tepanuu, Hanbonee 3HAYMMOro y NaLMEHTOB | U
Il rpynn, n HeckonbKo xyxe y nauueHTos Il rpynnbl 33 BeCb Nneprog,
HabntogeHWa 60bHbIX (Yepe3 3, 6 M 9 mec.). CxofHble pe3ynbTaThl
paHee 6blaM NPOLEMOHCTPUPOBAHBI B paboTax ApYr1x COBPEMEHHbIX
nccnegosareneii [22, 23, 33, 35].

OpHaKo cnesyet OTMETUTb, YTO Pe3y/bTaTbl, NONYYEHHbIE B Ha-
LWeit paboTe, 1 AaHHble ApyruX uccnegosatenen [22, 29, 32, 38] oa-
HO3HAYHO CBMAETENLCTBYIOT O TOM, YTO NpumeHeHrne CMI npevmy-
LLECTBEHHO B BMAE MOHOTEepanuu (CTpYKTym) y 60onbHbIX C | cTagumeit
OA vy naumeHToB co Il u lll ctagnamu 3a601€BaHNUSA UCKNOYNTENBHO
B KOMBMHVMPOBAHHOM BapuaHTe (apTpa B COYETaHWMM C NpenapaTamu
MK) AeMOHCTPUPYET NPAKTUYECKM OAMHAKOBbIE pe3y/bTaThl. [JJaHHoe
06CTOATENBCTBO M MHOTOUMC/IEHHBIE COOBLLEHMA B IMTepaType no-
cnegHux net B pamkax «KoHuenumm paHHero nepsuyHoro OA» [1, 2,
18, 22, 32] cBMAETENLCTBYIOT O TOM, YTO PaHHAA CTaAMA NEPBUYHOTO
OA ABNAETCA TEM UCK/IOUYUTENbHBIM NEePUOAOM, KOraa NpuMeHeHue
coBpemeHHbIXx CMI1 B MHTEHCMBHOM pPEXMME MO3BONAET, C OAHOWM

Tabnuya 2 fluHamuka uHoekca WOMAC-cymmapHsil (Mm) y 60s1bHbIX
I, Il u Ill 2pynn (Me [25q; 75q])

lpynna UcxopHo
Group Initial level

| 1028.6 [844;1207]
Il 1109.2 [954;1247]
1] 1187.4 [998;1365]

Yepes 3 mec.
3 months

726.1[671;775]
856.0 [797;918]
933.7 [744;1085]

effect in the first 3 months after the withdrawal of SMD (rebound
effect) [16, 22, 29, 33, 35]. In this respect, our results correspond
to the data presented in the literature of recent years [31, 34] and
indicate the absence of detrimental changes in patients of groups
I and Il. However, this trend was not observed in a significant part
of patients in group IIl.

Currently, the WOMAC index is the most commonly used
clinical tool for evaluating both the severity and the degree of ef-
fectiveness of therapy in patients with primary OA [5, 14, 22, 23,
28]. Therefore, considering the above, the total WOMAC score
was chosen as a primary indicator for monitoring the effective-
ness of the combination therapy in patients of groups |, I, lll. The
total WOMAC score is determined by summing the scores across
the three dimensions of pain severity, morning stiffness and func-
tional insufficiency of the joints.

Changes in the WOMAC-total score against the background
of ongoing combination therapy in KOA patients of groups |, Il
and Ill after 3, 6 and 9 months are presented in Table 2.

The results presented in Table 2 demonstrate not only a pro-
gressive but also a statistically significant (p<0.05-0.01) reduction
of the WOMAC-total score, against the background of ongoing
therapy, the most pronounced in groups | and Il and less prom-
inent in group lll for the entire period of observation of patients
(after 3, 6 and 9 months). Similar results were previously demon-
strated in other modern researchers work [22, 23, 33, 35].

However, it should be noted that our results and other re-
searchers’ data [22, 29, 32, 38] indicate that the predominant
use of SMDs monotherapy (Structum®) for OA stage | and com-
bination therapy (Artra® and HLA preparations) for stage Il and
Ill show almost the same results. This fact and recent literature
reports on the "Concept of early primary OA" [1, 2, 18, 22, 32]
indicate that early primary OA is that exceptional period when in-
tensive treatment with modern SMDs can positively influence all
OA clinical and laboratory parameters and slow down or stop the
progression.

Clinically, according to recent studies assessing the degree
of effectiveness of SMDs in primary OA patients, eloquent testi-
mony of the point is a reduction of the need to take NSAIDs or
their complete discontinuation [18, 29, 32, 38]. At the time pri-
mary OA patients' enrolment in this study, all of them, with rare
exceptions (3.9%), needed to take NSAIDs: a) 84 (81.2%) patients
took various NSAIDs regularly; b) 19 (18.8%) — these drugs were
taken if needed.

In monitoring the effectiveness of combination therapy for
primary KOA, there was a progressive decrease in the number of
patients of groups I, Il and 1l who stopped taking NSAIDs perma-
nently or switched to an "on-demand" regimen, which is consis-
tent with the of other researchers' data [18, 22, 29, 32, 38]. In
general, at the time of completion of this study, we found that

Table 2 Changes in the WOMAC-total score (mm) in patients of groups
I, Iland Ill (Me [25g; 75q])

Yepes 6 mec. Yepes 9 mec.

6 months 9 months P
584.6 [524;628] 560.2 [544;596] <0.001
689.8 [638;744] 695.7 [646;748] <0.01
762.2 [651;864] 772.9 [659;884] <0.01

NpumeyaHve: p — CTaTUCTUYECKAA 3HAUMMOCTb PA3INYMIA NOKa3aTenei Mexay Bcemu Toukamu (gatamu obcnepoBanusa); ANOVA dpuamara
Note: p — statistically significant difference between variables at different follow-up times (survey dates); Friedman's ANOVA
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CTOPOHbI, MO/IOXKUTENBHO MOAUOULMPOBATL BCE KAMHUKO-UHCTPY-
MEHTa/IbHble CUMNTOMbI 3360N1eBaHUSA, a C APYroW, — 3amMeaIuTb UK
0CTaHOBWTbL NporpeccuposaHmne OA.

Mo MHEHWIO COBPEMEHHBIX UCCNeA0BaTeNeN, B OLEHKe CTEeNeHN
addeKTMBHOCTM NpuMeHeHns CMIT y naumeHToB ¢ nepsuyHbiM OA, ¢
KNMHWYECKO TOUKM 3peHUs, CHUKeHWe NoTpebHOCTM B60/bHbIX B Npu-
éme HIMBM man ux NonHas OTMEHa ABNAITCA BECbMa MHPOPMATUB-
HbIMM aprymeHTamu [18, 29, 32, 38]. B MOMEHT BK/ItO4EHMSA HO/bHbIX
¢ nepsuyHbIM OA B HacToALlee UCCAef0BaHUA BCE OHU, 33 PeAKUM
uckaodeHnem (3,9%), umenn notpebHoctb B npuéme HMNBM: a) 84
(81,2%) 6onbHbIX pasnnyHble npenapatbl U3 rpynnbl HMABM npuHK-
MaJ/i1 B MOCTOSHHOM pexkume; 6) 19 (18,8%) — ykazaHHble npenapaTbl
NPUHUMANW B PEXKMME «NO NOTPEBHOCTUY.

B npouecce moHUTOpUHIa 3GPEKTUBHOCTU KOMMAEKCHOW Te-
panuu nepsuyHoro OA KC Hamu 6bl10 3aperucTpmMpoBaHo nporpec-
CMBHOE YyMeHbLUeHne KonndecTsa naumeHTos |, Il v Il rpynn, koTopble
npekpatman npuém HIBI B NOCTOAHHOM PEXMME WU NEPEXOAUAN
B PEXMM «NO NOTPEOHOCTU», YTO COINACYETCA C AaHHbIMU APYrUX UC-
cnegosatenei [18, 22, 29, 32, 38]. B uenom, B MOMEHT 3aBepLLEHUA
HACTOALLEro UCCAeA0BaHUA HaMKu Bblo YCTAHOB/IEHO, YTO COOTBET-
cTBEHHO 61,4%, 42,5% 1 29,7% nauperTos |, Il v Ill rpynn nonHocTbiO
npekpatnan npuém HMBM.

YCTaHOBNEHO, YTO B OLLEHKE 06LLEV CTOMMOCTU IYEHNSA XPOHM-
yeckunx 3aboneBaHW pacxoabl Ha 1eKapCcTBEHHbIE NpenapaThl COCTaB-
NAT GONbLLYIO YacTb NPAMbIX MEAMLMHCKUX pacxogos [19, 20, 22,
40]. B 37011 cBA3M, B KayecTBe OCHOBHOrO 06bekTa PIK-aHanmn3a Hamm
6bl1a NOCTaB/EHa LieNb OnpeaenuTb NpAmMble 3aTpatbl Ha CMI (cTpyk-
TYM, apTpa) ¢ y4ETOM COBNIOAEHUA COBPEMEHHDBIX PEKOMEHAALLMIA MO
NPUMEHEHWIO AaHHbIX npenapaTos B Tepanuu nepsuyHoro OA KC B
CpeAHNX PO3HWMYHbIX LieHax Ha 3TK npenapatbl B anTekax r. JywaH-
6e no cocTosHMIo Ha ¢espanb 2020 r., YTO COrNACYeTCa C AaHHbIMU
Apyrux uccnegosateneii [20, 22, 40]. B xoae ®3K-aHanm3a bbiam pac-
CYMTaHbI CTOMMOCTb 3$EKTUBHOM CYTOUHOW M KypcoBol (6 mec.) f03
Ka/0ro npenapata oTaesbHo (Taba. 3), a Takke KoadduumeHT CER.

[JaHHble, npescTas/ieHHble B Tab. 3, cornacytoTes ¢ inTepatyp-
HbIMM AaHHbIMKM [19, 22, 32] U CBMAETENbCTBYIOT O TOM, YTO Cpeam
cospemeHHbIx CMIT, KoTopble LWMPOKO MPUMEHAIOTCA B Tepanuu nep-
BuYHoro OA, HarMeHee 3aTPaTHbIM ABUCA 6-MECAYHbIN KypC CTPYK-
TyMmoM (572,4 COMOHM).

PesynbTaTbl, KOTOpPble BblAKM NOAYYEHbI NPU aHaU3e U OLEHKe
cteneHn apdeKTMBHOCTM npumeHsembix CMIT B Tepanuu nepsuyHoO-
ro OA KC no amHamuke nHgekca WOMAC-cymmapHbIi, U KONMYECTBO
60/1bHbIX, NpeKpaTvBLLMX Npuém HMBIM, npeacTaBieHb! B Tabn. 4.

M3 paHHbIX, NpeACTaBAeHHbIX B TabA. 4, cneayert, uto cpeam na-
uvenToB |, Il v lll rpynn Ha Bcex atanax uccnepoBaHua (yepes 3 1 6
MEC.) CHUKeHUe ypoBHA nHaekca WOMAC-cymMapHbIi U KOMYECTBO
NauMeHToB, NpeKpaTtuBLumX Npuém HIMBIM, cTabuabHO 6binn BECOMbI-
MU Cpeam NaumeHTOoB rpynnbl CTPYKTYMA, Yem Cpesm NaumueHToB rpyn-
nbl apTpa.

Tabauya 3 Cmoumocme npumeHaemsix CMI1 u 3ampamel (COMOHU)
HQ ux pazoswlili npuém, aghgpekmueHol cymoyHoli 0036l U 6-MecayHol
mepanuu

SbermsHan Cronmoctb
ynakoBkwu, 60
MNpenapar CYTOYHasA fo3a, Mmr -
Medication Effective daily Price of a box, 60
dose, mg

capsules

CtpykTym / Structum® 500 8.44/95.4

Aptpa / Artra® 1000 22.8/258
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61.4%, 42.5% and 29.7% of patients of groups I, Il and Il, respec-
tively, completely stopped taking NSAIDs.

It has been established that, in assessing the total cost of
treating chronic diseases, drugs account for the most significant
part of direct medical expenses [19, 20, 22, 40]. In this regard,
we set a goal to determine the direct costs of SMDs (Structum®,
Artra®) as PEA main objective. The determination was done ac-
cording to current recommendations for using these drugs in the
treatment of primary KOA in the average retail prices for these
drugs in pharmacies in the city of Dushanbe as of February 2020,
consistent with other researchers’ data [20, 22, 40]. In the course
of the PEA, the cost of the effective daily and course (6 months)
doses of each drug (Table 3) and the CER coefficient were calcu-
lated.

The data presented in Table 3 are consistent with the liter-
ature data [19, 22, 32] and indicate that among modern SMDs,
widely used in treating primary OA, the least expensive was a
6-month course of Structum® worth USD 50.7/TJS 572.4.

The results obtained in the analysis and evaluation of the
degree of effectiveness of the SMDs used in treating primary KOA
based on the changes in the WOMAC-total score and the num-
ber of patients who stopped taking NSAIDs are presented in Table
4.

Based on the data presented in Table 4, it follows that
among patients of groups I, Il and Ill at all stages of the study (af-
ter 3 and 6 months), the reduction in the WOMAC-total score and
the number of patients who stopped taking NSAIDs were consis-
tently significant among patients of the Structum® group than
among patients Artra® group patients.

Based on the model we presented to determine the cost of
pharmacotherapy for primary OA, the CER coefficient was calcu-
lated for each drug from the SMD group (Table 5).

The CER coefficient results obtained in the PEA are consis-
tent with other researchers' data [19, 20, 22] and show that the
costs of a single drug from the SMD group widely used in the
pharmacotherapy of primary OA are dynamic.

In general, the final study results and other researchers'
data [19, 22, 38] show higher costs observed in the Artra® group
(USD 137.12/TJS 1,548.00) and low costs in the Structum® group
(USD 50.7/TJS 572.4). Therefore, the use of Structum® in the
treatment of early primary KOA is the most cost-effective as it has
the lowest value of the CER coefficient.

CONCLUSION

The results of the 6-months treatment course with modern
SMDs (Structum®, Artra®), HLA preparations (Ostenil®), symp-

Table 3 The cost of the SMDs used and the costs (USD/ TIS) for their
single dose, effective daily dose and 6-month therapy

CroumocTb
CroumocTtb
o ” 6-mecayHoro
CToMmocTb OgHOM appeKTnBHOM

Kancynbl CYTOYHOM A,03bl feueHna
Cost per dose The cost of pRecestat
. . 6-months

effective daily dose

treatment

0.14/1.59 0.28/3.18 50.7/572.4
0.38/4.3 0.76/8.6 137.12/1,548.00
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Tab6auya 4 SpcpekmusHocme npumeHaemsix CMIT no uHdekcy WOMAC-cymmapHeil u nompebHocmes 8 HITBI

OwnHamuka nHaekca WOMAC-

Konuuectso 601bHbIX

MNpenapar cymmapHblii (Me [25q; 75q]) 6e3 npuéma HNBN (% (n))
3 mec. 6 mec. p, 3 mec. 6 mec. P,
CTpyKTYMm 26,0 45,0 <0,001 =0,011
(n=26) [25,0; 28,0] [41,0; 49,0] (T=0; 2=4,46) 23,1(6) 615 (16) (x=6,50)*
ApTpa 23,5 31,0 <0,001 <0,001
(n=77) [18,0; 27,0] [25,0; 33,0] (T=0; z=7,52) 15,6 (12) 35,1(27) (x2=35,1)*
=0,001 <0,001 >0,05 =0,018
P, (U=544,5; 2=3,42)  (U=42,0; =7,30) (df =1; ¥2=0,76)** (df =1; x2=5,60)**

TprmeyaHKa: p, — CTaTUCTUYECKaA 3HAUYMMOCTb Pa3NINIMiA NoKasaTenel Mexay 3 u 6 mecauamm (Mo T-kpuTepyio BUNKOKCOHa; * —no kpuTepuio x> MakHemapa); p, — crati-
CTUYeCKas 3HAYUMOCTb Pa3NNUMA NOKa3aTeNel MeXay NaLMeHTamm, UCMOb30BaBLLMMM CTPYKTYM M apTpy (no U-kputeputo MaHHa-Yuthu; ** —no kputepuio x2 MupcoHa).

Table 4 The effectiveness of the applied SMP according to the WOMAC-total score and the need for NSAIDs

Changes in WOMAC-
total score (Me [25q; 75q])

Number of patients
without taking NSAIDs [(%; (n)]

Medication
3 months 6 months 3 months 6 months P,
Structum® 26.0 45.0 <0.001 =0.011
(n=26) [25.0; 28.0] [41.0; 49.0] (T=0; z=4.46) B4 (G Bk e (x*=6.50)*
23.5 31.0 <0.001 <0.001
® (n=
Artra® (n=77) [18.0; 27.0] [25.0; 33.0] (T=0; 2=7.52) 15.6(12) 35.1(27) (x2=35.1)*
(595;33115 <0.001 >0.05 =0.018
P, s s (U=42.0; =7.30) (df =1;%2=0.76)**  (df =1; x*=5.60)**

Notes: p, — statistically significant difference in variables between 3 and 6 months (according to Wilcoxon's T-test; * — McNemar's ¥’ test); p, — the statistically significant
difference in variables of patients who used Structum® and Artra® (according to the Mann-Whitney U-test; ** — according to Pearson's ? test).

Ha ocHoBaHWW NpeacTaBAEHHOW HAaMWM MOAENM, C LieNbio onpe-
AeneHua ctoumoctn papmarotepanum nepsuyHoro OA, Bbino ocy-
LEeCTBNEHO BbluucneHne KoadpoduumeHTta CER nprmeHUTENBHO K Ka-
A0My npenaparty 13 rpynnsl CMM (Taba. 5).

MonyyeHHble Hamu B npouecce ®IK-aHanmsa pesynbraTthbl Bbl-
uncnenuna KoapduumeHta CER cornacytotea € AaHHbIMM, KOTopble
6blAM NonyyeHbl B paboTtax Apyrux uccnegosateneit [19, 20, 22], u
MOKa3blBatoOT, YTO 3aTPaTbl HA OTAE/bHbIV Npenapat 13 rpynnsl CMI,
KOTOpble HALAWM LUMPOKOE pacnpocTpaHeHue B dapmakoTepanum
nepsuyHoro OA, UMetoT AMHAMUYHBIN XapaKTep.

B uenom, utorosble pesynbTaTbl HACTOALLErO UCCAELOBAHWA U
[aHHble, NpeacTaBAeHHble B PaboTax APYrMx COBPEMEHHbIX Mccie-
posateneit [19, 22, 38], noKasbiBatoT, 4TO Honee BbICOKME 3aTpaThl
HabntogatoTca B rpynne apTpa (1548,0 COMOHM) M HMU3KMe 3aTpaTbl — B
rpynne cTpykTyma (572,4 cOMOHM), NPUMEHeHWe KOTOPOTo B Tepanmu
paHHero nepsuyHoro OA KC, umetoLuero Hanbosiee HU3KOe 3HaYeHME
KoadpouumeHTa CER, ABnAeTca Hanbonee onpaBaaHHbIM U LIENecoo-
6pasHbIM C SKOHOMMUYECKOI TOUKM 3PEHUA.

3 mec. / 3 months

Tpynna 60bHbIX WOMAC
Patients' group 3aTpaTtbl -CYMMapHbIi
Costs WOMAC-total
score
Crpyktym / Structum® 287.2 29.4
Aptpa / Artra® 774.0 22.1

tomatically (NSAIDs and GC intraarticularly) show a positive effect
on all primary OA clinical and selected laboratory parameters and
a significantly reduced need for the NSAIDs intake. At the same
time, it was found that the monotheraputical use of Structum®
and, if indicated, in combination with HLA preparations (Ostenil®)
in patients with early primary KOA is the most cost-effective.

Tabauya 5 JuHaMUKa nospemeHHbIX 3ampam u koagguyueHma CER
npu npumeHeHuu CMI1 e mepanuu nepsu4yHo20 OA KC ¢ yyémom cHu-
HeHus yposHs uHoekca WOMAC-cymmapHeili

Table 5 The dynamics of time expenditures and CER in the use of SMP

for primary KOA treatment, considering the decrease in WOMAC-total
score

6 mec. / 6 months

WOMAC
3arparbl -CyMMapHbI
CER Costs WOMAC-total CER
score
9.7 572.4 43.2 13.3
35.0 1548.0 36.8 42.1
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3AKNIOYEHUE

Takum 06pasom, UTOroBble Pe3ynbTaTbl, KOTOPble HaMK Bblan

Nosly4eHbl NpK aHau3e U OLEHKe KypcoBoro (6 mec.) npumeHeHUs
cospemeHHbIx CMI (cTpykTym, apTpa) 1 npenapatos MK (octeHunn) u
No NOKa3aHWAM npenapaToB cMmMnToMaTtudeckoro psaga (HMBM v MK
MHTPAaPTUKYNAPHO) AEMOHCTPUPYIOT MONOKUTENBHOE BAUAHME Ha
BCE KNMHUYECKUE U OTAENbHbIE MHCTPYMEHTANbHbIE CUMNTOMbI (pe-

aKTUBHbIN CMHOBUT) NepBuuHOro OA (NMPEeMMyLLECTBEHHO B PaHHMX
cTagmnsAx 3a60/1eBaHMA) U, YTO HE MEHEE BaXKHO, MaKCUMa/IbHO IMMK-
TpytoT npuém HMNBIM. Mpu 3ToM 66110 YCTaHOBAEHO, YTO NPUMEHEHMWE
CTPYKTYMa B BUE MOHOTEPanum v no nokasaHWAM B COYETaHUM C npe-
napatamu InK (octeHnn) y naumeHToB ¢ paHHUMM nepBuyHbiM OA KC
ABNAETCA Hanbonee onpaBAaHHLIM C SKOHOMUYECKOM TOUYKU 3pEeHNUS.
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DAEKTPOHHO-MIKPOCKOITMYECKUE CBOVICTBA HOBOT'O
IIPOTMBOMMKPOBHOI'O HAHOIIPEITAPATA HA OCHOBE I'MAPOKCHUAA
MEAV-KA ABITVST

B.A. PYMSHIIEB!, I A. @PO/10B? A.B. BAVTHOBA!, 1.H. KAPACEHKOB?, E.B. BUITIOKOBA!

1 Kadeapa napogonrosorun, TBepckoit rocyjapCTBeHHBIN MeAUIIMHCKII yHuBepcntet, Tseps, Poccuiickas Pegepanist
2 Kadeapa Ppusnueckoit xumun, HanmonaabsHslil 1ccaea0BaTeAbCKil TexHoAorndecknit yuusepcnrer « MV CuC», Mocksa, Poccuiickas Peaeparius

3 «MeaunnHckas komnanus Pocdenr», Mocksa, Poceniickas Peaeparus

Llenb: M3yumnTb CTPYKTYPHYHO OPraHW3aLmMio NPUMEHAEMOro B CTOMATONOMMKU KOMMIEKCHOTO TMAPOKCcUAa meau-Kanbums (TMK) B BogHoM cycneHsuu, a
TaK¥Ke HOBOro NPOTUBOMMKPOBHOro HaHoMnpenapata Ha ocHoe MK v ruaposons HaHovacTUL, Meau 1 okenaa meam (11).

Matepuan u metoabl: uccnenosany npenapat «Kynpan» npounssoactea «Humanchemie GmbH» (fepmaHus). HenocpeacTseHHO nepea uccneaosa-
HUEM ero pasBoAUAN WU AUCTUANMPOBAHHOKN BOZLOM, UN TMAPO30IEM HAHOYACTULL Meay 1 okcuaa meay (I1) B cooTHowerum 1:2. Tnaposonb nony-
Yyanu B nabopatopum Kadeppbl pusndeckoit xummum HUTY MUCKUC meToa0M KOHAEHCAUMM HU3KOTEMMNEPATYPHOM NAa3Mbl B UCKPOBOM paspsage. Ana
MCCNeL0BaHNUA CYCMEH3UIA MCNOMb30BaM NPOCBEYNBAIOLLMIA SNEKTPOHHBIA MUKpocKkon «LEO 912 AB OMEGA» (Karl Zeiss).

Pesynbratbl: npu passegeHun TMK rugposonem HaHoyacTuy, Meau v okeupa meau (I1) obpasyetcs cnoxHas HaHopasmepHas KOMMO3WULMOHHaA
CTPYKTYpa. HaHouyacTuubl AvcnepcHol $asbl NPOHMKAKOT BHYTPb MOBEPXHOCTHbIX CNOEB YacTuy, MK, AaBnAoWmMXca KpucTannoruapatamm okeuga
meau (I1) v okecnaa Kanbuma.

3akntoueHmne: 06HapyKeHHbI GeHOMEH NO3BOIUT Pa3paboTaTb HOBYIO TEXHOIOTMIO HAHOMMIMPErHaLMK AeHTUHA KOPHA 3yba Npu SHAOAOHTUYECKOM
1 NapoLOHTONOTMYECKOM SIeYeHUH, He TPeBYIOLLYIO AONOAHUTENbHbIX 3N1EeKTPOGOPETUYECKMX BO3AENCTBUIA.

KntoueBble cnoBa: 3H0000HMUSA, MAPOOOHMO02Us, HAHOMEXHOM02UU, 2UOPOKCUO MEeOU-KAbYUSA, S1EKMPOHHAA MUKPOCKOMUA.

Ana yutnposaHua: PymaHues BA, ®ponos A, bavHoBa AB, KapaceHkoB AH, buTiokoBa EB. 371€KTPOHHO-MMKPOCKONUYECKME CBOWCTBA HOBOMO NPOTUBO-
MUKPOBHOro HaHonpenapaTta Ha OCHOBE rMAPOKCMAA MeAnKanbuma. BecmHuk AsuyeHHbl. 2021;23(4):532-41. Available from: https://doi.org/10.25005/2074-
0581-2021-23-4-532-541

ELECTRON MICROSCOPIC PROPERTIES OF A NEW ANTIMICROBIAL NANODRUG
BASED ON COPPER-CALCIUM HYDROXIDE COMPOUND

V.A. RUMYANTSEV!, G.A. FROLOV?, A.V. BLINOVA', YA.N. KARASENKOV?, E.V. BITYUKOVA!

1 Department of Periodontology, Tver State Medical University, Tver, Russian Federation
2 Department of Physical Chemistry, National University of Science and Technology "MISiS", Moscow, Russian Federation
3 "RosDent" Medical Company, Moscow, Russian Federation

Objective: To study the structural arrangement of the copper-calcium hydroxide (CCH), a commercially available dental paste used in aqueous
suspension, as well as a new antimicrobial nanodrug based on CCH and a hydrosol of copper nanoparticles and copper (1) oxide.

Methods: Dental paste Cupral® manufactured by "Humanchemie GmbH" (Germany) was investigated. Immediately prior to the study, it was diluted
with either distilled water or a hydrosol of copper nanoparticles and copper (Il) oxide in a ratio of 1:2. The hydrosol was obtained in the Department
of Physical Chemistry laboratory at the National University of Science and Technology "MISiS", using the method of condensation of low-temperature
plasma in a spark discharge. The microstructure of the obtained samples was analyzed using a transmission electron microscope (TEM), LEO 912 AB
OMEGA (Carl Zeiss, Oberkochen, Germany).

Results: Dilution of CCH with a hydrosol of copper nanoparticles and copper (I1) oxide results in forming a complex nanosized composite structure.
Nanoparticles in the dispersed phase penetrate the surface layers of CCH particles, which are crystalline hydrates of copper (I1) oxide and calcium oxide.
Conclusion: The discovered phenomenon could be helpful in the design of a new technology of nanoimpregnation of the tooth root dentin in
endodontic and periodontal treatment, which does not require additional electrophoresis.

Keywords: Endodontics, periodontology, nanotechnology, copper-calcium hydroxide, electron microscopy.

For citation: Rumyantsev VA, Frolov GA, Blinova AV, Karasenkov YaN, Bityukova EV. Elektronno-mikroskopicheskie svoystva novogo protivomikrobnogo
nanopreparata na osnove gidroksida medikal'tsiya [Electron microscopic properties of a new antimicrobial nanodrug based on copper-calcium hydroxide
compound]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(4):532-41. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-532-541

BBEAEHMUE INTRODUCTION

B nocneaHune rogpl uccnegosaTensammn bbina AoKasaHa CBA3b In recent years, some studies have found the link between
MEKAY XPOHUYECKMMM CTOMATOreHHbIMM oYaramu MHdeKumn 1 pas-  chronic stomatogenic foci of infection and the development of
BUTMEM ObLLE/ COMATMYECKOM naTo/orMuM: MMKPOOHblE TOKCUMHbI,  general somatic pathology: microbial toxins, particles of bacterial
yacTUUpbl BaKTepuasbHbIX KNETOYHbIX CTEHOK M uBble MUKpoopra-  cell walls and living microorganisms penetrating the bloodstream,
HM3Mbl, MPOHMKAA B KPOBEHOCHOE PYCNO, MPOBOLMPYIOT M3MeHeHnss  provoke changes in the structure of vessel walls, which leads to
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B CTPYKTYpe CTEHOK COCYA0B, YTO NPUBOAMT K Pa3BUTUIO aTepOCKe-
po3a [1-3]. Ero cucTemMHble OCNOXKHEHMA, @ TaK¥Ke ayTOUMMYHHble U
annepruyeckme peakuunm MOryT MPUBOAUTb K CHUXKEHMIO KauecTBa
KU3HU Ntogeid. B nogasnstowiem 60NbLIMHCTBE CTy4aEeB, OfOHTOTEH-
Hble o4arv UHbeKLMn popmupytoTca B 061acTU anukanbHoro (npwu
anuKaNbHOM MEPUOLOHTUTE) UM KPaeBoro (Npu NapoAoHTWTE) na-
poaoHTa. B nepsom ciyvae uHbEKLMA cnocobHa AUTENbHO Nepcu-
CTMPOBATb B CUCTEME KOPHEBbIX KaHanoB 3yba M MHOrOUMCNEHHbIX
[EeHTUHHbIX TPpybouKax, a BO BTOPOM — B MyBUHE NaTONOrMYeCcKUX
NapofOHTa/IbHbIX KapPMaHOB M CTPYKTYpax LieMeHTa KopHA. AKaje-
MMKOM B.K. JleoHTbeBbIM C c0aBT. (2011) B NpocTpaHCTBaxX AEHTUHA
KOpHs 3yba Ha rybuHe 300-1000 MKm 06HapyKeHbl bakTepuanbHble
KONOHWW, ANIMTENBHO COXPaHAIOLLME CBOKO aKTUBHOCTb [4]. Yepes cu-
CTEMY [eHTUHHbIX TPybOYEK MaToreHbl MOTYT NOMaAaTh TyAa Kak co
CTOPOHbI KOPHEBOW CUCTEMBI 3y6a Npu My/IbNUTE U NEPUOAOHTUTE, TaK
1 CO CTOPOHbI NapPOAOHTaNbHbIX KapMaHoB, 0bycnasMBas passuTue
3HA0-NAaPOAOHTaIbHOTO CUHAPOMA.

Mo HekoTOpbIM AaHHBIM, 3bGEKTUBHOCT TPAAULMOHHOMO 3H-
[LOAOHTUYECKOTO IeYEeHUs, HECMOTPA Ha MHOXECTBO Pa3paboTaHHbIX
WHCTPYMEHTOB M OPUIMHA/bHBIX NMPUCNOCcObneHui, He npesblllaeTt
53-64% pnsa ogHOKOpHeBbIX M 39-40% AnA MHOFOKOPHEBbIX 3y60B.
NoTpebHoCTb B NepeneynsaHnm 3y6os noyt B 2,5 pasa npesblluaet
noTpebHOCTb B MX NEPBUYHOM fleyeHnm [5]. MaposoHTabHbIE oYaru
MHOEKUMM TaKkKe cnocobHbl AAWUTENbHO CYLLEeCTBOBATb, MOCKObKY
CMMNTOMATMKA NPU XPOHUYECKOM NapOLOHTUTE MOXKET ObiTb HE Bbl-
pakeHa U CBOEBPEMEHHOE leYeHNe He BCerga BO3MOXKHO.

CoBpemMeHHble 3HAOAOHTUA WM MAPOAOHTONOTUA CTOAT Nepes
npobaemolt NPOSIOHIMPOBAHHOIO NPOTUBOMMKPOBHOrO BO3AENCTBUA
Ha MHOEKUMOHHbIE Oyaru, CKpbITble B TPYAHOAOCTYMHbIX HaHOPas-
MepPHbIX CTPYKTYpax B rybuHe TBEPAbIX TKaHel 3yba. OaHowW U3 nep-
BbIX YAa4HbIX MOMbITOK TAaKOTO BO3AENCTBUSA CTaNa pa3paboTka Hemel-
Kum npodeccopom A. Knappwost MeToaMK1 UMNperHaLyum KopHeBbIX
KaHaNoB M NapOAOHTa/IbHbIX KAapMaHOB KOMMAEKCHBIM MOHHbBIM
npenapaTtom — rmapokeuaom megu-kansuma (TMK, Kynpan®) [6]. B
SHAOAOHTUM TEXHONOMMA 3aK/KOYAETCA B NPOBEAEHUM [03UMPOBaAH-
Horo anekTpodopesa MMK («aenodopesa») c NOMOLLBIO UCTOYHUKOB
MOCTOAHHOTO 3NEKTPUYECKOro TOKa. B nmapofoHTonornyeckoi npak-
ke TMK BBOAMTCA B NApOLOHTaNbHbIE KapMaHbl HAa NMPOMUTAHHbIX
XNI0NYaTOBbYMaKHbIX HATAX — 3Ta NpoLeaypa Noayynna Ha3BaHue «Ky-
npan-kiopetax» [7]. Kak nokasana MHOroneTHAA NpaKTUKa, UCMONb-
3o0BaHue MMK aBnseTcA nepcneKTMBHBIM HaMpaBieHWeM B KOMMIEKC-
HOM Tepanuu 3HAO0-NAPOLOHTANbHLIX MopaxeHui [8-10]. OgHako
npeasoXeHHble MeToabl TPe6YIOT AON0NHUTENBHOTO 060pYA0BaHMUA
(UCTOUHMKOB 3NEKTPMYECKOTO TOKA, rasbBaHUYECKUX LITUADTOB, HU-
Tel), NpeanonaratoT, Kak MUHUMYM, TPY BU3WTA K Bpady, a JieueHue
anutca B cpeaHem 20-30 aHei.

Konnektueom uccnegosatenent us HUTY «MUCKC» (Mocksa)
B 2017 rogy 6bina ony6/MKoBaHa CTaTbA, ONMCbIBaOWAA aHTMOaKTe-
pWanbHyO aKTUBHOCTb MATEPMA/IOB A1A MIOMOMPOBAHNUSA KapUO3HbIX
nonoctei, MoAUGULMPOBAHHbBIX HAHOYACTMLLAMMU METANIOB U KX OK-
cvpos [11]. Tokcukonornyeckne npoduaM HaHOUACTULL, B TOM Yncne
meam, okenaa meay (I1) v cepebpa, oLeHUBaNMCL paHee B MHOMOUMC-
NEHHbIX UCCNEA0BaAHMAX Ha Kpbicax [12], ambpuoHax pbib-3e6p [13],
KNETOYHbIX NUHUAX ¢nbpobnactos [14] M TPEXMepHbIX KynbTypax
KepaTuHoumuToB [15]. HeraTuBHbIX LMTONOrMYECKUX U BUOXMMMYe-
CKUX peaKLuit oTMeYeHo He 6bli1o. OfHaKO JaHHbIE O BO3MOMXKHOCTU
MCMONb30BAHMA HAHOMPENapaToB B 3HAOAOHTUM U NAPOLOHTONOTUN
M UX KOMBMHALMK C y¥Ke CYLLeCTBYIOWMMM MaTepuanamu KpaviHe
CKyZHbI. B HayuHOW nMTepaType OTCYTCTBYIOT U aKTyaslbHble CBeeHMA
0 CTPYKTYPHOW OpraHm3auum u ¢pu3nMKo-xummyeckux ceoicteax FMK.
3T0 orpaHMuMBaeT BO3MONKHOCTU [a/bHEMLWEro U3yveHus, cosep-

the development of atherosclerosis [1-3]. Its systemic complica-
tions, autoimmune and allergic reactions can lead to a decrease
in the quality of life of people. In most cases, odontogenic foci
of infection are formed in the apical (in apical periodontitis) or
marginal (in marginal periodontitis) periodontium. In the former
case, the infection can persist for a long time in the root canal sys-
tem and numerous dentinal tubules. In the latter case, it is locat-
ed deep in pathological periodontal pockets and root cementum
structures. Academician Leontiev VK et al (2011) in the spaces
of the root dentin at a depth of 300-1000 um, bacterial colonies
were found that retain their activity for a long time [4]. Through
the system of dentinal tubules, pathogens can get there from the
tooth root system in pulpitis and periodontitis and periodontal
pockets, resulting in endoperiodontal syndrome development.

According to some reports, the effectiveness of tradition-
al endodontic treatment, despite the many advanced tools and
unique devices, does not exceed 53-64% for single-rooted and 39-
40% for multi-rooted teeth. In addition, the incidence of endodon-
tic retreatment is almost 2.5 times higher compared to the one of
primary treatment [5]. Periodontal foci of infection can also exist
for a long time since the symptoms of chronic periodontitis may be
vague; therefore, timely treatment is not always possible.

Modern endo-periodontics are facing the problem of pro-
longed antimicrobial action on infectious foci hidden in hard-to-
reach nanostructures deep in the hard dental tissues. One of the
first successful attempts at such an intervention was the develop-
ment by the German professor A. Knappwost of a technique for
impregnating root canals and periodontal pockets with a complex
ionic preparation — copper-calcium hydroxide (CCH) or Cupral®
[6]. The technology involves carrying out dosed electrophoresis
of CCH and is called depophoresis using direct electric current
sources. In periodontal practice, CCH is introduced into peri-
odontal pockets on impregnated cotton threads - this procedure
is called "cupral-curettage" [7]. As long-term observations have
shown, the use of CCH is a promising area in the combination
therapy of endo-periodontal lesions [8-10]. However, the pro-
posed methods require additional equipment (sources of electric
current, galvanic pin elements, threads), involve at least three pa-
tient visits, and an average treatment duration of 20-30 days.

In 2017, a research team from NUST "MISiS" (Moscow)
published an article describing the antibacterial activity of den-
tal filling materials for carious cavities modified with metal oxide
nanoparticles and their oxides [11]. The nanoparticles toxicity of
copper, copper (ll) oxide, and silver have been previously evalu-
ated in numerous rat models [12], zebrafish embryos [13], fibro-
blast cell lines [14], and three-dimensional keratinocytes cultures
studies [15]. No adverse cytological and biochemical reactions
were noted. However, data on the potential nanodrugs use in
endodontics and periodontics, and their combination with al-
ready existing materials are incredibly scarce. The scientific liter-
ature also lacks up-to-date information on the structural arrange-
ment and physicochemical properties of CCHs. This limits the
possibilities for further study, improvement, and implementation
of nanoimpregnation technologies in endodontic and periodontal
treatment protocols.

PURPOSE OF THE STUDY

to study the structural arrangement and properties of the
antimicrobial CCH used in endodontics and periodontology and a
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LeHCTBOBaHUA U BHeApPeHUA HaHOMMMNpPerHaunoHHbIX TEXHO/IOTUIA B
NPOTOKO/bl 3HAOAOHTUYECKOIO U NAapPO40HTONOTNMYECKOrO IeHEHUA.

LLENb UCCNEAOBAHMA

M3yunTb ¢ NOMOLLBIO MPOCBEUMBAIOLLEN 3NEKTPOHHON MUKPO-
CKOMUM CTPYKTYPHYHO OpraHW3aLmio 1 CBOWCTBa NPOTUBOMUKPOBHOO
npenapara rmapoKcuaa Meau-Kaablims, UCNoNb3YeMOro B SHAOAOH-
TUW U NAPOLOHTO/IOMMU, @ TaKKe HOBOTO NMPOTMBOMUKPOBHOTO HaHo-
npenapaTa Ha OCHOBe r’MAPOKCUAA MeAU-KaNbLMA U TMAPO030As HaHO-
yactvu, meam v okenaa meawm (I1).

MATEPUAN U METOADbI

B nccnepoBaHmm yyacTBoBan npenapat rmMapoKcnaa Meau-Kanb-
una (Kynpan®) npoussoactea «Humanchemie GmbH» (fepmanus).
HenocpepcTBeHHO nepep, uccnefoBaHWEM €ro passBoAMAN AUCTUA-
NIMPOBaHHO BOAOW B cOOTHOWeHKM 1:2. HoBbIi NpenapaT Ha ocHoBe
MK cosganu nyTém ero passegeHuns 40 COCTOAHMA CYyCNeH3nn rngpo-
30/1eM HAaHOYACTUL, Meay U oKeuaa meawm (I1) B TOM e COOTHOLIEHMH.
MMApo30nb HaHoYacTuL, Mean u okenaa meam (ll) pasmepamm 0,5-3
HM nonyyann B nabopatopun Kadeapbl Ppusmyeckoin xumum Haum-
OHA/IbHOTO UCCNeA0BaTENIbCKOMO TEXHONOTUYECKOrO YHUBEPCUTETA
«MWCUC» (MockBa) METOLOM KOHAEHCALWWU HU3KOTEMMEPATYPHO
NAa3mbl B UCKPOBOM paspase.

MpoBOAMAM NPOCBEUYMNBAIOLLYIO I/IEKTPOHHYIO MUKPOCKONUIO
¥ MMKPOCKOMUIO B KTEMHOM Mone». [lna uccnefoBaHus CycneH3ui
MCM0Nb30BasM NPOCBEUYMBAIOLLMI INEKTPOHHBIA MUKpOocKkon «LEO
912 AB OMEGA» (Karl Zeiss, Germany) ¢ aHepreTuyeckum ¢ub-
Tpom u cuctemolt Kennepa (yckopatowee HanpsaxeHue: 60, 80,
100, 120 kB, o6nacTb ocBelieHma: 1-75 MKM, anepTypa OCBELLEHNA
0,02-5 munampagmaH, paspeLueHe no IHeprum ynpyroro paccen-
BaHuA: 1,5 3B, 061acTb M3MEPEHUA SHEPTUUN HEYNPYroro paccensa-
Hua: 0-2500 3B).

Mony4yeHHble CycneH3wuu, coaepKaliue MeKoAUCNEepPCHble Ya-
ctmupl TMK, aucneprmposanu B yNbTpa3ByKOBOM BaHHe B TeyeHue 10
MUHYT C YacToToi 22 Kl 3aTemM HEeCKO/IbKO Kanesib 0bpasLioB nome-
WanMCb Ha NNEHKU-NOANONKKN U3 NOMBUHUAGOPMANA U NepeHoCH-
Cb HAa NPeaMETHbIE HUKeNeBble CETKM ToNWMHOM 20 HM, Aname-
Tpom 3,05 MM 1 CTOPOHOM AYeiikn 40 MKM.

Bcero 6bin0 caenaHo 32 cHMKa cycneHsun MK B guctunnmnpo-
BaHHOM Bogae U 48 cHUMKOB 06pasLoB cycneHsun TMK B rugposone
HaHoYacTUL, Mmeay v okenaa meau (11).

MccnepoBaHve HocMNo onucaTenbHbI xapaktep. CraTuctuue-
CKUI aHanW3 BKJ/IKOYAN BbIUMC/IEHME U3 BAPMALMOHHbIX PALOB Cpea-
HEero 3HayeHMA pPasMepoB YacTWL, U CTaHAAPTHON OWKOKK cpeaHei
BE/INYMHDI.

PE3YNbTATbI

Pe3ynbTaTbl UCCNEA0BaHMA NPeLCTaBAeHbl Ha pUCyHKax. Ha puc.
1A BUAHO, YTO Ha NOBEPXHOCTM NAEHKM U3 NONNBUHUADOPMANA nocne
HaHeceHua cycneHsmmn MK, npurotoBAeHHOW Ha AUCTUANMPOBAHHOW
BOAE, NpoM3oLLia aAre3na ABYX arperatoB 4actvu,. Kaxaplii Takow
arperaTt COCTOMT M3 HECKO/IbKUX AeCATKOB cdhepuyeckmx Yactuy, TMK
pasmepom o1 200 go 900 Hm. OCHOBHOE KONMYECTBO YaCTUL, UMeeT
pasmepbl 287+23,4 HM. OHM NpeaCcTaBAEHbI IMHENHBIMM LLEENOYKaMM,
MEXIY KOTOPbIMW yCTaHaBaMBaeTca AMPOY3MOHHBIM KOHTAKT ¢ pas-
HOW CTEMNeHbH CIMAHMA HAHOYACTML,

B xoze uccnefoBaHUA ONPeAEeNeHo, YTo CTeneHb CAUAHWUA Ha-
NPAMYIO 3aBUCUT OT BPEMEHM, NPOLUEALIEro OT MOMEHTA NOAYYEHNUs
cycneHsuy FTMK: 4yem 6onbLuee Bpems NpoLU/io OT 3TOr0 MOMEHTa, TeM
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new antimicrobial nanopreparation based on CCH and a hydrosol
of copper nanoparticles and copper () oxide using transmission
electron microscopy.

METHODS

The study involved the preparation of CCH (Cupral®) manu-
factured by Humanchemie GmbH (Germany). Immediately prior
to the study, it was diluted with distilled water in a ratio of 1:2.
As a result, a new drug based on CCH was created by diluting it
for suspension with a hydrosol of copper nanoparticles and cop-
per (Il) oxide in the same ratio. A hydrosol of copper and copper
() oxide nanoparticles with a size of 0.5-3 nm were obtained in
the laboratory of the Department of Physical Chemistry of the
National Research Technological University "MISiS" (Moscow) by
the method of low-temperature plasma condensation in a spark
discharge.

Transmission electron microscopy and dark field microsco-
py were conducted. To study the suspensions, a transmission
electron microscope (TEM), LEO 912 AB OMEGA (Carl Zeiss,
Oberkochen, Germany) equipped with the in-column OME-
GA-energy filtering system and Koehler lllumination system for
high image contrast was used. The TEM technical data are as
follows:

1. Acceleration voltage: 60-120 kV

Area illumination (TEM): 1 um to 75 um
llluminating aperture: 0.02 to 5 mrad
Elastic energy resolution: 1.5 eV

Energy loss range: 0 to 2500 eV

v wN

The obtained suspensions containing finely dispersed parti-
cles of CCH were treated for 10 minutes in an ultrasonic bath for 10
minutes (22 kHz). Then, several drops of samples were placed on
polyvinyl formal films as substrates and transferred to nickel grids
20 nm thick, 3.05 mm in diameter with a hole width of 40 um.

A total of 32 photographs of a suspension of CCH in distilled
water and 48 photographs of samples of a suspension of CCH in a
hydrosol of copper nanoparticles and copper (1) oxide were taken.

Descriptive research was conducted. Statistical analysis in-
cluded determining the average particle size and the standard
error of the mean.

RESULTS

The results of the study are presented in the following fig-
ures. In Fig. 1A, adhesion of two aggregates of particles, after ap-
plying the CCH suspension prepared in distilled water, occurred
on the surface of the Polyvinyl formal (PVF) film. Each aggregate
consists of several tens of spherical CCH particles ranging from
200 to 900 nm. However, most particles are in the size range of
287+23.4 nm. They are represented by linear chains, between
which a diffusion contact is established with varying degrees of
coalescence between nanoparticles.

During the study, it was determined that the degree of fu-
sion directly depends on the time elapsed from the moment the
CCH suspension was obtained: the more time has passed from
this moment, the more nanoparticles merge into chains, forming
CCH particles with a size of 300 to 400 nm, on average 36214 .6
nm (Fig. 2).
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60bLUe CIMBAKOTCA HAHOYACTULbI B LEeMOYKM, 06pasysa yactuupl TMK
pa3mepom ot 300 ao 400 HMm, B cpeaHem 362+14,6 HMm (puc. 2).

B TéMHOMNONbHOM M306pakeHUM Ha puc. 1B BUAHO, 4TO YacTu-
ubl TMK umetoT cBeTnbii 06080K. CKopee Bcero, 3To CBA3aHO C TeM,
YTO OHM NpPeACTaBNAT coboM KpucTannoruapatbl okenaa meau (1) u
OKCMAa KanbLmA. 3TO XOPOLUO BUAHO U Ha pucyHKe 1C, rae onpegens-
eTcA, u4To YacTuubl FTMK cocTosT 13 6onee MenKMxX YacTuL, KpUcTanno-
ruapaTos okcuaa meaym (11) u okenaa KanbLys co CPpeaHUM Pasmepom
1243,2 um.

Ha pucyHke 1D BuaHo, uto B cycneHsum FMK Takxe BcTpeyatoT-
CA OTAENbHble arperMpoBaHHble YacTULpl, He CodepKalle KpucTan-
nornapatbl okenaa meau (Il) M okcuaa KanbLmMa U NpeAcTaBAeHHble
amopoHbIMM hazammn OKCMAOB 3TUX MeTannoB. Takue arperatbl CO-
CTOAT 13 Bonee MenKMX YacTuL, co cpesHUM pasmepom 411,6 HM K
MMeIoT HemnpasuabHyto Gopmy.

B xoge vccnenoBaHuA 6bin0 0BHapyeHo, YTo BO3aencTBUE
3N1EKTPOHHOrO Myyka Ha cycneHsuio MK npuBoanMno K pocty Kpu-
CTanNornapaToB okcuaa meam (Il) U oKeuaa KanbLma B HECKONBKO
pas: ¢ 1243,2 Hm 8o 61+7,3 Hm (puc. 3A). IToT addekT obycnosneH
3NEeKTPOHHbIM HarpeBOM KpPWUCTaNI0rMapaToB, CNOCOBCTBYIOLWMM KO-
anecLeHUMn coceAHMX KpuctannornapaTtos ¢ obpasosaHuem bonee

Puc. 2 3asucumocmes cpedHux pasmepos Yacmuy, TMK om spemeHu,
npowedwezo om MomMeHma npueomosneHus cycneHsuu. Ocb abc-
yucc — 8pems (MuHymsl); oce opouHam — cpedHul pazmep yacmuy,
MK (Hm)

Bpess (i)

Fig. 2 Dependence of the average size of CCH particles on time
elapsed from the moment of preparation of the suspension. X-axis —
time (min), Y-axis — average particle size of CCH (nm)

Puc. 1 BodHas cycneH3us audpokcuda medu-kansyusa (TMK). A: aepe-
2amel yacmuu MK, ceemsonosnsHoe uzobpaxceHue; B: aepecamsi
yacmuy MK, mémHononsHoe uzobpaxceHue; C: Kpucmanau4yeckas
aza okcudos medu (Il) u Kanbuus, ceemsaononsbHoe u3obpaxeHue;
D: amopepHas ¢aza okcudos meou (Il) u Kanbyus, MEMHoONObLHOE
u3obpaxeHue

Fig. 1 An aqueous suspension of CCH. A: CCH particle aggregates,
bright-field image; B: aggregates of CCH particles, dark-field image;
C: crystalline phase of copper (Il) and calcium oxides, bright-field
image; D: amorphous phase of copper (Il) and calcium oxides, dark-
field image

The dark-field image of Fig. 1B shows that CCH particles
have a light rim. Most likely, this is because they are crystalline
hydrates of copper (Il) oxide and calcium oxide. This is also seen
in Fig. 1C, where the CCH particles consist of smaller particles of
crystalline copper oxide (ll) and calcium oxide with an average
size of 12+3.2 nm.

Fig. 1D shows that in the CCH suspension, individual ag-
gregated particles do not contain crystalline hydrates of copper
(1) oxide and calcium oxide and are represented by amorphous
phases of oxides of these metals. Such aggregates consist of
smaller particles with an average size of 4+1.6 nm and of irreg-
ular shape.

During the study, it was found that the effect of an electron
beam on a suspension of CCH led to the growth of crystalline
copper oxide (ll) and calcium oxide several times: from 12+3.2
nm to 61+7.3 nm (Fig. 3A). This effect is due to the electronic
heating of crystalline hydrates, which promotes the coalescence
of neighbouring crystalline hydrates with the formation of larger
particles (Fig. 3B). As a result, such intermediate particles contin-
ue to merge, forming even larger ones.

When copper nanoparticles and copper (Il) oxide hydrosol
was added to CCH instead of distilled water, the particle depo-

Puc. 3 Cmpykmypa yacmuu, MK nocne 8030elicmsus 31ekmpoHHo20
Ny4Ka 8 C8emMs0N0AbHOM U306paXeHuU

Fig. 3 Structure of GMC particles after exposure to an electron beam
in a bright-field image
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KPYMHbIX YacTuL, (puc. 3B). B AanbHeWwem Takne NPOMEKYTOUHbIE Ya-
CTULLbI MOTYT NPOAOKATL CIMBATLCA, 0bpasys ele bonee KpynHble.

Mpu pobasneHnn kK TMK BMECTO AUCTUANMPOBAHHOM BOAbI TW-
[P030/s HaHoYaCTUL, Meaun U okenaa meay (Il) KapTuHa ocaxpeHus
4acTuL, Ha NOBEPXHOCTb NNEHKM 13 NOAMBUHUNGOPMANS KapanHanb-
HO MEHANACb — KOZIMYECTBO OCAKAEHHBIX HA NOMMEPHYIO NAEHKY Ya-
CTWL, YBENIMYMBANOCH HAa HECKOIbKO NOPAAKOoB (puc. 4A v 4B).

Ha pwc. 5A n 5B B1AHO, YTO Npy f,06aBAEHWUM TMAPO30AA HAHO-
4acTuL, Konnyectso Yactuy, MK B ogHOW GNOKKYNE YBEIMUYUBAOCD,
KaK M CTeneHb KOHTaKTa Mexay Humu. Ha pucyHke 5C 3aduKcmpoBa-
HO, YTO HaHoYacTULbl Mean M okcnaa megm (Il) NPoOHUKanM BHYTPb
KpucTannoruapaTtoB okcmaos meaym (Il) M okenaa Kanbumsa B NoBepx-
HOCTHbIX cosx yactuy, TMK. Mpryém oTmeyeHO, YTO BO3AeNCTBUE
3/1EKTPOHHOIO MYYKa y)Ke He MPUBOAWAO K CINAHMIO KpucTannorngpa-
TOB, KaK B Cay4yae ¢ passefeHnem MK AUCTMAAMPOBAHHOM BOAOWA.
Ba)KHbIM ABNAETCA (aKT, YTO HaHOYACTULBI Meay U okeuaa meaym (1)
KOHLEHTPMPOBaNMCb Ha NoBepxHOCTM YacTul, MK, n nocnesHue npu
3TOM NPAKTUYECKM HE YKPYMHANMUCH.

He MeHee Ba)KHbIM SIBNAETCA Hannume «CBOBOAHBIX», He yya-
CTBOBABLUMX B arperaLyy HaHo4acTmL, meam u okeraa meawm (I1) (puc.
5D).

OBCYXAEHUE

B xoze vccnefoBaHMsA Bbl10 YCTaHOBNEHO HEM3BECTHOE paHee
ABneHve 0bpasoBaHnA KoMNo3numin HaHovactuy, MK npu ero pas-
BeEHWUW rMapo30JeM HaHOYACTUL, Meay M okeuaa meay (I1). HaHo-
yacTuubl AucnepcHoi ¢asbl, BCNEACTBME CBOMX MasblX pPa3mepoB
(0,5-3 HM) 1 BbICOKOW YA€/bHOM NOBEPXHOCTHOW SHEPruM, NPOHUKa-
0T BHYTPb chepuueckux yactvy, FMK, umetowmx cpesHuin pasmep
287423,4 HM 1 06pa30BaHHbIX KPUCTANIOMMAPATAMM OKCUAA Meau
(1) n okenaa Kanbuus. ITo NPUBOAUT K 0B6PA30BAHUIO CNOKHOMN HaHO-
pa3MepHOI KOMNO3ULMOHHOW CTPYKTYpPbI, cocToALLel u3 Yactuy TMK,
OKPYKEHHbIX HAHOYACTULLAMM Meay U oKkeuaa meawm (I1).

MoBblWweHNe aaresnmBHbIX XapaKTEPUCTUK YaCTUL, OKCMA0B Meau
(Il) n okcuaa KanbLya — OCHOBHbIX CTPYKTYPHbIX 3nemeHToB MK —
MOXHO OODBACHWUTb aKTUBHOW agarynauuei HaHo4acTWL, Meau Co
3HaunUTeNbHO Honee KPYNHbIMM YacTUL@MM 3TUX OKCUAoB. MNpu aTom
BbICOKOIHEpPreTM4yeckmMe HaHovacTULbl Meau MPOABAAIOT, MO CYTH,
CBOWCTBA MOBEPXHOCTHO-aKTUBHOTO BELLLECTBA. 3TO NPUBOAUT K CHU-
XeHuto Koresuu B arperatax FMK. Moatomy npu passegeHun ruapo-
30/1eM HaHoYacTUL, Meau, aaresna n cmadnsaemoctb FMK Ha nnéHke

Puc. 4 3nekmpoHHas mukpogomozpagus nacmel MK, pa3sedéH-
Holi ducmunnuposaHHol 800oli (cneea) u pazeedéHHol audpo3zonem
HaHoYacmuuy meou u okcuda medu (I1) (cnpasa)

Fig. 4 Electron micrograph of GMC paste diluted with distilled water
(left) and diluted with hydrosol of copper nanoparticles and copper
oxide (Il) (right)

536

sition pattern on the surface of a polyvinyl formal film changed
dramatically. The number of particles deposited on the polymer
film increased by several orders of magnitude (Figs. 4A and 4B).

Fig. 5A and 5B show that when the nanoparticles hydro-
sol was added, the number of CCH particles in one floccule in-
creased, as did the degree of contact between them. Fig. 5B
shows that copper and copper (Il) oxide nanoparticles penetrat-
ed the crystalline hydrates of copper (llI) oxides and calcium ox-
ide in the surface layers of CCH particles. Moreover, it was noted
that the effect of the electron beam no longer led to the fusion of
crystalline hydrates, as in the case of the dilution of CCH with dis-
tilled water. Therefore, it is essential that the copper and copper
() oxide nanoparticles were concentrated on the surface of the
CCH particles, and the latter practically did not become coarser.

Equally important is the presence of "free" nanoparticles of
copper and copper (ll) oxide that did not participate in aggrega-
tion (Fig. 5D).

DISCUSSION

In the study, a previously unknown phenomenon of the
formation of compositions of CCH nanoparticles when it is dilut-
ed with a hydrosol of copper nanoparticles and copper (Il) ox-
ide was established. Nanoparticles of the dispersed phase, due
to their small size (0.5-3 nm) and high specific surface energy,
penetrate spherical CCH particles (average size of 287+23.4 nm)

Puc. 5 CycneHsus 2udpokcuda medu-kaneyus (FMK) u eudpo3zond Ha-
Houacmuy medu u okcuda medu (Il). A, B: gnokkynel TMK e cmecu ¢
2udpo3onem HaHo4acmuy meou u okcuda medu (Il); C: nokkyna TMK
C HAHOYACMUYAaMU Meou, G2pe2uposasuiumMucs 8 e€ N08epXHOCMHOM
cnoe; D: HaHoyacmuyel medu u okcuda medu (Il), He ecmynuswiue 8
azpezayuro ¢ yacmuuamu MK

Fig. 5 Suspension of CCH and hydrosol of copper nanoparticles and
copper (l1) oxide. A, B: CCH floccules mixed with a hydrosol of copper
nanoparticles and copper () oxide; C: CCH floccule with copper
nanoparticles aggregated in its surface layer; D: nanoparticles of
copper and copper oxide (Il) that did not enter into aggregation with
particles of CCH
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3HAUYUTENbHO BO3PACTAOT. MI3MeHeHWe are3nBHbIX XapaKTEPUCTHK U
ynopaA04MBaHue CTPYKTYpHOM opraHu3aumum yactuu, TMK npu passe-
JEHUM TMAPO30/IEM HAHOYACTUL, MEAM NO3BOAUT A0OUTLCA Ny4LLeit
CMauYMBaEMOCTU AEHTUHA, ero PaBHOMEPHOW MMMpPErHaLum Komou-
HMPOBAHHbIM NpPenapaTom.

Kpome Toro, Hannumne He y4acTBytOLLMX B arperaLyoHHOM Npo-
LlecCe HaHOYacTUL, MeaW MOoTeHUManbHO obecneynT co3gaHve Ha
BHYTPEHHEl NOBEPXHOCTU KOPHEBOTO KaHaa UM Hapy»KHOM NoBepx-
HOCTM KOpPHA 3y6a BbICOKO MaccOBOI KOHLEHTPaLMKU AMcCnepCHOM
basbl, NPOABAAIOLLEN BblparKeHHble aHTMOaKTepuanbHble CBOWCTBA
[16, 17]. PaHee wuccnepoBaTeNAMM YiKe M3y4anacb BO3MOMKHOCTb
KOMOUHMPOBaHUA BOAHbIX PAcTBOPOB HAHOYACTUL, METAN/IOB, Mpe-
e Bcero, HaHovacTu, cepebpa, Meu U LUMHKA, € NpenapaTtamu AN
BPEMEHHOTO MIOMBMPOBaHUA KOPHEBBIX KaHanoB 3y60B Ha OCHOBE
ruapokenaa Kanbums (MK) [18]. Tak, nMAoTHbIM NabopaTopHbIiA 3Kcne-
pumeHT Javidi M et al (2014) Ha yaanéHHbIX 3ybax NPOAEMOHCTPUPO-
Ba/l aHTMOAKTEPMA/IbHBIVA NOTeHLMan Takoh cmecn [19]. Heckonbko
nccnegoBatenbckux rpynn m3 Mpana v Kutaa nonyumnun noxoxue
pesynbTathl Ha mogensx buonnéHku E. faecalis [20, 21]. C 2020 roga
Balto H et al paboTtaloT Hag KOMMNIEKCHbIM NPEnapaToM Ha OCHOBe
BHYTPUKaHanbHOro MeamkamenTa K «UltraCal®» u 0,02% BoaHoM cy-
CneH3nm HaHovacTuL, cepebpa amameTpom 10 Hm [22]. BaxkHO, yTO B
akcnepumenTe Afkhami F et al (2017) meTogom cnekTpodoTOMETpUN
6b1710 NOKa3aHo, 4YTo Ao6aBAEHME HAHOYACTUL, METANIOB K NacTam
[NA BPEMEHHOro N10MbUPOBaHNA KOPHEBbIX KaHANIOB He BbI3bIBAET
M3MEHeHMA LiBeTa 3an1oMbupoBaHHbIX 3y6oB [23]. MoxKHO npeano-
JIOXUTb, YTO 06Pa30BaHNE KOMMO3ULIMOHHBIX CTPYKTYP HaHouYacTwL,
MeAu, OKCMAa Meau € Xumudeckn bonee 6anskumm yactuuamm MK
obecneuunt ewgé bonbluee AENOHUPOBAHWUE U NOC/EAYIOLLEE BbICBO-
6oXaAEHVE AaKTMBHbIX HAHOYACTUL, — AJ/1A MPOBEPKM 3TOW TMUMOTEe3bl
HeobxoayMbl AanbHelwme NabopaTopHbIe U KAMHUYECKME UCCNeao-
BaHUA.

Kpome Toro, yuntbiBas nosnyyeHHble AaHHble, MOXHO Npej-
NONIOMKUTb, YTO Harpes Yactuu, TMK B BOAHOM pacTBope, KOTOpbIi
HensbexHO NPOUCXoAUT BO Bpemsa «aenodopesar» nog BAUAHMEM
[LOCTaTOYHO CMNbHOTO TOKa (OKosmo 1 MA), cnocobeTeyeT paspylue-
HUIO TMAPATHBIX 060/I0YEK, YCKOPEHHOM arperauum Kpuctanaoru-
[paToB OKCMAO0B METaN/oB, BO3HUKHOBEHUIO KOAry/lsALMOHHBIX, 3,
B JanbHenwem — AMdOY3HbIX KOHTAKTOB MEXAY MUKpoYacTuua-
MK c 0bpa3oBaHMeEM KpPYMHbIX YacTul. Takve Gonblume YacTuupl
He BCerfa MOryT NPOHUKaTb B AEHTUHHbIE TPYOOUKM KOpPHA 3y6a K
nepemeLLaTbca B HUX NOA, AeWCTBUEM INEKTPUYECKOTO Noas. ITUm
apdekTom 0b6bACHAETCA bonee HU3Kan 3pPeKTUBHOCTL Aenodopesa
MK no cpaBHeHMIO C MeToZamMM TPaAHCMOPTa YacTul, He mpeano-
NaraloWwmmm CUNbHBIX 3/1EKTPOMArHUTHbIX BO3AENCTBUM — B NepBYIo
oyepeab, C MeToaoM ranbBaHopopesa MMK ¢ npumeHeHMEM BHY-
TPUKaHaNbHbIX LWUTUPTOB, BbINOJHEHHbIX U3 Fa/IbBAaHUYECKM NapPHbIX
METanN0B 1 NO3BOAAIOLLMX FEHEPUPOBATb TOK CuIoW 0Kkono 0,1 MKA
[24, 25]. Kpome Toro, paHee npeanpUHUMANUCL NOMbITKK KOMOU-
HauuMK Wwaaawero pexnma «genodopesa» MK c 06paboTtkoi aeH-
TUHA KOPHSA 3yHa NYYKOM XONI0AHOW aproHOBOWM MAa3Mbl, UMEIOLLEN
TemnepaTtypy okono 40°C [26].

Cmecb TMK ¢ rugpo3onem HaHoYacTUL, Meaun U OKCuaa meam
(1) okaszanacb yctoitumsee, 4em cycneHsua FMK B AUCTUANAMPOBAHHOM
Boge. B xoae HacToALLero nccneaoBaHUA 3aMeveHo CoXpaHeHue auc-
MepPCHOCTU CMECU M OTCYTCTBUE KOANECLEHLMMU KPUCTaNNormapaTos
Npw Harpese 3/1IEKTPOHHBIM My4YKOM. ITO ABNEHME MOXKET 0becneymnTb
6051ee BbICOKYO 3OPEKTUBHOCTb 3NEKTPOGOPETUYECKUX METOLOB aH-
TUCEeNTUYeCcKo 06paboTKM KOPHEBbIX KaHaNoB 3yboB B CyYae, eciun
BMecTo BogHoM nacTbl TMK 6yaeT Mcnonb3oBaTbes npenapar Ha oc-
HOBe rMAP030/A HAHOYACTUL, MeAM.

formed by crystalline hydrates of copper (ll) oxide and calcium
oxide. This creates a complex nanosized composite structure
of CCH particles surrounded by copper and copper (ll) oxide
nanoparticles.

An increase in the adhesive characteristics of copper (Il)
oxides and calcium oxide particles, the main structural elements
of CCH, can be explained by the active adagulation of copper
nanoparticles with much larger particles of these oxides. At the
same time, high-energy copper nanoparticles exhibit, in fact, the
properties of a surfactant resulting in a decrease in cohesion in
CCH aggregates. Therefore, when copper nanoparticles are dilut-
ed with a hydrosol, the adhesion and wettability of CCHs on the
film increase significantly. Thus, changes in the adhesive charac-
teristics and ordering of the CCH particles structural arrangement
when copper nanoparticles are diluted with a hydrosol will make
it possible to achieve better wettability of dentin and its uniform
impregnation with the combined preparation.

In addition, the presence of copper nanoparticles not par-
ticipating in the aggregation process will potentially ensure the
creation of a high mass concentration of a dispersed phase on
the inner surface of the root canal or the outer surface of the
tooth root, which exhibits pronounced antibacterial properties
[16, 17]. Previously, researchers have already studied the pos-
sibility of combining aqueous solutions of metal nanoparticles,
primarily silver, copper, and zinc nanoparticles, with preparations
for temporary root canal filling based on calcium hydroxide (CH)
[18]. Thus, a pilot laboratory experiment by Javidi M et al (2014)
on extracted teeth demonstrated the antibacterial potential of
such a mixture [19]. Several research groups from Iran and China
have obtained similar results on E. faecalis biofilm models [20,
21]. Since 2020, Balto H et al have been working on a complex
preparation based on the CH-based intracanal medication Ultr-
aCal ® and a 0.02% aqueous suspension of silver nanoparticles
with a diameter of 10 nm [22].

Furthermore, the spectrophotometry-based experiment by
Afkhami F et al (2017) showed that adding metal nanoparticles
to pastes for the temporary filling of root canals does not cause
a change in the colour of the filled teeth [23]. Therefore, it can
be assumed that forming copper and copper oxide nanoparticles
composite structures with chemically closer MMC particles will
provide even greater deposition and subsequent release of active
nanoparticles. However, further laboratory and clinical studies
are needed to test this hypothesis.

In addition, considering the data obtained, it can be as-
sumed that the heating of CCH particles in an aqueous solution,
inevitably occurring during "depophoresis" influenced by a suffi-
ciently strong current (about 1 mA), contributes to the destruc-
tion of hydrate shells, accelerated aggregation of metal oxides
crystal hydrates, and the appearance of coagulation, and, later,
diffuse contacts between microparticles with the formation of
the large particle. Such large particles cannot always penetrate
the dentinal tubules of the tooth root and move into them under
the influence of an electric field. This effect explains the lower
efficiency of CCH depophoresis than particle transport methods
that do not involve strong electromagnetic effects. First of all, the
CCH galvanophoresis method using galvanically paired metals in-
trachannel pins allowing to generate a current of about 0.1 A
[24, 25]. In addition, earlier attempts were made to combine the
sparing mode of "depophoresis" of MMC with the treatment of
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C Apyroit cTopoHbl, 06HapyKeHHbI peHOMEH NO3BOUT paspa-
60TaTb HOBYI TEXHONOTMIO HAHOMMIMPErHaLLMK AEeHTUHA KOPHA 3yba
NP1 3HAOAOHTUYECKOM IEYEHWUM NYNbNUTA U ANUKAbHOTO NePUOAOH-
TWTa, @ TaKkKe NapofoHTUTA. [Py 3TOM AN1A peann3aLmmy METOAUKU He
notpebyeTcs LONOAHUTENBHOMO 06OPYAOBAHUA — TPAHCMOPT aKTUB-
HbIX MOHOB MOKET NPOUCXOAMTb 3@ CHET OCMOTUYECKOTO W 3/IEKTPO-
KMHETUYECKOTO NOTEHLMaNa HaHoYacTuL, meam u okeuaa meau (I1).
B 3TOM C/lyyae, HeOBXOLMMOE KONMYECTBO MOCELLEHUI NaLUEHTOM
CTOMATO/IOrMYeCcKoro KabuHeTta ByaeT MUHUMANbHBLIM, BNIOTb 0 Of-
HOCEaHCHOTO NIeYeHUA.

3AKNIOYEHUE

B xoze vccneoBaHMA 31EKTPOHHO-MUKPOCKOMMYECKMX CBOMCTB
rMAPOKCUAA Mefn-KanbLMA — Npenapata, UCrnonb3yeMoro AN Ae3nH-
beKummn KopHeBbIX KaHanos 3y60B U MapOAOHTA/IbHbIX KAPMaHOB, —
6b111 ycTaHOBANEHBI Cheaytolye GaKTbl:

MpOTUBOMUMKPOBHBIM NpenapaT rMAPOKCUL, Mefu-KanblLua B
BOZHOM CyCneH3WW NpeACTaBNeH arperaTaMi MMKpPOYacTUL, pasme-
pamu 40-60 MKm. Takue arperaTtbl, B CBOK o4epespb, 0b6pa3oBaHbl
chepuyeckumu Yactuuamm pasmepamm ot 200 o 900 Hm, B cpegHeM
287+23,4 um.

Chepurueckne yacTuUbl TMAPOKCUAA MeAaW-KanbuLma obpasy-
I0TCA NYTEM KOaNecueHUMW KpucTannoruapatos okcuga meam (1)
M OKCMZA KanbLmA, UMELWMX cpeaHnii pasmep 1213,2 Hm. Momu-
MO KPUCTaNNOrMapaTos, HAHOYACTULLbI MOTYT BbiTb NPEACTaBAEHbI
aMmopdHbIMM GOPMaMM OKCULOB METANN0B CO CPELHUM Pa3mepom
4+1,6 HM.

JloKanbHbI Harpes CycneH3nu MMApPOKCUAa Meau-KanbLma nyy-
KOM 3/1eKTPOHOB BO BPEMA 3/1EKTPOHHO-MUKPOCKOMMYECKOro Mcce-
[l0BaHMA cnocobCcTByeT Koarperaumm coceiHUX KpUCTanaornapaTos ¢
06pasoBaHvem 6onee KpynHbIX YacTuL, pasmepamm ot 50 fo 70 Hm, B
cpepHemM — 61+7,3 Hm.

BnepBble Npu 3N1EKTPOHHO-MMKPOCKOMUYECKOM WU3yYEHWUW HO-
BOTO NPOTMBOMMKPOGHOrO npenapaTta, npeacTaBasaoLero coboi
coeAMHeHve ’MapoKeMaa Mean-KanbLma ¢ rmapo301emM HaHoYacTuL,
meam 1 okenga mepu (I1) pasmepamu 0,5-3 HM, OTKPLITO ABNEHME 06-
Pa30BaHWA CI0XKHON HAHOPA3MEPHOM CTPYKTYPbI.

the dentin of the tooth root with a cold argon plasma beam at a
temperature of about 40°C [26].

A mixture of CCH with a hydrosol of copper and copper (I1)
oxide nanoparticles proved to be more stable than a suspension
of CCH in distilled water. In addition, this study noted the mixture
dispersion maintenance and the absence of crystalline hydrates
coalescence on electron beam heating. This phenomenon can
increase the efficiency of electrophoretic methods of antisep-
tic root canals treatment if, instead of an aqueous CCH paste, a
preparation based on copper nanoparticles hydrosol is used.

On the other hand, the discovered phenomenon will make
it possible to develop a new technology of nanoimpregnation of
the tooth root dentin in the endodontic treatment of pulpitis and
apical periodontitis and periodontitis. At the same time, no addi-
tional equipment is required to implement the technique — the
transport of active ions can occur due to the osmotic and elec-
trokinetic potential of copper and copper (Il) oxide nanoparticles.
As a result, the patient's dental visits frequency will be signifi-
cantly reduced, up to a single treatment session.

CONCLUSION

In the analysis of the electron microscopic properties of
copper-calcium hydroxide, a drug used to disinfect dental root ca-
nals and periodontal pockets, the following data were obtained:

The antimicrobial drug copper-calcium hydroxide in an
aqueous suspension is represented by aggregates of microparti-
cles with a size of 40-60 microns. Such aggregates, in turn, are
formed by spherical particles ranging in size from 200 to 900 nm,
averaging 287+23.4 nm.

Spherical particles of copper-calcium hydroxide are formed
by coalescence of copper (Il) oxide and calcium oxide crystalline
hydrates, having an average size of 12+3.2 nm. In addition to
crystalline hydrates, nanoparticles can be represented by amor-
phous forms of metal oxides with an average size of 4£1.6 nm.

Local heating of copper-calcium hydroxide suspension by
an electron beam during electron microscopy contributes to the
coaggregation of neighbouring crystalline hydrates with the for-
mation of larger particles ranging in size from 50 to 70 nm, on
average —61+7.3 nm.

For the first time in a new antimicrobial drug study with
the electron microscope, which represents a compound of cop-
per-calcium hydroxide with copper and copper (ll) oxide nanopar-
ticles hydrosol with a size of 0.5-3 nm, the phenomenon of the
formation of a complex nanosized structure was discovered.
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KANMHUKO-MOP®OAOI'MYECKOE ObOCHOBAHME DOPEKTNBHOCTIA
ITEPTNAPOAS AASI IIPOPUNAAKTUKU PEHVANBA ITIOCAE
IXNMHOKOKKHYKTOMMNU N3 ITEYEHU

MXK.TYAOB!, AN. AZKABOPOB? C.M. ABAYAAOEB?, A.C. AIIYPOB?, C.I. AAN-3AAE*

1 Kadeapa obmert xupyprun Ne 1, TaaXKuKcKuii rocyAapCTBeHHBI MeAULIMHCKII yHusepcurteT uM. Adyaan nubun Cuno, Aymante, Pecriybanka Tagxxukmcran
2 Kadeapa Ttororpaduueckoit anatomun u oneparusHoit xupypruu, TaiXUKCKUil TOCyAapCTBEHHENT MeANITMHCKIIT yuiBepeureT uM. AGyaan ubuu Curo,
Ayman6e, Peciybanka TagKukucran

3 IlenTpaapHas HayuHO-MCCAeAOBaTeAbCKas daboparopus, TaaKUKCKMUIT TOCyAapCTBeHHBI MeAULIMHCKMIT yHUBepcuTeT uM. AGyaan ubuan Cuno, Aymante,
Pecriy6anka Tagxuxucran

4 Kadeapa xupypriuyecknx 60aesneit Ne 1, Taa>XKMKCKUII TOCyAapCTBEHHBIN MeAVITMHCKMI yHuBepcuTteT M. Abyaan ubau Cuno, Aymanbe, Pecriybanka Taa-
SKUKMCTaH

Llenb: aKcnepuMeHTanbHO-TMCTONOIMYecKoe 060CHOBaHMe NPUMEHeHUs Nepruapons Ans 06paboTku ocTaTouHoit nonoctu (OM) nocne 3XMHOKOKKIK-
ToMUM (33) U3 NeyeHn 1 NPOGUNAKTUKK peLnamBa.

Matepuan u metogbl: NPoBeAeHa OLEHKA pe3y/ibTaToB ONepaTUBHOIO feyeHns 85 NaLMeHTOB C 3XMHOKOKKO30M nedenu (3M) B nepuog ¢ 2010 no
2019 rr. Bcem 6onbHbIM nocsie 33 npoBogunack 0bpabotka OMN 33% neprugponem. CKoNeumaHyo akTMBHOCTb 33% Nepruaponsa UCNbITbIBAAM in Vitro
npu BO34ENCTBUU NOCNeSHEro Ha NPOTOCKONEKChI, NONyYeHHbIe B Xofe onepauuu. Takxe NpoBefeHO MMCToNornyeckoe nccnegoBaHme pubposHom
Kancynbl (PK) go v nocne 06pabotkm Ol pacTBOPOM Nepruapons.

PesynbTaThl: B MOMEHT 3KCMO3ULMM C NEPrUAPONEM NMPOTOCKONEKC YTPAuMBaN XapakTepHY0 OKPYIYIO UK 0BaibHYO GOPMy C NPOCBETIEHMEM Na-
PEHXUMbI KOpryca U UCHE3HOBEHWMEM U3BECTKOBOTO TesbLa. [IpY MUHYTHOW 3KCMO3ULMM C PacTBOPOM NEPTUAPOAA Habnoganock HabyxaHue ckonek-
ca C nocnefyoWwmUM ymeHbLIeHMEM pa3Mepa B pesynbTaTe KKUMEHWUA» 0CBOBOXKAAIOLMXCA ra30BbIX Ny3bIPbKOB, KOTOPblE BO3HUKAKOT NpWU pacnaje
nepruapons Ha H,0 n O,. Mocne 1,5 MMHYT 3KCNO3MLMM C PacTBOPOM NEPrMApONA HabloaaMCh 3HAUNTE IbHbIE AECTPYKTUBHbIE M3MEHEHWA: Paccao-
€HWe U HapyLIeHWNe LeNOCTHOCTM TeryMeHTa, OTC/I0EHWE KOPOHbI Kploubes NapasnTa, PacTBOPEHME NPOTOCKONEKCA, YTO CBUAETENbCTBOBANO O rMbenu
napasuta. MNocne 06pabotkn Ol Ha cepumn rMCTONOTMYECKMX NMpenapaTos bbliM OTMeYeHbl paccioeHune u aectpykuua ®K. B otaanéHHom nepuoge
HabntoaeHMA 33 onepupoBaHHbIMK 60bHBIMU CNyYaeB peumnansa 3l He OTMeYeHo.

3ak/to4eHmne: pesy/bTaTbl MPOBEAEHHDIX in Vitro uccnenoBaHUiA MoOKasanu, YTo 06paboTKa NPOTOCKONEKCOB PAaCTBOPOM NEPrUAPONA NPUBOAMT K No-
HOWM AeCTPYKLMM C NOCAefyOLWMM PacTBOPEHMEM 3apOAbILEBOrO 31eMeHTa. MybuHa AercTBUA Nepruapona Ha cteHkn ®K cnocobeTByeT npodunak-
TWKe peumnansa 60n1e3HM NyTEM e€ pacc/IoeHNs 1 AECTPYKLMUK.

KnioueBble cnoBa: 3XMHOKOKKO3 neyeHn, dnbpo3Han Kancyna, ocTaToyHas NonoCTb, PeLnamB, CKONEKE, Mopdonornieckoe UccieaoBaHue.

Ona uyutuposaHua: fynos MK, Oxkabopos AU, Abaynnoes CM, Awypos AC, Anu-3age CI. KaumHuko-mopdonornyeckoe obocHoBaHue 3ddeKTUBHO-
CTW Nepruapons Ana NPodUNaKTUKWN PeLMAMBA NOC/IE SXMHOKOKKIKTOMUM U3 neveHn. BecmHuk AsuueHHsl. 2021;23(4):542-52. Available from: https://doi.
org/10.25005/2074-0581-2021-23-4-542-552

CLINICAL AND MORPHOLOGICAL EVIDENCE OF THE EFFECTIVENESS OF
HYDROGEN PEROXIDE (PERHYDROL) APPLICATION FOR THE RECURRENCE
PREVENTION AFTER HYDATID CYSTECTOMY FOR HEPATIC ECHINOCOCCOSIS

M.K. GULOV!, AI. DZHABOROV?, S.M. ABDULLOEV?, A.S. ASHUROV?, S.G. ALI-ZADE*

1 Department of General Surgery Ne 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

2 Department of Topographic Anatomy and Operative Surgery, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
3 Central Research Laboratory, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

4 Department of Surgical Diseases No 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: Experimental and histological justification of the use of perhydrol to treat the residual cavity (RC) and recurrence prevention after hydatid
cystectomy for hepatic echinococcosis (HE)

Methods: The results of surgical treatment of 85 patients with HE were evaluated between 2010 and 2019. In all patients after hydatid cystectomy, RCs
were treated with 33% perhydrol. The scolicidal activity of 33% perhydrol was tested in vitro when the latter acted on protoscoleces obtained during the
operation. In addition, a histological examination of the fibrous capsule (FC) was performed before and after RC treatment with a perhydrol solution.
Results: Following exposure to perhydrol, the protoscolices lost their characteristic round or oval shape with the translucence of the parenchymatous
tissue and the disappearance of the calcareous corpuscles. Following 1-minute exposure to a perhydrol solution, scolex swelling was observed,
followed by a decrease in size due to the "boiling" of the released gas bubbles, as a result of perhydrol decomposition to oxygen and water with release
of heat. Following 1.5-minutes of exposure to perhydrol solution, significant destructive changes were observed: delamination and tegument integrity
loss, free hooklets, protoscolices dissolution, which indicated the parasite's death. On RC histological tissue preparations, stratification and destruction
of FC were noted. In the long-term follow-up period for operated patients, there were no cases of HE recurrence.

Conclusion: In vitro studies have shown that the treatment of protoscoleces with perhydrol solution leads to destruction followed by dissolution of
the germinal layer. The perhydrol penetration into the FC walls resulting in its stratification and destruction contributes to the disease recurrence
prevention.

Keywords: Hepatic echinococcosis, hydatid cyst disease (HCD), fibrous capsule, residual cavity, recurrence, scolex, morphological study.

For citation: Gulov MK, Dzhaborov Al, Abdulloev SM, Ashurov AS, Ali-Zade SG. Kliniko-morfologicheskoe obosnovanie effektivnosti pergidrolya dlya
profilaktiki retsidiva posle ekhinokokkektomii iz pecheni [Clinical and morphological evidence of the effectiveness of hydrogen peroxide (perhydrol) application
for the recurrence prevention after hydatid cystectomy for hepatic echinococcosis].Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(4):542-52. Available from:
https://doi.org/10.25005/2074-0581-2021-23-4-542-552
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BBEAEHMUE

IXMHOKOKKO3, KaK napasuTapHoe 3aboneBaHue, ABASETCA Npu-
YNHOW BO3HUKHOBEHWSA TAMKENBIX PACCTPOINCTB CO CTOPOHbI Pa3/IMYHbIX
OpraHoB v cuctem Yenoseka. OH, NO-NpeXHEMY, OCTAaETca OAHOMN U3
Hambonee 3HaYMMBbIX NPOBAEM AN CUCTEMBI 34,0aBOOXPAHEHNA MHO-
VX TOCYL,aPCTB MMUPA, YTO 0BYCI0BNIEHO €10 WMPOKUM PacnpocTpaHe-
HMEM W Ha/NMYMEM IHAEMMYECKMX 30H [1-3]. HecmoTps Ha AOCTUTHY-
Tble yCnexu B KOHCEPBATUBHOW Tepanuu 3XMHOKOKKO3a neveHu (3M),
BCE e 30/10TbIM CTAaHAAPTOM CYUTAETCA OMEpaTUBHbLIA MeToq, ero
neyenns [4-6], 3aKN0YaOWMIACA B YAASIEHUM SXMHOKOKKOBOM KUCTbI
(3K), a TakKe B AMKBMAAUMM ocTaTouHOW nonoctu (ON) [7, 8]. Ctout
OTMETUTb, YTO OCTAETCA HEPELEHHbIM P, BOMPOCOB OTHOCUTE/IHO
ycTpaHeHuua Ol nocne NpoBeAEHWUS 3XMHOKOKKIKTOMMM (33) u3-3a
60/1bLLOT0 PUCKA HAarHOEHMS KUCTbI M 06Pa30BaHMA NOXKHbIX HENapas-
UTaPHbIX KMCT, @ TaK¥Ke B BUAY PUCKA PELMAMBOB, Pa3BUTUE KOTOPbIX
TpebyeT NOBTOPHOTO XMPYPruyecKkoro aeyeHus [9].

BoAnblloe KoAMYecTBo peunaveoB natonoruu (2,4-54%), oc-
NOKHEHWI Noc/ie NPOBEAEHUA XMPYPrMYecKoro BMellaTenbeTea (7,3-
37,7%), NpOOOMKNUTENBHOCTb TocnuTanmsaumm (21,9-62 cyTok) cau-
[EeTeNnbCTBYOT O HEeAOCTaTOMHOM Pe3yNbTaTUBHOCTU CYLLECTBYHOLLMX
cnocobos neyenms [10, 11]. MeTtoabl Gpu3MYecKoro BO3geNCTBUA Ha
O, TakMe KaK peseKuus, NEPULMCTIKTOMMA, KaNWUTOHAK, UHBarMHa-
uma ¢pnbposHoit Kancynbl (PK), omeHToNNaCcTUKa, TOTaNbHasA pe3eK-
ums ®K nnbo eé cybToTanbHas pe3eKumsa C BbINOSHEHUEM aniaTh-
3aLMM OCTABLLETOCA yYacTKa ABAAIOTCA BapUaHTaMM XMPYPIUYECKOrO
BMeLUaTenbcTBa. Of4HAKO NPY 3TOM CYLLLECTBYHOT CEPbE3HbIE HEA0CTaT-
KM, TaKME KaK TPaBMaTM3aLMA OpraHa C PUCKOM NeYEHOYHOM HeLloCTa-
TOYHOCTH, KPOBOTEYEHME, MHPULIMPOBAHUE U KEnyencTeveHune [12,
13]. Henb3a cuntaTh yHMBEPCAIbHBIMU U TaK1e CNOCODbI XMMUYECKO-
ro Bo3genctauna Ha Ofl, Kak NpUMeHeHNe rMNepPTOHNYECKOro PacTBo-
pa, NOBMAOH-M0Aa, PacTBOPOB abbeHAa30Aa, MULEPUHA, 3TUI0BOTO
CNupTa, AUMeKCcUaa U GopMannHa, B BUZY Yero sTu BONpPoChl Nprob-
PETaloT OTAE/IbHYHO aKTYa/IbHOCTb U HYXKAAK0TCA B U3yyeHun [14-16].

LLENb NCCNEAOBAHMUA

IKCNepUMeHTaNbHO-TUCTONOMMYeCKoe 060CHOBaHME NpUMeHe-
HUA nepruapons pns obpabotkm O nocne 33 M3 neyeHu n npodu-
NaKTUKK peuunamsa.

MATEPUAN U METOADbI

MpoBeaeHa ouUeHKa pe3ynsTaToB onepaTMBHoOro neveHusa 85 na-
umeHToB ¢ 3, KoTopble HblAK rocNUTaM3MPOBaHbI B Nepuog, ¢ 2010
no 2019 rr. B /leuebHO-ANArHOCTUYECKUI LEEHTP, ABASAIOLLMIACA 6a3oi
Kadeapbl OnNepaTMBHOWM XMPYpPrMM M Tomorpaduyeckon aHaToMuu
TaAKMKCKOrO TrOCYAapPCTBEHHOTO MEAMLMHCKOTO YHMBEPCUTETA WM.
Abyanu nbHuM CuHo. BospacT nauueHToB coctaBnsan ot 18 fo 72 ner,
npu MegnaHHOM ero 3HayeHumn 36 IeT, YTO COOTBETCTBOBAI0 MO0OAO-
My TpyAocnocobHomMy Bo3pacTy. MaLuueHTOB My»KCcKoro nona 6110 37
(43,5%), keHckoro — 48 (56,5%).

OCHOBHbIMW KPUTEPUAMM ANA BKAKOYEHUA B HAcToALLEEe uccae-
0BaHWe Oblnn 60/bHbIE C 3XMHOKOKKO30M, HE3aBUCMMO OT BapuaH-
TOB PacnoNOXKeHUA ero B nevyeHun, obpaboTka OMM y KoTopbix nocae 33
6blna NpoBefeHa PacTBopom neprugpons. Kputepnem ncKNoueHns
ABNANCA COMETAHHbIN 3 M Apyrnx opraHoB. Bce 60/1bHbIe nocne Bbl-
MUCKN U3 CTaLMOHapa HaXxoAWUCh Ha aucnaHcepHom yuéte (c 2010
no 2019 rr.). na amarHocTvku 3 NPOBOAUANCE KAMHWUYECKKE U BUO-
XUMUYECKME, A TaK¥Ke UHCTPYMEHTa/IbHble METOAbI UCCNEeA0BAHNA, B
Tom uncne Y3U, KT u MPT. KnuHuko-gemorpaduyeckme gaHHble 06-
CNef0BaHHOTO KOHTUHIEHTA NPeACTaB/eHbl B Tabn. 1.

INTRODUCTION

As a parasitic disease, echinococcosis is the cause of severe
disorders in various human organs and systems. It remains one of
the most significant problems for the healthcare system globally
due to its wide distribution and endemic areas [1-3]. Despite the
successes achieved in the conservative therapy of hepatic echi-
nococcosis (HE), the surgical method is still considered the gold
standard [4-6]. The surgical procedure consists of the removal of
a hydatid cyst (HC) and the elimination of the residual cavity (RC)
[7, 8]. However, issues regarding the RC elimination related to the
high risk of cyst suppuration, false nonparasitic cysts formation,
and relapses, necessitating surgical treatment [9], remain.

High recurrence rates (2.4-54%), post-surgical complications
(7.3-37.7%), extended duration of hospitalization (21.9-62 days)
indicate a lack of effectiveness of existing treatment methods [10,
11]. The RC surgical procedures are resection, pericystectomy,
capitonnage, invagination, omentoplasty, total resection or sub-
total FC resection with aplatisation. However, they can be associ-
ated with serious complications, such as trauma to the organ with
a risk of liver failure, bleeding, infection and bile leakage [12, 13].
Furthermore, injection of chemicals into RC including hypertonic
solution, povidone-iodine, albendazole, glycerin, ethyl alcohol,
dimexide and formalin as topical scolocidal agents demonstrated
mixed results. Therefore, these issues acquire a particular rele-
vance and need to be studied [14-16].

PURPOSE OF THE STUDY

Experimental and histological justification of perhydrol use
for treating RC after hepatic hydatid cystectomy and prevention
of relapse.

METHODS

The surgical treatment results of 85 HE patients admitted
between 2010 and 2019 to the Medical and Diagnostic Center,
the base of the Department of Operative Surgery and Topograph-
ic Anatomy of the Avicenna Tajik State Medical University were
evaluated. The mean age was 36 years (range 18-72 years), cor-
responding to young working age. Gender distribution was as fol-
lows: n=37, 43.5% males, n=48, 56.5% females.

The study inclusion criteria were hepatic hydatid disease
patients, regardless of location. Hydatid cystectomy was followed
by irrigation with a scolicidal solution (hydrogen peroxide or pe-
rhydrol) as a post-surgical treatment for RC. The exclusion cri-
terion was a combination of HE with extrahepatic involvement.
After discharge from the hospital, all patients were followed up
between 2010 and 2019. For the HE diagnosis, clinical, laboratory
and imaging studies, including ultrasound, CT and MRI, were car-
ried out. Clinical and demographic data of the examined contin-
gent are presented in Table 1.

The study found that in 65 (76.5%), 15 (17.6%) and 5 (5.9%)
cases, cysts were localised in the right, the left and both liver
lobes, respectively. In 46 (54.1%) patients, the following periods
of hydatid vital activity were established (according to the clas-
sifications of M.Yu. Gilevich, 1990 or phase | by I.G. Akhmedoyv,
2004). The period of the dead parasite was noted in 30 (35.3%)
cases and the period of complicated echinococcosis —in 9 (10.6%)
cases. Single cysts were found in 64 (75.3%) patients, multiple
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Tabnuya 1 PacnpedeneHue 60sbHbIX NO XAPAKMepy KAUHUYECKO20
npouecca

Table 1 Breakdown of patients by clinical process indicators

JloKanusauus, MepBUYHbBIA
AONA NeYeHn Anametp, cm an
Location, Diameter, cm Primary hydatid cyst
the lobe of the liver disease
=
B z,
3 s g A
A B £ B3
= 3 L = . 3 3z 3
o E 3 2 2 e b ] I F=]
$£ &5  S5E 3% 3¢ ©E | S S 3= 23
x5 S0 (e} C = 3 ") < A ow s S
M 18-30 4 3 1 2 1 7 9 12 5
YHANRL 31-50 9 6 2 9 4 2 5 10 9 4
Males
51-72 6 4 2 8 3 4 2 5 2
18-30 14 6 1 14 3 10 18 3
KeHWwmHbI
31-50 6 9 2 16 2 2 17 10 12 6
Females
51-64 7 2 1 10 1 2 2 8 1
Beero /Total 36,0£1,2 46 30 9 65 15 5 45 40 64 21

n=85

B xoae uccnenosaHua 6bi10 onpeaeneHo, 4to B 65 (76,5%)
CNY4anX KUCTbl JIOKAZM30BaAnCb B NpaBoi pone neveHu, B 15
(17,6%) — oHKM noKanusoBanuch B nesoi 1 B 5 (5,9%) HabaoaeHMAX
OHM pacnosiaranunce B 0benx gonax nevenu. Y 46 (54,1%) 6onbHbIX
6blna ycTaHOBNEHA CTaAMA XMBOTO Napasuta (nNo KaaccuduKkaumm
M.10. uneswnya, 1990 nam | pasa no knaccuduraumm U.I. Axmenosa,
2004), ctagua mépTaoro napasuta otmedeHa B 30 (35,3%) caydasx, a
CTaansa ocNoHeHu — 8 9 (10,6%) HabnoaeHUAX. OANHOYHbIE KUCTbI
6111 BbiABNEHDbI Y 64 (75,3%), MHOXECTBEHHbIE (4Be KUCTbI 1 6onee)
—y 21 (24,7%) 6onbHoro. HemanoBaxKHOE 3Ha4YEHWE UMENU pa3me-
pbl 3K, rae B 45 (52,9%) HabnogeHUAX AMaMETP KUCTbI BapbupoBan B
npegenax 4,5-10 cm, a B 40 (47,1%) cnyyasx — 6onee 10 cm.

MpoTockonekc E. granulosus 6bin NOAYYEH U3 IXMHOKOKKOBbIX
ny3blpei NaLMeHTOB, NPOONEePMPOBaHHbIX No nosoay 3 B cTaguu
JKMBOro NapasuTa. Mayyaemblii maTepuan NoMeLLan B CNeLuabHbIn
CTepUNbHbIN pe3epsyap M B TedeHne 30 MUHYT aocTasasam 8 LHWUA
TIMY vm. Abyanu nbHu CMHO pNAa UCCNepoBaHUA CTENEHW BO3aew-
CTBMA NEPruapons Ha BbIXKMBAEMOCTb NPOTOCKONEKCOB (puc. 1). Kpu-
TEPUEM KM3HECTIOCOOHOCTM NMPOTOCKONEKCOB bbla UX ABUraTeNbHan
aKTUBHOCTb B TEMJOM ¢U3MONOrMYECKOM pacTeope. [pusHakamu
rMbesin NPOTOCKONIEKCOB ABNAUCL OTCYTCTBUE MOABUMKHOCTU, YMEHb-
LeHME UK UCHE3HOBEHWE M3BECTKOBBIX TENEL, U AECTPYKTUBHbIE U3-
MEHEHWS.

Matepuanom gns nposefeHus MopdosorMyeckoro uccnepo-
BaHuA asnanace OK, B3ATas fo u nocne obpabotkm OMN pacteopom
nepruaponsa Npu NpoBeaeHUN NEPULUCTIKTOMUM B Npegenax 1-2 cm
3/10POBOI TKaHM NeyeHW. BaaTble yyacTkn OK 3aBopaumsanu B map-
/IeBbleé MELLOYKHM, KOTopble nomelanm B 10% pacTBop HeMTpanbHOro
dopmanuHa Ha cyTkm (puc. 2).

Mocne rMCTONOrMYEecKo NPOBOAKM Ha CNUPTax NyTEM HapacTa-
HUA YPOBHA MX KOHUEHTpaumu (60%, 70%, 80%, 96%) matepuan no-
cne duKcaumm pasnueanu B napadmHoBble 6710KK. BbinonHaAMCchb
Cpesbl MaTepuana TOAWMHON 5-7 MKM, Nocae Yero Npovs3BoAMAACh
OKpacka remMaToKCUAMH-303MHOM. [oslyyeHHble cpesbl U3y4anuch u
¢doTorpadmpoBanUCh C MOMOLLbIO 3NEKTPOHHOMO MUKPOCKOMNa GUPMbI
Levenhuk Zoom (China) ¢ ucnonbsosaHuem 36- 1 40-KpaTHOTo yBeu-
YyeHun (puc. 3).
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(two or more cysts) in 21 (24.7%) patients. The size of the cysts
was of no minor importance, wherein 45 (52.9%) cases, the di-
ameter of the cyst ranged from 4.5 to 10 cm, and in 40 (47.1%)
cases, it was more than 10 cm.

E. granulosus protoscoleces were obtained from hydatid
cysts of patients operated on for HE in the period of the living
parasite. The studied material was placed in a special sterile tank
and delivered to the Central Research Laboratory of Avicenna
TSMU within 30 minutes to study the effect of perhydrol on the
survival of protoscoleces (Fig. 1). The viability of protoscoleces
was assessed by their motility in a warm saline solution. The dead
protoscoleces had no motility, disappearance of calcareous cor-
puscles and destructive changes.

The material for the morphological study was FC taken be-
fore and after the treatment of RC with perhydrol solution during
pericystectomy with 1-2 cm margins of healthy liver tissue. The
taken sections of FC were wrapped in gauze and placed in a 10%
solution of neutral formalin for a day (Fig. 2).

After the histological tissue processing carried out by im-
mersing specimens in a series of ethanol (alcohol) solutions of
increasing concentration (60%, 70%, 80%, 96%), the material af-
ter fixation was embedded in paraffin blocks. Next, paraffin sec-
tions were cut at a thickness of 5-7 microns, after which hema-
toxylin-eosin staining was performed. Afterwards, the obtained
sections were studied and photographed using a Levenhuk Zoom
(China) electron microscope at a magnification of 36x and 40x

(Fig. 3).

RESULTS

The immediate and long-term results of the perhydrol solu-
tion use depended on the nature of the pathological process, lo-
cation and diameter of the HC (Table 2).

The HC patients surgical treatment results with perhy-
drol use to eliminate RC indicate the method's advantages.
There was RC fluid accumulation in 1 (1.17%) case; in another 1
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Puc. 1 lNpouecc nony4yeHus mamepuana 044 uccaedosaHus in vitro:  Fig. 1 The process of obtaining material for in vitro research: A — HC
A — nyHKyuA 3K; B — cKosieKcbl o0 MUKPOCKONOM (HamugHsil npena- — puncture; B — scolices under the microscope (unstained wet mount
pam. Ye.x36) preparation, mag. x36)

Puc. 2 ©K do u nocne
06pabomku nepaudponem

Fig. 2 FC before and after
perhydrol application

Puc. 3 Cpes ®K 8 npedesnax 300po8oli MKAHU. Fig. 3 FC section within healthy tissue. Hematoxylin-eosin stain,
OKpacka 2eMamoKCUNUH-303UHOM. Y8.x36 mag. x36
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PE3YNbTATbI

Bavkaiilume 1 oTaanéHHble pesynsTaThl NPUMEHEHUA PacTBOPa
nepruapona 3aBMceny OT XapakTepa NaTonorMyecKoro npoLiecca, n0-
Kanusauuu u gnametpa 3K (Tabn. 2).

PesynbTaThl XMpypruyeckoro neveHns 60nbHbIX 31, KOTopbiM
Ans aukeuaaumu OM 6bin Mcnonb3oBaH NepPruaponb, CBUAETENbCTBY-
0T O NPEUMyLLeCTBax NpumeHsemoro metoga. B 1 (1,17%) cnyyae
MME/I0 MECTO CKomnieHune xuakoctn 8 Of, ewgé 8 1 (1,17%) — otmeva-
nocb KpoBoTeyeHue B OF. *KénuencteueHue Habntoganocs B 2 (2,35%)
C/Iy4anX Npu OCNONKHEHHOM 31, KOTOPOE ObINO IMKBUAVMPOBAHO MH-
HUMHBA3MBHbLIM CNOcobom. B oTaaNEHHOM nepuoae Hamu He OTMe-
YEHO HU OAHOTO CyYas PeLmnamBa U Apyrx CePbE3HbIX OCIONKHEHW.

Tabauya 2 Pesynemamel neveHus 6076HbIx ¢ 31 (n=85)

(1.17%) case, bleeding into the RC was noted. Bile leakage was
observed in 2 (2.35%) cases with complicated HE, treated with
a minimally invasive procedure. We have not indicated a single
case of relapse and other severe complications in the remote
period.

The scolicidal activity of the perhydrol solution was tested
at a 33% concentration. The results of experiments conducted in
vitro showed that 33% of perhydrol has a detrimental effect on
the germinal layer of echinococcus with its complete dissolution
in experimental samples after 1.5-minute exposure (Fig. 4).

The experiments showed that following perhydrol expo-
sure, the protoscolex lost its characteristic round or oval shape
with the translucence of the parenchymatous tissue and the

Husas 3K Méprsasa 3K OcnoxxHéHHas 9K
(n=46) (n=30) (n=9)
d>10 d=4.5-10 d>10
BauvKauwmMii nocneonepayMOHHbI Nnepuog,
HarHoeHue ocTaTo4HOM NonoCTH = = = = = =
Kénuencreyenne - - - 1 - 1
KpoBoTeueHune - - - - 1 -
MeyéHouHan HeaOoCTaTOuHOCTb - - - -
CKonaeHne KUAKOCTM B OCTaTOYHOW _ 1 : _ : )
nosoctu
MocneonepaunoHHas neTanbHOCTb - - - - - -
OTAaNEHHDIN NOC/IeonepaLMOHHbIN Nepuog,
Peunans 6onesHn - - - - - -
DopmupoBaHME THOMHOTO CBULLA - - - - - -
dopmmrpoBaHUE KENYHOTO CBULLA - - - - - -
dopmrpoBaHMe NocseonepauuoHHoM
KMUCTbI ) ) i ) i )
Beero 0 1 0 1 1 1
- (1,17%) - (1,17%) (1,17%) (1,17%)

Table 2 Results of HE patients treatment (n=85)

(n=46)

d=4.5-10
(n=27)

Living parasite

Dead parasite Complicated HE

Immediate postoperative period

Suppuration of the residual cavity
Bile leakage

Bleeding

Liver failure

Accumulation of fluid in the residual cavity

Postoperative mortality

Remote postoperative period

Disease recurrence
Purulent fistula

Biliary fistula

Postoperative cyst

Total

546

(n=30) (n=9)
d>10 d=4.5-10 d>10 d=4.5-10 d>10
(n=19) (n=14) (n=16) (n=4) (n=5)
- - 1 - 1
- - - 1 -
1 - - ; -
1 0 1 1 1
(1.17%) - (1.17%) (1.17%) (1.17%)
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CKONELMAHYIO aKTUBHOCTb PacTBOpa Nepruapons UCnbITbiBaAu
B 33% KOHUeHTpauwum. Pe3ynbTaTbl ONbITOB, NPOBEAEHHbIX in Vitro, no-
Kasanu, uto 33% nepruaponb rybuTenbHO BAMAET HA 3apOAblLLIEBbIN
3N1eMEeHT 3XMHOKOKKa C ero NoNHbIM PacTBOPEHMEM B OMbITHbIX MPO-
6ax npu 1,5 MUHYTHO 3Kcnosuumm (puc. 4).

Pe3ynbTaTbl ONbITOB NOKa3a/M, YTO B MOMEHT KOHTaKTa C nepru-
[ ponem NpOTOCKONEKC YTPAUMBA/ XapPaKTEPHYO OKPYIYHO MU OBab-
Hyto GOpPMY C NPOCBETIEHNEM NAPEHXUMbI KOpMyca U UCHE3HOBEHMEM
M3BECTKOBOrO Te/bLa. Mpu MUHYTHOM 3KCNO3MLLUMM C PacTBOPOM nep-
rMapons Habaaanoch HabyxaHue CKOMEKCA € NOCAEAYIOWMM YMEHb-
LeHNeM pasmMepa B pesy/bTaTe «KUneHua» 0cBoboXaatoLmxca ra-
30BblIX NY3bIPbKOB, KOTOPbIE BO3HWKaAM NPU pacnaze nepruapons Ha
H,0 1 O,. Mocne 1,5 MUHYT 3KCNO3MLMM € PACTBOPOM NEPruapoNs Ha-
611043/1Cb 3HAUNUTENbHBIE JECTPYKTUBHbIE U3MEHEHUA: PacC/IoeHNe
W HapylleHWe LeNOCTHOCTU TEryMEHTa; OTC/I0eHUE KOPOHbI KPtoubes
napasuTa; NPOHWKHOBEHME XWUIKOTO COAEPKMMOro NeYyéHoUHo na-
PEHXUMbI HAPYKY, CKBO3b MMEIOLLMECH B TeryMeHTe AedeKTbl; cnioLu-
HOe pacTBOPEHME NPOTOCKO/IEKC, YTO CBUAETENbCTBOBANO O rmbenu
napasura.

Mpu rcTonornyeckom MccnepoBaHUM NOPAXKEHHbIX IXMHO-
KOKKO30M TKaHel MneyeHW Habnofanucb APKO BblpaXKeHHas ae-
reHepauua renaTouMToB, aTpodua NeYEHOUHbIX Jonek. Hapagy
C MenKMMU aTpodUpPOBaHHLIMKU renaTouMTaMu, Habaganucob
KPYMHble KNETKKU C NOJMXPOMHOW LMTONNA3MON, paspacTaHue co-
€MHUTENIbHON TKaHW, MACCUBHbIA NEPUBACKYNAPHbLIN Pubpo3 ¢
nosBAEHMEM Y4aCTKOB rPaHYIALMOHHOM TKaHU ¢ obpa3oBaHueM
MHOXXeCTBA MHOroAZEpHbIX TMFAHTCKUX KaeToK. B uutonnasme
ne4yéHOYHbIX KNeTOK OBHapyXWBasUCb 3E€PHUCTOCTb, BaKyO/U3a-
UMM Pa3NUYHOWM BbIPANKEHHOCTM, AUCTPODUYECKUE W3MEHEHUA
«bannoHHoro» TMna. B page yyacTKOB MMena MeCTo Kuposas
AMCcTpodUA NEYEHOUHBIX KNETOK, YTO BbIPaXKanocb B yBEIUYEHUU
KNETOK C NPUOBPETEHNEM UMW OKPYFNON UKW 0BanbHOW GOPMbI.
B KPOBEHOCHbBIX COCYyAaX, KOTOpble OblAU 3anoNHeHbl TPOMbOTHYe-
CKUMM Maccamu, Habatoganack runepTpodus 31acTUHECKUX MEM-
6paH c pa3BoNOKHEHMEM (puc. 5).

MeuéHoYHble KNETKWN HaXOAUUChL B COCTOAHUM 3€PHUCTOM AuC-
Tpodun. MNepunopTanbHan COeLMHUTENbHAA TKaHb paspacTanach.
MHTEpnobynspHble cocyabl ObiiM C NEPUBACKYNAPHBIM CKAEPO30M.
OTMeYanIUCh Y4acTKM 3aMeLLeHUsA NeYEHOUHOW NapeHXMMbI COeANHU-

Puc. 4 Xapakmep 8030elicmgusa nepaudpona Ha 3apoodsiwessil
2n1emMeHm 3XUHOKOKKA (HamueHbili npenapam. Y¥8.x36-40). A — co-
CMOAHUE CKOMEKCa Npu KOHMakme ¢ nepeudponem (akcnozuyus 30
cekyHd); B — cocmosHue ckonekca nocsie 1 MUHYymel 3KChO3uyuu
nepaudponem: 8uOHO omnadeHue KOPOHbI Kptoybes; C — cocmosAHue
nocae 1,5 MuHym sKcnosuuuu nepeudposnem: 8udHsl enybokue Oe-
CMPYKMugHele U3MeHeHUA

of the calcareous corpuscles disappearance. Furthermore, fol-
lowing a minute exposure to a solution of perhydrol, swelling
of the scolex was observed, followed by a decrease in size due
to the "boiling" of the released gas bubbles, which arose during
the decomposition of perhydrol to oxygen and water with the
release of heat. Finally, after 1.5 minutes of exposure to per-
hydrol solution, significant destructive changes were observed:
delamination and tegument integrity loss; rings of hooklets de-
tachment; outward hepatic interstitial fluid leakage through the
tegument holes; complete dissolution of the protoscolex, indi-
cating the death of the parasite.

Histological examination of liver tissues affected by HE
showed a pronounced degeneration of hepatocytes with the he-
patic lobules atrophy. Along with small atrophied hepatocytes,
large cells with polychromic cytoplasm, a proliferation of connec-
tive tissue, massive perivascular fibrosis with areas of granulation
tissue and multinucleated giant cells were observed. In the cyto-
plasm of the liver cells, edematous appearance (ballooning de-
generation) with irregularly clumped cytoplasm and large, clear
spaces were noted. In some areas, the accumulation of fat drop-
lets within hepatocytes of round or oval shape. In addition, there
was hypertrophy of elastic membranes with rupture in the blood
vessels, filled with thrombus masses (Fig. 5).

Granular degeneration or vacuolation in hepatocytes were
observed. In addition, periportal fibrosis and perivascular scle-
rosis of interlobular vessels were noted. There were areas of
hepatic parenchyma replacement with hyalinised connective
tissue with scarce cellular elements between the fibres with pro-
nounced degeneration.

Evaluation of the histological preparations obtained from HE
patients in the second and third periods of hydatid vital activity
showed that protoscoleces were found not only in the space sur-
rounding the cyst but also in the thickness of the FC itself, as well
as in the hepatic parenchyma around HC (Fig. 6).

The absence of changes in the level of lymphocytes and
leukocytes indicated a short period from the beginning of the
protoscolex exit beyond the cyst, which occurs when the integ-

Fig. 4 The effect of perhydrol on the germinal layer of echinococcus
(unstained wet mount preparation, mag. x36-40). A — the scolex
following 30 seconds perhydrol exposure; B — the scolex following
1-minute perhydrol exposure: free rings of hooklets; C — the scolex
following perhydrol exposure of 1.5 minutes: profound destructive
changes are visible
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Puc. 5 CocmosHue ¢ubposHol kancynel O 0o 06pabomku pacmeo-
pom nepaudposa. OKPAcKa 2eMamoKCUUH-303UHOM. ¥YB8.X36. A —zpy-
6080/10KHUCMAA COEOUHUMENLHAA MKAHbL C 06pa30s8aHUeM Gubpos-
HO20 €106 2pAHYAAUUOHHOU MKaHU, B — nepusackynApHsili cknepos

TE/IbHOM TKaHbHO C Y4aCTKaMM rMasIMHO3a U HEBObLLMM KOSIMYECTBOM
KNETOYHbIX 3/IEMEHTOB MEK/Y BOJIOKHaMM C BblpaXKeHHOM aucTpodu-
ein.

Ha cepuu ructonornyeckmx npenapatos y 60bHbIx ¢ 3 BO BTO-
pOVi 1 TPETbEN CTAAMAX PA3BUTUS BblIM 0BHAPYKEHbI MPOTOCKONEKCHI
HE TO/IbKO B OKPYKAIOLLLEM KWCTY NPOCTPAHCTBE, HO U B TOJILLE CAMOW
®K, a Tak:Ke B NeYEHOYHOMN napeHxume BoKpyr 3K (puc. 6).

OTCyTCTBME U3MEHEHUIA CO CTOPOHBI NOKA3aTeNel YPOBHA IMM-
$OLWTOB M NIEMKOLMTOB FOBOPU/IO O MasIoN A/IUTENBHOCTY Nepuosa
OT Hayana BbIXoZa NPOTOCKONIEKCOB 33 NPESENbl KUCTbI, YTO BO3HW-
KaeT Npu HapyLIeHUM LenoCTHOCTU XMTUHOBOM 060/I04KM U COOTBET-
CTBYET BTOPOM M TpeTbel dpasam passutuma .

Mpy B3aMMOAEWCTBUM C TKaHbIO Nog, BO3aeicTBMEM depMeHTa
KaTanasbl Nepruaponb pacnagaetca Ha H,0 u O,, 4To NpMBOANT K Ae-
CTPYKTUBHbIM U3meHeHuam OK (puc. 7).

MNocne 06paboTku Of Ha CepUM rMCTONOMMYECKMX NPENapaTos B
30He 06paboTKM BblNM OTMEYEHbI HE TONIBKO PACC/IOEHME U AECTPYK-
umnsa ®K, Ho 1 AecTpyKLUMA 3ap0oAbILLEBbIX 31eMeHToB 1.

XapaKTep HapyLweHUa cybKIETOUHbIX CTPYKTYP NO pe3ynsTatam
NPOBEeAEHHbIX in vitro UccnefoBaHUiA CBUAETENbCTBYET O TOM, YTO 06-
paboTka NPOTOCKONEKCOB PAaCTBOPOM NEPTrUAPOA Bbi3bIBAET HE TO/b-
KO OCMOTUYECKMIA CTpecc, rybuTenbHO AeUCTBYHOLLMIM Ha annKasibHYO
LIMTONNIa3My TEryMeHTa NapasuTa, HO U NMPUBOAMT K NMOJIHOM AeCTPYK-
LMK C Noc/eslytoLLIMM pacTBOPEHUEM 33POAbILLEBOrO 3/IEMEHTA.

Puc. 6 Jlokanusayus npomockonekca 8 monuie ®K (A) u 8 neyéHou-
Holi napeHxume (B). OKpacka eeMamoKcunUuH-303UHOM. ¥8.x36
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Fig. 5 The RC fibrous capsule before exposure to perhydrol solution.
Hematoxylin-eosin stain, mag. x36. A — dense fibrous tissue with the
formation of a fibrous layer of granulation tissue; B — perivascular
sclerosis

rity of the chitinous membrane is violated and corresponds to
the second and third phases of the development of EP. When
interacting with the tissue under the influence of the catalase
enzyme, perhydrol decomposes readily to oxygen and water
with the release of heat, which leads to destructive changes in
FA (Fig. 7).

Following the perhydrol treatment of RC in the application
area, the stratification and destruction of FC and the destruction
of the germline elements of HE were noted on the histological
investigation.

According to the results of in vitro studies, the disturbance
of subcellular structures indicates that the treatment of protos-
coleces with perhydrol solution causes not only osmotic stress,
which has a detrimental effect on the apical cytoplasm of the par-
asite tegument but also leads to destruction with the subsequent
dissolution of the germinal layer (endocyst).

DiscussiON

According to the literature data, to date, scolicidal agents
such as 80-100% glycerol, 20-30% NaCl, 70% and 96% ethyl al-
cohol, 10% alcohol solution of iodine, sodium hypochlorite have
shown their effectiveness in the treatment of RC [17, 18]. At

N,

Fig. 6 Localisation of the protoscolex in the thickness of the FC (A) and
the hepatic parenchyma (B). Hematoxylin-eosin stain, mag. x36
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A

Puc. 7 CocmosHue ®K nocne obpabomku pacmeopom nepaudpos.
OKpacKa 2emamoKcunuH-303uUHoM. ¥8.x36-40. A — epyb0o80s0KHU-
cmas coeduHUMensbHas MKAHb ¢ hopMUPOBaHUEM uOPO3HO20 Cr10A
2PAHYNAYUOHHOU mKaHU (1 — Hekpomuyeckue usmeHeHuUs mraHed,; 2
— C0e0UHUMeNbHAA MKAHY, 3 — 2PaHYyAAYUOHHAA MKAHb; 4 — MKAHb
neyeHu); B — enuaHue nepaudpona Ha @K nocne 1 MuHymel 3Kcnosu-
yuu (1 — decmpykyua 8010KHUCMOU CoeouHUMENbHOU MKaHU, 2 —
2n1yb0oKue HeKpomuyecKue usMeHeHUs mrkaHel; 3 — epaHynayuoHHasA
MKaHb; 4 — HepasMomMepHoe passosokHeHue; 5 — ducmpodguyeckue
U3MeHeHUsA 8 MKaHU neYeHu)

OBCYXAEHUE

CornacHo MTepaTyPHbIM AaHHbBIM, Ha CETOAHALHUIA AEHb CBOO
adpdekTnBHOCTb NpK 06paboTKe OMN KUCTbI MOKa3anMn Takne NPOTUBO-
napasuTapHble pacTeopsl, Kak: 80-100% ravuepuH, 20-30% NaCl, 70%
1 96% 3TMNoBbLIN cnupT, 10% CcNUpTOBOIA pacTBop Moaa, rMNoxXaopuT
HaTpua [17, 18]. B T0 ke Bpems, No AaHHbIM APYr1X aBTOPOB, BONPO-
Cbl 3QEKTUBHOCTU YKA3aHHbIX CPEACTB A0 CMX OCTAKOTCA CMOPHBIMMU,
4TO 06YCNOBNEHO BbICOKOM TOKCUYHOCTBIO HEKOTOPBIX U3 HUX, @ TaKKe
HeO0CTaTOYHbIM CKOIELMAHBIM AercTBMEM. Py 3TOM, YacToTa peLm-
[AVBOB NOCNE UX NPUMEHeHMA gocTturaet 2,2-9,2% [19, 20].

B Hawem vccnefoBaHUM Mbl He HabAOAAM HU OGHOTO CyYas
peumnamsa M. AHaNOMMYHbIE UCCNEA0BAHNA C U3YYEHMEM PONU Nep-
rapons npu obpabotke O Npu KUCTax NeyeH bbin NpoBeseHbl U
Apyrumu asTopamu [21, 22]. Tak, Opnos OF c coasT. (2009) B cBOEM
MCCNefoBAaHUM U3yYanu BAUAHUE MEPruapons Ha OCTAaTOYHYK No-
NOCTb NPU HEMapPa3UTapHbIX KUCTaX, BPEMA IKCNO3ULLMK Nepruapona
coctaBnano 7-10 MUHYT, faHHble O yOMHe BO3AENCTBMA He YKa3sbl-
BanuCb. Mo AaHHbIM aBTOPOB, B NOC/EONepaLMoHHoM nepuoge (po 1
rofa) cydaum peumanBoB 3aboneBaHnsa He oTmevanucs [21)]. B pabote
Amonosa LU ¢ coasT. (2015) Takxe Mcnonb3oBanca Nnepruaposb ans
06pabotku OMN nocne 33 U3 neveHu, BPEMA IKCMO3NULMM PacTBOPa CO-
ctasnana 7-10 MUHyT. Pe3ynbTaTbl UCCAEA0BAHMA aBTOPOB NOKa3au,
YTO MOJIHAsA AEe3NUTENN3ALMA C AECTPYKLMEN BHYTPEHHEN NOBEPXHO-
¢t ®K 6e3 npu3HaKOB NOPAXKEHUA PAJOM PACTONOKEHHbIX NOPTasb-
HbIX NyTel oTMeyanacb Ha mybuHe 1,5£0,7 mm. Mo AaHHbIM aBTOPOB,
OTCYTCTBUE KaKNX-TMB0 06bEMHBIX 06pa3oBaHMi Npu NpoBeaeHnmn Y3
1 KT 6b1710 0TMeyeHo B 58,6% caydaes [22].

OTnunTeNbHAA 0COBEHHOCTb HALLEro UCCNeL0BAHMA OT APYTHX
3aKtoYanacb BO BPEMEHM SKCMO3ULMM NepPruapons, KoTopoe noga-
6upanocb HaMKU ¢ YY4ETOM pasmepa M CTaAUU KU3HeLeATeNbHOCTM
mapasuTa B COOTBETCTBUM C Knaccudurkaumein M.HO. Munesnya (1990).
3TM AaHHble Bblan onybankoBaHbl Hamu paHee [23]. Mpu s3Tom pe-
3yNbTaThl MOPGOIOrMYECKOro UCCIeA0BaHUA BUONTATOB NeYeHU Npu
3K anameTpom 5-8 cm B CTaguM «KMBOTO» NapasuTa Mokasanu, 4to
Heobxoauman rybuHa aecTpykumm OK ¢ BbIpaXKeHHbIM CKoneuma-

Fig. 7 FC after application of perhydrol solution. Hematoxylin-eosin
stain, mag. x 36-40. A — dense fibrous tissue with the formation of
a fibrous layer of granulation tissue (1 — necrotic tissue changes; 2 —
connective tissue; 3 —granulation tissue; 4 —liver parenchyma); B—the
effect of perhydrol on FC after 1-minute exposure (1 — the destruction
of fibrous connective tissue; 2 — profound necrotic changes in tissues;
3 —granulation tissue; 4 — uneven fibrillation; 5 — dystrophic changes
in the liver parenchyma)

the same time, according to other authors, the efficacy of these
agents is still controversial due to the high toxicity of some of
them and insufficient scolicidal activity. At the same time, the fre-
quency of relapses after their use reaches 2.2-9.2% [19, 20].

In our study, we did not observe a single case of HE recur-
rence. Similar studies examining the role of perhydrol in treat-
ing RC of hepatic hydatid cysts were also carried out by other
authors [21, 22]. Thus, in their study, Orlov OG et al (2009) stud-
ied the effect of perhydrol on the residual cavity in nonparasitic
cysts; the exposure time of perhydrol was 7-10 minutes pene-
tration depth data were not indicated. According to the authors,
there were no cases of disease recurrence in the postoperative
period (up to 1 year) [21]. In Amonov ShSh et al (2015) study,
perhydrol to treat RC after cystectomy for hepatic hydatidosis
was also used; the exposure time was 7-10 minutes. The results
of the authors' study showed that complete deepithelialization
with the destruction of the inner surface of the FC without signs
of damage to adjacent portal tracts was observed at a depth
of 1.540.7 mm. In addition, the authors noted the absence of
any space-occupying lesions during US and CT in 58.6% of cases
[22].

A distinctive feature of our study was the exposure time of
perhydrol, which we selected, considering the size and periods
of hydatid vital activity per the classification of M.Yu. Gilevich
(1990). These data were published by us earlier [23]. At the same
time, the results of a morphological study of liver biopsy speci-
mens of hydatid cysts with a diameter of 5-8 cm in the stage of a
"live" parasite showed that the required depth of FC destruction
with a pronounced scolicidal effect was achieved after 30 seconds
of exposure to a perhydrol solution (tamponade of the RC with
gauze soaked with perhydrol). In HC with a diameter of more
than 5 cm in the stage of "dead parasite" and "complicated" HE,
the exposure times with perhydrol solution were 1 and 1.5 min-
utes, respectively [23].
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HbiM 3ddekTom focTuranack nocne 30 CeKyHZ 3KCMO3WLMKM PacTBO-
pom neprugpons (tamnoHaga Ol mapneBoii canpeTkoi, CMoYeHHO
nepruaponem). Mpu 3K amameTpom 6osee 5 cM B CTaanM «MEPTBOrO»
N «OCNOXHEHHOTO» 3, BPEMA 3KCNO3ULMM PacTBOPOM Mepruapons
cocTaBuio ot 1 4o 1,5 MMHYT cOOTBETCTBEHHO [23].

3AKNIOYEHUE

MonyyeHHble Hamu pe3ynbTaTbl NOKa3anu, yTo caHauma Of no-
cne yganenua 3K ¢ cnonb3oBaHNEM PacTBOPA NEPruapoaa No3Bos-
€T NPOBECTU YCMeLHYI0 KOHTAMUHALMIO U CBECTU HA HET PUCK Pa3Bu-
TUA PEeLMaMBOB B OTAA/IEHHOM Nepuoae HabnoaeHMs. YCTaHOB/EHO,
YTO NEPrMAPO/b OKA3bIBAET rybUTENbHOE AEMCTBUE Ha 3apObllleBble
3nemeHTbl napasuta B O, Npy 3TOM He OTMeYaeTcA Pa3BUTUA BOCMa-
NUTENIbHOMN PeaKLyKM U He NMOPaXKAETCA NEYEHOYHAA TKaHb.

CONCLUSION

Our results showed that RC management after hydatid cys-
tectomy using a perhydrol solution allows successful decontami-
nation and negates the risk of relapses in the long-term follow-up
period. Furthermore, it has been established that perhydrol has a
detrimental effect on the germinal layer of the parasite in the RC.
At the same time, there is no development of an inflammatory
reaction and the liver tissue is not affected.
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KANMHNKO-AEMOTPA®PUYECKAA XAPAKTEPVICTUKA ITADVEHTOB C
HEOCAOXHEHHBIM DXVMHOKOKKO30M ITEYEHU

M.K.TYAOB!, AN. AZZKABOPOB?, A4.C. A04AXOEB?, 4.K. MYXABBATOB!, E./l. KA/IMBIKOB*

1 Kadeapa obmert xupyprun Ne 1, Taa>KuKcKuii rocyAapCTBeHHBI MeAULMHCKII yHuBepcuTteT uM. Abyaau ubuan Cuno, Aymante, Pecriybanka Tagxxukncran
2 Kadeapa ronorpaduueckoit aHaTOMUM 1 OIepaTUBHON Xupypruu, TaaKMKCKUIl rOCyAapCTBEHHbI MEeANIIMHCKMIT yHuBepcuTeT uM. AGyaan nbun Cuso,
Ayman6e, Peciybanka Tagxukucran

3 Kadeapa aerckux 60aesneit No 1, TagKuKCKMit rocyAapCTBeHHBI MeAMIIMHCKII yHUBepcuTeT uM. AGyaan nouau Cnno, Aymniante, Pecrry6anka Tagxxukncran

4 Kannnka cocy AMcToit 1 9HAOBACKy AspHOI xupyprim, Boabmima cs. Karapusy, Opexet, Tepmarist

Llenb: aHanu3 KAMHUKO-AeMOrpapuyeckux NapameTpoB Y NaLMEHTOB C HEOCIOKHEHHbBIM IXMHOKOKKO30M neyeHu (3M).

Martepuan u metogbl: B uccneioBaHue 6b110 BkAYeHO 182 naupeHTa, KOTOPbIM BbIIM BbINOHEHbI TO/IBKO OTKPbITbIE ONEepPaTUBHbIE BMELLATEIbCTBA
no nosogy 3. MepsuuHblii M 6611 BbiABAEH Y 72 (39,6%) NauueHTOB, peumnams 3abonesanus —y 73 (40,1%), coueTaHHbI 3XMHOKOKKO3 —y 37 (20,3%).
BbIfM U3y4eHbl Takne KAMHUKO-Aemorpaduyeckme NoKkasaTenw, Kak noJs, BO3pacT, YacToTa CoMyTCTBYOLLWX 3a601eBaHUI, MECTO NMPOXKMBAHWA (ropoa
WAV CENo) U pasmep KUCTb.

Pe3ynbTatbl: ML, My}KcKoro nosa 6bi1o 81 (44,5%), seHckoro — 101 (55,5%). CpeaHuii Bospact — 36,011,2 net. CpeaHAs NPOLO/KUTENbHOCTb 3a60-
NEBAHUA CPEAM MYKUYMH U KEHLWMH paBHAnach 5,5t0,7 un 4,9+0,5 neT cOOTBETCTBEHHO. M3yyeHne NpofoNKUTENbHOCTU 3aboneBanua I NpoaeMOH-
CTPUPOBANIO OTCYTCTBME PA3NINUMIA Y JIULL MY}KCKOTO U 3KeHcKoro nona (p>0,05). BbiABneHO, 4TO WKpKHA KUCT 6onblue y nL, eHckoro nona (p<0,05;
Z=2,04). Y1cno conyTcTaytOWMX 3a60N1EBAHMI Y KEHLUMH CTAaTUCTMYECKM 3HauMmo (p<0,05) 6b110 6onblue, 04HAKO MO HO300TMAM CTaTUCTUYECKM
3HAYMMble Pa3/IMuKMA He BbisiBNeHbI. Mpeobnasanu nepsuyHble KUCTbI pasmepom A0 9 cm (47,2%), Kuctbl 9-15 cm coctaBuam ao 39%, a 6onee 15 cm —
13,9%. Y eHWuH npeobnagany K1cTbl 40 9 cm (p<0,001). Knctbl 40 9 cm NpeBannpoBanm y ropoackux xutenei (p<0,01), B To Bpems, KaK y CeNbCKMUX
— npeBanupoBanu KucTbl 9 cm n bonee (p<0,01). BoisBneHo npeobnasaHne *EHCKOro Nona Npyu Co4eTaHHOM SXMHOKOKKo3e (70%), 4To no3sonunio
BbIAENNUTb YEHCKUI NOA, KaK GaKTOp pUCKa Pa3BUTUA COMETAHHOTO IXMHOKOKKO3a. Y My}KUMH C COYETaHHbIMM KUCTamu Npeobaagany AMameTpbl KUCT
neyeHn go 9 cm (p<0,05); YMCNO KEHLMH U MY}KUYMH, UMEBLUMX KUCTbI AVAMETPOM A0 9 CM, a Takxke 9 1 bonee cm BblNo 0AMHAKOBBIM. MMaLMeHTbI ¢
peuuanBHbIMU KUCTaMK B 50% cyyaeB 06paLLanmch 3a XMpYpruyeckum nedeHnem npy KUCTax guameTpom 9 cm u bonee. Y cenbCKux utenei yucno
PEeLVAMBHDBIX KUCT AMaMeTpoMm A0 9 cm npeobnagano Hag kuctammn 9 cm u 6onee (p<0,001), B To Bpems, KaK y FOPOACKUX KUTeNel MMeNach TEHAEH-
umA npeobnagaHna peLnamnBHbIX KUCT pasmepamu 9 cm u 6onee.

3ak/loueHmne: NPOBEAEHHDIN aHaNN3 NPOAEMOHCTPUPOBa nopaxeHue 3N anL, Monogoro Bo3pacTa. Bbicoka YactoTa 0bpalleHns 3a XMpypruyeckom
MOMOLLBIO € KMCTaMM HONBbLIMX U TUFAHTCKMX Pa3MepoB. HeHCKMUI Mo, BO3MOXKHO, ABAAETCA GAaKTOPOM pUCKa COYETAaHHOTO SXMHOKOKKO3a.
KnitoueBble cnoBa: HeOC103HEHHBIU SXUHOKOKKO3 MeveHU, nepeuyHblli SXUHOKOKKO3, peyudusHbIli IXUHOKOKKO3, COYEeMAHHbIl SXUHOKOKKO3, KAUHU-
Ko-0emozpaghuyecKas Xapakmepucmuka, pakmopsl pUcKa.

Ona uutuposaHusa: fynos MK, Oxabopos AW, Joaxoes AC, Myxab6atos K, KanmbikoB E/1. KnuHUKo-Aemorpaduyeckasn xapakTepucTvka nalmeHTos ¢
HEOCNOMKHEHHBIM 3XMHOKOKKO30M neveHu. BecmHuk AsuyeHHbl. 2021;23(4):553-66. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-553-566

CLINICAL AND DEMOGRAPHIC CHARACTERISTICS OF PATIENTS WITH
UNCOMPLICATED LIVER ECHINOCOCCOSIS

M.K. GULOV!, AL DZHABOROV?, J.S. DODKHOEV?, D.K. MUKHABBATOV!, E.L. KALMYKOV*

1 Department of General Surgery Ne 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

2 Department of Topographic Anatomy and Operative Surgery, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
3 Department of Pediatric Diseases No 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

4 Clinic of Vascular and Endovascular Surgery, St. Katharina Hospital, Frechen, Germany

Objective: Analysis of clinical and demographic parameters of patients with uncomplicated liver echinococcosis (LE).

Methods: The study included 182 patients who underwent only open surgery for LE. Primary LE was detected in 39.6% of patients, recurrence of the
disease — in 40.1%, combined echinococcosis (CE) — in 20.3%. Clinical and demographic parameters such as gender, age, incidence of comorbidities,
location of residence, and cyst size were considered.

Results: Among the patients enrolled in the study 44.5% were males and 55.5% were females. The average age was 36.0+1.2 years. The average
duration of the disease among male and female patients was 5.5+0.7 and 4.910.5 years, respectively (p>0.05). The width of the cysts was significantly
larger in female patients compared to the male ones (p<0.05; Z=2.04). There were significantly more comorbidities in the female than in the male
patients (p<0.05), however, there were no significant difference in the incidence of any concomitant disease. In the majority of patients (47.2%) cysts
were <9 cm in size; followed by the cysts 9-15 cm wide (39%), and exceeding 15 cm (13.9%). In female patients’ cysts <9 cm were found significantly
more often than of any other size (p<0.001). Cysts <9 cm prevailed in residents of urban areas (p<0.01), while in rural areas predominance of cysts >9
cm was observed (p<0.01). CE was diagnosed in 70% of female patients, allowing us to consider female gender as a risk factor for the development of
this form of the disease. In male patients with combined cysts their diameter in the liver <9 cm was found significantly more often (p<0.05) than cysts
of larger size; while the incidence of the cysts <9 cm and 29 cm in diameter did not differ in male and female patients. Patients with recurrent form of
LE in 50% of cases applied for surgical treatment of cysts 29 cm. In rural areas, the number of patients with recurrent cysts <9 cm prevailed over cysts
of 29 (p<0.001), while in city dwellers recurrent cysts 29 tended to predominate.Conclusion: The study demonstrated that young age is predominantly
affected by LE. Frequency of surgical visits of patients with large and giant cysts is high. The female gender may be considered to be a risk factor for CE.
Keywords: Uncomplicated liver echinococcosis, primary echinococcosis, recurrent echinococcosis, combined echinococcosis, clinical and demographic
characteristics, risk factors.
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ekhinokokkozom pecheni [Clinical and demographic characteristics of patients with uncomplicated liver echinococcosis]. Vestnik Avitsenny [Avicenna Bulletin].
2021;23(4):553-66. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-553-566
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BBEAEHUE

IXMHOKOKKO3 neyeHu (IMM) Bcé vallle BCTPEYAETCA Kak B 3HAe-
MMYHbIX, TaK U HESHAEMMYHBIX PaioHax MUpa. K coxaneHuto, MHorve
BPayYM HeJOCTaTOYHO 3HAKOMbI C AaHHbIM 3aboneBaHMeM, 0COBEHHO-
CTAMM €r0 AMArHOCTMKM U TaKTUKM NeveHna. Bcé sTo npmBoauT K 3a-
No34anov AMarHoCTuKe 3aboneBaHUsA 1 K YBEMYEHUIO, B 3TOM CBA3M,
4acToTbl OCNIOKHEHHBIX dopm M [1]. MoparkeHUe NeYeHn SXMHOKOK-
KOM NPUBOANT K TAXKENLIM NOBPEXAEHNAM €€ napeHxumsl [2, 3]. Kak
OTMEYaoT MHOTMe aBTOpPbI, 10 HACTOALLErO BPEMEHM OCTAETCA BbICO-
KoM YacToTa peunamnsoB 3abonesaHus [1, 4]. OcobeHHOCTb Npobaembl
3aK/OYAETCA TaK e elé 1 B TOM, YTO 3ab0/1eBaHMeE NOparkaeT Ntoaei
MOJ1I0Z,0T0 TPYA0CNOCcobHOro Bo3pacTa [1-6].

[o HacToswero BpemeHM Onyb/JMKOBAaHO MHOMECTBO pPabor,
[EMOHCTPUPYIOLLMX, YTO SXMHOKOKKO3 MOXKET NOPaXKaTb BCE TKaHU U
opraHbl Yenoseka [1, 5-7]. YacToTa aXMHOKOKKO3a B Pas3/InyYHbIX CTpPa-
Hax MOXXeT bbITb Pa3IMYHOMN, O4HAKO B MOJHOM MEPE OHa He U3yYeHa.
BmecTe ¢ Tem, 4acToTa BCTPEYAEMOCTM 3TOM NaToNOMMM MUMEET TeH-
JeHumo K ysennyenuto [1, 4, 8], B yacTHOCTY B cTpaHax LieHTpanbHow
Aswnu [1, 8-10]. Mo HeKoTOpbIM co0bLLEHMAM B Pecnybnvke TagxmKu-
CTaH yactota 3N gocturaet 9 cnyyaeB Ha 100 Tbic. HaceneHua [11].
OpfHaKo, peanbHan oueHKa YacToTbl 3 B Pecnybanke TagKMKKCTaH, a
TaKKe gemorpaduueckunii aHanus, K CoXKaneHnto, HEBO3MOXKHbI 13-3a
OTCYTCTBUS MOJIHOLLEHHOW CKPUHWHIOBOW MPOrpaMmbl U CIOXKHOCTM
cbopa M aHanm3a CTaTUCTUYECKMX AAHHDbIX MO CTPaHe.

B paae paboT, NocBALEHHBIX aHaNU3y pe3ybTaTos nedeHns M
OTMeYaeTca NpeBasMPOBaHME MKEHCKOTo Mona cpeau 3aboneslmx
9XMHOKOKKO30M. TaK, K npumepy onybankoBaHHbIM 30-N1eTHMI onbIT
XMPYPTUYECKOro IeYEHNA OCNOXKHEHHOTO 3, NpeacTaBaeHHbIN aBTo-
pamu 13 Mpeunn [12], nokasan, uyto 13 227 naumeHTos B 133 (58,6%)
HabnoAeHWAX BbLM ML KEHCKOTO NoAa, CXOXKMe LUmdpbl NpeacTas-
NeHbl U apyrumun astopamm [13, 14]. Kpome Toro, B HacTosLee Bpema
NONHOLLEHHAA OLEHKA BO3MOXKHOTO npesannposaHua 31 8 3aBUCUMO-
CTV OT N0/1a He NPOBOAMACD.

HecmoTpAa Ha [0CTAaTOMHO XOPOLIO OMWUCAHHYIO KAMHWUYECKYIO
KapTuHy 3aboneBaHua U MeToZoB NedeHns 3, paboT, NOCBALEHHDBIX
onpeaeneHunto KIMHMKO-aemorpadunyeckmx ocobeHHocTel 3abonesa-
HWA ABHO HEAOCTaTOYHO, YTO HE NO3BOANAET B NOSHON Mepe OLEHWUTb
coBpemeHHoe cocTosiHue npobnembl 3N, Tem 6osee, YTO B PasHbIX
CTpaHax KAUHWKO-gemorpaduueckne nokaszatenu 3l pasnnyHbl. B
60/1bLUMHCTBE PAbOT, NOCBALLEHHBIX NIEYEHWUIO 3XMHOKOKKO3a, aHa-
JIU3MPYIOTCA KIMHUKO-Aemorpaduyeckme faHHble, OAHAKO NPUBOAW-
Mble AaHHble ABAAIOTCA KpalHe paspo3HeHHbIMU. Kpome Toro, aHa-
213 3TUX PAKTOPOB ABMAETCA KPaHE BaXKHbIM M TPebyeT TWaTelbHOro
NepUOAMNYECKOr0 NEePEOCMbICIEHMA 419 Pa3paboTKMU KaK CKPUHUHIA
3a00/1€BaeMOCTH, TaK U TAKTUKM NEYEHMA. BaKHbIM acneKToM sBAsAEeT-
CA TaK e M afanTauma AaHHbIX K PeasibHON KAMHMYECKON NpaKTUKe.

LENb UCCNEQOBAHUA

AHaNN3 KAMHWKO-AeMOrpadUYecKUx NapameTpoB y NaLMEHTOB
C HEOC/IOXKHEHHbIM I,

MATEPUAN U METOAbI

B wuccneposaHue 6bino BkAYeHo 182 nauueHTa, onepupo-
BaHHbIX B OTAENEHUW 0bLLel XMpyprn OPOACKOTO MEeAMLIMHCKOMO
ueHTpa Ne 2 um. akagemuka K.T. Tagxmesa ropoga [AywaHbe v oT-
aeneHun xupyprum JleuebHo-AMarHoOCTUYECKOro LieHTPa TaKUKCKO-
ro rocyAapCTBEHHOMO MEANLMHCKOTO YHMBEPCHUTETa UM. AByanu nbHM
CvHO, KOTOpbIM 6blNM BbIMOMHEHbI TOILKO OTKPbITbIE OMEpPaTUBHbIE
BMeLLaTenbCTBa no nosogy 3, B TOM YKcae U € peuuanBHbIMu dop-
Mamm 3abosieBaHuA.
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INTRODUCTION

Liver echinococcosis (LE) is increasingly common in both en-
demic and non-endemic areas of the world. Unfortunately, many
doctors are not enough familiar with this disease, its diagnostic
features, and treatment tactics, which leads to its belated diag-
nosis and increased incidence of complicated LE forms [1]. Echi-
nococcus causes severe hepatic parenchyma damage [2, 3]. As
noted by many authors, the recurrence rate of the disease cur-
rently remains high [1, 4]. Another problem of the disease lies in
the fact that it affects people of young working age [1-6].

Many recent papers demonstrate that echinococcosis can
affect all human tissues and organs [1, 5-7]. The incidence of
echinococcosis in different countries may vary, but it has not yet
been studied in depth. At the same time, the incidence of this
pathology tends to increase [1, 4, 8], in particular in the Central
Asia countries [1, 8-10]. According to some reports, in the Repub-
lic of Tajikistan, the incidence of LE reaches 9 cases per 100,000
population [11]. However, a real assessment of the LE prevalence
in the Republic of Tajikistan, as well as a demographic analysis,
is hampered due to the lack of a full-fledged screening program
and the difficulty of collecting and analyzing statistical data in the
country.

In a number of works on the results of LE treatment, the
prevalence of females among patients with echinococcosis is
shown. For example, a 30-year experience of surgical treatment
of complicated LE in Greece [12] showed that out of 227 patients,
58.6% were females; similar numbers were reported by other au-
thors [13, 14]. So far comprehensive data on the gender-related
LE prevalence are missing.

Despite the well-known clinical picture of the LE and its
treatment methods, there are obviously not enough papers on
the clinical and demographic features of the disease, which does
not allow us to fully assess the current state of the LE problem,
especially since the clinical and demographic indicators of LE are
different in various countries. In most studies on the treatment of
echinococcosis, clinical and demographic data are also provided,
but the results presented are scattered. In addition, the analysis
of these factors is extremely important and requires careful reg-
ular re-evaluation in order to provide morbidity screening and
reconsider treatment tactics. Another important aspect of the
problem is to adjust the obtained data to the realities of clinical
practice.

PURPOSE OF THE STUDY

Analysis of clinical and demographic parameters in patients
with uncomplicated LE.

METHODS

Total of 182 patients operated in the Department of Gen-
eral Surgery of the Municipal Medical Center N2 2 named after
academician K.T. Tadzhiev (Dushanbe), and the Department of
Surgery of the Medical and Diagnostic Center of Avicenna Tajik
State Medical University, were enrolled in the study. All of them
underwent only open surgery for LE, including those with recur-
rent forms of the disease.

There were 81 (44.5%) males and 101 (55.5%) females
among the patients enrolled. The average age was 36.0+1.2
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Mo AaHHbIM MCCNEeAOBaHMA /ML, MyMKCKOro nosa 6oiio 81
(44,5%), »weHckoro — 101 (55,5%). Ux cpepHuii BO3pacT cocTasun
36,0+1,2 net, nofasAstoLLEe YNCNO BONbHBIX ObINO TPYAOCNOCOOHOMO
BO3pacTa. U3 182 nauueHToB NEPBUYHbIN IXMHOKOKKO3 Obl/ BbIABNEH
B 72 (39,6%), peumnams 3abonesaHuna — B 73 (40,1%), COYETAHHBbI 3XM-
HOKOKKO03 — B 37 (20,3%) cnyyasx. 1 cpaBHEHUA Aemorpaduyeckmx
XapaKTEPUCTUK 1 Pe3y/IbTaTOB IeYeHUs BCE NALMEHTbI, BKNOYEHHbIE B
uccnenoBaHwe, bbin pasaeneHbl Ha rpynnbl: NepBUYHbIE KUCTbI (f0 9
cm, 9-15 cm 1 6onee 15 cm), COYETAHHbIE KUCTbI M PELIMAMBHbIE KUCTbI
neyeHu. bbinm N3yyeHbl Takne KAMHUKO-AeMorpaduyeckme nokasare-
NW, KaK MO/, BO3PACT, YacToTa COMYTCTBYHOWMX 3ab0n1€BaHUIA, MeCTo
NPOXKMUBAHMA NALIMEHTOB, Pa3Mep KUCTbI.

B cBOEM MccnenoBaHUM Mbl UCMOAB30BaAM KnaccuduKaumio
9XMHOKOKKOBbIX KMCT no B.Al. Mymosy (1980): nepBuYHbIE KUCTbI —
BMEpPBble AMArHOCTUPOBAHHbIE 3XMHOKOKKOBbIE KWUCTbl MEYeHU; Co-
YeTaHHbIE KUCTbl — 3XMHOKOKKOBbIE KUCTbl NEYEHU W APYrX OpraHoB;
PeLUANBHbIE KUCTbI — peLManBHbIE KUCTbI NeYEHW, AUArHOCTUPOBAH-
Hbl€ NOC/e XMPYPrUYECKOTO IeYeHUs.

CTaTUCTMYECKMIM aHanu3 nposoamacs Ha MK ¢ nomolbto npu-
KnagHbIx nporpamm «Statistica 10» (StatSoft Inc., USA) u «IBM SPSS
Statistics 21» (IBM Corp., USA). BapuaunoHHble pagbl abcontoTHbIX
BE/IMYMH BblNn NpescTaBAeHbl B BUAE CPELHErO 3HAYEHUSA U UX CTaH-
AapTHOM owmnbkn (M1SE), a OTHOCUTENbHbIE BENUYMHBI — B BUAE
yactot/poneit (%). CpaBHeHWe BapUaLMOHHbLIX BEAUYMH abcontoT-
HbIX 3HaYeHul npoBoauan no U-kpuTeputo MaHHa-YWUTHH, a OTHO-
CUTENbHBIX BENUYMH — MO KpuTepwio x> MMpCoHa; B cayyasx, Koraa
yncno HabnogeHun B N0bOM U3 AYeeK YETbIPEXNONbHOMN TabauLbl
2x2 6b1710 MeHee 10, TO NPUMEHANCA METOA X2 ¢ nonpasKol Metca;
npwv cpaBHeHUW 6onee 3 pPALOB NPUMEHANM KPUTEPHIA X2 AN NPOU3-
BO/IbHbIX TabaULL. PasiMuma cunTanncb CTaTUCTUHECKM 3HAYMMbIMMU
npm p<0,05.

PE3YNbTATDI

CpefHuni1 BO3PACT MyXK4MH cocTaBun 35,512,0 neT, a KeHLWMH —
36,4+1,4 net (p>0,05 (=0.439390); Z=-0,77 no MaHHy-YutHu). To ecTb
BO3PACT NaLMEHTOB B 3aBUCMMOCTM OT NOJIA CTAaTUCTUHECKMU 3HAUMMO
He OT/IMYaCA, OAHAKO HEOBXOAMMO OTMETUTb, YTO BCE OHW BbiNN TPY-
JocrnocobHoro Bo3pacta.

CpeaHsas NpofoMKUTENbHOCTL 3aboeBaHusA coctasuna 5,2+0,4
NeT: y My»KunH — 5,510,7 v keHwwH — 4,9£0,5 net. U3yyeHune npogon-
KUTENbHOCTU 3aboneBaHusa I NPOAEMOHCTPMPOBANO OTCYTCTBUE
Pa3MuMA Y UL, MYXKCKOTO WM eHckoro nona (p>0,05 (=0.774505);
Z=0,23 no MaHHy-YWTHuM).

years, the vast majority of patients were of working age. Primary
echinococcosis was detected in 72 (39.6%) cases, recurrent form
of the disease — in 73 (40.1%) cases, combined echinococcosis
(CE) — in 37 (20.3%) cases. To compare demographic character-
istics and treatment outcomes, all patients included in the study
were divided into the groups: patients with primary (<9 cm, 9-15
c¢m and >15 cm), combined and recurrent liver cysts. Clinical and
demographic indicators, such as sex, age, prevalence of concom-
itant diseases, place of residence of patients, and cyst size were
considered.

In our study, we used the classification of echinococcal cysts
according to V.Ya. Glumov (1980): primary cysts — newly diag-
nosed echinococcal cysts of the liver; combined cysts — echino-
coccal cysts of the liver and other organs; recurrent cysts — liver
cysts diagnosed after surgical treatment of the primary cysts.

Statistical analysis was carried out using "Statistica 10" (Stat-
Soft Inc., USA) and "IBM SPSS Statistics 21" (IBM Corp., USA) soft-
ware. Mean values and their standard error (M+SE) were calculat-
ed for the absolute values distributions, and relative values were
shown as shares (%); Mann-Whitney U-test and Pearson's x* test
were applied for their comparative statistics respectively; in cases
if the number of observations in any of the cells of the four-field
2x2 table was less than 10, the x> method with Yates correction
was applied; when comparing more than 3 rows, the x? test was
used for contingency tables. Differences were considered statisti-
cally significant at p<0.05.

RESULTS

The average age of men and women was 35.5+2.0 and
36.4+1.4 years respectively (according to Mann-Whitney U-test,
7=-0.77; p>0.05 (=0.439390)). The average duration of the dis-
ease was 5.2+0.4 years: in men — 5.5+0.7 and in women — 4.9+0.5
years (according to Mann-Whitney U-test, Z=0.23; p>0.05
(=0.774505)).

The average size of the cysts was 102.5+2.7 by 82.5+2.2
mm. Table 1 presents data on the size of cysts in patients from
urban and rural areas.

As can be seen from the presented data, there was no sig-
nificant difference in the size of cysts depending on the place of
residence, however, when comparing the size of cysts between
the sexes, it was found that their diameter was significantly larger
in females (p<0.05; Z=2.04) (Table 2).

Tabauya 1 CpedHue pasmeps! KUCM U 803pacm NAUUEHMO8 8 3a8LUCUMOCMU om Mmecma npoxcusaHus (M+SE; n=182)

(n=130)
OnvHa, mm 100,8+5,4 103,2+3,1
LLnpuHa, mm 81,7+4,6 82,7+2,5
Bospacr, net 33,612,1 37,0£1,4

p
>0,05 (0,501986; Z=-0,67)
>0,05 (0,341819; Z=-0,95)
>0,05 (0,125281; Z=-1,53)

HQMMEHBHMSZ P — CTaTUCTHUYECKaAa 3HaYMMOCTb pa3nww||71 noKasarenein MeXxay ropogom un cenom (ﬂO Kputeputo MaHHa-yMTHVI)

Table 1 Mean size of cysts and age of LE patients from rural and urban areas (M+SE; n=182)

Indicator Urban areas Rural areas
(n=52) (n=130)
Length, mm 100.8+5.4 103.2+3.1
Width, mm 81.7+4.6 82.7+2.5
Age, years 33.6+2.1 37.0+£1.4

p

>0.05 (0.501986; Z=-0.67)
>0.05 (0.341819; Z=-0.95)
>0.05 (0.125281; Z=-1.53)

Note: p — statistical significance of differences in indicators between the patients from urban and rural areas (according to the Mann-Whitney test)
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Tabauya 2 CpedHue pasmepsl KUCM y UL MYH(CKO20 U H(eH-
cKo20 nona (M+SE; n=182)

Table 2 Mean cyst sizes in male and female patients with LE
(M#SE; n=182)

_ My:kumHbl / Men (n=81) ¥eHwmHbl / Women (n=101) p

OnnHa, mm

+
Length, mm 107.6+4.1
LWvpuHa, mm

+
Width, mm 85.9+3.2

98.4+3.5

79.7+3.0

>0.05 (0.119337; Z=1.56)

<0.05 (0.041653; Z=2.04)

NpumeyaHue: p — CTaTUCTMYECKAA 3HAUUMOCTb PA3/INYMIA NOKA3aTENEN MEKIY MYXUMHAMM U XKEHLLMHAMM (N0 KpUTEPUIO MaHHa-YWUTHM)
Note: p — statistical significance of differences in indicators between men and women (according to the Mann-Whitney U-test)

CpesiHui1 pasmep KUCT y BCEX UCCIef0BAaHHbIX MaLLMEHTOB COCTa-
Bun 102,5+2,7 Ha 82,512,2 mm. B Tabn. 1 npeactaBneHbl AaHHbIE N0
pasmepam KUCT M BO3pacTy Y 06cne0BaHHbIX NALLMEHTOB B 3aBUCK-
MOCTM OT MeCTa NPOXKMBaHMA.

Kak BMAHO M3 MpPeACTaBNEHHbIX AAHHbIX, HE BblI0 OTMEeYeHO
CTaTUCTUYECKOW pasHMLLbl B pasMepe KWUCT B 3aBUCMMOCTM OT MecTa
NPOKMBaHMA. TaKKe He BbIABNEHO CTaTUCTMYECKM 3HAYUMBbIX Pa3/Iu-
YUI M NO BO3PACTY NALMEHTOB M3 CENbCKOMN M FOPOACKON MECTHOCTM.
OaHaKo NpU CpaBHEHWUM CPEAHUX PAa3MEPOB KUCT B 3aBUCMMOCTM OT
nona 6b1710 BbIABAEHO, YTO MO LWIMPUHE KUCTbI CTAaTUCTUYECKU 3HAUMMO
6b1AM 6onbLLe y UL, KeHcKoro nona (p<0,05; Z=2,04) (tabn. 2).

AHanusnpya AaHHble O SIOKA/IM3aLUMM 3XMHOKOKKOBOW KMCTb,
Mbl BbISIBU/IW, YTO 3aKOHOMEPHO 60/1ee YacToe NOPaXKeHNE OTMEYEHO
B NpaBoW fone neyeHu, umesluee mecto y 132 (72,5%) naumeHTos.
MopaskeHue nesoi fonu BbiaBneHo y 31 (17%) 1 nopaskeHune obemx
foneit —y 19 (10,4%) 601bHbIX.

Cnenys UenAM Halero UccnefoBaHUA, Mbl CPaBHUAN pa3mepbl
KUCT y ONepupoBaHHbIX Hamu 182 naumeHToB B 3aBUCUMOCTU OT N0A1a
W MecTa NPoXKuBaHus (Tabn. 3).

Kak BUAHO W3 NpeacTaBAeHHbIX AAHHbIX, CTAaTUCTUYECKOMN pas-
HULbI B pa3amepax KUCT B 3aBUCMMOCTH OT MeCTa NMPOXKMBAHUA NaLu-
€HTOB HaMM BbIAB/IEHO He BblN10, YTO MPK CONOCTaBEHUM CO CPeaHeN
NPOAO/KUTENBHOCTLIO 3a001€BaHMA LEMOHCTPUPYET BaKT TOro, YT
60/1bHble 06PALLAIOTCA NPMMEPHO B OAHU U Te Ke CPOKM 3ab0/1eBaHuUA
M CO CXOXKMMM PazMepamm KUCT.

CTpYKTypa U yacToTa COMmyTCTBYOLMX 3aboneBaHuUii npeacTas-
NeHa B Tabn. 4.

Kak BMAHO U3 NpeacTaBieHHON TabauLbl, CONYTCTBYIOWMX 3a-
601eBaHUMN Y KEHLIMH CTATUCTUYECKM 3HAUMMO BbiNo bonblue, Yyem
MyKumH (p=0,002). Hapaay C 3TUM, JKEHLUMH C CONYTCTBYHOLLEN NaTo-
NOTUEN TaKKe CTaTUCTUYECKM 3HAUMMO Oblio 60/blue, YEM MYMKUYMH
(p<0,001), x0TA NO HO30/10TUAM CTATUCTUYECKM 3HAYMMblE Pa3NNUUA
He BblsiBNIeHbl. BmecTe ¢ Tem, u3 182 nauuneHToB 77 — He Umenu Boo6-
LLe HUKAKMX MHTEPKYPPEHTHbIX 3ab01eBaHUiA.

HeobxoaMMO OTMETUTb, YTO 3HAUMTENbHOE NpeobiagaHue yuc-
N1a COMyTCTBYHOLLMX 3aD0NEBAHMI Y UL, JKEHCKOTO NoMa MOXKET 3HaYM-

Tabauya 3 CpedHue pazmeps! KUCM Y AUL MyHCKO20 U
HeHcKoao nona (M+SE; n=182)

Topog, / Urban areas

I'Iap.ame'rp My>KumnHbI HeHWwmHbI
Indicator Men Women
(n=18) (n=34)
OnuvHa / Length, mm 108.7+10.7 96.616.0
WupwuHa / Width, mm 90.249.7 77.314,8
Bospacr / Age, years 33.744.5 33.6+2.3

Analyzing the data on the localization of echinococcal cysts
in the liver, we found that more frequently they were found in the
right lobe (72.5% of cases), less commonly —in the left lobe (17%)
and in both lobes (10.4%).

Following the objectives of our study, we compared the siz-
es of cysts in 182 patients operated by us, depending on gender
and place of residence (Table 3).

As can be seen from the presented data, we did not find any
significant difference in size of cysts depending on the place of
residence of patients, which, when compared with the average
duration of the disease, confirms the fact that the patients of
both groups visited the doctor with similar cyst size and duration
of the disease.

The structure and incidence of concomitant diseases are
presented in Table 4.

As can be seen from the Table 4, the number of concomi-
tant diseases in women was significantly higher (p=0.002) than in
men. At the same time the number of women with comorbidities
was also significantly higher than men (p<0.001); however, no sig-
nificant differences were found between them for the prevalence
of various comorbidities. Out of 182 patients, 77 patients did not
have any concomitant disease.

It should be noted that a significantly higher number of con-
comitant diseases in female patients can significantly affect both
the immediate and long-term results of treatment, as well as
long-term survival in women with LE.

Clinical and demographic data of patients with primary LE
are summarized in Table 5.

As can be seen from Table 5, primary cysts <9 cm in size pre-
vailed in patients with LE and accounted for 47.2% of all cases,
while cysts 9-15 cm in size were found in 38.9% of patients, and
>15 cm —in 13.9% of cases, which together with cysts 9-15 cm con-
stituted 52.8%. The presented results indicate a rather late seeking
medical attention of patients with primary EP in our region.

Additionally, we analyzed the size of primary cysts depend-
ing on gender (Table 6).

Table 3 Cyst size of male and female patients from rural and
urban areas (M+SE)

Ceno / Rural areas

My>KunHbI HeHwmHbI
p Men Women p
(n=63) (n=67)
>0.05 107.2+4.3 99.4+4.4 >0.05
>0.05 84.7+3.2 80.9+3.8 >0.05
>0.05 36.1+2,2 37.9+1,7 >0.05

NpumeyaHme: p — CTaTUCTUYECKAA 3HAUUMOCTb PA3NNUMIA NOKA3aTeNe il MeXAY MyKUYMHAMM U KeHLMHaMK (No KpuTeputo MaHHa-YUTHK)
Note: p — statistical significance of differences in indicators between men and women (according to the Mann-Whitney U-test)
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Tab6auya 4 Yacmoma conymcmayrowseli namonoauu, % (n=182)

MnepToHMyeckas 6onesHb 49
CaxapHblii gnabet 19
3aboneBaHuna cepaua 23
[pyrve 3aboneBaHua 95
Bcero 3aboneBaHuit 100% (186)
Bcero nauueHToB ¢ cOMyTCTBYOLLEN 100% (105)

natonoruemn

My>KumHbI HeHuwmHbI

(n=81) (n=101) o
26,9% (21) 25,9% (28) >0,05 (df=1; x*=0,02)
12,8% (10) 8,3% (9) >0,05* (df=1; x>=0,99)
14,1% (11) 11,1% (12) >0,05 (df=1; x*=0,37)
46,2% (36) 54,6% (59) >0,05 (df=1; x*=1,30)

41,9% (78)
38,1% (40)

58,1% (108)
61,9% (65)

=0,002 (df=1; x>=9,68)
<0,001 (df=1; >=11,90)

TpUMeYaHHe: p — CTaTUCTUYECKasA 3HAUMMOCTb PasaMunin Mexay nonamu (No Kputepuio X2 NMPCOHa; * — No KpUTepHio x> ¢ Nonpaskoit Metca)

Table 4 Incidence of comorbidities in patients with LE, % (n=182)

. Number of
Comorbidity —
Hypertension 49
Diabetes mellitus 19
Heart diseases 23
Other diseases 95
Total diseases 100% (186)
Total patients with concomitant 100% (105)

pathology

Men (n=81)

Women (n=101) p

26,9% (21) 25,9% (28) >0,05 (df=1; x2=0,02)

12,8% (10) 8,3% (9) >0,05* (df=1; x?=0,99)
14,1% (11) 11,1% (12) >0,05 (df=1; x?=0,37)
46,2% (36) 54,6% (59) >0,05 (df=1; x?=1,30)

41,9% (78)
38,1% (40)

58,1% (108)
61,9% (65)

=0,002 (df=1; >=9,68)
<0,001 (df=1; x>=11,90)

Note: p — statistical significance of differences between the sexes (by Pearson's x? test; * — by x? test with Yates correction)

TE/IbHO BAMATD KaK Ha bAnKalLLMe, Tak U Ha OTAANEHHbIE Pe3y bTaThl
NleYyeHus, B TOM YMCIE U OTAANEHHYIO BbIXKMBAEMOCTb.

B Tabn. 5 npuBeaeHbl KNMHUKO-Aemorpaduyeckme xapaktepu-
CTMKM NaLMEHTOB € NepBrYHbIM Il1.

Kak BUAHO W3 Tabn. 5, nepBuYHbIE KUCTbI pasmepom 40 9 cm
npeobnaganv B obLeit cTpyKType u coctaBnanm 47,2%, B T0 Bpems
KaK KucTbl 9-15 cm oTmeyeHbl y 38,9% nauueHTos, a 6onee 15 cm —
B 13,9% HabnoAeHMIN, 4To B Cymme € Kuctamu 9-15 cm coctasuio —
52,8%. MpepacTasneHHble pesybTaTbl FOBOPAT O AOCTATOYHO NO3AHEM
0bpalleHnM NaumMeHToB ¢ NeparyHbIM S B HaLleM permoHe.

Table 6 shows that there is no significant difference between
male and female patients in terms of cysts size, which allows us
to conclude that cyst growth has comparable growth rate in men
and women. However, though there was no significant difference
between the frequency of cysts of different size in male patients
(p>0.05), which was associated with almost the same share of
cysts <9 cm and 9-15 cm in diameter, at the same time, in wom-
en, predominance of cysts <9 cm over cysts 9-15 cm and >15 cm
was significant (p<0.001), which may indicate a more careful atti-
tude of women to their health.

Tabauya 5 KnuHuko-Oemoepaguyeckue aHHbIE NAUUEHMO8 ¢ Nepau4HbIM 1

Mapawerpe L weswe%(n) p

MyKUYMHbI 52,8% (38)

eHWwmHbI 47,2% (34) >0,05 (=0,505; x*=0,44)
CpegfHuii Bo3pacr, net (M1SE) 33,8+1,8

lopog, 25,0% (18)

Ceno 75,0% (54) <0,001 (=0,000; x*=36,00)
CpeaHaa AnnHa Kuctbl, Mm (M+SE) 104,1+4,1

CpegHsasa wupuHa KMcTbl, Mm (M=SE) 81,243,2

Kuctbl 40 9 cm 47,2% (34)

Kuctbl 9-15 cm 38,9% (28) <0,001* (=0,000; x*=19,50)
Kuctbl 6onee 15 cm 13,9% (10)

NpumeyaHwe: p — CTaTUCTUYECKaA 3HAUMMOCTb Pa3NYMIA NoKasaTenei (no Kputepuio x2 NMpcoHa; * — no KpUTepuio X2 418 NPOU3BO/bHBIX TabauL)

Table 5 Clinical and demographic data of patients with primary LE

Indicator

Men

Women

Mean age, years (M+SE)

Urban areas

Rural areas

Mean cyst length, mm (M%SE)
Mean cyst width, mm (M+SE)

Share of patients with cysts <9 cm
Share of patients with cysts 9-15 cm
Share of patients with cysts >15 cm

Value, % (n) p
52.8% (38)
47.2% (34)

33.8+1.8
25.0% (18)
75.0% (54)
104.1+4.1
81.2+3.2
47.2% (34)
38.9% (28)
13,9% (10)

>0.05 (=0.505; x?=0.44)

<0.001 (=0.000; x*>=36.00)

<0.001* (=0.000; x*>=19.50)

Note: p — statistical significance of differences in respective indicators (according to the Pearson y? test; * —according to the ¥? criterion for contingency tables)
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Tabauya 6 [Jonu nayueHmos 8 3a8UCUMOCMU OM pasme-
pO8 nepsuYHbIX Kucm u om nosna, % (n=72)

<9 39.5% (15)
9-15 42.1% (16)
>15 18.4% (7)
b, >0.05 (=0.057; x?=5.76)

Table 6 Distribution of male and female LE patients with
different size of primary cysts, % (n=72)

HeHuWwmHbI
Women (n=34)
55.8% (19)
35.3% (12)
8.8% (3)

P,

>0.05 (=0.164; x*=1.94)
>0.05 (=0.554; x*=0.35)
>0.05* (=0.405; x2=0.70)

<0.001 (=0.000; x*=17.03)

TpumeyaHna: p, — CTaTUCTMYECKaA 3HAUMMOCTb Pa3/IMuMiA NMOKa3aTeNelt MEXAY MyXUMHAMN U EHLWMHAaMK; P, — CTATUCTUYECKas 3HaYMMOCTb Pasanumii NoKasatenen
MeXy PasMepamu KUCT (p, — 1o Kputepuio x? Mupcoka; * — ¢ nonpasko Vetca; p, — o KpUTepuio X2 AR NPOU3BONbHBIX TabML)

Notes: p, —statistical significance of differences in indicators between men and women; p, - statistical significance of differences in indicators between the groups of patients
with various sizes of cysts (p, —according to Pearson's x* criterion; * — Yates correction; p, —according to x’ criterion for contingency tables)

Tabauya 7 [Jonu nayueHmos 8 3a8UCUMOCMU 0m pa3mepos
nepsuYHbLIX KUCM U Mecma npoxcusaHus, % (n=72)

MepBUYHaA KUCTA, CM lopog,
Size of cyst, cm Urban areas (n=18)
<9 61.1% (11)
9-15 27.8% (5)
>15 11.1% (2)
P, <0.01 (=0.006; x*=10.50)

Table 7 Distribution of patients from urban and rural areas with
different size of primary cysts, % (n=72)

Ceno
Rural areas (n=54)
42.6% (23)
42.6% (23)
14.8% (8)
<0.01 (=0.002; x?=12.50)

P,
>0.05* (=0.276; x>=1.19)
>0.05* (=0.403; x?>=0.70)
>0.05* (=1.000; x*=0)

Tpumeyanua: p, — CTaTUCTUYECKARA 3HAYMMOCTb Pa3NIMiA NOKasaTenel MeKAY FOPOACKUMM W CeNbCKUMM KUTENAMM; P, — CTATUCTMYECKAA 3HAYMMOCTb Pa3umii NoKasa-
Tenei Mexay pasmepamu KUCT (p, — no KpuTepuio x* NMipcoHa; * — ¢ nonpaskoit Netca; p, — MO KPUTEPHIO X* 4718 NPON3BO/IbHBIX TabnLL)

Notes: p, — statistical significance of differences in indicators between the patients of urban and rural areas; p, — statistical significance of differences in indicators between
the groups with different size of cysts (p, —according to Pearson's x* criterion; * — Yates correction; p, — according to ¥’ criterion for contingency tables)

[JlononHutenbHo Hamu bbln NPOBEAEH aHaNW3 4OAW NaLMEHTOB
B 3aBUCMMOCTM OT Pa3mMepoB NePBUYHbIX KUCT ¥ OT nosa (Taba. 6).

M3 Tabn. 6 BUAHO, YTO NO pasmepam CTaTUCTUYECKM 3HAYUMBIX
Pa3ANYNIA MEKOY MYKUYMHAMM U XKEHLLMHAMM HET, YTO NO3BONAET 3a-
K/IOUUTD, YTO Y MYMKUMH U Y XKEHLLMH POCT KUCT NPOUCXOAUT OAMHA-
KoBo. OgHaKo 0bpallaeT Ha cebst BHUMaHWe TO, YTO Mbl HE NOAYYUAU
CTaTUCTMYECKM 3HAUYMMbIX PA3NMYMIA MO COOTHOLUEHUAM Pa3MepoB
KWCT Y MYXX4MH (p>0,05), 4TO CBA3AHO C NOYTM OAMHAKOBLIM YUCIOM
KUCT 80 9 cm 1 KUCT ¢ pazmepamu 9-15 cm. B To ke Bpems, y KeHLWuH
YETKO M CTAaTUCTMYECKM 3HAYMMO MPOC/IEXMBANOCL NpeobnasaHve
KncT fo 9 cm (p<0,001) no cpaBHeHuto ¢ kKuctamu 9-15 cm u bonee
15 cm, 4TO, BOSMOMKHO, CBUAETENLCTBOBANO O Honee BHUMATEIbHOM
OTHOLLEHWM ¥KEHLLUMH K CBOEMY 340P0BbIO.

Cneaytowmm warom 66110 BbIABAEHWE LOAW NALMEHTOB B 3aBU-
CMMOCTM OT Pa3MepOoB KMUCT M MecTa NPOXKMUBaHuA (Taba. 7).

AHanus, npuBenEHHbIN B Tabn. 7, NoKasan, YTo No pasmepam
NEPBUYHBIX KMUCT CTAaTUCTUHECKM 3HAYUMBIX Pa3IMUUIN MEXKAY FOPOA-
CKUMM U CENIbCKUMM KUTENAMM HeT. Mpr 3ToM U3 TabanLbl BUAHO, YTO
Y FOPOACKUX KuUTeNel NpeBaanpoBanm KUcTbl 40 9 cm (B 61,1%), B TO
BPEMSA KaK Y CENbCKMX KUTENEN KUCTbI A0 9 CM M KUCTbI 9-15 cm Bblan
B OAMHAKOBOM Konuyectee (no 42,6%). 3T0 CBUAETENLCTBYET O TOM,
YTO A1 TOPOACKMX XKUTenel MeAULMHCKas NOMOLLb, NO-BUAYMOMY,
6blna 6oee AOCTYMHA, YEM B CE/IbCKOM MECTHOCTU.

B Tabn. 8 npuBeaeHbl KAMHUKO-AeMOrpadunyeckme XapaKkTepu-
CTVKM NALMEHTOB C COYETaHHbIM 3XMHOKOKKO30M.

Kak BMAHO M3 npeacTaBneHHbIX B Tabn. 8 AaHHbIX, BbIABAEHO
npeobnagaHne KeHCKOro Noia Npu COYETaHHbIX SXMHOKOKKOBBIX Ku-
CTax neveHu, gocturatowee 70%, YTO NO3BONAET BbIAENMTL KEHCKUA
Mo/, Kak BO3MOXHbIN GaKTOp PUCKA Pa3BUTUA COYETAHHOTO 3XMHO-
KOKKO03a, 1 TpebyeT bonee TuaTenbHoro 0bcnes0BaHMaA U NOUCKa KUCT
ApYyr1x nokanusaumin npu soiasneHun M y xeHwwmH. OgHako fona
MaUMEHTOB KEHCKOro mona ¢ coyeTaHHoi dopmoit IMM cpeam Bcex
BK/IOYEHHDBIX B MCCNELOBaHME KeHIWMH cocTasaana 25,7% (26/101),
YTO CTATUCTMYECKM 3HAUMMO Obio 6oMblie, YemM [0/ MaLMEeHTOB
MYKCKOTO Mosia, KoTopas cocTasnsana 13,6% (11/81) (p=0,043) (taba.
9).
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The next step was to compare cyst size among rural and ur-
ban residents (Table 7).

Table 7 showed that the size of primary cysts did not sig-
nificantly differ in patients from urban and rural areas, although
cysts <9 cm prevailed in urban areas (61.1%), while in rural areas
cysts <9 cm and 9-15 cm were equally common (42.6%). This indi-
cates that city dwellers seem to have more access to health care
than villagers.

Table 8 presents the data on male and female patients with
CE.

Table 8 demonstrates predominance of the female patients
in CE group (70%), which makes it possible to consider female sex
as a possible risk factor for the development of CE, and requires
a more thorough examination and searches for cysts of other lo-
calizations when LE is detected in women. However, the share of
female patients (25.7%, 26/101) in the CE group was significantly
higher than the share of male patients (13.6%, 11/81) (p=0,043)
(Table 9).

Table 10 presents data on distribution of cysts of different
size in male and female patients with CE.

It is noteworthy that in men with combined cysts, diameters
of liver cysts <9 cm predominate compared to the men with larg-
er cysts (p<0.05), while the number of female patients with liver
cysts <9 cm and larger cysts (9-15 cm and >15 cm) was similar.

Table 11 demonstrates the distribution patients from urban
and rural areas with different size of cysts.

Table 11 demonstrates that there were no significant differ-
ences between the urban and rural groups with different size of
the liver cysts, however, in the urban areas share of patients with
cysts <9 cm was prevailing compared to patients with larger cyst
sizes (p<0.05), in contrast to rural residents, who showed similar
number of patients with CE having liver cysts <9 cm and 29 cm.

Table 12 demonstrated the result of assessment of clinical
and demographic data on 73 patients with recurrent echinococ-
cal liver cyst.
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Tabauya 8 KnuHuko-Oemozpaghuyeckue OaHHbIe NAUUEHMOB € CO4EMAHHbLIM IXUHOKOKKO30M

My>K4nHbI

KeHwWuHbI

CpegHuii Bospacr, net (M+SE)
lopoa,

Ceno

CpeaHaa annHa Kuctbl, Mm (M+SE)
CpeaHAna WupKuHa K1cTbl, Mm (M+SE)
Kuctbl 1o 9 cm

Kuctbl 9-15 cm

Kuctbl 6onee 15 cm

p
29,7% (11)
70,3% (26)
36,3+2,5
48,6% (18)
51,4% (19)
102,2+6,3
85,1+4,9
54,1% (20)
27,0% (10)
18,9% (7)

<0,001 (0,000; ?=12,16)

>0,05 (0,8162; x?=0,05)

<0,01* (0,004; =11,27)

NpumeyaHve: p — CTaTUCTUYECKaA 3HAUYMMOCTb Pa3NYMIA NoKasaTeneit (no Kputepuio x2 NMpcoHa; * — o KpUTepuio X2 4nA NPOU3BO/bHBIX TabauL,)

Table 8 Clinical and demographic data of patients with CE

Indicator

Men

Women

Mean age, years (M+SE)

Urban areas

Rural areas

Mean cyst length, mm (M+SE)
Mean cyst width, mm (M+SE)

Share of patients with cysts <9 cm
Share of patients with cysts 9-15 cm

Share of patients with cysts >15 cm

Value, % (n) p

29.7% (11)
70.3% (26)
36.3+2,5
48.6% (18)
51.4% (19)
102.2+6.3
85.1+4.9
54.1% (20)
27.0% (10)

18.9% (7)

<0.001 (0.000; ¥*=12.16)

>0.05 (0,8162; x2=0.05)

<0.01* (0.004; ¥*=11.27)

Note: p — statistical significance of differences in indicators (according to the Pearson y? test; * — according to the ¥? criterion for arbitrary tables)

Tabauya 9 /lonu nayueHmMos ¢ PasauyHbIMU GOPMaMU IXU-
HOKOKKO3a 8 3asucumocmu om nona, % (n=182)

46.9% (38)
39.5% (32)
13.6% (11)

MepBuyHbIl / Primary
PeumamnsHbiin / Recurrent
CoueTaHHbIit / Combined

Table 9 Distribution of patients with various forms of
echinococcosis, % (n=182)

YeHuwmHb!
Women (n=101)
33.7% (34)
40.6% (41)
25.7% (26)

p

>0.05 (0.069; x>=3.30)
>0.05 (0.882; x>=0.02)
<0.05 (0.043; x*=4.11)

NpumeyaHwe: p — CTaTUCTUYECKaA 3HAYMMOCTb Pa3aNYMiA NoKasaTeneit (no kputepuio x? NMupcoHa)
Note: p — statistical significance of differences in indicators between men and women (according to Pearson's x? test)

B 1abn. 10 npescTaBneHo pacnpeaeneH1e naLueHToB B 3aBUCK-
MOCTM OT Pa3MepoB COYETAHHDBIX KUCT U Mosa.

Ob6paluaeT Ha cebsa BHUMaHME TO, YTO Y MYMKUMH C COYETAHHbIMM
KMCTamu npeobiafany AUameTpbl KUCT NeYeHn 2o 9 cm no cpasHe-
HUto ¢ 6onbluMmm pasmepamu (p<0,05), B To BpeMs, Kak YMUC/IO KeH-
LUMH, UMEBLUMX AMAMETP KUCT nedeHn Ao 9 v bonee 9 cm (9-15 cm m
6onee 15 cm) 6b110 OAMHAKOBbBIM.

B 1abn. 11 npescTaBneHo pacnpeaeneHre naLueHToB B 3aBUCK-
MOCTM OT Pa3MepOB COYETAHHDBIX KUCT U OT MeCTa NPOXKMBaHUA.

Tabauya 10 [Jonu nayueHmMos ¢ pasau4HbIMU pasmepamu
coYEMAHHbIX KUCM 8 3asucumocmu om nona, % (n=37)

CouyeTaHHas KUCTa, CM My>KUMHbI

Size of cyst, cm Men (n=11)

<9 63.6 % (7)

9-15 27.3% (3)

>15 9.1% (1)

P, <0.05 (=0.022; x°>=7.64)

As can be seen from Table 12, patients with recurrent cysts
in 50.6% of cases sought surgical treatment for cysts with a diam-
eter 29 cm, similarly to the patients with primary and combined
LE.

Prevalence of recurrent cysts of different size in male and
female patients is shown in Table 13.

As can be seen from Table 13, we did not find any difference
in the prevalence of recurrent cysts in male and female patients.
Moreover, in both men and women, cysts <9 cm predominated,

Table 10 Distribution of male and female patients with
CE with liver cysts of different size, % (n=37)

HeHwmHbI
Women (n=26) P,
50.0% (13) >0.05 (=0.689; x*>=0.16)
26.9% (7) >0.05 (=0.702; x*>=0.15)
23.1% (6) >0.05 (=0.594; x?=0.28)

>0.05 (=0.084; x?=4.96)

MpumeyaHna: p, — CTaTUCTUYECKaA 3HAYUMOCTb Pa3/IMUMIA NOKa3aTe el MeX Iy MyXKUYMHAMM U XEHLLIMHAMM; P, — CTaTUCTUYECKaA 3HAUYMMOCTb Pa3/IMIMii NoKasaTeneil Mek-
Ay TPYNNamu ¢ PasanyHbBIMM PasMepPamm KUCT (p, — MO KpUTepwio X ¢ NonpaBKoii Metca; p, — no KpUTEPMIO X2 415 MPOM3BO/bHBIX Tab/NLL)

Notes:

p, — statistical significance of differences in indicators between men and women; p, — statistical significance of differences in indicators between the groups with

different size of cysts (p, —according to the ¥’ criterion with Yates correction; p, —according to the y* criterion for contingency tables)
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Tabauya 11 /]onu nayueHmMos ¢ pasaudHsIMU Pa3Mepamu co4emaHHbIX

KuCm 8 3q8UCUMOCMU OM Mecma Npoxcueaxus, % (n=37)

<9 55.6% (10)
9-15 27.8% (5)
>15 16.7% (3)
P, <0.05 (=0.039; x?=6.50)

Table 11 Distribution of liver cysts of different size in patients
with CE from urban and rural areas, % (n=37)

Ceno
Rural areas (n=19)
52.6% (10)
26.3% (5)
21.1% (4)
>0.05 (=0.087; x?=4.90)

P,

>0.05 (=0.880; x*=0.02)
>0.05 (=0.787; x*=0.07)
>0.05 (=0.937; x*=0.01)

TNpumeyaHusa: p, — CTaTUCTUYECKas 3HAYMMOCTb Pa3NMLMiA NOKa3aTeNel Mexay ropOAOM 1 CeNoM; P, — CTaTUCTMYECKaR 3HAUMMOCTb Pa3INuMiA MOKa3aTenen mekay pasme-
pamu KT (p, — o KpuTepuio X* C NonpasKoii Metca; p?— no KpuUTepHio X* ANA NPOMU3BONLHBIX TabNLL)

Notes: p, — statistical significance of differences in indicators between urban and rural areas; p, — statistical significance of differences in indicators between groups with
different size of cysts (p, —according to the ¥’ criterion with Yates correction; p,—according to the x* criterion for contingency tables)

Tabauya 12 KnuHuko-Oemoepaguyeckue XapakmepucmuKu 2pynnbl NAQUUEHMOo8s ¢ peyudusHol 3XUHOKOKKOBOU Kucmol neyeHu

I e v

MyX4nHbl

KeHLWwuHbI

CpepaHuii Bospacr, net (M+SE)
lopop,

Ceno

CpeaHaa gAnHa KUcTbl, Mm (MSE)
CpeaHAA WUpKUHa KUCTbl, Mm (M+SE)
o9 cm

9-15 cm

bonee 15 cm

43,8% (32)
56,2% (41)
37,0£2,0
26,0% (19)
74,0% (54)
105,2+4,5
84,2+4,0
49,3% (36)
34,2% (25)
16,4% (12)

>0,05 (=0,136; X?=2,22)

<0,001 (=0,000; y?=33,56)

<0,001* (=0,000; x?=17,79)

NprmeyaHue: p — CTaTUCTUYECKaA 3HAUUMOCTb Pa3NumMii NoKasaTenei (no Kputepuio x2 MUPCOHa; * — No KpUTepuio X ANA NPOU3BONbHBIX TabAMLL)

Table 12 Clinical and demographic data of patients with recurrent echinococcal liver cyst

Indicator

Men

Women

Mean age, years (M+SE)

Urban areas

Rural areas

Mean cyst length, mm (M+SE)
Mean cyst width, mm (MzSE)

Share of patients with cysts <9 cm
Share of patients with cysts 9-15 cm
Share of patients with cysts >15 cm

Value, % (n) p

43.8% (32)
56.2% (41)
37.0£2.0
26.0% (19)
74.0% (54)
105.2+4.5
84.2+4.0
49.3% (36)
34.2% (25)
16.4% (12)

>0.05 (=0.136; x2=2.22)

<0.001 (=0.000; x*=33.56)

<0.001* (=0.000; x*=17.79)

Note: p — statistical significance of differences in indicators (by Pearson's x? test; * — by x? test for contingency tables)

[aHHble Tabn. 11 AeMOHCTPUPYIOT, YTO CTATUCTUYECKM 3HaYM-
MbIX PA3IMYMiA NO pasMeEPaAM MEXAY FOPOACKMMM U CENbCKUMM XKK-
TeNsAMM He BbIN0, OAHAKO Y XKUTeNel roposa UMeNoch CTaTUCTUYECKH
3HaYMMOE NpeBaaMpoBaHMe KUCT ao 9 cm (p<0,05) no cpaBHeHUIO C
APYrMMK pasmepami, B TO BPEMs KaK Y CEIbCKUX XKUTENEN Konude-
CTBO KUCT 10 9 CM, C OAHOW CTOPOHBI, U KUCT 9 cm 1 bonee, ¢ apyroi,
6b1710 NPAKTUYECKM NOPOBHY.

B Tabn. 12 npuBeaeHbl KNMHWUKO-AeMOrpadryeckme xapaktepu-
CTUKM 73 NaLMEHTOB, Y KOTOPbIX ObiaN BbIABAEHbI PELUANBHBIE XM-
HOKOKKOBbIE KUCTbI.

Kak BMAHO 13 Tabn. 12, NauMeHTbl ¢ PeLMANBHbIMM KUCTaMK B
50,6% cny4yaeB 06palLanmch 3a XMPYPruyeckUm e4eHUem Npu KUCTax
anameTpom 9 cm 1 6onee (9-15 cm 1 6onee 15 cm), KaKk M NALMEHTbI C
nepBUYHbIMM U coveTaHHbImK 3.
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and there were significantly fewer cysts 9-15 cm and >15 cm
(p<0.05 and p<0.01 in males and females respectively).

Distribution of patients from urban and rural areas with re-
current cysts of different size is shown in Table 14.

Ratio of recurrent cysts of different size in patients from
urban and rural areas did not reveal any significant differences,
however, it was noteworthy that in rural areas the number of re-
current cysts with a diameter <9 cm prevailed over cysts > 9 cm
(p<0.001), while in the urban areas it was not a case.

DISCUSSION

It should be noted that the study of size of cysts and forms
of the disease (recurrent, combined cysts) depending on the de-
mographic indicators and comorbidities in patients with LE, has
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B Tabn. 13 npeactaBneHo pacnpeneneHne nauyeHToB B 3aBUCH-
MOCTY OT pa3mepoB PeLuAnBHbLIX KUCT U nona.

Kak BuaHO u3 Tabn. 13, pasHuLbl B NpeobnagaHum peumnameHbix
KUCT Y MYXXUMH U KEHLUMH He BbiABNEHO. bonee TOro, y MyXUnH, Kak v
Y KEHLWMH, Npeobnaganm KUCTbl 0 9 CM, M 3HAUUTENbHO BblI0 MEHb-
we KncT pasmepamu 9-15 cm 1 6onee 15 cm (p<0,05 And MyKuuH;
p<0,01 A5 KEHWWMH).

B 1abn. 14 npepcTaBneHo pacnpeaeneHune naumMeHToB B 3aBUCH-
MOCTV OT Pa3MepPOB PELMAMBHbIX KUCT U OT MecTa NPOoXKMUBaHUA.

MccnefoBaHne COOTHOWEHWUA PELMAMBHBIX KUCT Y KuTenei
ropoga v cena no pasmepam He BbIABWUIO CTAaTUCTUYECKM 3HAUMMBIX
pasnnumin, ogHaKko 0bpalano Ha cebs BHUMaHUe TO, YTO Y CEbCKUX
KUTENEN YNCNO PELMAMBHBIX KUCT C AMAaMETPOM A0 9 cm npeobnasa-
No Hag Kuctamu 9-15 cm u 6onee 15 cm (p<0,001), B TO BpemA, Kak y
TOPOZLCKMX KuUTenel NogobHan 3aKOHOMEPHOCTb He bblfia BbifB/IEHA.

OBCYXXAEHUE

Heobxoa¥Mo OTMETUTB, YTO U3yYeHWe Pasanumnii B Aemorpadu-
UECKMX NOKa3aTeNaX U COMyTCTBYIOLLMX 3a601eBaHUAX Y NALUEHTOB C
3N B 3aBUCMMOCTM OT AMAMETPA KUCTbI, HaAMuMA peuuamsa 3abone-
BaHWA W CONYTCTBYIOLLEN KMUCTbI APYrOi NOKaAM3aLmmn Ao HacTosLle-
ro BPEMEHW HEe NPOBOAMNOCH. B 6O/bWKMHCTBE Ny6AMKaLMIA faéTca
JWb aHANW3 COOTHOLUEHUA MONOB, CPEAHEro BO3pacTa M YacToTbl
dopm U ocnoxHeHuit M. Hamu, No JaHHbIM TOPOACKOW U YHUBEP-
CUTETCKOW KAMHMK ropoga [ywaHbe, Bnepsble 6biav U3yyeHbl Takue
KNMHUKO-Aemorpadvyeckme NoKasaTenu, Kak non, Bo3pact, YactoTa
COMyTCTBYIOLMX 3aD0NEBAHMI, MECTO NPOXMBAHWUA NALMEHTOB, pPa3-
MEP KUCTbl. BO3MOKHbBIM HELOCTaTKOM HaLLEro aHann3a ABAAETCA T,
4TO OH He NPOBOAUCA B CPABHEHWUM C AaHHBIMU PErMOHOB pecnybau-
KW. OfHaKO HaMW NpeacTaB/ieHbl AaHHbIE PeasibHOW KAMHUYECKOW
MPaKTUKK, YTO NO3BONAET ONPEAENUTb FPYNNY NALMUEHTOB, CIOKHOCTb
KWCT, oA, Npo6iemMbl AUarHOCTUKM U IeyeHuns 60/bHbIX, KOTopble 06-
paLLAloTCA B CTONMYHbBIE yUpekAeHns pecnybanku. NMpumepom moryT
ObITb faHHble MO 0bLLEeN YacToTe peLmanBa u coyetaHHoro M1 no pe-

Tabauya 13 /losu nauueHmos ¢ pasau4yHbIMU pamepamu
peyudusHbIX KUCm 8 3agucumocmu om nona, % (n=73)

<9 50.0% (16)
9-15 34.4% (11)
>15 15.6% (5)
P, <0.05 (=0.015; x?=8.53)

not yet been undertaken before. Most publications contain data
on sex ratio, mean age, incidence of different forms and compli-
cations of LE. For the first time, based on the data from the mu-
nicipal and university clinics of Dushanbe, we undertook analysis
of such clinical and demographic indicators as gender, age, loca-
tion of residence of patients, incidence of concomitant diseases,
and cyst size. A limitation of our study was the absence of com-
parative data with the other regions of the republic. However, we
present data from real clinical practice, which allows us to analyze
various groups of patients, the complexity of cysts, gender, prob-
lems of diagnosis and treatment of LE patients who visited med-
ical institutions of the capital of our republic. Comparison of our
results with the data on the overall incidence of recurrent LE and
CE in the republic demonstrates that in real clinical practice of
urban institutions, the frequency of patients with recurrent and
combined LE proves to be much higher.

In our study, LE was having slightly higher incidence in fe-
males (55.5%) than in males. This finding is in agreement with the
results of other authors [15, 16]. For example, according to Haluk
M et al (2007), the female to male ratio in LE was 1.6:1 [17].

According to our results, in patients with LE, the incidence of
concomitant diseases was significantly (p<0.05) higher in females
than in males, however, no significant differences were found
in the incidence of particular diseases; while 77 patients out of
182 did not have any comorbidities. It is difficult to compare our
results with the data of other authors due to inclusion of cases
of complicated echinococcosis in many studies, as well as due to
mismatched age groups of patients enrolled in various studies. In
our study, the mean age of patients was 36.0+1.2 years, which
does not allow us to expect a high incidence of any significant
comorbidities, while, for example, in the study of Haluk M et al
(2007) describing the 10-year experience of treatment of patients
with LE in Turkey, average age of patients was 42.3 years. In addi-
tion, other authors found that LE can conditionally have the two

Table 13 Distribution of male and female patients with
recurrent LE with different size of liver cysts, % (n=73)

HeHwmHb!
Women (n=41) P,
51.2% (21) >0.05 (=0.918; x>=0.01)
34.1% (14) >0.05 (=0.984; x*=0)
14.6% (6) >0.05* (=0.832; x>=0.05)
<0.01 (=0.003; x>=12.37)

MpumedaHuna: p, — CTaTUCTMYECKaA 3HAUMMOCTb Pa3NIMiA NOKa3aTeNei MEKAY MyMUMHAMN U XKEHLMHAMK; p, — CTaTUCTUYeCKas 3HaYMMOCTb Pasanumii Nokasatenen
MesKAy pasmepamu KUCT (p, — No KpuTepmio x* NMupcoHa; * — ¢ nonpasKoit Merca; p, = MO KpUTEPMIO X’ ANA NPOM3BONbHBIX TabanL)
Notes: p, - statistical significance of differences in indicators between men and women; p, — statistical significance of differences in indicators between patients with
different size of cysts (p, — according to Pearson's x’ criterion; * — Yates correction; p, — according to x, criterion for arbitrary tables)

Tabauya 14 /[lonu nayueHmos ¢ pazau4HsIMU pasmepamu peyuousHbIX

KUCM 8 3a8UCUMOCMU OM MECMA NPOXUBAHUSA (%, n=73)

PeuupusHasa Kucra, cm
Size of cyst, cm

Topog,
Urban areas (n=19)

<9 47.4% (9)
9-15 31.6% (6)
>15 21.1% (4)
b, >0.05 (=0,224; x?=3,00)

Table 14 Distribution of patients from urban and rural areas
with recurrent cysts of different size, % (n=73)

Ceno
Rural areas (n=54) Py
50.0% (27) >0.05 (=0.945; x>=0)
35.2% (19) >0.05 (=0.997; x>=0)
14.8% (8) >0.05 (=0.786; x2=0.07)

<0.001 (=0,000; x?=15,17)

I'IgmmeanMﬂ: pl_ CTaTUCTMYECKaAa 3HAYMMOCTb paanwmﬁ noxaaaTeneﬁ mexay MyXYnMHamn 1 KeHWwWnHamu; pz— CTaTUCTMYECKaA 3HaYMMOCTb pa3nw-|m7| nouasaTeneVl MeX-
Ay pasmepamu KUCT (p, — O KpUTepHIo X’ C onpasKoit Netca; p, = MO KPUTEPHIO X* 4718 NPON3BO/IbHBIX TabNLL)

Notes: p, — statistical significance of differences in indicators between patients from urban and rural areas; p, - statistical significance of differences in indicators between
patients with different size of cysts (p1 —according to the ¥’ criterion with Yates correction; p, —according to the ¥’ criterion for contingency tables)
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cnyb/1Ke, OAHAKO B pPeasibHOM NPAKTUKE FOPOACKUX YUpERAeHNM Ya-
CTOoTa 06paLLeHNa NaLMEHTOB C PeLMAMBHBIM M codeTaHHbIM I, Kak
NOKa3aNo Halle UCCae0BaHNe, ropasao Bbille.

B Hawem uccnefoBaHUM HECKONbKO yalue dM Obin OTMEYEH Y
JINL, KeHCKoro nona (55,5%), Ha CXOMecTb B COOTHOLUEHUM BCTpeya-
emocTi 3l Mexay Nonamm TaK Ke OTMeYaeT U pag ApYrMx aBTOpPoB
[15, 16]. Hanpumep, no gaHHbim Haluk M et al (2007), oTHoweHune
YEHCKOTo nona K Myxckomy npu 3 cocrasmno 1,6/1 [17].

Mo AQHHBIM Halero uccaefoBaHua, y naumeHTos ¢ 31 yacToTa
COMYTCTBYIOLLMX 3a60/1€BAHMIA Y KEHLUMH OKa3aiacb CTaTUCTUYECKM
3HauMMO (p<0,05) 6onbLue, YeM Y MYKUYMH, OAHAKO MO HO30/10MUAM
CTaTUCTUYECKM 3HAUMMbIe Pa3/iMuMA He BblABAEHbI. BmecTe ¢ Tem, 13
182 nauueHToB 77 He UMenu BOOBLLE HUKAKMX MHTEPKYPPEHTHBbIX 3a-
60n1€eBaHNI. CNOKHOCTb aZianTaLyMy NOMYYEHHbIX HAMM AAHHbIX K MU-
POBbIM KpaiiHe C/I0XKHa M3-3a 0COBEHHOCTEN BKNOYEHUA BO MHOTUE
paboTbl MALMEHTOB C OC/IOMKHEHHBIM 3XMHOKOKKO30M, @ TaKKe BO3-
PacTHOW KaTeropuei BbIGOPKK. TaK, B HALLEM UCCAEL0BAHUM CPeaHWIA
BO3PACT NaupeHToB coctasun anwb 36,0+1,2 net, 4to He no3sonaert
0XMAaTb 3HAYUTENbHOM YACTOTbl KaKUX-TMBO 3HAYMMbIX UHTEPKYP-
PEHTHbIX 3a60/1€BaHMI, B TO BPEMSA KaK, K Npumepy, B paboTe Haluk M
et al (2007), npoaHanu3npoBaBwmMX 10-1eTHUI OMNbIT IeYEHUA NaLu-
eHToB ¢ 3N B Typumu, NOKa3aHo, YTo cpeaHUii BO3pacT B60/bHbIX bbin
42,3 roga. Kpome Toro, aBTopamu 6bi10 yCTaHOBAEHO, YTo I MoXKeT
MMeTb YCNOBHO A,8a NWKa 3a60/1€BaEMOCTU B 3aBUCUMMOCTM OT BO3pac-
Ta — 370 o1 30 A0 40 1 ot 50 Ao 60 net [17]. Mo AaHHbBIM e MyNb-
TULLEHTPOBOrO UccaefoBaHUsA, nposeaéHHoro Sinem Al et al (2020),
cpeaHuit BospacT naumeHnTtos ¢ 3N coctasun 45,4+17,4 net [18]. Mo
[aHHBIM KIMHUKM MHCTUTYTa 0BLei U HEOTNIOXKHOM XMPYpPruv UM,
B.T. 3aiueBa HAMH YkpauHsbi B nepuog, ¢ 2008 no 2018 rr. y 56 60n1b-
HbIX € I (KeHWMH — 57,1 %), cpeaHWUI1 BO3PacCT NaLMEHTOB COCTaBUA
48,0+2,3 roga [19]. B cuctematmyeckom ob3ope Dany T et al (2013)
6blN10 MOKa3aHO, YTO CpeaHWi BO3PacT naumeHToB ¢ M coctaBun
okono 40 net [20]. Bce BbilwenpuBeagHHbIE AaHHbIE AEMOHCTPUPYHOT
0c0b6EHHOCTb YacTOThI BCTpevaemocTu 3 B 6onee Monogom sBospacte
B ycnoBusax Pecny6inku TagKMKMCTaH.

CpepgHas NpoAoMKUTENbHOCT 3ab0N1eBaHUA B COOTHOLLEHMU
MY}KUMHbBI/>KEHLMHbI  COCTaBMNa COOTBETCTBEHHO 5,510,7/4,910,5
JIeT, MpU 3TOM CpeaHue PasMepbl KUCT y BCex nauueHToB (n=182)
6b1n1 paBHbl 102,512,7 Ha 82,512,2 MM. AHANIM3 Pas/IMUHbIX UCCNeA0-
BaHMM no 3 He NO3BONAET CAeNATb ONPEAENEHHBIN BbIBOA O CTPYK-
Type 4yacToTbl 06pPaLLAEMOCTM U NPEBA/IMPOBAHMA LMAMETPA KMUCT.
Tak, No AaHHbIM UcCnegoBaHMa 3apmByatckoro MO 1 coasr. (2021),
[AMaMeTP IXMHOKOKKOBbIX KWCT (65 maumeHToB) BapbMpoBan oT 3 Ao
20 cm 1 B cpegHem coctasun 8,2+3,7 cm [21], a B paborte Florin Z et
al (2019), ocHoBaHHOM Ha aHanu3e fevyeHns 33 naumeHTos ¢ I, npu
CPaBHEHWUM ABYX PA3HbIX FPYNN pa3mep KUCT coctasun 6,62 n 7,23 cm
[22]. CxoMe faHHble C NOYYEHHbIMM HAMM pe3y/ibTaTaMu No pasme-
Py KMCT NpescTaBneHbl B cTaTbe aBTopos 13 CamapkaHaa [23], paboTa
KOTOPbIX OCHOBaHa Ha onbiTe neveHuns 371 601bHoro ¢ 3, M3 KOTopPbIX
y 311 (83,8%) naumeHToB 3aboneBaHue 6biN0 BbIABNEHO BNEPBbIE, U
y 60 (16,2%) 60/1bHbIX 3XMHOKOKKO3 6bl/1 peLanBHbIM. Kak BblfBUM
aBTOPbI, B OCHOBHOM npeobnasanv 60/bHble C OAUHOYHBIMM Napas-
UTapHbIMU KUCTaMM NeyeHn — 278 (74,9%), MHOXKECTBEHHbIE KUCTbI
neyeHu BcTpeyanuch B 93 (25,1%) HabntogeHumax. Mpu aTom pasmepbl
KWUCT neyeHn 6biam ot 5 go 30 cm, 58,5% cnyyaeB coCTaBuM NaLm-
€HTbl € Kuctamm oT 5 go 10 cm. B Hawem ke uccnegosaHum mns 182
NauMeHTOB NepPBUYHbIN IXMHOKOKKO3 bbin BbisBNeH Yy 39,6%, peunavs
—y 40,1%, coyeTtaHHbIl —y 20,3% nauuneHToB. BmecTe ¢ Tem, YactoTa
nepsuyHoro 3NN B Hawem UccnefoBaHUMM Oblna 3HAUUTENBHO MEHb-
Wwe, a peunamBHbIX KUCT bonblie. JaHHblii GaKT CBUAETENbCTBYET O
60/1bLUe 0bpalLaemMOCTV B HALLKM KNMHUKM NALLMEHTOB CO CNOMKHbIMMU
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incidence peaks: at the age of 30 to 40 and 50 to 60 years [17].
According to the multicenter study conducted by Sinem Al et al
(2020), the average age of patients with LE was 45.4+17.4 years
[18]. Among 56 patients with LE (women — 57.1%) treated the
clinic of the Institute of General and Emergency Surgery named
after VT. Zaytsev (NAMS, Ukraine) in 2008-2018, average age was
48.0+2.3 years [19]. A systematic review by Dany T et al (2013)
showed that the average age of patients with LE was around 40
years [20]. All the above studies demonstrate older age of pa-
tients by the time they were diagnosed with LE compared to the
Republic of Tajikistan.

The average duration of the disease in the male and female
patients was 5.5+0.7 and 4.910.5 years respectively, while the
overall average cyst size was 102.5+2,7x82.5+2.2 mm. Analysis of
data from different studies does not allow us to draw a definite
conclusion regarding prevalence, treatment and diameter of cysts
in patients with LE. Thus, according to a study by Zarivchatsky MF
et al (2021), the diameter of echinococcal cysts in 65 patients var-
ied from 3 to 20 cm (mean 8.23.7 cm) [21]. Florin Z et al (2019),
based on data on 33 patients with LE, when comparing two dif-
ferent groups, found that the size of cysts was 6.62 and 7.23 cm
[22]. Our data on the cysts size are in accordance with a study
on 371 patients with LE [23], 83.8% of which were having prima-
ry disease and 16.2% — its recurrent form. Single liver cyst was
found in 74.9%, multiple liver cysts were diagnosed in 25.1% of
cases. Liver cysts size varied from 5 to 30 cm; 58.5% of patients
had cysts from 5 to 10 cm in diameter; 20.3% of patients had a
combined form of the disease. In our study prevalence of primary
LE was significantly less, while recurrent cysts were much more
common. This observation demonstrates higher frequency of pa-
tients with complicated cases in our clinics and their preference
to be treated in the medical institution of the urban areas.

Our study showed that there was no significant differ-
ence between patients from urban and rural areas in terms of
mean cyst size, although cysts <9 cm prevailed in urban areas
(p<0.01), while in the rural areas cysts 2 9 cm in diameter pre-
vailed (p<0.01) This finding may also indicate that medical care
was more accessible for in the urban areas’ residents compared
to the rural areas. Our finding that in the rural areas large primary
cysts (> 9 cm in diameter) were more common (52.8%) than cysts
<9 cm, indicate delay in seeking medical attention. At the same
time, men, who are probably more careless about their health,
predominate among those who did not seek medical attention in
time. It should be noted that liver echinococcal cysts are often
diagnosed at later stages, when complications development is in
process. We also found that in 46% of cases, patients seek medi-
cal attention (surgical treatment) with cysts 9-15 cm, and in 19%
— exceeding 15 cm. In male patients with combined form, cysts
<9 cm were predominant (p<0.05), while the number of women
with cysts <9 cm and 29 c¢cm in diameter was the same. Consid-
ering the above and taking into account a rather slow growth of
cysts, it can be assumed that if cysts were diagnosed with mean
diameter <5 cm, the mean age of patients would significantly de-
crease [20].

For the first time, we discovered the predominance (70%) of
female patients with combined hydatid liver cysts, which allows
us to presume that female sex is a risk factor for the development
of CE, and a thorough examination and searches for cysts of other
localizations are required when LE is detected in women. More-



I'yros MK c coasm. Heoc105KHEHHDIN DXMHOKOKKO3 IeJeHN

BECTHMK ABUMILIEHHEI
Tom 23 = No 4 * 2021

CNYYaAMM U UX NPEANOYTEHUEM IEUUTBCA B YCIOBUAX FTOPOLCKOTO Me-
JONLMHCKOTO yUpexaeHua.

B Halem nccnesosaHnm 6bI10 YCTAHOBAEHO, YTO MO pa3mepam
KMCT CTaTUCTUYECKM 3HAYUMBIX PA3INUNIA MEKAY TOPOACKUMM U Cenb-
CKUMM XKUTENAMM HET, XOTA Obl/I0 06HAPYKEHO, YTO NPOLLEHT KUCT A0
9 cM y FrOpOACKUX uTenei npesanvposan (p<0,01), B To Bpems, Kak
Y CENIbCKUX XKUTEeNel NpesasnmpoBany KUcTbl 9 cm u 6onee (p<0,01).
370, BO3MOXKHO, CBUAETENLCTBYET O TOM, 4TO A/1A FOPOACKMX KuUTenen
MeLMLMHCKaa nomoLub bbina bonee fOCTYNHA, YEM B CEIbCKOM MeCT-
HocTh. OfHaKO HaMM YCTaHOBNEHO, YTO KPYMHbIE NePBUYHbIE KUCTbI
(9 cm 1 Bonee) BcTpeyanuch yatle (B 52,8% ciyyaes), YTo cBUAETENb-
CTBOBa/I0 O NO34HEM 06paLLEeHWM 33 NOMOLLBHO. [Ty 3TOM «60/IbLIOI
BKNMaZ» B N03aHee obpalleHne BHECAU MYKUMUHbI, KOTOPbIE, BEPOAT-
HO, bonee HEBPEKHO OTHOCATCA K CBOEMY 340p0Bbl0. Heobxoaumo
OTMETUTb, YTO, 334aCTYH0, SXMHOKOKKOBbIE KUCTbI NEYEHU AUArHOCTU-
PYIOTCA Ha NO3AHUX CTaAUAX U, HEPEAKO, MPU UX OCNIOKHEHMAX. TaK e
HamK 6bINI0 YCTAaHOBAEHO, YTO B 46% Cnyyaes NaLueHTbl 0bpaTuanch
33 MeAVLMHCKOV MOMOLLbHO (XMPYPrUYecKoe IeYeHe) € pa3mepamu
Kuct 9-15 cm, 1 B 19% — npesbiwatowmmm 15 cm. Obpaluaet Ha cebs
BHUMaHWE TO, YTO Y MY}KUYMH C COYETAHHBIMM KUCTamMKM Npeobnasanv
AnameTpbl KUCT Ao 9 cm (p<0,05), B TO BpeMSA, KaK YUC/IO SKEHLUMH,
UMEBLLMX AMAaMeTp KUCT A0 9 cm 1 9 cm 1 6onee, ObIN0 0AMHAKOBBIM.
YunTbIBaA BbILLEN3NIOKEHHOE U AOCTAaTOMHO MeAJIEHHbIN POCT KMUCT,
MOXXHO NPeLNO0XKNUTb, YTO NP BbIABIEHUN KUCT B CPeAHEM A0 5 cm,
CpesHuil BO3PaCT NALMEHTOB MOMKET 3HaUUTENIbHOCTb YMEHbLLWUTHCA
[20].

Hamu Bnepsble 6blN0 ycTaHOBAEHO NpeobnagaHne eHCKoro
nona MpW COYETaHHbIX 3XMHOKOKKOBbLIX KUCTax MeyeHW, JOCTUrato-
wee 70%, YTO NO3BONAET BbIAEUTb KEHCKUIA NOJ, KaK GaKTOP pUCKa
pa3BUTUA COYETAHHOTO SXMHOKOKKO3a, U TpebyeT bonee TLaTenbHOro
o6cnenoBaHUA U NOMCKA KUCT APYrUX OKaAM3aLMii Npu BbisIBIEHUM
3N y *eHwmH. Kpome TOro, OKOI0 NONOBUHBI NALMEHTOB C COYETAH-
HbIMWM KMCTaMM NeYeHn 0bpaLlanmch ¢ pasmepamm KUCT 9 cm 1 bonee.
WccnepoBaHve COOTHOLWEHWA PELMANBHBIX KUCT Y XKUTenel ropoga u
cena rno pasmepam He BbIIBUIO CTAaTUCTUYECKU 3HAUMMBIX Pa3/INUMA,
Of}HAKO Y CENbCKMX XKUTENEeW YNCNO0 PELMANBHBIX KUCT AUAaMETPOM A0
9 cm npeobnagano Hag kuctamm 9 cm n 6onee (p<0,001), B To Bpems,
KaK Yy FOPOACKMX KUTENe MMEeNach TEHAEHUMA NpeobrafaHusa peuy-
[VBHbIX KUCT pasmepamu 9 cm u bonee.

3AKNIOYEHUE

MpoBeAEHHbLIN aHasM3 NPOAEMOHCTPUPOBA/ NOPAXKEHUE IXU-
HOKOKKO30M MEYEHN NNL, MOJIOZOr0 BO3PacTa, CPeAHMIM BO3pacT Ko-
TopbIx coctasun 36,0+1,2 net. OTMeYeHa BbICOKaA YacToTa obpaLle-
HUS 33 XMPYPTUYECKOW NOMOLLbIO MALMEHTOB C KUCTamu BO/bLUMX U
TUraHTCKMX Pa3mepoB. HeHCKIMiA N0, BOSMOXKHO, ABAAETCA GaKTOPOM
PWCKa COMETAHHOTO 3XMHOKOKKO3a NeYeHMu.

over, about half of patients with combined liver cysts visited the
doctor when the cysts were 2 9 cm in diameter. In addition, anal-
ysis revealed that the share of patients with recurrent cysts of
various diameter in the urban and rural areas did not significant-
ly differ, however, in rural areas, the number of recurrent cysts
<9 c¢m in diameter prevailed over the cysts 2 9 cm in diameter
(p<0.001), while urban areas’ residents showed a trend towards
increased frequency of recurrent cysts with a diameter 29 cm.

CONCLUSION

This investigation demonstrated predominance of LE in
young people (mean age 36.0+1.2 years). A high frequency of ap-
plications for medical care in patients with large and giant cysts
was noted. The female gender may be considered as a risk factor
for combined LE.
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DAKTOPBI PUCKA 1 KAMHNYECKUE ITPOABAEHNSI MUKOBAKTEPMO3A
AET’KNX. CUCTEMATUYECKNUN OB30P

T.X. AMIPOBA!, I1.B. TIETPOB!, /1.B. PEBDKOBA? ®.C. I[TIETPOBA'3, 1.B. TIETPOBA'?, A.A. AABMYXAMETOB*®

1 Kadeapa dbymaamenraasnoit meaumnst, Mapuiickiit rocyaapersenmsiit yuusepenrer, Vomkap-Oaa, Poceniickas deaeparius

2 Kadeapa 6uoaornu, Mapuiicknii rocyAapcTseHHbL yHusepcutet, Vomkap-Oaa, Poceniickas ®eseparys

3 Baxrepuoaoriaeckas aabopatopust, PecriybankaHcknii mpoTuBoTySepKya8snbit ancnancep, VMonikap-Oaa, Poceniickas ®esepars

4 Kadeapa obujecTBeHHOTO 340pOBbsI 11 OpraHU3anun 3apasooxpanenns, Kasanckuit TOCYAapCTBEHHBIN MeAuInHCKMiT yauBepcuTeT, Kazann, Poccuiickas Pe-
Aeparust

5 HayuHO-KAMHIYeCKUIT LIEHTP IPeU3UOHHOI U pereHepaTusHO Meanuunbl, Kasancknit (ITpusoaxkckuii) Gpegepaabubiii ynusepcuret, Kasann, Poccuitckas
Degepanus

Hacrosuiee uccnefoBaHue ABAAETCA CUCTEMATUYECKMM 0630POM C MeTa-aHaIM30M GpaKTopoB pUcKka M1KobakTepunosa nérkux (MJ1) n 3abonesaHui,
KOTOpble OKa3blBaOT BAUAHME HA BO3HUKHOBEHME, KIMHUYECKUE NPOABAEHUA U 3TUONOTUIO UcCaeayemoit HbeKLMU. ABTOpammM 6bin npounsseséH
oTbop uccnesfoBaHui. MOUCK UCCne0BaHUI NPOBOAMACA Ha aHIZIMIMCKOM M PYCCKOM A3bIKaX B 3/1eKTPOHHbIX 6a3ax AaHHbIx PubMed, Web of Science,
Cochrane Library, eLibrary c aHann3om ccbloK U3 HalgeHHbIX cTaTeit. OTOMpPanuch cTaTbk, ony6IMKOBAHHbIE B TEYEHWE BPEMEHHOrO 0Tpe3Ka ¢ 2000
no 2020 rogpl. MonyyeHsl cneayiolwme pesynbtatbl. KypeHve: npu onpeseneHnn TonbKo AByX rpagaumnii Gaktopa (NaumeHT KypuT UaK He KypuT)
4acToTa BO3HUKHOBEHMA MJ1y KypAawmx ntogei Bapbuposana ot 13,8+0,03% o 71,2+0,06%. Tybepkynés: yactota 60abHbIX ¢ MJ1 1 Ty6epKynésom
cocTasuna ot 6,7+0,01% po 17,610,02%. XpoHuyeckas 0b6CTpyKTUBHaA BonesHb nérkmx (XOB/): yactota M1y ntogeit ¢ XOBJ/1 onpeaensnacs B cpes-
Hem B 11,2+0,01%. BpoHx03KTaTUYeCKan 60ne3Hb: YacToTa BPOHX03KTaTUYeCKo BonesHn y 6oabHbIX MJ1— 30,1+0,02%. CaxapHbiit AuabeT: yactoTa
60/1bHbIX MJ1 1 caxapHbIM AMabeTom B OAHOM rpynne uccaefoBaHuii coctasuna 6,7+0,01%, a B apyroit — 17,620,02%. OHKonormyeckune 3abonesanus:
4acToTa TakMX NauneHToB onpeaenunnack ot 17,1+0,04% po 50,0+0,07% cnyyaes. BUY-uHdeKuma n MJ1: yactota o6HapykeHHoro MJ1y nogeit ¢ BUY
onpegensnach B cpegHem 8,9+0,01%. Hannume Kawna npu MJ1: YacToTa NaLMeHTOB ¢ JaHHbIM CUMITOMOM B NepBOV rpynne coctasuna 46,2+0,07%,
BO BTOpOM rpynne — 88,910,02%. KposoxapKaHbe npu M/1: 4acToTa NaLMEHTOB C AaHHbIM CMMNTOMOM onpeaensnace oT 3,8+0,03% go 30,1+0,02%
cnyyaes. PeHTreHonornyeckme npossneHus odaros npu MJ1 BcTpeyanuch ¢ yactoToit ot 42,3+0,04% no 100%. Hanbonee 3HauMmas ponb B 3TUONO-
TV NPUHAZNEKUT BUAAM HETybepKynE3HbIX MUKODaKTepUii: meaneHHopacTywmm M. avium complex v 6oicTpopactywmm M. abscessus complex, M.
chelonae, M. fortuitum.

Kniouesble cnoBa: Mukobakmepuos nézkux, HemybepKynésHole MUuKobakmepuu, KAUHUYECKUe NPoAsaeHUs, hakmopsl puckKa.

Ona umtuposanmua: Amuposa TX, Metpos MB, Poixkosa /1B, Metposa ®C, Metposa /1B, AnbmyxameToB AA. ®aKTopbl pUcKa U KAMHUYECKUE NPOABAEHUA
MUKoBaKTepro3a NErkux. Cuctematmyeckuin 063op. BecmHuk AsuyeHHsl. 2021;23(4):567-78. Available from: https://doi.org/10.25005/2074-0581-2021-23-
4-567-578

RISK FACTORS AND CLINICAL MANIFESTATIONS OF LUNG MYCOBACTERIOSIS.
SYSTEMATIC REVIEW

T.KH. AMIROVA', I.V. PETROV’, L.V. RYZHOVA?, E.S. PETROVA'?, L.V. PETROVA"?, A.A. ALMUKHAMETOV*?

1 Department of Fundamental Medicine, Mari State University, Yoshkar-Ola, Russian Federation

2 Department of Biology, Mari State University, Yoshkar-Ola, Russian Federation

3 Bacteriological Laboratory, Republican Tuberculosis Dispensary, Yoshkar-Ola, Russian Federation

4 Department of Public Health and Healthcare Organization, Kazan State Medical University, Kazan, Russian Federation

5 Scientific and Clinical Center for Precision and Regenerative Medicine, Kazan (Volga Region) Federal University, Kazan, Russian Federation

The present study is a systematic review with a meta-analysis of risk factors for lung mycobacteriosis (LM) and diseases that influence the incidence,
clinical manifestations and etiology of the infection under investigation. The authors made a selection of papers. The search for papers was carried
out in English and Russian in the PubMed, Web of Science, Cochrane Library, elibrary electronic databases with the analysis of references from the
articles found. Articles published from 2000 to 2020 were selected. The following results are obtained. Regarding smoking: with the two gradations of
the factor (the patient smokes or not), the incidence of LM in smokers varied from 13.8+0.03% to 71.2+0.06%. Regarding tuberculosis: the incidence
of LM and tuberculosis ranged from 6.7+0.01% to 17.6£0.02%. Regarding chronic obstructive pulmonary disease (COPD): the incidence of LM in
patients with COPD was determined on average at 11.2+0.01%. Regarding bronchiectasis: the incidence of bronchiectasis in patients with LM is
30.11£0.02%. Regarding diabetes mellitus: the frequency of patients with LM and diabetes mellitus in one study group was 6.7£0.01%, and in the
other — 17.6+0.02%. Regarding malignancies: the frequency of such patients was determined from 17.1+0.04% to 50.0+0.07% of cases. Regarding HIV
infection and LM: the incidence of detected LM in patients with HIV was determined on average at the level of 8.9+0.01%. Regarding cough in LM:
the frequency of patients with this symptom in the first group was 46.2£0.07%, in the second group — 88.910.02%. Regarding hemoptysis in LM: the
frequency of patients with this symptom ranged from 3.8+0.03% to 30.1+0.02%. X-ray manifestations of lesions in LM occurred with a frequency of
42.310.04% to 100%. The most significant role in etiology belongs to non-tuberculous mycobacteria species, such as slow-growing M. avium complex,
and fast-growing M. abscessus complex, M. chelonae, M. fortuitum.

Keywords: Lung mycobacteriosis, nontuberculous mycobacteria, clinical manifestations, risk factors.

For citation: Amirova TKh, Petrov IV, Ryzhova LV, Petrova FS, Petrova LV, Almukhametov AA. Faktory riska i klinicheskie proyavleniya mikobakterioza
lyogkikh. Sistematicheskiy obzor [Risk factors and clinical manifestations of lung mycobacteriosis. Systematic review]. Vestnik Avitsenny [Avicenna Bulletin].
2021;23(4):567-78. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-567-578
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LLENb UCCNEQOBAHUA

MpoBecTu cucTemaTyeckuii 063op dakTopos pucka MJ1 ¢ yué-
TOM COMYTCTBYIOWMX MHPEKLMOHHBIX M HEMHEKLMOHHBIX 3abonesa-
HUI, 3TMONOTUM, HANUYWA/OTCYTCTBUA BPEAHbIX MPUBLIYEK.

MATEPUAN U METOAbI

CtpaTtervsa noucka u otbop MccneaoBaHUM 3aKNOYaUCh B Crie-
ayrowiem. MpoBoanacA NOUCK UCCAEA0BAHNUI HA aHIIMIICKOM U pyC-
CKOM fi3bIKaX C MCMOb30BAHNEM 3/1IEKTPOHHbIX 6a3 AaHHbIX PubMed,
Web of Science, Cochrane Library, elibrary ¢ aHanusom ccblioK 13
HalAeHHbIX cTaTei. OTOMPanUCh CTaTbu, ONy6ANKOBAHHbIE B TEYEHME
BpemeHHoro oTpeska ¢ 2000 roaa no 2020 roga.

KpuTepum BKAKOYEHWA B AaHHbIA cucTeMaTUYeckuin 063op:

e MccnenoBaHue AOMKHO COAEPIKATb Pe3y/bTaTbl M3yYeHUs
(baKTOPOB PUCKa M KNMHUYECKKE npossaeHna M.

*  WccnenoBaHue OOMKHO OTHOCWTBLCA K TWUMAM: KOropTHOE
WM «CNYYaii-KOHTPObY.

e PesynbTaTbl UCCNEA0BAHMI KaXA0ro GaKkTopa pPUCKa AOMK-
Hbl ObITb NPeACTaBNEHbI OTHOLEHMEM LwaHcoB (OLL) ¢ 95%
[0BEpUTENbHBIM MHTEpBanom (OW) uau cogepxatb He-
06paboTaHHble AaHHblE, AOCTAaTOYHble ANA NPOBeAeHUA
nocneayoLmx pacyéTos.

KpuUTepUM UCKNIOYEHUA: UCCAEA0BAHUA HA MMBOTHbIX, OMNMca-
HUA KAMHUYECKMX Ciyyaes, pedepaTbl, maTepuanbl KoHbepeHuui,
MOBTOPHbIE Ny6ANKaLMK, 0630pbI.

MOWCK AaHHbIX UCTOYHMKOB NMUTEpPaTypbl BblA NpoBeAEH Tpe-
MA MCccaeaoBaTeNsMu. B caydae Hanuuua pasHoriacuii no nosogy
BK/IFOYEHUA HANAEHHbIX UCCNIEA0BAaHUIM B aHANN3, peLleHne O BKIO-
UEHWUU WM He BK/OYEHUM B paboTy NPMHMMANOCh Ha OCHOBaHWUM
KONNErMaNbHOro peLleHns ¢ y4acTMem YeTBEPTOro sKcnepTa 13 Uunc-
Nla aBTOPCKOTO Ko//ieKTvBa. [lBoe uccnemosarenei s 4ncia asTopos
HacTosLwe paboTbl NPOBOAW/IN CTAaTUCTUUECKYIO 06PabOTKY U MHTEp-
NPEeTaLmIo NONYYEHHBIX JAHHbIX.

Otbop nybnuKaumMit B HACTOALWMKA CUCTEMATUYECKUN 06-
30p NpoBOAMACA B TpW 3Tana. [Mepsblii 3Tan BKAYan B cebs no-
WCK WCTOYHMKOB /IMTEPATypbl C WMCMONb30BAHUEM K/HOYEBbIX C/0B
«lung mycobacteriosis», «non-tuberculous mycobacteria», «clinical
manifestation of lung mycobacteriosis», «<mycobacteriosis risk factors»
(BN aHMOA3BIYHBIX CUCTEM [aHHbIX), «MUKODAKTEPMO3 NETKUXY,
«HeTY6epKyNE3Hble MUKOBaKTEpPUMY, «KAMHUYECKME MpPOABNEHUA
MUKOBaKTEPMO3a», «aKTopbl PUCKa MUKOBaKTepunosa» (4N pyccko-
A3bIYHBIX CUCTEM LaHHbIX). [anee aBTopamu NPOBOAMU/ICA KPYYHON»
0TbOp cTaTel C y4ETOM Ha3BaHWIA U KNKOYEBbIX CIOB abCTPAKTOB Ha Co-
OTBETCTBME KPUTEPUAM UCCNEA0BAHUA, B pe3ynbTaTe KOToporo us 197
nyb6avKaumii 6oino otobpaHo 52, n3 Hux 10 aybauposanu apyr apyra.
Ha cnegytouiem 3Tane HACTOALWErO UCCNEA0BaHUA aBTOpPaMu bblan
NPOCMOTPEHbI aHHOTaLMK/pe3tome/abeTpakTbl 42 cTaTeit U UCKAHO-
yeHbl 20 WcCnesoBaHMIA, KOTOpble HE COOTBETCTBOBANM KPUTEPUAM
BK/IOYEHMA B LaHHbIV cUCTEMATMYeCcKmMiA 0630p. Ha 3akniounTeibHom
3Tane aBTOPbI HACTOALLETO UCCNEL0BAHMA U3YUW/IN NOSHbIE TEKCTbI 22
paboT Ha COOTBETCTBME KPUTEPUAM BKIOUEHUA U CMIUCOK IUTEPATYPbI
Ha HaNnYMe peneBaHTHbIX UCTOYHMKOB NTEPATYpPbI. B AaHHbIN cucte-
MaTUYecKuit 0630p B UTOre BOLWAW 8 MccnesoBaHMiA (puc.).

CneslyeT OTMETUTb, YTO AaHHble auTepatypbl no MJ1 manoumc-
NeHHbI.

ABTOpbI HACTOALWLETO CMCTEMATMYecKoro ob63opa npeaBapu-
Te/IbHO MPOaHaNM3UPOBaAN OTOBpaHHblEe MccnenoBaHua (Tabn. 1)
C V3B/IEYEHMEM BbIXOAHbIX AAaHHbIX, TAKMX KaK: MepBblii aBTop, rog,
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PURPOSE OF THE STUDY

Conduct a systematic review of LM risk factors, taking into
account concomitant infectious and non-infectious diseases, eti-
ology, presence/absence of bad habits.

METHODS

The search strategy and selection of studies were as follows.
A search for studies published in English and Russian language us-
ing PubMed, Web of Science, Cochrane Library, eLibrary electron-
ic databases with analysis of references from the articles identi-
fied. Articles published between 2000 and 2020 were selected.

Criteria for inclusion in this systematic review:

¢ The study should contain the results of the study of risk
factors and clinical manifestations of LM.

e  The study must be of the type: cohort or case-control.

e  The results of studies for each risk factor should be pre-
sented as an odds ratio (OR) with a 95% confidence in-
terval (Cl) or contain raw data sufficient for subsequent
calculations.

Exclusion criteria: animal studies, case reports, abstracts,
conference proceedings, republished materials, reviews.

The search for these literature sources was carried out by
three researchers. In case of disagreement about the inclusion of
the chosen papers, the decision to include or not to include was
made on the basis of a collegial decision with the participation
of the fourth expert from the team of authors. Two researchers
from authors’ list carried out statistical analysis and interpreta-
tion of the obtained data.

The selection of publications for this systematic review was
carried out in three stages. The first stage included a search for
literature sources using the keywords “lung mycobacteriosis”,
“non-tuberculous mycobacteria”, “clinical manifestation of lung
mycobacteriosis”, “mycobacteriosis risk factors” (for English lan-
guage data bases), «<MMKODaKTepPMO3 NETKNX», KHETYDEPKYNE3HbIE
MUKOBAKTEPUUNY», KKNIMHUYECKME NPOABNEHUSA MUKOBaKTEPMO3a»,
«daKTopbl pucka MUKobakTepuosa» (for Russian language data
bases). Further, the authors carried out a “manual” selection of
articles, taking into account the titles and keywords of the ab-
stracts, for compliance with the research criteria, as a result of
which 52 out of 197 publications were selected, of which 10 du-
plicated each other. At the next stage of this study, the authors
reviewed the abstracts/summaries/abstracts of 42 articles and
excluded 20 studies that did not meet the criteria for inclusion in
this systematic review. At the final stage, the authors of this study
examined 22 full texts papers for compliance with the inclusion
criteria, and the list of references for the presence of relevant
literature sources. This systematic review ultimately included 8
studies (Fig.).

It should be noted that literature data on LM are scarce.

The authors of this systematic review pre-analyzed select-
ed papers (Table 1) extracting full references, such as first author,
year of publication, country of the study, study design, sample
size.

All the results presented in selected publications were
combined according to various risk factors, such as smoking,
pulmonary form of the disease, clinical symptoms with various
manifestations, history of tuberculosis, bronchiectasis, diabetes
mellitus, HIV, as well as the presence of the symptoms, such as
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ny6aMKaumm, cTpaHa UCCNef0BaHWA, AU3alH UCCNeL0BAHMA, pasMep
BbIOOPKM.

Bce pesy/ibTaThl, NpeacTaBaeHHble B BbIOPaHHbIX MyBAMKaLMAX,
6b1AM 06bEAMHEHDI N0 Pa3INYHLIM GpaKTOpam PUCKA: HaNUUMe Kype-
HUWA, NéroyHas Gopma, KAMHMYECKas CUMNTOMATUKA C PasNnyHbIMU
NPOSABAEHUAMM, Hannume TybepKynésa B aHaMHe3e, BPOHXO3KTATH-
yeckas 6one3Hb, caxapHblit Anabet, Hannume BUY, a Takke Hannume
CUMMTOMOB: KallAs, KPOBOXapKaHbA MPU AMATHOCTMKE AAHHOTO 3a-
6oneBaHuA. K Tomy e 6blM paccMoTpeHbl cnyyan MJ1, Bbi3BaHHble
Pa3/IMYHBIMM BUAAMU MUKODAKTEPHIA.

B AaHHOM cucTemaTMYeckom ob3ope Kaxaoe uccnesosaHue
oLieHnBanochk no wkane Hotokacn-OtTaBa [1] aAna uccnenoBaHuii Tuna
«CNY4Yai-KOHTPONb» U KOTOPTHBIX UCCNeA0BaHMI. KauecTBeHHbIM cun-
TaNoCb UCCNEA0BaHME C OLEHKOM B 7 naun 6onee 6annos (Taba. 1).

Mccneayemblit maTepuan npeacrasneH 8 Hebosblom o6béme
no KonnyecTsy NybaMKaLumi, B CBA3M C YEM 418 OLLEHKM (GaKTOpOB pu-
CKa M 4acTOTbl KAMHUYECKMX NpOoABAeHWI MJ1 6bin MCNONb30BaH Cne-
JyIOLWWMI cTaTUCTYeCcKniA aHanms [10, 11].

B nepsyto o4epesb, paccMaTpMBanacb OAHOPOAHOCTb NOJYyYeH-
HbIX PE3Y/IbTAaTOB M3 Pa3/IMYHbIX CTaTel (MCNONb30BasCA KpUTEPHiA X?
ANA Tabaunw, conpaxéHHocTM). B cnyyae ogHOPOAHOCTM AaHHBbIX, T.e.

cough, hemoptysis in diagnosis of this disease. In addition, cas-
es of LM caused by various types of mycobacteria were consid-
ered.

In this systematic review, each study was rated using the
Newcastle-Ottawa scale [1] for case-control and cohort studies. A
study with a score of 7 or more was considered qualitative (Table
1).

As number of publications included in this study was small,
therefore, the following statistical analysis was used to assess risk
factors and the frequency of clinical manifestations of LM [10,
11].

First of all, the homogeneity of the results obtained from
various articles was considered (the ¥* criterion was used for
contingency tables). If data were homogenous, i.e. when the pre-
sented results on any one risk factor/clinical manifestation did
not differ (significance of differences was assessed at p<0.01),
then the data from the reviewed articles were combined, with
subsequent assessment of the frequency and its error (in %) of
mycobacteriosis occurrence in the presence of a certain risk fac-
tor/clinical manifestation.
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Tabauya 1 Xapakmepucmura omobpaHHbIX U NPOAHAAU3UPOBAHHLIX cmamel

Yucno =
CpegHuit
o uccneposaH- Hanunune OueHka
AwunsaitH BO3pacTt Mon daKTopbl
CrpaHa HbIX * CMMNTO-  KayecTBa
nuccnepoBaHUA NaLMEHTOB  MYX/KeH pUCKa ok
NaLMeHToB C MoB B 6annax
(8 rogax)
Mn
Murcia-Aranguren Ml
et al, 2001 [2] Konymbus KOropTHOe 286 35 251/35 7 - 7
. HOxHan 1,2,3,4,5,
Kim J et al, 2015 [3] p— KoropTHoe 68 68 39/29 67 B, B 8
Figueroa CJ, 2015 [4] CLLA KOropTHOE 52 67 17/35 1,3,5,6 A B, B 7
Duan H et al, 2016 [5] Kutan KOropTHoe 109 52 57/52 1,2,3,4,5 A B 7
Kim C et al, 2017 [6] tOxHan chyHan- 128 61 79/49 1 A B 8
Kopesa KOHTPO/b
I[.;r]n AYH et al, 2018 CuHranyp KOropTHoe 485 70 301/184 L é’ ?;' 4 - 7
Huang H-L et al, 2019 TaBaHb KoropTtHoe 43 62 17/26 12,34, - 7
[8] 5,6
Al 1 G el ZATAY Kurait KOropTHOE 142 47 88/54  2,3,4,5,7 A BB 7

[9]

Mpumeyanus: * — pakTopsl pucka: 1 — KypeHue, 2 — Tybeprynés, 3 — xpoHundyeckan o6CTpyKTUBHaA B6onesHb NEMKMX, 4 — BPOHX03KTaTMUeCKas 6onesHb, 5 — caxapHbiii anaber,
6 — oHKosIOrMYeckme 3abonesanns, 7 — BUY-uHdekupmsa; ** — Hannume cumntomoB: A — Kalwesib, b — KpoBoxapKaHbe, B — peHTreHON0rMYecKe NPOAB/IEHNS 04YaroBs; «-» —

[laHHbIe OTCYTCTBYIOT

Table 1 Characteristics of selected and analyzed articles

Stud Number of
Included studies Country desi ‘:‘ examined pa-
€ tients with LM
Murcia-Aranguren Ml .
etal, 2001 [2] Colombia cohort 286
Kim J et al, 2015 [3] S cohort 68
Korea
Figueroa CJ, 2015 [4] USA cohort 52
oD ) i el 20 China cohort 109
(5]
Kim C et al, 2017 [6] south case control 128
Korea
I[_|7r]n AR izl e Singapore cohort 485
I[-;;ang H-Letal, 2019 Taiwan cohort 43
[Z:]ang ) el Ay China cohort 142

Mean age Sex Quality
. . « Presence of
of patients (male/  Risk factors symptoms** grade
(years) female) ymp (points)
35 251/35 7 - 7
1,2,3,4,5,
68 39/29 67 B, C 8
67 17/35 1,3,56 A B,C 7
52 57/52 1,2,3,4,5 A B 7
61 79/49 1 A B 8
70 301/184 1,2,3,4,5,7 - 7
62 17/26  1,2,3,4,5,6 - 7
47 88/54 2,3,4,5,7 A B,C 7

Notes: * — risk factors: 1 — smoking, 2 — tuberculosis, 3 — COPD, 4 — bronchiectasis, 5 — diabetes mellitus, 6 — malignancies, 7 — HIV infection; ** — the presence of

symptoms: A — cough, B — hemoptysis, C — radiological manifestations of foci;

Korga npefcrasneHHble AaHHble MO Kakomy-11Mbo ogHomy dakTopy
PUCKA/KAMHWUYECKOMY MPOABAEHUIO HE PasnMyanucb (3Ha4MMOCTb
pasnunuuin oueHusanach npu p<0,01), To npoBoaMnoc, 06beauHeHe
ZlaHHbIX M3 PAaCCMOTPEHHBIX CTaTel C NocieAyHoLLe OLEHKOM YacToTbl
n eé oWwn6bKM (B %) BO3HUKHOBEHWA MMKOOAKTEpMO3a NPY HaMumMm
onpeAenéHHoro GakTopa PUCKa/KAMHUYECKOrO NPOABAEHUA.

B Tom cyyae, ecivm matepuan pasnnyHbIX ctateid bbin HeogHo-
POAEH, T.e. YacToTbl 60/1bHbIX MJ1 1 conyTcTByOWMM GaKTOpOM pu-
CKa (KypeHMWe, Hannume caxapHoro auabeta, Tybepkynésa v np.), T0
npoBoAMNOCh 06beanHEHUEe CTaTeN CO CXOAHBIMU pacnpeaeneHus-
MU. Pasnnumnsa mexay BblaeNeHHbIMM rpynnamu bblam CTaTUCTUYECKM
BbICOKO 3Hauumbl (p<0,001), B TO Bpems KaKk pacnpeaeneHus BHyTpu
rpynnbl ofHopoaHbI (p>0,05). s KaxKaoii BblAeNeHHOM rpynnbl oLe-
HWBANACh YAcTOTa M eé oLUNOKa.
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—no data

If the results in various articles was heterogeneous, i.e. fre-
quency of patients with LM and a concomitant risk factor (smok-
ing, co-morbidity with diabetes mellitus, tuberculosis, etc.), then
articles with similar distributions were combined. Differences
between the selected groups were statistically highly significant
(p<0.001), while distributions within the group were homoge-
neous (p>0.05). For each selected group, the frequency and its
mean error were estimated.

RESULTS

As mentioned above, this systematic analysis is comprised
of 8 studies that included data on the pattern of the develop-
ment of LM in 1313 patients.
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PE3YNbTATbI

Kak 6b1710 CKasaHo BbllE, B A@HHbINA CUCTEMATUYECKMIA aHaNn3
OblNM BKNIOYEHDI 8 UCCNIEA0BAHUIA, KOTOPbIE BK/IKOYaNW B ceba AaH-
Hble 0 xapaKkTepe pa3sutna M/1y 1313 nauueHTos.

BanAaHue KypeHusa Ha passutue M/l

[laHHble 0 BANAHWUM KypeHUs Ha pa3BUTME MUKODaKTepHUanbHOM
MHQEKUMM paccmaTpmBanunch B 6 ctatbax [3-4, 5-8]. B 3 ucTOYHMKaxX
OLLEHMBANNCh TONBbKO KypALLME U HEKypALLME NaLMeHTbl. B apyrux 3
nyb6AUKaUMAX LONOJHUTENBHO YYMTbIBAANUCH ObIBLUME KYPUABLUMKM.
KAnHWYecKas KapTMHA B Pa3NNYHbIX CTaTbAX JOBOIbHO NPOTUBOPEYN-
Bas. Tak, Npu onpegeneHnn ToNbKO ABYX rpajaumnii daktopa (naum-
€HT KYPUT MU He KYPUT), YacToTa BO3HUMKHOBEHUA MUKOBAKTEpMO3a Yy
KypALmMX Ntogei Bapbuposana ot 13,810,03% [5] zo 71,2+0,06% [4].

Mpwv BblaeNeHUN TPEX rpagaumnii dakTopa (KypAWMiA, HeRyps-
UMM, BbIBLUMIA KYPUABLUMK) YacToTa BO3HMKHOBEHMA M1y KypALmMX
nopen coctasasna ot 7,030,04% [8] mo 19,610,02% [7]. Y 6biBmx
KYPUNBLLMKOB YacTOTa BO3HMKHOBEHWUA MMKODaKTepMO3a B PasHbIX
ycnosusx namensercs ot 4,7+0,03% [8] po 34,4+0,04% [7].

BauaHue Ty6epKynésa Ha pa3sutue M/

BnunaHue TybepKynésa Ha passutne MJ1 nsyyanocob B 6 UCTOY-
HuKax [3-5, 7-9]. AHanu3 AaHHbIX NOKasan, YTo YacToTa H6O/bHbIX C
MMKODOaKTEPNO30M U TyDepKyNE3om, No pesynbTaTaM O4HMX uccne-
fposateneit [3-5, 9], onpegenanach Kak 6,7+0,01%, Toraa Kak y apyrux
aBTOPOB [7, 8] 3TOT }Ke noKasaTesb coctasun 17,620,02%.

BanaHue XOBJ1 Ha pa3sutue M/

M3yueHne sananHuna XOBJ1 Ha pa3sutne MJ1 paccmaTtpmBanach B
6 cTatbax [3-5, 7-9]. MonyyeHHble pe3ynsTaThl HbIIM OAHOPOLHBIMM
BO BCex uccnenoBaHuax. Yactora M/ y ntogei ¢ XOB/ coctasuna B
cpesHem 11,2+0,01%.

BausHue 6poHxo3aKTaTMUecKoi 60ne3HU Ha pa3BuTtue MJ1

BansaHne BpoHx03KTaTMUecKon 6onesHun Ha passutne MJ oT-
meyanoch B 5 nybaunkaumsx [3, 5, 7-9]. MpoaHannsnpoBas npescTas-
NeHHble AaHHble, He0BX0AMMO OTMETUTb, YTO YacToTa BPOHXO3KTa-
TUYecKkor 6onesHn y 6oNbHbIX MUKODAKTEPUO3OM, COMMACHO PAAY
nccnegosarenei [3, 7, 9], onpegenunnacs 8 30,1£0,02% cnyyaes, xoTs
Apyrymu yuéHbimu [5, 8] Hannume aToro conyTcTaytowwero 3abonesa-
HWS yKa3blBanoch Bcero B 5,910,02% HabatoaeHUN.

BauaHue caxapHoro guaberta Ha pa3sutue M/

MonyyeHHble pe3ynbTaTbl MO caxapHOMY AMabeTy coBMafatoT ¢
[JaHHbIMM MO Ty6epKynésy (06bEMbl BbIBOPOK B 06OMX CyYasnx OKa-
3a/1cb 0AMHaKoBbIMM). Hannume caxapHoro auabeTa, Kak conyTcTay-
toLero 3aboneBaHus, y naumeHTos ¢ MJ1 paccmaTpusanocs B 6 uccne-
noBaHuAXx [3-5, 7-9]. AHanM3 AaHHbIX NOKa3as, YTo YacToTa 6oNbHbIX
M/ 1 caxapHbim guabeTom B O4HOW rpynne uccneaosaHuin [3-5, 9]
cocTtasuna 6,7+0,01%, a B gpyroi [7, 8] — 17,6+0,02%.

Hanuuune oHKonornveckux 3abonesaHui npu M/

Cnyyaum pasBuTUA MUMKOBAKTEPMO3a M OHKONOTMYECKMX 3abone-
BaHMI U3y4anuch B 3 cTaTbsX. B 2 uccnenosaHusx [3, 8] yactota Takux
nauueHToB onpeaenunacs 8 17,1+0,04% cnydasx, B TpeTbelt pabote
[4] 8 50,00,07%.

BUY-uHdpekyna n MN

Hannune BUY-uHdpekumm npu MJ1 oTmeyanocs B 3 uccnenosa-
HusX [3, 7, 9]. MonyyeHHble pe3ynbTaTbl OblM OL4HOPOAHBIMU BO BCEX
nccnegosaHusx. Yactota obHapyxeHHoro My ntogeii ¢ BUM onpe-
aensanaco B cpeaHem B 8,910,01% cnyyaes.

Hanunuue kawna npu M
MpucyTctBue Kawnsa npu MJ/1 usyyanocs B 4 nybankaumsx [4-6,
9]. BblnK BbIABAEHbI ABE rPYNMbl UCCNEA0BAHUI (cTaTel) ¢ pasHoi

Effect of smoking on the development of LM

Data regarding the effect of smoking on the development
of mycobacterial infection were considered in the 6 papers [3-4,
5-8]. Three sources evaluated only smokers and non-smokers.
The other 3 publications additionally included ex-smokers. The
clinical picture in various articles is rather contradictory. Thus,
when determining only two gradations of the factor (smoker/
non-smoker), the incidence of mycobacteriosis in smokers varied
from 13.8+0.03% [5] to 71.2+0.06% [4].

When selecting three gradations of the factor (smoker/
non-smoker/former smoker), the incidence of LM in smokers
ranged from 7.0£0.04% [8] to 19.6+0.02% [7]. In ex-smokers, the
incidence of mycobacteriosis under different conditions varies
from 4.7+0.03% [8] to 34.4+0.04% [7].

The impact of tuberculosis on the development of LM

The impact of tuberculosis on the development of LM was
studied in 6 papers [3-5, 7-9]. Data analysis showed that the
frequency of patients with mycobacteriosis and tuberculosis,
according to the results of some researchers [3-5, 9], was deter-
mined as 6.7£0.01%, while in other authors [7, 8] the same indi-
cator was 17 .6£0.02%.

The impact of COPD on the development of LM

The study of the influence of COPD on the development of
LM was considered in 6 papers [3-5, 7-9]. The results obtained
were homogeneous across all studies. The frequency of LM in
people with COPD constituted 11.2+0.01%.

Effect of bronchiectasis on the development of LM

The influence of bronchiectasis on the development of LM
was noted in 5 publications [3, 5, 7-9]. Analysis of the presented
data showed that bronchiectasis in patients with mycobacteriosis,
according to some researchers [3, 7, 9], was found in 30.1+0.02%
of cases, although other scientists [5, 8] discovered this concomi-
tant disease only in 5.9+0.02% of observations.

Influence of diabetes mellitus on the development of LM

The results obtained for diabetes mellitus coincide with the
data for tuberculosis (sample size in both cases was the same).
The presence of diabetes mellitus as a concomitant disease in pa-
tients with LM was considered in 6 papers [3-5, 7-9]. Data analy-
sis showed that the frequency of patients with LM and diabetes
mellitus in one group of studies [3-5, 9] was 6.7+0.01%, while in
the other [7, 8] - 17.6+0.02%.

The presence of malignancies in LM

Mycobacteriosis comorbidity with malignancies was studied
in the 3 articles. In 2 studies [3, 8], its prevalence was 17.1+0.04%,
while in the 3™ study [4] — 50.0£0.07%.

HIV infection and LM

Incidence of HIV infection in LM was observed in 3 studies
[3, 7, 9]. The results obtained were homogeneous across all stud-
ies. The average frequency of detected LM in patients with HIV
was 8.9+0.01%.

Cough in patients with LM

Incidence of cough in LM has been studied in 4 publications
[4-6, 9]. Two groups of studies (articles) were identified based on
varying incidence of cough. In the first group [4], the frequency of
patients with this symptom was 46.2+0.07%, in the second group
[5, 6, 9] it was 88.9+0.02%.
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YacToTOM HaNMUMA Kawwns. B nepsoii rpynne [4] yacToTa NaLMEHTOB C
ZJaHHbIM cMMNTOMOM cocTaBuna 46,2+0,07%, Bo BTOpoOi rpynne [5, 6,
9] — 88,9+0,02%.

KpoBoxapkaHbe npu M/

Hannune KposoxapkaHba npu MJ1 paccmatpusanocb B 5 uc-
cnefoBaHuAXx [3-6, 9]. B pesynbTate aHanu3a 6blaM onpeaeneHbl Tpu
rpynnbl paboT: B nepsoit rpynne [4] 4acToTa NauUMEHTOB C AaHHbIM
cumnTomom cocTtasuna 3,810,03%, Bo BTopoli [3] — 16,810,04%, B Tpe-
Tbel [5, 6, 9] — 30,1+0,02%.

KnuHMYecKkas cuMnNToMaTUKa C PEHTITEeHONOTMYECKUMU

npoasneHnamu ovaros npu M/

PeHTreHonorMyeckne npossaeHns o4aros npu MJ1 paccmaTpu-
Ba/NCb B 3 cTaTbAX [3-4, 9]. AHa/M3 NOKa3as, YTo fAaHHOE NPosBieHNe
MOMKET BCTPeYaTbeA ¢ yactotoi ot 42,3+0,04% [9] mo 100% [3-4].

HeTy6epKynésHble MmKkobakTepumn (HTM), Bbi3blBatoLLmeE KAUHW-
YecKkue NposABAEeHUA, NOAPA3LENAIOT HA ABe IPYNNbl — MealeHHopa-
CTywme 1 BbicTpopacTyLme.

MepaneHHopacTywme mMUKobaktepumu

M3 meaneHHOPaCTyLWmMX MUKODaKTepUil, Heobxoaumo Bblae-
nntb M. avium complex (MAC), KOTopbIi1 paccmaTpuBanca B 6 uccne-
foBaHusaAx [2, 4, 5, 7-9]. B xoae aHanun3a 6bian BbISBNEHbI TPU Fpynnbl
pacnpeneneHnid YactoT nauneHTos ¢ MAC: B nepsoit rpynne [2, 5, 9]
4acToTa MaUMEHTOB C [laHHOM 3TMonorunen coctasuna 5,0+0,0%, Bo
BTOpOM [4, 8] —71,6+0,05%, B TpeTbeii [7] — 18,810,02%.

AHanu3 oTobpaHHbIX Ny6AMKaumMii nokasan, yto nomumo M/,
BbI3BaHHOro MAC, oTmeyannch 50 ciyyaes, 3TMONOTMEN KOTOPbIX AB-
nanuce 14 snaos megneHHopactywmx HTM. Ocobo xoueTcs OTMETUTD
Tpu uccnepoBanus [5, 7, 9], aBTopamu KoTopbix bbiam onncaHbl 10 Bu-
[10B MUKObaKTepwit (Tabn. 2).

Takune NpoTMBOpPEYMBbIE AaHHble MOTYT ObiTb OOBACHEHbI He-
CKONBbKUMM ycnoBuaMM. OZHUM M3 BO3MOMKHbIX GaKTOPOB ABAAETCA
HecoBepLleHHas MeToaMKa amarHoctuku HTM. [pyroii BO3MOMHOM
NPUYKHOM MOTYT BbiTb Hebo/bLIMe 06BbEMBI BbIGOPOK, T.€. YUC/IO Na-
LLMEHTOB C BblfiBNE€HHbIMU HTM.

BbicTpopactywme HTM
B 5 uccnepoBaHusx 6b110 BbisiBseHO 10 BUAOB ObICTPOPACTYLLMX
HTM [3, 5, 7-9]. Kim J et al (2015) oTmeTMAM Hanbonbluee Konnye-

Hemoptysis in LM

Incidence of hemoptysis in LM was considered in 5 studies
[3-6, 9]. As a result of the analysis, three groups of papers were
identified: in the first group [4], the frequency of patients with
this symptom was 3.840.03%, in the second [3] — 16.8+0.04%, in
the third [5, 6, 9] — 30.1+0.02%.

Clinical symptoms with radiological manifestations of

fociin LM

X-ray manifestations of lesions in LM were considered in the
3 articles [3-4, 9]. The analysis showed that this manifestation can
occur with a frequency of 42.310.04% [9] to 100% [3-4].

Non-tuberculous mycobacteria (NTMs), which cause clinical
manifestations, are divided into two groups: slow- and fast-grow-
ing.

Slow-growing mycobacteria

Among slow-growing mycobacteria, M. avium complex
(MAC) was described in 6 studies [2, 4, 5, 7-9]. The analysis re-
vealed three groups of frequency distributions of patients with
MAC: in the first group [2, 5, 9] its incidence was 5.0£0.0%, in the
second [4, 8] — 71.6% 0.05%, in the third [7] — 18.8+0.02%.

The analysis of selected publications showed that in addi-
tion to LM caused by MAC, there were 50 cases, the etiology of
which was associated with the 14 types of slow-growing NTMs.
Three studies should be particularly noted [5, 7, 9], the authors of
which described 10 species of mycobacteria (Table 2).

Such conflicting data can be explained by several reasons.
One of the possible factors is the imperfect method of diagnosing
NTM. Another possible reason could be small sample sizes, i.e.
number of patients with identified NTMs.

Fast growing NTMs

In 5 studies, 10 types of fast-growing NTMs were identified
[3, 5, 7-9]. Kim J et al (2015) noted the largest number of myco-
bacteria species — 8, while in other 4 publications, the authors
identified 2-3 NTM species each: M. abscessus complex, M. che-
lonae and M. fortuitum.

Tabauya 2 Yacmoma mukobakmepuosa, 8b138aHH020 MedaeHHopacmywumu HTM (ykazaHa yacmoma ¢ owubkod, %)

_ Duan H et al, 2016 [5] Lim AYH et al, 2018 [7] Zhang H et al, 2020 [9]
M. kansasii 19,3+0,05 57,310,04 10,7+0,04
M. gordonae 0,0 23,410,03 19,6+0,05
M. intracellulare 79,0+0,05 0,0 67,9+0,06
[Opyrve Buabl MMKobakTepuin* 1,8+0,02 17,310,03 1,8+0,02
O6bEM BbIGOPKM 57 150 56

Mpumeyanusa: * — K apyrum Bugam baktepuit otHocatca: M. terrae, M. lentiflavum, M. simile, M. haemophilum, M. xenopi, M. szulgai, M. scrofulaceum. O6beanHéHHble

AYerkn YKa3blBakOT Ha OTCYTCTBUE Pa3HULbI MeXAY Y4aCTOTaMun

Table 2 incidence of mycobacteriosis caused by slow-growing NTMs (M+m, %)

Type of mycobacterium Duan H et al, 2016 [5] Lim AYH et al, 2018 [7] Zhang H et al, 2020 [9]
M. kansasii 19.310.05 57.310.04 10.74£0.04

M. gordonae 0.0 23.4+0.03 19.610.05

M. intracellulare 79.0£0.05 0.0 67.9+0.06
Other types of mycobacteria* 1.8+0.02 17.310.03 1.8+0.02
Sample size 57 150 56

Notes: * —other types of bacteria include: M. terrae, M. lentiflavum, M. simile, M. haemophilum, M. xenopi, M. szulgai, M. scrofulaceum. Merged cells indicate no difference

between incidences
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CTBO BUAOB MMKODaKTepuii — 8, Toraa Kak B Apyrux 4 nybaunkaumsx
aBTOpamu bbln naeHTUGMLMpPoBaHbI No 2-3 Buga HTM: M. abscessus
complex, M. chelonae v M. fortuitum.

Ymcno naumeHTos ¢ M/, BbI3BaHHbIM BbllLEYKAa3aHHbIMM MUKO-
6aKTepMUAMM, BapbMpoBano oT 6-7 YenoseK Ao 36, Ho B UCCIe0BaHUM
Lim AYH et al (2018) Konn4ecTBo TakMxX NaLMEHTOB cocTaBnno 317 ye-
NOBeK.

B uenom aaHHble B pabotax Duan H et al (2016), Lim AYH et al
(2018) n Huang H-L et al (2019) [5, 7, 8] ogHopoaHble. YacToTa na-
LMEHTOB C MUKODaKTEPMO30M, Bbi3BaHHbIX M. abscessus complex,
COCTaBAAET B laHHbIX UccnenoBaHuAX 68,520,02%; M. chelonae — 2,8
+0,01% v M. fortuitum — 28,7+0,02%.

OpaHaKo, B Apyrnx nybankaumsx 3, 9] oLeHWUTb YacToTy BCTpeYa-
emocTu/3abonesaemocti/pacnpoctpaHénHoct MJ1, npoayumpoBaH-
Horo bbicTpopactywmmmu HTM, 3aTpyaHUTENbHO B CBA3M C HeAOCTa-
TOYHbIM KO/IMYECTBOM C/ly4aeB. XOTA MOXKHO OTMETUTb TEHAEHLMIO,
4TO YaLle 3T pesKue ciydam BbisbiBanuce M. chelonae v M. fortuitum.

M/, BbI3BaHHbI HECKONbKUMM BUJaMU MUKOBaKTepuUid

B 3 nybauKaumax onucaHbl ciyyaum, Korga MJ1 Bbi3bIBaeTcsA He
OZLHOM, @ ABYMA BUAAMM MUKODaKTepuid. B 2 paboTax [2, 7] MUKCT-MH-
deKkums bblia npeacTasneHa no ogHoi nape HTM (M. tuberculosis +
M. avium v M. abscessus + M. tuberculosis), v TonbKo B oaHoM paboTe
[9] TakMX coyeTaHHbIX MPOABAEHWI YKa3aHO ANA WECTU Nap MUKO-
6aktepuin (M. intracellulare + MAC, M. gordonae + M. fortuitum, M.
fortuitum + M. avium, M. abscessus complex + M. avium, M. abscessus
complex + M. fortuitum, M. intracellulare + M. abscessus). Yucno no-
[06HbIX cnyyaes (NaumeHToB) cocTaBuno 1-3 yenoseka. B gaHHoOM cu-
TyaLuu NPOBECTU KaKOW-IMBO CTaTUCTUYECKUIA aHaI3 He NpeaCTaB-
NAETCA BO3MOMKHbBIM.

OBCYXOEHUE

MJ1 — Hanbonee 4YacTo BCTpeyaemas KaMHUYecKas popma paH-
HOM rpynnbl 3abonesaHuit, sTMonorneit Kotoporo asnatotca HTM [12-
19].

B AaHHOM MeTa-aHanuse KypeHue Obisio M3y4eHO KaK O4MH U3
¢bakTopoB pucka. MHorve ntoan No-npexHeMy HeaoOLEHWBAKOT OT-
HOCUTENbHBIN PUCK KypeHus [20]. B uenom, KypeHue ocnabnaer um-
MYHHYIO 3aLUMTY Ha PECMMPATOPHOM YPOBHE C MOMOLLbIO Pa3/IMYHbIX
MEXaHU3MOB, TaKMX KaK MHTMOMPOBAHME YHUUTOXKEHNA GaKTEPUI U3-
3a pedektos bakTepuanbHOro GarounTosa, MOAYAALMM 3aBUCUMbIX
OT TPaHCMEMBPAHHOIO PeryiaTopa MyKOBUCLMA03a MMUAHLIX pad-
TOB M HapyLlweHus ayTodarum [21-23]. MpenpacnonararoLLias ponb Ky-
peHuna B MJ1 moxeT 6bITb ONoCcpesoBaHa NPAMbIM BO3LENCTBMEM Ha
MMMYHHbI OTBET M KOCBEHHO — €r0 CBA3bIO C MATONOTMAMM, KOTOPbIe
YBE/IMYMBALOT PUCK LAHHOIO 3ab601eBaHMsA, TakMMM Kak XOB/T [24].

AHanu3 aBTOpamMy MPOBOAMACA ABa¥Abl (C rpagaumamu: Ky-
PUT/HE KYpUT M KypuUT/6bIBLUMIA KYPUABbLUMK/HE KypuT). PesynbTatbl
MOKa3anu, YTo ecTb CBA3b KYPEHMA U PUCKA BO3HWMKHOBEHMA M/ (oT
13,8+0,03% fo 71,2+0,06%), a TakKe ecTb BAMAHME DaKTa KypeHus
Ha MOMeHT uccnegosanuit (ot 7,0+0,04% po 19,6+0,02%), TaKk u Ky-
peHus B npowsom (ot 4,7+0,03% no 34,4+0,04%). HeoaHO3HauHy0
BapMaLLMIO YacToT 3a601€BaHNA Y KYPUNbLLMKOB NPEANONOXKNUTENBHO
MOHO 06 BACHUTL TEM, YTO B UCCEA0BAHMAX HET NOAPOOHOM UHPOP-
MaLMK O CTaXKe KYPeHMA, KOJIMYECTBE BbIKYPMBAEMbIX CUTAPET B A€Hb,
KauecTse ynoTpebnsemoii TabauHow NPoayKLMK.

3aboneBaHus, cnocobcTaytolme passutuio MJ1, MOXKHO pasae-
NUTb Ha ABe rpynnbl.

B nepsyto rpynny BowwAu 3a60neBaHusA, 4ECTPYKTUBHO AEUCTBY-
tOLLME Ha NErOYHYIO TKaHb (Ty6epKynés nérkux, XOBJ1, BpoHXx03KTaTh-
yeckas bonesHb) [25-27].

The number of patients with LM caused by the aforesaid
mycobacteria ranged from 6-7 to 36, but in the study by Lim AYH
et al (2018), the number of relevant patients was 317.

In general, the data of Duan H et al (2016), Lim AYH et al
(2018), and Huang H-L et al (2019) [5, 7, 8] are homogeneous.
The frequency of patients with mycobacteriosis caused by M.
abscessus complex in these studies is 68.5£0.02%; M. chelonae —
2.840.01% and M. fortuitum — 28.7+0.02%.

However, in other publications [3, 9] it is difficult to estimate
the prevalence of LM caused by rapidly growing NTMs due to the
insufficient number of cases. Although a trend can be noted that
more often these rare cases were caused by M. chelonae and M.
fortuitum.

LM caused by several types of mycobacteria

Only 3 publications describe cases of LM caused by the two
types of mycobacteria. In 2 works [2, 7], mixed infection was pre-
sented by any one pair of NTMs (M. tuberculosis + M. avium and
M. abscessus + M. tuberculosis), and only in one paper [9] six
pairs mycobacteria were identified (M. intracellulare + MAC, M.
gordonae + M. fortuitum, M. fortuitum + M. avium, M. abscessus
complex + M. avium, M. abscessus complex + M. fortuitum, M.
intracellulare + M. abscessus) . The number of such cases was 1-3
patients. In this situation, it is not possible to conduct any statis-
tical analysis.

DISCUSSION

LM is the most common clinical form of the group of diseas-
es, the etiology of which is NTM [12-19].

In this meta-analysis, smoking was studied as one of the
risk factors. Many people still underestimate the relative risk of
smoking [20]. Overall, smoking impairs immune defense at the
respiratory level through various mechanisms, such as inhibition
of bacterial elimination due to the phagocytosis defects, modula-
tion of cystic fibrosis transmembrane regulator-dependent lipid
rafts, and impaired autophagy [21-23]. The predisposing role of
smoking in LM may be mediated by direct effects on the immune
response and indirectly by its association with pathologies that
increase the risk of this disease, such as COPD [24].

The authors carried out the analysis twice (with gradations:
smoker/non-smoker and smoker/ex-smoker/non-smoker). The
results showed that there was a cross-talk between smoking and
the risk of LM (from 13.810.03% to 71.220.06%), and there was
also an influence smoking continuous at the time of the study
(from 7.0+0.04 % to 19.610.02%) and quitted smoking (from
4.7+0.03% to 34.4+0.04%). The ambiguous variations in the dis-
ease prevalence can presumably be explained by the fact that
studies do not provide detailed information on smoking history,
the number of cigarettes smoked per day, and the quality of to-
bacco products used.

Diseases that contribute to the development of LM can be
divided into two groups.

The first group included diseases that have a destructive ef-
fect on the lung tissue (pulmonary tuberculosis, COPD, bronchi-
ectasis) [25-27].

Patients enrolled in the study had a history of pulmonary tu-
berculosis or COPD. However, an analysis of the impact of pulmo-
nary diseases showed that bronchiectasis has a rather high effect
(30.1+£0.02% of cases), which is presumably associated with pro-
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B aHamHe3e M3y4YeHHbIX NauueHTOB UMeNUcb Tybepkynés nér-
Knx unm XOBJ1. OgHaKo aHanu3 BAMAHWUA NEroYHbIX 3abonesaHuii
MOKa3a/, YTo [OCTaTOYHO BbICOKOE AeiCTBME OKa3blBAeT HPOHXOIK-
TaTu4eckan 6onesHb (30,110,02% cnydaes), 4To, NPEANONOKMUTENBHO,
CBA3aHO C BbIPAXKEHHBIMM M3MEHEHUAMM APXUTEKTOHWUKM NETOYHOW
TKaHW Npw JaHHoi natonoruu [28-31].

BTopas rpynna 3a6oneBaHuit — 3TO NPUBOAALLME K BTOPUYHOMY
uMMyHogeduumTy (caxapHblii auabeTt, oHKonoruyeckue 3abonesa-
Hus, BUY-uHdperuua) [25-27, 34, 35].

B c/iy4ae Hamumsa BHENETOYHbIX COMYTCTBYIOLMX 3aboneBaHU,
CTOUT OTMETUTb NPUMEPHO OAMHAKOBYIO HYaCTOTY BCTPEYaEeMOCTM AaH-
HOW rpynnbl 3aboneBaHui cpeam naumeHTos ¢ MJ1, KoTopas He npe-
Bbiwaet 17,1+0,04%.

KnuHuyeckune nposasnenHna MJ1 NnpakTUYECKM HE OT/IMYAIOTCA OT
TybepKyNésa NErkmnx, OHM CBA3aHbI C MHTOKCUKALMEN M acTeHuel (xa-
paKTEpPHOE HeLOMOraHUe, HOYHasA NOTAIMBOCTb, CNAbOCTb, IMXOPALKA,
noTeps Maccbl TeNa v anneTuTa), a Tak*Ke NaToNorMyeckMmm NposBee-
HUAMM B BPOHXONErOYHOMN CUCTEME (XPOHUYECKUIA MaNonpoAyKTUB-
HbI/ Kallenb, ANWUTENbHbIA WK NEPUOAUYECKM BOSHUKAIOLLMIA, MHO-
rga C OTAENEHMEM MOKPOTbI; YMEPEHHas OAbILUKA; KPOBOXapPKaHbE;
6051 B rpyaHoit knetke) [15, 17, 21, 29, 30].

AHaNM3MPYA CUMNTOMATUKY 3a60N1€BaHNUI NETKMX, BbI3BAHHbIX
HTM, 13 BblbpaHHbIX UCCIEA0BaHNUMI, CnesyeT OTMETUTb, YTO Beay-
WMM KAMHUYECKUM MPU3HAKOM ABASETCA Kawenb (46,2+0,07%, Bo
gTOpoM rpynne — 88,9+0,02%).

PeHTreHon0rMyecKan KapTuHa npu MJ1 pasnnyHa 1, Ha nepB.blii
B394, CXOXKa TYDEpKyNE30M NErKMX, a UMEHHO NPOABASAETCA Kak He-
cneundmyeckoe BocnaneHue [35]. OgHaKo, UMeeTCA pag OTAMYUIA.
Tak, npu MJ1 nponcxogut o6pasosaHne NOAOCTEN AECTPYKLMK, 04aru,
bOKyCbl BOCMANUTENBHON MHPUALTPALMM, BPOHXO3KTa3bl. [aHHble
NoA0CTU 0BbIYHO XaPAKTEPU3YIOTCA TOHKMMM CTEHKaMK, OTCYTCTBUEM
nepudoKabHOro BocnaneHnsa n BPOHXoreHHoro 06ceMeHeHus, 4acTo
HaZ NOpPaXKEHHbIMM Y4aCTKaMM NErKUX PasBMBAIOTCA NAEBPasIbHblE
CNavikv PasNNYHoOW CTENEHM BblpaXKeHHOCTU. Mpy KOMNbIOTEPHOW TO-
MOorpadum BbICOKOO paspeLleHUa o4arn onpesensatoTca B CPeAHUX U
HUMKHWX OTAENax NErKMX U codeTatoTcs ¢ BPOHX03KTasamu, a ynaoT-
HEHUA U/Man oanHouHble GOKYCbl 0BHapy*MBatoTca 0bblYHO 6e3 ae-
cTpyKumu [36, 37].

MpoBeAEHHbIN MeTa-aHanu3 MOATBEPANA, YTO PEHTTeHONorw-
YyecKkue NposABaeHnsa o4aros Npu MJ1 TakKe aBAsOTCA 3PPEKTUBHBIM
NOLCNOPbEM B AMArHOCTMKe 3ab60eBaHuA.

M3y4as UCTOYHWMKM IUTePaTypbl O BUAAX MUKOBAKTEPWIA, Bbi3bl-
BalOLLMX 3a60/1eBaHNA NETKMX, MOXKHO BblaennTs creayowme: MAC,
M. intracellulare, M. kansasii, M. xenopi, M. fortuitum complex, M.
chelonae complex [13, 19, 38, 39]. AHa/M3 B pamKax AaHHOM CTaTbu
NOATBEPAMA, YTO Yalle BCEro MUKODAKTepUasIbHYIO MHbEKLMIo op-
raHoB ApixaHuA Bbi3biBatloT MAC 13 meaneHHopactywmux HTM n M.
abscessus complex, M. chelonae, M. fortuitum w3 GbiCTpOpPaCTyLWX.
MWUKCT-MHOEKLUMK, Bbi3BaHHble ABYyMA Bugamu HTM, aHanusy He
6b1IM NOABEPIKEHDI U3-33 PELKMX C/TYYaEB CPEAM NALMEHTOB.

3AKNIOYEHME

Takum 06pa3om, Nosy4eHHbIe Pe3ynbTaTbl METa-aHaNM3a No3Bo-
NAIOT CKa3aTb, YTO Ha pa3suThe MJ1 OKa3bIBaloT BAMAHKE 3aboseBa-
HUA, CHUMKAIOLWME aKTUBHOCTb MMMYHHOW CUCTEMbI M NPUBOAALLME K
[eCTPYKLMM NEroYHoM TKaHu. Hanbonee 3HauMmas posib B 3TUONOMMM
npuHagnexut sugam HMT: MAC, M. abscessus complex, M. chelonae,
M. fortuitum. HacToslwan paboTa MOXKeT BbiTb OCHOBOM Ana Gonee
YINYBGNEHHBbIX UCCNefloBaHUIA CayYaeB MUKobaKTepuosa cpean Um-
MYHOKOMMPOMETUPOBAHHbIX NALMEHTOB, Hanpumep, ¢ BUY-nonoxu-
Te/bHbIM CTaTyCOM. TaKKe BO3MOXHO NpoBeaeHMe paboT no oueHKe
3aBUCMMOCT MEXIY OKPYXKaloWmMK dakTopammn U 3abonesaemo-
CTbI0 HACeNIEHMA MUKODAKTEPMO30M.
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nounced changes in the architectonics of the lung tissue in this
pathology [28-31].

The second group of diseases included those leading to sec-
ondary immunodeficiency (diabetes mellitus, cancer, HIV infec-
tion) [25-27, 34, 35].

In case of extrapulmonary concomitant diseases, it is worth
noting that the incidence of this group of diseases among pa-
tients with LM is approximately the same, which does not exceed
17.1+0.04%.

Clinical manifestations of LM practically do not differ from
pulmonary tuberculosis, they are associated with intoxication and
asthenia (characteristic malaise, night sweating, weakness, fever,
loss of body weight and appetite), as well as pathological man-
ifestations in the bronchopulmonary system (chronic unproduc-
tive cough, prolonged or intermittent, sometimes with sputum,
moderate dyspnea, hemoptysis, chest pain) [15, 17, 21, 29, 30].

Analyzing the symptoms of lung diseases caused by NTM
from the selected studies, it should be noted that the leading
clinical sign is cough (in the 1st group — 46.2+0.07%, in the second
group — 88.9+0.02%).

The X-ray picture in LM is different and, at first glance, sim-
ilar to pulmonary tuberculosis, namely, it manifests itself as a
nonspecific inflammation [35]. However, there are a number of
differences. Thus, in LM, destruction cavities, foci of inflammato-
ry infiltration, and bronchiectasis are formed. These cavities are
usually characterized by thin walls, the absence of perifocal in-
flammation and bronchogenic seeding, often pleural adhesions
of varying severity develop over the affected areas of the lungs.
On high-resolution computed tomography, foci are detected in
the middle and lower parts of the lungs and are combined with
bronchiectasis, while indurations and/or single foci are usually
found without destruction [36, 37].

The undertaken meta-analysis confirmed that radiographic
manifestations of foci in LM are also an effective aid in the diag-
nosis of the disease.

Studying the literature sources on the types of mycobacte-
ria that cause lung diseases, the following ones can be identified:
MAC, M. intracellulare, M. kansasii, M. xenopi, M. fortuitum com-
plex, M. chelonae complex [13, 19, 38, 39]. The analysis within the
framework of this article confirmed that MAC from slow-growing
HTMs and M. abscessus complex, M. chelonae, M. fortuitum from
fast-growing ones most often cause mycobacterial respiratory in-
fections. Mixed infections caused by two types of NTMs were not
analyzed due to rare cases among patients.

CONCLUSION

Thus, the results of the meta-analysis suggest that the de-
velopment of LM is influenced by diseases inhibiting immune
function and leading to the destruction of lung tissue. The most
significant role in etiology belongs to NMT species: MAC, M. ab-
scessus complex, M. chelonae, M. fortuitum. This work can serve
as a basis for more in-depth studies of mycobacteriosis cases
among immunocompromised patients, for example, those with
HIV-positive status. It is also recommendable to carry out assess-
ment of the relationship between environmental factors and the
incidence of mycobacteriosis in the population.
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PA3BUTUE AEPMATOBEHEPO/OTMUYECKOW CAY>KBEI B PECITYBAVIKE
TAAXKUKNCTAH

b.J. CAVIA304A

Kadeapa aepmarosenepoaorum, TaaXKMKCKII rocyAapCcTBeHHbIN MeAVIIMHCKII yHupepcuter um. Abyaan noun Cuno, Aymante, Pecriy6anka Tagxxukucran

B 0630pe nnTepaTypbl PacCMaTPMUBAIOTCA BOMPOChI UCTOPUM CTAHOBEHMUA M Pa3BUTUA 4EPMATOBEHEPO/IOMMYECKOM Cy)6bl B Pecrybanke TagKuKu-
cTaH. [lo npucoeauHeHus CpesHeit A3umn Kk Poccun nedebHbIX YUpPeXAEHUI Ha TepPUTOPUM CTPaHbI He CyluecTBoBano. CTaHOBAEHME W fanbHelllwee
pasBuTHE LepPMaTOBEHEPONOTMYECKON Cy)bbl B Pecnybinke TagyMKMCTaH Havanoch C NepBbIX IET COBETCKOro nepunoaa. Mocie peskoro cnaga B
nepsble rofbl NPMOBPETEHUA rOCYAAPCTBEHHOW HE3aBUCMMOCTH, LePMAaTOBEHEPOIorMYeckas Ciyba CTpaHbl Hayana BOCCTaHABAMBATLCA, Pa3BMBan
CBOM KaZPOBbIN U Hay4HbIi NOTEHLMAN U BHEAPAA COBPEMEHHbIE MHHOBALMOHHbIE TEXHONOTUN.

KnioueBble cnoBa: 0epmamoseHeponoaus, ucmopus 0epmamoseHepoao2uU, opeaHu3ayus 30pasooXpaHeHus.

Dna umtuposaHua: Cangsopa bU. Passutne fLepMaToBEHEPONOTMYECKON CYKObI B Pecnybanke TaguKUCTaH. BecmHuk AsuyeHHsl. 2021;23(4):579-84.
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DEVELOPMENT OF DERMATOVENEREOLOGICAL CARE IN THE REPUBLIC OF
TAJIKISTAN

B.I. SAIDZODA

Department of Dermatovenereology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

The review examines the history of establishment and development of the dermatovenereological care in the Republic of Tajikistan. Prior to the
Russian annexation of Central Asia, there were no medical institutions on the territory of the country. The formation and further development of the
dermatovenereological care in the Republic of Tajikistan began in the early years of the Soviet period. After a drastic decline in the first years of state
independence, the country's dermatovenereological care began to recover, developing its human and scientific potential and introducing modern
innovative technologies.

Keywords: Dermatovenereology, history of dermatovenereology, public health.

For citation: Saidzoda BI. Razvitie dermatovenereologicheskoy sluzhby v Respublike Tadzhikistan [Development of dermatovenereological care in the
Republic of Tajikistan]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(4):579-84. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-579-584

Mo faHHbBIM apXMBHbIX MaTePUaANOoB, A0 NPUCOEAVHEHUS BO BTO-
poit nonosuHe XIX B. K Poccun CpegHeit Asum nedebHbIX yupexkaeHuni
Ha eé TeppuTOpPMM He cyLlecTBoBano. OHM NOABUANCH NO3XKE, @ UX KO-
JINYECTBO M 06EM OKa3bIBaEMOM NOMOLLM BblM O4EHb HE3HAYUTENb-
Hbimu [1-5]. Ha TeppuTOpum HbiHELHero TaaXMK1CTaHa bblaa TONbKO
0fHa ambynatopHasa neyebHMLA 419 KOPEHHbIX KEHLWH U AeTei B
r. XogKeHTe, KoTopasa bblna oTkpbiTa 29.09.1886 r. BO/bHBLIX CUdK-
JINCOM leumnnn Bpaum obuero npoduna n penbalepa. Cpeam 18640
3aperucTpupoBaHHbIx 3a 1886-1893 rr. naumeHToB, 5,7% coctasunu
6onbHble cudunncom [1, 5]. MepBbiMm neyebHbIM yupeKAEHWEM B
Byxapckom amupate cuMTaeTca pyccko-Ty3emMHas 6onbHULA, KoTopas
6blna OTKpbITa B I. byxape B 1891 1., rae B 1910 r. neunnmch 34 60nb-
HbIX C AMarHo3om «cuduamncy (21 myxumHa v 13 KeHwmH). B Tom xe
rogly ambynaTopHo B 3Toi 6onbHULE BblAM NpUHATLI 2911 BeHepuye-
CKMUX 6onbHbIX [2, 4].

C nepsbix AHeN ycTaHoBNeHWs COBETCKOW BNACTV MOCTEMEHHO
CTa/IM HaNaXMBaTbCA M BOMPOChl OXPaHbl 340P0BbA HaceneHus. Tor-
[, BBUAY OTCYTCTBUA TPaXKAAHCKMX MEAULMHCKUX PaboTHWKOB, Me-
OVUMHCKYIO NOMOLLb HACeNeHUI0 OKa3blBafM BOEHHble MEAUKM U3
yacrei KpacHoi Apmum, AUCNOLMPOBAHHbIX B Pa3NNYHbIX paioHaX.

B cTpyKType 3a60/1€BaeMOCTU HaceNEHWA BbICOKWI yaeNbHbIN
BEC 3aHUMANN KENYAOUHO-KULLEYHBIE U KOXHble 60ne3HN, npenmy-
LLLeCTBEHHO YECOTKa, 3K3ema M rpubKoBble 3ab0s1eBaHUA, Manapus u

According to archive material, before annexation of the
Central Asia by Russia in the second half of the XIX century, there
were no medical institutions on its territory. They appeared later,
and their number and the scope of the health care provided were
restricted [1-5]. On the territory of modern Tajikistan, there was
only one outpatient clinic for indigenous women and children in
the city of Khojent, which was opened on September 29, 1886.
Patients with syphilis were treated by general practitioners and
paramedics. Among 18,640 patients registered for treatment in
1886-1893, 5.7% were diagnosed with syphilis [1, 5]. The first
medical institution in the Bukhara emirate was the Russian-native
hospital, which was opened in the city of Bukhara in 1891, where
in 1910 total of 34 patients diagnosed with syphilis (21 men and
13 women) were treated. In the same year, 2,911 patients with
sexually transmitted diseases (STD) were seen in this hospital as
outpatients [2, 4].

From the first days of the establishment of Soviet power,
health care of the population gradually started to improve. Later
on, due to the shortage of civilian medical staff, medical aid to the
population was provided by military doctors from the Red Army
units stationed in various regions.

At that time gastrointestinal and skin diseases, mainly sca-
bies, eczema and fungal diseases, as well as malaria and tracho-
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Tpaxoma. 3HauuTeneH 6bln yaenbHbIl Bec TybepKynésa u cudunmca,
TNaBHbIM 06pa3om ero BPOXKAEHHbLIX dopm [1, 5, 6]. Mo faHHbIM 06-
PaLLAaEMOCTV 33 MEAMLIMHCKOW MOMOLLbIO, Cpeau BCex 3aboneBaHuit
KOXHble 60/1€3HM 3aHUMA/IN NepBOe MECTO, Hanbo bLLIeE KONNYECTBO
cocTaBu/n BonbHble ¢ rprMbKoBbIMM 3a6oneBaHUAMM (TaBHbIM 0bpa-
30M, haBycoM), KOXKHbIM IENLIMAHMO30M, YECOTKOW, NTMOAEPMUTaMU
[1, 5, 6]. No oTyétam Hapkomagpasa Tagsukckoi ACCP B 1925-1926
IT. NOPAXKEHHOCTb HaceneHus cuduancom coctasnsna 3,1%, B oTaeNb-
HbIX palioHax OHa Oblna eLwé Bbilwe.

MepBbiM rpaxaaHCKUM nevebHbIM yupexaeHem TagsKUKCKo
ACCP 6bina ma3Ho-xupypruyeckas ambynatopus, KoTopas OTKpblAach
8 r. ywaH6e B despane 1925 r. B Tom e rogy oHa bblia peopraHuso-
BaHa B rOPOACKYH0 60/1bHULY. B utoHe 1925 r. uncio Koek B 6obHULE
¢ 8 BO3pOC/IO A0 33, AEBATb M3 HWX NpeAHa3HaYaNnCh 418 NeveHus
TepanesTUYECKNX U BEHEPUUECKUX 6ONbHBIX [1].

MepBoe KOXHO-BEHEPONOTUYECKOE YUpexaeHue B pecnybnuke
Havano ¢yHKUMOHMpoBaTb B ropoge Aywanbe ¢ 1926 r., c MomeHTa
CO3[aHuA B COCTaBe FOPOACKON ambynaTopun NepBoro BEHEPOIOTY-
yeckoro nyHkra. lMocraHosneHmem Coseta HapogHbix Komuccapos
Tapukckon ACCP ot 21.12.1927 r., npotokon Ne 14, B r. JywaHbe
6b11 OTKPBIT KOXKHO-BEHEPONOTUYECKUI AMCNaHCep, KOTopbI B 1928
rogy 6bln1 peopraHM3o0BaH B FOPOACKOM KOXKHO-BEHEPOIOTUYECKUIA
aucnaHcep. 1o 6bI10 NepBoe B pecnybavKe y3KoCNeLuaam3npoBaH-
Hoe neyebHoe yupexaeHue. B 1929 r. Ha TeppuTopun pecnybauku
yKe GYHKLMOHMPOBANN 9 KOXKHO-BEHEPUUECKUX YUPEKAEHWI: OANH
KOXXBEHAWCMAHCEP M 8 KOMBEHKAOWHETOB B HECKONbKUX ropogax:
XoarkeHTe, KaHnbagame, Ypa-Tiobe, Kynsabe v ap.).

1930-ble roapl XapaKTepu3oBaAUCh 3HAUMTENbHBIM Pa3BUTUEM
[LepmaToBeHepoaornyeckom cnyxbol. B 1931 r. KoxBeHAMCNAHCEp T.
[Oywanbe 6bln nepenmeHoBaH B PecnybavMKaHCKMI KOKBEHAMCNAH-
cep. B Corguiickoi (/leHMHabaacKoii) 061aCTv Bpaum KOXKBEHEPOIOTH
pabotanu ¢ 1928 roga. B ropoae XogskeHte B 1931 rogy 6b110 OTKpbI-
TO CEPO/IOTMYECKOE OTAENEHWE, @ B 1932 rofly — KOKHO-BEHEPUYECKUI
aucnaHcep. bblim co3faHbl KOXKBEHKAOMHETDI, MYHKTbl U OTAENEHWUSA
B KaHnbagzame, Ypa-Tiobe, Ucdape, MeHOKUKEHTE M B page ApYruxX
paitoHoB [5, 7, 8]. B XatnoHcKoi obnactu (Kynabckas u KypraH-Tio6uH-
CKan 061acTn 6blIM 06beaVHEHbI) BblIM OpraHM30BaHbI CNeLuanmsm-
POBaHHble KOXKHO-BEHEpONornyeckme KabuHetsl. B 1930 rogy B ropo-
Ze Kynabe 6bln OTKPbLIT KOXKHOBEHEPONOTUYECKMI AucnaHcep. B TBAO
Ha 6a3e O6iacTHOM NOAMKAMHMKM ropoaa Xopora B 1938 r. Bnepsble
6bl1 OTKPBIT KABUHET AepmaTonora.

K 40-my rogy B pecnybnuke GyHKUMOHMPOBAAU 22 KOMKBEH-
yupexaeHus, B Tom uucie 3 aucnadcepa (B ropopax [ywaHbe,
XogkeHTe u Kynabe) n 18 KoBeHKabUHETOB B PAalOHHbIX LiEHTpaXx:
Kypran-Tiobe, Mccape, WWaxpuHay, Pomute, Koktawe, MymuHabage,
Apanbcke, Waapty3e, Manaxke, lfapme, Jxkupratane, MNeHaukeHTe,
Awrte, Mat4o, Ucdape, NponeTapcke, 3axmatabage (HbiHe AitHK) 1 B
r. Xopore. B 371 rogbl 66111 NOAroTOB/IEHBI BbICOKOKBaAMOULMPOBaH-
Hbl€ CNELMANIUCTbI KOXKBEHEPOIOTH, 1abOPaHTbI U CpeaHNe MeaNLMH-
CKue paboTHUKM [5-7, 9].

MepBoe cTaLuMoHapHOe OTAeNEHME NPU KOXKBEHAMCNAHCepe Ha
26 Koek 6bin10 co3aaHo B 1933 r. B XoarkeHTe, 3aTem B 1935 1. Ha 20
Koek — B [ywaHbe. B koHue 1935 r. B ywaHbe 6bina oTKpbITa rprbKo-
BaA 6onbHMLa Ha 50 Koek. Mepep Hayanom Benunkoit OTeyecTBeHHOM
BOMHbI pecnybnvka nmena pasBuTYyHo CETb KOXHO-BEHEPONOTMYECKMX
yupexaeHunin: B ropofax M panoHax ¢yHkumoHuposano 31 cneupa-
NM3MPOBaHHOE yupexaeHue ¢ 174 Koikamu, K KoHuy 1945 r. Konu-
YECTBO KOEK B KOXXHOBEHEPONOTUYECKUX YUpeXAeHUAX pecnybanku
ysenmumnnocb o 240. B panbHelwem KoeyHas obecnevyeHHOCTb
[lepMaTOBEHEPO/IOTUYECKMX OTAENEHWUI pecnybaunku npofosKana
pacTu, coctasuB K cepeanHe 80-bix roaos 1740 Koek, 4TO NOAHOCTbLIO
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ma accounted for a big share in the structure of morbidity. Prev-
alence of tuberculosis and syphilis, mainly its congenital forms,
was high [1, 5, 6]. According to the data on seeking medical ad-
vice, skin diseases occupied the first place among all disorders,
with the largest number of patients being diagnosed with fungal
diseases (mainly favus), skin leishmaniasis, scabies, pyodermatitis
[1, 5, 6]. According to the reports of the People's Commissariat
of Public Health of the Tajik Autonomous Soviet Socialist Repub-
lic (ASSR) in 1925-1926 the population affected by syphilis com-
prised 3.1%, while in some areas the proportion was even higher.

The first civilian medical institution of the Tajik ASSR was an
Ophthalmology Surgery outpatient clinic, which was opened in
Dushanbe in February 1925. In the same year it was reorganized
into a municipal hospital. In June 1925, the number of beds in the
hospital increased from 8 to 33, nine of them were intended for
the treatment of therapeutic and venereal patients [1].

The first dermatovenereological institution in the repub-
lic started functioning in the city of Dushanbe in 1926, from the
moment the first venereological office was established as part of
the city outpatient clinic. By the Decree of the Council of People's
Commissars of the Tajik ASSR dated December 21, 1927, No. 14, a
dermatovenereological dispensary (DVD) was opened in Dushan-
be, which in 1928 was reorganized into a municipal DVD. It was
the first highly specialized medical institution in the republic. In
1929, nine STD institutions were already functioning on the terri-
tory of the republic: one STD dispensary and eight dermatological
clinics in several cities, such as Khojent, Kanibadam, Ura-Tyube,
Kulyab, etc.).

The 1930-ies were characterized by a significant development
of the dermatovenereological care. In 1931, the Dushanbe derma-
tological dispensary was renamed into the Republican dermatolog-
ical dispensary. In the Sughd (Leninabad) region, dermatologists
have been working since 1928. In the city of Khojent, in 1931 a
serological department was opened, and in 1932, a skin and STD
dispensary was established. Dermatology offices, units and depart-
ments were formed in Kanibadam, Ura-Tyube, Isfara, Penjikent and
in a number of other regions [5, 7, 8]. In the Khatlon region (after
the Kulyab and Kurgan-Tyube regions were merged), specialized
dermatovenereological offices were organized. In 1930, a skin and
STD dispensary was opened in the city of Kulyab. In GBAO, on the
basis of the Regional Polyclinic of the city of Khorog, in 1938, a der-
matology office was opened for the first time.

By the 1940-ies, there were 22 dermatovenereological insti-
tutions in the republic, including 3 dispensaries (in the cities of
Dushanbe, Khojent and Kulyab) and 18 dermatovenereological
offices in the regional centers: Kurgan-Tube, Gissar, Shakhrinau,
Romit, Koktash, Muminabad, Aralsk, Shaartuz, Panj, Garm, lJir-
gatale, Penjikent, Asht, Matcho, Isfara, Proletarsk, Zakhmatabad
(now Ayni) and in the city of Khorog. During these years, high-
ly qualified specialists in skin and STD, laboratory assistants and
nurses were trained [5-7, 9].

The first inpatient department at the dermatology dispen-
sary for 26 beds was established in 1933 in Khojent, then in 1935
another one for 20 beds was opened in Dushanbe. At the end of
1935, a fungal infections hospital for 50 beds was opened in Du-
shanbe. By the beginning of the Great Patriotic War in 1941, the
republic had a developed dermatovenereological network with
31 specialized institutions and 174 beds in cities and districts;
by the end of 1945 the number of beds in dermatological and



Caudsoda bV AepmartoseHepoaorusa B TagKuKuctaHe

BECTHMK ABUMILIEHHEI
Tom 23 = No 4 * 2021

obecneunBano rocnutanmusaumio 6onbHbIX. K Havany 90-bix roaos, B
CBA3M CO 3HAYMTENbHbIM YMEHbLIEHMEM YMcaa 60NbHbIX BeHepuye-
CKMMM 1 33aPasHbIMM KOXKHbIMU 3a60/1€BaHUAMM, KOIMYECTBO AepMa-
TONIOrMYECKMX KOEK B pecnybanke bbino cokpalieHo ao 1167 [1, 5-9].

3HauMTeNIbHO NOBbICMACh ObecneyeHHOCTb pecnybnnku me-
AVUMHCKMMM KaZpamu BbICLIEN U cpeaHe KBauduKaumn. B KoHue
1939 r. B cTONMLE pecnybanKKM Bbln CO34aH MEAULMHCKUIA UHCTUTYT,
3aTeM U MEAMLMHCKOE YUYMAULLE, YTO PE3KO yayylumnno obecneyeH-
HOCTb pecnybavKKU BpayaMm 1 CPegHUM MEeAULMHCKMM NepcoHanom
Ha nepcnekTMBy. B rogpl BOMHbI OTKPbITUE CETM 3BaKorocnutanemn
He TO/IbKO He MOC/YKUIO0 YaCTUYHOMY CBEPTbIBAHWUIO MEAULMHCKOM
ceTu, KoTopas bblna npefHasHayeHa ANA OKasaHUA MeAMLMHCKUX
YCNYT rpaXkAaHCKOMY HaceNeHUto, a, HaNPOTMB, COMYTCTBOBA/IO ONpe-
aenéHHomy eé pocty. OgHako yxxe ¢ 1943 r. 3BakyMpoOBaHHble CTanu
BO3BPALLATLCA Ha OCBOOOKAEHHbIE TEPPUTOPUM, U KOMYECTBO MEaU-
LIMHCKMX PabOTHUKOB, B NEPBYIO OYEpPeab Bpayel, CTaNo CHUMKATbCA
[1]. NepBble BbiNyckM Bpayen CTannHabagCKOrO MEAULMHCKOTO MH-
CTUTYTa, KOTOpble coCTOANMCH B 1944-1945 rr., He NOBAWUAAW HA CHWY-
YKEHWE YMCNa Bpayeid, NOTOMY KaK OrPOMHasA YacTb BbiMyCKHUKOB OT-
npasnanacb B apmuio. B utore, K 1945 r., npu 4oCTUXKEHUN B BOEHHbIE
roZibl ONpesenE&HHOTo YBEINYEHNSA CETU MEANLMHCKUX YUPEKLEHUN,
KO/IMYECTBO Bpayein M CpeaHnX MeAULMHCKUX KaJpoB HE TOMbKO He
BO3POC/I0, 3, HA0bOPOT, CoKpaTunocs [1, 7, 9].

B nocneBoeHHbIV nepuog v B 50-60-bie roabl 4epmaToBeHepo-
nornyeckas cnyx6a TagKMKMCTaHa NoyYnna fasbHenLwee pa3suTme.
B 60/1bLIMHCTBE rOPOA0B M PaitOHOB HblaIM OPraHM30BaHbI OTAENEHMSA,
KabWHeTbl 1 AMCnaHcepbl C KPynHbIMK CTauuMoHapamu [5, 6]. B 1958
rogy B ropoge Kypran-Tiobe 6bin OTKPbIT KOXKHOBEHEPOSOrMYECKUI
aucnaHcep. CTpyKTypa 061acTHbIX 4MCNaHCePOB COCTOANA U3 ambyna-
TopuM (BENCA NPUEM BO/bHBIX) M CTaLMOHAPHOTO OTAeNeHMA. Kpome
3TOro, Ha 6ase aucnaHcepa QyHKUMOHMPOBaNM nabopatopusa n ¢u-
31oTepaneBTUYECKOe OTAeNeHNe. B ganbHellem BO BCeX pavioHax
1 ropogax XaToHCKOM 061acTh Bblnn OTKPbITbI KOXKBEHOTAENEHNUS U
KOKBEHKabuHeTsl [5-8]. B 1955 rogy B r. Xopore, Ha 6a3e MHbEKLM-
OHHOTO OTAeNeHMs 061acTHOM 60AbHULbI, BblIM OTKPLITLI ABE Nana-
Tbl 417 KOXKHbIX 3a601€BaHMI, a B 1966 roay 6bin co3aaH ObnacTHoM
KOMKHO-BEHEPONIOrMYECKMIA AucnaHcep. B fanbHelwem, no Bcei 0b-
NacTn 6binK OpraHM30BaHbl KOXKBEHKAOMHETLI, @ Ha 6a3e AucnaHcepa
— co3aaHa nabopatopus [5, 6, 9]. B paltoHax pecnybaMKaHCKoro nog-
YMHEHWA OblAIM OTKPbITbI CHA4a1a KOXKHO-BEHEPO/IOTUYECKME KabuHe-
Tbl, 3aTEM KOXKHble oTaenenus. B ropoge TypcyHsaze (6biBLmii Perap)
B 1948 rogy 6bina OTKpbITa KOKHOBEHEPO/IOrMYEecKan 601bHULA, B
ropoae Baxaate (6biBlMit OpaskoHKnazeabaa) 8 1949 r. u B Mmccap-
CKOM paiioHe B 1951 r. 6blAM OpraHN30BblaHbl KOXKBEHOTAENEHUS, B
noc/eAyloLeM B OCTa/IbHbIX PalioHaxX M ropodax — KOKBEHKaOUHETbI
Ha 6ase LIPG [5, 6].

B ropogze [ywaHbe, ctonunue Pecnybankm TagxumkuctaH, B 1970
rofy OTKPbINCA FOPOACKON KOXHOBEHEPOJOTUYECKUIA AMcnaHcep
(TKBA), KoTopblt 06BbEAMHAN MOAMKAMHWUYECKOE OTAENEHVE U Be-
HepONOTMYECKMIA CTaumMoHap, cocToaBlumi u3 100 Koek. TKBA r. dy-
LWaHbe 06CcyKMBAN HaceNeHMe CTOMULbI PECNYOANKN U BAMMKaNLWINX
paitoHos [6].

K cepeamnte 1970-bix ronoB B pecnybnuke dyHKLMOHMPOBaNO
61 KOXXHO-BEHEPONIOTMYECKOE YUpeXKaAeHUE, U3 HUX 18 aucnaHcepos,
9 otaeneHun n 34 kabuHeta. ObecneyeHHOCTb KOMKamMM cocTaBnana 5
Ha 10000 HaceneHusa (B 2 pasa 6osnblue, Yem B cpeaHem no CCCP). B
cnybe pabotanu 143 Bpaua gepmaTtoBeHeposora 1 25 Bpayeii-nabo-
paHToB [1, 5-8, 10].

K KoHuy 80-bIx rogoBs, Nocie YKPYNHEHUA HEKOTOPbIX KOMBEH-
[AMCMAHCepOB, CMeLVanu3vMpoBaHHyl0 MOMOLLb HACENeHUt0  pec-
nybAMKN OKasblBanu 56 yupexaeHui, B Tom yucie 16 aucnaHcepos,

STD institutions of the republic increased to 240. It continued to
grow, comprising 1,740 beds by the mid-1980-ies, which could
fully cover needs for hospitalization of patients. By the beginning
of the 1990-ies, due to a significant decrease in the number of
patients with STD and contagious skin diseases, the number of
dermatological beds in the republic was reduced to 1167 [1, 5-9].

The number of medical staff, both doctors and nurses, has
significantly increased. At the end of 1939, a medical institute
was established in the capital of the republic, and thereafter a
medical college was opened in it, which should essentially in-
crease medical doctors and nurses coverage in the future. During
the 2" World War a public health network was not curtailed, and
the medical aid to the civilian population was additionally provid-
ed by the newly formed evacuation hospitals. However, already in
1943, evacuees began to return to the liberated territories, and
the ratio of the medical doctors and nurses per 10,000 population
started to decrease [1]. Though in 1944-1945 the first medical
doctors graduated from the Stalinabad Medical Institute, a huge
part of the graduates were drafted into the army, and overall
medical staff coverage did not improve. As a result, by 1945, in
spite of the growing network of medical institutions, the relative
number of doctors and nurses continued to decrease [1, 7, 9].

In the post-war period and later on in the 1950-ies and
1960-ies, the dermatovenereological service of Tajikistan contin-
ued to develop. In most cities and districts the new departments,
offices and dispensaries with large inpatient facilities were estab-
lished [5, 6]. In 1958, a DVD was opened in the city of Kurgan-Tyu-
be. The structure of regional dispensaries consisted of an outpa-
tient clinic (where the patients were seen by the doctors) and an
inpatient department. In addition, a laboratory and a physiother-
apy department functioned in every dispensary. Subsequently,
dermatological departments and offices were opened in all dis-
tricts and cities of the Khatlon region [5-8]. In 1955, in the city
of Khorog, on the basis of the infectious diseases department of
the regional hospital, two wards for skin diseases were opened,
and in 1966 the Regional DVD was established. Later, dermato-
logical offices were organized throughout the region, and a lab-
oratory was opened at the dispensary [5, 6, 9]. In the districts
of republican subordination, first dermatovenereological offices
were opened, and later on dermatological departments were es-
tablished. In the city of Tursunzade (former Regar) in 1948, a der-
matological and STD hospital was opened, in the city of Vahdat
(former Ordzhonkidzeabad) in 1949 and in the Gissar district in
1951, dermatological departments were organized, and subse-
quently in other regions and cities dermatological offices based
on the Central District Hospital were established [5, 6].

In the city of Dushanbe, the capital of the Republic of Ta-
jikistan, in 1970, a municipal DVD (GKVD) was opened, which
included both in- and outpatient (100 beds) facilities. The GKVD
of Dushanbe served the population of the capital of the republic
and the surrounding areas [6].

By the mid-1970-ies, there were 61 dermatovenereological
institutions in the republic, including 18 dispensaries, 9 depart-
ments and 34 offices. The provision with beds was 5 per 10,000
population (2 times more than the average for the USSR). Total
of 143 dermatovenereologists and 25 laboratory assistants were
providing specialized medical aid to the patients [1, 5-8, 10].

By the end of the 1980-ies, some of the DVDs were en-
larged; 56 institutions provided specialized aid to the population
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9 otaeneHuit u 31 KabuHeT. Mpu HUX GYHKLMOHUPOBANKM 22 cepono-
rmyeckmx, 20 KAMHMKO-AMArHOCTUYECKUX U 6 BaKTepuonormyeckmx
nabopatopwit [1, 5, 11].

[ns obydeHuUs CTyLEHTOB W MOATOTOBKM CNELMAUCTOB Ha base
Pecnybiu1KaHcKol 6onbHMUBbI (B nocneaytowem KB Ne 1) 8 1941 roay
6blna OTKpbITa Kadeapa KOKHbIX U BEHEPUYECKUX BonesHen TagKuK-
CKOTO roCyf,apCTBEHHOTO MEAMLMHCKOTO MHCTUTYTa UM. AByann nbHu
CuHo.

MepBUYHYIO CNeLyanm3aLmio U yCOBEPLLEHCTBOBaHUE Bpayeii
ZepmaToBeHeponoros TaAMMKWUCTaHa Hayaau NPOBOAUTbL C KOHLA
40-x rogoB XX Beka. o KoHua 50-bix rogoB ans obyyeHusa cneum-
aNbHOCTV M NOBbILWEHUA KBaMPUKALMKU BpauM-4epPMaTOBEHEPOSIO-
M pecnybauKku Bblesxkanu B gpyrue ropoaa owiswero CCCP [1, 5, 6,
12]. C Hayana 60-bix rogoB NepPBMYHas NOAFOTOBKA M NEPENOAroTOBKa
Bpayeli-4epMaToBEHEPO/IOrOB MPOBOAMAACL HA Kadenpe KOMKHbIX
1 BeHepuyeckux bonesHert TTMU um. Abyanm nbHu CuHo. B Havane
70-bix rogos Ha 6ase PecnybavKaHCKOro KoxBeHAucnaHcepa bbina
OpraH130BaHa rogyMyHas cneunannsauma (MHTepHaTypa) Afs noaro-
TOBKM Bpayei-aepmatoBeHeponoros. B 1986 rogy npu dakynbtete
yCoBepLIEHCTBOBAHMSA Bpayein TTMU nm. Abyanm nbHu CuHo Ha 6ase
pecnybavKaHCKOro KoxeeHaucnaHcepa Hbin OTKPbLIT Kypc AepmaTto-
BeHeponoruu [1, 5, 6, 10, 12].

OTKpbIiTMe 6a3 MO MOArOTOBKe CMELMaNnCToB CnocobcTBOBaNO
3aMeTHOMY YBE/IMYEHUIO KOIMYECTBA Bpayell AepMaTOBEHepO/IoroB
B pecnybavke. Tak, ecnn uicno Bpadeil LepMaTOBEHEPOIOTOB B pe-
cnybauke B 1945 rogy coctasnano 20 yenosek, To B KoHue 80-bix ro-
0B WX Konnyectso pocturno 182 yenosek. JepmatoseHeponoramm
pecnybavku B COBETCKME rofpbl Bblan 3alumLLeHbl 2 JOKTOPCKMe 1 14
KaHAMAATCKUX anccepTauumit [6, 11, 12].

MNepBoe AecatTuneTne rocyLapcTBEHHON He3aBucMMocTH Pecny-
611KKM TafKMKNUCTAH, KOTOopoe NpuLiock Ha 90-ble roabl XX BeKa, Xa-
paKTepK130Banoch 3HaUUTENbHBIM POCTOM 3aboneBaemocTu Hacene-
HUA CTPaHbl UHOEKLMAMM, NepesatoLLMMMca NoNoBbIM NyTém (UMMNM)
W 3apasHbIMM KOMHbIMKU 3ab0N€BaHUAMM (YECOTKa, NUOAEPMUM,
rpubKoBble 3aboneBaHus). IToMy cnocobCTBOBaM OYEHb MHOTUE
bakTopbI, B NepBY0 oYepesb, rpaxKaaHCKan BOMHA, KOTopas npusena
K 3aTAXXKHOMY SKOHOMWYECKOMY KPW3MUCY, LUIMPOKOM MUrpaLmn Hace-
JIeHUs KaK BHYTPW, TaK W 3a npegenbl pecnybamku, 4to cnocobeTso-
Bano pocty 6e3paboTuLpl, HAPKOMAHUK, NPOCTUTYLIMK. YXyaLeHne
noKa3saTenel 340p0BbA HAaceNEHWA NPOUCXOANO0 NOA BAUAHUEM ABYX
($aKTOPOB: PE3KOr0 CHUMKEHWA COLMANTbHO-3KOHOMMYECKOTO NO/oMKe-
HUA BO/bLUEN YacTW HAaCeNeHWUs CTPaHbl U YXyALWEHWUA OpraHW3aLmm
MeANUMHCKOro 06Cy:KUBaHUA HaceneHus, B TOM YKCIe U gepmaTo-
BEHEPO/IOTMYECKON /YO0, CBA3aHHOTO, B NEPBYIO 04EPEeapb, C pes-
KMM CHUKeHneM GUHAHCMPOBAHUA CEKTOPA 34PaBOOXPAHEHMA.

B nepBble e rogpl HE3aBUCUMOCTH, B CBA3U C Hebnarononyy-
HOW 3nuaemmonornyeckoi oberaHoskoi no BUY/UMMM, nocraHosne-
HuAMK [pasuTtenbctea Pecnybavku TafKMKWUCTaH OblM MPUHATDI
HECKOJ/IbKO CTpaTerMyecknx JOKYMeHToB no 6opbbe ¢ pacnpocTpaHe-
Huem BMY/MNMM, 8 Tom uncne «HaumoHanbHan nporpamma npodu-
NaKTUKM 1 6opbbbl ¢ BUY/CMUA/BMMN 8 Pecnybinke TaaKuKUCTaH».
[na peannsaumm noctaHosneHuin Npasutensctea PT MuHnctepcteom
3/paBoOXpaHeHunsa Pecnybnvku TagsKuKUCTaH npukasom Ne 97 ot
14.03.2003 6blav NpUHATBI pelueHns 06 ambynatopHom obcnenosa-
HUK 1 neveHun 6onbHbIX UMMM 1 X CMHAPOMHOM BeEHUM.

CosmecTHO ¢ nobanbHbim doHAOM, Mpu nopdepxke MuHu-
CTEepCTBa 3[PaBOOXPAHEHMS U COLMANBbHOM 3aLUUTLI HaceNeHus, No
Bcelt pecnybnuke 8 2000-ble rogpl Oblav NOATOTOB/EHBI CBbIWe 450
MeANUMHCKMX PaboOTHMKOB MO CUHAPOMHOMY BeAeHuo B0/bHbIX
MNMN, 8 45 ropoaax v palioHax PT 6b1n OTKPbITbI KaBUHETbI A0BEPUSA
[NA TPYAOBbIX MUIPAHTOB M KL, U3 rpynn pucka MNMM/BUY.
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of the republic, including 16 dispensaries, 9 departments and 31
offices. They operated 22 serological, 20 clinical diagnostic and 6
bacteriological laboratories [1, 5, 11].

To educate students and train specialists on the basis of the
Republican Hospital (later Municipal Clinical Hospital No. 1) the
Department of Skin and STD of Avicenna Tajik State Medical Insti-
tute was established in 1941.

Primary specialization and advanced training of dermato-
venereologists in Tajikistan was started at the end of the 1940-
ies. Until the end of the 1950-ies, dermatovenereologists of the
republic travelled to other cities of the former USSR for their
specialist training and skills improvement [1, 5, 6, 12]. Since the
beginning of the 1960-ies, primary and advanced trainings of der-
matovenereologists has been carried out at the department of
skin and ST diseases of the Avicenna Tajik State Medical Institute.
In the early 1970-ies, a one-year specialist’s training (internship)
in skin and ST diseases was started on the basis of the Republi-
can DVD. In 1986, the faculty of advanced specialists’ training of
Avicenna Tajik State Medical Institute started running a course of
dermatovenereology on the basis of the Republican Dermatologi-
cal dispensary [1, 5, 6, 10, 12].

Establishment of bases for the specialist training resulted in
a noticeable increase in the number of dermatovenereologists in
the republic. In 1945 Tajikistan had only 20 STD specialists, while
at the end of the 1980-ies their number reached 182. As a part
of the Soviet Union, Tajikistan got two dermatovenereologists
defending their PhD theses (doctoral degree) and 14 — their mas-
ter's theses (candidate of medical sciences) [6, 11, 12].

In the first decade of state independence of the Republic of
Tajikistan, which was gained in the 1990-ies, incidence of ST in-
fections and contagious skin diseases (scabies, pyoderma, fungal
diseases) among the population of the country was dramatically
increased. Many factors contributed to this growth of morbidity,
first of all it was the civil war, which led to a protracted economic
crisis, widespread migration of the population both in and out of
the country, which contributed to the spread of unemployment,
drug addiction, and prostitution. Worsening of the population’s
health indicators occurred mainly due to the two factors: a sharp
decline in the socio-economic status of most of the country's
population and a degradation of medical care, including the der-
matovenereological aid, associated primarily with a significant
decrease in funding of the healthcare sector.

In the very first years of independence, due to the unfa-
vorable epidemiological situation with HIV/ST infections, several
strategic documents to combat the spread of HIV/ST infections
were adopted by decrees of the Government of the Republic
of Tajikistan, including the National Program for the Prevention
and Control of HIV/AIDS/STD in the Republic of Tajikistan. To
implement the resolutions of the Government of the Republic
of Tajikistan, the Ministry of Health by the order No. 97 dated
March 14, 2003, made decisions on outpatient examination and
treatment of patients with STD and their syndromic manage-
ment.

Together with the Global Fund, with a support of the Min-
istry of Public Health and Social Defense, more than 450 medi-
cal staff were trained throughout the country in the syndromic
management of STD in the 2000-ies, offices of trust were opened
in 45 cities and regions of the Republic of Tajikistan for labor mi-
grants from ST infections/HIV risk groups.
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[na coBepLIeHCTBOBaHUA NPOPUNAKTUKM U nedeHns UMMM B r.
[ywaHbe, a 3aTem M B 06/1aCTHbIX LLEHTPaX bblan BHEAPEHbI COBpe-
MeHHble, HO HecoBepLUeHHble, BBUAY HepeaKunX NOXKHOMNONOKUTENb-
HbIX Pe3y/IbTaTOB, METOAbI UX AUATHOCTUKM (MU, UDA). XoTa B pecny-
6/11Ke 1 GPYHKLMOHMPYET He ogHa nabopaTtopus no nposegeHuto MLUP
nccnefoBaHNUM, OAHAKO, K COXaNeHuIo, B HacToALLee Bpema cnewma-
NIN3NPOBaHHbIE AePMATOBEHEPONOTNYECKME YUPEXAEHUA He pacno-
naratoT cobcTBEHHbIMM NabopaToprUAMM TaKoro poaa.

B obpasosaHHoM B 1993 roay B r. [lywaHbe TaaXMKCKOM UHCTH-
TyTe NoCNeAUNIOMHOMN NOATOTOBKMU MeAMLMHCKMX Kagpos (TUMMNMK)
6blna OTKpbITa Kadeapa AepMaToBEHEPONOTMU, YTO CNOCOBCTBOBAIO
YNYYLIEHUIO NOAFOTOBKM CMELManUCTOB M NOBbIWEHWIO KBaAUduKa-
LMY MEAMLMHCKUX PabOTHWMKOB AepMaTOBEHEPONOTUYECKMX YUpeX-
JeHuit pecnybnvkn. B 2015 rogy npv Kadeape OTKPbIACA KypC Koc-
METOI0MUM, YTO MO3BOIMNO HayaTb MOATOTOBKY Bpayel U CpeaHux
MEANLMHCKMX PabOTHUKOB MO KocmeTonornm [12].

3a roabl He3aBUCMMOCTM NOAIOTOB/EHO CBbile cBbiwe 140 mo-
NofibIX CneLmanncTos. B HacTosLee Bpems B pecnybnuke pabortatot
245 Bpaveiil gepmaToBeHeposoros, 4to coctasnset 80,8% OT Heob-
X0AMMOro no wraty. B cnyxbe paboTatoT 6 LOKTOPOB MEANLIMHCKMX
HayK 1 6onee 40 KaHAMAATOB MEAMLIMHCKUX HAYK, YTO, MO CPABHEHMIO
C COBETCKMM MepUOAOM, COOTBETCTBEHHO B 3 M 2 pasa bonblue. Kea-
NMOMKALMOHHYIO KaTeropumio umetot 220 (89,7%) Bpayelt, U3 HUx 79
(32,2%) — Bbicwyto, 89 (36,3%) — nepsyto 1 52 (21,2%) — BTopyto. 25
CMeuunannucToB He UMEIOT KaTeropumio, BBUAY HELOCTAaTOYHOrO CTaxa
pabortbl (80 7 neT). 25 Bpayelt ya0CTOEHbI NOYETHOrO 3BaHMsA «OTINY-
HUWK 34paBooxpaHeHuns Pecrnybanku TagKUKUCTaH .

B koHUe 90-bIx rofoB KOXHO-BEHEPONOrNYECKUE YUpeXaeHNA
pecnybauku 6bian NeperMeHOBaHbl B LEHTPbI KOMHbIX U BeHepuye-
CKUx bonesHeii. B HacTosLee Bpems B pecnybamke GpyHKLMOHMPYLOT
57 KOXXHO-BeHeponormyeckux yupexkaeHuit: PKLIKBE, TKUKBB r. dy-
waH6be, NKBKB B 1. AywwaHbe, 3 061acTHbIX LeHTpa KBB, 14 paitoHHbIX
KOMHO-BEHEPUYECKUX LEHTPOB, 13 KOXKHO-BEHEPUYECKMX OTAENEHWI
1 24 KoKBeHKabuHeToB. Bo BCex yupexaeHuax GyHKUMoHMpytoT 885
Koek (690 cTaumoHapHbIX M 195 AHEBHbIX).

Takum 06pa3om, CTaHOB/IEHME W Pa3BUTHE AEPMATOBEHEPO/IO-
rMyeckoi cnyx6bl TaaKMKMCTaHa Hayanoch B COBETCKUMIA Nepuog,. Mo-
CNle Pe3Koro cnaja B nepsble roAbl NPMOBpPETEHNUA rOCYAaPCTBEHHOM
He3aBUCUMOCTY, AePMaTOBEHEPO/IOTMYECKan CyKOa CTpaHbl Havana
BOCCTaHaB/IMBATbLCA, Pa3BMBasn CBOW KafpoBbIi M HAy4HbI NOTEHLMAN
1 BHeAPAA COBPEMEHHbIe MHHOBALMOHHbIE TEXHONOTUMN.

To improve the prevention and treatment of STD in Du-
shanbe and the regional centers, modern methods of diagnostics
were introduced such as direct immunofluorescence (DIF), ELISA.
Currently several laboratories in the country perform PCR tests,
unfortunately, at present, specialized dermatovenereological in-
stitutions do not have their own laboratory facilities of this kind.

Tajik Institute of Postgraduate Training of Medical Staff (TIP-
PMK), founded in 1993 in Dushanbe, opened a department of
dermatovenereology, which contributed to the advanced training
and professional development of the medical practitioners from
the dermatovenereological institutions of the republic. In 2015,
a cosmetology program was launched at the department, which
made it possible to start cosmetology training of doctors and
nurses [12].

Over the years of independence, more than 140 young spe-
cialists have been trained in this department. Currently, 245 der-
matovenereologists work in the republic, which is 80.8% of the
required number of staff. Total of 6 PhD holders (doctors of med-
ical sciences) and more than 40 professional master’s program
graduates (candidates of medical sciences) are involved, which is
3 and 2 times more compared with the Soviet period, respective-
ly. Total of 220 (89.7%) doctors were awarded with qualification
degree, of which 79 (32.2%) got the upper degree, 89 (36.3%) —
the first degree and 52 (21.2%) the second degree; while 25 spe-
cialists do not receive a qualification degree due to insufficient
work experience (less 7 years); 25 doctors were awarded with the
honorary title of "Excellent Health Care Worker of the Republic of
Tajikistan".

At the end of the 1990-ies, the skin and STD institutions of
the republic were renamed into centers for skin and STD. Cur-
rently, there are 57 dermatovenereological institutions in the
republic: RKTsKVB, GKTsKVB in Dushanbe, GKKBK in Dushanbe, 3
regional centers of the KVB, 14 regional dermatological and STD
centers, 13 dermatological and STD departments and 24 derma-
tological and STD medical offices. Taken together all this institu-
tions accommodate 885 beds (690 inpatients and 195 half-day
beds).

Thus, the establishment and development of the dermato-
venereological care in Tajikistan began in the Soviet period. Af-
ter a drastic decline in the first years of state independence, the
country's dermatovenereological care began to recover, develop-
ing its human and scientific potential and introducing modern in-
novative technologies.
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PA3BUTUE LIUKAOAECTPYKTUBHOM XVPYPTUIM B O®TAABMOAOTUN U EE

ITPUMEHEHME ITPU PA3ANYHBIX BUAAX T1AYKOMDBI

®. DYPKAT304, X.A4. KAPVIM-3AAE, IILK. MAXMAA304A

Kadeapa opraapmoaorun, TagKuKCKuit rocyjapCcTBeHHBI MeAUMIIMHCKII yHuBepcuTeT uM. Abyaan noun Cuno, Adymanbe, Peciybanka Tagxukucran

[naykoma 6bina v OCTagTcs akTyanbHelwen npobaemoit B oprasbmonornn. OHa xapaKTepusyeTca noBblleHWeM BHYTPUIIA3HOrO gasneHus (BrA),
CHWXXEHWEM MOIA 3peHNUs U aTpodueit 3pUTeNbHOTO Hepea. HeCMOTpPA Ha onpeaenéHHbIe YCnexu B AWArHOCTUKE U Ie4eHnn 3aboneBaHus, OT mayko-
Mbl BCE eLé CTPaAaloT MUAAMOHbI (Ha CeroAHAWHMUI AeHb No AaHHbIM BO3 B mupe HacuuTbiBaeTca 6onee 106 MUANMOHOB Y€IOBEK), U MHOTME Ma-
LIMeHTbI 06paLLatoTCa yiKe Ha NO3AHUX CTaausAX. bonesoii CMHAPOM, KOTOPbIN MPUCOEAMHAETCA Y YAacTU BOMbHbIX, MHOTAA BbIHYXKAAET Bpavel yaanaTb
rnas. B cBA3u ¢ 3TMM, Bbin BHEAPEH PAA, TaK Ha3bIBaEMbIX, OPraHOCOXPAHAIOLLMX ONEPALIMIA, LENblo KOTOPbIX ABASAETCA CHUXKEHUE NPOAYKLMUM BHY-
TpWrnasHoii kuakoctu (BMrK) u, cootBeTcTBEHHO, yCTpaHeHWe 601eBOro cMHAPOMA. JleYeHMe MayKoMbl BKAKOYAET KOHCEPBATUBHbIE U XUPYPrUYeckue
BMeLLaTeNbCcTBa. XMPYprudeckre MeToabl Npu r1ayKoMe HanpasaeHbl Ha yydileHne oTToka BMK (ducTynausupyiolive onepawumm) uam Ha CHuKeHue
eé NpoayKUMK (LLUKNOLECTPYKTUBHbIE BMELLATENbCTBA). B AaHHOM cTaTbe roBOpUTCA 06 3BOOLIMM OMEPATUBHbIX BMELLATE/NbCTB, HaNpPaB/IEHHbIX Ha
CHUXXEHMe NpoayKumu B nyTém paspylieHus LuamapHbIX OTPOCTKOB. Mbl BbINOAHWAM NOUCK cTaTeit B 6a3e AaHHbIX Google Scholar Database,
Pubmed, Web of Science, Cyberleninka n Cochrane Library, ony6ankosaHHbix 5o 2020 roga, UCNonb3ys KAtOYeBble C10Ba, KOTOPbIE OTHOCATCA K Liu-
Knogectpykumu (LLA), umknodotokoaryaaumum (LUPK) u neveHmnio pedpartepHoit raykombl (PT).

KnioueBble cnoBa: 2naykoma, Yukaodecmpykyus, YUKA0OomMoKoazyaayus, yuauapHoe meno, OUoOHbIl nasep.

Ana uutnpoBanua: ®ypkratsog ®, Kapum-3age X, Maxmaazopa LK. PasBuTre LMKNOAECTPYKTUBHOW XMPYPrv B 0GTalbMONIOTUK U €€ MPUMEHEHUE Npu
pa3NnYHBIX BUAAX [1ayKOMbI. BecmHuk AsuyeHHbl. 2021;23(4):585-94. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-585-594

A REVIEW OF CYCLODESTRUCTIVE SURGICAL PROCEDURES FOR THE
TREATMENT OF VARIOUS TYPES OF GLAUCOMA

F. FURKATZOD, KH.]. KARIM-ZADE, SH.K. MAKHMADZODA

Department of Ophthalmology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Glaucoma remains a significant problem in ophthalmology. It is characterised by increased intraocular pressure (IOP), visual field loss, and optic nerve
degeneration. Despite some progress achieved in the diagnosis and treatment of the disease, millions still suffer from glaucoma (currently, according
to WHO, there are more than 106 million people globally), and many patients are already in the later stages. The accompanying pain syndrome
sometimes forces doctors to remove the eye. In this regard, several so-called organ-preserving operations were introduced, the purpose of which is to
reduce the production of intraocular fluid (IOF) and, accordingly, eliminate the pain syndrome. Glaucoma treatment includes conservative and surgical
interventions. Surgical methods for glaucoma treatment aim to improve the outflow of intraocular fluid (fistulising operations) or reduce its production
(cyclodestructive procedures). This paper analyses the evolution of surgical interventions to reduce intraocular fluid production by destroying the
aqueous humour-producing ciliary processes. Systematic review searches were performed using Google Scholar, Pubmed, Web of Science, Cyberleninka,
and Cochrane Library databases for articles published up to 2020 using keywords related to cyclodestruction (CD), cyclophotocoagulation (CPC), and
treatment of refractory glaucoma (RG).
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BBEOEHMUE INTRODUCTION

Nevenne pedpaktepHoi raykombl (Pl) ocTaérca ogHOM U3 He- Treatment of refractory glaucoma (RG) remains one of the

peLwéHHbIX Npobiem B 0GTanbMONOMMM U3-33 HELOCTAaTOUHOM 3P dek-
TUBHOCTW CTaHAAPTHbIX METOAOB JIEYEHUA, KaK MeAMKAaMEHTO3HbIX,
TaK 1 xupypruyeckux. K Pl oTHocATcA HEOAHOKPATHO onepupoBaHHas
TAayKOMa, raykoma B adbakMYHOM M apTMdaKMYHOM a3y, a Takxke
HeoBacKynapHasa rnaykoma [1, 2]. HaunHas ¢ 1930 rogos, nossuacs
HOBbI METOA NIeYeHUA, 3aK/YAOWMIACA B AECTPYKLUM LIUANAPHO-
ro Tena — UMKnogecTpykuma (L), Kotopbli cTan meTogom Bbibopa y
TaKWX NaLMEHTOB AN CHUMKEHWA BHYTPUIA3HOMO fasneHus (BIA) u
YMeHbLUEHWUA NpOrpeccupoBaHua rnaykombl. Llenb LU 3akntovaeTcs
B BbIGOPOUHOM YHUUTONKEHWUM INUTENNA LUAUAPHBIX OTpOCTKoB (LLO),
4TO NPUBOAUT K YMEHbLUEHUIO, HO HE MNpPeKpaLLleHWio BbIPaboTKM

unsolved problems in ophthalmology due to the lack of effective-
ness of standard treatment methods, both medical and surgical.
RG includes repeatedly operated glaucoma, glaucoma in aphakic
and pseudophakic eyes, and neovascular glaucoma [1, 2]. Since
the 1930s, a new treatment for the destruction of the ciliary
body, cyclodestruction (CD), became the treatment of choice in
these patients to lower intraocular pressure (IOP) and reduce the
progression of glaucoma. The goal of CD is to selectively destroy
the ciliary process (CP) epithelium, which leads to a decrease, but
not a cessation of intraocular fluid (IOF) production, thereby pre-
venting the progression of glaucoma [3, 4]. Over the past 70-80
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BHYTPUINa3HOW *Kuakoctu (BMXK), Tem cambim npeaoTspallias npo-
rpeccupoBaHue rnaykombl [3, 4]. 3a nocnesHue 70-80 neT B NoMcKax
HOBbIX WM YAYYLIEHHbIX MOAEPHM3MPOBAHHbLIX ONEpaLMi, KoTopble
BK/II0YALOT B0/1e€ TOUHYIO POKYCMPOBKY HaNpPaBNEHWS SHEPTUMN U, TEM
CaMbIM, CHUKAOT MOBPEXKAEHME OKPYKAOLMX TKAHEW U nocieone-
PALMOHHBIX OC/IOKHEHUW, YYEHBIMU BbIIO NPEL/IOKEHO HECKONbKO
BUAOB LMKNOAECTPYKTMBHBIX onepauui [5]. Ve B 1933-1936 rrT. B
NNeYeHUU T1aYKOMbl NPUMEHANACh NPOHUKAIOWAA U HENPOHMKatoLWanA
LMKNOAMATEPMUA, NMPU KOTOPOI NPOBOAMAACE KOAryaaumMa Luanap-
Horo Tena (LT) ¢ nomolubto aneKTpuyeckoro Toka [6, 7]. Mpu atom
HOpManu3auma AaBAeHnA Habadanach Tonbko y 14,7% 60NbHbIX, Y
26,5% naupeHToB B 6b110 Ha cTaguu cybkomneHcaumu, a B 4 (5,9%)
CNy4yanx oTMeYanacb runotoHua (ApxaHrenbckuii BH, 1964). OgHako
pa3iMyHble uccnepoBaHmMA, Kotopble nposoauance B 40-50-x rogax
NPOLLIOTO BEKA NOKa3a/u, YTo uuknoamatepmokoarynauma (LLATK) He
6e30nacHa U UMEET MHOKECTBO OC/IOKHEHWI, BKNIOYAsA HEKPO3 TKa-
HeW rnasa u cybatpoduto rnasHoro abaoka. MNa gaHHbIM lonbadenbaa
HI (1958) YacToTa OCNOKHEHMI MOXKET BapbUpoBaTb oT 16% a0 42%.
Tak, oTCnoMKa cocyamncToit obonoukm Habnoganack 8 17,7% cnyyaes,
y 10,3% naupeHTOoB OTMeYanca npnaoumknut, y 11,8% — sbinageHue
pagy*How obonouku [8-10].

Byeti G B 1950 roay ana cHuxKeHuA npogykuumn BIK npeanoxun
MCMO/Ib30BaHME TEXHUKM 0OMOPOXKEHNSA — KPMOZECTPYKLIMIO, KOTOpast
TMCTONOMMYECKM YHUYTOXKAET LMAMAPHbIE OTPOCTKU, KanuAnapbl Lm-
NMAPHOTO TeNa, YTO, B CBOK OYEPEeb, YMEHBLLAET LMPKYAALMIO KPOBU
B LMIMAPHOM TeNe 1 COOTBETCTBEHHO CHUMKAET NpoAyKLumio BMK [12,
13]. Uunknokpuokoarynauma (LKK) cHuxkana Br 6onee apdektmsHoO
M Bblna MeHee TpaBMaTUYHaA. Pe3ynbTaTbl SKCMEPUMEHTANbHBIX UC-
CNefoBaHUIM MOCAYKUAN OCHOBOWM ANA KAMHMYECKOTO MPUMEHEHUA
KpMOZEeCTPYKLMM LmamapHoro Tena. Bietti G otmeTnn xopouyto nepe-
HOCMMOCTb Onepauun naumeHTamu. OQHAKO CTOMKas KoMMeHcaums
Bl 6bina fOCTMrHYTa ToNbKO Y 16 13 21 nauueHTa (76,2%). Mockonb-
Ky KpMoaecTpyKuma bbina Gonee unm meHee npeackasyemoit v Bbl-
3bIBa/Ia MEHbLLE OC/MIOXKHEHUI, YEM MEHETPUPYIOLLAA LyKAoAMaTep-
MUA (YacToTa OCNOMKHEHUI MeHee 12%) OHa BbITECHMAA NOCNEAHION
TEXHWKY. HO, HECMOTPSA Ha 3TO, B NOCAEAYOWMX UCCAEA0BAHUAX, OC-
noxHenua nocne LKK 6bin BbiABAEHbI MHOTUMM aBTopamu. Cpeau
HuX yBeuTbl (11,9%), yBennueHne 60neBoro cMHAPOMa (NpPaKTUYecku
BO BCEX C/ly4anx NPUCYTCTBOBaN 60NeBOW CUHAPOM), NOABLIBUX XPY-
CTanuKa (3,7%), rudema (10,2%) 1 runotoHus (12%) ¢ nocnepytouien
cybatpoduelt masHoro s610Ka (KOTOpyto NPaKTUYECKM Henb3s npe-
[OTBPATUTL). BCE 3TO BbIHYAMNO YYEHBIX UCKaTb Honee onTMmMasbHble
BapMWaHTbl SIe4eHns y 6ONbHbIX C NOCAeaHel CTaauen rmaykombl [11-
14]. No3aTomy AaHHbI METOA OCTaBaNCA Pe3epBHbIM Noce Heapek-
TUBHOW GUCTYIM3MPYIOLLEN OnepaLmy.

CnegylowMm 3Tanom MO YCOBEPLUEHCTBOBAHWUIO KPUOFEHHO-
ro Metoga bblin MccnefoBaHUA, HanpaBaeHHblE Ha ONTUMM3ALMIO
TexHonoruu ¢ 6onee 060CHOBaHHLIM BbIGOPOM TEMMEPATYPHLIX pe-
MMOB M 3Kcnosuumm [15]. Bbino AoKasaHo, YTO MCMONb30BaHMe
cBepxHM3KMX Temnepatyp (ot -100 ao -180°C) MmeeT oyeBuAHble
NnpevMmyLLEecTBa nepes ymepeHHo HU3KMMK Temnepatypamu (ot -70
£0 -80°C) ¢ po3MpoBaHMEM 30Hbl U YMEHbLEHWEM BPEMEHU BO3-
[LeNCcTBmMA, Tak Kak Npy 3TOM npoucxoaut AsyxdasHoe obpa3oBaHue
BHYTPMKNETOYHOTO KpucTania. B nepBoi ¢pase ObICTPOro 3amopaku-
BaHMA 006pasyoTca Masible BHYTPUKNETOYHbIE KPUCTaA/Ibl, KOTOpble
camm no cebe He ABNAIOTCA ryOUTENbHBIMU 41 KNETOK, HO Npu Mea-
JIEHHOM Pa3MOpaXKMBaHWM 06pasytoTca bosiee KpynHble KPUCTabI,
KOTOpble ABASIOTCA AECTPYKTUBHBIMU 415 KAETOK LMAMAPHOrO Tena.
Mo mepe HaKoM/JIEHMA OMbITa UCMONb30BAHWUA CBEPXHU3KUX Temne-
paTyp MHOTVMM aBTOPaMM BbIAB/EHbI U cneunduIeckme HefoCTaTku
METOAMKM: B paHHEM NOC/eonepaLyOHHOM Neproae BO BCEX CyYanX
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years, in developing novel surgical techniques that include a more
precise direction of energy and thereby reducing the damage to
surrounding tissues and postoperative complications, scientists
have proposed several types of cyclodestructive procedures [5].
Back in the 30s, penetrating and non-penetrating cyclodiathermy
already was used, in which the ciliary body (CB) was coagulated
using electric current [6, 7]. At the same time, normalisation of
pressure was observed only in 14.7% of patients. Furthermore,
in 26.5% of patients, the stage of IOP subcompensation was ob-
served, and in 4 (5.9%) cases, hypotension was noted (Arkhan-
gelsky VN, 1964). However, various studies conducted in the
40-the 50s of the last century showed that cyclodiathermocoagu-
lation is unsafe and has many complications, including eye tissue
necrosis and phthisis bulbi. According to Goldfeld NG (1958), the
complication rate can vary from 16% to 42%. Thus, choroidal de-
tachment was observed in 17.7% of cases, iridocyclitis 10.3%, and
prolapse of the iris in 11.8% of patients [8-10].

Byeti G in 1950 proposed a controlled frostbite technique
— cryodestruction, which destroys the ciliary processes and its
capillaries, which, in turn, reduces blood circulation in the ciliary
body and, accordingly, reduces the production of IOF [12, 13].
Cyclocryocoagulation (CCC) reduced IOP more effectively and was
less traumatic. The results of experimental studies served as the
basis for the clinical application of cryodestruction of the ciliary
body. Bietti G noted the excellent patient tolerance of the pro-
cedure. However, stable IOP compensation was achieved only in
16 out of 21 patients (76.2%). Therefore, it supplanted the latter
technique because cryodestruction was more predictable and
caused fewer complications than penetrating cyclodiathermy
(less than 12% complication rate), it supplanted the latter tech-
nique. However, in subsequent studies, complications after CCC
were highlighted by many authors. Among complications are uve-
itis (11.9%), an increase in pain (the pain was present in almost all
cases), lens subluxation (3.7%), hyphema (10.2%) and hypoten-
sion (12%), followed by phthisis bulbi (which is almost impossible
to prevent). This forced scientists to look for more appropriate
treatment options in patients with the end-stage of glaucoma
[11-14]. Therefore, this method remained a backup one after a
fistulising surgery failure.

The next step in improving the cryogenic techniques was
research aimed at optimising the technology with more reason-
able temperature regimes and exposure [15]. It has been proven
that the use of ultra-low temperatures (from -100 to -180°C) has
apparent advantages over moderately low temperatures (from
-70 to -80°C) with the zone adjusting and a decrease in exposure
time since this results in a two-phase intracellular crystal forma-
tion. In the first phase of rapid freezing, tiny intracellular crystals
are formed, which in themselves are not destructive to cells. Still,
larger crystals are formed during slow thawing, damaging ciliary
body cells. However, with gained experience in the application
of ultra-low temperatures, many authors also identified specific
limitations of the technique: in the early postoperative period, in
all cases (85.3%), there was an inflammatory reaction, often with
the anterior chamber fibrin deposition(84.9%), systematic devel-
opment of hyphema in more than 50% of patients.

In some cases, persistent hypotension (12.4%) with further
development of subatrophic (10.7%) and phthisis bulbi (9.5%)
were observed. Cryogenic methods are still widely used in vit-
reoretinal surgery despite possible complications. Some authors
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(85,3%) umena mecto BocnanuTenbHas peakLms, 3a4acTyHo ¢ Bbinaje-
Huem dnbpuHa (84,9%) B NnepeHIO0 KaMepy, YacToe pas3BuTUe rude-
Mbl, 6onee yem y 50% naumeHToB. B psAae cly4aes BbisiB/ieHa CTOMKan
runotoHus (12,4%) ¢ panbHelwmm passutuem cybatpodum (10,7%)
bT1M3Kca rasHoro abnoka (9,5%). HecmoTps Ha BbllleyKasaHHble BO3-
MOXHble OC/OXHEHWSA, KPUOTEHHbIE METOApI U CErOAHA HaXOAAT LWK-
pOKOe MpUMeHEHWE B BUTPEOPETUHANBHON XMpYprun. B oTaenbHbIX
paboTax yKasbiBaeTcA Ha 6aaronpuaATHbIe Pe3yNbTaThl MPU COYETAHUU
KPUOTEHHBIX W ly4eBbIX METOZLOB LIMKNOAECTPYKLMM NPU HEOBACKY-
NApHoI rnaykome [13-16].

ChOKyCMpPOBaHHbIW YNbTPA3BYK BbICOKOW MHTEHCMBHOCTM, pas-
paboTaHHbIi B 1950 rogy Fry W, — ewwé oguH cnocob Koarynauum um-
JIMApPHbIX OTPOCTKOB. HO, B CBA3M C TeM, YTO AaHHbI MeToZ, BbI3blBa
MCTOHYEHME CKNEePbl HA MECTe annnMKaLumm (YacToToi ot 17% po 62%)
W [3/IbHENLLYIO 3KTa3WIO CKNepbl C NOCAEAYIOWMM CHUMKEHUEM 3pe-
HUWA, OT HEro OTKasanuch. Mcnonb3oBaHWe KPyroBoW yabTPa3ByKOBOM
LMKNOLECTPYKLMM [0 CUX Nop usyyaeTca [17, 18].

B 1961 roay Weekers R ana Koarynaumm LMANAPHOTO Tena uc-
No/1b30Ba KCEHOHOBYIO Ayry (n1yy), a B 1969 roay Smith v Stein 06Ha-
PYKW/K, YTO Nasep Ha UTTPUIA-aNFOMUHUMEBOM rpaHaTe ¢ HEOAUMOM
(Nd:YAG) mosKeT BbITb MCNONBb30BaH ANA TPAHCCKAEPATIbHON LUKAO-
dotokoarynaumm (TC LLPK). Backman H B 1972 roay npomssén TC DK,
BMEepBble UCMONb3yA PYOMHOBbIM UCTOYHUK AN nasepa. M3 nocneny-
toLLMX ny6amKaLmii cTano ussectHo, yto Nd:YAG nasep 6onee apdek-
TMBEH, Yem pybuHoBbINA. Mo3xe ana LUPK ctanm ncnonb3osaTtbea apro-
HoBbI (1954) u anoaHbiv (1961) nasepsi [19, 20].

Mopaya nasepHoli sHeprum Bo Bpems LIOK ocywiectensertcs Tpe-
M NYTAMM: Yepes 3padok — TpaHcnynuanapHan UK (TALDK); yepes
CKnepy — TpaHccknepanbHaa LK, koTopas, B CBOIO ouepesib, MOXKET
ObITb KaK KOHTAKTHOW, TaK U BECKOHTAKTHOM; aHAOCKONMYecKan LK
(3UDK).

TpancnynunnapHasa L®K

[HaHHbii meTog, UPK npeacraBnseT cobolt Koarynaumio umamap-
HOro Tena nyTém BO3AENCTBUA aproH-1a3epHoro Ny4a AJMHOMN BOJHbI
647 HM Yepes 3payoK Ha BUAMMble obnacTu unavapHoro tena. Knu-
HUYecKoe NpUMeHEHMEe AaHHOTO MeToZa bbl10 OrpaHMYEHO, NOTOMY
4To ANA NpoBeaeHUs GOTOKOAryAALMM LMapHbIX OTPOCTKOB Tpebo-
Ba/lOCb NOJIHOE PacLUMpeHne 3payka. HegocTaTkom gaHHOro MeToaa
6b1710 TO, YTO €0 MOXKHO NPUMEHATb He Bcem B0/bHbIM, @ BbI6GOpOY-
HO — 60/1IbHBIM C aHUPUAMEN, @ TaKKe BO/bHBIM, Y KOTOPbIX PaayKKa
CMelLeHa Bnepén, BCIeACTBUE MOJHbIX NEPEAHUX CUHEXMI, U TONBKO
TOrAa, Korga MeAMKaMeHTO3HbIE U ApyrMe XMpypruyeckue onepawum
6bin HeapdekTMBHbI [21, 22]. TAUPK y yacTu 60nbHbIX Bbina Hey-
Z06Ha B UCMONb30BaHMM, TaK KaK /15 3T0 TpeboBanvCh MakCMMasbHO
LUMPOKUI 3payoK 1 NPsSIMasn 3puTesibHasn ocb. BA0OaBOK, KIMHUYECKME
nccnefoBaHUA NoKasanu, YTo aproH-nasepHas LIOK okasanacb He-
npegackasyemoit. Tak, Shields MB ony6a1KkoBan pesynbTaTbl iedeHuns
27 nauuneHToB, KOTopbIM Bbina BbinonHeHa TMNLMK aproHosbim nase-
pom. Cpeay HUX TONbKO Y 6 naLmeHToB (22,3%) oTMeYancs Nonoxu-
TeNbHbIN pe3ynbTat. MocTeneHHoe ycToiymMBoe nosbiweHune BIA 3a-
PErncTprMpPOBanoCh Y MHOTMX 6ONbHBIX, KOTOpbIM NpoBoauan TMNLDK
[22].

TpaHccknepanbHaa L®K

Mpu TC UPK nasepHbiit ayd (Nd:YAG nasep unu anoaHsiit na-
3ep) nepesaeTca Yepes CKAepy M NOIOLAETCA MeNaHUHOM, KOTO-
pbIi HAXOAWTCA B INUTENIUM LUNNAPHBIX OTPOCTKOB, TEM CaMblM, Bbl-
3blBan CENEKTUBHYH TEPMUYECKYIO KOAryNALMIO TKaHEW LMANapHOro
Tena [23].

indicate favourable results with a combination of cryogenic and
radiation techniques of cyclodestruction in neovascular glauco-
ma [13-16]. In the 1950s, focused US was employed for brain
therapy through a soft tissue window by Fry W for the first time.
In 1985, Coleman et al first described high intensity focused ul-
trasound (HIFU) for cyclodestruction. Nevertheless, it was aban-
doned since this method caused thinning of the sclera at the
application site (with a frequency of 17% to 62%) and further
development of scleral ectasia, followed by vision loss. Never-
theless, ultrasound circular cyclophotocoagulation is still being
studied [17, 18].

Weekers et al in 1961 used xenon arc photocoagulation
over the ciliary body. In 1969, Smith and Stein discovered that
the neodymium-doped yttrium aluminium garnet (Nd:YAG) laser
could be used for transscleral cyclophotocoagulation (TSCPC).
Backman H produced the TSCPC in 1972, the first to use a ruby
laser source. From subsequent publications, it became known
that the Nd:YAG laser is more efficient than the ruby one. Later,
argon (1954) and diode (1961) lasers began to be used for CPC
[19, 20].

The supply of laser energy during the CFC is carried out
in three ways: through the pupil — transpupillary CPC (TPCPC);
through the sclera — transscleral CPC, which, in turn, can be both
contact and non-contact; and endoscopic CPC (ECPC).

Transpupillary CPC

This CPC method is a coagulation of the ciliary body by
exposure to an argon laser beam with a wavelength of 647 nm
through the pupil on the visible areas of the ciliary body. This
technique was of limited clinical use because ciliary process pho-
tocoagulation required full pupillary dilation. The disadvantage of
this method was that it could not be applied to all patients, but
selectively — to patients with aniridia, as well as patients in whom
the iris is shifted forward due to complete anterior synechia, and
only when therapeutic and other surgical methods were ineffec-
tive [21, 22]. Furthermore, TPCPC in some patients was poorly
adapted for use since it required maximal pupillary dilation and
a clear visual axis. In addition, clinical studies have shown that
argon laser CPC application had unpredictable outcomes. Thus,
according to Shields MB published treatment results of 27 pa-
tients who underwent TPCTC with an argon laser, only 6 patients
(22.3%) had a positive outcome. However, a gradual, steady in-
crease in IOP was observed in many patients who underwent TP-
CPC [22].

Transscleral CPC

In TSCPC, a laser beam (Nd:YAG or diode lasers) is transmit-
ted through the sclera and absorbed by melanin, which is located
in the epithelium of the ciliary processes, thereby causing selec-
tive thermal coagulation of the tissues of the ciliary body [23].

Transscleral non-contact Nd:YAG laser CPC

In the 70s and 80s, the Nd:YAG laser became the method of
choice for CPC due to its ability to penetrate the sclera with no
apparent damage [22]. Transscleral non-contact Nd:YAG laser CPC
was used instead of CDT and CCC for a long time. When used in
500 patients, an increase in I0P, postoperative pain and inflam-
mation were observed less frequently in the postoperative peri-
od. These findings stated that the laser has more precise focusing
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TpaHccKnepanbHaa 6eckoHTakTHaA Nd:YAG nasepHas

LUeK

B 70-x u B 80-x rogax XX ctonetus Nd:YAG nasep, 6narogaps
CMOCcOBHOCTM MPOHMKATL Yepes CKAepy, MouTH He noBpexaan eg,
cTan meTogom Bblbopa npu LK [22]. Lonroe Bpems 6€CKOHTAKTHbIN
Nd:YAG 3ameHsan LAT m LKK. Mpu ero npumeHennn y 500 601bHbIX
nosblweHue B, nocneonepauyoHHble 601 U BocnaneHue Habto-
[anncb pexe B NOC/E0NepaLMOHHOM Neproge. 3T HaXO4KM KOHCTa-
TUpoBanm ToT dakT, YTo Nasep umeet Honee TOUHYIO GOKYCUPOBKY U
MeHbLLEe MoBpeXAaeT coceagHue TKaHu no cpaBHeHuto ¢ LK n LKK
[24, 25].

BeckoHTakTHasa LIOK nponssoauTca Ha LWenesoi namne ¢ NpoBo-
ZAHuKoBoM cuctemolt Nd:YAG nasepa, M31y4yatoLLeit NocTOAHHbIE UK
nepemeHHble BOHbl. OPMEHTUPOM NO3ULMM 1a3EPHOTO Slyya OT IMMba
CNYXKUT IMH33, KOTOPaA CTaBUTCA Ha a3 nocne aHectesun. Mecto ¢o-
KYCMPOBKM Nasepa bblno onpesieneHo post mortem B onepupoBaHHbIX
rna3ax. [locne n3yyeHus yuéHble NPULLAN K BbIBOAY, YTO LIMKIOKOAryns-
LA [OCTUTaeTCA UCNOIb30BaHNEM la3epa MOLLHOCTbIO 7-8 BT Ha ckne-
py Ha pacctosaHuu 1-1,5 mm nosagm ot aiumba [20, 22, 25].

TpaHccknepanbHan KoHTakTHaA Nd:YAG nasepHasa LU ®K

TexHuKa nposeseHnsa KoHTakTHoM Nd:YAG nasepHoit LLOK otam-
YaeTca oT HECKOHTAKTHOM TEM, YTO HAKOHEYHWK HaKNablBAETCA HENo-
CPesCcTBEHHO Ha KOHBIOHKTUBY Ha pacctosaHum 0,5-1,0 mm oT immba.

Mo cpaBHeHuto ¢ beckoHTakTHOM Nd:YAG L®K, KoHTaKTHas
Nd:YAG L®K 6onee apdekTBHA, MOTOMY YTO NPU NocneaHen ume-
eTca b6onee TouHan GOKYCMPOBKA SHEPrUM Nasepa, TPaBmaTU3aLms
CKNepbl MeHblue M pa3pyLlialollas cuna fasepa fydlle noanaérea
KOHTPO/I0. 3T 0CcObeHHOCTU AenatoT KoHTakTHyo Nd:YAG LiPK 60-
nee 3¢EKTUBHbIM METOAOM ANA CHUXKeHUA B/, ¢ HU3KMM pUCKOM
notepu 3penus [20-25].

TpaHccKknepanbHaa guoa-nasepHasa UOK (TC AN LK)

JHeprua Nyya reHepupyeTcs NOoAYNPOBOAHWKOBOW CUCTEMOM
TBEPLOTENBHOO AMOAHOro fasepa. CBeT u3nyyaetcs B UHbpakpac-
Hom cnekTpe B 810 HM, KOTOPbIN NOMOLWAETCA MENaHUHOM B NUT-
MEHTHOM C/10€ LMAPHOrO TeNa U BbI3bIBAET KOAryNALMOHHBIN He-
KpO3 3MNUTENNA U CTPOMbI LIUNAPHOTO TeNa. G-HaKOHEYHUK CTaBUTCA
Ha pacctoaHun 1,2 mm oT ammba. CtpoeHue G-HaKOHEYHWKa OpueH-
TUPOBAHO NapannensHo ocK Fasa. 3To cnocobeTayeT 6onee TOUHOMY
nonagaHuio AMOAHOrO lyHa K UMAMAPHbIM OTPOCTKaM [25, 26].

[aHHbIVi METOA, LUMPOKO MPUMEHSETCA B CBA3M C YA06CTBOM B
MCNONBb30BAHUM U YNYyHLWEHHOW POKYCMPOBKON U Nogdayeit SHepruu.
MccnepoBaHua Nokasanu, YTo AeCTPYKLUMA SNUTENNA OTPOCTKOB LIMAK-
apHOro Tena ny4ywe cHuxaet Bl n meHee pucKoBaHHa ANA 3peHus
[26]. B ocHosHOM TC A1 LI®K mncnonbayetcs y 60bHbIX C faNeKo 3a-
wegwen, pedpakTepHOM, HEOBACKYNAPHOW M TePMUHAAbHOM Gons-
wen rnaykomoi. MccnefoBaHna nokasanm xopowue pesynbratbl TC
AN UOK, Kak y 60nbHbIX C NEPBMYHON [1ayKOMO, TaK U Y MOBTOPHO
OMEePUPOBAHHLIX MO NOBOAY IMayKOMbI NaLmeHToB [26, 27]. Bbin npo-
BeEH CpaBHWUTE/bHBIN aHanW3: B NepBylo rpynny BKAOYEHbI H0nb-
Hble, KoTopbim genanun TC A1 UK nepsmuHo. Bo BTOpYtO rpynny BXo-
Annv 60/1bHbIE, KOTOPBLIM Y3Ke Bblna BbINONHEHA AaHTUIIAYKOMaTO3Has
onepauua. PesynstaTbl B NepBoi rpynne 6bian aydwe, u BrA y HUX
CHM3MNOCH A0 21 mm Hg [23-27].

Rotchford AP (2010) nposoaun TC A1 L®K y 601bHbIX C OCTpO-
Toi 3penna 220/60, uan 20,2. Mocne 5 net HabntoaeHua y 73,5% 60nb-
Hbix BIJ, 66110 16 Mm Hg, 3peHue Ha 0,1 cHusunock y 30,6% 60nbHbIX.
MNponopums 60/bHbIX CO CHUNKEHWEM 3peHUs Bblna paBHa MPONOPLIMK
60N1bHbIX, KOTOPbIM Aenann GUCTYIU3MPYIOLWME onepauumn (CuHyco-
TPabeKyN0IKTOMMIO, HEMPOHMKAIOWYO [YOOKYI CKIEPIKTOMMIO)
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and inflict minor damage on adjacent tissues than CFD and CCC
[24, 25].

Non-contact CPC is conducted with a slit-lamp Nd:YAG lasers
that operate in pulsed and continuous-wave (CW) mode. A con-
tact lens placed on the eye after anaesthesia explicitly designed
for this operation was used. The contact lens has the advantage
of having markers at 1-mm intervals to judge the laser beam's po-
sition from the limbus. At the same time, they block some of the
laser light from entering the pupil and blanch inflamed conjunc-
tiva to decrease the superficial charring of the conjunctiva. Post-
mortem studies on treated eyes determined the preferred focus
of the laser beam. The results revealed that effective cycloabla-
tion was achieved with the anterior probe edge placed 1.0-1.5
mm posterior to the surgical limbus superiorly and inferiorly and
1 mm temporally and nasally with 7-8 W energy levels [20, 22,
25].

Transscleral contact Nd:YAG laser CPC

In contact Nd:YAG laser CPC, a fibre's tip is applied perpen-
dicular to the surface of the conjunctiva, 0.5-1.0 mm from the
corneal limbus.

In comparison with non-contact Nd:YAG CPC, contact
Nd:YAG CFC is more effective because the latter has more pre-
cise focusing of the laser beam, is less traumatic to the sclera, and
laser damage performance is better controlled. These features
make contact Nd:YAG CPA a more effective method for lowering
I0P with a low risk of vision loss [20-25].

Transscleral diode laser CPC (TS CPC)

Light energy is generated from a semiconductor solid-state
diode laser system. The system emits light near the infrared spec-
trum at 810 nm, strongly absorbed by melanin in the pigmented
ciliary body epithelium, thereby inducing coagulative necrosis of
the ciliary body epithelium and stroma. The G-probe centres the
fiberoptic pit and is designed to be placed approximately 1.2 mm
from the corneoscleral limbus. The design of the G-probe encour-
ages the orientation of the fiberoptic parallel to the visual axis.
The orientation contributes to the more efficient laser energy de-
livery to the ciliary processes [25, 26].

This method is widely used due to easy application, im-
proved energy delivery and focusing system, and reproducibility
of the outcome. In addition, studies have shown that the de-
struction of the epithelium of the processes of the ciliary body
lowers IOP effectively and is less risky for vision loss [26]. TS DL
CPC is used in patients with advanced, refractory, neovascular
and terminal painful glaucoma. Studies have shown promising
results of TC DL CPC, both in patients with primary glaucoma and
in patients reoperated for glaucoma [26, 27]. A comparative anal-
ysis was carried out: the first group included patients who would
undergo TS DL CPC for the first time. The second group included
patients who had already undergone glaucoma surgery. The first
group showed better results, and their IOP decreased to 21 mm
Hg [23-27].

Rotchford AP (2010) performed TS DL CPC in patients with
visual acuity 220/60, or 20.2. After 5 years of follow-up, IOP was
16 mm Hg in 73.5% of patients; vision decreased by 0.1 in 30.6%
of patients. The proportion of visual impairment was in line
with that reported after fistulising operations (trabeculectomy,
non-penetrating deep sclerectomy) [28]. These results indicate
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[28]. 3T pe3ynbTaThbl YKa3bIBAOT HA BO3MOMXKHOCTb MCMoNb30BaHUsA TC
AN LUK y 601bHbIX € HaAnumem 3peHns Ha rnasy ¢ Pl Cpean ocnox-
HEeHUWI B paHHEM NOCNeonepaLyoOHHOM MEPUOAE aBTOPbl OTMEYatoT
CHUKeHWe 3peHna (30,6%), rudemy (11,4%), nporpeccupoBaHme Ka-
TapakTbl (41,5%), MPMOOUMKAUTBI C YaCTOTOW BbifBAEHMA A0 75,5%,
a Takxe runotoHuio (0,8-18%) ¢ nepexogom B cybaTpoduio rnasHo-
ro abnoka (0,8-3,5%) 1 o4eHb PEeAKO — CUMMATUYECKYI0 OGTaNbMUIO
(0,3%). OTMeYEHHbIe OCNOXKHEHMA MOTYT BbITb CBA3aHbI C Nepesosu-
POBKOW 1a3epHOI 3HEpPr1M Npu NPOBEAEHNUMN HENPEPLIBHO-BOIHOBOM
LI®K [23-30, 33].

HeKoTopble MCCNefoBaHMA YKA3bIBAtOT, YTO YAcTOTa NOBOYHbIX
3¢ deKTOB NPAMO NPONOPLMOHAIbHA CYMMAPHOM 1a3ePHOI SHEpPruK,
a4acTb UCCea0BaTeNel OTMEYALOT, YTO TaKMX CBA3EN HeT [23, 26, 30].
HecmoTps Ha aTo, TC /1 LUOK Ha cerogHALWHUIM AeHb yCnewHo npume-
HAETCA ANA CHUXKeHuA Bl y 60bHbIX C AaNeKo 3allealent, pedpak-
TEepPHOMI, HEOBACKY/APHOM M TEPMUHANbHOW 6oNALLEN rayKomol [22-
25]. Mo gaHHbIM HaUMOoHabHOTo bputaHckoro LeHTpa no LK, 47%
60/1bHbIM C rlaykomolt 6bina nposegeHa TC A1 LOK, 13 Hux 60% — ¢
HaMuMem 3puTeNbHbIX GYHKLMIA, @ y 22% 60bHbLIX MPOBOAUAN KOM-
6MHMPOBaHHYIO OMnepauyio No yaaneHuo KatapakTtbl 1 LK. MosTop-
HOE MOoBbILIEHWE BHYTPUIIA3HOIO AaBAEHNUSA ObIN0 3apErNCTPUPOBAHO
B 4% CNy4aeB M HU Y KOTO M3 TeX, KOMY Aenany KOMOUHMPOBAHHYHO
onepauwmto [25, 27].

OpHum m3 HepocTtatkoB TC /1 LUK aBnaetca oTcyTcTBME BU-
3ya/IbHOTO KOHTPOAA, MPW 3TOM TOYHAA /IOKaNM3aLMA HAKOHEYHMKA
Ha MG Bbla ycTaHOBEHA NocMepTHO. OTCYTCTBMUE BU3yanv3aLmm
LWMAPHOTO Tena OrpaHWYMBaNO XMPYPrUUYECKylo aKTUBHOCTb U 3a-
TPYAHANO YNPaBAAEMOCTb AECTPYKLUMM UamapHoro Tena [28, 31]. He-
CMOTPA Ha pag ocnoxHeHui, TC A1 LOK anseTca meTogom Bbibopa
onepaumu y 6onbHbIX ¢ pedpaKTepHoii, JaneKko 3allejlleil, HeoBa-
CKYNIAPHOM 1 TePMUHaNbHOM Bonswlel raykomoi. bnarogaps ceoeit
NMOPTATMBHOCTH, fAellesnsHe U 3GPEKTUBHOCTU cpeam TPEX BUAOB Na-
3epa (Nd:YAG, aproH v avoaHbIi nasep) metogom Bbibopa LIOK npu
T7IayKOMe ABAAETCA AMOAHbIN Nasep. HecmoTps Ha 310, NoTpebHOCTL
B yNydweHun metogos LUK ocTaBanach BbICOKOM, M UCCNef0BaHUA B
3701 chepe He npeKkpaLanmcy [25, 30].

dHpockonuyeckaa LdK

JdHpockonuyeckan LUK (SUPK) npeactasnser coboit oTHoCU-
TeNbHO HOBbIM MeToz, BBeAEHHbIM B 1990 roay Shields MB et al u
Uram M (1990), KoTopble NMPOM3BENN SHAOCKOMUYECKYIO CENEKTMB-
HYI0 KOQrynAaLMIO LAMAPHbIX OTPOCTKOB AMOAHBIM SHA01A3epPOM Npu
HenocpeacTBEHHOW BU3yanunsaLmm npoLiecca. IHAocKonmyeckan LLOK
— 3TO Mpoueaypa, NP1 KOTOPOK, NMpK YCAOBUU BU3yanmn3aLUmn LWUK-
apHoro Tena, UPK npoBoamnTCcA 3HA0CKONUYECKMM NYTEM C MOMOLLbIO
[AVOAHOro Nnasepa ¢ AAMHON BoHbI 810 HM [ocTyn K uMaMapHomy
Teny pocturaetca yepes aMmb mam pars plana. NMocnegHuii ucnonb-
3yeTcA KpaliHe pesKo, B OCHOBHOM, BO BPEMS BUTPEOPETUHANbHOW
XUPYPruK, Tak Kak JOCTYN YPEeBaT OTC/IOEHUEM CETYATKM U COCYAMUCTOM
060104KK. Ho BCE Ke AaHHbIM JOCTYN OYeHb YA00€eH y NauMeHToB C
nepegHekamepHoi MO/, ¢ abakuelt nam ¢ 3agHUMM CUHEXMAMU. Pe-
3yNbTaThl KIMHWUYECKOTO UCCNe0BaHMA 3HA0CKoNnYeckon LIOK 6biam
Brnepsble onybanMKoBaHbl gokTopom Uram M B 1992 roay, KoTopblii
npeanoxun nposogutb ILUDK ogHOBpEMEHHO BO Bpems BUTpPeope-
TUHaNbHOW XMPYPIUKU UK GakoaMynbCcudUKaummn y 6osbHbIX € ped-
PaKTEpPHOW MMAayKOMON UK y BOMbHBIX C YMEPEHHO BbIPAXKEHHbBIM
60neBbiM cHApPOMoMm [32].

Matorncronornyeckoe nccnegosanune rmas nocne TC 471 UOK un
3K nokasano B 060MxX CAydanx AECTPYKLUMIO LMAMAPHOrO Tena, Ho
BCE e Y 60NbHbIX, KOTopbIM Nposoavaun TC A1 UOK, umnmnapHoe Teno
noZBeprnocb 6onbwemy paspyLieHuto. Mpu aTom AecTpyKumMu nog-

a possible role in using TS DL CPC in patients with RG. Among
the complications in the early postoperative period, the authors
note a vision loss (30.6%), hyphema (11.4%), cataract progression
(41.5%), iridocyclitis (75.5%), and hypotension (0.8-18%) and fi-
nally phthisis bulbi (0.8-3.5%) and very rarely — sympathetic oph-
thalmia (0.3%). The observed complications may be associated
with overexposure to laser energy during continuous-wave CPC
[23-30, 33].

Some studies indicate that the frequency of side effects
is directly proportional to the total laser energy, and some re-
searchers note that there are no such relationships [23, 26, 30].
Despite this, TS DL CPC is currently successfully used to reduce
IOP in patients with advanced, refractory, neovascular, and termi-
nal painful glaucoma [22-25]. For example, the United Kingdom
National Cyclodiode Laser Survey of consultant ophthalmologists
(47% of respondents were glaucoma subspecialists) revealed that
60% of the respondents performed diode laser CPC at any level
of vision. In addition, 22% performed diode CPC simultaneous-
ly with cataract surgery. In addition, a reincrease in intraocular
pressure was registered in 4% of cases and none who underwent
combined surgery [25, 27].

One of the disadvantages of TS DL CPC is the lack of visual
control, while the exact position of the fibre's tip on the limbus
was established postmortem. The lack of visualisation of the cil-
iary body limited surgical activity and made it difficult to control
the destruction of the ciliary body [28, 31]. Nevertheless, despite
several complications, TS DL CPC is the method of choice for sur-
gery in patients with refractory, advanced, neovascular and ter-
minal painful glaucoma. Due to its portability, low cost and effi-
ciency, among the three types of laser (Nd:YAG, argon and diode
laser), the method of choice for CPC in glaucoma is the diode la-
ser. Despite this, the need to improve CPC procedures remained
high, and research in this area continues [25, 30].

Endoscopic CPC

Endoscopic CPC (ECPC) is a relatively new technique intro-
duced in 1990 by Shields MB et al and Uram M (1990). They per-
formed endoscopic selective coagulation of ciliary processes with
a diode endolaser under direct visualisation. Endoscopic CPC is
a procedure whereby the ciliary processes are photocoagulated
under endoscopic guidance at wavelengths of 810 nm. Access
to the ciliary body is achieved through the limbus or pars plana.
However, the latter is used extremely rarely, mainly during vitreo-
retinal surgery, since access is fraught with a retinal and choroidal
detachment.

Nevertheless, this access is still very convenient in patients
with an anterior chamber IOL placement, aphakia, or posterior
synechia. Dr Uram M first published the clinical study results of
ECPC in 1992. He suggested ECPC simultaneously during vitreo-
retinal surgery or phacoemulsification in refractory glaucoma or
moderate pain syndrome cases [32].

Histopathological examination of the eyes after TS DL CPC
and ECFC showed the destruction of the ciliary body in both cas-
es. Still, the ciliary body was more extensively destroyed in pa-
tients who underwent TS DL CPC. At the same time, the processes
and the muscles and stroma of the ciliary body and neighbour-
ing tissues were subjected to destruction. Dr Toth M et al con-
ducted a study of 5824 eyes of patients who underwent ECPC.
They found the following complications: IOP spikes (14.5%),
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BEPI/IMCb HE TONbKO OTPOCTKM, HO U MbILULbI U CTPOMA LUIMapHOro
Tena, a Takxe coceHue TkaHu. [oktop Toth M et al nposoannu uc-
cnenoBaHua 5824 rnas, kotopble noggepranct ILUDK v obHapykmam
cneayrolme OCNOXKHEHWA: cKavyok Bl (14,5%), remopparun (3,8%),
Cepo3HbIii BbINOT xopuongeu (0,38%), oTcnoliky cetyatku (0,27%) u
CHWXXEHME OCTPOTbI 3peHUs HMXKe 2-X cTpoudek (1,09%). B uccneposa-
HUAX rOBOPUTCSA, YTO CHUXKeHWe B fo 22 mm Hg y 60bHbIX ¢ ped-
PaKTEPHOW FNayKomon gocturanoch B 63-89% cnyyaes. B noBTopHOM
NIeYEHUN HYXKIANUCb NALMEHTbI C NOCTTPAaBMATUYECKOM FNayKoOMON,
MOA0ple NaLneHTbl M 6oNbHbIe CO BTOPUYHOW I1IayKOMOW nocae npo-
BeAEHMUA BUTPEOPETUHANbHON Xxupyprum [32, 34, 35].

MukpoumnynbcHaa TC AN LK

370 nocneaHui U3 paspaboTtaHHbix meTogos TC /1 LUK, B koTo-
POM UCMO/b3YETCA AMOAHBIV Na3ep. YCTPOMCTBO 3anporpaMmmmnpoBaHo
Ha "on" un "off" pexumbl, KOTOpbIE NEPEK/OYAOTCA aBTOMATUYECKM.
Bo Bpems pexkmma "on" ycTpOMCTBO BbINYCKAET HECKO/IbKO HEeMpepbIs-
HbIX /1a3epPHbIX «BbICTPENOBY», KOTOPbIE MOMOLAIOTCA NMUTMEHTHBIM
CNOEM 3MUTENNA PECHUYHOTO Tea. ITO NPUBOAUT K NOBbILLEHMWIO TEM-
nepaTypbl B MUIMEHTHbIX CI0AX LIUAMAPHOIO TeNa U HEKPOTU3UPYET MX
[36]. Mpw aTOM BecnMrmeHTHbIe TKaHW He Pa3pyLLIAKTCA, Tak KaK OHM
MMeIoT 60/IbLLYIO YCTOMYMBOCTD K BBICOKMM TEMMEPATYPaM, YEM NKT-
MEHTHbIV C/I0W, a TaK:Ke BO Bpems pexkmma "off" TkaHu oxnaxaatotcs.
[aHHbIA MexaHU3M He AAET OKPYKaKLWMM TKaHAM JOCTUYb nopora
Koarynaumu [25, 36].

Tan AM et al 8 2010 rogy onybankosanu ctaTbio 06 UCNONb30-
BaHUM MUKpoumnynbcHoli TC A1 UDK ana nevenus pedpaktepHoit
rNayKombl. Pe3ynbTaThl UccnefoBaHUA MOKasanu cHuxeHue BI Ha
6-21 mm Hg y 80% 6onbHbIX. HM B 04HOM a3y He BO3HMKAA MMNo-
TOHUA WAN CHUXKEHWME 3peHMA Ha npoTaeHun 16,3+4,5 mecAues.
PaHOoOMM3MPOBaHHOE WCCNefOBaHME MeXAy rpynnamu 6GOnbHbIX,
KOTOPbIM NPOBOAMAW MUKpoMMNyabcHyto TC A1 UOK n TC A1 LPK,
NoKa3zanu, uto y 75% 6onbHbIX Nnocie myukpoumnynbcHoit TC 1 LOK
OTMEYanochb CTOMKoe CHUMKeHue B, 1 TonbKo y 45% 60bHbIX ¢ TC
ON LUK otmeyanoch cHukeHune B Ha npotaxeHun 17,5 mec [37].
Kuchar S et al usyunnum 19 rnas c TepmrHanbHOM 6oAALLEN FayKOMON,
KOTOpbIM Bbla NpoBeaeHa MyuKkpoumnyibcHas TC A1 UPK, ny 73,7%
M3 HMX BbINO AOCTUTHYTO CTOVKOe CHUKeHue BIA (Ha 20% Huxke) Ha
NPOTAXKeHUM 2 mecsaues [38]. B apyrom nccnegoBaHuu, ¢ yyacTuem
80 naupeHToB (84 rnas) ¢ peppaKkTepHO MayKOMONA, KOTOPbIX NeYnIn
MeToa0oM MUKpoumnynbcHon TC A1 LIPK, pesynbTaThbl 6binn cneayto-
WyMK: y Bcex 6onbHbIX B, cHusmnock Ha 41,2% yepes 1 mec nocne
onepauun. Ha 3-m mecaue y 46% 60/1bHbIX BbIABUAN NPU3HAKK BOC-
nanenua, ay 40% 60nbHbIX 3puUTeNbHbIE GYHKLIMM CHUSUANCH Ha OAHY
nvHuio (10%) [39, 40].

Lee et al cpasHuAK Bl nocne NnpoBeaeHUs MUKPOUMMYIbCHOW
TC AN UOK y geteit n B3pocAbix: CHUXKeHMe Bl 6bino oTmeyeHo y
72,22% B3pOCAbIX v TONbKO Y 22,22% peTeit nocne 12 mec. Cemu fe-
TAM 13 12 caenann peonepaumio Ha npoTaxeHun 12 net. Ho BCé xe
HMKaKMX OC/IOXKHEHWI aBTOPbI B rpynne He BbiABMAK [46].

B 2016 r. MaslinJ et al nposenu uccnefoBaHme rMCTONOTMYECKMX
cTpyKTYp LT nocne nposeneHua HenpepbiBHO-BONHOBOW M MUK Ha
KagasepHbix rnasax. Mpu mUDK otmeueHo bonee wagsllee Boaeii-
CTBMe Nla3epa Ha KNETOUHYI0 MembpaHy TKaHel LT ¢ nsmeHeHnem eé
npoHuuaemocTu. Mocne npekpalleH1a Bo3aencTBuA nasepa Habnio-
[anoch eé BbICTPOe BOCCTAaHOB/IEHWE C MEHEE 3HAYUTENbHBIM NOBpe-
XaeHuem cTpykTtyp LT, yem nocne TpagnUMOHHON HenpepbIBHO-BO-
Hosol LIOK [42].

B 2014 roay Aquino M et al cpaBHMAM pe3ynbTaTbl feYeHns
48 nauuMeHTOB, KOTOPbIM PaHAOMM3UPOBAHHO npoBoguan MLUDK u
HenpepblBHO-BONHOBYO LIOK. Yepes 18 mecaues B obenx rpynnax
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haemorrhages (3.8%), serous choroidal effusion (0.38%), retinal
detachment (0.27%), and lost 2 or more Snellen lines of visual
acuity (1.09%). Studies show that a decrease in IOP to 22 mm Hg
in patients with refractory glaucoma was achieved in 63-89% of
cases. After vitreoretinal surgery, patients with post-traumatic
glaucoma, young patients, and patients with secondary glaucoma
required retreatment [32, 34, 35].

Micropulse transscleral CPC (MP-TSCPC)

MP-TSCPC is the last of the developed methods of TS DL
CPC, which uses a diode laser system. The device is designed to
operate in an "on" and "off" cycle mode. During the "on" cycle,
multiple (microsecond) repetitive bursts of laser are emitted by
the device and absorbed by pigmented tissues, causing an in-
crease of thermal energy in pigmented tissues, inducing coagu-
lative necrosis [36]. At the same time, the non-pigmented tissues
never attain a coagulative threshold temperature because of
their lower rate of absorption of thermal energy and have some
time to cool off during the "off" cycle. This mechanism prevents
the surrounding tissues from reaching the coagulation threshold
temperature [25, 36].

Tan AM et al in 2010 published an article on the use of mi-
cropulse TS DL CPC for the treatment of refractory glaucoma.
The study results showed a decrease in IOP by 6-21 mm Hg in
80% of patients. None of the patients developed hypotension or
decreased vision during 16.3+4.5 months. A randomised study
between patient’s groups who underwent micropulse TS DL CPC
showed that in 75% of patients, a persistent decrease in IOP was
observed, and 45% of patients reduced I0P for 17 .5 months [37].
Kuchar S et al studied 19 patients' eyes with painful terminal
glaucoma, which underwent micropulse TS DL CPC. In 73.7% of
them, a persistent decrease in I0P (by 20%) was achieved within
2 months [38]. In another study involving 80 patients (84 eyes)
with refractory glaucoma treated with micropulse TS DL CPC, the
results were as follows: in all patients, |OP decreased by 41.2% 1
month after surgery. At the 3 month, 46% of patients showed
signs of inflammation, and in 40% of patients, visual acuity de-
creased by one Snellen line (10%) [39, 40].

Lee et al compared IOP after microimpulse TH DL CPC in chil-
dren and adults: a decrease in IOP was noted in 72.22% of adults
and only 22.22% of children after 12 months. 7 out of 12 children
underwent reoperation over 12 years. However, the authors did
not reveal any complications in the group [46].

In 2016, Maslin J et al conducted a study of the histologi-
cal structures of CB after CW and MP-TSCPC on cadaveric eyes.
With MP-TSCPC, a more sparing effect of the laser on the cell
membrane of the CB tissues with a change in its permeability
was noted. Furthermore, after the cessation of laser exposure,
its rapid recovery was observed with less significant damage to
the CB structures than after traditional continuous-wave CPC
[42].

In 2014, Aquino M et al compared the outcomes of 48 pa-
tients who were randomly treated with MP-TSCPC and CW CPC.
After 18 months, in both groups, the reduction in IOP averaged
45% of the baseline. A higher percentage of complications was
observed after continuous-wave CTC — 60% versus 12% in the
group after MP-TSCPC. Prolonged hypotension was observed only
after continuous-wave CPC. The absence of such cases in the af-
ter MP-TSCPC group can be explained by the relatively minimal
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CHMeHue B[ B cpegHem coctanano 45% OT UCXOAHOTO YPOBHA.
Bo/MbWKI NPOLEHT OCNOXHEHWI Habnganca nocie NpoBeAeHWs
HenpepbiBHO-BoNHOBOM LIPK — 60% npotvs 12% B rpynne nocae npo-
BeseHna MUK, AavtenbHas runotoHus Habnoganace TobKo nocie
nposeseHWA HenpepblBHO-BosHOBOM LIOK. OTcyTcTBME TakMX Cayyaes
B rpynne nocie MLU®K moKeT 6bITb 06bACHEHO OTHOCUTEIbHO MUHW-
ManbHbIM nospexaeHnem UT. Mo pesynbratam gaHHOro uccnenosa-
HUA aBTOPbl OBHAPYXWUAN CXOAHYI 3bGEKTUBHOCTD ABYX METOA0B
NeYEeHUA C TOUKM 3PEHUA CHUNKEHUA BI], HO C MEHBLUMM KONUYECTBOM
0C/N0XKHeHWi nocne MU®K [43].

B 2018 r. Williams A et al npoBenu peTpocneKkTMBHOE Uccneno-
BaHWe 79 BONbHbIX C pedpaKkTepHON 1ayKOMOW, KOTOPbIM NPOBEn
mU®K. Mocne onepaumn Bl cHusunnock Ha 51,1% oT ncxofHoro ypos-
HA W Oepanocb Ha NPOTAXeHUn 6 mecAles. ABTOPbI OTMETUAN Ta-
KUe OCNIOXKHEHMS, KaK A/ IMTENbHDBIN MpUaoumKauT B 21 (26%) cnyyae,
OTEK Makynbl B 4 rnasax (5%), nocneonepauymoHHas rMNoToHua — B 7
(8,8%), cybatpodus rnazHoro AbnoKa B 2 cayyanx, CHUKEHWUE Hauayy-
LUel KOPPUIMPOBAHHOM OCTPOTbI 3peHnA Ha 2 1 bonee CTPOUKM Yepes
3 mecaua HabnogeHua —y 13 (17%) naumeHTos [44].

CTouT OTMETUTb MCCeaoBaHUA APYrUX aBTOPOB MO U3YYEHWUIO
adpdektTnBHocTM MUDK, B KOTOpbIX AaHHaA npoLeaypa bbina npose-
[eHa nauueHTam C pasMyHbIMM GOpMaMmn U CTaAMAMM FNAYKOMbI.
Mocne npoueayps! BIA, cHusunocs Ha 29,7-43,1% OT MCXOLHOTO YpOB-
HAA. [MNOTOHWU € NoceaytoLei cybaTpodueii rasHoro AbaoKa He oT-
MeYasiocb, a KONMYECTBO OCNOKHEHWUI BbIN0 MUHUMANbHbIM [45-47].

3AKNIOYEHUE

3a nocnesHvie AeBATb ACATUNETUI Y BONbHBIX C AaneKo 3ales-
wel, pedpaKTepPHOIN, HEOBACKYNAPHOM U TepMUHANbHON GonsLeit
rnaykomon npobnema KoHTpona BI[, 3actaBuna yyéHbix fopabotbl-
BaTb METOZbl LUKNOAECTPYKLUMU. Ha AaHHbI MOMeHT npoueaypa LIOK
YCOBEPLUEHCTBOBAHA M MMEET Majso MOC/AeonepaLMOHHbIX OCNOX-
HeHuit. Ecan padblie LIOK mMcnonb3oBanack B NOCNEAHIO0 oyepesp,
nocne APYrMx aHTUINAYKOMHbIX Onepauuii, To ceiyac NOCTENEHHO
€€ NPYMEeHAIOT M Ha paHHMX 3Tanax raykombl. HecMoTpsA Ha 370, BCé
paBHO ocTatoTca TpeboBaHMA K AopaboTKam C Lienblo MUHUMM3aLMK
OCNOXKHeHUi 1 ycunenua sddekta LIOK. Kpome Toro, otcytctayer
CTaHZAPTM3MPOBaHHbIN NPOTOKON NeyeHnsa M Bbibopa napameTpos
NasepHoro Bo3aencTaus npu nposegeHun LIOK, uto Heobxogumo ans
onpegeneHna oNTUManbHbIX NaPaMeTPOoB IeYeHnA U pe3ynbTaTos. B
CBAA3M C 3TUM, HEOBXOAMMO PACLUMPEHHOE U3Y4YeHWe JaHHOTO MeToaa
neyeHua.

damage to the CB. Based on the results of this study, the authors
found similar efficacy of the two treatments in terms of lowering
IOP, but with fewer complications after MP-TSCPC [43].

In 2018, Williams A et al conducted a retrospective study of
79 patients with refractory glaucoma who received MP-TSCPC.
IOP decreased by 51.1% from baseline and was maintained for
6 months postoperatively. The authors noted such complications
as prolonged iridocyclitis in 21 (26%) cases, macular oedema in 4
eyes (5%), postoperative hypotension in 7 (8.8%), phthisis bulbi
in 2 cases, a decrease in the best-corrected visual acuity by 2 or
more Snellen lines of visual acuity after 3 months of observation
—in 13 (17%) patients [44].

It is worth noting the contribution of other authors on the
effectiveness of MP-TSCPC, in which this procedure was carried
out in patients with various forms and stages of glaucoma. After
the procedure, IOP decreased by 29.7-43.1% of the initial level.
Furthermore, hypotension followed by phthisis bulbi was not ob-
served, and the number of complications was minimal [45-47].

CONCLUSION

Over the past nine decades, the IOP control issues in pa-
tients with advanced, refractory, neovascular, and terminal pain-
ful glaucoma have forced scientists to improve the methods of
cyclodestruction. At the moment, the improved CPC techniques
demonstrate fewer postoperative complications. Furthermore, if
earlier CPC was used later in the course of the disease after oth-
er glaucoma operations, it is now being used in the early stages
of glaucoma. Despite this, there is still a need for improvements
to minimise complications and enhance the effect of CPC. In ad-
dition, there is no standardised protocol for the treatment and
choice of laser exposure parameters during CPC, which is neces-
sary to achieve optimal treatment results. In this regard, a com-
prehensive study of this treatment method is required.
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COBPEMEHHBIE TEHAEHII B OB AACTV HEVIPOXUPYPTUM TSIKEABIX
YEPEITHO-MO3I'OBBIX TPABM
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st

YepenHo-mosrosas Tpasma (YMT) — oaHa U3 OCHOBHbIX MPUYMH MHBANUAHOCTU CPEAM TPYAOCNOCOBHOrO HaCeNeHws, a TakKe BbICOKOTO YPOBHS Ne-
Ta/IbHbIX UCXOA0B NPU TAXKENbIX POPMaXx. BbICOKan akTyanbHOCTb MCCne0BaHNi B chepe HelpoXupyprum JaHHOM KaTeropum NoBpeXAeHUI ro10BHO-
ro Mo3ra o4eBuAHa. B npeactasneHHoM 0630pe NpoBeAEH aHaNN3 COBPEMEHHbIX TEHAEHLMI B 061acTv Helipoxupyprin YMT ¢ yKAOHOM Ha TAXKENble
bopMbl. AHAIN3 aHT/IO- U PYCCKOABBIYHBIX UCTOUHUKOB, Kacatowwmxca YMT B Lienom v TAXKENbIX eé GopM, B YaCTHOCTH, MOKa3an TpU OCHOBHbIX HanpaBs-
NeHus UccNeaoBaHuii B AaHHOM chepe: 1) aBontoLMA XMPYPryeckoro AoCTyna U METOA0B NeYEHUS CO CTPEMAEHMEM K MANOMHBA3WUBHbIM MOAXO-
[lam, 4TO HEBO3MOXKHO 6e3 moanduKaLmm/pa3paboTkvm 060pyA0BaHUA U MATEPUANOB; 2) NOUCK MHHOPMATUBHBIX MAPKEPOB A1 NPOrHO3MPOBAHMUA
COCTOAHUA NaLMeHTa B NOCNEONEPaLUOHHOM U OTAANEHHOM nepuose; 3) BHeAPEHUE U aHANN3 BO3MOXKHOCTEN MCMNONb30BaHUA MYNBTUMOAANbHbIX
METOL,0B AIMarHOCTUKM NaToNOrUM FONI0BHOTO MO3ra.

KnioueBsble cnoBa: YepenHo-mos2o8as mpasma, YMT, maxwénas YMT, xupypaus, Helipoxupypaus, memoodsl, MAPKEPbI.
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TRAUMATIC BRAIN INJURY
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Traumatic brain injury (TBI) is one of the leading causes of death and disability in those aged under 40 years. Therefore, research in this area of
neurosurgery is highly relevant. The review presents insights on current trends in TBI neurosurgery, emphasising severe forms management. Literature
review of English and Russian language peer-reviewed publications relating to various forms of TBI showed three main research areas: 1) evolution of
surgical techniques with the development toward minimally invasive approaches with equipment and materials modification/development; 2) search
for reliable assessment tools to predict the patient's condition in the early and remote postoperative periods; 3) evaluation of the effectiveness of
multimodal approaches for diagnosing brain pathology.
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BBEAEHMUE

YMT oTanyaetcs MHOTOKOMMOHEHTHOCTbIO KnaccuduKaumu,
TaK KaK BK/OYaeT B cebA pasnyHble BapUaHTbl MEXaHUYECKOTO Mo-
BPEXAEHUA Yepena v BHyTpUYepenHbix obpasosaHuii. K nocnegHum
OTHOCATCA Nt0Bble MATKME CTPYKTYPbl BHYTPM YepenHbIX KocTeit (060-
NIOYKM/TKaHM MO3ra, LepebpanbHble cocyabl/Hepsbl [1]. B Y36ekucTa-
He yncno YMT npesbiwaet 592 cnyyan B rog Ha 100 Tbic. HaceneHus,
TPaBMaT13M HaxOAMTCA Ha BTOPOM MO3ULMM B CMEKTPE MPUYUH Bpe-
MEHHOW HeTPyAocnocobHOCTM/MHBaAMAM3aUMKM nocne 3abonesaHuit
cepAeyHo-cocyancToit cuctemsl [2]. B Poccun exxeroaHo YMT nony-
yatoT npumepHo 600 Tbic. Yenosek, u3 HuUX 16% 3akaHumBaloTCA Ne-
TaNbHbIMM UCXOA4AMU UMW MHBANMAM3ALMEN. B pa3BUTbIX CTPaHaX 3Ko-
HOMMYECKUI U MeaMKO-COLManbHbIN ywepb ot YMT anampyer [1]. B
CBA3M C PaCnNPOCTPaHEHHOCTbIO, BbICOKMM MPOLEHTOM NeTanbHOCTH/
WMHBaNMAM3aLMM Npobiema HeMpoTpaBMaTM3Ma HaXOAMTCA B pasps-
Ze npuoputeTHbix [1, 3]. Mpu atom YMT — 0fHa U3 OCHOBHbIX NPUYMH
notepb cpeamn TpyaocnocobHoro (monoxe 35 net) Hacenenusa. YMT

INTRODUCTION

TBI is characterised by a multidimensional classification, as
it includes various types of mechanical damage to the skull and
intracranial formations. The latter include any soft structures in-
side the cranial bones (meninges/tissues of the brain, cerebral
vessels/nerves [1]. In Uzbekistan, the number of TBIs exceeds
592 cases per year per 100,000 population; injuries are the sec-
ond most common cause of temporary and permanent disability
after cardiovascular diseases [2]. In Russia, about 600 thousand
people sustain a TBI annually, of which 16% result in death or
disability. TBI presents a significant economic, social, and health
challenge [1]. Due to the high prevalence, morbidity and mortal-
ity rates associated with traumatic brain injury, the problem of
neurological trauma is of utmost priority for public health policy
[1, 3]. At the same time, TBI is one of the leading causes of death
among the younger population (under 35). TBI presents various
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NPOABAAETCA B Pa3ANUHbIX GOPMaXx: OT NETKUX U3MEHEHWIA CO3HAHUA
[l0 KOMATO3HOTO COCTOAHUA U cMepTw. Mpu camolt TAxENoin dpopme
BECb MO3r NopakaeTtca B Buae AMdOy3HOro nNoBpexaeHNa v OTéKa.
MeTogpbl NIeYeHMA LUMPOKO BapbUPYIOT B 3aBUCUMOCTM OT TAMKECTU
TPaBMbl — OT €XXeAHEBHbIX CEAaHCOB KOTHUTUBHOM Tepanuu A0 pagu-
Ka/ZIbHbIX XMPYPrMYECKUX BMELIATENbCTB, TaKMX KaK ABYCTOPOHHAA
[LeKOMMPECCUBHAA KPaHUIKTOMMA. Bblin chopmyMpoBaHbl PyKOBO-
AALMe NPUHLMIBI, Kacatowmeca onTMmanbHoro ynpasnedna YMT, Ho
OHW AO/MKHbI NPUHMMATBCA B KOHTEKCTE KOHKPETHOM CUTYyaLmm U He
MOTYT UCMONb30BATLCA B KaXKAOM OTAENbHOM cyyae [4].

LLENb NCCNEAOBAHMA

AHANM3 COBPEMEHHBIX TEHAEHUMI B 061aCTU HepoxmMpyprim
YMT ¢ yKIOHOM Ha TaxKEnble GopMbl.

MATEPUAN U METOAbI

MpoBenEH CPAaBHUTENBHBIV aHAN3 IUTEPATYPHbIX UCTOYHWUKOB,
ony6MKoBaHHbIX B OCHOBHOM 3a noc/ieAHve 4 roaa. UckntoyeHue co-
CTaBAA/N CMPaBOYHbIE MaTepuanbl U y4ebHble Nocobus, a Takke OT-
ZeNbHble CTaTby C yKa3aHMeM aKTyalbHOCTW TOTO WM MHOTO Hanpas-
NeHua nccnefoBaHuii. CpaBHUTENbHbIV aHANW3 HePOXMPYPrMYecKnX
uccneposaHuin B coepe YMT npoBeAEH € YHETOM PYCCKO- U aHIOA-
3bI4YHbIX UCTOYHUKOB.

PE3YNbTATbI U UX OBCYXXOEHUE

CoBpemeHHble TeHAeHUMM no msydeHuto YMT BKao4valoT Bce
acnekTbl NpobAemMaTvKK: HauuHas OT yTouHeHus/yrybneHus/pacium-
peHus Knaccudmkaumm (1abn. 1) oo nosbiweHuns adpekTMBHOCTU Ne-
YyeHUa 1 ucxodoB. KnnmHuyeckas KaptuHa YMT oyeHb pasHOO6pasHa 1
33BUCUT He TO/IbKO OT BUAA/NI0KaIN3aLLMM NEPBUYHBIX NOBPEKAEHNI
MO3ra, HO U CTEMeHWN BbIPaXKEHHOCTU AMCNOKALMOHHOTO CMHAPOMA
(cmewenusa cTpykTyp) [5].

TeHpgeHuumn B cpepe guarHoctmkm YMT M nporHo3mpoBaHuA
ncxopoB

MokasaHua K xupyprum YMT onpeaenstorcs KAMHUKOW U aaH-
HbIMM HelipoBu3yanusaumm [5]. CpaBHEHME KIMHMYECKOTO TEYEHUA
M NPOrHO3a Pe3y/bTaToB — KpalHe aKTyaNbHas 3ajada B JaHHOW 06-
NacTv Helpoxmpyprun. HepgasHue pesynsTaThl UCCIeL0BAHUA Pa3nny-
HbiXx popm YMT nokasanu 3HauMMble OTAMYMA B HEBPOOTMYECKOM
cTaTyce naumeHTos (Tabn. 2).

B pesynbraTe KOMMN/IEKCHOWM AMArHOCTUKM YKa3aHHbIX B Tabn. 2
TMnos YMT ycTaHOBAEHO, YTO AN1A NPEANON0KEHUA onpeaenEéHHOro
BMAA TPaBMbl [AOCTAaTOYHO HA MEPBMYHOM HEBPONOTMYECKOM OCMO-
Tpe npoBecT 7 OLEHOYHbIX TEcTOB (onpeaeneHune yposHa 6oap-
CTBOBaHMA, OKynoLedannyeckuin pednekc, AMameTp 3pavKoB, Bbipa-
YKEHHOCTb Mape30B KOHEYHOCTEW, MbILLEYHbIW TOHYC, MOCTypasibHble
peakumu, cumntom babuHckoro). 1A noaTBepPKAEHUA [0CTaTOYHO
NPUMEHUTb KOMMbtoTepHy0 Tomorpaduto (KT), To ecTb npeasapw-
TeNbHaA COBPeMeHHan AuarHoctuka YMT Bo3mokHa 6e3 Heliposu-
3yann3aLMOHHbIX MeToZoB [5]. TUNWYHBIA NPOTOKON MPUMEHEHWA
bYHKLMOHANbHON MarHUTHO-pe3oHaHCHoM Tomorpadum (MPT) HeHa-
[EXeH B OTHOLIEHUM OTAENbHbIX MaLMEeHTOB, O4HAKO YCTaHOBNEHO,
YTO 3Ty HEHAAENKHOCTb MOMHO NMPEOAONETb C MOMOLLBIO MacLUTabu-
POBaHMA MHAMBMAYaNbHbIX AaHHbIX (~3,5 4 MPT u auddysopHoii
TEH30PHOW BU3yaNn3aLm) B COCTOAHWUM MOKOA. Pe3ynbTaTbl METOA0B
LeMOHCTPUPYIOT €BA3b Mexay YMT, CBA3HOCTbIO MO3ra M TAXKECTbIO
NOCTTPaBMaTUYECKOro CTPECCOBOr0 PaccTpoicTsa [7].

B MHHOBALIMOHHbBIX pa3paboTkax 0coboe MecTo 3aHUMatoT me-
TOAb! MYNILTUMOZA/ILHOTO UccneaoBaHua mosra (MMWM), nokasbiBa-
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forms ranging from mild alterations of consciousness to an un-
relenting comatose state and death. In the most severe form of
TBI, the entirety of the brain is affected by a diffuse type of injury
and swelling. Treatment modalities vary extensively based on the
injury severity and range from daily cognitive therapy sessions to
radical surgery such as bilateral decompressive craniectomies. A
situation-based approach to implementing guidelines regarding
the optimal management of TBI is preferable over a case-based
approach [4].

PURPOSE OF THE STUDY

Review of recent advances in neurosurgical intervention for
severe traumatic brain injury.

METHODS

A comparative analysis of literature sources published main-
ly in the last 4 years was carried out. The exceptions were refer-
ence materials, textbooks, and particular articles relevant to the
specific area of research. In addition, a comparative analysis of
research in traumatic brain injury was carried out using English
and Russian language peer-reviewed publications sources.

RESULTS AND DISCUSSION

Modern trends in TBI research aim to solve the various
problems associated with TBI ranging from elaborating compre-
hensive classification by applying a multidimensional approach
(Table 1) to improving the effectiveness of treatment outcomes.
The clinical presentation of TBI is very diverse. It depends not
only on the type/location of primary brain injury but also on the
degree of cerebral herniation) [5].

Current trends in TBI diagnosis and prognosis of outcome

TBI surgical management is determined by the clinical pre-
sentation and neuroimaging study results [5]. Comparison of clin-
ical course and prediction of outcome is a highly relevant issue
facing neurosurgery. Recent results of a study of different types
of TBI showed significant differences in the neurological status of
patients (Table 2).

As follows from Table 2, representing comprehensive di-
agnosis of 2 types of TBI, to determine a specific type of brain
injury; it is sufficient to conduct 7 assessment tests at the initial
neurological evaluation (the level of consciousness, oculocephalic
reflex, pupil diameter, severity of paresis of the extremities, mus-
cle tone, postural responses, Babinski sign). For confirmation, it is
sufficient to use computed tomography (CT); preliminary modern
diagnosis of TBI is possible without neuroimaging methods [5].
The typical functional magnetic resonance imaging (fMRI) proto-
col is unreliable in individual patients. Still, it has been found that
this unreliability can be overcome by collecting ~3.5 hours of rest-
ing-state fMRI and diffusion tensor imaging (DTI) individual data.
The methods demonstrate the relationship between TBI, brain
functional connectivity and the severity of posttraumatic stress
disorder symptoms [7].

In innovative developments, special attention is given to
noninvasive techniques for multimodal monitoring (MMM),
which offer good prospects for treating moderate and severe TBI
[8]. These include brain tissue oxygenation monitoring (PbtO,)
and cerebral microdialysis. In the first case, multivariate analysis



Hyxpu AA c coasm. Heltpoxupyprist TAXKEABIX UepeIlTHO-MO3TOBBIX TPaBM

BECTHMK ABUMILIEHHEI

Tabnuya 1 Knaccugpuxkayus YMT

Mo buomexaHuke

Mo sBuay
noBpexaeHna

Mo reHesy
nopaxeHus

Mo Tuny

Mo xapakTepy

Mo Taxkectn

Mo mexaHu3my
BO3HWKHOBEHUA

KnunHuyeckune dopmbl

Tunbl

YaapHo-NpoTMBOYAapHan, YCKOpeHuUa-3amea/1eHns, codeTaHHan

Oyarosble (Yalle yaapHO-NPOTUBOYAAPHbIEe TPaBMbl), Auddy3Hble (Yalle TpaBMbl YCKOpeHUA-3amea1eHns),
COYeTaHHble

MepBuyHbIe (NpaAmble nocneacTeua YMT), BTOpUUHbIE (NPOABAAOLLMECS NOCAE NEPBUYHBIX BHYTPU- U BHEYE-
penHbix GaKTopoB)

M3onmnpoBaHHble/codeTaHHble (6e3/c npucyTcTBMEM BHEYEPENHbIX MOBPEXAEHM), KOMBUHUPOBaHHbIE (npu
BO34EMCTBMUN Pa3INYHbIX BUAOB SHEPTUIA: MEXaHUYECKOM, TEPMUYECKOM, Ny4EBOMN, XUMNYECKON)

3akpbiTan (HET HapyLWEeHWI LLeNOCTHOCTU FOIOBHbIX MOKPOBOB, @ EC/IN OHW eCTb, TO 6e3 NoBpeXKaAeHuA ano-
HeBpO3a); OTKPbITasA (C MoBpeXAeHMeM anoHeBpOo3a): NPoHKUKaloLwan/HenpoHMKatowan (npucytcreyet/oTcyT-
CTBYET LLeNOCTb TBEPAOM MO3roBoi 060/104KHN)

J1érkas, cpegHein TAaxKecTH, TAXKENanA (pybpuKaLma co WKanoi Kombl [Nasro): coTpAaceHne mo3ra nérkoii/cpea-
Hel cTeneHu, ywmb mosra NErkoi/cpeHei/TaxKENon cteneHn, NOAOCTPOE/XPOHNYECKOe CAaBNEHME MO3Ta
(cpeaHei TaxecTn), anddy3Hoe akcoHaNbHOE NoBpeXKAeHMe/0CTpoe caaBneHme mo3sra (Taxkénan YMT)
MepsuyHasa/BTopudHas (He obycnosneHo/obycnosneHo npeawecTsyollei uepebpanbHoi Katactpodoit). B
nocnefHem cnyyae nepBUYHas NaToNOrMA (MHCYAbT, SNUNENTUYECKUIA NPUNAA0K, OBLWIMPHBIA MHDAPKT MUO-
KapAa, ocTpas rMNoKCusA, KOAMANC) MOMKET NPUBECTH, HanNpuMep, K NaseHuto

CoTpsiceHne mo3ra; ywmnb mosra nérkoi/cpeaHein/Taxkénon crenenn; auddysHoe akcoHaibHOe NoBpexae-
HWe; caaBneHne mo3ra/ronosbl

Mpumeyanue: Tabauua coctaBneHa no gaHHbIM Jiuxtepma /16 [6]

Table 1 Classification of TBI

Classification
determinants

By biomechanics

By area of
involvement

By injury progression

By type

By mechanism

Types

Coup-contrecoup, acceleration/deceleration, concomitant

Focal (more often coup-contrecoup injuries), diffuse (more often acceleration/deceleration injury), concom-
itant

Primary (direct consequences of TBI), secondary (manifested after primary intra- and extracranial factors)

Isolated/concomitant (without/ with extracranial injuries), combined (when exposed to various types of
energy: mechanical, thermal, radiation, chemical)

Closed (without any penetration of the skull or scalp laceration with intact galea); open (with laceration of
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the galea): penetrating/non-penetrating (preserved dural integrity/with a loss of dural integrity)

Mild, moderate, severe by Glasgow Coma Scale (GCS):
Mild TBI: mild cerebral concussion and contusion

By clinical severity

Moderate TBI: moderate cerebral contusion, subacute/chronic brain compression

Severe TBI: diffuse axonal injury (DAI) and acute brain compression
Initial/sequential (not due to/due to a previous cerebral or extracerebral pathology). In the latter case,

By aetiology

example, to a fall

Clinical and
morphological forms compression

Note: the table was compiled according to Likhterman LB [6]

IoLLME XOpoLUKe NepcrnekTuBbl B chepe neveHua YMT cpeaHeit u Ta-
éno ctenenn [8]. K TaKOBbIM OTHOCATCA MOHWUTOPMHT OKCUTEHALMM
MO3roBoii TkaHu (PbtO,) 1 uepebpanbHblii MUKpoananms. B nepsom
C/lyyae MHOTOMEPHbI aHaNWU3 Pe3y/bTaToB MOKa3as, YTo BOCCTAHOB-
NeHue nokasateneit PbtO, B fONoAHeHME K CTaHAAPTHOW MOMOLLM
3HAYMTENIbHO YBE/IMYMBAET BEPOATHOCTb BAArONPUATHLIX NPOrHO30B.
BTOpoit MeTos 0CHOBaH Ha cbope BHEKNIETOUHOW KUAKOCTU MO3ra AN1s
aHanu3a uepebpasnbHbix MeTabonToB [9]. B 3aABAEHUM MO MUKpOAW-
anusy ot 2014 r. onpeaeneHbl NaToA0rMYecKne noporu, CBA3aHHbIe ¢
HebnaronpuUATHLIMU UCXOZaMK U Tpebylolme BMeLaTenbCTBa: ypo-
BeHb N1aKTaTa-nupysata 6onee 25 MMONb/A B Kyne C HU3KOM (MeHee
0,8 MMoAb/n) FAtoKO30M ronosHoro mosra [10]. CTaHaapTU3MpPOBaH-
HbI Npouecc oT4éTHOCTM No MMUM onucaH HeflOCTaTOYHO 415 Bbl-
AB/IEHNA YETKON B3aMMOCBA3N METOAA C GYHKLMOHANbHBIMM UCXOA3-
MM UM HebnaronpuaTHbIMK cobbiTnamm [11].

pre-existing stroke, epileptic seizure, massive myocardial infarction, acute hypoxia, collapse) can lead, for

Cerebral concussion; mild, moderate, severe cerebral contusion; diffuse axonal injury (DAI); brain

of the results showed that restoring normal PbtO, values in ad-
dition to standard care significantly increased the likelihood of a
favourable prognosis. The second method is based on sampling
the brain's extracellular fluid to measure concentrations of mul-
tiple bioenergetics metabolites [9]. Consensus statement from
the 2014 International Microdialysis Forum identified reference
values associated with adverse outcomes and requiring inter-
vention: lactate-pyruvate ratio of >25, coupled with low brain
glucose (<0.8 mM) [10]. A standardised MMM reporting process
has not been well described, and a lack of evidence exists relating
MMM reporting in TBI management with functional outcomes or
adverse events [11].

The study of severe TBI at the biochemical level aims to find
informative molecular markers to provide prognostic information
about patient outcomes. It should be noted that the predictive
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Tabauya 2 KnuHudyeckue ucciedosaHuA paznuyHsix gopm YMT

_ HeBponoquECKMﬁ cratyc

M30n1poBaHHble 3nu- uamn cybaypansHble

remaTtombl
PanbHbIM remaTome

BblleyKa3aHHble remaTombl + yLumnGbl
Mmo3ra CTPYKTYpP
Ywnbbl mosra

MprMmeyaHue: cocTaBNeHO NO AaHHbIM Bacunbesoli EB ¢ coasT. [5]

Hanpamyto 3aBUCUT OT 06BEMHOTO pasmepa BHYTPUYEPENHOTO KPOBOU3UAHUA. Mpu
Takon dopme npeobnasaeT AUCNOKALMOHHBIN CUHAPOM C remunape3om, KOHTpanaTte-

MeHbLuUe 3aBUCUT OT 06bEMA remaToMbl U Yaule onpeaenarTca yLLIVI6aMM CpeaAnHHbIX

CTaTUCTUYECKM 3HAYMMO KOPPEeNMpyeT C ylumbamm cpevHHbIX CTPYKTYP

Table 2 Neurological status of patients with different types of brain damage

TBI type Neurological status

Isolated epi- or subdural hematomas

The above hematomas + brain contusions

Directly depends on the hematoma volume. In this type, herniation with contralateral
hematoma hemiparesis predominates

Less dependent on the hematoma volume and more often determined by contusions of

the midline structures of the brain

Brain contusions

Note: the table is compiled according to Vasilyeva EB et al [5]

M3yueHne Taxénoin YMT Ha BMOXMMMYECKOM YPOBHE Hanpas-
NIEHO Ha MOWUCK ONTUMANbHbIX/MHPOPMATUBHBIX MONEKYNAPHBIX
MapKEpoB ANA AMArHOCTUKW/MPOrHO3MPOBaHUA UcxogoB. Cnepyet
OTMETUTb, YTO LIEHHOCTb LWKasbl Kombl Masro (LLKI) gns nporHosmpo-
BaHUA TAXENbIX YMT HeBbiCOKa, 0COB6eHHO, ecn npumeHsetca dap-
MaKonormyeckas cegauma naumenta. KT ronoBHOro mosra nossonset
3GOEKTUBHO OLLEHUTb COCTOAHME NaLMEHTa NPU 04aroBbIX NOPaXKeH!-
X, HO Npy AMdPY3HOM NOBPEKAEHUM NPOABAAETCA HU3KAA YyBCTBU-
TEeNbHOCTb WM HeAocTaToyHaa cneunduyHocTb metoga. MPT BaxHa
L1 OLEHKU CTENEHU/NPOTAKEHHOCTU aKCOHANIbHOTO MOBPEKAEHUA
B ocTpom nepvoge YMT, ofHaKo MeToz AOPOrocToAwwmin 1 Tpebyet
ocHalweHus KabuHeta [12]. CoBpemeHHble meToabl MPT, npumeHs-
emble 4R AMArHOCTUKM TAaxénbix YMT, npeactaBneHHble Ha puc. 1,
CMOCOBCTBYIOT AETaNN3aLMU BbIABIEHWUA aHAaTOMO-QYHKLMOHAMbHBIX
NoBpPEXAEHNIM r0NO0BHOrO Mo3ra [13].

AfanTauma MeToaa K AUarHocTuke Taxkénoit YMT npogonkaet-
€A NOCPesACTBOM MOBbIWEHWUA 3GPEKTUBHOCTU [ONFOCPOYHOTO NPO-
rHO3MPOBAHMA HEBPOJIOTO-NCUXONIOMMYECKUX UCXOA0B, YTO CMNOCO6-
CTBYET CHUMKEHMIO PacXo40B Ha leveHue nalpeHTa.

MoKasaTenu MOBbLIWEHWA BHYTpPUYepenHoro aasnenus (BYA)
MCMoAb3ytoTcA B onpeaeneHnn ucxogos YMT, HO Anwb, YTobbI Npo-
BEPUTb CyLLECTBEHHbIE OTKIOHEHUsA OT HOPMbl. MeTaaHann3 HeuMHBa-
3MBHOMO MOHUTOPUHIa BYZ BbifaBuA Bbicokuit (0,725) KoapduumeHT
KOPpenaumMnm mexay TpaHCKpaHWanbHOM fonnneporpadueit u mo-
HWUTOPMPOBAHMEM NEPBOro NokasaTena. AHanu3 Nokasas, YTo AByMA
Hanbonee 3aMeTHbIMU U LUMPOKO WCMONb3YEMbIMU TEXHONOTUAMM
HEWHBA3MBHOTO MOHWUTOPWHra npu YMT asnatoTca 6GAVKHAA UHOpPa-
KpacHas CNeKTPOCKONUA U TpaHCKpaHUaabHas gonnaeporpadus. 06a
METOAA MOTYT ObITb PAacCMOTPEHbI AnA byayLei pa3paboTkn eanHo-
ro HEMHBA3UBHOTO W HEMPEPbIBHOTO My/ILTUMOAA/IBHOTO YCTPOMCTBA
MOHUTOpPMHra YMT [14].

ONTUMU3aUUA NIeYEHNA TAXKENOM coueTaHHoM YMT npu Komop-
6UAHbBIX COCTOAHWUAX MALMEHTA, B YaCTHOCTU NPU HAMUMUU CUHAPOMA
*uposoli ambonum (CHK3), — otaenbHOe HanpaBeHWe UccnefoBaHWA
B [laHHOW 06nacT Helipoxmpyprm. COop aHamHesa U UccnesoBaHue
VMHAMBUAYANbHBIX NaTO/OTMYECKUX COCTOSIHWIA MO3BO/IAET MEpCo-
HUGULMPOBATb AMArHOCTUKY U NedeHne. Tak, YCTaHOBAEHO, Y4TO Npu
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Statistically significantly correlates with contusions of the midline structures of the brain

value of the Glasgow Coma Scale (GCS) in predicting severe TBI
outcomes is limited, especially if pharmacological sedation of the
patient is used. Brain CT can effectively assess the patient's status
with focal lesions, but with diffuse damage, sensitivity and speci-
ficity of the technique are insufficient. MRI provides essential in-
formation for evaluating the extent and degree of axonal injury in
the acute phase of TBI. Still, the method is expensive and requires
the provision of facilities [12]. The latest MRI techniques used to
diagnose severe TBI, shown in Fig. 1, provide detailed information
on the brain's functional anatomy after brain injury [13].

Enhancing diagnostic efficiency of the technique in the di-
agnosis of severe TBI is achieved by improving the efficiency of
long-term prediction of neurological and psychological outcomes,
which helps to reduce the cost of patient treatment.

Elevated intracranial pressure (ICP) values determine out-
comes in severe TBI. However, ICP monitoring is not routinely
indicated in mild or moderate head injury patients. A meta-anal-
ysis on noninvasive ICP monitoring revealed a strong pooled cor-
relation coefficient of 0.725 between transcranial Doppler and
the gold standard ICP monitoring. The current meta-analysis has
shown that the two most prominent and widely used technolo-
gies for noninvasive monitoring in TBI are near-infrared spectros-
copy and transcranial Doppler. Both techniques could be con-
sidered for the future development of a single noninvasive and
continuous multimodal monitoring device for TBI [14].

Optimisation of the treatment of severe combined TBI in
patients with comorbidities, particularly in the presence of fat
embolism syndrome (FES), is a new line of research in neuro-
surgery. History collection and taking approach tailored to the
individual patient makes it possible to personalise the diagnosis
and treatment. Thus, it has been established that assessment of
fat globulemia, various forms of FES, and CT data are necessary
with such a combination of pathologies. The advanced multi-
modal diagnostic approaches allow a 13.5% decrease in mortal-
ity compared with traditional diagnostics methods without ad-
ministering the first two specific tests [15, 16]. It is necessary to
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Koppenupyert c:

Correlates with:

KAMHUYECKMMU CUMNTOMaMM TAXKECTH
Clinical forms of the severity of TBI

* Mexay ymcnom n o6bLEmom
KPOBOU3/IMAHWUIN C OQHOM CTOPOHbI
Mokasatenamu LLKI MocTTpaBmaTMyeckMmMm ncxogamm (6-12 mec.) Between the number and volume
GCS score Posttraumatic outcomes (6-12 months) of haemorrhages on one side
~
BbICOKan YyBCTBUTE/IBHOCTb HErEeMOPPArMYecKmnx PaspeneHvie UMTOTOKCUYECKOTO U
ouaros [JAM (c 30HaMM LIUTOTOKCUYECKOTO OTEKa) ~ BasoreHHorooTeka
ABU High sensitivity of non-haemorrhagic foci of DAI Distinguishing between vasogenic and
. cytotoxic oedema
DWI (with areas of cellular oedema) )
( N\
OnpegeneHune y4acTKOB C MOTEHLMAbHO HEOBPaTUMbIM MOBPEXAEHNEM KNETOK U3-3a TPaBMbl/MLLeMUM
Identification of potentially irreversible cell damage areas due to injury/ischemia
N\ J
0 s A
™ Al KoppennpytoT ¢ KOTHUTUBHbBIMW U
A > yCTaHO.BI.'IeHVIe crenenm ﬂ' NCUMXOHEBPO/IONMYECKUMUN HapyLeHnAMN
DTI L Determining the degree of DAI Correlates with cognitive and neuropsychiatric
\ J impairments
— y
HenHBa3uneHas oueHka metabonunsma N
MPC in vi
—> N ronon?Horo mosra mtw:i) . OCHOBHblE MapKeépbl N-aueTunacnaprtat
MRS oninvasive assessment of brain Basic markers N-acetylaspartate
metabolism in vivo
— U / /
~

MapKép MHTAaKTHOro MO3roBoro
SHepreTUyeckoro obmeHa
Intact brain energy metabolism marker

CyMMmapHbIi
KpeaTuH
Total creatine

CHUKeHMe ¢ noTepeit/ancoyHkumein
HelpoHOoB
Decline with loss/dysfunction of neurons

Puc. 1 MpumeHeHue MOOUGpUUUPOBAHHLIX Memodos MPT aHanusza
YMT: SWI — u3obpaxeHus, 838euweHHble No MazHUMHoU socnpuum-
yusocmu, BN — Oupy3zuoHHo-e38eweHHble uzobpaxrcerus, AT
— Ougy3uoHHO-meH30pHble u30bpaxceHus, LAl — duggysHoe
aKcoHaneHoe nospexcdeHue, MPC — Ma2HUMHO-PEe30HAHCHAA CneK-
mpockonus, LLIKI — wkana komel [na32o. Cxema cocmasneHa no 0aH-
Hbim Axadosa TA ¢ coasm. [13].

TaKOM COYETaHWM MaTonorvin Heobxoguma AnddepeHUUpoBaHHaAsA
[AMarHoCTKa MnoKasaTteneit rmobynemun, pasnnuHbix ¢opm CHI u
JdaHHbIX KT. Mpy AaHHOM KOMBWHALMM AMArHOCTUYECKMX METOLOoB
[OCTUrAeTCA CHUMKEHME NeTanbHOCTM Ha 13,5% no cpaBHeHMIO ¢ Tpa-
[OVUMOHHON AMarHOCTUKON, He MmpesycMaTpyBaloLLen NpUMeHeHue
nepBsbIX ABYX cneunduyecknx aHanmsos [15, 16]. Heobxoammo yum-
TbIBATb BEPOATHOCTb NPUCYTCTBMA CONYTCTBYHOLWMX NaTonornii (CHK3 n
KMPOBOW N0BYNEMMM, B YACTHOCTM) NO NPUUMHE NEPEKPbIBAHUS MX
cumnTomoB ¢ YMT. OnTummsaums Taktukm KT AMarHoCTUKKU/neyeHms
KOMOPOUAHBIX COCTOAHMIA, OAHO3HAYHO, CMOCOOCTBYET CHUMKEHMIO
YPOBHA NeTanbHbIX Mcxopos [17].

TpagnumoHHble meToabl guarHoCcTMkn YMT otanyatoTca pagom
Hes0CTaTKOB, W 3TO NOATANKMBAET K U3y4EeHUIO BMOXMMMYECKON COo-
CTaBNAIOWEN, KaK KpUTepUa COCTOAHUA Npu TaxéNbix YMT. OgHako
MOKa OTCYTCTBYIOT MOJIEKYNAPHbIE WMHAMKATOPbI, KOTOPblE MOMXHO
pPeKOMeHA0BaTb B Ka4ecTBe CTaHAApTOB, B CBA3M C HEAOCTATOMHO
YrNyB6AEHHBIMM 3HAHWAMM NOKa3aTeslein UX YyBCTBUTENbHOCTH/crel-
nounuHoctv [12]. Uctopuyeckn BUOMapKEPLI U3MEPAIUCL B KPOBU
WNN IMKBOPE; CErofLHA MCMONb30BaHWUE C/OHbI WK APYIUX HeTpa-

Fig. 1 Application of modified methods of MRI analysis of TBI: SWI
— magnetic susceptibility-weighted images, DWI — diffusion-weighted
images, DTI — diffusion-tensor images, DAl — diffuse axonal injury,
MRS — magnetic resonance spectroscopy, GCS — Glasgow coma scale.
The scheme was compiled according to Akhadov TA et al [13]

consider the presence of comorbidities (FES and fat globulemia,
in particular) due to the overlap between these symptoms and
TBI symptoms. CT diagnostic protocols/comorbid conditions
treatment optimisation considerably reduces TBI mortality rates
[17].

Conventional methods for diagnosing TBI have several lim-
itations, prompting further studies on specific biochemical mark-
ers as a mandatory component for TBI severity assessment. How-
ever, it is still unclear which biomarkers are best for diagnosis due
to a lack of knowledge of their sensitivity/specificity [12]. Histori-
cally, biomarkers have been measured in blood or CSF; today, the
utilisation of saliva or other non-standard body fluids is gaining
momentum due to the ease of access to secreted or filtered flu-
ids. It has been shown that saliva can be used as a valid blood
surrogate to determine several biomarkers for the TBI diagnosis.
Of the commonly used protein biomarkers, only S100B and UCHL-
1 are predicted to appear in saliva after an initial extravasation
step from the brain to the blood. However, the salivary "barrier"
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AVNUMOHHbBIX KUAKOCTEW OpraHu3ma HabupaeT obopoTbl, bnarogaps
NETKOCTU AOCTYNa K CEKPETUPYEMBIM UM GUNBETPYEMbBIM KULKOCTAM.
MoKa3aHo, YTO C/IFOHA MOMKET BbICTYNaTb B KaYecTse AeNCTBUTENbHO-
ro cypporaTta KpoBw 418 HECKONbKMX BUMOMApPKEPOB Npu AMarHOCTUKe
YMT. U3 WKMPOKO MCoNb3yembix H6enKoBbiXx BUOMAapPKEPOB B C/HOHE
nocne HavaNbHOWM CTafMM 3KCTpaBasaLMM M3 MO3ra B KPOBb Bblae-
natotca npoTtenHbl S100B 1 UCHL-1, ypoBHM KOTOpPbIX CyLECTBEHHO
BaPbUPYIOT NPU MX YTEUKE M3 MO3Ta B KPOBb Yepes paspyLleHHbI ba-
pbep MK 300poBYLO TKaHb [18]. Moabop apdeKTUBHLIX BUOMapKEPOB
nporHosnpoBaHma YMT HepaspbIBHO CBA3aH C U3y4eHMEM MONEKY-
NAPHO-KNETOYHbIX MEXAaHW3MOB, PA3BMBAIOLLMXCA NPU NOBPEKAEHUN
rONIOBHOIO MO3ra. YCTaHOB/EHO, YTO NOBbILLEHWE KOJIMYECTBA 3PenbixX
T-nuMmoLMTOB B LLENOM U LUTOTOKCUYECKMX ammboumTos CD8+ Kop-
penmpyeT ¢ TAxKecTbio Tpasmbl (11,1/37,5% npu nérkoit/Taxénoin YMT
n ¢ 0,51-0,56 po 0,64-0,76 10° kKn/n COOTBETCTBEHHO). YCTaHOBNEHO,
YTO NOBbILLEHME 3HAYEHUI LUTOTOKCMUYECKON aKTUBHOCTU Yepes CYTKU
nocne BO3HUKHOBEHUA YMT yKasbiBaeT Ha HebAaronpUATHLIN Npo-
rHo3 [19]. BbifBAEHO, YTO HEMPOTPODUUECKMI HAKTOP FONIOBHOMO MO3-
ra, BaXXHbI/ /1A BbIXKMBAHWA U pereHepaLuy HelpOHOB, OT/IMYaeTCA
[MarHoCTUYeCKoi (B AeHb TPaBMbl) M NPOrHOCTUYECKOH (Ha 6 mec.)
LIeHHOCTbIO OTHOCUTENBHO BbI3A0POBAeHUA oT YMT (puc. 2). BuaHo,
yTOo NpM Nérkoit YMT copeprkaHue hakTopa B CpeaHEM B 2 pasa BblLLE,
yem 4/19 NaLMEHTOB C yMepeHHoW 1 Taxkénoi YMT [20].

MccnepoBaHne AONOAHUTENbHBIX NPU3HAKOB, KOPPEIMPYHOLLMX
C TAKecTblo YMT, NoKasano, YTo CoeaMHUTENbHO-TKAaHHaA AUCnaasns
ABNAETCA NPU3HaKOM Bonee Taskénoro npoasnexHus YMT y geteid [21].
BbISIB/IEHO TaK3Ke, UTO paHHAA AMarHocT1Ka/MpodunakTMKa pas3suTua
WNHOEKLMOHHBIX AN HEUHDEKLIMOHHBIX OCNOXHEHWUI NPU TANKENOW
YMT cnocobCcTBYET CHUMKEHMIO NIETaNbHbIX UCXOAO0B Y NALLMEHTOB pe-
aHMMaLMoHHOro npoduns [22]. BaxeH aHanu3 1 y4€T GakTopoB npo-
rHO3MPOBAHMA OTAANEHHBIX McxogoB YMT, Tak Kak nossonset coop-
MMWPOBaTb CMEKTP Hanbonee 3HaYMMbIX HANPABAEHWUN HapyWeHWUs
3MOLMOHANBbHO-TMYHOCTHOTO GYHKLMOHMPOBAHUA Ana 3$EKTUBHO-
o BbINOJHEHWUA Ne4eBHO-PeabUAUTALMOHHBIX MEPONPUATUI C YYé-
TOM 6MOSI0TMYECKOTO, NCUXOIOTMYECKOTO U COLMANbHOMO COCTOAHUSA
naumenTa [23].

Takoe nocneacteme YMT, Kak caaBavBaHWMe rONOBHOrO MO3ra
OCTpOWt cybaypanbHOM remaTomoi, OTHOCUTCA K [NaBHbIM NPUYMHAM
MHBaNNAM3aLMWN/NETANIbHOTO UCXOAA MaLMEHTOB, O0COBEHHO Yy /L,
MO/1I040r0 BO3pacTa. Heobxoaymbl CBOEBPEMEHHbIE AWMArHOCTUKa/
NeyeHne SaHHOIO OC/IOMKHEHMSA, B CBA3W C NMOTEHLMANbHOW BO3MOXK-
HOCTbIO YNyYLLEHMA NPOrHO3a M Ka4ecTBa KU3HU. TpaHCKpaHWanbHasa
yNbTPa3ByKoBas gonnaeporpadums u ynbTpas3ByKOBOE CKaHMPOBaHMeE
— Hanbonee sGPeKTUBHbIE ANATHOCTUYECKME METOAbI NPY TAaKOM pas-
BUTMM YMT: nepBas — 419 OLEHKM IMHENHOW CKOPOCTU KPOBOTOKA B

18

seems to be more selective than the BBB even though, in reali-
ty, leakage from the brain to the blood occurs across a disrupted
barrier, while extravasation in the saliva is across a healthy tissue
[18]. Identifying predictive biomarkers for outcomes following TBI
involves studying molecular and cellular mechanisms underlying
brain damage. Thus, the proportion of mature T-lymphocytes
increased in parallel with the severity of brain injury (11.1% in
mild TBI vs 37.5% in severe brain injury). It has been established
that an increase in the cytotoxic activity of lymphocytes during
the first 24 hours after trauma may be associated with an unfa-
vourable prognosis [19]. It was found that the brain-derived neu-
rotrophic factor (BDNF), which is essential for neuronal survival
and regeneration, has diagnostic day-of-injury BDNF and 6-month
prognostic values regarding recovery from TBI (Fig. 2). It can be
seen that in mild TBI, BDNF concentrations (ng/mL), on average,
are 2 times higher than in patients with moderate and severe TBI
[20].

A study of additional indicators that correlate with the se-
verity of TBI showed that connective tissue dysplasia is associated
with a more severe manifestation of TBI in children [21]. It was
also revealed that early diagnosis/prevention of the develop-
ment of infectious or non-infectious complications in severe TBI
contributes to reducing fatal outcomes in intensive care patients
[22]. Therefore, it is essential to consider the predicting factors
for long-term consequences of TBI, detecting impaired emotion-
al and personal functioning areas to identify the most significant
targets for the treatment and rehabilitation impacts, taking into
account the patient's biological, psychological, and social state
[23].

Compression of the brain by acute subdural hematoma due
to TBI is a significant cause of TBI-related morbidity and mortal-
ity, especially in young people. Timely diagnosis and treatment
of this complication are vital as they may improve prognosis and
enhance patients' quality of life. Transcranial doppler (TCD) ultra-
sound and cranial sonography (CRS) are the most effective imag-
ing studies in TBI diagnosis: TCD evaluates mean cerebral blood
flow (CBF) velocity in the large intracranial arteries at the level of
the circle of Willis, and CRS detects vasospasm or vasoparesis in
the acute TDI or during surgery to establish the brain structur-
al damage location [24]. In addition, it was found that patients
with TBI with polytrauma are at greater risk for 3- and 6-month
disability compared with those with isolated TBI. Methodological
improvements in assessing TBI-specific disability versus disability

16,5 Puc. 2 CodepiaHue Hellpompoguyeckoeo (hakmopa 20-
16 /108H020 Mo32a (H®IM) e coigopomke (He/Mn) 6 3a8ucu-
14 13,8 mocmu om maxecmu YMT. Cxema cocmasneHa no O0aH-
Hbim Korley FK et al [20]
12 —
10,1 Fig. 2 Levels of serum brain-derived neurotrophic factor
10 — (NFGM) concentrations (ng/mL) depending on the severity
8,3
8 1 ____ of TBIl. The scheme was compiled according to Korley FK
o L | 5,2 | et al [20]
4,3 4
4 1— 18 — CpegHee 3HadeHue / Average value
2 +— ! 1'5 —— B MwuHumanbHoe 3HadeHune / Minimum value
0 ; - ; - ) MakcumanbHoe 3HaueHve / Maximum value
Nérkana YmepeHHas Taxénan
Mild Moderate Severe
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KPYMHbIX LiepebpabHbIX COCYAaX U UX PE3UCTEHTHOCTU M BTOPOE — AN15
BbIABNEHWA COCTOAHWUSA BAa30CNa3ma MM Basonapesa B OCTPOM Nepu-
0f€e AW BO BPeMs onepaLmu ANA YCTaHOBAEHUA NOKaLMK CTPYKTyp/
noBpexaeHnit mo3ra [24]. OToeNbHO YCTaHOBAEHO, YTO NaLMEHTHI C
YMT 1 noAnUTpaBMoOit MMELOT 6ONbLUIMIA PUCK PA3BUTUA MHBANNLHOCTU
B TeYeHue 3-6 mec. N0 CPAaBHEHMIO C NALMEHTAMM C U30NMPOBAHHOM
YMT. YnyyweHne MeToL0N0TMMN OLLEHKM UHBANIMAHOCTH, CBA3AHHOM C
YMT ¥ co BCEMM CUCTEMHbIMM TPAaBMaMM, NPUBEAET K CO34aHMI0 60-
nee 3QpEKTUBHBIX MHCTPYMEHTOB OLLEHKM ncxogos YMT [25].

Helipoxupypruueckoe neueHue TaKeénbix YMT

ALleKBaTHOCTb AMArHOCTUYECKMX NpoLeayp, CBOEBPEMEHHOCTb
NEYEHNA NEPBUYHBIX NOBPENKAEHMIN FONIOBHOMO MO3ra M BTOPUYHbBIX
NaTodU3MONOrMYECKMX PEaKLMI 1N NpeaynpexaeHne pasBuTua me-
XaHM3MOB MOBPEXAEHWA — BCE 3TO CMOCOBCTBYET CHUMKEHUIO fie-
TanbHOCTU/MHBaNUAM3aLUMM naumeHTos ¢ YMT [26]. Taménaa UMT
B YC/I0BMAX FOCMUTANIM3aLMU PACCMATPUBAETCSA, KaK Cnyyalt 6e3 Bo3-
MOXXHOCTW MOJIHOLEHHOW peabunutaupum naumeHTa. Ecam ypaérea
n3bexaTb NeTaNbHOMO UCX0Aa, TO Henb3sa 0boMTUCL 6e3 LIMPOKOro
CMEeKTPa OCNOXKHeHM. MocneaHne NnoapasgenaioT Ha NpoaBasAtoLWme-
€A MFTHOBEHHO MW B OTAANEHHOM nepuoge. He3aBnCMMO OT HI0AHCOB
MCXOLa, KAa4YeCcTBO KMU3HM NaumeHTa ¢ YMT cHUKaeTcs, a BEpOATHOCTb
CMepTM B OTZANEHHOM nepuoge noBbiwaeTcA. B gaHHom cnyyae
BCTPeYatoLLeecs B iMTepaType MHeHue, 4to YMT HaxoauTca Ha Tom
Ke YPOBHE, KaK 1 NePENOM KOCTH, TO eCTb ABAAETCA U30IMPOBAHHbLIM
nospexaeHvem obnactv Tena, ckopee He 060CHOBaHO. 0 pekomeH-
daumam BO3 YMT cnesyet OTHOCUTb K XPOHUYECKMM 3aboneBaHUAM
Mo NPUYMHE: CTOMKMX/HEOBPaTUMbIX MOCAEACTBUIA, MPOAO/KUTENb-
HOro nepu1oga peabuautaumm, HeobXoaMMOCTU U3yYEeHWUS AUHAMMUKM.
Hanunume taxénoit YMT BneyéT 3a coboit HeMUHYeMble NOCNeACTBUA,
KOTOpble NPOABAAIOTCA NPAKTUYECKM Y KaXK4oro nocTpaaasiuero. K Ta-
KOBbIM OTHOCATCA: NOCTTPaBMaTHUecKas snuaencus/sHuedanonatms,
PaCcCTPOMCTBA CHa, HapyLeHWe SIOKOMOTOPHOW, MONOBOV (YHKLMNA,
npobnemsl ¢ camoobenykunsaHnem [27]. MoaTomy LOCTaTOYHO MHOTO
BHUMaHUs yaensetca Taxénon YMT ans CHUKeHMA BAMAHMA eé OT-
PULATENbHbIX UCXOL0B HA COCTOAHWE HEPBHOM CUCTEMbI U OpraHM3M
B uenom. NMpobnembl TAxENbIX YMT, paccmaTpuBaemblie B HacTosALLee
BPEMA, BK/IOYAIOT: 1) AMArHOCTMKY nepes HasHayeHWem Tepanuu,
COCTOALLEN M3 XMPYPrUYECKOro M/MAM KOHCEPBATUBHOTO /leYeHus, B
YACTHOCTW, B OTHOLLEHWM MOBPEXKAEHHOM 334HEN YepenHOW AMKMU U
NPV HAaZIMYUKU ManbIX FEMAToOM B MO3roBoi 060/104Ke; 2) Bbibop cro-
coba TpenaHauuu yepena; 3) BbifBneHUe GaKTOPOB PUCKaA, NPUBOAA-
LWMX K Pa3BUTUIO HEBMAronpuaTHbIX cobbiThiA. JonycTUMO MeamKa-
MEHTO3HOE M XMPYPrUYecKoe ieyeHune cybaypanbHbIX remaTom (puc.
3) B 3aBMCUMOCTY OT UX Pa3Mepa U CTEMEHW YBEIMYEHUA B AUHAMUKE,
BO3pacTa NaLMeHTa, aHECTE3NONOTUYECKOTO PUCKa [26].

Jlloboe MHBA3WMBHOE BMELIATE/NIbCTBO Ha COBPEMEHHOM 3Tane
Pa3BUTMA HEMPOXMPYPIMM HaMpaBAeHO Ha 3adadyy MWHUMM3ALMK
onepaLmoHHoro BosaeicTema. MocpeacTsom BHEAPEHUA MHHOBALM-
OHHBbIX TEXHO/IOMMIA PACCMATPMBAIOTCA M HAYMHAKOT aKTUBHO MpuUMe-
HATbCA HA NPAKTUKE MUHUUHBA3WUBHbIE METOAbI IeYeHUs. [JoCTynHble
XUPYPruyeckne Metosbl KOHTPOAA NOBbiLWeHHOro BY/ v orpaHnyeHna
BTOPMYHOTO NOBPEKAEHWUA FOJIOBHOTO MO3ra Npu Taxénon YMT BKto-
YaKOT KNACCMYECKYHO YCTAHOBKY HapyKHOTO KeNyA04KOBOroO ApeHaa,
[EKOMMNPECCMBHYIO KPAHUIKTOMMIO U LLUCTEPHOCTOMMIO. YCTaHOBNE-
HO, YTO NOCNeAHAN NPeACcTaBnseT coboi bonee GrU3nMoNornyHbLIN Noa-
XOZ, K IeYEHUIO OTEKA MO3ra C BbICOKMM MOTEHLMANOM 3bdEKTUBHOIO
KOHTpoAsA BYJ 1 ymeHblUEeHMA NOCNeACTBUIA BTOPUYHOTO NOBPEKAE-
HMA Mo3ra [28]. YcnewHble pe3ynbTatbl fedeHnsa Taxénbix YMT go-
CTUTAKOTCA MOCPELCTBOM MCMO/Mb30BaHUA NMYHKLUMOHHOW acnmupaumm
B Kyne C JIoKaNbHbIM GUBPMHONMZ0OM BHYTPUYEPENHbIX rEMaToOM.

attributable to all systemic injuries will improve TBI outcomes as-
sessment tools [25].

Neurosurgical treatment of severe TBI

Adequacy of diagnostic tests and timeliness management
of primary brain damage and secondary pathological responses
and their prevention reduce TBI-related morbidity and mortality
[26]. In hospital settings, it is considered that severe TBI rehabil-
itation management may not ultimately be able to provide the
improvement. Since even if it is possible to avoid a fatal outcome,
then a wide range of complications cannot be avoided. The com-
plications are divided into those that appear immediately or in a
remote period. Regardless of the outcome, the quality of life of a
patient with TBI decreases, and the risk of mortality in the long
term increases. In this regard, the opinion that TBI is similar in
clinical significance to a bone fracture as an isolated injury to a
body region is somewhat unfounded. According to the WHO rec-
ommendations, TBI should be classified as a chronic disease due
to: persistent/irreversible consequences, a long period of rehabil-
itation, the need for follow up of the patients. Severe TBI entails
inevitable consequences that are manifested in almost every TBI
sufferer. These include posttraumatic epilepsy/encephalopathy,
sleep disturbances, impaired locomotor and sexual functions, dif-
ficulties with self-care [27]. Therefore, much attention is paid to
reducing severe TBI unfavourable outcomes affecting the nervous
system and the entire body. Severe TBI-related issues currently
include: 1) appropriate diagnostics before conservative or surgi-
cal management, particularly related to the injured structures of
posterior cranial fossa and small hematomas in the meninges; 2)
selection of optimal craniotomy; 3) identification of risk factors
associated with adverse events. Medical and surgical treatment
of subdural hematomas is acceptable (Fig. 3), depending on their
size and rates of hematoma growth, the age of the patient, and
anaesthesia risks [26].

Any invasive procedure at this stage of neurosurgical devel-
opment is aimed at reducing surgical trauma. As a part of inno-
vative technologies, minimally invasive surgical procedures are
being actively introduced into practice. Available surgical proce-
dures to control elevated ICP and limit secondary brain damage in
severe TBI include the routine yet critically important placement
of external ventricular drain (EVD), decompressive craniectomy,
and cisternostomy. It has been established that the latter is a
more physiological approach to the treatment of cerebral oede-
ma with a greater chance of effective control of ICP and reduction
of the consequences of secondary brain damage [28]. Successful
treatment of severe TBI is achieved through local fibrinolysis and
aspiration in the treatment of spontaneous intracerebral hema-
tomas. The technique involves the use of frameless stereotactic
neuronavigation. The video-endoscopic assistance allows surgical
elimination of subacute/chronic hematomas even when they are
localised in functionally significant areas of the brain. The high ef-
ficiency of the method is achieved by reducing the volume and
invasiveness of surgical procedures while maintaining surgical
radicality. Analysis of statistical data on the treatment of acute
herniation syndrome in severe TBI unequivocally confirmed that
minimally invasive methods of the dissection of the cerebellar
tentorium/falciform ligament are the most effective. The same
results were obtained with decompressive craniotomy (DCT)
combined with the inferomedial temporal lobe resection. The
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BbIfiB/IEHME U KOHTPOJIb 32 MECTAMM KPOBOTEYEHUA
Identification and control of bleeding sites

Puc. 3 Cnocobebl yoaneHus cyb6dypansHbix 2emamom (Cl). Cxema co-
cmasneHa no 0aHHbIM [Tomanosa AA ¢ coaem. [25]

MeToauKa OCHOBaHa Ha NpUMeHeHUM 6e3pamHoN HelipoHaBUraLmm.
BnaeosHAoCKONMYECKUI MeTog, NO3BOAAET NPOBOAUTL ONepaLMoH-
HOE 3/IMMMHMPOBAHME reMaToM MOLOCTPOrO/XPOHUYECKOrO TUMOB
[axe npu X AoKanusauum B GyHKLMOHANbHO-3HaUMMbIX 0bnacTax
ronoBHOro Mosra. Bbicokas addeKTMBHOCTL MeToAa JOCTUraeTca no-
CpescTBOM yMeHblueHUA 06béma M TPaBMaTUYHOCTM JOCTyna npu
onepaLu c COXpaHeHNeM paauKaabHOCTM BMellaTenbeTea. Mccneso-
BaHWA JIEYEHMA OCTPOrO AMCNOKALMOHHOTO CMHAPOMA MPU TAXKENbIX
YMT npwv nonyvyeHUM CTaTUCTUYECKMX AaHHbIX OAHO3HAYHO NOATBEP-
AWK, YTO MANOTPaBMaTUYHbIE CNocobbl pacceyeHna MO3KEYKOBOTO
HaméTa/60/1bLIOT0 CeprnoBUAHOIO OTPOCTKa Hanbonee aGGEKTUBHDI.
TaKkue e pe3synbTaTbl NOAYYEHbI NPY AEKOMMNPECCUBHOW TpenaHaLLMm
yepena (4T4) B KOMNEKCE C PE3EKLMEN HUKHEMEANANbHbIX OTAEN0B
BMCOYHOMN A0NN. YCNELWHOCTb AaHHbIX NOAXOA0B NPOCNEKMBAETCA B
3HAYUTENBHOM CHUMKEHUW [0AM ONEepaLyMoHHOM NeTanbHOCTU. MoBbI-
LEeHWe Pe3y/IbTaTUBHOCTM MUKPOXMPYPIUK TAKENbIX YMT HEeBO3MOXK-
HO 6e3 BHeApeHWA HOBbIX TEXHO/IOTWit/06opyaosaHma [27].

Ona naumeHTos ¢ TAxENoM YMT He cyluecTByeT CTaHAAPTHOTO
MeAMKaMEHTO3HOrO NIeYeHNs, HO HEeMHBA3WMBHAA CTUMYAALMA MO3ra
paccmaTpuBaeTcs, Kak bonee npuemnemblii BapuaHt. OgHako ceese-
HUA 06 OTHOCUTENbHOW 3DGEKTUBHOCTU U cTeneHn 3GPEKTUBHOCTH
[AHHDBIX TEPaNeBTUYECKUX NOAXOA0B OrpaHuyeHsbl [29]. YcTaHoBAEHO,
YTO NPUMEHEHME NOLIATrOBOM Tepanuu Hopmaausaumm B4/, B octpom
nepuoge Taxénon YMT y aeTteit NpuBENO K YIYYLLIEHUIO UCXOAO0B, B
TOM YMC/IE CHUMKEHUIO NeTanbHOCTU (Tabn. 3).

CnesyeT OTMETUTb, YTO KpUTMYecKMe Mmpobesibl B 3HAHMAX O
NaToPU3MONOTUYECKMX PA3INUUAX MEXKZY [ETbMU U B3POC/IbIMU
B OTHOLIEHUM ucxopoB YMT noka He ycTpaHeHbl [31]. MHBa3MBHbII
MOHWUTOPUHT BY/], BCE eLwé cBA3aH CO 3HAUYUTENbHBIM PUCKOM UHU-
LIMPOBAHMA, KPOBOTEUYEHWS U HEMPABUIBHOTO Pa3MeLLeHUs, YTo Nog-
YépKMBaeT HeOBXOAMMOCTb Aa/IbHEMLIMX XOPOLIO CMIAHUPOBAHHbIX
UCMbITaHWUI Ha NPEeAMET OrpaHUYEHUA OCNOXKHeHUN [32]. YcTaHoBNe-
HO, YTO KOMOWHaLMsA Pe3yNbTaToB HEMHBA3UBHOIO Y/LTPA3BYKOBOMO
U3MepeHus anameTpa 0b60N0UKM 3PUTENIbHOTO HEpPBa M TPAHCKPaHW-
aNbHOrO AONN/JIEPOBCKOTO MHAEKCA MY/NbCALMU KOPPEUPYET C WH-
BasnBHbIMU M3mepeHuamu BY y getelt ¢ YMT. Nokasatenu umetot
ABHbIV NOTEHLMAN ANA HEMHBA3WBHOIO CKPUHMHIa BYT [33].

MmetoTcs AaHHbIe 0 TOM, YTO TPAHCKPaHWaNbHasA MarHUTHasA CTU-
MYNALMA MONKET BbITb 3GPEKTUBHLIM BAPUAHTOM /IEYEHUA HEKOTOPbIX
cMmnTomoB nocne YMT, TakuMx KaK Aenpeccus, Wym B yLIax U npeHe-
bpekeHne BHUMaHWeM [34]. TonbKo ABa UCCNea0BaHMA NPUMEHEHNS
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Fig. 3 Methods for removing subdural hematomas (SDH). The scheme
was compiled according to Potapov AA et al [25]

success of these approaches can be seen in a significant reducing
perioperative mortality. Enhancing the effectiveness of microsur-
gery for severe TBI is impossible without introducing novel tech-
nologies and equipment [27].

There are no standard medical treatment protocols for pa-
tients with severe TBI, but noninvasive brain stimulation is consid-
ered a more viable option. However, information on the effective-
ness of these therapeutic approaches is limited [29]. Nevertheless,
it was found that the incremental treatment for the normalisation
of ICP in the acute phase of severe TBI in children led to improved
outcomes, including a decrease in mortality (Table 3).

It should be noted that critical gaps in knowledge regarding
the pathophysiological differences between children and adults
concerning TBI outcomes remain [31]. Invasive ICP monitoring is
still associated with a significant risk of infection, bleeding, and
misplacement, highlighting the need for further well-designed tri-
als to reduce complications [32]. It has been established that the
combination of ultrasonographic measurements of optic nerve
sheath diameter (ONSD) values and transcranial Doppler sonog-
raphy pulsatility index (PI) correlates with invasive ICP values in
children with TBI. It has the potential to screen for intracranial
hypertension noninvasively [33].

There is evidence that repetitive transcranial magnetic stim-
ulation (rTMS) can be an effective treatment option for some
post-TBI symptoms, such as depression, tinnitus, and neglect
[34]. Only two studies on amantadine and transcranial direct cur-
rent stimulation provided class Il evidence for improvement in
patients after TBI [35]. It is assumed that noninvasive interven-
tions have numerous advantages, such as being painless, safe and
inexpensive, having adjustable parameters and targets, and hav-
ing broad development prospects in treating mental disorders. It
can be used as an alternative or additional treatment to the tra-
ditional approach to restoring cognitive functions in TBI patients
[36, 37].

Secondary brain damage after TBI is associated with the
development of neuroinflammation. In animal studies on exper-
imental acute phase TBI, atorvastatin is characterised as a neu-
roprotective agent. It leads to a decrease in neuronal apoptosis,
behavioural disorders, the level of T-lymphocytes, neutrophils
and natural killers, as well as proinflammatory cytokines (IFN-y,
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npenapaTta aMaHTagMHa B KOMMIEKCE C TPAHCKPAHWANbHOW CTUMYNA-
LiMel NocTOAHHbIM TOKOM NPeLOoCTaBUAN LOKa3aTeNbCTBa Kaacca |l 06
YNYYLLEHUM COCTOAHMA naumeHToB nocae YMT [35]. Mpeanonaraetcs,
YTO HeWHBa3MBHblE METOAbI BMELIATENbCTBA, 061afalolme MHOro-
YMCNEHHbIMM NpeumyLlecTBamm (6e36one3HeHHOCTb, 6e30MacHOCTb
1 OeleBW3Ha; Hainume HacTpamMBaemMblX MapamMeTpoB 1 Leneit), ume-
10T LUMPOKME NEePCEKTUBLI YYYLIEHMA COCTOAHMA NPU paccTpoincTee
CO3HAHMA U MOTYT UCNO/Ib30BATLCA B KAYECTBE aIbTEPHATUBbLI WU/WUan
[OMONHUTENBHOMO NIEYEHUA K TPAAMLMOHHOMY Noaxody no BOCCTa-
HOB/IEHWIO KOTHUTUBHBIX QYHKLMIA y ntogen ¢ YMT [36, 37].

BropuyHoe nospexaeHve ronoBHoro mosra nocne YMT ceA3aHo
C pa3BUTUEM HEMPOBOCMANEHUA. B JOKAMHUYECKUX MUCCIE[0BAHUAX
aTOpPBACTATUH OMMCAH KaK HEMPONPOTEKTOPHBIN areHT Npu sKcnepw-
MeHTanbHoN YMT Bo Bpemsa ocTpoit Gpasbl, NPUBOAALLMIA K CHUMKEHMIO
anonTo3a HelpPoOHOB U MOBEAEHYECKMUX PACcCTPOICTB, YPOBHs T-IMM-
boumToB, HEMTPODUNOB M ECTECTBEHHbIX KUJIEPOB, 3 TaKKe COOTBET-
CTBEHHO MPOBOCNAAMNTENbHbIX LUTOKMHOB (IFN-y 1 IL-6) 1 XeMOKM1HOB
(RANTES u IP-10), 1 B Lenom obLuiei akTUBaLMM MUKPOIIMKM/MaKpo-
¢daros [38]. MoKaszaHO TaKKe, YTO UHrMBMpOBaHUE B-MHTEPdEPOHA
NMPUBOAMT K YMEHbLLEHMWIO HEMPOBOCNANEHNS, YTO CBUAETENLCTBYET O
ero ponu B natopusnonornm YMT [39]. YcTaHOBAEHO, YTO aKTUBALMA
MMKPOI/INA/bHbIX KNETOK U MHOUALTPALMA KneToK Thl, BO3HMKalo-
Las B pe3y/ibTaTe NoBbleHUsA YPOBHA B-MHTepPepoHa, NPMBOAMUT K
nospexaeHuto 6enoro sewectsa [40]. Takum obpasom, B-uHTepde-
POH MOYHO PAacCMaTpMBaTh Kak MOTEHLMANbHYIO TepaneBTUYECKYHD
MULWEHb anAa nedyeHna YMT. BbiaBneHo, 4ToO MMeNonAHO-3NUTeNInANb-
HO-PenpoAyKTUBHaA TUPO3NHKMHA3A PEryanpyeT nonspusaumio Mu-
Kpornun/makpodaros B cooTHolleHUn M1/M2 u HelipoBocnaneHue B
ocTpoi ctagmumn YMT. UHrnbrpoBaHue pepmeHTa NPMBOAUT K CABUTY
nonApu3aLmMmn MUKporinum/makpodaros B ctopoHy M2, uto ycyrybnset
BTOPWUYHOE NOBpPEXAeHUe ronoBHoro mo3sr [41]. OnucaHo ycnelwHoe
LOKNMHUYECKoe NpuMeHeHue 3,6'-AUTMONOMANNAOMMUAA A8 CMAT-
YeHMA NoCNeacTBUM, Bbi3BaHHbIX YMT (rmbenb KneTok, HelpoBocna-
NIeHWe, acTPOr/Mo3, NoBeAEHUYECKMe HapyLleHus) [42]. YcTaHoBNEHO,
4TO PEKOMOMHAHTHbIV aHHEKCMH A2 nogaBAseT akTMBaLmio nepude-
PUYECKMX NIENKOLMUTOB M MHOUALTPALLMIO FONI0BHOMO Mo3ra nociae YMT
B OCTPOW ¢a3ze. Jlexalluil B OCHOBE MONEKYNAPHBINA MEXaHU3M MOKET
6bITb, NO KPalHEN Mepe, YaCTUYHO NPUMUCAH CBA3bIBAHMIO areHTa C
npoBocnanuTenbHbiM peuientopom TLR4 B nepudepnyeckux nemko-
uuTax W, cnefosaTenbHo, GNOKMPOBKOM NyTel akTUBALMKM Nepesaym
curHanos NFKB, TO ecTb CUrHaNbHOTO Kackaga NpPOBOCMOAUTENbHOWM
aKTMBauuu neikoumtoB nocie YMT [43]. MHTepecHO OTMETUTb, YTO
NeyeHne KCceHoOHOM Bckope nocie YMT MOXKeT MMETb LONTOCPOYHble
NpPeMMYyLLECTBa, B CBA3U C yMEHbLUEHNEM NoTepu 6enoro BeLLecTsa B
KOHTPanaTepasbHOM MO30/IMCTOM Tejle U HEMPOHOB B KOHTpanaTe-
panbHoMm yyactke CAl runnokamna u 3ybyaTton nssuanHe yepes 20
mec. nocne YMT y monogbix molweli [44], BBegeHue Yepes 30 MUHYT
nocne YMT peturabuHa, «oTKpbiBatoLero» M-KkaHanbl (TOku K+ B Heit-
POHE), CHUXKAET BbIPAKEHHOCTb NOCNEACTBUI TPaBMbI (CMIOHTAHHbIE
CY4O0pOru, NOBbILEHHAs BOCMIPUMMUYMBOCTb K XMMMUOKOHBY/IbCAHTaM,
MeTabo/IMYecKniA CTPECE, BOCMAIUTE/IbHbIE PEAKLIMM, Pa3pyLUEHUE re-
MaTosHLedpanmyeckoro bapbepa, rmbens KneTtok) [45].

HecmoTpsa Ha paclmpeHune 3HaHWUM 0 mexaHuamax YMT, B He-
KOTOpbIX caydasx TAxénbix YMT OYT ocTtaérca eAMHCTBEHHO BO3MOMK-
HbIM METOZOM OKa3aHWA NMOMOLLM NOCTPAAABLIEMY ANA NOBbIWEHWA
BEPOATHOCTM CMACEHMUA €ro XXM3HW, HECMOTPA Ha eTanbHOCTb B 80%
[45]. YuuTbiBaA NpoTMBOpEYMBbLIE PAHAOMM3UPOBAHHbIE UCCNEnO-
BaHMA nonesHoctn OYT npu Taxénont YMT, TouHble NoAxonbl, Oc-
HOBaHHble HA QM3MONOTMYECKMX MpoLeccax, MOFyT NPEeaoXUTb
YNYULIEHHYIO CTPATErMIO ANA OnpeaeneHna BbIUIPbILLHbIX MOMEHTOB
NPUMEHEHNSA arpPecCUBHOTO fleyeHus [46]. YCTaHOBNEHO TaKXKe, YTO

IL-6) and chemokines (RANTES, IP-10), and activation of microg-
lia/macrophages [38]. In addition, IFN-B inhibition reduces post-
traumatic neuroinflammation and neurodegeneration, resulting
in improved neurological recovery [39]. It has been established
that activation of microglial cells and infiltration of Th1l cells, re-
sulting from an increase in the level of B-interferon, leads to the
white matter injury [40]. Thus, B-interferon can be considered a
potential therapeutic target for TBI treatment. It was found that
myeloid-epithelial-reproductive tyrosine kinase (Mer) regulates
microglial/macrophage M1/M2 polarisation and neuroinflamma-
tion in the acute stage of TBI. Mer Inhibition markedly decreases
microglial/macrophage M2-like polarisation while increasing M1-
like polarisation, exacerbating secondary brain damage and sen-
sorimotor deficits after TBI [41]. The successful preclinical study
of new pomalidomide (Pom) analog, 3,6'-dithioPom (DP), and
Pom as immunomodulatory agents to mitigate TBI-induced cell
death, neuroinflammation, astrogliosis and behavioural impair-
ments in rats challenged with controlled cortical impact TBI has
been described [42]. Systematic recombinant annexin A2 (rA2)
administration after TBI significantly inhibits activation and brain
infiltration of peripheral leukocytes, especially neutrophils at the
acute phase. The underlying mechanism might be attributed to
rA2 bindings to TLR4, peripheral leukocytes proinflammatory re-
ceptor, thereby blocking NFkB signalling activation pathways fol-
lowing TBI, i.e., the proinflammatory leukocyte activation signal-
ling cascade [43].

Interestingly, xenon treatment shortly after TBI may have
long-term benefits due to reduced white matter loss in the con-
tralateral corpus callosum and neuronal loss in the contralater-
al hippocampal CA1 and dentate gyrus areas at 20 months after
TBI in young mice [44]. Administration of retigabine, a potent
M-channels opener, prevents excess hyperexcitability 30 minutes
after TBI. It reduces the severity of the consequences of brain in-
jury (posttraumatic seizures and seizure susceptibility, energetic
cellular demand, the maladaptive inflammatory/immune re-
sponse, breakdown of the BBB, and cell death) [45].

Despite the expansion of knowledge about the mechanisms
of TBI, in some cases of severe TBI, Retigabine (RTG) treatment
remains the only possible method to help the sufferer increase
the likelihood of survival, despite the mortality rate approaching
80% [45]. Given the conflicting randomised trials of the useful-
ness of RTG in severe TBI, pathophysiologically based approaches
may offer an improved strategy for determining the successful
aggressive treatment [46]. It has also been established that the
support of skull defect repair using Cognitive behavioural thera-
py (CBT) and art therapy techniques improves cognitive functions
and reduces anxiety and depression symptoms in the early post-
operative period from 36 to 7 points [47]. Cognitive impairment
underlies TBI-related disability, but the relationship between
prognosis and general functioning in daily life has not been suf-
ficiently studied [48]. Therefore, CBT is the preferred therapeutic
approach for treating behavioural and emotional disorders. How-
ever, future research should aim at studies in more diverse pop-
ulations depending on the severity of the injury, the age of the
patients, and the specific culture [49].

CONCLUSION

Thus, improving the diagnosis and treatment of TBI re-
mains a highly relevant issue due to the multicomponent nature
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Tab6auya 3 [owazo8as mepanua Hopmanusayuu B4 y demel ¢ maménol YMT

Yrny6nenue cegaunm/penakcaymum
MN3meHeHne NonoXKeHWs ronosbl
Hopmanusauus Temnepatypbl Tena

Hopmanusauusa B4/, %
100

87
39

YcTpaHeHue GakTopoB MOBbIWEHUA AaBAEHUA B rpyau/*usote 18

YcTpaHeHne nHeBMO-/remoTopakca
Bcero 39
[pob6Hoe BbiBegeHMe NMKBOpPA. MNpn HEBO3MOXKHOCTHU

3

2 28 (3pdeKT He CTolKKMIA)
BbINO/IHEHMA LWar NPonycKaeTca
3 S:;f’(::r'g)rT;;if:g;ﬂ;?“z*ﬁzf:EIT:;Z(;BCI(?E;OH:?/(I;%%TMBHO_ OctanibHble nauueHTbl (61) (M3 HUX cTONKKIA abdekT — 17)
4 MnepseHtTUNALMa UBJ 14,3 (M3 HUX CTONKUI 3ddeKT — 14)
5 BapbutypoBas Koma (pelieHue B pesynbraTe KOHCUAMYMa) 16,7 (36,6 — HapacTaHue BY[, nosTopeHue KT)
6 AT4 OcraBwweca 15

MpumeyaHwue: Tabauua coctagneHa no gaHHbiM KosbixankuHa WA ¢ coasr. [30]: UBJ1 — UCKyCCTBEHHAA BEHTUAALMA Nérkux, KT — KomnbtoTepHas Tomorpadus; ATY —

AeKomnpeccMBHaA TpenaHaumMa Yyepena

Table 3 The incremental treatment for the normalisation of ICP in children with severe TBI

Step Characteristics The normalisation of ICP, %
Deepening sedation/relaxation 100
Change in the head position 87
The normalisation of body temperature 39
Elimination of pressure factors in the chest/abdomen 18
Elimination of pneumo-/hemothorax 3
Total 39
2 Fractionated CSF withdrawal. If it fails, the step is skipped 28 (the effect is not long-lasting)
3 miﬁ;r:tsi\zc)):lf;:iuizgr;lzfig‘r:nclsrtlila:(lgrzl((l)foﬂrfgf/llisgt) stepls The rest of the patients (61) of which lasting effect in 17
4 ALV hyperventilation 14.3 (of which lasting effect — 14)
5 Barbiturate coma (based on the multidisciplinary consultation)  16.7 (36.6 — increase in ICP, repeat CT)
6 DC Remaining 15

Notes: the table was compiled according to Kolykhalkin IA et al [30]: ALV — artificial lung ventilation, CT — computed tomography; DC — decompressive craniotomy

COMPOBOXKAEHME MNACTUKM AedeKTa yepena MeTofaMu KOrHUTUB-
Ho-nosegeHyeckoit (KNT) v apT-Tepanum cnocobCTBYET yay4LWEHMIO
KOTHUTUBHBIX GYHKLMIA U CHUKEHUIO YPOBHA TPEBOXKHO-AENPECCHB-
HbIX CUMMNTOMOB B paHHeM Moc/aeonepaLmMoHHOM nepuoge ¢ 36 ao
7 6annos [47]. KOrHUTMBHbIE HapyLIEHWUA NeXKaT B OCHOBE MHBaNUA-
HocT nocne YMT, ogHaKo CBA3b MPOrHO3a ¢ 06WyM GyHKLMOHMPO-
BaHWEM B MOBCEAHEBHOMN KM3HW MCCNegoBaHa HeaocTaToyHo [48].
KNT aBnaetca npeanoyTMTeNbHbIM TepaneBTUYECKMM NOAX0A0M ANA
NeYeHns NOBeAEHYECKMX U SMOLMOHANbHbBIX PacCTPOMCTB, OLHAKO
JanbHelwWwmne uccaefoBaHuA AOMKHbI 6bITb HALeNeHbl Ha NpoBese-
HWe nUccnegoBaHMin Ha bonee pasHOOOpPa3HbIX rpynnax HaceneHus B
3aBMCMMOCTM OT TAXKECTM TPAaBMbl, BO3PACTa NaLMEHTOB, NPUHAANENK-
HOCTM K 0coboli KynbType [49].

3AKNIOYEHUE

Takvum 06pa3om, aKTyanbHOCTb YCOBEPLIEHCTBOBAHUA AMArHO-
CTUKM N nedeHna YMT oCcTaéTca Ha BbICOKOM YPOBHE, B CBA3WN C MHO-
FOKOMMOHEHTHOCTbIO HapYLUEHWIA/NPOABAEHMIA MOBPEXKAEHNSA r0/10B-
Horo mo3ra. OCHOBHble TeHAEHLMW MUCCNeaoBaHUt B obnactn YMT
BK/IKOYAIOT: 1) ANArHOCTMKY C Le/blo AeTann3aumnm/yTouHeHUs A0Nro-
CPOYHOrO NPOrHo3a; 2) neverne YMT npu KOMOPOUAHBIX COCTOAHUAX;
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of manifestations of brain injury. The main trends in research in
the TBI area include: 1) appropriate diagnostics with the predic-
tion the long-term outcomes; 2) treatment of TBI combined with
comorbid conditions; 3) implementation of minimally invasive
methods for severe TBI diagnosis and treatment; 4) study of the
pathophysiological mechanisms of TBI and identification of ther-
apeutic targets.
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3) ManonHBa3MBHbIE METOABI NeYeHUn TAXKENbIX YMT 1 guarHocTuka
nocpeacTBOM HEMHBA3MBHbIX NOAXOAO0B; 4) uccieaoBaHNe MeXaHw3-
MOB pa3BuTUa YMT U1 TepaneBTUHECKMX MULLEHEN ANA Pa3BUTMA Ha-
npaBaeHVA MeanKaMeHTO3HOrO IeYeHuA.
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B nomomp npaktnueckomy Bpauy For the Medical Practitioners

doi: 10.25005/2074-0581-2021-23-4-609-617
XNUPYPTUYECKA S KOPPEKI NS BOKOBBIX N ITEPEAHEBOKOBBUIX I'PBIK JKMBOTA

M.X. MAAVKOB!2, ®.5. BOKIEB?, 1.T. XOMIAOB!, O.M. XYAOMAO0AOB!, ®.M. XAMIAOB!, H.A. MAXMAAKY 10BA3

1 Kadeapa xupypruueckux 6oaesneir Ne 2 nM. akaa. H.Y. Yemanosa, TagKMKCKMiT TOCyapCTBEHHbIN MeAUIIMHCKIIT yHUBepcuTeT uM. AGyaan ubxan CuHo,
Ayman6e, Pecrty6anka Tagxukucran

2 Pecry0AMKaHCKMIT HAYYHBII LIEHTP cepAedHO-cocyAucrtoit xupyprun, Aymante, Pecriy6anka Tagxmkucran
Kadeapa ronorpaduueckoit aHaTOMUM 1 ONePaTUBHON Xupypruu, TaaKMKCKUIT rOCyAapCTBEHHBIN MEAUIIMHCKIIT yHUBepcuTeT uM. AGyaan ndun Cuno,
Ayman6e, Pecriy6anka Tagkukucran

Llenb: ynydweHne pesynsTaToB XMPYPryeckoro neYeHuns nepBUYHbIX, NOCAEONepaLMOHHbIX U PEeLUMAMBHBIX FPbIXK HOKOBbLIX U NepesHebOoKoBbIX OT-
[leN10B }M1BOTa.

Matepuan u meToabl: PasnnyHble BapUaHTbl FePHUONAACTUKM BblAM BbINOAHEHbI 68 NaLyeHTam ¢ 6OKOBbIMU U NepesHeb0KOBbIMM rPbIXKAMM KUBOTA
(BMMBIK) B BO3pacTe oT 24 o 67 neT. NepBuUHbIE rPbiXKK MMenn mecto y 10, nocneonepaumoHHble —y 30, peunansHble —y 28 naumeHToB. MyKunH
6b110 16, KeHWMH — 52. N3yyeHne aHamHe3a W JaHHbIX MEAULMHCKOW AOKYMEHTALMW BbIABUO, YTO NOCAeOoNepaLmoHHble rpblxu (30) BO3SHUKAM
nocse BbINONHEHUA CleAyIoWmMX ONepaTUBHbIX BMELWaTeNbCTB: Hedpaktomum (11), Hedpponautomum (8), anneHasKkTommm (4), xoneumcTaktommu (3),
[APeHUPOBaHUA 3abPIOLWIMHHOIO MPOCTPAHCTBA (2), 9XMHOKOKKIKTOMMU M3 Nedenn (1) n agpeHanaktommm (1). C peLuamBom rpbixku nocae TpaguLmuoH-
HOW repHMONAACTUKM NOCTyNUAK — 24, nocne KOMBUMHUPOBAHHbIX CNOCOB0B repHMONNACTUKM — 4 NauueHTa.

Pe3ynbTatbl: cpeay obLLero Yvicna nauueHToB (68) TpaZMLMOHHANA repHMoONaacTUKa bbina ocywectsneHa 25 (36,8%), HeHaTaxkHas — 5 (7,4%) v Kom-
6UHMpOBaHHanA naacTvka — 38 (55,8%) nauveHTam. B 14 HabaogeHNUAX Bbian BbINOAHEHBI CUMYAbLTaHHbIE onepauun: Hedponutotomus (3), pesekums
KWUCTbI ANYHMKA (3) 1 BonbLioro canbHuKa (5), HaaBNAranULWHaA amnyTauus MaTku (3). PaHeBble OCNOXKHEeHUA Nocae TPaAULMOHHOW repHMonnacTu-
Ku (25) umenn mecto B 3 (12%), nocne KOMBUHUPOBaAHHbIX cnocobos onepaumit (38) — B 2 (5,2%) caydanx. Cpeay 5 nauMeHToB, ONEpPUPOBAHHbIX
HEHaTAXHbIM cnocobom, B 0fHOM HabnogeHUM nmena mecTo cepoma. Peuuans 6one3HM nocne TPAAWULMOHHON repHUONAACTUKMN BOSHUK Y OLHOrO
naumMeHTa, YTo coctaBmno 4%.

3akntoueHue: xupypruyeckoe neverne bulbrK, B cBAsn ¢ 0cOH6EHHOCTAMM aHaTOMUYECKOK apXUTEKTOHUKM U OFPaHUYEHHbIMU BO3MOMKHOCTAMM MeCT-
HO-MIACTUYECKOTO pecypca, ABAAETCA CI0KHOM Npobaemoii repHnonoruu. Mpu sTom pesynbTaTbl TPAAMLMOHHBIX CNOCOBOB repHUONAACTUKM MO Ceil AeHb
OCTalOTCA MaIoyTELLUTENbHBIMM, OTMEYAETCA TEHAEHLMA K YBENUYEHMIO YACcTOTbl PeLnBa U PaHEBbIX OCNOKHEHUI Nocsie UX npumeHeHus. LLinpokoe
MCNoNb30BaHNE KOMBUHUPOBAHHbIX CNOCOBOB ONEepaLyMy NpU NIEYEHWUU TPbIXK 3TOW JIOKANW3aLMK, HapAdy CO CTabUAbHBIM YKPENEeHUEM FPbIXKEBOTO
nedekTta, obecneunBaet Hanbonee onTUMasbHble GPyHKLIMOHAbHbIE PE3YyNbTaTbl B OTAANEHHOM Nepuoze. Bo3spalleHre NaLMeHToB K NpexHeit npodec-
CVMOHaNbHOM AEATENbHOCTU M CHUXKEHWE YaCTOTbl PeLMAMBA FPbIXKM MOCAE STUX OnepaLuii CNocoBCTBYET yAYULIEHMIO KaYeCTBa KU3HU.

KntoueBble cnoBa: 60Kko8ble 2pbiiU, MepedHebOKoBbIE 2pbiHcU, PeyuoUs 2pbixU, MpaduyuoOHHAA 2ePHUONAACMUKA, HEHOMAXCHAA 2ePHUOMAACMUKA.

Ana yutuposaHua: Maaukos MX, bokues ®b, Xomuaos UT, Xyaogogos OM, Xamngos @M, Maxmagkynosa HA. Xvpypruyeckas Koppekums 60KoBbIX 1
nepeaHeBboKoBbIX PbIX uBoTa. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(4):609-17. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-
609-617

SURGICAL REPAIR OF LATERAL AND ANTEROLATERAL HERNIAS OF THE
ABDOMINAL WALL

M.KH. MALIKOV'?, E.B. BOKIEV?, I.T. KHOMIDOV?, O.M. KHUDOYDODOV?, EM. KHAMIDOV?,
N.A. MAKHMADKULOVA?3

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 Endoscopic Surgery, Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan
3 Department of Topographic Anatomy and Operative Surgery, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To improve the results of surgical treatment of primary, postoperative and recurrent hernias of the lateral and anterolateral abdominal wall.
Methods: Various types of hernioplasty were performed in 68 patients with lateral and anterolateral hernias of the abdominal wall (LALHAW)
aged 24 to 67 years. Primary hernias were diagnosed in 10 patients, postoperative — in 30, recurrent — in 28. There were 16 men and 52 women
enrolled on the study. Analysis of the anamnesis and medical records revealed that postoperative hernias (30) arose after the following surgical
interventions: nephrectomy (11), nephrolithomy (8), appendectomy (4), cholecystectomy (3), drainage of the retroperitoneal space (2), surgery for
hepatic echinococcosis (1) and adrenalectomy (1); 24 patients were admitted with recurrent hernia after traditional hernioplasty, and 4 patients —after
combined methods of hernioplasty.

Results: Among the total number of patients, traditional hernioplasty was performed in 25 (36.8%) patients, tension-free repair — in 5 (7.4%) and
combined repair — in 38 (55.8%) patients. Simultaneous operations were performed in 14 cases, such as nephrolithotomy (3), resection of the ovarian
cyst (3) and greater omentum (5), supravaginal amputation of the uterus (3). Surgical site complications developed in 12% of cases after traditional
hernioplasty, and in 5.2%. after combined methods of operation. Among 5 patients operated using a tension-free method, seroma occurred in one
observation. Recurrent hernia after traditional hernioplasty developed in one patient (4% of cases).

Conclusion: Surgical treatment of LALHAW is a complicated problem of herniology, due to the complexity of anatomical architectonics of the anterior
abdominal wall and limited plastic resources of the surrounding tissues. Currently, the results of traditional hernioplasty remain disappointing, as
there is a trend towards increased recurrence and incidence of surgical site complications after its application. The widespread use of the combined
methods of surgical treatment of hernias of this localization, along with reliable reinforcement of the hernia defect, provide the most optimal long-
term functional results, allowing the patients resume their previous professional activities. The incidence of recurrent hernias after these operations
tends to reduce, contributing to an improvement in the quality of life.

Key words: Lateral abdominal hernia, anterolateral abdominal hernia, recurrent hernia, traditional hernioplasty, tension-free hernioplasty.

For citation: Malikov MKh, Bokiev FB, Khomidov IT, Khudoydodov OM, Khamidov FM, Makhmadkulova NA. Khirurgicheskaya korrektsiya bokovykh i

perednebokovykh gryzh zhivota [Surgical repair of lateral and anterolateral hernias of the abdominal wall]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(4):609-
17. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-609-617
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BBEAEHMUE

Xupypruyeckoe neyenne BUMNBMK octaérca o4HOM M3 CNOMKHBIX
M 00 KOHLA HepeweéHHbIX npobiem coBpemMeHHON abaomMMHaNbHOM
xupyprum [1, 2]. OcobeHHOCTU aHaTOMUYECKOTO CTPOEHMA BOKOBbIX
U nepeaHebOKOBbIX OTAEN0B MKMBOTA, OrPaHUYEHHas BO3MOMKHOCTb
MCNONb30BaHNA MECTHO-NIACTUYECKOTO MaTepuana Co3aatoT onpe-
[enéHHble 3aTPyLHEHMA NPU XMPYPrUUYECKON KOPPEKLMKU BONbLLKNX U
TUFAHTCKMX TPbIXK JAHHOM NoKanu3aumu. Kpome Toro, TeXHUYECKue
CNOXXHOCTW BO3HMKAOT NPU YCTPAHEHUM MOCAEONEPALLMOHHDBIX U pe-
LUMAMBHBIX BMAOB FPbIXKM, KOTOpPblE TPYAHO NOAALAIOTCA SIEYEHUIO, A
pesynbTaTbl ONepauuii OCTalTCA ManoyTewmTenbHbiMK [3]. Usyye-
HUe UTepaTypbl MOCNEAHWUX AECATUNETUI NMOKA3bIBAET, YTO YacToTa
BO3HMKHOBEHMA TPbIXK MOCAe NPUMEHEHWA BOKOBbIX AOCTYNOB Mpw
KOPPEKLMM FPbIXK HAMHOTO NPEBBILLAET NOKA3aTeNM CPEAMHHbIX Nana-
poTomuii 1 Bapbumpyet ot 31,5 ao 49% [4, 5].

HecmoTpA Ha LUMPOKOE MCMoMb30BaHME COBPEMEHHbIX Aua-
FHOCTUYECKMX METOA0B UCCNEA0BAHMA U YCOBEPLIEHCTBOBAHMUE pas-
JMYHbIX METOZAO0B ONepaLLMit, Mo cei AeHb OCTAETCA BbICOKOM YacToTa
peunanBoB BOKOBBIX MPbIXK, KOTOPAsA MO HEKOTOPbIM AaHHBIM A0CTH-
raet no 62,5% [6]. B ocHOBe naToreHesa peuuavBa rpbixku IEKUT PAS,
baKTOpPOB, B YaCTHOCTU, HEKOTOPbIE aBTOPbI NPUAALOT 3HAYEHME Coe-
AVNHUTENIbHOTKaHHOWM HEeLOCTAaTOUHOCTK [7, 8], pasBUTMIO FTHOMHO-BOC-
NasnUTENbHbIX OCNOXKHEHMI nocne onepauum [9, 10], pas3MUHbIM Co-
nyTcTBYIOLWMM 3aboneBaHnam [11, 12].

Mcnonb3oBaHWe NepesoBoi COBPeMeHHOM annapaTypbl HAMHO-
ro YNYULIMIO KAYeCTBO AMarHOCTUKM TMIaHTCKUX TPbIXK, NO3BONAO MNO-
JIY4UTb aAEKBaATHYIO MHPOPMALMIO OTHOCUTEIbHO PA3MEPOB FpPblKe-
BbIX BOPOT, COCTOAHMA MbILUEYHO-aNOHEBPOTUYECKOIO C/10A, @ TaKkKe
OTHOLLEHWA OpraHoB BPIOLLHOW NONOCTU U 3aDPIOLLMHHOMO NPOCTPaH-
CTBA K rpbIkeBoMy MeLLKy [13, 14].

AgziexBaTHas MHGOPMaLMSA, NONyYEHHAA NPU UCMO/Ib30BAHWUM CO-
BPEMEHHbIX METOZOB AMArHOCTVKM, BO MHOTOM OMNpPeseNfaeT 1 Bblbop
meToaa onepauun. Mpu Boibope meToaa onepauyum MHOTUE aBToOPbI
PYKOBOACTBYIOTCA Knaccudukaumein SWR, npeanoxeHHoit Chevrel JP,
Rath AM, KoTopas 6bina npuHATa Ha XXI MexayHapoaHOM KoHrpecce
repHuonoros B 2000 roay [15], cornacHo KoTopol 6onbLune U TUraHT-
CKMe rpblxku oTHoCATCA K W3 1 W4 1 TpebyroT BbINOHEHWS UCKOYH-
TENbHO HEHATAXKHbIX CNocoboB onepauuu [16, 17].

3HaunUTeNbHOE yNyYLlEeHNe pe3yabTatoB neveHusa bullbr muo-
rve aBTOpPbI CBA3LIBAOT C NPUMEHEHMEM COBPEMEHHbIX CETYATbIX NPO-
Te308. AHanM3 psaga PaboT NOKasbIBAET, YTO MCMO/Ib30BAHME COBpe-
MEHHBIX MPOTe30B, HapAAy C YNyYlleHUEM Pe3y/bTaToB onepaLuy,
HaMHOIO CHWU3W/I0 4acTOTy peLnamBa NaToNorMu, KOTopas BapbupyeT
ot 5,4% no 16,7% (18, 19].

OpHaKo, HECMOTPA Ha AOCTUTHYTbIE YCTIEXW HEHATAMXKHOW repHU-
OMNACTUKM, LUMPOKOE €€ WUCMoNb30BaHMe CTaNo NPUYMHON Pa3BUTUA
PAAa OCNOXHEHWI, B YACTHOCTW, HapyWeHWA rMBKOCTU nepeaHei
OPIOWHOMN CTEHKW, YBEAUYEHWS YACTOTbl PAHEBbIX OC/IOKHEHWI, NO-
ABNeHUA guckomdopTa M 60seBbIX OLYLLEHMI NOCNE NPUMEHEHUA
npote3os. [5, 20]. Cpeay 0CNOKHEHMI 0coBoe MECTO 3aHNMALOT FHOM-
HO-CENTUYECKME pPaHEBble OCNOXKHEHWSA, YacTOTa KOTOPbIX, NO AaH-
HbIM pAga aBToOpPOB, focTuraet 6,1% [21, 22]. Mpu s3Tom NpeameTom
[AMCKYCCUM CTan cnocob pasmeLLeHus CETKM, C YeEM HEKOTOpbIe aBTo-
pbl U CBA3bIBAIOT YBENMYEHME YACTOTbl PAHEBbIX OCNOXHEHWN. Mpu
3TOM OZHW MCCNef0BaTeNM YTBEPKAAIOT, UTO TEXHMKA onlay aBaseTca
6onee obocHoBaHHOM [23], ApyrMe NpPUAEPKMBAIOTCA UHOTO MHe-
HWSA, YTBEPXKAAA, YTO ONTUMA/IbHBIM ABAAETCA CNocob pasmeLLeHns
CeTyaToro MMnAaHTaTa B nosvumu inlay u sublay [24]. Bctpeyaetca u
NPOTUBOMONOXKHOE MHEHME, TAe aBTOPbl B CBOMX COODOLLEHMAX NOA-
YEPKMBALOT, YTO Pa3BUTHE THOMHO-CENTUYECKMX PAHEBLIX MHOEKLMI
OT pa3meLLeHNs CETKM He 3aBucuT [12].
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INTRODUCTION

Surgical treatment of LALHAW remains one of the most
complicated and unresolved problems of modern abdominal
surgery [1, 2]. Complexity of the anatomy the lateral and antero-
lateral abdominal wall, the limitations of the locoregional flaps
make surgical correction of large and giant abdominal hernias
challenging. In addition, the reconstruction of postoperative and
recurrent types of hernia is technically demanding, and the re-
sults of operations often remain disappointing [3]. Analysis of the
literature of recent decades shows that the incidence of hernias
after their repair using lateral approaches varies from 31.5% to
49%, which is much higher than in median laparotomies [4, 5].

Despite the widespread use of modern diagnostic methods
and the improvement of various surgical techniques, the recur-
rence rate of lateral hernias remains high, which, according to
some data, reaches up to 62.5% [6]. The pathogenesis of hernia
recurrence is based on a number of factors, in particular, some
authors give importance to the connective tissue insufficiency [7,
8], the development of pyoinflammatory complications after sur-
gery [9, 10], and various concomitant diseases [11, 12].

The use of advanced modern equipment has greatly im-
proved the quality of diagnosis of giant hernias, made it possible
to obtain adequate information regarding the size of the hernial
orifice, the condition of the muscular aponeurotic layer, as well as
the relations of the abdominal and retroperitoneal organs to the
hernial sac [13, 14].

Adequate information obtained using modern diagnostic
methods largely determines the choice of the operation meth-
od. When choosing a surgical method, many authors are guided
by the SWR classification proposed by Chevrel JP and Rath AM,
which was adopted at the XXI International Congress of Herni-
ologists in 2000 [15], according to which large and giant herni-
as belong to W3 and W4 taxonomy and require exclusively ten-
sion-free surgical methods [16, 17].

Many authors attribute a significant improvement in the
results of treatment of LALHAW to the application of modern
prosthetic mesh. Analysis of a number of works shows that the
use of modern prostheses, along with improved surgical results,
significantly reduced the recurrence rate of this pathology, which
varied from 5.4% to 16.7% [18, 19].

However, despite the success of tension-free hernioplasty,
its widespread use has led to the development of a number of
complications, in particular, limited plasticity of the anterior ab-
dominal wall, increased incidence of surgery site complications,
discomfort and pain after placement of prostheses [5, 20]. Among
the complications, a special place is occupied by purulent septic
surgical site complications, the frequency of which, according to a
number of authors, reaches 6.1% [21, 22]. At the same time, the
methods of mesh placement, with which some authors associate
an increased incidence of surgery site complications, are being
disputed. Some researchers believe that the onlay technique of
mesh implantation is more reasonable [23], while others share a
different opinion that the inlay and sublay positions are the best
way to place the mesh implant [24]. On the contrary some au-
thors emphasize in their reports that the development of puru-
lent septic wound infections is not associated with the technique
of the mesh placement [12].

A growing incidence of various postoperative complica-
tions and an increase in the number of recurrent cases require
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YBenMyeHne YacToTbl PasNNYHbIX MOCNEONEPALMOHHBIX OCNOMK-
HEHWIA 1 POCT YMCna peLmansa natonormm TpebyeT HenpepbIBHOTO CO-
BEPLUEHCTBOBAHMA Pas/IMYHbIX METOAMK onepauuu. B nocneaHue roabl
BHEAPEHME HOBbIX TEXHONOTMIA [aNno BO3MOMHOCTb MCMO/b30BaHWA
NanapoCKONMYECKOTO METOAA FePHUONIACTUKM C MHTPanepuToHea b-
HbIM PACMONOXKEHMEM KOMMO3WUTHOMO SHAOMPOTES], KOTOPbIN CYMTAET-
€Al Ma/IoTPaBMaTUYHbIM M MafI03aTPATHbIM METOAOM fieveHuns. OfHaKo
aBTOPbI MPUAEPKMBAIOTCA MHEHWsA, YTO MOKA3aHWUA K MPUMEHEHMUIO
3HA0CKOMMYECKMX METOLOB ONepaLymn AOMKHbI BbITb CTPOMVIMU, U BO
MHOTOM OHM 3aBUCAT OT Pa3MePOB rPbIXKEBbIX BOPOT [22, 25].

Takum obpa3om, xupyprudeckoe nedeHve BUMNBMK no ceit geHb
OCTaETCA aKTya/IbHOW M CNOKHOW NPoBAeMON, HECMOTPA Ha NpUMe-
HeHWe 60/1bLIOro AMana3oHa TPAAMLMOHHBIX M COBPEMEHHbIX CMo-
coboB onepauuit. LLnpokoe NpuMeHEHWe HeHATAMKHbIX cnocobos
onepaLmii HAMHOTO YYYLIWUAM Pe3y/bTaTbl IEYEHNUSA TMFAHTCKUX MPbIXK
KMBOTa, BHEAPEHNE HOBbIX TEXHONOTUI NPY 3TOW NAaTONOTMM PaCLL-
PUNO BO3MOMHOCTU 3HAOCKOMUYECKUX METOA0B onepuposaHus. Oa-
HaKO yBe/IMYeHMe YacToTbl PasIMYHbIX OCTIOXKHEHUI NOC/Ie onepaLmm
B noc/eAHue rogabl TpebyeT Noucka ONTUMabHbBIX METOZLOB KOppeK-
uun bulbriK.

LLENb NCCNEQOBAHUA

YnyylieHne pesynsTaToB PasNnYHbIX BAPUAHTOB repHUONNACTy-
KU Npu Xnpyprudeckom nedeHumn bullbrik.

MATEPUAN U METOAbI

B oTaeneHuAx pPeKOHCTPYKTUBHO-NNACTUYECKON MUKPOXMPYP-
TMU W 3HAOXMPYPruM PecnybanKaHCKOrO Hay4yHOro LEHTpa cepaey-
HO-COCYZMCTON XMPYPTrUM ONEPaTUBHOMY JIeYEHUIO MoABeprInch 68
nauuneHToB ¢ BUMBIK B Bo3pacTe ot 24 o 67 neT. Cpeau obLLero umnc-
Nla NALMEHTOB NEPBUYHbIE TPbIKK Umenn mecto y 10 (14,7%), nocne-
onepaumoHHble —y 30 (44,2%) v peunamsHbie — y 28 (41,1%) naum-
eHToB. Cpeay peumamBHbIX rpbixk (28) B 3 HabloAEHUAX OTMEeYanach
[BYXCTOPOHHAA NOKanu3auma natonorun. B 6onblimHCTBE Cyyaes
(52) naTonorua oTMeYanach y KEHLLMH, YTO cocTaBuno 76,4%.

13 06Lero KonuyecTsa NocseonepaLMoHHbIX rpbiK B 63,3% cay-
Yaes Pa3BMTME NATONOMMM HbINO CBA3AHO C NepeHeCEHHOW HedpaKTo-
MUel U HeppoNUTOTOMMUEN. M3yueHne MeanLMHCKOM JOKYMEHTALMK
MOKa3aso, 4YTo Npu peuuamBHbIX BUAAX rpbiku (28) TpaguUMOoHHbIe
cnocobbl onepauum 6bin BbINOAHEHDI B 24 HabnoaeHUAX B pasany-
HbIX XMPYPrUYECKMX OTAENeHUAX, 4To cocTasmno 85,7%. Yactota pe-
LMAMBa Nocae KOMBMHMPOBaHHbIX cnocobos onepauun (4) coctasu-
na 14,3%. OT obuiero yncna 6onbHbIX ¢ BUMBMK 63 (92,6%) Asnanch
vuamu TpygocnocobHoro Bospacta. Mpu obcnegoBaHMM 60/bHBIX
COMyTCTBYIOLLAs natonorva 6bina BbissneHa y 21 (30,8%) nauveHTa:
oXupeHue (3); peuuansHble KaMHM novek (3); caxapHblt anaber (2),
UBC (4), runepToHMyeckan 6o1e3Hb (6), BApUKO3HOE pacluMpeHue BeH
HUXHEN KoHeyHocTy (3).

Hannune conytcteytowei natonornu, peuuamsHble Gopmbl
6one3Hn TpeboBanM NposeseHNA aLEKBATHOW MpeLonepaLyoHHOM
NOArOTOBKM, A/IUTENbHOCTb KOTOPOW BapbMpoBana oT 3 mecAueB U
6onblue. B 3aBUCMMOCTM OT BUAA COMYTCTBYIOLLEW naTonorum 6onb-
HbIM HAa3Ha4a/M KOHCY/IbTALUMIO CMEXHbIX crneuuannctos. O6bEm
npesonepaLMoHHON NOArOTOBKM 3aK/04aCA B KOPPEKLMU YPOBHA
TIMKEMUW, CTabUAKN3aLMM apTEPUANBHOTO JABNEHWA, CHUXKEHUU Mac-
cbl Tena. MaupeHTam pekomeH0BanM cobnofeHne WagaLlein AneTl,
HowweHWe 6aHAaXa 1 3N1aCTUYECKUX BUHTOB.

CvMynbTaHHble onepauuu Bbian BbiNoNHeHbl B 14 Habntoae-
HUAX: HedponuToToMua (3), pesekuma KUCTbl AnYHKKaA (3); Hagsna-

continuous improvement of various surgical techniques. In re-
cent years, the introduction of new technologies has made
it possible to apply the laparoscopic method of hernioplasty
with intraperitoneal placement of a composite endoprosthesis,
which is considered a low-traumatic and low-cost method of
treatment. However, the authors believe that the indications for
selection of endoscopic methods of surgery should be restricted
with deeper consideration of the size of the hernial orifice [22,
25].

Thus, the surgical treatment of LALHAW remains an urgent
and complex problem of modern surgery, despite the devel-
opment of a wide range of traditional and modern methods of
operations. The widespread use of tension-free reconstruction
methods has greatly improved the results of treatment of giant
abdominal hernias; the introduction of new technologies for re-
pair of the LALHAW has expanded the indications for the endo-
scopic methods of surgery. However, the increased incidence of
various postoperative complications in recent years requires to
search for optimal methods of LALHAW correction.

PURPOSE OF THE STUDY

Improving the results of various hernioplasty options in the
surgical treatment of LALHAW.

METHODS

Total of 68 patients with LALHAW aged 24 to 67 years un-
dergoing surgical treatment in the Departments of Reconstruc-
tive Plastic Microsurgery and Endoscopic Surgery of the Republi-
can Scientific Center for Cardiovascular Surgery were enrolled in
the study. Among them, primary hernias were diagnosed in 10
patients (14.7%), incisional — in 30 (44.2%) and recurrent — in 28
(41.1%). Among recurrent hernias (28), bilateral localization of
the pathology was noted in 3 cases. In 52 cases (76.4%) the pa-
tients were females.

Among the postoperative hernias in 63.3% of the cases
their development was associated with preceding nephrectomy
and nephrolithotomy. The study of medical records showed that
in recurrent types of hernia (28), traditional methods of surgery
were performed in 24 cases in various surgical departments,
comprising 85.7%. The recurrence rate after combined methods
of surgery was only 14.3%. Most of the patients (92.6%) with LAL-
HAW were people of working age. Comorbidities were detected
in 21 patients (30.8%), they included obesity (3); recurrent kidney
stones (3); diabetes mellitus (2), coronary artery disease (4), hy-
pertension (6), varicose veins of the lower limb (3).

The presence of comorbidity and recurrent forms of the
LALHAW required adequate preoperative preparation, the du-
ration of which was 3 months or more. Depending on the type
of concomitant pathology, patients were seen by the respective
specialists. Preoperative preparation included normalization of
the level of glycemia, stabilization of the blood pressure, and re-
duction of the body weight. Patients were advised to go on a light
diet, wearing a bandage and using elastic bandages.

Simultaneous operations were performed in 14 cases,
among them were nephrolithotomy (3), ovarian cyst resection
(3); supravaginal amputation of the uterus (3); resection of the
greater omentum (5). The indications for these operations were:
uterine fibroids with recurrent bleeding, thickening and infiltra-
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ranviLHas amnyTaums MaTki (3); pesekuma 60ablIoro canbHUKa (5).
MOKa3aHUAMM K NPOBELEHMIO AaHHbIX OnepaLuii ABUANUCL: MUOMA
MaTKM C PELMAVBHBIM KPOBOTEUYEHWEM, YTO/ILLEHME U UHOUABTPALMA
npaay 601bWOro canbHWKa, 6oblUMe Pa3smepbl KUCTbI AMYHMKA, Ha-
IM4Me KaMHew B MOYEYHO-I0XaHOYHOM cUcTEME.

C uenbto onpefeneHns pasMepoB IPbIKEBbIX BOPOT, OTHOLLe-
HMA OpraHoB OPIOLIHOM NONOCTM M 3abPHOWMHHOIO MPOCTPAHCTBA K
rPbIXKEBOMY MELLKY, COCTOAHUA MbILLIEYHO-aNOHEBPOTUYECKOrO C0A
OpPIOLIHON CTEHKM OblIM UCNONb30BaHbI peHTreHorpadms, Y3 u KT.
MpY HaAMuYMM KOHKPEMEHTOB B MOYKaxX B OAHOM HabogeHuu bbina
BbINONHEHA yporpadua.

CTaTUCTUYECKMI aHaM3 NpoBoauAca ¢ nomowbto MK, BbicunTol-
Ba/IMCb KaYeCTBEHHbIE NOKa3aTenu B suae gonen (%).

PE3YNbTATbI U UX OBCYXKOEHUE

Pasmepbl rpbixkeBbIX BOPOT onpegenany ¢ nomolubio Y3U un KT.
Bbibop meToza MAacTVKKM rpbiKeBbIX BOPOT 3aBUCEN OT pasmepa Je-
beKTa, peumnamBa NaToNOTMKU U COCTOAHUA MbILLEYHO-aMOHEBPOTUYE-
CKOTO CNOSA BOKPYT FPbIXKEBbIX BOPOT.

Cnocobbl repHMONNACTUKM B 3aBUCUMOCTM OT BUAA TPbIXKMU NpU-
BeAeHbI B Tabn.

Mpun nepBuYHbIX rpbixkax (10) mecTHo-NaacTUYecKkMe cnocobbl
repHUONIACTUKM BblIM UCNONb30BaHbl B 7 HabntogeHusx. Cpeau HUX
B 3 C/yyasx pasmepbl rpbixeBbix BOPOT npesbiwann 10 cm (puc.1), u
PbIXKKM, COTNAcHO KnaccuduKkaumm npegnokeHHoi Chevrel JP, Rath
AM, oTHOCMAMCD K 6obMM [16]. Mpy BoNbLIMX MO 06BEMY FpbiKax
HaMW NpPeAoXKeHa METOAMKA, CyTb KOTOPOW 3aK/HOYAETCA B MOALIN-
BaHWW YTOMLLEHHOTO MEMAbHOTO INCTKA BPIOLLMHDI K NaTepanbHO-
My Kpato rpblKeBblX BOPOT U MOC/Ne NOBOPOTa B BUAE AyN/MKATypbl
— NOALWMBAHUM 06PATHO K MEAMUAbHOMY KPato rpbIKeBbIX BOPOT (Ma-
TeHT Ha u3obpetenune TJ Ne 1152); nanee — noBepx CO3AaHHOIO C/10A

Tabauya Budsi onepayuli npu bullbr K

tion of the greater omentum, large ovarian cysts, the presence of
stones in the renal pelvis.

In order to determine the size of the hernial orifice, the rela-
tions of the abdominal cavity and retroperitoneal space organs to
the hernial sac, and the condition of the muscular-fascial layer of
the abdominal wall, radiography, ultrasound investigation and CT
were used. Urography was performed in one patient with renal
concrements.

Statistical analysis included calculations of shares of rele-
vant qualitative indicators of LALHAW (%).

RESULTS AND DISCUSSION

The size of the hernial orifice was determined using ultra-
sound examination and CT. The choice of the hernia plasty meth-
od depended on the size of the defect, the recurrence of the
pathology, and the condition of the muscular-aponeurotic layer
around the hernial orifice.

Methods of hernioplasty, depending on the type of hernia,
are given in the Table.

In primary hernias (10), local plastic methods of hernioplas-
ty were used in 7 cases. Among them, in 3 cases, the size of the
hernia orifice exceeded 10 cm (Fig. 1), and hernias, according to
the classification proposed by Chevrel JP and Rath AM, were large
[16]. For large hernias, we have proposed a technique with the
following steps: suture the thickened medial sheet of the perito-
neum to the lateral edge of the hernial orifice, then turn it back
forming a duplication, and finally it back to the medial edge of
the hernial orifice (Patent for Invention TJ No. 1152); thereafter,
on top of the formed layer, the defect is repaired with a strong
muscular-aponeurotic layer (Fig. 2).

Table Types of operations for LALHAW

Bug, rpbixm Kon-so Cnoco6bl repuuonnactukm / Hernioplasty methods
Type of hernia AT
Number of TpaAauUUOHHaA HeHaTa)KHaA Kom6uHuposaHHasn

patients Traditional Tension-free Combined
MepsuyHble / Primary 10 7 (70%) 3 (30%)
MocneonepaunoHHsble / Incisional 30 12 (40%) 1(3.3%) 17 (56.7%)
PeunamsHblie / Recurrent 28 6 (21.5%) 4 (14.3%) 18 (64.2%)
Bcero / Total 68 25 5 38

Puc. 1 bokosas epbixa 60a6WUX Pa3mepos

Fig. 1 Large lateral hernia
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Puc. 2 Vicnonb308aHuUE 2pbie8020 MewKa 8 ude dybaukamypel
Fig. 2 Closure of defect using duplication of peritoneum
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NPOW3BOAMTCA NAACTUKA AePeKTa NPOYHbIM MbILLIEYHO-aMNOHEBPOTH-
YecKMm cnoem (puc. 2).

KombuHMpoBaHHaAA NacTMKa NepBUYHbIX TPbixK (3) Bblna uc-
nonb3oBaHa Npw AedekTax, npesbiwatolimx 15 cm, KoTopble OTHOCK-
JINCb K TUFAHTCKUM rpbikam (puc. 3, 4).

Mpv 3TOM NepBbIM 3TaNoM YLUMBAHWMEM MblLLEYHO-aNOHEeBPO-
TUYECKOTO C/10A 3aKpblBaiu AedekT, u cnocobom onlay pasmeLany
ceTyaTble NpoTesbl.

C Uenblo KoppeKUmu NocneonepaLmoHHbIx rpbik (30) Mbl Bbl-
MOJIHUAW CNeaytolwme cnocobbl repHUONAACTUKM: TPaAULMOHHbIE —
12 (40%); HeHaTskHble — 1 (3,3%); KOMBUHMpOBaHHblE — 17 (56,7%).
TpaZMLUMOHHbIe cnocobbl onepauyun UCMoab30BaUCh Npu Hebonb-
wux pedekTax, KOMBMHMPOBaHHbIE — NpK AedeKTax, NPeBbILUAOLLIMX
15 cm. B ogHom HabntogeHun, roe aedekt BopoT npesbiwan 20 cm,
nocne paccevyeHns Cnaek v BNPaBEHWA NETIN KULLEYHUKA B bptoLu-
HYlO MOJIOCTb KOMMO3UTHAA [ABYXC/IOMHas aHTUaAresvBHas CeTKa
Optimized Composite Mesh (Parietex™, Medtronic, USA) 6bina pas-
MelLLeHa no cnocoby inlay.

Bonblune 1 ruraHTckue rpbixku (28) Tpebosann ocoboro noaxo-
Zla B NnaHe BbIbopa METOAa ONepaLyMu U BbICOKOTO PUCKa PasBUTUA
ab40MMHaNbHOMO KOMMNAPTMEHT CMHAPOMA. Mcxoas U3 3Toro, BO BCeX
HabAloAEHWAX HamW NPOBEAEH MOHUTOPUHT BHYTPUOPIOWHOTO Aas-
NeHus.

[MraHTCKMe rpbixkn umenn mecto B 15 (53,6%) HabaoaeHuAX.
AHann3 maTepuana nokasas, uyto cpeau 13 NaumeHToB ¢ peLuanBom
TPbIXKM ABYKPATHbIN peumavs umen mecto y 9, TPEXKpaTHbIN —y 4 na-
LMeHTOB. Pa3meLLeHre npoTesa no MeToauke inlay 661710 BbINOAHEHO
B 4 HabNtOAEHWAX TPEXKPATHOTO M B 1 cly4ae ABYKPATHOrO peLmanea
TpbIXKY, rae AedeKTbl IPbIXKEBbIX BOPOT 3aHUMaNM 60MbLLYIO NIOLWab.

B 3 HabntogeHUax 60NbLWNX PELMAMBHDBIX TPbIXK NPU PEHTTEHO-
rpadum b 06HApPYKEeHbI KOHKPEMEHTbI NoYek (puc. 5). Hedponu-
TOTOMMS BbINO/HANACH C NPUBNEYEHUEM CMELMANNCTA, KOTOPbIW ak-
TMBHO Y4acTBOBAs M B NOC/IEONEPALUOHHOM BEAEHWUM BONbHBbIX.

Bce rpbixku, pa3BMBLUMECS MOC/E ONepaumii Ha opraHax 3abpto-
LUIMHHOTO MPOCTPAHCTBA, UMenn bonblume pasmepsl (puc. 6).

[epHMONNacTMKa B 3TWX HabogeHuAax 6bina ocyliecTBaeHa
KOoMBUHMpPOBaHHbIM cnocobom (puc. 7, 8).

B nocneonepaLyoOHHOM Nepuose PaHeBble OCOKHEHWA B BUae
cepombl (3) 1 HarHoeHus (2) umenn mecto y 5 (7,3%) naumueHToB, uTo
He npeBblIaeT AaHHble AnTepatypbl [12, 22]. Oba ciyyas HarHoeHus
paHbl HabnAaAMCh NPU NNACTUKE KOMBUHUPOBAHHLIM CNocobom,
OHW BblNM YCTPaHEHbI NPOBEAEHUEM KOHCEPBATUBHbBIX MEPOMPUATUIA.
B nocneonepalMoHHOM NepUOAE NeTasbHbIX UCXOLOB He Habntoga-
NOCb.

Combined repair of primary hernias (3 cases) was used for
defects larger than 15 cm, which were referred to as giant hernias
(Fig. 3, 4).

At the same time, the defect was closed by suturing the
musculofascial layer at the first stage, and mesh prostheses were
placed using the onlay method.

In order to repair postoperative hernias, we performed
the following hernioplasty methods: traditional — 12 (40%); ten-
sion-free — 1 (3.3%); combined — 17 (56.7%). Traditional methods
of surgery were used for small defects, combined — for defects
exceeding 15 cm. In one case with a defect exceeding 20 cm af-
ter returning of the bulging intestinal loops into the abdominal
cavity, the inlay method was used to place a double-layered opti-
mized composite mesh (Parietex™, Medtronic, USA).

Large and giant hernias (28 cases) required a special ap-
proach to the choice of surgery method and were accompanied
by a high risk of developing abdominal compartment syndrome.
Taking it into account, in all cases monitoring of the intra-abdom-
inal pressure was performed.

Giant hernias occurred in 15 cases (53.6%). Analysis of the re-
sults showed that among 13 patients with recurrent hernia, a two-
time recurrence occurred in 9 cases, while a three-time recurrence
was observed in 4 patients. Inlay technique was performed in 4
cases of three-time recurrence and in one case of two-time recur-
rence, where the hernia orifice occupied a large area.

In 3 cases of large recurrent hernias, kidney stones were
found on a radiograph (Fig. 5). Nephrolithotomy was performed
with the involvement of a specialist who actively participated in
the postoperative management of these patients.

All hernias that developed after operations on the organs of
the retroperitoneal space were large (Fig. 6).

Hernioplasty in these cases was performed using combined
method (Fig. 7, 8).

In the postoperative period, surgery site complications in
the form of seroma (3) and suppuration (2) occurred in 5 (7.3%)
patients, which does not exceed the literature data [12, 22]. Both
cases of wound suppuration were observed during plastic surgery
using combined method, and they were treated conservatively.
There were no cases of deaths in the postoperative period.

In the immediate postoperative period after combined her-
nioplasty and removal of a stone from the renal-pelvic system, in
one observation urine leakage was noted for more than 10 days
past the drainage, which was associated with leakage from the

Puc. 3 [uzaHmckas 60KoBas 2pbixa
Fig. 3 Giant lateral hernia

Puc. 4 [paHuybl epbixeso2o degpekma
Fig. 4 Borders of the hernial defect
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Puc. 5 Hanu4ue KoHKpemeHma 8 noyke

Fig. 5 The presence of a calculus in the kidney

Puc. 6 [u2aHMCKaA epbia nocse Heghponumomomuu
Fig. 6 Giant hernia after nephrolithotomy

Puc. 7 YempaHeHue degpekma mecmHbIMU MKAHAMU
Fig. 7 Closure of the defect with local tissues

B 6amkaiiluem nocneonepauyoHHOM nepuoge nocie Kombu-
HVMPOBAHHOM FEPHMONNACTUKU W YOANEHUA KaMHSA M3 MNOYEYHO-/I0-
XaHOYHOW CUCTEMbI B OAHOM Hab/lOAEHUM OTMEYaNoCh NoATeKaHue
MOoYM B TeyeHne 6onee 10 CyTOK MUMO APEHAXka, YTO ObII0 CBA3aHO
C HErepMeTUYHOCTBIO IMHWUM LIBA NIOXaHKWU. 3aXKMBNEHME pPaHbl Y na-
LMEHTa L0 NEPBUYHBIM HaTAXKeHUeM. [aHHbIM NaUMEHT HaxoanACA
nog HabnoLeHnem, peumnamBa KaMHeN 1 rpbixku B TedeHue 1,5 roga
He 0TMEeyYanoch.

B otpanéHHom nepuoge, cnycta 1,2 roga, y 04HOrO nauueHTa,
KOTOpOMy Oblna BbINOJHEHA TPAAULMOHHAA TePHUONAACTMKA MO MOo-
BOAY TPbIKM NOACHWYHOW NIOKaNM3aLMKM, Habaoganca peunams, Yto
cocTtasuno 1,4% ot 06LLero ymcaa onepupoBaHHbIX 60/bHbIX. Mo AaH-
HbIM IUTEPATYPbI 3TOT MOKa3aTeNb Noc/e TPaAMLMOHHbIX CnocoboB
repHUonAacT1kKM Bapbupyet ot 10 8o 63% [2, 3, 6].

3AKNIOYEHUE

Xupypradeckoe feueHue rpbik GOKOBbIX M nepesHebOoKOoBbIX
OTAE/10B }KMBOTA, B CBA3M C OCOBEHHOCTAMM aHATOMUYECKOIN apXUTEK-
TOHWKM U OrPaHUYEHHBIMM BO3MOMHOCTAMMU MECTHO-M/IACTUYECKOTO
pecypca, ABAAeTCA CNOMHOM Npobaemoit repHuonorvu. Mpu stom pe-
3y/bTaThl TPAAULMOHHBIX CNOCO60B repPHUONNACTHKM MO Cell AeHb OCTa-
IOTCA MasIOyTeLUMTE/IbHBIMM, OTMEYAETCA TEHAEHUMA K YBEAMYEHMIO
YacToTbl PeLMAMBA U PAHEBbIX OC/OXKHEHWIA NOCNE UX NPUMEHEHUS.
LLMpoKoe MCronb30BaHME KOMBUHMPOBAHHbIX CMOCO6OB onepaumi
MPY NEYEHUN TPbIXK TOIN NOKaNM3aLMK, HapAZy CO CTabUNbHBIM YKpe-
nAeHMeMm rpbixxeBoro aedekTa, obecreymsaet Hanbonee onTMMasbHble
OYHKUMOHaNbHbIE Pe3yNbTaTbl B OTAANEHHOM Nepuoge. BosspalleHue
NaLMEHTOB K NpexHei NpodeccMoHanbHOM AEATENbHOCTU U CHUMEHNE
YacTOTbl PELMAMBA MPbIXKM NOCNE 3TUX OnepaLuii cnocobCeTeyeT yayu-
LUEHMIO KaYeCTBa MU3HM.

614

Puc. 8 PazmeuweHue npome3sa no cnocoby onlay
Fig. 8 Onlay method of the prosthesis placement

/

pelvic suture line. The patient's wound healed by primary inten-
tion. This patient was under observation; there were no recur-
rence of stones and hernia within 1.5 years.

In the long-term period, 1.2 years later, one patient with
traditional hernioplasty had a relapse of a lumbar hernia, which
accounted for 1.4% of the total number of operated patients. Ac-
cording to the literature, after traditional methods of hernioplas-
ty this indicator varies from 10 to 63% [2, 3, 6].

CONCLUSION

Surgical treatment of the LALHAW, due to the complexity of
the anatomical architectonics of the abdominal wall, and the lim-
itations of the local flaps, is a complex problem in herniology. At
the same time, the results of traditional methods of hernioplasty
remain disappointing with a trend towards increased frequency
of recurrence and wound complications. The widespread use of
combined methods of operations in the treatment of hernias of
this localization, along with stable reinforcement of the hernia
defect, provides the most optimal functional results in the long-
term period. Patients are able to resume their previous profes-
sional activities and show a decrease in the frequency of hernia
recurrence after these operations, which contributes to an im-
provement of their quality of life.
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PE3YABTATBI AATTAPOCKOIIMYECKOU U TPA AMIIVIOHHON I'EPHUOILAACTUKIA
y ANt CTAPIINX BOSPACTHBIX I'PYIIII V1 MOP®OAOTYECKNUE USMEHEHN A
TKAHEN ITAXOBOI'O KAHAAA

O.1. MAXMAAOB, P.5. CYATOHOB

Kadeapa xupyprugecknx 6oaesHeir N 1, TagXKMKCKMit roCcyAapCTBEHHBIN MeAMIIMHCKIUI yHuBepcuTeT uM. Adyaan ndbuu Cuno, AynanGe, Pecriybanka Taa-
KUKUCTaH

Llenb: cpaBHUTENIbHAA OLLEHKA Pe3yNbTaToB J1anapoCKONMYECcKoW U TpaguLMoHHOM repHuonnactuku (/1M v TIN) y auy, cTaplimnx BO3pacTHbIX rpynn
(CBT) v u3yueHMe MophONOrMYECKUX UBMEHEHUIA TKaHeW NaxoBOro KaHana.

Matepuan u meToabl: U3y4YeHbl pesynbTaThl XMpyprudeckoro neveHna 88 6onbHbix CBI ¢ naxosbiMK rpbixkamu. OCHOBHYIO rpynny coctasuan 53
(60,2%) naumeHTa, KoTopbiM NpoBeaeHa /1M, KoHTPoNbHYIO — 35 (39,8%) 60AbHbLIX, KOTOPLIM BbinoAHeHa TITI. MaLMeHTOB C NEPBUYHBIMU TPbIXKAMM
661010 77 (87,5%), ¢ peumamnsHbimu — 11 (12,5%). Bo3pacT 60nbHbIX Bapbuposan ot 60 o 84 net. B 0CHOBHOM rpynne BbiNOAHEHa 1anapocKonuyeckas
TpaHcabaoMWHanbHan NpeabproWnHHas annorepHuonnactvka (/ITMAT). B KOHTPOAbHOW rpynne NPOBeAEHbI Pa3NINYHbIE BAPUAHTbI NAACTUKM 3a4He
CTEHKM Nax0BOro KaHana: MeCTHbIMM TKaHAMM, No baccuHum u Moctemncku. Mopdonornyeckomy UccnesoBaHMIO NOABEPIINCE MbILLIEYHAS, aNOHEBPO-
TUYECKAA M }KMPOBAA TKAHM Nax0BOro KaHana.

Pe3ynbTaThbl: N0 BCEM MCCAEL0BAaHHBIM NapameTpam (MPOLOIKUTENbHOCTL OMNepaLLMm, KONUYECTBO KOWKO-AHeW, ANUTeNbHOCTb NOHOW peabuauTta-
LMK NONYYeHbl CTaTUCTUYECKM 3HAUYMMble PasanuMA B Noab3y pesynbratos JIMM no cpasHeHuto ¢ TIM (p<0,05). XoTa pasanums No OCAOKHEHUAM He
MMenu CTaTUcTMYeckon 3HaummocTm (F Tect Kokca: p>0,05), ogHako Habaoganuch TeHAEHLMM NO KOMYECTBY OCNIOMKHEHUI (MX Bblno Gonblue npu
TrM) v no cpokam (npm TIM BcTpeyanuch 6onee No3gHUe 0CNOKHEHUA). KOPPeNsLMOHHOM aHan3 NoKasas, Y4To C BO3PacTom npoucxoamam mopdo-
NOTUYECKUE U3MEHEHUA TKaHeW, BbIpaXKeHHOCTb KOTOPbIX 3aBUCE/IA U OT PasMepoB rpbiXku. Tak, y NaLUEHTOB C MasbIMM TPbIKamu Ha GOHE CHUKEHUA
NAIOTHOCTU MbILIEYHOW TKaHW OTMEYANOCh YBEMUYEHWE NNOTHOCTU COEAUHWUTENBHON TKAHU, @ Y 6ONbHbIX C BONBLWIKMMM TPbIXKaMK Ha NepBbli NaaH
BbIXOZM/10 YTOHYEHUE MbILIEYHOM TKaHW, MPW 3STOM BO BCEX Cy4anx HabnoAanoch AucTpodryeckoe paspacTaHue KUpoBOt TKaHM.

3aknoueHue: HenocpeacTBEHHble pe3ynbTathbl JITM y any, CBI cBuaeTenbcTBytoT 0 €€ 6onblueit 3GPeKTUBHOCTM NO CPABHEHUIO C TPASULMOHHBIMM
METOAAMM repHMONAACTUKK. Y naumeHTos CBI BbisiBNeHbl 3HaUMTE/IbHbIE U3MEHEHUA TKaHEe NaxoBOro KaHana, KOTOpbIe YKa3biBalOT Ha CHUMXKEHUE U
3N1aCTUYHOCTU M NOTEHLMANbHOE 3aMej/IeHNe NPOLIECCOB penapaLuy.

KntoueBble cnoBa: naxoeas epwixa, cmapuwiue 803pacmHble 2pynibl, Naxosslli KAHA, MOp@Ooao2u4ecKue U3MeHeHUs, AaMapoCKONUYEecKas 2epHUO-
naacmuka, mpaduyuoHHAA 2ePHUONAACMUKA.

Ons untuposaHua: Maxmagos ®U, CynToHoB PB. PesynbTaTbl 1anapoCKOMNMYECKON U TPaAULMOHHOW rePHUONAACTUKM Y /L, CTapLLIMX BO3PACTHBIX FPYMn 1
MopONOrMYecKne M3MeHeHNA TKaHeW NaxoBOro KaHana. BecmHuk AsuyeHHbl. 2021;23(4):618-25. Available from: https://doi.org/10.25005/2074-0581-2021-
23-4-618-625

RESULTS OF LAPAROSCOPIC AND CONVENTIONAL HERNIOPLASTY IN OLDER
PATIENTS AND MORPHOLOGICAL CHANGES IN THE TISSUES OF THE INGUINAL
CANAL

FI. MAKHMADOYV, R.B. SULTONOV

Department of Surgical Diseases Ne 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: Comparative evaluation of the results of laparoscopic (LHP) and conventional (CHP) hernioplasty in older patients (OP) and assessment of
morphological changes in the tissues of the inguinal canal.

Methods: The results of surgical treatment of 88 OP with inguinal hernias were studied. The main group consisted of 53 (60.2%) patients who underwent
LHP, the control group included 35 (39.8%) patients after CHP; among them 77 (87.5%) patients had primary hernias, and 11 (12.5%) — recurrent
hernias. The age of the patients varied from 60 to 84 years. In the main group patients underwent laparoscopic transabdominal preperitoneal (TAPP)
hernioplasty. In the control group, various types of plasty of the posterior wall of the inguinal canal were applied: autoplasty using local tissues, Bassini
and Postempsky repair. Muscle, aponeurotic and adipose tissues of the inguinal canal were sampled for morphological examination.

Results: For all studied parameters (surgery duration, in-hospital duration, duration of complete rehabilitation), statistically significantly better results
were obtained in in the LHP compared with CHP (p<0.05). Although the differences in complications were not statistically significant (Cox F test:
p>0.05), the higher number of complications and their later onset tended to be seen in the CHP group compared with LHP. In patients with small
hernias, decreased density of muscle tissue with increased density of the connective tissue were noted, while in patients with large hernias, thinning
of the muscle tissue prevail, with expansion of dystrophic adipose tissue observed in all cases.

Conclusion: The immediate results of LHP in OP showed its higher effectiveness compared with CHP. Significant changes in the tissues of the inguinal
canal found in OP indicate their decreased resilience and potentially delayed reparation processes.

Keywords: Inguinal hernia, older age groups, inguinal canal, pathology, laparoscopic hernioplasty, conventional hernioplasty.

For citation: Makhmadov Fl, Sultonov RB. Rezul'taty laparoskopicheskoy i traditsionnoy gernioplastiki u lits starshikh vozrastnykh grupp i morfologicheskie
izmeneniya tkaney pakhovogo kanala [Results of laparoscopic and conventional hernioplasty in older patients and morphological changes in the tissues of the
inguinal canal]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(4):618-25. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-618-625
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BBEAEHMUE

Mo YacToTe BCTPEYAEMOCTU IPbIKU NepeaHeN BPIOLLHON CTEHKK
(MNBC) Ao cMx NOp AOMMHMPYIOT B CTPYKTYPE XMPYprudeckux 3abone-
BaHui [1-3], a cpeam onepawmnii Ha opraHax GpPIOLWHOM NONOCTHU rpbl-
KeceyeHue no KoAMYecTBy YCTYMnaeT Wb anmneHA3KTOMUM U xone-
UMCTaKTOMUM [4-6]. Kak m3BecTHo, naxosble rpbiku (M) 3aHMMatoT
nmgypytollee nonoxeHue cpeam apyrmx rpoik MN6C. AHanns nutepa-
TYpbl NOCNEAHUX NET MOKa3blBaeT, YTo cpeay HaKTOPOB PUCKA rpbl-
Keobpa3oBaHMA 0c0boe MeCTO 3aHVMMAIOT reHeTUYecKas npeapacno-
JIOXKEHHOCTb, KOHCTUTYLIMOHA/IbHBIE U aHAaTOMMUYECKME 0COBEHHOCTM
MBC, a Takke 0COBEHHOCTM MeTabonn3ma COeaMHUTENBHOM TKaHW
[7-10].

Bbicokas yacToTa peumamsa (£0 10%) v HeyL0BNETBOPUTENBHBIX
pe3y/NbTaToB, B YaCTHOCTW, MOC/AE TPAAMUMOHHOMN repHMONNACTMKU
(TrN) (zo 40%) cumTaloTca OCHOBHBIMM HEPELLEHHBIMM NpobaemMamu
aToi natosnoruu [9-12]. Mpu 3TOM, B GONbLIMHCTBE KAMHWUK Konuye-
cTBO peunansoB npu NI He UMeET TEHAEHLMM K YMEHbLUEHWIO, Ba-
pbupya B Npegenax 5-12%, a Npy HaMYMK BbIPAKEHHOW LECTPYKLUMU
3a/iHel CTEeHKM NaxoBOro KaHaa 3TOT MOKasaTeslb Bo3pacTaeT Ao 25-
30% [13]. BbicoKkas YacToTa peumamsa 3abonesaHus Habaogaetcs y
MaLMeHTOB CTapLUMX BO3pacTHbIX rpynn (CBI), KoTopas, No pasHbIM
[aHHbIM, MOXKeT gocTuratb 4o 80,5% [13, 14]. Mo faHHbIM ApyrvX aB-
TOPOB, YaCTOTa PeuMamMBa rpbiXkK y NaumeHToB B Bo3pacTe 50 net u
CTaplue cocTaBnset 67,6% [15].

HoBbIM HanpaBieHWeM B NaaHE YMEHbLUEHWUA YaCTOTbl peLmnau-
Ba U YNYUWEHUA OTAANEHHBIX PE3Y/IbTAaTOB XMPYPrUYECKoro feyeHns
TPbIK CYUTAETCA BHEAPEHME Pa3/IMUHbIX 1anapoCKOMUYECKMX CNOCOo-
60B repHMONACTUKN C MPUMEHEHUEM CUHTETUYECKMX MaTepuanos
[16]. NpumeHeHWE MpoTe3UpPYIOLWMX OMNepauuii OCHOBAHO Ha y4éTe
TaKMX BaXKHbIX GAKTOPOB MATOreHesa rpbiu, Kak mopdonormyeckme
M3MEHeHUs 1 OrpaHUYeHHble BuomexaHuyeckme ocobeHHocTu MBC,
KOTOpble CYKMBAOT BO3MOXKHOCTb MCMO/b30BaHMA ayTONAACTMKK
TPbIKEBbBIX BOPOT MECTHBIMM TKaHAMM.

TakMM 00pa3oOM, MOMKHO KOHCTaTMPOBATb, YTO HEHATAMKHAsA
repHMONNacTMKa C NPUMEHEHNEM NPOTE3UPYIOLLMX MATEPMANOB HA
CErofHAWHMNM AeHb 3aHUMAET UAMPYIOLLEE MECTO Kak Npu sanapo-
CKOMMUYECKUX, TaK U TPAAMULMOHHBIX MEeTOAAX repHUONAACTUKM.

LLENb UCCNEQOBAHMA

CpaBHUTenbHaA oueHKa pesynstatos JITM v Ty anw, CBI v nsy-
yeHve MopdONOrUYECKMX 3MEHEHMI TKAaHE NaXOBOro KaHana.

MATEPUAN U METOADbI

Hamu 6binn M3ydeHbl pe3ynbTaThbl XMPYPrMYEcKoro aeyeHus 88
60/1bHbIX CBI, KoTOpble BblIN rOCNMTaNM3MPOBaAHLI B Nepuog ¢ 2015
no 2020 roabl no nosoay NI B TopoACKOM LIEHTP CKOPO MeAULIMH-
CKOM nomowy u MeanuMHCKUIA Komnneke «Mctuknon» r. AywaHbe,
KoTopble ABstoTCA 6azamu Kadeapbl xMpypruyeckmx bonesHein Ne 1
TafXKMKCKOTO rOCYAapCTBEHHOMO MEAMLMHCKOTO YHUBEPCUTET WM.
Abyanu nbHM CuHo. N npoBeaeHUA CPpaBHUTENBHOIO aHaIn3a 60/1b-
Hble 6blnK pasgeneHbl Ha 2 rpynnbl. OCHOBHYO rpynny cocTtasuan 53
(60,2%) 60nbHbIX, KOTOPbIM 6blNa BbINOMHEHA /laNapOCKONUYecKas
repHuoniactuka (/1M), KoHTponbHyto rpynny — 35 (39,8%) naumeH-
TOB, Y KOTOpbIX NpumeHeHa TIT1. MauneHToB ¢ NepBUYHbIMM FPbIXKaMK
6b110 77 (87,5%), ¢ peumamsom — 11 (12,5%) (puc. 1). Pacnpepenexne
MaLMeHTOB MO BO3PACTHbIM KaTEropusiM NPOBOAMU/IOCH COMACHO me-
PecMoTpeHHo Knaccudurkaumm BO3 (tabn. 1).

[JaHHble Tabn. 1 AeMOHCTPUPYIOT, YTO KOJIMYECTBO MaLMeHTOB
MY}KCKOMO Monia 6bif0 3HAYUTENIBHO BbILLE, YEM KeHCKoro (95,4% u

INTRODUCTION

High prevalence of the hernias of the anterior abdominal
wall (AAW) make them prevailing among surgical diseases [1-3].
Hernia repair is the second most common abdominal surgery af-
ter appendectomy and cholecystectomy [4-6]. Inguinal hernias
(IH) are the most common among hernias of the AAW. Based on
the recent literature data, among the risk factors for hernia de-
velopment the most important are genetic predisposition, con-
stitutional and anatomical features of AAW, as well as metabolic
processes in its connective tissue [7-10].

A high recurrence rate (up to 10%) and poor results, in
particular, after CHP (up to 40%) are considered the main un-
resolved problems of this pathology [9-12]. At the same time,
in most clinics, the number of relapses in IH does not tend to
decrease, varying within 5-12%, and if severe destruction of the
posterior wall of the inguinal canal develops, this number in-
creases to 25-30% [13]. A high frequency of disease recurrence
is observed in OP, which, according to various sources, may
reach up to 80.5% [13, 14]. According to other authors, the fre-
quency of hernia recurrence in patients above 50 years of age is
67.6% [15].

Introduction of various laparoscopic methods of hernio-
plasty using synthetic materials resulted in the reduction of
recurrence incidence and improved long-term results of hernia
repair [16]. The use of prosthetic operations is based on con-
sideration of pathogenic factors of hernia development, such as
morphological changes and limited biomechanical capacity of
the AAW, which reduce the possibility of autoplasty using local
tissues in hernia repair.

Thus, it can be concluded that today tension-free hernio-
plasty using prosthetic materials occupies a leading position in
both LHP and CHP.

PURPOSE OF THE STUDY

Comparative evaluation of the results of LHP and CHP in
OP and the study of morphological changes of the tissues of the
inguinal canal.

METHODS

The results of surgical treatment of 88 OP hospitalized in
2015-2020 for IH in the Municipal Emergency Medical Center
and the Istiklol Medical Complex in Dushanbe, which are the
clinical bases of the Department of Surgical Diseases No 1 of Avi-
cenna Tajik State Medical University, were assessed. For com-
parative analysis, the patients were divided into two groups.
The main group consisted of 53 (60.2%) patients who under-
went LHP, while the control group included 35 (39.8%) patients
who underwent CHP. Among them 77 (87.5%) patients were di-
agnosed with primary hernias, 11 (12.5%) patients — with recur-
rent hernias (Fig. 1). The distribution of patients by age was car-
ried out according to the revised WHO classification (Table 1).

Table 1 demonstrates that among the patients the num-
ber of males was significantly higher than females (95.4% and
4.6%, respectively). At the same time, above 65 years of age,
the prevalence of males decreased to 76%, which corresponds
to the literature data [2, 15].

It should be noted that in all patients of the main group
(n=53) duration of the hernia before presentation was more
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Tabauya 1 PacnpedeneHue 60sbHbIX N0 Noay U 8o3pacmy, n/%

Table 1 Distribution of patients by sex and age, n/%

OcHoBHas rpynna / Main group KoHTponbHas rpynna / Control group Bcero / Total
Bo3pacr, ner (n=53) (n=35) (n=88)

S R Mysk. / Male }Ker:.a{eFe- Mysk. / Male eH. / Female Mysk. / Male )‘Ker:.a{eFe-
60-69 19/21.6 1/1.1 12/13.6 1/1.1 31/35.2 2/2.3
70-79 28/31.8 1/1.1 18/20.4 1/1.1 46/52.3 2/2.3

>80 4/4.5 - 3/3.4 - 7/7.9 -
Total 51/57.9 2/2.3 33/37.5 2/2.3 84/95.4 4/4.6

4,6% cooTeTcTBeHHO). Mpu 3TOM, B BO3pacTe cTaplue 65 /et npesa-
NMPOBAHME MYKCKOTO nona AOCTUraeT 76%, YTO COOTBETCTBYET UTe-
paTypHbIM gaHHbIM [2, 15].

CnepnyeT OTMETUTb, YUTO B OCHOBHOM rpynne (n=53) cnyyaes rpbi-
YKEHOCUTENbCTBA A/IMTENbHOCTBIO A0 1 roga He 6bino Boobue. Hau-
6onblan 0bpallaemocTb naumeHTos ¢ Ml Npuwaack Nepuog, rpbixe-
HOCUTE/IbCTBA, COOTBETCTBYOLWMI 5 rogam u 6onee (puc. 1).

Puc. 1 OemoHCTpUpyeT, YTO MO pasHbIM 06CTOATENLCTBAM
96,3% naunMeHTOB OCHOBHOM rpynnbl 06PaTUAUCL AR ONepaTUBHO-
ro BMELLATE/IbCTBA B CPOKM TPbIXKEHOCUTE/IbCTBA, PaBHble 3-5 feT U
6onee.

Y 60nblUMHCTBA NaumeHToB CBI OCHOBHOW rpynmnbl UMeNUCh pas-
NMYHble conyTcTByloWwme 3abonesanusa: UBC —y 45 (90,6%), caxapHbiit
Anabet —y 27 (50,9%), nHeBMmocknepo3 —y 17 (32,1%), okupeHue —y
4 (7,5%). 310 TpeboBano 0cobOro MHAMBUAYALHOTO NOAXOAA, KaK B
nAaHe co34aHNA MMHUMANbHOMO MHTPAONEPALMOHHOMO Kapbokcune-
PUTOHEYMa, TaK U B OTHOLEHUM NPOGUNAKTMKM PaHHUX Hecneundu-
YECKMX NOCNIe0NEPALLMOHHBIX OCNOKHEHUMN.

Buap! BbINOJIHEHHbIX ONEPATUBHbBIX BMELLATENLCTB Y UcCneaye-
MbIX 6ONbHbIX NPeaCcTaBeHbl B Tab. 2.

KaK BMAHO U3 Tabn. 2, ec/i B OCHOBHOW rpynne NpumeHeHa me-
Toamka JITNAT (puc. 2), To B rpynne cpaBHEHMA UCNOIb30BaANCh Pa3-
JINYHblE CNOCcobbl NNACTMKM 3a4HeN CTEHKM Max0BOrO KaHana: MecT-
HbIMM TKaHAMM, NO BaccuHm 1 MocTemMncKu.

Kputepnamm cpaBHEHWMA pPe3yNbLTaTOB NIEYEHMA MO Tpynnam
6b1AU: NPOAONKUTENBHOCTb ONEPALMM, KONMYECTBO KOMKO-AHEN, Ya-

than 1 year. In most cases duration the patients had hernia be-
fore presentation was 25 years (Fig. 1).

Fig. 1 demonstrates that for various reasons in 96.3% of
patients of the main group presented with IH, its duration was
3-5 years or more before presentation.

Most OP of the main group had various concomitant dis-
eases, such as coronary artery disease — 45 (90.6%), diabetes
mellitus — 27 (50.9%), pneumosclerosis — 17 (32.1%), obesity — 4
(7.5%), which required a special individual approach, including
acceptable pressure of the intraoperative carbon dioxide pneu-
moperitoneum or the prevention of early non-specific postop-
erative complications.

The used methods of hernia repair are shown in Table 2.

As can be seen from Table 2, TAPP was applied in the main
group (Fig. 2), while in the comparison group, various methods
of plasty of the posterior wall of the inguinal canal were per-
formed: autoplasty using local tissues, Bassini and Postempsky
repair.

The criteria for comparison of the outcomes of treatment
between the two groups of patients were the duration of sur-
gery, the in-hospital duration (days), the frequency of postoper-
ative complications and the duration of the complete rehabilita-
tion of patients.

Laparoscopic hernia repair was performed using 3 trocars,
maintaining the level of carbone dioxide pneumoperitoneum

40
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Oo 1roaa 1-3 3-5 5-10
Up to 1 year

Tabauya 2 OnepamusHsle emewamesnscmea npu [y nauueHmos CBI

HaumeHoBaHuWe onepaumii
Method of hernia repair

NTOAT / TAPP

Mnactnka mecTHbiMK TKaHAMM / Autoplasty (using local tissues)
Mo Baccuum / Bassini repair

Mo Nocremncku / Postempsky repair

Bonee 10 net
Over 10 years

Table 2 Surgical interventions for IH in OP

OcHOBHasA rpynna KoHTponbHasA rpynna
Main group Control group
A6c./Abs. % A6c¢./Abs. %
53 100.0 - -
- - 13 37.1
- - 17 48.6
- - 5 14.3

Mpumeyanwue: NTNAT — nanapockonuyeckas TpaHcabLoMUHaNbHAA NpeAbPIOWNHHAA anorepHMONNaCcTUKa
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Puc. 2 Smanel JITTIAT: A — nomeweHue cem4amoz20 umMnAaHMama
Hao napuemasnsHol bprowuHoU, B — hukcayus cemyamoao umnaaH-
mama; C— ywusaHue degpekma napuemansHoli 6powUHb!

CTOTa MOC/EOoNepaLMOHHbIX OCNOXKHEHUIA U OJIUTENBHOCTb MOHOM
peabuauTtaumm naLmeHToB.

JIMM npoBogunach C NMOMOLLbIO 3 TPOAKapOB C MOALEPHKKOM
ypoBHA KapboKkcuneputoHeyma B npegenax 9-12 mm Hg. B KauecTse
NAaCcTMYECKOro MaTepuana UCnoab30BaacA NOAUNPONUAEHOBBIN CeT-
yaTbIi UMnnaHTaT dupmbl «Ethicon», USA.

C Luenblo M3y4YeHNA MeCTHbIX MOPHONOTUYECKMUX U3MEHEHWI TKa-
Hell NaxoBoi 061acTi NauMeHTbl OCHOBHOM rpynmbl, B 3aBUCMMOCTH
OT AMaMETPa TPbIKeBbIX BOPOT, OblIM pa3geneHbl Ha 3 noarpynnbi:
¢ manbimmn (n=30), cpegHumm (n=12) 1 6onbwMMM rpbikammn (n=11)
(knaccudmkaums N.H. Hanankosa, 1983). TkaHu naxoBoi obnactv —
anoHeBpO3, BPIOWMHA MbILIEYHAA U KMPOBAA TKaHb — BblaW B3ATHI
BO Bpems OnepaTMBHOrO BMellaTenbcTBa. Hamu uccnegosanoch Ha-
JIune CBA3N MEXAY ANNTENbHOCTBIO IPbIXKEHOCUTENbCTBA, Pa3Mepa-
MM FPbIXU U BbIPAXKEHHOCTbIO 3MEHEHUI MEeCTHbIX TKaHeilt. Pabota
nposogunack 8 LHWA TTMY um. Abyanu nbHum CuHo, B nabopatopum
mopdonorun. OLeHKy pe3ynsTatoB NaToMopdonormyeckmx nccneso-
BaHWIA MPOBOAMAM NO CUCTEME KOMMbIOTEPHOTO aHaM3a MMUKPOCKO-
NUYecknx nsobpaxkeHnit (mmkpockon «Olympus» CX 21 FS1, Japan)
npy pasnnyHom ysenndeHuu (x4, x10, x40).

CTaTMCTUYECKMI aHAM3 NOTYYEeHHbIX PEe3yNbTaTOB NPOBOAWCA
npv NOMOLLY NPUKNagHOro nakeTa IBM SPSS Statistics 21 (IBM Corp.,
2012, USA). BbicunTbIBaNUCh 06LME TEHAGHLMMN 419 KONMYECTBEHHbIX
BbIGOPOK B BUAE cpeaHero 3HadeHun (M) u ero owmnbkm (xSE). Cpas-
HEeHWe He3aBUCUMbIX KONMYECTBEHHbIX BbIBOPOK NPOBOAMIOCH MO
U-kputepuio MaHHa-YUTHU. KoppensumoHHbIA aHanus npoBoauncs
no Kputepuio MupcoHa. OLueHKY OCNOXHEHWUI NPOBOAWAN Ha OCHO-
BaHWUM KpuBbIX KannaH-Meliepa ¢ oLeHKoM pasnunuuii no F-kputepuio
Kokca. NMosy4eHHble 3HAaYEHWA CYMTANUCH CTAaTUCTUYECKM 3HAUUMbBIMU
npu p<0,05.

PE3YNIbTATbI U UX OBCYXXAEHUE

CpaBHUTENbHBIN aHaNU3 pe3ynbTaToB ONEepPaTUBHOMO JieYeHUs
nauueHToB CBI ¢ Ml npeacTasneH B Tabn. 3.

Kak BugHo 13 1abn. 3, no Bcem MccnepoBaHHbIM NapameTpam
NoJyYeHbl CTaTUCTUYECKM 3HAUMMbIE PA3IMUMA B NONb3Y PE3YIbTATOB
JITM no cpasHeHuto ¢ TITI. B yacTHOCTW, BECbMa 3HAYMMbIM KpUTEPU-
em sdpdeKTMBHOCTM y NaumneHTos CBI cumTaeTcA nocaeonepaLyoHHan

Tabauya 3 Pe3ysibmams! onepamugHo20 neyeHus
nauueHmos no epynnam (M+SE)

Kputepum oueHku / Criteria for evaluation

OnutenbHocTb onepaumn, MuHyTbI / Surgery duration, minutes
Kolko-aHu / In-hospital duration, days
MonHas peabunutauma, Hegenu / Full rehabilitation, weeks

4aC

Fig. 2 Stages of TAPP: A — placement of a mesh implant over the
parietal peritoneum; B — fixation of the mesh implant; C — suturing of
the defect of the parietal peritoneum

within 9-12 mm Hg. A polypropylene mesh (Ethicon, USA) was
used as a plastic material.

Local morphological changes in the tissues of the inguinal
region in the patients of the main group were evaluated depend-
ing on the diameter of the hernia ring: small (n=30), medium
(n=12) and large hernias (n=11) (classification by P.N. Napalkov,
1983). The tissues of the inguinal region — aponeurosis, perito-
neum, muscle and adipose tissue — were sampled during surgery.
Possible connection between duration and size of hernia on one
side and the severity of local tissues changes on the other side
were assessed. The work was carried out at the Central Scientif-
ic Research Laboratory of Avicenna Tajik State Medical University
(the Laboratory of Morphology). Histological slides were assessed
at various magnifications (x4, x10, x40). Image analysis was ap-
plied for evaluation of the results of pathomorphological studies
using Olympus microscope CX 21 FS1 (Japan).

Statistical analysis of the obtained data was done using the
IBM SPSS Statistics 21 application package (IBM Corp., 2012,
USA). Mean value (M) and its error (+SE) were calculated. Com-
parison of independent quantitative samples was carried out
using Mann-Whitney U-test. Correlation analysis was performed
using Pearson's criterion. Complications were assessed on the
basis of Kaplan-Meier curves with assessment of differences us-
ing the Cox F-test. The obtained values were considered statisti-
cally significant at p<0.05.

RESULTS AND DISCUSSION

Comparative analysis of the results of hernia repair in OP
with IH is presented in Table 3.

As can be seen from Table 3, significantly better results
were obtained in the LHP compared with CHP for all the studied
parameters. In particular, postoperative rehabilitation which is
considered to be a very important criterion of surgery effective-
ness in OP, was significantly shorter in the main group than in
the group of comparison. This can be explained by much less in-
vasiveness of LHP (3-4 punctures with 5 mm and 10 mm trocars)
compared to CHP (an incision of 10 cm or more).

Table 3 Outcomes of surgical treatment of the patients
of the LHP and CHP groups (M+SE)

Nrn / LHP Trn / CHP
(n=53) (n=35) P
53.0+1.1 62.5+1.9 =0.000 (U=420.0; 7=-4.33)
3.840.1 7.80.1 =0.000 (U=0; 2=-8.52)
3.840.1 7.7+0.1 =0.000 (U=0; z=-8.50)

NpumeyaHue: p — CTaTUCTUYECKAsA 3HAUMMOCTb Pa3IMYKA NoKasaTenei Mexay rpynnamu (no U-kputepunto MaHHa-YuTHu)
Note: p — statistical significance of the difference in indicators between groups (according to the Mann-Whitney U-test)

621



Makhmadov FI et al Results of inguinal hernioplasty

AVICENNA BULLETIN
Vol 23 * Ne 4 » 2021

Puc. 3 CpasHumesnbHbIll aHAU3 NOCAE0NePaUUOHHbIX OCAOMHEHUU

Fig. 3 Comparative analysis of postoperative complications

peabuauTaums, Cpoku Kotopoli B rpynne JITM cTaTUCTMYECKM 3HAYMMO
OT/IMYANINCL OT FPYMNbl CPABHEHMA. ITO MOXKHO OOBACHWUTL rOpPasgo
MeHbLUel uHBasuBHocTbto /1T (3-4 npokona 5 mm 1 10 mm Tpoakapa-
MM) no cpaBHeHuto ¢ TIM (pa3pes gnunHoto 10 cm n bonee).

YacToTa nocneonepauyoHHbIX OC0XKHeHWN B rpynne TN n TIM
coctasuna 4,2% un 6,1% cooTBeTCTBEHHO (pucC. 3).

Puc. 3 nokasblBaeT, YTO Pa3NuMA NO OCNIONKHEHUAM HE UMEIT
CTATUCTUYECKYIO 3HAaUMMOCTb (F TecT Kokca: p>0,05), ogHako Habto-
[at0TCA TEHAEHLMM NO KONMYECTBY OCNIOKHEHWN (X 6onbLue npu TI)
1 MO CPOKaM UX BO3HMKHOBeHMA (npu TIT BcTpeyatotcs bonee nosa-
HUE OCNOXKHEHWS).

Mopdonornyeckme WUCCNeOBaHWSA TKaHEM MaxoBoi obnactu
MOKa3a/u, 4To, B 3aBUCUMOCTYM OT Pa3MepOB IPbIKEBbIX BOPOT, Y BCEX
NaumMeHToB 3 NOArpynn OCHOBHOM IPynMbl UMENUCh NPUMEPHO OfM-
HaKoBble AnCTpodUYECKNE U3MeHeHUa (Tabn. 4-6).

Y NauMeHTOB C MasbiMK TPbIXKaMK C BO3PacTOM Habatogaercs
He3HaYUTEeNbHOE YTOHYEHME MbIWEYHbIX BOMOKOH (r=-0,20; p>0,05),
OfLHaKO CTAaTUCTUYECKM 3HAYMMO YMEHbLLIAETCA NAOTHOCTb MbILLEYHOW
TKaHu (r =-0,82; p<0,001) # yBenNUMBAETCA NJAOTHOCTb COEANHUTE b
HoW (r=0,74; p<0,001) u xmposoii (r=0,88; p<0,001) TKaHK.

Y NaLyMeHTOB CO CPpeaAHNMM FPbIXKaMM C BO3PACTOM TaKKe UMET
MECTO CTaTUCTUYECKM HE3HAYUMOE YTOHUYEHWME MbILWEYHbBIX BOSIOKOH
(r=-0,06; p>0,05) ¥ yBennyeHne NAOTHOCTU COEAMHUTENbHOMN TKaHU
(r=0,51; p>0,05), NpM 3TOM CTaTUCTMYECKM 3HAYMMO YMEHbLUAETCA
NAOTHOCTb MbIlEYHOW TKaHu (r=-0,82; p=0,001) u yBenuuuBaetca
NJIOTHOCTb YXMPOBOM TKaHw (r=0,73; p=0,007).

Y naumeHToB ¢ 60NbWMMM FPbIXKaMKM C BO3PACTOM HabntogaeTcs
He3HauMTeNbHOE YMEeHbLUIEHWE NJIOTHOCTM MbILWEYHOM TKaHu (r=-0,28;
p>0,05), Npy 3TOM OTMEYAETCA YTOHYEHME MbILLEYHbIX BONOKOH MaK-

Tabauya 4 Marsvle epbixu (Koppeaayus no Kpumeputo [1upcoHa)

TonwWwmnHa MbiLEYHbIX BOIOKOH

n=30 Muscle fiber thickness
Bospacrt, r/ Age, r =-0.20
p >0.05

Tabauya 5 CpedHue 2pbixcu (Koppenayua no kpumeputo MupcoHa)

TonwWwmnHa MblLLIEYHbIX BONOKOH

n=12 Muscle fiber thickness
Bospacrt, r/ Age, r =-0.06
p >0.05

Tabauya 6 Lonbuuue 2poixcu (Koppeaauua no kpumepuro MupcoHa)

TonwWwmnHa MblLIEYHbIX BOIOKOH

n=11 Muscle fiber thickness
Bospacrt, r/ Age, r =-0.44
p =0.050
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The incidence of postoperative complications in the LHP
and CHP groups was 4.2% and 6.1%, respectively (Fig. 3).

Fig. 3 demonstrates that the differences in the incidence of
complications were not statistically significant (Cox F test: p>0.05),
however, in the CHP group the number of complications tended to
be higher, and they showed a trend towards later development.

Morphological studies showed that the patients of the
main group with different size of the hernial orifice (small, me-
dium or large), developed similar dystrophic changes of the tis-
sues of the inguinal region (Tables 4-6).

In patients with small hernias, there was a slight thinning
of muscle fibers with age (r=-0.20; p>0.05), however, the den-
sity of muscle tissue decreased significantly (r=-0.82; p<0.001)
in parallel with increased density of fibrous connective (r=0.74;
p<0.001) and adipose (r=0.88; p<0.001) tissues.

In patients with medium hernias, thinning of muscle fibers
and an increase in connective tissue density with age was insig-

Table 4 Small hernias (correlation by Pearson's test)

MnoTHocTb TKaHM / Tissue density

MblLLEeYHO coeANHUTENbHOMU KUposoW
Muscle Fibrous connective Adipose
=-0.82 =0.74 =0.88
<0.001 <0.001 <0.001

Table 5 Medium hernias (correlation by Pearson's test)

MnoTHocTb TKaHu / Tissue Density

MblLLeYHO COeaAUHUTENbHOMN }Kuposoii
Muscle Fibrous connective Adipose
=-0.82 =0.51 =0.73
=0.001 >0.05 =0.007

Table 6 Large hernias (correlation by Pearson's test)

MnotHocTb TKaHM / Tissue density

MblWeYHOo 1 coeAMHUTENbHOIA }KUPOBOIA
Muscle Fibrous connective Adipose
=-0.28 =0.66 =0.83

>0.05 =0.027 =0.002
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Puc. 4 Mukpoomoepacghus. [ucmonoaudyeckas KapmuHa Xuposoll
mKaHu. OKpacKa 2eMamoKCUUH-303UHOM. ¥8. x10. 1 —80710KHUCMas
C0e0UHUMenbHAA MKAHb C KOPOMKUMU U YONUHEHHLIMU 800KHAMU;
2 — ducmpodghudeckue u Hekpobuomu4eckue usmeHeHus, 3 — Hepas-
HOMEPHOE PacnofnoxeHue 80/10KOH, 4 — 80/10KHA OPUEHMUPOBAHSI
8 NPOCMPAHCMEBE, U3BUMBbIE; 5 — MEMBOMIOKOHHOE NPOCMPAHCMBO
COXpaHeHo; 6 — 3acmoliHble NOTHOKPOBHbIE COCYObI C 04A208bIMU Ne-
PUBACKYAAPHBIMU UHGUABMPAmMamu

Fig. 4 Micrograph. Adipose tissue. Hematoxylin-eosin staining.
Magnification x10. 1 — fibrous connective tissue with short and
elongated fibers; 2 — dystrophic and necrobiotic changes; 3 — uneven
arrangement of fibers; 4 — fibers are twisted; 5 — interfiber space is
preserved; 6 — plethora of the blood vessels with focal perivascular
infiltrates

CMMa/IbHO NPUBNNKEHHOE K CTaTUCTUUECKM 3HAUMMBIM MOKa3aTeNnsm
(r=-0,44; p=0,050), a NNOTHOCTb COEAMHUTENBHOMN U }KMPOBOM TKaHeN
CTaTUCTMYECKM 3HauMMO yBenuumsaetca (r=0,66; p=0,027 u r=0,83;
p=0,002 cooTBETCTBEHHO).

Takum 06pa3om, KOPPENALMOHHOIN aHaIM3 NOKasan, uTo C BO3-
PacTOM NPOUCXOAWN MOPPONOrUYECKME U3MEHEHNA TKAHEW, BbIpa-
*KEHHOCTb KOTOPbIX 3aBWCENa 1 OT PasMepoB rpbiXku. Tak, y NauueH-
TOB C ManbIMM TPbIXXaMn HAa GOHE CHUMKEHMA NJIOTHOCTU MbILIEYHOM
TKaHM OTMEYaNoCh yBEINYEHNE NAOTHOCTU COEANHUTENBHOW TKaHK, a
y 60/1bHbIX C 6ONbLIMMM FPbIXKaMMW Ha NEPBbIV NAaH BbIXOAMAO YTOH-
YeHWe MbILEYHOW TKaHK, NMPU 3TOM BO BCEX C/ydasx Habnwoganoch
AnCTpoduYecKoe paspacTaHue KUPOBOIA TKaHU (puc. 4).

MblLleYHble NYyYKU BHYTPEHHEN KOCOWM MbILLpl XMBOTa Oblin
npesacTaBAeHbl BONOKHAMM PA3/IMYHON TONLLMHDI, 3aMELLEHbI BONOK-
HUCTOW TKaHbIO C HapyLLUEHWEM €€ CTPYKTYpPbI, a TaKKe 0TMe4anocb
HepaBHOMEPHOE PACMOOXKEHWE BOJIOKOH (puc. 5).

3AKNHOYEHUE

HenocpeacTBeHHble pe3ynbTaThl 1anapOCKOMMYECKOW repHUo-
MAACTUKM Y AL, CTapLUMX BO3PACTHbIX FPYNN CBUAETENLCTBYIOT O eé
6onbleit 3GPEKTUBHOCTM MO CPABHEHUIO C TPAAMLMOHHLIMU METO-
[aMW FepHUONNACTUKM. Y MaUMEHTOB CTapLUMX BO3PACTOB MECTHble
M3MEHEHMA TKaHeW MaxoBOro KaHaja BbIPaKaloTCA B YMEHbLIEHWUN
TOJILLMHbI MbILLEYHBIX BOJIOKOH, JIMLLEHHbIX MYYKOBOTO CTPOEHMS, GpU-
6PO3HbIX M AUCTPOPUUECKMX M3MEHEHMAX arOHEBPO3a, YTO, B CBOO
ouepesb, OKa3blBaeT OTPULLATE/IbHOE BMAHME KaK Ha 31aCTUYHOCTb
TKaHel NaxoBoi 06/1acTy, Tak W Ha NPOLLECChI penapauum.

Puc. 5 Mukpoomoepacpua. [ucmoso2u4eckas KapmuHa MbleyHol
MKaHU. OKPACKa 2eMAMOKCUAUH-303UHOM. ¥8. x10. 1—0omék mkaHel
U nponugepayua Knemok; 2 — meHu HeKPOMU3UpPOBAHHOU Mbluiey-
Hol mKaHu; 3 — 3amewjeHue molueyHol MKaHU 8010KHUCMOU MKa-
HbtO C HapyweHuem cmpykmypsi; 4 — 8 mKaHAx oucmpoguyeckue u
HeKpobuomu4eckue U3MeHeHUs, 5 — HepagHoOMepHoe pacnonoMeHuUe
B0/10KOH, 6 — 3aCMOUliHble NOMAHOKPOBHbLIE COCYObl;, 7 — ymOonuleHue
CcmeHoK cocy0os ¢ nponugepauueli pubpobaacmos
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Fig. 5 Micrograph. Internal oblique muscle. Hematoxylin-eosin
staining. x10. 1 — tissue edema and cell proliferation; 2 — necrosis;
3 — replacement of muscle tissue with fibrous tissue, disruption of
the structure; 4 — dystrophic and necrobiotic changes of the tissues;
5 —uneven arrangement of fibers; 6 — plethora of blood vessels; 7 —
thickening of the walls of blood vessels with fibroblast proliferation

nificant (r=-0.06; p>0.05 and r=0.51; p>0.05 respectively), while
a decrease in the density of muscle tissue (r=-0.82; p=0.001) and
an increase in the density of adipose tissue (r=0.73; p=0.007)
were significant.

In patients with large hernias, a slight decrease in the den-
sity of muscle tissue was noted with age (r=-0.28; p>0.05), while
thinning of muscle fibers was statistically significant (r=-0,44;
p=0.050); the density of connective and adipose tissues, replac-
ing muscle tissue, was increased significantly (r=0.66; p=0.027
and r=0.83; p=0.002, respectively).

The correlation analysis showed that morphological chang-
es in tissues were attributed to the age, their severity also de-
pended on the size of the hernia. Thus, in patients with small
hernias, on the background of a decreased density of muscle
tissue, an increase in the density of the connective tissue was
noted, while in patients with large hernias, thinning of the mus-
cle tissue fibers prevailed; besides in all cases, dystrophic prolif-
eration of adipose tissue was observed (Fig. 4).

The bundles of muscle fibers of the internal oblique muscle
displayed varying thickness, replacement by fibrous tissue with
disruption of their structure, and uneven arrangement of fibers
(Fig. 5).

CONCLUSION

The immediate results of laparoscopic hernia repair in
OP indicate its higher effectiveness compared to conventional
methods of hernioplasty. In OP local changes in the tissues of
the inguinal canal include a decreased thickness of muscle fi-
bers and loss of their bundle structure, fibrous and dystrophic
changes in the aponeurosis, which, in turn, exert a negative in-
fluence on the resilience of tissues of the inguinal region and
the reparation processes.
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HEITIOCPEACTBEHHDBIE PE3YAbBTATBI YPETPOIIAACTUKUN ITPU PA3SHBIX ®OPMAX
I'MITIOCITAANN

A. XAMKAP'?, 4. HIAPU®? A.B. AMUP3AAA?, M. PAXAM!?

1 Kadeapa maacruueckoit u pexoncrpykrusnoit xupyprun, Kabyasckuit ynusepeurer meaumuckix nayk, Kabya, Vicaamckuit Dmupar Adraucran
OrjeseHne I1AaCTIIECKOI ¥ PEKOHCTPYKTUBHO Xupypruu, Maiitsanackuit rocriutaas, Kabya, Vicaamckuit Omupar Adranucran
3 Kadeapa ypoaornn, Kabyabcknit yausepcuter MeAMIMHCKMX Hayk, Kabya, Vicaamckuit DMupat Adranucran

Lienb: 0606LeHMe feCATUNETHErO ONbITa YPETPONAACTUKM NPU PasIMyHbIX Gopmax runocnagun.

Matepuan n meTogbl: NPOaHaNN3UPOBaHbI Pe3y/bTaTbl XMPYPruyeckoro eveHns 165 6oabHbIX € rMnocnaaven B Bospacte oT 2 fo 25 net, onepu-
poBaHHbIX B MaliBaHackom rocnuTane r. Kabyna. Yyt 60nee nonosuHbl nauueHToB (n=95; 57,6%) bbian xutenamu nposuHummu Kabyn, a ocTasbHble
(n=60; 42,4%) nocTynuamn 13 BCeX OCTa/bHbIX NPOBUHUMIA AdraHucTaHa. Bbiin ycTaHoBAEHbI creaytowme Gopmbl runocnaguu: ronosyatan (n=40;
24,2%), BeHeuHas (n=45; 27,3%), cteonosas (n=51; 30,9%) 1 mowwoHoyHas (n=29; 17,6%).

Pe3ynbTathbl: 60/1bLWMHCTBO 60/IbHBIX ONEPUPOBAHO C MCNOAb30BaHWEM MeToZoB Salinas (n=30; 18,2%), Dupley (n=40; 24,2%) n ux coyeTaHua (n=20;
12,1%). Mpu BbIpaKeHHbIX UCKPUBAEHWAX NOJIOBOTO Y/1I€HA, MOLIOHOUYHbIX M MPOMEXHOCTHbIX GOPMax rMnocnasamu BbiNOSHEHbI ABYX3TanHble onepa-
LMK, B ocCHOBHOM MCMONb30BaHO 0bLiee 06e3601MBaHNE, MECTHAA aHECTE3UA C HEWpPOeNTaHanbreanein NPUMEHeHa y NaLMeHTOB B Bo3pacTe 15 net
W cTapuwe. Bo Bcex cny4asnx UCMosib30BaHbl ONTUYECKOE YBEAUYEHWE U MUKPOXMPYPruYeckan TexHuka. Y 140 (84,8%) naumeHToB nonyyeHbl yaoBneT-
BOpUTE/bHbIE pe3ynbTaTbl. O6pasoBaHMe KOXKHO-YPETPabHbIX CBULE Mmeno mecto y 20 (12,2%) naumeHToB. KpaeBoii HEKPO3 I0CKyTa OTMeYeH B 2
(1,2%) 1 YacTMUHOE HarHoeHWe paHbl — B 3 (1,8%) HabntoaeHUsX. JleTaNbHbIX UCXOA0B He bblno.

3aKntoueHue: NpMMeHeHne ONTUYECKOrO YBENNYEHWUA U MPELU3NOHHOW TEXHWUKM NO3BOMAN JOBUTLCA B paHHEM NocieonepaLMoHHOM nepuose
YZ0BNETBOPUTENbHBIX pe3ynbTaTos y 84,8% naumeHTos. CobcTBEHHbIE HAbAOAEHWA NOKA3a/n, YTO LIMPKYMLUM3NA Y AeTell JOMKHA NPOBOAUTLCA TOMb-
KO OMbITHBbIM XMPYPrOM, TaK Kak B BONBLUMHCTBE C/YYaeB HAYMHAIOLWLMIA XMPYPT MOXKET NPONYCTUTL HaNUune runocnaguu. Mpu AMarHoCTUPOBaHWUK
rMnocnagnv naumeHT foMKeH bbiTb HanpaBAeH B CNeLMann3nPOBaHHbIN LEHTP, r4e BbIMOHAIOTCA YCNeLwHble onepaLym No ypeTponaacTuKe.
Kniouesble cnoBa: eunocrnadus, 201084amas opma, 8eHe4YHas hopma, cmeon0eas opma, MOWOHOYHAA hOPMa, ypemponaacmuKa, KOHHo-ype-
mpanbHelli ceuw.

Ana yutuposaHua: Xamkap A, Wapud O, Amup3aga AB, daxam M. HenocpeacTBEHHbIE Pe3y/bTaTbl YPETPONAACTUKM NPU pasHbIx Gopmax rmnocnasuu.
BecmHuk AsuyeHHel. 2021;23(4):626-32. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-626-632

IMMEDIATE RESULTS OF URETROPLASTY IN DIFFERENT FORMS OF
HYPOSPADIAS

A. HAMKAR'?, D. SHARIF}, AW. AMIRZADA'?, M. FAHAM'?

1 Department of Plastic and Reconstructive Surgery, Kabul University of Medical Sciences, Kabul, Islamic Emirate of Afghanistan
2 Department of Plastic and Reconstructive Surgery, Maiwand Hospital, Kabul, Islamic Emirate of Afghanistan
3 Department of Urology, Kabul University of Medical Sciences, Kabul, Islamic Emirate of Afghanistan

Objective: To summarize a ten-year experience of urethroplasty in various forms of hypospadias.

Methods: The results of surgical treatment of 165 patients with hypospadias aged 2-25 years operated at the Maiwand Hospital in Kabul were analyzed.
More than half of the patients (n=95; 57.6%) were residents of Kabul province, while the remaining patients (n=60; 42.4%) came from other provinces
of Afghanistan. The following forms of hypospadias were identified: glanular (n=40; 24.2%), coronal (n=45; 27.3%), mid-penile (n=51; 30.9%), and
scrotal (n=29; 17, 6%).

Results: Most of the patients were operated using the Salinas method (n=30; 18.2%), Dupley repair (n=40; 24.2%), and their combinations (n=20;
12.1%) methods. Patients with severe penile curvature, scrotal and perineal forms of hypospadias underwent the two-stage operations. General
anesthesia was mainly used for surgery, while local anesthesia with neuroleptanalgesia was applied in patients aged 15 years and above. In all cases,
optical magnification and microsurgical technique were used. Satisfactory results were obtained in 140 (84.8%) patients. Urethro-cutaneous fistulas
developed in 20 (12.2%) patients. Marginal flap necrosis occurred in 2 (1.2%) cases, and partial wound suppuration occurred in 3 (1.8%) cases. There
were no lethal outcomes.

Conclusion: The use of optical magnification and precision technique made it possible to achieve satisfactory results in the early postoperative period
in 84.8% of patients. Our observations showed that circumcision in children should only be performed by an experienced surgeon, since in most cases a
novice surgeon can miss the presence of hypospadias. Patients diagnosed with hypospadias, should be referred to specialized centers where successful
urethroplasty operations may be performed.

Keywords: Hypospadias, glanular form, coronal form, mid-penile form, scrotal form, urethroplasty, urethro-cutaneous fistula.

For citation: Hamkar A, Sharif D, Amirzada AW, Faham M. Neposredstvennye rezul'taty uretroplastiki pri raznykh formakh gipospadii [I[mmediate results of
uretroplasty in different forms of hypospadias]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(4):626-32. Available from: https://doi.org/10.25005/2074-0581-
2021-23-4-626-632
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lMnocnaama ABNAETCA BPOXKAEHHBIM NOPOKOM Pa3BUTUA MoYe-
MCMYCKaTeNbHOTO KaHana u BcTpeyaetca y 2-3 cpegy 1000 xuBopo-
XKAEHHbIX ManbymKoB [1]. CornacHo AaHHbIM €BPONECKOro perncTpa
EUROCAT B nepuog ¢ 2001 no 2010 roab! pa3nnyHble BapuaHTbl rMno-
cnagum 6biam BoiaeneHbl B 10929 cnyyaes cpepy 5871855 xuBopo-
XAOEHHbIX, T.e. 3abonesBaemocTb coctasuna 18,61 caydaes Ha 10000
HOBOPOMXAEHHBIX [2].

Mo mHeHuto Mecarini F et al (2021), pa3nnMyHble BapuaHTbI rMNo-
CMagymM 3aHUMALOT NEPBOE MECTO CPeAM BCEX BPOMKAEHHbIX MOPOKOB
Pa3BUTUA FeHUTANNIA Y HOBOPOXKAEHHDIX [1]. CornacHo cBOAHOW cTaTh-
cTuKe Springer A et al (2016), yacToTa pacnpocTpaHEHHOCTM rMnocna-
ovn B EBpone coctasnset 19,9 cnyyaes Ha 10000 KMBOPOKAEHHBIX
Manbunkos; B CeBepHoit Amepuke — 34,2; HOxHol Amepuke — 5,2;
A3zunmn — 0,6-69; Adpuke — 5,9 n Asctpanumn — 17,1-34,8 cnyyaes [3].
OAHaKo TOYHbIX 3NUAEMMONOTMYECKUX NOKa3aTeNen BCTpevaemocTm
rMNoCnafum A0 HACTOALLEro BPEMEHN He MMEEeTCA, YTo 0bYCNOBEHO,
npex/ae BCEro, OTCYTCTBUEM eMHOM 06LLENPUHATON KnaccuduKaumm
rMnocnasnv u Metogonorum eé peructpaumm [1, 3].

MpuyrHa pPa3BUTUA NATONOrMKU OCTAETCA HEBbLIACHEHHOW, XOTA
HacneacTBeHHanA NpPeapacnoNoXKeHHOCTb oTMevaetca y 20-25% na-
umeHToB [1]. CornacHo uccnenosaHuam Porter MP et al (2005), B
KayecTBe GpaKTOPOB pUCKa Pa3BUTUA TMNOCMALUN MOTYT BbICTYMUTb
He TONIbKO HacNeACTBEHHAA OTAFOWEHHOCTb U FreHEeTUYECKME aHOMa-
MK, HO ¥ BO3pacT matepu ctapuwe 40 fneT, a TaKXkKe Hamume y Heé
caxapHoro auabeta [4]. B uccnefoBaHUM POCCUMACKMX YYEHBIX ObINO
MOKa3aHO, YTO Ha/ZMYMe NPEsKNaMNCUM MaTePU U HWU3KOM Macchbl
Tena naofa TaKxKe ABAAOTCA GaKTOpPaMM pUCKa PasBUTUA rMMocna-
AWK, TOra Kak BO3pacT MaTepu, KypeHue Bo BpeMs 6epemeHHOCTH
W renatuT B He Mmenn accoumaumm ¢ passuTMEM AAHHOTO NOPOKA
[5].

B bonee TpeTM cayyaes rMnocnaamio CONPOBOXKAAIOT KPUNTOpP-
XU3M U ApYrMe NOPOKWU Pa3BUTUA FEHUTA/IUM, YTO ABNAETCA OLHOM U3
OCHOBHbIX MPUYMH 3aTPYAHEHUI B UAEHTUOUKALMM NOMA U NO3OHEN
[AMarHoCTUKK [6]. BBuay ocobeHHOCTeN MEHTaNIMTETa, a TaKKe COLM-
aNbHOW CTUTMbI, POAUTENN HEPEAKO CTAPALOTCA OrPasamuTb pebéHKa oT
obuecTsa [7], a TaKKe No3aHO 06paLLatoTca 3a MeAMLIMHCKON Nomo-
LLbtO, Ha MOYBE YEro MOryT PasBUTLCA HeobpaTUMble M3MEHEHUS B
PENPOAYKTUBHOM cucTeme, BNOTb f0 becnnoaus [8].

Pa3BuUTME MMKPOXMPYPIUM 1 NPELM3MOHHON TEXHUKU Cnocob-
CTBOBA/IM YNYYLUEHMIO PE3Y/bTAaTOB IEYEHNA AETEN C runocnagmen
[9]. OpHaKo, HECMOTPA Ha BCe AOCTUXKEHMA U 0buame cnocobos xu-
PYPrMyecKkoro NeYeHns, 40 HACTOALLEr0 BPEMEHU YacToTa HeyaoB-
NETBOPUTEIbHBIX Pe3yNbTaTOB JIeYeHUa OCTaéTca Bbicokon [10, 11].
B cBA3M C 3TUM, KOHKPETU3aLMA NOKa3aHWI K MPUMEHEHMIO Pa3/iny-
HbIX CNOCOBOB XMPYPrUYECKOTO IeYEHWUs B 3aBUCUMOCTU OT GOPMblI
rMNoCnafmuu, a Takke pa3paboTKa HOBbIX MyTei, HaNPaBAEHHbIX HA
CHUMKEHWE YacTOTbl HEYA0BNETBOPUTE/BbHBIX PEe3y/bTaToBs, ABAAOTCA
aKTyaIbHbIMU.

LLENb UCCNEQOBAHMA

0606L1eHNe OecATUETHErO OMbITa YPETPONNACTUKM NpK pas-
JINYHBIX GOPMax rMNocnaguu.

MATEPUAN U METOAbI

B OTAeNeHWM PEKOHCTPYKTUBHOM M NAACTUYECKOW XMpypruu
MaiisaHackoro rocnutana r. Kabyna ¢ 2010 no 2021 rr. 6bim onepu-
poBaHbl 165 naunMeHToB ¢ pasnnyHbiMM GopMamu rmnocnagnm, Bos-
pacT KOTOpbIX BapbMpoBan ot 2 4o 25 ner (puc. 1).

INTRODUCTION

Hypospadias is a congenital malformation of the urethra
which occurs in 2-3 out of 1,000 live-born boys [1]. According
to the European registry EUROCAT, in the period from 2001 to
2010, various types of hypospadias were identified in 10,929
cases among 5,871,855 live births, i.e. the incidence was 18.61
cases per 10,000 newborns [2].

According to Mecarini F et al (2021), various types of hy-
pospadias rank first among all congenital malformations of the
genitalia in newborns [1]. According to the consolidated statis-
tics of Springer A et al (2016), the incidence of hypospadias in
Europe is 19.9 cases per 10,000 male live births; in North Amer-
ica — 34.2; South America — 5.2; Asia — 0.6-69; Africa — 5.9 and
Australia — 17.1-34.8 cases [3]. However, there are still no exact
epidemiological indicators of the prevalence of hypospadias,
which is primarily due to the lack of a common generally ac-
cepted classification of hypospadias and the methodology for
its registration [1, 3].

The reason for the development of this malformation re-
mains unclear, although hereditary predisposition is noted in
20-25% of patients [1]. According to Porter MP et al (2005), risk
factors for the development of hypospadias can be not only he-
reditary and genetic, but may be associated with the age of the
mother (over 40 years), and her comorbidities, such as diabetes
mellitus [4]. A study by the Russian scientists showed that ma-
ternal preeclampsia and low fetal body weight are also risk fac-
tors for the development of hypospadias, while maternal age,
smoking during pregnancy, and hepatitis B were not associated
with this defect [5].

In more than a third of cases, hypospadias is accompanied
by cryptorchidism and other malformations of the genitalia,
which is one of the main causes of difficulties in gender identi-
fication and late diagnosis [6]. Due to the particularities of the
mentality, as well as social stigma, parents often try to shield
the child from the society [7], and delay seeking medical aid,
which can lead to irreversible changes in the reproductive sys-
tem, including infertility [8].

The development of microsurgery and precision technolo-
gy contributed to the improvement of the treatment results in
children with hypospadias [9]. However, despite all the achieve-
ments and the abundance of surgical repair methods, the fre-
quency of unsatisfactory results of treatment remains high to
date [10, 11]. In this regard, the elaboration of indications for
various methods of surgical repair depending on the form of
hypospadias, as well as the development of new approaches
aimed at reducing the frequency of unsatisfactory results, are
relevant.

PURPOSE OF THE STUDY
To summarize a ten-year experience of urethroplasty in
various forms of hypospadias.

METHODS

Total of 165 patients with various forms of hypospadias,
whose age ranged from 2 to 25 years, were operated in the De-
partment of Reconstructive and Plastic Surgery of the Maiwand
Hospital in Kabul from 2010 to 2021 (Fig. 1).
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YyTb 60N1€e NoNoBMHbI NaumeHToB (n=95; 57,6%) bbinn xutens-
MU npoBuHLMK Kabyn, a octanbHble (n=70; 42,4%) nocTynuam u3 Bcex
OCTa/IbHbIX NPOBUHLMI AdraHucTaHa. 3To 0OBACHAETCA TeM, YTO, C
OfZLHOI CTOPOHbI, NIOTHOCTb HaceneHus B Kabyne 6osblue, a ¢ gpyrov
— W3 MOrPaHUYHbIX MPOBUHLMI 33 MEAULMHCKOW MOMOLLLbIO NALMUEHTbI
3a4acTyto 06paLLaloTCA B COCeHME CTPaHbI (puc. 2).

PacnpeneneHue NaUMeHTOB B 3aBUCUMOCTH OT GOPMbI runocna-
Z1V NpuBeAEHO Ha puc. 3.

Kak BMAHO M3 NpeacTaBneHHOro PUCYHKa, 60NbLIMHCTBO NaLu-
€HTOB NOCTYNMIO ¢ bonee C0XKHOM, NPOKCUMAanbHOW, Gopmoit runo-
cnasuu. Mo Halemy MHeHUI0, 3TO CBA3AHO C TeM, YTo NErkne Gopmbl
rMnocnasnm onepupoBasnCh B APYrnX MeLULMHCKUX YUPEKAEHUAX,
a MauMeHTbl ¢ TAKENON GOPMON NOCTYMaaMN K Ham, B CNeLManmnsmpo-
BaHHOE yupexaeHue.

OcHoBHas Macca 60/1bHbIX Bblna NpoonepupoBaHa nog obLwmm
0b6e360/1BaHNeM, Wb B Bo3pacTe 15 et M cTaplue UCnonb30Ba-
Nacb MeCTHaA aHecTe3nA ¢ HelponenTaHanbresven. TakTvKa 1 06bEM
onepauuu BbIBUPaNUCb UHAMBMAYANbHO B 3aBUCUMOCTU OT GOPMbI
runocnaguu.

Lindposas obpaboTka MaTepunana nposeseHa MeToLOM Onumca-
Te/IbHOM CTaTUCTUKM.

PE3YNbLTATbI U UX OBCYXKOEHUE

PeKOHCTPYKLUMA ypeTpbl MpU pasnuyHbix Gopmax runocnagmu
ABNAETCA OAHON U3 Hambonee TPyAHbIX 33fay, C KOTOPbIMU [0 CHX
nop CTaNKMBAKOTCA XMPYPru. Hanuume COTHU METOAMK PEKOHCTPYKLIMM

70; 42,4%
95; 57,6%

npoBuHUmA Kabyn
Kabul province

Zpyrve NPOBUHLMM
other provinces

Puc. 2 PacnpedeneHue 60sbHbIX N0 Mecmy ¥umenscmaad

Fig. 2 Distribution of patients by place of residence
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2-6 net / years old
7-14 net / years old

15 net u ctapue /
years old and older

Puc. 1 PacnpedeneHue nayueHmos
no gospacmy

Fig. 1 Distribution of patients by age

Slightly more than half of the patients (n=95; 57.6%) were
residents of Kabul province, while the rest (n=70; 42.4%) came
from all other provinces of Afghanistan. This observation may
be explained by the fact that, on the one hand, the population
density in Kabul is higher than in the other provinces, and on
the other hand, patients from border areas often seek medical
care in the neighboring countries (Fig. 2).

The distribution of patients depending on the form of hy-
pospadias is shown in Fig. 3.

As can be seen from the Fig.3, most patients were admit-
ted with a more complex proximal form of hypospadias. In our
opinion, this is due to the fact that mild forms of hypospadias
were repaired in other medical institutions, while patients with
severe forms were admitted to a specialized institution.

Most of the patients were operated under general anes-
thesia, only at the age of 15 years and above local anesthesia
with neuroleptanalgesia was applied. The methods of surgical
repair were chosen individually depending on the form of hy-
pospadias.

Obtained data were statistically processed using method
of descriptive statistics.

RESULTS AND DISCUSSION

Reconstruction of the urethra in various forms of hypospa-
dias is one of the most difficult tasks that surgeons still face. The

ronos4yaras
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Puc. 3 PacnpedeneHue nayueHmos no popmam 2unocnaduu

Fig. 3 Distribution of patients according to the forms of hypospadias
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YPETPbI U MX MoAUDUKALMI YKa3bIBAET Ha TO, YTO 3Ta Npobaema Aane-
Ka OT OKOHYATE/IbHOTO PELLEHMA, U M3bICKaHWA Hanbonee NoaxXoAALLMX
METOZI0B YPETPONAACTMKM NPW TMNOCNaanm BCE eLLé NpoaoaKatoTca.
Buap! BbINONHEHHBIX HAMM ONEPaLLMiA NPeLCcTaB/eHbl B TabauLe.

Kak BuAHO 13 Tabnnupl, 60NbLIMHCTBO 60bHBIX ONEPUPOBAHO C
ncnonb3osaHvem metogos Salinas (puc. 4) u Dupley. 310 0bbACHAET-
€A TeM, YTO NPU AUCTaNbHbIX GOPMaX rMNOCNaauM AaHHble Cnocobbl
ABNAOTCA Hambonee spdekTUBHbIMK. [IByX3TanHble onepaLym Hamu
BbINO/HEHbI NPU BbIPaXKEHHbIX UCKPUBAEHMAX MOJOBOrO YEHA, MO-
LUOHOYHbIX M1 MPOMENKHOCTHbIX GOPMaXx rMNocnaguu.

MocneonepaunoHHbIi nepuog B 140 (84,8%) cnyyasx npoTtekan
rNafKo, 6e3 pa3BUTMA OCNI0KHEHNIA. 3TO HBblNO 06YCNOBAEHO UCMONb-
30BaHMEM ONTUYECKOTO YBEMYEHNA U MUKPOXMPYPTUUYECKON TEXHUKN
ONEePUPOBaHKSA, KOTOPbIE NMO3BOAWN BEPEXRHO OTHECTUCH K MECTHBIM
TKaHAM, He BbI3bIBasi UX ULLEMUM.

Bo BCcex c/yyasx Hamu OblaM OTCAEKEHbI HEMOCPEACTBEHHbIE
nocseonepaumoHHble pesyabTaTbl. Obpa3oBaHWe KOMHO-ypeTpasb-
HbIX cBuLLEN umeno mecto y 20 (12,2%) naumeHTos (puc. 5). Cnegyet
OTMETUTb, YTO Yepes 2-7 AHel Noc/e BbINUCKU y 6 BObHbIX 0TMeua-
Nacb NO/HaA IMKBMAALMA MMEIOLLLErOCA Npu BbINUCKe CBULWA, a Yy 3,

presence of hundreds of urethral reconstruction techniques and
their modifications indicates that this problem is far from being
finally solved, and searches for the most appropriate methods
of urethroplasty in hypospadias are still ongoing. The patients
enrolled in this study underwent the following types of surgical
repair (Table).

As can be seen from the table, the majority of patients
were operated using the Salinas (Fig. 4) and Dupley methods,
these techniques were the most effective in distal forms of hy-
pospadias. Patients with severe penile curvature, scrotal and
perineal forms of hypospadias underwent two-stage operations.

The postoperative period in 140 (84.8%) cases went
smoothly, without complications. This was due to the use of
optical magnification and microsurgical operating techniques,
which made it possible to carefully treat local tissues without
inducing their ischemia.

In all cases, we monitored the immediate postoperative re-
sults. The formation of urethro-cutaneous fistulas occurred in
20 (12.2%) patients (Fig. 5). It should be noted that 2-7 days af-

Tabauya Budbl ypemponaacmuku 8 3a8UcUMocmu om opmMel 2unocnaouu

Buabl onepauumn
lfonoBuartasn

Salinas (n=30) -
Dupley (n=40) 23 (13,9%)
Snodgrass (n=26) 7 (4,2%)
Flip flap (Mathieu) (n=15) 10 (6,1%)
Duckett (n=8) -
Salinas+Dupley (n=20) -
[ByxaTanHble onepauum (n=26) -

Table Types of urethroplasty depending on the form of hypospadias

Method of surgery Glanular
Salinas repair (n=30) =
Dupley repair (n=40) 23 (13.9%)
Snodgrass technique (n=26) 7 (4.2%)
Flip flap technique (Mathieu) (n=15) 10 (6.1%)

Duckett technique (n=8) =
Salinas+Dupley repair (n=20) -
Two-stage operations (n=26) -

Puc. 4 MpumererHue cnocoba Salinas npu cmeososoli gopme auno-

cnaouu

Fig. 4 Application of Salinas method in the mid-penile form of
hypospadias

®Popma runocnagum

BeHeuHasn Crsonosasn MowoHouYHasn
14 (8,5%) 16 (9,7%) -
13 (7,9%) 4(2,4%) -
9 (5,4%) 10 (6,1%) -
5 (3%) - -
4(2,4%) 3(1,8%) 1(0,6%)
- 7 (4,2%) 13 (7,9%)
- 11 (6,7%) 15 (9,1%)
Form of hypospadias
Coronal Mid-penile Scrotal
14 (8.5%) 16 (9.7%) -
13 (7.9%) 4(2.4%) -
9 (5.4%) 10 (6.1%) -
5 (3%) - -
4 (2.4%) 3 (1.8%) 1(0.6%)
- 7 (4.2%) 13 (7.9%)
- 11 (6.7%) 15 (9.1%)

Puc. 5 Ceuw Heoypempebi 8 paHHeM
nocseonepayuoHHoOM nepuode

Fig. 5 Neourethral fistula in the early postoperative period
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HaobopoT, — NoABEHNE CBULLA, KOTOPOro He bbl10 Npu Bbinucke. Co-
INacHO AaHHbIM HEKOTOPbIX aBTOPOB, YacTOTa Pa3BUTUA NOCaeonepa-
LIMOHHBIX CBULLLEN focTUraeT Ao 29,1%, 1, raBHbIM 06pa3om, 3aBUCUT
He TO/IbKO OT CTeNEHM TAXKECTU MMNOCNAAMK, HO U OT METOLMKM onepa-
LMK, UCNONB30BAHHOIO LWOBHOTO MaTepuana, a TaKKe ocobeHHoCTel
nocseonepawmMoHHoro BeegeHmMa naumeHTos [9, 10].

Cpeayn Apyrvx paHHUX NOCAeonepaLoHHbIX OCIONKHEHUI OT-
MeyeHbl KpaeBoW HeKpo3 NockyTa B 2 (1,2%) cnyyasx v YacTUYHoOe
HarHoeHwue paHbl B 3 (1,8%) HabaogeHuAX. B obLiei cNoKHOCTH, Ya-
CTOTa NOCNeonepaLyOoHHbIX OCNOXKHeHWI cocTasuna 15,2% (25 cay-
Yyaes).

Bonpocam AMarHOCTUKM 1 XMPYPrUYECKOro SIe4eHMA NaLMeHTOB
C rMnocnaguert NocesALLEHO MHOXeCTBO paboT. OfHaKo A0 HacTosLle-
ro BPEMEHM YETKMX 3NUAEMUONOTUYECKUX AaHHBIX MO YacToTe BCTpe-
YaeMOCTM 3TOTO MOPOKA Pas3BUTMA He UmeeTcs. B nocnesHwe roapl
nosBsuaca pag paboT, rae Npyu NOMOLLM YNbTPa3BYKOBOMO UCCNef0Ba-
HUA NPOBEAEH PaHHWI BHYTPUYTPOOHBINA CKPUHWMHT TMNocnaamu, no-
JIOXWUTENbHAA NPOTrHOCTUYECKasA LEHHOCTb KOTOPOro cocTasuna 78%
[12,13].

PasHble popmbl runocnagun HabnoaaloTcA ¢ HeoAMHAKOBOW
yactoToi. Mo AaHHbIM BONbLIMHCTBA aBTOPOB, Hanbosee YacTo Bbl-
ABNAIOTCA NErKMUe ANA KOPPEKLMU GOPMbI TMNOCMaAWMN — roNoBYaTas,
BEHEYHaA M AWCTaNbHAA CTBONOBAA, KOTOpble COCTaBNAT A0 73,4%
cnyyaes [14]. ITOT daKT NOATBEPKAAETCA U B HALIEM UCCIEL0BAHMM,
rae 6onee Nos0BMHbI MALMEHTOB NOCTYNa/N C AUCTabHBIMU GopMa-
MW rMNocnasuu.

XVpypruyecknin MeTop, NeYeHus OCTAéTCA eAMHCTBEHHbIM B
ycTpaHeHun runocnaguun. OfHaKo SuTepaTypHble AaHHble MOKasbl-
BAOT, YTO 10 HACTOALLErO BPEMEHM CPOK MPOBEAEHUA ONepaTUBHOMO
JleYeHns B 3aBUCMMOCTM OT BO3pacTa NaLMeHTa YETKO He onpeaenéH
[15]. OgHW aBTOPbI PEKOMEHAYIOT BbINONHEHWE PaAUKaNbHON KOp-
PEeKLMK NOPOKa € 6-MecAYHOro Bo3pacTa, Apyrvue — ¢ FroAUYHOro BO3-
pacta [16].

B Hawei paboTe 6onblian YyacTb AeTel NOCTyNMAa B BO3pacTe
oT 7 po 14 net. 310 06BACHAETCA 0COOEHHOCTAMM TPAAMLMIA U 0ObI-
yaeB Hapoga AdraHucTaHa, Koraa Yalle BCero MMeHHO B 3TOM BO3pac-
Te MasibYMKaM BbINOHAKOT 06pe3aHne, 1 3a4acTyio BO BPeMsA 3TOrO
BMeLLaTeNbCTBA U AnarHocTupyetca runocnagna. C Apyrov CTOPOHBI,
HeA0CcTaTouHaA MHGOPMMPOBAHHOCTb HACENEHNA O CYLLECTBOBAHUMN U
BO3MOXXHOCTAX COBPEMEHHOW PEKOHCTPYKTUBHO-MIACTUHECKOW MU-
KPOXMPYPIUM TaKKe ABUAACb MPUYMHOW, NO KOTOPOI 6O/bLIMHCTBO
naumeHToB 06paTnAnCh B 6onee No3gHUE CPOKU.

HecmoTps Ha MHOXECTBO METOAMK XMPYPrUUYECKOro JIeUeHus,
uAeanbHOro BapMaHTa OnepaTUBHOMO BMELLATeNbCTBA, NO3BOAAOLLLE-
ro [OCTUYb MOIHOMO M3/NIEYEHUA NPU COXKHbIX POPMax NMOPOKa, HET.
Mo AaHHbIM 60NbLIMHCTBA aBTOPOB NPU ronoBYaTol dopme rmnocna-
41K Hanbonee oNTUManbHbIM ABASETCA MeToaMKa Salinas, apdekTuns-
HOCTb KOTOpOW cocTasnseT fo 99,7% [17]. Bonblyto TPYAHOCTb Bbl-
3bIBaeT Nnpobaema neveHnsa NaLMeHTOB CO CTBONOBOM U MOLLOHOYHOM
dopmamu runocnagmu, Kotopble B abcontoTHOM 60/bLIMHCTBE CyYa-
eB TPebytoT ABYX3TaNHOMN TaKTUKW NIeueHns. BmecTe ¢ Tem, UMeHHO
npw aTnx Gopmax runocnagnm 3a4acTyto OTMEYAETCA BbICOKaA YacToTa
nocneonepauyoHHbIX OCNOKHEHWUI NO CPABHEHMIO C TON0BYATON eé
dopmoit [18].

3AKNIOMEHUE

Takum 06pasom, NPUMEHEHWE OMTUYECKOTO YBENUYEHUA, Npe-
LIM3MOHHOM TEXHWKM U WCMONb30BaHME TOHKMX aTPaBMATUUECKMX
HUTel NO3BO/IMAIN HaM B PaHHEM Noc/eonepaLMoHHOM nepuoae fo-
6UTbCA YA0BNETBOPUTENBHBIX Pe3y/bTaToB Y 84,8% nauueHTos.
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ter discharge, 6 patients showed complete elimination of the fis-
tula present at discharge. On the contrary, 3 patients who were
discharged without complications, developed a fistula thereaf-
ter. According to some authors, the incidence of postoperative
fistulas reaches up to 29.1%, and mainly depends not only on
the severity of hypospadias, but also on the surgical technique,
the suture material used, as well as on the postoperative fol-
low-up of patients [9, 10].

Other early postoperative complications included marginal
flap necrosis in 2 (1.2%) cases and partial wound suppuration in
3 (1.8%) cases. In total, the rate of postoperative complications
was 15.2% (25 cases).

Many works have been devoted to the issues of diagnosis
and surgical treatment of patients with hypospadias. However,
to date, there are no exact epidemiological data on the inci-
dence of this malformation. In recent years, a number of works
describe early ultrasound intrauterine screening of hypospadi-
as, with the positive predictive value being 78% [12, 13].

Incidence of different forms of hypospadias may vary. Ac-
cording to most authors, glanular, coronal and distal shaft forms
are most common, they account for up to 73.4% of cases, and
they are quite easy to repair [14]. This observation is also con-
firmed by our study, where more than half of the patients were
admitted with distal forms of hypospadias.

The surgical method remains the only way to treat hypo-
spadias. However, literature data show that the age of the pa-
tient at which the surgery should be done has not been clear-
ly defined so far [15]. Some authors recommend to perform a
radical repair of the defect starting from the age of 6 months,
others — from the age of one year [16].

In our work, most of the children presented with hypospa-
dias at the age of 7 to 14 years. This is due to the peculiarities
of the traditions and customs of the people of Afghanistan, as at
this age most of the boys are being circumcised, and hypospa-
dias are often diagnosed during this intervention. On the other
hand, lack of awareness of the population about the modern
methods of reconstructive microsurgery was also the reason of
late presentation by the majority of patients.

Despite numerous methods of surgical treatment, there
is no ideal type of surgical intervention that allows to achieve
a complete cure for complicated forms of this defect. Accord-
ing to most authors, the Salinas technique is optimal for glan-
ular hypospadias, the efficiency of which is up to 99.7% [17].
The major challenge is surgical repair in mid-penile and scrotal
forms of hypospadias, which in the vast majority of cases re-
quire a two-stage treatment strategy. These forms of hypospa-
dias have a higher incidence of postoperative complications
compared with a glanular form [18].

CONCLUSION

Thus, the use of optical magnification, precision technique
and application of thin atraumatic threads allowed us to achieve
satisfactory results in 84.8% of patients in the early postopera-
tive period. Our observations have shown that circumcision in
children should only be performed by an experienced surgeon,
since in many cases a novice surgeon may miss the presence of
hypospadias. Patients with diagnosed hypospadias should be
referred to specialized centers where successful urethroplasty
may be performed.
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Hawm HabntoaeHns Nokasanu, YTo LMPKYMUM3UA Yy AeTel JOMKHA
MPOBOAMUTLCA TONBKO OMbITHLIM XMPYPrOM, Tak Kak B GO/bLUIMHCTBE
C/ly4aeB HAUYMHAKOLLMI XMPYPr MOMKET NPONYCTUTb HalMYMe rMnocna-
ann. Tpu AMarHoCTMPOBaHUM TUMOCNAAUM MALMEHT AOMKeH ObiTb
Hanpae/IeH B CNELMANN3UPOBAHHbIN LEEHTP, rAe BbINOJHATCA yCneLu-
Hble onepaLMm No ypeTponiacTuKe.
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ABAOMMHOIIAACTUKA Y XXEHIIIMHBI IIOCAE BBIPAXKEHHOV ITOTEPYU BECA

A. AABAATOB, X. AOAAPUEH, T. A1 OMEP

Oraeaenne gepmatoaorun u kocmeroaorun, boasania Bapa, Dap-Kyseiit, Kyseirt

B cTaTbe NpescTaBNeH KAMHUYECKUIA Clydal BbINoNHeHMA abaomuHonaacTukm (AN) keHwuHe 38 net. B aHamHese naLMeHTKa NepeHecaa pyKaBHyo
racTponiacTUKy, Noc/e Yero OTMETUNA 3HaUUTENbHYIO NoTepto Beca (OKono 35 Kr). B pesynbraTe 3T0ro 06pa3oBasncs OTBUC/bIN KOXKHO-*KMPOBOIA 10-
CKYT 3KMBOTa B BUAE papTyka. Kpome Toro, eé 6ecnokomnno BbipaskeHHOE OnyLieHUe U OTBUCIOCTb rpyaei. MaumeHTke 6bina npeanoxkeHa Al kombu-
HUPOBaHHbIM JOCTynom. M3-3a eé 0TKasa oT KOMBMHUPOBAHHOTO pa3pesa, el NnposeaeHa All nonepeyHbIM AOCTYNOM 1 BEPTUKANbHAA MaMMOMNIAcTU-
Ka. Yepes rog, HeyL0BETBOPEHHASA 3CTETUYECKMM Pe3y/ibTaToM, 60/1bHas HacTosna Ha Al KOMBMHMPOBAHHLIM AOCTYMNOM, YTO M BbII0 NPoBeAeHO. B
[laHHOEe BPeMA 3CTETUYECKUI Pe3yNbTaT BMELLATENbCTBA HONbHYIO yA0BNETBOPAET.

Kntouesble cnoBa: omeucseili #ugom, depmamoxana3us ¥usoma, bapuampudeckas onepayus, a6OOMUHONAACMUKA, MOMMOMAACMUKQ.

Ana umtuposaHua: [asnatos A, JogapuéH X, An Omep I AGAOMMHONAACTMKA Y XKEHLMHbI MOC/AE BbIPAXKEHHOW MOTepU Beca. BeCmHUK ABUUEHHbI.
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ABDOMINOPLASTY IN A WOMAN AFTER A SIGNIFICANT WEIGHT LOSS

A.DAVLATOV, H. DODARIYON, G. AL OMER

Department of Dermatology and Cosmetic, Wara Hospital, Kuwait City, Kuwait

In this paper, we wish to present a case report of a 38-year-old woman who underwent abdominoplasty (AP). Patient history obtained during the
preoperative phase of care included sleeve gastroplasty, after which she noted a significant weight loss (about 35 kg). As a result, a saggy skin-fat flap
of the abdomen in the form of an apron was formed. In addition, she was worried about the pronounced drooping and sagging breasts. Therefore, the
patient was offered AP through combined vertical and horizontal incisions. However, due to the patient's refusal of the combined incisions, AP with a
transverse incision and vertical mammoplasty were performed. A year later, dissatisfied with the cosmetic result, the patient insisted on AP through a
combined incision, which was performed. At this time, the patient indicated her satisfaction with the aesthetic outcomes.

Keywords: Saggy abdomen, abdominal dermatochalasis, bariatric surgery, abdominoplasty, mammoplasty.

For citation: Davlatov A, Dodariyon H, Al Omer G. Abdominoplastika u zhenshchiny posle vyrazhennoy poteri vesa [Abdominoplasty in a woman after
a significant weight loss)]. Vestnik Avitsenny [Avicenna Bulletin]. 2021;23(4):633-37. Available from: https://doi.org/10.25005/2074-0581-2021-23-4-633-637

BBEAEHMUE

AbpomuHonnactvka (AM) ABAAETCA OQHON U3 CamblX NONyAApP-
HbIX ONEepPaLMii B N1ACTUYECKMIA XMPYPTUK 1 NO3BOASET NALLMEHTaM He
TO/IbKO M30aBUTLCA OT M3OLITKOB TKaHeW NoC/e 3HaYUTENBHOM NOTEPK
BeCa, HO M BbICTynaeT B KayeCTBe AONONHEHUNA K HAMEPEHHOMY CHU-
¥eHuto maccbl Tena [1].

Ha cerofHsWHWIA AeHb ANA NeYEHNN OKUPEHUs LIMPOKOe pac-
NPOCTPaHeHWe Monyuynnu 6GapuaTpuyeckue onepauyu, KOTopble, B
CBOIO OYepefpb, BC/IEACTBME BbIPAKEHHON MOTEPU BeCa, BeayT K W3-
6bITOYHOMY KONMYECTBY MATKMX TKaHel Tena, 0cobeHHO Ha nepeaHei
6ptoLHol cTeHKe. Takas cuTyaums TpebyeT BbinonHeHus All ¢ Luesbio
KOPPEKLMM OTBUCLUMX U3ObITKOB NMOKPOBHbIX TKAHEW, @ TaKKe yayJLie-
HUsA GU3MYECKOTO M NCUXONOTMYECKOTO CTaTyca NalMeHTa 1, B KOHey-
HOM MTOre, KauecTsa ero *u3sHu [2]. Mpu aTom Hepeako AN y nauw-
€HTOB C MaCCVBHOW NoTepeii Beca noce bapuaTpuyeckoin xmpyprum
TpebyeT NOBTOPHOTO OMEPATUBHOTO BMELLATENbCTBA AR KOPPEKLMM
OCTaBLUMXCA WM BTOPUYHO MOSABMBLUMXCA AepOpMaLmii KOHTYPOB
Tena [3].

CyLLeCTBYET MHOTO Pa3NNYHbIX BAPUAHTOB BbINOHeHNA ATll, Ko-
TOpble B 3aBUCMMOCTM OT TUMA paspesa AeNATca Ha Tpu rpynnbl: Al
nonepeyHbim paspesom, Al NpofoibHbIM (BEPTUKaNbHBIM) paspe-
30M v ATl KOMBMHMPOBAHHBIM (MONEPeYHbIM U MPOAO/BHBIM) paspe-
30M B BUZE NepeBEépHyTOM ByKBbI «T» (MK KaK ero ewé HasbiBaT

INTRODUCTION

Abdominoplasty (AP) is one of the most popular operations
in plastic surgery. It allows the removal of excess tissue after sig-
nificant weight loss and is a valuable adjunct to other intentional
weight loss strategies [1].

To date, bariatric surgery has become widespread for the
treatment of obesity. In turn, severe weight loss leads to exces-
sive soft body tissues, especially on the anterior abdominal wall.
This situation requires AP to correct sagging, excess skin and sub-
cutaneous tissues and improve the patient's physical and psycho-
logical status and, ultimately, his quality of life [2]. At the same
time, AP in patients with massive weight loss after bariatric sur-
gery often requires repeated surgical intervention to correct the
remaining or secondary body contour deformities [3].

There are many different options for performing AP, which,
depending on the type of incision, are divided into three groups:
AP through a transverse incision, AP through a longitudinal (ver-
tical) incision, and AP with a combined (transverse and longitu-
dinal) also called anchor-line abdominoplasty since the incisions
look like an inverted T ("anchor cut"). Depending on the amount
of excess skin and adipose tissue, the surgeon must select the
most appropriate type of AP for each case [4, 5]. Often, in a pro-
nounced excess skin and subcutaneous tissues, longitudinal and

633



Davlatov A et al Abdominoplasty after a significant weight loss

AVICENNA BULLETIN
Vol 23 * Ne 4 » 2021

«AKOPHbIM pa3pe3om»). B 3aBUCMMOCTH OT cTeneHM U3bbITKa KOXU U
KMPOBOW TKAHW XMPYPT JO/KEH BbIOPaTb Hanbonee noaxoaawmi ans
KOHKPETHOro cayyas BapuaHT Al [4, 5]. HepeaKko npu BbipaxKeHHOM
136bITKE MOKPOBHbIX TKAHEN MOATANKKY HEOOXOAMMO NPOU3BECTMU KaK
B NPOAO/NLHOM, TaK U B NMOMNEPEYHOM HanpasneHuax. B Takux cnyva-
AX PEKOMEHZYETCA BbINOAHATb Al KOMOUHMPOBAHHBIM PAa3PE30M MO
Castansres-Goethel [2, 4].

MNpeacTaBneH KAMHUYECKWI cny4yald, noTpeboBaBLUMA NOBTOP-
HOW KOoppurupytoLeil onepaLmu nocae paHee BbinosHeHHoW Al y
YKEHLUMHbI C CUAbHOV NOTEpPel Beca U BbIpaXKeHHOW AepmaToxanasu-
el *uBoTa.

KnnHuueckuit npumep

MaumeHTKa K., 38 net, obpaTnack ¢ Kanobamm Ha BblparkeH-
HblIli OTBUCAbIV KOXKHO-KMPOBOW JIOCKYT }KMBOTA B BUAE PpapTyKa. OHa
KOHCTaTMpOBasa CU/bHYo MoTepto Beca (okono 35 Kr) nocsie npose-
[AeHuA 2 roga Hasag, PyKaBHOM racTponnacTukm (sleeve gastroplasty).
Kpome Toro, naumeHTKa nepuvoanyeckn oTMeyana CKygHoe oTaens-
eMOe M3 MyMKa W anoBanacb Ha BblpaKeHHOe OnyLLeHUe 1 OTBUC-
NocTb rpyaeit (puc. 1).

EN 66111 NpeanoxeHbl NOATAXKKA rpyav u Al KOMBUMHUPOBaH-
HbIM pa3pe3om B BUAE nepeBEPHYTOMN byKBbI «T». OfHAKO OT KOMbOK-
HUpoBaHHoOro cnocoba Al NaLMeHTKa OTKa3anacb, MOTUBMPYA CBOE
peleHne HexenaHmem MMeTb NPOAOAbHBIN NOCNeonepPaLUOHHbI
pybew, no cpeaHen NMHUK KuBoTa. E€ BbIGOP Nan Ha nonepeyHyto
An.

Moz obwym 0be3bonmBaHem BbinoaHeHa All Yepes KpUBOAW-
HEMHbIN NonepeyHblt Pa3pes Mo JIMHUM BUKMHU C NepemeLLeHneM
NynKa M yKpenaeHMem Mblle4YHO-anoOHEBPOTUYECKOTO C0A Nepes-
Hel BPIOLIHON CTEHKM MOCAEe UCCEYEHUs He3apalLEHHOMN YacTu ypa-
Xyca HWXe nynka. Onepauua AONOMHEHa Avnocakumei ¢naHKos ¢
acnupaumein 1000 cm3 xuposoi TKaHW. OfHOBPEMEHHO NaLMEHTKe
nposefieHa BePTUKabHAA MaMMONIACTMKa No meToauke Lejour. Ye-
pe3 OAMH rof nocne BMeLaTebeTaa, byayun HECKObKO HeyaoBneT-
BOPEHHOM 3CTETUYECKMM Pe3y/bTaToM (puc. 2), 6onbHas BCE e U3bAa-
BW/13 KeNaHWe NOBTOPHO ONepUpPOBaTbLCA, COMNACUBLLMCD MPU STOM Ha
NnpozonbHOe UcceyeHne U3bbITKa KOXKHO-KMPOBOTO JIOCKYTa.

transverse lifting must be performed. In such cases, it is recom-
mended to perform AP via a combined incision, according to
Castansres-Goethel [2, 4].

A case report is presented, which involved a second correc-
tive surgery following a previously performed AP in a female with
a considerable weight loss and marked abdominal dermatocha-
lasis.

Case presentation

We review the case of a 38-year-old female who complained
of a pronounced saggy skin-fat flap of the abdomen in the form of
an apron. She stated a substantial weight loss (about 35 kg) after
2 years ago sleeve gastroplasty. In addition, the patient periodi-
cally noted a scanty discharge from the navel and complained of
pronounced breast ptosis (Fig. 1).

She was offered a mastopexy and AP via a combined invert-
ed "T" incision (anchor AP). However, the patient refused the AP
via combined incision, motivating her decision by the unwilling-
ness to have a longitudinal postoperative scar along the midline
of the abdomen. The patient selected the transverse incision AP.

Under general anaesthesia, AP was carried out through a
curvilinear transverse incision along the bikini line. In addition,
the navel repositioning and strengthening of the muscular-apo-
neurotic layer of the anterior abdominal wall after excision of the
urachal remnant below the navel were performed. The surgery
was combined with flank liposuction yielding 1000 cc lipoaspi-
rate. At the same time, the patient underwent the Lejour vertical
mammaplasty. One year after the intervention, being somewhat
dissatisfied with the cosmetic outcome (Fig. 2), the patient nev-
ertheless expressed a desire to undergo reoperation decided to
proceed with longitudinal incision AP to remove the excess skin-
fat flap.

A secondary corrective anchor-line AP and mammaplasty
scars correction were performed to improve the waist contour
in the transverse direction and postoperative scars cosmesis
(Fig. 3).

Puc. 1 ®omo nayueHmku K. 0o onepayuu

Fig. 1 Clinical image of the patient prior to the surgery
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Puc. 2 Bud nayueHmku K. yepes 1 200 nocne nepsoli onepayuu

Fig. 2 Clinical image of the patient a year after the first surgery
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Puc. 3 A — cxema paspe3os emopuyHoli Koppuaupyrowsel All u Kop-
pekyuu pybyos nocsie MaMmonaacmuku; B —eud nayueHmxu nocre
308epuweHUA YyKa3aHHbIx onepayuli

[nA LOCTUXKEHMA NONHOMO HATAMEHWUS KOXM 06/1acTU Tanum B
nonepeyHoOM HanpasaeHUM, a TAKKE C LeNblo KOpPEeKLMM nocneone-
PaLMOHHbIX Py6LOB 6blNM BbINOAHEHbI AKOPHbIN Pa3pes U BTOpUYHasA
Koppurupytowan All, a TakKe Koppekuua pybuos nocie mammonna-
CTUKM (puc. 3).

B HacToALLee BpemMa 3CTETUYECKMIA pe3ynbTaT CTa/ BMNOIHE YA0B-
NeTBOPATL NauMeHTKy. Kak nocie nepsoi, Tak v nocie BTOPOii one-
PaLM KaKMUX-TMBO OCNOMKHEHMI MECTHOTO MM OBLLErO XapaKTepa He
6bin10.

[LNA OUEHKM 3CTETUYECKMX U QYHKLMOHANbHBIX PE3ybTaTos, a
TaKKe M KauyecTBa XM3HM NaLUMEHTOB NPeaoeHbl U MPUMEHSIOTCA
camble pPasnnyHble Cnocobbl, CUCTEMbI M LLIKa/bl, OAHAKO, HECMOTPA
Ha 3TO, MO HacToslee BpPems OTCYTCTBYeT eAuHOe obuienpuHsaToe
MHEHMe OTHOCUTEIbHO KPUTEPMEB OLEHKM OTAANEHHbIX Pe3yNbTaToB
y 3TOM KaTeropuu 60/1bHbIX [6].

Mpu mMaccuBHOM noTepe Beca C 06Pa30BaHUEM BblPAXKEHHOTO
136bITKA MOKPOBHbIX TKaHEW HEOOXOAMMOCTb B MOATANKKE KOXKM B MO-
nepeyHom 1 NPoA0SbHOM HaMpPaBAEHMAX BO3HMKAET ropasso valle.
B TaKMX CAyYasx OAHMM /MLLIb NOMEPeYHbIM UAN NPOAObHLIM Pas-
PEe30M HEBO3MOMHO JOCTUUb KEMAEMOTO HATAXKEHWS KOXKM U yCTpa-
HeHWs AepmaToxanasuu. MpaKkTUYecku Bcerga B TakMX Caydanx peKo-
MeHZyeTcA KOMBWMHMPOBaTb pa3pesbl, YTobbl AOBUTLCA HaTAXKEHMA
KOMM KaK B NPOA0/bHOM, TaK M NonepeyHom HanpasaeHusx [1-3, 5].

Kak cnemyet n3 onvcaHuna npuBeaEéHHONO C/ly4asn, HECMOTPA Ha
BCECTOPOHHEe PasbACHEHWE NALMEHTKe HakaHyHe NepBovi onepaumm
HeobXoAMMOCTM NPUMEHEHUA KOMBMHUPOBAHHOTO AOCTyNa AN 4o-
CTUKEHMA ONTUMANbHOTMO Pesy/ibTaTa, OHa HacTauMBana Ha BbIMOJIHe-
HWUW TOMbKO NINLLb NMOMEPEYHOro Pa3pesa Mo AMHUKU BUKMHU. OfHaKo
yepes OAWMH rog, Nocae BMeLaTeNbCTBa, ybeamBLWwMCh B HEOOX0AMMO-
CTU McceveHMA M3bbiTKa MOKPOBHbIX TKAaHeW XMBOTA, OHAa BCE-TaKM
obpatnnach ANA BbINOJAHEHUA 3TOW KOPPUIMPYHOLLEN onepaLmu npo-
[0NbHBIM JOCTYMOM MO CPeAHen IMHUM.

MpeacTaBneHHbIA KAMHWUYECKUI Cy4ait NPoAEeMOHCTPUPOBan
LienecoobpasHoCTb BbiNoNHeHNs Al ¢ UCNOAb30BaHNEM KOMBUHMPO-
BAHHOTO pa3pesa B CUTyaLMAX, KOrAa UMEeT MECTO BblpaXKeHHas no-
Teps Beca 1 3HaYUTENbHAA AePMaTOXaNasua K1BoTa.

Fig. 3 A — surgical incision markings of secondary corrective AP and
mammoplasty scar correction; B — clinical image of the patient after
the surgical procedures

After the surgical procedures, the aesthetic result was quite
satisfying to the patient. In addition, there were no local or sys-
temic complications after both the first and the second surgeries.

Various methods have been proposed to assess the aesthet-
ic and functional outcomes and patients' quality of life. However,
despite this, there is currently no generally accepted criteria for
evaluating long-term results in this patient cohort [6].

With massive weight loss and creating a pronounced excess
of skin and subcutaneous tissues, skin lifting must often be per-
formed in longitudinal and transverse directions. In such cases,
it is impossible to achieve the desired skin tightening and elimi-
nate dermatochalasis with just a transverse or longitudinal inci-
sion only. Therefore, it is recommended to combine incisions in
such cases to achieve skin tightening in both the longitudinal and
transverse directions [1-3, 5].

As shown above, despite a detailed explanation to the pa-
tient before the first surgery regarding a combined incisions AP
to achieve an appropriate result, she insisted on a transverse inci-
sion AP along the bikini line. However, one year after the surgery,
having decided to excise the excess tissues of the abdomen, she
underwent the second corrective AP via a longitudinal incision
along the midline.

The presented clinical case highlights the potential for per-
forming AP via a combined incision in significant weight loss and
marked abdominal dermatochalasis settings.
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IO0uaen

CANAOO0B ABQYPAXMOH
KaHOudam MeOdUYUHCKUX HAYK, doueHm

70 net co AHA poXKAEHUA

Caunpos AbaypaxmoH poaumnca 2 okTabpa 1951 roga B kuwnake boHrypa Baxaatckoro paitoHa Pecnybavku TagxMKUCTaH B cembe paboyero. Mo
OKOHYaHWK cpeaHeit wkonbl N2 10 umenn A. Nloxytn B 1968 rogy noctynun Ha neyebHblin darynbter TTMU um. Abyanm nbHu CMHO, KOTOPBIN ycnewwHo
3akoHuun B 1974 rogy.

MNocne OKOHYaHUA MeAULMHCKOTO MHCTUTYTa Ao 1976 roga paboTtan accucTEHTOM Kadenpbl HOPMasbHOM aHaTOMUK YenoBeKa. B 1976-1978 rr.
NPOXOAWA KIMHUYECKYIO OPAMHATYPY NO XMPYPrun Ha Kadeape obLuei xvpyprn neguatpuyeckoro dakynbteTa, 3atem 4o 1979 roga ABAANCA aCCUCTEH-
Tom gaHHoM Kadeapbl. C 1979 go 1980 rog pabotan B ONKHOCTM XMPYPra ropoackoi NoankanHukm Ne 9 r. ywaxbe. B 1980-1981 rr. 3aHMMan AOMK-
HOCTb XMpYypra meauumHcKom cnybbl Kb Tagskukckoit CCP M ogHOBpeMeHHO paboTan XMpyprom BblesaHoi bpurasibl CKOPO MeAMLMHCKON NOMOLLM.

C 1982 r. Cangos A. pabotaet Ha Kadeape obwweit xupyprn Ne 1 TTMY, cHayana accUCTEHTOM, @ B MOCAEAYIOLEM M [0 HACTOALLETO BPEMEHM
foueHTom Kadeapbl. B 1995 rogy 3alimMTna KaHAMAATCKYIO AuccepTaumio Ha Temy «CpaBHUTE/IbHAA OLEHKA METOA0B XMPYPrMyYecKoro eyeHus Bbina-
AeHns npamont Kuwkuy. C 2003 no 2005 ros, oAHOBPEMeHHO 3aHUMan AOMKHOCTb 3aMeCTUTENA AieKaHa No NPOU3BOACTBEHHOM NpaKTuKe, a ¢ 2005 no
2016 r. — LOMKHOCTb 3aBEAYIOLLEro OTAENa NPOVU3BOACTBEHHOM NPaKTUKK TTMY. B 3T1 rogbl OH 6bin r1aBHbIM KOHCYNbTAHTOM-XMpyprom YU, MBJ, PT.
B HacToALlee Bpema ABAAETCA MaBHbIM KOHCYbTaHTOM-Xupyprom MO PT. Kpome Toro, Cangos A. ABNAETCA MaBHbIM BHELUTATHbIM KOJIOMPOKTONOrOM
M3 n C3H PT.

Nepy goueHTa Canposa A. npuHaanexuT cabiwe 100 HayuHbIx paboTt, 6onee 20 paLnpesnoXKeHuii U 5 NaTeHToB Ha M306peTeHus. OH aBaseTca
aBTOPOM Y4YebHMKa Ha TaJKMKCKOM fA3blke «[acTypamany TabAMMUKU AapCxoM amauy Yappoxun YyMyMin» v KHUTK «Tabpuxu Yappoxum Yymxypi Ba
Kadenpaxou yappoxum JoHuwroxm fasnatum Tboum ToynknctoH 6a Homm Abyanii M6HM CUHOY.

3acnyrn Canposa A. oTMeyeHbl Heckonbkumn meganamm MO PT n P®, oH ABNAETCA OTIMYHWUKOM 34paBOOXpaHeHuA PT, HarpaxaéH npasutenb-
CTBEHHOM Meaanbio «Ladkat».

[oueHTta Cangosa A. 3HaIOT He TONbKO Kak M3BECTHOrO YY&HOro, HO U TaNaHTAMBOrO Neaarora, BbICOKO 3pyAMPOBAHHOIO CNELMannUCcTa, Myaporo
HacTaBHUKa. OH NONb3YETCA 3aC/NYKEHHbIM YBAXKEHUEM CPEM NPenoaaBaTenei, COTPYAHUKOB, Bpayel v cTyaeHToB. AbaypaxmMoH Canuzos JOCTUN TaKuX
YCNEXoB, Npexae Bcero, bnarogaps cBoemy TpyAoNo6uto, 4anbHOBUAHOCTHU, AOBPOKENATENBHOCTU, HAY4YHbIM AOCTUXEHAM. KONNEKTUB yHUBEPCUTETA
OTHOCHUTCA C [YBOKMUM YBaKEHWMEM K CBOEMY OMbITHOMY, AEATENBHOMY COTPYAHUKY. OH ABNAETCA MAEanomM BECKOPbICTHOI cnyxbbl PognHe B 0bnactu
MOATrOTOBKM BbICOKOKBaIMOULIMPOBAHHbIX CneLmnanncTos. Jobpoe cepLe, LUMPOKas AyLia, BbICOKAs 3pyANULIMA, OTPOMHbIN OMbIT M BCECTOPOHHME 3Ha-
HUA — TaKUMK KayecTBaMu obnagaet goueHT Canaos A.

Pykosodcmeo TaOHUKCKO20 20Cy0apcmeeHH020 MeOUYUHCKO20 yHugepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuK AsuueHHbI» cepoevHo no3opasnstom Caudosa A6OYPAXMOHa C obuseem U Xenarom KpernKkozo 300posss, 0asnbHeliwux
ycnexog 8 e20 61a20p00HOM mpyde, b61a20M0y4YuUsA U cemeliHo20 cHacmes
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IO0Ouaen

XAKHA3APOBA MATNYBA ABAYTIMAXKUOOBHA
00KMop MeOUUUHCKUX HayK

60 net co AHA poXKAeHUA

XakHaszapoBa Matnyba AbaynmaskugosHa pogunach 7 oktabpsa 1961 roga B r. Kynsbe, B cembe cnyKawmx. B 1984 roay okoHumna neyebHbIi
dakynbTeT TaAKMKCKOTO rocyAapCTBEHHOTO MEeAMLIMHCKOrO MHCTUTYTa UM. AByann nbHu CrHo. B 1984 roay npoLina KAMHUYECKYIO MHTepHaTypy B 06-
NNaCTHOM POAUIbHOM AOMeE MO CMeLyuanbHOCTY akyLwep-TMHEKONOT.

C 1988 no 1990 rr. oHa 0byyanacb B KAMHMYECKON OpAMHATYpe Ha Kadeape aKkyLepcTBa U TMHEKoNorMK daKkynbTeTa NOBbILEHUA KBaAUbUKaLMK
TIMW mum. Abyanm nbHu CrHo. MNocne OKOHYaHUA KIMHUYECKON opAuHaTypbl XakHasapoea M.A. paboTana B pas/IMyHbIX YYPEKAEHUAX CUCTEMbI 34PaBO-
oxpaHeHus ropoga [ylwaHbe B KauecTBe Bpaya aKyLlep-TMHeKonora.

B nepuog, 1994-2001 roaos OHa NPOAOAXKMAG CBOK TPYAOBYIO AEATENIbHOCTb B AONKHOCTY 1aBHOIO Bpaya KNMHWKKM HUW akywepcTBa, TMHEKoNo-
MK 1 negmaTpum MuHUCTEPCTBaA 34paBooXpaHeHns Pecnybankm TagKmKMCTaH.

B 1999 rozly ycnewwHo 3almTUAa AUCCePTaLMIO HA COMCKaHUEe YYEHOM CTENEHW KaHAMAATa MeAMLIMHCKUX HAYK No Teme: « MeamKo-coLmanbHble 1
KNMHWKO-3MUAEMMONOTMYECKME HAaNPABAEHUA MaTEPUHCKON CMepTHOCTM B Pecnybanke TagsKMKUCTAH U NYTU UX CHUXKEHUAY.

C 2005 no 2008 rr. paboTana B AONKHOCTM 3aMeCTUTENS AEKaHA 0bLemeanUMHCKoro dakybteta TTMY um. Abyanm nbHM CMHO M OAHOBPEMEHHO
ABNANACL AaCCUCTEHTOM Kadeapbl akyLiepcTea 1 rmHekonorum Ne 2. B 2008-2010 rogax XakHaspoBa M.A. 3aHMMana AOMKHOCTb AeKaHa GpapmaLeBThye-
CKoro daKy/bTeTa, 04HOBPEMEHHO ABAAACH AOLEHTOM Kadenpbl akyLuepcTsa v ruHekonornn Ne 2 o 2012 roga.

B 2011 rogy B ropoge MoCKBe OHa 3aluThAa AUCCEPTALMIO Ha COMCKAHME YYEHOM CTENEHM AOKTOPA MEAMLIMHCKMX HayK No Teme: « PenpoayKTve-
HOe 3[40POBbE KeHLUMH NPU MHOEKLMAX, NePESAOLMXCA NONOBLIM NYTEMY.

C 2012 po 2013 rr. 6bina gupekTopom LieHTpa obyyeHuns npakTMYecknm Hasbikam TTMY um. Abyanu nbHmu Cuxo.

B 2013-2016 rr. cBOO TPYAOBYHO AeATENbHOCTb XakHa3aposa M.A. NpoaoKmMna B AOMKHOCTU anpekTopa HUWM akywepcTBa, TMHEKONOrMK U neana-
Tpun MUHUCTEPCTBA 34paBoOXpaHeHNs Pecrnybinky TagKMKUCTaH, O4HOBPEMEHHO AB/IAACH AOLIEHTOM Kadeapbl akyLepcTBa U ruHekonornm Ne 2 TTMY
M. Abyanu nbHu CuHo. B 2016-2021 rr. 3aBesoBana Kadeapoi akylwepcTsa v ruHekonorun Ne 1 TTMY um. Abyanu nbHu CMHO 1 B HacTosLiee Bpems
paboTaeT Ha 3Toi Kadenpe B AOMNKHOCTM AOLEHTA.

Hapsagy ¢ npoBefeHMEM NEKLMOHHBIX U NPAKTUYECKUX 3aHATUIA Ha IV-VI Kypcax meamumHCKoro ¢akynsTteTa, XakHasaposa M.A. Be4g€T neyeb-
HO-KOHCY/IbTaTUBHYIO paboTy B poaunsHom gome Ne 1 r. [lywaHbe, KOTopblil ABNAETCA KAMHWYECKoW 6a30i Kadeapbl akyLlepcTsa v rmHekonornm Ne 1
TIMY um. Abyanu nbHun CuHo. B oTaeneHUAX poanabHOTO A0Ma B KAYecTBe KOHCY/IbTaHTa OHa NPOBOAMT OCMOTPbI 6epEMEHHBIX KEHLLMH U POAUBHUL,
NPU CNOXKHbIX CUTYaLMAX OKa3blBAET KOHCYNbTAaTUBHYIO NOMOLLb Bpavam. TaKKe y4acTByeT B KOMUCCUAX NO pa3bopy MaTepUHCKOW M NepuHaTaNbHOM
CMepTHOCTM 1 AQET Ae/bHble COBETbI Bpayam.

XakHazaposa M.A. umeet bonee 40 cTaTeil v TE3UCOB, KOTOPble ONyBIMKOBAHbI B Pa3/IMYHbIX OTEYECTBEHHBIX U 3apyDeHbIX M3aaHusax. OHa Bcer-
[1a BbINO/THAET CBOM 06A3aHHOCTM C YECTbIO U JOCTOMHCTBOM U NONB3YETCA BO/BLIMM YBAKEHUEM CPEAMN CTYAEHTOB U COTPYAHUKOB.

Pykosodcmeo TaOHUKCKO20 20CydapcmeeHH020 MeOUYUHCKO20 yHugepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuUK AsuueHHbI» cepdevyHo no3opasnsom XakHazaposy Mamsyby A6OynmaxudosHy ¢ tobuneem u xenarom eli Kpernkozo
300posbH, ycnexos 8 pabome u cemeliHo20 cyacmos
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IO0Ouaemn

HOCUPOBA MAT/THOBA MYNATOBHA
KaHOUAam medUUYUHCKUX HaYK, 0oueHm

60 net co AHA poXKAeHUA

Hocuposa Matntoba MynatoBHa poamnack 26 oktabpsa 1961 roaa B ropoge AywaHbe, B cembe cayawiero. OHa — BbiNycKHMUa 1978 roga cpeaHeit
wKkonbl Ne 78 ropoaa AywaHbe. Hocvpoea M.I1. B TOM e rofly NOCTynuna Ha neguatpuueckuii pakynstet TTMU um. Abyanu nbHM CvHO U ycnewHo
OKoHuMna ero B 1984 rogy no cneuunansHocTv Bpay-negmatp. C 1984 no 1986 roabl npoxoamna MHTepHaTypy Ha 6ase KB Ne 2 r. Aywax6e. C 1986 no
1993 rr. pabotana B poagome Ne 2 r. lywaHbe, a B8 1994-1996 rr. — 8 O6nacTHOM poanibHOM AoMe ropoga XyaxaHa. B 1996-1997 rr. Matntoba Myna-
TOBHa NPOAO/IKMUIA CBOKO NPOdECCUOHANBHYIO AEATENbHOCTb B KauecTse Bpaya-HeoHaTonora B pogaome Ne 2 ropoaa JywwaHbe.

Jltob0oBb K HayKe M NO3HaHWIO HOBOro Npusena Hocvposy M.M. B poAHOM MEeAUHCTUTYT, rae NPOAOIKMACA €€ KapbepHblid pocT. B 1997-1998 rr.
OHa paboTana nabopaHTom Kadeapbl NOAMKANHUYECKOW NeamaTpmu, ¢ 1998 roga — accucTeHToM Kadeapbl, a B 2002 rogy OHa CTana acnmpaHTKoM 3Ton
Kadeapbl.

C 2002 no 2009 roapl paboTana Hag KaHAMAATCKOW auccepTaumen «dPusmnyeckoe pasBuTHe U COCTOAHUE 340POBbA y4yaLmxca, obyyatowmxca B
cnewumanm3npoBaHHbIX WKonax». Matioba MynaToBHa ycnewwHo 3almuTuaa AUCCepTaLmio U NOAYYMAA YYEHYIO CTENEHb KaHANAATA MEAULMHCKMX HayK.

C 2009 ropa, B CBA3M C yNpasaHeHWeM NeauaTpuyeckoro dakynbteTa, Kadenpa NOAMKAMHUYECKON NeAMaTPUM BOLLNA B COCTaB Kadenpbl cemeit-
Hoi meamumHbl Ne 2. Hocuposa M.I. cTana accucteHTom faHHoM Kadeapbl. C 2010 no 2014 rogbl oHa paboTana CTaplwmm npenogasartenem 3Tov Kade-
apbl, 8 2014 rogy HazHavyeHa Ha AONKHOCTb AOUEHTa, a B 2019 roay yaocToeHa 3BaHMA AOLEHTA.

Martnto6a MynaTtoBHa MMEET BbICLLYIO KaTETOPUIO, ABAAETCA OTIMYHMKOM 34paBooxpaHeHus PT ¢ 2015 roga 1 oTIMYHMKOM 06pa3oBaHuMa U HayKu
PT c 2019 roga. HeogHOKpaTHO eé AOCTUMKEHMA bblan oueHeHbl MUHUCTEPCTBOM 34PaBOOXPAHEHMA U COLMAbHOM 3aLLmMTbl HaceneHus PT 1 pykosoa-
ctBom TTMY um. Abyanu nbHu CuHo n MK «UcTuknon».

Hocuposa Matntoba MynaTtoBHa aBnseTca aBTopom 6onee 165 HayyHbIX paboT, B Tom uncie 110 cTaTeid, 8 U3 KOTOPbIX OMy6/IMKOBaHbI 33 pybexom.
OHa TaKKe AB/MAETCA aBTOPOM OZHOW MOHOrpadum, oaHoro yuebHoro nocobus n bonee 20 MeTOAMYECKMX PYKOBOACTB U pa3paboTtok. Hocuposa M.M.
6onee 10 net apnsetca y4ebHbIM accucTeHTOM Kadeapsl, cekpeTtapém KOMC meanumHCKoro dpakynsteTa.

Matntoba MynatoBHa CBOEM YYTKOCTbIO, YMEHMEM U KOMMETEHTHOCTHIO 3aBOEBaa CEPALLA HE TOMbKO COTPYAHWUKOB Kadeapbl U CTYAEHTOB, HO 1
KONNEKTUBOB KNMHUYECKMX 6a3.

Pykosodcmeo TaOHUKCKO20 20Cy0apcmeeHH020 MeOUYUHCKO20 yHugepcumema um. Abyanu ubHu CuHo u pedKosneaus #ypHana
«BecmHuk AguueHHbl» no3opasagrom Mamawby [ynamosHy ¢ tobuneem u xenarom eli c4acmes, 300p0o8bA U 671a20M0/1y4uUs
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IO0Ounaemn

KYPEAHOB YGANAYN/I0 ABAYN/IOEBUY

usieH-Kopp. HayuoHaneHol akademuu HayK TaOHUKUCMAHA,
00KmMop MedUUUHCKUX HAYK, npogeccop

60 net co AHA poXKAeHUA

KypbaHos Y6ariaynno Abaynnoesmny poauncs oH 20 aekabpsa 1961 roga B [JaHrapuMHCKoM paitoHe Pecnybamkm TagxukuctaH. B 1978 roay nocty-
nWA Ha neyebHblit dakynbteT TTMU M. Abyanu nbHM CMHO, KOTOPbIV 3aKoHYMA B 1984 rogy ¢ KpacHbIM AMNIOMOM. [locne OKOHYaHWUA KAMHUYECKOW
opamHatypbl B 1986 rogy KypbaHoB Y.A. 6bin HanpaBaeH Ha CneLmann3aLnmio No MUKPOXMPYPIMmn BO BCecokosHbIN HayyHbIN LEHTP XMpyprum I. MOCKBbI.
Mo Bo3BpaLLeHnu, B 1987 roay Y.A. KypbaHoB paboTan B KauecTBe CNeLmanmcTa no MUKPOXMPYpPrum B oTaeNeHnmn cocyamcton xmpyprim KB Ne 5. B 1991
rogy oH npowén Kypc YCO no mukpoxupypriv 8 FTMAOYB r. JleHnHrpaga.

Mog, pykoBoacTeBom npodeccopa H.Y. Yemarosa B 1994 rogy KypbaHoB Y.A. 3alMTUA KaHANAATCKYIO AuccepTaumio Ha Temy: «[yTu yaydweHns
pesy/nbTaToB peniaHTauym NanbLeB KUCTUY.

B 1997-2005 rr. Y.A. KypbaHoB 3aBefi0BaN OTAENEHUEM PEKOHCTPYKTUBHO-NNACTUYECKOW MUKPOXMPYPrMM PecnybIMKaHCKOTO HayyHOro LeHTpa
CepaeYHO-CoCYANCTON U TPYAHON XMPYPrK, 1 3a 3TOT NEPUOZ AaHHOe OTAeNeHUe NONYYMI0 U3BECTHOCTb HE TObKO B pecnybanke, HO U 3a eé npe-
fenamu. B 2003 roay Y.A. KypbaHoB Takke 6bln HasHaYeH 3aMecTUTeNIeM AMPEKTOPa No NevebHol paboTte PecnybamnKaHCKOrO Hay4yHOro LEHTpa cep-
[LeYHO-COCYAMCTOM W rpyaHOMN xupyprin. B 2004 rogy OH 3aLLMTWUA SOKTOPCKYIO AUCCEPTaLMIO Ha TeMy: «PennaHTaums TPaBMaTMUYECKU OTYNIEHEHHDIX
CErMeHTOB BEPXHMX KOHeYHocTel». B 2014 rogy KypbaHosy Y.A. 6bi10 NpUCBOEHO 3BaHUe YneH-Kopp. HAHT.

MocTaHoBneHvem MpaButenbcta Pecnybanku TagukmcTaH ot 23 asrycta 2005 roaa Y.A. Kyp6aHoB 6bin HasHayeH pektopom TTMY um. Abyanu
M6HM CuHo. B 2016 rogy MoctaHoBneHnem MpasutenbcTBa Pecnybamkm TagwukncTaH Y.A. KypbaHoBy A0BEPUIM OpraHM3aLmio HOBOTO XaTJIOHCKOrO
rocyapCTBeHHOro MeAMULMHCKOTO YHUBEPCUTETA U HAa3HA4YMAN PEKTOPOM AAHHOTO By3a.

C2010no 2015 rr. Y.A. KypbaHoe saensanca YneHom Magxamcn Munam Magsknncy Onum Pecnybnankun Tagxukuctad n Npeacepatenem Komuterta no
COLMaNbHbIM BONPOCAM, OXpaHe 340p0Bbs, HayKe, 06Pa30BaHUIo, Ky/IbTYpe U NOAUTUKE CPEAM MONOAEKM U KeHLWMH B Magancu Munam Magskancu
Onu Pecnybamnkm TagxumkuctaH. B 2011 roay Y.A. KypbaHoB 13bpaH Mpeaceaatenem otaena MeaMLMHCKMX HayK KoopaMHAUMOHHOTO COBETA KOMUTETA
no A3bIKY ¥ TEPMUHONOTMM NpK MpaBuTenbeTee Pecnybanku TafKUKUCTaH.

YHMKanbHble Hay4Hble pa3paboTku npodeccopa Y.A. KypbaHoBa NpusHaHbl yuéHbiMM Poccum, fepmanumu, Typuuu, LaHum, Asctpun, AHrnu, GpaH-
umn, UpaHa, MHguum, Kanagp! 1 gpyrmx ctpaH. OH — aBTop 6onee 500 HayuHbIX CTaTel U TE3UCOB, NOA, €ro Hay4YHbIM PYKOBOACTBOM 3alumLieHbl 15 KaH-
ANAATCKUX apccepTaumit. MpofonKaloT UccnefoBaHMA B 3Toi chepe XxMpyprum ewé 5 ero yueHUMKoB — acnmpaHToB. KypbaHoB Y.A. Bcerga cTpemuTca
BHEAPWUTb YTO-TO HOBOE: OH ABAAETCA aBTOPoM 70 paLMOHAM3ATOPCKUX NPeaoKeHui u 20 n3o0bpeTeHui, ycnewHo BHEAPEHHBIX B KIMHUYECKYIO
NpakTuKy. Ero moHorpadum — «AcneKTbl PennaHTaLyMm OTYNEHEHHBIX CErMEHTOB KOHEYHOCTEN», «OCHOBbI MUKPOXMPYPrum», «ABAOMUHONNACTUKAY,
«PaLyOHaNM3aTOPCKME NPEIOKEHNUA B MUKPOXMPYPrUmn», «MeToaMKa NOATOTOBKM U OGOPMAEHUA AWUCCEPTALMOHHOM paboTbl», «llocneokorosble
KOHTPaKTypbI», «IKCNaHAepHasA NiacTMKa rofoBbl» — ABAAKOTCA HACTONbHLIMM KHUFAMU MOJIOAbIX XMPYProB U LMPOKOTO Kpyra MeauKoB.

[HeatenbHocTb KypbaHoBa Y.A. MHOTOKPATHO NOJly4Yana BbICOKYH OLEeHKy. HOMUMHALMOHHBIM KomuTeT EBponelickolt BusHec Accambnen (EBA, Ok-
cdopa, BennkobpuTaHms) BbICOKO oLeHMA NpodeccuoHanbHyto aeatenbHocTb Y.A. KypbaHoBa, 1 3a ero BECOMbII BKIAA, B UHTENNIEKTYaIbHOE pasBuTHe
cospemeHHoro obuiectsa B 2007 roaa Ha XLl International Socrates Award Ceremony B pamkax «Leadership — Personality — Business Cooperation»
(mapwus r. Okcdopaa, Benmkobputanums) Harpagun Y.A. KypbaHoBa Bbicliel MexayHapoaHoMi Harpagov um. Cokparta («Socrates International Award»).
MpW3HaHHbIV XMPYpPT LUMPOKOTO NPoduAs, yKe M3BECTHbIV AaneKo 3a npeaenamu PoguHbl, yaoctoeH locysapcTeeHHoOM npemum um. Abyanm nbHu CuHo
B 06/1aCTW HayKM U TexHWku B 2013 rogy. B 2014 rogy Y.A. KypbaHoB bbin HarpaxaéH Meaanbto «3a yKpenaeHue NapiaMeHTCKOro CoTpyAHNYECTBa.

CBoi1 t0buneit Ybaiigynno A6aynnoesmny BCTPEYAET, YCNELIHO COBMELLAA BbiNoNHeHUe 0ba3aHHOCTel pekTopa XITMY, maBHOro peaakTopa KypHa-
Na «CMmypr», YneHa pesaKLMOHHOTO COBETA KypHana «BecTHUK ABULLEHHDBI» C AeATENbHOCTLIO B KAYecTBe BeAyLLEro ONepUpYyIOLLEro XMpypra CayKobl
PEKOHCTPYKTUBHO-NNACTUYECKOW, ICTETUMECKON XMPYPIUM U MUKPOXMPYPrum pecnybnmnku. KypbaHos Y.A. UHTEPECEH HEe TONbKO KaK U3BECTHbIN XMPYPT,
HO U KaK YeNOBEK-3HLMKAONEAMCT, 3HAIOLLMIA TOHKOCTU NEPCUACKON UTepaTypbl U MUpOBOW dpunocodumn. OH obnasaeT cBoelt HENOBTOPUMOMN UHANBU-
ZlyanbHOCTbIO — BO/IEN U TBEPAOCTLIO CBOETO XapaKTepa, KauecTBaMm YENOBEK], HE UMEIOLLLEro CAENOK CO CBOEH COBECTbIO.

Pykosodcmeo TaOHUKCKO20 20CydapcmeeHH020 MeOUYUHCKO20 yHugepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuK AsuueHHbI» cepoevHo no3opasnsom Yoalidynno A6Oynnoesuya c obuaeem U ¥eaarom emy Kpernkozo 300p0oebS,
61020M0/1y4USA, MBOPYECKOU AKMUBHOCMU U HOBbIX YCIEX08 8 NPOGeccUoHanbHOU OesmenbHocmu
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PAXMATOB HUKO/IA AIEKCAHAPOBUY

17 okm=abpa 2021 200a npepsanacs HUMo ¥U3sHU 00H020 U3 8edyujux
Y4EHbIX-MeOUK08, 0emCK020 UHMEKYUOHUCMA, KAHOUOaMa MeOUUYUHCKUX HAYK,
doueHma, NoYEMHO20 npogeccopa yHusepcumema
Paxmamoea Hukonas AnekcaHoposu4a

OT Hac yLWEN YeNoBeK, KOTOPbIV BCIO CBOKO XKM3Hb NOCBATUA 34 paBOOXPAHEHWIO, U B TO e Bpemsa 3a 35 sieT paboTsl B TTMY um. Abyanm nbHu CMHO B KayecTBe OnMbIT-
HOTO NpenoaasaTens BHEC BECOMbII BKNAA B BOCMUTAHWE U NOATOTOBKY MONOABIX MEAULIMHCKMX CeLanncToB.

PaxmatoB HuKonait Anekcangposuy poauncsa 27 oktabpsa 1946 roga B ropoge Ypa-Tiobe (HbiHe WcTapasliaH) B cembe paboyero. Ha NpoTasKeHMM MHOTUX fieT B
[LONKHOCTM accucTeHTa Kadeapbl AETCKUX MHEKLMOHHbIX 6one3Hei TTMY um. Abyanum nbHu CuHo (1973-1994), poueHTa dunmana TTMY um. Abyanu nbHu CuHo B ropoge
Xyakange (1994-2003), sekaHa dunvana TTMY um. Abyanu nbHm CuHo (2002-2003), foueHTa Kadeapbl AETCKUX MHOEKLMOHHBIX 6one3Hel TTMY um. Abyanu nbHu CuHo
(2007-2012), rnasHoro cneunanncta MuHUCTEPCTBA 34paBoOXpaHeHUs Pecnybamkm TagsukuctaH (2007-2012) Paxmatos H.A. ycnewHo paboTan v 6bi M3BECTEH WKMPOKO-
My Kpyry MeaMLMHCKOM 0BLLECTBEHHOCTM Kak BblAAOLWMICA Nesaror v 3peblii y4EHbIN.

PaxmatoB H.A. agnsanca asTopom 6onee 175 HayuHbIX Ny6/MKaLmiA, B TOM yncne 2 MoHorpaduii u 12 yuebHbIx Nocobuin no AUarHOCTUKE U NeYeHU0 MHOEKLIMOHHBIX
3aboneBaHuin y AeTeil. 3a MHOTONETHIOK CyOy NOYETHOMY NpOdeccopy YHUBEPCUTETA, KaHAUAATY MeANLMHCKMX Hayk PaxmaTtosy H.A. 6b110 npycBoeHo 3BaHWe «OTny-
HUK 34 paBooXpaHeHnsa Pecnybankm TagsKUKUCTaH».

[lobpas namaTb 0 3acNyKeHHOM negarore, y4€Hom, No4ETHOM npodeccope yHMBepcuTeTa PaxmaTose H.A. HaBcera OCTaHETCA B HALWMX CepALAX.

Pedkosnneaus #ypHana «BecmHuUK ABUUEHHbI»
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YBaxaemble Konneru!

3aBepluUéH BbINyCK o4YepeaHOro 23 ToMa ypHana «BecTHuKa Asu-
LIeHHbI». XoTenocb 6bl noasectn utorn yxoasawero 2021 roga v obcyamntb
nepcrnekTMBbl Ha bankaliwee byayuiee.

B cepeaunHe 2021 roga no MHULUMaTMBE HaumoOHanbHOM akagemum
HayK TagykMKWCTaHa Oblia NpoBeAeHa 3KCMepTM3a BCEX Hay4YHbIX M34a-
HUiA pecnybanKu. Mo uToram aHaan3a ONPOCHWKOB, HANPABAEHHbIX BCEM
Hay4YHbIM ypHanam, «BecTHMK ABULIEHHbI» NONYYMA BbICOKYIO OLLEHKY M
NPU3HAH OLHWUM W3 NepesoBbIX HaYYHbIX U34aHUN TafMKUCTaHa. Mo3ke,
3KCNepPTHaN OLLEHKA BCEX NEPUOAMYECKMX HAy4YHbIX U3aHWI blna Npose-
[leHa v BbliCLueii aTTecTaLuMoHHOM Komuccmeint npu NpesunaeHTe Pecnybnu-
KM TaZpKMKMCTaH. M no eé utoram Hall »KypHan 6bli OTMEYEH, KaK OfMH U3
CaMbIX aBTOPUTETHbIX B CTPaHe.

B 2021 rony penakuma NPOAONKWUAA COTPYLHWUYECTBO C KpynHeMn-
Wwei B NOCTCOBETCKOM MPOCTPAHCTBE MHOOPMALMOHHO-aHAUTUYECKOW
cuctemoit PUHLL 1 cBoeBpemeHHO pa3mellana Yyepes cUcTemy 3arpysku
BbIMYCKM YPHaNa B PEXMME OTKPbITOro AocTyna. Kak n3secTHo, Ha nnat-
dopme PUHL, 6b1nm pasmelleHbl Bce HOMepa KypHana, HaumHas ¢ 2008
roga. B aTom rogy mbl pacumpuan nepuog, oxeata v gobasuamn BbiNycku
«BecTHuKa ABuueHHbI» 3a 2005-2007 roabl. B Hayane 2022 roga nnaHupy-
€TCA 3aK/NI0YeHVEe O4epesHOro AOroBopa O pasMeLLEHUN HOMEPOB XKyp-
Hana Ha nnatdopme PUHLL.

CnepnyeT noAvepKHYTb, YTO OTMEYAETCA XOTb U HE PE3KWIA, HO yBEpeH-
HbI POCT UMNAKT-PaKTOPa HaLero usaaHua. Tak, ecam no utoram 2019 roaa
NATUNETHWI MMNAKT-haKTOp KypHana coctasnan 0,371, TO NO CTaTUCTUKe
2020 ropa 3TOT nokasatens Bbipoc Ao 0,393. [AByxNETHMIA MMNAKT-GaKTOp
3a yKasaHHbI nepuvog, yeeanuunca ¢ 0,426 no 0,479. OTpasHO OTMETUTD,
yto cpeay 100 Hay4HbIX XKypHanos Pecnybankn TafKMKUCTaH, UHAEKCUPY-
emblx B PUHLL, «BeCTHUK ABMLIEHHbI» CTOWUT Ha NEPBOM MECTE MO PENTUHTY
SCIENCE INDEX v Ha TpeTbem — o Yncy LLUTMPOBAHWNA.

KaKk mbl 0TMe4anu paHee, HaumHas ¢ 2020 roaa, Mbl aKTUBHO pa3me-
waem Ha nnatpopme PMHLL peueH3um K Kaxaolh ctaTbe. Mpouecc npeso-
cTaBneHua peueHsuii 8 PUHLL akTMBHO npogonkanca v 8 3STom rogy. 310,
Ha HaL B384, M MO MHEHUIO 6ONbLIMHCTBA 3KCNepToB, 6e3yCNOBHO, CBU-
[eTenbcTyeT 06 aBTOPUTETHOCTU U3AaHUA U eLLE pa3 A0Ka3bIBAET, YTO Ka-
Aan PYKONUCb peanbHO NoABepraeTca NPopeccMoHaNbHOM aKCnepTmu3e.

Bnepsble 3a Becb nepuog, B3aumogenctsua ¢ PUHL, HaumHaa c
asrycta 2021 roaa Hall XKypHan BOLIEN B NEPBbIA KBapPTUAb, T.e. B YUC/IO
nepsbix 1500 }KypHanoB N0 BCEM Hay4HbIM HaNpPaBAEHUAM, NPU3HAHHBIX
PUHL, Hanbonee aBTopuTeTHbIMU. Tak, no utoram 2020 roga «BecTHMK
ABMLEHHbI» 3aHMMaeT 1336 mecTo B 06wem peiitnHre SCIENCE INDEX, a
no Tematuke «MeauumHa n 3gpaBooxpaHeHue» — 255 nosuumio. YkasaH-
Hble MOKasaTenu rofom paHblue 6bin 2928 u 471 cooTBETCTBEHHO. 3TO
NO3BOAWIO HaM MOAATb 3aABKY O BK/IKOYEHUM HALLEro KypHana B 6asy
AaHHbIX Russian Science Citation Index (RSCI). 3asska Ne TR21-U-0927-H23
6blna NpuHATa 27 ceHTabpa 2021 roga v HAXOAWTCA Ha CTaZMM paccMoTpe-
HWA. Kak npesycmMOoTpeHO NPOEKTOM, B C/Iy4ae NOMOXKMUTENbHOTO peLleHunA
0 BK/IOYeHUU «BecTHMKa AsuueHHbI» B RSCl, nosBuTcA peanbHas BO3-
MOXHOCTb NONacTb M B MHGOpMaLMoHHyto cuctemy Web of Science (WoS).

B TeKyLlem rogy mbl, Kak U paHee, NPOLOMKUAN pPa3MeLLeHne Bbl-
MYCKOB KypHana v Ha naatpopme KpynHenweii 8 CHI anekTpoHHOMU 6u-
6nmnotekn «KnbepneHuHKka». Ecam Ha KoHel, 2020 roga ctaTucTuKa «Ku-
6epneHnHKM» noKkasbiBana 171687 npocmotpos v 14130 3arpy3okK cTaTei
13 HaLUEro KypHana, TO Ha AaHHbIV MOMEHT 3T Udpbl AocTurn 272024
1 25643 coOTBETCTBEHHO. YKa3aHHble LMdpbl FOBOPAT O BO3pACTatoLLEemM
MHTepece Hay4YHOM ayAMTOPUM K HaLeMY U3[aHMUI0.

Kak u B npegpiayLimne rogpl, B 2021 rony 60/blloe BHUMAHWE HaMK
YLENANOCb COCTOAHUIO 0dULMANBbHOTO CaliTa KypHana. MpeanpuHATble

paHee Mepbl Mo ycuaeHuo 6e30NacHOCTM cailTa U NPeAOTBPaLLEHUIO No-

Dear colleagues!

The 23 volume of the journal "Avicenna Bulletin" is released, and
we would like to sum up the passing 2021 and look to the prospects for
the nearest future.

In mid-2021, at the initiative of the National Academy of Sciences of
Tajikistan, all scientific publications of the republic were reviewed. Based
on the assessment of questionnaires distributed among all scientific
journals, Avicenna Bulletin was highly appreciated and recognized as one
of the leading scientific publications in Tajikistan. Thereafter, an expert
assessment of all scientific periodicals was also conducted by the Higher
Attestation Commission reporting to the President of the Republic of
Tajikistan; according to its results, our journal was recognized as one of
the most authoritative in the country.

In 2021, the editorial board continued to cooperate with RSCI,
which is the largest information and analytical system in the post-Soviet
space and timely posted the issues of the journal in the open access
mode through the download system. As you know, all issues of the
journal have been posted on the RSCI platform since 2008. This year we
have extended the coverage period and added the 2005-2007 issues of
the Avicenna Bulletin to this platform. At the beginning of 2022, we are
planning to make another agreement with RSCI for the placement of our
issues on its platform.

We managed to sustain incremental growth of the impact factor of
our publications. While at the end of 2019 the five-year impact factor of
the journal was 0.371, in 2020 it increased to 0.393. The two-year impact
factor rose from 0.426 to 0.479 over this period. We are pleased to
note that among the 100 scientific journals of the Republic of Tajikistan
indexed in the RSCI, Avicenna Bulletin ranks 1%t in the SCIENCE INDEX and
3 in the citations number.

As we noted earlier, starting from 2020, we are posting reviews
for each article on the RSCI platform, and this trend was continued
in 2021. We share the opinion of most of the experts that this policy
demonstrates the credibility of edition which scrutinizes and verifies
every submitted manuscript.

Starting from August 2021, for the first time in the entire period
of communication with the RSCI, our journal entered the first quartile
in the database, i.e. occupied its position among the first 1,500 journals
in all scientific fields, recognized by the RSCl as the most representative.
According to the results of 2020, Avicenna Bulletin took the 1,336
position in the overall SCIENCE INDEX ranking, and 255% position in
the section “Medicine and Health Care”. One year before the aforesaid
indicators were 2,928" and 471* respectively. This achievement allowed
us to apply for inclusion in the Russian Science Citation Index (RSCI)
database. Application No. TR21-U-0927-H23 was accepted on September
27, 2021 and is currently under review. If Avicenna Bulletin is included
in RSCI, according to the conditions of the project, there will be a real
opportunity to get into the Web of Science (WoS) database.

In 2021, as before, we continued to post the issues of our journal to
the CyberLeninka platform, which is the largest electronic library in the
CIS. At the end of 2020 the statistics of CyberLeninka showed 171,687
views and 14,130 downloads of articles from our journal; currently
these numbers are increased to 272,024 and 25,643, respectively, which
indicates a growing interest of scientists to our publications.

We continue to pay special attention to the maintenance and
development of our website. The attempts undertaken to strengthen
the security of the website and prevent hacker attacks have registered
notable results. There were no disruptions in the work of the website in
2021. Information on the current status of the submitted papers, changes
in the editorial board, events, etc. was constantly updated; new issues of
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NMbITOK XaKePCKUX aTak Aanun ceou nnogbl. CepbEsHbix cboes B paboTe cail-
Ta B 2021 rogy He bbino. ExxeaHeBHO Npogonkanacs paboTa no obHoBAE-
HUIO MIHHOPMALMM O AABUKEHUM CTaTEN, UI3MEHEHUAX COCTaBa PefakLmmn v
HOBOCTAX, Pa3MeLLEeHMI0 04epesHbIX BbIMYyCKOB }KYpPHana B OTKPbITOM A0-
cTyne n T.4. CBMAETeNbCTBOM MHTEPECA K Hallemy caiTy asnaetca 206243
npocMoTpa masHoM cTpaHuupl (https://vestnik-avicenna.tj/en/) uuratens-
MU (K KoHLy 2020 roga aTa umdpa pasHanaco 150024).

3a 2021 rog, B pegakLumio NOCTYNUAM Ha paccmoTpeHue 133 ctatbm.
13 Hux B 23 Tome ony6amkosaHo 60 paboT, B Tom uncie 34 opuUrMHanbHbIX
cTateit, 17 0630poB mTepatypbl, 4 paboTbl B pybpuKe «B nomoLLb npak-
TUYeCcKoMy Bpauy» W 5 cTaTei, NOCBALWEHHbIX OMUCAHUIO KAMHUYECKMX
cnyyaes. U3 yKasaHHbIX paboT B 25 cTaTbAX aBTOPaMM ABNAIOTCA TaAMKMK-
CKMe Yy4éHble; reorpadua oCTanbHbIX PaboT NpeacTaBaeHa CaeayoWwmm
obpasom: AdranuctaH (1); fepmanua (1); Memen (1); Kyseit (1); Kbiprol-
3cTaH (2); Poccuiickan ®eaepaumn (29). Konnyecto cTaTteid B BbINyCKax
YpHana BapbupoBano B npegenax 14-17. U3 paboT, onyb6aMKOBaHHbIX
B 23 TOMe }KypHana, OAHOKPATHbIM BO3BPAT Ha TEXHUYECKYIO AOPabOTKY
6b1n ocywecTBnéH 34 pasa; ABYKPaTHbI — 18 pas; TpéxkpaTHO U Honee
PyKOMMCK BO3BPALLAAUCh Ha J0PaboTKy aBTopam B 9 C/lyyasx.

Pepakumsa otknoHuna 51 (38,3%) paboTy No pasIMyHbIM NPUYMHAM:
Henpuemnemo HU3KaA YHUKaNbHOCTb TEKCTA NO pe3y/bTaTam NpoBepKu
nporpammoit «AHtunnaruat» (20); HU3Kaa BannbHan OLEHKa MO UTOram
peLeH3npoBaHus (7); GaKT BbIABAEHMA NOBTOPHOCTM Ny6auKaumm (7); He
ucnpasneHne 3aMmedaHuin peLeH3eHToB (8); He ucnpaBaeHye 3amevaHuii
pesakumu (6); 0TKas No NpUYMHE HecooTBeTCTBMA NPOdUI0 U TpeboBaHH-
AM XypHana (3). 6 cTateit 6bIAM 0TO3BaHbI CAMUMM aBTOPAMM NO PA3NnY-
HbIM NPUYMHAM, NO-BUAVMOMY, CBA3AHHBIM C TPYAHOCTAMM COBNOAEHNA
«TpebOoBaHWM...» KypHaNa UAN HEBO3MOMKHOCTBIO UCMPABUTb 3aMevaHmna
peLeH3eHTOB.

B TeueHue «umcnbITaTeNIbHOTO» CPOKA, AAHHOTO HaM 3KCMepTamu
Scopus, Mbl NPOAOMKMUAN aKTUBHYLO PaboTy No YCTPAHEHMIO HEKOTOPbIX
HeAoCTaTKOB B paboTe }KypHana. Tak, BbIXOA, U34aHWA TONbKO HA PYCCKOM
A3blKe (63 aHMMIICKOW BEPCUM) OYEHb CUIBHO OTPaXKasCcA Ha «y3HaBae-
MOCTU» }KYPHaNa MUPOBLIM Hay4YHbIM COODLLECTBOM M MOKasaTensx ero
LMTUPYeMOoCTH. B 3TOM cBA3W, PyKOBOACTBO TaAXKMKCKOTO rocyaapcTaeH-
HOrO MeAMLMHCKOro yHMBepcuTeTa UM, Abyanu nbHM CUHO, HECMOTPA HA
OYEBUIHYIO 3aTPATHOCTb, MOMbITANOCh BOCMONHUTL 3TOT Npoben. TaK, Ha-
YnHan co BToporo Bbinycka 2021 roaa, BCe CTaTbu UMEKOT MONHOTEKCTOBbIE
NnepeBoAbl Ha AHIWUICKUIA A3bIK. BaKHO NofYepKHYTb, YTO, BO-NepBblX,
nepeBoAbl OCYLLECTBAAIOTCA NPOGECCMOHANbHBIMUA NEePeBOAYUKaAMU-Me-
ZAMKamu, cBOBOAHO BNAAEIOLMMU aHIZIMACKUM A3BIKOM U ABNAOLLMMMCA
3HATOKaMWM MeAMLIMHCKOM TePMUHONOTWM, @, BO-BTOPbIX, 3TU NepeBosbl
OM/IAYMBAIOTCA 3a CYET CPELCTB yUupeamnTens, Ho He aBTopoB. Kpome Toro,
Mbl 3aMeTHO PacLUMPUAK reorpaduio YNEHOB PeaKONNErMN U peacoBeTa
YpHana. Ha cerofHAWHMIM aeHb UX NpeacTasnatoT 58 yyéHbix 13 Asep-
baiigskaHa, Apmenun, benapycy, BenmkobputaHuu, fepmanum, Mspanns,
Wtanun, Nateumn, Manaiaum, Poccun, CLUA, TagskukncTaHa, Y3bekucraHa,
YKpauHbl, ®paHuum 1 Weeluapum.

B okTAbpe 2021 roaa, B CBA3W C NPUBAMKEHUEM OKOHYAHMA CPOKa
PErucTPaLMm HaWero ypHana, B MUHUCTEPCTBO KyabTypbl Pecnybnvkm
TafXXMKUCTaH Oblia NogaHa 3anBKa O nepeperucTpaummn «BectHuka Asu-
LIeHHbI» CO BCEMM HeobXoAMMbIMM JOKYMeHTamMK. Kpome Toro, coBmecT-
HbIM peLleHnem peaKonnernm xypHana u Mpesvgnyma HAHT (npoTokon
Ne 24 ot 30.09.2021) HaumoHanbHas akagemua HayK TagMKMKWCTaHa
YTBEPXKAEHA B KQUeCTBe COy4PeanTeNs KypHana «BecTHUK ABULLEHHbI».

B ouepenHoV pa3 xo4eTcs BbIpasnUTb 6aaro4apHOCTb YNeHam pesak-
LIMOHHOM Konnermu v pefakLMOHHOMO COBETA 33 UX aKTUBHYIO NMOMOLLb
B MpoLecce PeLeH3NpoBaHUA CTaTen M ONTUMM3ALMM U3AATENbCKOMO
npouecca. Mbl ckopbum no NOBOAY KOHYMHbI YNeHa peacoBeTa Hallero
ypHana, npodeccopa Lapanosoit HUrvHbl MUHX0XKEBHbI, KOTOpas bbina
BefyLLMM CNeLuanmncTom B 061actv NCUXMATPUM U HAPKOOTUM U NPUHW-
Ma/ia aKTMBHOE y4acTue B paboTe XypHana.

Pepakuma xypHana «BecTHUK ABULIEHHbI» CepAeYHO no3apasnaer
BCEX CBOMX YnTaTesei ¢ HacTynatowmm 2022 rogom! Xotenoch bbl noxe-
NaTb BCEM KO/IIEraM KPEMKOro 340p0BbA, TepneHns 1 bnarononyumnsal

644

the journal were posted in the public domain. Evidence of interest to our
website is 206,243 views of the main page (https://vestnik-avinna.tj/en/)
to be compared with 150,024 views by the end of 2020.

In 2021 total of 133 articles were submitted for publication, out
of which 60 papers were published in volume 23, including 34 original
articles, 17 reviews, 4 recommendations to medical practitioners and 5
case reports. The authors of the published papers were from Tajikistan
(25), Afghanistan (1); Germany (1); Yemen (1); Kuwait (1); Kyrgyzstan (2);
Russian Federation (29). Commonly the number of articles per issue of
the journal varied from 14 to 17. Thirty four papers of the 23 volume
were accepted after the 1% revision, 18 — after the 2™ revision, 9 — after
the 3" revision.

The current rejection rate is 38.3%; total of 51 papers were rejected
last year for various reasons, such as unacceptably low originality of the
text as per Antiplagiarism software check-up results (20); low score
given by the peer review (7); repeated publications (7); inability to make
amendments according to the comments of the reviewers (8) or editorial
board (6); non-compliance with the profile and requirements of the
journal (3). Six articles were withdrawn by the authors themselves for
various reasons, apparently related to the difficulty of complying with
the "Requirements ..." of the journal or inability to correct the comments
of the reviewers.

During the "trial" period given to us by Scopus experts, we
continued to eliminate some of the shortcomings of the journal’s
publications. Previously our journal was published in Russian without an
English version, which was a limitation preventing the English-reading
world scientific community from accessing the journal and resulted in
its low citation rates. Therefore, the administration of Avicenna Tajik
State Medical University made a decision to sponsor the translation of
the papers into English. Starting from the Issue No. 2, 2021, all articles
have full-text English version. It is important to emphasize that, firstly,
the translation of the papers of the Russian-speaking authors into
English is carried out by the professional bilingual translators with
medical background, experts in medical terminology and different
fields of medicine, and, secondly, all related expenses are borne by the
founder of the journal, while the authors are exempt from publication
and translation fees. In addition, we have significantly expanded the
geography of the members of the editorial board and the editorial council
of the journal which currently includes 58 researchers from Azerbaijan,
Armenia, Belarus, Great Britain, Germany, Israel, Italy, Latvia, Malaysia,
Russia, USA, Tajikistan, Uzbekistan, Ukraine, France and Switzerland
involved.

In October 2021, to meet the deadline of registration of our journal,
we applied to the Ministry of Culture of the Republic of Tajikistan for
the re-registration of Avicenna Bulletin and submitted all the necessary
documents. By a joint decision of the editorial board of the journal and
the Presidium of the National Academy of Science (No. 24 of September
30, 2021), the National Academy of Sciences of Tajikistan was approved
as a co-founder of the Avicenna Bulletin.

We would like to express my appreciation to the members of the
editorial board and the editorial council for their continuous contribution
to the articles reviewing and upgrading of the journal. We mourn the
passing away of a member of the editorial board, Professor Nigina
Minkhozhevna Sharapova, who was a leading specialist in the field of
psychiatry and narcology and took an active part in the work of the
journal.

The editorial board of the Avicenna Bulletin cordially congratulates
all its readers on the upcoming 2022! We would like to wish all our
colleagues good health, happiness and prosperity!
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IIPABUAA OPOPMAEHMSI JKYPHA ABHEIX ITYBAUKALIN

Hacroswpue «Mpasuna...» cocraBneHbl Ha 0CHOBe «EAuHbIX TPe6oBaHMIA K pyKONMcAM, NpeacTaBafemMbiM B 6MOMeAULIMHCKUE KyPHanbI», chpopmy-

NMPOBaHHbIX MeXayHapoaHbIM KOMUTETOM peflakTOPOB MeAULIMHCKUX XKypHanoB (www.|CVIJE.org)

NMoaroToBKA PYKONMUCKU

PyKonuck cTaTby foKHa ObiTb NPeaCcTaBieHa Ha PYCCKOM UK
aHIUICKOM A3bIKax U HabpaHa Ha KOMMbHOTEPE C MCMO/b30-
BaHMem nporpammbl MS Word 2007 (rapHutypa Times New
Roman, pasmep wpudta 14, nxtepsan 2,0) u pacneyataHa B 2
9K3eMMN/IApax Ha OAHON CTOpOHe nucTa dpopmata A4 c obssa-
Te/IbHbIM NPeAOCTaBNAEHUEM 3NEKTPOHHON BepCUM CTaTbk. Pas-
Mepbl noneii: ceepxy — 2,0 cm; cHusy — 2,0 cm; cnesa — 3,0 cm;
cnpaBa — 2 cm. Bce cTpaHULbl, HAUYMHAS C TUTYNbHOW, AOMXKHbI
6bITb NOCNEA0BATENBHO NPOHYMEPOBAHbI.

O6bEM NOMHOPa3MEPHOM OPUTMHANBHOW CTaTbW LOKEH CO-
cTaBaTb 15-20 cTpaHuL,; 0630pHoi cTaTbn — He bonee 30 cTpa-
HULL; CTaTbW, NOCBALLEHHOM ONUCAHUIO KAMHUYECKMX Habntoae-
HWWA, He Bonee 8 cTpaHuL,; 0630pa MaTepUanoB KoHGepeHLMi
— He 6onee 10 cTpaHuL,

PyKonucb CTaTbi AONMKHA COCTOATL U3 CAEAYIOLIMX 3/IEMEHTOB:
TUTYNbHOTO /INCTa; aHHOTaLMK (pe3tome); MHULMAN0B U pamu-
Nun aBTopa (aBTOPOB); Ha3BaHMA; BBeAEHWA (aKTyanbHOCTH);
LeNN UCCNeioBaHUA; OCHOBHOW YacTu; BbIBOAOB (3aKNto4eHus)
M CMMCcKa Autepatypbl. OCHOBHAA YacTb OPUrMHANbHOM CTaTby
[IONKHA COfiepXKaThb pa3aesbl: «MaTtepuan u meToabl», «Pesyb-
TaTbi», «O6CYyKaeHMe.

Ha TUTYNbHOM CTpaHuue [aéTca chedylowas MHbopmauma:
NosHOe HasBaHWe CTaTbW; MHWUMANbl M GaMuaMKM aBTOPOB;
oduLManbHOe Ha3BaHME U MeCTOHaxoXaeHue (ropoa, cTpaHa)
yupexaeHunsa (yupekaeHuit), B KOTOPbIX BbINOAHANACL paboTa;
ONA KONOHTUTYNA — COKPALLEHHbIA BapWaHT Ha3BaHMA CTaTbM
(He 6onee 50 3HaKOB, BKAKOYAA NPO6ENbI M 3HAKM NPENUHaHKA);
KAtoueBble cnoBa (He bonee 6), ceBefeHMs 06 aBTopax. 34echb
Ke HeobxoaMMO NpeaocTaBUTb MHPOPMALMIO 06 WMCTOUHMKAX
CMOHCOPCKOWM NOAAEPIKKM B BUAE rpaHTOB, 060pya0BaHuA, ne-
KapCTBEHHbIX CPEACTB; 3acBUAETENbCTBOBATb 06 OTCYTCTBUM
KOHOAMKTa MHTEPECOB; YKa3aTb KOMYECTBO CTPaHML, TabauL
1 PUCYHKOB, a TaKKe — aApec ANs KOPPecnoHAeHUMH (rprmep
0bOPMIEHMA TUTYNIbHOM CTPAHMLLbI CM. Ha CaiiTe KypHasna).

HasBaHuWe cTaTby [AO/MKHO ObITb NAKOHUYHBIM, MHMOPMATHB-
HbIM M TOYHO OMPEeAENaTb CoaepKaHue cTaTbu. Kntoyesble cno-
Ba c/ieayeT noabupaTtb COOTBETCTBEHHO cnncky Medical Subject
Heading (MeguuuHckue npeameTHble pybpuKKM), NPUHATOMY B
Index Medicus.

B cBegeHusx 06 aBTOpax yKasblBaloTCA GpamMuanMKM, MMeHa, OT-
yecTBa aBTOPOB, YYEHbIE CTEMEHM U 3BaHUA, AO/KHOCTU, MECTO
paboTbl (Ha3BaHME YUPEKAEHWA U €0 CTPYKTYPHOrO noapassae-
NIEHWs), a TaKKe cnepyowme naeHtTueuKkatopsl: Researcher ID
(WoS), Scopus ID, ORCID ID, SPIN-kog, (PMHLL), Author ID (PUHLL).
B agpece anA KOppecnoHAeHUMU creayeT yKasaTb MOYTOBbIN
MHAEKC M aapec, MecTo paboTbl, KOHTaKTHble TenedOHbl U INeK-
TPOHHbIV aApec TOro aBTopa, C Kem ByaeT OCyLLecTBAATLCA pe-
[JaKUMOHHasA nepenncka. Aapec ANA KOppecnoHAeHUMM ny6aun-
KYeTCsi BMECTE CO CTaTbEN.

B aHHOTauuu (pestome) OpUrMHaNbHOW Hay4HOW CTaTbu 06f-
3aTeNlbHO cnefyeT BblaenuTb pasgensl «Lenb», «Matepuan un
MeToapI», «Pe3ynbTaTbl», «3akntoyeHWe». AHHOTaLMA npeso-
CTaBNIAETCA Ha PYCCKOM M aHIIMIMCKOM A3blkax (250-300 cnos)
W OOMKHA BbITb NPUrOAHOM A1 ONy6AMKOBAHUA OTAE/NbHO OT
CTaTby. AHHOTALMM KPaTKUX coobLueHuii, 0630poB, cyyaes U3
NPAKTUKK HE CTPYKTYPUPYIOTCA, 06BEM MX JOMKEH COCTABAATL
He meHee 150 cn0B. AHHOTALMK, K/toYeBble CN0Ba, MHPOpMa-
ums o6 aBTopax M Gubavorpaduyeckme CNUCKM OTCbLIAKOTCA
pesaKumMel B 3NEKTPOHHbIE MHOPMALMOHHbIE 63a3bl ANA UH-
Zekcauuu.

Bo «BBeaeHUM» faétcs KpaTkuii 0630p MTepaTypbl Mo paccma-
TpuBaemoit Npobneme, aKLEHTUPYETCA BHUMAHUE Ha CMOPHBbIX
U HepelléHHbIX Bonpocax, dopmynunpyetcs U 060CHOBbIBAETCA
uenb pabotbl. CcblIkM HeobXxoaMMOo AaBaTb Ha NybaAMKaLmu
nocnegHux 10 NeT, a UCNONb30BaHHbIE B CTaTbe UTepaTypHble
MCTOYHMKM A0/KHbI ObiTb CBUAETENbCTBOM 3HaHMA aBTopa (as-
TOPOB) HayuHbIX AOCTUMEHWIA B COOTBETCTBYIOLLEN 061acTH Me-
OMLMHbI

B pasgene «Matepuan n metogpl» HeobxoaMmo Aatb noapob-
HY0 MHGOPMALLMIO KacaTeIbHO BbIBPaHHbIX 06bEKTOB M METOLOB
NCCNeaoBaHNA, a TaKXKe OXapaKTepu3oBaTb MCMONb30BaHHOE
0bopyzoBaHVe. B Tex KIMHUYECKUX UCCEA0BAHUSAX, Tae Neveb-
HO-AMArHOCTUYECKMEe MEeToAbl He COOTBETCTBYIOT CTaHAAPTHLIM
npoueaypam, aBTopam ciefyeT NpefoCcTaBUTb MHPOPMaALMIO O
TOM, YTO KOMWTET MO 3TUKE YUYPEeXAEHWs, rae BbiNOSHEHA pa-
60Ta, 0406PAET U rapaHTUPYET COOTBETCTBME NOCNEAHMX XeNb-
CUMHKCKOM aeknapaumm 1975 r. B cTaTbsX 3anpeLleHo pasmelLaTb
KOHOUAEHUMANbHYO MHPOPMALMIO, KOTOPAs MOMXKET UAeHTUDU-
LMpOoBaTb IMYHOCTb NaLMeHTa (ynom1HaHWe ero pamuanm, Ho-
Mepa uctopum 6onesHu u T.4.). Ha npepocTaBasembix K cTaTbe
PEHTFEHOBCKMX CHMMKAX, aHrMOrpammax M npoumx HocuUTensax
nHpopmauum damuana naumeHTa LOMKHa bbiTb 3aTylWwéBaHa;
doTorpadum TaKKe He LONKHBI NO3BOMATL YCTAHOBUTD €0 INY-
HOCTb. ABTOpbI 0613aHbl MOCTaBUTb B U3BECTHOCTb MaLMEHTa O
BO3MOMKHOM NyB6AMKALMM AaHHBIX, OCBELIAoLWMX 0COBEHHOCTH
ero/eé 3a60n1eBaHNA U NPUMEHEHHbIX SleuebHO-AnarHocTmye-
CKMX METOZOB, a TaKXKe rapaHTUpPOBaTb KOHOUAEHLMANBHOCTb
NP1 pasMeLLEHNN YKa3aHHbIX AaHHbIX B NEYATHbIX U 3NEKTPOH-
HbIX M34aHMAX. B cyyasnx, Korga HEBO3MOXKHO CKPbITb IMYHOCTb
naumeHTa (potorpadmm nnacTMYeCKUX onepaumi Ha auue u
T.4.), aBTOpbl 06A3aHbl NPEAOCTaBUTb NUCbMEHHOE MHOOPMU-
pOBaHHOE COIIacKe NaLMEHTa Ha PacnpoCTPaHeHWe MHpopma-
LMK ¥ yKa3aTb 06 3TOM B cTaTbe (nprmep obopmieHmnsa cornacus
CM. Ha caliTe )ypHana). B aKcnepumeHTanbHbIX paboTax ¢ uc-
nonb30BaHUEM 1abOPATOPHBIX KMUBOTHbIX 06A3aTENbHO AaéTcA
MHGOPMaALMA O TOM, YTO COAEPIKaHME U Mcnonb3oBaHue Nabo-
PaTOPHbIX }KMBOTHbIX NPY NPOBEAEHMUMN UCCEA0BAHNA COOTBET-
CTBOBA/NIO MEXAYHAPOAHbIM, HaLMOHaNbHbIM NpaBWAam Wan
’Ke MpaBMaamM No 3TUYECKOMY OBPALLEHMIO C KMUBOTHBIMU TOTO
YYpexaeHus, B KOTOPOM BbiNosHeHa paboTa. B KoHUe pasgena
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[aéTtca nogpobHoe onuncaHMe METOA0B CTaTUCTUYECKOW 0bpa-
60TKM U aHaNM3a maTepuana.

Pasgen «Pe3ynbTaTbl» JOMKEH KOPPEKTHO M LOCTAaTOMHO Mog-
POBHO OTpaKaTb Kak OCHOBHOE COAEpMaHWe MCCAeAO0BaHwiA,
TaK M WX pesynbtatbl. [1a 60blei HarAgHOCTA NONYYEHHbIX
[aHHbIX nociesHue LenecoobpasHo NpesoCcTaBATL B BUAE Ta-
6/11LL, M PUCYHKOB.

B pasgene «O6CyKAeHWe» pPe3y/bTaTbl, NOSYYEHHbIE B XO4E UC-
CNef0BaHMA, C KPUTUYECKMX NO3ULMIA AONKHDI BbITh 06CYM™ae-
Hbl M NPOAHAIN3MPOBaHbI C TOUKM 3PEHUSA UX HAYYHOI HOBM3HbI,
NPaKTUYECKOM 3HAUMMOCTM M COMOCTaBAEHbI C YXKE U3BECTHBIMU
[laHHbIMW APYrMX aBTOPOB.

BbIBOAbI [O/MKHbI BbITb TAKOHUYHBIMK M YETKO cHOpMynnpo-
BaHHbIMW. B HWMX 4,0/MKHbI BbITb AaHbl OTBETbI HA BONPOChI, NO-
CTaB/IeHHble B LW M 3afadax UCCAeA0BaHUA, OTPaXKeHbl 0C-
HOBHble MOJyYeHHble Pe3yNbTaTbl C YKAa3aHUEM UX HOBU3HbI U
NPaKTUYECKOMN 3HAUMMOCTH.

CnegyeT MCNob30BaTh TONbKO OBLLENPUHSATbIE CUMBO/LI U CO-
KpalleHus. Mpy 4acTom MCMONb30BaHUK B TEKCTE KaKMX-TM60
C/IOBOCOYETAHUI OOMYCKAETCA UX COKpalleHWe B Buae abbpe-
BMaTYypbl, KOTOpPas Npu NepBOM YNOMUHaHUM OAETCA B CKOO-
Kax. COKpalleHMa B Ha3BaHMM MOXKHO MCMOb30BaTb TONBbKO B
UCKNIOUMTENbHDBIX CydanX. Bce ¢usnyecKkme BesMUMHbI Bbipa-
KaloTcA B eauHuLax MexayHapogHov Cructemsl (CU). Jonycka-
€TCA YNOMMHaHWE TONbKO MEXAYHAPOAHbIX HeMaTeHTOBAaHHbIX
Ha3BaHMIA IEKAPCTBEHHbIX NPEnapaTos.

CnMCOK UCNO/b30BAHHOM IMTepaTypbl 0pOpPMAAETCA B COOTBET-
cTBuuK ¢ TpebosaHnamm Vancouver style (https://www.imperial.
ac.uk/media/imperial-college/administration-and-support-
services/library/public/vancouver.pdf). CokpalieHua B Ha3Ba-
HUW KYPHaNOB NpPUBOAATCA B cooTBeTcTBMM C Index Medicus.
06s3aTeNbHO yKa3blBalOTCA GaMUAMKM U MHULMANbI BCEX aBTO-
pos.. Mpu KonndecTse e aBTOpoB 6Hosee LWeCTU AoMnycKaeTca
BCTaBKa [M ap.] uaum [et al.] nocne nepeuncneHms nepsbIx WeCTu
aBTOpOB. HeobXxoaMMO TaKKe NpPefoCTaBUTb CNUCOK UTepaTy-

HANPABNEHUE PYKOMUCHU

B pefaKkumMio HampaBAAloTCA ABa 3K3emniapa pykonucu. O6s-
3aTeNbHOW AB/IAETCA OTNPaBKa TEKCTa CTaTby, rpadmyecknx ma-
TepuanoB M CONPOBOAUTENbHBIX LOKYMEHTOB Ha 3/1EKTPOHHbIN
afpec XKypHana avicenna@tajmedun.tj

CTaTbM NMPUHMMAIOTCA PeAaKLMEN NPU HaNUYMKM HanNpPaBieHWs
YUPEXKAEHWA U BU3bl pyKOBOAWTENA (Mpumep odopMaeHns Ha-
MPaB/EHMA CM. Ha CalTe XKypHana).

MpW HanpaBAEHUM B PeLaKLMIO KypHana PYKONUCK CTaTbK K Mo-
CNefHel npunaraeTcs conpoBoAnTeNbHOE NUCLMO OT aBTOPOB,
rae [OMKHbI BbITb OTPAKeHbI Cedytolme MOMEHThI (Mpumep
0bopMNEHNS CONPOBOAWTENBHOMO MUCbMA CM. Ha CaiTe Xyp-
Hana):

MHULMAbI U GaMuanM aBTopoB

Ha3BaHWe CTaTbU

15.

16.

17.

pbl B aHIMIACKOW TPaHCAUTEPALMK (NpUMep TpaHCAUTEpaLLMK
CM. Ha CalTe XypHana). B KypHane MPUHATO MCNONb30BaTb
ctunb TpaHcautepauun BGN (https://translit.net/ru/bgn/) nam
BSI (https://translit.net/ru/bsi/). Hymepawms cCbIIOK NPUBOANT-
CA B COOTBETCTBUM C 04EPEAHOCTBIO LUUTUPOBAHMA B TEKCTE, HO
He B anpaBUTHOM NopszKe. MopAaKOBble HOMEpPA CCbIIOK AatoT-
€A B KBagpaTHbIX CKobKax (Hanpumep: [1, 2], uam [1-4], nam [3,
5-8]). B opurMHanbHbIX CTaTbsX PEKOMEHAYETCA LLMTMPOBATh He
meHee 15 1 He 6onee 30 UCTOYHMKOB, B 0630pax NUTEPATYPbI —
He Bonee 50. CcblNkM Ha aBTopedepaTthbl, AUCCEpPTaLMM, TE3UCHI
1 CTaTbM B Hay4HbIX COOPHUMKaX, y4ebHO-MeToaNYECKME PaboThI
B CTATbAX He gonyckatoTcs. CCbIIKM Ha HOPMATUBHbIE JOKYMEH-
Tbl AONKHbI ObITb AaHbI B BUZE CHOCOK, 6€3 BK/IOYEHNS WX B CNK-
COK nTepaTypbl. OTBETCTBEHHOCTb 3@ NPaBU/IbHOCTb U MOHOTY
BCEX CCbI/IOK, @ TaKKe TOYHOCTb LIUTUPOBAHMA NEPBOUCTOYHMKOB
BO3/10)KeHa Ha aBTopoB (Mpumep odopmneHuns Gubanorpadu-
UECKOTO CMMCKa CM. Ha CaliTe XypHana).

Cnepyet cobntofatb NpaBOMNUCaHWUE, MPUHATOE B XKypHane, B
yacTHoCTH, 0bs3aTeslbHoe 0603HaYeHMe BYKBbI «E» B COOTBET-
CTBYHOLLMX COBAX.

TabnuLbl LONKHDBI BbITb Pa3MeLLEHbI B TEKCTE CTaTbW HEMOCPes-
CTBEHHO MOC/E YNIOMUHAHWA O HWUX, MPOHYMEPOBaHbI U UMETb
Ha3BaHWe, a Npy HeoHBXOAMMOCTM — MOACTPOYHBIE NPUMEYAHUS.
Tabnuupl goMKHbI 6bITb HabpaHbl B popmate Microsoft Office
Word 2007.

WMNNoCTpaTUBHbIN MaTepuan (Gpotorpadum, pUCYHKM, YepTeEKHM,
AMarpammbl) AOMKEH 6biTb YETKUM M KOHTPACTHbIM U MPOHY-
MEpPOBaH B COOTBETCTBUM C MOPALKOM LUTUPOBAHMA B TEKCTE.
[unarpammbl He06X0AMMO NPELOCTaBAATb KaK B BUAE PUCYHKA B
TEKCTE, TaK U B 31IEKTPOHHOM BapuaHTe, OTAeNbHbIMU daitnamu
B popmate Microsoft Office Excel. B nognucax K MmukpodoTto-
rpadmam cnegyeT yKasaTb METOL OKPACKM U yBeNNYEHUe. dnek-
TPOHHbIE BEPCUM MAHOCTPALMIA AONKHbI BbITb NPEAOCTaBAEHbI
B BUAE oTaenbHbIx painos popmata TIFF uam JPEG ¢ paspelue-
Huem He meHee 300 dpi npu AnHeiHOM pasmepe doTorpadum
He meHee 80x80 mm (okono 1000x1000 nuKceneit).

MHbOPMALWMA O TOM, YTO CTaTbA He Bblna paHee onybaMKOBaHa,
a TaKxKe He NpeACTaBeHa APYroMy KypPHaNY AR PAaCCMOTPEHUA
1 ny6anKaumm

0693aTenbCcTBO aBTOPOB, YTO B Cy4ae NPUHATUA CTaTbU K NeYa-
TH, OHN NPEAO0CTaBAT aBTOPCKOE NPaBo U3adaTento

NoATBEPKAEHWE TOTO, YTO aBTOPbI 03HAKOMJIEHBI C JOTOBOPOM
1 [3K0T CBOE COMIacue NoAMMUCaTh YKa3aHHbIV JOroBOp OAHOMY
13 BbIOPAHHbIX M3 X YKC/Ia aBTOPY

3anB/ieHne 06 oTCyTCTBUM GUHAHCOBBIX U APYTUX KOHPIMKTHBIX
MHTEpecoB

CBMAETE/NbCTBO O TOM, YTO aBTOPbI HE MONYYAIN HUKAKUX BO3-
HarpasKAeHWn HK B Kakoi popme oT dupm-npoussoauTenei, B
TOM YMCNIe KOHKYPEHTOB, CMOCODOHbIX OKa3aTb BAUAHWE Ha pe-
3y/bTaTbl paboThl

MHbOPMaLWA 06 yyacTMM aBTOPOB B CO3A4aHWM CTaTby



Ipasura opopmaeHus XypHAALHOIX nYOAUKAU U

nognucn Bcex aBTopos

Hapsagy c BbillenepeyncneHHbIMU JOKYMEHTaMM aBTOPbI JOK-
Hbl NPEAOCTaBUTL NOAMMCAHHbIA AOrOBOP O Nepesaye usgare-
N0 CBOMX aBTOPCKMX npas (npumep oGopmMaeHna 4oroBopa CMm.
Ha caiiTe KypHana)

MoPAAOK PELLEH3UPOBAHUA N NYBJINKALUMN

MepBuUYHas 3KCMepTM3a PYKOMWUCEN OCYLLECTBIAETCA OTBET-
CTBEHHBIM PEAKTOPOM }KypHana. Mpu 3ToM paccMaTpuBatoTCs
COMPOBOAMTE/IbHbIE [LOKYMEHTbI, OLEHUBAETCA COOTBETCTBUE
Hay4yHOM CTaTby NPodUALD KypHana, NpaBuaam opopmaeHus
U TpeboBaHMAM, YCTAaHOBNEHHbIM PeAaKLUMel KypHana, ¢ Ko-
TOPbIMU MOXKHO O3HAaKOMMUTBCA Ha OPULMANbHOM caiTe (Www.
vestnik-avicenna.tj). Mpu cOOTBETCTBAM YKa3aHHbIX [JOKYMEH-
TOB HaCTOAWMM TpebOBaHMAM MOCTYNMBLUME CTaTbW NPOXOAAT
MPOBEPKY B CUCTEME «AHTUMAATMAT» WU APYIMX aHANOTUYHBIX
MOMCKOBbIX cucTemax. Mpu 0bHapYKeHUM naarmata uam Bbise-
JIEHUM TEXHUYECKMX MPUEMOB MO €0 COKPbITUIO, CTaTbU BO3Bpa-
LLLAIOTCA aBTOPaM C 06bACHEHWEM NPUYMHBI BO3BPaTa. B cnyyae,
€CNN NnarvaT obHapy)KeH B y:Ke onyb/MKOBaHHOM CTaTbe, Ha
CTpaHMLAX caifTa «BeCTHMK ABWLEHHbI» AAETCA COOTBETCTBY-
towan nHpopmaums. NMPUHATbIE K PACCMOTPEHUIO CTaTbk (Npu
YHUKaNbHOCTW TeKCTa He Hue 80%) OTNpaBAAoTCA Ha peLeH-
3UI0 HE3aBUCUMbIMM 3KCMEPTamu. PeleH3eHTbl HasHauatoTcs
PEeAaKLMOHHOM Konnernel xypHana. B »ypHane npuHaTo oa-
HOCTOPOHHEE CNenoe peLeH3npoBaHue. PefaKkuma BbiCbiiaeT
peLeH3nM aBTopam PYKOMMUCEN B 3NEKTPOHHOM MW NUCbMEH-
HOM Buae 6e3 yKasaHua Gammanm cneuyanucra, NpoBoamMBLLE-
ro peLieH3upoBaHue. B cnydae, Korga umeet mecto npodeccuo-
Ha/IbHbIN KOHQ/IMKT MHTEPECOB, B COMPOBOAUTENILHOM MUCbME
aBTOPbI MMEIOT NPABO YKa3aTb MMEHA TeX CMELMANNUCTOB, KOMY,
MO UX MHEHWIO, HE CNIeAYET HAaNPaBATb PYKOMMUCh HA PELIEH3MIO.
[JaHHas uHpopmaumua ABNAETCA CTPOTO KOHOUAEHLMANbHOW U
NPUHUMAETCA BO BHUMAHWE pefakuyeid Npu opraHusaLum pe-
LleH31poBaHuA. B ciiydae oTKasa B MybaMKauMm CTaTbu penak-
LA HanNpaB/fET aBTOPY MOTUBMPOBAHHBIIN OTKa3. Mo 3anpocam
3KCMepPTHbIX COBETOB PefaKuusa rotoBa MpeaocTaBuTb KOMWUM

5.

10.

PyKommcH, He COOTBETCTBYIOLLME NPaBMNAM, PeaaKLmMei He npu-
HMMAIOTCA, 0 YEM MHDOPMUPYIOTCA aBTOPbI. Mepenucka ¢ aBTo-
PaMM OCYLLECTBAAETCA TO/IbKO MO 3/1IEKTPOHHOI MovTe.

peLeH3nii B BAK. PeuieH3nn B pexxmme 3aKpbITOro A0ocTyna pas-
MelLLatoTea Ha naatpopme PUHLL,

Pepakuma MmeeT NpaBo coKpaLLatb Ny6anKyemble matepuanbl v
afanTMPoBaTb UX K pyBpMKam )ypHana.

MpY NONOXKUTENBHOM pELIEHUU PefKoAneru o nybavkauum
CTaTbW OHa HaNpaBAAeTCcA ANA NONHOTEKCTOBOro nepeBofa Ha
aHIMICKIIA A3bIK. [locne ocyLecTBNeHNA NepeBoAa TEKCT PYKO-
n1cK, a ToYHee eé nepeBogHasA Bepcus, NOBTOPHO NnoasepraeTca
MPOBEPKe Ha MarnaT (04Ha M3 aHI0A3bIYHbIX BEPCUI NULEH-
3MOHHBIX NPOrPamMmm NPOBEPKU TEKCTOB Ha YHUKaNbHOCTb). Mpw
YHWKanbHOCTK TekcTa 80% U BblLLe CTaTbA OTNPABAAETCA Ha BEP-
CTKY.

Bce npeactaBneHHble paboTbl, NPY COOTBETCTBUM UX HACTOALLMM
TpeboBaHWAM, NyBMKYIOTCA B )ypHane becnnaTtHo. PeknamHble
nybAuKaumu, a TakxKe cTaTb, GUHaHCUpyeMble drpmamu-npo-
U3BOOUTENAMM U/MAN WX SUCTPUBBLIOTEPAMM, K PACCMOTPEHMIO
He NPUHMMALOTCA.

Mocne 3aBepLUeHUst BEPCTKM KypHana 3/1EKTPOHHbIE BEepcUM
Bcex cTatei B popmate PDF fOCTynHbI Ha caifTe U3gaHus.

B ogHOM HOMepe KypHasa MOXeT bbiTb onybankoBaHo He 6o-
Nee 2 pabot ogHoro aBTopa.

MaKkcMmanbHOe KONMYecTBO aBTOPOB B CTaTbe — He 6onee 6.

He NpyHMMAtOTCA K PaCCMOTPEHUIO PYKOMMUCH, Fae Cpeay aBTo-
poB GpurypupytoT Gamuanm CTyaeHTOB.

Panee OI'Iy6)'IMKOBaHHbIe B APYrnxX n3faaHUAxX Ctatb HE NPUHU-
MaltoTCA.

3a NpPaBUAbHOCTb NPUBEAEHHbIX JaHHbIX OTBETCTBEHHOCTb HECYT
aBTOPbIl. ABTOPCKME MaTepuasbl He 06A3aTe/IbHO OTPAKatOT TOY-
KY 3peHus pesKonnerum.
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