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O6ocHoBaHue. AmMryTayns HUXHUX KOHEYHOCTEN — BbIHYXAEHHasi Mepa L4/ craceHvs nayueHTa
C KPUTUHECKUMU apTepuasibHbIMU U HENPOTPODUHECKUMU HaPyLUEHUSMU B O0O1aCTU HUXHUX KOHEeY-
HOCTeN. Pa3nn4Hbie OCJIOXKHEHUSI CO CTOPOHbI aMrlyTayMOHHOM KYJbTY pa3BUBaKOTCS Y 3HAYNTESIbHOM
o (go 40%) naymeHToB c caxapHbiM anabetom. OgHO 13 caMbiX YaCTbIX OC/IOXKHEHW — HECOCTOSI-
TE/IbHOCTh LLIBOB U Pa3BUTUE XPOHUYECKUX paH Ky/bTy. OnucaHue KanHn4eckoro ciay4das. 19.10.2021
Ha ambynaTtopHoe sedeHne noctynuaa nayneHTka 0., 64 roga, A48 NeYeHUs rHOMHO-HEKPOTUHECKOM
paHbl amyTaymMoHHON Ky/bTU MPaBou HYXKHEN KOHEYHOCTU. 24.09.2021 BbirnosiHEHa BbICOKasi amriyTa-
Yyusi B CBSI3U C TPOMOO3OM 6eApEeHHO-TUOMAaIbHOro LWyHTa, yctaHoBaeHHoro 08.09.2021 (wyHTupoBa-
HUe HVXKe eI KOJIEHHOIo cycTaBa CUHTETUYECKUM rpoTe3om Vascutek, 7 MM, cripaBsa), v pa3Butmem
KPUTUHECKOU ULLEMUU MPaBOU HYXKHEN KOHEYHOCTY C HEKPO30OM AUCTallbHbIX (hanaHr nasbLeB rnpaBom
cronbl. OueHka paHbl nposegeHa o Lkasne bentc-[>xeHceH. JleyeHne paHbl NpoBoAnIOCH 10 UHANBU-
AyasibHOMy riaHy C MUCrOJ/Ib30BaHNEM KOHANLMOHUPOBAHHOV KIETOYHOU Ccpefbl OT ME3EeHXVMaslbHbIX
cT1B0s10BbIX K1eTOK (KC-MCK), obecrnieunBaroLLer CTUMYISLUMIO aHrimoreHesa v yy4luaroLyer pemoge-
JiMpoBaHne n pereHepaunto B obnactun paHbl. MectHoe npumeHeHne KC-MCK rno3Bosinio coKpaTuTe
CPOKM 3a)XUBJIEHWUSI Y [OCTUYb 3aKPbITVS TKAHEBOIro gegekTa 6e3 rpyboro pybua. 3aknoveHue. [lpu-
meHeHne KC-MCK MoXXeT 6biTb 3(hGheKTUBHBLIM METOLOM AJ1S1 3a>XUBJIEHNS THONHO-HEKPOTUHECKON
riocseonepaLnoHHON paHbl, 06pa3oBaBLLENCS BCAEACTBUE aMmyTalyum KOHEYHOCTY Yy NayneHTOB C Kpy-
TUHECKOM ULLIEMUNEN HYXKHUX KOHEYHOCTEN.

Knro4yeBbie cnosa: aMmnyTauns HUXHUX KOHEYHOCTE; Kputndeckasi viiemus HUXKHEN KOHEYHOCTU;
KOHAONLUNOHMPOBaHHas KsieTo4YHas cpefa, XPOHn4Yeckas paHa, CaX&,OHbIIZ ,QM866T.
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OBOCHOBAHUE

XpoHu4eckne paHbl B 0OO3pPMMOI NEPCrneKkTmBe
O6yoyT oOCTaBaTbCA 3HAYMMON MeamMKOo-CoLmasnbHONM
npo6aemMol B CBA3M C HaCTON MHBaNMAN3aunen, Crnox-
HOV apanTaunei B coumyme 1 60nbLIMMIN COoLManbHO-
9KOHOMUYECKMMN MOTEPSMU KakK OAs MauneHTa, Tak
1 ons rocygapcTsaa.

AMMNyTaums HXKHUX KOHEYHOCTEN — BbIHY>XAEHHAs
Mepa [ CnaceHnsi nauyeHTa C KpUTUHECKUMI apTepu-
aNbHbIMU 1 HENPOTPOPUHECKNMI HAPYLLEHUSAMN B 06-
JTACTW HWKHUX KOHeYHocTel. OgHaKo OCIOXKHEHUSI CO
CTOPOHbI aMNyTaLMOHHON KY/LTY Pa3BMBalOTCS Y MHO-
rMXx NaumeHToB ¢ caxapHbimM anabetom (go 40%), KoTo-
pble B CBOKO o4epenp cocTasnsioT Ao 50-70% B CTpyk-
Type BCEX HEeTPaBMaTUYeCKMX amnyTauuin HUKHUX

JnueHsmns CC BY-NC-ND 4 /
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KOHeyHocTen. K npuynHam pasButirs XPOHUYECKNX paH
KYNT OTHOCATCS OTAMOLLIEHHbIN KOMOPOMAHBIA (HOH,
Cerncuc, HenpasWIbHbIA BbIOOP YPOBHSA ammyTauuu,
remMaToMbl KyfibTW, Makpo- 1 MUKPOaHrMonaTum, BbiCO-
KOBUPYNEHTHAs, B TOM Y/CNe HO30KOMUanbHas HMeK-
uns [1-4]. DTOT TN XPOHWYECKMX pPaH Mo4YTu BCerga
COMPOBOXAAETCA THONHO-HEKPOTUYECKIM MPOLIECCOM,
BKJIOYaOLLMM OJINTENBHYIO MHTOKCUKaUMIO, penHgbek-
L0 paHeBO MOBEPXHOCTY C 06Pa30BaHNEM B Ny4LLIEM
cnyyae kenougHoro pyéua, a MHoraa rogaMuy He 3a)ku-
BalOLLIMX CBULLE 1 NOBEPXHOCTHBIX PaH B 06nactu am-
NyTauMOHHON KYNETU HUKHEW KOHEYHOCTI.

Cpeon pasHoobpasHbiXx METOOOB PErMoHapHOro
JIEYEHUS XPOHWYECKMX paH (PepMeHTHbIn Oebpua-
MEHT; HEKPIKTOMUS; TMAPOXMNPYpPrudeckas obpaboTka;
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KJIMHUYECKUIA CNTYYANA

SUCCESSFUL APPLICATION OF CONDITIONED CULTURE
MEDIUM FORTHE TREATMENT OF A CHRONIC WOUND
OF AN AMPUTATION STUMP: A CLINICAL CASE

A.l. Cherepanin, O.V. Pavlova, V.A. Kalsin, M.A. Konoplyannikov, V.L. Baldin, S.V. Deryabin
Federal Scientific and Clinical Center for Specialized Medical Assistance and Medical Technologies of the Federal Medical
Biological Agency, Moscow, Russian Federation

Background: Amputation of the lower extremities is a necessary procedure to save a patient with critical
arterial and neurotrophic disorders in the lower extremities. The amputation stump-related complications
develop in many patients with diabetes mellitus (up to 40% of the total population). Clinical case
description: Patient Yu., 64 years old, was admitted on October 19, 21 for an outpatient treatment
of purulent-necrotic wounds of the amputation stump of the right lower limb. A high amputation was
performed on September 24, 2021 due to thrombosis of the femoral-tibial bypass, installed on September
08, 2021 (bypassing below the knee joint gap with a Vascutek 7 mm synthetic prosthesis on the right)
and the development of critical ischemia of the right lower limb with necrosis of the distal phalanges of
the right foot toes. The wound was assessed according to the Bates-Jensen scale (BJ) and examined
according to the developed protocol. The wound treatment was carried out according to an individual
plan using a conditioned culture medium from mesenchymal stem cells (CM-MSCs), which stimulates
angiogenesis and improves remodeling and recovery in the wound area. CM-MSC application made
it possible to reduce the healing time and achieve a scarless closure of the tissue defect. Conclusion:
The use of CM-MSC can be an effective method for healing a purulent-necrotic postoperative wound
resulting from amputation of a limb in patients with critical ischemia of the lower extremities.

Keywords: lower limb amputation; critical lower limb ischemia; conditioned cell medium; chronic wound;
diabetes mellitus.
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yNbTPa3ByKoBas Kasutaums; obpaboTka aproH-nnas-
MEHHbIMW U BO3AYLUIHO-NAa3MEHHbIMY MOTOKaMMu,
BbICOKO3HEPreTUHECKUM Na3epHbIM U3Ny4EHNEM, «MyIb-
CUpYIOLLIEN CTpYyel») NCMONb30BaHNE KOHOULMOHUPO-
BaHHOWN KJIETOYHOWN Cpefpl OT ME3EHXMMaSIbHbIX CTBO-
no.bix knetok (KC-MCK) oTnnyaetcs 6e30nacHOCTbIO,
YHUBEPCANbHOCTLIO BO3OENCTBUS Ha XPOHWYECKUE
paHbl, UMeIoLLME pa3Hble CTaoun PaHeBOro npoLecca,
MOCKOJIbKY COYETaeT NMPOTMBOBOCNAIMTENBHYIO U pe-
reHepaTUBHYO aKTUBHOCTb [5].

Vicnonb3oBaHne KNeTo4HOW Tepanun npu fede-
HUM KOXHbIX PaH B HaCTOsILLEe BPEMS SBNSETCS ak-
TUBHOW 06NacTbio UccnenoBaHuin. MynsTUNOTEHTHbIE
B3pPOCSIble CTBOJIOBblE KNETKU — MpUBAEKATENbHbIN
BbIOOP A4N51 KNETOYHOWN Tepanuu, NOCKOJSIbKY OHM obna-
parT 6onbwnm  nponndepatuBHbIM - NMOTEHLMATIOM,
CNOCOBHOCTbIO AnddepeHUNpPoBaTLCA B pasnnyHble
TUMbI KNETOK U NPOJYLMPOBaTh pasnyHble LUTOKUHbI
1 pOCTOBbIE (DAKTOPbI, BAXHbIE AN51 3aXKMNBJIEHUS PaH.

Tak, SHOOTEeNManbHble KNETKU-NPEALIECTBEHHUKN
(endothelial progenitor cells, EPC) yyacTtsytoT B pe-
BacCKynsipu3aumm 1 BOCCTAHOBIIEHNN MOBPEXAEHHbIX
TKaHel. B HeckonbKnx ny6nnkauusx coobLianocs, 4To
TpaHcnnaHtauuss EPC yckopsina 3a)kmBfieHve paH 3a
CYET YCUJIEHNSI HEOBACKYNAPU3aunn B rpaHynsumnoH-
HOW TKaHW, CEKPETMPYS PasnyHble POCTOBbIE (DaKTO-
Pbl M LUMTOKUHbI, CBSI3aHHbIE C 3a)XXKUBNEHUEM pPaH,
TEM CaMbIM CMOCOOCTBYSI MPUBNIEYEHNIO MOHOLUTOB/
Makpogaros U CTUMYNNPYS SHOOMEHHbIA aHMMOreHes
BO BPEeMSsI MpoLiecca 3a>kKMBEHNS paH [6].

MeseHxumanbHble cTBOSIOBbIE KNeTkn (MCK) Tak-
Xe SABNSOTCS NepCrneKkTUBHbIM TUMOM KNETOK ANisi BOC-
CTaHOBNEHNSI UM 3aMeHbl MOBPEXAEHHbIX TKaHei.
OHu obnapatoT cnocobHOCTLIO ouddepeHumpoBaTh-
CSl B HECKOJIbKO JIMHWI KJIETOK — aaunouuTbl, XOHA-
pouunTbl, ocTeobnacTel 1 ap. Kpome toro, M. Sasaki
n coasT. [7] nokasanu, 4To MCK cnocobcTBytoT 3a-
XKMBNEHUO paH, AndhepeHUnpysack B HECKONBbKO TU-
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NOB KJIETOK KOXW — KepaTUHOLWTbI, SHAOTeNnasb-
Hble KNETKKW, NepUUUTbl 1 MOHOUMTLI. B uccneposannm
Y. Wu n coasr. [8] coobuiaeTcs, 4to MCK 3HavnTenb-
HO yny4Luanmn 3a>KMBJIEHNE PaH Kak Yy Mbillein ¢ guabe-
TOM, Tak 1 6e3 gnaberta, AEMOHCTPUPYS YCKOPEHHOE
3aKpbITVe paH 3a CYeT BbICBOOOXOEHMS NPOAHrMo-
reHHbIX (PaKTOPOB.

AHanma napakpuHHbIX (aKTOPOB, BbICBOOOXAA-
emblx n3 MCK, nokasan, 4to MCK cekpeTupytT 3H-
potenuansHbIi hakTop pocTa (vascular endothelial
growth factor, VEGF), uHcynuHOnopoOGHbI dakTop
pocTta 1 (insulin-like growth factor 1, IGF-1), anugep-
ManbHbI akTop pocTta (epidermal growth factor,
EGF), daktop pocTta kepatuHouutoB (keratinocyte
growth factor, KGF), aHrmonoatunH-1 n ctpomanbHbix
KNeToK npomadeogHbin akTop 1 (stromal cell-derived
factor-1SDF-1) [9]. Bce aTu hakTopbl BHOCAT 60MbLUOWA
BKJ1af, B pekpyTupoBaHue moHouutoB CD14+, kepaTu-
HOLIMTOB 1 SHAOTENNaNbHbIX KNETOK B paHy. Cpefa ans
KynstusnpoBaHua MCK, n3sBecTHas Kak KOHOMLMOHU-
pOBaHHas cpefa, ABNseTCs, Takum 06pasom, 6oratbim
WCTOYHMKOM MapakpuHHbIX akTopos [10]. BeegeHne
3TUX (HaKTOPOB B MECTO MOBPEXAEHMSA OpraHa noBbl-
LWaeT ero Metabonnyeckyo akTUBHOCTb U yny4llaeT
CHab>XXeHne KNCNopoaoM, PEMOSENMPYET BHEKIETOY-
HbIi MaTpuKc. Mpyn 3TOM NPOAEMOHCTPUPOBAHO, YTO
6eckneToyHble nNpenapatbl Ha ocHoBe KC-MCK unme-
0T PS4 NPEVMYLLECTB NO CPaBHEHWUIO CO CTaHOAPTHOM
Tepanuen MCK: nx nerko nponsBoguTb, YNakoBbIBaTb
N TPAHCMOPTUPOBATb, a MMaBHOE — OHW HE HECYT HU-
KakKnx PUCKOB M MOBOYHbIX 3(DEKTOB, CBA3AHHbIX
¢ BBefeHneM knetok [10]. MNpenmyectsom KC-MCK
nepen KNeTOYHbIMU TEXHOMOTUAMU (KUBON KOXHbIN
3KBUBANEHT, annohunbpobnacTtbl, CyCneH3un LOHOP-
CKUX NENKOUWNTOB B paHe 1 T.0.) SABASETCH BO3MOX-
HOCTb €€ 1CMOJIb30BaHns B aMOynaToOpHbIX YCIIOBUSIX.

KJIMHUYECKWNI NPUMEP

O nauueHTe

MauuenTka HO., 64 roga, HanpaBneHa Ha Jone4yrBa-
Hve B ambynaTtopHbix ycnosusx 19.10.2021 ¢ xanoba-
MW Ha HE3aXKUBAKLLYIO paHy B o6nacTu nocneonepa-
LIMOHHOM KYJ5T MPaBo HUXKHE KOHEYHOCTN.

U3 aHamHe3a 6one3HN. [uarHos: «ATepocKJiepos3
apTepuii HMXKHUX KOHEYHOCTEN, OKKIHo3us 6edpeH-
HO-NOOKONEHHOrO cerMeHTa cnpasa». 08.09.2021:
6eapeHHO-TUOMANBHOE LUYHTUPOBAHUE HUXE LUEenu
KOMEHHOro CycTaBa CUHTETUYECKMM MPoTe3oM «Bac-
KyTek», 7 MM, cnpasa. Tpombo3 wyHTa. Kputnyeckas
UWEMNS NPaBON HUKHEN KOHEeYHOCTW. Hekpos aguc-
TaNbHbIX hanaHr nansbues npason ctonbl. 24.09.2021:

amnyTaunsi NPaBoil HUDKHEN KOHEYHOCTWU Ha YpPOBHE
cpepHen TpeTtu Geppa C pesekuumen annonporesa u
ayTonnacTvkomn obLien 6egpeHHON apTepun Crnpasa;
BTOPWYHbIE LUBbI B MPaBoyi NaxoBoi ob6nacTu. HOMHO-
HEKpPOTMYeCKas NnocneonepaLnoHHas paHa amnyTaum-
OHHOW KYNbTY NPaBOW HUXHEV KOHEYHOCTN Ha YPOBHE
cpepHen Tpetn 6egpa. ConyTcTBytOLLME 3a60/1€BaHUS:
caxapHbll gnabeTt 2-ro Tuna, VHCYIMHOMOTPEGHBIN.
Hedponatns cmelwaHHoro reHesa. [dunabeTnyeckas
MaKpoaHrmonaTusi, MNoJuHenponaTns, AUCTanbHbINA
Tn. CuHApPOM AmabeTU4ecKor CTOMbl: HenpouLemu-
yeckasa popma. ApTepuanbHasa runepTeHsns 2-in cte-
nexu, puck 4. Oucnmnugemus. CTeatorenaros.

B amb6ynatopHbIX YCNOBUSIX NaLMEHTKE NPOLOJSIKe-
Ha KOMMNAEKCHas Tepanusa B COOTBETCTBUN C PEKOMEH-
Jaumsamm ctaumoHapa.

®dusnkanbHas guarHocTuka

lpn ocmoTpe: obLiee COCTOSHUE YLOBNETBOPU-
TENbHOE; TENIOCNIOXEHNE HOPMOCTEHNYECKOE; KOX-
Hble MOKPOBbI 1 BUANMbIE CN3UCTbIE 6€3 0COBEHHO-
cTel; Temnepatypa Tena 36,8°C; cuctema AbixaHusi
6e3 OCOBEHHOCTEN; HaCbILEHNE KPOBU KUCIOPO-
nom (SatO,) 96%; 4acToTa cepheyHbIX COKPALLEHWI
18/mMuH; aptepuansHoe pasnexHue 140/80 mm pT.CT;
nynabC 68 ya./MyH, putMndHbIn. 2KNBOT Npy nansnaummn
6e3 0COOEHHOCTEN, NepPUCTanbTVKa BbICTYLUMBAETCS.
MouyemncnyckaHue 6e3 0COB6EHHOCTEN.

Hesponornyeckuii ctatyc. Co3HaHue sicHoe. OpreH-
TpOBaHa B MeCTe, BPEMEHV 1 COGCTBEHHON JINYHOCTMW.
MeHuHreanbHbIX CMMMNTOMOB HET. HeBponornyeckui
OCMOTP NEBOW HUXXHEN KOHEYHOCTU: MOHOMUNaMeHT
10r—1 (0 —Hopma, 1 — ocnabneH, 2 — OTCYTCTBYET);
TaKTWUNbHAsA YyBCTBUTESIbHOCTb COOTBETCTBYET HOPME;
6oneBast 4yBCTBUTENBHOCTb — OTCYTCTBME A0 YPOB-
Hsi cepefdVHbl CTOMbl; TemMnepaTypHas 4yBCTBUTEb-
HOCTb — OTCYTCTBUE O YPOBHS NOAbDKEK; PedeKchI:
Ha YPOBHE axuinoBa CYXOXWIUS U KONEHHbIN Ocna-
6neHbl. NpaBas HWKHAA KOHEYHOCTb aMyTMPOBaHa Ha
YPOBHE CpefHen TpeTun npasoro b6eppa.

JlaGopaTopHasi U UHCTpyMeHTasbHas

AnarHocTuka

MNokasatenn oO6LWero aHanM3a KpoBM U MOYM,
OUOXMMNYECKOr0o aHanm3a KpoBW, Koarynorpammbl
COOTBETCTBYIOT pedepeHCHbIM 3HA4YEHNSM CKOPPEK-
TUPOBAHHOIO KOMOPOUOHOro hoHa naumeHTKu. [Mo-
ko3a Kposu 8,2 MMosnb/n. Mukpobuonornyeckoe Kyib-
TypasbHOE WuccnegoBaHNe pPaHeBoOro OTAENSeMOro
(05.09.2021): Staphylococcus haemolyticus 103, nuHe-
30nup-S (B cTaymoHape NpoBefeH Kype NiedeHus nm-
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He3onuaoM B fo3e 600 Mr, BHYTPUBEHHO, KanesbHO,
2 pasa B fieHb, 5 OHen; caHauusa paHbl aHTucenTrKa-
Mu). TTOBTOPHOE MUKPOCKOMUYECKOE KYNBTypasbHOE
nccnegoBaHne paHeBOro COAEPXXMMOro B ambynaTop-
Hbix ycnoBusix (19.10.2021): Staphylococcus epider-
midis <1x10?%;, poCcT TPaH3UTOPHON MUKPOMIOPbI, He
UMetoLWe ANarHOCTUYECKOro 3Ha4vYeHus. YnstpasBey-
KOBOe [ymnyieKkcHoe ckaHupoBaHue (Y3OC) aptepwun
H/DKHUX KOHEYHOCTEW: cfieBa — aTepoCKSIepo3 Co-
CYOOB HVKHUX KOHEYHOCTEN C MPEnMYLLECTBEHHbIM
nopa>XeHWem apTepuil roneHn; cnpasa — amnyTauu-
OHHas KynbTs Ha ypoBHe cpefHen TpeTn 6epgpa. Ok-
KJII031N 3afHeN 1 nepepHel 60bLLebepLOoBbIX apTe-
puin. Y3OC BEH HUKHNX KOHEYHOCTEN: NPOXOOUMOCTb
rny6oKUX 1 MOOKOXKHbIX BEH COXPaHEHa.

JlokanbHbIli cTaTtyc

[MepBMYHO paHa OCMOTpEeHa nMpu OHEBHOM OCBe-
LWEeHUN B MOMOXEHUM nauneHTKn néxa. PaHa npo-
MbITa (PM3NONOrMYECKM PacTBOPOM, NpousBeaeHa
€é Bu3yasibHas 1 NiaHMMeTpuyeckas OLEeHKa C UC-
nonb3oBaHneMm anroputma bentc-[xeHceH (Bates-
Jensen, BJ) [11, 12].

Obuyee cocTosiHne paHbl. PacnonoxxeHue: amny-
TauWMOHHasA KySbTS Ha YPOBHE CpepHen Tpetn beppa
npaBoi HUXXHEN KOHe4yHocTu. dopma HenpasBuibHaS.
Pasmepbl paHbl 23x4,5 cM (CpefHee 3Ha4YeHUe No LUKa-
ne BJ 5 6annos.). [nybuHa >6 cm (BJ 3 6anna). Kpas
paHbl YETKO OrpaHuyeHbl, BO3BbLILAOTCSA Hag AHOM
paHbl (BJ 3 6anna). MNogpbiTne KpaeB paHbl: rnybuHa
2-4 cm, <50% nepumeTpa paHbl (BJ 3 6anna). Bug
HEKPOTUYECKON TKaHW: NPUKPENSIEHHbIA MArKUIA Yep-
Hbll CTPyn, MNPEVMYLLECTBEHHO MO narepasibHOMY
Kpato paHbl (BJ 4 6anna). Konn4ectBo HeEKpOTUYeEC-

HenpepbiBHas LWKana COCTOSIHUS paHbl
(Bates Jensen)
PereHepaums TkaHein  Havano nedeHus
13 47

1 5 10 15 20 25 30 35 40 45 50 55 60 YxygieHve

300poBble TKaHu CocTosiHne paHbl
Puc. 1. MaunenTka 0., 64 roga, onarHos: «ATepocKsiepos
apTepuii HUXKHUX KOHEYHOCTEW, OKKNo3ns 6eapeHHo-
NMOAKOJIEHHOrO CerMeHTa crpaBa». COCTOSIHME paHbl Ha
Hayano ne4veHus (wWkana BJ).

Fig. 1. Patient Yu., 64 years old, diagnosis: “Atherosclerosis
of the arteries of the lower extremities, occlusion of
the femoral-popliteal segment on the right”: the wound
condition at the beginning of the treatment (BJ scale).
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KOV TKaHu: nokpbiBaeT 50% paHbl (BJ 3 6anna). Tun
OTOENAEMOro: FHOWHOE, >XXUOKOE U FyCTOoe, Xenrtoe,
6e3 3anaxa (BJ 5 6annos). Konnyectso otoensiemo-
ro ymepeHHoe (BJ 4 6anna). LIBeT KOy BOKPYr paHbl
06bl4HbIN (BJ 1 6ann). OTek BOKPYr paHbl <4 CM, sMKa
npv HagaesnueaHun He obpasyetcsa (BJ 2 6anna). k-
gypaumsi BOKpyr paH: 2—-4 cm Bokpyr, <560% nepume-
Tpa (BJ 3 6anna). MpaHynsunoHHas TKaHb OTCYTCTBYET
(BJ 5 6annos). Onutenuaaums otcyTcTayeT (BJ >5 6an-
nos). O6Lee konmyecTBo 6annos no BJ — 47 (puc. 1).

PaHeBas nNOBEpXHOCTb YCNOBHO pasfgeneHa Ha
3 YyacTn — natepanbHyto, LEHTPAaIbHYIO U MegUasbHYO
(puc. 2). NlaTepanbHasi YacTb paHbl: AavHa 8 cMm, rny-
6uHa 4 cM, C BbIP2)KEHHbIM HEKPO30M MSrKMX TKaHeN
rnybuHonm 0o 4 cMm. LleHTpanbHas 4acTb paHbl: ganHa
>8 cm, WwupuHa 6 cm, Hanbonee rnybokas fo 7 CM, € Ha-
JIM4neM B rmybrHe paHbl OTKPBLITOrO y4acTka KOCTHOro
(hparmeHTa 6€XXeBOro LBeTa, CBOOOAHBIMU yHaCcTKaMm
pe3eLmpOBaHHbIX SPKO-KPACHOO LIBETA MbILLL,, aKTWB-
HO KPOBOTOYALLMX NPU KaCaHU! UHCTPyMeHTamu. Me-
OnarnbHasa 4acTb paHbl: OfiMHA OO0 7 CM, LUMpUHA >2 CM,
npencTaB/ieHa MPEeVMYLLECTBEHHO FHOMHO-BOCNAu-
TeNbHbIMU U3MEHEHUSIMU, B MELUANBHOM YIiy paHbl —
KapMaHOM rny6uHom fo 6 cm u wupuHon 3 cm. Mo kpa-
SIM PaHbl OCTPOBKU MPaHYNALMOHHOM TKaHW.

JleyeHune

Ha nepBom aTane neveHns ncnosb3osancsa dep-
MEHTHBIA U ayTONUTUYECKUA [EeOPUOMEHT paHbl C
NCNofb30BaHNEM rugporenent n GepmMeHToB C OgHO-
BPEMEHHBIM MOKPbITUEM KOCTHOrO (hparmeHTa Kon-
NlareHoM ¢ (p13n0JIOrM4EeCKNM PacTBOPOM U aHTUCen-
Trkamu. [epeBsA3KM ¢ caHalmel 3aTEKOB U KApMaHOB
NPOBOANUCE EXXEAHEBHO. Xpypruyeckas KoppekLms
paHeBOW MOBEPXHOCTU C UCMOJSIb30BAHNEM MUKPOXU-
pyprm4eckoro Metoga ob6paboTKu paHbl OCYLLECTBSA-
nacb OavH pas B Hepento B TedeHne 1,5 mec (puc. 3).
OueHmBanu Ka)kgyro 4acTb paHbl N0 cucteme BJ Kax-
able 14 pHelt. Yepes 1,5 mec obLiee KonnyecTso ban-
NIOB: o151 MeamnanbHol YacTu paHbl — 35 6annos (BJ);
LeHTpaNbHON YacTu paHbl — 38 6annos (BJ); nate-
panbHOW YacTu paHbl — 42 6anna (BJ).

Ha BTOpOM aTane B KOMMIEKCHbIN KYPC pernoHap-
HOro Jfie4eHnst paHbl Oblia BKIOYEHA KOHAMLUMOHU-
poBaHHas cpefa M3-nog KyabTyp Me3eHXUMasbHbIX
CTBOJIOBbIX KJIETOK nnaueHTbl Yenoseka (KC-MCK) Ha
MeguasnbHy 4acTb 1 HACTUYHO Ha LLEHTPaIbHYHO YacTb
paHbl. Hawa paboTa npoBoaunacb B pamkax KJMHU-
4yeckoro umccnegoBaHns «OTKPbITOE MPOCNEKTUBHOE
nccnegoBaHne 6e3onacHOCTU 1 3P EKTUBHOCTY NpU-
MEHEHUS KOHAMLUVNOHHON Cpefdbl U3-Mof KynsTyp Me-
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3EHXUMaNbHbIX CTBOJIOBbIX KNETOK AN1S1 TEYEHUSI XPO-
HUYECKNX paH pasnnyHoro reHesa» (wndpp 11.3.21),
YTBEPXXOEHHOIrO JIOKasNbHbIM 3TUYECKUM KOMUTETOM
OHKL, ®MBA Poccun (npotokon Ne 11 oT 26.10.2021).
KnetouHbin matepuan (MCK) 6bi1 nosiyYeH 13 nnaueH-
Tbl YENOBEKA COrNacHO cTaHaapTHOM npoueaype [12].
B KayecTBe pOCTOBOI cpefbl CnyXXuna copepxatias
MUHEepanbHbI COMeBON PacTBOP W aMUHOKUCNOTbI
cpepa aMEM (Sigma, CLLA) ¢ pobasneHuem aHTnbmo-
TMKOB — neHnuyunnuHa (go 100 EO/mn), amdoTepuum-
Ha (mo 100 Hr/mn), ctpentomuumHa (8o 100 mMKr/mn),
L-rntotamuHa (2-4 MmM), 4% nnsata TPOMOOLMTOB Ye-
noeeka (Human platelet lysate).

Metoguka npumeHeHnsi KC-MCK. KC-MCK npu-
MEHSANN eXeOHEBHO B BuUAe anmniukaumm B obbeme
go 30 mn, ¢ exegHeBHON 06paboTKoW paHbl. LleHT-
panbHyl0 4YacTb paHbl obpabaTbiBany KOMOMHUPO-
BaHHO ¢ ucnonb3oBaHneM KC-MCK u rugporens, Ha
narepasibHy0 YacTb paHbl NPOAO/KaNN HakNaaslBaTb
hepMeHTaTMBHbIE 1 TMAPOreneBble NOBA3KU. Kaxxayto
4aCTb paHbl oueHMBanM No wkane BJ B anHamuke.
Yepes 4 Hepn OT Hadvana umcnosb3oBaHuss KC-MCK
B MeOuanbHOW YacTu paHbl — aKTUBHbIE MPaHyAaLMM
no Bcell paHeBOW MOBEPXHOCTU, BbIPa’keHHas Kpae-
Bas anuUTenu3auusi; B LEHTPasIbHON YacTu paHbl rpa-
HYJISLMM MOJIHOCTBIO  3aKpbiBaOT 6EAPEHHYI0 KOCTb,
aKTUBHBIA POCT TPaHyfsunMiA Ha CBOOOAOHbIX KOHLAax
MbilwL, 6efpa, HEKPOTUYECKUE TKaHU OTCYTCTBYHOT;
nareparbHasi YacTb paHbl YACTas, CO CKYOHbIM CEpPO3-
HbIM OTAENSAEMbIM U BANbIMU FrpaHynaumamu. JuHamu-
Ka N3MEHEHNs paHeBON MOBEPXHOCTU: Yepe3 2 Mec
neveHnss — 24 6anna (BJ), Ha BCO NOBEPXHOCTb paHbl
ucnonbadyetcsa KC-MCK; yepe3 3 mec — 13 6annos
(BJ), nepexop, B hasy akTUBHOWN pereHepauunn; 4epes
3,5 mec — 10 6annos (BJ), nonHOe 3aKpbITUE paHbl
6e3 obpasoBaHusa kenonga (puc. 4).

OBCYXAEHUE

MeseHxmmarnbHble CTBOMOBbIE KNIETKM MNPepcTaB-
JISOT COOON TVN MYJSIBTUMOTEHTHBIX B3POC/bIX CTBOJIO-
BbIX KJIETOK, obfafalowmx noTeHumanomM K nponvde-
pauuy, camonogaepXaHuio n andhepeHLPOBKE B TPU
OCHOBHbIX HanpaeneHus — GubpobnacTtbl, OCTEO-
6nactbl n agunountbl. MCK MOXHO BblAENNTb U3 He-
CKOJIbKUX NCTOYHMKOB, TaKMX Kak KOCTHbIA MO3T, XU-
poBasi TKaHb, MyMnoOBWMHA, aMHWOH, MiaueHTa, nyfabna
3yb6a n gp. [13]. Bbino 3ameyeHo, YTO MoOne3Hble Ah-
ekt MCK 06ycnoBneHbl He TONMBKO UX MYNBTUMO-
TEHTHOCTbIO, HO 1 CEKPETUMPYEMBIMI MU 3K30COMa-
MU, COfepXXallumMn UUTOKUHBbI 1 hakTopbl pocTa [14].
KC-MCK npepocTaBnsieT 605bLUie BO3MOXHOCTY A1s

Tom 13 w1

Puc. 2. ToT e naumeHT: nepBOHa4YasfibHbI BUG pPaHbl
B 06N1acCTuN KynbTY MPaBOW HXKHEN KOHEYHOCTUN Ha YPOBHE
cpenHen Tpetu 6egpa.

Fig. 2. The same patient: a wound in the area of the right
lower limb stump (amputation at the level of the middle
third of the thigh), the initial wound appearance.

Puc. 3. ToT xe nayueHT: Bug paHbl B o6nactn amnyTaum-
OHHOW KynbTK Yepes 1,5 mec.

Fig. 3. The same patient: a view of the wound in 1.5 months.

Puc. 4. ToT e naumeHT: NOSIHOe 3aKpbITMe paHbl Yepes
3,5 Mec, OKOH4YaTe bHbI pe3ynbTar.

Fig. 4. The same patient: a complete wound closure
in 3.5 months, the final result.

www.clinpractice.ru 91



JIEYEHUNS MHOTMX KOXKHbIX 3a60neBaHuiA, BKH04as Xpo-
HUYECKIME PaHbl, a TaKXe AS11 OMONOXEHNSA KOXMU.

M. Saheli n coast. [15] uccnepgoBanu BAMsSIHNE
KC-MCK 13 KOCTHOrO MO3ra YenoBeKa Ha 3aXXKUBJeHNe
KOXHbIX paH y KpbIC C AnabeToM 1 obHapy»Xunum, 4To
3HaYUTENbHbIE YNYYLLEHUS] MPOUCXOOWN 32 CHET aK-
TMBaumun yHKUmin hrnbpobnacTos. PedynsraTel uccne-
JOBaHW in Vivo BbISIBUW, YTO OUabeTNyYecKue paHbl,
obpaboTaHHble KC-MCK, pocTurnn 3HaduTenbHO 60-
Jlee BbICOKOIO NMPOLIEHTA 3aKPbITUSI paH, NPY YCUNEHNN
akcnpeccun reHoB EGF n ocHoBHOro dakrtopa pocTta
dumbpobnacTos (bFGF). AHanornyHo, M. Li n coasT. [16]
6bI10 NokazaHo, 4to KC-MCK, BblgeneHHast U3 nymno-
BWHbI YENOBEKA, YCUIMBAET 32)XKUBMEHNE KOXHBIX PaH
nocpencTBOM NapakpUHHON akTMBHOCTU. PaHbl, obpa-
6oTaHHble KC-MCK, nokasanu yCKOpeHHOe 3akuBre-
HVE, C MEHbLUMM KOIM4YECTBOM PYOLIOB MO CPaBHEHMIO
C KOHTPOMbHbIMK rpynnamu. 3Tu HabnoaeHUs no3Bo-
NS0T NPegnonoXunTb, 4To npumeHeHne KC-MCK moxeT
ObITb OCYLLECTBMMOWN CTpaTerven, cnocobCTBYHOLLEN
BOCCTaHOBJIEHUNIO KOXKW, 1 MOTEHLUMANbHBbIM CPELACTBOM
ANnst peanusaummn 6e3pybLoBOro 3aXKMBEHNS.

MoMuUMO  3KCMeprMEHTaNbHbIX  UCCNeAOoBaHUi,
KC-MCK ycneLwwHo npuMeHseTcs B KIUHUYECKUX UC-
cnepgoBaHusAx. Tak, B kaMHuke MPHL, nm. A.®. Libiba
MwuH3pgpaBa Poccun (OBHUMHCK) 6bln  pasdpaboTaH
Ccnocob NeveHNss PasnnyHbIX JIyYEBbIX MOBPEXOEHNI
C NPVUMEHEHNEM KOHAMLMOHUPOBAHHOW Cpeabl N3-Mnog,
kynsTyp MCK, BblgefneHHbIX N3 KOCTHOro Mo3ra 4eno-
Beka. B yactHocTn, KC-MCK ycnelwHo ncnonb3osanm
B nedeHun 55 60nbHbIX B Bo3pacTe oT 19 oo 70 net
C Jly4eBbIMW MOBPEXLEHNAMN MPSAMOA KULLIKN, Pa3BuB-
LUMMUCS MOCNEe COYETaHHOW NyyeBOWN Tepanuu paka
LWEeNKN MaTKKN 1 npepcTaTenbHom xenessbl [5].

Psapn uccneposatenen B nocnegHue rogel npoge-
MOHCTPMPOBA, YTO MPU 32)KMBJIEHUN KOXKHbIX pPaH
¢ nomoubto KC-MCK 0CHOBHOI TepaneBTUYeCKuii ag-
ekT 06ycnoBneH napakpUHHbLIM [ENCTBUEM, & IMEHHO
cogepxammucsa B KC-MCK ak3ocomamm, nepeHocsi-
LMK PYHKLMOHAIbHbIE MOMEKYbI (DOCTOBbIE PaKTO-
pbl, LMTOKMHbI, MUKPOPHK 1 T.4.) K KneTkam-MULLIEHSAM,
TEM CaMbIM BIMASA Ha BMOOrnyecKme NpoLecesl peLu-
MUEHTHBIX KNETOK KOXU (Murpauuio, npoandepaumio),
a TaK>Ke CEeKPeLMio KOMMOHEHTOB BHEKNIETOYHOMO Mat-
pukca (Hanpumep, konnarena) [17-20].

3AKJIIOMEHUE

Hamun npogemoHcTpurposaHo, 4To KC-MCK sBnset-
CcA a(PHEKTUBHBIM METOOOM O 3a>XKUBEHNUS THONHO-
HEKPOTMYECKOI MOCNE0NepauUmoHHON paHbl, 06paso-
BaBLUENCS BCNEACTBUE aMryTaLnn KOHEYHOCTN Y nawu-
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EHTOB C KPUTUYECKON NLIEMMEN HUXKHNX KOHEYHOCTEN.
Heobxoambl panbHenlne KIaMHWYecKne uccnemoBa-
HWS ONs AeTanbHOW 0TPaboTKM NPOTOKOMA U CO34aHns
Ha ero 0CHOBe HOBOW MEeOULIMHCKOW TEXHOOTN.
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