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AKTyanbHOCTb. /I3yyeHrie ocobeHHOCTEl reMOANHAMMKM B 30HE MOPaXKEHHOTO apTPO30M KOJIEHHOIo Uiv Ta3obeapeHHOro
cycTaBa Npu TpaHCNIaHTaLNM ABAAETCA akTyaslbHOM 3afayei, Tak Kak NO3BONAET YXKe Ha paHHUX CTaauAX nocsieonepaLmoHHOro
neprofa KOppurupoBaTb TepaneBTNYECKNe BMeLIaTENbCTBA HaMpaBiEHHbIE Ha YyULLIEHNE KPOBOCHAabXeHUA 1 npefynpexae-
Hue pa3BUTUA TPOMOOIMOONNYECKNX OCNTOXKHEHWTA. Lienb nccnegoBaHus — nsyyeHrie MUKPOLMPKYNATOPHbIX reMoguHaMmye-
CKMX HapyLWeHNI B 30He NOpPaXeHHbIX apTPO30M CYCTaBOB B A0 M NOC/IeonepaLuoHHOM nepuoge.

Metoguka. iccnepoBaHuns npoBeAeHbl Ha 136 NauMeHTax, pa3geneHHbIX Ha 2 rpynnbl: B 1-10 rpynny Bowv 46 60MbHbIX C apTpo-
3amu Ta306eflpeHHOrO MK KoneHHoro cyctaBoB |-l ctaguu, 2-to rpynny coctaBuiy 90 60MbHbIX C aHaNOMMYHBIMU apTPO3amMu
-V cteneHun. iccnepoBaHuA npoBoananch B NpefonepaurioHHOM nepuoge 1 Ha 6-e cyT nocse sHgonpotesnposaHua. CocTo-
AHME KPOBOTOKA M3y4anu C nomoLbto gatumka mDLS. Micnonb3oBann aBTOPCKYI0 METOAMKY CNEKTPANIbHOro PasfioXeHna cur-
Hana Ha YacTOTHble KOMMOHEHTbI, CBA3aHHbIE C reMOANHAMNYECKMMN NCTOYHMKAMU Pa3fINiyHON CKOPOCTU CABUra C/I0EB KPOBU.
[na nHTepnpeTaumm pesynbTaToB MHOro4aCTOTHOIO aHanv3a UCMosib30BaNv reMofnHammnyecknin nHaekc (Hemodynamic Index,
HI): HM3KouacToTHbIN (HI1), onpenenaemblin MeIEHHBIM MEXCTOEBbIM B3aMOAENCTBUEM, BbICOKOYAcTOTHbIN (HI3), xapakTepu-
3ytowWwumin GpicTpble Npouecchl casura cnoes 1 HI2 3aHrMaloWwmii NpoMeXyTOYHOE NoNoXKeHWe (MPeKanuAPHbIA U Kanunnap-
HbI KPOBOTOK). PaccunTbiBann oTHocuTenbHble nHAeKcbl RHIT, RHI2 1 RHI3 o603Hauarowme HopMypoBaHHbI (OTHOCUTESNbHBbIIA)
BK/aj KaXJo KOMMOHEHTbI MHAEKCa B 0bLme auHaMmmuyeckme npoueccol. 4na kaxgoro komnoxeHTa HI (HI1, HI2, HI3) ncnonb3so-
BaN JOMOJTHUTENbHYIO MePY MeANeHHbIX KonebaHni KpOBOTOKa — OCLIMANATOPHBIN remoanHamuyeckunin niaekc (OHI). Onpege-
nanu cnepytowme OHI, xpakTepusyioLime ABMXeHne KpoBu: accounnpoBaHHoe ¢ sHaoTennem (NEUR), Bbi3biBaeMoe MbllLeYHbIM
cnoem cocypos (MAYER), 3agaBaemoe abixatenbHbiM Lmknom (RESP) n nynbcobiMu Tonukamum (PULSE).

Pe3ynbratbl. B 30He npoekummn 6011bHOrO CycTaBa Mo CPABHEHMIO CO 30OPOBbIM PE3KO CHUXKEHbI FEMOAVHAMMNYECKNE HAEKCHI
HI1 n HI2, a Takxe RHIT n RHI2. OgHoBpemMeHHO B 30He MOPa)KeHHOro CyCcTaBa Pe3ko BO3pacTaeT BENMUYNHA FreMOANHAMMNYECKNX
nHaekcos HI3 n RHI3, uto cBrpeTenbcTBYeT 06 YCUneHWU CABUra B OCEBOM NMOTOKE, a TaKKe 3HaUMTENIbHO YBENNUMBAETCA OCLMUIT-
natopHbI nHgekc MAYERT1. Mocne TpaHcnnaHTaumm CycTaBa B 30HaX NPOeKL MM 300POBOro 1 NepecakeHHOro CycraBa npakTuye-
CKM COXPAHAIOTCA Te Xe pasnuuumsa, 4To 1 B goonepaunmoHHom nepuoge. OgHOBpeMEHHO B NOCIeoNnepaLnoHHOM Neproae yMeHb-
watotca nHaekeol PULSET n PULSE3. B 30He npoeKumm 30poBoro cycrtaBa nocsie onepawmm oTMeyaeTca yBennyeHne ocuniaTop-
Hbix nHgekcos MAYER1 n MAYER2 n cHmxeHune nHgekca PULSE1. B 30He nopakeHHOro cycTaBa B MocneonepaunoHHOM nepuoge
yBenunurBaeTcs cooTHolweHre HI1/HI3, uTo MOoXeT 6bITb CBA3AHO C YCUIEHMEM SHAOTENMANIbHON ANCHYHKLMN.

3aknioueHume. [peacTaBneHHble AaHHble CBUAETENbCTBYIOT O TOM, UTO B 30HE NMOPAXXEeHHOro CyCcTaBa Pa3BMBaOTCA 3HAUUTENbHble
HapyLweHMA MUKPOreMOANHAMUKHN, YTO He MOXeT He CKa3aTbCA Ha TeYeHMM NaToNorMyeckoro npouecca.
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Studying hemodynamics in the area of the knee or hip joint affected by arthrosis during transplantation is a significant task. Such
studies would allow adjustment of the treatments aimed at improving the blood supply and preventing thromboembolic compli-
cations already in early postoperative period. Aim. To study microcirculatory hemodynamic disorders in the area of joints affected
by arthrosis in the pre- and postoperative periods.

Methods. The study included 136 patients divided into 2 groups: the first group consisting of 46 patients with stage 1-2 arthrosis
of the hip or knee joint and the second group consisting of 90 patients with stage 3-4 arthrosis of the same kind. The study was
performed in the preoperative period and on Day 6 after joint arthroplasty. The state of blood flow was evaluated with a mDLS
transducer using the authors’method of spectral signal decomposition into the frequency components related with hemodynamic
sources of different shear rates of blood layers. For interpretation of results of the multifrequency analysis, the hemodynamic index
(HI) was used: low-frequency HI (HI1) determined by the slow interlayer interaction, high-frequency HI (HI3) that characterizes fast
processes of the shear of layers, and HI2 that is intermediate (precapillary and capillary blood flow). Relative indexes, RH1, RH2,
and RH3, were calculated, which designate a normalized (relative) contribution of each component of the index to overall hemo-
dynamic processes. For each HI component (HI1, HI2, HI3), an additional measure of slow circulatory fluctuations was used, the
oscillatory hemodynamic index (OHI). The following OHls, that characterize the blood flow, were determined: endothelium-asso-
ciated (NEUR), determined by the vascular muscular layer (MAYER), respiratory cycle-driven (RESP), and pulse impulses (PULSE).
Results. In the projection zone of the affected joint as compared with the healthy one, the hemodynamic indices HI1 and HI2, as
well as RHI1 and RHI2, were sharply reduced. At the same time, the hemodynamic indices HI3 and RHI3 were sharply increased
in the area of the affected joint, which indicated an increase in the axial flow shear; the oscillatory index MAYER1 was also signifi-
cantly increased. After joint transplantation, practically the same differences as in the preoperative period were maintained in the
projection zones of the healthy and the transplanted joints. At the same time, the PULSE1 and PULSE3 indices decreased in the
postoperative period. In the projection area of the healthy joint after surgery, the oscillatory indices MAYER1 and MAYER2 were
increased whereas the PULSET index was decreased. In the area of the affected joint in the postoperative period, the HI1/HI3 ratio
was increased, which could have been due to aggravated endothelial dysfunction.

Conclusion. Significant microhemodynamic disorders develop in the area of the affected joint, which must affect the course of
the pathological process.

Keywords: hemodynamic indexes; joint endoprosthesis; postoperative period

For citation: Kuznik B.I., Smolyakov Y.N., Davydov S.0,, Parts D.S. State of microcirculatory hemodynamics during knee and hip
joint transplantation surgery. Patologicheskaya Fiziologiya i Eksperimentalnaya terapiya (Pathological physiology and experimen-
tal therapy. Russian Journal). 2022; 66(3): 52-58. (in Russian).

DOI: 10.25557/0031-2991.2022.03.52-58

Author’s contribution: research concept and design — Kuznik B.l.,, Davydov S.O.; collection and processing of the material - Parts D.S.,
Smolyakov Y.N,; statistical processing of the material and preparation of illustrative material - Smolyakov Y.N.; writing text - Kuznik B.I.;
editing - all authors. Approval of the final version of the article, responsibility for the integrity of all parts of the article - all authors.

For correspondence: Kuznik Boris llyich, MD, Professor of the Department of Normal Physiology, Chita State Medical Academy, e-mail:
bi_kuznik@mail.ru.

Financing. The study was not sponsored.

Conflict of interests. The authors declare no conflict of interest.

Information about the authors

Kuznik B.I., https://orcid.org/0000-0002-2502-9411
Smolyakov Y.N., https://orcid.org/0000-0001-7920-7642
Davydov S.0,, https://orcid.org/0000-0001-6690-7391
Parts D.S., https://orcid.org/0000-0003-2661-0862

Received 08.04.2022
Accepted 14.06.2022
Published 12.09.2022

9HZ[OHpOTC3I/Ip0BaHI/Ie Ta306CHpCHHOFO MM KOJICH-  HOIO arrapara, B Xoa€ KOTOPOIro ImaToJIOorm4eCK1 NIBMCHCH -
HOTro CyCraBa ABJIACTCA OOJHUM M3 COBPEMCHHBLIX METOAOB  HbIC TKAHCBLIC CTPYKTYPhI, BXOAAIINE B COCTaB COYJICHCHUA,
OIICPATUBHOI'O JICUCHUA 3a00JIeBaHU OIIOPHO-ABUIATCJ/Ib-  3aMCHAIOTCA Ha UICKYCCTBCHHLIC ITPOTC3bI. an/I 9TOM TC€YC-
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HIE TIOC/IeONEePAIIIOHHOTO TIeproa OyaeT BO MHOTOM 3aBH-
CETh OT KPOBOCHAOXEHMUS ONEePAllMOHHOM 30HBI U, B 4YacT-
HOCTH, OT IIpoliecca MUKPOIMPKYISUnu. M3BecTHO, 4TO
BO BpeMsI IIPOLIEAYP SHIOIIPOTE3NPOBAHUS MEXaHIMIECKOE
¥ MEIMAaTOPHOE MOBPEXICHIE MHTUMBI KPYITHEIX BEH B CO-
YeTaHWU ¢ BEHO3HBIM 3aCTOEM U TUIICPKOATYJISIIINEit MO-
KET OBITH IPUIMHOI BBICOKOM YaCTOTHI IIPOKCHMAIBHOTO
TpoM003a GenpeHHBIX BeH 1 apTepuii [10, 20],  maxke sM-
6oy ierodHolt aptepuu [3, 4]. BmecTe ¢ TeM, mporecchl
MUKPOIIMPKYJISILIMY B 30HE ITOPAKEHHOT'O CYCTaBa B JOOIIE-
PAIIMOHHOM U IIOCTOIIEPAIIMOHHOM IIEPHOIE TP SHIOIIPO-
TE3NPOBAHNN KOJICHHBIX 1 Ta300eIPEHHBIX CYCTaBOB IPaK-
TUYECKH HE M3YJIaInCh. PerieHue e 3Toro Bompoca MOrJjio
OBI IOMOYB TIPAKTHYECKOMY 3IPaBOOXPaHEHUS HE TOIHKO
TIPOTHO3MPOBATh BO3MOXHOCTH pa3BUTHUS TPOMOOIMOOIIH -
YeCKUX OCJIOXKHEHUI 1 CBOEBPEMEHHO IIPHHUMATH ITPOGH-
JIAKTUIECKME MEPHI IJIST IIPeAyIIPEeXIeHUS YKa3aHHBIX OC-
JIOXXHEHWI, HO ¥ CYIUTD O TeYCHUHU TTOCIICOIIEPAIITOHHOTO
nepuona. BoT mouemMy MBI 3a1aJTUCh 1IEIbIO0 H3YIUTh, KaK
M3MEHSIETCS MUKPOIIUPKYISITOPHAs] TeMOIMHAMUKA B ITO-
U TIOCJIEOTIEPALIMOHHOM TEPUOJIE B 30HE 300POBOTO Y MO -
JIeXKaIIero 3aMeHe CyCcTaBa.

Kaunuueckasa xapaxmepucmuxa 604bHbIX U Memoobl
uccaedosanus. iccnenosanms mposeneHB Ha 90 00IIb-
HBIX (apTpOo3 Ta300eAPEeHHOTO cycTaBa — 53, KOJIEHHOTO
— 37). Bo3spact 60sbHbIX 60.8+9.2. Bee manueHTsl qaBa-
JIN TIMCBMEHHOE COTJIacHe Ha yJacThe B MCCICHOBAaHUM.
VY GobIIMHCTBA MccieayeMbiX (86%) oTMeueHO Halu-
1€ COMYTCTBYIOIINX CePAEYHO-COCYINCTHIX 300 IeBaHIIA
(nmemudeckast 60JIe3Hb cepaina, TUIIepTOHUYecKast 00-
JIe3Hb, aTEPOCKIIEPO3 a0PTHI M MO3TOBEIX COCYIOB U Ip.).
151 BceX OONBHBIX TEpaIysl B JOOIIEPALIMIOHHOM 1 IOCIIe-
OITepallIMOHHOM TMePUOoIe HOCHIIA CTAHAAPTHBIN XapakTep
¥ OCYILIECTBIISIJIACH COMMTACHO «PoccuiicKOMYy KOHCEHCY-
cy 1o npoujIaKTuKe TPoOMOOIMOOIUIYECKUX OCIOXHE-
Huit» u «IIpoTokony BeneHus 60IBLHBIX IO TPO(PUIAKTUKE
TPOMOO3MOOJINH JIESTOUHOM apTePUH TP XUPYPTUICCKUX
¥ MHBIX THBa3UBHBIX BMEIIIaTeIbCTBAaX». Bee mpoBomnMEBIe
MEPOIIPUSITASI COOTBETCTBOBAIM STUICCKUM CTaHIAPTaM,
pa3paboTaHHBEIM Ha OCHOBE XeJIbCHMHKCKOU IeKJIapaliy
BCEMUPHOI acCOMaNU «DTHIECKIE IIPUHITUIIBI ITPOBE-
IEHNS HAYIHBIX MEIULIMHCKUX NCCIeIOBAHMI C yIacTHEM
yesoBeKa» ¢ monpaBkaMu 2008 1. u «[IpaBumaMu KJIMHU-
yecKoll mpaktnku B Poccuiickoii Menepann», yTBepXK-
JeHHBIMU TTprKazoM Munsapasa PD or 19.06.2003 Ne266.

HccnenoBaHust IpOBOAMINCH BCEeTIa B ODHU U Te Xe
Yyachl B IIPeAONepalOHHOM IepHoe U Ha 6-€ CYT ocjie
SHIOMNPOTE3UPOBAHMS Ta300eIPEHHOTO I KOJEHHO-
ro cyctaBa. CocTossHIMEe KPOBOTOKA M3y4YaId C TTIOMOIIBIO
matynka mDLS ¢ ncmonmbp3oBaHreM OpUTHHAIBHOTO ajl-
roputMudeckoro nomxoxna. C 3Toii mespio ObUIa pa3pabo-

TaHa METOOMKA CIICKTPaJIbHOTO Pa3IoXeHUsI CUTHaIA Ha
YaCTOTHBIE KOMIIOHEHTHI, CBSI3aHHBIC C TeMOIMHAMMIYC-
CKMMU NCTOYHUKAMU PA3TMIHON CKOPOCTH CIBUTA CJIO-
eB KpoBu [5—7]. BBumy ero HOBU3HBI Mbl CYUMTaeM HEO00-
XOIVUMBIM OCTAHOBUTHCS Ha UCCIICAYeMbIX HAMM ITapame-
Tpax TeMOIUHAMUKH.

CocTostHre KPOBOTOKA M3Y4YajId C IIOMOIIBIO JaTYNKA
mDLS ¢ ucronbp3oBaHreM OPUTUHAIBHOTO aJTOPUTMU-
yeckoro noaxoma. C 3Toit Lebio OblIa pa3paboTaHa Me-
TOIMKA CIIEKTPAIbHOTO Pa3JIOKEHMS CUTHAIA Ha YaCTOT-
HBbIC KOMITOHEHTHI, CBSI3aHHBIC C TeMOIUHAMUYCCKUMU
WCTOYHUKAMU PA3IMIHON CKOPOCTH CIBHUTA CIIOEB KPO-
BU [5, 7]. BBumy ero HoBU3HBI Mbl CUATaeM HEOOXOIM-
MBIM OCTAaHOBUTBCSI Ha MCCIIEAyeMbIX HAMHU ITapaMeTpax
TeMOIMHAMUKU.

st oberdyeHusI MHTEPIIPEeTalli MHOTOYaCTOTHO-
TO aHaJIM3a HaMM BBEIEH TeMOIMHAMNICCKUI MHIECKC —
HI (Hemodynamic Index). HI onpenensiercst Kak MHTEH-
CHBHOCTb KOJIeOAHUI OTPaxkKeHHOTO JIAa3epHOTO U3JIyde-
HUS B TIOJIOCE YAaCTOT, COOTBETCTBYIOIIEH 00beMy IBU-
KEeHUSI KPOBH C OIIPeNeJICHHON CKOPOCThIO ciBura. Hm3-
kouacToTHbI uHIeKc (HI1) onpenensieTcsa MeaneHHbIM
MEXXCJIOEBBIM B3aMMOJICHCTBHEM, BEICOKOYACTOTHAST 00-
nmactb (HI3) xapakTepu3syer OBICTpBIC TIPOLIECCH CIBUTA
cioeB. HI2 3arnMMaeT mpoMeXyToOIHOe TOJIOKeHME (TIpe-
KaIMWLIIPHBIA 1 KaIMDIIPHBIN KPOBOTOK). OTHOCUTETb-
Hele nHaekcsl RHI1, RHI2, RHI3 o6o3HagaioT HOpMu-
pPOBaHHBIN (OTHOCUTEIBHBIN) BKJIAM KaXKIOW KOMITOHEH-
TBI B oOmue nuHammdeckue npoieccel: RHI1 = HI1/
(HI1+HI2+HI3), RHI2 = HI2/(HI1+HI2+HI3), RHI3
= HI3/(HI1+HI2+HI3). s ouleHKN TeHOCHIINA Te-
pepacmpenesieHIss KpOBOTOKAa MEXIY OBICTPEIMHU U MEI-
JICHHBIMU TIpOIlecCaMM BBEICHBI IT0Ka3aTeId Pa3HUIIEI
(HI1-HI3) n orHomenus (HI1/HI3). dns kaxmoro HI
(HI1, HI2, HI3) ncmonb3yeTcsl TOMOJTHUTEIbHAS Mepa
MEIUICHHBIX KOJICOaHNI KPOBOTOKA — OCUMJUISITOPHBIN
remonumHammdeckuii maaekc (OHI). Omnpenenens! ciaemy-
fore OHI: 0.005-0.05 'y — aBM>XKeHME KPOBU, aCCOIU-
npoBarHoe ¢ sHnoTenreM (NEUR), 0.05-0.15 I'it — nBu-
JKEeHHE KPOBU, OTIPEI/ISIEMOE MBIIIICYHBIM CJIOEM COCYIOB
(MAYER), 0.15-0.6 'y — nBrXeHMe KPOBH, 3a1aBacMoe
nabixareabHbiM HuKiIoM (RESP) u 0.6-3 I'u — myibcoBbie
tomuku (PULSE) [80].

CraTHCcTUYECKII aHAIN3 BBIITOJIHEH C IIOMOIIIBIO SI3BI-
ka R (http://cran.r-project.org) Bepcuu 4.1.0 [9]. I'pyn-
ITOBBIEe JaHHBIC MpeIcTaBleHH B dopmaTte MemnuaHa
(Me), 25% nepuentuib (P25), 75% nepuenruins (P75).
7151 cpaBHEHMST TPYIIIT UCIIOIB30BAJICS TTAPHBINA KPUTESPUA
BuiikokcoHa st 3aBUCUMBIX BEIOOpOK (Wilcoxon signed
rank test). HyreBast riumote3a 00 OTCYTCTBMH pa3Iudmit OT-
Beprajachk Ha ypoBHe 3HaumMocTu 0.05.
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Pe3ynbTaTtbl 1 06CcyKaeHne

B 1-ii cepum nccieaoBaHUI MBI PELIUIIN TPOBEPUTH
CYIIECTBYET JIM pa3HUIIA B TeMOIUHAMUYECKUX U OCITUI-
JISTOPHBIX IMOKA3aTeNISIX Ha MPOEKIIUU 310POBOTO 1 0OJIb-
Horo cycTasa (Taou. 1).

Kak BuaHO 13 mpencTaBaeHHBIX JaHHbBIX, B 30HE MPO-
€KIIMK1 O0JbHOIO CycTaBa MO CPaBHEHUIO CO 3IO0POBBIM
pPe3KO yMeHbIIeHbl TeMoauHaMuyeckue uuaekcol HI1
u HI2, a Takxxe RHI1 u RHI2. ITonyyeHHble cBeneHust
TOBOPSAT O CHUXXEHUU CABMUIA MPUCTEHOYHOIO (9HIOTE-
JIMAJILHOTO) U TPOMEXYTOYHOTro KpoBoToka. [TpuBeneH-
Hble JaHHbIE, OECCIIOPHO, CBUAETEIBCTBYIOT O TOM, YTO
B 30HE MOPaXXEHHOTO CycTaBa 3HAYMTEIbHO YCUJIEHBI SH-
notenuanbHasa nuchyHkuus [11—13] u pe3ko akTUBUPO-
BaH MpoILecC CBEPTHIBAHUS KPOBU U aare3nu (popMeHHbIX
3JIEMEHTOB K CTeHKaM MOBPEXAEHHOI0 sHAoTeaus [ 14—
16]. Cinenyet HAMOMHUTD, YTO SHAOTEIMATbHAS TUCHYHK-
LIS B HACTOsIIIee BPeMsI CUMTAETCsl KJIIOUYEBBIM 3TallOM
B paHHEM aTeporeHe3e U OMHUM U3 (haKTOPOB MpOrpec-
CUpPOBaHUS aTEePOMHBIX OJisilIeK Ha OoJiee MO3AHUX CTa-
IUSX, a TAKXKE Pa3BUTUSI TPOMOO3IMOOIUUECKUX OCIOXK-
HeHwuii [12]. B To ke BpeMsl TeMOHaMUyecKue MHIEKChI
HI3 u RHI3 pe3ko Bo3pacTaroT, UYTO CBUAETEIbCTBYET
00 ycujaeHuu caBura B oceBoMm motoke. 1o Bceil Buau-
MOCTH 3Ta peakiiusi HOCUT KOMITIEHCAaTOPHBIN XapaKTep
W HampaBjieHa Ha yay4ylleHHe KPOBOCHAOXEHUS B MO-
paxeHHOM cycTaBe. Bmecte ¢ Tem, cootHomenue HI1/
HI3 ymeHnbiaercst 6ojiee yeM B 3 pa3a, YTO CBUIETEb-
CTBYET O INpeobJagaHUuU CABUTOBBIX TOTOKOB B 00JIaCTU
MeJIEHHBIX TPOIECCOB.

CrnenyeT o6paTUTh 0cOO0e BHUMaHHE HA TO, UTO
B 30HE MPOCKINU MOPAKEHHOTO CyCTaBa 3HAUYUTEIb-
HO yBeJIMYMBAETCs OCHWLIATOPHBIN nHaekc MAYERI.
Vcranosneno, uto BojiHel MAYER siBasiioTcs mnepe-
XOIHBIMU KOJIeOATEIbHBIMU PEeaKIIMIMMN Ha TeMOIMHA -
MHUYecKre BO3MYIIeHMs. boee Toro, aMminTyna BOJH
MAYER cBsizaHa Kak ¢ cujioii BO30y:KIa0IIX BO3MY-
IIEeHUI, TaK ¥ YyBCTBUTEIBHOCTHIO CUMITATHIECKOTO
KOMIMOHEHTa 6apopelenTopHoro pedekca, Torama Kak
ImapacuMITIaTHYECKNE BO3ICUCTBHSA OKA3bIBAIOT OTPHU-
aTeJbHBIC BIUSHUS Ha UX YacTOTy W aMIumutymy [10].
CTob 3HAYNTEIbHOE CHIUKECHNE OCHILUISITOPHOTO MH-
nekca MAYERI1 cBuneTenbCTBYET O HApYILIEHUU peTy-
JISITOPHBIX MEXaHU3MOB, OCYIIECTBIISIEMbBIX aBTOHOMHOM
HEPBHOM CHCTEMOI M HAaIlpaBJICHHBIX Ha BOCCTAHOBIIC-
HIe HOPMaJIbHOTO KPOBOTOKA B 00JIACTH ITOPasKEHHOTO
cyctaBa. O6 3TOM XK€ MOXET CBUACTEIHCTBOBATH CHIU-
xkeHue ocumuisitopHoro nanekca PULSE3, orpaxkaro-
IIEeTO CTEIEHDb YIAaCTHS aBTOHOMHOM HEPBHOM CHUCTEMBI
B PETYJISIIIUKA KPOBOTOKA HAa 3aKIIOYMUTEIHEHOM 3TAIle BBI-
6poca KpOoBU U3 CEPALIA B MOMEHT CUCTOJIMYECKOTO CO-
KpalieHus.

B crnenyrormeit cepuu McciieqoBaHUN MbI BEISICHSUIH,
KaK M3MEHSIOTCS TeMOIMHAMUIECKIE ITOKA3aTe N B TPAHC-
IUIAHTUPOBAHHOM CyCTaBe Ha 6-€ CyT IOCJje OoIepaluu
(Tabu. 2).

Kaxk crmenyeT M3 mpuBeIeHHBIX TaHHBIX, ITOCIE
TpaHCIJIAHTAIIMK B 30HAX IIPOCKIINH 3M0POBOT0O M TPaHC-
IUTAHTUPOBAHHOTO CYyCTaBa MPAKTHICCKH COXPAHSIIOTCS
T€ XX€ pas3IM4YusI, YTO U B JOOIICPAIIMOHHOM IIPUPOIC.
CienyeT TUIIb YKa3aThb, YTO B IIOCICOIIEPAIIMOHHOM IIe-

Tabnuya 1/ Table 1

MokasaTenn remogNHaMMNKIN 1 OCLINNINIATOPHbIE MHAEKCbI B 30He NpoeKLun 340poBOro 60nbHOroO CcycTaBa B foonepaLunoHHOM nepuoae

Hemodynamic parameters and oscillatory indexes in zone of a healthy and diseased joint in the preoperative period

INoxazarenn 310pOoBBIii cycTaB IMopaxeHHBIii cycTaB

Indicators Healthy joint Damaged joint »
HI1 143 [119-162] 80.4 [52.5-148] <0.0001
HI2 356 [297-418] 243 [188-361] <0.0001
HI3 171 [142-210] 291 [264-339] <0.0001

HI1/HI3 0.818 [0.633-0.91] 0.278 [0.172-0.447] <0.0001
RHI1 0.207 [0.191-0.225] 0.129 [0.0947-0.176] <0.0001
RHI2 0.516 [0.496-0.537] 0.406 [0.354-0.443] <0.0001
RHI3 0.266 [0.239-0.305] 0.444 [0.391-0.549] <0.0001

MAYERI 0.033[0.022-0.047] 0.057 [0.039-0.078] <0.0001

PULSE3 0.707 [0.66-0.746] 0.671[0.621-0.724] 0.015

IIpumevanue. [TpencrapneHue naHHbIX Me [P25-P75]. CpaBHeHuMe Tpyni o napHoMy Kputepuio BuiikokcoHa, 3aech 1 B Tab. 1-4.
Note. Representation of Me data [P25-P75]. Comparison of groups by Wilcoxon signed rank test.
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pHOJEe YMEHBIIAETCS HE TOIbKO OCLUUIATOPHBIA NHAEKC
PULSE3, nou PULSEI, uT0o cBUaeTeNbCTBYET O OoJiee
[IyOOKMX HAPYLIEHUSIX PErYISIUU KPOBOTOKA B MOMEHT
cokpatieHus cepana. Orcona cieayeT BEIBO, YTO K MO-
MEHTY BBIIIMCKM 0OJIbHOTO M3 CTaLlMOHAapa I10cjie olle-
palny COXPaHSIOTCSI 3HAYUTEIbHBIE N3MEHEHMST MUKPO-
LUPKY/ISILUMU B 30HE TPAHCIUIAHTMPOBAHHOIO CyCTaBa.
Bcé 370, 6€3yCI0BHO, MOXET OTPA3UThCSI HE TOJBKO Ha
MPUXUBIEHUM MMOCJIEIHEr0, HO ¥ IIPUBECTH B JaJIbHEM -
LIeM K TpPOMO03MOOIMYECKIUM OCIOKHEHUSIM.

OnHOI 13 33129 UCCIICIOBAHMS SBIISLIOCH PEIICHUE BO-
IIpoca, KaK N3MEHSIETCS COCTOSTHIE TEMOTMHAMUKY B 310~
POBOM M TPAHCILUIAHTUPOBAHHOM CYCTaBax B IOCIIeOIIepa-
MOHHOM Itepuoze. C 3TOM IIeJIbIO IIPOBEICHO CPaBHEHUE
HCCIIETyeMBIX TeMOIMHAMNIECKIX (DYHKIINI B TIPOCKIIH-
OHHBIX 30HaX 3II0POBOTO 1 OOJILHOTO CyCTaBax B TOOIIEpa-
LIMOHHOM U TIOCTOIIepalliOHHOM Tteproaax. [lomyaeHHBIE
JMTaHHBIC TIPEICTABICHEI B TA0Muax 3 u 4.

Kak BugHO 13 Tabi. 3, B 30HE TIPOSKIINHU 3I0POBOTO
cycTaBa B IIOCTOIEPALIMOHHOM IT€pUOIe HUKAKNX U3ME-

Tabnuya 2/ Table 2
FeMopAMHaMMNyecKmne N oCUUNNIATOPHbIE MHAEKCHI B 30HE NPOeKLMY 3A0POBOro 1 TPAHCMNIAHTUPOBAHHOIO CycTaBa
Hemodynamic and oscillatory indices in zone of a healthy and transplanted joint
INokaszarenn 310poBblii cycTaB TpaHCIIaHTUPOBAHHBII CyCTaB
Indicators Healthy joint transplanted joint b
HI1 140 [120-161] 86.5[58.1-134] <0.0001
HI2 341 [286-411] 253 [187-330] 0.0001
HI3 172 [142-217] 291 [251-351] <0.0001
HI1/HI3 0.819[0.698-0.941] 0.318 [0.188-0.462] <0.0001
RHII1 0.214[0.196-0.23] 0.136 [0.103-0.173] <0.0001
RHI2 0.52[0.503-0.541] 0.395[0.352-0.453] <0.0001
RHI3 0.258 [0.243-0.291] 0.439 [0.377-0.545] <0.0001
MAYERI 0.040 [0.029-0.062] 0.060 [0.043-0.088] 0.002
PULSE 1 0.73510.699-0.757] 0.723 [0.665-0.748] 0.016
PULSE 3 0.69 [0.654-0.738] 0.66 [0.62-0.705] 0.001
IIpumeuanue. Toxe, uTo B Ta0MI. 1.
Note. The same as in Table 1.
Tabnuya 3/ Table 3

FemoguHaMuyecKne 1 OCLINATOPHbIE UHAEKCI B 30HE MPOeKLN 340POBOro CycTaBa B JOONEpaLiOHHOM 1 NOCTONepaLioHHOM nepuoaax

Hemodynamic and oscillatory indices in the projection area a healthy joint in the preoperative and postoperative periods

IToka3arenu Jo onepauuu ITocne onepauyu
Indicators Before operation After operation L
HI1 144 [122-163] 142 [125-162] 0.83
HI2 356 [297-418] 343 [288-411] 0.90
HI3 167 [142-203] 171 [142-210] 0.82
HI1/HI3 0.816 [0.632-0.91] 0.819 [0.704-0.939] 0.72
RHI1 0.208 [0.192-0.225] 0.214 [0.196-0.229] 0.90
RHI2 0.516 [0.497-0.537] 0.52[0.503-0.541] 0.42
RHI3 0.266 [0.239-0.301] 0.258 [0.243-0.287] 0.32
MAYERI 0.032 [0.021-0.046] 0.040 [0.029-0.060] 0.014
MAYER2 0.03510.019-0.051] 0.042 [0.028-0.066] 0.009
PULSEI 0.74310.711-0.78] 0.735[0.699-0.757] 0.019

IIpumeyanue. Toxe, yTo B Ta0I. 1.
Note. The same as in Table 1.
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Ta6nuuya 4/ Table 4

FemopgnHamnyeckune n OCHMNINATOPHDbIE NHAEKCDI B 30HE NPpoeK|N TpaHCM/IaHTUPOBAHHOIO CyCcTaBa B AoonepaLyAOHHOM

n nocronepaynoHHoOM nepuopgax

Hemodynamic and oscillatory indices in the projection area of the transplanted joint in preoperative and postoperative periods

IMoxazaTenu o oneparumn ITocne oneparu
Indicators Before operation After operation p
HI1 80.4 [52.5-148] 86.5[58.1-134] 0.75
HI2 237 [188-341] 251 [187-330] 0.96
HI3 292 [267-339] 291 [252-351] 1.00
HI1/HI3 0.277 [0.172-0.444] 0.31510.187-0.462] 0.013
RHII1 0.129 [0.095-0.176] 0.136 [0.103-0.173] 0.088
RHI2 0.406 [0.354-0.443] 0.391[0.352-0.452] 0.54
RHI3 0.444 [0.391-0.549] 0.439[0.377-0.545] 0.032
PULSEI 0.74[0.701-0.758] 0.723 [0.665-0.748] 0.021

IIpumeyanue. Toxe, yto B Tabnuie 1.
Note. The same as in Table 1.

HEHUI B TeMOAMHAMMUYECKUX MHIEKCaX He HaOJItoaaloCh.
B To xe Bpems clienyeT OTMETUTD, YTO B TIOCJIEOTIepaliy-
OHHOM TIEPHOJIE OTMEYAJIOCh YBEJINYEHHME OCIMIUISITOPHBIX
nHaekcoB MAYERI1 u MAYER2, uto, o Bceit BUIUMO-
CTH, SIBJISIETCSI KOMIIEHCATOPHOM peakliiveit, ClocoOCTBY-
ollelt HOPMaJIM3allui MUKPOITMPKYJISITOPHBIX IPOLIECCOB.
OnHOBpeMEHHO HabJII0JaeTCsT He3HAYUTEIbHOE CHUKE-
Hue ocuwstopHoro uHaekca PULSEL, uyto npenmnoo-
>KUTEJILHO CBSI3aHO C YMEHbIIIEHMEM Harpy3Ku Ha cepjlle.

Kaxk 1 B Hab/TI01eHMSIX Ha 3[I0POBOM CYCTaBe, TTPaKTH -
YeCKM HUKAKWUX M3MEHEHUI B IPOEKIIMOHHOM 30HE TpaHC-
TUTAHTUPOBAHHOTO CycTaBa He mpon3onuio (Tao.a. 4). Mc-
KJIIOYEHME COCTaBJISIET YBEJIMYEHUE B IIOC/IEONIEPAIIMOHHOM
nepuone cootHourenust HI1/HI3. IMocnenuuit dpakr cBu-
JETeIbCTBYET 00 YBEJIMUYEHUU JIOIU TTPUCTEHOYHOTO (3H-
JOTEIMAJILHOTO) KPOBOOOPAILIEHMSI, UYTO JIUIITHUI pa3 CBU-
JeTeIbCTBYET 00 YCUICHUH SHAOTEeIUAIbHON TUCHYHKIIMT
B 30HE TPAHCIUIAHTMPOBAHHOTO CyCTaBa.

Bce mpencraBieHHBIE TaHHBIE CBUIAETEIHCTBYIOT
0 TOM, 4TO B 30HE€ ITOPaXXEHHOTO CycTaBa pa3BUBAIOTCS
3HAYUTEJIbHbIE HapyIIeHUSI MUKPOTeMOIMHAMUKHM, YTO
He MOXET He CKa3aThCsl Ha TEYeHMH TaTOJIOTMYECKOTO IPO-
1ecca. B mepBy1o Hezeso mocie 3aMeHbI CycTaBa 3TH CABU -
I'M HE TOJIbKO HE JIMKBUIUPYIOTCSI, HO MOTYT JaXe YCYIy-
onsaThes. CnenyeT oOpaTUTh 0COO0e BHUMaHUE Ha TO, YTO
B IIOCJICONEPALIMOHHOM MEePUOIe MOC/Ee 3aMEHbBI CyCcTaBa
BCerna IpUMEHSIOTCS JIeKapCTBEHHBIE TTperaparhl, ooJia-
JaloNIre aHTUKOATYJISTHTBIM IeCTBHEM (Tpagakca u Jip.),
YTO TpeOyeT KOHTPOJIS 32 COCTOSTHUEM MPOLIECCa CBEPTHI-
BaHus KpoBu [17]. B To ke BpeMsl HEeMHBa3UBHbBII METO
oTpenesIeHUsI TeMOIMHAMUIECKUX (DYHKIIMIA ¢ HaIlIel TOY -
KU 3peHUsI MOXET B 3KCTPEHHBIX CIIy4asiX COCTaBUTh OpH-

€HTUPOBOYHOE MPEICTaBIeHUE O COCTOSIHUU Mpoliecca
reMOKOaryJsiiMy B 30HE MOPaKeHHOTO CyCTaBa U Jaxe
MOMOYb OTPETYJIUPOBATH 103y MPUMEHSIEMbBIX aHTUKOAry-
JIsIHTOB. O0 3TOM, B YaCTHOCTH, TOBOPAT HAllX HAOIOE-
Hus [14-16], CBUIETENBCTBYIOIINE O BHICOKMX KOPPEIS-
LIMOHHBIX OTHOIIEHMSIX MEXIY ITOKa3aTeasIMU TeMOAMHA-
MMKU, TPOMOOJMHAMUKM U OTAEJIBHBIX CTaIUI mpoliecca
CBEPTHIBaHUS KpOBU. MeToa onpeneeHus reMOIUHAMU-
KU HEMHBa3UBEH, TpeOyeT HAIMUYKSI HECJI0KHOI0 060pyn0-
BaHUS 1 HEOOJBIION 3aTpaThl BpeMeHHU (10 5 MuH). OnHa-
KO JUJIS TTO00HOT0 3aKJII0UYEHUST HEOOXOIMMO MPOBEICHUE
JIOTIOJTHUTEJIbHBIX UCCIeNOBAHUII Ha 3HAYUTEJIBHO 0OJIb-
1IEM KOJIMYECTBE OOIbHBIX, UTO U SIBJISIETCSI OCHOBHOM 3a-
Jlaueil Halllelt nanbHeei padboThl.
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