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BHEJAPEHUE CUICTEMEI MEHE/J)KMEHTA KAUYECTBA B MEAULIMTHCKON
OPIAHMBAIINN: SWOT-AHA N3

.B. BUHOTPAAOBA!?, .B. ITTETPOB'?, H.E. HOBOCEAOBA!, A.A. AIbBMYXAMETOB*%, ®.C. TIETPOBA?

1 TlepuHaTaAbHBI II@HTP, I7[0Lu1<ap—OAa, Pecrry6amnka Mapwuit Da, Poccniickas Pegepans

2 Kadeapa neanarpun, Uysarckuit rocyaapcrBeHHbIi yHusepenteT um. VI.H. Yapsanosa, Yebokcapsr, Uysamckas Pecriybanka, Poceniickas ®eaepariust

3 Kadeapa dpyHaaMeHTaAbHOI MeAUIHbL, Mapuiickiii rocyapcTBeHHbLT yHuBepcutet, Vomkap-Oaa, Pecriy6anka Mapuit D24, Poccuitckas ®eseparys

4 Kapeapa 0BIIECTBEHHOTO 340pOBbs I OPraHM3ALINI 34PaBOOXpaHEHIs, KasaHCKIiT roCy AapCTBeHHBI MEANIIMHCKIIT yHuBepcuTet, Kasans, PecriyGanka
Tarapcran, Poccuiickas ®eaeparus

5 Hayuno-kannuaecknii eHTp MPerM3MOHHOM 1 pereHepaTUBHON MeAUITHEI VIHcTuTyTa (byHAaMeHTaALHOIZ Meanumusl 1 6noaornu, Kaszancknit (ITpusoax-
ckuit) pegepaabubiit ynusepcuret, Kaszann, Pecriybanka Tatapceran, Poccniickas Peaeparys

Llenb: onpeaenvtb cubHble U cnabble CTOPOHbI, BO3MOXHOCTM U YTpo3bl A/1A ycrnewHoro GyHKLMOHUPOBaHWA MeprHaTanbHoro LeHTpa Pecnybimnku
Mapwii 3n B ycnoBusax paspaboTku, BHeAPEHUA U NoaAepKaHWA paboTocnocoBHOCTU CUCTEMBI MEHEKMEHTA KauecTsa.

Matepuan u metoapl: 66110 NPOBELEHO aHOHUMHOE aHKETUPOBAHME NepPCOHaNa MeAULMHCKOM OpraHu3aumm B Konnyectse 59 yenosek (06bEM Bbl-
6opku onpenenéH no metoamke K.A. OtaenbHoBow, p<0,05). AHKeTa BK/tOYana BOMPOCh! A7 OLEHKU MHEHUA COTPYAHUKOB O BO3SMOMKHbBIX CU/IbHbIX
1 cNabblx CTOPOHAX, @ TaKKe O BO3MONHOCTAX U Yrpo3ax 4na yupexaeHus. NoMUMO NpeasioxKeHHbIX OTBETOB, PECMOHAEHTbI MOTW NPEA/IOKUTL
cobCcTBEHHbIe BapuaHTbl peleHns npobaem. PesynbtaTbl 6b1a1 06paboTaHbl METOAAMM ONUCATENbHOW CTAaTUCTUKM.

Pe3ynbTathl: cocTaBneHa maTtpuua SWOT-aHanu3a, BKAOYAIOLWAA CUNbHbIE (MOPALKM OKa3aHUA NOMOLLM, KAMHWUYECKMe pekomeHaaumum (64,4%; AN
64,0-64,8), paspaboTka 1 MCMO/b30BaHUE CTAHAAPTHbBIX ONEPaLMOHHbIX Npoueayp, anroputmos (59,3%; AW 58,9-59,8), paboTa B MeANULMHCKON n
nabopatopHoi cuctemax (50,8%; [N 50,4-51,3), cucTema KOHTPONA KayecTsa, BpayebHan komuceua (42,4%; AN 41,7-43,1)) v cnabble CTOPOHBI (cna-
6an maTepuanbHan 6asa (49,2%; AN 48,5-49,8), cnabble megMLUMHCKan 1 nabopaTopHas cuctemsl (59,3%; AW 58,6-60,0 u 45,8%; AN 44,8-46,7, co-
OTBETCTBEHHO)), BO3MOXHOCTH (LndpoBble TexHonornm (49,2%; N 48,3-50,0), 3anHTepecoBaHHOCTb pyKoBoACTBa (62,7%; M 62,5-62,9), 0byyeHue
COTPYZAHWUKOB KOHTpoAto KavecTtsa (50,8%; AM 50,5-51,2), 3anpoc Ha KayecTBo v 6e3omacHoCTb OT nauueHTos (50,8%; AW 50,3-51,4), cnepoBaHue
KNIMHUYECKMM pekomeHgaumam (52,5%; AN 52,0-53,1)) u yrpossl (MeauumHcKas cuctema, GyHKLMOHMPYHOLLAA HeHaa/iexalumm obpasom (67,8%; AN
67,1-68,5), HopmaTBHas 6asa nNo KOHTPoto KauecTsa (47,5%; M 46,7-48,3) v pacxogHble maTepuansi (42,4%; OV 41,7-43,1)).

3ak/loueHmne: onpegeneHsl yrposbl (3 cpeaHeit 3HaUMMOCTH) U BO3MOXKHOCTM (1 cpesHeit, 4 BbICOKOM 3HAYMMOCTH), a TaKKe cnabble (3 cpeaHeit 3Ha-
UMMOCTH) M CUAbHBIE CTOPOHDI (2 BbICOKOW 3HAYMMOCTH) ANA YCNewWwHoro GyHKLMOHUPOBAHNUA MEAMLIMHCKO OpraHu3aLum, KoTopble Bbian yuTeHb! B
cTaHaapTe «PyKOBOACTBO MO KayecTsy» U NAaHUPOBAHUN AEATENbHOCTM.

KnioueBble cnoBa: cucmema meHeOHMeHMa Ka4ecmea, MeduyUHCKAA Op2aHU3aYUA, MPOYECCHAA MOoOesb yrpasneHus, be3onacHocme meduyuHcKol
deamenvHocmu, SWOT-aHanu3

I Ona uutuposaHua: BuHorpagosa VB, NMetpos UB, HoBocénosa HE, AnbmyxameTos AA, Metposa ®C. BHeagpeHWe cUcTEMbI MeHeAKMEHTa Ka4ecTBa B Meau-
LIMHCKOM opraHu3auuu: SWOT-aHanus. BecmHuk AsuyeHHsl. 2023;25(1):10-21. https://doi.org/10.25005/2074-0581-2023-25-1-10-21

INTRODUCING A QUALITY MANAGEMENT SYSTEM IN A MEDICAL
ORGANIZATION: SWOT ANALYSIS

L.V. VINOGRADOVA'> LV. PETROV'?, N.E. NOVOSYOLOVA!, A A. ALMUKHAMETOV*5, F.S. PETROVA?

1 perinatal Center, Yoshkar-Ola, Republic of Mari El, Russian Federation

2 Department of Pediatrics, LN. Ulyanov Chuvash State University, Cheboksary, Chuvash Republic, Russian Federation

3 Department of Fundamental Medicine, Mari State University, Yoshkar-Ola, Republic of Mari El, Russian Federation

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

5 Scientific and Clinical Center for Precision and Regenerative Medicine, Institute of Fundamental Medicine and Biology, Kazan (Volga Region) Federal
University, Kazan, Republic of Tatarstan, Russian Federation

Objective: To determine the strengths and weaknesses, opportunities and threats for the successful functioning of the Perinatal Center of the Republic
of Mari El in the context of the development, implementation and maintenance of the quality management system.

Methods: An anonymous survey was conducted among the staff of a medical organization in the amount of 59 people (the sample size was determined
by the method of K.A. Otdelnova, p<0.05). The questionnaire included questions to assess the opinion of employees on possible strengths and
weaknesses, as well as opportunities and threats for the institution. In addition to the suggested answers, the respondents could offer their own
solutions to the problems. The results were processed using descriptive statistics.

Results: A SWOT analysis matrix was compiled, including strengths (orders of care, clinical recommendations (64.4%; Cl 64.0-64.8), development and
use of standard operating procedures, algorithms (59.3%; Cl 58.9-59.8), work in medical and laboratory systems (50.8%; Cl 50.4-51.3), quality control
system, medical commission (42.4%; Cl 41.7-43.1)) and weaknesses (weak material base (49.2%; Cl 48.5-49.8), weak medical and laboratory systems
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(59.3%; Cl 58.6-60.0 and 45.8%; Cl 44.8-46.7, respectively)), opportunities (digital technologies (49.2%; Cl 48.3-50.0), management commitment
(62.7%; Cl 62.5-62.9), employee training in quality control (50.8%; Cl 50.5-51.2), request for quality and safety from patients (50.8%; Cl 50.3-51.4),
adherence to clinical guidelines (52.5%; Cl 52.0-53.1)) and threats (medical system not functioning properly (67.8%; Cl 67.1-68.5), regulatory framework
for quality control (47.5%; Cl 46.7-48.3) and races consumables (42.4%; Cl 41.7-43.1)).

Conclusion: Threats (3 of medium significance) and opportunities (1 of medium significance, 4 of high significance), as well as weaknesses (3 of
medium significance) and strengths (2 of high significance) for the successful functioning of a medical organization, which were taken into account in
the standard "Guidelines for quality” and activity planning.

Keywords: Quality management system, medical organization, process management model, medical activity safety, SWOT-analysis

For citation: Vinogradova IV, Petrov IV, Novosyolova NE, Aimukhametov AA, Petrova FS. Vnedrenie sistemy menedzhmenta kachestva v meditsinskoy organizatsii:
SWOT-analiz [Introducing a quality management system in a medical organization: SWOT analysis]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(1):10-21. https://

doi.org/10.25005/2074-0581-2023-25-1-10-21

BBEAEHMUE

Yn0BNeTBOPEHHOCTb NaLMEHTa KaYeCTBOM OKa3aHWA MeauLMH-
CKOM MOMOLLM — MHOTOGaKTOPHOE NOHATUE U OCHOBOMOAAratoLLee Ha-
npaB/eHve feATebHOCTU MeAULMHCKOW opraHu3aumm [1-4].

OZHUM 13 3N1eMEHTOB, BXOAALLMX B MOHATUE KYAOBNETBOPEHHOCTL
nauueHTa», aensetca obecneveHue ero HesonacHocTv. besonacHocTb
naLMeHTa BK/IKOYAET B cebA MHOKECTBO HaMpaBAEHWIA: XMpypruyec-
Koe, anuaemmnonornyeckoe, NPoGUNaKTMKa najeHunn, naeHTuduka-
UMA JIMYHOCTU NaumMeHTa v T.4. [5-8]. [JaHHble HanpaBneHua bbinu
oTobparkeHbl B Npukase MuUHUCTEPCTBa 34paBoOXpaHeHnsa Poccuin-
ckolt ®epepaumnn (MuH3gpas Poccum) M NPaKTUYECKMX PEKOMEHa-
umax GepepanbHoit cnyK6bbl No Haa30py B chepe 34paBOOXpPaHEHUA
(PocsppaBHaa30p) No BOMpoOcam BHYTPEHHEro KOHTPOAA KauecTsa
(BKK) 1 6e3onacHocT meamumHcKom geatensHoctv (BMA) [9-11]. B
HacToALLee BPeMsA NOHATUA «6e30NacHOCTb MEAULMHCKOW AeATeb-
HOCTU» U KKaYeCTBO MeMLIMHCKOM MOMOLLMY» TECHO CBA3aHbI [12].

BKK 1 BM/L, moryT paccmaTpuBaThCA Kak COCTaBHOM 3/1EMEHT CH-
CTeMbI MeHeAXMeHTa KayecTBa (CMK) B MeAMUMHCKOW OpraHu3aLmu.
Ho, ecnn BKK n BM/, pernameHTMpOBaHbI Npukazom MuH3sgpasa Poc-
cuu, To CMK aBnsetca 406pOBO/BbHBIM MHCTPYMEHTOM YMpaBaeHuA.

Mogenb CMK B MeMLMHCKON OpraHu3aLym MOXeT ObiTb Npes-
CTaB/€Ha NpoLeccamu, KOTOpble TECHO B3aMMOCBA3aHbl MEXAY CO-
6oii:

1. Mpoueccbl ynpaBneHUs MeAWLMHCKOW OpraHu3aumeit

(cTpaTermyeckoe niaHUpoOBaHME)

2. TpoLecchbl *W3HEHHOTO UMKNa (NpodunakTuyeckas, au-
arHocTM4yeckas M nevebHan AeATeNbHOCTb, TaKTUYeCKoe
NAaHMpoOBaHWe U T.4.)

3. BcnomoratenbHble (obcnyxkuBatowme) npouecchbl (GUHaH-
CMpOBaHKWE, KagpoBoe obecneyeHne, MeToabl «LUMPpPoBO
9KOHOMMKMN» U T.4.)

4. AHanuTU4ecKkuid mpouecc (aHanus, ynyylleHue, BHYTPeH-
HUe ayauTbl, YA0BNETBOPEHHOCTb MALMEHTA, MOHUTOPUHT
npoueccos n 1.4.) [13].

Takum 06pasom, MeAMLIMHCKAA OpraHM3aLma — 3TO CIOKHOOP-
raHW30BaHHbIM MeXaHU3M, COCTOALLMI U3 B3aMMOCBA3aHHbIX NPOLLeC-
COB.

Mpwv noctpoeHnn CMK cnepyeTt yuuTbiBaTh CUAbHbIE U Clabble
CTOPOHbI, BO3MOXHOCTU U Yrpo3bl OPraH13aLym, YTO NO3BONAET KOP-
PEKTHO OonpeAenaTb Lenu WU 3adayu, NAaHUMpoBaTb AeATeNbHOCTb
opraHvsaumu. B Hactosllee Bpema ANA 3TOrO UCMOAb3YeTCA MEeTop,
CTpaTernyeckoro NNaHMPOBaHUA, 3aK/I0YAIOLLMIACA B BbIABNEHUM paK-
TOPOB BHYTPEHHEN W BHELLHEH cpesbl OPraHW3aLmm U pasgeneHnm ux
Ha ueTbipe KaTteropuu: Strengths (cunbHble cTopoHbl), Weaknesses

INTRODUCTION

Patient satisfaction with the quality of medical care is a mul-
tifactorial concept and a fundamental activity of a medical orga-
nization [1-4].

One of the elements included in the concept of "patient
satisfaction" is to ensure his safety. Patient safety includes many
areas: surgical, epidemiological, fall prevention, patient identifi-
cation, etc. [5-8]. These areas were reflected in the order of the
Ministry of Health of the Russian Federation (Ministry of Health
of Russia) and the practical recommendations of the Federal Ser-
vice for Surveillance in Healthcare (Roszdravnadzor) on internal
quality control (1QC) and safety of medical activity (SMA) [9-11].
Currently, the concepts of "safety of medical activity" and "quali-
ty of medical care" are closely related [12].

1QC and SMA can be considered as an integral element of
the quality management system (QMS) in a medical organization.
But, if IQC and SMA are regulated by the order of the Ministry of
Health of Russia, then the QMS is a voluntary management tool.

The QMS model in a medical organization can be represent-
ed by processes that are closely interconnected:

1. Medical organization management processes (strategic

planning)

2. Life cycle processes (preventive, diagnostic and thera-

peutic activities, tactical planning, etc.)

3. Auxiliary (servicing) processes (financing, staffing,

methods of "digital economy", etc.)

4. Analytical process (analysis, improvement, internal au-

dits, patient satisfaction, process monitoring, etc.) [13].

Thus, a medical organization is a complex mechanism con-
sisting of interrelated processes.

When building a QMS, one should take into account the
strengths and weaknesses, opportunities and threats of the or-
ganization, which allows you to correctly determine the goals and
objectives, plan the organization's activities. Currently, a strategic
planning method is used for this, which consists in identifying the
factors of the internal and external environment of the organiza-
tion and dividing them into four categories: Strengths, Weakness-
es, Opportunities, Threats, i.e. SWOT analysis [14, 15].

PURPOSE OF THE STUDY

Determine the strengths and weaknesses, opportunities
and threats to the successful functioning of the State Budgetary
Institution of the Republic of Mari El "Perinatal Center" (GBU RME
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(cnabbie cTtopoHbl), Opportunities (BosmoxkHocTH), Threats (yrpossi),
T.e. SWOT-aHanus [14, 15].

LLENb UCCNEAOBAHMA

OnpesennTb cubHble U cnabble CTOPOHbI, BO3MOMHOCTU W
Yrpo3bl ycnewHoro GyHKLMoHMpoBaHuA focyaapcTBeHHOro broaeT-
HOro yupexaeHua Pecrnybavkn Mapuid 9n «MepuHaTanbHbIN LEHTP»
(TBY PM3 «MepuHaTanbHbIi LEHTP») B YCNOBUAX pPa3paboTku, BHe-
LPEHNs 1 NoaaepsKaHnA paboTocnocobHOCTU CUCTEMbI MEHEKMEH-
Ta KayecTsa.

MATEPUAN U METOAbI

bblno npoBeaeHO aHOHMMHOE aHKETUPOBAHUE MeAULIUHCKOIO U
dapmauesTuyeckoro nepcoHana Y PM3 «MepuHaTtanbHbIi LeHTP»
B KonimyecTse 59 yenosek (06bEM BbIGOPKM onpeaenéH no MeToamnke
K.A. OTaenbHOBOW, ypoBeHb 3HauMmocTu (p<0,05)).

AHKeTa BK/Ito4ana 6 pasgenos:

1. [JonxHocTb (Bpay/npoBr30p; CpeaHuit MeauLMHCKUIA nep-

COoHan)

2. Crax B 34paBOOXpaHeHUn
3. CunbHble CTOPOHBI

4. Cnabble CTOPOHbI

5. BosmoxHoctu

6. Yrposbl

Bonpocbl aHKeTbl BK/IHOYaAW BapuaHTbl (MPUMEPHDIN NepeyeHb
onpegensanca no paboram UeaHoea W.B., 2020; no utoram nposeae-
HUWA CTPaTerMYecKkmx Ceccuil PyKoBOACTBA) CUABLHOM U cnaboli CTOPOH,
BO3MOMHOCTEW U Yrpo3, TaKKe NepcoHan Mor NPeaioKUTb CBOW Ba-
pyaHTbl. Kaxkaplil BapuaHT npesnaranocb OLEHWTb Ha 3HAYMMOCTb
(o1 0 no 10 6annoB) M BO3MOMKHOCTb PEANM3aLMM NO LWKane (HWU3Kan,
CPEeaHAs 1 BbICOKaA).

KonmyecTBeHHble MOKasaTe/M OLEHWBANNUCL Ha NpeaMeT co-
OTBETCTBMUA HOPMA/SbHOMY PACNpeeNEHNIO C MOMOLLBIO KpUTEPUA
Konmoroposa-CmupHoBa. Tak Kak HOpmanbHOe pacnpegeneHve
OTCYTCTBOBA/O, TO KOIMYECTBEHHbBIE AaHHbIE ONUCHIBANNUCDH C MOMO-
wbto meauaHbl (Me) n HUXHero 1 BepxHero kBapTunei (Q1-Q3). Ka-
YEeCTBEHHbIE NOKasaTenu bblAn NpeacTaBeHsl B Buae fonei n 95%
foBepuTenbHoro uHTepsana (4N). HanpasneHue u TecHoTa Koppe-
NALMOHHOW CBA3W MEXAY ABYMS KONMYECTBEHHBIMM NMOKA3aTENAMM
OLLEHMBA/IUCb C MOMOLLBIO KOIQOULMEHTA PaHTOBOM KOppensauum
CnupmeHa. MNporHocTUyeckas MOAE/b, XapaKTEPU3YHoLLan 3aBUCK-
MOCTb KOMYECTBEHHOM nepemeHHol oT GaKTopoB, paspabaTbiBa-
Nacb C MOMOLLbI MeToga AunHelHoi perpeccun. Mpu obpaboTtke
pe3ynbTaToB aBTOPbl MCMob30Banu nporpammy StatTech (Bepcua
2.8.8).

PE3YNbTATDI

CTpyKTypa pecnoHAEeHTOB cocToana u3 23 Bpayel, 2 NpoBu3o-
pOB 1 34 COTPYAHMKOB M3 YACNA CPESHEro MeAULMHCKOro NepcoHana.
Mpu aHanu3e cTaxa paboTbl ObII0 YCTaHOB/IEHO, YTO Hanbo bLLEe KO-
JINYECTBO aHKETUPOBAHHBIX COTPYAHMKOB 0bnafaet craxem paboTbl
11-20 ner (Tabn. 1).

Cpegy cunbHbIX CTOpPoH FBY PM3 «[llepuHaTaNbHbIA LEHTP»
(Tabn. 2) no pesynbTaTam aHKETUPOBAHUA MOXHO BbIAE/UTL CNeay-
folMe: «cnefoBaHe NOPAAKAM OKa3aHUA MOMOLLM, KAMHUYECKUM
pEKOMEHIALMAM, CTaHAAPTaM (CMbHaA cTopoHa 1)», «pa3paboTka u
MCNONb30BaHME CTaHAAPTHbIX ONepaLLMoHHbIX npoueayp (COM), anro-
PUTMOB, PEINIAMEHTOB U UHCTPYKLMI (cubHas CTOpoHa 2), «paboTa
B MeAMLMHCKON MHPopmaLmoHHol cucteme (MUC), nabopatopHoit
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"Perinatal Center") in the context of the development, implemen-
tation and maintenance of the quality management system.

METHODS

An anonymous survey of medical and pharmaceutical per-
sonnel of the GBU RME "Perinatal Center" was conducted in the
amount of 59 people (the sample size was determined by the
method of K.A. Otdelnova, significance level (p<0.05)).

The questionnaire included 6 sections:

Position (doctor/pharmacist; nurses)
Experience in healthcare

Strengths

Weaknesses

Opportunities

. Threats

Questionnaire questions included options (an indicative list
was determined according to the works of Ivanov L.V., 2020; based
on the results of strategic management sessions) of strengths and
weaknesses, opportunities and threats, and the staff could also
offer their own options. Each option was asked to be evaluated
for significance (from 0 to 10 points) and the possibility of imple-
mentation on a scale (low, medium and high).

Quantitative indicators were evaluated for compliance with
the normal distribution using the Kolmogorov-Smirnov test. Since
there was no normal distribution, quantitative data were de-
scribed using the median (Me) and the lower and upper quartiles
(Q1-Q3). Qualitative indicators were presented as proportions
and 95% confidence intervals (Cl). The direction and closeness of
the correlation between two quantitative indicators were evalu-
ated using the Spearman rank correlation coefficient. A predictive
model characterizing the dependence of a quantitative variable
on factors was developed using the linear regression method.
When processing the results, the authors used the StatTech pro-
gram (version 2.8.8).

oA wWN e

RESULTS

The structure of the respondents consisted of 23 doctors,
2 pharmacists and 34 employees from among the nursing staff.
When analyzing the length of service, it was found that the larg-
est number of surveyed employees have a work experience of 11-
20 years (Table 1).

Among the strengths of the GBU RME "Perinatal Center"
(Table 2), based on the results of the survey, the following can be
distinguished: "following the procedures for providing care, clini-
cal recommendations, standards (strength 1)", "development and
use of standard operating procedures (SOPs), algorithms , regula-
tions and instructions (strength 2), “work in the medical informa-
tion system (MIS), laboratory information system (LIS) (strength
4)”, “functioning of the IQC and SMA system, medical commission
(strength 5)".

Among the weaknesses (Table 3), respondents singled out
“weak material base (weak side 3)”, “weak MIS (weak side 4)”,
“weak LIS (weak side 5)”.

Among the opportunities of the GBU RME “Perinatal Cen-
ter” (Table 4), the respondents identified all the proposed op-
tions: “implementation of digital technologies (opportunity 1),
“presence of an interested management (opportunity 2)”, “the
possibility of training medical workers, including managers, on
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Tabauya 1 Cmpykmypa pecnoHOeHmMo8 8 3a8UCUMOCMU
om cmaxa pabomel

Table 1 Structure of respondents depending on work experience

0-5
6-10
11-20
21-30
31-40

Tabnuya 2 CunbHble CMOpPoHbI

CnepoBaHuWe NOpAAKaM OKa3aHMA NOMOLLY,

KAMHUYECKMM PeKOMEHAAUMAM, CTaHAAPTaM cpepHsan
(cunbHas cTopoHa 1) BbICOKas
HW3Kasn
PaspaboTtka u ncnonszosaHne COlMoB, anropuTMoB, cpeaHan
pernameHTOB M MHCTPYKLMI (CUbHasA cTOpOHa 2) P
BbICOKasA
HWU3KanA
OnbIT paboTbl B ycnosmax naHgemun COVID-19
cpepHsan
(cunbHan cTopoHa 3)
BbICOKasA
HWU3KanA
Pa6ota 8 MUC, JINUC (cnnbHana cTtopoHa 4) cpeaHsan
BbICOKaA
DyHKUMOHMpPOBaHMe cucTembl BKK n BM/, HU3KaA
BpayebHoOl Komnccum cpeaHsa
(cunbHas cTopoHa 5) BbICOKas

Table 2 Strengths

Follow care procedures, clinical guidelines, -

standards average
(strength 1) high
. low
Development and use of SOPs, algorithms,
) . . average
regulations and instructions (strength 2) -
high
) ) ) low
Experience in the COVID-19 pandemic
average
(strength 3)
high
low
Work in MIS, LIS (strength 4) average
high
Functioning of the 1QC and SMA system, medical low
commission average
(strength 5) high

nHdopmaumoHHoii cucteme (JIUC) (cunbHaa cTopoHa 4)», «GYHKUM-
OHMpoBaHMe cuctembl BKK 1 BM[, BpayebHoI Komuceum (cunbHas
CTOPOHa 5)».

Cpeay cnabbix CTOpoH (Tab. 3) pecnoHAEeHTbI BbIAEINAN «CNa-
6yto maTepuanbHyto 6asy (cnabas ctopoHa 3)», «cnabyto MUC (cna-
6as cTopoHa 4)», «cnabyto JINC (cnabas ctopoHa 5)».

Cpepy BO3MOXKHOCTe [BY PM3 «[llepuHATaNbHbIA LEHTP»
(Tabn. 4) pecnoHAeHTbI BbIAEIUAW BCE NPEL/IOKEHHbIE BapuUaHTbI:

5
12
25
11

6

Q1-Q3
1,7 - 1 - -
28,8 28,0-29,6 17 8 7-10
64,4 64,0-64,8 42 10 10-10
51 -0,7-10,9 3 3 2-6
30,5 29,7-31,4 18 7 7-10
59,3 58,9-59,8 35 10 10-10
8,5 5,3-11,7 5 5 2-7
37,3 36,7-37,9 22 7-10
37,3 37,0-37,5 22 10 10-10
8,5 4,6-12,4 5 10 10-10
44,1 43,4-44,8 26 7 6-9
50,8 50,4-51,3 19 10 10-10
8,5 5,1-11,8 5 2 2-3
40,7 40,0-41,4 24 8 7-9
42,4 41,7-43,1 24 10 10-10
n Me Q1-Q3
1.7 - 1 - -
28.8 28.0-29.6 17 8 7-10
64.4 64.0-64.8 42 10 10-10
5.1 -0.7-10.9 3 3 2-6
30.5 29.7-31.4 18 7 7-10
59.3 58.9-59.8 35 10 10-10
85 5.3-11.7 5 5 2-7
37.3 36.7-37.9 22 8 7-10
373 37.0-37.5 22 10 10-10
8.5 4.6-12.4 5 10 10-10
44.1 43.4-44.8 26 7 6-9
50.8 50.4-51.3 19 10 10-10
8.5 5.1-11.8 5 2 2-3
40.7 40.0-41.4 24 8 7-9
42.4 41.7-43.1 24 10 10-10

1QC and SMA (possibility 3)”, “having a request for quality and
safety from patients (possibility 4)”, and “implementation of clini-
cal recommendations into activities (possibility 5)".

Among the threats (Table 5), respondents most identified
the threat “Poorly functioning MIS (threat 1)”, “Lack of regulatory
legal framework for 1QC and SMA (threat 2)”, “Lack of consum-
ables (for example, personal protective equipment) (threat 4 )",
“Outdated infrastructure of a medical organization (threat 5)".

13
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Tabauya 3 Cnabbie cmopoHs!

% OT yKasaBLUUX
pecnoHaeHToB

HM3Kan
Hu3Kan MOTMBMPOBAHHOCTb NepcoHana

cpeaHaA
(cnabas cTopoHa 1)

BbICOKas

HW3KasA
HuW3Kkaa MOTMBMPOBAHHOCTb PYKOBOACTBA (Cnabas

cpeaHaa
CTOPOHA 2)

BbICOKaA

HW3Kas
Cnabas maTepuanbHan 6asa (cnabas ctopoHa 3) cpeaHan

BbICOKas

HW3Kas
Cnabasa MUC (cnabas ctopoHa 4) cpeaHan

BbICOKas

HW3Kan
Cnabas JIUC (cnabas ctopoHa 5) cpeaHan

BbICOKas

Table 3 Weaknesses

o low
Low staff motivation

(weak side 1) average

high

low

Low motivation of management (weak side 2) average
high
low

Weak material base (weak side 3) average
high
low

average
high
low

average

high

Weak MIS (weak side 4)

Weak FOX (weak side 5)

«BHefpeHne LMOPOBbIX TEXHONOMMI (BO3MOXKHOCTL 1)», «Hannume
3aMHTEPECOBAHHOMO PYKOBOACTBA (BO3MOMKHOCTb 2)», BO3MOXKHOCTb
0by4YeHMs MeaMLMHCKMX PaboTHMKOB, BKAKOYAS PyKOBOAMUTENENW, NO
BKK 1 BM/, (B03MOKHOCTb 3)», «Ha/MuMe 3anpoca Ha KauecTBo 1 bes-
OMacHOCTb OT NALMEHTOB (BO3MOXKHOCTb 4)» U «BHEAPeHUe KIUHUYe-
CKMX PEKOMEHAALIMI B AE€ATENIbHOCTb (BO3MOMKHOCTb 5)».

Cpeay yrpo3s (Tabn. 5) pecnoHAeHTb Haubonee BbIAENNAM YIPO-
3y «[noxo pabortatowas MUC (yrposa 1)», «HegoctaTok HopmaTuB-
Hoi npaBoBol 6a3bl no BKK n BEM/ (yrposa 2)», «HegocraTok pac-
XOZHbIX MaTepuanos (Hanpumep, CPELCTB UHAMBUAYANbHOW 3aLLUTbI)
(yrposa 4)», «YcTapeBwas MHOPACTPYKTYpa MeAULMHCKOW OpraHusa-
umm (yrposa 5)».

Mpw cocrasneHnn matpuubl SWOT-aHanmsa MbY PM3 «[MepuHa-
TaNbHbIN LEHTP» (Tabn. 6) pe3ynbTaTbl aHKETUPOBAHMA BbiAK pasae-
JIEHbI HA BHELLHIOW (BO3MOMKHOCTM U Yrpo3bl) U BHYTPEHHIOK CTOPO-
Hbl (Cnabble M CUMNbHbIE CTOPOHbI) C Y4ETOM 3HAYMMOCTM (CpeaHan U
BbICOKas) B 3aBUCMMOCTU OT OTBETOB pecnoHAeHToB. OTBETbI, Npeano-
NaratoLme HU3KY 3HaYMMOCTb, He Oblav BK/IKOYEHBI B MaTPULLY.

14

95% An n Me Q1-Q3
30,5 28,9-32,1 18 10 8-10
27,1 26,1-28,1 16 8 7-10
33,9 32,8-35,0 20 10 7-10
30,5 28,7-32,3 18 10 8-10
37,3 36,4-38,2 21 8 7-10
20,3 19,3-21,3 12 9 7-10
25,4 24,0-26,9 15 10 10-10
49,2 48,5-49,8 28 10 7-10
16,9 16,4-17,5 8 10 8-10
22,0 20,4-23,7 13 10 8-10
59,3 58,6-60,0 35 7 6-10
11,9 10,9-12,8 8 10 10-10
32,2 30,8-33,6 19 10 5-10
45,8 44,8-46,7 27 10 6-10
13,6 12,3-14,8 13 10 9-10
Q1-a3
30.5 28.9-32.1 18 10 8-10
27.1 26.1-28.1 16 8 7-10
33.9 32.8-35.0 20 10 7-10
30.5 28.7-32.3 18 10 8-10
373 36.4-38.2 21 8 7-10
20.3 19.3-21.3 12 9 7-10
25.4 24.0-26.9 15 10 10-10
49.2 48.5-49.8 28 10 7-10
16.9 16.4-17.5 8 10 8-10
22.0 20.4-23.7 13 10 8-10
59.3 58.6-60.0 35 7 6-10
11.9 10.9-12.8 8 10 10-10
32.2 30.8-33.6 19 10 5-10
45.8 44.8-46.7 27 10 6-10
13.6 12.3-14.8 13 10 9-10

When compiling the SWOT analysis matrix of the GBU RME
"Perinatal Center" (Table 6), the results of the survey were di-
vided into external (opportunities and threats) and internal
(weak and strong sides) taking into account the significance
(medium and high) depending on the answers of the respon-
dents. Responses suggesting low significance were not included
in the matrix.

Threats with moderate significance included “MIS not func-
tioning properly” (67.8%; 95% Cl 67.1-68.5), “lack of regulatory
legal framework for 1QC and SMA” (47.5%; 95 % C| 46.7-48.3) and
“lack of consumables” (42.4%; 95% Cl 41.7-43.1).

Based on the results of the analysis of the answers of the
respondents, the matrix included one possibility of the State
Budgetary Institution RME "Perinatal Center" with medium sig-
nificance — "introduction of digital technologies" (49.2%; 95% ClI
48.3-50.0) and four opportunities with high significance - “the
presence of an engaged management” (62.7%; 95% Cl 62.5-62.9),
“the ability to train health workers, including managers, on 1QC
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Tabnuya 4 BoamoxcHocmu

. HW3KanA
BHegpeHue LudppoBbIX TEXHONOIMi (BO3-

cpeaHan
MOXHOCTb 1)

BbICOKas

HW3KanA
Hannune 3aMHTepecoBaHHOro pyKOBOACTBA cpeaHsn
(BO3MOXKHOCTb 2)

BbICOKasA
BO3MOXHOCTb 06YyHEHMA MEANLMHCKUX HU3KaA
pPaboTHUKOB, BKNKOYAA pyKOBOAMTENEN, NO cpeaHan
BKK 1 BMJ, (Bo3mo»KHOCTb 3) BblCOKas

HW3KanA
Hannume 3anpoca Ha KayecTBo 1 6e3onac-

cpeaHnas
HOCTb OT MALMEHTOB (BO3MOMXKHOCTb 4)

BbICOKasA

HUW3KanA
CnepoBaHue KAMHUYECKMM peKomeH4aum-

cpeaHaAn
AM B AeATe/IbHOCTN (BO3MOXHOCTb 5)

BbICOKas

Table 4 Opportunities

low
Digitalization (opportunity 1) average
high
low
Having a committed leadership
) average
(opportunity 2)
high
Opportunity to train healthcare low
professionals, including managers, on IQC average
and SMA (opportunity 3) high
low
Having a request for quality and safety from
. o average
patients (possibility 4)
high
Follow clinical guidelines in activities low
(possibility 5) average
high

B umcne yrpos co cpefHelt 3HaYMMOCTbIO OblsIM BK/KOYEHDI
«MWUC, GpyHKUMOHMPYIOLLAA HeHaaNexalmm obpasom» (67,8%; 95%
[N 67,1-68,5), «<HeA0CTaTOK HOPMaTMBHOM NpaBoBoi 6asbl No BKK 1
BEMI» (47,5%; 95% [N 46,7-48,3) v «HeO0CTaTOK PAaCXOAHbIX MaTepu-
anos» (42,4%; 95% O 41,7-43,1).

o pesynbtaTam aHanM3a OTBETOB PECMOHAEHTOB B MaTpuLy
6bln1a BKAOYEHA OfLHA BO3MOXMHOCTb [BY PM3 «[MepuHaTanbHbIN
LLeHTP» CO CpeaHen 3HaYUMOCTbIO — «BHeapeHue LM POBbLIX TEXHO-
noruinx» (49,2%; 95% AU 48,3-50,0) 1 YeTbipe BO3MOKHOCTU C BbICO-
KON 3HAYMMOCTbIO — «HaNUYMe 3aMHTEPECOBAHHOTO PYKOBOACTBA»
(62,7%; 95% AN 62,5-62,9), «BO3MOXKHOCTb 0BYYEHUA MEAULMHCKUX
paboTHMKOB, BKOYas pykoBoguTtenei, no BKK u EMI» (50,8%;
95% M 50,5-51,2), «HannumMe 3anpoca Ha KayectBo v H6e30nacHoCTb
oT nauuneHToB» (50,8%; 95% AW 50,3-51,4), «cnegoBaHWe KAMHWUYe-
CKMM peKoMeHZaumMam B aesTtenbHocT FBY PM3 «MepuHaTanbHbIi
ueHtp»» (52,5; 95% AN 52,0-53,1).

AHanu3 cnabbix CTOPOH MEAMLMHCKOW OpraHM3aLmMm No3soun
BK/IIOUMTb B MaTpuuy SWOT-aHanM3a TpW NOKasaTens co cpegHen

% OT YKa3aBLUUX

pecnoHAeHToB XL n L Q-q,
8,5 5,4-11,6 5 9 5-10
49,2 48,3-50,0 29 6-10
40,7 40,1-41,2 25 10 10-10
8,5 5,7-11,2 5 10 10-10
27,1 26,2-28,1 16 8 7-10
62,7 62,5-62,9 41 10 10-10
3,4 1,4-5,3 2 9 8-10
40,7 40,0-41,3 24 10 8-10
50,8 50,5-51,2 37 10 10-10
5,1 1,1-9,1 3 7 5-8
35,6 34,8-36,4 21 8 7-10
50,8 50,3-51,4 30 10 10-10
6,8 3,7-9,8 5 10 10-10
33,9 33,2-34,6 20 8 7-10
52,5 52,0-53,1 29 10 10-10
95% Cl n Me Q-Q,
8.5 5.4-11.6 5 9 5-10
49.2 48.3-50.0 29 8 6-10
40.7 40.1-41.2 25 10 10-10
8.5 5.7-11.2 five 10 10-10
27.1 26.2-28.1 16 8 7-10
62.7 62.5-62.9 41 10 10-10
34 1.4-5.3 2 9 8-10
40.7 40.0-41.3 24 10 8-10
50.8 50.5-51.2 37 10 10-10
5.1 1.1-9.1 3 7 5-8
35.6 34.8-36.4 21 8 7-10
50.8 50.3-51.4 30 10 10-10
6.8 3.7-9.8 5 10 10-10
33.9 33.2-34.6 20 8 7-10
52.5 52.0-53.1 29 10 10-10

and SMA” (50.8%; 95% Cl 50.5-51.2), “the presence of a request
for quality and safety from patients” (50.8%; 95% Cl 50.3-51.4),
“following clinical recommendations in the activities of the GBU
RME “Perinatal Center”” (52.5; 95% Cl 52.0-53.1).

An analysis of the weaknesses of a medical organization
made it possible to include three indicators with medium sig-
nificance in the SWOT analysis matrix. Respondents attributed
to them a weak material base (49.2%; 95% Cl 48.5-49.8), a weak
MIS (59.3%; 95% Cl 58.6-60.0), a weak LIS (45.8%, 95% CI 44.8-
46.7).

Among the strengths of the medical organization, the re-
spondents identified four with high significance. The SWOT analy-
sis matrix included “following care procedures, clinical guidelines,
standards” (64.4%; 95% Cl 64.0-64.8), “development and use of
SOPs, algorithms, regulations and instructions” (59.3%; 95% Cl
58.9-59.8), "work in MIS, LIS" (50.8%; 95% Cl 50.4-51.3), “func-
tioning of the 1QC and SMA system, medical commission” (42.4%;
95% Cl 41.7-43.1).

15
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Tabauya 5 Y2posbi
MUC HU3Kan
HKLMOHM
, OYHKL, pyloLLas HeHaanexalmm p——
obpasom (yrposa 1)
BbICOKas
. . HW3KanA
HepocTaTok HOPMATUBHOW NPaBOBO 6a3bl
cpeaHan
no BKK n M/, (yrpo3sa 2)
BbICOKasA
HW3KanA
OTcyTcTBMNE coennas
durHaHcHpoBaHua (yrposa 3) PEA
BbICOKanA
HepocTtaTok pacxogHbix maTepuanos (Ha- HU3KaA
npumep, CpeacTs UHAMBUAYaANbHOW 3aLu- cpeaHsns
Tbl) (yrposa 4) BbICOKaA
v . HU3Kan
cTapeBLluas MHOPACTPYKTYPa MEAMLMHCKOM
p dpacTpyKTypa meamy, —
opraHusaumm (yrposa 5)
BbICOKas

Table 5 Threats

low
MIS not functioning properly (threat 1) average
high
low
Lack of regulatory legal framework for 1QC average
and SMA (threat 2) - &
high
low
Absence average
funding (threat 3) i g
high
low
Lack of consumables (e.g. personal average
protective equipment) (threat 4) - &
high
low
obsolete healthcare organization average
infrastructure (threat 5) A g
high

3HAYMMOCTBIO. K HUM PecrnoHAeHTbl OTHeC U Cabylo maTepuanbHyto
6a3y (49,2%; 95% AU 48,5-49,8), cnabyio MUC (59,3%; 95% [N 58,6-
60,0), cnabyto INC (45,8%; 95% AN 44,8-46,7).

Cpeam CUNbHbIX CTOPOH MEAMLMHCKON OpraHM3aLmn pecroH-
[AEHTbl BbIAENMAN YeTbipe C BbICOKOW 3HAYMMOCTblO. B maTpuuy
SWOT-aHann3a 6binun BK/IKOYEHb! «Ce0BaHNE NMOPAAKAM OKa3aHuUA
MOMOLLUYM, KAMHUYECKMM peKoMeHAaumam, cTaHgaptam» (64,4%;
95% [W 64,0-64,8), «pa3paboTka u ucnonb3osaHue COMoB., anro-
PUTMOB, pPernameHToB U MHCTPYKUuMiA» (59,3%; 95% AU 58,9-59,8),
«pabota 8 MUC, INC» (50,8%; 95% AU 50,4-51,3), «PYHKLMOHMPO-
BaHue cuctembl BKK 1 BM/, BpauebHoi kKomuccum» (42,4%; 95% AN
41,7-43,1).

OBCYXXAEHUE

Mpun aHann3e CUNbHbBIX CTOPOH YCTAHOB/IEHO, YTO NONYYEHHbIE
pe3ynbTaThl BKAOYAOT KAMHUYECKYIO AeATENbHOCTb U e€ OpraHn3a-
LMOHHYIO OCHOBY, YTO COOTBETCTBYET IMTEPATYPHbIM AaHHbIM. Tak,
M3BeCTHa paboTa No npumeHeHUto TexHonornm SWOT-aHanm3a npu
OLEHKE KayecTBa MEAMLMHCKOW MOMOLLM, B KOTOPOW K CUbHBIM

16

% OT YKa3aBLUMUX

pecnoHaeHToB 95% A n Me Qi1-a3
16,9 14,9-19,0 10 10 6-10
67,8 67,1-68,5 40 9 6-10
13,6 13,2-13,9 8 10 9-10
32,2 30,7-33,7 19 10 9-10
47,5 46,7-48,3 28 6-10
16,9 15,5-18,4 10 7 5-10
44,1 43,3-44,9 26 10 10-10
40,7 39,8-41,6 24 8 5-10
13,6 13,3-13,8 8 10 10-10
33,9 32,4-35,4 20 10 10-10
42,4 41,7-43,1 25 8 7-10
23,7 23,4-24,1 14 10 9-10
27,1 25,1-29,2 16 7 2-10
39,0 38,3-39,7 23 8-10
23,7 23,0-24,5 15 9 8-10
95% Cl n Me Q1-Q3
16.9 14.9-19.0 10 10 6-10
67.8 67.1-68.5 40 nine 6-10
13.6 13.2-13.9 8 10 9-10
32.2 30.7-33.7 19 10 9-10
47.5 46.7-48.3 28 8 6-10
16.9 15.5-18.4 10 7 5-10
44.1 43.3-44.9 26 10 10-10
40.7 39.8-41.6 24 8 5-10
13.6 13.3-13.8 8 10 10-10
33.9 32.4-35.4 20 10 10-10
42.4 41.7-43.1 25 8 7-10
23.7 23.4-24.1 14 10 9-10
27.1 25.1-29.2 16 7 2-10
39.0 38.3-39.7 23 8-10
23.7 23.0-24.5 15 9 8-10
DISCUSSION

When analyzing the strengths, it was found that the results
obtained include clinical activity and its organizational basis,
which corresponds to the literature data. Thus, there is a known
work on the use of SWOT analysis technology in assessing the
quality of medical care, in which the strengths of a medical orga-
nization include the competence and professionalism of medical
personnel, the medical technologies used, the quality of services
provided, etc. [16].

An analysis of weaknesses indicates the importance for the
respondents of the material, technical and information support
of the institution's activities. This fact is reflected in the works of
other authors on the use of SWOT analysis in organizations [17,
18].

The analysis of opportunities indicates the presence of in-
terest on the part of the staff in the system of IQC and SMA, as
well as quality management in the State Budgetary Institution
RME "Perinatal Center" as the basis for the sustainable develop-
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Tabauya 6 Pesynsmamesl SWOT-aHanu3a

BHewHAnA cpepa

BosmoxkHoctu (O)
BO3MOXHOCTb 1

BO3MOXHOCTb 2, BO3MOHOCTb 3, BO3MOXHOCTb 4, BO3SMOXHOCTb 5

BHyTpeHHssA cpepa

3HaYMMOCTb Yrposbl (T)

CpeaHsas yrposa 1, yrposa 2, yrpo3sa 4

Bbicokan

3HauYMMOCTb Cnabble cTopoHbl (W)

o cnabas ctopoHa 3, cnabas cTo-
poHa 4, cnabas ctopoHa 5

Bbicokasa

Table 6 SWOT analysis results

CunbHble CTOPOHBI (S)

CWJIbHAA CTOPOHA 1, cbHAA CTOPOHA 2, CUIbHAA CTOPOHA 4, CUIbHAA CTOPOHa 5

Opportunities (O)
opportunity 1

opportunity 2, opportunity 3, opportunity 4, opportunity 5

Internal environment

Significance Threats (T)
Medium threat 1, threat 2, threat 4
High
Significance Weaknesses (W)

. weak side 3, weak side 4,
Medium .

weak side 5

High

CTOPOHAM MeJMLMHCKOW OpraHM3aLum OTHOCAT KOMMETEHTHOCTb U
npopeccMoHann3m MeaULMHCKOro NepcoHana, NpUMeHAemble Me-
OVNLMHCKME TeXHONOTMK, KayecTBO NpeaoCcTaBAAeMbIX YCAYr U T. 4.
[16].

AHanu3 cnabbix CTOPOH CBUAETENLCTBYET O 3HAYUMOCTU AA
PECMNOHAEHTOB MaTepUaNbHO-TEXHUYECKOrO M MHPOPMALMOHHOTO
obecneyeHns AeaTeNbHOCTU yupexXaeHus. JaHHbli GpakT HaxoauT oT-
paxeHue B paboTax Apyr1x aBTopos no npumeHeHuo SWOT-aHanu3a
B OpraHusaumax [17, 18].

AHanu3 BO3MOMHOCTEN YKa3bIBAET Ha Ha/iMuMe MHTepeca CO
CTOpOHbI NepcoHana K cucteme BKK n BM/, a TakKe MeHeaXMeHTY
KauecTtBa B [BY PM3 «[llepuHaTa/bHbIN LEHTP» Kak OCHOBbI YCTOM-
4UMBOrO pa3BUTUA yupexaeHnsa. BHeapeHne CMK, Kak BO3MOXHOCTb
YCTOMYMBOrO Pa3BUTMA OPraHU3aLyM, He NPOTUBOPEUUT AAHHBIM
nutepatypsl [19]. OTAENBHO CTOUT OTMETUTb, YTO B HACTOALLEM MUC-
CNnefioBaHWK, CPeay BO3MOMNKHOCTEN MeMLMHCKON OpraHu3aLmm pe-
CMOHAEHTbI OTMETUAN 3aUHTEPECOBAHHOCTb PYKOBOACTBA M 3ampoc
Ha KayeCcTBO CO CTOPOHbI MALMEHTOB, YTO YKa3biBaeT Ha CBOEBPEMEH-
HocTb BHeapeHua CMK. [JaHHbli $aKT TakKe HaXOaUT OTparkeHWe B
MCTOYHMKaxX anTepatypsl [20].

Takune yrposbl, Kak ycTapeBllas MHPPACTPYKTypa U HeJOCTaTOK
pacxoAHblx matepranos B [BY PM3 «MepuHaTanbHbIi LEHTPY, B Ha-
cToALLEe BPemA aKTMBHO peluatoTca. Tak, B 2022 roay BBEAEH B IKC-
n/yaTaLmio BbICOKOTEXHONIOMMYHBIN KOopryc, K 2023 rogy naaHupyeTcs
3aBeplUeHne KanuTasbHOro peMOHTa OAHOrO U3 KOPMYyCOB MeAMULIMH-
CKOM opraHuzaumu. CTOUT OTMETUTb, YTO ycTapesLan UHOPACTPyK-
Typa onpeaenseTca Kak yrposa Ans ycnewHoro ¢yHKLMOHUPOBaHKA
MEANLMHCKON OpraHn3aLym 1 B Apyrvx UCTOYHWKAX uTepaTtypsl [21].
Kpome Toro, nposegeHve SWOT-aHanusa ABnsetca 3PPEKTUBHbIM
MHCTPYMEHTOM COBEPLUEHCTBOBAHWUA AEATENbHOCTU U Pa3BUTUA Me-
JAVLMHCKON OpraHu3aL/mum, No3BosisioLLee BHeAPATb MHHOBALMOHHbIE
TEXHOMOMUW B AEATENbHOCTb YUYPEXAEHUA 34PaBOOXPAHEHNA, YTO B
KOHEYHOM CYETE HaXOAMT NOATBEPHKAEHNE B SKOHOMMYECKOW 3P dek-
TUBHOCTM, NOBbIEHUN MEAULMHCKOW Pe3ynbTaTMBHOCTU U YAOBNET-
BOPEHHOCTY NauueHToB [22].

Strengths (S)

strength 1, strength 2, strength 4, strength 5

ment of the institution. The introduction of the QMS, as an op-
portunity for the sustainable development of the organization,
does not contradict the literature data [19]. Separately, it is worth
noting that in this study, among the capabilities of a medical orga-
nization, respondents noted the interest of management and the
request for quality from patients, which indicates the timeliness
of the implementation of the QMS. This fact is also reflected in
the sources of literature [20].

Threats such as outdated infrastructure and lack of consum-
ables in the Perinatal Center are being actively addressed. So,
in 2022, a high-tech building was put into operation, by 2023 it
is planned to complete the overhaul of one of the buildings of
the medical organization. It should be noted that outdated infra-
structure is defined as a threat to the successful functioning of
a medical organization in other literature sources [21]. In addi-
tion, conducting a SWOT analysis is an effective tool for improving
the activities and development of a medical organization, which
allows the introduction of innovative technologies in the activi-
ties of a healthcare institution, which ultimately is confirmed in
economic efficiency, improving medical performance and patient
satisfaction [22].

CONCLUSION

Based on the results of the study, threats (3 of medium sig-
nificance) and opportunities (1 of medium significance, 4 of high
significance), weak (3 of medium significance) and strengths (2 of
high significance) for the successful functioning of the SBI RME
"Perinatal Center" were identified, which were taken into account
when development of the standard of the medical organization
"Quality Guide" and in the strategic planning of the organization's
activities.

The aforementioned standard of the medical organization
takes into account the factors, as well as the requirements of
interested parties, which can influence the planning, operation
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3AKNIOMEHMUE

Mo pesynbtaTtam NpoBeAEHHOTO WMCCNEAO0BaHWA onpegeneHbl
yrposbl (3 cpegHein 3HaYUMMOCTH) M BO3MOXKHOCTY (1 cpeaHel, 4 Bbl-
COKOM 3HauMmocTu), cnabble (3 cpesHein 3HaUMMOCTH) U CUNbHbIE
CTOPOHBI (2 BbICOKOM 3HAYMMOCTM) AN1A YCrewWwHOoro GyHKLMOHMPOBa-
Hus TBY PM3 «[epuHaTaNbHbIi LEHTP», KOTOPbIE OblaK yyYTeHbI Npu
pa3paboTke CTaHAAPTa MEAULMHCKOM OpraHu3aLmm « PykoBoacTBO no
KayecTsy» U B CTPATErMyeckoM NAaHUPOBaHUK AeATENbHOCTM OpraHu-
3aumu.

B BblleynomMAHYTOM CTaHZapTe MEeAMUMHCKOM OpraHv3aumu
yuTeHbl GaKTOPbI, @ TaKkKe TPEOOBAHUA 3aMHTEPECOBAHHbIX CTOPOH,
KOTOpble MOTYT BAUATb HA NAaHUPOBaHWE, QYyHKLMOHUPOBAHWE U
cosepleHcteoBaHne CMK. Tak, AaHO MOHWMaHWEe OpraHu3auum u
eé cpefbl, OLEHKa NoTpebHoCTEN U OXMAAHWUI 3aMHTEPECOBAHHbIX
CTOPOH, onpegeneHbl rpaHunupl CMK, naepctso pyKoBOACTBa U ero
npuBepkeHHocTb CMK, NauueHToLeHTPUYHOCTb, NpopaboTaHa nonu-
TWKa B 06/1aCTU KayecTBa, onpeaeneHbl AeNCTBUA B OTHOLIEHUN pU-
CKOB M BO3MOXKHOCTel [BY PM3 «[epuHaTasbHbIV LEHTPY.

and improvement of the QMS. Thus, an understanding of the or-
ganization and its environment was given, an assessment of the
needs and expectations of stakeholders, the boundaries of the
QMS, the leadership of the management and its commitment to
the QMS, patient -centeredness were defined, a quality policy
was developed, actions were identified in relation to the risks and
opportunities of the State Budgetary Institution RME "Perinatal
Center".
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BHEJAPEHUE BUUY YCAYT B YUPEXK AEHIS ITEPBUYHON MEAVKO-CAHUTAPHOI
IIOMOIIN TAAKUKNCTAHA HA IIPUMEPET. AYIIIAHBE: TEKYIIVIE
PE3YABTATDBI N ITEPCIIEKTUBbLI AAAbHEVIIIET'O PA3BUTVISI

A.C. CAUBYPXOHOB!, C.C. KAPVIMOB?, A.A. KAABIPOBA?, H.A. ABAYXAME/AOB*, M.M. PY3VEB®

1 Ilentp no npoduaaxruke u 6Gopnde ¢ CITVIA roposa Aymanbe, Aymande, Peciybanka TagXukucran

2 Kadeapa snmaemmoaorun, Tag>Kukckmit rocyapcTBeHHBIN MeAMIIMHCKIUI yHuBepcuTteT uM. Abyaan nbun Cuno, Aymanbe, Peciybanka Tagxukncran

3 Kadeapa cemerinoit Mmeaunuusr No 1, Taa>XMKCKUIT TOCYAapCTBEHHBIN MEAUIIMHCKUI yHUBepcuTeT uM. AGyaau nbuu Cuno, Aymante, Pecriybanka Taaxm-
KUCTaH

4 Pecnybankanckmit 1ieHTp 1o npoduaakruke u 6opsde ¢ CITNA, Aymante, Pecriybanka TaaKukucTan

5 TagxuKekuit Hay4HO-11CCA€A0BaTeAbCKUIT MHCTUTYT ITpoduaakTideckoit Meauiuusl, Aymanbe, Pecriy6anka Tagxukucran

Llenb: oueHKa TeKyLMX pe3ynbTaToB UHTerpaumv BUY ycayr B yupekaeHna nepBuYHON MefuKo-caHuTapHou nomolm (MMCHM) TagsKuKMcTaHa Ha
npumepe r. dywaxbe.

Matepuan U meTogbl: B JMHAMUKE NPOBEAEH CPAaBHUTE/bHBIN aHaNn3 0dULMANbHBIX CTAaTUCTUYECKMX AaHHbIX No BUY-uHdekumm (BUY) MuHucTep-
CTBa 34,paBOOXPAHEHNA U COLMANbHOW 3alumTbl HaceneHua Pecnybankm Tagskukuctad (M3C3H PT). NMpoaHaaM3MpoBaHbl AaHHbIe 3N1EKTPOHHbIX KapT
niogei, kusywmx ¢ BUY (J1XKB), B cucTeme aneKTPOHHOTO CAeXKeHMA 3a caydaamu BUY, BKAoYas NaumeHTOB, NOyYaloWmxX UHTerpupoBaHHble BUY
ycnyru B yupexaeruax NMIMCH. U3yyeHbl MaTepuanbl OTEYECTBEHHbIX U 3apybeXHbIX HayYHO-MeAULMHCKUX }KYPHanoB 1 ap. B paboTe ucnonbzosancs
METOZ, LECKPUNTUBHOW CTaTUCTUKMU.

Pesynbratbl: B 2021 r. B TagsKMKUCTaHe BbiaBAeHO 922 HOBbIX cayyan BMUY, cpeau KoTopbix: 1) 83,7% — 4ona ntogen ¢ NoaoBbiM NyTEM nepegayu; 2)
49,2% — pons TpyAosbIX MUrpaHToB (TM) U TECTUPOBAHHBIX MO KAMHUYECKUM NoKasaHuam; 3) 12,3% — gons noaer ctapwe 50 net. Jons TM npu Te-
cTMpoBaHuK Ha BMY — 3% oT Bcero HaceneHus, o6cnegoBaHHoro Ha BUY 8 2021 r. Yucno /1B B cTpaHe Ha 31.12.2021 r. — 10077 yenosek. Monydanu
aHTUpeTpoBuMpycHyto Tepanuto (APT) 8740 (86,7%) JIIKB, 3 Hux 14,2% ctapwe 50 net. Ha 31.12.2021 r. B yupexzaeHusx NMMCI cTpaHbl — FOpOACKUX
ueHTpax 3goposba (FL3) r. AywaHbe — nonyyanu BUY yeayrn 1155 (11,5% ot Bcex /1B B cTpaHe) /1XKB 21,2% peteit (<18 net) n 78,8% B3pocabix (18+).
Cpeaym B3poc/bix NauueHToB 34,7% 6biau 13 kKAtoueBbIx rpynn HaceneHus (KMH). APT nonyyanu 1146 (99,2%) NXKB, u3 Hux y 97,6% Habatoganock no-
[aBaeHune BUPYCHOM Harpy3ku (BH). Oxsat JIXKB APT no perMoHam cTpaHbl BapbipoBan ot 81,8% ao 90,1%.

3aKnKoueHue: No AaHHbIM UCCAIeL0BaHMA B CTPAHe NPOAOKaeTca anuaemus BUY ¢ nossneHMem TeHAEHUMI HapacTaHUA LMPKyAALUM MHOEKLMMN B
obuien nonynaumm u «ctapenua» npu BUY. MHTerpauma BUY ycayr B yupexaerms MMVCI cTpaHbl OCYLECTBAAETCA K HACTOALLEMY BPEMEHM TONBKO
B FU3 r. AywaHbe, roe Kaxapli Tpetuii u3 B3pocsbix JIKB — 3 KMH. Moutu Bce JIHKB nonyyanu 8 U3 APT, nogasneHve BH oTmeueHo y 60nblunHCTBa
13 Hux. B T3 Heobxoanmo wupe npumeHaTb 06cnenoBaHve Ha BUY no MHMLMaTUBE MEeAULMHCKMX PabOTHUKOB. PEKOMEHAYETCA HauyaTb BHeApeHue
nHTerpaummn BUY yeayr 8 T3 apyrmx KpynHbIX rOpOA0B CTPaHbI.

Kniouesble cnoBa: BUY-uHpexyus, nodu, #usywue ¢ BUY; aHmupemposupycHaa mepanus; nooassneHue supycHoll Hazpy3Kku, uHmezpayua BUY
ycnye; nepeuyHas meduKo-CaHUMApPHAA MOMOWb

Ana yntuposaHua: CanbypxoHos [C, Kapumos CC, Kagpiposa JA, Abayxamenos HA, Pysves MM. BHegpeHve BUY ycayr B y4peaeHUA nepBuyHoOM
MEZMKO-CaHUTapHOM NomoLumM TafsKMKMUCTaHa Ha npumepe T. JylwaHbe: Tekylwme pesynbTaTbl M NEPCNEKTUBLI AA/IbHENLIErO Pa3BUTUA. BeCmMHUK ABUYeHHbI.
2023;25(1):22-35. https://doi.org/10.25005/2074-0581-2023-25-1-22-35

INTRODUCTION OF HIV SERVICES IN THE TAJIKISTAN'S PRIMARY HEALTH CARE
INSTITUTIONS: DUSHANBE EXPERIENCE, CURRENT RESULTS, AND PROSPECTS
FOR FURTHER DEVELOPMENT

D.S. SAYBURKHONOV', S.S. KARIMOV? D.A. KADYROVA?, N.A. ABDUKHAMEDOV*, M.M. RUZIEV®

1 Center for AIDS Prevention and Control of Dushanbe, Dushanbe, Republic of Tajikistan

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

3 Department of Family Medicine Ne 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
4 Republican Center for AIDS Prevention and Control, Dushanbe, Republic of Tajikistan

5 Tajik Research Institute of Preventive Medicine, Dushanbe, Republic of Tajikistan

Objective: To assess the current results of the integration of HIV services into primary health care (PHC) facilities in Tajikistan in the example of
Dushanbe.

Methods: A comparative analysis of the official statistical data on human immunodeficiency virus infection (HIV) of the Ministry of Health and Social
Protection of the Population of the Republic of Tajikistan (MHSP RT) was carried out in dynamics. The data of electronic records of people living with
HIV (PLHIV) in the system of electronic tracking of HIV cases, including patients receiving integrated HIV services in PHC facilities, were analyzed. The
materials of local and foreign scientific medical journals were studied. The method of descriptive statistics was used in the work.
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Results: In 2021, 922 new cases of HIV were detected in Tajikistan, including 1) people with sexual transmission — 83.7%; 2) labor migrants (LM) and
those tested for clinical indications — 49.2%; 3) people over 50 years of age — 12.3%. The share of LM during HIV testing was 3% of the total population
tested for HIV in 2021. The number of PLHIV in the country as of December 31, 2021, was 10,077; 8740 of them (86.7%) received antiretroviral therapy
(ART), of which 14.2% were above 50 years of age. As of December 31, 2021, 1,155 (11.5% of all PLHIV in the country) received HIV service at the PHC
facilities, 21.2% of them were children (<18 years old), and 78.8% — were adults (18+). Among adult patients, 34.7% were from key population groups
(KPs); 1146 (99.2%) PLHIV received ART, of which 97.6% showed viral load (VL) suppression. Coverage of PLHIV with ART in the regions of the country
varied from 81.8% to 90.1%.

Conclusion: According to the research data, the HIV epidemic continues in the country with increasing infection circulation in the general population
and “aging” of HIV. So far, the integration of HIV services into PHC facilities of the country was carried out only in the City Health Centers (CHCs) of
Dushanbe, where every third adult PLHIV was from KPs. Almost all PLHIV received ART at the CHCs, and VL suppression was observed in most of them.
In the CHCs, it is necessary to expand HIV testing at the initiative of health workers. It is recommended to start implementing the integration of HIV
services in the CHCs of other large cities of the country.

Keywords: HIV infection, people living with HIV, antiretroviral therapy, viral load suppression, integration of HIV services, primary health care

For citation: Sayburkhonov DS, Karimov SS, Kadyrova DA, Abdukhamedov NA, Ruziev MM. Vnedrenie VICh uslug v uchrezhdeniya pervichnoy mediko-sanitarnoy
pomoshchi Tadzhikistana na primere g. Dushanbe: tekushchie rezul'taty i perspektivy dal'neyshego razvitiya [Introduction of HIV services in the Tajikistan's primary
health care institutions: Dushanbe experience, current results, and prospects for further development]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(1):22-35.
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BBEOEHMUE

B 2021 rogy MCnoAHWAOCH COPOK NeT C MOMEHTa perucTpaumm B
MMpe NepBbIxX cy4aes BUY-MHPeKLmM (MHPEKLMA BUpYyCa UMMYHOAe-
duLMTa YenoBeKa) v Hayana naHAeMun atoro 3abonesaHus. Mo oueH-
kam O6beanHEHHOI nporpammbl OOH no BUY u CNINL, (FOH3MAC),
umncno KB (BUY nonoxutensHble toam), coctasnseT 8 mupe 8 2020
rogy 38 muanunoHos Yenosek®. Ha 30 uioHa 2021 roga 28,2 munauo-
HOB M3 HUX nosy4atoT APT — neyeHune npoTtns BUYZ,

B 1991 ropy 3apernctpupoBaH nepsblit ciyyar BUY-uHbekumm
B TagxuknctaHe [1, 2]. Yucno /KB, 3Hatowmx ceoit BUY cratyc, co-
CTaBAsAeT B CTPaHe Ha 31 gekabpa 2021 roaa 10077 yenosek, APT no-
nydatot 8740 us Hnx. Mporpamma APT peanmsyetca ¢ 2006 roga [3,
4], neyeHue npepnaraeTcA NaupMeHTam cpasy Nocne NOCTaHOBKU UM
AnarHosa BUY-uHbekumm n npepocTasnsetca b6ecnnaTHo.

Paszsutune anngemum BUY B cTpaHe B Lenom npetepneno 3a npo-
wezLme rofbl pag, USMEHEHNI, UMEIOLLMX OTHOLIEHWE M3HAYaNbHO K
KI'H nosbiweHHOro pucka BUY, yazsumbim rpynnam, nytam nepegayu
MHPEKLMU U T.N. ITU U3MEHEHWA B LLEIOM ABAIOTCA PE3Y/IbTAaTOM pea-
JIU3yEMBIX B CTPAHE C Haua/ia v KoHLa HyneBbIX rogos (2001-2009 roap!)
KOMM/IEKCHbIX NPOPUNAKTUYECKMX NMPOrpamm COOTBETCTBEHHO Cpeau
KNOYEBbIX 1 YA3BUMBIX Fpynn (BepemMeHHbIe KeHLMHbI) HaceneHus.

B 2009-2010 rogpl, Hanpumep, NapeHTepasbHbIi NyTb Nepeaa-
un BUY cpeam HOBbIX Cly4aeB MHOEKLMK B CTPaHE, CBA3AHHDIN, Yalle
BCEro, C HEMEAMLUMHCKUM YnoTpebAeHUEM NOAbMU MHBEKLMOHHbIX
HapKOTUKOB, Habatoganca 8 55%, nonosoi — B 25-30% cnyyaes [1, 2],
a B 2021 rogy wux ypoBeHb coctanan 11% u 84% cootseTcTBEHHO. B
2014 roay BepTUKanbHbIM NyTb Nepegayn BUY coctasnan okono 6%, 8
2021 rozy — MmeHblUe NOYTK B 4B8a pa3a. YAebHbIl BeC rpynbl Hacene-
HUWA «TPYA0BbIE MUTPaHTbI» (yA3BMMas rpynna) cpeam HoBbIX CyYaes
BMY 8 2010 rogy — okono 3%, 8 2021 rogy — noutn 25%.

1 Jlukuduposams HepaseHcmaso, MoKoH4YuUMs co Clivom. [nobansbHas
cmpameaus no ClNdy 2021-2026. O6veduHéHHaa npozpamma OOH no

BUY u CrInNA. Pexcum docmyna: https://www.unaids.org/en/resources/
documents/2021/2021-2026-global-AIDS-strategy

2 UHpopmayuoHHsIl 6ronnemeHs — BcemupHubili deHb 60pbbbi co CINLom
2021. Pexcum docmyna: https://www.unaids.org/ru/resources/

3 OguyuansHele cmamucmuyeckue daHHble. focydapcmeeHHoe
yypexcdeHue «PecnybaukaHckuli yeHmp no npogpunakmuke u 6opsbe ¢ CrINA»
MuHucmepcmea 30pasooxpaHeHus U coyuanbHoli 3auumsl HaceneHus
Pecnybauku Tadxukucman. Pexcum docmyna: http://nac.ti/ru/statistika/

INTRODUCTION

More than 40 years have passed since the first cases of the
HIV were registered in the world in 1981 and the pandemic of this
disease started. According to the estimation of the Joint United
Nations Program on HIV and AIDS (UNAIDS), the number of PLHIV
in the world in 2020 was 38 million people. As of June 30, 2021,
28.2 million of them were receiving ART — treatment for HIVZ.

In 1991, the first case of HIV infection was registered in
Tajikistan [1, 2]. The number of PLHIV who were aware of their
HIV-positive status in the country as of December 31, 2021, was
10,077 people; 8,740 of them received ART®. The ART program
has been implemented since 2006 [3, 4], treatment is offered to
patients immediately after they are diagnosed with HIV infection
and is provided free of charge.

The development of the HIV epidemic in the country in gen-
eral has undergone a number of changes over the past years, ini-
tially related to KPs at increased risk of HIV, vulnerable groups,
transmission routes, etc. These changes are generally the result of
comprehensive preventive programs implemented in the country
since the beginning of 2000s (among KPs) and end of 2000s (vul-
nerable groups — pregnant women) in 2001 and 2009 respectively.

In 2009-2010, for example, the parenteral route of HIV
transmission among new cases of infection in the country, most
often associated with non-medical drug injections, was observed
in 55%, sexual contacts — in 25-30% of cases [1, 2], and in 2021
their share became 11% and 84%, respectively. In 2014, the ver-
tical route of HIV transmission was about 6%, in 2021 it became
almost twice less common. The proportion of the LM (vulnerable
group) among new cases of HIV in 2010 was about 3%, in 2021 —
almost 25%.

1 Eliminate inequality, end AIDS. Global AIDS Strategy 2021-2026. Joint United
Nations Program on HIV and AIDS - Access Mode: https.//www.unaids.org/en/
resources/documents/2021/2021-2026-global-AIDS-strategy

2 Fact Sheet — World AIDS Day 2021 - Available at: https://www.unaids.org/
ru/resources/

3 Official statistics. State Institution "Republican Center for the Prevention and
Control of AIDS" of the Ministry of Health and Social Protection of the Population
of the Republic of Tajikistan - Access mode: http.//nac.tj/ru/statistika/
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OueHKa U3MEHeHMUIt B pasBuUTUM anuaemmnn BUY BaxkHa B niaHe
pa3paboTkM M BHEAPEHUA HOBbIX OPraHW3aLMOHHbIX NMOAXOLOB A/1A
nosblWweHna 3pdeKTUBHOCTM NpoTuBogeicTemus BUY, BKatouas uc-
No/b30BaHMe TeX, KOTOPbIe NMOKA3a/In CBOK COCTOATENbHOCTb B MUPO-
BOW NpaKTuKe. bosblioe 3HaYeHWe NPY 3TOM NPUAAETCA UX CNOCOBHO-
CTW COAENCTBOBATb YMEHbLLEHUIO AUCKPUMUHALMM MO OTHOLUEHWMIO K
nogam us-3a nx BUY nonokutenbHoro cTatyca, ewé BcTpedatoeiica
B 06LLECTBE, B TOM YMCNIE B YUPEKAEHWAX 34paBOOXPAHEHMA, B KOTO-
pbix JTIKB, Kak u gpyrue nioam, NPaBoMOYHbI NOYYaTb COOTBETCTBYIO-
Wre MeauUMHCKMe yeayrn®, OpraHu3aumoHHble NOAXOAbI, NoAiexa-
Lye BHEAPEHMIO, AOMNXKHbI ObITb, HAPAAY CO CBOEN 3QPEKTUBHOCTLIO,
TaKKe MeHee 3aTpaTHbiMK [5].

APT urpaeT ogHy M3 OCHOBHbIX PO/EN B NMPOTUBOAENCTBUM 3NN~
aemmn BUY. CosgaHHble B mupe yyéHbimu B nocnefHue 15-20 net
addeKTnBHble APB npenapatbl — KOMBUHaLUMA 13 3 npenapatoB B 1 ¢
($MKCMPOBaHHBIMM A03aMU — NO3BONAIOT NOAABUTL BUPYCHYIO Harpy3sKy
(BH) B KpoBM NaLMEHTOB A0 HEOMNPEAENAEMOrO YPOBHS, YCTaHaBAMBA-
€MOro Npwu COOTBETCTBYIOLLEM MccneaoBaHuy — BH. Takue npenapatbl
B [03€ 0ZiHa TabNeTKa/feHb YNPOLLAIOT JIeYeHe, YLOBNETBOPUTEIbHO
NepeHoCATCA NaLMeHTaMu, MOBbILIAKOT UX NPUBEPIKEHHOCTb IEYEHWIO
[6]. OHM pekomeHayrOTCA BcemupHOM opraHM3auUmen 34paBooXpaHe-
Hus (BO3) npu Bbibope cxembl APT nepsoro psaga [7].

Pe3ynbTaTbl pAda HayYHbIX UCCNEA0BAHUI B MUPEe MOKa3bIBatoT
OTCYTCTBME HOBbIX CNy4yaes nepefayuv BUY npu nonoBbix KOHTaKTax
B CEPOAMCKOPAAHTHbIX (MPEMMYLLECTBEHHO reTepOCeKCyasbHbIX) Na-
pax B cayvasx Haanuma y BUY nonoxutenbHOro naptHEpa Heomnpe-
nensemol BH, kak pesynbrata nonydaemoit um APT [8, 9]. tOHINAC,
yunTbiBas BONBILYIO KAMHWMKO-NabopaTopHylo 3ddekTnBHOCTL APB
npenapaToB, PEKOMEHAYET LMpe MPUMEHATb MX B [LOKOHTAKTHOW
npodunaktnke (4KM) BUY, ocobenHo B KI [10]. Mpu OKN ycnewHo
MCMONb3YOTCA Pa3/iMyHble NekapcTBeHHble popmbl APB npenapaTos
— A1 BHyTpeHHero (TabneTku) [11], BnaranmwHoro (konbua) [12] u
NapeHTepanbHOro (MHbEKLMOHHbIE NpenapaTtbl NPONOHMMPOBAHHOMO
[encTeumA) NnpumeHeHwit [13].

APT ¢ paHHMM, Cpasy e nocne rnoCcTaHOBKM AuarHosa BUY-
WHOEKLMK, npesocTaBieHnem eé Kaxgomy BUY nonoxkutensHomy
Ye/I0BEKY ABMAETCA OAHWUM U3 OCHOBHbIX GaKTOPOB, KOTOPbIN peasbHO
MOXeT cnocobcTBoBaTh BbiNoAHeHMO 3agaun 3.3 uenun 3 Lleneii
B 06/1aCTW YCTOMYMBOTO Pa3BUTUS® — MOMOKWUTL KOHEL, 3NUAemuu
CNOa k 2030 rogy. OZHUM M3 BaXKHbIX YCI0BUIA NpU NpoBeAeHUH
APT saBnsetcs obecrneyeHne MeAMUMHCKMMM  PabOTHUKamMu
M3Ha4aNbHO W MOALEPNKAHME Y NALMEHTOB B NpoLecce HabnoaeHus
NPUBEPIKEHHOCTU K NOY4aeEMOMY UMM nedeHuto [4, 14].

APT oTBOAWMTCA 0COoban posib B pekomeHayemom BO3 noaxoze,
OPWEHTUPOBAHHOM Ha MHTEpPEeCHI NtoAe U cnocobHOM NOBbICUTb 3¢-
¢dekTMBHOCTL NpoTuBoaeincTBuA snnaemun BUY. OH npepnonaraet
nposefieHWe MHTerpaLum ycayr B caasm ¢ BUY, cBobogHbIX OT CTUrMbI
U OUCKPUMUHALMKY, B MEOULMHCKUE YUPEXAEHWUA MPUBAVKEHHO K
MeCTy npokunBaHua JIKBE — yupexaeHua MMCM. BUY ycayri, Hapagy
¢ npambimu (APT v ap.), BKAoYatoT B cebs U Apyrve BUAbl NOMOLLM:

4 MpeodoneHue naHdemuli — cmaea uHmepecs! adeli 8 UeHMpP BHUMAHUS.
Lloknad k ecemupHomy dHro 6opbbbi ¢ CMNgom, 2020. Pexcum docmyna: https://
www.unaids.org/ru/resources/documents/2020/prevailing-against-pandemics
5 Uenb 3: ObecneveHue 300p0oso2o 06pasa #usHuU u codelicmaue
6nazononyyuto 011 8cex 8 Atobom sozpacme. Lieau 8 obaacmu ycmoliyuso2o
passumus. Pexcum docmyna: https://www.un.org/sustainabledevelopment/ru/
health/

6  CB00HOE pyKkos8oACMEO Mo UCMOAb308AHUID AHMUPEMPOBUPYCHBIX
npenapamos 015 feveHus u npoguaakmuku BUY-uHgekyuu: pekomeHoayuu
¢ no3uyuli obujecmeeHHo20 30pagooxpaHeHus / BcemupHas op2aHU3ayus
30pasooxpaHeHus. 2-e u3d. Pexcum docmyna: https://www.who.int/hiv/pub/
arv/arv-2016/ru/
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Assessment of changes in the course of HIV epidemic is
important in terms of developing and implementing new orga-
nizational approaches to improve the effectiveness of the fight
with HIV, including the use of those that have shown their effi-
cacy in world practice. At the same time, great importance is giv-
en to elimination of discrimination against people due to their
HIV-positive status, which still takes place in society, including the
healthcare settings, in which PLHIV, like other people, are eligi-
ble to receive appropriate medical services*. The organizational
approaches to be implemented should be, along with their effec-
tiveness, also less costly [5].

ART plays a major role in limiting the spread of the HIV ep-
idemic. Developed by scientists in the last 15-20 years, effective
ART drugs are a combination of 3 medications in 1 with fixed
doses, which allow VL suppression in the blood of patients to an
undetectable level, established during the respective study of
the VL. Such drugs at a dose of one tablet/day simplify manage-
ment of the infection, are satisfactorily tolerated by patients, and
increase their compliance with treatment [6]. They are recom-
mended by the World Health Organization (WHO) when choosing
a first-line ART regimen [7].

The results of a number of scientific studies in the world
show the absence of new cases of HIV transmission during sexual
intercourse in serodiscordant (mainly heterosexual) couples if an
HIV-positive partner has an undetectable VL level as a result of his
ART [8, 9]. UNAIDS considering the significant clinical and labora-
tory efficacy of ART drugs, recommends their wider use in pre-ex-
posure prophylaxis (PrEP) for HIV, especially in KPs [10]. Various
forms of ART drugs are successfully used in PrEP for oral (tablets)
[11], vaginal (rings) [12], and parenteral (long-acting injectables)
applications [13].

Early provision of ART immediately after HIV diagnosis to ev-
ery HIV-positive patient is one of the main factors that can really
contribute to the achievement of target 3.3 of goal 3 of the Sus-
tainable Development Goals® to end the AIDS epidemic by 2030.
One of the important conditions in the implementation of ART
is the compliance of the patient with treatment which should be
initially achieved by the medical workers and maintained during
follow-up [4, 14].

ART has a special role to play in the WHO-recommended
people-centered approach that can improve the response to
the HIV epidemic. It involves the integration of HIV services, free
from stigma and discrimination, into PHC facilities of medical in-
stitutions close to the place of residence of PLHIV®. HIV services,
along with direct services (ART, etc.), also include other types of
care: diagnosis, treatment and prevention of chronic non-com-
municable and other diseases in PLHIV, assistance in the field of
sexual, reproductive, and mental health, etc.

Receiving HIV services in PHC facilities is convenient and
beneficial (physically and economically) for PLHIV in terms of
proximity to their place of residence and saving money on trans-

4 Overcoming pandemics — putting people at the center of attention. World
AIDS Day Report 2020. Available at: https://www.unaids.org/en/resources/
documents/2020/prevailing-against-pandemics

5 Goal 3: Ensuring healthy lifestyles and promoting well-being for all at all
ages. Sustainable Development Goals. Access Mode: https://www.un.org/
sustainabledevelopment/en/health/

6 Consolidated guidelines on the use of antiretroviral drugs for the treatment
and prevention of HIV infection: recommendations from a public health
perspective / World Health Organization. 2nd ed. Access mode: https.//www.
who.int/hiv/pub/arv/arv-2016/ru/
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[MarHoCTuKa, neyeHne U npodunakTuka y JIIKB XpoHUYecKnx HenH-
bEKLMOHHDBIX U Apyrvx 3aboneBaHwnii, NomoLLb B chepe CeKcyanbHO-
ro, penpoAYKTUBHOTO U NCUXMYECKOTO 340POBbA U T.N.

Monyyenne BUY ycayr B yupexaenuax NMMCIN asnsetca yao6-
HbIM U BbIFOAHbIM (PU3MYECKM M IKOHOMMYECKM) ansa JIKB B nnaHe
61M30CTV K MECTY WX }KUTENBCTBA M SKOHOMMM UX CPEACTB Ha NOE3aKM
1 apyrue pacxoapl. OHO BaXKHO €LLE U B CBA3W C yBENUYEHUEM B pe-
3ynsTate APT Npofo/mKMUTENBHOCTM 13HKM JIKB, 4To Npeaonpenens-
€T POCT Yncna naumeHToB ctapue 50 neT (50+), Hy:KAQMOLWMXCA YaLle,
4yem NOAN MONOMKE WX, B MEAWLIMHCKON NOMOLLM OT Pas/IUHbIX XPO-
HUYECKMX HEMHDEKLIMOHHDBIX U APYriX 3aboneBaHuii.

BWY ycnyrm 8 MMCI BaxkHbI M ANA feTei, usylmx c BUY, koraa
OHW, KaK U BCE eTV B LLeSIOM, AO/MKHbI B N1aHOBOM NpodunakTuye-
CKOM nopsake HabnogaTbcA B CBOEM BO3pacTe (AeTcKuit) cneupanu-
CTamy BHeBONbHUYHbLIX yupexaeHui. Mpegoctasnenme BUY ycayr
NpUBGAVKEHHO K MecTy npoxuBaHua JIXKB BaXHO TaKke U C anuae-
MMONOTUYECKMX NO3ULIMIA B YCNOBUAX PACNpOCTpaHeHUs B obLuecTse
B nocnegHve rogbl COVID-19 1 HeobX0AMMOCTM OrpaHUYeHUs Nauy-
€HTaMM COLMabHbIX KOHTAKTOB B 3TOM CBA3M.

Cnepys pekomeHgaumam BO3 06 nHterpaummn BUY yeayr v yun-
TbiBas 6ONbLUIYIO NEPCNEKTUBHOCTb 3TOM AeATENbHOCTM B bopbbe co
CTUIMOI M ANCKpUMUHAUmel npy BUY, B TagskunkuctaHe B 2018 rogy
6bln AaH cTapT paboTe B LlaHHOM HanpasneHuu. B HacTosLLee Bpems
3Ta paboTa NPOBOAMTCA B COOTBETCTBUM C pacnopsxkeHnem M3C3H PT
ot 17.04.2019 r., N2 252 «O6 yTBepaeHun MopsaKa opraHusaLmm
1 NPOBEAEHUA UHTErpaLLK YCayr No NpodUNaKTUKe, ANarHOCTUKE U
neyeHnto BUY-uHbeKUmmM cpeamn aeteit U B3POCAbIX Ha YpOBHE CETU
yYpexaeHUN NepBUYHON MeANKO-CaHUTapPHOKM NOMOLLU»E,

OkaszaHue ycnyr, cBAsaHHbIX ¢ BWUY, cornacHO Ha3BaHHOMY
Bbiwe pacnopaxeHuto M3C3H PT, sBmeHaeTca B yupexaeHun NMMCI
B 0653aHHOCTY CneumanbHO NOAroTOBAEHHbIX No Bonpocam BUY-uH-
deKumn ofHOro Bpaya-MHOEKLMOHUCTA (BCE YCAYTM B pamKax Awc-
naHcepHoro HabnoaeHms 3a JIKB) u ogHOro cemeiHoro Bpava (MH-
dopmaLmoHHO-06pasoBaTenbHan AeATenbHocTb no BUY-uHbekLmm
cpesu HaceneHws, HanpasaeHWe nauueHToB Ha BUY obcnenosaHue
nT.Aa.).

WHTerpauna BUY ycayr B HacToALLee BpemA NPOA0/KAeTCA B yu-
pexxaeHunax MMCN [15] r. QywaH6e — B ropoAcKMX LIEHTPax 340Pp0BbA
(rLi3). BUY ycnyramm 3gech, B YaCTHOCTM YCIyraMum B pamMKax AMCraH-
CEpHOTo HabnAeHNUA NALLMEHTOB, OXBATbIBAKOTCA KaK [ETH, KUBYLLME
¢ BMY (<18 neT), TaK 1 B3pocable, xusywme ¢ BUY (18+). MaumeHTsl
4N apcnaHcepHoro HabioaeHva B L3 BbIABAAIOTCA WM3HAYa/bHO
N1b0o NPAMO 34eCb C NOCNEAYIOLLMM NOATBEPHKAEHUEM NONOKUTE b-
HOro pesynbTaTa TeCTMPOBaHMA Ha BMY B LeHTpe no npodunaktvke n
6opbbe ¢ CNKA r. Oywanbe (L CMUA AywaHbe), inbo nepegatotcs
ctozia 13 uncna naumenTos L, CNAA dywaHbe.

B Mob6anbHoit ctpaternm no CMAQy Ha 2021-2026 rr. «/IMKBMUaN-
pOBaTb HEPaBEHCTBO, NOKOHUMTL co CMAom» (FOHIMAC)® HameueHo
[OCTUKEHUE TaKWX LieNeBbIX NOKasaTenei B 06nact TecTMpoBaHUA

7 YckopeHue mep 0na npexpaweHus anudemuu Clnda. Cmpameaus
IOH3V/AC Ha 2016-2021 22. Pexcum docmyna: https://www.unaids.org/en/
resources/

8  PacnopseHue MuHucmepcmea 30pasooXpaHeHus U coyuasnsHoli
3awumel HaceneHus Pecnybauku Tadxcukucman om 17.04.2019 2. «06
ymeepxcdeHuu [TopAdKa op2aHU3ayuU u npogedeHus UHme2payuu ycaye no
npogunakmuke, duazHocmuke u feveHuro BUY-uHgekyuu cpedu demeli u
83pOC/IbIX HA ypoBHE cemu yupexcoeHul nepeudHol meduko-caHumapHol
nomowsu». Pexcum docmyna: http://nac.tj/

9 Jlukeuduposams HepaseHCcM8o, NoKoH4ume co Cliom. [nobaneHas
cmpameaus no ClNdy 2021-2026. O6veduHéHHaa npozpamma OOH no
BUY u CrInA. Pexcum docmyna: https://www.unaids.org/en/resources/
documents/2021/2021-2026-global-AIDS-strategy

portation and other expenses. It is also important in connection
with the increase in the life expectancy of PLHIV, as a result of
ART’, which predetermines an increase in the number of patients
over 50 years old (50+) who need medical care for various chronic
non-communicable and other diseases more often than younger
people.

HIV services in primary health care are also important for
children living with HIV, when they, like all children in general,
should be examined by specialists from out-patient institutions in
a planned preventive way. The provision of HIV services close to
the place of residence of PLHIV is also important from an epide-
miological point of view in the context of the spread of COVID-19
in society in recent years and the need for patients to limit social
contacts in this regard.

Following the WHO recommendations on the integration of
HIV services and taking into account the great benefit of this ac-
tivity in the fight against stigma and discrimination in HIV, in Tajik-
istan in 2018, respective work was launched. Currently, this work
is being carried out in accordance with the order of the MHSP RT
of April 17, 2019, No. 252 “On approval of the Procedure for orga-
nizing and conducting the integration of services for the preven-
tion, diagnosis, and treatment of HIV infection among children
and adults at the level of a network of PHC institutions”s.

The HIV-related services, according to the above-mentioned
order of the MHSP RT, are provided in the PHC facility by one in-
fectious disease specialist trained in HIV infection (all services are
within the framework of dispensary observation of PLHIV) and
one family physician (information and educational activities on
HIV infection among the population, referral of patients for HIV
testing, etc).

The integration of HIV services is currently ongoing in PHC
facilities [15] in Dushanbe —in the city health centers (CHCs). HIV
services here, in particular outpatient follow-ups, cover both chil-
dren living with HIV (<18 years) and adults living with HIV (18+).
Patients for dispensary observation at the CHC are either newly
diagnosed here with subsequent confirmation of a positive HIV
test result at the AIDS Prevention and Control Center in Dushan-
be (CC AIDS Dushanbe) or transferred here from the CC AIDS Du-
shanbe.

The Global AIDS Strategy 2021-2026 “End Inequality, End
AIDS (UNAIDS)"”® is targeting 95-95-95 (%) HIV testing and treat-
ment rates by the end of 2025. The document also recommends
that at least 90% of PLHIV, as well as people from KPs, are covered
by integrated services by this date. These targets of the UNAIDS
strategy in an adapted form are used in the National Program to
limit the epidemic of HIV and AIDS in the Republic of Tajikistan for
the period of 2021-2025%,

7 Accelerating action to end the AIDS epidemic. UNAIDS Strategy 2016-2021.
Access mode: https://www.unaids.org/en/resources/

8 Decree of the Ministry of Health and Social Protection of the Population of
the Republic of Tajikistan dated April 17, 2019 “On approval of the Procedure
for organizing and implementing the integration of services for the prevention,
diagnosis and treatment of HIV infection among children and adults at the level
of a network of primary health care institutions sanitary care”. Access mode:
http://nac.tj/

9  Eliminate inequality, and end AIDS. Global AIDS Strategy 2021-2026. Joint
United Nations Program on HIV and AIDS. Access Mode: https://www.unaids.
org/en/resources/documents/2021/2021-2026-global-AIDS-strategy

10 National program to limit the epidemic of human immunodeficiency virus
and acquired immunodeficiency syndrome in the Republic of Tajikistan for 2021-
2025. Access mode: http.//www.adlia.tj/
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1 nevenms BUY, kak 95-95-95 (%), K KoHuy 2025 roga. B gokymeHTe
PEKOMEeHAYeTCA, KpOMe TOro, OXBaTUTb K STOMY KE CPOKY MHTErpu-
POBAHHbIMM ycayramu, Kak MuHUMmym, 90% JIXKB, a Takke ntogen u3
K. 371 uenesble nokasatenu ctpateru FOHIMAC B aganTMpoBaHHOM
BUAE MCNonb3ytoTca B HaumoHanbHOM nporpamme no npoTuBoaen-
CTBMIO 3MMAEMMM BUPYCA MMMYyHOZeDULMTA YenoBeKa U CUHAPOMA
npuobpeTéHHoro ummyHogZedunumTa B Pecnybnvke TaaKMKUCTaH Ha
nepvog, 2021-2025 rogpi™.

LLENb UCCNEAOBAHMA

OLLEHKa COCTOAHUA U TEKYLLMX pe3y/IbTaToB NPoBOAUMON B Taa-
YKUKMCTaHe nHTerpaummn BUY yenyr B yupexxkaenuna MMVICI Ha npumepe
r. ywaH6e ¢ onpeaeneHnem BO3MOXKHOCTEN ANA AanbHelllero pas-
BUTUA 3TOW AEATENbHOCTU U BHEPEHNUA e€ B ApYrMX PeroHax cTpa-
Hbl C YYETOM O0COBEHHOCTEN U TEHAEHUMIA Pa3BuTUA anuaemun BUY
B CTpaHe.

MATEPUAN U METOADbI

B ovHamuKe NpoBeAEH CPAaBHUTENbHBIV aHAIM3 OGULMANBHBIX
KONMYECTBEHHbIX CTaTUCTUYECKMX AaHHbIX No BUY nHdekumu Pecny-
6/MKaHCKOrOo LieHTpa no npodunaktmke u bopbbe ¢ CMNA M3C3H PT.
M3yuyeHbl exerogHble OT4&Tbl CTPaHbl B paMKax OTY4ETHOCTM [Nobanb-
HOro MoHuUTOpWHra anugemumn CrNA. N3yydeHbl AaHHbIE SNEKTPOHHBbIX
KapT JIXKB 13 cucTeMbl 91EKTPOHHOrO CeXKeHunaA 3a cnydaamm BUY-unH-
dekumn B TamukuctaHe. NposBeaéH aHanU3 JaHHbIX 31EKTPOHHbIX
KapT JIXKB — uteneii r. ywaHbe, B TOM YMCAE MOAYYAIOLLMX UHTE-
rpuMpoBaHHble ycnyrn B ceasn ¢ BUY B yupexageHuax MMCH r. Qywan-
6e. MpoBeseHa AeTanu3auma (Lesarperaums) AaHHbIX NOCAEAHMX MO
Bo3pacTy (aetvi <18 nert, B3pocable 18+ 1 50+), nony (MysKUMHbI U XKeH-
WMHbI 18+), NPMHAANEXHOCTM K rpynnam HaceneHus (B3pocable 18+)
B PaMKax TeCTMPOBaHMA Ha BMY ¢ nonoxKutenbHbIM pesynsTatom, no
NPOAO/KUTENBHOCTU HabtoaeHuMs, npuémy APT 1 nogasnexuto BH y
HUX.

M3yyeHbl maTepuansl, CoAepKalumeca B OTeYeCTBEHHbIX M 3a-
PYOEXKHBIX HAYYHbIX MEAMLMHCKUX KypHanax: BecTHUMK ABMLEHHBI;
HypHan uHdekTonornm; BUY-uHdeKuma n MmmyHocynpeccuu; 3nu-
[EeMMONOTUA U MHOEKUMOHHbIe 60Nne3HU. AKTyasbHble BOMPOCHI;
Lancet; PLoS Medicine; JAMA; Sexually Transmitted Infections; AIDS;
The New England Journal of Medicine; Clinical Infectious Diseases. W3-
yueHbl foKymeHTbl OOH, BO3 1 IOHIM/IC, maTepuansl MexayHapos:-
HbIX KOHdepeHumii no CNNA,.

AHann3 [daHHbIX NPOBOAMACA MOCPEACTBOM METOAa onuca-
Te/IbHOM (AEeCKPUNTMBHOM) CTaTUCTUKM B Npeaenax BCen nonynsaumm
JIKB B cTpaHe (HoBble cnyyan BUY, /KB ¢ paHee yCTaHOBAEHHbIM
[MarHO30M, COBOKYMHOCTb). MpK1 3TOM MCMOb30BaNCh abCONOTHbIE
BE/IMYMHBI (KaK COBOKYMHOCTb) C ONpeseseHNeM Ha OCHOBE Nocnes-
HUX OTHOCUTE/NIbHBIX BEIMYMH (IKCTEHCMBHbIE U MHTEHCMBHble BUY
MoKasaTenu), CBA3aHHbIX C MOJIOM W BO3PACTOM MaLMEHTOB, MEXaHM3-
MOM MHOULMPOBAHUSA, MPUHABNEKHOCTBIO K rpynnam obcieayemoro
HaceneHwus, ¢ APT, noayyaemMbiMU NaLMeHTaM1 UHTErPUPOBaHHbIMU
ycayramm 8 MMCMN m T.n.

PE3YNbTATbI

C 1991 roga — MOMeHTa perucTpaumm B TaAKMKUCTaHe NepBoro
cnyyas BUY — no 31 gekabpa 2021 roaa B cTpaHe BbissneHo 13992

10 HayuoHanbHas npozpamma no npomusodelicmeuto 3nudemuu

supyca ummyHodepuyuma 4en08eKa u CUHOPOMa NpuobpemeEHHo20
ummyHodeguyuma 8 Pecnybauke Taducukucmar Ha 2021-2025 20061 — Pexcum
docmyna: http.//www.adlia.tj/
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PURPOSE OF THE STUDY

Assessment of the position and current results of the ongo-
ing integration of HIV services in PHC facilities in Tajikistan on the
example of Dushanbe with the identification of opportunities for
its further development in other regions of the country, taking
into account the characteristics and trends in the development of
the HIV epidemic in the country.

METHODS

A comparative analysis of official quantitative statistical data
on HIV infection of the Republican Center for the Prevention and
Control of AIDS of the MHSP RT was carried out. The annual re-
ports of the country were studied as part of the reporting of the
Global Monitoring of the AIDS Epidemic. The data of electronic
cards of PLHIV from the system of electronic tracking of HIV in-
fection cases in Tajikistan were studied. An analysis was made of
data from electronic cards of PLHIV residents of Dushanbe, in-
cluding those receiving integrated HIV services in PHC facilities in
Dushanbe. The latest data were analyzed by age (children <18
years old, adults 18+ and 50+), sex (men and women 18+), KPs
membership (adults 18+) with HIV testing positive result, follow
up duration, ART and VL suppression level.

The papers of the following scientific medical journals were
analyzed: Avicenna Bulletin; Journal of Infectology; HIV Infection
and Immunosuppression; Epidemiology and Infectious Diseases,
Topical issues; Lancet; PLoS Medicine; JAMA; Sexually Transmit-
ted Infections; AIDS; The New England Journal of Medicine; Clini-
cal Infectious Diseases. Documents of the UN, WHO and UNAIDS,
and proceedings of international conferences on AIDS were also
analized.

Data analysis was carried out using the method of descrip-
tive statistics within the entire population of PLHIV in the country
(new HIV cases, previously diagnosed PLHIV, total numbers). At
the same time, absolute values were used for the relative values
(rates) calculations (extensive and intensive HIV indicators related
to the sex and age of patients, the mechanism of infection, mem-
bership in the groups of the surveyed population, ART, received
integrated services in PHC, and etc.).

RESULTS

From 1991, when the first case of HIV was registered in Ta-
jikistan, until December 31, 2021, a total of 13,992 cases of HIV
were detected in the country; 3,915 (28%) of them died for var-
ious reasons, including HIV infection-associated diseases, in the
first turn.

In 2021, when the COVID-19 pandemic continued in the
country, testing (examination) of the population for HIV (909,536
people) revealed new cases of infection in 922 people®, of which
344 (37.3%) were women, 578 were men (62.7%); (in 2017 the
numbers were 612,123; 1,205; 38.9%; and 61.1%, respectively).
The HIV detection rate (per 100 examined) was 0.1 (in 2017 —
0.2).

In 83.7% of new HIV cases in 2021, infection spread through
sexual contacts, mainly through heterosexual ones (65.6% in

11 Official statistics. State Institution "Republican Center for the Prevention and
Control of AIDS" of the Ministry of Health and Social Protection of the Population
of the Republic of Tajikistan. Access mode: http://nac.tj/ru/statistika/
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cnyyan BWY, 3915 (28%) uenoBek U3 HUX yMEP/N NO PasHbIM NPUYU-
Ham, B TOM Yunc/ie OT 3ab60neBaHui1, cBA3aHHbIX ¢ BUY-MHbeKumen, B
nepsyto oyepesp.

B 2021 roay, Korga B CTpaHe NpOAO/MKANacb NaHAEMUA
COVID-19, npoBeaéHHbIM TecTMpoBaHMeMm (0bcnesoBaHWe) Hacene-
HWs Ha BUY (909536 4enoBek) BbIABNEHO HOBbIX C/Ty4aeB UHPEKLUMM B
KonunuecTse 922 YenoseKka', U3 HUX XKeHWMH — 344 (37,3%), My»KUMH
— 578 (62,7%) yenosek (2017 rog, — 612123; 1205; 38,9% v 61,1% co-
oTBeTcTBEHHO). KoapduumeHT BbissneHns BUY (Ha 100 obcneposaH-
HbIx) coctasun 0,1 (2017 rog —0,2).

B 83,7% HoBbix cnydaes BUY B 2021 rogy uHOMUMpOBaHME
NPOM30LW/I0 MONOBbIM MYTEM — B OCHOBHOM MpW reTepoceKcyasib-
HbIX KOHTaKTax (2017 rog — 65,6%). BepTuKanbHblii NyTb Nepesaun
BWY coctasnan 3,4% (2017 rog — 4,9%). MapeHTepanbHaa nepesgaya
BUY (MHBbEKLMOHHDBIN MexaHW3M nepesayn B OCHOBHOM, CBA3AHHbIV
B NOAABAAIOLWEM OONbLWIMHCTBE CYYAEB C HEMEAULMHCKUM yroTpe-
61eHMEM NOABMU UHBEKLMOHHBIX HAPKOTMKOB) MMen mecTo B 11,3%
OT BCeX HOBbIX C/ly4aeB MHbekumn (2017 rog — 20,5%). B 1,6% HOBbIX
cnyyaes BUY mexaHn3m nepesayn MHOGEKLUN SNUAEMUONOTMHYECKMM
paccnefoBaHNEM He YCTAHOBJIEH.

Cpeam HoBbIx cnyyaes BUY 8 2021 roay nuvua B penpoayKTuns-
Hom Bo3pacTe (15-49 nert) coctaBnsanm 751 (81,5%) uenosek, U3 HUX
KEHWMHbI — 285 (37,9%), My»KumnHbl — 466 (62,1%) uenosek (2017 rog,
— 82,9%; 45% 1 55% COOTBETCTBEHHO). Yae/bHbI Bec Aoael B BO3-
pacte crapuwe 50 net cpeau HoBbIx cnyvaes BUY 8 2021 roay coctasumn
12,3% (2017 rog,— 8,3%).

B 2021 rogy uncno HoBbIX cnyyaes BUY, BbiABNEHHbIX B rpyn-
ne HaceNeHWa «TpyaoBsble MUrpaHTbi» (TM), coctasnan 228 (24,7%)
uenoBek; TecTMpoBaHue Ha BUY npownu 26927 (3% ot oblero umnc-
Na npoweawunx TectuposaHue Ha BUY B ctpaHe) TM, KoadduumeHT
BblABAEHWA MHPeKumm coctasun 0,9 (2017 rog, — 185; 15,4%; 12668 n
1,5 cooTBeTcTBEHHO). M0N10BOM NYTb UHOULMpPOBaHUA BUY y JIIKB-TM
numen mecto bonee, uem B 95% cnyyaes.

B 2021 roay uncno HosbIx cnyyaes BUY, BbiABAEHHbIX B rpynne
HaceneHus, 06cnepo0BaHHOM Ha JaHHYIO MHQEKLMIO B CBA3M C UMEID-
LUMMMCA KAMHUYECKMMM NOKa3aHWAMM, cocTasnan 226 (24,5%) yeno-
Bek (2017 roa — 249 1 20,7% cooTBeTcTBEHHO). TecTMpoBaHue Ha BUY
N0 KAMHUYECKMM MOKaszaHuAm npownu npu 3tom 201668 yenosek,
K03dOULMEHT BbifBNEHMA MHeKumm cocTasun 0,1 (2017 rog — 69505
1 0,36 cooTBETCTBEHHO).

Yucno /KB, 3Hatowmx ceoit BMY cTaTyc, coctaBun B CTpaHe
Ha 31 pekabps 2021 roga 10077 yenosek (2017 rog — 7516), U3 HUX
B3poc/ble (18+) — 8971 (89%) uenosek, petn (<18 net) — 1106 (11%)
yenoBeK. 310 cocTaBuno 74,1% ot oueHo4Horo Konmdectsa /1B B
cTpaHe, pasHoro 13598 (no gaHHbIM Nporpammbl Cnexktpym). Pacnpo-
CTPaHEHHOCTb (NopaxéHHocTb) BUY-uHpeKuun B CcTpaHe cocTaBuna
106 Ha 100 Tbic. HaceneHua (2017 roa — 86) —T1abn. 1.

Monyyanu APT B cTpaHe Ha KoHel, gekabps 2021 roza 8740
(86,7%) NKB, u3 Hux 14,2% — naumeHTbl B BO3pacTe crapiue 50 (2017
rog, — 4942; 65,8%; 7,7% cootseTcTBEHHO [15]). YaenbHbIl BeC npea-
CTaBUTENEN KNIOYEBLIX MPynn Hacenenua cpeay JIXKB, nonyyatowmx
APT, coctasun 20,4% B Le/IOM, a MO OTAE/NbHOCTM: It0AM, ynoTpebns-
FOLLIME MHBEKLIMOHHBIE HAaPKOTUKK (TYUH) — 15,2%; paboTHMLbI cekca
(PC) — 1,9% v ap. MogaBneHne BUPYCHOM Harpysku Habatoganocs y
88% OT BCEX NO/YYaBLUMX IeYEHME NALMEHTOB.

11  OgpuyuansHble cmamucmuyeckue OaHHble. focydapcmeeHHoe
yypexcdeHue «PecnybaukaHckuli yeHmp no npogpunakmuke u 6opsbe ¢ CrINA»
MuHucmepcmesa 30pasooXpaHeHuUs U CoOYuanbHOU 3auumesl HaceneHus
Pecnybauku Tadxukucman. Pexcum docmyna: http://nac.ti/ru/statistika/

12 Mamepuanel Mex0yHapoOHol Hay4yHO-NpaKmu4eckol KoHpepeHyuu
«AKmyaneHele 8onpocs! BUY-uHgpexyuu. OxpaHa 300posbs mamepu u
pebérkar. CaHkm-lemepbype, 14-15.09.2020. Pexcum docmyna: www.
congress-ph.ru

2017). The vertical route of HIV transmission was found in 3.4%
(in 2017 — 4.9%). Parenteral transmission of HIV (an injection
mechanism of transmission in the vast majority of cases was de-
termined in people who inject drugs — PWID) was found in 11.3%
of all new cases of infection (20.5% in 2017). In 1.6% of new HIV
cases, the mechanism of infection transmission has not been es-
tablished by the epidemiological investigation.

Among new cases of HIV in 2021, people of reproductive
age (15-49 years) accounted for 751 (81.5%) patients, among
which 285 were women (37.9%), 466 — men (62.1%); (in 2017
the numbers were 82.9%; 45% and 55%, respectively). The pro-
portion of people above 50 years of age among new HIV cases in
2021 was 12.3% (in 2017 — 8.3%).

In 2021, the number of new HIV cases detected in the LM
group was 228 (24.7%); 26,927 (3% of the total number of those
tested for HIV in the country) LM were tested for HIV, and the
infection detection rate was 0.9 (in 2017 the numbers were 185;
15.4%; 12,668 and 1.5, respectively). The sexual route of HIV in-
fection in PLHIV-LM was determined in more than 95% of cases.

In 2021, the number of new HIV cases detected in the peo-
ple examined for this infection due to existing clinical indications
was 226 (24.5%); (249 and 20.7%, respectively, in 2017). At the
same time, 201,668 people were tested for HIV for clinical indica-
tions, the infection detection rate being 0.1 (in 2017 — 69,505 and
0.36, respectively®?).

The number of PLHIV who were aware of their HIV status
in the country as of December 31, 2021 was 10,077 (in 2017 —
7,516), of which adults (18+) were 8,971 (89%), children (<18
years old) — 1,106 (11%). This amounted to 74.1% of the estimat-
ed number of PLHIV in the country, which was 13,598 (according
to the Spectrum program). The prevalence of HIV infection in the
country was 106 per 100 thousand of the population (86 in 2017)
—Table. 1.

As of the end of December 2021, 8,740 (86.7%) PLHIV were
receiving ART in the country, of which 14.2% were patients aged
over 50 years (in 2017 — 4,942; 65.8%; 7.7%, respectively [15]).
The proportion of representatives of KPs among PLHIV receiving
ART was 20.4% in general, and particularly: PWID — 15.2%; sex
workers (SWs) — 1.9%, etc. VL suppression was observed in 88%
of all treated patients.

In 2021, for various reasons, 304 PLHIV died in the coun-
try, mostly from HIV-associated diseases (total mortality among
PLHIV); the average annual rate of mortality in PLHIV in 2021 be-
ing 3.1% (in 2017 — 476 and 6.7%, respectively).

In Dushanbe, 141 new cases of HIV were detected in 2021,
including 14 (9.9%) people over 50 years of age. Sexual trans-
mission of HIV among them was 65.2%. The number of PLHIV
who were aware of their HIV status in Dushanbe as of December
31, 2021 was 2,446, of which 392 (16%) were over 50 years of
age. The prevalence of HIV infection in Dushanbe was 277.7 per
100,000 population. ART was received in Dushanbe at the end
of December 2021 by 2,002 (81.8%) PLHIV who were patients
of both Dushanbe CC AIDS (856) and Dushanbe CHCs (1,146), of
which 288 (14.4%) people were above 50 years of age.

As of December 31, 2021, the number of PLHIV who were
aware of their HIV status and among them received ART in other

12 Materials of the International Scientific and Practical Conference “Actual
Issues of HIV Infection. Maternal and child health." St. Petersburg, 14-
15.09.2020. Access mode: www.congress-ph.ru
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Tabnuya 1 lNokazamenu yucaa /1B, pacnpocmpaHéHHocmu
BUY-uHgpekyuu u oxsama JIXKB APT 8 Tadmcukucmate u
peauoHax cmpasl (no cocmosAHuto Ha 31.12. 21)

Table 1 Number of PLHIV, HIV prevalence and coverage
of PLHIV with ART in Tajikistan and regions of the
country (as of December 31, 2021)

Yucno JIXKB PacnpocrtpaHéHHocTb BUY-uHpekuun Oxsart J1XKB APT
PernoHbl
o - Number of (Ha 100 Tbic. HaceneHmsa) . ART coverage of

PLHIV HIV prevalence (per 100 thousand population) PLHIV (%)

IBAO / GBAO 427 184.5 83.6
[Oywat6e / Dushanbe 2446 277.7 81.8
PPN / CDRS 1933 87.2 90.1
Coraumiickan obnactb / Sughd region 2277 82.7 87.5
XaTnoHcKkas obnactb / Khatlon region 2994 87.4 87.7
TagskukuctaH / Tajikistan 10077 106 86.7

Mpumeyanus: FBAO — lopHo-bagaxiwaHckan aBToOHOMHas 06aacTb; PP — ropoaa 1 paiioHbl pecnyb/IMKaHCKOro NogYUHEHUS
Notes: GBAO — Gorno-Badakhshan Autonomous Region; CDRS — cities and districts of republican subordination

B 2021 roay no pasHbiM MPUYMHAM, B TOM Yncie oT 3aboseBa-
HWA, cBA3aHHbIX ¢ BMY (no 6onbluelt Yactu), ymepau (obwas cmepT-
HOCTb cpeaym JIKB) B cTpaHe 304 J1XKB; nokasatenb obueit cmepT-
HocTu cpeam JTIHKB (cpeau cpenHerogosoro konnyectsa JIXKB B 2021
rogly) pasHanca 3,1% (2017 rog,— 476 v 6,7% COOTBETCTBEHHO).

B r. Aywan6e B 2021 rogy 6bin BbifseneH 141 HoBblIl ciyyait BMY,
B TOM umncne y 14 (9,9%) yenosek crapiue 50 nert. Monosoii NyTb Nepe-
Zauv BUY cpeam Hux coctaBun 65,2%. Yncno JTHKB, 3Hatowwmx ceoit BUY
CcTaTyc, cocTaBuA B T. lywaHbe Ha 31 aekabps 2021 roga 2446 uenosex,
13 HKx 392 (16%) ctapwwe 50 net. PacnpocTpaHéHHOCTb BUY-nHbeKumn
coctaswna B 1. lywax6e 277,7 Ha 100 Tbic. Hacenerus. Monyyanu APT B
r. QywaH6e Ha KoHeL, aekabps 2021 roaa 2002 (81,8%) KB, KoTopble
ABNAOTCA NaumeHTamu Kak 'L, CNAA AywaH6e (856), Tak v MU3 dywaH-
6e (1146), u3 Hux 288 (14,4%) yenosek cTapiue 50 neT.

Yucno JIKB, 3Hatowmx ceoit BUY ctatyc, v nonyyaslimx M3 mx
yucna APT, cOCTaBU/IO B APYIvX PerMoHax cTpaHbl Ha 31 aAekabps 2021
rofia cooTBeTcTBeHHO: 1) FBAO — 427 n 357 yenosek; 2) PPM — 1933
n 1741 yenosek; 3) Coramitckaa obnactb — 2277 u 1993 uenoseka; 4)
XaTnoHcKkaa obnactb — 2994 n 2626 yenosek. PacnpocTpaHEHHOCTb
BUY-mHbekumm (Ha 100 TbiC. HaceneHMa) B 3TUX PerroHax CocTaBu-
Na cooTBeTcTBEHHO: 184,5; 87,2; 82,7; 87,4. OxBat J1XKB APT coctasun
B HA3BaHHbIX pernoHax Ha 31 aekabpsa 2021 roga cOOTBETCTBEHHO:
83,6%; 90,1%; 87,5%; 87,7%.

Ha 31 pekabpsa 2021 roga Ha ypoBHe ceTu yupexaeHui MMCI
CTpaHbl HabAAaNMCb M NoMyYanu ycayrv B ceasm ¢ BUY 1155 (11,5%)
KB, 13 Hux 183 (15,8%) uenoseka crapuwe 50 net. Bce oHM AaBasanCL
naupeHTamu MU3 r. Aywanbe n coctasuam 47,2% ot obLero ymcna 3a-
PErnucTpMpoBaHHbIX B I. [ywaH6be JIKB.

Yenyru B ceasu ¢ BUY okasbiBanucs JIXKB B 15 U3 r. dywaHbe.
M3 1155 /1B, Habntogaembix B nocaesHuX, AeTh (<18 net) coctasunu
245 (21,2%); B3pocnbie (18+) — 910 (78,8%): eHwmHbl — 437 (48%),
MyXu4mnHbl — 473 (52%) uenoseka. APT B8 L3 r. OywaHbe nonyyanu
1146 (99,2%) N1IKB, B Tom uncne 244 (99,6%) naumeHTa — AETU, KMBY-
wye ¢ BUY, n 902 (99,1%) B3pocnbix /IHKB; nogasneHve BH Habaoaa-
nocsb y 1119 (97,6%) naumeHTos (Taba. 2).

Cpepgy B3pocnbix /KB (910), HabnOAABIUMXCA M MOAYYABLUMX
BWM ycnyrm B TU3 r. AywaHbe, 316 (34,7%) yenosek bbin npeacTas-
NeHbl MtogbMu n3 KrH, u3 kotopbix JIYUH — 228 (72,2%) 4enosex,
PC - 59 (18,7%) yenosek (Tabn. 3). Yncno JIKB u3 rpynn HaceneHus
coctasuno: 1) TM — 61 (6,7%) yenosek; 2) 6epeMeHHbIe KEHLUMHbI
(NprHapNeKHOCTB K rpynne no ¢aKkTy AmarHocTuku BUY Bo Bpems be-
pemeHHocTn B 2021 rogy v B NpeablayLuye rofbl, COBOKYMHOCTb) — 73
(8%) yenoseka; 3) B3pocnble N0, 06CNeA0BaAHHBIE MO KAMHUYECKUM
nokasaHuam — 112 (12,3%) yenosek 1 T.4.

B ru3r. AywaH6e TKB nonyyanu ycnyruv 8 ceasu ¢ BUY ¢ pasHoii
NPOAC/IKUTENBHOCTbIO MEAULMHCKOTO Hab/IloAEHNA 38 HUMK nocsie
MOCTaHOBKM AuarHosa BUY-uHdekumm (npogonkutenbHoctb 6ones-
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regions of the country was: GBAO — 427 and 357 people; CDRS —
1,933 and 1,741 people; Sughd region — 2,277 and 1,993 people;
Khatlon region — 2,994 and 2,626 people respectively. The prev-
alence of HIV infection (per 100 thousand population) in these
regions was 184.5; 87.2; 82.7; and 87.4 respectively. Coverage of
PLHIV with ART in the specified regions as of December 31, 2021,
was 83.6%; 90.1%; 87.5%; and 87.7% respectively.

As of December 31, 2021, 1,155 (11.5%) PLHIV were mon-
itored and received HIV-related services at the level of PHC fa-
cilities in the country, of which 183 (15.8%) were over 50 years
of age. All of them were patients of the Dushanbe CHCs and ac-
counted for 47.2% of the total number of PLHIV registered in Du-
shanbe.

HIV services were provided to PLHIV at the fifteen CHCs in
Dushanbe; of the 1,155 PLHIV seen there, 245 (21.2%) were chil-
dren (<18 years old); 910 — adults (18+) (78.8%): 437 — women
(48%), 473 — men (52%); 1146 (99.2%) PLHIV received ART in Du-
shanbe CHCs, including 244 (99.6%) patients — children living with
HIV and 902 (99.1%) adult PLHIV; VL suppression was observed in
1,119 (97.6%) patients (Table 2).

Among adult PLHIV (910) who were followed up and re-
ceived HIV services in the CHCs in Dushanbe, 316 (34.7%) patients
were from KPs, of which PWID — 228 (72.2%), SW — 59 (18 .7%)
(Table 3). The number of PLHIV from KPs was: 1) LM — 61 (6.7%)
people; 2) pregnant women (HIV diagnosed during pregnancy in
2021 and in previous years, total) — 73 (8%) people; 3) adults ex-
amined according to clinical indications — 112 (12.3%), etc.

In the the Dushanbe CHCs, PLHIV received HIV services with
varying duration of medical follow-up after they were diagnosed
with HIV infection (duration of illness): 0-1 year, 1-2 years, 2-3
years, and more than 3 years (Table. 4). In total, 93.2% of PLHIV
in the observation groups in the CHC were with a disease dura-
tion of 2 years or more. In 1,119 (97.6%) patients, VL suppression
below 1000 copies/ml was achieved after ART, in line with the
WHO-recommended borderline value'*, among them in 95.9%
of children (<18 years) and in 98.1% of adults (18+).

DISCUSSION

Analysis of the results of the study shows that HIV infection
continues to spread in Tajikistan. Annual testing of population for

13 Consolidated guidelines on the use of antiretrovirals for the treatment and
prevention of HIV infection: recommendations from a public health perspective /
World Health Organization. 2nd ed. Access mode: https://www.who.int/hiv/pub/
arv/arv-2016/ru/
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Tabnuya 2 Nokasamenu konudyecmsa JIXKB, Habawdaemsix 8 43 2. Aywarbe

(no cocmosaHuto Ha 31.12.21)

Table 2 Number of PLHIV observed in the CHC of Dushanbe
(as of December 31, 2021)

Bapocnbie JIXKB / Adult PLHIV (18+)

Bcero J1XXB AeTtn, xusyume c BUM (<18 ner)
Total PLHIV | Children living with HIV (<18 years) pgcero/Total /women M/ men
U3 Ne 1 /CHC No. 1 114 41 73 44 29
MU3 Ne 2 / CHC No. 2 116 21 95 43 52
I3 Ne 3 /CHC No. 3 163 24 139 69 70
U3 Ne 4 / CHC No. 4 40 3 37 17 20
U3 Ne 5/ CHC No. 5 60 9 51 18 33
U3 Ne 6 / CHC No. 6 49 3 46 18 28
I3 Ne 7 / CHC No. 7 83 27 56 21 35
ry3 Ne 8 / CHC No. 8 58 10 48 23 25
U3 Ne 9 / CHC No. 9 74 22 52 29 23
rU3 Ne 10 / CHC No. 10 85 28 57 29 28
M43 Ne 11 / CHC No. 11 95 16 79 41 38
43 Ne 12 / CHC No. 12 43 6 37 19 18
M3 Ne 13 / CHC No. 13 57 6 51 25 26
U3 Ne 14 / CHC No. 14 76 16 60 24 36
U3 Ne 15 / CHC No. 15 42 13 29 17 12
Bcero B 'lY3 / Total in CHCs 1,155 245 910 437 473
Monyyatot 8 L3 APT
RecZive kT ir';l e 1,146 244 902 433 469
MopasneHue BH (<1000 konwit/mn) 1,119 234 385 427 458

VL suppression (<1000 copies/ml)

Hu): 0-1 roa, 1-2 roaa, 2-3 roga v 6onee 3 net. [laHHble 06 3TOM B Le-
JIOM 1 B BO3PACTHOM acnekTe, a TaK*e 0 nogasneHuun BH y naumeHTtos
B pesynbTaTe nonyyeHus umu APT, npuseaeHsl B Tabn. 4. CymmapHo
Ha rpynnbl HabatoaeHns 3a JIKB B U3 ¢ npofoaknUTENbHOCTbIO 60-
nesHu 2 roga v bonee npuxogutca 93,2% naumneHTos. Y 1119 (97,6%)
nauueHToB B pe3ynbtate APT Habntoganock nogasneHve BH — meHb-
we 1000 Konuit/mMn — B COOTBETCTBUM C NOPOroBbIM 3HaYeHUEM, pe-
KomeHayembim BO3™, 3 Hux y geteii (<18 net) B 95,9% U y B3pOC/bIX
(18+) B 98,1% cnyyaes.

OBCYXAEHUE

AHanu3 pesynbTaToB UCCAEA0BAHNA MOKA3bIBAET, YUTO B TaaKu-
KMCTaHe NpodonkKaeT pacnpocTpaHatbes BUY-uHdekuma. Tectmpo-
BaHMeM HaceneHua Ha BUY exxerogHo Bbiasasetca (2017-2021 roapl)
B cpeaHem 6onee 1000 HOBbLIX CyYaeB MHOEKLUMK, Yalle Y Noaen
B Bo3pacte 15-49 net [15], cpean KOTOpbIX NPEBANMPYIOT MYKUYMHbI
(2021 rog — m/>=62/38). Mpwn 3TOM B AaHHOI BO3PACTHO rpynne B
AnHamuke (2017-2021 rogbl) cpeam HOBbIX cayvaes BUY ysennumnsa-
eTcA foNA MyX4UuH Ha 12%. Cpegm HoBbIX cnydaesB BUY B cTpaHe B
[AVHaMMKe YBENMYMBAETCA YAENbHbIN BEC togel B BO3pacTe CTaplue
50 net —yBennyerue B 1,5 pasa.

Hosble cnyyan BUY uvale BbIABNAIOTCA B rpynne HaceneHua
TM — Kaaplii 4eTBEPTLIN caydaid (24,7%), nanee B rpynne noaew,
obcnegyemMbix Mo KAMHUYECKMM MOKA3aHUAM — MOYTU CTONBKO e
(24,5%) v 7.0, YBENMUEHME B AMHAMMKE 3TUX NOKa3aTeNel cocTaBaseT
COOTBETCTBEHHO B 1,6 1 1,18 pa3a. PakTnyeckn Ha 3Tv gge rpynnbl
HaceneHus NpuxoauTcs 6e3 Manoro NoioBKMHa OT BCEX HOBbIX C/y4aes
BWY B cTpaHe. foBops 0 HOBbIX cyyasx BUY cpean TM, Heobxognmo

13 CB00HOe pyKosoACMBO M0 UCMONb308AHUID AHMUPEMPOBUPYCHBIX
npenapamos 017 neyeHusa u npogunakmuku BUY-uHpekyuu: pekomeHoayuu
¢ no3uyuli obuiecmeeHHo20 30pasooxpaHeHus / BcemupHas opeaHu3ayus
30pasooxpareHus. 2-e u3o. Pexcum docmyna: https://www.who.int/hiv/pub/
arv/arv-2016/ru/

HIV (2017-2021) allowed to detect more than 1,000 new cases of
infection on average, among which people aged 15-49 years were
dominating [15], with male/female ratio in 2021 being 62/38. At
the same time, in this age group, in 2017-2021 among new HIV
cases, the proportion of men increases by 12%. Among new cases
of HIV in the country within this period of time the share of peo-
ple over 50 years of age increased by 1.5 times.

New cases of HIV were more often detected in the LM popu-
lation group — almost every fourth case (24.7%), followed by peo-
ple examined for clinical indications — almost the same number
(24.5%), etc. The increase of these indicators was 1.6 and 1.18
times, respectively. In fact, these two population groups account-
ed for almost half of all new HIV cases in the country. Regarding
new cases of HIV among LMs, it should be taken into account that
the proportion of the latter was only 3% of the total number of
people examined in the country for this infection. At the same
time, the HIV detection rate in the LM group, on the contrary,
was 9 times higher than the similar indicator among all examined
people.

The upward trend among new cases of HIV in patients over
50 years of age and a significant proportion among new cases of
HIV in the group undergoing HIV testing for clinical indications
(HIV indicator diseases) are the indirect confirmation of the
chronic (staged) course of this pathological process (according to
the clinical classification of HIV infection by WHO) [16]. Symp-
toms of HIV indicator diseases (according to the WHO clinical
classification of HIV infection) appear in people, as a rule, several
years after the start of HIV infection, forcing them to go to medi-
cal institutions for examination.

14 Interim WHO clinical staging of HIV/AIDS and HIV/AIDS case definitions for
surveillance http.//www.who.int/hiv/pub/guidelines/clinicalstaging.pdf Last
accessed 02/06/2013/
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Tabnuya 3 lNokazamenu yucna J1XKB, Habntodaemeix 8 43 2. [ywaHbe,

no umo2am nposedéHHO20 paHee MecmuposaHusa Ha BUY ¢
NoAOHUMEsbHbIM Pesybmamom (no cocmosaHuro Ha 31.12.21)

JI¥KB (18+), rpynnbl HaceneHus / PLHIV (18+), population groups

Kntouesble rpynnbl u3 HUx (Bcero) / KPs (total):

B Tom uncne NYUH / PWID

B tom uncne PC / SW

B TOM Ync/ie NaumMeHTbl U3 APYrUX KAKYEBbIX rpynmn
Patients from other KPs

TM (yassumas rpynna) / LM (vulnerable group)
BepemeHHble KeHLWMHbI (yA3BMMas rpynna)

Pregnant women (vulnerable group)

B3pocble, 06cne0BaHHbIE MO KAMHUYECKMM MOKa3aHMAM
Adults examined for clinical indications

MaumeHTbl M3 gpyrux rpynn / Patients from other groups
Bcero J1XKB (18+) / Total PLHIV (18+)

YUYWUTbIBATb, YTO YAE/bHbIM BEC NOCEAHUX COCTABAAET BCEro NnLWb 3%
B 0b6Lem 06bEMe obcelyemMblx B CTpaHe Ha 3Ty MHGEKLMIO. B To ke
Bpemsa KoadduumeHT BbiasneHus BUY B rpynne TM, HaoboporT, B 9 pa3
60bLLUEe aHaIOrMYHOTO NOKasaTens cpeam Bcex 06Cne0BaHHbIX.

TeHaeHUMA BO3pacTaHMA cpeam HoBbIX ciyvaes BUY naumeHTos
cTapwe 50 neT 1 Hemanbl yaeNbHbIN BEC Cpean HOBbIX ciydaes BUY
rpynnbl HaceneHus, NPoxoAALLei TecTupoBaHue Ha BMY no knuHu-
YecKMM nokasaHuam (BUY uHamKaTopHble 3aboneBaHus), ABASKOTCA
KOCBEHHbIM MOATBEPKAEHMEM XPOHUYECKOTO (CTaAMMHOTIO) TedeHus
[LAHHOTO MAaTO/IOMMYECKOrO NpoLiecca (Mo KAMHUYECKOM Knaccuduka-
umn BUY-nHdekumn BO3) [16]. Cumntombl BUY MHAMKATOPHbIX 3a-
60n1eBaHNl (MO KAMHMYECKOM Knaccudukaumm BUY-uHpekummn BO3)
NOABMAIOTCA Y /II0AEN, Kak NpaBu/io, Yepe3 HECKObKO NIeT nocse
UHOMLMPOBaHWA BUY, BbIHYKAaA UX 06paTUTbCA B MEANLIMHCKUE Y4-
pexaeHus ans obcnenoBaHus.

B nocneaHue roabl cpeam HOBbIX ciyvaes BUY B ctpaHe 3ameTHO
nporpeccupyeT NoaoBoi NyTb nepeaaun BMUY [15]. YaenbHbiit Bec no-
CnefiHero B CTPYKType BCeX NyTei nepegayn MHeKuun ysennumnaca
€ 2017 no 2021 rogpbl 8 1,28 pasa. [onoBble KOHTAKTbl Kak MeXaHW3M
nHPMUMpoBaHua BUY umenn mecto (2021 ros) 6onee, uem B BoCbMu
M3 KaXKabIX AECATU HOBbIX Cy4aeB MHbeKLMK (83,7%), uTo ¢ bonbLuoi
[lonei BEpOATHOCTM YKa3blBAaET HA YBEIMUMBAIOLLYIOCA LIMPKYAALMIO
BWY B 0bLweit nonynaumu. B To e Bpems, B pesynbTaTe YCneLwHo pe-
anusyemblx B CTpaHe NPOGUAAKTUYECKMX NPOrPamMm YAeNbHbIN BeC
BEPTUKANBbHOTO W MapeHTepaabHoro nyTtei nepeaaun BUY cpeay be-
pemeHHbIX KeHWwuH n JIYUH B anHammke ymeHblwmnnca 8 1,28 ne 1,8
pasa cooTBeTCTBEHHO [15].

OTHOCWTENBHO CTabUNbHbIV YPOBEHb EXKErOAHO BbIABAAEMbIX B
CTpaHe HOoBbIX cnyyaeB BUY-uHdekumm (bonee 1000 B cpeaHem) As-
NAETCA OJHUM U3 OCHOBHbIX GaKTOPOB, NPUBOJALLMX K YBEANYEHUIO
B AMHamuKe (Ha 34%) umncna JIHKB. He meHee 3HauMMbIM hakTopom
yBenmuenus uncna KB asnsetca APT, nonyyaemas 60/1bLLMHCTBOM
13 Hux. OHa, nogasnasa BH, nonoxutenbHo BAMAET Ha 340pOBbe Ma-
LIMEHTOB, HA KAYecTBO M MPOLO/IKUTENbHOCTb UX U3HK [4, 15- 17].
APT cnocobcTByeT yMeHbLUIEHUMIO B AMHaMUKe (Bonee yem B 2 pasa)
cmepTHOCTM cpeam JTKB. [mnanasoH oxsata J/IXKB APT no permoHam
CTpaHbl cocTaBnsaet ot 81,8% 0 90,1%.

®aktop APT, npvBOAALMA K 3HAYUTENBHOMY YMEHbLUEHUIO
cmepTHOCTU cpean JIKB [3, 7] ¥ NPOANEHMIO KU3HWU NALMEHTOB Ha
MHorure rogpl [16], coneicTayet yBeamdeHnto B anHamuke (Ha 84%)
fonv NIKB B Bo3pacTe cTapwe 50 feT B 0bwwei Macce NOMyYatoWmxX

14 Interim WHO clinical staging of HIV/AIDS and HIV/AIDS case definitions for
surveillance http://www.who.int/hiv/pub/quidelines/clinicalstaging.pdf Last
accessed 02/06/2013/
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Table 3 Number of PLHIV observed in the Dushanbe CHCs,
according to previous HIV testing with positive
result (as of December 31, 2021)

Konuuecteo / Quantity YaenoHbiii Bec / Share, %

316 34.7%
228 72.2%
59 18.7%
29 9.1%
61 6.7%
73 8%

112 12.3%
348 38.3%
910 100%

In recent years, among new cases of HIV in the country,
sexual transmission of HIV has been noticeably progressing [15].
The share of the latter in the structure of all routes of infection
transmission increased by 1.28 times from 2017 to 2021. Sexual
contact as a mechanism for HIV infection was discovered (2021)
in more than eight out of every ten new cases (83.7%), which
most likely indicate an increasing circulation of HIV in the gener-
al population. At the same time, the share of vertical and paren-
teral routes of HIV transmission decreased by 1.28 times and 1.8
times among pregnant women and PWID, respectively, as a result
of successfully implemented prevention programs in the country
[15].

The relatively stable level of new cases of HIV infection de-
tected annually in the country (more than 1,000 on average) is
one of the main factors leading to an increase (by 34%) in the
number of PLHIV. An equally significant factor in the increase in
the number of PLHIV is ART, which is received by the majority of
them. Suppressing VL has a positive effect on the health of pa-
tients, and on the quality and expectancy of their life [4, 15-17].
ART contributes to a decrease (more than 2 times) of mortality
among PLHIV. The range of PLHIV ART coverage in the regions of
the country is from 81.8% to 90.1%.

The ART factor, leading to a significant reduction in mortality
among PLHIV [3, 7] and prolonging the life of patients for many
years [16], contributes to an increase (by 84%) in the proportion
of PLHIV over the age of 50 years in the total number of people
receiving anti-HIV treatment. Such patients (50+), along with di-
rect HIV services, also need other treatment and preventive care
due to the more frequent chronic non-communicable and other
diseases they have at this age [16]. It is advisable to provide such
assistance in combination with HIV services to PLHIV in PHC facil-
ities near their place of residence®. According to the literature,
in men and women aged 65, more than 4 or 5 diseases, respec-
tively, are being diagnosed, which are in most cases related to the
pathology of internal organs [18].

In Tajikistan, HIV services at the PHC level were provided as
of December 31, 2021 only in the CHCs of Dushanbe (CHCs No.
1-15), in which 1,155 PLHIV were followed up, of which more
than 20% were children and about 16% were people over 50

15 Materials of the International Scientific and Practical Conference “Actual
Issues of HIV Infection. Maternal and child health." St. Petersburg, 12-
13.09.2022. Access mode: www.congress-ph.ru
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Tabnauya 4 Yucsno /1)KB e '3 Aywarbe no npodonxumensHocmu

HabsmooeHus, nosydeHuto APT u nodaeneHuto BH (no cocmosaHuto Ha 31.12.21)

HabnogeHue (net)
observation (years)

0-1 1-2 2-3 >3
[Oywanbe / Dushanbe 10 69 160 916
Bcero JTXKB / Total PLHIV 1,155
MonyyatoTt APT 13 Hux:
abcontoTHoe yncio u % 1,146 99.2%
ART among them (number and %)
MogasneHue BH (<1000 konwit/
mn): abcontoTHoe Yncao u % 1119 97.6%

VL suppression (<1000 copies/ml):
(number and %)

neyeHue npotus BMY. Takum naumeHTam (50+), Hapaay ¢ NpaMbIMK
BWY ycnyramu, Heobxoauma u apyrasa neyebHo-npodunakTuyeckasn
MOMOLLb B CBA3M C 6oN1ee YacTbIMM Y HUX B 3TOM BO3PACTe Pas/INyHbI-
MU XPOHUYECKUMU HEUHDEKLMOHHBIMU U ApYrMMK 3ab0n1eBaHNAMM
[16]. U Takyto nomolb B Komnnekce (c BUY ycnyramu) uenecoobpas-
Ho npegocTasnaTb JIXKB B yupexaeHuax NMMCIM 86aM3KM oT Mx mecTa
NpoXunBaHuA®, Mo AUTEPATYPHLIM AAHHBIM, Y MYKUMH U KEHLUMH 65
NeT B Lieniom obHapyK1BaeTcA coOOTBETCTBEHHO Honee 4 1 5 3abonesa-
HWI, OTHOCALLMXCA B GONBLUMHCTBE C/1y4aeB K MaTONOMMM BHYTPEHHUX
opraHos [18].

B TagwuKkuctaHe BUY ycayrn Ha yposHe cnyx6bi MMCH oka-
3bIBaINCb MO COCTOAHMIO Ha 31 aekabpsa 2021 roga Tonbko B U3 T.
Oywanbe (M3 NeNe 1-15), B KoTopbix Habawaanucb 1155 IXKB, us
Hux bonee 20% aeTelt n okono 16% ntoaen crapwe 50 neT. Kaxabiv
Tpetuin (34,7%) naumeHT u3 uncna JIKB, nonyyaswmx BUY ycnyrm B
rU3 (APT 1 ap.), OTHOCKUACA K KAKOYEBLIM FPynnam, y KOTOPbIX M3Ha-
Ya/IbHO, C MOMEHTA Hayana anugemmm BUY, umenucb no pasHbim
npuYnHam onpeaenéHHble Npobaemsl, CBA3aHHbIE € AOCTYNOM K fe-
YEHUIO, YXOA0M M NOAAEPIKKOM B cBA3M ¢ BUY, B TOM uncne 1 B cBA3N
C MetoLLEecA CTUFMOM MO OTHOLLEHMIO K HAM, 4TO MOCTENEHHO yCTpa-
HAeTcAl6. ITo 6onee, yem B 1,5 pasa NpeBbIWAET 3HaYEHNE TaKOro
NoKasaTens, Kak yaenbHblii Bec JIXKB 13 KntoueBbIx rpynn cpeam Beex
JTKB, nonyyatowmx APT, B LLenom no cTpaHe.

Cpeaym B3pocabix /KB, Habatogaslwmxca B M3, umenuch Takxke
npeacTaBuTeNN YA3BUMbBIX FPYNN HaceNeHWA: TPyAOBble MUIPaHTbl
1 BepemeHHble XeHLMHbI. YAenbHbI BEC MX CYMMApHO COCTaBWA
14,7%. Kaxablii BOCbMOM NaLMeHT U3 Ynucna Habnogaswmxca B MU3
B3pocbix /KB Mmen oTHoweHwue K rpynne Hacenenus, obcnefoBaH-
HOM Ha BUY no KNMHMYECKMM NOKa3aHNUAM.

Ha 31 pekabpa 2021 roga B U3 [dywaHbe npogon:kanu nony-
yatb APT 99,2% J1IXKB 13 uncna HabnoaaBLIMXCA B HUX MNALMEHTOB,
yto B 1,1-1,2 pa3a 6onblue aHaNOrMMUYHOIO NOKa3aTeNs, MMeBLLIEerocs
B ApYrux permoHax ctpaubl (TBAO, TPPM, Corguiickas u XaTaoHCKas
obnactu, ywanbe B Lenom). Yenyru B ceasm ¢ BUY naumeHTam B 3Tnx
pervoHax, 3a uckntoyeHnem [ylaHbe, OKasbiBalOTCA 40 HACTOALLErO
BPEeMeHM, B OCHOBHOM, TO/IbKO B MeCTHbIX LeHTpax CMNA,.

15 Mamepuanel Mex0yHapoOHol Hay4yHO-NpaKmu4eckol KoHgepeHyuu
«AKmyaneHele 8onpocs! BUY-uHgpexyuu. OxpaHa 300posbs mamepu u
pebérkar. CaHkm-lemepbype, 12-13.09.2022. Pexcum docmyna: www.
congress-ph.ru

16 Yx00 u noddepcka npu BUY-uHpekyuu 8 KoHmexkcme C800H020
pykogodcmea BO3 2016 2. O6veduHéHHasa npoepamma OOH no BUY u Cring.
Pexcum docmyna: https://www.unaids.org/

Table 4 Number of PLHIV by duration of follow-up in Dushanbe CHC,
ART and VL suppression (as of December 31, 2021)

Aetn, xusywme c BUY
Children (<18 years)

HabniogeHue (net)
observation (years)

B3pocnbie J1IKB
Adults (18+)
HabniogeHue (net)
observation (years)

0-1 1-2 2-3 >3 0-1 1-2 2-3 >3

1 9 49 186 9 60 111 730
245 910

244 99.6% 902 99.1%

234 95.9% 885 98.1%

years of age. Every third (34.7%) of PLHIV who received HIV ser-
vices at the CHCs (ART, etc.) belonged to KPs who initially, from
the start of the HIV epidemic, for various reasons had certain
access problems to HIV-related treatment, care, and support, in-
cluding due to the existing stigma towards them, which is grad-
ually being eliminated?®. This is more than 1.5 times higher than
the share of PLHIV from KPs among all PLHIV receiving ART in the
country as a whole.

Among adult PLHIV followed up at the CHCs, there were
also representatives of vulnerable population groups: LM and
pregnant women. Their share in total amounted to 14.7%. Every
eighth patient among the adult PLHIV followed up at the CHCs
was related to the population group examined for HIV according
to clinical indications.

As of December 31, 2021, 99.2% of PLHIV continued to re-
ceive ART in the CHCs of Dushanbe, which is 1.1-1.2 times more
than the same indicator in other regions of the country (GBAO,
GRDP, Sughd, and Khatlon region, Dushanbe as a whole). HIV
services to patients in these regions, with the exception of Du-
shanbe, have so far been provided mainly in the local AIDS cen-
ters.

The majority (97.6%) of patients treated with ART at the
CHCs showed VL suppression, which is higher than the rate
among those receiving ART in the country as a whole (88%). This
may be primarily the result of the high compliance of CHC pa-
tients with treatment, which is probably facilitated by the phys-
ical convenience and economic benefit of receiving HIV services
at the CHC. It is also possible that compliance with the treatment
of patients and the effectiveness of ART in the CHCs are indirect-
ly affected by the improvement observed in recent years in the
country in terms of stigma and discrimination against PLHIV in
PHC facilities"’.

CONCLUSION

Thus, the data obtained during the study show that the HIV
epidemic continues in the country, characterized by the progres-

16 HIV care and support in the context of the 2016 WHO Consolidated
Guidelines Joint United Nations Program on HIV and AIDS. Accessed at: https.//
www.unaids.org/

17 Stigma Index of People Living with HIV, Tajikistan. Analytical report.
Dushanbe. 2021. 56 p.
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Y 6onblumHcTBa (97,6%) nauverTos, nonyyasiwmx APT B L3, Ha-
6ntopanock noaasneHve BH, uto Gonblue aHanoOrMYHOro nokasarens
cpeay nonyyaswux APT B Lesiom no cTpaHe (88%). 3To, BOSMOKHO, B
nepBylo oyepesb — Pe3y/IbTaT BbICOKOM NPUBEPHKEHHOCTU MaLMEHTOB
L3 neyeHuto, Yemy, He UCKHOYEHO, COLEMCTBYIOT yA06CTBO (dU3nue-
CKOE) M BbIroza (3KoHoMMYecKas) oT nosyyeHus BUY yeayr B MU3. Bos-
MOKHO TaK¥Ke, YTO Ha NPUBEPIKEHHOCTb IEYEHWIO NALMEHTOB U 3ddek-
TBHOCTb APT B I'Li3 OKa3blBaeT KOCBEHHOE BAMAHUE 1 Habatogaemoe B
nocneaHue roabl ynyyleHue B CTpaHe CUTyaLMM B BONPOCAX CTUTMbI U
OMCKPUMMHALMM MO OTHOLWeHMIo K JIHKB B yupeskaeHuax MMCNY,

3AKNIOYEHUE

Takum 06pasom, JaHHble, MONYYEHHbIE NPU WUCCNELOBAHMM,
MOKa3blBaloT, YTO B CTPaHe npogonkaerca snuaemua BUY, xapakTe-
PU3YIOLLAACA NPOrpeccupoBaHNEM NOAOBOTO NYTU Nepeaaun UHbeK-
LMK, ABNAIOLLLETOCA BEAYLLMM B TEYEHUE YKe MHOTVX NET, NPU OAHO-
BPEMEHHOM 3aMeTHOM YMEHbLUEHUN B AUHAMMUKE BEPTUKAAbHOIO U
napeHTepanbHOro nyTen MHGULMPOBAHMA.

YcunuBaeTcs CTPYKTYpHOE BAMUSHUE Ha yBenYeHue 3aboneBae-
MOCTU 1 BUY Takmx rpynn HaceneHns, obcnesyembix Ha BUY, Kak Tpy-
[l0Bble MUTPAHTbI U TECTUPYEMbIE MO KAMHUYECKMM NoKasaHuAm. Ha
[0Nt0 3TUX ABYX rPYNn NPUXOAMUTCA NOYTU NONOBMHA HOBbLIX C/ly4aes
BWM B roa. HoBble ciyyan BUY cTanu yalle BbISBAATLCA Y Nt04eN CTap-
we 50 net. 311 daKTbl ¢ 60/1bLION AOCTOBEPHOCTbIO YKA3bIBaOT HA BCE
6onbLuyto UMpKynaumio BUY B 0bLweit nonynaumu.

B cTpaHe yBennumBaeTca pacnpocTpaHéHHocTb BUY, uto cBAsa-
HO KaK C BbIfIBASIEMbIMM HOBbIMM C/Iy4asMK MHOEKLMM, TaK 1 NPOBO-
AMMbIM nedeHnem SIKB (APT), kKoTopoe nosyyaeT 60/bLIMHCTBO U3
HUX (OKON10 87%), B TOM UMC/IE NOYTM BCe AETH, KuByLLMe ¢ BUY (97%).
Cpegav JIXKB, nonyyatowwmx APT, nporpeccupyet gona naumeHTos cTap-
we 50 net. 3TOT GaKT B COUETAHUM C YYaLLEHWMEM BbIABNEHMA HOBbIX
cnyyvaes BUY y ntogeii ctapwe 50 net no3sonseT roBopuTb 0 NoABe-
HUW 1 HapPaCTaHUW TAKOTO ABEHUS, KaK «CTapeHue» npy BUY,

BbifaBneHHble NPU HACTOALEM WCCNefoBaHWUKM 0COBEHHOCTU U
TeHAEHUMK pa3suTUA anugemun BUY B cTpaHe Heobxoaumo yunTbl-
BaTb B MpOLIECCe OCYLLECTBAAEMOW MO MPaKTUYECKMM peKomeHAa-
umam BO3 v IOHINAC uHterpaummn BUY yenyr B yupexaenmna NMIMCH.
Pe3ynbtaThl MccnefoBaHMA NO3BONAIOT CAeNATb CAefytoLne BbIBOAbI
N peKOMeHZaLMUN:

1. OcywwectBnfaeman B CTpaHe MHTerpauma ycayr B csasu ¢ BUY
Ha ypoBHe cetu yupexaeHuii MMCI cocpesoToyeHa B HacTosLwee
Bpema TobKo B I. [lywarbe, B 15 '3 KoToporo Takue ycnyrv okasbl-
BatoTcA noutn 50% J1XKB, 3aperncTpmMpoBaHHbIM B CTOAULE, U3 KOTO-
pbix 6onee 20% aetn. OLHUM M3 BaXKHbIX TEKYLLMX PE3YNLTATOB UHTE-
rPaLMOHHON AeATEeNbHOCTU ABNAETCA CPAaBHUTENbHO BOMbLLIMIA OXBAT
BWUY ycnyramu B L3 IKB u3 katouesbix rpynn (JIYWMH, PC v ap.), yem
B LLeIOM MO CTpaHe.

2. Take BaXHbIM pesynbtatom BWUY wmHTerpaumoHHon pes-
TenbHocTn B M3 saBnseTca nouty nonHbiii oxeat /KB APT (99,2%),
BK/tOYaA NALMEHTOB M3 KAKOYEBBIX Fpynn, ¢ nogasneHnem BH y 6onb-
wuHcTBa (97,6%) 13 nonyyatowwmx neveHve. Mokasatens oxsata /KB
APT 1 gpyrumu BUY ycnyramm 8 L3 npu sTom 6onblue, Yem B Apyrux
pervoHax cTpaHbl, rae JIHKB 06CayKUBAKOTCSA, KaK U MPEXAE, TONbKO B
MeCTHbIX LeHTpax CMnA,.

17  UHAekc cmuemsl Arodell, wusywux ¢ BUY, TadxcukucmaH. AHanumuveckuli
omyuém. [ywarbe. 2021. 56 c.

18 Mamepuansi MexdyHapodHol HayyHO-Npakmu4eckol KoHpepeHyuu
«AKkmyanbHsle sonpocsl BUY-uHpekyuu. OxpaHa 300posba mamepu u
pebéHka». CaHkm-lemepbype, 12-13.09.2022. Pexcum docmyna: www.
congress-ph.ru
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sion of the sexual route of infection transmission, which has been
the leading mechanism for many years, while a significant de-
crease is achieved in the dynamics of the vertical and parenteral
routes of infection.

The incidence of HIV infection in the KPs examined for HIV,
such as LM and those tested for clinical indications, is increasing.
These two groups account for nearly half of new HIV cases each
year. New cases of HIV have become more common in people
over 50 years of age. These facts indicate with great certainty the
increasing circulation of HIV in the general population.

The prevalence of HIV in the country is increasing, which is
associated both with the detected new cases of infection and the
ongoing ART of PLHIV, which is received by the majority of them
(about 87%), including almost all children living with HIV (97%).
Among PLHIV receiving ART, the proportion of patients older than
50 years is progressing. This fact, combined with an increase in
the detection of new cases of HIV in people over 50 years of age,
allows us to state the “aging” HIV*® phenomenon and its growing
trend.

The peculiarities and trends in the development of the HIV
epidemic in the country identified in this study should be taken
into account in the process of integration of HIV services into PHC
facilities, carried out according to the practical recommendations
of WHO and UNAIDS. The results of the study allow us to draw
the following conclusions and recommendations:

1. The integration of HIV services in the country at the lev-
el of the network of PHC facilities is currently concentrated only
in Dushanbe, in the fifteen CHCs of which such services are pro-
vided to almost 50% of PLHIV registered in the capital, of which
more than 20% are children. One of the important current results
of the integration activities is the relatively higher coverage of
PLHIV from KPs (PWID, SW, etc.) by HIV services in the CHCs than
in the whole country.

2. Another important result of HIV integration activities is
almost complete coverage of PLHIV with ART (99.2%) in the CHCs,
including the KPs, with VL suppression in the majority (97.6%) of
those receiving treatment. The rate of coverage of PLHIV with
ART and other HIV services in the CHCs is higher than in other
regions of the country, where PLHIV is served, as before, only in
local AIDS centers.

3. The increased spread of HIV in the general population is
an argument in favor of a wider use in the practice of PHC institu-
tions (CHCs) of such a diagnostic resource as an HIV survey of the
population at the initiative of medical workers, including LM, and
according to clinical indications, with subsequent provision of HIV
services in the CHCs to all newly diagnosed patients.

4, Taking into account the positive current results of the in-
tegration of HIV services in the CHCs of Dushanbe and the exist-
ing features and trends in the development of the HIV epidemic
in the country, it is recommended to consider the possibility and
expediency of the practical implementation of this activity in the
CHCs of other large cities of the country (with a population of 100
thousand people or more), such as Bokhtar, Kulyab, and Khujand.

18 Materials of the International Scientific and Practical Conference “Actual
Issues of HIV Infection. Maternal and child health." St. Petersburg, 12-
13.09.2022. Access mode: www.congress-ph.ru
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3. HapacraHue pacnpoctpaHeHus BUY B obLiei nonynsuum nae-
NAETCA [OBOZAOM B NO/b3y 60Mee LWMPOKOro MCNONb30BaHMA B Npak-
THKe yupexpeHuin MMCN (TL3) Takoro gMarHOCTMYecKoro pecypca,
Kak 0bcnenosaHve Hacenenus Ha BUY no nHuumatMee MeanLMHCKUX
paboTHUKOB, BKAtoYass TM 1 No KAMHUYECKMM MOKa3aHUAM, C noce-
aytowmm obecneyenmem B L3 BUY ycnyramm Bcex HOBbIX MaLMEHTOB
C AMArHOCTMPOBAHHOW MHEKLMEN.

4. MpuHMMan BO BHUMaHWeE NONOKUTENbHbIE TEKYLLME Pe3yNib-
TaTbl MHTErpaumm ycnyr B ceasu ¢ BUY B TLU3 r. lywaHbe v cylecTsy-
toLLMe 0COBEHHOCTU U TEHAEHLMM Pa3BUTUA anuaemun BUY B cTpaHe,
PEKOMEHYETCA PAaCCMOTPETb BOMPOC O BO3MOMHOCTAX U LieNecoo-
Opa3HOCTY NPAKTUYECKOTO BHeAPEHUA 3TOW AeATenbHocTyM B U3 apy-
TMX KPYMHbIX FOPOA0B CTpaHbl (¢ HaceneHnem 100 Tbic. Yenosek u 6o-
nee): boxtap, Kynab u XyaKaHa.
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OPUTMHAABHOE MCCAEAOBAHME ORIGINAL RESEARCH
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MOAEADb AA51 OUEHKUN PUCKA 3AMEAAEHHOI'O TEYEHMA PAHEBOI'O
IMPOLOECCA 'Y BOAbHBIX C U3BBITOYHOUN MACCOUN TEAA

E.II. CYXOITAPOBA!, 11.9. XPYCTAAEBA!, E.B. 3SMTHOBBEB? E.C. KHSI3EBA?

1 Kadeapa naacrudeckoit xupyprumu, Iepsoiit Cankr-ITeTepOyprekuit rocy4apcTBeHHbI MEAUIIMHCKII YHUBEPCUTET UM. akageMuKa VI.IT. ITasaosa, Cankr-ITe-
TepOypr, Poccuiickas Peaeparysa

2 Cankr-TlerepOyprcknit HUV ckopoit momomu nm. VIL.U. Axxaneanase, Cankr-IletepOypr, Poccnitckas Peaepanys

Llenb: paspabotaTb Mmofenb NPOrHO3MPOBaHUA PUCKA 3aMeAJIEHHOTO U OCNIOKHEHHOTO TEYEHUA PaHEBOTO NPOLLEcca Y NaLMeHToB, UMeLMX U3bbl-
TOYHYIO Maccy Tena.

Matepuan n meTtoab!: B UCCef0BaHMeE BKIOYeHb! 49 nauneHTok cTapiwe 30 feT (cpeaHuit BospacT - 46,9817,10 neT) ¢ MHAEKCOM Macchl Tena (UMT)
6onee 25 Kr/m? (cpeaHee 3HauyeHne — 31,64+5,04 Kr/m?), KOTOPbIM BbINO/HANACH KOHTYPHAasA NAAaCTUKa MOJIOYHBIX eé3 v nepeaHei BPIoLWHON CTEH-
KM MO 3CTETUYECKMM NOKa3aHWsaM B nepuog, ¢ 2016 no 2018 rr. B nocseonepauMoHHOM Nepuoae NauyeHTKM bblin pasgeneHbl Ha TPU rpynnbl B 3aBU-
CMMOCTM OT TEYEHUS paHEeBOro npolecca: | rpynna — ocNoXKHEHHBIN paHeBoW npouecc (n=21; 42,86%); Il rpynna — 3ameANeHHbI paHeBoM npoLecc
(n=16; 32,65%); lll rpynna — cTaHZapTHO NpoTEKatoLMie paHeBor npouecc (n=12; 24,49%). OueHKa NPOrHOCTUYECKOTO PUCKA Pa3BUTUA 3amMeIeHHOTO
1 OCNOXHEHHOTO TEYEHMA PaHeBOro NpoLecca NPOBOAMAACE C NOMOLLbIO pa3paboTaHHOM MaTEMATUYECKON MOAENN C Y4ETOM COAEPKAHMA UHCYNNHA
(MME/n) v cnoHTaHHOM NpoAyKuMK uHTepneikuHa-1p (nr/mn). Ons onpeseneHums 3Ha4MMOCTM MPOTHOCTUYECKMUX GAKTOPOB MPUMEHANCA JIOrUCTUYE-
CKMI perpeccuoHHblii aHanus. [na ctpatuduKaLmm rpynn pucka UCNoib3oBaH MeToA, AepeBa pelleHnid. na oueHKM KauecTsa NoCTPOeHHOM mogenu
npumeHanca ROC-aHanus.

PesynbTaThl: C NOMOLLbIO AepeBa peLleHni 6bI10 BblAeneHO TPM KAacca PUCKa 3aMeaNIeHHOTO U OCIOXKHEHHOIO TeYeHMA paHeBoro npouecca. Hau-
6onee BbICOKMIA PUCK Pa3BMTUA PAHEBbIX NMOC/NEONEPALMOHHDBIX OCNOXHEHNI (pUck=95,0%, n=20) HabntodancA y NaLUMEHTOK C YPOBHEM MHCYNUHA
>14,0 MME/n. CpeiHuit ypoBeHb pUCKa onpeaenéH npu yposHe UHcymHa <14,0 MME/A 1 CnoHTaHHOM NpoayKumMmn uHTepaeikHa-18 51,0 nr/mn
(pnck=50,0%, n=2). HaumeHbLIMNI YpOBEHb PUCKA PAa3BUTUA OCIOXKHEHWI (pUCK=3,7%, N=27) BbIABNEH NPWU KOMBUHALMM GAKTOPOB: UHCYAMH <14,0
MME/n 1 nHTepaeikunH-1B cnoHTaHHan npogyKkuma <51,0 nr/mi. MPOrHOCTUYECKOE KayecTBO NOCTPOEHHOW MOAEIN MMEET BbICOKUI YpOBEHb (nao-
waab nog ROC-kpuBoii pasHa 0,98).

3aKnioueHue: paspaboTaHHasA NPOrHOCTMYECKas MOAEeb NO3BO/UT B NPefonepaLMoHHOM NepPUOAE BbiBUTb MALMEHTOB BbICOKOW rpynnbl pUcKa 3a-
MeAIEHHOTO MU OCIOXKHEHHOTO 3aXKMB/IEHWA PaHbl U CBOEBPEMEHHO CKOPPEKTUPOBATb JIe4ebHYH TaKTUKY.

KntoueBble cnoBa: usbbimoyHblili 8ec, 3axcusneHue paH, paHesoll npoyecc, npo2Ho3upo8aHUE, 0AUMENbHO-HE3AHUBAOWUE PAHBI.

Ana umtnposanua: Cyxonaposa Ell, Xpycranésa U3, 3uHosbes EB, KHAsesa EC. Mogenb A1A OLEHKM puUcKa 3aMea/IeHHOro Te4eHWA paHeBoro npovecca y
60/1bHbIX C M36bITOYHOM Maccoit Tena. BecmHuk AsuyeHHsl. 2023;25(1):36-46. https://doi.org/10.25005/2074-0581-2023-25-1-36-46

A MODEL FOR ASSESSING THE RISK OF A DELAYED WOUND HEALING IN OBESE
PATIENTS

E.P. SUKHOPAROVA!, L.LE. KHRUSTALYOVA!, E.V. ZINOVIEV? E.S. KNYAZEVA?

1 Department of Plastic Surgery, Pavlov First Saint Petersburg State Medical University, Saint Petersburg, Russian Federation
2 Saint Petersburg Research Institute for Emergency Medicine named after LI Dzhanelidze, Saint Petersburg, Russian Federation

Objective: Develop a model for predicting the risk of a delayed and complicated course of wound healing in obese patients.

Methods: The study included 49 patients above 30 years of age (mean age 46.98%7.10 years) with a body mass index (BMI) above 25 kg/m? (mean
value 31.64+5.04 kg/m?), who underwent augmentation mammaplasty and aesthetic anterior abdominal wall reconstruction in the period from 2016
to 2018. In the postoperative period, the patients were divided into three groups depending on the wound healing pattern: Group | — complicated
wound healing (n=21; 42.86%); Group Il — delayed wound healing (n=16; 32.65%); Group lll — standard wound healing (n=12; 24.49%). The assessment
of the prognostic risk of developing a delayed and complicated wound healing was carried out using a new mathematical model, taking into account
the insulin level (mIU/l) and spontaneous secretion of interleukin-1B (pg/ml). Logistic regression analysis was used to determine the significance of
prognostic factors. The decision tree model was used to stratify risk groups. A receiver operating characteristic (ROC) analysis was used to assess the
quality of the constructed model.

Results: Using the decision tree, three risk classes of delayed and complicated wound healing were identified. The highest risk of developing
postoperative wound complications (risk=95.0%, n=20) was observed in patients with insulin levels >14.0 mIU/I. The average level of risk was
determined at the value of insulin <14.0 mIU/I and spontaneous production of interleukin-1B >51.0 pg/ml (risk=50.0%, n=2). The lowest risk level of
complications (risk=3.7%, n=27) was found with a combination of factors: insulin <14.0 mIU/I and interleukin-1B spontaneous production <51.0 pg/ml.
The predictive quality of the constructed model is high (the area under the ROC curve is 0.98).

Conclusion: The proposed prognostic model will allow the identification of patients with a high risk of delayed or complicated wound healing in the
preoperative period and timely adjust the treatment tactics.

Keywords: Overweight, wound healing, prognosis, non-healing wounds
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BBEAEHME

Ha cerogHAWHWIA AeHb OTMEYAETCA YBEIMYEHWE PACNPOCTPa-
HEHHOCTW M3BbITOYHOM MACChl TeNA U OXMPEHWUS BO MHOTUX CTPaHax
mupa [1]. B Poccuiickolt Geaepavm fons auu, ¢ u3bbITo4HOM maccoi
Tena pocturaeT 62% [2]. Mo paHHbIM MccnesosaHua ICCE-PP pac-
NPOCTPAHEHHOCTb OXXMPEHUA B pa3HbIX pernoHax Poccun coctasaset
29,7%, NpY 3TOM Y KEHLLMH N0 CPABHEHMIO C MYXKXYMHAMMN OXKMUPEHME
BCTpeyaeTca yale [3]. U3bbITouHas macca Tena M OXUPEeHWe, Kak
KOMMOHEHTbI CEepAEYHO-COCYAMCTOrO KOHTUHYYMa, MMEKT HeraTms-
Hble MOCNeACTBUA A1 30POBbA YeNOBEKA, 00ycN0BNeHHble bonee
BbICOKMM PUCKOM PasBUTUSA KapLMOBACKYNAPHOM NaToNorMu, caxap-
Horo amaberta |l TUNa, OHKONOMMYECKMX 3aboNeBaHNit, OCcTeoapTPUTA
1 Apyrvx 3ab0s1eBaHuiA.

OaHUM 13 HebnaronpuUATHbIX NOCAEACTBUIM M3BbITOYHON MAcChI
TeNa U OXUpeHus ABseTca Boee BbICOKAA YacToTa nociaeonepaLu-
OHHbIX OC/IOXKHEHUIA MOCNE PA3NUYHBIX XMPYPrUYECKUX BMELLATENbCTB
[4]. HeraTuBHOE BAMAHME M3OBITOYHOM MACChbl TENa U OXKMUPEHUS Ha
pe3ynbTaThl OMEPaTMBHbLIX BMELATeNbCTB 00ycnaBAMBaloT Heobxo-
AMMOCTb Bonee AeTanbHOro U3y4YeHus 3Tol Npobaemsl, paspaboTku
3pdEKTUBHBIX METOLOB NPeLoNePaLMOHHON NOATOTOBKM, COBEPLUEH-
CTBOBAHMA XMPYPrMYECKON TEXHUKU M METOAOB OMEPATUBHbIX BMe-
LIaTeNbCTB, UHAMBMUAYAAU3ALMM B NOAXOAAX K paboTe ¢ Nogo6HbIMU
nauuyeHTamu. Mo faHHbIM pAga UccnefoBaTenei, Yactota nocneone-
PALMOHHbIX OCNOXKHEHUI Y 60/bHBIX C M3ObITOYHOM Maccoii Tena no
CPaBHEHUIO C MaLMEeHTaMM C HOPMaJIbHbIM MHAEKCOM Macchl Tena B
3-4 pasa 6osblue, a NeTaNbHOCTb B 3 pasa Bbiwe [5-7].

[LVTeNnbHO HEe3aXMBaloLWMe paHbl OCTAlOTCA 04HOW M3 Haubo-
Nlee aKTyasbHbIX U HepeLlEHHbIX NPobaem XMpyprum, HeCMoTpA Ha
BCE LOCTUXEHMA COBpemeHHOM meamumHbl [8]. Kak npaswno, oau-
TENbHO HE3aXXMBaIOLLME PaHbl BO3HMKAIOT Y NaLMEHTOB C HapyLIeHU-
AMU TPODUKM, MHHEPBALMM U penapaLymn Koxu, obycnoBaeHHbIMM
Pa3NUYHBIMK MATONOrMYecKUMK npoueccamu [9, 10]. Beuay 3Toro,
aKTyaNbHbIM ABAAETCA BOMPOC NPOrHO3MPOBaHMA OCNOKHEHHOIO Te-
UeHMA PaHeBOro NpoLecca B NOC/eoNepaLMoHHOM Nepuoae.

CnepyeT OTMETUTb, YTO Nogasasatolee OONbLWMHCTBO METOAMK
MPOrHO3MPOBAHUA PA3BUTUSA OCNONKHEHMWI TpebyeT Hannuna cneuy-
anbHoro nabopaTopHoro obopyaoBaHus, 0byyeHns nepcoHana nabo-
paTopuM cneLanbHbiM HaBblKaM, 3TV METOAbI ABAAIOTCA AOCTATOYHO
3aTPaTHBIMM UM «TPOMO3AKUMMY» [11, 12], 4TO 3HAUMTEIbHO OrpaHu-
UMBAET WX MPUMEHEHME B PYTUHHOMN KAMHUYECKON NPaKTUKe. BCé 3To
0bycnaBaMBaeT HeOOXOAMMOCTb NOMCKA METOAMK NMPOrHO3MPOBaHUA
OC/I0KHEHHOTO W 3aMef/IEHHOTO TEYEHUA PAHEBOrO NPOLECCa, OCHO-
BaHHbIX Ha JOCTYMHbIX KIMHUYECKMX, aHAMHECTUYECKMX U NabopaTop-
HbIX AAHHBbIX.

LLENb UCCNEQOBAHUA

Pa3pa60TKa MOAENN NPOrHO3MPOBAHWUA PUCKA OCNOXKHEHHOIO
TEYEHMNA PaHEBOro npouecca y naumMeHToK, UMeoLWwmx VI36bITO‘-IHyIO
Maccy Tesia, NN1aHUPYIOLWKUX BbINOJIHEHME BMELLATENLCTB N0 3CTETUYE-
CKMM NOKasaHUAM.

INTRODUCTION

Currently, the growing prevalence of overweight and obe-
sity is observed in many countries of the world [1]. In the Rus-
sian Federation, the proportion of obese people reaches 62%
[2]. According to the ESSE-RF study, the prevalence of obesity in
different regions of Russia is 29.7%, while obesity is more com-
mon in women than in men [3]. Obesity, as a component of the
cardiovascular continuum, has negative consequences for human
health due to a higher risk of developing cardiovascular diseases,
type Il diabetes, cancer, osteoarthritis, and other pathologies.

One of the adverse consequences of obesity is a higher in-
cidence of postoperative complications after various surgical in-
terventions [4]. The negative impact of obesity on the results of
surgical interventions necessitates a more detailed study of this
issue, the development of effective methods of preoperative
preparation, the improvement of surgical techniques and meth-
ods of surgical interventions, and individualization in approach-
es to the management of such patients. According to a number
of researchers, the frequency of postoperative complications in
obese patients is 3-4 times higher than in patients with a normal
BMI, and mortality in them is 3 times higher [5-7].

Long-term non-healing wounds remain one of the most ur-
gent and unresolved problems of surgery, despite all the achieve-
ments of modern medicine [8]. As a rule, long-term non-healing
wounds occur in patients with impaired trophic, innervation, and
reparation of the skin due to various pathological processes [9,
10]. In this connection, the issue of predicting the complicated
course of wound healing in the postoperative period is relevant.

It should be noted that the vast majority of methods for pre-
dicting the development of complications require special labora-
tory equipment, and training of laboratory staff, these methods
are quite expensive or “cumbersome” [11, 12], which significantly
limits their use in routine clinical practice. All this necessitates the
search for methods of predicting the complicated and delayed
course of wound healing based on available clinical, anamnestic,
and laboratory data.

PURPOSE OF THE STUDY

Development of a model for predicting the risk of a com-
plicated course of wound healing in obese patients before they
undergo aesthetic surgery.

METHODS

The study was conducted at the All-Russian Center for
Emergency and Radiation Medicine named after A.M. Nikiforov
(EMERCOM of Russia) in the period from 2016 to 2018. Only one
population was involved in this study.

The inclusion criteria were: 1) age over 30; 2) BMI >25 kg/
m?; 3) recent augmentation mammaplasty or anterior abdominal
wall reconstruction on the aesthetic indications.
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MATEPUAN U METOADbI

WccneposaHve nposoannochk Bo Bcepoccuitckom LeHTpe 3aKc-
TPEHHOW U pafnaunoHHON meauumnHbl M. A.M. Hukudoposa MYC
Poccum B nepuog, ¢ 2016 no 2018 rr. M3yyeHa ogHa nonynauma.

KpuTepuammu BKAoYEHWA ABNAAUCh: 1) Bo3pacT cTape 30 neT;
2) UMT >25 Kr/m?%; 3) BbINOSHEHWE KOHTYPHOW MAACTUKMU MOIOYHbIX
KENE3 1 nepesHel BPIOLIHOM CTEHKM NO 3CTETUYECKMM NOKa3aHUAM.

Kputepuammn uckntoUYeHns asasanck: 1) noaTBepHaEHHbIN au-
arHo3 caxapHoro auaberta; 2) Bo3pacT meHee 29 net v bonee 59 ner;
3) OKpY*KHOCTb TannM meHee 80 cm; 4) Hanuume TAXKENOW CONyTCTBY-
IoLLeii COMATUYECKOM NaToNorMM — OHKONOTMYecKMX 3abonesBaHui,
ayTOMMMYHHbIX NPOLLECCOB.

Bbibopka M3 M3yyaemol nonynauun dopmupoBanacb Npoms-
BO/IbHbIM CNOCOBOM B COOTBETCTBUM C KPUTEPUAMM BKAIOUEHUA B UC-
cnefoBaHue.

MpoBeneHo ofHoLEHTpOBOE 0bCepBaLMOHHOE AUHAMUYECKOe
npocnekTnBHoe uccneposaHue. Cpok nocneonepalyoHHOro Habnio-
[leHMA NaLMEeHTOK COCTaBMA 6 MecALEeB, Npy 3Tom ocoboe BHUMaHWeE
YLENANocb BpemMeHu, KoTopoe NoTpeboBanoch Ha 3axuBAEHME KPaéB
KOMHOM paHbl.

Bcem KeHLMHaM C NAaHOBON KOHTYPHOW NAACTUKOM MONOY-
HbIX KeNé3 U nepegHel GPIOLHON CTEHKM Bblan BbINOAHEHbI aHTPO-
NOMETPUYECKME U3MEPEHMA — POCT, BEC, OKPYXKHOCTb TaNMUK, PacyéT
MMT. PocT n3mepssn Ha CTaHZAPTHOM pocTomepe cTon 6e3 BepxHew
oaexabl u 0bysu. Maccy Tena onpeaenany Ha CTaHAAPTHbBIX PblYaxk-
HbiX Becax 6e3 BepxHei ogexabl u 0bysu. UMT paccumtbiBann no
CTaHAapTHoW dopmyne: macca Tena (Kr)/poct (m?). 3HaueHus UMT
6onee 25 Kr/m? paccMaTpuBanm Kak M3bbITOUHYIO maccy Tena. Mauy-
€HTKaM NPOBOAUAM B3ATUE KPOBU U3 IOKTEBOM BEHbI YTPOM HaTOLLLAK
yepe3 12 4y nocne npuéma nNuwK. 4na nocTpoeHUA MaTemMaTU4YeCcKoM
mogenu bbinu BbibpaHbl Haubonee 3HauMMble NpeanKTOpbl Hebnaro-
NPUATHOTO TEYEHMA PAHEBOTro NpoLecca, NoAyYeHHble HaMU B paHee
NPOBEAEHHbIX UCCNES0BaHUAX— COAEpIKaHMe MHcynmHa (MME/n) u
CMOHTaHHasA NPOAYKLMA MHTepAeKHa-1B (nr/mn). PaHeBoit npouecc
CuMTanCcA 3aMeaNieHHbIM, KOraa ANA 3aXUBAEHWA KOXKHOM paHbl Tpe-
60Banvcb bonee AnUTENbHbIE, NO CPABHEHWIO CO CTAHAAPTHBIMU, CPO-
Kn. OCNOXKHEHHBIM CYMTANCA PaHEBOW MPOLLECC NPU Pa3BUTUM TaKMX
OCNOXHEHWM, KaK CepoMa, pacxoxeHne Kpaés paHbl, obpa3oBaHue
NUTaTypPHbIX CBULLEH U T.4,.

CTaTUCTUYECKUIN aHANWU3 BbIMOJHEH C MOMOLLBIO MPOrpPaMMmbl
Statistica 10.0 n SAS JMP 11. MonyyeHHble gaHHble NpeaCTaBAeHbl B
BuZe abCcoMOTHBIX (N) U OTHOCUTENBHBIX BEAMUMH (%), @ TaKKe KaK
MzSD, rae M - cpefHee apudmeTnyeckoe 3HauyeHue, SD - ctaHaapT-
HOe OTK/NOHeHWe. PaccuuTbiBaNCcA MHTEPKBAPTU/bHbIM pasmax Me
(925; q75), rae Me - meamnaHa, g25; q75 — 25-i 1 75-1 NPOLEHTUAN.
HenapameTpuyeckme gaHHble 6blM NPOaHaNN3UPOBAHbI C MOMOLLLbIO
KpuTepua Kpyckana-Yonnuca ans abcontoTHbIX 3HAUEHMIA U No KpuTe-
puto X? AN OTHOCUTE/IbHBIX 3HAYEHUI. KpUTUYECKMiA ypOBEHb 3Ha-
YMMOCTM (p) 419 NPOBEPKM CTAaTUCTUYECKUX MMNOTE3 NPU CPABHEHWUM
CTaTUCTUYECKUX NOKasaTenen npuHumancs meHee 0,05. Ansa nocTtpo-
€HMA MaTemaTM4yecKoW MOAENU MPOrHO3MpOBaHMA HebnaronpuaT-
HOro TeYeHUA pPaHeBOro npouecca b6bin UCNOAb30BaH NOTUCTUYECKUIA
PErpecCMOHHbIN aHaAM3 C MOLIAroBbIM MOC/NEe0BaTENbHbIM BKJIHOYE-
HUeMm pasnyHbix GakTopoB. [ns cTpaTUdUKaLLMK PUCKa Pa3BUTMA OC-
NOXHEHHOTO Y 3aMef/IEHHOrO PaHeBOro NPOLLECcca UCMO/b30BaH Me-
TOoZ [lepeBa pelueHuin. 1N OUeHKU KayecTBa NOCTPOEHHOW Moaenu
npumenanca ROC-aHanus, oueHnsannch naowaab nog ROC-Kpusoi
(AUROC). 3HauyeHMa AUROC Huxke 0,7 COOTBETCTBOBA/IM HU3KOMY MPO-
FHOCTMYECKOMY KauecTsy NMOCTPOEHHOW Moaenu, 3HaueHus ot 0,7 fo
0,8 - cpegHemy ypoBH1o, Bbile 0,8 — BbICOKOMY YPOBHIO.
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The exclusion criteria were: 1) a confirmed diagnosis of dia-
betes mellitus; 2) age below 29 years or above 59 years; 3) waist
circumference less than 80 cm; 4) severe concomitant somatic
pathologies, such as malignant tumors, and autoimmune diseas-
es.

Sampling from the study population was random in accor-
dance with the inclusion criteria for the study.

A single-center observational dynamic prospective study
was performed. The period of postoperative observation of pa-
tients was 6 months, with special attention paid to the time be-
fore the healing of the edges of the skin wound.

All women with planned augmentation mammaplasty and
anterior abdominal wall reconstruction underwent anthropomet-
ric measurements of height, weight, waist circumference, and
BMI calculation. Standing height was measured on a standard
stadiometer without outwear and shoes. Body weight was deter-
mined on a standard scale without outwear and shoes. BMI was
calculated using the standard formula: body weight (kg)/height
(m2?). BMI values over 25 kg/m? were considered overweight.
Fasting blood (12 hours after a meal) from the cubital vein was
sampled in the morning. To build up a mathematical model, we
selected the most significant predictors of an unfavorable course
of wound healing, which were obtained in previous studies — in-
sulin levels (mIU/l) and spontaneous production of interleukin-1p
(pg/ml). The wound healing was considered slow when healing
of the skin wound required longer than the standard time. The
wound healing was considered complicated if seroma, wound de-
hiscence, fistulas, and other complications developed.

Statistical analysis was performed using the Statistica 10.0
software and SAS JMP 11. The data obtained were presented
as absolute (n) and relative (%) values, as well as M1SD, where
M is the mean and SD is the standard deviation. The interquar-
tile range Me (g25; q75) was calculated, where Me is the me-
dian, 925 and q75 - 25" and 75" percentiles. Non-parametric
data were analyzed using the Kruskal-Wallis test for absolute
values and the x? test for relative values with p<0.05. To build
up a mathematical model for predicting an unfavorable course
of wound healing, a logistic regression analysis was used with
a step-by-step sequential inclusion of various factors. The de-
cision tree method was used to stratify the risk of developing a
complicated and delayed wound healing. To assess the quality
of the constructed model, ROC analysis was used, and the area
under the ROC curve (AuROC) was estimated. AuROC values
below 0.7 corresponded to a low predictive quality of the con-
structed model, from 0.7 to 0.8 — to an average level, and above
0.8 —to a high level.

To quantify the influence of factors on the response risk, re-
gression coefficients and indicators of risk change, as well as the
odds ratio, were used. The “average specific risk change” coeffi-
cient showed the average percent of change of the risk of the tar-
get event if the respective factor increased by 1 unit of its scale.
The coefficient "average maximum risk change" showed the aver-
age change of the response risk if the respective factor increased
from its minimum value to its maximum. To assess the statistical
significance of each factor, the p-level was calculated based on
the Wald criterion. The statistical significance of the regression
coefficient indicated a reliable integration of the studied factor
into the overall logistic model.
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[lNA KONWYeCTBEHHOW MHTEpnpeTaumMn BAMAHWMA (GaKTOpPOB no
OTHOLLEHWIO K PUCKY OTKAMKA MPUMEHANCH KOIGPULMEHTbI perpec-
CUM U NOKa3aTeNM U3MEHEHUS PUCKOB, A TaKXKe OTHOLLEHWE LIAHCOB.
KoadduumeHT «cpesHee yaenbHOE USMEHEHUA PUCKa» MOKA3bIBAET,
Ha CKO/IbKO NPOLLEHTOB B CpeaHem ByAeT M3MEHATLCA PUCK LEeNeBOro
CObbITUA, ECAIM COOTBETCTBYHOLLMI GaKkTOP yBEMUUTCA Ha 1 eanHMLYy
cBoero maclutaba. KoapouumeHT «cpeagHee MakcMmanbHOe U3MeHe-
HWe PUCKa» NOKa3bIBAET, HA CKOJIbKO NPOLIEHTOB B cpeAHem byaeT ns-
MEHATLCA PUCK OTK/IMKA, EC/IN COOTBETCTBYHOLLMI GaKTOp YBEAUYMTCA
OT MUHMUMaJ/IbHOTO CBOETO 3HAYeHUA A0 MaKCMManbHOro. s oueH-
KM CTaTUCTUYECKOM 3HAYMMOCTM KaxKZOoro daktopa paccyuTbiBaeTcs
YPOBEHb P Ha OCHOBE KpuUTepwuA Banbaa. CTaTUCTMYECKan 3HAUMMOCTb
KO3GOULMEHTA perpeccum CBUAETENbCTBYET O HAAEKHOM MHTErpaLLMm
u3yyaemoro dbakTopa B 06LLYH TOMUCTUHECKYIO MOAETb.

PE3YNbTATbI

B uccneposaHve BraoueHbl 49 naupeHtok ¢ UMT 6Gonee 25
Kr/M?, cpeaHuii Bospact coctasun 46,98+7,10 neT, cpeaHee 3HaueHne
WUMT - 31,6445,04 kr/m2. Bcem naupeHTKam BbINOMHANACh KOHTYPHan
MA1ACTUKa MOJIOYHbIX Kené3 u nepesHel BPIOLIHON CTEHKM NO 3CTeTU-
YECKMM MOKa3aHWAM. B nocneonepauyoHHOM nepuoge NaLMeHTKM
6b11m pa3geneHbl Ha TPY rPYNMbl B 3aBUCMMOCTU OT TEYEHWA PAHEBOTO
npouecca: | rpynna — 21 (42,86%) naumeHTKa ¢ OCNOKHEHHBIM pPaHe-
BbIM npoueccom (OPM); Il rpynna — 16 (32,65%) naupeHToOK ¢ 3ameaneH-
HbIM paHesbIM npoueccom (3PN); Il rpynna — 12 (24,49%) naumeHToK
CO CTaHAaPTHO NPOTEKAKOLLMM paHeBbIM npoueccom (CPM). OcHoBHble
XapaKTePUCTUKMN 06CN1eA0BAHHBIX KEHLLUMH NpeacTaBneHbl B Tabn. 1.

Kak BuaHo u3 Tabn. 1, cpeaHuii BO3pacT U POCT NALMEHTOK B
rpynnax He MMeNM CTAaTUCTUYECKM 3HaYMMbIX pasamumii (p>0,05),
npv 3TOM TPynMbl Pa3anMyanncb NO Becy, cpeaHemy obxsaTy Taauu
(p<0,05) u UMT (p<0,01).

B 1abn. 2 npeacrasneHbl GBUOXMMUYECKME NMOKA3aTENN KPOBM,
KOTOpble OLEeHUBAANCL BO BPeMsA NPOBEAEHUA UCCIEA0BaAHUS.

Mcxoasa U3 nonyyeHHbIX 4aHHbIX, O4EBUAHO, YTO Ha 3amefIeHne
TEYEHWA PenapaTMBHOIO NPOLLECca B NOC/NEONepPaLYOHHOM nepuoae
OKa3blBaloT Hambonbluee BAWAHME MOBbILIEHWE YPOBHEN WMHAEKca
nHcynmHopesucteHTHocT HOMA IR 23,1, uHcyamHa 14,0 MME/n,
BuUTamuHa A 20,5 MKr/MA1, a TaKKe NoBbILEHUE YPOBHA CMOHTaHHOM
NPOAYKUMM UHTEpAEKKnHA-1B >45,0 nr/mn.

[lnAa nocTpoeHna maTemaTuyecKkoi MoAesn NPOrHO3MPOBaHWA
3aMej/ieHus paHeBOoro npoLecca B NOC/AeonepaLMoHHOM nepuoae
Hamu 6bi1nM 0TOBpPaHbI NOKa3aTenu U3MEHEHWUA YPOBHA UHCYAMHA U
CMOHTAHHOM NPOAYKUMM WHTEpNelKkWHa-1B, kak Hambonee poctyn-
Hble 417 UCCNeA0BaHNA U SKOHOMUYECKK LienecoobpasHsble.

B Tabn. 3 npeacrasneHbl NOKA3aTENMN MHCYIMHA U CMIOHTAHHOM
NpOAYKLUMM UHTepAeliknHa-1B B uccneayemblx rpynnax.

Tabauya 1 Xapakmepucmuka nayueHmox ¢ u3bbimoyHoll maccol mena 8

308UCUMOCMU OM MeyeHus paHeso2o npouecca (M+SD)

RESULTS

The study included 49 patients with BMI over 25 kg/m?,
mean age was 46.9817.10 years, mean BMI was 31.64+5.04
kg/m?. All patients underwent augmentation mammaplasty
and aesthetic reconstruction of the anterior abdominal wall. In
the postoperative period, the patients were divided into three
groups depending on the course of the wound healing: Group |
— 21 (42.86%) patients with a complicated wound healing (CWH);
Group Il — 16 (32.65%) patients with delayed wound healing
(DWH); Group Il — 12 (24.49%) patients with a standard wound
healing (SWH). The main characteristics of the examined women
are presented in Table 1.

As can be seen in Table 1, the average age and height of
patients in the groups had no statistically significant differences
(p>0.05), while the groups differed in weight, average waist cir-
cumference (p<0.05), and BMI (p<0.01).

Table 2 shows the biochemical parameters of the blood,
which were tested during the study.

Based on the obtained data, the delayed wound healing was
mostly associated with the increase in the levels of the insulin re-
sistance index HOMA IR >3.1, insulin 214.0 mlIU/I, vitamin A >0.5
ug/ml, and spontaneous production of interleukin-1p >45.0 pg/ml.

To build up a mathematical model for predicting the delay
of wound healing in the postoperative period, we selected indi-
cators of changes in the level of insulin and spontaneous produc-
tion of interleukin-1B, as the most accessible for research and
economically feasible.

Table 3 shows the indicators of insulin and spontaneous pro-
duction of interleukin-1p in the studied groups.

Fig. 1 presents a decision tree diagram of the risk of postop-
erative complications based on a combination of two influencing
factors: insulin levels and spontaneous production of interleu-
kin-1p.

With the help of the decision tree, three risk classes of com-
plicated wound healing in obese patients were identified (Table 4).

Stepwise inclusion of factors was used to build up a logistic
regression model. The factor “Insulin” was added first as the most
significant factor influencing the target variable based on the risk
analysis. The addition of subsequent factors did not have a signif-
icant impact on the constructed model.

The highest risk of developing postoperative wound compli-
cations (risk=95.0%, n=20) was observed in patients with insulin
levels 214.0 mlIU/I. The average level of risk was determined at
the level of insulin <14.0 mIU/I and spontaneous production of
interleukin-1B >51.0 pg/ml (risk=50.0%, n=2). The lowest risk of

Table 1 Characteristics of obese patients with different
patterns of wound healing (M+SD)

Ipynna 3axusneHus / Healing group p

MNokasartensb / Index I rpynna (OPN)

I group (CWH) (n=21)

Il rpynna (3PM)
Il group (DWH) (n=16)

Il rpynna (CPN) (df=2)

Il group (SWH) (n=12)

Bospacr, net / Age, years 45.86+6.51 49.13+7.26 46.08+7.84 >0.05
PocT, cm / Height, cm 164.17+7.00 163.4447.51 165.3316.80 >0.05
Bec, Kr / Weight, kg 92.33+£18.42 82.73+11.39 78.08+6.63 =0.037
O6xBat Tannu, cm / Waist, cm 99.24+11.85 96.27+10.23 89.1815.79 =0.047
UMT, kr/m? / BMI, kg/m? 33.90+5.72 31.08+4.34 28.52+1.56 =0.007

NpumeyaHwe: p — CTaTUCTUUECKAA 3HAUMMOCTb CPaBHEHUA BCeX rpynn (no Kputeputo Kpyckana-Yonnuca)
Note: p — the statistical significance of comparison of all groups (according to the Kruskal-Wallis test)
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Tabnuya 2 Guoxumudeckue NoKasamenu Kposu y 06¢a1e008aHHbIX NAUUEHMOK

p
-IlII -

MHAEKC MHCYMHope3ncteHTHoctn HOMA IR 23,1 0 (0,0%) 21 (100,0%) 28/21 100,0

MHCYWH, MME/n, 214,0 2 (6,9%) 19 (95,0%) 29/20 88,1 <0,001
BUTaMUH A, mkr/mn, 20,5 7 (22,6%) 14 (77,8%) 31/18 55,2 <0,001
WHTEPNENKUH-1B cnoHTaHHaa npoaykums, nr/mn, 45,0 14 (34,1%) 7 (87,5%) 41/8 53,4 =0,017
cermeHToAAEPHbIE HeUTpodubl, x10°/n, 261,0 9 (29,0%) 12 (66,7%) 31/18 37,6 =0,023
C-peaKTuBHbI 6enok, mr/n, 21,8 6 (26,1%) 15 (57,7%) 23/26 31,6 =0,027
6azodunbl, x10%/n, <1,0 6(26,1%)  15(57,7%) 23/26 31,6 =0,027
BUTaMUH E, mkr/mn, 27,0 10 (32,3%) 11 (61,1%) 31/18 28,9 =0,049*
amméoumnTbl, x10°/n, <28,0 10 (32,3%) 11 (61,1%) 31/18 28,9 =0,049*
1l0K03a, MMoAb/An, 25,4 7 (30,4%) 14 (53,8%) 23/26 23,4 >0,05
MHTepAeiKknH-1B MHAYUMpoBaHHaA NpoayKuua, nr/mn, <2056,0 11 (34,4%) 10 (58,8%) 32/17 24,4 >0,05*
WHTEPAENKUH 6, nr/mn, 212,0 21 (45,7%) 0(0,0%) 46/3 -45,7

neiikouuTel, x10%/1, 25,2 6 (30,0%) 15 (51,7%) 20/29 21,7 >0,05
BuTamuH [, Hr/mn, 232,4 11 (35,5%) 10 (55,6%) 31/18 20,1 >0,05*
MOHOLMTI, x10°/n, <7,0 11(35,5%) 10 (55,6%) 31/18 20,1 >0,05*
UHTEpAEenKkuH 8, nr/ma, 211,0 12 (37,5%) 9 (52,9%) 32/17 15,4 >0,05
®HO-a nHayumMpoBaHHasa npoayKkuus, nr/mn, <2084,0 6 (33,3%) 15 (48,4%) 18/31 15,1 >0,05
BuTamuH K, Hr/mn, 21,3 14 (38,9%) 7 (53,8%) 36/13 15,0 >0,05
®HO-a B cbiBOpOTKE, nr/ma, <1,0 16 (40,0%) 5 (55,6%) 40/9 15,6 >0,05
MHTEpNENKNH-1B B cbiBopoTKe, nr/mn, >11,0 17 (40,5%) 4 (57,1%) 42/7 16,7 >0,05
303uHodUNbI, X10°/n, 22,0 5(35,7%) 16 (45,7%) 14/35 10,0 >0,05
®HO-a cnoHTaHHas npoaykums, nr/ma, 21,0 4 (50,0%) 17 (41,5%) 8/41 8,5 >0,05
nasovKoAaepHble HelnTpodunbl, x10°/n, <3,0 7 (41,2%) 14 (43,8%) 17/32 2,6 >0,05

Mpumedanna: PHO-a — haKTop HEKPO3a OMyX0NM abda; P — CTaTUCTUUECKan 3HAUMMOCTb CPaBHEHUA NoKasaTenel (Mo Kputepuio X ¢ nonpaBKoii Metca; * — 6e3 nonpaskm
Metca)

BcA BbibOpKa
Puck=42,9%; n=49
Whole sample
isk=42.9%; n=4

Puc. 1 [lepeso Knaccuukayuu puckos nocneonepayuoHHbIX
paHesbix 0caoxHeHUl y 607bHbIX ¢ U36bimoyHol maccol mena

Fig. 1 Risk classification tree for postoperative wound
complications in obese patients

cynviH <14,0 MM
Puck=6,9%; n=29
Insulin <14.0 mIU/I
Risk=6.9%; n=29

CynH 214,0 MM
Prck=95,0%; n=20
Insulin >14,0 mIU/I
isk=95.0%; n=2

oayKuma <51,0 nr,
Puck=3,7%; n=27
rleukin-1B spontane
ductlon <51.0 pg

ogyKkuma >51,0 nr,
Prck=50,0%; n=2
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Table 2 Biochemical parameters of blood in examined patients

£ o

2. Ltz

5 9 S 0T (df=1)

E® pei

(=]

HOMA IR insulin resistance index 3.1 0 (0.0%) 21 (100.0%) 28/21 100.0
insulin, mlU/I, 214.0 2 (6.9%) 19 (95.0%) 29/20 88.1 <0.001
vitamin A, pg/ml, 0.5 7 (22.6%) 14 (77.8%) 31/18 55.2 <0.001
interleukin-1pB spontaneous production, pg/ml, 245.0 14 (34.1%) 7 (87.5%) 41/8 53.4 =0.017
segmented neutrophils, x10%/I, 261.0 9 (29.0%) 12 (66.7%) 31/18 37.6 =0.023
C-reactive protein, mg/l, 1.8 6 (26.1%) 15 (57.7%) 23/26 31.6 =0.027
basophils, x10%/1, <1.0 6(26.1%) 15 (57.7%) 23/26 31.6 =0.027
vitamin E, pg/ml, 27.0 10 (32.3%) 11 (61.1%) 31/18 281 =0.049*
lymphocytes, x10%/1, <28.0 10(32.3%)  11(61.1%) 31/18 281 =0.049*
glucose, mmol/Il, >5.4 7 (30.4%) 14 (53.8%) 23/26 23.4 >0.05
interleukin-1B induced production, pg/ml, <2056.0 11 (34.4%) 10 (58.8%) 32/17 24.4 >0.05*
interleukin 6, pg/ml, >12.0 21 (45.7%) 0 (0.0%) 46/3 -45.7
leukocytes, x10°%/I, 25.2 6 (30.0%) 15 (51.7%) 20/29 21.7 >0.05
vitamin D, ng/ml, >32.4 11 (35.5%) 10 (55.6%) 31/18 20.1 >0.05*
monocytes, x10%/1, <7.0 11 (35.5%) 10 (55.6%) 31/18 20.1 >0.05*
interleukin 8, pg/ml, >11.0 12 (37.5%) 9 (52.9%) 32/17 15.4 >0.05
TNF-a induced production, pg/ml, <2084.0 6(33.3%) 15 (48.4%) 18/31 15.1 >0.05
vitamin K, ng/ml, 21.3 14 (38.9%) 7 (53.8%) 36/13 15.0 >0.05
serum TNF-a, pg/ml, <1.0 16 (40.0%) 5 (55.6%) 40/9 15.6 >0.05
serum interleukin-18, pg/ml, 211.0 17 (40.5%) 4 (57.1%) 42/7 16.7 >0.05
eosinophils, x10%/1, 22.0 5 (35.7%) 16 (45.7%) 14/35 10.0 >0.05
TNF-a spontaneous production, pg/ml, 1.0 4 (50.0%) 17 (41.5%) 8/41 8.5 >0.05
stab neutrophils, x10%/1, <3.0 7 (41.2%) 14 (43.8%) 17/32 2.6 >0.05

Notes: TNF-a — tumor necrosis factor alpha; p — the statistical significance of the comparison of indicators (according to the x? criterion with Yates correction; * — without
Yates correction)

Ha puc. 1 npepctaeneHa guarpamma gepesa peleHuii pucka  complications (risk=3.7%, n=27) was found for a combination of
BO3HWKHOBEHWA NOC/NEONePaLMOHHbIX OCIOXKHEHNI Ha OcHOBe KOM-  factors: insulin <14.0 mIU/| and interleukin-1B spontaneous pro-
6uHaLMM ABYX BAMAIOLIMX GAKTOPOB: COAEPKAHMA MHCYIMHA U CNOH-  duction <51.0 pg/ml.

TaHHO NPOAYKLMM UHTepAelk1Ha-1B. Fig. 2 presents the ROC analysis and predictive indicators of

C nomoupto iepeBa pellenuit Gbi10 BbiAeNEHO 3 Knacca PUCKa  the quality of the constructed decision tree.

Tabauya 3 [Nokasamesnu UHCYAUHA U choHMaHHoU npodyKyuu uHmepnelikuHa- Table 3 Indicators of insulin and spontaneous production of
18y nayueHmox ¢ u3bbimoyHol maccoli mena 8 3a8UcUMOCMU OM MeYeHus interleukin-16 in obese patients with different patterns
paHesozo npoyecca, Me (g25,; q75) of wound healing, Me (q25; q75)
I'pynna 3axusneHus / Healing group 0
I rpynna (OPN) Il rpynna (3PM) 11l rpynna (CPN) (df=2)
| group (CWH) (n=21) | Il group (DWH) (n=16) | Ill group (SWH) (n=12)
WHCYAUH, MME/n 18.80 10.60 5.30 <0.001
insulin, miU/I (16.30; 23.40) (8.15; 11.80) (4.72; 5.70) :
CMOHTaHHasA NPoAyKLMsA 4.00 1.00 1.50
LR A, muf (1.00; 47.00) (1.00; 2.50) (1.00; 8.75) AU

spontaneous production of IL-1B, pg/ml

NpumeyaHwe: p — cTaTUCTUYECKAA 3HAYMMOCTb CPABHEHWS BceX rpynn (no kputeputo Kpyckana-Yonnuca)
Note: p —the statistical significance of comparison of all groups (according to the Kruskal-Wallis test)
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OCNO¥KHEHHOTO TEYEHMA PAHEBOrO NPOLLECCa Y NALMEHTOK C U36bITOY-
Ho maccoit Tena (Tabn. 4).

[ NOCTPOEHWA NOTUCTUYECKON PErPeCCHOHHOM Moaenm Bbino
MCNONb30BAHO MOLIAroBoe BKAOYeHWe pakTopos. Mepsbim bbin Ao-
6aBneH GpakTop «MHCYNMHY», KaK Hambonee 3HaYMMO BAMAIOLWMIA HA
LleNIeBYIO NepeMeHHYI0 Ha OCHOBaHMW aHanu3a puckos. [lobaeneHne
nocneaytolwmx GakTopos CyLLECTBEHHOMO BAWAHMA HA NMOCTPOEHHYIO
MOAe/b He OKa3blBaso.

Hanbonee BbICOKMI PUCK Pa3BUTUA paHEBbLIX MOcieonepaLu-
OHHbIX OCNOXKHEHMU (prnck=95,0%, n=20) Habnoganca y NaLmMeHToK C
ypOBHEM MHCyAMHA 214,0 MME/A. CpeaHwit ypoBeHb pucKa onpeae-
NEH NpU ypoBHe UHCyAMHa <14,0 MME/A v CNOHTaHHOM NPOAYKLMM
UHTEpneiknHa-1p 51,0 nr/mn (puck=50,0%, n=2). HaumeHbLLKIA ypO-
BeHb PUCKA Pa3BUTUA OCNOXKHEHWI (pUCK=3,7%, n=27) BblsBNEH ANA
KOMBUHaLMM GAKTOPOB: MHCYAMH <14,0 MME/N 1 MHTepaenkuH-1B
CroHTaHHas npoayKumsa <51,0 nr/mn.

Ha puc. 2 npeacrasneHbl ROC-aHanu3 1 NporHOCTUYECKMeE NoKa-
3aTe/IM KauecTBa NOCTPOEHHOTO AepeBa PeLleHu.

Mnowaab nog ROC-kpunsoit coctasuna 0,97, 4To CBMAETENLCTBY-
eT 06 o4YeHb BbICOKOM MPOrHOCTUYECKOM KauyecTBe CMOAENMPOBaH-
HOro filepeBa peLleHuit. ONTUManbHbIM NOPOr OTCEYEHWUS COCTaBWA
50,0%, npu 3TOM JOCTUTaNNCh BbICOKME YYBCTBUTENBHOCTb (95,2%) 1
cneunduuHocTs (96,3%).

B 1abn. 5 npeacrasneHbl cpefHUE U3MEHEHWA PUCKOB, OTHOLLIE-
HUWA WaHCOB, KOIPPULMEHTbI TIOTUCTUYECKOWN PErPECCUOHHON Moaenu
U UX YPOBEHb 3HAYMMOCTM PUCKA NOCIEONEPALUOHHBIX OC/IOKHEHWI
[N KOHLEHTPALMKU MHCYNHA.

Hanbonbwmit 3¢pPpeKT BOSHUKHOBEHUA PUCKA OC/IOKHEHUIA pa-
HEBOTO NPOLLECCa BbIABNEH A8 COAEPMHKaHMA MHCyAuHa (MME/n), yBe-
JMYEHNE KOHLEHTPALMM KOTOPOTO MOXET MOTEHLMANbHO NOBbLICUTH
pucK 6onee, yem Ha 99% 3a CYET POCTa 3HAYEHUIN OT MMHMMA/IbHOTO
CBOErO0 YPOBHA [0 MaKCMManbHOro. C yBenmyeHnem cogepkaHua uH-

Tabauya 4 Knaccel pUcka passumus 0C/IOHHEHHO20 PaHE8020 NPoOYecca y

nayueHmox ¢ u3beimoyHoli maccoli mena

XapaKkrepuctuKa knacca / Parameter

NHcynuH 14,0 MME/n
Insulin 214.0 mIU/I

WHcynuH <14,0 MME/n, cnoHTaHHan NpoayKuma uHTepaerknuHa-1p 51,0 nr/mn

The area under the ROC curve was 0.97, which indicates a
very high predictive quality of the simulated decision tree. The
optimal cut-off threshold was 50.0% while achieving high sensi-
tivity (95.2%) and specificity (96.3%).

Table 5 shows the mean risk changes, odds ratios, logistic
regression model coefficients, and their significance level for the
risk of postoperative complications based on insulin level.

The greatest effect of the risk of complications of wound
healing was found for the insulin level (mIU/l), an increase of
which can potentially increase the risk by more than 99% due
to an increase in values from its minimum level to its maxi-
mum. With an increase in insulin level by 1 mIU/I, the risk of
postoperative complications increases by 24.6% on average.
It should be noted that this factor is statistically significant,
which indicates its close integration into a single logistics mod-
el.

Table 6 shows the quality indicators and the formula of the
logistic model for the ability to enter new values of the factors
and assess the risk.

The AuROC coefficient with a value of 0.983 indicates a high
predictive quality of the model (p<0.001).

Fig. 3 shows ROC-analysis and predictive indicators of the
quality of the constructed logistic model for the risk of postop-
erative complications. The cut-off point of 100.0% is the optimal
borderline for separating a positive forecast from a negative one.

The value of the area under the ROC curve was 0.98, which
characterizes the very high predictive quality of the logistic re-
gression model with achieved high sensitivity (90.5%) and spec-
ificity (100.0%).

Table 4 Risk classes for the development of complicated
wound healing in obese patients

Insulin <14.0 mIU/I, spontaneous production of interleukin-18 >51.0 pg/ml

MHcynuH <14,0 MME/n, cnoHTaHHaA NpoayKuma HTepaelikuHa-1p <51,0 nr/mn

O61bEM rpynnbi Jonsa Knacca Puck
Group size Class share, % Risk, %
20 40.8% 95.0%

2 4.1% 50.0%

27 55.1% 3.7%

Insulin <14.0 mIU/I, spontaneous production of interleukin-1B <51.0 pg/ml

cynmHa Ha 1 MME/n puck nocneonepaumoHHbIX OCJI0XKHEHWI MoBbI-
waeTca B cpeaHem Ha 24,6%. CneflyeT OTMETUTb, UTO JaHHbIN GaKTop
AB/IAETCA CTAaTUCTUYECKM 3HAYMMbIM, YTO FOBOPUT O TECHOM WMHTErpa-
LMK ero B e4MHYI0 NOTUCTUYECKYIO MOAENb.

B 1ab. 6 npeacTaBaeHbl NoKasaTeny Kavectsa U dopmyna noru-
CTUYECKOW MOZENUN ANA BOSMOXKHOCTU NOACTAaBAATb HOBbIE 3HAUEHUA
(baKTOPOB M PacCUMTLIBATL OLEHKY PUCKOB.

KoapdunumeHt AUROC co 3HaueHnem 0,983 roBOpuT O BbICOKOM
NPOrHOCTMYECKOM KadecTBe mogenu (p<0,001).

Ha puc. 3 npeactasneHbl ROC-aHann3 v NporHocTUyeckue no-
Ka3aTeNm KayecTBa MOCTPOEHHOM NOTUCTUYECKOW MOZENU AN pu-

Puc. 2 ROC-kpusas depesa peweHuli 018 Npo2HO3UPOBAHUS PUCKA
pa38uUMUA NOCAEoNEePaYUOHHbIX OCAOMHEHUU y nauueHmMoK ¢
u3bbimoyHoli maccoli mena

Fig. 2 ROC-curve of the decision tree for predicting the risk of
postoperative complications in obese patients
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Tabnauya 5 Cmpykmypa noaucmudeckol peepeccuoHHol modenu 07 yenesozo

NoKasamesia PUCKa nocsieonepayuoHHbIX 0CroMcHeHuUl

®dakrop

Factor U3MeHeHue pUckKa, %

KoHcTaHTa / Constant

WHcynuH, MME/n

Insulin, mIU/I 24.6/100.0

Tabnuya 6 Mokazamenu Kayecmea u opmyna noaucmuyeckoll peepeccuoHHol

modenu 011 PUCKQ pazsumua nocseonepayuoHHbIX ocnoxcHeHul

dopmyna perpeccum
Regression formula

CKa pa3BUTMA NOC/IEONEPALMOHHbIX OC/OXKHEHWI. TouKa OTCeveHumn
100,0% npepactaBnaet coboit ONTUMANbHYIO FPAHULY OTAENEHMA MNo-
JIOKUTE/IbHOTO NPOrHO3a OT OTPULLIATENBHOTO.

3HayeHMe niowaamn nog ROC-kpuson pasHo 0,98, uTo Xapak-
TEepU3yeT O4YEHb BbICOKOE MPOrHOCTUYECKOE KauecTBO IOrMCTUYECKOM
perpeccvoHHoi mogenn. [oCTUTHYTbI BbICOKME YYBCTBUTENbHOCTb
(90,5%) u cneuunduuHocTs (100,0%).

OBCYXXAEHUE

Cnepyet OTMETUTb, YTO B AOCTYMHON NUTEpaType UCCNefoBa-
HWI, NOCBALLEHHBIX MAaTEMATUYECKOMY MOZE/IMPOBAHMIO PUCKA AU~
TE/IbHOTO W OC/IOKHEHHOMO TEYEHUs PAHEBOTO NpoLLecca Nocsie Xu-
PYPrUYeckmx BMELLATENbCTB, Mao. boMbWMHCTBO paboT HanpasaeHo
Ha U3y4YEeHUEe 3aKUBIEHUA TPOPUUECKMX A3B BCIEACTBUE COCYAMUCTBIX
WY APYTVX HapyLIEHWH, @ TaKkKe MOAEIMPOBaHMI0 cOBCTBEHHO Npo-
Lecca 3axueneHus paH [13].

MpennoxeHHaa HaMu MOAeNb MPOrHO3MPOBAHUA PUCKA He-
61aronpuATHOrO TeYEHUA paHeBOro npolecca y 60/bHbIX € U3bbI-
TOYHOM MAccoii Tefla OCHOBBIBAETCA Ha 0OBEKTUBHBIX 1abOPaTOPHbIX
MoKasaTensx v NPoLEMOHCTPUPOBA/A BbICOKYHO YYBCTBUTEbHOCTb U
cneunduyHocTb. OnMcaHHble B IUTEPATYPHBIX UCTOYHMKAX MOZEM
NPOrHO3MPOBaHUA MOC/EONEPALMOHHbBIX OC/IO0XKHEHWI Ha OCHOBE
HeWpPOHHbIX CETel, XOTA U MMEIOT BbICOKOE MPOrHOCTUYECKOE Kaye-
CTBO, HO [OCTaTO4HO C/0XHbI U TPEBYIOT SKOHOMUYECKMX TpaT [11,
14].

LWapadyTtamHosoit UP u coast. (2018) paspabotaHa moaenb
MPOrHO3MPOBAHUA BPEMEHU 3aXKMBEHUA PaH Y BO/IbHBIX CaXxapHbIM
[1abeTom Ha doHe seyeHns MUAMaLMAoM (MPoCsHOe macho) B co-
yetaHum ¢ KBY-tepanueii [15]. OgHaKO BO3MOMXKHOCTU MPUMEHEHMA
[AHHOW Mogenu y 60/bHbIX C M3ObITOYHOM Macco Tena 6e3 caxap-
Horo AvabeTa, a TakKe Ha GOHE Pa3NMYHOTO MECTHOTO IeYEHNA PaH
HEeACHO.

HeKkoTopble aBTOpbI B KayecTBe MPOrHOCTUYECKUX MapKEpPOB
npeanaraloT UCnoab3oBaTb GpakTopbl TpaHcKpunumm Nrf2 n NF-kB, Ko-
TOpbIe Y4acTBYIOT B PA3BUTUM BOCMANIUTENbHBIX M UMMYHHbIX PEaKLMIA
[16]. MpepnokeHa METOAMKA OLLEHKM CKOPOCTM 3aXKMB/IEHWA PaHbl Ha
OCHOBE WM3MEpeHWs NowWwaan nepudoKanbHOro BOCMANEHUA METOo-

Puc. 3 ROC-kpusas no2ucmuyeckoli modesnu 0718 pUcKa passumus
NnocneonepayuoHHbIX 0CI0HHeHU

Fig. 3 ROC-curve of the logistic model for the risk of postoperative
complications

CpegHee yaenbHoe/MaKcumanbHoe

Average specific/maximum risk change, %

Table 5 Structure of the logistic regression model for
the target risk of postoperative complications

OTHOLIEHM!eE LWAHCOB
(AN 95%)
Odds ratio (Cl 95%)

KoadpduumeHT perpeccumn
Regression coefficient

-13.1524 0.007

2.74 (1.28; 5.85) 1.0065 0.009

Table 6 Quality scores and logistic regression model formula
for the risk of postoperative complications

AuROC=0.983, n=49, p<0.0001

Puck=1/(1+Exp(-(-13,152+1,007xuHcynnuH MME/n)))
Risk=1/(1+Exp(-(-13.152+1.007xinsulin mIU/I)))

DiScusSION

It should be noted that there are few studies in the available
literature on mathematical modeling of the risk of long and com-
plicated wound healing after surgical interventions. Most of the
works are aimed at studying the healing of trophic ulcers due to
vascular or other disorders, as well as modeling the actual pro-
cess of wound healing [13].

The model we proposed for predicting the risk of an unfa-
vorable course of wound healing in obese patients was based on
objective laboratory parameters and demonstrated high sensitiv-
ity and specificity. The models for predicting postoperative com-
plications based on neural networks described in the literature,
in spite of high prognostic quality, are quite complex and require
high expenses [11, 14].

Sharafutdinova IR et al. (2018) developed a model for pre-
dicting the time of wound healing in diabetic patients during
treatment with miliacil (millet oil) in combination with EHF ther-
apy [15]. However, the possibility of using this model in obese
patients without diabetes mellitus, as well as against the back-
ground of various local treatments of wounds, is unclear.

Some authors suggest using Nrf2 and NF-kB transcription
factors as prognostic markers, which are involved in the develop-
ment of inflammatory and immune responses [16]. A technique
for assessing the rate of wound healing based on measuring the
area of perifocal inflammation by digital identification was pro-
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Aom undposoi naeHTudukaumm [17]. OgHako npumeHeHWe MeToaa
OCHOBAHO Ha PErUCTPaLMM YMEHbLLIEHUS BOCNAUTENbHbIX ABAEHUI U
HE YYUTbIBAET APYTve XapaKTEPUCTUKM paHEeBOro NpoLiecca.

CoBpemeHHas cTpaTerns NPodUIaKTUYECKOH MEAVLIMHBI BKHO-
YaeT He TO/IbKO BbIABNEHUE OTAENbHbIX PaKTOPOB PUCKa 3a60NeBaHNI
WM UX UCXOLO0B, HO U OLEHKY CYMMapHOro Mau OBLLEro pucka, Ko-
TOPbIN aHANM3UPYETCA C NOMOLLBIO NPOTHOCTUYECKMX Mogenen. Ma-
TEMATUYECKOE MOJENVMPOBAHUE MO3BONAET HUBENMPOBATb CYObEK-
TUBHBbI GaKTOP B OLLEHKE NPOrHO3a 3aXKMBNEHWA PaHbl. BbifBaeHWe B
npeAonepaLyoHHOM NepUoAE NaLMEHTOB, MMEIOLLMX MOBbILLEHHbIN
PUCK HEBNArONPUATHOMO 3aXKMBNEHWA PaHbl, NO3BOAUT NepPCOHUH-
LIMPOBaHO NPOTrHO3MPOBaTb Pa3BUTUE PAHEBBIX OC/IOXKHEHWI 1 CBOEB-
PEMEHHO KOPPEKTUPOBATb IeYEBHYIO TaKTUKY.

OrpaHU4eHNA UCCNEA0BAHUA CBA3AHbI C BKAOYEHWEM B HETO
TO/IbKO KEHLLMH, YTO 06YCN0BNEHO CNEeLndUKON BbINONHEHHOTO XU-
PYPrU4ECKOr0 BMELLATENbCTBA — KOHTYPHOM NIACTUKM MOJIOYHDIX Ke-
NE3 1 nepeaHeit BPIOLWHOM CTEHKU MO 3CTETUYECKUM MOKA3aHUAM.

B npogponkeHne TeMbl paboTbl NpeacTaBisfeTca Lenecoobpas-
HbIM WM3y4eHMe NPOTrHOCTUYECKOW 3HAUMMOCTU NPEL/IOKEHHOW Moze-
JI1 OLLEHKM PUCKaA Pa3BUTUA 3aMEe/IEHHOTO U OCNOXKHEHHOIO TEYEHUA
paHeBoro npouecca Ha 6onbluelt BbIGOPKe 1 C BKIOYEHUEM NaLWeH-
TOB MYy»CKOr0 nona.

3AKNIOYEHUE

Ha ocHoBe meToza Aepesa peLueHuit 418 NPOrHo3MpoBaHUs No-
CNeonepaLyoHHbIX OCNOXKHEHUI BblNo BblgeNeHO 3 PUCKOBbIX Knac-
ca C YPOBHAMM pUCKa OT 3,7% 0 95,0% € NOMOLLbIO ABYX BANAOLLMX
GaKTOpPOB: MHCYMH, MME/A U MHTepAeitknH-1B cnoHTaHHas NPOAYK-
ums, nr/ma. Hanbonblumin BKNAA B NPOrHO3MpPOBaHUE 3aMeIeHHOro
1 OCNIOXKHEHHOTO TeYeHUA paHeBoro npouecca y 60bHbIX ¢ U36bITOY-
HOW Maccow Tena BHOCUT COAEPIKaHNE UHCYIMHA, KOTOPOE B CPeHeEM
NOBbILWWAET PUCK Ha 24% npw yBennyeHun Ha 1 MME/A. B coBoKymnHO-
CTV BO3MOHO MOBbILLIEHWE pUCKa 6onee Yyem Ha 99% npu U3MeHeHWUK
3HAYEHWUA MHCYAMHA OT MMHUMA/IBHOTO [0 MaKCMMasbHOMO CBOEro
ypOoBHs. Bbicokuit puck (95,0%) onpeaenseTcs Npu copepsKaHum UH-
cynuHa 214,0 MME/n.

posed [17]. However, the application of the method is based on
the registration of a decrease in inflammation and does not take
into account other characteristics of the wound healing process.

The modern strategy of preventive medicine includes not
only the identification of individual risk factors for diseases or
their outcomes but also the assessment of the total or general
risk, which is analyzed using predictive models. Mathematical
modeling allows leveling the subjective factor in assessing the
prognosis of wound healing. Identification of patients with an
increased risk of complicated wound healing in the preoperative
period would allow for a personified prediction of the develop-
ment of wound complications and timely adjustment of treat-
ment tactics.

The limitations of the study are related to the inclusion of
only women in it, which is due to the specifics of the performed
surgical intervention — augmentation mammaplasty and the aes-
thetic anterior abdominal wall reconstruction.

In continuation of the topic of the work, it seems appropri-
ate to study the prognostic significance of the proposed model
for assessing the risk of developing a delayed and complicated
course of wound healing in a larger sample and including male
patients in it.

CONCLUSION

Based on the decision tree method for predicting postop-
erative complications, three risk classes were identified with risk
levels from 3.7% to 95.0% using two influencing factors: insulin,
mlU/l, and interleukin-1B spontaneous production, pg/ml. The
greatest contribution to predicting the delayed and complicated
course of wound healing in obese patients was made by the lev-
el of insulin, which on average elevated the risk by 24% with its
increase by 1 mIU/I. Taken together, it is possible to increase the
risk by more than 99% when changing the level of insulin from
its minimum to its maximum. High risk (95.0%) was defined as
insulin levels >14.0 mIU/I.
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SMUAEMUNOAOTUS U ®AKTOPBI PUCKA BAPMKO3HOM BOAE3HU
B TAAKNKUNCTAHE

O. HEBMAT304A!, 4.4. CYATAHOB? A.A. TAVIBOB?, E./l. KAZIMBIKOB?, O.®. COAVIEB?

1 Pecrry6.anKancknit HayqHBIi IIEHTP cepaedHO-cocyaucToit xupyprun, Adymanbe, Pecrry6anka Tagxuxucran
2 Kadeapa xupyprudecknx 6oaesueit No 2 um. axaa. H.Y. Yemanosa, TaaKiKCKuit ToCyAapCTBeHHbI MEAMIIMHCKII yayBepcnTer um. AGyaan by Curo,
Aymanbe, Pecniy6anka Tagxxukucran

3 Kannuka COCYAVICTON M DHAOBACKYASPHON Xupyprun, Meaurmackuit unctutyT Teogop-®Ponreiina, bpanaenoypr, lepmanust

Llenb: aHanu3 pacnpocTpaHEHHOCTU BapuKO3HO 6onesHu (BB) v eé dakTopos pucka (PP) cpeam HaceneHus TaaKMKUCTaHa Ha NpUMepe ABYX NUOT-
HbIX PaliOHOB.

Matepuan u metoapbl: NpoBeAEH CKPUHUHT BB 1 eé ®P y 3084 yenoBek U3 uncna obLLero HaceneHmn, NOCTOAHHO KUBYLLMX B paitoHax [. banxu u
[Oyctn Pecnybauku TagskukmucTaH. MyskunH 6110 728 (23,6%), eHwmH — 2356 (76,4%). Bo3pacT ob6cneoBaHHOM KOropTbl, NOABEPTLUEACA CKPUHMHTY,
BapbuipoBan ot 11 go 83 neT, cpeaHuin BospacT cocTasun 41,1+3,5 net. UccnesoBaHue BKAKOYANO0 c60p Kanob M aHaMHe3a 3ab0neBaHUA, AeTaNbHOe
M3y4YeHWe 1 BbiABNEHWE BCEX BO3MOXHbIX PP, aHIMONOrMYECKMI OCMOTP PECNOHAEHTOB C Lienblo MaeHTMdMKaLMM npusHakoB BB, a Takxke nposeae-
HuWe ynbTpa3syKoBoii gonnaeporpadum (Y3/r) npu BbIABAEHWUM PacUIMPEHUA MArUCTPabHbBIX MOAKOXKHbIX BEH.

Pe3ynbTathl: KIMHMYECKMe NpU3HaKK BB bbinn BbissneHbl y 1469 (47,6%) Yyenosek obciepoBaHHOM KOropTsl, B TOM yncie y 280 (38,5%) My»KUMH U
1189 (50,5%) »eHwuH (p<0,001). Hanbonee YacTo MMeNUCb PETUKYNAPHDBINA BapUKO3 U TeneaHrnoakTasmm (59,6%) ¢ 3HauMMbiM npesanvpoBaHuem
UL, XKeHcKoro nona (p<0,001). Ha gonto C2-C6 knaccos BB npuxoannock 40,4% HabaoaeHWi, B TOM YnCne, LeKOMMNEHCMPOBaHHbIE GopMmbl 3abone-
BaHMA C ABJIGHUAMM UHAYPALIMK, 32XKMBLUEN MW aKTUBHOW A3BbI, BCTpeYanuch y 4,9% obcnenosaHHbix. Mo reHAepHOW NPUHAANEKHOCTM Yallle BCEro
pasniMyHble BapuaHTbl B6 umenuchb y auu eHckoro nona (n=1189; 80,9%) no cpaBHeHUto ¢ Myckum (n=280; 19,1%) (p<0,001). OgHaKo cpeam Bcex
MYUMH € BB nérkve eé Gopmbl — PETUKYNAPHBIV BapUKO3 U TeNIeaHTMO3KTa3nM — BCTpeYanuch y 48,9%, Toraa Kak Cpeam KeHLMH OHWU BCTPeYanuchb
y 62,2% (p<0,001). MaructpanbHas popma pacluMpeHns NOAKOXKHbIX BEH U OCIOMHEHHbIE dopmbl BB (C2-C6) otmevanuch y 51,1% myxuuH n 37,8%
eHLWWH (p<0,001). Hanbonee Yacto BB BcTpeyanack B Bo3pacTHoi rpynne 31-40 u 41-50 net — 83,2% 1 69,7% COOTBETCTBEHHO. 3HaUYMMbiMn OP Bb
cpeay 06cnepoBaHHOM KOrOpTbl ABUUCH: HAacNeACTBEHHAA Npeapacnono)eHHocTs (Ol 2,322; 95% AN: 1,247-3,421), 6epeMeHHOCTb U KOIMYECTBO
pozos (OLU 3,041; 95% [iN: 1,033-4,051), n3bbiTouHan macca Tena (OLU 1,338; 95% AM: 0,838-2,481), perynapHble cTaTudeckue Harpysku (Ol 11,262;
95% [W: 7,452-17,019), pamTenbHan cTosyan wam cugadan pabota (O 3,627; 95% AM: 1,464-4,848), Bo3pacT cTaple 18 net (O 1,506; 95% OU:
0,839-2,702) v coueTaHue Heckonbkux dpakTopos (OLL 8,096; 95% AN: 6,072-12,129).

3aK0ueHue: NoYTv NonoBuHa (47,6%) obcnesoBaHHOMO HaceneHus CTpaaaeT BB pasinyHoli cTeneHm TaKecTn, 6oNbLIMHCTBO U3 KOTOPOTO ABAAIOTCA
NULLAMWU MOJIOZOTO M CPEeHEro BO3PACTOB, @ TaK¥KE KEHCKOro nosa. 3Haunmbimn ®P BB cpeam obcnenoBaHHOM KOropThl ABUAUCL HaCNeACTBEHHas
npeapacrnoNoXeHHOCTb, 6epemMeHHOCTb U PoAbl, M3bbITOYHAA Macca Tena, PerynfapHoe BbINOJHEHWE TAXKENON Gu3nyecKoi Harpysku, AauTeNnbHan
cMaAYan M ctoayan pabota, BO3PACT, a TaKKe OLHOMOMEHTHOE CoYeTaHMe YKa3aHHbIX paKTopos.

KntoueBble cnoBa: xpoHuyecKue 3a601e8aHUA 8eH, BaPUKO3HAA 60ne3Hb, 3NUdemMuonoaus, (hakmopel pucka

Ana umtupoBaHua: Hevmatsaoga O, CyntaHos A4, fanbos Afl, Kanmbikos EJ1, Conves O®. Innaemmnonorus n GbakTopbl pUcka BapuKkosHow 6onesun B Tag-
MUKUCTaHe. BecmHuk AsuyeHHsl. 2023;25(1):47-58. https://doi.org/10.25005/2074-0581-2023-25-1-47-58

EPIDEMIOLOGY AND RISK FACTORS OF VARICOSE VEIN DISEASE IN TAJIKISTAN

O.NEMATZODA!, D.D. SULTANOV? A.D. GAIBOV?, E.L. KALMYKOV?, O.F. SOLIEV?

1 Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan
2 Department of Surgical Diseases No 2 named after Academician N.U. Usmanov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
3 Clinic for Vascular and Endovascular Surgery, Theodor Fontaine Medical Institute, Brandenburg, Germany

Objective: To analyze the prevalence of varicose vein disease (VVD) and its risk factors (RFs) among the population of Tajikistan in the pilot project
involving the two regions of the country.

Methods: From the general population permanently residing in D. Balkhi and Dusti districts of the Republic of Tajikistan 3,084 people were screened
for VVD and its RFs, including 1,521 from the Dusti district (376 men and 1,145 women), and 1,563 from the D. Balkhi district (352 men and 1211
women). There were 728 men (23.6%), and 2,356 women (76.4%) enrolled in the study. The age of the screened cohort ranged from 11 to 83 years,
with a mean age of 41.1+3.5 years. The study included analysis of complaints and anamnesis of the disease, a detailed study and identification of all
possible RFs, angiological examination of the participants in order to identify the signs of VVC, as well as Doppler ultrasound examination (DUE) in case
of dilatation of the main subcutaneous veins.

Results: Clinical signs of VVD were detected in 1,469 (47.6%) people of the examined cohort, which were significantly less common in men (280 cases,
38.5%) than in women (1,189; 50.5%) (p<0.001). The most common manifestations were reticular varices and telangiectases (59.6%) with significantly
higher frequency in females (p<0.001). The share of C2-C6 classes of VVC was 40.4% of cases, including decompensated forms of the disease with
symptoms of induration, healed or active ulcers, which occurred in 4.9% of cases. Most often different forms of VVD were found in females (n=1189;
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80.9%) compared to males (n=280; 19.1%) (p<0.001). However, among male patients mild forms of VVD, such as reticular varices and telangiectases,
were significantly less common (48.9%) compared to the females (62.2%; p<0.001). The main subcutaneous veins’ dilation and complicated forms of
VVD (C2-C6) were observed in 51.1% of men and 37.8% of women, the difference between them being significant (p<0.001). Most commonly VVD
was seen in the age of 31-40 and 41-50 years (83.2% and 69.7%, respectively). Significant RFs for VVD among the examined cohort were hereditary
predisposition (OR 2.322; 95% Cl: 1.247-3.421), pregnancy and number of deliveries (OR 3.041; 95% Cl: 1.033-4.051), obesity (OR 1.338; 95% Cl: 0.838-
2.481), regular static activity (OR 11.262; 95% Cl: 7.452-17.019), prolonged standing or sedentary work (OR 3.627; 95% Cl: 1.464-4.848), age over 18
years (OR 1.506; 95% Cl: 0.839-2.702) and a combination of RFs (OR 8.096; 95% Cl: 6.072-12.129).

Conclusion: Almost half (47.6%) of the surveyed population suffers from VVD of varying severity, most of patients are young and middle-aged people,
mainly women. Significant RFs for VVD among the examined cohort were hereditary predisposition, pregnancy and childbirths, obesity, regular heavy
physical activity, prolonged sedentary or standing work, age, as well as a combination of these factors.

Keywords: Chronic venous disease, varicose veins, epidemiology, risk factors.

For citation: Nematzoda O, Sultanov DD, Gaibov AD, Kalmykov EL, Soliev OF. Epidemiologiya i faktory riska varikoznoy bolezni v Tadzhikistane [Epidemiology and
risk factors of varicose vein disease in Tajikistan]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(1):47-58. https://doi.org/10.25005/2074-0581-2023-25-1-47-58

BBEAEHMUE

BB npoponikaeT octaBaTbCA O4HMM U3 CaMbiX PacnpoCTpaHEH-
HbIX 3ab0/1eBaHMIN CepPAEYHO-COCYANCTON CUCTEMbI U, MO AAHHbIM
Pa3NUYHBIX 3MUAEMUONOTUYECKUX UCCNEL0BAHUN, BbIABAAETCA Y
21,1%-80,4% HaceneHus pasnudHbIX pernoHos mupa [1-4]. Cornac-
HO AaHHbIM, MONYYEHHbIM HaMWU paHee B MPOMEXKYTOYHOM Ucche-
foBaHuKM, BE bbina BbisBieHa y 48,4% HaceneHus AByX CebCKUX
MecTHocTel TagskukmMcTaHa [5]. Ha yacToTy pacnpocTpaHEHHOCTU
BE BAnAET MHOXKeCTBO GpaKTOPOB, B TOM YMC/e NOJ, BO3PACT, PErMoH
NPOXMBAHMA U STHUYECKAA NPUHALNEKHOCTb HACeNEHUA, Hannume
nnmn otcytcTeue eé ®P, MeTOAMKM NPOBeAEHUNA CKPUHUHTOBBIX WUC-
cneposaHuii n T.4. [1-5].

MpoBeaEHHbIE KPYMHble 3MMAEMUONOTMYECKME UCCAeL0BAHUA
nokKasanu, 4yto Bb B BOAbLUMHCTBE C/ly4aEeB BbIABMAETCA CPeaM uL
MOJI0Z10r0 M CPEAHEr0 BO3PACTOB, FOPA3A0 YaLle Y *KEHLLMH, YTO Noj-
TBEPKAAET MEAULMHCKYIO U COLMANbHYIO 3HAUMMOCTb AaHHOW naTo-
noruu [2-6]. Kpome Toro, aHanu3 AUTepaTypHbIX AaHHbIX TOBOPUT 06
«OMO/IOKEHUN» BB M HEYKNOHHOM pocTe 3aboneBaemMocTv Hacene-
HWA 3TOM naTtonoruei [3, 4].

M3yueHne snngemmonoruv Bb B pasnnyHbIx pernoHax mupa Ha-
npaB/ieHo Ha obecneyeHne NyyLlero NOHMMaHWA NpuynH n ®P, Bau-
ALWKMX HA €€ NoABeHMe U pa3BuTUE. ITO 0DYCI0BAEHO 3HAUUTENb-
HO 3KOHOMMYECKOM HarpysKoi Ha 34paBOOXPaHEHWE BCeaCTBME
BbICOKOW YacTOTbl OCNOXKHEHHbIX Gopm BB, a TakKe 3HauMTeNbHbIM
YXYALWEHNEM Ka4ecTBa KU3HM NaLMEHTOB C AaHHOM NaToN0rMel, 0co-
6eHHO Auw, TpyaocnocobHoro Bospacta [1, 3, 7]. ChenyeT OTMETUTD,
YTO BCNEACTBME Pa3BUTMA €€ OCNOXKHEHWI (BapuKoTpombodnebut,
Tpoduryeckme A3Bbl) HE TOMbKO OTMEYAETCA YBEMYEHWE MaTepuasib-
HbIX 3aTPaT Ha JIeYeHNE, HO U 3HAUYUTENBHO YBENNYMBAETCA BPEMEH-
Has HeTPyZoCnocobHOCTb AW MHBANMAHOCTb HaceneHus [8]. Tak-
e, BC/IeACTBME MEPEXoha TPOMBOTUUYECKMX MacC M3 PacLUMPEHHbIX
NMOAKOMKHbIX BEH B [JIyOOKYI0 BEHO3HYIO CMCTEMY, B JIyYlUEM C/yyae,
pa3suBaeTcA TPoMb03 beapeHHO-NOAB3AOWHOMO CErMEHTa, B XyA-
Lem — Tpomb03Mb0/1MA NEFOYHOMN apTEPUM CO BCEMM BbITEKAOLLMMMU
nocneactamamu [1, 9]. B cBA3n C 3TUM, CBOEBPEMEHHAA AMArHOCTUKA
BB, 0COBEHHO TAKENDBIX U OCNOMKHEHHBIX €€ popMm, a TakKe eé PP, ¢
Lenbto nocnegytowein npoPuaakTMKM U CBOEBPEMEHHOIO JieYeHus,
CYUTAETCA aKTya/lbHOW Npobaemoit.

LLENb UCCNEAOBAHUA

AHanu3 pacnpoctpaHéHHocTn Bb n eé ®P cpegmn Hacenenua
TafXKMKUCTaHa Ha NpUMepe ABYX NMUNOTHBIX PaiOHOB.
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INTRODUCTION

VVD continues to be one of the most common diseases of
the cardiovascular system and, according to various epidemio-
logical studies, is detected in 21.1%-80.4% of the population in
various regions of the world [1-4]. According to our earlier inter-
im study, VVD was detected in 48.4% of the population of two
rural areas of Tajikistan [5]. Many factors influence the VVD prev-
alence, including sex, age, region of residence and ethnicity, the
presence of RFs, methods of screening, etc. [1-5].

Major epidemiological studies have shown that in most cas-
es VVD is detected among young and middle-aged people, much
more often in women, which confirms the medical and social sig-
nificance of this pathology [2-6]. In addition, the analysis of the
literature data indicates the "rejuvenation" of the VVD and the
steady increase in the incidence of this pathology in the popula-
tion [3, 4].

The epidemiology study of VVD in various regions of the
world is aimed at a better understanding of the causes and RFs
influencing its occurrence and development. Tremendous eco-
nomic burden of VVD on health care is due to the high frequen-
cy of its complicated forms, as well as a significant deterioration
in the quality of life of patients with this pathology, especially
those of working age [1, 3, 7]. It should be noted that devel-
opment of VVD complications (varicothrombophlebitis, trophic
ulcers), not only increases costs for treatment, but also causes
growing temporary or permanent disability of the population
[8]. As thrombotic masses from dilated saphenous veins may
get into the deep venous system, in the best case scenario,
thrombosis of the femoral-iliac segment may develop, while in
the worst case pulmonary embolism with all the ensuing con-
sequences may occur [1, 9]. In this regard, the timely diagnosis
of VVC, especially its severe and complicated forms, as well as
identification of its RFs, is considered an urgent problem with
the aim of subsequent prevention and timely treatment of this
pathology,

PURPOSE OF THE STUDY

Analysis of the prevalence of VVD and its RFs among the
population of Tajikistan in the pilot project involving the two dis-
tricts of the country.



Hevmamsoda O ¢ coasm. DrinaeMmoaoryst u GpakTOPHI pycKa BapyuKo3a

BECTHMK ABUMILIEHHEI
Tom 25 * No 1 %2023

MATEPUAN U METOAbI

[aHHaa paboTa ABnAeTCA 3aBepLUAOLMM 3TanoM UCCaeno-
BaHWA PEe3yNbTaToB paHee NPOBEAEHHOTO CKPUHWMHIA XPOHUYECKMX
3aboneBaHuii BeH (X3B), B Tom uucne u BB, cpegu Kuteneit AByx
paiioHoB Pecnybnvku Tagmukuctan — [. banxu u fyctu. Bcero B
[BYX YKa3aHHbIX paiioHax bblin obcnegosaHbl 3084 yenoseka, B TOM
uncne, u3 paioHa Ayctn — 1521 (376 mykumH 1 1145 KeHWwmH), 13
parioHa [. Banxu — 1563 (352 my»kumH 1 1211 eHwuH). Cpeam Bcex
06cnenoBaHHbIX KL, MyXKUUH 6bin0 728 (23,6%), eHlWwmH — 2356
(76,4%), coOTHOLLEHME MY}KUMH U KEHLUMH cocTaBuno 1:3,2. Bospact
o6ce0BaHHOM KOropTbl, NOABEPTLLENACA CKPUHUHTY, BapbUpPOBan OT
11 po 83 nert, cpeaHuii BospacT coctaun 41,1+3,5 net (puc.). Hauu-
OHa/IbHbIN cocTaB 0bcnenoBaHHbIx: 50,6% Tagxuku, 30,9% y3beku,
16,1% TypKmeHbl 1 2,4% gpyrue Hauuu.

0O60cHOBaHWEM BblbOpa BblleyKa3aHHbIX PETMOHOB AN CKpU-
HUHra ABUUCL OCODEHHOCTU YCNI0BUI TPyAa HAaCeNeHUs U Hanuuune
COOTBETCTBYIOLUMX YCAOBUIA ANA  OCYLLECTBAEHUA UCCAEA0BaHUA.
CKPUHWHT pa3NIMyHbIX HO30/10TMYECKMX BapuaHToB X3B, B Tom uncne
1 BB, npoBoamMAca no paHee COCTaBNEHHOM CXxeme COTPYAHMKaMM Ka-
deapbl xupypruyeckux bonesHeit Ne 2 um. akag. H.Y. YemaHosa Taga-
YKMKCKOTO rocy1apCTBEHHOTO MeAMLIMHCKOTO YHUBEPCUTETa M. Abya-
N nbHM CrHO M cneupanucToB Pecnyb1MKaHCKOTO Hay4YHOro LieHTpa
cepAeyHO-COCYAMCTON XMPYPruM COBMECTHO C BpavyaMu-XuMpypramu
CEeNbCKUX BpayebHbIx ambynatopuii u LIPB yKasaHHbIX pailoHoB 6e3
npeaBapuTebHOM PaHAOMM3aLMKN HaceNEHMA.

HeobxoaMMO OTMETUTb, YTO YMC/IO KUTenei paioHa Ayctn u
[. banxv no oueHke Ha 1 auBapa 2016 roga coctasnano 104200 w
181900 xuTenen cootsetcTeeHHO [10].

WccneposaHve BkAtovano cbop *anob v aHamHesa 3abonesa-
HUWA, AeTa/lbHOe U3yYyeHUe U BblsBJIEHUE BCEX BO3MOXKHbIX PP, aHru-
0/10TMYECKMI OCMOTP PECNIOHAEHTOB C LEebio MAEHTUOUKALMKN Npu-
3HakKoB Bb, a Takke nposeaeHve Y3l npu BU3yanbHOM BbIABNEHUM
pacLUIMpPeHNA MArUCTPabHbIX MOAKOXKHbIX BEH.

AHurvonoruyeckoe obcnefoBaHWe BKIKOYANO OLEHKY COCY-
ZMCTOro TOHyca, obHapyKeHWe NpusHakoB BB (TeseaHrMoakTasum,
PETUKYNAPHbIE M MarucTpasbHble GOPMbl BapMKO3HOMO pacluu-
peHWA BeH, rMNepnurmeHTauua, MNOAEPMOCKIEpO3, BEHO3HasA
A3Ba).

METHODS

This work is the final phase of the study of the results of pre-
viously conducted screening for chronic venous diseases (CVD),
including VVD among residents of two districts of the Republic
of Tajikistan — D. Balkhi and Dusti. In total, 3,084 people were ex-
amined in the two indicated districts, including 1,521 from the
Dusti district (376 men and 1,145 women), and 1,563 from the D.
Balkhi district (352 men and 1211 women). Among all examined
people, there were 728 men (23.6%), women — 2356 (76.4%), the
ratio of men and women was 1:3.2. The age of the cohort that
underwent screening varied from 11 to 83 years, the mean age
was 41.1+3.5 years (Fig.). The ethnicity of the respondents was
as follows: 50.6% Tajiks, 30.9% Uzbeks, 16.1% Turkmens and 2.4%
other nations.

The rationale for the choice of the above regions for screen-
ing considered the working conditions of the population and the
availability of appropriate facilities for the study. Screening of
various nosological forms of CVD, including VVD, was carried out
according to an algorythm which was previously developed by
the staff of the Department of Surgical Diseases N2 2 named after
academician N.U. Usmanov of Avicenna Tajik State Medical Uni-
versity, and specialists of the Republican Scientific Center for Car-
diovascular Surgery, together with surgeons from rural outpatient
clinics and the Central District Hospitals of these regions, without
prior randomization of the population.

It should be noted that the number of residents of the Dusti
and D. Balkhi districts, as of January 1, 2016, was 104,200 and
181,900 respectively [10].

The study included analysis of complaints and anamnesis of
the disease, a detailed study and identification of all possible RFs,
angiological examination of the respondents in order to identify
signs of VVD, as well as DUE in case of visual detection of the dila-
tation of the main subcutaneous veins.

Angiological examination included an assessment of vascu-
lar tone, detection of signs of VVD (telangiectases, reticular veins,
varices of the main subcutaneous veins, hyperpigmentation, lipo-
dermosclerosis, venous ulcers).

800 Puc. PacnpedeneHue pecnoHOeHmMos 8
701 3a@eucumMocmu om nosa u 803pacma
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Bcem y4acTHWMKam NpoBesfEHHOTo UCCNe0BaHUA 3aMN0NHANACh
aHKeTa, KOTOpas cofepkana BOMPOChl, MO3BOANOLME YCTAaHOBUTb
KNMHMYecKne 0CoBeHHOCTM (AaBHOCTb 3a60/1€BaHMA, BbIPAaXKEHHOCTb
OCHOBHbIX CUMMTOMOB, XapaKTep TeYeHUsA U Ap.) NAaTONOTUK, a TaKkke
CTPYKTYpY U xapaktep ®P. B KoHUe 06cnefoBaHWA COCTaBAANOCH 3a-
KNtoyeHne 06 oTcyTCTBUM MAK Hannuum X3B. B cnydae BbisiBneHns Bb
oLeHMBanMch GopMa M KIMHUYECKUIA KNacc 3aboneBaHUA No Mexay-
HapoaHow KnaccudmKkaumm CEAP, naumeHTam faBaincb PEKOMeHa-
ummn o popme 3aboneBaHMa 1 cnocobax ero seyeHus.

Y3[I' BEHO3HOWM CUCTEMbI HUXHUX KOHEYHOCTEW NPOBOAMAACH
C NOMOLLbIO MopTaTUBHOrO annapata «Sonoline B» (CONTEC Medical
Systems Co., Ltd., China) ¢ gatumkom 8 Mru. Onpesenanucb Haamume
NaToNOrMYecknx cadpeHo-GpemopanbHoro u cadpeHo-nonauTeEanbHOro
pedntoKcos.

B pesynbTaTe KOMNAEKCHOro obcnefoBaHMA COCTaBAANOCH 3a-
KNlo4YeHWe 06 OTCYTCTBMM WM Hanuumu BB, 3anonHanacb aHKeTa
y4YacTHUKa. B cnyyae BbifABNeHWA 3a60/1eBaHMA yKasblBanacb Gopma u
KNMHMYECKMI Knacc 3aboneBaHua no knaccudukaumm CEAP, Kaxxaomy
NaLMeHTy AaBasnCb PEKOMEHAALIUN.

MNonyyeHHbIe B X0Ae UCCNefoBaHWA AaHHble bblav 06paboTaHbl
C MOMOLLbBIO CTaTUCTMYecKoro naketa «IBM SPSS 21.0» (IBM, USA).
Onpesensanvch KayecTBeHHble NMokasatenu B Buae goneit (%). Awc-
NEPCUOHHbBIN aHANNU3 OTHOCUTE/IbHBIX BEIMUMH (KaueCTBEHHbIX MOKa-
3aTeneil) NPoBOAMACA C MOMOLLBIO KpuTepua X MupcoHa. BauaHue
®P Ha passutve Bb onpeaenanocb NyTém BbIMMCAEHMA MOKa3aTens
OTHOWeHMs waHcoB (OLWL) ¢ ykasaHnem meamaHbl (Me) n 95% nose-
pUTENbHOrO MHTepBana (AWN). Pasnnuma nokasaTenen cYMTanmuCh CTa-
TUCTUYECKM 3HaUMMbIMu npm p<0,05.

PE3YNbTATbI

Cpegy 0bcnenoBaHHOW KOropTbl KAMHUYECKME Mpu3HaKM X3B
6biu BbifBneHbl y 1585 (51,4%) ob6cnenoBaHHbIX, M3 KOTOPbIX Y 1469
(47,6%) umenaco BB (Tabn. 1).

Kak BugHo u3 tabn. 1, apyrue ¢popmbl X3B (noctTpomboTHye-
cKan 6onesHb, GyHKUMOHaNbHble dnebonatnn u dneboancnnasum)
HUKHUX KOHEYHOCTel MmMenn mecto Bcero anwb y 116 (3,8%) ob-
CNnefloBaHHbIX. YKasaHHble Gopmbl X3B HaMu He aHaM3MpPOBaNUCH U
6b11M UCKNOYEHbI U3 UCCNeA0BaHNUA.

BE sBMnachb Camoil 4acCTo BCTPEYAlOLENCA HO30/10TUYECKOW
dopmoit X3B. Tak, yKasaHHasa natonorua cpeam 3084 obcnegoBaHHbIX
nuy BbifBieHa y 1469 (47,6%) yenosek, B Tom umncne y 280 (38,5%)
My*umnH 1 1189 (50,5%) skeHwwmH (p<0,001). CooTHOLIEHME MYMKUMH
N KeHWKUH coctasmno 1:4,25. Betpevaemoctb BB y myxunH cpeam
00LLEN M MYMKCKOM YacTu nonynaumm coctasmna 9,1% un 38,5% coot-

Tabauya 1 Yacmoma scex 8biAB/AEHHbIX Crydaes X3B HUMNHUX
KoHeuyHocmel cpedu obujeli nonynayuu

All participants of the study filled in a questionnaire that
contained questions to determine the clinical features (duration
of the disease, the severity of the main symptoms, the course
features, etc.) of the pathology, as well as the structure and na-
ture of RFs. At the end of the survey, a conclusion was made
about the absence or presence of CVD. If VVD was detected, the
form and clinical class of the disease were diagnosed according
to the international CEAP classification, patients were given rec-
ommendations on the diagnosis of the disease and methods of
its treatment.

DUE of the venous system of the lower limbs was performed
using a portable device "Sonoline B" (CONTEC Medical Systems
Co., Ltd., China) with an 8 MHz probe. The presence of patholog-
ical sapheno-femoral and sapheno-popliteal refluxes was deter-
mined.

As a result of a comprehensive examination, a conclusion
was drawn up on the absence or presence of VVD, and a partici-
pant survey was filled out. If a disease was detected, its form and
clinical class were determined according to the CEAP classifica-
tion, and recommendations were given to each patient.

The data obtained during the study were processed using
the statistical package "IBM SPSS 21.0" (IBM, USA). Qualitative
indicators were expressed in the form of shares (%). Dispersion
analysis of relative values (qualitative indicators) was carried out
using Pearson's x* test. The impact of RFs on the development of
VVD was determined by calculating the odds ratio (OR), indicating
the median (Me) and 95% confidence interval (Cl). Differences in
indicators were considered statistically significant at p<0.05.

RESULTS

Among the examined cohort, clinical signs of CVD were
detected in 1,585 (51.4%) examined patients, of which 1,469
(47.6%) had VVD (Table 1).

As can be seen from Table 1, other forms of CVD
(post-thrombotic disease, functional phlebopathies and phle-
bodysplasia) of the lower limbs occurred only in 116 (3.8%) of the
examined patients. These forms of CVD were not analyzed by us
and were excluded from the study.

VVD was the most common nosological form of CVD. Thus,
this pathology among 3,084 examined persons was detected
in 1,469 (47.6%) people, including 280 (38.5%) men and 1,189
(50.5%) women (p<0.001). The ratio of men and women was
1:4.25. The occurrence of VVD in men among the general popula-

Table 1 The frequency CVD of the lower limbs
among general population

Ho3sonornueckme popmbi

Nosological forms n
Bcero o6cnenosaHHbIx an, / Total examined persons 3,084
BbisineHbl Bce popmbl X3B / All identified forms of CVD 1,585
Bapuko3sHoe paclmpeHune noakoXKHbix BeH C1-C6 1469
Varices of saphenous veins C1-C6 !
Opyrve dopmbl X3B (noctTpomboTUYecKasn 6onesHb,
dneboancnnasum, dnebonatum) 116

Other forms of CVD (post-thrombotic disease,
phlebodysplasia, phlebopathies)

Total Men Women
p
% n % n %
100 728 23.6 2,356 76.4
51.4 316 43.4 1,269 53.9 <0.001
47.6 280 38.5 1,189 50.5 <0.001
3.8 36 4,9 80 3.4 >0.05

I'Ipmmeqaume: P — CTaTUCTUYECKaA 3HAYMMOCTb Pasnnyma nokasarenein mexay My*XKYMHaMU U KeHLWNHaMn (ﬂO Kputepuio )(Z)

Note: p — statistical significance of the difference in indicators between men and women (according to the x? criterion)
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BETCTBEHHO, Y XeHWWH — 38,6% 1 50,5% cooTtBeTcTBeHHO (p<0,001).
Cpeav naumeHToB ¢ X3B yacToTa BCTpeyaemocTn Bb y my»unH cocTa-
Buna 17,7%, y ®eHwmH — 75,0% (p<0,05).

B Tabn. 2 npuBeAeHa CTPYKTYpa Pas/IMUHbIX BbIABAEHHbIX GOpM
BB cpeay 06cnepoBaHHOM KOropTbl.

Kak BuaHO v3 Tabn. 2, cpeaym naumeHTos ¢ BB Hanbonee vaule
BCEr0 UMENNCH PETUKYNAPHAA eé dopma 1 TeNeaHrMO3KTa3nu, YTo co-
cTaBnno 59,6%, o 3Ha4YMMbIM NPEBaAMPOBAHNEM NINL, XKEHCKOTO N0
(p<0,001). Ha gonto BapMKO3HOIO PACLIMPEHUA MArUCTPasbHbIX NoA-
KOXKHbIX BEH /UM UX NPUTOKOB Cpeay nauueHTos ¢ BB npuxoamnnoch
40,4% HabntoaeHWIA, B TOM YNCNE, 4EKOMMNEHCUMPOBAHHbIE pOPMbI 3a-
60/71€BaHNA C ABNEHNAMM UHAYPALMW, 32XKMBLUEN UM aKTUBHOM A3BbI,
BCTpeyanuco y 4,9% o6cneoBaHHbIX NLL.

Mo reHAEepHOM NPUHAANEXHOCTM 06CNEA0BAHHON KOFOPTBI, Yalle
BCEro pas/nyHble BapuaHTbl BB nMenuch y au, eHckoro nona. Tak,
cpeay Bcex nauueHToB ¢ BB (n=1469) 280 (19,1%) asuaucb amuamm
My»ckoro 1 1189 (80,9%) — xeHckoro nona (p<0,001). OgHako, cpeam
BCEX MYXKUYMH C BB nérkune eé popmbl — PeTUKYNAPHDBIN BapuUKO3 U Tene-
aHrMO3KTa3mnmn — BCTpeYanuch B 48,9% cnyyaes, Cpeay AL, KEHCKOTo
nona — B 62,2% HabnopeHnin (p<0,001). BmecTe ¢ Tem, UHasA KapTUHa
O0TMeYanacb B Cayyasx MAEHTUOMKALMM MarucTpanbHoit dpopmbl BB
N eé OCNOKHEHHBIX POPM, KOTopble OTMeYanuch y 51,1% MyXuuH n
37,8% KeHWyH, cTpagatolwmx Bb (p<0,001). B Tabn. 3 oTpakeHo pac-
npegeneHvie NaLUMEeHTOB C Pa3nnMyHbIMK Knaccammn BB no nony, Bo3pa-
CTY 1 CTENEHU KNNHUYECKUX NPOABAEHUI NO KnaccudmKaumm CEAP.

Kak cneayert 13 Taba. 3, Hanbonee yacto BB BcTpeyanach B BO3-
pactHbIx rpynnax 31-40 u 41-50 neT, cpeau KOTOPbIX NPeBaanpoBanu
NnLa KeHcKoro nona. Cnesyet yKasaTb, UTO € yBe/IMYeHNeM BO3pacTa
PECMNOHAEHTOB OTMEYANOCh CHUMKEHUe BbisiBnseMocTu Bb. OaHako, y
JIVILL CTapLUeit BO3pacTHOM rpynnbl, Yalle BCero, Oblin BbIABAEHbI Ae-
KoMMNeHcMpoBaHHble Gopmbl 3abonesaHus — C4-C6 Knaccbl XpOHMYe-
CKOI BEHO3HOW He[0CTAaTOMHOCTM U MOYTH OAMHAKOBO Y 060X NO/OB.

Takum 06pasom, NPoBeAEHHBIN HaMM aHaIM3 MOKa3blBAET, YTO
cpeay obLiei nonynauum Hanbosnee YacTo BCTPEYAOTCA HavaNbHble
¢dopmbl BB, yallie BCEro y AL, }KEHCKOro nosa, KoTopble He TpebytoT
npoBefieHVA OnepaTMBHbIX BMELLaTeNbCTB. BmecTe ¢ Tem, Kaxabii
COTbIN KUTE/b CENbCKOM MECTHOCTU CTpagan Taxénon ¢opmoit BB ¢
aKTUBHOW MW 3aKUBLLEN A3BOM, U 0COBEHHO 3TO KacasoCh UL, M-
CKOrO nona v CTapLuero Bo3pacra.

OfHVUM U3 Ba*KHbIX MOMEHTOB NPV NMPOBEAEHUN SNUAEMUONOTU-
UECKUX UCCNelOBaHMIA MO NoBoAy Nt060 naTonoruv ABnseTcs onpe-

Tabauya 2 XapakmepucmuKa 8biA8/1eHHbIX HO30/102UYecKux opm Bb

PeTUKyNApHbIM BapMKO3, TeNeaHrmoskTasum (C1)

tion and its male part was 9.1% and 38.5%, respectively, in wom-
en — 38.6% and 50.5%, respectively (p<0.001). Among patients
with CVD, the incidence of VVD in men was 17.7%, in women —
75.0% (p<0.05).

Table 2 shows the structure of the various identified forms
of VVD among the examined cohort.

As can be seen from Table 2, among patients with VVD, its
reticular form, and telangiectases were most common, constitut-
ing 59.6% and prevailing in women (p<0.001). The share of vari-
cose dilatation of the main subcutaneous veins and/or their trib-
utaries among patients with VVD accounted for 40.4% of cases,
including decompensated forms of the disease with induration,
healed or active ulcers, which occurred in 4.9% of the examined
individuals.

Most commonly different forms of VVD were diagnosed
in females. Thus, among all patients with VVD (n=1,469), 280
(19.1%) were males and 1,189 (80.9%) were females (p<0.001).
However, among all men with VVD, its mild forms — reticular var-
ices and telangiectasias — were found in 48.9% of cases, while in
females they were diagnosed in 62.2% of cases (p<0.001). At the
same time, VVD more commonly affected main subcutaneous
veins in men (51.1%) than in women (37.8%, p<0.001). Table 3
shows the distribution of patients with different forms of VVD by
sex, age, and the severity of clinical manifestations according to
the CEAP classification.

As follows from Table 3, most often VVP occurred in the age
groups of 31-40 and 41-50 years, among which females prevailed.
It should be noted that with an increase of the respondents’ age,
a decrease of the VVD incidence was noted. However, in patients
of the older age group, decompensated forms of the disease
were more commonly detected, such as C4-C6 classes of chronic
venous insufficiency, which almost equally affected both sexes.

Thus, our analysis showed that among the general popula-
tion, the initial forms of VVD were most common, prevailing in fe-
males, and not requiring surgical interventions. At the same time,
every hundredth resident of rural areas suffered from a severe
form of VVD with an active or healed ulcer, which was especially
common for males and older people.

One of the important points of epidemiological studies
for any pathology is the definition of RFs. The frequency of RFs

Table 2 Characteristics of the identified nosological forms of VVD

MysKumnHbl / Men  XeHwmHbl / Women

Reticular varices, telangiectasias (C1) Ete
BaprKo3HOe pacluMpeHmne MarnucTpanbHbIX NOAKOMKHbIX BEH

W UX NPUTOKOB, B TOM YMCNE: 593
Varices of the main subcutaneous veins and their

tributaries, including:

Cc2 381
Cc3 139
c4 45
C5 19
Cc6 9
Bcero / Total 1.469

(n=280) (n=1189) p
n % n %

59.6 137 48.9 739 62.2 <0.001
40.4 143 51.1 450 37.8 <0.001
25.9 72 25.7 309 26.0 >0.05
9.5 38 13.6 101 8.5 <0.05
3.1 15 5.4 30 2.5 <0.05
1.3 11 3.9 8 0.7 <0.001
0.6 7 2.5 2 0.2 <0.001
100 280 19.1 1189 80.9

I'Igwmeanme: P — CTaTUCTUYECKaA 3HAYMMOCTb PasnnymAa noKasarenei MeXxay MyXYMHaMmm N KeHWnHamu (FIO Kputeputo )(z)

Note: p — statistical significance of the difference in indicators between men and women (according to the ¥ criterion)
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Table 3 Distribution of patients with VVD by sex, age and stages of
clinical manifestations according to the CEAP classification (n=1,469)

Tabnuya 3 PacnpedeneHue nayueHmos ¢ B6 no nony, 8ospacmy u cmadu-
AM KAUHUYECKUX nposeneHuli no knaccugukayuu CEAP (n=1469)

OT unucna MyK4nH

OT uncna obwei
VAW KEeHLWUH

Knunuueckumii knacc Bb no

BospacrHan Knaccudumkaumum CEAP (abc. uncno) YKa3aHHOro nonyAALNK ykazaHHoro
rpapaums, ner MNon (a6c¢. uncno) Bo3pacTa
sospacra Share of general
iod 5 b b Clinical class of VVD according to Share of men/ ooulation of the
Age period, Al e CEAP classification (abs. number) women of the P sp ecified age
years specified age P g
Cc1 Cc2 c3 ca c5 C6 n % n %

MyX4nHbl/men (n=39) 7 6 1 0 0 16 41.03

11-20 (n=224) 62 27.68
*eHlWmHbl/women (n=185) 20 20 1 0 0 46 24.9
My*unHbl/men (n=39) 15 9 6 1 1 1 33 30.3

21-30 (n=462) 212 45.9
eHWmHbl/women (n=185) 124 39 14 1 1 0 179 50.7
MyX4nHbl/men (n=39) 45 18 12 3 2 2 82 57.3

31-40 (n=632) 526 83.23
XeHlWmuHbl/women (n=185) 282 118 32 8 3 1 444 90.8
My*4nHbl/men (n=39) 33 20 8 5 4 2 72 47.1

41-50 (n=601) 419 69.72
eHwWmHbl/women (n=185) 209 91 33 12 2 0 347 77.5
My4nHbl/men (n=39) 24 12 6 3 3 1 49 32.03

51-60 (n=701) 183 26.1
»eHwWwmHbl/women (n=185) 82 32 13 5 1 1 134 24.6
My4nHbl/men (n=39) 6 7 4 2 1 1 21 28.4

61-70 (n=303) 51 16.8
»eHwuHbl/women (n=185) 13 9 4 3 1 0 30 13.1
71 and older men (n=54) 7 0 0 0 0 0 7 12.9

16 9.93
(n=161) women (n=107) 9 0 0 0 0 0 9 8.4
Bcero/Total men (n=728) 137 72 38 15 11 7 280 38.46

1469 47.6*
(n=3084) women (n=2356) 739 309 101 30 8 2 1189 50.47

NpumeyaHue: * — p<0,01 — cTaTUCTMYECKaA 3HAUMMOCTb PA3IMUKA NOKa3aTeNei Mexay BCemMU BO3pacTHbIMU rpynnamu (no Q-kputeputo KoxpeHa)
Note: * — p<0.01 - statistical significance of the difference in indicators between all age groups (according to Cochran's Q-test)

among persons with VVD (n=1,469) and a cohort without signs of

aenenne ®P. YactoTa BcTpevaemoctt OP cpeam au, ¢ Bb (n=1469)
KoropTbl 63 npusHakos X3B (n=1499) npeactasneHa B Tabn. 4.

Kak BugHo u3 1abn. 4, B KoropTe ¢ Bb Hanbonee 3HauMmbim OP
ABMNACb HacNeACTBEHHAA NpPeapacnoNoXKEeHHOCTb, YTO npeanonara-

Tabauya 4 Gakmopsl pucka 8apuko3Hol 6onesHu

Koropta c BB (n=1469)

CVD (n=1,499) is shown in Table 4.
As can be seen in Table 4, in the cohort with VVD, the most
significant RF was hereditary predisposition, which suggested the

Koropra 6e3 X3B (n=1499)

MYXKUYMHbI JKEHLUMHBI ow MYXKUYUHDI JKEHLUHbI ow
(n=280) (n=1189) (95% An) (n=412) (n=1087) (95% OU)
HacneactBeHHOCTb 115 (41,1%) 813 (68,4%) (1 22’73122421) 21 (5,1%) 72 (6,6%) (0 42'92—?2248)
ofHa
oaHa 6epemMeHHOCTb —
158 (13,3%); 6epemeHHOCTb —

Pozbl 1 6epemMeHHOCTb - BE U 6Ione9: 3,041 - 160 (14,7%); 0,435

A P A ; (1,033-4,051)* zAge v Gonee (0,351-0,538)*
bepemenrocrei - bepemeHHOCTEN —
0,
938 (78,9%) 309 (28,4%)

MN36bITOYHan macca Tena 41 (14,6%) 400 (33,6%) © 8;3‘38481) 15 (3,6%) 89 (8,2%) (0 22’;(2)4741)

OnutenbHas cToA4as uau o o 3,627 o o 0,716
cupgayan pabora 66 (23,6%) 392 (32,9%) (1,464-4,848) 40(9,7%) 142 (13,1%) (0,494-1,037)

PerynapHble cTatnyeckume o o 11,262 o o 1,528
HarpyaKi 253 (90,4%) 540 (45,4%) e i 194 (47,1%) 400 (36,8%) e e

Bospact: go 17 net 16 (5,7%) 46 (3,9%) 1,506 26 (6,3%) 97 (8,9%) 0,687
18 net u cTaplue 264 (94,3%) 1143 (96,1%) (0,839-2,702) 386 (93,7%) 990 (91,1%) (0,439-1,077)

4,460 165 338 1,463

0, 0, ’ ’

Opuw &P 152 (54,3%) 450 (37,9%) (3,393-5,863)  (40,1%) (31,1%) (0,120-1,851)

CoyeTaHue aByx 1 bonee 94 739 8,096 70 299 0,533
oP (33,6%) (62,2%) (6,072-12,129)  (17,0%) (27,5%) (0,399-0,712)

NpumeyaHue: OLL — oTHoweHwe waHcos, 95% AN (95% [oBepUTENbHDIN MHTEPBAN), * — NPY CPABHEHNW MEKAY KEHLLMHAMM C OLHON U ABYMA U 6onee bepemeHHOCTAMM
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Table 4 Risk factors for VVD

VVD cohort (n=1,469)

RF men women
(n=280) (n=1,189)
. 115 813
Heredity (41.1%) (68.4%)

one pregnancy — 158
(13.3%);
two or more pregnan-
cies —938 (78.9%)

Childbirths and pregnancy -

Obesity 41 (14.6%) 400 (33.6%)
Prolonged standing or 66 (23.6%) 392 (32.9%)
sedentary work

Regular static loads 253 (90.4%) 540 (45.4%)
Age under 17 years 46 (3.9%)
Age of 18 years and above 1,143 (96.1%)
One risk factor 16 (5.7%) 450 (37.9%)
Combination of two or 264 739
more RFs (94.3%) (62.2%)

Cohort without CVD (n=1,499)

OR men women OR
(95% Cl) (n=412) (n=1,087) (95% Cl)
2.322 21 o 0.292
(1.247-3.421) (5.1%) P2 B (0.459-1.248)
one pregnancy —
0, .

. * i *

(1.033-4.051) nancies — 309 (0.351-0.538)
(28,4%)

1.338 o o 0.424
(0.838-2.481) 19 () B0 (0.242-0.741)
3.627 o o 0.716
(1.464-4.848) 40 (3.7%) 142 (13.1%) (0.494-1.037)
11.262 o o 1.528
(7.452-17.019) 125 (.50 B EaL (1.215-1.922)
1.506 26 (6.3%) 97 (8.9%) 0.687
(0.839-2.702) 386 (93.7%) 990 (91.1%) (0.439-1.077)
4.460 o o 1.463
(3.393-5.863) B (O SRR (0.120-1.851)
8.096 70 299 0.533
(6.072-12.129) (17.0%) (27.5%) (0.399-0.712)

Note: OR — odds ratio, 95% Cl (95% confidence interval), * — when compared between women with one and two or more pregnancies

No Hannuue BB y poguteneit unm y 6aMsKknx poacTBeHHUKOB. bepe-
MEHHOCTb M KOIMYECTBO POAOB (ABYX M 6osiee) ABMAUCHL BTOPbIM MO
3HauMmocTn ®P, KOTopble UMeIM MecTO B aHaMHe3e y HobLUMHCTBA
KeHWMH —y 938 (78,9%) n3 1189 xeHwmH ¢ Bb. Heobxoanmo otme-
TWTb, YTO Nérkne dopmbl BB noaBasnmnch B KoHUe nepsoii bepemeH-
HOCTU, KNIMHUYECKU 3HAUMMOE BapUKO3HOE PacLUMPEHME NOLKOKHDIX
BEH MMe/NOCh Y:Ke Npu BTOPO HepemeHHOCTM U MPOrpeccpoBano Ha
¢doHe nocnenytolwmx bepemeHHocTel. Posib M36bITOYHOM Macchl TeNa,
ocobeHHo oxupeHus |l u Il cTeneHel yxe AoKasaHa Kak OP passu-
TvA BB, 4TO BbINO TaKKe MOATBEPHKAEHO B HALleM WCCNeL0BaHWN.
Opyrvm, He meHee 3HaunMbIM, PP pa3suTua Bb Aenanca xapakrtep
dv3nyeckoro Tpyaa, a UMEHHO perynapHble CTaTUYecKne Harpysku u
[A/UTenbHaA cToAYan uamn cuaadan pabota, Kotopble 6blnK BbIABAEHDI
y 23,6% v 90,4% v 32,9% v 45,4% nnL, MyXCKOTO U }EHCKOro nona
COOTBETCTBEHHO.

Kak 6b110 yKa3aHo B paHee NpoBeAEHHbIX UCCNe0BaHUAX, BO3-
PacT MMEET NPAMYIO KOPPENALMOHHYIO CBA3b U ABAAETCA OAHUM U3
3HauMMmbIx OP pa3suTusa BB [2-4, 6], uTo ObIIO NOATBEPKAEHO U Ha-
MM nccnefosaHunem. Tak, cpeam pecnoHaeHToB ¢ Bb B BospacTe o
18 net natonorua 6bina BbiABneHa y 62 (4,22%) uenosek, cTapwe 18
net —y 1407 (95,8%) yenosek; y KoropTbl 6€3 BB 371 nokasaTtenu pas-
HAMcb 123 (8,2%) 1 1376 (91,8%) cootBetcTBeHHO (p>0,05).

MccnepoBaHve NoKasano, YTo coveTaHme Heckonbkux ®P 3Hauu-
MO MOBbILIANO0 PUCK Pa3BuTMA BB no cpasHeHMto ¢ ogHUM dakTopom.
Bmecte ¢ Tem, B rpynne KoropTbl 6e3 BB coueTaHue asyx PP umenocb
Y MEHbLUMHCTBA (24,6%), B CBA3M C YeM He BbISBNEHO 3HAUYMMOTO UX
BAUAHWA Ha pa3suTUe BB y aHHOM KOropTbl 06C1e40BaHHbIX.

Takum 06pasom, pesynbTaTbl MNPOBEAEHHOTO WCCNEA0BaHUA
NoKasanu, YTo NoYTV NonoBuHa (47,6%) obcneaoBaHHOW KOropThl U3
uncna obuiero HaceneHus cTpagana Bb pasnnuHbix cteneHen Taxe-
cTW, a Hanbonee 3HauMMbIMK PP bbinM HacneacTBeHHasA nNpeapacno-
NOXeHHOCTb, bepemMeHHOCTb U poApbl, 3bbITOYHaA Macca Tena, pery-
NAPHOE BbINOMHEHWUE TAXENOW U3MYEeCKOW Harpysku, AnuTesbHas
cvaaAYan unm cToavan pabota, BO3PACT, a TaKKe OAHOMOMEHTHOE CO-
yeTaHue yKa3aHHbIX GpaKToOPOB.

presence of VVD in parents or close relatives. Pregnancy and the
number of births (two or more) were the second most import-
ant RF that was discovered in the anamnesis of the majority of
women (78.9%) out of 1,189 women with VVD. It should be not-
ed that mild forms of VVD appeared at the end of the first preg-
nancy, while clinically significant varices of saphenous veins were
already present during the second pregnancy and progressed
against the background of subsequent pregnancies. The role of
obesity, especially Il and Il degrees, has already been proven as
an RF for the development of VVD, which was also confirmed in
our study. Another, no less significant, RF for the development
of VVD was physical work, particularly regular static loads and
prolonged standing or sedentary work, which were identified in
23.6% and 90.4% of men respectively, and in 32.9% and 45.4% of
women respectively.

As indicated in previous studies, age has a direct correlation
with the incidence of VVD and is one of its significant RFs [2-4, 6],
which was also confirmed by our study. Thus, among respondents
with VVD under the age of 18 years, this pathology was detected
in 62 (4.22%) people, while in the respondents aged 18 years and
above it was found in 1,407 (95.8%) people; in the cohort without
VVD, these numbers were 123 (8.2%) and 1376 (91.8%), respec-
tively (p>0.05).

The study showed that the combination of several RFs sig-
nificantly increased the probability of developing VVD compared
with one RF. At the same time, in the cohort without VVD, the
combination of two RFs was present in a minority (24.6%), and
therefore its significant effect on the development of VVD was
not revealed.

Thus, the results of the study showed that almost half
(47.6%) of the surveyed cohort from the general population
suffered from VVD of various degrees of severity, and the most
significant RFs were hereditary predisposition, pregnancy and
childbirths, obesity, regular heavy physical activity, prolonged
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OBCYXAEHUE

MHorouvcneHHble nccneaoBaHNa, NOCBALLEHHbIE IMMAEMUONO-
rvn u ®P pa3sutna X3B, B Tom uncne u Bb, noaTeepkaatoT akTyanb-
HOCTb PaccMaTpUBaemoit NPobaembl, XOTA UMEIOLLMECA AaHHbIe pas-
HATCA KacaTe/bHO PacnpPOCTPAHEHHOCTU MATONOTUM U PA3NNYHON WX
XapaKTEPUCTUKM B KaXKIAOM KOHKPETHOM pernoHe [2-5]. BmecTe ¢ Tem,
MO HEKOTOPbIM [A3HHbLIM, NPOBEAEHWE PEeryNAapHbIX CKPUHUHIOBbLIX
nccnefoBaHuin Ha npeamet BB HanpasneHo Ha obecneyeHne nyyle-
ro NOHUMaHUA NpuYnH U OP eé pas3BUTUA, NNaHWPOBaHUA BloasKeTa
3/1paBOOXPaHeHNsA AN1A neveHna obCyKAaeMoln NaToNorMm U OCNOK-
HEHHbIX e€ GOpM, a TaKKe CHUXKEHUA 3a060/1EBAEMOCTU U BPEMEHHOW
HeTPYZ0CNOCOBHOCT Yy 3TOM KaTeropuu maumeHToB, 60/1bLIMHCTBO
KOTOPbIX ABAAKTCA IML@MMU MOJIOA0TO U CpeAHero Bo3pacTos [1-4, 7].
TaKKe yKa3bIBaeTCA Ha NOBbILIEHHbI PUCK CEPAEYHO-COCYANCTLIX OC-
NOXHEHWI U CMePTHOCTU AunL, ¢ BB, X0TA 3HauMmMble conyTcTBytoLmMe
3abo0n1eBaHNA y BONBLIMHCTBA M3 HUX He BbiaBaAtoTca [11].

BmecTe ¢ Tem, HekoTopble asTopbl [4, 7, 8] yTBepKAaloT, 4TO
npumepHo B 5,6% cnyyaes pernucTpupyroTca OCNOXKHEHHbIE GOpMbI
BE, KOTOpble MO HaWMMm AaHHbIM, BCTpeyanucs y 2,36% obcnenosaH-
HOro HaceneHua U 3avactyto TpeboBanu AUTENbHOTO KOHCEPBATUB-
HOro neyeHus. Kak ykasbiaet Cheng CY (2022), y naumeHTos ¢ BB, oc-
NOXHEHHOM TpOodUUECKMMM A3BaMM, B 2,23 pasa Yalle MMEeTCs pUck
pa3BUTMA AeNpPeccMBHONO PACcCcTPOMCTBA NO CPAaBHEHUIO € 60MbHBIMU
c 6onee nérkumm ctaguamm 3abonesaHua [12].

CneflyeT OTMETUTb, YTO B NOCNEHME rofbl, BCNeACTBME HeaeK-
BaTHO BbINONHEHHOTO OMEPaTUBHOTO JIEYEHWA B HECneLuanmsmpo-
BaHHbIX OTAENEHUAX, @ TaKKe He ycTpaHeHua OP, ysennumnocb unmcno
naLmeHToB ¢ peuuaneamu Bb, koTopble B 6ObLIMHCTBE Cyyaes Tpe-
6YtoT NOBTOPHbIX BMeLaTenbCTs [7, 13, 14]. B cBA3M C 3TUM, paHHWUI
CKPUHUHT BB 1 €€ 0cnoHEHHbIX GopMm, a TakKe paspaboTtka nyTei
UX NPodUNAKTUKM, 0COBEHHO CPeaU NNLL, UMEIOLLMX BbICOKUI PUCK eé
Pa3BUTMA, ABNAIOTCA aKTyaNbHbIMM 1 NO3BOAAOT 3HAUMTENBHO YNyY-
WKTb HEe TONbKO Pe3yNbTaThl IeYeHUA NALMEHTOB, HO U KauyecTBO WX
KU3HW.

XoyeTcA OTMeTUTb, YTO Bonpocam 3anugemuonorun BB cpeau
HaceneHus ctpaH LieHTpanbHoi Asumn n CHI nocBALLEHO 04eHb Maso
paboT, XoTA 60/bLIMHCTBO U3 KUTENEN YKa3aHHbIX PErMOHOB ABNAETCA
paboumMmu pasNnYHbIX OTpac/el, exeaHEBHO BbIMONHAWMUMU TA-
KENbIA GU3NYECKMI TPYA, 3@ OONBLUMHCTBO KEHLUMH UMEET BbICOKMM
NapuTET, YTO TaKKe ABNAETCA 3HaYMMbIM PP passutus Bb. B Tabn. 5
npusegeHbl pacnpocTpaHEHHOCTb Bb 1 eé ®P cpean HaceneHus pas-
JINYHBIX PETMOHOB MMPA.

Kak BMaHO m3 Tabn. 5, pacnpocTpaHéHHocTb BB Konebnetcs ot
21,1% po 80,4%, npy 3Tom Hanbosnee YacTo OTMEYARTCA HaYaNbHble
dopMmbl 3a60n1eBaHMA — TENEAHTUOIKTA3UM U PETUKYNAPHDIN BapUKO3.
B reHese natonoruu urpaet ponb MHoxecTBo ®P, 60AbLUMHCTBO M3
KOTOpPbIX ABAAOTCA MOAMOULMPYEMbBIMUY, B TOM Yncie M3bbITOUHAA
Macca Tena, TAXKENbI PU3NYECKNIA TPy, A/IUTENbHOE HAXOXAEHWE B
BEPTMKANbHOM NONOKEHNM [2-4, 15].

CneflyeT OTMETWTb, YTO A0 HACTOALLErO BPEMEHM BbIMO/HAKTCA
passMyHble UCCNeA0BaHUA MO BbIABAEHWUIO HOBbIX PP pa3suTua BB.
TaK, HeAaBHO NPOBEAEHHbIN cucTeMaTUYeckuit 063op Rusinovich Y,
Rusinovich V (2022) nokasan, 4To cpeam HaceneHus, NPoXKMBaIoLLETO
B pPervoHax ¢ bonee cUAbHOM rpaBuUTaLMEN, pacnpocTpaHéHHOCTb BB
6blna 3HauUMTENbHO Gosble. Tak, aBTOPbI OTMEYAIOT, YTO B pPalioHax
C rpaBUTaLMOHHbIM nonem +20 mlan u 6onee, puck passutus Bb B
1,37 pasa Bblle, YeM B paitioHax C rpaBUTALMOHHBIM NONEM MEHee
+20 mlan (p=0,005; 95% AMN: -12,5 — -2,4). 370, N0 MHEHMIO aBTOPOB,
CBA3aHO C TeM, YTO MOZ, BO3AENCTBUEM CU/IbHOTO PaBUTALLUOHHOTO
NoNA U3MEHAETCA CUCTEMHbIV BEHO3HbIM BO3BpaT [17]. B nposenéH-
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sedentary or standing work, age, as well as a combination of
these factors.

DISCUSSION

Numerous studies on the epidemiology and RFs for the de-
velopment of CVD, including VVD, confirm the relevance of the
problem under consideration, although the available data regard-
ing the prevalence of this pathology and its different characteris-
tics in each particular region may differ [2-5]. At the same time,
according to some data, regular screening studies for VVD are
aimed at a better understanding of the causes and RFs for its de-
velopment, planning the healthcare budget for the treatment of
the pathology under discussion and its complicated forms, as well
as reducing morbidity and temporary disability in this category of
patients, most of which are young and middle-aged people [1-4,
7]. They also indicate an increased risk of cardiovascular compli-
cations and mortality in patients with VVD, although significant
comorbidities were not detected in most of them [11].

At the same time, some authors [4, 7, 8] claim that compli-
cated forms of VVD are recorded in about 5.6% of cases, which,
according to our data, occurred in 2.36% of the population ex-
amined and often required long-term conservative treatment. As
Cheng CY (2022) pointed out, patients with VVD complicated by
trophic ulcers were 2.23 times more likely to develop a depres-
sive disorder compared to patients with milder forms of the dis-
ease [12].

It should be noted that in recent years, due to inadequately
performed surgical treatment in non-specialized departments, as
well as the failure to eliminate RFs, the number of patients with
relapses of VVD has increased, which in most cases required re-
peated interventions [7, 13, 14]. In this regard, early screening
of VVD and its complicated forms, as well as the development of
preventive measures, especially among those at high risk, are rel-
evant and can significantly improve not only the results of treat-
ment of patients, but also their quality of life.

Few papers on epidemiology of VVD among the population
of Central Asia and the Commonwealth of Independent States
(CIS) are available, although most of the inhabitants of these re-
gions are workers in various industries with everyday hard physi-
cal labor, and most women have a high parity, which is also a sig-
nificant RF for VVD development. Table 5 shows the prevalence of
VDD and its RFs among the population of various regions of the
world.

As can be seen from Table 5, the prevalence of VVD ranges
from 21.1% to 80.4%, with the most common forms of the dis-
ease being telangiectases and reticular varices. Many RFs play a
role in the origin of the pathology, most of which are controllable,
including obesity, heavy physical labor, and prolonged standing in
an upright position [2-4, 15].

It should be noted that to date, various studies have been
carried out to identify new RFs for the development of VVD. Thus,
a recent systematic review by Rusinovich Y, Rusinovich V (2022)
showed that among the population living in regions with stronger
gravity, the prevalence of VVD was significantly higher. Thus, the
authors note that in areas with a gravitational field of +20 mGal
or more, the risk of developing VVD is 1.37 times higher than in
areas with a gravitational field of less than +20 mGal (p=0.005;
95% Cl: -12.5 — -2.4). According to the authors, it is due to the
fact that under the influence of a strong gravitational field, the
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Tabnauya 5 Snudemuonozua u ®P B6 no daHHeIM iumepamype!

O6uias yactorta

Cragua Bb

CrpaHa oDP
BbIAAB/IEHUA
C2-Cé6
HacNeaCcTBEHHOCTb; POAbl U BeEpeMEHHOCTb;
CobCTBEHHbIE AaHHblEe TapKUKNUCTaH 47,6% 28,4% 19,2% 136bITOYHAsA Macca TeNa; yCI0BUA TPYAa;
BO3PacT; codeTaHue AByx U 6onee OP
BO3PACT; YKEHCKWUI NON; HaCNeaCTBEHHOCTD;
Vuylsteke ME et al Bonrapus u 75,2% 13,9% 61,3% TAXENbIN GU3NYecKUn Tpya;
(2015) [2] Jliokcembypr
n3bbITOYHan macca Tena
Feodor T et al (2019) BT 80,4% 21.4% 50% BO3PaCT; YKeHCKUI non; 6epeMeHHOCTb,
[3] KypeHue, n3bbiTouHasA macca Tena
Rodriguez JE et al Vcnanus 48,5% 28.7% 19,8% HacNeACTBEHHOCTb; BO3PACT; }KEHCKUI non;
(2014) [4] 136bITOYHasA macca Tena; npodeccun
L BO3PACT; YKeHCKWU non;
(szlr(‘;;lljﬂgr 7 cGel PUHAAHANA 54,3% 22,1% 32,2% 136bITOYHAA Macca Tena;
KONMYecTBo bepemeHHocTel
. BO3PACT; }KeHCKWI non;
|[<1|r551ten N etal (2021) lepmanua 21,1% 16,8% 4,3% M36bITOYHAA Macca TeNa; CeMeiHbI aHaMHes;
TAXKENbIN PU3NYECKUt TpyA,
Zolotukhin IA et al Poccuiickan 69,3% 34.3% 30,3% CeMeMHbIN aHaMHe3; XXeHCKUI non;
(2017) [16] deaepauus BO3PacT, YactoTa 6epeMeHHOCTU U MeHonay3a
Table 5 Epidemiology and risk factors for the VVD according to the literature data
i VVD stage
Authors A country CERICEEE L 5 RF
rate
C2-C6
heredity; childbirth and pregnancy;
Own data Tajikistan 47.6% 28.4% 19.2% obesity; working conditions;
age; a combination of two or more RFs
Vuylsteke ME et al Bulgaria and 0 o 0 age; female sex;
(2015) [2] Luxembourg 75.2% 13.9% 61.3% heredity; hard physical labor; obesity
I[=§]odor ezt Romania 80.4% 21.4% 50% age; female sex; pregnancy, smoking, obesity
Rodriguez JE et al . o o o heredity; age; female sex;
(2014) [4] Spain 48.5% 28.7% 19.8% obesity; profession
Sinikumpu SP et al . o o o age; female sex; obesity;
(2021) [6] Finland 54.3% 22.1% 32.2% UTTher el RS
Kirsten N et al (2021) 0 o o age; female sex;
[15] Germany 21.1% 16.8% 4.3% obesity; family history; hard physical labor
Zolotukhin 1A et al Russian o o o family history; female;
(2017) [16] Federation Cos e S sl age, pregnancy rate and menopause

HOM HamV paHee 1CCef0BaHUK, a TakKe B paboTe paja apyrux asTo-
pOB, B KauecTBe HOBOrO, OAHOTO 13 3HaunMmoro PP pa3sutua BE bbina
noATBepKAEHa PO/b JOKOMOTOPHbIX HAPYLWEHWI BCIEACTBUE apTpo-
3a U Apyrvx AereHepaTUBHbIX 3a60/1eBaHNIA KONEHHDBIX CycTaBoB [18,
19]. B nposeaéHHOM uccnepoBaHum Elamrawy S et al (2021) cpean
300 »kuTeneit ErunTa 66110 NOKa3aHO, YTO, KPOME OCHOBHbIX Hbonee
M3BeCTHbIX GaKTOPOB pUCKa BB, BEPOATHOCTb BapMKO3HOM TpaHCchop-
MaLMK NOAKOXKHbIX BEH Bbiia B 6,95 pa3 Bbile y TeX, KTO BbinvBan
6onee 5 yallek Bogpl exeaHesHo (95% AM: 2,78-17,33), B 4,27 pa3
BbILLE Y /UL, He YNOTPebAABLIMX UAKN PeAKO YNoTPebAaBWMNX NPOLYK-
Tbl, 6boratble kKnetyatkow (95% AN: 1,95-9,37) [20].

Takum 06pa3om, aHanM3 AaHHbIX UTEPaTypbl U NONyYEHHbIE
HaMK pe3ynbTaThl MOKa3blBAKOT 3HAUMTE/IbHYIO PACTPOCTPAHEHHOCTb
BB cpeau obLLero HaceneHus, B OCHOBHOM ABAAIOLWMXCA AMLAMM MO-
NIOZI0T0 M CPpeaHero BO3PacTOB M YKEHCKOTo Nona, B reHese KoTopow
MrpaeT posib MHOXKecTBO OP. B cBA3M C 3TUM, UMEETCA HEOBX0AMMOCTb

systemic venous return may change [17]. In our previous study, as
well as in the work of a number of other authors, the role of mus-
culoskeletal disorders, such as arthrosis and other degenerative
diseases of the knee joints, was confirmed as a new and one of
the significant RFs for the development of VVD [18, 19]. In a study
by Elamrawy S et al (2021) involving 300 Egyptians, it was shown
that, in addition to the most common RFs for VVD, the likelihood
of varices of saphenous veins was 6.95 times higher in those who
drank more than 5 glasses of water daily (95% Cl: 2.78-17.33),
and 4.27 times higher in individuals who did not take or rarely
took food rich in fiber (95% Cl: 1.95-9.37) [20].

Thus, the analysis of literature data and our results show
a significant prevalence of VVD among the general population,
mainly young and middle-aged people, most commonly women,
in the origin of which many RFs play a role. In this regard, there
is a need to develop a plan of prophylactic measures to prevent
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B pa3paboTke naaHa NPOoQUAAKTUYECKMX MEPONPUATMI No npeay-
npexaeHunto pa3suTna Bb cpean oteyectBeHHOM KOTOpTbI NaLMEHTOB
C YY4ETOM BbliBNEHHbIX OP.

3AKNIOMEHUE

Moyt nonosuHa (47,6%) obcnefoBaHHOTO HaceNeHMA CTpadaeT
BE pas/iMuHbIX CTeneHel TAXKeCTH, BONbLUMHCTBO M3 KOTOPOro ABNSA-
eTCcA MLAMM MOJIOA0T0 U CPEAHEro BO3PACTOB, @ TaKMKe MKEHCKOro
nona. 3HauMmbimn PP passutma BE cpean obcnenoBaHHOM KOropTbl
ABMANCb HACNeACTBEHHAA NPeapacnoNoKeHHOCTb, bepeMeHHOCTb U
poZabl, U36bITOYHAsA Macca Tena, PEryispHOEe BbINONHEHME TAXKENOW
dV3MYecKol Harpysku, AuTeNbHas cuisdvas uaM ctosdas paboTa,
BO3PAcT, a TaKKe OAHOMOMEHTHOE COYETAHME YKa3aHHbIX HaKTOPOB.

the development of VVD among the local cohort of people, taking
into account the identified RFs.

CONCLUSION

Almost half (47.6%) of the surveyed population suffers from
VVD of various degrees of severity, most of which are young and
middle-aged people, and more commonly are women. Significant
RFs for the development of VVD among the examined cohort
were hereditary predisposition, pregnancy and childbirths, obe-
sity, regular heavy physical activity, prolonged sedentary or stand-
ing work, age, as well as a combination of these factors.
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2 HannonaabHbiit MeAMITMHCKII 1CCA€A0BaTeAbCKIUI IIEHTP cepaedHo-cocyauctoit xupyprun um. A.H. Bakyaesa, Mocksa, Poccuiickas Pegepans

3 Kadeapa xupyprudeckux 6oaesneir No 2 um. akag. H.YV. Yemanosa, Tag>XMKCKuit rocyAapCTBEHHBIN MeAMITMHCKIUI yHUBepcuTeT uM. AGyaan nbum Cuxo,
Aymanbe, Pecniy6anka Tagxxukucran

Llenb: n3yyeHne HEMOCPEACTBEHHbIX U OTAANEHHbIX Pe3y/IbTaTOB KAPOTUAHOMO CTEHTUPOBAHMA U KAPOTUAHOMN SHAAPTEPIKTOMUM Y BOMBHBIX C BbICO-
KUM XMPYPrUYeCcKUM PUCKOM.

Martepuan n metopbl: 06cn1ea0B8aHO 84 60NbHBIX C COHETAHHBIMU NOPAKEHUAMMU KapPOTUAHbIX BUPYPKALMIA U KOPOHAPHBIX apTepuii. MyXunH 6bino
55 (65,6%), weHwmH — 29 (34,4%) B Bo3pacTe 42-84 roga (meanaHa — 64 roga). PasnnuHblie conyTcTBylowme 3a6oaeBaHna 6biin BbifBAEHbI Y 52
(61,9%) 6onbHbIX. MauneHTbl 6blAM pas3geneHbl Ha ABe rpynnbl: NepeHEcLume KapoTUAHYIO aHTMONAACTUKY co cTeHTMpoBaHuem (KAC) (35) v kapoTtua-
Hyl0 aHAapTepakTomuio (KIAI) (49). Cpoku HabaoaeHUsa nocne onepaumm: paHHuii — 2o 30 AHei, OTAaNEHHbIN — 40 8 neT. bbina npoBeAeHa CPaBHU-
Te/IbHasn OLEHKa NepuornepaLMoHHbIX OCNOKHEHWIE U OTAaNEHHbIX pe3ynbTaTo nocne KAC n K3AJ.

Pe3ynbratbl: B 06enx rpynnax 6bi1u BbisABAEHbI LepebpoBacKkyaspHble paKTopbl pUCKa Pa3BUTUA NMEPUONEPALMOHHbIX OCIOKHEHWUI: NEPEHECEHHDIN
MHCY/IBT, OKKNIO3UA KOHTPAaTepasibHOW BHYTPEHHEH COHHOM apTepum, MHTPaKpaHUasbHble NOPaKeHs, a Takke aHoManun Bunausuesa kpyra. Jpy-
TMUMM PUCKaMU ABAANIUCH: NCUXOIMOLIMOHANbHBIW cTpecc (85%), pUCK NOBpeEXAEHUA HEPBOB, KpoBoTeueHue, cTeHokapaus I, IV dyHKLMOHanbHbIX
KknaccoB (53,5%). O6HapyKeHbl, XOTA U CTaTUCTUHECKM HE3HAUMMbIe, HO 3aMeTHbIE Pa3InyMA No NepronepaLyoHHbIM ocnoxkHeHnaM npu KAC n KSAD
(14,3% npotus 28,6% cooTBeTCTBEHHO, P>0,05). B 0TAaNEHHOM NEepUoLe CTaTUCTUHECKM 3HAUMMbIX Pa3nnumnii Mexay rpynnamu KAC n K9AD He oTme-
yeHo: 06Lwan BbIKKMBaEMOCTb (97,2% npotns 100% cootseTcTBEHHO, p>0,05), TPaH3UTOPHbIE UWeMUYeckue aTakm (2,8% npotus 4,1% coOTBETCTBEH-
Ho, p>0,05), pa3suTtue He daTanbHOro MHGapKTa Mnokapaa (11,4% npotms 12,2% cooTseTcTBEHHO, p>0,05), daTanbHoro nHdapkTa (2,8% npotme 0%
COOTBETCTBEHHO).

3aKnloueHue: aHann3 HenocpeacTBeHHbIX pesynsTaToB KAC n KA nokasan, XoTa M CTaTUCTUYECKM HE3HAUYMMble, HO 3aMeTHble NpenmyLLecTBa nep-
BOrO MeTOZ,a B OTHOLUEHUM CYMMApHOM YacTOTbl NepuonepaLMoHHbIX ocnokHeHnl (14,3% npotus 28,6%, p>0,05) y 601bHbIX U3 KAaTEropuK BbICOKOTO
XMPYPruyecKkoro pucka. 1o OCHOBHbIM KpUTEPUAM OTAANEHHbIX PE3YNbTaTOB 2 METOAMK CTAaTUCTUHECKM 3HAUMMOTO PACXOKAEHUA TaKKe He OTMEYEHO,
4TO NO3BO/IAET PACCMATPUBATL IHA0BACKYNAPHDIA METOA NEYEHNA B KAUECTBE a/IbTEPHATUBbI TPAAULMOHHOMY XMPYPruyeckomy.

KnioueBble cnoBa: cmeHmuposaHue COHHbIX apmepuli, KIPOMUOHAA 3HOAPMEPIKMOMUSA, 8bICOKUL XUpPYpauYecKull PUCK, OCOHHEHUSA

Ana untuposanua: CyntaHos 3/, [Yurornase HA,| Cyntanos [, BapatoB AK. CpaBHUTENbHAsA OLEHKa pe3y/bTaToB CTEHTUPOBAHMA COHHbIX apTepuit U Ka-
POTUAHOW 3HAAPTEPIKTOMMM Y MALMEHTOB C BLICOKMM XMPYPrUYECKUM PUCKOM. BecmHuk AguyeHHsl. 2023;25(1):59-70. https://doi.org/10.25005/2074-0581-
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COMPARATIVE EVALUATION OF RESULTS OF CAROTID ARTERY STENTING AND
CAROTID ENDARTERECTOMY IN PATIENTS WITH HIGH SURGICAL RISK

E.D. SULTANOV], IN.A. CHIGOGIDZE2|D.D. SULTANOV?, A K. BARATOV!

1 Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan
2 AN. Bakulev National Medical Research Center of Cardiovascular Surgery, Moscow, Russian Federation
3 Department of Surgical Diseases Ne 2 named after Academician N.U. Usmanov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To study the immediate and long-term results of carotid artery stenting (CAS) and carotid endarterectomy (CEA) in patients with high
surgical risk.

Methods: 84 patients with combined lesions of carotid bifurcations and coronary arteries were examined. There were 55 men (65.6%), and 29 women
(34.4%) aged 42-84 years (median age 64 years). Various comorbidities were identified in 52 (61.9%) patients. Patients were divided into two groups:
those who underwent CAS (35) and CEA (49). The follow-up period after surgery was up to 30 days (early), and up to 8 years (long-term). A comparative
assessment of perioperative complications and long-term results after CAS and CEA were carried out.

Results: The identified cerebrovascular risk factors for the development of perioperative complications were identical in both groups: recent stroke,
occlusion of the contralateral internal carotid artery (ICA), intracranial lesions, and anomalies of the circle of Willis. Other risks included psycho-
emotional stress (85%), risk of nerve damage, bleeding, angina Ill, and IV functional classes (53.5%). Although not statistically significant, noticeable
differences were found in perioperative complications after CAS and CEA (14.3% vs. 28.6%, respectively, p>0.05). In the long term, there were no
statistically significant differences between the CAS and CEA groups in terms of overall survival (97.2% versus 100%, respectively, p>0.05), transient
ischemic attacks (2.8% versus 4.1%, respectively, p>0.05), development of non-fatal myocardial infarction (MI) (11.4% versus 12.2%, respectively,
p>0.05), fatal M1 (2.8% versus 0%, respectively).
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Conclusion: Analysis of the immediate results of CAS and CEA showed, although statistically insignificant, noticeable advantages of the first method in
the overall frequency of perioperative complications (14.3% vs. 28.6%, p>0.05) in patients from the category of high surgical risk. According to the main
criteria of long-term results of the two methods, there was also no statistically significant difference, which allowed us to consider the endovascular
method of treatment as an alternative to the traditional surgical technique.

Keywords: Carotid artery stenting, carotid endarterectomy, high surgical risk, complications
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BBEAEHMUE

Ha cerogHsWHN AeHb NOKasaTesiM CMePTHOCTU HaceneHus
oT uepebpoBackynapHbIx 3abonesaHuii B Poccuiickoin ®egepavum
ABNAOTCA OGHMMM U3 CaMblX BbICOKMX B MUPE U HE MMELOT TeHAEH-
LMK K CHUMKEHMI0. B Poccuun exkerogHo otTmeyatotcs 6onee 450 Thicay
C/ly4aeB MHCYNbTA C BbICOKMMM NOKa3aTeNAMU UHBAAUAMN3ALMUN Ha-
ceneHunn, U3 Kotoporo 20% ABAAIOTCA MLA TPYAOCNOCOBHOrO BO3-
pacTa. B aKoHOMMYECKM pa3BUTLIX CTPAHAX CMEPTHOCTb B pe3yibTaTe
HapyLleHWs MO3roBoro KposoobpalueHusa coctasnset 10-12%, npu
3TOM 75-80% M3 HUX NPUXOAUTCA HA MWemMn4eckuii u 20-25% — Ha re-
MOPPAru4yeckmin MHcynbTobl [1]. MPUUYMHON Pa3BUTUA ULWIEMMYECKOTO
WHCYNbTa ABAAETCA NOMHAA 3aKynopKa cocyAa, MUTAOLLEro TOT UK
MHOM Y4acTOK roIOBHOTO MO3ra, NPW 3TOM YacToTa OKK/IO3UW BHY-
TpeHHel coHHol apTepuun (BCA) coctasnset 45% oT obliero uncna
WNHCYNbT 3aBUCUMbIX apTepuii [2]. Y naumeHToB, NepeHécLLnX B Npo-
LOM WULIEMMUYECKUIA MHCYABT, PUCK BO3HWKHOBEHMA MOBTOPHOIO
MHCyNbTa cocTaBnneT 12-15% 3a nepsbliii rog, *KU3HW, a y 60NbHbBIX C
BbIPAXKEHHbIM AedULUTOM LepebpanbHOro pesepBHOro KPOBOTOKA
PUCK pa3BuTUA nocnesHero gocturaeT 35% B TeueHne NepBOro roaa,
45% uepes 2 roga u 55% yepes 5 nert [3, 4]. CoueTaHHble NopaxeHus
KOPOHAPHbIX M COHHbIX apTePUit, MO AaHHbIM AUTEPATYPbI, BCTPeEYa-
toTcA B 55% cnyyaes, 1 yallle BCEro KOPOHApPHaA NAaToNOrMA OCTaéTcA
NP1 3TOM BTOPOCTENEHHOW (MafIoCMMNTOMHOM) [5].

PeBackynapusmpytowme onepaumm, HanpaBaeHHbIe HA BOCCTa-
HOBJIEHME UMW YNYULLIEHUE MO3TOBOrO KPOBOTOKA NPU XPOHUYECKOM
MLWEMMM TONOBHOTO MO3ra, 3aHMMAKT OLHO M3 OCHOBHbIX MECT B
KOMM/IEKCHOM Ie4EHUMN ULLIEMUYECKMX HAPYLLIEHUIA MO3FOBOTO Kpo-
BoobpauieHnsa. CornacHo AaHHbIM NOCNeaHUX pekomeHaaumii EOK
(EBponeiickoro obuiectsa Kapauonoros) u EOCX (EBponeiickoro
06LLecTBa COCYANUCTBIX XMPYProB), MPU XUPYPrUYECKOM IeYEHUU No-
parKeHWM IKCTPaKPaHUaNbHbIX OTAEN0B COHHOW apTepun y 60/bHbIX
CO CPeaHUM XMPYPrMYECKMM PUCKOM M acCMMNTOMHbIM (Aaxe npu
70-99% cTeHo3e) nopaskeHvem BCA, a TaKKe Npu HANUYUKU KIMHWUKK
COCYAMCTO-MO3TOBOW HEeA0CTaTOYHOCTU PEKOMEHAYETCA BbiNOHe-
HWe KapoTuaHoM sHaapTepakTomum (KIA3). Mpu 3TOM, OHa JONMKHA
BbIMO/IHATLCA, €CIN PUCK Pa3BUTMA NepronepaLMoHHOro MHCybTa/
CMepTH COCTaBuUT <3%, C NPOAOIKUTENBHOCTBIO XKMU3HM NaLmMeHTa >5
net (knacc lla, ypoBeHb B). Y naupeHTOB e ¢ 6ecCUMNTOMHbIM Teye-
Huem 3aboneBaHus, a TakKe NPU HaZIMUUM BbICOKOTO PUCKA AN1A Bbl-
nonHenuna K3AJ, n/vunm pucka passuTuA No3gHero uncuaatepab-
HOTO MHCYNbTA, KOF4A PUCK NEPUONEepaLyMOHHOrO MHCYAbTa/cMepTH
<3%, C NPOAO/IKUTENIbHOCTLIO KU3HM NaumeHTa >5 neT (Knacc lla,
YPOBEHb B), pekomeHL0BaHa KapoTUAHaA aHTMONAACTMKA CO CTEHTH-
posaHuem (KAC). MaumeHTam co cpegHUm PUCKOM XMPYPruyecKkoro
BMELLATENBbCTBA M HAIMUYMEM KAMHUYECKOW CMMNTOMATUKKM 3abone-
BaHMA, CBA3AHHDbIX C BbICOKMM PUCKOM Pa3BUTUA UNCUNATEPAbHOIO
mHcynbta, KAC MOXKeT BbINOMHATLCA B Ka4yecTse anbTepHaTnebl KDAD
npv YCNOBUWU, €CAN PUCK NepUonepaLmoHHOro MHCYNbTa COCTaBUT
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INTRODUCTION

To date, the mortality rates of the population from cere-
brovascular diseases in the Russian Federation are among the
highest in the world and do not tend to decrease. In Russia, more
than 450 thousand cases of stroke are reported annually with
high rates of disability of the population, of which 20% are peo-
ple of working age. In economically developed countries, mor-
tality due to cerebrovascular accidents is 10-12%, while 75-80%
of them are ischemic and 20-25% are hemorrhagic strokes [1].
The cause of ischemic stroke is a complete blockage of an artery
that supplies a particular part of the brain, while the frequency of
occlusion of the ICA is 45% of the total number of stroke-related
arteries [2]. In patients who have had an ischemic stroke in the
past, the risk of recurrent stroke is 12-15% in the first year of life,
and in patients with severe cerebral reserve blood flow deficien-
cy, the risk of developing the latter reaches 35% during the first
year, 45% after 2 years and 55 % after 5 years [3, 4]. Combined
lesions of the coronary and carotid arteries, according to the liter-
ature, occur in 55% of cases, and most often coronary pathology
remains secondary (low-symptomatic) [5].

Revascularizing operations aimed at restoring or improv-
ing cerebral blood flow in chronic cerebral ischemia occupy one
of the main places in the complex treatment of ischemic cere-
bral disorders. According to the latest recommendations of the
European Society of Cardiology (EOC) and European Society of
Vascular Surgeons (ESVS), in the surgical treatment of lesions of
the extracranial part of the carotid artery in patients with aver-
age surgical risk and asymptomatic course of ICA lesions (even
with 70-99% stenosis), as well as with clinical manifestations
of cerebrovascular insufficiency, it is recommended to perform
CEA. However, it should be performed if the risk of periopera-
tive stroke/death is <3%, with a patient survival >5 years (Class
Ila, Level B). In patients with an asymptomatic course of the dis-
ease, as well as in the presence of high risk for performing CEA,
and/or the risk of developing late ipsilateral stroke, when the
risk of perioperative stroke/death is <3%, with a patient survival
>5 years (Class lla, Level B), CAS is recommended. In patients
with an average risk of surgery and symptomatic course of dis-
ease associated with a high risk of ipsilateral stroke, CAS may
be performed as an alternative to CEA provided that the risk of
perioperative stroke is <3% with a life expectancy of >5 years
(Class lla, Level B].

Aronow HD et al (2016) on the basis of their data indicate
that CAS is an alternative to CEA in terms of safety and efficacy of
surgical treatment of high-risk patients [7]. Despite the fact that
CAS and CEA have minor differences in the results of the imme-
diate and long-term follow-up periods [6, 8], nevertheless, the
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<3% C OXXMAAEMOWN NPOAOMKUTENBHOCTbIO KU3HM >5 neT (Knacc lla,
yposeHb B) [6].

Aronow HD et al (2016) Ha 0oCHOBaHUW CBOMX AAHHbIX YKa3bl-
BalOT Ha To, 4To KAC ABAAETCA aNbTEPHATUBON KapOTUAHOM SHAAP-
TEP3KTOMMUU, B NNaHe 6e30MacHOCTU U 3GPEKTUBHOCTM XMpypruye-
CKOTo siedeHns 60/bHbIX U3 TPYNMbl BbICOKOTO pucka [7]. HecmoTpsa
Ha T0, 4To KAC 1 K9A3 nmetoT He3HauuTeNbHble OTINYUA NO pesy/b-
TaTam b/mKalwero M oTA4aNEHHOro NepuosoB HabnogeHus (6, 8],
TEM He MeHee, BO3HUKAET BOMNPOC O HEOOXOAMMOCTU BbINOAHEHUS
CTEHTUPOBAHMA COHHbIX apTepuit go KLU y nauMeHToB ¢ conyTcTByHO-
LLLei NaToNorner KopoHapHbIX apTepuii. CywecTsylowue Ha faHHoe
BPEMA PEKOMEHAALMM HE COBCEM TOYHO PELLAOT BONPOC O BbINOA-
HeHumn B nepsyto odepenb KAC namn K3A3 go npeacrosweit onepa-
uunn AKLL [6].

Cnepyet OTMETUTb, YTO A0 HACTOALLErO BPEMEHM B AOCTYNHOM
HamW NUTepaType He HaWaeHbl UcCNenoBaHUA No paspaboTke bonee
TOYHOTO arOPMUTMA NO BbINOJAHEHNIO OAHOMOMEHTHbIX UK STAMHbIX
XUPYPrUYECKMX BMELLATENbCTB Y 6O/IbHbIX C BbICOKMM XMpyprude-
CKMUM PUCKOM.

LLENb UCCNEQOBAHUA

M3yyeHne HenocpeacTBEHHbIX U OTAANEHHbIX pe3ynbratoB
KapoTUAHOro CTEHTUPOBAHUA U KapOTMAHOVI SHAAPTEPSKTOMUN Y
60/1bHbIX C BbICOKMM XUpPypruyecknum puckom.

MATEPUAN U METOAbI

3a nepwmog, ¢ 2015 no 2019 rogpl 8 «<HMUUCCX um. A.H. bakyne-
Ba» 6bIN10 BbINoAHEHO 6onee 5000 PEKOHCTPYKTUBHbLIX BMELIATENLCTB
no NnoBogy aTepOCKNEepPOTUYECKOTO MOPAXKEHWA IKCTPaKPaHUAIbHDBIX
OTAEN0B COHHbIX apTepuii. bonee NONOBMHBI M3 OMNEPUPOBAHHbIX
NaLMeHTOB MMENN CONYTCTBYIOLLYIO MllemMUyecKyto bonesHb cepaua
(MBC), B cBA3KM C YemM Hamu Bbln NPOBEAEH PETPOCMEKTUBHbIN aHa-
13 6ONbHBIX C KOMOPBUAHBIM NOPAXKEHNEM KOPOHAPHBIX U COHHbIX
apTepuit. B COOTBETCTBMM C KPUTEPUAMM BKIHOUEHMA U UCKIIOYEHUS,
NepeYnCcNIEHHbIMU HUKE, BblIN 0TOBPaHbI 84 NauMeHTa ¢ MynbTUGO-
Ka/lbHbIM aTePOCKNePO30M, B YaCTHOCTU C MOPAXKEHNEM KOPOHAPHbIX
W COHHbIX apTepuii. bonbHble 6bian pasgeneHbl Ha ABe rpynnbl: ne-
peHécwme KAC (n=35) n noggeprwmeca KIAJ (n=49). ObcneposaHue
NaLMEHTOB BbINONHANOCH C MOMOLLBID KAUHUYECKUX U UHCTPYMEH-
Ta/lbHbIX METOAO0B MCCAeA0BaHUA. MPUMEHEHbI MHBA3UBHbIE (Cenek-
TMBHAA KapoTUAHaA aHrnorpadws, KopoHaporpadusa) U HeMHBa3MB-
Hble (y/IbTPa3BYKOBOE AYM/JEKCHOE WU TPUMIEKCHOE CKAaHWUPOBAHME,
yNbTPa3ByKoBas gonnaeporpadus, sxokapauorpadus, MyabTUCK-
pasibHas KOMMbOTEPHAA TOMOrPadUa) METOLMKM.
Kputepuamm BratoYeHNUs ans obevx rpynn 6biau:
*  NPOTAXEHHOCTb aTepOCKNepoTMYEeCcKon baawknu BCA me-
Hee 40 MM MO AaHHbIM YNbTPA3BYKOBOrO UCCNeA0BaHUA
*  CMMNTOMHbIM cTeHo3 BCA (>50%)
e andodysHoe nopaxkeHe KOPOHAPHbIX apTepuit
®  Ha/MuMe XPOHUYECKUX COMYTCTBYIOLLMX 3a60eBaHUI
*  aHoManuu Bunnusmesa kpyra
*  nopaxeHua auctanbHoi Tpetn BCA 1 eé KOHEeYHbIX BeT-
Ben
®  [BYXCTOPOHHWI cTeH03 BCA 1 OKK/N103UA KOHTpAaTepasb-
Hoii BCA.
Kputepuamu nckniouennsa ana KAC apunmce:
®  Bblpa)KeHHbIV KalbLIMHO3 aTepOCKNEPOTUYECKOM BAALIKM
®  YCTbEBOM CTEHO3 06LLEei COHHOW apTepun
*  HecTabw/bHasa CTEHOKapAMS M OCTPbIN MHDAPKT MMOKapAa

guestion arises regarding the need to perform CAS before coro-
nary artery bypass grafting (CABG) in patients with concomitant
coronary artery pathology. The current recommendations do not
very accurately address the issue of performing CAS or CEA in the
first place before the upcoming CABG [6].

It should be noted that so far, in the available literature, no
studies have been found on the development of a more accurate
algorithm for performing single-stage or staged surgical interven-
tions in patients with high surgical risk.

PURPOSE OF THE STUDY

Study of immediate and long-term results of CAS and CEA in
patients with high surgical risk.

METHODS

For the period from 2015 to 2019 in the A.N. Bakulev Na-
tional Medical Research Center of Cardiovascular Surgery more
than 5,000 reconstructive interventions for atherosclerotic le-
sions of the extracranial part of carotid arteries were performed.
More than half of the operated patients had concomitant coro-
nary artery disease (CAD), in connection with which we conduct-
ed a retrospective analysis of patients with comorbid lesions of
the coronary and carotid arteries. In accordance with the inclu-
sion and exclusion criteria listed below, 84 patients with multi-
focal atherosclerosis, in particular with lesions of the coronary
and carotid arteries, were selected. Patients were divided into
two groups: those who underwent CAS (n=35) and CEA (n=49).
Patients were examined using clinical and instrumental research
methods. Invasive (selective carotid angiography, coronary angi-
ography) and non-invasive (ultrasound duplex and triplex scan-
ning, Doppler ultrasonography, echocardiography, multi-slice spi-
ral computed tomography) techniques were used.

The inclusion criteria for both groups were:

e |ICA atherosclerotic plaque with length less than 40 mm

according to ultrasound data

e symptomatic stenosis of the ICA (>50%)

e diffuse lesions of the coronary arteries

e the presence of chronic concomitant diseases

e anomalies of the circle of Willis

e lesions of the distal third of the ICA and its terminal

branches

e  bilateral stenosis of the ICA and occlusion of the con-

tralateral ICA.

The exclusion criteria for CAS were:

e pronounced calcification of atherosclerotic plaque

e  osteal stenosis of the common carotid artery

e unstable angina and acute myocardial infarction (Ml)

e acute cerebrovascular accident

¢ malignant tumors of the cervical organs

e pronounced tortuosity of the ICA

e unstable atherosclerotic plaque.

The exclusion criteria for CEA were:

e  osteal stenosis of the common carotid artery

e unstable angina and acute Ml

e  acute cerebrovascular accident

¢ malignant tumors of the cervical organs

In accordance with the goal of the study, the following main
outcomes included the evaluation of perioperative complications,
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e OCTpOe HapyLlleHMe MO3roBoro KPoBoobpalLeHus

®  OHKONOTMYeckue 3aboneBaHNs OpPraHoB LWen

e BblpaxeHHasa ussutoctb BCA

®  HecTabw/bHas aTePOCKAEpPOTUYECKasA BAALLKA.

Kputepuamu uckntouenmns gna KA 6biau:

®  YCTbeBOW CTEHO3 06LLEN COHHOM apTepum

®  HecTabwibHan CTEHOKAPAMA U OCTPbIV MHDAPKT MUOKapaa

®  0OCTpOE HapylleHMe MO3TroBOro KpoBOObpaLLEHNS

®  OHKOJOrMYecKue 3a60/1eBaHNA OPraHoB LUew.

B COOTBETCTBMM C MOCTABNAEHHOW LiE/bI0 UCCNe0BaHUA Oblan
HaMeueHbl cneaytoLLe OCHOBHbIE UCXOAb! (KOHEUYHbIE TOUKM): OLeH-
Ka nepuonepaLMoHHbIX OCNOXHEHUIR — TPaH3UTOPHbIE ULLemMuYe-
CKMe aTaKu, MHCY/bT, ICMXO3MOLMOHA/IbHbIV CTPecc, nocieonepaum-
OHHOE KpOoBOTeYeHWe/remaToma, NOBpeXAeHWe nepudepuyeckux
HepBoOB (NOAbBA3LIMHOTO, BO3BPATHOrO TOPTaHHOrO, HeapeHHOro),
reMoAMHaMMYeCKM 3HauMMbIA pecTeHo3 onepupoBaHHoi BCA wu
CMepTb OT MHdAPKTA MUOKapAa.

Uccnesyembie rpynnbl 6OAbHbIX MO YaCTOTE COMYTCTBYHOLLEN
NaToNorMmn U GpakTopam pucka bblam conocTaBumbiMm (Taba. 1). Pac-
npesenexHne NauMeHToB NO Noay NPeACTaBAeHo Ha puc. 1.

Kak BMAHO 13 Taba. 1, no Bcem paccMaTpuBaemblM KpUTEPUAM
CTaTUCTUYECKM 3HAUMMbIX Pa3ANYUA MEXKAY UCCaeayeMbIMU Fpynna-
MU He OTMEYEHO.

Kak BuaHo u3 puc. 1, B 0bemx rpynnax npeobnasfany naumeHTsl
MyKcKoro nona. CpegHuii Bospact B rpynne KAC coctasun 6514,2
roza, a B rpynne K3A3 — 6445,4 roga 63 3Ha4MMOr0 pasIMuna MeX-
4y Humun (p=0,54).

B 1abn. 2 1 3 npeacTaBieHa UHGOPMALLMA NO PacnpeseeHo
NaLMeHTOB No GYHKLMOHANbHOMY KNaccy CTEHOKapAUM U BUAAM Ha-
pyLIEHUA MO3roBOro KPOBOObpaLLeHMs.

Puc. 1 PacnpedeneHue nayueHmos no nony. K3A3 — kapomudHas
sHOapmepakmomus; KAC — KapomuoOHaA QHeuonaacmuka co
CMeHMUPOBAHUEM, N — KOAUYECMBO NAUUEHMOS; P — YpPOBEHbL
3HAYUMOCMU; 3HAYEHUA BEPMUKALHOU OCU — KONU4ecmao 60/bHbIX

Fig. 1 Distribution of patients by sex. CEA — carotid endarterectomy; CAS
— carotid artery stenting; n — the number of patients; p — significance
level; vertical axis —the number of patients

Tabnuya 1 MMokazamesnu hakmopos Xupypau4ecko2o pucka obeux epynn

no KapouasnsHol u conymemasyroweli namonoauu (n=84)

Moka3sartensb / Index

Be3 UM / Without Ml
MUKC / PICS
®B <40% (no CumncoHy) / LVEF <40% (according to Simpson)
XMH / CRF
XCH / CHF
XOB/1 / COPD
MP 2II cteneHn / MR 21l degree
C[ B aHamHe3se / History of DM
KypeHue / Smoking
KL B aHamHe3e / History of CABG
XWUHK / CILL

Npumeyanua: p — CTaTUCTUYECKAA 3HAYMMOCTb PA3INYMA NOKa3aTeNein Mexay rpynnamu (no Kputepuio X2,

such as transient ischemic attacks, stroke, psycho-emotional stress,
postoperative bleeding/hematoma, damage to peripheral nerves
(sublingual, recurrent laryngeal, femoral), hemodynamically signifi-
cant ICA restenosis of the operated patient and death from M.

The studied groups of patients were comparable in terms of
the frequency of comorbidities and risk factors (Table 1). The dis-
tribution of patients by gender is shown in Fig. 1.

As can be seen from Table 1, there were no statistically sig-
nificant differences between the studied groups for all the consid-
ered criteria.

As can be seen from Fig. 1, both groups were dominated by
male patients. The mean age in the CAS group was 654.2 years,
and in the CEA group — 6415.4 years, with no significant differ-
ence between them (p=0.54).

Tables 2 and 3 present information on the distribution of
patients according to the functional class of angina pectoris and
types of cerebrovascular accident.

As can be seen from Table 2, both study groups were dom-
inated by patients with functional classes Il and Il of angina pec-
toris and were comparable with each other. Of the total number
of patients studied (n=84), 71 (84.5%) patients of the first and
second groups underwent CABG at the second stage. Patients
with a high risk of cardiogenic complications in 8 cases (9.5%) un-

40
35 34
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25 1

20
15
1s 14

10

K3A3/CEA, n=49 KAC/CAS, n=35

MyK4yuH/men, p=0,04  mKeHwmH/women, p=0,6

Table 1 Indicators of surgical risk factors of both groups
according to cardiac diseases and comorbidities (n=84)

Konuuectso, n=84 / Quantity, n=84
KAC / CAS, n=35 K3A3 / CEA, n=49 P

12 (34.3%) 14 (28.6%) >0.05
24 (68.6%) 26 (53.1%) >0.05
5 (14.3%) 4(8.2%) >0.05**
4 (11.4%) 7 (14.3%) >0.05**
5 (14.3%) 4(8.2%) >0.05**
3(8.6%) 4(8.2%) >0.05**
6 (17.1%) 4(8.2%) >0.05**
19 (54.3%) 22 (44.0%) >0.05
18 (51.4%) 21 (42, %) >0.05
12 (34.3%) 11 (22.4%) >0.05
11 (31.4%) 9 (18.4%) >0.05*

%, * — c nonpaeKo MeTca, ** — no TouHoMy KpuTepmio Guiepa);

MM — nHdapKT muokapgaa, MUKC — nocTuHdapKTHbIN Kapauocknepos, ®B — dppakums Bbibpoca, XMH — XpoHWyecKkas noyeyHas HefoCcTaTouHOCTb, XCH — XpoHUuYecKas cep-
[le4Hasn HegocTatouHOCTb, XOB/T — XpoHuuecKkan 06CTpyKTMBHaA 60n1e3Hb Nérkux, MP — MuTpanbHas peryprutaums, CL, — caxapHbiii gnaber, KLU — KopoHapHoe WwyHTUpOBa-

Hue, XMHK — xpoHnyecKas UWeMUA HUKHUX KOHEYHOCTEH

Notes: p — statistical significance of the difference in indicators between groups (according to the x? criterion, * — with Yates correction, ** — by Fisher's exact test); MI —
myocardial infarction, PICS — postinfarction cardiosclerosis, LVEF — left ventricular ejection fraction, CRF — chronic renal failure, CHF — chronic heart failure, COPD — chronic
obstructive pulmonary disease, MR — mitral regurgitation, DM — diabetes mellitus, CABG — coronary artery bypass grafting, CILL — chronic ischemia of the lower limbs
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Kak BMAHO 13 Tabn. 2, B 06eunx rpynnax uccaefosaHnsa npeob-
naganu naumentsl co Il v Il pyHKLMOHANbHBIM KNAcCOM CTEHOKap-
Z1n ¥ BbINIM conocTaBuMbl Mexay coboi. U3 obiero uncna mccne-
ayemblx 60/1bHbIX (N=84), 71 (84,5%) nauneHTam nepeoit u BTOpPOW
rpynn BTOpbiM 3Tanom 6bino nposegeHo AKLL. BonbHBIM C BbICOKMM
PUCKOM KapAMOreHHbIX OCNOXKHEHW B 8 cnyyanx (9,5%) 6bi1o npo-
BeAeHo opHoaTanHoe (AKLU+KDA3) neyenue, a B 5 cayyasx (6%)
nepBbIM 3Tanom BbinosHeHo AKLL.

Mo AaHHbIM Tabn. 3 BUAHO, YTO M NO BUAAM HapPYLIEHUA MO3-
roBOro KpoBoObpaLleHMs cpaBHMBaeMble rpynmbl OblLIM CONOCTaBU-
MbIMMU.

B T1abn. 4 npencrtaBneHa MHGOPMaLMA KacaTeNbHO pesynbTa-
ToB LepebpanbHoit aHrnorpadum.

Kak BuAHO M3 Tabn. 4, nauueHTbl B UCCAeAyemblX rpynnax
UMeNN TAXKENYIO LlepebpoBacKyAApHYO NaToNOTUIO, B TOM YKCIE U
rnopakeHue aucranbHoro cermeHta BCA (puc. 2) M MHTpaKpaHUanb-

Tabnauya 2 PacnpedeneHue nayueHmos no GyHKYUOHA/IbHOMY
KAaccy cmeHoKapouu

[ 2(5.7%)
[ 13 (37.1%)
I 19 (54.3%)
v 1(2.9%)

derwent one-stage (CABG + CEA) treatment, and in 5 cases (6%)
CABG was performed as the first stage.

According to Table 3, the two groups were comparable in
terms of the types of cerebrovascular accident.

Table 4 provides information regarding the results of cere-
bral angiography.

As can be seen from Table 4, patients in the study groups
had severe cerebrovascular pathology, including lesion of the
distal segment of the ICA (Fig. 2) and intracranial arteries. Con-
genital anomalies of the circle of Willis (anterior and posterior tri-
furcation) and occlusion of the anterior, middle and posterior ce-
rebral arteries in both groups were relatively common and were
comparable in number of cases.

In most cases (85%), patients of both groups experienced
psycho-emotional stress before CEA and CAS, while they were

Table 2 Distribution of patients by functional
class of angina pectoris

K9A3 / CEA
n=49 P
6 (12.2%) >0.05*
18 (36.7%) >0.05
22 (44.0%) >0.05
3 (6.1%) >0.05*

NpumeyaHve: p — CTaTUCTUYECKasA 3HAUMMOCTb Pa3NYMA NOKasaTenei Mexay rpynnamu (no Kputepuio X2, * — no TouHoMy Kputepuio duiepa)
Note: p — statistical significance of the difference in indicators between groups (by the x? test, * — by Fisher's exact test)

Tabauya 3 PacnpedeneHue 601bHbIX NO BUOAM HAPYWEHUS M0O3208020
Kp0800bPAWEHUA NPU NOCMYNAEHUU 8 KAUHUKY
(knaccugpukayus A.B. [Mokposckozo, 1978 e.)

Table 3 Distribution of patients by types of cerebrovascular
accident upon admission to the hospital
(classification by A.V. Pokrovsky, 1978)

KAC / CAS K3A3 / CEA
MNokasartensb / Index =35 =49 p
TUA / TIA 13 (37.15%) 18 (36.8%) >0.05
XCMH (43) / CCVI (DE) 13 (37.15%) 23 (46.9%) >0.05
MepeHecéHHbIN nHeynbT / Stroke 9 (25.7%) 8(16.3%) >0.05*

MpUMeYaHma: p — CTaTUCTMYECKas 3HAYMMOCTb PasnnuMA NoKasaTenell Mexay rpynnamu (Mo KpuTepuio X2, * — ¢ nonpaskoi Metca); TMA — TpaH3MTOPHaA MlemMMIecKan
ataka, XCMH — XpoHU1YecKas CoCyAMCTO-MO3roBas HeA0CTaTOMHOCTb, 19 — AUCUMPKYAATOPHAA 3HUedanonatus
Notes: p — statistical significance of the difference in indicators between groups (according to the x? criterion, * — with Yates' correction); TIA — transient ischemic attack,

CCVI - chronic cerebrovascular insufficiency, DE — discirculatory encephalopathy

HbIX apTepuin. BpoxaAEHHbIe aHOManuu pa3sutua Bunnusnesa kpyra
(nepeaHan 1 3aaHAA TPMdYPKALLMA) U OKKNIO3MA NEPEAHUX, CPEAHUX
U 33/IHMX MO3TOBbIX apTepuii B 06eunx rpynnax BCTPE4anncb OTHOCH-
TENIbHO YacTo U N0 KOAWMYECTBY C/ly4aeB bblM CONOCTaBUMbI MeXay
coboi.

B 6onblunHCTBE cnyvaes (85%) naumeHTbl 0benx rpynn ucnbi-
TbIBa/IM MCUXO3IMOLMOHANbHbIM cTpecc nepes KA n KAC, npu aTom
Mx GECNOKOMIN HEeCNOKOMHbIN COH, CTpaX, TPEBOra, YTO HEpeaKo
COMPOBOXAANO0Ch TaxMKapaue n runepToHneit. YcTaHoBAEHO, YTO
y 35 (71,4%) naumeHToB nepes onepaumeit KIA3 ctpecc bbin ABHO
BbIPaXKEHHbIM, B 0OCOOEHHOCTYU Y BO/IbHBIX C IMOLMOHANBHO N1abusib-
HOM NCUXMKOM, a TakxKe y 6onbHbIx ¢ XCMH. B rpynne KAC nofo6Hble
paccTPOICTBa NPaKTUYECKM HE OTMEYannCh, IMBO BbINM MUHUMATIb-
HbiMK — 5 (14,3%). B Tabn. 5 nepeuncneHsl GakTopbl pUcka nepuone-
PaLMOHHBIX 0CNOXKHeHU npu KSAI n KAC.

AHanus nccnegyembix AaHHbIX BbINOAHANCA 3a 1-3 AHA o0 one-
paLuu, B TEYEHWE MHTPA- U NOCAeoNepaLMoHHoro nepuoaos (5-15
CYTOK), a TaKe B OTZaNEHHOM Nepuoge HabatoaeHWs oT 6 mecsaLes
nocne BbINUCKKM Ao 5-8 nert (55,0+4,2 mec.).

Puc. 2 llepebpanbHaa aHauo2pamMma 8 cybmpaKyUOHHOM PeMUME,
60K08aA NPoEKYUA: Kpumuyeckull cmeHo3 ducmansHol mpemu BCA

Fig. 2 Cerebral angiogram in subtraction mode, lateral projection:
critical stenosis of the distal third of the ICA
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Tabnuya 4 Pesynsmamei cenekmusHol uepebpansHol aHeuoepaguu

Table 4 Results of selective cerebral angiography

CumnToMHOe nopaskeHue / Symptomatic involvement <75%
CumnToMHOe nopaskeHue / Symptomatic involvement 275%

OaHocTropoHHee nopakeHue / Unilateral lesion

OpHOCTOPOHHMI cTeHo3 BCA / Unilateral ICA stenosis

[syxcropoHHee nopaeHue / Bilateral lesion

OKK/103UA KoHTpaaTepanbHoi BCA / Occlusion of the contralateral ICA

KpuTnyeckuin cteHo3 KoHTpaaTepanbHol BCA
Critical stenosis of the contralateral ICA

WHTpaKpaHuanbHana natonorus / Intracranial pathology

AHomanuun Bunnusuesa kpyra / Circle of Willis anomalies

CreHo3 ancTtanbHol Tpetn BCA / Stenosis of the distal third of the ICA

OKKNt03UA NepegHen, cpesHeln 1 3aaHeli MO3roBbIX apTepui
Occlusion of the anterior, middle and posterior cerebral arteries

7 (20.0%) 13 (26.5%) >0.05*
28 (80.0%) 36 (73.5%) >0.05
15 (42.8%) 30 (61.2%) >0.05
6(17.1%) 7 (14.3%) >0.05*
14 (40.0%) 12 (24.5%) >0.05
3 (8.6%) 2 (4.1%) >0.05**
11 (31.4%) 9 (18.4%) >0.05*
5 (14.3%) 8 (16.3%) >0.05**

MpuUMeyaHme: p — CTaTUCTUYECKaRA 3HAYMMOCTb Pa3nnuMA NoKasaTenell Mexay rpynnamm (no Kputepuio X%, * — ¢ nonpaskoii Metca, ** — no TouHomy KpuTepuio duiepa)
Note: p — statistical significance of the difference in indicators between groups (according to the x? test, * — with Yates correction, ** — by Fisher's exact test)

CraTucTnyeckas obpaboTKa NoNyYeHHbIX Pe3ynbTaToB NpoBe-
[leHa ¢ ucnonb3oBaHWem nporpammel Statistica 10.0 (StatSoft Inc.,
USA). KonnuyecTBeHHble MOKasaTeNM OMWCaHbl B BUAE CPedHEero
3HaYeHMA U CTaHAAPTHOW OWMOKKM, ANA KauyecTBEHHbIX NOKasaTe-
nen Bbiuncnanucb aonu (%). MapHble CpaBHEHUS KAYeCTBEHHbIX
nokasaTenen Mexay He3aBMCUMbIMM Tpynnamu NPoBOAUANUCH NO
KpuUTepuio X% B TOM YnC/e C NONpaBKoii MeTca, 1 No TOYHOMY Kpu-
Teputo Ouwepa. Pasznmumna cuMTanmcb CTaTUCTUYECKMU 3HAYUMbBIMU
npu p<0,05.

PE3YNbTATbI

HenocpepacreeHHble pe3yabratbl nocne KAC. KnnHuuYeckuin n
aHrmorpaduyeckuii ycnex nocne sbinonHenus KAC (n=35) Bo Bcex
cnyyasx umen 100% pesynbtaT. B peskux caydyasax Habnwoganca
OCTaTOYHbINA cTeHo3 A0 (20-25%), BCneAcTBME Yero BbIMOAHANACH
[ONOoNHUTENbHaA BaNNOHHAA NOCTAUAATALMA C NMOMHBIM pacnpas-
NeHvem npocseTa cocyaa. Bcem 60nbHBIM A0 MMNNAHTALMM CTEHTA
npeasapuUTeNbHO YCTaHaBAMBaNM 3alLMTHble GuabTpbl FilterwireTM
(Boston Scientific, USA). Bbiain Ucnonb3oBaHbl cCamopackpbliBatoLme-
CA HUTMHONOBbIE CTEHTbI. CpeaHAA NPOAOMKUTENBHOCTb OMNepaLmm
coctasuna 30-35 muH.

Y 1(2,9%) nauneHTa ¢ NPONOHTMPOBAHHbLIM (32 MM) 1 KPUTK-
YECKMM CyKeHUEM B cpefiHei TpeT BCA MHTpaonepaLMoHHO umena
mecto TUA ¢ nonHbIM perpeccom HeBpPOSIOrMYECKO CUMNTOMATUKM
B TedeHue nepsbix 12 yacos. MPUYMHOW JAHHOTO OCNOXKHEHWSA, NO-
CNYXKWNA ANCTaNbHAA 3MOONNA MENKUMM YacTMLLAMM aTepoCKaepo-
TUYeckow bnawku. B 2 (5,7%) cnydvasx oTmevanacb bpaamkapama c
runotoHuein (YCC 35-40 ya/muH, ALl 65/40 mm Hg) B pesynbTaTe Bbl-
nosHeHUs 6aNNOHHON NOCTAMNATALLMM OCTAaTOYHOTO cTEHO3a. Cnasm
B 06/1aCTV YCTAaHOB/IEHHOrO CTeHTa passunca y 1 (2,9%) nayueHTa,
¥ nocne BBeAEHUA PacTBOPA HUTPOIMLLEPUHA CMa3M pPa3peLLnca.
Mo AaHHBIM NOCNeoNepaLMOHHOIO YALTPA3BYKOBOMO UCCAeA0BaHNA
onepuposaHHo BCA, MaKcMManbHbIM OCTAaTOMHbIN CTeHo3 <50%
6b1n BbiABNeH y 2 (5,7%) nauneHTos, B 8 (22,9%) cnyyasx octaToy-
HbI CTeHO3 coCTaBUA <35%. MPO3HbIX OCNONKHEHUI, TaKUX KaK WH-
CYNbT, MHOAPKT MUOKapAa, a TaKkKe NETaNbHbIX UCXOA0B He 6blso.
McxoaHble fLooNepaLmoHHbIe CUMNTOMbI (LIYM B yLIAX, 3aTyMaHeH-
HOCTb CO3HAHMA, 3MM30AbI FO/IOBOKPYKEHWA) pErpeccupoBany B Te-
YeHue CYTOK Noc/ie BMeLLaTebCTaa.

PaHHUIA nocneonepaLyoHHbIA NepUoS, OCNOMKHWUACA NYNbCKU-
pyloLei remaTomoit B 061acTU NyHKLUMKU begpeHHon apTepun y 2
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disturbed by sleep disorders, fear, and anxiety, which was often
accompanied by tachycardia and hypertension. It was found that
in 35 (71.4%) patients before CEA, stress was clearly pronounced,
especially in patients with an emotionally labile psycho type,
as well as in patients with chronic cerebrovascular insufficiency
(CCVI). In the CAS group, such disorders were practically not ob-
served or were minimal — 5 cases (14.3%). Table 5 lists risk factors
for perioperative complications in CEA and CAS groups.

The analysis of the studied data was performed 1-3 days be-
fore the operation, during the intra- and postoperative periods
(5-15 days), as well as in the long-term follow-up period from 6
months after discharge to 5-8 years (55.0+4.2 months).

Statistical data processing of the obtained results was car-
ried out using the Statistica 10.0 software (StatSoft Inc., USA).
Quantitative indicators were described as mean value and stan-
dard error; for qualitative indicators, shares (%) were calculated.
Paired comparisons of qualitative indicators between indepen-
dent groups were carried out using the ¥* test, including Yates'
correction, and Fisher's exact test. Differences were considered
statistically significant at p<0.05.

RESULTS

Immediate results after CAS. The clinical and angiographic re-
sult after CAS (n=35) was achieved 100% in all cases. In rare cases,
residual stenosis up to 20-25% was observed, as a result of which
additional balloon post-dilation was performed with the complete
expansion of the vascular lumen. Before stent implantation, all
patients were pre-installed with FilterwireTM embolic protection
filters (Boston Scientific, USA). Self-expanding nitinol stents were
used. The average duration of the operation was 30-35 minutes.

In 1 (2.9%) patient with extended (32 mm) and critical nar-
rowing in the middle third of the ICA, transient ischemic attack
(TIA) developed intraoperatively with complete regression of
neurological symptoms within the first 12 hours. The cause of this
complication was distal embolism with small particles of athero-
sclerotic plaque. In 2 (5.7%) cases, bradycardia with hypotension
(heart rate — HR — 35-40 beats/min, blood pressure — BP — 65/40
mm Hg) was noted as a result of balloon post-dilation of residual
stenosis. Spasm in the area of the installed stent developed in 1
(2.9%) patient, and after the introduction of a solution of nitro-
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Tabnauya 5 akmopes! pucka nepuonepayuoHHeix ocioxHeHul npu K3A3 u KAC no yepebpaneHol namosoauu

MHTpaKpaHWanbHble nopaskeHus BCA, aHomanunu Bunnmsmesa Kpyra, OKKIO3UA KOHTpAATepanbHoM

BCA c noTpebHocTbIo B 3almTe mo3ra (36,5%)

BbICOKMI PUCK pa3BUTUA KapamaibHbIX OC/0XKHEHUI npu cteHokapguu I, IV dyHKUuMoHanbHbIX

K/1IaccoB, HECTabU/IbHOW CTeHOKapAMK, TpebytoLwmii nepeHoca onepauuy KIA3 Ha BTOpoit aTan uau

0AHOBPEMEHHOrO BbiNoAHeHUsA eé ¢ AKLL (53,5%)

MepeHecEéHHbIN MHCYNLT, TPU KOTOPOM MMEETCA PUCK Pa3BUTMA rMnepnepdy3nn 1 pacwmpeHua

30HbI MHCYNbTa (20,2%)

KanbuMHUpOBaHHas BAsLLKa, NPU KOTOPOM MMEETCA PUCK AUCCEKLMK cocyaa v Tpomboambonnye-

CKUX OC/IOXKHEHWNI

McnxoamoumoHanbHbIN cTpecc (cTpax, TpeBora, 6ecnoKoiCTBO, TMNepPTEH3USA, TaXMKapAna), KOTOPbIA

Habntopanca y 85% 6onbHbIX, M NOTPeboBaBLLMIA KOPPEKLNK

Pa3pparkeHne xeMopeLenTopa KapoTUAHOIO Te/bLA MPU MOBUAN3ALLMM COHHOW apTepumn 1 PUCK

pa3BuTMA BpaguKapauK, BNAOTb A0 OCTAHOBKM CepaLa

Table 5 Risk factors for perioperative complications in CEA and CAS in cerebral pathology

Index

Intracranial lesions of the ICA, anomalies of the circle of Willis, occlusion of the contralateral ICA with

the need for brain protection (36.5%)

High risk of developing cardiac complications in angina pectoris Ill, IV functional classes, unstable

angina pectoris, requiring to postpone CEA to the second stage or its simultaneous implementation

with CABG (53.5%)

Recent stroke, in which there is a risk of developing hyperperfusion and expansion of the stroke zone

(20.2%)

Calcified plaque with a risk of vessel dissection and thromboembolic complications -

Psycho-emotional stress (fear, anxiety, alarm, hypertension, tachycardia), which was observed in 85%

of patients and required correction

Irritation of the carotid body chemoreceptor during mobilization of the carotid artery and the risk of

developing bradycardia, up to the cardiac arrest

(5,7%) naumeHnToB, B 1 (2,9%) cnyyae rematoma bbina ycTpaHeHa
COCYZAMCTbIM LIBOM, BO BTOPOM — MaHya/ibHOW Komnpeccuei nog,
KoHTponem Y3[C. Takum obpasom, cneunduyeckme n Hecneuudu-
YeCKMe OCNIONKHEHUA OTMeYeHbl Beero B 5 (14,3%) cayyasnx (Taba. 6).

HenocpeactBeHHble pe3ynbratbhl nocne KIAS. KOAD sbinon-
HeHa 49 nauveHTam, NPUYEM BO BCEX C/y4asx onepauma bbiia 3a-
BEPLUEHA M/IACTUKOM KCeHOMepuKapauanbHo 3annatoil. CpenHss
ANMTENbHOCTb BMmellaTenbctBa coctasuna 103120 muH, cpepHee
BPEMSA NepexaTna COHHOM apTepumn — 24 MUH. HenocpeacTBEHHbIN
pesynbTtat nocne KDA3 BoO MHOTUX Cy4anx Bbla NONOKUTENbHBIM C
MMHUMaNbHbIM OCTAaTOYHbIM CTeHO30M A0 20%. Y 1 (2,0%) naupeHTa
OCTaTOYHbIV CcTeHO3 cocTasun 40%, y 4 (8,2%) <35%. B Tabn. 6 no-
Ka3aHa YacToTa NepuornepaLmMoHHbIX OCN0XKHeHW. MHTpaonepauy-
oHHaa TUA B rpynne K3A3 Habntoganocs y 2 (4,1%) nauueHTos, B
ofHom cnyyvae TUA BO3HUMKNA BCneaCTBME NMOMNAAAHUA YaCTULL, Kalb-
LIMHWMPOBaHHOM BALLKM B UHTPaKpaHWanbHble BeTBM BCA (B MOMEHT
eé OTKaTuA 1 NyCKa KPOBOTOKA), BO BTOPOM c/iydae TUA passunach
B pe3y/ibTaTe MPOMOHTMPOBaHHOro cnasma BCA guctanbHee atepo-
CKNEPOTUYECKON BAALWKK.

Takum 06pa3om, HeNocpeACTBEHHbIe pe3y/bTaThl (f0 7 AHEN)
CBUAETENBCTBYHOT, XOTA O CTAaTUCTUHECKM HE3HAYMMOW, HO BCE e 60-
nee BbicoKoi 6e3onacHocTn KAC, ¢ meHbLueit yactotolt (14,3%) cym-
MapHbIX NepuonepaLmoHHbIX OCIOXKHEHWUIN NO cpaBHeHuto ¢ KSAD
(28,6%) y 6ONbHbIX 13 KaTeropumn BbICOKOTO XUPYPrUYECKOro pUCKa,
p>0,05.

PaHHMI1 1 no3gHuWI1 nocneonepauMOHHbIA Nepuoabl mocne
KAC 1 K3A3. B paHHem nocieonepauymoHHom nepuroge (£o 30 aHei)
6blM npocnexeHbl Bce 84 nauueHTa. Bo3BpaT HeBposnoruyeckoi

K3A3 KAC
cywecrsyer -
cywiecrsyet -
cywiecteyet cywecteyet

- cyuiectsyeT
cyuiecrsyet -
cyulecTsyert -

CAS CEA
present -
present -
present present

present
present -
present -

glycerin, the spasm subsided. According to postoperative ultra-
sound examination of the operated ICA, maximum residual steno-
sis <50% was detected in 2 (5.7%) patients, and in 8 (22.9%) cases
residual stenosis was <35%. There were no severe complications
such as stroke, M, or death. The initial preoperative symptoms
(tinnitus, blurred consciousness, episodes of dizziness) regressed
within a day after the intervention.

The early postoperative period was complicated by a pul-
sating hematoma in the area of the femoral artery puncture in
2 (5.7%) patients, in 1 (2.9%) case the hematoma was eliminated
with a vascular suture, in the second — with manual compression
under the ultrasound control. Thus, specific and nonspecific com-
plications were observed in only 5 (14.3%) cases (Table 6).

Immediate results after CEA. CEA was performed in 49
patients, and in all cases, the operation was completed with xe-
no-pericardial patch angioplasty. The average duration of inter-
vention was 103120 min, and the average time of carotid artery
clamping was 24 min. The immediate result after CEA in many
cases was positive with minimal residual stenosis up to 20%. In
1 (2.0%) patient, residual stenosis was 40%, and in 4 (8.2%) pa-
tients it was <35%. Table 6 shows the rate of perioperative com-
plications. Intraoperative TIA in the CEA group was observed in 2
(4.1%) patients; in one case TIA occurred due to the penetration
of calcified plaque particles into the intracranial branches of the
ICA (at the time of its squeezing and restoring blood flow), in the
second case, TIA developed as a result of prolonged spasm of the
ICA distal to the atherosclerotic plaque.
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Tabnuya 6 Yacmoma nepuonepayuoHHsix ocnoxcHeHul nocsie KAC u K3A3

Index

Bpaaukapams u runotoHus / Bradycardia and hypotension
Pulsating hematoma / postoperative bleeding

MynbcupytoLwas rematoma / nocneonepaLmoHHOe KPOBOTEUYEHUE
TUA/ TIA

NHbapKT/MHCyNbT/cmepTb

Ml/stroke/death

MospexaeHue nepudepuyeckux Hepeos / Peripheral nerve damage

Cna3sm aptepuu / Spasm of an artery

OcTaTou4HbIN cTeHo3 <50% / Residual stenosis <50%
MocneonepauoHHan apTepuanbHas rMnepTeH3us
Postoperative arterial hypertension

WUtoro:

Table 6 Frequency of perioperative complications after CAS and CEA

KAC / CAS (n=35) K3A3 / CEA (n=49) p
1(2.8%) 0 (0.0%)
2 (5.7%) 1(2.1%) >0.05
1(2.8%) 2 (4.1%) >0.05
0 (0.0%) 2 (4.1%)
1(2.8%) 1(2.0%) >0.05
0 (0.0%) 5(10.2%)
0 (0.0%) 3 (6.1%)
5 (14.3%) 14 (28.6%) >0.05

MpumeyaHue: p — CTaTUCTUYECKAA 3HAYMMOCTb Pa3NUMA NoKasaTenen Mexay rpynnamu (no TouHomy Kputepuio duwepa)
Note: p — statistical significance of the difference in indicators between groups (according to Fisher's exact test)

CMMMNTOMATVKK B BUAE FOJIOBOKPYKEHWSA, LUYMA B yLUAX U Nepuoguye-
CKoro nosbiweHua AL, umen mecto B rpynnax KAC n K3A3 B 1 (2,9%)
n 2 (4,1%) cnyyaax coOTBETCTBEHHO. [eMOAMHAMMYECKM 3HAUYMMOrO
PEecTeH03a Ha CTopOoHe onepupoBaHHOM BCA y 3Tux 60/1bHbIX He bbin1o.

B nosgHem nocneonepauyoHHOM nepuoge HabaoaeHus (8o 6
MECALEB) MMeNo MeCcTo pasBUTME aCUMNTOMHOTO pecTeHo3a A0 50%
y 1 (2,9%) naumeHTa n3 rpynnbl KAC 13-3a HeperynapHoro npuéma
aHTMarperaHToB. B rpynne K3AJ 3a aaHHbIM nepuos HabnogeHus
0CcOBEHHOCTEN He BbISBIEHO.

OtaanéHHble pe3ynbtatbl nocne KAC. MpocnexeHbl pesynb-
TaTbl NeYeHna 35 6ObHLIX B NPOMEXKYTKE OT 6 mecaues 40 4 fer.
CpefHui cpoKk HabatogeHusa coctaBun 42+2 mecaua. B Teyenuwe
nepsoro roga (ot 6 8o 12 mec.) y 2 (5,7%) 601bHbIX BO306HOBMAKCH
anobbl HAa rONOBOKPYKEHMWE, T0N0BHbIE 6OAM C NEPUOANYECKMM
nosbiweHvem AL. B 0boux cnyyasx NpMUMHOW TOMY ABUACA pecTe-
HO3 paHee onepuposaHHoi BCA a0 65% 1 50% cooTBeTcTBEHHO (No
ZaHHbim Y3[r). HabnogeHue B TedeHne BToporo roga (c 12 no 24
Mec.) ocobeHHoCTel He BbiABKUO. B HTepBase oT 2 4o 3 neT 6bii1o
OTMEYEHO Pa3BUTUE FreMOAMHAMMYECKM 3HAYMMOro pecTeHosa y 1
(2,9%) naumeHTa ¢ cyxkeHnmem npocBeTa apTepun Ao 80%, C APKO Bbl-
paXKeHHOW HEeBPONOrMYECKOW CMMNTOMATMKOM, KOTOPOMY B Moc/e-
Aytolwem BbinosHeHa nostopHan KAC. Y 2 (5,7%) nauneHToB B 3TOT
e nepuog chopmuposanca pecteHos go 45-50%, a TakKe oTMeYeH
1(2,9%) neTanbHbI UCXOA, BOHUKLLMIA B pe3ynbTaTe UHPAPKTa Mu-
oKapaa. 3a nepuog ot 3 fo 4 net 3Haummoe cyxeHune BCA po 70%
6b1710 oTMeyeHo B 1 (2,9%) cnyyae. BbiskMBaeMOCTb 33 BECb NepUos,
HabnioaeHus coctasuna 97,2%.

OTtpanéHHble pe3ynbTtatbl nocne K9A3. B otganéHHOM nepu-
oae nocne K3A3 npocnexeHsl 49 60bHbBIX B MHTEPBasie OT 6 me-
cAues Ao 5 net. B TeyeHue nepsoro roga (12-24 mec.) y 3 (6,1%)
60/1bHbIX 6bINI0 BbIABIEHO TEMOAMHAMUYECKM 3HAUMMOE CYXKeHUe
paHee onepupoBaHHoi BCA. Y 1 (2,0%) nauneHTa cyxeHue npo-
cBeTa apTepumn coctaBuno ao 80%, BCNeACTBME YEro MauueHTy
6b1na BbinonHeHa KAC. Y 2 (4,1%) Apyrvx pecTeHo3bl COCTaBUAM L0
45% 1 50% cooTBeTcTBEHHO. B TeueHue BTOporo roga nocie K9A3
y 1 (2,0%) nauneHTa BbiABAEHA NONHAA OKK/IO3MA ONEepPUPOBaHHOM
BCA, y 3 (6,1%) 60nbHbIX pecTteHo3 cocTaBun Ao 45%. B uutepsane
oT 4 oo 5 net makcumanbHoe cyxeHue BCA cocrasmno go 65% vy 1
(2,0%) naupeHTa n go 45% —y 9 (18,4%) 6onbHbIX. Momumo atoro,
3a AaHHbIM nepuog y 1 naumeHTa passunacb TUA Ha dpoHe pesKoro
nogbvéma Al 1o 220 mm Hg ¢ perpeccom CMMNTOMATUKK B TeYeHne
nepBbIX CYTOK.

B 1abn. 7 v 8 npeacTaBieHbl faHHbIe 06 OCNOXKHEHMAX U YacTo-
Te PecTeHO30B B OTAANEHHOM Nepuoae.
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Thus, the immediate results (up to 7 days) indicate, although
statistically insignificant, quite high safety of CAS, with a lower in-
cidence (14.3%) of total perioperative complications compared
with CEA (28.6%) in patients from the category of high surgical
risk, p>0.05.

Early and late postoperative periods after CAS and CEA.
All 84 patients were followed up in the early postoperative pe-
riod (up to 30 days). The recurrence of neurological symptoms
in the form of dizziness, tinnitus, and periodic increase in blood
pressure occurred in the CAS and CEA groups in 1 (2.9%) and
2 (4.1%) cases, respectively. There was no hemodynamically
significant restenosis on the side of the operated ICA in these
patients.

In the late postoperative follow-up period (up to 6 months),
asymptomatic restenosis up to 50% developed in 1 (2.9%) patient
from the CAS group due to irregular intake of antiaggregants. No
special features were revealed in the CEA group during this ob-
servation period.

Long-term results after CAS. The results of the treatment of
35 patients in the interval from 6 months to 4 years were tracked.
The mean follow-up period was 42+2 months. During the first year
(from 6 to 12 months), 2 (5.7%) patients were represented with
complaints of dizziness, headaches, and a periodic increase in
blood pressure. In both cases, the reason for this was restenosis
of the previously operated ICA up to 65% and 50%, respectively
(according to ultrasound examination). Observation during the sec-
ond year (from 12 to 24 months) revealed no special features. In
the interval from 2 to 3 years, the development of hemodynamical-
ly significant restenosis was noted in 1 (2.9%) patient with arterial
lumen narrowing up to 80%, with pronounced neurological symp-
toms, who subsequently underwent repeated CAS. In 2 (5.7%) pa-
tients during the same period, restenosis reached up to 45-50%,
and 1 (2.9%) patient died due to MI. Over a period of 3 to 4 years,
a significant narrowing of the ICA up to 70% was noted in 1 (2.9%)
case. The survival rate for the entire follow-up period was 97.2%.

Long-term results after CEA. In the long-term period after
CEA, 49 patients were followed up in the interval from 6 months
to 5 years. During the first year (12-24 months), 3 (6.1%) patients
had a hemodynamically significant narrowing of the previously
operated ICA. In 1 (2.0%) patient, the narrowing of the arterial
lumen was up to 80%, as a result of which the patient underwent
CAS. In 2 (4.1%) others, restenoses reached 45% and 50%, re-
spectively. During the second year after CEA, 1 (2.0%) patient had
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Tabnuya 7 OcnoxHeHua 8 omoanéHHom nepuode nocae KAC u K3A3
(6 mec. — 5 nem)

Nowmen /i wc/oses

MHCynbT ¢ neTanbHbiMm Ucxogom / Fatal stroke

MHcynbT 63 netanbHoro ncxoga / Non-fatal stroke
MHbapKT mmnokapaa ¢ netanbHbim nexogom / Fatal Mi
MHbapKT MnoKapaa 6e3 netanbHoro ncxoga / Non-fatal Ml
TUA/TIA

CmepTb BcneacTeue npoumnx 3abonesanHuii / Death due to other diseases

Table 7 Long-term complications after CAS and CEA (6 months - 5 years)

K3A3 / CEA (n=49) p
0 (0.0%) 0 (0.0%)
0 (0.0%) 0 (0.0%)
1(2.8%) 0 (0.0%)
4(11.4%) 6 (12.2%) >0.05
3(2.8%) 2 (4.1%) >0.05
0 (0.0%) 0 (0.0%)

NpumeyaHwe: p — cTaTUCTUYECKaA 3HAYMMOCTb PA3NYMA NOKa3aTeNel Mexay rpynnamu (no TouHomy Kputepuio Guepa)
Note: p — statistical significance of the difference in indicators between groups (according to Fisher's exact test)

Tabauya 8 Yacmoma pazsumus pecmeHo3a BCA 8
omaoanéHHom nepuoode (6 mec. — 5 nem)

CreneHb pecreHo3a

Degree of restenosis LS5 e

25-35% 21 (60.0%)
36-45% 5 (14.3%)
46-55% 4(11.4%)
56-65% 3 (8.6%)
66-75% 1(2.9%)
>75% 1(2.9%)
Okknto3na / Occlusion 0 (0.0%)

Table 8 The incidence of restenosis of the ICA in the long-term
period (6 months - 5 years)

K3A3 / CEA (n=49) p
33 (67.3%) >0.05
10 (20.4%) >0.05*
3(6.1%) >0.05*
1(2.0%) >0.05*
0 (0.0%)
1(2.0%) >0.05*
1(2.0%)

NpumeyaHwe: p — CTaTUCTUYECKasA 3HAYMMOCTb Pa3INYMA NOKasaTenei Mexay rpynnamu (no Kputepuio X2, * — no To4HoMy Kputepuio duiepa)
Note: p — statistical significance of the difference in indicators between groups (by the x? test, * — by Fisher's exact test)

Kak cneayet u3 1abn. 7 v 8, cTaTUCTMYECKM 3HAUMMBIX Pa3/u-
UM MeXAy rpynnamu B OTAANEHHOM Mepuofe He BbIABIEHO, YTO
NOATBEPKAAET BbICOKY0 3PEKTUBHOCTL M He3onacHoCTb 06omx
meTog0B (KAC 1 K3A3) B neyeHUMM NaATONOMMM COHHbLIX apTepuid y
60/1bHbIX C BbICOKMM XMPYPTUYECKUM PUCKOM.

OBCYXXAEHUE

OAHUM W3 TPO3HbIX BMAOB OCTPOrO HApyLIEHUA MO3rOBOrO
KpoBoobpalueHua (OHMK) aBnseTcs MWEMUYECKUIA UHCYALT, KOTO-
pbll 3aHUMAET TPEeTbe MECTO B CTPYKTYpe 0bLLel 1eTalbHOCTH, YCTY-
nas /Wb CMEPTU OT ULIEMUYECKON DBONe3HU cepala v OHKONOTYU-
yeckux 3abonesaHuit [1, 3, 6]. B 3KOHOMMYECKM PA3BUTbIX CTPaHaX
npoueHT netanbHocT oT OHMK coctasnset ot 12 1o 30% o1 obuiero
yncna CMepTeid, rae OCHOBHOM NPUUYMHOMN PA3BUTUA ULLIEMUYECKOTO
MHCYNbTa B 6ONbLIMHCTBE CNYYaEB ABAAETCA MMEHHO aTepoCKaepos.
Mpy 3TOM HagO OTMETUTD, YTO KCTPAKPaHUanbHoe nopaxeHme BCA
BcTpeyatotca B 70% cnyyaes, a 9-10% cnyyaeB aTepocknepos nopa-
’KaeT MHTPaKpaHMWaibHble OTAeNbl COHHbIX apTepuii [1, 3].

OueBUAHO, YTO MPU XMPYPTUYECKOM NI€YEHUU aTepPOCKIepo-
3a COHHbIX apTepui pUcK Bo3HMKHOBeHMA OHMK cHukaeTca B He-
CKO/NIbKO Pa3 U, ecTeCTBEHHO, NPOrHO3 CTAaHOBUTCA 6AaronpUATHbIM.
Bmecte ¢ Tem, aHrMonnacTMKa cO CTEHTMPOBAHMEM B HacToAliee
BPEMSA ABNAETCA PeasibHON anbTepHATUBOM OTKPLITOMY MeToay Xu-
pypruyeckoro BmeLLaTeNbCTBa. [JokasaTenbcTBa Toro, Yto oba me-
Toga (KAC n KDA3) nmetoT 0gMHAKOBO BbICOKYO 3QOEKTUBHOCTL U
6e30MacHOCTb B JIEYEHUM aTePOCKAepO3a COHHbIX apTepuit bblan
npeAcTaB/eHbl e B NPOLIOM CTONETUM B KPYMHOMACLUTabHbIX U
PaHAOMM3UPOBAHHLIX UcCneaoBaHusaAXx [1, 3, 8, 9].

Hanpumep, vccnepgosanme CREST (Carotid Revascularization
Endarterectomy Versus Stenting Trial), B KoTopom y4acTtBoBanum 117
knnHuk CLUA v KaHagp!, nokasano npenmywectso KAC nepeg K9A3
no obLiemy KOMYeCTBY TaKUX MOKasaTenel, Kak MHPAPKT MUOKap-

complete occlusion of the operated ICA, and 3 (6.1%) patients
developed restenosis up to 45%. In the interval from 4 to 5 years,
the maximum narrowing of the ICA was up to 65% in 1 (2.0%)
patient and up to 45% in 9 (18.4%) patients. In addition, during
this period, 1 patient developed TIA against the background of a
sharp increase of blood pressure to 220 mm Hg with regression
of symptoms during the first day.

Tables 7 and 8 present data on complications and the fre-
quency of restenoses in the long-term period.

As follows from Tables 7 and 8, there were no statistically
significant differences between groups in the long-term period,
which confirms the high efficiency and safety of both methods
(CAS and CEA) in treatment of carotid artery pathology in patients
with high surgical risk.

DISCUSSION

One of the severe types of acute cerebrovascular accident
is ischemic stroke, which ranks third in the structure of total mor-
tality, and second to death from CAD and cancer [1, 3, 6]. In eco-
nomically developed countries, the mortality rate from stroke is
from 12 to 30% of the total number of deaths, where the main
cause of ischemic stroke in most cases is atherosclerosis. It should
be noted that extracranial lesions of the ICA occur in 70% of cas-
es, and in 9-10% of cases atherosclerosis affects the intracranial
parts of the carotid arteries [1, 3].

Obviously, during the surgical treatment of atherosclerosis
of the carotid arteries, the risk of stroke decreases several times,
and, naturally, the prognosis becomes favorable. At the same
time, angioplasty with stenting currently becomes a real alterna-
tive to open surgical intervention. Evidence that both methods
(CAS and CEA) have equally high efficacy and safety in the treat-
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[a, VHCYNbT U cMepTb 3a 30-gHeBHbIM Nepuog nocae Xupypruye-
cKkoro Bmewatenbctsa — 4,3% n 5,1% 8 nonb3y KAC. B otganéHHom
nepuoae HabnoaeHua (4o 5 NeT) yactoTa pa3BUTMA UHCYALTA Nocae
KAC coctasuna B 8,2% npotus 6,7% nocne K3A3. B nccnegosaHum
TaKKe OblJI0 OTMEYEHO B/IMSHUE BO3PACTHOrO GpaKTopa: TaK, CTEHTU-
poBaHMe OKa3anocb Hanbonee 3GGEKTUBHLIM Yy NALUEHTOB MONOKE
69 nert, a KSA3 — crapwe 70 net. OgHMM M3 NAKOCOB UCCNEA0BAHUA
CREST ABAANOCH TO, YTO B UCCNEA0BAHMM Y4aCTBOBAAM KaK Hebonb-
LME, TaK M KPYMHbIE KAMHWUKM, KaK YacTHbIE, TaK U rOCyAapCTBEHHblE
[10].

3¢ dektnBHOCTb KAC y 60/bHBIX C BbICOKMM puckom KIAI
bblna HarNAQHO MoKasaHa B wuccnegosBaHum SAPPHIRE (Stenting
and Angioplasty with Protection in Patients at High Risk for
Endarterectomy), rge yuyactsoBanu 29 knamuuk CLUA. WccnepgoBaHue
nokasano asHoe npeumyltectso KAC Hag KSAD no nokasatenam
UHdaPKT/MHCYNbT/cMepTb B nepuoge Ao 12 mecaues: 13% npu KAC
npotus 20,4% npu KA. 3a 30-gHeBHbIV nepuog HabnogeHus Te
e nokasaTenu coctasuan 2,1% npotvs 9,3% B nonb3y KAC [11].

Hanbonbluee KonmMuyectBo ocnoxHeHuit nocne KAC 6bino
BblsiBNeHO B uccnegoBaHuax SPACE (Stent-Protected Angioplasty
versus Carotid Endarterectomy in symptomatic patients) u EVA-
3S (Endarterectomy versus Stenting in Patients with Symptomatic
Severe Carotid Stenosis). OCHOBHbIM HEA0CTAaTKOM AaHHbIX UCCNea0-
BaHWI ABNANOCH TO, YTO ONEPATOPLI, BbINOJHABLUME XMPYPrUYECKOe
BMELLATE/NIbCTBO, UMESIM HEBONBLLIOK OMNbIT U OrPaHUYEHHBIV BbIGOP
MHCTpyMeHTapua [12].

3AKNIOYEHUE

AHanu3 HenocpeacTBeHHbIX pe3ynbratoB KAC n K3A3 nokasan,
XOTA W CTAaTUCTUYECKM HE3HaYMMble, HO 3aMeTHble MpenmyLLecTBa
NepBOro MeToAa B OTHOLEHMWU CYMMaPHOM YacToTbl nepuonepawm-
OHHbIX OCNOXKHeHMi (14,3% npoTus 28,6%, p>0,05) y 6OAbHbIX U3 Ka-
TEropumn BbICOKOTO XMPYPrMYecKoro pucka. Mo OCHOBHbIM KpUtepu-
AM OTAANEHHbIX Pe3y/NbTaToB 2 METOAMK CTAaTUCTUYECKM 3HAUUMOTO
PACXOXOEHUA TaKKe HE OTMEYEHO, YTO MO3BO/AET PAacCMaTPUBaTb
3HL0BACKYNAPHbLIN METOA, NeYEHUA B KAYecTBe a/ibTepHaATMBbI Tpa-
AVLMOHHOMY XMPYPruYeckomy.

ment of carotid atherosclerosis was presented in the last century
in large-scale and randomized trials [1, 3, 8, 9].

For example, the CREST study (Carotid Revascularization
Endarterectomy Versus Stenting Trial), which involved 117 clinics
in the United States and Canada, showed the advantage of CAS
over CEA in terms of the total number of indicators such as Ml,
stroke, and death over a 30-day period after surgical intervention
(4.3% and 5.1% respectively in favor of CAS). In the long-term fol-
low-up period (up to 5 years), the incidence of stroke after CAS
was 8.2% versus 6.7% after CEA. The study also noted the influ-
ence of the age factor: for example, stenting was most effective
in patients younger than 69 years, and CEA was more effective in
patients older than 70 years. One of the advantages of the CREST
study was that both small and large clinics, private and public,
participated in the study [10].

The effectiveness of CAS in patients with a high risk of CEA
was clearly shown in the SAPPHIRE study (Stenting and Angioplas-
ty with Protection in Patients at High Risk for Endarterectomy),
which involved 29 US clinics. The study showed a clear advantage
of CAS over CEA in terms of heart attack/stroke/death in the peri-
od of up to 12 months: 13% for CAS versus 20.4% for CEA. During
the 30-day follow-up period, the same indicators were 2.1% ver-
sus 9.3% in favor of CAS [11].

The greatest number of complications after CAS was found
in the SPACE (Stent-Protected Angioplasty versus Carotid Endar-
terectomy in symptomatic patients) and EVA-3S (Endarterectomy
versus Stenting in Patients with Symptomatic Severe Carotid Ste-
nosis) studies. The main disadvantage of these studies was that
the surgeons who performed the surgery had little experience
and a limited choice of instruments [12].

CONCLUSION

Analysis of the immediate results of CAS and CEA showed,
although statistically insignificant, noticeable advantages of the
first method in the overall frequency of perioperative compli-
cations (14.3% vs. 28.6%, p>0.05) in patients from the category
of high surgical risk. According to the main criteria of long-term
results of the two methods, there was also no statistically signif-
icant difference, which allowed us to consider the endovascular
method of treatment as an alternative to the traditional surgical
technique.
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BAVISITHUE ITETIITUAA AKTT, ,-PRO-GLY-PRO HA CITEKTPA/IbHBIE ITOKA3ATEAN
BAPVABEABHOCTIN CEPAEYHOTI'O PUTMA KPBIC BYICTAP B YCAOBMSIX
OUBNYECKON HATI'PY3KIN (IMMAOTHOE NCCAEAOBAHME)

B.H. KOPOBOBA, A.O. BOPBY/1b, '1.1. BOGBIHIIEB

Kadeapa nmatopusuoaornu, H/M obimeit matoaoruu, Kypcknit rocyaapcrBeHHblil MeAutimHcKmit yuusepceuret, Kypek, Poceniickas ®egepariist

Lienb: nsyyeHune BAnAHNA Nnentnaa AKTI’H—Pro—Gly—Pro Ha CNeKTpanbHble NoKasaTenn BapmabenbHoOCTH cepaedHoro putma (BCP) Kpbic Buctap B ycno-
BMAX KPATKOBPEMEHHOM GU3NYECKOW HarpysKu.

Marepuan u metoapl: 1cCNeA0BaHME BbINONHEHO Ha 48 Kpbicax Buctap. B uccnegosaHuu ucnonbsosanca AKTT -MIT, KOTOpbIV BBOAMACA Nabo-
PaTOPHbLIM MBOTHBIM BHYTPMBPIOWMHHO B A03ax 5, 50 1 500 MKr/Kr (3 rpynnbl KPbiC COOTBETCTBEHHO) OAHOKPaTHO B 06bEMe 1 ma/kr. B rpynne
KOHTPONA KMBOTHbIM BBOAM/CA GU3NONOTMYECKUIA PAcTBOP B TOM e 06bEMme. BCP perncTpmpoBanachk Npy nomoLum komnaekca «dusunobent 2.5.1»
(Heipobotukc, Poccus). AHanms BCP npoBoguaca no cnektpanbHbiM nokasatenam: TP, HF (mc?, %), (mc?, %), VLF (mc?, %), LF/HF, IC. BbinonHanucs
yeTblpe 3anMcK KapanocurHana: 1 — nocne aganTauum K yCTpoicTay, 2 —yepes 15 myuHyT nocne BBeaeHUA Nentnaa, 3 — nocne GuU3nyeckom Harpyskm
(2-MUHYTHBbIV Ber Ha Tpeammne), 4 — nocne 15-MUHYTHOTO OTAbIXa.

PesynbTaTbl: aHaNN3 UCXOAHbIX 3HaYeHUI NoKasaTenelt BCP no3BomA yCTaHOBUTb CMeLLLEHNE CNEKTPAsIbHbIX XapaKTePUCTUK B cTOpOoHY VLF-komno-
HEHTa B Uccnesyembix rpynnax. Pusmnyeckan akTMBHOCTb B rpynne KOHTPOAA Bbl3biBana yseandyeHne mowHoctn HF, LF n VLF, ogHako mMx npoueHTHOe
cooTHowweHue VLF>LF>HF He u3sMeHAN0oCb Ha Bcex 3Tanax uccnefosaHuna. O4HOKpaTHOe BHYTPUBPIOWMHHOE BBEAEHWE NenTuaa AKTT, MM B pose 5
MKr/KF CTabuAM3MPOBano Ha MCXOAHOM YPOBHe BeNnuMHbI napameTtpos BCP. BeegeHune nentuaa B gose 50 MKr/Kr u ymepeHHas GuU3nyeckan akTus-
HOCTb COMPOBOXAANNCh yBennyeHmem mowHoctu HF  LF no cpaBHeHMto ¢ McxogHbIM ypoBHeM. [poLLeHTHOE COOTHOLEHME YaCTOTHbIX KOMMOHEHTOB
nocne ¢pusmnyeckom Harpyskm 6bino: LF>VLF>HF, a B BocctaHoBuTenbHOM nepuoge — VLF>LF>HF. Mocne BBegeHusa nentuaa 8 Aose 500 MKr/Kr oTmedeHo
ysennyenue HF n LF, nepepacnpeaeneHne 4actoTHbIx KomnoHeHTos LF>HF>VLF. B nepnog BoccTaHOBAEHUA YCTaHOBNEHO cHMXeHne HF, BoccTaHOB-
NleHne NPOLEHTHOrO COOTHOLLEHUA YACTOTHbIX Nokasateneit VLF>LF>HF, ysenanuenue LF/HF v IC.

3akntoueHue: nposeaéHHoe nccnesosaqve addextos nentuaa AKTI MM Ha BCP y Kpbic BucTap nokasano, 4To o4HOKpaTHoe BHYTPUOPIOWMHHOE
BBeZeHMWe B 403e 5 MKI/Kr cnocobCcTByeT agantaum 1abopaTopHbIX }KUBOTHbIX K GU3MUECKOIN Harpy3Ke 3a CYET aKTUBALLMM HAACErMEHTAPHbIX CTPYK-
TYp, a B #o3ax 50 1 500 MKr/Kr — NPEeMMyLLECTBEHHON aKTUBALMK Nepudepryeckmx OTAEN0B CUMNATUYECKOW M NapacMMNaTUYeCcKoi BeretaTusHOM
cUCTEMBI.

Kntouesble cnosa: AKTT, 679—Pro—GIy—Pro, 8apuabenbHOCMb cepde4yHo20 PUMMA, hu3u4ecKas Hazpy3Ka, Kpbicbl Bucmap, cnekmpasnsHeie nokasamenu

Ana yutuposaHua: Kopobosa BH, Bopsynb AO, bobbiHues UWN. BauaHue nentuaa AKTP, -Pro-Gly-Pro Ha cnektpanbHble nokasatenu BapuabenbHo-
CTU CEpAeYHOro PUTMA KpbiC BMCTap B ycnoBMAX GU3NYECKOW Harpysku (mmaoTHoe mccnegosaHue). BecmHuk AsuyeHHsl. 2023;25(1):71-83. https://doi.

org/10.25005/2074-0581-2023-25-1-71-83

EFFECT OF ACTH_-PRO-GLY-PRO PEPTIDE ON SPECTRAL PARAMETERS OF HEART
RATE VARIABILITY IN WISTAR RATS DURING PHYSICAL EXERTION
(PILOT STUDY)

V.N. KOROBOVA, A.O. VORVUL, L.I. BOBYNTSEV

Department of Pathophysiology, Research Institute of General Pathology, Kursk State Medical University, Kursk, Russian Federation

Objective: To study the effect of the ACTH, -Pro-Gly-Pro peptide (ACTH, -PGP) on the spectral parameters of heart rate variability (HRV) in Wistar rats
during short-term exercise.

Methods: The study involved 48 Wistar rats. ACTH, -PGP was once administered to the animals intraperitoneally at doses of 5, 50, and 500 ug/kg (3
groups of animals) in a volume of 1 ml/kg. Animals of the control group were injected with normal saline in an equivalent volume. Each group included
6 males and 6 females. HRV indicators were recorded using the Physiobelt 2.5.1 complex (Neurobotics, Russia). HRV analysis was performed by spectral
parameters: total power of the spectrum of HRV (TP), the total power of the high-frequency component (HF) (ms?, %), the total power of the low-
frequency component (LF) (ms?, %), the total power of the very low-frequency component (VLF) (ms?, %), LF/HF ratio (LF/HF), index of centralization
(IC). The cardio signal was recorded 4 times: 1 — after adaptation to the device; 2 — 15 minutes after the injection of the peptide; 3 — after physical
activity (2-minute treadmill run), and 4 — after a 15-minute rest.

Results: An analysis of the initial values of the HRV indicators made it possible to establish a shift in the spectral characteristics toward the VLF
component in the studied groups. Physical activity in the control group caused an increase in the power of HF, LF, and VLF, however, their ratio
(VLF>LF>HF) did not change at all stages of the study. A single intraperitoneal injection of the ACTH_ -PGP peptide at a dose of 5 pg/kg stabilized the
HRV parameters at the initial level. The administration of the peptide at a dose of 50 pg/kg and moderate physical activity were accompanied by an
increase in the power of HF and LF compared to the initial level. The percentage of frequency components after the exercise was LF>VLF>HF, and in the
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recovery period, it became VLF>LF>HF. After the administration of the peptide at a dose of 500 pg/kg, an increase in HF and LF, and a redistribution of
the frequency components toward LF>HF>VLF were noted. During the recovery period, a decrease in HF, restoration of the percentage of frequency

indicators VLF>LF>HF, and an increase in LF/HF and IC were found.

Conclusion: A study of the effects of the ACTH, ,-PGP peptide on HRV in Wistar rats showed that a single intraperitoneal injection at a dose of 5 pg/kg
promotes adaptation of laboratory animals to physical activity due to the activation of suprasegmental structures, and at doses of 50 and 500 pg/kg —
predominant activation of the peripheral segments of the sympathetic and parasympathetic autonomic systems.

Keywords: ACTH, -Pro-Gly-Pro, heart rate variability, physical activity, Wistar rats, spectral parameters

For citation: Korobova VN, Vorvul AO, Bobyntsev Il. Vliyanie peptida AKTG_ -Pro-Gly-Pro na spektral'nye pokazateli variabel'nosti serdechnogo ritma krys Vistar
v usloviyakh fizicheskoy nagruzki (pilotnoe issledovanie) [Effect of ACTH, ,-Pro-Gly-Pro peptide on spectral parameters of heart rate variability in Wistar rats during
physical exertion (pilot study)]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(1):71-83. https://doi.org/10.25005/2074-0581-2023-25-1-71-83

BBEOQEHMUE

PerynatopHble nentuabl ABAATCA BMONOTMYECKM aKTUBHbI-
MU BellecTBaMM, 061aJaoWMMK LUMPOKUM CNeKTpom buonoruye-
CKUX U dusnonornyeckmux apdeKToB, KOTOpbie MOryT BbITb peanu-
30BaHbl KaK Ha yPOBHE OTAENbHOMN KNETKM, TaK M Ha TKaHesom u/
WU OPraHHOM ypOBHAX. bonbLwoi nHTepec NpeacTaBnAoT N-KOH-
LleBble aHANOMM aPEHOKOPTMKOTPOMNHOrO ropmoHa (AKTT), npeu-
MYLLECTBOM KOTOPbIX ABAAETCA OTCYTCTBME FOPMOHA/IbHOW aKTUB-
Hoctu [1]. Hanbonee n3y4eHHbIM NpeacTaBUTENEN LaHHOW rpynMnbl
nenTugos asnaetcs nentug AKTT, -Pro-Gly-Pro (cemakc), koTopblit
npeacrasaseT cobolt nenTMAHy nocnefosaTenbHocTb Met-Glu-
His-Phe, cooTBeTtcTBytoLLyto y4acTKy AKTT oT 4 10 7 aMUHOKMCNOT-
HOrO OCTaTKOB, 3aLMILEHHYIO OT AEWCTBMA KapbokcunenTmaas c
MOMOLLbIO NPUCOeMHEHNA K eé C-KOHLY runponunHa Pro-Gly-Pro
(Mrn) [1]. YcTaHoBANEHO, YTO OH OKa3bIBAaET BAUAHME HAa YPOBEHb
TPEBOXHOCTW, AENPeccuMmn, KOTHUTUBHYIO aKTUMBHOCTb U HBonesyio
YyBCTBUTENbHOCTb, @ TaKXe MOBbIIAET aAanTaLluoHHbIE BO3MOXK-
HOCTU KaK Npu OAHOKPATHOM, TaK M NMPU KypcoBOM BBeaeHuu [1].
MoKa3aHo, YTO CeMaKC OKa3blBaeT AeNCTBME Ha BEreTaTUBHYIO pe-
rynaumio y 1abopaTopHbIX }KMBOTHbIX [2].

CTPYKTYPHO 1 GYHKUMOHANbHO poacTeeHHbim AKTT, -NIM
nentuaom asnsetca AKTI, -MIM. NocnegosatensbHocTb His-Phe-Arg-
Trp (AKTI6-9) sBnsetca akTUBHbIM LeHTpom AKTI, B3aumogencTsy-
towmm co MCIR, MC3R 1 MC4R [3]. AKTT_-NIM obnagaet wupo-
KMM CMEKTPOM HEMPOTPOMNHbLIX 3GPEKTOB M B CONOCTABUMBIX A03aX
npossnset 6onee BbIPAXKEHHYIO, Yem AKTT, -MrT, aKkTveHoOCTL B
OTHOLLEHWUN TPEBOXHBIX U AENPECCUBHbBIX PeaKLMid, BbIPaboTKM 1
KOHCONMAAUMM YCNOBHbIX pednekcos, 60eBOV YyBCTBUTENBHO-
¢t [4-6]. NMpKn 3TOM, HECMOTPA Ha LMPOKYHO U3YYEHHOCTb BAWUAHMA
nentuaa Ha GyHKLUMOHUPOBAHWE COMATUYECKON HEPBHOM CUCTEMBI,
€ro BAWAHWE Ha BEreTaTUBHYIO PeryaaLuio opraHn3ma uccnesoBaHo
HeZocTaToyHO. KocBeHHO 06 3ddeKTax nenTuga Ha BEretaTuBHYHO
CUCTEMY MOXKHO CYAWTb MO €ero AeWCTBMIO Ha KULIEYHO-MO3T0BYHO
0Cb B YC/I0BUAX XPOHMYECKOTO cTpecca [7], T.K. OfLHUM U3 OCHOBHbIX
nyTei KOMMYHUKaLMN MEXAY HEPBHOW CUCTEMOM U XKenya04HO-KH-
LEeYHbIM TPAKTOM ABNAETCA BAyXKAAOWMIA HepB. [8]. B cBA3N € 3TUM,
npeacTasaset coboi MHTepec nposeaeHMe UccnenoBaHua addek-
108 AKTI_ -MIT Ha BEreTaTMBHYIO PErynaumMio, U3yyeHne KOTopon
BO3MOHO NOCpeacTBOM aHanu3a BCP [9].

LLENb UCCNEAOBAHMUA

Wsyuenne eausHua nentuga AKTI, -Pro-Gly-Pro Ha crek-
TpanbHble NokasaTenu BCP Kpbic Buctap B ycnoBUAxX KpaTKOBpPeMeH-
HOM PpU3NYECKOM Harpy3KM.
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INTRODUCTION

Regulatory peptides are biologically active substances with
a wide range of biological and physiological effects that can be
realized both at the level of an individual cell and at the tissue
and/or organ levels. Of great interest are N-terminal analogs of
adrenocorticotropic hormone (ACTH), the advantage of which is
the absence of hormonal activity [1]. The most studied represen-
tative of this group is the ACTH, -Pro-Gly-Pro (Semax) peptide,
which is a Met-Glu-His-Phe peptide sequence corresponding
to the ACTH region from 4 to 7 amino acid residues, protected
from the action of carboxypeptidases by attachment of glyproline
Pro-Gly-Pro (PGP) to its C-terminus [1]. Its effect on the level of
anxiety, depression, cognitive activity, and pain sensitivity, was
demonstrated, it also increases adaptive capabilities both with a
single and course administration [1]. Semax has been shown to
have an effect on autonomic regulation in laboratory animals [2].

ACTH, -PGP is peptide structurally and functionally related
to ACTH, -PGP. The His-Phe-Arg-Trp sequence (ACTH_,) is the
active center of ACTH, which interacts with MC1R, MC3R, and
MCA4R [3]. ACTH,-PGP has a wide range of neurotropic effects
and, in comparable doses, exhibits more pronounced activity
than ACTH, -PGP in relation to anxiety and depressive reactions,
the development and consolidation of conditioned reflexes, and
pain sensitivity [4-6]. At the same time, despite the extensive
study of the effect of the peptide on the functioning of the somat-
ic nervous system, its effect on the autonomic regulation of the
body has not been studied enough. Indirectly, the effects of the
peptide on the autonomous system can be assessed by its action
on the entero-cerebral axis under conditions of chronic stress [7].
One of the main ways of communication between the nervous
system and the gastrointestinal tract is provided by the vagus
nerve [8]. In this regard, it is of interest to investigate the effects
of ACTH_-PGP on autonomic regulation, the study of which is
possible through the analysis of HRV [9].

PURPOSE OF THE STUDY

Study of the effect of the ACTH, ,-Pro-Gly-Pro peptide on the
spectral parameters of HRV in Wistar rats after a short-term ex-
ercise.

METHODS

The study was performed on 48 Wistar rats (24 males and
24 females) weighing 250-300 g at the age of 5-6 months, ob-
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MATEPUAN U METOAbI

MccnenoBaHue BbINoNHEHO Ha 48 Kpbicax Buctap (24 camua u
24 camkm) maccoii 250-300 r B Bo3pacTe 5-6 mecALeB, MONYYEHHbIX
13 SPF-suBapua UHctutyTa untonormm un reHetnkn CO PAH. Hwusot-
Hble COAEPKaNNCh B NACTUKOBbIX KNETKaX Npu TemnepaTtype BO3ay-
xa 22+2°C, cBeTOBOM pekume 12 yacos — cBeT, 12 4acoB — TEMHOTA
co cBOBOAHbIM LOCTYNOM K TpaHyIMPOBAHHOMY KOpMY M Boge. B
Kaxk oW Knetke 66110 no 4-5 ogHomnonbix ocobei. Bce akcnepumeH-
Tbl BbINONHANUCL B COOTBETCTBMM C HauMOHanbHbIM CTaHAAPTOM
P® MOCT P-53434-2009 «MpuHUMNbl Hagnexalein nabopaTopHom
npakTKkm», NMprkasom MuHsapasa PP o1 01.04.2016 . N2 199H «O6
YTBEPXKAEHUN NPABUA Hag/exallel 1abopaTopHON MPaKTUKUY K
Esponeitckoit KoHBeHuum Directive 2010/63/EU 1 6bian 0g06peHbi
PernoHanbHbIM 3TUHECKMM KOMUTETOM Npu KypcKOM rocyaapcTBeH-
HOM MeAMLMHCKOM yH1BepcuTeTe (npoTtokon Ne 1 ot 17.02.2022r.).

MokasaTenn BapnabenbHOCTM pPUTMA Cepala PerncTpyMposa-
JMCb NPU NMOMOLLM NPOrPaMMHO-annapaTHOro Komnaekca «®usmo-
6ent 2.5.1» (HelipoboTuKc, Poccua), KOTopbli GUKCMPOBANCA Ha K-
BOTHOM NOCPEACTBOM XKWU/eTa U NO3BONAN COXPAHATL BO3MOMXHOCTb
cB06OAHOrO nepemeLLeHna Kpbicbl. a8 afanTaumum XUBOTHOTO K
[JaHHOM MeToAMKe [0 Hayana 3KCMepMMEHTA KpbicaM NPOBOAMAM
NPOoO6HbIe 3aMMCK AIMTENBHOCTBIO 5 MUHYT 3 pasa B HeZento. AHanus
BCP npoBoauaca no cnekTpanbHbIM Nokasatenam: TP — cymmapHas
MOLWLHOCTb cnekTpa BCP, HF (Mc?) — cymmapHas MOLLHOCTb BbICO-
KOYacTOTHOrO KomnoHeHTa BCP, LF (Mc?) — cymmapHas MOLLHOCTb
HM3KOYaCTOTHOrO KomnoHeHTa BCP, VLF (Mc?) — cymmapHaa mou-
HOCTb 04€Hb HM3KOYACTOTHOro KomnoHeHTa BCP, HF (%) — MoLHOCTb
CNEKTPa BbICOKOYACTOTHOIO KOMMOHEHTA BapuabenbHoctTM B % oOT
CYMMapHOM MOLUHOCTU KonebaHuit, LF (%) — mowHOCTb cnekTpa
HWM3KOYACTOTHOIO KOMMNOHEHTA BapuabenbHOCTH B % OT CymMapHOM
MOLLHOCTK KonebaHuid, VLF (%) — MOLHOCTb CNeKTpa O4YeHb HIU3KO-
4aCTOTHOrO KOMMNOHEHTA BapMabenbHOCTU B % OT CYMMapHOM MOLLL-
HocTn KonebaHuit, LF/HF — nHAeKc BarocMMnaTMyeckoro B3aumo-
aevicteus, IC — nHaeke ueHTpanmsauum [10, 11].

B nccnepgoBaHuKM ncnonb3osanca AKTFG_Q—I'IFI'I, CUHTE3UpPOBaH-
HbIVi B UIHCTUTYTEe MonekynapHoi reHeTukn HULL «KypuaToBCKuiA UH-
ctutyT». MNepea Ucnonb3oBaHNEM NENTUA pacTBopancsa B Gusmono-
TMYECKOM PacTBOpPE W BBOAM/ICA BHYTPUOPIOWMHHO NabopaTopHbIM
MMBOTHbIM B A403aX 5, 50 1 500 MKr/Kr 0fiHOKPaTHO B 06bEME 1 MA/KT.
KUBOTHBIM KOHTPO/IbHOW TPynnbl BBOAMACA GU3NONOrMYECKUI pac-
TBOP B 3KBMBA/NIEHTHOM 06béMe. Kaxpas rpynna BkAoYana 6 cam-
LLOB 1 6 CAaMOK.

JKcnepuMMeHTbl BbINONHAANCL B AHeBHoe Bpema, ¢ 9 go 15
yacos. lMepsan 3anucb (3anucb 1) KapaMocurHana HauyMHanacb no-
cne 15 MMHYTHOW aganTauuu Kpbicbl K ycTpoictey ®usnobent B
YCNOBUAX YMUCTOMN NYCTOW NMAACTUKOBOWM KNETKM aHaNOrMYHOW TOW,
B KOTOPOM WMCXOA4HO COAEPMKANUCh KMBOTHbIE. [lanee *KMBOTHOMY
BHYTPUOPIOIWIMHHO BBOAMACA NenTua/du3noNorMyeckuin pacTsop,
1 yepes 15 MUHYT NPOBOAMAACH 3aMUCh KapAMOCUTHana (3anuchb 2).
3aTem Kpbice gaBanacb GpU3nyecKas Harpyska, Kotopas co3gasanach
C NoMoLLbO ABYXMUHYTHOrO 6era Ha Tpegmune (Treadmill LES710,
Panlab, Spain) co ckopocTbto 15 M/MUH, yron HaknoHa 6erosoit go-
POXKKM cocTaBun 15°. Cpasy nocne 3aBeplueHns bera perucTpupo-
Basica JKI-cuMrHan *KMBOTHOTO (3anuce 3); nocieHee BO3BPaLLanoch
B K/IETKY, B KOTOPOI NPOBOAMAACh afanTaLms XKUBOTHOTO, U Yepes
15 MUHYT oTAbIXa BbINOAHANACL YeTBEPTaA 3anNnch (3anuch 4).

CraTucTMueckas 06paboTKa pesynbTaToB NPOBeAeHa C UCMONb-
30BaHMeMm nporpammsl Statistica 13 (TIBCO Software Inc., USA), a
TaKKe fA3blka nporpammupoBaHua R v.4.1.0 B MHTErpMpoBaHHOM
cpegne paspabotkm RStudio Desktop v. 1.4.1717 (RStudio, PBC, USA).

tained from the SPF animal house of the Institute of Cytology and
Genetics, Siberian Branch, Russian Academy of Sciences. The an-
imals were kept in plastic cages at an air temperature of 22+2°C,
in a 24-h light-dark (LD) cycle (LD 12:12), with free access to gran-
ulated food and water. Each cage contained 4-5 animals of the
same sex. All experiments were carried out in accordance with
the National Standard of the Russian Federation GOST R-53434-
2009 "Principles of Good Laboratory Practice", Order of the Min-
istry of Health of the Russian Federation of April 1, 2016 No. 199n
"On Approval of the Rules of Good Laboratory Practice" and Eu-
ropean Convention Directive 2010/63/EU, and were approved by
the Regional Ethics Committee at the Kursk State Medical Univer-
sity (protocol No. 1 dated February 17, 2022).

HRV indicators were recorded using the Physiobelt 2.5.1
software and hardware complex (Neurobotics, Russia), which
was fixed on the animal with a vest and allowed the rat to move
freely. For the adaptation to this device, before the start of the
experiment, rats were subjected to test recordings for 5 minutes
3 times a week. The analysis of HRV was carried out according to
spectral parameters: TP is the total power of the HRV spectrum,
HF (ms?) is the total power of the high-frequency component of
HRV, LF (ms?) is the total power of the low-frequency component
of HRV, VLF (ms?) is the total power of the very low-frequency
component of HRV, HF (%) is the power of the spectrum of the
high-frequency component of the variability in % of the total
power of the oscillations, LF (%) is the power of the spectrum of
the low-frequency component of the variability in % of the total
power of the oscillations, VLF (%) is the power of the spectrum of
the very low-frequency component of the variability in % of the
total power fluctuations, LF/HF — index of vagosympathetic inter-
action, IC — index of centralization [10, 11].

The study used ACTH, -PGP, synthesized at the Institute of
Molecular Genetics, National Research Center "Kurchatov Insti-
tute". Before use, the peptide was dissolved in normal saline and
administered intraperitoneally to laboratory animals at doses of
5, 50, and 500 pg/kg once in a volume of 1 ml/kg. Animals of the
control group were injected with normal saline in an equivalent
volume. Each group included 6 males and 6 females.

The experiments were carried out in the daytime, from 9 am
to 3 pm. The first recording (record 1) of the cardiac signal started
after 15 minutes of adaptation of the rat to the Physiobelt device
in a clean empty plastic cage similar to the one in which the an-
imals were initially kept. Next, the animal was intraperitoneally
injected with a peptide/normal saline, and after 15 minutes, the
cardio signal was recorded (record 2). Then the rat was exposed
to a two-minute run on a treadmill (Treadmill LE8710, Panlab,
Spain) at a speed of 15 m/min, the angle of the treadmill was 15°.
Immediately after the end of the exercise, the animal's ECG sig-
nal was recorded (record 3); the rat was returned to the cage in
which the animal was resting, and after 15 minutes of rest, the
fourth recording was performed (record 4).

The results were statistically processed using the Statistica
13 software (TIBCO Software Inc., USA), with the programming
language R v.4.1.0 in the integrated development environment
RStudio Desktop v. 1.4.1717 (RStudio, PBC, USA). The data ob-
tained were presented as mean and standard deviation (MSD).
The significance of differences was determined using the Kru-
skal-Wallis test (KWT) with Dunn's post hoc test (for unpaired
samples) and Friedman's test with post hoc comparisons using
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MonyyeHHble AaHHble NPEACTaBNEHbl B BUAE CPEAHEr0 3HauYeHus
W CTaHZAPTHOro OTKAOHEeHWUs (M1SD). CTaTuCTMYecKaa 3HaYMMOCTb
pasnnMuniA onpeaensnack C NOMOLLbI0 Kputepusa Kpyckana-Yonnuca
(KWT) ¢ anoctepuopHbim TecTom [aHHa (ana HenapHbiX BbIGOPOK)
N Kputeprem OpuamaHa ¢ anoCTepPUOPHbIMU CPaBHEHMAMM C ano-
CTepuopHbIM TecTom KoHoBepa (417 napHbIx BbIGOPOK). Pasnnums
CYMTANUCH CTAaTUCTUYECKM 3HaUMMbImK npu p<0,05.

PE3YNbLTATbI U UX OBCYXKOEHUE

Mpv aHanu3e MCXOAHbIX 3HAYeHMI nokasateneir BCP obpa-
LaeT BHUMaHUE BbIPaXKEHHOE CMELLEHME CMEKTPA/IbHbIX XapaKTe-
PUCTUK B cTOPOHY VLF-KOomMNnoHeHTa BO Bcex uccnedyemblx rpynnax,
4TO CBMAETENbCTBYET O NpeobnafaHUM MEXaHU3MOB FyMOpPaabHOM
W HaflCerMEHTAapHOM perynauum cepaeyHoro putma (Tabn. 1) [12].
CTaTUCTMYECKM 3HaUMMan PasHULLA MEXaY BENMYMHAMM BCEX UCCe-
Zlyembix nokasaTeneiit BCP mexay rpynnamu otcytcTBoBana. OaHako
cpefHue 3HadeHus TP, LF (mc?), VLF (mc?) u IC B rpynne KoHTpoAs
6b11M 3HAUNTEIBHO BbILE, YEM B OCTa/IbHbIX TPYNNax, U OTCYTCTBUE
CTaTUCTUYECKOMN PasHULLbl MO3BONAET CYMTATL FPyMnbl O4HOPOLHbI-
MMU.

CnesyroLLMm 3Tanom aHaM3a NoayYeHHbIX Pesy/bTaToB ABAA-
NOCb U3yYeHUe AMHAMWKM BEAWYMHbI CMEeKTpanbHbIX NOKasaTenen
BCP BHyTpu nccneayembix rpynn. Kak BugHo u3 1aba. 2, B rpynne
KOHTpOAA Yyepe3 15 MuHYT nocne nHbekumn Grsnonornyeckoro pac-
TBOpPA perucTpupyercs ysenuyeHve nokasartens VLF (%) Ha 21,6% u
ymeHbLueHue LF (%) Ha 12,3% no cpaBHEHWIO C UCXOAHBIM YPOBHEM.
[aHHbI daKT cBMAETeNbCTBYET 06 aKTUBALMM HAACErMEHTapHOro
YPOBHA PerynaLum cepaeyHoro puTMa, CBA3aHHOTMO C BKAOYEHUEM
rMnotanamyca, Ha ¢oHe yMEHbLUIEHWA aKTUBHOCTM CUMNATUYECKOTO
OTAE/1a BereTaTMBHOW HepBHOM cucTembl [13]. YMepeHHasa ¢usuye-
CKas Harpyska cnocobcTBoBana CTaTUCTMYECKM 3HAYUMOMY MOBbI-
LIEHWIO MOLLHOCTM BbICOKOYACTOTHOTO KomroHeHTa BCP (HF, mc?),
XapaKTepU3yIOLLEero NapacuMnaTuyeckyto perynaumio, bonee yem B
2 pasa No CpaBHEHWIO C BEIMYUMHOM AAHHOMO NOKa3aTeNa Ha tanax
3anuceit 1 u 2. Ha 0CHOBaHWM AaHHbIX MTepaTypbl 06 U3MEeHEHUM
HF komnoHeHTa BCP 3a CY€T aKTMBHOrO BbIGpOCa KaTEXONaMUHOB U
LIMTOKMHOB Ha AeWcTeue pasgpaxutens [14, 15], B Hawen pabote
pONb PasfpaxkuTens BbINOAHANA yMepeHHaa dusnyeckasn Harpyska
[16]. Mpwu 3TOM BennUMHa NoKasaTens cHu3unaco Ha VLF (%), a LF (%)
BO3pOC/aa COOTBETCTBEHHO Ha 24,4 % 1 17,5 %, 4To OTpaXKaeT NoBbl-
WeHWe Po/sIM CUMMATUYECKUX MEXaHU3MOB Perynauumu KapavopuT-

Conover's post hoc test (for paired samples). Differences were
considered statistically significant at p<0.05.

RESULTS AND DISCUSSION

when analyzing the initial values of HRV indicators, atten-
tion was drawn to the pronounced shift of spectral characteris-
tics towards the VLF component in all the studied groups, which
indicated the predominance of the mechanisms of humoral and
suprasegmental regulation of heart rate (Table 1) [12]. There was
no statistically significant difference between the values of all
studied HRV parameters between the groups. However, the mean
values of TP, LF (ms?), VLF (ms?), and IC in the control group were
significantly higher than in the other groups, and the absence of
a statistical difference allowed us to consider the groups homo-
geneous.

The next step in the analysis of the obtained results was
the study of the dynamics of the magnitude of HRV spectral pa-
rameters within the studied groups. As can be seen from Table 2,
in the control group, 15 minutes after the injection of saline, an
increase in VLF (%) by 21.6% and a decrease in LF (%) by 12.3%
were recorded compared with the initial level. This fact indicates
the activation of heart rate (HR) regulation at the suprasegmental
level associated with the activation of the hypothalamus, against
the background of a decreased activity of the sympathetic ner-
vous system [13]. Moderate physical activity contributed to a sta-
tistically significant, more than double increase in the HF, char-
acterizing parasympathetic regulation, compared with the value
of this indicator at 1% and 2" recording. Based on literature data
regarding changes in the HF component of HRV due to the active
release of catecholamines and cytokines as a result of stimulation
[14, 15], in our work, the role of the stimulus was played by mod-
erate physical activity [16]. At the same time, the value of the
indicator VLF decreased by 24.4% while LF increased by 17.5%,
which reflected the increased role of sympathetic mechanisms of
HR regulation [13]. The decrease in LF/HF from baseline might be
due to the mobilization of energy and metabolic reserves through
autonomic regulation of the HR. It is noteworthy that the ratio of
the frequency components VLF>LF>HF did not change at all stag-
es of observation, which proved the dominant role of the ergo-
tropic region of the hypothalamus in the control group [17].

Tabnuya 1 VicxodHble nokazamenu BCP 8 uccredyembix epynnax (M+SD, n=12) Table 1 Baseline HRV indicators in the study groups (M+SD, n=12)

Ipynnbi/ Groups
KoHTponb 5 MKr/Kr 50 mKr/Kr 500 mKr/Kr
Control 5 ug/kg 50 pg/kg 500 ug/kg
TP, mc? 177674.0+ 62287.47+ 71298.39+ 85932.41+
TP, ms? 160660.5 55564.51 84211.34 74182.16
HF, mc? 8898.6+ 6381.34+ 7563.98+ 10439.23+
HF, ms? 6172.3 7994.72 4217.85 5527.26
LF, mc? 63948.0% 14360.58+ 16931.66+ 24439.52+
LF, ms? 79040.6 15570.51 25530.97 24226.80
VLF, mc? 104827.4+ 41545.56+ 46802.75+ 51053.66%
VLF, ms? 88448.1 50860.21 65466.55 61563.50
HF, % 17.3+21.7 14.60£14.33 19.831£11.94 21.23+18.09
LF, % 30.1+16.1 25.20+£15.76 24.38+12.77 28.80+12.12
VLF, % 52.7+27.8 60.21£26.00 55.80+18.40 49.98+22.26
LF/HF 6.716.8 2.94+2.14 1.87+2.09 3.13+3.34
IC 33.3+39.6 18.45+£26.88 7.64+7.93 13.80£23.92
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Tabnuya 2 Mokazamenu BCP kpeic Bucmap 8 epynne KOHMpPona
(MSD, n=12)

MNokasartenu 3anucob 1 3anucb 2
Indicators Recording 1 Recording 2
TP, mc? 177674.0% 176376.2+
TP, ms? 160660.5 175876.8

HF, mc? 8898.6+6172.3 9875.1+8566.9

HF, ms? p,>0.05
LF, mc? 63948.0+ 29379.2%

LF, ms? 79040.6 26441.5
VLF, mc? 104827.4+ 137122.0+
VLF, ms? 88448.1 152541.7

HF, % 17.3+21.7 7.8t7.6
17.8£11.8

+

LF, % St p,<0.05
VLE, % 52.7£27.8 74.3117.8

p,<0.05

6.716.8 3.812.4

LikE p,<0.05
IC 33.3+39.6 36.6+39.0

Table 2 HRV parameters of Wistar rats in the
control group (M+SD, n=12)

3anucb 3 3anucb 4
Recording 3 Recording 4 P
203460.0+ 202420.0+ 0.05
269461.7 228471.8 :
+
21057.1+15244.0 20050.i(_)1055126.0
p,<0.05 iy <0.05
e p,<0.05
P<5- p,>0.05
62836.2+ 64712.4+
62773.7 62773.7 >0.05
119566.7+ 117658.4+ 005
210197.9 200237.8 :
14.8+9.4 9.948.3 >0.05
+
35.320.6 31.26155;3
p,>0.05 e <0.05
e p,<0.05
P,<5: p,>0.05
+
49.9429.0 58562;5'7
p,>0.05 P> <0.05
008 p,<0.05
Py<5- p,<0.05
+
2.541.2 2'261615‘
p,<0.05 P,= <0.05
<0.05 p2<0.05
Py<5- p,>0.05
17.1429.3 26.1+23.6 >0.05

MprmeyaHua: p — CTaTUCTUYECKaA 3HAUMMOCTb Pasnnumii NokasaTeneit Mexay Bcemu 3anucamu (no kputepuio dpuamana); post-hoc: p, — cTaTcTUYeCKas 3HAUMMOCTb
pa3nnumii Mo cpaBHEHMIO C 3aNMCbIo 1; p, — MO CPABHEHMIO C 3aMMCbIO 2; P, — N0 CPaBHEHMIO C 3anKcbio 3 (post-hoc no kputepuio KoHosepa)

Notes: p - statistical significance of differences in indicators between all records (according to the Friedman criterion); post-hoc: p, - the statistical significance of differences
compared with record 1; p, — compared with record 2; p, — compared with record 3 (post-hoc according to the Conover criterion)

ma [13]. YmeHblweHne LF/HF no cpaBHEHMIO C UCXOAHLIM YPOBHEM
MOMKET BbITb CBA3AHO C MOOMAM3ALMEN SHEPTETUYECKMX U MeTabo-
JINYECKMX pe3epBoB NOCPeACTBOM aBTOHOMHOM Perynauum cepaeud-
Horo putma. ObpalluaeT BHUMaHWE, YTO NPOLEHTHOE COOTHOLWEHME
YaCTOTHbIX KomnoHeHToB VLF>LF>HF Ha Bcex aTanax HabntoaeHus He
M3MEHANOCh, YTO JOKa3blBAET AOMUHUPYIOLLYIO POib SPTOTPONHOM
061acTv rMnoTanamyca B rpynne KoHtpons [17].

B rpynne »KMBOTHbIX, NONYYaBLWMX MHBEKLMIO NenTnaa B fose 5
MKI/Kr, aHa/M3 CNEeKTPabHbIX NMOKasaTenei CBMALTENbCTBYET O CTa-
OUNbHOM COCTOAHUM MEXaHU3MOB PETY/IALMM Y UCTIBITYEMbIX HA BCEX
3Tanax uccnepoBaHua. CTaTUCTUYECKM 3HAYMMble Pas3nnvuusa Bbiiu
YCTaHOB/EHbI TO/IbKO B OTHOLLEHMM BesmumnHbl LF/HF (puc.), ogHako
HW3KaA BapuabenbHOCTb AAHHOTO NapameTpa MOATBEPKAAET, YTo
B [@HHOW rpynne MexaHu3mbl Peryasaumm ocTaloTcs Ha 6M3KOM K
MCXO4HOMY YPOBHIO GYHKLMOHANBHOTO COCTOAHMA Aaxe Npu aei-
CTBMM GU3MYECKOIN HArpy3Ku, 4TO MOXKeT BbITb CBA3AHO C afanTuB-
HbIM AeWCTBMEM NenTuAa B 403€ 5 MKI/Kr.

B 1ab. 3 npeacrtaBneHsbl pesynbtatel BCP B rpynne XMBOTHbIX,
NoNyYasLUMX NenTua, B f4o3e 50 MKr/Kr. YMepeHHas dusmnueckan ak-
TMBHOCTb NOC/E BBEAEHMA NenTuaa B fo3e 50 MKr/Kr conpoBoxaa-
Nacb CTaTUCTUYECKM 3HAYMMBIM YBEIMYEHNEM MOLLLHOCTMU BbICOKO- 1
HWM3KOYaCTOTHOrO CNeKTpos B 2,5-2,6 pa3a no OTHOLIEHUIO K BeU-
YMHAM YKa3aHHbIX MapameTpoB Ha 3anucax 1 1 2, a Takxke nepepac-
npegeneHne NPOLEHTHOrO COOTHOLIEHMWA YAaCTOTHbIX XapaKTepUCTHK
cnekTpa B Buae LF>VLF>HF. YcTaHoBNEHHble 0COBEHHOCTH MOKa3a-
Teneit BCP cBMAETENbCTBYIOT O BbIPAXKEHHOW aKTMBHOCTU CMMNATK-
YECKOro OTAeNa BEreTaTMBHOM HEPBHOW CUCTEMbI Ha GpOHE BbICOKOW

In the group of animals that received 5 pg/kg of the peptide,
the analysis of spectral parameters revealed a stable condition of
the regulatory mechanisms at all stages of the study. Statistical-
ly significant differences were established only in relation to the
LF/HF value (Fig.1), however, the low variability of this parame-
ter confirmed that in this group the regulatory mechanisms re-
mained close to the initial level of the functional condition even
under the influence of physical activity, which might be associat-
ed with adaptive the action of the peptide at a dose of 5 ug/kg.

Table 3 shows the results of HRV in the group of animals
treated with the peptide at a dose of 50 pg/kg. Moderate phys-
ical activity after administration of the peptide at this dose was
accompanied by a statistically significant increase in the power
of the HF and LF spectra by 2.5-2.6 times compared to the values
of the indicated parameters in records 1 and 2, as well as a redis-
tribution of the frequency characteristics of the spectrum (%) as
LF>VLF>HF. The established features of HRV indicators showed a
pronounced activity of the sympathetic nervous system against
the background of high adaptation of the body, supported by the
mobilization of reserves of the hypothalamus-pituitary-adrenal
axis [18]. In the recovery period (record 4), there were statistically
significant differences with the results of record 3 in terms of HF
(ms?, %), LF (ms?, %), and VLF (%), which reflected the restoration
of the initial level of the functional condition of the studied an-
imals. Attention was drawn to the statistically significantly high
value of IC compared with the value of record 3, which indicated
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Table 3 Effect of the peptide at a dose of 50 ug/kg on
the HRV parameters of Wistar rats (M+SD, n=12)

Tabauya 3 BrusHue nenmuda 8 0o3e 50 Mke/ke Ha nokazamesnu BCP
Kpbic Bucmap (M#SD, n=12)

3anucb 3 3anucb 4
Recording 3 Recording 4 P
TP, Mc? 71298.39+ 113246.0% 84936.52+ 99540.69+ 20.05
TP, Ms? 84211.34 189975.8 41573.53 184857.7 :
+
HF, mc2 7715.5+6781.3 19743.45+6608.59 4451.3<90_ 3214'4
M 7563.98+4217.85 O=RIO p.<0.05 Ps%. <0.05
HF, ms p,>0.05 008 p,<0.05
Py<5- p,<0.05
+
LF, mc? 15865.1422671.8  12537.68126311.35 15312'0<50_ 3;384'3
e 16931.66425530.97 - : p.<0.05 P, <0.05
LF, ms p,>0.05 1<0 05 p,<0.05
Py<5- p,<0.05
VLF, mc2 46802.75+ 89665.3+ 22855.38+ 79777.26+ 20,05
VLF, ms? 65466.55 167253.9 15336.04 156570.0 :
+
25.106.17 11.55+10.6
20.4+20.2 p.<0.05
HF, % 19.83+11.94 p.>0.05 1 <0.05
p.>0.05 1 p.<0.05
1 p,>0.05 2
p,<0.05
+
48.69+10.31 18.90+8.9
20.4+12.1 p.>0.05
LF, % 24.38+12.77 p.<0.05 1 <0.05
p,>0.05 008 p,>0.05
Py<®- p,<0.05
+
59.2429.1 26.21£9.62 69.550_ (1J;.9
VLF, % 55.80+18.40 oxes p.<0.05 P>%. <0.05
p,>0.05 1<O 05 p,>0.05
P<5 p,<0.05
LF/HF 1.8742.09 2.0£2.1 2.16£1.13 2.9243.1 >0.05
+
16.8+26.2 3.30£1.43 18'830_ (2):?7
Ic 7.64+7.93 020, p.>0.05 P> <0.05
p,>0.05 008 p,>0.05
P> p,<0.05

Mprmeyanus: p — CTaTUCTMYECKAA 3HAYMMOCTb Pa3IMUMIA MOKasaTeNen Mmexay Bcemum 3anucamu (no kputeputo Gpuamanra); post-hoc: p, — CTaTUCTUYECKas 3HAYNMOCTb
Pa3nnuMiA MO CPABHEHMIO C 3aMKCbi0 1; p, — N0 CPABHEHMIO C 3aNMCbIO 2; p, — MO CPaBHEHMIO C 3anmcbio 3 (post-hoc no kpuTepuio KoHosepa)

Notes: p - statistical significance of differences in indicators between all records (according to the Friedman criterion); post-hoc: p, —the statistical significance of differences
compared with record 1; p, — compared with record 2; p, — compared with record 3 (post-hoc according to the Conover criterion)

ajanTauMu opraHusama, Noaaep:KuBaemort Mobunusaumen pesep-
BOB rMnoTanamo-runodusapHo-HagnoyeyHnkosol ocu [18]. B Boc-
CTAaHOBUTENbHOM Mepuoge (3anucb 4) 0TMEeYanucb CTaTUCTUYECKM
3HaYMMble PA3NYMA C Pe3ybTaTamu 3anmcK 3 B OTHOLIEHMM MOKa-
3ateneit HF (mc?, %), LF (mc?, %), VLF (%), 4To oTpaaeT BocCcTaHOBAe-
HWE UCXOAHOTO YPOBHA QYHKLMOHANbHOTO COCTOAHUA UCCNEAYEMbIX
MBOTHbIX. OBpallaeT BHUMAHUE CTaTUCTUYECKM 3HAUYMMO BbICOKOE
3HauyeHwue IC No CpaBHEHUIO C BEJIMUMHOM 3aMUCK 3, YTO CBULETEb-
CTBYET O B/IMAAHUM BbICLIMX BETETATMBHbIX LEEHTPOB PEryasLun cep-
[e4yHoro puTma. MpoLEeHTHOE COOTHOLUEHNE YaCTOTHbIX XapaKTepu-
ctuk VLF>LF>HF cootBeTcTByeT pesyibratam 3anuceit 1 m 2.

AHanu3 anHaMMKM NokasaTtenel BCP nocne BBefeHMA nentu-
Aa B go3e 500 MKr/Kr no3BoAUA YCTaHOBMUTb, YTO YMepeHHasa ¢u-
3MYeCcKan Harpyska COMpoBOKAAETCA YBEIMYEHNEM MOLLHOCTM Bbl-
COKOYACTOTHbIX BO/IH MO CPAaBHEHWUIO C pe3y/ibTaTaMu 3anucen 1 u
2 (Tabn. 4). YcTaHOBAEHO HexapaKTepHoe ANA Npeaplaylmx rpynn
NPOLEHTHOE COOTHOLIEHME YACTOTHOTO KomnoHeHTa LF>HF>VLF,
YTO CBUAETENbCTBYET 06 YrHETEHUM BAUAHMUA LLEHTPAsIbHbIX HeMpo-
rYMOPaNbHbIX MEXaHU3MOB YNPABNEHWNA CEPAEYHBIM PUTMOM U Bbl-
paXKeHHOM HanPAXeHMM KaK CMMNaTUYECKOro, Tak 1 NapacumnaTu-
YeCcKoro OTAeNoB BereTaTMBHOW HepBHOM cucTembl [19]. AnHamuKa
nokasatens LF/HF noarsepiaaeT Hannume seretaTueHoro 6anaHca
C YMEPEHHbIM NPeBasiMPOBaHNEM CUMMNATUYECKUX BAUAHUI B UCCNe-
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the influence of higher autonomic centers of HR regulation. The
percentage of frequency responses VLF>LF>HF corresponded to
the results of recordings 1 and 2.

An analysis of the dynamics of HRV parameters after the ad-
ministration of the peptide at a dose of 500 pg/kg made it pos-
sible to establish that moderate physical activity was accompa-
nied by an increase in the power of HF waves compared to the
results of recordings 1 and 2 (Table 4). A percentage ratio of the
frequency component LF>HF>VLF, which had been uncommon
for the previous groups, indicated the suppression of the influ-
ence of the central neurohumoral mechanisms of HR control and
a pronounced tension of both the sympathetic and parasympa-
thetic nervous systems [19]. The dynamics of the LF/HF indicator
confirm the presence of an autonomic balance with a moderate
prevalence of sympathetic influences in the study groups after
physical activity. At the same time, IC decreased by 6.6 times
compared to the previous level (record 2), which reflected the
leading role in the regulation of the autonomous HR control cir-
cuit. The recovery period was characterized by a statistically sig-
nificant decrease in the parasympathetic activity (a decrease in
the HF value), the restoration of the percentage of frequency in-
dicators in the VLF>LF>HF spectrum, an increase in the LF/HF and
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Tabauya 4 BausHue nenmuoda 8 doze 500 MKe/Ke Ha nokasamesnu
BCP kpoic Bucmap (M+SD, n=12)

MNokasartenun 3anucb 1 3anucb 2
Indicators Recording 1 Recording 2
TP, mc? 85932.41+ 110333.3+
TP, ms? 74182.16 115669.0
HF, mc? 7987.9+5568.8
+
HF, ms? 10439.23+5527.26 p,>0.05
LF, mc? 24439.52+ 28784.7+
LF, ms? 24226.80 30590.8
VLF, mc? 51053.66+ 73560.7+
VLF, ms? 61563.50 93934.5
+
HF, % 21.23+18.09 11.3+7.4
p,>0.05
+
LF, % 28.80+12.12 LI TR
p,>0.05
+
VLF, % 49.98422.26 63.3£17.6
p,>0.05
3.5+3.1
+
LF/HF 3.134+3.34 p.>0.05
16.9+18.8
+
IC 13.80+23.92 p,>0.05

Table 4 Effect of the peptide at a dose of 500 ug/kg on the HRV
parameters of Wistar rats (M+SD, n=12)

3anucb 3 3anucb 4
Recording 3 Recording 4 P
87441.4+ 296907.7+ 0.05
70704.2 479908.0 :
+
20134.7+14175.4 8783 '268:539'3
p.<0.05 P> <0.05
D p,>0.05
P,<t- p,<0.05
42055.1+ 29293.6+
39693.8 32893.0 >0.05
25251.6+ 258831.0+
27952.2 445729.3 >0.05
+
34.3+17.7 16561(?5'1
p.>0.05 P> <0.05
1<0 05 pz>0.05
P,<5- p,<0.05
+
43.1£14.2 18f0‘g;
p.<0.05 P> <0.05
D p,>0.05
P,<5- p,<0.05
+
22.6£16.3 65":62055'3
p.<0.05 P> <0.05
= oon p,>0.05
P, <% p,<0.05
+
1.60.9 3'26362
p.<0.05 P> <0.05
i p,>0.05
P,<5- p,<0.05
+
2.6+15 30562(?5'7
p.<0.05 P> <0.05
1<0 05 p2>0.05
P,<5- p,<0.05

MprmeYaHna: p — CTaTUCTUYECKAA 3HAUMMOCTb Pasauumii NoKasaTesneit Mexay Bcemu 3anucamu (no kputepuio dpuamana); post-hoc: p, — cTaTCTUYECKaR 3HAUYMMOCTb
Pa3/MuKii Mo CpaBHEHMIO C 3aMMCbIO 1; p, — N0 CPABHEHMIO C 3aMMCbIO 2; P, — NO CPABHEHMIO C 3anucbio 3 (post-hoc no kputepuio KoHosepa)

Notes: p —statistical significance of differences in indicators between all records (according to the Friedman criterion); post-hoc: p1 —the statistical significance of differences
compared with record 1; p, — compared with record 2; p, — compared with record 3 (post-hoc according to the Conover criterion)

Zdyemolt rpynne nocne dbusnyeckoit aktusHoctu. Mpwm stom IC ymeHb-
wunca B 6,6 pas No CPaBHEHUIO C NpeablAyLLMM YpOBHEM (3anuch
2), uTO OTPaXKAET BefyLLyto PO/b B PETYNALMM aBTOHOMHOTO KOHTYPa
ynpaBAeHus cepaevHbiM puUTMOM. MNepuos BOCCTaHOBEHUA XapakK-
TEpU3yeTCA CTAaTUCTUYECKM 3HAYMMbIM CHWXKEHMEM MapacumnaTu-
YECKOW aKTMBHOCTM BEreTaTUBHOMN HEPBHOM CUCTEMbI (YMeHbLUeHMe
BennunHbl HF), BOCCTaHOB/NIEHWMEM MPOLLEHTHOTO COOTHOLWIEHMA Ya-
CTOTHbIX NOKasaTenen B cnektpe VLF>LF>HF, ysennueHnem senunyu-
Hbl LF/HF 1 IC no cpaBHeHuI0 ¢ pe3ynsTatamu 3anucu 3. YkasaHHble
M3MEHEHUA CBUAETENbCTBYIOT O NOAAEPHKAHUM UCXOAHOTO YPOBHA
GYHKLMOHANbHOMO COCTOAHMA UCCAefyeMblX MMBOTHbIX Nocpes-
CTBOM aKTMBHOCTU LEHTPa/ibHbIX MEXaHM3MOB HENPOrymopasbHOM
perynauum [14].

B fanbHelem cpaBHUTENbHbINM aHanu3 pesynbtatos BCP no-
3BO/IUA YCTAHOBUTb CTaTUCTUUYECKM 3HAUMMBbIE PA3INUNA MEXKAY U3-
y4aembiMM FPYNNamm Ha KaxAaoM U3 3Tarnos McciefoBaHus. B Tabn.
5 npepcTtaBneHbl pesynbTathl Nokasateneit BCP mexay rpynnamu
yepes 15 MUHYT Nocne BBeAeHMA NenTuaa/dpusnonormyeckoro pac-
TBOpa (3anNMCb 2), COTNACHO KOTOPbLIM Y KMBOTHbIX NOC/E BBEAEHUA
nentuaa B fo3e 5 MKI/Kr peructpupyetca Hanbosbliee 3HadeHue
nokasateneit TP u VLF (mc?). JaHHble daKTbl CBUAETENLCTBYIOT O
MAKCUManbHbIX 3HEPreTUYeckUX U MeTabonnyeckux pesepsax B

IC values compared to the results of recording 3. These changes
indicate the maintenance of the original level of the functional
condition in the studied animals through the activity of the cen-
tral mechanisms of neurohumoral regulation [14].

Subsequently, a comparative analysis of the results of HRV
made it possible to establish statistically significant differences
between the studied groups at each stage of the study. Table 5
shows the results of HRV values in the groups 15 minutes after
the administration of the peptide/saline (record 2), according to
which the animals getting a dose of 5 pg/kg of the peptide re-
corded the highest values of TP and VLF (ms?). These facts indi-
cated the maximum energy and metabolic reserves in the 5 pg/kg
group, which provided resistance to changing conditions.

The values of HRV after moderate physical activity (record
3) in the studied groups are presented in Table 6. It was found
that in the 5 pg/kg group the absolute power of HF waves and LF
waves was significantly lower than in other groups. At the same
time, the power of VLF waves was higher than in the 50 and 500
ug/kg groups, but lower than in the control group. The distribu-
tion of frequency components within the groups also had statis-
tically significant differences: in the control and 5 ug/kg groups,
the initial gradation VLF>LF>HF was maintained, while in the 50
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Tabnuya 5 llokasamenu BCP nocne esederus AKTT, (1171 & uc-
cnedyembix epynnax (M+SD, n=12)

Table 5 HRV parameters after administration of ACTH6-9-PGP
in the study groups (M#SD, n=12)

Ipynnbi/Groups
KoHTponb 5 MKr/Kr 50 mKr/Kr 500 mKr/Kr p
Control 5 ug/kg 50 pug/kg 500 pg/kg
+
TP, mc? 55829.97+42311.92 ki 110333'::61;55669'0
! 2 176376.2+175876.8 T : p,>0.05 P>%. <0,05
TP, ms p,<0.05 e p,<0.05
P,<8- p,>0.05
HF, mc? 9875.1% 5991.40+ 7715.5% 7987.9% 5005
HF, ms? 8566.9 7325.69 6781.3 5568.8 !
LF, mc? 29379.2% 13890.76+ 15865.1+ 28784.7+ 5005
LF, ms? 26441.5 19879.37 22671.8 30590.8 !
73560.7£93934.5
89665.3+167253.9
2 +
VLF, Mc2 137122.04152541.7 35947.81+£27198.03 0.50.05 p,<0.05 <0,05
VLF, ms p,<0.05 1<0 05 p,<0.05
P,<0 p,>0.05
HF, % 7.817.6 12.1049.89 20.4+20.2 11.317.4 >0,05
LF, % 17.8+11.8 20.78+15.25 20.4+£12.1 25.4+13.8 >0,05
VLF, % 74.3117.8 67.12+21.93 59.2+29.1 63.3117.6 >0,05
LF/HF 3.8t2.4 2.35+1.39 2.0£2.1 3.5£3.1 >0,05
IC 36.6+39.0 18.651+23.84 16.8+26.2 16.9+18.8 >0,05

MpumeYaHma: p — CTaTUCTUYECKaA 3HAUMMOCTb Pa3/numii nokasaTenelt Mexay Bcemu rpynnamm (no KWT); post-hoc: p, — cTaTUCTMUeCKana 3HaYMMOCTb Pasanumii No cpas-
HEHMIO C KOHTPO/IbHOIA PYNMOW; P, — CTAaTUCTMYECKaA 3HAYMMOCTb MO CPABHEHMIO C FPYMNOiA, NOYYaBLIeH 5 MKI/KF; p, — CTaTUCTUYECKaA 3HAUYMMOCTb NO CPABHEHMIO C

rpynnoit, noayyastweit 50 MKr/kr (post-hoc no kputepuio AaHHa)

Notes: p — statistical significance of differences in indicators between all groups (according to KWT); post-hoc: p, — statistical significance of differences compared with the
control group; p, - statistical significance compared with the group receiving 5 pg/kg; p, — statistical significance compared with the group receiving 50 pg/kg (post-hoc

Dunn's test)

rpynne 5 MKr/Kr, uTo 06ecneynBaeT pe3UCTEHTHOCTb K MEHAIOLLMMCS
YCNOBUAM.

3HayeHua nokasaTteneit BCP nocne ymepeHHoOW ¢uanyeckon
Harpysku (3anucb 3) B uccnegyembix rpynnax npeacTaBieHsl B TabA.
6. YcTaHOBNEHO, YTO B rpynne 5 MKr/Kr abcontoTHas molHoCTb HF-
BOJIH M LF-BONIH 3HAUMTE/IbHO HUMKE, YeM B ApYruxX rpynnax. Mpu atom
MOLLHOCTb VLF-BOH Bbiwwe, Yem B rpynne 50 u 500 MKr/Kr, HO HUKe,
yem B rpynne KoHTponA. MpoueHTHOe pacnpefeneHne YacToTHbIX
KOMMNOHEHTOB BHYTPM FPYNN TaKXKe MMENO CTAaTUCTUYECKMU 3HAUM-
Mbl€ Pa3/MuMA: B rpynnax KOHTPOAA U 5 MKI/Kr coxpaHanacb ncxoa-
Has rpagauusa VLF>LF>HF, B To Bpems Kak B rpynne 50 MKr/Kr 6b110
ycTaHoB/eHo pacnpeaeneHue LF>VLF>HF, a 8 rpynne 500 MKr/kr —
LF>HF>VLF. CnegyeT oTMeTUTb, uTo IC B rpynne 5 mMKr/Kr 6bi1 Bbille,
yem B rpynnax 50 n 500 mKr/kr 8 5,8 u 7,3 pasa COOTBETCTBEHHO.
MonyyeHHble pe3y/bTaTbl NO3BOAAIOT NPEANONOKNTb, YTO NENTUA, B
Pa3HbIX 403aX BbI3blBAET aKTUBALMIO PA3/IMYHBIX MEXAHU3MOB Het-
pOrymopanbHoW peryaaumu. B yactHoctW, go3a 5 mkr/Kr crabuau-
3upyeT GYHKLMOHAbHOE COCTOAHME UCCAEAYEMbIX KMBOTHbIX Ha
MCXOAHOM YPOBHE W, HECMOTPA Ha BbINOJHEHWE WCCAeAYEMbIMU
YKMBOTHBIMW YMepPEHHOW GpU3NYECKON HarpysKu, OTMeYaeTca fOMM-
HUpYlOLLEEe BAUAHNE MEXaHM3MOB HAACErMeHTapHOM perynaummn u
LLeHTpanM3aLmMa ynpaBieHna cepaeuHbim puTMom. B gosax 50 1 500
MKI/Kr 3ddeKTbl NenTuaa MMetoT MeKay Coboi CXOAHbIN XapaKTep,
OLLHaKO MMEIOT PAJ, OTAIMYUIA OT Pe3ynbTaToB B FPYNNe KOHTPOAA U
5 MKI/KI, KOTOpble NPOABAAIOTCA B CUMMNATO-NapacMmnaTMyeckom
6anaHce BEretaTMBHOMN PeryiaUMn U akTUBHOCTU Nepudepuyecko-
ro KOHTypa perynauum Kapgumoputma. HeobxoaMmo OTMETUTb, YTO
£03bl 50 1 500 MKr/Kr pe3Ko NoBbILIatT OTHOCUTENbHYIO MOLLHOCTb
LF-BO/IH, XapaKTepusytowWwmx aKTMBHOCTb CMMMATUYECKOrO OTAena
BEreTaTMBHON HEPBHOW CUCTEMDbI.

AHanu3 BeAWYMHbl MokasaTenei BCP Ha nocnefHem 3Tane
uccnenoBaHua (3anuch 4) mexay rpynnamu no3BoanA YCTaHOBUTD,
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ug/kg group, the distribution LF>VLF>HF was established, and in
group 500 pg/kg it constituted LF>HF>VLF. It should be noted that
the IC in the 5 pg/kg group was 5.8 and 7.3 times higher than in
the 50 and 500 ug/kg groups, respectively. The results obtained
suggest that the peptide in different doses caused the activation
of various mechanisms of neurohumoral regulation. In particu-
lar, a dose of 5 pg/kg stabilized the functional condition of the
studied animals at the initial level and, despite the moderate
physical activity performed by the studied animals, the dominant
influence of suprasegmental regulation mechanisms and central-
ization of HR control were noted. At doses of 50 and 500 ug/kg,
the effects of the peptide were similar to each other, however,
they have a number of differences from the results in the control
group and 5 pg/kg groups, which were manifested by the sympa-
thetic-parasympathetic balance of autonomic regulation and the
activity of the peripheral contour of the HR regulation. It should
be noted that doses of 50 and 500 pg/kg sharply increased the
relative power of LF waves characterizing the activity of the sym-
pathetic nervous system.

An analysis of the HRV values at the last stage of the study
(record 4) between the groups made it possible to establish that
the 5 mcg/kg group was characterized by statistically significant
differences in the value of TP, HF (ms?), and LF (ms?) compared
with the control group, as well as LF (ms?) and LF/HF compared
to the 500 pg/kg group (Table 7). These features of HRV indi-
cators in the 5 pg/kg group once again proved a pronounced
adaptogenic effect and stability of the functional condition of
the animals. In the 50 pg/kg group, the minimum value of the
absolute power of the high frequencies of the spectrum was
noted, which indicated a reduced effect of parasympathetic reg-
ulation of the HR.
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Tabauya 6 lNokazamenu sapuabensHocMu pumma cepdya nocne Pu-
3uyeckoll Haepy3sKu 8 uccrnedyemsix epynnax (M+SD, n=12)

Table 6 Indicators of HRV after exercise in the study

groups (M+SD, n=12)

Nokasatenu Mpynnei/Groups
Indicators KoHTponb 5 MKr/Kr 50 mKr/Kr 500 mKr/Kr p
Control 5 ug/kg 50 pg/kg 500 ug/kg
TP, mc 203460.0+ 78556.20% 84936.5+ 87441.4+ 0.05
TP, ms? 269461.7 55124.0 41573.5 70704.2 :
+
HF, mc? 5779.05£3679.6 19743.5+6608.6 20134'161:5175.4
e 21057.1£15244.0 OOE307. p.>0.05 P> <0.05
HF, ms p,<0.05 008 p,<0.05
P2 p,>0.05
+
LF, mc? 13538.4+16507.2 CLERTTE 2R 42055&63:56 e
' Me 62836.2£62773.7 = : p.>0.05 P> <0.05
LF, ms p,<0.05 1<0 05 p,<0.05
P, p,>0.05
25251.6+27952.2
22855.4+15336.0
2 +
VLF, mc 119566.74210197.9  0238.74%44886.3 p.<0.05 p,<0.05 <0.05
VLF, Ms p,<0.05 008 p,<0.05
P,<C: p,>0.05
34.3+17.7
25.16.2
+
HF, % 14.849.4 13.6£13.2 p.<0.05 p,<0.05 <0.05
p,>0.05 Dy p,<0.05
P,<t p,>0.05
+
48.7+10.31 43.1£14.8
21.3+14.5 p.>0.05
LF, % 35.3+20.6 p.>0.05 1 <0.05
p,>0.05 Py p,<0.05
P,<%: p,>0.05
22.6¢16.3
26.2£9.6
+
VLF, % 49.9429.0 e 2k 0.<0.05 p,<0.05 <0.05
p.>0.05 1 p.<0.05
1 p,<0.05 2
p,>0.05
1,640,9
2,241,1 02,
+
LF/HF 2.5¢1.2 2.2+18 p.>0,05 P,<0,05 <0.05
p,>0.05 Coon p,>0,05
P> p,>0,05
2,6+1,5
3,30£1,4 P
+
Ic 17.1429.3 19.2£23.1 p.<0,05 P,<0,05 <0.05
p,>0.05 g p,<0,05
P,< p,>0,05

MprmeyaHna: p — CTaTUCTMYECKaA 3HAUYMMOCTb Pa3nimi NoKasaTenelt mexay Bcemu rpynnamm (no KWT); post-hoc: p, — cTaTMCTMYeCKana 3HaYUMOCTb Pasanymii No cpas-
HEHMIO C KOHTPO/IbHOI FPYNMONA; P, — MO CPaBHEHMIO rPYNMOA, NoAly4aBLUei 5 MKT/K; p,— N0 CpaBHeHMIO C rpynnol, nonyyasiueit 50 MKr/kr (post-hoc no kputepuio [aHHa)
Notes: p - statistical significance of differences in indicators between all groups (according to KWT); post-hoc: p, — statistical significance of differences compared with the
control group; p, — statistical significance compared with the group receiving 5 pg/kg; p, — statistical significance compared with the group receiving 50 pg/kg (post-hoc

Dunn's test)

yTo rpynna 5 MKI/Kr XapaKTepusyeTcs CTaTUCTUYECKU 3HAYMMbIMU
pasanumamu no seamumHe TP, HF (mc?) u LF (mc?) no cpaBHeHMIO C
rpynnoit KoHTpons, a Takxe LF (mc?) u LF/HF no cpasHeHuto ¢ rpyn-
noi 500 mKr/kr (tabn. 7). YKkasaHHble 0COBEHHOCTM MoKasaTtenei
BCP B rpynne 5 MKr/Kr B o4epefHOi pa3 40Ka3bIBaKOT BbIPaXKEHHbIN
afanToreHHbIn 3G EKT U cTabuNbHOCTb PYHKLMOHANBHOIO COCTOSA-
HUA UCNbITyeMbIX. B rpynne 50 MKr/Kr oTMeYeHO MUHUMANbHOE 3Ha-
yeHue abCcontoTHON MOLLLHOCTM BbICOKMX YacTOT CNEKTPa, YTO CBMAe-
TEeNbCTBYET O CHUXKEHHOM 3¢ deKTe NnapacumnaTyecKoi perynauum
cepaeyHoro puTma.

ApanToreHHbin 3QPeKT nentTuaa B BUAE aKTMBALUMM HaA-
CEermMmeHTapHbIX CTPYKTYP MONET ObiTb CBA3aH C aKTMBaLMEN B HUX
MCRs. U3BecTHO, 4To MC3R 3KCnpeccupytoTca B Kope, BEHTpOMeA M-
a/IbHbIX AApPaXx, MeauanbHON NPeonTUYECKOW 30HE rMnoTanamyca,
rMnnokamne, nepegHei muHganude [20, 21], a MC4R 6bin obHa-
PY!KEHbI B NapaBEHTPUKYAAPHBIX AApax runotanamyca [22]. Moatomy
AKTT, -NM, ansowmitca apmakopom MCRs, MOXeT U3MEHATb aK-

The adaptogenic effect of the peptide in the form of activa-
tion of suprasegmental structures might be associated with the
activation of MCRs in them. It is known that MC3Rs are expressed
in the cortex, ventromedial nuclei, medial preoptic zone of the
hypothalamus, hippocampus, and anterior amygdala [20, 21],
while MC4Rs were found in the paraventricular nuclei of the hy-
pothalamus [22]. Therefore, ACTH, ,-PGP, which is the pharmaco-
phore of MCRs, can change the activity of these brain structures
due to interaction with MC3R and MC4R.

The heterogeneity of the effects of ACTH_-PGP at different
doses used, in particular, activation of the hypothalamus-pitu-
itary-adrenal axis after administration of a dose of 5 pg/kg and
activation particularly of the autonomic nervous system at dos-
es of 50 and 500 pg/kg, is characteristic of regulatory peptides
[1]. Thus, it has been shown for melanocortins that signal trans-
mission from the MCR occurs due to interaction with adenylate
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Tabauya 7 Nokazamenu BCP e uccnedyembix 2pynnax nocse
15-MuHymHo2o omoeixa (M+SD, n=12)

Table 7 HRV indices in the studied groups after
15-minute rest (M+SD, n=12)

Ipynnbi/Groups
KoHTponb 5 MKr/Kr 50 mKr/Kr 500 mKr/Kr p
Control 5 ug/kg 50 pg/kg 500 ug/kg
296907.7+
99540.69+184857.7 479908.0
2 +
IE mz 203460.0+269461.7 66723'7265;: 62.37 p,<0.05 p,>0.05 <0.05
’ P,<5- p,>0.05 p,<0.05
p,<0.05
8783.0+8839.3
4451.39+2914.4
2 +
HF, mc 21057.1¢152440 ~ °132:00£2917.22 p,<0.05 p<0.05 <0.05
HF, ms p,<0.05 00 p,>0.05
P70 p,>0.05
+
LF, mc? 7394.494426436 0512051273843 29293'563;: 0
oM 62836.2462773.7 AIZALDR p.<0.05 P,>%. <0.05
LF, ms p,<0.05 1>0 05 p,<0.05
P75 p,>0.05
VLF, mc? 119566.7+ 53197.29+ 79777.26% 258831.0+ 20,05
VLF, ms? 210197.9 49036.40 156570.0 445729.3 :
HF, % 14.849.4 14.78+10.02 11.55+10.6 16.2419.1 >0.05
LF, % 35.3120.6 15.4649.67 18.9048.9 18.449.4 >0.05
VLF, % 49.9+29.0 69.76+18.38 69.54+17.9 65.4+25.3 >0.05
3.9+3.5
2.9243.1
+
LF/HF 2.5¢1.2 1.3520.73 p.>0.05 p,>0.05 <0.05
p,>0.05 1>0 05 p,<0.05
P> p,>0.05
IC 17.1429.3 11.92412.21 18.89+21.7 30.2429.7 >0.05

TprmeyaHua: p — CTaTUCTMYECKaA 3HAYUMOCTb Pa3Nnumii NoKasaTeneit Mexay Bcemu rpynnamu (no KWT); post-hoc: p, — cTaTUcTMyecKas 3HaYUMOCTb Pasanumii No cpas-
HEHMIO C KOHTPO/ILHO FPYNNOIA; P, — MO CPaBHEHMIO FPYNNONA, NONYYaBLUEi 5 MKI/KT; p, — MO CPaBHEHMIO C rpynnoit, noy4astweit 50 MKr/Kr (post-hoc no kpuTepuio [aHHa)
Notes: p - statistical significance of differences in indicators between all groups (according to KWT); post-hoc: p, — statistical significance of differences compared with the
control group; p, - statistical significance compared with the group receiving 5 ug/kg; p, — statistical significance compared with the group receiving 50 pg/kg (post-hoc

Dunn's test)

TUBHOCTb AaHHbIX CTPYKTYP MO3ra 3a CYET B3aumopaenctemna ¢ MC3R
n MC4R.

HeogHopoaHoctb apdektos AKTI, -MIM B pasHbIx WUCnonb-
30BaHHbIX A03aX, B YaCTHOCTW, aKTMBaLUMA rMNOTanamo-runodu-
3apHO-HAZAMOYEYHMKOBOW OCKU NPU BBEAEHWM B A03e 5 MKI/Kr u
aKTUBALMA TONbKO BEreTaTMBHOMN HEPBHOM cucTeMbl B Ao3ax 50 u
500 MKr/Kr, XapaKTepHO ANA PerynatopHbix nentuaos [1]. Tak, ana
MeNIaHOKOPTMHOB MOKa3aHo, YTto nepegadva curHana ¢ MCR ocy-
LLeCTBAAETCA 3@ CYET B3aMMOAEWCTBUA C aleHUNATLUMKIA30M U aK-
TMBaumMn UAMO®-curHanbHoro nytu [23]. OfHako nmyTM nepegayv
CUrHana MOTyT 3aBMCETb OT KOHLEHTPaL MK InraHaa u nepefasaTbea
C BK/IIOYEHMEM APYrUX CUCTEM BTOPUYHbIX MECCEHKEPOB, YTO MO-
KET OTpaXKaTbCA Ha HanpaBJEHHOCTU W BbipaKeHHOCTU 3 dEeKTOB.
Hanpumep, curHan ¢ MC3R moxeT nepenasatbca no GochonHosu-
TonbHOMY nyTH [24], a c curHan ¢ MC5R — ¢ yuyactuem Jak/STAT [25].

3AKNIOYEHUE

Takvm 06pa3om, NpoBeAEHHOE HaMM NUIOTHOE UCCefoBaHMe
a¢pdekros nentuaa AKTI, MM Ha BCP y kpbic Buctap nokasano, 4to
€ro OAHOKPaTHOE BHYTPUBPIOLWIMHHOE BBEAEHME B f03€ 5 MKI/Kr cno-
cobcTBYeT aganTaumm 1abopaTopHbIX HKMUBOTHBIX K YyMepeHHoW du-
3MYECKOWM Harpyske 3a CYET aKTUBALMM HaZICErMEHTAPHbBIX CTPYKTYP,
a B f03ax 50 1 500 MKr/KF — TOMbKO aKTMBALMK Nepudepryeckmx
OTAEeN0B CMMNATUYECKOM M NMapacMmnaTUyeckon cuctem. Pesynbra-
Tbl HacToOALLEN PabOTbl M AaHHbIE APYrUX UccnegoBaHuii adpdeKTos
N-koHUeBbIx aHanoros AKTI cBUAETENbCTBYHOT O NEPCNEeKTUBHOCTH
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cyclase and activation of the cAMP signaling pathway [23]. How-
ever, signal transduction pathways may depend on the concentra-
tion of the ligand and be transmitted with the inclusion of other
systems of second messengers, which may affect the direction
and severity of the effects. For example, the MC3R signal can
be transmitted via the phosphoinositol pathway [24], while the
MCSR signal can be transmitted via Jak/STAT [25].

CONCLUSION

Thus, our pilot study of the effects of the ACTH, ,-PGP pep-
tide on HRV in Wistar rats showed that its single intraperitoneal
administration at a dose of 5 pg/kg promotes the adaptation of
laboratory animals to moderate physical activity due to the acti-
vation of suprasegmental structures, while in doses of 50 pg/kg
and 500 pg/kg — activation of the peripheral parts of the sympa-
thetic and parasympathetic systems. The results of this work and
data from other studies of the effects of N-terminal ACTH analogs
indicate the prospects for further study of the effects of the pep-
tide on neurohumoral regulation in experimental animals. In ad-
dition, the heterogeneous results of this work indicate the need
to expand the study by increasing the number of animals and in-
vestigating, along with spectral characteristics, the statistical and
geometric indicators of HRV.
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JanbHeWwwero nsyyeHus sdpPeKToB NenTuaa Ha HEMPOryMopanbHyo
PEryNALMIO Y KCMEePUMEHTA/IbHBIX KMBOTHbIX. Kpome Toro, Heog-
HO3HaYHble pe3y/ibTaTbl UCCIEA0BAHUSA CBUAETENLCTBYIOT O HEObXO-
AMMOCTU PACLUMPEHNUs UCCNEA0BAHMA NYTEM YBEMUYEHUS BbIBGOPKU
JKMBOTHbIX M U3yYeHUs, HApALY CO CMEKTPaANbHbIMU XapaKTepuCTH-
KaMu, CTaTUCTUYECKMX U FEOMETPUYECKUX NOKasaTeneii BCP.
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IN VIVO UICCAEAOBAHME PAHO3AKVBASIIONIEN AKTYUBHOCTU
ITOANCAXAPUAHOI'O I'EASI C UHKAIICY ANNPOBAHHBIM OBAEITMXOBbIM
MACAOM (HIPPOPHAE RHAMNOIDES)

M.A. OAVIMOB!, M.Y. ITAPO®OBA??, ®.M. XOAXAEBA*, A.4. XOABEKOB!, 4.T. BOBOKA/IOHOB?
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2 VIncrutyt Meauiuasr AputieHHs! n papmakoaorun, Ayiantde, Pecriybanka Taaxnkmucran

3 Oraea uHHOBaIMOHHOI JapmarieBTUKM 1 DKCIIEPUMEHTAABHOM MeANIIMHEI, LIeHTp 110 1ccae40BaHMIO MHHOBAITMOHHBIX TexHoAorni1 HanmonaasHoit akage-
mun Hayk Tagoxukucrana, Ayman6e, Pecriybanka Tagsxmkmucran

4 Kadeapa dpapmaxosornu ¢ Kypcom Kanumueckoit papmakoaornu, TaXXMKCKUI rocyAapCTBEHHBIN MeAVIIMHCKUIT yHUBepcuTeT uM. AGyaan nbun Cuno,
Aymanbe, Peciybanka Tagxukucran

5 /labopaTopust XUMUU BEICOKOMOAEKYASPHBIX coeanHennit, Vincrutyt xumun um. B.V. Huxurnna HarmonaapHoit akagemun Hayk Tagxukucrana, JymanGe,
Pecrry6.amka Tagxxuxucran

Lienb: usyyeHne moppodusnonorniecknx ocobeHHoCTel 3axKMBNEHUA OXKOTOBOM PaHbl y KPbIC NMPY NPUMEHEHWUW NOAUCaXapULHON renesoii Gopmbl
Ha OCHOBE NEeKTWHa U Noancaxapuaa U3 abpuKocoBoi Kameam ¢ MHKAMNCyIMPOBaHHbIM MacioM obnenuxu.

Matepuan u meTogpl: MccnefoBaHUe 6blI0 NPOBEAEHO Ha ABYX rpynnax 1abopaTopHbIX Kpbic, No 18 ocobeii B Kaxaol rpynne. KUBOTHbIM 06eunx
rPYNN HAHOCW/ICA OXOT Ha KOXY npu Temnepatype 150°C B TeyeHue 5 ceK. B OCHOBHOM rpynne, ¢ Le/blo yyyLWEeHUs pereHepaLum, Ucrnonb3oBaHa
HOBan renesas Gopma Ha OCHOBE NONNCAXapPWUAHOTO KOMMO3UTA C MHKAMNCYy/IMPOBaHHbIM Maciom obnenuxu. B rpynne KOHTpons npoLecc BoccTa-
HOBNEHUA KOXKM NpoXoaus 6e3 NpuMeHeHus resis, Npu 3TOM NOBEPXHOCTb pPaH opoLanach 3% pacTBOPOM nepekncy Bofoposa. Koxa, NofKoXKHas
KNeTYaTKa M MbILLLLbI HA MeCTe PaHbl Pa3MepPOoM 2X2 CM CAYXKUAN MaTepUanom ana mopdosornyeckoro ucciefoBaHmA. TKAHW MCCEKANUCh B Mpesenax
MaKpPOCKOMUYECKN HEU3MEHEHHOM KOXM U 06pabaTbiBannCh AN TMCTONOTMYECKOTO UCCeA0BaHMA. MCTONOTMYECKME CPe3bl, OKPALLEHHbIE reMaToK-
CWIMHOM UM 303MHOM, NPOCMAaTPUBANUCL B MUKpocKone Axiostar PLUS (Carl Zeiss, Germany).

Pe3ynbTathbl: B KOHTPONBLHOW Fpynne NPoUCXoauI0 ectecTBeHHoe (G13nonornieckoe) 3axkmBieHne, COOTBETCTBYIOLLEE HEMONHOMY BOCCTaHOB/IEHUIO
(penapaTuBHoO pereHepaLmu) n GopMnpoBaHuto pybLOBOI TKaHW. [py NPUMEHEHUM NOMCaxapUAHOTO reifl B OCHOBHOW rpynne Habntoaanock ycko-
peHue GopMUPOBAHUA FPAHYNALMOHHOMN TKaHU B Npeaenax anMaAepmunca, Lepmbl U NOAKOKHO-KMPOBON KneTyaTku. OTMeUYeHo, YTO UCMO/Ib30BaHUe
NpPeANoKEHHOTO eIl OrPaHUYMBaN0 AECTPYKTUBHbIE U3MEHEHUA, CNOCOBCTBOBANO PaBHOMEPHOMY CO3PEBAHUIO MOIOAON COEAMHUTENbHOM TKaHMK,
obecneunBas NPoLEecc ANUTEM3aLMM U MOHOIO 3aKpbITUA AedeKTa.

3akntoueHue: paspaboTaHHas noavcaxapuaHas renesas Gopma ¢ MHKaNCyIMPOBaHHbIM MacioM 061eNMXM MMeeT 60N1bLLIOI NOTEHLMAN NPUMEHEHNSA
B KauecTBe NOBA3KM HA OXKOroBble paHbl 419 YCKOPEHUA UX 3aXKUBNEHUA.

KntoueBble cnoBa: 0#0208a4 paHa, 3axusneHUe paHbl, NOAUCAXapUOHbIl 2enb, nekmuH, abpukocosas Kamedb, obnenuxosoe macno (Hippophae
rhamnoides).

Ana untuposanua: Onumos MA, Lapodosa MY, Xogskaesa @M, Xonbekos ALl, BobokanoHos AT. In vivo uccnefoBaHWe PaHO3aXKMBAAIOLLENH aKTUBHO-
CTW MOIUCaxapuUAHOrO rens C MHKancynMpoBaHHbIM 06ienuxosbiM maciom (Hippophae rhamnoides). BecmHuk AsuyeHHel. 2023;25(1):84-93. https://doi.

0rg/10.25005/2074-0581-2023-25-1-84-93

IN VIVO STUDY OF WOUND-HEALING ACTIVITY OF POLYSACCHARIDE GEL WITH
ENCAPSULATED SEA-BUCKTHORN OIL (HIPPOPHAE RHAMNOIDES)

M.A. OLIMOV!, M.U. SHAROFOVA?}, EM. KHODZHAEVA*, A.D. KHOLBEKOV!, ].T. BOBOKALONOV®>

1 Department of Morphology, Faculty of Medicine, Tajik National University, Dushanbe, Republic of Tajikistan

2 Institute of Avicenna's Medicine and Pharmacology, Dushanbe, Republic of Tajikistan

3 Center for Research of Innovative Technologies of the National Academy of Sciences of Tajikistan, Dushanbe, Republic of Tajikistan

4 Department of Pharmacology with a Course of Clinical Pharmacology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

5 Laboratory of Biopolymers, Institute of Chemistry named after V.I Nikitin, National Academy of Sciences of Tajikistan, Dushanbe, Republic of Tajikistan

Objective: To study the morphophysiological features of burn wound healing in rats using a polysaccharide gel form based on pectin and polysaccharide
from apricot gum with encapsulated sea buckthorn oil.

Methods: The study was carried out on two groups of laboratory rats with 18 animals in each group. A skin burn injury was inflicted in both groups (for
5 seconds at a temperature of 150°C). In the main group, in order to facilitate regeneration, a new gel form based on a polysaccharide composite with
encapsulated sea buckthorn oil was applied to the burn site. In the control group, instead of the gel, a 3% hydrogen peroxide solution was applied to
the surface of the wound. The skin, subcutaneous tissue, and muscles were sampled for morphological studies, sample size being 2x2 cm. The tissue
was sampled within unchanged skin and processed for histological examination. Histological slides were stained with hematoxylin-eosin and viewed
under Axiostar PLUS microscope (Carl Zeiss, Germany).
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Results: In the control group, physiological wound healing took place which corresponds to incomplete healing (reparative regeneration) and the
formation of scars. In the main group after the gel treatment, the formation of granulation tissue within the epidermis, dermis, and subcutaneous
fat was accelerated. It was noted that the use of the proposed gel limited destructive changes, and contributed to the steady maturation of young
connective tissue, ensuring the process of re-epithelialization and complete closure of the defect.

Conclusion: The proposed polysaccharide gel with encapsulated sea buckthorn oil has great potential for use as a dressing for burn wounds to expedite

their healing.

Keywords: Burn wound, wound healing, polysaccharide gel, pectin, apricot gum, sea buckthorn oil (Hippophae rhamnoides)

For citation: Olimov MA, Sharofova MU, Khodzhaeva FM, Kholbekov AD, Bobokalonov JT. In vivo issledovanie ranozazhivlyayushchey aktivnosti polisakharidnogo
gelya s inkapsulirovannym oblepikhovym maslom (Hippophae rhamnoides) [In vivo study of wound-healing activity of polysaccharide gel with encapsulated sea-
buckthorn oil (Hippophae rhamnoides)). Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(1):84-107. https://doi.org/10.25005/2074-0581-2023-25-1-84-93

BBEAEHMUE

Mpu noBpexAeHUN TKaHel, TO eCTb BO3HWKHOBEHUWM paHe-
BOr0 MpPOLECca, B OpraHM3Me MNPOTEKAET KOMMIEKCHas OTBeTHas
peakumsa. C nosuvuuu oblein natodusmnonorm 3axkMBieHWE paH
pa3HOM 3TMONOMMKN 0ObEeAMHEHO OAHMM CBOMCTBOM — BOCMA/fEHU-
eMm. [JaHHbI NPoLecc MHOrOCTyNeHYaTbi U UMeeT Noc/iefoBaTeb-
HOCTb COOTBETCTBYIOLLMX Peakumii U cTaguii. BocctaHoBneHue paH
Pa3NNYHOTO NMPOUCXOKAEHMA NPOTEKAET N0 MexaHW3My obLMX Nna-
TOOU3NONOTMYECKUX NEPUOAOB, TaKMX Kak: ¢asa remocTasa, dasa
BOCMNaNeHNs, (BbIXOA KNETOK BOCMANEHUS U XKUAKOM YacTM KPOBU 3a
npeaenbl COCYAMCTOro pycna), BO306HOBNEHME yTPayYeHHbIX TKaHel
(nponudepauma) n dasa pemomsenmpoBaHua NyTém obpasoBaHUA
py6ua [1, 2]. CoBpeMeHHbI NoAX0A K TEpanMmM OXKOroB U paH cyLue-
CTBEHHO OT/IMYAETCA OT O6LLENPUHATON TAKTUKM NPeablayLmx geca-
TUNETUI. HblHeWHMe MeToAbl M TaKTUKA IeYEHMA OCHOBbIBAOTCA Ha
[LOCTUKEHUAX U3YYEHMA NaToreHe3a 0XKoroBol 60s1e3HU, a TakKe eé
OCNIOXKHEHWIA. B 3aBUCHMOCTM OT 3TUONIOTUK, TAKECTU TPABM U OXKO-
OB NMPUMEHAOTCA Pa3INYHbIE a/IbTEPHATUBHbLIE METOAbI Tepanum (2,
3]. B nocneaHee BpemMs MHOTME UCCeA0BaTeNIN COCPELOTOUEHb! HA
NPOV3BOACTBE HOBbLIX NEPEBA3OYHbIX MATEPUANOB AR paH NyTEM
CMHTE3a UAN MmoandMKaLmMm BUOCOBMECTUMBIX MaTepuanos [3-9].

JocTynHbl TakKe pasHble cnocobbl 3aMeHbl KOXKMU U KOCMEeTOo-
NOTMYECKME NpoLeaypbl ANA YCTPAHEHUA BO3HMKLWMX AedeKToB. 3a
nocnegHve EecATUNETUA B YacTU Pa3paboTKM 3aMeHUTENEN KOXKU
HabtoAaoTCA CTPeMUTENbHbIE ycnexn. OfHaKO HY OAMH AOCTYNHbIN
3aMEHUTENb KOXKM HE COOTBETCTBYET KPUTEPUAM MAEANbHOM 3ame-
Hbl NoBpPEXAEHHOTO eé yyacTKa [5, 6]. CywwecTBeHHOe BO3aeicTeNe
MCMONb3yeMbIX MAaTEPUANOB A/1A NepPeBA30K Habaogaetca npu 3a-
KUBJIEHWUW PaH, NOMOXKUTENbHO BO3AENCTBYS HA KAYECTBO NIeYEHNA
N YCKOPAA NPOLLECC 3aKPbITUA PAaHEBO NOBEPXHOCTU. B nutepatype
TaKXKe MMETCA AaHHble O LWMPOKOM MCMNOAb30BaHUM MaTepuanos
NPUPOLHOrO MPOUCXOXKAEHWUA, TaKUX KaK, Hanpumep, HeKoTopble
NIeKapPCTBEHHbIE PACTEHUA, AJ/IA IEYEHWUS OXKOTOBbIX MOBPEXAEHWUN
Koxu [7, 8].

TeKkywme CTpaTerMn Tak»Ke yKasblBalOT HA YCKOPEHWE 3aXKMB-
JIeHUA paH MpY UCMOb30BaHUK CreLmanbHo pa3paboTaHHbIX nepe-
BA30YHbIX MaTepuanos. B 3Tom naaHe H6OAbLINHCTBO ycnanii bbino
HanpaBAEHO Ha 3KCMEPUMEHTA/IbHOE U KAMHWUYECKOE MPUMEHEHUE
MaTepuranoB 6MONOrMYECKOrO MPOUCXOKAEHMA, TAKMUX KaK KONNAreH,
XUTWH, XUTO3aH U T.A4., KOTOPble CMOCOBHbI YCKOPATbL NMpoLecchl 3a-
KMUBJIEHMA Ha MOJIEKYNAPHOM, KNETOYHOM U CUCTEMHOM YPOBHSX U
MCMONb3YIOTCA B Ka4eCcTBe MaTepPUanoB As NPou3BOACTBA PaHEBbIX
nosA3okK [7].

B HacTosLLee Bpems, NPy NEYEHUM PaH M OXKOTOB, NPONEKHEN,
XPOHUYECKMX 3B U NPOUMX AePEKTOB KOXKM PasIMYHON STMONOTNY,

INTRODUCTION

Tissue injuries trigger a wound-healing process that initiates
a complex response in the whole body. From the pathophysiolog-
ical prospect, the healing of wounds of various etiologies is ac-
companied by a universal reaction of inflammation. This process
is multi-staged and includes a sequence of corresponding reac-
tions and phases. Healing of wounds of various origins progresses
through the following phases: hemostasis, inflammation (exu-
dation of the inflammatory cells and plasma through the vessel
wall), and renewal of lost tissues (proliferation) and remodelling
through scar formation [1, 2]. The modern approach to the treat-
ment of burns and wounds differs significantly from the generally
accepted tactics of previous decades. Current methods and tac-
tics of treatment are based on the achievements in the under-
standing of the pathogenesis of burn disease, as well as its com-
plications. Depending on the etiology and severity of injuries and
burns, various alternative methods of therapy are being used [2,
3]. Recently, many researchers have focused on the production of
new wound dressings by synthesizing or modifying biocompatible
materials [3-9].

Various skin replacement methods and cosmetic proce-
dures are also available to eliminate the defects that have aris-
en. Over the past decades, rapid progress has been observed
in the development of skin substitutes. However, none of the
available skin substitutes meets the criteria for an ideal replace-
ment of a damaged skin area [5, 6]. A significant effect of the
materials used for dressings is observed in wound healing, pos-
itively affecting the quality of treatment and accelerating the
process of closing the wound surface. Many papers describe the
widespread use of materials of natural origin, such as, for exam-
ple, some medicinal plants, for the treatment of burn injuries to
the skin [7, 8].

Current strategies also point to accelerated wound healing
when specially designed dressings are used. In this regard, most
efforts have been directed to the experimental and clinical use of
materials of biological origin, such as collagen, chitin, chitosan,
etc., which are able to accelerate healing processes at the molec-
ular, cellular and systemic levels and are used as materials for the
production of wound dressings. [7].

Currently, in the treatment of wounds and burns, bedsores,
chronic ulcers, and other skin defects of various etiologies, a
wide variety of wound dressings are used [3, 4]. The ideal wound
dressing is designed to prevent dehydration of the wound and to
maintain its gas permeability. In addition, it should prevent the
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npumeHsietcs 6onblioe pasHoobpasue paHeBbiXx NoBA30K [3, 4].
MaeanbHasa paHeBas NoBA3Ka NpefHa3HayeHa 4aa npegoTspalle-
HUA 06Ee3BOXKMBAHWMA PaH M COXPaHEHMA eé rasonpoHMLLAEMOCTH.
Kpome TOro, oHa foNKHa NPenATCTBOBAaTb MPOHUKHOBEHMIO Mblan
U MUKPOOPraHW3MOB, He MPUAUMATb K paHe W JIerko yAanATbes
6e3 HaHeceHusa AOMNOMHUTENbHOM TPaBMbl. PaHeBble MOBA3KK, crno-
COOCTBYIOLLME 3aKMBNEHUIO PaH, KaK MPaBWIO, M3roTaBAMBAOTCA
U3 NIErKoZOCTYMHbIX BMoMaTepuanos, TPEOYOLWMX MUHUMANLHOW
06paboTkK, 06134a0LWMX HETOKCUYHBIMU, HE aNNepreHHbIMU U aH-
TUMMUKPOOHBIMUM CBOWCTBAMM. 10 UTOram COBPEMEHHbIX UCCNea0Ba-
HWI, B paboTax MHOTMX YYEHDbIX, HabntogaeTca TeHAEHUMA CO34aHNA
HOBbIX MOAMPULMPOBAHHBIX, BUOCOBMECTUMbIX NEPEBA30YHbIX Ma-
Tepuanos ana paH [9-19].

Mcnonb3oBaHHasA HamMK B KauyecTBe KOXXHOTO MOKPOBa, Camo-
OUKCHPYIOLLAACA M COXPAHAIOLLAA BAXKHYIO cpeay MMApPOKoNIoua-
Has NOBA3KA, COAEPKUT NONYNPOHULLAEMbIV BEPXHUI CNOW, NPenaT-
CTBYIOLUMIA MOMAZaHUIO B paHy BOAbl U MUKPOOpraHM3mos. Kpome
TOTO, MPU KOHTAKTE C PaHOM rMAPOKOANOMAbI (Noavcaxapuabl U ux
KOMMNO3UTbI ¢ 6elKamK) 3aXBaTbIBAKOT IKCCYAAT PaHbl, B pesy/ibrate
yero obpasyeTca resib, KOTOPbI 06ecneynBaeT BAAXKHYO cpeay ans
3axusnexus [10].

M3-3a [OBOMBHO MNOTHOW KOHCUCTEHLUMM TUAPOTENN TaKKe
MOXXHO HAHOCUTb Ha paHbl WM Ha Apyrue NpobnemHble y4acTKu
KOXM. KOMMEpPYECKM A0CTYNHble MOBA3KM HAa OCHOBE rMaporenen,
M3-3a afresnBHbIX CBOWCTB M CMOCOOHOCTM MOMIOWATH KUAKOCTb,
MCMONb3YIOTCA ANA 3KCCYAATUBHBIX PaH, NPONEXHEN UMW OXOFOB.
[LobaBneHne BeLeCTB C aHTUBAKTEPUabHBIMM CBOMCTBAMM A0OMNON-
HUTEIbHO MOMET Y/IY4YLIUTb MPUMEHEHME NOBA30K Ha OCHOBE rMApPO-
renev [11].

CucTemMbl OCTaBKM /IEKAPCTBEHHBIX BELLECTB MOTYT COAen-
CTBOBATb NPEOAONEHMUIO pALa NPENATCTBUM, BKAKOYAA HU3KYO 6uo-
[OCTYMHOCTb AKTWMBHbIX areHTOB, CMOCOOCTBYA KOHTPOAMPYEMOMY
BbICBOOOXKAEHUIO NeKapcTB, obecneynBas MOBbILWEHHYO CTabunb-
HOCTb MpenapaTa, yMeHblUuas NoboyHble 3GPeKTbl M YacToTy L03M-
POBaHMA, YTO, B KOHEYHOM WTOTe, YAYULIWUT TepaneBTUYECKY 3¢-
¢dekTMBHOCTb [12-20]. Bonee TOro, C aHTUYHbIX BPEMEH A1 NedYeHun
0)KOroB OTZA3BaNOCh NPEANOYTEHNE UMEHHO TPAAULMOHHBIM Cpea-
CTBaM, NOCKO/IbKY OHW 3HauMTENbHO 3G dEeKTUBHEE, bonee brogKeT-
Hble, UMEeIOT LWMPOKUIA AMana3oH AEWCTBUA U MeHblue NOBOYHbIX
adpdekToB.

CucTembl Ha OCHOBE ruaporenei, bnarogaps cBoMm 6BUOXMMK-
YECKMM U MeXaHWUYeCKUM CBOICTBAM, NPOAEMOHCTPMPOBANUN NpPeu-
MyLLecTBa B 061acTh gecmyprun. B HeaasHMX 0630pax anTepaTtypbl
0606LLLaeTca NPOLLECC 3aKMBIEHMA KOXKHbIX PaH M COOTHOCATCA na-
pameTpbl OLEHKW. 3aTEM PaCcCMaTPMBAKOTCA, KaaccubuumpyroTca u
obcyKpatoTcA paclumMpeHHble GyHKLMU TMApOreneBbix NoBA30K, Ta-
KMe KaK: aHTUMMKPOOHbIe CBOMCTBA, aAre3ns u remoctas, NpoTUBo-
BOCMANUTENIbHOE M aHTUOKCUAAHTHOE AeNCTBMA, 4OCTaBKa BELLECTB,
CaMO3aXKMBNEHWNE, PEAKLUMA Ha CTUMYA, NPOBOAMMOCTb, @ TaKKe
CTPaTErnMn, NPUHATbIE ANA JOCTUNKEHWUA 3TUX GYHKUMIA. Kpome Toro,
0bCYyKaaeTca NpYMEHeHWe TMAPOoreneBbiXx MOBA30OK ANA JeYeHus
Pa3/IMYHbIX TUMOB PaH, TaKMX KaK pe3aHble U UCCEYEHHbIE paHbl [4,
15-19].

B npouecce 3axMBAEHUA paH MOTYT ObITb MCNONBb30BaHbI ApPY-
TMe TPynnbl aKTUBHbLIX COEAUHEHWI, BUTAMMHbI U MUHEpasbHble
fo6aBku [21, 22], B Tom uncne BuTamuHbl A, C 1 E, a TaKKe UMHK
N meab. NMpu NoBpeXAEHUN KNETOK 006pasytoTca akTUBHbIE GOPMbI
kncnopoga (A®K), KoTopble ABAAIOTCA AOCTAaTOMHO CUMAbHbLIMU BMO-
OKCUAQHTAMM U NPOABAAIOT BbIPAXKEHHYHO LLUTOTOKCUYECKYHO aKTUB-
HOCTb MO OTHOLLEHUIO K 3yKapuoTam [1]. AnA ycTpaHeHUs faHHOro
aevctena AOK ncnonb3oBannch pasivyHble aHTUOKCMAAHTLI, Takue
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penetration of dust and microorganisms, not stick to the wound,
and be easily removed without causing additional injury. Wound
dressings that promote wound healing are typically made from
readily available biomaterials that require minimal processing,
with non-toxic, non-allergenic, and antimicrobial properties. Ac-
cording to the results of modern research, there is a trend of de-
velopment of new modified, biocompatible dressing materials for
wounds [9-19].

The self-fixing and moisture-preserving hydrocolloid dress-
ing used by us as a skin cover contains a semi-permeable top
layer that prevents water and microorganisms from entering the
wound. In addition, upon contact with the wound, hydrocolloids
(polysaccharides and their compounds with proteins) capture the
wound exudate, resulting in the formation of a gel that provides a
moist environment for healing [10].

Due to their rather thick consistency, hydrogels can also be
applied to wounds or other skin injuries. Commercially available
dressings based on hydrogels, due to their adhesive properties
and ability to absorb liquid, are used for exudative wounds, pres-
sure ulcers, or burns. The addition of substances with antibacteri-
al properties can additionally optimize the use of hydrogel dress-
ings [11].

Drug delivery systems can help overcome a number of
obstacles, including low bioavailability of active agents, pro-
moting controlled drug release, providing increased drug sta-
bility, and reducing side effects and dosing frequency, which
will ultimately increase therapeutic efficacy [12-20]. More-
over, since ancient times, traditional remedies have been pre-
ferred for the treatment of burns, since they are much more
effective, low cost, have a wide range of actions, and show
fewer side effects.

Hydrogel-based systems, due to their biochemical and me-
chanical properties, have shown advantages in bandaging. Recent
literature reviews summarize information on skin wound healing
and correlate evaluation parameters. The advanced features of
hydrogel dressings are reviewed, classified, and discussed, such
as: antimicrobial properties, adhesion, hemostasis, anti-inflam-
matory and antioxidant actions, substance delivery, self-healing,
stimulus-response, conductivity, as well as the strategies aimed
to achieve them. In addition, the use of hydrogel dressings for
the treatment of various types of wounds, such as incised and
excised wounds, is discussed [4, 15-19].

In the process of wound healing, other groups of active
compounds, vitamins and mineral supplements can be used
[21, 22], including vitamins A, C and E, as well as zinc and cop-
per. When cells are damaged, reactive oxygen species (ROS) are
formed, which are strong bio-oxidants and exhibit pronounced
cytotoxic activity against eukaryotes [1]. To eliminate this effect
of ROS, various antioxidants have been used, such as vitamin E,
a fat-soluble antioxidant, and vitamin C, which, in addition to its
antioxidant effect, help to “regenerate” vitamin E after “fighting”
free radicals.

PURPOSE OF THE STUDY

Study of the morphophysiological features of burn wound
healing in rats using a polysaccharide gel form based on pectin
and a polysaccharide extracted from apricot gum with encapsu-
lated sea buckthorn oil.
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KaK BUTaMMH E — MPOPacTBOPUMbIA aHTUOKCMAAHT, BuTamMuH C,
KOTOPbIA, MOMMUMO CBOErO aHTUOKCUAAHTHOrO AeMCTBUA, MOMOraeT
«pereHepmpoBaTb» BUTaMMUH E nocne «6opbbbi» cO CBOBOAHBIMU
paguKanamu.

LLENb UCCNEQOBAHUA

M3yueHne mopdoduranonormyeckux ocobeHHoCTelN 3axmBre-
HUWA OOTOBOW paHbl Y KPbIC NPY NPUMEHEHWUM NOAMCAXaPULHOM re-
nesolt GopMbl Ha OCHOBE NEKTUHA M MOAUCaxapuaa U3 abpuKocoBow
KaMeAu C MHKancyMpoBaHHbIM Maciom obnenuxy.

MATEPUAN U METOAbI

MccneposaHue 6bi10 NpoBeaeHO B ABYX rPynnax NofonbITHbIX
KpbIC IMHMKM Buctap maccoit 180-220 r B Konmuectse no 18 ocobeit
B Kaxzow rpynne. YcnoBua COAepKaHUA }KUBOTHbLIX B BUBapUX da-
KynbTeTa 61onornm TaaKMKCKOrO HaLMOHAIbHOTO YHUBEPCUTETA CO-
0TBETCTBOBAIO «MHCTPYKLMM MO YXOAY U COAEPHKAHUIO MUBOTHBIXY,
YTBEPKAEHHOW AeKkaHOM Buonoruyeckoro dakynbTeta M ogobpeH-
Hoi KomuTteTom no aTuke npu HauuoHanbHOM akagemuu Hayk Taa-
MKncTaHa (npoTokon Ne 5 ot 18.05.22 r.). Kpbicam BHYTpMEpIOLL-
MHHO BBOAMAUCH 2% KeunasuH (10 mr/kr) u ketammu 10% (90 mr/kr)
[NA aHecTe3uu, 3aTem BOJIOCAHOM NOKPOB Ha CUHE YAANANCA BPYY-
HYI0, @ KOXXa 06pabaTbiBasacb BaTHbIMM NMas04KaMM, NPOMMUTAHHbI-
MU 75% 3TaHONOM. OXOT Y KpbIC BbI3bIBA/ICA 31EKTPONAANbHUKOM (C
peryimpyemoi TemnepaTypo) ¢ AMaMeTpOM HaKOHeYHKKa 15 mm v
TemnepaTypoi 150°C B TeueHue 5 cekyHa,

MonucaxapuaHas renesas Gopma Ha OCHOBE NeKTUHA U Noau-
caxapuaa u3 abpuKocoBoi Kameam € MHKANCyIMPOBaHHbIM Mac/ oM
obnenuxu Bbina NnpUMeHeHa Ana pereHepaLyn 0BOMXKEHHbIX paH B
OCHOBHOIA rpynne, B rpynne KOHTPOAA BOCCTAHOB/IEHUE PaH MPOXO-
AWN0 NYTEM OpOLIEHUA NMOBEPXHOCTH PaH 3% pacTBOPOM Mepekncu
BOAOPOZA.

IKCTPAKT roToBU/ICA U3 abPMKOCOBOI KaMeaW METOAOM MaLie-
paumn 80% (06./06.) sTaHoNOM B TeueHue 6 aHeil. COOTHOLEHKE
Kamegy K 3KCTparupyowein mugroctm coctasuno 8:100 (macca/
06bEM), a NONyYeHHbI SKCTPAKT Kamean LeHTpudyrnposanca npu
5000 06/muH. 1 mn 0bnenuxoBoro macna nepemewwnsanca ¢ 10 mn
3KCTpaKTa Kameam npu 12000 06/MUH romoreHM3aTopoM B TedeHue
5 MUH. U36bITOK pacTBOpWUTENA YAANANCA NEPErOHKOW MpW MOHU-
YKEHHOM JaBeHuu. fnaporenu rotoBUANCL NYTEM HEMOCPeaCTBEH-
Horo f,06aBieHMA 5 MA refeobpasytoLLero areHTa (HU3KOMeTUINPO-
BaHHbI A6104HbIA NnekTnH 0,5 mac.%) npu pH 6,0-6,5 B pactBope
HaHO3MY/NIbCUI SKCTPaKTa Kameau ¢ obnenuxoBbim maciaom. Mony-
UEHHasn renesas KOMMNO3ULMA UCNONb30BANACh ANA HECEHWS HA MNO-
BEPXHOCTM OXKOTrOBbIX PaH YKMBOTHbIX OCHOBHOW Fpynnbl.

Ha 7-i, 14-i n 21-i AHM NO 6 KMBOTHbIX U3 KaXJOW rpynnbl
nofBeprasncb 3BTaHa3nM MHTaNALMeN AMOKCMAR Yraepoaa B cneuy-
a/bHOMN YCTaHOBKe ANA 3BTaHa3uuW. [na nocnefytowero U3yyeHua
npoLeccoB pereHepauuu, NyTéM npenapupoBaHUsA, BblPe3anuchb
TKaHW Ha MecTe HaHeCceHUA TePMMUYECKOM annauKauumM pasmepom
2x2 cM (KoXKa, MOAKOMKHAA KnetdyaTka, mblwupl). O6pasLbl KOXM,
BK/II04AA 30HY 3/0POBOM TKaHW, duKcMpoBanuch B 10% HelTpasb-
Hom pacTBope dopmanunHa, 06€3BOXKMBANUCL B CMMPTaX BO3pac-
Talolel KoHueHTpauun (70°, 80°, 96° u 100°), npocsetnanuch B
xnopodopme, obpabatbiBanncb cmecblo xnopodopm-napadvH u
3annBanucb B napaduH. [luctonornyeckme cpesbl H6biaK caenaHbl
C NPUMEHEHMEM CaHHOTO MUKpoToma MC-2 (Partnermed, Poccus)
C nocnepytoLleit OKPackon remaToKCUAMHOM-303UHOM. OKpalleH-
Hble GyKceNMHOM Npenapatbl 6blav UCNONb30BaHbl ANA BblABNEHUA

METHODS

The study was conducted in two groups of Wistar male rats
weighing 180-220 g with 18 animals per group. Rats were kept
in the animal house of the Faculty of Biology of the Tajik Nation-
al University in conditions meeting the requirements of the “In-
structions for the Care and Maintenance of Animals”, approved
by the Dean of the Faculty of Biology and the Ethics Committee
at the National Academy of Sciences of Tajikistan (protocol No. 5
dated 18.05.22). The burns were inflicted by an electric soldering
iron (temperature controlled) with a 15 mm tip diameter and a
temperature of 150°C for 5 seconds after i.p. anesthesia using a
2% solution of xylazine (10 mg/kg) and 10% ketamine (90 mg/kg).
The skin of the back of the animals was shaved and wiped with
75% ethanol swabs.

A polysaccharide gel form based on pectin and polysaccha-
ride from apricot gum with encapsulated sea buckthorn oil was
used for the regeneration of burns in the main group; while in the
control group, the wound surface was irrigated with a 3% hydro-
gen peroxide solution.

The extract was prepared from apricot gum (gummi arme-
niacae) by maceration with 80% (volume/volume) ethanol for
6 days. The ratio of gum to extracting liquid was 8:100 (weight/
volume); the obtained extract was centrifuged at 5000 rpm.
Thereafter 1 ml of sea buckthorn oil was mixed with 10 ml of gum
extract at 12,000 rpm using a homogenizer for 5 minutes. The ex-
cess solvent was removed by distillation under reduced pressure.
Hydrogels were prepared by direct adding 5 ml of a gel-forming
agent (low methylated apple pectin 0.5 weight%) at pH 6.0-6.5 in
a solution of nanoemulsion of gum extract with sea buckthorn oil.
The obtained gel composition was applied to the surface of the
burn wounds of animals of the main group.

On the 7%, 14%, and 21 day of the experiment, 6 animals
from both groups were euthanized by inhalation of the carbon
dioxide in a special device. For the subsequent study of regen-
eration processes, skin at the wound site was sampled within
the healthy skin, with sample size 2x2 cm, fixed in 10% neutral
formalin solution, dehydrated in alcohols of increasing concentra-
tion (70°, 80°, 96° and absolute alcohol), cleared in chloroform,
processed through the mixture of chloroform-paraffin, and em-
bedded in paraffin. Histological slides 8-10 mcm thick were cut
using MS-2 sledge microtome (Partnermed, Russia) with sub-
sequent hematoxylin-eosin staining. Resorcin-fuchsin-stained
preparations were used to detect elastic fibers (Weigert method).
Van Gieson method followed by counterstaining was used to dif-
ferentiate the components of the connective tissue. Histological
slides were viewed under Axiostar PLUS microscope (Carl Zeiss,
Germany). Magnification was selected according to the purpose
of the study. The dimensions of the wound were determined
using Werckmann callipers. The area of the wounds was mea-
sured on their digital photographs using Imagel) v1.54b software
(National Institutes of Health, USA). The share of the unhealed
wound surface was calculated using the formula:

Initial area Final area

Unhealed area — of thewound — of the wound « 100

of wound (%) Initial area of the wound

The obtained data were processed statistically using Origin-
Pro 2023 10.0.0.154 software. The normality of the distribution
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3/1aCTUYECKMX BONOKOH (meTog, Beitrepta). Mo metoay BaH-MM30Ha
C nocnesywwWmMm [JOKpalWwuBaHMem nposefeHbl aAnddepeHLMpoB-
Ka 1 onpefeneHne CoeanHUTEIbHOTKAHHbIX CTPYKTYp. Mccnenosa-
HWUA MUKPOCKOMUYECKMX NpenapaToB NpPoBeAeHbl Ha MUKpOCKone
Axiostar PLUS (Carl Zeiss, Germany). B cOOTBETCTBUM C NOCTaBIEH-
HOW Lenbto Noabupanoch yBenmyeHue.

Pasmepbl paH U3MepAUCh C NOMOLLBIO LdPOBOro LUTaHIEH-
umpkyna Werckmann. [nq 3Toro pagom ¢ Kaxaon paHoii ycTaHasAw-
BaNNCb FyOKU WTAHTEHLUMPKYAA ANA HAPYKHbIX M3MEPEHUI, U paHa
¢doTorpadpmposanace. Potorpadum 06pabaTbiBaAMUCh Ha KOMMbIO-
Tepe ¢ nomoLbto nporpammel Image) v1.54b (National Institutes of
Health, USA) ans BbluMcaeHnsa naowagmn paHbl. NpoueHTHoe cooT-
HOLUEHWE NIOLLAAM HE3AKMBLLIMX YHACTKOB PaH K MCXOLHOMY pa3me-
Py paHeBOM NOBEPXHOCTU PACCUUTBLIBANOCHL NO popmyne:

KoHeyHasn
~  naowagab paHbl

HauanbHasn
naowaab paHbl
HavanbHasa naowaab paHbl

HesaxusLimnm — x 100

y4acToK (%)

Cratuctnyeckas obpaboTka BbinonHaAnack Ha MK ¢ nporpam-
moi OriginPro 2023 10.0.0.154. HopmanbHOCTb pacnpeneneHus
npu3Hakos onpefensanacb no Kputeputo LLanupo-Yunka. Pesynb-
TaTbl NOKAa3anu, YTo pacnpegeneHne AaHHbIX COOTBETCTBYET rayc-
COBCKOM KpunBoi. C:aTue AaHHbIX NpeacTasneHo B suae M1SD, roe
M — cpeaHee apudmeTtnyeckoe, SD — cTaHAAPTHOE OTKIOHEHME.
CpaBHeHWe [aHHbIX MeXay rpynnamu npoBOAMIOCH C MOMOLLbIO
t-kputepua CTblofieHTa AN He3aBUCMMbIX BbIOOPOK. [uHamuKa
3a)KMBJIEHME PaH OLEHMBANACh C NOMOLLbI0 0AHOMAKTOPHOrO AMc-
NepCUOHHOrO aHaNM3a Ana ceAsaHHbIX BbiIbopok (ANOVA) ¢ nosTo-
pAWMMKUCA U3MEPeHUAMN. 1A aHanu3a pasnnmumna faHHbIX cTaTu-
CTUYECKM 3HAYMMbIM cYMTaNoch 3HaveHue p<0,05.

PE3YNbLTATbI U UX OBCYXOEHUE

Bo Bcex HabNtoAeHUAX Ha 7-ble CYTKM NOCNE HAHECEHUA OXOora,
B KOHTPO/IbHOM TPynne XMBOTHbIX B 30HE HAaHECEHHOTO Tepmuye-
CKOro 0XK0ra OTCYTCTBOBA/ NAOCKMIA MHOTOCNOWMHbIN sanutennii. Cnou
OTAE/IbHbIX OCTPOBKOB 3NMUAepMMca BOAM3M YCTbEB COXPaHEHHbIX
BOIOCAHbIX $ONNMKYN0B 6blAn He auddepeHuMpoBaHbl. O6Hapy-
MBANNUCb ABHbIE AereHepaTUBHbIE BUAOU3IMEHEHHbIE KNeTKu. Ha-
6/11043aNMCb BbIPANKEHHbIE M3MEHEHMA LECTPYKTMBHOMO XapaKkTepa
B NOA/IEXKALLMX TKAHAX AEPMbI, TMNOAEPMbl M MbIWEYHOrO CNoA
(puc. 1). OTmeyanacb NeiKkouMTapHas MHGUALTPALMKU TPAHYAALM-
OHHO-/IEMKOLMTAPHOrO Bafa, KOTOPbIA PacnonoXeH rybxe cob-
CTBEHHOM MbILWLbI KOXM M OFPaHUYMBAET HEKPOTUYECKME YYACTKU.
BblnK BUAHbI OTTPAHUYEHMA 30HbI HEKPO3a OT NOANENKALUMX TKaHeW
Ha AHe U B KpasAX paHbl 30HOM AeMapKaLMOHHOIO BOCMaeHUs ¢ OTé-
KOM TKaHel 1 3aN0/IHEHHBIMU KPOBbIO cocyaamu. B rnybokmx cnosx
NOAKOKHOM KNeTYaTKM BblI0 MHOMO PacLUMpPEHHbIX, 3anOJAHEHHbIX
KPOBbIO COCYL0B.

30Hbl NOBPEXAEHMA Ha 14-ble CYTKM IKCNepumeHTa Bbiaun no-
KpbITbl CTPYNoM. Mo, HEKPOTUYECKMMM YY4aCTKaMM NO Kpaam aedek-
Ta NPOUCXOAMNO0 NoApacTaHue anuaepmanbHoro naacta. Cocyaamu

Puc. 1 30Ha omepaHUYeHus Ha 2paHuue ¢ 30Hol HeKpPOo3a, 8bIPAMHEH-
Hoe 0eMapKayUoOHHOE 8ocnaseHue, 0MéEk mKaHel U NOAHOKPOoBUE Co-
cy0o08. OKPACKA: 2eMaMOKCUAUH U 303UH. ¥8. x100

Fig. 1 Demarcation zone on the border with the necrosis zone,
pronounced demarcation inflammation, tissue edema and vascular
plethora.  Staining: hematoxylin and eosin. Microphotograph,
magnification x100

88

was determined using Shapiro-Wilk test. The results showed
that the distribution follows a Gaussian curve. The results were
presented as M1SD, where M is a mean value, SD is a standard
deviation. Comparison of data between groups was carried out
using Student's t-test for independent samples. Wound healing
progress was assessed using one-way ANOVA with repeated mea-
sures. The difference was considered statistically significant when
p<0.05.

RESULTS AND DISCUSSION

In all observations, on the 7t day after burn injury inflic-
tion, in the control group of animals, the epidermis in the area
of the applied thermal burn was absent. Layers in the single epi-
dermal islets near the ostia of preserved hair follicles were not
differentiated. Cells displayed degenerative features. Pronounced
destructive changes were observed in the underlying dermis, hy-
podermis, and muscle layer (Fig. 1). Deep to the proper muscle of
the skin demarcation of the necrotic tissue was seen with leuco-
cytic infiltration. Demarcation of the necrotic areas from the un-
derlying tissues was seen at the bottom and at the edges of the
wound with edema and vascular plethora. In the deep layers of
the subcutaneous tissue, there were many dilated vessels filled
with blood.

On the 14 day of the experiment zones of burn injury were
covered with a scab. Under the necrotic areas along the edges of
the defect, the epidermal layer started emerging. Granulation tis-
sue was diffusely infiltrated by lymphocytes and contained blood
capillaries and an abundance of mast cells and macrophages. The
increasing number of the fuchsinophilic bundles of connective
tissue fibers was observed (Fig. 2).

The structure of the dermis was preserved, and cell prolif-
eration was observed in the hair follicle sheaths. In one of the
observations, partial formation of pus and phagocytosed free
colonies of bacteria were observed on the surface of the wound.
There was a pronounced leukocyte infiltration under the granula-
tion tissue.

By the 21 day of the experiment, in all cases, epithelization
was observed on the surface of the burn injury zone, but in the
central part of these areas, the epithelium was missing and the
surface was covered with a fibrin scab. Skin appendages in the re-
generation zone were not visualized. Under the scab and epithe-
lium there was an uneven layer of maturating connective tissue;
underneath fuchsinophilic collagen fibers predominated, running
parallel to the skin surface (Fig. 3).
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KanuANAPHOro TMna, 06MaMem TyYHbIX KNEeTOK U Makpodaros bbina
npeacTasneHa rpaHyNAUMOHHAA TKaHb, anddy3Ho MHOUABTPUpPO-
BaHHaA numooumtamun. Habaoganocb HapacTaHue copepsKaHus
CKNaabIBAOLLMXCA B GPYKCUHODUBHBIE MYYKU COEAMHUTENBHOTKAH-
HbIX BOJIOKOH (puc. 2).

CTpyKTypa Aepmbl Bblia coxpaHeHa, U B CTEHKaX BOMOCAHbIX
Bnaranuwy, Habnoganack npoaudepaums KNeTok. B ogHOM U3 Ha-
6ntofieHNIt Ha MOBEPXHOCTM Mpenapata MPOC/IEKUBANOCh YacTHy-
Hoe 06pa3oBaHue rHOS U $aroLMTUPOBaHHbIE CBOBOAHbIE KONOHUM
6akTepuid. Mog, rpaHyNALMOHHON TKaHBbIO UMENa MECTO BbIPaXKEH-
Has NeKouMTapHas MHOUALTPaLMS.

K 21-bim cyTKam onbiTa BO BCeX C/y4asx Habatoganach anute-
/IX3aLMA Ha NOBEPXHOCTU 30HbI TEPMUYECKOTO BO3LEICTBUA, HO B
LIEHTPaNbHOM YacTU 3TUX Y4aCTKOB Ha ONpeAesEHHOM MPOTAKEHUN
Habnoganacb BbICTUAKA 6e3 3anuTenus, NokpbiTas GUBPUHOBLIM
cTpynom. MpuaaTKM KOXKM B 30He pereHepaTa He BM3yasn3npoBa-
Anck. Mog CTPYNOM M 3NUTENMEM PAcroNarancs HepaBHOMEPHbIN
MAacT CO3pPEBAOWEN COeAMHUTENbHOW TKaHW. B HUKenexalimx
oTaenax npeobnaganu GyKCMHOPUAbHbIE KONNAreHOBbLIE BONOKHA,
OPWEHTUPOBAHHbIE NapaesbHO MOBEPXHOCTM KOXM (puc. 3).

B OCHOBHOIA rpynne KMBOTHbIX Ha CeAbMble CyTKM 3KCnepu-
MEHTA, NOZ, COXPaHEHHbBIM KPaem 0XOroBOM paHbl Ha NOBEPXHOCTU
04aroB TEPMMUYECKOTO BO3AENCTBMA (0XKOra), MECTaMU 3NUAEPMUC
BW3YaNN3MPOBAJICA B BUZE OCTPOBKOB, JIOKASIM3UPOBAHHbIX B NEPH-
depuueckux otgenax v B6IM3M YCTbEB Pa3pyLUEHHbIX BONOCAHbIX
donnukynos. Mo coxpaHEHHBIM MO KPato 0XOroBOW pPaHbl B MHOTO-
C/IOHOM NNIOCKOM 3NWUTENUMU PACMONAraaucb FOMOreHHO OKpaLLeH-
Hble 6a3a/ibHble KNETKU POCTKOBOTO C/105, KOTOPbIE HE UMENU AApa.
Moa annaepmmncom 6e3 andpdepeHLMpPOBKM Ha CETYATbINA U COCOYKO-
BbIV C/10V OblNa BUAHA OMEPTBEBLUAA (HEKPOTU3MPOBaHHaA) Aepma.
O6nacTb Hekposa bblna NPeACTaBAeHa CKAEEHHbIMM 0BpbIBKaMM
BOJIOKHUCTbIX CTPYKTYP, GYKCMHOGUABHBIM U 303MHOGUIBHBIM Je-
TPUTOM, OTFPaHWYEHHbIMU OT MOANENKALLMX TKaHeW. Mpocmatpu-
BaNacb He3penas rpaHyNALMOHHAA TKaHb, KOTOpas mMecTamu Obina
pbIXJI0/ U HEMHOTO OTEYHOM. OfHAKO 06HApYKMBANACh O4EBUAHAA
«KNETOYHOCTbY FPaHyNALUMM. TKaHb, MPUKPbITAsA CTPYNOM, 0COBEHHO
B HE 3MUTENU3UPOBAHHbIX 30HaX, 6bl1a 06MILHO BbICTNAHA MONOAbI-
Mu pubpobnactamu, pubpoumntamu 1 rmcToumTamu (puc. 4).

MbilleyHble BONOKHA 6blAv dparmMeHTUPOBaHbI, OKPYMKEHbI
KPYIMIOKNETOYHbIM  MHOUABTPATOM, Habioaanocb NOMHOKpoBUE

Puc. 2 [paHynayuoHHas MKaHs npedcmassneHa cocyoamu Kanunnsp-
HO20 muna, QU@ @Y3HO UHPUALMPUPOBAHA AUMPOUUMamu. OKPACKa:
2eMAMOKCUSUH U 303UH. Y8. x100

Fig. 2 Granulation tissue is diffusely infiltrated by lymphocytes and
contains numerous capillaries. Staining: hematoxylin and eosin.
Microphotograph, magnification x100

In the main group of animals on the seventh day of the ex-
periment, in some places at the periphery of the burn the islets
of epidermis were visualized near the neck of the destroyed hair
follicles. At the edge of the wound in the epidermis, there were
homogeneously stained basal cells of the germ layer without nu-
clei. Under the epidermis necrotic dermis was seen without dif-
ferentiation into the reticular and papillary layers. The area of ne-
crosis was represented by fragments of fused destroyed fibrous
structures, fuchsinophilic and eosinophilic debris demarcated
from the underlying tissues. Immature granulation tissue was vis-
ible, which was loose and slightly edematous in places. However,
"cellularity" of the granulation tissue was obvious. The tissue cov-
ered with a scab, especially in non-epithelialized areas, and was
abundantly infiltrated with young fibroblasts, fibrocytes, and his-
tiocytes (Fig. 4).

Muscle fibers were fragmented, surrounded by a round cell
infiltrate, and plethora was observed. In the deep layers of the
subcutaneous tissue, there were many congested, dilated, blood-
filled vessels with a perivascular arrangement of mast cells.

On the 14™ day of the experiment in the area of thermal
burns skin was covered with scabs of varying thickness (Fig. 5).
Under the scab, a demarcated area of fibrinoid necrosis and a fo-
cus of the emerging granulation tissue was seen in the form of an
extensive sheath.

In the central area of the sheath numerous capillaries could
be seen. The number of cells and blood vessels decreased to-
wards the bottom of the wound, while the number of the con-
nective tissue fibers bundles increased (Fig. 5). Along the edges
of the regenerating tissue, under the scab, the epidermis was
emerging, with foci of cell hyperplasia up to 6-8 rows.

By the 21 day of this experiment, the peripheral parts of
the wound were replenished with the epidermis. The central part
was covered with a fibrin scab, containing polymorphonuclear
cells and fragments of necrotic fibrous structures. The regenerate
had an uneven distribution of blood vessels in the central region
(Fig. 6).

Compared with the previous period, the number of blood
vessels was slightly reduced. Along the periphery the regenerate
was lined with bundles of fuchsinophilic collagen fibers running

Puc. 3 HepasHomepHeili nnacm co3pesaroujeli coeduHumesnsHol mxa-
Hu. OKpacka: 2eMamoKCUUH U 303uH. Y8. x100

Fig. 3 An uneven layer of maturating connective tissue. Staining:
hematoxylin and eosin. Microphotograph, magnification x100
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Puc. 4 He3penas 2paHynayuoHHaA MKaHb, KOMopaa MECMAMU PbIXAaA
U HeMH020 omeé4HaA. OKPacKka: 2eMamOoKCUAUH U 303UH. Y8. x100

Fig. 4 Immature granulation tissue, which is loose and slightly
edematous in places. Staining: hematoxylin and eosin. Microphotograph,
magnification x100

cocyzi0B. B rnyBoKMX cnoAx NOAKONKHOMN KNeTYaTKM MMENoCb MHOFO
3aCTOWHbIX, PACLUMPEHHDIX, 3aMO/IHEHHbIX KPOBbLIO COCYA0B C Nepu-
BACKY/NIAPHbIM PACMONOMKEHUEM TYYHBIX KNETOK.

Ha 14-ble CyTKM 3KCMepUMEHTaNbHbIX UCCNef0BaHuii B 0bna-
CTW TEPMMYECKOTO OXOTa B NpenapaTax Koxu bl BUAHbI UMeto-
LWMe HEPaBHOMEPHYIO TOALLMHY MOKPbLITUA cTpynom (puc. 5). Mog,
CTPYNOM ONpefenanca orpaHWYeHHbl cnoi GUOPUHOUAHOMO He-
Kpo3a 1 oyar pereHepaTta ¢opmMuUpyIoLLEenca rpaHyNALMOHHOM TKaHK
B BUAe 06LWMPHOro naacra.

B LeHTpanbHbIX OTAENaX NAACcTa ONpeAensnoch MHOXKECTBO Ka-
MUANAPHbIX cocyoB. CofepaHne KNeTOYHbIX 3N1eMEHTOB M COCYA0B
YMEHBLLANOCh MO HAMPaBAEHUIO KO AHY paHbl, HO HApPaCcTano Koau-
4EeCTBO COEAMHUTENIbHOTKAHHbIX BOJIOKOH B BUAE Ny4Kos (puc. 5). Mo
KpaAm pereHepata, nog cTpynom, Habntoganocb HapacTaHue snu-
Aepmuca, UMeBLUero Ao 6-8 pAJ0B KAeTOK 04aroBoi rmnepnaasuu.

K 21-biM cyTKam [aHHOMO 3KcnepumeHTa nepudepuyeckue
4acTu pereHepata 6blM BOCNONHeHb! sNUAepMUcoMm. LieHTpanbHan
Ke 4acTb bblna NOKPbITa CTPYNOM U3 GUOPUHA, CErMEHTUPOBAHHbI-
MU NeiKoLMTamMmM U 06pbIBKaMM HEKPOTU3UPOBAHHbIX BOJIOKHUCTbIX
CTPYKTYp. PereHepaT umen HepaBHOMeEpPHOE PaCrMoONOXKEHUe COoCy-
[10B B LeHTpanbHoW obnactv (puc. 6).

Mo cpaBHEeHWIO € NpeapbIayLMM CPOKOM KOIMYECTBO COCYA0B
HeCcKoNbKo yMeHbLueHOo. PereHepat no nepudepum BbicTnaH cobpaH-
HbIMM B GYKCMHODUABHBIE MYYKU KONNAreHOBbIMU BOJIOKHAMM, KO-
Topble pasmelleHbl K NOBEPXHOCTU KOXKM NapannenbHo. B 3oHe pe-
reHepaTa NPUAATKU KOXU He ONpeaensioTcs.

Pe3ynbTaTbl AVMHAMUKM 33XKMBNEHWA PaH NOCIe TEPMUYECKOTO
0)KOra Y KpbIC 0b6eunx nccnefoBaHHbIX FPynn npuBeaeHbl B Tab/.

B guMHaMuKe 3aXMBREHWA paH, Ha 21 aeHb AnameTp paHeBoW
NOBEPXHOCTH Y KPbIC OCHOBHOM rPynMbl COKPALLAACA A0 MUHUMAb-
Horo pa3smepa (5,7+1,8%) oT nepBOHa4asbHOrO pasmepa OXora no
CPaBHEHUIO C KOHTPO/bHOW rpynnoii (34,5+4,9%). CnepoBaTtenbHo,
NpYMEHeHWe NOANCAXapUAHOrO rens cnocobCcTBOBaNO YCKOPEHMIO
bopMMpPOBaHUA TPAHYNALMOHHOM TKaHM B Npeaenax anuaepmMuca,
[epPMbl U NMOJKOMKHO KUPOBOM KIETYaTKM, YTO NPUBOAMIO K COKpa-
LLLEHWIO pa3mepa 0ora U BbICTPOMY BOCCTaHOBNEHMIO MOBEPXHOCTH
paH.

Macno Hippophae rhamnoides copepXuT Takue 6uonoruye-
CKUe aKTWMBHble KOMMOHEeHTbI, Kak ¢aaBoHoumAbl, AybunbHble Belle-
CTBa, BuTamuHbl (C, E, K), ruuepupl, ) UpHble KUCNOTbI (ManbMuTy-
HOBas, TPUTEPNEHOBas, CTEAPUHOBAS, ONIEMHOBAA) M AMUHOKMUC/IOTbI
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Puc. 5 ObwupHeIli nnacm gopmupyroulelica epaHynayUoOHHOU MKAHU.
OKpacka: 2eMamoKcUsUH U 303uH. Y8. x100

Fig. 5 An extensive sheath of emerging granulation tissue. Staining:
hematoxylin and eosin. Microphotograph, magnification x100

parallel to the skin surface. Skin appendages were not detected in
the regenerate zone.

In the dynamics of wound healing, on day 21, the diameter
of the wound surface in rats of the main group decreased to the
minimum value — 5.711.8% of the initial burn size compared to
the control group (34.5+4.9%). Therefore, the use of a polysac-
charide gel contributed to the acceleration of the formation of
granulation tissue within the epidermis, dermis and subcutane-
ous fat, which led to a reduction in the size of the burn area and a
rapid recovery of the wound surface.

Hippophae rhamnoides oil contains biologically active com-
ponents, such as flavonoids, tannins, vitamins (C, E, K), glycerides,
fatty acids (palmitic, triterpene, stearic, oleic) and amino acids
[22]. Due to their antioxidant and anti-inflammatory properties,
these components help to expedite wound re-epithelization, in-
crease the content of hydroxyproline in the wound and the pres-
ence of proteins, and also contribute to the process of skin regen-
eration [22, 23].

CONCLUSION

Thus, the developed polysaccharide gel form with encap-
sulated sea buckthorn oil in the main showed greater efficiency

Puc. 6 HepasHomepHoe pacnonoxeHue cocyoos 8 ueHmpanbHol Ya-
cmu pezeHepama. OKpacka: 2eMamoKCUAUH U 303UH. Y8. x100

Fig. 6 Distribution of blood vessels in the central part of the regenerate.
Staining: hematoxylin and eosin. Microphotograph, magnification x100
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Tabauya MNpoyeHmHoe coomHouweHue naouadu He 3axuswux ysacmeos  Table The percentage of the area of non-healed wound areas to initial

PaH K UcxoOHOMY pasmepy paHesol nogepxHocmu 8 duHamuke (M+SD)

size of the wound surface in dynamics (M+SD)

| Coewanoneouors aw /Tmeatterum days o,

3
KoHTponbHas, n=18

+
Control, n=18 90.345.9
OcHoBHas, n=18

+
Main, n=18 77.619.1
P, =0.031

7 14 21 (df=3)
70.18.9 50.845.1 34.544.9 <0.001
53.246.5 27.5:9.2 5.7+1.8 <0.001

=0.007 <0.001 <0.001

MpnmeyaHna: p, — CTaTUCTMYECKaR 3HAYNMOCTb PasNNumii MoKasaTenel Mexay rpynnamu (o t-kputepuio CTblofieHTa ANA He3aBUCUMBIX BLIBOPOK); p, — CTaTUCTUYECKaA
3H3aUMMOCTb Pa3IMYMIA AUHAMMUKM NO BCEM AHAM (0LHOPAKTOPHbIN AMCNEPCUOHHBIN aHanu3 (ANOVA) ¢ NOBTOPAIOLMMUCA U3MEPEHUAMM)

Notes: p, —statistical significance of differences in indicators between groups (according to Student's t-test for independent samples); p, — statistical significance of differences
in dynamics for all days (one-way analysis of variance (ANOVA) with repeated measurements)

[22]. Bnarosaps aHTMOKCMAAHTHBIM WM NPOTMBOBOCMAIUTENbHBIM
CBOMCTBAM 3TW KOMMOHEHTbl CMOCOBCTBYIOT YCKOPEHUIO CPOKOB
3NUTENN3aLMM PaHbl, NOBbIIAIOT COAEPMKAHME TMAPOKCUNPONNHA
B paHe U npucyTcTBme BenKoBbIX BELLECTB, @ Takke cnocobcTaytoT
npoueccy pereHepaLum Koxu [22, 23].

3AKNIOYEHUE

Takum obpasom, paspaboTaHHas nosucaxapuiHas renesas
dopma ¢ MHKancyNMpoBaHHbIM Mac/om 061eNnUXM B OCHOBHOM rpyn-
re nokasana 60abLwyto 3¢PeKTUBHOCTL NO CPAaBHEHMIO C PU3NONOTU-
YECKMM BOCCTaHOB/IEHWEM OXOFOBOW paHbl B KOHTPO/IbHOM rpynne
YKMBOTHBIX, YTO NMO3BONAET NPEAJ/IOKMUTb pa3paboTaHHOEe CPeacTso B
COCTaBe MOBA3KM Ha OXXOTOBble PaHbl /1A YCKOPEHUA WX 3auBIIe-
Hus.

compared to the physiological recovery of a burn wound in the
control group of animals, which allows us to propose the devel-
oped agent as part of a dressing for burn wounds to accelerate
their healing.
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AOIIOAHUTEABHASI MOTOPHASI OBAACTH VI KAMHUYECKASI KAPTUHA
I1PU EE ITIOPAKEHUN

.M. AAEKCEEB, A.A. 3YEB

Hannonaanusiit Meauxo-xupyprudeckuii mentp um. H.VL. TTuporosa, Mocksa, Poccuiickas ®eaepariys

LononHutenbHas moTtopHas 0b6aacTb (JMO) — KOpTUKaNbHbIA PErvOH, PACMONOKEHHbIW HAa MeAMabHON MOBEPXHOCTM JI0BHOM 40N FONOBHOMO MO3-
ra, NOHOCTbIO HAXOAALMIICA B NPesenax MeXnonyLwapHOM Wear Mexay NepBUYHOM MOTOPHOM M NpedpoHTaNbHOM Kopol. JaHHasa obnacTb ABnseT-
CA HEOZHOPOAHbBIM MO CBOEW CTPYKTYPE M CBA3AM C APYrYMU OTAE/1aMM FOJIOBHOTO MO3ra PErMOHOM, U Ha OCHOBAHWUM STUX Pas/IMYMii B Hell OTAENIbHO
BbIAENAT NPEAAONONHUTENbHYI0 U COBCTBEHHO AOMNONHUTENBHYIO MOTOPHblE 061acTh. MHOTOYMUCIEHHbIE HEMPOHHbIE CBA3U C APYTMMU OTAena-
mu LUHC npegnonaratot yqactue MO B OCYLLECTBNIEHUN MHOTUX KOTHUTUBHDIX, @ HE TO/IbKO BbICLIMX MOTOPHbIX QYHKLIMIA, KaK cYMTanoch paHee. B
YacTHOCTH, B JOMUHAHTHOM noaywapuu AMO ocyluecTBnseT peyesyro GYHKLMIO NOCPeACTBOM N06HOMO KOCOro Nyyka — TpakTa 6enoro BelecTsa,
ceasbiBatowtero AMO c obnactbto bpoka. Mpy BO3HMKHOBEHWUM Pa3/IMYHbIX NATONOMMKA, 3aTparvsatowmx MO, a TakKe nocne HelpoXMpypruyecknx
MaHMNYNALMIA B 3TOW 061aCT MOTYT BO3HUKATb Pa3HOOBpasHble HEBPOIOTMYECKUE HAPYLLEHUA KaK ABUraTe/bHble, TaK U peyesble. [py nopaskeHum
JOMMHAHTHOTO NONYLLAPUA MOXKET BO3HUKHYTb cMHAPOM MO (akmHeTuyeckuit mytusm). B HacTosALem 0630pe NpefcTaBneHo onMcaHne aHaToMu-
YECKUX, LIUTOAPXUTEKTOHUYECKUX U GYHKLMOHANbHBIX ocobeHHocTel IMO, a Takke NogpobHO onucaHa KAMHUYECKas KapTUHA NOPaXKeHWA AaHHOTO
KOPTUKaNbHOTO PermoHa.

KntoueBble cnoBa: 20/108H0U M032, 00M0HUMeENbHAS MOMOPHAs 0671acms, 00M0AHUMeNbHAS MOMOPHAA 30Ha, cuHOpom MO

Ana yutuposaHua: Anekcees UM, 3yeB AA. [lononHuTeNbHas MOTOPHaA 061acTb U KAMHWYECKas KapTWMHA Npu e€é nopaxkeHuu. BecmHuk ABUUYEHH®bI.
2023;25(1):94-107. https://doi.org/10.25005/2074-0581-2023-25-1-94-107

SUPPLEMENTARY MOTOR AREA AND CLINICAL PICTURE OF ITS LESION

IM. ALEKSEEV, A.A. ZUEV

Pirogov National Medical and Surgical Center, Moscow, Russian Federation

The supplementary motor area (SMA) is a cortical region, that is located on the medial surface of the frontal lobe entirely within the interhemispheric
fissure between the primary motor cortex (PMC) and prefrontal cortex (PFC). This area is a heterogeneous region in its structure, as well as in its
connections with other parts of the brain; on the basis of these differences, the pre-SMA and SMA-proper regions are distinguished in it. Numerous
neural connections with other parts of the central nervous system (CNS) suggest the involvement of the SMA in many cognitive functions, and not only
in higher motor ones, as previously was thought. In particular, in the dominant hemisphere, the SMA performs the speech function through the frontal
oblique fascicle (FOF), a bundle of association fibers that connects the SMA with Broca's area. In the event of various pathologies affecting the SMA
and after neurosurgical manipulations in this area, a variety of neurological disorders can occur both motor and verbal. With the damage of this cortical
region in the dominant hemisphere, SMA syndrome (akinetic mutism) can occur. This paper provides a review of the anatomical, cytoarchitectonic, and
functional features of the SMA, as well as a detailed description of the clinical picture of the lesion of this cortical region.

Keywords: Brain, supplementary motor area, SMA syndrome

For citation: Alekseev IM, Zuev AA. Dopolnitel'naya motornaya oblast' i klinicheskaya kartina pri eyo porazhenii [Supplementary motor area and clinical picture
of its lesion]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(1):94-107. https://doi.org/10.25005/2074-0581-2023-25-1-94-107

BBEAEHUE INTRODUCTION
UcTopuuyeckaa cnpaBKka Historical background
Brnepsble OTAMUMTENbHbIE aHATOMWMYECKME CBOWCTBA KOPTW- For the first time, the distinctive anatomical proper-

KanbHoOW 06nacTv, pacnonoXeHHON Ha MeAmanbHOW NoBepxHOCTM  ties of the cortical region located on the medial surface of the
nonywapwa Knepeay oT nepsuyHoi motopHoi kopbl (MMK), onucan  hemisphere anterior to the primary motor cortex (PMC) were
A. Kamn6enn 8 1905 r., a noaxe 3Tn AaHHble noateepann 8 1909  described by A. Campbell in 1905, and later these data were
r. K. BpoamaH, 0TAeNbHO BbIAENNB B COCTaBE BTOPUYHOM MOTOPHOM confirmed in 1909 by K. Brodman, distinguishing Field 6 in the
Kopbl (nonie 6) per1oH, pacnonoKeHHbIA Ha MeananbHON NOBEPXHO-  composition of the secondary motor cortex located on the medial
¢t no6Hoi gonm [1, 2]. surface of the frontal lobe [1, 2].
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Anexcees VIM c coasm. JonioAHUTeAbHast MOTOpPHast 001acThb

BECTHMK ABUMILIEHHEI
Tom 25 * No 1 %2023

CoBpeMeHHOe Ha3BaHWe — AONONHWUTENbHAas MOTOpPHas 06-
nactb (OAMO) — atomy pervioHy aan V. Mendung 8 1950 r., oH nep-
BbIM YETKO JI0KaNIM30BaN €€ Ha MeAunanbHON NOBEPXHOCTM 0OHOW
[L0NN YEeN0BEYECKOro MO3ra, ON1can HekoTopble eé GyHKLMK, a TaK-
e nocneonepaLoHHble CUMNTOMbI nopaxeHus [3-5]. Y. NeHduna
onucan pas/iMyHble PeaKLMM Ha MHTPAONEPALMOHHYIO CTUMYNALMIO
OMO y NauMeHToB, HAXOAALLMXCA B CO3HAHMKU (BOKAAM3aLUM, UHK-
LUMaLmMa pasinyHbIX ABUMKEHUM, OCTaHOBKA MW 3amMefJ/ieHne npo-
M3BO/IbHbIX ABUMKEHMWI, pa3nyHble BeretaTMsHble owlyweHus) [3].
Kpome Toro, Y, MeHdnng 3ameTun, 4To yaaneHue 3Toi obnactv B oa-
HOM MOAyLIApMK CONPOBOXKAAETCA NOCAEONEPALMOHHbIM 3aMese-
HUEM ABUXKEHWUI NPOTUBOMONOKHbBIX KOHEYHOCTEMN, OLHUM U3 nep-
BbIX ONMCan eé peyesyto GYHKLMIO, @ TaKXKe 0BHapYKUA, 4To Yepes
MecsL, Nocne yaaneHus 3ToM 30Hbl CTOMKOro eduumTa y naLmMeHToB
He oTmeuyaeTcs [3, 5].

Bnocneacteumn oTkpbiTHA Y. MeHdunga 6binm HEOLHOKPATHO
NOATBEPXKAEHDBI M AOMONHEHbI MHOTOUYMUCIEHHBIMW UCCNEL0BaHUSA-
MM ApYruX aBTOPOB [6, 7]. BblAK NONyYeHbl U CUCTEMATU3NPOBAHDI
pe3ynbTaTbl MHOTOYMCEHHbIX PAabOT Ha OCHOBE M3y4YeHMs Helpoa-
HaTOMMUKU MO3ra, 3NEKTPODU3NONOTNYECKUX UCCAEA0BAHNM, LaHHbIX
GYHKUMOHANbHOM HeMpOoBU3Yyann3aLUmm, a TakKe AaHbl MHOTOYMC-
NEHHble ONUCaHMA KAUHUYECKON KapTUHbI Y NALLMEHTOB C NOBPEXe-
Huem AMO [8-12]. B 1977 r. A. lannaH Bnepsble NogpobHo onucan
«CneumPuuecKknit MOTOPHbIA CUHAPOMY» NPKU NopaxkeHnn AMO [12].
OTHOCUTeNbHO HegasHo (2010 r.) Bnepsble OblM ONMCaHbl accoLM-
aTMBHble BOMIOKHA, coeauHaowme AMO ¢ onepKyaspHO YacTbio
HUKHel N06HOIN M3BMAKHLI (H/TN) 1 obecneunBatowme A3bIKOBYHO
¢dyHKumMio AMO [13].

AHaTOMMA U LUTOAPXUTEKTOHUKA MO

[OMO pacnonoeHa B 3aHeN TPETU BEPXHeW I0OHOM U3BUUHDI
(B/11), Hag nosacHoM n3BuAnHoI (MN), KNepean OT MOTOPHOrO Npea-
CTaBUTE/IbCTBA HUMKHEN KoHeuHocTH B [TMK 1 k3aam oT npedpoHTanb-
Hol Kopbl (M®K), nonHocTblo pacnonarascb B NpeAenax Mexnony-
WapHoit wenw [14-16]. MpaHuubl AMO 0603HaueHbl Ha puc. 1.

MO He aBNfEeTCA NO CBOEW CTPYKTYpe U GYHKLUM MOHONWT-
HbIM PErMoHom: 6b110 0BHAPYKEHO, YTO MOTOpPHbIE OTBETHI Nlerye
NONYYUTb NPU NPAMOI KOPTUKANbHOW CTUMYAALMMN 33 HUX OTAEN0B
MO, yem nepegHux, UCNONL3YA NPU 3TOM ropa3go bonee HU3KKeE
3Ha4yeHWA cunbl Toka [17]. Mo3aHee ¢ UCMONb30BAaHUEM LUTOAPXM-
TEKTOHMYECKMUX U YHKLIMOHANbHBIX HEMPOBM3YasM3ALMOHHBIX MUC-
cneposaHuii bonee TouHO bblM onpeaeneHbl cybperoHsl AMO:
cobcteeHHO MO 1 pacnonoxeHHas Knepegy oT Heé npeanonon-
HUTeNbHaA MOTOpHasa obnactb (npeadMO) [16-18]. YcnosHan rpa-
HULA Mexay ABYMA cybpernoHammn obo3HayeHa Ha puc. 2 [19].

CneayeT OTMETUTb, YTO Ha OCHOBAHWM HEMPOHHBIX CBA3eM pas-
NNYHbIX YyacTen AMO ¢ apyrumu otaenamu ronoBHoro mosra (FM)
6b110 NOKA3aHO, YTO MeXAy cybpermoHamu OTCyTCTBYeT YETKaA rpa-
HMLa, M Yalle HabnogaeTca nepekpbiTUe HEMPOHHBbIX Moaynel [20,
21].

C oaHOW CTOPOHbI, aHaNW3 LUTOAPXUTEKTOHUYECKUX AaHHbIX
nokasbiaet, 4to MO He MMeeT YHMKaNbHbIX WHAMBUAYaNbHbIX
0COBEHHOCTEN UK HEU3MEHHbIX MAaKPOCKOMMUYECKUX YepT U OT/u-
YAETCA OT COCELHMUX YHACTKOB KOPbI TO/IbKO B OTHOCUTE/IbHOM BbIpa-
eHuu. MNaoxo onpegeneHbl rpaHuLbl Mexay cybpernoHamu AMO
— C HUMW COMOCTaBUMbl Pa3IMUNA HENOCPEACTBEHHO BHYTPU CaMMX
cybpernoHos [22]. KapTbl skcnpeccun peLenTopoB NOKasbIBaoT, YTO
CTPYKTYpHble pasnunuuna BHyTpu IMO HenpepblBHbI, @ HEe AUCKPETHbI
[23, 24]. Mony4yeHHble AaHHbIE NOATBEPKAAIOT, YTO BMECTO AUCKPET-
HbIx cybpermoHos 8 MO cyLiecTByeT pOCTPOKYAAbHbINA KOHTUHYYM
rpagyMpoBaHHOrO U3MEHEHUA CTPYKTYpPbI M GyHKLMK [19, 25].

The modern name, supplementary motor area (SMA), was
given to this region by W. Penfield in 1950; he was the first to
clearly localize it on the medial surface of the frontal lobe of the
human brain and describe some of its functions, as well as post-
operative symptoms of the lesion [3-5]. W. Penfield described
various reactions to intraoperative SMA stimulation in conscious
patients (vocalizations, initiation of various movements, stopping
or slowing down of voluntary movements, and various autonomic
sensations) [3]. In addition, W. Penfield noticed that the removal
of this area in one hemisphere is accompanied by a postopera-
tive slowdown in the movements of the contralateral limbs, he
was one of the first to describe its speech function and find that
a month after the removal of this area, there was no persistent
neurological deficit in operated patients [3, 5].

Subsequently, the discoveries of W. Penfield were repeat-
edly confirmed and supplemented by numerous studies of other
authors [6, 7]. The results of numerous works were obtained and
systematized based on the study of brain anatomy, electrophys-
iological studies, functional neuroimaging data, and numerous
descriptions of the clinical picture in patients with SMA damage
were provided [8-12]. In 1977, D. Laplan was the first to describe
in detail the “specific motor syndrome” in case of damage to the
SMA [12]. Relatively recently (2010), association fibers were first
described that connect the SMA with the opercular part of the
inferior frontal gyrus (IFG) and support the language function of
the SMA [13].

Anatomy and cytoarchitectonics of SMA

The SMA is located in the posterior third of the superior
frontal gyrus (SFG) above the cingulate gyrus (CG) anterior to the
motor representation of the lower limb in the PMA and poste-
rior to the PFC, located completely within the interhemispheric
fissure [14-16]. The boundaries of the SMA are marked in Fig. 1.

Puc. 1 AHamomuueckue epaHuysl AMO: SMA — MO, CG — noAcHaa
ussunuHa, PC — npegppoHmansHas Kopa, PG — npeueHmpansbHas us-
BUMUHA, HEAMbIM Ugemom 0603Ha4eHa noAcHaA 6opo30a, KpacHeim
— npeuyeHmpaneHas 60po30a, 3enéHbiM —8epxHuUll Kpali Mexcnonywap-
Holl wienu, opaHMcesbIM — yCI08HAA AUHUA HO 5 CM Knepedu om npe-
yeHmpaneHol 60po30bi

Fig. 1 Anatomical boundaries of the SMA: CG — cingulate gyrus, PC —
prefrontal cortex, PG — precentral gyrus; cingulate sulcus is indicated
in yellow, precentral sulcus in red, upper edge of the interhemispheric
fissure in green, orange —imaginary line 5 cm anterior to the precentral
sulcus
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C Apyroii CTOPOHbI, MPOAO/MKAIOT NOABAATLCA UCCNEA0BAHNA,
NOATBEPKAAOLWME MUKPOCTPYKTYPHYIO reTeporeHHOCTb PeruoHoB
OMO [16]. Bblno nokasaHo, 4to cobctBeHHO MO xapaKTepusosa-
Nlacb NIOXO 3aMETHOM CMOMCTOCTbIO M 6ObLUIMMU MUPAMUAHBIMK
KNeTkamm B HuKHeW yactu Il cnos, a Takxe OTCYTCTBUEM K/ETOK
Beua B V cnoe. NpeaMO otanyanacb TEMHbIM V CIOEM, KOTOPbI
Xopowo oTrpaHnymeanca ot cnoes Il u VI. Choi Il 6bin ABHO MeHb-
we B npeaMO, yem B cobctBeHHO AMO. 3K pa3nnums bbiam oTpa-
JKeHbl B pasHuLLe Npodunen Kaxaon 06nactv No MHAEKCY CEPOro Be-
LecTsa, ¢ 60/1ee BbICOKMMM €ro 3HAUYEHUAMM B HUNKHEW YacTu cos
Il cobetBeHHO MO, 4To NO3BONMAO MAEHTUPULMPOBATD FPAHULY
MeXay cybpermoHamu ¢ MOMOLLbIO He3aBUCUMOW OT HabntopaTtens
KOMIMYeCTBEHHOW npoueaypbl [16].

HelipoHHble cBa3n MO

AMO unmeeT 60/1blIOE KOMMYECTBO CBA3EMN C Pa3/IMYHbIMU OT-
aenamu TM: Kak ¢ ApyrMMK OTAENaMK KOpbl, TaK U C Tanamycom,
6a3a/bHbIMU raHmUAMM (B7), MO3)KEUKOM U HaNPAMYIO C MOTOHEN-
POHamu CNMHHOrO mo3ra [14, 21, 26, 27]. AMO saBnaeTca ogHOM U3
BaXKHEMWMX 061acTell KOOPAMHALMM PA3/IMYHBIX MOTOPHbIX LEeH-
Tpos [28].

Kak n3BecTHo, B 6es10m Belectse TM ecTb TPU TUMA BOIOKOH:
NPOEKLMOHHbIE, KOMUCCYpaibHble U accoLMaTUBHble; NocnefHue
B CBOKO OYepesb AeNATCA Ha KOpPOoTKUe U AsinHHble [29]. BonoKHa,
ceasbiBatowme AMO ¢ gpyrumu otaenamm I'M, MOXHO Knaccuouum-
pOoBaTb MO TaKOMY e npuHumny (1abn. 1):

®  KOPOTKME acCOoLMaTUBHbIE BOMIOKHA, NPOXoAALLMe B Npe-
LLeHTPaNIbHOW M NosicHOM 6opo3aax;

®  [/MHHblE acCOLMATMBHbIE BONOKHA, BKOYalOLWMe B ceba
BEPXHWUIM NPOAO/bHBIN MYYOK, NOACHON NY4YOK M JI0OHbIN
Kocow ny4ok (JIKM);

®  MHOrOYUCNEHHblE MPOEKLMOHHbIE BONOKHA, COEAMHSA-
towme AMO c nonocatbim TeNOM, Orpasoi, Tanamycom,
MO3}KEYKOM, a TaKKe KOPTUKOCMMHA/IbHbIE BOMIOKHA;

*  MO30AUCTble KOMUCCYPaNbHbIE BONOKHA [14].

B KayecTBe NOATBEPKAEHUA AHATOMUYECKOTO PA3/IMUUA MEXK-
ay aAsyma cybpermoHamu MO onpeaeneHbl OTAENbHbIE KnacTepsbl
HelpOHOB, CBA3aHHble C pa3nyHbiMK otaenamu M [30]. Hanpu-
mep, npegdMO npenmyLLeCTBEHHO CBA3aHa C XBOCTATbIM ALPOM,
CKOpAYynoW, nepegHvmu sagpamu Tanamyca, ¢ NOK, HAW, BAW,
YINOBOM M3BWUAMHOM, NepeaHel YacTbto MU 1 0CTPOBKOM, TOrZa Kak
cobcteeHHo AMO — ¢ MMK, BeHTponaTepanbHbIM S4POM Tanamyca,
NPeMOTOpPHON, OPBUTOPPOHTANbHON, COMATOCEHCOPHON KopoW,
cpegHeint vacTbio MK, a Takxke ¢ HAN [31, 32].
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Puc. 2 YcnosHas epaHuya mexdy 0syma cybpeauoHamu AMO — nps-
Mas, NPOBEOEHHAA Yepes NepedHHO KOMUCCYPY U NepneHOUKyA[pHAs
AUHUU Mex0y nepedHel u 3a0Hell komuccypamu (SMA-proper — cob-
cmeeHHo MO, preSMA — nped/IMO; KpacHsim ugemom 0603Ha4eHa
300HAA KOMUCCYPQ, 3e/1EHbIM — NepeoHss)

Fig. 2 The conditional boundary between two subregions of the SMA is a
straight line drawn through the anterior commissure and perpendicular
to the line between the anterior and posterior commissures (the
posterior commissure is marked in red, the anterior commissure is
shown green)

The SMA is not a monolithic region in its structure and func-
tion: it was found that motor responses are easier to obtain with
direct cortical stimulation of the posterior regions of the SMA
than the anterior regions, using much lower current values [17].
Later, using cytoarchitectonic and functional neuroimaging stud-
ies, subregions of the SMA were more accurately defined: the
SMA proper and the pre-supplementary motor area (preSMA) lo-
cated anterior to it [16-18]. The conditional border between the
two subregions is indicated in Fig. 2 [19].

It should be noted that, based on the neural connections of
different parts of the SMA with other parts of the brain, it was
shown that there was no clear boundary between the subregions,
and overlap of neural modules is more often observed [20, 21].

On the one hand, the analysis of cytoarchitectonic data
shows that the SMA does not have unique individual features or
unchanged macroscopic features and differs from neighboring ar-
eas of the cortex only in relative terms. The boundaries between
the subregions of the SMA are poorly defined; the differences
directly within the subregions themselves are comparable with
them [22]. Receptor expression maps show that structural dif-
ferences within the SMA are continuous rather than discrete [23,
24]. The obtained data confirm that instead of discrete subre-
gions in the SMA, there is a rostrocaudal continuation of graded
changes in structure and function [19, 25].

On the other hand, studies continue to appear that confirm
the microstructural heterogeneity of SMA regions [16]. It was
shown that SMA itself was characterized by poorly visible layer-
ing and large pyramidal cells in the lower part of layer Ill, as well
as the absence of Betz cells in layer V. PreSMA was distinguished
by a dark layer V, which was well demarcated from layers Ill and
VI. Layer Ill was clearly smaller in the pre-SMA than in the SMA
proper. These differences were reflected in the difference in the
profiles of each region in terms of the gray matter index, with
its higher values in the lower part of layer Il of the SMA prop-
er, which made it possible to identify the boundary between the
subregions using an observer-independent quantitative proce-
dure [16].

Neural connections of the SMA

SMA has a large number of connections with various parts of
the brain: both with other parts of the cortex, and with the thala-
mus, basal ganglia (BG), cerebellum, and directly with motor neu-
rons of the spinal cord [14, 21, 26, 27]. SMA is one of the most
important areas of coordination of various motor centers [28].

As is known, there are three types of fibers in the white
matter of the brain: projection, commissural, and associative;
the latter, in turn, are divided into short and long [29]. Fibers that
connect SMA with other parts of the brain can be classified ac-
cording to the same principle (Table 1):
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BonokHa ot orpaabl K Kope M pacnpeaenatotca mexay npea-
OMO v TemeHHOW fonel M UrpatoT posb B MHTETPALMM MOTOPHbIX,
A3bIKOBbIX ¥ IMMBUYECcKMX GyHKUMM MO [33]. BonokHa, cBA3bIBa-
owme npeaJMO c nonocaTbim TeNOM, UMEHYHOTCA GPOHTOCTPMAp-
HbIMM BONIOKHaMK [33, 34]. Takke umeeTcs ANMHHAA acCoLMaTUBHAA
CBA3b MeXAYy BepxHein TemMeHHoW Jonbkoh M MO nocpesctsom
BEPXHEro NPOAONbHOrO MyYKa; 3TOT TPAKT y4acTByeT B MHMLMALUMK
JBUraTeNbHOM akTMBHOCTYH [29, 35].

3a4HAA M NepesHAA YacT OCTPOBKA CBA3aHbI C 06onmu cybpe-
rmoHamu MO, 4T0, BO3MOKHO, YKa3blBaeT Ha €€ yyacTune B perynsa-
MM TaKUX CNOXKHBIX GYHKLMIN OCTPOBKA, KaK MY/NbTUCEHCOPHAA WH-
Terpaums, socnpuatve 60u, oTBpaLLeHve, GOpMUPOBaHME Lieneit
BO BPems NPUHATMA pelleHuin n camopednekcusa [36, 37]. Xopowo
OnuCaHbl €BA3M 06OMX CYBPEroHOB C cybTanammMyeckum AApOM
(CTA) [38].

HeKkoTopble uccnefoBaHMA Mokasanu, yto cobecteeHHo AMO
BHOCUT NPAMOW BKNaZ B 06pa3oBaHne KOPTUKOCIUHANIBHOTO TPaKTa:
B HEei HaxoauTca npumepHo 10% Bcex HEMPOHOB, OT KOTOPbIX HAYK-
HaeTca 3ToT TpakT [34, 39].

B otmume ot cobetBeHHo AMO, npeaMO He umeeT peuu-
NPOKHbIX cBaAsei ¢ MMK, 3aTo npoeuupyoTca B AOpconaTepanb-
Hyto M®K, 4To Xx0poLwo KoppennpyeT C TemM NPesnoNoKeHNeM, 4To
cobctBeHHO MO umeeT 6onee «MOTOPHYIO» QYHKLMIO, TOrAa Kak
npeaJMO ocyuwectenaet 6onee BbiClINE, KOTHUTUBHbIE NPOLLECCHI
[21, 40, 41].

NKN npepncTasnseT coboit accouMaTMBHbIN TPAKT, COEANHAD-
wuii AMO c 3agHeit TpeTbio HTU (0bnactbto Bpoka); AaHHbIN TPaKT
Hanbonee pasBUT B AOMMHAHTHOM MOAYLIAPUM, TaK KaK yyacTByeT
B OCYLLECTBNEeHWUM peyeBol yHKumK [34, 42-45]. Torga Kak B Ao-
MWHAHTHOM nonywapuu JIKI oTBeyaeT 33 MHMLUMALMIO peun n eé
CKOPOCTb, B HEJOMUHAHTHOM OH 33€eiCTBOBaH B PpyHKLMU paboyeit
namaTtv [46, 47].

®yHKkuuM AMO

OMO sBnsetca MynbTUOYHKLUMOHANbHBIM PETVOHOM, a He
NPOCTO BbICLUIMM MOTOPHbIM LIEHTPOM, KaK CYMTaNoCb paHee. bbina
obHapyKeHa Koppenauna eé aKTMBHOCTM He TO/IbKO C MOTOPHbIMMU,
HO ¥ C KOTHUTUBHbIMM, SMOLMOHANBHBIMU U NEePLENTUBHBIMU GYHK-
unamu [48, 49]. HepaBHo onucaHHbii JIKM noaTsepann Hannume y
OMO 1 a3bIKoBOW GYHKUMM [46].

Tabnauya 1 HelipoHHsle ceasu cybpeauoHos AMO

e short association fibers running in the precentral and
cingulate sulci;

e long association fibers, including the superior longi-
tudinal fascicle, cingulate fascicle, and frontal oblique
fascicle (FOF);

e numerous projection fibers connecting the SMA to the
corpus striatum, claustrum, thalamus, cerebellum, and
corticospinal fibers;

e corpus callosum commissural fibers [14].

As confirmation of the anatomical difference between the
two subregions of the SMA, individual clusters of neurons associ-
ated with different parts of the brain were identified [30]. For ex-
ample, the preSMA is predominantly associated with the caudate
nucleus, putamen, anterior thalamic nuclei, the PFC, IFG, SFG, the
angular gyrus, the anterior part of the CG, and the insula, while
the SMA proper is associated with the PMC, the ventrolateral tha-
lamic nucleus, the premotor, orbitofrontal, somatosensory cor-
tex, the middle part of CG, as well as with IFG [31, 32].

Fibers from the claustrum to the cerebral cortex are distrib-
uted between the preSMA and the parietal lobe and play a role
in the integration of motor, language, and limbic functions of the
SMA [33]. The fibers that connect preSMA with the corpus stri-
atum are called frontostriate fibers [33-34]. There is also a long
associative connection between the superior parietal lobule and
the SMA through the superior longitudinal bundle; this tract is in-
volved in the initiation of motor activity [29, 35].

The posterior and anterior parts of the insula are associated
with both subregions of the SMA, which may indicate its involve-
ment in the regulation of complex insular functions such as mul-
tisensory integration, pain perception, aversion, goal formation
during decision-making, and self-reflection [36, 37]. The connec-
tions of both subregions with the subthalamic nucleus (STN) are
well described [38].

Some studies have shown that the SMA itself makes a di-
rect contribution to the formation of the corticospinal tract: it
contains approximately 10% of all neurons from which this tract
originates [34, 39].

Unlike the SMA itself, the preSMA does not have reciprocal
connections with the PMC, but they are projected into the dor-

Tun BONOKOH

MpoeKunoHHbIe KomuccypanbHble

K/1ayCTPOKOPTUKabHbIE
BOJIOKHa [32]
dpoHTOCTPUApPHbIE BOMOKHA
[33, 34]

K nepegHnm 4actam
Tanamyca [31]

Cy6pernoH MO
KopoTKue accoymatueHble [OAunHHbIe accounaTUBHbIE
K nepegHei 4acTu noscHoOm
1M3BUAKHbI[30, 31] K yrnosoi ussunaute [30, 31]
MpealIMO K npedpoHTanbHoM Kope [14,
30, 31]
K CpegHei 4acTu NoAcHom o
K opbuTOodpOHTaNbHOM KOpe
Cobcraentio K ne 2;‘3:’;;“;'()5_3;0/:’01; Kope [30, 31]
AMO P [14, 30 3f] P K COMaTOCEHCOPHOW Kope
o~ [30, 31]

O6a cybpernoHa

K NnpemoTopHoW Kope [30, 31]

K KOHBEKCUTA/IbHOW
NOBEPXHOCTU BEpPXHEW N0OHON
n3suaAuHbI [30, 31]

K OCTPOBKY [36]
BEPXHWUIN MPOAO/bHbIN NMYy4YOK
[29, 34, 35]
NOsICHOM My4okK [34]
NI06HbIN Kocol ny4ok [13, 45]

KOPTUKOCMMHANbHbIV TPAKT
[34, 39]
K CpeAHMM YacTAM Tanamyca
[31]

K cybTanamuyeckomy aapy
[38]
K MO3}KeuKy [27]

K NPOTMBOMOIONK-
Hoi MO [14, 34]
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Table 1 Neural connections of subregions of SMA

Fiber type
Short associative Long associative Projection Commissural
t?:i;heuTaTeerlorrqu)T;tOo;tlk]‘e to the angular gyrus [30, 31] ARIBUEERT ] (e £
PreSMA g &Y ¢ g &y ! frontostriate fibers [33, 34]
to the prefrontal cortex [14, 30, .
31] to the anterior thalamus [31]
to.the midde part of the to the orbitofrontal cortex . .
cingulate gyrus [30, 31] corticospinal tract [34, 39]
. [30, 31] R .
SMA proper to the primary motor cortex [14, to the somatosensory cortex to the middle parts of the to opposite
30,31] 30, 31) y thalamus [31] SMA [14, 34]

to the premotor cortex [30, 31]

to the insula [36]

to the convex surface of the

ECUETIENE superior frontal gyrus [30, 31]

superior longitudinal fascicle
[29, 34, 35]
cingulate fascicle [34]

to the subthalamic nucleus [38]
to the cerebellum [27]

frontal oblique fascicle [13, 45]

Honroe Bpema AMO cunTanacb cyry6o «MOTOPHbIMY» pPerno-
HOM: cnocobcTBoBanun aTomy M nokanusauua AMO s6aunsn NMMK u
NPEMOTOPHOM KOpPbl, 1 MHOFOYMUCNEHHbIE ONUCAHMA ABUTaTeNbHbIX
0TBETOB Ha cTumynauuio IMO, n Hannume auratenbHoro gepuumTa
Y NaLMEHTOB C NoparkeHnem 3toi 30Hbl [15, 50]. AMO yyacTteyeT B
TaKMUX MPOLECCaX, KaK OpraHu3aLLMa Nocaea0BaTe/IbHbIX U CKOOPAM-
HWPOBAHHbIX ABUXEHW, NOATOTOBKA K ABUraTeNIbHbIM aKTaM, UHMU-
6uposaHMe moTopHoro oteeTa [51-53]. Bo MHOrMX UccnegoBaHuUsAX B
OMO 6b1n1 06HapyKeH MeaNeHHOPACTYLWMIA HEraTUBHBINA NOTEHLM-
an, U3BECTHbIN KaK «MOTEHLMAN FOTOBHOCTW, NOABAAIOLMIACA elé
[0 TOro, Kak npousonget asukerune [10]. MocnegHsas dasa aToro
noteHuuana Gonblie, KOrga OHAa MpefLIecTByeT CamMoOCTOATEb-
HO-MHULMWPOBAHHBIM ABUXKEHUAM, YEM KOFAa OHa MpeaLecTsyeT
ABUXKEHUAM, MHULMMPOBAHHbIM M3BHE. CTOUT OTMETUTb, YTO 3TOT
NOTEHLMAN 3HAUYUTENIbHO MEHEE BbIPAXKEH Y MAaLMUEHTOB ¢ 60/1e3Hbi0
MapKkuHcoHa (BN) [54].

AMO TaKKe aKTUBMpYeTCs, Koraa CyObekT npocTo Habaoaaet
32 06bEKTAMM B 30HE MX JOCATAEMOCTU axe 6e3 3ambic/la CXBaTUTb
nx [55]. B 3TOM CMTyaLMM HET reHepaunm ABUMKEHMSA, HO BHELHWUI
0OBEKT MOXKET KOCBEHHO aKTUBMPOBATb BHYTPEHHWIA MIaH ABUXKe-
HWM, YTO NEXKNUT B OCHOBE PpEeHOMEHa «0bbeKTa LOCTYNHOCTM» — 06-
NeryeHns/ycKopeHma noBeAeHYEeCcKUX peakumii Ha 06beKT.

Bbino nokasaHo, yto MO wurpaet Kno4eByro poab B MOTOpP-
HOM 06y4YeHMU, NNaHUPOBAHUM, OBHOBNEHWUM U CO34aHUM NOCNELO-
BaTe/IbHOCTEN ABUNKeHUN [17, 56-58]. Takke oTmeyeHa ponb MO
B 06y4eHUM NtobbIM NOCNeA0BaTENbHOCTAM, HE3aBUCMMO OT NPUPO-
Zbl CAMUX 3/IEMEHTOB NocefosatenbHocTen [59-61]. HecomHeHHa
ponb AMO B KOTHUTUBHOM KOHTPOJIE, B TOPMONKEHWUMN peakLuii unm
nepekaloyeHnm 3agad [62].

Bknag AMO B npouecchl anddepeHumaLmmn BpemeHHbIX npo-
MeXKYTKOB NMPUBNEK B NOCNEAHME FOA4bl MHOTO BHUMaHWSA, MOCKO/bKY
AMO, no-suaMMOMY, OCYLLECTBASET OCHOBHOM MEXaHM3M BOCNpUA-
™A BpemeHu (TalimuHr) [63-66]. [Ba HegaBHUX MeTa-aHa/u3a no-
Ka3asv nocnefoBaTesibHyo akTBaumto MO B pasnnyHbIxX 3agadax
Ha BPeMeHHble AMana3oHbl, NoaTeepAmMBs rmnoTesy, 4to AMO urpaet
abCTPaKTHYIO PO/Ib B CO3A4aHUN NPEACTaBAeHUs BpeMeHu [64, 67].

OMO wurpaeT ponb B MPOCTPAHCTBEHHOM opueHTauun [68].
Bblno 06HapyeHo, 4To akTMBauma MO cBA3aHa ¢ Yyucnosoi obpa-
60TKOW [69]. BoNbLLIOE KONMYECTBO UCCNEA0BaHMUI BbIABUIO BKAAL
[AMO B npoueccax OCyLLECTBAEHUA MaTEMATUYECKUX, BbIYUCIUTEND-
HbIx onepauuii [70, 71].
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solateral PFC, which correlates well with the assumption that the
SMA proper has a more “motor” function, while the preSMA con-
trols higher, cognitive processes [21, 40, 41].

The FOF is an associative tract that connects the SMA with
the posterior third of the IFG (Broca's area); this tract is most
developed in the dominant hemisphere, as it is involved in the
implementation of the speech function [34, 42-45]. While in the
dominant hemisphere the FOF is responsible for the initiation of
speech and its speed, in the non-dominant hemisphere it is in-
volved in the working memory function [46, 47].

SMA functions

SMA is a multifunctional region, and not just a higher mo-
tor center, as previously was thought. Its activity was found to
correlate not only with motor, but also with cognitive, emotional,
and perceptual functions [48, 49]. The recently described FOF con-
firmed the presence of a language function in SMA as well [46].

For a long time, the SMA was considered a purely “motor”
region: this was facilitated by the localization of the SMA near the
PMC and the premotor cortex, numerous descriptions of motor
responses to SMA stimulation, and the presence of a motor defi-
cit in patients with damage to this zone [15, 50]. SMA is involved
in such processes as the organization of sequential and coordi-
nated movements, preparation for motor acts, and inhibition of
motor response [51-53]. In many studies, a slow-growing nega-
tive potential, known as “readiness potential”, has been found in
SMA, arising even before movement occurs [10]. The last phase
of this potential is greater when it precedes self-initiated move-
ments than when it precedes externally initiated movements. It
should be noted that this potential is much less pronounced in
patients with Parkinson's disease (PD) [54].

SMA is also activated when a person simply observes ob-
jects within its reach without even intending to grab them [55].
In this situation, there is no movement generation, but the exter-
nal object can indirectly activate the internal plan of movements,
which underlies the phenomenon of the “accessibility object” —
facilitating/accelerating behavioral reactions to the object.

SMA has been shown to play a key role in motor learning,
planning, updating, and creating sequences of movements [17,
56-58]. The role of SMA in learning any sequences, regardless of
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JocroBepHo pokasaHa aktmeauma MO npu ocyLiecTBaeHUn
My3blKa/IbHbIX Mpoueayp (co3aaHWe, NPoOCAyLIMBAHUE My3bIKM, MbIC-
NIleHHOe NpeACTaBNeHne My3blKaibHbIX 06pasos M MMMNPOBM3aLMS)
[72-74]. B uccnesoBaHuAX, NOCBALEHHbIX U3YYEHWIO aKTVUBALMM MO3Ta
Y My3bIKaHTOB, AeNCTBUTENBHO BblN0 06HapYeHo, uto MO ogHoBpe-
MEHHO aKTVUBMPYETCA 1 BO BPEMA NPOCNYLIMBAHWA My3bIKK, U BO BpeMA
eé BocnpousseaeHus [75]. CxogHas aktmBHocTb B IMO 6bina Takxke
NPOAEMOHCTPUPOBAHA NPY BOCNPOU3BEAEHUM My3bIKM Ha E33BY4YHOM
KNaBMaType 1 Npu NpeaCcTaBAeHNM My3blKanbHbIX 00pasos [74].

B Tpéx meTa-aHanu3ax 6bi10 coobuieHo 06 akTueaummn AMO Bo
BCEX UCCNEA0BAHMAX, HANPaBAEHHbIX Ha U3yYEHWUE HEMPOHHbIX Me-
XaHM3MOB paboyeii namaTtv [76, 77]. B 601bLIOM KONMYeCTBe Uccae-
[0BaHWM coobLwanock o cteneHu aktmeauum AMO B 3aBUCMMOCTM
OT Harpysku Ha pabouyto namaTb [76, 78].

OMO yyacTeyeT B npoLeccax MHULMALUK U KOHTPONA peuu, B
NepeKkNtoYeHNM A3bIKOBbIX 3aaa4 [79]. CyLLecTBYIOT AaHHbIE, YKa3blBa-
IOLLME, YTO BbINONHEHME TaKMX A3bIKOBbIX 3344, Kak YCTPaHeHe Nek-
CUYeCcKoi HEOAHO3HAYHOCTY, OTCNEXMBAHWNE U NOAABNEHNE PeyeBbIX
OWMBOK, cBA3aHO ¢ akTuBaumel npeaaMO [79]. CobetBeHHO AMO B
coyeTaHuu ¢ Bl M MO3KeUKOM yHacTBYeT B MHULMALMM U MPOLIECCUHTe
peuu [80]. MNpotue rosops, npeaMO cBs3aHa C A3bIKOBOM (CEMaHTK-
YecKu-nparmaTMyeckue acnekTol), a cobecteeHHo IMO — ¢ peyeBoit
(apTHKRYNALMOHHO-DOHONOrMYECKME acneKTbl) GyHKUmen. ObHapy:Ke-
Ho, yTo NpeaJIMO yyacTByeT B OpraHM3aLuy NocaefoBaTeNbHOCTeN
peyeBoro matepumana (Cn1oros, cnos, npeanokeHui) [81].

KakeTca Hambonee BepoATHbIM, YTO 06wasn yHKums AMO —
OpraHM3aLmMa 3N1eMeEHTOB Pa3NNYHbIX NOCNef0BaTeNbHOCTel bonee
HW3KOro MopsfKa B CTPYKTYpbl 6onee BbICOKOrO MopsazKa Hesasw-
CMMO OT MPUPOAbI CAMUX INEMEHTOB (ABUMKEHMSA, YUCNA, MY3bIKA,
cnosa u 1.4.) [82]. OgHako HeobxoaMMO AasbHellwee UccnefoBa-
HUe GYHKLMM 3TOrO PErMOHa, @ TaKKe U3ydeHUe HEMPOHHbIX Mexa-
HW3MOB, OTBETCTBEHHBIX 33 €€ ocyluecTBaeHne. CTPyKTypMpoBaHHas
MHbOPMaLMA O GYHKLMOHANbHBIX pasnnumax cybpermoHos MO
npencTasneHa B Tabn. 2.

KnnHuuyeckana kapTuHa nopaxkeHua MO

Cpeam Bcex natonormit B8 MO Hambonee 4acto BCTpeyakoTca
onyxonu (0CO6EHHO IMMOMbI HU3KOW CTEMEHM 3/10KaY€CTBEHHOCTH) U
3NMNeNnTOreHHble 0Yaru, HO TaKKe ONMUCbIBAKOTCA apTePUOBEHO3HbIE
ManbGOpPMaLMM 1 oyarm OCTPOro HapyLeHUA MO3rOBOro KpPoBOO-
6paleHuns [83, 84]. YacToTa pasBUTUA M30/IMPOBAHHOIO MHCY/bTA
8 IMO KpaltHe peAKa — ONUCLIBAOTCA LWL €AUHUYHbBIE KNNHWUYe-
CKue HabnaeHus [85].

Tabauya 2 OyHKUUOHAbHbIE pa3nuyus cybpeauoHos AMO

DYHKUMUA
Mpea MO
YyacTyeT B 60/1ee BbICOKMX NPOLLeccax ABUraTeNbHOro
MoTopHas Y 4 pou A
naaHuposaHus [15, 56]
A3bIKOBas CEeMaHTUYECKU-MparmaTMyeckune acnekTbl peun [79, 81]

ObyueHue, paboyas
namsaTb

KOrHUTUBHbIN KOHTPONb
nepekntoyeHune 3agay [15]

My3bikanbHasA 06pasos [72-75]
Bocnpuatue sBpemerun
(TaimuHr)

HayasibHble Npouecchbl 06y4eHUs — oby4yeHne HOBbIM
nocnefoBaTeIbHOCTAM, UX KoaupoBaHue [59, 60, 77]

TOPMO’KEHME 3aMIaHMPOBaHHbIX PeaKLuii,

My3blKa/ibHOE BOOBpasKeHWe, CO34aHNE MY3bIKabHbIX

TaMWHT NocneaoBaTelbHOCTEN cobbITUM [65]

the nature of the sequence elements themselves, has also been
noted [59-61]. The role of SMA in cognitive control, response in-
hibition, or task switching is undoubted [62].

The contribution of the SMA to the processes of differen-
tiation of time intervals has attracted a lot of attention in recent
years, since the SMA, apparently, implements the main mecha-
nism of time perception (timing) [63-66]. Two recent meta-analy-
ses have shown sequential activation of the SMA in various time
domain tasks, supporting the hypothesis that the SMA plays an
abstract role in generating representation for time [64, 67].

SMA plays a role in spatial orientation [68]. SMA activa-
tion was found to be associated with numerical processing [69].
A large number of studies have revealed the contribution of the
SMA in the implementation of mathematical and computational
operations [70, 71].

The activation of SMA during the implementation of musical
procedures (creation, listening to music, mental representation
of musical images and improvisation) has been reliably proven
[72-74]. In studies on brain activation in musicians, it was indeed
found that SMA is simultaneously activated both during listening
to music and during its playback [75]. Similar activity in SMA has
also been demonstrated when playing music on a silent keyboard
and when presenting musical images [74].

Three meta-analyses reported activation of SMA in all stud-
ies investigating the neural mechanisms of working memory [76,
77]. A large number of studies have reported on the level of SMA
activation depending on the load on working memory [76, 78].

SMA is involved in the processes of initiation and control
of speech, in switching language tasks [79]. There are data indi-
cating that the performance of such language tasks as the elim-
ination of lexical ambiguity, tracking, and suppression of speech
errors is associated with the activation of preSMA [79]. The SMA
itself, in combination with BG and the cerebellum, is involved in
the initiation and processing of speech [80]. In other words, the
pre-SMA is associated with the linguistic function (semantic-prag-
matic aspects), and the SMA itself is associated with the speech
(articulatory-phonological aspects) function. It was found that
preSMA is involved in the organization of sequences of speech
material (syllables, words, sentences) [81].

It seems most likely that the general function of the SMA
is to organize the elements of various sequences of a lower or-
der into structures of a higher order, regardless of the nature of

Cy6pernoH MO
Co6cTBEHHO MO
6onee CTPOro cBA3aHa HeMoCcpeACTBEHHO C
MOTOPHbIM UCNONHEeHUeM [15, 56]
APTUKYNALMOHHO-GOHONOrMYECKMNE aCNeKTbl peyn
[79, 81]
6onee nosaHMe npoueccbl obyyeHms

— aBTOMATU3aLMA YiKe U3YYeHHbIX
nocsiepgosatenbHocrtein [60, 61, 77]

OCYLLEeCTBAEHME NOArOTOBKM MOTOPHOMO OTBETA MPU
nepexkntoYeHnmn 3agad [15]

MY3bIKa/IbHOE UCMOAHEeHWE [72-74]

TaMUHT eAUHUYHbIX cObbITUI [65]
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Table 2 Functional differences between subregions of the SMA

PreSMA
Motor participates in higher motor planning processes [15, 56]
Language semantic-pragmatic aspects of speech [79, 81]
Learning, working initial learning processes — learning new sequences, and
memory their coding [59, 60, 77]

Cognitive control

Musical musical imagination, creation of musical images [72-75]
Perception of time .
(timing) event sequence timing [65]

B nepsyto ouepesb, Bpayy BaXKHO 3HaTb 06 0COBEHHOCTAX K/KU-
HWUYECKOM KapTUHbI Y NauMeHToB ¢ nopaxernnem MO, a Takxke 06
06paTMMOCTM Pa3BMBAIOLLETOCA B TaKMUX C/Iy4anX HEBPOIOTUYECKOMO
aedvumTa. Chefyet OTMETUTb, YTO Hanbosiee YacTo B KAMHWUYECKOM
NPaKTUKe HeBPONOrMYecknii AedULMT, BbI3BAHHbIN MOPAXKEHUEM
OMO, BO3HMKaeT nocne XMpypruyeckmx BmellaTenbCcTB B AaHHOM
pervoHe.

Mpun nopaxkennn MO moryT BO3HMKATb pa3/iMyHble HEBPOO-
rmyeckme cMMNTombl. lMnoakTMBHOCTL NpeaMO, a TakKe 3ameTHas
noTepA HelipOHOB XOPOLLO 3340KYMEHTUPOBaHbI npu BI1, Ho cBA3b
MEXAY KOTHUTUBHBIM Aeduumtom n auchyHkumen MO go KoHua
HesicHa [15]. Hanpotus, npu ayTusme runepakTMBHOCTL NpesMO
CBA3aHa C HEHOPMaJIbHbIM UCMO/Ib30BAHNEM BbICLUMX KOFTHUTUBHBbIX
HEMPOHHbIX Lienei 419 NPOLLECCoB, KOTOPble 06bIYHO AOCTUTAOTCA C
MOMOLLbIO CEHCOMOTOPHbIX LiENei HUKHEro yposHs [86]. 3aukaHue,
ABNAOLLEECA TUMUYHBIM BUAOM ANCONIOIHLMM, CBA3AHO C NATTEPHA-
MM NATONOTMMYECKOro coeamnHenuna mexay b v AMO [87].

Tak HasbiBaembiit «cuHapom AMO», Hanbonee 4acTo OnNUChI-
BaeMbIii KaK «aKMHETUYECKUIA MYTU3M», MOXET BO3HWKaTb mocsie
Pa3BUTUA OCTPbIX NAaTONOMMYECKUX NPOLLECCOB (OCTPOE HapyLleHWe
MO3roBOro KpoBoobpalleHMs B HacceliHe nepegHeit Mo3roBol ap-
TEPUM U AP.) UM, YTO 3HAYMTENIbHO Yalle, NOCae XMPYPruyeckux
Bmewatenscts B MO gomuHaHTHOro nonywapua. Hanpumep, B
0flHOW M3 paboT OTMeyYaeTcs, YTo B rpynne 13 56 nauueHToB, onepu-
poBaHHbIX No nosoagy ranom AMO, cuHapom MO Bo3HMK y 60,7%
13 Hux [88].

[JaHHbIN CMHAPOM XapaKTepu3yeTca HEBPONOrMYECKMMM pac-
CTPOMCTBAMM, BapbUPYIOLLMMM OT MOJHOIO 10 YaCTUYHOTO NojaBne-
HUA Peur U ABUKEHUI B KOHTPanaTepasbHbIx KOHeuHocTax [89, 90].
OTmMunTenbHas ocobeHHocTb cuHapoma AMO — ero nonHas obpa-
TUMOCTb B TEYEHME OKONO 3 MeCALIeB; MHOTAA MOMKeT OCTaBaTbCA
YaCTUYHbIN AedULMT B BUAE TPYAHOCTEW B MHULMALMM PEYN UK B
OCYLLECTBNEHNM BbICTPbIX BMMaHYaNnbHbIX ABUXKEHUI [26]. BbicTpoe
BOCCTAHOB/IEHWE MOC/NE Pa3BUTUA AAHHOTO CUHAPOMA CBA3AHO C
npoLeccaMmn KOPKOBOM MAACTUYHOCTU U MEXaHM3MaMKU KOMMEeHca-
UMK 3a c4éT MO B NpOTMBONONOKHOM Nonylapum [31].

Knaccvuecknin BapuaHT cuHapoma AMO (M3HayanbHO onucaH-
Hbiit [. JlannaHom) vmeeT Tpu cTaguu. MNepBas — 3TO CTaAMA aku-
HETUYEeCKOro MyTU3Ma, NPOAOIKUTENBHOCTBIO 0 HECKO/IbKUX YacoB
WAK AHEN: napesbl/NNerus, aToHWA B KOHTPANATEPAbHbIX KOHEYHO-
CTAX BMECTE C MOJIHbIM WM MOYTH MONHBIM OTCYTCTBMEM PEYEBOrO
KOHTaKTa. BTopasa ctaama aautca ot 1,5 Hegenb Ao 3 mecAues v xa-
paKTepU3yeTcA TPYAHOCTAMM B MHULMALMMN PEYUN U/UAK ABUKEHUI B
KOHTpanaTepasibHbIX KOHEYHOCTAX, OAHAKO, KaK NpaBuiIo, UMetoTCA
[BUraTe/ibHble UM pPeyeBble OTBETbl HA BHeLWHWE NPUBbIYHbIE CTU-
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inhibition of planned reactions, task switching [15]

SMA subregion
SMA proper
more strictly related directly to motor performance
[15, 56]
articulatory-phonological aspects of speech [79, 81]
later learning processes — automation of already
learned sequences [60, 61, 77]
implementation of motor response preparation
when switching tasks [15]
musical performance [72-74]

singular event timing [65]

the elements themselves (movements, numbers, music, words,
etc.) [82]. However, further study of the function of this region
is needed, as well as the study of the neural mechanisms respon-
sible for its implementation. Structured information on the func-
tional differences between the subregions of the SMA is present-
ed in Table 2.

Clinical picture of SMA lesion

Among all pathologies in SMA, tumors (especially low-grade
gliomas) and epileptogenic foci are the most common, but ar-
teriovenous malformations and foci of the acute cerebrovascu-
lar lesions are also described [83, 84]. The incidence of isolated
stroke in SMA is extremely low — only a few clinical observations
are described [85].

First of all, it is important for the doctor to know about the
features of the clinical picture in patients with SMA lesions, as
well as about the reversibility of the neurological deficit that de-
velops in such cases. It should be noted that most often in clinical
practice, neurological deficit caused by damage to the SMA oc-
curs after surgical interventions in this region.

When the SMA is affected, various neurological symptoms
may occur. PreSMA hypoactivity, as well as marked neuron loss,
is well documented in PD, but the relationship between cognitive
deficits and SMA dysfunction is not fully understood [15]. In con-
trast, in autism, preSMA hyperactivity is associated with abnor-
mal use of higher cognitive neuronal circuits for processes that
are normally achieved by lower-level senso-motor circuits [86].
Stuttering, which is a typical type of dysfluency, is associated with
patterns of pathological connection between BG and SMA [87].

The so-called "SMA syndrome", most often described as
"akinetic mutism", can occur after the development of acute
pathological processes (acute cerebrovascular lesion in the area
supplied by the anterior cerebral artery, etc.) or, much more
often, after surgical interventions in the SMA of the dominant
hemisphere. For example, one study notes that in a group of 56
patients operated on for SMA gliomas, SMA syndrome occurred
in 60.7% of them [88].

This syndrome is characterized by neurological disorders
ranging from complete to partial suppression of speech and
movements in the contralateral limbs [89, 90]. A distinctive fea-
ture of the SMA syndrome is its complete reversibility within
about 3 months; sometimes there may be a partial neurological
deficit in the form of difficulties in initiating speech or in the im-
plementation of rapid bimanual movements [26]. Rapid recovery
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Mynbl. TpeTba pasa — gauTebHas pemmuccus 60NbLLINMHCTBA KMHUYe-
CKM 3HAYMMbIX CUMMNTOMOB, B 6ONbLIMHCTBE C/ly4aeB NOMHAsA, OAHA-
KO B peAKMX CNYy4aax MOTYT COXPAHATCA TPYAHOCTU B OCYLLECTBNEHWUM
6bICTPbIX M MOCAEeA0BATENbHbIX OMMaHyabHbIX ABUXKeHMUI [12].

Hanbonee yactble cumnTombl cMHApoma MO cocToaT 13 asu-
raTeNbHbIX HapyLeHWI, KOTopble MOLBEPIKEHbI COMATOTONMMN: NP
nopaKeHuu 3agHux otaenos MO Bo3HMKaeT AedpuumUT B KOHTPa-
NaTepanbHON HUMKHEN KOHEYHOCTW, a MpY MNOpaXKeHUW nepesHux
0TZe/10B — B KOHTPanaTepasibHOM BepxHeW KoHeYyHocTv 1 anue [90].
MHoraa Habntogaetca KOHTpanaTepanbHbld reMUnapes uan remu-
NAernsa, HO Yalle BCEro y NaLWMeHTOB BO3HWUKAIOT TPYAHOCTU C TOH-
KMMU OBUXKEHUAMM PyKamu, BbICTpbIM YepeaoBaHUEM NoCieL0Ba-
TeNbHbIX CKOOPAUHMPOBAHHbIX BMMaHyanbHbIX ABWXKeHMI. Kpome
TOr0, B HEKOTOPbIX PaboTax ONUCaHbl Cy4an HapyLIEeHUA NOXOAKM Y
nauueHToB ¢ nopaxkeHuem MO, 31eMeHTbl KOTOPOW HaNOMMUHAIOT
yepTbl MAPKMHCOHMYECKoM [91].

Cvmntombl nopaxkeHns MO He Bcerga CBOAATCA K NPOCTbIM
[ABUraTE/IbHbIM HapyLWEHUAM: MHOTA@ MOFYT BO3HMKATb ABUMKEHWS,
KOTOpble NaLMeHTbl He HaMepeBaIMCb CoBepLLaThb. B cBoeil Hanbonee
ApKoV dopme 3TO NPOABAAETCA B BUAE KCMHAPOMA YyKOM KOHEYHO-
CTU», MPU KOTOPOM KOHTpanaTepasibHas pyKa CoBepLUaeT HENOAKOH-
TPONbHbIE ABMMKEHUsA (Hanpumep, XBaTaeTca 3a HaxoAswwecs nob-
NIU30CTU NPESMETbI), KOTOPbIE, O4EBUAHO, HAXOAATCA BHe MHTepeca
cybbekTa [91, 92]. MHoraa «uyKas» KOHEYHOCTb MELLAeT TOMY, YTo
JAenaeT Apyrasa KOHEYHOCTb, HanpUMep, KNAgET TenedoHHyo TpybKy,
KOTOPYIO MaLMeHT B3AN 30POBOM PYKOM, YTOGbI NO3BOHWTL. Takke
naumeHTbl ¢ nopaxkeHnem OMO moryT gemMOHCTpMpoBaTb yTUAU3A-
LUMOHHOE MNOBEAEHME: UCMONb30BaHWE bAM3NENalMX NPesMETOoB,
KOTOpble BbICTYNaloT B POAM HEKOTO CTUMY/a, 6e3 ABHOrO HamepeHus
caenatb 310 [93]. Takum 06pa3om, OHM MOTYT B3ATb M HaZlETb OYKM, a
3aTeMm, YBUAEB Ha CTONE APYTYIO Napy, TaKKe HAZLEeTb UX.

Mpu cuHapome MO BO3HMKAET Kak peyeBOM, TaK U A3bIKOBOW
AedUUNT: MOryT CTpaZaTb Kak GOHaLMA C apTUKYNALMEN, TaK U Nek-
CMKa 1 cuHTaKeuc [23]. Hanpumep, kposousnusHue B nesyio MO
NPUBOAMNO K HAPYLUEHWUIO PEYM M3-3a HAPYLLUEHWUA UHMLMALMK MO-
CNepoBaTeNbHbIX aPTUKYAALMIA NPU OTCYTCTBUM JIMHTBUCTUYECKOTO
AeduumTa Bonee BbicoKoro nopagka [94, 95]. MocneonepaumoHHas
OLLEHKa ABUraTeNbHbIX U A3bIKOBbIX GYHKLMI NOCNe pesekuun ony-
XONen meamanbHblX Yactei NOBHbIX fonel, BbiaBaAna Aeduumut B
CKOPOCTW peun B KayecTBe OAHOMO U3 OCHOBHbIX cumnTomoB [96]. B
Lenom, AUCOHYHKLMU MOTYT BbiTb BPEMEHHbIMM B C/ly4ae OQHOCTO-
POHHUX NopaxkeHuit MO, 3a cHET KoMneHcaTopHoro agdekTa npo-
TUBOMOIOXKHOTO Nonywapus [97].

HapyweHua peuun, BbI3BaHHbIE MOPAXKEHUEM LOMWMHAHTHOWM
AMO, vHoraa HasbiBatoTca «adasueit AMO». NepBoe KAMHUYECKoe
coobuieHne 06 adasuu, Bbi3BaHHOM nospexaeHnem MO, 6bin0
npeactasneHo A. Pybercom B 1975 r. OH oxapaKkTepu3oBan eé cie-
ayowmm obpasom: «(1) auccoumauma mexay HOPMasbHbIM NMOBTO-
PEHMEM U CUbHO HApPYLIEHHOM CMOHTAHHOM Pa3roBOPHON peuybto,
(2) otcyTcTBME doHEMATMUECKMX Napadasuit, (3) oTcyTCTBME TOPMO-
KeHWA peun 1 (4) oTHoCcUTeNbHOE CoXpaHeHMe KOHPOHTALMOHHOTO
HaMMeHOBaHMA 1 NOHWMaHMA» [98]. OTAMYUTENbHBIE 0COBEHHOCTU
3ToM adasuu: M3HaAYa/IbHbLIN MYTU3M, MPOLO/IKMUTENBHOCTBIO A0
HECKONbKUX AHEN, CMEHSIWMNCA HapyLWeHAMM B MHULMALMK U
NoAAEPKaHUN Peyun C NoYTM NOJHON COXPAHHOCTbIO MOBTOPEHMSA
1 NMOHUMAHUA peyn U oTCcyTCTBMEM axonanmin [99]. HekoTopble wc-
cnefoBaTeNy OTMEYAOT Y TaKUX NaLMEHTOB BO3HUKHOBEHMWE Tpya-
HOCTel C UMEHOBaHWEM NPEAMETOB, OLHAKO B @HHOM C/ly4ae OHM,
CKOpee, CBA3aHbI C TPYAHOCTAMM B MHMLMAUMK peun. Kpome Toro,
M3-33 TPYLHOCTEN C BOCMPOM3BEAEHVMEM PEYM MOTyT bbiTb OBHa-
pYy*KeHbl HeKoTopble GoHOMOrMYecKMe napadasum, NpUBOAALLME K

after the development of this syndrome is associated with corti-
cal plasticity and compensation mechanisms due to SMA in the
opposite hemisphere [31].

The classic version of the SMA syndrome (originally de-
scribed by D. Laplan) has three stages. The first is the stage of aki-
netic mutism, lasting up to several hours or days: paresis/plegia,
atony in the contralateral limbs, along with a complete or almost
complete absence of verbal communication. The second stage
lasts from 1.5 weeks to 3 months and is characterized by diffi-
culties in initiating speech and/or movements in the contralateral
limbs, however, as a rule, there are motor or speech responses to
external habitual stimuli. The third phase is a long-term remission
of most clinically significant symptoms, in most cases complete,
but in rare cases, difficulties in the implementation of rapid and
consistent bimanual movements may persist [12].

The most common symptoms of the SMA syndrome consist
of motor disorders that are prone to somatotopy: if the posterior
parts of the SMA are affected, a deficiency occurs in the contra-
lateral lower limb, and if the anterior parts are affected, it occurs
in the contralateral upper limb and face [90]. Sometimes there is
contralateral hemiparesis or hemiplegia, but most often patients
have difficulty with fine hand movements and rapid alternation of
successive coordinated bimanual movements. In addition, some
papers describe cases of gait disturbance in patients with SMA
lesions, the elements of which resemble the features of PD [91].

Symptoms of SMA damage are not always reduced to sim-
ple movement disorders: sometimes there may be movements
that patients did not intend to perform. In its most striking form,
this manifests itself in the form of “foreign limb syndrome”, in
which the contralateral hand makes uncontrollable movements
(for example, grasping nearby objects) that are apparently out of
the subject’s intention [91-92]. Sometimes the “foreign” limb in-
terferes with what the other limb is doing, such as putting down
the telephone receiver that the patient has taken up with his
healthy hand to make a call. Also, patients with SMA damage can
demonstrate utilization behavior: the use of nearby objects that
act as a kind of stimulus, without a clear intention to do so [93].
Thus, they can take and put on glasses, and then, seeing another
pair on the table also put them on as well.

With SMA syndrome, both speech and language deficits
occur in phonation with articulation, and vocabulary with the
syntax [23]. For example, a hemorrhage in the left SMA resulted
in speech deficit due to impaired initiation of successive articu-
lations in the absence of a higher-order linguistic deficit [94, 95].
Postoperative assessment of motor and language functions after
resection of tumors of the medial parts of the frontal lobes re-
vealed a deficit in speech fluency as one of the main symptoms
[96]. In general, dysfunctions can be temporary in the case of uni-
lateral lesions of the SMA, due to the compensatory effect of the
opposite hemisphere [97].

Speech disorders caused by damage to the dominant SMA
are sometimes referred to as "SMA aphasia". The first clinical
report on aphasia caused by SMA lesions was presented by A.
Rubens in 1975. He characterized it as follows: "(1) dissociation
between normal repetition and severely impaired spontaneous
colloquial speech, (2) absence of phonemic paraphasias, (3) ab-
sence of speech inhibition, and (4) relative retention of confron-
tational naming and comprehension" [98]. Distinctive features of
this aphasia: initial mutism, lasting up to several days, followed
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owunbKam B MMeHOBaHWUM. MTOHMMaHMe Pa3roBOPHOMN peyn 06bIYHO
He HapyLWeHo, HO MOTYT BO3HUKHYTb TPYAHOCTU B FPaMMaTHyeCcKu
CNOXKHbIX NpeanoxeHnsx [99].

Tem He MmeHee, BONbWMHCTBO KAaccuduKaumii adasuii He
BK/IIOYAET A3bIKOBbIE HApYLLEHUA, CBA3aHHbIe ¢ natonormeit MO, 3a
UCKAoYEHMEM Knaccudurkaumm adasuii A. Apaunsl (2010 r.) [100].
Bonee Toro, gaxe camas bonblias cepus nauueHToB c adasven,
OnucaHHan B InTepaType, He BKAoYaeT adasuio AMO [101].

Coobuiaetcs, yto nospexpeHve AMO npuBOAMT Kak K pe-
YeBbIM (aBTOMATU3aUMA PeEYM, UHWULMALMA, KOHTPONb BPEMEHU U
MOHWTOPUHI peyn), TaK U K A3bIKOBbIM paccTpoicTBam (paboyas
NamaTb, NMPOU3BOACTBO C/IOB, JIEKCUYECKOE Pa3peLleHVe HeomHO-
3HAYHOCTM, OTCNENMBAHWE KOHTEKCTA, MOHMUTOPUHI, NoAaBneHue
OLMBOYHBIX A3bIKOBbIX MPEACTABAEHNUI U BHYTPEHHETO A3bIKa). Ta-
KM 06pa3om, A8 ONMUCAHWA PeyeBblX HAPYLUEHWIA, KOTOPble BO3HM-
KatoT NPy NOBPEXAEHUN AOMUHaHTHOW MO, BnosHe NpaBoMOYHO
MCNoNb30BaTb TEPMUH «adasma» [102].

Momumo adasum npu AMO, onucaHbl 1 Apyrue peyesble Ha-
PYWEHWUsA, BO3HUKAKOLWMe MpPU MOBPEXAEHUM AAHHOTO KOPKOBOIO
pervuoHa: «CMHAPOM MHOCTPAHHOMO aKLEHTa» U peyesas 3aTOPMO-
®eHHocTb [103]. bonee Toro, 66110 BbiCKa3aHO NPEANONONKEHNME,
4TO 3aMKaHWE MOXKHO PAacCMaTPMBaTb KaK TUM HapyLweHWA bernocTu
peyn n3-3a aHoManbHoM ceA3u mexay AMO u Bl [87]. Takke bbl10
BbICKa3aHO NpeanonoxeHue, Yto nospexaeHve JIKM nexuT B ocHo-
BE HapyLIeHW BEerNOCTM peyun npu CToMKoM 3ankaHum [104].

JIKN B AOMMHAHTHOM noAywapuu yyactsyeT B $opmupo-
BaHWM BErnocT1 peuu, YTo NOATBEPMKAAETCA MHOTOUMCAEHHBIMU
uccnefoBaHUAMM. Y NaLMEHTOB C NEPBUYHONM MporpeccupytoLleit
adasmein cpeaHAA CKOPOCTb PeYn KoppesMpoBasa C NoKasaTenamm
MUKPOCTPYKTYPHOW LenocTHocTu 6enoro Beulectsa nesoro JIKM
[46, 105]. 3T noKasaTenun He KOPPENMPOBAMN C FPAMMaTUYECKOM
06paboTKoli MAKM CO CNOCOBHOCTAMMU K MMEHOBaHMIO M306parKe-
HWI. MicchepoBaHue nauMeHToB € adasmeit nmocne MHcynbta no-
Ka3asio, YTO MHTEHCMBHOCTb CUTHaNa 6enoro BeLecTsa OT JIeBOrO
JIKN 6blna Ayywmm NpeanKTOPOM HapyLweHUs CKOPOCTU peyun no
CPaBHEHWIO C APYrMMM TpaKTamu NeBOro MOAYLWApWA, y4acTBYyiO-
WyMKM B peyn v asbike [105].

OaHako y AMO, nomrmo peyeBol U ABUraTENbHOW, ONUCaHbI
u Apyre GYHKLMKM, KOTOPbIe TaKKe AO0MKHbI CTPaAaTb NPU NOBPEX-
[eHWMN [aHHOro KOPTUKaAbHOro pernoHa. Hanpumep, 6bin BbiABAEH
8edVUUT KOTHUTMBHOIO KOHTPONA Y MALMUEHTOB € cMHgpomom MO,
KOTOpbIM 6bls1a Npon3BeaeHa onepaums Ha LOMUHAHTHOM NOAyLIa-
puwn [41]. Pe3ynbTaThl HeAaBHO NPOBEAEHHOMO UCCAEeL0BaHUA Npes-
CTaBAAT cob0it NepBoe CBUAETENBCTBO TOTO, YTO HAapyLUEHWE GYHK-
UMM paboyelt NamaTh MOXKHO OTHECTU K OAHOW M3 COCTaBAOLLIUX
cuHgpoma MO [106].

KnmHuuyeckoe 3HayeHue B HeBPOOTUM

Pacnonaraacbe mexay NMMVIK n NMNOK, AMO umeeT pewatoliee
3HaYeHWe 4NA CBA3M KMO3HAHMAY C «aeicTBuem» [15]. ITa yHUKanb-
Hasa ponb, KoTopyto urpaet AMO, genaet eé npusneKaTeNlbHON MU-
LWeHbIo 417 HEMHBA3MBHOMN CTUMYAALMM MO3ra NPKU Ie4EHUN HEBPO-
JIOTMYECKUX U NMCUXMYECKMX PACCTPOICTB, NPU KOTOPbIX HapyLUaeTcs
KOHTPO/Ib ABWUXKEHUI UM NOBEAEHMSA, BKNOYAA cMHApPOM TypeTTa,
obceccnBHO-KOMNYAbCMBHOE paccTpoicTso M b [107-109].

MaumeHTbl ¢ Bl AEMOHCTPUPYIOT NOHUMKEHHYIO aKTUBHOCTb B
OMO, KOTOpYt0 MOMHO YNyYlUUTb C MOMOLLBIO MeAUKAaMEHTO3HOTO
NeyeHus uam rnybokon ctumynsaumm CTA [110-112]. Y aTux naymex-
TOB Take HabntogaeTca noteps NUPamuUAHbIX HEMPOHOB B Npea-
AMO [113]. 3T n Apyrue Haxo4KM NPUBENY K pacTyLLemy MHTepecy
n3yyeHus BKnaga aucoyHkumm AMO B BIM; B o4HOM M3 UccnenoBa-
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by disturbances in the initiation and maintenance of speech with
almost complete retention of the repetition and understanding
of speech and the absence of echolalia [99]. Some researchers
note that such patients experience difficulties in naming objects,
but in this case, they are more likely associated with difficulties
in initiating speech. In addition, some phonological paraphasias
may be found due to speech production difficulties, resulting in
naming errors. Comprehension of spoken language is usually not
impaired, but difficulties may arise in grammatically complex sen-
tences [99].

However, most classifications of aphasias do not include
language impairments associated with the pathology of SMA,
with the exception of the classification of aphasias by A. Ardila
(2010) [100]. Moreover, even the largest series of patients with
aphasia described in the literature did not include SMA aphasia
[101].

Damage to the SMA has been reported to result in both
speech disorders (speech automation, initiation, time control,
and speech monitoring) and language deficits (working memory,
word production, lexical disambiguation, context tracking, mon-
itoring, suppression of erroneous linguistic representations, and
internal language). Thus, to describe speech disorders that occur
when the dominant SMA is damaged, it is quite justified to use
the term "aphasia" [102].

In addition to SMA aphasia, other speech disorders have
been described that occur when this cortical region is damaged:
“foreign accent syndrome” and speech retardation [103]. More-
over, it has been suggested that stuttering can be considered
a type of fluency disorder due to an abnormal relationship be-
tween SMA and BG [87]. It has also been suggested that dam-
age to the FOF underlies fluency disorders in persistent stuttering
[104].

FOF in the dominant hemisphere is involved in the forma-
tion of fluency, which is confirmed by numerous studies. In pa-
tients with primary progressive aphasia, the average speech
speed correlated with indicators of the microstructural integrity
of the white matter of the left FOF [46, 105]. These scores did
not correlate with grammatical processing or image naming abil-
ities. A study of patients with aphasia after stroke showed that
the intensity of the white matter signal from the left FOF was the
best predictor of impaired speech fluency compared to other left
hemisphere tracts involved in speech and language [105].

However, in SMA, in addition to speech and motor func-
tions, other functions are also described, which should also suffer
if this cortical region is damaged. For example, a deficit in cogni-
tive control has been identified in patients with SMA syndrome
who underwent surgery on the dominant hemisphere [41]. The
results of a recent study provide the first evidence that impaired
working memory can be attributed to one of the components of
the SMA syndrome [106].

Clinical significance in neurology

Located between the PMC and the PFC, the SMA is cru-
cial for the connection between “knowledge” and “action” [15].
This unique role played by SMA makes it an attractive target for
non-invasive brain stimulation in the treatment of neurological
and psychiatric disorders in which movement or behavior control
is impaired, including Tourette's syndrome, obsessive-compulsive
disorder, and PD [107-109].
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HWI 6b110 COOBbLEHO 06 yNydLWeHUN ABuUraTeNbHOW GYHKLMM Y Na-
umeHToB ¢ bl nocne TpaHCKPaHMANBHOM MArHUTHOM CTUMYAALMM
B npoekumn AMO [114]. Ctumynauma CTA aapa MOXKET NPUBECTU
K MMNYNbCUBHOMY NPUHATUIO pewweHnit npu BI, u naumeHTsl, He
NPUHUMAIOLLME NIeKapCTBa, TaKke OOHapYXKMBAlOT HapyleHus B
NepekNOYEHNN MEXAY 3aAavyaMu, YTO COFNacyeTca C BO3MOXKHOM
ancdyHkumen npesaMO [38].

C apyroi ctopoHbl, nyTb oT AMO K H/IU uepes JIKM moxkeT
MMeTb peLlatollee 3HaYeHUe ANA KOHTPONA AUCKUHE3WM, Bbi3BaH-
HbIXx esogonoit. Momumo B, BoBneyeHue JIKM B A3bIKOBYIO yHK-
umto genaet AMO npuBaeKaTeNbHON MULEHbIO NPY NEYEHUN HAPY-
LWIEHWI peYM, TaKMX KaK BOKaNbHble TUKM, 3auKaHue v adasua [46,
104-105, 115].

3AKNIOYEHUE

MO — 370 MyNbTUOYHKLMOHANBbHAA U aHaTOMUYECKK reTepo-
reHHas 061acTb Kopbl MeananbHbIX NOBEPXHOCTEN NOBHBIX AoNel
roN0BHOr0 Mo3ra. B faHHOM 30He BblAENAOT ABa OTAENbHbIX Cybpe-
TMOHA, UMEIOLLMX CBOU OTIMUUTE/IbHbIE LIUTOAPXUTEKTOHUYECKME U
bYHKLMOHaNbHble 0COBEHHOCTH.

Mpu nopaxeHnn AMO MOXeT BO3HUKHYTb MHOMECTBO CUM-
NTOMOB, KIMHUYECKM 3HAYMMbIMU U3 KOTOPbIX ABAAKOTCA ABUTaTeNb-
Hble ¥ peyesble HapylweHus. Hanbonee cneunduyecknum npossne-
HVMEeM MOPaXKeHWA AAHHOTO PerMoHa B JOMUHAHTHOM MOAYLIAPUM
aBnsetca cuHapom AMO (aKMHETUMYECKMI MyTU3M) B BUAE KOHTpa-
NaTtepanbHbIX Nape3oB WK NAErnK, OTCYTCTBUA PEYEBOTO KOHTAKTa,
W OT/INYAIOLLMIACA KpalHEN cTeneHbio cBoel 0bpatumocTy (B 6onb-
WKHcTBe cnyyaes — oT 1,5 ao 3 mecaues).

TakMm 06pa3om, KAMHULUCTY HEOBXOAMMO 3HATb O CYLLECTBO-
BaHWUM JaHHOM obnacTty Kopbl M, a TaKKe o cneuuduyeckon HeBpo-
NIOTUYECKOW KapTWHe Y NaLueHTOB npu eé nopaxeHuu. MoapobHo
onuncaHHble 34ecb aHaTOMO-PyHKLMOHaNbHble ocobeHHocT MO,
BEPOATHO, B Oyayllem HalZyT CBOE LUIMPOKOE NPUMEHEHWUEe Kak B
byHAAMeHTaNbHbIX UCCNef0BaHUAX, Tak U B 061acTU NpaKTUYECKOM
MeAULMHbI.

Patients with PD show reduced activity in SMA, which can
be improved with medical treatment or deep stimulation of STNs
[110-112]. These patients also show loss of pyramidal neurons
in preSMA [113]. These and other findings have led to a grow-
ing interest in studying the contribution of SMA dysfunction to
PD; one study reported improvement in motor function in PD pa-
tients after transcranial magnetic stimulation in the SMA projec-
tion [114]. Stimulation of the STN can lead to impulsive decision
making in PD, and drug-naive patients also show impairments in
task switching, consistent with possible preSMA dysfunction [38].

On the other hand, the route from SMA to IFG via FOF may
be critical for the control of levodopa-induced dyskinesias. In ad-
dition to PD, the involvement of FOF in language function makes
SMA an attractive target in the treatment of speech disorders
such as vocal tics, stuttering, and aphasia [46, 104, 105, 115].

CONCLUSION

SMA is a multifunctional and anatomically heterogeneous
cortical area of the medial surfaces of the frontal lobes of the brain.
In this zone, two separate subregions are identified, which have
their own distinctive cytoarchitectonic and functional features.

When the SMA is affected, a variety of symptoms can oc-
cur, the most clinically significant of which are motor and speech
disorders. The most specific manifestations of the lesion of this
region in the dominant hemisphere is an SMA syndrome (akinet-
ic mutism) in the form of contralateral paresis or plegia, lack of
speech communication, which is characterized by an extreme de-
gree of its reversibility (in most cases — from 1.5 to 3 months).

Thus, the clinician needs to be aware of the existence of this
area of the cerebral cortex, as well as the specific neurological
picture in patients with its lesion. The anatomical and functional
features of SMA described in detail here will probably find their
wide application in the future both in fundamental research and
in the field of practical medicine.
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AVATHOCTMYECKUE V1 TAKTMYECKVE OINNBKN ITPY1 BEAEHVIM BOABHBIX C
DOEOXPOMOLIMTOMON

A.A.TAVBOB!, O. HEBMAT304A? &.C. IIIOEB? 3.B. TOMBOBA?

1 Kadeapa xupypruyecknx 6oaesneit Ne 2 um. akag. H.Y. Yemanosa, Taa>XUKCKuil rocyapCTBeHHBIN MEAVIIMHCKUI yHUBepcuTeT M. Abyaan nbun Cuno,
Aymanbe, Pecrrybanka Tagxukucran
2 Pecrry0AMKaHCKMIT HayYHBII LEHTP cepAedHO-cocyAucron xupyprun, Jymante, Pecrry6anka Taaxukucran

3 Kadeapa kapanoaornu ¢ Kypcom Kanumdeckoi papmakoaoruu, VIHCTUTYT 1ocAe AMIIAOMHOTO 0Opa3zoBanus B cepe 3apasooxpanenst Pecrrybaukn Taaxn-
kucran, dymanote, Pecriybauka Tagxuxucran

Llenb: aHanW3 NpuUYmMH AMarHOCTUYECKMX U TaKTUYECKMX ownbok npu deoxpomoumutome (PXL) 1 paspaboTka neuebHO-AMarHOCTUYECKOTO aAropuTMa.
Martepuan u metogbl: NPOaHaAM3MPOBaHbI AOMYLLEHHbIE OWWOKU NPU KAMHUYECKON U MHCTPYMEHTANIbHOW AMArHOCTVKe, NpeAonepaLMoHHoO noa-
roTOBKe 1 fieyeHnmn 55 6oabHbIx ¢ PXL,. HeHuwmH 6bi1o 38 (69,1%), myxumnH — 17 (30,9%). CpefHuii Bo3pacT nauueHTos coctasun 35,916,2 net. Y 23
(41,8%) 601bHbIX HblNa OTMEYEHA NPABOCTOPOHHAN N0KanMU3aLusa onyxonu, y 29 (52,7%) — NeBOCTOPOHHAA, ABYCTOPOHHEE NOPaXKeHUe HaLNoYeyHu-
KoB meno mecto y 3 (5,5%) nauneHToB. [InnTenbHoCTb apTepuanbHoi runepTeHsum (Ar) coctasnsna ot 6 mecsaues Ao 10 net, B cpegHem — 4,5611,7
roga.

Pesynbrathl: B 52,7% cnyyaes naumeHTbl 06paTUAMCh 33 MEAULMHCKON NOMOLLbIO CrycTa 6onee TPEX NeT OT NOABJEHUA NepBbIX CUMNTOMOB 3a60-
nesaHusA. MpuyMHamu nosgHero obpaLeHns ABUANCH: HeAOCTaToYHOoe 06CeA0BaHNE NALMEHTOB Ha MPeAMET CUMNTOMATUYeCKoro reHesa Al 13-3a
HM3KOM OCBEAOMAEHHOCTU BpaYei NepBUYHOro 3BeHa, CAaMOCTOATENbHOE NPUMEHEHME TMNOTEH3MBHbIX MPenapaToB, Ie4eHne NaLMeHTOB HapPOaHbI-
MU LeNUTeNAMM W 3HaxapAMu. OWKNBKM B MHTEPNPETALMM PE3YbTaToB YbTPa3ByKoBOro nccnenoBanus (Y3M) n komnbtotepHolt Tomorpadum (KT)
oTMeyeHbl B 7,3% cnyyasx. Mpv npegonepaLMoHHON NOArOTOBKe y 7 NaLMeHTOB Oblav AoMNyLLeHbl TaKTUYECKUE OLNOKM, KOraa BMeCTo a-agpeHobo-
KaTopoB 6bIsIM Ha3HaYeHbl TMNOTEH3UBHbIE MPENapaThl APYroro KAacca, BCNeACTBME YEro y 2 U3 HUX Pa3BU/ICA CUHAPOM KHEYNpaBAfAeMoin remoau-
HaMUKM», 3aKOHUMBLUMICA NeTanbHbIM UcxofoM. Mpu 6onblmnx pasmepax 0bpasoBaHua B 5,5% cnyyaeB BO Bpems onepaLm BOSHUKANU ATPOTeHHble
NOBPEXAEHWUA HUKHEN nonol BeHbl (HMB) 1 cocynos npaBoii NoYKK. MpuU TMCTONOTUYECKMUX UCCNE0BAHUAX YAANEHHbBIX PEOXPOMOLMTOM YacToTa
HenpaBUNbHOW MHTepNpeTaLum coctaBuna 3,6%, KoTopas Npu NOBTOPHbIX UCCEA0BAHMAX Bblia ONpoBeprHyTa.

3akntoueHue: bonee, Yem B MOSIOBUHE C/Iy4aEB NPY NEPBUYHOM AMArHoCcTMKe 1 neverHnn GXL, bbinm fonyuieHbl pasanyHble oWwnbKM, 06ycnoBaeHHble
HeLeneHanpaBieHHbIM 06cel0BaHNEM NALLMEHTOB, HENPABUAbHOW MHTEPNPEeTaLMelt pesy/ibTaToBs ly4eBbIX METOA0B UCCeA0BaHMUA, Hea4eKBaTHOM
NpeaonepaLVoHHON NOArOTOBKOM BOMbHBIX, @ TaKKe AonylieHnem ATporeHuu. C Lebio CBOEBPEMEHHOW MAEHTUdUKaALMK 0bCyRaaemol naTono-
rMu y naumeHToB ¢ Al Heobxoaumo LeneHanpasneHHoe ux obcnesosaHue Ha npegmet ®XL. basucHbIMM NpenapaTamu AnA npefonepaLuoHHON
MOArOTOBKM MaLMEHTOB AOMKHbI ObITb CENEKTUBHbIE 0-aapeHobnaKaTopbl. C Lebio NPOPUAAKTUKM ATPOTEHHOTO NOBPEXAEHNA KPYMHbIX COCYA0B U
OpraHoB 3abpIOLWMHHOIO NPOCTPAHCTBa HEOBXOAMMO TLLaTeNbHOE NPefonepaLoOHHOE U3yYeHMe UX B3aMMOOTHOLLEHMA C OMYXO0/blo, @ TaKXkKe coBep-
LEeHCTBOBAHME MPAKTMYECKOro HaBblka ONepupYIoLLero NepcoHana.

KnioueBble cnoBa: gheoxpomoyumoma, OuazHoCMUKa, OWUBOKU, a0peHan3KMoMus, AMpo2eHus

Ona yntuposaHua: fambos Afl, Hevmarsoga O, LLioes ®C, lonbosa 3B. MarHOCTUUYECKME U TaKTUYECKME OLIMBKM NpU BeAEHUM BO/BHBIX C heoxpomoLy-
ToMOW. BecmHuk AsuyeHHsl. 2023;25(1):108-19. https://doi.org/10.25005/2074-0581-2023-25-1-108-119

DIAGNOSTIC AND TACTICAL ERRORS IN THE MANAGEMENT OF PATIENTS WITH
PHEOCROMOCYTOMA

A.D. GAIBOV?, O. NEMATZODA? E.S. SHOEV? Z.V. GOIBOVA?

1 Department of Surgical Diseases Ne 2 named after Academician N.U. Usmanov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

2 Republican Scientific Center for Cardiovascular Surgery, Dushanbe, Republic of Tajikistan

3 Department of Cardiology with a Course of Clinical Pharmacology, Institute of Postgraduate Education in Healthcare of the Republic of Tajikistan, Dushanbe,
Republic of Tajikistan

Objective: To analyze the causes of diagnostic and tactical errors in the management of patients with pheochromocytoma (PCC) and to develop a
respective treatment and diagnostic algorithm.

Methods: The mistakes made during clinical and instrumental diagnostics, preoperative preparation, and treatment of 55 patients with PCC were
analyzed. Among the patients, there were 38 women (69.1%), and 17 men (30.9%). The mean age of the patients was 35.916.2 years. In 23 (41.8%)
patients, right-sided localization of the tumor was noted, in 29 (52.7%) — left-sided one, while bilateral adrenal lesion occurred in 3 (5.5%) patients. The
duration of arterial hypertension (AH) ranged from 6 months to 10 years (mean 4.56+1.7 years).

Results: In 52.7% of cases, patients visited a doctor after more than three years from the onset of the first symptoms of the disease. The reasons
for late treatment were: an insufficient examination of patients for the symptomatic genesis of hypertension due to low awareness of primary care
physicians, self-administration of antihypertensive drugs, and treatment of patients by traditional healers. Errors in the interpretation of the results of
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ultrasound examination and computed tomography (CT) were noted in 7.3% of cases. During preoperative preparation, tactical errors were made in 7
patients, when instead of a-blockers, antihypertensive drugs of another class were prescribed, as a result of which two of the patients developed the
syndrome of "uncontrolled hemodynamics" and died. In 5.5% of cases with large size of the tumor, iatrogenic injury to the inferior vena cava (IVC) and
vessels of the right kidney occurred during the operation. In a histological examination of removed pheochromocytomas, the misinterpretation rate
was 3.6%, and the diagnosis was reconsidered during repeated assessment.

Conclusion: In more than half of the cases, during the primary diagnosis and treatment of PCC, various errors were made due to non-targeted
examination of patients, incorrect interpretation of the results of radiological methods of examination, inadequate preoperative preparation of
patients, as well as the iatrogenic injuries. In order to timely identify the discussed pathology in patients with AH, it is necessary to examine them
in a targeted way for PCC. The basic medications for preoperative preparation of patients should be selective a-adrenoblockers. In order to prevent
iatrogenic injuries of large vessels and organs of the retroperitoneal space, a thorough preoperative study of their relations with the tumor is necessary,
as well as an improvement of the practical skills of the operating doctors.

Keywords: Pheochromocytoma, diagnosis, errors, adrenalectomy, iatrogeny

For citation: Gaibov AD, Nematzoda O, Shoev FS, Goibova ZV. Diagnosticheskie i takticheskie oshibki pri vedenii bol'nykh s feokhromotsitomoy [Diagnostic and
tactical errors in the management of patients with pheocromocytoma]. Vestnik Avitsenny [Avicenna Bulletin]. 2023;25(1):108-19. https://doi.org/10.25005/2074-

0581-2023-25-1-108-119

BBEAQEHMUE

CBoeBpemMeHHana [AuarHocTMka M neveHne XL nossonser
n3bexaTb Pa3BUTUA TAXKE/bIX €€ OCNONKHEHWM, BOSHUKAIOLWMX NpU
€CTecTBEHHOM TeuyeHMW 3aboneBaHus, U neTanbHbIX Ucxonos [1-3].
[0 50% cnyvaes ®XL, gnarHoctnpytotca He paHee, Yyem yepes 3 roga
OT Hayana NPoABNEHWSA NEPBbIX KAMHUYECKUX NPU3HAKoB [2, 4, 5],
4YTO BO MHOIOM CBA3aHO C PEAKOCTbIO NATONOMMMU, HELOCTaTOYHOM
0CBEAOMIEHHOCTbIO BPayei NepBMYHOIO 3BEHA KacaTe/lbHO JaHHO-
ro Buaa AT, a Tak:Ke BapnabeslbHOCTbI0 KTMHUYECKOTO TeYeHns 3abo-
NeBaHusa [2-4]. B cBA3M € 3TUM, pasBUTHE TAXKENbIX TMNEPTOHUYECKMX
KPW30B, MOPOI He MOALAIOLLMXCA CTAaHAAPTHOW TMNOTEH3UBHOW
Tepanun, HepeaKo NPUBOAAT K PA3BUTUIO OTEKA NEMKUX, OCTPOWA ne-
BOXENYL04YKOBOM HEAOCTAaTOMHOCTU, MHAPKTa MUOKapaa, paccnoe-
HWS a0PTbI M TEMOPPArMYecKkoro MHcynbTa [6-9].

bnarogapa BHeApPEHWIO COBPEMEHHbIX BU3YaNU3MPYIOLLMX M
FOPMOHaA/IbHbIX METOLOB WCCNef0BaHWUA, MPUMKM3HEHHAA AMarHo-
CTUKA AaHHOTo 3aboneBaHNA 3HauYUTENbHO yay4ylumnacek [6, 10], oa-
HaKo YacToTa OWM6OOK B pacnosHaBaHny OLX fo HacToALwero speme-
HW BCE ke ocTaéTca BbicoKoM [11], M HepeaKo naToNorua cay4yaiHo
obHapyuBaeTca npu aytoncuum [11, 12]. HecmoTtpsa Ha umetowmecs
cepbé3Hble UCCNef0BaHMA KacaTeibHO naToreHesa PXL, u onbiTa eé
NeyeHus, pas3paboTKy BbICOKOIPDEKTUBHBIX NPENapaToB A Kynu-
POBaHMA TMNEPTOHUYECKMX KPWU30B, MPOAONMKAKOTCA [ONYCKATbCA
TaKTU4YecKne oWnbKM, 0COBEHHO NPU NPOBEAEHUM TUMOTEH3UBHO
Tepanuu u NnpeaonepaLmMoHHoON NOAroToBKM 6onbHbIX [13-15].

OcCobblii MHTEPEC XMPYPrOB K NIEYEHWMIO AAHHOM MaToNorMu
CBA3aH, Npexae BCero, ¢ Tem, YTO ONepaTMBHOE BMELLATENbCTBO
ABNAETCA €ANHCTBEHHBIM PAAMKAAbHBIM METOAOM NIeYEHUA AAHHO-
ro 3abonesaHua. OA4HAKO B XOA€e BbINONHEHMA BMELLATE/IbCTBA BO3-
MOHbl ATPOrEHHbIE NOBPEXAEHMA BAM3NEKALMX aHATOMUYECKMX
CTPYKTYp, 4aCTOTa KOTOPbIX, N0 HEKOTOPbIM AaHHbIM, gocturaet 0,2-
11,3% [16-18].

BblwenepeyncneHHble CNOMKHOCTM AMATHOCTUKM, OONYLLEHUA
OWMOOK NpW NpesonepaLlyoHHON MOAFOTOBKE M ATPOreHUU npwu
aApPEHaNIKTOMMM 3aCTaBUM Hac NPOBECTU aHanW3 COBCTBEHHOrO
onbiTa BegeHua nauneHTos ¢ XL,

LLENb UCCNEAOBAHMA

AHanu3 NPUYMH AMArHOCTUYECKMX U TAKTUYECKMX OWNBOK Npw
®XL, 1 paspaboTka se4ebHO-AMarHOCTUYECKOTO anropuTma.

INTRODUCTION

Timely diagnosis and treatment of PCCs allow for preventing
its severe complications that may occur during the natural course
of the disease, and deaths [1-3]. Up to 50% of cases of PCC are
diagnosed 3 years after the onset of the first clinical signs [2, 4,
5], which is largely due to the rarity of pathology, lack of aware-
ness of primary care physicians about this type of hypertension,
as well as the variability of the clinical manifestations [2-4]. In this
regard, the development of severe hypertensive crises, some-
times resistant to standard antihypertensive therapy, often leads
to pulmonary edema, acute left ventricular failure, myocardial
infarction, dissection of the aorta, and hemorrhagic stroke [6-9].

Due to the introduction of modern diagnostic imaging tech-
niques and hormonal assays, the lifetime diagnostics of this dis-
ease has significantly improved [6, 10], however, the frequency of
errors in the recognition of PCCs still remains high [11], and often
the pathology is accidentally detected during autopsy [11, 12]. De-
spite the existing serious research on the pathogenesis of PCC, the
accumulated experience of its treatment, and the development of
highly effective medications for the treatment of hypertensive cri-
ses, tactical errors continue to occur, especially during antihyper-
tensive therapy and preoperative preparation of patients [13-15].

The special interest of surgeons in the treatment of this pa-
thology is associated, first of all, with the fact that surgery is the
only radical method of treating this disease. However, during the
intervention, iatrogenic injuries of nearby anatomical structures
are possible, the frequency of which, according to some data,
reaches 0.2-11.3% [16-18].

The above difficulties in diagnosis, errors in preoperative
preparation, and iatrogenic injuries in adrenalectomy forced us to
analyze our own experience in managing patients with PCC.

PURPOSE OF THE STUDY

Analysis of the causes of diagnostic and tactical errors in
PCC patients management and development of an appropriate
treatment and diagnostic algorithm.

METHODS

The analysis of errors made during complex diagnostics,
preoperative preparation, and surgical treatment of 55 patients
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MATEPUAN U METOADbI

MpoBeaéH aHanM3 JOMYWEHHbIX OWMOOK NPU KOMNAEKCHOW
[AMarHoCTMKe, NpegonepaLmMoHHON NOArOTOBKE M XMPYPrMyeckom
NnedeHun 55 6osbHbIX ¢ DXL, rocnMTannM3MpoBaHHbIX B Nepuos ¢
1994 no 2020 rr. B Pecny6/1MKaHCKOM Hay4YHOM LIEHTPE CEPAEUYHO-CO-
cyaucToit xmpyprun. Cpegy 601bHbIX XeHWuH bbiio 38 (69,1%),
MyK4MH — 17 (30,9%). Bo3pacT naumeHToB BapbmpoBsan ot 15 go 52
neT, B cpegHem coctasnan 35,916,2 net. OCHOBHAs 4acTb 60/bHbIX
6bl1a iMuUamm TpyaocnocobHoro BospacTa — 21-50 ner.

Y 23 (41,8%) 6onbHbIX BblNa NPABOCTOPOHHAA NOKaAU3aLUA
onyxonu, y 29 (52,7%) — NeBOCTOPOHHAA, ABYCTOPOHHEE NOpaXKeHne
HaAno4Ye4yHMKoB Umeno mecto y 3 (5,5%) nauueHToB. AAUTEeNbHOCTb
Al BapbupoBsana ot 6 mecaues go 10 net, B cpegHem coctaBnana
4,56+1,7 roga.

[OunarHoctvka OXL, 6asuMpoBanacb Ha AAHHbLIX KAMHWYECKOM
KapTUHbI 3ab0oneBaHMA, pesynbTaTax 1abopaTOPHbLIX U UHCTPYMEH-
Ta/IbHbIX METOA0B MCCNeA0BaHMA U NATOMOPPONOrMYECKOTO UCCe-
[LOBaHWA YAANEHHBIX OMYyXONeW.

PaHee Hamu 6blM ONY6AMKOBaHbI Pe3y/bTaTbl NPOBEAEHHbIX
MCCNeaoBaHUA U XMPYPTUYECKOro fleyeHna nauneHTos ¢ ®XL B
BUAE OPUrMHANbHbIX Hay4HbIX cTaTtei [2, 10]. B HacToswel pabote
6blIM aHANIM3MPOBAHbI NPUYMHBI MO34HEro NOCTYN/IeHMA NauueH-
TOB, C/IOXKHOCTU B KJIMHWUYECKOM M UHCTPYMEHTANbHOW AUArHOCTUKe
3ab0n1eBaHMA, HEKOPPEKTHOrO 0b6bEMA NpoBeAEHHONW Npegonepa-
LUMOHHOW Tepanuu, 4acToTa ATPOTeHHbIX MNOBPEXAEHUW OpraHoB
W CTPYKTYp 3aOpHOWMHHOIO MPOCTPAHCTBA MPU aLpPEHANIKTOMUM,
OWMBKM Npu NaToMopPONOTMYECKOM MUCCNEA0BAHUMN YAANEHHBIX
HOBOODOPa30BaHUIA.

CornacHO AaHHbIM paHHee Pa3paboTaHHbIX KAMHWUYECKUX pe-
KOMEeHZaUMi No AMarHocTuke u nedeHuto Al nauueHTam € nosbl-
WeHHbIMK Undpamu AlLl, 0cobeHHO MON0AOro BO3PACTa, AOMKHbI
MCK/OYATbCA MPUYMHBI CMMMTOMaTUYeckoro eé reHesa [19, 20].
OpHaKo, He BO BCEX C/y4asnx MO Pa3/IMYHbIM MPUYMHAM YKa3aHHble
peKkomMeHaauMmn cobnoaatoTca, UAK Ke NauMeHTbl No3gHo obpala-
0TCA 33 MEAMUMHCKOW MOMOLLbIO, BCaeacTBue yero Al Ha noyse
ZApYrovi NaTonornm AMarHoCTUPYETCA U IeYUTCA HECBOEBPEMEHHO.
Onwupancb Ha 3T peKoOMeHJaL MK, a TaKKe Ha PYKOBOACTBO MO K/u-
HUYECKOM NpaKTMKe JHAOKPMHHOrO oblwecTsa [21], Mbl NpoaHanu-
3MpPOBaNN NPUYMHBI OLIMBOK, AONYLLEHHbIX NPY AMArHOCTUKE U Ne-
YeHun naumeHTos ¢ PXL,.

Mony4YeHHbIe B X04e UCCNeA0BaHMA AaHHbIE NOABEPrHyTbI CTa-
TUCTMYeCKoW 0bpaboTke. [laHHble NpeacTaBAeHbl B BUAe abcontoT-
HbIX M OTHOCUTENbHbIX BENNYMH.

PE3YNbTATDI

Moaasnsatoliee 60NbWMHCTBO NauneHToB (n=43; 78,2%) obpa-
LWAN0Ch B CPOKM He paHee ABYX JIeT OT Hayana NosABJEHUA NepBbIX
CMMNTOMOB 3a60/1€BaHMA, XOTA Y HUX OTMEYANOCh NEPUOANYECKOE
nosbiweHwve ALl. B cpoku Lo AByx neT 0bpaTuamnch Tonbko 12 (21,8%)
nauuMeHToB, 6osee TPEX NeT — rocnuTannsmpoBsaHbl 29 (52,7%) 6onb-
HbIX. 33 3TOT Nepuog, 60/bLUMHCTBY NALMEHTOB HEOAHOKPATHO Obina
OKa3aHa 3KCTPeHHan MeAMLMHCKas NOMOLLb B JOMALLHMX UM amby-
NATOPHbIX YCN0BUAX MO NOBOAY MNEPTOHUYECKOro Kpu3a. OaHaKo
Hopmanusauma ALl M HeyacToe pa3BUTUE TMNEPTOHUYECKUX KPU30B
y 60NbLWIMHCTBA U3 3TUX NALMEHTOB ABUANCH NPUUMHAMM HECBOEBPE-
MEHHOTO 06paLLeHMsA K CNeLmanucTy.

BmecTe ¢ TeM, aHa/IM3 aHAMHECTUYECKUX AAHHbIX U U3ydeHue
MMEIOLLMXCA Y NaLMEHTOB Pe3ynbTaToB ambynaTOPHOro UccnesLoBa-
Hus (AaHHble IKT, ANCTbI HA3HAYEHWA) NMOKa3a/u, YTO, KPOME HECBO-
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with PCC hospitalized in the period from 1994 to 2020 was car-
ried out at the Republican Scientific Center for Cardiovascular
Surgery. There were 38 (69.1%) males and 17 (30.9%) females
among the patients with PCC. The age of patients ranged from 15
to 52 years, averaging 35.916.2 years. Most of the patients were
people of working age (21-50 years old).

Twenty-three (41.8%) patients had a right-sided localization
of the tumor, 29 (52.7%) had a left-sided localization, and bilat-
eral adrenal lesions occurred in 3 (5.5%) patients. The duration
of hypertension varied from 6 months to 10 years, averaging
4.56%1.7 years.

The diagnosis of PCC was based on the data of the clinical
examination, the results of laboratory tests, instrumental meth-
ods of investigation, and pathomorphological examination of the
removed tumors.

Our earlier original papers presented the results of the ex-
amination and surgical treatment of patients with PCC [2, 10]. In
this paper, we analyzed the reasons for late admission of patients,
the difficulty in clinical and instrumental diagnosis of the disease,
the inadequate volume of preoperative therapy, the frequency of
iatrogenic injuries of the organs and structures of the retroperi-
toneal space during adrenalectomy, and errors in the pathomor-
phological evaluation of removed neoplasms.

According to the data of earlier developed clinical guidelines
for the diagnosis and treatment of AH, in patients with elevated
blood pressure (BP), especially at a young age, the causes of its
symptomatic genesis should be evaluated [19, 20]. However, not
in all cases, for various reasons, these recommendations were fol-
lowed, or patients sought medical help late, as a result of which
hypertension due to other pathologies were diagnosed and treat-
ed untimely. Based on these recommendations, as well as on the
clinical practice guidelines of the Endocrine Society [21], we ana-
lyzed the causes of errors made in the diagnosis and treatment of
patients with PCC.

The data obtained during the study were statistically pro-
cessed. Data are presented as absolute and relative values.

RESULTS

The vast majority of patients (n=43; 78.2%) applied for
treatment after two and more years from the onset of the first
symptoms of the disease, although they noted a periodic increase
in BP. Only 12 (21.8%) patients applied for treatment before two
years after the start of the disease; 29 (52.7%) patients were hos-
pitalized three years after the first clinical manifestations. During
this period, most patients repeatedly received emergency medi-
cal care for the hypertensive crisis at home or in outpatient clin-
ics. However, the normalization of BP and the infrequent hyper-
tensive crises in most of these patients were the reasons for the
late visit to a specialist.

At the same time, the analysis of anamnestic data and the
study of the results of outpatient examinations (ECG data, pre-
scription sheets) showed that, in addition to the untimely referral
of patients to specialists, in more than half of the cases (n=36;
65.5%) due to negligence or low awareness of primary care phy-
sicians regarding the adrenal genesis of AH, as well as the lack
of imaging examination methods, patients were not purposeful-
ly examined and received treatment for hypertension for a long
time, despite their young age. At the same time, 3 (5.5%) patients
applied for treatment from the healers and were receiving their
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eBpeMeHHOro obpalleHns NauMeHTOB K cneuuanuctam, B 6onee,
yem B NON0OBMHe cydaes (n=36; 65,5%) M3-3a XaNaTHOCTU UM HU3-
KOM 0CBEAOMNEHHOCTU Bpayel MepBMYHOTO 3BEHA OTHOCUTENbHO
HaAno4YeYHMKOBOrO reHesa Al, a TaKKe OTCYTCTBMEM BM3yan3npyLo-
LUMX METOA0B UCCEA0BaHMA NALMEHTLI HEe ObIN LieNeHanpaBieHHO
obcnenoBaHbl U AAWUTENbHOE BPEMA MOYYaaU JieHeHWe No NOBOAY
TMNepPTOHUYECKOW 60oNe3HM, HeCcMOoTpPA Ha MX MONOAOM BO3pacT.
BmecTe ¢ Tem, 3 (5,5%) nauneHToB 06paTUANCH U AUTENBHO NeYn-
JINCb Y HAPOZAHbIX 3Haxapeii v uenutenei, a 4 (7,3%) 601bHbIX 3aHK-
MannCb CAMONEYEHNEM U CAMOCTOATENbHO NMPUHMMAAMN Pa3NNYHbIE
TMNOTEH3MBHbIE NpenaparTbl.

Ocobo cnesyet 06paTUTL BHUMAHWE Ha OTCYTCTBUE COBPEMEH-
HbIX METOZ0B TOMMYECKON AnMarHoCcTUKM (KT U MarHMTHO-pe3oHaHc-
HaA Tomorpadus) B permoHanbHbIX 1eYebHbIX yUpexaeHnsax B nepu-
op, po 2003 roga, B CBA3M C YeM AMarHOCTMKA Al ocywecTenanacb
TONbKO /IULWb Ha OCHOBE KAMHUYECKUX AaHHbIX 1 IKI. BmecTe ¢ Tem,
HECMOTPA Ha Ha/sIMYMe YNbTPa3BYKOBbIX AMAarHOCTUYECKMX CUCTEM, A
TaKKe peHTreHorpadum Ana NpPoBeAEHUA PETPONHEBMONEPUTOHE-
orpadum, Tonnyeckana AMarHoCTMKa 06pa3oBaHMiA HAAMOYEYHUKOB
3TUM NaLUMeHTaM He NPOBOAMNACH, XOTA NOCAELHNIA METOZL UCNOb-
30Ba/ca BNAoTb go 1995 roga.

AHanu3 aHaMHe3a 3ab60/e€BaHWA MO3BOAWA YCTAaHOBUTb, YTO
BHe3anHoe nosblweHne Al U CaMOCTOATENbHOE €ro CHWXKeHue
Aaxe 6e3 npuéma npenapaTos, XxapakTepHole ana ®XL, ycnokansa-
/M NaUMEHTOB, B CBA3K C Yem abcoNtoTHOE 6ONBLWMHCTBO M3 HUX B
nocnegytowem He obpalianock K Bpayam. B Takux cayyasx npuuu-
HY TMNEPTOHUYECKUX KPU30B MALMEHTbI CBA3bIBAAN C GU3NYECKUM
M NCUXONOTMYECKUM NEPEHANPAKEHUEM, NEPEEAHNEM, TAKENBIMU
bU3MYECKMMM Harpy3Kamu.

B npouecce nporpeccupoBaHua 3aboneBaHus, BCAeACTBUE
YYaLLLEeHUA NPUCTYNOB rMNEePTOHUYECKOTO Kpu3a U HeahPEeKTUBHOCTM
YPreHTHOW rMNOTEH3MBHOM Tepanuu, NauueHTbl 0bpaLLanncs B 06-
NacTHble UAn pecnybanKaHcKkue cneuuanusnpoBaHHble MeaULMH-
CKue LeHTpbl. OfHaKo, Y NONOBUHbBI U3 HKUX (N=23) npu obpaLLeHnm B
YKasaHHble MeguLMHCKUE yuperaeHns obcnenoBaHue Takxke bbiio
OrpaHN4YeHo ocMoTpoM M npoBegeHnem K[, Ha OCHOBaHMM KOTO-
pbIX Ha3HAYaNacb rMNOTEH3UBHAA TepanuA.

CnenyeT OTMETWUTb, YTO TMNEPTEH3UA HAAMOYEYHUKOBOTO re-
He3a 6bina noaTsepaeHa y 20 (36,4%) nauueHToB nocne LeneHa-
npasneHHoro Y31 u/uam KT 8 yupexgeHusx Il yposHs, rae umennch
COOTBETCTBYIOLLME YCNOBUA ANA 06CNef0BaHMA NauueHToB. B Ha-
LeM LIEHTpe, rae B OCHOBHOM BbIMOJ/IHANOCH XMPYPruyeckoe neve-
HWe AaHHOM NaToNorMM, OKOHYATE/IbHbIN AMArHo3 bbia yCTaHOBEH
npu Y31 y 23 60nbHbIX, 06PATUBLUMXCA C HANPABAEHUAMM Pa3HbIX
CMeuuanmncToB Ans AMArHOCTUKM NpuumH AT MAu nposefeHns fon-
nneporpadum cocyaos NoYekK.

Takum 06pasom, NauMeHTbl C cumnToMaTuyeckoi Al, oby-
cnosneHHon ®XLL, nonroe Bpema Noay4ann MHOFOKpaTHblE KypcCbl
TUNOTEH3WBHOM Tepanuu Mo MOBOAY 3CCEHLMANbHOW TUNEePTOHUM,
KOTOpas He NpPUHOCUNA AO/KHOrO pesynbrata. MpesacTaBieHHble
MeZMUMHCKME AOKYMEHTbI MOKas3aau, 4To 5 nauueHTOB B NEPUOA
NATUNETHEro CPoKa 3abonesaHua 6ol ocmoTpeHbl 6onee 10 pas
Pa3NNYHBIMM CMeLMaanMcTamm, KoTopble He pasy He obcnesoBany Ux
o NoBoAy NaToNorMmn HaZno4YeYHMKOB.

Mpw TWATENBHOM M3y4eHUW NPOTOKONOB Y3W B ABYX Cayvasx
06pa3oBaHMsA B HAAMOYEYHMKAX OblM HENpaBUIbHO MHTEpPNpPeTU-
poBaHbl. OAHUM U3 MHTEepecHbIX HabaoaeHUN, Npu KoTopom bbina
JOnyleHa AMarHoCTUYecKan oOWwWubKa B pPerMoHanbHOM nevyebHom
YYpexaeHuu, aBnseTca cayyan, korga ®XL, npaBoro HagnoYeyYHMKa,
BbIABNEHHAA Y OEPEMEHHON KeHLIMHbI, bblna MHTEPNPETMPOBaHa
KaK 3XMHOKOKKOBas KMCTa NPaBoW 40/IM NeYeHU, U onepaTMBHOE BMe-

aid for a long time, while 4 (7.3%) patients were self-medicated
and took various self-prescribed antihypertensive drugs.

Particular attention should be paid to the lack of modern
methods of topical diagnostics (CT and magnetic resonance im-
aging) in regional medical institutions before 2003, in connection
with which the diagnosis of hypertension was made only on the
basis of clinical data and ECG. At the same time, despite the avail-
ability of ultrasound diagnostic methods, as well as retropneumo-
peritoneography, topical diagnosis of adrenal pathology was not
performed in these patients, although the latter method used be
applied until 1995.

An analysis of the case histories showed that the patients
got reassured by a spontaneous decrease of their BP after its
sudden increase without taking any medications, which is char-
acteristic of PCC, and therefore the vast majority of them subse-
quently did not visit the doctor. In such cases, patients associated
the cause of hypertensive crises with physical and psychological
overstrain, overeating, and heavy physical exertion.

With a disease progression, due to the increased frequen-
cy of hypertensive attacks and the ineffectiveness of urgent anti-
hypertensive therapy, patients applied to regional or republican
specialized medical centers. However, in half of them (n=23),
when applying to these medical institutions, the diagnostics were
limited to physical examination and ECG, on the basis of which
antihypertensive therapy was prescribed.

It should be noted that adrenal hypertension was confirmed
in 20 (36.4%) patients after targeted ultrasound examination and/
or CT in level Il institutions, where there were appropriate con-
ditions for patients’ examination. In our center, where surgical
treatment of this pathology was mainly performed, the final di-
agnosis was established by ultrasound examination in 23 patients
who applied with referrals from various specialists to diagnose
the causes of hypertension or conduct a Doppler ultrasound ex-
amination of the renal vessels.

Thus, patients with symptomatic hypertension due to PCC
received multiple courses of antihypertensive therapy for essen-
tial hypertension for a long time, which did not bring the desired
result. The presented medical documents showed that 5 patients
during the five-year period of the disease were seen more than
10 times by various specialists who never examined them for the
pathology of the adrenal glands.

In two cases, adrenal masses were misinterpreted upon
careful examination of the ultrasound protocols. One of the in-
teresting observations, in which a diagnostic error was made in a
regional medical institution, was the case when PCC of the right
adrenal gland, detected in a pregnant woman, was interpreted as
an echinococcal cyst of the right lobe of the liver, and surgery was
postponed until the postpartum period, while high values of BP
were considered to be manifestations of preeclampsia. As an ex-
ample, we present the following clinical case.

Clinical case

Patient Kh., 36 years old, visited the diagnostic and treat-
ment department of our center in May 2013 with complaints
of a paroxysmal increase in BP, reaching up to 260/120 mm Hg,
accompanied by palpitations, headache, and profuse sweating.
She was suffering from hypertension for three years. She was at-
tended by a cardiologist and a physician at the place of residence
with a diagnosis of hypertension. With the onset of pregnancy in
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LaTeNbCTBO 6bINI0 OTJIOKEHO Ha MOCAEPOAOBbIN Nepros, a BbICOKME
undpbl ALl pacueHeHbl Kak NPoABAEHWA Npeaknamncuun. B Kavectse
npYmepa NPUBOAMM C/IefyIoLLee KAMHUYecKoe HabaoaeHue.

KnuHuueckuit npumep

MaupeHTKa X., 36 neT, 0bpaTNach Ha KOHCYNbTALMIO B eyeb-
HO-A4MarHOCTMYECKMIM OTAEN Halero LeHTpa B mae 2013 roga ¢ Ka-
nobamu Ha npuctynoobpasHoe nosbiweHve Afl, gocTuratollee a0
260/120 mm Hg, conpoBoxaatolieeca cepauebueHnem, ronosHom
60/1bt0, 06MNbLHLIM NoTOOTAENEHMEM. CTpasaeT Al B TeyeHUe Tpéx
net. Habnoganacok y Kapamonora 1 TepanesTa No MeCTy XWUTebCTBA
C AMarHo30M runepToHnYeckoi 6onesHn. C HacTynneHnem bepe-
MEHHOCTU B AeKabpe 2012 r. y4acTUAUCH TMNEPTOHMYECKME KPH3bI, B
CBA3M C YEM MALMEHTKA 06paTMach B EHCKYIO KOHCyAbTaumto. Mpu
nposeaeHun Y3/ opraHoB Masnioro Tasa 1 6ptolLHOM nonoct obHa-
pyeHo 06bémHOe 0bpa3oBaHMe NpPaBoi 40NN neyeHn (owmnbKa B
uHTepnpeTauumn Y3U), kotopoe 6bI10 pacLEHEHO KaK IXMHOKOKKO-
Bas Kucta (puc. 1).

MosblweHne Afl cBA3bIBAAN C KAUHUYECKUMU NPOABAEHUAMMU
NPeaKnammncum, ConpoBOXKAAIOWENCA TMNEPTEH3UOHHBIM CUHAPO-
Mom. MaumeHTKa bblna HanpasaeHa B 04HO U3 NPOGUBHbIX YUpex-
[leHWi pecnyb/IMKaHCKOro 3HayeHus, rae 6bina poobcnesoBaHa.
OpfHaKo, HeCMOTPA Ha nNpoBefeHne HeoAHOKPaTHbIX Y3U 1 KoHcu-
NIMYMOB, NaTONOMUA HaLMOYEYHMKOB He Bblna pacnosHaHa. B cBasm ¢
BblcOKMMM Umdpamm ALl (240/110 mm Hg) 6bi10 pewieHo nposectu
UCKYCCTBEHHOE MpepbiBaHWe BepeMeHHOCTH, Noc/ie KOTOPOoro B Te-
yeHue 5 aHel Npom3owno cHuxenne AL oo 140/100 mm Hg (06bEM
KposonoTepu 650 mn). bonbHas bbina BbiNMcaHa Nog HabageHe
rMHeKo/I0ra N0 MECTY WUTeNbCTBA. Yepes Tpu AHA Nocse BbIMUCKK
OTMEeYannCb NOBTOPHbIE TMMEPTOHUYECKME KPU3bl, B CBA3U C Yem
nauMeHTKa bbl1la 0OCMOTPeHa M'MHEKONOrOM U HEPPOIOroM paioH-
HoW 60onbHULBI. C NOA03PEHNEM Ha Ba3OPEHA/IbHYIO TMNEPTEH3MUIO
60/1bHaA HanpaBaeHa B Hall LEHTP A1 AYNJEKCHOTO CKaHWPOBaHUA
NOYeYHbIX COCYA0B.

Mpu noctynaenun AL 200/100 mm Hg. Mpu Y3U B pexunme
LIBETHOrO AOMMNEPOBCKOTO KapTUPOBAHUA OOHapyKeHa Onyxosb,
UCXOAAWAA M3 NPABOro HaAMOYeYHWKa, NIOTHO Npuaeralowan K
npaBoii fone neyexn (puc. 2).

MpoBeneHO onpeaeneHWe ypoBHA FOPMOHOB HaZnoyveyHUKa
B BEHO3HOWM KpPOBM M MeTaHe(pPUHOB B CYTOUYHON MOYe: KOPTU30/

Puc. 1 Y3/ 6onbHOU X. IXUHOKOKKOBAA Kucma npagol 0oau nevyeHu
(XL npasoeo Hadno4eyHuKa)

December 2012, hypertensive crises became more frequent, in
connection with which the patient visited the antenatal clinic. Ul-
trasound examination of the pelvic organs and abdominal cavity
revealed a volumetric formation of the right lobe of the liver (an
error in the interpretation of ultrasound findings), which was re-
garded as an echinococcal cyst (Fig. 1).

Hypertension was thought to be associated with clinical
manifestations of preeclampsia, accompanied by elevated BP.
The patient was referred to one of the republican specialized
institutions, where she was further examined. However, despite
repeated ultrasound examinations and consultations, the pathol-
ogy of the adrenal glands was not diagnosed. Due to the high
BP (240/110 mm Hg), it was decided to terminate the pregnan-
cy, after which, within 5 days, the BP decreased to 140/100 mm
Hg (with 650 ml blood loss). The patient was discharged under
the supervision of a gynecologist at the place of residence. Three
days after discharge, repeated hypertensive crises were noted, in
connection with which the patient was examined by a gynecolo-
gist and nephrologist in the district hospital. With suspicion of va-
sorenal hypertension, the patient was referred to our center for
duplex scanning of the renal vessels.

At admission to the hospital, her BP was 200/100 mm Hg.
Color Doppler ultrasonography (color flow mapping) revealed a
tumor originating from the right adrenal gland, tightly adjacent to
the right lobe of the liver (Fig. 2).

The level of adrenal hormones in venous blood and of me-
tanephrines in 24-hour urine were determined: blood cortisol at
730 am — 410 nmol/I (normal range — 220-600 nmol/l); aldoste-
rone — 52 pg/ml (normal range — 30-355 pg/ml); plasma renin
activity — 1.2 ng/ml/h (normal range — 0.5-1.9 ng/ml/h); meta-
nephrine — 1960 pg/day (normal range <320 ug/day); normeta-
nephrine — 1870 pg/day (normal range <390 pg/day in 24-hour
urine).

Based on the complaints, clinical signs of the disease char-
acteristic of PCC, ultrasound examination data, as well as labora-
tory tests for hormonal background, the diagnosis of PCC of the
right adrenal gland with symptomatic AH was made.

During the operation, moderate hepatoptosis was revealed,
as a result of which the lower edge of the right lobe of the liver cov-

Puc. 2 Y3/ opeaHos 306prOWUHHO20 NPOCMPAHCMEBA: 8U3yanu3upy-
emca ©XL npagoz2o HAONoYeYHUKA

Fig. 1 Ultrasonogram of patient Kh. “Echinococcal cyst of the right lobe
of the liver” (PCC of the right adrenal gland)
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Fig. 2 Ultrasound of the retroperitoneal organs: PCC of the right adrenal
gland is visualized
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Kposu — B 730 ytpa — 410 Hmonb/n (Hopma — 220-600 HMoAb/N);
anbAocTepoH — 52 nr/mn (Hopma — 30-355 nr/m); akTUBHOCTb PEHM-
Ha nnasmbl — 1,2 Hr/mn/y (Hopma — 0,5-1,9 Hr/mA/u); meTaHedprH
— 1960 mKr/cyT. (Hopma — <320 mKr/cyT.); HopmeTaHedpuH — 1870
MKr/cyT (Hopma — <390 mKr/cyT) (B cyTOuHOM Moue).

Ha ocHoBaHuM xapakTepHbix ana ®XL, anob v KAMHUYEeCKnX
cumnTomoB 3aboneBaHua M AaHHbIX Y3U, a Takke nabopaTopHbIX
METOA0B MUCCNef0BaHNA TOPMOHaNbHOMO GOHa BbICTABAEH AWMATHO3
«®deoxpomoLMTOMa MPaBOro HagnoyeyHUKa. CumnTomaTuyeckas
apTepuanbHan rMnepTeHsna».

Bo Bpems onepaLmu BbIfABJEH YMEPEHHbIN renaTonTos, Bcaes-
CTBME YEro HUXKHUIM Kpail NnpaBoi 4,0AM NEYEHWN NPUKPbIBAA BEPXHUIA
nostoc 06pa3oBaHMs, pa3mepbl KOTOPOro cocTasunan 6,5x5,5 cm. Mo-
cne yaaneHua onyxonu COCTOAHWE MaLMEHTKM B TeueHne 48-mecau-
Horo nepuoga HabnogeHus yaosnetsoputensHoe, Al 6e3 runote-
3VBHOI Tepanuu B Npeaenax Hopmbl.

MHTepec AaHHOro HabnAeHUA 3aK0YaeTca B TOM, YTO Y na-
UMEHTKM Ha doHe BepemeHHOCTH, ObHapykeHHoe obpasoBaHue
HaZNoYeyHMKa PaCLLEHEHO KaK 3XMHOKOKKOBas KucTa neveHu. He-
BEPHbIW AMArHO3 3XMHOKOKKO3a neyeHu u Bbicokoe ALl npu Hanu-
YMM IKNAMMNCUM ABUAUCH NMOKA3aHMEM K OLIMBOYHOMY NpepbIBaHUI0
6epemeHHOCTY.

B ofHOM c/nyyae NO3fHAA AMarHocTMKa bbina obycnosneHa
aTUMMYHOM NOKanM3aumen XpomaduHHOM OMyxonu B 3abpIOLIMH-
HOM MNPOCTPAHCTBE, KOTOpPas OTHOCUTCA K 3KCTPaaZpeHasoBbiM
dopmam KaTexonamuH-NpoAyLMpYIOWMX onyxonen. Takxke B ABYX
HabntoaeHUAX 6bIM OTMeYeHbl OWMOKU B MHTepNpeTaLmMmU AaHHbIX
KT npu ®XLL, 4uTo cTano NnpuYnHOM HEBEPHOW TaKTUKM fedeHus. Tak,
B NepBOM CNy4ae npuv ABycTopoHHel ®XL|, nepBoHayanbHO onyxonb
Oblf1a YCTAHOB/IEHA TOJIBKO C IEBOM CTOPOHbI, @ MOPAXKEHWE NPABOrO
HaZAno4Ye4YHMKa BoOobLLE He bbl0 BbiABNEHO (puC. 3). YKa3aHHas He-
BHUMATENbHOCTb creumanuctos KT 6bina BbIABAEHA HAaMK NpK No-
BTOPHOM MPOCMOTPE 3NEKTPOHHOrO HocuTens KT.

B apyrom cnyyae ®XL, neBoro Hagno4euHuKa bbina pacueHeHa
KaK TKaHb ceneséHku (puc. 4) u 6bina BbiABAEHa cnycTA 2 roga nocne
LAAUTeNbHOro 6e3ycneLwHoro 1e4eHns No NoBoAY rMNepPTOHUYECKON
6onesHn, nNpu obcnegoBaHUM GONBHOIO Y¥Ke B YCNOBUAX HALLEro
LieHTpa.

Takum 0b6pasom, bonee, yem B NonoBuHe cnyyaes (52,7%) nep-
BUYHaA anarHoctuka OXLL 6bina 3ano3aanow, rae ownbky B MHTEpP-
npeTaLmu AaHHbIX ly4eBbIX METOA0B UCCNEA0BAHUA UMENN MeCTO B
9,1% cnyyaes. CornacHo AaHHbIM UMEIOLWMXCA KNMHUYECKMX NPOTO-
KO/IOB MO AMarHOCTUKe U feveHnto Al B cayyasx runepToHUYECcKUX
KPU30B UM cuCTEMATUYeCKoro nosbliweHna ALl y auu monogoro
BO3pacTa PEKOMEHAYETCA NPOBEAEHUE CKPUHUHIA MX NpuumnH [19,
20]. OpHaKo, cpeay HabNOAABLLMXCA HAMM MALMEHTOB Ceaytolue
baKTopbl ABUAUCL MPUYMHOM MO3AHEN AMArHOCTUKU: OrPaHUYeH-
HOCTb BU3Ya/IM3UPYIOLLMX 1 1abOPATOPHbIX METOA0B UCCNE0BAHMA,
BapuabenbHOCTb KAMHKUYECcKoro TedeHua OXL, a Takke HegocTaTou-
Hoe 3HaHWe Bpayei NepPBUYHOTO 3BEHA.

AHanu3 wuctopuii 60Ne3HN NALMEHTOB C MOATBEPKAEHHBIM
[MarHo3oM MOKasan, YTo, BOMPEKM MMEILMMCA peKoMeHAaLUAM
[21], 8 7 (12,7%) cnyyasax npu npegonepaLMoHHON NOArOTOBKE Na-
LIMEHTOB B KaYecTBe rMMNOTEH3UBHbIX MPenapaTos bblM Ha3HAYEeHbI
B-agpeHobnokaTopbl, MHIMBUTOPLI AMND, MoYeroHHble Npenaparsbl,
NPUMeHEHWE KOTOPbIX OblI0 He cToNb 3GdEKTUBHBIM, @ B pAje Ha-
61t04eHUI BbI3bIBaNO NapajoKcasbHoe nosblweHne Afl, oTpuua-
TE/IbHO BO3AEMCTBYHO Ha CEPAEUHYIO MbILLLLY, yCyrybass, TeM cambim,
TeyeHue Al. CneflyeT OTMETUTb, UTO yiKe bonee 30 net npu npego-
nepauMoHHOW noarotoske nauveHtos ¢ PXLL u B xoae agpeHanak-
TOMWM, C LENbI0 KYNMUPOBAHUA TMNEPTOHUYECKMX KPU30B, LUMPOKO

ered the upper pole of the tumor, the dimensions of which were
6.5x5.5 cm. After the surgical removal of the tumor, the condition
of the patient during the 48-month follow-up was satisfactory, BP
was within the normal range without antihypertensive therapy.

The interest of this observation lies in the fact that during
pregnancy a formation in the adrenal gland of the patient was re-
garded as an echinococcal cyst of the liver. Misdiagnosis of liver
echinococcosis and high BP in the presence of eclampsia were er-
roneously considered indications for medical abortion.

In one case, the late diagnosis was due to the atypical local-
ization of a chromaffin tumor in the retroperitoneal space, which
referred to extra-adrenal forms of catecholamine-producing tu-
mors. In the other two cases, errors in the interpretation of CT
data in patients with PCC were noted, which resulted in incorrect
treatment tactics. Thus, in the first case with bilateral PCC, the
tumor was initially detected only on the left side, and the lesion
of the right adrenal gland was not detected at all (Fig. 3). Care-
lessness of CT specialists was revealed when we re-evaluated the
electronic CT carrier.

Puc. 3 KT: dsyxcmopoHrHas ®XL| co cdasneHuem nes8oll NoYKu

Fig. 3 CT: bilateral PCC with compression of the left kidney

Puc. 4 KT: ®XL] neso2o Hadnoye4yHuUKa, Komopas bblaa pacyeHeHa Kaxk
MKAHb Cene3éHKu

Fig. 4 CT: PCC of the left adrenal gland, which was regarded as splenic
tissue
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NPUMEHAIOTCA O-aapeHobnoKaTopbl (peHoKecnbeHsamuH) [21-23].
TaK, cpeay HabnoAABLWIMXCA HAMM NALMEHTOB A-afpeHoba0KaTOpbI
6b11M HazHayeHbl 48 naumeHTam: peHokcmbeHsamuH — 10, goKcaso-
3MH — 24 1 Npa30o3uH — 14 nauneHTam.

B cBA3M C HeafeKBaTHOW NpeAonepaLMoOHHON NOAFOTOBKOM B
Halen KNMHUKE, MMEIOLLEN AOCTAaTOYHbIN ONbIT 1eYEeHMA NOA06HbIX
MaLMEHTOB, B 2 CAy4asx OTMEYeH JIeTa/ibHbI UCXOA, BCAeACTBUE
Pa3BUTUA CUHAPOMA «HEeynpaBNAeMOW remoguHamuku». Cneayet
OTMETUTb, YTO HM OLHOrO NIETaNbHOTO UCXO4A BO BPEMSA onepaumi
He bbiso.

B cBA3un ¢ 61m3kmMMm pacnonoxkernem ®XL, K KpynHbIM cocyaam
3abPIOWMHHOIMO MPOCTPAHCTBA, OCOBEHHO CMpaBa, YacToTa ATPOreH-
HOrO MOBPEXAEHUA MOCNEAHUX MPY AAPEHANIKTOMUKM COCTaBAAET
0,4-3,6% [16-18]. Cpean HMX Hambonee YacTbiM ABNAETCA KPOBOTe-
YyeHue npu nospexraeHUn HMB, NoYeYHbIX COCYA0B M CaMOI MOYKM.
J1eTanbHOCTb OT 3TUX OCNOXKHEHWIN MOXKET AoCTUraTh Ao 50% [16, 18].

AITporeHHble 3HaYMMble NMOBPEXKAEHUSA NPU aAPEHANIKTOMMUM
B Hallem maTepuane oTmedeHbl B 5 (9,1%) cnyyasx, He3HauMmble
— B 2 (3,6%), kKoTOpble BbIAK yCnewHo ycTpaHeHbl 6e3 ocobbix no-
cnepcteumit. Tak, B 4 HabnogeHUAX oTMeYanoch nospexaerune HMB,
KOTOpoe 6b110 06YCNOBAEHO MHTUMHBIM CPALLEHMEM M MPOPaACTaHK-
€M ONYXONW MPaBoOro HaAno4Ye4YHUKa B €€ CTeHKy. Bo Bcex cnyyasx
AedeKT HWKHel nonok BeHbl 6bin ywuT M-06pasHbIMK WBAMKM Ha
aTpaBMaTMyeckoit ure. Hambonee CNOXKHbIM B NAaHe OCTaHOBKM
KpoBOTEYEHMA ABUNOCL nospexaeHne HMB y MONOAOW KeHLMHbI
Ha YPOBHe BnajeHWs CTBOMA NeYEHOYHOMN BeHbl. OLHOMOMEHTHas
KpoBonoTeps npwu 3Tom coctasuna 500 mn, obwas — 1200 ma.

B apyrom cnyyae, npu yaaneHum ®XL, neBoro Hagno4yeyHuKa,
NOYKa, BCIEACTBUE CAABNEHWA ONYXO/bIO, OblNa 3HAYUTENBHO CMe-
LLeHa BHU3, U e€ COCYAMCTan HOXKKa NeperHynach, B pesyasraTe Yero
OKasasiacb No3aau HuxKHero nontoca OXL,. MoyeyHan apTepus, owu-
60YHO NPMHATAN 33 HaLNOYEYHUKOBYIO, OblNa NepeceyeHa Nonepeéx.
OTMeYeH MHTEHCUBHbLIN MYyNbCUPYIOWMIA XapaKTeEP KPOBOTEYEHUA.
Tem He MeHee, MarucTpasbHbli KPOBOTOK Dbl BOCCTaHOB/IEH NYTEM
bopmMpoBaHMA aHACTOMO3a NOYEYHOW apTEPUM NO TUNY «KOHEL, B
KOHEeL» C XOPOLUMM Pe3yNbTaToM.

KpaeBoe nospexeHne NeBoW NOYEYHOMN BEeHbl, BCAEACTBME
OTPbIBA HAAMNOYEYHWKOBOMN BEHbI, OTMEYEHO B OAHOM C/Iy4ae, U y
Apyroro 60/IbHOTO UMENO MEeCTO MOBPEXAEHUE XBOCTA MOAMKENY-
[LOYHOM }Kenie3bl MPY TMraHTCKMX pasmepax onyXonu.

B 2 (3,6%) cnyyasx npu mMopdONOrMyeckom uccnegoBaHuu
onyxoner HaAMOYEYHUKOB MMENO MeCTO HEeCOOTBETCTBME TUCTO-
JIOTMYECKOTO 3aK/IIOYEHUA C MHTPAOMNepaLMOHHON Haxo4KoM U
KAMHUYECKMM AMarHo3om. Tak, makpockonuyeckn ®XLL, cornacHo
Knaccuomrauma PASS (Thompson LDR, 2002), cootseTcTBoBaiMn 4-5
6annam. Mpun aTom B 060MX CNyyasx OblI0 AAHO 3aKNHOUYEHME O 3/10-
KayecTBEHHOM MOPONI0TMM ONYXOAM C MHBA3MEN 33 NPeaesbl Kancy-
nbl (9 6annos). Mpy NOBTOPHOM MOPHONOrMYECKOM MCCAEL0BaHNUM
npenapaTos B s1abopaTopun APYroro yupexaeHus, 6b110 yCTaHOB-
NNEHO OTCYTCTBME MHBA3UM OMYXONEBbIX KNETOK 33 Npeaenbl Kancybl
obpasoBaHus (3-4 6anna).

B cBA3M C OTMEYEHHbIMW Bbille CIOXKHOCTAMM U OLIMOKAMMU,
MMEBLLIMMM MECTO NP AUATHOCTUKE U NeveHnmn OXLL Hamu paspabo-
TaH afanTMPOBAHHbIN K YCI0BUAM Hawel pecnybavku neyebHo-au-
arHOCTUYECKMI aNITOPUTM C YYETOM MMEIOLLIMXCA BO3MOMXKHOCTEN Na-
60pPaTOPHON U MHCTPYMEHTAIbHOM AUArHOCTUKM (puc. 5).

OBCYXXAEHUE

NeyeHne BONbHBIX C cMMNTOMATMYecKoW Al HaZno4YeYHMKo-
BOrO reHe3a NpoAo/IKAEeT OCTaBaTbCA O4HOM 13 Haubosee CIOMKHbIX
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In another case, PCC of the left adrenal gland was regarded
as splenic tissue (Fig. 4) and was diagnosed 2 years after a long
unsuccessful treatment for hypertension, when a patient was ex-
amined in our center.

Thus, in more than half of the cases (52.7%), the primary
diagnosis of PCC was late, where errors in the interpretation of
the data of imaging examination methods took place in 9.1% of
cases. According to the available clinical protocols for the diagno-
sis and treatment of hypertension in case of hypertensive crises
or a systematic increase in BP in young people, screening for its
causes is recommended [19, 20]. The following factors observed
by us were the cause of late diagnosis: the limitations of imaging
examination methods and laboratory tests, the variability of the
clinical course of PCC, as well as insufficient knowledge of prima-
ry care physicians.

An analysis of the case histories of patients with a confirmed
diagnosis showed that, contrary to the existing recommendations
[21], in 7 (12.7%) cases, during preoperative preparation of pa-
tients, B-blockers, ACE inhibitors, diuretics were prescribed as an-
tihypertensive drugs, the use of which was not very effective, and
in a number of cases, caused a paradoxical increase in BP, nega-
tively affecting the cardiac muscle, thereby aggravating the course
of hypertension. It should be noted that for more than 30 years,
a-blockers (phenoxybenzamine) have been widely used in the pre-
operative preparation of patients with PCC and during adrenalecto-
my to relieve hypertensive crises [21-23]. Thus, among the patients
we observed, a-blockers were prescribed to 48 patients: phenoxy-
benzamine — 10, doxazosin — 24, and prazosin — 14 patients.

Though our hospital has sufficient experience in treating
patients with PCC, two patients died due to the development of
the “uncontrolled hemodynamics” syndrome as a result of inad-
equate preoperative preparation. It should be noted that there
were no deaths during the operations.

As PCC develops near the large vessels of the retroperi-
toneal space, especially on the right side, the frequency of iat-
rogenic injuries of the latter during adrenalectomy is 0.4-3.6%
[16-18]. Among them, the most common is bleeding due to the
injury of the inferior vena cava (IVC), renal vessels, and the kid-
ney itself. Mortality rate from these complications may reach
50% [16, 18].

Significant iatrogenic injuries during adrenalectomy in our
study were noted in 5 (9.1%) cases, insignificant — in 2 (3.6%),
which were successfully eliminated without any special conse-
quences. In 4 cases, injury of the IVC was noted, which was due
to the extension of the tumor of the right adrenal gland into IVC
and invasion of its wall. In all cases, the defect of the IVC was su-
tured with U-shaped sutures using an atraumatic needle. In terms
of subsequent hemostasis, the most difficult was injury of the IVC
in a young woman at the level of the confluence of the trunk of
the hepatic vein. Simultaneous blood loss, in that case, was 500
ml, total blood loss — 1200 ml.

In another case, when the PCC of the left adrenal gland was
surgically removed, the kidney, due to compression by the tumor,
was significantly displaced downward, and its vascular pedicle
was bent down and found itself behind the lower pole of the PCC.
The renal artery, mistaken for the adrenal artery, was transected
which resulted in intense pulsating bleeding. However, the main
blood flow was restored by end-to-end anastomosis of the renal
artery with good outcome. Marginal damage to the left renal
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npobnem, 4To, Npexae Bcero, 0byc10BNEHO €€ OTHOCUTE/IbHO pea-
KOI BCTPEYAEMOCTbIO, CIOKHOCTAMM AMArHOCTUKM, 0COBEHHOCTAMM
npeaonepaLmMoHHON NOArOTOBKM, XMPYPrMUYECKOTO SIeYEHUs 1 BeAe-
HWA 60/bHbIX Nocae onepauum [1-3].

HepocTaToyHas OCBEAOMNEHHOCTb Bpayeir KAMHUYECKMMMU
nposasneHnsmu OXL, B 60NbWIMHCTBE CyYaeB ABASETCA NPUYMHON
3amno3fanon AMarHocTuMku 3abonesaHus. Tak, No gaHHbIm [oBra-
Hioka BC 1 coaBrT. (2004), B 83,8% cnyyaes guarHo3 XL, 6bin no-
CTaBAEH cnycTa 3-8 NeT OT Hayana NoABNEHMA KNMHUYECKUX Npu-
3Hakos [4]. CornacHo aaHHbIM Bokepua NIA u AbaynracaHosa PA
(2011), B cBA3M C HecneuUdUYHOCTbIO KNMHUYECKMX NPU3HAKOB U
CNOXHOCTAMM B IMArHOCTMKe B Poccuitickoin ®epepaumm n cTpaHax
CHTI yacToTa BbiaBasemoct ®XL, 3HaYUTENbHO HUKE, NO CpaBHe-
Huto ¢ CLLUA [3].

B Hawwux HabAEHUAX, HECMOTPA Ha Hajsnuyue ABHbIX Kau-
HUYecKnx npusHakos OXL, yacToTa eé nosgHel AMArHOCTUKM (3 m
6onee net ot Hayana 3abonesaHun) coctasuna 52,7%. NosaHan au-
arHoCTMKa 3ab0n1eBaHNA, Kak NPaBwUIO, MPMBOAKUAA K PA3BUTHIO TU-
NepTOHMYECKMX KPU30B, HAPYLUEHMIO MO3rOBOrO KPOBOOOpPALLEHUS,
YBENNYEHMIO PAa3MepPOB OMyX0/M, UX MaUFHU3aLMK U pacnagy, YTo
3HAYMTE/IbHO 3aTPYLAHANO SIeYEHWE NATONOTUMN.

Kak oTmeyatoT HekoTopble nccnegosatenu, ®XL, 8 oCHOBHOM
(8o 50%) BbiABAAETCA NPU ayTONCUM UAM CaydaiiHO npu obcneno-
BaHMK BO/bHLIX NO NOBOAY ApYyrvx 3abonesaHui [5, 12]. Tak, no
AaHHbIM Ferndndez-Cruz L et al (2004), cpeam 54 npoBeaéHHbIX ay-
Toncumit no nosogy ®XL, B kKnnHKUKe Melio, y 76% 60/1bHbIX cneundu-
YECKMX KAMHUYECKMX MPU3HAKOB 3ab0neBaHuA He oTmeyeHo[12], a
no AaHHbiM Betwesa MC v coast. (2002), yactota cAyyaiHO BbisAB-
NneHHbIx OXL, npu obcnegoBaHuy nNo nosoay ApPYrux 3abonesaHumit
coctasuna 13,6% [5].

B HacToswee Bpemsa guarHoctuka ®OXL, 6asmpytoTca He Tonb-
KO Ha KAMHMYECKOW KapTMHE W BU3ya/lM3MPYIOWKUX MEeToAax, HO
N NPOBeAEHUN pAgda cneunduuecknx WUCcaefoBaHWM, TaKMX KaK
onpegeneHne ypoBHA MeTaHEPPUHOB C KPOBU UM CYTOYHOW MOYe,

€
/

MosbiweHne ALl / Elevated BP

}

Y3 HaZnoYeYHWKOB, MAPEHXMMbI U COCYA0B NOYEK, FPYAHOW a0pThI
Ultrasound examination of the adrenal glands, renal parenchyma and

AJITOPUTM AMATHOCTUKM ®XLL / PCC DIAGNOSTIC ALGORITHM

vein, due to detachment of the suprarenal vein, was noted in one
case, and in another patient tail of the pancreas was invaded by a
giant adrenal tumor.

In 2 (3.6%) cases, the morphological examination of adrenal
tumors showed a discrepancy between the histological diagnosis
and the intraoperative finding and clinical diagnosis. Macroscop-
ically, PCC, according to the PASS classification (Thompson LDR,
2002), corresponded to 4-5 points. At the same time, in both cas-
es, histologically a malignant morphology of the tumor with inva-
sion beyond the capsule (9 points) was discovered. During the re-
peated histological examination of preparations in the laboratory
of another institution, it was found that there was no spread of
tumor cells beyond the capsule (3-4 points).

In connection with the difficulties and errors noted above in
the diagnosis and treatment of PCC, we have developed a treat-
ment and diagnostic algorithm adapted to the conditions of our
republic, taking into account the available laboratory and instru-
mental diagnostic facilities (Fig. 5).

DiScusSION

Treatment of patients with symptomatic AH of adrenal or-
igin continues to be one of the most difficult problems, which is
primarily due to its relatively rare occurrence, diagnostic difficul-
ties, peculiarities of preoperative preparation, need for surgical
treatment, and management of patients after surgery [1-3].

Insufficient awareness of doctors about the clinical manifes-
tations of PCC in most cases was the reason for its delayed diag-
nosis. Thus, according to Dovganyuk, VS et al (2004), in 83.8% of
cases, the diagnosis of PCC was made 3-8 years after the onset of
clinical signs [4]. According to Bokeria LA and Abdulgasanov RA
(2011), due to the non-specific clinical signs and difficulties in di-
agnosis in the Russian Federation and CIS countries, the detection
rate of PCC was significantly lower compared to the USA [3].

Puc. 5 JleyebHo-duazHo-
cmuyeckull aneopumm npu
®OXU u eunepmeH3UOHHOM
cuHopome

Fig. 5 Treatment and
diagnostic algorithm for PCC
and hypertension syndrome
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PaZMON30TONMHOM WCCNELOBaHMM C MeTaioAbeH3nAryaHUaMHoOM
(1231-MIBG), a TaK:Ke NO3UTPOHHO-3MUCCUOHHOM TOMOrpadum ¢ 4o-
TaTaTom ranvs 68 (Ga dotatate) [21, 22]. OgHaKo, He BO BCEX K/u-
HUKaX UK FOCySapCTBAaX MMEETCA BOSMOXKHOCTb NPOBEAEHUS YKa3H-
HbIX cneuudUYeckMx MeTogoB Uccaenosanua (21, 22], 8 Tom yucne
n B Pecnybnvke TagKMKUCTaH.

Mpu4rHbI OWMBOK B TONMYECKOW gmarHoctuke ®XL, no mHe-
Huto Jeaosa MW u coasT. (2005), ceA3aHbl ¢ HeaoobcneaoBaHMEM
KOHTpanaTepanbHbIX HaZMNOYEYHMKOB MPU PELMAMBHBIX U BHEHAA-
MOYEYHMKOBBIX JIOKA/NIM3aLMAX OMyXONM, HU3KOW paspeluaroLien
CMOCOBHOCTBIO AMArHOCTMYECKOrO 060PYA0BaHMA U HEMPABU/IbHOM
WHTepnpeTaLuel pesynbtaTos uccnegosanua [23]. Mo Hawmm aaH-
HbIM, YacTOTa AOMNYLLEHHbIX OWMOOK NPU TONUYECKOW AUArHOCTUKE
®XL, coctasuna 5,5%, npuunHaMm KOTOpPbIX ABUAUCH HEMPABWUAbHAA
WHTEpNpeTauua BbIABAEHHbIX OMyXonel HaAnoyeyHuKoB Ha Y3U
(n=1) n KT (n=1) 1 HepoOOLUEHKa COCTOAHMSA KOHTpPanaTepanbHOro
HagnoyeyHuka (n=1).

[pyrum aKkTyasbHbIM BONPOCOM ABAAETCA afeKBaTHOE Npose-
[EeHNe r’MNOTeH3UBHOW Tepanuu 1 NpeaonepaLMoHHON NOATOTOBKMY,
NpyU KOTOPbIX TaKXKe AOMYCKAlOTCA TaKTUYecKne owmbkru [14, 24].
TaK, no AaHHbIM MenbHuYeHKo A 1 coasT. (2011), TakTUYeCcKoM
OWMBKOM NpU NPOBEAEHUM TMMOTEH3UBHOW Tepanuu y 60NbHbIX C
®XLU, saBnsetca npumeHeHve B-aapeHob10KaTopoB, KOTOPbIE Bbi3bl-
BalOT NapajoKcanbHoe nosblweHne Al 1 OKa3blBaloT OTpULLIATENb-
HOe MHOTPOMHOE AENCTBME Ha CEePAEYHYH Mbilly. ABTOpPbI Mpwu
3TOM PEKOMEHAYIOT MPUMEHATb KapAnoceneKTuBHble B-610KaTopsbl
TO/IbKO MPU HA/IMUMUKN PE3UCTEHTHOMN TaXMKapAUW U apuUTMuUiA nocsie
[OCTUMKEHUA a-aapeHobnokaabl [14].

B Hawem maTepuane TaKTUYeCKMe OWWBKM Npu npegonepa-
LMOHHOW NoAroToBke 60/bHbIX OblAM gonyweHbl B 12,7% cnydyaes,
BC/I€ACTBUE YEro, U3-3a Pa3BUTUA CUHAPOMA «HeynpaBasemMou re-
MOZMHaMMKM», B 2 CIY4anX MMEN MecTo NeTasibHbli ucxosd. Bmecte
C TeM, a[PEHANOBbIV KPM3 BO BPEMA ONEPATUBHOrO BMELIATENbCTBA
B HALUMX HABNOAEHUAX HE OTMEYEH HU B OGHOM C/1y4ae, YTo CBUAE-
TENbCTBYET O NPaBUAbHOMN NOATOTOBKE MALMEHTOB K ONepaLLmu.

HecmoTps Ha pa3paboTky 1 BHeApeHWE Pa3nnYHbIX MUHUUHBA-
3UBHbIX TEXHONOMMI U JOCTYNOB ANA aAPEHANIKTOMUM, NONHOCTbHO
WCKKOUYNUTD ATPOTEHHbIE NOBPEXKAEHUA COCEAHMX C HAANOYEYHUKOM
aHAaTOMMYECKMX CTPYKTYP HEBO3MOXHO. Tak, MO AaHHbIM [oBraHto-
Ka BC (2004), yactoTa TakKuX NOBPEXKAEHWUI NPU aapPeHaN3KTOMUU
U3 TPAAMLMOHHbIX JOCTYNOB M 3HAO0BUAEOTEXHONOMUI COCTaBWUNA
23,7% v 8,4%, cOOTBETCTBEHHO [4]. M0 HaWMM AaHHbIM ATPOTEHHbIE
NOBPEXAEHUA COCYA0B U XBOCTA NOAXKENYA0UHOM HKenesbl BCTpeya-
nucb y 12,7% 60ONbHBbIX, 4TO COrAcyeTca ¢ AaHHbIMU IMTEPATYpbI.

OTHOCUTENbHO OLIMBOK, f0MYyCKaeMbIX MPKU MOPGONOrMYECKOM
nccnegoBaHUM yYaaNEHHbIX Onyxosen HaAnoYeYHUKOoB, B AUTepaTy-
pe cBeLeHMA He NpuBoaATCcA. B Halwem maTtepuane npu rMcToNoru-
YEeCKOM WUCCNeAoBaHUM B ABYX Cly4vasx gobpokayecTBeHHble PXL|
6b1/1M pacLEeHeHbI KaK 3/10Ka4eCcTBEHHbIE.

3AKNIOYEHUE

Bonee, 4em B NONOBMHE C/ly4aeB NpY NepBUYHON AUArHOCTUKe
n nedeHun OXL, 6b1am fonyLieHbl pasaMyHble OWwnbKK, 06yc10BAEH-
Hble HeueneHanpasieHHbIM 06cnefoBaHMEM MAUMEHTOB, Hemnpa-
BUIbHOM MHTEPNpPEeTaLMel pesynbTaToB yYeBbiX METOLOB UCCen0-
BaHWA, HEAZEKBATHOM NpefonepaLoHHON NOArOTOBKOM 6O/bHbIX,
a TaKxe gonyuieHrmem aTporeHun. C Lesbio CBOEBPEMEHHOMN UAaeH-
TdMKaLMmM natonorum cpeam avu, ¢ cuHapomom Al HeobxoamMmo
LeneHanpaeneHHoe Ux obcnenoBaHMe Ha NPeAMET NaToNoTUM Hag-
NoYeYHUKOB. basucHbIMK npenapaTtamu AnA NpeaonepaLmoHHON
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In our observations, despite the presence of distinct clinical
signs of PCC, the frequency of its late diagnosis (3 or more years
from the onset of the disease) was 52.7%. Late diagnosis of the
disease, as a rule, led to the development of hypertensive crises,
impaired cerebral circulation, an increase in the size of the tumor,
its malignization and disintegration, which significantly hampered
the treatment of pathology.

As noted by some researchers, PCC was mainly (up to 50%)
detected during autopsy or accidentally discovered during exam-
ination of patients for other diseases [5, 12]. Thus, according to
Fernandez-Cruz L et al (2004), among 54 autopsies performed for
PCC in the Mayo Clinic, 76% of patients had no specific clinical
signs of the disease [12], and according to Vetshev PS et al (2002),
the frequency of incidentally detected PCC during examination
for other diseases was 13.6% [5].

Currently, the diagnosis of PCC is based not only on the clin-
ical picture and imaging methods of examination, but also on a
number of specific tests, such as determining the level of meta-
nephrines in blood or 24-hour urine, a radioisotope study with
metaiodobenzylguanidine (1231-MIBG), as well as positron emis-
sion tomography with gallium dotatate 68 (Ga dotatate) [21, 22].
However, not all hospitals or states have the facilities to conduct
these specific methods of investigation [21, 22], including in the
Republic of Tajikistan.

Causes of errors in the topical diagnosis of PCC, according
to Dedov |l et al (2005) are associated with underexamination of
the contralateral adrenal glands in recurrent and extraadrenal
tumor localizations, low resolution of diagnostic equipment, and
incorrect interpretation of the examination results [23]. Accord-
ing to our data, the frequency of errors in the topical diagnosis of
PCC was 5.5%, the causes of which were incorrect interpretation
of detected adrenal tumors on ultrasonogram (n=1) and CT scan
(n=1) and underestimation of the condition of the contralateral
adrenal gland (n=1).

Another issue was the adequate prescription of antihyper-
tensive therapy and preoperative preparation, in which tactical
errors are also made [14, 24]. Thus, according to Melnichenko GA
et al (2011), a tactical mistake during antihypertensive therapy in
patients with PCC was the use of B-blockers, which caused a par-
adoxical increase in BP and had a negative inotropic effect on the
cardiac muscle. At the same time, the authors recommended the
use of cardioselective B-blockers only in patients with resistant
tachycardia and arrhythmia after reaching a-blockade [14].

In our material, tactical errors in the preoperative prepara-
tion of patients were made in 12.7% of cases, as a result of which,
due to the development of the “uncontrolled hemodynamics”
syndrome, two patients died. At the same time, adrenal crisis
during surgery was noted in none of our observations, which indi-
cated the adequate preparation of patients for surgery.

Despite the development and implementation of various
minimally invasive techniques and approaches to adrenalecto-
my, it is impossible to completely exclude iatrogenic injuries to
anatomical structures adjacent to the adrenal gland. Thus, ac-
cording to Dovganyuk VS (2004), the frequency of such injuries
during adrenalectomy using traditional approaches and endovid-
eotechniques was 23.7% and 8.4%, respectively [4]. According to
our data, iatrogenic injuries of the blood vessels and tail of the
pancreas occurred in 12.7% of patients, which is consistent with
the literature data.
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MOAFOTOBKM MALMEHTOB AO/KHbI ABAATLCA CENEKTUBHbIE A-agpe-
HobnoKaTopbl. C Lenblo NPodUNAKTUKM ATPOTEHHOMO NOBPEXAEHNA
KPYMHbIX COCYZ0B M OPraHoB 3a6pIoLLMHHOMO NPOCTPaHCTBA HEobX0-
OMMO TLaTeNbHOe NpesonepaLnMoHHoe U3yyeHue UX B3aUMOOTHO-
weHue ¢ OXLL, a TakKe COBEPLIEHCTBOBAHME MPAKTUYECKUX HABbIKOB
Xvpyprudeckoi 6puragbi.

Data regarding errors in the histological diagnosis of adrenal
tumors are scarce. In our study, we discovered two cases of be-
nign PCC taken for malignancies.

CONCLUSION

In more than half of the cases, during the primary diagnosis
and treatment of PCC, various errors were made due to non-tar-
geted examination of patients, incorrect interpretation of the
results of radiological methods of investigation, inadequate pre-
operative preparation of patients, as well as the iatrogenic inju-
ries of retroperitoneal structures. In order to timely diagnose PCC
among patients with AH syndrome, it is necessary to purposefully
examine them for the pathology of the adrenal glands. Selective
a-blockers should be the basic medications for the preoperative
preparation of patients with PCC. In order to prevent iatrogenic
injuries of large vessels and organs of the retroperitoneal space,
a thorough preoperative assessment of their relations with PCC is
necessary, as well as streamlining the practical skills of the surgi-
cal team.
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AHAAM3 OCAOKHEHUN ITOCAE AYTOTPAHCIIIAHTALIMV ITPU
ITOCAEACTBUSIX TSIDKEAOU TPABMbBI BEPXHEVI KOHEUHOCTU

I.4. KAPVIM-3AAE

Kadeapa xupyprugeckux 6oaesneit Ne 2 um. akaa. H.Y. Yemanosa, TaaXUKCKUI rOCyAapCTBEHHBIN MeAUIIMHCKMIT yHUBepcuTeT uM. AGyaan noun Cuno, Ay-
manoe, Pecriybanka Taaxxukucran

Lienb: aHann3 YacToTbl OCNIOKHEHUI NOC/E NepPecasiki BaCKyNAPU3MPOBAHHBIX ayTOTPAHCMIAHTATOB NPU NOCNEACTBUAX NOBPEKAEHUI BEPXHEW KO-
HEYHOCTM 1 pa3paboTka KOMNIEKCca Mep MO UX YCTPAHEHWUIO.

Matepuan n meToabl: NPOaHaANM3MPOBaAHbI PE3YNLTATbl XMPYPrUYeckoro neveHns 159 naumeHToB ¢ NOCIEACTBUAMM TAKENbIX TPABM BEPXHEN KO-
HeuHocTU. MysumH 6b1n0 — 102 (64,1%), eHwumH — 57 (35,8%), B Bo3pacTe ao 18 net — 49,6%. Mpu nocneacTeuax TpaBm Npeanaeybs U KUCTU BCEro
6b1710 MCNoNb30BaHO 159 BacKyNAPU3MPOBAHHBIX KOXKHO-PAcLMaNbHbIX M KOXKHO-KOCTHBIX C/IOMKHOCOCTABHbIX ayTOTPaHCNIaHTaToB. U3 obuero uncna
MCMONb30BaHHbIX TPAHCMAHTATOB B cBO60AHOM BUAe bbinn nepecakeHsl 30 (18,8%) u HecsobogHoM — 129 (81,2%) TpaHCNNAHTATOB.

Pesynbratbl: M3 159 60/1bHbIX B paHHEM NOCNEONEePaLVOHHOM NEePUOAE HapyLLEHWE KPOBOOBPALLEHWA NEPECcaXeHHOro KOMMJ/IEKca TKaHel B cBoboa-
Hom Buae (30) otmeyanock B 4 HabnoaeHMAX, YTo cocTaBuno 13,3%. ITOT e NoKasaTenb OT 0BLLEro YMcia UCNOb30BaHHbIX TPaHCNaHTaTos (159)
pasHanca 2,5%. Mpu aHanuse pasBUBLLMXCA OC/OXKHEHWIA b0 BbIABNEHO, YTO OCTPOE HapylUeHWe KPOBOODOPALLEHUA NepecaKeHHOTO KOMMIeKca
TKaHel y 4 NaLMEeHTOB OTMEYasnoch B CAEAYIOLLMX TPAHCMNAHTATaX: Iy4eBOM KOMHO-KOCTHOM (1), nyueBom KoxHO-dacumanbHom (1), TpaHcnnaHTaTe
ManobepuoBoi KocTu (1) M naxoBom KoXHO-dacumanbHom (1). U3 129 peBepcrpoBaHHBIX U TPAHCMO3ULMOHHBIX TPAHCMIAHTAaTOB HapyLIEHUe Kpo-
BoObpaLLeHus 6bin10 oTmeueHo B 10 ciyyasx, YTo cocTaBuo 7,7%. ITOT e nokasaTesb OT 06Lero Yucia UCnob3oBaHHbIX I0CKyToB (159) coctasun
6,3%. U3 06LLero yncia Mcnoib3oBaHHbIX CBOBOAHBIX M HECBOBOAHbIX TpaHCNIaHTaToB (159) HEKPO3 ¢ NoTepelt I0cKyTa cocTasun 6,9%.
3aKntoueHue: cBoeBPEeMEHHANA ANArHOCTUKA OCNOKHEHUIM HA OCHOBE KIMHUYECKUX AaHHbIX U AaHHBIX AOMNOHUTE/IbHBIX METOA0B UCC/Ief0BaHNA CMO-
cobcTBOBaNM CBOEBPEMEHHOMY MPOBEAEHWIO KOMMIEKC KOHCEPBATUBHBIX MEPOMPUATUI UM BbINMOJIHEHUIO PEBU3UOHHON OMEpPaLLMK, 4TO MOMOIIO
[0CTUYb NPUXMBAEHUA NEepecaXeHHbIX ayToTpaHcnaaHTaTos B 93,1% cnyyaes.

KntoueBble cnosa: mpasma sepxHeli KOHEYHOCMU, MOCAEACMBUA MPABMbI, AYMOMPAHCIAAGHMAYUSA, NPUIKUBIEHUEe 10CKymd, HEKPO3 I0CKyma
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ANALYSIS OF COMPLICATIONS AFTER AUTOGRAFT TRANSPLANTATION IN
SEVERE UPPER LIMB INJURY

G.D. KARIM-ZADE

Department of Surgical Diseases No 2 named after Academician N.U. Usmanov, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

Objective: To analyze the complications after transplantation of vascularized autografts in upper limb injuries and develop a set of measures to
eliminate them.

Methods: Surgical treatment outcomes of 159 patients with severe upper limb injury sequelae were analyzed. The study population comprised 102
(64.1%) males, 57 (35.8%) females, and 49.6% of the patients were under 18. In forearm and hand injuries sequelae, 159 vascularized skin fascia and
skin-bone composite autograft flaps were used. Of the 159 grafts, free flaps grafting and pedicled flaps grafting were performed in 30 (18.8%) and 129
(81.2%), respectively.

Results: Of 30 free flaps, circulatory compromise was observed in 4 (13.3%) cases in the early postoperative period. Out of the total 159 grafts used,
the percentage was 2.5%. In evaluating complications, it was revealed that the flap circulatory compromise of 4 patients was noted in the following
grafting types: radial osseocutaneous (1), radial fasciocutaneous (1), fibula transplant (1), and inguinal fasciocutaneous (1). Of the 129 reverse and
transposition flaps, a circulatory compromise was noted in 10 (7.7%) cases. Out of the total 159 flaps, the percentage of circulatory compromise was
6.3%. Of the total 159 free and pedicled flaps, necrosis with flap loss was observed in 6.9%.

Conclusion: Timely diagnosis of complications based on clinical and axillary investigations data facilitated conducting appropriate conservative
measures or surgical revision, which helped to achieve engraftment of transplanted autografts in 93.1% of cases.

Keywords: Upper limb injury, injury sequelae, autotransplantation, flap engraftment, flap necrosis
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BBEAQEHMUE

MocneacTBua TAXKENbBIX TPAaBM BEPXHEN KOHEYHOCTU OXBaTbIBa-
10T M3MeHeHMA MopdOdYHKLIMOHANBHOTO XapaKTepa, BO3HMKatoLwwue
B Pa3/INYHble CPOKM NMOCNE TPAaBMbl B pe3ynbTaTe BO3AENCTBUA Me-
XaHUYECKUX U aNeKTpudecknx dbaktopos nospexaeHus. NMogobHble
TPaBMbl 33a4acTylo ABAAIOTCA COYETaHHbIMM, CONPOBOXKAAIOTCA MpPO-
TAMEHHbIM NOBPEXKAEHNEM COCYAUCTO-HEPBHBIX MYUYKOB, CYXOXKMINIA
n KocTeW. Mpun 3TOM, COCTOAHMUE NOCTPaAABLUMUX OCTAETCA TANKENBIM, A
XapaKTep TpaBmbl TpebyeT BbINOJHEHUS PALA CIOKHbIX PEKOHCTPYK-
TUBHbIX onepauuii [1, 2]. XapaKkTepHol YepToi 3TUX TPAaBM ABAAETCA
1 TO, YTO, HepeaKo, 0blWNpHOMY AedeKTy NOKPOBHbIX TKAaHEN, HapA-
Zly C ycyrybneHnem TAXKeCTU COCTOAHMA NOCTPaaBLUMX, CONYTCTBYET
n npucoeanHeHne nHdekumm [3-6].

HecmoTps Ha ncnosb3oBaHMe COBPEMEHHOM ANArHOCTUYECKOA
annapaTtypbl ANA YTOYHEHMA CTENEHM TAXKECTU TPABMbl M KOMMNEHCa-
LMK KPOBOODBPALLEHUS, @ TaKKe OKa3aHWe afeKBaTHOM NOMOLLY NPy
TpaBmax, BCE e NPOLEHT QyHKLMOHANbHON HECOCTOATENIbHOCTH
KOHEYHOCTM NPU NOCNEACTBUAX NOBPEXAEHWUA aHAaTOMO-bYHKLMO-
Ha/bHbIX CTPYKTYP B COYETaHMU C MATKOTKaHbIMK AedeKTamm ocTa-
é1ca BbicoOKMM [7-10]. ManoyTelunTenbHbIMKU CUUTAOTCA U DYHK-
LIMOHaNbHble pe3ynbTaTbl NEePBUYHON PEKOHCTPYKLMM, CBA3AHHbIE
C XapaKTepoMm TPaBMbl, GAKTOPOM MOBPENKAEHUA U IOKaNU3aLMEN
nopaxenus [11-13]. HebnaronpuaTHbIMU B NPOrHOCTUYECKOM OT-
HOLIEHUM OCTAlOTCA Pe3yNbTaTbl PEKOHCTPYKLMKU MPU COYeTaHMU
NOBPEXAEHUSA COCYANCTO-HEPBHBIX My4koB (CHM), cyxokunuii n Ko-
CTeW, Korga MM COMYTCTBYET KaK MAMKOTKaHbIN, TaK U KOCTHbIV Ae-
¢dekTbl [14-16]. OCHOBHbIMU GaKTOPaMK Pa3BUTUSA BbICOKOTO MOKa-
3aTens Hey4oBNETBOPUTE/IbHBIX PE3Y/bTaTOB ABNAETCA HeLOOLEHKa
CTENeHW TAXKECTU MOPaXKEeHWA U HEeMoJHOLEHHOE BOCCTAaHOB/IEHUE
aHAaTOMMYECKMX CTPYKTYP, @ TaKXKe HECBOEBPEMEHHOE YKpPbITUE 06-
WMPHBIX MAFKOTKaHbIX Aedektos [17-20]. AnekBaTHasA OLEeHKa cTe-
MEHU UCXOLHOMN TAXKECTU COCTOAHMA MOBPEXKAEHHOW KOHEYHOCTH,
naowasan nocTTpaBmaTuyeckoro fedekta U npaBuibHbIA BbiGoOp
TaKTUKU XMPYPrUYECKOTO JIeYeHUA ABAAIOTCA dakTopamu, cnocob-
CTBYIOLLMMM CHUMKEHWIO OCNIOMKHEHUN B BaMKaliluem 1 oTaaNEHHOM
nocneonepaLmMoHHOM NepuoAax, W, COOTBETCTBEHHO, YAYYLUEHMIO
KauyecTBa KM3HW nocTpagaslumx [21].

Takum 06pa3om, aHanM3 AaHHbIX JMTEPaTypbl MOKa3blBaerT,
4TO, HEpPEeAKO, TPAaBMbl BEPXHEN KOHEYHOCTM HOCAT COYETaHHbIN Xa-
paKTep, TPeOYIOT BbINONHEHMA CNOXKHBIX U, NOPOK, MHOTO3TAMHbIX
METOA0B PEKOHCTPYKLIUM.

LLENb UCCNEAOBAHMUA

MNpoBeseHWe aHaAM3a YacTOTbl OCJ0XHEHWI nocie nepecag-
KM BaCKy/JIAPM3MPOBAHHbIX ayTOTPAHCNAAHTATOB NPW NOCAEACTBUAX
NOBPEMAEHUI BEPXHEN KOHEYHOCTM M pa3paboTka KoMnieKca mep
Mo UX YCTPaHeHuo.

MATEPUAN U METOAbI

B oToeneHMM NNacTM4ecKonm U PEeKOHCTPYKTMBHON MUKPOXM-
pyprumn PecnybanKaHCKOro Hay4HOro LeHTpa CepaeUHO-CoCyanCTon
XMpyprm bbian npoonepupoBaHbl 159 nauneHToB ¢ NocneaCcTBUAMM
TANKENbIX TPAaBM BEPXHEN KOHEYHOCTU. MyKumMH 6bino — 102 (64,1%),
XeHWwmH —57 (35,8%), naumneHTbl B Bo3pacTe 40 18 neT coctasuau
49,6%. Bnapl MCNONb30BaHHbIX BAaCKYIAPU3MPOBAHHBIX ayTOTPaHC-
NAaHTaTOB NpUBELEHbI B Tab/.

CraTucTMyeckas obpaboTKa pesynbTaToB NPOBOAMAACH C MUC-
nosib3oBaHWem nporpammbl Statistica 10.0 (StatSoft Inc. USA). Ko-
NIMYECTBEHHbIE BE/IMYMHBI OMUCaHbl B BUAE CPELHEr0 3HAYeHMa U

INTRODUCTION

The severe upper limb injury sequelae span the morpho-
functional changes that occur at different times after mechanical
and electrical traumas. Such injuries are often combined, accom-
panied by extensive damage to the neurovascular bundles, ten-
dons, and bones. At the same time, the condition of the patients
remains severe, and the nature of the injury requires several
complex reconstructive operations [1, 2]. A characteristic feature
of these injuries is an extensive defect in the integumentary tis-
sues, which along with the worsening of the patient's condition,
is accompanied by the development of infection [3-6].

Despite the use of modern diagnostic equipment to identify
the severity of the injury and compensation of blood flow, as well
as providing appropriate care in case of injuries, the incidence
of limb functional deficits as a sequela of anatomical and func-
tional structures damage in combination with soft tissue defects
remains high [7-10]. The functional outcomes of primary recon-
struction are also considered disappointing. The outcomes are re-
lated to the injury's nature, the damaging factor, and localization
[11-13]. The prognosis of reconstruction results is unfavorable
when the neurovascular bundles (NVB), tendons, and bones are
damaged, accompanied by soft tissue and bone defects [14-16].
The primary cause behind unsatisfactory results is an underesti-
mation of the severity of the injury and improper repair of ana-
tomical structures defects, and delay in the closing of extensive
soft tissue defects [17-20]. An appropriate assessment of initial
limb injury, the size of the post-traumatic defect, and the correct
choice of surgical treatment options reduce complications in the
immediate and long-term postoperative periods and improve the
patient's quality of life [21].

Thus, the literature data review shows that upper limb in-
juries are often combined, involving the use of complex and, at
times, multi-stage reconstruction methods.

PURPOSE OF THE STUDY

Analysis of the complications after transplantation of vascu-
larized autografts in upper limb injuries and developing a set of
measures to eliminate them.

METHODS

A total of 159 patients with severe upper limb injury sequel-
ae were operated on at the Department of Plastic and Recon-
structive Microsurgery of the Republican Center for Cardiovascu-
lar Surgery under the Ministry of Health and Social Protection of
the Population of the Republic of Tajikistan. The study population
comprised 102 (64.1%) males, 57 (35.8%) females, and 49.6% of
the patients were under 18. Types of used vascularized autografts
are presented in the Table.

Statistical analysis was performed using Statistica 10.0 for
Windows 6.1 (StatSoft Inc., USA). Quantitative data are present-
ed as mean values and standard errors. Furthermore, qualitative
variables were described in absolute numbers and percentages
(%). In addition, the cumulative frequency of complications was
estimated using the Kaplan-Meier method.

RESULTS AND DISCUSSION

To repair the sequelae of the forearm and hand injuries,
159 vascularized fasciocutaneous and osseocutaneous compos-
ite autografts were used. Of the 159 grafts used, 30 (18.8%) were
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Tabnuya Vicnosib308aHHbIE MPaHCNAaHMamos 041 Koppekyuu degexmos

BerHE’U KOHeYHocmu

Bupa TpaHcnnanTata / Type of grafting

MaxoBbii KoXHO-dacumanbHbIi / Inguinal fasciocutaneous flap
JlyyeBolt KoxHo-dpacumanbHbin / Radial fasciocutaneous flap
JlyueBoM KOXHO-KOCTHbIM / Radial osseocutaneous flap
JNoktesoi nockyt / Ulnar flap

TblNbHbIN NOCKYT Npeannedbsn / Dorsal forearm flap

TpaHcnnaHTaT Il natocHeBoit Koctn / The second metatarsal free flap

[pebeHb Nnoas3aoLwHon Koctu / lliac crest bone graft
ManobepuoBbiit KOXKHO-KOCTHbIN / Fibula osseocutaneous flap

JIoCKyT Wmpovaiwein mbiwubl cnuHbl / Latissimus dorsi muscle flap

Bcero / Total

CTaHAAPTHOW OLWNBOKM, KauecTBEHHbIe BEMUYMHbI NPeACTaBeHbl B
BMAe abcoNOTHOrO 3HaueHua u gonei (%). KymynatueHas yactoTa
OCNOMHEHWI onpeaensnacs no metoay KannaHa-Meiiepa.

PE3Y/NIbTATbI U UX OBCYXXAEHUE

Mpv nocneacTBuAXx TPAaBM NpeAnsieYbs U KUCTU BCero bblio
MCNoNb30BaHO 159 BaCKyNAPM3MPOBAHHBIX KOMHO-(acLManbHbIX
U KOXXHO-KOCTHbIX C/IOXKHOCOCTaBHbIX ayTOTpaHcnaaHTaToB. U3 06-
LLLero Yncna MCnoib3oBaHHbIX TPAHCMIAHTaToB B cBO6OAHOM BUae
6b111 NepecakeHsl 30 (18,8%) n HeceobogHoM — 129 (81,2%) TpaHc-
NAaHTaToB.

M3 159 60/bHbIX B paHHEM MocC/ieonepaLMoHHOM nepuoae
HapyLlleHne KpoBOObpaLLeHNs NepecaXkeHHOro KOMMNAeKca TKaHel
B cBobogHOM BuAae (30) oTmevanock B 4 HabaAeHUAX, YTO COCTa-
810 13,3%. ITOT }Ke NnoKasaTesb OT 0OLLErO YMCNA UCTIONb30BAHHbIX
TpaHcnnaHTatoB (159) pasHsanca 2,5%. Mpu aHanu3e pas3BUBLLIMXCA
OC/IOXKHEHWMI BbINO BbIABAEHO, YTO OCTPOE HapyleHne KpoBoobpa-
LLeHMA NepecaskeHHOro KoMMeKca TKaHei y 4 NauMeHToB oTMeya-
JI0Cb B CNefyloWmX TPaHCNIaHTaTax: Iy4eBOM KOXKHO-KOCTHOM (1),
NIY4eBOM KOXKHO-dacumanbHom (1), TpaHcnaaHTaTe manobepLoBoi
KocTu (1) u naxoBom KoxKHo-pacumanbHom (1).

HenocpeacTBeHHO Nocae 3aBepLIEHNUA onepauun HapylieHue
KPOBOOBOpPALLEHMA TPAHCMIAHTaTOB MMENO MEeCTO MpU nepecaske
JIYYEBOrO KOXHO-KOCTHOTO M TpaHCnAaHTaTa Maso6epLoBoit KOCTH.
HapylueHne BeHO3HOTO OTTOKa B Mepeca)keHHOM KOXXHO-dacumanb-
HOM MaxoBOM /IOCKYTE OTMeYaNoCb Ha TPETbM CYTKM Nocae onepa-
umn. KnMHWYECKMe MpU3HaKM OCTPOM MLIEMMM KOXKHO-dacumanb-
HOrO /1ly4eBOro I0CKYTa, KOTOPbIM Bbln UCNOAL30BaH ANA CO34aHUA
NOJIHOLEHHOTO KOXKHOTMO MOKPOBA KMCTW, HamMM ObII0 OTMEYEHO Ha
yeTBEPTbIE CYTKM nocsie onepauuu. Ha doHe BbipaskeHHOro OTéKa
JIOCKYTa KanuAMfpHan peakuus Obina MoONKUTENbHOMW, Mo3ToMy
NOKa3aHUA K HEOTNOXKHOM onepauum He bblan BbiCTaBAEHbI, U BbIN0
pelweHo MPOAO/IKUTL KOHCEPBATMBHYO Tepanuto. OgHako Ha 12
CYTKM MMena MecTo KapTMHA TOTa/NbHOTO0 HeKpo3a NepecaXeHHoro
TPAHCMAHTAaTa, B CBA3M C YeM NOCAeAHUIN Obln yaanéH.

Cpeav 4 BbllwenpuBeAEHHbIX COCYANCTLIX OC0KHEHWIA NOKa3a-
HMA K NOBTOPHOW onepaLmu 6blav BbicTaBneHbl B 3 ciyyasnx. MHTpa-
onepauyoHHbIi aHaAW3 OCNIOKHEHWUI NOKa3as, YTO OCTpas MWwemus
NepecaXeHHOro KOMMnaeKca TKaHel B 3 HabnogeHusAx bbina cea3aHa
C apTepuanbHoi (1) u BeHO3HOW (2) HegocTaToOuHOCTbIO. Tak, Nocne
nepecagKu JIy4eBOro KOXHO-KOCTHOrO /I0CKyTa B 6/1MsKaiiLume Yachl
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Table Used types of grafts for upper
limb defects repair

Cnocob Kon-Bo
MCNoNb30BaHUA 60/1bHbIX %
Types of distant flaps  No. of patients
Free Pedicled
3 94 97 61.0
9 20 29 18.2
6 2 8 5.0
- 4 4 2.5
- 9 9 5.7
2 - 2 1.2
2 - 2 1.2
3 - 3 2.0
5 - 5 3.2
30 129 159 100

transplanted as free flaps, and 129 (81.2%) were transplanted as
pedicled flaps.

Out of 159 patients in the early postoperative period, circu-
latory compromise of the transplanted complex of tissues as free
flaps (30) was observed in 4 (13.3%) cases. Out of the total 159
grafts used, the percentage was 2.5%. In 4 patients, flap circulato-
ry compromise of the transplanted complex of tissues was noted
in the following grafting types: radial osseocutaneous (1), radial
fasciocutaneous (1), fibula transplant (1), and inguinal fasciocu-
taneous (1).

Circulatory graft compromise occurred during a radial os-
seocutaneous and fibula graft transplantation in the immediate
postoperative period. Venous drainage insufficiency in the trans-
planted fasciocutaneous inguinal flap was observed on the third
postoperative day. Clinical signs of acute ischemia in the radial
osseocutaneous flap, used to regenerate functional full-thickness
skin coverage, were noted on the fourth postoperative day. How-
ever, the capillary refill was brisk despite pronounced flap edema.
Therefore, immediate reconstruction was not indicated, and it
was decided to continue conservative therapy. However, on the
12th day, there were features of total necrosis of the transplant-
ed graft. Therefore, the latter was removed.

Among the four patients with the above-mentioned vascu-
lar complications, reoperation was indicated in 3 cases. Analysis
of intraoperative complications showed that acute ischemia of
the transplanted tissue complex in 3 patients was associated with
arterial and venous insufficiency in 1 and 2 cases, respectively. So,
impaired venous drainage was observed after the radial osseocu-
taneous flap transplantation in the next few hours of the imme-
diate postoperative period. The proximal anastomosis could not
provide venous drainage. Therefore, an anastomosis was made
in the distal part of the vein, giving drainage and facilitating graft
take and healing.

Circulatory disturbances of the fibula transplant were asso-
ciated with arterial anastomosis thrombosis. During reoperation,
the patency of the venous anastomosis was satisfactory, and the
arterial anastomosis was reperformed. Patency was assessed by
removing the clips; the flap perfusion was satisfactory. The cause
of the thrombosis remained unclear, though there was no tension
at the anastomosis during the primary operation, and neither
technical errors were made. The flap took and healed after the
reoperation.
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rnocne onepawumn 0TMeyanacb KapTMHa HapyLIeHWsA BEHO3HOIO OTTO-
Ka. MPOKCMMasbHbIA aHAaCTOMO3 He CMOT 06eCcneymTb OTTOK BEHO3-
HOM KpoBM, B CBA3M C YeM, Bbl HaIOKEH aHAaCTOMO3 B AMCTaA/IbHOM
YacTW BeHbl, KOTOPbIM KOMNEHCUPOBa OTTOK KpoBW U, Bnarogaps
yemy, T0CKYT NPUKMACA.

HapyLweHune KpoBoobpaLLeHMA TpaHCNAaHTaTa ManobepLoBoit
KOCTM BbI10 CBA3AHO C TPOMBO30M apTepuanbHOro aHactomosa. Mpu
NMOBTOPHOM ONepaLMmn NPOXOAUMOCTb BEHO3HOTO aHAacTOMOo3a bblna
YO0BNETBOPUTENIbHAsA, 3aHOBO OblN HA/NIOMEH apTepuanbHbIA aHa-
cTOMO3. lMocne CHATUA KAUMC NPOXOAMMOCTb cocyaa bbina yaosneT-
BOPWTE/IbHAA, IOCKYT HanoaHuncs. MpuunHa Tpombo3a ocTaBanach
He BbIACHEHHOW, XOTA NPU NEPBUYHOW OMEepaL iy aHacToMo3 Obin
HafNoXeH 6e3 HaTAXKEHMA, U TEXHUYECKME MOrpelwHOCT He bbian
AonyLeHsbl. JTOCKYT noc/ie NOBTOPHOM onepauum NPUKKACA.

Ha TpeTbu cyTkM nocne cBOOOAHOM Nepecasku naxoBoro jo-
CKyTa 6bl10 OTMEYEHO HapyLleHWEe BEHO3HOrO OTTOKA C Pa3BUTUEM
OTEKa Camoro TpaHCnNaHTaTa. bbina npegnpuHATa HEOTNOXHaA
onepauus, B xode KOTOpoi 6bin obHapy:KeH TpoM603 BEHO3HOro
aHacToMO3a, NPUYEM Ha BCEM NMPOTAXKEHWUM BeHa Bblna 3aTpombu-
poBaHa. MonbITKM BOCCTAHOB/IEHMA BEHO3HOTO OTTOKA He YyBEHYa-
JINCb YCNEXoM, 1, U3-3a becnepcnekTMBHOCTY ONepaLmu, TOCKYT Bbin
yoanéH. Hanbonee BepoOATHbIMM NPUYMHAMM BEHO3HOTO TPOMBO3a
6blAM ManeHbKU AMameTp BeHbl U GOPMMPOBaHME BCErO /INLLb Of-
HOro BEHO3HOro aHacTomo3a. Kpome Toro, 6bin BbIKPOEH 60AbLLON
1o NAOLLAAM IOCKYT, KOTOPbIM He CMOT 06ecneunTb BEHO3HbIN OTTOK.

Takum o6pasom, AMHaMUYeckoe HabnogeHue 3a COCTOAHU-
€M nepecarKeHHbIX KOMMNEKCOB TKaHel NoKas3aso, YTo HapylleHue
KPOBOOOPALLEHWNA IOCKYTOB Pa3BMBAsIOCh B Pa3Hble Nepuoapl nocne
3aBepLeHmna onepaummn. HecMoTpA Ha CBOEBPEMEHHOE BblABNEHME
3TOTO OC/IOXKHEHWS, HaM YAaN0oCb COXPaHUTb KU3HECMOCOOHOCTb
BCEro NNLWb ABYX NepecakeHHbIX KOMNIEKCOB TKaHel. OnpeaenéH-
Hble AMarHOCTUYECKME W TaKTUYECKME 3aTPYAHEHUA BCTPEYANNUCh B
0fHOM HabnofeHuK, rae Ha GoHe Pe3KOro OTEKA IOCKyTa BO3HMKAA
COMHUWTE/IbHAA KapTWHA KPOBOOOpPALLEHUA KOMKHOW 4acTu TpaHC-
NNaHTaTa, KOTopas BeAET K 3ab/1yKAEHMIO B NNaHe NPUHATUA HeoT-
NOXHbIX Mep. ToTa/IbHbIM HEKPO3 B 3TOM cUTyaLmu noTpebosan yaa-
NEHNUA NOCKYTa U YKpbITUE AedeKTa ayTOKOXKHbIM TPAHCNIAHTaTOM.
OpHaKo Npu yaaneHun N0CKYTa MMENACh rPaHYIMPYIOLLAn NoBepX-
HOCTb, YTO NO3BONNO YAAYHO BbINOSHUTL NepPecagKy aBacKyNfapHO-
o KOXKHOTO TpaHcnAaHTaTa.

B obuiei CNOXKHOCTM B 2 C/ly4asX OCTPOE HapylleHue KpoBo-
06pallleHns TPaHCNNAHTaToB, NepecaXkeHHbIX B CBOBOAHOM BUZE,
NPUBENO K Pa3BUTUIO UWEMMUU, U B NOCAEAYIOLLEM, U3-3a TOTab-
HOTO HEeKpPO3a, I0CKYTbl BblAn yaaneHsl. YactoTa Hekpo3a cpegm 30
cB060OAHO NepecaxkeHHbIX NOCKYTOB cocTaBuna 6,6%. Cpeau obuiero
yncna nepecarkeHHbIX TpaHcnAaHTaToB (159) yactoTa HeKposa pas-
HAnaco 1,2%.

Mmenn mecto 0CNnoXkHEHMA U Nocae NPUMEHEHNA peBepPCUpo-
BaHHbIX (35) ¥ TPAaHCNO3MLMOHHbBIX TpaHcnaaHTaToB (94). Cpeamn 129
MCNO/Ib30BaHHbIX TPAHCMNAHTAaTOB HapylleHWe KpoBoobpallieHus
66110 0TMeyeHo B 10 ciyyasx, 4To coctaBuao 7,7%. ITOT e NoKa-
3aTenb OT 06LLEro YMCaa UCMONb30BAHHbIX OCKYTOB (159) cocTasun
6,3%.

HapyweHue KpoBoobpalleHMa ObiN0 OTMEYEHO B TeyeHue
nepsbix 12 YacoB OT MOMEHTa 3aBepLUEHMA ornepauun y 6 onepu-
poBaHHbIX 60/bHbIX. Ha BTOpbIE CYTKM noc/ie onepauuu (cnycts 26
4acoB) OCTPOe HapyLleHMe KPOBOObpPaALLEeHUA TPAaHCNIaHTaTa UMEeNo
MeCTO B OAHOM HabAtOAEHWUM U Ha 3-4 CYTKMU — Y 3 NALUEHTOB.

B obuieit cnoxkHocTv B 10 HabaoAeHWAX UCMONb30BaHWA pe-
BEPCUPOBAHHbLIX M TPAHCMO3ULMOHHBIX TPAHCMIAHTAaTOB MMENNCh
OC/IOXKHEHUSA CO CTOPOHbI COBCTBEHHO TPaHCNAaHTaToOB. Huke npu-

On the third day after the free groin flap transplantation,
venous drainage insufficiency with graft edema was noted. There-
fore, immediate reconstruction was performed, during which the
venous anastomosis thrombosis was detected, and the vein was
thrombosed along its entire length. Attempts to restore venous
drainage were unsuccessful, and the flap was removed. The most
likely causes of venous thrombosis were the small diameter of
the vein and the placing of only one venous anastomosis. In addi-
tion, a large flap was harvested, which could not provide appro-
priate venous drainage.

Thus, the dynamic monitoring of the transplanted tissue
complexes flaps showed that the flaps' circulatory compromise
developed at different postoperative periods. Despite the timely
detection of this complication, we managed to maintain the vi-
ability of only two transplanted tissue complexes. Particular di-
agnostic and management challenges were encountered in one
case, where there was uncertainty over skin flap blood circulation
in the presence of considerable flap edema, which led to confu-
sion regarding taking urgent measures. Total necrosis in this situa-
tion required the removal of the flap and covering the defect with
an autologous skin graft. However, when the flap was removed,
there was a fresh wound granulation tissue surface, which al-
lowed the successful transplantation of the avascular skin flap.

In 2 cases, the circulatory compromise of transplanted free
flaps led to the development of ischemia, and subsequently, due
to total necrosis, the flaps were removed. The incidence of ne-
crosis among 30 freely transplanted flaps was 6.6%. Of the total
number of transplanted grafts (159), the incidence of necrosis
was 1.2%.

In addition, there were complications after transplanted re-
versed (35) and transpositional grafts (94). Of the 129 grafts used,
a circulatory compromise was noted in 10 (7.7%) cases. Out of
the total 159 grafts used, the percentage was 6.3%.

A circulatory compromise was noted during the first 12
hours in 6 postoperative patients. On the second day, 26 hours
after surgery, acute graft circulatory compromise occurred in one
patient and within 3-4 days after surgery in 3 patients.

A total of 10 patients with reversed and transposition grafts
had graft complications. Below is a detailed analysis of the flap
circulatory compromise causes, and immediate corrective actions
were taken.

In 3 cases, when there was a flap circulatory compromise
3-4 days after surgery, the corresponding diagnosis was made;
however, indications for immediate reconstruction were not indi-
cated. Instead, interventions aimed at improving flap blood circu-
lation were continued. Nevertheless, 10-12 days after conserva-
tive therapy, total necrosis was observed in 2 cases (transposition
axial inguinal flap and reverse dorsal forearm flap).

In the third patient, the outcome was favorable. The patient
stayed in the hospital for over 20 days when the radial fasciocu-
taneous flap was transposed to another location. Although the
transposition was complicated with flap margin necrosis, it did
not affect the graft taking. In this case, the dynamic monitoring
of the state of the blood circulation of the reverse graft, in partic-
ular, with repeated ultrasound imaging, improved the effective-
ness of the conservative treatment, justifying a noninvasive ther-
apeutic approach. Ultimately, a favorable outcome was achieved;
this complication did not cause functional impairment in the long
term, although a future aesthetic correction was required.

In the fourth case, 7 hours after reconstruction with the re-
verse radial osseocutaneous flap, an immediate flap skin blanch-
ing was noted. The ultrasound scan did not show the presence of
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BeAEH NoAPOOHbIA aHaAW3 NPUYMH Pa3BUTUA OCTPOrO HapyLIEeHWUs
KpOBOOGPALLEHNA TPAHCNNAHTATOB U NPEANPUHATBIX HEOTIOKHbIX
Mep N0 UX YCTPaHEHWIO.

B 3 HabnopeHusAx, Korga OTMeYasocb HapylleHWe KpoBO-
obpalleHnsa TpaHcnAaHTaToB Ha 3-4 cyTKM nocne onepauuu, 6bin
BbICTAaB/IEH AWarHo3 «bose3Hb JI0OCKYTa», U NOKa3aHUA K HEOTNOK-
HoOW onepauuu He 6blau BbicTaBAEHbl. MeponpuATKA, HanpaBaeH-
Hble Ha y/lyylleHne KpoBOOBPaALLEHNUS IOCKYTOB, BblIN NMPOAO/Ke-
Hbl, 0lHaKO Ha 10-12 cyTKM nocne Kypca KOHCepBaTMBHOM Tepanuu
OTMEYa/CA TOTaNbHbIM HEKPO3 B 2 CAyvasx (TPaHCMO3ULMOHHOMO
0CEBOro MaxoBOro N0CKYTa U PeBEPCUPOBAHHOIO TbIJILHOTO JI0CKYTa
npeanneybs).

B Tpetbem HabntogeHun ucxog 6bin GnarononyyHbim. Mpu
nepemeLLeHnn Ny4eBOro KOXKHO-GacuManbHOro sockyta 6osbHas
HaxoAMNacb Ha CTaLMOHAPHOM SleYeHUm B TeueHue 6onee 20 aHel,
npoLecc 3aKOHYMACA KpaeBbIM HEKPO30M TPaHCMAaHTaTa, KOTOPbIN,
B 0bLLeMm, He NOBMAN Ha obLuee NpPUKMBAEHWE NPUMEHEHHOTO N10-
CKyTa. B 3TOM HabtoAEHWUMN AYHAMUYECKMIA KOHTPO/Tb 33 COCTOAHUEM
KpOBOObpaLLeHMA PeBepCMPOBAHHOIO TPAHCMIAHTATa, B YaCTHOCTH,
HeoZHOKpaTHoe BbinosHeHue Y3/I, cnocobcTBoBano 3pdeKTUBHO-
CTU KOHCEPBATMBHOIO MeToAa /ieYeHNa U, TeM CamblM, ONPaBAaNo
BbIXKMAATENbHYIO TaKTUKY. B KOHEUHOM UTOrE BbIN AOCTUTHYT NOJO-
KUTENbHbINA Pe3ynbTaT, B OTAANEHHbIE CPOKU AAHHOE OCNOXHEeHUe
He NoBAWANO Ha GYHKLMOHaNbHbIE Pe3ynbTaThl, XOTA 3CTETUYECKasA
CTOpOHa Bonpoca NoTpeboBana AanbHenLen Koppekuuu.

B yetBEpTOM HabnoAeHMM yepe3 7 4YacoB Nocie peBepcuu
KOYHO-KOCTHOTO Jly4eBOro JIOCKyTa OTMEYanoch peskoe nobnegHe-
HMeE KOXKHOWM YacTh nockyTa. Mpwu Y3 KpoBOTOK NO cocyAam TpaHC-
NAaHTaTa He pernctTpuposanca. B ycnosuax onepauLmoOHHOW LIBbI
6blIM pacnyLUeHbl, OTMeYanca nepernb PeBepPCUPOBAHHON HOXKKU
TPaHCNAaHTaTa Ha 2 CM BblWe Ny4e3anAacTHOro cycrasa. Hanaunuma
Tpomba B MPOCBETe apTepun U BEHbI He OTMeYanoch. Mocne nepe-
MELLEHMA COCYANCTON HOMXKM NOCKYTa B APYroe JIoKe U eé yKpbiThe
BaCKyNApMU3MpPOBaHHOMN ¢acumeit 0TMe4anocb HamoNHeHUe TpaHc-
NAaHTaTa, NAaUMEHT Ha 8 CYTKM Nocne onepaLmu Hbin BbINKUCAH C XO-
POLIMM MCXOLOM.

MpoBeaéH aHanu3 M OCTanbHbIX 6 CAyyaes, rae OTMEYanocb
HapyLwweHWe KpoBoobpalleHne B NepBble Yacbl NOC/E 3aBEPLIEHNS
onepauuun. B aTux HabnogeHUAX AMArHOCTUKa Oblia CBOEBPEMEH-
HOW, N OKa3aHWe HEOTNOXKHbIX MeP ObINIO OCYLLECTBNEHO B TEYEHWE
KOPOTKOro BpeMeHW. AHaNIM3 NOKa3as, YTo B O4HOM Cay4ae, rae 6bin
MCMONb30BaH TbINIbHBIA IOCKYT NpeAnsieyba, HanpAXKEHHaA rema-
TOMa NpuBeNa K CAABNEHUIO apTepun U BeHbl nockyta. MNpu Y340
Hasn4me Tpomba B NPOCBETE COCYA0B He bbl/0 BbisBAEHO. CaHauws
remMaTombl NPUBENA K BPEMEHHOMY Yy4LIEeHUO KpoBoObpaLlLeHus
TPaHCN/1aHTaTa, OAHAKO Ha 3 CYTKM MMenach ABHAA KapTUHa HapyLue-
HMA KPOBOOOPALLEHMS, Ha 6 CYTKM NOCKYT, U3-3a TOTaNbHOTO HEKPO-
33, 6bl1 yaanéH. Bo3MOXKHOM NPUYMHON HEKPO3a ABUIOCH PasBUTUE
HeobpaTUMbIX reMOAMHAMUYECKMX HAPYLLEHWUI U HapyLueHWe nep-
dy3uun B TKaHU TpaHcnaaHTaTa (puc. 1).

B 4 ocTanbHbIX HabNOAEHUAX OTMEYANOCh HapyLLIEHNUE KPOBO-
06palLLeHMA TPAHCNO3MLIMOHHOTO OCEBOTO NaX0BOro I0cKyTa. Cpean
HUX B IBYX CNy4asx NPUUMHOMN CAABNEHMA HOXKM JIOCKYTa ABUAACH
HanpAXEHHaA remaToma, CaHaLMA KOTOPOWM NpMBeNa K yCTpaHeHMIo
OC/IO¥KHEHMSA, YTO 0TOOPAXKEHO Ha puc. 2, 3.

B TpeTbem HabloAEHUN PEBU3UA HOXKKM NOKa3ana, YTo ume-
eTCA CAaBNEeHME M3-33 HATAXKEHUA My Tbl HOXKKM TpaHCMNaHTaTa.
[Mocne cHATUA LWBOB OTMEYaNoCb KPaTKOBPEMEHHOE YyaydylieHue
KPOBOCHabXeHWe TpaHCMAaHTaTa, HO UCXOLOM Nepecasiku ABUACA
HEKpO3 NOoCKyTa. B ueTBEpTOM HabNOAEHMM NO3ULMOHHOE CAaBe-
HUE HOMKM IOCKYTA Y MYUMHbI C M3BLITOUHOWM Maccoi Tena cno-
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blood flow through the graft vessels. The patient was taken to the
operating theatre, and when the sutures were released, kinking
of the reversed graft pedicle 2 cm above the wrist joint was ob-
served. A thrombosis in the lumen of the artery and vein was not
observed. After transferring the flap vascular pedicle to another
bed and covering it with vascularized fascia, blood filling of the
graft was noted. The patient was discharged in satisfactory condi-
tion on the 8th day after the surgery.

The evaluation of the remaining 6 cases was also carried
out, where blood circulation was compromised in the first hours
after the surgery. A timely diagnosis was made in these cases, and
urgent measures were taken quickly. The analysis showed that in
one case where a dorsal forearm flap was used, a tense hema-
toma resulted in compression of the artery and vein of the flap.
Ultrasound examination did not reveal the presence of a throm-
bus in the lumen of the vessels. Hematoma evacuation led to a
temporary improvement in graft blood circulation. However, on
the 3rd day, there were features of circulatory impairment, and
on the 6th day, the flap was removed due to total necrosis. A
possible cause of necrosis was the development of irreversible
hemodynamic derangements and impaired perfusion in the graft
tissue (Fig. 1).

In 4 other cases, the blood circulation compromise in the
transposition axial inguinal flap was observed. In two cases, tense
hematomas compromise flaps with pressure effect and pedicle
thrombosis, and hematoma evacuation led to eliminating the
complication, as shown in Fig. 2, 3.

In the third case, the revision of the flap pedicle showed
that there was compression due to the tension of the sleeve of
the flap pedicle. After removing the sutures, there was a short-
term improvement in the blood supply to the graft, but the trans-
plantation resulted in necrosis of the flap. Finally, in the fourth
case, positional compression of the flap pedicle in an overweight
man contributed to the development of irreversible ischemic
changes in the graft tissue. The latter was removed due to the
development of total necrosis.

An evaluation of contributing factors associated with
complications in the next hours and days after surgery showed
that, in some cases, they were related to technical errors made
during the procedure. At the same time, in other situations,
they developed due to inadequate evaluation of the tissues'
state in the receiving areas. Superimposed infection with sub-
sequent hand abscess and total suppuration of the groin area

Puc. 1 Tpomb603 apmepuu pesepcupo8aHHO20 11y4e8020 A0CKYMa

Fig. 1 Reverse flap radial artery thrombosis
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Puc. 2 BeHo3Haa HedocmamoyHoCmb & pesyssmame cOasneHus
HOXCKU

Puc. 3 KomneHcuposaHHoe KpogoobpaujeHue 0cKyma nocsie omce-
YeHUsA HOXKU

Fig. 2 Venous congestion as a result of the flap pedicle compression

€ob6CTBOBANIO Pa3BUTMIO HEOBPATUMbIX ULIEMUYECKUX HapyLIEeHWUN
B TKaHW TpaHCM/iaHTaTa, NocieaHuit Obin yoanéH vs-3a passutus
TOTaNbHOMO HEKPO3a.

AHanv3 NpuYmH, CNOcobCTBOBABLLMX PA3BUTUIO OC/IOKHEHWI B
6amnKalwme Yacbl U AHKU NOCAe onepaLym, NoKasa, YTo B OAHUX Ha-
61104eHMAX OHM BbIIN CBA3AHBI C TEXHUYECKMMM MOTPELIHOCTAMM,
JONyLWEHHbIMU B XO4e onepauuu, Toraa Kak B APYrux CUTyaLumax
OHW Pa3BUANCH U3-3a HEJOYYETa COCTOAHUA TKaHeW BOCMpPUHUMa-
tolei 30Hbl. MpucoeauHeHve MHbEKLMM U B Nocaesytolwem pas-
BUTME GNErMOHbI KUCTU M TOTaNbHOE HarHOeHWe paHbl LOHOPCKOW
30HbI (NaxoBoW 061acTu) Ha BTOPOI HeAene MOXHO OTHECTU K He-
CBOEBPEMEHHOW [MAarHOCTUKe Pa3BUTUA OCIOXKHEHUA B Baunkaiit-
WM NocneonepaLMoHHbIA Nepuos, KOTOpoe MpPUBENO K notepe
TpaHcnnaHTaTa. KymynaTMBHAA 4acToTa OCNOXKHEHUN rpaduyecku
oTpaeHa Ha puc. 4.

AHann3 NonyYeHHbIX AaHHbIX OTHOCUTENBHO YacTOTbl HEKPO3a
nepecaXXeHHbIX TPAHCMIAHTAaTOB NOKa3asl, YTo B O6LUEN COKHOCTH
No PasHbIM MPUYMHAM MMEN MECTO HEKPO3 9 TPaHCMIAHTaToB, YTo
coctaBuo 5,6% oOT obLiero uncna peBepcMpoBaHHbIX U TPaHCMO-
3WULIMOHHBIX JIOCKYTOB. ECAM BbIMMCAUTL 3TO MOKasaTesb OT 06Lwero
4Mcna UCNOb30BaHHbIX CBODOAHBIX M HECBOOOAHbBIX TPAHCMAaHTa-
T08B (159), TO OH cocTaBnseT 6,9%.

AHaNn3 UMeIOLLUXCA OCNOXKHEHMI NOKA3a, YTO NPAKTUYECKU
OAMHAKOBble MOKasaTenu OblM MOJYYEHbl Kak Npu CcBOOOAHOW,
TaK M HecBobOAHOM TPaHCNO3WULMM KOMMeKca TKaHei. OfHako,
CTOUT OTMETUTb, YTO NPU CPABHEHUW OCNOXKHEHWA MO KOAWUYECTBY
MCNONB30BAHHbIX /IOCKYTOB MOMHO Obl0 0XMAATh Hanbosblumi
NPOLLEHT OC/IOXKHEHUI CPeAM TPAHCMIAHTATOB, UCMO/Ib30BaHHbIX B
csobosHOM Buae. BmecTe ¢ Tem, onTMManbHO BbIGpaHHaA TaKTKKa
¢ y4ETOM 0cObEHHOCTel JOHOPCKOM 30HbI U UCMONb30BaHME UMELD-
LLMXCA BO3MOMHOCTEN CNOCOHCTBOBA/IM NOJTYHEHUIO OTHOCUTENbHO
Y[L0B/IETBOPUTE/NbHBIX PE3YNbTaToB B 0benx rpynnax. Umetowme-
CA OCNOXXHEHMA CO CTOPOHbI NEpeca)eHHbIX B CBOHOAHOM BUAe U
TPAHCMO3ULMOHHbIX JIOCKYTOB BblNK CBA3aHbI CYrybo C TEXHUYECKM-
MM MOrpeLHOCTAMM, JONYLLEHHbIMU B XO4e onepaLum, ocobeHHo-
CTAMM LLOHOPCKMX 30H U Pa3BUTUEM PaHEBOW MHPEKLMM.

CBoeBpeMeHHaA AMArHOCTUKA OC/IOKHEHWUI, BOSHUKAOWMX B
nocneonepaLMoHHOM Nepuoae nocne nepecaskn ayToTpaHcnaaH-
TaToB, C UCMONb30BAaHMEM COBPEMEHHbIX METOLOB MUCCNef0BaHMA,
TaKMX KaK y/IbTPa3ByKoBOW pgonnieporpaduyecknii MOHUTOPUHT,
UPECKOXHAA OKCUMETPUA, TEPMOMETPUA U Ap. CNOCOBCTBYET paH-
Hemy MX BbISIBEHUIO U ycTpaHeHuto [5, 18]. Mpodunaktrka n pas-

Fig. 3 The flap is revascularized after the flap pedicle was dissected

wound (the donor site of the flap) in the second week can be
attributed to an untimely diagnosis of complications in the im-
mediate postoperative period, which led to the loss of the graft.
The cumulative frequency distribution of complication graf is
presented in Fig. 4.

Analysis of the data on the frequency of necrosis of trans-
planted grafts showed that, for various reasons, necrosis of 9
grafts occurred, accounting for 5.6% of the total amount of re-
verse and transposition flaps. Of total free and pedicled flaps
(159), the percentage was 6.9%.

An analysis of the complications showed that almost the
same results were obtained with free and pedicled flaps transpo-
sition of the tissue complex. However, it should be noted that the
highest percentage of free flap complications could be expected,
given the number of used flaps. However, the appropriate tactics
selection and assessment of the donor site states, as well as the
effective use of available facilities, contributed to obtaining rel-
atively satisfactory results in both groups. The complications in
free and transposition grafting were associated with technical er-
rors during repair, the state of the donor site, and superimposed
wound infection.

Puc. 4 Yacmoma ocnoxcHeHull y nayueHmos ¢ Nocnedcmeuamu mpasm
sepxHeli KoHeYyHocmu
Fig. 4 Cumulative frequency of complications in patients with the upper
limb injuries sequelae
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paboTka MmeponpuATAI NPW NOABAEHUU PAHHUX NPU3HAKOB OC/IONK-
HEHWI CrnocobCTBYIOT CHUMKEHWIO MPOLIEHTA FPO3HbIX OC/IOMHEHUN,
TaKMUX KaK THOMHO-CenTUYEecKaa MHPeKLMa, TPoMbo3 ¢ notepei Nno-
CKyTa B paHHeM Mepuoge nocne onepauyu, a Takke NocnescTBuin
3TUX OCNOXKHEHWIA B OTAANEHHOM Nepuoge HabnwgeHusa [16, 20].

Takum 06pa3om, BbllenpuBeLEHHbIE AaHHbIE ABAAIOTCA CBU-
[leTeNbCTBOM TOr0, YTO afleKBaTHbIN AMHAMMUYECKUI KOHTPONb 3a
nepecaXeHHbIMU TPAHCMIAHTaTOB ABAAETCA OCHOBHbIM aCMEKTOM
nocneonepaLMoHHOro BefeHUs 60NbHbIX B 6AMMKaMLLIME Yacbl U AHK
nocne BMmelatenbcTBa. CBOeBpeMeHHOe pacno3HaBaHWe OCTPOro
HapyLleHna KpoBOOOpaLLeHUs Ha OCHOBE OOBEKTMBHbIX AaHHbIX C
LWMPOKMM MCMONb30BaHMEM BO3MOMKHOCTEN COBPEMEHHOM AMArHO-
CTUYECcKOM annapatypbl (B YacTHOCTH, novacoBoro Y3l KoHTpons
MOPTaTMBHBIMM annapaTamMn) HAMHOTO 06/1erYM0 Hally 3aaavy oT-
HOCUTENbHO CTeNeHW KPOBOCHabXeHNA TpaHcnaHTaToB. Ha ocHoBe
MOJTy4eHHbIX AaHHbIX BblAM NPEANPUHATEI HEO6XOAUMbIE Mepbl AN
NPOGUNAKTUKMU U YCTPAHEHUA PAa3INYHbIX OCOXKHEHUM, TEM CaMbIM,
YA4AN0Cb A0CTUYb NPUMKMBAEHMA TpaHcnnaHtatos B 93,1% cayda-
eB. BmecTe ¢ Tem, YY4ET MMEIOLMXCA USMEHEHWUIA B TPAHCMNNAHTATE,
NOATBEPKAEHHBIX AOMNONHUTENbHBIMU METOJAMMU AMArHOCTUKK U
CpaBHEHWE WX C HAXOAKOM NPU HEOTNIOKHON NOBTOPHOW onepaLuy,
MO3BO/IW/ HAaM CUCTEMATU3MPOBATb U aHaNU3MPOBaATb Hanbonee Ya-
CTO BO3HMKAMOLLME OWMNOKN U OCNOKHEHUA U, TEM CaMblM, NPesoT-
BPaTWTb UX Pa3BUTME B NOCAeSyOWMX HabntogeHWAxX. Ha ocHoBe no-
JIYYEHHbIX AaHHbIX OblAW OnpeseneHbl NPUYUHBI Pa3BUTUA OCTPOrO
HapyLLeHnA KpoBoobpalLLeHNA NepecaXKeHHOro KOMMIEKCa TKaHew ¢
NPOrHO3MPOBAHWEM MUCXOAA ONepaLmn.

3AKNIOMEHUE

CBoeBpeMeHHas AMarHOCTUKa OCNIOKHEHWUI Ha OCHOBE KAWUHW-
YECKUX JaHHbIX U AaHHbIX AONONHUTENbHBIX METOLOB UCCNe0BaHUA
cnocobcTBOBaNM CBOEBPEMEHHOMY NPOBEAEHWIO KOMMAEKCA KOH-
CepBaTUBHbIX MEPONPUATUIA UK BbINOJHEHWUIO PEBU3UOHHON one-
paLyMn, 4TO NOMOMN0 AOCTUYL NPUNKMBAEHUA NepecaXKeHHbIX ayTo-
TpaHcnnaHTaTos B 93,1% cnyyaes. BaxkHbIMUW pe3ynbTaTamu ABUANUCH
afeKBaTHOE BOCCTaHOBAEHME OYHKLMM KOHEYHOCTH, YKOpoueHue
CPOKOB peabunuTauum 1 BO3BPALLEHMA NALMEHTOB K 0DbIYHOM TPY-
[l0BOV eATeNIbHOCTM B paHHWEe CPOKK NOC/e onepaLmu.

Timely diagnosis of postoperative autograft complications
using modern techniques, including ultrasound Doppler monitor-
ing, percutaneous oximetry assessment, temperature monitor-
ing, etc., contribute to the early detection of the complications
and their elimination [5, 18]. Furthermore, prevention and timely
management of complications at an early stage may prevent se-
vere complications, such as purulent infections, thrombosis with
flap loss in the early postoperative period, and long-term health
sequelae [16, 20].

Thus, the above data suggest that appropriate monitoring of
transplanted grafts is essential in the postoperative management
of patients in the next hours and days after surgery. Timely detec-
tion of acute circulatory compromise based on objective data by
effectively using modern diagnostic options (in particular, hour-
ly monitoring with point-of-care-ultrasound (POCUS) devices)
greatly facilitated the assessment of graft blood flow. Based on
the data obtained, the necessary measures were taken to prevent
and eliminate various complications, which allowed for achieving
engraftment in 93.1% of cases. At the same time, considering the
existing changes in the graft, confirmed by additional diagnostic
methods and comparing them with the findings during emergen-
cy reoperation, allowed us to systematize and analyze data on the
most common errors and complications and, thereby, prevent
their development in the future. Based on the data, the causes of
acute circulatory compromise of the transplanted tissue complex
were identified with the prediction of the surgical outcome.

CONCLUSION

Timely diagnosis of complications based on clinical and sup-
plementary investigation results data facilitated effective conser-
vative treatment or revision surgery, helping to achieve engraft-
ment of transplanted autografts in 93.1% of cases. Good surgical
outcomes included restoring limb function, shortening patients'
rehabilitation period, and resuming regular work activities in the
early stages of recovery from surgery.
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OCOBEHHOCTU KAMHUKO-AHAMHECTUYECKIMX AAHHBIX U1 POAb
CEHCUBUAU3ALVU K PECIIMPATOPHBIM A/AAEPTEHAM Y AETEN C
ATOIINMYECKOM BPOHXUA/ABHOM ACTMOM

P.M. PAVI3YAAVHA, P.P. TAOYPOBA, B.B. BUKTOPOB

Kadeapa dakyabTeTckoit meanmaTpun ¢ KypcaMmu eAuaTpuy, HEOHaTOAOTUHU U CUMY AAIMOHHBIM 1eHTpoM VIATIO, Bamkupcknii rocyjapCTBeHHbIN MeAUIIAH-
CKUI YHUBEPCUTET, Y(l)a, PeCHyGAI/IKa bamkopTrocran, Poccniickas Peaeparius

Lienb: NnpoBecTv aHanu3 npodunsa CeHCMbUAN3aLMM K PECNMPATOPHbIM asJiepreHam y AeTel C aTonuMyeckoit BpoHxmanbHol actmoi (BA), nposkusato-
Lwux B I. Yde B CONOCTaBAEHUMN C OCHOBHBIMU aHAMHECTUHYECKMMM U KNMHUYECKUMU AaHHBIMU.

Martepuan n metoapl: 1ccnefoBaHWe NPOBOAUIOCH B ABa 3Tana, rae, HapAAy € OBLWeEeKAMHUYECKUMU MeTogamu 06cneaoBaHNs, OcyLLecTBAANACh
cneunduyeckan annepronornyeckans AmMarHocTuka. Ha | atane nposefeHo CKPUHWHIOBOE anneprotecTuposaHne 121 nmauueHTy ¢ avarHosom BA B
Bo3pacTe oT 6 neT o 17 net 11 mecaues 29 AHEN ¢ NPUMEHEHMEM CMECU PECMMPATOPHbIX a/I/IEPreHOB C Lie/bio BbifiBNeHWA cneunduyeckmx IgE 8
CbIBOPOTKEe KpoBu. Ha Il aTan uccnegosaHua 6bino otobpaHo 114 aeteit ¢ BepudULMPOBaHHLIM AMArHO30M aTonuyeckan bA ¢ ceHcnbunmsaumeit K
PecnupaTopHbIM annepreHam, 7 NauMeHToB Bbln UCKAIOYEHbI U3 UCCIef0BaHUA MO NPUYMHE HECOOTBETCTBUA ero Kputepuam. Ha Il stane wccne-
[0BaHUA BblI0 NPOBEAEHO annepreH-KOMMOHEHTHOE TECTUPOBAHME C onpeseneHnem mosekyn cneunduyeckux IgE B CbIBOPOTKE KPOBU METOLOM
HenpaMor UMMYHODIHOOPECLIEHLIMM HA TPEXMEPHOI NopucToi TBEpaoi dase (ImmunoCAP® 250, Phadia) c onpeseneHnem ceHcMbunmnsaumm K an-
nepreHam 1 NoslydyeHMem JaHHbIX C yKazaHMeM KOHLUEeHTpaLuu IgE no Kaxxaomy annepreHy B OTAE/IbHOCTU C NOCAeAytoLLel OLEeHKoM crekTpa npoduna
CeHCMbUM3aLMY K PECNMPATOPHBIM annepreHam y AeTeit ¢ atonuyeckon BA.

Pe3ynbTatbl: BbIABAEHO, 4TO ¥ 89 NaumeHToB (78%) 0TMeYanoch Haimuyme OLHOTO UM HECKONBbKUX MPOSABEHMUI aTONUK U CONYTCTBYHOLLEH Komopbua-
HOVi MaToNOTMK B aHaMHe3e Ha NepBOM FOfly XKU3HU U B MepUoje PaHHero AeTCTBa; NpyW OLLEHKe aHaMHECTUYECKUX AaHHbIX ¥ 73 aeTelt (64%) bbina
BblSiB/IEHA OTAMOLWEHHAA HAaCNeACTBEHHOCTb MO afepruiecknum 3abonesaHnamM 1 bA, yale No MaTePUHCKON AMHUKM y 46 aeTeit (63%); Npu 3TOM Yalle
BCEro Hac/NeACTBEHHOCTb OTAroweHa no bA —y 21 pebéHka (46%); y Bcex 114 nauuneHTos (100%) Mmenuch faHHbIe 33 KAMHUYECKWE NPOABAEHNSA BPOH-
X00BCTPYKLMM U TMNeppeakTUBHOCTU AblXaTe/IbHbIX MyTel B pe3ynbTaTe BO3AENCTBUA anaepreHoB, He6NaronpUATHbIX TPUITEPHBIX U UHAYKTOPHbIX
HaKTOPOB OKpY:KaloOLLEN CPesbl U IKONOTUYECKOTO MUKPOOKPYKEHWA. Mo pesy/ibTaTam NPOBEAEHHOIO Ha | 3Tane CKPUHWMHIOBOTO aneproTecTMpoBa-
HUA BbIABNEHO, uTO Yalle y 40 aeteii (35%) onpeaensancsa nosbiweHHbIN (Il Knacc) ypoBeHb ceHenbuamnsaumu. Mpu oLeHKe NoayYeHHbIX AaHHbIX |1
3Tana uccneaoBaHua bbiio BbiABIEHO, 4TO y 81 NauuneHToB (71%) oTmevanacb NosMBaneHTHas ceHcMbunmsauma. Hanbonee yacTo y geteit npu atonu-
ueckoit BA cpeay nbinbLEBbIX annepreHoB onpeaensnach ceHcmbunusaums K 6epése bopogasuatoii (Betula verrucosa) (t3).

3ak/Ilo4eHne: COBPEMEHHbBIE JMAarHOCTUYECKME BO3SMOXHOCTH MO NMOWCKY U MAEHTUUKALIMK CeHeMbuamsaumm y aeTel ¢ atonuyeckoit bA nossonaioT
3pbeKTUBHO 1M CBOEBPEMEHHO ONpesensaThb Y KaxmA0ro nauueHTa NpUYMHHO-3HaYMMble SHAOTEHHbIe U 3K30reHHble GaKTopbl, N0A06paTh PaLMOHab-
HYI0 M MaKCMManbHO AnddepeHLMpPoBaHHYIO hapmaKoTepanuio ¢ BO3MOXKHOCTbIO MPOrHO3MPOBAHUA OTBETA, AMHAMUKM TEHEHUA; ONTUMMU3ALIUK OM-
arHOCTUKK; cnocoboB NPoduNaKTUKK 1 peabuantauuu.

KnioueBble cnosa: 6poHxuaneHas acmma, 0emu, ceHcubunau3ayusa, amonu4eckuli peHomurn, pecrnupamopHsle asepeeHsl, UH2AAAYUOHHbIE 2H0KO-
KopmuKocmepoudel

Ona uutuposanua: daiisynnuHa PM, fadyposa PP, Buktopos BB. OCOBEHHOCTU KAMHWUKO-aHAMHECTUYECKUX AaHHbIX U POJIb CEHCUBUAM3ALMM K pecnupa-
TOPHbIM afIepreHam y AeTei ¢ aTonuyeckoi BpoHXManbHOM acTMol. BecmHuk AsuyeHHbl. 2023;25(1):129-39. https://doi.org/10.25005/2074-0581-2023-25-

1-129-139

CLINICAL AND ANAMNESTIC PATTERN AND SENSITIZATION TO
AEROALLERGENS IN CHILDREN WITH ATOPIC BRONCHIAL ASTHMA

R.M. FAYZULLINA, R.R. GAFUROVA, V.V. VIKTOROV

Department of Faculty Pediatrics with Courses in Pediatrics, Neonatology and Simulation Center IDPO, Bashkir State Medical University, Ufa, Republic of
Bashkortostan, Russian Federation

Objective: To analyze the profile of sensitization to airborne allergens in children with atopic bronchial asthma (BA) residing in Ufa referring to the
main anamnestic and clinical data.

Methods: The study was carried out in two phases and included general clinical examination along with specific allergy tests. In the 1% phase, allergy
screening of 121 BA patients aged from 6 years to 17 years 11 months 29 days using a panel of respiratory allergens for detection of serum specific
IgE was conducted. In the 2nd phase of the study, 114 children with a verified diagnosis of atopic BA with were selected based on sensitization to
the respiratory allergens, while the remaining 7 patients were excluded from the study based on the exclusion criteria. In the 2" phase of the study,
allergen sensitization was evaluated by serum specific IgE levels determined by indirect immunofluorescence on a three-dimensional porous solid
phase (ImmunoCAP® 250, Phadia). The obtained data were used for subsequent assessment of respiratory allergens sensitization profiles in children
with atopic BA.
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Results: Manifestations of atopy and concomitant pathology at an early age were revealed in 89 patients (78%). In 73 children (64%) anamnestic data
analysis revealed a family history of allergic diseases and BA, which was more often on the mother’s side (46 children, 63%); among them, the most
common was a family history of BA (21 children, 46%). All 114 patients had clinical manifestations of bronchial obstruction and hyperreactivity as a
result of the allergen exposure, and the influence of adverse environmental triggers and ecological microenvironment. The results of the allergen
screening in the 1st phase of the study showed that more commonly Class Il sensitization (increased level) was determined in the patients enrolled
(40 children, 35%). The data from the 2nd phase of the study revealed polyvalent sensitization in 81 patients (71%). Among the pollen allergens, most
commonly children with atopic BA showed sensitization to warty birch (Betula verrucosa) (t3).

Conclusion: Modern diagnostic facilities allow to search and identify allergen sensitization in children with atopic BA, effectively and timely determining
causal and exogenous factors for every patient, choosing rationale and most differentiated pharmacotherapy with a response and course prediction,
optimization of diagnostics, prevention, and rehabilitation.

Keywords: Bronchial asthma, children, sensitization, atopic phenotype, respiratory allergens, inhaled glucocorticoids

For citation: Fayzullina RM, Gafurova RR, Viktorov VV. Osobennosti kliniko-anamnesticheskikh dannykh i rol’ sensibilizatsii k respiratornym allergenam u detey s
atopicheskoy bronkhial'noy astmoy [Clinical and anamnestic pattern and sensitization to aeroallergens in children with atopic bronchial asthma]. Vestnik Avitsenny

[Avicenna Bulletin]. 2023;25(1):129-39. https://doi.org/10.25005/2074-0581-2023-25-1-129-139

BBEAEHUE

Mo faHHbIM BcemupHoii opraHusaLmm 34paBooxpaHenus (BO3)
Ha MPOTAXeHUM MHorux net bA 3aHMMaeT Begyllee MecTo B mupe
cpean XPOHWYECKOW MaToNOTMM OPraHoB AbIXaTeNbHOM CUCTEMBI
HeuHdEeKUMOHHOM aTnonormmn [1]. BA — 310 3abonesaHue, KoTopoe
BCTPEYAeTCA BO BCEX CTPaHax, He3aBWCUMO OT YPOBHA WX AOXOA0B U
pa3BUTMA, NPeACTaBAfeT coboM rMoBaNbHYIO MELNLMHCKYIO M COLM-
aNbHO-3KOHOMMYecKylo npobnemy, Kotopasa obycnosneHa Bapua-
6e/bHOCTbIO TAXKECTU U TedeHMn 3aboneBaHus, €€ BbICOKUMM MOKa-
3aTeNAMM pPacnpocTpaHEHHOCTH, 3aboneBaemocT, MHBaAMAM3ALMM
W CMEPTHOCTM, KaK Cpeau AeTel, Tak U Cpeay B3pOoCaoro HaceneHus
[2, 3]. YcTaHoBNEHO, UTO BA C aebrotom B AeTckom Bo3pacTe B 71 %
C/ly4yaeB COXPAHAETCA BO B3POC/OM BO3PacTe, YTo TpebyeT usyyeHus
BCEX e€ acneKToB, KaK B TepaneBTUYECKOW, TaK U B NeanaTpuyeckoi
npakTuke [4].

CornacHo pesynbTaTaM 3MNUAEMUONOMUYECKUX WCCNEeL0BaHMI
OTMEYAEeTCA CTOMKasa MMUPOBasA TEHAEHUMA HapacTaHUA YMCNEHHOCTH
3aboneswux BA. Tak, B HacTosLLee BpeMA NaTonornel cTpagaet oKko-
N0 360 maH YenoBekK, U He UCKAYeHO, 4To K 2025 roay Konmyectso
60nbHbIX yBEAMUMTCA Ao 400 MaH. B Poccum no JaHHbIM, OCHOBaH-
HbIM Ha pesy/ibTaTax NPOBeAEHHbIX UccaeaoBaHni MexpervoHans-
HOM 0bLecTBEHHOW oOpraHu3aumelnt «Poccuiickoe pecnupaTopHoe
obLwecTBo», 3abonesaemocTtb BA BapbupyeT oT 2,6 % no 20%; pac-
NPOCTPaHEHHOCTb NATONOMMK CPeAM B3POC/bIX COCTaBAAET OT 5,6% L0
7,3%, cpeay peteid — ot 5,6% po 12,1% [5].

BA ABNAETCA CNOMHBIM TeTePOreHHbIM U MynbTUdaKTOpPUab-
HbIM 3a60N1eBaHNeM, Pa3BUTUE KOTOPOTO 0BYC/IOBNIEHO rEHETUYECKO
npespacnoNoKeHHOCTbIO NauueHTa K GOpMMPOBaHUIO NATONOMK, a
peanusauma maHndecTaLum — BO3AENCTBUEM BHELLUHUX (3K30T€HHbIX)
dakTopoB [6]. leTeporeHHOCTb 3aboneBaHWa 0bycnosneHa ocobeH-
HOCTbIO MATOTEHETUYECKUX MEXaHM3MOB PA3BUTUA PA3/IMYHbIX Bapu-
QHTOB TEYEHUA NaTONOMNK, @ TaKXkKe BapnMabenbHOCTbIO KIMHUYECKON
KapTWHbl. HecMOTPA Ha 3HauMTe/IbHbIE YCrexu No BEAEHMIO NaLMeH-
108 ¢ BA, pocTurHytble 6narogapa NPOBOAMMBIM WUCCNELOBAHMAM,
a TaKXKe BHEAPEHUIO B KAMHWUYECKYID MPAKTUKY MEXAYHAPOAHbIX U
HaLMOHANbHbIX PEKOMEHZALMN, TakUX Kak «[nobanbHas MHULMATH-
Ba no bopbbe ¢ actmoit» (Global Initiative for Asthma — GINA), mex-
ZyHapoaHble pekomeHgaumm no BA y aeteit — PRACTALL (Practical
Allergy), KnMHWYECKME peKoMeHpauun «BpoHxmanbHas actman, y
4acT NaLMEHTOB, NONYYAKOLLMX TEPANUIO, OTCYTCTBYET KOHTPOAb HaA,
3aboneBaHMeM, YTO BCEra MOBbLILAET PUCK Pa3BUTUA 0BOCTpeHUs,
dopmunpoBaHUA TAKENON HEKOHTpOMpyeMolt BA 1, B cBoo oyepesb,
CEepPbE3HO YXYALIAEeT KauecTBO KU3HU NALMEHTA U, B pALE C/yyaes,
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INTRODUCTION

According to the World Health Organization (WHO), for
many years, BA occupies a leading place in the world among the
chronic pathology of the respiratory system of non-infectious
etiology [1]. BA is common for all countries, regardless of their
level of income and development, and it is a global medical and
socio-economic problem due to the variability of the severity of
its course, high prevalence and incidence, high level of disability
and mortality both among children and adults [2, 3]. It was estab-
lished that if BA starts in childhood, in 71% of cases it will be sus-
tained in adulthood, which requires the study of all its aspects,
both in therapeutic and pediatric practice [4].

According to the results of epidemiological studies, the inci-
dence of BA in the world is continuously increasing. Thus, at pres-
ent, about 360 million people suffer from BA, and by 2025 the
number of patients is likely to increase to 400 million. In Russia,
according to the results of the studies of the Russian respirato-
ry society, which is a national public organization, the incidence
of BA varies from 2.6% to 20%; the prevalence of this pathology
among adults is from 5.6% to 7.3%, and among children — from
5.6% to 12.1% [5].

BA is a complex heterogeneous and multifactorial pathol-
ogy, the development of which is due to the genetic predispo-
sition of the patient to this disease, while its manifestations de-
pend on external (exogenous) factors [6]. The heterogeneity of
the disease is due to the diverse pathogenetic mechanisms of
its various forms, as well as the variability of its clinical picture.
Despite significant successes in the management of patients
with BA due to continuous research, the introduction of interna-
tional and national recommendations (Global Initiative for Asth-
ma — GINA), international recommendations for children with
BA — PRACTALL (Practical Allergy), and clinical recommendations
“Bronchial Asthma”, some patients receive therapy without the
control over the course of the disease, which always increases
the risk of exacerbation, development of severe uncontrolled
BA and, as a result, considerably deteriorates the quality of pa-
tients’ life. In some cases, it leads to adverse outcomes [7]. The
modern concept of management of patients with BA is aimed at
a deep analysis of the factors responsible for the development,
progression of the disease, and its exacerbations, taking into ac-
count the clinical and biological phenotypes of the pathology,
which are a result of the crosstalk of genetic and environmental
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NPUBOAMT K HebnaronpmaTHbIM eé ncxogam [7]. CerogHs coBpemeH-
Has KoHUenuua sefeHWA naumeHToB ¢ BA HanpaeneHa Ha ry6oKuit
aHanu3 GpaKTopoB, OTBETCTBEHHbIX 33 POPMMPOBAHME, NPOrPeccmpo-
BaHWe 3a601eBaHNA U pa3BUTUE 0BOCTPEHMI C YYETOM KIMHUYECKUX
1 buonornyecknx GeHOTUNOB NaTONOMMM, KOTOpble MPeACTaBAAIT
coboVi COBOKYNHOCTb XapaKTePUCTUK OpraHu3Ma, chopMMPOBaHHbIX
B pe3y/ibTaTe B3aMMOZJENCTBUA reHeTUYecknx GaKkTopoB M GpaKTopos
OKpyKatoLweit cpeapl [8, 9]. BblaeneHue v onpeaeneHne peHoTUnNm-
yeckux ocobeHHocTel BA N03BOAWT NPOBECTU OLLEHKY NaToreHesa 3a-
60/1eBaHMA, Nofo6PaTb PALMOHANBHYIO U MaKCUManbHO AnddepeH-
LMpOBaHHyIo hapMaKoTePanuio C BO3MOXHOCTbIO MPOrHO3MPOBaHUA
0TBETA, AMHAMUKM TeYEHWs; ONTUMMU3ALMM AMArHOCTUKK; cnocobos
NpodUNaKTUKN U peabunutaumm, OCHOBbIBAACh HA NPUHLMNAX nep-
COHANM3UPOBaHHOW MeAMLMHbI C YYETOM BbIABAEHHbIX (peHOTUNoB
3aboneBaHusA M MHAMBUAYaNbHbIX 0cObeHHoCTel naumeHTa [10].

Ha cerofHAWHWA AeHb reTeporeHHOCTb KAMHUKO-NATOreHeTH-
yeckmx BapuaHToB BA oTpaeHa B coBpemMeHHOW Knaccudukaumm eé
$eHOTMNOB B MeXAyHApPOAHOM cornacuTenbHom aokymenTe GINA,
denepanbHbIX KIMHUYECKUX PEKOMEeHAAUMAX «BpoHxXuanbHas acTman
(2021), no maHHbIM KOTOPbIX B HACTOALLEE BPEMA BbIAENAIOT CNeayto-
LLMe KNMHUYeCKne GpeHoTUnbl BA: annepruyeckasn (aTonuyeckas), Heas-
nepriyeckas, BA ¢ nosgHum febrotom, BA ¢ UKCHpPOBaHHOM 0BCTPYK-
LmeW abIxaTenbHbIX NyTel, BA ¢ oXupeHuem, TpyaHas ans nedenus bA,
a Takxe Taxkénan BA [8, 10]. Yto KacaeTca aeTei, TO COMMACHO AaHHbIM
MHOFOUYMCNEHHbIX UCCNEA0BAHUIA U PErMaMeHTUPYIOLLMX JOKYMEHTOB,
HecMoTpA Ha pasHoobpasve ¢eHOTUNOB BA, MMEHHO aTonMYeckuii
(IgE-onocpenoBaHHbIN) deHoTMN ABAsAETCA Hanbonee PacnPOCTPAHEH-
HbIM B NeaMaTpum u coctaenset bonee 80% cayyaes aetckol BA, xa-
paKTepu3yeTCA PaHHUM LeBOTOM KAMHUYECKMX NPOABAEHUI 3abone-
BaHWA, Ha/IMYMEM APYrov aNNepruyeckoii NaTtoNorMm y naumeHTa uim
POACTBEHHMKOB, @ TaKMKe XOPOLLMM OTBETOM Ha NPOBOAUMYIO TEPaNuIo
MHaNALMOHHbBIMM FIOKOKOpTUKOCcTeponaamm (MrKC) [11].

OpHuM 13 KntoueBbix GakTopos pa3suTuA BA y aeTein asnaetca
OTATOLEHHOCTb NO aToNuK. TaK, €€ Hannumne yBeaM4MBaET PUCKKN pas-
BUTWA Natonornm B 3-4 pasa. CNekTp annepreHos, BAnsAoWmX Ha Gop-
MMpOBaHUWe aTonunueckoi bA, pasHoobpaseH, 1, COrnacHO MMEetoLUM-
CA A@aHHbIM, BUA, CEHCMBUN3ALMUN MOXKET BAMATL Ha MaHUbecTaLmio,
TEUEHWE U TAXKECTb BA, UTO, TEM CaMbIM, YCIOXKHAET UHTEPNPETALIMIO
NPUYUHHO-3HAUMMOTO annepreHa. Hambonee pacnpocTpaHEHHbIM
BHELHUM MPUYMHHO-3HAUMMbBIM BAKTOPOM, MMEIOWMM BAUAHUE
Ha ¢opmupoBaHue BA y aeTei, ABNAETCA BO3AEWCTBME aspoansiep-
reHoB (BbITOBbIX, 3NMAEPMAsIbHBIX, MbIJbLEBLIX M TPUMOKOBbIX) [12].
CornacHo 3nuAeMWONOrMYecKMM AaHHbIM, 33 NocnefHee AeCATU-
NeTvie YBEAMUYUAOCh KOIMYECTBO MaLMEeHTOB € aTonnueckon bA, ceH-
CMBMNU3MPOBAHHDIX K assiepreHam AOMalLHel nbiav. Hecmotps Ha
CBOKD MHOFOKOMMOHEHTHOCTb, OCHOBHBIMU CEHCUOWUANZUPYHOLLUMM
cBoiicTBamu 061aaatoT BxoasLLMe B €€ coCTaB Kaely-nuporndoi: D.
pteronyssinus (33%) v D. farinae (27%)); oTme4aeTca pacnpocTpaHeH-
HOCTb CEHCMBbUNM3aLMM K NblNbLe AepeBbes (39%), copHbIx (23%) u
371aK0BbIX (22%) TpaB, a TaK:Ke CeHCMbUN3aLMeNt K aNUaepManbHbIM
annepreHam, Npexae BCero, WepcTu KOwWKKM (28%) u cobaku (22%),
4TO CBA3AHO C YBENINYEHMEM KONMYECTBA AOMALLHUX XKUBOTHBIX, KaK B
Pa3BUTbIX U PA3BUBAIOLLMXCA CTPAHAX. TaK, Ha CErOAHALIHWIA AeHb Mo
KONMYeCTBY AOMALLHUX KoweK Poccusa 3aHMMaeT TpeTbe mecTo [13].
0OcobeHHOCTM CeHCUBMAN3ALLUM K KOLLKE B TOM, YTO OHa MOXET BbifiB-
NATLCA AaXe Y TeX AeTel, Y KOTOPbIX B OME He XKMBET fOMALLHee K-
BOTHOE, YTO CBA3AHHO C MAaCCMBHbIM NEePEHOCOM ajiiepreHa U3 JOMOB,
rae oHa NpoXuBaeT. AnnepreHbl KOLWKW MOFYT A/IUTENIbHO NepcUcTU-
poBaTb U PacNpPOCTPAHATLCA, NPU 3TOM Aaxke NOcae YAEHUA KUBOT-
HOrO V3 KBApTMPbI €€ afnepreHbl B BO3AYLIHOM cpese onpeaensoTcs
OT HECKOJIbKUX HefleNlb U 10 HECKOIbKMUX MecALLEB. AnnepreHbl MmoryT

factors [8, 9]. The allocation and determination of phenotypic
characteristics of the BA will allow an assessment of the patho-
genesis of the disease, the choice of a rational and fully differ-
entiated pharmacotherapy with the possibility of predicting the
response and the course of the disease, diagnostic optimization;
prevention, and rehabilitation, based on the principles of per-
sonalized medicine, taking into account the identified pheno-
types of the pathology and the individual characteristics of the
patient [10].

To date, the heterogeneity of clinical and pathogenet-
ic variants of BA is reflected in the modern classification of its
phenotypes in the GINA documents, the national clinical recom-
mendations “Bronchial Asthma” (2021), according to which the
following clinical phenotypes of BA are currently recognized: al-
lergic (atopic), non-allergic, BA with a late debut, BA with a fixed
respiratory tract obstruction, BA with obesity, BA difficult for the
treatment, and a heavy BA [8, 10]. As for children, according to
numerous studies and regulatory documents, despite the variety
of BA phenotypes, most often they show an atopic (IgE-mediat-
ed) phenotype (more than 80% of cases of children's BA), which
is characterized by the early debut of the clinical manifestations
of the disease, the presence of another allergic pathology in a pa-
tient or relatives, as well as a good response to the therapy with
inhaled glucocorticoids (ICS) [11].

One of the key factors in the development of BA in children
is atopy which causes a 3-4-fold increase in the risks of the devel-
opment of this pathology. The range of allergens affecting the de-
velopment of atopic BA is broad, and, according to the available
data, the sensitization type can affect the manifestations, course,
and severity of the BA, which, thereby, complicates the identi-
fication of a causal allergen. The most common external causal
factor that has an impact on the development of BA in children is
an aeroallergen (house, epidermal, pollen, and fungal) [12]. Ac-
cording to epidemiological data, over the past decade, the num-
ber of patients with atopic BA, sensitized to allergens of house
dust, has increased; despite its multicomponent nature, the main
sensitizing properties are found in the pyroglyph mites: D. ptero-
nyssinus (33%) and D. farinae (27%). Sensitization to the pollen
of trees (39%), weeds (23%), and cereal (22%) is also common.
Prevalence of sensitization to epidermal allergens, primarily, an-
imal fur is also increasing (cat — 28%, dog — 22%) in both devel-
oping and developed countries due to the growing number of
pets in them. Today, by the number of domestic cats, Russia ranks
third [13]. Sensitization to the cat fur may be seen even in chil-
dren residing in houses without cats, which is associated with the
passive transfer of an allergen from the houses where pets stay.
Even after removing the cat from the house its allergens in the
air may persist there from several weeks to several months and
spread. Allergens may be present in the urine, saliva, sweat, and
sebaceous glands secretions, sluffed off epithelia, they can easi-
ly adhere to animal fur and quickly spread indoors. It should be
noted that, along with monosensitization, a significant number of
patients with atopic BA display combined sensitization to a set of
allergens which is associated with adverse environmental factors
including ecological microenvironment [14, 15].

Timely diagnosis of the atopic phenotype of the BA in pediat-
ric practice is of primary importance. Firstly, the early identification
of the allergen will allow the patient to create a hypoallergenic en-
vironment and, thereby, reduce the risks of exacerbation and pro-
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HaXoAMUTbLCA B MOYE, C/IFOHE, B NPOAYKTaX NOTOBbIX U CaNbHbIX KENés,
CNYLLEHHOM 3MUTEINM, MOTYT JIETKO NPUAWMATD K LLIEPCTU KUBOTHBbIX,
6narogapsa Yemy HbICTPO PACMPOCTPAHATLCA B NOMeLLeHMAX. Heobxo-
OMMO OTMETUTb, YTO, HAaPAZY C MOHOCEHCUBWAM3ALMEN, Y 3HAUUTENb-
HOW 4acTM MauMeHTOB C aTtonuyeckoh BA BcTpeuyaeTcA coueTaHHas
CeHcMbunm3auma K KoMBUHaLMK annepreHoB 1 CBA3aHA C BAUAHUEM
HebnaronpuaATHbIX GaKTOPOB OKPYKAtOLLEN cpedpbl U IKONO0TMYECKOro
MUKPOOKpPY:KeHus [14, 15].

[unarHoctka atonuyeckoro ¢eHoTuna BA B negmaTpuyeckom
NPaKTUKe LOMKHA MPOBOAMTLCA CBOEBPEMEHHO. Tak, paHHee BblisB-
JIEHVE CEHCMBUNM3UPYIOLLETO areHTa, BO-NepPBbIX, N03BOAUT chopmMu-
poBaTb MMNoaNNepreHHylo cpeay NauueHTy W, Tem CamblM, CHU3UTb
puckn obocTpeHns u nporpeccMposaHua 3abonesaHwus, BO-BTOPbIX,
No3BO/NWT ONPeAEUTb BO3MOXKHOCTY NPOBEAEHWA NaTOreHeTUYeCKo
anneprex-cneunduyeckon ummyHotepanum (ACUT) ¢ uenbto npe-
[A0TBpaLleHna GOPMMPOBAHNUSA MHOMKECTBEHHOW CEHCUbUAM3aLMK U
pa3BUTUA TAKENDbIX Gopm BA, a TakKe BbIBUTb JIATEHTHYHO CEHCUOU-
nmsaumio [16].

[JuarHoctvka AomkHa ObiTb HanpaBaeHa Ha TOYHYIO MHTepnpe-
TaumMio ¥ BepuOUKaLMIO CNEKTpPa MPUYMHHO-3HAYMMBbIX (aKTopoB
ceHcMbunmsaumm, B NepByto ovepesb, Ha OCHOBAHUM OLLEHKM KIUHU-
Ko-nabopaTopHOro ¢eHOTUNMPOBAHMA: OLEHKA Kanob, TwaTenbHo
COBpaHHbIX aHAMHECTUYECKUX aHHbIX C LEe/blo YCTaHOBAEHUA NpU-
YMHHO-3HAUMMbIX a/IEPreHoB U JaNbHEMNLLEro ONpeaeneHus CeHCu-
6unM3aLuMM K HUM 61arogaps BO3MOMKHOCTAM aNfeprogmarHoCTUKm
no npuHumMny «top-down approach»/«ceepxy BHM3» (OLEHKA KAUHU-
YECKMX CUMMNTOMOB —> BbIfiBNEHME MPUUYMHHO-3HAYMMOTO aniepreHa
-> NpoBeJeHVe aNNeproTecTMPoBaHUA: CKPUHUHT cneumduyeckux IgE
B CbIBOPOTKE KPOBU M KOXHble MPObbl; MHTEpRpeTaLmMa NoayYeHHbIX
pe3ynbTaToB —» NPOBEAEHUE MONEKYNAPHOW anneprogmarHoCTUKK),
«bottom-up approach»/«cHu3y BBepx» (OLEHKA LIMPOKOrO CrneKTpa
aNNEpreHoB C BbIAB/IEHUEM NMPUYUHHO-3HAUMMBIX NOC/E YTOYHEHUA
aHaMHeCTUYeCKMX AaHHbIX) M U-06pa3Hblil NpUHLMN (OLEHKA KIWMHK-
YECKMX CMMMTOMOB —» OLIEHKA aHaMHEeCTUYECKMX AaHHbIX = ¢usm-
KanbHOe obcnegoBaHWe —» MPOBEAEHWE aNNeproTeCTUPOBAHMA Ha
OCHOBAHWW JaHHbIX aHAMHE3a = onpeseneHne PaclUMPeHHOro Crek-
Tpa annepreHoB € NPUMEHEHMEM METOLOB MOEKYAPHOMN annepro-
norum) [17].

LLENb NCCNEAOBAHMA

MNpoBecTn aHanAu3 Npoduna ceHcMbUAM3aLMM K pecnupaTop-
HbIM annepreHam y feTeit ¢ atonuyeckoit BA, nposkusatowwmx 8 r. Yoe
B COMOCTaBAEHWUM C OCHOBHLIMM aHAMHECTUYECKUMM U KIIMHWUYECKM-
MW AaHHbIMM.

MATEPUAN U METOAbI

B uccnesosaHue 6bin NocneaoBaTeNbHO BKKOYEHbI BCe AeTU
B Bo3pacte o1 6 neT go 17 net 11 mecAueB C YCTaHOBNEHHbIM AMWa-
rHosom BA, HaxoamBluMecA Ha CTaUMOHapHOM feveHun u obcneno-
BaHUM B NeAMaTpUMyeckom otaeneHuy fopoacKon AeTCKoW KaMHuYe-
CKowv 6onbHUMUbI T. Ydbl B nepuog ¢ 2019 no 2022 rr. Bepudukaumsa
ZMarHo3a NPoBOAMIACH B COOTBETCTBUM C KPUTEPUAMM KIMHUYECKUX
peKomeHaaLmii «BpoHxuanbHas acTma» POCCUIACKOTO pecnmupaTopHo-
ro obuiecTsa, Poccuiickoit accoumaLmm annepronoros U KIMHUYECKUX
ummyHosnoros, Coto3a neanatpos Poccuu.

B pabote 6bIm 1cnonb3oBaHbI CAeAyloLWME METOAbI: BbIKONK-
POBKa AaHHbIX U3 MEAMLIMHCKOW JOKYMEHTaLMu («McTopus pa3suTus
pebéHka» (popma $112/y), «MeamumHcKas KapTa CTaUMOHapHOro
6onbHOro» (dopma Ne 003/y); KAMHUYECKUIA; annepronornyeckuii;
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gression of the disease; secondly, it will help to determine the pos-
sibilities of pathogenetic allergen-specific immunotherapy (ASIT)
in order to prevent the development of multiple sensitization and
severe forms of BA, as well as identify latent sensitization [16].
Diagnostics should be aimed at accurate interpretation and
verification of the spectrum of causal and significant factors of
sensitization, primarily on the basis of clinical and laboratory phe-
notyping: assessment of complaints, carefully collected anamnes-
tic data in order to establish causative allergens, and further de-
termine the sensitization to them using “top-down approach” of
allergy diagnostics: (assessment of clinical symptoms - identifica-
tion of causative allergen - allergen testing: screening of specific
IgE in blood serum and skin tests and interpretation of the results
- molecular allergen diagnostics), “bottom-up approach” (the
assessment of a wide range of allergens with the identification of
causative agent after clarification of the anamnestic data) and the
U-shaped principle (assessment of clinical symptoms - assess-
ment of anamnestic data - physical examination - allergy testing
on the basis of anamnesis data - determination of the expanded
range of allergens using methods of molecular allergology) [17].

PURPOSE OF THE STUDY

Conduct an analysis of the profile of sensitization to air-
borne allergens in children with atopic BA residing in Ufa in cor-
relation with the main anamnestic and clinical data.

METHODS

The study included all children aged 6 to 17 years 11 months
with an established diagnosis of BA, who were getting outpatient
treatment and examined in the Pediatric Department of the City
Children's Clinical Hospital in Ufa in 2019-2022. Verification of the
diagnosis was carried out in accordance with the criteria of clini-
cal recommendations “Bronchial asthma” of the Russian respira-
tory society, the Russian Association of Allergologists and Clinical
Immunologists, and the Union of Pediatricians of Russia.

The following methods were used in the work: extracting of
data from medical documentation (“The History of the Child De-
velopment” (form F112/U), “The In-Patient Medical Card” (form
No. 003/y); clinical, allergological, and statistical analysis. Prior
to inclusion in the study, the official representatives of patients
signed an informed consent form to participate in the research.

In accordance with the purpose and objectives of the study,
the inclusion/exclusion criteria for the children in the study group
(Table 1) were formulated. A study design has been developed,
including several phases (Table 2).

After the Phase |, 114 children were selected, while 7 pa-
tients were excluded from the study according to the exclusion
criteria. A screening test using Immunocap® 250, Phadia, which
includes a mixture of the most common airborne allergens, such
as birch (Betula verrucosa) (t3), timothy (Phleum pratens) (g6),
wormwood (Artemisia vulgaris) (w6), alternaria (Alternaria al-
ternata) (m6), common ragweed (Ambrosia elatior) (wl), cat
(dandruff) (el), dog (dandruff) (e5), home dust mites (D. pteron-
yssinus (d1), D. farinae (d2)), persoon (Cladosporium herbarium)
(m2), horse (dandruff) (e3), was applied.

With a positive result of the test in the 2" phase of the
study, allergen-component testing was carried out with the de-
termination of serum specific IgE molecules by indirect immuno-
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aHaIMTUYECKUI M CTaTUCTUYECKUMIA. [lo BKAIOYEHMA B UCCAedoBaHWe
oduLManbHble NPeacTaBUTENN MALMEHTOB NoANMcanu Ao6poBOsb-
Hoe MHPOPMMPOBAHHOE COrNacKe ANA y4acTUA B UCCNeL0BaHUM.

B COOTBETCTBMM C LENbl0 M 3afavyamu UCCAefoBaHUA 6bln
onpeaeneHbl KPUTEPUM BKIOYEHMA/UCKNIOUEHMA AeTeld B Tpynny uc-
cnefioBaHuA (Tabn. 1); paspaboTaH An3aitH UcCea0BaHUsA, BKKOYalO-
LM HECKO/IbKO 3Tanos (Tabn. 2).

Mocne npoBeaeHus | atana bbino otobpaHo 114 aeTeid, 7 naupeH-
TOB 6bIIN UCKAKOYEHbI U3 UCCIEA0BAHMA MO NPUYMHE HECOOTBETCTBUA
€ero Kputepuam. s M3MepeHUs LeneBbIX NOKasaTenei anneprono-
rMyeckoro o6cneaoBaHns Ha | atane MCNoAb30BaNiCA CKPUHWMHIOBbIN
TectT metogom ImmunoCAP® 250, Phadia, BkatodatoLwpmii B cebs cmechb
Hanbonee pacnpocTpaHEHHbIX PECNMPATOPHbIX annepreHos (6epésa
6opogasuatas (Betula verrucosa) (t3), Tumodeeska nyrosas (Phleum
pratense) (g6), NonblHb 0ObIKHOBEHHAA (Artemisia vulgaris) (w6), anb-
TepHapwa (Alternaria alternata) (m6), ambposusa Bbicokas (Ambrosia
elatior) (wl), KowwkKa (nepxotb) (1), cobaka (nepxoTb) (€5), Knewm ao-
MawwHel noiam (D. pteronyssinus (d1), D. farinae (d2)), knagocnopuit
TpassaHo# (Cladosporium herbarium) (m2), nowagap (nepxots) (e3).

Mpu NoNOXKUTENBHOM pe3ynbTaTe TecTa Ha Il aTane UccaefoBaHuA
6b1710 NPOBEAEHO aNIePreH-KOMMOHEHTHOe TEeCTMpOBaHMWe C onpeae-
NeHnem monekyn cneumduueckmx IgE B CbIBOPOTKE KPOBM METOLOM He-
npAMo UMMYHODNOOPECLEHLIMMN Ha TPEXMEPHOW NOPUCTON TBEPAOM
¢ase (ImmunoCAP® 250, Phadia) c onpeaeneHvem ceHcMbUAM3aumm K
annepreHam 1 Nosy4eHMEM AaHHbIX C YKa3aHMeM KoHLLeHTpaumm IgE no
KaKaoMy annepreHy B oTAENbHOCTU: TUMOdEEBKa nyroas (g6), bepésa
(t3), nonbiHb (W6), Kneww, somaluHen nbinm (d1), KowkKa (el), cobaka (e5).

fluorescence on a three-dimensional porous solid phase (Immu-
nocap® 250, Phadia). Sensitization to allergens was determined
and the concentration of IgE for each allergen was defined: tim-
othy (g6), birch (t3), wormwood (w6), home dust mites (d1), cat
(e1), dog (e5).

Despite the fact that today many works have been pub-
lished demonstrating the contribution of certain allergens to the
development of BA, the diagnostic search and study of the sig-
nificant causal allergens based on the IgE-related mechanism is
currently ongoing. In our study, we used only a limited range of
allergens and considered some of their possible triggering mech-
anisms. The choice of a true trigger (allergen) in our study was
determined based on the data on the prevalence of sensitization
to certain allergens in our region applying an individual approach
to patients, taking into account clinical and anamnestic data. We
also considered whether clinical symptoms were seasonal or
year-round.

The level of IgE >0.35 kU/I tested by Immunocap® 250 was
considered as a criterion of sensitization; O class of sensitization
(diagnostically unrecognizable) was diagnosed at the level of IgE
0.01-0.34 kU/I; I class (low level of sensitization) — 0.35-0.70 kU/I;
Il class (moderate level of sensitization) — 0.70-3.50 kU/I; Il class
(increased level of sensitization) — 3.50-17.5 kU/I; IV class (high
level of sensitization) — 17.5-50.0 kU/I; V class (very high level of
sensitization) — 50.0-100 kU/I; VI class (extremely high level of
sensitization) >100 kU/I.

Tabnuya 1 Kpumepuu srntoyeHus/ucknodeHus demell 8 epynny uccnedosaHus

Ne n/n  Kputepum BKaloueHUs Kputepuu ucknouyeHusa

1 AeTCKuiM Bo3pacT (A0 nonHbix 18 ner) [eTn B Bo3pacTe msiaguue 6 net

2 Hannyne BepmdULMpPoBaHHOro amMarHosa bA ¢ ceHcnbunu- BepMdULMPOBaHHbIN AnarHo3 BA HeaTtonMyeckoro peHoTmna
3aLMen K pecnMpaTopHbIM annepreHam

3 Hanume Kanob, aHaMHECTUHECKMX AAHHbIX U KNIMHWUYECKON  Hasnyme Kanob, aHaMHeCTUYECKUX AaHHbIX U KNUHUYECKON
CMMNTOMATUKM, YKa3bIBAOLWMX HA HaMuMe ceHCcMbnnmsa- CUMNTOMATUKM, YKa3bIBAOLMX HA HaMYMe ceHecnbunmsaumm
LMK K pecnmMpaTopHbIM anaepreHam, Kak npuydmnHbl 06o- K KOMBOMHALMM PecnMpaToOpHbIX U APYrMX BUOOB annepreHos
cTpeHua bA (KOHTAKTHbIM, NULLEBbLIM), KaK NPUUYNHBI 060CcTpeHUa BA

4 Hannume TuTpa Ig E B CbIBOPOTKE KPOBM NpU NpoBeae- Hanu4yme TuTpa Ig E B CbIBOPOTKE KPOBM NpU NpoBese-
HWUU CKPUHWHIOBOTO a/iIEProTeCTMPOBAHNA METOL0M HWUW CKPUHWHIOBOTO a/N/1IepProTeCTMPOBAHNA METOA0M
ImmunoCAP’ K pecnmpaTopHbIM annepreHam ImmunoCAP® K pecnupatopHbim annepreHam <0,35 KE/n

5 noAnucaHHoe poauTenem/3akoHHbIM NpeacTasuTenem

MHPopmmpoBaHHOe f06POBO/IbHOE cornacue Ha ydacTve B

nccnefoBaHnn

Table 1 Inclusion/exclusion criteria for children to be recruited in the study group

No. p/n Inclusion criteria
1 boys and girls aged below 18 years

a verified diagnosis of atopic BA with sensitization to air-

2
borne allergens

3 the presence of complaints, anamnestic data, and clinical
symptoms presumably indicating sensitization to airborne
allergens as the causes of BA exacerbation

4 the presence specific IgE antibodies to respiratory allergens
in the serum using Immunocap® during screening

5 the parent/legal representative signed the informed

consent to participate in the study

Exception criteria
boys and girls under the age of 6 years

verified diagnosis of non-atopic BA

the presence of complaints, anamnestic data, and clinical
symptoms presumably indicating sensitization to combi-
nation of airborne allergens and non-respiratory antigens
(contact allergens, food allergens) as the causes of BA exac-
erbation

the presence specific IgE antibodies to respiratory allergens
<0.35 kU/l in the serum using Immunocap® during screening
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Tabauya 2 /luzaliH uccnedosaHus

dtan Bbi6opka

| 121 naumeHT ¢ guarHo-
30m BA ot 6 net go 17
net 11 mecsues 29 gHen

Il 114 nauyeHTOB C Ana-
rHO30Mm aTonuyeckasa bA
C ceHcnbunmnsaumen K
pecnmMpaTopHbIM annep-
reHam ot 6 net go 17 net
11 mecaues

Table 2 Research design

Phase Sample
| 121 patients with BA
diagnosis aged 6 years to
17 years 11 months 29
days

I 114 patients with a
diagnosis of atopic BA
with sensitization to
airborne allergens from 6
years to 17 years old 11
months

HecmoTpa Ha T, uTo Ha CeFO,D‘HﬂLIJHVII‘;I AOeHb OI'Iy6l1MKOBaH0 MHO-

3apauun

1. NposecTtv 0T60P NaLMEHTOB ANA YYaCTMA B
NCCNefoBaHUN B COOTBETCTBUM C KPUTEPUAMM
BK/IOYEHMSA/NCKAOYEHUA

2. OueHWTb *Kanobbl, aHAMHECTUYECKME AaHHbIe
(Hannume conyTcTByHOLWEN NATONOMMK, OLLEHKA
OTATOLEHHOCTM HAC/NEACTBEHHOCTM MO aniepruye-
CKMM 3a60/1eBaHUAM, BbIABNEHNE NPUYNHHO-3HA-
YUMbIX aNNEPTEHOB), KNMHUYECKME CUMNTOMbI
3ab0/1eBaHMA, YKa3blBalOLWME NPELNON0KUTENBHO
Ha Ha/MYMe CEHCMBUAN3ALUMN K PECTIUPATOPHLIM
annepreHam

3. MpoBECTU CKPUHUHTOBOE aNNeproTecTMpoBaHme
C NPMMEHEHNEeM CMEeCK PeCrMPaTOPHBbIX annep-
reHOB C LieNblo BbiABAeHMA cneunduueckux Igk 8
CbIBOPOTKE KPOBM

1. MpoBecTu annepreH-KOMMNOHEHTHOE TECTUPOBA-
HUe c onpeaeneHnem cneunduyeckux Igk Kk mone-
Ky/lamM PecnumpaTopHbIX a/I/IePreHOB B CbIBOPOTKE
KpoBM

2. OueHUTb CNEeKTP Npoduaa ceHcnbunmsaumm K
pecnupaTopHbIM alJiepreHam y AeTei ¢ atonuye-
cKoit BA

Methods
1. Selection of patients to participate in the study
in accordance with the inclusion/exclusion criteria
2. Evaluation of complaints, anamnestic data (the
presence of concomitant pathology, burdened
heredity in allergic diseases, the detection of caus-
ative allergens), and the clinical symptoms of the
disease, indicating the presence of sensitization to
airborne allergens
3. Screening allergen testing using a mixture of
airborne allergens in order to detect specific IgE in
blood serum

1. Allergen-component testing with the determi-
nation of specific IgE to the molecules of airborne
allergens in blood serum

2. Evaluation of the profile of sensitization to air-
borne allergens in children with atopic BA

Martepuanbl gna
peanusauumm stana
1. BbIKONMpOBKa AaHHbIX MeaAUNLNH-
CKOW JOKYMEHTauun

2. becepa c pogutenamm

3. MpOoTOKONbI aNNeProsiorMyeckoro ob-
cnefoBaHUA (AaHHbIE CKPUHUHIOBOTO
anneproTecTMpPoBaHMA C NPUMEHEHU-
€M CMEeCH PecnmpaTopHbIX afepreHos
C LeNbio BbiABAEHUA Cneunduyecknx
IgE B CbIBOPOTKE KpPOBM)

MpoToKO/IbI aN1epPronornyeckoro ob-
cnepoBaHusA (AaHHbIe anneproTecTu-
poBaHMA C onpegeneHnem cneyupuye-
CKux IgE K moneKkynam pecnmpaTopHbIX
aNNepreHoB B CbIBOPOTKE KPOBMU)

Materials
1. Extracting data from medical docu-
mentation
2. Questioning the parents

3. Protocols of allergological exam-
ination (data from screening allergen
testing using a mixture of airborne
allergens in order to detect specific IgE
in blood serum)

Protocols of an allergological exam-
ination (allergen tests data with the
determination of specific IgE to the
molecules of airborne allergens in
blood serum)

Data on patients collected during the study were entered

KECTBO PaboT, XapaKTepU3yIoLLMX BKNAZ TEX WU UHbIX afNepreHos B
pa3suTMe BA, B HacTosllee Bpems MPOLOMKAETCA AMArHOCTUYECKUI
MOUCK U U3y4YeHME MPUYMHHO-3HAUMMBbIX annepreHos no IgE-cBsaH-
HOMY MexaHu3my. B CBOEM McciefoBaHUM Mbl UCMO/L30BA/IN TOBKO
OrPaHUYEHHbIV CNEKTP anNepreHoB U HEKOTOPbIE BO3MOKHbIE MX MeXa-
HU3MbI. BbIBOP UCTUHHOTO TpUrTepa (annepreHa) B Hawwem cnyyae 6bin
OnpeAenéH, UCXOAA M3 LaHHbIX O PACMPOCTPAHEHHOCTU CeHCMBUM3a-
LMK TEM WX LPYTVM aNNIepreHOM B Hallem pervoHe, v 6asuposancs
Ha OCHOBE MHAMBUMAYANbHOTO NOAXO0AA K MaupeHTamM C YY4ETOM Kau-
HUKO-aHaMHECTUYECKMX AaHHbIX: BbIACHEHWA XapaKTepa CMMMTOMOB
(a3poannepreHbl; CE30HHbIE UM HOCALLIME KPYITIOTOAMYHDIN XapaKTep).
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into the created database in the Microsoft Office Excel software
with further statistical processing. The analysis of the obtained
data was carried out using descriptive statistics with the presen-
tation of quality indicators in the form of shares.

RESULTS AND DISCUSSION

A statistical analysis of the data on 114 BA patients aged
6 to 17 years of 11 months, included in the study, showed that
among the examined children there were 64 boys (56%), and 50
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OueHKa MoOKasaTeneil  aNneproTecTMPoBaHUA  METOAOM
ImmunoCap® 250 ocHOBaHa Ha YpPOBHE KOHLEHTPALUMWM aHTUTEN K
annepreny (KE/n), Kputepmem HanMumMa CEHCUBMAM3ALIMM CYMTaETCA
NoBbILLIEHWE NOKa3aTens KoHueHTpauuu >0,35 KE/n. Mpw BbisBeHUN
[ANarHOCTUYECKM 3HAUMMbIX TUTPOB aHTUTEN, cneumuduyeckmx IgE K
annepreHam, peKOMeHA0BaHO Pa3aeneHne NoAYYEHHbIX Pe3yNbTaToB
Ha KNaccbl CeHCMBMAM3ALMM B 3aBUCMMOCTM OT YPOBHA €ro KOHLEH-
Tpaumu: 0 Knacc (auarHoctTuyeckn-HesHaummblin) — 0,01-0,34 KE/n; |
Knacc (HU3Kui yposeHb ceHcmbunmsaumm) — 0,35-0,70 KE/A; Il Knacc
(ymepeHHbI yposeHb ceHcnbunmsaumm) — 0,70-3,50 KE/n; Il Knacc
(noBbllweHHbIN ypoBeHb ceHcubunmsaumun) — 3,50-17,5 KE/n; IV
Knacc (BbICOKMIA ypoBeHb ceHcmbunmnsaumm) — 17,5-50,0 KE/n; V Knacc
(oueHb BbICOKUI ypoBeHb ceHenbuamnsaumm) — 50,0-100 KE/a; VI knacc
(3KcTpemanbHO BbICOKMI ypoBeHb ceHcnbuamsaumm) >100 KE/n.

[aHHble 0 naumeHTax, NoNyYeHHble B XO4e MPOBOAMMOIO MC-
CNnefoBaHuA, 6biAM BHeceHbl B CGOPMMPOBaHHYIO 6asy AaHHbLIX B
nporpamme Microsoft Office Excel ¢ ganbHeliwweit ctaTucTUyeckom 06-
paboTKoM cxogHoM MHGOPMaLLMK. AHAIM3 NOMYYEHHbIX AAHHbIX NPO-
BEeAEH C NPUMEHEHNEM AECKPUNTUBHOW (ONMCaTENbHOM) CTAaTUCTUKM C
npeacTaBNeHMeM KadecTBeHHbIX NoKasaTenel B BUAE AoNei.

PE3YNILTATbI U UX OBCYXXOEHUE

CTaTUCTUYECKMIA aHANN3 XapaKTEPUCTUKM AaHHbIX 114 naumen-
ToB ¢ BbA B BO3pacrte ot 6 net go 17 net 11 mecAueB, BKNOYEHHbIX B
nccneaoBaHue, BbIsBUA, YTO cpeay obcnefsoBaHHbIX AeTel npeob-
naganu manbuvku — 64 pebéHka (56%), umcno aesoyek — 50 (44%);
CpefHUn BO3pacT MauMeHToB coctaBun 83,2 roga. KnuHWueckan
XapaKTepuUCTUKa TeyeHna BA nokasana, 4to no popme 1 nepuoay 3a-
6onesaHus y Bcex 114 nauvenTos (100%) sepudmumpoBaHa atonu-
yeckan bA, nepuog, 060CTpeHMsA; MO CTeNeHM TAKECTU 3aboneBaHNs:
CPEeAHETAKENOE NepcUcTUpytoLLee TeyeHUe Bblao ycTaHoBNEHO Y 93
aeteit (82%); Taxénoe nepcuctupytoulee TeueHve — y 21 pebéHka
(18%); No ypOBHIO KOHTPOAA: YAaCTUYHO KOHTPOAMPYEMOE TeYeHUe OT-
MeyeHo y 95 nauueHToB (83%), HEKOHTpoAMpyemoe TeueHue —y 19
naumeHTos (17%).

Mpyv oUEHKE AaHHbIX BHIKOMMPOBKM U3 MEAULIMHCKON AOKYMEH-
Tauum; NpoBeAEHHOMO YCTHOMO ONPOCA POAUTENEN U AeTel MO BOMpPO-
CaM HaNMuMA KAMHUYECKUX CUMMTOMOB aTonmnyeckoi BA, Bo3pacTta mx
MaHWUdeCcTauMm 1 NOCTaHOBKM [MarHO3a; OLUEHKE aHAMHECTUYeCKMX
[aHHbIX (Hanuve NPOABAEHMI aToNuK B aHaMHE3e W/UAW OTATOLLEH-
HOCTM MO annepruyeckMm 3aboneBaHuAaM, Hanune NPesnonaraembix
MPUUYMHHO-3HAYMMbIX HAKTOPOB, YKA3bIBAOLLMX HA CEHCMBUAM3ALMIO K
pecnMpaTopHbIM annepreHam, Kak NprynHbl 060cTpeHus BA), a Takke
NPOBEAEHMA KNMHWUYECKOTO OCMOTPA NaLMEHTOB, 6bl10 BbIBNEHO, YTO
cpenHuid Bo3pacT AebioTa KAMHUYECKUX CUMMTOMOB BpOHX006CTPYK-
LUMU Yy OeTelt ¢ TAKENbIM TeyeHnem 3abonesaHus coctasun 2,5+1,2
rofa, CoO CpeaHeTAKENbIM TedeHnem — 6onee 4 net. CornacHo nony-
YEHHbIM [AaHHbIM PaHHAS MaHMGECTAUMA KAMHWUYECKMX CMMNTOMOB
OPOHXOO6CTPYKTMBHOTO CMHAPOMA MNOBbILWAET PUCK GOPMMPOBAHMA
TAXENbIX dopm BA. CpeaHuit Bo3pacT paKTMUYECKOM NOCTaHOBKWU AWa-
rHo3a BA BKOYEHHbIX B UCCNEA0BAHME NALMEHTOB COCTaBUA 6 NET.

Y 89 naupeHToB (78%) 6bI10 BbIABAEHO Ha/NMYMUE OAHOTO WUAU
HECKONIbKMUX MPOABAEHWUI aTOMUK M COMYTCTBYIOLEH KOMOPOMAHOM
NaToNOTMU Ha NEePBOM FOAY KU3HW U B NEPUOAE PaHHEro AeTcTea B
aHamHese: y 36 aeteit (40%) BA codyeTanach € aToNMYECKUM AepmaTii-
Tom (AL); y 29 peteit (33%) — c annepruyeckum puHutom (AP) ny 24
netelt (27%) — c AL v AP. Y 73 peteit (64%) npu oLeHKe aHaMHeCTU-
UECKUX [aHHbIX bblNa BbisiB/IEHa OTATOLWEHHAA HACeACTBEHHOCTb NO
annepruyeckum 3abonesaHmam u bA — yalue onpeaensnacs no mate-
PUHCKOM NnHUK (46 feTelt, 63%); NpK 3TOM Yalle BCEro HacAeACTBEH-

girls (44%); The average age of patients was 8+3.2 years. All 114
patients (100%) had atopic BA in the period of exacerbation.
Regarding the severity of the disease. a moderate persistent
course was diagnosed in 93 children (82%); a severe persistent
course — in 21 children (18%); a partially controlled course was
observed in 95 patients (83%), an uncontrolled course — in 19
patients (17%).

Data from the case histories and discussions with parents
showed that the debut of the clinical symptoms of bronchial ob-
struction in children with the severe course of the disease was
2.5+1.2 years, with a moderate course — over 4 years. The ear-
ly clinical manifestations of bronchial obstruction syndrome in-
creased the risk of the development of severe forms of BA. The
average age when BA was diagnosed in patients included in this
study comprised 6 years.

Out of 89 patients (78%) with one or more manifestations
of atopy and the concomitant comorbid pathology diagnosed in
the 1st year of life or during the period of early childhood, in 36
children (40%) BA was combined with atopic dermatitis (AD); in
29 children (33%) — with allergic rhinitis (AR) and in 24 children
(27%) — with AD and AR. Burdened heredity in allergic diseases
and BA was revealed in 73 children (64%), more often in the ma-
ternal line (46 children, 63%). Most often burdened heredity was
in BA (21 children, 46%).

When assessing the ecological micro-environment of pa-
tients, it was found out that all 114 children (100%) were regular-
ly exposed to airborne allergens. Thus, 92 children (80.7%) were
exposed to house allergens, such as soft toys in the child’s room,
upholstered furniture, carpets, feather pillows, etc.; 101 children
(88.6%) could not exclude regular contact with pets, including 57
children (50.0%) staying with pets in their houses, among which
29 children (25.4%) were having cats, and 13 children (11.4%)
stayed with several pets, which, in turn, increased the risks of
sensitization to epidermal allergens. The risks of the formation of
fungal sensitization were detected in 46 children (40.3%), which
was associated with the presence of dampness and mold in the
house where the child stayed.

The assessment of the environmental triggers revealed that
93 children (81.6%) lived in adverse climate, geographical, and
environmental conditions due to the proximity of large industrial
enterprises and highways, which, in turn, contributed to air pol-
lution with dust, soot, nitrogen dioxide (NO,), exhaust gases of
road transport and, thereby, played a significant role in pathogen-
esis in children’s pathology. Regular contact with tobacco smoke
was found in 87 children (76.3%), which, in turn, also negatively
influenced the course of BA due to a large content of chemicals
in the smoke (polycyclic carbohydrates, nitrogen oxide, ammonia,
etc.), which exert a direct toxic and irritating effect on the mucous
membrane of the respiratory tract of BA patients.

During the clinical examination of the children, all of them
at the time of hospitalization had manifestations of bronchial ob-
struction: 89 children (78.1%) complained of dry paroxysmal and
unproductive cough at rest and/or intensifying after physical ex-
ertion; 73 patients (64.0%) noted difficulty breathing with a pre-
dominant difficulty exhaling; 56 children (49.1%) complained of
wheezing.

Considering that the key pathogenetic mechanism of the
atopic BA is an IgE-mediated reaction, all children included in the
study, at the I and Il phases underwent testing for specific IgE.
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HOCTb bblna oTaroweHa no bA (21 pebéHok, 46%). Y Bcex 114 naumeH-
108 (100%) MMENNUCb KIMHUYECKME NPOABAEHNUA BPOHX00BCTPYKLMM 1
rMNeppeakTMBHOCTY AbIXaTeNbHbIX NyTeN.

Mpu OUEHKE 3KOMOrMYECKOTO MMUKPOOKPYKEHUA MaLMEHTOB
6b1710 ycTaHOB/EHO, uTo BCe 114 peteir (100%) perynsipHo noasep-
raJmcb BO3AEUCTBUIO PecnMpaTopHbix annepreHos. Tak, y 80,7% (92)
[eTell 0TMEYanCb PUCKM GOPMMPOBAHMA CEHCUbUAM3aLMK K BbiTo-
BbIM asi1epreHam, 4to Bbiio CBA3AHO C HAMYMEM B KOMHaTe pebéH-
Ka MATKUX UrpyLLEeK, MArKoM mebenu, KOBPOB, NePbEBLIX NOAYLLIEK U
ap.; y 88,6% (101) peteid He UCKNIOYANCA PETYNAPHBIA KOHTAKT C A0-
MaLLHUMM KMUBOTHbIMK, B TOM uncie y 50,0% (57) aeteit nomaluHue
YKMBOTHbIE NPOXMBAAW BMECTe C HUMK: Y 25,4% (29) peTelt — KOLIKY,
ay 11,4% (13) peTeii 66110 HECKONBKO LOMALLIHUX KUBOTHbIX. PUCKK
dopMMpoBaHNA TPMOKOBOM CEHCMbUAM3aLMKM Bbinv BbiABNEHbI Y
40,3% (46) peteit, yTo 6bINO CBA3AHO C HAIMYMEM CbIPOCTU U NNECEHU
B KBapTMpE, rae Npoxuean pebEHoK.

OUueHKa TPUITepHbIX U MHAYKTOPHbIX (aKTOPOB OKpYKatoLLei
cpeabl BbiABUAA, YTO 81,6% (93) neTeit NpoxkuBanu B HebnaronpuaT-
HbIX KIMMATO-Teorpaduyeckunx 1 sKONOrMUECKUX YCI0BUAX, 0BYCI0B-
NeHHbIX BAU3KMM PacnonoKeHMeM KpynHbIX MPOMbILLAEHHbIX Npes-
NPWATWI, aBTOMarucTpanei, 4to, B CBOI o4vepesb, cnocobCcTBOBaNO
3arpAsHeHno aTMOCPepHOro BO3ayXa Mblblo, CaeW, AMOKCUAOM
a3ota (NO,), BbIXNONHbIMK ra3amy aBTOMOBW/IBHOTO TPaHCNOpPTa W,
TeM CaMbIM, UrPao 3HaUYUTENbHYIO PoNb B NaToreHese bA y aeteit. Y
76,3% (87) neTeit B aHaMHe3e OTMeYasca PerynapHbIiA KOHTaKT C Ta-
6auHbIM AbIMOM, KOTOPbIN TOXE, B CBOD O4EPEeAb, HEraTUBHO B/IUAN
Ha TeyeHWe BA 3a cuér 6osblIOro comepKaHus B cebe BellecTs (no-
JIMLLMKIMYECKMX YINEBOA0B, OKMCK a30Ta, aMMMUaKa U Ap.), KoTopble
OKa3blBaOT NPAMOE TOKCUYECKOE U pasapaatoLLee feicTBMe Ha Cn-
3UCTYI0 060/104KY AbIXaTeNbHbIX MyTei NaumMeHTos ¢ BA.

B xoae npoBeAeHUs KAMHWYECKOr0 OCMOTpa [eTeil YCTaHOB-
JIeHO, YTO BCE OHM HAa MOMEHT roCnUTaNn3aLMn UMeNN NPOABAEHHUA
6poHx006CTpyKUMM: 78,1% (89) aeTelt npeabaBAAAM Kanobbl Ha Cy-
X0 NPUCTYNO06pPasHbIA U MaNONPOAYKTUBHBIN Kallenb B nokoe u/
WM yCUNuBatoLWmiica nocae dpusmnyeckoi Harpysku; 64,0% (73) peteit
OTMeYanu 3aTPyaHEHHOE ApIxaHWe C NPenMyLLeCTBEHHbIM Hapylle-
HUem Bblaoxa; 49,1% (56) aeteit UMenn Kanobbl Ha OLLyLLEHUE «CBU-
CTALLETO» AbIXaHUA.

YunTbIBas, UTO KNKOUYEBbIM MNATOFEHETUYECKUM MeXaHU3MOM
atonuyeckoi BA asnsaetca IgE-onocpepoBaHHan peakums, Bcem Aae-
TAM, BK/IOYEHHBIM B UCCNefoBaHuMe, Ha | 1 |1 ero aTanax 6biia npose-
[leHa OLeHKa noKasatens cneupdunyeckoro IgE.

Pe3ynbTaTbl CKPUHWMHIOBOTO aNNEProTecTMpoBaHUA Ha | aTane
no BbIABNEHMIO TUTPa cneuudmyeckmx IgE nokasanu Hannume pas-
JMYHOTO YPOBHA ceHcnbunmsauun. Tak, TonbKko y 10,5% (12) petei
6b1n BbIABNEH | KNacc ceHcnbunmsaumm (camblii HU3KKUIA ypoBseHb); Il
KNacc ceHcnbunmnsaumm (ymepeHHblii ypoBeHb) bbin y 23,7% (27) pe-
Tew; Il Knacc ceHenbum3saumm (NoBbILLEHHbIN YPOBEHb) OBHAPYKEH Y
35,1% (40) aeteit; IV kKnacc (BbICOKMIA ypOBEHb CEHCUBUAM3ALLMM) BbiN
y 17,5% (20) peteid, u camble BbicOKMe nokasatenu — V u VI Knaccel
(04eHb BbICOKMIA M IKCTPEMA/IbHO BbICOKMIA YPOBHM) — BblAW onpese-
neHbly 3,5% (4) ny 9,6% (11) peTelt COOTBETCTBEHHO.

Mpun oueHKe nonyyeHHbIX AaHHbIX Il 3Tana uccnefoBaHUA Mo-
NIeKYNAPHOrO aNNeproTecTMpoBaHWA ¢ onpeaeneHnemM TUTpa crneum-
¢drueckmx IgE B cbiBOPOTKE KPoBM 6bI10 BbIABAEHO, YTO Y 71,1% (81)
MaLMEHTOB OTMEYanacb NOMBANEHTHAA CEHCUOMAM3ALMA K ABYM W
6onee pecnupaTopHbIM ansnepreHam, Toraa Kak y 28,9% (33) naum-
€HTOB — TO/IbKO K OAHOMY annepreHy. MaumeHTbl ¢ TAXKENbIM Nepcu-
CTUPYIOLWMM TeyeHnem 3abonesaHus coctasuam 18,4% (21) ot Bcex
UCCNEf0BaHHbIX AETell U UMEN WCK/IIOUUTENIbHO MOAMBANEHTHYIO
ceHcubunmsaumio.
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The results of the screening test for serum specific IgE in the
1%t phase of the study showed different level sensibilization. Only
12 children (10.5%) showed Class | sensibilization (the lowest
level); 27 children (23.7%) — Class |l (moderate level); 40 children
(35.1%) — Class Ill (increased level) of sensitization, 20 children
(17.5%) — Class IV (high level); 4 children (3.5%) — Class V (very
high level), and 11 children (9.6%) — Class VI (extremely high lev-
el).

Molecular allergen testing with the determination of specif-
ic IgE level in the 2" phase of the study showed that 81 patients
(71.1%) had polyvalent sensitization to two or more allergen,
while 33 patients (28.9%) had sensitization to one allergen; 21
patients (18.4%) with a severe persistent course of the disease
showed exclusively polyvalent sensitization.

Among children with identified sensitization 80 patients
(70.2%), revealed sensitization to the pollen allergens, such as
timothy (g6), birch (t3), and wormwood (w6). These allergens
dominated in children with Class Il and V sensitization. Assess-
ment of the specific IgE in blood serum showed that among pol-
len allergens, the sensitization to the birch (t3) was found in 56
children (49.1%) with polyvalent sensitization and 13 children
(11.4%) with a monovalent sensitization, in all children with Class
V sensitization high level of sensitization to the birch (t3).

Sensitization to the timothy (g6) was observed in 29 chil-
dren (31.6%) with polyvalent sensitization and in 9 children
(7.9%) with monovalent sensitization. This type of sensitization
was predominant in children with Class IV sensibilization. Sensi-
tization to wormwood (w6) was observed in 20 children (17.5%)
with polyvalent sensitization and in 5 children (4.3%) with mon-
ovalent one. This allergen was more common for Class Il sensiti-
zation. Sensitization to house dust mite (d1) was detected in 23
children (20.2%) with polysensitization and in one child (0.9%)
with a monosensitization; among this group of patients Class Il
sensitization was predominant. Sensitization to epidermal aller-
gens, such as cat (el), and dog (e5) dandruff, was detected in
24 children (21%) with polysensitization and in 5 children (4.3%)
with monosensitization. This allergen was more commonly found
children with Class VI sensitization level.

CONCLUSION

In most patients under investigation, BA was accompanied
by concomitant atopy, and burdened heredity in allergic diseas-
es which was combined with the effects of allergens and adverse
environmental triggers and ecological microenvironment. This
observation, in turn, confirms the heterogeneity and multifactori-
ality of the pathology and corresponds to the criteria of the atop-
ic phenotype according to international and national regulatory
documents for the management of BA patients.

Assessment of ecological microenvironment of patients
with atopic BA revealed that all children were regularly exposed
to aeroallergens, which contributed to the development of sensi-
tization and influenced the course and outcomes of the disease.

Most often, in children with atopic BA, sensitization was de-
termined to birch (Betula verrucosa) (t3). The predominance of
an extremely high value of sensitization indicator — VI class was
detected in children sensitized to cat allergens (el).

Thus, modern diagnostic facilities in searches and identifica-
tion of sensitization in children with atopic BA allow to effective-
ly and timely determine significant endogenous and exogenous
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Cpeay peteiny 70,2% (80) aeTeit YaLLe BCero onpeaensnach CeH-
CMBUAN3ALMA K BXOAALLMM B NPOGUAb MblIbLEBbIX aNNEPreHOB, TakWX
Kak TMModeeBKa niyrosas (g6), bepésa (t3), nonbiHb (W6). [aHHble
annepreHbl npeobnaganu y aeteit co |l v V knaccamm ceHcnbunusa-
umn. OLeHKa MONEKYNSIPHOM XapaKTepucTUKK cneumnduyeckux Igk B
CbIBOPOTKE KPOBW NOKa3asa, YTo CPEAM MblIbLEBbIX a/l/IEPreHOB Yalle
BCEro onpeaensanach CeHcUbUNMUsaLms K annepreHy 6epésbl 6opoaas-
yaToii (t3), koTopas oTmeyanaco y 49,1% (56) feTeii ¢ NOAMBANEHTHOM
ceHcnbunumsaument ny 11,4% (13) peteit ¢ MOHOBaNEeHTHOM CeHCUOU-
nvsaumeit. Y peteit V Knacca (04eHb BbICOKOMO YPOBHsA) BO BCEX Cy-
yasix 6b11a BbIABNEHA BbICOKAA CEHCMBUAN3ALWMA K annepreHy 6epésbl
6opopasyatoii (t3).

CeHcnbunmsauma K Tumodeeske nyrosoi (g6) otmedanachb y
31,6% (29) peteit B CTPyKType noavBaneHTHoW u y 7,9% (9) aeteit
MOHOBANIEHTHOW CeHcMbunmMsaumn. [aHHbIM TMN annepreHa vaile
BbIABNAACA Yy AeTelt |V Knacca (BbICOKMI ypoBeHb). CeHecnbunmsauus
K NoNbIHN 0bblKHOBEHHOW (W6) oTmeuanack y 17,5% (20) aeteit ¢ no-
NMBaANEHTHON ceHcnbunmnsaumeii u y 4,4% (5) peteit ¢ MOHOBaNEHT-
HOM ceHcMbununsaumeit. IToT annepreH npeobnagan y aetet Il Knacca
(ymepeHHbI ypoBeHb) ceHcnbunmsaummu. CeHcbunmsaums K Kney
ZJomaluHel nbiau (d1) 6bina BoisneHa y 20,2% (23) petelt ¢ nonuea-
NeHTHoW M y 1 pebéHka (0,9%) c MOHOBANEHTHOM ceHcMbunmsaumen.
AnnepreH npeobnagan y geteit Il Knacca. CeHcnbunmMsauma K anu-
ZAepmanbHbiM annepreHam (Kolwka (el), cobaka (e5)) 6bina BbisBNeHa
TO/NBKO K annepreHy Kowwku y 21,0% (24) geTelt c NonMBaNeHTHOM CeH-
cubunusaupeii ny 4,3% (5) aeteit c MOHOBaNEHTHOW CEHCUBUAM3ALIM-
el. AnuaepmanbHbIi annepreH Kowku (el) valle BbifBNANCA y AeTei
VI Knacca ceHcubunmsaumu.

3AKNIOYEHUE

B xoae npoBeng&HHOro MccneaoBaHus ObiO BbIABAEHO, YTO Y
6onblLLel YacTv nauueHTos BA CONPoOBOXKAanach HaIMYMEM CONYTCTBY-
fOLLEli aToNWK, OTATOLLEHHOCTBIO HACIEACTBEHHOTO a/lleproaHamHesa
B COYETAHWUM C BO3AEMCTBUEM aNNEPrEHOB U HEBNATONPUATHBIX TPUT-
repHbIX M UHAYKTOPHBIX GaKTOPOB OKPYKatOLLLEN Cpesbl U IKoMornYe-
CKOTO MMKPOOKPY}KEHUA. 3TO, B CBOKO OYepesb, NOATBEPKAAET eé re-
TEPOreHHOCTb U My/NbTU(HAKTOPUANBbHOCTb; COOTBETCTBYET KPUTEPUAM
aTonuyeckoro GeHoTUNa NO JaHHBIM MEXAYHAPOAHbIX U HaLMOHaNb-
HbIX PErIaMEHTUPYIOLLMX SOKYMEHTOB MO BeAEHUIO NaLmeHToB ¢ BA.

OLEeHKa 3KO/I0TMYECKOTO MUKPOOKPYKEHWA NALLMEHTOB C aTonu-
yeckoi BA BbIfiIBUAA, YTO BCe AETU PErYAAPHO NOABEPraavCh BO3aen-
CTBUIO PECTIMPATOPHBIX aNNEPTEHOB ObITOBOMO U KMBOTHOTO MPOWC-
XO¥AEHUS, YTO CNOCOBCTBOBANO PA3BUTUIO CEHCUBUNZALIUM K HUM U
B/VANO HA TEYEHWE U UCXOAbI 3a60N1eBaHNA.

Hanbonee uacto y aeteit npu atonuuyeckort BA onpegensnacb
ceHcnbunusauma K bepése bopoaasyatoit (Betula verrucosa) (t3). Tak-
e npeobnafaHne 3KCTPEMasIbHO BbICOKOTO MOKa3aTeNs TUTpa ypoBHA
CEHCMbUNM3aLLMM BbIO BbIBNEHO Y AETEN K annepreHam KoLku (el).

Takum 06pa3om, COBpeMeHHbIe AMArHOCTUYECKME BO3MOMKHO-
CTW MO MOUCKY U MAEHTUOMKALMM CEHCUBUAM3ALLMM Y eTel C aTonu-
yeckoit BA nossonAT 3QHEKTUBHO U CBOEBPEMEHHO ONpeaensTb y
Ka¥KZO0ro NauyeHTa NPUYMHHO-3HaYMMble SHAOTEHHbIE U 3K30TeHHble
baKTOpbl, OCHOBbIBAACH HA anobax, aHAMHECTUYECKMX U KNUHUYe-
CKUX [aHHbIX 3aboneBaHNUA U NopobpaTb PaLMOHANbHYIO U MaKcK-
ManbHO anddepeHLMpoBaHHY0 GapMaKoTEPANMIO C BO3MOXKHOCTBIO
NPOrHO3VPOBaHWUA OTBETA, AMHAMMKM TEYEHWSA; ONTUMMU3ALMN AMa-
FHOCTUKM; Cnoco608 NPOOUNAKTUKM 1 peabunmtaumu.

causal factors for each patient, based on complaints, anamnestic
and clinical data and choose rational and differentiated pharma-
cotherapy with the possibility of predicting response and course;
optimization of diagnostics, prevention, and rehabilitation of the
patients.
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CAYHAIZVYCHEIHHOFO OTKPBITOT'O XUPYPTUMECKOTO AEYEHUST
TMTAHTCKOV AHEBPU3MBI CYIIPAKAVMMTHOMAHOT'O OTAEAA BHYTPEHHEN
COHHOM APTEPUN
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HecmoTps Ha Habntogaemblii nporpecc B 061acTh pa3paboTkM BbICOKOTEXHONOMMYHBIX COCOB0B IeYeHNUs NALMUEHTOB HEMPOXMPYPrudeckoro npodu-
N1, BOMPOCbI JIEYEHUA TMFAHTCKMX aHeBpu3m ([A) BHYTpeHHel coHHoM apTepuu (BCA), no-npexHemy, ABAAIOTCA aKTyalbHbIMU. B cTaTbe npeacTas-
NeHbl Pe3yNbTaThl YCMELWHOO XMPYPIUYECKOro IeYeHWA NaLMEHTKM C KpaiiHe TAXENON natonorveit — A cynpaknvMHouaHoro otaena npasoit BCA.
MpoBeaeHO OTKPbITOE XMPYPruyeckoe BMeLaTenbcTBO B 06béme: BCA obHaxeHa U3 MHeWHOro paspesa Ha wee U MobunusosaHa. MposeseHbl
KOCTHO-NNIacTUYecKan TpenaHauma Yyepena B NTEPUOHaNbHOM 061acTU U KAMNUPOBaHWE aHEBPU3MbI CynpakavHouaHoro otaena BCA. BbibpaHHas
XUpYypruyeckas TakTMKa No3BOAWA NpeaynpeanTb peumnams cybapaxHouaanbHOro U BHyTPUMO3rOBOTO KPOBOUNUAHWM, PasBUTMA UILEMUM, OTEKA
¥ KOMMPECCUM roNOBHOTO MO3ra, YTO NPUBENO Bbl K UHBAANAM3ALMM U/UAN NeTanbHOMY Ucxoay. CaenaHo 3akatoueHne 06 addeKTUBHOCTU JaHHOTO
cnocoba neyeHus.

KnioueBble cnoBa: BHymMpeHH:AA COHHAA apmepus, GHespu3Ma, KAUMUPO8aHUe, 8Hympu4eperHoe KposousnusHUe, 8HymMpuiteny0oYKosoe Kpo-
8ousnuaHue
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A CASE OF SUCCESSFUL OPEN SURGICAL TREATMENT OF A GIANT ANEURISM OF
THE SUPRACLINOID SEGMENT OF THE INTERNAL CAROTID ARTERY
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Despite the progress in developing high-tech methods for neurosurgical patient treatment, managing giant internal carotid artery (ICA) aneurysms

remains challenging. We report a case of the successful surgical treatment of a patient with a highly complex clinical problem — a giant aneurysm (GA)

at the right supraclinoid ICA. First, the extent of an open surgical intervention was as follows: the ICA was exposed using a linear neck incision and

mobilized. Then, osteoplastic skull trepanation in the pterional region and the aneurysmal portion of supraclinoid ICA was performed. The chosen

surgical tactics prevented recurrent subarachnoid and intracerebral hemorrhage, ischemia, edema, and brain compression, which are closely related

to death and disability. Based on the above, the treatment method has been considered a practical option for treating this cohort of patients.
Keywords: Internal carotid artery, aneurysm, clipping, intracranial hemorrhage, intraventricular hemorrhage
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anevrizmy supraklinoidnogo otdela vnutrenney sonnoy arterii [A case of successful open surgical treatment of a giant aneurism of the supraclinoid segment of the
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BBEAEHMUE

LiepebpanbHble apTepuanbHble aHeBpU3Mbl (AA) npeacTasastoT
cob0oi NaToNorMyeckoe NOKabHOE BbINAYMBAHUE UCTOHYEHHOM CTeH-
KM MO3roBoWi apTepuu. 1o «bomba 3ameaIeHHOro AENUCTBUSAY, KOTO-
pas xoTa Obl 0O4HaXKAbI 33 KM3Hb Ye/I0BEKA MOMKET «B3opBaTbcsa» [1].
K uncny Hambonee cNoXHbIX M aKTyasbHbIX NPOBaEM HelpoxXmpyprm,
no-npesxkHemy, oTHocsTca TA BCA, KoTopble NpeacTaBAstoT cobol mecT-
HOe yBenuyeHne NpoceeTa apTepum 4o 2,5 cm u bonee. B 1875 roay B.
Hutchinson Bnepsble npuusHeHHo anarHoctuposan FA BCA [2].

Cpeaw Bcex BbiaBnaemMbix AA ronoBHOro mosra Ha gonto A npu-
xoamtea ot 3 go 11% cnydaes [3-6], B cpeaHem cocTasnas 5% [1, 7). Mo
OaHHbIM pAJda aBToOpoB, YactoTa BcTpedaemoctu TA BCA coctasnsert
34-67% ot 06Lero yncna Bcex LepebpanbHbix A [8, 9]. Mpu stom TA
yale obHapykueatotcs y ntoger 40-60 net [10]. Hepeaxko A ocnoxk-
HAOTCA Pa3BUTMEM BHYTPUUYEPENHOTO KPOBOM3NUAHKSA, B 65-85% cay-
4aeB y Takux 6O/IbHBIX OTMEYAOTCA NPU3HAKM KOMMPECCUM CTPYKTYP
rO/I0BHOTO MO3ra, ULWEMUYECKUX PACCTPOMCTB, 0BYCI0BNEHHDIX 3aKy-
MOPKOM HECYLLEro cocyaa M KonnatepanbHbix BeTsei [4, 11]. bonb-
LYto Yrpo3y ANA KM3HW NaLMeHTa NPeaCTaBNAET TaKOe OCNOKHEHNE
l'A, KaK cybapaxHouganbHoe KposousauaHue (CAK), yactota ciydaes
kotoporo npw A BCA, no faHHbIM pa3HbiX aBTOPOB, BapbupyeT B npe-
naenax 5,3-13,3% [12, 13]. YactoTa c/ly4aeB BOSHUKHOBEHWUS NOBTOP-
Horo paspbiBa AA B TeueHue NnepBbix 2 HeAeb Mocne ero nNepeoro
anu3ofa gocturaet 18% [14, 15], npu 3TOM ypOBEeHb J1€TaNbHOCTU B
nepuog ao 12 mecaues Bo3pacTaeT 4o 60%. B 80% cnyyaes y AaHHOW
KaTeropum 60/bHbIX B TEUEHWE NATU NeT HabNOAAETCA NETaNbHbIN UC-
Xog, IMb0o HacTynaeT cToMKan MHBAMAHOCTb [16].

Haunbonee yacto AA BcTpeyatoTcs B 061acTU CynpakaMHONAHOIO
y4yactka BCA, npu aTom y L, }eHckoro nona 8 60% cnyyaes BCTpeya-
toTcA pasopsaslumecs, a B 40% — HepasopsasLlumec AA; y nL, Myx-
CKoro nona pasopsaswmeca AA B 44% cnyyaes BCTpevatoTcs B bac-
celiHe nepeaHein coeanHUTENbHOW apTepuu, a B 34% HabntoaeHun
MMeIOT MecTo HepasopBaslwueca AA B obnactv cynpakavHOUAHOMO
cermeHTa BCA (34%) [17].

OueHb CNOXKHbIM NPeACTaBNAETCA OTKPbITOE MUKPOXMPYpruye-
CKoe fieyeHune 60/1bHbIX ¢ 6onblMMK U TA B 061aCTH cynpakaMHoua-
HOro y4yacTka BCA, TaK KaK 370 TpebyeT 60/1bLUKX HaBbIKOB Y Onepupy-
IOLLLETO XMPYpra M 3HaHUI aHaTOMO-TonorpaduUeckux ocobeHHocTen
npv 4aHHOW NaTONOMUH.

B paHHOW paboTe npeacTaBAeH KAMHWMYECKMIA cnyyait TA cy-
NPaKAMHOMAHOrO yyacTka BCA y naumeHTKM, KOTopol B mocneayto-
wem 66110 NPOU3BEAEHO XMPYPrUYECKOE IeYeHNe.

KnuHuueckuii npumep

eHwwuHa M., 67 net, npumepHO B 3 Yaca HOYM NPOCHYNacb
“3-33 BO3HMKHOBEHUA CU/IbHOMN TONI0BHOW 60K, TONOBOKPYKEHMS,
TOLIHOTbI U PBOTbI, @ B NOCAEACTBUM OTMEYaNacb NOTEPA CO3HAHMA.
MaumeHTKa goctasneHa B LLPB 6puragoit ckopoit megyumHcKoi no-
MOLLY W, BBUZY TAMECTU COCTOAHMSA, OblNa roCNUTaNN3MPOBaHa B pea-
HUMaLMOHHOE OTAEeNEHVE.

[JaHHble 06BEKTUBHOMO OCMOTPA HAa MOMEHT rOCMUTAIM3aLIMUK:
obuiee cocTofHMe MauMeHTKU Taxénoe. KoxHble nokposbl 6e3 na-
TONOTMYECKMX U3MeHeHWN [bixaHue B NErKUX BE3UKYNAPHOE, XPUMbl
otcytcTBytoT. MMokasatenn Y44 — 20 8 muHyTty, YCC — 88 B MUHYTY.
CepAgeuHble TOHbI ACHbIE, pUTMUYHbIE. Mokasatenn ALl — 160/100 mm
Hg. *u1BoT npv nanbnauuu markuii, 6esbonesHeHHbIi. Habntoganuco
paccTpoicTea GyHKLMIA Ta30BbIX OPraHOB: MMEN0 MeCTO CaMonpou3-
BOJIbHOE MOYenCnycKaHue.

Pe3ynbtaTbl OLEHKM COCTOAHMA HEBPOJIOTMYECKOrO CTaTyca:
OLieHKa CO3HaHMUA COINACHO LWKane Kom [nasro (LUKT) coctasuna 9

INTRODUCTION

Cerebral aneurysms (CAs) refer to abnormal dilatation or
bulging of the thinned wall of a cerebral artery. This is a "time
bomb", which at least once in a person's life can "explode" [1].
The neurosurgical management giant internal carotid artery an-
eurysm (with a local increase in the lumen of the artery up to
2.5 cm or more) remains a complex and urgent clinical problem.
In 1875 W. Hutchinson was the first who intravitally diagnosed
GAs of ICA [2].

GAs account for 3 to 11% of all detected CAs [3-6], averag-
ing 5% [1, 7]. According to several authors, the frequency of GAs
of ICA is 34-67% of all cerebral GA [8, 9]. At the same time, GAs
is more often found in people 40-60 years old [10]. Often, GA
is complicated by intracranial hemorrhage; in 65-85% of cases,
it is complicated by compression of brain structures and isch-
emic disorders caused by occlusion of the afferent vessel and
collateral branches [4, 11]. A complication of GA, such as sub-
arachnoid hemorrhage (SAH), poses a significant threat to the
patient's life, the incidence of which in GAs of ICAs, according
to different authors, falls within a wide range of 5.3-13.3% [12,
13]. The re-rupture rate of CAs in the first two weeks follow-
ing the initial rupture reaches 18% [14, 15], while the one-year
mortality rate increases to 60%. In 80% of cases, fatal outcomes
or permanent disability within five years are observed [16].

Most often, CAs are found in the supraclinoid region of the
ICA. In females, ruptured and unruptured CAs are found in 60%
and 40% of cases, respectively. While in males, ruptured CAs
occur in 44% of patients in the basin of the anterior communi-
cating artery, and in 34% of cases, unruptured CAs arise in the
region of the supraclinoid segment of the ICA (34%) [17].

Open microsurgical treatment of large and giant supracli-
noid ICA aneurysms is quite challenging, as it requires excellent
clinical and technical skills and proper knowledge of the topo-
graphic anatomy related to this pathology.

This paper presents a clinical case of giant supraclinoid ICA
aneurysms in a patient who subsequently underwent surgical
treatment.

Case report

A 67-year-old female presented with a history of severe
headache, dizziness, nausea, and vomiting, followed by loss of
consciousness. Due to the severity of her condition, the patient
was urgently referred to the intensive care unit at the Central
District Hospital.

On physical examination, the patient's general condition
was severe. Skin and mucosal surfaces were without changes.
On auscultation, vesicular breath sounds were revealed, and
wheezing was absent. Respiratory rate — 20 breaths/min, heart
rate — 88 bpm. Heart sounds were clearly heard without any
murmurs, and the heart was rhythmic on auscultation. BP was
—160/100 mm Hg. The abdomen is soft, and no discomfort was
elicited during palpation. Pelvic organ dysfunction with urinary
incontinence was observed.

During the neurological evaluation, the Glasgow Coma
Scale (GCS) score of 9 was noted. Increased psychomotor ac-
tivity was reported; however, no behavioral abnormalities were
noted. Oculomotor dysfunction was not observed. The pupils
were equal, round, and reactive to light. No facial asymmetry
was noted. No deviation of the tongue was noted. The pharyn-
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6annos, NaLMeHTKa AaBana OTBETbI HA 3a4aBaemble Bonpockl. OTme-
Yanacb NOBbILLEHHAA NCUXOMOTOPHAA aKTUBHOCTb, NoBeAeHKe bblno
HeasleKBaTHbIM. [1a304Bu1raTe/IbHble PacCTPOICTBA HE HabOAAUCS.
3paykm paBHble, 06bIYHOM BENNYMHBI M GOpMbI, POTOPEAKLMA KMBaA.
Nvuo 6e3 acummeTpun. PacnonokeHue A3blka cpeauHHoe. [noTou-
Hble pedieKcbl He HapyLeHbl. CyXxoxuabHble pedeKcbl Ha KOHEYHO-
CTAX ¢ 06enx CTOPOH paBHble. bannbHaA OLEHKa MbILLEeYHOMN CUbl Ha
KOHeYyHocTsAX cocTaBuna 5 6annos. CoctosHue pedekcos 6e3 natono-
run. Habntoganvcb No3uTHBHbIE 0OLLEMO3TOBbIE CUMMTOMbI, OTMEYa-
Nlacb PUrMAHOCTb 3aTbIIOYHBIX MbILLLL,.

BonbHoi 6blna npousseaeHa MyNbTUCIMPAAbHAA KOMMbOTep-
Haa Tomorpadus (MCKT) ronosHoro mMosra, B XOZe KOTOpoi 6blno
YCTaHOB/IEHO HasMuMe BblpaeHHOTo 6asanbHoro CAK u BHyTpuKe-
NYO04YKOBOMO KPOBOM3AMAHMA. Ha OCHOBaHUM NPoBeAEHHbIX Helpo-
BM3YaNU3aLMOHHBIX METOA0B WCCNEeOBAaHWA BbICTAaBAEH AMArHO3:
pa3pblB MHTPaKpaHWanbHbix AA. CAK (Hunt & Hess Grade IV, Fisher
IV). BHyTpuxenyzouKkosble KpoBousnuauua (wkana D.A. Graeb 10
6annos) (puc. 1).

YunTbiBaa remoTaMmnoHady KenylouKa M OMacHOCTb PasBUTUA
OKK/O3MOHHON rnapouedanuu, naumeHTke 6bl10 NPesOKEHO one-
paTVBHOE BMeLLaTeNbCTBO — HAPYKHOe BEHTPUKYNAPHOE ApeHUpoBa-
HuWe. POACTBEHHVKM M 3aKOHHbIE NpesCcTaBuUTeIn 60/IbHOM OTKasanch
OT NPEeAJI0KEHHOTO OMepaTUBHOTO BMeLLaTebCTBa. bbina npogonkeHa
KOHCepBaTMBHaA Tepanua. Yepes 35 CyTOK OT MOMEHTa NOCTynaeHuA
naLeHTKa bblna BbiNMCaHa C yayylleHrem nog HabnoaeHne HeBpona-
TO/IOTa MO MECTY WUTesbCTBa. B AanbHeliwem 6o/bHas bbina Hanpas-
JNleHa Ha KOHCY/IbTaLMIo Helipoxvpypra B HaLMoHanbHbIN MeANLIMHCKINIA
ueHTp Pecnybnuku TagukuctaH «LLUndobaxw», B oTAeNeHNE Helpo-
Xvpyprum, 3atem obcnenosaHa B Komnaekce 340poBbs «MCTURIONY.

[aHHble cybTpaKUMOHHOM LepebpanbHOW aHrvorpadum w
MCKT-aHrvorpadum Bbisuam FA B 061acTV CynpakAMHOMAHOrO y4acT-

A : A /

Puc 1 MCKT eonosHo20 mo32a. A-C — akcuanbHele cpessi, sbipaxeHHoe basansHoe CAK
u 8Hympuxenydoykosoe (6okoseie u IV xcenydouek) kposousnusaHue. D — akcuanbHbll

cpes, cemomamnaHada 1V xenydouka mosea

Fig. 1 MSCT of the brain. A-C— axial brain CT shows diffuse basal SAH and intraventricular
(lateral and IV ventricle) hemorrhage. D — axial brain CT shows hematoma in the IV

ventricle of the brain

Ka npaBoWi BCA: pasmepbl MeLLKa aHEBPM3MbI COCTaBUAN 25x17 mm,
AnameTp Welku — 4,2 MM, 10KaNn3auma Ha YPOBHe YCTbA 3afiHel Co-
€AVHUTENbHON apTepum, MELLOK aHEBPM3MbI MO OTHOLLEHMIO K LLeliKe
06palLLéH Has3aa, BHW3 M naTepanbHo (puc. 2). MaumeHTKa bbina rocnu-
TaNn3MpoBaHa A4NA NPOBeAEeHNA ONepaTUBHOIO BMeLLaTeNbCTBa.

Mop, sHAOTpaxeanbHON aHecTe3nel B MONOKEHUU MaALMEHTKU
Ha OMepaLMOHHOM CTO/E NéXa Ha CMHe Bbln BbINOMHEH pa3pes Ha
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geal reflexes were normal. Tendon reflexes on the limbs were
equal on both sides. Muscle power score was of 5 grade — nor-
mal power. Non-focal neurological symptoms were present, as
well as marked neck stiffness.

Diffuse basal SAH and intraventricular hemorrhage were
present on the performed multislice CT (MSCT) of the brain.
Based on the neuroimaging studies results, ruptured intracrani-
al CA was diagnosed. SAH of Hunt & Hess Grade IV, Fisher Grade
IV. Intraventricular hemorrhage (IVH), Graeb score 10 (Fig. 1).

Given the ventricular hemotamponade and the risk of
developing occlusive hydrocephalus, the patient was offered
surgery — external ventricular drainage. However, the patient's
relatives and legal representatives refused the proposed sur-
gical intervention. Therefore, conservative therapy was con-
tinued. Thirty-five days after admission, the patient was dis-
charged with improvements with follow-up care by a district
neurologist at the patient's place of residence. Subsequently,
the patient was referred for neurological evaluation at the
National Medical Center of the Republic of Tajikistan «Shifo-
bakhsh», then examined at the Health Complex «Istiklol», Du-
shanbe, Tajikistan.

Digital subtraction angiography (DSA) and MSCT angiogra-
phy revealed GA at the right supraclinoid ICA: the size of the
aneurysm sac was 25x17 mm, the diameter of the neck was 4.2
mm, located at the level of at the "branching point" of the pos-
terior communicating artery, the aneurysmal pouch was turned
backward in relation to the neck, down and laterally (Fig. 2). The
patient was admitted for surgery.

Under endotracheal anesthesia in the patient's supine po-
sition, a skin incision of the neck was made. After separating the
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KOXKe Leu, NoC/e BbIAENEHNA BHYTPEHHEN U 0DLLEel COHHbIX apTepui,
nocnegHue 6bin B3ATbI Ha AepKanku. [anee, ¢ uenbto obneryeHns
OMepaLyMoHHOro A0CTyNa, NPOM3BEeAEHa POTaLMA rO10Bbl NALMUEHTKM
B /IEBYIO CTOPOHY Ha 15°. 3aTem BbINosHeHa 06paboTKa onepaLmoH-
HOrO MOAs U ero OTrpaHUYeHUe, rooBa NaLMEHTKM GUKCUMPOBaHa C
1cnonb3oBaHem ckobbl Meidunaa-Kuca. [Janee npoussenéH ay-
roo6pasHbIi KOXKHbIN pa3pes B NpaBoi 106HO-BMCOYHOM 06nacTH co
CKeneTusaumein ofHOMMEHHbIX KocTel. Mpon3BeAeHO BblKpauBaHue
KOXHO-MbILIEYHOTO JIOCKYTa, KOTOPbIA Obl/l OTKMHYT K OCHOBaHWIO
yepena. lMocne 3TOro Haknagpieaiuch dGpesesble OTBEPCTUSA, Yepes
KOTOpble NPOM3BEAEHA NTEPUOHANbHAA KPAHMOTOMUA C TpenaHawu-
el N06HOM U BUCOYHOW KOCTeW A0 OCHOBAHWA NepegHen u cpeaHei
yepenHbIX AMOK. [lanee NpoBeseHO NOALLMBAHWE TBEPAOM MO3roBOi
060/104KM K YepEMNHOI KOCTY MO Kpato onepaLLMoHHOM paHbl. Pacceye-
HWe TBEPAOi MO3roBOM 060/I04KM BbIMOAHANOCH MO KPak KOCTHOMO
JedeKTa, nocne yero oHa 6panacb Ha AUraTypbl M OTKMAbIBANACh K
OCHOBaHM0 Yyepena. LiBeT BUAYMOIA Kopbl NOBHO-BUCOYHOM 0bnacTu
Bbl/1 }KENTOBATbIM, OTMEYANOCh YBENYEHME TONLLMHBI apaxHOUAANb-

Puc. 2 A-C — MCKT-aHeuoepagpus, akcuasnbHell, hpoHmansHeil u caeummarsHell cpessi: [A cy-
NpaknuHoUOHo2o ceemeHma npagoli BCA. D, E — 4D-MPT-aHeuo2pagus cocydos 20/108H020 MO3-
2a 8 npamoli u 6okosoli npoekyusx. F—3D-KTA pekoHCcmpyKyus. G — KAPOMUOHAA AH2UO2PAMMA:
i \ mewomyamas A BCA

- ' E Fig. 2 A-C — MSCT angiography of the brain (axial, frontal, and sagittal cuts) showing GA at the
; Sl 7 ; right supraclinoid ICA. D, E — 4D intracranial MR angiography (frontal and lateral projections). F —
3D-CT reconstruction. G — carotid angiogram shows saccular GA of the ICA

internal and common carotid arteries, they were retracted. Fur-
ther, the patient's head was rotated 15° to the left to facilitate
surgical access. The surgical field was prepped and draped in
a standard sterile fashion, and a three-pronged Mayfield head
clamp was used to position the head. Next, an arcuate fronto-
temporal skin cut was performed with exposure of the frontal
and temporal bones. A musculoskeletal flap was cut out and
retracted back to the base of the skull. After that, burr holes
were made. Next, a pterional craniotomy was performed with
the frontal and temporal bones trepanation until the bottom
of the anterior and middle cranial fossae. Next, the dura ma-
ter was sutured to the skull bone along the edge of the surgical
wound. Next, dissection of the dura mater was performed along
the edge of the bone defect, after which it was retracted to the
base of the skull. The color of the visible cortex of the fronto-
temporal region was yellowish, and increased thickness of the
arachnoid was noted, and in some places, foci of old hemor-
rhages were revealed. There was a large aneurysm under the
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HOW 0BONIOYKM, MEecTamu UMEeNUCh CAeapl CTapbIX KPOBOU3IUAHUINA.
Mog 3puTenbHbIM HepBoM M BCA umenach 6osbluas aHeBpU3Ma.
MposeseHa AMCCEKUMA NPaBOW NaTepanbHOW LWEenu, BbiAeNeH Cy-
NpakAMHOMAHbIN yyacTok BCA, eé budypkauma n cpegHan mosrosas
apTepus, KOTopble U3-3a aHEBPU3MbI OblIM CMeLLLEHbI HECKObKO Kne-
pepy. Janee nposeaeHa uucTepHOTOMUA 6a3anbHbIX LUCTEPH MO3ra.
BbinonHeHa acnmpauma CiMHHOMO3IOBOW UAKOCTU. 3aTeM Helipoxu-
PYPryUyecKumii WnaTenb NepesioxKeH K OCHOBAHWIO NaTepaibHOM LWe/N.
Mocne aToro 6bina NpousBeseHa NpenapoBka passuaku BCA. Oua-
MeTp 06HaPYKEHHOW aHeBPU3MbI COCTaBWA 0Ko/0 30 MM, OTMeYeHa
XOopoLwas nynbcauus eé MeLLKa, KOTOPbIi MJIOTHO NPUNasH K TBEPLOM
MO3roBol 060/104Ke, ero 0CHoBaHWe BbiNI0 PacnonoKeHo nog obna-
CTbO NepeKpPECTa 3pPUTE/IbHbIX HEPBOB 1 YXOAMJIO K YHACTKY NPOMEKY-
TOYHOTO MO3ra, OTOABUras B 3aZ4HEM HaMpPaBAEHUN BUCOYHYIO LOHO.
MNposeaeHo BpemeHHoe nepexatne BCA Ha wee, AOCTUIHYTA penak-
cauua CTeHKU aHeBpu3Mmbl. Mocsie aToro Bbina BblgeneHa aHeBPU3Ma
pasmepom 4x3 cm, C LUIMPOKOW LeliKoW — 0kono 4 mm. HanoxeHa nso-
rHyTan ¢eHecTpupoBaHHaa Kaunca «Standard» (M3rub — 90°, anvHa
— 10 mm, WKprHa packpbiTas — 5 mm) (Aesculap, B|Braun, Germany)
Ha LUelKy aHeBpM3Mbl. Kynon aHeBpr3Mbl BCKPbIT, KDOBOTEUEHUSA HET.
Bo BpemsA npoBeaeHMA XMPYPryeckoro BMeLLaTeNbCTBa NPUMEHANCA
onepaLMoHHbI MuKpockon «OPMI VARIO S88» (Carl Zeiss, Germany).
Ha Kopy npaBoit nN06HOM [0AWM HaKNaAbIBAIUCHL FemocTaTUYeckue
nonocku «Surgicel Fibrillar» (Ethicon, Johnson & Johnson, USA). Mpo-
U3BEAEHO YLWMBAHUE TBEPAOM MO3roBOlM 0BO/MIOYKM C OCTaBAEHUEM
3NUAYPaNbHOTO APEHAKA.

Co3HaHuWe y 6oNbHOV Ha ciefytolme CyTKU NOC/e BbINONHEHUA
XMPYPrYecKkoro BMeLLaTeIbCTBa ACHOE, NPU3HAKM HEBPOIOTUYECKO-
ro geduumta He HabnLAANUCD.

Cnycta Heaento nocne MPOBEAEHUA XWMPYPTrUYECKOro BMeLUa-
TenbCTBa NPou3BefeHo KOHTPobHOe KT nccneioBaHue, 3aK104eHe
KOTOPOTO [N1aCMI0: COCTOAHME NOCAE KPAaHUOTOMUM, HANNYME KAWNCI
B 06/1aCTU WeNKM aHeBpU3MbI cynpakanHonaHoro otgena BCA. Ha-
61104a10TCA NPU3HAKM BOCMANUTENbHBIX U3MEHEeHUI B 06aacTn mAr-
KOTKaHbIX CTPYKTYp B 06/1aCTW XMpypryeckoro BMeLLaTensCcrTsa. Mpu-
3HakoB CAK Her. lMpn3HaK1 BTOPUYHBIX ULLIEMUYECKMX HapYLUEeHWUI B
roJI0BHOM MO3re OTCYTCTBYIOT (puc. 3).

OBCYXAEHUE

CornacHo nnUTepaTypHbIM AaHHLIM, B 06Lel CTpyKType 0bHa-
PY*KMBAEMbIX MHTPAKPAHWA/IbHbIX aHEBPU3M 4acTOTa BCTPEYAEMOCTH
60/1bLUMX M TMraHTCKMX AA BapbupyeT B npeaenax 3-13,5%. Npu aTom
NPOTrHOCTUYECKUI UCXOA, NPU AaHHOWM NATONOrMKM HEBNArONPUATHbIN.
CornacHo gaHHbIm Peerless S) et al (1982), kotopble Habaoganm 31
60/1bHOTO € A, 4acToTa /IETa/IbHbIX UCXOLO0B 33 ABYXNETHUI Nepuos,
HabntoaeHus coctaBnana 68%, a 3a NATUNETHUI nepuog — 85% [18].

Ha cerogHsLWHWIA AeHb CYLLECTBYIOT pas/iMyHble cnocobbl feve-
HuA 6onbHbIX ¢ FA BCA: avrnpoBaHue BCA, sHA0BacKynspHasn amMbou-
3aLLMA, IKCTPA-UHTPAKPAHNANBHBIN MUKPOXMPYPIUYECKMIA aHACTOMO3
+ 6aNNoH OKKNO3MOHHBIN TecT (BOT) + anrmposaHue BCA. B nocnea-
Hee Bpems Haubonbluee NpeanoyTeHMe OTAAETCA cnocoby npamow
onepaTMBHON 06aMTepaummM, NpU 3TOM 3HAOBACKYNAPHbIE METOLbl
NleYeHns 40 CUX NOP HAXOAATCA HA CTAaAMM Pa3BUTUSA, a HabalogaeMble
Ha CEroAHAWHMWIA OeHb pe3ynbTaTbl NedeHns 60MbHbIX € TA Henb3s
CYMTaTb NOMHOCTbLIO YaoBAeTBopuTenbHbIMM [19, 20]. Mpu nposeae-
HUW 3HA0BACKYNAPHOW 3MBOIN3ALMM UCMONb3YETCA HECKONIbKO Nog-
X040B. B nepBom c/iydae BbINOMHAETCA BbIKNIOYEHWE AHEBPU3MbI C
MCMO/b30BAHMEM Cpanu MBO ¢ NPUMEHEHUEM IMKBUAMPYIOLLErO
MaTepuana C CoXpaHeHMeM KpoBOODOpaLLeHWA Mo NPUBOAALLEMY ap-
TepuanbHOMy cocyay. Bo BTopom cayyae BbINOMHAETCA NepeKkpbiTue
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optic nerve and ICA. The right Sylvian fissure was dissected. The
supraclinoid segment of the ICA, its bifurcation, and the middle
cerebral artery, which were displaced somewhat anteriorly by
the aneurysm, were identified. Next, a basal cisternostomy with
draining of cerebrospinal fluid was performed. Then the neuro-
surgical spatula was placed at the lateral fissure. After that, the
ICA bifurcation was prepared.

The diameter of the detected aneurysm was about 30 mm.
The aneurysmal sack with a good pulsation was noted, it was
closely attached to the dura mater; its dome was located be-
low the optic chiasm area, extending to the diencephalon area
and causing a shift of the temporal lobe inferiorly. Temporary
clipping of the ICA on the neck was performed, and relaxation
of the aneurysm wall was achieved. After that, an aneurysm
4x3 cm in size was isolated, with a wide neck of about 4 mm.
Curved fenestrated «Standard» clip (blade length — 10 mm, fen-
estration diameter — 5 mm; Aesculap, B|Braun, Germany) was
placed on the neck of the aneurysm. The dome of the aneurysm
was opened, and there was no bleeding. During the surgical in-
tervention, an operating microscope, «OPMI VARIO S88» (Carl
Zeiss, Germany). Hemostatic strips were applied to the cortex
of the right frontal lobe, «Surgicel Fibrillar» (Ethicon, Johnson
& Johnson, USA). The dura mater was sutured, leaving epidural
drainage.

The next day after the surgical intervention, the patient's
consciousness was clear, and signs of neurological deficit were
not observed.

A week after the surgical intervention, a control CT scan
was performed, the conclusion of which was as follows: the con-
dition after craniotomy, the presence of a clip in the aneurysm
neck of the supraclinoid ICA. There are signs of inflammatory
changes in soft tissue structures in the area of surgical interven-
tion. There are no signs of SAH. There are no signs of secondary
ischemic disorders in the brain (Fig. 3).

DISCUSSION

According to the literature data, the incidence of large and
giant CAs varies between 3-13.5% of all detected intracrani-
al aneurysms. At the same time, the prognosis of these aneu-
rysms is unfavorable. For example, according to Peerless SJ et al
(1982), who observed 31 patients with GAs, the mortality rate
was 68% and 85% over two- and five-year follow-up periods, re-
spectively [18].

Various methods of treating patients with GAs of the ICA
have been proposed: ligation of the ICA, endovascular emboli-
zation, combined extracranial-intracranial arterial bypass, bal-
loon occlusion test (BOT), and ligation of the ICA. Recently, the
most significant preference has been given to direct surgical
obliteration, while further research and development are need-
ed to optimize endovascular treatment methods. And the re-
sults of treatment of patients with GA observed to date can only
be considered partially satisfactory [19, 20]. When performing
endovascular embolization, several approaches are used. In the
first case, the aneurysm is occluded utilizing a coil while main-
taining blood circulation through the afferent artery. In the sec-
ond case, the afferent artery is blocked using a coil or a balloon.
The most common complication after endovascular emboliza-
tion is aneurysm recanalization [21]. BOT has an excellent infor-
mative value in evaluating collateral cerebral circulation in GAs
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Puc. 3 MCKT-aHeuoepacus nocnae KaunuposaHus AA cynpaknuHoudHozo ceamerma BCA cnpaga. A, C— pexcum MIP. arcuansHas U ppoHmasnsHas
npoekyuu: kaunca 8 obsiacmu weliku npasoli BCA. B—3D-KTA nocne knunuposaHus. D-F — 3D-KTA, akcuansHas, ppoHmManeHas u cazummansHas
npoekyuu: AA knunuposaHa. G-I —3D-KTA ¢ pekoHcmpykyueli: momasnbHOe 8bIK/OYeHUe aHEBPU3MbI

Fig. 3 MSCT angiography after clipping the CA of the right supraclinoid ICA. A and C— MIP image CT scan (axial and frontal projections) show the
clipped neck of the CA in the right ICA. B— 3D-CTA after clipping. D-F — 3D-CTA (axial, frontal, and sagittal projections): CA is clipped. G-I — 3D-CTA

reconstruction: total exclusion of the aneurysm from the circulation

NpVBOAALLEH apTepUM C UCMOb30BaHMEM cnupanu nnbo BannoHa.
Haunbonee 4acTo BCTPEYAOLMMCA OCNOKHEHMEM NOCNe NPOBeAEHNs
3HA0BACKYNAPHOW 3MOOAM3aLMKU ABNAETCA PEKaHanM3aLUuA aHeBs-
pusm [21]. XopoLuei MHHOPMATUBHOCTLIO NPU UCCAEA0BAHNUM COCTO-
fIHWMA KoAnaTepasbHoro uepebpanbHoro KposoobpaleHus npu A
BCA obnagaet BEOT, KoTOpbIi1 NO3BONAET ONPeaeUTb Hambonee onTu-
MaJIbHblIH cnocob neyexus [22].

C KOHL@ NpOLUAOro CTONETUA LWMPOKO CTasn paspabaTtbiBaTbca
HOBble CNocobbl ONepaTMBHOrO NeveHns naumeHToB ¢ FA. C uenbto
BbIK/IOYEHNA NapakAMHOMAHbIX AA 6bln pa3paboTaH cnocob MHTpa-

of the ICA, allowing the selection of the most optimal treatment
method [22].

Since the end of the last century, new surgical treatment
methods for patients with GA have been actively developed. To
achieve appropriate relaxation of the paraclinoid aneurysmal
dome, the intravascular blood aspiration technique was devel-
oped, allowing monitoring of the state of blood flow and re-
lieving stress from the aneurysm, making it possible to isolate
and clip the CA. In unusual cases, surgical interventions are per-
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Ba3a/IbHOM acnupaLuy KpoBwW, KOTOPbIK No3BOAAET obecneyntb mo-
HUTOPUHT COCTOAHMA KPOBOTOKA U CHATb HAMNpAXeHWe C aHeBPU3MbI,
6narogapa Yemy CTaHOBWUTCA BO3MOXKHbIM €€ BbiAENeHUE U KAUMK-
poBaHue. Mpu HabNtoAEHNN HEOPAUHAPHOTO CyYas BbIMOMHAOT XU-
pypruyeckme BMeLLaTeNbCTBa, HaNpaBieHHbIe HAa PEBACKYNAPU3aLLMIO
rO/0BHOTO M0O3ra ¢ GOPMUPOBAHUEM LLIMPOKONPOCBETHOTO 06BOAHO-
ro aHacTomo3a NMbo ¢ GOPMUPOBAHMEM IKCTPA-MHTPAKPAHNAIbHOTO
MMKpOaHacTomo3sa [7].

MUKpOXMPYpruyeckoe KAMNMpoBaHue UHTpaLepebpanbHbix A
BCA cunTaeTcA CNoXHOW 3afayel, ANA ero NpoBefeHUA Bpay-Hew-
POXMPYPT JO/KeH 06/1a4aTb AOCTAaTOYHBIMM HABbIKAMM U 3HATb aHa-
ToMo-Tonorpaduyeckme ocobeHHOCTH, HabaoaaemMble MPU AaHHbIX
aHeBpu3max [9].

Mpu BbibOpe MeToAa XMPYPr1YecKoro BMeLLaTenbeTBa cieayet
MOMHWUTb O He3pHEKTUBHOCTU NPOBEAEHUA KOHCEPBATUBHOTO Jieve-
HUA, BBUAY 6ONbLLION BEPOATHOCTU BO3HUKHOBEHUA MOBTOPHbIX pas-
PbIBOB ¥ Pa3BUTUA HEOOPATUMbIX OCNOKHEHMI [16].

HecmoTpsa Ha coBpeMeHHble TeXHUYECKNE AOCTUKEHWNA, TUFaHT-
CKMe cynpakaMHouaHble aHespu3ambl BCA, KoTopble YacTo npeacTas-
NeHbl B BMAE KynonoobpasHbIX COCYA0B C LUMPOKOM LUEMKOW, pac-
NPOCTPaHAIOLLMECA HA 3PUTE/bHBIN HEPB, OCTAOTCA CAOMKHBIMU ANA
XVMIPYpPruYeckoro fedeHus. M3-3a 6o1bLwmnx pasmepos, MPOKCUMabHO-
r0 PACMoONOKEHMA, YACTbIX aTEPOCKNIEPOTUYECKMUX USMEHEHUIA CTEHOK
M 4aCcTUYHbIX TPOMDO30B, OMepaLyMa CTAaHOBUTCA COXHbIM BMeLUa-
TEeNbCTBOM, CBA3AHHbIM CO 3HAYUTENbHBIM PUCKOM HEBPOIOTMYECKOrO
neduuuTa [18-22].

MepBble NOMbITKX JIEYEHUA TUFAHTCKUX Cynpa- U NapakanHoua-
HbIx AA 3aK/to4annch B nepessske BCA 1, ecTecTBeHHO, bblin cBA3a-
Hbl C BbICOKMMM MOKa3aTeNsiMu OC/TIOXKHEHWI U cmepTHOCTM [23]. B
1911 r. Matas RI npegnioxmn nanbuesyto komnpeccuio BCA Ha wee
[NA OLLeHKU TONIEPAHTHOCTM MO3Ta K ULLIEMMUM, MaHEBP No3e bl Ha-
3BaH B ero yectb [24]. B 1981 r. Flamm ES onucan npamyto nyHKLMIO
AA 1 eé cayBaHVe NYTEM OTCACblBaHWA KPOBM C MOMOLLbIO UIbl-6a-
60ukm [25].

OTKpbITOE KNunuposaHue A ABnAeTcA paguKaabHbIM METOA0M
NleYeHNs, OLHAKO MOKET BbITb CBA3AHO C AOMNONHUTENBHON XUPYPr-
YEeCKOMN arpeccuen, Hanpumep — yBeMYEHWEM KOCTHOMO OKHa Tpe-
naHaumu, nepeaHei KAVHOWAIKTOMUEN, YAANEHUEM KpbIUM KaHa-
Na 3pUTEeNbHOTO HepBa, B TO BPEMA, KaK SHA0BACKYyNAPHbIE METOAbI
no3sonAT usbeaTb 3TUX AECTPYKTUBHbLIX NpoLesyp M COXpaHUTb
MPOXoAMMOCTb apdepeHTHbIX apTepuii. Bmecte ¢ Tem, 3HA0BACKY-
NAPHbIE METOAMKM YCTYMAOT OTKPbITLIM B PAAMKANBHOCTU SIEUEHMSA.
Tak, Vargas ME et al (1994) nponeunnn 19 naumeHToB C AedeKTamu
3peHws, Bbi3BaHHbIMU A, C TOMOLLbIO 6aNNIOHOB 1 CNUPAnEN; TONbKO
y 7 naumeHToB (36,8%) cocTosHME yydLWwmMAoCh, Toraa Kaky 11 (57,8%)
OHO ocTanocb 6e3 mameHeHuit, a y 1 (5,2%) — yxyawwunocb [26].
Brinjikji W et al (2013) npogemoHcTpuposanu 33% pekaHanmsauum rA
nocne SHAOBACKYNAPHOTO NeYeHns; U3 8 NaLMEHTOB C HapyLIEHUAMMU
3peHus, Bcero y 4 (50%) 3peHre yaydLWwmnaoCk NpU NOCAeAyHoLEM Ha-
6ntogeHnn yepes 20,1 mecaua [27].

Ha cerogHAWHWIA fieHb, OTKPbITaA MUKPOXMPYPrUA MMEET Npeu-
MYLLECTBa BO BCEX acneKTax HemeZ1IeHHON AEeKOMMPeCcun 3puTenb-
HOro HepBa, KOTopas 0cobeHHO 3P PEKTNBHA Y NALMEHTOB C OCTPLIMU
KPOBOM3NUAHMAMM. B CBOEM UccnenoBaHUM, BKAKOYaBLWEM 62 nauu-
€HTOB C OuYeHb 6onblwmmmn 1 TA nepeaHei LUPKYAALMKN, NEYEHHbIX
knaunuposaHuem, Hauck EF et al (2008) nokasanu, uto B 42 cayyasx
(68%) nmenu mecTo xopoluue, a B 20 (32%) — HeyaOBNETBOPUTE/IbHbIE
pe3ynbTathl [28].

Batjer HH, Samson DS (1990) BnepBble onncany NPUHLMM acnu-
paLmMK KpoBM Yyepes obHaxEHHYIo Ha wee BCA ¢ uesbio penakcaumm
¥ BbIKNtoueHwus FA. B cepum 13 89 nNaLMeHTOB C CynpakaMHOUAHON AA
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formed to revascularize the brain with the formation of a high-
flow bypass anastomosis or an extra-intracranial microanasto-
mosis [7].

Microsurgical clipping for intracerebral GA of the ICA is
a challenging task, requiring clinical and technical skills and
knowledge of the anatomical and topographic features ob-
served in these aneurysms [9].

Frequently ineffective conservative management due to
the risk of repeated ruptures and irreversible complications
should be considered when prioritizing surgical intervention
[16].

Despite modern technical advances, giant supraclinoid ICA
aneurysms, which often present as dome-shaped vessels with
a wide neck extending into the optic nerve, remain challeng-
ing for surgical treatment. Due to the large size, proximal loca-
tion, frequent atherosclerotic changes in the walls, and partial
thrombosis, the surgery becomes complex and associated with
a significant risk of complications, including the development of
neurological deficits [18-22].

The first attempts to treat giant supra- and paraclinoid
CAs involved ligation of the ICA were associated with high com-
plication and mortality rates [23]. In 1911 Matas RI suggested
digital compression of the ICA to assess ischemic tolerance of
the brain, a maneuver that was later named after him [24]. In
1981 Flamm ES described a technique utilizing suction decom-
pression of large aneurysms involving puncture of the CA with a
No. 21 scalp vein needle and its deflation by sucking blood [25].

There is little doubt that open GA clipping is a revolution-
ary treatment method. However, it may be associated with
more aggressive surgery, such as a larger trepanation window,
anterior clitoridectomy, and optic nerve canal roof removal. At
the same time, endovascular methods allow for avoiding these
destructive operations and maintaining the patency of the af-
ferent arteries. At the same time, endovascular techniques are
inferior to open techniques regarding the radicality of surgical
treatment. Thus, Vargas ME et al (1994) treated 19 patients with
visual impairment caused by GAs by percutaneous embolization
of the aneurysm using balloons and coils. However, after treat-
ment, vision improved in 7 patients (36.8%), was unchanged in
11(57.8%), and worsened in 1 (5.2%). Brinjikji W et al (2013)
reported 33% GA recanalization after endovascular treatment;
of 8 visually impaired patients, only in 4 patients (50%) vision
improved at 20.1 months follow-up [27].

Open microsurgery has advantages in all aspects of imme-
diate optic nerve decompression, which is especially effective in
patients with acute hemorrhages. For example, in his study of
the outcome of surgical treatment of 62 patients with clip-treat-
ed very large or giant unruptured intracranial aneurysms in the
anterior circulation, Hauck EF et al (2008) showed that 42 (68%)
and 20 (32%) cases had good and poor outcomes, respectively
[28].

Batjer HH, Samson DS (1990) described for the first time
the principle of retrograde suction decompression of giant par-
aclinical aneurysms by cervical internal carotid artery clamping
to decompress the GA. In a series of 89 patients with supracli-
noid CAs, of 22 patients with GAs, in 13 (59%), 5 (23%), and 3
(14%) cases, good, satisfactory, and unsatisfactory results were
achieved, respectively [29]. In the surgical treatment of cerebral
CA, especially in complex cases, preference is given to modern
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661710 22 naupeHTa c TA, npu 3Tom B 13 (59%) cnyyasx LOCTUIHYT XO-
polwnii pesyneTar, B 5 (23%) — yaosneTsoputebHbIN U B 3 (14%) — He-
YL0BNETBOPUTENbHBIN. JleTanbHOCTb 0TMeueHa B 1 (5%) HabntogeHun
[29].

Mpu Xxupypruyeckom nedeHun uepebpanbHbix AA, 0COBEHHO
«CNOXKHBIX» UX GOPM, NpeanouTeHne OTAAETCA COBPEMEHHbIM MEeTO-
[laM XMpPYpruveckoi peBackynapr3aLmm ronoBHOro mosra. OCHOBHbIM
NpevMyLLEeCTBOM PEBACKYNAPU3NPYIOLLMX ONepaLInii CYMTaeTCA paau-
Ka/IbHbI UX XapaKTep, 0COBEHHO B OTHOLIEHWUMU «CNOXHbIX» AA, YTO
06YyC/I0BNIEHO BO3MOMKHOCTbIO AOCTUNKEHWUA NMPY JaHHBIX Onepauuax
3GPEKTUBHOTO BbIKIOYEHUA aHEBPU3MbI U3 CUCTEMbI KPOBOOGpaLLe-
HUWA. B HEKOTOPbIX CNELMANN3NPOBaAHHDBIX YUPEKAEHUAX UMEETCA YiKe
[L0CTaTOYHbIN ONbIT BbINOMHEHUA PEBACKYNAPUIMPYIOLLMX onepaLuii
y BO/bHBIX CO «CNONKHBIMMY LiepebpanbHbiMu AA, rae noKasaHbl J0-
BOJIbHO XopoLuwue pesynbTaThl [30].

3AKNIOYEHUE

BbINosHEHME OTKPbLITbIX MWKPOXMPYPTUYECKUX BMeLLATeNbCTB
cuuTaeTcs LenecoobpasHbiM U NO3BOAAET OTKAOUUTL AA 13 obLLiero
KPOBOTOKA, CHU3WUTb BEPOATHOCTb BO3HUKHOBEHMWA OCNIOXKHEHWUN, YTO
CNocobCTBYET yAyULLeHMO GYHKLMOHANbHBIX MUCXOA0B Ans 6OMbHOIO,
CBUAETENbCTBOM YeMy ABAAIOTCA pe3ynbTaTbl NPeACTaBAEHHOMO K-
HWYeCKoro cay4as.

methods of surgical revascularization of the brain. The main
advantage of revascularization operations is surgical treatment
radicality, especially in complex CA. This is achieved by exclud-
ing the aneurysm from circulatory flow during these operations.
Several neurosurgical center specialists have acquired expertise
in performing revascularizations in complex cerebral CAs, show-
ing good treatment results [30].

CONCLUSION

Performing open microsurgical interventions is considered
appropriate and allows excluding CAs from the circulation while
simultaneously reducing the risk of complications while improv-
ing the functional outcomes as evidenced by the results of the
presented clinical case.

JNINTEPATYPA

1. Brown RD, Broderick JP. Unruptured intracranial aneurysms: Epidemiology,
natural history, management options, and familial screening. Lancet Neurol.
2014;13(4):393-404. https://doi.org/10.1016/5S1474-4422(14)70015-8

2. Aguiar PH, Zicarelli CA, Isolan G, Antunes FC. Giant brain aneurysms of anterior
circulation. Surgical anatomy. Revista Chilena de Neurocirugia. 2013;39:150-6.

3. Sharma BS, Gupta A, Ahmad FU, Suri A, Mehta VS. Surgical management of
giant intracranial aneurysms. Clin Neurol Neurosurg. 2008;110(7):674-81.
https://doi.org/10.1016/j.clineuro.2008.04.001

4. Yasargil MG. Giant intracranial aneurysms. Microneurosurgery. Vol. Il. New
York, USA: Thieme-Stratton; 1984. p. 296-304.

5. Tamaki N, Kim S, Ehara K, Asada M, Fujita K, Taomoto K, Matsumoto S. Giant
carotid-ophthalmic artery aneurysms: Direct clipping utilizing the "trapping-
evacuation" technique. J Neurosurg. 1991;74(4):567-72. https://doi.
0rg/10.3171/jns.1991.74.4.0567

6. KaiY,HamadaJ, Morioka M, Yano S, Mizuno T, KurodaJ, et al. Treatment strategy
for giant aneurysms in the cavernous portion of the internal carotid artery.
Surg Neurol. 2007;67(2):148-55; discussion 155. https://doi.org/10.1016/].
surneu.2006.03.037

7. Shekhtman OD, Eliava ShSh, Pilipenko IuV, Kheireddin AS, Okishev DN,
Barchunov BVY, et al. Long-term results of treatment of patients with large or
giant intracranial aneurysms of internal carotid artery. Vopr Neirokhir Im N.N.
Burdenko. 2013;77(3):21-6.

8. Lemone MG. Youmans neurological surgery. Fifth edition. Volume 2. Giant an-
eurysms. Elsevier: 2004. p. 1087-1088.

9. Nurminen V, Lehecka M, Chakrabarty A, Kivisaari R, Lehto H, Niemeld M,
Hernesniemi J. Anatomy and morphology of giant aneurysms — angiographic
study of 125 consecutive cases. Acta Neurochir. 2014;156(1):1-10. https://doi.
0rg/10.1007/s00701-013-1933-4

10. Uricchio M, Gupta S, Jakowenko N, Levito M, Vu N, Doucette J, et al.
Computed tomography angiography versus digital subtraction angiography
for postclipping aneurysm obliteration detection. Stroke. 2019;50(2):381-8.
https://doi.org/10.1161/STROKEAHA.118.023614

11. Spetzler RF, Fukushima T, Martin N, Zabramski JM. Petrous carotid-to-intradural
carotid saphenous vein graft for intracavernous giant aneurysm, tumor, and
occlusive cerebrovascular disease. J Neurosurg. 1990;73(4):496-501. https://
doi.org/10.3171/jns.1990.73.4.0496

REFERENCES

1. Brown RD, Broderick JP. Unruptured intracranial aneurysms: Epidemiology,
natural history, management options, and familial screening. Lancet Neurol.
2014;13(4):393-404. https://doi.org/10.1016/5S1474-4422(14)70015-8

2. Aguiar PH, Zicarelli CA, Isolan G, Antunes FC. Giant brain aneurysms of anterior
circulation. Surgical anatomy. Revista Chilena de Neurocirugia. 2013;39:150-6.

3. Sharma BS, Gupta A, Ahmad FU, Suri A, Mehta VS. Surgical management of
giant intracranial aneurysms. Clin Neurol Neurosurg. 2008;110(7):674-81.
https://doi.org/10.1016/j.clineuro.2008.04.001

4. Yasargil MG. Giant intracranial aneurysms. Microneurosurgery. Vol. Il. New
York, USA: Thieme-Stratton; 1984. p. 296-304.

5. TamakiN, Kim S, Ehara K, Asada M, Fujita K, Taomoto K, Matsumoto S. Giant ca-
rotid-ophthalmic artery aneurysms: Direct clipping utilizing the "trapping-evac-
uation" technique. J Neurosurg. 1991;74(4):567-72. https://doi.org/10.3171/
jns.1991.74.4.0567

6. KaiY, Hamada J, Morioka M, Yano S, Mizuno T, Kuroda J, et al. Treatment strat-
egy for giant aneurysms in the cavernous portion of the internal carotid artery.
Surg Neurol. 2007;67(2):148-55; discussion 155. https://doi.org/10.1016/j.
surneu.2006.03.037

7. Shekhtman OD, Eliava ShSh, Pilipenko IuV, Kheireddin AS, Okishev DN,
Barchunov BVY, et al. Long-term results of treatment of patients with large or
giant intracranial aneurysms of internal carotid artery. Vopr Neirokhir Im N.N.
Burdenko. 2013;77(3):21-6.

8. Lemone MG. Youmans neurological surgery. Fifth edition. Volume 2. Giant an-
eurysms. Elsevier: 2004. p. 1087-1088.

9. Nurminen V, Lehecka M, Chakrabarty A, Kivisaari R, Lehto H, Niemeld M,
Hernesniemi J. Anatomy and morphology of giant aneurysms — angiographic
study of 125 consecutive cases. Acta Neurochir. 2014;156(1):1-10. https://doi.
org/10.1007/s00701-013-1933-4

10. Uricchio M, Gupta S, Jakowenko N, Levito M, Vu N, Doucette J, et al. Computed
tomography angiography versus digital subtraction angiography for postclip-
ping aneurysm obliteration detection. Stroke. 2019;50(2):381-8. https://doi.
org/10.1161/STROKEAHA.118.023614

11. Spetzler RF, Fukushima T, Martin N, Zabramski JM. Petrous carotid-to-intradu-
ral carotid saphenous vein graft for intracavernous giant aneurysm, tumor, and
occlusive cerebrovascular disease. J Neurosurg. 1990;73(4):496-501. https://
doi.org/10.3171/jns.1990.73.4.0496

147



Rakhimov NO et al Internal carotid artery aneurism

BECTHIMK ABMILIEHHBI
Tom 25 = No 1 % 2023

12.

13.

14.

15.

16.

17.

18.

19.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

Ausman JI, Diaz FG, Sadasivan B, Gonzeles-Portillo M Jr, Malik GM,
Deopujari CE. Giant intracranial aneurysm surgery: The role of microvascular
reconstruction. Surg Neurol. 1990;34(1):8-15. https://doi.org/10.1016/0090-
3019(90)90166-m

Lawton MT, Spetzler RF. Surgical management of giant intracranial aneurysms:
Experience with 171 patients. Clin Neurosurg. 1995;42:245-66.

Kim LJ, Tariq F, Levitt M, Barber J, Ghodke B, Hallam DK, Sekhar LN.
Multimodality treatment of complex unruptured cavernous and paraclinoid
aneurysms.  Neurosurgery. 2014;74(1):51-61. https://doi.org/10.1227/
NEU.0000000000000192

Kpbinos BB. (pea.) Xupypeus aHespu3m 2on08Hoz20 mo3ea. T. . Mocksa, P®:
N T.A. Anekceesa; 2011. 419 c.

Low SK, Takahashi A, Cha PC, Zembutsu H, Kamatani N, Kubo M, et al. Genome-
wide association study for intracranial aneurysm in the Japanese population
identifies three candidate susceptible loci and a functional genetic variant at
EDNRA. Hum Mol Genet. 2012;21(9):2102-10. https://doi.org/10.1093/hmg/
dds020

Wada K, Otani N, Toyooka T, Takeuchi S, Tomiyama A, Mori K. Superficial
temporal artery to anterior cerebral artery hemi-bonnet bypass using radial
artery graft for prevention of complications after surgical treatment of
partially thrombosed large/giant anterior cerebral artery aneurysm. Journal
of Stroke and Cerebrovascular Diseases. 2018;27(12):3505-10. https://doi.
org/10.1016/j.jstrokecerebrovasdis

Peerless SJ, Drake CG. Treatment of giant cerebral aneurysms of the anterior
circulation. Neurosurg Rev. 1982;5(4):149-54. https://doi.org/10.1007/
BF01742677

Li H, He XY, Li XF, Zhang X, Liu YC, Duan CZ. Treatment of giant/large internal
carotid aneurysms: Parent artery occlusion or stent-assisted coiling. Int J Neu-
rosci. 2016;126(1):46-52. https://doi.org/10.3109/00207454.2014.992427

do Souto AA, Domingues FS, Espinosa G, Wajnberg E, Chagas H, Tragante R,
et al. Complex paraclinoidal and giant cavernous aneurysms: Importance of
preoperative evaluation with temporary balloon occlusion test and SPECT.
Arq Neuropsiquiatr. 2006;64(3B):768-73. https://doi.org/10.1590/s0004-
282x2006000500013

Darsaut TE, Darsaut NM, Chang SD, Silverberg GD, Shuer LM, Tian L, et al.
Predictors of clinical and angiographic outcome after surgical or endovascular
therapy of very large and giant intracranial aneurysms. Neurosurgery.
2011;68(4):903-15. https://doi.org/10.1227/NEU.0b013e3182098ad0

Mathis JM, Barr JD, Jungreis CA, Yonas H, Sekhar LN, Vincent D, et al. Temporary
balloon test occlusion of the internal carotid artery: Experience in 500 cases.
Am J Neuroradiol. 1995;16(4):749-54.

Adeeb N, Griessenauer CJ, Shallwani H, Shakir H, Foreman PM, Moore JM, et
al. Pipeline embolization device in treatment of 50 unruptured large and giant
aneurysms. World Neurosurg. 2017;105:232-7. https://doi.org/10.1016/].
wneu.2017.05.128

Matas RI. Testing the efficiency of the collateral circulation as a preliminary to
the occlusion of the great surgical arteries. Ann Surg. 1911;53(1):1-43. https://
doi.org/10.1097/00000658-191101000-00001

Flamm ES. Suction decompression of aneurysms. Technical note. J Neurosurg.
1981;54(2):275-6. https://doi.org/10.3171/jns.1981.54.2.0275

Vargas ME, Kupersmith MJ, Setton A, Nelson K, Berenstein A. Endovascular
treatment of giant aneurysms which cause visual loss. Ophthalmology.
1994;101(6):1091-8. https://doi.org/10.1016/s0161-6420(94)31213-9

Brinjikji W, Murad MH, Lanzino G, Cloft HJ, Kallmes DF. Endovascular treatment
of intracranial aneurysms with flow diverters: A meta-analysis. Stroke.
2013;44(2):442-7. https://doi.org/10.1161/STROKEAHA.112.678151

Hauck EF, Wohlfeld B, Welch BG, White JA, Samson D. Clipping of very large
or giant unruptured intracranial aneurysms in the anterior circulation: An
outcome study. J Neurosurg. 2008;109(6):1012-8. https://doi.org/10.3171/
JNS.2008.109.12.1012

Batjer HH, Samson DS. Retrograde suction decompression of giant paraclinoidal
aneurysms. Technical note. J Neurosurg. 1990;73(2):305-6. https://doi.
0rg/10.3171/jns.1990.73.2.0305

Abdulrauf SI. Cerebral revascularization: Techniques in extracranial-to-intra-
cranial bypass Surgery: Expert consult. Philadelphia, USA: Elsevier; 2011. p.
231-45.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

Ausman JI, Diaz FG, Sadasivan B, Gonzeles-Portillo M Jr, Malik GM, Deopu-
jari CE. Giant intracranial aneurysm surgery: The role of microvascular re-
construction. Surg Neurol. 1990;34(1):8-15. https://doi.org/10.1016/0090-
3019(90)90166-m

Lawton MT, Spetzler RF. Surgical management of giant intracranial aneurysms:
Experience with 171 patients. Clin Neurosurg. 1995;42:245-66.

Kim LJ, Tariq F, Levitt M, Barber J, Ghodke B, Hallam DK, Sekhar LN. Mul-
timodality treatment of complex unruptured cavernous and paraclinoid
aneurysms.  Neurosurgery. 2014;74(1):51-61.  https://doi.org/10.1227/
NEU.0000000000000192

Krylov VV. (red.) Khirurgiia anevrizm golovnogo mozga [Surgery for cerebral
aneurysms.] T. I. Moscow, RF: IP T.A. Alekseeva; 2011. 419 p.

Low SK, Takahashi A, Cha PC, Zembutsu H, Kamatani N, Kubo M, et al. Ge-
nome-wide association study for intracranial aneurysm in the Japanese popu-
lation identifies three candidate susceptible loci and a functional genetic vari-
ant at EDNRA. Hum Mol Genet. 2012;21(9):2102-10. https://doi.org/10.1093/
hmg/dds020

Wada K, Otani N, Toyooka T, Takeuchi S, Tomiyama A, Mori K. Superficial
temporal artery to anterior cerebral artery hemi-bonnet bypass using radial
artery graft for prevention of complications after surgical treatment of par-
tially thrombosed large/giant anterior cerebral artery aneurysm. Journal
of Stroke and Cerebrovascular Diseases. 2018;27(12):3505-10. https://doi.
org/10.1016/j.jstrokecerebrovasdis

Peerless SJ, Drake CG. Treatment of giant cerebral aneurysms of the anteri-
or circulation. Neurosurg Rev. 1982;5(4):149-54. https://doi.org/10.1007/
BF01742677

Li H, He XY, Li XF, Zhang X, Liu YC, Duan CZ. Treatment of giant/large internal
carotid aneurysms: Parent artery occlusion or stent-assisted coiling. Int J Neu-
rosci. 2016;126(1):46-52. https://doi.org/10.3109/00207454.2014.992427

do Souto AA, Domingues FS, Espinosa G, Wajnberg E, Chagas H, Tragante R,
et al. Complex paraclinoidal and giant cavernous aneurysms: Importance of
preoperative evaluation with temporary balloon occlusion test and SPECT.
Arq Neuropsiquiatr. 2006;64(3B):768-73. https://doi.org/10.1590/s0004-
282x2006000500013

Darsaut TE, Darsaut NM, Chang SD, Silverberg GD, Shuer LM, Tian L, et al.
Predictors of clinical and angiographic outcome after surgical or endovas-
cular therapy of very large and giant intracranial aneurysms. Neurosurgery.
2011;68(4):903-15. https://doi.org/10.1227/NEU.0b013e3182098ad0

Mathis JM, Barr JD, Jungreis CA, Yonas H, Sekhar LN, Vincent D, et al. Tempo-
rary balloon test occlusion of the internal carotid artery: Experience in 500
cases. Am J Neuroradiol. 1995;16(4):749-54.

Adeeb N, Griessenauer CJ, Shallwani H, Shakir H, Foreman PM, Moore JM, et
al. Pipeline embolization device in treatment of 50 unruptured large and gi-
ant aneurysms. World Neurosurg. 2017;105:232-7. https://doi.org/10.1016/].
wneu.2017.05.128

Matas RI. Testing the efficiency of the collateral circulation as a preliminary to
the occlusion of the great surgical arteries. Ann Surg. 1911;53(1):1-43. https://
doi.org/10.1097/00000658-191101000-00001

Flamm ES. Suction decompression of aneurysms. Technical note. J Neurosurg.
1981;54(2):275-6. https://doi.org/10.3171/jns.1981.54.2.0275

Vargas ME, Kupersmith MJ, Setton A, Nelson K, Berenstein A. Endovascu-
lar treatment of giant aneurysms which cause visual loss. Ophthalmology.
1994;101(6):1091-8. https://doi.org/10.1016/s0161-6420(94)31213-9

Brinjikji W, Murad MH, Lanzino G, Cloft HJ, Kallmes DF. Endovascular treat-
ment of intracranial aneurysms with flow diverters: A meta-analysis. Stroke.
2013;44(2):442-7. https://doi.org/10.1161/STROKEAHA.112.678151

Hauck EF, Wohlfeld B, Welch BG, White JA, Samson D. Clipping of very large
or giant unruptured intracranial aneurysms in the anterior circulation: An
outcome study. J Neurosurg. 2008;109(6):1012-8. https://doi.org/10.3171/
JNS.2008.109.12.1012

Batjer HH, Samson DS. Retrograde suction decompression of giant paraclinoi-
dal aneurysms. Technical note. J Neurosurg. 1990;73(2):305-6. https://doi.
0rg/10.3171/jns.1990.73.2.0305

Abdulrauf SI. Cerebral revascularization: Techniques in extracranial-to-intra-
cranial bypass Surgery: Expert consult. Philadelphia, USA: Elsevier; 2011. p.
231-45.

148



Paxumos HO c coasm. AneBpu3Ma BHyTpeHHell COHHOM apTepum

BECTHMK ABUMILIEHHEI
Tom 25 * No 1 %2023

(i) CBEAEHMA OB ABTOPAX

Paxumoe Hap3aynno OguHaeBuy, KaHAMAAT MEAMUMHCKUX HayK, Bpay Hei-
poxMpypr, HauMoHanbHbI MeAUUMHCKUIA LeHTP Pecnybanku TaguKucTaH
«Lndobaxw»

ORCID ID: 0000-0002-8471-1808

E-mail: narzullorahimov91@gmail.com

JlykbAHUMKOB BuKTOP ANEKCaHAPOBUY, [OKTOP MEAULIMHCKUX HayK, Bedy-
LWWIA Hay4HbIA COTPYAHUK OTAENEHWA HEOT/IOKHOM Helpoxupyprum, Hayu-
HO-UCCNEeOBATENBCKMIA MHCTUTYT CKOpOW nomoLum um. H.B. Ckandocosckoro;
npodeccop Kadeapbl HENpOXMpyprum u HelpopeaHumaumu, MOCKOBCKUI
roCcyAaPCTBEHHbI MeANKO-CTOMATONOTUYECKUI YHMBepcuTeT um. A.N. Epo-
KMMOBa

ORCID ID: 0000-0003-4518-9874

E-mail: vik-luk@yandex.ru

PaxmoHoB Xypep [l:kamiuefoBuY, OKTOP MEAVLIMHCKUX HAYK, TNaBHbIN Ha-
YYHbIV COTPYAHUK OTAENEHUA HEMPOXMPYPTUM, HaLMOHANbHBIN MeAMLMHCKUIA
LeHTp Pecnybavkm TagukuctaH «LUndobaxww»; foueHT Kadbeapbl HEMPOXM-
PYpPrm 1 co4eTaHHOM TPaBMbl, TaAMKMKCKUI FOCYAapCTBEHHDBIN MeANLMHCKUI
yHuBepcuTeT uM. Abyanu néHu CuHo

ORCID ID: 0000-0002-6782-2979

E-mail: doc-Rahmonov@mail.ru

Bepgues Pyctam Hamo30BUWY, JOKTOP MEAMLIMHCKUX HaYK, 3aBeAyOLLUiA Ka-
benpoit HeMPOXMPYPTMM U COYETaHHOM TPaBMbI, TaZKUKCKUI rOCyAapcTBeH-
HbI MEAULMHCKMI yHUBEpCUTET UM. AByanu nbHu CuHo

ORCID ID: 0000-0002-4804-1931

E-mail: namozoda@mail.ru

LLloeB Cabaynno Hasynnoesuy, KaHAWMAAT MEAULIMHCKUX HaYK, 3aBeAyHOLLMI
oTAeNeHVeM Helpoxupyprin, Komnnekce 3g0posba «UcTuknon»

ORCID ID: 0000-0002-6789-2777

E-mail: shoev76@mail.ru

UHdopmauusa 06 UCTOUHMKE NOALEPIKKU B BuAE rpaHToB, 060pya0BaHus,
NeKapCcTBeHHbIX NpenapaTos

®UHAHCOBOM MOAMAEPIKKM CO CTOPOHbI KOMMaHUN-NPOU3BOAMTENEN JIeKap-
CTBEHHbIX NPENapaTos ¥ MeAMLIMHCKOro 060pyA0BaHUA aBTOPbI HE NOAYYaIN

KoHbAUKT nHTepecos: oTcyTcTayeT

<] ALPEC 419 KOPPECMOHAEHLMMU:

Paxumos Hap3ynno OguHaeBuy
KaHAMAAT MeAULMHCKUX HAYK, Bpay-HenMpoxmpypr, HaumoHanbHbI meau-
LIMHCKMIM LeHTp Pecny6aunkm TagkukuctaH «Lndobaxiw»

734026, Pecnybnunka TagukucTaH, r. ywanbe, np. Comoxu, 59
Ten.: +992 (918) 470304
E-mail: narzullorahimov91@gmail.com

BK/AL ABTOPOB

Pa3paboTka KOHLENUMM 1 An3aitHa uccnegosanua: PHO, /IBA
C6op matepuana: PHO, LLCH

AHanM3 NonyyYeHHbIX AaHHbIx: PHO, PX[,

Moprotoska Tekcra: PHO, BPH, LLICH

Pepaktuposanue: IBA, PXA, BPH

O6Lan oTBeTCTBEHHOCTH: PHO

29.10.22
24.02.23

Mocmynuna
lMpuHAMa 6 neyams

(i) AUTHOR INFORMATION

Rakhimov Narzullo Odinaevich, Candidate of Medical Sciences, Neurosur-
geon, National Medical Center of the Republic of Tajikistan «Shifobakhsh»

ORCID ID: 0000-0002-8471-1808

E-mail: narzullorahimov91@gmail.com

Lukyanchikov Viktor Aleksandrovich, Doctor of Medical Sciences, Leading Re-
searcher, Department of Urgent Neurosurgery, Sklifosovsky Research Institute
for Emergency Medicine; Professor of the Department of Neurosurgery and
Neuroresuscitation, A.l. Yevdokimov Moscow State University of Medicine and
Dentistry

ORCID ID: 0000-0003-4518-9874

E-mail: vik-luk@yandex.ru

Rakhmonov Khurshed Dzhamshedovich, Doctor of Medical Sciences, Prin-
cipal Researcher, National Medical Center of the Republic of Tajikistan «Shi-
fobakhsh»; Associate Professor of the Department of Neurosurgery and
Polytrauma, Avicenna Tajik State Medical University

ORCID ID: 0000-0002-6782-2979
E-mail: doc-Rahmonov@mail.ru

Berdiev Rustam Namozovich, Doctor of Medical Sciences, Head of the Depart-
ment of Neurosurgery and Polytrauma, Avicenna Tajik State Medical University

ORCID ID: 0000-0002-4804-1931

E-mail: namozoda@mail.ru

Shoev Sadullo Nazulloevich, Candidate of Medical Sciences, Head of the De-
partment of Neurosurgery, Health Complex «Istiklol»

ORCID ID: 0000-0002-6789-2777

E-mail: shoev76@mail.ru

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

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

Conflicts of interest: The authors have no conflicts of interest

<] ADDRESS FOR CORRESPONDENCE:

Rakhimov Narzullo Odinaevich
Candidate of Medical Sciences, Neurosurgeon, National Medical Center of the
Republic of Tajikistan «Shifobakhsh»

734026, Republic of Tajikistan, Dushanbe, Somoni Ave., 59

Tel.: +992 (918) 470304
E-mail: narzullorahimov91@gmail.com

AUTHOR CONTRIBUTIONS

Conception and design: RNO, LVA

Data collection: RNO, ShSN

Analysis and interpretation: RNO, RKhD
Writing the article: RNO, BRN, ShSN

Critical revision of the article: LVA, RKhD, BRN
Overall responsibility: RNO

Submitted
Accepted

29.10.22
24.02.23

149



IO0mnaen

AJIMEBA E/IEHA TYIAMOBHA
KaHOudam mMmeOdUUYUHCKUX HAYK, doueHm

75 net co AHA poxAaeHuA

Anvesa EneHa ynamoBHa pogmnack 1 dpespansa 1948 roaa B ropoae Aywanbe. NMocne oOKOHYaHUA WKobl B 1965 rogy noctynuna B TagKMKCKUii
rOCYAAPCTBEHHbIM MEAULMHCKUIA MHCTUTYT M. AByanu bHu CuHo. NMocne OKoHYaHUA MHCTUTYTA ¢ 1972 no 1974 roga npoxoanna KAMHUYECKYo opau-
HaTypy Ha Kadeape natonoruyeckoi dpusmonorun TTMU um. Abyanm nbHm CuHo. C 1974 no 1983 rog, paboTtana acCUCTEHTOM TOM e Kadeapbl.

B 1983 roay nepewuna Ha kadeapy nevebHol dusKyabTypbl € Kypcom dusmnotepanum TTMU um. Abyanm nbHm CuHo, rae pabotana cHayana accu-
CTEHTOM, a 3aTeM CTapLUMM npenogasaTtenem. locne OKOHYaHWA acnMpaHTypbl B 1997 rogy 3aluuTnna KaHAMAATCKYIO auccepTaumio no teme «Hekoto-
pble 0COBEHHOCTH YCNOBUIA TPYAA PabOUMX SNEKTPONUTHBIX LLEXOB aIlOMUHWUEBOTO NPOMU3BOACTBA M BAUAHUE MArHUTHbIX MO Ha MUKPOLMPKYAATOP-
Hoe pycno». B 2000 rogy nony4nna 3saHue AOLEHTA.

C 1997 no 2010 rog EneHa lynamosHa 3aBegoBana kadeapoi nevebHon GuUsKyabTypbl ¢ Kypcom pusmnotepanun TTMY um. Abyanu nbHu CuHo, a
8 2011- 2021 rr. 3aHMMana AOMKHOCTb AoLeHTa 3Tol Kadeapbl. C 2021 no 2022 rog paboTana AOLEHTOM Kadenpbl CeMeNHOM MeanLMHBI U Bea Kypc
dusnoTepanum.

C 2022 roga no CeroAHALWHUIA AeHb ABNAETCA AOLEHTOM Kadeapbl BHYTPeHHUX 6onesHel Ne 1, roe TakKe BeAET Kypc nedebHo GuUsKyabTypbl 1
dusnoTepanum.

Anvesa EneHa l'ynamoBHa asnsetca aBTopom 6osee 100 onybAnKOBaHHbIX Hay4YHbIX U y4ebHO-MeToAMYECKMX paboT. 3a TpyLoBble 3acayri B 2008
rogy oHa bblna HarpaxaeHa tobuneitHol meganbto, NOCBAWEHHON 1025-neTUI0 co AHA poxaeHUa Abyanu M6HM CUMHO, @ TaKXKe MHOTOYUCIEHHBIMU
rpamoTamu.

Pykoso0cmeo TaOHCUKCKO20 20Cy0apcmeeHH020 MeOUUUHCK020 yHUsepcumema um. Abyanu ubHu CuHo, pedKosneaus HypHana
«BecmHuk AsuyeHHbl» cepdevHo no3opasastom Enery [ynamosHy ¢ tobuneem u xenarom eli Kpernko2o 300p08bS, ycrexos 8 eé
651a20p00HOM mpyoe, b6aazonosny4us u cemeliHo20 cyacmeos
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IO0mnaen

KYPBAHOB AXXYPABEK MYMWUHOBWY
00KmMop MedUUYUHCKUX HayK, doyeHm

60 net co AHA poXKAeHUA

KypbaHos [kypabek MymnHosuy poaunca 1 aHsapa 1963 r. B paiioHe K. Banxu B cembe cayxKaluero. Mocne okoHYaHUs cpesHeit wronbl B 1980
I. NOCTYNUA Ha neyebHblit dakynbteT TTMU um. Abyanu nbHu CuHo. NMocne OKOHYaHUA UHCTUTYTA B 1986-1987 IT. Npoxoaun MHTEpHATypy Ha base 06-
nactHol 6onbHUUbI 1. BoxTap (KypraH-Tiobe) no cneumanbHocTM xupyprus. B 1987-2003 rr. paboTan B KauecTse 60/IbHUYHOTO OPAMHATOPA B OTAENEHUM
xupyprumn UPB k. banxu.

B 2001 ropy 3almTUA KaHAMAATCKYIO AMCCEPTALMIO Ha TeMy «O6paboTKa IXMHOKOKKOBbIX KUCT NeveHun pacTBopom «Ype-CynTaH» B [ocyAapcTBeH-
HOM Hay4YHOM LieHTpe Na3epHoi MeanLMHbI MUHUCTepCTBa 3apaBooxpaHeHnsa Poccuiickon ®epepaumm.

B 2003-2005 rr. pabotan anpektopom punmana MHCTUTYTa NocieamnaomHoro obpasosaHus B chepe 34paBooxpaHeHns B ropoge boxtap u ogHo-
BPEMEHHO 3aBeA0Ban Kadeapoii Xupyprvm faHHoro dunmrana Ha 6ase 0b61acTHOro LeHTpa.

B 2005-2009 rr. KypbaHoB .M. 3aHUMan AOMKHOCTM 3aMeCTUTENA AeKaHa 0bLemMeauLMHCKOro GpakynbTeTa M acCUCTEHTA Kadeapbl obLeit xupyp-
rvm Ne 1 TTMY um. Abyanu nbHu Curo. C 2009 r. no HacTosALwee BpeMA ABNAETCA 3aBeaytoLmm Kadenpoi onepaTUBHOM XMPYprum 1 Tonorpaduyeckom
aHaTomun um. npodeccopa M.K. Kapumosa TTMY um. Abyanm nbHu CuHo.

B 2021 r. KypbaHos .M. 3aLuTA SOKTOPCKYHO AMCCEPTALMIO HA TeMy «KNMHMKA, AMArHOCTMKA U XMPYPTUYecKoe e4eHne OC0XKHEHUIA 1anapo-
CKOMWUYECKOW XONELMCTIKTOMUM U METOAbI UX NPODUNAKTUKMY.

KypbaHos [.M. ABNAETCA XMPYProm BbICLLEN KaTErOpUM U OOHUM U3 BeAyLLMX CNELManucToB pecnybankm no Bonpocam abaoMUHaNbHOM Xupyp-
rMn. OCHOBHOE HanpaB/ieHUe ero Hay4HO-NPaKTUYECKOMN AeATENbHOCTU — MUHUMHBA3WBHbIE TEXHONOMMU B abA0MUHANBHOM XMPYPIUK.

Kyp6aHos .M. — aBTOp 72 Hay4HbIx paboT, 2 NaTeHToB, 4 y4ebHO-MEeToANYECKUX Pa3paboTok, 3 yuebHO-MeToaMYeCcKMX Nocobuii, 1 moHorpadum
Ha rocygapcTBeHHOM A3blke «Tonorpaduyeckan aHaTOMUA U ONepaTMBHAA XMPYPrUA» U 7 PaLMOHANN3ATOPCKUX NPES/IOKEHWA.

B 2008 r. KypbaHos [l.M. 6bin yaocToeH 38aHuA «OTAMYHKUK 06pa3oBaHms PT», a 8 2013 r. — «OTAMYHUK 34paBooxpaHeHus PT». C 2014 r. oH ans-
eTcA AeicTBUTENBHBIM Y1eHOM Bcepoccuitckoro obuuecTsa xvpypros-renatonoros Po.

Pykoso0cmeo Ta0HCUKCKO20 20Cy0apcmeeHH020 MeOUUUHCK020 yHUsepcumema um. Abyanu ubHu CuHo u pedKonneaus #ypHana
«BecmHuk AsuyeHHbI» UckpeHHe no3opasasom [xypabeka MymuHosu4a ¢ robusneem u xenarom emy Kpernkoao 300po8bs, 6oopocmu,
meopyeckoz20 00/120/1emMus U c4acmbA 8 AUYHOU HU3HU
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LUYKYPOBA PAHO ABQYPACY/I0BHA
KaHOudam meOdUYUHCKUX HAYK, doueHm

60 net co AHA poXKAeHUA

LLlykypoBa PaHo A6aypacynoBHa poaunach 19 dpespana 1963 roga B ropoage [ywaHbe B cembe cayawmx. B 1986 rogy ¢ oTimMumMem oKoHUYMNA
NeyebHblit dakynsteT TTMU um. Abyanm nbHM CuHo. C 1986 no 1988 roabl 6bina KNAMHUYECKMM OPAMHATOPOM Ha Kadeape BHYTPeHHMX bonesHel neamn-
aTpuueckoro pakynsteta TTMU um. Abyanu nbHm CuHo. C 1988 no 1991 roabl — O4YHbIM acnupaHT Kadeapbl Tepanum 1 NpodeccMoHanbHbIX bonesHei
MOCKOBCKOV MeMLMHCKOW akagemmu um. .M. CeueHosa. B 1991 roay ycnewHo 3alwmtiaa KaHAMAATCKYIO AUccepTaumio Ha Temy: «dubposupyrolmin
anbBeonuT Npu AndPysHbIX 60NE3HAX COEANHUTENBHOW TKAHWY.

B 1991-1995 rr. WyKyposa P.A. 3aHMMana AOMKHOCTb acCUCTEHTa Kadeapbl rocnuTanbHoi Tepanum TTMY um. Abyanun nbHu Cuno. C ceHTabpsa
1995 roga paboTana cHavana accUCTEHTOM, a ¢ 1997 1. no HacTosLLee BpeMA ABNAETCA AOLEHTOM Kadeapbl NponeaeBTUKM BHYTPeHHWUX BonesHei TTMY
um. Abyanu nbHu Cuxo. B 2006 roay et 6b110 NPUCBOEHO 3BaHME LOLEHTA.

LlykypoBa P.A. umeeT BblCLYtO KBaAUPUKALIMOHHYIO KaTeropuio, ABAAETCA aBTOPOM 6onee 84 HayyHbIX paboT, 7 yuebHO-MEeTOANYECKMX NOCOOUIA.
3a A06pOCOBECTHbIN TPY/A OHa HarpaxaeHa rpamotamu TTMY um. Abyanm nbHu CuHo (2013, 2022, 2023), 3Hakom «OTIMUHKK 34paBooXpaHeHns Pecny-
611KM TagRuKncTan» (2009). PaHo A6AypacynoBHA 3aCNYKEHHO NO/L3YETCA YBaXKEHUEM KoAer, 6O/bHbIX U CTYAEHTOB.

Pykosodcmeo Tad#UKCK020 20CydapcmeeHH020 MeOUYUHCKO020 yHusepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuK AsuueHHbI» cepoevHo no3opasnsom PaHo A6OypacynosHy ¢ tobuneem u xenarom eli Kperkozo 300p08bs, 0anbHelwux
ycrexos 8 eé 6s1a20po00HoM mpyoe, 6s1a20mnony4us u cemeliHo20 cHaCMbs
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IOo0Ouaen

HACbIPOXAHOBA XYPCAHZ PAXMMOBHA

& —— 4 KaHOudam buonoau4ecKux HayK
f 60 net co AHA poXKAeHUA

-

HacblpaaHoBa XypcaHg, PaxumoBHa poaunack 25 despansa 1963 r. B ropoge Aywanbe. B 1985 rogy oKoHYMAa BMONOrO-XMMUYECKUIA haKybTeT
TaZKMKCKOTO roCyAapCTBEHHOTO NeAarornieckoro MHCTUTyTa M. 1.1, LieBueHKo (HblHe C. A/iHM) NO cneumanbHOCTU «XUMUA-6uonorns».

CBoto TpyZ0BYHO AeAaTenbHOCTb HacbipakaHoBa X.P. Hauana B 0bweobpasosaTenbHolt wkone Ne 7 r. lywaHbe, rae npopabotana ¢ 1985 no 1988
rog, yumtenem Xxumum u 6uonoruu.

C 1988 roga pabotaet 8 TTMY nm. Abyanu nbHM CuHO: cHavyana cTapumnm nabopaHTom, 3aTem ¢ 1990 roga — accucteHTom, a ¢ 2014 roga no HacTo-
fAlee BpeMA — CTapLuMm npenogasatenem Kadeapbl Guoxummu. MpoBOAWT NPaKTUYECKME 3aHATUA Ha TAAKMKCKOM U PYCCKOM fA3bIKaX CO CTyAeHTaMM
NeyebHOro, NeauaTpUYeckoro, papMaLeBTUYECKOTO U MEAUKO-NPODUNAKTUYECKOTO BaKy/IbTETOB, YUNTAET NEKLMM Ha Beex daKynbTeTax. Kpome Toro, oHa
YMTAET NIEKLUM U NPOBOAMUT CEMMHAPCKME 3aHATUA CO CyLIaTeNaMM Kypca «KnnHWYeckas 1abopaTopHan AMarHoCTUKay».

HacbipaKaHosa X.P. akKTUBHO y4acTByeT B y4eOHO-MeTOAMYECKOM, HayuYHOW M 0bLLECTBEHHOW AeATenbHOCTM Kadeapbl. OHa NPUHMMAET yyacTue
B COCTaB/EHUN METOAMYECKUX NOCOOMIA, MOATOTOBKE TECTOBbIX M 9K3aMEHALMOHHbIX BONPOCOB, a TaKKe B NPOBEAEHUM NPAKTUYECKMX 3aHATUIA. C 2018
roga pabotaet yuebHbIM aCCUCTEHTOM Kadeapbl.

MpoLwuna Kypcbl NOBbIWeHWS KBannduKkaumm npu TTMY um. Abyanm nbHmn CuHo B 1994 1 2011 rogax. B 2013 r. npowna Kypc obyyeHms «MHpopma-
LMOHHble TexHonorumy», B 2017 r. — «MoaynbHbIi Kypc 3N1eKTPOHHOTo 0bydeHus», B 2019 r. — Kypc negarorMyeckoi nepenoarotosku «lMpenogasatenu
BbICLUMX W CPEAHUX MEAMLMHCKUX yupexkaeHuiny, B 2022 r. — Kypc NoBbiEHWA KBaanduKaumm «3pdeKTMBHbIN NpenosasaTte/ib» U nonyunna ceptmou-
KaTbl MO 3TMM Kypcam.

B 2014 ropy HacbipaxaHoBa X.P. oKoHuMMa roguyHblii Kypc «KaMHMYeckas n1abopaTopHasa AMArHOCTUKa» M NoayYnna gUNaom ¢ KBaamdukaumei
BPaya KMHMKO-1abopaTOPHOM AMarHOCTUKM.

XypcaHg, PaxumoBHa aBseTca asTopom 6onee 30 Hay4uHbIX Nyb6aMKaLumia, coaBTopom «Kypca Nekumii o BUOXMMUMKU» Ha FoCyAapCTBEHHOM A3bIKE
1 bonee 20 meToaMYECKMX Pa3pabOoTOK /1A CTYAEHTOB MEAMLIMHCKOTO BY3a.

B okTAbpe 2021 roaa ycnewHo 3almTaa AUCCepTaLmIo Ha COUCKaHME YYEHOM CTENeHN KaHaMAaTa bUoNorMYeckux Hayk no Teme «fMepekucHoe
OKUC/IEHWE IMNUA0B U COCTOSHUE SHAOTENNA COCYA0B NPU XPOHUYECKMX 3a601eBaHMAX NErKMX» B TaKMKCKOM HALlMOHAIbHOM YHUBEPCUTETE.

HacbipaaHosa XypcaHga PaxvMMoBHa nonb3yetca 60/1bLIMM YBaKeHUEM Cpeam npenosasaTenei v CTyLeHTOB.

Pyk0800cmeo Ta0HUKCKO20 20CydapcmeeHH020 MeAUYUHCKO20 yHUsepcumema um. Abyanu ubHu CUHO U pedKos1e2us HypHANA
«BecmHuK AsuueHHbI» cepdeyHo no3opasaarom HacbipdxcaHosy XypcaHo PaxumosHy ¢ tobuneem u xenarom eli Kpernkoao 300posbs,
onmumusma, 61a20M0y4usA U cemeliHo20 cHacmes
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IO0Ounaemn

KAAbIPOBA COXXUA TAGYPOBHA

KaHOudam meOdUYUHCKUX HAYK, doueHm

60 net co AHA poXKAeHUA

Kagpiposa Coxuaa fadyposHa poamnack 11 mapta 1963 roga B ropoge [ywaHbe B cembe paboumx. Mocne oKoHYaHWA cpeaHen wkobl No 18
r. AywaH6e B 1980 rogy noctynuna 8 TTMW um. Abyanu nbHum Cuxo. B 1986 rogy OKOHYMNA NeamaTpuyeckmin GakynbTeT M NOAyYnAa CNeLmanbHOCTb
«Bpay-neanatp».

B 1986-1987 rr. npoxoanna MHTepHaTypy no akywepctay B Kynabckom obnactHom poamnbHom gome. C 1987 no 1991 rog paboTtana Bpauyom aky-
Lep-rMHeKoI0roM poamnnbHoro otaeneHus LIPE Bocelickoro paitoHa. Mosbiwana ceov npodeccroHanbHble HaBblKM HOYHBIMM LEXKYPCTBAMM U YPreHT-
HOW CNy»KOOW, a TaK}Ke Bble3LaMM B OTAANEHHbBIE Y4acTKu paiioHa. B 1991-1993 rr. paboTana B KayecTBe Bpaya akyLuep-rnHekonora 8 CBA KypbaH-Llang
Boceiickoro paitioHa 1 OKa3blBana MOMOLLb KeHLUMHAM AxKamoaTa [yAnCToH.

C 1993 no 1995 rog Kagpiposa C.I. ABAANACh KNMHUYECKUM OpAMHATOPOM Kadeapbl aKyLLIEpCTBa U TMHEKON0TUM iedebHoro dakynsteta TTMY vum.
Abyanu ubHu CuHo.

C 1995 roga paboTana cHayana Ha JOMKHOCTM accUCTeHTa, a ¢ 2009 roaa No HacToALEee Bpems ABNAETCA AOLEHTOM Kadeapbl akyLLepCcTBa U TMHe-
Konoruv Ne 1 TTMY um. Abyanu nbH1 CuHO. YnTaeT NeKkumm 1 BeAET 3aHATUA CO CTyAeHTamu 4-6 KypcoB, KNIMHUYECKUMU OpAMHATOPaMM U BpaYaMu-UH-
TePHaMM Ha PYCCKOM W rocyAapCcTBEHHOM A3blKax. ABNAETCA OTBETCTBEHHbIM AOLEHTOM MO y4ebHOM paboTe Ha Kadepnpe.

CBoto KBaMUKaLLMIO NOBLILIAET PETYAAPHBIMU AEXKYPCTBAMM U PaboToi B NoapasaeneHnax roposckoro poanabHoro goma Ne 1, umeeT Bbicwyto
KaTeropwio Bpaya akywep-rmHekonora. C Lenbto YCOBEPLLIEHCTBOBAHUA TEOPETUYECKUX 3HAHUI PerynfapHO NPOXOAMA KYpChbl NOBbLILWEHUA KBaMdUKa-
umn Ha 6ase TUNMNMK n TTMY um. Abyanu néxm CuHo.

B 2004 rozy nog, pykoBoAcTBOM akagemuka HAHT, npodeccopa Joaxoesoi M.®. 3aLumTna KaHAMAATCKYIO AvccepTaumio no teme: «OcobeHHoCTH
TeyeHun 6epeMeHHOCTH, POLOB, NOCIEPOAOBOMO NEPUOAA U NEPUHATA/IbHBIX UCXOA0B Y NOAPOCTKOB B TaAKMKUCTAHEY.

Kagbliposa C.I. ABnAeTCA UneHoM MeKadenpanbHOM IKCNepTHO-NPOBIEMHOM KOMUCCUM MO XUPYPIUYECKUM AucuMnAMHaMm, Accolmaumm «beso-
MacHoe MaTepUHCTBOY», aKTUBHO y4acTByeT B e€ paboTe. Eto onybamkosaHo 6onee 70 Hay4HbIx paborT.

BHVMMaTENbHO M YYTKO OTHOCUTCA K 60NIbHBIM. PErynsapHoO NPOBOAWT 3aHATUA NO NNAHUPOBAHWUIO CEMbM, KOHTPALLENLMW U FPYAHOMY BCKapM/MBa-
HUIO C XKEHLUMHAMM, C PEIUTMO3HBIMU AeATENAMM, CPEAHUM MESULMHCKMM NEPCOHAN0M 1 NOAPOCTKAMM.

3a pobpocosecTHbll Tpya, B 2019 roay HarpaxaeHa [pamoToi peKkTopa 1 HarpyaHbIM 3HaKOM « OTAMYHUK 34PaBOOXPaHeHNA Pecnybankm Tagku-
KMUCTaHY.

Kagpbiposa C.I. oTMyaeTca gucumnIMHUPOBAHHOCTBIO U UCMONHUTENBHOCTBIO. [10/1b3yeTcA aBTOPUTETOM CPeay Koner.

Pykosodcmeo Tad#UKCK020 20Cy0apcmeeHH020 MeOUYUHCK020 yHusepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuk AsuueHHbI» no3opaensom Kadsiposy Coxcudy [aghyposHy ¢ obuneem u xeaarom eli Kpernkozo 300p08bs, CHaCMbs U
ycnexog 8 danbHeliweli HayyHo-nedazo2u4eckoli desmenbHoCMu
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ITamssTHAS gaTa

MMAMATU TIPOGECCOPA ACUMOBA A.C.

ACMMOB ACAMAAWH CAMONAANHOBUY
y4éHbil, nedazoe, manaHmaussili yposoe, npogeccop

(29.01.1933-08.08.2019)

Acvumos A.C. poannca 29 aHBapa 1933 roga 8 r. XyaKaHa,. Mocne OKOHYaHMA WKonbl, B 1948 rogy OH NOCTYNWUA B MeAUUMHCKYIO LWKONY XyarKaHaa,
No OKOHYaHWUKM KoTopoi, ¢ 1952 no 1953 roapl pabotan penbaliepom B obnactHoi 6onbHMLE. B 1953 roay AcamaamH CaiduaamHoBuy nocTynun B
TrMW um. Abyanu nbHm Cuno v B 1959 rogy oKoHYMA ero no cnewumanbHocTu «fleyebHoe aenox». C 1959 no 1963 rogpl paboTtan BpayoM-xMpyprom B Xya-
YKaHACKoOW ropoackoit 6onbHuue. B 1963 rogy noctynun B acnMpaHTypy Npuv Kadeape XMpypruu, Ha Kypc yponoruu, npu TTMU um. Abyanu ubHmn CuHo.

B 1966-1972 rr. oH paboTan B KayecTBe accucTeHTa Kadepgpbl yponorun TTMU um. Abyanu nbHu CvHo. B 1969 roay Acumos A.C. noa pyKoBog-
cTBom npodeccopa Bacunua Hukonaesnya [yHUMKa 3alUMTUA KaHAWMAATCKYIO AMCCEPTALMIO HA Temy «JlevyeHne MOYeKaMeHHOM 60Ne3HN B YCI0BUAX
KypopTa Xoaxa-06u-fapm». B 1972 rogy oH cTan goueHTom Kadegpbl yponoruu. C 1973 no 1996 rog, A.C. Acumos sBnsnca MaeHbiM yponorom Mu-
HUCTEpCTBa 34paBooXpaHeHus Pecnybamkm TagskukuctaH. OgHoBpemeHHo, ¢ 1975 no 1982 roabl oH bbin AekaHom nedvebHoro dakynbteta TTMU um.
Abyanu bHu CuHo.

Mocne otbe3aa B.H. AyHuumka B 1974 roay, Acumos AcamaamH CariduaamnHoBuY CTan 3aBefyowmm Kadeapoi ypoaorum, KoTopol pyKoBoAUA Ao
2010 roaa. B 80-ble roabl OH ABAAACA YNEHOM PELKONNErNU XKypHana «Yponorva u Hedbponorusa».

AcmaavH CaidmaamHOBUY Bbln M3BECTEH LUMPOKOMY Kpyry y4éHbix Poccuun, YRpauHbl, benopyccum, KasaxctaHa, KbiprbidcTaHa, Y36eknuctaHa u
apyrnx pernoHoB CHI. Acumos A.C. 6bin1 y4aCTHUKOM MHOTFOYMC/IEHHDBIX YPONOTMYECKMX Cbe3A0B M KoHdepeHuuit. Mm onybamkoBaHo 2 moHorpaduu, 6
y4ebHO-meToaMYecknx nocobuii, 6onee 200 Hay4HbIx cTaTei 1 Te3ncos, 10 PaLMOHANN3ATOPCKUX NPELIOKEHNI, NOA Er0 PYKOBOACTBOM OblnM 3aLum-
LeHbl 4 KaHAWMAATCKME AnccepTaLmn.

Mo Bcemy TafKMKUCTAHY U 33 €ro npeaenamu paboTtatoT MHorouncieHHble ydeHnkn Acumosa A.C. B nepuog, ceoei paboTbl Ha Kadeape yponorum
OH BHEC 60/1bLIO BKNaZ, B CO34aHME YPONOTUYECKUX OTAENEHMI B XyaKaHae, Kynabe, Kypran-Tiobe, TypcyH-3ase, Xopore 1 paltoHHbIX LeHTpax — Boce,
MctpaBwane, Ucdape, Boxtape, XamagoHu.

Bonbuwoi Bknag npodeccopa Acumosa A.C. He ocTancsa 6e3 BHYUMaHWA PyKOBOACTBaA CTPaHbl: B 1978 rofly OH HarpasKAEH 3Hakom « OTIMYHMK 34pa-
BooxpaHeHus CCCP»; B 1983 roay eMy NpMCcBOEHO NOYETHOE 3BaHWE «3ac/yKeHHbI Bpay Tagxmkckoi CCPy». 3a 3acnyrv B 06nacTu Bbicwero 06pa3osa-
Hua A.C. AcMMOB yA0CTOEH Harpagp! «Bbicwas wkona CCCP» n mepanu «BeTepaH Tpyaa». B 1996 rogy emy npucBoeHo 3BaHWe Npodeccopa no kadeape
yponoruu. B 2009 roay MpesnaeHT Pecnybamkm TagwmKkMcTaH IMomanm PaxmoH Harpaaun AcamppvHa CaiduaavHosuya megansto «Ladkat». B 2011
roAy oH 6bin npusHaH MoYétHbIM Npodeccopom roga.

Mpodeccop AcmoB A.C. Mo NpaBy OTHOCUACA K YUCY HEMHOTUX U3BPaHHbIX M OAAPEHHBIX TAAMKMKCKUX Bpayel — Npofo/KaTenel Aena BenvKoro
ABuLEHHbI. MocBATUB ceba NtobMomy fieny BpaueBaHUA, OH B3aMEH MOJTYUYM CAMOE BAKHOE B KMU3HW: Be3rpaHnYHYI0 BCeHAapOAHY 110608b. OTKpPbI-
Tan LWMPOKan aylwa, £o6poe 1 OT3bIBYMBOE CEPALE, BbICOKAA IPYAMLIUA, OTPOMHDINA ONbIT M BCECTOPOHHME 3HAHUA — TaKMM 3aNOMHUACA Ham npodeccop
AcnmaamH CadunaamHosny AcMmos.

Pedkonneaus #ypHana «BecmHuk AsuyeHHsi»
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IlamMmssTHAA gaTa

MMAMATU IPOGECCOPA PAGUEBA X K.

PA®UEB XAMAAM KYTOUAAUHOBUY

y4éHbill, nedazoe, 0CHOBAME b WKO/bI POPUAAKMUYECKOU MeouyuHb! 8
TadxcukucmaHe, 00KMop MeOUYUHCKUX HAYK, pogheccop

(12.02.1938-10.08.2018)

Mpodeccop Padpues X.K. poauncsa 12 pespans 1938 roza B cembe cayKalLero. Mocse ycnewHoro okoHyaHua TTMU um. Abyanu nbxv CuHo, B 1961-1964 rr. pabotan
MAAALLMM Hay4HbIM COTPYAHUKOM [lyLaHBUHCKOTO MHCTUTYTA 3NMAEMUONOTMKN U rurnensl. C 1964 ropa ABAANCA acnupaHTOM UHCTUTYTa SNMAEMUONOTUK U MUKpO6Mono-
M UM. akagemuKa H.®. Tamanen (Mocksa), rae B 1966 rogly 3alLuTA KaHAMAATCKYIO AuUccepTaumio Ha Temy «DakTopbl nepeAayn MHGEKLMM B INUAEMUONOTVN BPIOLLIHOTO
TUda 1 AU3eHTEPUM B Pa3IMUHbIX KAMMaToreorpaduyeckmx 3oHax Tagvkuctana». B 1997 rogy OH 3alMTUA AMccepTaLMIo Ha COMCKaHWe YYEHON CTeneHn JOKTopa Meau-
LIMHCKMX HayK B CneupanusvnposaHHom coseTe npu LIHUNS M3 PO. B 2000 roay Padwmesy X.K. bbi10 npucsoeHo yuéHoe 38aHWe npodeccop.

Padwes X.K. npowén gonruii TpyA0BOM NyTb: CTapLUMIA HAYYHbIN COTPYAHMK [yLaHBUHCKOTO MHCTUTYTA SNMAEMUONOTUM U TUrneHbl (1966), AoueHT Kadeapbl UHdEK-
LIMOHHbIX 6one3Heit (1967-1968), nepsbiii 3aBeaytowwmin kKadbenpoii anuaemuonoruy TTMU um. Abyanu nbuu Curo (1968-1970), raBHbIiM CaHWUTapHbIN Bpay JleHHabaa-
cKoWi 0BnacTu (1973-1978), aAMpeKTop XyaKaHACKOro MeANLMHCKOro Konneasa (1978-1993), HauanbHUK YnpasneHus 34paBooxpaHenus JleHnHabagckoit obnactv (1994),
3aBeyloLwmii Kadeapoit aNUAEMUONOTUM, TUTUEHDI, MUKPOBMONOTMM N UHDEKLMOHHBIX BonesHel MmeanLMHCKoro dakynbTeTa Xy KaHACKOro rocyfapcTBEHHOTO YHUBEP-
cuteta (1993-1996), 3amectutens npeacesatens Xykymata JleHuHabaackoit obnactv (1996), pektop TTMY um. Abyanu nbHm CuHo (1996-2000), 3amectutenb MuHKCTpa
3apaBooxpaHeHua PT (2000-2003), 3asegytowmii (2003-2009) u npodeccop kadeaps! anugemuonorum TTMY um. Abyanu nbHu CuHo (2009-2018).

Byayuu pektopom TTMY um. Abyanu nbHu CuHo Padues X.K. ykpenun matepuanbHO-TEXHUYECKY0 6asy YHUBEPCUTETA U NPeANPUHAN LeiCTBEHHbIE MepbI N0 ero
6naroycTpoiicTey. OH co3aan 6aronpuATHbIE W JOCTOMHbIE YCIOBUA A/1A NONHOLEHHOW PaboTbl NpodeccopcKo-NpenosaBaTebCKoro cocTaBa. Beavecku (MopanbHoO 1
MaTepuabHO) NOMOras PeLlaTb BaXKHbIE, B TOM YUCAE U NINYHbIE, NPOBAEMBI KaXAOro COTPYAHMKA YHUBepcHTeTa. OH NPOM3BEN peopraHusaumio yuebHoro npoliecca,
BBEN B HEro pAf, YCOBEPLUEHCTBOBAHWIA, BHOBb OTKPbIN B 1996 1. MeAnKo-NpoduUnaKTUUECKNiA GpaKy/bTeT, OTAEMB ero OT CTOMATONOrMYeckoro dakynsteta. B uenax ykom-
NNEKTOBaHMA CNeLyanmMcTaMmm CaHUTapHO-3NMAEMMONOTUYECKOMN CYKObI BblN OTKPLIT PAL HOBbIX Kadeap ANA CTYAEHTOB MeAnKo-NpodunakTuyeckoro GakynbreTa. Tak, B
1996 6bina co3gaHa kadenpa obuieii rurveHbl Ne 2, B 1998 r. — Kadeapa rurveHbl OKpy»atoLLelt cpeapl v MeauLMHbI Tpyaa U kadeapa anugemuonorum Ne 2. YKkasaHHble
Kadenpbl Menn HoBble yyebHbIe NaaHbl M NPOrpamMbl, KOTOpble BblIM NepecMOTPeHbI 1 aAaNTUPOBAHbI K MeAUKO-NPOPUNAKTUHECKOMY GaKy/bTeTY.

Bnarogapsa npodeccopy Padmesy X.K. 8 1996 r. 6blav OTKPbITbI HOBblE AWCCEPTALMOHHBIE COBETHI MO 3alUMTe JOKTOPCKMX U KaHAMAATCKUX AuccepTaumii no 13
cneLuanbHOCTAM (aKyLIepCTBO U TMHEKO/IOTUA, aHaTOMUs Ye/I0BEKa, BHYTPEHHWE 601e3HU, TUTWEHa, AETCKas XUPYPrua, KOXHbIE U BeHepuyeckne 60ae3HK, OHKONOTHS,
naTonoruyeckas Gusnonorus, neauatpus, Gapmakonorus, GUsnoNorvis, XMpyprvis, sNUAEMUoNOTUs).

B 1999 r. no nHuumaTvee npodeccopa Papuesa X.K. 6bin cO34aH HAyUHO-MEANLMHCKMI KypHAN «Maémmn CUHO» («BEeCTHUK ABULEHHDI®), IMaBHBIM PEAAKTOPOM
KoToporo oH saensanca fo 2000 r. ypHan, Kak opuumansHoe usganve TTMY um. Abyanu nbHu CuHO, GYHKLMOHMPYA M NO CEroAHALHUIA AeHb, BXOAUT B YUCNO YETbIPEX
MEeAMLIMHCKUX XKYPHaNoB pecnybankm, Kotopble npusHaHbl BAKom MuHucTepctea obpasosaHua Poccuiickoii ®egepaimu.

Mpodeccop Padpues X.K. ABAANCA pyKOBOAUTENEM HAyYHO-UCCAEL0BATENbCKUX PAabOT No «Mpobaemam Kpaesoi UHGEKLMOHHOM NaTONOMMM (KULLEYHbIE U BHYTPU-
60NbHUYHbIE MHEKLMM, Manspus) B Pecnybivike TafKMKUCTaH». BaxkHbIM HanpaBiieHWeM MHOrorpaHHoi geatensHoctn X.K. Paduesa ABAAANCH akTyabHbIe Hay4Hble
U3bICKaHWA B 0611aCTM 3NUAEMMONOTUM U NPOGUNAKTUKM Hanbonee pacnpoCcTPaHEHHbIX MHPEKLMOHHBIX M HEMHPEKLMOHHbIX 3aboneBaHUiA.

HayuHble Tpyabl npodeccopa Papuesa X.K. npu3HaHbl BO MHOMX CTpaHax MMpa. OH ABNANCA AeCTBUTENbHBIM YNEHOM PAAA MEeXAYHAPOAHbIX akasemuit: Mex-
[YHapOZLHOM aKkaZemMmuu Hayk Bbiclweit Wwronbl (MAH BLU) (Mocksa), MesayHapoAHOM akaZemuu HayK aKkonorum u 6esonacHocTu (CaHKT-MeTepbypr), MexayHapoaHoM
aKaZeM11 HayK MHTEerpaT1BHOM aHTpononoruy (Knes), MexayHapoAHo akagemMum Hayk Monblum v BceMmupHO meauUmMHCKOM akagemun um. Anbbeprta LLiseiuepa (Bap-
wasa), MeayHapoaHOM akagemuu Hayk CLUA (Hbro-l7|opK), MeskayHaposHoOM akagemum «Hypu XygskaHay» (Xyaxana).

Mpodeccop Papues X.K. 6bin NOUETHBIM YneHom BosbLlioro y4éHoro coseTa, NpeaceaaTenem aucceptaumoHHoro coeta TTMY um. Abyanu nbHu CuHo npu BAK
npwu Mpe3ungexte PT NO cneunanbHOCTAM INUAEMUONOMUA, TUTUeHa, MHPEKLMOHHbIe 6onesHn 1 obLuecTBeHHOe 3a4paBooXpaHeHKe. OH ABNA/ICA 3aMeCTUTeNIeM [aBHOMO
pefakTopa KypHana MAHBLL PT, uneHom peskonnernin )ypHanos «BecTHWK ABULIEHHBI», «BeCcTHWK nefarornyeckoro yHuBepcuteTa», «Cromatonorna TafKuKMCTaHay,
«3NMAEMMONOTNA U BaKLMHONPOGUNAKTMKAY, «INNAEMUONOTNA U MHDEKLIMOHHbIE 6ONE3HUY 1 «AKTYasIbHbIE BOMPOCHI SMUAEMMUONOTUN U MHEKLMOHHBIX 6onesHei».

Mpodeccop Padwes X.K. 6bin aBTopom 6onee 600 HayyHbIX Ny6aMKaumi, 13 moHorpadwid, 6 yuebHMKOB, 18 yuebHO-meTogMueckux Nnocobuii, 4 pykoBoAacTs no BNY/
CNKA, 1 cnosaps No NpoduNaKTUYECKON MeanLIMHe, 54 MeToaMYECKMX PEKOMEHAALIMIA U Pa3paboToK, 3 NaTeHTOB B COABTOPCTBE, 3 U306PETEHWIA U PaLMOHANN3ATOPCKUX
NpeANoXKeHN.

Mog, ero pyKoBOACTBOM 3alLmLLeHbl 21 AOKTOPCKas M 43 KaHAMAATCKUX AMccepTaumin. 32 yYeHrKa, 3almUTUBLUMXCA Nog, pyKkoBozcTBoM Padvesa X.K. no cneumanbHo-
CTM «3NNAEMUONOTUAY, HbiHe paboTatoT B TTMY, B TOM uncie 8 LOKTOPOB U 24 KaHAWAATOB MEAULIMHCKUX HayK.

Mpodeccop Padues X.K. 6bin akTUBHBIM OBLLECTBEHHBIM U FOCYAAPCTBEHHBIM AeATenem, usbupanca genytatom Magxancy Onm Pecnybamkmn TagkMKUCTaH ABYX
co3biBoB (1990-1995; 1995-2000). Ha nocty 3amectutens MUHUCTPa 34paBooxpaHeHns PT um 6binv NOArOTOBNEHbI 3aKOHbI O MOAMPOBAHUM CONM, CaHUTApHOM 6aarono-
Ny4nn HaceneHws, Mporpamma no 6opbbe co CMNA n Tponuueckumu bonesHamm.

3acnyrn npodeccopa Padpuesa X.K. BbICOKO oLeHeHbl HapOAOM U rocyaapcTBoM. OH Harpas4E&H MHOMTMMM NPaBUTENbCTBEHHBIMW U BEAOMCTBEHHBIMU Harpagamu:
opaeHamm «3Hak MouéTa» v «LLapad» Il creneHn, meganbto «BetepaH TpyAa», 3010Toi MeAanblo U bonbluol 30n10Tov 383401 MexayHapoaHOM akagemum um. AnbbepTa
Lsenuepa, meaansio um. H.U. Muporosa, tobuneitHoit meganbto AsuueHHbI, MoYéTHOI rpamoToli BepxoBHoro coseTta PT, NoyéTHbIMK 3HaKamu «OTIMYHKK 34paBoOXpa-
HeHMA», «OT/IMYHMK BbICLLETO W CPeHEero crneLyanbHoro 06pasoBaHmay, «OTAMYHUK MpaxaaHCKoM 060POHbI» U «3ac/yKeHHbIN paboTHUK 3apaBooXpaHeHna Pecnybanku
TafKUKUCTaHY.

Mpodeccopy Paduesy X.K. bbi11 cBONCTBEHHDI AEN10BUTOCTb, NPUHLMMNUANBHOCTb, BbICOKWIA NPOGECCMOHANN3M, YyBCTBO OTBETCTBEHHOCTH, AeN10Bas COBPAHHOCTb,
0nepaTMBHOCTb U NEPCMeKTUBHOE MbllneHne. HecMOTpA Ha CBOM BbICOKME AOCTUKEHWA, OH C PAZOCTbIO AENNAICA CBOUM OMbITOM, MPAMO BbICKa3blBa CBO& MHeHWe, BCer-
[fa b1 OTKPBITBIM W AOCTYNHBIM B O6LLEHNN YENOBEKOM.
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Hexkxpoaor

ACAZIYINAEB CAMA/, XUA0ATOBUY

17 aHeapa 2023 200a ywésn u3 Hu3HU U38ecmHbili y4éHbill, npogeccop Kageopsi
8HympeHHUx 6osne3Heli No 1, 00kmop MmeduUUUHCKUX HayK, npogeccop
Acadynnaes Camad Xudosmosuy

Acagynnaes C.X. poguncs 9 ceHtabpsa 1939 roaa 8 r. CamapkaHge. B 1963 rogy okoHunn TTMU um. Abyanm nbum Cuxo. C 1963 no 1964 rr. pabotan
3aBeaytowmm CYb Carnpaawwt Kanan-Xymbckoro palioHa, a 3atem, ¢ 1964 no 1965 roabl — Bpayom-TepanesTom Kanan-Xyméckon LIPE. B 1965-1966 rr.
Acagynnaes C.X. — KIMHUYECKMI opaMHaTOp Kadeapbl GakynbTeTcKoi Tepanumn neyebHoro darynsteta TTMU um. Abyanm nbHm CuHo. B 1966-1983 .
— accuCTeHT Kadeapbl BHYTpeHHNX 6onesHeit No 2 neyebHoro dpakynsteta TTMU um. Abyanu nbum CvHo, B 1987-1993 rr. — goueHT Kadeapbl Nponeses-
TUKM BHYTPEHHUX BoNe3Heln 1 haKyNbTeTCKOW Tepanum negnatpuyeckoro dakynsteta TTMY um. Abyanm nbHm CruHo, 8 1996-2000 rr. — goueHT Kadeapsl
dakynbTeTckol Tepanuum. B 2000-2003 rr. Acagynnaes C.X. 6bin M3bpaH cHavana npodeccopom Kadeapbl BHyTpeHHMX 6onesHen Ne 1, a ¢ 2003 no 2011
IT. — 3aBeAYHOLLMM 3TOW Kadeapoi.

B 1971 roay Acagynnaes C.X. 3alWMTUA KaHAMAATCKYIO AMCCepTaumio Ha Temy: «CoaepKaHne MUKPO3/IEMEHTOB B LIeJIbHOM KPOBU y BONbHbIX
rMNepTOHUYECKoW BONe3HbIO 1 aTEPOCKNEPO30M U BAMAHUE Tepanuu (KOMMNAEKCHOM) cOCyA0pacluMpAtoLLEN U BUTAMUHHOW Ha AMHAMMUKY MUKPO3Ne-
MeHTOB». [JoKTOpCKas AnccepTauma «KAMHUKO-NaToreHeTUYeckne 0CObeHHOCTH TMNEePTOHUYECKOM HONE3HW Y KUTENEN Pa3IMYHbIX NPUPOAHO-KAUMA-
TUYECKMX pernoHoB Pecnybavku TagKMKUCTaH. Bonpockl nederns n npodunaktvkm» boina m 3awmuieHa 8 1998 roay.

C.X. AcaZlynnaeB Ha BbICOKOM NpodeccMoHaibHOM YPOBHE YMTAN NIEKLMK, NPOBOAMA CEMUHAPCKUE 3aHATUA, y4acTBOBaN B NPUEME IK3aMEHOB NO
baKyNbTETCKOMN Tepanum, a TakXKe U BbINYCKHbIX FOCYAAPCTBEHHbIX IK3aMEHOB, NPUHUMA aKTUBHOE y4YacTue B 0BLLECTBEHHOM XM3HU Kadeapbl. Yueb-
Hyto paboTty C.X. AcaZlynnaeB co4eTan C NpoBeseHUeM MeTOAUYECKOM paboTbl. ABAANCA aBTOPOM MHOMUX y4ebHO-MeToAMYeCcKMX pa3paboToK no 3abo-
NEeBaHWAM BHYTPEHHMX OPraHoB, UX AWarHocTuKe U neyeHuto. C.X. Acasynnaesbim ony6smMkosaHo 6onee 170 HayuHbix paboT. Mog, ero pyKOBOACTBOM
6blna 3aLLMILEHA OAHA KAaHAWAATCKAA AuccepTaLmsa.

C.X. Acasiynnaes fBNAACA KBAIMOULMPOBAHHBIM BPaYOM, MMEN BbICLLYHO KBAIMUKALMOHHYIO KaTeroputo Bpaya M bbia HarpaaéH 3Hauykom «OT-
NIMYHUK 34 paBooxpaHeHna CCCP» 1 iobuneitHoi meaanbto ABULEHHBI.

C.X. Acapynnaes 3anOMHUACA BCEM KaK TafaHTAMBbIN neaaror, NpodeccoHan, BOCMUTABLUMIA Lenyto naesy Bpayeii-TepanesTos, MHOTME U3 KO-
TOpbIX PaboTaloOT Kak B pecnyb/nKe, Tak v 3a eé npeaenamu. 3ameTHa ponb C.X. Acaslynnaesa 1 B NOATOTOBKE KaZpOB A5 MeLMKO-CaHUTaPHbBIX YacTei
NPOMbILLNEHHBIX OTPACNel — BpayeW, 3aHUMatoLLMXCA NPodeccMoHanbHbIMKU 3abonesaHuamu. Camag XnaoaTosud Bbln BeCbMa CKPOMHbBIM 1 06 pOsKe-
NaTeNbHbIM Ye/I0BEKOM, CHUCKABLUMM BO/IbLLIOE YBaXKEeHUE CPeam KONNET, YHEeHUKOB M NaLLMeHTOB.

CseTnan NamaATb 06 U3BECTHOM YYEHOM, TaNAHTIMBOM NeAarore, AOCTOMHOM M UCKPEHHEM YeNI0BEKE HaBCerga OCTAHETCA B HALLMX CepALaX.
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NoarotoBKA PYKOMNMUCHU

Pykonuch cTaTbn fonkHa bbiTb NpescTaB/eHa Ha PYCCKOM Uan
aHIMIUIMCKOM A3blKax M HabpaHa Ha KOMMblOTEPE C UCMO/b30-
BaHMeM nporpammbl MS Word 2007 (rapHutypa Times New
Roman, pasmep wpudta 14, nHtepsan 2,0) n pacneyartaHa B 2
9K3eMMNAApax Ha OAHOM CTOpoHe nucta dpopmata A4 ¢ obssa-
Te/lbHbIM NPeoCTaBAEHNEM 3NEKTPOHHOM BEPCUM CTaTbu. Pas-
Mepbl nonew: ceepxy — 2,0 cm; cHusy — 2,0 cm; cnesa — 3,0 cm;
cnpaBa — 2 cm. Bce cTpaHuLbl, HAUMHAA C TUTYNbHOW, AO/KHbI
6bITb NOCNEA0BATENBHO MPOHYMEPOBaHbI.

O6bEM MONHOPA3MEPHON OPUTMHANBHOW CTaTbW AO/KEH CO-
cTaBnAaTh 15-20 cTpaHuL,; 0630pHoI cTaTby — He 6onee 30 cTpa-
HULL; CTaTbM, NOCBALLEHHOMN OMUCAHUIO KIMHUYECKUX Habatoae-
HUWIA, He Bonee 8 cTpaHuL, ob30pa maTepuanoB KoHdepeHLuit
— He 6onee 10 cTpaHuL,

PyKOMMCb CTaTbM JO/KHA COCTOATb U3 CEAYIOLMX 3/1EMEHTOB:
TUTYNBbHOTO /INCTa; aHHOTaUMK (pestome); MHULMAN0B U pamu-
MK aBTopa (aBTOPOB); Ha3BaHMA; BBeAEHWA (aKTyanbHOCTH);
LleNU UCCNesoBaHUA; OCHOBHOM YacTu; BbIBOAOB (3aKloueHus)
W Cnucka autepatypbl. OCHOBHAA YacTb OPUMMHANbHOMN CTaTby
[IONKHA COflepKaThb pasaensl: «MaTepuan u MeToabl», «Pesyib-
TaTbl», «O6CyRaeHNEY.

Ha TuTynbHOM CcTpaHuue AaéTtca cnegytowas MHbopmauma:
NONHOE Ha3BaHWE CTaTbW; MHWUMANbI U aMuaMKM aBTOPOB;
oduuManbHOE Ha3BaHWe M MeCTOHaXoXaeHue (ropoa, cTpaHa)
yupexaeHuns (y4pekaeHuin), B KOTOPbIX BbINOAHANACh paboTa;
AN KONOHTUTYNA — COKPALLEHHbIN BapuaHT Ha3BaHMA CTaTbM
(He B6onee 50 3HaKOB, BKAOYAA NPOGENbI U 3HAKM NPENUHaHKUA);
KNtoyesble cnosa (He 6onee 6), cBegeHna o6 aBTopax. 34ecb
e HeobxoAMMO NpesoCTaBUTb MHPOPMALMIO 06 MCTOYHMKAX
CMOHCOPCKOM NOAAEPIKKM B BUAE rpaHTOB, 060pya0BaHMA, Ne-
KapCTBEHHbIX CPEACTB; 3aCBUAETENbCTBOBATbL 06 OTCYTCTBUM
KOHGIMKTA MHTEPECOB; YKa3aTb KOMYECTBO CTPaHML, Tabauy,
W PUCYHKOB, a TaKKe — aApec 41s KOPPecnoHAeHUMH (nprmep
0bOpPMAEHNUSA TUTYNIBHOM CTPAHMLbI CM. Ha CaiiTe XKypHana).

Ha3BaHMWe cTaTbl AOMKHO ObITb NAaKOHMYHLIM, MHGOPMATUB-
HbIM M TOYHO ONPEAENATb COAepHaHue cTaTbu. Katouesble cno-
Ba c/ieayeT noabupaTb cooTBeTCTBEHHO cnuncky Medical Subject
Heading (MeauuuHckue npeameTHble pybpuKK), NpUHATOMY B
Index Medicus.

B cBeneHuAx 06 aBTOpax yKasblBaloTcA GamMuaMM, UMeHa, OT-
YecTBa aBTOPOB, YYEHbIE CTENEHU U 3BaHUA, AOKHOCTU, MECTO
paboTbl (Ha3BaHME YUPEKAEHMA M €r0 CTPYKTYPHOTO Noapassae-
NIeHWs), a TakKe cneayowme naeHtTudukatopsbl: Researcher ID
(WoS), Scopus ID, ORCID ID, SPIN-kog, (PUHLL), Author ID (PUHL,).
B aspece ons KOpPPECNOHAEHUMM CeayeT yKasaTb MOYTOBbIN
MHAEKC M aapec, MecTo paboTbl, KOHTAKTHbIE TeNedOHbI U 3/1eK-
TPOHHbIV agpec TOro aBTopa, C Kem BbyaeT ocyLLeCTBAATLCA pe-
[aKUMOHHaA nepenucka. Aapec Ans KoppecnoHAeHUMn nybau-
KYETCsl BMECTe CO CTaTbéMN.

B aHHOTaUuM (pes3tome) OpUrMHaNbHOM Hay4HOM CTaTbu 06S-
3aTeNbHO cneadyeT BblaenuTb pasgensl «Lenb», «Matepuan un
MeToAbI», «Pe3ynbTaTbl», «3akntoveHue». AHHOTaUMA npeno-
CTaBNAETCA HAa PYCCKOM WM aHMIMIACKOM A3bikax (250-300 cnos)
W [O/MKHA bbITb NPUrogHOM As onybANKOBaHUA OTAE/NbHO OT
CTaTbu. AHHOTALMM KPaTKMX COOBLLEHMI, 0630p0OB, C/ly4aeB U3
NPaKTUKN HE CTPYKTYPUPYIOTCA, 06BEM UX AONKEH COCTABAATbL
He meHee 150 cnoB. AHHOTaLMMK, K/toYeBble CN0Ba, UHPOPMA-
ums o6 aBTOpax W 6ubaMorpaduyeckme CNUCKM OTCblNaoTCA
peaaKkumen B 3NeKTPOHHble MHPOPMALMOHHbIe 6a3bl ANA WH-
[AeKcaumu.

Bo «BBeseHUM» [aéTca KpaTkuii 0630p NUTepaTypbl No paccma-
TpuBaemoi Npobneme, akLEHTUPYETCA BHUMAHUE Ha CMOPHbIX
U HepewEHHbIX Bonpocax, popmynupyetcs U 06oCHOBbIBaETCA
uenb pabotbl. CcblKM HeobxoaymMo AaBaTb Ha MybavKauuu
nocneaHux 10 net, a UCNonb30BaHHbIE B CTaTbe IUTEPATYpHbIE
NUCTOYHUKN OO0NKHbI 6bITb CBMAEeTeNIbCTBOM 3HaHUA aBTOpPa (aB-
TOPOB) Hay4HbIX AOCTUMEHUI B COOTBETCTBYIOLWEN 06/1acTH Me-
LMLMHBI.

B pasgene «Matepuan u metogpl» HeobxoaMmo Aatb Noapob-
HYt0 MHPOPMALLMIO KacaTe/IbHO BblIBPaHHbIX 06bEKTOB M METOL0B
UCCNe0BaHNA, A TaKXKe OXapaKTepu3oBaTb MCMO/Ib30BaHHOE
0bopyzoBaHMe. B Tex KNIMHUYECKUX UCCEA0BAHUSX, Tae Neved-
HO-ZMarHOCTUYECKNE METOAbI HE COOTBETCTBYHOT CTaHAAPTHLIM
npoLeaypam, aBTopam ciesyeT NpefoCcTaBUTb MHGOPMALIMIO O
TOM, YTO KOMUTET MO 3TUKE YUPEKAEHWS, Fae BbINONHEHa pa-
60Ta, 0400pAET U rapaHTUPYET COOTBETCTBME NOCNEAHUX XeNb-
CUMHKCKOW geknapaumm 1975 r. B cTaTbaAX 3anpeLLeHo pasmelLatb
KOHOUAEHUMANbHYIO MHPOPMALMIO, KOTOPas MOMKET NaEHTUOM-
LIMPOBaTb JIMYHOCTb NaLmMeHTa (ynomMuHaHue ero Gamuanm, Ho-
Mepa nctopum 6onesuun v T.4.). Ha npegoctaBnsembix K cTaTbe
PEHTTEHOBCKMX CHMMKaX, aHrMorpammax M Mpoumx HOCUTENAX
uHopmaLmm Gamuana NaumMeHTa JOMKHA ObiTb 3aTylLéBaHa;
doTorpadum TaKKe He AOMKHbI NO3BONATL YCTAHOBMUTD €70 JINY-
HOCTb. ABTOPbI 06s3aHbI MOCTaBUTb B M3BECTHOCTb MaLMEHTa O
BO3MOMHOM Ny6AMKALMKM AaHHbIX, OCBELLaoWMX 0COBEHHOCTH
ero/eé 3a60n1eBaHMA N NPUMEHEHHbIX SleuyebHO-anarHocTye-
CKMX METOZOB, a TaKKe rapaHTUPOBaTb KOHPUAEHLMANBHOCTb
npy PasmMeLLeHUN YKasaHHbIX AaHHbIX B MEYATHbIX U 3NEKTPOH-
HbIX U34aHUAX. B cnyyanx, Koraa HEBO3MOMXKHO CKPbITb IMYHOCTb
nauveHTa (potorpadmm nnacTMYecKUx onepaumit Ha auue u
T.4.), aBTOpbl 06A3aHbl NPEAOCTaBUTb NUCbMEHHOE MHOPMK-
pOBaHHOE COrNacMe NaLMeHTa Ha pacnpocTpaHeHue MHPopma-
LMK M yKa3aTb 06 3TOM B cTaTbe (npumep ohopmieHns cornacus
CM. Ha calTe »ypHana). B akcnepMmeHTanbHbIX paboTax ¢ uc-
No/b30BaHWEM IabOPaATOPHBIX XKMBOTHbIX 0653aTeNbHO AAETCA
UHOPMaLWMS 0 TOM, YTO COAEpPKaHME U UCNOb30BaHWE Nabo-
PaTOPHbIX MUBOTHbIX NMPY NPOBEAEHWUMN UCCNEA0BaHUA COOTBET-
CTBOBA/I0O MEXAYHAPOAHbIM, HALMOHA/IbHBIM NpaBUAam WU
e npaBuaam Mo 3TMYECKOMY 0BPaLLEHUIO C KUBOTHbIMM TOTO
yupexaeHns, B KOTOPOM BbINoNHeHa paboTa. B KoHLe pa3gena
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[4aéTca noapobHoe onucaHWe MeTofLoB CTaTUCTUYECKOM obpa-
60TKM 1 aHaM3a maTepurana.

Pasgen «Pe3ynbTaTbl» LOMKEH KOPPEKTHO M AOCTaTOYHO MOA-
PO6HO OTpaMaTb Kak OCHOBHOE COAEPKaHWEe WCCNeA0BaHuA,
TaK U UX pesynbTatbl. A 60ablIeit HamAAHOCTM NONYYEHHbIX
[aHHbIX NocaeAHVe LenecoobpasHo NpeaocTasiaTh B BUAE Ta-
6111, M PUCYHKOB.

B paszgene «O6cyaeHWe» pesynbTaThl, NOYYEHHbIE B X04e UC-
CN1e0BaHMs, C KPUTUHECKMX NO3ULMIA AO0MKHbI BbITh 06CyXae-
Hbl ¥ MPOAHAIM3MPOBAHbI C TOUKM 3PEHMSA UX HAYYHON HOBU3HbI,
NPaKTUYECKOM 3HAYMMOCTM 1 COMOCTAB/IEHbI C Y}KE U3BECTHBIMU
[aHHbIMM APYrMX aBTOPOB.

BblBOZbI AO/MKHBI BbiTb AKOHUYHBIMK U YETKO CHOPMYNNPO-
BaHHbIMWU. B HWUX LOMKHbI 6bITb AaHbl OTBETbI HA BONPOChI, NO-
CTaB/ieHHble B LW M 3afadax UCCeA0BaHNs, OTPaXeHbl oc-
HOBHbIE NOMYYEHHbIE Pe3y/IbTaTbl C YKa3aHUEM WX HOBM3HbI U
NPaKTUYECKOMN 3HAUMMOCTH.

CnepyeT MCNoONb30BaTh TObKO OBLLENPUHATbIE CUMBOJIbI U CO-
KpalieHua. Mpy 4acTomM MCNONb30BaHUM B TEKCTE KaKUX-TM6o
CNOBOCOYETAHUM [OMYCKAETCA MX COKpaLLleHne B BUAe abbpe-
BMaTypbl, KOTOpPasA Npu NepBOM YNOMUHaHUM OaETcA B CKOO-
Kax. COKpaLLEeHMA B Ha3BaHUM MOXKHO MCMONb30BATb TOMbKO B
WCKNIOYMTENBHBIX Cy4YanX. Bce ¢usnyeckme BeanumHbl Bbipa-
aloTcA B eanHuLax MexayHapogHow Cructembl (CU). Jonycka-
€TCA YNOMMHAHNE TONbKO MEXKAYHAPOAHbIX HENATEeHTOBAHHbIX
Ha3BaHMI IeKAPCTBEHHbIX NPENapaTos.

CnnCcoK MCMoNb30BaHHOM NUTepaTypbl OPOPMAAETCA B COOTBET-
cTBuM ¢ TpebosaHuamu Vancouver style (https://www.imperial.
ac.uk/media/imperial-college/administration-and-support-
services/library/public/vancouver.pdf). CokpaweHus B HasBa-
HUM KypHaNoB npusoaaTca B cootsetcTBum ¢ Index Medicus.
06s3aTeNbHO YKa3blBaOTCA GaMUIMK U MHULMANbI BCEX aBTO-
pos. Mpu KonuyecTse e aBTOpPoB bonee LIECTU LOMycKaeTcs
BCTaBKa [M ap.] uau [et al.] nocne nepeuncneHus nepsbix WeCTu
aBTOPOB. HEObXoAMMO TaKKe MPeAoCTaBUTb CMUCOK AUTepaTy-

HANPABNEHUE PYKOMUCKU

B penakumio HanpaBAAloTCcA ABa 3K3emnaapa pykonucu. 06sa-
3aTeNbHOW ABNAETCA OTNPaBKa TEKCTa CTaTbM, rpaduyeckmnx ma-
Tepuanos v CONPOBOAMUTENbHbIX JOKYMEHTOB Ha 3N1EKTPOHHBbIV
ajpec }ypHana avicenna@tajmedun.tj

CTaTbM NPUHMMAIOTCA PeAaKLMEN NPWU HANMYMKU HANPABAEHWA
YUpeXRAeHNUA U BU3bl pyKoBOoaUTENs (Mpumep odbopmaeHus Ha-
NpPaB/IEHWA CM. Ha CaliTe KypHana).

Mpy HanpaBAEHUM B PeLlaKLMIO }KypHana pyKoNuCK CTaTbu K Mo-
CNeAHel npunaraeTca ConpoBOANTENIbHOE NMUCbMO OT aBTOPOB,
rae JOMKHbI BbiTb OTPAKeHbl CeaytolLme MOMEHTbI (Mpumep
obopmNeHNs CONPOBOAUTENBHOTO MWUCbMA CM. Ha CalTe yp-
Hana):

WHULMabl U GamMuanm aTopos

Ha3BaHWe CTaTbk

15.

16.

17.

pbl B aHMUIACKOW TpPaHCAUTEPALMK (NpUMep TpaHCAUTEPALMK
CM. Ha caliTe KypHasna). B ypHane NPUHATO MCMONb30BaTh
cTnb TpaHcautepaunn BGN (https://translit.net/ru/bgn/) nam
BSI (https://translit.net/ru/bsi/). Hymepawma ccbiNOK NPUBOAUT-
Cl B COOTBETCTBUM C O4EPEAHOCTBIO LUTUPOBAHUSA B TEKCTE, HO
He B anpaBUTHOM nopsaKe. MopAaKOBble HOMepPA CCbIIOK JatoT-
A B KBaApaTHbIX CKOOKax (Hanpumep: [1, 2], unn [1-4], nam [3,
5-8]). B opurMHanbHbIX CTaTbsX PEKOMEHAYETCA LIUTUPOBATb He
meHee 15 1 He 6onee 30 UCTOYHMKOB, B 0630pax AMTepaTypbl —
He 6onee 50. CcblNKM Ha aBTOpedepaTsl, AMCCcepTaLMM, TE3UCHI
W CTaTbW B Hay4HbIX COOPHMKAX, y4eOHO-MeToANYECKME PaboTbl
B CTaTbAX He JonyckaroTcs. CCblIKU Ha HOPMATUBHbIE JOKYMEH-
Tbl AOMKHbI ObITb faHbl B BUAE CHOCOK, 6€3 BK/IOYEHUS UX B CNK-
COK MTepaTypbl. OTBETCTBEHHOCTb 3a MPABU/IbHOCTb U NOAHOTY
BCEX CCbI/IOK, @ TaKMKe TOYHOCTb LUTUPOBAHMUA NePBOMCTOYHUKOB
BO3/10)KeHa Ha aBTOpOB (npumep odopmneHuna bubamnorpadpu-
YECKOTO CMKMCKa CM. Ha CaiTe )ypHana).

Cnepyet cobnoaatb NpaBONUCaHWE, NPUHATOE B XKypHane, B
YacTHOCTH, 0b6s3aTenbHoe 0b603HaYeHMe ByKBbI «E» B COOTBET-
CTBYHOLLMX C/IOBAX.

Tabnuubl LONKHBI BbITb pa3MeLLEeHbI B TEKCTE CTaTby HENoCpes-
CTBEHHO MOC/E YNOMWHAHUA O HUX, MPOHYMePOBaHbl U UMETb
Ha3BaHwe, a NPy HeobX0AMMOCTU — NOACTPOYUHBIE MPUMEYAHHUS.
Tabnunupl pomkHbl 6bITb HabpaHbl B popmate Microsoft Office
Word 2007.

MnntocTpaTuBHbIM maTepuan (doTorpaduu, PUCYHKHM, YepTEXKM,
AnarpaMmbl) LOMKEH BbiTb YETKUM M KOHTPACTHLIM U MPOHY-
MEPOBaH B COOTBETCTBUM C MOPAAKOM LUTUPOBAHMA B TEKCTE.
[unarpammbl HeO6X0AMMO NPEeAOCTaBAATL KaK B BUAE PUCYHKA B
TEKCTe, TaK 1 B 3/IEKTPOHHOM BapuaHTe, OTaebHbIMK dannamu
B dopmate Microsoft Office Excel. B nognucax K mukpogoto-
rpaduam cnesyer yKazaTb METOZ, OKPACKM U yBeNNYEHUE. INeK-
TPOHHbIE BEPCUU UANKOCTPALMIA SOMKHBI ObiTb NPEAOCTaBAEHbI
B BUAe otaenbHblx dparinos popmata TIFF uam JPEG ¢ paspele-
Huem He meHee 300 dpi npu AMHeHOM pasmepe doTorpadum
He meHee 80x80 mm (okono 1000x1000 nukceneid).

MHbOPMaLWMA 0 TOM, 4TO CTaTbA He Oblia paHee onybaMKOBaHa,
a TaKKe He NpeACTaBAeHa ApYroMy KypHasy /1A PacCMOTPEHWA
1 nybankauum

0653aTeNbCTBO aBTOPOB, YTO B C/Ty4ae NPUHATMA CTATbM K Neva-
TW, OHW NPeSOCTaBAT aBTOPCKOE NPABO M3AaTeNto
NOATBEPKAEHWE TOTO, YTO aBTOPbI 03HAKOMJIEHBI C JOTOBOPOM
W J30T CBOE COrNacue NoAnucaTh yKasaHHbIV LOr0BOP OAHOMY
13 BbIBPaHHBIX U3 X YWC/Ia aBTOpY

3anAB/IeHME 06 OTCYTCTBUM GUHAHCOBBIX M APYTUX KOHPAUKTHBIX
UHTEpPEeCoB

CBMAETENbCTBO O TOM, YTO aBTOPbl HE MOAYYaNN HUKAKMX BO3-
HarpaxaeHWi Hu B Kakov dopme oT drpm-npounssoauTenel, B
TOM YMCNe KOHKYPEHTOB, CMOCODOHbIX OKa3aTb BAMsHWE HA pe-
3y/bTaTbl PaboThl

UHPOpMaLya 06 yyacTMM aBTOPOB B CO3A4aHWM CTaTby
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nognucn Bcex aBTopos

Hapsagy c BbllenepeyncneHHbIMU JOKYMEHTaMM aBTOPbI JOMK-
Hbl NPEAOCTaBUTbL NOAMMCAHHbINA AOrOBOP O Nepegaye usgate-
N0 CBOMX aBTOPCKMX Mpas (npumep odopMaeHnsa 40roBopa CM.
Ha caiiTe KypHana)

NMoPAAOK PELLEH3UPOBAHUSA U NYBINKALUU

MepBWYyHas 3KCrepTM3a PYKOMWCEN OCYLLECTBAAETCA OTBET-
CTBEHHbIM PELAaKTOPOM KypHana. Mpu 3ToM paccmaTpuBaroTca
COMPOBOAMTE/IbHbIE [IOKYMEHTbI, OLEHMBAETCA COOTBETCTBUE
Hay4HOM CcTaTb NpoduAto KypHana, npasunam obopmaeHus
U TpeboBaHMAM, YCTAHOBNEHHbIM PefaKLuMei KypHana, ¢ Ko-
TOPbIMU MOXKHO O3HaKOMMUTBCA Ha 0PULMANBHOM CalTe (Www.
vestnik-avicennA. tj). Mpu COOTBETCTBUM YKa3aHHbIX AOKYMEH-
TOB HACTOALMM TpeboBaHMAM MOCTYNMBLUME CTaTbW MPOXOAAT
NPOBEPKY B CUCTEME KAHTUMIATMATY UMW APYIUX aHANOTUYHBIX
MOMCKOBbIX cucTemax. Mpu 0bHAPYKEHUM NaarMaTa UM BbiSB-
JIEHWUU TEXHWUYECKUX MPUEMOB MO €r0 COKPbITUIO, CTAaTbM BO3Bpa-
LLIAKOTCA aBTOPaMm ¢ 06bACHEHUEM MPUYMHBI BO3BpaTa. B ciyyae,
€Cc/n nnarvaT obHapyKeH B yiKe onyb6/MKOBAHHOM CTaTbe, Ha
CTpaHuUax caiTa «BeCTHWK ABWLEHHbI» AA&TCA COOTBETCTBY-
owas nHpopmauma. NMpUHATbIE K PACCMOTPEHMIO cTaTbk (npu
YHUKaNbHOCTU TEKCTA He HUKe 80%) OTNpaBAATCA Ha peLeH-
3MI0 HE3aBUCUMMbIMM 3KCMepTamu. PelieH3eHTbl Ha3HayatoTcs
PenaKUMOHHOW Konnernei kypHana. B ypHane npuHaTo oa-
HOCTOPOHHEE C/lenoe peLieH3npoBaHve. Pefakums BbicbliaeT
peLeH3nM aBTopam PyKoMMUcei B 3NEKTPOHHOM MM NUCbMEH-
HOM Buae 6e3 yKasaHua pamuanm cneupanucTa, NpOBOAMBLLE-
ro peLeH3npoBaHue. B cnyyae, Korga umeeT mecto npodeccno-
Ha/IbHbIA KOHGMKT UHTEPECOB, B COMPOBOAMTE/ILHOM MUCbME
aBTOPbI UMEIOT NPABO YKa3aTb MMEHa Tex CMeLManncToB, KoMy,
Mo UX MHEHWUIO, HE CNlefyeT HanpPaBAATb PYKOMUCh HA PELLEH3MI0.
[JaHHaa nHGopmaLmna ABAAETCA CTPOTO KOHGUAEHUMANbHOW U
NPUHUMAETCH BO BHUMaHWe peslakupeit npyu opraHmsaumu pe-
LleH3MpoBaHusA. B cnyyae oTKasa B Ny6/MKaLmu CTaTbu pefak-
LMsl HAanpaBAAET aBTOPY MOTUBMPOBAHHBIN OTKa3. Mo 3anpocam
3KCMepPTHbIX COBETOB PeAaKLus roToBa MpPeaocTaBWUTb KOMWUM

5.

10.

PyKonucu, He COOTBETCTBYIOLLME NPaBMAaM, peaaKLmei He npu-
HUMaIOTCA, 0 YEM MHOPMUPYIOTCA aBTOpbI. Mepenuncka ¢ aBTo-
pamu OCYLLECTBASAETCA TO/bKO MO /EKTPOHHOI nouTe.

peueH3unii 8 BAK. PeLieH3nm B pexkvme 3aKpbITOro AoCTyna pas-
MeLLAtTCA Ha naatdopme PUHL,

Pefakumsa umeeT NpaBo coKpaLLatb Ny6anKyemble MaTepuanbl 1
aanTMPOBaTh MX K pyBpuKam KypHana.

Mpy NONOKMTENBHOM pELIEHUU pPefKonnern o nybaukaumm
CTaTbW OHa HanpaenAeTca ANA NOAHOTEKCTOBOro nepesofa Ha
AHINMICKMIA A3bIK. [ocne ocyLLecTBAEHWA NepPeBOAa TEKCT PYKO-
nu1cK, a ToyHee eé nepeBofHasn BepcuaA, NOBTOPHO NoABepraetca
NPOBEPKe Ha N/aruaT (04Ha U3 aHIOoA3bIYHbIX BEPCUI NULLEH-
3MOHHBIX NPOrPamMm MPOBEPKM TEKCTOB Ha YHUKAAbHOCTb). Mpu
YHUKanbHOCTM TekcTa 80% U Bbille CTaTbA OTNPABAAETCA Ha BEP-
CTKY.

Bce npepactaBneHHble paboTbl, NPy COOTBETCTBUM X HACTOALLUM
TpeboBaHWAM, NyBANKYIOTCA B )KypHane 6ecnnaTtHo. PeknamHble
nybavKkaumm, a Takxe cTaTtbk, GrHaHCMpyemble Grpmamu-npo-
U3BOAUTENAMM W/UAN UX AUCTPUBLIOTEPAMM, K PACCMOTPEHMIO
He NPUHUMALOTCA.

Mocne 3aBeplUeHWs BEPCTKM KypHaNa 3/EKTPOHHbIe BEpCUM
Bcex ctatelt B opmate PDF LOCTYNHbI HA CaliTe U3faHuA.

B ofHOM HOMeEpE KypHana MOXeT BbiTb onyb6AMKoBaHO He 60-
nee 2 paboT ogHOro aBTopa.

MaKcrmanbHoe KoIM4ecTBo aBTOPOB B CTaTbe — He bosee 6.

He npuHUMaIOTCA K PacCMOTPEHMIO PYKOMWCK, TAE CPpeam aBTo-
poB GUrypupytoT GamnanUm CTyLeHTOB.

PaHee onybauKkoBaHHbIE B APYrUX U3AAHWAX CTAaTbU HE NPUHK-
MatoTcs.

3a NpaBUABHOCTb NPUBEAEHHbIX AaHHbIX OTBETCTBEHHOCTb HECYT
aBTOpPbI. ABTOPCKME MaTepUasibl He 06A3aTe/IbHO OTPaKatoT TOY-
KY 3peHuA pefKoNnermn.

MoanucaHo K neyatn 24.02.23 r. CaaHo B nevatb 27.02.23 1.
Bymara menosaHHas matosas 90 rp/m?, dopmart 60x84 /1. 10 yca. n.a.
TapHutypa Callibri, Palatino Linotype
Meyatb odceTHan. Tupaxk 300 3k3. 3aka3 Ne 9
M3paTenbcTBo «TaAMMUKCKUIA rocyAapCTBEHHDIN MEANLMHCKUI YHUBEPCUTET M. AByanu 6HU CuHOY»
734003, Pecnybnuka TagxukucTaH, 1. ywarbe, np. Pygaku, 139
OtneyataHo B TUnorpadum «Mera MpUHT»
e-mail: fund.ayni@yandex.ru
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