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Canapwm .
PharmD, BCPS, npodeccop
TexpoH, 3poH
14.03.06 ®apmaronorus, GapmaKkonoruam KIMHWUKM
14.02.03 Cuxatm yomea Ba TaHAYpPYCTH

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

CyntoHos Y.A.

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

CyéduaHos A.A.

AT, npodeccop
TiomeH, Mocksa, Poccus
14.01.18 Heipoyappoxi
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Torusbaes l.A.
AT, npodeccop
Anmamo, KazokucmoH
14.01.22 TapboglmHoch
14.01.04 bBemopunxou gapyHin

Tpe3y6os B.H.
AT, npodeccop
CaHkm-llemepbype, Poccus
14.01.14 JaHAOHMU3ULIKA

®ort N.P.
4.1.7, npodeccop
Tcropux, LLlselimcapus
14.01.26 Yappoxuu gun Ba parxom XyHrapg,
14.01.24 NatBaHACO3M Ba Y3BXOM CYHbI
14.01.20 MHWOPLWMHOCK Ba TaXxAMPOMY3id

Xabu63oaa .
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Lllepos, SpoH
14.02.02 BorupLumnHoci
14.02.03 CuxaTmn yomea Ba TaHAYPYCTH
14.03.03 dusmnonoruav natonorn
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AT, npodeccop
LywaH6e, ToyukucmoH
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14.01.17 Yappox#n
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INABHbIN PEQAKTOP
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ONTUMMBAILIVIS XUPYPTUUECKOV KOPPEKIIVV 30HEI I'PY AOTTOSICHTYHOT O
INEPEXOAA: CPABHUTEAbHOE BMOMEXAHNYECKOE NCCAEAOBAHUE
METOAOB TPAHCITEAUKY AIPHOU ®UKCAIIVV ITPY POTAIITMIOHHOM

HATPYXEHUUN
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Llenb: npoBecTu aHanun3 6omexaHUYECKMX 0COBEHHOCTEW PasNMYHbIX BapUaHTOB TpaHcneauKkynapHoi (TM) cTabunmsawmm 3oHbl rpyL0nosaCcHUYHOTO
nepexoga (FMM) Npu poTaLMOHHbIX Harpy3Kax.

Matepuan U meToapbl: B pamKax UcciefoBaHus bbina paspaboTaHa MaTeMaTUYecKas KOHEYHO-3/1EMEHTHas MOAE/b rPYAONOACHUYHOIO OTAeNa no-
3BOHOYHMKA. Mogenb BkAtoYaeT No3BOHKM Th9-Th11 v L2-L5, nckntodan Th12 n L1. Takke B HEE MHTErPUPOBAHbI SNEMEHTbI METANIUYECKUX KOHCTPYK-
LM MeXTeN0BOM Teno3ameLlatowwmin umnaanT u Tl cuctema. Mogenb UMUTUPYET COCTOAHME NMO3BOHOYHMKA NOC/Ie AEeKOMMNPECCUBHO-CTabUAN3NpPY-
IoLLLel onepaLmm, NPOBOAVMON NPY TPAaBMATUYECKMX NOBpexXaeHMAX Tuna C. AHaIM3MPOBaAMCh YeTbipe BapuaHTa Tl GpuKcaLmMm ¢ pasnyHom AANHOM
BUMHTOB W Pa3HbIM HaNMYMEM IMBO OTCYTCTBMEM NOMEPEUHDIX CTAXKEK.

PesynbTathl: BbIABIEHO, YTO NMPY POTALMOHHOM HarpyKeHUU MaKCMMaZbHOE HanpAXeHWe B KOCTHbIX CTPYKTYypax BO3HUKAET B 30HE KOHTaKTa MeXTe-
IOBOVi OMOPBbI C 3aMblKaTeNbHbIMU NAACTUHAMM MO3BOHKOB, CMEXHbIX C Pe3eLMPOBaHHbIMU. B METaNIMYECKUX KOHCTPYKLMAX HanbonbLuee Hanpaxe-
HUe HabntoaaeTca Ha MexKTeN0B80M onope 1 B Tl BUHTAX, ycTaHOBAEHHDbIX B Tena Th10 n Th1l no3soHKoB. CpaBHUTENbHbIV aHA/M3 NOKa3blaeT, uTo TI
cucTEMA C KOPOTKUMM MOHOKOPTUKA/IbHBIMU BUHTaMU 1 HE3 NonepeyHbIX CTAXKEK 0becneynmBaeT yMepeHHbIe YPOBHU HanpsxeHus. Ucnonb3osaHue
BMKOPTHKANbHbIX BUHTOB 6€3 NOMEpeyYHbIX CTAKEK MPUBOAMUT K 3HAYUTENILHOMY YBENUYEHMIO HAMNPANKEHUSA, OCOBEHHO B 3aMbIKaTENbHbIX MIACTUHAX
NMO3BOHKOB, KOHTAKTUPYIOLLMX C MEXMNO3BOHOUYHOM 0nopoi. KoMbMHaLMA nonepeyHbiX CTAXKEK C KOPOTKUMU BUHTAMKU CHUXKAET HanpaxeHue, npea-
cTaBnAA coboi ONTUManbHbIV BapuaHT cTabunmsaumu. B 1o ke Bpems, GUKOPTUKaNbHbIE BUHTbI C MONEPEYHbIMU CTAXKKAMMU HE NOKa3an 3HaunUTe b-
HOTO NpenmyLLecTBa.

3aKnioueHue: aHanu3 bromexaHuyeckon aGdeKTUBHOCTM pPasNnYHbIX BapuaHTos TI cTabuamsaumm ¢ akLEeHTOM Ha pacnpegeneHue HanpaxeHui
[eMOHCTPUPYET, YTO Hanbonee paBHOMEPHOe pacnpesesieHne Harpy3oK JOCTUTAeTCA NPK UCNob3oBaHUM Tl cucTeMbI C MOHOKOPTUKAAbHBIMU BUH-
TamMu M ABYMSA NOMNEePEYHbIMU CTANKKAMMU.

KntoueBble cnosa: 2py0onoAacHUYHbIU nepexoo, 83pbigHol nepesom, mpaHcneduKynAapHAA huKcayus, KOHeYHo-31eMeHmMHbll aHAnU3, POMAayUuoHHoe
HazpyxeHue.
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BIOMECHANICAL COMPARISON OF TRANSPEDICULAR FIXATION METHODS
UNDER ROTATIONAL LOADING FOR OPTIMIZING SURGERY ON THE
THORACOLUMBAR JUNCTION OF THE SPINE

0O.S. NEKHLOPOCHYN?, V.V. VERBOV?, I.V. CHESHUK? M.V. VORODI?, M.YU. KARPINSKY?, O.V. YARESKO?

1 Spine Surgery Department, Romodanov Neurosurgery Institute of National Academy of Medical Sciences of Ukraine, Kyiv, Ukraine
2 Restorative Neurosurgery Department, Romodanov Neurosurgery Institute of National Academy of Medical Sciences of Ukraine, Kyiv, Ukraine
3 Biomechanics Laboratory, Sytenko Institute of Spine and Joint Pathology of National Academy of Medical Sciences of Ukraine, Kharkiv, Ukraine

Objective: To analyze various transpedicular (TP) fixation options for the thoracolumbar junction (TLJ) under rotational loads.

Methods: A finite element model of the thoracolumbar spine was generated as part of a study. The model includes vertebrae Th9-Th11 and L2-L5 but
excludes Th12 and L1. The model also integrates metallic structural elements, such as a vertebral body replacement (VBR) implant (interbody cage) and
a TP system. We modeled the result of decompressive-stabilizing surgery for type C vertebral injuries (according to the classification scheme proposed
by F. Magerl et al, 1994). The study analyzes four variants of TP fixation with different screw lengths and the influence of the presence or absence of
transverse reinforcements.

Results: It was found that during rotational loading, the maximum stress in bone structures occurs at the contact surface between the VBRs and
the endplates of both adjacent vertebrae to the removed ones. In metallic hardware, the highest stress is observed on the interbody cage and in
the TP screws installed in the Th10 and Th11 vertebral bodies. A comparison of different stabilization options reveals that the TP system with short
monocortical screws and without transverse reinforcements provides moderate levels of stress. The use of bicortical screws without crosslinks results
in a significant increase in stress, especially at the contact surface in the vertebral endplates and the intervertebral support device. On the other hand,
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the use of transverse reinforcements with short screws reduces stress, providing an optimal stabilization option. However, bicortical screws with

crosslinks did not show significant benefits.

Conclusion: Upon scrutinizing the biomechanical efficiency of different TP fixation methods, it has been determined that utilizing a TP system equipped
with monocortical screws and two crosslinks results in the most even stress distribution caused by the rotational load.
Keywords: Thoracolumbar junction, burst fracture, transpedicular fixation, finite element analysis, rotational loading.

For citation: Nekhlopochyn OS, Verbov VV, Cheshuk IV, Vorodi MV, Karpinsky MYu, Yaresko OV. Optimizatsiya khirurgicheskoy korrektsii zony grudopoyasnichnogo
perekhoda: sravnitel'noe biomekhanicheskoe issledovanie metodov transpedikulyarnoy fiksatsii pri rotatsionnom nagruzheni [Biomechanical comparison of
transpedicular fixation methods under rotational loading for optimizing surgery on the thoracolumbar junction of the spine]. Vestnik Avitsenny [Avicenna Bulletin].

2024;26(2):190-202. https://doi.org/10.25005/2074-0581-2024-26-2-190-202

BBEAEHUE

B cOBpeMEeHHOM CNMHANbHOW XMPYPTUX BHYTPEHHASA duKcaLms
ABNAETCA NPUOPUTETHBIM METOLOM SIe4eHMA BONbLUMHCTBA TPaBMaTH-
YECKUX NOBPEXAEHUI NO3BOHOUYHMKA. BbI6OP XMpypruyeckoro noaxo-
fa — 6yap To nepesHui, 3aHWUI UM UX KOMOMHALMA — 3aBUCUT OT
MHOKecTBa GaKTopoB. K HUM OTHOCATCA XapaKTep TPaBMbl, 3anHTepe-
COBaHHAA aHaTOMMYeckasa 06/1acTb, @ TaKKe NPaKTUYECKMe acreKTbl
XUPYPrUYecKoro AocTyna, Takume Kak LOCTYNHOCTb, 6e30MmacHOCTb U
TeXHUYecKan peannsyemoctb. Kpome Toro, B npouecce NpUHATUA pe-
LIEHWUA YYUTbIBAKOTCA IOMUCTUYECKME acneKTbl MeAULMHCKOW MHPpa-
CTPYKTYpPbl, S3KOHOMMYECKas LenecoobpasHoCTb, MPOrHO3 perpecca
CYLLECTBYIOLMX HEBPONOTUYECKMX AUCPYHKLMIA UM AWYHbIE Npeano-
yTeHus xupypra [1].

OCHOBHbIM MPUHLMMOM MPU MPUHATUM PELLEHUA ABAAETCA Mo-
CTyNaT 0 HEOBXOAMMOCTY LOCTUNKEHUA ONTUMA/IbHBIX XMPYPrUYECKUX
pe3ynsTaToB NPU MUHUMANbHOM BMeLLaTenscTee. Mpu 3Tom, 3agHne
[0CTyMbl UCMONb3YIOTCA B OCHOBHOM B XMPYPruu TPaBMaTUYECKUX
MOBPEXAEHWI LIEMHOr0 Cynpa-akcMasbHOro U TPyAoMNOACHUYHOTO
oTaenos. Hanpotue, 417 TpaBM LUEHOro oTAena Ha cybakcmanbHOM
YPOBHe nepeaHuit nogxos cuntaetca bonee apdekTnBHbIM [2]. Mpu
3TOM 3KCTPaNoALMA NepesHUX METOAMK, TPAAULMOHHO NpesHasHa-
YEeHHbIX A1 OHKOIOTUYECKMX 32601eBaHUIA B TPYAHOM M MOACHUYHOM
0TAenax No3BOHOYHWKA, Ha SleveHne TPaBMaTUYECKUX NOBPEXKAEHNUN
OCTaéTcA NPeaMETOM aKTyaNbHbIX AebaToB. Ha AaHHbI MOMEHT no-
[06HaA NpaKTUKa WMPOKO He MHTErpupoBaHa B 6a30Bble KAMHWYe-
CKMe npoToKonbl [3].

M13BecTHO, 4TO OK0/10 60% BCEX TPAaBMATUUYECKMX MOBPEXAEHWI
NO3BOHOYHMKA NPUXOAATCA Ha 30HY MM, NpMYEM «rpaHnyHble» Th12
n L1 coctasnatot 6onee 43% [4]. MexaHM3M TpaBMbl B 3TOM 30He npe-
MMYLLLECTBEHHO KOMMPECCUMOHHDBIW, U COOTBETCTBEHHO, TpaBmaTuye-
CKMe U3MEHEHWA ABAIOTCA NPEUMYLLECTBEHHO KOMMPECCHOHHBIMM,
0CKONbYATLIMM WM B3PbiBHbIMK (TUN A no Knaccudmkaumum AOSpine
Thoracolumbar Spine Injury Classification System) [5]. B psae ciyyaes
HabOLAETCA CMELLEHME MO NOCKOCTU, YTO OnpeaenseT obLwuii Tun
C npv TpaBmax Tena No3BoHKa TMna A [6].

Konnanc Tena no3BoHKa, B 3aBUCMMOCTU OT CTEMEHU TAXKECTH,
BbI3bIBAET KOMMPECCUIO MO3BOHOYHOTO KaHasla, HecTabunbHOCTb U
HapyLlleHne Oc1 NMO3BOHOYHMKA. ITWU NOCNEACTBMA TPaBMbl Gopmu-
PYIOT KnaccuyecKyto Tpuady 3afay, CTOAWMX Nepes CrUHaNbHbIM
XUPYProm: AeKOMMPECCHs, PEKOHCTPYKLMA U cTabunusaums. C ak-
TMBHbIM BHeapeHuem Tl ctabunmsaumm R. Roy-Camille 8 1986 roay,
3TOT METOZ, CTaN CTaHZAPTOM B XMPYPruM TPaBMATUYECKUX NMOBPEXK-
[eHW rpyaonosacHMYHOTO OTAeNa NO3BOHOYHMKA, NO3BOAAA B ONpe-
[eNnéHHOM cTeneHn 06ecneymnTb Kak KOPPEKLMIO OCH, TaK U KECTKOCTb
duKcaumm, cnocobeTByA YCKOPEHNUIO U NOBbILEHNIO 3EKTUBHOCTH
cnoHamnogesa [7].

INTRODUCTION

Internal fixation is the primary treatment for the majority
of traumatic spinal injuries in modern spinal surgery. However,
the choice of surgical approach, whether anterior, posterior or a
combination of both, depends on multiple factors. These factors
include the type of injury, the anatomical region affected, and
practical considerations such as safety, accessibility, and technical
feasibility. Moreover, the decision-making process considers the
logistical aspects of the medical infrastructure, economic feasibil-
ity, prognosis of regression of existing neurological dysfunctions,
and the surgeon's personal preferences [1].

Still, aiming for optimal results with minimal intervention is
essential when deciding surgical procedures. Posterior approach-
es are typically used in the surgery of traumatic injuries in the cer-
vical supra-axial and thoracolumbar regions. On the other hand,
for subaxial cervical injuries, the anterior approach is considered
to be more efficacious [2]. There is currently an ongoing debate
about whether traditional methods used for treating oncological
diseases in the thoracic and lumbar spine can also be used for
treating traumatic injuries. Thus, implementing this practice in
basic clinical protocols has yet to be widely accepted [3].

It is known that approximately 60% of all traumatic spinal in-
juries occur in the TLJ area, with the border between Th12 and L1
accounting for over 43% of these injuries [4]. The mechanism of
injury in this area is predominantly compressive, and accordingly,
traumatic changes are predominantly compressive, comminuted,
or burst (Type A injuries according to the AOSpine Thoracolumbar
Spine Injury Classification System) [5]. Displacement/translation-
al injuries are sometimes observed, determining AOSpine C-type
injuries [6].

Injuries that cause the collapse of the vertebral body can
lead to compression of the spinal canal, instability, and spinal de-
formities. To tackle these problems, spinal surgeons usually focus
on three key goals: decompression, reconstruction, and stabiliza-
tion. In 1986, R. Roy-Camille introduced TP fixation, which is still
considered the "gold standard" for surgery for traumatic injuries
of the thoracolumbar spine. This technique helps correct spinal
deformities, provides fixation rigidity, and enhances spinal fusion
[7].

There has been significant debate in recent years regard-
ing the extent of TP fixation for spinal injuries in the TLJ region
[8, 9]. It is evident that more prolonged fixation, which includes
two levels above and below the injury, can offer better stabili-
ty, enhancing the fusion. Nevertheless, the rigid framework and
the immobilization of multiple segments limit the range of mo-
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OCHOBHOW AMNEMMOM, aKTUBHO 06CYKAAaEMON B NocnesHue ae-
CATUNETUA, ABAETCA OnpeseneHne NpoTaKEHHocTM TN drkcaumm npu
TpaBmax No3BOHOYHMKa B obnacti MM [8, 9]. OueBMAHO, YTO «A/INH-
Haa» QUKcauwsa, BKAKOYAOWAA 2 YPOBHA BbILE U HUXKE TPAaBMbI, MO-
eT obecneuntb Bo/bLYO CTabUNBHOCTb U, CneaoBaTenbHo, bonee
BbICOKYHO CKOPOCTb M 3GPEKTUBHOCTL CnoHAMN0AE3a. B TO e Bpems,
JKECTKOCTb KOHCTPYKLMM B COYETaHUM C UMMOBWUAM3ALMEN MHOMUX Cer-
MEHTOB, 6€3yCN0BHO, NMPMBOAUT K YMEHbLUEHUIO 0ObEMA ABUNKEHUI
[10]. Kpome Toro, oTMeYaeTcs, YTo KECTKAA MPOTAXKEHHAA dUKcaums
MMEET MOBBILIEHHYI TEHAEHUMIO K dparmeHTaumum 6anok [11]. C gpy-
roli CTOPOHbI, BbINI0 MOKa3aHO, YTO KOPOTKasA GUKcaLMs, BKAKOYAKOLAsA
OAVH YPOBEHb BbilLE U OAMH YPOBEHb HUXKE Nepesnoma, obecneynsaet
[LOCTaTOYHYH CTabWUIBbHOCTb, COXPAHAA MPW 3TOM 6O/bLUYIO NOABUXK-
HOCTb. TeM He MeHee, psag, UCCNea0BaHUIA LEMOHCTPUPYET AOBO/IbHO
BbICOKYHO YaCTOTY HEYA0BNETBOPUTE/IbHbIX PE3Y/ILTATOB, BK/IHOUAMOLLMX
nporpeccupytolmin Knos B pesyabrate gedopmaumm, parmeHTaLmm
NIMBO 3KCTPAKLMM BUHTOB, @ Takke K103 3a CYET NpoAo/KatoLLerocs
KO/INanca Tena No3BOHKa, Aaxe 6e3 NoBpexaeHUA MEeTaINIOKOHCTPYK-
LLWIA, 4TO XapaKTEPHO ANA KOPOTKOW GpuKcaumm [12, 13].

O6nactb MMM, xapakTepusyoLaacs CBOMMIU BUOMEXaHUYECKU-
MU 0COBEHHOCTAMM, MOABEPraeTCcA 3HAUMTE/IbHBIM Harpyskam [14].
TpaBMbl B 3TOV 30HE YacTO TPeOYOT He TONbKO 3afHel AeKomnpec-
CWU, HO U Pe3eKLMM Tena NO3BOHKA C 3aMeLLEeHUEM ero MMMNIAHTOM.
Takoe 0bLUMpPHOE XMPYPrUYeckoe BMELLATeIbCTBO NPEUMYLLECTBEHHO
UCMOMb3YeTCA A1A SIeYEHUA B3PbIBHbIX TPAaBM Te/1a MO3BOHKA, HO MO-
KET ObITb MPUMEHEHO U1 K Apyrum Tunam A u C B 3aBUCUMOCTU OT KK-
HUYecKoW cuTyaumm [15]. YunTbiBas BbipaKeHHYI0 HECTabuibHOCTb
TPaBMbl, KOPOTKaa ¢wuKcauma Npu B3pblBHbIX nospexaeHuax MM
ABAAeTcA cnopHow [16]. Bonee Toro, gaxke NpoTAXKEHHaA TI cTabu-
N13auma He Bcerga obecneymBaeT YA0BNETBOPUTENbHbIV pe3y/bTar,
TaK KaK pe3eKuMs BCEX OMOPHbIX CTPYKTYP YMEHBLLUAET, a B HEKOTO-
PbIX CAy4Yasx MONHOCTBbIO WCK/IHOYAET BO3MONHOCTb KOHCOMMAALIMK
n bopmmnpoBaHnsa 3GPEKTUBHOIO BTOPMUHOMO cnoHaunoaesa [17].
Mpobnema cTaHOBUTCA OCOBEHHO aKTya/bHOM B C/Ny4vasx, Koraa, B
CBA3M CO 3HAYUTENbHbIM 06BEMOM TPAaBMATUUYECKOTO MOBPEXAEHMUA
MPOBOAMTCA pe3eKLMA HE O4HOTO, A A4,BYX MO3BOHKOB. TaKkas CUTyaLma,
HECOMHEHHO, TpebyeT NoBbIWEHHbIX TPeboBaHUI K CTabuansaumn,
KOTopas AO/KHa obecreymBaTb He TOMbKO HAAENKHYH0 U MKECTKYIO
duKcaumio, Ho U Hanbonee paBHOMEPHOE pPacnpeaeNneHne HarpyKe-
HUA Ha BCE 3/IEMEHTbI, KaK METa/I/IMYECKMX KOHCTPYKLIMIA, TaK U KOCT-
HbIX CTPYKTYP, YTO ABIAETCA HEOBXOAMMbIM YCIOBUEM HALEKHOCTY B
[LONFOCPOYHOW NepcreKkTuBe.

LLENb UCCNEAOBAHMUA

OueHuTb BAMAHWE AAuHbI T BUHTOB M HaNWUMA NONepeyHbIxX
CTAXKEK Ha XapaKTep pacnpeaeneHnsa HarpysKu nocie XMpypruyeckom
peseKuun asyx No3BOHKOB B 30He [TIM.

MATEPUAN U METOADbI

MocKonbKy BMoMeXaHMYeckue mccnefoBaHua 3dGeKTUBHOCTH
Pa3/IMYHbIX BapMaHTOB CTabuaM3aumm TpebytoT BCECTOPOHHETO aHa-
2133 A5 NoNYYeHMA MHGOPMALMU O pacnpeseneHn HanpaKeHU 1
AedopmaLmm 601bLIOTO KOMYECTBa CTPYKTYP, Kak KOCTHbIX, Tak U Me-
Ta/INYECKUX, METOZ KOHEYHO-3/IEMEHTHOTO aHasm3a Obi NpusHaH
Hanbonee noaxofAWMM. B KayecTBe natTepHa HarpyxeHua 6bi1o
CMOAENMPOBAHO OAHO M3 BMOMEXaHMYeckn Hanbonee Hebnaronpu-
ATHbIX COCTOAHMI — BpallaTebHaA Harpyska.

B nabopatopuu 61MomexaHMKK MHCTUTYTa NaToNOrMM NO3BOHOY-
HWKa U1 cycTaBoB MM. Npod. M.N. CuteHko HAMH YkpauHbi 6bina pas-
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tion [10]. In addition, rigid extended fixation has an increased
tendency to postoperative spinal vertebral fracture [11]. On the
one hand, a short fixation technique involving one level above
and one below the fracture effectively provides stability while al-
lowing for greater mobility. However, several studies have shown
that this technique can result in unsatisfactory outcomes, includ-
ing progressive kyphosis caused by screw extrusion or malposi-
tioning, collapse, or fragmentation. Moreover, kyphosis can also
occur due to ongoing vertebral collapse, even without damage to
metallic hardware, which is a common issue with short fixation
procedures [12, 13].

The TLJ area, due to inherent biomechanical properties,
experiences significant amounts of stress [14]. Injuries in this
region may require posterior decompression and removal of the
vertebral body, followed by replacement with an implant. This
complex surgery is primarily utilized for treating vertebral body
burst injuries but can also be used for other types of AOSpine
A and C-type injuries based on the clinical situation [15]. Man-
aging unstable TLJ burst fracture with short segment fixation
is controversial [16]. Moreover, extended TP fixation may not
always result in effective fusion due to the loss of supporting
structures [17], especially in situations involving extensive trau-
matic injury, where removing two vertebrae instead of just one
might be necessary. This clinical situation requires enhanced
stabilization requirements that provide reliable and rigid fix-
ation and uniform load distribution on all elements, including
metallic hardware and bone structures, necessary for long-term
reliability.

PURPOSE OF THE STUDY

To investigate how the length of TP screws and the presence
of crosslinks affect load distribution after surgical resection of
two vertebrae in the TLJ area.

METHODS

A biomechanical analysis was conducted to understand the
effectiveness of various stabilization options for bone and metallic
structural elements. The finite element analysis method was the
most suitable for this purpose. The rotational load was utilized as a
loading pattern to model the most challenging conditions.

A study by the laboratory of the biomechanics of the Syten-
ko Institute of Spine and Joint Pathology, National Academy of
Medical Sciences of Ukraine, Kharkiv, Ukraine, was designed to
develop a finite element (FE) model of a section of the thoraco-
lumbar spine. The model consisted of vertebrae Th9-Th11 and L2-
L5, with vertebrae Th12 and L1 were removed. The model also
included the metallic structural elements, vertebral body replace-
ment (VBR) implant (interbody cage), and TP fixation system. The
model was created to analyze the state of the TLJ region after
extensive decompressive-stabilizing surgery (Fig. 1 B) performed
for AOSpine C-type vertebral injuries (Fig. 1A). The FE model is
shown in Fig. 1C.

The FE model components include vertebral bodies Th9 (1),
Th10 (2), Th11 (3), L2 (4), L3 (5), L4 (6), L5 (7), lower endplate of
the Th11 (8), upper endplate of the L2 (9), TP screw entry point
into the vertebral arch of Th10 (10), Th11 (11), L2 (12), L3 (13),
screws installed in the bodies of Th10 (14), Th11 (15), L2 (16), L3
(17), crosslinks between Th10 and Th11 (18) and between L2 and
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paboTaHa MaTemMaTyecKas KOHEYHO-3IEMEHTHas MOZEeNb dparmeHTa
TPYAOMOACHAYHOTO OTAEeNa MO3BOHOYHMKA. Mogenb BK/IKYana no-
3BOHKM Th9-Th11, L2-L5, npu sTom no3soHKu Th12 v L1 6biam yaane-
Hbl, @ TAK}Ke 3/1EMEHTbI META/IZIMYECKUX KOHCTPYKLIMIA — MEXKTENOBYIO
onopy v cuctemy T dukcaumn. Mogenb ahpekTMBHO onucbiBana co-
cTosHMe obnactv MM nocne obWMPHON AEKOMNPECCUBHO-CTabUAN-
3upytoLLeit onepaumu (puc. 1B), BbINOHEHHOW NPU KOPPEKLMK TpaB-
MaTu4eckux nospexaeHuit Tuna C (puc. 1A). BHewHuid Bua, mogenu
nokasaH Ha puc. 1C.

[na apdeKTMBHOro aHanm3a Oblin BblOPaHbl Caeaytowme KoH-
TpONbHble ToukM (puc. 1B): Tena nossoHkos Th9 (1), Th10 (2), Th1l (3),
L2 (4), L3 (5), L4 (6), L5 (7), HWKHAA 3amMblKaTeibHas naacTuHa Tena Th1l
(8), BepxHaAs 3amblkaTeNbHas niacTuHa Tena L2 (9), 30Hbl Bxoga Tl BUH-
TaBAyrv Th10(10), Th11(11), L2 (12), L3 (13), BUHTbI B TeNax MO3BOHKOB
Th10 (14), Th11 (15), L2 (16), L3 (17), nonepeyHble cTaKKM mexay Th10
1M Th11 (18) v mexay L2 u L3 (19), TenosameLatolpmii umnnanr (20).

B xope uccnepoBaHusa bbiam cmogenupoBaHbl 4 BapuaHTa TIM
dvKcaLmMm ¢ MCnonb3oBaHMEM KOPOTKUX BUHTOB (MOHOKOPTMKA/IbHBbIX)
U A/IVIHHBIX BUHTOB, MPOXOAALLMX YEPE3 NEPELHIOI0 MOBEPXHOCTL Tea
NO3BOHKA (BMKOPTUKA/bHBIX), @ TaKXKeE C UCMO/Ib30BaHUEM [BYX Mome-
PEYHbIX CTAXKEK U 6e3 HUX. Mogenu ¢ pasnnyHbIMKU BapuaHTamu TN
dmMKcaLmm NoKasaHbl Ha puc. 2.

Mpy MoZenvpoBaHUM MaTepuas CYATANCA OAHOPOLHbIM U
M30TPOMHbIM. B KauecTBe KOHEYHOro anemeHTa bbin BbibpaH 10-y3-
JI0BOVi TETPA3Ap C KBAZPATUYHOM annpoKcumaumen. MexaHnyeckue
CBOVCTBA BMONOTMYECKMX TKaHel (KOPTUKaJbHOWM U rybuyaToit KocTy,
MEKMO3BOHOYHBIX AMCKOB) A1 MATEMATUYECKOrO MOZEINPOBAHMUA
6b121M BbIOPAHbI C Y4ETOM MMEIOLLMXCA B IMTEPAType AaHHbIX [18-21].
MaTtepuran 3NeMeHTOB 3HAONPOTE3a — TUTAH. MexaHU4YecKkue Xapak-
TEPUCTUKM WMCKYCCTBEHHBIX MaTepUanoB Oblan BbIOPaHbl Ha OCHOBe
TEXHWYECKOMN AnTepatypbl [22]. Ans aHanusa MCnonb30BasnCh Takue
XapaKTepuUCTUKM, Kak E — mogynb ynpyroctv (mogynb HOHra), v — Ko-
adduupmeHT MyaccoHa. [laHHble 0 MEXaHWUYECKUX XapaKTepPUCTMKaX
MaTepuanos npuseneHbl B Tabn. 1.

HanpsaEéHHOo-AedOpMMPOBaHHOE COCTOAHME MOZenel u3syda-
NI0Cb N0J, BO3AEWCTBUEM POTALIMOHHOIO HArpyKeHUs, A/1S Yero K no-
3BOHKY Th9 6bln npuaoxeH KpyTawmii momeHT 10 Hm [23]. Mogaenb

L3 (19), and vertebral body replacement(VBR) implant (20) as
shown in Fig. 1B.

Four different TP fixation configurations were studied. These
methods involved the use of short screws (monocortical) and
long screws (bicortical) that were inserted in the anterior cor-
tex of the of the vertebral body as well as with and without two
crosslinks. Fig. 2 shows the FE models for testing the different TP
fixation configurations.

It was assumed that all models were uniform and isotro-
pic during the modeling process. The type of element selected
for mesh was a quadratic 10-node tetrahedron element. The
mechanical properties of biological tissues, such as cortical and
cancellous bone and intervertebral discs, were selected based
on available literature data on simulation modeling [18-21]. The
endoprosthesis components are constructed from titanium. The
selection of synthetic materials was determined by data available
in technical publications [22]. Table 1 presents data on the me-
chanical characteristics of the materials tested, including Young's
modulus (E) and Poisson's ratio (v).

The study examined the stress-strain state of models when
subjected to rotational loading, with a 10 Nm torque applied to
the body of the Th9 vertebra [23]. The model was rigidly fixed
along the distal surface of the L5 vertebral disc. The finite ele-
ment method was used to analyze the stress-strain state of the
models. The Mises stress criterion was used to evaluate the stress
status of the models [24]. The modeling was performed using the
SolidWorks 2020 computer-aided design system (Dassault Sys-
témes Solid-Works Corp, Dassault Systémes, S. A. Vélizy, France).
The stress-strain state of the models was calculated using the
CosmosM software package [25].

The study was approved by the Ethics and Bioethics Com-
mission of the Romodanov Neurosurgery Institute National
Academy of Medical Sciences, Kyiv, Ukraine (Protocol Ne 4 dated
09.05.2018). All patients' informed consent was obtained for pro-
cessing their treatment results, and confidentiality and publica-
tion of generalized results were ensured.

Puc. 1 A — 3D-peKoHCMpPYKYUA KomnetomepHol momoepaguu nayueHma ¢ mpasmoti muna C obaacmu [T11. B— cocmosHue nocne dekomnpec-
cusHo-cmabunusupyrowe2o emewamesnscmsa. C —MamemMamuyecKkas KOHeYHO-31eMeHmMHaa Mooess hpaemeHma epyoonoACHUYHO20 omoena
NO3BOHOYHUKA U CXeMQa Pa3mMeweHUs KOHMPObHLIX MoYeK
Fig. 1 A — 3D reconstruction image of the thoracolumbar CT scan of a patient with AOSpine C-type vertebral injury in the TLJ region. B— 3D

reconstruction image of the postoperative CT scan of the thoracolumbar spine after decompression-stabilization surgery. C — Components of FE
model of the T9-L5 thoracolumbar segments

193



Nekhlopochyn OS et al Stabilization of the thoracolumbar junction

AVICENNA BULLETIN
Vol 26 * No 2 * 2024

6bln1a }KECTKO 3aKpenieHa BAO/Ib AMCTaIbHOM NMOBEPXHOCTM AMCKa LS.
M3yueHne HanpseHHO-4edOPMUPOBAHHOTO COCTOAHMA MoAenei
OCYLLLECTBAANOCH C MOMOLLBIO METOAa KOHEYHbIX 31emeHToB. Hanps-
XEHHOe COCTOAHWE MOoZeniei OLEHUBANOCh MO KPUTEPUIO HaMpsxKe-
HuWii doH Mu3eca [24]. MoaenvpoBaHve NPOBOAMAOCH C UCMO/b30Ba-
HMEM CUCTEMbI KOMMbloTepHOrO npoekTnpoBaHua SolidWorks 2020
(Dassault Systemes Solid-Works Corp, Dassault Systemes, S. A. Vélizy,
France). PacyéTbl HanpsaKEHHO-4edOPMUPOBAHHOTO COCTOAHUA MO-
Zlenei NpoBOAWAUCH C UCMONb30BaHNMEM UHTErPUPOBAHHOTO B Cpeay
nporpammHoro naketa CosmosM [25].

Ha npoBsegeHue uccnenoBaHusa noayyeHo paspelueHve Komuc-
CMM MO 3TUKe U B1O3TUKE MHCTUTYTa HEMPOXMPYPrUKM UM. akag,. A.M.
Pomoparnosa HAMH YkpawuHbl (npotokon Ne 4 ot 05.09.2018 r.). Bce
nauyeHTbl NPeaoCcTaBUAN MHGOPMMPOBAHHOE cornacke Ha 0bpaboT-
KY Pe3y/ibTaToB IeYeHUsA NPU YCI0BUM COBNOAEHMA KOHPUAEHLMANb-
HOCTM 1 NyBAMKaLMKM 060BLLEHHBIX Pe3ybTaToB.

PE3YNbTATbI

B mozenu ¢ KOpOTKUMM BUHTaMM 6e3 MomepeyHbIX CTAKEK Ha-
61104anUch yMepeHHble HanmpsxkeHusa (puc. 3). Hanpumep, Hanps-
eHua B no3soHKax Th9, Th10 un Th1l coctasnanu 4,8, 3,7 n 3,6 MMa
COOTBETCTBEHHO. B TO e Bpems, NOACHUYHbIE MO3BOHKMN MCMbITbIBaAU
60/1ee BbICOKYHO HArpysKy C YPOBHAMM HanpsykeHun gas L2, L3 n L4 B
4,6, 5,2 1 5,7 Mna cootBeTcBeHHO. OCO6EHHO BbICOKME HAMPANKEHNS
Habntoganucb B HUKHel Yactn Thll (12,8 MMMa) u BepxHeit yactn L2
(22,1 MMa), cooTBeTCTBYIOLME 30HAM KOHTAKTa 3aMbIKaTe/IbHbIX Na-
CTMH C MEXKTE/I0BOI OMOpPOiA. 30HbI BXOAA BUHTOB B MO3BOHKax Th10

Tabnuya 1 MexaHu4ecKue Xapakmepucmuku Mamepuaos,
UCNO/Bb308GHHbIX 8 NPOLECCE MOOENUPOBAHUA

KopTuKanbHasa KocTb

Mogynb ynpyroctu (E), Mna
Young modulus, E (MPa)

Puc. 2 Modenu ¢ pasnuyHbIMU 8apuaHma-
mu TIT ¢ukcayuu: A — Kopomkue 8UHMbI
6e3 nonepeyHbix cmsaxmek; B — OnuHHble
8UHMbI 6e3 nonepeyHbix cmsaxek; C — Ko-
POMKUE BUHMbI C NONEPEYHbIMU CMAMKA-
MU; D — 0nuHHble 8UHMGI C NONepeYHbIMU
CMAMKAMU

Fig. 2 FE Models with various TP fixation
options: A—short screws without crosslinks;
B —long screws without crosslinks; C—short
screws with crosslinks; D — long screws with
crosslinks

RESULTS

In the model with short screws without crosslinks, mod-
erate stresses were observed (see Fig. 3). In the Th9, Th10, and
Th11 vertebrae, the stress values were 4.8, 3.7, and 3.6 MPa,
respectively. However, the lumbar vertebrae experienced higher
stress levels, with stress values in L2, L3, and L4 of 4.6, 5.2, and
5.7 MPa, respectively. The regions with the highest stress were
the lower surface of the Th11l vertebral body (12.8 MPa) and the
upper surface of L2 (22.1 MPa), corresponding to the contact sur-
face in the vertebral endplates and the intervertebral support de-
vice. The stress values of the screw entry points into the T10 and
L3 vertebrae were 7.3 and 5.1 MPa, respectively, placing the high-
est stress on the distal fixed structures. On the other hand, the
corresponding regions in T11 and L2 showed lower stress values.
Regarding metallic structural elements, a significant difference in
stress values was recorded around TP screws in Th10 and Th1l
vertebral bodies — 64.0 and 64.1 MPa, respectively. At the same
time, stress values for TP screws around L2 and L3 vertebral bod-
ies were roughly three times lower — 24.3 and 23.1 MPa, respec-
tively. It is essential to mention that this pattern was characteris-
tic of the particular type of loading being studied. The maximum
stress value, 70 MPa, was recorded in the intervertebral support
device.

It was observed that the use of long bicortical screws with-
out crosslinks was associated with increased stress, as shown in
Fig. 4. In the vertebral bodies L2, L3, and L4, the maximum stress

Table 1 Young modulus and Poisson's ratio of each material

KoadpuumeHt MyaccoHa, v
Poisson's ratio, v

Cortical bone 10000 03
[ybyaTasn KocTb 450 0.2
Cancellous bone

XpAu cycrasa 10.5 0.49

Joint cartilage

Me’Kno3BOHKOBbIE AUCKM
Intervertebral discs

TuTaH BT-16

0.45

110000 0.3

Titanium alloy VT16
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A B C

1 L3 ucnbitbiBany Hanpsskeuua 7,3 1 5,1 MMa, onpeaenss Hanbonee
BbICOKYIO HarpysKy Ha AucTanbHble GUKCMPOBaHHbIE CTPYKTYpPbI, TOrAA
KaK cooTBeTcTBytoWMe pernoHbl B Thll u L2 npogemoHcTprposanu
60nee HU3KME 3HaUEHUA. YTO KacaeTca MeTaNIMYECKMX KOHCTPYKLWIA,
3HAYUTE/IbHOE PA3/INUME B XapPaKTEPUCTHKAX Harpysku Obl10 OTMEYEHO
Ha TM BuHTax — 64,0 1 64,1 MMNa B Tenax Th10 v Th11 n npumepHo B Tpn
pa3a meHbue — 24,3 n 23,1 MMNa gna suHTOB B L2 1 L3 cootBeTcTBEH-
Ho. CneyeT OTMETUTb, YTO AaHHbIN NaTTepH cneuuduyeH ToNbKO ANA
paccMaTpyBaeMOoro BUAA HarpyxeHua. MakcumanbHas Harpyska bbina
3aperucTpupoBaHa Ha MeXMNo3BOHO4HOI onope, focturas 70 MMa.
Mcnonb3oBaHue AMHHBIX BUKOPTUKANbHBIX BUHTOB 6e3 mone-
PEYHbIX CTAXEK NPUBENO K onpeaenéHHOMY YBEUYEHMWIO Hanpaxe-
HWit (puc. 4). Takum 0b6pa3om, Havbonee HarpyeHHbIMK BblIN Mo-
3BOHKM L2, L3 n L4 ¢ 3apernuctpupoBaHHbIMK 3HadeHnammn 4,8, 5,6 u
5,8 MMMa. TakxKe 0TMeYeHO He3HauYuTeNbHOE YBEANYEHME Harpy3K1 Ha
rpyAHble No3BOHKU. Hanbonee KPUTMUHBIM, MO HalleMy MHEHUIO, U
6rOMEXaHNYECKM HEDNATOMPUATHLIM ABAAETCA YBENUYEHUE Hanps-
KEHUA Ha 3aMbIKaTe/IbHbIX NAACTUHAX NO3BOHKOB, KOHTAKTUPYHOLLLMX
C MEeXTeNoBovi onopoi. MonyyeHHble B paccMaTpMBaemMoit Mogenu
3HayeHua coctasuamn 13,3 MIMa ona HUKHEN 3amblKaTenbHON nna-
CTvHbI Tena Thll n 22,5 MMNa — ana BepxHel Tena L2. B 1o e Bpems
Hab/110AaN0Ch YBENNYEHME HATPY3KM HA HOXKKM Ayr GUKCUPOBAHHbIX
NO3BOHKOB — TOYKM BXOZ,@ BUHTOB, C HAMOONBLIMMM 3HAYEHUAMU ANA
Th10 1 L2 B8 7,5 Ma v 6,4 MMNa cootBeTcTtBeHHO. Mcnonb3oBaHue 6u-
KOPTUKaNbHbIX BUHTOB XapaKTepU3yeTcA yBeAWYeHHOW Harpyskow u
Ha MeTaNIMYecKkne KOHCTPYKLMK. Tak, BUHTbI B Tenax Th10 n Thll ae-

364,33 Puc. 3 PacnpedeneHue HanpsieHul 8

moodenu 2py0onofscHU4YHo20 omaena
10 NO380HOYHUKA NOCAE pPe3eKuyuu no-
360HK08 Th12-L1 nod so3delicmsuem
spawamesnsHol Haepysku. Tl gukca-
YuA ¢ KOpOmKUMU suHmamu 6es no-
nepeyHslx cmsxeK: A —euo cnepedu, B
—8u0 cboky; C—sud c3adu; D—euHmsl

o

Fig. 3 Stress distribution in the
thoracolumbar  spine  model after
resection of Th12 and L1 vertebrae
under the influence of rotational load.
TP fixation with short screws without
crosslinks: A — anterior view; B — lateral
view, C— posterior view; D — screws

= N W b U1 OO

o

was observed with recorded stress values of 4.8, 5.6, and 5.8
MPa, respectively. There was also a slight increase in the stress
value in the thoracic vertebrae. The increase in stress in the con-
tact area between the vertebral endplates and the interbody
support device was deemed critical and unfavorable from a bio-
mechanical perspective. The stress values obtained in this model
for the lower endplate of the vertebral body Th1l and the up-
per endplate of the vertebral body of L2 were 13.3 MPa and 22.5
MPa, respectively. Additionally, the stress analysis of the area of
the screw entry into the pedicle of the arch of the fixed vertebrae
revealed an increase in the stress with the stress values recorded
for Th10 and L2 of 7.5 MPa and 6.4 MPa, respectively. The use
of bicortical screws results in increased stress on metallic struc-
tural elements. The maximum stress was observed around the
screws in vertebral bodies of Th10 and Th11, with stress values
of 67.3 and 66.3 MPa, respectively. However, the stress around
the screws installed in the lumbar vertebrae was significantly less.
The stress on the interbody device was also higher than in the
previous model, with the stress value reaching 73.5 MPa.

A TP fixation system that includes crosslinks and short
monocortical screws can help reduce stress in all components of
the model. As shown in Fig. 5, stress values decreased in verte-
bral bodies of the Th10 and Th11 to 3.5 and 3.3 MPa, respective-
ly. While in vertebral bodies of the L2, L3, and L4, stress values
decreased to 4.0, 4.7, and 5.5 MPa, respectively. The stress anal-

364,33 Puc. 4 PacnpedeneHue HanpsmeHul 8

modenu epydonoAacHU4YH020 omoena no-
10 380HOYHUKA NOC/e Pe3eKuyuU NO380HKO8
Th12-L1 nod 8o30elicmsuem 6pawia-
menbHoU Hazpy3Ku. Tl uKkcayus ¢ 0suH-
HbIMU BUKOPMUKA/bHLIMU 8UHMamu 6e3
nonepeyHbIx cmaxek: A — 8ud cnepedu;
B —8ud cboky; C—suo c3a0u, D —8uHMbI

O

Fig. 4 Stress distribution in the
thoracolumbar ~ spine  model  after
resection of Th12 and L1 vertebrae
under the influence of rotational load.
TP fixation with long bicortical screws
without crosslinks: A — anterior view; B —
lateral view; C— posterior view, D —screws

O = N W bk U1 O O
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A

MOHCTPUPOBA/IN MAKCUMAsIbHbIE 3HAYEeHWA A/19 BCEro IKCNepumeHTa
—67,3 1 66,3 Mla cooTBeTCTBEHHO. Harpy3Kka Ha BUHTbI, YCTAaHOBAEH-
Hbl€ B MOSCHWYHbBIX NO3BOHKaX, 6bl1a 3HAYMTENBbHO MeHblue. Harpyska
Ha MEeXMO3BOHOYHYH OMOpPY MO CPABHEHMIO C NPeablAyLLEN MOAENbIO

Mcnonb3osaHune cuctemsl Tl ctabunmusaumm, BrAOYAA mone-
PeYHble CTAXKM 1 KOPOTKME MOHOKOPTUKA/IbHbIE BUHTbI, YMEHbLUAeT
Hanps)eHns BO BCEX KOHTPO/bHbIX TOYKax (puc. 5). Hanpumep, Ha-
npseHus B no3BoHKax Th10 n Th1l cHusuamncs 4o 3,51 3,3 MMMa, a8
L2,L3un L4 no4,0,4,7 5,5 Mna cooTBeTCTBEHHO. 30HbI BXOAA BUHTOB
B No3BoHKax Th10 1 Th1l ucnbiTbiBanu Hanpsxerus 7,1 n 2,1 MMa.
MexkTenosaa onopa ucnbiTbiBana HanpaxeHue 60,0 MIMa, 4To 3HaYK-
TENIbHO HUXKeE, Yem B MoZiensx 6e3 nonepeyHbix cTaxek. Kpome Toro,
TN BMHTbI TaKXKe XapaKTepU30BaIUCb CHUMKEHHOW HArpy3Kon — Hau-
6onee HarpyxeHHble B Tesax Th10 1 Th1l nokasanu 3HaueHus 51,8 n
53,0 Mla cooTBETCTBEHHO.

Mcnonb3oBaHne ANMHHLIX BUHTOB C MOMEPEYHbIMU CTAXKKAMMU
He MOKAa3aso 3HAYUTE/IbHbIX BMOMEXaHMYECKUX MPEeUMyLLeCT8 npu
BPALLLATE/NIbHOM Harpy3Ke NO CPaBHEHWIO C UCMO/Ib30BaHMEM KOPOTKMX
BUMHTOB (pUC. 6). Tak, HANPAXEHWA KaK B rPYAHbIX, Tak U B MOACHUYHbIX
NMO3BOHKaX OblIM NPAKTUYECKM MAEHTUYHbI NpeaplayLein mogenm, B
TO BPems KaK 30Ha KOHTAKTa KOCTHOW TKaHM C MEXTEe/I0BO Onopoit
6blna HECKO/IbKO Bonee Harpy:KeHa. 3HayeHus 419 3aMblKaTeslbHbIX
nAacTuH no3soHkos Thll un L2 coctasmam 12,3 n 18,8 Mla cootseT-
CTBEHHO. 30Hbl BX0Aa BUHTOB B N03BOHKM Th10 1 Th1l mcnbitanu Ha-
npsxexua 7,2 n 3,6 Mra, Toraa Kak gna BuHToB L1 1 L2 3T1 3HaYeHnA
coctasuam 21,6 n 24,3 MMMa, 4To, B LLENOM, HEMHOTO BbiLLE, YEM NPU
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Puc. 5 PacnpedeneHue HanpseHul 8
moodenu epydonoAcHUYHo20 omoena no-
380HOYHUKA NOC/IE Pe3eKyuu NO3B8OHKO8
Th12-L1 nod so3delicmsuem spauiamerns-
Hol Haepy3Ku. TIT huKcayus ¢ KopomKuMu
BUHMAMU U NONEPEeYHbIMU CMAXKAMU: A —
8u0 cnepedu; B—sud cboky,; C—sud c3adu;
D —8uHmMbI

364,33

O —
(@]

Fig. 5 Stress (distribution in the
thoracolumbar spine model after resection
of Thi2 and L1 vertebrae under the
influence of rotational load. TP fixation with
short screws and crosslinks: A — anterior
view; B — lateral view; C — posterior view;
D —screws
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ysis of the area of the screw entry in vertebral bodies of the T10
and T11 showed stress values of 7.1 and 2.1 MPa, respectively.
Models with the interbody device and crosslinks showed a stress
value of 60.0 MPa, much lower than those without transverse re-
inforcements. Additionally, the TP screws experienced reduced
stress, with the maximum stress observed around screws in ver-
tebral bodies of the Th10 and Th11, with stress values of 51.8 and
53.0 MPa, respectively.

From a biomechanical standpoint, long screws with crosslinks
performed similarly to short screws under rotational loading stress
(Fig. 6). Thus, the stress values in the thoracic and lumbar verte-
brae were almost the same as in the previous model, with slight-
ly more stress on the contact area between the bone tissue and
the interbody support. Stress values for the T11 and L2 vertebral
endplates were 12.3 and 18.8 MPa, respectively. The stress analysis
of the area of the screw entry in vertebral bodies of the T10 and
T11 showed stress values of 7.2 and 3.6 MPa, respectively. At the
same time, stress values in the area of screws in vertebral bodies
of the L1 and L2 were 21.6 and 24.3 MPa, respectively. The values
were slightly higher than when using monocortical screws. Of the
structural elements, the maximum stress was recorded in the area
around TP screws in vertebral bodies of the Th10 and Th11, with
stress values of 63.6 and 58.3 MPa, respectively.

A comparative analysis was conducted on various models,
with the following outcomes:

364,33 Puc. 6 PacnpedeneHue HanpaxeHul 8

Mooenu 2pyo0onoscHUYHo20 omaoend no-
10 380HOYHUKA NOC/e Pe3eKuuu NO360HKO8
Th12-L1 nod so3delicmeuem spauiamerb-
Hol Haepysku. Tl ukcayua ¢ ONUHHLIMU
BUHMAMU U NONEPEYHbIMU CIMAXKAMU: A —
8u0 cnepedu; B —sud cboky; C—eud c3adu;
D —suHmel

o

Fig. 6 Stressdistributionin thethoracolumbar
spine model after resection of Th12 and L1
vertebrae under the influence of rotational
load. TP fixation with long screws and
crosslinks: A—anterior view; B — lateral view;
C— posterior view,; D — screws
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MCMONb30BaHNM MOHOKOPTMKA/IbHBIX BUHTOB. HanpsKeHus B meTtan-
JIMYECKUX KOHCTPYKLMAX Ha Hanbosee HarpykeHHbIx Tl BUHTax B no-
3B0HKax Th10 1 Th11 coctasuam 63,6 1 58,3 MMa cooTBETCTBEHHO.

CpaBHWTENIbHbIV aHANN3 MOLENEN NOKA3bIBAET CeaytoLLee:

¢ Mpu nepexose OT KOPOTKMX BUHTOB 63 NOMepeyHbIX CTAXEK
K O/IMHHbIM BMHTam 6e3 nomnepeyHbIX CTAXKEK NPU MOAEIMPOBAHWU
BPALLATE/IbHOM HarpysKu, HaNpAXKeHWUA B MO3BOHKAX YBENNYMBAIOTCA
B cpegHem Ha 0,2-0,4 MNa. Hanpumep, HanpsxeHue B Th10 ysenu-
umsaetca ¢ 3,7 5o 3,9 MMa, a 8 Th1l ¢ 3,6 no 4,1 MMa. HanpsaxeHua
B META/IZIMYECKMX KOHCTPYKLIMAX YBENNYMBAIOTCA 60/1€€ 3HAUMTENBHO,
npumepHo Ha 3 Mla.

e [lobaBneHe NonepeyHbIX CTAXKEK K KOPOTKMM BUHTaM CHUXaA-
€T HanpAXXeHusa B cpesHemM Ha 2-4 MIa no cpaBHEHWIO C KOPOTKUMM
BMHTAMKM 6e3 nonepeyHbIX CTAKEK. Takum 0bpasom, HanpsaKeHue B
Th10 cHuskaetea ¢ 3,7 go 3,5 MMa, a 8 Th1l ¢ 3,6 go 3,3 MMa. B me-
TaIIMYECKMX KOHCTPYKLMAX CHUMKEHME HanpsaxKeHuit ewwe bonee 3a-
MeTHO, Ha yposHe 4,0-5,0 MMMa.

* /lcnonb3oBaHMe ANMHHBIX BUHTOB C NOMEPEYHbIMM CTAXKKAMMU
He [LeMOHCTPUPYET 3HAUWUTE/IbHBIX MPEUMYLLECTB MO CPABHEHWUIO C
KOPOTKMMM BUHTaMM C MONepPeYHbIMM CTAXKKaMK. Hanpumep, Hanps-
*eHue B Th10 ocTaeTca NpUMepHO Ha TOM Ke yposHe (3,5 MMMa), B
TO BpeMA Kak Ha BONbLUMHCTBE KOHTPO/IbHbIX TOYEK perucTpupyeTcs
onpesenéHHoe yBEIMYEHME HaNPsAKeHWs, YTo bosee 3aMeTHO Mpwu
aHa/M3e 3HAYEeHW, 3apPerucTPMpPOBaAHHbIX Ha METAIMYECKUX KOH-
CTPYKLMAX.

[eTanbHble pesynsTaTbl NPOBEAEHHOTO MaTEMATUYECKOrO aHa-
NIn3a NpeacTaBeHbl B Taba. 2.

e When simulating a rotational load, using long screws with-
out crosslinks instead of short screws without crosslinks causes
an average increase of 0.2-0.4 MPa in the stresses in the verte-
brae. Thus, the stress in the Th10 and the Th11 vertebral bodies
increases from 3.7 to 3.9 MPa and 3.6 to 4.1 MPa, respectively.
The stresses in metallic structural elements increased significant-
ly by about 3 MPa.

¢ Adding crosslinks to short screws reduces stresses by an
average of 2-4 MPa compared to short screws without crosslinks.
Thus, the stress in Th10 and Th1l vertebral bodies decreases
from 3.7 to 3.5 MPa and 3.6 to 3.3 MPa, respectively. In metallic
structural elements, the stress reduction is even more significant
at 4.0-5.0 MPa.

e The use of long screws with crosslinks does not provide
significant advantages over short screws with crosslinks. Thus,
the stress in the vertebral body of Th10 remains approximately at
the same level, with a stress value of 3.5 MPa. At the same time,
stress increases are recorded at most components, which is more
noticeable in metallic structural elements.

Additional information on the mathematical analysis can be
found in Table 2.

DiscussION

Biomechanical studies are a crucial aspect of understand-
ing the anatomy, function, and strength of the human skeleton.
When studying the biomechanics of the spine, researchers can

Tabnuya 2 3HaueHus HanpaxeHul 8 Modensx hpaemeHma 2pyo0onosCHUYHO20 0MAesa NO3BOHOYHUKA NOC/e pe3eKkyuu no3soHKos Th12-L1 npu
pasnu4HsIx sapuaHmax T pukcayuu nod so3delicmauem spawamensHol Ha2py3Ku

Ne O6nactb

1 Teno nossoHka Th9

2 Teno nossoHka Th10

3 Teno nossoHka Th1l

4 Teno no3BoHKa L2

5 a Teno no3BoHKa L3

6 é Teno no3soHKa L4
[

7 % Teno nossoHKa L5
I

8 'g HWKHAA YacTb Tena No3BoHKa Th1l

9 > BepxHAA yacTb Tena No3BOHKa L2

10 30Ha BXoZa BUHTOB B Ayry no3soHKa Th10

11 30Ha BXoAa BUHTOB B Ayry No3BoHKa Th1l

12 30Ha BXoAa BUHTOB B Ayry NO3BOHKa L2

13 30Ha BXoAa BMHTOB B Ayry N03BOHKa L3

14 = BuHTbI B Tesie no3BoHKa Th10

15 % BWHTbI B Tene nossoHka Thll
>

16 = BWHTbI B Tenie N03BOHKa L2
Q

17 é BWHTbI B Tene no3BoHKa L3

18 g MonepeuHble cTAXKM mexay Th10 n Th1l

19 E MonepeyHble CTAXKM L2 n L3
=

20 MexTenosasa onopa

[pumeyanue: KB — KopoTkMe BUHTbI; [1B — AIMHHbIE BUHTbI

Hanpsa:xexue, MlMa

be3 nonepeyHbIX CTAXKEK C nonepeyHbIMM CTAXKKaMU

KB Jil:) KB it}
4,8 4,8 4,8 4,8
3,7 3,9 3,5 3,5
3,6 4,1 3,3 3,7
4,6 4,8 4,0 4,3
5,2 5,6 4,7 4,7
5,7 5,8 5,5 5,6
4,6 4,7 43 4,5
12,8 13,3 12,0 12,3
22,1 22,5 18,3 18,8
7,3 7,5 7,1 7,2
3,7 5,3 2,1 3,6
4,7 6,4 4,1 53
5,1 4,6 4,1 3,5
64,0 67,3 51,8 63,6
64,1 66,3 53,0 58,3
24,3 23,5 20,1 21,6
23,1 25,8 21,4 24,3

- - 14,3 14,5

- - 14,8 15,6
70,0 73,5 60,0 64,0
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Table 2 Rotational stress in thoracolumbar spine models following Th12 vertebrae resection with different variants of TP fixation

No. Area
1 Th9 vertebral body
2 Th10 vertebral body
3 Th11 vertebral body
4 L2 vertebral body
5 L3 vertebral body
6 % L4 vertebral body
7 % L5 vertebral body
8 é The lower endplate of theTh11 vertebral body
9 The upper endplate of the L2 vertebral body
10 Screw entry area into the Th10 vertebral arch
11 Screw entry area into the Th11 vertebral arch
12 Screw entry area into the L2 vertebral arch
13 Screw entry area into the L3 vertebral arch
14 Screws in the Th10 vertebral body
15 o Screws in the Th11 vertebral body
16 § Screws in the L2 vertebral body
17 g Screws in the L3 vertebral body
18 § Crosslinks between the screws in the
© Th10 and Th11 vertebral bodies
19 § Crosslinks between the screws in the
L2 and L3 vertebral bodies
20 Interbody support

Stress, MPa

Model without crosslinks Model with crosslinks

ss LS ss LS

4.8 43 4.8 43
3.7 3.9 3.5 3.5
3.6 41 33 3.7
46 43 4.0 43
5.2 5.6 4.7 4.7
5.7 5.8 5.5 5.6
4.6 4.7 43 45
12.8 13.3 12.0 12.3
221 22.5 18.3 18.8
7.3 7.5 7.1 7.2
3.7 5.3 2.1 3.6
4.7 6.4 41 5.3
5.1 46 4.1 3.5
64.0 67.3 51.8 63.6
64.1 66.3 53.0 58.3
243 23.5 20.1 216
23.1 25.8 21.4 24.3

_ - 14.3 14.5

- - 14.8 15.6
70.0 735 60.0 64.0

Note: abbreviation SS denotes short screws; whereas abbreviation LS denotes long screws

OBCYXAEHUE

BromexaHUYecKkue uccnenoBaHusA ABNAIOTCA HEOTbEMIEMOW U
HEeobXOAMMOW YacTbio M3yYeHUs aHAaTOMUYECKMX, GYHKLMOHAIbHbIX
1 NPOYHOCTHbIX CBOMCTB 31EMEHTOB YeNoBeYecKoro ckeseta. Uccne-
[10BaHMA BOMEXaHMKM NO3BOHOUYHMKA NO3BO/IAIOT NOHATb HOPMaslb-
HOE COCTOAHME U XapPaKTEPUCTUKM PA3/IMYHbIX 3/1EMEHTOB NMO3BOHOY-
HO-ZBMraTe/IbHOrO CerMeHTa, CTeNeHb HapPyLWEHMA B aHaTOMUYECKMUX
CTPYKTYPaXx M MX GYHKLMIA, USMEHEHWS B CErMEHTaX, BO3SHUKAIOLWWX B
pesynbTaTe TPaBMATUYECKOrO BO3AEMCTBMA, 0COBEHHOCTM 3amella-
IOLLMX 31EMEHTOB, a TaK»Ke 0D0CHOBLIBAIOT MPUMEHEHMWE Pa3NINYHbIX
METOZ0B IeYEHMA U MMNIAHTUPYEMbIX MaTepranos [26]. Mpu Bbibo-
pe ONTUManbHbIX KOHCTPYKLMIA, METOLOB GUKCALMM M TEXHWUK CMOH-
AMNoAesa 3TW UCCNeaoBaHMA MOrYT BbiTb GyHAAMEHTaNbHBIMK ANS
paspeLeHns CNOpPHbIX BOMPOCOB, BO3HMKAIOLWMX KaK B Hay4YHbIX WC-
CNeloBaHMAX, TaK U B KNMHUYECKOM NPaKTUKE CMIMHANbHOW XMPYPriu,
ocobeHHo B Hanbosee ya3BumMoi 06nacT no3BoHouYHMKa — MM [27].

B HacTosLlee BpeMs MUCNOMb3yeTcs LUMPOKUIA CNEKTP bruomexa-
HUYECKMX UCCNen0BaHUIA, Cpeay KOTOPbIX MOXKHO BblAEIUTb IKCNepu-
MEHTa/IbHble BMOMEXaHMYECKME WUCCNeL0BaHMA Ha aHAaTOMMUYECKMX
06pasuax yesoBeka U NabopaTopHbIX KMUBOTHbIX, BKAOYAA UMMNAH-
TaLMI0 NPOTE30B TeNa NO3BOHKA U AMCKa [28]. Bcé value 3Tv meToapl
3ameHAloTCA 60/1ee COBPeMEHHbIMM METOZAMM, He TPEBYHOLLMMM IKC-
NepUMEHTOB Ha KMBOTHbIX MM aHAaTOMMYECKMUX 0bpasuiax [29].

K Takum oTHOCATCA GMomexaHWYeckue wmccnefoBaHua Gusm-
YECKMX Mogenen, usyyeHne BUOMEXaHUYECKMX CBOWCTB MO3BOHOY-
HO-ZIBUraTe/IbHbIX CETMEHTOB MOC/E YCTAHOBKM METANIOKOHCTPYKLMIA
C NpUMeHeHnem cTepeodoTorpaMMETPUM Ha OCHOBE PaaMorpamm
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gain insights into the normal state and characteristics of various
components of the spinal motion segment and the degree of dis-
ruption in anatomical structures and their functions. These stud-
ies also help to identify changes in segments caused by traumatic
effects and features of replacement elements, and they can be
used to choose appropriate treatment methods and implanted
materials [26]. By employing optimal designs, fixation methods,
and spinal fusion techniques, these studies can help resolve con-
troversial issues that arise in both scientific research and clinical
practice of spinal surgery, especially in vulnerable areas of the
spine, specifically TLJ [27].

Although a wide range of biomechanical studies is currently
used, among which are experimental biomechanical studies on
anatomical samples of humans and laboratory animals, including
implantation of vertebral bodies and prosthetic disc replacement
[28], contemporary methods not requiring experiments on ani-
mals or anatomical specimens are largely supplanting them [29].

These include biomechanical studies of physical models and
the biomechanical properties of spinal motion segments after
installing metallic structures using stereophotogrammetry based
on patient radiograms. Recently, a focus has been on analyzing
biomechanical parameters through three-dimensional recon-
struction on computed tomography [30]. The most frequently
used method is mathematical modeling, particularly the finite el-
ement method (FEM). The finite element method is a choice for
mathematical modeling. Research on the biomechanical features
of the spine through the finite element method commenced in
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nauueHToB. B nocneaHue rogbl yaenseTcs BHUMaHWE U3y4yeHnto bmo-
MeXaHUYeCKMX NOKasaTesel C UCNONb30BAHNEM TPEXMEPHOW PEKOH-
CTPYKUMM Ha KoMMbloTepHoi Tomorpadum [30]. MeTog matematu-
YECKOTO MOZE/IMPOBAHMA B MOC/NeHee BPeMsA CTan Hambonee 4acTo
NPUMEHAEMbIM, U MHTEPEC K 3STOMY METOAY UCCNeL0BaHMA PACcTET BO
BCEM Mupe. OLHMM 13 BapUaHTOB MaTEMATUYECKOTO MOAENNPOBAHMA
AB/IAETCA METOA, KOHEYHbIX 3/1IEMEHTOB. JKCMNEepPUMEHTa/IbHbIE UCC/e-
[0BaHMA BYOMEXaHNYECKMX XapaKTEPUCTMK NO3BOHOYHMKA METOLOM
KOHeYHbIX 3/1eMeHTOB Hayanunch B8 1973 roay. B nocnenytowme rogbl
3TOT METOZ, LWMPOKO UCMOb30BANICA NPY U3yYEHUM NOACHUYHOTO OT-
[ena Nno3BOHOYHWKA, APYTMX YacTel OnopHO-ABUraTe/IbHOro annapa-
Ta W U3yYEHMMU NMPOYHOCTHBIX CBOMCTB MMMIAHTaTOB [31].

B TO Xe Bpems, cneayet OTMETUTb, YTO, HECMOTPA Ha KaKyLLm-
€cA NPeMMYLLEeCTBa, METOA, KOHEYHbIX 9/1EMEHTOB MMEET onpeséneH-
Hble OrpaHMYyeHusa. ITO 0COBEHHO aKTya/lbHO MPU aHanu3e Mo3Bo-
HOYHMKa, CTPYKTYpa KOTOPOrO CI0XHA Kak C MOPdONOrnyecKkom, Tak
N ¢ GYHKUMOHANbHOM TOYKM 3peHus. Mo cyTW, aHanu3 METOAO0M Ko-
HeYHbIX 3/1IEMEHTOB BCEraa BK/OYaeT B cebs onpeaenéHHyto cTeneHb
anpPOKCMMaLMU U YNPOLLEHMA, MOCKONbKY HEBO3MOMHO [ETasbHO
BOCCO34aTb BCE 3/1IeMEHTbI CBA30YHOrO anmnapaTta MO3BOHOYHMKA W
paccumnTaTh BAMAHME BCEX MbILEYHbIX CTPYKTYP, HECMOTPSA Ha 3Hauu-
TeNbHble AOCTUKEHMA B HayKe U TexHonorun [32]. Kpome Toro, 66110
MOKa3aHo, YTO YpesMepHasa AeTann3aUnua KOHEYHO-3/1EMEHTHBIX MO-
[lenei 3HaYUTENIbHO YCIOXKHAET BbIABNEHWUE BUOMEXaHUYECKUX pa3-
NINYNIA, aHANM3 KOTOPbIX GAKTUYECKU M ABASETCA OCHOBHOM 3ajayeit
MOZLENMPOBAHUA.

YKazaHHble 0COBEHHOCTM MPUBOAAT K TOMY, YTO MpPU CpaBHe-
HWM PEe3yNbTaToB C AAaHHbIMU ApPYrvMX UCCnefoBaTenei, Kotopble,
04eBWAHO, MCMO/Ib30BaIN CBOM COOCTBEHHbIE MOAENN A/1A aHaNW3a,
o6y K/AeHWE CKopee KAacaeTcs CPaBHEHWS MATTEPHOB pacrpeaeneHus
HaNPSAXEHUN, YeM CPAaBHEHMSA YMCIIOBbIX NOKA3aTeNel Kak TaKoBbIX.
AHanM3 MTepaTypbl AEMOHCTPUPYET, YTO BpallaTesbHas Harpyska
OTHOCUTE/IBHO Masio M3y4YeHa B OTHOLIEHWUWM CTabWUAM3MPOBAHHOO
MO3BOHOYHMKA. ITOT GaKT, NO-BUAUMOMY, CBA3AH C NPEANONOKEHN-
em, 4To Ntoban KayecTBeHHO NpPoBeAEHHaA AEKOMMNPECCMBHO-CTabK-
NM3npyloWwan onepauusa nogpasymesaeTr GOpmMMpOBaHME BTOPUYHO
CTabWIbHOTO CMOHAMIOAE3a, B KOHEYHOM UTOTE HECYLLLETO OCHOBHYHO
Harpysky [33, 34]. [lo 3Toro MomeHTa npeanosiaraeTca HolweHne Kop-
ceTa WM UCMOoNb30BaHME APYrMX METOA0B MMMOOUAM3aLmMK. Tem He
MeHee, [N BCECTOPOHHEN OUEHKU 3DGEKTUBHOCTM CTabunmsaumm
C MCMONb30BaHMEM Pa3NNYHbIX BapuaHTOB Tl GUKcaLMM Mbl CYUTa-
M uenecoobpasHbiM NPOaHAZIM3MPOBaTh BPALLATENbHYIO HarpysKy.
Hawwm faHHbIE B LEOM COMMacyroTCA C pe3yabTaTamu Apyrux uccie-
fosateneil. OTMeyYaeTcs, YTo BpalLaTe/ibHble Harpy3ku Bbi3biBatoT
00pa3oBaHNe MaAKCMMabHOMO HAMPAXKEHMA Ha 3NEeMEHTax Ten03a-
MELLAOLLMX KOHCTPYKLMIM U KOCTHBIX CTPYKTYPaX, KOHTAaKTUPYIOLLMX C
Helt [35]. 9ToT dhaKT 06BACHAET NPO/ANC MEKTENOBOW OMOPbI B TENa
MO3BOHKOB, CMEKHbIX C PE3eLMPOBAHHbIM, U MMEET 3HAYUTENbHOE
KAMHUYecKoe 3HayeHue. OYeBUAHO, YTO B HEKOTOPbIX Cy4asX Hey-
Java cTabunusauum nocne onepauym C yaaneHMem TpaBmaTUYecKu
pa3pyLUEHHbIX KaK 3a4HMX, TaK U NepesHUX ONopHbIX CTONBOB NO3BO-
HOYHMKA ODBACHAETCA YCTAHOBKOW MEXKTENIOBOIO MMMNAAHTATA, ONK-
PaIOLLEroca Ha cierka NOBPEXAEHHYH KOHLEBYIO MIACTUHY, Hanpu-
Mmep, B cnyyasx Tpasm L1:A4 (Th12:A1).

B 10 Xe Bpems, HalLM NpeablayLume UCcCef0BaHUA NMOKa3bIBatoT,
4TO MO CPABHEHMIO C pPe3eKLMeN OLHOTO MO3BOHKA, ABYXYPOBHEBAA
KOPMIKTOMMA HE UMEET KPUTUYECKUX BUOMEXaHUYECKMX HeJocTaT-
KOB [36]. 3HauMTeNbHOE YBENWUYEHWE HATPY3KM OTMEYAETCA TOJIbKO Ha
BuHTax Th10 n Th1l, n MX NMKOBbIE MOKA3aTENM HArPy3KM HAX0AATCA
B NpeAenax pacuéTHON MexaHWYecKoi NPoYHOCTU. OYeBUAHO, Takue
[aHHbIe MOTYT NMOB/IUATb Ha 0DLLME TaKTUKY M CTPATErnio XMpypruye-

1973. In the following years, this technique became popular for
examining the lumbar spine and other areas of the musculoskele-
tal system and evaluating implant durability [31].

However, this method has limitations, especially when
analyzing a complex structure like the spine. Essentially, finite
element analysis involves some level of approximation and sim-
plification because it is not feasible to accurately model every
element of the spine's ligamentous structure and assess the in-
fluence of all muscle structures, even with advancements in sci-
ence and technology [32]. Moreover, research has indicated that
excessive detail in finite element models significantly complicates
the identification of biomechanical differences, the analysis of
which is, in fact, the main objective of modeling.

These features often result in the discussion focusing more
on comparing stress distribution patterns rather than numerical
indicators when comparing the results to those of researchers
who used their models for analysis. A literature review reveals
that rotational loading has been underexplored in the context of
the stabilized spine. Appropriately performed decompression-sta-
bilization surgery outcomes are expected to involve stable spinal
fusion formation, which ultimately bears the main load [33, 34].
Until this point, it is expected to wear an orthopedic corset or use
other immobilization methods. Nonetheless, for a comprehen-
sive assessment of the effectiveness of stabilization through dif-
ferent methods of TP fixation, we deemed it necessary to exam-
ine the rotational load. Our data align closely with findings from
other researchers. Rotational loads cause maximum stress on the
contact area between vertebral body replacement (VBR) implant
elements and bone structures [35]. This fact explains the clinically
significant prolapse of the interbody support into the vertebral
bodies adjacent to the resected one. Thus, the reason for the un-
successful stabilization after surgery involving the removal of se-
verely damaged posterior and anterior columns of the spine can
be explained by the installation of an interbody implant resting
on a slightly damaged end plate, for example, in cases of L1:A4
injuries (Th12:A1).

Our previous studies show that a two-level corpectomy
does not have critical biomechanical disadvantages compared
with resection of a single vertebra [36]. A substantial increase in
stress is observed only in the area of screws in the vertebral bod-
ies of Th10 and Th11l. However, their maximum stress peak values
are still within the range of the calculated mechanical strength.
These data can affect the general tactics and strategy for surgical
correction of traumatic injuries in the TLJ area but require further
comprehensive analysis.

CONCLUSION

The effectiveness of different methods of spinal fixation was
evaluated using a spinal model. The focus was evaluating how
the load is distributed on different spinal motion segments and
metallic structural elements. The research showed that models
with short and long screws, with or without crosslinks, had dif-
ferent stress distributions. Short screws without crosslinks pro-
duced moderate stress, with noticeable peaks in some areas. On
the other hand, long screws without crosslinks caused a slight in-
crease in overall stress, especially in the screw entry point areas.
The use of crosslinks serving as effective transverse reinforce-
ments, regardless of screw length, significantly reduced the stress
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CKOW KOpPPEeKLMM TpaBMaTUUECKMX NospeKaeHni B 3oHe [N, Ho Tpe-
OytoT fabHEeWLLIEro BCECTOPOHHETO aHaNW3a.

3AKNIOYEHUE

MpoBeseHa oueHKa GuomexaHWueckoi 3ddEeKTUBHOCTU pas-
JINYHBIX METOA0B QUKCALLMKU C UCMONb30BAHMEM MOLENN NO3BOHOY-
HWKa, NPU 3TOM OCHOBHOE BHWMAaHWe YAEeNAN0Ch PACnpeseseHunto
HarpyKeHMsa Ha PasNnYHble 3/1EMEeHTbl 334eMCTBOBAHHbIX MO3BOHOY-
HO-ZIBUTraTe/IbHbIX CETMEHTOB ¥ META/LIOKOHCTPYKLMW. YCTAaHOB/IEHO,
YTO MOZENU, KaK C KOPOTKMMM, TaK U C AJIMHHBIMU BUHTAMMU B KOM-
6MHaLMK C NONEPEYHbIMM CTANKKAMU MO0 63 HUX, AEMOHCTPUPYIOT
onpeaenéHHble pasinyma B pacnpeseneHuna HanpaxeHun. Kopotkue
BUHTbI 63 NONepeyHbIX CTAKEK ONPeAeNsaoT yMepeHHbIe YPOBHM Ha-
NPAXKEHMI C 3aMETHBIMM NMUKAMM B ONPeAenEHHbIX yyacTKax. B To e
BPEMSA, A/IMHHbIE BUHTbI 6€3 NoMnepeyHbIX CTAXKEK B3bIBAOT HE3HAUU-
TeNbHOEe yBennyeHne obLLEero HanpAXKeHUA, 0CO6EHHO B CamMMX BUH-
Tax. BK/loYEHWe nonepeyHbIX CTANKEK, HE3aBUCHMO OT AJ/INHbI BUHTA,
3HAUMTENIbHO CHUXKAET HAMpPAXKEHWE MO BCEM MOAENM, MOAYEPKMBAA
6MOMEXaHMYeCKoe MPEMMYLLECTBO 3TOM KOHOWUIypauuu B yMeHb-
LUEHUWN HanpsAXeHMA B MO3BOHKAX M METaIMYECKMUX KOHCTPYKLMAX.
MonyyeHHble pe3ynbTaTbl AEMOHCTPUPYIOT creundury buomexaHuKm
CTabMAN3MPOBAHHOMO NO3BOHOYHMKA, MPELOCTAB/IAA BaXKHbIE CBELe-
HUA 48 ONTUMMU3ALMKU XMPYPTUYECKUX MOAXOA0B C Lie/blo MoBbiLle-
HWS CTabUNBHOCTM U CHUXKEHWUA MEXAHUYECKOTO HaMpPAKeHMA.

throughout the model. This highlighted the biomechanical advan-
tage of transverse reinforcements in reducing stress in the verte-
bral bony and metallic structures. The results provide essential in-
formation for improving surgical approaches to enhance stability
and decrease mechanical stress in the stabilized spine.
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«XVPYPTUYECKAS ®OPMY/AA» KOPOHAPHOI'O IYHTNIPOBAHNA: HOBBIE
BO3MOKHOCTI A51 KOMIIBIOTEPHOU OBPABOTKI AAHHBIX 11
INEPCOHAM3NPOBAHHOM OUEHKU PE3YAbTATOB AEYEHNSI

O.A. MAXAYEB", M.H. ACKAAVMHOB!, I'M. ABYCOB'?, P.I. UBPATTIMOB?, 3.T. AMGMPOBA', K.J1. ABAY/1AEB!

1 Aarecranckmit LIEHTP KapAMOAOTUN U cepaedHo-cocyauctoi xupyprun um. A.O. Maxauesa, Maxaukaaa, Poccuitckas Pegeparys

2 Kadeapa xapanoaornm u cepaedHoO-COCyAUCTON XUPYPTUN C AaDOpaTOpueil Xupyprudeckoil TeXHUKY, VIHCTUTYT AONOAHUTEABHOTO MPOodeccuoHaabHOTO
oOpasosanns, JlarecTaHCKII rOCyapCTBeHHBIN MeAUITMHCKII yHuBepcuTeT, Maxaukaaa, Poccuiickas Peaeparius

CTpemneHne KapAMOXMPYProB K MOMHOM peBackynapusaumnm muokapga (PM), aedbvumut KoHAYUTOB NPUBEAM K MOABAEHWIO PAa3NNYHbIX BaPUAHTOB
CEKBEHLMANbHOMO M KOMMO3WUTHOTO KOPOHAPHOTO WyHTUpoBaHwMA (KLL), 4To Bbi3biBaeT HEOBXOAMMOCTb YHUOUKALMM 0603HAYEHUA PA3NYHDIX ero
XMPYPrUYECcKUX OMLMIA MO KaX40MY NaLMEHTY, @ TakkKe pa3paboTkv Noaxoaa K cucTemaTtmsaumm sapuanTos KLL.

Lienb: paspabotka metoga 419 GOpMUPOBaHUA «xupyprudeckoit popmynbi» KLU 1 oueHKa pesynbTaToB €€ MCMo/b30BaHUA A8 CUCTEMATUKU Bapu-
aHTOB Npamoli PM.

Martepuan u metogpbl: ¢ aHeapa 2020 no aekabpb 2023 roga B [larecTaHCKOM LEHTPE KapAMONorUn v cepheqHo-coCcyaucToin xmpyprm um. A.O.
MaxaueBa BbINnosHeHO 452 onepaLymn M30MPOBaHHOTO MaMMapO-a0PTOKOPOHAPHOTO WyHTMpoBaHuA (MAKLL) c ncnonb3oBaHMem ABYX U TPEX LYH-
ToB (LU). Onepaumu Ha cokpalatowemes cepaue (off-pump) 6b1am BbinonHeHbl 315 60bHBIM, B YCI0BUAX UCKYCCTBEHHOTO KpoBoObpalleHua — 137
naumeHTam. MHAEKC peBacKynapmsaumm Mmokapaa coctasun — 3,5. Y Bcex 60/1bHbIX NPoBeAEHO 0603HaYeHNe XMpypruyecknx BapuaHtos MAKLL ¢
MCNoNb30BaHMEM COKPALLEHHOTO HAa3BaHUA KaxKA0ro KOHAyUTa U KOPOHAPHbIX apTepuit. Mocne 3aBepLueHns NocieoBaTeIbHOro 0603HaYeHMA Beex
KOMMOHEHTOB OnepaLum, co3faHa «xupyprudeckas Gopmyna» AnA KaXX40ro BapuaHTa xmupyprudeckoi PM.

Pe3ynbratbl: rocnuTanbHas 1€TaNbHOCTb CPEAY NALMEHTOB AAHHOW rpynMbl OTCYTCTBOBaNA. YacToTa AncdyHKUmMM LU no AaHHBIM MHTpPaonepaLMoHHO-
ro KoHTpons coctasuna 0,4%. [na Bcex BapuaHTOB onepaLuid, BbINOAHEHHbIX 452 60/1bHbIM, CO3aaHbl 32 «xupypruyeckue Gopmynbi».

3akntoyeHne: BHEAPEHUE B KapAMOXMPYPIUYecKMe CTaLMOHapbl 3anncy onepauyii B BUAE «XMpyprudeckux Gopmyn» obneryut cuctemaTtmsaumio v
Knaccudukaumio BapmnarTos KLL.

KntoueBble cnosa: uwemuyeckas 60ne3Hb cepdya, aopmMoKOPOHAPHOe WyHMUPOBAHUE, CEKBEHUUAMbHOE KOPOHAPHOE WYHMUPOBAHUE, KOHOyUm.

Ana yntuposaHua: Maxaues OA, AckaguHoB MH, Abycos M, WUbparumos PI, Anbuposa 3I, A6aynaes KM. «Xupypruyeckas ¢opmyna» KOpoHapHOro
LUYHTUPOBAHWA: HOBbIE BO3MOMKHOCTM A/ KOMMbIOTEPHOW 06PabOTKM [aHHBIX U NEPCOHAAU3MPOBAHHOM OLEHKW PE3Y/IbTATOB IeYeHus. BecmHuK ABUYEHH®bI.
2024;26(2):203-13. https://doi.org/10.25005/2074-0581-2024-26-2-203-213

“SURGICAL FORMULA” FOR CORONARY BYPASS: NEW OPPORTUNITIES
FOR COMPUTER DATA PROCESSING AND PERSONALIZED ASSESSMENT OF
TREATMENT RESULTS

O.A. MAKHACHEV"?, M.N. ASKADINOV!, G.M. ABUSOV"? R.G. IBRAGIMOV', Z.G. DIBIROVA', K.I. ABDULAEV"

1 A.O0. Makhachev Center for Cardiology and Cardiovascular Surgery, Makhachkala, Russian Federation
2 Department Cardiology and Cardiovascular Surgery with Laboratory of Surgical Techniques, Institute of Additional Professional Education, Dagestan State
Medical University, Makhachkala, Russian Federation

The striving of cardiac surgeons for complete myocardial revascularization (MR) and the shortage of conduits resulted in the emergence of various
options for sequential and composite coronary artery bypass grafting (CABG), which necessitates unifying specification of its various surgical options
for each patient and developing an approach to systematize CABG options.

Objective: To develop a “surgical formula” for CABG and evaluate the results of its application for the taxonomy of direct MR options.

Methods: Four hundred fifty-two internal mammary artery-aortocoronary bypass (IMA-ACB) using two and three shunts (conduits) were performed
from January 2020 to December 2023 at A.O. Makhachev Center for Cardiology and Cardiovascular Surgery, Makhachkala, Dagestan. Off-pump
surgeries were performed in 315 patients, while 137 patients underwent on-pump CABG. The MR index was 3.5. Every IMA-ACB option had
specifications indicating the particular donor artery, graft, and recipient coronary artery (CA). A “surgical formula” comprising the above specifications
was developed for every MR surgery option.

Results: There was no in-hospital mortality among the patients enrolled in the study. According to intraoperative monitoring, the incidence of shunt
dysfunction was 0.4%. Overall, 32 “surgical formulas” were developed for all types of operations performed in patients enrolled in this study.
Conclusion: Introducing “surgical formulas” in the operation records at the cardiac surgery departments facilitates the systematization and classification
of CABG options.

Keywords: Coronary artery disease, coronary artery bypass grafting, sequential coronary artery bypass grafting, conduit.
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BBEAEHUE

06LLeNPU3HAHHO CTPEMIEHME KapAMOXMPYProB K MaKCMMaib-
HO MonHoin PM y 6onbHbIX C Mwemnyeckon bonesHblo cepaua [1-4].
Bonblioe 3HaYeHMe B KOPOHAPHOW XMPYPrMn MMEET UCMO/b30BaHME
Pa3/IMYHbIX BUZOB KOHAYUTOB, M OCOBEHHO 3TO aKTyasIbHO NpW WX Je-
¢dvumTe [5-7]. B nocnepHee Bpems pasBUTHE KOPOHAPHOW XMpPyprumn
MMeET TeHAEHLMIO K MOJHOM ayToapTepuanbHOW PeBacKyNfpU3aLLmMm
[8-10], K ncnonb3oBaHMIO 06emMx MammapHbIX apTepuid [11, 12] u
MUHUMaNbHO MHBA3WMBHOM xupyprun [13] ¢ ncnonbsosaHMem pobo-
TU3MPOBAHHOM TexHWKK [14, 15]. OgHMM K3 NyTelN YBEMYEHMA 30HbI
M MaccCbl PeBacKyIApPU3MPOBAHHOMO MUOKapAa ABAAETCA CO34aHue
CeKBeHLManbHbIX aHaCTOMO308 1 komnosuTHoe KLL. Mcxoas u3 aToro,
CTaHOBMTCS NMOHATHBIM MHOrOO6Pasmne XMpypruyeckmnx sapmaHTos KL
N HeobX0AMMOCTb KaK 0003HAYEHNA XMPYPrMYECKMX BapUaHTOB one-
PaLMK Yy KaXaoro OTAENbHOO NMaLMeHTa, Tak U co34aHne MeToga Ans
cucTeMaTukm BapmanTos KLL.

LLENb UCCNEAOBAHMUA

Paspabotka meToaa ana GopmmUpoBaHMA «XMpyprudeckon dop-
mynbi» KLU v oLeHKa pesynbTaTos eé Ucrnob3oBaHUA A CUCTEMATH-
KM BapuaHToOB npsimol PM.

MATEPUAN U METOAbI

C aHBaps 2020 no aekabpb 2023 roga B [arectaHCKOM LieHTpe
KapanonorMn u cepaeuHo-cocyamucton xmpyprm mm. A.O. Maxaye-
Ba 452 60onbHbIM BbINOAHEHO M3oaMposaHHoe MAKLL agyx u 6onee
cocyzos. CpeaHumin BO3pacT NauyMeHToB coCTaBuA 62,2 rofa, MyKYnH
6b110 357 (79%). PaHee MHPAPKT M1oKapaa nepeHecnn 207 (45,7%)
naumMeHToB, caxapHblii AvabeT BbissneH y 141 (31,2%) 6onbHoro. Il
¢byHKUMOHanbHbIN Knace (PK) creHokapaum no CCS 6bin y 59 (13,1%)
nauuenTos, lll-IV —y 393 (86,9%) 6onbHbIX. ®pakuums Bbibpoca (PB)
meHee 40% oTmeueHa y 78 (17,2%) 6onbHbix. Y 114 (25,2%) naupen-
TOB paHee 6blNI0 BbINOMHEHO CTEHTUPOBAHME KOPOHAPHbIX apTepuit
(KA) (Tabn. 1).

MokasaHuamu K KLU 6binn: 3HauMMoe nopakeHue CTBoNa 1IEBOV
KopoHapHo apTepun (/IKA), TpEXCOCYAMCTOE MOPAKEHWE U OTCYT-
CTBME BO3MOMKHOCTM A/15 BbINONHEHUA cTeHTUpoBaHMA KA. CpeaHee
3HaueHMe BblparkeHHOCTM aTepockneposa KA no wkane SYNTAX co-
crasuno 30,414,7; MmakCMManbHOE KOIMYECTBO AMUCTa/bHbIX aHACTO-
MO30B — 6; MHAEKC peBackynapmsauum — 3,5. Y 308 (68,1%) naumeH-
TOB 1A LUYHTUPOBAHWA ABYX 1 bo/ee apTepuii UCNoNb30BaCa MeTO,
cekBeHUyMK. Onepaums B yCNOBMAX UCKYCCTBEHHOTO KPOBOOOPALLEHNS
W Kapauvoniernn (KpoBaHas, TenioBas Kapavonaerna no MeToamke
Kanaduope) BbinonHeHa 137 (30,3%) naumeHTam, 315 (69,7%) 6onb-
HbIM — Ha paboTatoLiem cepaue (Tabn. 2).

Bcem MmauMeHTam BbINOJHAICA MHTPAOMEPALMOHHDBIA KOHTPO/b
KayecTBa CO3/aHHbIX aHAacTomMo308: 152 (33,6%) 60/1bHbIM BbINONHEHA
MHTpaonepaLumoHHan wyHTorpadus, 149 (32,9%) naumeHtam — ABOWA-
HOW KOHTPO/b (MHTpaonepaLyoHHas WyHTorpadua U MHTpaonepaum-
OHHas ynbTpa3sykoBasa Gproymetpus) n 151 (33,4%) 6onbHOMY BbINOA-
HeHa TO/IbKO MHTPaonepaLyoHHas YbTPa3ByKoBas GpIoyMeTpus.
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INTRODUCTION

It is generally accepted that cardiac surgeons strive for the
most complete MR in patients with coronary artery disease [1-4].
The use of various types of shunts (SH) is of great importance in
coronary surgery, especially when there is a shortage of conduits
[5-7]. Recently, the development of coronary surgery has tended
towards complete auto arterial revascularization [8-10], the use
of mammary artery technologies [11, 12], and minimally invasive
surgery [13] using robotic technology [14, 15]. One of the ways
to increase the area and mass of revascularized myocardium is to
apply sequential anastomoses and composite CABG. Therefore,
the variety of surgical options for CABG prompts the need to dis-
tinctly specify a surgical option chosen for each patient and de-
velop their taxonomy.

PURPOSE OF THE STUDY

Development of a “surgical formula” for CABG and evalua-
tion of the results of its application for taxonomy of the direct RM
options.

METHODS

Four hundred fifty-two patients underwent isolated IMA-
ACB with two or more blood vessels from January 2020 to De-
cember 2023 at A.O. Makhachev Center for Cardiology and Car-
diovascular Surgery, Makhachkala, Dagestan. The mean age of
the patients was 62.2 years; 357 (79%) were men. Two hundred
seven (45.7%) patients had a history of myocardial infarction; di-
abetes mellitus was detected in 141 (31.2%) patients. CCSA class
Il was diagnosed in 59 (13.1%) patients, llI-IV — in 393 (86.9%)
patients. Ejection fraction (EF) of less than 40% was observed in
78 (17.2%) patients. One hundred fourteen (25.2%) patients had
previously undergone CA stenting (Table 1).

The indications for CABG were a left main coronary artery
(LMCA) lesion, triple vessel disease, and the inability to perform
CA stenting. The average SYNTAX score was 30.4+4.7; the largest
number of distal anastomoses (DA) was 6; and the revasculariza-
tion index was 3.5. In 308 (68.1%) patients, the sequencing meth-
od was used to bypass two or more arteries. On-pump surgery
and Calafiore’s warm blood cardioplegia were performed in 137
(30.3%) patients, 315 (69.7%) patients were operated off-pump
(Table 2).

All patients underwent intraoperative quality control of the
created anastomoses: 152 (33.6%) patients underwent intraop-
erative graft angiography, 149 (32.9%) patients underwent dou-
ble control (intraoperative graft angiography and intraoperative
ultrasound flowmetry), and 151 (33.4%) patients underwent only
intraoperative ultrasound flowmetry.

Compiling of the CABG “surgical formula” includes the fol-
lowing sequence and specifications:
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Tabnuya 1 KnuHuveckue nokazamenu 0o onepayuu (n=452)

Table 1 Clinical parameters of the patients before surgery (n=452)

Bospacr, net (M+m) / Age, years (M+m)
Myskckor non / Male

CreHokapaus llI-IV ®K / CCSA score IlI-IV

Syntax Score

®B<40% / EF<40%

MUKC / PICS

CreHTpoBaHue B aHamHese / History of stenting
HPC / Cardiac arrhythmia

MynbTudoKanbHbI atepocknepos / Multifocal atherosclerosis
Oxupenrme / Obesity

AT/ AH

CaxapHblii anaber / Diabetes mellitus

XOBJ1/ COPD

HMK B aHamHe3e / CVA

62.2+8.0
357 (79%)
393 (86.9%)
30.4+4.7
78 (17.2%)
207 (45.7%)
114 (25.2%)
91 (20.1%)
116 (25.6%)
122 (26.9%)
371 (83.1%)
141 (31.2%)
25 (5.5%)
40 (8.8%)

Mpumeyanusa: MUKC — nocTUHOAPKTHbIN Kapanocknepos, Al — apTepuanbHan runepteHsus, HPC — HapyleHue putma cepaua, XOBJ1 — xpoHuyeckasn obcTpyKTMBHas 6o-

ne3Hb nérkux, HMK — HapyLueHve MO3roBoro KpoBoobpalleHus

Notes: PICS — post-infarction cardiosclerosis, AH — arterial hypertension, COPD — chronic obstructive pulmonary disease, CVA — cerebrovascular accident

Tabnauya 2 VIHmpaonepayuoHHble nokazamesu (n=452)

Onepauma B yCI0BUAX UCKYCCTBEHHOTO KpoBoobpaLLeHus, n (%)
On-pump surgery

Onepauua Ha paboTatouiem cepaue, n (%)

Off-pump surgery

NHaekc pesackynapusaummn, M+SD

Revascularization index, M+SD

Pesu3ua LWL, n (%)

SH revision

ONAnTeNbHOCTb MCKYCCTBEHHOTO KpoBOObpalleHus (MuH), M£SD
Cardiopulmonary bypass time (min), M£SD

OavntenbHocTb nwemmnn (MuH), M=SD

Duration of ischemia (min), M+SD

MeToa, dopmMupoBaHUa «xupyprudeckon popmynbi» KL Brato-
YaeT CNneayHoLLYI0 NOCNef0BaTeNbHOCTb U 0603HaYeHUs:
1. Cocya-foOHOP KOPOHAPHOTO KPOBOTOKA:
1.1 AoprTa (Ao)
1.2 N1BTA (neBas BHyTpeHHAA rpyAHan apTepus)
1.3 MBrA (npaBas BHYTPEHHAA rpyAHasn apTepws)
1.4 BUC (6paxmouedanbHbiit cTBON)
2. TpaHcnnaHTaT-KOHAYUT
2.1 AytoBeHa (Ays)
2.2 JlyyeBas apTepua (/ya)
2.3 J1BTA
2.4TIBIA
2.5 MHKCA (npaBas Kenyfo4Ho-casbHUKOBAs apTepus)
2.6 HIA (HWXKHAA anuracTpanbHas apTepws)
3. Cocya-peumnueHT nam Lenesan KOpoHapHasa apTepuA.
Mpv co3paHWUK JONOAHUTENbHBIX aHACTOMO30B C He LiesIeBbIMU
KOPOHapHbIMU apTepuAMM, OHN 0603HAYAOTCA KaK CEeKBEHLIMAbHble
[(c) — ecnv oamH aHacTOMO3], €CAIM UX HECKOIBKO — UCMONB3YeTCA No-
cneposaTenbHoe 0603HaueHue — cl, c2, ... Ans He Lenesoi KA, Koto-
pas WYHTMPOBAHa.
B HabntogeHusx, Korga TPaHCMIaHTaT-KOHAYUT ABAAETCA KOM-
BUHUPOBAHHBLIM (KOMMO3UT) HEOOXOAMMO MCMONbL30BaTb CieAytoLme

Table 2 Intraoperative indicators (n=452)

3HauyeHusa
Values

137 (30.3%)
315 (69.7%)
3.5+0.8
6 (1.3%)
92.4+27.9

57.9+19.9

1. Coronary blood flow donor vessel:
1.1 Aorta (Ao)
1.2 LIMA (left internal mammary artery)
1.3 RIMA (right internal mammary artery)
1.4 BCT (brachiocephalic trunk)
2. Conduit
2.1 Autovein (Auv)
2.2 Radial artery (RA)
2.3 LIMA
2.4 RIMA
2.5 RGEA (right gastroepiploic artery)
2.6 IEA (inferior epigastric artery)

3. Recipient vessel or target coronary artery.

When additional anastomoses with non-target CAs are cre-
ated, they are specified as sequential (s) in case of a single anas-
tomoses or, if anastomoses are more than one, s1, s2, etc respec-
tively for a non-target CA that is bypassed.

If a composite graft conduit is used, the following specifica-
tions are recommended: IMA+Auv, IMA+RA, Auv+RA, etc. If nec-
essary, the shape of the composite should be specified, as I-graft,
T-graft, Y-graft, U-graft, H-graft, K-graft, X-graft.
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0603HaueHus: BrA+Ays, BIA+/lya, Ays+/lya 1 T.4., @ TaKkKe Npu He-
00X04MMOCTM YKasaTb popmy KomnosuTa: |-rpadt, T-rpadt, Y-rpadr,
U-rpadr, H-rpadr, K-rpadt, X-rpadr.

Mocne 3aBeplieHWs NOCNEA0BATENbHOMO 0OO3HAYEHUA Xu-
pypruyeckoro BapuaHTa KLU cosmaém dopmyny Ans Kamporo cocy-
Aa-goHopa (1 -2 - 3), rae 1 — cocya-foHop, 2 — KOHAyMT, 3 — uene-
Bas KOPOHAapHasA apTepws, NPM HaIMUMM CEKBEHLIMIA C HE LieNeBbiMU
apTepuaAMM HeobxoaMMOo MX yKasatb (c, c1, c2, ...) A0 06o3HaueHus
LLeNIeBOM apTepum.

TakMm 06pa3om, OKOHYATENbHAA M NOHAA «XMPYpruyeckas dpop-
myna» KL 6yaet sbirnagets Tak: [(1) (1) ......], rae | — dopmyna ans nep-
BOro cocyaa-AoHopa, |l — dopmyna ana BToporo cocyaa-AoHOpa U T.4.

CTaTncTyeckas 0bpaboTka AaHHbIX BbINOJHEHA B NPOrpammax
MS Excel 2010 (Microsoft, USA) 1 SPSS 26.0 (IBM, USA). feckpunTue-
HbIi @aHaNN3 OTHOCUTENIbHBIX BEIMYMH Bbln NpeacTaBieH B BUAe A0-
neit (%). KonnuectseHHble AaHHble NPUBEAEHbI B CPEAHUX 3HAUEHMAX
C YKa3aHMeM MUHUMa/IbHbIX U MaKCUMA/IbHbIX 3HAUEHMIA.

PE3YNIbTATbl U UX OBCYXXAEHUE

focnuTanbHas NeTaNbHOCTb OTCYTCTBOBasa. M3 GAMMKaMWMX
nocneonepauymoHHblIx 0cNokHeHn B 5 (1,1%) cnyyasx 6bino Kpo-
BOTeYeHWe, NoTpeboBaBLUEE PeBU3UM CPefOCTEHNA. Y TPEX naLmeH-
108 (0,7%) B B6anKaiillem NocneonepaLyioHHOM NEPUOAE BO3HUKIN
TPAH3WUTOPHBIE MLLIEMUYECKME aTakW, KOTOpble ObliM KynupoBaHbI
KOHCepBaTMBHOMN Tepanuei. OCNOKHEHNUSA CO CTOPOHBI NIETKUX (MHEeB-
MO- U TMapoTopaKc) Habntoganuck y 7 (1,5%) naumeHTos. Y 56 (12,4%)
60/1bHbIX B MNOCNEONEPALUOHHOM MEPUOAE BO3HWMKAM MAPOKCUM3MbI
dVBpPUANALMM Npeacepamnid, BO BCEX CIy4anX BbiNosHeHa apdeKTmB-
Haa ¢dapmakonormyeckas Kapauosepcusa. Bpema MBJ coctaBuno —
293,7452,6 M1H, Cpoku npebbiBaHns B OPUT — ot 1 go 6 cyToK.

After every component involved in the particular CABG op-
tion is given its specification, we compile a formula for each do-
nor vessel (1 —2 — 3), where 1 stands for the donor vessel, 2 — for
the conduit, 3 — for the target CA; if there are sequences with
non-target arteries, they are specified as ¢, c1, c2, etc. before the
specification of the target artery.

Thus, the final and complete CABG “surgical formula” comes
to: [(I) (1) ...... ], where | stands for the first donor vessel, Il — for
the second donor vessel, etc.

Statistical data processing was performed using MS Excel
2010 (Microsoft, USA) and SPSS 26.0 (IBM, USA). Descriptive
analysis of relative values was presented in proportions (%).
Quantitative data are presented with mean, minimum and maxi-
mum values.

RESULTS AND DISCUSSION

There was no in-hospital mortality among the patients en-
rolled in this study. Among the immediate postoperative complica-
tions, in 5 cases (1.1%) cases, there was bleeding, which required
revision of the mediastinum. Three patients (0.7%) experienced
transient ischemic attacks in the immediate postoperative period,
which were relieved by conservative therapy. Pulmonary compli-
cations (pneumo- and hydrothorax) were observed in 7 patients
(1.5%). In 56 patients (12.4%), paroxysms of atrial fibrillation oc-
curred in the postoperative period; in all cases pharmacological
cardioversion was effective. The mechanical ventilation time was
293.7152.6 minutes; the ICU stay was from 1 to 6 days.

Table 3 presents surgical options for IMA-ACB using two SH
(conduits) in 194 patients. The range of operations for IMA-ACB-2

Tabauya 3 Cucmemamuka xupypaudeckux sapuaHmos MAKLL ¢ ucnonezosaHuem 2 LU (koHOyumos)

(1) [(NBTA-NMMXB) (Ao-Ays-NKA*)]

2 (2) [(IBFA-MIMXB) (MBrA-Ays-3MXB)]

(3) [(Ao-AyB-BTK**) (Ao-Ays-MKA*)]

n (%)

33

(17%)

(4) [(NBFA-NMMKB) (Ao-Ays-BTKc-3MXKB)]

(5) [(IBFA-NIMXB) (Ao-Ays-ABc-BTK)]
(6) [(IBFA-NIMXB) (Ao-Ays-BTK1c-BTK2)] 105

’ (7) [(TBFA-IMKB) (Ao-Ays-MMAC-BTK)] (54%)
(8) [(IBrA-LBc-IMKB) (Ao-Ays-MKA*)]
(9) [(NBrA-NMMKB) (Ao-Ays-MKAc-36B)]
(10) [(1BFA-TIM}KB) (Ao-Ays-ABc-BTKc-3MMKB)]
(11) [(1BrA-ABc-MMIKB) (Ao-Aye-MMAC-BTK)] -
4 (12) [(1BFA-ABc-MIMKB) (Ao-Ays-BTKc-3MHKB)]
(13) [(IBFA-ABc-MMKB) (Ao-Ays-MKAc-36B MKA)] (24%)
(14) [(NBFA-ABc-MIMKB) (Ao-Ays-MKA*c-36B OB)]
(15) [(1BTA-ABC-MIMKB) (Ao-Ays-BTK1c,-BTK2c, -3MB)] .
5 (16) [(/1BIA-Bc-MIMIKB) (Ao-Ays-TIKAC,-3MMBc -BTK)] o
(17) [(/IBFA-NIM3KB) (Ao-Ays-[1Bc-BTK1c,-BTK2C -3MHKB)] (5%)
Bcero 194 (100%)

Mpvmeyanus: LA — AUCTaNbHbIA aHACTOMO3; N — KoAMYecTBo 60/bHbIX; KA — npaBas KopoHapHas apTepus; [B — avaroHanbHas BeTBb; BTK — BeTBb Tynoro Kpas; BOK —
BETBb OCTPOro Kpas; UMA — uHtepmeavapHas aptepus; 3M¥B — 3aaHas MeK»Kesya04KoBas BeTBb; 36B — 3a4HAA 6oKoBas BeTBb; OB — ornbatowas BeTeb; ¥ — uav ogHa u3

eé setsei (BOK, 3MMKB, 36B); ** — BTK1 nunn BTK2
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Table 3 Specification of surgical options for IMA-ACB using 2 shunts (conduits)

(1) [(LIMA-LAD) (Ao-Auv-RCA*)]

2 (2) [(LIMA-LAD) (RIMA-Auv-PDA)]
(3) [(Ao-Auv-OM**) (Ao-Auv-RCA*)]
(4) [(LIMA-LAD) (Ao-Auv-OMs-PDA)]
(5) [(LIMA-LAD) (Ao-Auv-Ds-OM)]
(6) [(LIMA-LAD) (Ao-Auv-OM1s-OM2)]
(7) [(LIMA-LAD) (Ao-Auv-RIs-OM)]
(8) [(LIMA-Ds-LAD) (Ao-Auv-RCA*)]
(9) [(LIMA-LAD) (Ao-Auv-RCAs-PLV)]
(10) [(LIMA-LAD) (Ao-Auv-Ds-OMs-PDA)]
(11) [(LIMA-Ds-LAD) (Ao-Auv-RIs-OM)]
4 (12) [(LIMA-Ds-LAD) (Ao-Auv-OMs-PDA)]
(13) [(LIMA-Ds-LAD) (Ao-Auv-RCAs-PLV RCA)]
(14) [(LIMA-Ds-LAD) (Ao-Auv-RCA*s-PLV LCx)]

(15) [(LIMA-Ds-LAD) (Ao-Auv-OM1s1-OM2s2-PDA)]

5 (16) [(LIMA-Ds-LAD) (Ao-Auv-RCAs1-PDAs2-OM)]

(17) [(LIMA-LAD) (Ao-Auv-Ds-OM1s1-OM2s2-PDA)]

Total

"Surgical formula"
(options)

n (%)

33
(17%)

105
(54%)

47
(24%)

9
(5%)

194 (100%)

Notes: DA — distal anastomosis; n — number of patients; RCA — right coronary artery, Rl — ramus intermedius artery, D — diagonal branch; OM — obtuse marginal branch;
AM - acute marginal branch; PDA — posterior descending artery; PLV — posterior left ventricular artery; LCx — circumflex artery; * — or one of its branches (AM, PDA, PLV);

** — OM1 or OM2

B 1abn. 3 npeacTaBneHbl XMpypruyeckne BapmaHTel MAKLL ¢ mc-
nonb3osaHnem 2 LU (koHayuTtos) y 194 Hawmx 60n1bHbIX. CNeKTp one-
paupmit npy MAKLL-2 y Halwmx naumeHToB BKIOYan 17 BapnaHToB «Xu-
pypruyeckux Gopmy», Hanbonee YacTbiMm U3 HUX BblaK BapuaHTbl N2
4-9 [21 - 3A] —54% (puc. 1A) u Ne 10-14 [2LL - 4[1A] — 24% (puc. 1B).

Kak BugHo u3 1abn. 4, cnektp BapmaHtos MAKLL B aToit rpynne
npeactasneH 15 «xupyprudeckumun dopmynamm» (Ne 18-32) y 258
60/1bHbIX, @ Hanbosnee YacTbiMM BapuMaHTamu bbian Ne 20-25 [3LU —
40A] - 48% (pwc. 2) u Ne 18-19 [3LLU — 34A] — 43%. Ha puc. 3 nsobpa-
eHbl xupyprudeckne sapuaHtel MAKLL ¢ 50A v 6[JA, umcno Takux
naumeHToB 6b110 24 (9%), @ KONMYECTBO «XMPYPrUYecKkUx Gopmyn» B
3TWX rpynnax coctasuno 7 (Ne 26-32).

Takum o6pasom, y 452 Hawwmx 601bHbIX, KOTOPbIM BbINOAHEHDI
onepaumu MAKLL ¢ ncnonbsoBaHuem 2 1 3 LU (KOHAYMTOB), NAEHTU-
dvumposaHbl 32 BapuaHTa «xupyprudeckux dopmyn». B 1abn. 5 npea-

Puc. 1A MAKLL: 2111

— 3714 [(/IBIA-TIMKB)
(Ao-Aye-BTKc-368B)]
Fig. 1A IMA-ACB: 2SH —
3DA [(LIMA-LAD)
Ao-Auv-OMs-PLV)]

BTK(OM) NMXB

36B (LAD)
posterolateral artery

in our patients included 17 variants of “surgical formulas.” The
most common of them were options No. 4-9 [2SH — 3DA] — 54%
(Fig. 1A) and No. 10-14 [2SH — 4DA] — 24% (Fig. 1B).

As can be seen from Table 4, the range of IMA-ACB options
in this group includes 15 “surgical formulas” (No. 18-32) in 258
patients, and the most common options were No. 20-25 [3SH
— 4DA] — 48% (Fig. 2) and No. 18-19 [3SH — 3DA] — 43%. Fig. 3
shows surgical options for IMA-ACB with 5DA and 6DA, the num-
ber of such patients was 24 (9%), and the number of “surgical for-
mulas” in these groups was 7 (No. 26-32).

Thus, in 452 of our patients who underwent IMA-ACB us-
ing 2 and 3 SH (conduits), 32 variants of “surgical formulas” were
compiled. Table 5 shows the comparative frequency of IMA-ACB
options depending on the number of SH and DA.

Puc. 1B MAKLL: 211
—471A [(1BIA-[1Bc-
[TM}B) (Ao-Ays-3bBc-
3MHKB)]

Fig. 1B IMA-ACB: 25H
— 4DA [(LIMA-Ds-LAD)
(Ao-Auv-PLVs-PDA)]

MMVIXB

36B
(posterolateral (LAD)
artery)

3MXB

(PDA) (diagonal

arteries)
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Tabnuya 4 Cucmemamuka xupypeudeckux sapuaHmos MAKLL ¢ ucnons3zosaHuem 3 LI (koHOyumos)

3 (18) [(NBrA-NMB) (Ao-Ays-BTK) (Ao-Ays-MKA*)] 111
(19) [(IBFA-MMKB) (Ao-Ays-[B) (Ao-Ays-BTK)] (43%)
(20) [(NBrA-MMXB) (Ao-Ays-BTK) (Ao-Ays-MKAc-36B OB)]
(21) [(IBFA-MMKB) (Ao-Ays-MKA*) (Ao-Ays-BTK1c-BTK2)]

A (22) [(NBrA-MMXB) (Ao-Ays-MKA*) (Ao-Ays-ABc-BTK)] 123
(23) [(IBFA-[Bc-MIMKB) (Ao-Ays-3MIKB) (Ao-Ays-BTK*)] (48%)
(24) [(NBrA-Bc-MMXB) (Ao-Ays-BTK) (Ao-Ays-3MBc-36B)]
(25) [(NBrA-MMXB) (Ao-Ays-[B) (Ao-Ays-MMAC-36B)]
(26) [(IBFA-MMKB) (Ao-Ays-BTK1c-BTK2) (Ao-AyB-3M3KBc-36B)]
(27) [(NBrA-MMXKB) (Ao-AyB-MMAC1-BTK1c2-BTK2) (Ao-Aye-MKA*)]

5 (28) [(IBFA-MMKB) (Ao-Aye-NKAc1-3MKBc2-36B) (Ao-Ays-BTK)] (71;) )

(29) [(/1BFA-OBc-MMMB) (Ao-Ays-3MHBc-3EB) (Ao-Ays-MMA)]

(30) [(/1BFA-ABc-MMMKB) (Ao-Ays-BTK1c-BTK2) (Ao-Ays-3M3KB)]

(31) [(/IBFA-MMKB) (Ao-Ays-ABcl-BTK1c2-BTK2) (Ao-Ays-3MKBc-358 OB)] 5

(32) [(/1BFA-Bc-MMMKB) (Ao-Ays-BTK1c2-BTK2) (Ao-Ays-3M¥Bc-35B OB)] (2%)
258 (100%)

Mpumeyanwusa: [JA — AWUCTaNbHbIN aHACTOMO3; N — KoAMYecTBO Bo/bHbIX; KA — NpaBas KopoHapHas apTepus; [1B — anaroHanbHas BeTsb; BTK — BeTBb Tynoro Kpas; BOK —
BETBb O0CTPOro Kpas; UMA — uHTepmeanapHasn aptepus; 3MMKB — 3aaHas MexKenyao4KoBas BeTBb; 36B — 3a4HAA 6okosas BeTBb; OB — ornbatowan BeTsb; * — unm ogHa v3
eé seteen (BOK, 3MMKB, 36B); ** — BTK1 nnn BTK2

Bcero

Table 5 shows that the group with matching numbers of SH
and DA included 144 (32%) patients: 2SH — 2DA — 7% (n=33) and
3SH — 3DA — 25% (n=111). In the remaining 308 cases, sequen-
tial CABG was used to increase the area and volume of the RM.
As mentioned above, all our patients underwent intraoperative
monitoring of the function of shunts and anastomoses. The in-
cidence of SH dysfunction, according to intraoperative monitor-

CTaBneHa CpaBHUTeNbHAA Yactota MAKLL B 3aBMCMMOCTH OT Komde-
crea W wn JA.

M3 Tabn. 5 cneayeT, 4To rpynny C COOTBETCTBUEM KOJMYECTBa
LW v OA coctasunun 144 (32%) naumenTa: 2L — 20A — 7% (n=33) u
3L - 30A - 25% (n=111). B ocTanbHbix 308 cnyyasx Ans yBeNUYeHus
30HbI ¥ 06bEMa PM MCnonb3oBanach TeXHMKA CEKBEHLMANbHOTO (no-
cNnefoBaTeNbHOro) WyHTUpoBaHUA KA. Kak yKa3blBasioch Bbille, y BCEX
HaLWKMX 60/bHBIX NPOBOAWICA UHTPAONEPALLMOHHBIV KOHTPONb BYHK-

umm LW v aHacTomo30B. Yactota ancdyHKumm LU, no AaHHbIM MHTpa-
onepauyoHHOro KoHTposa, coctasuna 0,4% (6/1582). OncdyHKumsa
L 6blna obycnosneHa CNeAyOWMMM NPUYUHAMM: KOHKYPEHTHbIM

ing, was 0.4% (6/1582). SH dysfunction was due to the follow-
ing reasons: competitive flow along the LIMA (n=2), SH kinking
(n=2), narrowing of the LAD distal to the anastomosis (n=1), and

Table 4 Taxonomy of surgical options for IMA-ACB using 3 SH (conduits)

"Surgical formula"

3 (18) [(LIMA-LAD) (Ao-Auv-OM) (Ao-Auv-RCA*)] 111
(19) [(LIMA-LAD) (Ao-Auv-D) (Ao-Auv-OM)] (43%)
(20) [(LIMA-LAD) (Ao-Auv-OM) (Ao-Auv-RCAs-PLV LCx)]
(21) [(LIMA-LAD) (Ao-Auv-RCA*) (Ao-Auv-OM1s-OM2)]

A (22) [(LIMA-LAD) (Ao-Auv-RCA*) (Ao-Auv-Ds-OM)] 123
(23) [(LIMA-Ds-LAD) (Ao-Auv-PDA) (Ao-Auv-OM*)] (48%)
(24) [(LIMA-Ds-LAD) (Ao-Auv-OM) (Ao-Auv-PDAs-PLV)]
(25) [(LIMA-LAD) (Ao-Auv-D) (Ao-Auv-RIs-PLV)]
(26) [(LIMA-LAD) (Ao-Auv-OM1s-OM2) (Ao-Auv-PDAs-PLV)]
(27) [(LIMA-LAD) (Ao-Auv-Rls,-OM1s -OM2) (Ao-Auv-RCA*)]

5 (28) [(LIMA-LAD) (Ao-Auv-RCAs,-PDAs,-PLV) (Ao-Auv-OM)] (71;)

(29) [(LIMA-Ds-LAD) (Ao-Auv-PDAs-PLV) (Ao-Auv-Rl)]
(30) [(LIMA-Ds-LAD) (Ao-Auv-OM1s-OM2) (Ao-Auv-PDA)]
(31) [(LIMA-LAD) (Ao-Auv-Ds -OM1s,-OM2) (Ao-Auv-PDAs-PLV LCx)] 5
(32) [(LIMA-Ds-LAD) (Ao-Auv-OM 152—OM2) (Ao-Auv-PDAs-PLV LCx)] (2%)
258
(100%)
Notes: DA — distal anastomosis; n — number of patients; RCA — right coronary artery, Rl — ramus intermedius artery, D — diagonal branch; OM — obtuse marginal branch;

AM - acute marginal branch; PDA — posterior descending artery; PLV — posterior left ventricular artery; LCx — circumflex artery; * — or one of its branches (AM, PDA, PLV);
** —OM1 or OM2

Total
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Puc. 2 MAKLL: 3L — 471A [(/IBIA-TIMAKB) (Ao-
Aye-TKA) (Ao-Aye-BTK1c-BTK2)]

Fig. 2 IMA-ACB: 3SH — 4DA [(LIMA-LAD) (Ao-
Auv-RCA) (Ao-Auv-OM1s-OM2)]

NMKA
(RCA)

3vks 36B

(om2) (om1)

artery)

KpoBoToKoM no JIBrA (n=2), nepernbom LU (n=2), cykeHnem MMKB
ZAucTanbHee aHactomosa (n=1) U cy)KeHMem BEHO3HOTO KOHAyUTa B
061acT U3meHéHHoro KnanaHa (n=1). Bo Bcex cny4yasx BbINOSHEHa
peKoHCTpyKumaA L. KOHKYpEHTHbIN KpoBOTOK Ha JIBIA 6bin ycTpaHEH
MyTEM OTCEYEHMA OT YCTbA U CO34aHMA NPOKCUMA/IbHOTO aHAaCTOMO3a
K BOCXogAwwei aopTe npu BapuaHTe 2L — 3[A [(/IBFA-NTMXKB) (Ao-
Ays-[Bc-BTK)] v BapuaHTe 3L — 30A [(1BFA-NTIMKB) (Ao-Ays-BTK)
(Ao-Ays-TKA)]. ObnacTb cTeHO3a KnanaHa ayTOBEHbl UCCEYEH, U CO3-
[laH HOBbIM MPOKCUMa/IbHbIA aHAcTOMO3 Npwu BapuaHTe 3L — 40A
[(NBrA-NMMKB) (Ao-Ays-MNKA) (Ao-Ays-BTK1c-BTK2)], aytoBeHa 6bina
K MKA. Mpu cy*keHnmn aHacTomosa K MIVIKB, co3aaH HOBbI aHacTOMO3
[AUCTanbHee npeablayuiero npy BapuanTte 2L — 34A [(J1BIA-NIMMKB)
(Ao-Ays-[1Bc-BTK)]. Mepern6 LU 6bin B 1 cnyyae JIBFA-NMMMKB, npu Ba-
puwanTe 3L — 4A [(NBlA-NMKB) (Ao-Ays-B) (Ao-Ays-MIMAc-36B)],
B Apyrom HabntozeHun 6bi1 nepernd aytoseHbl K 36B npw BapuaH-
Te 3L — 5[A [(/IBFA-TIM3KB) (Ao-Ays-BTK1c-BTK2) (Ao-Ays-3MMBc-
3BB)], BbiNoNHeHO yKnagpisaHuve LU ¢ ero dukcaumeil. Bce naumeHTsl
BbINWCaHbI B Y40BNETBOPUTENIbHOM COCTOAHUM, NMPOLOMKUTENBHOCTD
rocnuTanu3aLLm coctaBuia ot 7 Ao 17 cyToK, Mpu BbINWUCKE aHTMHO3-
HbIX 6onel He Habnoaanoch.

MepBas onepauus aOPTOKOPOHAPHOTO LWYHTUPOBaHUA Obina
BbINo/sHeHa 6onee 50 fieT Hasag, € Tex NOP OHa HEMpepbIBHO COBEpP-
LUEHCTBYETCA U B HACTOALLMIA MOMEHT IBNIAETCA CaMOM YacToW Kapau-
OXMPYPruyeckom onepaumein 8 mmpe [16, 17]. MosBMAOCL MHOXKECTBO
BapuaHToB KLU ¢ Mcnonb3oBaHWem B KauyecTBe KOHAYUTOB ayTOBEH,
NyyeBoit apTepmu, BIA un ux kombuHauwmii [8, 16, 18, 19]. OnucaHue

Tabauya 5 Yacmoma sapuaHmos MAKLL 8 3asucumocmu
om Kosnuyecmsa LU u [JA (n=452)

Puc. 3A MAKLLI: 3111 — 5[A [(/IBIA-TIM}B)
(Ao-Aye-BTK1c-BTK2) (Ao-Ays-3MHBc-368B)]
Fig. 3A IMA-ACB: 35H — 5DA [(LIMA-PDA)
(Ao-Auv-OM1s-OM2) (Ao-Auv-PDAs-PLV)]

B
(pDA) (posterolateral

Puc. 36 MAKLU: 31U — 6IA [(/1BIA-Bc-TIMKB)
(Ao-Aye-BTK1c2-BTK2) (Ao-Ays-3MHHBc-368
08)]

Fig. 3B IMA-ACB: 3SH — 6DA [(LIMA-Ds-PDA)
(Ao-Auv-OM1s2-OM2) (Ao-Auv-PDAs-PLV LCx)]

OB
(diagonal

VKB 368 artery)

(PDA)  (posterolateral
artery)

NVXB

(LAD) NMVXB

T
(om2) (LAD)

venous conduit narrowing in the area of the altered valve (n=1).
In all cases, SH reconstruction was performed. Competitive flow
in the LIMA was eliminated by cutting off from the opening and
creating a proximal anastomosis to the ascending Ao with option
2SH — 3DA [(LIMA-LAD) (Ao-Auv-Ds-OM)] and option 3SH — 3DA
[(LIMA-LAD) (Ao-Auv-OM) (Ao-Auv-RCA)]. The Auv valve stenosis
was excised, and a new proximal anastomosis was created in op-
tion 3SH — 4DA [(LIMA-LAD) (Ao-Auv-RCA) (Ao-Auv-OM1s-0M2)],
the Auv was to the RCA. When the anastomosis to the LAD was
narrowed, a new anastomosis was created distal to the previous
one with option 2SH — 3DA [(LIMA-LAD) (Ao-Auv-Ds-OM)]. There
was an SH kink in one case of the LIMA-LAD CABG, with option
3SH — 4DA [(LIMA-LAD) (Ao-Auv-D) (Ao-Auv-RIs-PLV)]; in another
observation, there was a kink of the Auv to the PLV in option 3SH
- 5DA [(LIMA-LAD) (Ao-Auv-OM1s-OM2) (Ao-Auv-PDAs-PLV)], the
SH was placed and fixed. The hospital stay ranged from 7 to 17
days. All patients were discharged in satisfactory condition. There
was no angina upon discharge.

The first CABG was performed more than 50 years ago; since
then, it has continuously improved and is currently the most com-
mon cardiac surgery in the world [16, 17]. Many variants of CABG
have appeared using Auv, RA, IMA, and their combinations as
conduits [8, 16, 18, 19]. The description and standardization of
these bypass options are essential for the further development
of coronary surgery. Most local and foreign clinics use a descrip-
tive option for operation records. There are no generally accept-

Table 5 Frequency of IMA-ACB options depending
on the number of SH and DA (n=452)

2 3
n (%) n (%)
2 33 105
(7%) (23.2%)
111
3 - (25%)
Bcero / Total

a4 5 6
n (%) n (%) n (%)
47 9
(10.3%) (2%) . e
123 19 5
(27.3%) (4.2%) (1%) 258
452 (100%)
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W CTaHAAPTV3aLMA STUX BAPUAHTOB LIYHTUPOBAHUA ABNAETCA BAaXKHOM
3afa4eit 4na fanbHenwero passuTA KOPOHaPHOW XMpypruun. B 6onb-
LIMHCTBE OTEYECTBEHHbIX U 3apyDBEXKHbIX KAMHUK UCMONb3YETCH Onu-
caTesbHbIi BapuaHT perncTpauum onepauuif. Het obuienprsHaHHoro
0603Ha4YeHNs KOHAYMTOB M KOMMNO3UTHbIX BapuaHTtos L. Hanpumep,
B 3anucy onepaLym B 04HOM 13 PesiepasnbHblX KapAUOXMPYPrUYeCcKmX
LeHTpoB «AOPTOKOpPOHApHoe LWyHTMpoBaHue NMMVIXKB n B B ycnosu-
AX MCKYCCTBEHHOTO KPOBOODOPALLEHNA» HE YKa3aHbl UCMO/Nb30BaHHbIE
KOHAYUTbI (ayTOBEHa, NlydeBan apTepus, BIA), HeT cBeaeHuI o Bapu-
aHTe WYHTUPOBaHWA (NMHERHbIN LU, ceKBEeHLManbHbIW, KOMMNO3UT-
Hbil). MpKn ganbHeWLen rocnuTanmMsauyMm 3Toro nauyeHTa B Apyrow
CTaLMOHap yCoXKHAETCA paboTa peHTreHXMPypPros Npu BbINOAHEHWUN
KOpOoHapoLuyHTorpadumu. MpeanoxKeHHasa Hamu KOHLENLWA perucrpa-
LMK onepauuin B BUAE «XMPYprudecknx Gopmyn» U UCNonb3oBaHue
eé ana 0603HaueHn BapnaHToB KLU, ¢ Halwel TOUKM 3peHms, ONTUMK-
3MPYET OKa3aHWe MOMOLLY KapAMOoXMPYPruyeckum 60bHbIM.

OrpaHuyeHua uccnepoBaHuA. B npeactaBneHHoM matepua-
Nle B Yncae AOHOPCKMX COCYA0B Mbl He ucnonbzosanu bUC, npasyto
YKEYL04HO-CaNbHUKOBYIO M HUMKHIOK 3MUracTpasibHyto apTepuu, 4to
MOXHO PaccMaTpMBaTb KaK OrpaHMYeHWe Hallero ucciefoBaHuA.
Kpome TOro, ABOWMHOM KOHTPO/b KayecTsa CO3aHHbIX aHAaCTOMO30B
(dnoymetpusa v wyHTOrpadun) ocyLecTBaANCA B CBA3W C UCCIEA0BA-
TeNbCcKoW paboTol «MHTpaonepaLyoHHas OLEeHKa KauecTBa aopTOKO-
POHAPHOrO LWYHTUPOBAHWUA NMPU CEKBEHLMAAbHbIX aHAacTOMo3ax». B
HacTofLLee BPeMA ABOMHON MHTPAOMNepaLyMOHHbIA KOHTPONb Mbl He
MCMOMb3yeM: BbINOMHAEM TONbKO GI0yMeTpUIo, @ MHTPaoNepaLMoH-
HYIO LUYHTOrpadmio NPOBOAMM TONbKO MO MOKA3aHUAM, NMPU HEONTH-
MafibHbIX MOKasaTenax ¢roymetpuun. B HacToAwem wuccnesoBaHum
Mbl npeanaraem npyv HeobXoAMMOCTM yKaszaTb GopmMy KOMNo3wTa:
I-rpadT, T-rpadt, Y-rpadt, U-rpadt, H-rpadt, K-rpadt, X-rpadt. Haw
ONbIT, NPEACTABNEHHbIN B CTaTbe, He BK/IOYAET GOPMbl KOMNO3UTHbIX
KOHAYMTOB, T.K. TaKMX NaLMeHTOB 6bi10 04eHb mano (n=19), v ato by-
[eT NpesMeToM Cnefytolyx Halwmx nybavkaumii. Hawe npeanosxke-
H1e 06 0603HaYEHUM TaKMX BAPUAHTOB CBUAETENbCTBYET O BO3MOXK-
HOCTAX UCMO/Ib30BAHUA «XMPYPrUYeckx dopmyn» ansa 0603HaveHNs
KOMMO3UTHbIX KOHAYUTOB B Npouecce MAKLL.

3AKNIOYEHUE

MAKLL — 370 onepauusa ¢ 6onbwmm pasHoobpasmem xmpypruye-
CKMX BapMaHTOB: N0 pe3ynbTaTaM Halei paboTbl naeHTMdULMpoBa-
Hbl 32 «xupyprudeckune dopmynbl» y 452 onepupoBaHHbIX HONbHBIX.
«Xvpypruyeckas dopmyna», BKAtovatoLas o6o3HaueHne onepaumm ¢
yKasaHuem KoauyecTBa LL/KOHZYWTOB M AMUCTaNbHbIX aHAaCTOMO3O0B,
NO3BO/INT, C OAHOMN CTOPOHbI, TO4YHO 0603HAUUTDL W, TaKUM 0Bpa3om,
WHAMBWAYANN3UPOBATD BbIMOJHEHHbIN BapUAHT XMPYPTrUYEecKoro no-
cobus, a ¢ Apyroi — cUCTeMaTM3MpPOBaThb OMbIT levebHOro yupexae-
HUA 1 OLEHMBATb PEe3yNbTaThl B FPYNMNax ¢ UAEHTUYHOMN «XMpypruye-
cKovi popmynoin». 3HaHKe «xupypruyeckoit dopmynbi» KLU nossonnt
ONTUMM3MPOBATL MPOrPaMMy KOPOHAPO-LUYHTOrpapuu ANf OLEHKM
GYHKLMKM aHacTomMo30B mocne xupyprudeckon PM. Cuctematuka ¢
UCMO/b30BAHMEM «XMPYPIUYECKUX GOPMY/I» U KOMMbIOTEPHOM Npo-
rpammbl ana 06paboTku pesynbtatoB KLU oTKpbIBaeT HOBble BO3MOX-
HOCTV AN 06MeHa NepCcoHANN3MPOBAHHBIM OMbITOM MEKAY KNMHMKA-
MU 1 GOPMMPOBAHMA HOBbIX KOMNETMANbHDBIX PELLeHW NPy co34aHNUN
PEKOMEHZALMI NPY XMPYPTUYECKOM IEYEHNM KOPOHAPHOW BONE3HN.

Paboma npedcmasneHa Ha Il PecniybnukaHckoli co Bcepoccudi-
CKUM y4acmuem Hay4HO-NMpakmu4eckoli KOHgepeHyuu «AKmyasb-
Hble npobaembl 300p08bA HACEAEHUA U MPAKMUYECKo20 30pasooxpa-
HeHusA», Maxaykana, 26 anpena 2024 a.
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ed specifications for conduits and composite variants of SH. For
example, in the operation records in one of the Federal Cardiac
Surgery Centers, “On-pump coronary artery bypass grafting of
the LAD and D,” the conduits used (Auv, RA, IMA) are not speci-
fied, and there is no information about the bypass option (linear,
sequential, composite bypass). With the subsequent hospitaliza-
tion of this patient in another hospital, the work of interventional
cardiologists when performing coronary angiography and graft
angiography becomes more complicated. The proposed concept
of operation records in the form of “surgical formulas” and its ap-
plication to specify CABG options, from our point of view, opti-
mizes the medical care for cardiac surgery patients.

Limitations of the study. In our study, among the donor ves-
sels, we did not use the BCT, right gastroepiploic, and inferior epi-
gastric arteries, which can be considered a limitation of our study.
In addition, double quality control of the created anastomoses
(flowmetry and graft angiography) was carried out in connec-
tion with the research “Intraoperative assessment of the quality
of coronary artery bypass grafting in sequential anastomoses”.
Currently, we do not use double intraoperative control, as we
perform only flowmetry, and we carry out intraoperative graft an-
giography only when indicated, namely, if flowmetry results are
suboptimal. In this study, we propose, if necessary, to indicate the
shape of the composite as I-graft, T-graft, Y-graft, U-graft, H-graft,
K-graft, X-graft. Our data presented in the article do not include
composite conduit forms, as the number of patients was limited
(n=19), and it will be the subject of our next publications. Our
suggestion to specify CABG options demonstrates the potential
to use “surgical formulas” for composite conduits in the IMA-ACB
surgery.

CONCLUSION

IMA-ACB is an operation with a wide variety of surgical op-
tions: according to the results of our study, 32 "surgical formulas"
were developed in 452 operated patients. The "surgical formula,"
which includes the specification of the operation indicating the
number of SH/conduits and DAs, will allow, on the one hand, to
accurately designate and thus individualize the performed option
of the surgical procedure, and on the other hand, to systematize
the records of the medical institution and facilitate the evalua-
tion of the results in groups with an identical "surgical formula".
Applying the CABG "surgical formula" will allow the optimization
of the CABG program for the assessment of the function of anas-
tomoses after surgical MR. Application of "surgical formulas" and
software for evaluation of CABG results opens up new opportu-
nities for the exchange of data between clinics and making new
collegial decisions when creating recommendations for surgical
treatment of coronary diseases.

The study was presented at the Il Republican scientific prac-
tical conference with All-Russian participation “Current issues of
public health and practical healthcare”, Makhachkala, April 26,
2024.
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OITEPATVBHOE AEUEHUE AETCKVX ITEPEBPA AbHEBIX ITAPA AMYEN

X.T.TAHMEB, A.A. PA330KOB

Kadeapa tpaBmMaTOoA0TMH, OPTOIIEANN 1 BOEHHO-T104€BOM Xupypruu, TagXXMKCKMii rocyAapCTBeHHbIN MeAVIIMHCKUI yHuBepeuteT uM. AGyaan ubau Cuso,
Aymanbe, Pecrrybanka Tazxukucran

Lienb: ynyyweHne pesynbTaToB ONEPATUBHOMO IEYEHUA CNACTUYECKUX GOPM AETCKUX LepebpanbHbix napanuyent (ALIM) ¢ nopakeHnem HUKHUX KO-
HeYyHoCcTew.

Matepuan u meTtoabl: NPOAHAIN3MPOBAHbI Pe3y/bTaTbl ONnepaTMBHOro AevyeHna 208 fetein B Bo3pacTe oT 3 Ao 14 neT co cnacTuyecknmmn Gopmamm
[OLUMN ¢ nopaskeHMem HUKHUX KOHEYHOCTel. B 3aBUCMMOCTH OT TaKTUKM iedeHuna 6onbHble Bblin pacnpeseneHsl Ha Age rpynnbl. B ocHOBHyto rpynny
Bowmn 105 (50,5%) 6onbHbIX, KOTOpble ONEPUPOBaHbl Ha POHE HEMPEPLIBHOTO KOMMIEKCHOTO KOHCEPBATUBHOTO IeYeHNs. B KOHTPONbHYtO rpynny
BK/oYeHbl 103 (49,5%) pebéHka, KOTOPOMY MPEANPUHATO ONepaTUBHOE NedeHre Ha GOHe HECUCTEMATUYECKOTO U HEMOJIHOTO KOHCePBATUBHOIO Jie-
YyeHus.

Pe3ynbTaTthl: ONTUMM3ALLMA TaKTUKU ONEPaTUBHOIO JIeYeHUA NMPOBOAMIACH C YYETOM BO3pacTa HO/bHbIX, XapaKTepa U COYETAHHOCTU KOHTPAKTYp U
AedopmaLyii, ycoBePLIEHCTBOBAHHbIX NMOKa3aHUI K onepaLm, CNacTUYHOCTM MbILLULL, CTEMEHWU HapyLieHU Xoabbbl. COBEpLLEHCTBOBaHbI NMOKa3aHUA
L0151 KOPPEKLMU OTAENbHbBIX KOHTPAKTYp U gedopmaLimit. Kpome 06LLEM3BECTHBIX, MPEAIOKEH PAL YCOBEPLIEHCTBOBAHHbBIX METOAOB XMPYPruyecKoi
KOPPEKLIMM KOHTPAKTYp 1 aedopmauuid. Mpu paspaboTke oNTUMU3MPOBAHHOW TaKTUKM ONEPATUBHOIO IEYEHWUA NPUOPUTET OTAABANCA BbIMOSHEHWIO
onepaumii Ha MATKUX TKaHAX B PaHHUE CPOKU. Onepaummn Ha KOCTAX BbIMOSHANNCH TONbKO nocie HeahpdeKTUBHOCTM onepaLmili Ha MAFKUX TKaHAX.
C y4éTOM BbllEHa3BaHHbIX PAKTOPOB YCOBEPLUEHCTBOBAHbI NMOKa3aHUA K BbIMOJHEHWIO MHOTOYPOBHEBbIX OMEPaTMBHbIX BMeLLIATe/bCTB, KOTopble C
YY4ETOM MNPUCYTCTBUA BTOPUYHBIX AedopMaLMil MOTYT MPUMEHATLCA B OAMH UAKM HECKO/bKO 3TanoB. OTAanéHHble pe3ynbTaTbl 1eYeHUA OLEeHEHbI C
MOMOLLbIO MPEAONKEHHO B XOAE BbINONHEHWA paboTbl WKanbl. Peannsauys BbileHa3BaHHOTO NOAX0Aa CNOCOBCTBOBAA CTATUCTUYECKU 3HAUMMOMY
YNYULIEHWIO OTAANEHHbIX PE3YNLTaTOB B OCHOBHOW rpynmne no CPaBHEHMIO C KOHTPObHOW (cooTBETCTBEHHO 72,5+4,7 1 61,2+3,6 6annos; p<0,001). C
MOMOLLH 06BEKTUBHBIX AaHHbIX YCTAHOBIEHO, YTO YACTOTa XOPOLUMX Pe3yNbTaToB (Mpu cymme cBblile 70 6an10B) B OCHOBHOW rpynmne CTaTUCTUYECKU
3HAYMMO OKa3anacb 6osblUe, Yem B KOHTPO/IbHOW rpynne (cooTBeTcTBeHHO 64,4% 1 11,8%, p<0,001). HanpoTuB, B KOHTPO/ILHOM rpynne Habaganock
npeobnasaHue yA0BNETBOPUTE/NBHBIX Pe3ynbTaTos (Mpu cymme oT 61 Ao 70 6annoB) Mo cpaBHEHWIO C KOHTPOIbHOM FPyNMoi (COOTBETCTBEHHO 27,7% U
65,6%, p<0,001). YacToTa HEyA0BIETBOPUTE/IbHBIX PE3YNLTaTOB B OCHOBHOM rpynne CTaTUCTUHECKM 3HaUYMMO Bbina HUKE, YeM B KOHTPO/IbHOM rpynne
(cooTBeTcTBEHHO 7,9% M 22,6%, p<0,01).

3akntoueHue: pesynbraTbl NPOBEAEHHOIO UCCNEA0BAHMA NOKa3an CTaTUYECKM 3HAYMMOE yyYlleHWe OTAANEHHbIX Pe3ybTaToB NeYeHns cnactuye-
cknx dopm ALIM npu ncnonb3oBaHUM ONTUMMU3MPOBAHHON TaKTUKM Ie4eHUA. BbinoaHeHWe onepaLuuii No ONTMMU3MPOBAHHBLIM NMOKa3aHUAM NO3BONA-
€T L06UTLCA MONOKUTENbHBIX Pe3ynbTaToB Y 92,1% 60bHbIX.

KntoueBble cnoBa: demckuli yepebpansHbili napanuy, cnacmuyeckas opma, onepamusHoe sneveHue, onepayus LLimogens-1, onepayua LLimoge-
n17-2, onepayus 3auyenuHa-LLmypma, omoanéHHsle pe3yanbmamel, WKAAA OYEeHKU 0mOanEHHbLIX pe3ysnbmamos.

Ona uutupoeaHua: faHues XT, Pa33okos AA. OnepaT1BHOE SieueHue AETCKUX LiepebpanbHbix napanauyein. BecmHuk AsuueHHsl. 2024;26(2):214-32. https://
doi.org/10.25005/2074-0581-2024-26-2-214-232

SURGICAL TREATMENT OF CEREBRAL PALSY

KH.T. GANIEV, A.A. RAZZOKOV

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

Objective: To improve surgical treatment outcomes of spastic cerebral palsy (SCP) with lower extremities involvement.

Methods: The results of surgical treatment of 208 children aged 3 to 14 years with SCP affecting the lower extremities were analyzed. Depending on
the treatment tactics, the patients were divided into two groups. The main group included 105 (50.5%) patients who underwent surgery in addition
to continuous complex conservative treatment. The control group included 103 (49.5%) children who were operated against the background of
unsystematic and incomplete course of conservative therapy with unsystematic drug administration.

Results: The surgical treatment tactics were optimized by considering the patient's age, types and combinations of contractures and deformities,
enhanced surgical indications, muscle spasticity, and gait disturbances. Improvements have been made in identifying the need to correct particular
contractures and deformities. Alongside the commonly used techniques, several enhanced approaches for surgical correction of contractures and
deformities have been suggested. In creating efficient surgical strategies, the focus was initially on conducting surgeries on soft tissues. Bone surgeries
were carried out only if soft tissue surgeries were unsuccessful. Considering the factors mentioned above, there have been enhancements in the
guidelines for multilevel surgical procedures, which may be implemented in single or multiple stages, considering secondary deformities. The scale
proposed during the study was used to evaluate long-term treatment outcomes. Implementing the above approach contributed to a statistically
significant improvement in long-term outcomes in the main group compared to the control group (72.5£4.7 and 61.2+3.6 points, respectively;
p<0.001). Based on objective data, it was found that the rates of positive outcomes (scoring above 70 points) were significantly higher in the main
group compared to the control group (64.4% and 11.8%, respectively, p<0.001). Conversely, the control group showed a predominance of satisfactory
outcomes (scoring 61 to 70 points) in comparison to the main group (27.7% versus 65.6%, p<0.001). The main group had a statistically significantly
lower rate of unsatisfactory results than the control group (7.9% and 22.6%, respectively, p<0.01).

214



I'anues XT c coasm. Jetcknii nepeOpaAbHBLI ITapaand

BECTHMK ABMILIEHHEBI
Tom 26 * No 2 * 2024

Conclusion: The study's findings demonstrated a statistically significant improvement in the long-term outcomes of treating SCP by implementing
enhanced treatment strategies. Performing surgical procedures based on optimized indications leads to favorable outcomes in 92.1% of patients.
Keywords: Cerebral palsy, spastic form, surgical treatment, Lorenz-Stoffel neurotomy, Sturm-Zatsepin method, long-term outcomes, long-term

outcomes assessment scale.

For citation: Ganiev KhT, Razzokov AA. Operativnoe lechenie detskikh tserebral'nykh paralichey [Surgical treatment of cerebral palsy]. Vestnik Avitsenny
[Avicenna Bulletin]. 2024;26(2):214-32. https://doi.org/10.25005/2074-0581-2024-26-2-214-232

BBEOEHUE

B HacToswee Bpemsa npobnema AMarHOCTUKM U fevenmna ALMN,
13-3a YPE3MEPHOI PAcNPOCTPAHEHHOCTU M UHBANMAHOCTU, OTHOCUTCS
K UMC/y aKTyaNbHbIX 33434 NMPAKTUYECKOro 3apaBooxpaHeHus [1-3].
YactoTa ALUMM B 93KOHOMWYECKM Pa3BUTbIX CTPAHAX COCTaBAsAeT oT 2-2,5
20 13 Ha 1000 HaceneHua. B cTpyKType MHBANIMAHOCTM YA/ bHbIN BEC
paccmaTprBaemoit natonorum konebnetcs ot 24% no 70% [1, 4, 51.

Bonpocb! neyenns 6onbHbix ¢ ALIMN B inTepaType ocBelleHb! 4o-
CTaTO4YHO NOAPO6HO, OAHAKO OHU OTHOCATCA K YUC/Y CaMbIX AMCKYTa-
6e/1bHbIX pPa3AenoB KAMHUYECKOW opToneamu [6-9]. B cA3m ¢ Tem, uTo B
OCHOBE KIMHUYECKMX NpossaeHnii LM nexat MSMeHeHWs B roN0BHOM
MO3re, @ UX NOCNEACTBUA NPOABAAIOTCA B KOHEYHOCTAX, 3TO 06CTOATENb-
CTBO AMKTYET HEOOXOAMMOCTb NMPOBEAEHMSA KOMMIEKCHOTO A/IUTENbHO-
rO KOHCEPBATMBHOTO M OMEPATUBHOTO IEYEHUA B COYETAHMM C BOCCTa-
HOBUTE/IbHBIM /IeYEHNEM B TEYEHWE BCeW U3HW 6onbHoro [4, 10].

Cpeay vccnenoBaTtenei, No AaHHbIM IUTEPATYPbI, HET KOHCEHCY-
Ca OTHOCUTENBHO CPOKOB BbIMO/MHEHWUS OMEPATUBHbIX BMELLATENbCTB.
BONbLUMHCTBO MccneaoBaTenel paTyeT O Kak MOXKHO PaHHEM BbIMNoA-
HEHWW XMPYPrUYECKOTO IEYEHUS, MOTUBMPYA JaHHbIM NOAXOA, TEM, YTO
OH HOCWT NPEBEHTUBHbIV XapaKTep, T.K. OnepaLmm B Takmx Cayyanx Ha-
rnpaB/ieHbl Ha NPOGUNAKTUKY Bosee TAKENbIX M3MEHEHWI ONOPHO-ABW-
raTenbHOro annaparta [4, 7, 10, 11]. B HacTosLLee Bpems GONbLUMHCTBO
nccnepoBateneil TakKe NPUAEPIKMBAETCA MPMHLMMNA  BbINONHEHWS
XUPYPrU4ECKOro IeYeHnA «CBEPXY BHM3». ECTECTBEHHO, 3TW onepaLymm
[OMKHBI NPOBOAUTLCA Ha POHE KOHCEPBATUBHOMO JIEYEHNA B Pas3ny-
HbIX COYETAHMUAX C YYETOM BO3PACTa, TAKECTU HAPYLLUEHWI QYHKLMM KO-
HEYHOCTEN 1 CaMMX OMEPATUBHBIX BMELLATENBCTB.

Cpeay MHOXKeCTBa NOAXOA0B HamboJbluee YMCNO CTOPOHHMKOB
MMEET MHOrOYpPOBHEBbIN Moaxod, vmeHyemblii SEMLS (single event
multilevel surgery), Korga ogHOBPEMEHHO BbINONHAIOTCA ABe 1 bonee
onepaumn [12-14]. B pamKax 3TOM KOHLEMNUMW LUMPOKOE MpPU3HaHWe
MONYYMAM BMELLATENCTBA HA MAMKMX TKaHAX, KOTOPbIe MPUMEHSIOTCS B
Pa3nYHbIX coueTaHusx [6-8, 13]. C Lenblo AOCTUNKEHUS MAKCUMaNbHO
3ddEKTUBHBIX PE3Y/ILTATOB PEKOMEHAYETCA BbINOMHEHWE 3THX Onepa-
LM B paHHeM BO3pacTe U NPU HaNYUKM YMEPEHHbIX NMPOABAEHUI 3a-
6onesaHusA. Mpy HaNMUUK TAKENBIX AePOPMaLLUA U KOHTPAKTYp, Koraa
3TV U3MEHEHMA BIMAIOT Ha NpaBKU/bHOe GOPMMPOBAHNE ABUTATENbHbIX
OYHKUMM, B PEAKMX UCK/IHOYEHMSAX NPUOEratoT K onepaLmam Ha KoCTax
[8, 15]. B nuTepaType noa4yépKMBaETCA 3Ha4YEHME COBPEMEHHbIX METO-
[l0B AMArHOCTUKM, B YacTHOCTU Y3U 1 HelpoBKU3yanmnsaLmu, B yny4ile-
HWUW pe3ynbTaToB 0bCyKaaemoit natonorum [16, 17].

HecmoTpa Ha npucTanbHOEe BHUMAaHWE UCCieaoBaTenein K 3Toi
npobaeme, MHOrMe acnekTbl ONEPaTUBHOTO IeYeHUs paccmaTpuBae-
MOW MaToNIoMMMn OCTAOTCA AUCKYTAabenbHbIMM, a MOPOW OCBELLEHbI C
NPOTUBOPEUMBBIX NMO3ULMIA. ITO KacaeTcA BO3pacTa AeTel, BapuaHTOB
COYETaHMA M MOMbITKN CUCTEMATM3ALLMM KOHTPAKTYP M OMnepaTuBHbIX
BMELLATENbCTB, OOBEKTUBHOM OLIEHKM PE3YNLTAaTOB IEUEHUA U APYIUX
acnekToB. Heobxoa¥Mo OTMETUTb, YTO B TafKMKUCTAHE B CTPYKType

INTRODUCTION

Due to its excessive prevalence and disability, diagnosing
and treating cerebral palsy is one of the urgent problems of prac-
tical healthcare [1-3]. The incidence of cerebral palsy in econom-
ically developed countries ranges from 2-2.5 to 13 per 1000 pop-
ulation. The share of the conditions ranges from 24% to 70% in
disability patterns [1, 4, 5].

Although the literature adequately addresses the treat-
ment issues of patients with cerebral palsy, they remain one of
the most contentious areas in clinical orthopedics [6-9]. Because
cerebral palsy symptoms stem from brain changes and their con-
sequences manifest themselves in the limbs, it is necessary to
provide lifelong ongoing complex conservative and surgical treat-
ment, along with rehabilitation therapy [4, 10].

According to the literature, researchers do not agree on
the best time to perform surgical procedures. Nevertheless, the
majority of specialists recommend undergoing surgery as soon
as possible. They assert that this method aims to prevent more
severe musculoskeletal system changes by acting preventively
in such situations [4, 7, 10, 11]. Presently, most researchers also
follow the principle of conducting surgical treatment top-down.
Naturally, these procedures must be performed along with con-
servative treatment in various combinations, considering age, se-
verity of limb impairment, and extent of surgery.

Out of all the different methods, the most popular one is
a multilevel approach called SEMLS (single-event multilevel sur-
gery), where multiple surgeries are performed simultaneously
[12-14]. Soft tissue interventions embraced within this frame-
work are widely utilized in diverse combinations [6-8, 13]. To ob-
tain optimal outcomes, it is advised to carry out these procedures
when there are mild clinical manifestations, typically at a young
age. In rare cases, bone surgery may be considered when severe
deformities and contractures prevent the normal development of
motor function. [8, 15]. The significance of advanced diagnostic
techniques such as ultrasound and neuroimaging is highlighted in
the literature as crucial for enhancing outcomes [16, 17].

Although researchers have closely examined surgical treat-
ment for this condition, many aspects of this issue are still debat-
ed and can be seen from conflicting viewpoints. This pertains to
the age of children, possible combinations, efforts to classify con-
tractures and surgical interventions, evaluating treatment out-
comes objectively, and other related factors. It should be pointed
out that in Tajikistan, in contrast to the literature data, by the time
surgical interventions are performed, severe forms of the disease
predominate in morbidity patterns. These problems are due to is-
sues in organizing medical care for these patients, the unavailabil-
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06CyKaaeMOol NaToNorm, B OTAIMYME OT IMTEPATYPHBIX AAHHbIX, K MO-
MEHTY BbINOJIHEHUA XMPYPrUYECKUX BMELLATENLCTB NpeobiasatoT Ta-
énble popMbl 3ab6oneBaHMs. OHM 0OYyCNI0BNEHbI HAaMYMEM Npobaem
B OPraH13aLMn MeAMLIMHCKOWM NOMOLLM 3TUM BO/IbHBIM, OTCYTCTBUEM
B NPaKTUKe OETCKMX HEBPOMATONOroB 6OTyIMHOTEPANWUM, OTCYTCTBUEM
YCNOBWIA /1A NMPOBEAEHNA KOHCEPBATUBHOIO /IEYEHWA B OTAANEHHbIX
palioHax M3-3a HEPaBHOMEPHOWN AOCTYMHOCTU CMEeLMannu3vMpoBaHHOM
MOMOLLY W APYrMMUM obCcToATENbCTBAMM. M0 3TOM MpUYMHE, C Hallei
TOYKM 3PEHUS, NPEACTABEHHbIE B IUTEPATYPE PEKOMEHAALMUM TPYAHO
NPUMEHUTb AN LAaHHOW KaTeropuu 60/1bHbIX. B Lienom, obobLiatoLmx
nccneaoBaHui No 3tov Npobneme B Halei cTpaHe BoobLLe He NPOBO-
AMNoCh. BbilwensnoxeHHble 06CTOATENbCTBA NOCAYKMUAN OCHOBAHWEM
npu Bbl6OpEe TEMbI HACTOALLETO UCCNEA0BAHUA.

LLENb UCCNEAOBAHMUA

YnyulleHve pe3ynbTaToB ONepaTUBHOTO JIEYEHMA CMACTUYECKUX
dopm LN c nopaskeHMemM HUKHUX KOHEYHOCTEN.

MATEPUAN U METOAbI

MpoaHann3npoBaHbl AaHHble 208 fAeTeit €O CnacTMYeCKUmu
dopmamu LM ¢ nopakeHMEM HUKHUX KOHEYHOCTEN, KOTOPbIM bbI0
npoBeAeHO OnepaTvBHOE neveHne. B nccnegosaHune BraoueHbl 141
(67,8%) manbumk u 67 (32,2%) peBoyek. BospacT 60MbHbIX: AETU paH-
Hero Bo3pacta (1-3 net) coctasuam 87 (41,8%), AOLWIKONBLHOMO BO3pacTa
(4-7 net) — 68 (32,7%), MnagLwero LWKobHOro Bospacta (8-10 net) — 41
(19,7%) n nogpocTkosoro Bo3pacta (11-14 net) — 12 (5,8%). B 3asu-
CUMOCTU OT TaKTUKM fleveHuns 6onbHble Bblav pacnpeseneHbl Ha Age
rpynnbl. B ocHoBHyto rpynny Bowsn 105 (50,5%) 60/bHbIX, KOTOpbIM
NPUMEHSAIUCL HEMPEPbIBHOE KOMM/IEKCHOE KOHCEPBATUBHOE IeYeHMe
1 ONTUMM3MPOBAHHAA XMPYPrMYecKas TakTUKa. B KOHTPO/IbHYIO rpynny
BK/toYeHbl 103 (49,5%) pebEHKa, KOTOPOMY NPeaNpPUHATO OnepaTuB-
HOe neyeHne Ha GoHEe HECUCTEMATMYECKOrO M HEeMOJIHOTO KOHCepBa-
TUBHOTO /IeYEHMS.

Kommcena no atvke TafKMKCKOTO rOCYAAapPCTBEHHOMO MeAULIMH-
CKOro yHMBepcuTeTa M. Abyanm nbHM CuHo ogobpuna gaHHoe nccne-
ZoBaHue (npotokon Ne 8 ot 2 Hosbpa 2023 roza).

CratncTyeckan 06paboTKa KAMHUYECKOTO MaTeprana npoBoau-
Nacb C MOMOLLBIO MaKeTa nporpamm «Statistica 10.0» (StatSoft Inc., USA)
C onpeseneHemM cpesHUX abCcoOTHBIX U OTHOCUTE/IbHBIX BEAWUYMH.
Mpn 3TOM HOPMaNbHOCTb pacrpeaeneHns BblIGOPKM OLeHMBaNach Mo
Kputepuam Koamoroposa-CmmpHosa 1 LLiannpo-Yunka. MapHble cpas-
HEHWA MEXAY He3aBUCUMbIMM FPYNMamu MO KOINYECTBEHHbIM NOKa3a-
Tenam nposeseHbl No U-Kputeputo MaHHa-YUTHM, MO KaueCTBEHHbIM
MnoKasaTesAM — Mo KpUTepUIo X2 B TOM YMC/Ie C MOMpaBKoii MeTca u no
TOYHOMY Kputeputo ®uwepa. Mpn napHbIX CPAaBHEHUAX MEXKAY 3aBU-
CMMbIMM BENMYMHAMM UCMONb30BaNCA T-KpuTepuid BunkokcoHa. Pasnu-
YMA CYATANIUC CTAaTUCTUYECKM 3HAUMMBIMK NpK p<0,05.

PE3YNIbTATbl U UX OBCYXXAEHUE

B Lenom, B Halwem maTepuane no CPaBHEHWIO C OMUCAHHbIMM B
JUTepaType AaHHbIMM Habopaetca 6onee BbICOKWI yaeNbHbINA Bec
(baKTOpOB pucKa. Tak, cpeaHee 3HaueHWe 3TUX GaKTopoB pucka (n=735)
coctasuno 5,1 Ha ogHoro 6onbHoro. B 74 (51,0%) HabntogeHuax ma-
Tepu aeteit ¢ AUN umenn pasnnyHble Npobnembl Npy NPeaplayLmnx
podax. 3T cnyvam UMenn Mecto npu poxaeHun aeteit ¢ ALMN mHo-
TOPOXKaBLUENM MaTepbto, YAE/bHbIN BEC KOTOPbIX B HALLEM MaTepuane
coctasun 86 (59,3%). B 69 (80,2%) HabntogeHMAX OT 0bLLero Konude-
CTBa POXAEHUA AeTeil MHOTOPOXKaBLUMMU MaTepamu (86 cnyyaes)
60/bHble poaunuch ot natbix (53,5%) u wecTbix (26,8%) ponos. B 94
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ity of botulinum therapy in the practice of pediatric neurologists,
the suboptimal conditions for conservative treatment in remote
rural areas due to the uneven availability of specialized care, and
other circumstances. We find it challenging to implement the rec-
ommendations suggested in the literature for this group of pa-
tients. As a whole, no comprehensive research studies have been
conducted on this issue in Tajikistan. The above conditions were
the reason behind selecting the subject of this research.

PURPOSE OF THE STUDY

To improve the surgical treatment outcomes of SCP with
lower extremities involvement.

METHODS

Clinical data from 208 children with SCP affecting the low-
er extremities who underwent surgical treatment were analyzed.
The study included 141 (67.8%) boys and 67 (32.2%) girls. The
patient population was distributed across different age groups
as follows: 41.8% (87) were toddlers aged 1-3, 32.7% (68) were
preschoolers aged 4-7, 19.7% (41) were children in middle child-
hood aged 8-10, and only 5.8% (12) were adolescents aged 11-14
years. The patients were divided into two groups based on the
therapeutic management features. The main group of 105 pa-
tients (50.5%) received continuous, complex, conservative treat-
ment and optimized surgical tactics. The control group included
103 children (49.5%) who underwent surgical treatment without
proper and complete conservative treatment.

The study was approved by the Ethics Commission of Avi-
cenna Tajik State Medical University, Dushanbe, Tajikistan (Proto-
col Ne 8 dated 02.11.2023).

The research results were analyzed using STATISTICA v. 10.0
(StatSoft Inc., USA). Kolmogorov-Smirnov and Shapiro-Wilk tests
were used to assess the normality of data distribution. Paired
comparisons between independent groups for quantitative vari-
ables were carried out using the Mann-Whitney U test. The Chi-
square test (x?) with Yates' correction and Fisher's exact test were
used for qualitative variables. For pairwise comparisons between
dependent variables, the Wilcoxon T test was used. The signifi-
cance level was set at p equal to 0.05.

RESULTS AND DISCUSSION

Our study found a higher specific weight of risk factors than
the data reported in the literature. Thus, the mean value of these
risk factors (n=735) was 5.1 was 5.1 per patient. In 51.0% of cas-
es, mothers of children with cerebral palsy had problems during
previous births. This was more common in multiparous mothers,
who accounted for 59.3% of cases in our study. Among these cas-
es, 80.2% of children were born from the mother's fifth (53.5%)
or sixth (26.8%) birth. In 64.8% of cases, the interbirth interval
was shorter than the normal one of 2 years and 9 months. The
combination of factors such as multiparity, shortening the time
between consecutive births, and nutritional deficiencies have
contributed to a high number of premature births in our region,
accounting for 71 cases (49.0%) in our data. These factors have
contributed to more severe manifestations of the discussed con-
dition and should be considered when developing treatment
plans.
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(64,8%) HabntOAEHNUAX MMENO MECTO HaPYLLEHWE UHTEPTeHETUYECKOTo
MHTEpBasa, KOTOPbIV B HOpMe cocTaBnseT 2 roga v 9 mecaues. Cove-
TaHWe MHOTOZAETHOCTY, COKPALLEHWUA MHTEPreHETUYECKOTO MHTEPBANa,
aNMMeHTapHbIX GaKTOPOB M ApyrX CNOCOBCTBOBAO POXAEHMIO HEO-
HOLUEHHbIX AeTEeN, yAeNbHbI BEC KOTOPbIX B HALLeM MaTepuasne cocTa-
Bun 71 (49,0%) cnyyaid. Bce 3Tn dakTopbl ABNAIOTCA NpUYMHON bonee
TAKENOro NPosABAEHUA 0BCyKAaeMol NaToNOMMKN B HALLEM PErVIOHE U
ZOMKHbI YYNUTBIBATLCA NMPU ONTUMM3ALUM TaKTUKM KOMM/IEKCHOTO ee
NleyeHms.

ONTUMM3aLMA TaKTUKM IeYEeHUS NPOBOAMIACL KOMMIEKCHO C
YYETOM BO3PACTa, TAXKECTU U COYETAHHOCTU AepopmaLLMii U BTOPUY-
Hbix Aedopmauit. OHa 3aK/H04aNnach B CIeAyHOLLEM:

Bo-nepBbix, OnepaTMBHble BMELLATeIbCTBA B OCHOBHOW rpynne
NPOBOAMNCH NOC/E KOMMNEKCHOTO U CUCTEMATUYECKOrO KOHCepBa-
TUBHOrO NeyeHus (Taba. 1).

ONTYMWM3aLLMA NOLATOTOBKM 6O/IbHBIX K ONEpaTUBHOMY JIEUEHUIO
cnocobcTBoBana 6onee NErkomy TeyeHuto 3aboeBaHNA B OCHOBHOM
rpynne (Tabn. 2).

Kak BUAHO u3 Tabn. 2, B pesy/ibTaTe ONTUMMU3ALMU KOHCEpBa-
TUBHOTO JIEYEHUA B OCHOBHOWM rpymnne OTMEYaeTcs CTaTUCTUYECKU
3Ha4YMMOE YBE/IMYEHNE UTOFOBOTO CpesHero 6asna no CPaBHEHMUIO ¢
KOHTPO/bHOM (cooTBeTcTBeHHO 42,8+0,5 1 32,1+0,3; p=0,011).

Bo-BTOpbIX, B HacTOALLEN paboTe Mbl NPUAEPHKMBANUCH KOHLIEN-
LMK PaHHero onepaTMBHOro seveHns (Taba. 3).

Kak BuzHO 13 Tabs. 3, onepaTuBHbIE BMELLATENbCTBA, MPOBOAM-
Mble B PaHHWE CPOKM Ha GpOHE KOHCEPBATUBHOTO IEYEHMS, BbIMO/HA-
NCb B OBNIEMYEHHbIX YC0BUAX M NMPU MUHMMALHOKM OnepaT1BHOM
arpeccuu. K aTomy BpemeHu BTOpUYHble fedopmMaLim (BbIBUX roN0B-
Kn bespa, KOCoNanocTb U Ap.) TakkKe KOppUrMpoBanuch bonee nerko
M0 CPABHEHWIO C TAKOBBIMM B KOHTPO/IbHOM rpynne.

B-TpeTbUX, yunTbIBas MHOTOObpasune KAMHUYECKMX NPOABAEHWI
obCcy)XaaeMoi NaToNorM, Hamy YCOBEPLLEHCTBOBAHbI NMOKa3aHWa K
onepaTMBHOMY nieyeHuto (Tabn. 4).

B-4eTBEPTbIX, B OCHOBHOM rpymnmne npu HaAM4YumK TAXKENOW NPUBO-
[ALLEN KOHTPAKTYpbl Ta306epeHHbIX CyCTaBOB NepeceKanucb noutu
BCe NPUBOAALLME MbILLLbI, B TOM YMC/E NEXKaLLME B yBOKMX CNOSX,
T.€. BbINO/IHANACh D0/Iee pagvKanbHas MUOTOMMS NPUBOAALLMX MbILLILL,.

B-nATbIX, B OCHOBHOW rpynne onepauus rrepca BbINOMHANACH
B Ma/IOMHBA3MBHOM BapuaHTe. CyTb JAHHON METOAMKM COCTOWT B
BbIMOIHEHUM 3TOW OMEepPaLMm U3 YeTbIPEX MaNeHbKKX pa3pe3os. Mep-

Ta6nuua 1 Yacmoma Pa3u4HbIX KOMNOHEHMO8
KOHCepsamusHo20 s1e4YeHuA 8 2pynnax

To optimize treatment tactics, we considered age, severity
of primary deformities, and presence of secondary deformities.
Surgical interventions were performed in the main group only af-
ter comprehensive and systematic conservative treatment (Table
1).

Table 2 shows that optimizing preoperative care for surgery
resulted in a milder clinical course observed in the main group.

According to Table 2, the final average score increased sig-
nificantly in the main group due to optimizing conservative treat-
ment, compared to the control group (42.8+0.5 and 32.1%0.3,
respectively; p=0.011).

In this study, we followed the early surgical treatment ap-
proach (Table 3).

Based on Table 3, surgical interventions were performed
during the early stages of conservative treatment using simplified
techniques and minimal surgical aggression. Compared to the
control group, this resulted in easier correction of secondary de-
formities, such as hip dislocation and clubfoot.

Moreover, after examining the various clinical manifesta-
tions of the condition, we have improved the indications for sur-
gical treatment, as presented in Table 4.

If severe adductor contracture of the hip joints is present in
the main group, a more radical myotomy of the adductor muscles
is performed. This involves transecting almost all adductor mus-
cles, including those in the deep layers.

The Eggers procedure was performed using a minimally
invasive technique in the main group. This involves making four
small incisions. Firstly, through two small incisions, the tibial
flexor tendons were exposed from the tibial condyles and held
in place with traction sutures. Next, tenotomies were performed
at each end of the muscle. Then, sutures from either end of the
tendon are placed in the clamps and, in sequence, transferred
subcutaneously to the projection of the femoral condyles. Two
small stab incisions were made by clamp tips pointed toward the
skin above their surface. Next, the soft tissues surrounding the
femoral condyles were laterally retracted, and two bone channels
were drilled into the condyles using a drill under the guidance of
an electron-optical converter (EOC). The ends of the tendons are

Table 1 Frequency of various components of
conservative treatment in groups

B

Peapeccaums/Stretching

Oprtesbl/Orthotics

MepukameHTo3HOE neyeHne/Pharmacological treatment
dusnotepanua/Physiotherapy
Maccax/Massage

JI®K/Exercise therapy

3aHaATue B 6acceitHe/Aquatherapy
BanbHeoTepanusa/Balneotherapy
Koppurupytoumin koctiom/Suit therapy
CaHaTopHoe neyerune/Health resort treatment
Opyrue/Other

abc/n % abc/n %
98 G52 23 22.3 <0.001
93 88.6 1 1.0 <0.001™
98 OO 22 21.4 <0.001
99 94.3 9 8.7 <0.001"
105 100.0 46 44.7 <0.001
97 92.4 24 233 <0.001
42 40.0 5 49 <0.001™
94 89.5 17 16.5 <0.001
7 6.7 2 1.9 >0.05™

68 64.8 - -
5 4.8 1 1.0 >0.05™

2

TpUMeYaHNa: p — CTaTUCTUYECKaA 3HAYMMOCTb Pa3NINuMA NoKasaTenel Mesay rpynnamu (Mo Kputepuio X%, * — ¢ nonpaskoii Metca, ** — no TouHoMy KpuTepnio duiepa)
Notes: p - statistical significance of the difference in variables between groups (according to the Chi-square (x?) test, * — with Yates' correction, ** — according to Fisher's

exact test)
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Tabauya 2 CpasHuMesbHbIl aHAAU3 KAUHUYECKUX NPoAsaeHul
cnacmuyeckol gpopmsi LT ¢ nomowbro pazpabomaHrHol wKanel

Xoabba no knaccudumKaumm 60bLLNX MOTOPHbIX GYHKLMIA
Walking performance according to the Gross Motor Function Classification
System (GMFCS)

CnacTMYHOCTb MbILLL, MO WKane JwsopTa

Muscle spasticity according to the Modified Ashworth Scale (MAS)

Cuna mbiwu/Muscle strength

Pednekcbl/Reflexes

KoHTpakTypa TazobeapeHHoro cycrasa/Contracture of the hip joint
KoHTpakTypa KoneHHoro cyctasa/Contracture of the knee joint
JKBUHYCcHan aedopmauua ctonbl/Equinus foot deformity (EFD)
HapyweHue ¢yHKumm ctonbl/Foot functional impairment
Koconanoctb/Clubfoot

BbiBux ronosku 6eapa/Hip dislocation

BapycHas n/wnu BasnbrycHas gedopmauus cronbl
Varus and/or valgus foot deformity

Wtoro/Total

Table 2 Comparison of clinical symptoms of SCP
with a newly created scale

OcHoOBHas KoHTponbHas p
Main Control
(n=105) (n=103)
3.31£0.6 2.4+0.4 >0.05
3.410.3 2.5+0.5 >0.05
4.3+0.6 3.910.4 >0.05
3.910.4 3.1+0.5 >0.05
3.510.3 2.3+0.5 =0.041
3.5%0.5 2.1+0.4 =0.030
3.310.6 2.1+0.3 >0.05
3.940.6 3.1+0.5 >0.05
4.1+0.3 3.4+0.5 >0.05
4.5+0.5 3.6£0.6 >0.05
4.610.4 3.810.4 >0.05
42.8+3.5 32.1+2.3 =0.011

MpumeyaHma: p — CTaTUCTMYECKan 3HAYMMOCTb Pasnnyma nokasarenei mexay rpynnamu (I'IO U-Kkputepuio MaHHa-yMTHM); MaKCUMa/ibHaa cymma 6annos ANA KaXaoro us

napameTpos CocTasuna 5, MUHUMabHas — 0

Notes: p — statistical significance of the difference in variables between groups (according to the Mann-Whitney U test); the maximum score for each parameter was 5, the

minimum -0

BOHaYa/bHO M3 ABYX HEeBGO/bLIMX PAa3pe30B CyXOKUAWA crubateneii
TONIEHN BbIAENAOTCA U3 MbILLENKOB FONEHN U BepyTca B AepKanku
nyTém nogwusaHua. [anee BbINONHAOTCA TEHOTOMUU C 0benx CTo-
POH. KoHLbI fiepsKanok bepyTcs B 3aXKMMbl M NOOYEPESHO 3aKPbITO U
MOAKOXKHO NEepeBoAATCA B NPOEKLMM MbIlLenkoB beapa. Hanpasne-
HMEM KOHYMKOB 3aXKMUMOB B CTOPOHY KOXKM Haj, UX MOBEPXHOCTbIO Je-
natoTcA ABa HebonblLMX paspesa. [lanee, MArkve TKaHW 0ToABuWratoTca
OT MbILLENKOB 6efpa, C MOMOLLBIO APE/N NOA HaBUraLLMEN 3NEKTPOH-
HO-ONTUYecKoro npeobpasosatens (J0MM) B HUX NpocBepaMBatOTCA
[1Ba KaHana. [lanee nooyepEaHo B 3TM KaHasbl Nog KoHTposem 00
BBOZATCA KOHLLbI CYXOXKMANI Ha TYOUHY 10 OLHOMO CAHTUMETPA (KOH-
TPONMPYETCA CMULIEN), KOTOpble 3aTem TaKKe Mof, KoHTponem J0M
bVKCHpyLOTCA KCeHOTpaHcIaHTaTamu B dopme WwTudToB. BeinosHe-
HWe onepauym rrepca B BblLENPUBEAEHHOM MasIOMHBAa3MBHOM Ba-
PUaHTE Mo Hallei MeToAMKe NO3BO/AET COKPATUTL Bpems peabunuta-
LM BONbHBIX M YMEHBLIUTL MaTepHabHbIe 3aTPaTbl, 3aTPaYMBAEMbIE
B XOZl€ /IeYeHUs.

Tabnuya 3 Cpoku nposedeHus onepamugHo20 fE4eHUs 8 apynnax

then inserted into these channels, individually, up to a depth of
one centimeter (guided by wire) under the control of the EOC.
Finally, the tendon ends were fixed using xenograft pins, which
were also done under the control of the EOC. Our minimally in-
vasive approach to the Eggers procedure reduces patient reha-
bilitation time and material costs associated with the treatment.
Priority was given to performing soft tissue surgical interventions,
with reconstructive surgeries on bones being undertaken only
when it was impossible to correct the condition with soft tissue
operations.

If technically possible, surgeries were performed using a
minimally invasive approach. Examples include subcapsular ac-
etabuloplasty for hip dislocation and performing minimally inva-
sive surgical procedures under navigation using an EOC.

Significant emphasis was placed on the unique aspects of
separate surgical procedures and their concurrent performance

Table 3 The timing of surgica/ treatment in groups

a6c/n % a6c/n % a6c/n %
PaHHuI Bo3pacT (1-3 net)/Toddlers (1-3) 27 25.7 2 1.9 <0.001** 29 13.9
[owKonbHbil (4-7 net)/Preschoolers (4-7) 66 62.9 38 36.9 <0.001 104 50.0
mfdaé‘r;”g:iféﬁz’;:”(';_”lg 10 ner) 8 7.6 55 53.4 <0.001* 63 303
MogpocTtkosbiii (11-14 net)/Teenagers (11-14) 4 3.8 8 7.8 >0.05** 12 5.8
Wtoro/Total 105 100.0 103 100.0 208 100.0

MpUMeYaHMa: p — CTaTUCTUYECKaA 3HAUMMOCTb Pa3aIMuMii NoKasaTeneil Mexay rpynnamu (Mo KpuTepuio X% * — ¢ nonpasKoii Metca, ** — no TouHomy KpuTepuio duepa)
Notes: p — statistical significance of the difference in variables between groups (according to the Chi-square (x?) test, * — with Yates' correction, ** — according to Fisher's

exact test)
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Tabnuya 4 YcosepuieHcmMBOBaHHbIE YHUBEPCAbHbIE NOKA3AHUA K ONepamusHbIM 8Mewamenscmeam npu cnacmuyeckux goopmax AL

PaccnabneHve mbiluy,

KoppeKuusa paBHOBeCUs MblLLEYHON CUJbl

VCTpaHeHme HENPaBW/1bHOIO NONIOXKEHUA
CyCTaBOB U yBe/in4yeHune 06béma nx ,CLBM)KeHMm

YcTpaHeHWe HenpaBUIbHOTO NMOMOXKEHUA
CYCTaBOB M OrpaHUYeHne 06bEMa UX ABUKEHUN

PeKOHCTPYKTUBHbIE Onepaumm

yoanHeHune cyxomwnwﬁ M MblLL,
OTHOCUTE/NIbHOE YO/IMHEHUE MbILLL
npespawleHne AByCyCTaBHbIX MbilL, B
OAHOCYCTaBHble

MMWOTOMUU U TEHOTOMUU

onepaunn Ha CNMHHOM mo3re

nepecagKa CyxoXuaui
0CTEOTOMMM
apTponnacTuka

TeHoAesbl
apTpoaesbl

KOppeKuua BTopuYHbIX Aedopmaunii

Table 4 Optimized universal indications for orthopedic surgery on children with SCP

Muscle relaxation

Correction of muscle imbalance

Muscle and tendon lengthening
Relativemuscle lengthening

Reduction of the uncrossed two-joint
muscles of the leg to one-joint muscles

Myotomy and tenotomy
Spinal cord surgery
Tendon transfer

Mpumepbl
axunnonaacTuka

YKOpayunsawLue octeotTommnu

nepecazka crubartenelt roneHun us
MbILLE/IKOB rosIeHN B Mbllesikv 6eapa

MMOTOMMA NPUBOAALLMX MbILILL Beapa

nepepesKa KopewkosB CMMHHOTO Mo3ra,
MuUuenoTomumn

onepauus drrepca

meTannaasua no Bpepeny

apTponnacTuka

TeHoZesbl
TPEXCYCTaBHOM apTpoAes
rO/IeHOCTOMHOrO CyCcTaBa

OTKPbITOE BNpas/eHNe BblBUXa FO1I0BKU
6enpa, onepauma 3auenunHa-LLtypma

Examples

Achilloplasty
Shortening osteotomies

Tibial flexor transfer from the condyles
of the tibia to femoral condyles

Adductor myotomy
Neurotomy, myelotomy
Eggers procedure

Osteotomies

Correcting joint misalignment and increasing

the range of motion (ROM) Arthroplast
rthroplasty

Correction of secondary deformities

Correcting joint misalignment and limitation of Tenodesis
the ROM Arthrodesis
Reconstructive

surgery

B-LuecTblx, MPUOPUTETHOE 3HAYeHWe MPUAABANOCh BbINOJHE-
HUIO OMEPATUBHbIX BMELLATENIbCTB HA MATKMUX TKAHAX. PEKOHCTPYKTMB-
Hbl€ OMepaLMmn Ha KOCTAX MPeANPUHUMAINCE TONbKO NPYU HEBO3MOXK-
HOCTW KOPPEKLMM NaTON0MMM MATKOTKAHbIMM ONePaLUAMM.

B-ceibMblIX, NPU HaAWYMM TEXHUYECKOM BO3MOMKHOCTU Onepa-
LMW BbIMONHANMUCL B Ma/lOMHBA3VWBHOM BapuaHTe. B kayectse npwu-
MEepPOB MOXHO NPUBECTU CyOKancynNApHyto aLeTabynonnacTuky npu
BblBMXE Beapa v BbINONHEHWE MaNlOMHBA3UBHbIX ONepaLyWii nos Hasu-
rauuei ¢ npumeHeHnem d0MM.

B-BOCbMbIX, Ba}HOe 3HauyeHWe MpWAABaNOCh He TO/bKO 0CO-
GEHHOCTAM TEXHUKM BbINONHEHWS OTAE/bHbIX ONepaTUBHbIX BMeLLa-
TENbCTB, HO U COYETAaHHOMY W OLHOBPEMEHHOMY WX BbIMOIHEHUIO
KaK Ha CYXOXM/IbHO-MbILUEYHOM anmnapaTe, Tak U UX COYETaHUEM C
onepaumAMK Ha HepBax. B cBA3M € Tem, YTO KOHTPaKTYpbI U fepopma-
LMW MMENN COYEeTaHHDBIN XapaKTep, Mbl NPUAEPKMBAANUCL KOHLENLWUK
SEMLS (single-event multi level orthopaedic surgery), 3akntovatowien-
CA B BbINONHEHWN OAHOMOMEHTHbBIX MHOMECTBEHHbIX MHOrOYpOB-
HEBbIX XMPYypPruyecknx BmellaTenbcts. C 3Toi Lenblo onTuMu3aums
TaKTUKU NIEYEHMA PAacCMATPUBAEMOM NATONOMMK NPOBOAMAACH C Y4é-

Supracondylar femoral osteotomy,
according to Wreden P.P.

Arthroplasty

Tenodesis
Triple arthrodesis of the ankle joint

Open reduction of femoral head
dislocation, Sturm-Zatsepin method

on the tendon-muscular apparatus and the nerves. Given the
combination of contractures and deformities, we followed the
single-event multilevel orthopedic surgery (SEMLS) concept in-
volving simultaneous multilevel surgeries. For this purpose, treat-
ment tactics were optimized for the condition, considering both
contractures and secondary deformities as they are interrelated
(Table 5).

Table 5 data highlights clinical presentations of SCP affecting

the lower extremities as follows:

e Typical unilateral — various combinations of only con-
tractures of the hip and knee joints with equinus defor-
mity of the foot on one side without the above second-
ary deformities;

e  Typical bilateral — a various combination of only con-
tractures of the hip and knee joints with equinus de-
formity of the foot on both sides without the above
secondary deformities;

e Atypical unilateral — various combinations of contrac-
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Tabnuya 5 Yacmoma decpopmayuli u KOHMpPakmMyp 8 epynnax

abc % abc % -

abc %

opHocTop. 9 8,6 12 11,7 >0,05* 21 10,1
KoHTpakTypa TazobeapeHHOro cycrasa

OBYXCTOp. 41 39,0 43 41,7 >0,05 84 40,4

oAHOCTOP. 11 10,5 14 14,6 >0,05 25 12,0
KoHTpaKTypa KoneHHoro cycrasa

OBYXCTOp. 83 79,0 86 83,5 >0,05 169 81,3

oAHOCTOP. 7 6,7 10 9,5 >0,05* 17 8,2
IKBUHYCHasA gedopmaLma CTomnbl

OBYXCTOP. 76 72,4 79 76,7 >0,05 155 74,5

oAHocTop. 3 2,9 4 3,9 >0,05** 7 3,4
BanbrycHas aedopmanmsa ctonbl

ABYXCTOp. - - - - - -

ogHocTop. 2 1,9 3 2,9 >0,05** 5 2,4
BapycHaa aedopmavnmsa ctonbl

ABYXCTOp. - - - - _ _

ofHocTOop. 12 11,4 13 12,6 >0,05 29 13,9
Koconanoctb

OBYXCTOP. 6 5,7 9 8,7 >0,05* 15 7,2

ofHocTOop. 12 11,4 15 14,6 >0,05 27 13,0
BbIBWX ron0BKM beapa

[L,BYXCTOP. 2 1,9 2 1,9 >0,05** 4 1,9

MpUMeyYaHma: p — CTaTUCTMYECKaA 3HAYNMOCTb Pa3umii MoKasaTeneil Mexay rpynnamu (o Kputepuio ¥ * — ¢ nonpaskoi Metca, ** — no TouHomy Kputepuio Guwepa)

Table 5 Frequency of deformities and contractures in groups

p
n % n % n %
o Unilateral 9 8.6 12 11.7 >0.05* 21 10.1
Hip joint contracture .
Bilateral 41 39.0 43 41.7 >0.05 84 40.4
L Unilateral 11 10.5 14 14.6 >0.05 25 12.0
Knee joint contracture .
Bilateral 83 79.0 86 83.5 >0.05 169 81.3
. . Unilateral 7 6.7 10 9.5 >0.05* 17 8.2
Equinus foot deformity .
Bilateral 76 72.4 79 76.7 >0.05 155 74.5
. Unilateral 3 2.9 4 3.9 >0.05%* 7 3.4
Valgus foot deformity .
Bilateral - - - - - -
. Unilateral 2 1.9 3 2.9 >0.05** 5 2.4
Varus foot deformity .
Bilateral - - - - - -
Unilateral 12 11.4 13 12.6 >0.05 29 13.9
Clubfoot )
Bilateral 6 5.7 9 8.7 >0.05* 15 7.2
L . Unilateral 12 11.4 15 14.6 >0.05 27 13.0
Hip dislocation .
Bilateral 2 1.9 2 1.9 >0.05%* 4 1.9

Notes: p — statistical significance of the difference in variables between groups (according to the Chi-square (x2) test, * — with Yates' correction, ** — according to Fisher's

exact test)

TOM COYETAaHHOTO XapaKTepa KOHTPAKTYP M BTOPUYHbIX AedopmaLinii
(tabn. 5).

Ha ocHOBaHWM NpeAcTaBieHHbIX B Tab/l. 5 AaHHbIX, BblgeEeHbl
CNeayoLLye BapUaHTbl KNIMHUYECKKX MPOSBAEHNI CNAcTUYeCKUX Gopm
LM ¢ nopakeHnem HUKHMX KOHEYHOCTE:

®  TUNWYHbIA OAHOCTOPOHHUI — PA3/IMYHOE COYETAHME TOIbKO
KOHTPAKTYp Ta3006eApeHHbIX U KONEHHDBIX CYCTAaBOB C IKBYW-
HyCHOW fedopmaLimeri CTomnbl C OAHOM CTOPOHbI 63 Bbllle-
NEepPEeYUCNEHHbIX BTOPUYHBIX AedopmaLiuii;

®  TUMWYHBIA ABYXCTOPOHHUI — Pa3/IMYHOE COYeTaHUe TOMbKO
KOHTPAKTYp Ta306eApEHHbIX U KOMEHHDBIX CyCTAaBOB C 3KBY-
HYCHOM fedopmaLimeit CTonbl C ABYX CTOPOH 6e3 Bbillenepe-
UMCIEHHDBIX BTOPUYHbIX AedopmaLuii;

®  ATUNWYHbINA OLHOCTOPOHHWIA — Pa3/IMYHOE COYETAHUE KOH-
TPaKTyp Ta306eapeHHbIX M KONEHHbIX CYCTAaBOB C 3KBUHYC-
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tures of the hip and knee joints with equinus deformity
of the foot on one side in combination with the above
secondary deformities;

e Atypical bilateral — various combinations of contrac-
tures of the hip and knee joints with equinus foot de-
formity on both sides in combination with the above
secondary deformities.

In the patterns of SCP affecting the lower extremities, typi-
cal bilateral variants were found in 100 (48.1%), typical unilater-
al —in 21 (10.1%), atypical bilateral —in 31 (14.9%), and atypical
unilateral —in 56 (26.9%) cases.

In the typical unilateral variant, surgeons performed a com-
bination of adductor myotomies, Stoffel-I, Stoffel-Il operations,
and achilloplasty unilaterally. A combination of adductor myoto-
mies, Stoffel-l, Stoffel-ll operations, and achilloplasty was per-
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HoWi gedopmaLelt CTomnbl C OAHOMN CTOPOHbI B COYETAHUM C
BblLLENepeYnCcIeHHbIMI BTOPUYHBIMK AedopmaLpamu;

®  aTUNWYHbIA ABYXCTOPOHHWI — Pa3IMYHOE COYETaHME KOH-
TPAKTYp Ta306e4peHHbIX U KOMEHHbIX CYCTAaBOB C SKBUHYC-
HoW aedopmaLmeit CTonbl ¢ ABYX CTOPOH B COYETaHWM C Bbl-
LenepeYncaeHHbIMM BTOPUYHBIMU AehOpPMaLMAMM.

B cTpyKType cnactnyeckmx dopm ALM ¢ nopaxkeHMeM HUKHWX
KOHEYHOCTeW TUMUYHbIE ABYXCTOPOHHME BapuaHTbl BcTpeyanmch B 100
(48,1%), TMNM4HbIE 0aHOCTOPOHHMe — B 21 (10,1%), aTMnuuHble ABYX-
CTOPOHHMe — B 31 (14,9%) 1 aTMNWYHbIE OAHOCTOPOHHME — B 56 (26,9%)
HabaaeHUAX.

Mpy TUNMMYHOM OAHOCTOPOHHEM BapMAHTE BbIMOAHEHbI TUMWNY-
Hble OAHOCTOPOHHME onepauuu. OHWM 3aKNIOYANNCh B COYETAHUM
MMOTOMMI aaaykTopos, onepauunin Wroddens-1, Wroddens-2 u
AXMNIONNACTUKU C OAHOW CTOPOHBI. MpK TUMMYHOM ABYXCTOPOHHEM
BapUaHTe NPUMEHSAIUCH TUMMYHbIE ABYXCTOPOHHME OMepaLymmn — cove-
TaHMe MMOTOMMIA aflyKTOpPOB, onepaumit Ltoddens-1, Wroddena-2
W axuaaonaacTMKK ¢ 06enx cTopoH. Mpu aTMNMYHOM OLHOCTOPOHHEM
BapuMaHTe NPOBEAEHbI aTUMUYHbIE OAHOCTOPOHHWE onepauuu. OHK
3aK/0YaIUCb B COYETAHUM MUOTOMMIA afAyKTOPOB, onepaumit LLTo-
ddens-1, lWrodpdens-2 n axunnonnacTmkK ¢ ogHOM CTOPOHbI C PEKOH-
CTPYKTUBHbIMM OMepauuaMi No noBogdy KOCOAanoCcTU MW BbiBMXa
ronosku beapa. Mpu aTUNMYHOM ABYXCTOPOHHEM BapuaHTe npume-
HAZIMCb aTUMUYHbIe ABYXCTOPOHHME Onepaumn — coyeTaHue onepa-
LM MMOTOMMI aaayKTopos, onepauuit LUtoddens-1, LWrodpdens-2 n
AXMNNONNACTUKM C 06enX CTOPOH B COYETAHWUM C PEKOHCTPYKTUBHbBIMM
onepaumamu no NoBoay KOCoNanocT! UM BbiBUXa roNoBKKM beapa ¢
0fHOW UM ABYX CTOPOH. HeobXoAyMo OTMETWTb, YTO NPU BCEX Ba-
pUaHTax COYETaHMA TUMUYHbLIX U aTUMUYHBIX ONepaTUBHbIX BMeLLa-
TeNbCTB MO MOKa3aHMAM MOTYT NPUMEHATLCA APYrMe onepaTuBHbIe
BMeLLaTeNbCTBA TUMA TEHOTOMMM, NEPEecajKky MbilL, UAKU OCTEOTO-
MUK,

B cBA3M C Tem, YTO B OCHOBHOM MPUMEHANNCH MHOMOYPOBHEBbIE
onepaTVBHbIE BMELIATENbCTBA HA MAMKMX TKAHAX, MPY OTCYTCTBUM MOKa-
3aHMI K ONepaLmsam Ha KOCTAX U HEOBXOAMMOCTM BbIMOIHEHWS KOPPUTU-
pyHOLLMX OMepaLmii No NOBOZAY BTOPUUHBIX AepopMaLyii (BbIBMX FONOBKU
6eapa, koconanoctb), B 112 (53,8%) cayyasx onepaLmu BbINOAHAINCH B
OAVH 3Tan. 3TOT NOAXOZ, aHa/IOTVUEH OMUCAHHOW B IUTEPAType TaKTUKe
BbINO/HEHWA OZAHOMOMEHTHbIX MHOYKECTBEHHbBIX MHOMOYPOBHEBBIX XU-
pyprudeckux Bmelatenbcts SEMLS. B octanbHbix 96 (46,2%) cnydanx
onepaumm nposeAeHbl B Aga 3tana. OTIMYMTENbHOM 0COBEHHOCTBIO ABYX
1 6osiee aTanHbIX onepaLyii B Halem matepuane ABASA0Ch TO, YTO OHU
BbINO/HANMCb B MHOrO3TanHOM Bap1aHTe BbIHYKAEHHO. 3TO 3aBMCE/I0 OT
TAKECTU, XapaKTepa U COYETaHMA KOHTPAKTYP 1 AedopmaLpid, Npu KOTo-
PbIX OAHO3TAMNHaA MX KOPPEKLWA He NPeACTaBAANaCh BO3MOXHON M3-3a
TPaBMaTUYHOCTM onepaLmii. Mbl He NPUAEPKMBAEMCA ONUCAHHOTO B /K-
TepaType NoAxoaa, 3aKN0YatOLLEroca B XMPYPruyeckom Ne4eHnn OKOH-
yaTesIbHO CGOPMMPOBAHHON OCHOBHOM KOHTPAKTYpPbI MM AedopMaLiiu.
B cobcTBEHHbIX HabAOAEHMAX HE BCTPETMAM ONMCAHHbIX STVMM aBTOpa-
MW C/Ty4aeB Pa3BUTUA PELMAMBOB M 0BpaTHbIX AedopMaLLMiA, CBA3AHHbIX
C peanwvsaupeit TakTUKM paHHEero onepaTMBHOIO NieyeHus. Vx passutue
6b110 CBA3AHO HE C PEANM30BaHHON TaKTUKOWM 3TANHOCTV ONepPaTUBHOTO
JIeYEeHUs, a C TAXKECTbIO KOHTPaKTYp 1 Aedpopmaumii. YactoTa npumeHe-
HUWA OHO- M MHOTO3TaMHbIX ONepaLyiA B rpynnax ¢ y4ETOM BbILLEOMNMCAH-
HbIX BApMAHTOB COYETAHWA OMEepaTMBHbLIX BMELIATENbCTB NPUBEAEHA B
Tabn. 6.

Kak BMAHO M3 Tabn. 6, B OCHOBHOM rpynne HabaodaeTcs cTatu-
CTUYECKM 3HAYUMOE YBENMYEHWE YaCTOTbl BbIMONHEHUA OLHOSTAMHbIX
onepauyit No CPaBHEHWIO C KOHTPO/IbHOW TPynnoi (COOTBETCTBEHHO
69,5% 1 37,9%, p<0,001).

XapaKTep 1 YacToTa BbINOHEHHbIX ONEPaTUBHbBIX BMELLATeNbCTB
npeacTaB/eHbl B Tabn. 7.

formed bilaterally in the typical bilateral variant. In cases with an
atypical unilateral variant, a combination of adductor myotomies,
Stoffel-l, Stoffel-1l operations, and achilloplasty were performed
unilaterally with reconstructive operations for clubfoot or hip dis-
location. In the case of the atypical bilateral variant, a combina-
tion of adductor myotomies, Stoffel-I, Stoffel-Il operations, and
achilloplasty were performed bilaterally in combination with re-
constructive operations carried out for clubfoot or hip dislocation
uni- or bilaterally. It should be noted that with all combinations
of typical and atypical surgical interventions, other surgical inter-
ventions such as tenotomy, muscle transplantation, or osteotomy
can be used depending on indications.

A single-stage operation was performed in 112 cases
(53.8%), where there were no indications for bone surgery or the
need to correct deformities such as hip dislocation or clubfoot.
The surgery mainly involved multilevel interventions on soft tis-
sues. This approach is similar to simultaneous multiple multilevel
surgical interventions, as the literature describes. In the remain-
ing 96 (46.2%) cases, operations were performed in two stages.
A distinctive feature of multi-stage stage operations in our study
was that they were performed in this format out of necessity and
not by choice. The possibility of correcting contractures and de-
formities in one stage was not feasible because of the severity,
nature, and combination of these conditions, as well as the sur-
gical trauma involved. We do not adhere to the method outlined
in the literature, which involves surgically treating a pre-existing
contracture or deformity. In our findings, we did not encounter
any relapses and reversed deformities related to early surgical
intervention, as mentioned by these authors. Their development
was linked to the severity of contractures and deformities rather
than the tactics of staged surgical treatment. Table 6 shows the
frequency of single- and multi-stage operations in groups, consid-
ering the various options for combining surgical procedures.

As shown in Table 6, the main group had a significantly high-
er frequency of one-stage operations compared to the control
group (69.5% vs 37.9%, p<0.001). The types and frequency of sur-
gical interventions performed are presented in Table. 7.

In our study, in a total of 259 cases, myotomy and tenoto-
my, adductor myotomy, subspinal myotomy, and tenotomy were
performed in 194, 50, and 15 cases, respectively. In contractures
that persisted after conventional operations, tenotomies as an
isolated intervention in this segment were indicated (Note: Only
tenotomies performed independently, not as part of other recon-
structive operations, are considered in the study.) The literature
states that osteotomy and arthroplasty aim to eliminate incor-
rect positions and increase ROM. In our study, these procedures
were carried out in 7 cases (3.4%), with 5 cases (2.4%) involving
supracondylar femoral osteotomy, according to Wreden P.P., and
2 cases (1.0%) involving shortening corrective osteotomy. All of
them are performed unilaterally. The indication for conducting
supracondylar femoral osteotomy, according to Wreden P.P., was
persistent knee joint flexion contractures. Typically, muscle spas-
ticity was rated at 3 points according to the Modified Ashworth
Scale (MAS), with contracture measuring 90 degrees or higher
and remaining uncorrected despite performing soft tissue oper-
ations such as tenotomy and Stoffel-l. As mentioned previously,
the shortening osteotomies were performed only in two patients
in the control group. No arthroplasty operations were performed
on children in our study. The indication for eliminating joint incor-
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Tabnuya 6 TakMUKa 3MANHOCMU 0NePaMUBHO20 IEYEHUA 8 2pyNnax

OAMH
TUNUYHbIE ABYXCTOPOHHMWE
nBa v bonee
OAMH
TUNUYHbIE OAHOCTOPOHHME
nBa v bonee
OAVH
ATUNWYHbIE ABYXCTOPOHHME
nBa v bonee
OAMH
ATUNUYHbIE OAHOCTOPOHHUE
nBa v bonee
OAMH
WUtoro
nBa v bonee

NpumeyaHus: p — CTaTUCTUYECKas 3HAUMMOCTb PA3NNUKA NoKasaTenei Mexay rpynnamu (o Kputepuio x%

Table 6 Surgical treatment phasing in groups

Single-stage
Typical bilateral . . 4
Multi-Stage
) . Single-stage
Typical unilateral .
Multi-Stage
. . Single-stage
Atypical bilateral
Multi-Stage
Single-stage
Atypical unilateral .
Multi-Stage
Single-stage
Total & . g
Multi-Stage

WUtoro (n=208)

abc %

50,5 26 25,2 <0,001 79 38,0
5 4,8 16 15,5 <0,05** 21 10,1
12 11,3 7 6,8 >0,05* 19 9,1
- - 2 1,9 2 1,0
3 2,9 2 1,9 >0,05%* 5 2,4
9 8,6 17 16,6 >0,05* 26 12,5
5 4,8 4 3,9 >0,05%* 9 43
18 17,1 29 28,2 >0,05 47 22,6
73 69,5 39 37,9 <0,001 112 53,8
32 30,5 64 62,1 <0,001 96 46,2

* — ¢ nonpasKoii MeTca, ** — no TouHoMy KpuTepuio duiiepa)

Control Total
(n=103) p (n=208)
% n % n %

53 50.5 26 25.2 <0.001 79 38.0
5 4.8 16 15.5 <0.05** 21 10.1
12 11.3 7 6.8 >0.05* 19 9.1
- - 2 1.9 2 1.0
3 2.9 2 1.9 >0.05** 5 2.4
9 8.6 17 16.6 >0.05* 26 12.5
5 4.8 4 3.9 >0.05%* 9 4.3
18 17.1 29 28.2 >0.05 47 22.6
73 69.5 39 37.9 <0.001 112 53.8
32 30.5 64 62.1 <0.001 96 46.2

Notes: p — statistical significance of the difference in variables between groups (according to the Chi-square (x?) test, * — with Yates' correction, ** — according to Fisher's

exact test)

Onepauyn MMO- U TEHOTOMMM B Hallem MaTepuane B 0bLLiei
BbIOOPKE, C Y4ETOM UX COYETAHHOTO MPUMEHEHWS, BbINOAHANNCH B
259 cnyyasx, B Tom uncie B 194 HabntogeHWAX NpoBegeHa MUOTOMMA
apaykTopos, B 50 — cybecnuHanbHas muotomua U 15 HabnogeHUax —
TeHOTOMMsA. [TOKa3aHMeM AAA BbINOAHEHWA TEHOTOMMIA (BK/HOYEHDI
TO/MIbKO TEHOTOMMWM, BbINONHEHHbIE B JAHHOM CErMEHTe KaK Camo-
CTOATENIbHOE BMELLATENbCTBO, @ He KaK YacTb APYrnX PEKOHCTPYKTUB-
HbIX onepaLuii) ABAAANCH CyYau, NPU KOTOPbIX NOCAE BbINOIHEHNS
TPAAMLMOHHO BbINOMHAEMbIX ONEepaLyuii COXPaHAETCA KOHTPAKTypa
B onepupyemom otgene. Onepaumu, HanpasaeHHble Ha yCTpaHeHue
HenpPaBU/IbHOTO MOMOXKEHWUSA U YBENUYEHNE 0OBEMA ABUKEHWI B CY-
CTaBax, N0 AaHHbIM NUTEPATYpbl, BbINONHAIOTCA MYTEM OCTEOTOMUMU
M apTPONAACcTMKK. B Hawem maTepuane OHM BbiNosHeHbI B 7 (3,4%)
HabntogeHusx, B Tom uncie B 5 (2,4%) cnyyasnx B Buae metannasumu
no BpeaeHy v B 2 (1,0%) — B BUAE YKOpauMBatoLLE KOPPUTMpYIoLLe
0CTEOTOMMM. Bce OHM NpoBeaeHbl TONbKO C OHOM CTOPOHBI. MoKa3sa-
HUAMM N9 BbINONHEHMA METanAasunmK no BpeaeHy ABAsUCh CTOMKME
crnbatesibHble KOHTPAKTYpbl KONEHHbIX CycTaBoB. Kak npaswio, cna-
CTUYHOCTb MbILL, MO LWKane dwWwBopTa coctasuaa 3 6annos, a cama
KOHTpakTypa coctasuia 90 v bonee rpafycoB U He noanasanachb
KOPPEKLMU AasKe NOC/e BbINOJAHEHWUS MATKOTKAHHbIX onepauumii Tuna
TeHoToMUK 1 LLToddens-1. Onepauusa yKopaumsatoLLen 0OCTEOTOMUMY,
KaK bblI0 OTMEYEHO BbiLUE, BbINOMHANACL TONBKO Y ABYX MALMEHTOB
KOHTPO/IbHOM rpynnbl. Onepauyuy apTponaacTUKL Y AeTel B Hallem
mMaTepuane He BbINONHAAMCH. [oKa3aHWeM ANs BbINOAHEHWUS BMeLLa-
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rect positions and limitation of the ROM was the persistence of
deformity in the operated segment after conventional soft tissue
surgeries. We did not utilize tenodesis in our study. Following spe-
cific criteria, we addressed this issue by performing three-joint
arthrodesis on the ankle joint in two adolescent patients from
the control group. The surgery for reducing congenital hip dislo-
cation was carried out using a transosseous method. In the case
of hip dislocation surgery, we performed all three components as
indicated: open reduction, femoral shortening osteotomy, and
surgery of the pelvis (acetabular component). In this study, we
conducted a minimally invasive acetabuloplasty, i.e., subcapsular
acetabulloplasty, to address the requirement of incorporating this
procedure with other soft tissue interventions in our clinic. The
material for autograft was harvested from the proximal femur
after a shortening osteotomy. The Zatsepin-Sturm operation was
performed on all patients with clubfoot, which allowed for the
avoidance of traumatic surgeries such as Salter and Chiari osteot-
omies. In addition, these surgeries can be challenging to perform
when dealing with intense spastic muscle changes. The operation
was done unilaterally in 23 cases (11.1%) and bilaterally in 12 cas-
es (5.8%). The share of this intervention in the comparison groups
was approximately equal.

Out of a total of 208, 15 patients (7.2%) experienced differ-
ent postoperative complications related to wound healing, with
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Tabnuya 7 Xapakmep onepamusHbix eMewiamesscma 8 2pynnax

MwuoTomus afayKTOpPoB
Adductor myotomy

Cy6cnuHanbHas MyotTomua
Subspinal myotomy

Onepauus Wtoddens-1
Stoffel-I

Onepauusa Wroddena-2
Stoffel-Il

Axunnonnactuka
Achilloplasty

Onepaumsa 3auenuHa-LLTypma
Zatsepin-Sturm method

CyXOXXWIbHO-MbILLIEYHbIE MepecasKku
Tendon-muscle transplantation

TeHOTOMUMU
Tenotomy

Onepauums 3rrepca
Eggers procedure

YANMHEHWE CYXOXKUANIA UK MbILLL,
Muscle and tendon engthening

OTKpbITOE Brpas/eHue BbiBUXA

ronoBku beapa
Open reduction of hip dislocation

AueTabynonnacTtuka
Acetabuloplasty
YKopauvBatoLme 0CcTeoToMUm
Shortening osteotomy

MeTannasua no BpegeHy
Supracondylar femoral osteotomy,
according to Wreden P.P.

ApTpoges

oaHocrop./Unilateral
nasyxcTtop./Bilateral
oaHoctop./Unilateral
ayxcrop./Bilateral
oaHoctop./Unilateral
Aasyxcrop./Bilateral
oaHocrop./Unilateral
AaByxcTtop./Bilateral
oaHoctop./Unilateral
asyxcrop./Bilateral
oaHoctop./Unilateral
nasyxcrtop./Bilateral
oaHocrop./Unilateral
nasyxcrop./Bilateral
oaHoctop./Unilateral
asyxcrop./Bilateral
oaHoctop./Unilateral
nasyxcrtop./Bilateral
oaHoctop./Unilateral
nasyxcrop./Bilateral
oaHoctop./Unilateral

asyxcrop./Bilateral

oaHoctop./Unilateral
naByxcTtop./Bilateral

oaHoctop./Unilateral
asyxcrop./Bilateral

oaHoctop./Unilateral
asyxcrop./Bilateral

oaHoctop./Unilateral

Table 7 The types and frequency of surgical interventions in groups

p Total
abc/n % a6c/n % a6c/n %
11 10.5 14 14.0 >0.05 25 12.0
83 79.0 86 83.5 >0.05 169 81.3
3 2.9 6 5.8 >0.05** €l 4.3
19 18.1 22 21.4 >0.05 41 19.7
11 10.5 14 14.0 >0.05 25 12.0
83 79.0 86 83.5 >0.05 169 81.3
7 6.7 10 9.7 >0.05* 17 8.2
76 72.4 79 76.7 >0.05 155 74.5
7 6.7 10 9.7 >0.05* 17 8.2
76 72.4 79 76.7 >0.05 155 74.5
11 10.5 12 11.7 >0.05 23 11.1
5 4.8 7 6.8 >0.05** 12 5.8
5 4.8 7 6.8 >0.05%* 12 5.8
5 4.8 6 5.8 >0.05** 11 53
2 1.9 2 1.9 >0.05** 4 1.9
4 3.8 1 1.0 >0.05%* 5 2.4
2 1.9 1 1.0 >0.05** 3 1.4
4 3.8 5 4.9 >0.05%* 9 4.3
1 1.0 2 1.9 >0.05** 3 1.4
11 10.5 12 11.7 >0.05 23 11.1
2 1.0 1 1.0 >0.05** 3 1.4
4 3.8 6 5.8 >0.05** 10 48
1 - - - 0.5
— — 2 1.9 2 1.0
2 1.0 3 2.9 >0.05%* 5 2.4
= = 2 1.9 2 1.0

Arthrodesis Aasyxcrop./Bilateral

TpUMeYaHma: p — CTaTUCTUYECKaR 3HAUYMMOCTb Pa3NNuMA NoKasaTenell Mexay rpynnamu (no KpuTepuio X% * — ¢ nonpaskoii Metca, ** — no TouHomy KpuTepuio duepa)
Notes: p — statistical significance of the difference in variables between groups (according to the Chi-square (x?) test, * — with Yates' correction, ** — according to Fisher's

exact test)

Te/IbCTB, HaNPaBNEHHbIX HA YCTPAHEHME HEMPABUALHOTO MOOKEHNS
M OorpaHuyeHne 06bEMa ABUNKEHUI B CyCTaBax, ABIANOCH COXpaHe-
HMe CToMKoW AedopmaLv B ONepUMpPoBaHHOM CErmeHTe nocsie Tpa-
JAVUMOHHBIX MATKOTKaHHbIX onepauuii. TeHoAesbl B Hallem maTtepu-
ane He NpUMeHanch. [JaHHyo Npobaemy mMbl Peasn3oBanu B BUAE
NPYMEHEHWs TPEXCYCTaBHOrO apTPOLEe3a roNeHOCTOMHOro CyCcTaBa,
BbIMOJIHEHHOTO MO BbIHYMAEHHbIM NMOKa3aHMAM Y AByX 60NbHbIX 13
KOHTPO/IHOM Tpynnbl B NMOAPOCTKOBOM Bo3pacTte. Onepauus Bnpas-
NeHnA BPOXAEHHOTO BbiBMXa Beapa BbINONHANACL M3 TPaHCOCCa/b-
Horo pgocTyna. Mpu onepaumu No NoBOAY BbiBMXa roNoBKM Heapa no
MOKa3aHMAM Mbl MPMBErany K BbINMOAHEHMUIO BCEX TPEX KOMMOHEHTOB,
T.e. OTKPbITOrO BNpaB/eHUs, YKOpauMBatoLLEN KOPPUTHPYIOLLEi ocTe-
oTomuu Beapa 1 onepaLMmn Ha Ta30BOM KOMMOHEHTe. B xoze Bbinon-
HeHMA HacToALLel paboTbl, C y4ETOM HEOBXOAMMOCTH COYETAHMA 3TOM
onepaumu ¢ ApYrMmum 31eMeHTaMMU BMELLATENbCTBA Ha MATKMUX TKaHAX,
Mbl MPOBOAMMN MEHee MHBA3UBHbIA BapWaHT aLeTabynonnactvky,
pa3paboTaHHbIN B HALLEN KAMHUKe, T.e. CybKancynnsapHyto aueTabyn-
NIONNACTMKY. B KauecTse M/iacTMYECKOro maTepuana MCnoab3osanv

7 (6.7%) in the main group and 8 (7.8%) in the control group.
However, in only 4 cases (1.9%), the formation of deep wounds or
fistulas was observed, necessitating sanitary procedures with no
adverse outcomes. We evaluated the long-term outcomes using
the scale we designed, focusing on parameters that describe ana-
tomical and functional changes in patients with SCP affecting the
lower limbs (Table 8).

According to Table 9, based on our scoring scale to com-
pare the surgical treatment outcomes for lower-limb spasticity
in children with cerebral palsy, the main group showed a nota-
ble enhancement in long-term outcomes compared to the con-
trol group (72.5¢4.7 vs 61.2+3.6 points, respectively; p<0.001).
Moreover, comparing both groups' immediate and long-term out-
comes showed that treatment outcomes were statistically signifi-
cantly better than before surgical treatment.

In the majority of publications, long-term treatment out-
comes for lower-limb spasticity in children with cerebral palsy are
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Tabauya 8 bannsHas oyeHka bauxaliwux u omoanéHHeIX pe3ynbmamos neyeHus cnacmuyeckux gpopm ALUIM
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HasBaHue npusHaka

Xopgbba no
Knaccudukaumm
60NbLINX MOTOPHbIX
dyHKUMn GMFCS

CnacTUYHOCTb MbILULY,
no wKane 3weopTa

Cuna mbiwy,

Pednekcobl

KoHTpaKTypa
TasobegpeHHoOro
cycTaBa crpasa

KoHTpakTypa
TazobefpeHHOro
cycTaBa c/ieBa

KoHTpakTypa
KONEHHOrO cycTaBa
cnpasa

KoHTpaKTypa
KOJIEHHOTO CyCTaBa
cneBsa

DKBUHYCHaA
nedbopmauma ctonbl
cnpasa

DKBUHYCHasn
nedopmauma ctonbl
cnesa

HapyweHue dyHKunm
cTonbl

Kputepuu

MonHasn 3aBUCMMOCTb OT MOCTOPOHHMX /1ML, (NepeBo3Ka B MHBANMAHOM Kpecsie)

CamocTosTeNnbHOE NepeaBuKeHNE OrpaHUYeH0, MOTYT UCMO/Ib30BaTb MOTOPU3MPOBAHHbIE

cpeacTsa nepeasuKeHns

Xoab6a ¢ Mcnonb3oBaHMEM PYYHbIX NPUCTOCOBAEHUI A1 NepeaBUKeHUn

CamocTosTesbHan xoAbba ¢ orpaHNYeHUAMM

Xopnbba 6e3 orpaHuyeHuUln

4 6anna — NopaxkeéHHblii(e) cermeHT(bl) HEMOABWKHbI NPU CTMBAHUKN UM Pa3rMbaHum
3 6asina — 3HauYUTeNbHOE MOBbIWEHWE MbILLEYHOTO TOHYCa, MAaCCUBHbIE ABUNKEHMA
3aTpyAHEHbI

2 6anna — 6oee BbiparkeHHOE MOBbILEHVE MbILLEYHOTO TOHYCA, OLLYLLAEMOe BO BpemMs
BbINOIHEHWS MOYTM BCErO MACCUBHOMO ABUMKEHUA: NMPY STOM MNOPAXKEHHbIV(e)
cermeHT(bl) KOHEYHOCTM NIETKO MOAAAMOTCA ABUKEHUIO

1+ 6ann — Nérkoe NoBbllEHNE B BUAE KPAaTKOBPEMEHHOTO HaNPAXKEHUA MbILLbl C
MMHUMaNbHbIM CONPOTUBAEHWEM NPY NMPOLONKEHWUM NACCUBHOIO ABUNKEHUA (MeHee
NOMIOBUHbI aMNANTYAbI)

1 6ann — nérkoe NoBbILEHNE B BUAE KPATKOBPEMEHHOIO HaMPAXKEeHWUA MbILULbI U
6bICTPOro paccnabaeHns A MUHUMANbHOTO CONPOTUBEHNSA B KOHLLE NAaCCUBHOTO
crubanHma nam pasrmbaHua

0 6anna — MblLEYHbIV TOHYC He NOBbIWEH
cuna mbiw 0 6annos
cuna mblw, 1 6ann
cvna mbiw 2 6anna
cuna mblwy, 3 6anna
cuna mblw, 4 6anna
cuna mblw, 5 6annos
rmneppediekcuns, natosormyeckme pediekcol
runeppednekcus
runopednekcua
YMEPEHHO MOBbILWEHbI
B HOpme
BblpakeHHasn
ymepeHHas

HeT

BblpaKeHHas
ymepeHHas

HeT

BblpaKeHHasn
yMepeHHas

HeT

BblpaXKeHHasA
ymepeHHas

HeT

BblpaXKeHHasA
ymepeHHas

HeT

BblpaXKeHHasA
ymepeHHas

HeT

BblpaXKeHHas
ymepeHHas

HeT

bannbi

o v B
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12

13

14

15

16

3axkuBneHune
nocsieonepaLnoHHoOM
paHbl

OCnoXKHeHUA

HeobxognMmocTtb
LaNbHENLIero neyeHus

AHaTOMO-
bYHKUMOHaNbHoe
cocTonHue
KOHeYHocTeMn

PyYHKLMOHAbHAA
NPUroAHOCTb
KOHeyHocTel

6onbluMe paHbl (6osiee 2 cm) U/Man ceuLLm

rnyboKume paHbl

cTaArnBatoLme pyoubl

NOBEPXHOCTHbIE PaHbl

nepBUYHOE 3aXKMBNEHME

OBUraTeNbHble HapyLUeHUA

HapyLleHWA YyBCTBUTE/IbHOCTU

HapyLweHus KpoBoobpalleHuA

HapyLeHUsA KOHCONUAALLMMU KOCTen

KOCMEeTMYECKNe HapyLleHnn

HeT

HeobpaTMmble NoceacTBuUA

NOBTOPHOE OMepaTUBHOE fieyeHne

O/UTeNIbHOe KOHCepBaTUBHOE NeveHne

KpaTKOBpEMeHHOe KOHCEPBATUBHOE JieYeHune

He Hy)KaaeTca

BbIPaXKEHHbIE U3MEHEHUSA C HapyLweHnem GYHKUMU KOHeYHoCTeln
yMepeHHble U3MEHEHUSA C HE3HAUYUTENbHbIM HapyLleHemM GYHKLMM KOHEYHOCTEN
YMepPEeHHble U3MeHeHUs 6e3 HapyLweHWa GYHKLUM KOHEeYHOCTeH
B HOpMe

dYHKLMA KOHEYHOCTEeN NOIHOCTLIO HApYyLLEeHa

dYHKLMA KOHEYHOCTEN CUbHO HapyLeHa

dYHKLMA KOHEYHOCTM YAaCTUYHO HapyLLeHa

YHKLUMA KOHEYHOCTEN HE HapyLleHa

NprmeyaHre: MakcmanbHaa cymma 6annos pasHa 100, 4To COOTBETCTBYET HOpMeE

Table 8 Score assessment of immediate and long-term treatment outcomes of SCP

Walking performance
according to the
Gross Motor Function
Classification System
(GMFCS)

Muscle spasticity
according to the
Modified Ashworth
Scale (MAS)

Muscle strength

Assessment of reflexes

Transported in a manual wheelchair

Self-mobility with limitations, may use power

Walks with a hand-held mobility device

Self-mobility with limitations, may use power

Walks without limitation

4 points — Affected part(s) rigid in flexion or extension

3 points — Considerable increase in muscle tone, passive movement difficult

2 points — A marked increase in muscle tone throughout most of the ROM, but affected
part(s) are still easily moved

1+ point — Slight increase in muscle tone, manifested as a catch, followed by minimal re-
sistance through the remainder (less than half) of the ROM

1 point — Slight increase in muscle tone, with a catch and release or minimal resistance at
the end of the ROM when an affected part(s) is moved in flexion or extension

0 points — No increase in muscle tone

0 points — Complete paralysis

1 point — Flicker of contraction present

2 points — Movement possible if gravity is eliminated

3 points — Movement against gravity but not against resistance
4 points — Movement possible against resistance but less than normal power
5 points — Normal power

Hyperreflexia, pathological reflexes

Hyperreflexia

Hyporeflexia

Moderately elevated

Normal
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Marked 1

Absent 5

Moderate 3

Marked 1

Absent 5

Moderate 3

Marked 1

Absent 5

Moderate 3

Marked 1

Absent 5

Deep wounds 2

Superficial wounds 4

Limitation of movement at a joint

Impaired blood circulation 1

Cosmetic defects

Contracture, right hip

Contracture,
right knee

Equinus right foot
deformity

Functional impairment

1 of the foot

13 Complications

Irreversible consequences 1
Long-term conservative treatment 3
Absence of the need 5
Anatc?mlcal and Moderate changes with minor limb dysfunction 5
19 unetonalstate ol Voderate changes without impairment of fimb function 10
limbs
Normal 15

Limb function is severely impaired 5

Limb function is not impaired
Note: the maximum score is 100, representing the norm

ayTOTPaHCM/AHTaT, B3ATbIV NMOC/NE YKOpPauMBaloLwell OCTEOTOMUU U3
NpOKcUManbHoro otaena beapa. 310 No3BoaAMN0 U3bexaTb NpUMeHe-
HWA TPaBMaTWYHbIX onepauuii Tuna Conbtepa U Xuapu, BbINONHEHNE
KOTOPbIX NPO6NEeMaTUYHO Ha GOHE TAXKENbIX CMACTUYECKUX U3MeHe-
HWI B Mblwyax. Mpu KOCONanocT BCEM NaLMeHTam BbINOAHANNCH
onepauun 3auenuHa-ltypma, B Tom uncne B 23 (11,1%) cnyyasx ¢
ofHoW 1 B 12 (5,8%) — ¢ ABYX CTOPOH. YAeNbHbIi BEC JAHHOTO BMeLla-
TE/IbCTBA B IPYMMax CPaBHEHWA Bbln NPUBAN3UTENBHO OAUHAKOBbIM.
Pa3nnyHble nocneonepaLyMoHHble OCNOXHEeHUsA, CBA3aHHblE
C 3aKMBNEHMEM paHbl, B 06Luelt Bbibopke BcTpeyanunch y 15 (7,2%)

226

15

typically described as "good," "satisfactory," and "unsatisfactory."
We have established specific criteria to compare the long-term
outcomes reported by various authors utilizing a standardized ap-
proach. We suggest the following criteria to assess the treatment
outcomes obtained using our scale: "good" — score is 70 points
or higher; "satisfactory" — score is between 61 to 70 points; and
"unsatisfactory" — score is up to 60 points.

Table 10 presents long-term treatment outcomes for low-
er limb spasticity in children with cerebral palsy according to the
above criteria.
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60/1bHbIX, B TOM YMCNe B OCHOBHOM rpynne —Y 7 (6,7%) 1 B KOHTPO/b-
HoWi rpynne —y 8 (7,8%) naumeHToB. Tonbko B 4 (1,9%) cnyyasx oHU
ABMANNCH NPUYMHOM Pa3BUTHA TYOOKMX PaH UM CBULLEN, NO NoBoAY
KOTOPbIX MPOBeAEHblI CaHUpYIOLWMe onepaumn 6e3 oTpuLaTebHbIX
nocneacTsui.

OTZanéHHble pesynbTaThl OLEHWMBANUCL C MOMOLLBIO Npesasio-
YKEHHOMN Hamy LUKanbl, Npy pa3paboTke KOTOPOW aKLEHT Aenanca Ha
BK/IOYEHME NapaMeTPOB, XapaKTepU3yHOLLIMX aHaTOMO-PYHKLMOHaNb-
Hble M3MeHEeHNA Y BO/bHbIX CO cnacTyeckummn dopmamu ALMN ¢ no-
paXKeHMEM HUKHUX KOHeYHOCTe (Taba. 8).

OTganéHHble pesynbTaTbl NedeHnsa obcyKAaeMoln NaTonormm ¢
MOMOLLbIO NPEeAJIOKEHHOM WKabl NPeACTaB/eHbl B TabA. 9.

Kak BuaHO 13 Tabn. 9, npu cpaBHUTENIbHOM aHanu3e pesynbTa-
TOB NleYeHns AeTelt co cnacTmyeckumm popmamm LM ¢ nopaxeHu-
MU HUKHUX KOHEYHOCTEN MOC/Ie OMEepaTUBHOTO JIEYEHMA C MPUMe-
HEHMEM NpPeasioXKEHHON HamMu OOBLEKTUBM3MPOBAHHOW 6annbHoOM
LLKaNbl Noc/e onepaLyy OTMeYaeTCA CTaTUCTUYECKU 3HAUMMOe YAyY-
LEeHWe OTAANEHHbIX Pe3y/IbTaTOB B OCHOBHOM rpymnrne no CPaBHEHMIO
C KOHTPO/bHOW (cooTBeTCTBEHHO 72,5+4,7 1 61,213,6; p<0,001). Mpwu
CpPaBHWUTE/NIbHOM aHaNM3e WCXOLHOTO0 COCTOAHWUA M OTAANEHHbIX pe-
3yNbTATOB B 06EuX rpynnax pe3ynbTaTbl 1EYEHNS CTAaTUCTUYECKU 3Ha-
UMMO OKa3a/NCh NyULLE, Yem [0 ONEePaTUBHOTIO SIeUEHMS.

B 6onblumHCcTBE NyBAMKaLMIA OTAaNEHHbIE Pe3ynbTaThbl IeveHus
Zeteit co cnactuyeckumm dopmamun ALM ¢ nopaxkeHUAMU HUKHUX

Tabauya 9 OmaoanéHHole pesynbmamel e4eHus
8 bannax no epynnam, M+m

According to Table 10, the main group had a significantly
higher frequency of good results (with a total of over 70 points)
than the control group (64.4% and 11.8%, respectively, p<0.001).
On the other hand, the control group had more satisfactory re-
sults (with a total of 61 to 70 points) than the main group (65.6%
and 27.7%, respectively, p<0.001). In addition, the frequency of
unsatisfactory results in the main group was significantly lower
than in the control group (7.9% and 22.6%, respectively, p<0.01).

From our perspective, the following factors also contributed
to the achieved results:

e Wide application of achilloplasty with a case-based
approach to the achillotomy (in the frontal plane in
the absence of foot deformity and the sagittal plane in
case of varus or valgus foot deformity) and the variable
Achilles tendon resection from the calcaneus (from the
inside with varus and on the outside with valgus foot
deformity);

e Default combination of Stoffel-ll operations and achil-
loplasty;

e  Combination of Stoffel-Il operations and achilloplasty
as per indications with tendon transfer to the lateral or
medial border of the foot;

e Utilizing repair surgery for clubfoot as per indications.

Table 9 Score assessment of long-term treatment
outcomes in groups, M+m

KoHTponbHasa (n=103)
Control (n=103)

nocne onepaunun

[0 onepauum nocne onepauuu 40 onepauun

preoperative postoperative P preoperative postoperative P
1 2.5%0.6 3.6£0.5 <0.001 2.1+0.4 2.8+0.4* <0.01
2 2.4+0.3 3.8+0.6 <0.001 2.3+0.5 3.2+0.3* <0.001
3 4.310.6 4.310.4 >0.05 3.9+0.4 3.9+0.3 >0.05
4 2.5+0.4 3.610.3 <0.001 2.3+0.5 3.2+0.3* <0.001
5 1.8+0.3 3.4+0.4 <0.001 1.620.5 2.9+0.5* <0.001
6 1.9+0.5 3.5£0.6 <0.001 1.7+0.4 3.0£0.7 <0.001
7 1.8+0.6 3.440.5 <0.001 1.620.3 2.9+0.2* <0.001
8 1.9+0.6 3.5£0.3 <0.001 1.7+0.5 3.0+0.5* <0.001
9 2.1+0.3 4.2+0.5 <0.001 1.9+0.5 4.1+0.5 <0.001
10 2.2+0.5 4.3+0.4 <0.001 2.0+0.6 4.240.3 <0.001
11 3.910.4 4.310.6 >0.05 3.8+0.4 4.2+0.5 >0.05
12 5.0£0.2 4.910.4 >0.05 5.0£0.2 4.910.6 >0.05
13 5.0£0.2 4.9+0.6 >0.05 5.0£0.2 4.9+0.5 >0.05
14 2.0+0.1 3.5+0.4 <0.001 2.0+0.1 3.4+0.3 <0.001
15 3.310.6 8.510.3 <0.001 2.3+0.5* 7.6+0.6* <0.001
16 3.2+0.4 8.8+0.5 <0.001 2.9+0.6 7.9+0.4* <0.001
l';:t’:l’ 45.843.6 72.544.7 <0.001 42.143.5* 61.243.6* <0.001

MpumeyaHua: p — CTaTUCTUHECKAA 3HAYMMOCTb Pa3NNYMA NOKasaTenei 4o 1 nocne neyeHuns (no T-kputepuio BunkokcoHa); * — p<0,05 npu cpaBHEHUU MeXAyY rpynnamu (no
U-kputeputo MaHHa-YuTHu). O603HaueHus: 1 — xoabba no knaccupuraumm 6onbluMx MOTOPHbIX GyHKUMI GMFCS; 2 — cnacTUYHOCTb MbILL, NO WKane IWBopTa; 3 — cuna
MblILL; 4 — pedneKcbl; 5 — KOHTPaKTypa Ta3ob6epeHHOro cycTaBa CnpaBa; 6 — KOHTPaKTypa TazobeApeHHOro cycTaBa CNeBa; 7 — KOHTPAKTypa KONEHHOTO CycTaBa Cnpasa;
8 — KOHTpaKTypa KONEeHHOro cycTaBa cneBa; 9 — IKBUHYCHaA Aepopmauya cTonbl cnpasa; 10 — aKBMHYCHaA AedopmaLna cTonbl cnesa; 11 — HapyleHne GyHKLMKM cTonbl;
12 - 3auBNEHMe NOCNeoNnepaLyoHHON paHbl; 13 — ocnoxHeHua; 14 — HeobxoAnMOCTb AanbHeNILEero neverns; 15 — aHaToMO-GyHKLIMOHAIbHOE COCTOAHME KOHEUHOCTEN;
16 — GYHKLMOHANBHAA NPUTOAHOCTb KOHEYHOCTE

Notes: p — statistical significance of the difference between variables before and after treatment (according to the Wilcoxon T-test); * — p<0.05 when comparing between
groups (using the Mann-Whitney U test). Designations: 1 — Walking performance according to the Gross Motor Function Classification System (GMFCS); 2 — Muscle spasticity
according to the Modified Ashworth Scale (MAS); 3 — Muscle strength; 4 — Reflexes; 5 — Contracture of the hip joint on the right; 6 — Contracture of the hip joint on the left;
7 - Contracture of the knee joint on the right; 8 — Contracture of the knee joint on the left; 9 — Equinus foot deformity on the right; 10 — Equinus foot deformity on the left;
11 - Functional impairment of the foot; 12 — Postoperative wound healing; 13 — Complications; 14 — Need for further treatment; 15 — Anatomical and functional state of the
limbs; 16 — Functional performance of lower limbs
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KOHEeYHOCTel npuBeseHbl B HopmaTe «XOpPOLLUMIA», «yA0BNETBOPH-
Te/bHbIN» U «HEYAOBNETBOPUTENbHbINY. Mcxoas U3 3TUX Npeanochl-
NIOK, C Le/Ibl0 COMOCTaBNAEHWUS Pe3y/bTaToB Pa3/MUHbIX aBTOPOB MO
YHUGULMPOBAHHOW METOAMKE, HAMU NPEAJIOKEHbI CNeaytoLmMe Kpu-
TEPUN OLEHKM OTAANEHHBIX Pe3y/IbTaToB, MOMYYEHHbIX C MOMOLLbIO
pa3paboTaHHOM HaMM LLIKabl: KXOPOLUUIA» —NPU CYMME Pe3y/IbTaToB
neyeHns cebiwe 70 6annoB; «yLOBNETBOPUTENbHBINY — NPU CyMMe
pe3ynsTatoB NedeHuns ot 61 no 70 6annos; «Hey[OBAETBOPUTENb-
HbI» — NPY CymMe pe3y/bTaToB fieyeHns 4o 60 6annos.

OTganéHHble pesy/bTaTbl JIEUEHUA AeTel CO CnacTUYecKUMM
dopmamu AL ¢ NopakeHNAMM HUKHUX KOHEYHOCTEW MO BblLLeonu-
CaHHbIM KpUTEPUAM NpeacTaBaeHbl B Taba. 10.

Kak BugHo m3 Tabn. 10, YactoTa XopowwMx pesynbraToB (mpwu
cymme cbiwe 70 6annoB) B OCHOBHOM rpynne cTaTUCTMYECKM 3Ha-
YUMo 60/blUE, YEM B KOHTPONbHOW (COOTBETCTBEHHO 64,4% 1 11,8%,
p<0,001). HanpoTuns, B KOHTPO/IbHOM rpynne HabatogaeTcs npeobna-
[aHWe yO0BNETBOPUTE/IbHBIX Pe3yabTaToB (Mpu cymme oT 61 go 70
6ann10B) NO CPaBHEHWUIO C KOHTPO/IbHOM TPynmnoi (COOTBETCTBEHHO
27,7% v 65,6%, p<0,001). YacToTa Heya0BNETBOPUTENbHBIX PEe3y/b-
TaTOB  OCHOBHOW rpynne CTaTUCTUYECKM 3HAUMMO HUXKE, YEM B KOH-
TPO/IbHOW rpynne (cooTBeTcTBEHHO 7,9% 1 22,6%, p<0,01).

B obecrneyeHne LOCTUMHYTbIX PE3Y/ILTATOB, C HALUEN TOYKU 3pe-
HUS, CYLLECTBEHHbIN BK/1AZ BHEC/IM TaKKe ciefytoLume GaKTopb:

®  LLIMPOKOE NMPUMEHeHUEe axuANoNACTURKN ¢ AnddepeHLMpPoBaH-

HbIM MOAXOAO0M NP BbIOOPE pasfeNeHns axuanoBa CyXoXRMAns

(Bo dpOHTaNBHOM NNOCKOCTM MPU OTCYTCTBUM AedopmaLium CTo-

Mbl U B CarUTTa/IbHOM NIOCKOCTU NPW BapyCHOM WUAW BasblryCHOM

ZAedopmaLimm CToMbl) U TOYKM Ero OTCEYEHMSA OT MATOUYHOW KOCTU

(c BHYTPEHHel Npu BapyCHOM U € HAPYKHOW CTOPOHBI NPU Bajlb-

rycHol gedopmauym ctonbl);

e 0bn3aTenbHoe coueTaHue onepauuit Ltoddens-2 n axunnonna-

CTUKK;

e couyeTaHwe onepauuii Ltoddens-2 n axmunnonnactmki No noka-
3aHMAM C NEPEecasKon CyXOXKUAUIM Ha HAPYKHbIN WU BHYTPEH-

HWI KpaWi cToMbl;

®  MpUMEHeHWe NO NOKa3aHWAM PEKOHCTPYKTUBHbIX BMELLATENbCTB

1o NOBOZY KOCONAMNOoCTy.

Mo AaHHbIM NMTEPATYPbl BOMPOCHI XMPYPrUYECKOW KOPPEeKLMK
3KBMHYCHOW AedopmaLym CTOMbI OTHOCATCA K YMCay Hanbonee ancKy-
TabenbHbIX. B Hallem 1ccnefioBaHUM NPy KOPPEKLMM SKBUHYCHOM Je-
bopmaLymm cTonbl BaKHOE 3HaUYEHUE Mbl NPUAIEM aXUTIONIACTUKE NO
cnepyolwym npuynHam. Hanpumep, Lamuk BB 1 PabokoHes CI (2018)
Ha OCHOBE aHaNM3a AaHHbIX COBPEMEHHOM MTepaTypbl No npobneme

Tab6auya 10 OmoanéHHbie pe3yibmams| 1e4eHUs

%

Xopoluui

Good 65 64.4
YA0BNeTBOPUTENbHBIN

Satisfactory 28 27.7
HeynosneTsoputenbHbIn 3 79
Unsatisfactory :
Utoro

Total 101 100.0

Equinus foot deformity has been a point of controversy
regarding surgical correction of the deformity. Thus, Shamik VV
and Ryabokonev SG, 2018 analyzed modern literature on surgical
treatment for equinus foot deformity. They identified four types
of orthopedic surgeries: achilloplasty, gastrocnemius recession,
correction using the llizarov frames, and combined operations.
After analyzing the results of all these methods, the authors
concluded that there are no perfect techniques for achilloplasty.
Mathematical modeling methods must be applied to solve this
problem [18]. Different authors recommend various tactical ap-
proaches due to the advantages and disadvantages of the tech-
niques described for correcting the equinus foot deformity. In
this study, we give preference to achilloplasty for the following
reasons:

e The majority of our patients did not have an isolated

lesion of the gastrocnemius muscle of the leg, which is
a contraindication for the Strayer procedure (gastroc-
nemius recession) and similar operations [18];

e In the overwhelming majority of cases, SCP was diag-
nosed with total triceps surae muscles shortening, for
which achilloplasty is indicated [18];

e In most cases, due to age restrictions, there were con-
traindications for the compression-distraction osteo-
synthesis method, according to G.A. Ilizarov [18];

e Integrating achilloplasty with our multilevel procedures
resulted in a significantly low morbidity rate character-
istic of achilloplasty [19].

e Currently, no precise and objective diagnostic criteria
are available to select the appropriate method and ex-
tent of surgical treatment for the discussed condition.
Therefore, the arguments presented in the literature
for performing a specific operation may be somewhat
subjective [18];

e When combined with varus or valgus foot deformity,
achilloplasty corrects the discussed deformity by vari-
able resecting one point of attachment of the Achilles
tendon from the calcaneus.

e Based on review publications regarding the surgical
treatment of equinus deformity in SCP patients, the
relapse rate after Strayer-type operations and achil-
loplasty is not significantly different. In Strayer-type

Table 10 Score assessment of long-term treatment
outcomes in groups with a newly created scale

KoHTponbHas WUrtoro
Control p Total
(n=93) (n=194)
n % n %
11 11.8 <0.001 76 39.2
61 65.6 <0.001 89 45.9
21 22.6 <0.01" 29 14.9
93 100.0 194 100.0

MpUMeYaHms: p — CTaTUCTUYECKaA 3HAUYNMOCTb Pa3IMUMA NoKasaTesel Mexay rpynnamu (o KpuTepuio X% * — ¢ nonpaskoii Metca)
Notes: p - statistical significance of the difference in variables between groups (according to the Chi-square (x?) test, * — with Yates' correction)
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XUPYPrUYECKOTO NIYEHNS SKBUMHYCHOW AedopmaLiMm CTOM MOKasanu,
YTO BblAENEHbl 4 rpynnbl ONepaLui: XMpypruiyeckne BMeLIaTebCTea
Ha axWaN0BOM CyXOMMAMM (aXMANOMNNACTMKA); OnepaTMBHbIE BMeELLa-
TENbCTBA Ha MKPOHOXKHOM MbILLLLE; KOPPEKLMA C MOMOLLIO annapaTa
Mnu3aposa 1 KOMOMHMPOBAHHbIE onepaLMn. ABTOpPbI Ha OCHOBE BCe-
CTOPOHHETO aHaNM3a PEe3yNLTAaTOB BCEX BbILLENPUBELEHHbBIX METOAMK
MPUXOAAT K 3aK/IOYEHNI0 06 OTCYTCTBMM MAEaNbHBIX CMOCOO0B axm-
NOMAACTUKM U HEOBXOAMMOCTH B Aa/IbHEWLIEM NPUMEHEHUA METOA0B
MaTeMaTMYECKOrO MOAEIMPOBAHMA ANA PeLleHnA 3Tov npobaembl [18].
CneposaTenibHO, Ha COBPEMEHHOM 3Tane HEeT MAeasIbHbIX METOLOB
axmanonnacTvku. Mo 3Tov NPUYMHE, C YH4ETOM NPEUMYLLECTB U HeLo-
CTaTKOB BbILIEOMNNCAHHBIX METOLOB KOPPEKLIMM IKBUHYCHOMN aedopma-
LMK CTOMbI, Pa3NINYHbIMK AaBTOPAMM PEKOMEHZYHIOTCA Pa3Hble TaKTUYe-
CKMe noaxopbl. B HacToswwel paboTe Hamu npeanoyTeHWe OTAAETCA
AXMNIONIACTVKE NO CeAYIOLWMM NPUYMHAM:

® Yy OCHOBHOM YacTV HALIMX MALMEHTOB OTCYTCTBOBAJIO M30/IUPO-
BAHHOE MOPAXKEHWEe UKPOHOKHOM MbILLLLbI TOJIEHW, YTO ABAAET-
CA NMPOTMBOMOKA3aHMEM ANA €€ YAMHEeHUs onepaLusaMu TMna
Crpaitepa v eé aHanoramm [18];

* B MOZABNAIOLWEM YuCie HabnoaeHU onpeaensnuch TAXENble
dopmbl LM ¢ NosHbIM YKOpOYeHUeM TPEXINIABOM MbILULbI roe-
HW, NPY KOTOPOM NOKa3aHa axunnonaactvka [18];

e B OONBLUMHCTBE C/Ty4aeB MO NPUYMHE BO3PACTHbIX OrPaHUYEHUI
MMEOTCA NMPOTUBOMNOKA3aHWA 4/19 BbINOSHEHUA ONUCAHHOW B W~
TepaType KOMMPECCMOHHO- AUCTPAKLMOHHOMO OCTEOCUHTE3A NO
Wnwusaposy [18];

®  AXMANONNACTUKA TAPMOHMYHO COYETAETCA C MPUMEHSEMbIMM
HaMM MHOFOYPOBHbIMM onepaumamm [19], uto cBA3aHO ¢ eé oT-
HOCMUTE/IbHO HU3KOM TPaBMATUYHOCTbIO;

® B HacToAllee BPeMA He onpeneneHbl YETKME U OOBEKTUBHbIE
[MArHOCTMYECKME KpUTEpUW, NO3BOAAIOLME BbIOPaTh CMocob
N 06BEM XMPYPrYecKoro neveHns OBCyKAAEMOoW MaTonormu,
No3TOMy NpUBELEHHbIE B IMTEpaType apryMeHTbl B NONb3Y Bbl-
NMOHEHWA TOWM UM MHOW ONepaLLMm B HEKOTOPOW CTENEHN MMEIOT
Cy6bEKTUBHbIN XapakTep [18];

* Mpu coyeTaHun obcyxkaaemol aedbopmaummn C BapycHOW nau
Ba/IblyCHOW Zedopmalimeli CTOMbl axwionaacTMka no3sonset
BbIMO/IHUTL WX KOPPEKLMIO 6e3 AOMONHUTENbHOTO BMELIATe b
ctBa NyTémM AndPepeHLMPOBAHHOTO OTCEYEHUA OAHOMN TOYKU
NPUKPENIEHNA axU/I0Ba CYXOKWUAUA OT NATOYHOMN KOCTU;

® COMMacHO 0630pHbIM MyBAUKALMAM, MOCBALLEHHBIM XMPYpPrUt-
YECKOMY JIeYEHWUIO 3KBUMHYCHOW aedopmaumm ctonbl npu AL,
yacToTa peumamBoB Mpu onepaumsx TMna Ctpaiiepa W axmano-
NaCTUKe CYLLECTBEHHO He oTauyatotcs. Mpu onepaumax TMna
Crpaitepa, M3-3a TPaBMaTM3aLMM, TaK HA3bIBAEMOMN «30HbI PO-
CTa», Ha MECTE CYXOXKM/IbHO-MbILLEYHOM YacTu, PeLamnBbl BCTpe-
yatoTcs Ao 48%, Npu axmanonAacTMKe 3TOT NOKasaTeslb COCTaBNA-
et 41% [unT. no 18];

*  MMetoLyMeca COODLEHMA O Pa3BUTUM MATOYMHOM AedopmaLim
CTOMbI MOC/E AXMANONAACTUKM NPEYBENNYEHDI, T.K. NPaBUIbHOE
BbIMO/IHEHME OMEPALMMN U TAXKE/bIE CMACTUYECKME USMEHEHMA B
nocneonepaLMoHHOM Nepuoae NO3BOMAIOT U3BeKaTb AN MUHW-
MMW3MPOBATb YACTOTY AAHHOIO OC/IOXKHEHUSA;

® B HAWMWX HABMOAEHMAX aXMANONNACTMKA BbIMONHANACH B COYETA-
HWM C MHOTOYPOBHEBbLIMM ONEPALMAMM U C BMELLIATENBCTBAMM HA
HepBax Tvna LUTtodens-1 v LTodens-2, yto TakKe cnocobcTeoBa-
110 NpodUNAKTUKE peLmnanBoB aedopmaLmm.

Mpu cpaBHEHUM PE3yNbTATOB MCCNELOBAHUA YCTAHOBEHO, YTO
OHW B OCHOBHOMI rpynmne CTaTUCTUYECKU 3HAYUMMO OKa3aiuCb Jyulle,
Yyem IuTepaTypHble AaHHble. B YacTHOCTW, Npy NPUMEHEHUU MHOTOY-
POBHEBbIX OZHOMOMEHTHbIX XMPYPrMYeckux BmeLatenscts (SEMLS —
The Single-Event Multilevel Surgery) xopolune pesynsTaTbl OTMEYEHbI Y

operations, relapses can occur up to 48% due to injury
to the "growth zone" where the tendon-muscular ap-
paratus is located, while with achilloplasty, this figure
is 41% [18];

e There are exaggerated reports of calcaneal deformi-
ty of the foot after achilloplasty. However, adequate-
ly performed operations and severe spastic changes
surgery reduction postoperatively can help prevent or
lessen the occurrence of this complication.

e In our study, achilloplasty was performed with multi-
level operations and interventions on nerves such as
Shtofel-l and Shtofel-ll. These combinations helped in
preventing the recurrence of deformity.

After comparing the study results, it was concluded that the
main group showed significantly better outcomes than the litera-
ture data. Specifically, when utilizing The Single-Event Multilevel
Surgery (SEMLS) approach, 61% of patients had favorable results
[3]. This indicator in our material in the main group was 69.4%
(p<0.001), indicating the proposed approaches' effectiveness.

The study's results indicate that multilevel one-stage op-
erations were primarily performed on soft tissues in the main
group. This format was possible due to continuous and complete
conservative treatment management. As a result, a statistically
significant improvement in the main group was observed in the
following indicators: walking performance according to the Gross
Motor Function Classification System (GMFCS), muscle spasticity
according to the Modified Ashworth Scale (MAS), reduction in
frequency and severity of joint contractures on follow up. The im-
provement, in turn, contributed to better outcomes compared to
the control group and literature data.

CONCLUSION

When deciding on a particular surgical intervention in pa-
tients with SCP affecting the lower limbs, it is essential to con-
sider the severity of contractures, deformities and whether they
are combined. It is recommended that typical multicomponent
operations on soft tissues be selected as the preferred choice.
An optimized surgical treatment system that considers the sever-
ity and particularities of clinical manifestations, along with ear-
ly, comprehensive, and systematically carried out conservative
treatment, has shown to be effective in improving treatment out-
comes. When comparing long-term treatment outcomes scores,
the main group where the proposed integrated approaches were
implemented showed a statistically significant improvement com-
pared to the control group (72.5+0.7 points and 64.2+0.6 points,
respectively, p<0.001).

229



Ganiev KhT et al Cerebral palsy

AVICENNA BULLETIN
Vol 26 * No 2 * 2024

61% naupeHToB [3]. ITOT NoKasaTe/b B Hallem MaTepuasie B OCHOBHOW
rpynne coctasun 69,4% (p<0,001), uto cBMaeTenbCcTBYET 06 3ddeKTMB-
HOCTW NPeaJIONKEHHbIX NOAXOA0B.

MoaBoasa UTor pesynbTaTam UCCNenoBaHWsA, Heobxoaumo oTve-
TWUTb, YTO B OCHOBHOW rpynne NPeMMmyLLEeCTBEHHO BbINOHAINCH MHO-
roypoBHeBble OZHO3TArHble ONepaLyn Ha MATKMUX TKaHAX, YTO CTano
BO3MOXHbIM, b6narofapa peannsaumu TaKTUKKM HEMPEpbIBHO U NOJ-
HOLeHHO NPOBEAEHHOrO KOHCEPBATMBHOIO /IeYeHWA. 3TO NO3BOAWIO
[06UTbCA B OCHOBHOM rpynne CTaTUCTUYECKM 3HAYMMOTO Y/yYLLEHNS
cnefytolyx MnokasaTenei: xoApbbl MO WKane 60/blMX MOTOPHbIX
bYHKUMI GMFCS, CHUMKEHMA CNAcTUYHOCTM MbILUL, MO LUKase JLIBOpPTa,
CHWXXEHWA YacTOTbl U BbIPAXKEHHOCTW KOHTPAKTYp B CyCTaBax B AWHa-
MUKe, YTO B KOHEYHOM WUTOre CroCOBCTBOBANO AOCTUNKEHUIO NYULIMX
pe3y/IbTaToB N0 CPaBHEHWMIO C KOHTPO/IbHOM FPYNMNOW 1 INTePaTyPHbIMU
JaHHbIMK.

3AKNIOYEHUE

MoKasaHWA A1 BbINOJHEHUA OTAENbHbIX ONEpaTUBHbLIX BMeLLa-
TENbCTB JO/IKHbI CTaBUTHCA C YYETOM YCOBEPLLEHCTBOBAHHOM CUCTEMa-
TU3aLMK Lieei U METOA0B JOCTUNKEHWA ONEepPaTUBHBIX BMELLATE/bCTB,
TAYKECTU KOHTPAKTYP, AedopmMaLiii M coveTaHHOro Ux XapakTtepa. Mpu
XMPYPTUYECKOM NIEYEHWUN JeTelt  co cnacTuyeckumn dopmamm LN ¢
Mopa)KeHMEM HUKHUX KOHEYHOCTEN NpeAnoyTeHVe CneayeT OT4aBaTh
BbIMONHEHUIO TUMUYHBIX MHOFOKOMMOHEHTHbIX OMepaLuii Ha MATKMX
TKaHsAX. Pa3paboTka ONTUMM3MPOBAHHOW CUCTEMbI OMEPaTUBHOTO Ne-
YeHWA C Y4ETOM TAMKECTM W XapaKTepa KAMHUYECKUX MPOABIEHWH B
COYETaHWUM C PAHO HayaTbiM MONHOLEHHbIM M CUCTEMATUYECKM NPOBe-
[LEHHBIM KOHCEPBATMBHbLIM IeYEHUEM NPOLEMOHCTPMPOBANA CBOO 3¢-
(bEKTUBHOCTb B MA1aHe y/ydLEeHUs Pe3y/bTaToB NedeHns. CpaBHUTENb-
HbIIA aHANM3 OTAANEHHbIX PE3Y/ILTATOB /IEYEHWS NOKa3as CTaTUCTUYECKM
3HauMMOe WX y/lyylleHWe B rpynne, rae 6biiu peanusosaHbl Npeaso-
YKEHHble KOMM/IEKCHbIE NOAXOZbI, N0 CPAaBHEHUIO C KOHTPO/IBHON rpyn-
noi (cooTeeTcTBEHHO 72,50,7 6anna n 64,210,6 6anna, p<0,001).
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OPUTVMIHAABHOE MCCAEAOBAHME ORIGINAL RESEARCH
Ypoaorus n angpoaorns Urology

doi: 10.25005/2074-0581-2024-26-2-233-243

AVNATHOCTMYECKASI HEHHOCTb MOAEAN ITPOIHO3VPOBAHWMSI TP
OBCTPYKIIMV BEPXHUX MOYEBBIBOASIINX ITYTEN

D.A. AKM/OBY, II.T. MYXTAPOB?, 4.X. MUPXAMIAOB!, M.M. XACAHOB? Y.A. AGAYDATTAEB? A.A. HOMAHOB?

1 Kadeapa ypoaorun, TamkeHTcKas MeAUIMHCKas akagemis, TamkenT, Pecrrybanka Y30ekucraHn

2 PeCHy6/lI/[KaHCKI/II:1 CHELU/Ia/lI/[SI/IPOBaHHLIf/i Hay‘{HO-HpaKTI/I‘IeCKI/IﬁI MEAI/ILUAHCKI/H;I TEeHTp ypO/lOl'I/II/[, TaLHKeHT, PeCHyG/lI/IKa V3bekucran

Yponoruyeckue naupeHTbl 4acTo CTaNKMBAKOTCA C CynpaBe3nKanbHoii o6cTpykumeit (CBO). MocnesHAs, BAUAA HA NOYEYHYIO NAPEHXMUMY, MPUBOAMT K
HaPYLIEHWAM HOPMaNbHOTO GYHKLIMOHMPOBAHUA MOYKM, PA3BUTUIO TAKMX OCNOMKHEHWI, KaK XpoHMYecKan 601e3Hb NoYeK, ypocencuc, KoTopble MoryT
NPUBECTH K NIeTasibHOMY UcxoZy. OLeHKa NPOrHo308 A1 3TOM rpynmbl NaLMEHTOB C0XKHA, NO3TOMY U TPYAHO CAeNATb OLHO3HAYHbIE BbIBOAbI.

Llenb: pa3pabotka mozenei NporHo3MpoBaHusa Ans Bbibopa pauuoHanbHoi neyebHol TakTMKKM npu CBO.

Matepuan u metoabl: 6biav NPOaHaIM3MPOBaHbI AaHHble 655 nauyeHToB B Bo3pacTe oT 4 A0 86 neT (cpeaHuit BospacT 39,56+17,23 net), nocTynus-
wmx ¢ CBO B PecnybanKaHCKMIA CNeLyuanv3vpoBaHHbli Hay4YHO-MPAKTUYECKUIA MEAULMHCKUIA LeHTP yponorumn B 2021-2023 rr. MyskunH 6bin0 350
(53,4%), skeHwmH — 305 (46,6%). MaumeHTbl BblAM pa3geneHbl Ha rpynnbl COMMACHO OCHOBHbIM AMarHo3am: MoyekameHHas 6onesHb (MKB) — 231
(35,3%), aHOManum pasBUTUA BEPXHUX MOYEBbIBOAALLMX NyTei (BMIT) — 332 (50,7%), npuobpeTéHHbie 3aboneBaHna modeTouHmka — 92 (14,0%).
Pe3ynbTatbl: 419 KaXk40M rpynnbl 6b11M paccumTaHbl KpUTUYECKUE 3HAUEHUA Z YMCa (TOUKM OTCEUKU), KOTOPbIE ONPEAENsIN OCNOKHEHHOE TeYeHne
CBO. B rpynne MKB yncno Z coctasuno 1,910; B rpynne naumeHToB € aHOManuUAMM passuTtmua BMIT: cTpuMKTypa 10XaHOYHO-MOYETOYHUKOBOTO CerMeH-
Ta (/IMC) — 1,998, cTpuKTypa modeTouHUMKa — 1,239, ypeTepouene — 1,894; B rpynne naumeHToB ¢ NpuobpeTéHHbIMK 3a601€BaHNAMM MOYETOUYHMKA:
BTOPUYHbIE CTPUKTYPbI MOYeTouHMKa — 1,209, 0buTepaLmsa MoyeToyHuKa — 1,713.

3aKkntoueHue: B BblIbope ONTUMAsIbHOTO TaKTUYECKOro NOAX0AA Y NALMEHTOB C OC/IOKHEHHBIM TeyeHnem CBO AUCKPUMUHAHTHbIE MOAENN NMPOTHO3M-
POBaHMWA NOKa3anu BbICOKYH YyBCTBUTENBHOCTb U CNELUPUYHOCTD.

KntoueBble cnoBa: cynpasesukanbHas 06cmpykyus, 2u0poHedpo3, Modesb NPo2HO3UPOBAHUA, MAKMUKA 8e0eHUS.

Ana yutuposaHua: Akunos ®A, Myxtapos LUT, Mupxamugos X, XacaHoB MM, A6aydattaes YA, HomaHos AA. [larHocTM4ecKas LEHHOCTb MOAenu
NPOrHO31POBaHMA NPU 06CTPYKLMM BEPXHUX MOYEBLIBOAALLMX NyTel. BecmHuk AsuyeHHbl. 2024;26(2):233-43. https://doi.org/10.25005/2074-0581-2024-26-
2-233-243

DIAGNOSTIC VALUE OF A PREDICTIVE MODEL FOR UPPER URINARY TRACT
OBSTRUCTION

F.A. AKILOV!, SH.T. MUKHTAROV? D.KH. MIRKHAMIDOV!, M.M. KHASANOV?, U.A. ABDUFATTAEV?,
A.A. NOMANOV?

1 Department of Urology, Tashkent Medical Academy, Tashkent, Republic of Uzbekistan
2 Republican Specialized Scientific and Practical Medical Center of Urology, Tashkent, Republic of Uzbekistan

Patients with urological pathology often develop supravesical obstruction (SVO), which affects the renal parenchyma and causes disruption of the
normal renal function and various complications, such as chronic renal disease and urosepsis, which can lead to death. Prediction accuracy assessment
for this group of patients is challenging, making it difficult to draw firm conclusions

Objective: To develop predictive models for choosing rational treatment tactics in SVO.

Methods: Data from 655 patients aged 4 to 86 (average age 39.56+17.23 years) admitted to the Republican Specialized Scientific and Practical Medical
Center of Urology in 2021-2023 with SVO were analyzed. There were 350 men (53.4%) and 305 women (46.6%) enrolled in the study. Patients were
divided into groups according to the primary diagnoses: urolithiasis (UL) — 231 (35.3%), anomalies of the upper urinary tract (UUT) — 332 (50.7%),
acquired diseases of the ureter — 92 (14.0%).

Results: Critical Z-values (cut-off points) were calculated for each group, determining the complicated course of SVO. In the UL group, the Z-value was
1.910; in the group of patients with anomalies of the UUT, ureteropelvic stricture (UPS) — 1.998, ureteral stricture — 1.239, ureterocele — 1.894; in the
group of patients with acquired diseases of the ureter, secondary ureteral strictures — 1.209, ureteral obliteration — 1.713.

Conclusion: Discriminant prediction models showed high sensitivity and specificity for choosing the optimal tactical approach in patients with
complicated SVO.

Keywords: Supravesical obstruction, hydronephrosis, prediction model, management tactics.

For citation: Akilov FA, Mukhtarov ShT, Mirkhamidov DKh, Khasanov MM, Abdufattaev UA, Nomanov AA. Diagnosticheskaya tsennost' modeli prognozirovaniya
pri obstruktsii verkhnikh mochevyvodyashchikh putey [Diagnostic value of a predictive model for upper urinary tract obstruction]. Vestnik Avitsenny [Avicenna
Bulletin]. 2024;26(2):233-43. https://doi.org/10.25005/2074-0581-2024-26-2-233-243
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BBEAEHMUE

CBO — naTonorvs, YacTo BCTPEYAROLLAACA Y YPONOrMYECKUX Na-
LMEHTOB. BanAs Ha NoOYeyHylo TKaHb, OHA BbI3bIBAET HapyLIEHUs,
BM/I0Tb A0 NPEKPaLLeHna QyHKLMM NOYEK U PasBUTUA OCNOXKHEHWUN,
KOTOpble MOryT 3aBePLUMNTLCA NETa/IbHbIM UCXOA0M. TaKTUKA leYeHns
naLMeHTa 3aBMUCUT OT XapaKTepa TeuyeHWs 3ab01eBaHusA, pPe3y/bTaToB
NabopaTopHbIX aHAZM30B, @ TaKKe MPUUMHBI U MecTa 0BCTPYKLMM.
Octpas dopma 3aboneBaHMA MOKET NPOABNATLCA 60NEBBIM CUHAPO-
MOM B MOSICHUYHOW 061aCTH, NOBbILLEHHOV TEMMNEePaTypoil TeNa Bbllle
38°C, 03H060OM, 06LLEM CNABOCTbIO, TOLHOTOM M PBOTOW, A TaK¥Ke Ha-
pyLeHMAMM MoYencryckaHua. Npu obcnefoBaHUM NaLmeHTa ocoboe
BHMMaHWE yaenaeTca pesynbraTaM YAbTPasByKOBOrO WMCCNEA0BaHUSA
MOYEK M MOYEBOTO My3bips, aHaNN3Y KPOBM (OLEHKA YPOBHA MOYEBH-
Hbl M KpeaTMHWHaA, U3SMEHEHMA B NIeMiKouMUTapHOM Gopmyne, ypoBeHb
NPOKA/IbLIUTOHWHA), KOMMbIOTEPHON TOMOrPAaPUU U PEHTTEHOBCKOMY
obcnepoBaHMIO MOYEK M OPraHOB Masoro Tasa (Mpu HeobXxoAMMOCTH
C UCNO/b30BaHMEM KOHTPACTHOTO BELLecTBa). YuuTbiBan pesynsTaThl
3TUX AMArHOCTUYECKMX METOZO0B, KOTOPbIE BbISIBAAIOT CYLLECTBEHHbIE
M3MEHEHMA, MaLMEHTY PEKOMEHAYeTCA NMPUMEHEHWE KOHCepBaTMB-
HOrO WM/ XMPYPrUYeckoro nedyenHunsa. OLeHKa NPorHosa Ana LaHHOW
rpynnbl NAUMEHTOB NPEACTABASET C/IOKHOCTb, M OA4HO3HAYHbIE BbIBO-
[bl 3aTPyAHUTENbHDI [1-3].

Mcxon 3aboneBaHNs 3aBUCUT OT HECKONIbKMX GaKTOPOB, BKOYaA
NPUYNHY, NIOKAAU3ALMIO, CTEMEHb WM MPOAOMKUTENBHOCTb OOCTPYK-
umn. OTarowaowym GakTopom ABAAETCA Hanume MHOEKLIMU MoYe-
BbIBOAALLMX NyTeN. [Pp1 Ha MUK yA0BAETBOPUTENBHOW MK XOpOoLUEe
noyeyHor GyHKLMM, a TaK¥Ke BO3MOXKHOCTU YCTPAHEHWS 0BCTPYKLMK
1 €€ NPUYKH, 4YTO, B CBOIO 04epesb, MO3BOUT SAMMUHUPOBATL OC/IONK-
HAIOLLYIO MHGEKLMIO, MPOrHO3 06bIYHO BAaronpuATHLIK. OgHaKo, ANA
yCTaHOB/IeHUA Bonee TOYHOrO NPOrHO3a W OLEHKM Pe3y/ibTaToB Tpe-
byeTca YYET AONONHUTENbHBIX GAKTOPOB, TaKMX KaK Ha/inyme conyT-
CTBYHOLLMX 3a60N1€BAHNUM, UHAMBMAYAIbHBIE OCOBEHHOCTM NaLMeHTa
1 3G dEKTUBHOCTb BbIOPAHHOM TaKTUKM fieveHus [4-6].

OcnoxHéHHoe TeyeHne CBO nogpasymeBaeT To, KOraa, Hapaay
¢ CBO, umeetcsa u/mam umennce MKB, aHoManum passuTvsa MoYeBbl-
BOAALLMX NyTel, NprobpeTéHHbIe 3a601eBaHMA MOYETOYHMKA (CTPUK-
Typbl, 0611TepaLum), 6epemMeHHOCTb, YTO, B CBOKO 04Yepesb, NPUBOANT
K CTPYKTYPHbIM UM GYHKLMOHANbHBIM M3MEHEHUAM MOYEBOIO TPaK-
Ta, KOTOPbIE MOTYT NOBbICUTL PUCK PA3BUTHA OCTIOKHEHUI UK NPpUBE-
CTU K CHUKEHWMIO 3QPEKTUBHOCTM IEYEHNA.

LLENb UCCNEQOBAHMUA

Pa3paboTka mogeneit NporHo3npoBaHua Aa Bbibopa pauymo-
HaNbHOM neyebHo TakTMKK npu CBO.

MATEPUAN U METOAbI

BblnM NpoaHasn3npoBaHbl AaHHble 655 NaLUeHTOB B BO3pacTe
oT 4 no 86 net (cpeaHuit Bospact 39,56117,23 net), NOCTYNMUBLUMX C
CBO B PecnybaMKaHCKMIA CNeLmanm3npoBaHHbiii Hay4yHO-NpaKTHhye-
CKUIN MeAMUMHCKMUI LeHTp yposnorum B 2021-2023 rr. My»KumnH 66110
350 (53,4%), seHwwmH — 305 (46,6%). MauueHTbl BbliM pa3geneHbl Ha
rpynmbl COMMACcHO OCHOBHbIM AuarHozam: MKB — 231 (35,3%), aHoma-
Nvn pa3suTna BMIM —332 (50,7%), nprobpeTéHHble 3aboneBaHna mo-
yeToyHuKa — 92 (14,0%) (Tabn. 1).

Kputepuu BKIOYEHUS B UCCEA0BaHME: MALMEHTbI C YCTaHOB-
neHHoi CBO. KpuTepuamm UCKIHOYEHUA ABUANUCH: HANUYUE OHKOJIO-
ruyeckoro 3abonesaHus, npusesuuero Kk CBO; cneunduyeckas nHoek-
ums BMIM; nHdpasesmkanbHas o6CTpyKumMa, conposoxkgaeman CBO;
cucTeMHble 3abos1eBaHuA.
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INTRODUCTION

SVO is a pathology often encountered in urological pa-
tients. It affects the kidney tissues, causes lesions, cessation of
renal function, and the development of complications that can
result in death. The patient's treatment strategy depends on the
nature of the disease, the results of laboratory tests, and the
cause and location of the obstruction. The acute form of the dis-
ease can manifest in pain in the lumbar region, body tempera-
ture above 38°C, chills, general weakness, nausea and vomiting,
and urination problems. When examining a patient, special at-
tention is paid to the results of an ultrasound examination of
the kidneys and bladder, blood tests (assessment of urea and
creatinine levels, changes in the white blood cells count, pro-
calcitonin level), computed tomography and x-ray examination
of the kidneys and pelvic organs (if necessary, using a contrast
agent). Considering the results of diagnostic procedures, which
reveal significant changes, the patient is recommended to take
conservative or surgical treatment. Prediction accuracy assess-
ment for this group of patients is challenging, making it difficult
to draw firm conclusions [1-3].

The outcome of the disease depends on several factors, in-
cluding the cause, location, degree, and duration of obstruction.
An aggravating factor is the presence of a urinary tract infection.
If renal function is satisfactory or good, and it is possible to re-
move the obstruction and its causes, which, in turn, eliminates
the complicating infection, the prognosis is usually favorable.
However, to establish a more accurate prognosis and evaluate the
results, it is necessary to consider additional factors, such as the
presence of concomitant diseases, the individual characteristics
of the patient, and the effectiveness of the chosen treatment tac-
tics [4-6].

In complicated cases, SVO is associated with the UL, devel-
opmental anomalies of the urinary tract, acquired diseases of the
ureter (strictures, obliterations), and pregnancy, which, in turn,
leads to structural or functional changes in the urinary tract, thus
increasing the risk of complications or reducing the effectiveness
of treatment.

PURPOSE OF THE STUDY

Development of prediction models of SVO for choosing the
respective rational treatment tactics.

METHODS

The data of 655 patients aged 4 to 86 (mean age
39.56+17.23 years) admitted to the Republican Specialized Scien-
tific and Practical Medical Center of Urology in 2021-2023 with
SVO were analyzed. There were 350 men (53.4%) and 305 wom-
en (46.6%) enrolled in the study. The patients were divided into
groups according to the primary diagnoses: UL — 231 (35.3%), de-
velopmental anomalies of the UUT — 332 (50.7%), and acquired
diseases of the ureter — 92 (14.0%) (Table 1).

The study included patients with established SVO. Exclusion
criteria were malignancies causing SVO, specific UUT infection,
bladder outlet obstruction accompanied by SVO, and systemic
diseases.

All patients underwent conservative or surgical treatment
according to indications. Conservative treatment was carried out
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Tabnuya 1 PacnpedenieHue nayueHmMos no 2pynnam u 2eHOepHbIM Pa3auYuAM

Bospact/Age

Table 1 Distribution of patients by groups and gender
MyskunHbl/Men  eHwuHbl/Women

Ipynnbi/Groups

MKB (n=231)/UL (n=231)

CrpukTtypa JIMC (n=247)/UPS (n=247)
CTpUKTYpa MOYeTOYHMKa (n=55)

AHomanua passuTtua BMIM (n=332)

Developmental anomaly of UUT (n=332) Ureteral stricture (n=55)

Ypetepouene (n=30)/Ureterocele (n=30)
CtpuKTypa (n=36)/Stricture (n=36)

MprobpeTéHHble 3aboneBaHmn
MOYEeTO4YHMKa (n=92)
Acquired diseases of the ureter (n=92)

O6auTepauus (n=56)
Obliteration (n=56)

Bcem nauueHTam no nokasaHuAm 6bi10 NpoBeAeHO KOHCepBa-
TUBHOE MW ONepaTUBHOE /leyeHne. KoHcepBaTUBHOE iedeHwe 6bio
nposegeHo 36 (5,5%) naumeHTam, y noaasastoLwero 601bWMHCTBA 13
HUX BblfBNEeHa UHdeKLma BMM — 24 (66,7%). OcTanbHbIM 60/1bHbIM
6b110 NpoBeseHo 640 onepaTUBHbIX BMeLIATeNbCTB, BKNOYaA APeHN-
poBaHue BMI, peKOHCTPYKTUBHbIE ONEPaLUM, YAANEHUE KaMHEN U
HedpaKTOMMIO (Tab. 2).

MocTpoeHve mofenn NpPorHo3MpoBaHMA OCHOBaAHO Ha 16 ¢ak-
Topax (nepemeHHbIx), UMeHyembix oT X1 [0 X16, MMELWMX AMXOTO-
MMWYECKMIA XapaKTep, NPMHUMAOWMX 3HauyeHne aa (1) nam Het (0).
NepemeHHble: x1 — Hanuume boneit B NoAcHUYHOM obnacty, X2 — ru-
neprepmus (Temnepatypa Bbiwe 38°C), x3 — paHee nepeHecéHHble
onepaT1BHble BMELLATEbCTBA HA MOYKE UAN MOYETOUHMKE, X4 — MaK-
CMManbHbIV AMameTp noyeyHoi noxaHku (MAMN) sbiwe 2,7 cm, X5
— WUCTOHYEHWE MOYEYHOW MapeHxuMbl (MeHee 6 MM), X6 — Haauune
KaMHell B YalieyHo-NoxaHo4YHoM cucteme (Y4/1C), X7 — Haanume Kam-
HA(eit) B MoueToUHMKe, X8 — dyHKUMA nodku (/B yporpadms), X9 —
nekoumtypua (cebiwe 25000 B8 1 mn), x10 — 6akTepuypua (KOE 10°
¥ Bbilwe), x11 — nelikounTo3s Kposu (cabiwe 11,6x10°/n), x12 — casur
neinkodopmysbl BNEBO, X13 — NOBbILLEHHbIN YPOBEHb MOYEBUHDI, X14
— MOBbILIEHHbIV YPOBEHb KPeaTUHWHA, X15 — yHWnaTepasbHOe nopa-
YKEHWe Nouky, x16 — nopaxkeHue noyek ¢ 0benx CTOPOH WK eauH-
CTBEHHOM MOYKMK.

MepeMeHHOW COCTOAHWUA ONPEAENEHO OCNOXKHEHHOE TeyeHue,
MMeLoLLLEe TaKKe AMXOTOMUYECKMIA XapaKTep, NpMHMMatoLLee 3Have-
HUA «Aa» UAN «HET». [IMCKPUMUHAHTHBIN aHanu3 UMen creayrolme
napameTpbl: anpuvopHble BEPOATHOCTM PaBHbIMKM Fpynnamu, KoBapu-
aLUMOHHaA maTpuLa bblna BHYTPUTPYNMNOBOMA.

CTaTMCTUYEeCKMIN aHaNU3 BbINMOMHANCA C UCMOMb30BAHWEM AU-
XOTOMMYECKMX 3HAYEHUI («Aa», KHET»), AR KOTOPbIX BbINOAHANCA
NIMHEWHbIN AUCKPUMMHAHTHBIA aHaiu3 C BbIYUCAEHWEM YAENbHOMO

Ta6ﬂuqa 2 BbinonHeHHsle onepamusHbsle esmewamesibCmea

MKB (n=231)/UL (n=231) 14 (5.7%)

O6anTepauma MoYeToHHNKa (N=56)

0,
Obliteration of the ureter (n=56) Sz (et

CtpukTtypa JIMC (n=247) UPS (n=247) 25 (9.7%)
CTpUKTYpa MOYeTo4HMKa (n=55) o

Ureteral stricture (n=55) 7 (LR
Ypetepouene (n=30) 0(0.0%)

Ureterocele (n=30)

Bcero/Total 90 (14.1%)

n=350 n=305
37.87+16.68 41.50+17.66
[4-74] [4-86]
157 (68.0%) 74 (32.0%)
136 (55.1%) 111 (44.9%)
17 (30.9%) 38 (69.1%)
12 (40.0%) 18 (60.0%)
6 (16.7%) 30 (83.3%)
22 (39.3%) 34 (60.7%)

in 36 (5.5%) patients, most of whom were diagnosed with UUT
infection — 24 (66.7%). The remaining patients underwent 640
surgical interventions, including bladder drainage, reconstructive
surgeries, stone removal, and nephrectomy (Table 2).

The construction of the predictive model is based on 16 fac-
tors (variables), from x1 to x16, which are dichotomous, taking
the value yes (1) or no (0). Variables: x1 — presence of pain in the
lumbar region, x2 — hyperthermia (temperature above 38°C), x3 —
previous surgical interventions on the kidney or ureter, x4 — renal
pelvic diameter (RPD) above 2.7 cm, x5 — decrease in renal paren-
chymal thickness (less than 6 mm), x6 — presence of concretions
in the pelvicalyceal system (PCS), x7 — presence of concretion(s)
in the ureter, x8 — kidney function (iv urography), x9 — leukocy-
turia (over 25,000 in 1 ml), x10 — bacteriuria (CFU 10% and above),
x11 — leukocytosis (over 11.6x10°%/1), x12 — neutrophil left shift,
x13 — increased urea level, x14 — increased creatinine level, x15
— unilateral lesion of kidney, x16 — bilateral lesion of kidneys or a
single kidney.

The complicated course is defined by the dichotomous con-
dition variable, which takes “yes” or “no.” The discriminant anal-
ysis had the following parameters: a priori probabilities for equal
groups and the in-group covariance matrix.

Statistical analysis used dichotomous values (yes, no), for
which linear discriminant analysis was performed to calculate
the specific weight of prediction factors. We applied ROC anal-
ysis (Receiver Operating Characteristic) with the calculation of
AUC (Area Under the Curve) to determine the accuracy and reli-
ability of the classification model. The result of the model is the
Z-value, which predicts the course of a given character of SVO as

Table 2 Surgical interventions performed

PeKOHCTpYKTUBHbIE onepauum He¢pakromusa Bcero
Reconstructive surgeries Nephrectomy Total
231 (93.9%) 1(0.4%) 246 (38.4%)
12 (23.1%) 2 (3.8%) 52 (8.1%)
182 (70.8%) 50 (19.5%) 257 (40.2%)
48 (81.4%) 4 (6.7%) 59 (9.2%)
18 (100.0%) 0 (0.0%) 18 (2.8%)
491 (76.7%) 59 (9.2%) 640 (100.0%)
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Beca daKkTopa ANA NPOrHo3uMpoBaHus. [na onpegeneHus TOYHOCTU
N HagEXHoCTU mogenn knaccudumkaumm nposoamncs ROC-aHanus
(Receiver Operating Characteristic) ¢ Bbiuncnennem AUC (Area Under
the Curve). PesynbtaToM Mogenu ABAseTcA YMCno Z, KOTOpoe Mpo-
rHO3MpPYET TeyeHMe AaHHOro xapaktepa CBO KaK «OCNOXHEHHOW» B
C/lyyae BbiLe TOYKM OTCEUYKM, @ B 0OPATHOM C/ly4ae — Kak KHeoC0k-
HEHHOW».

MccnepoBanne npoBefeHO B COOTBETCTBMM C MOOMEHUAMM
XenbCUHKCKOM Aeknapaumn (nepecmoTpeHHoi B ®opTanese, bpasu-
nns, B oKkTAbpe 2013 r). Bce pecnoHAeHTbl NPeaocTaBUAN MUCbMEH-
Hoe 106poBONbHOE MHHOPMUPOBAHHOE COIacUe C rapaHTUAMM KOH-
dMaeHUMaNbHOCTU HA yYacTMe B UCCNeA0BaHUMN.

PE3YNbLTATDI

DYHKUMA AUCKPUMMHAHTHOTO aHaaM3a A1 rpynnbl NaLMEHTOB
¢ MKB (n=231) nokasana cneayoLLyto KaHoHMYeckyto Gopmyny: x1 —

Tabauya 3 O6veduHEHHbIe BHYMpU2PyNnnossie Mampuus! ™
x1 x2 x3 x4 x5 X6 x7

x1 0.101 0.051 0.075 0.042 0.069 0.035 0.029
x2 0.051 0.241 0.147 0.168 0.179 0.139 0.124
x3 0.075 0.147 0.196 0.107 0.173 0.087 0.079
x4 0.042 0.168 0.107 0.250 0.135 0.188 0.176
x5 0.069 0.179 0.173 0.135 0.218 0.106 0.097
x6 0.035 0.139 0.087 0.188 0.106 0.228 0.210
x7 0.029 0.124 0.079 0.176 0.097 0.210 0.223
x8 0.046 0.173 0.113 0.240 0.136 0.191 0.184
x9 0.063 0.229 0.153 0.176 0.185 0.137 0.128
x10 0.044 0.168 0.110 0.238 0.132 0.195 0.183
x11 0.052 0.190 0.127 0.221 0.149 0.173 0.162
x12 0.083 0.126 0.166 0.091 0.149 0.075 0.068
x13 0.070 0.216 0.159 0.162 0.192 0.130 0.121
x14 0.077 0.129 0.171 0.097 0.158 0.080 0.081
x15 0.030 0.138 0.083 0.183 0.106 0.223 0.210

x16 0.073 0.133 0.175 0.101 0.163 0.079 0.071
NpumeyaHue: ¥ — KOMYECTBO CTeneHel cBOBOAbI KOBAPUALMOHHOM MaTpuLbl — 229

Kosapwuauus/Covariance

Note: * — number of degrees of freedom of the covariance matrix — 229

Ta6/1uua 4 O6veduHéHHbIe 8Hympuzpynnossle MGmpUMbI*
N
x1 0.077 0.047 0.059 0.037 0.050 0.027 0.019
x2 0.047 0.237 0.172 0.170 0.186 0.137 0.124
x3 0.059 0.172 0.204 0.127 0.191 0.102 0.090
x4 0.037 0.170 0.127 0.248 0.134 0.201 0.185
x5 0.050 0.186 0.191 0.134 0.211 0.112 0.096
x6 0.027 0.137 0.102 0.201 0.112 0.233 0.211
x7 0.019 0.124 0.090 0.185 0.096 0.211 0.228
x8 0.030 0.164 0.121 0.243 0.128 0.200 0.183
x9 0.044 0.228 0.170 0.167 0.185 0.138 0.121
x10 0.033 0.165 0.122 0.242 0.129 0.203 0.190
x11 0.037 0.184 0.136 0.228 0.144 0.185 0.173
x12 0.062 0.125 0.149 0.093 0.142 0.078 0.063
x13 0.050 0.212 0.184 0.152 0.199 0.123 0.110
x14 0.053 0.138 0.165 0.102 0.153 0.081 0.074
x15 0.030 0.135 0.101 0.196 0.107 0.223 0.216

x16 0.061 0.157 0.187 0.116 0.174 0.093 0.082
NpymeyaHue: * — KOMYECTBO CTeneHel CBOBOAbI KOBAPUALMOHHOM MaTpuLbl — 245
Note: * — number of degrees of freedom of the covariance matrix — 245

Kosapwuauus/Covariance

236

x8 x9
0.046
0.173
0.113
0.240
0.136
0.191
0.184
0.249
0.177
0.237
0.221
0.098
0.167
0.108
0.187
0.104

x8 x9
0.030
0.164
0.121
0.243
0.128
0.200
0.183
0.249
0.161
0.240
0.223
0.086
0.146
0.103
0.195
0.110

“complicated” if it is above the cut-off point and “uncomplicat-
ed” if it is below.

The study was conducted in strict adherence to the 2013
revision of the Declaration of Helsinki (Fortaleza, Brazil, October
2013), ensuring the highest ethical standards. All respondents
provided written voluntary informed consent, guaranteeing confi-
dentiality and security to the participants.

RESULTS

The discriminant analysis for the group of patients with UL
(n=231) showed the following canonical formula: x1 — 0.043; x2 —
0.882; x3 —0.062; x4 — 1.114; x5 — 0.305; x6 — 0.643; x7 — 0.077;
x8 — 1.049; x9 — 0.230; x10 — 0.415; x11 — 0.508; x12 — 0.091; x13
—0.309; x14 — 0.148; x15 — 0.644; x16 — 0.157. The covariance
matrix is presented in Table 3.

Table 3 Joint intra-group matrices*
x13 x14 x15 x16
0.070 0.077 0.030 0.073
0.216 0.129 0.138 0.133
0.159 0.171 0.083 0.175
0.162 0.097 0.183 0.101
0.192 0.158 0.106 0.163
0.130 0.080 0.223 0.079
0.121 0.081 0.210 0.071
0.167 0.108 0.187 0.104
0.226 0.140 0.133 0.140
0.162 0.101 0.191 0.101
0.183 0.112 0.169 0.117
0.138 0.166 0.071 0.162
0.239 0.146 0.126 0.146
0.146 0.184 0.075 0.171
0.126 0.075 0.227 0.075
0.146 0.171 0.075 0.184

x10
0.044
0.168
0.110
0.238
0.132
0.195
0.183
0.237
0.176
0.247
0.215
0.095
0.162
0.101
0.191
0.101

x11
0.052
0.190
0.127
0.221
0.149
0.173
0.162
0.221
0.194
0.215
0.252
0.106
0.183
0.112
0.169
0.117

x12
0.083
0.126
0.166
0.091
0.149
0.075
0.068
0.098
0.133
0.095
0.106
0.178
0.138
0.166
0.071
0.162

0.063
0.229
0.153
0.176
0.185
0.137
0.128
0.177
0.243
0.176
0.194
0.133
0.226
0.140
0.133
0.140

Table 4 Joint intra-group matrices*
x13 x14 x15 x16
0.050 0.053 0.030 0.061
0.212 0.138 0.135 0.157
0.184 0.165 0.101 0.187
0.152 0.102 0.196 0.116
0.199 0.153 0.107 0.174
0.123 0.081 0.223 0.093
0.110 0.074 0.216 0.082
0.146 0.103 0.195 0.110
0.206 0.136 0.132 0.155
0.147 0.097 0.198 0.111
0.164 0.109 0.181 0.124
0.133 0.150 0.074 0.154
0.226 0.148 0.121 0.168
0.148 0.178 0.081 0.170
0.121 0.081 0.229 0.092
0.168 0.170 0.092 0.193

x10
0.033
0.165
0.122
0.242
0.129
0.203
0.190
0.240
0.161
0.248
0.222
0.088
0.147
0.097
0.198
0.111

x11
0.037
0.184
0.136
0.228
0.144
0.185
0.173
0.223
0.180
0.222
0.252
0.098
0.164
0.109
0.181
0.124

x12
0.062
0.125
0.149
0.093
0.142
0.078
0.063
0.086
0.127
0.088
0.098
0.166
0.133
0.150
0.074
0.154

0.044
0.228
0.170
0.167
0.185
0.138
0.121
0.161
0.235
0.161
0.180
0.127
0.206
0.136
0.132
0.155
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Tabnauya 5 O6veduHéHHble 8HyMpu2pynnogsie mampuysl™*

x1 x2 x3 x4 x5 X6 x7

x1 0.052 0.033 0.039 0.025 0.036 0.016 0.015
x2  0.033 0.249 0.192 0.188 0.203 0.121 0.113
x3 0.039 0.192 0.222 0.146 0.197 0.093 0.088
x4 0.025 0.188 0.146 0.256 0.153 0.164 0.154

@ x5 0.036 0.203 0.197 0.153 0.226 0.098 0.091
§ x6 0.016 0.121 0.093 0.164 0.098 0.214 0.200
g x7 0.015 0.113 0.088 0.154 0.091 0.200 0.205
L x8 0.025 0.188 0.146 0.256 0.153 0.164 0.154
§ x9 0.033 0.249 0.192 0.188 0.203 0.121 0.113
g x10 0.025 0.188 0.146 0.256 0.153 0.164 0.154
§ x11 0.025 0.195 0.152 0.247 0.158 0.158 0.148
X x12 0.046 0.125 0.143 0.095 0.122 0.061 0.057
x13 0.035 0.226 0.204 0.171 0.214 0.109 0.102
x14 0.045 0.136 0.156 0.104 0.134 0.066 0.062
x15 0.015 0.113 0.088 0.154 0.091 0.200 0.205
x16 0.042 0.158 0.183 0.120 0.159 0.077 0.072

x8
0.025
0.188
0.146
0.256
0.153
0.164
0.154
0.256
0.188
0.256
0.247
0.095
0.171
0.104
0.154
0.120

x9
0.033
0.249
0.192
0.188
0.203
0.121
0.113
0.188
0.249
0.188
0.195
0.125
0.226
0.136
0.113
0.158

x10
0.025
0.188
0.146
0.256
0.153
0.164
0.154
0.256
0.188
0.256
0.247
0.095
0.171
0.104
0.154
0.120

x11
0.025
0.195
0.152
0.247
0.158
0.158
0.148
0.247
0.195
0.247
0.255
0.100
0.176
0.108
0.148
0.125

Table 5 Joint intra-group matrices*

x12
0.046
0.125
0.143
0.095
0.122
0.061
0.057
0.095
0.125
0.095
0.100
0.165
0.133
0.162
0.057
0.155

x13
0.035
0.226
0.204
0.171
0.214
0.109
0.102
0.171
0.226
0.171
0.176
0.133
0.239
0.145
0.102
0.168

x14
0.045
0.136
0.156
0.104
0.134
0.066
0.062
0.104
0.136
0.104
0.108
0.162
0.145
0.177
0.062
0.169

x15
0.015
0.113
0.088
0.154
0.091
0.200
0.205
0.154
0.113
0.154
0.148
0.057
0.102
0.062
0.205
0.072

x16
0.042
0.158
0.183
0.120
0.159
0.077
0.072
0.120
0.158
0.120
0.125
0.155
0.168
0.169
0.072
0.197

NpumeyaHwe: * — KoM4ecTBo cTeneHel cBO6OAbI KOBapPUALMOHHOW MaTpULLbl — 53
Note: * — number of degrees of freedom of the covariance matrix — 53

0,043; x2 — 0,882; x3 — 0,062; x4 — 1,114; x5 — 0,305; x6 — 0,643; x7
—-0,077; x8 — 1,049; x9 - 0,230; x10-0,415; x11 - 0,508; x12 — 0,091;
x13-0,309; x14 - 0,148; x15 - 0,644; x16 — 0,157; matpuua KoBapuat
npeacTasneHa B Taba. 3.

3HaveHune uucna Z pgna rpynnbl MKB coctaBuno B cpesHem
1,708+1,424 (MmuH — 1,523; makc — 5,002). TouKa OTCEUKM, COTNaCcHO
aHanusy ROC Kpwmebix, paBHa 1,910. Maowanb Noa KpWBOW paBHa
0,974 (pwuc. 1).

®OYHKUMA ANCKPUMUHAHTHOMO aHanu3a AnA rpynnbl NaLMEHTOB
C BPOXKAEHHLIMKM aHOManuamu BMI (ctpuktypa JIMC, n=247) noka-
3aN1a CneayHoLLyto KaHoHM4YecKyto dopmyny: x1 —0,054; x2 — 0,504; x3
—0,748; x4 —0,682; x5—-0,304; x6 —0,218; x7 - 0,428; x8 —0,322; X9 —
0,378; x10-0,085; x11-0,169; x12 —-0,277; x13 - 0,008; x14 — 0,020;
x15-0,452; x16 —0,562; maTpuLa KoBapwWaT NpeacTasneHa B Tabn. 4.

3HayeHue yncna Z gna rpynnbl C BPOXKAEHHBIMU aHOMANNAMM
BMI (ctpuktypa JIMC) coctaBuno B cpegHem 1,590+2,169 (MuH —

Tabauya 6 O6veduHEHHbIe BHyMpuU2pynnossie mampuubl™

The UL's Z-value is, on average 1.708+1.424 (min — 1.523;
max — 5.002). According to the analysis of ROC curves, the cut-off
point is 1.910. The area under the curve is 0.974 (Fig. 1).

The discriminant analysis for the group of patients with
congenital anomalies of the UUT (urinary tract stricture, n=247)
showed the following canonical formula: x1 — 0.054; x2 — 0.504;
X3 — 0.748; x4 — 0.682; x5 — 0.304; x6 — 0.218; x7 — 0.428; x8 —
0.322; x9 — 0.378; x10 — 0.085; x11 — 0.169; x12 — 0.277; x13 —
0.008; x14 — 0.020; x15 — 0.452; x16 — 0.562. The covariance ma-
trix is presented in Table 4.

The Z-value for the group with congenital anomalies of the
UUT (stricture of the UUT) is, on average, 1.590+2.169 (min —
0.582; max — 8.144). According to the analysis of ROC curves, the
cut-off point is 1.998. The area under the curve is 0.969 (Fig. 1).

The discriminant analysis function for the group of patients
with congenital anomalies of the urinary tract (ureteral stricture,

Table 6 Joint intra-group matrices*

x8 x9 x10 x11 x12 x13 x14 x15 x16

a2 8 x5 X6 X
x1  0.118 0.087 0.099 0.056 0.093 0.050 0.050
x2  0.087 0.257 0.213 0.172 0.235 0.158 0.158
x3 0.099 0.213 0.235 0.144 0.224 0.133 0.133
x4 0.056 0.172 0.144 0.257 0.158 0.235 0.235
g x5 0.093 0235 0.224 0.158 0.248 0.145 0.145
& x6 0050 0.158 0.133 0.235 0.145 0.248 0.248
g x7  0.050 0.158 0.133 0.235 0.145 0.248 0.248
£ x8 0.056 0.172 0.144 0.257 0.158 0.235 0.235
g x9 0.087 0.257 0.213 0.172 0.235 0.158 0.158
g x10 0.050 0.158 0.133 0.235 0.145 0.248 0.248
g x11 0.068 0.215 0.181 0.214 0.198 0.195 0.195
* x12 0.106 0.171 0.190 0.114 0.181 0.105 0.105
x13 0.093 0.235 0.224 0.158 0.248 0.145 0.145
x14 0.106 0.192 0.210 0.130 0.201 0.120 0.120
x15 0.050 0.158 0.133 0.235 0.145 0.248 0.248
x16 0.099 0.213 0.235 0.144 0.224 0.133 0.133

Mpumeyanue: * — KOAMYECTBO CTeneHel cBO6OAbI KOBAPHUALMOHHON MaTpuLpl — 28

Note: * — number of degrees of freedom of the covariance matrix — 28

0.056
0.172
0.144
0.257
0.158
0.235
0.235
0.257
0.172
0.235
0.214
0.114
0.158
0.130
0.235
0.144

0.087
0.257
0.213
0.172
0.235
0.158
0.158
0.172
0.257
0.158
0.215
0.171
0.235
0.192
0.158
0.213

0.050
0.158
0.133
0.235
0.145
0.248
0.248
0.235
0.158
0.248
0.195
0.105
0.145
0.120
0.248
0.133

0.068
0.215
0.181
0.214
0.198
0.195
0.195
0.214
0.215
0.195
0.266
0.143
0.198
0.164
0.195
0.181

0.106
0.171
0.190
0.114
0.181
0.105
0.105
0.114
0.171
0.105
0.143
0.209
0.181
0.199
0.105
0.190

0.093
0.235
0.224
0.158
0.248
0.145
0.145
0.158
0.235
0.145
0.198
0.181
0.248
0.201
0.145
0.224

0.106
0.192
0.210
0.130
0.201
0.120
0.120
0.130
0.192
0.120
0.164
0.199
0.201
0.220
0.120
0.210

0.050
0.158
0.133
0.235
0.145
0.248
0.248
0.235
0.158
0.248
0.195
0.105
0.145
0.120
0.248
0.133

0.099
0.213
0.235
0.144
0.224
0.133
0.133
0.144
0.213
0.133
0.181
0.190
0.224
0.210
0.133
0.235
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Tabnuya 7 O6veduHEHHbIe BHYMpU2pyNnnogble Mampuybl™*

x1 x2 x3 x4 x5 x6 x7
x1 0.097 -0.033 0 -0.004 -0.043 0.026 0.01
x2 -0.033 0.197 0 0.09 0.042 0.09 0.062
x3 0 0 0 0 0 0 0
x4 -0.004 0.09 0 0.21 0.087 0.092 0.055
g x5 -0.043 0.042 0 0.087 0.145 -0.001 0.026
g x6 0.026 0.09 0 0.092 -0.001 0.21 0.114
g x7  0.01 0.062 0 0.055 0.026 0.114 0.144
L x8 0.005 0.037 0 0.073 0.021 0.102 0.054
g x9 -0.014 0.062 0 0.044 0.079 0.044 0.038
g x10 0 0.063 0 0.095 0.048 0.066 0.068
g x11 -0.009 0.076 0 0.083 0.068 0.083 0.105
* x12 0.006 -0.015 0 0.043 0.032 0.014 0.012
x13 -0.019 0.098 0 0.08 0.083 0.051 0.07
x14 -0.028 0.02 0 -0.009 0.006 0.05 0.014
x15 0.01 0.1 0 0.098 0.033 0.127 0.103
x16 -0.014 0.022 0 0.071 0.063 -0.017 0.015

x8
0.005
0.037
0
0.073
0.021
0.102
0.054
0.119
0.069
0.079
0.056
-0.009
0.04
0.022
0.065
0.003

x9
-0.014
0.062
0
0.044
0.079
0.044
0.038
0.069
0.158
0.063
0.086
0.003
0.074
0.036
0.047
0.059

x10
0
0.063
0
0.095
0.048
0.066
0.068
0.079
0.063
0.095
0.079
0
0.063
0
0.081
0.032

x11
-0.009
0.076

0

0.083
0.068
0.083
0.105
0.056
0.086
0.079
0.188
-0.006
0.121
-0.001
0.087

0.08

Table 7 Joint intra-group matrices*

x12
0.006
-0.015
0
0.043
0.032
0.014
0.012
-0.009
0.003
0
-0.006
0.143
-0.018
0.035
-0.018
0.003

x13

x14

x15

-0.019 -0.028 0.01

0.098
0
0.08
0.083
0.051
0.07
0.04
0.074
0.063
0.121
-0.018
0.135
-0.015
0.079
0.062

0.02
0
-0.009
0.006
0.05
0.014
0.022
0.036
0
-0.001
0.035
-0.015
0.13
0.014
-0.023

0.1
0
0.098
0.033
0.127
0.103
0.065
0.047
0.081
0.087
-0.018
0.079
0.014
0.149
0.019

x16
-0.014
0.022

0

0.071
0.063
-0.017
0.015
0.003
0.059
0.032

0.08
0.003
0.062
-0.023
0.019
0.127

NpumeyaHue: * — KonM4ecTBo cTeneHel cBO6OAbI KOBapUALMOHHON MaTpULIbl — 34
Note: * — number of degrees of freedom of the covariance matrix — 34

0,582; makc — 8,144). Touka OTCeYKM, cornacHo aHanmsy ROC KpuBbIX,
paBHa 1,998. Mnowaab noa Kpmsoi pasHa 0,969 (puc. 1).

DYHKUMA OUCKPUMMHAHTHOTO aHanu3a gna rpynnbl nauueH-
TOB C BPOXKAEHHbIMM aHOManuaAMM BMI (CTPUKTYpa MOYETOUHMKA,
n=55) noKasana cneayoLLyto KaHoHUYeckyto dopmyny: x1 — 0,260; x2
—-0,053; x3-0,118; x4 —0,353; x5-0,007; x6 —0,107; x7 — 0,116; x8 —
0,381; x9 - 0,041; x10 - 0,365; x11 - 0,577; x12 - 0,364; x13 - 0,364;
x14 —0,032; x15 - 0,169; x16 — 0,089; maTpuLa KOBapMaT NpeacTaB-
NeHa B Tabn. 5.

3HayeHne yncna Z gna rpynnbl ¢ BPOKAEHHBIMX aHOMANNAMM
BMI (CTpMKTYypa MOYETOYHMKA) cocTaBuno B cpeaHem 1,194+0,912
(MuH — 0,053; maKc — 3,268). Touka OTCEYKM, CornacHo aHanmsy ROC
KpuBbIX, paBHa 1,239. Mnowaab nog Kpmsoii pasHa 0,968 (puc. 1).

®YHKUMA ANCKPUMUHAHTHOTO aHaaM3a A1A rpynnbl NALMeHToB
C BPOXAEHHbIMM aHoManuamu BMIT (ypetepouene, n=30) nokasana
cneayroLyro KaHoHudeckyto ¢opmyny: x1 — 0,194; x2 — 0,239; x3 —
0,079; x4 - 0,683; x5 - 0,092; x6 — 0,191; x7 — 0,534; x8 — 0,633; x9 —

Tabauya 8 O6veduHEHHbIe BHYMpPU2PyNNnossie mampuub! ™

n=55) showed the following canonical formula: x1 — 0.260; x2 —
0.053; x3 — 0.118; x4 — 0.353; x5 — 0.007; x6 — 0.107; x7 — 0.116;
x8 —0.381; x9 — 0.041; x10 — 0.365; x11 — 0.577; x12 — 0.364; x13
— 0.364; x14 — 0.032; x15 — 0.169; x16 — 0.089. The covariance
matrix is presented in Table 5.

The Z-value for the group with congenital anomalies of
the UUT (ureteral stricture) is 1.194+0.912 (min — 0.053; max —
3.268). According to the analysis of ROC curves, the cut-off point
is 1.239. The area under the curve is 0.968 (Fig. 1).

The discriminant analysis function for the group of patients
with congenital anomalies of the urinary tract (ureterocele, n=30)
showed the following canonical formula: x1 — 0.194; x2 — 0.239;
x3 = 0.079; x4 — 0.683; x5 — 0.092; x6 — 0.191; x7 — 0.534; x8 —
0.633; x9 — 0.604; x10 — 0.593; x11 — 0.383; x12 — 0.437; x13 —
0.525; x14 — 0.822; x15 — 0.640; x16 — 0.716. The covariance ma-
trix is presented in Table 6.

Table 8 Joint intra-group matrices*

a8 8 6 6
x1  0.052 0.016 0.042 0.004 0.036 0.019 0.000
x2 0.016 0.228 0.130 0.131 0.187 0.128 0.103
x3  0.042 0.130 0.181 0.079 0.157 0.083 0.060
x4 0.004 0.131 0.079 0.250 0.116 0.208 0.178
g x5 0.036 0.187 0.157 0.116 0.218 0.115 0.090
& x6 0019 0.128 0.083 0.208 0.115 0.232 0.201
g x7  0.000 0.103 0.060 0.178 0.090 0.201 0.226
< x8 0.021 0.142 0.093 0.239 0.128 0.214 0.184
g x9 0.033 0.221 0.144 0.139 0.199 0.135 0.109
g x10 0.020 0.135 0.088 0.228 0.122 0.221 0.191
g x11 0.025 0.164 0.106 0.217 0.147 0.195 0.166
* x12 0.045 0.095 0.120 0.056 0.121 0.064 0.042
x13 0.035 0.198 0.153 0.124 0.212 0.122 0.097
x14 0.043 0.118 0.148 0.071 0.145 0.077 0.054
x15 0.018 0.121 0.079 0.197 0.109 0.220 0.207
x16 0.041 0.141 0.176 0.086 0.170 0.090 0.066

x8
0.021
0.142
0.093
0.239
0.128
0.214
0.184
0.246
0.150
0.235
0.225
0.071
0.135
0.085
0.203
0.100

NpumeyaHue: * — KoM4ecTBo cTeneHel cBO6OAbI KOBapUALMOHHOM MaTpULbl — 54
Note: * — number of degrees of freedom of the covariance matrix — 54
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x9
0.033
0.221
0.144
0.139
0.199
0.135
0.109
0.150
0.232
0.142
0.172
0.110
0.210
0.132
0.127
0.155

x10
0.020
0.135
0.088
0.228
0.122
0.221
0.191
0.235
0.142
0.242
0.215
0.068
0.129
0.081
0.209
0.095

x11
0.025
0.164
0.106
0.217
0.147
0.195
0.166
0.225
0.172
0.215
0.256
0.082
0.156
0.098
0.185
0.115

x12
0.045
0.095
0.120
0.056
0.121
0.064
0.042
0.071
0.110
0.068
0.082
0.150
0.118
0.142
0.061
0.135

x13
0.035
0.198
0.153
0.124
0.212
0.122
0.097
0.135
0.210
0.129
0.156
0.118
0.223
0.141
0.115
0.165

x14
0.043
0.118
0.148
0.071
0.145
0.077
0.054
0.085
0.132
0.081
0.098
0.142
0.141
0.171
0.073
0.162

x15
0.018
0.121
0.079
0.197
0.109
0.220
0.207
0.203
0.127
0.209
0.185
0.061
0.115
0.073
0.226
0.085

x16
0.041
0.141
0.176
0.086
0.170
0.090
0.066
0.100
0.155
0.095
0.115
0.135
0.165
0.162
0.085
0.189
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0,604; x10-0,593; x11-0,383; x12-0,437; x13 - 0,525; x14 - 0,822;
x15—-0,640; x16 — 0,716; maTpuL,a KOBapuaT NpeacTaB/eHa B Tabn. 6.

3HayeHue yncna Z gna rpynnbl ¢ BPOXKAEHHBIMW aHOMANNAMM
BMI (ypetepoLene) coctasuno B cpesHem 1,688+1,796 (muH —0,857;
MaKc — 5,382). TouKka oTceuku, cornacHo aHanmsy ROC KpuBbIX, paBHa
1,894. Mnowwaab nog Kpmsoi pasHa 0,969 (puc. 1).

DYHKLMA AUCKPUMMHAHTHOTO aHaaM3a ANA rpynnbl NaLMeHToB ¢
NPUOBPETEHHOM BTOPUYHOW CTPUKTYPOM MOYETOYHMKA (n=36) NoKa3a-
nacnegytoulyrokaHoHnYeckyto dopmyny:x1-0,584;x2-0,693;x3-0,00;
x4 —-1,525; x5 — 0,683; x6 — -0,207; x7 —-0,44; x8 — 1,14; x9 - -1,2;
x10-0,614; x11 --0,248; x12 - 0,614; x13 - 0,242; x14 - 0,516; x15 -
0,302; x16 — 1,107; maTpuLa KoBapu1aT npeacTaBaeHa B Taban. 7.

3HayeHMe uncna Z ana rpynnbl ¢ NPUOBPETEHHOW BTOPUYHOM
CTPUKTYPOI MOYETOYHMKA cocTaBuo B cpegHem 1,421+1,078 (MuH —
0,159; makc — 3,504). Touka OTCeYKM, cornacHo aHanmsy ROC KpuBbIX,
paBHa 1,209. Nnowaab nog Kpueoii pasHa 0,998 (puc. 1).

®YHKLUMA ANCKPUMUHAHTHOIO aHaiM3a A/1a rpynnbl NaLMeHTos
C NprobpeTEHHOM 0b6AMTEPaLME MOYETOYHMKE (N=56) NoKasana cne-
[YIOLLYIO KaHOHMYecKyto dopmyny: x1 —0,705; x2 — 0,244; x3 — 0,478;
x4 —0,111; x5 - 0,490; x6 — 0,158; x7 — 0,004; x8 —-0,433; x9 — 0,893;
x10-0,222; x11-0,802; x12 - 1,592; x13 - 0,659; x14 — 1,089; x15 -
0,117; x16 —0,395; maTpuLa KoBapu1aT nNpeacTaBaeHa B Tab. 8.

3HayeHMe yncna Z gnis rpynnbl ¢ NprobpeTéHHOM 0banTepaLm-
el MOYETOYHMKA CcoCTaBuno B cpeaHem 5,189+3,055 (mmH — 0,673;
Makc — 9,197). TouKa oTceuku, cornacHo aHanmsy ROC KpuBbIX, paBHa
1,713. Mnowaab nog, Kpmsoi pasHa 0,962 (puc. 1).

Kaxpgas mogenb nNporHo3vMpoBaHua bbina paspaboTaHa ¢ yué-
TOM OCHOBHOrO AuMarHosa, npuseguwero K CBO, v, Takum 0bpasom,
6bI710 PACCUMTAHO KPUTUUECKOE 3HAUEHME Yncia Z ANA KX a0 rpyn-
Mbl. 3HaYeHUA Ynucna Z npeacTaBneHbl B Taba. 9.

C NOMOLLLbIO CONPAKEHHbIX ABYXMObHBIX TabAWL, BblK paccun-
TaHbl CNEUMPUUYHOCTb M YYBCTBUTENBHOCTb KaXKA0M MOAENM B 3aBUCH-
MOCTK OT rpynn (Tabn. 10).

KaKk BuaHo 13 Tabn. 10, Kaxaas mMoLesb MMEET BbICOKYHO YyB-

The Z-value for the group with congenital anomalies of the
UUT (ureterocele) is 1.688+1.796 (min — 0.857; max — 5.382). Ac-
cording to the analysis of ROC curves, the cut-off point is 1.894.
The area under the curve is 0.969 (Fig. 1).

The discriminant analysis function for the group of patients
with acquired secondary ureteral stricture (n=36) showed the fol-
lowing canonical formula: x1 — 0.584; x2 — 0.693; x3 — 0.00; x4 —
-1.525; x5-0.683; x6 —-0.207; x7 —-0.44; x8 — 1.14; x9 —-1.2; x10
—0.614;x11--0.248; x12 - 0.614; x13 - 0.242; x14 - 0.516; x15 -
0.302; x16 — 1.107. The covariance matrix is presented in Table 7.

The Z-value for the group with acquired secondary ureteral
stricture is 1.421+1.078 (min — 0.159; max — 3.504). According to
the analysis of ROC curves, the cut-off point is 1.209. The area
under the curve is 0.998 (Fig. 1).

The discriminant analysis function for the group of patients
with acquired ureteral obliteration (n=56) showed the following
canonical formula: x1 — 0.705; x2 — 0.244; x3 — 0.478; x4 — 0.111;
x5 — 0.490; x6 — 0.158; x7 — 0.004; x8 — -0.433; x9 — 0.893; x10
—0.222; x11-0.802; x12 — 1.592; x13 — 0.659; x14 — 1.089; x15 —
0.117; x16 — 0.395. The covariance matrix is presented in Table 8.

The Z-value for the group with acquired ureteral obliteration
is 5.18943.055 (min — 0.673; max — 9.197). According to the anal-
ysis of ROC curves, the cut-off point is 1.713. The area under the
curve is 0.962 (Fig. 1).

Each prediction model was developed taking into account the
underlying diagnosis leading to SVO, and thus the critical Z-score
was calculated for each group. Z-values are presented in Table 9.

Using conjugate two-field tables, the specificity and sensitiv-
ity of each model were calculated in the groups (Table 10).

As can be seen from Table 10, each model has high sensi-
tivity and specificity in predicting the complicated course of SVO.

Having obtained the Z-value cut-off points for each group of
diseases, we have determined the following tactics for managing

Puc. 1 ROC kpussie 0515 8cex epynn nayueHmos ¢ CBO
Fig. 1 ROC curves for all groups of patients with SVO

ROCAnanus/ROCAnalysis __ oo e
1 Lr_‘_,- | Z 4yncno-BpoxaéHHaa aHomanua
> 0,9 BMI - cTpukTypa IMC /
3 Z-value-Congenital anomaly of
s 08 the UUT — pelvicalyceal stricture
2 07 —— Z 4yncno-BpoxaéHHan aHomanma
3 BMI-CTpUKTypa MoYeTOYHMKa /
} 0,6 Z-value-Congenital anomaly of
5 05 the UUT — ureteral stricture
g ! Z yncno-BpoxaéHHaa aHomanma
204 BMI-ypeTepouene / Z-value-
e Congenital anomaly of the UUT —
s 03
3 ureterocele R
1 0,2 Z yucno-MpurobpetéHHas
E 01 BTOPUYHAA CTPMKTYPA MOYETOY-
4 . HuKa / Z-value-Acquired
0 - } } secondary ureteral stricture
0 02 04 06 0,8 1 Z yncno-MNpuobpeTéHHan

CneumduunocTs / Specificity
obliteration

Tabauya 9 PacnpedeneHue Kpumuyeckux 3HavyeHull yucaa Z no 2pynnam

obanTepaLms MOYeTOUHMKa /
Z-value- Acquired ureteral

Table 9 Distribution of critical Z-values in the groups

Ipynna/Group Yucno Z (M+SD)/Z-value (M1SD) Min-Max Touka otceuku/Cut-off point
MKB/UL 1.708+1.424 1.523-5.002 1.910
AHoManusa passutua BMIMN/Anomaly of UUT
CrpukTypa JIMC/UPS 1.90£2.169 0.582-8.144 1.998
CTpuKTypa moyeToyHumKa/Ureteral stricture 1.194+0.912 0.053-3.268 1.239
Ypetepouene/Ureterocele 1.688+1.796 0.857-5.382 1.894
MpuobpetéHHbie 3a6oneBaHuUa moueTouHuka/Acquired diseases of the ureter
CrpukTypa/Stricture 1.421+1.078 0.159-3.504 1.209
O6autepaumsa/Obliteration 5.189+3.055 0.673-9.197 1.713
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Tabauya 10 PacnpedeneHue Kpumu4yeckux 3Ha4yeHull yucaa Z no epynnam

Table 10 Distribution of critical Z-values in the groups

MKB/UL

AHomanus passutusa BMIM/Anomaly of UUT development

CtpukTypa JIMC/UPS
CTpukTypa moyeTouHuKa/Ureteral stricture
Ypetepouene/Ureterocele

Mpuo6petéHHble 3abonesaHnsa movetouHuKa/Acquired diseases of the ureter

CtpukTypa/Stricture
O6nuTepaums/Obliteration

CTBUTE/IbHOCTb M CNELMPUUHOCTb B NPOrHO3MPOBAHUM OCI0KHEHHOTO
TeueHuna CBO.

Mony4nB TOUKM OTCEUKM YMCNA Z ANA KaxAoW rpynnbl 3abone-
BaHWI, HaMK onpejeneHa CeAyroLan TaKTUKa BeAeHWA NaLueHToB
¢ CBO. B kaxfom cnyyae, eciv Yncno Z He AOCTUMANIO TOUKM OTCEYKM,
Mbl pacLeHMBaNN AaHHbIA KOHKPETHBIM CNyYail Kak HEOCTOXKHEHHDIN,
4TO NO3BONAET HEenoCpeACTBEHHO MeperT K Tepanuu OCHOBHOTO
3aboneBaHuA. EcnmM AaHHOE YMCIO MPEBBIWANO TOYKY OTCEYKM, TO
[aHHbIV CNyYalt pacLLeHNBANCA KaK OCNOXKHEHHbIN 1 TpebyeT npeasa-
puTenbHoro ApeHnpoBaHua BMI, a aMwb 3aTem — nepexosa K OCHOB-
HOMY BMELLATENbCTBY. B clydae KpaTHOTO NpeBbILLEHMsA TOUKM OTCeY-
KM PEKOMEHZYETCA OpraHoyHOCALLas onepauus (puc. 2).

OBCYXAEHUE

Ha cerogHAWHWIA AeHb B MeAMUMHE LWMPOKOE pacnpocTpa-
HeHWe MONYYUNN AWUCKPUMMHAHTHbIE MOZEM NPOTHO3MPOBAHMA.
[VCKPYMMUHAHTHBIN aHaNM3 — 3TO CTaTUCTUYECKUI METOA, KOTOPbIM
MCNoNb3yeTca AN KnaccuduKaumm 06bekToB Ha OCHOBE WX MpPU3Ha-
KoB. OH NO3BOANAET ONPEAENUTb, Kakue NPKU3HaKM Hanbosnee BaKHbI
ONA KnaccuouKauMm OOBEKTOB M KaKMe 3HAYeHMs 3TMX MpPU3HAKOB
XapaKTepHbl ANA Kaxgow rpynnbl. OCHOBHAA MAea AMCKPUMMUHAHT-
HOro aHa/M3a 3aK/oYaeTca B TOM, YTOObI ONpesaesuTb, OTIMYALTCA
/N COBOKYMHOCTU MO CPeAHEMY 3HAUYEHUIO KaKOM-TMBO nepemeHHoM
(MAn NMHelHOM KOMBMHALMM NepeMeHHbIX), U 3aTemM UCMO/b30BaTb
3Ty NepeMeHHy1o, YTobbl NPeACKasaTh 418 HOBbIX Y1EHOB UX NMPUHAA-
JIEXKHOCTb K TOM MK UHOW rpynne [7]. Takue mogenv npeaocTaBnsioT
MHCTPYMEHT ANA ONpeaeneHns BepOoATHOCTEN M MNPOrHO3MpPoBaHUA
Pa3/IMYHbIX KIMHUYECKMX CUTYaLMIA U UX UCXOZ0B Ha OCHOBe Habopa
BXOAHbIX NepeMeHHbIX. OHM UCNONb3YIOT METOZ, ANCKPUMMUHAHTHOTO
aHanM3a 419 onpeaeneHna Pasinumnii mexay rpynnamu nauueHTos

Puc. 2 Anzopumm sedeHus nayueHmos ¢ CBO. 3YB/T—
3KCMPaKopNopanbHas yoapHo-80AHOBAS AUMOMPUNCUS
Fig. 2 Algorithm for managing patients with SVO. ESWL —
Extracorporeal shock wave lithotripsy
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Z 2 TOYKM OTCEYKM
Z 2 cut-off value

98.9 85.4
90.2 90.8
93.8 94.9
87.5 86.4
92.9 95.5
92.3 75.0

patients with SVO. In each case, if the Z-value did not reach the
cut-off point, we considered this case uncomplicated, allowing us
to proceed directly to treatment of the underlying disease. If this
number exceeded the cut-off point, the case was considered to
be complicated and required preliminary drainage of the urinary
bladder and a shift to the primary intervention after that. In case
of multiple excesses of the cut-off point, an organ removal sur-
gery is recommended (Fig. 2).

DISCUSSION

Today, discriminant predictive models are widely used in
medicine. Discriminant analysis is a statistical method that is used
to classify objects based on their characteristics. It allows us to
determine the features that are most important for classifying
objects and the values of these features typical for each group.
The basic idea of discriminant analysis is to determine whether
populations differ in the mean value of certain variables (or lin-
ear combination of variables), and thereafter use those variables
to predict for new members: whether they belong to a partic-
ular group or not [7]. Such models provide a tool for determin-
ing probabilities and predicting clinical situations and outcomes
based on input variables. Discriminant analysis determines dif-
ferences between patient groups or pathological conditions and
creates a predictive model [8, 9].

Significant strides have been made in evaluating various uri-
nary biomarkers to diagnose congenital SVO. These studies rep-
resent a notable advancement in the identification of biomarkers
for diagnosis and prediction assessment in children with congeni-

[lpeHnpoBaHue
BMIM (HedpocTomms,
CTEHTUPOBaHMe
MOYETOYHWMKA)

Drainage of the UUT

(nephrostomy,
stenting of the ureter)

La/Yes

Het/No

KpaTHoe nosbiwweHune

Multiple increase
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WM NaTONOTUYECKMMU COCTOSHUAMM M CO3[aHMA NPOrHOCTUYECKOM
mogenu [8, 9].

MpoBeseHbl MCCNef0BaHUA MO OLEHKE Pas3/IMYHbBIX MOYEBbIX
61OMapKEPOB NPU AMarHocTMKe BpoxKaAEHHOW CBO, rae yKasbiBaeTcs
Ha 3HauMTe/bHbIN Nporpecc B onpeseneHnn 6Momapképos ana auna-
FHOCTWKM M OLLEHKM NPOTHO3a Y JeTel C BPOXKAEHHON 06CTPYKTUBHOWM
yponatvei. PasnnuHble LMTOKMHBI, Nentuabl, GepmeHTbl U MUKPO-
NpoTenHbl BbIN NAEHTUOULMPOBAHDLI KaK BakHble COCTaBAAOLME
06CTPYKLMM MK eé nocneAcTBui, Bbi3biBalowmx ¢Grbpo3 novek u
anonTo3 HedppoTenmouuTos [10].

Hanbonee obewwatowmmm bGromapképamu ABaatoTca daktop
pocTa TpaHchopmupytolero poctoBoro ¢aktopa-fl (TGFB1), anu-
AepmanbHblit poctoBoit pakTop (EGF), aHgoTenuu-1 (ET-1) u naHenb
Tpy60UHbIX GepMeHTOB. 3TN BUOMapKEPbLI AEMOHCTPUPYIOT BbICOKYIO
YYBCTBUTENBHOCTb, CMEeUUPUYHOCTb M O6LLYI TOYHOCTb B AMarHo-
CTUKE BPOXKAEHHOM OBCTPYKTMBHOW yponaTtum y aeteit. Kpome Toro,
OHM MOFYT NMOMOYb AnddepeHLMPOBaTb rMAPOHePPO3 He3 0bCTpyK-
LMK, HYXKAQIOLWMIACA B KOHCEPBATUBHOM JIEUEHUN, U TMAPOHEPPO3 C
obCcTpyKLMen, TpebyHLWMn xnpyprudeckoit Koppekuun [11]. Tem He
MeHee, HeKOTopble OrpaHMYeHNs NpeablayLLMX UCCNeL0BAHMIN BKAO-
YatOT OTCYTCTBME PA3/IMYHBIX TUMOB KOHTPOAA M Hebo/bLIOK 06BEM
BbI6OpKK. TpebytoTcs Bonee macwTabHble UCCNEL0BaHUA C PAa3HOO-
6pa3HbIMK KOHTPOIbHBIMM TPYNNAMKU A1 NOATBEPKAEHUA KIUHUYe-
CKOM LLIeHHOCTM B1OMapKEPOB B AMArHOCTUKE U HabnoaeHUM 3a feTb-
MM C BPOXKAEHHON 0BCTPYKTUBHOM yponaTUen.

Washino S et al (2020) oueHvBanu apyrve GakTopbl PUCKa, YKa-
3blBaloLLME Ha noBpexaeHue nodek npu CBO. B nybaunkaumm onuca-
HO, YTO PO/b HaKTOPOB PUCKaA (MM BUOMAPKEPOB) NOYEYHOM TPABMbI
y NaumneHToB ¢ 06CTpyKUmein BMIT 3akntoyaeTca B AMarHOCTUKe, CTpa-
TUPUKALMM PUCKA, NPUHATUN KIMHUYECKUX PELLUeHN A U MOHUTOPUH-
re. XoT MHOECTBO MOYEBbIX U CbIBOPOTOUHbIX BMOMapKEPOB Oblo
M3y4yeHo y AeTel 1 B3pocabix ¢ CBO, ogHako MCP-1 n NGAL asnsatotca
Hanbonee VM3y4eHHbIMU W, BEPOATHO, ONTUMANbHbIMKU BroMapKépa-
MU. HepaBHO 0BHapysKeHHble HOBble BUMOMAPKEPbI, TakuMe Kak Ba-
HWH-1 1 a-GST, nokasanu bonee BbICOKYIO 3GPEKTUBHOCTL B OLIEHKE
CBO no CpaBHEHUIO C TPAAULMOHHBbIMK BUOMapKEpamu. ABTOPbI
MO/aratoT, YTO OLEHKA TO/IbKO OZHOrO daKTopa pUCKa HeAO0CTAaTOUHO
4yBCTBUTE/IbHA U CNeuudUYHa, NO3TOMY NaHeNbHasA OLEeHKa HEeCKOb-
Knx BMOMapKEPOB NO3BONAET KOMMEHCUPOBATD VX B3aUMOZLEWNCTBUE U
YBENIMYMBAET BO3MOKHOCTH NPOrHO3upoBaHus [12]. Takum obpasom,
NOCTPOEHWE AMCKPUMMUHAHTHOW MOAENN ANA OLEHKU HECKObKMX
61OMapKEPOB ABNAETCA OYEHb BaKHbIM B 1eyeHnn CBO.

OrpaHuyeHus npumeHeHns mogenu. [laHHas mogenb He npu-
MEHMMa B CNeflytoLyX cuTyaumax: MHdpaBe3nKanbHaa 06CTPyKLMS;
Ha/sM4mne OHKo/IoTMYecKoro 3abonesaHus, npuseauwero K CBO; cned-
nduyeckas nHpekuna BMM (Tybeprynés MBI, BUY-uHbeKums); cu-
cTeMHble 3abonesBaHus, BAMAIOLLME HEMOCPEACTBEHHO Ha QYHKLMIO
noyek (caxapHblii Auabet, ayToMMMyHHble 3ab60neBaHNA); aHTeHa-
TaNbHbIN Nepunos.

3AK/IIOMEHUE

B Bbl60pe ONTUManbHOro TaKTU4ECKOro nogxoaa y nauneHTos C
OCNOXHEHHbIM TeyeHnem CBO ONCKPUMUHAHTHbIE MOAENN NPOrHO-
3MPOBaHNA NOKA3an BbICOKYHO YyBCTBUTE/IbHOCTb U CI'IELI,VId)VILIHOCTb.

tal obstructive uropathy. Key components such as cytokines, pep-
tides, enzymes, and microproteins have been identified, shedding
light on the mechanisms of obstruction and its consequences, in-
cluding renal fibrosis and nephrotheliocyte apoptosis [10].

The most promising biomarkers are the transforming
growth factor-B1 (TGFB1), epidermal growth factor (EGF), endo-
thelin-1 (ET-1), and a panel of tubular enzymes. These biomark-
ers demonstrate high sensitivity, specificity, and accuracy in diag-
nosing congenital obstructive uropathy in children. In addition,
they can help differentiate between hydronephrosis without ob-
struction, which requires conservative treatment, and hydrone-
phrosis with obstruction, which requires surgical correction [11].
However, some limitations of previous studies include the lack of
different types of control and small sample size. More extensive
studies with diverse control groups are required to confirm the
clinical relevance of biomarkers in the diagnosis and monitoring
of children with congenital obstructive uropathy.

Washino S et al (2020) assessed other risk factors predictive
of kidney lesions in SVO. They confirm the role of risk factors (or
biomarkers) for renal lesions in patients with urinary tract ob-
struction in diagnosis, risk stratification, clinical decision-making,
and monitoring. Although various urinary and serum biomarkers
have been assessed in children and adults with SVO, MCP-1, and
NGAL are the most studied and probably the optimal biomarkers.
Recently discovered new biomarkers such as vanin-1 and a-GST
have shown superior performance in assessing SVO compared to
traditional biomarkers. The authors believe that assessing only
one risk factor is not sensitive and specific enough. Therefore, a
panel assessment of several biomarkers makes it possible to com-
pensate for their interaction and increases predictive value [12].
Thus, developing a discriminant model to evaluate multiple bio-
markers is very important for treating SVO.

Limitations of the model. This model is not applicable in the
following patients: bladder outlet obstruction; malignancies lead-
ing to SVO; specific infections of the urinary tract (tuberculosis,
HIV); systemic diseases that directly affect renal function (dia-
betes mellitus, autoimmune diseases); and during the antenatal
period.

CONCLUSION

Discriminant prediction models showed high sensitivity and
specificity in choosing the optimal tactical approach in patients
with complicated SVO.
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OBOCHOBAHME BBIBOPA OIITUMA/ZBHOT O OITEPATUUBHOT O A4OCTVIIA ITPU
HEDOPODKTOMIN

AO0. OANAOB ", 3.A. KAABIPOB!, ®.C. CABAY AAOEB?

1 Kapeapa sna0ckomimueckort ypoaoruu u yapTpassyKoBoit AMarHocTiku BakyAbTeTa HeIPePHIBHOTO MEAMITMICKOTO 06pasosanis MeAHITHHCKOTO HHCTHTYTA,
Poccuitckun YHUBEPCUTET Apy)KGLI HapOJAOB VM. Hanmca /lyMyMGm, Mocksa, Poccuitckast (De,a,epauml
2 Kadeapa ypoaorum, TaaxXmuKkckuit rocyaapCTBeHHbIN MeAMIIMHCKNI yHuBepcuTeT um. Adyaan nubnn Cuno, Aymante, Pecriy6anka Taaxukucran

3 Pecriy0AMKaHCKMIT HAyYHO-KAMHUYECKNUIT IIeHTp ypoaorun, Aymante, Pecriybanka Taaxnkucran

Lienb: 06ocHOBaTh BbIGOP ONTUMAIBHOTO XMPYPrUMYECKOro A0CTYNa NPU BbINOHEHUU HEDPIKTOMMUM MYTEM OLLEHKM HEMOCPEACTBEHHbIX PE3YNbTaToB.
Matepuan u metoapl: Bcero 66110 06¢cnefoBaHo 1 NpoonepmposaHo 803 naumeHTa Mo NOBOAY Pa3NUYHbIX 3aboneBaHMii, CONPOBOMKAAOLLMXCA MO-
YEYHON HeAOCTAaTOYHOCTbIO (MoYeKameHHas 6onesHb, NMoHedpo3, nuenoHedPUT, 0BCTPYKTUBHbIE YPOMATUM CO CMOPLLMBAHWEM MOYEK), U HOBOO-
6pa3oBaHUil NoYEK HONbLUMX PA3MEPOB U CNOXKHOMN NoKanu3aumu. Y 368 601bHbIX HedpaKkToMKA NpoBeseHa TPAAULMOHHBIM (OTKPbITbIM) cnocobom
(TH). Nanapockonuyeckan Hedpaktomus (J/IH) pasnnyHbIMKM MeTogamu BbinosHeHa 269 60/1bHbIM. B 166 ciiydanx HedpaKToMUA Npon3BeaeHa PETPO-
NepUTOHEOCKONUYECKUM MeToaoMm (PH).

Pesynbtatbl: MeauaHa npogoskutensHoctvt /IH, PH u TH coctasuna 140,0 (40-420 mun), 120,0 (40-220 muH) n 95,0 (35-290 MUH) MUHYT COOT-
BeTcTBEHHO (p<0,001). Ncnonb3oBaHWe NPeaOKEHHOW TaKTUKM C MPUMEHEHUEM PETPONEPUTOHEOCKOMUYECKOTO LOCTYNa MO3BOAMUIO COKPATUTh
CPesHIo NPOAOIKUTENBHOCTb onepaumu Ha 32,23 MuH. Mpu HannumMm B aHamHese NtoMBOTOMUM UCMONb30BaHME N1anapOCKOMMYECKOro AocTyna
MO3BO/IM/I0 COKPATUTL Bpemsa onepauum B 1,2 pasa (Ha 23,20 muH). Mcnonb3osaHue PH npu nokanunsaumm 60bLUOI ONyX0au B NnepesHem cermeHTe ¢
NpopacTaHUeM B MOYEYHbIN CUHYC MW Ha060pOT, /IH Npy TIOKaNU3aLMM ONYXONU B 33JHEM CETMEHTE C MPOPACTaHUEM B CUHYC NMO3BO/MIO COKPATUTh
BPEMS OMepaTMBHOrO BMellaTenbctea Ha 23,01 v 23,40 MUH COOTBETCTBEHHO. YCOBEPLUEHCTBOBaHHbIA HamMu Cnocob OZHO3TanHOW HedpPaKTOMMUM
npv NoHeppo3ax NO3BOAW COKPATUTb CPOKM FTOCNMUTANN3ALMM MO CPABHEHMIO C ABYXITAMHbIM MeTOLOM. 3apMKCUPOBAHbI CTaTUCTUYECKM 3HAYUMble
pasnymnA B KONMYECTBE reMoTpaHCchy3uii, BpeMeHn npebbiBaHUsA B peaHUMALMK, UCMONb30BaHUM aHaNbreTUKOB (Kak HaPKOTUYECKUX, TakK U HEHAPKO-
TUYECKMX) M KONMYECTBE NOCNEONEPALMOHHbIX KOMKO-AHEN Npu TH 1 BUAEO3IHA0CKONMYECKUX METOLAX.

3aKnoyYeHne: NoNyYeHHbIE HAMU Pe3y/IbTaTbl CBUAETENbCTBYHOT 06 3G PEKTUBHOCTH 1 LienecoobpasHocTv AnddepeHLMpPOBaHHOTO NoAXoaa K Bbibopy
TOrO UM MHOTO XMPYPrUYECKOTO A0CTyNa Npw BbINOAHEHUW HeGPIKTOMUM. Bbi6Op [OCTYNa JOMKEH OCYLLECTBAATHCA C Y4ETOM KaKAOW KOHKPETHO
K/MHWYeCKOoM cuTyauum. HecmoTps Ha 60/bLUy0 NPOLOIKUTENBHOCTD BPEMEHM OMEPALMU, TEM HE MEHEE, N0 TaKUM NapameTpam, Kak 06bEm KpoBo-
noTepu, NocaeonepaLMoHHas aHanbresus, A IMTeNbHOCTb NPebbiBaHNUA B NanaTe MHTEHCMBHOM Tepanuu U B CTaLMOHape B LLeJIOM, BULEO03HAOXUPYP-
rMyeckmne AOCTYMbl UMEIOT ABHbIE MPEUMYyLLECTBA HaZ, TPAANLIMOHHBIMM.

KntoueBble cnoBa: mpaduyuoHHaA HePIKMOMUS, AMNAPOCKONUYECKAA HEhPIKMOMUSA, pemponepumoHeoCKonu4ecKas He(hpIKMOMUS, MPOOOAIHU-
menbHOCMb 0nepayuu, UHMPAONepayUOHHbIe U 0Ce0nepayuoHHbIe MOKa3amesnu.

I Ana uutuposaHua: Oaunos AtO, Kagpipos 3A, Cabaynnoes ®C. O6ocHoBaHMe BbI6OPa ONTUMANbHOTO ONEPaTUBHOTO JOCTYNa NpY HeGPIKTOMUN. BecmHUK
AsuyetHbl. 2024;26(2):244-53. https://doi.org/10.25005/2074-0581-2024-26-2-244-253

A SURGICAL DECISION-MAKING FRAMEWORK FOR OPTIMAL APPROACHES TO
NEPHRECTOMY
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Objective: To determine the optimal surgical approach when performing nephrectomy by assessing the main intra- and postoperative indicators of
various operative surgical technique types of nephrectomy.

Methods: A total of 803 patients underwent examination and surgery for various conditions accompanied by renal failure, such as urolithiasis,
pyonephrosis, pyelonephritis, obstructive uropathy with nephrosclerosis, and large or difficult-to-reach kidney tumors. A conventional open
nephrectomy (ON) and laparoscopic nephrectomy (LN) using various as well as retroperitoneoscopic nephrectomy (RN) were performed in 368, 269,
and 166 cases, respectively.

Results: The average duration of LN, RN, and ON was 140.0 minutes (range 40-420 minutes), 120.0 minutes (range 40-220 minutes), and 95.0 minutes
(range 35-290 minutes), respectively (p<0.001). The proposed tactics using retroperitoneoscopic access helped to reduce the average operation time
by 32.23 minutes. In patients with a history of lumbar surgery, laparoscopic access reduced operation time by 1.2 times (23.20 minutes). In large
tumors in the anterior segment that have invaded the renal sinus, using RN reduced operation time by 23.01 minutes. Similarly, in tumors in the
posterior segment that have invaded the sinus, using LN reduced operation time by 23.40 minutes. Our improved one-stage nephrectomy method
for pyonephrosis has reduced the length of hospital stay compared to the two-stage method. We recorded statistically significant differences in
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the number of blood transfusions, length of stay in intensive care, usage of analgesics (both narcotic and non-narcotic), and number of days of
postoperative stays for ON and videoendoscopic nephrectomy methods.

Conclusion: Our findings suggest implementing a case-based surgical approach during nephrectomy is feasible and effective. The choice of access
should be made based on the specific clinical situation. Despite the long duration of the operation, videoendoscopic methods have clear advantages
over conventional ones in terms of such parameters as the volume of blood loss, postoperative analgesia, length of stay in the intensive care unit, and
hospital stay overall.

Keywords: Traditional nephrectomy, laparoscopic nephrectomy, retroperitoneoscopic nephrectomy, duration of operation, intraoperative and
postoperative indicators.

For citation: Odilov AYu, Kadyrov ZA, Sadulloev FS. Obosnovanie vybora optimal'nogo operativnogo dostupa pri nefrektomii [A surgical decision-making
framework for optimal approaches to nephrectomy]. Vestnik Avitsenny [Avicenna Bulletin]. 2024;26(2):244-53. https://doi.org/10.25005/2074-0581-2024-26-2-

244-253

BBEAEHUE

3aboneBaHMA MoYeK ¥ MOYETOUHMKOB, MPUBOAALLME K yTpaTe
bYHKUMM NOYeK U HeDPIKTOMUM, TaKMe KaK MoYeKameHHas 60/1e3Hb,
rI0MepyNoHedpUTbI, MMOHedPO3bl, MMeNoHedPUTbI, OBCTPYKTUBHbIE
YpPOnaTUM C UCXOAOM B CMOPLUMBAHME MOYEK OCTAKTCA PacnpocTpa-
HEHHbIMW B COBPEMEHHON MeAMLMHCKON NpaKTuKe. Kpome Toro, K
HedpPIKTOMMM MOFYT NPMBECTM HOBOOOPA30BaHMA MOYEK BOMbLUMX
Pa3MepoB WU CNOKHOW NOKaNM3aLMN 418 pesekumn. B 6onblumH-
CTBE C/ly4aeB HePPIKTOMMA CTAHOBUTCA NMPUYMHON UHBAAMAM3ALLUK
MaLMeHTOB, CBA3AHHOW KaK C yAaNeHWeM OLHOMN M3 MOYEK, TaK U C
TPaBMATUYHOCTbIO M OCNIOXKHEHWUSMM CaMoii onepaLumn. B aTolt ceAsy,
BbIOOP aleKBAaTHOTO METOZA HEPPIKTOMMM B CBETE NOCTOAHHO MEHS-
tOLLLENCA TEXHONOTUM BUAEOIHA0XMPYPIUM OCTAETCA aKTyasIbHOM Npo-
6nemoii yponorum [1-3].

B HacToswee Bpema, Hapaay ¢ TH, npumenstoT JTH n PH, koto-
pble TpebyloT NpodeccMoHanbHOW MOATOTOBKM CMELManncToB Ans
YCMELHOrO BbINONHEHMA 3TUX OMepaLyMini. B cBA3W C LUMPOKUM Npu-
meHeHvem JIH n PH, Kak meHee MHBa3WBHbIX CNocoboB, HameyaeTcA
ABHAA TEHAEHLMA K CHUKEHWUIO Yncna BbinonHAeMblx TH. Mpu sTom
BbIOOP JOCTYyNa M meTofa HePIKTOMMUM 33aBUCUT OT KOHKPETHOW
KNIMHWUYECKOMN CUTYaLMK: HANMYMA B aHAMHE3E 1anapoTOMUK UK Jto-
MBOTOMMU, NOKAAM3ALMM OMNYXOAM NOYKM B NEpeaHeM AU 3agHEM
CermeHTe, OT NPEANOYTEHUA U YMEHWUA XMPYPra, a TaKKe YPOBHA OC-
HaLLEHHOCTU KANHUKM [3-6].

B 3TOi CBA3M, B YCNOBMAX MOCTOSIHHOTO WM3MEHEHWs, ycoBep-
LIEHCTBOBAHMA U MOANOULMPOBAHUA METOA0B BUAEOIHAOXMPYPrnm
OT yponoros Tpebyetcs HayyHO 06OCHOBAHHbIN NOAXOA MPW BbINO-
HEHUWM PasHbIX 3TanoB onepauyuu B 3aBUCMMOCTM OT KOHKPETHOM
KNMHUYECKOM CUTyaumm. B 4acTHOCTH, 3TO KacaeTcs BbINOSHEHMA Hed-
PIKTOMUM PA3MYHBIMK AOCTYNAMM MPU HAIMYUU NANAPOTOMUUN UK
NOMBOTOMMM B aHaMHE3€, OLHO3TAMHOrO BbIMOMHEHMA HEpPIKTO-
MUK Npy NMoHedPOo3e, TEXHUYECKMX NPUEMOB B 3aBUCMMOCTM OT pac-
MONIOXKEHWUA OMYXONMN B NepegHemM WU 3agHeM cermeHTax. Mostomy
CPABHUTENIbHbIMA aHaNN3 HEKOTOPbIX MHTPa- U NOCNEonepaLMOHHbIX
roKasaTtenei HeppPIKTOMMM PasIMYHbIMU LOCTYNAMMU SBUAUCH NPes-
METOM UCCNeA0BaHNA B laHHOM paborTe.

LLENb UCCNEQOBAHUA

O60cHOBaTb BbIGOP OMTMMA/ILHOTO XMPYPIMYECKOro AOCTyna
NpU BbINOAHEHUU HedPIKTOMUM MYTEM OLLEHKM HEMoCPenCTBEHHbIX
pesyNbTaToB ONepaLmu.

MATEPUAN U METOAbI

OcHoBy HacTosLLei paboTbl COCTaBMAN pe3ynbTaThl 06cNe0Ba-
HUA W onepaTBHOro NedeHns 803 60bHbIX, KOTOPbIM 6blN BbINON-

INTRODUCTION

Diseases affecting the kidneys and ureters can lead to loss
of kidney function and necessitate nephrectomy. Such diseases
include urolithiasis, glomerulonephritis, pyonephrosis, pyelone-
phritis, and obstructive uropathy causing nephrosclerosis. Addi-
tionally, large or difficult-to-reach kidney tumors may also require
nephrectomy. However, this procedure can cause disability in pa-
tients due to the unilateral removal of kidneys and complications
from the operation itself. Therefore, selecting the appropriate
nephrectomy approach amidst the constantly evolving video-as-
sisted endosurgical methods is a pressing issue in urology [1-3].

Currently, along with ON, LN and RN are used, and profes-
sional training of specialists is required to perform these opera-
tions successfully. Due to the widespread use of LN and RN as less
invasive methods, there is a clear tendency to reduce the number
of performed ONs. The technique and approach for nephrectomy
and access are determined by various factors, such as a history
of previous laparotomy or lumbotomy, anterolateral or posterior
localized renal masses, the surgeon's preference and skill, and the
clinic's equipment level [3-6].

In this regard, in the context of the constant evolution of
video-assisted endosurgical techniques, urologists must take a
scientifically grounded case-based approach when performing
different stages of the operation. This study focuses on different
surgical approaches for nephrectomy, particularly in patients with
a history of laparotomy or lumbotomy. It also looks at the meth-
ods used for tumors in the anterior or posterior segments and
one-stage nephrectomy for pyonephrosis. The research aims to
compare the intra- and postoperative indicators of nephrectomy
using various approaches.

PURPOSE OF THE STUDY

To determine the optimal surgical approach when perform-
ing nephrectomy by assessing the main intra- and postoperative
indicators of various operative surgical technique types of ne-
phrectomy.

METHODS

This study is based on the clinical data analysis of 803 pa-
tients who underwent nephrectomy for various diseases. Thus,
ON, LN, and RN were performed in 368, 269, and 166 patients, re-
spectively. The patients ranged in age from 15 to 93. There were
no significant differences in age between the groups (p>0.05),
with an average age of 43.1+15.6 for men and 43.5£15.4 for
women.
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HeHbl HeDPIKTOMUM MO NPUUMHE PasNUYHbIX 3ab6onesaHui. TH, IH
PH BbinonHeHb! 368, 269 1 166 60/bHbIM COOTBETCTBEHHO. Bo3pacTt
60/IbHbIX Haxoauaca B AuanasoHe oT 15 go 93 net. CpeaHuit Bo3-
pacT cocTaBu: gna myxumH —43,1115,6 n gna keHwmH — 43,5+15,4
rofa. CTaTUCTUYECKM 3HAUMMBIX PA3/IMYMIA MO BO3PACTY HE BbIABNEHO
(p>0,05).

Mpoctas HedpaKTOMUA BCaeaCTBME YTPaTbl GYHKLMOHANbHOW
AKTMBHOCTM MOYKM (CMOpLLEHHAA MOYKa, CTPMKTYPA I0OXaHOYHO-MOoYe-
TOYHMKOBOTO CETMEHTA, CTPUKTYPA UM 06IMTEPALLMA PasHbIX OTAEN0B
MOYETOYHMKA, OC/NOMKHEHUA MOYeKaMeHHOM 6onesHu, nruoHedpos)
BbINO/HEHA Yy 519 NaUMeHTOB, paanKanbHaA HeGPIKTOMMA NO NOBOAY
onyxonei nodYek 6oMbWNX PA3MEPOB UM COMKHOM NoKanusaumm (B
cpefHem cermeHTe WM € NpopacTaHuem B cuHyc) B ctagumn T, N M,
nposefeHa y 284 naumeHTOB pasMyHbIMKM gocTynamu (TH — 66 (B Tom
yuncne 33 TpaHcabaomMHanbHO U 33 TpaHcatombanbHo), JIH — 142 1
PH-76).

Mepes onepaTMBHbLIM ie4yeHnem 60/IbHBIM NMPOBOAUNOCH CTaH-
[apTHOE KOMM/IEKCHOEe yposiormyeckoe obcnesoBaHmue, BKOYan 06-
WM 1 BUOXMMUYECKUIA (0BLWLMIA BeNOK, BUANPYBUH, KpeaTUHUH, MO-
yeBMHa, ANAT, AcAT, caxap KpoBM) aHa/sM3bl KPOBK M 0BLLMIA aHaU3
Mouu, Y3/ noyek n MoYeBbIBOAALLMX NyTel, 0630pHaA U IKCKpeTop-
Has yporpadua u MCKT noyeKk u moyeBblBOAALLMX NyTeN. MCTOMOp-
donormyeckoe nccnefoBaHne yaaNEHHOM NOYKM NPOBEAEHO BO BCEX
Cnyyasx.

HacTosuiee nccnenosaHue 66110 ogobpeHo Komuccueit no atu-
Ke MeaMLMHCKOro MHCTUTYTa POCCMIACKOrO YHUBEPCUTETA ApYHKObI Ha-
pozos um. Matpuca Jlymymbsi (npotokon N2 9 ot 24 okTabpsa 2014 r.).

CTaTUCTUYECKMI aHaM3 AaHHBIX NPOBEAEH C UCMOb30BaHMEM
naketa nporpamm IBM SPSS Statistics 22.0 (IBM Corp., Armonk, NY,
USA). CpefiHee 3HauyeHWe M CTaHAApTHOe OTKAOHeHue (M1SD) npwu-
MEHEHbI A1 OMUCAHWA YUCNOBbLIX NEPEMEHHbLIX NMPU HOPMAsIbHOM
pacnpesfeneHnu, npy oTCYyTCTBUM HOPMAIbHOTO pacnpeaeneHns ansa
OMMCaHMA UCMONb30BaHbl MeAnaHa, HUXHWUIA U BepXHUIA KBapTUAK,
MUHMMabHOE ¥ MaKcManbHoe 3HadeHus (Me [Q1; Q3] (min-max)).
C nomoLLbto HenapaMeTpUYECKOro KpuTepusa MaHHa-YUTHU npoBoau-
NOCb CPaBHEHMe ABYX FPynm MO KOAIMYECTBEHHbIM LWKanam. Ha ocHo-
Be HermapameTpuyeckoro Kputepmsa Kpyckana-Yonneca BbinoAHANOCH
CpaBHeHWe TPEX U bonee rpynn Mo KOAMYECTBEHHbBIM MOKa3aTeNAM.
YpOoBEeHb CTaTUCTUYECKOM 3HAUMMOCTU GUKCMPOBAACA Ha ypoBHe 0,05.

PE3YNbTATbI

MepguaHa npogonxutensHoctn JIH, PH n TH cocrasuna 140,0
(40-420 muH), 120,0 (40-220 muH) 1 95,0 (35-290 MMH) MUH cooTBeT-
CTBEHHO (Tabn. 1, puc.).

Tabauya 1 [podonmumensHOCMs onepayuu 8 3a8Ucumocmu
om docmyna (Me [Q1; Q3] (min-max))

MNokasatenb
Parameter NIH/LN
(n=269)
MPOAOIKUTENBHOCTL OMEepaLym, MUH 140.0
Operation duration, min SIS 75(0]
’ (40-420)

In this study, 519 patients underwent a simple nephrectomy,
which may cause the loss of kidney function due to complications
such as nephrosclerosis, ureteropelvic segment stricture, ureter
stricture or obstruction, as well as urolithiasis and pyonephro-
sis. Alternatively, 284 patients with large or hard-to-reach kidney
tumors in stage T, N M, received radical nephrectomy through
different surgical techniques, such as ON (transabdominal and
translumbar), LN, and RN in 66 (33 and 33), 142 and 76 patients,
respectively.

Before surgical treatment, patients underwent a compre-
hensive urological examination, including laboratory investiga-
tions such as total protein, bilirubin, creatinine, urea, ALT, AST,
and blood sugar, as well as urinalysis, renal and urinary tract ul-
trasound, KUB x-ray, and excretory and MSCT urography. Patho-
morphological examination of the removed kidney was carried
out in all cases.

This study was approved by the Ethics Committee of the
Patrice Lumumba Peoples' Friendship University of Russia (Proto-
col No. 9 of October 24, 2014).

Statistical data was analyzed using the IBM SPSS Statistics
for Windows, Version 22.0 (IBM Corp., Armonk, NY, USA). The
mean value and standard deviation (M+SD) describe numerical
variables with a normal distribution. In the absence of a normal
distribution, the median, lower and upper quartiles, minimum
and maximum values (Me [Q1; Q3] (min-max)) were used. The
nonparametric Mann-Whitney test was used to compare the two
groups with quantitative variables with non-normal distribution.
Quantitative variables were compared for three or more groups
using the nonparametric Kruskal-Wallis test. The significance lev-
el was set at p equal to 0.05.

RESULTS

The average duration of LN, RN, and ON were 140.0 (range
40-420), 120.0 (range 40-220), and 95.0 (range 35-290) minutes,
respectively (Table 1 and Fig.).

Table 1 data indicates a statistically significant increase in
the duration of the operation in the LN and RN groups, compared
to the ON group (p<0.001).

After analyzing the duration of surgeries in different clinical
scenarios, such as a history of laparotomy or lumbotomy, one-
stage or two-stage nephrectomy for pyonephrosis, and the local-
ization of the tumor in anterior or posterior segments, we suggest
a personalized approach to select appropriate surgical methods.

Table 1 The operation duration and the operative surgical
technique type of nephrectomy (Me [Q1; Q3] (min-max))

Docryn/Access Vp(c:;:eu;, p
=2
PH/RN TH/ON p-value
(n=166) (n=368) (df=2)
95.0
120.0
. [70.0; 130.0]
[10(3'00_'212%5)'0] (35-290) <0.001
p.<0.001 p,<0.001
! p,<0.001

MpumeYaHma: p — CTaTUCTUYECKaA 3HAUYMMOCTb Pasunii Mexay Bcemu rpynnamu (no kputepuio Kpyckana-Yonnuca); post-hoc no kputepuio MaHHa-YuTHu: p, — cTa-
TUCTMYECKaA 3HAYMMOCTb Pa3Niuimid MO OTHOLIEHMIO K rPpynne C NanapoCKONMYECKMM OCTYNOM; P, — CTAaTUCTMYECKaA 3HAYMMOCTb Pa3IMYMiA N0 OTHOLIEHWIO K rpynne ¢

peTponepmUTOHEOCKONUYECKMM AOCTYNOM

Notes: p — statistical significance of the difference between all groups (according to the Kruskal-Wallis test); post-hoc comparisons according to the Mann-Whitney
test: p, — statistical significance of differences in relation to the group with laparoscopic access; p, — statistical significance of differences in relation to the group with

retroperitoneoscopic access
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[aHHble Tabn. 1 cBUAETENLCTBYIOT O CTAaTUCTUUYECKM 3HAYMMOM
yBeMYEeHUW NPOAO/IKUTENbHOCTHU onepauun B rpynnax JIH u PH, ¢
0/1HOV CTOPOHbI, MO CpaBHeHwIo ¢ rpynnoi TH — ¢ apyroit (p<0,001).

AHan13 NPOAOMKUTENBHOCTM ONepaLymn NpK PasANYHbIX KAUHU-
YECKMX CUTYaUMAX (Hannume NanapoTomMmum Uan NloMBOTOMMK B aHa-
MHe3e, ABYX3TanHOe MAN OLHOSTAaNHOE BbINOJHEHWE HePPIKTOMUM
npu NoHedpo3e, PAcNONOKEHNE ONYXO/IMN B NEPESHEM WU 3a4HEM
cermeHTax) nobyann Hac NPeasioXKUTb NepCoHaIM3NPOBAHHDIN NoA-
X0Z4, K BblIOOPY Pas/IMYHbIX ONEPATUBHbBIX AOCTYMOB C LENb0 YAayuyLle-
HWA Pe3ynbTaToB.

B 4acTHOCTH, NpW CPaBHUTENBHOM aHa/sM3e MeTOLOB HedppaK-
TOMUM MPY HaAWYMKM B aHAMHe3e OMepaTMBHOMO BMELLATENbCTBa
Ha opraHax OpPOWHOM MONOCTM (NanNapoToMMM) CPeaHsAs MPOLON-
KUTENIbHOCTb Onepauuu nNpu BbinonHeHun JIH yBennumsanacb Ao
144,22+19,42 mvH (122-174 muH) no cpaHeHuto ¢ PH u TH (ntomboTo-
MMYeckuii paspes) — 104,70+10,60 muH (92-134 muH) 1 102,54+12,72
MMWH (86-124 muH), cootBeTcTBEHHO (p<0,001), 4TO 6bHINO CBA3AHO C
TEXHUYECKUMU TPYAHOCTAMM, BO3HUKAIOLLMMM U3-3a CMIA€YHOrO Npo-
Lecca B 6pIoLIHOM NONOCTU.

YunTbiBas 3TU AaHHble, Mbl UCMOMb30BaAN HOBbIM MOAXO4 K
BblIGOpY AocTyna y 15 naumeHToB, KOTOPbIM paHee Bbina BbiNoaHeHa
nanapotomus. Y 3Toi KaTeropuu nauueHToB bbiin nposegeHbl PH 1
TH. B pesynbTaTte NPUMEHEHMA MPEANONKEHHOMO NOAX0AA 3apUKCK-
POBaAHO COKpalleHWe cpefHeil NPOAOIKWUTENBHOCTM Onepauun ao
111,99410,17 muH (85-138 muH) no cpasHeHwMio ¢ 144,22+19,42 muH
(122-174 muH) npu JTH (p<0,001). Takum 0bpa3om, NPOLOIKUTENb-
HOCTb OMepaLuy COKpaTUAACh Ha 32,23 MUH.

Mpu HannumMm B aHamHese NIOMOOTOMUM CPenHAA NPOAO/-
)utenbHocTb J1H, PH u TH (ntomboTommyeckmii paspes) coctasuna
126,22+19,42; 148,42+14,22 n 139,98+15,30 MMH. YunTbIBaA Bbille-
M3N0MKeHHOoe, 12 naumeHTam 3ToI KaTeropum Bbii NPUMEHEH Nanapo-
cKonmnyeckuit goctyn. CpeaHAa NPOAOMNKUTENBHOCTb ONepaLmn npu
3Tom cocTtasuna 119,88+11,10 muH (94-138 MMH) NO CPaBHEHUIO C
143,08+10,56 muH (115-162 muH) (p<0,001) n 141,43+12,29 (104-176
MMH) (p<0,001) npw BbinoAHeHUM PH 1 TH, cooTBeTCTBEHHO. B pesynb-
TaTe 3TOr0 A/IMTENIbHOCTb OMepaLmMu cokpatuaacb Ha 23,20 n 21,55
MMWH COOTBETCTBEHHO.

Ocobyto rpynny coctaBuau 6o/bHble NMOHEDPO30M, KOTOPbIE B
HaLMX HabAAEHMAX BbIM MPOONEPUPOBAHbI TPAANLMOHHbBIM JHOM-
60TOMMYECKMM U PETPONEPUTOHEOCKONMYeCKMM JocTynamu. Cpea-
HAA gmtenbHocTb PH 1 TH y 3TuX 60/1bHbIX cocTaBmaa 158,82+14,59
MUH (119-185 muH) u 141,76+13,95 muH (114-210 muH) cooTBeT-
cTBeHHO (p<0,001), a cpefHee KOMYECTBO KOWMKO-AHEN PaBHANOCH
11,843,5 (7-15) 1 14,5£3,9 (9-19) cootseTcTBEHHO (p<0,001).

AHann3 pesynsTaToB BbiNOMHEHMA PH y 60/1bHbIX TMOHePpO3oM
B ABa 3Tana (I atan — ApeHnpoBaHKe Nouku v |l atan — HedpaKkTOMMA)
rMoKasa, YTo CPefHMEe CyMMapHble CPOKM 2 FrOCMUTaNMU3aLLmMin cocTa-
BuAmn 15,8+4,52 (12-22) KoiiKo-gHeit. B aTol cBA3M, Hamu pa3paboTaH
M YCOBEPLUEHCTBOBAH CNOCOD OLHO3TANHOrO BbINOAHEHWS PH y aTol
KaTeropum 601bHbIX. B nepsyto ouepesb, NPOBOAMMACH OLLEHKA COCTO-
AHWUA MOYKM M OKPYKAOLLMX TKaHel ¢ nomolbto Y3U n MPT ¢ Lenbio
BbIABNEHMA CTENEHU MHPUABTPALMM NapaHedpanbHOM KNEeTYaTKU U
MCKNoYeHUs napaHedpwuTa. B nonoxeHun 6onbHOro Ha 6oKy C BBe-
[EeHMeM NanapocKona PeTponepuTOHeasbHO MO 3agHEN aKCUAnAap-
HOM NIMHWMKM co3AaBanocb paboyee MPOCTPAHCTBO C MHCybdaaumen
CO,, nanee BBOAWAUCH 2 [ONONHUTENbHBIX 5- M 10-MUANMMETPOBbIX
Tpoakapa Mo nepeaHen U cpefHel akKCUANAPHBIM AnMHUAM. TMocne
peBU3UM 3aBPIOLIMHHOTO MPOCTPAHCTBA MOOW/IM30BaIaCh 3aA4HAA MO-
BEPXHOCTb NMOYKM 6e3 BCKpbITUA dacumu lepoTta. Mog Y3-KoHTponem
NPOU3BOAUNCH MYHKLUMA NMOHedpOo3a M paclUMpeHne paHbl MOYKU
3/1EKTPOOTCOCOM, BbIMOHANACh 3BaKyaLWs THOWHOTO COAEPHKMMOro
M3 MONOCTHOW CUCTEMbI MOYKM. MONOCTHAA CMCTEMA MOYKM MPOMbI-

This approach aims to enhance the outcomes of the surgery.

In a comparison of different techniques for nephrecto-
my procedures, when performed on patients with a history of
laparotomy, the average operation time for LN increased to
144.22419.42 minutes (range 122-174 minutes), as compared to
RN and ON (performed via lumbotomy ) which took 104.70+10.60
minutes (range 92-134 minutes) and 102.54+12.72 minutes
(range 86-124 minutes), respectively (p<0.001). The increase in
operation time was due to technical difficulties caused by adhe-
sions in the abdominal cavity.

Using RN and ON, we implemented a new approach on 15
patients with a history of laparotomy. The proposed approach
resulted in a significant reduction in the average duration of the
operation to 111.99+10.17 minutes (range 85-138 minutes), com-
pared to the 144.22+19.42 minutes (range 122-174 minutes) with
LN (p<0.001). Consequently, the duration of the operation was
reduced by 32.23 minutes.

If a patient had a previous lumbotomy, the average duration
of LN, RN, and ON (performed via lumbotomy) was 126.22+19.42,
148.42+14.22, and 139.98+15.30 minutes, respectively. In this
particular category, in 12 patients, laparoscopic access was opt-
ed. The average duration of the operation was 119.88+11.10 min-
utes (range 94-138 minutes). When compared to RN and ON, the
duration of the operation was significantly reduced by 23.20 and
21.55 minutes, with average durations of 143.08+£10.56 minutes
(range 115-162 minutes) and 141.43+£12.29 minutes (range 104-
176) minutes, respectively. This reduction in duration was found
to be statistically significant (p<0.001).

In our study, a group of patients with pyonephrosis under-
went surgery using classic lumbotomic and retroperitoneoscop-
ic approaches. The average duration of RN and ON in these pa-
tients was 158.82+14.59 minutes (range 119-185 minutes) and
141.761+13.95 minutes (range 114-210 minutes), respectively,
which was statistically significant (p<0.001). Moreover, the av-
erage length of hospital stays for RN and ON was 11.8%3.5 days
(range 7-15 days) and 14.5+3.9 days (range 9-19 days), respec-
tively, which was also statistically significant (p<0.001).

Additionally, the results of performing RN in patients with
pyonephrosis in two stages were analyzed. These stages include
preliminary renal drainage (stage I) and nephrectomy (stage Il).
The study found that the average length of hospital stay for two
admissions was 15.8+4.52 days, ranging from 12 to 22 days. In
this category of patients, we have developed and improved a
one-stage RN method. First, the condition of the kidney and sur-
rounding tissues was assessed using ultrasound and MRI to iden-
tify the extent of the perinephric tissue involvement by the infil-
trative process and exclude paranephritis. While the patient was
positioned on their side, a laparoscope was inserted retroperi-
toneally in the posterior axillary line, and a working space was
created with carbon dioxide (CO,) insufflation. Two more 5mm
and 10mm trocars were placed along the anterior and midaxil-
lary lines. After revision of the retroperitoneal space, the posteri-
or surface of the kidney was mobilized without opening Gerota's
fascia. Ultrasound-guided puncture of the renal pelvis and re-
traction of the kidney wound with an electric suction pump were
carried out, and purulent contents were evacuated from the pel-
vicalyceal system of the kidney. The pelvicalyceal system of the
kidney was washed with an antiseptic solution until a clear liquid
was released. This procedure significantly reduced the kidney and
perinephric tissue size, creating a suitable working space. After
the psoas muscle exposure, the vascular pedicle of the kidney
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BaflaCb aHTMCENTUYECKMM PAacTBOPOM A0 YUCTbIX BOA,. Bce 310 no3Bo-
VN0 3HAYUTENIbHO YMEHbLWMUTL 06BEMBI MOYKM M MapaHedpasbHOM
KNeTyaTkM M co3faTb afleKBaTHoe pabouee NPOCTPAHCTBO. 3aTem
obHaxanacb NOACHMYHAA MbILLILIA M MO XOAY BblAeNAnacb cocyamcTasn
HOXKa MOYKM, KOTOpas KAMnNupoBanacb M nepecekanacb. Cneayto-
WyM aericTBMem bbla NO3TanHas MobuUAM3aLmMa NOYKKM € napaHed-
panbHOM KNeTyaTKoM B npegenax dpacumm fepota M MoOYeTOYHMKaA [7].
YcoBepLUEHCTBOBaHHBIN Hamu cnocob HedpaKTOMUKM No3Bonun y 7
NaLWeHTOB C NMOHedPO30M BbINOHWUTL BMELLIATENbCTBO OAHOSTAaNHO
M COKpPaTUTb CPOKM rocnuTanmusaumm o 9,2+4,12 cytok (6-14 cyTok)
MO CPaBHEHUIO C ABYX3TanHbIM noaxogom — 15,8+4,52 cytok (12-22
cyTok) (p<0,001).

Mpu HOBOOBPA30BaHUAX MOYEK TPALMLMOHHbIE U BUAEO3IH-
[OCKOMUYeckme HeppaKTOMUM B BOMBLIMHCTBE C/y4aeB ABAAKOTCA
CTAaHZAPTHBIMM U IETKO BbINOSHUMBIMM. TTpY N1anapoCKoNMyYeckom
[l0CTyNe TeXHUYECKUE TPYAHOCTU BO3HMKAIM MPU JIOKANU3aLMM Ory-
xonu 6onblIoro pasmepa B NepesHemM CEermeHTe ¢ NpopacTaHuem B
NOYEYHbIN CUHYC. MPOAOMKUTENBHOCTL OMEPaLMM Npu 3TOM COCTa-
Buna 152,67+15,52 muH (128-182 MWH), npu WHOW NOKanM3aLUu
— 132,72412,34 muH (102-156 muH). TpyaHocTv Bbiin €BA3AHbI KaK
C MobuAM3aLMent NOYEYHON HOMKKM, TaK U C OCTOPONKHBIMM MaHUMYy-
NAUMAMM B 3TOM 061acTM U3-3a GAN3KOrO PACcMoIOKEHMS ONYXOU U
pUCKa NOBpexaeHUA eé TKaHu. Mcxoas U3 BblILWEN3N0KEHHOTO, HaMK
paspaboTaH Apyroi Noaxos, K BbINOAHEHWIO 3TUX ONepaLuii Npu oKa-
N¥3aumu onyxonu B nepeaHem cermerTe. Y 18 naumeHTOB 3Toi KaTe-
ropun Mbl MPUMEHUAW 1aNAPOCKONMYECKNIA [OCTYN K NOYEYHON HOXK-
Ke no 3agHel NOBEPXHOCTU [8] MAU pPeTponepUTOHEOCKOMMUYECKMIA
aoctyn. CpefHAA NPOAOMKUTENBHOCTb OMEPaLym y 3TUX HONbHbIX CO-
cTaBuna 129,66+12,14 (112-140) muH no cpasHeHuio ¢ 152,67+15,52
MUH (128-182 MuH) npu 06biMHOM JTH (p<0,001). Takum obpaszom,
ONUTENbHOCTb onepauum CokpaTuaach Ha 23,01 muH.

Mpyn peTponepUTOHEOCKONMYECKOM AOCTyNe TeXHUYECKMe TPyA-
HOCTV BO3HMKaNW NpW NIOKaAM3aLMKM OMNyXOaM B 3afHEM CErMeHTe C
npopacTtaHuem B CMHYC. [TPOJO/IKMTENBHOCTL OMepaLymn CocTaBuna
npv aTom 138,12+11,16 muH (108-148 MUH), B TO BpeMs Kak Npu MHOW
NoKanmsaumm — 113,72+12,24 muH (88-128 mMuH). Mpw 3TOM TEXHWUYe-
CKMe TPYAHOCTU Bblnn CBA3aHbI C OCTOPOMKHbBIM BbIAENEHUEM TMOYKM
W COCYAMCTOM HOXKM MO 3afHEelN NoBepXHOCTU U3-3a 6M3KOro pac-
NONIOMEHUSA U MOCTOAHHOTO KOHTAKTa C OMyX0J/blo, YTO NoTpeboBano
NPEeLM3NOHHOrO NOAXO0AA K MOYEYHOM HOXKKE U, TEM CaMblM, YAMHS-
J10 NPOAOMKUTENBHOCTL Onepauun. Mcxoas us atoro, y 8 naumeHToB
NpW TOKaNN3aL MM ONyXoNnu B 3aiHEM CErMeHTE NPUMEHSA/CA Nanapo-
cKonuyeckuit goctyn. CpefHAs NPOAOMKUTENBHOCTb OMnepaLum npu
3Tom cocTasuna 114,72+11,10 muH (94-138 MMH) NO CpaBHEHMIO C
138,12+11,16 muH (108-148 muH) (p<0,001) npwm BbINONHEHUM PH. B
pesynsTaTe NPUMEHeHUA AaHHOMO NOAX0Aa Bpems onepaLmu CoKpa-
TUNOCb Ha 23,40 MUH.

AHanu3 apyrvx nokasateneit HeppPIKTOMMM MOKa3an, uTo To-
norpado-aHaToMUyeckne OCOBEHHOCTM MpU PEeTPONepUTOHEOCKO-
MUYECKOM AOCTyne COKpaLlasn Bpems, B CpeAHEeM 3aTpayeHHoe Ha
MOWCK, KAMNUPOBaHUE W BblAENEHWNE COCYAMUCTON HOMKM MOYKMU [0
30,02+7,80 (18-42) MWMH MO CpPaBHEHMIO C NAMAPOCKOMMUYECKUM U
TPAAMLMOHHBIM 1aNapOTOMHbIM AocTynamu — 43,80+7,8 MuH (25-60
MUH) 1 37,92+8,60 MuH (22-48 MKH) cooTBeTCTBEHHO (p<0,05).

MeanaHa obbéma KposonoTepu npu JIH coctasuna 100,0 mn
(10,0-2000,0 mn), npu PH — 100,0 mn (15,0-2000,0 mn) v npu TH —
200,0 mn (30,0-2800,0 mn) (Tabn. 2). O6HapyKEHbI 3HAUYMMble pas-
NnynAa ana nokasatensa «Kposonotepsa npu onepauum» 8 rpynne TH
no oTHowweHuto K rpynne JIH u PH (8 cpeaHem Ha 114,6 v 117,6 mn
COOTBETCTBEHHO).

MaKcrMasbHbIi 06bEM KPOBOMOTEPU NPU BUAEOIHAOCKONNYE-
CKMX onepauusax coctaBun He 6onee 2000 mn, 4to He noTpebosano
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was isolated, clipped, and transected. The next step was gradual-
ly mobilizing the kidney with the perinephric tissue within Gero-
ta's fascia and the ureter [7]. Our updated nephrectomy meth-
od enabled us to conduct a single-stage procedure on 7 patients
suffering from pyonephrosis. This method application resulted
in a shorter hospital stay of 9.2+4.12 days (range 6-14 days) as
compared to a two-stage approach that required 15.8+4.52 days
(range 12-22 days) (p<0.001).

Surgical removal of renal tumors can be done using open
and video-endoscopic methods, which are considered standard
and generally easy to perform. However, technical difficulties
may arise during laparoscopic nephrectomy when dealing with
large tumors situated in the anterior segment with invasion
into the renal sinus. The operation duration for such cases was
152.67+15.52 minutes (range 128-182 minutes), while for other
tumor localizations, it was 132.72+12.34 minutes (range 102-156
minutes). The difficulties associated with laparoscopic nephrec-
tomy were due to the need for mobilization of the renal pedicle
and careful manipulation in the area close to the tumor, which
carries a risk of tissue damage. We have developed a different
approach to performing operations when the tumor is located in
the anterior segment. For 18 patients in this category, we used
laparoscopic access to the renal pedicle along the posterior sur-
face [8] or retroperitoneoscopic access. The average duration of
surgery in these patients was 129.66+12.14 minutes (range 112-
140 minutes) compared to 152.67+15.52 minutes (range 128-182
minutes) with conventional LN (p<0.001). Thus, the duration of
the operation was reduced by 23.01 minutes.

The retroperitoneoscopic approach for kidney tumor re-
moval can be challenging when the tumor is located in the poste-
rior segment with invasion into the sinus. The duration of the op-
eration in such cases was longer, with an average of 138.12+11.16
minutes (range 108-148 minutes), while for other localizations, it
was 113.72+12.24 minutes (range 88-128 minutes). The techni-
cal difficulties associated with this approach are due to the need
for careful isolation of the kidney and vascular pedicle along the
posterior surface, which requires a precise approach to the re-
nal pedicle and thereby lengthens the duration of the operation.
To address this issue, laparoscopic access was used in 8 patients
with posterior segment tumors. The average duration of the op-
eration was 114.72+11.10 minutes (range 94-138 minutes) com-
pared to 138.124+11.16 minutes (range 108-148 minutes) for the
retroperitoneoscopic approach (p<0.001). This approach resulted
in a reduction of the operation time by 23.40 minutes.

The analysis of other parameters related to nephrectomy
revealed that retroperitoneoscopic access with topographic and
anatomical features reduces the average time spent on search-
ing, clipping, and isolating the vascular pedicle of the kidney to
30.02+7.80 minutes (range 18-42 minutes). In comparison to lap-
aroscopic and traditional laparotomy accesses, this parameter
was 43.80+7.8 minutes (range 25-60 minutes) and 37.92+8.60
minutes (range 22-48 minutes), respectively (p<0.05).

Table 2 displays the average volume of blood loss during
surgery, with the LN, RN, and ON being 100.0 ml (range 10.0-
2000.0 ml), 100.0 ml (range 15.0-2000.0 ml), and 200.0 ml (range
30.0 -2800.0 ml), respectively. Intraoperative blood loss indicator
showed significant differences in the ON group compared to the
LN and RN groups, by 114.6 ml and 117.6 ml on average, respec-
tively.

During videoendoscopic operations, the maximum volume
of blood loss was less than 2000 ml. This amount did not require
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Fig Boxplot of the duration of operation in different surgical
technique groups

nepesnMBaHMA KPOBU U KpoBe3ameHuTenen, a npu TH kposonoTteps
foxoamna fo 2800 mn. Ha 06bém KpoBOMOTEpU BAUSAET TaKkKe CO-
CTOSIHME MOYEK M OKPYKAOWMX MX TKAHeW Y MaLMEHTOB, KOTOPbIM
B aHamHe3e BbIMOHANNCL OMepaTUBHbIE BMeLLaTeNbCTBa Ha Opra-
Hax GPIOLWHOM NOMOCTU UK 3aBPIOLLIMHHOTO NPOCTPAHCTBa. Bo Becex
rpynnax Mbl BbIABUAN CTAaTUCTUYECKM 3HAUMMOE YBENYEHME 06BEMA
KPOBOMOTEPY MPU HAMUUK B aHAMHE3e OnepaLMn Ha MoYKe U npu
nuoHedpo3se. CpeaHss KPOBOMOTEPS Y NALMUEHTOB, KOTOPbIE UMENV B
aHamHe3e onepaLymn Ha opraHax 6pHOLLIHOM NOOCTM, NPU peTponepH-
TOHeoCKonuyeckom goctyne B 1,42 pa3a 0Kazanacb MeHbLUE, Yem Npu
Nanapockonuyeckom goctyne. Y 60/bHbIX, KOTOpble MMENN B aHam-
He3e onepauuu Ha opraHax 3abpoWMHHOMO NPOCTPAHCTBA, CPeAHAs
KpoBsonoTeps npu J/TH 6bina B 1,22 pasa meHblue, yem npv PH 1 B 1,65
pasa meHbLue, yem npwm TH.

B 1abn. 3 npeacTaBneHbl HEKOTOPbIE OCHOBHbIE NapaMeTpbl Te-
yeHus baunKaiiLLero nocaeonepaumMoHHOro nepmoaa.

Kak BuaHO 13 1abn. 3, 3adMKCMPOBAHbI CTAaTUCTUHECKM 3HAUM-
Mble Pa3NnumnA B KOMYECTBe reMoTpaHcdysuii, BpemeHu npebbisa-
HWA B PeaHVMMaLMK, UCMNONb30BaHUM aHANIbIeTUKOB (KaK HapKoTuYe-
CKUX, TaK U HEHAPKOTUYECKMX) U KONMYECTBE MOC/TEOoNepaLMoHHbIX
KoiKo-gHel npu TH 1 BuaeosHaockonmyeckmnx metogax (p<0,001).

OBCYXOEHUE

HecmoTps Ha To, YTO 3BOMIOLMA METOA0B HEDPIKTOMUM, HauM-
Has C TPAAMLUMOHHOrO, AoLW/a A0 POBOTM3NPOBAHHOMO NOAX0AA, 40
CMX NOP MO Pa3HbIM NPUYMHAM, MOYTH BCE CNOCOBbI HE YTPaTUAM CBO-
el aKTya/IbHOCTU W, NO-MPEKHEMY, UMEIOT NPaKTUYECKOe NpUMeHe-
Hue [1]. BO/bLWMHCTBO COBPEMEHHbIX PaboT CPaBHMBAET B OCHOBHOM
[1Ba, PELKO TPM MeToAa HeGPIKTOMUM AN OTAE/bHbIX HO30/10MMiA. B
[aHHOW paboTe Mbl NPOaHanM3MPOBanM BbibpaHHbIE HAMM MOKa3a-
TN HedPIKTOMUK (4IUTENBHOCTb Onepaumy, 06bEM KpoBomnoTepu
W Apyrve) npu Tpéx AoCTynax U NyT1 oNTUMM3aLyn TEXHWUKM BbINos-
HEHWA HEKOTOPbIX 3TanoB OrnepaLyu B 3aBUCUMOCTU OT KOHKPETHOW
KAMHUYECKO CUTYaLLUK.

Mony4YeHHble HaMW AaHHbIE MOKa3au, YTo NPOAOIKUTENBHOCTb
JIH v PH 6blna 6onblue, Yem TH, 4TO cornacyeTcs ¢ AMTepaTypHbIMM
fAaHHbiMK [5, 9]. MpoAoNKMTENbHOCTL Onepaumun B pade Cyyaes
3aBMCesIa OT HANMYMA B aHAMHE3E N1anapoToMUK UK NOMBOTOMMK,
JIOKaNN3aLMM OMyXOAW B NEpesHEeM WA 3aZHEM CErMEHTax MOYKM.

Tabnauya 2 O6vém uHMpaonepayuoHHol Kposonomepu 8 3a8UCUMOCMU

om memooa Hegppakmomuu (Me [Q1; Q3] (min-max))

N N w w PN S
=] 34 =3 o o o
S =] S =] S =]

o
=]

MpoAOMKMTENBHOCTL OnepaLmin (MUHYTbI)
Duration of operations (minutes)

o
S

L1

o
S

NHAN PH/RN TH/ON o Median
Tun onepaumin 25%-75%
Type of surgical technique T Min-Max

any blood transfusions or substitutes. However, in cases of ON,
the blood loss went up to 2800 ml. The volume of blood loss can
also be influenced by a patient's history of surgical interventions
on abdominal organs or retroperitoneal space, as well as the state
of their kidneys and surrounding tissues. In patients with a history
of kidney surgery and pyonephrosis, the volume of blood loss was
found to be statistically significant across all groups. On average,
patients with a history of surgery on abdominal organs with a ret-
roperitoneoscopic approach experienced 1.42 times less blood
loss than with the laparoscopic approach. Patients with a history
of surgery on retroperitoneal organs had 1.22 times less blood
loss with LN than with RN and 1.65 times less blood loss with ON.

Table 3 presents some main parameters of the immediate
postoperative period.

Statistically significant differences were observed between
ON and video endoscopic methods in terms of the number of
blood transfusions, the duration of intensive care stay, the use
of both narcotic and non-narcotic analgesics, and the number of
postoperative bed days (p<0.001) as shown in Table 3.

DiscussiON

Although the conventional method of nephrectomy has
evolved into robotic approaches, all methods still have practical
applications for various reasons [1]. Most current studies only
compare two or three methods of nephrectomy for specific med-

Table 2 The volume of intraoperative blood loss and the operative
surgical technique type (Me [Q1; Q3] (min-max))

Docryn/Access YpoBeHb p
(df=2)
JH/LN PH/RN TH/ON p-value
(n=244) (n=139) (n=366) (df=2)
100.0 100.0 200.0 <0.001
Kposonoteps, mn (20, s [50.0; 150.0] [100.0; 300.0]
Blood loss ml, (10.0-2000.0) (15.0-2000.0) (30.0-2800.0)
' p,>0.05 p,<0.001
p,<0.001

MpumeyaHua: p — CTaTUCTUYECKAA 3HAYMMOCTb PasNUUMA MeXAy Bcemu rpynnamu (no Kputepuio Kpyckana-Yonnuca); post-hoc no kputepuio MaHHa-YuTHu: p, —cTa-
TUCTMYECKaRA 3HAYUMOCTb Pasnunii MO OTHOLWIEHWIO K FpyMne C anapoCKONMYecKUM JOCTYNOM; P, — CTaTUCTUYECKaA 3HAYMMOCTb Pa3IMUMiA NO OTHOWEHMIO K rpynne ¢
PETPONEPUTOHEOCKOMUYECKUM LOCTYNOM

Notes: p — statistical significance of the difference between all groups (according to the Kruskal-Wallis test); post-hoc comparisons according to the Mann-Whitney
test: p, — statistical significance of differences in relation to the group with laparoscopic access; p, — statistical significance of differences in relation to the group with
retroperitoneoscopic access
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Tabnuya 3 OcHosHble napamemps! meveHus bauxcaliwe2o
nocsieonepauuoHHo20 nepuoda (Me [Q1; Q3] (min-max))

lNMoka3sartenb JIH/LN
Parameter (n=269)
[emoTpaHcdy3us, Koa-Bo pas 0 [0; 0]
Blood transfusion, number of times (0-1)
6.5[5.0; 12.0]
Mpeb6biBaHne B peaHumaLuun, K/ oHu (2-42)
Intensive care unit length of stay, days
132.0
HapKoTuyecKkne aHanbretmkum, Mmr 11005005 AL70]
. . ’ (82.0-192.0)
Narcotic analgesics, mg
277.0
[180.0; 312.0]
HeHapKoTUYeCcKMe aHaNbreTUKn, mr
. . (1.0-344.0)
Non-narcotic analgesics, mg
6.0 [4.0; 8.0]
KoWKo-aHM nocne onepaumm (2-21)

Postoperative length of stay, days

Table 3 The evaluation of the main parameters during the immediate
postoperative period (Me [Q1; Q3] (min-max))

Docryn/Access YpoBeHb p
PH/RN TH/ON (df=2)
(n=166) (n=368) p-value

(df=2)
0[0; 0] 0[0; 0] =0.017
(0-1) (0-5)
9.0 [6.0; 16.0] 16.0[12.0; 22.0] <0.001
(2-42) (4-72)
p,>0.05 p,<0.001
p,<0.001
82.0 200.0 <0.001
[38.0; 132.0] [162.0; 256.0]
(0-192.0) (1.0-278.0)
p,<0.001 p,<0.001
p,<0.001
178.0 273.0 <0.001
[130.0; 214.0] [246.0; 342.0]

(34.0-342.0) (154.0-380.0)
p,<0.001 p,<0.001

p,<0.001

6.0 [5.0; 8.0] 8.0 [7.0; 9.0] <0.001
(2-21) (3-29)
p,>0.05 p,<0.001

p,<0.001

MpumeYaHma: p — CTaTUCTUYECKaA 3HAYMMOCTb Pa3IMUMA MEXAY Bcemu rpynnamm (no Kputepuio Kpyckana-Yonnunca); post-hoc no kputepuio MaHHa-YuTHM: p, — CTa-
TUCTMYECKaA 3HAYMMOCTb Pa3ainimid MO OTHOLIEHMIO K rPpynne C 1anapoCKONMYECKMM OCTYNIOM; P, — CTAaTUCTMYECKaA 3HAYMMOCTb Pa3/IMYMiA MO OTHOLLEHWIO K rpynne ¢

PETPONEePUTOHEOCKOMUYECKUM JOCTYNIOM

3apMKCMPOBAHO CTAaTUCTUYECKM 3HAUMMOe yBenuYeHue MPOLOIKM-
TeNIbHOCTU onepaLuy Npu BbINosHeHUW JIH y nauueHToB, MMEBLUIMX
B aHamHe3e nanapotomuto: B 1,4 pasa gonble, yem npu PH n TH.
Mcnonb3oBaHWe HOBOro noaxoda (peTpornepuTOHeOCKONMYeCcKuii
[,0CTyN) NO3BO/W/IO COKPATUTb NPOLO/IKMUTENBHOCTb onepaumu B 1,3
pasa. Y 60M1bHbIX, UMEBLUMX B aHaMHe3e 1toMBOTOMMIO, UCMO/b30Ba-
HUe NPeaJIoKEHHON TaKTUKM (1anapOCKONUYECKUI LOCTYN) NPUBENO
K COKpaLLeHuto BpemeHu onepaLmu B 1,2 pa3a. MpumeHeHWe yKasaH-
HOro NoAXoZa No3BO/IN/I0 TaKXKe CHU3UTb 06BbEM KPOBOMOTEPU Y 3TOW
KaTeropum 60NbHbIX.

Mcnonb3oBaHWe NpeaioKeHHOro HaM1 PETPONEPUTOHEOCKOMNM-
YECKOro JOCTyna Npu IoKann3aLmm 6onbLIoi ONyXonu B NepeaHem
CermeHTe C NpopacTaHMem B NOYEYHbIM CUHYC MU HA0bopPOT, Nanapo-
CKOMWYECKOro A0CTyNa Npu JIOKaNU3aLym onyxonu B 3alHEM CEerMeH-
Te C NpopacTaHMeM B CMHYC NO3BOWIO COKPATUTb Bpems onepaLim
Ha 23,01 1 23,40 MWH COOTBETCTBEHHO.

YcoBepLIEeHCTBOBaHHbIVM Hamu crnocob ogHO3TanHoW HedpaKTo-
MUM NPU NMOHePPO3ax No3BOAUA COKPATUTL CPOKU FOCMUTANNU3ALMM
MO CPaBHEHWMIO C ABYX3TaMHbIM MOXOLOM.

C ofHOW CTOPOHbI, 3adMKCMPOBAHO, YTO BUAEOIHAOXMPYPIU-
Yeckue A0CTyMbl UMeNV NPEeMMYLLECTBA B NaaHe MeHbluero ob6béma
KpOBOMOTEpPM, KONMYECTBA MCMO/b3yeMblX aHajbreTUKOB, CPOKOB
npebblBaHWA B peaHMMaLLMK U CTaLMOHape nepes, TPAAULMOHHbIMU
OTKPbITbIMM JocTynamu. C Apyroi CTOPOHbI, OTMEYeHbl NpenmyLie-
CTBa PETPONEPUTOHEOCKOMUYECKOTO AOCTyNa NO CPaBHEHUIO C Nana-
POCKOMUYECKMM MpU 06paboTKe COCYAMCTON HOXKM MoukuM: B 1,46
pa3a MeHblLUe BpeMeHMU, a TaKKe MeHbLUW PacXos aHaNbreTUKOB.

MonyyeHHble HAaMK PE3yNbTaTbl COMACYHOTCA C M3Y4YEeHHbIMU
NUTepaTypHbIMU AaHHbIMM [9-17]. Kpome 3TOro, Mbl CONAcHbI C MHe-
Huem MepnuHa B c coast. (2016), uto PH otnMyaeTcs Tpems OCHOB-
HbIMW NPenMyLLeCTBaMU: Hambonee NPOCTbIM JOCTYNOM K NOYEYHbIM
apTepuUAM, OTCYTCTBMEM NPAMOTO KOHTaKTa C OpraHamMu bproLLHoOw no-
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ical conditions. However, in our research, we analyzed the param-
eters of nephrectomy that we chose, such as the duration of the
operation and the volume of blood loss. We studied techniques
to optimize certain stages of the operation depending on the clin-
ical situation.

Our findings showed that LN and RN took longer to perform
than ON, consistent with literature sources [5, 9]. The duration of
the operation depended on factors such as a history of laparoto-
my or lumbotomy, as well as the location of the tumor in either
the anterior or posterior segments of the kidney. We recorded a
statistically significant increase in the duration of the operation
when performing LN on patients with a history of laparotomy,
which was 1.4 times longer than with RN and ON. However, the
new approach (i.e., retroperitoneoscopic access) reduced the
duration of the operation by 1.3 times. In patients with a history
of lumbotomy, using the proposed tactics (i.e., laparoscopic ap-
proach) reduced operation time by 1.2 times. This approach also
resulted in less blood loss in this patient category.

Furthermore, we found that a retroperitoneoscopic ap-
proach for large tumors in the anterior segment with growth into
the renal sinus or laparoscopic access for tumors in the posterior
segment with growth into the sinus reduced the operation time
by 23.01 and 23.40 minutes, respectively.

Our improved one-stage nephrectomy method for pyone-
phrosis led to shorter hospital stays compared to a two-stage ap-
proach.

We found that video-assisted endosurgical techniques had
advantages over conventional open approaches in lower blood
loss, the need for fewer analgesics, and a shorter stay in intensive
care and hospital. However, we also noted the advantages of the
retroperitoneoscopic approach, which required 1.46 times less
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NIOCTU U HEXKeNaTe/IbHbIM MOBbILEHUEM BHYTPMOPIOWHOO AaBAeHMA
[18]. Takoi1 gocTyn Hanbonee NPeANOYTUTENEH ANA NALMEHTOB, Nepe-
HECLIMX BMELLATeNbCTBA Ha OpraHax bptoLIHOM NooCTy.

3AKNIOYEHUE

Takum 06pa3om, Nosy4YeHHbIe HaMM Pe3yNbTaTbl CBUAETENbCTBY-
t0T 06 3dPEKTUBHOCTM U LienecoobpasHocTM anddepeHLMpoBaHHOTO
noAxoZa K BbIGOpy TOro MAKU MHOTO XMPYPrUYECKOTO JOCTYNa NPW Bbi-
NONHeHWUN HedpaKToMUK. BbiBOp AOCTYNa AOMKEH OCYLLECTBAATHLCA C
YYETOM Kaxk[oMi KOHKPETHOW KAMHWYECKOM cuTyaumun. HecmoTps Ha
60/bLLYI0 MPOAOMKNTENBHOCTD BPEMEHU OMEpaLK, TEM HE MEHEE,
Mo TaKMM MapameTpam, Kak 06bEM KpoBomoTepy, NocneonepaLmoH-
Has aHanbresus, 4UTeNbHOCTb NpebbiBaHUS B Nanate MHTEHCUMBHOW
Tepanuu 1 B CTaLMOHape B Le/IOM, BUAEO3HAOXMPYPrUYECKUE A0-
CTYMbl UMEHOT ABHbIE MPEUMYLLECTBA HaZ TPALULMOHHBIMM.

time compared to the laparoscopic approach when managing the
vascular pedicle of the kidney.

Our results are consistent with literature sources [9-17], and
we agree with Perlin DV et al (2016) opinion that RN has three
main advantages: easy access to the renal arteries, no direct con-
tact with the abdominal organs, and no increase in intra-abdom-
inal pressure [18]. This access is most preferable for patients un-
dergoing interventions on the abdominal organs.

CONCLUSION

Our findings suggest implementing a case-based surgical ap-
proach during nephrectomy is feasible and effective. Despite the
operation's lengthy duration, video endosurgical techniques offer
clear advantages over traditional ones regarding parameters such
as volume of blood loss, postoperative analgesia, length of stay in
the intensive care unit, and overall hospital stay.
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PACITPOCTPAHEHHOCTD OKUPEHUS Y AETEU OT 5 A0 14 AET B IIEPMOA C 2017
110 2021 TOADBI B PECITYBAUKE TAAKNKVCTAH

@.C. BAKOEB!, 4.C. JOAXOEB!, C.M. ABAYA10304A>

1 Kadeapa gercknx 60aesneir N 1, TaaKMKCKIIT TOCy AapCTBEHHbIN MEAVIIMHCKUI YHUBepcuTeT uM. AGyaan noun Cuno, Aymante, Pecrry6anka TaaXukucrasn

2 Kadeapa smmaemmoaornn um. npodeccopa X.K. Papuesa, TaaXMKCKUIT rocyAapCTBeHHBIN MeAUITMHCKII yHuBepcuTeT uM. Abyaau nubun Cuno, Aymrante,
Pecrry6anxka Tagxukucran

Llenb: M3y4nTb pacnpocTPaHEHHOCTb OXKMPEHUA cpeam aeTelt oT 5 fo 14 net B Pecnybiunke Tagsukucta (PT) B nepuog ¢ 2017 no 2021 rr.
Martepuan U meTogbl: matepuan Ana UccnegosBaHua 6bin nonydeH M3 PecnybanKaHCKOrO LEHTPa CTaTUCTUKM U MeAULMHCKON MHbopmauun Mu-
HUCTEPCTBa 3 PaBOOXPAHEHUA U COLMANbHOM 3alwmTbl HaceneHus PT. MaTepuan oxsaTtbiBan nepuog ¢ 2017 no 2021 rog. B uccnenosaHus 6biiu
BK/IOYEHbI AeTh 0T 5 A0 14 neT, MeBLUME OXMpPeHUe. 1A aHann3a NosyYeHHbIX Pe3y/ibTaToB UCMO/b30BaIMCb METOAbI AECKPUNTUBHOM CTAaTUCTUKM C
NPUMeHeHMeM arpermpoBaHHUA faHHbIX C BbiBEAEHWUEM IMHUIA TPEHA0B, BbIYUCAANNCD Pa3MaxX U3MEHEHWI U Ux 95% foBepuTeNbHbIN MHTepBan. Ans
3TOro abcontoTHble LMdpbl ObiAM NepeBeseHbl B 3HaYeHWsa Ha 10000 aeteit o1 5 fo 14 ner.

Pe3ynbTathl: MCCeA0BaHME NMOKA3ao, YTo ANUAEMMUONOTUYECKAN CUTYaLMA NO OXKMPEHUIO cpeam aeTel oT 5 no 14 net 8 nepuog ¢ 2017 no 2021 rogbl
yxyawmnack. Ecam k 8 2017 rogy 66110 okono 28 aeteit ¢ oxupeHnem Ha 10000, To yiKe K KoHuy 2021 roga ux ctano 102 Ha 10000 pgeteit. ObHapyKeHO
3HAYUTENIbHOE YBEIMYEHWE [ETel C OXKMPeHNeM B cTonunue — ropoge [ywanbe u Corauniickolt obnactu. B ropoaax aeTteil ¢ OXXMpeHMem OKasanocb
60/1blUe, YeM B CENIbCKOV MECTHOCTU, XOTA U B CE/IbCKOM MEeCTHOCTU HabtofaeTcA AMHAMUKA YBEIMYEHNA AETEN C OXKUPEHUEM, MPU STOM B TOPOACKUX
YCNOBUAX OXKMPEHME Yallle BCTPEYaeTCA Y eBOYEK, YEM Y MaJIbYMKOB.

3aKntoueHue: NpoBefEHHOe UCCNef0BaHME BbIABMAO BbICTPbIA POCT YMACNA AeTel C OXMPeHMEeM B CTpaHe, 0COBEHHO, B FOPOACKMX YCAOBUAX, YTO
TpebyeT pa3paboTku cneumanbHbIX MPOrpaMm AN ero NPOPUNAKTUKU.

KnioueBble cnosa: demu, oxcupeHue, anudemuosnoaus, 20p00cKoe/cenbckoe 30pasooxpaHeHue, uHdekc maccel mena (MMT), 3abonesaemocms, pocm
3abonesaemocmu.

Ana yutuposaHua: bakoes ®C, foaxoes AC, Abaynno3oga CM. PacnpocTpaHEHHOCTb OXkMpeHUs y aeteit ot 5 ao 14 net 8 nepuog ¢ 2017 no 2021 rogbl B
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PREVALENCE OF OBESITY IN CHILDREN AGED 5 TO 14 IN TAJIKISTAN
FROM 2017 TO 2021
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Objective: To study the prevalence of obesity among children aged 5 to 14 years in the Republic of Tajikistan (RT) from 2017 to 2021.

Methods: The clinical data used for research was obtained from the Republican Center of Medical Statistics and Information of the Ministry of Health
and Social Protection of the Population of the RT. The data covered the period from 2017 to 2021 and included obese children between the ages of
5 and 14. Descriptive statistical methods were used to analyze the results, including data aggregation and trend line derivation. The range of values
and their 95% confidence intervals were also calculated. For this purpose, absolute values were converted into rates per 10,000 children aged 5 to 14.
Results: According to the study results, the prevalence of obesity among children aged between 5 and 14 years has increased between 2017 and 2021.
In 2017, there were approximately 28 obese children per 10,000, while by the end of 2021, this number had risen to 102 per 10,000 children. The study
also found a significant increase in the number of obese children in the capital city of Dushanbe and the Sughd region. The number of obese children
was higher in urban than rural areas. However, there is also a noticeable increase in the number of children with obesity in rural areas; at the same
time, in urban areas, obesity is more prevalent in girls than in boys.

Conclusion: The study showed a rapid increase in childhood obesity rates, particularly in urban areas. To mitigate this issue, it is essential to utilize
specialized programs.

Keywords: Children, obesity, epidemiology, urban/rural healthcare, body mass index (BMI), morbidity, rising morbidity.
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BBEAEHME

AKTyanbHOCTb NPOB6JEMbI OKMPEHUS Cpeau AeTeit CTaHOBMTCA
BCE bonee oueBUAHOW NO BCEMY MUPY, U TaKUKUCTAH He ABAseTcA
UCKNtoYeHUeM. OXXMPEHUE B JIETCTBE MOXKET NPUBECTU K CEPbE3HBIM
npobnemam co 340poBbEM, TaKUM Kak auabet, bonesHn cepaua v
onpeaenéHHble BUAbI paka [1]. ITa TeHAEHUMSA OTPAXKAET U3MEHEHME
06pasa KWU3HW, BK/IOYAA YMEHbLUeHUE (U3NYECKON aKTUBHOCTU U
yBe/MYeHne NoTpebeHns BbICOKOKAIOPUIAHOM NULLN.

CornacHo uccnefoBaHUAM BcemnpHO opraHM3aLmm 34paBoox-
PaHEHWS, KONNYECTBO AETEN M NOAPOCTKOB B BO3pacTe oT 5 ao 19 ner,
CTpajalolLmx oxupeHuem, 3a nocnegrue 40 net yseanymnocb 8 10
pas [2, 3]. 310 cBMAETENLCTBYET O N106abHOM TEHAEHLUMM, KOTOPas C
KaXKAbIM rO40M YBE/IMYMBAETCA.

Bo MHOrMx cembsx npeobnasiaeT HeBepHoe NpeacTaBAeHME O
TOM, YTO MyX/blli PeBEHOK — 3TO NMPU3HAK €r0 340POBbA U XOPOLUEro
anneTuta. B npowwsiom npobiema OXKMPEHNUSA CHUUTANACH XapaKTEPHOW
TONbKO A/1A CTPAH C BbICOKMM ypoBHeM aoxoaa. OaHako ceroaHs 81%
JeTeil, CTpadalowmx oT M3bbITOYHOro Beca, NPOXKMBAIOT B Pa3BMBaA-
fowmxca cTpaHax [4, 5], 4to nog4YépKmBaeT rMobanbHOCTb M YHUBEP-
CaNbHOCTb 3TOM Npobembl. TaAKMUKUCTaH, ABNAACL Pa3BUBalOLLENCA
CTPaHOM, BXOAMT B FPynny pUCKa Mo pPasBUTUIO OXKUPEHUA Y AETEN.

B uenom, gaHHas npobnema TpebyeT CPOYHOrO U BCECTOPOH-
Hero M3y4yeHuA. STOT BONPOC CBA3AH He TONIbKO CO 340P0BbEM AETeN,
HO 1 ¢ 6os1ee LWMPOKMMM COLMANBbHBIMM M SKOHOMUYECKMMM Npobie-
MaMW, BK/IKOYas JOCTYN K 34paBOOXPaHeHMIo, 06pa3oBaHMIO U 340p0-
BOMY NWUTaHMUt0. PaboTa B 3TOM HamnpaeaeHUU MOXKET NPUBECTM K Cy-
LLECTBEHHOMY Y/IyYLUEHMIO KAYecTBa KU3HW HaceNeHUs U CHUXKEHWIO
PacXof0B CUCTEM 3/PABOOXPAHEHUs CTPaHbl Ha ieyeHue 3abonesa-
HWM, CBA3AHHbIX C OXKUPEHMEM.

LLENb NCCNEQOBAHUA

M3yunTb pacnpoCTpaHEHHOCTb OXKUPEHUA Cpeau aeTten oT 5 no
14 net B Pecny6auke TafKuKNUCTaH B nepuog, ¢ 2017 no 2021 rr.

MATEPUAN U METOAbI

Matepuan ana uccnegosaHua 6ol nonyyeH us Pecnybnukax-
CKOTO LIEHTPA CTaTUCTUKMN U MeLMLMHCKON nHPopMaumm MuHuctep-
CTBa 3/1paBOOXPAHEHMA U COLMANbHOM 3almTbl HaceneHus PT. Mate-
pvan oxsaTblBan nepuog ¢ 2017 no 2021 roa. B nccnepnosanua bbiam
BK/OYEHbI AeTH OT 5 A0 14 neT, umesLune oxuperue. Haamume oxu-
peHus NepBUYHO BbifBAANOCL Bcemm JINY pecnybavku no Mepuex-
TWUbHBIM KpKBbIM MMT B 3aBUCMMOCTH OT BO3pacTa A8 060Mx Nonos
(2-20 nert), paspaboTaHHbIx LleHTpOM MO KOHTPOAO U NpodunakTuKe
3abonesanuii CLLUA (CDC). OxKMpeHnem cuMTanocb COCTONHME, Koraa
NMT npesbiwan 95 nepueHTUAb. [JaHHble NOCPEACTBOM CTaTUCTUYE-
ckoro TanoHa Ne 025 cobupanucs B popmbl 12 1 nepeaaBanmuch B yKa-
3aHHDbI BblLUE LIEHTP CTATUCTUKM.

[lnAa aHanu3a nony4eHHbIX pe3y/bTaToB MCNOIb30BAAUCL METOAbI
[ECKPUNTUBHOM CTaTUCTUKM C MPUMEHEHWEM arperMpoBaHns AaHHbIX
C BbIBEAEHWEM IMHUI TPEHAOB. 15 3TOro abcontoTHble Uydpbl bbiam
nepeseseHbl B 3HaueHWs Ha 10000 getelt o1 5 8o 14 ner (Taba. 1). Bbi-
uncaanmncb pasmax (range — R) n 95% foseputensHblid MHTepBan (AN).

PE3Y/NIbTATbI U UX OBCYXXAEHUE

Pe3ynbraTbl Mccne0BaHMA NOKa3ann NOCTOAHHYHO NONOMKUTE b-
HYI0 AVHAMUKY YBENMYEHUA KONMYECTBA JeTel ¢ oxupeHuem B PT,
X0TA Ha KoHeL, 2021 roga 102 pebéHka ¢ oxkunpeHvem 13 10000 geteit
ABNAETCA He3HaumTenoHou undpon — 1,02%. OfHaKO SIMHMA TpeH-
[la NPOrHO3MPYeT NOCTOAHHBIV POCT YNCAA AETel C OXKUPEHNEM, YTO

INTRODUCTION

The problem of childhood obesity is becoming increasingly
evident worldwide, and Tajikistan is no exception. Obesity during
childhood can lead to serious health issues like diabetes, heart
disease, and certain types of cancer [1]. This trend reflects chang-
es in lifestyle, including decreased physical activity and increased
consumption of energy-dense foods.

Research by the World Health Organization indicates that
the number of obese children and adolescents aged 5 to 19 years
has increased ten times over the past 40 years [2, 3]. This rise is a
global trend that is growing every year.

Regrettably, there are still many families who hold the belief
that a chubby child is an indicator of robust health and a strong
appetite. In the past, obesity was considered a problem limited to
high-income countries. However, today, 81% of overweight chil-
dren live in developing countries [4, 5], emphasizing the global
nature of this problem. Since Tajikistan is also a developing coun-
try, it is also at risk of childhood obesity.

Overall, this problem requires urgent and comprehensive
study. It is related to children's health and broader social and eco-
nomic issues such as access to healthcare, education, and healthy
food. Addressing this problem can lead to a significant improve-
ment in the quality of life of the population and a reduction in
healthcare costs for the treatment of obesity-related diseases.

PURPOSE OF THE STUDY

To investigate the prevalence of obesity among children
aged 5 to 14 years in the RT from 2017 to 2021.

METHODS

Clinical data for research was gathered from the Republican
Center for Statistics and Medical Information of the Ministry of
Health and Social Protection of the Population of the RT. The data
covers the period from 2017 to 2021 and includes studies of obese
children aged between 5 to 14 years. The healthcare facilities of
the RT identified the presence of obesity in children using the BMI
percentile curves developed by the US Centers for Disease Control
and Prevention (CDC) for both sexes (2-20 years). A child was con-
sidered obese if their BMI exceeded the 95th percentile. The data
was collected using the form Ne 25-2/y "The Statistical Coupon for
Final (updated) Diagnosis Registration" and was then transferred
to the statistics center using form Ne 12 "The information on the
number of diseases registered in patients residing in the area of
medical organization servicing activity".

Descriptive statistics, which included data aggregation and
the derivation of trend lines, were used to analyze the results ob-
tained. The absolute figures were converted into values per 10,000
children aged 5 to 14, as shown in Table 1. The range (R) and 95%
confidence interval (Cl) were calculated to analyze the results.

RESULTS AND DISCUSSION

According to the study, the number of obese children in the
Republic of Tajikistan has been constantly increasing. Although the
current figure of 102 obese children per 10,000 children, or 1.02%,
may seem insignificant, the trend line indicates that this number
will continue to rise, as shown in Fig. 1. From 2017 to 2021, the
number of obese children has increased by 3.7 times (R=74.4 per
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Tabnuya 1 Konuyecmso demeli ¢ oxcupeHuem 8 so3pacme
om 5 0o 14 nem 8 nepuod 2017-2021 22. 8 PT

Table 1 The number of obese children aged
5to 14 in 2017-2021 in Tajikistan

[ Mokasatens Indicator | 2017 2018 2019 2020 2021
Bcero geteii (5-14 nert) B cTpaHe
Total number of children aged 5-14 in the country 623400 252042 240646 471496 359583
Oetun (5-14 net) c okMpeHmem
Obese children aged 5 to 14 years old 1737 e =S EERT ==
Aern ¢ oxupermem (1a 10000) 27.9 32.2 487 71.1 102.3

Obese children (per 10,000)

CBUAETENbCTBYET O CUCTEMATUHHOCTM NPUBABKM KoNMYecTBa AeTeit ¢
oxupeHvem B byayiiem (puc. 1). Tak, ¢ 2017 no 2021 rr. KOAMYECTBO
ZleTeil ¢ oXunpeHnem yBennuunock B 3,7 pasa (R=74,4 Ha 10000; 95%
[N=[18,2; 94,6] Ha 10000).

Bonbluas AHaMMKa YBENMYEHWUA KONIMYECTBA AETEW C OXKUPEHU-
eM Habntoganach B ropoge Aywaxbe (R=182,3; 95% AMN=[62,2; 242,0])
n Corguiickoii obnactu (R=141,1; 95% AMN=[22,4; 179,6]), Toraa KaK B
OCTa/IbHbIX PErMoHax KONMYECTBO AeTel OT 5 Ao 14 NeT ¢ OKUpEHUEM
COMoCTaBUMO (puc. 2).

HameuaeTca TeHAEHLMA K YBEUYEHUIO OXKMPEHUA Y AeTel pawi-
OHOB pecnybamKaHckoro noguvHenus (PPM) (R=41,1; 95% AN=[2,4;
44,6]) W, NPaKTUYECKM, HU3KaA AMHAMMKA B XaTIOHCKOM 06nacTu
(R=11,9; 95% AMN=[4,7; 17,3]) n lopHO-bagaxwaHCKoW aBTOHOMHOM
obnactv (TBAO) (R=17,4; 95% AM=[1,1; 19,2]).

Takum obpasom, npobnema oxupeHus cpeam aetei ot 5 go 14
NIeT OCTPO CTOUT nepes cneumanuctamm roposa AywarHbe n Coraumin-
CKOW 061acTi. TaKKe HaMeyaeTcs YBEMYEHUE LETEN C OXKUPEHUEM
B Npuneratowwyx K Aywax6e PPM. Bonee nyywan KapTHa no oxupe-
HUto coxpaHsaeTca B FTBAO 1 B XaTNoHCKOM 06n1acTu, rae B TeueHue 5
HabAoLaEMbIX IET IMHUM TPEHAA CTPAAAIOLLMX OXKUPEHUEM LeTel OT
5 10 14 neT coxpaHATCA, NPAKTUYECKM, Ha OAHOM HU3KOM YPOBHE.

YBenuyeHue aeten ¢ oxkmpeHmem ocobeHHo B [ywaHbe u Cor-
[MIACKOM 061aCTH, BEPOATHO, CBA3AHO € ynoTpebaeHnem bonee Kano-
PUIHOW NULLM, CO CHUMKEHWEM PU3NYECKOM HArpy3KM B NOBCEAHEBHOW
JKMU3HM (TMNOAMHAMMA, CBA3AHHAA C KOMMYHA/IbHbIMK ya06cTBaMm), a
TaKKe ¢ nossneHnem 60/1bLLOI0 KOAIMYECTBA ra3nPOBaHHbIX HANMMUTKOB
n dpactdyaa, 4To NPUBOAUT K USMEHEHMIO NOBEAEHUECKMX PeaKLmii U
NULLEBOTO NoBeAeHus. [JaHHbIV acneKT TpebyeT AabHelLero nepco-
Ha/ZIM3UPOBAHHOTO UCCIEL0BAHMA.

MepeuncneHHble TEHAEHLMM, KaK NPaBUO, HArMALHO NPOABAS-
FOTCA B TOPOACKMX yC0BMAX. [103TOMY 661K NPOAHANN3MPOBAHbI AaH-
Hble AMHAMMUKN OXMPEHWUA B 3aBUCMMOCTM OT MECTa NPOXKMBAHUA: B
ropofie WM CENbCKOM MECTHOCTU (puc. 3). Pe3ynbTaTbl aHaIM3a NOKa-
3a/11, YTO B FOPOACKMX YCI0BUAX AUHAMMKA NPUPOCTa OXKMPEHUA 3Ha-

Puc. 1 JuHamuka uameHeHus Konuyecmea demeli om 5 0o 14 nem ¢
omupeHuem 8 PT

Fig. 1 Dynamics of the obesity prevalence among children aged 5 to 14
in 2017-2021 in Tajikistan

Ha 10000 geteit ot 5 go 14 nert | per 10,000 children aged 5 to 14 years
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10,000; 95% Cl=[18.2, 94.6] per 10,000), suggesting a systematic
increase in the number of obese children in the region.

The number of obese children has significantly increased
in the city of Dushanbe (R=182.3; 95% Cl=[62.2; 242.0]) and the
Sughd region (R=141.1; 95% CI=[22.4; 179.6]). However, in other
areas, the number of children aged 5 to 14 with obesity is similar,
as shown in Fig. 2.

There is a concerning trend of increasing obesity rates among
children aged 5 to 14 in Districts of Republican Subordination (DRS)
with an R-value of 41.1 and a 95% Cl of [2.4; 44.6]. On the other
hand, the Khatlon region and the Gorno-Badakhshan Autonomous
Oblast (GBAQO) show low dynamics with R values of 11.9 (95% Cl=
[4.7;17.3]) and 17.4 (95% Cl=[1.1; 19.2]), respectively.

The issue of obesity among children is particularly pressing
in the city of Dushanbe and the Sughd region, where there is an
increasing number of obese children, including in districts adja-
cent to Dushanbe. However, the GBAO and Khatlon region have
shown consistently low levels of obesity among children aged 5
to 14 over the past five years.

The rise of obesity in children, particularly in Dushanbe and
the Sughd region, can be attributed to increased consumption of
high-calorie foods, decreased physical activity in daily life (possi-
bly due to lack of communal amenities), and the proliferation of
carbonated drinks and fast food that alter eating behavior and di-
etary habits. Additional personalized investigation into this aspect
is crucial for gaining a deeper understanding.

The disparities in these trends tend to be more pronounced
in urban areas than in rural areas. Therefore, the data on obesity
rates were analyzed according to the place of residence, whether
in urban or rural areas, as shown in Figure 3. The results indicate
that the dynamics of obesity are significantly higher in urban ar-
eas than in rural areas, with respective R values of 135.8 (95%
CI=[29.1; 164.9]) and 44.5 (95% CI=[13.3; 62.4]).

An analysis of childhood obesity shows that living in urban
areas with access to more food options, such as cafes, restau-

Puc. 2 /JuHamuka uameHeHus Konuyecmea demeli om 5 0o 14 nem ¢
oxcupeHuem no pecuoHam PT

Fig. 2 Dynamics of the obesity prevalence among children aged 5 to 14
in 2017-2021 across different regions of Tajikistan
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UMTE/IbHO BbllLe, YeM B CenbCKol mecTHocTu (R=135,8; 95% AN=[29,1;
164,9] npotvs R=44,5; 95% N=[13,3; 62,4]).

[eiCcTBUTENbHO, aHaNNU3 OXKMPEHUA cpean AeTeil B 3aBUCUMO-
CTW OT MeCTa NPOXMBAHMA NOKa3as, YTo 60/bLLOE BAUAHKE Ha YBEU-
YeHue AeTel C OXKMPEHMEM OKa3bIBAET KU3Hb B TOPOACKMX YCI0BHUAX,
e, Kak MPaBWAo, BbIWE KOHLEHTPALMA AEHEKHON Macchl, bonblue
1 pasHoobpa3sHee NULLEeBble BO3MOXKHOCTU (Kade, pectopaHbl, CTON0-
Bble, BUCTPO), a TaK:Ke 6osbLIe CyONPOAYKTOB U NPOAYKTOB C A/IUTENb-
HbIMM CPOKaMM XPaHEHMA C BbICOKOW KalopUIAHOCTbIO. Tem He MeHee,
1 B CE/IbCKOM MECTHOCTM TaKKe HabnlodaeTca TpeHs, Ha NoBblleHne
KONMYecTBa AeTei oT 5 A0 14 neT ¢ OXKMPEHUEM, XOTA AMHAMUKA He
TaKas pesKas, KaK B TOPOACKMX ycioBuAX. MeHbluee KOMYecTBo ae-
Tell C OKMPEHNEM B CENIbCKON MECTHOCTYM TaKKe MOKET ObITb CBA3AHO
¢ PpM3MYECKO aKTUBHOCTbIO. B CENbCKOM MECTHOCTM, NOKa B3pocnoe
HaceneHue paboTaeT B NOAAX, AETM OYEHb YacTO 3aHMMAIOTCA Beae-
HMEM JOMaLLHEro X03aicTea ¢ 60/bLUNMMM GU3UYECKUMM HArpy3Kamu
B OT/IMYME OT FTOPOACKMX AeTEeN, Y KOTOPbIX ABUraTENbHAA aKTUBHOCTb
6onee orpaHuyeHa.

BO3MOXKHO, $pM3MYECKan aKTMBHOCTb ABASETCA OLHOMN M3 NPUYMH
TOrO, YTO Pa3HMLLA KONMYECTBA AETEN C OKMPEHNEM MEKIY CENbCKOMN U
TOPOZCKOM MECTHOCTbIO YBEIMUYMBAETCA € Pa3HOM CKOPOCTbIO (Tabs. 2).

dusnyeckan akTMBHOCTb YacTO 3aBMCUT OT nona pebéHka. Mos-
TOMY fanee nosyyeHHble AaHHble Oblan TaKKe NPoaHaAM3MPOBaHbI B
3aBMCUMOCTY OT Nonia aetelt (puc. 4).

CTaTUCTMYECKUI A aHanM3 MoKasan, yTo AMHAMMKa M3MeHe-
HUA OXXMPEHWUA MO MONY UMEET He3HAUUTE/IbHbIe Pas3nnuuA: y ae-
Boyek R=82,9; 95% AWN=[17,7; 103,9], u y manbunkos R=56,1; 95%
AN=[19,3; 74,9]. Bu3yanbHo 13 puc. 3 BUAHO, 4To, ecam 8 2017, 2018
1 2019 rogax npesanmpoBaHue gesoyek ot 5 o 14 net c oxmpeHu-
em bblsI0 He3HauUTeNbHbIM, TO yiKe K 2020 1 2021 rogam npeBanu-
poBaHMe AeBOYEK C OXKMPEHUEM HaZ MabyMKaMu Pe3KO yBenun-
BaeTca (1abn. 3).

M3 3TOro cnesyet, YTo, BEPOATHO, MalbuyMKN MOTYT KOMMEHCH-
poBaTb OXMPEHME 3a CYET H6ONbLIOKN NOABUKHOCTM, OCOBEHHO B TO-
poackux ycnosusx. Moatomy, aanee 6bin NPOBEAEH aHaNM3 AUHAMMU-
KM KONMYECTBA AETEN C OKMPEHNEM B 3aBUCMMOCTM OT N0/ OTAE/NbHO
B CE/IbCKO MECTHOCTU 1 B TOPOACKMX YC0BUAX (puc. 5).

JIMHUM TPEeHAO0B AMHAMMKM YBENYEHWME MA/IbYMKOB U AEBOYEK
C OXKMPEHMEM B CE/IbCKO MECTHOCTM MOKA3asnM NOSHYI0 COBMECTU-
MOCTb (Y cenbckux aesouek R=44,5; 95% AN=[12,6; 63,4] 1 cenbckunx
Manbumkos R=46,8; 95% AWN=[14,2; 60,7], T.e. GaKTM4YeCKM pasnume
KOMMYECTBA Ma/IbYMKOB U IEBOYEK B CE/IbCKON MECTHOCTU He3Hauu-
TeJ/IbHbl, YTO, BEPOATHO, 06YC/I0BIEHO OAMHAKOBLIMM YCIOBUAMM dU-
3M4YECKOI Harpy3Ku U OAMHAKOBbIMM YCIOBUAMM NUTaHWSA (Tabn. 4).

B TO Ke Bpems B rOPOACKMUX YCOBUAX AEBOYEK C OXKUPEHUEM
3HauYMTeNnbHO 6osblie (puc. 6). Tak, Y TOPOACKMX AEBOYEK pa3max
R=166,1; 95% OWN=[27,9; 193,7], B TO Bpems KaK y rOPOACKMX Masbum-
Kos — R=73,0; 95% [W1=[31,2; 105,0].

Tabnuya 2 /JuHamuKa ysenuyeHuA pasnuyuli Konusecmaa oemeli
C OMcupeHuem mexdy 20p000M U Cenom
(OaHHble Ha 10000 demeli 8 6o3pacme om 5 do 14 nem)

A 31.9 42.0 40.7

Tabauya 3 /JuHaMUKa ysenuyeHus pazauyull Konuyecmea mexoy

0e80YKaMU U MANLYUKAMU C OXCUPeHUEeM

(OaHHble Ha 10000 demeli 8 6o3pacme om 5 do 14 nem)

S 2017 2018
A 4.6 3.1

Ha 10000 geteit ot 5 go 14 net | per 10,000 children aged 5 to 14 years

185,9

’77 3
62,7
st g B 524 .
192 =1 T
—18 2 --‘—I LZ I I
2017 2018 2019 2020 2021
= ropog, | urban areas mmmm ceno | rural areas
------- JNuHeiiHas (ropog | urban areas) ------- JluHeitHas (ceno | rural areas)

Puc. 3 JluHamuka usmeHeHuUs Konuyecmsa demeli om 5 0o 14 nem ¢
oxupeHuem 8 PT 8 3a8UcUMOCMU OM MECMA NPOIKUBAHUSA

Fig. 3 Dynamics of the obesity prevalence among children aged 5 to 14
in 2017-2021 in Tajikistan based on the place of residence

Ha 10000 geteit ot 5 o 14 net | per 10,000 children aged 5 to 14 years
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Puc. 4 /luHamuKa usmeHeHus konuyecmsa 0emeti om 5 0o 14 nem ¢
oxcupeHuem 8 PT 8 3agucumocmu om nona

Fig. 4 Dynamics of the obesity prevalence among children aged 5 to 14
in 2017-2021 in Tajikistan, categorized by gender

rants, canteens, and high-calorie foods with long shelf life, can
significantly influence the increase in obesity among children.
However, there is also a trend towards an increase in the number
of obese children in rural areas, although the rate of growth is not
as high as in urban areas. The fewer obese children in rural areas
may be due to higher physical activity levels. In rural areas, chil-
dren frequently perform strenuous tasks like household chores
and tending to domestic animals. At the same time, adults labor

Table 2 Dynamics of increasing disparities in childhood obesity rates

between urban and rural areas (per 10,000 children aged 5 to 14 years)

2020
58.1

2021
123.2

Table 3 Dynamics of increasing disparities in childhood obesity rates
between genders (per 10,000 children aged 5 to 14 years)

2019 2020
6.4 23.1

2021
31.4
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Ha 10000 geteit oT 5 a0 14 ner | per 10,000 children aged 5 to 14 years

2017 2018 2019 2020 2021
—[1BOYKM | girlS s Manbunku|boys —----ee- JNvHeiiHan (AeBOYKM| girls) «------ JNuHeitHan (manbumku | boys)

Puc. 5 JuHamuka usmeHeHus Konuyecmea demeli om 5 0o 14 nem ¢
oxcupeHuem 8 PT @ 3agucumocmu om nosa 8 censckol mecmHocmu
Fig. 5 Dynamics of obesity prevalence among 5 to 14-year-old children
in rural areas of the RT, categorized by gender

AHa M3 IMHUN TPEH/OB Y AE€BOYEK U Ma/IbYMKOB B FOPOACKMX YC-
NOBMAX NOKa3asl YBEAUYEHWUE PasAUYUA MexaY NOAaMu B NATUIETHEN
nepcnekTtuee (Tabn. 5).

[Nanee 6bIN10 NPOBEAEHO CPABHEHME YNC/IA CEbCKUX M rOPOs-
CKUX AEBOYEK C OMMPEHMEM M YMCNA CENbCKMX M TOPOACKUX MabUi-
KOB C OXMpeHuem (Tabn. 6).

Kak BuaHO 13 Tabn. 6, pasnnume B AMHaAMUKE OXUPEHNA MEXIY
TOPOACKMMM U CEbCKUMM [EBOYKAMM OYeHb BEAWKO W MPOA0IKaET
YBE/MYMBATLCA U3 FOAA B rOA, B TO BPEMA KaK AMHAMMKA PasHMLpI
UMCNa FOPOACKMX M CENbCKUX MaJIbUMKOB C OXMUPEHMEM MUMEET HEOS-
HOPOAHYIO AVHAMMKY, HO, TEM He MeHee, HabaloaaeTcs TeHAEHUMA K
YBE/IMYEHMIO.

MonyyeHHble pPesynbTaThl ABNAIOTCA OTPAXKEHMEM WU3MEHEHMA
06pasa KM3HWM MONOAOr0 MOKONEHUA B TafKMKMUCTaHE, 0COBEHHO B
KPYMHbIX ropoAax, Takux Kak Jywanbe u Xyaxang, (ueHTp Corguitckoit
o6nactut). IMeHHO B 3TVX ropofax paHblue BCEro NosBMANCH COTOBblE
CETU W CETU MHTepHET. MoABAEHNE HOBbIX TEXHO/IOMMIA, CBA3AHHbIX C
BMPTYasIbHOM PeasibHOCTbIO, MOJIHOCTBIO MOMEHANO MOBEAEHYECKME
peakumu geteit. LoCTyNHOCTb KPYIIOCYTOUHbIX KabesibHbIX U CyTHU-
KoBbIX TB KaHaf0B, a elé Xyx)e — CTPUMUHIOBbIX KaHaN0B, a TaKKe

Tabauya 4 [JuHamMuKa ysenudeHus pasauduli Konuyecmesa mexody
0e80YKAMU U MAsTbYUKAMU C OXCUPEHUEM 8 CerbCKol mecmHocmu
(0aHHbIe Ha 10000 demeli e so3pacme om 5 0o 14 nem)

A 2.0 5.2 2.5 9.7

Tabauya 5 /JuHamMuKa ysenu4eHus paznuyuli Konudecmesa mexody 0esoukamu

U MAAIbYUKaMU C oxcupeHuem 8 20podckoll cpede
(0aHHbIe Ha 10000 demeli e so3pacme om 5 do 14 nem)

A 10.5 21.7

Tabauya 6 /JuHaMUKa ysenu4eHus pazauyuli konudyecmsa demeli ¢
oMcupeHuem mexcdy 20p000M U Ces10M 8 3a8UCUMOCMU OM NoAd
(0aHHbIe Ha 10000 demeli e so3pacme om 5 do 14 nem)

A (aeBouKM)

A (girls) 34.7 50.4
A (ManbymKm)
Aboys) 26.2 235
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219,7

116,1

2021

Puc. 6 [luHamuKa usmeHeHuUsA Konuyecmsa demeli om 5 0o 14 nem ¢
oxcupeHuem 8 PT 8 3a8UCUMOCMU OM NOAA 8 20POOCKUX YCAOBUAX
Fig. 6 Dynamics of obesity prevalence among 5 to 14-year-old children
in urban areas of the RT, categorized by gender

in the fields to cultivate crops and tend to livestock. In contrast,
urban children have limited physical activity. This limitation may
be one of the reasons why the difference in the number of obese
children between rural and urban areas is increasing at different
rates, as shown in Table 2.

Further analysis was conducted based on the gender of the
children to determine their level of physical activity (Fig. 4).

According to the statistical analysis, there are only minor
differences in the dynamics of changes in obesity by gender. For
girls, the correlation coefficient is 82.9 with a 95% Cl of [17.7;
103.9]. For boys, it is 56.1 with a 95% Cl of [19.3; 74.9]. The prev-
alence of obese girls aged 5 to 14 was insignificant in 2017, 2018,
and 2019. However, by 2020 and 2021, the prevalence of obese
girls over boys is sharply increasing, as shown in Table 3.

The research results suggest that boys can potentially make
up for their obesity by being more physically active, especially in
urban settings. To investigate further, we examined the trends of
obesity rates in boys and girls separately in rural and urban ar-
eas. The graphs depicting the increase in obesity rates showed
similar results for both genders in rural areas (correlation coeffi-

Table 4 Dynamics of increasing disparities in childhood
obesity rates between genders in rural areas
(per 10,000 children aged 5 to 14 years)
2021
1.5

Table 5 Dynamics of increasing disparities in childhood obesity

rates between genders in urban areas

(per 10,000 children aged 5 to 14 years)
2020 2021
51.0 103.6

2019
26.6

Table 6 Dynamics of increasing disparities in the prevalence of obesity
among children in urban and rural areas based on gender
(data per 10,000 children aged 5 to 14 years)

2021
50.0 71.2 157.5
20.9 29.9 52.4

Nuneiinas (Manbuunku | boys)
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NoBCEMeCTHas PacnpPOCTPAHEHHOCTb MEePCOHaNbHbBIX KOMMbIOTEPOB,
UrPOBbIX MPUCTABOK, NIAHLIETOB U CMAPTGOHOB NPUBENO K TOMY, YTO
ety 6onblue BpemMeHW MPOBOAAT B OHMAMH NPOCTPAHCTBE, 3ame-
HAA OU3MYECKYH0 aKTMBHOCTb Ha BMPTyasbHyo. [laske B LWIKONAX, Ha
nepemeHax v Ha 3aHATUAX No GU3NYECKOK KynbType, HabnoaaeTca
CHWXKEHME $U3MYECKOM aKTUBHOCTM LUKOIbHUKOB. Mpy 3TOM AaHHas
TeHAeHUMA Habaogaetca no sBcemy mupy. 3apybeskHble aBTopbl Bbl-
[LeNA0T, YTO TaKOW MaNONOABUMKHbIN 06Pa3 KMU3HU ABNAETCA OAHUM
13 HaKTOPOB AETCKOro OXMpeHus [6-9].

TaKKe HemMasI0BaXKHbIM acreKTOM OXMPEHMUA Y AeTel, 0cobeH-
HO B ropoAe, CTaHOBMUTCA M3MEHeHMe MULLEBOro NOoBeAEHWA B Buae
ynotpebneHua dactdyna. JaHHaa NULA KaK NPaBWUIO BbICOKOKANO-
puiiHas, ¢ 6ONbLIMM KOIMYECTBOM HAChILLEHHbIX XXMPOB, HO MPX 3TOM
He COAEPKUT NUTATeNbHbIX BelecTs. bonee Toro, nossneHne 6onb-
Wworo pasHoobpasus, 0cobeHHO ra3sMpPOBAHHbBIX HANWUTKOB C 60onb-
LWMM COLEPMKaHMEM CaxapoB M HATPUA TaKKe ABNAETCA AO0CTAaTOYHO
3HAYMMOM NPUUMHOW OKMPEHUA HE TONLKO Y AETEl, HO U Y B3POC/bIX
[10, 11]. Bonbluyto PoNb B U3MEHEHWW NULLEBOTO NOBEAEHUA UTPAEeT
arpeccuBHasn peknama. Bo Bcém mupe, rae ectb TenesuaeHue, Bce ¢
Masia A0 Be/MKa 3HAKOT CamMble 3HAMEHMUTbIE HAMUTKKU, U Camble 3Ha-
MeHUTble 3aKycouHble ¢pacTdyaa [12, 13]. U BCE 3TO AOCTATOYHO LIN-
POKO NPeACTaB/AEHO B Hallleil CTpaHe.

Hawe uccnesoBaHMe NoKasano, YTo B FOPOACKMX YCI0BUAX YUC-
JI0 [IeBOYEK C OXMpeHMeM npeobnafaeT Haf YMC/IOM MasbyMKOB.
AHanu3 nUTepaTypbl NOKa3asl, YTo aBTOPbI CBA3bIBAIOT AaHHbIN GaKT C
Tem, YTO AeBOYKM BO/blUe BPeMEeHM NPOBOAAT B LOMALUHMUX YCI0BU-
X, 60/blIe B CMAAYEM NONOKEHUM, B TO BPEMA Kak Ma/buuKM bonee
CK/IOHHbI K aKTUBHOMY BPEMANPEenpPOoBOXAEHMIO. TaKKe HeKoTopble
aBTOPbl OTMEYALOT, YTO AEBOYKM B TOPOACKMX YCIOBUAX UCMbITbIBAOT
60/1bLUNI CTPECC, U B CUAY CBOEM SMOLMOHAbHOCT MOTYT «3aeaaTb
cTpecc» [14-17].

OrpaHunyeHua uccnegosaHusa. [aHHas paboTa BbiNosHeHa B
paMKax UCCNeA0BaHWUA MULLEBbIX MPEAMOYTEHUIA, NMO3ITOMY BO3PACT
ZeTel 6bln orpaHuyeH 5-14 rofamu, YToBObl UCKAOUYUTL BAUSHWE APY-
rMx GpakTopoB. HMXKHAA BO3pacTHas rpaHuua bbina onpeaeneHa Bos-
MOYXHOCTbIO MPUHATUA CaMOCTOATENbHOMO PeleHus Bbibopa MuLLm
Y 5-neTHux AeTei. ITo CBA3AHO C MX COLMaM3aLmeit, YTo NpUBOAUT
K CHUMKEHUIO POAMTENLCKOM OMeKW. BepxHel BO3PaCTHOW rpaHuLen
6bln onpenenéH 14-neTHuii BO3pacT, BBMAY nybepTaTHOro nepuoaa,
nocne KOTOPOro, BCAEACTBUME FOPMOHANbHBIX U3MEHEHMIA, NPONCXO-
[AT 3HauMUTEbHbIE BECOPOCTOBbLIE M3MeHeHUA. Kpome Toro, creayet
OTMETUTD, YTO CYLLECTBYET BO3MOMHOCTb OLIMOKM B BbIABIEHWUMN OXKK-
PEHMA, TaK KaK aBTOPbl He KOHTPONMPOBaAM MPOLLECC BbiCTaBAEHUA
AmarHosa cneupanuctamu JIMY pecnybanku.

3AKNIOYEHUE

Takum 06pasom, aHanU3 3NUAEMMONOTUYECKMX AaHHBIX MO
OXMpeHuto y aeTel oT 5 1o 14 net B PT nokasan, uto:

e B PT MAET NOCTOAHHOE YBE/IMYEHUE YUCA AETEN C OXKMpe-
Huem.

*  Yaue BCEro A€TU C OXKMPEHMEM BbINM BbIABNEHBI B CTONV-
ue, ropoge AywaHb6e, 1 B Coramitckoit obnactu.

e Hanbonbluee YnCI0 AeTEN C OXKUPEHUEM NPOXKMBAET B rO-
poae.

e O¥MpeHMEM B FOPOACKMX YCNOBMAX Yalle CTPadatoT Ae-
BOYKM.

cient R=44.5; 95% Cl=[12.6; 63.4] for rural girls and R=46.8; 95%
Cl=[14.2; 60.7] for rural boys), indicating no significant difference
in the number of obese boys and girls in rural areas. The absence
of considerable disparities could be attributed to similar physical
activity and nutrition levels in these areas, as indicated in Table 4.

In urban areas, there is a higher percentage of obese girls
compared to boys, as shown in Fig. 6. The range for urban girls is
R=166.1, with a 95% ClI of [27.9; 193.7], while for urban boys, the
range is R=73.0, with a 95% Cl of [31.2; 105.0].

Table 5 indicates an increase in gender differences in urban
areas over five years.

Table 6 shows a comparison between the number of rural
and urban boys and girls with obesity.

The data presented in Table 6 indicates a significant differ-
ence in obesity rates between urban and rural girls. This disparity
has consistently grown over the years. Conversely, the difference
between urban and rural boys with obesity has varied, but there
is an overall upward trend.

These findings reflect the changing lifestyles of the younger
generation in the RT, particularly in major cities like Dushanbe and
Khujand, the capital of Tajikistan's Sughd region. The introduction
of cellular and internet networks in these cities has drastically
altered children's behavior. The availability of 24-hour cable and
satellite TV channels, streaming services, personal computers,
game consoles, tablets, and smartphones has shifted emphasis
from physical to virtual activities. This trend is also observed in
schools where physical activity among students has reduced even
during breaks and physical education classes. This sedentary life-
style has been recognized globally as one of the leading causes of
childhood obesity [6-9].

An important factor contributing to childhood obesity, par-
ticularly in urban areas, is a shift in eating habits toward con-
suming fast food. These types of food are often high in calories,
saturated fat, and low in essential nutrients. In addition, the avail-
ability of a wide range of carbonated beverages containing high
levels of sugar and sodium is also a significant contributor to obe-
sity, affecting not just children but also adults [10, 11]. Television
advertising heavily influences eating habits worldwide, promot-
ing popular drinks and fast food chains [12, 13]. Furthermore, this
is prevalent in various areas throughout the nation.

Our research showed that in urban areas, the number of
obese girls exceeds that of boys. An analysis of the literature re-
veals that authors attribute this to girls spending more time at
home while boys are more prone to active pastimes. Some re-
searchers have observed that girls living in urban areas tend to
experience higher levels of stress. This chronic stress often leads
to compulsive eating behaviors, causing girls to eat even when
they are already full [14-17].

Limitations of the study. The work was conducted as a part
of a study on food preferences, which is why the age of the chil-
dren was limited to 5-14 years. The study population age range
was selected to eliminate the influence of other factors. The low-
er age limit of 5 years was chosen because children of this age
can make independent decisions about what they want to eat
due to their socialization, which decreases parental care. The up-
per age limit of 14 years was set because of the puberty period,
after which significant changes in weight and height occur due to
hormonal changes. It should be noted that there is a possibility
of error in identifying obesity since the authors did not control
the diagnosis process by specialists from healthcare institutions
of the RT.
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CONCLUSION

An analysis of epidemiological data on childhood obesity in

the RT has revealed the following findings:

e  QObese children are most frequently identified in the
capital city of Dushanbe and the Sughd region.
e The highest number of obese children is found in urban

areas.
. The number of obese children in the RT is consistently e In urban areas, girls are more likely to suffer from obe-
Increasing. sity.
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DOAKTOPBI PUCKA CITOHTAHHBIX ITPE2XKAEBPEMEHHBIX PO40OB

®.P. MIIIAH-XOAXAEBA!, M.A. PACY/A0OBA'?

1 Axyrmepcxmit otaea, TagKUKCKHIT HAyTHO-MCCACAOBATEABCKITI HECTUTYT aKyIIepcTsa, TMHEKOAOTIN 1 repuHaroorim, Aymarbe, Pecrrybanka Taxuku-
cTaH

2 Corauiicknit 061acTHOI pOANABHEIN A0M, XyaxaHa, Pecriybanka Taaxukucran

B cTaTbe npeacTaBieH 0630p AaHHbIX IMTePaTypbl, MOCBALLEHHDBIX GAaKTOPaM PUCKa CMOHTAHHbIX MPeXAeBpeMeHHbIX pogos (MP). Mowvck nutepatyp-
HbIX MICTOYHMKOB NpoBeaéH B pecypcax PubMed, Scopus, Web of Science, eLibrary, Cyberleninka 3a nocneatue 10 net. Mouck nposoanacs no K-
4eBbIM C/IOBaM: MPEXAEBPEMEHHbIE POAbI, SMUAEMMUONOMUA, NepUHaTasbHble UCXOoAbl, GaKTOpPbl pUCKa, NPorHosvposaHue. MNP ABNAIOTCA MUPOBOW
npo61emoii COBPeMEHHOTO aKyLIepCTBa, B CBA3M € 60bLIKM Pa3Maxom NoKa3aTesA X PacnpoCTPaHEHHOCTU B Pa3HbIX CTPaHaX, 3HAYUTEIbHbIM BKa-
[lOM B 4acToOTy nepuHaTanbHoi 33601eBaeMOCTU 1 CMEPTHOCTU, OTCYTCTBUEM AMHAMMUKM CHUNKEHUA YacToTbl MNP B nociesHMe rofbl Aaxe B PasBUTbIX
CTpaHax. HecmoTps Ha OrpoMHble JOCTUNKEeHUs MO BeAeHwio NP, opraHuW3aLmMmy NoOMOLLM MaTepPAM U HELOHOLWEHHbIM HOBOPOKAEHHbBIM, TEHAEHLMM
K CHUXXEHMIo YacToTbl P He oTMeyeHo. MosTomy m3yyeHne GpakTopoB pucka MNP umeeT bonblioe 3HaYEHNE ANA BblAENEHNA BepeMEHHDIX KeHLLVH
B rpynnbl ¢ GakTopammu pucka U NPorHo3npoBaHus BepoaTHOCTM NP npu HacToAwel BepeMeHHOCTH, YTO PacLUMPUT CBOEBPEMEHHOE NpoBeaeHUe
NPOPUNAKTUYECKUX MEPONPUATUIA.

KntoueBble cnoBa: npexdespemeHHblie poodbl, Yacmoma, hakmopbl pUCKa, MPo2HO3UPOBaHUE.

Ona ymTuposaHua: NwaH-Xogwaesa ®P, Pacynosa M.A. daKTopbl pUcKa CMOHTaHHbIX NPeXAeBPeMeHHbIX POA0B. BecmHuk AsuyeHHsl. 2024;26(2):262-71.
https://doi.org/10.25005/2074-0581-2024-26-2-262-271

RISK FACTORS FOR SPONTANEOUS PRETERM BIRTH

FR.ISHAN-KHODZHAEVA!, M.A. RASULOVA'?

1 Obstetric Department, Tajik Research Institute of Obstetrics, Gynecology and Perinatology, Dushanbe, Republic of Tajikistan
2 Sughd Regional Maternity Hospital, Khujand, Republic of Tajikistan

The article reviews the literature on spontaneous preterm birth (PB) risk factors. The search for literature sources was conducted in the electronic
databases Medline (PubMed), Scopus, Web of Science, elibrary, and CyberLeninka for the last ten years using keywords such as preterm birth,
epidemiology, perinatal outcomes, risk factors, and prognosis. PBs are a significant issue in modern obstetrics due to their widespread prevalence,
contribution to perinatal morbidity and mortality, and the lack of reduction in their incidence in recent years, even in developed countries. Despite
advancements in managing PB and care for mothers and premature newborns, there has been no decrease in the frequency of PBs. Therefore,
studying risk factors for PBs is crucial for identifying pregnant women at risk and predicting the likelihood of PB during pregnancy, enabling the timely
implementation of preventive measures.

Keywords: Premature birth, frequency, risk factors, prediction.

For citation: Ishan-Khodzhaeva FR, Rasulova MA. Faktory riska spontannykh prezhdevremennykh rodov [Risk factors for spontaneous preterm birth]. Vestnik
Avitsenny [Avicenna Bulletin]. 2024;26(2):262-71. https://doi.org/10.25005/2074-0581-2024-26-2-262-71

PB remains a global problem in modern obstetrics. This is
mainly due to their varying prevalence in different countries
worldwide. The highest prevalence of PB is observed in countries
with a low socioeconomic level of development, while the lowest
is seen in developed countries. Depending on the gestational age
at which the preterm births occur, they are classified as extreme
PB (22-27*¢ weeks of pregnancy), early PB (28-31*® weeks of preg-
nancy), moderate PB (32-33*¢ weeks of pregnancy), and late PB
(34-36"° weeks)™.

MP ocratotca mobanbHOM NpPo6nemoit COBPEMEHHOro aKy-
wepcTBa. pexae Bcero, 3T0 CBA3AHO C LWMPOKUM AManasoHOM
pacnpoCTPaHEHHOCTU WX B PasHbIX CTpaHax mupa. Haubonbluas
pacnpocTpaHéHHOCTb [P oTmeyeHa B CTpaHaXx C HU3KUM COLMANbHO-3-
KOHOMWYECKUM YPOBHEM Pa3BUTUS, HAWMEHbLLAsA — B Pa3BUTbIX CTPa-
Hax. B 3aBUCMMOCTM OT CPOKa recTaliu, Npu KoTopom npousoLnu MP,
BbIAENAIOT 3KCTPeManbHO paHHue NP (22-27* Hepenb 6epemeHHO-
ctu), paHHue MNP (28-31*° Hepenb 6epemeHnHocTy), MNP (32-33* Hepenb
6epemeHHocTH), no3aHue MNP (34-36 Hegenb bepemMeHHOCTH) .

1 [pexdespemeHHble podsl (KnuHu4eckue pekomeHdayuu) 2020. 43 c. 1 Premature birth (clinical guidelines) 2020. 43 p. Available from: http://
Pexcum docmyna: http://niiomm.ru/attachments/article/265 niiomm.ru/attachments/article/265
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AKTya/IbHbIMM BUAATCA UCCNEA0BAHMA NO PACcNpPOCTPaHEHHOCTU
MNP B 3aBMCMMOCTM OT CPOKA recTalmm U KAMHUYECKOW cuTyaumum (ca-
MOMpPoun3BosibHble NP MM HeobXoAMMOCTb AOCPOYHOIO Pogopaspe-
LUEeHNA) B COBPEMEHHbIX ycnoBuaAx TamxmkmcTaHa [1, 2].

B 2020 r. pona mnafeHueB, POAMBLLUMXCA HELOHOLUIEHHbIMM,
BapbupoBana B AvanasoHe ot 4% [0 16% B 3aBMCMMOCTM OT CTPaHbI.
BonbwunHcto MP npuxoanTca Ha cTpaHbl A3uu, a Takxke APpuKK, K
tory ot Caxapbl, HO B LIeJIOM aHHas Npobsema MMeeT NOUCTUHE 1o-
6anbHbIN xapakTep [3]. Hanpumep, yactoTa MNP B ddmonum cocTaBaseT
10,9% [4].

06wuit nokaszatenb MNP B CKaHAMHABCKMX CTPaHaX COCTaBWUA
5,3% ¢ HebonbLUIMMU pa3inunaAMK Mexay cTpaHamu (4,9%-6,2%). Ca-
MblI HU3KMI NoKasaTenb MNP yctaHoBneH B Hopeernmn 1 camblii Bbico-
Kuit — B OuHnaHamm [5]. B Hayane XXI Beka nokasatenb MNP B AHmUK
coctasun 7,8%, Bo ®paHummn —7,2%, B lepmanunm — 9-10%, 8 BeHrpum
—10% [6]. Cambli1 HU3KMIA NOKa3aTeNb NPeXxAeBPEMEHHbIX POAOB Cpe-
[V BCEX CTPAH MMpa 0TMeveH B LLiBeumnn n coctasnn 5,7% [7]. YposeHb
MP 8 CLUA BbIpoc naTbii rog nogpsag, Ao 10,2% s 2019 rogy [8].

Bo Bcém mupe ¢ 2010 no 2020 rog npumepHo 15% Bcex P
NpoM3oLWM Ha cpoke MeHee 32 Hefenb bepemeHHoCTU. KpaiiHe NP,
onpesensemble Kak poOxAeHWNe 40 CPOKa recTaumm 28 Hefenb, Cnyya-
FOTCA NPUMEPHO OT ABYX A0 NATU U3 Kaxapix 1000 6epemeHHOCTEN U
He3HauMTe/IbHO Pa3/NYaALOTCA B 3aBUCMMOCTH OT cTpaHbl [9, 10].

CoumanbHasa 3HauumocTb [P 0bycnoBneHa He TONbKO OTHOCU-
TEeNIbHO BbICOKOW YaCTOTOM MX B HEKOTOPbIX CTPAHaX, HO U POCTOM He-
61aronpUATHbIX NepPUHaTa/IbHbIX MCXOA0B NapasneNbHO POCTy YacTo-
Tbl MP. B CTPyKType NpUYMH NepuHaTaNbHON CMEPTHOCTM NaToNorvus,
00yc/10BNEHHAA HE3PENOCTbIO HOBOPOXKAEHHDIX, 3aHUMAET BeayLuue
nosuumn. Cama no cebe HeJOHOWEHHOCTb — 3TO He AMarHos. OaHa-
KO, NOCNeACTBUA HEAOHOLEHHOCTH U [P 06ycnaBAnBatoT CepbEsHyto
3260/1€BaeMOCTb HelOHOLIEHHbIX HOBOPOXKAEHHbIX M ABAAIOTCA NPU-
UMHOI 6ONBLLIOTO KOAMYECTBA NepUHaTabHbIX CMepTeit. 2/3 cnyyaes
nepuHaTasbHOM CMEPTHOCTU, 3aPErucTPMPOBAHHON B HEOHATA/IbHbIN
nepuoza, NPOUCXOAUT Y HEAOHOLUEHHbIX HOBOPOXAEHHbLIX. MnaseH-
yeckan cmepTHocTb nocie MP 3apernctpuposaHa noytn B 40% cayya-
eB. B 6onee nosgHem nepuoae Kaxabli BTOpoi pebEHOK, poanBLLNI-
CA NPEeXAeBPEMEHHO, YMUPAET OT HEBPOJIOTMYECKMX MOCNEACTBUIA
[11-13].

PacnpocTpaHEHHOCTb, BKNAA B MEPUHATa/lbHY0 CMEPTHOCTb U
3abonesaemocTb [P, 3HauMTeNbHble PUHAHCOBbIE 3aTPATbI HA BbIXaXKM-
BaHME HeOHOLLEHHbIX HOBOPOMXKAEHHBIX ONPeaenstoT aKTya/lbHOCTb
NMPOAO/IKEHUA HAYYHbIX UCCNEeLOBAHMI B 061acTu npobnembi MP.

HecmoTpa Ha orpomHble JOCTUMXKeHMA no BeaeHuto NP, opra-
HM3aLMM NOMOLLM MATEPAM W HELOHOLEHHbIM HOBOPOXKAEHHbLIM,
TEHAEHUMM K CHUMKeHMIo YacToTbl P He oTmeyeHo. MpumeHeHne To-
KONIMTUKOB, BHeAPEHHOe AnAa neyenna MNP, He nameHwno mnx yacrory. B
HEKOTOPbIX CTPaHaX, B TOM YMC/IE U PA3BUTbIX, OTMEYAETCA TEHAEHLMA K
pocty yacToTbl MP. Mo3Tomy M3yyeHue GpakTopos pucka MNP nmeet 6o/b-
LLOe 3HaYeHVe 4NA BblaeNeHUs bepeMeHHbIX KEHLLMH B rpynmbl ¢ Gpak-
TOpPaMM pPUCKa M MPOrHO3MPOBAHMA BO3MOXKHOCTM MNP npu HacToALLen
6epemeHHOCTU. TakoM Noaxon A3ET BO3MOMKHOCTb HAaCTOPOXKEHHOrO
BeAeHNs BEPEMEHHOCTM Y XKEHLLMH C BbICOKMM puckom MNP 1 ceoespe-
MEHHOe NpoBeaeHUe NPOPUNAKTUHECKMX MepPOnpuUaTUil [7, 14].

Mbl cuntaem, 4to dGakTopbl pucka MP MMEET CMbICA LeNUTb Ha
COLMabHbIE U MEAMLMHCKME, YTO NMO3BONNUT ONpPeSEeIUTb Hanpase-
HWA BMELATENbCTB C LIeIbI0 CHUMKEHMA YacToTbl MNP nyTém nporHosu-
POBaHMA 1 Pa3paboTKM NOAXOA0B, YCTPAHAIOLLMX UX BAUAHKE.

B pabore Salazar EG et al (2023) nokasaHo, 4To pusnyeckoe 3a0-
POBbE, MCUXMYECKOE 3L10POBbE, 3/10yNOTPEebNEHNE NCUXOAKTUBHBIMU
BELLEeCTBaMM, a TaKKe YpOBEHb OOLLECTBEHHOrO 34pPaBOOXPaHEHUs
accoumnmpoBasnca ¢ yactotoit MP. ABTOpbI YCTaHOBU/IU, YTO COCTOSHME
dU3NYECKOro 340pP0BbA, COLMANLbHO-IKOHOMMYECKME TMOKa3aTenu

The research on the prevalence of PB depending on gesta-
tional age and clinical situation (spontaneous preterm birth or
planned premature labor) in modern Tajikistan is highly relevant
[1, 2].

In 2020, the proportion of preterm babies varied from 4%
to 16%, depending on the country. Most PBs occur in countries in
Asia, as well as Africa and sub-Saharan Africa, but in general, this
problem is truly global [3]. For example, the incidence of PB in
Ethiopia is 10.9% [4].

The PB rate in the Nordic countries was 5.3%, with slight
variations between countries (4.9%-6.2%). The lowest PB rate
was in Norway, and the highest was in Finland [5]. In the early
21st century, the preterm birth rate in England, France, Germany,
and Hungary was 7.8%, 7.2%, 9-10%, and 10% respectively [6].
The lowest rate of PB worldwide was in Sweden, at 5.7% [7]. The
PB rate in the US increased for the fifth consecutive year to 10.2%
in 2019 [8].

From 2010 to 2020, around 15% of all PBs globally occurred
in pregnancies of less than 32 weeks gestation. Extremely PBs,
happening before 28 weeks gestation, account for about two
to five out of every 1000 pregnancies and vary slightly between
countries [9, 10].

The social significance of PB stems not only from the rel-
atively high frequency in some countries but also from the in-
crease in adverse perinatal outcomes that parallels the increase
in the frequency of PB. Immaturity-related issues in newborns are
a leading cause of perinatal mortality. Prematurity itself is not a
diagnosis, but the sequelae of PB are linked to severe morbidi-
ty and high rates of perinatal mortality. Two-thirds of perinatal
deaths during the neonatal period occur in premature newborns.
Nearly 40% of PBs result in infant mortality. Furthermore, every
second child born prematurely later dies from neurological con-
sequences [11-13].

The prevalence of PB and its contribution to perinatal mor-
tality and morbidity, along with significant financial costs for car-
ing for premature newborns, highlight the importance of continu-
ing scientific research in this field.

Despite significant advancements in the management of PB
and the improved care for mothers and premature newborns,
there has been no observable reduction in the frequency of PB.
The introduction of tocolytics for treating PB has not affected
their frequency. Moreover, in some countries, there is an indica-
tion of an increasing PB trend. Therefore, studying the risk factors
for PB is crucial in identifying pregnant women with risk factors
and predicting the possibility of PB during pregnancy. This ap-
proach allows the monitoring of high-risk pregnancies and the
timely implementation of preventive measures [7, 14].

We propose dividing the risk factors for PB into social and
medical categories to understand better how to reduce PB fre-
guency. By doing so, we can predict and develop interventions to
mitigate their impact.

Salazar EG et al (2023) found that physical health, mental
health, substance abuse, and public health status were linked to
the incidence of PB. The authors also discovered that physical
health and socioeconomic indicators were associated with early
PB, while physical health, mental health, and substance abuse
were associated with late-onset PB [15].

Numerous studies have explored race as a risk factor for
PB. In the US, there are significant statistical differences in PB be-
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6bINK CBA3AHbI C KCTPEMaNbHO paHHUMM MP. C nosgHumm MNP 6bian
accoummpoBaHbl GpU3MYECKOe 340POBbEe, MCUXMYECKOE 340pO0BbE W
310ynoTpebaeHne NCMXOAKTUBHbIMM BelecTBamu [15].

M3yyeHunto pacoBoi MPUHALNENKHOCTM B KayecTBe ¢akTopa
pucka MNP nocesAweHo 60/blIOe KOAMYECTBO UccaenoBaHuii. B CLLUA
cTatucTMKa MP y BenbiX U YEPHOKOMKMUX MKEHLIMH UMEET 3HauvMble
pasnnumna. 3T0 MOXKeT ObITb CBA3AHO C COLMaNbHbIMK (aKTOpaMM.
MpeanoxeHbl pasHble MOAENN YXO4a, NMPeciefytowme Lenb CHUXKe-
HMA PACcoBbIX PassiMuniA. Posib MoZenel rpynnoBoro yXoaa B CHUMXe-
HMM PACcOBbIX PA3/IMUMIA N KOPOTKOTO MHTEPrEHETUYECKOIO MHTEPBANA
B MCxofax poaos TpebyeT ganvHelwero nsyveHnsa. CBoeBpeMeHHoe
MPOrHO3MpPOBaHME M Hayano NedebHbIX MeponpuATMiA no3BonseT
obecneynTtb NPodUNAKTUKY MHOTMX nocneacTauit MNP [16-19].

B nccneposaHnm aBTopos 13 CLUA 6b110 npoBeaeHO cpaBHEHME
YacToTbl 1P B 3aBMCMMOCTM OT STHUYECKON NPUHALNEKHOCTU U pachl.
Habnopanacb 3HaunTeNbHAA HEOAHOPOAHOCTb mMoKasatene [P
cpesyn MaTePUHCKMX PAcoBbIX M 3THUYECKMX rpynmn, 0cObeHHO cpeau
a3MaTCKUX U IATMHOaMepPUKaHCKUX nogrpynn. OKasanoch, 4to obLwuit
yposeHb [P cpean fe3arperMpoBaHHbIX Noarpynn 6bin HUXe y 06-
CnefoBaHHbIX 1L, He pogusLumnxca B CLLA, no cpaBHeHWMIO € iMuamu,
poamswmmuca 8 CLLA [20].

OpHum 13 dakTopoB pucka MP 1 BbiCOKOM 3aboneBaemocTy B
HeoHaTa bHbI Nepuog, ABASIOTCA HEONAroNPUATHLIE YCNOBMUA XKNU/bs
WK OTCYTCTBME NOCTOAHHOIO XWUNbA. JLoNoAHEHWEM K faHHOMY daK-
TOPY PUCKa ONpesenéH TakKe Heya0BNETBOPUTE/IbHBIN YXOZ B aHTe-
HaTanbHOM nepuoge [21].

Wccneposatenamm 3 Kntas npoBefeHO MHTEPECHOE UCCAeno-
BaHME MO PAcNpPOCTPAHEHHOCTU U OLEHKe TakMX $aKTopoB pucka [P,
KaK Ncuxonormyeckoe, GUsnYECKoe 1 ceKcyasibHoe Hacunme. M3 atux
couManbHbIX GakTopoB Haubosee PacNpPOCTPAHEHHBIM OKa3asochb
NCMXoN0rMyeckoe Hacuame (Kaxpaa 3-a KeHwwHa). B 7% cnydaes
MP BbIfABNEHO PM3Myeckoe Hacunume, B 2,3% — CeKCyanbHOe Hacuaue.
Mccneposateny yCcTaHOBWAM, YTO MCUXONIOTMYECKOE Hacuane B CO-
YeTaHUM ¢ GU3NYECKMM MW CEKCYaNbHbIM HAacMAMEM 3HAYUTENbHO
YBE/IMUMBAET PUCK cnoHTaHHbIX MP (OLW=2,31, 95% AW 1,12-4,74).
CeKcyanbHOe Hacuve BO Bpemsa GepeMeHHOCTM WM NpeHaTanbHas
Zenpeccus BblIM B 3HAUUTENBHOW CTEMeHW CBA3aHbl C Hebnaronpu-
ATHBIMK UCXOA4AMM POAOB NOC/E MOMPaBKM HA COLMANbHO-AEMOrpa-
dvryeckre 1 noseseHYecKkue dakTopbl. Pe3ynbTaTbl MOKA3bIBatOT, YTO
paHHee BblABMEHME 3TUX (AKTOPOB BO BPEMA [OPOLOBOro Habio-
[LEHUA MOMKET 3alLMTUTL BEPEMEHHBIX MKEHLUMH M YNYYLLUTD UCXOAbI
pozos [22, 23].

B Apyrom mccnegoBaHMM MO U3YYEHWUIO COLMANbHBIX (AKTOPOB
pucka MNP nokasaHo, Y4To pacnpoCTPaHEHHOCTb IMOLMOHANIbHOTO, Gu-
31YECKOTO U CEKCYasIbHOr0 HAaCUAMA AOCTAaTOYHO BeaunKa (ot 38,8% Ao
63,9%), He3aBUCMMO OT Toro 6biIM BepemMeHHOCTU 3annaHMpPOoBaH-
HbIMM MAW HE3aNNaHWPOBAHHbIMM, HabAOAANIUCH NIX KEHLUMHbI HA
NepBUYHOM YPOBHE aHTEHATA/IbHOTO yXo4a uau HeT. Kaxaas popma
HaCUAWA B TEYEHUE KM3HM bblia CBA3aHA C BbIKMABIWEM B aHAMHe-
3e, CMepTbio HOBOPOXKAEHHOTO. bblla YCTaHOBNEHA CBA3b HACWU/MA C
He3annaHMpoBaHHOV HGepemeHHOCTbIO M No3gHMM obpalleHuem 3a
aHTeHaTasbHbIM HabnogeHnem. CeKcyanbHoe Hacuane 6bino cea-
3aHO C OTCYTCTBMEM HabAtoAeHWA B LOPOLOBOM nepuoge. Bee Buabl
HACUNA W OTCYTCTBUA HAbAOAEHMA BO Bpems BepemMeHHOCTV UMenu
KOPPenALMOHHYH cBA3b C MNP, HU3KOW Maccol Tena HOBOPOXKAEHHO-
rO W 3KCTPEHHbIMU OMepaLuaMmM Kecapeso ceveHne. ABTOpbI caena-
/M1 BbIBOZ O HEOBXOAMMOCTH yCuneHUs NPOGUNAKTUKM HAaCUAMA KaK
NepBUYHOTO ([0 HACTynNeHUs 6epeMeHHOCTH), Tak U BTOPUYHOTO (BO
Bpems bepemeHHoCTH) [24].

MopobHble pesynbTaTbl NOAYYEHbI B UCCAEA0BaHUAX, NPOBe-
OEHHbIX B TaH3aHuW. Mccneposatenammn MOKasaHa CBA3b MeXay
HacuanMem CO CTOPOHbI MHTMMHOrO napTHépa, MNP n HM3KMM Becom
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tween white and African American women, possibly due to social
factors. Various care models have been proposed to address ra-
cial disparities, and further research is needed to understand the
role of group care models in reducing racial disparities and short-
ening interpregnancy intervals in birth outcomes. Early prediction
and initiation of treatment measures can help prevent many con-
sequences of PB [16-19].

In a study comparing the incidence of PB based on ethnic-
ity and race in the US, significant heterogeneity in PD rates was
observed among maternal racial and ethnic groups, especial-
ly among Asian and Hispanic subgroups. The overall rate of PB
among disaggregated subgroups was found to be lower in non-
US-born individuals compared to US-born individuals [20].

Unfavorable housing conditions or a lack of permanent
housing are risk factors for PB and high morbidity in the neonatal
period. Unsatisfactory care in the antenatal period is also identi-
fied [21].

A study conducted in China assessed the prevalence of risk
factors for PB, such as psychological, physical, and sexual vio-
lence. Among these social factors, the most common was psycho-
logical violence (affecting every 3rd woman). In 7% of cases of PD,
physical violence was detected, and in 2.3%, sexual violence. The
researchers found that psychological abuse combined with physi-
cal or sexual abuse significantly increased the risk of spontaneous
PB (OR=2.31, 95% Cl 1.12-4.74). Sexual abuse during pregnancy
and prenatal depression were significantly associated with ad-
verse birth outcomes after adjusting for sociodemographic and
behavioral factors. Findings suggest that early identification of
these factors during antenatal care may protect pregnant women
and improve birth outcomes [22, 23].

Another study examining social risk factors for pregnancy
loss showed that the prevalence of emotional, physical, and sex-
ual violence is relatively high (ranging from 38.8% to 63.9%), re-
gardless of whether the pregnancies were planned or unplanned,
and whether women were observed at the primary level of an-
tenatal care or not. Each form of violence during life was associ-
ated with a history of miscarriage and infant mortality. Violence
has been related to unplanned pregnancy and late presentation
for antenatal care. Sexual abuse was associated with a lack of an-
tenatal care. All types of violence and lack of supervision during
pregnancy had a correlation with birth control, low birth weight
of the newborn, and emergency cesarean section. The authors
concluded that it is necessary to strengthen the prevention of vi-
olence, both primary (before pregnancy) and secondary (during
pregnancy) [24].

Similar results were obtained in studies conducted in Tan-
zania. Researchers have shown a link between intimate partner
violence, PB, and low birth weight. They studied 1112 women,
residents of Moshi, who attended antenatal care facilities. Wom-
en were enrolled in the study until 24 weeks gestation and were
followed up at 34 weeks to determine exposure to violence
during pregnancy and postpartum to assess gestational age at
delivery and birth weight. The prevalence of emotional violence
was 22.3%, sexual — 15.4%, and physical — 6.3%. An additional in-
creased risk has been identified in women exposed to violence
with unfavorable outcomes of previous pregnancies [25].

The prevalence of PB and low birth weight births in Ghana
was 18.9% and 9.0%, respectively. Prenatal exposure to violence
has been associated with unfavorable neonatal outcomes. Com-
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npu poxaeHun. UccneposaHbl 1112 KeHWMH, )utenbHul, Moluw,
MoCeLLaBLIMX YYPEKAEHUA aHTeHATaIbHOTO yXo4a. eHLWmHbl bblav
BK/IIOYEHbI B UcCNefoBaHUe A0 24-i Hepenn bepeMeHHOCTH, Ha 34-1
Hezene ux Habnoaanm ana onpeseneHns NoABEPKEHHOCTU HACUNID
BO Bpems BepemMeHHOCTV 1 NOC/e POAOB ANA OLEHKM recTalyoOHHOIo
BO3pPAcTa Ha MOMEHT POZOB M Macchl Tena npu poxaeHuu. Pacnpo-
CTPAHEHHOCTb 3MOLMOHANBHOIrO BMAA Hacuama coctasuna 22,3%,
cekcyanbHoro — 15,4%, ¢usnueckoro — 6,3%. Onpegenéq fononHM-
TENbHbIN NOBbILLEHHbIN PUCK Y XKEHLUMH, NOABEPTHYBLUMXCA HACUINIO,
npv HebnaronpPUATHbIX UCXOZAX NPeAbIayLLIMX bepemeHHocTel [25].

PacnpocTpaHéHHocTb MP 1 pogoB ¢ HU3KOM Maccoi Tena npu
poxaeHnn B MaHe coctasmna 18,9% un 9,0% cootsetcTBeHHO. [peHa-
Ta/lbHOE BO3AeNCTBME HAacUMA BbIN0 CBA3AHO C MIOXMMU UCXO4AMMU
Y HOBOPOXAEHHbBIX. CpaBHEHME C UCXOZAMM MKEHLLUMH, KOTOpble UMme-
v BnaronpuaTHOe TedeHUe NPEHaTasIbHOro Nepuoaa My KOTopbIX He
OTMEUYEHO HaCW/NA B Mepuog, HacToswwel bepeMeHHOCTH, NoKa3ano
CHUXKeHMe B 3 pa3a YacTtoTbl [P 1 B 2 pa3a poxKAeHUA MaNoBECHbIX Ae-
Teit. CnenoBaTeNbHO, CKPUHUHT GepeMEHHbIX KEHLLMH Ha UMetoLLme-
cA GaKTbl Nt06Oro BUAA HACUUA [OMNKHbI ObITb 06A3aTENIbHOW YaCTbIO
[0p0A0BOro HabntoaeHwus [26].

YCTaHOBNEHO, YTO C/Ty4au HACWUAMA CBA3AHbI C HU3KMM 0bpa3oBa-
Te/IbHbIM YPOBHEM CYNpyros, ynoTpebneHmem ankorons. Mpodunaktu-
YEeCKMe CTpaTerMm U Mepbl AO/KHbI ObITb HaNpPaB/EHbI Ha pacLUMpeHne
NpaB ¥ BO3MOXXHOCTEN HepeMeHHbIX KEHLLMH K PeNPOAYKTUBHOW CBO-
60£e, 3MEHEHMA TPAAULIMOHHOIO 06pasa MbiuneHus [27].

B nocnegHue rofbl OTMEYAETCA POCT YMCa beXeHLEB BO BCEM
MMpe, B TOM Yncne n u3 TagKuKkucTaHa. MccnegosaHma no BAMAHMIO
[JaHHOro dakTopa Ha Yactoty [P, npoaHaAu3MpoBaHHbIe B CUCTEMa-
Tyeckom 0630pe, Nokasanu, 4to B 16 M3 19 npoaHaM3MPOBaHHbIX
MCTOYHMKOB OTMEYAETCA O NOBbILIEHUN cpeam bexeHues YacToTbl [P
M0 CPABHEHMIO C XKEHLLMHAMM, He ABAAIOWMMMUCA BexkeHLamm [28].

Takum 06pa3om, pacnpoCTPaHEHHOCTb COLMabHbIX GaKTOPOB
pvicka MNP oKa3biBaeT BAUAHME Ha UX YacTOTy. AHaIM3 InTepaTypbl No
MP nocnegHux net nokasasn, YTo BOMNPOCHI NPOrHO3MPOBAHUA U NPO-
dunaktkm MNP JOMKHBI M3y4aTbCA C MHOFOCTOPOHHUM MOAXOAOM,
BK/IFOYAIOLLMM B/IMAHWE HE TO/IbKO MEAULMHCKMX, HO U COLMAbHbIX
dakTopos pucka IMP.

WccnepoBaHne bpasuibCkuX yYEHbIX, MOCBALLEHHOE aHanu-
3y 3HAUMMOCTU MeaMUMHCKMX ¢akTopos pucka [P, ycTtaHoBWO
MHOroYMC/IEHHbIE GaAKTOPbl PUCKa CMOHTaHHbIX MP, cpean KoTopbIx
Hanbonee 3HauMMbIMK Bbinin NP B aHamHe3e, MHorono4Has bepe-
MEHHOCTb, MOPOKM Pas3BUTUA MA0LA, HEAOCTAaTOYHOCTb LUEWKM MaT-
KW, MHOrOBOZME, BAaraiuLLHble KPOBOTEYEHWUA Npu BepeMeHHOCTH,
abopT B aHamHe3e, MHOEKLMA MOYEBbIBOAALLMX NyTel [29].

MeTa-aHanus, BKYatoWwmii 39 nccnegoBaHUn, NOCBALLEHHBIX
0CODEHHOCTAM aKyLIEPCKUX UCXOA0B Y MKEHLIMH C SHLOMETPMO3OM,
MO3BONWA CAENATb 3aK/OYEHME O MOBbIWEHUM pUCKa MNP y KeHLWMH
C 3HAOMETPUO30M M3-33 OC/IONKHEHHOTO TeyeHus bepemeHHOCTU —
recTalMOHHON rMnepTeH3un, npeaknamncuu, MNP, npeanexaHuna naa-
LieHTbl, OTCNIOMKM NAALEHTbI, Kecapesa ceyeHns. MoBbIWaCa PUCK He
TONbKO HEOBXOAMMOCTM AOCPOYHOrO POAOPA3PELLEHMUSA, HO U CaMo-
npoussonbHbIx NP [30].

B nocnesHve rozbl WMPOKO M3y4yatoTcs BONPOChI 0cobeHHoCTel
TEYEHMA U UCXOL0B HEPEMEHHOCTU B 3aBUCMMOCTM OT 0bpasa Xus-
HUW. U3BECTHO, YTO HecbanaHCMPOBaHHOE NUTaHWeE U noTpebneHue B
nuLLy efpl ¢ 60NbLIMM COAEPIKAHUEM KUPOB U MasIbiM KOIMYECTBOM
KNIETYATKM MEHAET MUKPOBMOTY KMLLEYHMKA, YTO OTPANKAETCA Ha 340-
poBbe. bbino 3ameyeHo, YTo crnoHTaHHble P yawe BcTpevaroTca y
YEPHOKOMKMX EHLLMH M XKEHLLMH C oXupeHunem. MpoBeseHo nccne-
[l0BaHVe No OnpeseneHnto 3aBUCMMOCTU MeXKAY TUNOM deKanbHow
MMKPOBUOTHI, GEKANbHBIMU M NNA3MEHHbIMU MeTaboIMTaMm M YacTo-
Toi MP. MoKa3aHo, YTO CHUMKEHME anbda-pasHO0bpPa3nNA KULIEYHOM

parison with the outcomes of women who had a favorable course
of the prenatal period and who did not experience violence
during this pregnancy showed a 3-fold reduction in the frequency
of PB and a 2-fold reduction in the birth of low-birth-weight chil-
dren. Therefore, screening pregnant women for existing facts of
any violence should be a mandatory part of prenatal care [26].

It was found that low educational levels of spouses and
alcohol consumption are linked to cases of violence. Preventive
measures should focus on empowering pregnant women and
changing traditional attitudes [27].

The number of refugees worldwide, including those from
Tajikistan, has been increasing. A systematic review found that 16
out of 19 sources reported a higher incidence of pregnancy loss
among refugee women compared to non-refugee women [28].

Thus, social risk factors impact the frequency of PB. Recent
literature emphasizes the need for a comprehensive approach
considering both medical and social risk factors for PB.

A study conducted in Brazil identified various risk factors for
spontaneous PB, including a history of previous PB, multiple preg-
nancies, fetal malformations, cervical insufficiency, polyhydram-
nios, vaginal bleeding during pregnancy, spontaneous abortion,
and urinary tract infections [29].

Women with endometriosis have an increased risk of PB
due to complications during pregnancy, such as gestational hy-
pertension, preeclampsia, placenta previa, placental abruption,
and cesarean section. The risk of the need for early delivery and
spontaneous PB increased [30].

Lifestyle factors, such as diet, can influence pregnancy out-
comes. For example, an unbalanced diet high in fat and low in
fiber may change the intestinal microbiota, affecting health. It has
been observed that spontaneous PB are more common in black
and obese women. A study was conducted to determine the re-
lationship between the type of fecal microbiota, fecal and serum
metabolites, and the frequency of PB. It has been shown that re-
duced alpha diversity of the intestinal microbiota and high excre-
tion of omega-3 fatty acids in feces may become a new biomarker
to predict spontaneous PB in women on a low-fiber, high-fat diet
[31].

Bile acids play a role in metabolic and cellular processes.
Thus, it has been shown that restoration of bile acid homeostasis
through activation of the farnesoid X receptor (FXR) reduces the
incidence of PB and increases the survival rate of newborns [32].

A meta-analysis of multiple cohort and case-control studies
that examined the identification and significance of coffee con-
sumption during pregnancy as a risk factor for pregnancy loss
showed that coffee consumption does not increase the risk of
pregnancy loss but does increase the risk of small for gestational
age newborns. In a study of 397 black women, researchers used
a questionnaire to assess sexual activity during pregnancy. They
analyzed vaginal samples to measure levels of inflammatory cy-
tokines at 8-14 weeks and 24-30 weeks of pregnancy. They found
that high sexual activity during pregnancy was linked to a high-
er risk of spontaneous early pregnancy loss. Additionally, an in-
crease in IL-6, an indicator of inflammation, was observed in early
pregnancy loss cases [34].

Migraine is a common issue for women, even during preg-
nancy. Various medications are used to treat migraines during
pregnancy. An analysis of pregnant women with migraines who
were prescribed different migraine medications revealed that the
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MUKPOBMOTbI M BbICOKas IKCKPELLMA HKMUPHbIX KMCIOT OMera-3 ¢ Kasiom
MOTYT CTaTb HOBbIM HMOMApPKEPOM, NMO3BONAIOLLMM NPOrHO3UPOBATH
CMoHTaHHble MNP y ¥KeHLWWH C AUETON C HU3KUM COAEpHKaHUEM KNeT-
YaTKM 1 BbICOKMM CoflepKaHuem *Kupos [31].

YKEnuHble KUCNOTbI ABNAIOTCA perynaTopamm MHOrMX MeTabonu-
YeCKMX M KNETOYHbIX NMPOLLECCOB, YTO NOATBEPHKAAIOT Pe3ynbTaThbl UC-
CNefloBaHMA, NPY KOTOPOM MOKa3aHa CBA3b YPOBHEW KENUHbIX KUCNOT
¢ nokasatenamu [P. Tak, NOKa3aHO, YTO BOCCTaHOB/IEHNE TOMEOCTa3a
ENYHBIX KUCNOT NYTEM aKTUBALMK peLienTopa dapHe3onaa X CHUXKa-
€T yacToTy MNP 1 NOBbILIAET BbIXKMBAEMOCTb HOBOPOKAEHHDIX [32].

CornacHo meTa-aHanAu3y MHOFOYMCNEHHbIX KOTOPTHbIX MUcC/e-
[l0BaHWI 1 UCCNeA0BaHUIA «CNYYali-KOHTPOIbY, B KOTOPbIX M3y4anacb
UaeHTUGUKaLMA 1 3HaYMMOCTb noTpebnenns Kode Bo Bpemsa bepe-
MEHHOCTM B KauecTBe dakTopa pucka MNP, nokasaHo, 4to notpebnexne
Kode He yBenmumnBaeT puck NP, HO yBEIMUMBAET PUCK POXKAEHNA Ma-
JbIX AN1A FeCTALMOHHOIO CPOKa HOBOPOKAEHHDIX [33].

B uccnenoBaHmm, Lebio KOTOPOTOo Bbl10 M3ydeHUe CBA3N MEXAY
yactoTtolt MNP, ApyrMun HeGAAronpPUATHBIMM UCXOAAMM U CEKCYaIbHOM
aKTUBHOCTbIO BO BpemMs HepeMeHHOCTU MeTOL0M aHKETUPOBAHWS Bbl-
ACHEHA CTeneHb CeKCyalbHOM aKTUBHOCTU 397 UEPHOKOMKMX KEHLLVH.
NabopaTopHbiM MeTOLOM MCCNeA0BaHWUA BarMHaibHbIX 06pa3sLoB ¢
onpeseneHnem ypoBHA LIUTOKMHOB BOCNaneHuA B CPOKM 8-14 Hepenb
1 24-30 Hegenb bepemeHHOCTV YCTaHOB/IEHA PO/b YPOBHS IL-6 B ya-
ctote [MP. OKa3anocb, YTO BbICOKAA CEKCyasbHaA aKTUBHOCTb BO Bpe-
MA bepemMeHHOCTH CBA3aHa CO CMOHTaHHbIMM paHHUMK MP. Mpun 3Tom
OTMEYaNoch NoBbllweHne ypoBHA IL-6 npu paHHux NP, yTo ABNAETCA
rokasaTtenem socnaneHus [34].

MurpeHb ABAAGTCA YaCTON NPOBAEMON Y KEHLLMH, B TOM Yucne
n npu 6epemeHHoCTU. [1NA NeveHna MUrpeHn Bo Bpemsa bepemeH-
HOCTW MCMOAb3yeTcA pAf NeKapcTB. BkatoueHne B aHanu3 Bcex be-
PEMEHHbIX XEHLUMH C MUTPEHbIO, KOTOPbIM Ha3Ha4yaau pasinyHble
npenapatbl OT MUTPEHU, U NPOBEAEHHbIV aHaAW3 NOKa3anu, YTo co-
BOKYMHaA pacnpoCcTpaHEHHOCTb HEBIAaroNpPUATHBIX UCXOA0B Kacanachb
mepTBopoKAeHuit (0,4%) n camonpounsBonbHbix MP (12%). Bbin Takke
npoBesE&H MeTaaHaAM3 UCMNOIb30BAHWA TPUMTAHOB, KOTOPbIA YCTaHO-
BWJ1, YTO MPUMEHEHWE MPENapaToB He yBE/NYMBAET PUCK UCxoaa be-
PEeMEeHHOCTM No CpaBHeHUIo ¢ 0bLweit nonynaumeit [35].

Yacrora [P, B TOM Yncie B COYETaHUMU C CUHAPOMOM 3a4ePXKKM
pocTta nnoga (C3PMN), y keHwmH ¢ COVID-19 yBennumnsaeTca npum cpas-
HeHUW ¢ 0BLLEel NonynaLMein 6epeMeHHbIX JKEHLLMH, YTO ONpeaenseT
KOPOHABMPYCHYO MHBEKLMIO HaKTOPOM PUCKa HeBbIHALLMBaAHWA be-
pemeHHocTH [36-38].

3aboneBaHus, nepegasaemble NOsOBbIM NYTEM, 0CO6EHHO bak-
TepuanbHO-BUPYCHbIE acCOLMALIMK, CBA3AHbI C NOBbILEHHBIM PUCKOM
Yrpo3bl NpepbiBaHWA bepeMeHHOCTH, LOPOAOBLIM PA3PbIBOM MAOA-
HbIx 06onouek u MP. MNepuHaTanbHble Ucxoabl Npu MNP Takke onpeae-
NAeT BHYTPMyTpobHOE MHOULMpoBaHue [39, 40].

OCHOBHOM TWNOTE30M NPUYMHHO-CNeAcTBeHHOW cBAasu [P,
no-npexHemy, OCTaéTcA rMnoTesa o BocxoadAlen MHOeKLMN 13 Bna-
ranvlla B MaTKy ¥ BOCMNAaNeHWK, NPUBOAALLEM K CXBaTKaMm, pa3pbiBy
naoAHbIX obonoyek. [lokaszaHa ponb BOCMANWUTENBHOW peakLmuu op-
raHW3Ma W, B YaCTHOCTM, BO3AENCTBUA LUTOKMHOB B natoreHese [1P.
leHeTdeckmit BKNag, B MNP cocTanseT okono 25-30%. OBHapyKeHbl
reHbl, KOTopble cBA3aHbl € P M NPoJoNKNUTENBHOCTBIO HepemeHHOo-
CTW. M13BeCTHO, YTO BOCManuTe/IbHasA peakLMA OpraHn3ma HaxoauTca
TaKKe nof KoHTponem reHeTvku. CyluecTsytoline MyTaLuu reHOoB,
KOTOpble Y4acTBYIOT B MeXaHU3Max BPOXKAEHHOTO UMMYHUTETA, MO-
ryT NpuBOAUTb K [P, 4TO KOCBEHHO NOATBEP}KAAETCA X CBA3bIO C BOC-
NaAUTENbHBIMU COCTOAHMAMM, TAKUMU, HANPUMep, Kak BocnaneHue
KWLLEYHMKA U NapoaoHTo3. ccnepoBaHus no naeHTMdMKaLmMm reHos,
cnocobcTaytowmx MNP, N03BOANUT BbIAENATL FPYNMbl PUCKA MKEHLLMH C
reHHbIMM NooMKamu [5, 41-43].
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combined prevalence of adverse outcomes was 0.4% for stillbirth
and 12% for spontaneous pregnancy loss. A meta-analysis of the
use of triptans concluded that these drugs do not increase the
risk of pregnancy complications compared to the general popu-
lation [35].

The frequency of PB, including in combination with fe-
tal growth restriction (FGR) syndrome, is higher in women with
COVID-19 compared to the general population of pregnant wom-
en, suggesting that coronavirus infection is a risk factor for mis-
carriage [36-38].

Sexually transmitted diseases, particularly viral-bacterial as-
sociations, are linked to an increased risk of threatened miscar-
riage, prenatal rupture of membranes, and PB. Intrauterine infec-
tion also influences perinatal outcomes in PB [39, 40].

The leading hypothesis for the cause-and-effect relation-
ship of PB involves the theory of ascending infection from the
vagina to the uterus, leading to inflammation, contractions, and
rupture of the membranes. It has been proven that the body's
inflammatory response, particularly the effects of cytokines,
plays a significant role in the development of PB. Genetic factors
contribute to about 25-30% of PB cases. Genes associated with
PB and pregnancy duration have been identified. It is also known
that the body's inflammatory response is influenced by genetics.
Mutations in genes involved in innate immunity mechanisms can
lead to PB, as evidenced by their association with inflammatory
conditions such as inflammatory bowel disease and periodontal
disease. Research to identify genes contributing to PB will help
identify groups of women at risk due to genetic defects [5, 41-43].

Another risk factor for PB is placental insufficiency. It is es-
sential to continue research in this area, as preventing placental
insufficiency can reduce the incidence of placental incompetence
and pregnancy loss [44].

Systemic lupus erythematosus is an autoimmune disease
that mainly affects women of childbearing age, particularly those
between 15 and 55 years old. A study conducted in Japan iden-
tified systemic lupus erythematosus as a risk factor for PB, low
birth weight babies, FGR, premature rupture of membranes,
and hypertension. The analysis included 63 women with sys-
temic lupus erythematosus, and comparisons were made with
the general population of pregnant women. The relative risk for
birth control was 8.1 (95% Cl, 4.7-14.1), for low birth weight —
5.2 (1.6-16.5), for FGR — 6.5 (3.9-10.8), for premature rupture of
membranes — 5.4 (1.3-22.4), and for hypertension — 2.9 (1.4-5.9).
This study identified lupus as a risk factor for the mentioned preg-
nancy complications and their adverse effects. The pathogenesis
of adverse obstetric and perinatal outcomes in systemic lupus
erythematosus is not fully understood, but most studies indicate
the role of placental insufficiency in pregnant women with lupus.
Understanding this relationship will aid in the development of
therapeutic options and improve patient management, thereby
reducing the likelihood of adverse pregnancy outcomes in this
group of women [45, 46].

During the COVID-19 pandemic, there has been active re-
search on obstetric and perinatal outcomes in women affected by
infectious disease caused by the SARS-CoV-2 virus. Studies have
shown that the frequency of miscarriages, PB, placental insuffi-
ciency, and adverse perinatal outcomes during the acute period
of infection and the period of recovery exceeds the rates in the
general population of pregnant women. In severe and critical
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Opyrum daktopom pucka MNP ABnseTca NnaLeHTapHas HegocTa-
TOYHOCTb. B 3TOM pa3pese HeobX0AMMO NPOAONKATL UCCNEL0BAHMA,
TaK KaK NMpoQUNaKTMKa MIaLeHTapHOW HeA0CTaTOYHOCTU ABAAETCA
NOAXOA0M, CHUXAIOLLMM YaCTOTy HECOCTOATENIbHOCTU NAALEHTbI, U,
cneposatensHo, MNP [44].

CucTemMHan KpacHas BOMYaHKa — 3TO ayTOMMMYHHoe 3abonesa-
HWe, Nnopaxatollee MPEUMYLLECTBEHHO KeHLUWH AeTOPOAHOro BO3-
pacta, ocobeHHO B Bo3pacTe oT 15 o 55 net. B AnoHum 66110 npo-
BElEHO WCCNef0BaHME, KOTOPOe WAEHTUGULMPOBANO CUCTEMHYIO
KpacHyto BONYaHKy B KauyecTse daktopa pucka MNP, poxaeHus aetei
C HU3KoM Maccoli Tena, C3PM, npexAeBPeMEHHOT0 Pa3pbIBa NAOAHbIX
obonoyek, runepTeHsuun. Bcero B aHanm3 Bblin BKAKOYEHbI 63 KeH-
LLMHbI C CUCTEMHOW KpacHOW BoNYaHKoM. CpaBHeHWe NPoBOAWIOCH C
obuielt nonynaumei 6epemeHHbIX KeHLyH. OTHOCUTENbHbIV pUCK TP
coctasun 8,1 (95% AU , 4,7-14,1), HA3KOM MacChbl TeNa HOBOPOMKAEH-
HbiXx — 5,2 (1,6-16,5), C3PM - 6,5 (3,9-10,8), npexxaeBpemeHHOro
pa3pbiBa NAoAHbIX 0bonovek — 5,4 (1,3-22,4), runepteHsun — 2,9 (1,4-
5,9), uTo naeHTMOULMPOBANO BONYAHKY B KayecTBe daKTopa pucka
BbILLIEHA3BAHHbIX OCNOXHEHWUN BepemMeHHOCTM U HebnaronpuaTHbIX
eé ucxopos. MatoreHes HebMAronpPUATHbLIX AKYLUEPCKUX U NepuHa-
Ta/IbHbIX UCXOZOB A0 CUX NOP A0 KOHLIA HE U3y4yeH, HO 60/bLLIAaA YacTb
UCCNefoBaHMI [OKa3blBaeT Po/b NAALEHTAPHOW HefoCTaTOuHOCTU
NpW KpacHOM BoNYaHKe y 6epeMeHHbIX MeHLMH. MoHMMaHue 3Toi
cBA3un Byget cnocobcTBoBaTh pa3paboTke TepaneBTUUECKUX BapUaH-
TOB U Y/IyULLIEHWIO BEAEHUA NALMEHTOK, TEM CaMbIM YMEHbLUIAsA BEPO-
ATHOCTb HEGNAronpUATHBIX UCXOA0B GepemMeHHOCTU y 3TOW rpynmbl
YKeHLWWH [45, 46].

B nepuog naHgemun COVID-19 akTMBHO MPOBOAMAWCH MCCAe-
[lOBaHMA MO aKYLIEPCKUM U MepUHATaNbHbIM UCXO4AM Y MEHLLMH C
MHEKLMe 1 NocNeacTBUAMM NepeHecéHHOM MHbeKLMn. bbiio no-
Ka3aHo, YTo yacToTa BblkuAblwew v MNP, naaueHTapHOM HeJoCTaTou-
HOCTW, Heb6NAroNpPUATHbBIX NepUHaTaIbHbIX UCXOLO0B B OCTPbIN Nepuos,
MHOEKLMM M Nepuos, peKoHBaNeCLLeHLMM NpeBbILLaeT NoKasaTenu B
obLei nonynaumm 6epemeHHbIX. Mpu TAKENBIX U KPUTUUYECKUX op-
Max KOPOHaBMpPYCHOM MHdeKLMK YacToTa MNP Bo3pacTana Ao 88%, Ya-
CTOTa KecapeBa ceyeHns 1o 94% (38, 47-53].

[lokasaHHbIMM GaKTOpaMM PUCKA CMOHTaHHbIX MNP ABaAtoTCA
UYEpHOKOXaA paca, 3ab0neBaHNA NapOAOHTA, HWU3KMIA MHAEKC Mac-
cbl Tena matepu v npeabiaywwme MP. Mpy HaAnumMKM BbiLeyKa3aHHbIX
(haKTOPOB PUCKA Y MEHLUWMH KOPOTKaA [/IMHA LWeWKn mMaTku npu be-
PEMEHHOCTU (MeHee 25 MM) M BbICOKAs KOHLEHTPALMA LepBUKab-
HO-BNaranuwHoro GMOPOHEKTUHA NoAA ABAAKOTCA ABYMA NYYLLMMU
npeavktopamu MNP [54].

M3yyeHbl pakTopbl pucka MP npu KecapeBoOM CEYEHWUM U NOKa3a-
Ha cBA3b mexay MMP 1 MHOTMMM NapaMeTPamM, BK/IHOUAsA MHOTOPOXK-
[laemMocTb, Hannumne pybLa Ha MaTKe Noc/e NpeablayLero Kecapesa
CeyeHwa, AOPOA0BOE KPOBOTEYEHWNE, TMMNEPTEH3MIO, NPEeXKAEBPEMEH-
Hbli pa3pbIB NN0AHOM 060N104YKM, XOPUOHAMHUOHUT. PaspaboTka mo-
Zenen oueHKM pucka MNP ¢ xopolueit YyBCTBUTENBHOCTbLIO, cneuuduny-
HOCTbIO M TOYHOCTBIO MOTYT UMETb MOAb3Y AR KNMHULMCTOB [6].

3AKNIOYEHUE

MccnenoBaHva nNo NporHo3vMpoBaHuio U npodunaktuke MNP as-
NAeTcA Havbonee akTyanbHbIM HaMpPaBAEHWEM Hay4YHbIX UCCNenoBa-
HWiA. B nnaHe MpOrHO3MPOBAHMA MPeLCTaBAAET UHTEPEC M3yyYeHue
BIMAHUA U3MEHEHWA KAMMATa; JOCTYNHOCTU MUrpaLMKn B pas3BuTble
CTpaHbl HaceneHMA 13 Pa3BMBAIOLLIMXCA CTPaH; PacnpoCTPaHEHHOCTH
MHbEeKUMA, nepesaBaemMblX MOAOBLIM MyTEM, Ha POCT 4yacToTbl [1P.
OcTatoTca A0 KOHLA Hepell&HHbIMK BOMPOChI BO3MOXKHOCTEN Mofy-
NIMPOBaHMA BAKTOPOB PUCKA, KaK MEAULIMHCKUX, TaK U COLMANbHDIX.
B TafKMKUCTaHe faHHble HanpaBAeHUA UccaefoBaHUA He0bXoAMMO

forms of coronavirus infection, the rate of PB increased to 88%,
and the rate of cesarean section to 94% [38, 47-53].

Proven risk factors for spontaneous pregnancy loss include
black race, periodontal disease, low maternal body mass index,
and previous birth control history. In women with the above risk
factors, short cervical length during pregnancy (less than 25 mm)
and a high concentration of fetal fibronectin in cervical secretions
are the two best predictors of PB [54].

Risk factors for PB during cesarean section have been stud-
ied, and a relationship has been shown between PB and many
parameters, including multiparity, the presence of a uterine scar
from a previous cesarean section, antepartum hemorrhage, hy-
pertension, premature rupture of the membranes, and chorioam-
nionitis. Developing PB risk assessment models with good sensi-
tivity, specificity, and accuracy may benefit clinicians [6].

CONCLUSION

The most relevant area of scientific research is the predic-
tion and prevention of PB. It is crucial to study the impact of cli-
mate change, the accessibility of migration to developed coun-
tries for people from developing countries, and the prevalence of
sexually transmitted infections on the increase in the frequency
of PB. The unresolved issues include the possibility of modulat-
ing risk factors, both medical and social. In Tajikistan, research
in these areas should consider the regional characteristics of the
country, which will be necessary for reducing the frequency of PB
not only in Tajikistan but also in other countries in the Asian re-
gion with similar social, cultural, and economic status.
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OCTPbI/ PECIIMPATOPHBIV AUCTPECC-CUHAPOM Y AETEI:
ACIIEKTBI MHTEHCYBHOW TEPATIN
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5 CraBporioabckas Kpaesas KanHndeckas 60apaniia, Crapporioas, Poceniickas Peaepars

MpoBeaéH 0630p MTEPATYPHbIX AaHHbIX MO NPO6AEMATUKEe UHTEHCUBHOW TEpPanuu NeiuaTpuyYeckoro 0CTPOro PecnMpaTopHOro AUCTPECC-CUHAPOMA
(MOPAC). Mouck paHHbIX ocylecTBasncA B 6asax gaHHbIx ScienceDirect, PubMed u eLibrary ¢ ucnonb3oBaHMeMm KtoUeBbIX CIOB: KOCTPbIN pecnupa-
TOPHBIA CUHAPOMY, K AETU», KUHTEHCUBHAA TEPANUA», KUCKYCCTBEHHAA BEHTUAALMA NETKUX». KpUTepum BKKOYEHWA paboT B 0630p: HaAMuMe NOSHOMO
TEKCTa CTaTby U CTAaTUCTUYECKOTO aHan3a AaHHbIX. Kputepuem uckatoueHus paboT n3 063opa cHMTanmch pyKonmcy no BONpocam NeYeHns JaHHOro
MaToNOrMYECKOro COCTOAHUA Y B3POC/bIX MaLMeHTOB. [Joka3aHHbIX papmakonornyecknx metogos nevenns MOPAC He cylwecTByeT, paHL0MU3UPOBaH-
HbIX KIMHUYECKUX UccnesoBaHui (PKU) no npobnematvike npoBeaeHO HeA0CTaTOMHO, aITOPUTMbl MHTEHCMBHOM Tepanumn B OCHOBHOM 3KCTPaNoMpo-
BaHbl U3 PE3YNbTATOB Y B3POC/bIX. /IeYeHME JaHHOTO NaToN0MMYECKOTO COCTOAHMA GOPMUPYETCA U3 PECNMPaTOPHON NOALEPKKU, UHDY3UOHHOM Tepa-
nuK, cefaumm, HasHauyeHus rroKokopTukoctTeponaos (MKC) 1 sHTepanbHOro NuTaHMA. CTapToBOM METOLMKOW PecnupaTopHOI NOALEPIKKM ABAAETCA
HEWHBA3MBHAA BEHTUNALMA NETKMUX C NONOKMUTENbHBIM AABNEHUEM B KOHLE BblAoXa. Mpu eé HeadGeKTUBHOCTU U HAPACTaHWUM OCTPOW AbIXaTeNbHOM
HeA0CTaTOYHOCTU NpUberatoT K MHTYBaLLMK TPaXen U UCKYCCTBEHHOM BEHTUAALMM NETKMX. HasHaueHue TKC npu faHHO NaToNoMMK He MMeeT foKasa-
TenbHoii 6a3bl. HecMOTpsA Ha BbICOKYHO PacnpOCTPaHEHHOCTb U N1ETaIbHOCTb JAHHOW NAaTONOMMK Y AETEN, aNTOPUTMbI MHTEHCUBHOW Tepanuu TpebyioT
[0paboTkM Ha OCHOBaHUM NpoBesieHWs bonbluero Konnyectsa PKM B JaHHOM HanpaBAeHWU, YTo yIyULIMT KayecTBO OKasaHusa nomotuym npu MOPAC.
KntoueBble cnosa: demu, ocmpeili pecriupamopHsili ducmpecc-CUHOPOM, UHMEHCUBHASA Mepanus, UCKYCCMBeHHAs 8eHMUAAYUA NE2KUX, 2/THOKOKOp-
mukocmepoudbi.

Ona umtuposaHua: boikos OB, 06eanH AH, ®uwep BB, Bonkos EB. OcTpbIit pecnmpaTopHbIi AUCTPECC-CUHAPOM Y AETEN: aCNEKTbl UHTEHCUMBHOW Tepanuu.
BecmHuk AsuuyeHHsl. 2024;26(2):272-83. https://doi.org/10.25005/2074-0581-2024-26-2-272-283

PEDIATRIC ACUTE RESPIRATORY DISTRESS SYNDROME:
PRACTICAL ASPECTS OF INTENSIVE THERAPY

YU.V. BYKOV'? A. N. OBEDIN"?, V.V. FISHER'4, E.V. VOLKOV?'?

1 Department of Anesthesiology and Resuscitation with a Course of Additional Professorial Education, Stavropol State Medical University, Stavropol, Russian
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A literature review on the intensive care of pediatric acute respiratory distress syndrome (pARDS) was conducted. Information was collected by
searching in ScienceDirect, PubMed, and eLibrary databases. Keywords such as "acute respiratory syndrome," "children," "intensive care," and
"mechanical ventilation" were used as search terms. The review included full-text publication with statistical data analysis. Publications on the
treatment of ARDS in adult patients were excluded. There are currently no proven pharmacological treatments for pARDS, and there is a lack of
randomized clinical trials. Treatment mainly involves respiratory support, infusion therapy, sedation, administration of glucocorticoids (GCs), and
enteral nutrition. If necessary, non-invasive ventilation with positive end-expiratory pressure is performed as the initial respiratory support method. If
it is ineffective and accompanied by evidence of increasing respiratory failure, tracheal intubation and artificial ventilation are utilized. No substantial
evidence supports the use of GCs for this condition. Despite the high prevalence and mortality rates of pARDS, there is still a need to optimize intensive
care algorithms and the quality of care for this condition based on more extensive randomized clinical trials.

Keywords: Children, acute respiratory distress syndrome, intensive care, mechanical ventilation, glucocorticosteroids.
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MeanaTpuyecknii - ocTpbliA  PecnmpaTopHbIi  AUCTPECC-CUH-
apom (MOPAC) — KAMHMYECKUI CUMNTOMOKOMIEKC, 0BYCI0BNEHHbIN
oCTpbIM ¥ AnddY3HbIM BOCMANUTENBHBIM MOPAXKEHUEM NETKUX, CBA-
3aHHbIA C HapyLleHWeM anbBEeONAPHOMO 3MUTENMANbHO-IHAOTENN-
anbHOro 6apbepa, NPMBOAALLENO K YMEHbLIEHWIO adpaLLm NErOYHOM
TKaHwu [1]. 3abonesaemoctb MOPAC y aeTelt BbiABAAETCA OT 2 A0 12,8
cnyyae Ha 100000 HaceneHua [2-4], 4To ABNAETCA BeayLlel Npuyun-
HOW rocnuTann3aLmmn getei B OTAENEHUA PeaHUMALMN U UHTEHCUB-
How Tepanuu (OPUT) [1]. O6wmit ypoBeHb NeTaNbHOCTM NPU AaHHOW
naTonorMmn B AETCKOM Bo3pacTe cocTasnseT ot 13,0 no 60,7% [3-6].

Moka3zatenun cmepTtHocTM npu MOPAC B nocnegHve rofbl CHUXKa-
toTcs [6], UTO CBA3AHO C HECKONbKMMM (aKTOpamMK, BKIoYas, bonee
PaHHIO AMArHOCTUKY, Jyyllee NOHMMaHWe 3TMONoMMK U NaTtodusmn-
0/10TMM JaHHOTO 3a60/1eBaHMA, a TaKXKe YCOBEPLIEHCTBOBAHME CTpa-
TErMin MHTeHCMBHOM Tepanuu [1, 7]. OaHaKo AOCTyNHblE paHAOMM-
3MpPOBaHHble KAMHMYeCKue uccnegosaHua (PKU) y aeteit no NMOPAC
NMOKa HEMHOTOYMC/IEHHbI U eLLE HeLOCTAaTOUHbI NS BBEAEHUSA NMONHO-
LIeHHbIX aIrTOPUTMOB B KMHUYECKOMN NPAKTUKe, B CBA3W C YeM ANA Ne-
YEHWA MALMEHTOB C AAHHOW NaTonornelt 06bIMHO MUCMOMb3YETCA KC-
TPanonAauMa UccneaoBaHnii y B3pocabix [8]. bosblume duHaHCOBbIE
3aTpatbl npu nevyermn NMOPAC M COXpaHAIOLLMIACA BbICOKMI NPOLIEHT
NeTabHOCTU, AeNatoT 3T0 3a60/1eBaHMeE BECbMA aKTyaslbHbIM A1 06-
NacT1 COBPEMEHHOW LETCKOM MHTEHCMBHOW Tepanuu [5].

UCTOPUYECKAA CNPABKA

B 1967 roay B cTaTbe, onyb6/1MKOBaHHOM B KypHane Lancet, 6bin
BrepBble BBEAEH TEPMUH «OCTPbI PECNMPATOPHbINA AUCTPecc-CUH-
apom», Korga Ashbaugh DG et al coobwmam o natodusmonornye-
CKUX U3MEHEHUAX, 0BHApyKeHHbIX Npu AaHHOM natonoruu [9, 10].
OHM onNMcanm 37O COCTOAHME KaK «OCTPbIA PEeCNMPATOPHbIVA ANCTpecc
B3poc/bix (OPACB)» ana rpynnbl naumeHTos (11 B3poc/bix) ¢ nporpec-
CUpYIOLLEl OCTPOM ApIXaTeNbHOM HegocTaTouHoCTbIo (OAH), pedpak-
TEPHOMN TUMOKCEMMEN, CHUMKEHMEM O YHKLMOHANBHON OCTaTOYHOM
EMKOCTH, YXyALEHWEM 3M1aCTUYHOCTU NErKMX, a Takke AuddysHoM
MHPUAbTPALUMEN Ha peHTreHorpadum rpyaHoi knetku [10, 11]. Mos-
e, B 1976 rogy, Katzenstein AL et al onucanu ero nepsyto OTIMYK-
TE/IbHYI0 TMCTOMATONOTMYECKYD 0COBEHHOCTb, Bbi3BaHHYH Anddy3-
HbIM a/1bBEONIAPHBIM NoBpexaeHVem [12].

OP[CB, Kak HO30/10rMYeCKas eanHULA, Bbli BNepBble YTBEPIK-
0EH Ha «AMepUKAHO-eBPOMNENCKOW KOHCEHCYCHOM KOHepeHLmMn
(AECK)» B 1994 roay B bapcenoHe (Mcnanua) [13]. Ha Heit OPACB 6bin
onpeAenéH Kak «BbIpaXKeHHble ABYCTOPOHHME NEroYHble MHOUABTPa-
Tbl HA PeHTreHorpadmu, accoLMMpPOBaHHbIE C TMMNOKCEMUEN U OTCYT-
CTBMEM MPU3HAKOB NeBonpeacepaHon rmnepTeHsumn» [9]. B Ucnanum
NPeaIoKUAN UCNONb30BATb TEPMUH KOCTPOE MOBPENKAEHUE NETKUXY
(Onn), koTopblii 0oAHOBPEMEHHO BKAOYan B cebs n OPACB v apyrue,
60nee nérkme Gopmbl OCTPLIX PECINPATOPHbLIX HapyLleHuit [13, 14].
Npu anddepeHumMaLmm 3TUX COCTOAHUI, PEKOMEHA0BAHO BblNo UC-
No/1b30BaTb OTHOLLIEHWNE PaOZ/FiO2 €0 3Ha4YeHuamm ana OMJ1 <300 mm
Hg, a ana OPAC <200 mm Hg [9, 14].

B KauyecTBe ycoBeplUeHCTBOBaHUA BapcenoHckux pekomeHaa-
umin, B 2012 rogy B bepavHe 6bl10 NpPeanoKeHO NepecMoTPeHHoe
onpegenenne OPACB, B KOTOPOM OCHOBHOE BHUMaHWe yaenAanocb
NPaKTUYHOCTK, HAZENKHOCTU, BaAMAHOCTM U OOBEKTUBHOW OLEHKE
[13, 15, 16]. Yike Toraa CTano MOHATHO, YTO, XOTA MEXaHWU3MbI MaTo-
¢dv3monornn OPAC y B3pOC/bIX U AETel CXOXKM, OCOBEHHOCTU neau-
aTPMYeCKOM NPaKTUKM ACHO MOKasaiu, YTo Heobxooumo onpeaene-
HWe, cneunduUHOe KOHKPETHO AN aeTel [16]. MmeHHO Tam BrepBble
6blna nonbiTKa Aatb onvcaHne OPAC B geTckom Bo3pacTe [15, 16].

Mpw3Hagan, uto OPAC y AeTelt oTAnYaeTcs OT B3pocablx, B 2015
rofy MexAyHapozHas rpynna 3KCnepToB co3sana «KoHCeHCycHyto

Pediatric acute respiratory distress syndrome (pARDS) is a
clinical syndrome caused by acute and diffuse inflammatory dam-
age to the capillary endothelium and alveolar epithelium, leading
to a loss of aerated lung tissue [1]. The incidence of pARDS rang-
es from 2 to 12.8 cases per 100,000 population [2-4], and it is a
leading cause of hospitalization of children in intensive care units
(ICU) [1]. The overall mortality rate for this pediatric condition
ranges from 13.0 to 60.7% [3-6].

Mortality rates for pARDS have been declining in recent
years [6] due to several factors, including diagnosis at early stag-
es, improved knowledge of the etiology and pathophysiology of
the disease, and enhanced intensive care strategies [1, 7]. How-
ever, few randomized clinical trials (RCTs) for pARDS have been
performed so far, and the results are insufficient to implement
comprehensive algorithms in clinical practice for the multimod-
al care of patients with pARDS. Therefore, extrapolation of clin-
ical data from adults to children is usually used to treat patients
with pARDS [8]. The high financial costs of treating pARDS and
the continuing high mortality rate make improvement treatment
strategies for pARDS a pressing issue in the field of modern pedi-
atric intensive care [ 5].

BACKGROUND

In 1967, the term "acute respiratory distress syndrome"
was first coined in a paper published in the Lancet when Ash-
baugh DG et al reported the pathophysiological changes in this
pathology [9, 10]. They described this condition as "adult acute
respiratory distress (ARDS)" for a group of patients (11 adults)
with progressive acute respiratory failure (ARF), refractory hy-
poxemia, decreased functional residual capacity, reduced lung
compliance, and diffuse pulmonary infiltration on chest x-ray
[10, 11]. Later, in 1976, Katzenstein AL et al described its first
distinctive histopathological feature caused by diffuse alveolar
damage [12].

In 1994, in Barcelona (Spain), an American-European Con-
sensus Conference (AECC) formalized the criteria for the diag-
nosis of acute respiratory distress syndrome [13]. AECC defined
ARDS as "marked bilateral pulmonary infiltrates on radiography
associated with severe respiratory distress and the absence of
signs of left atrial hypertension" [9]. This AECC proposed using
the term "acute lung injury" (ALI), which simultaneously included
ARDS and other milder forms of acute respiratory disorders [13,
14]. When differentiating these conditions, it was recommended
to use the PaO,/FiO, (PF) ratio <300 for ALl or <200 for ARDS as
diagnostic criteria [9, 14].

As an improvement to the Barcelona recommendations, a
revised definition of ARDS was proposed in Berlin in 2012, focus-
ing on practicality, reliability, validity, and objective assessment
[13, 15, 16]. Even then, it became clear that although the mecha-
nisms of pathophysiology of ARDS in adults and children are simi-
lar, the characteristics of pediatric practice indicated the need for
a definition tailored explicitly to children [16]. The first attempt
was made there to define ARDS in childhood [15, 16].

Recognizing that ARDS in children differs from adults, an
international group of experts convened the 2015 Pediatric
Acute Lung Injury Consensus Conference (PALICC) to develop
new definitions and recommendations for pARDS [1]. At this
conference, PALICC proposed a new definition of pARDS, which
improved the understanding of the true epidemiology and het-
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KOHdEPEHLMIO N0 OCTPOMY NOBPEXKAEHUI0 NETKMX y aeteit (PALICC)»,
yTobbl pa3paboTaTb HOBble OMNPefeNeHVs W PeKOMEeHAAUMWU AN
MOPAC [1]. Ha atoi1 KoHbepeHummn PALICC npeaniokuna HoBoe onpe-
aenenne MNOPAC, KoTopoe yayywuao NOHMMaHUe UCTUHHOM anuae-
MWOJIOTMU U FeTEPOreHHOCTM 3ab60N1eBaHMA, @ TakKe cTpaTudUKaLmm
pucka [1]. Kntouesble onpepenenus no NMOPAC s 2015 roay y aetew
COCTaBWAM TaKMe Te3uchl Kak [1, 9, 13, 14]:

1.  Octpebiit gebrot OPAC (B TeueHue 2-7 aHei).

2. WcKntoyeHWe KapaMOreHHOro OTEKa NErkux Ha ¢oHe
OCTPOM cepfie4HON HeLOCTaTOUHOCTM UM MACCMPOBAHHOM
MHY3MOHHOW Tepanuu.

3. MckaoyeHne feTeii C NOBPEXAEHUEM NETKMX B MepuHa-
TaZbHOM nepuoae.

4. «Ha peHTreHorpaduu v KomnbloTepHoW Tomorpadum
(KT) rpyZHOM KNETKM HafMumne ABYCTOPOHHMX 3aTEMHEHW,
NOATBEPXKAAIOLUMX OTEK NETKMX, NOABNEHME KOTOPbIX He
MOET ObITb CBA3AHO C APYrUMM NMPUUUHAMMY.

5. Hanuuve nONOXKMTENbHOTO [aBNeHUA B KOHLE BblAoXa
(NAKB) He meHee 5 cm H,0O, PaO,/FiO, JMcnonb3oBsaHue
«nHaekca okeurerauun (OI) [(FiO, x cpeanee aasneqve B
AbixaTenbHbix nyTax x 100) + PaOZ] M MHAEKCA HaCbIWeHNA
okcureHaumen (OSI) [(FiO, x cpeaHee fasnenne 8 Apixa-
TebHbIX NyTax x 100) + SpOZ], a He cooTHoweHune Pa02/
FiO, ANl OLEHKM rUnoKcemmmy.

6. Lenesble nokasaTtenn HacblweHna kucnopogom 92-97%
ana nérkoro NMOPAC v 88-92% u MNAKB >10 cm H,0 ana 1a-
»énoro MNOPAC.

3TUONOrMA U KNMHUYECKUE NPOABJIEHUA

Haubonee pacnpoctpaHéHHoi npuunHoi NMOPAC asnsaeTca pe-
CnMpaTopHas BUpYCHas MHGEKLIUA, XOTA AaHHOE 3ab01eBaHNe MOXKET
6bITb CBA3AHO CO MHOMMMM APYrMMU NATONOTMAMM U COCTOAHUAMM,
BK/ItOYaA MHEBMOHWIO, TPABMY, OXOTW, MaHKPeaTUT U nepenuBaHue
Kposu [1, 5, 9, 10]. Cencuc octaérca BTopbIM Hanbosee pacnpocTpa-
HEHHbIM dakTopom pucka MOPAC [10]. Bonee 60% MOPAC BbI3BaHbI
NMHEBMOHWEMN, a BUPYCHble MHOEKLMM, TaKMEe KaK PecrmpaToOpPHO-CUH-
LMTUAMbHBIA BUPYC M BUPYC rpunna, Hambosnee 4acTo BbI3blBAKOT
onacHbli ans xu3uu NOPAC y maneHbkux geteid [4]. Y mHormx getei,
nepeHécLmx NHeBMoHUto Ha doHe COVID-19, dopmumpyroTca y4acTku
dMbPO3a NErKMX, @ MeXaHU3MbI MOBPEKAEHNA NEFOYHON TKAHU COOT-
BeTcTBYytoT natoreHesy OPAC [17]. Mo paHHbIM AuTepatypbl MOPAC
yalle BCTPeYaeTcA Yy ManbyvKoB, YEM Y AEBOYEK MO HEU3BECTHbIM
npuynHam [4].

MOPAC AnMarHoCTUPYeTCA NO HANMYMIO TUMOKCUM U MHOUNLTPA-
LMK Ha peHTreHorpadum unm KT rpyfHO KNETKM, BO3HMKALOLLEN B Te-
yeHwe 7 gHel nocne nposoumpytowero ¢aktopa [11]. KnuHnueckoe
COCTOAIHME, B NEePBYIO ouepepb, NPOABAAETCA TaXMUMHO3, TaXMKapAVen
n runokcemueit [4, 11, 18]. [pyrue pacnpocTpaHEHHbIE CUMMTOMbI
BK/IOYAIOT MbILLEYHYIO TMMOTOHMIO U aCTEHUYECKUI CUHAPOM, CHU-
JKeHWe apTepuasnbHoro gasnenus [18]. Ecam nepBUYHOW NPUYMHON
MOPAC aBnseTca NHEBMOHUSA, y AeTel YacTo BO3HWKAET Kallesb C Bbl-
[eneHnem rHOMHoOM MOKpOTbl [4]. KnMHMYecKkne nNposiBAEHNUsA TaKke
MOTYT BK/IHOYATb IMXOPAZKY, 60/b B rPYAHOW KIETKE U KUBOTE, PBOTY
[11]. B TaxKEnbIx caydanx moryT HabnoaaTbCs rMNepruapos 1 LmMaHo3
[4, 11]. OTanumnTenbHbiMKU NpusHakamu MOPAC aBnseTcs UMEHHO Y-
MOKCEMUS, CBA3AHHAA CO CHUMKEHMEM 3NM1aCTUYHOCTY NETKMX, YBENYe-
HUeM paboTbl AbIXaTeNbHbIX MbILIL, M HAapyLUeHWem razoobmeHa [11].

CumnTomatnka OPLC moXKeT NoABUTLCA yiKe Yepes 2 Yaca nocne
nposoLMpytoLlero GakTopa 1 AoCTUraTb CBOEro nuka yepes 1-3 aHa
[11]. Pa3peLueHue BocnaneHns 06blYHO MPOUCXOAUT Yepes HECKO/IbKO
HeZeNb C BO3MOMXKHbIM pa3BuTMeM GpuUbpo3a NEroYHoM TKaHm [1].
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erogeneity of the disease and risk stratification [1]. The critical
definitions of pARDS in children in 2015 were the following: [1,
9, 13, 14]:

1. Acute onset of ARDS (within 2-7 days).

2.  Exclusion of cardiogenic pulmonary edema due to
acute heart failure or massive infusion therapy.

3. Exclusion of children with lung damage in the perinatal
period.

4. X-ray or computed tomography (CT) of the chest shows
bilateral opacities consistent with pulmonary edema
that cannot be attributed to other causes.

5. Atleast 5 cm H,0 of positive end-expiratory pressure
could (PEEP), PaO,/FiO, ratio <300, or SpO,/FiO, ratio
<264 without specifying the severity of pARDS.

6. Using the oxygenation index (Ol) [Ol = mean airway
pressure, MAP x FiO, x 100 + Pa0,] and oxygen satu-
ration index (OSI) [OSI = MAP x FiO, x 100 + SpO,] and
not the PaO,/FiO, ratio to assess the severity of hypoxic
respiratory failure (HRF).

7. Adjust the supplemental oxygen to maintain saturation
92-97% for mild pARDS (PEEP < 10) and 88-92% for se-
vere pARDS (PEEP >10).

ETIOLOGY AND CLINICAL MANIFESTATIONS

The most common cause of pards is a respiratory viral in-
fection. However, the disease can be associated with many other
pathologies and conditions, including pneumonia, trauma, burns,
pancreatitis, and blood transfusion [1, 5, 9, 10]. Sepsis remains
the second most common risk factor for pARDS [10]. More than
60% of pARDS are caused by pneumonia and viral infections such
as respiratory syncytial and influenza viruses, the most common
causes of life-threatening pARDS in young children [4]. Many chil-
dren who have had pneumonia due to COVID-19 develop areas of
pulmonary fibrosis, and the mechanisms of damage to lung tissue
correspond to the pathogenesis of ARDS [17]. According to the
literature, pARDS is more common in boys than in girls for un-
known reasons [4].

PARDS is diagnosed by hypoxia and infiltration on chest
radiography or CT, occurring within seven days after the inciting
event [11]. The clinical condition primarily manifests in tachy-
pnea, tachycardia, and hypoxemia [4, 11, 18]. Other common
symptoms include muscle weakness, fatigue, and hypotension
[18]. If the primary cause of pARDS is pneumonia, children often
develop a cough productive of purulent sputum [4]. Clinical man-
ifestations may also include fever, chest and abdominal pain, and
vomiting [11]. In severe cases, hyperhidrosis and cyanosis may
occur [4, 11]. The distinctive signs of pARDS are hypoxemia, as-
sociated with a reduction in lung compliance, increased work of
breathing, and severe impairment of gas exchange [11].

Symptoms of ARDS can appear as early as 2 hours after the
triggering insult and peak after 1 to 3 days [11]. Resolution of in-
flammation usually occurs within a few weeks, with the possible
development of fibrosis of the lung tissue [1].

Clinically, alveolar changes lead to restrictive lung disease
characterized by hypoxemia, bilateral pulmonary opacification
on chest radiography, reduction in functional residual capacity,
increased physiological dead space, and a decrease in lung com-
pliance [1].
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KAMHUYECKM anbBEONAPHBIE M3MEHEHUS NPUBOAAT K PECTPUK-
TUBHOMY MOPANKEHWIO NETKMX, XapPAKTEPU3YIOLLEMYCA TUMOKCEMMUEN,
[BYCTOPOHHUM 3aTEMHEHMEM Ha PEHTreHorpadum NErkuX, CHuKe-
HMeM OYHKLMOHANbHOW OCTaTOMHOM EMKOCTM, yBEUYEHUEM GU3M-
0/10r14ecKOro MEpPTBOro MPOCTPAHCTBA U CHUXKEHMEM MOAATANBOCTU
nérxkux [1].

ACNEKTbl UHTEHCUBHOW TEPANUU

Hecmotpa Ha T0, uto MOPAC — 3T0 BaXKHAA M aKTya/bHaA naTo-
norunsa B 0671aCTV NeLMaTPUYECKON MHTEHCUBHOM Tepanmu, Ha LaHHbIN
MOMEHT HU OAHO $apMaKoNOrMYecKoe NeYeHne He OKa3ano CBO
3QGEKTUBHOCTL B Y/NyYLIEHUM KAMHWMYecKuXx pesynbtatoB [11, 19].
B 2015 rogy PALICC paccmoTpena Bce OCTYMHble METOAbl eYeHmA
MOPAC v npuwna K BbIBOAY, YTO papMaKONOrMYECKUE METOAbI eye-
HWS, 0BbIYHO UCMONb3YEMbIE B KIMHUYECKOM NPAKTUKE, UMEIOT Heao-
CTaTOYHO Hay4HbIX AOKA3aTeNbCTB, U X PYTUHHOE UCNOb30BaHME He
MOMKeT bbITb pekomeHA0BaHo [20]. B cBA3M C 3TMM, B BONpPOCaX eve-
HWA natonornm Nérknx Ha ¢oHe MOPAC f0 cuX NOp OCTAETCA OYeHb
MHOTO AMCKYTabeNbHbIX MOMEHTOB, HAaNpPUMEp, UCMO/b30BaHNE OK-
cnaa asota, cypdaktaHTa, MKC, nonoxeHusa néxa Ha KuBoTte U ap.
[11, 21, 22]. Noatomy coBpemeHHoe neyeHune MOPAC B 0OCHOBHOM
bOoKycupyeTca Ha AMarHOCTMKe U Tepanum MHGEKLMOHHOro npoLiecca,
pecnMpaTopHO NOALEPKKE, KOPPEKLUMU UHODY3MOHHOM Tepanuu u
06LWMx BComoraTeNbHbIX METOAAX, TAKMX KaK SHTEPaNbHOE NUTaHWe
n cegaumn [4, 19]. OcHosHble uenun neyenun MNOPAC 3akntoyatoTcs B
NoALepKaHNM afeKBaTHOM OKCUrEHALLMM, @ TaKKe NPefoTBPaLLEHNM
BTOPWYHOTO MOBPENKAEHMA NETKMUX U BHENETOYHbIX OCNOXKHEHWM [1, 8].

CoBpeMmeHHble CTpaTernn NeveHns SaHHOW NaTonoruv y aetei
B 3HAUMUTENbHOM CTEeneHW 3KCTPaNOIMPYIOTCA Ha UCCNeA0BaHUAX Y
B3POC/bIX, B CBA3M C TEM, YTO AnLLb HecKonbko PKM npu MOPAC 6bino
NPOBEAEHO Ha NeAMaTpUYECcKuX rpynnax naupueHTos [11].

PECNUPATOPHAA NOAAEPXKA

PecnupatopHas noggepkka, B TOM YMCNE UCKYCCTBEHHAA BeH-
Tunauma nérkmx (MBJ1) y naumenTos ¢ MOPAC fBAseTca CNOKHOW 3a-
[ayel, NOCKONbKY BEHTUAALMA NPWU LAHHOW NaTo/soruu ycyrybnser
NoBPEXKAEHNE NETKMX, YBENUNBASA OC/IONKHEHMA U NIeTaNbHOCTL [9].
McTopuueckn rnasHoi uenbto MB/T npu OOH 6bln0 noanepraHue
a[eKBaTHOW OKCUrEHALLMM U BbIBEAEHMSA YIAIEKUCAOrO ra3a [4]. Lenbto
3alLMTHOM BeHTUAAUMK nérkux npu MOPAC aBnsetca npenoTepalLe-
HWe NnepepacTAXKeHUs NEroYHON TKaHW (BONOTPaBMbI M HapoTpaBMbl)
N MMHMMU3ALMA NPOLECCOB LMKANYECKOTO OTKPbITUA W 3aKpbITUA
anbBeon (aTenektotpasma) [1].

B HacTosLLee BpeMsA HET YETKMX AaHHbIX O pe3y/ibTaTax, NoKasbl-
BaOLLMX NPEBOCXOACTBO MPUHYAUTENBHOMO UM BCMOMOraTe/IbHOTo pe-
KuMa BeHTUAALMK npu NMOPAC, B €CBA3M C YeM HEOOXOAUMbI AaNbHe-
wue PKM B neamatpuyeckoii NpakT1Ke no AaHHoi npobnematuike [9).

HenHBa3uBHaA BEHTUAALUA NETKUX C NONOKUTENbHDIM

AaBneHuem B KOHUe Bbigoxa (NAKB)

MocToAHHbIN ypoBeHb MAKB MOXKeT yayywnTb NPOXOAUMOCTb
[bIXaTeNbHbIX MyTel, CHU3UTb CONPOTUB/IEHWE B HUX, aKTUBMPOBATb
PeKpyTMpOBaHUE anbBEON U OKcureHaumto [14, 23]. Metoguku CPAP
1 BiPAP y feTelt Yepes IMLEBYHO MACKY UM MHTPaHa3a/IbHble KaHU
HeobxoanMo ANA NoAAepKaHUA aAeKBaTHOW OKCUTeHaUMmn B caydyae
HaNMYMA BbICOKOrO pucKa pa3sutua OLH, HO npu oTcyTCTBUM HEOob-
XOZMMOCTU B MHBa3uBHOM MBJ/1 [11, 14, 16]. Mpu sTom yposeHb MKB
B MCMO/Ib3yeMbIX YCTPOMCTBAX (MHTPaHa3asbHble KaHIAW, nueBas
MacKa) fo/keH BbITb MUHUMANEH M COCTaB/ATL 0Koo 5 cm H,0 [16].
HeunHBa3unBHasa BeHTUAALMA Nérkux ¢ NAKB getam ¢ TAXKENOW rMnokK-
cemuelt He pekomeHayetcs [24].

PRACTICAL ASPECTS OF INTENSIVE THERAPY

Although pARDS is a significant pathology in pediatric in-
tensive care, no pharmacological treatment has been proven
to improve clinical outcomes [11, 19]. In 2015, PALICC reviewed
all available therapies for pARDS and concluded that commonly
used pharmacological treatments in clinical practice are insuffi-
ciently evidence-based, and their routine use cannot be recom-
mended [20]. There are still many controversies in treating lung
pathology in the settings of pARDS, such as the utilization of nitric
oxide, surfactant, GCS, prone positioning, and other issues [11,
21, 22]. Therefore, the current treatment of pARDS mainly focus-
es on diagnosing and treating the infectious process, respiratory
support, adjustment of infusion therapy, and general supportive
techniques such as enteral nutrition and sedation [4, 19]. The
main goals of treatment for pARDS are to maintain adequate oxy-
genation and prevent secondary lung injury and extrapulmonary
complications [1, 8].

Current treatment strategies for this pathology in children are
primarily extrapolated from adults to children, as only a few RCTs
of pARDS have been conducted in pediatric groups of patients (11).

RESPIRATORY SUPPORT

Providing respiratory support, including mechanical venti-
lation, to patients with pARDS is challenging, as ventilation can
worsen lung damage associated with an increased risk of com-
plications development and fatal outcomes [9]. Historically, the
primary goal of mechanical ventilation for ARF was to maintain
adequate oxygenation and removal of carbon dioxide from tis-
sues [4]. In the case of pARDS, the goal of protective lung venti-
lation is to prevent overdistension of lung tissue (i.e., volutrauma
and barotrauma) and reduce cyclic closing and reopening of small
airways and alveoli (i.e., atelectotrauma) [1].

However, no precise data shows the superiority of forced or
assisted ventilation in pARDS. Therefore, further RCTs in pediatric
practice are needed to address this issue [9].

Non-invasive positive pressure ventilation end-expiratory

(PEEP)

Maintaining a constant level of PEEP can help keep the air-
ways open, reduce airway resistance, and improve the recruit-
ment and oxygenation of the alveoli [14, 23]. In children at high
risk of developing ARF but not requiring invasive mechanical ven-
tilation, continuous positive airway pressure (CPAP) and bilevel
positive airway pressure (BiPAP) techniques using a facemask or
nasal mask are necessary to ensure sufficient oxygenation [11,
14, 16]. When using a facemask or nasal mask, the PEEP level
should be minimal, around 5 cm H,0 [16]. However, non-invasive
ventilation with PEEP is not recommended for children with se-
vere hypoxemia [24].

Invasive mechanical ventilation

When the clinical picture of pARDS worsens, tracheal intu-
bation and invasive mechanical ventilation must be considered
[14]. Due to their low lung capacity, pARDS patients under three
years of age showing severe sepsis symptoms may benefit from
earlier mechanical ventilation. However, no RCTs have been con-
ducted to define the best mode or strategy for mechanical venti-
lation in pARDS.

275



Bykov YuV et al Pediatric acute respiratory distress syndrome

AVICENNA BULLETIN
Vol 26 * No 2 * 2024

WHBa3usHaa UBJ

Mpw yTaxkeneHnm KAnHukK NMOPAC HeobxoaMMo paccMoTpPeTb
BONPOC 06 MHTYybaumMu Tpaxen u uHBasmsHoW MBJ [14]. Ana naum-
€HTOB [10 3-X NIeTHOro BO3pacTa C NPOoABAEHUAMM TAXKENOrO cencuca
HY)KHO paccmoTpeTb bonee paHHiolo MBJ1 (B cBA3M ¢ Manoii GpyHKLu-
OHa/IbHOM OCTAaTOYHOM EMKOCTbIO NETKMX) [14]. PKW, onucbiBaroLimx
ONTUMaNbHbLIN pexkum mamn ctpatermio B/ npm NMOPAC, Ha AaHHbIV
MOMEHT eLLé He cyuiectayeT [1].

CtpaTterum 3awuTtHoit UBJ1 — AbixaTenbHbli 06bEM K

NAKB

MpWHLMN CcTpaTervn 3alWnTHOW BeHTUAALMKU WBJT 3aKkntouaeTcs
B TOM, 4TOObI U36€XKaTb BOMOTPABMbI M MUHUMMU3UPOBATL aTeNEeKTO-
Tpasmy [11]. OaHaKo MccnenoBaHus No 3awmTtHol MBJ1 B negmatpu-
YECKOM NonynaLMmM orpaHnyeHbl, M 60bLWIMHCTBO PEKOMeHAALMIA oc-
HOBAHO Ha AaHHbIX, MOAYYEHHDbIX OT B3POC/bIX MALMEHTOB, KOTOPbIe
INIAcAT, YTO NPV AAHHOW MaToNOTMM Heobxoaum Gonee HU3KMIA Abl-
xaTenbHbl 06bEM ([0), uTobbl NpeaoTBpaTUTL BoAOTPaBMy [4, 11,
25]. B peikux neauaTpuueckmx UccaefoBaHusax nokasaHo, uto MBJI ¢
60nee H13kMM O (6 MAI/Kr No cpaBHEHMIO ¢ 12 MA/Kr) 1 OrpaHnYeH-
HbIM AasneHnem (80 30 cm H,0) Np1Beso K CHUKEHMIO CMePTHOCTM 1
YBE/IMYEHMIO KoNMYecTBa AHel 6e3 B/ [1].

B 2015 rogy PALICC pekomeHgosana npu MNOPAC ncnonb3osatb
nHaMBMayanbHoi 0 [24]. Y naumeHToB ¢ yA0BAETBOPUTENBHOW MO-
[ATANBOCTLIO NErKMX cnepyeT npumeHats 0O B ¢u3nonornyeckom
AmanasoHe 5-8 MA/Kr, 4Tobbl COXPaHWTb NOAAT/IMBOCTb AbIXaTesbHOM
cuctembl [1, 9, 13, 24]. C apyroit CTOPOHbI, Y NaLMEHTOB C MA0XOM No-
[ATIMBOCTbLIO NIETKUX ceayeT npumeHaTts [0 B ananasoHe 3-6 mMa/Kr
[1, 9, 13, 24]. bonee Hu3kme [0 6biM CBA3AHbI CO CHUKEHUEM Ne-
TaNbHOCTM ¥ YBE/SIMYEHMEM KoMyecTBa aHel 6e3 VBJ/1 B uccneposa-
HUMAX y B3pOC/bIX [9, 26].

CnegyeT OTMETUTb, YTO HEKOTOpble MeauaTpuyeckme uccne-
[l0BaHUA AEMOHCTPUPYIOT CHUMKEeHWe cmepTHocTU npu UBJT ¢ bonee
BbICOKUMM [1O, XOTA 3HAUMMOCTb 3TUX PE3Y/bTAaTOB MOSHOCTBIO He
AcHa [1]. 3TM AaHHbIE NO3BONAIOT NPELNONOKMUTb, YTO pUcK MBJ1 npu
MOPAC MOKeT 0TAn4aThCA Y AeTel NO CPAaBHEHWIO CO B3POC/bIMM, U
HeobxoayMbl NegnaTpudeckme PKU, 4tobbl Nyyiue onpeaenTts cTpa-
Ternto ontumansHoro [0 y aeTelt npy faHHoi natonoruu [1].

[Jpyrum BaxKHbIM KOMMOHEHTOM TpaauLyoHHoi UBJ1 npu MOPAC
asnsatoTca acnekTbl MAKB [1]. MAKB co3aaéT cTpaTernio «OTKPLITOrO
NErkoro», npefoTepallan KoMnanc NErkoro M aTeNekToTpaBMmy, Bbl-
3BaHHYIO MOBTOPHLIM OTKPbITUEM CMABLUMXCH a/bBEO/ MPU KaxKAOM
AbixatenbHom umkie [1]. MAKB B avanasoHe 5-20 cm H,0 06bi4HO npu-
MeHseTcs y Bcex naupeHtos ¢ MOPAC ansa obecneyeHns afeKBaTHOM
OKCUreHaLMm1 1 NOAAEPKaHUA PeKpYTUPOBaHUA anbeeon 4, 16].

[aHHbIx 06 onTMManbHbIX yposHax MAKB B negnatpum Hepo-
CTaTo4HO [9]. Y AeTelt Co CHUKEHHOM 3N1aCTUYHOCTbLIO TPYAHOMN KNETKM
nokasarenb MNKB He gomkeH npesbiwatb 28 cm H,0 [9, 13]. Henbza
3a6bIBaTb 0 TOM, YTO, HApAZY C NONOKUTENbHBIMM 3ddekTamu, MAKB
obnasfaer pAagoM HeraTMBHbIX 3PHEKTOB: CHUMKEHME ra3oobmeHa B
NErkux BCAEACTBME MEPEPACTAKEHWUS aNbBEOJ/; BO3MONKHBIN PUCK
pa3BUTMA BONIO- U BAPOTPaBMbl; yMEHbLIEHUE BEHO3HOTO BO3BPATa,
pasBUTME NEFOYHbIX THOMHO-CENTUYECKUX OCNIOKHEHWI [16].

BakHO OTMETUTb, YTO, MOCKO/IbKY HEKOTOPbIE NeanaTpuyeckme
3HAOTPaxeasibHble TPYOKM BbIMyCKAOTCA 63 MaHKETOK, «PEKOMEH-
[l0BaHO WUCMONb30BAHWE MMEHHO 3HAOTPaxeasbHbIX TPYOOK € MaH-
KeTKamm, obecneynBatoLLMX repMeTUYHOCTb, YTO NO3BONAET CO34aTh
Heobxoaymoe MAKB npu nposegeHun UB/» [16].

BbIiCOKOYACTOTHAA OCLMANATOPHAA BEHTUAALMUA

B KauyecTBe «crmacaTeNbHOM» CTpaTerMm Npu pedpakTepHom rv-
nokcemum Ha poHe MOPAC YacTo MCNONb3YETCA BbICOKOYACTOTHAN OC-
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Protective ventilation strategies — tidal volume and

PEEP

The protective ventilation strategy aims to prevent lung
overdistension (volutrauma) and lung collapse (atelectotrauma)
[11]. However, there is limited research on protective ventilation
in children, and most recommendations are extrapolated from
adult data, which suggests that lower tidal volume (VT) is neces-
sary to prevent lung overdistension [4, 11, 25]. Anecdotal pedi-
atric studies have shown that using lower VT (6 ml/kg versus 12
ml/kg) and limited airway pressure (up to 30 cm H,0) resulted in
reduced mortality rates and increased the number of days with-
out ventilator use [1].

In 2015, PALICC recommended individualized care for pARDS
[24]. Patients with normal lung compliance should be ventilated
with a VT of 5-8 ml/kg [1, 9, 13, 24]. Conversely, for patients with
poor lung compliance, a VT of 3-6 ml/kg should be used [1, 9, 13,
24]. Lower VTs were associated with reduced mortality and in-
creased ventilator-free days in adult studies [9, 26].

It is important to note that although anecdotal pediatric
studies show a reduction in mortality with higher mechanical
ventilation, the implications of these results remain somewhat
unclear [1]. These findings suggest that the risks of mechan-
ical ventilation for pARDS may differ in children compared with
adults, and more pediatric RCTs are needed to improve ventilato-
ry support strategy for pARDS patients [1].

Another crucial aspect of conventional mechanical ventila-
tion for pARDS is PEEP [1]. PEEP keeps the alveoli open, prevent-
ing lung collapse and atelectotrauma caused by the cyclic col-
lapse and reopening of unstable alveoli [1]. The most frequently
used baseline PEEPs are 5 and 10 cm H,O in all pARDS patients to
ensure adequate oxygenation and maintain alveolar recruitment
[4, 16].

However, few data exist on the optimal levels of PEEP in pe-
diatrics [9]. In children with reduced lung elasticity, PEEP should
not exceed 28 cm H,0 [9, 13]. It is important to remember that
PEEP has several adverse effects in addition to its benefits. It may
cause barotrauma and volutrauma due to alveolar overdisten-
tion, leading to gas exchange deterioration and reduced venous
return. Worsening alveolar damage increases pulmonary inflam-
mation (biotrauma) [16].

Cuffed endotracheal tubes rather than uncuffed tubes are
recommended for creating the necessary PEEP during mechanical
ventilation [16].

High-frequency oscillatory ventilation

High-frequency oscillatory ventilation (HFOV) is often used
as a "rescue" strategy for refractory hypoxemia due to pARDS
when conventional mechanical ventilation is ineffective [1, 9].
HFOV utilizes higher mean airway pressures combined with
sub-physiologic tidal volumes (1-3 ml/kg) at extremely high
rates to improve gas exchange through an open-lung strategy
[1, 9]

Early RCTs suggested potential benefits of early use of HFOV
for pediatric ARF. However, subsequent pediatric studies do not
support its use as a first-line strategy in patients undergoing me-
chanical ventilation for pARDS [27, 28]. For instance, a retrospec-
tive observational study demonstrated that HFOV is associated
with more extended mechanical ventilation and ICU stays in chil-
dren [29]. An RCT comparing HFOV with conventional mechanical



buixos FOB ¢ coasm. OcTprlil pecImpaTOPHbINA AMCTPecc-CUHAPOM Y AeTelt

BECTHMK ABMILIEHHEBI
Tom 26 * No 2 * 2024

UMNNATOpHan BeHTMAALMA (BOB), Koraa obbluHas B/ HeaddeKTnBHa
[1, 9]. BOB ncnonb3yeT bonee BbICOKOE CpeaHee AaBNeHUE B Ablxa-
TesbHbIX NyTAX (Mo cyTu, Bbicokoe CPAP) B coueTanuu ¢ 40 Huke du-
3uonorn4eckoro (1-3 ma/Kr), npu 4pe3sbl4aitHO BbICOKMX CKOPOCTAX, C
Le/Iblo yNyylleHns razoobmeHa NocpeacTBOM CTPATErMMU KOTKPbITbIX
Nnérkmx» [1, 9].

XoTA nepsble PKM nokasanm noTeHLManbHyo NoAb3y OT paHHEro
npumeHeHns BOB npv OZH y aetei, nocaepytolme neguatpuieckme
nccneoBaHNUA He MOATBEPKAAIOT MCNONb30BaHNE 3TOTO MeToa BeH-
TUNALMM B KaUeCTBe CTPaTerMn NepBoi IMHWUK Y NALMEHTOB, NepeHéc-
wwx MBJ1 no nosogy MOPAC [27, 28]. Hanpumep, faHHOEe peTpocnek-
TMBHOEe 0bCcepBaLMOHHOEe MUCCIe0BaHWE NPOAEMOHCTPUPOBANIO, YTO
BOB cBa3aHa ¢ 6onee npogonkuTenbHoin UBJ1 1 Gonee aanTtenbHbIM
npebbiBaHunem getelt 8 OPUT [29]. PKU, cpaBHumBLIee BOB ¢ 06bl4HOM
MBJ/T npu NOPAC, nokasano, 4to BOB nmeet npemmyLLecTBO B yayy-
LUEHMW OKCUTEHALIMK, HO HE BIMAIET Ha NMOKa3aTenu neTanbHocTH [28].

Y neteli BOB B BUAE NAaHOBbIX PEKMMOB M3YyYeHa HeL0CTaTOY-
HO XOpOLUO, 0COBEHHO Y MALMEHTOB C HU3KUM 06bEMOM BAOXA [13,
16]. PALICC pekomeHayeT npumeHaTb BOB ana aeteit ¢ NOPAC cpea-
Hel 1 TAXKENON CTeNeHW NPU KNIMHWUYECKMX COCTOAHWAX, KOTaa Aasne-
HWe B dase NNato B ApIxaTe/bHbIX NyTAX Bosbwe 28 cm H,0 1 npw
OTCYTCTBUM KAMHWUYECKUX [0Ka3aTeNbCTB CHUXKEHWA MNOAATIMBOCTM
rpyAHON cTeHkm [1, 13, 16, 24].

JKcTpaKopnopanbHaa memb6paHHasA OKcUreHauus

JKcTpakopnopanbHas MembpaHHas okcureHauwms (IKMO) obe-
cneyrBaeT IKCTPAKOPNOPasbHbI ra3006MeH Yy NaLMeHToB ¢ pedpak-
TepHolt O[IH v urpaet BaxHYl0 PO/b B NIeYEHUN JeTeit C TAXKENbIM
MOPAC B ycnosusax OPUT [22, 25, 30]. Mocne naHaemun COVID-19,
¢ 2020 roga no HactoAuee Bpema, ncnonbsosaHne IKMO npu OPAC
Bo3pocaa Bo BcEm mupe [30]. B 2018 roay vccnesosaHue EOLIA —
KpynHeiwee PKU, koTopoe oueHnBano adpdektmsHocTb IKMO npu
Taxénom OPAC, — npoaemoHcTpupoBano npemmywectso SKMO 8
CHWXXEHWMN NETaNbHOCTU MO CPABHEHWIO C TPAAMULMOHHBIM JIeYeHU-
eM C MMHMMaNbHOW YacToToi mobouHbix apdekToB [31]. Apyroe
MHoroueHTpooe PKM (CESAR) cpaBHuno SKMO ¢ TpaguuUMOHHbIM
neyennem npu OPAC 1 nokasano, YTo B rpynne naLMeHToB, KOTopble
nonyyanv IKMO, HabnoAaN0Ch YAyULWEHNE KAYeCTBa KU3HM Yepes 6
mecAueB nocne Bbinucku ns OPUT [25].

MHranAaumMmn renneBo-KUCNOPOAHBIX CMeceit

[enui, UCnonb3yemblii B COMETAHUM C KUCIOPOZOM (FEeNMOKC),
YMeHbLUAEeT TypOyneHTHbIN NOTOK B AblXaTeNbHbIX NyTAX U obecne-
UMBAET CHUMKEHME COMPOTUBNEHUA BO3AYLIHOMY MOTOKY M3-3a ero
HW3KOW MAIOTHOCTU (Y renuns oHa paBHA OAHOW CeAbMOK OT MAOTHO-
cTv a3oTa) [32]. B cBA3M C 3TUM, Fe/IMOKC MOKET ObITb 3GPEKTUBHBIM B
MHTEeHCMBHOM Tepanuu geteit ¢ MOPAC, 4To No3BoAseT NCMNONb30BaTh
60n1ee HU3KME KOHLEHTPALLMMU KUCIOPOZAA, YMEHbLLIAA OKUCAUTENbHOE
noBpeXAeHNe NETOYHOM TKaHW [32]. MpUMEHEHME TeNniA-KUCI0POa-
HOW CMeCcK NMOKa3ano CTaTUCTUYECKM 3HAUMMOE CHUMKEHWE BbIPAXKEH-
Hoctn OH y naumenTos c NMOPAC ye B nepsble 30 MUHYT nocne Ha-
yana uHranaumm [33].

MHbIE METOAbl UHTEHCUBHOMW TEPANUU

MonoxeHue Néxa HU KUBOTE

[aHHoe nonoeHue 6bino BeegeHo B 1970-x rodax, Kak me-
TOZ YNy4YLleHNA BUOMEXAHMKMN NEMKUX U OKCUreHaL MW Y MALMEHTOB,
HaxogAawmxca Ha MBJ [1]. Ero adpdekTnBHOCTb M HesonacHoCcTb npu
OPAC LWMPOKO U3y4anucb B TeYEHME NOCNEAHMUX ABYX AECATUNETUN,
NPEUMYLLECTBEHHO Y B3poCAabIx [1]. CuMTaeTca, YTO MONONKEHWE Ha
YKMBOTE MOXKET YNY4LLNTb OKcureHaumio y naumeHTtos ¢ MOPAC 3a cyér

ventilation for pARDS showed that HFOV improved oxygenation
but did not affect mortality [28].

The use of HFOV in planned regimens has not been well stud-
ied in children, especially in patients with low inspiratory capaci-
ty [13, 16]. The PALICC recommends using HFOV in patients with
moderate-to-severe pARDS whose plateau pressure exceeds 28 cm
H,0, provided chest wall compliance is normal [1, 13, 16, 24].

Extracorporeal membrane oxygenation

Extracorporeal membrane oxygenation (ECMO) provides ex-
tracorporeal gas exchange in patients with refractory ARF and is
essential in treating children with severe pARDS in the ICU [22,
25, 30]. Following the COVID-19 pandemic, from 2020 to the
present, the use of ECMO for ARDS has increased worldwide [30].
In 2018, the EOLIA trial, the largest RCT to evaluate the effective-
ness of ECMO in severe ARDS, demonstrated the benefit of ECMO
in reducing mortality compared with conventional treatment,
with minimal side effects [31]. Another multicenter RCT (CESAR)
compared ECMO with traditional therapy for ARDS and showed
that in the group of patients who received ECMO, there was an
improvement in quality of life six months after ICU discharge [25].

Inhalation of helium-oxygen mixtures

Helium, when used in combination with oxygen (heliox),
reduces turbulent flow in the respiratory tract and decreases
resistance to airflow due to its low density (helium has one-sev-
enth the density of nitrogen) [32]. This makes heliox potentially
effective in the intensive care of children with pARDS, allowing
for lower oxygen concentrations and reducing oxidative damage
to lung tissue [32]. Studies have shown that using a helium-oxy-
gen mixture resulted in a statistically significant reduction in the
severity of ARF in patients with pARDS within the first 30 minutes
after inhalation began [33].

OTHER INTENSIVE THERAPY METHODS

Prone positioning

This provision was introduced in the 1970s to improve lung
biomechanics and oxygenation in mechanically ventilated pa-
tients [1]. Its effectiveness and safety in ARDS have been exten-
sively studied over the past two decades, mainly in adults [1]. It
is believed that prone positioning may improve oxygenation in
patients with pARDS by recruiting collapsed alveoli in the posteri-
or dependent lung regions, reducing cardiac compression of the
lungs, and improving pulmonary tissue perfusion [9, 34].

In an RCT, 466 patients with severe pARDS were assigned to
either continuous (24 hours), long-term (16 hours per day), or in-
termittent (less than 10 hours per day) prone position or standard
supine position. The study demonstrated that a permanent prone
position resulted in a statistically significant reduction in mortal-
ity in pARDS [35]. An RCT among adult intubated patients in the
prone position with severe ARDS associated with COVID-19 also
showed a decrease in mortality [36].

Although prone positioning is not currently recommended
as routine therapy, it may be considered in cases of severe pARDS
[1,9,24].

Infusion therapy

To maintain fluid homeostasis, including correction of dehy-
dration and support of intravascular volume in pARDS, it is crucial
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PEKPYTUMPOBAHMA CMNABLIMXCA a/IbBEON A0PCA/bHbIX OTAENO0B NETKKMX,
YMEHbLIEHWNA KOMMPECCUM NETKUX CO CTOPOHbI CepALLa 1 yy4LleHuns
nepdysnn NErouHow Tkanm [9, 34].

B gaHHom PKU 466 naumeHToB ¢ Taxénbim MOPAC 6binn paH-
[LOMM3MPOBaHbI Ha NocToAHHOe (24 yaca), anuTensHoe (16 yacos B
ZieHb) 1 nepuogmueckoe (meHee 10 yacoB B AeHb) NONOKEHUE NEXKa
Ha YKMBOTE WM Ha CTAaHAAPTHOE MONOXKEHWE NEXA HA crnuHe. Bbino
MOKa3aHO, YTO NOCTOAHHOE MOJIOKEHWE NIEXKA HA KMBOTE CTAaTUCTUYE-
CKM 3HaYMMO NPUBOAMAO K CHUXKEHMIo neTanbHocTi npu MOPAC [35].
PKW cpeay B3pocC/ibiX MHTYOMPOBAHHbIX MALMEHTOB, HaXOAALLMXCA B
npoH-no3uumun npu Taxeénom OPAC, ceazaHHom ¢ COVID-19, Takxke
MOKa3a/o CHUKEHNE CMEPTHOCTY [36].

Ha cerofHAWHUIA AeHb NONOXKEHUE HA KMBOTE HE PEKOMEHAY-
€TCA B KauyecTBe PYTUHHOW Tepanuu, HO ero MOXHO PacCMOTPETb B
cnyyasx Taxkénoro MNOPAC [1, 9, 24].

WUHpy3nmoHHanA Tepanua

C uenbto noaAaep:KaHua BHyTpucocyauctoro obbvéma u on-
TUManbHoro BogHoro 6anaHca getv ¢ MOPAC Jo/MKHbI MosyyaTb
afeKBaTHOE KO/IMYECTBO MapeHTepanbHol xuakoctu [13, 16]. Coor-
BETCTBYIOLUMI KOHTPO/Ib XKMAKOCTU MMEET peLlatollee 3HayeHue y
NaLMeHTOB C AAHHOW MaToONOTMeEN, NOCKONbKY NMONOKUTENbHDIN M-
pobanaHc cBA3aH C MEHbLUMM KonnyecTBom aHel 6e3 UBJ, xyaweii
OKCUreHaLyel, BbICOKOW NeTasIbHOCTbIO U OCTPbIM MOBPEXAEHUEM
noyek y aeteri ¢ MOPAC [37]. B cBA3M C 3TUM, NS UCKNIOYEHWSA NONO-
JKWUTENbHOTO rmapobanaHca U NoAAepKaHWUsa afeKBaTHON nepdysmn
TKaHel HeobXxo4MMO TUTPOBAHHOE Ha3HayeHWe UHQY3UOHHBIX cpes,
[13, 16].

Ha ceropgHALWHWA AeHb HKX B 0gHOM NeauaTpudeckom PKU He ns-
yyanucb cTpatermm uHy3noHHom Tepanmm npu MOPAC [1, 9]. Cywe-
CTBYIOT [IBE MPOTMBOMNONOMKHbIE CTpaTernmn: 1) MHTEHCUBHAA MHPY3N-
OHHas Tepanus oA NOAAEPKaHUA af,eKBAaTHOMO CEPAEYHOTO Bbibpoca
1 OYHKLMM BHENETOYHbIX OPraHOB B YCNOBMAX PACMPOCTPAHEHHOO
BOCMaNeHUA U 2) OrPaHUYEHME KUAKOCTU AN MUHUMM3ALMU OTEKA
NErkux [25]. MHoroueHTposoe PKW, B KOTOPOM CPaBHUBAAWUCh KOH-
cepBaTUBHble U NIMbepanbHble CTPATErMU MHOY3MOHHOW Tepanuu npu
OPACB, otgano npeanodTeHne KOHCePBAaTUBHOMY NOAXOAY, MOCKO/b-
Ky OH ynydwan ¢yHKUMIO NETKMX, COKpaLlan MPOAOMKUTENbHOCTb
MB/1 1 npebbiBaHua 8 OPUT [25]. PALICC u gpyrme coBpemeHHble an-
rOPUTMbl PEKOMEHZYIOT LieleHanpaBAeHHbIVi NPOTOKOA ynpaBaeHUs
MHPY3MOHHOM Tepanuei ga NoaaepKaH1a BHYTPMUCOCYANCTOrO 06b-
éMa NpM MUHUMM3ALLUMK NePerpy3KuM Kugroctbio [1, 9, 13, 24].

TnioKOKOpTUKOCTEpOUAbDI

HapylweHHasa perynauma BOCMajeHWA, BO3HMKaloWaa npu
MOPAC, Bbi3Bana uHTEpeC K ncnonb3osaHuio NKC B KayecTse npoTu-
BOBOCManWUTENbHOTO nedenms [1]. TeopeTuyecku FKC moryT ocnabutb
MMMYHHYIO 1 BOCMAIUTENIbHYHO PEaKLMK, TEM CaMbIM YMEHbLUIAA KK-
HUYeckyto TaxecTb TedeHus MOPAC [38]. MpeanonaraeTcs, 4To Npu-
meHeHue TKC Ha paHHux ctagmax NMOPAC moXKeT NpuBECTU K YMEHb-
LWeHWo nocneaytowero obpasosaHuna pubposHoii TKaHK [9]. OaHako
CYLLECTBYIOT ONpeAenéHHble PasHOracKa No NOBOAY UCNONb30BAHNSA
IKC npu faHHOW naTtonormu B nepmatpuyeckoi npaktuke [39]. B
£BoViHOM cnenom PKU He 6b110 0BHapyKeHO passMuvii B Npoaon-
)utenbHoctv MBJ1, npebbisaHnn 8 OPUT 1 B cTaumoHape, a Takxe B
npoLeHTe NeTaNbHOCTM MeXay rpynnamu aeter ¢ MOPAC, nonyyas-
wumm TKC nam nnauebo [40]. pyroe uccneaoBaHue NoKasano, YTo
HasHayeHue MKC B TeyeHue bonee 24 yacoB bbi10 CBA3AHO C bonee
npogonkutensHon B/ y BbiMBLUKMX NaumeHToB ¢ MOPAC [41]. He-
CMOTPSA Ha NONOXKUTENbHbIE 3OdEKTbI, 0BHAPYKEHHbIE B HEKOTOPbIX
MCCNef0BaHUAX, TaKMe KaK KoaM4ecTBo aHel 6e3 MBJT u ynydyleHue
reMoZMHaMMYECKMX NOKa3aTeNEeN, TEKYLLME aITOPUTMbl HE PEKOMEH-
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to provide appropriate amounts of parenteral fluid [13, 16]. Ad-
equate infusion therapy is critical for these patients, as positive
fluid balance is linked to fewer ventilator-free days, poorer oxy-
genation, higher mortality, and acute kidney injury [37]. To main-
tain adequate tissue perfusion and prevent positive fluid balance,
infusions should be titrated [13, 16].

No pediatric RCTs have examined fluid management strat-
egies for pARDS [1, 9]. Two opposing strategies exist: 1) infusion
therapy to maintain adequate cardiac output and extrapulmo-
nary organ function in the settings of widespread inflammation,
and 2) fluid restriction to minimize pulmonary edema [25]. A
multicenter RCT comparing conservative and liberal fluid man-
agement strategies for ARDS favored the conservative approach,
as it improved lung function and reduced the duration of me-
chanical ventilation and ICU stay [25]. PALICC and other modern
algorithms recommend a targeted fluid management protocol to
maintain intravascular volume while minimizing fluid overload [1,
9,13, 24].

Administration of glucocorticoids

The dysregulated inflammation in pARDS has sparked inter-
est in using corticosteroids as an anti-inflammatory treatment [1].
Glucocorticoids (GCs), theoretically, can reduce the immune and
inflammatory responses, potentially decreasing the severity of
PARDS [38]. Some authors suggest that early corticosteroid use in
PARDS may reduce the formation of fibrous tissue [9]. However,
there is disagreement regarding using GCs for pARDS in clinical
practice [39]. A double-blind RCT found no differences in the du-
ration of mechanical ventilation, length of ICU or hospital stay, or
mortality rate between groups of children with pARDS receiving
GCs or a placebo [40]. Another study indicated that more than
24 hours of GCs administration was associated with a longer
duration of mechanical ventilation in surviving pARDS patients
[41]. Despite positive effects reported in some studies, such as
increased ventilator-free days and hemodynamic improvements,
current guidelines do not recommend GCs in patients with pARDS
[9, 19, 24]. Moreover, in 2015, the PALICC group recommended
against the routine use of GCs in children with pARDS [20].

Sedation strategies

One of the most challenging aspects of mechanical ventila-
tion for children with pARDS is sedation management [13, 16].
Appropriate sedation of the mechanically ventilated child im-
proves patient safety and respiratory support while providing
analgesia and anxiolysis [1, 13, 16, 42]. In 2015, Curley MAQ et
al conducted a study involving 2449 children with pARDS, which
showed that sedation did not reduce the duration of mechanical
ventilation [43]. It has also been reported that patients receiving
sedation had more frequent post-extubation stridor and experi-
enced more days with reported pain and agitation [43]. Current
guidelines suggest that sedation should be titrated to a minimal
but effective level to facilitate adequate ventilation [13, 16, 24].

PALICC recommendations support targeted sedation to en-
sure patients can tolerate mechanical ventilation and optimize
oxygen delivery and consumption and work of breathing [1].

Blood thinners
The use of these drugs has been shown to have a positive
impact on pARDS in both preclinical and clinical studies due to
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Ayt ucnonbsosatb MKCy naumnerTos ¢ MOPAC [9, 19, 24]. B 2015 roay
rpynna PALICC pekomeHao0Bana 0TKa3aTbCA OT PYyTUHHOMO MCMO/b30-
BaHua KCy aeteit ¢ MOPAC [20].

Cepauyusn

OaHum U3 Haunbonee CnoXKHbIX acnektoB MBJ1 ans geteit ¢
MOPAC sBnsetca ynpasneHue cegaumert [13, 16]. AaeKsaTHas cepa-
uma pebEHka, Haxogawleroca Ha UBJ/1, B naeane ontumusmpyet bes-
OMacHOCTb NaLMeHTa U PecnMpaTopHYHO NOAAEPKKY, OLHOBPEMEHHO
obecneunsas aHasbresmnto 1 aHkenonmsuc [1, 13, 16, 42]. Curley MAQ
et al (2015) nposenn PKW Ha 2449 petax ¢ MOPAC, rae nokasanu, 4to
MCMO/b30BaHNe Cefauun He COKpPaTUIO NPOAOIKUTENbHOCTL UBJI
[43]. Take coobLLanock, YTO y NALMEHTOB, MOMYYABLUMX CEAALMIO,
Habntoganca bonee yacTblii MOCTIKCTYOALMOHHDBIN CTPUAOP U BoNb-
Lee KOMYECTBO AHEeW C BbICOKMM 60s1eBbIM NMOPOrom 1 BO3bYKAae-
Huem [43]. CornacHo coBpeMeHHbIM PEKOMEHZALMAM, CeLaLUumIo cne-
[yeT TUTPOBaTb A0 MUHUMALHOTO, HO 3$GEKTUBHOIO YPOBHS, UTODbI
0bneruntb 3OEKTUBHYIO BEHTUNALMIO NETKUMX [13, 16, 24].

PekomeHgaumm PALICC cornacytoTca C 3TOW CTpaTerven, nog-
[epKunBan Lenesyto ceflaumio, 4tobbl rapaHTMPOBaTh, YTO MALMEHTDI
CMOryT nepeHocuTb MBJ1, 4Tobbl ONTUMM3MPOBATL AOCTABKY U NOTpe-
GneHMe KMCIOPOAa, a TaKKe NopaepKmeatb 3ddEKTUBHYIO paboTy
AbixaHua [1].

AHTUKOAryNAHTbI

MonoxutenbHoe [eWcTBME 3TOM Tpynnbl NpenapaToB npwu
MOPAC 6b110 AOKa3aHO B AOKAMHUYECKMX U KIMHUYECKUX UCCNef0Ba-
HWAX, Baarogapa nx aHTMKOAryNAHTHBIM M MPOTUBOBOCMANNTENbHBIM
cBoicTBam [44]. HekoTopbie PKWU nokasanu, uto npu OPAC renapuH
YMEHbLLAET NOBPEXKAEHME NETKMX, XOTA 1 BbI3bIBAET PUCK CUCTEMHOTO
KpoBoTeyeHua [44]. XoTA aHTUKOArynaHTbl PEKOMEHAYHOTCA B3pOC-
NbIM NaumeHTam ¢ OPAC ANs CHUKEHWUA pUCKa NEFOYHOM ambonuy,
MHbOPMaLMA No 3TOM rpynne NpenapaToB B MHTEHCUBHOMN Tepanuu
MOPAC orpaHunyeHa [25]. MpuBoAATCA AaHHbIE, YTO FrEMapuH B BUAE
WHIanAUMMA nokasan adPpeKTMBHOCTb B YMEHbLUEHWUWN YacTOTbl TPOM-
6033 ¥ OTNIONKEHUM anbBeONAPHOrO GUBbpPKHaA, KOTOPbIN ycyrybnset
TMNOKCEMMIO M HApyLUEHWE NPOHWULAEMOCTV aNbBEONAPHbLIX Kanu-
napos [25].

Oco6eHHOCTU 3HTEepPaNbHOro NUTAHUA

MaupeHTbl ¢ MOPAC ocobeHHO NoABepKEHbI HEAOCTAaTOYHOCTU
MWUTaHMA, NOCKONbKY TaKMe AETW YacTo HaxodAaTca B runepkatabosnm-
YECKOM COCTOAHMM, TaK KaK AaHHaA KpUTMYECKaa NaToNorma cBA3aHa C
MOBbILLEHHbIM YPOBHEM OCHOBHOTO 06MeHa 1 KaTabonnsmom 6enkos
[11]. HepgoctaTouHOE NOCTYNAEHME MUTATENbHbIX 3N1EMEHTOB MOMKET
NPUBECTU K MOTEPE MbILWEYHON MAcChbl TeNa, MbILEYHON MMNOTOHUM
N PE3KOMY CHUMKEHWUIO OYHKLMU AbIXaTe/IbHbIX U CepAeYHbIX MbILLLL
[45]. Bbino obHapyKeHo, YTO ageKkBaTHOE NoTpebneHne beska ceA3a-
HO C Ny4Lel BbiXkMBaemocTbto y aeTer ¢ MOPAC [45]. AnropuTmbl nu-
TaHWA OOMKHbI ObITb alaNTUPOBaHbl K MeTabonnyeckum notpebHo-
CTAM NaLMeHTa, NPW 3TOM 3HTEPAIbHOE NWUTaHWE NPeAnNoYTUTENbHEE
MapeHTepanbHOro, ecin oHO nepeHocutca pebéHkom [11, 24]. He-
CMOTPA Ha Lienesble NOTPeBHOCTM B Kanopusx 1 beske, MHoTe AEeTH
B KPUTUYECKOM COCTOSIHUM He AOCTUraloT WX YAO0BNETBOPUTEIbHOTO
YPOBHA NPU KOPPEKLMM AarKe K KOHLY NepBOM HEAENN HAXOKAEHUA B
OPUT [46]. UmmyHOHYTpueHTbl npu NMOPAC MoryT BK/tOYaTb omera-3
YKMPHbIE KUCNOTbl, aMUHOKMCNOTbI (aPTVHMH, TIOTaMUH) U BUTAMMH
D, x0TA 0pu1LMaNbHO OHM eLLE HEe PEKOMEHOBAHbI, U HE MPOAEMOH-
CTPUPOBAHO YOeaUTEbHBIX MPEUMYLLECTB C TOUYKU 3PEHUA CHUXKEHMA
NETaNbHOCTU UIN COKPALLEHWNS MPOAONNKUTENBHOCTU NPebbIBaHNA B
OPUT [11].

their anticoagulant and anti-inflammatory properties [44]. Some
RCTs have demonstrated that heparin can reduce lung injury in
ARDS, although it does carry a risk of systemic bleeding [44].
While anticoagulants are recommended for adult patients with
ARDS to minimize the risk of pulmonary embolism, there is lim-
ited data regarding the use of this drug category in the intensive
care of pARDS [25]. Evidence suggests that inhaled heparin has
effectively reduced the incidence of thrombosis and the deposi-
tion of alveolar fibrin, which worsens hypoxemia and impairs the
permeability of the alveolar-capillary barrier [25].

Enteral nutrition

Patients with pARDS are at high risk of malnutrition due to
their hypercatabolic state, which leads to increased basal met-
abolic rate and protein catabolism [11]. Inadequate nutrient in-
take can result in loss of lean body mass, muscle weakness, and
a significant decline in the function of the respiratory and cardiac
muscles [45]. Studies have shown that adequate protein intake
improves survival in children with pARDS [45]. Nutritional plans
should be tailored to the patient's metabolic needs, with enteral
nutrition preferred over parenteral nutrition if the child can tol-
erate it [11, 24]. Despite efforts to meet calorie and protein re-
quirements, many critically ill children fail to reach satisfactory
levels of nutrient intake even by the end of the first week in the
neonatal ICU [46]. Immunonutrients for pARDS may include ome-
ga-3 fatty acids, amino acids (arginine, glutamine), and vitamin D.
However, these are not yet officially recommended and have not
shown clear benefits in reducing mortality or length of stay in the
ICU [11].

CLINICAL PRACTICE GUIDELINES

In summarizing the data from recent literature sources on
the intensive treatment of pards in pediatric practice, several
conclusions can be drawn:

1. When treating pARDS, using a protective ventilation
strategy involving low tidal volume and PEEP is vital.

2. ECMO is only justified in cases of refractory ARF, and
using helium-oxygen mixtures requires confirmation
from RCTs with stricter requirements.

GCs should not be routinely used for pARDS.

4. Infusion therapy is recommended for pARDS, but there
are debates regarding the rate of administration and
the choice of fluid therapy in the initial management.

5. Minimal sedation is necessary to facilitate appropriate
mechanical ventilation and enteral nutrition should be
initiated as early as possible.

CONCLUSION

PARDS is a severe condition in pediatric intensive care asso-
ciated with significant morbidity and mortality. Managing pARDS
presents a unique and challenging issue for pediatric intensivists
and anesthesiologists. The primary goals of intensive care for
PARDS are to ensure that appropriate oxygenation and ventila-
tion are achieved and maintained. However, due to the lack of
RCTs, clinical data from adults is often extrapolated to children,
particularly when rigorous comparison conditions are not avail-
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MPAKTUYECKUE PEKOMEHOALUMU

Cymmupys npeacTasaeHHble U NPOaHaM3NPOBaHHbIE AaHHble
COBPEMEHHbIX IMTEPATYPHbIX MCTOYHWUKOB, MOXHO CAeNaTb Ceayto-
LiMe BbIBOAbI MO NPAKTUYECKMM PEKOMEHAALIMAM NPU MHTEHCUBHOW
Tepanuu MOPAC B neamaTpyUyeckoit NpaKkTuKe:

1. Mpu NMOPAC cneayeT NpuAep:KMBATbCA CTPATENMM 3aLLUTHOM
MBJ1, 0OCHOBaHHOM Ha MCMNONb30BAHUM HWU3KOTO [bIXaTeNbHOTO
obbéma 1 MAKB.

2. MpumeHeHve SKMO onpasaaHo TONbKO B cayyanx pedpaktep-
Hoi O[1H, a ncnonb3oBaHWe resMii-KMCIOPOAHBIX CMeceit Tpe-
byeT noaTBepKAeHWs bonbluero uncna PKU.

3. PyTuHHOe ncnonb3osaHwue M'KC npu MOPAC He nokasaHo.

4. HasHauyeHve MHdY3MOHHOW Tepanuu Ha GOHe JaHHOM naTono-
rMmn abcontoTHO 060CHOBAHO, OZLHAKO CKOPOCTb BBEAEHUA UHPY-
3MOHHbIX CpeA, 1 BblIBOp CTapTOBOrO PacTBOpa, OCTAKOTCA AUCKY-
TabenbHbIMM.

5. MeavKameHTO3Has cefauMa HeobxoauMma B MUHUMANbHbBIX
0b6bEMax, ToNbKO Ana obneryenuna spdektusHo MBJI, a aHTe-
pasbHOe MUTaHME HYXKHO HAUYMTaTb KaK MOXHO pPaHblLLUe.

3AKNIOYEHUE

MOPAC saBnAeTcA CepbE3HbIM MATONOTMYECKMM COCTOAHMEM B
NPaKTUKe MHTEHCUBHOMN NeauaTpmum co 3HauMTeNbHOW 3aboneBaemo-
CTbtO ¥ CMepPTHOCTbIO. Peb6éHok ¢ MOPAC npesctaBnseT coboi ocobyto
U CNOXHYO Npobnemy oA AETCKMX aHecTe3nosI0roB-peaHMmaTono-
roB. B LleHTpe nepBoCTENEHHbIX 33Zja4 MHTEHCMBHOM Tepanuu npu
[aHHOM 3ab0neBaHUM HaxoaATcA OoNTUMM3aLMA napameTpos VBT 1
[OCTUKEHME Lienei, CBA3aHHbIX C afleKBaTHON oKcureHaumen. OTeyT-
cTBME CepbE3HbIXx PKM B noaaepKKy HayyHO-060CHOBAHHOTO IEYEHNSA
MOPAC npuBeno K 3KCTPanoNALMM pe3ynbTaToB U3 UCCNeL0BaHMUI Y
B3pocsbix. OAHaKo B nocneaHee Bpems, 6aarogapa yayyweHuto no-
HUMaHWUA 3NUAEMUONIOTUU U TEeTEPOreHHOCTU, a TaKKe MOCTOAHHO
PacTyLWMM JOCTUNKEHUAM B CTPATUOMKALMM pUCKa NPU JaHHOW na-
TONOTMK, CTaNN NOABAATLCA BO3MOXKHOCTU [AN1A NPOBELEHMA cneuya-
NM3MPOBaHHbIX PKU ans BbIABNEHWSA ONTUMA/bHBIX CTPATEIMIN UHTEH-
cvBHoM Tepanuu npu MOPAC.

able to support evidence-based treatment for pARDS. Still, with
an improved understanding of the epidemiology and heterogene-
ity of pARDS and advancements in risk stratification for this con-
dition, there are now new opportunities to conduct tailored RCTs
to identify the optimal intensive care strategies for pARDS.
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BANSIHVIE MEAATOHIMHA HA YPOBEHDb APTEPMAABHOI'O AABAEHUA 'Y ANL],
ITIOKNAOTO BO3PACTA

®./. BOBOEB!, P.T. COXMBOB!, IT1.&. OAVTHAEB?, A.A. YMAPOB!, ITIL.A. CYAVIMOHOBA'

1 Kadeapa sHyTpenHux 60aesneir N 2, TagKMKCKIIT roCyAapCTBEHHBIN MeANITMHCKII yHuBepcuTeT uM. AByaan nbuu Cuno, Ayiran6e, Pecrry6anka Tagxm-
KICTaH

2 Kadeapa sHyTpennux 60aesneir N 1, Tag)KMKCKIiT rocyAapCTBeHHBIN MeAUITMHCKII yHuBepcuTeT uM. Abyaan nbuu Cuno, AymranGe, Peciy6anka Tagxm-
KICTaH

MpescTaBneHbl JaHHble IMTEPATYPbl, NOCBALLEHHbIE BONPOCAM BAUAHUA MENATOHWHA Ha YPOBEHb apTepuanbHoro Aasnenus (Af) y v noxunoro
BO3pacTa C apTepuanbHoi runepteHsueit (AT). AT, 6yayum ogHUM U3 [1aBHbIX GAKTOPOB PUCKA PAa3BUTUA KapAMOBACKYIAPHbBIX NATONOMUI, 3aHUMAET
KJKOYEBOE MECTO B MeAULMHCKMX UCCaef0BaHUAX. MenaToHWH, BO3AEMCTBYIOLWMIA KaK HA YPOBHE BCETO OPraHM3ma, TaK U Ha YPOBHE PeryaTopHbIX
MexaHW3MOoB, 0COBEHHO NP HaPYLUEHWAX Ero NPOAYKLMM, MOKET UrPaTh CYLLECTBEHHYIO POb B Pa3suThmM Al. Ha CerofHAWHMIA AeHb MENATOHUH He
paccmaTpuBaeTca Kak cneunduyeckoe CpeacTso fedeHuns onpeaenéHHon 60nesHu, a cKopee, Kak MHOrOdYHKLIMOHANbHDIM 31eMEHT, cnocobCTByto-
WM NOAAEPMHaHUI0 TOMEOCTasa B OpraHu3me. Bblo NOATBEPKAEHO, YTO MCMO/Ib30BAHME MENATOHMHA B COYETAHUM C MMNOTEH3UBHOM Tepanuei y
NoXKMAbIX NnLL € AT cnocobeTayeT focTuKeHUIo 6onee 3ddEKTUBHBIX pe3ynbTaTos NedeHus. UccaefoBaHne BO3LEMCTBUA MeNAaTOHWHA Ha YpoBeHb Afl
Y VL, MOXW/I0r0 BO3pacTa ¢ Al NpeACTaBAfET 3HAUMTE/NbHbINM HayuHbINA MHTEPEeC. OCOBEHHO aKTyalbHbIM ABAAETCA U3YYeHWE B3aUMOCBA3N MEXKAY UH-
[AMBUAYANbHBIMW XapPAKTEPUCTUKAMM CEKPELIMM MEeNATOHUHA U NPEePacnoNOKeHHOCTbIO K BOSHUKHOBEHMIO KapaYOBaCKYAAPHBIX OCNOKHEHUIA. ITa
Tema TpebyeT LOMNO/HUTE/bHbIX UCCAeA0BaHui ana 6onee my6oKoro NoHUMaHwA. bblno npoaHaausnposaHo 6osee 400 UCTOYHMKOB, NOCBALLEHHbIX
Pa3MYHbIM aCMeKTaM BAUAHUA MeNaTOHMHA Ha ypoBeHb Al Mo maTepuanam 31eKTpoHHbIx 6a3 PubMed n Google Scholar. U3 Hux 6bin 0To6paHbI U
BK/IIOYEHHbI B MCCNef0BaHMe 44 ¢ y4ETOM K/IH0YEBbIX C/10B.

KnioueBble cnoBa: MesamoHUH, apmepuasnsHoe 0assneHue, apmepuanbHas aunepmeH3us, cepdeyHo-cocyoucmele 3a601eeaHue, Noxunol go3pacm.

Ana yutuposaHua: boboes ®/1, Coxnbos Pl, OgnHaes LD, A.A. Ymapos, CynaiimoHoBa LLA. BanaHue menaToHUHa Ha YpoBEeHb apTepuanbHOrO AaBAeHNs
Y /1L, NOKMAOTO BO3pacTa. BecmHuk AsuyerHsl. 2024;26(2):284-93. https://doi.org/10.25005/2074-0581-2024-26-2-284-293

EFFECTS OF MELATONIN ON BLOOD PRESSURE IN THE ELDERLY

E.D. BOBOEV!, R.G. SOKHIBOV?, SH.F. ODINAEV?, A.A. UMAROV?, SH.A. SULAYMONOVA!

1 Department of Internal Diseases N 2, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan
2 Department of Internal Diseases No 1, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

The study provides literature data on the impact of melatonin on blood pressure (BP) in elderly individuals with arterial hypertension (AH). AH is a
significant risk factor for cardiovascular diseases (CVDs) and is a key focus of medical research. Melatonin, which plays a crucial role in the body's
regulatory mechanisms, particularly when its production is disrupted, can significantly influence the development of AH. Melatonin is not a specific
treatment for a particular disease but a multifunctional element that helps maintain homeostasis. Combining melatonin with antihypertensive therapy
in elderly individuals with AH has been found to lead to more effective treatment outcomes. Exploring the effects of melatonin on BP levels in elderly
individuals with AH is of great scientific interest, especially in understanding the relationship between individual melatonin secretion characteristics
and predisposition to cardiovascular complications. This topic requires further research for a deeper understanding. Over 400 sources were analyzed
on various aspects of the impact of melatonin on BP levels using materials from the PubMed and Google Scholar electronic databases. Out of these,
44 sources were selected and included in the study, considering relevant keywords.

Keywords: Melatonin, blood pressure, arterial hypertension, cardiovascular disease, old age.

For citation: Boboev FD, Sokhibov RG, Odinaev ShF, Umarov AA, Sulaymonova ShA. Vliyanie melatonina na uroven' arterial'nogo davleniya u lits pozhilogo
vozrasta [Effects of melatonin on blood pressure in the elderly]. Vestnik Avitsenny [Avicenna Bulletin]. 2024;26(2):284-93. https://doi.org/10.25005/2074-0581-
2024-26-2-284-93

AT y:Ke MHOrue rofbl ABAAETCA OAHOW M3 OCHOBHbIX TeM B 06- AH has been a significant focus in the medical field for many
NacTn MefyUyMHbI. 3TO CBA3aHO He TO/IbKO C PacnpocTpaHEHHOCTbIO  years. That attention was attracted because it is not only prev-
[aHHO NaTonornM, Ho 1 e€ ponblo B KadecTse daKTopa pucka pas-  alent but also because it increases the risk of heart attacks and
BUTMA MHGAPKTa MMOKapAa M WHCybTa. Takue OC/IOMHEHWA MOTYT  strokes. These complications are associated with significantly
NPUBOAMTL K 3HAYUTENLHOMY CHUKEHMIO TPYA0CMOCO6HOCTH, couM-  reduced working capacity, adverse socio-economic impact, and
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aNbHO-3KOHOMMYECKOMY yLepby v aaxe netanbHocth [1-3]. Pacnpo-
CTpaHéHHoCTb Al yBenmumBaeTca ¢ Bo3pactom. Y nuu, ctapwe 60 net
OHa npesblwaeT 60%, a y amy ctapwe 75 net coctasnaet 75%. Oxu-
[AeTCA, YTO C POCTOM CPeAHero Bo3pacta HaceneHMs M1pa, YPOBEHb
pacnpocTpaHeHnsa Al 6yaeT NpoAonKaTb YBEAMYMBATLCA. IKCNEPTbl
NPOrHo3MpytoT, YTo K 2025 roay KOAMYECTBO /It0AEeN, CTPASAOLMX OT
AT, BO3pacTéT Ha 15-20%, AoCTUrHYB NpnbansuTensHo 1,5 munnvapaa
yenosek [4-6].

CornacHo pekomeHnzaumm Esponeiickoro obLecTsa Kapamono-
ros v EBponerickoro obwectsa no Al 3a 2018 rog, AvarHocTU4eckme
KpuTepun Al, OCHOBaHHble Ha KAMHUYECKUX u3mepeHuax AL, ycTa-
HaB/MBAlOTCA Ceayowym obpasom: cuctonmyeckoe AL (CAL) co-
ctaniset 140 mm Hg v Bbiwe, a anactonmdeckoe AL (4AL) — 6onee 90
mm Hg. Ina camocToaTenbHbIx M3mepeHunin ALL aoma yposHU Al onpe-
neneHbl Kak CALl — sbiwe 135 mm Hg n/van JAL — sbiwe 85 mm Hg.
Mpn cyTO4HOM MOHWUTOpUHre ALl AMArHOCTUYECKME MOKasaTenn co-
CTaBnAoT ana cpeaHecytodHoro A — 130 n 80 mm Hg, ona gHeBHOro
—135 1 85 mm Hg, 1 ana HouHoro — 120 1 70 mm HE. Mexay ypoBHem
ALl 1 BEPOATHOCTbIO Pa3BUTUS CEPAEYHO-COCYAUCTbIX 3ab60NeBaHuMi
(CC3) cywiectByeT NpamMan B3aUMOCBA3b, MPUYEM ITOT PUCK HAUMHAET
YBENYMBATLCA YKEe NPU CPABHUTENBHO HU3KMX NoKa3saTtenax AL: 110-
115 mm Hg ana CAL n 70-75 mm Hg g JAL [6-8].

Al — NOTeHUMaAbHO KOHTPO/IMPYEMOE COCTOSHUE, U UMeeTcs
60/1blIOE KOMMYECTBO K/MHWUYECKMX WUCCNEA0BaHMIA, KacatoLmxcs
NPUMEHEHMA TUMOTEH3MBHbIX npenapatos (MM). ddeKTMBHOCTL U
6e30nacHOCTb AaHHbIX NpenapaToB Oblaa ycTaHoneHa. OgHaKo, Ha
MPOTANKEHUN [ONTOTO BPEMEHM MOMWMION BO3PACT Obll OLHUM M3
$aKTOPOB, OrPaHMUMBAIOLLMX aKTUBHOE MEAMKAMEHTO3HOE fleveHne
ATl. 3T0 CBA3aHO C OMACEHUAMM OTHOCUTENBHO BO3MOMHbIX MOBOY-
HbIX 3QdEKTOB M NAOXOM NEPEHOCMMOCTU NpenapaTos. Mpu oueHKe
3G EeKTUBHOCTM TepaneBTUHECKUX NOAXOA0B K eveHuto Al'y auy, no-
YKMNIOTO BO3pacTa KNtoueBbIMU GpakTopamu ABASIOTCA UX CMOCOBHOCTb
a[eKBaTHO pearMpoBaTh Ha JieYeHwne, obLee coCTosAHUE 340P0BbA U
YPOBEHb GYHKLMOHANbHOWM aKTMBHOCTW. HayuHble fAaHHbIE, MOAYYeH-
Hble M3 NOCNeAHUX PaHLOMMU3MPOBAHHBIX KAMHUYECKUX UCMbITAHUNM,
NOATBEPKAAIOT, YTO MPUMEHEHME TMMOTEH3MUBHbIX METOA0B IeYeHUA
Y AAHHOV BO3PACTHOW KaTeropuuy NalmeHToB BEAET K CYLLECTBEHHOMY
CHUMKEHMIO YaCTOTbl BO3HMKHOBEHMA CC3 M cMepTHOCTU OT KapamoBa-
CKY/IAPHbIX OCNOXKHEHMUA [6, 9].

CyTouHble KonebaHums ALl MMeOT CBA3b C ycyrybneHnem cocro-
AHWUA OPraHOB-MMLLEHEN M MOBbILAKT BEPOATHOCTb BOSHUKHOBEHUSA
KapAMOBACKY/IAPHbIX OCNIONKHEHWIA. B page uccnefosaHuii bbina ycra-
HOB/IEHA PO/Ib HEAOCTAaTOYHOIO CHUMKEHNS YPOBHA ALl HOYbIO BO Bpe-
M$ CHa, U AJaHHOE 06CTOATENbCTBO NOBbILLAET BEPOATHOCTb BOSHUKHO-
BEHWS CEPAEYHO-COCYAMUCTIX OCNONKHeHMI [10, 11].

CornacHo Turek FW (2016), «...B CyTOYHOM perynsumm ypoBHs
A/l 334e/CTBOBAHbI C/IOMKHbIE PEryAATOPHbIE MeXaHW3Mbl. B cooTeT-
CTBMM C NPUHLMNAMM, ONUCaHHbIMK B popMmyne lMyaseins, perynauma
ALl [OCTUraeTcA Yepes KOHTPONb CEPAEYHOro Bblbpoca wau uame-
HeHWe nepudepryeckoro CoNPOTUBAEHUA, YTO BK/IKOYAET BapuaLmum
B [IMAMETPEe U TOHYCE COCYAO0B, OKAa3blBAKOLLMX CONPOTUB/EHME. ITU
npoueccbl perynmposaHna ALl TeCHO CBA3aHbl C LUMPKAAHBIMU PUT-
MaMM, KOTOpble UrPatoT OCHOBHYIO PO/Ib KaK B SHAOMEHHbIX, TaK U B
9K30reHHbIX GaKTOPaX, BAUAIOLLMX Ha CyToYHble KonebaHua ALy [12].

MccnenoBaHuA NOKasbiBakoT, YTO MOHMTOPWHT Afl no3sonset
3HAYUTENIBHO COKPATUTb YacTOTy 3a60/1I€BaEMOCTU U YPOBEHb CMEPT-
HOCTM OT KapAMOBaCKyNApHbIX natonoruii [13]. Uccneposanms, npo-
BeaéHHble Luo Y et al (2013), BbisBnAM, YTO Y BoNbHBIX ¢ Al YacTo
HabnofaeTca 3HauMTeNbHOE MoBbieHUe Al nMo yTpam, U npexae
BCEro, B Nnepsble ABa Yaca noc/ie NpocbinaHua. 31a TEHAEHUNA TECHO
CBA3aHa C YBE/IMYEHMEM YaCTOTbl KAPAMOBACKYNAPHBIX OCNOKHEHUIN.
BblN10 yCTaHOBNEHO, YTO BEPOSTHOCTb BO3HUKHOBEHMA b0 ycyrybne-

high mortality rates [1-3]. The prevalence of AH rises with age,
exceeding 60% among individuals over 60 years old and reaching
75% in those over 75 years old. As the average age of the world
population increases, AH is expected to become more common.
Experts predict that by 2025, the number of people with AH will
increase by 15-20%, affecting around 1.5 billion people globally
[4-6].

According to the 2018 European Society of Cardiology and
the European Society of Hypertension recommendations, the di-
agnostic criteria for AH based on clinical measurements of BP are
as follows: Systolic BP (SBP) is 140 mm Hg and above; diastolic BP
(DBP) is more than 90 mm Hg. For self-measurements of BP at
home, the defined BP levels are: SBP above 135 mm Hg and/or
DBP above 85 mm Hg. With daily BP monitoring, the diagnostic
indicators are: Average daily BP — 130/80 mm Hg; daytime BP —
135/85 mm Hg; nighttime BP — 120/70 mm Hg. There is a direct
relationship between the level of BP and the likelihood of devel-
oping CVD. The risk begins to increase at relatively low BP levels:
110-115 mm Hg for SBP, and 70-75 mm Hg for DBP [6-8].

AH is a potentially treatable condition, which is confirmed
by multiple clinical studies regarding the use of antihyperten-
sive drugs (AHDs). The effectiveness and safety of these drugs
has been established. However, for a long time, old age has
been one of the factors limiting active drug treatment of hyper-
tension. This limitation is due to concerns about possible side
effects and poor tolerability of the drugs. When assessing the
effectiveness of therapeutic approaches to treating AH in older
people, the key factors are their ability to effectively respond
to treatment, general health status, and functional fitness. Sci-
entific evidence obtained from recent randomized trials clinical
trials confirms that the use of antihypertensive treatment meth-
ods in this age category of patients leads to a significant reduc-
tion in the incidence of CVD and mortality from cardiovascular
complications [6, 9].

Daily fluctuations in BP correlate closely with target-organ
damage and an increased risk of cardiovascular complications.
Several studies have shown that insufficient drop in BP during
sleep can elevate the likelihood of such complications [10, 11].

Turek FW (2016) stated that complex regulatory mecha-
nisms are involved in daily BP control. According to the principles
outlined in Poiseuille's formula, BP regulation is achieved through
the control of cardiac output or changes in peripheral resistance,
including variations in the diameter and tone of the resistance
vessels. These processes of BP regulation are closely related to
circadian rhythms, which play a significant role in both endoge-
nous and exogenous factors influencing daily BP fluctuations [12].

Studies show that BP monitoring can significantly reduce
the incidence and mortality rate associated with CVD [13]. Luo
Y et al (2013) found that patients with AH often experience a sig-
nificant increase in BP in the morning in the first two hours after
waking up. This trend is closely associated with an increase in the
incidence of cardiovascular complications. It was found that the
likelihood of CVD occurring or worsening in the morning is 70%
higher than at other times of the day [14]. It is evident that sev-
eral factors, including hemodynamic parameters, general health
status, lifestyle habits, emotional state, and hemorheology, play
a catalytic role in the development of myocardial infarction and
stroke. These factors are closely related to the moment of awak-
ening [15].
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HUA cepAeYHO-COCYAMNCTOM NaToNorMm No yTpam Ha 70% Bbllle, Yem B
apyroe Bpems cyTok [14]. CyLLecTByOT OAHO3HaYHble JOKa3aTe/bCTBa
TOro, YTo pAA GaKTOpOB, BKAKOYAA reMOAMHAMMYECKMEe NOKa3aTenu,
obLuee COCTOAHME 3[,0POBbA, HKMU3HEHHbIE MPUBbLIYKM, SMOLMOHANb-
HOe COCTOAHME W PeosorMyeckne XapaKTePUCTUKU KPOBM, UrpatoT
pO/b KaTasM3aTopoB B Pa3BUTUM MHbAPKTa MUOKapAa M MHCYNbTa.
3T GaKTOPbI TECHO CBA3aHbI C MOMEHTOM NPobyKaeHMa [15].

LinpkagHble putmbl ALl OKa3bIBatOT CyLLLECTBEHHOE BAUAHME HA
GYHKLMOHMPOBaHUe cepaiedHo-cocyaucTon cuctemsl (CCC). Mpu Ha-
PYLEHMAX 3TUX CYTOYHbIX pUTMOB Afl BO3pacTaeT BEepOATHOCTb BO3-
HUKHOBEHMA KapLMOBACKYNAPHbIX OCNOXKHEHMN. YposHu CAL n JAL,
M3MEHAIOTCA B COOTBETCTBUM C LIYPKaAHbIM PUTMOM. B HouHOe Bpems
Y 340pOBOro YenoBeka yposeHb ALl cHmxaetca Ha 10-20%. MauveHTsl,
cTpagatowme Al 1 He AeMOHCTpUpYtoLMe CHUXeHne ypoBHA Afl Ha
10% vnv 6onee nNo HoYam, Knaccuduumpytotea Kak "non-dippers". 3to
ABIEHME ACCOLMMPOBAHO C aKTUBALMEN PEHWUH-AHTUOTEH3WH-aIba0-
CTEPOHOBOW CUCTEMbI, YTO B/IEYET 33 COOOM MOBbILLEHHbIN PUCK Pa3-
BUTMA XPOHMYECKMX MOYEYHbIX 3a60NEBAHMIN U YBENNYMBAET BEPO-
ATHOCTb HEBNAroNpPUATHBIX CepAEYHO-COCYANCTbIX cobbiTMi [11, 16].
[Lpyrve Buabl aHOManU LMPKAAHbIX PUTMOB B CyTOYHOM npodune
AJl BKNOYAIOT ABNEHMS, KaK "over-dippers", Korga HOUHOE CHUXKEeHKe
yposHa Al npesbliwaet 20%, ¥ NPOTUBOMNO/OKHOE COCTOAAHME, Ha3bl-
Baemoe "night-peakers", koraa yposeHb HouHoro Al Ha 10% v 6onee
Bbille AHeBHoro [17].

KAnMHUYecKkue v anuaemmonornyeckne MccnefoBaHns AcHo ae-
MOHCTPUPYIOT 3HAaYMMOCTb CyTouHOro putma ALl. HapyleHue storo
PUTMa KOppPenupyeT C yBEeMYEHHbIM PUCKOM Pa3BUTUA UHCYNbTA U
LpYrX CepbE3HbIX OCNOKHEHMUI B pamKax CC3, fienas ero BOCCTaHOB-
NleHne KPpUTUYECKM BaXKHbIM AN1A YYULIEHWA Pe3yNbTaTos eveHus. B
CcBeTe 3TO0ro, UccnefoBaHusA, GOKyCUpYoLLMEca Ha MeHee U3BECTHbIX
acnekTax, BAVAIOLMX Ha nporpeccupoBaHune Al, NPUBIEKAOT 3HaUM-
TenbHOe BHMMaHWe. HeoCTaTok MenaToHMHa MOXKET HapyLWUTb Ka-
YECTBO CHa W NPENATCTBOBATb CHUNKeHWIO Al HOUbtO Y 60/1bHBIX C AT,
HeCMoTpA Ha npumeHeHue [Tl. SKcnepuMeHTaNbHble UCCNef0BaHNA,
npoBefEHHbIE HA XXMBOTHbIX C BHE3anHoin Gopmoii Al, AeMOHCTpUpy-
10T, UTO NPUMEHEHWE MENATOHMHA B papPMAKONOTUYECKKX U PU3MONO-
TMYECKMX L03MPOBKAX CNOCOOCTBYET YyMeHbLUEHWIO NoKasaTtenei CAL
n OAL, a TakKe cpegHero yposHa ALl. Kpome Toro, oTmevaeTca CHu-
JKEHMe YacToTbl CEPAEYHbIX COKpaLLeHmii [3, 18, 19].

Ha AaHHbI MOMEHT M3BECTHO, YTO 3MUOU3 UrPaeT BaKHYIO
PONb B CBA3M MEXAy BHYTPEHHEN Cpeaoit opraHuMsMa W BHELLHeW
OKpYy:KatoLLel cpenoit, obecneunBas MX CUHXPOHM3ALMIO U afanTa-
LMo opraHM3ma. BbipaboTka MenaToHWHa NpoucxoauT B anuduse, B
HOYHOE Bpems CyTOK. [pu 3TOM oA, BO3LeNCTBMEM CBETOBbIX /ly4el,
W, Npexzae Bcero, 06nafatoLLmx XapakKTepuUCTMKaMmn AHEBHOrO CBeTa
(c y4acTKamu cnekTpa ¢ KOPOTKMMM BONHAMM), NPOLLECC BbIPabOoTKM
MenaToHMHA yrHeTaetea [20, 21].

MenaToHWH — FOPMOH, UTPaIOLLMIA KKOYEBYIO PO/Ib B KOOPAMHA-
LMK paboTbl UMMYHWUTETA, HEPBHOW CUCTEMbI M TOPMOHANbHOM cucTe-
Mbl, — OTBEYAET 3a ynpasieHne pUTMaMu cHa 1 boapcTeoBaHuA. IToT
FOPMOH BAMAET Ha POCT U pa3BUTUE KNETOK, UX CNTOCOBHOCTb K 06HOB-
JIEHUIO M YMUPAHWIO, A TaKKe NOAAEePKMBAET HOPMasbHble QYHKLMM
3peHus. MoMMUMO 3TOr0, MeNaTOHUH CMOCOBCTBYET CHUMKEHWMIO XOne-
CTEPUHA, YKPENIAeT cnocobHOCTb OpraHW3ma NpoTUBOCTOATL CTPECCY
1 GU3NYECKMM Harpy3Kam M CnocobCTBYET CTabWUAN3aLMM KPOBAHOTO
fasnenus [22, 23]. BausHue menatoHWHa Ha opraHbl CCC obycnosne-
HO ero crnocobHOCTbIO BO3€MCTBOBATb HA COCYAUCTbIN TOHYC, UHIMOU-
poBaTb arperauuio TpombouuTos 1 perynnposatb YCC. YctaHoBNEHO,
YTO MEIATOHWH Y4acTBYET B CYTOUHOW OpPraHU3aLmMn reMoAUHaMUKK
U MMeeT B0o/IbLIoe 3HAUEHME NPY Pa3ANYHBIX GOPMaXx KapAMOoBacKy-
NAPHbBIX NATONOTUI U HAPYLWEHMAX OBMEHHbIX MPOLLECCOB, KOTOpble
CNOCOBCTBYIOT Pa3BUTUIO CEPAEYHOM HedocTaTouHoCTH [24-27]. Kpo-
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The circadian rhythms of BP significantly impact the func-
tioning of the cardiovascular system (CVS). When these circadi-
an BP rhythms are disrupted, the risk of cardiovascular compli-
cations increases. Both SBP and DBP levels fluctuate according
to this rhythm. A healthy person's BP levels typically decrease
by 10-20% at night. Hypertensive patients who do not show this
10% or more significant decrease in BP at night are referred to as
"non-dippers". This phenomenon is linked to the activation of the
renin-angiotensin-aldosterone system, which increases the risk of
developing chronic kidney diseases and raises the risk of adverse
cardiovascular events [11, 16]. Other types of circadian rhythm
abnormalities in the circadian BP profile include "over-dippers",
when the nighttime BP decrease exceeds 20%, and the opposite
condition, called "night-peakers", when the nighttime BP level is
10% or higher than daytime [17].

Clinical and epidemiological studies demonstrate the impor-
tance of the circadian rhythm of BP. Disruption of this rhythm is
correlated with an increased risk of stroke and other severe CVD
complications, making its restoration critical to improving treat-
ment outcomes. In light of this, studies focusing on lesser-known
aspects influencing the progression of AH have attracted consid-
erable attention. Melatonin deficiency may impair sleep quality
and prevent nighttime BP reduction in patients with AH despite
the use of antihypertensive medication. Experimental studies
on animals with induced AH demonstrate that using melatonin
in pharmacological and physiological dosages helps reduce SBP,
DBP, and mean BP. Additionally, there is a decrease in heart rate
[3,18,19].

The pineal gland is now understood to play an essential role
in connecting the body's internal and external environments, en-
suring their synchronization and the body's adaptation and thus
maintaining homeostasis. Melatonin production takes place in
the pineal gland at night. At the same time, exposure to light,
especially daylight with short wavelength parts of the spectrum,
inhibits melatonin production [20, 21].

Melatonin is a crucial hormone coordinating immune, ner-
vous, and hormonal functions. It regulates the sleep-wake cycle,
cell growth, development, renewal, and death and maintains
normal vision functions. Melatonin also helps lower cholesterol,
strengthens the body's ability to cope with stress and exercise,
and helps stabilize BP [22, 23]. Its impact on the CVS is attributed
to its ability to influence vascular tone, inhibit platelet aggrega-
tion, and regulate heart rate. Research has shown that melatonin
is involved in the daily regulation of hemodynamics and is signifi-
cant in various cardiovascular and metabolic disorders contribut-
ing to heart failure [24-27]. Additionally, melatonin reduces the
excitability of the sympathetic division of the autonomic nervous
system and prevents the development of endothelial dysfunction
[28].

The pineal gland is able to modulate central and peripheral
endocrine mechanisms involved in the development of AH and
myocardial ischemia. Both melatonin and disruptions in its pro-
duction can significantly impact daily and seasonal BP rhythms
and the development of coronary artery disease (CAD). However,
the relationship between naturally produced melatonin, exter-
nally administered melatonin, and nighttime BP indicators is not
fully understood and remains a focus of scientific research [29].
To date, melatonin has not been included in standard treatment
protocols for AH. However, it has been included as an additional
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Me TOr0, MENATOHWH CHUKAET BO3OYAMMOCTb CUMNATUYECKOTO OTAeNa
BEreTaTMBHOW HEpPBHOWM CUCTEMbI U NPENATCTBYET Pa3BUTUIO SHAOTE-
NManbHoM anchyHKumm [28].

3nudu3 cnocobeH obecneunsatb NONPABOYHYIO MOAYAALMUIO
LLeHTPasbHbIX U Nepudepuyeckmx sHAOKPUHHBIX MEXaHU3MOB, y4a-
CTBYHOLLMX B GOpMUPOBaHUM AT 1 niemMmnn MroKapaa. MenaToHuH 1
HapyLLeHWe ero NPOAyKLMM KaK Ha YPOBHe LieSIOCTHOTO OpraH13ma,
TaK U HA YPOBHE PErynAaTOPHbIX MEXaHU3MOB MOXET UrpaThb Cylle-
CTBEHHYIO PO/b B NaTOreHe3e YpoBHA CYTOYHOMN U CE30HHON PUTMU-
K AL 1 pa3BuTMA Mwemmdeckol bonesuu cepaua (MBC). OgHako
B3aMMOCBA3b MEK/Y ECTECTBEHHO BblpabaTbiBaEMbIM OPraHU3MOM
MeNaTOHMHOM, BHELUHe BBEAEHHbIM M NOKasaTeNaMu HouHoro Afl
[l0 CMX MOP He NOMHOCTbIO M3yYeHa W NPOAO/KAET MPUBEKATb BHU-
MaHue y4éHbix [29]. [lo cerofHALHEro AHA MEeNaTOHUH He BK/IHOYEH
B CTaHAAPTHble NPOTOKOAbI NeveHna Al, HO B page paHAOMU3MPO-
BaHHbIX, MHOTOLLEHTPOBbIX UCCIEA0BAHMI MENaTOHUH BK/IIOYEH KaK
[LOMOJIHUTE/IbHBIV NPenapaT K CTaH4apTHOM Tepanuu 60/1bHbIX Al 1
MBC.

WcenenosaHus, nocsawwéHHble GyHKUMAM 3nmMdusa 1 Bbipaba-
TbIBAEMOMY UM FOPMOHY MENATOHWHY B KOHTEKCTE PeryimpoBaHus
Pa3nMyHbIX GU3MONOrUUECKUX NPOLLECCOB B OPraHU3ME, Bbi3blBAKOT
3HAUMUTE/IbHbIN MHTEPEC B Hay4HOM coobuiecTse. ManbmaH Afl, Pano-
nopt CW (2014) npeanonaratoT, YTO CyTOYHble KonebaHua ALl moryT
6bITb 00YCNI0BNEHDI BAUSHUEM MENATOHMHA Ha perynaumio GyHKUmi
KapAmoBackynspHom cuctemsl [30].

B wccnepoBaHuKM, nposeféHHOM 3acnaBckol PM ¢ coasrT.
(2019), 6bIM10 KOKA3aHO yCUNEHWE TUMOTEH3UBHOTO 3GdEKTa aHTU-
NepTeH3UBHbIX MPenapaTos B KOMOUHALMK C MENATOHUHOM. YCTaHOB-
NleHbl CYTOYHbIe PUTMbI MOKasaTeNnei reMoAMHAMUKM U HapyLueHve
LIMPKaZMaHHON OpraHW3aL/m NapameTpoB KpoBoobpalleHus y 60/b-
Hbix AT. [lobaB/ieHe MenaToHMHa K CTaH4APTHOM M1NOTEH3UBHOM Te-
panum 60/1bHbIX Al 3HAUMMO CHU3U/O YpoBEHb ALl M HOPMANKU30BaNO
CYTOYHYH PUTMUYHOCTb NMOKa3aTesel remoauHamukm [31].

B nccnefoBaHMAX OTMEYaeTca, YTo Mpu NPUMEHEHUU Mmena-
TOHWHa BmecTe ¢ [T HabagaeTca He TONbKO YCUNEHUE UX TUMOTEH-
31BHOTO 3ddeKTa, HO U CTabuaM3aumsa AHEBHbIX 3HaueHui AL n ero
CYTOYHOro pUTMa. IPPEKTUBHOCTb MENATOHMHA B 3TOM OTHOLIEHUU
CBA3bIBAOT C €ro aHTMOKCUAAHTHLIMU CBOWCTBAMM, KOTOPbIE MOMO-
ratoT YMEHbLUWUTb OKCUAATUBHBIN CTPECC, YYYLIUTD PEOJIOTUIO KPOBMY,
NoAaBWTb aKTUBHOCTb TPaHCKpuUnuuoHHoro daktopa NF-kB 1 cokpa-
TWTb BOCMA/IMTE/IbHbIE NPOLLECCHI B TKAHAX NO4YKM [32]. MenaToHuH
He TO/IbKO NPOABAAET COOCTBEHHbIE AaHTUOKCUAAHTHbIE KayecTBa, HO
W aKTUBM3MPYeT paboTy TaKMX aHTUOKCUAAHTHbIX GepMeHTOB, Kak
TNYyTaTUOHMNEePOKCMAA3a U [NYTaTUOHPeAYyKTa3a, K TOMy e OH 3¢-
bEKTUBHO MHIMOMPYET aKTUBHOCTb MHAyUMbenbHo NO-cuHTasbl. B
KauecTBe npupoaHoro perynatopa AL, MenaToHMH 0CO6eHHO BaxeH
AnA nofein, ctpagatolmx Al, NOCKONbKY NOBbIWEHHaA NOTPe6bHOCTb B
3TOM FOPMOHE MOET NMPUBECTU K UCTOLLEHUIO GEPMEHTHBIX CUCTEM,
OTBETCTBEHHbBIX 33 €r0 CUHTE3, YTO, B KOHEYHOM WTOre, CHUXKAET ero
YPOBEHb B 0praHuame [33].

B page cnyyaes y naumeHTos ¢ Al u UBC Habtogaetcs upesmep-
HafA aKTUBHOCTb rMNOPM3-aApPEHaN0BOM CUCTEMBI, Ha KOTOPYIO pery-
NvpyioLLee BAUAHME OKasblBaeT MeNaToHWH. OH perynnpyet QyHK-
LIMOHMPOBaHME KaNbLMEBbIX KaHAN0B B COCYAUCTON CUCTEME, U WX
ONCPYHKLMA CYATAETCA OAHUM U3 OCHOBHbBIX MEXaHW3MOB Pa3BUTUA
AT v UBC. fMnoTeH3MBHOE AeiCTBME MeNaTOHMHA 0BYCN0BEHO ero
CMOCOBHOCTBIO YyMeHbLIATh 0bLee nepudepryeckoe ConpoTUBieHne
€OCyf,0B, 0COBEHHO B HOYHOE BPEMS, UTO BELET K CHUMEHWMIO My/IbCO-
Boro AZL. Mpu 3Tom yTpom HabntoAAEeTCA yBEMUYEHUE CUCTONIMYECKOTO
06bEMa KpoBu. B 3TOI cBA3M BKAOYEHME MENAaTOHUHA B KauyecTBe 3a-
MeCTUTE/IbHOM NaToreHeTMYeckoi Tepanum 6onbHbix Al u UBC npea-
CTaBnseTca LuenecoobpasHoim [34, 35].

drug in several randomized, multicenter studies for patients with
AH and CAD.

The scientific community focuses on researching the func-
tions of the pineal gland and the hormone melatonin it produces
to regulate various physiological processes in the body. Palman
AD and Rapoport Sl (2014) suggest that daily fluctuations in BP
may be influenced by melatonin's regulation of CVS functions
[30].

Zaslavskaya RM et al (2019) proved that combining mel-
atonin with AHDs enhances their hypotensive effect. The study
established the daily rhythms of hemodynamic parameters and
the disruptions of circadian rhythms that affect hemodynamic pa-
rameters in patients with AH. Adding melatonin to standard anti-
hypertensive therapy for patients with AH significantly reduced
BP and normalized the daily rhythm of hemodynamic parameters
[31].

Studies have noted that when melatonin is used together
with AHDs, not only does it increase their hypotensive effect, but
it also stabilizes daily BP values and their circadian rhythm. The
effectiveness of melatonin in this regard is associated with its an-
tioxidant properties, which help reduce oxidative stress, improve
blood rheology, suppress the activity of the transcription factor
NF-kB, and reduce inflammation in the kidney [32]. Melatonin
exhibits its antioxidant properties and activates antioxidant en-
zymes such as glutathione peroxidase and glutathione reductase,
effectively inhibiting the activity of inducible nitric oxide (NO)
synthases. As a natural BP regulator, melatonin is crucial for peo-
ple suffering from AH, as an increased need for this hormone can
lead to depletion of the enzyme systems responsible for its syn-
thesis, ultimately reducing its level in the body [33].

In some cases, AH and CAD may be associated with activity
of the hypothalamic-pituitary-adrenal axis, regulated by mela-
tonin. Melatonin plays a role in regulating the functioning of calci-
um channels in the vascular system, and its dysfunction is consid-
ered one of the primary mechanisms for the development of AH
and CAD. The hypotensive effect of melatonin is attributed to its
ability to reduce total peripheral vascular resistance, particularly
at night, leading to a decrease in pulse pressure. However, in the
morning, there is an increase in systolic blood volume. Therefore,
including melatonin replacement therapy for patients with AH
and CAD appears to be appropriate [34, 35].

The daily fluctuations in BP and melatonin production in the
pineal gland are closely related to the circadian rhythm. Several
studies have highlighted the potential effects of externally admin-
istered melatonin on nocturnal BP. Obayashi K et al (2014) ana-
lyzed the relationship between urinary melatonin levels and BP
in older adults. The study involved 863 patients with a mean age
of 72.1 years, including 386 patients receiving antihypertensive
treatment. The analysis of the study results revealed that an in-
crease of melatonin in urine by 25% is associated with a statisti-
cally significant decrease in SBP in patients who did not receive
AHDs (p=0.01). However, among the group of patients using med-
ications, no significant effect of increasing urinary melatonin lev-
els on BP was found (p=0.87). A multiple post hoc analysis found a
decrease in SBP during sleep and an inverse correlation between
urinary melatonin concentrations. The authors note that "...this
association was observed regardless of participants' gender, age,
body mass index, diabetes, smoking, and physical activity. The
correlation coefficient was —2.21 (—4.38 to —0.05) with statistical
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CyTouHble KonebaHus ypoBHA ALl 1 BbipaboTKa MenaToHMHA B
anudu3e TeCHO CBA3aHbI C paboToi B1UONOrMYECKMX YaCOB OpraHU3ma.
Psp, vccnegoBaHMin NOAYEPKMBAET NOTEHLMANBHOE BANAHWNE BHELIHE
BBOAMMOrO MeNaTOHMHA Ha MoKasaTesn HoyHoro ALl B uccneposa-
HuK, nposeaéHHom Obayashi K et al (2014), aHann3upoBanach cBA3b
MEXAY YPOBHEM MENATOHUHA, BbIAENEHHOMO C MOYON, 1 ALl y NoXu-
NbIX L, B pamKax uccnegoBaHma 6bi10 334eMCcTBOBaHO 863 NaLMeH-
Ta cpefHero Bo3pacta 72,1 roga, U3 KOTOPbIX TMMNOTEH3UBHOE SIeYeHne
npumeHanocb y 386 60/bHbIX. AHAAM3 PE3YNLTaTOB MCCAEL0BAHNA
MOKasaA, YTo NOBbILEHME YPOBHA MENaTOHMHA B MOYE Ha YeTBepTb
CBA3AHO CO CTAaTUCTUYECKU MOATBEPKAEHHBIM yMeHblueHnem CAL
y 60/IbHbIX, HEe MOMYyYaBLIMX TMMNOTEH3MBHbIX Npenapatos (p=0,01).
OpHaKko cpeay rpynnbl NALMEHTOB, NPUMEHAIOWMX NEKaPCTBEHHbIE
CpeacTsa, 3HAaYMMOTO BAVAHMA MOBbLILEHWA YPOBHA MENATOHUHA B
Moye Ha A/l He 6bI10 06HapyKeHO (p=0,87). B xofie MHOXECTBEHHOIO
PETPOCMEKTUBHOMO aHan3a bbio BbIABNEHO CHUXKeHWe CALL Houblo,
BO BPems CHa, M 0bpaTHas Koppenauus Mexay ypoBHEM KOHLEHTPa-
LMK MeNAaTOHMHA B MOYe. ABTOPbI OTMEYALOT, YTO «...3Ta CBA3b Habto-
[lanacb He3aBMUCUMMO OT reHAEPHbIX U BO3PACTHbIX PA3/INUMIA y4aCTHU-
KOB, UX MHAEKCa Macchl Tesla, HaMuuA caxapHoro avabeTa, KypeHus
1 dU3nYecKoi akTMBHOCTU. KoadpduumeHT koppensauum 6bin —2,21 (ot
—4,38 1o -0,05) co cTaTUCTMYecKon 3HaUMmocTbio p=0,045. MoBbile-
HWe YpOBHA MenaToHuHa B moye ¢ 4,2 ao 10,5 MKr KoppenmpoBsano co
CHUXKeHMeM ypoBHA CAL Ha 2 mm Hg B HOYHOE BpeMs CyTOK». ABTOPbI
NPeANONOKNAN, YTO MENATOHWUH MOMKET B/IMATb Ha HOYHbIE NMOKa3aTe-
v CALL y ML, NOXKMAOro BO3PacTa, NPUHMMAIOLLMX TMNOTEH3UBHYHO
Tepanuto [36].

MccnenoBanua, NpoBeAEHHbBIE HA YKUBOTHbIX, AEMOHCTPUPYIOT,
YTO XMPYPrudeckoe yaaneHune anudmsa, M3BECTHOE KaK NMUHEaNIKTo-
MUA, BNEYET 3a cobol npogonkutensHoe nosbiwenne Afl. OgHako
HOpManusauma ypoBHA A/l BO3MOXKHA NPU UCKYCCTBEHHOM BBeAe-
HUKM MenaToHuHa. Kpome TOro, y »KMBOTHbIX, KOTOPbIM Obin yaanéH
anndw3, HabNoAAETCA YCUNEHHOE CyXKEHWE COCYZOB B OTBET Ha Ba-
30KOHCTPUKTOPHbIE areHTbl U3-33 YBEJIMYEHHOW YyBCTBUTENbHOCTU
MX PeLenTopoB. MccnenoBaHnA Ha XKMBOTHbBIX, KaK in vitro, Tak u in
Vivo, B CUTyaLMAX NOBbILEHHOTO COCYAMCTOrO TOHYCA, NOKa3aau, 4to
MENATOHWH B HOPMA/bHbIX U HapMaKONOrMUeckux fo3ax cnocobeH
BbI3bIBATb 3HAYUTE/IBHOE CY}KEHME COCYA0B. ITO BO3AEWCTBUE CONPO-
BOXKJAETCA CHUXKeHnem yposHel CAL, AAL v cpeaHero Afl, a TakKe
ymeHblueHnem YCC. OaQHAKO CTOMT OTMETUTD, YTO NPU BBEAEHUU Me-
NAaTOHMHA 30POBbIM KpbICamM HE OTMEYaINCb 3aMETHbIE U3MEHEHUA
B nokasatensax A [37].

BaKHbIM B KOHTEKCTE Hay4HbIX LOCTUXKEHWUI ABASETCA uccne-
[loBaHuWe, nposeaéHHoe Mozdzan M et al (2014), rae uccneaosatenu
boKycnpoBanmcb Ha aHanuse 3p¢HeKToB, KOTOPbIE OKa3blBAET 3K30-
reHHbIV MenaToHMH Ha ALy rpynn 60/1bHbIX, KnaccupuuUmMpyeMbIX Kak
"dippers" n "non-dippers" (npoxoaalmx Kypc runoTeH3MBHOM Tepa-
M1K), a TaKXKe Yy NaLMEHTOB C caxapHbimM anabetom Il Tuna. Aautens-
HOCTb 3TOFO WMCCNEA0BaHMA COCTaBWIA BOCEMb Heleslb U BKAOYana
HECKO/IbKO KNtoYeBbIX 3TanoB. Ha nepBom 3Tane, A/UTENbHOCTbIO B
YyeTblpe Hegenu, Y4acTHMKM NPUHUMANU MENATOHUH B A03MPOBKe 3
MT eXKeHEBHO. YYaCTHVUKU UcCnefoBaHMA Bblin pasaeneHbl Ha YeTbl-
pe rpynnbi:

e [pynna 1: coctoana u3 32 naumexToB "dippers", y KOTOpbIX

Habtoganack HOpMabHas CyTouHas AMHamuKa ALl
e [pynna 2: Bktoyana 34 "non-dippers", nonyyaswimx mena-
TOHWH B A03MPOBKe 3 Mr.

e [pynna 3: KoHTpoAbHas rpynna u3 28 "dippers".

e [pynna 4: koHTposbHas rpynna u3 30 "non-dippers".

Mocne 3aBepLieHMA NepBbIX YETbIPEX HeAeNb, [03bl Ha3Havae-
MOro 60/1bHbIM MeNaTOHMHA MOBbILIANN A0 5 Mr B CyTKM C NPOAO/IKE-
HUeM NPUEMa B TeYeHMe CNeayHoLLMX YETbIPEX Heaenb.
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significance p=0.045. An increase in urinary melatonin levels from
4.2 to 10.5 mcg correlated with a decrease in SBP by 2 mm Hg at
night". The authors suggested that melatonin may influence noc-
turnal SBP in older adults taking antihypertensive therapy [36].

The removal of the pineal gland, known as pinealectomy, in
animal studies has been shown to cause a long-lasting increase in
BP. However, it is possible to normalize BP levels with the artificial
administration of melatonin. Animals that have undergone pine-
alectomy also exhibit increased vasoconstriction in response to
vasoconstrictor agents due to the heightened sensitivity of their
receptors. In vitro and in vivo animal research has demonstrated
that melatonin can cause significant vasoconstriction in increased
vascular tone in physiological and pharmacological concentra-
tions. This effect is accompanied by decreased SBP, DBP, mean
BP, and heart rate. It is worth noting that when melatonin was
administered to healthy rats, no noticeable changes in BP were
observed [37].

Mozdzan M et al (2014) focused on analyzing the effects of
exogenous melatonin on BP in different patient groups. These
groups included patients classified as "dippers" and "non-dip-
pers" who were undergoing antihypertensive therapy and pa-
tients with type Il diabetes mellitus. The study lasted for eight
weeks and consisted of several key stages. During the initial four-
week phase, participants took 3 mg of melatonin daily. Study par-
ticipants were divided into four groups based on the night/day
ratio of the nocturnal BP:

e Group 1: 32 "dippers" patients with a normal daily BP

pattern.

e Group 2: 34 "non-dippers" who received melatonin at

3 mg.

e Group 3: A control group of 28 "dippers".

e Group 4: A control group of 30 "non-dipper" patients.

After the initial four weeks, the melatonin dosage pre-
scribed to patients was increased to 5 mg daily for the following
four weeks. Throughout the study, levels of SBP and DBP were
measured, and average daytime and nighttime BP values were re-
corded. The study aimed to analyze the impact of melatonin on
BP in different groups of patients. The results revealed that taking
3 mg of melatonin daily significantly decreased nocturnal BP in
29.5% (n=10) of the patients classified as "non-dippers". This de-
crease was statistically significant compared to the control group,
where no such trend was observed (p<0.05). In another part of
the study, it was found that the daily administration of 5 mg of
melatonin contributed to restoring the usual daily BP rhythm and
resulted in a statistically significant improvement in SBP (p<0.05)
in 32.4% of "non-dippers" [38].

Furthermore, in patients with both AH and diabetes melli-
tus, adding melatonin to the treatment, which already included
metformin, led to a noticeable improvement in endothelial func-
tion. BP stabilization was also observed, including the consistency
of SBP and DBP indicators during the day and night and the reg-
ularity of daily fluctuations in BP. Improvements in lipid metabo-
lism were also noted [39, 40].

The potential mechanisms underlying the effects of mela-
tonin have been explored in experimental studies conducted in
rat models. Synthetic melatonin exhibited vasodilatory effects,
which were believed to be related to NO activation. Additionally,
melatonin has been shown to have a negative chronotropic ef-
fect, meaning it slows down the heart rate. This effect may be ex-
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B TeyeHMe BCero nccnea0BaHnsa NPoBOANANCH U3MEPEHNMS YPOB-
Heit CALL v JALL, a TakKe PUKCUPOBANMCL CPeAHME NOKa3aTeNn AHEB-
HOro 1 HoyHoro AZl. B pamKax faHHOTo McciepoBaHusa 6bi1o npoa-
Ha/IM3MPOBAHO BO3AENCTBME MENATOHMHA Ha ypoBHM Afl B pa3HbiX
rpynnax 60nbHbIX. M3 pe3ynbTaToB 3KCNEPMMEHTA CTaso M3BECTHO,
4TO NPMEM MENATOHMHA B KOIMYECTBE 3 MI EXKeAHEBHO NPUBOAMA K
3aMEeTHOMY CHUXKEHWIO ypoBHA HouyHoro ALl y 29,5% nauwmenTos (10
YesIoBeK) M3 UMcna Tex, KTo Bbin OTHECEH K KaTeropuu "non-dippers”.
ITO CHUMKEHME BbINO CTAaTUCTUYECKM NMOATBEPHKAEHO NPU CPABHEHUM
C MOKa3aTeNAMM KOHTPOIbHOM rpynnbl, Fae Takoi TeHAEHLMN He Ha-
6atoaanoch (p<0,05). B apyroi 4acTu uccnenoBaHUA BbIABUIOCh, YTO
eXXeAHeBHbIN MPMEM 5 Mr MenaToHWHA cnocobCcTBOBaN BOCCTaHOBNE-
HUI 06bIYHOTO AHEBHOMO pUTMa A/l M CTaTUCTUYECKM 3HAUUMOE Y/yY-
weHwue CAL (p<0,05) y 32,4% "non-dippers" [38].

Kpome TOro, y maumeHTOB, OAHOBPEMEHHO cTpagatowmx Al
N caxapHbiM guabetom, gobaBneHUE MeNnaToHWMHa B KOMMIEKCHOE
NeyeHne, KOTOpoe yiKe BKNOYaN0 MeTPOPMMH, CnocobCcTBOBANO 3a-
METHOMY yny4lleHno GYHKLMOHUPOBAHWUA 3HAO0TenuA. bonee Toro,
Habnoganack ctabunmsauma AL, B TOM Yucie paBHOMEPHOCTb MOKa-
3ateneit CAL v OAL B LHEBHOE M HOYHOE BPEMs, a TaKKe perynsp-
HOCTb CyTOYHbIX KonebaHuin A[l. [lonoONHUTENBHO OTMEYaNoCh yyy-
LIeHWe noKasaTtenei amnuaHoro obmena [39, 40].

MoTeHUManbHblE MEXaHU3MbI, NeXalime B ocHoBe 3ddeKToB
MEeNaToHUHA, 6bIN U3yYeHbl B SKCNEPUMEHTANbHbIX UCCEL0BAHUSX,
NMPOBEAEHHDIX Ha KPbICUHbBIX MOAENAX. B 3TUX UCCe0BaHUAX CUHTE-
TUYECKUI MEeNaToOHWH NOKa3an Ba3oaMaTUpYtoLLee AeincTBue, KoTo-
poe, KaK NpeanonaraeTcs, MoOKeT bbITb CBA3AHO C aKTUBALMEN OKCMAQ
asota (NO). Kpome Toro, 6b1710 3ameyeHO oTpMLATENbHOE XPOHOTPONM-
HOe BO3JENCTBME MENATOHMHA, YTO 03HAYAET 3aMef/IeHne cepaey-
HOTo pUTMa. ITOT 3ODEKT MOXKET BbITb 0OBACHEH B3aMMOAEWNCTBUEM
MEeNaToHMHA C PeLenTopamm B IMaAKUX MbIWLAX U SHAOTENNANbHbIX
KneTKax. MenaToOHMHOBbIE PELLENTOPbI, PACMONOMKEHHDIE B 3TUX K/ET-
Kax, pearMpyroT Ha NPUCYTCTBUE MENATOHMHA, YTO MOXKET NPUBOAUTH K
M3MEHEHMIO COCYAMCTOrO TOHYCA U CePAEYHON aKTUBHOCTU. B gonon-
HEeHME K 3TUM MexaHW3MaM TaKMKe PacCMaTPMBAETC BO3MOMKHOCTb
MPAMOTO LeHTPaNbHOMO BO3LENCTBMA MeNaTOHMHa [41, 42].

CyLecTByHOT HabtOAEHMA, YKa3bIBAOLLME HA TO, YTO NPUEM TU-
MOTEH3UBHbIX MEIMKaMEHTOB B BeYEPHME Yacbl MOXKET 0becrneunsaTh
6onee 3ameTHOe CHUKeHne ALl n bonee apdeKTMBHO cnocobcTBOBATL
ypaBHOBeLWwMBaHUO cyTouHoro npoduna AL [43]. OgHaKo Ha ceroa-
HALWHWUIA JeHb CYLLeCTBYET HelOCTaTOK UCCNeL0BaHWI, KoTopble Obl
0[HO3HAYHO NMOATBEPKAAM CBA3b MEXY BPEMEHEM MPUEMA Meau-
KaMeHTOB, reMOAMHAMUYECKUMM U3MEHEHUAMMU U MOCAEACTBUAMM
ana CCCy naLmMeHToB, CTPAAAIOLLMX OT HAPYLLIEHWI CYTOUHbIX PUTMOB
1 npobnem co cHom. Kak 6b110 OTMEYEHO paHee, MeNaToOHWH, BbIMos-
HAOLWWMI PO/ib €CTECTBEHHOTO MOAYNATOPA LMPKAAHbIX PUTMOB, UME-
€T NoTeHLMan AN peryampoBaHus ALl B 3aBUCMMOCTM OT BPEMEHM CY-
TOK. 3Ta 0CO6EHHOCTb MEeNaTOHMHA BbI3BasIa NOBbILLEHHbIN UHTEpeC y
uccnegosaTeniei B noceaHee BPeMs, OTKPbIBas HOBble MEPCreKTUBbI
[ONA UCNONb30BAHNUA €r0 CUHTETUYECKMX aHa/NoroB B KOMM/IEKCHOM
noaxoge K neveHnto Al Ocoboe 3HayeHMe 3TO UMEET ANA TeX, KTo
CTpajaeT OT PacCTPOMCTB CHA M CABWIOB B LMPKaAHbIX pUTMax. Pas-
NnuHble GaKTopbl onpenenatoT 3ddeKTbl, NPOM3BOAMMbIE IK30TeH-
HbIM MENaTOHWHOM, B TOM YMC/Ie LO3MPOBKa, BPEMSA NPUEMA, BUA Ne-
KapcTBeHHOW GOPMbI (C YAAMHEHHBIM MU HEMELNEHHbIM 3P deKTOM)
W [AUTENBHOCTb NMPUMEHEHWA. 3Ta MHOTOACMNeKTHasA B3aMMO3aBUCH-
MOCTb, BEPOATHO, CBA3aHA C KYMYNIATUBHbBIM AeiCTBMEM MeNaTOHUHA
1 €ro CnoCcobHOCTbIO aKTUBMPOBATb AOMNONHUTENbHBIE NMPOLECChl 415
PEryIMpoBKM U HACTPOWKM BUONOTMYECKMX PUTMOB B OpraHuame. Tak,
MENATOHWH He TO/bKO Y4YacTBYeT B Peryaauumn cHa u 6oapcTBoBaHus,
HO TaK¥KE MOMET B/MATb Ha LMPKAAMaHHbIE PUTMbI, YTO AENaeT ero

plained by the interaction of melatonin with receptors in smooth
muscle and endothelial cells. Melatonin receptors in these cells
respond to melatonin, which can lead to changes in vascular tone
and cardiac activity. Furthermore, the possibility of a direct cen-
tral effect of melatonin has also been considered [41, 42].

Observational data suggests that taking antihypertensive
medications in the evening may substantially reduce BP and re-
store the diurnal BP pattern [43]. However, to date, there is a
lack of studies that unequivocally confirm the relationship be-
tween the timing of medication use, hemodynamic changes,
and cardiovascular consequences in patients suffering from
circadian rhythm disorders and sleep problems. As noted earli-
er, melatonin, which acts as a natural synchronizer of circadian
rhythms, has the potential to regulate BP depending on the time
of day. This feature of melatonin has recently stirred great inter-
est among researchers, opening up new prospects for using its
synthetic analogs in an integrated approach to treating AH. This
phenomenon is significant for those who suffer from circadian
rhythm sleep disorders. Various factors determine the effects of
exogenous melatonin, including dosage, timing of administration,
type of dosage form (extended-release or immediate-release
dosage forms), and treatment duration. This multifaceted inter-
dependence is likely due to the cumulative effects of melatonin
and its ability to activate additional processes to synchronize the
circadian physiological and behavioral rhythms. Thus, melatonin
regulates sleep and wakefulness and can influence circadian
rhythms, making it potentially effective in treating various condi-
tions associated with disturbances of these rhythms [44].

The effectiveness of melatonin is influenced not only by its
dose, form, and time of administration but also by host factors,
including age and gender. A study conducted in Japan involving
elderly people confirmed the role of these factors, identifying a
relationship between a decrease in BP and the level of melatonin
in urine at night [36].

Given the above information, studying the effect of stan-
dard therapy in combination with melatonin on the chronostruc-
ture of circadian rhythms of BP and heart rate in patients with AH
and CAD seems appropriate. The role of the pineal gland in the
development of AH and CAD cannot be overlooked. This area of
research is crucial due to the significant impact of pineal gland
dysfunction on development of these health conditions.

Based on the above studies, the following conclusions
can be drawn: low levels of endogenous melatonin can affect
BP levels and increase the risk of developing AH in elderly peo-
ple. Including melatonin in the comprehensive antihypertensive
treatment approach helps restore the normal daily BP profile in
"non-dippers" and can significantly improve the regulation of BP
levels. More research is needed to determine the most effective
dosing regimens and optimal timing of melatonin for AH man-
agement and identify the specific patient population that may
benefit the most from this treatment. Given the results of these
studies, melatonin might become an additional component of
standard protocols for treating AH.
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NOTEHLUMaNbHO 3GPEKTUBHBIM B KOMMNNEKCHOM IeYEHUM Pa3NUYHbBIX
COCTOAHMWIA, CBA3AHHbIX C HAPYLUEHUAMM 3TUX pUTMOB [44].

BausHue Ha 3¢ EKTUBHOCTb MENATOHMHA OKa3bIBALOT HE TOJIbKO
ero f03a, popma 1 Bpemsa Npuéma, Ho U MHAMBUAYa bHble 0CO6EHHO-
CTW NaLMeHTa, BKAOYaa BO3PacT 1 NnoA. ITo NOATBEPKAAETCA Uccne-
[l0BaHMEM, MPOBEAEHHbIM B AMOHUM C y4acTUeM MOXKWbIX NoAeN,
rae 6blna BblBNIEHa B3aMMOCBA3b MEXAY CHUKeHnem Al U ypoBHeM
MeNaToHWHA B MOYE B HOYHOE BPeMs CyTOK [36].

B CBA3W C BbILEN3NONKEHHBIM, NPeACTaBAAETCA Lenecoobpas-
HbIM MCCNeA0BaTb BAMAHUE CTaHAAPTHOM Tepanuu B KOMBWUHaLMK ¢
MENaTOHMHOM Ha MOKa3aTenn reMoAMHAMUKU U UX XPOHOCTPYKTYpY
y 60n1bHbIX AT 1 UBC. 3T0 HanpasneHWe UCCeA0BaHUI ClesyeT npu-
3HaTb aKTyasIbHbIM, YTO HENb3A OTPULLATL 3aBUCUMOCTb Pa3BuUTUA Al 1
MBC oT HecocToATeNbHOCTU GYHKLMK anndm3a.

Takum 06pa3om, Ha OCHOBE NPUBEAEHHbIX UCCNEA0BAHMIN MOMK-
HO cAenaTb Cleaylolme BblBOAbI: HWU3KMI YPOBEHb 3HAOTEHHOrO
MEeNAaTOHMHA MOXKET B/IMATL Ha YpoBeHb A/l ¥ NOBbILWATb PUCK PA3BU-
™A AT Y NOXWABIX WL, BKIKOYEHNE MENATOHMHA B KOMMJ/IEKC rUMo-
TEH3MBHOTO /ieYeHMa CnocobCTBYeT BOCCTAHOB/IEHWIO HOPMAsIbHOMO
cyTouHoro npoduna ALy "non-dippers" n MOXeT 3HaUMTENbHO YyY-
WKTb perynaumio yposHa Afl. YTobbl BbIABUTL Camble 3GPEKTUBHbIE
PEXUMbI A03MPOBAHMA M ONPEAEUTb ONTUMAbHOE Bpems Npuéma
MENAaTOHMHA A/17 NALMEHTOB, CTpajatolmx Al, a TaKKe YCTaHOBUTD,
KOMY 3TOT NpenapaT MOMKEeT NPUHECTM MAaKCUMa/IbHYHO MO/b3Y B KOH-
TeKcTe perynnposanna ALl, Tpebytotca A0NoAHUTEbHbIE CCNeL0Ba-
HUA. B byayLiem, yunTbiBas pe3ynbTaThbl STUX UCCIEA0BAHWUI, MenaTo-
HWUH MOYKET CTaTb AOMNONHUTE/IbHOM YaCTbio CTaHAAPTHbIX MPOTOKO/I0B
neyenus Ar.
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SIMMNAEMMNOAOI VS ITEPBMYHOT O ITNITEPITAPATUPEO3A

H.®. HMAB0BA, C.b. TYPCYHOBA

Kadeapa snaokpunoaorum, TaaKMKCKIUIT TOCYAaPCTBEHHBIN MeAVIIMHCKUI yHIBepcuTeT uM. AGyaan nouu Cuno, Aymante, Pecriy6anka Tagxnukucran

CraTbs npeacTaBnaeT coboit 0630p INMAEMMUONOTUYECKUX AaHHbIX N0 NepBUYHOMY runepnapatipeo3sy (MIMT). NIMAT — sHAOKpMHHOE 3aboneBaHue,
BbI3BAaHHOE OMYXO/IbI0 WM TUNEPNIaCTUYECKUMU U3MEHEHWUAMM NapaLLUTOBUAHDIX Kenés (ML), oHo NpMBOAMT K HapyLIEeHWAM KanbLieBo-doc-
$OpHOro romeocTasa v MOKeT BbI3blBaTb AUCPYHKLMIO OPraHOB. Pe3ynbTaTbl IMMAEMUONOTMYECKUX NCCIE[0BAHMI B Pa3INYHbIX CTPaHaX CBUAETENb-
cTBytOT 06 «anuaemmmn» MNIMT B KoHUe XX Beka. B HacToswiee Bpems MNIMT npu3HaH TpeTbel IHAOKPUHHON Npobaemoit B mupe. Ero pacnpocTpaHéH-
HOCTb cocTaBnfeT okono 0,86-1% y auw, fo 50 net u 2% —y an, ctapwe 50 net. UccnepoBanua Takxe Bbiasuan, yto MIMT Yalle BO3HMKAET y auL, B
Bo3pacTe 40-60 sieT ¢ yBeAMYeHUEM BbISBAAEMOCTU Nocne 25 neT, 0COBEHHO Y XKEHLLMH Noc/ie HacTynaeHus MmeHonaysbl. B 063ope noauépkusaetca
BaxkHOCTb MIMIT, NpesCcTaBNAOLWEro CepbE3HYI0 MEAMKO-COLMaNbHYO NPobaemy. PerynspHblii CKOUHUHT U BHEAPEHWE COBPEMEHHbBIX METOZLO0B AU-
arHOCTUKM UrpatoT KAKOYEBYIO PO/Ib B CBOEBPEMEHHOM BbifBAEHWUU U ynpasaeHuu MITIT, yTo umeeT 6o/bluoe 3HAYEHWE ANA YAYULWEHUA KayecTBa
YKWU3HU NaLWEHTOB M NPeAOTBPALLEHUA TAXKENbIX OCTOKHEHMA.

Mpun cocTaBneHmMmn nutepatypHoro ob3opa BbiAn MCNoNb30BaHbI caeaytolwme 6asbl gaHHbIX: PubMed, Embase, Medline, ScienceDirect, Cochrane
Library, eLibrary, CyberLeninka. Mouck anTepaTypbl NPOBOAMACA MO K/KOYEBLIM CIOBAM: «3MUAEMUOIOMMA NEPBUYHOTO rMMepnapaTMpeosan», «pac-
NPOCTPAHEHHOCTbY, «3a60/1€BaEMOCTb», KHOPMOKANbLIMEMUYECKUI TMNepnapaTMpeosy», «napaliMToBUaHanA Xenesay, «napaTropmoH». B xoae no-
CKa bbl10 NepBoHaYanbHO BbifBneHO 6onee 1070 HayuHbIX paboT, U3 KOTOpbIX BblN0 0TO6PaHO 48 UccneaoBaHW. 3TN UCCNEL0BaHUA OXBaTbiBalOT
3MUAEMMONOTMYECKIME AacTeKTbl (BCTPEYaemMoCTb U pacnpocTpaHéHHocts) MIMT, npoBeséHHble B pasnnyHbix cTpaHax. OT6op nposoauncs 6e3 yuéTta
KOHKPETHOTO BPeMEHHOTo nepuoga U 0b6beéma HabNtoAeHWI B KaxA0M UccnefoBaHuK. B npouecce otbopa ocoboe BHUMaHWe yaensanock uccneso-
BaHMAM, OCYLLECTBAIEHHbIM C MCMNO/Ib30BaHMEM aBTOMATUYECKMX aHa/IM3aTOPOB KabLMA B KPOBU, YTOObI OLEHUTb BAUAHUE PETYAAPHOTO CKPUHUHIA
Ha 3¢ deKTMBHOCTL BbifBneHua MITIT. Takxke B aHaAW3 Bbln BKAKOYEHbI paboTbl, NpeACTaBaAoLWME Kak MobanbHble, TakK U PervoHabHble AaHHbIE.
McKNtoueHbl UcceoBaHuMA, He COOTBETCTBYHIOLLME YCTAaHOBAEHHbBIM KpUTepUAM 0TOopa.

KntoueBble cn10Ba: 3r1udemuosnozus nepsuvyHo20 2unepnapamupeosd, pacnpocmpaHéHHocms, 3a601esaeMocms, HOPMOKaAbYuemuyeckull aunepna-
pamupeos, NapamaopmMoH, NapawumMosuUOHas xesnesda.

Ona umtuposaHua: Huasosa HO, TypcyHosa CB. InnAemMMonorus nepsuYHOro runepnaparmpeosa. BecmHuk AsuyeHHel. 2024;26(2):294-307. https://doi.
org/10.25005/2074-0581-2024-26-2-294-307

EPIDEMIOLOGY OF PRIMARY HYPERPARATHYROIDISM

N.F. NIYAZOVA, S.B. TURSUNOVA

Department of Endocrinology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

This paper reviews epidemiological data on primary hyperparathyroidism (PHPT). PHPT is an endocrine disease caused by a tumor or hyperplastic
changes in the parathyroid glands (PTG); it leads to disturbances in calcium-phosphorus homeostasis and can cause organ dysfunction. The results
of epidemiological studies in various countries indicate an "epidemic" of PHPT at the end of the 20th century. Currently, PHPT ranks as the third
endocrine problem in the world. Its prevalence is about 0.86-1% in people under 50 and 2% in people over 50. It was found that PHPT occurs more
often in people aged 40-60 years, with an increase in the frequency of its detection after 25 years of age, especially in women after menopause. The
review emphasizes the importance of PHPT, which represents a severe medical and social problem. Regular screening and the introduction of modern
diagnostic methods play a vital role in the timely detection and management of PHPT, which is of great importance for improving patients' quality of
life and preventing severe complications.

When compiling the literature review, we used the following databases: PubMed, Embase, Medline, ScienceDirect, Cochrane Library, eLibrary, and

CyberLeninka. The literature search was carried out using the following keywords: "epidemiology of primary hyperparathyroidism", "prevalence",
"incidence", "normocalcemic hyperparathyroidism", "parathyroid gland", and "parathyroid hormone". The search identified more than 1070 scientific
papers, from which 48 studies were selected. These studies cover the epidemiological aspects (incidence and prevalence) of PHPT conducted in various
countries. The selection was done without considering each study's specific period and volume of observations. The selection process focused on
studies using automated blood calcium analyzers to evaluate the impact of regular screening on the effectiveness of detecting PHPT. Works presenting
both global and regional data were also included in the analysis. Studies that did not meet the established selection criteria were excluded.

Keywords: Primary hyperparathyroidism, parathyroid hormone, hypercalcemia, menopause, epidemiology.
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BBEAEHUE

MIMT — 370 MeanKo-coumanbHaa npobnema [1], npeacrasnsto-
was cobol 3HAOKPUHHOE 3aboseBaHNe, BbI3BAHHOE OMyXONeBbIMU
WM TUNEPNIaCTUYECKUMU U3MEHEHUAMM OLHOW WU HECKO/bKMX
ML, obycnosneHHoe M3ObITOYHOW CEKpeuvein NapaTMpPeouHoOro
ropmoHa (MTT) Npy NOBbLIWEHHBIX MW BEPXHE-HOPMA/bHbBIX YPOBHAX
Ka/IbLLMA B KPOBM 1 XapaKTepu3yHoLLLeecs HapyLleHem KasibLimii-doc-
dopHoro romeoctasa [2]. MIMT MOXeT BbI3blBaTb Pa3MYHbIE CTene-
HU ANCOYHKLMM BO MHOTUX OpraHax, YTo, B KOHEYHOM WUTOre, MOMKET
CHM3WUTb KAUECTBO XKM3HM NaLMEHTA, MPUBECTU K UHBAMAHOCTU U yBE-
JINYUTL BEPOATHOCTb NPEKAEBPEMEHHON CMepTU. B nocnesHve roabl
Hablo4aeTCA TEHAEHUMA K POCTY PACNpPOCTPaHEHHOCTM 3a601eBaHMIA
3HIOKPUHHOW cucTeMbl, B TOM Yncne u MIMT. CnegyeT OTMETUTb, YTO
Ha AaHHbI momeHT MNIMT 3aHMMaeT TpeTbe MeCTo Mo YacToTe BCTpe-
YAaeMOCTU cpeay 3HAOKPWHHBIX MATONOTMI, ycTynas 3aboneBaHnam
LMTOBUAHOW Kenesbl U caxapHoMy anabety [1, 3]. B obwei nonyns-
LMK pacnpoCTpaHEHHOCTb NATON0MMM, COTNACHO PA3/IMYHbBIM UCTOYHK-
Kam, coctaBnset okono 0,86-1% y anw, fo 50 net n 2% —y nuu, ctaplue
50 neT, a 3a6oneBaemMoCTb MOXKeT focTurath 18,8 cnyyaes Ha 10000
yenosek [2, 4]. MIMT moxeT HabntogaTbea y Atoaei Atoboi Bo3pacT-
HOW KaTeropmu, XoTa KpynHble 3NUAEMUONOrMYECKNe NCCNEA0BaHNS
nokasanu, yto yaue scero MIMT BcTpeyaeTca y Atoaei B BO3pacTe OT
40 no 60 net. MmeloTca AaHHble, YTO BbIABAAEMOCTb CTabUNbHO BO3-
pactaet nocne 25 nety o6ounx nonos [5]. OgHaKo nocae HacTynaeHus
MeHOMay3bl, Y ¥eHLWMH HabntogaeTcs pocT sblasasemoctu MIMT no
CPaBHEHMIO C MYXXYMHAMU. COOTHOLLIEHMNE XKEHLLMH U MYXXUWH B Cpes-
Hem coctasnset 3:1 [6]. Mo gaHHbIM pa3nnyHbIX aBTopoB Ha 2020 rog,
ocHoBHoM npuyunHoi MIMT B 80-90% cnyyaes ABNAETCA COAMTAPHAn
apeHoma ML, B TO BpemA Kak MHOXeCTBEHHble aeHOMbl BCTpeya-
t0TCA pexe n coctaBnAoT 5-10% cnyyaes, YTO COOTBETCTBYET YacToTe
BCTPEYAEMOCTM MMNEePNAasnii AaHHbIX XKeNE3, U Ha HUX TaKKe NpUXo-
antea ot 10 go 15% cnyvaes. Hafo 0TMeTUTb, YTO pak U KapumHoMma
ML BCTpeyatoTca KpaliHe pesiko M COCTaBAAT oT 1% Ao 5% cayda-
eB [7, 8]. OpgHako vmetoTca cBedeHWa 06 akTonum onyxonei MLLK
(15-20% cnyyaes), KOTOpbIe Yalle BCEro pacnonaratoTcs B nepesHem
BEpPXHEeM CPeaoCTeHUM UK TUPEOTUMMYecKoW cBAske (1% cnydyaes),
a TaKXKe MOryT MMEeTb UHYI0 I0KaIM3aLMIo, Hanpymep 3aaHee cpeso-
cTeHue v ayra aoptbl (0,24% cnydaes) [8].

MITT YacTo He MMeeT PaHHUX XapaKTEPHbIX KNMHUYECKUX Npo-
ABIEHMIA, YTO NPUBOAMT K YaCTbIM AMATHOCTUYECKUM OLIMOKAM U A/In-
TENbHOWV TEPANUM Y CMEXKHbIX CMELMANNCTOB, YTO OC/IOKHAET TeYeHNe
W NPOrHo3 AaHHoW natonorku. Xota MIMT 06bl4HO HOCUT cropasmnye-
CKMIN XapaKTep, TaKKe MOryT BCTPeYaTbCA cemeiHble Gopmbl (0K0M0
5% cnyyaes). OcHOBHasA rmnoTesa Bo3HMKHOBeHWsA MIMT cocTouT B
TOM, YTO OH ABNAETCA PE3Yy/bTaTOM FEHETUYECKOWM MyTalLMK, BbI3BAH-
HOW HapyLieHnem paboTbl rEHOB, OTBETCTBEHHbIX 3@ PETYAALMIO NPO-
AyKumm 1 Bbiceoboxaerue MTT [9].

MTI — KNHOYEBOW FOPMOH, PEryanpyoLLmiA KanbLmin-GochopHbIn
obmeH, cuHTesnpyeTca B MK, X0TA cywecTByeT MHEHME O YacTMy-
HOM CMHTE3e ero B runoTanamyce, runoduse u Tumyce. B TeyeHune
ONUTENbHOTO BPEMEHW CcyMTanoch, Yto MTI AelCTBYET TONbKO Kak
perynaTop ypoBHA KanbLyMA B opraHu3ame. Tem He meHee, HeaBHUe
OTKPbITMA NOKa3blBatoT, YTo peuentopbl K MTT (PTH1-R) He orpaHnym-
BAKOTCA KNETKAMU-MULLEHAMM B KOCTAX M NOYKaxX. MonyyYeHHble HOBble
[LaHHble CBUAETENbCTBYIOT O Hannymm peuentopos PTH1-R B sputpo-
uMTax, AMMQOLMUTaX, renaToumTax, KapamoMMoLMTax U FagKoMbl-
LIeYHbIX Knetkax [10].

B cBasu ¢ atum, MIMT MMeeT MHOroobpasHble KAMHUYECKME
NPOABNEHMA, TaK HaA3blBAEMble «K/AMHMYECKME MACKM», KOTOpble
Yalle BCEro CBA3aHbl C YXKe PasBMBLLUMMUCA B pe3ysibTaTe 3abosesa-
HMA OCNOXKHEHUAMM. DTV OCNIOKHEHWUA MOTYT BKtOYATb 60NN B KOCTAX

INTRODUCTION

PHPT is a severe medical and social problem [1]. It is an en-
docrine pathology caused by a tumor or hyperplastic changes in
one or more PTG, producing an excessive amount of parathyroid
hormone (PTH) with elevated or above-normal levels of calcium
in the blood and characterized by a disturbance of calcium-phos-
phorus homeostasis [2]. PHPT can cause varying degrees of dys-
function in many organs, which can ultimately reduce the pa-
tient's quality of life, lead to disability, and increase the likelihood
of premature death. In recent years, there has been a tendency
towards an increase in the prevalence of endocrine diseases, in-
cluding PHPT. Currently, PHPT ranks third in frequency among en-
docrine pathologies, followed by diseases of the thyroid gland and
diabetes mellitus [1, 3]. In the general population, the prevalence
of PHPT, according to various sources, is about 0.86-1% in people
under 50 years of age and 2% in people over 50 years of age, and
the incidence can reach 18.8 cases per 10,000 people [2, 4]. PHPT
can occur in people of any age, although extensive epidemiologi-
cal studies have shown that most often, PHPT develops in people
aged 40 to 60 years. Evidence shows that detection rates steadily
increase after 25 years in both sexes [5]. However, after meno-
pause, the detection rate in women increases compared to men.
The average female-to-male ratio is 3:1 [6]. According to various
authors in 2020, the leading cause of PHPT is solitary adenoma of
the parathyroid gland (80-90% of cases), while multiple adeno-
mas are less common and account for 5-10% of cases, which cor-
responds to the incidence of PTG hyperplasia, and they account
for 10-15% of PHPT cases. It should be noted that PTG cancer and
carcinoma are extremely rare and account for 1% to 5% of cases
of PHPT [7, 8]. However, there is evidence of ectopic tumors of
the PTG (15-20% of cases), are most often located in the superior
mediastinum or thyrothymic ligament (1% of cases) or may have
another location, such as the posterior mediastinum and aortic
arch (0.24% of cases) [8].

PHPT often does not have early typical clinical manifesta-
tions, which leads to frequent diagnostic errors and long-term
inadequate therapy by general practitioners and complicates the
course and prognosis of this pathology. Although PHPT is usually
sporadic, family forms may also occur (about 5% of cases). The
central hypothesis for PHPT development is a genetic mutation
caused by disrupting the genes responsible for regulating PTH
production and release [9].

The PTG synthesize PTH, a key hormone that regulates calci-
um-phosphorus metabolism. However, there is an opinion that it
is partially synthesized in the hypothalamus, pituitary gland, and
thymus. For a long time, it was believed that PTH acted only as a
regulator of calcium levels in the body. However, recent discov-
eries indicate that PTH receptors (PTH1-R) are not confined to
target cells in the bones and kidneys. New data indicate PTH1-R
receptors in erythrocytes, lymphocytes, hepatocytes, cardiomyo-
cytes, and smooth myocytes [10].

In this regard, PHPT has a variety of clinical manifestations,
the so-called “clinical masks,” which are most often associated
with its complications, including bone and joint pain (osteopo-
rosis), urolithiasis, chronic pancreatitis, peptic ulcers, and neuro-
logical disorders such as increased emotionality, cognitive deficit,
and drowsiness [8]. Rare manifestations of PHPT may include
arterial hypertension, hypertrophy of the left ventricle myocardi-
um, arrhythmias, which are directly dependent on the concentra-
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M cycTaBax (0CTeornopos), MOYeKaMeHHY0 60Ne3Hb, XPOHUYECKMIA
MaHKPeaTuT, MenTUYeckMe A3Bbl, @ TaKXKe HEeBPO/MOTUYEecKMe pac-
CTPOWCTBA, TaKMe KaK MOBbIWEHHAA 3MOLMOHANbHOCTb, YXYALLeHne
KOFHUTUBHbIX QYHKLMIA U coHNMBOCTD [8]. Peakumu npossaeHUamu
MIMT moryT BbiTb apTepuanbHaa MMNEPTEH3UA, rMNepTpodUa Muo-
Kapza NeBOTO KEeNYA0UKa, apUTMUK (KOTOPbIE HAMPAMYHO 3aBUCUMbI
OT KOHLEHTpaLmMn nHTakTHoro MTI, nameHeHuUi KanbLmin-dochopHo-
ro 6anaHca M COCTOAHMA CKOPOCTU KayboukoBoi dunbtpaumm (CKO)
MoYeK), HOPMOXPOMHbIE U HOPMOLMTAPHbIE BAaPUAHTbI aHEMUU, Hel-
POKOTHUTMBHbIE PACCTPOMCTBA, @ TaKKe CepbE3Hble HapyLUeHNs yre-
BOZHOTO U }KMpoBoro obmeHa [10].

UCTOPUYECKUE AAHHbIE

B 1880 roay wBeackuit y4éHblit Meap CaHACTPEM nepBbiM 06-
Hapyxun MK B61M3M WMTOBUAHOM Kenesbl y Yenoseka. OH Ha3Ban
3T 06paszoBaHua MUK, Tak Kak cuuTan MX HeLOPasBUTOM TKaHbIO
WMTOBUAHOM Xenesbl [11]. [ecatb net cnycTs, dpaHLy3CcKkuit dpusmno-
nor ke et 06HapyKuA, YTO yAaNEHWe LWUTOBUAHON Kenesbl BMe-
cte ¢ MW nprBOAUT K TETaHUM 3KCMEPUMEHTA/IbHbIX XXUBOTHbIX. B TO
e Bpems, NaumeHTbl, NepeHécne TMPEOUAIKTOMUIO, TaKKe UCMbI-
TbIBa/IN CYAOPOXKHbIN crHApom. B 1905 rogy uccnesosatens Yuibam
[xxopax Makkonnym n3 KaHagpl onpefenvn, 4to TeTaHua nocne -
PEOVA3KTOMMM BbI3bIBAETCA MMMOKabLMEMUEN, KOTOPAs BO3HWUKAET
B pe3ynbrate nospexaeHuna MUK, 310 oTKpbITME NnoaTBEPAMAO, YTO
ML npeactaBnaoT cobot CamoCTOATENbHYIO SHAOKPUHHYIO cucTe-
MYy, Y4aCTBYIOLLYIO B Perynaummn Kanbumii-gocdopHoro obmeHa.

B 1925 rogy 6uoxummk 3 KaHaabl — Oxerimc bepTtpam Konaumn
— ycnewHo sbiaenun MTI. B 1963 rogy amepukaHckue yyéHble Cono-
MOH BepcoH 1 Po3anuH Anoy nsobpeny pagmonsoTonHyH AMarHoCcTu-
Ky ans onpegenenus MTI. Kpome Toro, B 1993 rogy y4éHble BbIABUAN
Hanuumne KaabLMeBbIX PeLLenTOPOB Ha MOBEPXHOCTYH KaeTok ML, uto
NOMOII0 NOHATb, KaK OHU GYHKLIMOHMPYIOT.

B KoHUue XIX Beka ogHUM 13 nepsbix nccnegosanua MIMT nposo-
WA y4éHbIn 13 fepmannm ©puapux JaHnanb GoH PeknnHrxayseH. OH
06HAPYKUA HaNMUMe BbIPAXKEHHOrO OCTEOMNOPOo3a C HeACHbIMU NpU-
ynmHamu. 3abonesaHue BbII0 Ha3BaHO B YeCTb PeKNMHIXay3eHa Kak
dVOPO3HO-KMUCTO3HBIV OCTUT [12]. B Hayane XX Beka Apyroi yuéHbii
u3 ABcTpum AKOG dpareim cMor BbIABUTL Y NaupeHTa ¢ 6onesHbio
PeknuHrxayseHa Hanmume onyxonesoro npouecca 8 MWK, 1 csasan
3TO C KOMMEHCATOPHON rMnepTpodmel Kenesbl B BUAE OTBETHOM pe-
aKLMM Ha 0CTeonopos.

B 1915 roamy npodeccop ®puapux LLnareHrodep BbicKazan
naew o HeobxoaMmocTu yaaneHus onyxonu ML, Tak Kak oH no-
naran, 4To NapaTMpOMa ABMAETCA OCHOBHOW NMPUYMHON paspyLUeHuA
cKeneTa. Tem He MeHee, ero TOYKa 3peHnA He NoAyYnNa NOAAEPHKKN,
TaK e, KaK 1 y pyccKoro y4éHoro ApceHnsa Bacunbesnya Pycakosa. B
1924 roay PycakoB TaKe BbiCTynan 3a yaanexue onyxonu MUK Ha
Cbese NaTo/I0r0aHaTOMOB C Lie/Iblo eveHus GUbpPo3HO-KUCTO3HOTO
octenTa. Tonbko B 1925 roay ascTpuitckuin xmpypr ®enmkc Mangs,
yaanusLnii onyxonb MKLL y naupneHTa ¢ TAXKENON 6onesHbio PeknnH-
rxay3eHa, AOKa3an BaXKHOCTb napatmpeongaktomum npm MNIMT. C tex
nop NapaTMpeonasKTOMMA CTana OCHOBHbIM METOLOM IeYEHUA 3TOTO
3abonesaHus [13].

MepBoHaYabHO PUOPO3HO-KUCTO3HBIV OCTEUT CUUTANCA eLUH-
CTBEHHbIM ABHbIM npu3Hakom MIMT. OgHako B 1934 roay amepuKaH-
CKMI yuéHblii Pynnep OnbpalT BNepsble yKasan Ha To, YTo y BObHbIX
¢ NMMNT HabntoaaoTca PaccTPOIMCTBa CO CTOPOHbI MOYEBbIAENUTENb-
HOW CMCTeMbl, KOTOPble COMPOBOXAAIOTCA pa3BUTMEM HedpOUTH-
asa ambo HedpokanbLmHo3a. Heckonbko no3xe, B 1946 roay, 6bi10
0bHapyKeHO Hanunume ceasu mexay MIMT u obpasosaHMem s3B B
YKeNygouHO-KUIEYHOM TpaKTe. B cepeauHe NpoLIOro Beka Takxke

296

tion of intact PTH, changes in calcium-phosphorus homeostasis
and the glomerular filtration rate (GFR) in the kidneys, normocyt-
ic normochromic anemias, neurocognitive disorders, as well as
severe derangements of carbohydrate and lipid metabolism [10].

HISTORICAL DATA

In 1880, Swedish scientist Ivar Sandstrom was the first to
discover PTG near the thyroid gland in humans. He called these
formations PTG, considering them underdeveloped thyroid tissue
[11]. Ten years later, the French physiologist Eugene Gley discov-
ered that the removal of the thyroid gland along with the PTG
leads to tetany in experimental animals. At the same time, pa-
tients who underwent thyroidectomy also experienced seizures.
In 1905, Canadian researcher William George McCollum deter-
mined that tetany after thyroidectomy was caused by hypocal-
cemia, which resulted from damage to the PTG. This discovery
confirmed that the PTG was an independent endocrine gland reg-
ulating calcium-phosphorus metabolism.

In 1925, another Canadian biochemist, James Bertram Col-
lip, successfully extracted PTH. In 1963, American scientists Sol-
omon Berson and Rosalyn Yalow invented a radioisotope diag-
nostic test for PTH. In addition, in 1993, scientists discovered the
presence of calcium receptors on the surface of PTG cells, which
helped to understand how they function.

One of the first studies of PHPT was conducted by the Ger-
man scientist Friedrich Daniel von Recklinghausen at the end of
the 19 century. He discovered the presence of severe osteopo-
rosis with unclear causes. The disease was named after Reckling-
hausen as osteitis fibrosa cystica [12]. At the beginning of the 20t
century, the Austrian scientist Jakob Erdheim managed to identify
the PTG tumor in a patient with Recklinghausen disease and asso-
ciated it with compensatory hypertrophy of the PTG as a reaction
to osteoporosis.

In 1915, Professor Friedrich Schlagenhofer suggested re-
moving PTG tumor since he believed that it destroyed the skele-
ton. However, his point of view and that of the Russian scientist
Arseny Vasilyevich Rusakov did not receive support. In 1924, at
a congress of pathologists, Rusakov advocated the removal of
the PTG tumor for the treatment of osteitis fibrosa cystica; this
idea was also not supported. It was only in 1925 that the Austrian
surgeon Felix Mandl, who removed a PTG tumor from a patient
with severe Recklinghausen disease, proved the importance of
parathyroidectomy in PHPT. Since then, parathyroidectomy has
become the mainstay of treatment for this disease [13].

Initially, osteitis fibrosa cystic was considered the only ap-
parent sign of PHPT. However, in 1934, the American scientist
Fuller Albright was the first to point out that patients with PHPT
suffer disorders of the urinary system, which are accompanied by
the development of nephrolithiasis or nephrocalcinosis. Some-
what later, in 1946, a connection between PHPT and the forma-
tion of ulcers in the gastrointestinal tract was discovered. In the
middle of the last century, mental disorders in patients with PHPT
were also noted. Since the beginning of this century, papers de-
scribing a high risk of developing cardiovascular pathology, type 2
diabetes mellitus, and lipid metabolism disorders in patients with
PHPT started to appear in the literature; however, more in-depth
studies were required to confirm this observation [11-13].

Until the early 50-ies of the 20th century, PHPT was one of
the less common pathologies characterized by pronounced symp-
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OTMEYaIN HaIYME NCUXMYECKMX HapyLeHWUI y 6onbHbIX ¢ MIMT. C Ha-
4ana HblHeLHero BeKa B IMTepaType CTain NPUBOAUTLCA CBEAEHUA O
Ha/IMYMK BbICOKOTO PUCKA Pa3BUTUA KapAMOBACKYIAPHbIX NAaTONOMMIA,
caxapHoro auabeTa |l Tuna u HapyLweHuit aMnuaHoro obmeHa y 60b-
Hbix ¢ MIMT, ogHaKo, ANA NOATBEPKAEHUA AaHHOTO daKTa Heobxoau-
Mo npoBeaeHue bonee rybokux nccnefosaHmin [11-13].

MIMT go Havana 50-x rogos XX BEKA OTHOCWMACA K YNCY MAno
PacnpOCTPaHEHHbIX NATONOMIA, XapaKTepU30Ba/ICA APKO BblPAKEH-
HOW CMMNTOMATUKON C yBEeAWYEHUEM YPOBHA KasibLua B Kposu. Oa-
HaKO C Pa3BMTUEM aBTOMATUUECKMX BUOXMMUYECKUX aHAIM3aTOPOB U
BO3MOXHOCTbIO PEryAapHOro onpeaeneHnsa ypoBHA KaibLWA B CbiBO-
poTKe, NpeactaBneHne 06 snuaemuonorumn NIMT pesko U3SMEHWUI0CH
[7, 13]. Tenepb Ham M3BECTHO, YTO KOJIMYECTBO BbIAB/IEHHbIX C/y4aEB
NIMT 3HaYMTENbHO YBEMYMNOC, M BbIN10 06HapyKeHo Hannyme MIMT
NpW HOPMasIbHOM YPOBHE OOLLEro KanbLyA B KPOBU. ITO MPWBIEK-
N0 60/1bLWION MHTEPEC YYEHBIX K HOPMOKAIbLIMMUYECKOMY BapUaHTY
NrAT (HAFNT), v 8 uTore, B 2008 roay, AaHHbIVM BapUaHT Obla NpU3HaH
HOBbIM K/IMHWUYECKMM BapuaHToM 3abonesaHus Ha lll MexayHapoa-
HOM KOHrpecce no seveHunto acumntomuoro MNIIT.

HAMMT — 3T0 0cO6bIV KAMHWYECKUIA BapuaHT naTtonormm MUK,
npv KOTOPOM HabnozaeTca NoBblWeHHbIV ypoBeHb MTI npu ogHo-
BPEMEHHO HOPMa/IbHOM YPOBHE OBLLEro KasibLus B CbIBOPOTKE KpO-
BU. Ero oTanumntenbHoii YepToi ABAAETCA OTCYTCTBME GAKTOPOB pPUCKa
[ONA Pa3BUTMA BTOPUYHOO MM TPETUYHOTO runepnapaTmMpeosa. [aH-
Hble 0 pacnpocTpaHéHHocTy HITTIT ABAAIOTCA NPOTUBOPEYNBLIMM U3-
3a Pas/IMYHbIX METOA0B UCK/HOYEHNA BTOPUYHOIO rMnepnapaTmpeosa.
CornacHo HekoTopbiM aBTopam, Yyactota HIITIT coctasnaeT ot 0,4 fo
16,7%. OuarHoctuka HNMMT TpebyeT TLWaTeNbHOMO aHanAM3a KAUHW-
YECKUX MPOABNEHUN, Pe3yNbTaTOB BUOXMMUYECKMX UCCNeOBaHWIA, a
TaKXe UCMONb30BaHWA MHCTPYMEHTaNbHbIX METOAOB, TaKMX Kak Y3
nnn cunHturpadma MUK, Jleyenne paHHoro BapuanTa MIMT npea-
CTaBAsAeT onpesenéHHble BbI30Bbl M MOXET BKNIOYaTb MeMKaMeHTO-
3HYIO Tepanuio UaM KOMBUHUPOBAHHOE JIeYeHME C XMPYPrUYecKUM
BMeLlaTenscTBoM. Mccneposanus HMMMT npogonkatotcs, U 6onee
rnyboKoe NOHUMaHWe 3TOM NaToNOrMK NO3BOAWUT PA3BUTb ONTUMAb-
Hble CTpaTernmn ANarHOCTUKM, NeYeHWA U ynpasaeHna JaHHbIM COCTO-
AHnem [14].

YACTOTA BCTPEYAEMOCTU NIrAT NO
AAHHbIM MUPOBbIX UCCNEAOBAHUM

CeBepHasn u lOXHaa AmepuKa

B OAHOM M3 KpymHbIX 3MNUAEMMONOTMYECKUX UCCAEA0BaHUN,
nposeféHHbIx B HOkHOM KanudbopHum 8 nepuog ¢ 1995 no 2010 roa,
6blna M3yyeHa 3aboneBaemocTb M pacnpocTpaHéHHocTb MIMT cpean
pacoBO CMeLIAaHHOro HaceNeHus. B nccnefoBaHMM NpUHANO yyacTue
3,5 MMANMOHA YenoBeK, NpoxmBatoLLmx B CeBepHoi Amepuke. Moka-
3aTenu 3abonesaemoctu 1 pacnpoctpaHéHHocTu MIMT aHann3unposa-
JIUCb B 3aBUCMMOCTY OT MOJIa, Pacbl, BO3PACTHOM KaTeropum no aecs-
TMnetmam u rogam. CornacHo pesynbtataM UCCAef0BaHUIA, YPOBEHb
3abonesaemocty MIMT Konebnetcs ot 34 go 120 Ha 100000 kuteneit
B rof, (B cpeaHem 66) cpeam eHwmH v ot 13 o 36 (B cpeaHem 25)
— cpeay MyumH. C Bo3pacTtom 3aboneBaemocTb yBeanumBanach, U
no/ioBble Pas3/IMuMA CTaHOBUAKCH Bosee BbipaxKeHHbIMU (3abonesae-
MOCTb COCTaBMAa 12 MyXKUMH 1 24 xeHLwmHbl Ha 100000 HaceneHus B
Bo3pacTe g0 50 net; 80 eHWwwH u 36 My4nH Ha 100000 HaceneHuA
B8 Bo3pacte 50-59 neT; a cpeam ntosel B Bo3pactHou rpynne 70-79 net
3TOT NOKasaTtenb coctasun 196 xeHwmH 1 95 myxumH. NIMT vawe
BCTPEYaNCA Cpeau Ntofein HerpouaHoM packl, Mpy 3TOM YPOBEHb 3a-
60/1€BaeMOCTN AoCTUran 92 cpeam UL KeHCKoro nona v 46 cpeam
uw, myKkckoro nona (p<0,0001). Ha BTopoii CTPpOUKe Mo YacToTe pac-
npoctpaHéHHoctn MIMT 6bin AnLa eBponeonaHon packl (ypoBeHb

toms with hypercalciemia. However, with the development of
automatic biochemical analyzers and regular measurements of
serum calcium levels, the epidemiology of PHPT has significantly
changed [7, 13]. Currently, the number of diagnosed PHPT cas-
es has increased dramatically, and PHPT has been found even if
blood calcium levels are normal. The normocalcemic variant of
PHPT (nPHPT) gained significant interest from scientists. As a re-
sult, in 2008, at the Il International Congress on the Treatment
of Asymptomatic PHPT, it was recognized as a new clinical type of
the disease.

nPHPT is a particular clinical variant of PTG pathology, in
which the level of PTH is increased while the level of total calcium
in the serum is within a normal range. Its distinguishing feature
is the absence of risk factors for developing secondary or tertiary
hyperparathyroidism. Data on the prevalence of nPHPT are con-
flicting due to different methods used for excluding secondary
hyperparathyroidism. According to some authors, the prevalence
of nPHPT ranges from 0.4 to 16.7%. Diagnosis of nPHPT requires
a thorough analysis of clinical manifestations, biochemical tests,
and data from instrumental methods such as ultrasound or scin-
tigraphy of the PTG. Treatment of this variant of PHPT is chal-
lenging and may require conservative treatment or drug therapy
combined with surgery. Research on the nPHPT is ongoing, and a
deeper understanding of this pathology will allow the develop-
ment of optimal strategies for its diagnosis, treatment, and man-
agement [14].

PREVALENCE OF PHPT ACCORDING TO WORLD
RESEARCH DATA

North and South America

A large epidemiological study conducted in Southern Cali-
fornia between 1995 and 2010 examined the incidence and prev-
alence of PHPT in mixed races. The study involved 3.5 million
people living in North America. Incidence and prevalence rates
of PHPT were analyzed by sex, race, age category, years, and de-
cades of observation. According to research results, the incidence
rate of PHPT ranges from 34 to 120 per 100,000 population per
year (average 66) among women and from 13 to 36 (average
25) among men. With age, the incidence increases, and sex dif-
ferences become more pronounced (incidence was 12 men and
24 women per 100,000 population under the age of 50 years; 80
women and 36 men per 100,000 population aged 50-59 years;
and 196 women and 95 men in the 70 -79 years of age group).
PHPT was more common among people of the negroid race, with
the incidence rate reaching 92 among women and 46 among
men (p<0.0001). The following PHPT incidence was found in the
groups: Caucasians — 81 women and 29 men per 100,000 popu-
lation; Asian nationalities — 52 and 28 for women and men, re-
spectively; Latin American nationalities — 49 and 17 respectively,
and among representatives of other races, this indicator was 25
and 6, respectively, that is, lower than the indicators among the
Caucasian population (p<0.0001). It should be noted that during
the study period, the incidence of PHPT tripled from 76 to 233
women per 100,000 and from 30 to 85 men per 100,000 popula-
tion, respectively [15, 16].

A significant predominance of PHPT in older black wom-
en demonstrated that the incidence of PHPT is associated with
race. This discovery raises several questions that have not yet
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3abonesaemoctvt — 81 KeHwWmHa 1 29 my»kumMH Ha 100000 Hacene-
HUA), CPEAM MWL, a3UATCKMX HALWOHabHOCTEN 3TOT NOKasaTesb Co-
CTaBun 52 1 28 ANA KEHLWMH U MyXXUYUH COOTBETCTBEHHO, Cpean unL,
NaTUHOAMEPUKAHCKMX HaLMOHanbHocTen — 49 n 17, cooTBETCTBEHHO,
a cpeau npencTaBuTeNei Apyrvx pac AaHHbIN NOKasaTeNb COCTaBUA
25 1 6, COOTBETCTBEHHO, TO €CTb HWXE, YeM NOKa3aTe/Nn HaceneHnsa
eBponeounaHoit pacsl (p<0,0001). ChegyeT 0TMETUTb, YTO 3a NEPUOA,
nposeaEHHOro nccnenosarma yactota MIMT yrponnack ¢ 76 po 233
MeHLWwwH Ha 100000 1 ¢ 30 po 85 mykunH Ha 100000 HaceneHmna cooT-
BeTcTBEHHO [15, 16].

Yeh MW et al (2013) onucbiBatoT B CBOMX paboTax CyLLeCTBEH-
Hoe npeobnasaHue passBuUTUA OONE3HWM M €€ PacnpPOCTPaHEHHOCTM
Y NOMWAbIX YEPHOKOXKMX KEHLLMH U [AIOT 3aK/HOUEHWE O 3HAUMMOM
pacoBoi NpuHagnexHocTy BcTpedaemocTy MIMIT. 3To OTKpbITUE NOA-
HUMaEeT pAA, BONPOCOB, KOTOPbIE 10 CUX MOP He Bblnv 13ydeHbl U AB-
NAKOTCA aKTya/IbHbIMM B MMPOBOWA HayKe, B MePBYIO oYepesb: novemy
Ke MMEeHHO adpoamepuKaHLpl UCMbITbIBAOT bosiee HebnaronpuaAT-
Hble nocneactauna ot MIMT, yem npeacTasuTeny Apyrux pac? Mo mHe-
HUIO HEKOTOPbIX YYEHbIX, PU3nonorua adppoameprKaHLEB YHUKAbHA
Tem, YTO xapakTtepusyetca 6onee BbicokuM ypoBHem MTI npu bonee
HM3KOM MOKasaTesne ypoBHA BUTaMuHa D B KpOBWM, HO, OAHAKO CO CHU-
YKEHHbIM PUCKOM OCTEOMOPOTUYECKUX MEPEesIOMOB MO CPAaBHEHMUIO C
MLAMKU ApYyrux pac. 3T OTAMuYUTENbHblE 0COBEHHOCTU romeocTasa
Ka/ibLWA B faHHOW PacoBOM rpynne Bbl3Baav BONPOChI OTHOCUTENBHO
TOro, NOAXOAMUT W YCTaHOBNEHHbIN HOPMA/bHbBIN AMANa3oH BUTaMK-
Ha D onA YepHOKOXMX, HO OTBETbI Ha 3T BONPOCHI A0 CMX NOP OCTa-
tOTCA HE peLLéHHbIMM [17].

B HacToAlLee BpemA ycoBepLUEHCTBOBaHME MeANLMHCKON Tex-
HONOMUW CMNBHO MOBAMANO Ha 3MUAEMUONOTUYECKME KPUTEPUM Bbl-
asnenua MIMT 3a nocnegHune 50 net. U3BectHo, uto go 1974 ropa
naumeHTbl ¢ Bonblueli BEPOATHOCTbIO BbIABAANNCH C BblpaKeHHOW
KAMHMYecKon cumntomatmkoi MIMT, HO ¢ HOBOBBEAEHWEM aBTOMa-
TU3MPOBAHHbIX BMOXMMUYECKMX aHA/NN3aTOPOB Oblan BbIABAEHbI U
6eccumnTomHble caydan MIMT. Mo HeKOTOpbIM AaHHbIM, BbiSBAsE-
mocTtb MIMT cHm3unace B cepeanHe 1980-x rogos Mo HEU3BECTHLIM
nNpUYMHaM, OAHAKO BHOBb OTMEYasnoch yBennyeHue yactotbl B 1998
rofly B NpOLLecce CKPUHMHIA Ha OCTEONOPO3 U BHEAPEHWNE HOBbIX J1e-
KapCTBEHHbIX NPenapaToB 4/1a ero neyexus [16, 18].

AHanM3 Apyrux AaHHbIX MOKas3asa, YTO PacnpoCTPaHEHHOCTb
MIAT coctasuna 233 cyyan (KeHLWMHbI) 1 85 (MyKumHbI) Ha 100000
HaceneHwus. Takxke Habato4AETCA NOBbILIEHHAA NOABEPKEHHOCTb /UL,
¢ 6onee NUrMeHTUPOBAHHOMN KOXKeK, 0CODEHHO Y KEHLLMH B BO3pacTe
70-79 net [17]. OAHU “CCNEAOBATENN CYMTAIOT, YTO TMNEpKabLme-
Muyeckan popma MIMT BcTpeyaeTea Yalle cpeam HaceneHus KOxHowm
AMepu1KM N0 CPaBHEHMIO C INLLAMU, NMPOXKMBatOLLMMU ceBepHee [19].
OgfHaKo 60AbLUMX 3NMAEMUONOTUYECKUX UCCEA0BAHUIA B STOM peru-
OHe He MPOBOAMANOCH, W, KaK U NpeablayLume aBTopbl, Tak U Apyrue
CUMTAIOT, YTO MMEeeT MECTO yBennyeHne 6eccMMNTOMHOrO TeyeHus
MINT y 3ToM NONYyAALMK, TaK KaK HaYann ONpesensaTb ANA CKPUHWMHIA
MIMT He ToNbKO YPOBHU KanbLma Kposu, Ho 1 MTT [19, 20].

Takum obpa3om, pesynbTaTbl IMMAEMUONOTMYECKMX UCCNe0Ba-
HWI, NpoBeAEHHbIX B FOHOM KanndopHum 1 apyrux pernoHax Cesep-
HoW 1 HOHOV AMEpUMKM, NOKa3anu pasnnumna B pacnpoCcTPaHEHHOCTH
MIAT cpeay pasHbiX pac, Nofa U BO3pPacTHbIX rpynn. YrybnéHHoe
“3y4eHwe 3Toro 3ab60neBaHNs BAUAET Ha MOHUMaHMe ero MacluTabos
1 NO3BONAET BbIABUTL €BA3MN mexay MIMT v apyrumu daktopamm, Ta-
KMMM KaK pacoBas NPUHAANEXKHOCTb U ypoBeHb BUTamMuHa D. OpHa-
KO, HEKOTOpble BOMPOCbI O MeXaHU3Max U MPUYMHAX 3TUX PaA3TNYMUiA
oCTatoTCA HepewwéHHbIMU. CoBpeMEHHbIE MeANLMHCKUE TEXHOMOMMHU
M YCOBEPLUEHCTBOBAHUE METOAOB AMArHOCTMKM CMOCOBCTBYIOT /yu-
wemy BbisaeneHuto MIMT ¥ NOHUMaHUIO ero 3ANUAEMMUONOTUYECKOW
XapaKTePUCTUKM 3a NOCAefHNE AeCATUNETHA.
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been answered and remain relevant. It still needs to be explained
why particularly African Americans develop more complications
of PHPT than representatives of other races. According to some
scientists, the physiology of African Americans is unique, as it is
characterized by higher levels of PTH with lower levels of vitamin
D in the blood on one side and a reduced risk of osteoporotic
fractures compared to other races on the other side. The distinc-
tive features of calcium homeostasis in this race question about
the established reference range of vitamin D in blacks, but the
answer is still to be found [17].

Improved medical technology has dramatically influenced
the epidemiological criteria for identifying PHPT over the past 50
years. It is known that before 1974, patients were more likely to
be diagnosed with severe clinical forms of PHPT. Still, the inno-
vative automated biochemical analyzers allowed the detection of
asymptomatic cases of PHPT. According to some reports, the inci-
dence of PHPT decreased in the mid-1980s for unknown reasons
but then increased again in 1998 due to the spread of screening
for osteoporosis and the introduction of new drugs for its treat-
ment [16, 18].

Other data analysis showed that the prevalence of PHPT
was 233 cases per 100,000 population in women and 85 —in men.
There is also an increased prevalence in individuals with more
pigmented skin, especially in women aged 70-79 years [17]. Some
researchers believe that the hypercalcemic form of PHPT is more
common among the population of South America compared to
people residing in the north [19]. However, extensive epidemio-
logical studies have not been conducted in this region, and both
quoted papers conclude that there is an increase in asymptom-
atic PHPT in this population since not only blood calcium level is
tested, but PTH level for PHPT screening is now standard [19, 20].

Epidemiological studies conducted in Southern California
and other regions of America have shown differences in the prev-
alence of PHPT among different races, sexes, and age groups. An
in-depth study of this disease improves understanding of its range
and reveals links between PHPT and other factors, such as race
and vitamin D level. However, some questions about the mech-
anisms and causes of these differences remain unresolved. Mod-
ern medical technologies and the upgrade of diagnostic methods
have contributed to the broader detection of PHPT and clarifica-
tion of its epidemiological characteristics over the past decades.

Western Europe

In 1993 and 2010, extensive epidemiological studies were
conducted in Denmark, where it was found that the incidence
of PHPT correlates with the age and gender of patients. Data
from 1993 indicate that the prevalence of PHPT was 0.4%-1%
among adult patients, primarily among females over 60 years of
age, with a prevalence rate of up to 3%. The incidence rate per
year was 25-30 cases per 100,000 people, while among females
over 60, it was 200 per 100,000 [21]. At the same time, the re-
sults of subsequent studies indicated a significant increase in the
incidence of PHPT at different times, reaching a level of 16 per
100,000 population by the end of the study. A higher incidence
rate was noted among females over the age of 50 years, exceed-
ing the level among males of the same age by five times [22].

The increased incidence of PHPT in the general population
may be partly due to more active diagnostic screening of blood
calcium levels. This approach is particularly relevant among
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3anapHas Espona

B pa3sHble roabl (1993 1 2010) B8 JaHWM NPOBOAMAUCH KPYMHbIE
3NUAEMUONOrMYECKUE UCCNe0BAHNMSA, B KOTOPbIX Obl10 06HAPYKEHO,
yTo 3a6onesaemocTb MIMIT KoppennpyeT ¢ BO3PACTOM U NOSOM MaLy-
eHToB. [laHHble 33 1993 rof cBMAETENLCTBYIOT O TOM, YTO PacnpocTpa-
HéHHocTb MIMT coctaenana 0,4%-1% cpenyn B3pOCAbIX BO/bHbIX, B
NepByto oYepesib CPesin INL, JKeHCKOTo Nona B Bo3pacTe 6onee 60 net
C YPOBHEM PACMPOCTPAHEHHOCTU A0 3%. YpoBeHb 3ab0/1eBaemMoCT B
rog, coctasnan 25-30 cnyvaes Ha 100000 yenosek, npu aTom cpean
2L, XKEHCKOro nona B Bo3pacte 6onee 60 neT faHHbIA NOKasaTesb
coctasnan 200 Ha 100000 yenosek [21]. B To e Bpems pe3y/ibTaThl
nocneaytoLwmx UccneaoBaHnin CBMAETENbCTBOBAAN O CYLLECTBEHHOM
pocTe ypoBHa 3abonesaemoctu MIMT B pasnnyHble Nepuoabl npose-
[leHVA nccnefoBaHUiA, COCTaBNAA K OKOHYAHUIO UCCNIeA0BaHUA YPOB-
HA 16 Ha 100000 HaceneHus. bonee BbICOKMIA ypoBeHb 3aboneBaemo-
CTV 6bl1 OTMEYEH Cpeau JIMLL KEHCKOTo Noaa B Bo3pacTe cBbiwe 50
JIeT, NpeBbILLIas TAKOBOM YPOBEHb CPEAM /WL, MYMKCKOTO Nosa aHao-
TMYHOro Bo3pacTa B 5 pas [22].

HekoTopble aBTOpbI NONaratoT, YTo HabAoAaEMOe yBENYEHNE
3abonesaemocty MIMT B 06LWei NONyAALUMU MOXKET BbITb YaCTUYHO
06ycnosneHo 6onee aKTUBHbBIM AMArHOCTUYECKMM CKPUHUHIOM YPOB-
HA KanbLys B KPOBWU. ITOT NOAXOL OCOOEHHO aKTyaneH cpeay nauu-
€HTOB C OXUPEHMWEM, rfe BbICOKas 4YacToTa 06CNefoBaHUI MOKET
cnocobcTBoBaTb Honee paHHeMy BblsBaeHuto MIMT. Takum obpasom,
yCUNeHWe [AMAarHOCTUYECKON BHUMATENIbHOCTU K MeTabonnyeckum
M3MEHEHMUAM Y UL, C U36bITOYHBIM BECOM MOXKET UrpaTh KNOUeByHO
pOb B pOCTe AMArHOCTUPOBAHHbIX cayyaes MIMT [22].

CornacHo Hay4HbIM paboTtam, NpoBeAéHHbIM B MicnaHum cpeam
nauueHToB ¢ 3abonesaHnamm NIMT (n=12903, 2003-2017 rr.), »eH-
LWMHbI cocTaBuamn 74,7%, B TO BpemaA Kak rocnutannsauma no nosoay
napaTMpeonasKTomun Habaoganack y 90,23% nauueHTtoB. Yactota
HeyTOYHEHHOrO rvnepnapaTpeosa NocTeneHHo pocaa U cocTaBuaa
20 40,3 (KeHwwHbI) 1 13,7 (My»kumnHbl) Ha 100000 Hacenexus [23].

MHTepecHble GpaKTbl 0 yactoTe BbiaBasemocTu MIMT BbiaBAEHbI B
xoae nposeféHHbIX B LLBeuun B nepmog, ¢ 1976 no 2002 roabl KpynHo-
MacLTabHbIX UccneaoBaHnit no anuaemuonorun NIMT [24], a Takke
MPOCMNEKTUBHO NpoBeaEHHbIX B LLIoTIaHAUM nccneoBaHWi B TedeHUe
10 neT cpeam B3pocaoro HaceneHus (B Bospacte cabiwwe 20 net) [25].
CornacHo pesynbTaTam 1ccnefoBaHuiA, NpoBeaéHHbIX B LLBeuuu, ya-
cToTa BcTpeyaemoctu MIMT cpesm B3pOC/bIX KUTeei CTpaHbl COCTaB-
nana B cpegHem 1%, a cpeam AnL, XKeHCKoro nona B Bospacte 55-75
NeT (To ecTb B MEHOMay3abHOM BO3pacTe) STOT NOKa3aTeslb COCTaBU
2,1% [24].

Mo faHHbIM MCcCNea0BaHMiA, NpoBeaéHHbIX B LLoTaaHauK, B Teye-
Hue 10-neTHero uccnegyemoro nepuoza 6bi10 BbisieneHo 2709 HoBbIX
cny4yaeB 3ab60neBaemMoCTV AaHHOM natonornel, u3 Hux 1918 cayva-
€B Cpeay XKeHCKoro HaceneHus (71%) n 791 cayyait cpeam my»KcKkoro
HaceneHua (29%) B Bo3pacte cabliwwe 40 neT. HamBbICLWIMIA YPOBEHD 3a-
6oneBaemocTn Bbln OTMeueH cpeay auL, B Bospacte ot 60 go 70 ner,
TO ecTb N0 Mepe yBeMYEHWA BO3pacTa MOBbILANCA U PUCK Pa3BUTMA
MIAT. PasHuua no Yactote 3abonesaemoctv MIMT mexay KeHLWMHa-
MU M MyXX4MHaMK Bblna ABYKPATHOM B Bo3pacTHoM rpynne 40-49 net
M [0CTUrana YeTbIPEXKPATHOW PasHMLIbI B BO3PACTHOW rpynne cBbllle
80 neT. YpoBeHb exkeroaHo 3abonesaemoctu MIMT B pasnnyHble rogpl
Konebanack B npeaenax 4,13-11,3 Ha 10000 yenosek [25].

PeTpocneKTVBHbIN aHanM3, NPoBeAEHHbIM B UTanuu, BbiABUA
46275 rocnutannsnpoBaHHbIX 60/1bHbIX MO nosoay anu3ogos MIMT ¢
2006 no 2011 rr. OTmeueHo npeobnagaHue 3ab0n1eBaHUA CPEOM KEH-
LLMH, KOTOpble COCTaBuUAM 69% OT BCEX BbIsIBIEHHbIX MaLMEHTOB [26].
AHanornyHoe mccnefosaHne nposeaeHo B nepuog ¢ 2000 no 2010
roZ B AHIMM U Yanbce, Npu 3Tom Bbino BbiseneHo, yto MIMT BcTpeya-
€TCA B TPM Pa3a YaLle Y KEeHLLMH, YeM Y MYKUMH [27].

obese patients, where a high frequency of screening may lead to
earlier detection of PHPT. Thus, increased diagnostic sensitivity to
metabolic changes in overweight individuals may play a vital role
in the increase in diagnosed PHPT cases [22].

According to studies conducted in Spain among patients
with PHPT (n=12903, 2003-2017), women accounted for 74.7% of
the total number, while 90.23% of patients were hospitalized for
parathyroidectomy. The incidence of unspecified hyperparathy-
roidism gradually increased to 40.3 (women) and 13.7 (men) per
100,000 population [23].

Interesting facts about the incidence of PHPT were revealed
during large-scale studies on the epidemiology of PHPT conduct-
ed in Sweden between 1976 and 2002 [24], as well as prospec-
tive studies conducted in Scotland for ten years among the adult
population (over 20 years of age) [25]. In Sweden, the incidence
of PHPT among adults was around 1%, and among females aged
55-75 years (i.e., menopausal age), it comprised 2.1% [24].

During the 10-year study period in Scotland, 2,709 new cas-
es of this pathology were identified, of which 1,918 cases were
among the female population (71%) and 791 cases among the
males (29%) over 40 years. The highest incidence rate was ob-
served among people aged 60 to 70, demonstrating that the risk
of developing PHPT increases with age. The difference in the in-
cidence of PHPT between women and men was twofold in the
age group of 40-49 years and reached four times in the age group
over 80 years. The annual incidence rate of PHPT in different
years ranged from 4.13 to 11.3 per 10,000 people [25].

A retrospective analysis in Italy identified 46,275 patients
hospitalized for episodes of PHPT from 2006 to 2011. The disease
was predominant among women, who accounted for 69% of all
diagnosed cases [26]. A similar study was conducted between
2000 and 2010 in England and Wales, and it found that PHPT was
three times more common in women than in men [27].

Thus, according to the results of epidemiological studies
over different years, the prevalence of PHPT in Western Europe
correlates with the age and gender of patients. The incidence of
PHPT increases with age, being especially high in women over 60.
However, the limited data available do not allow definitive con-
clusions to be drawn about the current situation regarding the
prevalence of PHPT in this region.

Eastern Europe

Currently, there are only a few publications focused on the
incidence and prevalence of PHPT among the population of East-
ern European countries. However, incidence and prevalence data
are available from official national statistics of some Eastern Euro-
pean countries. These data can serve as a starting point for analy-
sis and comparison with other regions, although they do not deny
the need for full-fledged epidemiological studies in this area.

For example, Czech Republic statistics on the incidence of
PHPT show 24 cases per 100,000 population per year, which is
more common in women [28]. The prevalence of PHPT in Serbia
was initially estimated at 0.3% of the general population, but
after in-depth studies, it was found to be 1.89% [29]. In a study
conducted in Poland among 451 patients with low bone mass
(Z-score below -2.0 SD), 11.5% were diagnosed with PHPT [30].
In Romania, among 2,662 people undergoing ultrasound exam-
ination of the thyroid gland, 32 patients were diagnosed with
PTG incidentaloma, among which functional adenoma was found
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Takrm 06pa3om, COrNacHO pesy/bTaTam 3MUAEMUONOTUYECKUX
MCCNefoBaHUM B pasHble rogpbl 6biN0 YCTAaHOBEHO, YTO PacnpocTpa-
HéHHocTb MIMT B 3anasHoi EBpone Koppenmpyer ¢ BO3pacToM U Mno-
Nom naumeHTos. Boiasnaemoctsb [MIMIT yBennumBanacb ¢ BO3pacTtom,
0COBEHHO Y KeHLLMH cTaplue 60 NeT, YTO CBUAETENILCTBYET O BbICOKOW
yactote Bbianaaemoctu MIMT cpean xeHwmH. OfHaKO OrpaHUYeH-
Hble AaHHble UCCAe0BaHNM, NPOBEAEHHbIX B 3anasHol EBpone, He
NO3BONAET CAENATb OKOHYATE/IbHbIE BbIBOAbI O CEFOAHALLHEN CUTYa-
LMK KacaTenbHO pacnpocTtpaHéHHoctv MNIMT B STom pervoHe.

BoctouHasa Espona

B HacTosLLee Bpems B Hay4HOM IMTepaType OTCYTCTBYHOT CreLu-
ann3npoBaHHble Ny6AMKALMK, LLeIMKOM NOCBALLEHHBIE U3YYEHUIO 3a-
60n1eBaeMocTu 1 pacnpoctpaHéHHocTy MIMT cpeamn Hacenenms cTpaH
BoctouHoit EBponbl. Tem He MeHee, AOCTYMHbI faHHble 0 3abonesae-
MOCTM ¥ PacnpocTPaHEHHOCTU U3 0PULIMANbHON HaLMOHANbHOM CTa-
TUCTUKM HEKOTOPbIX BOCTOYHOEBPOMENCKMX rOCyAapcTB. T AaHHble
MOTYT CAY}KUTb OTNPABHOM TOYKON AN aHaIM3a M CPAaBHEHWA C ApYTu-
MU PerMoHamu, XOTA U He 3aMEHAOT NMOHOLEHHbIX 3MMAEMUONOTY-
YECKWX UCCe0BaHUI B laHHOW 06nacTy.

Hanpumep, ctatuctika Yewwckol Pecnybnukm no 3abonesaemo-
ctv MIMT nokasbiBaeT 24 Ha 100000 HaceneHus B rog, Npu4ém 3abone-
BaHME Yallie BCTPEYAETCA Y *KeHLWMH [28]. PacnpocTpaHéHHocTb MIMT
B Cepbum M3HauanbHO oLieHMBanack B 0,3% OT 0bLLei nonynauum, Ho
nocne NpoBefEHHbIX YrNy6EHHbIX MCCNeA0BaHMI OKa3anoch, YTO 3Ta
umdpa 6bina pasHa 1,89% [29]. Uccneposanue, nposeaéHHoe B Monb-
we cpeam 451 NaumeHTOB, UMEIOLLMX HU3KYIO KOCTHYIO Maccy (Z-score
Huxe -2,0 SD), y 11,5% 6bin anardoctuposaH MIMIT [30]. B PymblHWK
BO BPeMmA NpoBeseHUA YNbTPa3ByKOBOTO UCCNE0BAHMA LUMUTOBUAHOM
enesbl y 2662 NauMeHTOB CIy4alHO OBHAPYKUAWM MHLMAEHTAIOMbI
MW y 32 naumeHTOB, cpeamn KOTOpbIX GYHKLMOHaNbHaA ageHoMa
MW 6bina gmarHoctMpoBaHa y 12 maumenTtoB [31]. B wuccneposa-
HUKM BEHTEPCKMX YUYEHbIX, NpoBeaEHHbIX Toke J et al, 6bin0 BbIABNEHO,
yto cpean 141 naumenta ¢ MTI-3aBUCMMON rUNEpKanbLMemmen y
123 (87,2%) Habnogancs cnopagudeckui MIMT. B 1o e Bpems, y 15
(10,6%) 6bin BbiIfBNEH cemenHbli MIMIT, Npuyém Hambonbluee Konu-
4yecTBO C/iyyaes npuxogunocb Ha MEN-1 cuHapom. Y Tpéx naumeHToB
(2,2%) obHapyeHa MHakTMBaLMa myTaumm B CaSR [32]. C apyroit cto-
POHbI, cepbcKume yuéHble B CBOEM PETPOCTIEKTUBHOM UCCAEA0BAHUM W3-
yunnm 522 naupeHTa u obHapyKuam scero 7 cnyyaes MIMT y anu, B Bo3-
pacte go 19 nert, co cpegHum Bo3pactom 15,7 net, uto nogvépKmBaeTt
peAKoCTb BCTPEYAEMOCTM 3TOM NaTONOTUN CPeay AeTel U NOAPOCTKOB
[33]. CoBMeCTHbI aHanM3 pe3ynsTatoB 060MX UCCAEA0BaHUI NOKa3bl-
Baer, uto MIMT moxeT BCTpeyaTbCA Kak B BUAE CNOPaANYECKMX, TaK U
cemeltHbIx dopm, ¢ npeobiasaHvem B3pocioi nonynauuuy. Peakoctb
BCTPEYaEeMOCTU CPeay MONOAbIX NaLMEHTOB NOAYEPKMBAET BaXKHOCTb
0c060ro BHUMaHWA K IMArHOCTUKE W IeYeHUIO 3TOro 3ab0n1eBaHuA y ae-
Tell ¥ NOAPOCTKOB, YYMTHIBASA €0 MOTEHLMA/IbHYIO CBA3b C PA3/IMYHbIMMU
reHeTUYECKMM cuHapomamu [31, 33].

Kpome TOro, HekoTopble aBTOPbl OTMEYAOT BbIABAAEMOCTb U
paka MNUWX BmecTe ¢ gobpokauectseHHoi popmoit MIMT. Hanpumep,
YelLlCKMe nccnefoBaTeny 0BbHapYKUAK 310KaYECTBEHHYIO STUO/IOMUIO
3abonesanusn y 0,19% nauunerTos ¢ MMIT [34]. AHanoOrMYHble AaHHble
(2,1% naumenTos c MMIT) 661a1 NoNy4YeHbl B JTATBUACKOM SHAOKPUHO-
NIOTMYECKOM Hay4YHOM LeHTpe [35]. 9T1 AaHHble OTpaXKatoT CUTyaLmto
B OTZAE/IbHbIX CTPaHaxX M He [atoT MONHOM KapTUHbI PAacnpPOCTPaHEH-
HocTu MIMT 8 BocTouHoi EBpone. HO OHW MOFYT CNYKWTb OTNPaBHOW
TOYKOW ANA AaNbHENLLNX UCCAea0BaHNUNA.

A3usa, ABctpanua n Appuka

MmeeTcs pas peTpo- U MPOCMEKTUBHBIX UCCNEL0BaHUMI, ACHO
AeMoHCTpupytowmx 3abonesaemoctb MIMT. Tak, Hanpumep, B 1999
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in 12 patients [31]. Toke J et al found that among 141 patients
with PTH-dependent hypercalcemia in Hungary, 123 (87.2%) had
sporadic PHPT. At the same time, familial PHPT was detected in
15 (10.6%) patients, with the most significant number of cases
accounting for MEN-1 syndrome. Three patients (2.2%) had an in-
activating mutation in CaSR [32]. On the other hand, a retrospec-
tive study in Serbia showed that out of 522 patients examined,
only 7 cases of PHPT were found in people under the age of 19
years, with an average age of 15.7 years, which emphasizes the
rarity of this pathology among children and adolescents [33]. A
joint analysis of the results of both studies shows that PHPT can
occur in both sporadic and familial forms, with a predominance
of the adult population. The rarity of its occurrence among young
patients underscores the importance of special attention to diag-
nosing and treating this disease in children and adolescents, giv-
en its potential association with various genetic syndromes [31,
33].

In addition, some authors describe the detection of PTG
cancer in patients with PHPT along with its benign form. For ex-
ample, in Czechia, a malignant etiology of the disease was discov-
ered in 0.19% of patients with PHPT [34]. Similar data (2.1% of
patients with PHPT) were obtained at the Latvian Endocrinology
Research Center [35]. These data reflect the situation in certain
countries and do not provide a complete picture of the preva-
lence of PHPT in Eastern Europe, but they can serve as a starting
point for further research.

Asia, Australia, and Africa

Several retrospective and prospective studies evaluate
the incidence of PHPT. For example, in 1999, the incidence rate
of PHPT in the Saudi Arabian population was 1.3 per 100,000
people, and between 2016 and 2018, the rate became 12.8 per
100,000 people. These studies cover three main regions of the
country and are the largest in the entire Gulf geographic area.
They also indicate an increase in the incidence of PHPT over time,
which is explained by the diagnostic progress. In these studies,
characteristic clinical manifestations were absent, and serum PTH
was not elevated in 16.6% of PHPT cases [36]. By comparison, a
similar increase in the detection of PHPT occurred in India, which
was also characterized by an asymptomatic course of the disease
(from 3% to 13% over 25 years, 1995-2019) [37].

There are epidemiological data on cases of PHPT in Bahrain,
where its incidence has significantly increased to 274 cases per
100,000 population [38].

In Saudi Arabia, there is evidence of regional differences in
the clinical manifestations of PHPT: for example, in the city of Ri-
yadh, the bone form of PHPT is dominating. A previous study in
this region in 2007 showed that the incidence of solitary PTG ade-
nomas was higher, especially in the left inferior parathyroid gland
[36]. Similar data are available from a 7-year study of 147 patients
in Montreal, Canada [39] and a recent study of 156 patients with
PHPT in Germany [40].

It should be noted that there are differences in the clini-
cal presentation of PHPT in some cities of Saudi Arabia, such as
Al-Ahsa and Jeddah. In Jeddah, a relatively low prevalence of
bone manifestations was found among young patients. At the
same time, combined forms of PHPT, including neurological,
psychological, and gastrointestinal symptoms, were detected
more often, accompanied by high levels of PTH and low levels of
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rogy yposeHb 3abonesaemoctu MIMT cpean HaceneHna CaypoBCKoM
Apasuu coctaenan 1,3 Ha 100000 yenosek, a B nepunog c 2016 no 2018
rogpl 3TOT ypoBeHb coctasun 12,8 Ha 100000 yenosek. JaHHble uc-
CnefoBaHMA OXBaTbIBAOT TPV OCHOBHbIX PErMOHA CTPaHbI U ABNAIOTCA
KPYMHehLwunmm no Bcel reorpadpuyeckort 3oHe Mepcuackoro 3anmsa.
OHM TaKKe YKasblBaloT Ha yBenunyeHue 3abonesaemoctu MIMT ¢ Te-
YEHMEM BPEMEHM, YTO OOBACHAETCA AMATHOCTUYECKUM MPOrPeccom.
Oc06EHHOCTbIO 3TUX UCCNElOBAHMI ABNAETCA OTCYTCTBME XapaKTep-
HbIX KIMHWYECKUX MPOABAEHMI, a TaKKe 0bHapyeHwue MIMT 6e3 no-
BblLeHMA ypoBHa MTI B cbiBOPOTKe KpoBM B 16,6% cnyyaes [36]. Ona
cpaBHeHuA, B UHAMM ONUCbIBAeTCA aHANOMMYHBIN POCT BbIABAAEMOCTH
MIMT, KOTOPbIV TaKXKe XapaKTepusyeTca 6ecCUMNTOMHbBIM Te4eHEM
3abonesanua (0T 3% 40 13% B TeueHwue 25 nert, 1995-2019 rr.) [37].

Mmetotca anmgemunonornyeckne aaHHole o caydasx MIMT 8
BaxpeliHe, rae HabnogaeTca 3HAYUTENbHBIV POCT 3aboneBaemocTv —
274 cnyyas Ha 100000 HaceneHus [38].

B CayznoBckoM ApaBuM MMEHOTCA AaHHblE O CYLLECTBYHOLLMX
PErMoHapHbIX PasIMUUAX KAMHWYECKMX npossaeHui MIMT: Hanpu-
mMep, B ropoge Ip-Pusase npemmyllectBeHHO HabntogaeTcs KOCTHas
¢dopma MIMT. PaHee npoBef&HHOE UCCNELOBaHNE B 3TOM PErnoHe
8 2007 rogy nokasasno, 4To YacToTa BCTPEYAEMOCTU OAMHOYHbIX aje-
Hom MMLLMK 6bina Bbllle, ocobeHHO B neBoi HUKHel MUK [36]. AHa-
NOrMYHble JaHHble umetotca 3a 2010 roa, rae npoBedeHo 7-neTHee
nccnenosaHue Ha 147 naumeHTax B MoHpeane, KaHaga [39], a Takke
HepaBHee uccnegosaHume 3a 2021 rog Ha 156 naumerTax ¢ MNIMT 8 lep-
MaHwum [40].

CneslyeT OTMETUTb HaNUYME PA3NNYUIA B KNMHUYECKOM KapTUHe
MIMT B pasHbix ropogax CayaoBcKoM ApaBuK, TaKUX Kak dnb-Axca u
Owunana. B xuane 6bina BblABAEHA OTHOCUTENIbHO HM3KaA pacnpo-
CTPaHEHHOCTb KOCTHbIX NPOABNEHUIA CPEAU MONOAbIX NALMUEHTOB, B TO
BPEMA KaK KOMBUHMpoBaHHble dopmbl MMIMT, BKAOYatOWME HEBPO-
NOTUYECKMe, NCUXONOTUYECKMNE U KEeNYA0UHO-KULLIEYHbIE CUMMTOMbI,
BbIABNANNCH Yalle, CONPOBOXKAAACH NMPU STOM BbICOKUMM YPOBHAMM
NTI 1 HM3KKUMKM yposHamK 25(OH)D B cbIBOPOTKE KPOBM MO CpaBHe-
HUIO C APYrMMM peroHamu. o pesynsTaTam HacTOALLEro Uccneno-
BaHWA cooTHowweHKe MITIT y KeHWWH 1 My*K4nH coctasumno 3:1. 3to
TaKXKe NOATBEPKAAET NpeablayLine AaHHble, CBUAETENbCTBYIOWME O
nonosom aumopdusme, rae XeHCKUM Non 3a4acTyto asnaeTca dakTo-
pom pucka passutua MIMT. 310 pasnnumne obbACHAETCA BUOXMMMYe-
CKoW aKTMBHOCTbIO MTI, KOTOpPan CTAaHOBATCA eLé bonee 04eBUAHOW
nocae HacTynaeHus meHonaysbl [36].

B TeueHne 2005-2015 rogos 6bl10 NPOBEAEHO 3NWMAEMMUONO-
rMyeckoe uccnepoBaHve B UHAWK, rae n3yvanmcb peTpoCcnekTUBHbIe
[aHHble WMHAMWACKOTO PEerucTpa, OXBaTbIBAOLLETO YeTblpe pasHble
reorpaduyeckme Toukn MHaum. Beero 6b1am nsyyeHsl 464 nauueHTa
(137 myumH 1 327 sKeHWwH) ¢ noateepxaéHHbIM MIMIT, cpesHuit
BO3PaCT KOTOpbIX cocTasun 41+14 net, a COOTHOLUEHUE XKEHLWMH U
My>KUMH 6b110 2,4:1. [laHHOe nccnefoBaHMe XapakTepr3oBanoch 0Co-
BEHHOCTbIO KIMHUYECKMX NPOAB/EHWIA, rae npeobnasanu cnabocts u
yTomnsemocTb (58,7%), 6o B KocTax (56%), no4eyHo-KameHHas 6o-
nesHb (31%), naHkpeatt (12,3%) 1 ényHokameHHas 6onesHb (11%).
CpeaHuve ypoBHUM Kanbuus, MTI 1 HeopraHuyeckoro ¢ocdopa B CbiBO-
pOTKe BblaIM CONOCTaBUMbI C KIMHUYECKOM CUMNTOMATUKON. YyéHble
OTMETMAM NPEUMYLLECTBA CUMHTUrPadum (Tc-99m sestamibi (MIBI)),
KoTopas obnagana nyyiuein YyBCTBUTENbHOCTBIO, YEM Y/IbTPA3BYKOBOE
nccnefoBaHue, ANA YTOMHEHUA NoKanusauumn ageHombl MLLMK. Mpu
3TOM cpeaHAa macca ageHombl MUK morna coctaBnAaTb MUHUMANb-
Hble 3HaueHus. bbin caenaH BbiBoA, YTO DO/BLWIMHCTBO MaLMEHTOB
¢ MMT 8 MHAUK B 0cHOBHOM MMeeT (6onee 50% cayvaes) KOCTHYHO
dopmy MNIMT, a ogHa TPETb — NOYeUHy0 GOopMy AaHHON HO30/10TUM.
MpW CpPaBHUTENBHOM aHanM3e C 3anafHbIMU CTPAaHAMKU UHAUNCKKE
nauneHTbl ¢ MIMT 6bIIM MONOXKE U UMenn Bonee BbIpaKEHHbIE

25(0H)D in blood serum compared to other regions. According to
the results of this study, the ratio of PHPT in women and men was
3:1. This also confirms previous data showing sexual dimorphism,
with female sex often being a risk factor for the development of
PHPT. This may be explained by differences in the biochemical
activity of PTH among sexes, which become even more apparent
after menopause [36].

An epidemiological study was conducted in India from 2005
to 2015, assessing retrospective data from an Indian registry cov-
ering four different geographical areas. A total of 464 patients
(137 men and 327 women) with confirmed PHPT were studied,
with a mean age of 41+14 years and a female-to-male ratio of
2.4:1. This study showed less common clinical manifestations in
PHPT patients, predominated by weakness and fatigue (58.7%),
bone pain (56%), kidney stones (31%), pancreatitis (12.3%) and
cholelithiasis (11%). Mean serum calcium, PTH, and inorganic
phosphorus levels correlated with clinical symptoms. The ad-
vantages of scintigraphy (Tc-99m sestamibi [MIBI]) were stated,
which showed higher sensitivity than ultrasound for localization
of PTG adenoma. It was noted that the average weight of the PTG
adenoma could be minimal. It was concluded that the majority of
patients with PHPT in India (more than 50% of cases) mainly have
the bone form of PHPT, and one-third have the renal form of the
disorder. In a comparative analysis with Western countries, Indi-
an patients with PHPT were younger and had more pronounced
biochemical changes, while adenoma weight varied significantly.
However, given that the observations were mainly conducted in
primary care hospitals (without routine serum calcium screen-
ing), the results do not reflect racial differences in PHPT preva-
lence [41].

In Asia, Africa, and Latin America, where blood calcium
screening and prevalence studies are not routinely performed,
clinical symptoms of PHPT are usually confined to classic bone
and kidney lesions [42]. However, in China, over the past 15
years, PHPT is less likely to present with clinical symptoms and
is more commonly detected as hypercalcemia due to changes in
diagnostic approaches and increased ultrasound screening rates.
Prevalence data for PHPT in China indicate a low disease inci-
dence, although exact figures may vary between studies [43, 44].

Australia has also seen an increase in the number of cases of
PHPT detected, particularly among women, and an increased rate
of parathyroidectomy for PHPT. Mortality in patients with PHPT
was also higher in women than in the general population [45].
Unfortunately, Central Asia has no epidemiological data regarding
PHPT, which is most likely due to the difficulty of screening stud-
ies. However, research in this area continues, and this problem
remains relevant today.

Russian Federation

In Russia, in recent years, there has been an increase in the
number of detected cases of PHPT. Between 1979 and 2000, only
84 cases of PHPT were reported, with an average of less than four
new cases each year. However, from 2000 to 2005, the number
of detected cases increased and reached 29 per year. Since 2006,
there has been a marked increase in diagnosed cases of PHPT,
reaching a peak in 2009 with 126 cases per year. There was a
sharp increase in incidence in 2010, with 30 new cases detected
in the first three months alone, which exceeds the average annual
number of cases reported between 2000 and 2005 [46].
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6MOXMMUYECKME M3MEHEHUA, @ MAcCa afleHOMbl 3HAUUTENBHO Kose-
6anacb. OgHaKo yunTbIBaA TO, YTO HabntodeHWe B OCHOBHOM 6bino
npoBeseHo B 60NbHMLAX NepBOro 3BeHa (6e3 pyTUHHOTO CKPUHMHTA
YPOBHA Ka/bLyA B CbIBOPOTKE), Pe3yNbTaTbl HE OTPaXKaloT PacoBbiX
pasnnumii B Bocnpumumumsoctv K MIMT [41].

Ha Tepputopun Asun, Adpukn 1 JlaTUHCKOW AMEPUKM, B KOTO-
pbIX HE NPOBOAUTCA PYTUHHBIA CKPUHWUHT MO OMpPeAeNeHunto NoKasa-
Tenel COAEpMKaHUA KasbLMA B KPOBU U U3YYEHMIO YPOBHA pacnpo-
CTPAHEHHOCTM, KAUHMYeckne cumntombl MITT 0bbI4HO COXpaHAT
Knaccuueckyto opmy nopakeHus Kocten 1 novek [42]. OgHako B Ku-
Tae 3a nocnegHue 15 net MNITIT cTan pexe NPOABAATLCA KAMHUYECKN-
MU CUMNTOMaMM 1 Yalle obHapyKMBaeTcA B BUAe rmnepKasbLmemmm
6narogapa U3MEeHEHUAM B AMArHOCTUYECKMX MOAXOAAX M paclumpe-
HUIO CKPMHMHTA C UCMONBb30BaHNEM YNTPA3BYKOBOTO UCCNE0BaHMA.
[aHHble o pacnpoctpaHéHHocTy MNIMIT B KnTae yKkas3biBatOT Ha HU3KYLO
yacToTy 3a60N1eBaHwMSA, XOTA TOUHbIE Ldpbl MOTYT Pa3nnyaThCs B pas-
HbIX MccnenoBaHuax [43, 44].

B ABCTpannm TaKKe OTMeYaeTcs yBenYeHme Yicna obHapyKeH-
Hbix cnyyaes MIMT, ocobeHHO cpeay KeHLUWH, TaKKe NoBblleHHasA
YacToTa nNapaTmpeongaktommm no nosogy MNIMT. CMepTHOCTL Y Nauu-
eHToB ¢ MIMT Takxke 6bina Bbille, Yyem B 0bLweit nonynaumm [45]. OT-
HocuTeNbHO LieHTpanbHOM A3uK, aNUAEMMONOTMYECKMX AaHHbIX Kaca-
towmxca MIMT, no celt AeHb, K COXKaNEHUIO, HET, YTO CBA3AHO, CKOpee
BCEr0, CO C/I0MHOCTbIO NMPOBEAEHUA CKPUHUHIOBbIX MCCNEA0BaHUNA.
OfHaKo UccneaoBaHNA B AaHHOW 061acT NPOAOANKAIOTCA, U AaHHasA
npobnema ocTaérca BecbMa akTya/lbHON Ha CErOAHAWHNM AeHb.

Poccuiickasa ¢egepauyusa

CornacHo AaHHbIM Pe3ynbTaToB UCCAEL0BAaHUA COBPEMEHHbBIX
3HAO0KPUHO0TOB 0BHAPYKEHO, 4TO B POccKm 33 nocneaHue rofbl Ha-
6ntogaetcs yBennyeHne yncia obHapyKeHHbIx caydaes MIMT. C 1979
no 2000 rog, 6bin10 3aperncTpupoBaHo scero 84 cayyaa MIMT, yto B
cpefiHeM 03HavaeT MeHee 4 HOBbIX C/lyyasn exerogHo. OgHako, ¢ 2000
no 2005 rogpl KOMYeCcTBO OBHAPYKEHHbIX CY4YAEB HAYaN0 PacTv U
focturno 29 cayyaes B rog. HaumHas ¢ 2006 roga, Habntogaerca 3a-
METHbI/ POCT AMArHOCTUPOBAHHbIX ciydvaes MITIT, LOCTUIHYB NUKa B
2009 roay — 126 cnyyas B rog,. Ctout otmetuTb, 4to B 2010 roay Ha-
6110a1CcA PE3KMIA NPUPOCT, rae TObKO 3a NepBble 3 mecsALa bbl10 06-
HapykeHo 30 HOBbIX C/Iy4aeB, YTO NPEBbILLAET CPeAHEr0L0BOE YNCI0
CNYYaEeB, 3aperncTpupoBaHHbIX B nepunog ¢ 2000 no 2005 rogbi [46].

Mo faHHbIM aHanu3a, npoeeféHHoro bapaHosoi WA v eé Kon-
neramu, soiasnaemocts MNIMT 8 Mockse B 2007 roay coctaswna 6,8
Ha KaXXAbl MUANMOH B3POC/IbIX, YTO 3HAUYUTENBHO HUXKE, YEM MOKa-
3aTeNn, NPeACTaBNEHHbIE B MEXAYHAPOAHbIX ccaenosanuax. B 2007
rogy ypoBeHb pacnpoctpaHénHoctv MNIMT coctasnan 2,42 Ha 100000
B3POC/1I0r0 HaCeNEHNS, YePEe3 roA, AaHHbIM NoKasaTe/b YBEMUNUICA 40
2,8 cnyyasa Ha 100000 yenosek, a B 2009 roay oH coctasnan yxe 3,1
Ha 100000 yenoBek, YTO TaK*Ke 3HAYMTENbHO OT/IMYAETCA OT AaHHbIX,
MONYYEHHbIX B UCCEA0BAHMAX 3a pybeskom. BmecTe ¢ Tem, B uccneso-
BaHWM, NpoBeAEHHOM B balLKOPTOCTaHe, TakXKe PacnpoCTPaHEHHOCTb
MINT He COOTBETCTBYET pPeasbHOW KapTHHe, Tak KaK NoKasaTtesb 3abo-
NeBaemMocTy cocTasua ao 1 ciyyait Ha 100000 Hacenenus [11].

Tem He MeHee, B O4HOM M3 HOBbIX UCC/EL0BaHMI, NPOBEAEH-
HbIX B TIOMEHCKOW 061acTH, pacnpoCcTpaHEHHOCTb cocTaBuna 5,8 cay-
Yyaes Ha 100000 HaceneHus 3a 2019 rog, B 2020 roay — 3,2 cayyas u
8 2021 ropy — 4,0 cnyyas Ha 100000 HaceneHwms. Mo faHHbIM TEKyLLe-
ro UCCNegoBaHMA, MakcMManbHasa 3aboneBaemMocTb Oblna oTMeYeHa
cpeam nuy, ctapwe 60 net, npu atom MIMT yawe onpegenanca y anu,
YKEHCKOro nona, Kotopble coctasuam 94% ot obuero Konnyectsa. Mpu
U3yYeHUW LMTENbHOCTU 3a60/1eBaHMA OblM PAaCCMOTPEHbI HaYasb-
Hble KNMHUYECKMe MPOABAEHUA Mepes YCTaHOBNEHWeM [MarHo3a,
KOTOPbI B CpefHem cocTaBun 2 roga. BoNbWMHCTBO KAMHUYECKUX
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The incidence of PHPT in Moscow in 2007 was 6.8 per mil-
lion adults, significantly lower than in international studies. In
2007, the prevalence rate of PHPT was 2.42 per 100,000 adults;
a year later, this figure increased to 2.8 cases per 100,000 people,
and in 2009, it was already 3.1 per 100,000 people, which also
differs significantly from the data obtained in other countries. At
the same time, in a study conducted in Bashkortostan, the prev-
alence of PHPT also does not correspond to the accurate picture
since the incidence rate was up to 1 case per 100,000 population
[11].

However, in one of the recent studies conducted in the Tyu-
men region, the prevalence was 5.8 cases per 100,000 population
in 2019, 3.2 cases in 2020, and 4.0 cases per 100,000 population
in 2021. The highest incidence was noted among people over 60
years of age, while PHPT was more often detected in females,
who accounted for 94% of cases. The study of the disease dura-
tion showed that the period from the first clinical manifestations
to the diagnosis is around two years. Most clinical cases of PHPT
were in the manifest form, comprising 80.1%. The asymptomatic
form of the disease was found in 17.9% of patients, and the nor-
mocalcemic form occurred in 2.0% of patients. The majority of
patients had non-specific clinical manifestations associated with
PHPT, among which cardiovascular disorders dominated [47].

Considering the difficulties associated with diagnosing and
registering cases of PHPT in Russia, which makes it difficult to as-
sess its prevalence and analyze the clinical manifestations of the
disease, it was decided to create an All-Russian online registry of
PHPT. This registry aims to improve the collection and analysis of
data on PHPT, which will provide a more complete understand-
ing of the epidemiology of the disease in Russia and compare
it with data from other countries. To date, several studies have
analyzed data from this registry, and one of the recent investiga-
tions was conducted under the leadership of Mokrysheva NG at
the Federal State Institution “National Medical Research Center
of Endocrinology”. This study includes a retrospective analysis of
6,003 patients registered between 12/12/2016 and 10/25/2022
from 81 regions of Russia. The analysis included the data from
the first and last visits with dynamic patient data. More than 50%
of the records were on patients from Moscow and the Moscow
region (3,400 people). The Tyumen region was in second place
regarding the number of patients (n=475, 7.9%). The average age
of patients in this study was 59 years for women and 52 years
for men, which is consistent with the results of other studies. The
ratio among women to men was 11.7:1. This may be explained
by increased screening for osteoporosis among postmenopausal
women and fewer visits by the men. Online registry data showed
that the active phase of the disease was noted in 82.2% of pa-
tients, while in most (74.3%), complications associated with PHPT
were discovered. Among the latter, bone pathology took the lead-
ing place (62.5%); more often, it was observed in combination
with visceral complications (45.7%). There was also a high inci-
dence of nephrolithiasis (44.8% of patients), while nephrocalcino-
sis was recorded only in 2.8%. The authors attribute this finding
to the rare application of CT to verify the diagnosis. The detection
rate of PHPT in Russia has improved in recent years due to the in-
troduction of the online registry. However, most patients remain
symptomatic with significant changes in calcium-phosphorus me-
tabolism, which, according to the authors, indicates late diagnosis
and requires further improvement of medical care [48].
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cnyyaes NIMT npuxoamnock Ha MaHUbecTHyto GopMmy, KoTopas cocTa-
Buna 80,1%. Torga Kak BeccumntoMHas ¢dopma 3abonesaHus bbina
obHapyeHa y 17,9% naumeHTOB, @ HOPMOKa/bLyeMUyeckas popma
—y 2,0% 60bHbIX. TaKKe CTOUT OTMETUTb, YTO BONBLIMHCTBO NaLy-
€HTOB MMEeNO HeK/aCCMYecKkme KAMHWYECKMe MpOoABAEeHMA, accouu-
mposaHHble ¢ MITT, cpean KOTOpbIX ANAUPYIOLLEE MECTO 3aHUMana
MaToNOrMs CePAEYHO-COCYANCTON cucTeMbl [47].

YUnTbIBAA C/IOKHOCTM, CBA3AHHbIE C AMArHOCTUKOW M PErncTpa-
ument cnyyaes MIMT B Poccuu, YTo 3aTpyaHSAET OLEHKY ero pacnpo-
CTPAHEHHOCTM M aHaNM3 KAMHUYECKUX NPOsB/IEHMWI 3abonesaHus,
6b110 NPUHATO PeLLeHNEe O Co34aHUM BcepoccuiicKoro oHMaH-peru-
ctpa MNIMT. 3TOT perncTp HanpaeaeH Ha yay4lleHue cbopa 1 aHanusa
ZaHHbIX o MNIMT, 4yTo NO3BOAUT NoNYy4MTL HoNee NoNHOe NpescTase-
HWe 0 anuaemuonorny 3abonesaHma B POccum M CpaBHWUTL €ro C AaH-
HbIMM M3 Apyrnx CTpaH. [lo HacToALero BpeMeHn Bbisio NpoBeaeHO
HECKO/IbKO UCCNeA0BaHMM, aHANN3UPYIOLMX AaHHbIE 3TOTO PerucTpa,
1 NocnegHee U3 HUX NPoBeAeHO Nog, pykoBoacTBom MoKpbiweBoit HI
B ®IBY «HMMWL, sHAoKprHONOTMMY». B AaHHOM McCnef0BaHMM NpoBe-
[OEH peTpocneKTuBHbIM aHann3 6003 NauMeHTOB, 3apPErnCTPUPOBAH-
Hbix B nepuog ¢ 12.12.2016 no 25.10.2022 u3 81 pernoHa Poccuun. B
aHaNn3e y4nUTbIBaNCh NEPBbIV U MOCAEAHWI BUSUTLI C AUHAMUYECKM-
MM AaHHbIMM NaupeHToB. bonee 50% 3anuceli cocTaBuan 60/bHble K3
Mocksbl 1 MockoBckol obnacti — 3400 yenoBeK. TOMeHCKas 061acTb
OKa3asiacb Ha BTOPOM MECTE Mo KoNMYecTBy NaupeHTos (n=475, 7,9%).
CpenHuit Bo3pacT 60/1bHbIX B JAHHOM UCCEA0BaHNM cOCTaBuUA 59 neT
Y *KEHLMH 1 52 rofia y My»XUMH, YTO COOTBETCTBYET pe3ynbTaTam Apy-
TMx uccnefnoBaHuii. COOTHOLEHME Cpeay KeHLMH U My}KUYMH COCTa-
810 11,7:1. ITO MOXKHO 06 BACHUTL AKTUBHbBIM CKPUHWMHIOM Ha OCTe-
0rMopo3 CPeaM KEHLMH B MOCTMEHOMNAy3a/bHbli Nepuod, a Takke
6onee HYU3KUM ypoBHEM 06PALLAEMOCTY 32 MEAULIMHCKON NMOMOLLbIO
cpeay MyKuvH. Bo Bpemsa npoBefeHNA aHanM3a AaHHbIX OHAAVH-pe-
rUcTpa akTMBHan ¢dasa bonesHn oTmeyeHa y 82,2% NauMeHToB, Npu
3TOM Y BO/bLUMHCTBA U3 HUX (74,3%) Bbinn BepUOULMPOBAHbI OCIONK-
HeHuAa, ceasaHHble ¢ MIMT. Cpean nocnefHUx Auaupyolee mecto
3aHAM1a KOCTHan natonorusa (62,5%), yalle oHa Habaaanack B coye-
TaHWU C BUCLLEPANIbHBIMM OCNIOXKHEHUAMM (45,7%). TakKe oTMmevanacb
[0CTaTOYHO BbICOKasA YacToTa HedpponnTmasa y 44,8% nauneHTos, Tor-
A3 Kak HedpoKaNbUMHO3 PErncTpMpoBancsa Tonbko y 2,8%. ABTopbl
CBA3bIBAOT 3TO C PELKUM MCnonb3oBaHMeM KT ana ero sepuduKaumm.
Bbiasnsemoctb MIMT B Poccuu 3a nocnenHue rogbl yay4dmaacs 6na-
rofapa CO3faHMI0 OHMANH-perncTpa. OfHaKo y 60/bLUMHCTBA NaLy-
€HTOB COXPaHAETCA CUMMNTOMATUKA CO 3HAYUTE/IbHbIMU U3MEHEHNAMM
Kanbumit-dochopHoro obmeHa, 4To, Mo MHEHWIO aBTOPOB, CBUAETE/b-
CTBYET O NO3AHeN AMArHOCTUKe v TpebyeT AanbHenwen moamduka-
LU MeaULMHCKOM nomoLuy [48].

3AKNIOYEHUE

B coBpemeHHbIX ycnosuax yrybnéHHoe uccnegosaHve MIMT
UrpaeT KAoYeByto PO/ib B MOHUMAHWUK €ro aNUAEMUONOTUYECKMX Xa-
PaKTEPUCTUK U KAMHUYECKMX ocobeHHoCTel. PesynbTaTbl npoBoau-
MbIX BO MHOMMX CTPaHax MMpa MaclUTabHbIX UCCAefOBaHUIA NO U3y-
YyeHuto anuaemuonorumn MIMT, a TakKe pe3ynbTatbl NPoBeAEHHOrO
PYTMHHOTO CKPUHWMHIA MOKa3aTesnel COAePKaHUA KalbLys B KPOBYU C
MCMONb30BAHMEM aBTOMATUYECKMX aHA/NIM3aTOPOB, CNocobcTBOBaANM
BbiABeHMIO «anuaemumn» MIMT K KoHuy 90-X rogoB NPOLWOro cTone-
TVA. Ha cerogHAWHMIM aeHb No ypoBHIO pacnpoctpaHéHHocty NIMT
pacnonaraetca Ha 3 CTpouKe B 00LLel CTPYKTYpe BCEX IHAOKPUHHDBIX
3aboneBaHunii. YpoBeHb eXerofHoi 3ab60n1eBaeMoCT faHHOM naTo-
noruem Konebnertcs B gnanasoHe 40-100 cnyyaes Ha 100000 Yenosek,
a YpoBeHb PacnpoCTPaHEHHOCTM AaHHOW NaTonoruu Konebnetca B
npegenax 0,5-3%.

CONCLUSION

An in-depth study of PHPT is crucial to understanding its
epidemiological characteristics and clinical features in modern
conditions. The results of large-scale research conducted in many
countries around the world to study the epidemiology of PHPT,
as well as the results of routine screening of calcium levels in the
blood using automatic analyzers, contributed to the discovery of
the PHPT “epidemic” by the end of the 90-ies of the last centu-
ry. Today, in terms of prevalence, PHPT ranks 3rd in the overall
structure of endocrine diseases. The annual incidence rate of this
pathology ranges from 40 to 100 cases per 100,000 people, and
the prevalence rate of this pathology ranges between 0.5 to 3%.

An important aspect is the diversity in the prevalence of
PHPT among different ethnic groups and regions. Based on the
data on the North America, a higher incidence is noted among
African Americans and people of the negroid race. Countries in
Asia, Africa, and Latin America have a low incidence of PHPT,
most likely due to the lack of routine screening for calcium levels
in the blood. An essential result of the research is the discovery of
a trend toward an increase in the number of detected PHPT cases
in different regions of the world, associated with improved diag-
nostic methods and increased attention to this pathology.

Older patients, in particular postmenopausal women, suffer
from PHPT 3-4 times more often than men. The clinical picture
is usually asymptomatic, and patients receive specialized medical
care in the initial stages of the disease, preventing the develop-
ment of severe complications; however, in countries where there
is no routine screening for hypercalcemia and asymptomatic
PHPT forms, complicated forms of PHPT predominate.

According to Russian registry studies, the detection of PHPT
has increased in recent years, especially in regions with active
screening and access to medical care. However, despite improve-
ments in diagnosis, most patients still seek medical attention in
the advanced stages of the disease, highlighting the importance
of further improvements in PHPT screening and education.

Thus, a deep understanding of the epidemiological charac-
teristics of PHPT in different regions is a crucial factor for optimiz-
ing the diagnosis, treatment, and management of this pathology.
Global research shows an increase in the number of detected
cases but also points to the need for earlier diagnosis and mon-
itoring of patients, especially those at risk. Therefore the devel-
opment of registry databases and online registers, as well as the
constant improvement of research methods, will allow for practi-
cal study of PHPT and control of its spread.
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BaKHbIM acnekTom ABASETCA pa3Hoobpasue B pacnpocTpaHEH-
HocTu MIMT cpean pasnuyHbIX STHUYECKMX rpynn U permoHos. Ha
npumepe CeBepHoii AMepuKu oTMeyaeTca bosiee BbICOKas 3abonesa-
eMoCTb cpeayn adpoamepuKaHLIEB M UL, HErpouaHOM packl. B cTpa-
Hax Asunu, AbprKK M JTaTUHCKOM AMEPUKM OTMEYaeTCs HU3Kasa 3abo-
NeBaemocCTb, U, CKOpee BCero, 3T0 CBA3aHO C OTCYTCTBUEM PYTUHHOTO
CKPMHWMHIA Ha OnpefeneHne YPOBHA COAEPKaHUA KanbLMA B KPOBMU.
BaKHbIM pe3y/nbTaToM UCCAefoBaHUiA ABNAETCA ODHapyeHue TeH-
OEHUMM K YBEINYEHUIO Yncna Bbiaaaemblx cnydaes MITIT B pasHbIx
pernoHax Mmpa, 4To CBA3AHO C yAyylleHWeM MeTOA0B ANArHOCTUKM U
NOBbILIEHHbIM BHUMaHWEM K ;aHHOW NaToNoMmu.

lMauueHTb! CTapLlero Bo3pacta, B YaCTHOCTM XEHLUMHbI B NOCT-
MeHonay3anbHom nepuoge, bonetot MIMT B 3-4 pasa yalle, YeM MyK-
YnHbl. KNnHWYeckaa KapTuHa 3ayacTyto agnaeTca 6eccMMNTOMHOM, a
60/IbHblE MO/YYAOT CMELMaNN3UPOBAHHYI0 MEAULMHCKYIO MOMOLLb
Ha HauvanbHbIX CTagMAX 3aboneBaHus, NPeAOTBPaLLan pa3BUTUe TA-
E/bIX 0CNIOXKHeHU. OfHAKO B CTPaHaX, rae HeT PYTUHHOTO CKPUHUH-
ra Ha rMnepKanbLMemMmnio 1 BbiABIeHWe 6eccUMNTOMHbIX dopm, npe-
00/134a0T OCNONKHEHHbIE MaHWecTHble dpopmbi MITT.

CornacHo poCCUMIMCKMM PErMcTpoBbIM UCCAEA0BAHNUAM, OTMEYaA-
eTcA pocT Bblasasemoctvt MIMT 3a nocnegHue rofbl, 0COBEHHO B peru-
OHaX C aKTUBHbIM CKPUHUHIOM U LOCTYMOM K MEAULMHCKON MOMOLLMN.
OpHaKo, HECMOTPA Ha y/y4lleHne ANarHOCTUKM, 6OMbLUMHCTBO Nauy-
€HTOB BCE eLlé obpalLaeTca 3a MEAULMHCKOM NMOMOLLBIO HA MO34HMX
cTagmax 3ab0neBaHWA, YTO MOAYEPKMBAET BAXKHOCTb AasbHEMLIEero
COBEPLUEHCTBOBAHMS CUCTEMbI CKPUHMHIA M 06pa3oBaHus.

Takum obpasom, mybokoe MOHUMAHWE 3MUAEMUONOTUYECKMX
xapaktepuctuk MIMTT B pasHbIX perMoHax Mupa ABAAETCA KJtoye-
BbIM aKTOPOM A1 ONTUMM3ALMM AMArHOCTUKM, IEYEHMA U ynpaBs-
NleHVsa JaHHOW naTosnormeit. MupoBsble UCCNef0BaHMA MOKa3blBatoT
yBeNnYeHne Yncna BbIABAAEMbIX C/Iy4aeB, HO TaKXKe YKa3blBAlOT Ha
HeobxoAMMOCTb 6osiee paHHel AMArHOCTUKM U MOHUTOPUHIA Nauu-
€HTOB, 0COOEHHO HAaXOAALLMXCA B FPYNNe pUCKa, NOSTOMY CO3faHue
PErncTpPoBbIX 633 AaHHbIX U OHNAWH-PETUCTPOB, A TaK¥KE NOCTOSHHOE
COBEPLUEHCTBOBAHME METOA0B UCCNEA0BAHNS NO3BOUT IPHEKTUBHO
M3y4aTb U KOHTPOAMPOBaTb pacnpoctpaHeHue MITIT.
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OTAAAEHHBIE PE3Y AbTATHI BUATPUA ABHOV KPYIOABAALIVIN ITIO CXEME
«1ABVPUHT» ITP1 COYETAHHBIX OITEPALIVISIX HA CEPALLE
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Trm

Llenb: npoaHanvMsnpoBaThb pesy/bTaThl BbINOAHEHUsA 6uaTpuanbHoii Kpuoabnauum (BAK) npy coueTaHHbIX ONepaLumax Ha cepaue.

Matepuan n metogbl: B UcciegoBaHMe BKAOYEHbI 88 NaLMeHTOB, KOTOPbIM BbiNosHeHa BAK 1 conyTcTByloLiee BMeLaTeNnbCTBO Ha cepaue. Kputepu-
AMM BKNKOYEHMSA ObIIN: NALMEHTbI, KOTOPbIM Oblna BbinosHeHa BAK v conyTcTBytoLLee BMeLATeNbCTBO Ha cepale B nepuog, ¢ 2019 no 2021 rr. Umenn
MeCTo cnegytole popmbl drbpunnaumm npeacepamii (O): nepcuctmpyrowan —39 (44,3%) n aantenbHo nepcucTupytowan — 49 (55,7%) caydyaes.
Pe3ynbTatbl: a0pTO-KOPOHapHOE WyHTUpoBaHue (AKLL) BbinonHeHo B 5 (5,7%), M30nMpoBaHHAs KnanaHHas Koppekuus — B 67 (76,1%), a knanaH-
Has Koppekuma u AKLL — B 16 (18,2%) cnydasx. Bpemsa nepeskatva aopTbl cocTaBuno 143 [120,5-161,5], uckyccTBeHHOro KpoBoobpalerus — 193,5
[168,5-210] muHyT. Kpnoabnauusa no cxeme «1abUpPUHT» B Ka4ecTBe COMYTCTBYIOLLLErO 3Tana BbINOAHEHA BO BCex Cnyvanx. [ocnuTasbHas neTanbHOCTb
coctasuna 1,1%. CUHYCOBbIV PUTM Ha MOMEHT BbINMUCKM BoccTaHoBAeH Y 81 (92%) naumenTa. Y 2 (2,3%) NaLuMeHTOB MMNAAHTUPOBAH NOCTOAHHbIN
anekTpokapauoctumynsTtop (IKC). Obuias BbiskMBaemocTb K 1, 2, 3 1 4 rogam coctaBuna 88,9%, 88,9%, 82,2% u 73,5%, cooteetctBeHHo. CBoboaa ot
®Mk1,2, 3un4drogam coctasuna 87,5%, 80,7%, 68,3% n 38,6%, COOTBETCTBEHHO.

3aKntoueHue: Kproabnaumsa no cxeme «1abUPUHTY B Ka4eCTBe COMYTCTBYHIOLLErO 3Tana BO Bpems onepaLmu Ha cepaLie asnseTtca 6esonacHow npoe-
[lypOM C BbICOKOI BEPOATHOCTbIO BOCCTAHOB/IEHUA CUHYCOBOTO PUTMa.

Kntouesble cnoBa: ¢pubpunnayus npedcepoul, KoppeKyusa KaanaHHol namosoauu, npoyedypa «aabupuHm», CUHYco8bIld pumm.

Ana uutuposaHua: Komapos PH, MauyraHos JA, HyskavwH M/, Bbictpos 0. OTaanéHHble pe3ynbTaTbl GUaTpuanbHOM Kpnoabaaumm no cxeme «1abupuHT
NPy COYETaHHbIX OnepaLmsax Ha cepaue. BecmHuk AsuyeHHsl. 2024;26(2):308-13. https://doi.org/10.25005/2074-0581-2024-26-2-308-313

ASSESSMENT OF LONG-TERM OUTCOMES OF BIATRIAL COX-MAZE IV
CRYOABLATION IN COMBINED CARDIAC SURGERY
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Objective: To analyze the results of biatrial (BA) Cox-Maze IV cryoablation during combined heart surgeries.

Methods: The study involved 88 patients who underwent BA cryoablation and concomitant cardiac surgery. The inclusion criteria were patients who
underwent BA cryoablation and concomitant cardiac surgery between 2019 and 2021. The types of atrial fibrillation (AF) observed were as follows:
persistent — 39 (44.3%) and long-term persistent — 49 (55.7%) cases.

Results: The following procedures were performed: coronary artery bypass grafting (CABG) in 5 cases (5.7%), isolated valve repair in 67 cases (76.1%),
and valve repair combined with CABG in 16 cases (18.2%). The aortic cross-clamping (ACC) time was 143 minutes [range: 120.5-161.5], and the
cardiopulmonary bypass time was 193.5 minutes [range: 168.5-210]. BA Cox-Maze IV cryoablation was performed in all cases. The hospital mortality
rate was 1.1%. Sinus rhythm was restored at the time of discharge in 81 patients (92%). Two patients (2.3%) received a permanent pacemaker. The
survival rates at 1, 2, 3, and 4 years were 88.9%, 88.9%, 82.2%, and 73.5%, respectively. The rates of remaining free from AF at 1, 2, 3, and 4 years were
87.5%, 80.7%, 68.3%, and 38.6%, respectively.

Conclusion: Cryoablation using the maze procedure as a concomitant step during cardiac surgery is a safe procedure with a high likelihood of restoring
sinus rhythm.

Keywords: Atrial fibrillation, correction of valve pathology, Maze procedure, sinus rhythm.
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operatsiyakh na serdtse [Assessment of long-term outcomes of biatrial Cox-Maze IV cryoablation in combined cardiac surgery]. Vestnik Avitsenny [Avicenna Bulletin].
2024;26(2):308-13. https://doi.org/10.25005/2074-0581-2024-26-2-308-313

308



Komapos PH ¢ coasm. OtaaaéHHbBIe pe3yAbTaThl KproadAarimi

BECTHMK ABMILIEHHEBI
Tom 26 * No 2 * 2024

BBEAEHUE

®I aBnsAeTcA YCTOMYMBOI, PAcCNPOCTPAHEHHOI M Nporpeccupy-
toLLet TaxMapuTMmUel, CBA3AHHOM C BbICOKUM PUCKOM 3MBONUI, UH-
BaMAM3aLMN U CMEPTHOCTYU [1, 2]. «30/10TbIM CTAaHZAPTOMY IeYeHUs
®M BO Bpems COMyTCTBYIOLLEW OnepaLun Ha cepaue ABAseTca npo-
Lesypa «1abupuHT», npegnoxeHHas J. Cox B 1991 r. u nonyumsLwas
60/1bLUY0 NONYNAPHOCTb U Pa3BUTUE C NOABIEHUEM a/IbTEPHATUBHbIX
WCTOYHMKOB 3Hepruu (pasMoyactoTHas, KpuosHeprua v ap.) [3, 4].
AHanu3 oTAaNEHHbIX Pe3yNbTaToB, @ UMEHHO O6LLEN BbIXKMBAEMOCTH
1 c8060zbl OT O, KaK OfHUX U3 K/KOYEBbIX, ABNAETCA BAXKHOMN U aKTy-
aNbHOM 3aaayeit.

LLENb UCCNEAOBAHMUA

MpoaHanu3npoBaTh pe3ynbTaThbl BbiNoNHeHWA BAK npu coyetan-
HbIX onepaumax Ha cepaue.

MATEPUAN U METO/AbI

B peTpocnekTMBHOE MCCNeA0BaHME BKAKOYEHbI 88 NaLMeHToB,
KOTOpbIM BbINosHeHa BAK 1 conyTcTBylollee BMeLATENbCTBO HA
cepaue: 47 myxumH (53,4%) n 41 keHwmHa (46,6%). Kputepuamu
BKNIOYEHMA BbIAN: NALLMEHTbI, KOTOPbIM Obifa BbiNonHeHa BAK 1 co-
NyTCTBYHOLLLEE BMELLATENbCTBO Ha cepAaLe B nepunog ¢ 2019 no 2021 rr.
Kputepum nckntoveHna otcytcreytot. Popmbl OIN: nepcuctmpytowas
— 39 (44,3%) n pavtenbHo nepcuctupytowan — 49 (55,7%) cnydyaes.
AHanu3 oTAaNEHHbIX PE3yNbTATOB BKAOYAN: 0OLLYHO OTAANEHHYIO Ne-
TaNbHOCTb, cBO6OAY OT peumansa .

Xupypruyeckaa texHuka BAK. Joctyn —cpeavHHas ctep-
Hotomus. UK no cxeme «AopTa — nosible BEHbI» C BUKaBaAbHOM Ka-
HIONALMEN, NPU HOPMOTEPMUU C UCMO/b30BAaHMEM HECENEKTUBHOM
KpoBAHOM GapMaKOX0N040BO KapAnonaerum ¢ uHTepsanamm 20 mu-
HYT. Micnonb3oBannch KpuoabnaumoHHas KOHCOoAb, 30HA 10S 1 Kpuo-
abnaumoHHbI 3axum Cardioblate CryoFlex (Medtronic Inc., USA). Jo-
CTyn K npasomy npeacepamto (MN) — nepneHAUKyASPHO NOrpaHUYHOM
6opo3ae c eé nepeceyeHnem. Abnaums MM BbINOAHANACL HA Napan-
nenbHom MK v BKAtoYana B ceba crepytolme MMHUK: K BEPXHEN Mo-
N0V BEHE, K HUXKHEN NOJIoM BEHE, HA KaBaTPUKYCNUAANbHbIV Nepelle-
€K, K KoMbLly TPMKycnuaanbHoro knanaHa (TK) Ha 12 yacos ycN0BHOTO
umdepbnata. 4AUTENbHOCTb KCMO3MLMM 3aBUCENA OT TONLLUMH CTEHKM
N v 8 cpegHem coctasnana ot 1 fo 1,5 muHyT. Mepexmmanacb aop-
Ta. Mocne Kapamonaerny BbINOMHANACL PE3EKLMA YLLIKA 1eBOro npea-
cepama (NIM). Bo Bcex cnyyaax goctyn K JIM ocywecTBasnca yepes
60po3ay CoHaeprapza. Abnauma NN HaumMHanacb ¢ GOPMUPOBAHMSA
box-lesion KK Ha Kpbiwy /1M 1 No AnadparmanbHOR NOBEPXHOCTH
npv NOMOLLM abNaLMOHHOIO 3aXKMMa, 3aTEM M30/IMPOBAICA KONEK-
TOP NPaBbiX NErOYHbLIX BEH, BbIMOAHAAACL NMHMA HA MWUTPaNbHbIN
UCTMYC B Npoekummn P2-P3 cermeHTa 3afiHeN CTBOPKM MUTPaNbHOIO
knanaHa (MK), Bpems aKcnosuuum 2 MUHYTbI, B NOCNEAHIO oYepesb
— IMHUA Ha KOPOHAPHbIN CUHYC 3NUKAPAMA/IbHO, B TEYEHUE 1 MUHYTDI.
Ywmsanocs ywko /1M, u 3aTem NpoBOAUNOCH BMELLATENLCTBO HA KNa-
naHHOM annaparte cepAua C nocaeaytoLLei repmeTusaumnein kamep n/
nnn AKLL. [Janee BbINoAHANOCL OTKAOYeHMe oT UK no cTaHZapTHOM
meToauke [5].

Cratuctuueckan obpaboTka. Co0p faHHbIX OCYLLECTBAAN-
€A B 3/1eKTPOHHOM Tabauue Microsoft Office Excel 2016. Ctatnctunue-
CKWUI aHaNW3 NPoBOAMACA C MCNO/b30BaHMEM Nporpammbl IBM SPSS
Statistics v.26 gns Mac Os X (IBM Corp., USA). KonnuecTBeHHble no-
KasaTeNn Ha HOPMaNbHOCTb pacnpeseneHus Obiaiv NpoBepeHbl Npu
nomowym Kputepua LWanupo-Yunka m rmctorpamm. Mpu otcyTcTBum
HOPMaJ/IbHOTO pacnpeaeneHns AaHHble NPeaCTaBAfINCE C NOMOLLbIO
meamaHbl (Me) v mexkBapTUabHoro MHTepsana [Q1-Q3]. KauecTseH-

INTRODUCTION

Atrial fibrillation (AF) is a common and progressive tach-
yarrhythmia associated with a high risk of thromboembolism,
morbidity, and mortality [1, 2]. The gold standard for treating AF
during concomitant cardiac surgery is the maze procedure, intro-
duced by J. Cox in 1991. This procedure has gained popularity and
advancement by using alternative energy sources such as radiof-
requency and cryoenergy [3, 4]. Analyzing long-term results, par-
ticularly overall survival and freedom from AF is an important and
pressing task.

PURPOSE OF THE STUDY

To analyze the results of performing BA cryoablation during
combined cardiac surgery

METHODS

The retrospective study involved 88 patients who under-
went BA cryoablation and concomitant cardiac surgery. Of these
patients, 47 were men (53.4%) and 41 were women (46.6%). The
inclusion criteria were patients who underwent BA cryoablation
and concomitant cardiac surgery between 2019 and 2021, and
there were no exclusion criteria. The forms of AF included 39 cas-
es of persistent AF (44.3%) and 49 cases of long-term persistent
AF (55.7%). The analysis of long-term results included overall
long-term mortality and freedom from relapse of AF.

BA cryoablation surgical technique. Access was
gained through median sternotomy. Cardiopulmonary bypass
(CPB) was established using aorto-bicaval cannulation, with the
patient maintained at normothermia. The del Nido cardioplegia
was administered at 20-minute intervals. CryoFlex Surgical Ab-
lation Console, the Cardioblate CryoFlex 10-S Surgical Ablation
Probe, and the CryoFlex Clamp (Medtronic Inc., USA) were uti-
lized. Access to the right atrium (RA) was achieved by entering
perpendicular to the sulcus terminalis and then dissecting it. The
RA ablation was performed in parallel with CPB, creating the fol-
lowing ablation lines: to the superior vena cava, inferior vena
cava, cavotricuspid isthmus, and tricuspid valve (TV) at 12 o'clock
position. Ablation time ranged from 1 to 1.5 minutes, depend-
ing on the atrial wall thickness. ACC was performed. Under the
protection of cardioplegia, the left atrial (LA) appendage was re-
sected. Access to the LA was achieved through the Sondergaard's
groove. LA ablation began with the creation of linear ablation
(box lesions). The box lesions, including the LA roof and floor le-
sions connecting both pulmonary veins, were created using an
ablation clamp. After subsequent isolation of the confluence of
the right pulmonary veins, a mitral isthmus line was created at
the projection of the P2/P3 segment of the posterior mitral leaf-
let. Lastly, coronary sinus epicardial ablation was carried out LA
appendage closure was performed, followed by intervention on
the cardiac valvular apparatus with subsequent suturing of car-
diac chambers and/or CABG. Weaning from the CPB was carried
out according to the standardized weaning protocol [5].

Statistical analysis. The data collection was conducted
using a Microsoft Office Excel 2016 spreadsheet. Data were ana-
lyzed with the IBM SPSS Statistics® version 26 for Mac Os X (USA)
software (IBM Corp., USA). Quantitative variables for normality of
distribution were assessed using the Shapiro-Wilk test and normal
plots (histograms). For non-normally, the median (Me) and inter-
quartile range (IQR) [Q3-Q1] were used. Qualitative indicators were
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Hble MOKa3aTeNn OMUCbHIBAJUCh C MOMOLLLIO aBCOMOTHBIX 3HAYEHUM
(abc.) v npoueHTHbIX foneit (%). AHanu3 OTAANEHHbIX Pe3y/NbTaToB
npoBOAMACA C UCMONb30BaHWe MeToga KannaHa-Meliepa, KOTopbIi
NO3BONAET OLEHUBATb UCXOA C Y4ETOM BbIBLITUA MALMEHTOB B XO4e
3KCNepUMeHTa.

PE3YNbTATbI

BospacTt nauueHToB coctasun 63,5 [56,5-67,5] roaa. BbipaxkeH-
HOCTb KMHUYecKMx npossaeHunii ®MN Ha yposHe Il dyHKLMOHANBHOTO
Knacca no mEHRA 6bina y 73 (83%) nauueHToB. Puck EuroSCORE - 3,0
[2,3-4,3]%. OnutenbHoctb @M — 24 [12-37,5] mecaua. Mepcnctupyro-
wan popma P BcTpeyanack B 39 (44,3%), a AUTENBHO NEPCUCTUPY-
towan — B 49 (55,7%) cnyyasx. Puck CHA2DS2-VASc — 3 [2-4] 6anna,
puck HAS-BLED — 1 [1-2] 6ann. CaxapHblit gnabet umen mecto B 15
(17%), a TpeneTtaHue npeacepamii — B 12 (13,6%) caydasx. Pasmep /1M
nnn-5,3[5-6,6]; 5,7 [5,3-6,2], COOTBETCTBEHHO.

Conytcraytowee AKLL BbinonHeHo B 5 (5,7%), n3onmpoBaHHas
KNnanaHHas Koppekuus — B 67 (76,1%), a KnanaHHas KOppeKuus u
AKLW - B 16 (18,2%) cnyyasx. Y 2 (2,3%) nauneHToB pa3suaacb non-
Has AB-6710Kkaga, 4To NoTpeboBano MMNAaHTauMmn noctosHHoro IKC.
[laHHble MHTPa- U paHHEro NocaeonepaLVoHHOro Nnepnosa npeacTas-
NeHbl B Tabn. 1.

Mpv nomolwmn metozZa KannaHa-Meliepa BbIfIBNIEHO, YTO Cpes-
Hee Bpems HacTyNnAeHUA NeTabHOro ncxoaa cocrasunno 42,3+2,1 me-
caues (95% OM: 38,2-46,4 mecaues). MeanaHa CpoKa HacTynieHns
NeTanbHOro ucxofa He 6bina gocTurHyTa. ObLas BbIXKMBAaEMOCTb K 1,
2,3 un4drogam coctaBuna 88,9%, 88,9%, 82,2% v 73,5%, cOOTBETCTBEH-
Ho (puc. 1).

Peumavsom MM cuutanca noboit napokecmsm O anutenbHo-
cTbto 6onee 30 cekyHA, BbIABNEHHbI HAa OCHOBaHUM 24-X 4aCOBOroO

Tabnuya 1 VIHmpa- u paHHUE nocaeonepayuoHHble OaHHble

expressed using absolute values (n) and percentages (%). The ana-
lysis of long-term outcomes was conducted using the Kaplan-Meier
(KM) method, which allows for the assessment of outcomes while
accounting for patients' withdrawal from the study.

RESULTS

The average age of the patients was 63.5 years, with a range
of 56.5-67.5 years. Seventy-three patients (83%) had class Il
clinical manifestations of AF according to a modified version of
the European Heart Rhythm Association (mEHRA) classification.
The EuroSCORE was 3.0%, with a 2.3-4.3% range. The average
duration of AF was 24 months, with a range of 12-37.5 months.
Thirty-nine patients (44.3%) had a persistent form of AF, while 49
patients (55.7%) had a long-term persistent form. The CHA2DS2-
VASc score was 3 points with a range of 2-4, and the HAS-BLED
Score was 1 point with a range of 1-2. Diabetes mellitus was pres-
ent in 15 patients (17%), and atrial flutter was present in 12 pa-
tients (13.6%). The average sizes of the LA and RA were 5.3 and
5.7, respectively, with ranges of 5-6.6 and 5.3-6.2.

CABG, isolated valve repair, and valve repair, along with
CABG, were performed in 5 cases (5.7%), 67 cases (76.1%), and
16 cases (18.2%), respectively. Two patients (2.3%) developed a
complete atrioventricular (AV) block, which required the implan-
tation of a permanent pacemaker. Data from the intra- and early
postoperative period are presented in Table 1.

The Kaplan-Meyer survival curve demonstrates that the
average time to death was 42.3+2.1 months (95% Cl: 38.2-46.4
months). The median time to death was not reached. The survival
rates at 1, 2, 3, and 4 years were 88.9%, 88.9%, 82.2%, and 73.5%,
respectively (as shown in Fig.1).

Tun onepauuu:

AKLL+kpunoabnauus, abe. (%)
AKLU+KnanaH+Kkpuoabnaumsa, abe. (%)
KnanaH+Kkpuoabnauus, abe. (%)

Koppekuusa natonorum MK:
MNaMK, a6e. (%)
MMK, abc. (%)

Koppekuus natonorum aoprbi:

MNAK, abc. (%)

MAK+cynpakopoHapHoe npoTe3npoBaHue BoA, abc. (%)
Onepauuma T. David, abc. (%)

Koppekuusa natonorumu TK:

AHHynonnactuka no [eBera, abc. (%)

Mnactuka TK onopHbIM Ko/bLLOM, abe. (%)

Bpemsa UK, muH., Me [Q1-Q3]

Bpemsa neperkatva aopTbl, MUH., Me [Q1-Q3]
CpefHee Bpemsa npoueaypbl Kpnoabnaumm, muH., Me [Q1-Q3]
[peHaxkHble notepw 3a 1-e cytku, ma., Me [Q1-Q3]
Bpemsa UBJ, yacos, Me [Q1-Q3]

MpebbiBaHune B OPUUT, gHelt, Me [Q1-Q3]
MUmnnaHTaums noctoaHHoro 3KC, abce. (%)
CWHYCOBBIV PUTM Nepes, BbIMUCKOW, abe. (%)
locnuTanbHaa neTanbHOCTb, abce. (%)

5 (5,7%)
16 (18,2%)
67 (76,1%)

38 (43,2%)
31(35,3%)

15 (17%)
2(2,3%)
1(1,1%)

44 (50%)

10 (11,4%)
193,5 [168,5-210]
143 [120,5-161,5]

11[9,5-13]

350 [300-430]

8 [6-12]
3[2-3]
2(2,3%)

81 (92%)
1(1,1%)

Mpumeyanusa: NMaAMK — nnactmka mutpanbHoro knanaHa, MMVIK — npoTteaunposaHne MUTPanbHOro KnanaHa, MAK — npoTe3npoBaHmne aopTanbHOro KnanaHa, BoA — socxoas-
Wy otaen aoptbl, OPUNT — oTaeneHne peaHUMaLMn U UHTEHCMBHOM Tepanuu, VIBJ1 — UCKycCTBEHHas BEHTUNALMA NEMKMUX
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Table 1 Patient clinical data collected during the intra- and early postoperative period of various types of cardiac surgery

Imestigated characterisic Total =88
Combined cardiac surgery:
CABG-+cryoablation, n (%) 5(5.7%)

CABG+valve repair+cryoablation, n (%)

Valve repair+cryoablation, n (%)

MV surgery:

MV, n (%)

MVR, n (%)

AV and aortic surgery:

AVR, n (%)

AVR+SCAAR, n (%)

The David procedure, n (%)

TV surgery:

The de Vega suture annuloplasty, n (%)

Ring tricuspid annuloplasty, n (%)

CPB time, min., Me [Q1-Q3]

ACC time, min., Me [Q1-Q3]

Mean cryoablation time, min., Me [Q1-Q3]
Drainage losses in the first day after surgery, ml, Me [Q1-Q3]
Duration of mechanical ventilation, hours, Me [Q1-Q3]
Duration of stay in the ICU, days, Me [Q1-Q3]
Permanent pacemaker implantation, n (%)
Sinus rhythm at discharge, n (%)

Hospital mortality, n (%)

16 (18.2%)
67 (76.1%)

38 (43.2%)
31(35.3%)

15 (17%)
2 (2.3%)
1(1.1%)

44 (50%)

10 (11.4%)
193.5 [168.5-210]
143 [120.5-161.5]

11 [9.5-13]

350 [300-430]
8 [6-12]
3[2-3]
2(2.3%)
81 (92%)
1(1.1%)

Notes: MVr — mitral valve repair, MVR — mitral valve replacement, AVR — aortic valve replacement, SCAAR — supracoronary ascending aortic replacement, ICU — intensive

care unit

XONTEPOBCKOrO MOHWUTOpUpoBaHMA IKI. Bce maumeHTbl Ha nocneo-
nepaLoHHOM 3Tane Mony4Yanu aHTUAPUTMUYECKYIO Tepanuio amuo-
[apOHOM B cOoYeTaHuM ¢ 6eTa-610KkaTopom BUCMIOPONONOM C LIENbIO
KOHTPO/IA YacTOTbl CEPAEUHbIX COKPALLEHUI B TEYEHWE 3 MeCALEB C
MOMEHTa onepaLmn.

C nomoLbto metoza KannaHa-Meliepa nokasaHo, 4To meauaHa
CpOKa HacTynnenuna peumamnsa @I cocrtasuna 43,0+2,8 mecaues no-
cne onepaTtuBHoro fevenus (95% AN: 37,3-48,6 mecaues). CpesHee
Bpems HacTynieHuns peumamsa M coctaBuno 36,8+2,2 mecaues (95%
OW:32,5-41,1 mecaues). CBoboaa ot Mk 1, 2, 3 1 4 rogam coctasuna
87,5%, 80,7%, 68,3% 1 38,6%, COOTBETCTBEHHO (pUC. 2).

OBCYXAEHUE

AHanM3npya AaHHbIE UTEPaTYpPbl, NPAKTUYECKM KA bl aBTOp
NPUBOAMUT OTAANEHHbIE PE3yNbTaThbl. TaK, CamM OCHOBOMONONHMK CBO-

Puc. 1 Kpusas seixcusaemocmu KannaHa-Meliepa
Fig. 1 Kaplan-Meyer survival curve after surgical treatment

ero metona Ad N et al nnoaemoHcToMpoBanu ceoboav ot P k2 m 5

Survival rate, %

Survival time, month

Recurrent AF was defined as any episode of AF lasting more
than 30 seconds detected through 24-hour Holter ECG monitor-
ing. To control heart rhythm, all patients received postoperative
antiarrhythmic therapy for three months after surgery, a combi-
nation of amiodarone and the beta blocker bisoprolol.

The Kaplan-Meier curve demonstrated that the median time
for AF recurrence after surgical treatment was 43.0+2.8 months
(95% ClI: 37.3-48.6 months). The mean time to AF relapse was
36.8+2.2 months (95% Cl: 32.5-41.1 months). The freedom from
AF at 1, 2, 3, and 4 years was 87.5%, 80.7%, 68.3%, and 38.6%,
respectively (as shown in Fig. 2).

DiscussIiON

When analyzing literary data, it is evident that many authors
present long-term results. Thus, Ad T et al (2015) reported free-

Puc. 2 Ceoboda om peyudusa @f1
Fig. 2 Kaplan-Meier analysis of long-term freedom from AF after
surgical treatment

100 f
H

Freedom from reccurence of atrial fibrillation, %
T
R

Freedom time, month
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rofam 88% u 85%, cooTBETCTBEHHO [5]. MMetoTca cxoxune pesynbTaTbl
nccnenosaHuna Henn MC et al, KoTopble nokasanu ceobogy ot MK 1
n 5 rogam 93% un 78%, cootseTcTBeHHO [6]. B 2022 roay Khiabani AJ
et al onybankosanu gaHHble 853 npoonepupoBaHHbIX MALMEHTOB, rae
MPOBE/IN KOMM/IEKCHYIO OLLEHKY, B TOM YMC/e OTAANEHHOMO Nepuoaa.
ABTOpbI 0TMETUAK, 4TO 30-AHEBHAA NETaIbHOCTb cocTasuna 3,3%, cu-
HYCOBbI PUTM Ha MOMEHT BbINUCKK — 87,2%, YacToTa MMNIAHTaL MK
noctoaHHoro 9KC B paHHem nocaeonepaumMoHHom nepuoge — 12,2%.
B oTaanéHHom nepuoge ceoboga ot Mk 1, 3, 5, 8 u 10 rogam co-
cTaBuna 92%, 88%, 84%, 83% v 77%, cootBeTcTBEHHO [7]. MacGregor
RM et al onyb6ankosanu oTaanéHHble pesynsTaTbl 236 NaLMEHTOB, MO
pesynbTaTam KoTopbix cBoboaa oT @M k 1, 5 n 10 rogam coctasuna
94%, 89% 1 77% [8].

MpvBeAEHHbIE UCCNEA0BaHUA AEMOHCTPUPYIOT eAMHYIO KapTyu-
HY — XOpOoLUMe JONTOCPOYHbIE Pe3y/bTaThl B NiaHe cBo6oAbl OT pe-
umamea @I, ogHaKO HM OAHO U3 HMX HE MOKAa3blBAET OOLLYIO BbIXKM-
BAaeMOCTb B OTAANEHHOM NEPCMNEKTUBE, YTO BAXKHO, EC/IM Mbl FOBOPUM
0 ®I, Kak TaxMapuTMmUK, YBEINUYMUBAIOLLEN CMEPTHOCTb. PesynbTaTbl
HaLLero MccnesoBaHmMaA ¢ O4HOM CTOPOHbI NOATBEPHKAAIOT BbIBOAbI UC-
cnefoBaTenen, a ¢ Apyroin — AONOAHAIOT MX. HeobxoayMbl fanbHew-
WK1e UccnefoBaHuA B 4aHHOW 0biacTu.

3AKNIOYEHUE

Kpvoabnauusa no cxeme «1abUPUHT» B KauyecTBe COMYTCTBYIO-
LLLEro 3Tana BO BPeMs Onepauuu Ha cepaue asnserca 6e3onacHom
npoLeaypoii C BbICOKOIM BEPOATHOCTbIO BOCCTaHOB/IEHMSA CUHYCOBOrO
putMa.

dom from AF of 88% and 85% at 2 and 5 years, respectively [5].
Henn MC et al conducted a study showing freedom from AF at
1 and 5 years of 93% and 78%, respectively [6]. More recently,
Khiabani AJ et al (2022) published data on 853 operated patients,
including a comprehensive assessment of the long-term period.
The authors noted that 30-day mortality was 3.3%, sinus rhythm
at discharge was 87.2%, and permanent pacemaker implanta-
tion rate in the early postoperative period was 12.2%. In the long
term, freedom from AF at 1, 3, 5, 8, and 10 years was 92%, 88%,
84%, 83%, and 77%, respectively [7]. MacGregor RM et al (2022)
published long-term results of 236 patients, reporting freedom
from AF at 1, 5, and 10 years as 94%, 89%, and 77% [8].

The above studies demonstrate a consistent pattern of good
long-term results regarding freedom from recurrent AF. However,
none of them provide information on overall survival in the long
term, which is essential when considering AF as a tachyarrhyth-
mia that increases mortality. Our study confirms the researchers'
conclusions and provides additional insights. Further research in
this area is warranted.

CONCLUSION

During cardiac surgery, using Cox-Maze cryoablation as a
concomitant procedure is considered safe and has a high success
rate in restoring sinus rhythm.
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OBOCHOBAHMSI IO ITPMMEHEHMUIO OIIBITA ITIPOTUBOTYBEPKY AE3HOM
CAYXBbI 4151 AAEKBATHOI'O PEATVIPOBAHVS B ITEPMOA ITAHAEMUN COVID-19

O.. BOBOXOAXAEB!, C.A4. ITYAATOBA?, 10.10. MMP30AAIEB?

1 Kadeapa prusnornyasmonosornn, TagKMKCKIit TOCyAapCTBEHHBIN MeAUIIMHCKMI yHUBepcuTeT uM. AGyaan nbun Cuxo, Ayiante, Pecrry6.anka Taaxukm-
cTaH

2 Kadeapa obrecTseHHOTO 34paBOOXpaHeHMs U MeAUIMHCKON CTAaTUCTUKU C KyPCOM UCTOPMM MeAMIMHBI, Ta XUKCKUI rOCyAapCTBEHHBIN MeAUI[MHCKII
yausepcuteT uM. Abyaan ubnn Cuno, Aymante, Pecrry6anka Taaxuxucran

3 Taaxukcknit H npoduaakruaeckoit Meguiuis», Jymante, Pecrrybanka Tagxukucran

Llenb: npeacTasieHne onbiTa NpoTUBOTYOepKyNé3Ho cayKbbl (MTC) Pecnybaunku TagxukucTaH (PT) € Lenblo onTUMM3aLmMnM MEeSULMHCKUX YCYT Ha-
CE/NIEHVMIO NPU BEPOSATHBIX BCMbILIKAX PECAMPATOPHbIX UHEKLMOHHDBIX 3a601eBaHUN.

Martepuan u metoabl: B faHHOV paboTe U3y4YeH OnbIT U U3BEYEHHbIE YPOKM nocae naHgemun COVID-19 B PT, 0CHOBHbIE MONOXKEHWA, PEKOMEHA0-
BaHHble AN1A YacTUYHO peopraHusauum MTC ana e€ roToBHOCTU K GYHKLIMOHMPOBAHMIO B NEPUOZ BCMblLLEK pecnupaTopHbix HeKuumi. Mcnonb3osa-
Hbl HOPMbI U NPaBMAA NPOTUBOTYOEPKYNESHOTO MHPEKLIMOHHOTO KOHTPONA ANA Pa3paboTKM MPEBEHTUBHbIX MepP NPOTUB HO30KOMMaNbHOTO Pacnpo-
CTpaHeHWs asaporeHHbIX nHdeKuwmit B JINY v B obuiecTse.

Pe3ynbratbl: NpoBeAEHHbIV aHaN3 NOKasa, YTo KOMMIEKC Mep Mo NOAAEPHKaHMI0 CaHUTaPHO-MPOTUBOIMUAEMUYECKOTO PEXUMA B YUPEXAEHUAX
CUCTEMbI 3,paBOOXPAHEHUs, B OCHOBHOM, NOAPa3yMeBaeT PYTUHHbINM NOAXOZ, K Ae3VHOEKLMU Ne4ebHO-NPOPUNAKTUYECKUX YUPEXKAEHNIA. B TO ke
BPEM#, B C/Ty4anX PecnmpaTopHbiX UHPEKLMIA, B Ka4eCTBE NPUMepa, peKoOMeHayeTca NpumeHuTb onbiT MTC PT, KoTopas cTporo cobatoaaet npasuna
MHOEKLMOHHOTO KOHTPO/IA, COLMANbHOW ANCTaHLMM, UCKIIOYEHUS CKOMIEHUA NI0AEN B OBLLECTBEHHbBIX MECTAX, OTPaHUYEHUA U3NIMLLIHEN MUTPaLUK
¥ NPOBEAEHMA Pas/IMYHbIX MAaCCOBbIX MEPONPUATUIA, 0BecreyeHns 1 CTPOroro NCNo/b30BaHWA CPEACTB MHAMBUAYaNbHOM 3awuTbl 1 np. B NMTC Takxke
pa3paboTaHbl U BHEAPEHbl MHHOBALMOHHbIE MOAXOAbI, OCHOBAHHbIE HA Pa3/IMYHbIX LIMGPOBLIX MPOrpaMmax, KoTopble NO3BOAAIT NPUMEHATb UX B
YCNOBUAX OFPaHUYEHUI, CBA3AHHbIX ¢ NaHaemuelt COVID-19.

3akntoueHue: MTC MOXKET 6bITb KOOPAUHMPYIOLLMM 3BEHOM WM NPUMEPOM ANA NOAFOTOBKM CUCTEMbI 34 paBOOXPAHEHUA K Pa3/IU4YHbIM BEPOATHBIM
BCMbILIKaM pecnmpaTopHbiX HeKUMiA. [na noBbileHNA IGPEKTUBHOCTH NPEBEHTUBHBIX MEP NPOTUB TPAHCMUCCUM PECMIMPATOPHbIX MHPEKLINIA He-
06X0AMMO NPOBECTM Kak GYHKLMOHANbHYIO, TaK U CTPYKTYPHYHO MHTETPaLMI0 NPOTUBOTYBEPKYNIESHOM CNYKObI C APYrUMU 331e/CTBOBAHHbBIMU YUpEK-
OEHUAMM CUCTEMbI 34 PaBOOXPAHEHUA.

KnioueBble cnoBa: npomusomybepkynésHas cayncba, neyebHo-npopuaakmuyeckue yupexcoeHus, COVID-19, pecnupamopHsie UHPEeKyuU.

Ans uutupoBaHua: boboxoakaes OU, Mynatosa CL, Mup3soanves 0. 06ocHOBaHUA NO NPUMEHEHUIO OMNbITa NPOTUBOTYHEPKYNE3HOM CNYKObI 419 afeK-
BaTHOrO pearnpoBaHuaA B nepuog naHgemun COVID-19. BecmHuk AsuyeHHsl. 2024;26(2):314-21. https://doi.org/10.25005/2074-0581-2024-26-2-314-321

RATIONALE FOR THE EFFECTIVE APPLICATION OF THE EXPERIENCE OF
ANTI-TUBERCULOSIS CARE SETTINGS DURING THE COVID-19 PANDEMIC

O.1. BOBOKHOJAEV!, S.D. PULATOVA? YU.YU. MIRZOALIEV?

1 Department of Phthisiopulmonology, Avicenna Tajik State Medical University, Dushanbe, Republic of Tajikistan

2 Department of Public Health and Medical Statistics with a Course in the History of Medicine, Avicenna Tajik State Medical University, Dushanbe, Republic of
Tajikistan

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

Objective: To summarize the experience of the anti-tuberculosis care (ATC) units of the Republic of Tajikistan (RT) to optimize medical aid to the
population during potential outbreaks of respiratory infectious diseases.

Methods: This study examines the experience and lessons learned after the COVID-19 pandemic in the RT, as well as the main provisions recommended
for the partial reorganization of the ATC to ensure its readiness to function during outbreaks of respiratory infections. The standards and rules of anti-
tuberculosis infection control were used to develop preventive measures against the nosocomial spread of aerogenic infections in healthcare facilities
and society.

Results: The analysis revealed that maintaining of a sanitary and anti-epidemic regimen in healthcare institutions primarily involved a routine
approach to the disinfection of medical facilities. However, in respiratory infections, adopting the experience of ATC RT was beneficial. It included strict
adherence to infection control rules, social distancing, avoidance of crowded public places, restriction of unnecessary migration and public events,
and the rigorous use of means of personal protection. The ATC also pioneered innovative approaches through various software, which have proven
effective even under the restrictions imposed during the COVID-19 pandemic.

Conclusion: ATC can serve as a coordinating link and an excellent example of how to prepare the healthcare system for various potential outbreaks of
respiratory infections. It is necessary to integrate the ATC with other relevant institutions of the healthcare system, both functionally and structurally,
to increase the effectiveness of preventive measures against the transmission of respiratory infections.

Keywords: TB care, health care facilities, COVID-19, respiratory infections.
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BBEAEHMUE

M3BneyéHHble ypokn nocne naHaemun COVID-19 ceupetens-
CTBYIOT O TOM, YTO CUCTEMbI 34PABOOXPAHEHMA He CMOIW NpeaocTa-
BWTb aJleKBaTHbI OTBET Ha PE3KWUI POCT YPOBHA 3ab0/1eBaEeMOCTH
KOPOHaBUPYCHOW MHMEKLMEN U MAaKCUMA/IbHbIE Harpy3kM Ha neved-
HO-npodunakTnieckne yupexaenva (NMY) [1, 2]. Npu atom, Ham
BMAMTCA, YTO, CNYCTA ABa rofa, He NPUHATbI AO/XKHbIE Mepbl B pAae
CTpaH, B TOM yucnie 1 B PT, AnsA roTOBHOCTY K CNefytoLLel BO3MOXKHOM
BCrbILLKe.

B rnobanbHom macwrtabe naHgemua COVID-19 sbisBuna cu-
CTeMHble HeOCTaTKM KaK no yactu cootsetcTaua JIMY npasunam mH-
(beKLMOHHOrOo KOHTPOAA, Tak U B HANNYMK BbICOKOKBaNNOULMPOBAH-
HOrO KaApoBOro NoTeHUMana ANA NpeaoCcTaBieHNA CBOEBPEMEHHbIX
MEAMKO-COLMANbHBIX YCIYT HAaceNeHUIo B nepuog naHgemuu (3, 4].
Mepepn opraHuW3aTopamu 34paBOOXPAHEHMA BCTana HECOMHEHHas
oCTpas NoTpebHOCTb B peopraHn3aLym CUCTEMbl NPeAOCTaBAeHUs
MEeAMLMHCKOM NOMOLLM, MOCKO/IbKY OHa bblla COBEPLIEHHO He Noa-
roToB/IEHA M N0X0 OCHalleHa A 60pbbbl ¢ NaHAemMWelN U OfHO-
BPEMEHHOM0 OKa3aHuA O6LLe U cneLnanvu3MpoBaHHON MeanLUH-
CKoi nomouwwy [5, 6].

B faHHOW cTaTbe NpeacTaBAeHbl Noaxoabl, npumeHsemble 8 MTC
N pekoMeHayemble 419 NTPUMEHEHWA B NEPUOL, BEPOATHbIX BCMbILLEK
pecnupaTopHbix 3abonesaHuit. MpueeagHHbIE B AaHHOM CTaTbe HOP-
MaTuBHble AOKymeHTbl MTC npeacTaBaeHbl C LEeNbio AOKa3aTeNbeTB
Toro, 4to Ana MTC 3T mepbl HE HOBbI, U OHW PYTUHHO NPUMEHANUCH
U B IOKOBMAHbIV nepuog,. CreayeT TakKe yKasaTb, YTo, XOTA OHU 061~
3aTeNibHbl K UCMONHeHWo 1 B apyrux JIMY, ofHaKo, Halwwm Habaoae-
HWA CBMAETENLCTBYIOT O TOM, YTO Ha NPaKTUKe HW B ogHOM JIMY oHu
He BbIMOMHAIOTCA, U, K COXaNEHUIO, YPOH, HAHECEHHbIV NaHaemuel
COVID-19, He cTan ypoKkom, 0 4ém mbl bonee noapobHo npeacTaBs-
21 UHGOPMaLWMIO B CBOMX NpeablayLLmx nybankauumsax [7, 8].

B cBA3M C 3TUM, AaHHAA CTaTba Oo/blle afpecoBaHa Kikoue-
BbIM crieumanuctam MUHWUCTEPCTBA 34PaBOOXPAHEHNA U COLMANbHOM
3aWMTbl HaceneHna PT, NPUHMMAIOLWMM peLleHuna, a TaKKe Havasb-
HUKaM 061aCTHBIX YNpPaBAeHUI 34PaBOOXPAHEHNS, PYKOBOAUTENAM
MY, 4yTo6bl OHU cAENanu COOTBETCTBYIOLLME BbIBOAbI U NPEANPUHA-
2Yi, MO BO3MOXHOCTH, HEOBXOAVMbIE U yKa3aHHble B AAHHOW CTaTbe
Mepbl.

LLENb UCCNEAOBAHMUA

MpeacrasneHne onbiTa NPOTUBOTY6EPKYNESHON Cyxbbl (MTC)
Pecny6amkm TagukuctaH (PT) ¢ LeNbo ONTUMM3ALUM MEANLMHCKMX
YCNYT HAaCeNEHUIO NPU BEPOATHBIX BCMbILIKAX PECMMPATOPHbIX MHOEK-
LIMOHHbIX 3a601eBaHU.

MATEPUAN U METOAbI

B naHHOW paboTe M3yyeH OMbIT U U3BNEYEHHBIE YPOKM Mocsie
naHgemmmn COVID-19 B PT, OCHOBHble NONOMXKEHWA, PEKOMEHA0BaHHblEe
[NA YacTMyHOW peopranmsaumm MTC ana eé roToBHOCTU K GYHKLMOHK-
POBaHWIO B NEPUOA, BCTIbILLEK PECNMPATOPHbIX MHbeKLmiA. Mcnonb3o-
BaHbl HOPMbl W MpaBuWaa NPOTUBOTYOEPKYNEIHOMO MHOEKLMOHHOTO
KOHTPOAA A1 pa3paboTK1 NpeBeHTUBHbIX Mep NPOTUB HO30KOMMab-
HOro PacnpPoCTPaHEHNs asporeHHbIX MHbeKLMiA B JINY 1 B obLuecTBe.

INTRODUCTION

Lessons learned from the COVID-19 pandemic indicate that
healthcare systems could not adequately respond to the sharp
increase in the coronavirus infection incidence and the highest
load on healthcare facilities [1, 2]. At the same time, two years
later, proper measures still have not been taken in a number of
countries, including Tajikistan, to prepare for the next potential
outbreak.

The COVID-19 pandemic has exposed systemic deficiencies
in healthcare facilities; they included insufficient adherence to in-
fection control rules and the scarcity of highly qualified human
resources to cater to the population's medical and social needs
during the pandemic [3, 4]. The magnitude of the problem was
so huge, that healthcare providers were compelled to urgently re-
organize the existing medical care system, which was ill-prepared
and ill-equipped to handle the pandemic challenges and provide
both general and specialized medical aid [5, 6].

This article presents the approaches used by ATC and rec-
ommends their experience to be applied during potential out-
breaks of respiratory diseases. The regulatory documents of
the ATC presented in this article demonstrate that ATC routinely
used these approaches in the pre-COVID period. It should also be
pointed out that although they are mandatory in other health-
care facilities, our observations indicate that in practice, they are
not fully implemented in many healthcare facilities, and, unfor-
tunately, even the tremendous damage caused by the COVID-19
pandemic did not help to make adequate conclusions, which was
described in detail in our previous publications [7, 8].

In this regard, the present paper is more addressed to the
key decision-makers of the Ministry of Health and Social Defence
of the Population of the RT, as well as heads of regional health de-
partments and medical institutions, so that they draw the appro-
priate conclusions and take, if possible, the necessary measures
indicated in this article.

PURPOSE OF THE STUDY

To present the invaluable experience of the ATC of the RT.
This experience is crucial in optimizing medical services to the
population in case of potential outbreaks of respiratory infectious
diseases, and it may equip them with the necessary knowledge
and insights to handle such situations effectively.

METHODS

This study examines the experience and lessons learned af-
ter the COVID-19 pandemic in the RT, as well as the main provi-
sions recommended for the partial reorganization of the ATC to
ensure its readiness to function during outbreaks of respiratory
infections. The standards and rules of anti-tuberculosis infection
control were used to develop preventive measures against the
nosocomial spread of aerogenic infections in healthcare facilities
and society.
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PE3YNIbTATbl U UX OBCYXXAEHUE

MpoBeAEHHbIN aHaNM3 NOKasas, YTO KOMMIEKC Mep Mo nog-
[epKaHWo CaHWTapHO-NPOTUBO3NMAEMMUYECKOTO pexuma B JINY B
OCHOBHOM MOZpasymeBaeT Ae3NHEKLMIO 0OBEKTOB W YTUAU3ALMIO
0TX0Z0B. OZlHaKO, B OTHOLIEHWUN K UHOEKLMAM, UMEIOLLMM BO3AYLL-
HO-KanesbHbI MyTb TPAHCMWUCCKM, 3TU NOAXOAbl ABNAIOTCA BeCbMa
OrpaHNYeHHbIMU.

[nsa npenynpexaeHns HO30KOMMANbHOWM TPAHCMUCCUM pecnu-
PaTOPHOM MHPEKLMM, a TaKKe PAcnpPOCTPAHEHMUA STUX MHOEKLMI B 06-
LLecTBe, B KayecTse npumepa, peKoMeHayeTca npumeHuTb onbiT MTC
BoobLue v B PT, B YacTHOCTU. B 04HOM M3 HOPMATMBHbIX AOKYMEHTOB
MTC yKasaHo, YTo «B LWTaTHOM CTPYKType Kagpos MTC foMKHbI ObITb
npesycMOTPeHbl B0 JOMKHOCTb 3aMECTUTENA AMPEKTOPA MO MHEK-
LIMOHHOMY KOHTPOJIIO, MO0 CO30aETCHA KOMUCCHA NO UHGEKLMOHHOMY
KOHTPOANIO, YTBEPXKAAEMAnA NPUKA3OM PYKOBOAUTENA yupexaeHua v
[leVicTBYIOLLAA COMAcHO TUMOBOMY MOMOXKEHUIO. ...B KaaOM yupex-
ZleHun paspabatbisaetca MnaH MHOEKLUMOHHOTO KOHTPO/SA, KOTOPbIN
COAEpHKUT 0byyeHne MeaMLIMHCKOro NepcoHana no Bonpocam MHdek-
LIMOHHOTO KOHTPO/A; OpraHW3aumMio MeponpuATUiA Mo npeaynpexae-
HUIO CcyyaeB npodeccroHanbHol 3abonesaemocTu TybepKynésom
(TB), B LENAX CBOEBPEMEHHOTO BbISBNEHWA L, C NOA03peHnem Ha T6,
MPOBOAMTCA aKTUBHOE BbIABNEHWE CyYaeB TyBepKyn&sHOro nHoMLp-
poBaHusA»l. W cneayet oTMeTUTb, YTO B MTC 3TM NONOMKEHUA CTPOrO
cobntogatotca, HaumHas ewé ¢ 2014 roga. Hanpvmep, B ronoBHOM yuy-
pesxaeHun NTC PT — Pecny6/IMKaHCKOM LIEHTPE MO 3aluuTe HaceneHus
oT Tb BbiAeneHa OTAeNbHAA JOMKHOCTb 3aMeCcTUTeNA AMPeKTopa Mo
MHOEKLMOHHOMY KOHTPO/IIO, @ B 061aCTHbIX M paiioHHbIX LieHTpax no
3aLUmMTe HaceneHnA oT Tb NPMKa3oM PYKOBOAUTENA YUPEKAEHNA CO34a-
Hbl KOMMCCUM MO MHPEKLIMOHHOMY KOHTPOIO, KOTopble paboTatoT no
KOHKPETHO A/1A AAHHOTO yupeKaeHua pa3paboTaHHOMY naaHy UHeK-
LIMOHHOTO KOHTpons. OfHaKO HaluM HabnoaeHWA CBUAETENBCTBYIOT O
TOM, YTO, K COXaNeHwuo, H1 B ofHOM apyrom JIMNY He npeaycmoTtpeHa
OTAeNbHaA AOMKHOCTb, HE CO3AaHa KOMMCCUA NO MHPEKLMOHHOMY
KOHTPOJIIO U He pa3pabaTbiBaeTca naaH UHOEKLMOHHOMO KOHTPOSIA.

B apyrom gokymenTe MTC yKa3aHo, YTO «...CMELMANNCT NO UH-
(bEKLMOHHOMY KOHTPO/O YUYaCTBYeT B KAMHUYECKMX 0bxoaax He me-
Hee [BYX pa3 B Hefe/t0 B CTPYKTYPHbIX NOAPa3AeNeHUAX C BbICOKUM
puckom pas3sutus TB, MOHUTOPUPYET COCTOsiHME PabOTHMKOB Yyu-
pexaeHna nyTém NpoBeAeHUA CKPUHWMHIOBbIX OMPOCOB U EXKErofHOM
dbnroopo-peHTreHorpadum»?. K coxkanenuto, kpome MNTC, v 310 nono-
YeHwue He BbINOMHAETCA HX B 0f4HOM Apyrom JIMY, He BblAeNeHbl 30Hbl
BbICOKOTO pUCKa MHOULMPOBAHMA U HET COOTBETCTBYHOLLMX 3anuceli B
CaHUTAPHbIX KHUXKKaxX NepcoHana.

Cnepyet otmeTuTb, 4T 2014 rog, ctan nepenoMHbIM B BONpoce
BHeZPeHMA NpaBu MHOEKLMOHHOTO KoHTpona B MTC PT, koraa bbino
pa3spaboTaHo HauuoHanbHoe PyKOBOACTBO MO MHGEKLIMOHHOMY KOH-
TPOAIO, U3[aH PAL, APYrMX HOPMATMBHO-NPABOBbLIX AOKYMEHTOB, pe-
rNaMeHTUPYIOLLMX cobatoseHre npasua UHGEKLIMOHHOTO KOHTPOA B
MTC. OAHOBPEMEHHO C 3TUM, NPUOBPETEHDI U BHEAPEHbI B MPAKTUKY
MTC cneuvanbHble Npubopbl M 0b0pyLoBaHWE ANf UHOEKLMOHHOMO
KOHTPOAA: aHEMOMETPbI, KOTOPble WMCMOAL3YITCA ANA WU3MepeHus
CKOPOCTW MOTOKa B BO3AYXOBOAAX, Ha BEHTUIALMOHHbIX peLleTKax v
ounbTpax; YO-pagnomeTtpbl Ans KoHTpons sdpdekTnsHocTn YD-06-
nyyenns; Gut-Tect — ANA onpegeneHna NAOTHOCTU NpuaeraHna pe-
cnupaTtopa K Auuy. bbian nposeaeHbl obyyatolime cemuHapbl Aas
OTBETCTBEHHbIX CMeLWannCToB, U CO34aHbl MOHUTOPUHIOBbIE KOMaH-

1 HayuoHanbHoe pyKosoOcmeo o npomusomybepKynésHomy
UHGeKyuoHHoMy KoHmponto. [ywanbe; 2014. 186 c. YmeepxodeHo
pacnopaxceHuem M3uC3H PT om 2016, Ne 245.

2 [puka3 MuHucmepcmea 30pagooxpaHeHus Keipewsidckoli Pecriybauku om
07.10.2018, Ne 716 «06 ycosepuweHCmBo8aHUU UHPEKYUOHHO20 KOHMPO/A 8
0mOoeseHUAX 8bICOKO20 PUCKA».
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RESULTS AND ITS DISCUSSION

The analysis showed that measures to maintain the sanitary
and anti-epidemic regime in healthcare facilities mainly involve
disinfecting facilities and disposing of waste. However, these ap-
proaches are very limited in infections with airborne transmis-
sion.

It is recommended to apply the experience of ATC in general
and in the Republic of Tatarstan in particular in order to prevent
nosocomial transmission of respiratory infections, as well as the
spread of these infections in society, One of the regulatory doc-
uments of the ATC states that “The staff of the ATC must include
either the position of Deputy Director for Infection Control or an
Infection Control Commission must be created and approved by
order of the head of the institution which is operating on the
standard of procedure (SOP). ...Each institution develops an in-
fection control plan, which includes training medical personnel
on infection control issues and organizing activities to prevent
occupational tuberculosis (TB) morbidity to identify persons with
suspected TB in a timely manner. Active detection of cases of TB
infection takes place in ATC".

It should be noted that in the ATC, these provisions have
been strictly followed since 2014. For example, in the head insti-
tution of the ATC RT — the Republican Center for the Protection of
the Population from TB, a separate position has been allocated
for the Deputy Director for Infection Control, while in the regional
and district Centers for the Protection of the Population from TB,
Infection Control Commissions have been established by order
of the head of the institution, that work precisely according to
the infection control plan a developed for a particular institution.
However, our observations indicate that no other healthcare fa-
cility has a separate position for infection control or has estab-
lished an Infection Control Commission which develops an infec-
tion control plan.

Another ATC document states that “..an infection control
specialist participates in clinical rounds at least twice a week in
departments with a high risk of developing TB, monitors the con-
dition of the institution’s employees by conducting screening sur-
veys and annual fluororadiography”?. Unfortunately, except for
ATC, this provision is not implemented in any other healthcare
facility, high-risk infection zones are not identified and there are
no corresponding entries in the staff sanitary books.

It should be noted that 2014 was a turning point in infec-
tion control standards implementation by the ATC of the RT,
when the National Guidelines for Infection Control were devel-
oped, and several other regulatory documents were issued on
the compliance with the standards of infection control in the
ATC. At the same time, special instruments and equipment for
infection control were purchased and introduced into ATC prac-
tice: anemometers for measuring the flow speed in air pipes on
ventilation grilles and filters; UV radiometers for monitoring the
effectiveness of UV irradiation; Fit test — to determine the seal
between the respirator and the face. Training seminars were held
for specialists in charge, and monitoring teams were formed to
ensure epidemiological surveillance in ATC and compliance with
the mask regime. Unfortunately, neither the updated WHO rec-

1 National guidelines for tuberculosis infection control. Dushanbe; 2014.
186 p. Approved by order of the Ministry of Health and Social Protection of
Population of the Republic of Tajikistan dated 2016, No. 245.

2 Order of the Ministry of Health of the Kyrgyz Republic dated October 7,
2018, No. 716 “On improving infection control in high-risk departments.”
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Abl ana obecneyenms anmaHagzopa B NMTC v cobntogeHUs MacouyHoro
pexuma. K coxkaneHuio, Hn B 06HOBNEHHDBIX pekomeHaaumax BO3 8
OTHOLUEHWM HOLLEHMA MACOK, METOL0B IEYEHNA M OKA3aHMA MOMOLLY
npu COVID-19%, HM BO BpemeHHbIX METOAMYECKMX PeKoMeHOALMAX
«[podunakTMKa, AMArHOCTMKA M NeyeHre HOBOW KOPOHABMPYCHOM
nHbekummn (COVID-19)»* n Apyrux U3faHUAX He CAeNaH aKUEHT Ha
MMEIOLLMIACA KagpoBbI U pecypcHbli noTeHuman MTC, KOTOPbIN MOK-
HO 6b110 NTPMMEHWTbL NPU NaHgemun COVID-19.

Takum 06pa3om, peasn3oBaHHblE MEPONPUATUSA 3HAUUTENIbHO
YAYYLIWUAN SNUAEMUONOTUYECKYHO CUTYaLMIo No 3abonesaemoctn Tb
cpesm paboTHWMKOB NPOTUBOTYOEPKYNE3HBIX YupexaeHuit PT. Mpose-
[OEHHbIN CPaBHUTENbHBIN aHaNU3 NoKasasn, YTo 3a nepuog 2011-2014
rr. 3aboneno Tb Bcero 48 pabotHuka MNTC. 3a nepuog 2015-2018 rr. B
MTC PT 3a6oneno Tb Bcero 24 paboTHWKOB, TO CTb POBHO B A,8a pa3a
MeHbLue (p<0,001). B nepmog naHaemuu COVID-19 v B NOCTKOBUAHBI
nepvoa, (2019-2023 rr.) BblleyKasaHHbIE BO3MOMHOCTM M MpPMOG-
peTéHHble HaBbIKM NO3BOMAN [OBUTLCA YCTOMUMBOCTU STUX Pe3y/b-
TaToB, KaK 1 B nepuog 2015-2018 rr.; TaK 33 yKa3aHHbIN nepuoa Tb
3aboneno scero 20 pabotHukos MTC PT (p>0,05)°.

C uenbto npeaynpexaeHna pacnpocTpaHeHus TybepkynésHoi
MHOEKUMM B OBLLECTBE CYLLECTBYIOT HOPMbI U NpaBuaa, 3GpdeKTns-
HOCTb KOTOPbIX TaKXe [0Ka3aHa PasNNYHbIMKM Hay4HbIMK MCCneao-
BaHMAMU. OHM CBOAATCA, B OCHOBHOM, K COBNIOAEHMIO COLManbHOM
[OVCTaHLMKN, UCKTHOYEHUIO CKOMAEHUA N0AEN B OBLLECTBEHHbIX Me-
CTaX, OrPaHUYEHUIO U3IULLIHEN MUTPALLUM U NPOBEAEHWA PA3/IUYHbIX
MaccoBbIX MepONPUATUIA, 0becneyeHnto 1 CTPOroOMy UCMONb30BaHUIO
CPesCTB UHAMBUAYANbHOW 3aLLMTbI, COBNOAEHME Mep TUTMEHDI, 0be-
33apakmBaHue 06BEKTOB U Np.

CneslyeT OTMETUTb, YTO O BAXHOCTU cobtogeHua npasun npo-
TUBOTYOEPKYNE3HOTO MHOEKLMOHHOTO KOHTPOASA B MPOPUAAKTUKE U
YMEHbLUEHUN TPaHCMUCCUK TyDEpKYNE3HOM MHPEKLIMM YKa3bIBAKOT B
cBOMX Ny6AMKaLMAX MHOTMe uccnegosatenu [9-11].

B fononHeHue K BbileunsnoxkeHHomy, B MTC TakxKe paspaboTa-
Hbl U BHeApeHbl MHHOBALMOHHbIE NMOAXO0AbI, OCHOBaHHbIE HA Pa3nny-
HbIX LMPpPOBbLIX NpOrpammax, Kotopble NO3BONAKOT MPUMEHATb UX B
YCN0BWAX OTPaHUYEHWIA, CBA3AHHbIX C NaHAemuel COVID-19:

e KOHCynbTMpOBaHME HaceneHns O MopagKe M aapecax npe-
[l0CTaBNEHMA MPOTUBOTYOEPKYNESHBIX YCAYr C UCNOAb30BaHUEM
MobWbHOro npunoxenus «Onelmpact». C MOMEHTa BHeApeHMUA
[aHHON TEXHOMOrMU BbINOJHEHO HECKO/IbKO COTEH C/y4aeB OH-
NalH-KOHCYNbTaLMiMA.

¢ «TenemeMUMHCKME KOHCYNbTaLumn». Bce 06acTHble LEHTPbI
Mo 3awuTe HaceneHua ot Tb coefnHEHbI C FON0BHLIMU CNELMAN3npo-
BaHHbIMM yupexaeHnamm: HaumoHanbHbli LeHTp TB, nynbmoHonorvm
1 TOPaKaNbHOM XMPYprn 1 PecnybnmnKkaHCKMiA LeHTP No 3alumTe Hace-
NeHus ot Tb, KOTOpble Ha PeryisapHO OCHOBE KOHCYNBTUPYIOT Bpayei
0 TaKTUKe AMArHOCTUKM U NeYeHna CNoXKHbIX cyyaes Tb. Kpome aToro,
[laHHas nnatdopma UCoNb3yeTca 418 OHNANH MHGOPMUPOBAHWSA, Me-
TOAMYECKOro PYKOBOACTBA M 06yYeHNA MeAULMHCKOTO NepcoHana.

o CKPUHUWHI KAKOYEBbIX PYNn HaceneHua C UCnosb3oBaHWEM
LMPPOBbIX PEHTIEHOBCKMX annapaTtoB C MHCTAINALMEN B HUX UCKYC-
CTBeHHOro uMHTennekta. Moka 8 MTC ux 20 1 celtyac Beaércsa pabota
Hag, Tem, 4Tobbl MHPOPMALMA OT BCEX HUX aKKYMy/MpoBanach B o4-
HOM cepBepe.

3 BO3 06Hossem pekomeHOayuu 8 OMHOWEHUU HOWeHUS MAcoK, Memodos
f1e4eHus U OKa3aHus nomowu npu COVID-19, 2024 2. JocmynHo: https://www.
who.int/ru/news/item/13-01-2023-who-updates-covid-19-guidelines-on-masks--
treatments-and-patient-care

4 BpemeHHble memoduyeckue pekomeHOayuu «[lpogunakmuxa,
duazHocmuka u neveHue Hogoli KopoHasupycHol uHgexyuu (COVID-19)».
[ocmynHo: https://www.consultant.ru/document/cons_doc_LAW_347896/

5 Omuémel HayuoHanbHol npomusomybepkynesHoli npozpammel
Pecny6auku Tadxukucman, 2015-2023 2.

ommendations® regarding wearing masks, treatment methods,
and care for COVID-19 patients, nor the Temporary Guidelines
“Prevention, Diagnosis and Treatment of the New Coronavirus
Infection (COVID-19)"* emphasized the significance of the exist-
ing staff and resources potential of the ATC, which might be used
during the COVID-19 pandemic.

Thus, the implemented measures resulted in a significant
decrease of the TB incidence among workers of anti-tuberculosis
institutions of the RT. The comparative analysis showed that for
the period 2011-2014, a total of 48 ATC employees fell ill with TB.
However, after the implementation of the infection control mea-
sures, for the period 2015-2018, the number turned to be twice
less (only 24 employees, p<0.001). The significant reduction in TB
incidence clearly demonstrates the effectiveness of the imple-
mented measures. Furthermore, during the COVID-19 pandem-
ic and in the post-COVID period (2019-2023), the above facilities
and acquired skills made it possible to achieve the sustainability
of these results, compared to the period 2015-2018; only 20 em-
ployees of the RT ATC fell ill with TB (p>0.05)°.

The effectiveness of the norms and rules in prevention of
the spread of TB infection in society, has been proven by various
scientific studies. They include mainly maintaining social distance,
avoiding crowds of people in public places, limiting unnecessary
migration and multiple public events, providing and strictly using
personal protective equipment, maintaining hygiene measures,
disinfecting facilities, etc.

It should be noted that many researchers indicate the im-
portance of following the rules of anti-TB control in preventing
and reducing the transmission of TB infection [9-11].

In addition to the above, ATC has also developed and imple-
mented innovative approaches based on various software, which
are applicable under COVID-19 pandemic-related restrictions:

e Consulting the population about the procedures and ad-
dresses for the provision of anti-TB care using the Onelmpact mo-
bile application. Since the introduction of this technology, several
hundred cases of online consultations have been conducted.

¢ "Telemedicine consultations". All regional centers for pro-
tecting the population from TB are seamlessly connected to the
main specialized institutions: the National Center for TB, Pulm-
onology and Thoracic Surgery and the Republican Center for Pro-
tecting the Population from TB. These institutions provide regular
advice to doctors on tactics for diagnosing and treating compli-
cated TB cases, ensuring the highest quality of care. Moreover,
this platform is a hub for online information, methodological
guidance, and medical personnel training, thus further enhancing
the efficiency of the system.

e Screening of key population groups using digital X-ray ma-
chines with artificial intelligence installed. So far, 20 of them are
available in the ATC, and work is now underway to ensure that
information from all of them is accumulated in one server.

¢ "Video-supervised treatment at home" using various types
of messengers.

e Currently, ATC has completed the development of the LIMS
(Laboratory Information Management System) platform, which

3 WHO updated guidance on mask wearing, treatment and care for COVID-19,
2024. Available: https.//www.who.int/ru/news/item/13-01-2023-who-updates-
covid-19-guidelines-on-masks--treatments-and-patient-care

4 Temporary guidelines “Prevention, diagnosis and treatment of new
coronavirus infection (COVID-19)”. Available: https://www.consultant.ru/
document/cons_doc_LAW_347896

5 Reports of the National Anti-TB Program of the RT, 2015-2023.
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® «BnAEO-KOHTPOIMPYEMOE /IeYEHME HA AOMY» C UCMONb30Ba-
HMEM Pa3/IMYHbIX MECEHAKEPOB.

* B HacTosllee Bpema B MTC 3aBeplueHa pa3paboTka nnatpop-
Mbl LIMS (Laboratory Information Management System), nossonstoLias
YNpaBaATb BCEW LLENOYKOM NabopaTopHOro UCCAEA0BaHNUA MALMEHT],
HauYMHanA C 3Tana B3ATUA KPOBW, JOCTaBKM eé B labopaTopuio, npose-
[eHVA UccnepoBaHuiA U NonydeHus pesynstatos. Maatdopma LIMS no-
3B0/IIET MMHMMM3MPOBATL NOTEPU, CTAHAAPTU3MPOBATL, CUCTEMATUZU-
pOBaTb M YKOPOTUTL MPOLLECC 1abOPaTOPHOrO UCCNEe0BaAHMA.

MonoKNUTENbHbIE CTOPOHbI OTAENbHLIX 3NEMEHTOB LmbPOBbLIX
MHHOBAaLWMI B nepunog, naHaemmm COVID-19 npu ynpasneHun npoTmeo-
Ty6epKyNE3HOM NPOrpaMMOoit OnucaHbl U apyrumu aBTopamu [12-15].

Hapagy c pecTpyKTypusaument npeaocTaBieHns MeauLMHCKUX
YCNyr u 06HOBNEHUA METOAMYECKMX PEKOMERAALMI MO UHPEKLMOH-
HOMY KOHTPOJII0, HEOBXOAMMO TaKKe MPefsyCMOTPETb aZeKBaTHbI
3anac NpodUNAKTUYECKOTO M NEKAPCTBEHHOTO obecneyeHuns Heobxo-
LVMBIX CPELCTB HA KAaXKAOM U3 YPOBHEN NPeAoCTaBAEHMA YCAYT U pe-
OpraHn3aLmio MHPPACTPYKTYPbI MEAULMHCKUX YHPEKAEHWI C YHETOM
COOTBETCTBMA NpaBUNamM UHPEKLMOHHOIO KOHTPOIS.

B nononHeHwue K BbllwensnoxeHHomy, B MTC pyTUHHO cobntosa-
IOTCA: «...pEXKMM MPOBETPMBAHMA B MOMELLEHUAX C UCMNO/Ib30BaHUEM
CTaLMOHAPHBIX MW NEPELBUKHBIX YCTPOWCTB 0be33aparkMBaHNs BO3-
[lyXa B KONMYECTBE, AOCTAaTOMHOM A4 NpoBeaeHMA 06paboTku Beex
nanaTt, Kopuaopos, C y4€TOM HeobXOAMMOWM KPaTHOCTH; CO3AaHue
YCNOBUIA A1 cOBNOAEHNS NEPCOHANOM, NMOCETUTENAMM U NALMEHTA-
MM NPABUA MUIMEHbI PYK B MEAULMHCKMX OPraHM3aLmMaX MyTEM YKOM-
NJIEKTOBAHUA CMECUTENAMM C JIOKTEBbIM (HEKMCTEBbIM) yNpaBaeHH-
eM, BECKOHTAKTHbIMM [03aTOPaMM Mblsla U KOXKHbBIX aHTUCENTUKOB;
obecneyeHne 3aWMUTHBIMKU KOCTIOMamu; COBOAEHWE NEPCOHANIOM,
NOCETUTENAMM W SIMLAMM, NMPUBIEYEHHBIMM K YXOAY 33 BONbHbIMK,
TpeboBaHMIt 0653aTe/IbHOTO MAaCOYHOTO PEXMMA U MPABUA UCMO/b30-
BaHUA MEAMLMHCKUX PecrnmpaTopos»®.

MpvBeaEHHbIE HaMmKn AaHHble 06 onbite MTC B PT U aydwme
NPaKTMKM C pasHbIX CTPaH MMpa, B ToM uncne Poccun, MHamuum, KaHaabl
Mo OpraHM3aLyy NPeAoCTaBAEHNA MEAUKO-CAHUTAPHbIX YCYT B NEpU-
of naHaemun COVID-19 okaszanuncb o4eHb CXOXRMMM [16-22]. aHHblIi
baKT No3BO/IMN HaM PEKOMEHAOBATb MCMO/b30BaTh 3TOT OMbIT ANA
COBEPLUEHCTBOBAHNA MPELOCTaBNEHUA Ne4ebHO-NPOGUNAKTUYECKUX
ycnyr Hacenenuto B JINY 1 B 0bLWecTBe, Kak AOCTYNHYIO peasbHyto
KNMHWYECKYHO MPAKTUKY NPY BEPOSATHBIX YPE3BbIYANHbBIX CUTYaLMAX B
CBA3M C BO3MOXHbIMM BCMbILLKaMW PECIMPATOPHbBIX MHPEKLMOHHbIX
3abos1eBaHu.

3AKNIOYEHUE

B LesI0M, MOMKHO 3aK/H0UUTb, 4To MTC MOXKET BbITb KOOPAWHW-
PYIOLLMM 3BEHOM M MPUMEPOM A8 NOATOTOBKM CUCTEMbI 34paBO-
OXPaHEeHMA K Pas3iNyHbIM BEPOATHbIM BCMbILLIKaM PecnnpaTopHbIX
uHdekumnii. Creayet OTMETUTD, YTO HY B OAHOW M3 AOCTYMHbIX HAM Ny-
6/MKaLMI Mbl He HALWAW CBEAEHWI Ha CXOXKECTb MPEBEHTUBHbIX NOA-
XO40B HO30KOMMaNbHOM nepeaaun nHbekummn npu COVID-19 n npu
TB, TONbKO YKa3aH OMbIT OKAa3aHWA MeAULMHCKKUX yeayr 6obHbIM T
B nepuog COVID-19. 4ns nosbiweHns 3PpGEKTUBHOCTU NPEBEHTUBHBIX
Mep MPOTUB TPAHCMMUCCUM PECTIMPATOPHbIX MHPEKLMI Heobxoanmo
nposecTv GyHKLUMOHAMbHYIO MHTerpaumto MTC ¢ apyrumun 3aaeincTBo-
BaHHbIMK JIMY. N9 NpakTUYecKoW peasnnsaumu 3ToW MHTerpauum
npegnaraetca Ha 6a3e ronosHoro yupexaeHua NTC co3aatb TPEHWH-
rOBbIM LIEHTP, B KOTOPOM ByayT MPOXoAuTb 0byYeHMe OTBETCTBEHHbIE
cneumanmctol JIMY PT.

6 [pukaz MuHucmepcmea 30pasooxpaHeHus Kbipabidckol Pecnybauku
Ne 214 om 01.09.2017 «06 ycosepweHCmB808aHUU MOHUMOPUH2A U OUeHKU
cucmembl UHGEKYUOHHO20 KOHMPONAA»
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makes it possible to manage the entire chain of a patient's labora-
tory testing, starting from the stage of blood sampling, delivering
it to the laboratory, testing and evaluating the results. The LIMS
platform allows to minimize losses, standardize, systematize, and
shorten the laboratory procedures.

The positive aspects of certain elements of digital innova-
tions during the COVID-19 pandemic in managing the anti-TB pro-
gram have been described by other authors [12-15].

Along with restructuring the medical care and updating
methodological recommendations for infection control, it is also
necessary to provide for an adequate supply of preventive and
medicinal equipment at each level of medical care and reorga-
nize the infrastructure of medical institutions, taking into account
compliance with infection control rules.

In addition to the above, the ATC, with its unique insights
and experiences, routinely checks up “..the ventilation regime in
the premises, including the use of the sufficient amount of sta-
tionary or mobile air disinfection devices for all wards, corridors,
with a required frequency rate; creates conditions for staff, vis-
itors and patients to comply with the rules of hand hygiene in
medical institutions, providing the mixers with elbow (non-wrist)
control, contactless soap dispensers, and skin antiseptics; pro-
tective suits; controls compliance by staff, visitors and people in-
volved in patients’ care with the mandatory mask requirements
and rules for the use of medical respirators”®.

The data we provided on the experience of ATC in the RT
and the best practices in different countries of the world, includ-
ing Russia, India, Canada, in health care during the COVID-19 pan-
demic turned out to be very similar [16-22]. This fact allows us to
recommend ATC as an accessible and capable real clinical setting
for the streamlining of the medical care in the medical institu-
tions and in the society in potential emergency situations during
outbreaks of respiratory infectious diseases.

CONCLUSION

In general, ATC can be a coordinating link and an example of
preparing the health care system for various potential outbreaks
of respiratory infections. It should be noted that in none of the
publications available did we find information on the similarity of
preventive approaches to nosocomial transmission of COVID-19
and TB infections. We presented the experience of medical ser-
vices to TB patients during the COVID-19 period. To increase the
effectiveness of preventive measures against the transmission of
respiratory infections, it is necessary to carry out functional inte-
gration of ATC with other involved healthcare facilities. For the
practical implementation of this integration, it is proposed to cre-
ate a training center based on the head institution of the ATC, in
which specialists from healthcare institutions of the RT in charge
might undergo necessary training.

6 Order of the Ministry of Health of the Kyrgyz Republic No. 214 dated
September 1, 2017 “On improving monitoring and evaluation of the infection
control system”.
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IMPMYMHBI HEY AOBAETBOPUTE/ABHBIX PE3YABTATOB AEYEHNMST OCTPBIX
ITHOMHO-AECTPYKTUBHBIX 3ABOAEBAHUN AETKUX 'Y BOABHBIX C SARS-COV-2

A.O0. OXYHOB

Kadeapa obreit n aerckoit xupyprun, TamkenTckas MeaunmHcKas akagemus, Tamkent, Peciy6anka Ys0ekucran

Lienb: BbIABUTL NPUYMHBI HEYA0BNETBOPUTENbHbIX PE3Y/ILTATOB JIEYEHUA OCTPbIX THOMHO-AECTPYKTUBHbIX 3a60neBaHumit nérknx (OTA3/1) y 60bHbIX €
SARS-CoV-2.

Matepuan u meToabl: aHanun3y nNofBeprHyTbl 65 nauneHtos ¢ OrA3/1 Ha doHe SARS-CoV-2. 37 (57%) naumeHnTos ¢ OF43/ (I rpynna) HaxoAWAUCh Ha
NeyeHnn B CneumanuampoBaHHoOW KAMHUKE MHOEKLMOHHbIX 6onesHeit r. TawkeHTa no nosogy SARS-CoV-2, a 28 (43%) 6onbHbix ¢ OFA3/1 (Il rpynna)
6bI71M rOCNUTANN3MPOBAHbI B KIMHUKY Kadeapbl 0bLei U AeTCKON XMpYprn TaliKeHTCKOW MeAMLIMHCKOWM akafeMuu nocne nepeHecéHHoro SARS-
CoV-2. MeToabl UCCne0BaHUA BK/OYAAN B ceba KNMHUYECKME, 1abopaTOPHbIE U UHCTPYMEHTAsIbHbIE.

Pe3ynbTatbl: NO/IHOE BbI3A0POBAEHME BbIN0 AOCTUTHYTO B 16% cnydyaes (6 nauueHToB) B | rpynne u 8 32% cayyaes Bo |l rpynne (9 naumenTos) (p>0,05).
KnanHuyekcoe nusnederue Habaoganock B 30% cnyyaes (11 nauvenTos) 8 | rpynne v 8 43% cnydaes (12 naumenTos) 8o Il rpynne (p>0,05). Pesynbtatsl
neyenuns B | rpynne (20 naumeHToB, 54%) 6bINM CTATUCTUYECKM 3HAYMMO Xy»Ke, Yem Bo Il rpynne (7 naumeHTos, 25%) (p=0,036). Bonee Toro, B | rpynne
ymepno 7 (19%) v so Il rpynne — 3 60/bHbIX (11%) (p>0,05). Hanbosee onacHbIMM B NAaHe NETasIbHOCTM OKa3aIMCb PaHHUE CPOKM MOC/AE roCnUTanu-
3auum 601bHbIX. Mopdonornyeckne M3sMeHeHUs B NErKMX y yMePLUMX 60/IbHbIX XapaKTePU30BaIUCh TOMOTEHHbBIMM OT/IOKEHUAMMU GUBPUHA, KOTOpble
COYETaNUCh C BbIPAXKEHHbIM MHTEPCTULMANBHBIM OTEKOM, MUKPOTPOMOAMM KannANAPOB BOKPYT THOMHbIX O4aros.

3aKnoyeHne: TPaANLMOHHbIE KIMHUYECKME U NabopaTopHble METOAbl OLEHKM TAXKECTU COCTOAHMA H6onbHbIX 06enx rpynn ¢ OFA3/1 He oTpaxatoT
NONHOV 06BEKTUBHOM KapTWHbI 3a601eBaHuA. Npy onpeseseHnmn TAKECTU COCTOAHUA 6onbHbIX ¢ OT3/1 B 06enx rpynnax UCTUHHYIO KapTUHY MOXKHO
MONYYUTb TONbKO MPUMEHUB KPUTEPUM CENTUYECKOTO OCNIONKHEHUA. TPAaAWLIMOHHbIE cnocobbl evenuns OTA3/1 6biav npuemnembl Ans 60nbHbIX || rpyn-
nbl. Y NauueHToB | rpynmbl UMeNo MecTo TAXKENOe, OC/IOKHEHHOe U NMPOorpeccupyoLLee TeYeHne, MHOTME MeToAbl TPAAULMOHHOW Tepanuu, Mopow,
0Ka3anncb Mano3ddeKTUBHbIMM.

KnioueBble cnoBa: ocmpeie 2HoliHO-0ecmpykmugHbie 3a60nes8aHusA néakux, SARS-CoV-2, sHOomenuanbHas OuchyHKYUA né2KuX, pesyabmamsl ne4e-
HUSA, OC/IOHCHEHUA.

Ana untuposanua: OxyHos AO. [pUYMHBI HEYAOBNETBOPUTE/bHbIX PE3Y/ILTATOB JIEYEHUSA OCTPbIX THOWHO-AECTPYKTUBHBIX 3360/1€BaHUI NErKUX Y 6ONbHbBIX
¢ SARS-CoV-2. BecmHuk AsuyeHHsl. 2024;26(2):322-32. https://doi.org/10.25005/2074-0581-2024-26-2-322-332

REASONS FOR UNSATISFACTORY TREATMENT RESULTS OF ACUTE PURULENT
DESTRUCTIVE LUNG DISEASES IN PATIENTS WITH SARS-COV-2 INFECTION

A.O0. OKHUNOV
Department of General and Pediatric Surgery, Tashkent Medical Academy, Tashkent, Republic of Uzbekistan

Objective: To identify the reasons for unsatisfactory treatment results for acute purulent destructive lung diseases (APDLD) in patients with SARS-CoV-2.
Methods: Sixty-five patients with APDLD on the background of SARS-CoV-2 infection were included in the study; 37 (57%) patients (Group 1) with
APDLD were treated in a Tashkent Specialized Clinic for Infectious Diseases, and 28 (43%) patients with APDLD (Group 2) were hospitalized in the clinic
of the General and Children’s Surgery Department of the Tashkent Medical Academy with a history of a recent SARS-CoV-2 infection. The patients were
investigated using clinical, laboratory, and instrumental methods; the results were processed using statistical methods.

Results: Complete recovery of patients was achieved in 16% of patients of Group 1 and 32% of Group 2 (p>0.05); clinical recovery was shown in 30%
and 43% of patients in Groups 1 and 2 respectively (p>0.05). In Group 1 the results of treatment were more frequently disappointing than in Group
2 (54% vs. 25%, p=0.036), of which 19% were fatal in Group 1 and 11% in Group 2 (p>0.05). For the fatal outcome, the most dangerous was the early
period after hospitalization. Morphological changes in the lungs of deceased patients included homogeneous fibrin deposits, which were combined
with pronounced interstitial edema and capillary microthrombi around purulent foci.

Conclusion: Traditional clinical and laboratory methods for assessing the severity of the condition of patients of both groups during and after SARS-
CoV-2 infection do not reflect the complete objective picture of the disease, as an accurate picture can only be obtained by applying the criteria for
septic complications. Traditional treatment for APDLD is acceptable for patients of Group Il. In patients of Group | with a severe, complicated, and
progressive course, many methods of conventional therapy proved to be ineffective.

Keywords: Acute purulent destructive diseases of the lungs, SARS-CoV-2, endothelial dysfunction of the lungs, treatment results, complications.

For citation: Okhunov AO. Prichiny neudovletvoritel'nykh rezul'tatov lecheniya ostrykh gnoyno-destruktivnykh zabolevaniy lyogkikh u bol'nykh s SARS-CoV-2
[Reasons for unsatisfactory treatment results of acute purulent destructive lung diseases in patients with SARS-CoV-2 infection]. Vestnik Avitsenny [Avicenna
Bulletin]. 2024;26(2):322-32. https://doi.org/10.25005/2074-0581-2024-26-2-322-332
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BBEAEHMUE

MossneHne kopoHasmpyca SARS-CoV-2, npuBoAALLEro K pa3su-
TWIO OCTPOTO PecnMpaTopHoro auctpecc cuHapoma (OPAC), npusenw
K HanpAMKeHWIo CUCTEMbI 3 PAaBOOXPaHEHUA BO BCEM MMpe, B YacT-
HOCTW, 0coDBan Harpyska nasa Ha OTAE/NEHUA UHTEHCUBHOM Tepanuu
[1, 2]. 370 6bINO CBA3AHO C BLICOKMM YAE/bHBIM BECOM NOTPEOHOCTM
60NbHbIX B MCKYCCTBEHHOW BEHTUAALMM Nerkux (UBJ1) npu Taskénbix
dopmax SARS-CoV-2 [3-5].

[na 6onblumHcTBa 60/1bHBIX ¢ OPAC npn SARS-CoV-2 notpeb-
HOCTb NPOBeAEeHNA MPONOHTMPOBaHHOM UBJ1 conpoBoxkaanack Aau-
TeNbHbIM MOMIOKEHMEM NMaLMEHTa Ha CuHE ¢ ryboKol cefaumen u
MbILLEYHOW penakcaLmMent, YTo NoABEPraso UX BbICOKOMY PUCKY pas-
BUTUA BGaKTEPUaNbHON BEHTUNALMOHHO-aCCOLMMPOBAHHOM MHEBMO-
HuK (BAN) [6, 71.

Yike B HOAbpe 2020 roga MosBMAUCL NYGAMKALMM O Cay4yasx
passutua OFA3/1, Kak ocnoxHeHua BAM y 60nbHbIX ¢ SARS-CoV-2
[8]. BbinM BHeceHbl M3MEHEHWA B CTaHAAPTbI OKa3aHUA neyebHo-au-
arHOCTMYECKOM NomoLLy 6O/IbHBIM, BK/IKOYAsA LWMPOKOE NPUMEHEHME
KOMMbIOTEPHO-TOMOrPAadUYECKOTO WUCCNEA0BAHUA NEMKMX C LEeNblo
BbIIB/IEHMA HE TO/IbKO MacLLTaboB MX NOPaXKEHUs, HO U PAHHETO Bbl-
ABJIEHMA 04aroB rTHOMHO-HEKPOTUYECKOM AecTpyKLUmm [9].

Mo pesynbTaTaM KAMHUYECKUX HabAloAeHWI B 6O/bLUMHCTBE
nybanKaumii oTmeyaercs, 4to y 2/3 naumeHTos ¢ SARS-CoV-2 Ha 3ape
naHgemum 6bino otmeyeHo passutre OPAC. MIMeHHO 3TV nauueHTbl
MMeNu NoBbILWEHHbIN pUcK pa3sutua BAM [10, 11]. NMoaobHble xapak-
TepHble TEHAEHLMM BiepBble onucanm Beaucoté V et al (2021) [12].

YactoTa peructpaumm Or43/1y 601bHbIX ¢ SARS-CoV-2 B nepuog,
naHaemum bbina pasnYHoOM B PasHOE BPEMA U B PasHbIX KAMHMKAX.
Tak, No AaHHbIM paga rocnuTaneit EBponbl, ecav B nepuos nepeoi
BO/IHbI (C MapTa no mioHb 2020 roaa) Yactota passutua OFA3/1 6bina
oTMeyeHa B npegenax 35-46%, To B Nepuog, Apyrux BosH (c asrycta
2020 roga no anpesb 2021 rofa) 0TMeYanoch yBENAUYEHME POCTa 3TO-
ro nokasarens 4o 52-65% [13-15].

Mcxopa U3 BbIWEN3NOKEHHOTO, Mbl MOMXEM KOHCTaTUPOBaTb,
yTo Ntoboe UccneaoBaHNE OTHOCUTENIbHO OLLEHKM KaK KIMHUYECKUX
NPOABAEHWN, TaK U AAHHbIX PAaAMONOTNYECKOTO U MUKPOBUMonormye-
CKoro uccnepoBaHuit npu OFA3N1 y 6onbHbix ¢ SARS-CoV-2 3acnyxu-
BaET NPUCTA/IbHOTO BHUMaHMS.

Cumtaetcs, yto OMA3/1 y TaxkenobonbHbIXx ¢ SARS-CoV-2 moryTt
Pa3BUTLCA B pe3ynbTaTe NPUCOeauHeHNA cynepuHdeKLMn Ha GoHe mu-
KpOTpOomM603mMb0/MiA cocyoB NErKMX U aHaoTenmnTa [16]. Mpeanocsin-
Kamm gna passutva OTA3/1 B TaKMX Cy4asnx TaK e ABAAETCA pa3BuTMe
MHbapPKTa y4acTKOB TKaHM Nérkmx [17]. Passutve OMA3/1y 60/bHbIX C
SARS-CoV-2 vMmeeT 0cobeHHyo MaTodpu3MONOrMio, NPOSBAAIOLLYHOCA
NMMdoneHren 1 UMMYHOKOMMNPOMETUPOBAHHbBIM CTaTyCOM.

LLENb UCCNEAOBAHMA

BbIfABUTb MPUYMHBI HEYAO0BAETBOPUTENBHbBIX PE3Y/ILTATOB /leye-
Hus OTA3/1y 6onbHbIx ¢ SARS-CoV-2.

MATEPUAN U METOADbI

AHanusy noaseprHyTbl 65 nauuentos ¢ OMA3/1 Ha ¢poHe SARS-
CoV-2. 3a nepuog 2021-2022 rr. 37 (57%) 60nbHbIx ¢ OTA3/1 Ha doHe
SARS-CoV-2 (I rpynna) Haxoguaucb Ha neyeHun B Cneupanmsmnpo-
BaHHOW K/IMHWKE MHQEKUMOHHbIX 6onesHel r. TawkeHTa, 28 (43%)
naumeHToB ¢ OF3/1 6biAn rocnUTanM3MpPoBaHbl B KAMHUKY Kadeapbl
00LWen 1 AeTcKon XMpyprum TalLKEHTCKON MEAMLMHCKOWM akasemuu
nocne nepeHecéHHoro SARS-CoV-2 (Il rpynna). BospacT 60/1bHbIX KO-
nebancsa ot 31 go 60 net (41,1£11,5 net 8 | rpynne u 39,918,8 net
Bo Il rpynne cootBeTcTBEHHO, P>0,05). Y BCex nauueHToB 0benx rpynn

INTRODUCTION

The emergence of the SARS-CoV-2 virus, which led to the
development of acute respiratory distress syndrome (ARDS), and
the subsequent pandemic put a strain on the healthcare system
around the world. In particular, a significant burden fell on inten-
sive care units [1, 2]. A high proportion of patients with severe
forms of SARS-CoV-2 infection needed mechanical ventilation
(MV) [3-5].

For most patients with APDLD due to SARS-CoV-2 infection,
prolonged MV was accompanied by the long-term supine posi-
tioning with deep sedation and muscle relaxation, which imposed
a high risk of developing bacterial ventilation-associated pneu-
monia (VAP) [6, 7].

By November 2020, publications on cases of the develop-
ment of APDLD as a complication of VAP in patients with SARS-
CoV-2 appeared in the literature [8]. Changes were made to the
standards of treatment and diagnostics of these patients, includ-
ing the widespread use of computed tomographic examination of
the lungs to determine the extent of their damage and to provide
early detection of foci of purulent necrotic destruction [9].

Based on clinical observations, most publications state that
2/3 of patients with SARS-CoV-2 developed APDLD at the dawn of
the pandemic. These patients had an increased risk of developing
VAP [10, 11]. Beaucoté V et al, 2021, were the first to describe
these trends [12].

Data on the incidence of APDLD in patients with SARS-CoV-2
during the pandemic were controversial. Thus, according to data
from several hospitals in Europe, during the first wave of the pan-
demic (March to June 2020), the incidence of APDLD was with-
in 35-46%; during subsequent waves (from August 2020 to April
2021), it increased to 52-65% [13-15].

Based on the above, any study of clinical, radiological, and
microbiological manifestations of APDLD in patients with SARS-
CoV-2 deserves special attention.

It was presumed that APDLD in patients with severe SARS-
CoV-2 infection may develop due to superinfection against the
background of microthromboembolism of pulmonary vessels
and endothelialitis [16]. The prerequisite for developing APDLD
in such cases is the appearance of infarction loci in the lungs [17].
The development of APDLD in patients with SARS-CoV-2 has a
unique pathophysiology, manifested by lymphopenia and an im-
munocompromised status.

PURPOSE OF THE STUDY

To identify the reasons for unsatisfactory treatment results
for APDLD in patients with SARS-CoV-2 infection.

METHODS

Sixty-five patients with APDLD due to SARS-CoV-2 were ex-
amined. For the period 2021-2022, 37 (57%) patients with AP-
DLD due to SARS-CoV-2 (Group 1) were treated in the Tashkent
Specialized Clinic for Infectious Diseases, and 28 (43%) patients
with APDLD with a history of recent SARS-CoV-2 infection (Group
2) were hospitalized in the General and Children’s Surgery De-
partment of the Tashkent Medical Academy. The age of the pa-
tients ranged from 31 to 60 years (41,1+11,5 in Group 1 and
39,948,8 in Group 2, respectively, p>0,05). All patients in both
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6b1710 KOHCTaTMPOBAHO HasMuMe 150 HaMeHOBaHUIA COMYTCTBYHOLLMX
3aboneBaHuit. B 56% cnyyaes 1o Hbin XPOHUYECKME OBCTPYKTUBHbIE
3ab0n1eBaHUA NErKMX U Ulemmnyeckas bonesHb cepaua (27% 8 | rpyn-
ne v 29% Bo Il rpynne cootsetctBeHHO, p>0,05). Mo ApyrMm conyT-
CTBYIOLLMM 33601€BaHNAM rpyNMbl TaKKe OblIM CONOCTaBUMbIMM.

Kputepuamu nckntoveHns 6bim Bo3pact meHee 18 net u bepe-
MEHHOCTb Ha MOMEHT UCCNeA0BaHNA.

NeyebHble meponpuATMA 6obHBIM B CreLmnann3npoBaHHOM
KNMHVKe MHEKLMOHHBIX 601e3Hel I. TalKeHTa MPOBOAMANCH C NpH-
B/IeYeHUEM CMEeLMANNCTOB MO XUPYPTUYECKON MHDEKLMN.

KnnHuyeckoe obcnesoBaHve OCHOBBIBAMOCh HAa CTaHAAPTHOM
noaxoAe M BKAOYano B cebs cbop anob, ncTopun pasBuTUA 3a-
6oneBaHna n uctopum TedeHms SARS-CoV-2, ero popmbl U TAXKECTU
TeyeHus, B NpoBeAeHUM obLiero ocmotpa 60nbHOro, Nanbnauuu,
ayCKyNbTaLLMK, NEPKYCCUMU OPraHOB rPYAHOM MONOCTH, KOHTPOAA ap-
TepuanbHOro AaBNeHNs, NYNbCa, YacTOTbl AblXaHWA, BU3YaNbHOTO KOH-
TPONIA KONMYECTBA U XapaKTepa MOKPOTI.

NabopaTopHble nccnenoBaHUA NPOBOANANCH COTNIACHO YTBEPIK-
[EHHbIM cTaHAapTam MuHuWcTepcTBa 3a4paBooxpaHeHua Pecnybanku
Y36ekuctaH. Komnnekc n1abopaTopHbIX MCCNefOBaHWUI COCTOAN W3
npoBesAeHWA obLLero u 6UOXMMMUYECKOTO aHaNM30B KPOBW, KOaryno-
rpamMmbl, 06LLEro aHaNn3a MouM.

OCHOBHble MHCTPYMEHTA/IbHbIE METOAbI UCCIEA0BAHMA BK/IHOYA-
v B cebA MOSMMO3ULMOHHYIO PEHTTEHOCKOMNMUIO U peHTreHorpaduto
TPYAHOM KNETKMU B ABYX MPOEKUMAX, a TaKke GUBbpPobpoHXOoCKonuio.
KomnbtoTepHyto Tomorpaduto, bpoHxorpaduio, naesporpaduio 1 aH-
rMonynbMoHorpaduio BbINOAHAAM 60NbHBIM MO NOKA3aHUAM.

BakTepuonormyeckme uccnefoBaHWA THOMHOTO COAEPKUMOrO
oyara AecTpyKumMu B NErkvMx nposoamanc B CneumanvsMpoBaHHOMN
Hay4HoW nabopatopum TalKeHTCKOW MeAMLMHCKOM akagemuu. Mpo-
BOAMNACh MAEHTUOMKaLMA BO3OyaMTeNel B Pa3feNbHbIX cpeaax ans
a3pO6HbIX U aHa3POOHbLIX MUKPOOPraHU3MOB.

Mopdonornyeckoe wuccnefoBaHe NETKUX NPOBOAMANUCH CO-
TJIACHO MPOTOKONY BCKPbITUA TPynoB B PecrnybaMKaHCKOM LeHTpe
MaToNIorMYeckoi aHaTomum MUHUCTEPCTBA 34paBooXpaHeHms Pecny-
6/11KM Y36eKunCTaH.

McenepoBaHne ¢M3MYECKMX NapameTpoB MKMUAKOCTU OPOHXO-
aNbBEONAPHBIX CMbIBOB MNpesycMaTpuBano onpesesneHne eé€ no-
BEPXHOCTHO-aKTUBHbIX CBOMCTB Ha MOAMPULMPOBAHHbIX Becax Bunb-
refbma-JleHrMiopa No pasHULE MAKCMMANbHOTO M MUHWMaNbHOMO
NOBEPXHOCTHOTO HaTAXeHWA B BuAe AedULMTA MHAEKCA CTabUABHOCTW.

[na OObEKTUBHOMN OLEHKM TANKECTU COCTOAHUA BONMbHBIX C
OrA31 1 AMHAMMKKM NpoLecca HaMM UCMOb30BaH KOMYECTBEHHDIN
meTog, paspaboTtaHHbii [LU. Mapuykom B moanduraumm H0.H. Nesa-
wosa U J1.U. KobprHa, 0CHOBaHHbIW Ha pacyéTe AByX MHTErPasbHbIX
noKa3satesnel — 1abopaTopPHOTO 1 KNMHWUYECKOTO MHAEKCA TAXKECTU.

[MHamMWKa vccnefioBaHMIA BKAKOYana B cebA CPOKM Ha MOMEHT
rocnuTanm3aumm 6obHbIX M B AanbHelwem Ha 3, 7, 14, n 28 cyTku
NPOBOAMMOTO IeYeHUs.

HenocpeacTBeHHble pe3ynbTaTbl OLEHUBANUCH NO CTaHAAPTHOW
METOAMKE KaK MOJIHOE BbI3A0POBNAEHUE, KIMHUYECKOE BbI3A0POB/e-
HWe 1 nepexop, npoLecca B XpoHUYecKyto dbopmy 3abonesaHus.

Wccneposanve 6bino ogobpeHo Komuccueit no atuke MuHu-
CTEPCTBA 34paBOOXpaHeHus Pecnybinku Y3bekuctaH (npotokon N
42 o1 5 pekabps 2020 T.).

O6paboTka M aHanu3 MOMYYEHHbIX AAHHbIX MPOBOAMAUCH C
MCMO/b30BAHMEM MaKeTa CTaTUCTUYecKMx mporpamm SAS 6.11 (SAS
Institute, Heidelberg, Germany). 3Ha4eHMs OTHOCUTE/IbHbIX BENNYNH
6blNM NpeacTaBneHbl B BUAE Aonent (%), 3HauyeHns abcontoTHbIX no-
KasaTenei — B BUAEe CPpeaHEero 3HaYeHMs 1 ero CTaH4apTHOM OLIMGKM
(M4SE). CpaBHWUTE/IbHDBIN aHanM3 abCOMOTHBIX 3aBUCUMbIX BbIOGOPOK
6bl1 NPOBEsEH NO KPUTEPUIO BUAKOKCOHA, OTHOCUTENBHBIX — MO KpU-
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groups had 150 types of concomitant diseases. In 56% of cases,
these were chronic obstructive pulmonary diseases and coronary
artery disease (27% in group 1 and 29% in group 2, respectively,
p>0.05). The groups were also comparable for other concomitant
diseases.

Exclusion criteria were age below 18 years and pregnancy at
the time of the study.

Treatment of the patients in the Tashkent Specialized Clinic
for Infectious Diseases was carried out involving specialists in sur-
gical infections.

The clinical examination was base on a standard approach.
Itincluded an inquiry about complaints, the history of the disease
development, and the history of the course of SARS-CoV-2, its
form, and severity. It also included a general examination of the
patient, palpation, auscultation, percussion of the chest organs,
blood pressure control, pulse, respiratory rate, and visual control
of the sputum.

Laboratory studies were carried out in accordance with the
approved standards of the Ministry of Health of the Republic of
Uzbekistan. The laboratory investigation included a full blood
count and biochemical tests, a coagulogram, and a urinalysis.

The main instrumental methods included poly positional
fluoroscopy, chest radiography in two projections, and optic fiber
bronchoscopy. According to indications, patients underwent com-
puted tomography, bronchography, pleurography, and angiopul-
monography.

Bacteriological studies of the purulent contents of the de-
struction foci in the lungs were carried out in the Specialized Sci-
entific Laboratory of the Tashkent Medical Academy. Pathogens
were identified in separate environments for aerobic and anaero-
bic microorganisms.

Morphological examination of the lungs was carried out ac-
cording to the protocol for autopsy at the Republican Center for
Pathological Anatomy of the Ministry of Health of the Republic of
Uzbekistan.

A modified Langmuir-Wilhelmy surface balance was used to
assess the physical parameters of the bronchoalveolar lavage flu-
id, such as its surface-active properties. A deficit of stability index
was estimated as a difference in maximum and minimum surface
tension.

To objectively assess the severity of APDLD patients' condi-
tions and their dynamics, we used a quantitative method devel-
oped by G.I. Marchuk, modified by Yu.N. Levashov and L.I. Kobrin,
based on calculating two integral indicators: laboratory and clini-
cal severity index.

All investigations were performed at the time of patients'
hospitalization and subsequently on days 3, 7, 14, and 28 of treat-
ment.

Based on the results of the standard investigation methods,
the disease's immediate outcome was determined as a complete
recovery, clinical recovery, and transition to a chronic form of the
disease.

The study was approved by the Ethics Commission of the
Ministry of Health of the Republic of Uzbekistan (protocol No. 42,
dated December 5, 2020).

The obtained data were processed and analyzed using the
statistical software package SAS 6.11 (SAS Institute, Heidelberg,
Germany). The relative values were presented as proportions (%),
and the absolute indicators were show as the mean values and
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Tepuio Xu-KBagpaT. 3a CTAaTUCTUYECKM 3HAYMMble PasinyMA NPUHK-
manca yposeHb p<0,05.

PE3YNbTATbI

Mpeobnaganu 60bHble C OrPaHUYEHHOW THOMHOMN AECTPYKLMEN
NErkux (54%). Cpeam Hux 18 (28%) 60NbHbIX 6bIM € THOMHBIM NpOLLEC-
com, a 17 (26%) — ¢ raHrpeHo3HbIM (Taba. 1).

MecTHbiMK ocnoxkHeHuamm OF3/1 aBnaancb amnuema nies-
pbl, MMOMHEBMOTOPAKC, 3KCCYAATUBHBIN MAEBPUT WM THOMHBIN 3HAO-
6POHXMT. B pAze cy4aes 3TM OCNOKHEHWUA BCTPEYANNUCh B KOMOUHW-
poBaHHoW popme. B cpeaHem Ha ogHoro 6onbHOro npuxoaunoch 1,5
OC/IOXKHEHWI.

Cpeam 60nbHbIX | rpynnbl Hanbonee Yalle OTMeYanucb Takue
MECTHbIE OC/IOXKHEHMA, KaK THOMHbIA 3HA0BPOHXMT (68% — 25 naum-
€HTOB) 1 3KccyAaTvBHbIN NaeBpuT (30% — 11 nauueHToB), TOraa Kak
cpeam 6onbHbIx |l rpynnbl npeobnagany smnuema nnespsl (36% — 10
MaLMEHTOB) U THOMHbIN 3HAOO6POHXUT (32% — 9 naumeHTOB).

06uime ocnoxkHeHus O3/, xapakTepusytolime reHepannsa-
LMo BOCMaNWUTENbHOIO NpoLLecca, Bbiin 4MarHocTMpoBaHbl y 52 (80%)
naupmeHToB. Mpw atom 37 cnyyaes (100%) Npuxoguamch Ha 60bHBbIX |
rpynnbl v TonbKo 15 cnyyaes — Ha 6oabHbIx |l rpynnbl (53,6%).

Cpeam 52 nauyeHToB ¢ reHepanusaLyein BOCNaanTebHoro npo-
Liecca cencuc 6e3 opraHHOM AMCHYHKLMM Bbln AnarHocTMpPoBaH B 60%
cnyyaes (31 naumeHT), B 50% cnyyaes (y 26 naLumMeHTOB) OH NepeLén B
TAXENDIN cencuc, u, fanee, B 17% cnyyaes (y 9 naLmeHTOB) — B CENTU-
yeckuit Wok. Mpu aTom cpean 6onbHbIX | rpynnbl NpeBaaMpoBam
CNyYau C TAXKENbIM cencucom (76% — 28 naumeHToB), Toraa Kak cpeam
naupeHTos Il rpynnbl — ¢ cencucom 6e3 opraHHom AuchyHKuMK (43%
— 12 nauueHTOB).

KnnHuko-nabopatopHble NpU3HaKK reHepannsauum MHGeKLUmn
6bl1M KOHCTaTMPOBAHbI Y BCeX 60/bHbIX (TabA. 2).

B cpefHem Ha oaHOro 60/1bHOTO NPUXOAUANCH 2,4 KNMHUYECKMX
NpU3HaKa CMHAPOMA CUCTEMHOW BOCNanuTenbHoi peakumm (SIRS).

M3 Tabn. 2 BUAHO, YTO y MaLMeHTOB | rpynnbl yalle Apyrux npu-
3HAKOB OTMEYaNoCh TaXMMHO3, B TO BPEMA KaK Y NauueHToB |l rpynnbl
— Taxukapausa. M3 Bcex npusHakoB Havbonee 4acto, B 61% ciyyaes
(40 6onbHbIX U3 65) HabAAANOCH COYETaHME TaXMKAPAUM U Taxun-
HO3. B 20% cny4aes (y 13 naumeHTOB) Habaoganack rmneptTepmmus u
B 5% cnyyaes (y 3 naumeHToB) — runotepmus. JIEMKOLMTO3 Bbin Bbl-
aBneH B 11% cnyyaes (y 7 naumeHToB), U neitkoneHus B 3% cnyyaes
(y 2 naumeHToB). Cpeam 60/1bHbIX | FPyNnbl NPeBannpoBana oAbillKa
(40% — 15 nauueHTOB) B KOMbUHaLMK ¢ cepaLebueHnem (35% — 13
naumeHTos). Cpeau naumeHToB e |l rpynnbl npesaaMpoBana cepaey-
Has HeLOCTAaTOYHOCTb (25% — 7 NaLMEHTOB) U B MeHbLUel CTeneHn —
ofpllKa (18% — 5 naumeHToB).

Tabnauya 1 Xapakmep pacnpedeneHus 60/bHbIX NO HO30/102UYECKUM
opmam OlA13/1

Abcueampytoas nHeBMoHUA/Abscessing pneumonia
OcTpbIit rHOMHBIN abcuecc/Acute purulent lung abscess
OcTpbIit raHrpeHo3HbI abeuecc/Acute gangrenous lung abscess
laHrpeHa nérkoro/Pulmonary gangrene
WNtoro/Total
TpUMeyaHme: p — CTaTUCTUYECKasA 3HAUMMOCTb Pasfnunii Mes iy rpynnamm (o KpUTepuio Xu-Ksazipat ¢ nonpaskoit Metca)

their standard errors (M+SE). Comparative analysis of absolute
values was carried out using the Wilcoxon test. The relative val-
ues were compared using the Chi-square test with <0.05 level of
difference taken as statistically significant.

RESULTS

Patients with limited purulent destruction of the lungs pre-
dominated (54%) in the study; of these, 18 (28%) had a purulent
process, and 17 (26%) had a gangrenous process (Table 1).

Local complications of APDLD were pleural empyema, pyo-
pneumothorax, exudative pleurisy, purulent endobronchitis, and
hemoptysis. In some cases, these complications were combined.
On average, there were 1.5 complications per patient.

Local complications such as purulent endobronchitis (68%)
and exudative pleurisy (30%) were most commonly observed
among Group 1 patients. In contrast, among Group 2 patients,
pleural empyema (36%) and purulent endobronchitis (32%) pre-
dominated.

General complications of APDLD, demonstrating the gen-
eralization of the inflammatory process, were diagnosed in 52
(80%) of all patients; 37 of them (100%) were from Group 1 and
15 (53.6%) from Group 2.

Among 52 patients with generalized inflammatory process,
sepsis without organ dysfunction was diagnosed in 60% of cas-
es (31 patients), in 50% of cases (26 patients) it turned into se-
vere sepsis, followed by septic shock in 17% of cases (9 patients).
Moreover, among Group 1 patients, cases with severe sepsis pre-
vailed (76%, 28 patients), while among Group 2 patients sepsis
without organ dysfunction (43%, 12 patients) was dominating.

Clinical and laboratory signs of generalized infection in ac-
cordance with the classification of the consensus conference for
sepsis were found in all patients (Table 2).

On average, there were 2.4 clinical signs of SIRS per patient.

Table 2 shows that tachypnea was observed more often
than other signs in Group 1 patients, while in Group 2 patients,
tachycardia was most common. Of all the signs, a combination of
tachycardia and tachypnea was the most common (40 patients
out of 65, 61%). In 20% of cases (13 patients), hyperthermia was
observed, and in 5% of cases (3 patients), hypothermia was seen.
Leukocytosis was detected in 11% of cases (7 patients), while leu-
kopenia was found in 3% (2 patients). Among Group 1 patients,
shortness of breath prevailed (15 patients, 40%) in combination

Table 1 The distribution of patients according to nosological forms of
APDLD

I rpynna Il rpynna

Group 1 Group 2

(n=37) (n=28)
n % n %
14 38 7 25 >0.05 21 32
5 14 13 46 =0.008 18 28
11 30 6 21 >0.05 17 26
7 19 2 7 >0.05 9 14
37 100 28 100 65 100

Note: p — level of statistical differences between the groups (Chi-test with Yates correction)
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Tabnuya 2 KnuHuko-nabopamopHele NPU3HAKU 2eHepanu3ayuu uHgpekyuu

Taxukapausa/Tachycardia

TaxunHo3s/Tachypnea

JeitkounTos/neiikonenus / Leukocytosis/leukopenia
Mneptepmus/runotepmus / Hyperthermia/hypothermia
Wtoro/Total

MpuUMeyaHme: p — CTaTUCTUYECKaR 3HAYMMOCTb Pa3Nnumii Mexay rpynnamm (Mo KpuTepuio Xu-keaapar; * — ¢ nonpaekoii Metca)
Note: p — level of statistical differences between the groups (Chi-test; * — with Yates correction)

3pecb Mbl HAMEPEHHO KOHCTATUpyem AaHHbIM GaKT, TaK Kak
CTO/b BbICOKAA YacToTa PErncTpaLymn OApILLKM cpeam 6onbHbIX | rpyn-
Mbl CBUAETENBCTBYET O TAPFrETHOM MOPAKEHWNMN OPraHOB AblXaHWA BU-
PYCHOM MHOEKLMEN, YTO, BEPOATHO, 0BYCN0BNEHO OnpeaenEéHHbIMU
M3MEHEeHUAMM B TMCTODM3NONOTMM asporemaTieckoro bapbepa.

06LLel HanpaBNeHHOCTbIO eveHns 6oabHbIX ¢ OT3/1 asunacb
MHTEHCMBHAA KOMNEKCHas Tepanus. MNpu 3Tom BbI6bop MeToaa nede-
HUA UCXOLMAN OT TAXKECTM 3aboneBaHNs, XxapaKkTepa NaTo/0rM4eckoro
npouecca, N0Kaan3aUmum rHOMHO-AECTPYKTUBHOTO o4ara. BaKHbimu
MOMEHTaMM BbIN TaKKe HaMYMe UK OTCYTCTBME NPOPbIBA THOMHW-
Ka B NJ1IEBPAJIbHYIO NMOJIOCTb, YYBCTBUTENBHOCTb MUKPODIOPLI K aHTH-
6VOTUKaM.

OcHoBaHueM ana Bbibopa aHTMBMOTMKOB BO BPEMA JIeYeHMA AB-
JIANNCH 3KCnpecc-bakTepMOCKONMYECKasn KapTUHa NyHKTaTa U AaHHble
aHTMBMOTHKOrPamMMbl. MpKU Ha3HAYEHUM aHTUOMOTUKOB B NEPBbIE CYT-
KM NoAxXoz K Bbibopy 6bin amnnpuyeckum. Mpu 3ToM OCHOBHOM U KO-
HEYHOW LeNbto aHTMOAKTEPMAIbHOM Tepanum Bbia NOCTENEHHDbIN Ne-
pexoz, Ha nepopanbHble NoAepKuBatoLLmMe f03bl. [Py 0OHapYKeHUN
KaHAMAO03HOIO NopaxKeHus f06aBnAAM AUOAOKAH UAN GILOKA3aHON.
Mcxopa us Toro, yto B aTnonornu OF3/1 ocHOBHaA ponb NpuHaaie-
JKWT accoLMaLmam aspobHbIX M aHaspPOOHbIX MMKPODOB, aHT1baKTe-
pWanbHas Tepanusa M3HaYaNbHO NPOBOAMIAC KOMOUHMPOBAHHO.

B obuielt coXKHOCTM y 60bHbIX Bbl10 NprMeHeHo 138 onepa-
TUBHbIX BMELLATENbCTB «MAsIoN XMPYprum». B 6onblIMHCTBE CyvaeB
OHM KOMBUHMPOBANWCH, U B CPEAHEM Ha OAHOro 6ONbHOMO NPUXoAM-
10Cb A0 2 ONepaTUBHbIX BMELIATeNbCTB.

B 10% cnyyanax NpuMeHeHO TPaHCTOPaKaNbHOE APEHNPOBAHME
nonoctu abcuecca NErkmx, a B 19% — ApeHUMpoBaHMe niespanbHOM
nonoctu. Tak, TPaHCTOpaKa/bHble MeTOoAbl APEHUPOBAHUA MOMOCTU
abcuecca npumeHeHbl y 8 (57%) 60/bHbIX C OCTPLIMM TaHTPEHO3HbI-
MK abcueccamu NETKMX Uy 6 (43%) 60NbHBIX C OCTPLIMMU THOWHLIMM
abcueccammn NErkux. A TpaHCTOpaKasibHble METOAbl APEHUPOBAHUSA
nneBpasbHOM MonocTu nposedeHbl 12 (46%) 60MbHBIM C OCTPbIM
FHOMHbIM abcueccom Nérkux, 9 (35%) naumeHTam C OCTPbIM raHrpe-
HO3HbIM abcueccom Nérkunx, B 3 (11%) cayyasx abcueampyrollei
NMHEBMOHUM U Y 2 (8%) 6ONBHBIX C raHrpeHoM Nérkoro. JaHHbii cno-
cob ApeHVpoBaHMs Bbla B NpUopUTETE NPU PA3BUTUM MIEBPAJIbHBIX
ocnoxHeHnn Ora3n.

CermeHTapHasa WM [oNneBas KaTeTepusaums OpoHxoB 6Obina
npousseaeHa y 51 (78%) 6onbHoro. B pasae cnyyaeB cermeHTapHas
KaTeTepu3auma 6POHX0B COYETANACH C TPAHCTOPAKAAbHbIM APEHUPO-
BaHMeM abcuecca NErkux.

MuKpoTpaxeocTomus BbinonHeHa y 21 (32%) 6onbHoro ¢ abcue-
Avpytoulel nHeBMoHMWeN, y 17 (26%) naumeHTOB C OCTPbIM raHrPeHo-
3HbIM abcLieccom NErkux, B 9 (14%) cnyyasx raHrpeHbl Nérkoro uy 4
(6%) naLmeHTOB € OCTPbIM FTHOMHbIM abcLeccom NErkoro.
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Table 2 Clinical and laboratory signs of infection generalization

| rpynna Il rpynna Beero
p Total
Group 1 Group 2
(n=37) (n=28)
n % n % n %
33 89 18 64 >0.05 51 78
37 100 14 50 >0.05 51 78
13 35 9 32 >0.05* 22 34
32 86 8 29 >0.05* 40 62
115 49 164

with palpitations (13 patients, 35%). Among Group 2 patients,
heart failure prevailed (7 patients, 25%), followed by shortness of
breath (5 patients, 18%).

We emphasize that shortness of breath among Group 1 pa-
tients indicates targeted damage to the respiratory system by the
virus due to specific changes in the histophysiology of blood-air
barrier.

The general treatment of APDLD patients was intensive,
complex therapy. The treatment choice was based on the severity
of the disease, the nature of the pathological process, and the
localization of the purulent destructive foci. The key issues were
the presence or absence of an abscess breaking into the pleural
cavity and the microflora's sensitivity to antibiotics.

The choice of antibiotics for APDLD treatment was based
on the bacterioscopic picture of the punctate and the antibioti-
cogram. When prescribing antibiotics on the first day, the choice
was empirical. In this case, antibacterial therapy's primary and fi-
nal goal was gradually transitioning to oral maintenance doses. If
candidosis was detected, Diflucan or Fluconazole were added to
the treatment. Based on the central role of associations of aero-
bic and anaerobic pathogens in the etiology of APDLD, the initial
antibacterial therapy was a combined one.

A total of 138 "minor surgery" interventions were per-
formed on the APDLD patients. In most cases, they were com-
bined, and on average, up to two surgical interventions were per-
formed per patient.

In 10% of cases, transthoracic drainage of the lung abscess
cavity was used, and in 19%, pleural cavity drainage was applied.
Thus, transthoracic drainage of the abscess cavity was performed in
8 (57%) patients with acute gangrenous lung abscesses and 6 (43%)
patients with acute purulent lung abscesses. Transthoracic meth-
ods of the pleural cavity drainage were applied in 12 (46%) patients
with acute purulent lung abscess, 9 (35%) patients with acute gan-
grenous lung abscess, 3 (11%) cases of abscessing pneumonia, and
in 2 (8%) patients with pulmonary gangrene. This drainage method
was a priority if pleural complications of APDLD developed.

Segmental or lobar catheterization of the bronchi was per-
formed in 51 (78%) patients. In several cases, segmental catheter-
ization of the bronchi was combined with transthoracic drainage
of a lung abscess.

Microtracheostomy was performed in 21 (32%) patients
with abscessing pneumonia, 17 (26%) patients with acute gangre-
nous lung abscess, 9 (14%) cases of lung gangrene, and 4 (6%)
patients with acute purulent lung abscess.
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[nuTtenbHas  BHYTpUMApTepManbHas  KaTeTepHas  Tepanus
(OBAKT) npumeHeHa y Bcex nauunentos ¢ OMA3/1. O6Lwan NpoaoKu-
TENbHOCTb PEFMOHAPHBIX MHY3WMI1 cocTaBuNa OT 6 A0 8 CYTOK, B cpea-
Hem 7,110,4 cyToK.

Mpw nepsryHOM 06cnesoBaHmm y 45 60/1bHbIX OblI0 AMATHOCTY-
POBaHO TAXKENOE U CpesHeTAKENOe 0bLiee cocTosaHUe. Bce 6onbHble
C YAOBNETBOPUTE/NbHBIM OBLUMM COCTOSAHMEM OblNM MpeaCcTaBAEHbI
nauueHTamu Il rpynnbl. CpegHas TAXKECTb COCTOAHMA Oblna 0TMeYeHa
B 24 cny4asx (no 12 6onbHbIX 06enx rpynn).

Cpeam 60nbHbIX | rpynnbl oTMeYanoch Taxkénoe Tedenne Or43/1
B 86% (32 naupeHTa) 1 KpaliHe Taxénaa popma TeueHms Or3/18 14%
(5 naumeHToB) cnyyaes. Mpu 3TOM BO BCex HabOAEHWUAX UMenn me-
CTO raHrpeHa NErkoro, TAXKENbIN MopbUAHbIN GOH U reHepanmsaums
rHOWHO-BOCMANTEIbHOTO NpoLecca.

AHanu3 nokasatenen MHAeKcos MapuyKa cpeay naumeHTos |
rpynnbl nokasan (1abn. 3), 4to B nepuog, NOCTYNAEHUN KAUHUYECKMIA
roKa3aTeNlb COOTBETCTBOBA/ KPAMHE TAXKENOMY U TAKENOMY TEYEHUIO
npouecca (5,6+0,4 eg,.).

B AMHaMMKe NPOBOAMMOrO IeYeHMA YPOBEHb KAMHUYECKOrO No-
Ka3aTeNs COXPAHANCSA Ha YPOBHE CPEAHEN TAKECTM TEYEHMA npoLiec-
Ca, 0fHaKo N1abopPaTOPHbIN NOKa3aTesb BCE eLLé HaXOAU/CA Ha YPOBHE
TAXEnoro TeyeHus OMA3N (3,290,122 ea. v 4,22+0,17 en. cootseT-
cTBeHHO; p>0,05 No OTHOLUEHMIO K COOTBETCTBYIOLLEMY MOKa3aTeN O
npwv NocTynaeHUn 60bHBIX B KIMHUKY).

K neproay 3aBepLueHnA neveHnsa KAIMHUYECKNE NOKa3aTeNn yixe
COOTBETCTBOBA/IM NETKOMY TEYEHUIO NPOLIECCa M NEPUOLY BbI3LOPOB-
NeHus, Ho nabopaTopHble MokasaTenw, coctasmsluve 2,33+0,12 en,.
(p<0,05), xapaKTepr30Bann COCTOHME TAMKECTM NPOLLECCa Ha FPaHULE
NETKOro v cpesHeTAXKENoro TeyeHns 3abonesaHms.

Cpean 6onbHbIx |l rpynnbl AMHaMUKa WM3MEHeHUs MHAEKca
Mapuyka B npouecce NpoBOAMMOTO SIEYEHUA MMeNa TEHAEHUMIO K
CHUXeHuto ¢ 3,3310,52 ao 0,58+0,22 ea. (kamHuyeckuit) (p<0,05) n ¢
4,2+0,28 po 0,59+0,13 ez, (nabopaTopHblii) cooTBeTcTBEHHO (P<0,05).

B paeHb NOCTYNNEHWA B KAMHWUKY Aeduuut KoadpduumeHTa mH-
Zekca ctabunbHocty (KUC) Ha cTopoHe nopaskeHus coctasnsn 49,1%,
TOrZa KaK Ha HeNopasKEeHHo cTopoHe AeduumuT 6bin MeHblue Ha 2,1%.
B nocneaytoulem, Ha 14-e cyTkm neyenunsa aeduumut KMC noctyneHHo
yMeHbLuanca ao 40,8% B ouare nopaxeHua u 1o 36,9% B nepudepu-
yeckom bpoHxe. /InLb Ha 28-e CyTKM leYeHns v Janee Hamu KOHCTa-
TUPOBAHO MaKCMMaNbHOE CHUXKeHWe ypoBHA aeduumta KUC.

KaK 6bis10 yKa3aHo Bbille, B A€Hb rocnuTanmsaumm y 52 6onb-
HbIX ObIIM AMArHOCTUPOBAHbI CENTUYECKME OCNOMKHEHWS. B npouec-
ce MPOBOAMMOTO JIeYEHUS Y3Ke HA 3-U CYTKM KONMYECTBO BO/IbHBIX C
CEeNnTUYECKMMM OCNONKHEHMAMMU YMeEHbLUMAOCL A0 42 60nbHbIX. Mpu
3TOM KONMYECTBO NALLMEHTOB C CEMNCUC-CMHAPOMOM YMEHBLLIMNOCH Ha
2%, C TAKENbIM Cencncom — Ha 1%, a 60/IbHbIX C CENTUHECKMM LLIOKOM
—Ha 5%.

Long-term intra-arterial catheter therapy (LICAT) was used
in all patients with APDLD. The total duration of regional infusions
ranged from 6 to 8 days, on average 7.110.4 days.

During the initial examination, 45 patients were diagnosed
with severe and moderate general conditions. All patients with
a satisfactory general condition were from Group 2. The average
severity of the condition was noted in 24 patients (12 patients of
Groups 1 and 2 each).

Among Group 1 patients, a severe course of APDLD was di-
agnosed in 32 patients (86%) and a highly severe form of APDLD
in 5 patients (14%). Moreover, in all observations, there was lung
gangrene with a severe morbid background and generalized pu-
rulent-inflammatory process.

Analysis of the Marchuk indices among Group 1 patients
showed (Table 3) that by the time of admission, they had an ex-
tremely severe or severe course of the disease (5.6+0.4 units).

In the dynamics of the treatment, clinical indicators re-
mained at the level of moderate severity of the process; howev-
er, the laboratory indicator was still at the level of severe APDLD
(3.29+0.12 units and 4.22+0.17 units, respectively; p>0.05 com-
pared with a corresponding indicator upon admission).

By the end of treatment, clinical indicators corresponded
to a mild course of the process and a recovery period. However,
laboratory indicators constituted 2.33+0.12 units (p<0.05), corre-
sponding to the severity level between mild and moderate dis-
ease course.

Among Group 2 patients, the dynamics of Marchuk clinical
index during treatment tended to decrease from 3.33+0.52 to
0.58%0.22 units (p<0.05) and the laboratory index from 4.2+0.28
to 0.59+0.13 units (p<0.05) respectively.

On the day of admission, the deficit in the stability index
coefficient (SIC) on the affected side was 49.1%, while on the un-
affected side, it was 2.1% less. Subsequently, on the 14th day of
treatment, the SIC deficit gradually decreased to 40.8% in the le-
sion site and 36.9% in the peripheral bronchus. Only on the 28th
day of treatment and beyond did we find a maximum decrease in
the level of SIC deficiency.

As mentioned above, on the day of hospitalization, 52 pa-
tients were diagnosed with septic complications. On the third day
of treatment, the number of patients with septic complications
decreased to 42. At the same time, the number of patients with
sepsis syndrome decreased by 2%, with severe sepsis — by 1%,
and patients with septic shock — by 5%.

On the 7th day of treatment, the number of patients with
septic complications decreased by 23% compared to the initial
data. The number of patients with sepsis syndrome decreased by

Tabauya 3 [JuHamuka usmeHeHus uHoexcos Map4yka y 6onbHbix ¢ OIZ13/1  Table 3 Dynamics of changes of Marchuk indices in patients with APDLD

MK (ea.) MNn (eq.) MK (ea.) MNn (eq.)
Clinical index (units) Clinical index (units) Clinical index (units) Clinical index (units)
Mpu noctynneHnn/On admission 5.6:£0.4 5.4+0.7 3.33+0.52 4.2+0.28
3-1 cyTkn/3 day 3.294+0.12 4.22+0.17 2.14+0.24* 3.9+0.41
7-e cyTku/7t" day 2.5+0.11* 3.9+0.62* 1.2+0.21* 2.7440.35*
14-e cyTkn/14% day 1.9+0.13* 3.1+0.41* 0.69+0.35* 1.51+0.21%*
28-e cyTkn/28™ day 0.940.2* 2.33+0.12* 0.58+0.22* 0.59+0.13*

[pumeyanuma: *— p<0,05 — cTaTucTnyecKasn 3Ha4YMMoCTb pasnwmﬁ nokasaresneit no CpaBHEHMIO C TaKOBbIMW KO BpEMEHW NOCTYN/1IeHUA 60/1bHbIX B KNNHUKY (I'IO Kputeputo

BunkokcoHa); MK — nokasatenb KAMHUYeckuid; Mn — nokasaresb 1abopaTopHbiit

Note: * — p<0.05 — statistical significance of the differences in indicators compared with those at the time of admission (according to the Wilcoxon test)
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Ha 7-e cyTKM neyeHus KoaMyectBo BO/bHbIX C CENTUYECKUMMU
OC/IOXHEHUAMM YMEHbLIMNOCH HA 23% N0 CPAaBHEHMIO C UCXOLHBIMM
AaHHbIMU. KonnyectBo 60/1bHbIX € CENCUC-CUHAPOMOM YMEHbLINAOCh
B 1,6 pa3a, a 60/bHbIX C TAKENBIM cencucom — B 2,6 pasa. OauH 60nb-
HoW (1%) € cenTMyecknm LUOKOM BCE eLLE HaXOAMUCA B PeaHVMaLLMOH-
HOM OTAENEHWUMN B KpalHe TAXKENOM COCTOAHWM, KOTOPbIW, K coxane-
HWIO, CKOHYaNCA BYKBaIbHO Ha CNesyoLMi AeHb.

HecmoTps Ha NpUMeHEHWEe COBPEMEHHBIX METOA0B KOMMIEKC-
HOro SIeYeHNA NALMEHTOB | rpynmnbl Mbl HE MOXEM rOBOPUTL O BbICO-
KoV 3GGEKTUBHOCTM TPAAMLMOHHBIX METOLOB, TaK Kak elwé Ha 14-e
W Aaxe Ha 28-e CyTKM NPOBOAMMOrO NIeHeHUA CEeNTUYECKUE OC/IOXK-
HeHuna OT3/1 Bcé ewé nmenn mecto. lNpu 3Tom, ecim Ha 14-e cyTkn
NIeYeHUs B CTPYKTYPE TaKOBbIX Pas/M4annch cencuc-cuHapom (2%) u
TAXENbIN cencuc (1%), To Ha 28-e cyTkM BCé ewé 1 6oabHONM Npoaon-
Kan NoyyaTh fieveHne No NOBOAY CeNcUc-CUHAPOMa.

PesynbTaTbl NPUMEHEHUA TPAAULMOHHBIX CNOCOBOB NeyeHus
OrA3Ny 6onbHbIX ¢ SARS-CoV-2, coyeTaBLumx B cebe sHA0OpOoHXMANb-
Hble W TPaHCTOpPaKa/bHble METOAbl APEHUPOBAHMA C NPOBEAEHUEM
[OBAKT npegacrtaBneHbl B Taba. 4.

Kak BuaHO u3 Tabn. 4, OTHOCUTENILHO Ny4lUMe HEMOCPEACTBEH-
Hble pe3y/ibTaTbl Ie4eHUA OTMeYeHbI BO || rpynne, XoTA B CpaBHUTENb-
HOM acreKkTe Mo BCEM pacCMaTpUBAEMbIM NMapaMeTpamM OHU OKasa-
JINCb CTAaTUCTUYECKU HE3HAYUMBIMU.

B pesynbtate NpUMEHeHUs TPAAULMOHHBIX METO4OB KOM-
NAeKCHOro nevyeHunn 6onbHbIX ¢ OFA3/1 B 06Leit cnokHOCTH B 58%
cnyyaes (y 38 nauueHToB) 6bI10 JOCTUTHYTO MOJHOE U KIMHUYECKoe
BbI3gopoBneHne. K coxanenuto, y 42% 6onbHbix (27 nauyeHToB) no
pe3ynsTaTam MPUMEHEHMA KOMMIEKCHOTO ledeHus A0BUTbCA ena-
€MbIX MOIOXKMTE/IbHbIX PE3YNLTAaTOB He yaanock: y 26% (17 601bHbIX)
FHOMHO-BOCMANWUTENbHBIN NPOLLECC B NETKOM MepeLlén B XpoHuye-
CKyto dopMmy, a neTanbHocTb coctasuna 16% (10 nauueHTos). Mpu
3TOM, Ha NepPBbIe CYTKM rocnuTanunsaumm ymepaum 3 (5%) naupeHta ot
CeNTUYECKOro LLIOKA; B TEYeHWe nocneaytoLyx 3 CyTOK ymepo ewwé 5
(8%) 60NbHbIX M3-3a MPOrPECCMPOBAHUA rEHEPaN30BaHHOM HopMmbl
rHOMHO-BOCMNANWUTENBHOMO MPOLLeCca U NOAMOPTraHHOW AUCOYHKLMY;
ewwe 2 (3%) naumeHTa ymepau Ao 7-x CYTOK IeYeHns, BCIEACTBUE ap-
PO3MBHOTO JIErOYHOMO KPOBOTEYEHUA HA GOHE TAXKENOTO MOpOUAHO-
ro GOHa M He KynMpoBaHHOM noavopraHHon aucdyHKumun. Cneayet
OTMETUTb, YTO Yy 4 (6%) ymepLumnx 601bHbIX 6bIN AMATHOCTUPOBAH TH-
ENbIV cencuc, a y 6 (9%) — HecTabuibHas reMogMHaMMKa Ha GpoHe
NPOBOAMMON afeKBaTHOW MHPY3NOHHO Tepanuu. Bcem nm Tpebosa-
N0Cb NPUMEHEHMe Ba30MNpeccopos.

Hanbonee yacTbiMu NpUUMHAMK NeTanbHbIX UCXOAOB Oblan
KOMBOMHALMM PecrnupaTopHbIX, CepPAEYHO-COCYAUCTbIX U NeYEHoY-
HO-MOYEYHbIX OC/IOKHEHWI. TaKOW BbICOKWUI YAENbHbIN NPOLLEHT Op-
raHHOM «3aNHTEPECOBAHHOCTUY» MOBYAMA HAC K PETPOCMEKTUBHOMY
U3y4YeHNto NaTOMOoPHONOrMYECKUX UBMEHEHUI Y YMEPLLUX.

Tabnuya 4 HenocpedcmeeHHsie pesysnsmamel nedeHus bosnbHoix ¢ OF13/1

MonHoe BbizgoposneHune/Complete recovery
KnunHuyeckoe BbizgoposneHune/Clinical recovery
Mepexon, B xpoHunueckyto popmy/Chronic form
JNetanbHocTb/Mortality

Bcero/Total

MpuUMeyaHme: p — CTaTUCTUYECKaR 3HAYMMOCTb Pa3NuMii Mexay rpynnamu (o KpuTepuio Xu-ksaapar; * — ¢ nonpaskoii Metca)
*p —level of statistical differences between the groups (Chi-test; * — with Yates correction)
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1.6 times, and with severe sepsis — by 2.6 times. By that time, one
patient (1%) with septic shock was still in the intensive care unit
in extremely severe condition and, unfortunately, died the next
day.

Despite the use of modern methods of APDLD complex
treatment, traditional methods were not highly effective in Group
1 patients since septic complications of APDLD still took place on
the 14th and even on the 28th day of treatment. On the 14th day
of treatment, sepsis syndrome persisted in 2% of cases and se-
vere sepsis in 1%. On the 28th day, one patient continued to re-
ceive treatment for sepsis syndrome.

Table 4 summarizes the results of applying conventional
methods for APDLD treatment in patients, including endobron-
chial and transthoracic drainage methods combined with LICAT.

As follows from Table 4, relatively better immediate results
were achieved in Group 2, though the difference with Group 1 in
all parameters was not statistically meaningful.

As a result of the conventional methods of complex treat-
ment of APDLD patients, in 58% of cases (n=38), complete and
clinical recovery was achieved. Unfortunately, in 42% of patients
(n=27), based on the results of complex treatment, we failed to
achieve the desired positive results. In 26% of patients (n=17),
the purulent inflammatory process in the lung became chronic,
and the mortality rate was 16% (n=10). At the same time, on the
first day of hospitalization, 3 (5%) patients died from septic shock;
over the next three days, another 5 (8%) patients died due to the
progression of a generalized form of the purulent inflammatory
process and multiple organ dysfunction; another 2 (3%) patients
died before the 7th day of treatment due to arrosive pulmonary
hemorrhage against a background of severe morbidity and unre-
solved multiple organ dysfunction. It should be noted that 4 (6%)
of the deceased patients were diagnosed with severe sepsis, and
6 (9%) had unstable hemodynamics during adequate infusion
therapy. All of them required the use of vasopressors.

The most common causes of death were combinations of
respiratory, cardiovascular, and hepatic-renal complications. Such
a high specific percentage of organ involvement prompted us to
retrospectively study pathomorphological changes in deceased
patients.

Data from pathomorphological examination of organs were
studied in 10 deceased patients. It was established that diffuse
alveolar lesions with necrosis of the alveolar cells layer, pneumo-
cytes type Il hyperplasia, and linear intra-alveolar fibrin deposi-
tion were noted in areas of the lungs not affected by the acute
purulent destructive process. In only one case out of 10 who

Table 4 Immediate results of treatment of patients with APDLD

| rpynna Il rpynna Beero
p Total
Group 1 Group 2
(n=37) (n=28)

n % n % n %
6 16 9 32 >0.05* 15 23
11 30 12 43 >0.05 23 35
13 35 4 14 >0.05* 17 26
7 19 3 11 >0.05* 10 16
37 100 28 100 65 100
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Y 10 ymepLumnx 60/bHbIX U3y4eHbl AaHHble naTomopdonormye-
CKOro MUCCNefoBaHNA OpraHoB. YCTAHOB/IEHO, YTO B Y4aCTKaX NETKUX,
He 3aTPOHYTbIX OCTPbIM THOWHO-AECTPYKTUBHbLIM NMPOLECCOM, OTME-
yanocb anddysHoe anbBEONAPHOE MOBPEXKAEHNE COA abBEONAP-
HbIX KNEeTOK C MX HEKPO30OM, runepnaasven nHeemouwmTos Il TMna u
JIMHENHBIM BHYTPUANbBEONAPHBIM OTNOXKEHUEM PUOPUHA. TONBKO Y
ofiHoro Tpyna 13 10 ymepLumx M3MeHeHUA B NETKUX OblAM 04aroBbIMM.
B AaHHOM cnyyae Oblf KOHCTAaTUPOBAH NErKUIA MHTEPCTULMANbHbIN
OTEK. B ocTanbHbIX 9 cnyyasnx B NErKMx Oblin BbISBAEHbI FOMOrEeHHbIe
OT/IONKEHUS PUOPUHA, KOTOPbIE COYETANINCH C BbIPAKEHHBIM UHTEP-
CTULMANbHBIM OTEKOM U PaHHEN BHYTPUAbBEONAPHON OpraHM3aum-
eli. MpocBeTbl KaNnUANAPOB BOKPYT THOMHO-HEKPOTUYECKMX YYaCTKOB
riopaKeHUs Ero4HoM TKaHM BblIN 3aN0NHEHBI MUKPOTPOMbOAMMU, YTO,
no-BUAMMOMY, U ABMNOCH NPUYMHOIN NPOrpeccupoBaHnsa HEKPobMo-
3a. bonee T0ro, TPOMObLI NPUCYTCTBOBANM M B IEFOYHbIX apTEPUAX A~
aMeTPOM Z10 2 MM. MX NPOCBET HAaXOAMACA B COCTOAHUM OOCTPYKLMN.

B T0 ke Bpems, 1€royHble Kanunnapbl bbian 3anoaHeHbl Gubpu-
HOBbIMWU TPOMBAMM, HE MMEIOLLIMMM YETKMX rpaHuL,. Bokpyr oyaros
[LECTPYKUMM BCE aNbBEONAAPHbIE Kanuaisapbl 6biiM 06TypUpOBaHbI
MUKpoTpoMmbamu. CpeaHee KOAMYECTBO TPOMOMPOBAHHbIX YY4aCTKOB
cocygoB coctasnsano 129,6173,2, 4to nmpeBbillano BCE W3BECTHble
BapMaHTbl NOZOBHOMO PoAa NOpPaKeHUA NETKUX. Y 4 6ONbHbIX C raH-
rPeHoM NErkoro 6bl10 BbIABNEHO NOPaXKeHWe TpOMbamu BCei Kanun-
NAPHOMN CETU opraHa, NPUYEM BCE OHM HOCUAM KOMOWHWMPOBAHHbIN
XapaKTep Nopa)eHus (Kak BEHO3HbIM, TaK U KanWANAPHBIN).

OBCYXAEHUE

K coxaneHnwto, B npeacTaBNeHHOM MaTepuane faxe UHTEHCUB-
HOe KOMIJIEKCHOE JIeYeHue C UCMoNb30BaHMEM COBPEMEHHOM KOH-
cepsatuBHo Tepanuu, BAKT, NpMEMOB «Manon XMpyprum», akTme-
HbIX METOAMK TPAHCTOPaKaNbHbIX U 3HA0OPOHXMAbHBIX CaHALMIA He
6b110 B COCTOAHMM 06€CneymnTb NOSIHOE UAN XOTA Bbl KAMHWUYECKOE Bbl-
340poBneHue Bcex 60/1bHbIX ¢ OMA3/1 Ha GoHe MAn HenocpeaCcTBEHHO
nocne nepeHecéHHoro SARS-CoV-2.

Kak 6bln0 yKasaHO Bbille, HeLOOLEHKa TAXKECTU COCTOAHUA
GONbHBIX, Jaxe C NPUMEHeHUeM CrneunPUUEcKUX KAMHUYECKUX U
NabopaToOPHbLIX UHAEKCOB, TMNOAMATHOCTMKA CEMTUYECKUX OCIONKHE-
HWI, cNocobCTBOBAIM NPOrPECCUPOBAHMIO THOMHO-BOCTANIUTENILHOTO
npoLecca ¢ BOB/IeYeHMEM BCE HOBbIX M HOBbIX Y4aCTKOB IErKOro 1 BCé
60/1bLIMM BOBNIEYEHMEM B NPOLLECC XKU3HEHHO-BAXKHbIX OPraHoB.

Hapagy ¢ netanbHOCTbiO, 0OYCNOBAEHHOW MCXOAHO TAXKENbIM
COCTOAHMEM DO0JIbHbIX, HA NEPBbIM MAAH HAYMHAOT BbIXOAUTL Hapy-
LeHMA [eaTeNbHOCTU APYrUX KMU3HEHHO BaXKHbIX OPraHOB MpMU CO-
XPaHEHMM BbICOKOW YaCTOTbl UMEHHO NETOYHOW AUCOYHKLMK. ITO, B
CBOK 04epesp, KaK YKasbIBAETCA B UTEPATYPHbIX UCTOYHUKAX, CBU-
[LeTeNbCTBYET O CUCTEMHOM XapaKTepe MPOUCXOAALLMX U3MEHEHWI B
opraHusme Ha ¢poHe uam nocse nepeHecéHHoro SARS-CoV-2 [18, 19].

MpeacTaBneHHble AaHHble, C O4HOW CTOPOHbI, MOATBEPKAAOT
M3BECTHYIO MOCNEA0BATENbHOCTb TEYEHMA OCTPOrO THOMHO-AECTPYK-
TUBHOTO NPOLLECCA B NETKMX: MHEKLMA B NEFOYHOM TKaHU CNOCO6CTBY-
€T HapylweHUo BPOHXMAaNbHOW MPOXOAMMOCTH, MUKPOLMPKYAALMUN
B 30He o4ara, AeCTPYKLMU NETOYHOM TKAHM C MPOPLIBOM JErOYHOro
6apbepa, NPMBOAALLMM BMECTe C TOKCMHaMM U MUKPO6amMu K nosbl-
WeHN0 QYHKLMOHANbHOW HarpysKkM Ha XKU3HEHHO-BAXKHbIE OpraHbl
C PasBUTMEM MX MOAMOPraHHOM AMCOHYHKLMM/HEAO0CTaTOUHOCTU U
nocnesytoLein reHepannsaLmenn NaTonorMyeckoro npoecca ¢ pas-
BUTUEM TAXKENOrO CENCMCA UM CENTUYECKOTO LIOKA. TaKOM MexaHU3M
Pa3BMUTMA NATONOMMYECKOTO MPOLLECCa COOTBETCTBYET OMMUCAHHbIM
B /IMTEPATYyPHbIX UCTOYHMKax [20]. C Apyroi CTOPOHBI, BbiABAEHHAS
onpeaenéHHas aHaTOMO-QYHKLMOHANbHAA B3aMMOCBA3b  MEXKAY
NETKUMU U KM3HEHHO-BAXKHbIMM OpraHaMm B pasrap 3abonesaHus, B

died, changes in the lungs were focal. In that case, mild interstitial
edema was noted. In the remaining 9 cases, homogeneous fibrin
deposits with early intra-alveolar organization were detected in
the lungs, combined with severe interstitial edema. The lumen of
the capillaries around the purulent necrotic areas of pulmonary
damage was filled with microthrombi, which was the reason for
the progression of necrobiosis. Moreover, blood clots were also
present in the pulmonary arteries with a diameter of up to 2 mm.
Their lumen was obstructed.

At the same time, the pulmonary capillaries were filled
with fibrin thrombi that had no sharp boundaries. Around the
foci of destruction, all alveolar capillaries were obstructed by
microthrombi. The average number of thrombosed sites was
129.6+73.2, which exceeded all known variants of this lung dam-
age type. In 4 patients with lung gangrene, blood clots affected
the entire pulmonary capillary network, and all of them had com-
bined lesions (both venous and capillary).

DiscussION

Unfortunately, in the presented material, even intensive
complex treatment using modern conservative therapy, LICAT,
"minor surgery" techniques, and active methods of transthoracic
and endobronchial sanitation was not able to ensure complete or
at least clinical recovery of all patients with APDLD on the back-
ground SARS-CoV-2 or with its recent history.

As mentioned above, underestimation of the severity of the
patient's condition, even with the use of specific clinical and labo-
ratory indicators, and underdiagnosis of septic complications con-
tributed to the progression of the purulent inflammatory process,
involving more and more new loci of the lung and an increasing
involvement of vitally important organs.

Along with mortality caused by patients' initially severe
condition, failure of other vital organs comes to the fore, while
the incidence of pulmonary dysfunction remains high. The liter-
ature indicates the systemic nature of the changes occurring in
the body against the background of SARS-CoV-2 or in immediate
post-COVID-19 conditions [18, 19].

The presented data, on the one hand, confirm the known
sequence of events in an APDLD: pulmonary infection contrib-
utes to bronchial obstruction, microcirculatory lesions in the focal
area, destruction of tissues of the lung with a breakthrough of
the blood-air barrier, leading, together with toxins and microbes,
to an increased functional load on vital organs with the develop-
ment of multiple organ dysfunction/failure and subsequent gen-
eralization of the pathological process with the development of
severe sepsis or septic shock. This mechanism of the pathologi-
cal process corresponds to the literature data [20]. On the other
hand, the identified specific anatomical and functional relation-
ship between the lungs and other vital organs at the height of the
disease, in particular, the frequency of APDLD septic complica-
tions with different levels of intoxication indicators values in the
blood, may indicate an increasing metabolic interplay between
these organs in APDLD. The literature data show that endothelial
dysfunction is an essential pathological link in this chain [21].

We already know that SARS-CoV-2 infection causes various
types of respiratory syndromes. There are cases when patients
experience mild respiratory disorders. Still, there are also cases
when the disease is accompanied by ARDS, which poses a threat
to the patient's life due to the development of life-threatening
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YaCTHOCTW, YacTOTa PA3BUTUA CENTUUYECKMX OCNOXKHeHU OF3N1 npu
PasHbIX CTENEeHAX M3MEHEHWA MOKasaTenell MHTOKCMKALMM B KPoBU
MOeT CBUAETEIbCTBOBATb 06 YBENMUYMBAIOLLEWCA NMPU JAaHHOM 3a-
6oneBaHNM MeTaboNMYECKOM B3aMMO3aBUCUMOCTU MEXAY STUMU
opraHamu. Kak yKa3blBaeTca B IMTepaTypHbIX MCTOUHUKAX, UMEHHO B
OCHOBE 3TOr0 MATOOMMYECKOro CBA3YIOLLEro 3BeHa HAXOAWTCA SHAO-
TennanbHas gucdyHkuma [21].

Ham yxe n3ectHo, 4to SARS-CoV-2 npoTekaeT ¢ pas3inyHbIMM
BapMaHTaMM PecnMpaTopHbIX CMHAPOMOB. bbIBalOT BapuaHTbI, Koraa
y 60/bHbIX OTMEeYatoTCs NETKMe pecnupaTopHble HapyLIeHWs, Ho Bbl-
BalOT 1 C/lyyau, Koraa 3abonesaHune conposoxaaetca OPAC, co3aato-
LLMM YTpO3y ANA }KU3HU NaLMeHTa BCAeCTBUE Pa3BUTHA ONACHbIX ANA
JKM3HM BUPYCHbIX MHEBMOHMM [22]. B nocnegHem ciyyae 6onbHbIe 3a-
yacTyto nonyyatot MBJ1, KoTopas, B CBOKO 0Yepesb, MOXKET NPUBECTM
K BAI.

B npouecce npoBeAEHHOMO aHanM3a MONYYEHHbIX AAHHbIX fe-
YyeHuA Bo/bHbIX HamK 0bHapyeHa cneunPUUHOCTb onpesenéHHoro
XapaKTepa, cBA3aHHaA ¢ MOPPOCTPYKTYPHLIMU U3MEHEHWUAMMU CaAMUX
NErKMX y 6onbHbIX Ha GoHe nepeHecéHHoro SARS-CoV-2. Cpean Hux,
KOHEYHO, 3T0 06pa3oBaHMe MHOXECTBAa MUKPOTPOMB030B B cocyaax,
NPVBOAALLMX K HAPYLUEHUIO MUKPOLIMPKYNALMM anbBEOJ, PA3BUTHUIO
ULLIEMUUN U HEKPOTUYECKOMY U3MEHEHUIO TKAHEBbIX CTPYKTYP NErKo-
ro. Bcemy aTomy TaKKe cnocobCTBYIOT Takne GaKTOPbI, KaK TAXKENbIN
MOPOUAHBIN GOH, HanMuYWe coMnyTCTBYHOLWMX 3a601eBaHMiA CO CTOpO-
Hbl KM3HEHHO-BaKHbIX OPraHOB U, KOHEYHO e, YCUNEHHan KOPTUKO-
CTepounaHan Tepanus, KOTopasa NoAaBAAET 3alLMTHbIe CBOWCTBA Opra-
HWU3Ma U, TEM CaMbIM, OTKPbIBAET NYTb K CynepuHPeKLMM.

He cnepyet 3abbiBaTh 0 TOM daKTe, U4To AMPDY3HAA BHYTPUCO-
CyAMCTan Koarynauma u Tpombo3 cocyfoB NPMBOAAT M K NOAUOPraH-
HoW HegocTaTouHOCTH [23]. [JOCTaTOYHO MOHMMATb, YTO NETKME aHa-
TOMMYECKM PACMONOXKEHbI B OpraHuame, GYHKLMOHaNbHO peryanpys
He TO/IbKO pecnupaTopHble NPOLLEeCChl, HO U YPOBHU MeTabonnTos 13
MOCTYNatoLLEeN CMeLIaHHOW BEHO3HOW KPOBW B YHMBEPCA/IbHYO ap-
TepUanbHy0 KpoBb (6apbepHO-OUNLTPALMOHHAA YHKLMA NETKUX).
Mpennocbinkamu ANA 3TOFO NONOKEHUA ABNAIOTCA U3BECTHblE daKTbl
0 HepecnupaTopHOW UAM MeTaboMYecKoi GYHKLIMM NETKMX.

3AKNIOYEHUE

AHanu3 pe3ynsratos feveHus 6oabHbIx ¢ OMA3/1 Ha poHe SARS-
CoV-2 nokasan NnonoXuTebHble CTOPOHbI TPAAMLMOHHbIX cnocobos
neyenus. OQHAKO 3TV JOCTOMHCTBA bblAM OTHOCUTENBHO NPUEMIEMBI
npv nedyeHnn G6onbHbIX Il rpynnbl. YTo ke Kacaetcs | rpynnbl, Koraa
OlA3N1 umenn TAXKENOe, OCNOXKHEHHOE WM Nporpeccupylollee Teye-
HWe, MHOrMe MeToAbl TPAAMLIMOHHON Tepanuu, NOpoK, OKa3blBatoT-
cA Mano3dPeKTUBHBIMU. [TPUYMHON 3TOTO, Ha HaLll B3rNIA4, ABASAETCA
HeAoy4éT pAsa MOMEHTOB, CBA3AHHbIX CO MOPPODYHKLMOHANbHBIMU
M3MEHEHUAMM B NErOYHOW TKaHW, MPOUCXOAALLMMM MPU TAXKENbIX
¢dopmax SARS-CoV-2. C fpyroii CTOPOHbI, Ha/sM4Me BbICOKOTO YPOBHS
OC/IO}KHEHWUI U NeTaNbHOCTM B NpoLecce fedyeHns 6onbHbIx ¢ O3/
TpebyeT TLWATENbHOTO NepecMoTpa NaTOreHeTUYECKUX MEeXaHW3MOB
nX pa3BuTUA Ha GoHe u nocne SARS-CoV-2, B OCHOBE KOTOPbIX NEXKUT
pasBUTUE OPraHHOW U MOSMOPraHHOW AMCOYHKLMK/HELAOCTATOYHO-
CTW, NPW YCNI0BUM, YTO CTAapTOBasA NO3ULMA B 3TOW 3aMKHYTOW Lienouke
OTBOAUTCA NETKUM.

BnarogapHocTtu. Asmop ebipaiaem 61a200apHOCMb Kos-
nekmusam Crneyuanu3upo8aHHol KAUHUKU UHGeKyUOHHbIX 6ones-
Heli 2opoda TawkeHma, MHozonpogunbHol KAuHUKU TawkeHmcKol
meduyuHckol akademuu, HayuyHo-uccnedosamesnsckol nabopamo-
puu buomexHosno02uU, NAMOA0200HAMOMUYECKUM UEHMPAM U 8CEM,
KMo rnomoean cobupams mamepuas u 8bIMoAHUMb 3MO Hay4HOE Uc-
cnedosaHue.
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viral pneumonia [22]. In the latter cases, patients often need me-
chanical ventilation, which, in turn, can lead to VAP.

Analyzing our data, we discovered specific patterns asso-
ciated with morpho-structural changes in the lungs of the pa-
tients with SARS-CoV-2 infection. Among them is the formation
of numerous microthromboses in the blood vessels, leading to
disruption of the alveolar microcirculation, the development of
ischemia, and necrotic changes in the lungs. These changes are
facilitated by a severe morbid background, concomitant diseases
of vital organs, and, of course, intensive corticosteroid therapy,
which suppresses the immune defense in the body and, thereby,
opens the way to superinfection.

We should remember that diffuse intravascular coagulation
and vascular thrombosis also lead to multiple organ failure [23].
The lungs are anatomically located in the body, functionally regu-
lating not only respiratory processes but also the levels of metab-
olites from the incoming mixed venous blood into the universal
arterial blood (filtration barrier function of the lungs). The pre-
requisites for this statement are known facts about the non-respi-
ratory or metabolic function of the lungs.

CONCLUSION

Analysis of the treatment results of patients with APDLD
against the background of SARS-CoV-2 showed the positive as-
pects of conventional treatment methods in patients of Group II.
In Group | patients with a severe, complicated, and progressive
course, many methods of traditional therapy turned out to be in-
effective, the reason being the underestimation of several issues
related to morphofunctional changes in the lungs that occur in
severe forms of SARS-CoV-2. On the other hand, a high level of
complications and mortality during the treatment of APDLD pa-
tients requires a thorough review of their pathogenetic mecha-
nisms against the background of SARS-CoV-2 and after recovery
from COVID-19, which serve as a basis for organ dysfunction and
multiple organ failure, provided that the starting the point in this
closed pathogenetic chain is assigned to the lungs.
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KAMHMYECKOE HABAIOAEHUME

CASE REPORT

doi: 10.25005/2074-0581-2024-26-2-333-345

ITOYEYHO-KAETOYHBIV PAK TPAHCIIAAHTATA ITIOYKU: OIIMCAHME
KAVMHNYECKOI'O CAYYAS 1 KPATKIUN OB30P AUTEPATYPBI

P.P. AXTSIMOB!, C.B. ®EAOPOB?, O.B. TILSIHKMHA', E. 4. XAAVIEBA!?

1 Oxpy>kHas KAnHndeckas 60apHnia, Xantei-Mancniick, Poccuiickas Peaeparius
2 Barmkupckuit rocyAapCTBeHHbIN MeAUITMHCKUI YHUBEPCUTET, Va, Poccuiickas Peaeparius

3 Xaurs-Mancuiickast rocyaapcTBeHHast MeAUIMHCKas akageMusi, XaHTel-Mancuiick, Poccuiickas Qegeparus

B cTaTbe onucaHo KAMHWUYecKoe HabtoAeHWe CBETIOKNETOYHOMO paKa nepecaxeHHoW Noyku. NpeactaBaeHbl KAMHUKO-aHaMHEeCTUYEeCKue AaHHble,
pesynbTaThl 06CNe[0BAHNA U XMPYPrUYecKoro nedenns. Habnoganack naLmeHTKa ¢ TepMUHabHBIM HeGPOCKNEPO30M NOCEe aNN0TPAHCMAAHTALMM
nouku (2008 r.) 1 xpoHWyecKoi HepponaTueit TpaHcniaHTaTa. Mpu obcneaoBaHUM BbiABAEHA OMYXOb HUMKHETO MOAKCA TPAHCMAAHTUPOBAHHOM
MOYKU. BBMAY PasBUTUA TEPMUHANBHOMN CTaAMM NOYEYHON HEe[OCTAaTOUHOCTM TPAHCMNAHTATa, MPOBEAEHO PaAMKaNbHOE XMPYPruyeckoe NeyeHue ¢
MCMONb30BaHMEM MPEBEHTUBHbIX PEHTIEHXMPYPrUYecknx metofos. MpuseséHHoe HabioAeHWe UANCTPUPYET HEOBXOAMMOCTb CBOEBPEMEHHOO
NONHOLLEHHOTO NepUOANYECKOro 06CNe0BaHNA NALMEHTOB, MPUHUMAIOLLMX MMMYHOCYNPECCHUBHYIO TEPANNIO, AN1A BbIABAEHUA BO3SMOMKHbIX HEoM1a-
CTUYECKUX NPOLLECCOB.

KnioueBble cnoBa: mpaHcrnaaHMayua noyku, KAPYUHOMA MOYKU, SmM60AU3ayUA apmepuli HehpompaHCAAHMAMA, MPAHCIAAHMAMIKMOMUSA, KAu-
Huyeckuli cnyyad.

Ana yutuposaHmua: Axtamos PP, ®éaopos CB, MbaHkunHa OB, Xaguesa E/. MMo4eYHO-KNETOUHbIN PaK TPAHCMAAHTaTa MOYKM: ONMUCAHWUE KIMHWUYECKOTO CAy-
Yas 1 KpaTkuit 0630p nnTepatypbl. BecmHuk AsuyeHHsl. 2024;26(2):333-45. https://doi.org/10.25005/2074-0581-2024-26-2-333-345

CLEAR CELL RENAL CANCER IN RENAL ALLOGRAFT: CASE STUDY AND
LITERATURE REVIEW

R.R. AKHTYAMOV?, S.V. FYODOROV?, O.V. PYANKINA'3, E.D. KHADIEVA'?

1 District Clinical Hospital, Khanty-Mansiysk, Russian Federation
2 Bashkir State Medical University, Ufa, Russian Federation
3 Khanty-Mansiysk State Medical Academy, Khanty-Mansiysk, Russian Federation

A retrospective analysis of a patient with renal cell carcinoma (RCC) in renal allografts is presented, providing a comprehensive overview of the patient's
medical history, the findings from various examinations, and the surgical interventions. The patient had end-stage renal disease due to nephrosclerosis
following a kidney allotransplantation in 2008 and subsequently developed chronic allograft nephropathy. Upon examination, a tumor was discovered
in the lower pole of the transplanted kidney. As a result of the end-stage renal transplant failure development, the patient underwent radical surgical
treatment using advanced image-guided surgical techniques. This case is a compelling example of the critical importance of regular, thorough screenings
for patients undergoing immunosuppressive therapy to identify any potential neoplastic processes promptly.

Keywords: Kidney transplantation, kidney carcinoma, renal allograft embolization, transplant nephrectomy.

For citation: Akhtyamov RR, Fyodorov SV, Pyankina OV, Khadieva ED. Pochechno-kletochnyy rak transplantata pochki: opisanie klinicheskogo sluchaya i kratkiy
obzor literatury [Clear cell renal cancer in renal allograft: Case study and literature review]. Vestnik Avitsenny [Avicenna Bulletin]. 2024;26(2):333-45. https://doi.
0rg/10.25005/2074-0581-2024-26-2-333-45

BBEOEHMUE BACKGROUND

B HacTosllee Bpems 0BLEenpU3HaHO, YTO MO CPABHEHMIO C Ha- It is now widely accepted that the risk of developing most

CeNeHMEM B LIEIOM, BO BCEX PErMOHaX MUpPa, PUCK pa3BuTHA 6oAb-
LUMHCTBA BMAOB paKa CYLIECTBEHHO YBENMYMBAETCA MOC/NE TPaHC-
naaHTauum opraHos [1]. CornacHo mogenu NMHENHOI perpeccuu,
3a60/1€BaeMOCTb PAaKOM Y PELIMMUEHTOB B YCNOBUAX MMMYHOCYNpeC-
CUK yBennumMBanach npumepHo Ha 0,1% Kaxabli mecay, [2]. Y peuuy-
MUEHTOB TPaHCMIaHTaTa NOYKM OBLLMIA PUCK 3/10Ka4ECTBEHHBIX HOBO-

types of cancer is significantly higher after organ transplantation
compared to the general population worldwide [1]. According
to a linear regression model, the incidence of cancer in renal al-
lograft recipients under immunosuppression increases by approx-
imately 0.1% each month [2]. Kidney transplant recipients have
a 2- to 4-fold higher overall risk of malignancy compared to the
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06pa3oBaHuii B 2-4 pasa BblLLe MO CPaBHEHUIO C 0bLLel nonynaumuen
TOro e BO3pacTa M nona. Ha mexayHaposHoW KoropTe nalveHToB
[lOKa3aHo, YTO TPaAHCMAAHTALLMA NOYKM YBEINUMBAET PUCK Pa3BUTUA
paka MHOTMX OpPraHoB, NPy 3TOM Hanbonee YacTo PeLMNUeHTbI TPaHC-
nnaHTaTa noykw (PTI) noggepratoTca NOBbILIEHHOMY PUCKY Pa3BUTUSA
noyeyHo-KknetoyHoro paka (MKP): puck MKP yBeanumnsaerca B 5 pas.
Haunbonee 4acTo BbIABNAETCA HEXOAMKKUHCKaA MMMPOMA, a TaKKe pak
NErKoro, MOYKM UM NeYeHw, KoTopble B 06LLEN CIOXKHOCTU COCTaBUM
43% Bcex onyxonei y nalMeHToB NOcae TpaHCNAaHTaL MK, B TO BpeMA
KaK B 06LLel NonyaaumMm AaHHbIM NoKasaTenb coctasnset 21% [3].

lMyTV BO3HMKHOBEHWA paka Ha pa3HbiX 3Tanax nepuTpaHcnaaH-
TaLMOHHOrO Nepuoaa cnesytoLuye:

1. [JOHOPCKMIA TPAHCMUCCHBHDIN paKk. PocT 6o/bHbIX ¢ XMH ©
HexBaTKa [OHOPOB OPraHOB BO MHOTMX CTPAHaX NPMBEN K UCMONb-
30BaHMIO PACLUMPEHHbIX KPUTEPMEB ANA AOHOPOB MOYeEK, BK/OYaA
MCMONb30BaHME [OHOPOB C U3BECTHbIMM 3/10KaYeCTBEHHbIMU HOBO-
06pa3oBaHuAMK Moyek. MOTeHLMaNbHO BO3MOXKEH MEepPeHOC pPako-
BbIX K/IETOK CaMOi NepecakeHHoN Noukon. MouKM NPUMKM3HEHHDIX
ZLOHOPOB € HebonbwmMK (oT 0,5 40 4 cM B AMAMETPE) NOYEYHO-Ke-
TOYHBIMM KapLMHOMAMWU HWU3KOM TUCTONOMMYECKON CTeneHU MoryT
6bITb MCMONB30BaHbI ANA TPAHCMNAHTALLMM NOCNe YAANEHUA OMyX0n
Y PEeLMNUEHTOB C HU3KMM PUCKOM peumnamsa. Y KaaBepHOro JOHO-
pa, ecnu MKP <4 cm 1 agepHas cteneHb <Il, 40NyCTUMO UCNONb30BATb
KOHTpRaTepanbHyto Nouky. CnydallHo obHapy:KeHHble Hebonblune
06pa3oBaHua noyek (MeHee 1 cm) He ABAAKOTCA NPOTUBOMOKa3aHW-
eM K TpaHcnaaHTauuu. MNpeanoyTUTeNbHO 3TU MOYKM UCMONb3yeTca
peLmMnueHTam U3 rpynnbl NOBbILEHHOMO PUCKa (BO3pacT cTaplue 60
NeT, Npobembl € ZOCTYNOM K AWanu3y) 1 nocie MHGOPMUPOBAHHOMO
cornacus [4, 5].

2. PaK «de novo» HedppoTpaHcnnaHTaTa.

3. MeTacTaTMyeckuit pak. BoamoxkHO meTtacTtasvposaHue [KP
HaTUBHbIX MOYEK U APYrMX OPraHOB PELMMNUEHTOB B TPAHCMAAHTAT.
MKP, obHapy»eHHbIN BO Bpemsa 06CnefoBaHMA KaHAWAATA Ha TPaHC-
NAaHTaLMI0, 06A3aTe/IbHO HYKAAETCA B IEYEHUM, U AN1A OTPAHUYEHNS
PUCKa peuuayBa, 0bbIHHO PEKOMEHAYETCA Nepuoa HabnoaeHus ne-
pea, TpaHcnaaHTaumei. Nepuogs HabNtoAeHUA MOXKET BbITb NPONyLLEeH
[N YPreHTHbIX KaHAMAATOB Ha TPAHCMIAHTALMIO CO C/Iy4alHO 0bHa-
PY*KEHHBIMM U yaanéHHbIMK MKP Hebonblioro pasmepa (4o 3 cm) [6].

90% cny4aes [NKP BbIABAAIOTCA B HATMBHbIX NOYKax. YacToTa ero
BbiLe, ecnv MKP BO3HWMKaeT npu NpuobpeTéHHOMN KUCTO3HOM 6one3HK
noyek, 0COBEHHO Mpy eé PasBUTUM Ha PpOHEe ANNUTENIbHOTO AManu3a.
Mpennonaraetcs, 4To Heperyaupyemblii pocT 1 nponudepauus Kne-
TOK B TWUMEPNnIacTUYECKON KWUCTO3HOM TKaHW ABAAKOTCA MPUUYUHOM
pocTa onyxonun u nocneaytowero MKP. Puck MKP B atoit nonynauum
4,6-5% no cpasHeHUto ¢ 3% B obuiel nonynaummn. Tonbko 10% 3Tmx
onyxo/ei BCTPeYatoTCA B an0TpaHCNAaHTaTe NOYKM. YacToTa BbisiB-
NleHnsa onyxonen B NOYEYHOM TpaHcnaaHTaTe coctasnset 0,5% Bcex
NaLMeHTOB C TPaHCMNaHTaLLMel NOYKK, @ NePUOA BPEMEHM OT TPaHC-
NAaHTaummn fo eé obHapyxeHns 0b6bl4HO COCTaBAAET HECKONBKO NeT
(10-21 rop) [7].

[nTenbHo NpoBoAMMas MMMYHOCYNPEeCCUA MPUBOAMUT K pas-
JINYHBIM OHKONOTUYECKMM 3aboneBaHuAM OT 6 A0 20% peunnueHToB
MOYeYHbIX TPAHCM/IAHTATOB U ABNAETCA OAHOW M3 Haubonee YacTbix
MPUYMH CMEPTU 3TON KaTeropuu 60nbHbIX. WUHIMBUTOPBI Kanbuy-
HelipuHa (6a30Bble MMMYHOCYNpeccaHTbl) cnocobcTeytoT Gubposy
M aTpodMM KaHaNbLEB B MOYKAX, TAKKE OHWU MOTYT CnocobCTBOBaTL
POCTY OMyXo/M 3a CYET MHMMbMpoBaHWA nyTelt penapaumn OHK u
anonTo3a. MiccnenoBaHma TaKke NPoLeMOHCTPUPOBAM CBA3b MEXKAY
MKP v ucnonb3oBaHMem NOMMKAOHANbHBIX aHTUTEN U aHTArOHWCTOB
IL-2. BbIN0O NOKa3aHo, YTO YacTOTa BO3HMKHOBEHMA paka nocne 10 net
GYHKLMOHMPOBAHMSA TpaHCNAaHTaTa (MMMYHOCYNPeccuMn) CocTaBnaeT
20-30%, a yepes 20 net —45% [8].

334

general population of the same age and sex. An international co-
hort study has shown that kidney transplantation increases the
risk of developing cancer in many organs, with kidney transplant
recipients being at a 5-fold increased risk of RCC. The most com-
mon types of cancer after transplantation include non-Hodgkin's
lymphoma, as well as cancers of the lung, kidney, and liver, which
together accounted for 43% of all tumors in transplant patients,
compared to 21% in the general population [3].

Cancer in a kidney transplant recipient at different steps in
the transplant process can be classified into four types:

1. Donor-transmitted cancer. The shortagef organ donors
and the growing number of patients with end-stage renal disease
(ESRD) has led to the consideration of expanded criteria for kid-
ney donors. These criteria include using kidneys from donors with
known kidney cancers. There is a potential risk of transferring
cancer cells with the transplanted kidney. However, kidneys from
living donors with small, low-grade renal cell carcinomas (0.5 to 4
cm in diameter) can be used for transplantation after the tumor
is removed, with a low risk of cancer recurrence for the recipient.
In the case of a deceased donor, if the RCC is 4 cm or less and has
a low nuclear grade (grade Il or lower), it is acceptable to use the
other kidney for transplantation. Small kidney masses (less than
1 cm) incidentally discovered are not a barrier to transplantation.
These kidneys are preferably utilized for high-risk recipients (e.g.,
over 60 years old or with dialysis access failure) and only after
obtaining informed consent [4, 5].

2. De novo cancer, which develops from the recipient cells
as a long-term consequence of transplantation

3. Metastatic cancer. Metastasis of RCC from the native kid-
neys or other organs into a transplant is possible. Suppose RCC
is found during the evaluation of a transplant candidate. In that
case, it should be treated, and a period of observation before
transplantation is usually recommended to reduce the risk of
recurrence. However, urgent transplant candidates may skip the
observation period if small RCCs (up to 3 cm) are incidentally dis-
covered and removed [6].

About 90% of RCC cases are detected in native kidneys. The
frequency of RCC is higher in cases where it occurs with acquired
cystic kidney disease, especially in individuals undergoing long-
term dialysis. Dysregulated cell growth and proliferation in hy-
perplastic cystic tissue are hypothesized to cause tumor growth
and subsequent RCC. The risk of RCC in this population is 4.6-5%,
compared to 3% in the general population. Only 10% of these tu-
mors occur in the renal allograft. The incidence of tumor detec-
tion in a renal transplant is 0.5% of all kidney transplant patients,
and the time from transplantation to detection usually lasts be-
tween 10 and 21 years [7].

Long-term immunosuppressants can result in various can-
cers in 6 to 20% of kidney transplant recipients, and it is one of
the most common causes of death in this patient group. Calci-
neurin inhibitors, basic immunosuppressants, can cause fibro-
sis and tubular atrophy in the kidneys and may promote tumor
growth by inhibiting DNA repair and apoptosis pathways. Studies
have also shown a connection between RCC and the use of poly-
clonal antibodies and IL-2 antagonists. It has been observed that
the incidence of cancer after ten years of graft functioning with
immunosuppression is 20-30%, and after 20 years it is 45% [8].

Regarding treating metastatic RCC, recent studies among pa-
tients on immunosuppression-free protocols demonstrated that
immunotherapy combinations can improve survival. However,
there are no studies on the use of immunotherapy in post-trans-
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B OTHOLEHMN KOHCEPBATMBHOMO /NIEYEHUS METACTaTUUYeCcKo-
ro MKP HegaBHWE UCCNeA0BaHMA CPeau NOonynsauMKu nauueHTos 6e3
MMMyHOCynpeccuu (Mo NoOBOAY HaNNYMA aNN0TPAHCM/IAHTATOB) NOKa-
33/, YTO KOMOMHALMM MMMYHOTEPANUM YIYYLIAKOT BbIXKMBAEMOCTb.
OpHaKo MccnefoBaHUA MPUMEHEHMA UMMYHOTEPANUU Ha KaTeropum
MaLuMeHTOB MOC/Ae TPAHCMAAHTALMM OTCYTCTBYIOT. B coBpemeHHOM
NMOHMMaHMK He CYLLECTBYET 4MHOM0 MHEHMA O TOM, Kak CneayeT Mo-
AMdMUMPOBaTL CXEMbl UMMYHOCYNPECCUMU ANA NALMUEHTOB, Y KOTOPbIX
pa3swuBaeTca MKP nocne TpaHcnaaHTaLmm noyku. Cepua ciyyaes npu-
MEHEHUA MHMMBUTOPOB MMMYHHbBIX KOHTPOJ/IbHbIX ToYeK [9] y ogHoM
TPETU PELMNUEHTOB TPAHCMIAHTATOB MAPEHXMMATO3HbIX OpraHoB
C Pa3NNYHBIMM TUMAMM PaKa YKa3blBAET Ha YaCTUYHbIA MW NOJHbIN
perpecc onyxonu, HO Npu 3Tom npumepHo y 40% pa3sunBaeTCcA OTTOp-
*eHue [10].

CHUKEeHME CMEPTHOCTM PELLMNMEHTOB NOYEYHOTO TPaHCMaHTa-
Ta, CBA3AHHOMN C CepAeYHO-COCYAMCTbIMM 3a601eBaHUAMMU U UHPEK-
UMAMK, AeNaeT paKk BTOPOM WM TpeTbel Haubonee yacToi Npuym-
Hoi cmepTu [11]. Bonee Toro, 3a601€BaEMOCTb NOYTU BCEMM TUNAMMU
paka, B Tom uncne y PTI, yBennunnacb 0COGEHHO y NaLMEHTOB C W3-
BECTHbIMW OHKOTE€HHbIMMU BUPYCHBIMM MHOEKLMAMM, U UCXOZ, PaKa Y
HuX Bonee cepbéseH, yem B 0bLLel nonynaumm [12].

OcHoBHble noaknaccbl MKP, Kak B HAaTUBHbIX MOYKaX, Tak U B
HedpoTpaHcNAaHTaTe, BKAOYAKOT CBETNIOKIETOYHbIN, NANUANAPHBIN U
XPOMOGDOOHbIN; KaxKabl1 UMEET pasnnyHble Mopdonornyeckme npo-
AB/IEHUA, 3a4aCTy0 Pa3Hble KAMHUYECKME XapPaKTEPUCTMKM, NPOrHO-
cTUYeckoe 3HayeHue [13].

B HacTosllee Bpems Cpeay OHKOMOTOB M TPAHCM/NIAHTO/NOMOB
HeT eIMHOr0 MHEHUA MO NOBOAY BEAEHUA OMyXONeN nepecakeHHoM
NoYKW. B KauecTBe anbTepHaTMBbI XMPYpruyeckomy nevenuto y PTI
6e3 pasBUTMA YPEMUU UHAMBUAYANbHO, YYNUTbIBAA BapuabesbHOCTb
CKOPOCTM POCTa OMYyXONW, NPU ONYXONMAHBIX 06pa3oBaHMAX Aname-
TPOM MeHee 3 CM, NMPeL/IoKeHa e€ NeprMoanYeckan AnMarHocTMYecKan
Bu3yanusauusa [14]. leueHwe MKP y PTM co3gaéT cyLiecTBeHHble Npo-
671eMbl C COOTHOLIEHMEM UMMYHOCYTNPECCUBHOM M NPOTMBOOMYXO/e-
BOW Tepanuu, ANA Yero UCNONb3YTCA CXeMbl MOHUTOPUPYEMOW MU-
HUMM3ALMM TEPANUM UHIMBUTOPAMM KaNbLMHEWPUHA C BKIIOYEHMEM
B CXeMy MHrMbutopos numdonponndepatnsHoro curHana (mTOR),
KOTOpble NapafoKcasibHbIM 06pa3om 06/1a4at0T Kak UMMyHoAenpec-
CMBHbIMM, TaK U NPOTMUBOOMYXONEBLIMM CBOMCTBAMM. Tepanusa paKka y
PTM cBA3aHa C puckom 6os1ee BbICOKOM TOKCMYHOCTM, a TaKKe OTTop-
YKEHWA U/UAM NOBPEXAEHMA TPAHCNaHTaTa, YTo NpeacTasaseT cobon
YHUKabHYt0 npobaemy B ero nevyeHnun. CoobLiaeTca o HEONTUMaNb-
HOM NleYEHMM paKa, CNOCOOCTBYIOWEM XyALWEMY NPOrHO3y 3/10Kaye-
CTBEHHbIX HOBOOOPa30BaHMiA B 3TOM nonynaumm [15].

Ha npaKT1Ke KOHKPETHbIX PEKOMEHAALLMIA MO OLLEHKE UK Neve-
HUIO ONyX0/IeN NOYEYHbIX a//IOTPAHCMIAHTATOB HE CYLLECTBYET, pas-
JINYHbIE CTPATErMM NEYeHMs, C HEKOTOPbIMU U3MEHEHUAMM, UCTIONb-
3YyHOTCA L0 TeX Nop, NOKa 3TO LenecoobpasHo. XMpypruyeckunii Metos
NeYeHnn paka Kak cOBCTBEHHbIX MOYEK, TaK M TPAHCMAAHTUPOBAHHbIX
ABNAETCA Hanbonee 3GPeKTUBHbIM, OOBEM U TEXHMYECKME acneKTbl
KOTOPOTO OCTAKOTCA MPEAMETOM AUCKYCCUM L0 HACTOALLEMO BPEMEHM.
K Hanbonee yacto obCyKAaeMbIM BOMPOCaM OTHOCATCA Heobxoau-
MOCTb OPraHOCOXPAHAIOLLMX ONepaLLmin, pasmep v IoKaan3auus ony-
XONW, A/IMTENbHOCTb 6@30MacHOr0 BPEMEHM ULLEMMM NMOYKK, BbIXKMBA-
€MOCTb M KauyeCTBO KMU3HM NaLMEeHTOB.

Mpwn nokanmsosaHHOM [TKP KoppeKuua Tepanum 1 pagmKanbHoe
yAaNneHue Onyxo/m C 4acTbio NOYKMU UK HEDPIKTOMUSA, B OCHOBHOM,
M3/1€4MBAIOT OT OHKOIOTMYECKOro npouecca. MoaTomy Ao HegaBHero
BPeMeHW CTaHAAPTHbIM fieyeHnem MKP TpaHCnAaHTMPOBaHHbIX NO-
YeK NMOBCEMECTHO ABNANACH PaAMKaabHas HedPIKTOMUSA, He3aBUCU-
MO OT 0cObeHHoCTel HOBOObPa3oBaHMA. 3TO NPUBOAUT K TOMY, YTO
NaLyMeHTbl paHblLle BO3BPALLAKOTCA Ha FeMOAMaNn3, YTo BNEYET 3a CO-

plant patients. There is currently no consensus on how immuno-
suppressive regimens should be adjusted for patients who de-
velop RCC after kidney transplantation. A case series of immune
checkpoint inhibitors [9] in one-third of solid organ transplant re-
cipients with various types of cancer indicates partial or complete
tumor regression, but approximately 40% develop rejection [10].

Reduced mortality in kidney transplant recipients due to
cardiovascular disease and infection places cancer as the second
or third most common cause of death [11]. Furthermore, the inci-
dence of almost all types of cancer, including RCC, has increased,
especially in patients with known oncogenic viral infections, and
the prognosis is worse than in the general population [12].

The major subtypes of RCC, both in the native kidney and
the transplanted kidney, include clear cell, papillary, and chromo-
phobe; each has variable clinical and morphological characteris-
tics and prognostic significance [13].

Currently, there is no consensus among oncologists and
transplant specialists regarding the management of transplanted
kidney tumors. Considering the variability of tumor growth rate,
regular medical imaging as a screening tool has been proposed
for tumors with a diameter of less than 3 cm as an alternative
to surgical treatment for renal transplant patients without the
development of uremia [14]. Treating RCC in renal transplant pa-
tients presents significant challenges in striking the right balance
between immunosuppressive and antitumor therapy. Monitoring
schemes for minimizing therapy with calcineurin inhibitors and
including lymphoproliferative signal inhibitors (mTOR) in the reg-
imen are used, as these inhibitors paradoxically have both immu-
nosuppressive and antitumor properties. Cancer therapy for re-
nal transplant patients is linked to a higher risk of severe toxicity
during treatment, as well as graft rejection and damage, posing a
unique challenge in its treatment. Suboptimal cancer treatment
has been reported to contribute to a poorer prognosis in these
patients [15].

There are no practical recommendations for evaluating or
treating renal allograft tumors. Various treatment strategies, with
some modifications, are used as long as they are appropriate.
Surgical treatment for cancer of both native kidneys and trans-
planted kidneys is considered the most effective method. How-
ever, the extent and technical aspects of this treatment remain
subjects of debate to this day. Frequently discussed issues include
the indications for organ-sparing surgery, the size and location of
the tumor to be considered cancerous, ischemic time, and pa-
tients' survival and quality of life.

For localized RCC, therapy adjustments combined with par-
tial nephrectomy or radical nephrectomy are generally curative.
Until recently, radical nephrectomy was the gold standard treat-
ment for RCC in transplanted kidneys, regardless of the tumor's
characteristics. However, this approach resulted in patients re-
quiring hemodialysis at an earlier stage, leading to increased
mortality and morbidity rates among this patient group [16]. As
a result, there is a growing trend towards the consideration of
nephron-sparing surgery techniques as a viable option.

Types of surgical operations used for cancer in a transplant-
ed kidney are as follows:

e Radical nephrectomy is the preferred treatment option

for centrally located tumors, tumors of stage T,N M,
and higher, and in cases where there is a tumor accom-
panied by progressive loss of kidney function or devel-
opment of end-stage chronic renal failure of the graft.

e Kidney tumor partial resection or enucleation is a treat-
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60I POCT CMEPTHOCTM M 3a60/1EBAEMOCTU 3TOW KaTeropum 6O/bHbIX
[16], B cBA3M C yem BCE valle paccMaTpuBatoTcA HeppoHcbeperato-
LMEe METOAMKMN.
Buapl onepawuii, NpUMeHAEMbIX NPU PaKe NepecakeHHoM noy-
Kn:
®  pafuKanbHaa HePPIKTOMMA — NPEUMYLLECTBEHHDBIV Bapu-
aHT NeyeHunn 3ab60neBaHMA NPU LEHTPAIbHO PACMONONKEH-
HbIX Onyxosisix, onyxonsx ctaguv TN M 1 BbliLle; Hannumm
Onyxonu Npu AUCOYHKLMOHANBHOCTU UN Pa3BUTUM Tep-
MMWHAZIbHOM CTaAMN XPOHUYECKON NOYEYHON HeaoCTaTou-
HOCTM TpaHCNAaHTaTa

®  pes3eKuys, 3HYKIeaL s OnyXoan NOYKN — BAPUAHT IeYEHNS
npY HOBOOGPA30BaHUsAX MOYKM, OBHAPYKMBAEMbIX Ha PaH-
Heit cragum (TN M) BHE LieHTPasbHOro PacnonoKeHna 1
BOPOT MOYKM

®  MannuaTMBHas HeGpPIKTOMMA — BbINONHAETCA NPU MeTacTa-
TUYECKOM PaKe MOYKK.

OnepaLmmn MoryT BbINOMHATLCA OTKPbITbIM UM lIAaNapoCcKonuye-
CKMM cnocobamm. Mpu OTKPbITbIX METOAMKAX, UCXOAA U3 BOSMOMKHO-
cTeli (B CBA3M C BbIparKeHHbIM PyOLIOBbIM NEPUNPOLLECCOM N0XKa Hed-
POTPaHCMAAHTaTa), NPOBOAUTCA PerMoHapHas NMMQaaeHIKTOMUS.

B cBA3K ¢ 06HAAEKMBAOLWMMM Pe3ybTaTaMK, 414 NALMEHTOB,
Y KOTOPbIX XMPYPr1YeCcKoe BMELLATEIbCTBO He ABMAETCH METOLOM Bbl-
60pa, Hanpumep, y NOXKM/bIX IOAEN, @ TAKKE B CIYYanX TAKENOMN CO-
MyTCTBYIOLLEN NATONOMMW, HEONEPabesbHOCTU M OTKA3a OT XMPYPru-
YecKoro BMeLwaTenbcTsa, Ha ctagium TINOMO pa3suTvA KapuuHOMBI
noyYeK 1 HedpOTPaAHCNIAHTaTa NPUMEHSAIOTCA KOHCEPBATUBHbIE Bapy-
aHTbl /IeYeHUs, B YACTHOCTU abnATMBHaA Tepanua (pafMoyacToTHas
abnauma, KPMoabnaALMA, MUKPOBONHOBAA abNALMA, BbICOKOMHTEHCHB-
HbIl GpOKYCMPOBAHHBIN YNbTPa3BYK, HEOOPaTUMas 3NeKTponopaLms).
VimetoLimecs OTYETbI MOKA3bIBAOT OT/IMYHYIO BbIXKMBAEMOCTb NaLMeH-
TOB, ONTUMA/IbHbIV OHKOMIOTUYECKUIA UCXOA M COXPAHEHHYHO GYHKLMIO
noyeK C NPMEMIEMON YaCTOTON OCNOXKHEHM [17].

Tem He MeHee, PeAKOCTb U reTeporeHHOCTb 3a60n1eBaHUs, KO-
YeCcTBO [LOCTYMNHbIX BAPMAHTOB M OTCYTCTBME AAHHbIX AONTOCPOYHOO
HabNtoAeHMA He NO3BONAIOT alEKBATHO OMPELEeIUTb NPENMYLLECTBA
M OrpaHMYeHMUA KOHKPETHOTO fieYeHns. Poib aKTUBHOTO CKPUHUHTA U
MOAMOUKALMM MMMYHOCYNPECCUM TaKKe OCTAETCA AUCKYCCUOHHOM
[18].

LLENb UCCNEAOBAHMUA

MpeacTaBuTb pe3ynbTaTbl AUArHOCTUKM U IEYEHUA Cydas Kap-
LIMHOMbI NOYEYHOrO TPaHCM/IaHTaTa.

MATEPUAN U METOAbI

MpoBenéH peTpoCneKTVBHbIM aHaN3 OMbITa BeAEHUA NaLMEHT-
ku ¢ MKP TpaHcnnaHTata. OBbeKT MccnefoBaHMA: NALMEHTKA B BO3-
pacTe 32 neT, CPoK Nocae annoTpaHCnAaHTaLMm novkm — 12,5 ner.

MpoaHann3npoBaHo 18 31eKTPOHHbLIX MEANLMHCKMX KapT naLu-
€HTKM, NOJyYaBLIEN CTALMOHAPHYIO MEAULMHCKYHO nomolb ¢ 2008
no 2023 rogpl. MybavKauma cornacoBaHa ¢ agMUHUCTpaLmein OKpyK-
HOM KNMHMYECKOM 60MbHULBI T. XaHTbI-MaHCUIACK U COOTBETCTBYET
XenbCUHKCKOM Aeknapaumm 1975 r. UHdopmupoBaHHoe cornacue na-
LIMEHTKM Ha Ny6AMKaLMIO CTaTbk NOYYEHO.

Knunuuuecknii cayuai

MaunenTka Y., 32 roga, noctynuna 05.04.2021 r. ¢ guarHosom:
TepmuHanbHbI  HedpockNepo3 (HEeYTOUHEHHOrO reHesa). XpoHu-
yeckas 6onesHb nouyek C5 (T). AnnoTpaHCNAaHTaLMA NMOYKM OT POA-
CTBEHHOrO0 AoHopa (2008 r.). XpoHuyeckas HepponaTtms TpaHcnAaHTa-
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ment option for kidney tumors detected at an early
stage (T,N M) outside the renal hilum in a peripheral
location.

e  Palliative nephrectomy is performed for metastatic kid-
ney cancer.

e These operations can be performed using open or lap-
aroscopic techniques. With open techniques, regional
lymphadenectomy should be performed if possible.
However, the option is limited due to excessive scarring
of the allograft bed.

For patients in whom surgery is contraindicated, such as
elderly individuals, those with severe comorbidities, or those
who refuse surgery, conservative treatments are used for stage
TINOMO kidney carcinoma and renal allograft. The methods in-
clude ablative therapy such as radiofrequency ablation, cryoab-
lation, microwave ablation, high-intensity focused ultrasound,
and irreversible electroporation. Reports show excellent patient
survival, optimal oncological outcome, preservation of renal func-
tion, and acceptable complication rates [17].

However, the rarity and heterogeneity of the disease, the
number of available options, and the need for long-term fol-
low-up data prevent the benefits and limitations of specific
treatments from being adequately defined. The role of active
screening and modification of immunosuppression also remains
controversial [18].

We present a retrospective analysis of a patient with RCC
in a renal allograft, 12.5 years after kidney transplantation, man-
aged at our institution. Eighteen electronic medical records of the
patient who received inpatient medical care from 2008 to 2023
were analyzed. The publication was agreed upon with the ad-
ministration of the District Clinical Hospital of Khanty-Mansiysk,
Khanty-Mansi Autonomous Okrug, Russia, and complies with the
Declaration of Helsinki of 1975.

Case report

A 32-year-old female was admitted on April 5, 2021, for
chronic graft nephropathy: chronic cyclosporine toxicity (GFR — 12
ml/min). Renal transplant cancer T, N M, clinical group II, ICD-10
D41.0 is suspected.

The patient's medical history

The patient was previously diagnosed with end-stage renal
disease due to nephrosclerosis of unknown origin and chronic
kidney disease stage 5 (G5). As a result, the patient underwent
kidney allotransplantation from a related donor (2008).

The patient had a history of pyelonephritis since childhood.
At the age of 15, she developed arterial hypertension with blood
pressure reaching up to 220/140 mm Hg. When the patient was
pregnant, aged 19, the creatinine level increased to 700 umol/I,
and GFR decreased to 9 ml/min. As a result, renal replacement
therapy through hemodialysis was started.

Family history: The patient's grandmother was diagnosed
with breast cancer at the age of 50. There is no family history of
RCC.

Kidney donor history: The patient mother was 42 years old
at the time of kidney donation. She tested negative for CMV, HBV,
and HCV.

In 2008, kidney transplantation from a living related donor
was performed at the V.I. Shumakov Federal Research Center of
Transplantology and Artificial Organs in Moscow, Russia.

Immunological compatibility analysis: ABO compatibility
— ABO-compatible blood type B (B-ABOc); the complement-de-
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Ta: XPOHMYECKas LUMKAOCNOPMHOBAA TOKCUYHOCTb (CKD — 12 ma/muH).
Mopo3peHne Ha pak NOYEYHOro TpaHCMIaHTaTa TlaNOMO, Il KnuHKUYe-
ckas rpynna (D 41.0).

M3 aHamHe3a: nnenoHedpwuT ¢ getckoro Bo3pacta. C 15-Tm net
— apTepuanbHan runepteHsua 4o 220/140 mm Hg. B 19 net Ha ¢poHe
6epeMEHHOCTM OTMeYeHbl MOBbILWEHWE YPOBHA KpeaTHUHa fo 700
MKMOAb/N 1 cHxeHne CK® go 9 ma/muH. Hauata 3amectutesibHas
noyeyHas Tepanua MeTogomM NPorpaMmMHOro reMoamanmsa.

HacnepncrtBeHHas npeapacnonoxKeHHOCTb: Y 6abyLwKku pak rpyam
8 50 neT. B cemeitHom aHamHese MKP He BbifBAEHO.

[laHHble 0 AOHOPE NOYKM: MamMa, Ha MOMEHT 3KcnaaHTauum 42
roga, CMV-, HBV-, HCV- cTaTycbl — oTpUuLaTeNbHble.

B 2008 r. B HaumMoHanbHOM MeANUMHCKOM NUCCAeA0BaTeNbCKOM
LeHTpe TPAHCNNAHTONIOMMN U UCKYCCTBEHHbIX OpraHoB um. B.W. LLly-
MaKoBa (r. MOCKBa) BbIMO/HEHA aNNI0TPAHCNNAHTALMA POACTBEHHOM
MOYKM.

[aHHble 06 MMMyHO/IOrMYecKon coBmecTUMocTu: ABO-coBme-
ctumas (B (ll)), cross-match (nepekpéctHaa ammdounTapHas peak-
ums) — oTpuuatensHblii, HLA — o4HO HecoBnazeHue anaeToB no nep-
BOMY K/1aCCy rMCTOCOBMECTUMOCTM.

MimmyHocynpeccus — MHAyKuma cumynekt 40 mr, 6asucHas Tepa-
nua — umknocnopuH ((CsA) 250 mr/c), mukodeHonosas Kucnota (1440
Mr/c), MeTUANPEAHN30/10H. DYHKUMA TpaHCNNaHTaTa HEMe/IeHHas,
KpeaTUHWH Npu Bbinucke 120 MKMONb//1, NpoTenHYpun HeT. CpeaHsas
KoHueHTpauma CO CsA 190-210 Hr/ma.

OHKoreHHble Bupycbl peuunuerTa 8 2008 r.: MLP Ha CMV, HBV,
HCV, HEV, Epstein-Barr virus (EBV), Human herpes virus VI, Herpes
simplex virus 1,2 — oTpuuaTenbHble.

Mo34HMI NOCTTPAHCMNAHTALMOHHDBIA NEePUOA: KOHTPONb KOH-
ueHTpaunmn CsSA HeyL0BNETBOPWUTE/IbHbIW, BbIABEHO HOCUTENLCTBO
CMV 1 EBV MHbEKLMI, Ha3HaYeHa Tepanua BaHraHUMKA0BMpPOMm 450
Mr/cyT, Tepanuio He NpUHUMana.

Yepes 3 roga (8 2011 r.): cHmxeHne CK® no 44 ma/muH. Me-
Togom MUP BbisneH CMV B KpoBM 1 MOYe, UCXOZA MX AAHHbIX pe-
NAVKaLMK, NEPUOLMYECKM MPOBOAMNACL TEPANMA NEPCUCTUPYIOLLEN
CMV-uHobekumn. OTMeYaeTcs peLmanBupytoLLee TeyeHne nmenoHed-
pWTa TpaHCMAaHTaTa, NPOBOAMAACL NEPCUCTUPYIOLLAA aHTMBaKTepu-
anbHaA Tepanua.

B anHamuke (2019 roa): XpoHWueckas HedponaTua TpaHcnaaH-
TaTa nporpeccupyert, yHKLMA TpaHCnAaHTaTa CHuskeHa (CKP — 21 mn/
MMH). KoHueHTpauwma CsA, UCX0AA M3 CPOKOB M QYHKLMM LOCTaTOYHas,
8 npeaenax CO 60 Hr/mn, C2 600 Hr/ma. OT 6Groncum HedbpoTpaHc-
nAaHTaTa NauMeHTKa Bo3aepunaanacs. B Hoabpe 2020 roga npu CKD
18 ma/MuH chopmmrpoBaHa apTeproBeHo3Has GUCTyna NeBOro npea-
nneybA. [0OCNUTanM3MpoOBaHa Ha ONepPaTUBHOE JIeYeHUE B CBA3M C Bbl-
AB/IEHMEM ONyxonn HedpoTpaHcnaaHTaTa.

Mpw nocTynaeHUn nNawmeHTKa *anob ocobbix He NpeabaAsAAna.
Obuiee cocTosHMe OTHOCMTENBHO YA0BAETBOpUTENbHOE. PocT — 163
cM, BeC — 62 Kr, UMT — 23,6 Kr/m2. Co3HaHue AcHoe. KOXHble MOKpo-
Bbl M BUAMMbIE C/IM3UCTbIE 0BbIYHOM OKPACKM U BAAXKHOCTU. MacTos-
HOCTb, Nepudepuyeckne OTéKkM oTcyTcTByHOT. HOBOOOPA3oBaHMA Ha
KOXE HEe OMpeAensatoTcs, WHUTOBUAHAA Kenesa He yBeSIMYeHa, B MOo-
NOYHbIX ¥Kesesax 0bpa3oBaHUA He NaNbNMpyoTcs, nepudepuyeckme
NMmaTUYecKme y3/bl He M3MEHEHbI. A3bIK BAAMKHbIN, YUCTbIA. Hu-
BOT CUMMETPUYHbIN, NPU Nanbnaumm — MArkuii, 6e36onesHeHHbIN.
MeyeHb, ceneséHka He nanbnupytotca. O6nacTb NOYEK He U3MEHEHa,
CYMMTOM MOKO/IAYMBAHMUA OTPULLATE/IbHBIN C 06enx CTOPoH. dusnono-
TMYECKMe OTNPaBAEHNA He HapyLUeHbl. TOHbI cepala ACHble, NaToNo-
TMYECKMX LUYMOB HeT. ALl Ha ABYXKOMMOHEHTHOW CXEME TMMOTEH3MB-
HbIX NpenapaTos — 140/80 mm Hg, YCC 82 ya/muH. B obnacti nesoro
npeanneybs — QyHKUMOHMPYIOLLAA apTepuMoBeHo3Hasa GuUcTyna, Haz
Heli BbIC/NYLIMBAETCA XapaKTePHbI CUCTONMYECKMIA WYM. TMHEKONOr-
YecKmi cTaTyc 6e3 ocobeHHOCTEN.

pendent cytotoxic (CDC) crossmatch-negative; HLA-matched/mis-
matched status: one HLA class | mismatched eplet.

Induction immunosuppression involved the administration
of a 40-mg dose of Simulect® (basiliximab). Primary therapy in-
cluded the administration of cyclosporine A (CsA) at 250 mg/day,
mycophenolic acid at 1440 mg daily, and methylprednisolone.
Immediate graft function was observed, and the creatinine lev-
el at discharge was 120 umol/l, without proteinuria. The median
trough (CO) level of cyclosporine A (CsA) was 200 ng/ml, ranging
from 190 to 210 ng/ml.

In 2008, tests were conducted to detect oncogenic virus-
es in the recipient. The PCR tests for CMV, HBV, HCV, HEV, EBV),
HHV-6, HSV-1, and HSV-2 all returned negative.

During the late post-transplantation period, the monitoring
of CsA concentration could have been conducted more effective-
ly. The patient was found to be seropositive for CMV and EBV in-
fections. Despite being prescribed valganciclovir 450 mg/day, the
patient was non-compliant with treatment.

In 2011, three years after kidney transplantation, the GFR
decreased to 44 ml/min. The PCR detected CMV in the blood and
urine. Based on the replicated data, the persistent CMV infection
was treated regularly. Additionally, there were recurrent episodes
of acute graft pyelonephritis, which required therapy with long-
term antibiotics.

In 2019, it was observed that the chronic nephropathy of
the transplanted kidney was progressing, leading to reduced kid-
ney function with a GFR of 21 ml/min. The CsA concentration was
within the therapeutic range (CO 60 ng/ml, C2 600 ng/ml). The
determination considers the treatment duration and kidney func-
tion. The patient opted not to undergo a kidney transplant biop-
sy. In November 2020, with a GFR of 18 ml/min, a hemodialysis
arteriovenous fistula was created in the left forearm. The patient
was hospitalized for surgical treatment after a tumor in renal al-
lografts was detected.

General and systemic examination of the patient on

admission

Upon admission, the patient presented with no specific com-
plaints. The general condition of the patient was fair. Height: 163
cm, weight: 62 kg, BMI: 23.6 kg/m?. Mental status is not altered.
The skin is uniform in color and normal. Mucous membranes are
moist. The skin turgor is normal, with no peripheral edema. No
cutaneous mass lesions are detected, the thyroid gland is not en-
larged, no localized lesions in the mammary glands are palpable,
and no regional lymphadenopathy was detected. The tongue is
pink and moist; no fissures or other abnormalities were noted.
The abdomen is symmetrical, and the umbilicus is midline, soft,
and non-tender upon palpation. The liver and spleen are not pal-
pable. No lesions in the kidney area are detected, and Murphy's
punch sign is negative on both sides. No bowel and bladder dys-
functions are present. Heart sounds are audible and clear; there
are no murmurs. AP on the background of a 2-class regimen of
antihypertensive drugs is 140/80 mm Hg, heart rate is 82 beats/
min. A functioning arteriovenous fistula with a characteristic fis-
tula bruit auscultated above it is in the left forearm area. The gy-
necological exam did not reveal any changes.

Local examination of the patient

The kidney graft in the right iliac region is not enlarged, elas-
tic, and painless. Urination is easy and painless. Urine 24-hour
volume is 1800 ml/day (normal), and nocturia is up to 2 times
per night.
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MecTHbIV CTaTyC: B NPaBoi NoAB3A0LWHOM 061aCTV NanbnupyeT-
CA TPAHCMNAHTaT, MI0THO-31aCTUYHbIN, 6e360ne3HeHHbIN. Mouyeuncny-
CKaHwe cBoboaHoe, 6esbonesHeHHoe. [nypes 1800 mn/cyT, ageksar-
HblIl, HUKTYpKA L0 2 pas.

JlabopamopHsie uccedo8aHuUsA npu nocmynaeHuu

AHanus kposm 06wmin: Hb — 94 r/n; CO3 — 55 Mm/u; NeiKoLMTbI
- 6,92x10°/n; 3putpountsl — 3,29x10%/1; TpomboUMUTLI — 237x10°/n;
remaTokput —27%.

BMOXMMMYECKMI1 aHan3 Kposu: 0bwmii 6enok — 56,4 r/n; 06-
wuin 6unnpybuH — 11,9 MKmonb/n; npamoin 6unnpybuH — 3,2
MKMO/Ib/N; MOYeBUHa — 13,2 MMO/Ib/N; KpeaTUHWUH — 560 MKMOJIb/A;
ANT —4,9 en/n; ACT — 13,6 ea/n; rnokosa — 4,07 mmonb/n.

INeKTpoNUTb: HaTpuit — 139 mmonb/n; xnopuasl — 101,2
MMONb/N; Kanui — 5,1 mmosnb/n.

Mpoba Pebepra: ckopocTb Knyboykosol ¢unbTpaumm — 11,9
MA/MuH/1,73 M2 KaHanbLesas peabcopbumsa —90,1%.

Koarynorpamma: pubpuroren—4,3 r/n; AMTB—31,5 ¢; npotpom-
6vHoBoe Bpems no Keuky — 103,5%; MHO —0,97.

AHanu3 Moum 0B6LMIA: LBET — CONIOMEHHO-XKENTbIN; NPOo3payHas;
peakums — cnabo kucnas (pH 6,0-6,5); yaenbHblii Bec — 1020; peakuus
Ha 6e/10K KonnuectseHHo — 0,82 r/n1; peakums Ha caxap Ka4eCTBEHHO —
OTpPULATENbHARA; PEaKLMA Ha BUAMPYBUH KauecTBEHHO — OTpULIATENb-
Hasn; peakuMa Ha aLeTOH KayecTBeHHO — OTPULATE/bHARA; IPUTPOLY-
Tbl — 5-6; neikounTbl — 8-12; KNETKM anuTenus — 5-7; baktepuanbHas
¢dnopa — ++ B none 3peHus.

[laHHble MHCTPYMEHTaNbHbIX UCCAEA0BaHUM

HedpoTpaHcnnaHTaTa

KncTo3Hble 06pa3oBaHMA B Pa3IMUHbIX CETMEHTAX MOYKM, B TOM
yucae HUXHem nontoce, Bbiasasatotca ¢ 2015 roga.

MarHuTHo-pe3oHaHcHas Tomorpadua (MPT) 2018 r.: KucTo3HOE
06pa30BaHMe TpaHCMaHTaTa C NJIOTHOM Kancynol B HUXKHEM nostoce
TpaHcnaaHTaTa 16x15 Mm, MHOXeCTBEHHbIE TOHKOCTEHHbIE KUCTbI A0
22 MM B pasHbix otgenax (puc. 1, 2).

Y3U (anpenb 2021 r.): B NpaBoit NoAB3AO0LWHON 06nacTv noyey-
HbIi TPAHMNAHTAHT pasmepom 117x52 mm. TonwMHa napeHXMMbl
12 MM, NOBBbIWEHHOW 3XOreHHOCTU. YalleyHo-N0XaHOYHas cucTema
(4N1C) He pacwmpeHa. B pekume LBETHOTO AynAEKCHOMO KapTUpoBa-
HuA (LK) KpOBOTOK aKTWBHbIM, PaBHOMEPHbIW, NPOCNEXKMBAETCA 40
Kancynbl. HAEKC pe3ncTeHTHOCTU B cermeHTapHbIx aptepuax 0,60.
VIHTpanapeHXMMaTo3HO B HUMKHEN TPeTU JIOLMPYETCA COMUAHO-KU-
CTO3HOEe 06pa3oBaHue, OKPYro GOpPMbI, pasmepom 28x28 Mm, He-
OAHOPOAHOMN CTPYKTYPbl, C POBHbIM, YETKUM KOHTYpOM. B pexume
LAK — c akTUBHbIM KpoBOTOKOM. Anddy3HO NOUMPYIOTCA KUCTbI OT
10x10 mm ao 20x20 mm.

MPT (anpenb 2021 r.): cnpaBa B NoAB3A0LWHOM 061aCTV — Noyey-
HbI TPAHCNAAHTAT, pasmepamu 121x69x54 mm. B napeHxMme — MHO-

Laboratory tests on admission

Hematology Tests:

Hemoglobin (Hgb) — 94 g/I

ESR-55 mm/h

WBC - 6.92x10°%/I

RBC —3.29x10%/I

Platelet count — 237x109/I

Hematocrit (Hct) —27%

Fibrinogen —4.3 g/I

Partial thromboplastin time, activated (aPTT)-31.5s
Quick's prothrombin time — 103.5%
International normalized ratio (INR) —0.97
Chemistry Tests:

Total protein — 56.4 g/|

Total bilirubin — 11.9 pmol/I

Direct bilirubin — 3.2 umol/I

Urea — 13.2 mmol/I

Creatinine — 560 umol/I

Alanine aminotransferase (ALT) — 4.9 units/|
Aspartate aminotransferase (AST)- 13.6 units/I
Glucose — 4.07 mmol/I

Sodium — 139 mmol/I

Chlorides — 101.2 mmol/I

Potassium — 5.1 mmol/I

Renal Function Test (RFT)

Glomerular filtration rate (GFR) — 11.9 ml/min/1.73 m?
Tubular reabsorption —90.1%

Urinalysis

Color — straw-yellow

Clarity/turbidity — transparent

Specific gravity — 1.020

pH 6.0-6.5

Protein — 0.82 g/I

Glucose — negative

Bilirubin — negative

Ketones — negative

Urine cytology:

5-6 RBC/HPF

8-12 WBCs/HPF

5-7-Epithelial cells /HPF

Bacteria — moderate (+2)/HPF

Post-transplant imaging studies

Since 2015, cystic lesions have been detected in various kid-
ney regions, including the lower pole.

Results of MRI performed in 2018: a cyst measured 16x15
mm in size with a dense capsule was observed in the lower pole

Puc. 1, 2 MPT opzaHos mano2o ma3sa (b6e3 KoHMpPacmuposaHUA): KUCMO3Hble 06pa308aHUA MPAHCNAAHMAMA NOYKU
Fig. 1, 2 Sagittal non-enhanced T1-weighted abdominopelvic MR images of the pelvic organs show cysts in the kidney transplant
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JKECTBEHHbIE KWUAKOCTHblE 06pa3oBaHNA C 0AHOPOAHLIM MP-CUrHa-
JIOM, YETKMMM KOHTYPaMu, pa3mepom Z10 22 MM, He HaKanauBatoLLme
KOHTPACTHOE BELLECTBO. B HUXHEM nontoce — conmaHoe 06pasoBaHme
C YETKMMM KOHypamK, oKpyrioi ¢opmbl pasmepamm 28x26x25 mm,
C KWCTO3HbIMM BKNIOYEHWUAMM, HEOAHOPOAHO HaKanAMBaloLLEe KOH-
TpacT. MNpunexalan KnetyaTka v Yaleykn He MHOUABTPUPOBAHDI.
BptolwHoi nnm Ta3oBoi N(MMazeHoNaTMn He BbIABNEHO, HATUBHbIE
MOYKM aTpoduYHbl, 6e3 JON0NHWUTENbHBIX 06pa3oBaHuii. Y/1C He pac-
WwmpeHa (puc. 3, 4).

JaHHble upyconoauyeckux u cneyugpudeckux

uccnedosaHuli (mpu nocmynaeHuu)

e EBV metogom MLP — nonoxuTenbHbIM

e CMV metogom MNLP — nonoKutenbHbIn

e Mycobacterium tuberculosis B moye metogom MUP — He

obHapyKeHo

e CA125-17,8 Ea/mn (Hopma)

e [loHop-cneunduyeckme aHTUTENa: MNONONKUTEbHbIE K |

Knaccy HLA

PeHmeeHxupypauyeckoe neyeHue (19.04.2021 2.)

BBuay BbipaxeHHOro pybLOBOro nepunpouecca BOKpYr Hed-
pOTpaHCNAaHTaTa, MHTEHCMBHOMO BHYTPUMOYEYHOTO KPOBOTOKAa (no
[aHHbIM yNbTPa3BYKOBOI JonnepocoHorpadmm), HedporeHHoN aHe-
MWW, C LE/IbI0 YMEHbLIEHUA MHTPAoNepaLMoHHON KPOBOMOTEPU U
PWCKa NOBPEXKAEHUA MarncTpasbHbIX COCYA0B TPAHCMAAHTaTa U Noa-
B3J0LIHOMO CErMEHTa, MPEBEHTUBHO, C NMPUMEHEHWEM CTaHAAPTHOTO
METOAQ WHTEPBEHLMOHHOM paguonorum (TpaHchemopanbHbiii ao-
CTyN, 3HA0BACKYNAPHBIN KaTETEpP, BOSIOKHA reMOCTaTUYECKOW TYOKM U
cnupany MMaHTypKO) BbINOSHEHA YPE3KOXKHaA aIMb0IM3aLmMsA apTepuit
TpaHcnAaHTaTa (puc. 5, 6).

OnepamusHoe neveHue (19.04.2021 2.)

Mocne AOCTUKEHNS CTOMKOM peayKLIMM KPOBOTOKA B NOYKE M Npo-
BeZleH1A aHecTe3no/I0rMYeckoro nocobus (nog obLueit KOMGUHUPOBaH-
HOW aHecTe3nei ¢ MMOpPeaKCaHTaMM U UCKYCCTBEHHOMN BEHTUNALMEN
Nérkmx) goctynom no Gibson B 3abpioLUMHHOE NPOCTPAHCTBO NpaBoi
NoAB3A0LWHOM 06/1acTV BbINOMHEHA IKCTPAKaNcyAspHas HedpoTpaHc-
NJIAHTIKTOMMA. PeHanbHble cocyapl NPy STOM IMTMPOBaHbI U Nepece-
YeHbl MaKCUMasbHO 6IM3KO K IMHKMM aHacToMo308B. Mocie anrvposa-
HUA MOYETOYHUK Pe3eLpPoBaH MaKCMMA/IbHO AMCTabHO (Y MOYEBOro
ny3bips). POCT onyxonu orpaHWYeH nNpeaenamu MoykM, OKpyKatoLime
TKaHU He M3MeHeHbl. HTpaonepaLmoHHas KposonoTteps — 10 mA.

MocneonepawunoHHbIi nepuos npotekan 6es ocnokHeHui. OT-
MeHeHa MMMYHOCYNpPeccMBHas Tepanus. 3amecTUTeIbHas NoYeyHan

of the graft, alongside multiple thin-walled cysts up to 22 mm in
various areas (see Fig. 1, 2).

Results of renal ultrasonography performed in April 2021:
The transplanted kidney of 117x52 mm in size lies in the iliac fos-
sa. The parenchyma thickness is 12 mm, with increased paren-
chymal echogenicity. There is no pelvicalyceal system (PCS) dilata-
tion. Doppler color flow mapping (CDM) shows increased uniform
blood flow that can be traced to the capsule. The renal arterial re-
sistive index (RI) is 0.60. In the lower third of the renal parenchy-
ma, there is a round heterogeneous solid mass lesion with cystic
components, measured 28x28 mm, with an even, clear contour.
Increased blood flow is observed in color flow mode, and diffuse
cysts ranging from 10x10 mm to 20x20 mm are present.

Results of MRI performed in April 2021: The transplanted
kidney of 121x69x54 mm in size lies in the iliac fossa. The pa-
renchyma contains multiple cystic lesions up to 22 mm in diam-
eter with clear contours and homogeneous signals. The cystic
lesions do not accumulate contrast agent. The lower pole has a
solid lesion with clear contours of round configuration measuring
28x26x25 mm, with cystic areas with heterogeneous contrast en-
hancement. There is no infiltration of adjacent tissue and calyces,
and no abdominal or pelvic lymphadenopathy is detected. The
native kidney is atrophic without additional abnormalities. There
is no pelvicalyceal dilatation (Fig. 3, 4).

Results of microbiological and selected laboratory tests on ad-
mission

e  EBV PCR - positive

e  CMV PCR - positive

e  Urine PCR-TB — negative

e CA125-17.8 units/ml (the reference range 0-35 units/

ml)

e Donor-Specific HLA Class-I and -II Antibodies: positive

for HLA class |

Image-guided surgical treatment carried out on 19.04.2021

Due to significant scarring around the kidney transplant,
increased blood flow within the kidney (as per Doppler ultraso-
nography results), and renal anemia, the decision was made to
perform percutaneous embolization of renal graft arteries pre-
ventively. The percutaneous embolization was done using in-
terventional radiology techniques such as transfemoral access,
endovascular catheter, absorbable gelatin sponge for achieving
hemostasis, and the Gianturco coil. This minimally invasive pro-
cedure was intended to reduce intraoperative blood loss and

Puc. 3, 4 MPT op2aHo8 Mas1020 Masa ¢ 8HYMpPUBEHHbIM KOHMpPacmu-
pPOBAHUEM: KUCMbI U 0Nyxoneeoe 06pa308aHUe HUMHe20 nosca
mpaHcnaaHmama ouamempom 28 Mm

Fig. 3, 4 Sagittal contrast-enhanced T1-weighted abdominopelvic MR
images of the pelvic organs shows cysts and a mass measured 28 mm
in diameter in the lower pole of the graft parenchyma

Puc. 5, 6 AH2uoapxumekmoHuKa HeghpompaHcnaaHmama 0o (A) u no-
cne (B) e2o ambonuszayuu

Fig. 5, 6 Percutaneous embolization of renal graft arteries. A —
angiography of renal graft arteries before embolization. B — after
embolization, renal graft arteries are partially excluded
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Tepanua MeToAoM MPOrPaMMHOI0 reMofuann3a Hadyata co BTOPbIX
CYTOK MOC/Ie TPAHCMNAHTIKTOMMU. MpoBoAMaack aHTUOaKTepWanb-
Has Tepanua — uedpenum/cynbbaktam. Mo 3a6PIOWNHHOMY ApeHaKy
OTMEYanoch CKyAHOe Cepo3Ho-remopparnyeckoe otaensemoe go 80
MJ1/cyT. Ha TpeTbM CyTKM ApeHasK yaanéH. Y3U-KoHTponb (Ha creayto-
LMe CYTKM NOC/e yAaNeHUs akTUBHOTO ApeHaKa): AOMOHUTENbHbBIX
06pa30oBaHMit B MPaBoOM 3aBPIOLLMHHOM NPOCTPAHCTBE HE BbISBAEHO.
[locneonepauyoHHan paHa 3amMBasa NepPBUYHbIM HaTAXKeHWeM. Bbl-
nucaHa B y40BNETBOPUTENIBHOM COCTOAHUM.

MakponpenapaT: UWEeMU3MPOBaHHbIA  HeppoTpaHCNAaHTaT
120x70x55 mm € OnyxoneBbiM y3/10M B HUKHEM MOJOCE A0 3 CM B
[MaMeTpe, B Kancy/e, C OKPYKaloLLyMU pybLLOBBIMM TKAHAMU. KUCTbI
B pa3Hbix 0TAeNax napeHxnmsl anameTtpom 0,5-2 cm.

Mamoaucmonoauyeckoe uccnedosaHue

Makpockonuuyeckoe onucaHue: 1-2 — onyxonb, 3-7 — NoOYKa,
8 — onyxonb pgononHutenbHo, 9 — YJ/IC. Mouka 11x6x5 cm ¢ onyxo-
IEBbIM Y3/10M AVAMETPOM 2 CM, KOHTYpbI y3/1a YETKME, pacnonoxe-
Hue cybrancynspHoe. Y/1C pacwmpeHa. TonwmHa napeHxnmbl NoYKM
ymeHblueHa ot 0,3 go 0,7 cm. Camsuctaa YJ1C rnagkas, Konm4ecTso
OKO/10-/10XaHOYHOM }KMPOBOM KNETYATKM NOBbILIEHO.

MwuKpocKkonuyeckoe onvcaHme: B MaTepurase TKaHb NMOYKM C Ha-
InYnem onyxonu B BUAE Y3/1a, COCTOALLErO U3 CONMAHO-Tpabekynap-
HbIX 1 KUCTO3HbIX 06Pa30BaHMI U3 CBET/IbIX, OMTUYECKM MYCTbIX KETOK
C OKPYI/IbIMM TMNEPXPOMHBIMU A4PAMMU, MECTaMWU MPOCMATPUBAEMbI-
MW AapbIWKamn. Betpeyatotca B onyxonu KposomsnuaHua. MNcesgo-
Kancyna BblpaXkeHa Xopowo. J/InmMo-BacKynsapHas WMHBasMA OTCYT-
CTBYET. B OKpy:KatoLLe napeHXMMe MOYKM CTPYKTYpa HapylleHa 3a
CYET cybTOTaNbHOIO TIOMEpPYNOCKAepo3a. BeTpeyatoTes eAnHUYHbIE
KNYy6OUKM runepTpodprpoBaHHOTO BUAA C NPU3HAKaMM pOKabHO-cer-
MEHTAPHOTO FOMEpPYNOCKNepo3a. YacTb KybouKoB yMeHblleHa B
pasmepax, Npu 3TOM Pe3KOo PacTAHyTa Kancyna Knybouka, B NpoceeTe
KoTopoit onpeaensetca cnabo 303nHodunbHOe BelecTBo. KaHanbLibl
aTPOPMUYHOrO BMAA CO CKOMNEHWUEM FMANMHOBBIX LMAMHAPOB B MPO-
ceete. MecTamMmn OTMEYaeTca «TUPeonan3aumMa NoYkmy. Berpeyatotca
KMCTO3Hble MOOCTH, BbICTIAHHbIE YNOLWEHHBIM anuTennem. B ctpo-
Me OpraHa MMeeTcs HePaBHOMEPHO BbIPAXKEHHbI BOCMAUTE/bHBIN
MHUNLTPAT. B cocyaax apTepuanbHoro Tvna onpeaenserca ambo-
M3mpyloLLee BeLLeCTBO. Yalleykn U NOXaHKK BbICTAHbI ypoTennem
00bI4HOrO BMAA, B NOACU3UCTOM C/I0€ UMEETCA MHPUABTPALMA UM-
doumMTamm, NNa3MaTUYECKMMM KNETKaMM OT caboii 40 yMmepeHHOM
cTeneHu. 10 Kpato pe3eKLMn MOYETOYHUK U COCYAbl MHTAKTHbI.

3aKNtoueHMe: CBET/IOK/IETOUHDbIN MOYEYHOKIETOUHbIN PaK NMOYKM
C AnameTpom y3na 2 cm, Grade 2, HEraTMBHbIV XMPYPruYecKuii Kpa.

Puc. 7 CeemsoknemoyYHeili PaK, OKPACKA 2eMAMOKCUAUHOM U 303U-
Hom, y8. x100

Fig. 7 Clear cell carcinoma. Compact nests and sheets of cells with clear
cytoplasm and distinct membrane, H&E stain, 100x magnification

minimize the risk of damage to the major arteries of the kidney
transplant and the iliac region. (Fig. 5, 6).

Surgical treatment carried out on 19.04.2021

After stabilizing renal transplant blood flow, under gener-
al combined anesthesia using muscle relaxants and mechanical
ventilation, the retroperitoneal space in the right iliac fossa was
accessed through a modified Gibson incision. Renal extracapsular
transplantectomy was performed, during which the renal vessels
were ligated and cut close to the anastomotic lines. The ureter
was resected as distally as possible, closest to the bladder. The
tumor was confined to the kidney, and surrounding tissues were
not involved. Intraoperative blood loss was minimal at 10 ml.

The postoperative period was uneventful. Immunosuppres-
sive therapy was stopped, and the patient was started on renal
replacement therapy through hemodialysis on the second day af-
ter the transplantectomy. Cefepime/sulbactam, as an enhanced
antimicrobial combination therapy, was administered. The retro-
peritoneal drainage tube drained minimal serous-hemorrhagic
discharge of up to 80 ml per day. The drainage tube was removed
on the third postoperative day. Ultrasonography performed post-
operatively on the fourth day did not reveal additional lesions in
the right retroperitoneal space. Postoperatively, wound healing
was uneventful; the patient recovered and was discharged satis-
factorily.

Surgical specimen: Hypoperfused kidney transplant of
120x70x55 mm in size with a localized solid tumor mass in the
lower pole measuring up to 3 cm in diameter. The tumor is en-
capsulated and surrounded by scar tissue. There are also cysts of
0.5-2 cm in size in various parts of the graft parenchyma.

Morphological examination

Gross examination: 1-2 — tumor, 3-7 — kidney, 8 — additional
tumor, 9 — PCS. The kidney transplant measured 11x6x5 cm with
a tumor mass of 2 cm in diameter. The tumor is well outlined in
the subcapsular location. Tumor limited to kidney. PCS dilatation
is observed. The kidney parenchymal thickness is reduced up to
0.3 to 0.7 cm. The mucosal surface of PCS is smooth. Increased
peripelvic fat is noted.

The histopathological examination: the obtained materi-
al includes kidney tissue with a nodular tumor containing nests
and microcystic areas of cells with clear cytoplasm and distinct
membrane with rounded hyperchromatic nuclei, sometimes vis-

Puc. 8 CsemsioknemoyHeili paK, OKPACKA 2eMAMOKCUUHOM U 303U-
Hom, y8. x200

Fig. 8 Clear cell carcinoma. Nests of abundant clear and vacuolated
cytoplasm with rounded hyperchromatic nuclei and inconspicuous to
conspicuous nucleoli. H&E stain, 200x magnification
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Puc. 9 Cknepo3 u euanuHo3 apmepull u apmepuos; 210MepynocKse-
pO3, «mupeoudu3ayua noyku», ambonusam e npocgeme apmepuu;
OKPpaCKa 2eMamMOKCUAUHOM U 303UHOM, y8. x100

Fig. 9 Atrophic tubules with luminal casts/thyroidization of the tubules,
sclerosis, and hyalinosis of arteries and arterioles; globally sclerosed
glomeruli, moderate chronic inflammatory infiltrates are seen in the
interstitium,; H&E stain, 100x magnification

Cy6TOTa/IbHbIN [NOMEPYNOCKNEPO3, KTUPEOUAN3ALMA MOYKMY, XPOHU-
ueckmit nuenoHedput. ICD-0O Code 8310/325. Kog no MKB: C64 (puc.
7-9).

OHKonornyeckuit AmarHo3: C64. Pak noyeyHoOro TpaHcnaaHTaTa
T, N,M,, ctagua |. 19.04.2021 — HedpOTpaHCNNAHTATIKTOMMA. KAMHN-
yeckas rpynna ll.

O6cnesnoBaHMe B pamKax OHKonoucka 2021-2023 rr.: npusHa-
KOB OMyXO0/IEBOrO POCTA B /IOXKE YAANEHHOW MOYKM, MHBIX OpraHax (no
AaHHbIM KT rpyaHoOM KNeTku, BpIolHOM MoNoCT M 3abpIOLLMHHOTO
npocTpaHcTBa, GUBPOKONOHOCKOMMUK, PUOPOracTPOCKONMUM, TPaHC-
BarMHanbHoro Y3 u ap.) He BbiaBneHo. OHKOMapKEPbI B Npesenax
ZLONYCTUMbIX 3HAUEHMWIA.

OBCYXOEHUE

Poct 3abonesaemoctu MMKP B nonynauumn 6oabHbIX C nepeca-
YKEHHbIMM TOYKaMK, OTCYTCTBME CMMMTOMOB WM Ha/sMuMe CTEPTOM
KNVHWKM, pAg npeapacnonaratolyx GakTopos, CO3Aa0LLMX YHUKAb-
HYl0 cpedy B MOYEYHOMN TKaHW, MOABEPIKEHHOW 3/10Ka4YeCTBEHHOMY
pOCTy, NOAYEPKMBAOT HEOBXOAMMOCTb «OHKOHACTOPOMXKEHHOCTU» U
PaccCMOTPEHUA OMTUMANbHOW TaKTUKM BEAEHUA 3TUX nauueHTos [1-
3, 5]. Knaccmueckan Tpuaga cumntomoB MKP, @ UMEHHO remaTypus,
60nb B uMBOTe U 6o/b B 6OKY, Habntogaemas noutn B 40% cnydyaes
OHKOMATO/NOTMM HAaTUBHbIX MOYEK, HE ABNAETCA ONpesenaAtoLyUM npu-
3Hakom MKP TpaHcnnaHTaTa. Onyxonesblil MPOLLECC YacTo NpoTeKaeT
6eccumnToMHO, U b y 11,4% 60MbHBIX MPU HANUYMK ONYXONU B
TpaHCNIaHTaTe OTMEYeHbl Caeaylolimne CUMNTOMbI: 60K B TpaHc-
NAQHTUPOBAHHOM MOYKe, MakporemaTtypus, notepa Beca 601bHOro U
runeptepmun [19].

Mpv aHanu3e Hawero c/iy4as OTMEYEHO Caeaylollee: y nauu-
€HTKW OTCYTCTBOBA/IM KaKMe-TMbO CUMMTOMbI OHKOMATONOTMM; U3
KaHLLepPOreHHbIX PUCKOB, MpeApacnonaraloWmx K TkaHecneumduye-
CKUM U3meHeHuAM [7, 20], y naLmeHTK1 MMeNn MecTo apTepuanbHan
runepTeHsus, aanTenbHas (bonee 10 net) UMMyHoCynpeccuBHas Te-
panus, peuuauBUpYOWMIA NMenoHedpUT TPaHCMAAHTATa, Haauuune
KWUCT TPAHCNNAHTUPOBAHHOW MOYKM, MHOULMPOBAHUE OHKOTEHHBIMU
BMpPYCaMM B NO3HEM MOCTTPAHCNIAHTALMOHHOM Nepuose, HapacTa-
HWe YPEeMUYECKOTO CUHAPOMA. NHTEepBaN MeXay MOMEHTOM TpaHC-
MAHTaLMU U AUATHOCTUKOW OMyXO/n (MpY OTCYTCTBUM Ha NpOTsXe-
HUK noyTn 15 neT onyxoneBoro NpoLecca y POACTBEHHOMO AOHOPA)

ible nucleoli. Areas of hemorrhage in the tumor are noted. The
tumor pseudocapsule is well seen. There is no lymphovascular
invasion. The architecture of the surrounding parenchyma is dis-
rupted due to extensive glomerulosclerosis. Focal segmental glo-
merulosclerosis with glomerular hypertrophy in places is observed.
Some glomeruli are shrunken, widening Bowman's space contain-
ing pale eosinophilic material. Atrophic tubules with luminal casts/
thyroidization of the tubules are noted. Some tubules are cystically
dilated and lined by flattened epithelium. There is diffuse and fo-
cal inflammatory stromal infiltrate. Embolic material is observed in
the lumen of arterial vessels. The calyces and pelvis are lined with
normal urothelium, and there is a weak to moderate infiltration of
lymphocytes and plasma cells in the submucosal layer. Along the
resection margins, the ureter and vessels are not involved.

Primary histologic diagnosis: Histologic type: clear cell renal
cell carcinoma (ccRCC). Tumor size: 2 cm in diameter. Histologic
grade: grade 2 (WHO/ISUP nuclear grade). Tumor focality: unifo-
cal. The macroscopic extent of the tumor: the tumor is limited to
the kidney. Sarcomatous features: Not identified. Tumor necrosis:
Not identified. Microscopic tumor extension: Tumor limited to
the kidney. Margins: uninvolved by invasive carcinoma. Lympho-
vascular invasion: not identified. The ICD code: C64, the ICD-O-3
morphology code: 8310/325.

Secondary histologic diagnosis: Chronic pyelonephritis, sub-
total glomerulosclerosis, and areas of thyroidization of the renal
tissue.

Clinical diagnosis: Renal transplant cancer (ICD10 C64). TNM
Pathologic staging: stage | (T, N)M,). 04/19/2021 - renal trans-
plantectomy. Clinical group IIl.

Examination as part of oncological screening from 2021 to
2023 showed no signs of tumor growth in the area where the
kidney was removed or in any other organs, as per CT scans of
the chest, abdominal cavity, and retroperitoneal space, as well as
colonoscopy, gastroscopy, transvaginal UC, etc. Tumor markers
are within normal range.

DiscusSION

The rising incidence of RCC in kidney transplant patients,
coupled with asymptomatic disease or unusual clinical presenta-
tion, as well as several contributing factors that create a distinct
environment in the transplanted kidney tissue, emphasize the
importance of staying watchful and considering the best possible
management approaches for these patients [1-3, 5]. The clas-
sic triad of RCC symptoms - hematuria and abdominal and flank
pain, observed in nearly 40% of cases in native kidneys, is not a
defining feature of RCC in transplanted kidneys. The tumor pro-
cess is often asymptomatic, and only 11.4% of patients with a tu-
mor in the transplant experience symptoms such as pain in the
transplanted kidney, gross hematuria, weight loss, and fever [19].

In our analysis, the patient did not exhibit any symptoms
of cancer. However, the patient had various predisposing factors
impacting tissue-predisposition to cancer [7, 20], including arte-
rial hypertension, long-term (over ten years) immunosuppressive
therapy, recurrent pyelonephritis of the transplant, presence of
cysts in the transplanted kidney, infection with oncogenic viruses
in the late post-transplant period, and an exacerbation of uremia.
The time interval between the transplantation and diagnosis of the
tumor, with no tumor process in the related donor for almost 15
years, suggests de novo cancer development in the graft. Consid-
ering the diffuse cystic changes in the transplanted kidney in the
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YKa3bIBaeT Ha pak de novo, pa3BUBLUMICA B TpAHCMAAHTaTe. YUUTbIBAA
andoysHoe KnctoobpasosBaHue B HedpOTPaHCNAAHTATE B OTAANEH-
Hble CPOKM MOCTTPAHCNIAHTALMOHHOTO Nepnosa, PasBuTHe paka, BO3-
MOXXHO, NPOU30LLN0 Ha GOHE KMCTO3HOO NepepoKaeHUA NoYeyYHoM
TKaHW.

Y nauMeHTOB C MMMYHOCYMpeccuelr pafuKanbHas HeppaKTo-
MUA CYMTAETCA leYeHMeM NepBOM JIMHUM U3-33 BO3MONKHOCTU Obl-
cTporo nporpeccuposanuna MKP. B 3aBMCcMMOCTM OT OnbiTa XMpypra,
KOHCTUTYLMWN NaUMEHTa, NOKaAM3aLMmM ONyXoau W APYTvX MPUYMH,
BMELLATENIbCTBO MOXKET ObliTb BbINOJHEHO JIANAPOCKOMUYECKUM UK
OTKpbITbIM crocobamm [16, 21]. OpraHoCOXpaHAIOLWMe onepaumum y
PTMN npu pake no4yeyHblX asn0TPaHCNAaHTATOB BCE 6osnee pacnpo-
CTPAHAOTCA, OAHAKO CUMTAIOTCA PUCKOBAHHBIMU M B pAAe LEHTPOB
NPOBOAATCA HEYACToO M3-33 HEOGAAronpUATHOM «OMepaLyOoHHONW cpe-
[bl» — CNOXHOCTM OMepaTMBHOIO BMeLLaTeNbCTBa M3-33 PUCKa Mac-
CMBHOI KpOBOMOTEepU, BBMAY NPOBAEMHOCTM AOCTYNa A1 KOHTPONA
K MOLB3AOLHbIM M NOYEYHBIM COCYAAM B PYOLLOBOW TKaHW [7] 1 pu-
CKaMM peLmnanBa (MEeCTHOrO M CUCTEMHOTO). TEXHUYECKas CIOKHOCTb
BbIZLENIEHMA MOYEYHDBIX COCYAO0B ANA BbIKNOYEHUA TPAHCMNAHTaTa U3
KPOBOTOKA COMPAXEHO € 60/bLIMM PUCKOM NOBPENKAEHUA MOYEUHbIX
¥ NOAB3A0LLIHbIX COCYA,0B, MOYETOUHMKA, T.K. OHW HAXOAATCA B €IMHOM
NJOTHOM KOHIJIOMepaTe TKaHel B BOPOTax TPaHCMAAHTUPOBAHHOW
NoYkK. TaKKe, MO MHEHWIO HEKOTOPbIX aBTOPOB, HE BCErAa MOXHO
ObITb YBEPEHHbIM B MOJIHOM YAANEHWUWN OMyxoneBow TKaHU. COMHW-
TeNbHaA PafiMKanbHOCTb, M3-3a BO3MOMHOIO NMPOPAcTaHUA MCceBao-
Kancy/ibl OMyxo/ibto, M NpopacTaHue 3a eé npeaenbl C NoCaeAy oMM
JIOKa/IbHbIM PeLAMBUPOBAHMEM B MOPAXKEHHON MOYKe, NPUBOAAT K
FPO3HbIM OC/IONKHEHWAM U YXYALIEeHUo NporHosa. Mostomy B onTu-
MW3MPOBAHHbIX YC/0BUAX, KOTZla a/IbTEPHATUBHbIE (KOHCEPBATUBHbIE)
METOAbI NIEYEHNA UCYEPNAHbl UAN HE MPUMEHMMBI, SKCTUPMALMOH-
Hble onepaLuu, Ha cTagmax npesblwatowmx T1la, pagom aBTopos, BU-
£Atca Hambonee 6e3onacHbIMK, € 6GAATONPUATHBIMM LONTOCPOYHBIMM
pesynbTaTamu 6e3peLmnanBHOMO TEYEHWA U BbIXKMBaHUA [22].

3HauuTeIbHbIX PUCKOB, CBA3AHHBIX C aHECTE3WEN U XMpyprude-
CKMM BMeLLaTeNbCTBOM, YYMTbIBAA BO3PACT, COMATUUECKMIA CTATYC U
npegnonaraemyto MpefonepaLyoHHyl0  PEHTreHIHA0BACKYNAPHYIO
MaHUNYNALMIO, B Hallem cydyae He bbino. MyHKUMOHHY goonepa-
LIMOHHYI0 Broncuio, BBUAY BO3MOXKHOTO PUCKA AMCCEMMUHALMM Ony-
XONeBbIX KNETOK M MAaHWPYemoi pafuKanbHOW onepauuun, Mbl He
CTanu BbINOAHATL. C yY4ETOM M3MEHEHHOM aHAaTOMMK, CIOKHOCTU Npu
BblZleNIeHWUN COCYA0B B PYOLIOBOM TKaHM, YaCTOrO OTCYTCTBUA AaHHbIX
06 0COBEHHOCTAX aHACTOMO30B, KOJIMYECTBA U KYK/IAAKU» COCYLOB,
BEPOATHOCTU MHTPAOMNepaLLMOHHOTO KPOBOTeUYEHNS (33 CYET KX Tpas-
MaTU3aLyK), @ TaKKe XMPYPruYecKoro OnbiTa, B HaLLeW KAWHUKE Mbl
He paccMaTpuBaeM BapWaHTbl JlanapocKonuyeckoi namn poboT-accu-
CTUPOBAHHOMN HedPOTPAHCNNAHTATIKTOMUM, TPAAULMOHHO Npeano-
YUTan OTKPbITbIA BHEOPIOLIMHHDBIN JOCTYM.

OTHOCWTENbHAA COXPAHHOCTb BOAOBbLIAENTENBHON GYHKLMM
NOYKM M Masblil pa3mep onyxonu T1la B Halem cnyyae He ABAANNCH
aprymMeHToM Ana nposefeHua HedpoHcbeperatoLlein TaKTUKK ne-
YyeHua paka nouku [17, 23]. K ToMy e pe3eKums HUKHEro noatoca
Npw BbINONHEHWUWU OPraHOCOXPaHALLElN onepaLym, YpesaTta OnacHo-
CTbIO HapyLUeHUA KPOBOCHADXeHWA NuenoypeTepasbHOro cermeHTa
MOYETOYHMKA C PAa3BUTUEM HEKPO3a MOYETOYHMKA TPAHCMIAHTaTa 1
06pa3oBaHMEM MOYEBOTO 3aTEKA C PUCKOM Pa3BUTUA MOCAEAYIOLLMX
MHOEKLIMOHHbIX OCNIOXKHEHWI U cencuca.

B Hawen cuTyaumu dakTMyecKkas notepa a3oTBbIAEIUTENbHO
byHKUMM (CKD — 12 M1/MUH), KaKk cneacTsme nporpeccum Hedpockne-
po3a TPaHCNaHTaTa, Y)Ke ABNANACL NOKa3aHMeM A/1a Havana B 6au-
Xanwwe 1-3 mecaua neveHns METOAOM NPOrPaMMHOIO reMoauanmn3a
M PacCMOTPEHMA MOKa3aHUI K BO3MOXKHOWM TPAHCMIAHTaTIKTOMUK (C
LLe/Ibto NMOMHOM OTMEHbl UMMYHOCYMPECCUBHOW Tepanuu ANA CHUXe-
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long-term post-transplant period, the cancer may have developed
against the background of cystic degeneration of the renal tissue.

In patients with immunosuppression, radical nephrectomy
is considered the first-line treatment due to the risk of rapid pro-
gression of RCC. The surgical approach, whether laparoscopic or
open surgery, is based on the surgeon's expertise, the patient's
general health condition, the location of the tumor, and other rel-
evant factors [16, 21]. The practice of performing nephron-spar-
ing surgery on renal allograft cancer is becoming more prevalent.
However, these procedures are viewed as high-risk and are not
frequently performed in some centers due to the challenging sur-
gical conditions, including the complexity of surgical procedures
with the risk of massive intraoperative blood loss, difficult access
to the iliac and renal vessels in scar tissue [7] and the risk of lo-
cal and systemic relapse. Exposing the renal hilum to dissect the
renal vessels to exclude the graft from the bloodstream poses a
technical challenge. It is associated with a high risk of damaging
renal, iliac vessels, and ureters because they are embedded in a
conglomerate of dense scar tissue at the hilum of the transplant-
ed kidney. Moreover, as some authors suggest, it is not always
possible to ensure the complete removal of the tumor. Doubtful
radicality, possibly due to the possible invasion of the pseudocap-
sule, and tumor spread beyond its boundaries with subsequent
local recurrence in the affected kidney lead to severe complica-
tions and worsening prognosis. Extirpative surgeries at stages
beyond T1a are considered the safest when they are performed
after appropriate preoperative assessment and patient optimiza-
tion, especially when conservative treatment options have been
exhausted. This approach has shown favorable long-term results
regarding relapse-free outcomes and survival [22].

In our case, we determined that the patient's age, general
health status, and the planned preoperative image-guided en-
dovascular intervention did not pose significant risks associated
with anesthesia and surgery. We decided not to perform a pre-
operative biopsy due to the potential risk of tumor cell dissemi-
nation and proceed to the planned radical surgery. Given signif-
icant technical challenges, such as altered anatomy, anticipated
difficulty in exposing vessels in scar tissue, and insufficient data
on anastomosis variants, number of renal vessels in kidney graft
and their vascular arrangement as well as the risk of intraopera-
tive bleeding due to surgical trauma, in our clinic, we prioritize an
open extraperitoneal approach over laparoscopic or robot-assist-
ed real transplantectomy.

In our case, the kidney's excreting function was relatively
preserved, and the small size of the T1la tumor did not support
performing nephron-sparing surgery for treating kidney cancer
[17, 23]. Additionally, we recognized the risk of disrupting the
blood supply to the pelviureteric junction area, the risk of necro-
sis of the graft ureter, and the development of urine leaks with
organ-sparing surgery.

The current decrease in kidney function (GFR — 12 ml/min/1.73 m?)
due to advanced graft nephrosclerosis indicated starting hemo-
dialysis treatment within the next 1-3 months. Furthermore, it
may be advisable to consider radical removal of the transplant
to discontinue immunosuppressive therapy and minimize the
risk of infectious complications, particularly in the background of
malignancy. Therefore, considering the patient's choice to have
the graft removed, the interdisciplinary team decided to conduct
radical surgery.

The preoperative image-guided endovascular intervention
helped analyze the kidney graft angioarchitecture, embolize its
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HUA PUCKA UHOEKLMOHHbIX OCNOMKHEHWI, HANMYMA OHKOMATONOMMK).
Mo3ToMy MEKANUCLMNAMHAPHBIM KOHCUIMYMOM, YYUTbIBAA B TOM YMC-
Jle HaCTPOM NALMEHTKM Ha yAaeHUe TPaHCMIaHTaTa, MPUHATO peLue-
HWe 0 pafMKasbHOW onepaLmu.

MpoBeseHWe NpeaonepauyoHHON PEHTIEHXMPYPTUYECKON Ma-
HUMYAALMM NO3BONWUIO MONYYUTb NPEACTaBNeHne 06 aHTMOapXUTEK-
TOHUMKE TPaHCNNaHTaTa, SM60M3NPOBaAThL ero apTepun, obecneynsas
«BeCcKPOBHbBIN» JOCTYN K 3aMypPOBaHHOM B PyOLLOBOM TKaHM MOYeYHOM
HOKKE W PafiMKasbHO (IKCTPAKaNCyNAPHO) YAIMTb MOPAXKEHHbIN op-
raH C OMyXo/bto, NOAFOTOBUTL 3aBPIOLIMHHOE NOKE U NOAB3AOLLHbIE
cocyapl Ha NepcrnekTUBy 4aa nocnegytowei nepecagku [24].

MaKCMManbHO PacrnpoCTPaHEHHBIM TUCTONIOTMYECKUM TMOATH-
nom MKP sBnseTCA CBETIOKNETOUHbBIN ero BapuaHT [14]. ITOT ke Tmn
onyxonu 6bln BbIABNIEH HA NAaTOrMCTONONOMMYECKOM UCCNEL0BaHNUM U
B HawweMm c/yyae. MMCToNoryeckoe M3MeHeHUs NoYeYHON TKaHWU BHe
OMNyX0NM COOTBETCTBOBA/IM TAaKOBbIM NPU TEPMUHA/IbHOM CTaanK 3a-
60/1€BaHMIN MOYEK, YTO MOATBEPHKAANO HEDPONOTUYECKUIA AMArHO3.
Kak 1 60o/1bwmMHCTBE cO06LLEHNI 06 yaaNeHWM Onyxonei TpaHcnIaH-
TaTa MOYKM Ha paHHel cTaguu [17, 25], B NpeacTaBNEHHOM Cay4ae,
npv TWaTeNbHbIX NOCieayoLWMX 06CNefoBaHMAX, MeTacTa3os, Heo-
MN13a3MK B OKPYKAIOLLMX TKAHAX U LPYTUX OPraHax He BbifBNEHO.

3AKNIOYEHUE

BO3HMKHOBEHWE 3/10KaYECTBEHHbIX OMYXO/Nel ABNAETCA OAHUM
13 U3BECTHbIX MO34HUX OC/IOXKHEHWUM TPAHCMAAHTALMM OpraHoB. bosib-
LUMHCTBO 3/10Ka4ECTBEHHbIX HOBOOOPA30BaHWIA TPAHCMIAHTaTa MOYKM
NpoTeKaeT 6ecCMMNTOMHO M AMArHOCTUPYETCA C/ly4aliHO BO Bpems
BM3Yanu3aLmm, NPOBOAMMOM B LLENSIX CKPUHUHTA WM MO APYTUM K-
HUYECKMM NPUUUHAM.

M3-3a peKOCTM NATONOrUM, BO3MOXKHOIO NO3AHEr0 BblABAEHUA
N JKU3HEYTPOMKAIOLLMX OCNIOKHEHUI OHKOMIOrMYeCcKoro 3abosieBaHus
Y UMMYHOCYMNPECCUPOBAHHbIX MaLMEHTOB HEOOXOAMMO NPUAEPHKM-
BaTbCA PEKOMEHA0BAHHOW CTpaTerMu AMarHOCTUKM OHKOMAaTONOMMM,
B YAaCTHOCTU exerogHoro Y3WM TpaHcnnaHTaTa M HAaTMBHbIX MOYEK Ha
MPOTAKEHUN BCEM XKM3HW NaumeHTa. Mpu NOA03PEHNMM Ha 3/10KaYe-
CTBeHHOEe HOBOObpa3oBaHue mynbtucnupanbHas KT u MPT (npwv Bos-
MOXXHOCTM, C KOHTPACTHbIM YCUAEHUEM), NO3BOAAIOT JlyyLle BbIABUTb
MKP, onpesennTb ero pacnpocTpaHEHHOCTb M BO3MOMXHble MeTacTa-
3bl. YNbTPa3ByKoOBOe UCCNefoBaHME BHYTPMNOYEYHOTO KPOBOTOKA B
[OYNAEKCHOM PEXUME U, MPY HEOBXOAMMOCTH, aHrMorpadms no3sons-
0T OLLEHUTb KPOBOCHABXKEHME HEMOPAKEHHOW YacTM TPaHCNNaHTaTa
MOYKM M BbIBPATb ONTUMA/IbHbIN METOZ, IEYEHNS.

MpuBeagHHOE KNMHUYECKOe Hab/toAeHNe NALMEHTKM C MoYey-
HOKNETOYHbIM PaKOM TpaHCMAAHTaTa AEMOHCTPUPYET BEPOATHOCTb
«de novo» pasBUTMA paka B OTAANEHHOM MOCTTPAHCMIAHTALYOHHOM
nepvoe, a TakKe BO3MOMHOCTU AUArHOCTUKM U PafUKaNbHOTO Xu-
PYPruyecKoro neyeHmsa ¢ NPUMeHeHVeM COBPEMEHHBIX PEeHTreHXu-
PYPrUYecKmnx TEXHONOTUM.

arteries, provide "bloodless" access to the hilum embedded in a
conglomerate of dense scar tissue of the transplanted kidney, and
perform intracapsular allograft nephrectomy with the tumor. This
technique also allowed the preparation of the retroperitoneal
pocket and iliac vessels for subsequent transplantation [24].

Clear renal cell carcinoma (ccRCC) is RCC's most common
histological subtype [14]. In our case, this histological subtype
was identified during morphological examination. Pathomorpho-
logical changes in the renal tissue outside the tumor correspond-
ed to those in end-stage renal disease, confirming the secondary
diagnosis. Upon thorough follow-up examinations, no signs of
metastases or invasion in the surrounding tissues were found.
These results align with the majority of reports on the success-
ful removal of kidney transplant tumors in their early stages. [17,
25].

CONCLUSION

Malignant tumors are a known late complication of organ
transplantation. Most renal transplant malignancies are asymp-
tomatic and are diagnosed incidentally during imaging for other
clinical reasons.

Due to the rarity of this condition, late detection, and
life-threatening complications of cancer in immunosuppressed
patients, it is essential to adhere to the recommended manage-
ment guidelines. This includes follow-up imaging, e.g., annual
ultrasound assessment of the transplanted and native kidneys
throughout the rest of the patient's life. If a malignant tumor is
suspected, multislice CT and MRI (preferably with contrast en-
hancement) can more accurately identify RCC and determine its
extent and potential metastases. Ultrasound examination of in-
trarenal blood flow in duplex mode and, if necessary, angiogra-
phy allows for assessing the blood supply to the unaffected part
of the kidney transplant and selecting the optimal treatment
method.

The clinical case reports a patient who developed renal cell
carcinoma in the kidney allograft. The case underscores the pos-
sibility of cancer developing de novo in the long-term post-trans-
plantation period. Furthermore, it highlights the potential for
modern image-guided surgical techniques to diagnose and com-
prehensively treat this condition.
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KANMHNYECKOE HABAXOAEHUME CASE REPORT
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MHOTI'ODTAITHOE AEYEHUE TETPA ABI ®AAA0: OT ITAAAMATUBHBIX
BMEIIIATEABCTB A0 TMBPMAHOI'O BU®YPKAIIMIOHHOI'O Y-CTEHTUPOBAHUSI
AETOYHOWM APTEPUI U1 PAAVIKA AbHOVI KOPPEKILINI
(KAMMHUYECKUN CAYYAN)

d.M. AAAABAEBY, K.B. ITETPOCAH"?, A.J. KMM?, A.A. COGO/EB!, E.B. TOKAPEBA!, E.3. TOAYXOBA*>

1 Oraeaenne pentrenoxnpypritaeckinx METOAOB ICCACAOBAHIIS 1 ASUEHIIS CePAIIA I COCYAO0B, HAIMOHaABHEI MEAMITMHCKILIT HCCACAOBATE ABCKILIT IIEHTP cep-
AeuHo-cocyaucroit xupyprun um. A.H. Baxkyaesa, Mocksa, Poccuiickas Pegepanst

2 Ka(])eApa peHreHBHAOBaCKyA}IPHLIX MeTOAOB AMAaTrHOCTUKU U A€UYEeHI I, MHCTI/ITyT ITOATOTOBKIM KaApOB BBICITIETT KBaAI/I(I)I/[KaLU/[I/I u HpO(‘l)ECCI/IOHaALHOFO 06pa—
3oBanus, Mocksa, Poccuiickas ®eaeparist

3 Ortaea KapAUOXMPYPIUM HOBOPOXKAEHHBIX U JeTell MAajeH4eckoro Bo3dpacrta, HaljmonaapHbIil MeAMIIMHCKIUI CCA@A0BaTeABCKIUIL IIEHTP CepAedHO-COCYyAN-
croit xupypruu um. A.H. bakyaesa, Mocksa, Poccuiickas ®egeparms

4 HamnmonaapHbIl MeAUIIMHCKII UCCAeA0BaTeAbCKII IIeHTP cepAeuHo-cocyauctoi xupyprun um. A.H. Bakyaesa, Mocksa, Poccuiickas Pegeparus

5 Kadreapa kapanoaorii, GpyHKIIMOHAABHOI U yABTPa3BYKOBOI AMATHOCTHKIL C KyPCOM A@TCKOI KapAMoA0TH, VIHCTUTYT HOATOTOBKY KaAPOB BBICIITENT KBaAM-
Juxanun n npodeccronaabHoro odpasosanust, Mocksa, Poccuiickas Peaepanms

MNepBuYHan paavKanbHas Koppekuusa TeTpagbl ®anno (TP) AnseTca ONTUMaNbHBIM BapPUAHTOM XMPYPTUYECKOrO SIeYEHUs, OLHAKO NPU HEKOTOPBIX
COCTOSIHUAX, B YaCTHOCTM MPW COMYTCTBYHIOLLLEIN IKCTPAKaPAMAbHOM NaTONOTMK, TUMONIA3nUM CUCTEMbI BETBeH IérouHoit aptepum (/1A), jaHHoe Bme-
LIATeNbCTBO ABAETCA HEBO3MONKHbBIM. OBCTPYKLMA M/Man runonnasua J1A ABASIOTCA O4HUM M3 GaKTOPOB PUCKA MPU NEPBUYHOM PagMKaIbHON Kop-
PEeKLMM [aHHOTO BPOXAEHHOO MOPOKa cepAua. B MUpoBOI NpaKTUKe CyLecTBYeT pas, METOA0B NasiIMaTUBHOIO NOAX0Aa A/1A pocTa NEéroyHo-apTe-
pUanbHOro AepeBa C BO3MOXKHOCTbIO NMPOBEAEHNA fanbHelLel paguKanbHON KoppeKLmn. OfHAKO Kak e 6biTb, KOrga NanavaTvBHble NOAXOAb! He
[Lal0T LOMKHOTO pe3y/ibTaTa? B aTol CBA3M Mbl NPEACTaBASEM KAMHUYECKUIA CyYal yCneLwHoro ruépuaHoro noaxoaa — 6udypKauyoHHoro Y-cTeHTH-
POBaHMWA NErOYHOW apTEPUM U PaAMKaNbHOW KoppeKLun TO.

Kniouesble cnoBa: mempada ®anso, paduKkasnbHAs KOPPeKyuUs, eemeu 1E204HOU apmepuu, 2unonaa3us, cmeHmuposaHue eemeeli né2o04Hol apme-
puu, bugypKayuoHHoe Y-cmeHmuposaHue, KauHu4eckuli cayyad.

Ansa yntuposaHua: [asabaes ®M, MetpocaH KB, Kum AU, Cobones AA, Tokapesa EB, fonyxosa E3. MHorostanHoe neyeHue tetpasbl Panno: ot nannua-
TUBHbIX BMELLATE/IbCTB A0 rTMBPUAHOr0 6UdyPKALMOHHOMO Y-CTEHTMPOBAHMA NETOYHON apTEPUM U PAAMKANbHOM KOPPEKLMM (KAMHUYECKMIA cayyait). BecmHUK
AsuueHHbl. 2024;26(2):346-54. https://doi.org/10.25005/2074-0581-2024-26-2-346-354

MULTI-STAGE TREATMENT OF TETRALOGY OF FALLOT: FROM PALLIATIVE
INTERVENTIONS TO HYBRID Y-STENTING OF THE PULMONARY ARTERY
BIFURCATION STENOSIS AND RADICAL CORRECTION (CLINICAL CASE)

EM. DADABAEV!, K.V. PETROSYAN'?, A.I. KIM?, A.A. SOBOLEV?, E.V. TOKAREVA!, E.Z. GOLUKHOVA*?

1 Department of X-ray Surgical Methods of Research and Treatment of the Heart and Blood Vessels, A.N. Bakulev National Medical Research Center for
Cardiovascular Surgery, Moscow, Russian Federation

2 Department of X-ray Endovascular Methods of Diagnosis and Treatment, Institute of Higher Qualification Personnel Training and Professional Education,
Moscow, Russian Federation

3 Department of Cardiac Surgery of Newborns and Infants, A.N. Bakulev National Medical Research Center for Cardiovascular Surgery, Moscow, Russian
Federation

4 AN. Bakulev National Medical Research Center for Cardiovascular Surgery, Moscow, Russian Federation

5Department of Cardiology, Functional and Ultrasound Diagnostics with a Course in Pediatric Cardiology, Institute for Higher Qualification Personnel Training
and Professional Education, Moscow, Russian Federation

Primary radical correction of tetralogy of Fallot (ToF) is an optimal surgical option; however, in some conditions, in particular with concomitant extracardiac
pathology and hypoplasia of the pulmonary artery (PA) branches, this intervention is not possible. Obstruction and/or hypoplasia of the PA is one of the
risk factors for primary radical correction of this congenital heart defect (CHD). In world practice, there are several methods of palliative approach for PA
growth with the possibility of further radical correction. However, in some cases, palliative approaches do not give the desired result. In this regard, we
present a clinical case of a successful hybrid bifurcation Y-stenting of the PA and radical correction of ToF.

Keywords: Tetralogy of Fallot, radical correction, branches of the pulmonary artery, hypoplasia, stenting of the branches of the pulmonary artery,
bifurcation Y-stenting, clinical case.

For citation: Dadabaev FM, Petrosyan KV, Kim Al, Sobolev AA, Tokareva EV, Golukhova EZ. Mnogoetapnoe lechenie tetrady Fallo: ot palliativnykh vmeshatel'stv
do gibridnogo bifurkatsionnogo Y-stentirovaniya lyogochnoy arterii i radikal'noy korrektsii (klinicheskiy sluchay) [Multi-stage treatment of tetralogy of Fallot: From
palliative interventions to hybrid Y-stenting of the pulmonary artery bifurcation stenosis and radical correction (clinical case)]. Vestnik Avitsenny [Avicenna Bulletin].
2024;26(2):346-54. https://doi.org/10.25005/2074-0581-2024-26-2-346-354
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BBEOEHUE

Yactota BcTpeyaemoctvt TP cpeam Bcex BPOMKAEHHbBIX MOPOKOB
cepaua (BIC) coctasnset 7-10%. Cpeayn NOPOKOB, TPEBYHOLLMX XMpPYp-
TMYECKOro IeYeHNA B paHHEM AETCKOM Bo3pacTe, Ha gonto TO npu-
xoguTea 15%. CpeHAA NPOLOMKUTENBHOCTD XM3HU NaLmeHTos ¢ TP
cocTtasnsaeT 12-13 feT v 3aBUCKT OT cTeneHu cteHo3a JIA [1].

MepBuyHaa pasuKanbHaa Koppekuua TP AenaeTca onTMMarb-
HbIM BapMaHTOM XMPYPrUYECKOTO JIeYEHWs, OAHAKO NPKU HEKOTOPbIX
COCTOSIHUAX, B YAaCTHOCTM MPU COMYTCTBYIOLLEN IKCTPAKapAUanbHOM
naTonorMmn, MMNonaasMmn cuctembl Betset J1A, faHHOe BMeLLaTenb-
CTBO AB/AETCA HEBO3MOXHbIM [2].

O6CTpyKUmMA u/uau runonnasus JIA ABAAIOTCA OAHUM U3 daK-
TOPOB PUCKa NpY NepBUYHOW PafiMKanbHOW Koppekuun Td. YactoTa
BCTPEYaEeMOCTM faHHOW naTonormum cpeam scex BIC coctasnset 2-3%
[3]. B Takux cnyyasx AnA BbINOSHEHWA B MOC/AEAYIOWEM pPaavKab-
HOW KOpPEKLIMM NOPOKa NepBbIM 3TarNom NPOoBOAATCA NaNNUATUBHbIE
BMeLLaTeNbCTBa, LeNbld KOTOPbIX ABAAETCA YBEAUYEHUE NEFOYHOrOo
KpOBOTOKa. K meTogam nepsnyHOM NanavaTUBHOW NOMOLLY OTHOCAT-
CA: HA/NIOXeHME Pa3/IMYHbIX TUMOB MEXKCUCTEMHbIX aHAaCTOMO30B, B
YaCTHOCTM MOAKIKUYNYHO-NEFOYHOrO aHacTomosa no baanok-Tayceur
(BT); peKOHCTPYKLMA NyTeit OTTOKA M3 NpPaBoro enyaodka (PMOMK)
6e3 nnacTMKM aedeKTa MeKenymouKoBoi neperopogku (AMMKM);
CTEHTMPOBaHME BbIBOAHOTO OTAE/1a NPABOro xenyaodka (BOMXK) nam
OTKPBITOTO apTepuanbHoro npotoka (OAN) [4].

O nepsom LwyHTe BT 6bI10 cooblyeHo ewwé B 1944 roay, 3a no-
cnegHvie 70 net 3Ta npoleaypa pa3BuBasach Mo mepe pa3paboTku
HOBbIX MaTEpPUaNoB v MO Celi AeHb OCTAETCA 31eMEeHTOM NannaTmus-
HOrO /JIeYeHMA HOBOPOXKAEHHbIX CO cnoxHbimmn BIC. MNMocneactena
HECOCTOATENbHOCTM LWYHTa MOTYT BbiTb $aTasbHbIMKU, NPU ITOM Je-
Ta/NIbHOCTb BapbupyeT B AnanasoHe 3-15% 1 octaérea yapyyatoLue Bbl-
COKOMI farKe B COBPEMEHHYHo 3noxy [5].

Rana JS et al (2002) B peTpoCneKTMBHOM UCCNEA0BaHNUM CO06-
LWWAN O BbiNosHeHUM 70 onepauuin No HanoxeHuto wyHTa BT y 63
nauMeHToB 3a 8-neTHuit nepuoa. B otganéHHom nepuoge y 49 na-
LIMEHTOB, HaXOAMBLUMXCA NOZA, A/UTENbHbIM HabatoAeHNEM, KNMHMKA
XPOHUYECKOMN CepAeyHON HeJ0CTaTOUHOCTH pa3Buaack B 6% cnydyaes,
a HecocToATeNIbHOCTb LWyHTa BT 6bina 3apeructpupoBaHa B 14% Ha-
61t0aeHuiA. JleTanbHOCTb 3adUKCMpPOBaHa B 33% C/ydasnx, U3 KOTOPbIX
y 6 nauueHToB bbi1a KOMOPOMAHAA NATONOMUA 0 HANOKEHWA LYHTA
BT. ABTOpamu bbIA1 cienaH BbIBOA, YTO WYHT BT ABAAETCA OTHOCUTENb-
Ho 6e30nacHo 1 3GHEKTUBHON NaNMATUBHON NPOLLEAYPON Y NaLm-
€HTOB, KOTOPbIM HEBO3MOXKHO BbINO/IHUTL PAZIMKa/bHYIO KOPPEKLMIO
To [6].

OCHOBHbIMW OCNIOXHEHUAMM, BO3HWKAIOWMMM NOCIE Hanoxe-
HWA NOAKNOUMYHO-NETOYHbBIX AHACTOMO30B, ABNAKOTCA CYXKEHWUA U OK-
K/t03UM KaK CaMUX LIYHTOB, TaK M aHAaCTOMO3MPYIOLLMX apTepuid (noa-
K/IHOUMYHbIX, N€royHbIxX) [2]. Mo AaHHbIM AneksHa Bl ¢ coast. (2017), B
55,4% cnyyaes nocne MaHUNynaumii Ha BeTBAX JIA BO3HUKAIOT CyKe-
HUWA, TpebytoLwme KoppeKumn [7].

B coBpemeHHy10 anoxy ocoboe MecTo 3aHUMAtOT IHA0BACKYAP-
Hble BMeLlaTenbcTsa [8)]. Tak, Quandt D et al (2017) 8 cBomMx paboTax
npoBenu CpaBHEHWE MoKasaTeneil 3a601€BaeMOCTH, CMEPTHOCTU U
4aCTOTbl MOBTOPHbIX BMELLATENbCTB, A TaKXkKe CTeneHb PocTa v CUMMe-
TPUYHOCTb pa3BuUTUA BeTBe JIA nocne cteHTUpoBaHma BOMK n mogu-
dvumposaHHoro WyHTa BT An18 NanaMaTUBHOIO 1e4eHMA y NaLueHToB
¢ Td. B rpynne aHacTomo3a z-score nokasatenu ans npasoi /1A (N/1A)
YAyYLWKUAKCh € Meauansl -2,41 no -1,13, a ana nesont JIA (NNA) — ¢
megmaHbl -1,89 1o -0,32. B rpynne cteHTMpoBaHua BOMMXK z-score ana
MNA ysennunnca c megmanbl -2,28 no -0,72, a pna 1A — ¢ meanaHbl
-2,08 £0 -0,05. ABTOpamu 661 caenaHbl BbIBOAbI, YTO Npu TO cTEHTH-
posaHue BOIMK cnocobeTyeT nyywemy pocTty BeTeen JIA u sasnsercs

BACKGROUND

The incidence of ToF among all congenital heart diseases is
7-10%. Among the defects requiring surgical treatment in early
childhood, ToF accounts for 15%. The average life expectancy of
patients with ToF is 12-13 years and depends on the degree of PA
stenosis [1].

Primary radical correction of ToF is the optimal surgical
treatment option; however, in some conditions, in particular with
concomitant extracardiac pathology and hypoplasia of the PA
branches, this intervention becomes impossible [2].

Obstruction and/or hypoplasia of the PA is one of the risk
factors for primary radical correction of ToF. The incidence of this
pathology among all CHDs is 2-3% [3]. In such cases, to subse-
quently perform a radical correction of the defect, the first stage
will be palliative interventions, the purpose of which is to increase
pulmonary blood flow. Methods of primary palliative care include
the application of various types of intersystemic anastomoses, in
particular the subclavian-pulmonary anastomosis according to
Blalock-Taussig (BT); reconstruction of the right ventricular out-
flow tract (RVOT) without plastic surgery of the ventricular septal
defect (VSD); stenting of the RVOT or patent ductus arteriosus
(PDA) [4].

The first BT shunt was reported in 1944; over the past 70
years, this procedure has evolved with the development of new
materials and remains an element of the palliative treatment of
newborns with complex CHDs. The consequences of shunt failure
can be fatal, with mortality ranging from 3 to 15% and remaining
depressingly high even in the modern era [5].

In a retrospective study, Rana JS et al (2002) reported 70 BT
shunt operations in 63 patients over eight years. In 49 patients
under long-term observation, chronic heart failure developed in
6% of cases, and BT shunt failure was recorded in 14% of cases.
Mortality was recorded in 33% of cases, of which six patients had
comorbid pathology before the application of the BT shunt. The
authors concluded that the BT shunt is a relatively safe and effec-
tive palliative procedure in patients who cannot undergo radical
correction of ToF [6].

The main complications that arise after creating subclavi-
an-pulmonary anastomoses are narrowing and occluding the
shunts and the anastomosing arteries (subclavian and pulmonary
ones) [2]. According to Alekyan BG et al (2017), in 55.4% of cases,
narrowings occur that require correction after manipulations on
the PA branches [7].

In the modern era, endovascular interventions occupy a
special place [8]. Thus, Quandt D et al (2017) compared morbid-
ity, mortality, and re-intervention rates, as well as the degree of
growth and symmetry of development of the PA branches after
RVOT stenting and a modified BT shunt for palliative treatment in
patients with ToF. In the anastomosis group, z-scores for the right
PA (RPA) improved from a median of -2.41 to -1.13, and for the
left PA (LPA), from a median of -1.89 to -0.32. In the RVOT stent-
ing group, the z-score for the RPA increased from a median of
-2.28 t0 -0.72, and for the LPA — from a median of -2.08 to -0.05.
The authors concluded that in the case of ToF, RVOT stenting pro-
motes better growth of PA branches and is an effective palliative
treatment method compared to BT shunt [9, 10].

However, such methods do not always lead to a sufficient
increase in pulmonary blood flow, making radical correction im-
possible. In such cases, it is technically possible to perform rad-
ical correction of ToF with simultaneous hybrid stenting of one
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3 dEKTUBHBIM NaNAMATUBHBIM METOLOM IeYEHUA MO CpaBHeHwMto ¢ BT
wyHToM [9, 10].

OfiHaKo He Bcerga Takue MeToAbl MPUBOAAT K AOCTaTOYHOMY
YBE/IMYEHUIO NETOYHOTO KPOBOTOKA, YTO, B CBOK O4Yepesb, Aenaer
BbINONHEHWE PALMKANbHOW KOPPEKLMU HEBO3MONKHBIM. B Takux
CNy4anx TEXHUYECKM BO3MOMKHO BbINOHEHWE pasnKanibHOW KOppeK-
umMn TO c OLHOMOMEHTHbIM TMBPUAHBIM CTEHTUPOBAHUEM OLHOW
nnu asyx setsei JIA. [laHHbIN KNAMHUYECKUIA CyYait u ByaeT onucaH
B CTaTbe.

OnucaHue KNUHUYECKOTO cayyas

Pogutenu pebéHka ganm MHGOPMUPOBAHHOE COracue Ha ny-
6/7IMKaLMI0 NONYYEHHDBIX PE3yNbTaToB.

MaumeHTka A. B Bo3pacTe 21 mecaua bblna rocnuMtanMsMpoBaHa
B HauyoHanbHbIA MeAULMHCKMUIA UCCNe0BATENbCKUIA LIEHTP CEpAeY-
HO-cocyauncTo xupyprum um. A.H. bakynesa ¢ xkanobamu (co cnoB ma-
Tepu) Ha OAbILLKY, LIMAaHO3 NPU YMEPEHHOW Harpy3Ke 1 oTcTaBaHue B
pa3BuTUK. M3 aHamHe3a U3BECTHO, YTO BONbHasA NepeHecia pag nan-
NIMATUBHBIX BMELLATeNbCTB Mo nosogy To.

Tak, B Bo3pacte 3 mecaALeB 601bHasA bblia rocnUTaM3MpoBaHa
B CTALMOHAp B KpalHe TAXEIOM COCTOAHUM C HACbILLEHUEM Kamnu-
NAPHON KpoBu Kncnopodom 80%, B CBA3M C YeM BblN0 BbIMONHEHO
Ha/I0XKEHME NOAKNOUMYHO-NETOYHOTO aHAaCTOMO3a c/iesa no BT. Og-
HaKo B MEpBblE CYTKM OTMEYANOCh YXYALIEHUE COCTOAHMUSA, CHUXKE-
HWE HaCbILWEHWNA KanWUANAPHOW KPOBW Kucaopogom ao 60%. Bbino
MPUHATO peLleHne 0 NPOBEAEHWUMN IKCTPEHHOM aHrMoKapavorpadum
(AKT), no pesynbTaTam KOTOPOIi BbIABAEHA TMMOGYHKLMA paHee Ha-
NIOXKEHHOro aHacToMo3a. MpUHMMasn BO BHUMAHME Hannuue nogKaa-
naHHoro cteHo3a /1A, 6b1710 NPUHATO peLLleHUe O BbINMOAHEHUW Man-
NIMATUBHOMO 3HZOBACKY/IAPHOTO BMELLATEIbCTBA — CTEHTUPOBAHMA
BOMMMX (puc.1).

[Janee, B TeueHue 15 mecaues, 60/1bHOM 6bl1a NPOBEAEHA ABYX-
KpaTHasa PMOMK. JaHHoe pelweHmne 6bi10 06YCIOBNEHO CHUKEHNEM
HaCbILLEHUA KanWANAPHOM KPoBW Kucnopogom (85%), HepocTaTtou-
HbIM Pa3BUTUEM CUCTEMbI NEFOYHO-aPTEPUA/IBHOMO JepeBa U yme-
PEHHOM rMnonnasveit NeBoro Keayaodka (/1XK).

B TeyeHue 6 MecaLEeB, CO CNIOB MaMbl, COCTORHME pebEHKa ocTa-
BaJI0Cb TAKENbIM, 6€3 NONOKNUTENBHOW AVHAMMUKM.

Ha MoMeHT rocnutanusaumm y 601bHOM 0TMeYanach BbipaXKeH-
Has apTepuanbHas TMMNOKCEMUSA — HACbILLEHWE KanWANAPHOM Kposu
Kucnopoaom 86%, YCC 130 ya/muH, aptepuanbHoe gasneHue —90/50

or two branches of the PA. This clinical case is described in this
paper.

Description of a clinical case

The child's parents gave informed consent to the publication
of the results obtained.

Patient A, a girl aged 21 months, was hospitalized at the A.N.
Bakulev National Medical Research Center for Cardiovascular Sur-
gery with complaints (according to the mother) of shortness of
breath, cyanosis with moderate exertion, and developmental de-
lay. From the anamnesis, it is known that the patient underwent
several palliative interventions for ToF.

Thus, at the age of 3 months, the patient was hospitalized
in severe condition with a capillary blood oxygen saturation of
80%; therefore, a left BT subclavian-pulmonary anastomosis was
performed. However, on the first day, her condition deteriorat-
ed, with a decrease in capillary blood oxygen saturation to 60%. It
was decided to perform emergency angiocardiography (ACG), the
results of which revealed hypofunction of the previously formed
anastomosis. Considering the subvalvular stenosis of the PA in
the patient, a decision was made to perform palliative endovas-
cular intervention (RVOT stenting) (Fig. 1).

Then, within 15 months, the patient underwent double
RVOT reconstruction. This decision was due to a decrease in cap-
illary blood oxygen saturation (85%), insufficient development of
the PA system and moderate hypoplasia of the left ventricle (LV).

For six months, according to the mother, the child’s condi-
tion remained severe, without any positive dynamics.

At the time of hospitalization, the patient has severe arte-
rial hypoxemia with capillary blood oxygen saturation of 86%,
heart rate of 130 beats/min, and blood pressure of 90/50 mm Hg.
During hospitalization, the patient undergoes a comprehensive
examination, including an ACG. The results of echocardiography:
LV ejection fraction — 69.8%, LV end-diastolic diameter — 2.9 cm,
systolic pressure gradient (SPG) at the ostium of the RPA and LPA
is 61 mm Hg and 85 mm Hg respectively.

ACG reveals combined stenosis of the PA, hypoplasia of the
pulmonary trunk and left PA, ostial narrowing of the PA branches,
PDA, and extensive aortopulmonary collaterals. The Nakata and
McGoon indices are 1.04 and 285.23, respectively. SPG on RPA
and LPA is 52 mm Hg and 68 mm Hg, respectively.

Puc. 1 AKI 8 08yx npoekuusix. A, B—ycmeesoe cyxceHue nesoli /1A, omcymcmeue KoHMpacmuposaHUs NOOK/OYUYHO-1E204YHO20 GHACMOMO3A.

G, D —umnnaHmauusa u packpeimue cmeHma 8 BOMK u cmeone JIA

Fig. 1 ACG in two projections. A, B—ostial narrowing of the left PA, lack of contrast enhancement of the subclavian-pulmonary anastomosis; C, D
— implantation and deployment of a stent in the RVOT and the pulmonary trunk
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MM Hg. B nepuog rocnutanmsaumm 60/bHOM NPOBEAEHO KOMMJIEKC-
Hoe obcnepoBaHue, BrAtoYas AKI uccnepoBaHue. Mo pesynbTaTam
axokapamorpadum (IxoKr): dppakums sbibpoca /1K — 69,8%, KoHeu-
HO-AnacTonunyeckunii pasmep (KAP) /K — 2,9 cm, rpagueHT cuctonu-
yeckoro aasnenHus (FCA) B yctoax M1A v /I/1A coctasun 61 mm Hg 1 85
MM Hg cooTBETCTBEHHO.

Mpw AKT BbifBAEHBI KOMOUHMPOBAHHBIM CTEHO3 J1A, r1nonnasus
cTBona u nesoit J1A, yctbeBble cyxeHus BeTseit JIA, OAl, 6onbwme
aopTo-NéroyHble Konnatepanu (BAJIKA). UHaekcbl Nakata n McGoon
coctasunn 1,04 n 285,23 cootsetctBeHHO. ICA Ha NNTA M INA =52 mm
Hg n 68 mm Hg cooTBeTCTBEHHO.

YyutbiBasa runonnasuio JIA n coxpaHaloLwmeca NpusHaku cep-
[eYHON HegOCTaTOYHOCTH, pedpaKTepHbIE K NPOBOAMMON Tepanuu 1
npeaWwecTBYOWMM ONepaTUBHLIM BMELLIATENbCTBAM, HAMKU MPUHATO
pelleHne O BbINONHEHUU rMbpuaHoro 6udypKaLMOHHOrO Y-CTeHTU-
poBaHuA BeTBel JIA B COYETaHUM C PafMKasbHOM KoppeKuvel TP 8
YCNOBMAX UCKYCCTBEHHOTO KPOBOOBOPALLEHMA.

B ycnoBuax KapaMOXMPYPruyeckon onepauuoHHOW Ha pabo-
TaloWwmm cepaue B obnactn beccocyanctoit 3oHbl BOMK HanoxeH
KMCETHDbIM OB, U BbINMOHEHA MYyHKLUMA CTeHKM MK ¢ ycTaHOBKOM WH-
Tpoabtocepa 10 Fr. Mpwu aHrmvorpadum 13 BOMK BrU3yannsmposaHbl:
runonnasua cteona J1A, cteHosbl ycTbeB M/1A u JI1A. B auctanbHbiv
OTAeN HWKHenoneBoi nesoi JIA NPoBeAEH U YCTAHOBNEH KECTKUM
nposoaHuK Amplatz Super Stiff (Boston Scientific, USA), no nposogHu-
Ky npoBeaéH 6annoHHbii Katetep Z-Med 8,0x20,0 mm (NuMed Inc.,
USA), v BbINosHeHa NpeannaTaumsa yctba esoi JIA Npu HarHeTaHum
ZaBneHus B bannoHHom Katetepe 10 atmocdep. danee nepudepu-
YECKUIA CTEHT C rMbpuaHbiM ausaiiHom aueek AndraStent (Andramed,
Germany) A/IMHON 26 MM MOHTUMPOBAH Ha Nepudepuyecknii 6anioH-
HbI KaTeTep Z-Med 10,0x30,0 mm (NuMed Inc., USA). MoHTMpOBaH-
HbI/ CTEHT NO3MLMOHMPOBAH M UMNIAHTUPOBAH B yCTbe NeBol J1A ¢
BbIXxoZoM B cTBoA J1A nog, gasneHvem 10 atmocdep. BbinonHeHa KOH-
TponbHaa AKI n3 cteona J1IA — nonHoe npuneraHue creHTa. [anee ye-
pes3 AYeliKy paHee MMNAAHTUPOBAHHOIO CTEHTA KECTKUIA NPOBOLHMK
npoBeaEH 1 ycTaHoBNeH B anctanbHom oTaene MJ1A. Mocne npeaga-
pUTENbHOM AMNaTaLmm AYEliKM CTEHTA B KOHTpasaTepanbHOM BETBY,
BbINO/IHEHA MMMMAHTALMA CTEHTA C MMOPUAHLIM AM3aiHOM AYeeK
AndraStent (Andramed, Germany) anutoli 21 mm B yctbe MJ1A. Mpu
KOHTPONIbHOM aHrnorpadum us cteona JIA — ontmanbHoe nonoxe-
Hue cTeHTOB B BeTBAX JIA, CTEHTbI PAcKPbITbl MONHOCTbIO, MPU3HAKOB
[ANCCEKLUM M MUTPALMK CTEHTOB HeT. [laHHOe CTeHTMPOBaHWe NPOBO-
ZMN0Cb MO TeXHUKe Y-CTeHTUPOBaHMe (puc. 2).

[anee BbINOJHEH XMPYPIUYECKMIA 3Tan rMOPULHOIO BMeLLaTe b-
CTBa — pagMKanbHasa Koppekuua TO Ha poHe MCKYCCTBEHHOTO KPOBOO-
6patueHus. Mpu NonbITKe CBeAEHUA rPyAMHBI OTMEYanach Aenpeccus
cermenTa ST B I, Ill, aVF 2o 2 MM 6e3 CHUXKEHUA apTepHUanibHOro Aas-
nenua (AL 90/55 mm Hg). MpuHATO pewweHne 06 OTCPOUEHHOM YLIK-

D

Taking into account the hypoplasia of the PA and persistent
signs of heart failure, refractory to the therapy and previous
surgical interventions, we decide to perform hybrid bifurcation
Y-stenting of the PA branches in combination with on-pump radi-
cal correction of ToF.

In a cardiac surgical operating room, a purse-string suture
is placed on the beating heart in the RVOT avascular zone, and
a puncture of the RV wall is performed with the installation of a
10 Fr introducer. Angiography from the RVOT visualizes hypopla-
sia of the pulmonary trunk, stenosis of the ostia of the RPA and
LPA. An Amplatz Super Stiff guidewire (Boston Scientific, USA)
is passed and installed, a Z-Med 8.0x20.0 mm balloon catheter
(NuMed Inc., USA) is passed along the guidewire, and predilation
of the LPA ostium was performed with balloon catheter pressure
increased to 10 atmospheres. Next, a 26 mm long AndraStent
(Andramed, Germany) peripheral stent with a hybrid cell design
is mounted on a peripheral Z-Med 10.0x30.0 mm balloon cath-
eter (NuMed Inc., USA). The mounted stent is positioned and
implanted at the ostium of the LPA with exit into the pulmonary
trunk under a pressure of 10 atmospheres. A control ACG per-
formed from the pulmonary trunk shows a complete adhesion
of the stent. Next, a rigid guidewire is passed through the cell of
the previously implanted stent and installed in the distal section
of the RPA. After preliminary deployment of the stent cell in the
contralateral branch, a 21 mm long AndraStent (Andramed, Ger-
many) stent with a hybrid cell design is implanted at the RLA os-
tium. Control angiography from the pulmonary trunk shows the
optimal position of the stents in the PA branches, the stents are
fully deployed, there are no signs of dissection or migration of the
stents. This stenting is performed using the Y-stenting technique
(Fig. 2).

Next, the surgical stage of a hybrid intervention is per-
formed, which is a radical on-pump correction of ToF. When we
attempted to perform the sternum closure, there was a ST seg-
ment depression in Il, Ill, and aVF leads up to 2 mm without a
blood pressure drop (BP 90/55 mm Hg). A decision was made to
perform delayed sternum closure with the skin defect closed with
a xenopericardium patch. On the 2" day, delayed sternum clo-
sure was performed. Duration of mechanical ventilation was 72
hours. The patient was transferred to the specialized unit on the
4t day.

At discharge (day 12), the patient’s condition is satisfactory
and stable. BP on the right arm is 92/58 mm Hg, and the heart
rate is 115 beats/min. During the control echocardiography, re-
sidual SPG is noted on the stent in the RPA — 23 mm Hg, and in
the LPA—29 mm Hg.
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Puc. 2 A — cmpenkamu yKasaHsl cyxeHus ycmees [1/1A u JI/1A. B —cmpenkol ykazaH 6annoH 8 /I/IA. C— no3uyuoHuposaHue cmeHma 8 J1/1A.

D — cmpenkol ykazaH packpsimelli cmeHm 8 JI/1A. E—cmpesnkol yka3aH 6annoH e [1/1A. F — nosuyuoHuposaHue cmeHma 8 [1/1A. G — cmpesnkol
yKa3aH Hedopackpeimelili yyacmok cmeHma 8 [1/1A. H — 6annoHHaa nocmounamayua NpoKCUManeHo20 y4acmea cmeHma. | — 8usyanusupyemcs
nosHoe npuse2aHue UMnNAGHMUpPyemMbix CMeHmos

Fig. 2 A —arrows indicate narrowings of the RPA and LPA ostia. B —the arrow indicates the balloon in the LPA. C — positioning of the stent in the
LPA. D —the arrow indicates the deployed stent in the LPA. E —the arrow indicates the balloon in the RPA. F — positioning of the stent in the RPA. G
—the arrow indicates the underdeployed part of the stent in the RPA. H— balloon postdilatation of the proximal portion of the stent. | — complete
adhesion of the implanted stents is visualized

B
D
F
BaHWW rPyAMHbI C 3amelLeHrem aedeKTa KOXKM 3annaTon U3 KCeHo-
nepvkapaa. Ha 2-e cyTku 6b110 BbINONHEHO OTCPOYEHHOE YLWMBaHKeE DISCUSSION
rpyauHbl. AantensHoctb MBJ1 coctaBuna 72 yaca. bonbHas nepeseje-
Ha B NpoduIbHOE OTAENEeHMNE Ha 4-€ CYTKM. In world practice today, RVOT stenting is widely used as the

Ha momeHT BbInuckK (12-e cyTku) cocTosHMe yaoBneTBoputenb-  first stage of surgical correction of conotruncal defects in patients
Hoe, cTabunbHoe. Afl Ha npaBoii pyke — 92/58 mm Hg, YCC—115ya/  with contraindications to primary radical correction of CHDs. Still,
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MUH. Mpu KOHTPObHOW IXOKI 0oTMeYaeTca Hannume octatouHoro MC/,
Ha cteHTe B [1/1A — 23 mm Hg, Ha cTeHTe B JI/TA —29 mm Hg.

OBCYXXEHUE

B MMPOBOI NPaKTUKE Ha CErOAHAWHUMN AeHb WMPOKO Npume-
HAeTcA cTeHTMpoBaHMe BOIMK, Kak nepBbiit 3Tan XuMpypruyeckomn
KOpPEeKLMN NMOPOKOB KOHOTPYHKYCa Y MaLMeHTOB C NPOTUBOMOKa-
3aHUAMM K NEpPBUYHON pafMKanbHOM Koppekuuu BIC, ogHako B
Hallem LieHTpe Mbl NPUAEPKMBAEMCA KNACCUYECKON NMHUM Nanau-
aTMBHOW nomowwm npu TP — HanoxeHua wyHTa no BT. Ho AaHHbIN
MeTOZ, B HalleM KIMHWUYECKOM C/ly4ae He NoKasan cBot adderTus-
HocTb. CKopee BCero 370 6bl10 CBA3AHO C reHeTUYECKUMM HapyLue-
HUAMM B BUAE CKNOHHOCTU K TpoMb006pa3oBaHuio. OCHOBbIBAACH
Ha MMPOBOM OfbITe, Mbl BbIMOMHUAN SHA0BACKYNAPHOE BMeLLaTeNb-
CTBO — CTeHTUpoBaHue BOMM. [aHHbIli MeTOA, B HacTosALLEe BpeEMA
paccmaTpuBaeTca Kak onepauua nepBoi AMHWM y NaLMeHToB ¢ 06-
CTPYKTUBHbIMM nopaxeHnamu BOMK Beaywmmm MMpPOBbLIMU LieH-
Tpamu Mo cpaBHeHuto ¢ WwyHTom BT [11].

B Halem KAMHUYECKOM C/ly4ae BbIMONHEHa UMMNNAHTALLMA CTeH-
Ta B cybonTMManbHOM NO3ULMM C HEMNOMHbIM 3aXBaTOM MOAKNaNaH-
HOro KOMMOHEHTA, YTO, B CBOKO OYepesb, He MPUBENO K YBENNYEHUIO
NEro4yHo-apTepuanbHOro MHAeKca. MpoBeas MHOXECTBO MeXANCLN-
N/IMHAPHBIX KOHCUAMYMOB, HaMU BblI0 NPUHATO peLLeHue o npose-
nexHumn PMNOMK. OgHaKo M AaHHbIA METOA He Aan NONOMKUTENbHbIX
pesynbTaToB. YUnTbIBasA, YTO HU XMPYPrudecKkme, HU 3HA0BACKYAAPHbIE
MaN/MaTUBHbIE BMELLATENIbCTBA HE NPUBEN K MONOXKUTENbHbIM pe-
3yNbTaTam, Hamu 6bI1I0 NPUHATO PeLleHne O PACCMOTPEeHUN TMbpua-
HOro noaxoga.

[MBpuaHaA XuMpyprua — 3TO CleytowWwan CTyneHb 3BOMOLMK,
no3BONAKOLLAA HE TONIbKO 0becneunTb JOCTYN A8 SHA0BACKYAAPHBIX
WHCTPYMEHTOB, HO 1 OZLHOMOMEHTHO BbINONHWUTbL BMELLATENbCTBO, Ha-
npaBNeHHOe Ha YCTPaHeHUe APYruX BHYTPUCEPAEYHbIX MOPOKOB.

CreHo3 BeTBel JIA ABNsieTCA AOBO/ILHO YacToi npobaemoit npu
cnoxHbix BMC. DHAoBacKynspHble MeToAbl nedyeHus (6annoHHas
aHIMON/IAcTUKa M CTEHTUPOBAHWE BeTBel JIA) B HACTOALLMIA MOMEHT
MOKa3an TeXHNYECKYIO 3GPEKTUBHOCTb, COMOCTAaBUMYIO C OTKPbITOM
QHMMOMIACTUKOM, NpU 3TOM NO3BONAIT U3bexatb UK, ctepHoToMUM
WU PECTEPHOTOMMMU U, @ TaKXKe MeHee NPOAOIKUTENbHBI N0 Bpeme-
HK [12].

OfHaKo MHOMMM MauuMeHTam, Mo-npexHemy, Tpebyetca one-
paTMBHOE BMELLATeNbCTBO, BBMAY MOPdONOrMM cTeHo3a, BO3pacTta
1 BECAa Ha MOMEHT onepaLuu, ConyTcTBytoLwei obcTpyKummn BOMK,
3aTpyZHAOLWEN npoBeseHVe [LOCTaBAAIOWEd CUCTEMbl K CTEHO3M-
poBaHHOMY cermeHTy JIA. B TaKMx Cay4asax OonTMMasbHbIM ABAAETCA
rMBpUAHbINA NOAX0A, NPEUMYLLECTBOM KOTOPOTO ABAAETCA MMN/IAHTa-

in our center, we adhere to the classic line of palliative care for
ToF which is a BT shunt. However, this method was not effective
in our clinical case. Most likely, this was due to genetic disorders
in the form of a tendency to form blood clots. Based on inter-
national experience, we performed endovascular intervention
— RVOT stenting. This method is currently considered a first-line
operation in patients with obstructive lesions of the RVOT by the
world's leading centers compared to the BT shunt [11].

In our clinical case, a stent was implanted in a suboptimal
position with incomplete capture of the subvalvular component,
which, in turn, did not lead to an increase in the PA index. After
holding many interdisciplinary consultations, we decided to con-
duct RVOT reconstruction. However, this method did not give any
effect. Considering that neither surgical nor endovascular pallia-
tive interventions led to positive results, we decided to consider
a hybrid approach.

Hybrid surgery is the next step in evolution, allowing not
only to provide access for endovascular instruments but simul-
taneously to perform an intervention aimed at eliminating other
intracardiac defects.

Stenosis of the PA branches is a rather common problem in
complex CHDs. Endovascular treatment methods (balloon angio-
plasty and PA branches stenting) have now shown technical effec-
tiveness comparable to open angioplasty. While avoiding bypass,
sternotomy, or resternotomy, they are also less time-consuming
[12].

However, many patients still require surgical intervention
due to the morphology of the stenosis, the age and weight of
the patient at the time of surgery, and concomitant RVOT ob-
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LmMA cTeHTa 6onblIero pasmepa y ManoBeCHbIX MALMEHTOB, a TaKkKe
OflHOMOMEHTHasA KoppeKLma cnoxHoro BIC.

MwunraHckmuin  ueHTp BMC npogsemoHcTpupoBan 20-n1eTHuWi
onbiTc 1994 no 2013 rr. rbpuaHOI YCTaHOBKM CTEHTOB B JIA. 81 CTEHT
6bln ycTaHOBNEH 68 nauueHTam. Y GONbLUMHCTBA NauueHToB (84%)
MMNJIaHTaLUMA CTEHTOB Bblna BbIMOJIHEHA KaK YacTb OTKPbITOM Ore-
paumu. MmnnaHTauma cTeHToB bblna ycnelwHon B 99% cnydaes, y 1
naupeHTa Npou3oLwén pa3pbis JIA AucTasbHee MMNAAHTALLMK CTEHTa,
4TO NOTPebOBaANO HEMEANEHHOIO YAANEHUS CTEHTA U OTKPbITOM aH-
rMonnacTku. Mpu KOHTPosbHOM IXOKI OCTaTOUHbIV pe3nayanbHbIi
CTEHO3 NIErKON CTeneHn MUAWN OTCYTCTBME OBCTPYKLMM OTMEYanuch B
92% cnyyaes [13].

Ha Haw B3rs4, MHTEpeC AaHHOMO KAMHWYECKoro cnydvas oby-
CNOB/IEH TeM, YTO paHee NPoBeAEHHbIE NANNATUBHbIE BMELLATENb-
CTBa —HanoxeHue WyHTta no bT, creHTMposaHue BOMXK n aByxKkpaTHan
PMOMXK — He npuBenu K 3HaYMMOMY POCTYy NEroYHO-apTepuanbHoOro
nHaekca. Takum 06pa3om, yunTbIBas TAXKENOe KAMHUYeCKoe coCcToA-
HUWe W pAg, OrpaHNYeHUIA, Kak S3HA0BACKYIAPHOW, TaK U XMPYPruyecKom
KOppeKLMK, BbiNIo peLleHo BbINoAHWUTL rMbpuaHoe buddypKaumoH-
Hoe Y-cTeHTMpoBaHwWe JIA B COYETaHUM C PafiMKanbHOW KoppeKLuuen
T®. Mo NpUyMHE HaMuMA TMMONAA3MKU CTBOMA M OBCTPYKLMM BETBEN
NEroyHo-apTepuanbHOro Jepesa HeobxoauMmo Obio  BbINOAHUTDL
cteHTMpoBsanue MJ1IA u JI1A ¢ BoneyeHnem cteona JIA. [oatomy
HaMU 1 6bI1I0 NPUHATO peLeHne O NPoBeaeHUN rMbpuaHoro Y-cTeH-
TUPOBAHWSA. B 3TOM CBA3M, Hal BbIGOP Nan Ha CTEHTbI C rMbpUAHON
Avenkon — AndraStent.

3AKNIOYEHUE

B HacTosiee Bpema npoBeseHUe Koppekuun TO asasetcs fo-
BOJIbHO M3Y4YEHHbIM METOLOM W 0Ka3an CBOE npenmyLLectso. OgHa-
KO B A@HHOM K/NMHWUYECKOM C/1y4ae Mbl NPOAEMOHCTPUPOBANN HE3-
GbEKTUBHOCTL paHee NMPOBEAEHHbIX MaNAMATUBHbIX BMELLATENLCTB,
W, Ha Haw B3MAL, NPUMEHEHHbIV TMOPUAHBIN NOAXOA ABUACA yCreL-
HbIM ¥ 3O EKTUBHBIM BMELLATENbCTBOM.

struction, which complicates passing the delivery system to the
stenotic segment of the PA. In such cases, a hybrid approach is
optimal, the advantage of which is the implantation of a larger
stent in low-weight patients and the simultaneous correction of
complex CHD.

The Michigan CHD Center demonstrated 20 years of experi-
ence in the hybrid PA stent placement from 1994 to 2013. Eighty-
one stents were implanted in 68 patients. In most patients (84%),
stent implantation was performed as a part of open surgery. Stent
implantation was successful in 99% of cases; in one patient, the
PA ruptured distal to stent implantation, which required immedi-
ate stent removal and open angioplasty. During control echocar-
diography, residual mild stenosis or absence of obstruction was
noted in 92% of cases [13].

The interest in this clinical case is because preliminary pal-
liative interventions — applying a BT shunt, RVOT stenting, and
double RVOT reconstruction — did not significantly increase the
PA index. Thus, considering the severe clinical condition and sev-
eral limitations of both endovascular and surgical correction, it
was decided to perform a hybrid bifurcation Y-stenting of the PA
combined with radical correction of ToF. Due to the presence of
pulmonary trunk hypoplasia and obstruction of the branches of
the PA, it was necessary to perform stenting of the RPA and LPA
involving the PA trunk. Therefore, we decided to perform hybrid
Y-stenting. In this regard, our choice fell on stents with a hybrid
cell (AndraStent).

CONCLUSION

The correction of ToF is a well-studied method which has
proven its advantage. However, in this clinical case, we demon-
strated the ineffectiveness of preliminary performed palliative
interventions, and, in our opinion, the hybrid approach used
proved to be a successful and effective intervention.
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DOCTHUEB ALLYP PALABOBUY
00KMop MedUUUHCKUX HAYK, npogeccop

75 net co AHA poxaeHuUA

[HocTues Awwyp Pagkabosuy pogunca 15 ntoHa 1949 roga B cene [lypbat MMccapckoro paitoHa, B cembe paboyero. B 1968 noctynmn
Ha neyebHbIn dakynbteT TTMU M. Abyanm nbHu CuHO, KOTOpbIM 3aKoHUMA B 1974 rogy no cneumanbHoCTV «Bpay-nevebHuKk». Mocne
OKOHYaHWA UHCTUTYTa, B nepuog 1974-1975 rr., NpoXoAuA MHTEPHATYPY Mo cneuuansHocTn «Xupyprus» B LIPB Mccapckoro paitoHa. o
1976 roga paboTan Bpauom XMpyprom B NOAMKAMHUKe T1ccapckoro paioHa. C 1976 no 1979 rr. agnsica cHavana 601bHUYHBIM OpAWHa-
TOPOM, @ B Aa/IbHelLLem — 3aBeyHOLLMM XMpYpruyeckum otaeneHvem LPB Mccapckoro paiioHa. C Lesiblo NOBbIWEHNSA CBOMX NpaKTUYe-
CKMX HaBbIKOB ¥ TEOPETUYECKMX 3HaHMI ¢ 1979 no 1981 rr. npoxoan Kypc KAMHWYECKOW OPAMHATYPbI MO CRELManbHOCTU «XUpYPrusa»
Ha b6ase Kadeapb! dparynsTeTcKOM XMpyprunm TTMU um. Abyanm nbHmn CuHo. B 1981 roay 6bin HasHAYeH 3aBEAYOLMM XMPYPIUYECKUM
otaeneHunem, a ¢ 1984 roga — 3aMecTuTe/IEM [1aBHOTO Bpaya no sievyebHoi pabote LLPE Mccapckoro paiioHa.

A.P. loctnes c 1984 roga ofHOBpemMeHHO paboTas B KayecTse 3aM. IaBHoro Bpayva NKK6 CMIM r. Aywax6e. B nepuog, 1984-1995 rr.
3aHMMAN Pa3NnYHble JOMKHOCTM, TaKMe KaK Nepsblii 3amecTuTenb HavanbHWKa ynpaBaeHWa 34paBooxpaHenns r. Jylwanbe, rnasHbIi
cneumanuct Coeta MuHwucTpos Tagumkckoi CCP, coBeTHWK Mpe3naeHTa pecnybanku no coumanbHbiM BONPOcam, NepPBbI 3amecTuTeNb
MwuHucTpa 3apaBooxpaHerms PT. B 1997-1999 rr. oH paboTan B KauecTBe Ha4yasIbHUKA OTAeNa 34paBooxXpaHeHus McnoaHuTenbHoro an-
naparta lNpesupgeHTa Pecnyb6inky TagKMKUCTaH.

B 1993-1999 rr. foctnes A.P. no coBmecTuTeNnbCTBY bbll accucTeHTOM Kadeapbl dakynbTeTcKon Xmpyprum, a B 1999-2003 rr. — Ha-
yasibHUKOM yyebHoro otaena TTMY um. Abyanm nbHu Curo. C 2003 no 2015 rr. oH 3aBegoBan Kadenpoi obuielt xupyprum Ne 1 TTMY mm.
Abyanu nbHm CunHo, a ¢ 2015 roga no HacTosALee BpeMs ABASETCA NPodeccopom 3Toi Kadeapbl.

[Hoctues A.P. B 1991 roay 3almTA KaHAULATCKYO AMccepTauumio Ha Temy «lnasmadepes u LMTocopbuma B IEYEHUM OCTPbIX XMPYP-
TMYeCcKmX NaTonornin 6piollHoM nonoctu». B 1999 roay ycnewHo 3almTna AOKTOPCKYH0 AnccepTaLmio Ha Temy «HeMHBa3nBHOe BCOMO-
raTesibHoe KpoBOObpaLLeHMe». Hay4yHbIM KOHCYNbTAaHTOM AOKTOPCKOM AnccepTaumum 6bin akagemuk PAMH B.U. Lymakos. KaHauaaTckas
1 LOKTOpCKasA anccepTtaummn A.P. loctvesa 6biain BbINOMHEHbI U 3alyLeHbl B cTeHax HUAM TpaHCnAaHTONOMMM U UCKYCCTBEHHBIX OPraHOB
P®. OH ABNAETCA NEPBbIM TaAKUKCKUM YY4EHBIM M CNIELMAAUCTOM B 061aCTV TPAHCMIAHTaLMM OPraHOB M TKaHeN.

[Hoctues A.P. — aBTop 60s1ee 200 Hay4yHbIx pabot, 2 moHorpaduii, 1 yuebHoro nocobums, 2 naTeHToB M 1 CNOBapA MeAULMHCKUX
TepMMHOB. Mog ero pyKoBOACTBOM BbINOMHAETCA HECKObKO HayYHO-MUCCAe0BaTENbCKMX paboT B 061acTv TpaHCnNaHTONOMMK, abaomu-
Ha/IbHOM XMPYPrK U KONOMPOKTONOMMM, @ TaKKe 3alumLLeHbl 3 KaHAMAATCKME U 1 JOKTOPCKasA AuccepTaumm.

Pykosodcmeo TaOHUKCKO20 20CydapcmeeHH020 MeOUYUHCKO20 yHusepcumema um. Abyanu ubHu CuHo u pedKosneaus ypHana
«BecmHuk AsuueHHbI» cepdeyHo no3opasagrom Awypa Padxabosuya co c1aeHeIM bUEEM U Heaarom emy
Kpernko2o 300posbs, 00a120/4emus, 0nmumMu3Ma U 60/1bLWux ycrexos 8 mpyoosoli
deamenbHocmu

355



BA3APOB HETMAT ICMAWUTIOBUY
00KmMop MeOdUUUHCKUX HaYK, npogheccop

70 net co AHA poXKAeHUA

Basapos Hermat Mcmaunnosumy pogunca 1 anpens 1954 roaa 8 ropoge JeHay CypxaHaapbuHCcKoi obnactv Y3bekckoit CCP. B 1971
roZly OKOHYM/I CPEAHIO WKOY U NOCTYNWA Ha eyebHbli dakynsteT TTMU nm. Abyanu nbHu CuHo. Mo OKOHYaHUKM MHCTUTYTa paboTan
XMPYProM-OHKO/IOTOM CO CreLpanmn3aLmet B 061acTv ronosbl 1 Wwen B PecnybankaHCKOM OHKONOMMYECKOM AucnaHcepe ropoaa AylwaH-
6e. OH nposBua 60NbLION MHTEPEC K HayyHOW paboTte u B 1987 rogy NOCTYNMA Ha KOHKYPCHOM OCHOBE B LiENEBYHO acMUPAHTYpy Ha
Kadbenpy XMpypruyeckor cTomaTonornm KMeBckoro MeguLmMHCKOTO MHCTUTYTa UM. akagemuka A.A. boromonbLa. MTorom KponoTaneow
paboTbl CTasa yCrelHan 3almMTa KaHaMAATCKOW AnccepTaLmm Ha Temy «JMarHoCTMKa M oueHKa 3GdEKTUBHOCTU IeYEHUA ONYXONel Ye-
NIOCTHO-/ILLEBOM 06nacTu» nog, pykosoacTsom npodeccopa H.A. BepHaacKoro.

B 1993-1994 rr. basapos H.WU. paboTan accucteHTOM Kadeapbl XMpyprudeckon ctomatonoruu, a ¢ 1994 roga — goueHTom Kadeapbl
oHKonorun TTMU um. Abyanu nbHmu CuHo. B nepuog ¢ 1994 no 1997 rr. Ha OCHOBe aHasM3a 06LWMPHOrO KAMHUYecKoro matepumana (1101
60/1bHOV C ONYXONAMM YENHOCTHO-NIMLLEBOM 061aCTVW U LLEM) YCTaHOBM YACTOTY, CUTYaLIMOHHYHO 3NMUAEMUONOTUI0, MOPDONOTUIO, CTaaMI-
HOCTb, 9QPEKTUBHOCTb METOA0B IEUEHUA U OCNIOKHEHMA. MoNyuMn naTeHT «Cnocob neyeHns onyxonen BepxHen YeNCTUY.

B 1997 rogy basapos H.N. ycnewHo 3awmTna AOKTOPCKYO aucceptaumio « KAMHWKA, AMArHOCTMKA U NyTU ONTUMMU3ALLMK NeveHna
onyxonew YenCTHO-NNLLEBON 061aCTU 1 LWen.

B 1999 rogy basapos H.N. 6bin n3bpaH Ha 40MKHOCTb Npodeccopa Kadeapbl oHKonorum TTMY um. Abyanu nbHu Cuno. C 2007 no
2018 rr. OH McnoHAN 0643aHHOCTY 3aBeAyHOLLEro 3TOV Kadeapoli. 3a Bpems cBoei ieuebHOM 1 Hay4HO-NeaarormMiyeckom AesTesbHoCTH
nm onybankosaHo bonee 430 Hay4yHbIX paboT, 7 MoHorpadwui, nonyyeHo 10 NaTeHToB Ha M306peTeHus, 147 paLMOHaAIN3ATOPCKUX Npes-
NOXEHWM, 4 NporpaMMbl AN CTYLEHTOB M OLHO PYKOBOZACTBO K MPAKTUYECKUM 3aHATUAM MO OMyXO/AM roa108bI U Wwen. Mo, pyKoBoACTBOM
Basaposa H.W. 3awwpmieHo 5 KaHanaaTckux gucceptaumnii. OH ABAAETCA YIEHOM PeflaKLMOHHbIX COBETOB KYPHaI0B «34paBooXpaHeHue
TafXKMKMCTaHa» 1 «BecTHWUK nocneannaoMHoro obpasoBaHuA B chepe 34paBOOXPAHEHNUAY.

B HacToALwwee Bpemsa HermaT MicmMannosmy NPoaoKaeT akTUBHO TPYAUTLCA B AOMKHOCTY Npodeccopa Kadeapbl OHKONOTMK, Ny4e-
BOM AMArHOCTMKM U1 Nydesoit Tepanum TTMY um. Abyanm nbHmu CuHo.

Pykosodcmeo Ta0#UKCK020 20CydapcmeeHH020 MeOUYUHCKO20 yHUsepcumema um. Abyanu ubHu CuHo u pedKonaeaus #ypHana
«BecmHuk AsuueHHbl» no3opasagom Heamama Vicmaunosuya ¢ obuseem U UCKpeHHe Heaalom emy Kpernkozo 300posbs, cemeliHo2o
61020M01yYUSA U MBOPYECKUX YCrEexos
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IO0mnaen

MAXMYAHA3APOB MAXMAZAMWH UMOMOBUY
00KMop MedUUYUHCKUX HayK, OoueHm

70 net co AHA poXKAeHUA

MaxmygHasapos Maxmagamut Mmomoswd poawncs B 29 anpens 1954 roga B cene Capasm MeHAKMKEHTCKOro paiioHa J/leHnHabaacKko 061acTv B cembe
yumntens wrosnbl. B 1971 rogy okoHumn cpeaHtoto wrony Ne 22, C 1972 no 1974 roabl cayxkun B pagax Cosetckoit Apmum B UpKyTcKoii obnactu.

B 1974 ropy noctynun Ha neyebHbli dakynsteT TTMU um. Abyanu nbHM CUHO, KOTOpbI ycnewHo okoHumna B 1980 rogy. Mo OKOHYaHWUM MHCTUTYTA, B
1980-1981 rr. NPOLUEN NEPBUYHYIO CNELMANN3ALMIO NO OTOPUHONAPUHIONOMMU Ha Kadeape JIOP-6onesneit TTMU um. Abyanu nbHm CruHo. C 1981 no 1984 roabl
pabotan Bpayom oTopuHonapuHronorom B LIPB MeHaKMKEHTCKOTO palioHa, rae oKasbiBan aMbynaTOpHYO U CTALMOHAPHYIO OTOPUHOMAPVUHIONOTUYECKYHO MO-
MOLLb HACENEHWMIO JAHHOTO palioHa. B 1984-1986 rr. npoxoaun KAMHUYECKY0 OpAMHATYPY Ha Kadeape oTopuHonapuHronorm TTMU um. Abyanu nbHm CuHo, no
OKOHYaHMM KoTopoli B 1986 rogy 6bln 13b6paH Mo KOHKYPCY acCUCTEHTOM 3ToW Kadeapbl.

B 1995 rogy nog, pykoBoacTBoM uYneH-kopp. PAMH, npodeccopa H.b. Mcxakv OH ycnewHo 3alWnTna KaHAWMAATCKYIO AMCCEPTaLMIO Ha Temy «KaWHMKa,
[IMarHOCTUKa U KOMMN/IEKCHOE /IeYEeHWE XPOHUYECKUX aNIepruieckuX PUHUTOB C MPUMEHEHUEM HWU3KOUYACTOTHOTO YAIbTPa3ByKa U KPUOBO3LENCTBUAY. 10 pesy/b-
TaTam Hay4HOro MccnefoBaHNA Bblan ony6MKoBaHbl 12 Hay4HbIX PaboT, 8 paLMOHaANM3aTOPCKUX NPEAIONKEHNI U MEeTOANYECKOe Nocobre ANA KAMHUYECKUX
OpAVHATOPOB M Bpayell «YbTpa3ByKOBas XMPYPrua U KPMOBO3AENCTBME B OTOPUHONAPUHIONOMMUY. [laHHble METOAbI UM YCMeWwHO bbii NPUMEHEHbI NpU LKMe
NeperopoAKn Hoca, XPOHUYECKUX MMNepPTPOPUUECKMX U BASOMOTOPHbIX PUHMTAX, MOJMMO3HOM PUHOCUHYCUTE, pUHODMME M [06POKAYECTBEHHBIX OMYXONAX
NOP-opraHos.

B nepuog, ¢ 1996 no 2001 rr. MaxmyaHasapos M.U. pabotan HayanbHWKom J/IOP otaeneHns 248 sBoeHHoro rocnutana MO P, aucnoumposaHHoro B r. [y-
waHbe, rae 0KasblBa CneLyanv3npoBaHHY NOMOLLL KOHTUHIEHTY KOMIEKTUBHbBIX MUPOTBOPYECKMX CUA U TP AAHCKOMY HaceneHuto TafukucTaHa. 3a o0bpas-
LLOBOE BbINO/HEHME CBOMX 06A3aHHOCTEN HarpaxaE&H NOYETHOM rpamoToit KoMaHA0BaHUsA KONNEKTUBHBIMU MUPOTBOpYEckMMM cunamn (KMC) B TafKuKUCTaHe
(1999) 1 MnaBHOro BOEHHO-MeAULMHCKOTO ynpasaeHus (FBMY) MO P® (2001).

B ceHTabpe 2001 roga MaxmyaHasapos M.W. BHOBb NPUHAT accUCTEHTOM Kadeapbl oTopuHonapuHronorum TTMY um. Abyanu nbHu CuHo. B 2009 r. npo-
LWEN MO KOHKYPCY Ha AO/MKHOCTb fjoLieHTa kadeapbl, a B 2013 rogy nony4un 3saHue foueHTa. B ceHTabpe 2011 r. no KOHKypcy 6bin M36paH Ha AOMKHOCTb 3aBesy-
towero kadeapoit otopuHonapuHronorum TTMY um. Abyanu nbHu CuHo 1 npopaboTan Ha 3Toi AoMKHOCTM A0 2021 r. B HacTosLLee Bpema ABAAETCA AOLEHTOM
[laHHO Kadeapbl.

MaxmygHasapos M.U. Ha BbICOKOM METOAMYECKOM YPOBHE MPOBOAUT NPAKTUYECKME 3aHATUA C KAMHUYECKUMM OPAMHATOPaMM, MarucTpamm 1 CTyAeHTa-
MU. YUTAeT NeKLMM Ha PYCCKOM U TaZMKMKCKOM A3bIKaX CTYAEHTaM, KIMHWYECKMM OPAMHATOPaM M BpayaM-MHTEPHaM. BbinyLueHHble MM meToguyeckme paspa-
60TKM «paKTUYECKME HABbIKM MO OTOPUHONAPUHIONOMMM AnA CTyaeHToB» (2007, 2017) 1 y4ebHoe nocobue «Kypc nekumit no oTopuHonapuHronorum» (2011,
2022) oTBEYAIOT CEroAHALIHNM TpeboBaHWAM y4ebHOro npoLecca M BOCTpeboBaHbI CPeAm CTYAEHTOB, KNMHUYECKUX OPAMHATOPOB U Bpayeil OTOPUHONAPUHIO/IO-
roB. OH aBnsAeTcA aBTopom 4 yuebHUKoB, 45 yuebHO-MeToANYECKUX Pa3paboToK, pAaa Pabourx 1 TUMOBbIX MPOrPaMMm MO OTOPUHONAPUHTONOTUN ANsA CTYAEHTOB,
KNMHWUYECKUX OPAMHATOPOB, MHTEPHOB, MPOTPAMM 1A MarucTPaTypbl, CAyLIATENel Kypca yCoBepLIEHCTBOBAHMA MO OTOPUHONAPUHIONOTMM 1 3K3aMeHaLLMOHHbIX
TectoB no JIOP ana ctypeHToB BCex dakynsteToB TTMY um. Abyanu nbHu CuHo.

MaxmypaHasapos M.U. ABnAeTcA BeAyLMM XMPYPrOM KIMHUKM, BbINOMHAET CIOXKHbIe onepaumn Ha JTIOP-opraHax. B kamHuyeckyto npaktuky JIOP otge-
Nenuii HMU, PT v y4ebHbIi NpoLecc oH BHEAPUA METOp! YbTPA3BYKOBOM XMPYpruu, KpUoBo3aecTaus, GubponapuHrockonuu, 330Garockonmm ¢ BONOKOH-
HOW OMTUKOW U COBPEMEHHbIE METOZbl PUHOCENTONNACTMKM. 3a rofibl paboTbl B CTaLMOHape UM NPOBEAEHbI ThICAYM OnepaLmii Pa3HOro YPOBHA CIOKHOCTU Ha
JIOP-opraHax, OH HEOAHOKPATHO Bble3}Kas B pa3Hble PermoHbl PecnybIMKK No IMHUM CaHUTaPHOM aBUaLMK U LIedCKO-KOHCYbTaTUBHOM MOMOLLY.

B 2023 r. MaxmyaHa3apos M. . 3aLuTn LOKTOPCKYIO AMUCCEPTALIMIO HA TeMy «XMpyprudeckan Koppekuusa aedopmalinii Hoca, CoYeTaHHbIX C naTonoruen
NoN0CTU HOCa». HayuHbIi KOHCYNbTAHT — A.M.H., npodeccop Maddaposa M.A. B KIMHUYECKYIO NPAKTUKY OTEYECTBEHHON OTOPUHONAPUHIONOTUM YCMELHO BHe-
[IPEHbI CUMY/IbTaHHbIE METOZbI PUHOCUHYCOXMPYPTMM NpU AedOopMaLMaX Hoca, COYETaHHbIX C MATOOrMelt NoI0CT HOCa U OKOJIOHOCOBBIX MasyX.

Mop, pykoBoacTtBoMm MaxmyaHasaposa M.U. 3alyiieHbl YeTbipe KaHAMAATCKME AuccepTaummn. B HacToALee BpemA ABAAETCA HayYHbIM pyKoBOAMUTENEM
Tpéx couckateneit. OH aBnseTca aBTopom 172 onybAMKOBaHHbBIX HAY4YHbIX TPYAO0B, 3 MOHOrpaduii, 4 nsobpeteHunii n 30 paLMOHAIN3ATOPCKUX NPELIOKEHUI.

MaxmypgHazapos M.J. akTMBHO 3aHMMaETCA M 0BLLEeCTBEHHON AeATeNbHOCTbIO. [lonroe Bpema Ha Kadeape yCneLHO BbINOAHAN 06A3aHHOCTU IEKLMOHHOTO
aCCMCTeHTa M 0TBeYaN 3a levebHO-AMarHocTMYeckyto paboty. B nepuog, ¢ 2007 no 2010 rr. 6bi1 y4EHBIM CEKpPETapemM MeKapeapanbHoM NpobaemMHO KOMUCCUN.
B 2012 v 8 2018 rogax no ero MHULMATHBE BblAM NPOBEAEHbI KOHbEPEHLMM OTOPUHONAPMHTONOMOB TaAXKMKUCTaHa C MEXAYHAPOAHBIM Y4acTUEM, NOCBALLEHHbIE
70- 1 80-neTuto opraHu3aLymn Kapeapbl oTopuHonapuHronorum um. K0.b. Mcxaku. B HacToALLee Bpema OH ABNAETCA Y1IEHOM YY4EHOTO COBETA CTOMATO/I0MMYECKOro
dakynsreta TTMY, uneHom mexkadpeapanbHoi NPpobaeMHON KOMUCCUM MO CTOMATONOTMK, OGTaNbMOIOMUMN U OTOPUHONAPUHTONOMMW U NPesceaaTeNem HayuyHo-
ro obLLecTBa OTOPUHONAPUHIONOTOB TafAKUKUCTaHA.

MaxmagamuH MIMomoBUY — CKPOMHBbIN, LJ0BPOCOBECTHbIN, OTBETCTBEHHbIV U KOMMYHUKa6e/bHbIN YenoBeK. OH NOb3YETCA 3aC/yKEHHBIM YBAXKEHUEM U

aBTOPUTETOM CPEAM COTPYAHMKOB Kadeapbl U KNMHUKK.
Pykoso0cmeo TaOHUKCKO20 20Cy0apcmeeHH020 MeOUUUHCK020 yHUsepcumema um. Abyanu ubHu CuHo U pedKosnezus ¥ypHana

«BecmHuK AguueHHbI» cepdeyHo no3opasadrom MaxmadamuHa MimMomosuya ¢ robusneem u #eaarom emy Kpenkoao 300po8b4,
onmumu3ma, 61a020M0y4UA U cemeliHo20 cHacmes
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IOOmnaen

YCMAHOBA I'Y1IbHOPA MYKUMOBHA
00KmMop MedUUUHCKUX HaYK, npogheccop

60 net co AHA poXKAaeHUA

Ycmarosa lynbHopa MykuMoBHa pogunach 1 uioHa 1964 roga B r. XyaskaHae Coraminckoi 061acTi B ceMbe CyKaluyx. locie OKOHYaHWA cpesHei WKobl
Ne 9 um. Husamum r. ywar6e B 1981 r. oHa nocTynuna Ha negmatpuyeckuii darkynsteT TTMU um. Abyanu nbHu CMHO 1 € OTIMYMeM ero 3akoHuuna B 1987 rogy.
B 1987-1991 rr. npoxoanna KAMHUYECKYH0 OpAMHaTYpy Ha Kadeape aeTckux bonesHei No 2 Ha 6ase PKE No 3 um. A.M. [psakosa. B 1991 r. paboTana Bpayom
YNIbTPa3BYKOBOM MArHOCTUKM OTAENeHNA GYHKLMOHANbHOW ANArHOCTMKM, a B 1992-1998 rr. — Bpauyom-neanaTpom B MHPEKLMOHHO-60KCMPOBaHHOM OTAENEHUM
(VII ICO) PKB Ne 3 um. A.M. pskosa. B 1998-2017 rr. apnsnacb accMcteHTom Kadeapbl anngemvonorun TTMY um. Abyanm nbHm CuHo.

B 2002 r. 3awmTna KaHAWMAATCKYIO AuccepTaumto «MyTy coBepLIEHCTBOBAHUA CaHUTAPHO-NPOTUBO3NMAEMUYECKOTO HAA30Pa M MeponpUATUiA No Npodu-
NaKTUKe BHYTPUOONbHUYHBIX MHOEKLMI B POAOBCNOMOraTe/IbHbIX YUpeKAEHUAX» Mo cneumansHocTv 14.00.30 — Snuaemuonorus.

B 2008-2009 rr. paboTana 3amecTuTesieM AeKaHa fiedebHoro gpakynsteta, a B 2009-2011 rr. — sekaHOM daKy/bTeTa 0BLLECTBEHHOTO 34PaBOOXPAHEHMA
TrMY um. Abyanu nbHu CuHo.

B 2012 rogy YcmaHoBa .M. 3aliuTAa LOKTOPCKYHO AMUCCEPTALMIO «INUAEMUONOTMYECKUE 0COBEHHOCTM BHYTPUBONbHUYHBIX MHOEKLMI B neuebHo-npo-
OUNAKTUYECKUX YUPEXKAEHWUAX PA3/IMYHOTO NPOGUAA U cucTeMa UX NPodKNakTMKKM B Pecnybavke TafgKUKUCTaH» No cneuuanbHocTn 14.02.02 — Snuaemuonorus.

B 2017-2020 rr. paboTtana HauyaNbHUKOM OTZAENA HAayKU M MHHOBALMI, 3aTem B 2020-2022 T. — AeKaHOM NeanaTpruyeckoro dakybTeTa, a ¢ ceHTabpsa 2018
r. no 2022 rr. 3aHMMasna AOMKHOCTb Npodeccopa Kadeapbl anngemuonorum TTMY um. Abyanu nbHm Cuxo.

B 2017-2020 rr. YcmaHoBa I.M. bbina 3amecTutenem npeacesatens auccepraumornHoro coseta 6D.KOA-010 (14.02.02 - Snuaemmnonorus, 14.01.09 — UH-
deKuyoHHble 601e3HK, 14.02.01 - MrueHa, 14.02.03 — ObLiecTBeHHOE 340P0BbeE M 3apaBooxpaHeHue). C 2020 r. no HacToALLee BPeMsA ABAAETCA y4EHbIM CeKpe-
Tapém auccepraupoHHoro coseta 6D.KOA-032 (14.02.02 — Inuaemuonorus, 14.01.09 — UHdeKLMOHHbIe 6onesHu).

Ycmarosa .M. npoBoauT 60/bLUyto 06LLeCTBEHHYO paboTy. B 2022-2024 rr. oHa bbina MNpeaceaatenem CoOBETa KEHLUMH W AeBYLUEK HaLEro YHMBEPCUTETA.
C 2024 r. no HacTosLLee Bpems — CeLpanucT mysen otgena cnyxbbl Pektopa TTMY um. Abyann nbHu Cuxo.

C 2022 r. no HacTosLee Bpema lynbHopa MyKkMmoBHa paboTaeT B AOMKHOCTH 3aBedytolleit kKadeapoii anuaemumonorum um. npodeccopa X.K. Padpuesa
TrMY um. Abyanu nbHu CuHo. Ha BbICOKOM METOAMYECKOM YPOBHE OHa NPOBOAMUT NPAKTUYECKME 3aHATUA U YATAET NIEKLUM CTyAeHTam e4ebHoro, neauaTpuye-
CKOTO 1 MeAMKO-NPodUNAKTUYECKOTO daKybTETOB.

3a nepuog, paboTbl Ha Bcex AOMKHOCTAX YcmaHoBa I.M. nokasana cebs KBaMpuLypOoBaHHbIM CeLyanmcTom, CNocobHbIM CAMOCTOATENBHO PeLLaTh op-
raHW3aLMOHHbIE M Hay4Hble BOMpOChl. [ybHOpa MyKMMOBHA EKerofHO akTUBHO y4acTBYET Ha BCeX FOAMYHbIX Hay4YHO-NPaKTUYECKUX KoHbepeHumax TTMY um.
Abyanu nbHM CUHO U BbICTYNaET ¢ Aoknagamu. B 2017-2018 rr. npuHMMana akTMBHOE yyacTve B JIeTHel Hay4yHON MexayHapoaHou wkone TTMY um. Abyanu
n6HU CuHo.

YcmaHosa I.M. ABnAeTCA 4NeHOM peKTopaTa, Y4EHbIX U AnccepTaLMOHHbIX COBETOB. [TOCTOAHHO NPOBOAMT peLeH3MPOBaHNE M ONMOHUPOBAHME KaHAMAAT-
CKMX, LOKTOPCKUX AnccepTaumii 1 moHorpaduid. Mpodeccop YemaHosa M. —asTop 60nee 200 HayyHbIx paboT, B Tom Ymcne 53 ctatelt u3 «MepeyHeit...» BAK PT
1 P®, 9 moHorpaduit, 2 KHUr, 1 pyKOBOACTBA, 6 y4ebHO-MeToAMYEeCKMX Nocobuid, 17 y4ebHO-MeToAMYECKUX pa3paboToK U 5 paLMOHaIN3aTOPCKUX MPeaIoKeHUA.
lMop, eé pyKOBOACTBOM 3alUpLLEHO 3 KaHAWMAATCKMUE AUCCepTaLMm, YTBEPKAEHA OfHA JOKTOPCKanA U OAHA [OKTOPCKas roTosa K 3aluTe.

YcmaHosa M. HeogHOKpaTHO yyacTBoBana B Mpoektax M3 u C3H PT B cocTaBe paboumx rpynn: co3gaHve obyyatoweii Nporpammbl No NOArOTOBKE Ma-
ructpoB «OpraHu3auma obLecTBeHHOro 34paBooxpaHeHua» B TTMY um. Abyann nbHu CuHo npu nogaepke OTaeneHUA MexKayHapoAHOM opraHusaummn UH-
ctutyTa «OTKpbITOE ObLecTBo» — GoHZ, copelicTeua B TaguKuctaHe; Mogynb no «CoBpemeHHOW aNUAEeMUON0rMK HeMHPEKLMOHHBIX 3a6oneBaHmii» (2005-
2006); pabouas rpynna «loaaepsKKa yKpenaeHus Kaapos 34paBooXpaHeHus B TagsKMKUCTaHe. AHanM3 pbiHKa Tpyaa B cdhepe 34paBooxpaHeHus Pecnybamku
TagKuK1cTaH (2022-2024)»; paboyas rpynna «focygapcTBeHHbI CTaHaapT M ObpasosaTenbHas NporpaMmma no snUAeM1MoNorMn U MHGEKLMOHHbIM 601e3HAM Mo
noctauniomHomy obpasosanuio (2023-2024)»; paboyas rpynna «BHeapeHWe BaKLMHbI NPOTUB BUPYCa NanuANoMbl Yenoseka (BMY) B kaneHaapb npodunaktu-
Yeckux NpuBmMBOK B Pecnybnnke TagxukucTan» (2023-2024). YyacTBoBasa Ha MHOTWX TPEHUHIaX M CEMMHAPaX, KacatoLLMXca BOMPOCOB ONTUMM3aLLMK y4ebHOTo
npouecca, aNUAEMUON0TUN U NPODUNAKTKU MHOEKLMOHHBIX U HeMHDEKLMOHHbIX 3ab0n1eBaHUi.

3a [OCTUTHYTbIE YCMexy U 3ac/yrv B 061aCTU 34,paBOOXPaHEHWA, MEeAVLIMHCKON HayKu 1 0bpasoBaHusa YemaHosa .M. B 2009 r. 6bina HarpaxaeHa Harpyz-
HbIM 3HaKOM «OT/IMYHWMK 34paBooxpaHeHus PT», a B 2019 r. — «OTAMYHUK 06pa30BaHMA U HayKu TagKMKMCTaHa». HarpaxaeHa novéTHbIMU rpamotamu KomuteTa
YKeHcKoro coseTa npu Mpesungexte Pecnybankm TagxukuctaH (2009); UcnonHuTensHoro komuteta leHepanbHOM accambnen desepaumm He3aBUCUMbIX NPOGCo-
10308 TagsKuKMcTaHa (2018); HapoaHo-aemoKpaTHyeckoit naptum TagskmKncTaHa paitoHa Mcmownan Comonm (2022).

YcmaHoBa .M. 061aaeT BbICOKMMM HPABCTBEHHBIMU 1 YEJIOBEYECKMMM KayecTBamMy, OT3bIBYMBASA, MO/b3YETCA 3aC/yXKEHHBIM YBaXKEHUEM CPeay CBOWX
KOAJer, y4eHWKOB M CTyAeHTOB. OHa AMCLMNAMHMPOBAHA, OTBETCTBEHHA, MPUHLMNKANbHA, TPYLON06MBA, 061alaeT OPraHN3aTOPCKMMM COCOBHOCTAMM, ymeeT

paboTaTb B KOMaHAE, KOMMyHUKabe bHa.

Pykogodcmeo TaOMUKCKO20 20Cy0apcmeeHH020 MeOUYUHCK020 yHugepcumema um. Abyanu ubHu CuHo, pedKosneaus #ypHana
«BecmHuK AsuueHHbI» cepdeyHo no3opasasom YemaHosy lynsHopy MykumoeHy ¢ 60-1emHuUmM tobuneem u xenarom eli Kpernkoao
300po8bH, cemeliH020 cyacmes, ycrnexos 8 nedazoauyeckol, HayyHol U op2aHu3ayuoHHol desmenbHocmu
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KAPUMOB MYKUM KAPUMOBUY

y4éHbil, nedazoe, 3acnyxeHHbll desmesb HayKu,
00KmMop MedUUUHCKUX HAYK, npogheccop

(02.06.1934-03.07.2013)

KapvmoB MyKkum Kapumosud — Bpay-1e4ebHUK, JOKTOp MeAMUMHCKMX Hayk (1986), npodeccop (1987). 3aBeaytowmii Kadbeapoit To-
norpaduyeckoit aHaToMuM 1 onepaTueHom xupyprm TTMU um. Abyanm nbHu CruHo (1980-1992). AmpekTop XyaxKaHackoro duamana TTMY
nm. Abyanu nbHun CuHo. Naypeart locyaapctBeHHOW npemumn UM. Abyanu nbH1 CHo Pecnybamnkin TagxKMKUCTaH B 061aCTU HayKM U TEXHUKN
(1987). Npodeccop Kadeapbl onepaTMBHOM XMpyprm 1 Tonorpaduyeckor aHatommmn TTMY um. Abyanu nbHm CuHo (2006-2009). NMpodec-
cop Kadeapbl Baneonorun TTMY um. Abyanu nbHmn CuHo (2009-2013).

3ac/yKeHHbI AeaTenb Hayku Pecnybankin Tagskukuctad (1999). «OTIMUHKK Bbicwwen wrosbl CCCP» (1984). «OTAMYHMK 3apaBooxpa-
HeHua CCCP» (1985). «OTAMYHMK 0bpa3oBaHmMa» (1992). AKagemMmK MeXayHapoAHOW POCCUIMCKOV akagemmm No MHTETPaTUBHOW aHTPOMO-
norun PO (1996). MpesnaeHT XyarkaHackoro dunmana MexayHapoaHow PoccuiAcKo akaaeMum MHTErpaTMBHOWM aHTpononorm no Liex-
TpanbHol Asnm (1996). Akagemuk Poccuitckon mexayHapoaHoi Akagemum no toseHonormum (1998). YneH KoopavHauyoHHOro coBeTa no
mopdonorum ctpaH CHI (1998). AkageMuk MeKayHapoAHOM akaaeMuu Bbicluei WKoAbl (2004). AkageMuK MeayHapoAHOM akagemmm
«Hypu Xyakana» (2000). YneH KoopayHaumoHHoro coBeta MexayHapoaHoi accoupaummn mopdonoros ctpaH CHT.

Mykum Kapumoswnd poaunca 2 uoHs 1934 roga B r. XyaxaHae JleHnHabaackoi obnactu Tagskukckolt CCP. Mocne oKoHYaHUsA cpeaHei
wronbl Ne 3 umeHn 20-netua OKTAbpPA ¢ cepebpaHoi meaansto, B 1954 rogy noctynun 8 TTMW um. Abyanm nbHn CuHo. 3a Bpems y4€bbl B
MHCTUTYTE B TeYeHMe 6 NeT, Kak KBanndULMPOBaHHDBIN cnopTcmeH-GyTO0NNCT, 3aLmLLan YecTb Pecnybanku TagKMKMCTaH, Urpas B KOMaHAe
MacTepoB «XOCMIOT», 3aTeM «IHEPreTUK», BNOCAEACTBUM NepenMeHoBaHHoM B «Mamup» [ywaHbe, koTopas bbiia y4acTHUKOM nepBeH-
ctBa CCCP. Ero omaMyana nocTofHHaA HaLLeNEHHOCTb Ha BOPOTA COMePHMKaA. 3 KOPOTKOe BbICTYMN/IEHWE B COCTAaBE MOOAEKHOW COOPHOM
CCCP 1 B KOMaH/Ze MacTepoB OH OCTaBW/ A06pbI Cned B UCTOPUK TaaxmMKcKoro gpytoona. Mactep cnopta CCCP M.K. Kapumos, nosxanyi,
6bin eAMHCTBEHHBIM GYTOONMCTOM, UIPABLUMM B KOMaHAE MAcTepoB Knacca «b» («3HepreTuk») B bbiswem CoseTckom Cotose, KOTOPbIN
BMOCNEACTBUM CTal JOKTOPOM HayK, Npodeccopom.

Mocne 3aBepLieHns y4ébbl B 1960 rogy, Kapmmos M.K. 6bii1 0cTaBneH KAMHUYECKUM OpAMHATOPOM Kadeapbl OnepaTMBHOM XMPYprumn
1 Tonorpaduyeckoit aHatomun TTMW nm. Abyanm nbHm Curo (1960-1962). Ero nonouTesibHble KauecTsa Aasiv BO3MOMKHOCTb PEKOMEH0-
BaTb €r0 B OYHY0 acnmpaHTypy (1962-1965). Mocne ycnewHon caaum B 1962 rogy BCTYNWUTENbHbIX 9K3aMEHOB B TEYEHME TPEX NIET OH ObiN
acnupaHToM Kadeapbl onepaTUBHOW XMPYprm 1 Tonorpaduyeckoit aHatommum TTMU um. Abyanm nbHmn CuHo.

B 1965 r. 3aWwmTA KaHAMAATCKYIO AnccepTaumio, B 1966 —emy npucyamnm y4éHyro cTeneHb KaHanAaTa MeguUMHCKMX HayK. B aTom ke
rofly €ro Ha3HayatoT 3aMecTUTENIEM [eKaHa NeamaTpuyeckoro dakynsTeTa Hawero yHueepcuteta. C 1966 no 1972 M.K. Kapumos pabotan
aCCUCTEHTOM Kadeapbl HOPMabHOM aHAaTOMUM YeioBeKa iedebHoro dpakynsteta TTMU um. Abyanu nbHmu Cuo.

C oTKpbITHEM TafKMKCKOMO MHCTUTYTa GU3NYECKOM KY/IbTYPbI, KaK CNOPTCMEH BbICOKOM KBanuduKaumm M.K. Kapumos B anpene 1972
rofa bbln PeKOMEH0BaH M M36paH NO KOHKYPCY Ha LOIKHOCTb 3aBeAyHOLLEro Kadeapoi aHaTOMUK YenoBeKa U CopTMBHOM Mopdoiorum
aToro By3a (1972-1980). Monyumn 3BaHMe goueHTa (1972). ABNAncA NPOPEKTOPOM MO y4ebHOM 1 HaydHOM paboTe TaAKMKCKOrO MHCTUTYTA
du3myeckon kynbtypbl (1973-1975). B atoi gonkHoct M.K. KaprmoBbiM 6bi10 CAeNaHO MHOTOE B Pa3BUTUM M CTAaHOB/IEHWMM MOIOAOO
By3a. OH bbl/1 36paH CEKpeTapem NapTUIAHOM opraHn3aLmMm TaAKUKCKOTO MHCTUTYTa GU3nYecKoit KyabTypbl (1977-1979).

C aBrycra 1980 roga M.K. Kapumos, npoiiaa KoHKypc, paboTan 3aBeaytowmm Kadeapoi Tonorpapuyeckoin aHaTommum 1 onepaTMBHOM
xvpyprum (1980-1992) 1 gekaHom neamaTpuryeckoro dakynsteta TTMY um. Abyanm nbHu CuHo (1981-1992).

Mpodeccop Kapumor M.K., 6yayun yueHnkom W.I. KanmHuyeBoid, NepBsbiit U3 TaaxMKoB B 1986 rody 3alupTA JOKTOPCKYH Auccep-
TaUMIO M NPOZOMKMA Nydlume Tpagmumm BpeméH W.I. KannHnyeson. HayuHbiM KOHCYbTaHTOM Bbln npodeccop Kadeapbl HOpManbHOM
aHaTOMMK YenoBeKa nevebHoro dakynbteta TTMU um. Abyanu nbHu CnHo, BnocieacTsumn npodeccop Kadenpbl aHAaTOMKUM Yenoseka Mo-
CKOBCKOW MeamuMHCKoM akagemmun um. U.M. CeyeHOBa, AOKTOP MEAMLMHCKUX Hayk, npodeccop ITuHreH Jles Edumosny. B 1987 roay
Kapvmosy M.K. 6b110 nprcBoeHo 3BaHMe Npodeccopa.

B 1992 r. Kapumoe M.K. nepexoamt Ha paboTy B XyZAKaHACKUIA ToCyAapCTBEHHbIN YHUBEPCUTET UM. aKageMuKka b. fadyposa: cHavyana
pabotaet npodeccopom Kadeapbl aHaTOMUM YeNI0BEKA MeAMLMHCKOTO daKynbTeTa, 3aTem ¢ 1993 no 2005 r. — 3aBeaytoLwym Kadeapoit one-
PaTMBHOM XMPYPrMm 1 Tonorpaduyeckolt aHatommn. Kpome Toro, oH 6bin AeKaHOM MeanLMHCKoro dakynbteTa (1994-1995), a B 1995- 1996
IT. — NPOPEKTOPOM Mo y4ebHo 1 naenHo-BocnmTaTeIbHoM pabote XIY M. akagemuka b. ladyposa.
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Mo npukasy MuHucTepcTBa 3apaBooxpaHeHms PT or 18 okTtabpa 1997 r. meanumHckuid dakynbteT XIY Um. akagemuka b. fadyposa
6b1n NPUHAT Ha 6anaHc TTMY um. Abyann nbHu CuHo. C oTKpbiTuem duamana B XyaxaHae npodeccop Kapvmos M.K. 6bin HasHaueH Ha
[LONKHOCTb AMpeKTopa XyaxaHackoro duamana TTMY um. Abyanu nbHn Cuno (1997-2005). B coXKHbIX YCI0BUAX HEYKOMMIEKTOBAHHOCTU
HeKoTopbIX Kadeap v noapasaeneHunii Hosoro duamana Mykum KapumoBsmy NpUAOKMA MHOMO YCUAWA AnA obecneyeHns NoONHOLEHHOMO
y4ebHOro npouecca 1 NoAroTOBKM Hay4HbIX KaZpoB. 33 Bpema GYHKLMOHMPOBaHUA dpuamana boino onybankosaHo 700 HayyHbIX cTaTei,
33lLMLLEHO 6 AOKTOPCKMX M 17 KaHAMAATCKMX AvccepTaumid. MoarotosneHo 20 KAMHUYECKMUX OpAMHATOPOB. PaboTanu 14 fOKTOPOB HayK U
40 KaHAMAATOB MeaMUMHCKMX HayK. C 1991 no 2004 rr. um 6bi1/10 BbinyLieHo 1672 cneupanmctos, B Tom uncie 905 Bpauei-nedebHmKos, 415
neamatpos, 352 ctomatonora.

C 2006 no 2009 rr. Mykum Kapumosuy pabotan npodeccopom Kadeapbl ONepaTMBHON XMPYPrum 1 Tonorpaduyeckoit aHaTommu, a B
2009-2013 rr. — npodeccopom co3aaHHoM Um Kadeapbl Baneonornn TTMY um. Abyanm nbHu CuHo.

HayuHo-npaKTnyeckas aeatenbHocTb npodeccopa Kaprmosa M.K. 6bina nocsALLeHa BONPOCAM XapaKTEPUCTUKM HEKOTOPbIX XMPYpP-
TMYECKUX Pa3pe3oB NepesHel OPOLIHOM CTEHKM; BANAHMIO TMMOKMHE3NN Ha MOPGOdYHKLMOHAIbHOE COCTOSHME NMOYEK U MONOBbIX KENEs;
KPOBEHOCHbBIM 1 IMMPATUYECKMM COCYAAM BHYTPEHHUX OPraHOB MPW TMMOKUHE3NM, SKCNEPUMEHTANBHO-MOPDONOTMYECKUM 1 MOopdome-
TPUYECKUM UCCNE0BAHUAM.

Moga, ero pyKoBOACTBOM 3aLUpLLEHbI 3 KaHAMAATCKME AMCCEPTALMM, NOATOTOBEHA OfHA AOKTOPCKas. Ha pykoBoaumon um Kadenpe
3alMLLEeHa W yTBEPXKAEHA O4HA AOKTOPCKaA guccepTauma no cneupansHoctn 14.00.02 — AHaTtommA.

Mpodeccop Kapumos M.K. bbin1 aBTopom 6onee 150 Hay4HbIX PaboT, NOCBALLEHHbIX XMPYPruM BPIOLLHON CTEHKM U XKMBOTA, a TaKKe
9KCTPEMaNbHbIM BO3AENCTBMAM MMMNOKMHE3UM HA OpraHu3M, 4 MOHOrpPaduii, 2 y4ebHUKOB, OAWH M3 KOTOPbIX BbILIE/ B COABTOPCTBE TPEMA
nepensfaHNAMM, HECKONbKUX MHHOBALMOHHbIX NPELIOKEHUI U U30DPETEHUI, a TaKkKe y4eOHO-MeTOAMYECKMX Pa3paboToK, pekoMeHaa-
LM M METOAMYECKUX NOCObMIM. Ha Bbixoae bbina eLé oaHa MoHOrpadus 1 yyebHUK No onepaTUBHOMN XMPYPrM 1 ToNorpadryeckoin aHaTo-
MUV Ha Ta[XKMKCKOM A3bIKE.

3a yuebHUK «OuepKu No GyHKLMOHAbHOM aHaToMMK yesioBekay (1982, 1987, 2002) Kapumos M.K. c coaBTopamm — fl.A. PaxMmoBbIM U1
J1.E. 3TuHreHom — B 1987 roay 6bin1 yaocToeH [ocyaapcTBEHHOM NPeMUK B 061aCTV HayKM U TEXHUKM UMeHn Abyann nbHu CuHo PecnybimnKku
TaZKMKUCTaH. 3Ta KHWUra — UTOF MHOTONETHWX PasayMuii — Habpana orpoMHbIN dakTUYecKniA MaTepman. Mo cyLLecTBy, O4epKM — HOBbIV BUA,
U30aHUA CUHTETUYECKOTO M/1aHa, COYETAOLLMIA HAYYHOCTb, AOCTYMHOCTb, ACHOCTb, MYBUHY M LOCTOBEPHOCTL. MIMEHHO TakoW noaxos, obe-
CMeYnBaET NOAFOTOBKY COBPEMEHHDBIX MbICAALLMX Bpayel, 061a4atoLmx LUMPOKUM KPYro3opom. He caydaitHo «O4epKm» noayumam Becbma
bnaroxenatesibHble 0T3bIBbl M OTKIMKM OT PAAA PELLEH3EHTOB.

YyebHuK «Baneonorus. 340poBbiii 06pas KMU3HWUY ANs CTYAEHTOB BCeX GaKyNbTETOB HA PYCCKOM M TAAXKMKCKOM A3blKax Obln M34aH B
2010 r. Bnepsble B 6biBLem CoseTckom Cotoze M.K. Kaprmosbim B 1982 r. 6bin1 M3aaH 6ubamorpaduryeckmii ykasatesb no runokuHesum (rv-
noAnHaMMm), KOTopbIl Bbi 4ONONHEH U Nepen3aaH noBTopHO B 1997 r. Kapumos M.K. npoaenan Becbma TpyA0EMKYt0 paboTy, 06beanHMB
PAA UCCNIEA0BAHWIM, PACCEAHHDBIX MO PA3/INYHBIM KypHanam, COOpHUKaM 1 Tpyaam.

Mpodeccop Kapumor M.K. exxerogHo noaaepKunBan TECHbIe HayYHble, A€10BbIE U IMYHbIE KOHTAKTbI C y4éHbiMK cTpaH CHI v LieH-
TpanbHoW A3un. BbiCTynan ¢ JOKNaZaMM Ha MHOTUX MEXKAYHAPOAHbIX KOHbEPeHLMAX, KOHMPeccax M CMMno3nymax B TallKeHTe, Aima-ATe,
BuHHULE, TepHonone, Knese, MuHcke, CaHkT-lNetepbypre, Mockse, HOrocnasum, YexocnoBakum, fepmaHum U MHOTUX ApYrux ropogax u
CTpaHax. ABnanca opraHusatopom IV MexayHapoaHOro KOHrpecca no MHTerpaTMBHOM aHTponooru, npolweauwero 23-25 masa 2002 roga B
r. CaHkT-TeTepbypre, 1 NpeacefaTeNnem CEKLMM, BbICTYNUA C LOKNALOM.

3a aKTMBHYO paboTy, Hay4HbIN BKA4, OpraHM3aL/mMio yuebHoro npoLecca U NAoAO0TBOPHOE y4YacT1e B OOLLECTBEHHOM KU3HW YHUBED-
cuteta KapumoB M.K. HarpaKaéH npaBUTEIbCTBEHHBIMW Harpagamm U rpamoTamu: Mmefanbio «BetepaH Tpyaa» (1990); sHakamm «lMobeay-
Tenb colcopeBHoBaHUA» (1973, 1977, 1979), «Mobeautens natunetkm» (1979), «YaapHuk 10-oi natunetkm» (1980); meganbto BAHX «3a
ycnexu B HapogHom xo3saictee CCCP» (1984); 3Hakamu «OTAMYHMK Bbicwel wKonbl CCCP» (1984), «OTanyHuMK 3apaBooxpaHeHns CCCP»
(1985); MouéTHOM rpamoToii M Mefanbio B YecTb tobunes TTMU m. Abyanm nbHu CuHo (1989); 3Hakom «OTIMYHUK 06pa3oBaHua» (1992). B
1999 roay emy NpUCBOEHO NOYETHOE 3BAHME «3aC/YKEHHbIV AeATeNb HayK1 Pecnybamkm TagKMKUCTaH Y.

Mpwvkazom pektopa TTMY um. Abyanu nbHun CuHo, A.m.H., npodeccopa lynsoaa M.K. 1 Ha ocHoBaHUM peLLeHWs YuéHoro coseta TTMY
um. Abyann nbHm Crno ot 30 ceHTabpa 2021 roga (npotokon Ne 2) 3a Bkiag npodeccopa Kapumosa M.K. B pa3BuTue Kadeapbl, 3a ero 3a-
cnyrv B 061acTv 06pa3oBaHuA M Hayku Kadeapa onepaTMBHOM XMPYPIMmM 1 Tonorpadpuyeckoit aHaTommnmn bbina nepeMmeHoBaHa B Kadeapy
TonorpaduyecKkor aHaTOMMK U ONePaTUBHOM XMPYpruM UM, Npodeccopa Kapumosa M.K.

Mykmm KapumoBuy 0613430 BbICOYALLMMM HPABCTBEHHBIMM U YENOBEYECKMMM KauecTBaMu. HeCMOTpS Ha 3aHUMAeMble JONKHO-
CTM, OH Bbl/1 CKPOMHbIM 1 0T3bIBYMBbLIM YenoBekom. B 2004 roay Kapumos M.K. nsgan kaury «Cyapba» o A€TCTBE, FOHOCTU 1 OTPOYECTBE,
0 CeMbe, O CBOEM TBOPYECKOM NYTW, CTAHOBNEHWUM KaK IMYHOCTH, NPODECCMOHANBHON AeATENBHOCTU, U O 6E33aBETHOM C/YKEHWUW CBOEN
PogyHe n cBoemy Hapogy.

Csetnasa namatb 0 Mykume KapvmoBmMye ocTaHeTcA B HaLIMX cepaLax.

Pedkonnezus #cypHana «BecmHuK ABUyeHHbI»
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Hble TenledOHbI U 3N1EKTPOHHbIN aApec TOro aBTopa, ¢ Kem byaet
OCYLLECTBAATLCA PefaKLMOHHasA nepenncka. Agpec Ansa Koppe-
CMOHAEHLMM NyBANKyeTcA BMEeCTe €O CTaTbEMN.

B aHHOTaLmMKW (pe3tome) Opur1HanbHOW Hay4YHOM CTaTbk 0bA3a-
TeNbHO cneayet Bblaenutb pasgensl «Lenb», «Matepuan n me-
TOAbI», «Pe3ynbTathi», «3aK0ueHe». AHHOTaLWA NPeaoCTaBs-
€TCA Ha PYCCKOM M aHIIMIACKOM fi3bikax (250-300 cnos) v gomkHa
6bITb NPUTOAHON AN ONy6IMKOBAHUS OTAE/bHO OT CTaTbu. AHHO-
TaLMW KPaTKUX COOBLLEHWI, 0630pOB, Cy4aeB U3 NPAKTUKN He
CTPYKTYpUpYtoTCS, 06BEM WX JOMKEH COCTaBAATL He meHee 150
CNoB. AHHOTaLMK, K/toYeBble CI0Ba, MHPOpPMaLMA ob aBTopax
1 6ubamorpaduyeckme CNUCKM OTCbINAKOTCA PeaaKLMEN B INeK-
TPOHHbIE MHOPMALMOHHbIE 6a3bl A/1A UHAEKCALMUN.

Bo «BBefeHUM» AaETcA KpaTKuMidi 0630p MTepaTypbl No paccma-
TpvBaeMoii npobneme, aKLEHTUPYETCA BHUMAHME Ha CMOPHbIX
1 HepeLéHHbIX Bonpocax, dopmynmpyetca 1 060CHOBbIBaeTCA
uenb pabotbl. CcblikM HeobXxoauMo AaBaTb Ha NybauKaumu
nocnegHux 10 neT, a UCNoNb30BaHHbIE B CTaTbe UTepaTypHble
MCTOYHUKMN JOMKHBI BbITb CBUAETENLCTBOM 3HAHUsA aBTopa (aB-
TOPOB) CTPaTern BCEOOGBHEMIIIOLLErO MOMCKA Hay4HbIX UCTOY-
HMKOB Yepes rmobanbHble bubanorpaduyeckne b6asbl, OHAANH
nnatdopmbl ¥ LMdpPoBbIe BUBINOTEKM.

B paszene «Matepuan U meToapl» He0bXoAMMO AaTb Noapo6-
Hyt0 MHGOPMaLMIO KacaTe/IbHO BbIBPaHHbIX 06bEKTOB M METOA0B
UCCNEA0BaHNA, @ TaKXKe OXapaKTepu3oBaTb WMCMO/b30BAHHOE
obopyaoBaHue. B Tex KAMHWUYECKUX UCCNE0BAHMAX, Tae Neveb-
HO-AMAarHOCTUYECKME METOApbl HE COOTBETCTBYHOT CTaHAAPTHBIM
npoLeaypam, aBTopam ciefyeT NpefocTaBUTb MHGOPMaLMIO O
TOM, YTO KOMUTET MO 3TUKE YUPEXAEHWs, Tae BbiNOJHEHA pa-
60Ta, 006PAET U rapaHTUPYeT COOTBETCTBUE NOCAEAHUX Xenb-
CUHKCKOW fieKknapauum 1975 1. B cTaTbAX 3anpeLLeHo pa3melLaTb
KOHOUAEHUMANbHYIO MHPOPMALMIO, KOTOPAN MOXKET NAEHTUDU-
LIMPOBaTb IMYHOCTb MaLMEHTa (YyNOMUHaHWe ero dbamuauu, Ho-
Mepa uctopum 6onesHu u 1.4.). Ha npegoctaBnsembix K cTaTbe
PEHTFeHOBCKMX CHMMKaX, aHrMOrpaMmax M MpPoYUX HOCUTENAX
MHpopmauum Gamunma naumeHTa Jo/MKHa bbiTb 3aTylWwéBaHa;
doTorpadum TakKe He JONKHbI NO3BONATb YCTAHOBUTD €r0 JINY-
HOCTb. ABTOPbI 0653aHbl NOCTAaBUTb B U3BECTHOCTb MaLMEHTA O
BO3MOXHOMN NyBAMKaLMK JaHHbIX, OCBELLAOWMX 0COBEHHOCTU
ero/eé 3abonesBaHUA 1 NPUMEHEHHDBIX NeyebHOo-anarHocTuye-
CKUX METOZI0B, a TaKXe rapaHTMpoBaTb KOHOUAEHLMANBHOCTD
npv pasmMeLLleHnM yKa3aHHbIX JaHHbIX B NMEYaTHbIX U 31eKTPOH-
HbIX M34aHUAX. B cyyanx, Korga HEBO3MOKHO CKPbITb IMYHOCTb
naumeHTa (poTtorpadmu NNacTUYECKMX omnepauuii Ha Auue u
T.4.), aBTOpbl 06f3aHbl NPELOCTaBUTb NUCbMEHHOE UHOPMU-
pOBaHHOE cornacue MaLMeHTa Ha pacnpocTpaHeHue nHdopma-
LMK U yKa3aTb 06 3TOM B cTaTbe (NpumMep opopmeHUsa cornacus
CM. Ha caiTe XKypHana). B akcnepuMmeHTanbHbIX paboTax ¢ uc-
No/b30BaHNEM N12abOPATOPHbIX HKMBOTHbIX 06A3aTENbHO A3ETCA
MHPOPMaALMA O TOM, YTO COAEPKaHME U UCMoNb30BaHMe Nabo-
PaTOPHbIX }MBOTHbIX NMPY NPOBEAEHUM UCCIEeL0BAHUA COOTBET-
CTBOBAJI0 MENAYHAPOAHbIM, HALMOHA/bHBIM MPaBUAAM WU
K€ NpaBWaam No 3TUYECKOMY 0OpPaLLEHMIO C KUBOTHbIMU TOTO
yupexaeHus, B KOTOPOM BbiNoNHEHa paboTa. B KoHue pa3aena
[aéTtca noapobHoe onucaHMe MeTOL0B CTaTUCTUYECKOW 0bpa-
60TKM M aHanM3a matepuana.

Pazgen «Pe3ynbTaTbl» [OMKEH KOPPEKTHO M AOCTAaTOYHO NOA-
pobHO OTpa)aTb Kak OCHOBHOE COAEPKaHWE WCCNEA0BaHWN,
TaK M UX pe3ynbratbl. Jna 6onbliel HarAAHOCTM NONYYEHHbIX

email address of the corresponding author. The address for
correspondence is published together with the article.

Abstracts of an original scientific article are structured into
the following sections "Purpose"”, "Methods", "Results", and
"Conclusion". Abstracts can be submitted in Russian and
English languages (250-300 words), should clearly state the
content of anarticle, and be suitable for publication separately
from the article. Abstracts of short communications, reviews,
and case studies are not structured; their volume should be at
least 150 words. Abstracts, keywords, information about the
authors, as well as references are sent by the editorship to the
electronic information database for indexing.

The Introduction provides a literature review of the problem
under consideration, focuses on controversial and unresolved
issues, and formulates and substantiates the purpose of the
study. References must be given to publications of the last
ten years. The source literature used in the article must be
evidence of the author(s) knowledge of the strategy for a
comprehensive search for scientific sources through global
bibliographic databases, online platforms, and digital libraries.

A detailed explanation of the selected objects and
experimental methods, as wellasa characterization of the used
equipment, should be provided in the "Methods". In clinical
trials, where the diagnostic or therapeutic methods do not
conform to standard procedures, the authors must include a
statement that the Ethics Committee of the institution where
the work was performed approves and ensures compliance of
conducted research under the Declaration of Helsinki, 1975.
Articles must not contain confidential information that might
identify the patient's identity (a reference to the patient's
name, medical history, etc.). The patient's name should be
shaded on x-rays, angiograms, and other information carriers
provided for the article; photographs must also not allow his
identity to be established. Authors must inform patients of
the possible publication of the data related to their disease
and applied therapeutic and diagnostic methods and ensure
confidentiality when placing these data in print and electronic
media. In cases where it is impossible to hide the patient's
identity (photographs of plastic surgery on the face, etc.), the
authors are required to provide the patient's written informed
consent about the publication of data and indicate this in
the article (example see the consent form on the journal's
website). To ensure the ethical treatment of laboratory
animals used for research, authors must provide information
onanimal housingand management by international, national,
or institutional guidelines. Additionally, a comprehensive
description of applied statistical methods and analysis of the
material should be included in the section.

10. Studies’ "Results" section must accurately convey the

content and findings. To enhance the clarity of the data, it is
recommended to present the results using tables and figures.
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[LaHHbIX NocaeaHue LenecoobpasHo NpesoCcTaBNATb B BUAE Ta-
6/11LL, M PUCYHKOB.

B pasgene «ObcyRaeHne» pesyabTaThl, NONyYeHHbIe B XOA€ UC-
CNeA0BaHWA, C KPUTUYECKUX MO3ULMIA OMKHBI BbiTb 0BCYKAae-
Hbl ¥ TPOAHAIM3MPOBAHbI C TOYKM 3PEHMSA UX HAYYHON HOBM3HbI,
NPaKTUYECKOI 3HAUMMOCTU M COMOCTABAEHbI C Y3KE U3BECTHLIMM
[aHHbIMU APYTUX aBTOPOB.

BblBOAbI [O/MKHBI ObITh JTAKOHUYHBIMK U YETKO ChHOpMyNMpo-
BaHHbIMU. B HWX 4O/KHbI BbITb AaHbI OTBETbI HA BOMPOCHI, MO-
CTaB/IeHHble B LW W 33A@4ax UCCNeOBaHWA, OTPaXKeHbl 0C-
HOBHbIE MONYYeHHble Pe3ybTaTbl C YKa3aHWEM UX HOBU3HbI U1
NPaKTUYECKOM 3HAYMMOCTH.

CnesyeT MCnonb30BaTh TOIbKO O6LLENPUHATLIE CUMBOJIbI U CO-
KpaLleHus. Mpy 4acToM MCMNONb30BaHUM B TEKCTE KaKMX-1Mbo
C/IOBOCOYETAHUI OOMYCKAETCA UX COKpalleHue B Buae abbpe-
BMATYpbl, KOTOpas NpU MEpPBOM YNOMMHAHWM AAETCA B CKOO-
Kax. COKpalLeHMs B Ha3BaHWUM MOXHO MCMONb30BaTb TO/bKO B
WCK/IIOUMTENIbHBIX CNy4YasX. Bce dusmyeckne BennumHbl Bbipa-
»atoTca B eAnHMUax MexayHapoaHol Cuctembl (CU). JonycKa-
€TCA YNOMMHaHWE TONbKO MEXAYHAPOAHbIX HEMaTEHTOBAHHbIX
Ha3BaHMI IEKAPCTBEHHbIX NPEMNapaTos.

CnMCOK MCMOIb30BaHHOM NnUTepaTypbl OPOPMIAETCA B COOTBET-
cTBuM ¢ TpebosaHmAMK Vancouver style (https://www.imperial.
ac.uk/media/imperial-college/administration-and-support-
services/library/public/vancouver.pdf). CokpaiieHus B Ha3ga-
HWW XKYPHaNOB NPMBOAATCA B cooTBeTCTBMM C Index Medicus.
06s3aTeNbHO YKa3bIBAOTCA GaMUAUM U UHWLMANBI BCEX ABTO-
poB. lMpy KonuyecTse e aBTOPOB Honee WeCTU JonycKaeTcs
BCTaBKa [M ap.] uau [et al.] nocne nepeuncneHns nepsbix WecTu
aBTOPOB. HeobX04MMO TaKKe NPeaoCTaBUTb CMUCOK UTepaTy-
pbl B @HIIMIACKOM TPaHCAUTEpaLuK (MpUmep TpaHCAUTEpaLMm
CM. Ha CaiTe XypHana). B )ypHane NPUHATO MCMNO/b30BaTb
ctuab TpaHcamtepauun BGN (https://translit.net/ru/bgn/) nan
BSI https://translit.net/ru/bsi/). Hymepaums cCbiNOK NPUBOAMUT-
€A B COOTBETCTBMU C 04EPELHOCTbIO LIUTUPOBAHUA B TEKCTE, HO
He B andaBUTHOM nopsaaKe. MopsaKoBble HOMepPa CCbINOK AatoT-
cA B KBagpaTHbIX CKOBKax (Hanpumep: [1, 2], wau [1-4], nnm [3,
5-8]). B opurMHanbHbIX CTaTbAX PEKOMEHAYETCA LMTUPOBATL He
MeHee 15 1 He 6osiee 30 UCTOYHMKOB, B 0630pax MTEPaTYpPbl —
He 6onee 50. CcblNKkM Ha aBTopedepaTsl, AUCCEPTALMM, TEUCHI
1 CTaTbM B Hay4HbIX COOPHMKAX, yuebHO-meToamYeckme paboTbl
B CTATbAX He JomnycKatoTca. CCbIIKM HAa HOPMATUBHbIE AOKYMEH-
Tbl AONKHbBI ObITb AaHbI B BUAE CHOCOK, 6€3 BK/IOYEHNS WX B CNK-
COK iMTepaTypbl. OTBETCTBEHHOCTb 33 NPaBUABbHOCTb M MOAHOTY
BCEX CCbI/IOK, @ TAKKE TOYHOCTb LIUTUPOBAHMA NEPBONCTOYHUKOB
BO3/10)KEeHa Ha aBTOPOB (Mpumep odopmneruns Gubanorpadu-
YECKOro CNMCKa CM. Ha caiTe XKypHana).

Cneayet cobnogatb NpasonucaHne, NPUHATOE B KypHase, B
yacTHoCTH, 0bs3aTenbHoe 0b603HaYeHMe ByKBbl «E» B COOTBET-
CTBYIOLLMX C/IOBAX.

TabnuLbl LOMKHBI BbITb Pa3MeLLLEHbI B TEKCTE CTaTbW HEMOCPEs-
CTBEHHO MOC/e YNOMUHAHUA O HUX, MPOHYMEPOBaHbI U UMETb
Ha3BaHWe, a NPy HeobBXOAMMOCTM — MOACTPOUHbIE NMPUMEYAHUS.
Tabnnupl foNKHbI 6bITb HabpaHbl B popmate Microsoft Office
Word 2007.

MnnocTpaTuBHbIN maTtepuan (Gpotorpadum, pUCyHKM, YepTEKM,
[AMarpaMmbl) JOMKEH BbiTb YETKUM U KOHTPACTHLIM M MPOHY-

11.

12.

13.

14.

15.

16.

17.

Inthe "Discussion" section, conducting a critical analysis of the
obtained results is crucial, highlighting their scientific novelty
and practical significance. Additionally, it should include a
comparison with the published data of other authors.

Conclusions should be concise and clearly formulated. They
should encompass the answers to the questions raised in the
objectives and goals of the research and highlight the novelty
and practical significance of the obtained results.

Using terminology, symbols, and abbreviations consistent
with globally recognized standards is recommended. To avoid
repetitive phrases, abbreviations can be utilized with a clear
definition provided in brackets at their first mention. In rare
situations, abbreviations may be included in the title. Physical
and chemical values should be expressed in units that align
with the International System (SI). The use of generic drug
names is preferred, and brand names should only be used to
identify new compounds that may not yet be recognized by
their generic name.

The references list should be presented in accordance with
the Vancouver style (https://www.imperial.ac.uk/media/
imperial-college/administration-and-support-services/
library/public/vancouver.pdf ). Titles of journals may carry
abbreviations in accordance with the Index Medicus. Full
names and initials of all authors must be listed. If the list
of authors comprises more than six persons, it is allowed
to use [et al.] after enlisting the first author's surname.
Russian-language references (written in the Cyrillic alphabet)
must be transliterated into English (a sample can be found
on the journal's website). It is customary to use the BGN
transliteration style (https://translit.net/ru/bgn/) or BSI in
the journal https://translit.net/ru/bsi/). The list of references
should be numbered consecutively according to the first
time mentioned within the article, but not in alphabetical
order. Serial numbers of references should be written within
square brackets (e.g., [1, 2], [1-4], or [3, 5-8]). In original
articles, it is recommended to cite at least 15 and at most 30
sources; in literature reviews — at most 50. In articles, it is not
permissible to include references to synopses, dissertations,
proceedings, Teaching, and Learning guidelines. When
referring to regulatory documents, it's essential to include
them as footnotes rather than listing them as references. The
author(s) must ensure they have cited references and primary
sources accurately in their research papers. (an example of a
reference list can be found on the journal's website).

It is advisable to follow the spelling rules adopted by the
journal, particularly the mandatory indication of the letter
«@&» in Russian text where required.

Tables should be numbered within the text, with a descriptive
title and explanatory legends if necessary. Tables should be
typed using MS Word 2007 program.

The illustrative material (photographs, images, diagrams,
charts) should be clear, of high contrast, and numbered in the
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MepOBaH B COOTBETCTBUM C MOPALKOM LIUTUPOBAHMA B TEKCTE.
[marpammbl HEOHOXOAMMO NPeLOCTaBAATb KAk B BUAE PUCYHKA B
TEKCTe, TaK U B 3N1EKTPOHHOM BapuaHTe, OTAe/IbHbIMU daiinamu
B dopmate Microsoft Office Excel. B nognucax K mukpodoto-
rpadmam cnenyeT yKasaTb METOA, OKPACKU U YBENNYEHME. DNEK-
TPOHHbIE BEPCUM WAMOCTPALLMIA LOMIKHbI ObITb NPEAOCTaB/IEHDI
B BMAE oTaenbHbIX dainos popmata TIFF nam JPEG ¢ paspeLue-
Huem He meHee 300 dpi npu amMHelHOM pasmepe doTorpadum
He meHee 80x80 mm (oKkos0 1000x1000 nukcenei).

HANPABNEHUE PYKOMUCU

OTnpaBKa TEKCTa CTaTbK, rpadMyeckmx maTepuasios 1 ConpoBo-
[LUTENbHbIX JOKYMEHTOB (npvimep odopmieHus HamnpasneHus
CM. Ha caliTe )ypHaa) OCyLLeCTBAAECTCA Ha 3NEKTPOHHbIN agpec
KypHana avicenna@tajmedun.tj

Mpw HanpaB/AEHWM B PeakLMIO KypHaia PYKOMMUCK CTaTbM K No-
cnefHeit npunaraeTcs CONpPoOBOANTENIbHOE MMUCHMO OT aBTOPOB,
rae OOMKHbI BbITb OTPasKeHbI CeAytoLmMe MOMEHTbI (npumep
0hOPMNEHNA CONPOBOAUTEILHOTO MUCbMa CM. Ha CaliTe JKyp-
Hana):

MHULKaNbI N d)aMW'Il/IM aBTOpOB
Ha3BaHWeE CTaTbU

MHPOPMALMA O TOM, YTO CTaTbs He Bblna paHee onybanKoBaHa,
a TaKKe He NpeaCcTaB/ieHa ApYroMy KypHany An7 PacCMOTPeHUs
n nybamKkaumum

3anB/ieHne 06 OTCYTCTBMM GUHAHCOBbIX U APYrMX KOHGAMKTHBIX
MHTEPECOB

CBMAETENbCTBO O TOM, YTO aBTOPbI HE MOYYaIM HUKAKUX BO3-
HarpaXX4eHWi HU B Kakoi dopme OT pUpM-Npons3sBoanTeNnel, B
TOM YMC/Ie KOHKYPEHTOB, CNOCOBHbIX OKa3aTb BAMSHWE Ha pe-
3y/1bTaTbl PaboThI

nHbOopMaLys 06 y4acTUM aBTOPOB B CO34aHUM CTaTb B MOSHOM
COOTBETCTBUM C 4 KpuTepuamm coasTopcTaa (https://www.icmje.
org/recommendations/browse/roles-and-responsibilities/
defining-the-role-of-authors-and-contributors.html)

nognucu Bcex asTopos

Mocne 3aBepLieHUs BEPCTKM XKypHaANa 3/EKTPOHHbIE BEpCUM
Bcex cTateit B opmate PDF 4OCTynHbI Ha caitTe u3gaHus.

B ogHOM HOMepe XypHana MOKeT bbITb onybMKoBaHO He 60-
nee 2 paboT 0AHOrO aBTopa.

MakcrMmanbHoOe KoAn4ecTBo aBTOPOB B CTaTbe — He 6onee 6.

Ecnn cpesy aBTOPOB CTaTbu GUIYPUPYIOT CTYLAEHTbI, UX fo/e-
BOE y4acTue M aBTOPCTBO AO0/I)KHO COOTBETCTBOBATH MPUHATLIM
KpUTepuam aBTopCTBa.

33 NPaBUIbHOCTb NPUBEAEHHBIX AAHHbIX OTBETCTBEHHOCTb He-
CYT BCe aBTOpbl. ABTOPCKME MaTepuanbl He 06A3aTeNnbHO oTpa-
XaloT TOYKY 3peHnsa pefKonnernu.

Pykonucu, He COOTBETCTBYIOLLME MpaBWaaM, pefakuuen He
NMPUHUMAIOTCA, 0 YEM MHOPMMPYLOTCA aBTOpbI. Mepenucka ¢
aBTOpPaMM OCYLLECTBAAETCA TONbKO MO 31EKTPOHHOW nouTe.

order of citation in the text. The diagrams should be provided
as an image and the electronic version using Microsoft Office
Excel program. Descriptions of microphotographs should
specify the method of staining and magnification scale bar.
Electronic versions of the images must be submitted as
separate TIFF or JPEG files with a resolution of at least 300 dpi
at the image size of at least 80x80 mm (approx. 1000x1000
pixels).

SUBMISSION OF THE MANUSCRIPT

To submit an article to the journal, please email the main text,
graphics, and accompanying documents to avicenna@tajmedun.
tj. You can find a paper submission sample on the journal's
website.

While submitting a manuscript to the editorial board of the
journal, the cover letter from the authors must be included,
providing specific information on the following (visit the
journal's website to see an example for a cover letter):

family name and initials of each author
manuscript title

a declaration that an article was not previously published and
not submitted to another journal for review and publication

a statement of the absence of financial or other conflict of
interest

the commitment of authors that if an article is accepted for
publication, they provide the copyright to the publisher by the
signed agreement

evidence that authors did not receive any remuneration in any
form from the manufacturers, including competitors, that may
have an impact on the results

author contribution statement in full accordance with the
four criteria for co-authorship (https://www.icmje.org/
recommendations/browse/roles-and-responsibilities/defining-
the-role-of-authors-and-contributors.html)

signatures of all authors

When galley proof is ready for review, electronic versions and
all articles in PDF format are available on the journal submission
website.

At most, two works of the same author may be published in the
same journal issue.

Maximal number of authors in the article should be no more
than 6.

When students are listed as authors of an article, their
participation and contribution must meet the accepted
standards for authorship.

The authors are responsible for the correctness of the presented
data. The author's materials do not necessarily reflect the views
of the editorial board.

The editors will only consider manuscripts that follow the
specified regulations, which the authors are made aware
of beforehand. Communication with authors is conducted
exclusively through email.
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