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NMpumeHeHne ayTONOrMYHOMN )XHPOBOMW TKaAHU U €€ NPOAYKTOB
B A€YEHUH UHPULUUPOBAHHDLIX PaH Pa3AMYHOIO reHe3sa
© H.A. KOJIOIIEWH

ITpuBomxckuil UccienoBaTenbCKuil MeauuuHCcKud yaupepeutet, Huxnuii HoBropon, Poccuiickas ®@enepanus

Akmyanvnocme. Tpancnianmayus aymonocutiHol H#CUposoll MKauu U ee npoOyKmos ¢ Yelblo CHUMYIAYUU PAHEB020 Npoyecca —
bvicmpo passusaroujeecs Hanpagienue peceHepamuenoll meouyunsl. Tpyouoil 3adaueil A611emcsa a0anmayis mexHosI0uu K ycio-
BUAM JI€YeHUs UHPUYUPOBAHHBIX PAH.

Lens. [Tymem cucmemamuiecko2o aHaiusa Iumepamypsl onpedeiums Haubonee spghekmusHvie u 6e30nacHvle MexHoNoul noy-
uenus, 06pabomxu U MPAHCAIAHMAYUY AYIMOTOSUYHOU HCUPOBOU MKAHU, NPUMEHSAEMbLE Ol JIeYeHUs UHDUYUPOBAHHBIX PAH.
Mamepuan u memoowt. B snexkmponnvix 6asax oannvix PubMed. eLIBRARY, Embase, Cyberleninka, Web of Science 6vL1 npous-
6eden nouck pereganmuulx cmameii 3a nepuoo ¢ 2011 no 2021 ee. B ananuz ovino éxnioverno 30 ucmounuxos. M3 nux: 5 PKU, 16
KAUHUYECKUX UCCIe008anUll, 3 ONUCAHUA KIUHUYeCK020 caydas, 1 cucmemamuyeckuil 0030p, 2 tumepamypnuix 063opa, a maxice 4
ucmounuxa, onyonuxogannuvle pawee 2011 2ooa, no npuyure ux QyHOAMeHmanbHol U NPAKMU4ecKol 3HAUUMOCmu OJis paccmMampu-
6aemo20 6onpoca.

Pesynvmamut u ux oocyycoenusn. Xoms npoyedypa Junoacnupayuy y nayueHmos ¢ UHOUYUPOSAHHLIMU PAHAMU ONUCHIBACTICS
asmopamiu Kaxk CmaHOapmuas, OHa éce e umeem pso CyueCmeeHHbix 0COOeHHOCMEl, OMAUYAIOWUX ee O CIMAHOAPMHOU MEeXHO-
noeuu scmemuueckoll xupypeuu. Ilpu obpabomxe aunocanupama ¢ 0OUHAKOBOU YACMOMOU NPUMEHATUCH KAK (hepmenmamusHble,
Mak u mexanuyecKue memoovl. B kauecmee ocno8H020 cnocoba 86edenus npoOYyKmoes Hupo6oll MKAHU AGIANUCH JTOKATbHbIE UHMPA-
O0epmanbHble UHbEKYUU 8 KPAsL U NOO J10JHCe PAHbL, 8 HEMHOUX CAVYAAX ObLIU UCNONb308AHbL ANNIUKAYUL HA PAHEBYIO NOBEPXHOCTL
Uy KOMOUHayuy dmux cnoco6os. Ilpu smom noxkazamensb Ki1emoyHOCMU NPOOYKIMOS8 HCUPO8oL mKkanu cocmasnan om (min) 1x10%/
mn 0o (max) 50x10%mn. Taxowce cnedyem ommemums, 4mo eOUHas MePMUHONIO2UA NPOOYKIMOS HCUPOBOT MKAHU, NPUMEHEMbIX OISl
Jledenus pam, noKa He NPUHAMA, HO Haubonee pacnpoOCMPAHEeHHbIM ABTAEMCA MEPMUH « CIPOMATLHO-BACKYIAPHAS QPAKYUS HCUPO-
60Ul MKAHUY.

Buo16oowvl. Cucmemamuzayus 0anuvlx aumepamypul 06 UCHONb308AHUL NPOOYKINOSE U3 AYMOLOSUYHOU HCUPOBOU MKAHU OJiA NeYeHUs
Pam NOKa3ana, 4mo 6 Hacmosujee 8pemMs JIMa MexHoN02Us A6IAemcs 6e30nacHoll, obecneuena OOCHYnHOU UHCMPYMEHMATbHOU 0a-
301, uMeem NONOHCUMENbHbLE PE3VILIMAMbL U AKMUSHO Pa36Uusaemcsi. JJs onpedenenus MUHUMATbHO S OEeKMUBHON U MAKCUMATLHO
0onycmumotl 003vl NpU JeyeHul pan nPoOYKmMamu Hcuposol mrkanu mpedyemcs nposeoenue 0anbHeluux paHoOOMUusUpoSaHHbIX
KAUHUYECKUX UCCTIe008ANUL, 8 KOMOpble makice OO0y 6KII0UeHbl 0DWUPHbIe U MHO20YUCTeHHble panbl. Kpome moeo, nepcnekmuena
paspabomra HOBbIX CpedCcms U Cnocobos dOCMAasKu NPOOYKIMOS HCUPOBOU MKAHU NPU JedeHUU UHDUYUPOBAHHBIX PAH PASIULHOLO
2enesa

Knrouesvie cnosa: runoepaghmune, cmpomanbHo-6ackyIApHaAsL QPpaKyus, mpoQuueckie a36bl, 0H#CO2U, Jedenue pam

Application of Autological Adipose Tissue and its Products in the Treatment

of Infected Wounds of Different Genesis
© N.A. KOLOSHEIN
University Clinic Privolzhsky Research Medical University, Nizhny Novgorod, Russian Federation

Introduction. Transplantation of autologous adipose tissue and its products to stimulate the wound process is a rapidly developing
area of regenerative medicine. Adaptation of the technology to the conditions of infected wound treatment is a great challenge.

The aim of the study was to determine the most effective and safe technologies for obtaining, processing and transplanting autologous
adipose tissue used to treat infected wounds.

Material and methods. The authors searched for relevant papers published in 2011 to 2021 in electronic databases PubMed,
eLIBRARY, Embase, Cyberleninka, Web of Science. The analysis included 30 sources: 5 RCT5, 16 clinical studies, 3 case reports, 1
systematic review, 2 literature reviews, and 4 sources published before 2011 due to their fundamental and practical significance for
the scope of the issue.

Results and discussions. Although the lipoaspiration procedure in patients with infected wounds is described as standard
conventional one, it still has a number of significant features that distinguish it from the standard technology of aesthetic surgery.
To treat lipoaspirate, both enzymatic and mechanical options were used with the same frequency. The main technique of introducing
adipose tissue products was local intradermal injections into the edges and under the wound bed; in a few cases, applications on
the wound surface were used, or a combination of these options. As recorded, the cellularity index of adipose tissue products ranged
from (min) 1x10%ml to (max) 50x10%ml. It should also be noted that a unified terminology for adipose tissue products used for wound
treatment has not yet been adopted, but the most common term is “stromal-vascular adipose tissue fraction”.

Conclusions. Systematization of literature data on the use of autologous adipose tissue products for wound treatment has shown that
at present this technology is safe, provided with an accessible instrumental base, has positive results and is being actively developed.
Further randomized clinical trials, involving extensive and multiple wounds, are required to determine the minimum effective and
maximum tolerable dose in the treatment of wounds with adipose tissue products. In addition, it is promising to develop new means
and approaches for delivering adipose tissue products in the treatment of infected wounds of various origins.

Keywords: lipografting, stromal-vascular fraction, trophic ulcers,; burns, wound treatment
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TpancmuianTanusi ayTOJIOIMYHOM >KMPOBOM TKAaHU
(munorpadTHHT) M ee MPOAYKTOB C HETbI0 CTUMYIALUN
paHeBOro mporecca — OBICTPO pa3BUBAIOIICECS HaIpaB-
JICHHE pPEreHepaTUBHOM MEAULMHBI. XOTS HEKOTOpPbIE
JIOKJTMHUYECKHE HCCICAOBaHUS >(PQPEKTUBHOCTH JIUTIO-
rpagTHHTa B JICYEHUU PaH, KaK Ha XUBOTHBIX, TaK U HA
MOJIEJISAX in Vitro 0OHaNIE)MBAIOT, IPEICTOUT eIle OKOH-
YaTeJIbHO YCTAHOBHUTD, YIyUIIaeT U TPAaHCIUIAHTAIUA ay-
TOJIOTHYHOHN KHPOBOH TKAHU U €€ MMPOTYKTOB PE3yIbTaThI
3aKUBJICHHAS paH B KIMHUYECKUX ycioBusax [1]. Kpome
TOTO, TUIOTPA(QTUHT BCE IIMPE UCCIEAYESTCS KaK KOMIIO-
HEHT JICUCHHS IPYTUX XUPYPTrUUECKUX 3a00eBaHUM, ac-
COIIMMPOBAHHBIX C TPABMOH TKAaHU U MHQEKINEH: OTKPHI-
TBIE TIEPEIOMBI, IOBPEKICHUE TTepUPEPUUSCKUX HEPBOB,
Hapy KHbIE KUIIEYHBIE CBUIIH, Oone3Hs Kpona [2-5]. Tex-
HOJIOTHS TUTIOTpaTHHTAa MEHSICTCS, pa3BUBACTCS BMECTE
C pacIIMpeHUeM CIIeKTpa ero mpumMeHeHus. Heobxomnma
CHUCTEMAaTH3aIHs TaHHBIX 00 aganTalué TpaguIHOHHON
OTIepaIiil TPAHCIUTAHTAIINH XUPOBOI TKaHU K HOBBIM yC-
JIOBUSIM €€ TIPUMEHCHHUSI.

easn

[lyrem cHcTEeMaTH4YeckOro aHaju3a JIHTEparypbl
ompeneauTh HanOoee dPPEeKTUBHBIE U OE30TIaCHBIC TEX-
HOJIOTUH TIOJy4eHHs, 00pabOTKU M TPaHCIUIAHTAIMH ay-
TOJIOTMYHOHN XKUPOBOM TKAHU, TPUMEHSIEMbIE JIJISI JICUCHU ST
MH()HUITUPOBAHHBIX paH.

Marepuan u MeTOABI

Memoovt noucka

Boanextponnsix 6azax manasix PubMed. eLIBRARY,
Embase, Cyberleninka, Web of Science Op11 mpon3BenieH
MOWCK pEeNIeBaHTHBIX cTareid 3a mepuox ¢ 2011 mo 2021
rr. KiroueBbIME CIIOBaMU JJIsl IOUCKA SIBIISUTMCh: «TPaHC-
TUTAHTAIUS 2y TOJIOTUYHOM )KUPOBOH TKAHUY, «JIunorpad-
THHT», «CTpOMajibHas BacKyJsipHash (pakius», «CTBO-
JIOBBIE KJIETKH W3 KHPOBOH TKAHMU», «PAHBI», «JICUCHHE
paHy, «OKOTHY», «JICUEHUE 0KOTOBY, KTPODUUECKHUE SI3BBI»,
«ieueHne TPOPUUECKUX 5I3B» HA PYCCKOM U aHTIIMHCKOM
SA3BIKaX. AJNTOPUTMBI TIOUCKA: |) «TpaHCINIAaHTAIlUS ayTo-
JIOTMYHON >KMPOBOW TKAHU» WM <«JIMNOrPadTHHT» HIIN
«repecajika JKHpay WIH «CTpOMajbHAas BacKylspHas
(pakius» MM «CTBOJOBBIC KIETKU M3 KUPOBON TKAHM)
+ «paHbBD) UM «ICUYCHUE PaH»; 2) «TPAHCIUIAHTAIUS ay-
TOJIOTHYHON JKUPOBOM TKaHW» WIH <JIANOrPadTHHT»
WIIH «TIepecajika )HUpay Uik «CTpOMaJibHas BACKYJIspHAs
(pakius» MM «CTBOJOBBIC KIETKU M3 XKUPOBON TKAHM)
+ «OXKOTH» HITH «JICUCHHE 0XKOTOBY; 3) «TPAHCIUIAHTAIUS
ayTOJIOTHYHOW KUPOBOM TKAHU» MU «JTUIOTPadTHHI
WIIH «TIepecajika )HUpay Uik «CTpOMaJibHas BACKYJIspHAs
(pakIKs» WU «CTBOJIOBBIE KJIETKU U3 JKUPOBOU TKaHW» +
«Tpoduyeckue sI3BbI» UIU «ICUCHUE TPOPHUUECKUX S3BY.
Ha ocHOBaHMHM yKa3aHHBIX KJIFOYEBBIX CIIOB B MpeIBapH-
TEJbHBIN aHAJIN3 BKIIOUEHBI 2292 NCTOYHHKA.

Kputepuu BKJIIOUCHHS HaiiJICHHBIX HCTOYHHKOB B
0030p. 1. Jleduenne nHPUITUPOBAHHBIX PaH MATKUX TKaHEH
Ha (hOHE XPOHMIECKOTO HapyIICHU I KPOBOOOPAIICHHU S, Ca-
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XapHOTOo auabdeTa; 0xKoros; cBuiei; 2. KiimHudeckas kap-
THHa paHeBod MHpexnum, 3. Vcrnonb30BaHHEe B MECTHOM
JICYEHUU ayTOJOTMYHON XUPOBOW TKAHM WIM €€ Mallo-
MaHUITYISITHOHHBIX MPOAYKTOB. KpUTEepHu MCKITIOUEHUS
HWCTOYHUKOB W3 0030pa: 1. DkcrepuMeHTalbHbIE UCCIIe-
JIOBaHHS HA XUBOTHBIX; 2. DCTeTHYeCKas XHPyprus; 3.
Xupyprudeckoe nedeHue pyomoB. [locne mpumeHeHUs
KPUTEPHEB BKIIOYCHUS M UCKIIOUCHUS, O0BEIUHEHUS pe-
3yIbTaTOB 0a3 MAaHHBIX W yJAJCHUS TTOBTOPSIOMINXCS 3a-
Mucel, MPOBEPKH 3aroj0BKOB U aHHOTAIMNA, OCTaBIIUECS
CTaThH OBLIN ITPOYHUTAHBI IIOJTHOCTBHIO.

PesyabTars 1 ux o6cykaeHUE

B wurtore mpoananmsupoBano 30 MCTOYHHKOB, OITy-
onukoBaHHBIX 3a nociuexnue 10 ner. U3 maux: 5 PKU, 16
KIMHIYECKUX UCCIECAOBAHUHN, 3 OMUCAHNS KIMHHYECKOTO
ciaydad, | cucreMaTndeckuit 0030p, 2 TUTEpaTypHBIX 00-
30pa. BrurrodeHs!r 4 UCTOYHMKA, OMyOINKOBAaHHBIX paHee
10 meT, mo mpuyuHe X QyHAAMEHTAIBHOW W MpaKTHYe-
CKOHM 3HAYUMOCTH JJIsl pacCMaTPUBAEMOT0 BOmpoca (Tadr.
D).

Qu3suonozuueckue 0CHOBbL pe2eHepamusHo20
NOMEHYUANA ayMOA0SUYHOU HCUPOBOU MKAHU

JlunorpadTHHT B Ka4eCTBE ICTETHICCKOHN MPOIICTy-
PBI B IUTACTHYECKOW XUPYPTrUUA U KOCMETOJIOTHH HCIIOb-
3yetcs 6omnee 20 et. B Hauane meproma XupyprudecKkoro
MIPUMEHEHHUS KUPOBasi TKAHb MCIIOIB30BaIaCh B Ka4eCTBE
«HATIOJIHUTEIISI», MIIACTUYECKOTO MaTeprala sl H3MeHe-
HUS Ie(PEeKTOB KOHTYPOB Tena. HOBBI TepameBTHUeCKHA
MMOTCHIIMAJ KHUPOBOW TKaHHM OB packpsiT B 2001 romy
Zuk, Hedrick u np., korjia u3 Hee ObLIH BBIJICJICHBI ME3€CH-
XEeMallbHBIe CTBOJIOBBIC KJIETKH, BIIOCIEACTBHH Ha3BaH-
HBIE CTBOJIOBBIMH KyieTKaMmu U3 xupoBoi Tkauu (CKIXKT)
[29]. B pe3ynbTaTe WHTEHCHBHBIX HMCCICIOBAHWHA OBIIO
yctanoBieHo, 4To CKXXT gBnsioTcs MyTbTHIOTEHTHBIMHU
ME3eHXHUMaJbHBIMH CTBOJOBBIMH KJIETKAMU M CIOCOOHBI
nuphepeHIIpPoBaTECS B PA3IHYHbIC KICTKH, BKIIOYAs
KepaTHHOIUTHI, (puOpoOIacThl, IHAOTETNONMUTHL. Kpome
toro CKXKT o6namaroT O0bIuM pa3sHOOOpa3ueM pereHe-
PaTHUBHBIX U METa0OJIMYECKUX CBOWCTB, a TaKXKe CIIOCO0-
HBI CEKPETHPOBATh PA3IUYHBIC IMapaKpHHHBIC (aKTOPEL:
AMUACPMATBHBIA (GaKTOp pocTa, TpaHCHOPMHUPYIOMIHHA
(haxTop pocta-f, pakTop pocTa remarouToB, TPOMOOIIH-
TapHBIA (hakTOp pocTa, OCHOBHOU (akTop pocta Gudpo-
6macToB, (pakTOp pocTa MIAICHTHI, COCYAUCTHIN (aKTOp
pocTa, KOTOpBIE MHHUIIMHPYIOT BOCCTAHOBJICHHE TKaHEH
1 YCKOPSIIOT TPOIeCC 3a)KMBIICHUS paH 3a CUET aKTHBa-
MKW HeoBacKyioreneza [2]. VIMeHHO 3TM NaHHBIE BIIO-
CIeNCTBUU cTanu ocHoBaHueM s mpuMeHeHuss CKOKT
B MPAKTHYECKOW XUPYPTHH paH, MOCKOJIBKY MO3BOJIIIH
SICHEE OTIPENICTUTH IIeNb U OKHUIaeMble (PU3HOIOTHYECKUE
s dexTr Tepamuu.

Ocobennocmu smana 3a60pa HCUpoB8ol MKaHu

¥V nayueHmos ¢ UHPUYUPOBAHHBIMU PAHAMU
3a00p XKHUPOBOW TKaHW B OONBIIMHCTBE WCTOYHH-
KOB, BKJTFOUEHHBIX B 0030p, OTMHCHIBAJICA KaK CTaHJapTHAS
Mporeaypa, BEIIONHIEMAas 1I0 METOIHKE, MPEII0KESHHON
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Taoéauna 1. CBogHble TaHHBIE.

Ne ABTopbi Buj ucciieno- KoJ1-Bo Bapuaur o6pa6or- KnerounocTs mpoaykTa Hpouzch KM~
BaHHUs NManHeHTOB KU JIMI0ACIHPaTa POBOii TKAHU
1 Deng C[6] Clinical trial 20 Mexanmaeciui (1a- HewussectHo CB® rens
Ho(ar)
o | MNilforoushzadeh |y, bt irian 5 epenTaTHBHLI] 1x104/Mn CB® krerkn
MA[7] (KosutareHasa)
. DepMeHTaTHBHBII
Konstantinow Controlled
3 A[S] Clinical Trial 16 (xoyutarenasa, Juc- 15x106 (6 M) CB®D
masa)
4 Cavofinos Original Article 5 DepMEHTATHBHEI | 6106 16 50x106 /5 CB®
A.C.[9] (koyutareHasa)
. Controlled depMeHTaTUBHbII
5 Marino G[10] Clinical Trial 20 P — 3x105 /v (5 ) P-p CKXT
6 Bene MDI[11] Case serl.es, 9 MexaHnueckuit (1eH- HemsBecTHo anmeHHLn:[
prospective TpudyriupoBaHue) SKUP (CP.CITOH)
7 Marangi GF[12] Case serl.es, 42 Mexanmeckuid (eH- HewussectHo Kup
prospective TpudyriupoBaHue)
Case series Mexanmnueckuii (LeH- Kaerin w3 -
8 Del Papa N[13] ospec tive, 15 - OBaHI/IIIe) Hewnssectno POBO¥ TKaHU
prosp puyrup (cp.cioif)
9 Piccolo NS[3] Review 282 Mexarmreckni (ues- Hewussectno CB®
TpUpyrupoBaHue)
Prospective
10 Stasch T[14] cohort study 26 Bes obpaboTku HewussectHo Kup
Case series MexaHuueckui (LeH- Konnenrpar
11 Caviglia H[4] ospec tive; 6 - OBaH;e) HewussectHo JKHPOBBIX
prosp pHPYTrUp KIIETOK
12 Kim JH[15] Case series, 12 epmeHTaTHBHIi HenssecTHo CB®
retrospective (Koyutarenasa)
13 | Carstens MH[16] Original Article 10 PepuenTaTHBHLIi HewussectHo CB® knerku
(kosTareHasa)
14 Chopinaud Prospective pilot 10 Mexanuueckuii (1eH- Hemspectio Mm(porpachI:I
M[17] study TpudyrupoBaHue) JKHpa (Cp.cIloit)
15 | Cervelli V[18] Case control 10 DepmeHTaTHBHEIH 5x104 /Mo CB®
study (aBTOMATHYECKHUIA)
Pereneparus-
16 | MizushimaT[5] | Clinical Trial 6 DepuenTaruBHbiii 3,5 x106 HBIC KACTICH
(aBTOMATHYECKUIT) JKHPOBOM TKa-
uu (CKXKT)
17 | Giuggioli D[19] Case Reports 1 Be3 obpaboTku HewussectHo Kup
. W3onuposan-
18 Smith OJ[20] Randomlzec.l 18 be3 obpabotkn HewusBectHO HBIH JIUIT0a-
Controlled Trial
cripar (Kup)
19 Piccolo NS[21] Review 27 Mexarwecxni (en- HewussectHo Kup
TpUuyrupoBaHue)
20 | Williams EA[22] Original Article 20 Be3 obpaboTku HewussectHo CB®
21 | Biyao Z[23] Case Reports 1 Mexarmacckii (1ek- Hemssectno | —ee-
TpuyrupoBaHue)
22 Ranl\%la[szxz? my Case Reports 3 Bes o6paboTku HewussectHo Kup
. Randomized .
23 Abouzaid control clinical 100 Mexanuecku (ia- HewussectHo Hanodar
AM]25] . Hoar)
trial
24 | Carstens MH[26] |  Clinical trial 63 DepuenTaTHBHbIIL 30% 106 CB®
(aBTOMaTHYECKHUIN)
. Randomized depMeHTaTUBHBII
25 Tanios E[27] . 100 HewussectHo CB® knerkun
Controlled Trial (koyutarenasa)
26 | PsGkos M.I[28] Prospective 34 Mexamiecranit HemspecTHo Jlunoacrupar
clinical trial (cenuMeHTays) (cp.cioii)
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Table 1. Summary data

REVIEW OF LITERATURE

. Adipose
Ne Author Study design Num.b er of Fat Processing Cellularity index derived
patients
product
1 Deng C[6] Clinical trial 20 Mechanical (nanofat) unknown SVF-gel
Nilforoushzadeh .. . Enzymatic
2 MA[7] Clinical trial 5 (collagenase) 1x104/ml SVF-cells
Enzymatic
3 | Konstantinow A[g] | Conwolled 16 (collagenase, 15x106 (6 ml) SVF
Clinical Trial
dyspase)
Original Enzymatic
4 Samoylov AS.[9] Article 5 (collagenase) from 10x106 to 50x106 /5 ml SVF
. Controlled Enzymatic
5 Marino G[10] Clinical Trial 20 (automatic) 3x105 /ml (5 ml) ADSC
Case series, Mechanical Purified fat
6 Bene MD[11] prospective ? (centrifugation) unknown (mid.layer)
7 Marangi GF[12] Case SCIIes, 42 Mec.hamc.a ! unknown Fat
prospective (centrifugation)
Adipose
Case series, Mechanical derived tissue
8 Del Papa N[13] prospective 15 (centrifugation) unknown cells (mid.
layer)
9 Piccolo NS[3] Review 282 Meghamc? ! unknown SVF
(centrifugation)
Prospective . .
10 Stasch T[14] cohort study 26 without processing unknown Fat
1 Caviglia H[4] Case ser{es, 6 Meghanlc?l unknown Concetrate fat
prospective (centrifugation) cells
12 Kim JH[15] Case series, 12 Enzymatic unknown SVF
retrospective (collagenase)
Original Enzymatic
13 Carstens MH[16] Article 10 (collagenase) unknown SVEF-cells
. Prospective Mechanical Fat micrografts
14 | Chopinaud M[17] pilot study 10 (centrifugation) unknown (mid.layer)
15 | Cervelli V[18] Case control 10 Enzymatic 5x104 /ml SVF
study (automatic)
Adipose
. . .. . Enzymatic derived
16 Mizushima T[5] Clinical Trial 6 . 3,5 x106 .
(automatic) regenerative
cells
17 Giuggioli D[19] Case Reports 1 without processing unknown Fat
Randomized Isolated
18 Smith OJ[20] Controlled 18 without processing unknown . .
. lipoaspirate
Trial
19 | Piccolo NS[21] Review 27 Mechanical unknown Fat
(centrifugation)
20 Williams EA[22] O[;:ﬁlcr;:l 20 without processing unknown SVF
. Mechanical
21 Biyao Z[23] Case Reports 1 (centrifugation) unknown | —--e-
22 Rangaswamy Case Reports 3 without processing unknown Fat
M[24]
Randomized
23 | Abouzaid AM[25] | control clinical 100 Mechanical (nanofat) unknown Nanofat
trial
24 | Carstens MH[26] | Clinical trial 63 Enzymatic 30%106 SVF
(automatic)
Randomized Enzvmatic
25 Tanios E[27] Controlled 100 Y unknown SVF-cells
. (collagenase)
Trial
Prospective Mechanical Lipoaspirate
26 | Ryabkov MG.[28] clinical trial 34 (sedimentation) unknown (mid.layer)
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Coleman [30]. /lanHas MEeTOAMKA MPEAIOIAraeT UCIOb-
3oBanue mnpuna Luer Lok oobemom 10 M, npukperieH-
HOro K 3-3,5-MM KaHIOJIE ¢ ABYMs 3-MM OOKOBBIMH JTHC-
TaJbHBIMU OTBEPCTUAMU. J[JIMHA MCHIONB3yEeMOI KaHIOIU
— 10, 15 wnu 20 cM, B 3aBUCHMOCTH OT MecTa 3a0opa.
Haubonee wacto mporeaypa JIMIOACHHPALIUN TTPOU3BO-
Juiach B 001acTH nepeaHei opromrHoi crenku. Jlums B 4
citydasix 3a00p )KMPOBOM TKaHU MPOU3BOUIICS U3 IPYTHX
obmacreii: ¢ 6enep [3,5,12] u B sronuuHoi obnactu [18].
HI/IHOaCHI/IpaHI/IH mpoBOANUJIaCh B CTCPUJIBHBIX YCJIOBUAX
OIepalMOHHON MJU MPOLIEy PHOT'O KaOWHETA, KaK MpaBH-
JI0, TIOJ] MECTHOM TYMEHECUEHTHOW aHEeCTEe3UeH, a TaKke
B OJTHOM cllyuae IMojJ CIUHAJbHOW aHecTe3uei [3] u mon
obmeit anectesueit [18]. [Ipu aunoacnupaiuu UCIOIB30-
BaJICs CTaHJAPTHBIM MM MOIU(PHUIMPOBAHHBIA PAacTBOP
Kuneiina (¢puznonoruueckuit pactBop min jakrat Punrepa
W/WIM MECTHBIH aHECTeTHK W/win afpeHanuH) [19], ko-
TOprfI 6bIJ'I HeO6X0}:[I/IM JJIs1 CHUIKCHUS TpaBMaTUYHOCTH
[IpOLIEAYyPbl U3BICYCHUU >KMPOBOU TKaHU, JJISI MECTHOIO
remMocrasa u st 00ez0onuBanust. CKanbiesneM Ipou3Bo-
JUJICS pa3pe3 IIUHON 3-5 MM, BBOAMIACH TYyTNasi KAHIOJS
s coopa xkupa. 3a00p KUPOBOM TKAHHU TPOU3BOIUIICS
MyTEeM CO3J[aHHs HeOOJBIIOr0 OTPULIATEILHOTO TaBJICHUS
Ipu OTTATMBaHWUU MNOPIIHA IINpHIa U OJHOBPEMCHHOM
COBEPIUECHUY BO3BPATHO-NIOCTYNATEJIbHBIX ABUKCHUU py-
KOH.

KonuuecTBo ®UPOBOH TKaHM, MOTyYaeMOH 3a OIHY
MaHHUITYJISIIUIO, B aHAJIU3UPYEMOH TuTepaType OblIo yKa-
3aHO B 8 paborax u cocTarisio ot 30 mut (min) [8] mo 400
w1 (max) [18]. B 2 ucrounukax ais pacuera He0OX0IUMO-
ro KOJIMYCCTBA KHUPOBOHM TKaHU ObLiIa MpeiokeHa ¢op-
myna: 1 cM® )kMpOBOii TkaHM Ha | cM? paHEBOW IMOBEPX-
HoctH [14,19].

XoTs mpoueaypa JIMNOAcIUpaluy y MalUueHTOB ¢
I/IHq)I/II_lI/IpOBaHHI:IMI/I paHaMM OIHCBIBACTCA aBTOpPaMHU KaK
CTaHJapTHAasl, OHA BCE JK€ UMEET PsiJi CYLIECTBEHHBIX OCO-
OeHHOCTEH, OTIINYAIOLINX €€ OT CTAHJAPTHON TEXHOJIOTUN
acTeTUYCCKON Xupypruu. K TakuM 0COOCHHOCTSIM OTHO-
csates: 1. BbIOOp 30HBI ISl MOMyYeHUS KUPOBOH TKaHU
onpezenseTrcs KIMHUYECKON CUTyaluuen, a UMEHHO — MaK-
CHUMAJIbHBIM YJAaJICHHUCM OT 30HBbI HOBpe)KI[eHHOﬁ KOXH.
Oco0EHHO Ba)KHO 3TO Y MAIUEHTOB C OOMIMPHBIMH 0KOT'a-
Mmu. 2. KonnuecTBo )UpOBOHl TKaHH, TOTydaeMo 3a OAHY
MaHHUITYJISIIIUIO, MOXKET ObITh OI'paHUYEHO, BBUY OOLIMP-
HOCTH HOBpe)K,HeHI/II‘/II HJIN PE3KOT0 UCTOUICHHUA Y IMalluCH-
TOB C OKOT'OBBIMU paHaMHU.

Bapuanmer obpabomxu nunoacnupama, npumensiemvle
O/ leYenUs NAYUEHMOB PA3IUYHO20 NPOPUILL.
Tpooyxkmut u3 AHcUpo8oOU MKAHU, NPpUMEHAEMbLe

05 1euenus pam

Bapuantsl 00pab0OTKH JUMOACUpaTa BapbUPOBAIN
B pa3NMYHBIX HUCTOYHHKax. B 10 mccienoBaHusAx momy-
YeHHEe KOHEYHOT0 IPOJIyKTa U3 KHUPOBOM TKAHU OCYIIECT-
BJISIJIOCH (I)epMeHTaTI/IBHI)IM METOAOM C HCIIOJBb30BaHUEM
Kosutarenassl [5,7-10,15,16,18,26,27], B 4 ©3 HUX UCIOJb-
30BaJInCh aBTOMaTH4eckue cucremsl Celution [5,10,18,26],
a B OJIHOM - B KadecTBe (pepMeHTa Tak)Ke MPHUMEHSIIACh
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nucnasza [8]. B 14 uccnenoBaHusAx numnoacnupaT mojaBep-
rajics MHUHHMAaJIbHOM MEXaHHYECKOH 00pabOTKe B BHUJC
HeHTpU(yrupoBaHUs B TeucHUE 1-3 MUH IPHU CKOPOCTH
920-3500 o6/muH [3,4,11-13,17,21,23] wnu cequMeHTALUH
[28] ¢ mocneayromuM B3STHEM CPEIHETO CIIOsl, COepxkKa-
IIEr0 «OYMILEHHBIN XUpP», OO0 He moaBepraics odpa-
6oTke BoBce [14,19,20,22,24]. Jluuis B 2 UCCIEIOBAHUIX
JUTI0ACUpaT MEXaHUYECKH AMYIIBIUPOBAIH Ty TEM Tepe-
MEIICHUST MEKIy AByMs 10-kKyOOBBIMHU IIIPUIIAMH, CO-
eJIMHEHHBIMHU JIpyT ¢ JApyroM pasbemoMm Luer-Lok Tuma
«mother-mothery W monyyanay Tak Ha3bIBAEMBIH «HAaHO-
dhat» [6,25]. Tlonydyennbie mpoaykThl B 11 ciydasx Obuin
0003HaYEHBbl KaK «CTPOMaJIbHO-BACKYJIsipHasi (paxius
(CB®) xupoBoit Tkauu» [3,6-9,15,16,18,22,26,27], npu-
4eM B 8 M3 HUX MPUMEHSUIHCh (DEPMEHTATUBHBIC METO/IbI
00paboTku jgunoacnupara [7-9,15,16,18,26,27], B 2 u3 HUX
MEXaHHYCCKUe METonbl [3,6] U B oqHOM 00paboTKa HE
npousBoamiachk [22]. Cpean (epMEHTaTHBHBIX METOJOB
JUIIb 2 MponyKTa uMenu nHoe oT «CB®» HammeHoBa-
HHUE - «PACTBOP CTBOJIOBBIX KJIETOK W3 XUPOBOH TKaHM»
[10] u «pereHepaTUBHbIE KJIETKH U3 )KUPOBOH TKaHU» [5].
Cpeny MexaHHYECKUX METOJI0B 00paboTKH, 332 MCKIII0Ye-
HUEM JIByX CIIy4acB YKa3aHHBIX BBIIIE, aBTOPHI MCIOJb-
30BaJIM TEPMHHBL: OKUPY», «OUUIICHHBIH KUY, «KICTKH
U3 XKUPOBOH TKAHU», KHAHO(ATY», KMUKPOTpa(THI KUPay.
Takum 00pa3om, HECMOTPS Ha TO, YTO OOJBIIMHCTBO aB-
TOPOB OMHCHIBAIOT TEXHOJIOTHIO MOTYUYEHU U 00paboTKH
KHUPOBOI TKaHH KaK «CTaHAAPTHYIO», dTalbl TEXHOJIOTUN
MPE/IIoNIAraloT OJHOTHUITHBIE MAHUIYJISIUH, HO IIPOJYK-
ThI, IPUMEHSIEMbIC JUIsl BBEJCHUS B PaHy, 0003HAYAIOTCS
BechbMa pazHooOpa3Ho. EnnHas TepMUHOIOTHS TPOAYKTOB
KUPOBOI TKaHW, MPUMEHSEMbIX JUISl JICYCHHUs] PaH, MOKa
He npuHiATa. HambGomee pacmpocTpaHEHHBIM SBIISETCA
TEPMHUH «CTPOMAaJIbHO-BACKYJIsIpHAst (Dpakiusi >KMpPOBOM
TKaHW.
Cnocobwi 66edeHus NPOOYKMOG U3 HCUPOBOU MKAHU
8 OKOJIopaHesvie MKAHU

CrepyoomuM 35TanoM JIMNorpadTHHTa  SBISETCS
BBEJ/ICHUE TTOJIyYEHHOI'O MPOYKTa B 30HY PELIUITUEHTHON
panbl. Cy/si IO aHAJIM3UPOBAHHBIM HCTOYHHUKAM, ITPH Jie-
YEHUU paH HauboJjee 4acTo MCHOIB3YIOTCS J[Ba CIIOCO0a
JIOCTaBKH: JIOKaJIbHbIE HHBEKIIMH HJIM HAHECEHUE ITPOJTY K-
TOB KHPOBOIM TKaHW HENOCPEACTBEHHO Ha TOBEPXHOCTH
paHbI (Tabm1.2).

B 17 uccrnenoBaHusx croco0OM BBEICHHS IPOIYK-
TOB >KMPOBOHM TKaHH SBJISUIMCH JIOKAJbHBIE HMHTpaJEp-
MaJIbHble MHBEKLUU B Kpas M TI0J] JOKE PELUNTUCHTHOU
paHsl [3-6,8-22,25,27]. B 4 ciayuyadx, KpoMe MHBEKIIUH,
JIOTIOJTHUTEIBHO OBLIM MCIOIb30BaHBI allTUIMKALIMY Ha pa-
HEBYI0 MOBEPXHOCTH [5,6,8,25]. JIumb B 4 uccienoBaHusax
MPUMEHSIOCH H30IMPOBAHHOE HAHECEHUE MTPOYyKTOB KU-
POBOI TKaHU Ha PaHEBYIO MOBEPXHOCTS [3,7,24,28].

Heo0xonmumMo OTMETHTb, YTO OOLIMPHBIC PaHbI KOXK-
HBIX TIOKPOBOB OBLJIHM MPEIMETOM JICUCHUSI M HCCIIEI0Ba-
HUs JUIIb IBYX BKJIOYCHHBIX B aHamu3 padot [8,9]. B
OCTalIbHBIX YIOMUHAHHUSI O pa3Mepax paHeBOW IMOBEpX-
HocTH JOO oTcyTcTBOBaiu |[3,4,6,7,10-13,15-19,21-28],
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Tadauna 2. CriocoObl BBEJCHUS ITPOYKTOB M3 KHPOBOH TKAaHU

A3BBI, IOCTTPABMATHYCCKHUEC PAHBI.

Ne ABTOpBI XapaKTepuCTHKH PaHbI Cnoco0bl BBeJIeHHUSI MPOAYKTA JKMPOBOIi TKAHH
IMpubmusurensro 3/4 npurorosienHoro renst SVF BBOAMIN HEMOCPEICTBEHHO B
1. Deng C[6] XpoHunueckue pansl (>3 mec.) OCHOBAHME U Kpasi paHbl, a OCTABIINIICS T'ellb NOKPbIBAJ PaHy B KAYECTBE MOBS3-
KU, KOTOPYIO 3aTeM 3aKpbIBaJIM Mapiiel ¢ GU3HOIOrHIeCKUM PACTBOPOM.
2 Nilforoushzadeh | ITonHocnoltHbIe HeliponatHdeckne | TpeXcCIOWHBIH THAPOTENEBBIA 3aMEHUTENb KOXKH (C 3aCESTHHBIMH ayTOJIOTHYHBIMH
) MA[7] SI3BEI IIPU IMa0ETHUECKOM CTOIIE. kepartugonmTamu, GuopobnacramMu 1 CB®) TpaHCcIIaHTHPOBAJICS HA PAHBL.
4 ma B3Becn CB® BBonMM Ha mryOuHY 5-10 MM B IEHTpaJIbHYIO M IpaHNYa-
. XpOoHHYECKHE BEHO3HBIE H apTe- o
Konstantinow LIYIO C SI3BOM 00JIACTH B PA3JIMYHBIX HAIIPaBICHHX. [[ONOIHATEIBHBIMHA 2,5 MII
3 A[8] PHOBCHOHBIC TPOQHICCKHE A13Bb1 KJICTOYHOM CYCIIEH3HMH TPOIHUTHIBAIM KOJUIATCHOBYIO I'yOKY, BRIPE3aHHYHO 10
ot 2 cM2 o 400 cm2. 4 p VIO TYOKY, BHIP y
pa3Mepy paHbl, ¥ IIOMENIaIN Ha 00JIACTb PaHbL.
. Tepmuueckue oxoru I1I-1V
Camoitnos P IIpoBoaunu nHTpasepmabHoe BBeaeHHe ayTonorudueix CB®D XKT B 10-15
4 A.C[9] CTCTICHH TLIOTIAMIBIO TOPaXCEHI TOYEK BOKPYT MOBPEKICHUS KOKHBIX TIOKPOBOB
- ot 1710 80% pyrHosp POBOE.
5 Marino G[10] Tpoduueckue 513861 Ipu JuadetH- | V3omupoBaHHBIE KISTKH BBOJHIIU IO KPAsiM S3BbL; KICTKH BBOJMIN Ha IIyOHHY 1
) 4YeCcKOi cTore. CM, CTapasich PacIpe/ieIUTh UX BO BCEX HAIPABJICHUSIX.
2-3 MU XKHpa BBOIIIIN B AN C IOMOIIBIO TYMOKOHEUHBIX KAaHIONb, HA TPAHH-
6. Bene MD[11] S13BBI B 0011aCTH MAJIBIEB KHCTEH. e Ooee KPYIMHBIX 3B Pa3HOI NIyOUHBI MM y OCHOBAHUS IANIbIIEB IIPH S3BaX
MEHBIIIETO pa3Mepa.
JlexyOuTanbpHbIe S3BBI B 00- 1 cM? sxmpa Ha | cM? pEeUIHUEHTHOH 30HBI BBOIIIN B TITyOOKHUH TOAKOXKHBII
7. Marangi GF[12] JIACTU KPECTIA WIH CeJaTHIIHBIX CIIOH, TJe BO3HUKACT HIIEMUYECKOE IIOBPEXKICHHE, C TIOMOIIBIO KAaHIOIH IS
OyrpoB. JUOOCTPYKTYPBI IHAMETPOM 3 MM.
. 0,5—1 M1 ayTo(pakUy BBOIIINA B OCHOBAHUE IIOPAYKCHHOTO MaJbla IIyTeM
OpHa s13Ba IpU THa0ETHYECKOM
8. Del Papa N[13] cTome (>5 wec.) MOCJIE0BATEIBHOTO BBEICHNS HEOOIBIINX aJIMKBOT B Pa3HbIC CTOPOHBI OT MECTa
i MHBEKLHH.
HInpun o6bemMoM | M BBOZSAT Yepes OTBepCTHE ISl IPOKOIIA UKL U (¢ ycu-
JIIeM) BBOZAT HETOCPEICTBEHHO II0]] PAaHEBOE JIOKE MM pyOer. 3aTeM xKu
O’KOTOBBIE PaHbl, S3BLI IPH JIHa- ) p p Py P
. o OTKJIAJBIBACTCS PETPOrPAIHO, 32 HECKOJIBKO «IIPOXOIOBY, ITOKa He OyleT BBeIeHa
9. Piccolo NS[3] OeTHYecKol cTore, apTepratbHbIe N
43800 Bcst 00macTh. B cpennem na kaxasie 10 cm? miomanu BBoaaT 1,6-2,0 mi, ams
BBezieHus | Mt HeoOxoaumo caenarh 25-30 npoxonoB. Taxke BBOAAT Yepes paHy
¥ HAHOCSAT Ha PaHy.
Tpoduueckue s13BbI HIKHUX KO- ) . o
. 2 M1 aumoacnupara Ha 1 cM? paHsl ¢ mOcIeayromeil HHGUIbTpanueil TMIoacu-
HewyHocTeil (Oonee 2 mec); pa3mep . N
pata B Kpasi paHbl H HHBEKIHEH M0J] 04ar MOPaKCHHUs B THO OUMIICHHOH SI3BBL,
MOBEPXHOCTH Oosee 2 cM2; U TIpH-
€©CJIH ATO BO3MOXKHO. JKup HH(PUIBTPHPOBAIN METOIOM HAHU3BIBAHUS C MHHH-
10. Stasch T[14] YUHBI, BKJIIOYas TOJIHKO BEHO3HBIE,
MaJbHBIM JaBICHUEM, B HAIPABICHUH OT OKPYKAIOIIUX yYaCTKOB (IIpUMEpHO |
apTepuaibHbIe, A1a0CeTOTCHHBIC,
CM OT Kpasi paHbl) K s3B€ WJIM NapajIeIbHO KPasiM PaHbl, YTOOBI N30€XKaTh KOH-
MOCNIeONEepaHOHHbIE, TOCTTPAB- ¥
TaMHHAIUK OKPY’KAIOIIUX TKaHel U3-3a BO3MOXKHOTO HANH4Hs HHOEKIUH B PaHe.
MAaTHYECKUE WIIH IPOTEKHH.
1 Caviglia H[4] Koxnbie ductyibl paznuuHoit KoH1eHTpar KMpPOBBIX KJIETOK BBOAUTCS HEOOJIBIIUMY ITOPLMSAMHU 110 KPaIo T0-
i g JIOKQJIM3ALIMH. PasKEHMSI.
12 Kim JH[15] ITocTuHBEKIMOHHBIE HEKPO3bI Koneunslii pacTBOp BBOAMIN B OYar MOPAXKEHHUs B MOIKOKHOM H 1€pPMaTbHOM
) KOYKH JIMIA. CI10sX BOJIU3U PAHBI
13 Carstens MH[16] AprepuainbHble S3Bbl HUKHUX Tpu Hannanu s13861 CBO (3—4 Mut) HHOUIBTPUPOBATIH HETTOCPEACTBEHHO IO
) KOHEUHOCTEH. paHy U 110 €€ KPasiM.
14. | Chopinaud M[17] SI3BpI Mapropeuis. BBejieHre MUKPOTPAHCILUIAHTATOB KMpa BOKPYT U IIOJ paHy.
. IMocTrpaBmarnueckue Tpoduue-
15. Cervelli V[18] P pod . IIpsimast MHBEKLUS B THO SI3BBI MJIM MHBEKIHA B IEPUIIE3MOHATIBbHYIO 00/1aCcTh
CKHE 53Bbl HIKHUX KOHEYHOCTEH.
1/4 o6bemMa KOHIICHTPHPOBAHHOTO KJIETOYHOIO PACTBOPA BBOIMIIN YPECKOIKHO
B TKaHH BOKPYT CBHIIA, a 1/4 00bemMa BBOAMIIHM SH/IOCKOITHYECKH B IOJICIH3H-
16. Mizushima T[5] Hapyxwublii cumt He 6osiee 10 M. CTYIO TKaHb BOKPYT cBHIIA. OCTaBIIYOCS [OJIOBUHY CMEIIUBAJIN C PACTBOPOM
TpOMOWHA ¥ BBOIMIIN ¢ pacTBopoM (ubpuHorena. Hakonen, ductyity 3anomHumm
(hubprHOBBIM KiteeM, coepkaiuM ADRC, 1 3alimjin KOxY.
L . B xpast paHBI ¥ B HOAKOKHYIO IUIOCKOCTB 110 BCEMY IIEPUMETpPY KYJIBTH Iajbla
17. Giuggioli D[19] S13BBI KyJIbTH IaJbIEB KUCTEH. paip Y Y 1ep Py K.
BBOAAT OT 0,5 0 1 M1 skMpa (KOPOHOBHIHAS HHOUIBTPALHS).
. Paspes3 ObLI clieaH Ha pacCTOSIHUN He MeHee | CM OT Kpasi paHbl, M JKHpP ObLT
Oma 1382 nipu AaGeTIICCKOR HHOUIBTPHPOBAH C HCIIOIb30BaHIEM TEXHUKH HAHU3BIBAHMSI, YTOOBI 103BOJINTH
18. Smith OJ[20] crore >25 mm2 1 <10000 Mm2 pyp . ’
(>3 mec.) JKUPY IOIACTH B INIOCKOCTU €CTECTBEHHBIX TKaHEH. BbI1o HHGMIETpUpOBaHO
) NPUOIH3UTENBHO 2 MII JIMIIOAcIUpaTa Ha | cM? paHbL.
BBoxurcst uepes oTBepCTHE VIS IPOKOJIA HIVIBI M Cpa3y iKe BBOAUTCS IO JI0XKE
paHbL. 3aTeM KUP OTKJIAIBIBACTCS PETPOrPaJHO, B HECKOIBKO «IIPOXOI0BY, IIOKA
19. Piccolo NS[21] OKOTH, paHBbI JIUIIA. He OyzieT nepecaxeHa Best 0071acThb (depe3 HeoOXOIMMOEe KOJMYECTBO MPOKOJIOB
o iepucepuu pansl). B cpennem Ha kakasie 10 em2 BBomaT 1,8-2,5 v xupa, a
JuLst BBeieHns | cM® Heobxoanmo crenats 25-30 «IIpoXOoBy.
- BeHo3HbIe S3BbI HIKHUX KOHEU- JKup BBOIAT ¢ MOMOIIBIO MHKPOKAHIONb, YTOOBI PEHMILIAaHTHPOBATH €T0 M0
20. | Williams EA[22] , P P i P P
HOCTeH KpasiM SI3BBIL.
21. Biyao Z[23] S13Ba mpu nuabeTHIecKoil crone HewussectHo
Tpexcroiinas maTpuia u3 6oraroro TpoMoonuTaMu GHOPUHOBOTO Telisl, KOHACH-
Rangaswamy CI10KHBIE paHbl, ULt KOTOPBIX o o
22. CHPOBAHHOTO JIMIIOCAKIIOHHOTO COOCTBEHHOTO XKUpa U HOPHCTON KOJLIAreHOBOH
M[24] TpeOOBAIHCH JIOCKYTEL.
HOBSI3KU.
. IloBepxHOoCTHBIC U NIIyOOKHE OnHOKpaTHAs HHBEKIHS ayTOJTOTHIHOIT )KUPOBOH TKAHH, 3aTeeM IIOKPHITHE PAHBI
23. | Abouzaid AM[25] P Y P T P ’ PrITHE P
OXOTH. HaHO(baTOM.
o Knerku CB® B 06beme 20 cM® BBOAWIIHN B IIOAKOKHBIE TKAHU, OKPYKAFOIIUE SI3B]
24. | Carstens MH[26] S13BBI IpU TMaOETHYECKOM CTOTIE. . » OKpY 5 Y
10 IIEPUMETPY, C IIOMOIIBIO CEPUM MHBEKIMN HeOobIoro oosema (0.5 cm?)
25. Tanios E[27] Tpoduyeckue s3BbIL. M HBEKIMY ayTOJOTMYHBIX CTBOJIOBBIX KJIETOK KaXKJIbIe 3 HEJICIH.
Tpoduueckue u 1exyOUTaIbHBIC Cpennioio (hpaKkuuio JIUIOACHUpaTa HepeMelaal Ha HOBEPXHOCTh PaHbI WIIH
26 | Pabros M.I)[28] pod Y P bp P P P p

3a0JIHSIN €€ ITOJOCTb.
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Table 2. Application methods of adipose derived products

No Author Characteristic of wound Application method
Approximately 3/4 of the prepared SVF gel was injected directly into the base
1. Deng C[6] Chronic wounds (>3 months) and edges of the wound, and the remaining gel covered the wound as a dressing,
which was then covered with saline gauze.
) Nilforoushzadeh Fill-thickness neuropatic diabetic A three-layer hydrogel skin substitute (inoculated with autologous keratinocytes,
i MA[7] ulcers fibroblasts, and SVF) was transplanted onto the wounds.
4 ml of suspension of SVF was injected to a depth of 5-10 mm into the central
3 Konstantinow Chronic venous and arterial ulcers | area and the area adjacent to the ulcer in different directions. An additional 2.5 ml
’ A[8] from ot 2 cm2 10 400 cm?2. of the cell suspension was soaked in a collagen sponge cut to fit the wound and
placed on the wound area.
4 Samoylov AS.[9] Thermal burns III-1V in TBSA Intradermal administration of autologous SVF AT was performed at 10—15 points
) ) from 1 to 80% around the damage to the skin.
. L . Isolated cells were injected along the edges of the ulcer; cells were injected to a
> Marino G[10] Chronic diabetic foot ulcers depth of 1 cm, trying to distribute them in all directions.
- 2-3 ml of fat was injected into the fingers using blunt cannulas, at the border of
6. Bene MD[11] Digital ulcers larger ulcers of different depths, or at the base of the fingers for smaller ulcers.
1 cm3 of fat per 1 cm2 of the recipient zone was injected into the deep
7. Marangi GF[12] Pressure ulcers. subcutaneous layer, where ischemic damage occurs, using a 3 mm diameter
lipostructure cannula.
Single diabetic foot ulcer (>5 0.5—.1 m.l of autof_raction was inJ:ected i.nto ‘the base .Of thie affected ﬁngerA by_
8. Del Papa N[13] months) successive introduction of small allquot§ in different directions from the injection
site.
A 1 ml syringe is inserted through the needle puncture hole and (with force) is
. . inserted directly under the wound bed or scar. The fat is then deposited retrograde
. Burn wounds, diabetic foot ulcer, " "o . . .
9. Piccolo NS[3] arterial ulcers over several "passes" until the entire area is entered. On average, 1.6-2.0 ml is
injected for every 10 cm2 of area; 25-30 passes are required to inject 1 ml. Also
injected through the wound and applied to the wound.
Chronic ulcers of lower
extremltl.es, W01.1nd surf.ace fmore 2 ml of lipoaspirate per 1 cm2 of the wound, followed by infiltration of
10. Stasch T[14] 2 cm2; and etlolo.gy7 lr}clud‘e lipoaspirate into the edges of the wound and injection under the lesion into the
only venous, arterial, diabetic, . .
. . bottom of the cleaned ulcer, if possible.
postoperative, posttraumatic and
pressure.
1. Caviglia H[4] Cutancous fistulas The concentrate of fat cells is injectlee(siii)ri1 small portions along the edge of the
12 Kim JH[15] Post-injections face skin necrosis The final solution was injected into the lesion in the subcutaneous and dermal
layers near the wound.
13. | Carstens MH[16] Arterial ulcer.s .of lower In the presence of an ulcer, SVF (3—4 ml) was infiltrated directly under the wound
extremities and along its edges.
14. | Chopinaud M[17] Hypertensive ulcers Insertion of fat micrografts around and under the wound.
15. Cervelli V[18] Posttraur:;ttrlzmuhcizrsof lower Direct injection into the bottom of the ulcer or injection into the perilesional area
1/4 volume of the concentrated cell solution was injected percutaneously into
the tissues around the fistula, and 1/4 volume was injected endoscopically into
16. Mizushima T[5] Cutaneous fistula no more 10 ml. the submucosal tissue around the fistula. The remaining half was mixed with
thrombin solution and injected with fibrinogen solution. Finally, the fistula was
filled with fibrin glue containing ADSC and the skin was sutured.
17 Giuggioli D[19] Stump-skin ulcer From 0.5 to 1 ml of fat is injected into the edges of the wound and into the
) subcutaneous plane around the entire perimeter of the finger stump (crown-shaped
. . The incision was made at least 1 cm from the edge of the wound and the fat
Single diabetic foot ulcer >25 . . . .
. was infiltrated using a threading technique to allow the fat to enter the natural
18. Smith OJ[20] mm?2 and <10000 mm?2 (>3 . > . . .
months) tissue planes. Approximately 2 ml of 11p0a(sip1rate was infiltrated per 1 cm2 of the
wound.
Introduced through the needle puncture hole and immediately inserted under the
wound bed. The fat is then deposited retrogradely, in several "passes", until the
19. Piccolo NS[21] Face burns and wounds. entire area is transplanted (through the required number of punctures along the
periphery of the wound). On average, 1.8-2.5 cm3 of fat is injected for every 10
cm2, and 25-30 “passes” must be made to inject 1 cm3.
20. | Williams EA[22] Chronic VZ?(?;Smuii?:Srs of lower Fat is injected using microcannulas to reimplant it around the edges of the ulcer.
21. Biyao Z[23] Diabetic foot ulcer unknown
. Rangaswamy Flaps-needed difficult wounds. Three-layer matrix of platelet-rich fibrin gel, confiensed liposuction own fat and
M[24] porous collagen dressing.
23. | Abouzaid AM[25] Superficial and deep burns Single injection of autologous adlp(_)se tissue, followed by coating of the wound
with nanofat.
SVF cells in a volume of 20 cm3 were injected into the subcutaneous tissues
24, | Carstens MH[26] Diabetic foot ulcer. surrounding the ulcer along the perimeter using a series of injections of a small
volume (0.5 cm3)
25. Tanios E[27] Chronic trophic ulcers. Autologous stem cell injections every 3 weeks.
26 | Ryabkov MG.[28] Chronic trophic anc! pressure The middle fraction of lipoaspirate was moyed to the surface of the wound or
ulcers. posttraumatic wound filled its cavity.
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ambo0 B wHcclienoBaHUE OBIIM BKJIIOUCHBI ITAIUEHTHI C
CAVMHUYHBIMUA paHAMU HEOOJBIINX pa3MepoB [5,14,20].
OTHUM, BO3MOXKHO, O0BSCHSETCS NMPEUMYIIECTBEHHOE HC-
M0JIb30BAHKE JIOKAJIBHBIX MHBEKIIMH B KauyecTBe Criocoda
JIOCTaBKHM Ipernapara B pany. [Ipu jeyeHnn oOmMpHBIX 1/
WJIM MHOTOYHCJICHHBIX HHPHUITUPOBAHHBIX PaH JIOKAIbHBIC
WHBEKIIMH, KaK METOJl BBCICHUS MPOJYKTOB ayTOJOTHY-
HOMW >KHPOBOW TKaHH, MOXKET OKa3aThCs U3JIHILIHE TPYJI0-
EMKHM, TPAaBMAaTUYHBIM, a IIPU OOIIUPHBIX 0KOTaX — TEX-
HHUYCCKH HEBBITTOJIHUMBIM.
Jlo3uposra npodykmog u3 aymonio2uyHOU Hcuposou
MKAHU, NPUMEHAEMOTU OJisl IeYeHUs. PaH

Jl1st 00BEKTHUBHOM OLEHKH d(PPEKTUBHOCTH TPUME-
HEHHs JI000ro mpenapara WIH MPOIyKTa, BBOJUMOTO B
OpraHu3M 4eJioBeKa, HeOOXOAMMO OIpeJIeNICHHE ero A03bl,
YTO TO3BOJISIET YHU(PHUIIMPOBATH METOIUKY €r0 HCIOIb-
30BaHMs. BOJNIBITMHCTBO MPOAYKTOB U3 JKHPOBOW TKaHW,
HE3aBUCHMO OT MeTojia 00paboTKH, COAepKaT CTBOJIO-
BBIC KJICTKH, MMO3TOMY OOBCKTHBHOW XapaKTCPUCTUKOM
MOYKHO CUHUTATh KJIETOYHOCTH MPOJYKTA, T.€. COACPIKAHUEC
kaetok B 1 mi. Crnegyer OTMETUTh, YTO U3 26-TH UCTOY-
HHUKOB, BKIJIFOUCHHBIX B 0030p, KJICTOYHOCTh BBOJIUMOTO
MpoAyKTa OblIa 00BEKTHBHU3MPOBAHA U yKa3aHa JIUIIb B 7
cayydasx [5,7-10,26]. Tlokazatenb KJIETOUHOCTH COCTABUII
ot (min) 1x10%mn [7] mo (max) 50x10%mn [9]. Onnako,
TOJIOKUTEIBHBIA dPPEKT B BUJC 3aKUBJICHUS PaHBI WU
Tpodrveckoi S3BbI OBbII JIOCTUTHYT BO BCEX PACCMOTPEH-
HBIX paboTax. J[Js TOYHBIX pEeKOMEHIAIUH MUHHMAJIBHO
3G (HEeKTUBHON W MaKCHUMAaJbHO JOMYCTHUMOH JIO3BI MPH
JICUCHUU PaH MPOMYKTAMH KUPOBOH TKAHH HEOOXOIUMO

Crnucok Aureparypsbl

MPOBEJICHNUE JaIBbHEHIIINX PaHIOMU3UPOBAHHBIX KIMHU-
YECKHUX HUCCIICIOBAaHUM.

BoeiBoaBI

CucreMaTH3anys JaHHBIX JINTEPATYPhl 00 HCIIOJb-
30BaHMM NPOJYKTOB M3 AyTOJOTHYHOH KUPOBOW TKaHU
JUIs JIeYEHUs paH MoKa3aja, YTO B HACTOsIIEE BpeMs 3Ta
TEXHOJIOTHS SIBIIsIeTCsl O€30MacHOM, obecredeHa J0CTyI-
HOW MHCTPYMEHTAJIbHOH 0a30i, UMEET MOJIOKUTEIbHBIC
pe3yJabTaThl ¥ aKTHBHO pa3BHBaeTcs. MeTonnka 3abopa
JKUPOBOW TKaHW CTAaHJAapTHAasi, HO UMEET PsiJi OCOOCHHO-
CTeH NpU HAJWYMU Yy MAMEHTOB MHQHUIMPOBAHHBIX PaH.
Cpenu mponyKTOB )KMPOBON TKaHU MO-TIPEKHEMY OTCYT-
CTBYET eJJMHasi HOMEHKJIATypa, MOATOMY C LEIbI0 YHUDH-
Kalliy METOJIOB UX IOJYUYCHHs 1 00pabOTKH HEOOXOIMMO
YTBEp:KI€HUE €UHOMN 1151 BceX TepMUHOIOTUN. [[71s onpe-
JICTICHHUSI MUHUMAJIbHO d()(EKTUBHON M MaKCUMAaJIBHO JI0-
MyCTUMOH J03bI P JEUSHUH paH MPOAYKTAMU KUPOBOH
TKaHM TpeOyeTcsl MPOBEJCHNE AalbHEHIINX PaHIOMU3HU-
POBAHHBIX KJIMHUYECKUX HCCIEAOBAHUN, B KOTOPbIE TaK-
ke Oy/y BKJTIOUSHBI OOIIMPHBIE © MHOTOYHCIICHHBIC PAHBI.
Kpowme toro, nepcriekTuBHa pa3paboTKa HOBBIX CPEJICTB H
CHOCO0OB JI0CTaBKH MPOJYKTOB KHPOBOI TKaHU IIPH Jie-
YeHUH MHOUIIUPOBAHHBIX PaH Pa3IMYHOrO I'eHe3a.

AomnornnreabHass uHpoOpMaIIUI

Kongaukr untepecon

ABTOpBI JICKIIAPUPYIOT OTCYTCTBUE SBHBIX M MOTEHIIHAIBHBIX
KOH(IMKTOB MHTEPECOB, CBA3AHHEIX C MyONMKanueil HacTosmei cTa-
TBH.
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