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Bu3HaYEHHA Y4aCTi AyTOJOTiYHUX
M€3€HXiMaTbHUX CTOBOYPOBHUX KIITHH KiCTKOBOTO MO3KY
B PEIIAPATHBHOMY XOH/IPOT€HE31
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Pestome. Yiurodncenns cyzno606020 xpaua cnocmepizaroms y 60% oneposanux apmpoc-
KONiuHo X60pux. Jlezernepamushi YiukoOxnents (apmpos) € HauMacmivium 3ax60PI06AHHAM
YCix cy2n00is, o spaxcac ne meruie 10-13% nacenensy 6iyi nonad 60 poxie. SHAUHLX YCNiXie
00CAHYMO ) JICYB8AHHI DON0B020 CUHOPOMY Ma 3aNANbHO20 NPOYeECy, npome 00Kka306a 6asa
MEMOOI6 NOKpauerHs penapayii cy2no006020 XPAua Jmaemscs CAaoko. Hessaxcarvu na,
30a8an0ca 6, NOSUMUBHI Pe3yabmamu POy 00CHONeHb 13 3ACMOCYBAHH MEIeHXIMANLHUX
cmogoyposux knimun (MCK) 0ns 6i0H081eHHA CY210006020 XPAWA, NUMAHHA Xapakmepy ix
VHACE ) YbOMY NPOUEC MMAEMbCA Cynepedausum i domenep. Mema 00CAiOncenna. Bu-
SHAYUCHHA YHACIE AYMOSIOIMHUX ME3EHXIMAGHUX CIMOBOYPOBUX KIUMUH KICNK08020 MO3K) 6
penapamueromy xonopozenesi. Mamepianu i memoou. ExcnepumenmansHo-mopoono2ivme
BuU3HAMeHHA YHacmi Heougpepenyitiosarux aymonoziunux MCK Kicmixo8020 Mo3xy 6 penapa-
MUBHOMY XOHOPO2EHE3E NPO6eoeHo Ha 15 KDORAX, AKUM 6600UIU HA 3-11 0eHb NICA HAHECeHHA
degpexmy cy2n0606020 XPAua 6 NOPOICHUHY MPABMOBAHO20 CY2N100a MiHeHT HePBOHUM (PILy-
opecuyermHum 30Hoom PKH-26 (Sigma, CIIIA) MCK Kicmio6020 Mo3Kky. Y meapu, sxum 6y
mparcnaanmosani miveni aymonoziuni MCK, 00cnioncyeant npucymmicms OCmartix na kpi-
OCMAmHux 3pizax na 7-my, 14-my ma 21-ury 000y nicis imnaanmayii i3 3acmocoeysaHHam
pyopecyermmoi MiKpocKonii. 3a HAABHOCIE MIMeHUX KIUMUH ) Pe2ernepami Xpaujo6oi mxa-
HUML CNOCMEPIRANOCA XapaKmepHe uepeore Ceiminmna oanux xkaimur. Pegynsmamu. [1pu-
CYMHICb MPAHCNAAHMOBAHUX MiMeHUX aymonoeiunux MCK na Kpiocmammux 3pi3ax eusna-
YANACh Y 6CIX 00CHIONCY8aAHUX Meapun. Ha 7-11 0enb Kuimunu 0Yau po3maiiosari ougysHo,
6e3 nomimuux cKynuens. Ha 14-ii 0enb miveni Kuimumu, wo Gryopecyitosani 6 wepeomiti 30Hi
CHEKmpY, CMeopIo8an KOMNAKIMHE KOH2ROMePamu nepesaxco 0ina 3onu oegexmy. Ha 21-ii
0eHb MiMEeHT KIUMUHI 60AN0CH BUABUIML JLlue 8 30HT pezenepamy. OmpPumani Oani ceiouams
npo 6bes3nocepeonto yuacme aymono2ivnux MCK y npoyecax xonopopenapayii npu ix ex3o-
2eHHOM) 86€0eHMHI 8 NOPONCHUHY CYeno0a. Bucnoeku. Memooom mivenns aymonozivnux MCK
KIiCMIK08020 MO3KY 3d 00NOMO2010 hryopectermHux 3010i8 PKH-26 008edeHo, 1o aymonoziy-
Hi MCK Kicmico8020 MO3K)Y 0€3n0cepeorso 6epyms yuacmo y npouecax Xonopopenapauii npu
iX 6HYMPiUHbLOCY2100060M) 66€0CHH.

Kmouoei cnoéa: me3enximansti cmogoyposi Kuimunu; cyenobo8uil Xpaul; XoHopozenes;

penapayia xpaua.

Beryn

CrpaBKHA 4YaCTOTA YIIKOUKEHDb CYITIO00BOTO XPSId
HEBiZIOMA, A/[)KE CUMIITOMATAYHI BOHU JIMIIE 3 IIEBHOI CTAJi.
Y KOJMHHOMY CyIVIO0i TaKi YIIKO/PKEHHA CIOCTEPIraloTh Y
00% XBOPYIX, IKUM IIPOBE/ICHA APTPOCKOTIYHA oreparris[1].
JlereHepaTrBHi K YIIKOKEHHA (APTPO3) € HAMYACTIIIHIM
32XBOPIOBAHHAM YCiX CYIVIOOiB, IO BPAXKAE HE MEHIIE
10-13% naceneHHs y Bili moHax 60 poki [2]. 3HauHuX
YCIIXiB JOCATHYTO Y JIIKYBaHHi OOJBOBOIO CHHAPOMY T4
3AMAJILHOTO TPOLECY, O CYIIPOBO/PKYIOTH 1ii YIIKOJUKEH-
Hfl, PO3POOIEHO JJOCKOHAI MOJEJ €HJONPOTESIB, IIPOTE
JIOK430B4 6232 METO/iB MOKPAIEHHA penapariii cyrno6o-

BOTO XPAIIA NPOJIOBKYE JUMATUCH CTIAOKOI0. Jlesani 6ib-
1€ JOCJI/UKEHD BKA3YIOTh Ha €(DEKTUBHICTD 34CTOCYBAHHA
Pi3HUX METOZIB, Y TOMY YMC/Ii ME3EHXIMATbHUX CTOBOYPO-
Bux KiitH (MCK), /Ui NOKpaleHHs pereHepartii cyro-
6oBoro xpsma [3-12]. [Ipore 6ibIicTs CIOCO6IB T4 METO-
ZiB, CIIPAMOBAHUX HA PEICHEPAL{IO CYIIIO00BOIO XPALIA,
CbOT'OJHI HE 3HAVIUINA CBOTO BiIOMTTA y HAL[iOHAIBHUX
T4 MDKHAPOJHUX DPEKOMEHJALAX 260 Y pEKOMEHJAI-
AX OPTONEAUYHUX UM PEBMATOJIOTTYHUX ACOL{AIN aHi 3
JIKyBaHHA apTpo3y [13, 14], ani 3 JiKyBaHHA JOKAIBHUX
VIIKO/LKEHD CyII060BOro xpama [15]. [opoky KinbKicTh
JOCTIHKEHD 13 IIbOTO MUTAHHA 301IBIIYETHCA, MO BKA3YE
Ha MO0 aKTYaJIbHICTb. YTiM, HE3BAKAIOYM Ha, 3/1aBAIOCA
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0, IO3UTHBHI PE3YBTATH PAY AOCTLKEHD i3 32CTOCYBAH-
HA MCK 714 BiJHOBJIEHHA CYIZIOO0BOIO XA, MUTAHHA
XAPAKTEPY 1X y4acTi y LIbOMY [IPOLIEC] PEryIApHO MOPYLIY-
eTbes i oternep [10].

Mera JOCTiIKEHHA - BU3HAYCHHA Y4ACTi ayTONO-
TYHUX ME3ECHXIMAIBHUX CTOBOYPOBUX K/IITHH KiCTKOBOI'O
MO3KY B PENapaTiBHOMY XOHJPOICHE3.

Marepianu i MmeToau

EKCTIepUMEHTAIEHO-MOPQOIOTiYHE BU3HAYEHHS y4aC-
Ti Heprpepennirosanux ayronoriyvnux MCK kicTkoBoro
MO3Ky B DPEmnapaTUBHOMY XOHJPOreHe3i IPOBEJICHO Ha
15 1a60pPATOPHUX TBAPUHAX (JOPOCIHX KPOIAX-CAMIIX,
Macoro 3000+250 ). V BCIX TBApUH IiJ KETAMIHOBUM
HAPKO30M B YMOBAX ONEPALLiiTHOI [TAPANATEIAPHO PO3TH-
HAJIM KaTICy/Ty KOJHHOIO CYI7106d Ta CKAJIbIIENEM Y (PPOH-
TAJIbHIN IUIOMIKHI 110 HAJKOIIHKOBIM MOBEPXHi CTETHOBOL
KICTKYM HAHOCWIX 3 BAKOPUCTAHHAM MIA0JIOHY CTAH/APTHE
TMIOBHONIAPOBE TONMIKO/PKEHHA CYITI0O0BOIO XPAId PO3-
MIpOM 6x3 MM 3i 30EPEKEHHSIM HLTICHOCT] MIXPAMOBO
KiCTKOBOI IIACTUHKY (puC. 1). ITicad 1poro pany npomu-
BAIA BOJHUM PO3UMHOM XJIOPIEKCUJMHY Ta MOLIAPOBO
3AMUBAIA MAKI TKAHUHU. YCi MAHINy/IALl 3 TBApUHAMU
IPOBOJMIIH 3Ti/JHO 3 MIKHAPOJHUMH NPABUIAMH IIPO I-
MaHHe cTasyeHHs 10 TBaput (ETS 123, 1986).

Yci TBapUHM J10 TOYATKY T B IPOLEC AOCLHKEHHA T1e-
pedyBan B yMOBAX BiBAPil0 HA 3BMYANHOMY XdPYOBOMY
parioni. V nepioz akmimMaTU3anil (18a TYKHI) i 11i] 4ac exc-
TNIEPUMEHTY TBAPUHU [IEPEOYBAIN Y BiBAPii 32 TEMIIEPATY-
pu 18-22 °C, Bomorocti 50-60%, TPUPOHOMY CBITIOBOMY
pexumi “fenb-Hiv”. ITin6ip TBApUH Ta (POPMYBAHHA TPy
TIIPOBOAW/IN 31 METOJIOM BUIIAIKOBUX YUCE]L.

it

Puc. 1. HajKomHKOBA IOBEPXHS CTETHOBOI KiCTKH ITiCIIA
MEXAH{YHOT'O HAHECEHHA JIE(DEKTY CYIIIOO0BOTO XPAIIA

[Iposopumm mMiveHHs MCK KiCTKOBOI'O MO3KY 4€pBO-
HuM (haryopecrieHTHIM 30H10M PKH-26 (Sigma, CIIIA) T2
BBOJIW/IN iX HA 3-H JICHb IIC/IA HAHECEHHS €(DEKTY B I10-
POXHUHY TPABMOBAHOI'O CyI7100a 15 TBapHHAM.

Ja nporo MCK 3nimanu 0,25% pO34nHOM TPUIICUHY
T2 1 MM po3unHOM EJITA IpoTAroM 5 XBUJIMH 34 TEMIIE-
patypu 37 °C, TpUpPa30BO BiMUBAIN Y CEPEAOBUIL O€3
BMICTy CMPOBATKM TA PECYCIEHAYBAIA B CEPEAOBUIL Y
BigHomenni 1:2. TTotiM 3Mimysaau 3 piBHUM 00'€MOM
pozurHy PKH-26 (Sigma) Ta BUTPUMYBAIH 5 XBIIMH 32
KIMHATHOI TeMIepaTypu. g 3ynuHKY peakiiii 3aCTo-
COBYBAJIN CEPEJOBUIIE 3 BMICTOM CUPOBATKHU. [Ticiid iH-
rioinii peakuii KIiTHHY 3HOBY BiMUBAIN Bifl (hapOHMKA
IIIAXOM TPUPA30BOIO LEHTPUDYryBaHHA. Bigmuti Ta
pecycren/[oBaHi KITUHU 3aCTOCOBYBAIN I BBEICHHS
Y MiCIl€ IOMKO/UKEHHS.

3a BCiMa TBApUHAMU IPOBOAWIN KIiHIYHE CIIOCTE-
pexenHs. 3 JOCIiy KpOoliB BUBOAWIN MUIAXOM 34CTO-
CYBAHHA JIETAIbHUX 103 e(ipy A1d HAPKO3Y IO II'ATh
KpOJiB HA 7-My, 14-1y Ta 21-my 100y Mic/s BBEACHHA
MiveHnx Hepudepenniiopannx MCK KiCTKOBOTO MO3Ky
B IIOPOKHUHY CYT1004.

[l BiCTEKEHHA B IIPOLIECi PErapaTUBHOIO XOHPO-
renesy Hepupepenninosanux MCK KiCTKOBOIO MO3KY,
M{YCHHX 3a JI0mOMOroo 6apsuuka PKH-20, rorysamu
KpiOCTATHI 3pi3n T4 34CTOCOBYBAIU (DIyOPECLIEHTHY Mi-
KPOCKOIIi0. 32 HagBHOCT]I MiYCHUX KIITUH y pereHeparti
XPAMIOBOi TKAHUHU CIIOCTEPIraNOCsd XaPAKTEPHE UEPBOHE
CBITiHHS JAHUX KJIITHH.

Miuenns i vitro ayronoriunnx MCK KiCTKOBOTO MO3Ky
4epPBOHUM (IyopectieHTHUM 30H10M PKH-26 mipuBoimio
JI0 PIBHOMIPHOT'O JU(Y3HOTO 320aPBICHHA KIITUH (PUC. 2).

Puc. 2. Kynsrypa ayronoriuaux MCK,
MiueHuX QryopectieHnTHIMY 30HAaME PKH-20.
JliominecrienTHa Mikpockorig X400

Y TBapUH, AKUM Oy/IX TPAHCIUIAHTOBAH] Mi4€Hi ayTOJI0-
rigni MCK, foCmipKyBany 1X IPUCYTHICTb Ha KPIOCTATHHX
3pizax Ha 7-My, 14-Ty T2 21-11y 100y MiC/IA iMIUTAHTAL.
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PesynpraTu

[IpUCyTHICTD TPAHCIUIAHTOBAHUX MiYCHUX ayTO-
noriunux MCK Ha KpiocTarHUX 3pi3ax BU3HAYAIACh
B YCiX ZOCHiZKYBAHUX TBApUH. Ha 7-11 JeHb KIiTHHU
Oynu po3TamoBaHi AU(Y3HO, 6€3 ITOMITHUX CKYITYEHb

(puc. 3).

Ha 14-11 ieHp MiveHi KITHHY, O (IIyOPECI{IOBATA B 4ep-
BOHil1 30Hi CIIEKTPY, CTBOPIOBAIM KOMITAKTHI KOHITIOMEPATH
TIEPEBAKHO O 30HU Jedekty (puc. 4). Ha 21-1 geHpb MiveHi
KJITVHU BIAIOCA BUABUTH JIVIIE B 30Hi PEreHepaTy (Puc. 5).

OrpuMani Jani CBi4aTh IPO OGE3MOCEPENHIO YUACTh
ayronoriunux MCK y nporecax XoHgpopenaparii mpu ix
€K30T'€HHOMY BBEZICHHI B IIOPOKHUHY CYITI004.

B

Puc. 3. Cimiosa (A) Ta moMiHecteHTHa (B) MIKPOCKOIIiA KPiOCTATHOTO 3pi3y CYraI060BOr0O XpAIa KPOJs
mivernmu PKH-26 MCK -150, 7-ma 1064

B
Puc. 4. Csitiosa (A) Ta mominecteHTHa (B) MiKpOCKOIIiA KpiOCTATHOTO 3pidy CYII060BOIO XPAIMIA KPOJIA
3 mivernmu PKH-26 MCK -150, 14-12 106a. 1 — MATEPUHCHKUI XPSAII, 2 — 30HA PEreHEPaTy
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B

Puc. 5. Csimiosa (A) Ta mominectenTHa (B) MiKpOCKOIIiA KpiOCTATHOTO 3pi3y CYITIO00BOIO XpAlljad KPOJIsd
3 mivernmu PKH-26 MCK -150, 21-1ma 106a. 1 — MATEPUHCHKHUIT XPAI, 2 — 30HA PETEHEPATY

Bucnosku

[lizcymMoByrOYM HaBeCHI BUIIE PE3YIbTATH, CIIijl Bii-
3HAUUTH, 10 MiC/IA i30IbOBAHOTO MEXAHIUHOI'O YIIKO-
JUKEHHA CYITIOO0BOIO XpAIia IPOLECH XOH/popenapa-
1ii B AUIAHI Ie(PEKTY HE € JOCTATHIMU /IS AKICHOTO BiI-
HOBJIEHHA XPANIOBOI TKAHUHU. Y MICIli OMKO/PKEHHSA
(dopmyeTbca (HibpO3HA TKAHWHA 3 AUIAHKAMU JUCTPO-
(i Ta HEKPO3Y. V HABKONUIIHLOMY CYIJIOO0BOMY Xps-
IIli TAKOK BUHUKAIOTH [IPOABU JECICHEPATUBHO-AUCTPO-
(biuHOrO MPOLIECY, AKI MOKXHA KBATI(DIKYBATH K TUIIOBY
KAPTHUHY II0YATKY PO3BUTKY ITOCTTPABMATUYHOI'O OCTE-
0apTPO3y. BHYTPIMHBOCYITIO60BE BBEAECHHSA KYIBTYPU
ayronoriynux MCK KiCTKOBOIO MO3KY I03BOJIA€ OIITH-
Mi3yBaTH NIPOLIECH XOHAPOpenapariii, o IPUBOAUT 1O
(opMyBaHHA B AULAHLI Ae(eKTy rianiHonoioHoi TKa-
HVHH, K4 [TOBHICTIO 3a[I0BHIOE TPABMATUYHUN JIe(DEKT
IpU OOMEXKEHNX 460 BiICYTHIX AUCTPODIUHUX i HEKPO-
TUYHUX 3MiHAX Y HABKOJIMIIHBOMY CYIJI000BOMY Xps-
mi. Merogom mivenHs ayronoriyaux MCK KiCTKOBOTro
MO3KY 32 I0TIOMOT00 (pyopectieHTHIX 30H/1iB PKH-26
JIOBEIEHO, O ayrosoriyni MCK KicTKOBOrO MO3Ky 6€3-
NOCEPEAHBO OEPYTH YUACTD Y IPOIIECAX XOHAPOPENApa-
1ii I X BHYTPIIHBOCYITIO00BOMY BBE/ICHHI.

Kokt iHTepeciB. ABTOpH 324BIAIOTH IPO BiCYT-
HiCTb KOH(IIIKTY iHTEpeCiB Iijl Yac MiArOTOBKU CTATTI.
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Determination of the Involvement of Autologous Mesenchymal Bone
Marrow Stem Cells in Reparative Chondrogenesis

Kostrub 0.0., Poliachenko LV., Kotiuk V.V., Zasadniuk L.A., Blonskyi R.I., Smirnov D.O.

SI “Institute of Traumatology and Orthopedics of NAMS of Ukraine”, Kyiv

Summary. Articular cartilage injuries are observed in 60% of arthroscopies. Degenerative
changes of the articular cartilage (osteoarthritis) is the most common disease of all the joints,
which affects at least 10-13% of the population over the age of 60 years. Significant progress has
been made in the treatment of pain and inflammation, but the evidence base for improving the
articular cartilage repair remains weak. Despite the seemingly positive results of a number of
Studies on the use of mesenchymal stem cells (MSCs) for the articular cartilage restoration, the
question of the nature of their participation in this process remains controversial. Objective.
The objective of the study was to determine the involvement of autologous mesenchymal bone
marrow stem cells in reparative chondrogenesis. Materials and Methods. Experimental and
morphological determination of the participation of undifferentiated autologous bone marrow
MSCs in reparative chondrogenesis was carried out on fifteen rabbits. MSCs of bone marrow
marked with a red fluorescent dye PKH-26 (Sigma, USA) was injected into the cavity of the
injured joint on the 3rd day after the articular cartilage defect formation. The presence of the
transplanted labeled autologous MSCs was examined in these animals on cryostat sections on the
seventh, fourteenth and twenty-first days after implantation with fluorescence microscopy. The
characteristic red glow was observed in case of the presence of labeled cells in the regenerated
cartilage tissue. Results. The presence of transplanted labeled autologous MSCs on cryostat
sections was determined in all studied animals. On the 7th day, the cells were arranged diffusely,
without noticeable accumulations. On the 14th day, the labeled cells fluoresced in the red zone
of the spectrum and created compact conglomerates mainly at the defect zone. On the 211th day,
the labeled cells were found only in the regenerate zone. The data obtained indicate the direct
participation of autologous MSCs in the processes of chondroreparation after the exogenous
implantation into the joint cavity. Conclusions. The method of autologous bone marrow MSCs
labeling using PKH-26 fluorescent dyes bas shown that autologous bone marrow MSCs are
directly involved in the processes of chondroreparation when they are injected intraarticularly.

Key words: mesenchymal stem cells; articular cartilage; chondrogenesis; cartilage repair.

OmnpeneeHne yIaCTHA AyTOJTOTHIECKUX ME3CHXHUMATbHBIX
CTBOJIOBBIX KJIETOK KOCTHOT'O MO3I2 B PENAPATHBHOM XOHIPOTEHE3€e

Kocmpy6 A.A., Ionavenxo FO.B., Komrok B.B., 3acaowiox U.A., bronckuil PH., Cuupros /l.A.

IV ‘Uncmumym mpaemamonozuu u opmoneouu HAMH Ykpaunw”, 2. Kues

Pestome. Tlospexcoenus cycmasrozo xpaua Haomooaiom y 60% onepuposantsix ap-
mpockonuyecku nayuenmos. Jlezerepamussie Jce noePercoeHus (apmpos) ANAH0MCA Ha-
UbOICe HACbIM 3A00NC6AHUECHM BCEX CYCMABOS, Komopoe nopaxcaem we menvie 10-13%
Hacenenus 8 8o3pacme cmapuie 60 Jiem. SHavumensHvie Ycnexu 00CMuzHymol 8 JeHeHi
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002186020 CUHOPOMA U BOCNANUMENBHOZ0 NPOYeccd, OOHAKO 00KA3AMeNbHAs 0a3a Memooos
VAVMUEHUSR penapayiy CYCmasHo20 Xpawa ocmaemcs caaooll. Hecmomps wa, Kasanocs
0Obl, NOAONCUMENLHbLE DE3YbMANbL PAOA UCCIO08ANHULL 1O NPUMEHEHUI) ME3CHXUMANILHLLX
cmeonosuix knemox (MCK) 024 60ccmanogienus CycmasHo20 Xpaua, 60npoc xapaxmepa ux
VUACMUSA 8 IMOM NPOYecce OCMAemcs nPomusopenussim 00 cux nop. Lleas uccreoosanus.
Onpedenerue yuacmus aymon0eUdHbX ME3eHXUMALLHbIX CMBON0BbIX KIeMOK KOCMH020
MO32a 6 penapamusrom Xonopozenese. Mamepuanst u memoosl. DKCnepuUMeHmansHo-
Mopgonozuneckoe onpedenenue Yuacmus Heoupoeperyuposantobix aymonoununoix MCK
KOCIMH020 M0324 6 PenapamueHom Xonopozenese npogeoerHo na 15 KPoasx, Komopuim 1a 3-1i
0erb Noce Hanecenus oegexma Cycmagro20 Xpaud 6 noa0Cnb MPAGMUPOBARHOZ0 CYCMA-
84 8800UNIU MeUEHbIe KPACHbIM Pryopecyernmmbim 3010oMm PKH-26 (Sigma, CLIA) MCK xocm-
H020 MO32d. Y HCUBOMHBLX, KOMOPLIM 06l MPAHCTAAHMUPOBAHL MEHEHbLe A)MONOZUMHbLC
MCK, uccnedosanu npucymcmeue nocieoHux Ha KPUoCmammusix cpe3ax na 7-i, 14-i u
21-il 0env nocne UMNAAHMAYUL C NpUMeHeruem Qryopecuermmoll muxpockonuu. Ilpu
HAUYUU MEUEeHIX KIeMOK 8 pezenepame XPAuesoll mianu Habmoodan0ch ux xapaxmep-
Hoe Kpacroe ceeuwenue. Pegynomamol. IIpucymcemeue mpancnianmupo8anibix MeUeHslx
aymono2uunbix MCK na Kpuocmammubix cpeax onpeoenindact y 6cex UCCAeO08aAHHblX
HUBOMHbIX. Ha 7-11 0end Kkaemxu Obiiu PACHONONCeHb: OUPPY3HO, 0€3 3AMEMHbIX CKONe-
Huti. Ha 14-11 0enb meuenvle Kaemxu paoopecyuposants 8 KPAackoll 30He Chekmpa u co-
304641 KOMNAKMHbIC KOH2OMEDAMbL NPEUMYUECMBEHHO Y 30HbL 0epexma. Ha 21-ii 0enb
Meuenbie KIemxy Yoanocs 00HapyIcums moavko 6 30ne pezenepama. I1onyuennsie 0armble
CBUOCMENILCMBYION O HeRnOCHeOCmeeHHoM yuacmuu aymono2udnsix MCK 6 npouyeccax xom-
opopenapavuis npu ux IK302eHHOM 86e0eHUl 6 NOAOCHL CYCmasa. Buieoowvt. Memooom me-
yenua aymonozuunsix MCK KocmHo20 M032a ¢ nomoussio guyopecyernmmsix 304008 PKH-26
doxasano, wmo aymonozuursie MCK Kocmno20 mo32a HenocpeocmeerHo yuacmeyom 6 npo-
ueccax XoHopopenapauuy npu ux BHYmMpUucyCmasHoM 66E0eHULU.

Kmoueevle cnoea: mesenxumanviivie Cmeonosbie Kiemi; CyCmasholl Xpauy; XoHopoze-
Hes; penapayus Xpaua.
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Surgical Treatment of Symptomatic Neuromas
After Lower Limb Amputations

Liabakb A.P., Lazarenko H.M., Piatkovskyi V.M.
SI “Institute of Traumatology and Orthopedics of NAMS of Ukraine”, Kyiv

Summary. The pain after amputations is a global problem of modern medicine. There are
three distinct clinical entities that can form the postamputation pain: phantom limb pain (PLP),
phantom sensations (PSs), and residual limb pain (RLP). PLP and PSs are pathophysiological
phenomena, which need complex conservative treatment. RLP is a local condition that arises
[from neuroma, excessive scarring, osteophites, etc. and can be resolved by surgery. Objective:
to analyze the results of surgical treatment of patients with symptomatic neuromas after lower
limb amputations (LLA). Materials and Methods. The study included 43 patients with symp-
fomatic neuromas 3—10 years after LLA. There were 40 male and 3 female patients (mean age
33.9%3 years). Amputations were caused by trauma (33 cases), mine-blast injury (7 cases),
diabetes (1 case), and oncology (2 cases). The level of amputation was thigh (3 cases), knee (1
case), and ankle (39 cases). The pain intensity was measured by the VAS (Visually Analog Scale)
and prosthesis using by the ALAC (Artificial Limb and Appliance Centre, USA) scale. Results. RLP
bad 43 patients (100%), PLP - 8 (8.6%), and PSs — 35 (81.4%) patients. The average level of
pain was 7.4%0.9. Prosthesis was used in 74.4% (32 patients), but 11 of them used prosthesis
Jor cosmetic or transportation reasons (levels I and II by the ALAC scale). Complications after
surgery were presented by hematoma (3 cases), marginal skin necrosis (2 cases), and tearing of
m. gastrocnemius from the tibia after the fall on the stump (1 case). The results were assessed in
35 patients in terms from 1 to 15 years. The pain severity decreased from 7.4%0.9 to 3.2%0.6
(p<0.05; two-sample i-test). The number of RLP cases decreased to 11 (31.4%), but the number
of PLP and PSs cases did not significantly change (PLP — 5 cases or 14.3%; PSs — 27 cases or
77.1%). The prosthesis using rised to 100% due to functionality (II-VI levels by the ALAC scale).
Conclusions. Surgical method is the main treatment of symptomatic neuromas after LLA. The
surgery must expect proximal neurotomy and, if need, reamputation and stump reconstruction.
This approach belps to reduce pain and improves the functional ability of persons with LLA.

Key words: pain; residual limb pain; lower limb amputation; surgery.

Introduction limb syndrome, which includes three distinct clinical
conditions: phantom limb pain (PLP), phantom sensa-
Limb amputation is a severe somatic and psycho- tions (PSs), and stump pain (residual limb pain, RLP).

logical trauma followed by no complete recovery. One Almost all patients who underwent limb amputation
of the important factors of the reduced quality of life of experience each of the described disorders in the cer-
a person who has undergone amputation is phantom tain periods of time. The part of the patients who need
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