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Bu3HaYEHHA Y4aCTi AyTOJOTiYHUX
M€3€HXiMaTbHUX CTOBOYPOBHUX KIITHH KiCTKOBOTO MO3KY
B PEIIAPATHBHOMY XOH/IPOT€HE31

Kocmpy6 0.0., Honauenxo 10.B., Komiok B.B., 3acaowiox LA., Bronceruti PL, Cumiprog /1.0.
AV Tucmumym mpasmamonozii ma opmonedii HAMH Yipainu”, m. Kuig

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 meToau

EKCIieprMeHTaIbHO-MOP(OIOriYHEe BUSHAYEHHS y4aC-
Ti Heprdepenniroanux ayronorivnux MCK xicTkoBoro
MO3Ky B DPENapaTUBHOMY XOHJPOreHe3i IPOBEICHO Ha
15 1a60PATOPHUX TBAPUHAX (JOPOCIHX KPOIAX-CAMIIX,
macoro 3000+250 ). V BCIX TBApUH IiJ KETAMIHOBMM
HAPKO30M B YMOBAX ONEPALLiiTHOI [TAPANATEIAPHO PO3TH-
HAJIM KaTICy/Ty KOMHHOIO CYI7100a Ta CKAJIbIIENEM Y (PPOH-
TAJIbHIN IUIOMIKHI 110 HAJKOJIIHKOBIM MOBEPXHi CTETHOBOL
KICTKM HAHOCWIX 3 BAKOPUCTAHHAM IIA0JIOHY CTAH/jAPTHE
TIIOBHONIAPOBE TOMIKO/KEHHA CYITIOO0BOTO XPAId PO3-
MIipOM 6x3 MM 3i 30EPEKEHHSIM HLTICHOCT] MIXPAMOBOL
KiCTKOBO] I1ACTUHKY (puC. 1). ITicad 1poro pany npomu-
B/ BOJHUM PO3UMHOM XJIOPIEKCUJUHY Ta MOMIAPOBO
3AMUBAIA MAKI TKAHUHU. YCi MAHINy/IALl 3 TBAPUHAMU
IPOBOJMIIH 3Ti/JHO 3 MIKHAPOJHUMH NIPABUIAMH IIPO TIY-
MaHHe cTaByeHHs 10 TBaput (ETS 123, 1986).

Yci TBApUHM 10 TOYATKY T B IPOLECH AOCILKEHHA T1e-
pedyBan B yMOBAX BiBAPil0 HA 3BMYANHOMY XdPYOBOMY
parioni. V nepioz akmimMaTu3anil (18a TYKHI) i i) 4ac exc-
TNIEPUMEHTY TBAPUHU [IEPEOYBAIN Y BiBAPil 32 TEMIIEPATY-
pu 18-22 °C, Bonorocti 50-60%, TPUPOHOMY CBITIOBOMY
pexumi “fenb-Hiv”. ITin6ip TBApUH Ta (POPMYBAHHA TPy
TIIPOBOA/IN 32 METOJIOM BUIIAJIKOBUX 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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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.
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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-
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the constant medical support for phantom limb syn-
drome reaches 60% [1].

Another factor that determines the considerable so-
cial relevance of the problem is the number of people
with limb defects in the population. According to the
official data, 1.6 million people with limb defects lived
in the United States in 2005, and their number is pre-
dicted to increase to 3.6 million by 2050 [2].

More than 90% of this group is represented by pa-
tients with defects of the lower limb with the following
etiological structure: vascular diseases (82%), conse-
quences of injuries (16.4%), oncology (0.9%), and con-
genital anomalies (0.8%) [3].

The lack of national registries does not allow us to un-
derstand the situation in Ukraine, but by calculations as
of 2010 we have shown that only for diabetes in Ukraine
surgeons had to perform annually 9000 amputations of
the lower limb, of which 5000 were high ones [4].

PSs are described as painless perceptions that arise
from a lost or deafferented part of the body. PSs are
common in the postoperative period; about a one third
of patients experience it within 24 hours, three quat-
ters — within 4 days, and 90% - within 6 months after
surgery [5].

PLP (phantom pain, phantom pain syndrome) is
painful or unpleasant sensations in the missing or deaf-
ferented limb or its part. PLP usually occurs within the
first 6 months after limb amputation, but its presence
may be registered later in a significant number of cas-
es. PLP differs from pain in the residual limb (stump),
which is localized in the remaining part of the limb.
RLP persists for many years and exceeds 70% of cases.
Although PLP and RLP often coexist, the stump pain
occurs immediately after amputation; however, PLP is
characterized by the onset of 1 to 12 months [6].

RLP can be caused by stump ischemia, ossification,
widespread muscle fibrosis, or neuroma. In the struc-
ture of these factors, symptomatic neuroma reaches
almost 50% [1] and usually requires surgical treatment.
In some cases, neuroma resection is a separate surgery;
in some cases, it is combined with reamputation and
reconstruction of the stump. Attempts to optimize the
process of neuroma formation after neurotomy have
been reflected in numerous techniques: injections of
chemicals and drugs, closing the cutting nerve with a
cap made of autogenous tissues and synthetic materi-
als, implantation into a muscle or bone canal, etc. [7, 8].
However, it should be noted that the best and practi-
cally the only reliable method today is a more proximal
neurotomy [9].

There are only few publications on the topic of sut-
gical treatment of stump neuroma [10].

The objective of our work is to analyze the results of
surgical treatment of patients with stump pain caused
by neuroma, and to enlighten on the important points
of surgical technique.
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Materials and Methods

The material for the work was the results of observation
and treatment of 43 patients with pain in the stump of the
lower limb, who were treated at the clinic of the SI “Institute
of Traumatology and Orthopedics of NAMS of Ukraine” dut-
ing 1997-2019. The use of data from medical cards of the pa-
tients was carried out according to local bioethics committee.

The criterion for inclusion into the research was stump
pain caused by neuroma, which prevented the use of the
prosthesis and reduced the function of the residual limb.
The main clinical and diagnostic criterion was the positive
Tinnel-Hoffman phenomenon for the nerve concerned on
palpation of the stump.

The study included 40 male and 3 female patients aged
12-59 years (mean age 33.943 years). The causes of ampu-
tation were: trauma (33 patients), mine-blast injury (7 pa-
tients), diabetes (1 patient), and tumors (2 patients). The
duration of observation before going to the clinic ranged
from 3 to 10 years. The distribution of cases by the level
of amputation and affected nerves is presented in Table 1.

Table 1
Distribution of patients by location, level
of amputation, and number of affected nerves

Amputation rate and number of cases
Thigh (hip) Knee-joint Leg
3 1 39
Etiology of amputation:
Injury 3 31
Mine-blast 6
injury
Diabetes 1
Tumors 2
o n. tibialis — 35
Affected | n. ischiadicus — 2 Z ”ZZZZ’MS n. peroneus
nerve n. femoralis - 1 C(‘)% s superficialis —11
n. saphenus - 5

The characteristics of the main component of the pain
syndrome in all cases corresponded to RLP (stump pain),
which was caused by the presence of symptomatic neuro-
mas. The level of pain was defined as severe (by the VAS
[Visually Analog Scale] - 7.4; 5-9), which created problems
with prosthetics and/or prevented the prosthesis using.
Conservative treatment of pain was unsuccesstul, which
was crucial for the choice of surgical method. A total of
37 patients underwent from 2 to 7 surgeries after the first
surgery (3.5 on average); all cases were traumatic ones. The
lower limb prosthesis was used by 32 patients (74.4%); the
level of prosthesis using (the ALAC [Artificial Limb and Ap-
pliance Centre, USA] scale) is shown in Table 3. RLP was
combined with PLP in 8 cases; 35 patients felt PSs.

X-ray examination consisted of radiography of the
stump in two projections; detailing the anatomy of the re-
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sidual limb in 8 cases required CT, in 11 — MRI (2 — with
intravenous contrast), and in 13 — ultrasound.

The method of surgery depended on the anatomical
features of the residual limb, postoperative scars and neu-
romas location, as well as on the condition of the skin and
bone of the stump. In all cases, a tourniquet was applied. In
cases requiring reamputation, myo- or tenodesis were pet-
formed. Nerve treatment included neuroma exploration,
epiperineural administration of 1% lidocaine solution, and
nerve cutting more proximally to a level sufficient for the
nerve stump location in the soft tissues outside the area of
the future skin scar or in the area of the bony prominence.

The first bandaging was performed 24 hours after surgery
and subsequently according to indications. Sutures were re-
moved on the 14th day. In cases where only neurotomy was
performed, the use of the prosthesis was allowed 4 weeks
after surgery; after reamputation, stitch bandaging or elastic
compression cover was applied during a month. Prosthetics
or modification of the prosthesis socket was the next step.

Evaluation of treatment results was performed accord-
ing to the following criteria: qualitative and quantitative
dynamics of pain syndrome (clinical types of phantom
limb, the level of pain according to the VAS), and the level
of prosthesis using by the ALAC scale [11].

The ALAC scale:

[ Cosmetic only

II Transfer only

[T Indoor walking®

IV Outdoor walking®

V Independent

VI Normal

*items III and IV include the use of a stick, crutches, or
walkers.

The difference between the average values was assessed
using the two-sample t-test, where p<0.05 was considered
significant. Calculations was done using a software pack-
age Excel 16.

Results and Discussion

Primary wound healing occurred in 37 cases. Compli-
cations were represented by deep hematoma (3 cases),

marginal skin necrosis (2 cases), and tearing of m. gastroc-
nemius from the fixation point to the end of the tibia due
to a fall on the stump (1 case). Hematoma was treated by
drainage; there was a need for secondary sutures in 1 case.
Marginal skin necrosis due to small size did not require
surgery; healing and epithelialization occurred under the
scab. In the case of detachment of the m. gastrocnemius
from the fixation point to the end of the tibia, the refix-
ation of the muscle-aponeurotic flap was performed.

During the first 3 days after surgery, patients suffered
the pain caused by the intervention; PSs were in all cas-
es. Medicamentous support included evening injections
of opioids for 2 to 3 days and enteral or parenteral using
of nonsteroidal anti-inflammatory medicines. Subse-
quently, the pain syndrome tended to decrease in inten-
sity, which generally determined positive direct effect of
surgery in 40 cases. In 2 cases where PLP had occured
before surgery (both cases were presented by TFA; these
patients underwent resection of n. ischiadicus neuro-
ma), the increasing of pain after the surgery was noted.
The prolonged local bupivacaine block of n. ischiadicus
was applied for reducing the pain.

The results of operative explorations showed a rather
typical picture of massive fibrosis, which spread from
the skin scar in the proximal direction in the form of an
unstructured conglomerate. Identification of nerves was
performed outside the fibrosis zone among the tissues
with relatively preserved topography. Typical neuroma
in the form of a bulbous extension of the nerve ending
was observed in 10 cases (n. peroneus superficialis); n.
tibialis was ligated together with the vascular bundle in
12 cases. In all other cases, the end of the severed nerve
was lost in the dense scar, and the nerve trunk itself with
dense thickened membranes gradually became normal in
the proximal direction. In 1 patient with a stump of the
thigh of medium length, . ischiadicus restored relatively
normal structure at the level of the buttock.

Long-term outcomes were observed in 35 patients over
a period of 1 to 15 years. The dynamics of the distribution
of clinical forms of phantom limb syndrome and the level
of pain according to the VAS are presented in Table 2.

Long-term results indicate a significant reduction in the
number of cases of pain associated with neuroma (almost

Table 2

Distribution of clinical forms of phantom limb syndrome
and pain dynamics by terms of observation

%L?ﬁ?éfgﬁﬁngf Before surgery (n=43) | After 2 weeks (n=43) | After 6 months (n=40) | After 1 year and more (n=35)
RLP 43 (100%) 41 (95.3%) 19 (47.5%) 11 (31.4%)
PLP 8 (8.6%) 4(9.3%) 5 (12.5%) 5 (14.3%)
PSs 35 (81.4%) 29 (67.4%) 25 (62.5%) 27 (77.1%)
Level of pain (VAS) 7%{%9 3221:(;6

Note: * - p<0.05 (a=0.05), two-sample /-test with different dispersions
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by two thirds). Instead, the number of cases of PLP and
PSs did not experience significant dynamics. Quantitative
assessment of the level of pain before surgery (7.4) and 1
year after it (3.2) showed a significant difference between
the mean values (p<0.05), which also indicates a positive
effect of surgical treatment.

The average time from the surgery to the beginning
of the prosthesis using was 3 months. The dynamics of
the level of the prosthesis using by the ALAC scale is pre-
sented in Table 3.

Table 3
Dynamics of the level of the prosthesis using
(the ALAC scale)

The level of use Number of cases
of the prosthesis | Before the surgery | After the surgery

I

i Z‘

1) 5 4

I\Y% 19 10

\ 4 15

VI 6

Total 43 35

As can be seen from the table, resection of symptom-
atic neuroma significantly improved the function of the
residual lower extremity and the use of prostheses. Thus,
the number of patients capable of independent locomo-
tion (level V) increased more than 3 times. Six patients
gained the possibility of locomotion that did not differ
from normal (level VI).

The term neuroma (literally — traumatic tumor of
the nerve) does not accurately reflect the morphologi-
cal nature of this formation represented by non-tumor
proliferation of the cutted proximal end of the periph-
eral nerve, which is formed within 1-12 months after
amputation. Neuroma formation is a normal reparative
process; several surgical manipulations during amputa-
tion should be done to prevent the neuroma-related
pain. It is necessary to anesthetize the nerve with a local
anesthetic and cut it with a fresh blade as proximally as
possible, so that the contraction of the nerve ensures
that its end is located outside the area of scarring of the
skin and cutted muscles.

Neuroma-related pain is not always easy to differenti-
ate from PLP due to a lack of clear topography in the study
of the Tinnel-Hoffman phenomenon. In such cases, an in-
jection of a local anesthetic into the affected area may be
helpful. The possibilities of visualization methods are limit-
ed by the size of the neuroma — according to the literature,
the detection of a neuroma on MRI is possible with its size
of atleast 1 cm 12, 13].

Phantom pain is a reaction of the nervous system to
deafferentation associated with the loss of a limb that in-
volves areas of the segmental and central levels. According
to the literature, PLP occurs in about 85% cases of limb

amputations; it requires comprehensive treatment, which,
however, has a temporary effect.

RLP or stump pain can be caused by a number of fac-
tors, such as dermatoses, osteophytes, maladapted prosthe-
sis, and neuroma. Symptomatic neuroma is usually a neu-
roma fused to the postoperative scar. This is the cause of
constant pain symptoms, which significantly reduces the
functional properties of the stump and prevents the use of
the prosthesis. In some cases, such symptomatic neuroma
coexists with PLP and also increases the frequency, dura-
tion and severity of PLP.

The most significant influence on the reparative pro-
cesses in the stump has the etiology and severity of the
injury. Severe limb injury associated with high traumatic
energy, which causes massive tissue damages far proxi-
mal from the level of amputation, determines the mosaic
morphological changes of the residual limb. Thus, ischemi-
cally altered muscles and areas of traction damage to nerve
trunks can be localized tens of centimeters proximal from
the end of the stump. In some cases, these unidentified
areas of the damaged nerve can be a source of pain in the
residual limb. Diagnosis and treatment of such traction in-
jury of the peripheral nerve is an extremely difficult and
unresolved clinical task.

Symptomatic neuroma is treated by surgical interven-
tion. The goal of the surgery is to cut the observed nerve
so proximally that it is possible to ensure the formation
of neuroma outside the area of the postoperative scar. In
some cases, concomitant problems with the stump require
reconstructive surgery, which needs a specialist familiar
with this section of orthopedics.

Among several publications on the topic of surgical treat-
ment of neuromas after amputations, the work of Sehitlio-
glu A. et al. [10] should be noted. They reported the results
of resections of symptomatic neuromas in 75 patients who
underwent amputation of the lower limb after mine-blast
injuries. The median follow-up was 2.8 years; all the patients
were satisfied with the outcome and had no complaints.
Unfortunately, we cannot boast of such excellent results.
Among our patients, RLP dependent on neuroma was re-
mained in one third, but its severity decreased significantly.
This contributed to better prosthesis using, as detected by
the positive dynamics for the ALAC scale (Table 3).

Conclusions

Symptomatic neuromas after amputations of the low-
er extremity significantly worsen the quality of life of the
patient, require constant medical correction, and make
the use of prostheses problematic. The most common
cause of stump pain associated with neuroma is the se-
verity of the primary injury, as well as mistakes in ampu-
tation. Diagnosis of symptomatic neuroma is simple and
includes the study of the Tinnel-Hoffman phenomenon,
and the identification of the concerned nerve. Surgical
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method is the main treatment, which involves proximal
neurotomy to remove the end of the cutted nerve proxi-
mal to the postoperative scar for further formation of as-
ymptomatic neuroma. This surgical tactics help to reduce
pain and increase the level of use of the prosthesis.
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not be the subject of commercial interest in any form.
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Xipyprigse JTiKyBaHHA CHMIITOMATHYHHUX HEBPOM
IiC/IA AMITYTAIlifl HUKHBOI KiHI[iBKH

Jlabax AIL, Jlazapenxo I'M., ILamxoscokuil B.M.

IV Tcmumym mpasmamonozii ma opmonedii HAMH Vicpainu”, m. Kuig

Pe3tome. Binb nicis amnymayii € 3Ha4Ho0 npoonemoro cyuacHoi meouyunuy. Llei 6ins
Popmyroms mpu KuiHiMHi cmanu: parnmomnuil 6ins (L), parmomni eiouymmsa (OB), 6ine y
pesuodyanvmiil kinyisyi (bPK). @b ma OB € namopisionoziunumis peHomeHami, uwjo nompeoy-
10Mb KOMIIICKCHO20 KOHCEPBAMUBHO20 JUKY8aHHA. BPK € N0KANbHUM POINAOOM, 00YMOBIHUM
HEBPOMOK0, HAOMIDHUM DYOUIOBAHHAM, OCMEOPIMAmy ma ., Wo NiONAAE XiPypeiuHoMm) Ji-
Kysannio. Mema. Ananis pe3yavmamie Xipyp2iuro20 JiKy8arHs NAyicHmig i3 CUMNIMOMAMUY-
HUMU HEBDOMAMY NICNA AMIYMauili HuxXcHs0i Kinyiexu (AHK). Mamepianu i memoou. /[o 00-
CUONCEHHSA 3ANLYHeHT 43 NAYTERMU i3 CUMNIMOMAMUMHUMY HesPoMaMU uepe3 3-10 poKie niciia
AHK. Cepeoniii 6ik nayicnmie cmanosus 33,9+3 poxu; wonosikie 6yn0 40, xcinox — 3. Ipuuu-
HOKW amnymayii 0yaa mpama (33 8UnaokiL), MiHHO-8U0YX06e YuuKooxcerns (7 Bunaoxis), uy-
Kposuii diabem (1 8unalox), onkonozia (2 eunaoxu). Pisens amnymayii 06y npeocmasnenui
CmezHoM (3 BUNAOKH), KORHHUM CY271000M (1 8Unaiok), 20minkor (39 6unaoxie). Inmencus-
Hicmb 600 usHanany 3a BAILL, suxopucmanms npomesy — 3a wikanoro ALAC (Artificial Limb
and Appliance Centre, CILA). Pe3yavmamu. bPK éiomivenuil y 43 nayicnmis (100%), @b -y
8 (8,06%), ®B -y 35 (81,4%). 32 nayicnmu (74,4%) suxopucmosyeanu npomes, ane 11 13 Hux
Kopucnysanucs npome3om 0118 Kocmemuu abo mparcnopmyearnts (pienil ma Il 3a wxanor
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HeKPO3OM WKIpU (2 BUNAOKU), 8I0PUBOM M. GASITOCTIeMIUS 6i0 BeUKO20MINKOB0T KICKU NICAS
naodinna na xykcy (1 sunadok). Pesynvmamu oyineni y 35 nayienmig y cmpoku 1-15 porie.
Bupancericms 60110 amenuunacs i3 7,4+0,9 0o 3,2+0,6 (p<0,05; 080subiprosuti t-mecm).
Kinvxicms sunaorie bPK smenwunacs 0o 11 (31,4%), 3ame xinoricms sunaoxie b ma OB He
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3aznana cymmeesoi ounamixu (Pb — 5 eunaodkie abo 14,3%; OB — 27 eunaoxie avo 77,1%).
Kopucmysannsa npomesom supocno 0o 100% 3a paxynox gynkyionansrocmi (1I-VI pieni 3a
uianoro ALAC). BUCHOBOK. Xipypeiunuil Memoo € OCHOBHUM 10 YAC JUKYSAHHS CUMNIMOMA-
muynHux nespom nicna AHK. Onepayis nogurna nepeooadamu. npoKCUMANbH) HePOMOMII0
ma, 3a HeoOXIOHOC, Deamnymayito ma PeKoHCmpyKyito Kykcu. Taxuil nioxio 3aoesneuye
3MeHUeH S 000 Ma NOKPAULYE PYHKUIOHANbHY 30ammuicmb ocib i3 AHK.

Knouo6i cnoea: 6inb; 61t Y pe3uoyansHiti KiHyieLl; amnymauis HUNCHb0I KIHUIBKU; Xipypeis.

XHPYypruyeckoe jJe4eHHe CHMITOMATHYECKUX HEBPOM
NOCJIE AMITYTAIIUH HUKHEH KOHEYHOCTH

Jaoax AIL, Jlasapenxo I'H., [Tamkosckuii B.M.

IV “Uncmumym mpasmamonozuu u opmoneduu HAMH Yipauns.”, 2. Kues

Pe3tome. Lonb nocie amnymayuu npeocmaeisem Cyuecmsenuyo npoosemy 0as co-
BDeMEHHOL MeOUUUHbL IMY 00N GOPMUPYIOM MPU KIUHUHECKUX COCMOAHUA: PAHMOM-
Has 6016 (PL), parnmommsie ougyuenus (PO), bons 6 pesudyansroii koneunocmu (bPK).
OB u PO 261410MCA NAMOPUSUONOUMECKUMY PEHOMEHAMU, MPEOYIOUUMU KOMNIEKCHO20
Koncepeamuerozo aeuerus. bPK A6Aemca J0KANbHbIM PACCMPOLCMBOM, 00YCI06IeHHbIM
HeBPOMOL, upesmepHbim Pyouesaruem, ocmeoPumany u np., wmo noorewcum Xupypeu-
ueckomy aeveruto. Ilenv. Ananus pesyiomamos xupypeuueckozo Jiewenus nayuermos ¢
CUMNMOMAMUMECKUMU HeBPOMAMU NocAe amnymauuil Huxcrell xoneurnocmu (AHK). Ma-
mepuanvt U mMemoowl. B uccredosanue 60w 43 nayuenma ¢ CUMRMOMAMUMECKUMU
Hespomamu uepes 3-10 asem nocre AHK. Cpeonuii 6o3pacm navyuenmos cocmasun 33,9+3
200a; Myxcuur 0610 40, rcenuun — 3. Hpununoti amnymayuil 0blia mpasma (33 cayuas),
MUHHO-83DbiBHAA mpaema (7 cayuaes), caxaphviii ouadem (1 cayuaii), onkono2us (2 cuy-
uas). Ypoeens amnymavui Ovil npeocmagier 6e0pom (3 Cryuas), KOAeHHbM CYCMABoM
(1 cnyuait), 2onensio (39 cryuaes). Humencusrnocmo 60au onpeoenamu no BAIIL ucnons3o6a-
nue npomesa — no wiane ALAC (Artificial Limb and Appliance Centre, CILIA). Pe3ynsmamui.
BPK ommeuena y 43 nayuenmos (100%), @6 -y 8 (8,6%), PO -y 35 (81,4%). 32 nayuenma
(74,4%) ucnoms3osanu npomes, Ho 11 U3 HUX NOMI0BANUCH NPOMEIOM 018 KOCMEIMUKLL UL
mpancnopmuposanus (Yposuu I u 1l no wxane ALAC). OcnoxcHenus nocie onepayuu Obliu
npeocmasnensv. 2eMamomoll (3 Cyuas), KPaesuim Hexpo3om Koxmu (2 Cryuas), ompoieom
m. gastrocnemius om 00abue0ePYOB0LL KOCIU NOCAE NAOeHUs Ha KYasmio (1 cuyuari). Pe3yno-
mamui oyerHensl Y 35 nayuenmos 8 cpoku 1-15 nem. Boipancennocns 00 YMEHbUUACH OM
7,4%0,9 00 3,2+0,6 (p<0,05; 08yx66100p0uHbiii t-mecm). Konuuecmso cryuaes BPK ymerbiiiu-
20¢b 00 11 (31,4%), oonarxo xomuuecmeo cayuaes Ob u PO He npemepneno cyujecmeertoll
ounamuxu (Pb - 5 cryuaes unu 14,3%; PO — 27 cryuaes um 77,1%). Hcnonvdosarie npome-
3a 603pocno 100% 3a cuem pyrxyuonansrocmu (I-VI yposru no uixkane ALAC). Bote0oowt. Xu-
Dypaumeckuti memoo AGNACMCA OCHOBHbIM NPU JICHEHUU CUMIIMOMAMUHECKUX HeBPOM NOCTe
AHK. Onepayus 0011cHa Npeonoazamo NpoKCUMANLHYIO HESPOMOMUIO U, NPU HEOOXOOUMO-
CM, Peamnymayuio u PeKoHCmpyKuuIo Kyaomu. Taxoi nooxoo 0becneuusaem ymersiuerue
0o U YayHuaem PyHKYUOHAILHYI0 CHOCOOHOCb uy, ¢ AHK.

Kmouegnie cnoea: 601b; 00716 8 Pe3udyansHoll KOHEUHOCL; AMNYMAUUS HUNICHEL! KOHeY-
HOCU; XUDYP2UA.
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development of arthroscopic surgery for ACL and continuous improvement of these techniques.
Today’s athletes can expect a pre-injury level of stability and function after an ACL reconstruc-
tion. Modern surgical interventions have come a long way, having studied both the successes
and failures of previous surgical techniques. In the United States, an ACL damage is diagnosed
annually from 100,000 to 200,000 cases, making this the most common ligament injury [9, 10].
This number continues to increase in both the general population and in individuals who play
sports. Football players sustain the greatest number of ACL injuries (53% of the total), with skiers
and gymnasts also at bigh risk. The bistory of ACL reconstruction can be traced as far back as the
Egyptians times. Research and innovation are constantly evolving, and this leads to improved
clinical results. The knowledge of the evolution of ACL reconstruction is invaluable fo those who
continue to try to improve the outcomes of the procedure and reduce the risks of repeating mis-

lakes of the past.

Key words: ACL; reconstruction; anatomy; biomechanics; arthroscopy.

Introduction

Damage to the ACL of the knee joint is a common
injury in sports medicine. Before advances in arthros-
copy and surgical techniques, an ACL damage was con-
sidered a career ending injury for many athletes. Since
the 1990s, there has been a rapid development of ar-
throscopic surgery for ACL and continuous improve-
ment of these techniques. Today’s athletes can expect
a pre-injury level of stability and function after an ACL
reconstruction. Modern surgical interventions have
come a long way, having studied both the successes and
failures of previous surgical techniques. An ACL injury
is one of the most commonly seen injuries in sport and
has a devastating influence on activity levels of patients
and quality of life.

ACL injuries account for anywhere between 25 and
50% of ligamentous knee injuries [1] and pose unique clin-
ic problems because of their poor capacity to undergo bio-
logical healing due to the local intra-articular conditions.

Gottlob et al. [2] estimated that approximately 175,000
primary ACL reconstruction surgeries were performed an-
nually in the USA with an estimated cost of over US $2
billion. Complete ACL rupture can induce other pathologi-
cal knee conditions including knee instability, damage to
menisci and the chondral surface, and osteoarthritis, Stud-
ies have repeatedly shown that patients with complete ACL
rupture have chronic knee instability and secondary dam-
age to menisci and chondral surfaces [3].

Approximately 70% of ACL injuries are noncontact in-
juries, and the remaining 30% are contact injuries [4]. A
deceleration event and a sudden change in direction with
a planted foot (i.e. cutting maneuver) is the most common
mechanism of non-contact ACL injury [5].

ACL injuries that occur without physical contact be-
tween athletes, are referred to as non-contact ACL injuries,
and occur through a non-contact mechanism of injury in
sports in which sudden deceleration, landing and pivoting
maneuvers are repeatedly performed [6).

Female athletes had a higher incidence of ACL inju-
ries compared with their male counterparts. Studies have

shown that the incidence in female athletes is two to eight
times higher than in males in soccer, basketball, and vol-
leyball [7, 8].

In the United States, an ACL damage is diagnosed annu-
ally from 100,000 to 200,000 cases, making this the most
common ligament injury [9, 10]. This number continues to
increase in both the general population and in individuals
who play sports. Football players receive the greatest num-
ber of ACL injuries (53% of the total); skiers and gymnasts
are also at high risk [11].

Anatomy

The ACL is attached medially to the anterior intercon-
dylar area of the tibia, partially connecting to the anterior
horn of the lateral meniscus; it ascends posterolaterally,
twisting on itself and fanning out to attach to the postero-
medial surface of the lateral femoral condyle. It is antero-
lateral to the posterior cruciate ligament [12].

It is suggested that the ACL can be divided into two
functional and anatomic separate bundles: the antero-
medial (AM) and the posterolateral (PL) bundles. This
classification is based on their tibial insertion sites, and
this division can be achieved by the varying orientation
and tensioning patterns of the fibers during knee range
of motion (13, 14].

Cruciate ligaments consist of a highly organized col-
lagen matrix, which accounts for approximately three
fourths of their dry weight. Collagen type I (90%), type
III (10%). In the ACL, the collagen is organized into mul-
tiple fiber bundles 20 um that are grouped into groups
20-400 pm in diameter. Occasional fibroblasts and oth-
er substances, such as elastin (5%) and proteoglycans
(1%), compose dry weight. Water makes 60% of the net
weight under physiologic conditions. At the microscop-
ic level, ligament and tendon insertions into bone have
a distinct structure consisting of collagen fibrils directly
continuous with fibrils within the bone. A calcified fa-
cade, similar to that seen between osteoid and mineral-
ized bone, can be distinguished.
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The cruciate ligaments are named for their attach-
ments on the tibia and are important to the function of the
knee joint. The cruciate ligaments stabilize the knee joint
and prevent anteroposterior displacement of the tibia on
the femur. The existence of many sensory endings also im-
plies a proprioceptive function. These ligaments are intra-
articular; however, because they are covered by synovium,
they are considered extrasynovial. They receive their blood
supply from branches of the middle genicular and both
inferior genicular arteries [15].

The ACL originates from the medial surface of the
lateral femoral condyle posteriorly in the intercondylar
notch in the form of the segment of a circle. The an-
terior side of the attachment is nearly straight, and the
posterior side is convex. The ligament courses anteriorly,
distally, and medially toward the tibia. Over the length
of its course, the fibers of the ligament undergo slight
external rotation. The average length of the ligament is
38 mm and the average width 11 mm. About 10 mm be-
neath the femoral attachment, the ligament stands out,
as it proceeds distally to the tibial attachment, which is
a wide, depressed area localized anterior and lateral to
the medial tibial tubercle in the intercondylar fossa. The
tibial attachment is oriented in an oblique direction and
is wider than the femoral attachment. There is a well-
marked slip to the anterior horn of the lateral meniscus
[15]. In summary, proximal to distal, the anatomic cen-
trum of the ACL femoral footprint, as a whole, is 43% of
the distance from the proximal articular cartilage margin
to the distal articular margin. Such a line can be identified
and quantitated arthroscopically [16).

On MR, the ACL is best visualized on sagittal images.
Because of its oblique course, the ACL should routinely be
imaged on two or three sagittal sections. A normal ACL
has a relatively low signal, but toward the distal insertion,
the ACL may appear linear. The specificity of the examina-
tion is higher in the sagittal level compared to that in the
coronal level, and it is better imaged in the T2 sequence. A
rupture in the fibers or a soft tissue mass in the notch with
high-signal characteristics resulting from edema and hem-
orrhage indicates an ACL tear. Partial ACL tears may be im-
aged by increased signal, thickening or redundancy in the
ligament. However, accurate diagnosis of partial injuries
remains challenging. Arthroscopic evaluation of the ACL
remains the gold standard for assessing suspected partial
and complete tears [14, 15].

Biomechanics

The ACL is the main static stabilizer against anterior
translation of the tibia on the femur and accounts for up
to 86% of the total force resisting anterior draw. At differ-
ent stages of knee motion, distinct parts of the ACL appear
to differently stabilize the knee joint. Clinical studies have
not revealed distinct bundles, so that the bundles seem
to be more functional, rather than anatomical structures.
The anteromedial bundle becomes strained at 90 de-

grees of flection, and the posterolateral bundle becomes
strained as full extension of the knee joint is approached.
The ACL also plays a lesser role in resisting internal and
external rotation. The maximum tensile strength of the
ACL is approximately 17252270 N, which is less than the
maximum force that occurs in vigorous athletic activi-
ties. Stability is enhanced by dynamic stabilizers, such as
the muscles that apply a force across the knee joint. For
the muscles to aid in protective stabilization of the knee,
effective proprioceptive feedback regarding joint posi-
tion is crucial. It appears that the ACL plays an important
proprioceptive function because a variety of mechanore-
ceptors and free nerve endings have been identified. In
humans with ACL-deficient knees, a significantly higher
threshold for detecting passive motion of the involved
knee has been suggested. The afferent and efferent sig-
nals concerning the ACL are carried by branches of the
posterior tibial nerve [14].

These complex anatomies make the ACL particularly
efficient for limiting excessive anterior tibial translation
as well as axial tibial and valgus knee rotations. Labora-
tory studies have determined load-elongation curve of a
bone-ligament-bone complex by a uniaxial tensile test.
The stiffness and ultimate loads are appropriate to repre-
sent the structural properties. In the same test, a stress—
strain relationship can also be obtained, from which the
modulus, tensile strength, ultimate strain, and strain en-
ergy density can be measured to represent the mechani-
cal properties [15].

The ultimate aim of an ACL reconstruction is to restore
the function of the intact ACL. Laboratory studies on hu-
man cadaveric knee designed to test the effectiveness of
an ACL reconstruction under clinical maneuvers, that is,
anterior drawer and Lachman test, reveal that most of the
current reconstruction procedures are satisfactory during
anterior tibial loads. However, they fail to restore both the
kinematics and the in situ forces in the ACL under rotatory
loads and muscle loads [14, 15, 17, 19].

The Early Years History

The cruciate ligaments have been known about since
old Egyptian times, and their anatomy was described in the
famous Smith Papyrus (3000 BC). Hippocrates (460-370
BC) also mentioned the subluxation of the knee joint with
ligament pathology, but Claudius Galen, a Greek physician
in the Roman Empire, was the first to describe the true
nature of the ACL.

Prior to Galen’s description, it was believed that the
cruciate ligaments were part of the nervous system, but
Galen was the first to describe the ACL as being a structure
that supports the joint and prevents abnormal knee mo-
tion. He called the cruciate ligaments genu cruciata, but he
did not describe in detail their function [19].

In 1836, the Weber brothers from Goettingen in Ger-
many noted an abnormal anterior-posterior movement of
the tibia after transection of the ACL. They also described
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the roll and glide mechanism of the knee and the tension
pattern of the different bundles of the cruciate ligaments
and, to our knowledge, were the first to describe that each
bundle of the ACL was tensioned in different degrees of
flexion of the knee joint [19].

In 1845, Amade Bonnet (1809-1858) of Lyon, France,
published his first cadaveric studies for the mechanism of
knee ligament injuries in his treatise on the treatment of
joint diseases. The first recorded description of rupture of
the ACL, however, was done by Stark in 1850 [19].

In 1875, the Greek Georgios C. Noulis [6] described
the technique of the Lachman test for the first time. He
wrote: “Fix the thigh with one hand, while with the oth-
er hand hold the lower leg just below the knee with the
thumb in front and the fingers behind. Then, try to shift
the tibia forward and backward. When only the ante-
rior cruciate ligament is transected, this forward move-
ment is seen when the knee is barely flexed, whereas a
backward movement is noted in 110 degrees of flexion
when the posterior cruciate ligament is transected.” His
110 degrees of flexion would translate into 70 degrees
of flexion today, since at that time they used 180 de-
grees as full extension.

In 1879, Paul Segond described an avulsion fracture of
the anterolateral margin of the tibial plateau. This is rou-
tinely associated with an ACL disruption. This fracture is
now known universally as the Segond fracture and is con-
sidered pathognomonic for an ACL tears.

In 1900, Battle first reported an ACL repair. It was done
two years earlier during treatment for dislocation of the
knee. The results were satisfactory. No further description
was made [19]. Battle published the first report and Mayo-
Robson performed the first repair.

In 1903, he reported the repair of both cruciate liga-
ments of the knee in a 41-year-old miner. A diagnosis of
rupture of the anterior and posterior cruciate ligaments
was made. Further arthrotomy revealed that the ligaments
had been avulsed from their femoral attachments, and they
were duly repaired with catgut sutures. After some weeks
of cast immobilisation, the knee was allowed to move; six
years postoperatively, the patient reported the knee to be
“perfectly strong” [9).

Mayo-Robson felt that this case should be published
and that surgical repair was both “feasible and hopeful.”
Yet later in 1903, Fritz Lange of Munich attempted to re-
place an ACL using braided silk attached to the semitendi-
nosus as a ligament substitute. This ultimately failed. The
importance of the ACL was recognized by Fick as early as
1911 [20].

In 1913, Goetjes produced a detailed study of ruptures
of the cruciate ligaments. He discussed ligament function
and mechanisms of rupture, as determined by cadaver
studies. He advocated repair for the acute injury and con-
servative treatment for chronic ruptures. By 1916, Jones
had remarked that stitching the ligaments is absolutely fu-
tile: “Natural cicatricial tissue is the only reliable means of

repair.” Jones’ early observation was confirmed 60 years
later by Feagin and Curl [21] when they published their
long-term follow-up of West Point cadets who had had
ACL repair during their college years.

They concluded: “Long-term follow-up evaluations do
not justify the hope that anatomic repositioning of the re-
sidual ligament would result in healing”. Such views led to
a trend away from primary ACL repair (without augmenta-
tion) and instead towards the concept of immediate re-
construction of the ACL.

Autologous Fascia Lata and Meniscal Grafts

In 1912, K. H. Giertz operated on a 13-year-old girl with
a totally unstable knee. She had septic arthritis of her knee
when she was one year old. First, he corrected the fixed
flexion deformity of 45 degrees by an osteotomy. Two
weeks later, he stabilised the knee with free transplanted
strips of fascia lata, sutured on the medial side to the me-
dial femoral epicondyle and to the tibial tubercle, and on
the lateral side from the lateral epicondyle to the fibular
head. Postoperatively, the girl was asymptomatic and did
not attend for follow-up for 6 months. For all practical
purposes the knee was stable [13].

In 1917, Hey Groves published a short case report
on reconstruction of the ACL [22]. He detached a strip
of fascia lata from its insertion and directed it through
a tunnel in the tibia. In the following year (1918),
Smith published a paper reporting on nine cases he had
treated with Hey Groves’ technique. Smith was critical
of the incomplete nature of the construct, which failed
to strengthen the medial collateral ligament. One year
later, Hey Groves presented fourteen further cases in
which he modified his technique by leaving the graft
attached to the tibia and detaching it superiorly, follow-
ing the same route as in the previous cases. In 1920,
Hey Groves was the first to state clearly that flexion and
extension of the knee affect tension within the ACL [22].

The Hamstring Graft

In 1934, the Italian orthopedic surgeon Riccardo Ga-
leazzi described a technique for the ACL reconstruction
using the semitendinosus tendon. The tendon was re-
leased from its musculotendinous junction and placed
intraarticularly through a 5 mm diameter bone tun-
nel drilled in the tibial epiphysis and a tunnel drilled
through the lateral femoral condyle, where it was fixed
to the periosteum. Galeazzi used three incisions: one for
harvesting of the semitendinosus tendon, another for
arthrotomy, and a third laterally for fixation. He used
a cast for 4 weeks and partially weight bearing for 6
weeks. He reported on three cases. One patient, oper-
ated on in 1932, had a follow-up of 18 months, and
the final outcome was a stable knee with full extension
and only a mild reduction of flexion. Galeazzi was the
first that ever published the usage of hamstrings tendon
autograft in an ACL reconstruction.
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In 1939 Macey reported on using the semitendino-
sus tendon for the reconstruction of the ACL. Only the
tendinous portion of the semitendinosus muscle was
harvested. During harvesting, Macey stopped short of the
musculotendinous junction and attached the graft with
the knee held in full extension. For many years it was be-
lieved that Macey was the first one to ever use hamstrings
in an ACL reconstruction. The Orthopedic community
had failed to take into consideration Galeazzi’s publica-
tion 5 years earlier [19].

In 1950, Lindemann used the semitendinosus tendon
as dynamic stabilizer of ACL deficient knees. Augustine
reported a similar procedure [23]. In 1974, McMaster et
al. used the gracilis tendon alone [24]. It was left attached
distally, pulled through the tibial and femoral tunnels, and
fixed to the lateral condyle using a staple.

Patellar Tendon Grafts

In 1935, Campbell reported the first use of a tibia-based
graft of the medial one third of the patellar tendon, the
prepatellar retinaculum, and a portion of the quadriceps
tendon [25].

Campbell’s technique involved the drilling of two tun-
nels, one in the tibia and one in the femur. The graft was
sutured to the periosteum at the proximal end of the
femoral tunnel. The procedure did not achieve widespread
approval immediately. It was reintroduced by MacIntosh a
few years later.

In 1944, Abbott noted that, in the absence of a frac-
ture, examination of the knee joint was all too often
superficial and cursory, with many ligamentous injury
patterns grouped together as “internal derangements
of the knee” and treated inadequately [26]. He advised
that to avoid the later development of a painful, unsta-
ble joint with recurrent effusions, subsequent arthritic
changes, and the attendant permanent disability, “a far
greater precision in diagnosis and therapy is a necessity
in a joint of such manifold complexity”.

Bone-Patellar Tendon-Bone Grafts

In 1963, Jones published a new surgical technique for
the reconstruction of an irreparably damaged ACL [27].
Jones commented that while the need for surgical recon-
struction of an irreparably torn ACL had long been ap-
preciated, there was a need for a satisfactory technique to
address the problem. The technique described was consid-
ered simpler and more “nearly physiological” than previ-
ous techniques. Jones described his technique as having
the greatest application to old injuries, whilst suggesting
that surgical repair was still the procedure of choice for
acute injuries. The Jones’ procedure uses a medial parapa-
tellar incision extending from one inch distal to

the patella to just distal to the tibial tubercle. After
drilling of a femoral tunnel, the middle third of the pa-
tellar tendon is incised throughout its length, with the
incisions continuing proximally across the patella and
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into the quadriceps tendon. A saw is then used to cut a
triangular block of bone from the superficial cortex of
the patella in line with the longitudinal incisions. The
articular surface of the patella is not breached. In this
manner, a graft consisting of a bone block from the pa-
tella and the central one third of the patellar tendon
is created, which is still in continuity with the tibia
through the tibial insertion of the patellar tendon. This
graft is then passed through the femoral tunnel, em-
bedding the patellar component of the graft within the
femoral tunnel, when pulled taut patellar tendon and
the skin incision are then closed. Jones reported on 11
patients who underwent this procedure with excellent
clinical outcomes.

Criticism of the technique centered around the fact
that because the graft was so short, the femoral tunnel
had to be drilled at the anterior margin of the notch
and not at the insertion of the native ACL. However,
the technique was simple and caused minimal surgical
trauma, and so gained widespread acceptance.

Bruckner described a similar technique in 1966, us-
ing the medial one third of the patellar tendon [28].
The graft, harvested with a patellar bone block, was left
attached to the tibia and then passed through a tibial
tunnel, giving the graft more working length than in
Jones’ technique. After being passed through the joint,
the graft was then placed in a socket in the femur and
secured to the lateral aspect of the lateral femoral con-
dyle of the femur with sutures passing through a button.

By 1969, Franke had further developed the tech-
niques described by Jones and Bruckner. Franke pio-
neered the use of free bone-patellar tendon-bone graft
consisting of one quarter of the patellar tendon with
blocks of bone derived from the patella and proximal
tibia at opposite ends of the graft [29]. His graft was
fixed with a wedge-like piece of bone anchored in the
tibial plateau and a shell-like piece of bone implanted
into the femoral condyle. Although very similar to the
Jones and Bruckner techniques, this was the first de-
scription of a free graft used in this manner.

In 1979, Marshall et al. also used the central third
of the patellar tendon but left it distally attached, and
they added for length a strip of the quadriceps tendon,
which was secured in the over-the-top position to the
lateral condyle [30].

By the 1990s, the technique of using a free bone-
patellar tendon-bone graft harvested from the central
one third of the patella became the “Gold Standard” of
treatment. This technique was broadly termed the Jones
Procedure in reference to the pioneering work done by
Kenneth Jones in the 1960s [27]. It was popular because
it was relatively simple and because it yielded consis-
tently good results. During this period, researchers de-
vised the metal interference screw as a form of tibial
and femoral graft fixation. Bioabsorbable interference
screws soon followed.
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Synthetic Grafts

Benson suggested the potential biological and bio-
mechanical significance of pure carbon in 1971 [31].
During the 1970s and early 1980s, a group from Cardiff
experimented extensively with the use of carbon im-
plants as an agent for the induction of new tendon syn-
thesis in animal models [32]. Jenkins argued that "since
a high proportion of the tissues of living organisms is
composed of carbon compounds, it would not perhaps
be surprising that implants of the pure element should
be well tolerated by these tissues” [32]. Initial results
were promising with new tendon being formed around
the carbon grafts at three months after implantation
and no obvious clinical dysfunction in an ovine model
[32]. Jenkins et al. concluded that filamentous carbon
is accepted in living tissues with virtually no adverse
reaction and that it can be used to induce the forma-
tion of new tendon or ligament with a physical strength
equal to that of the normal structure [32]. The implants
were extremely well tolerated in the ovine model with
regard to foreign body response, and this encouraged
the Cardiff group to progress to clinical trials in the
human lower limb [33]. This study included two ACL
reconstructions in isolation and thirty-one combined
knee ligament procedures. The two ACL reconstructions
were reviewed yearly postoperatively (maximum three
years), and both reported a significant improvement
in the function of their knees. The only complication
documented in this preliminary report was of sinus for-
mation overlying graft material in two ankles where the
graft was considered too superficial. No complications
were reported in the knee group.

In 1983, Rushton et al. reported the clinical, ar-
throscopic, and histological findings in ten knees that
had undergone an ACL reconstruction using a carbon-fi-
bre graft [34]. Carbon-fibre ACL grafts had been implant-
ed into thirty-nine patients; ten patients had experienced
pain and discomfort postoperatively. All ten patients had
synovitis with evidence of carbon fibre in the joint. Oc-
casionally, the fibre stained the articular surface and
menisci. The femoral notch of some patients contained
inflamed synovium. Such synovium was stained black.
In some patients a “new ligament” appeared to have
formed, but gentle probing with a blunt hook revealed
this to be a thin, fibrous sheath covering unchanged car-
bon-fibre graft. Histologically two patients demonstrated
a fibroblastic response to the carbon fibre. Five patients
showed evidence of chronic synovial inflammation, and
papillary proliferation of the synovium was present in all
ten knees. A mild foreign-body giant-cell reaction to the
carbon-fibre filaments and hemosiderin was seen in sur-
face cells of the synovium, in macrophages, and around
some fragments of carbon fibre. Other complications in-
cluded ulceration of the skin over subcutaneous carbon-
fibre knots used to secure the graft, similar to the findings
of the Jenkins study three years earlier [33].
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The Use of an Allograft

During the 1980s, a remarkable interest developed in
the use of allograft tissue for an ACL reconstruction. The
first experimental published studies concerning the me-
chanical, biological, and functional properties [35-37]
were compensatory, and this led sports medicine surgeons
to adopt allografts in an ACL reconstruction in humans.

In 1983, Webster and Werner conducted a study on
dogs where they harvested flexor tendons from the
forepaws and hind-paws of mongrel dogs [35]. These
tendons were freeze-dried and then thawed, rehydrat-
ed, and implanted in recipient dogs as an ACL substi-
tute graft. The purpose of the study was to ascertain
whether or not freeze-dried grafts functioned as well
as autografts over time. The use of allografts in theory
would decrease the surgical morbidity associated with
autograft harvest and would also allow for more pre-
cise graft size, shape, and quantity to be implanted
than would an autograft. Webster and Werner reported
preliminary results similar to those for patellar tendon
graft for graft strength and similar to normal the ACL
for mode of failure.

In 1985, Curtis et al. reported on a similar study, where
freeze-dried fascia lata grafts were implanted in dogs as an
ACL substitute graft [36]. All grafts were found to be intact
at sacrifice with no overt evidence of biological incompat-
ibility. The knees displayed only mild instability to clinical
testing without evidence of arthrosis. Histologically, the
grafts appeared to function as collagenous scaffolding for
revascularization and fibrovascular creeping substitution.
Shino et al. echoed these findings. They found no signifi-
cant differences between the mechanical properties of al-
lografts and autografts and also reported no evidence of
implant rejection.

In 1986, Nikolaou et al. seemed so sure of the future of
freeze-dried allografts that they attempted to design and
implement an experimental model for testing the feasibil-
ity of cryopreserved an ACL allotransplantation. Groups of
dogs were used to evaluate the effect of cryopreservation
on ligament strength and to compare the relative perfor-
mance of both autograft and allograft ACL transplants up
to 18 months after implantation. The ligaments were ex-
amined mechanically, histologically, and microangiograph-
ically. They reported that the cryopreservation process and
duration of storage had no effect on the biomechanical
or structural properties of the ligament. The mechanical
integrity of the allografts was similar to that of the auto-
grafts, with both achieving nearly 90% of control ligament
strength by 36 weeks.

Revascularization approached normal by 24 weeks in
both autograft and allograft. No evidence of structural
degradation or immunological reaction was seen. Based
on these results, Nikolaou et al. believed that a cryopre-
served ACL allograft could provide the ideal material for an
ACL reconstruction and so outlined a surgical technique
for harvesting and implanting this graft clinically.
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In 1987, Jackson et al. reported disappointing results of
implanted freeze-dried bone-ACL-bone graft in goats [37].

By 1991, however, the same group reported much
better results in a similar trial whereby the graft mate-
rial was frozen in sifu and then subjected to a freeze-
thaw process whereby the graft material was devital-
ized and devascularized prior to harvesting [38]. This
resulted in a significant increase in graft strength and
a decrease in knee laxity at six weeks and six months.
The authors deduced that the loss of strength seen in
allografts postoperatively was not a result of the freez-
ing and revascularization process, but rather the conse-
quence of improper orientation and tensioning of the
graft. They concluded that techniques of implantation
that precisely provide proper orientation and tension-
ing of the graft might minimize the loss of strength.

During the 1980s, techniques for arthroscopic ACL
reconstruction were becoming increasingly popular.
There were two distinct schools of thought with regard
to this. Some surgeons preferred the outside-in method,
where the ligament is routed into the joint through a
femoral tunnel [39, 39]. Yet other surgeons preferred
the inside-out technique, where the ligament is routed
from inside the joint into a femoral socket [41]. Despite
the differing techniques, the 1980s were a time when
arthroscopic ACL reconstruction became popularized,
leading to a much better understanding of the ligament
and its sites of attachment.
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Cb0200HIUHE JC CROPMCMENL MONCYIMb OUIKYBAMU BIOHOBLCHNA CIELIKOCME Ma PYHIKYI0-
HY8anHA Nicaa pexonempykuii I1X3 00 moz2o pieHa, AKull 6oHu manu 00 mpaemu. Tenepiui-
Hi Xipyp2iuni 6mpyuans npoiui 0062Ull WIAX, BUSHUBIUL AK YCRIXU, MAK i He60ai no-
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oonicmu 3a3narome Haloinbwoi Kinokocmi mpaem IIX3 (53% 6i0 3azansroi Kinekocmi),
JUNCHUKL A 2IMHACIIU MAKONC MAIOMb SUCOKULL PUSUK OMPUMAMU §T NOUKOONCEHH.
Icmopia pexoncmpyruyii IIX3 npocmencyemupca wje 3 wacig 0asmix c2unmsan. Jocnioncenns
ma iHHOBaYii 6 Yitl 2anY3i PO3BUBAIOMbCA 0e3NEPEePEHO, MOMY KAIHIMHI De3YIbMAamu no-
CMIIHO NOKPAUYIOMbCA. SHAHNA e80M0Uill pexoncmpyruyii [IX3 6e3uinmi 014 mux, Xmo
HAMARAEMBCA NOJINUUMY De3YMAm NPOUEOYPU | SMEHUUMU DUSUK NOBMOPEHHS NO0-
MUTLOK MUHYL020.
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CMAHOBACHUA CIMAOUNGHOCIU U PYHKUUU nocre pexonempykyuu IIKC 00 mozo YpoeHs,
KOMOPbiLl Oy umenu 00 mpagmul. Co8peMeHHble ONepamuHble Meuamenscmed npout-
S OUMENbHbIL 1YMb, USYHUE KAK YCNexXu, Max u Heyoavuu npeovioyujux xupypeuve-
cKux memooos. B CIIIA nospexcoenus IIKC exnce20010 ouazrocmupyromes om 100 000 do
200 000 cryuaes, wmo deraem ux camoil pacnpocmpanennolt mpagmoil ca30k. Hmo xKo-
JUHeCmB0 NPoooaAcaem YEeIUMUBAMbCA KAK 8 URIOM, MAK U CPeou Jul, KOmopsie 3ani-
MAOMCA CROPMom. QymooaUCbL NOKYHA0M Hauborsuiee Koaruwecmeo mpaem IKC (53%
0m 001420 HUCIA), JWOINCHUKLL U 2UMHACTIbL MAKHCe UMEIOM OOIbULOLL PUCK NOJYUUMD ee
nospexcoenue. Hcmopus pexoncmpyxyuu IIKC npocrexcusaemcs euje co spemen 0pesHux
eeunman. Uccneoo8anus u uHHoBAYUL 8 IMOLL 00IACMU PA3BUBAIOMC HeNPEPbIBHO, NO-
IMOMY KAUHUYECKUE De3YAbMAambl NOCMOAHHO YAVUUAIOMCA. SHANUS 360I0UUL DEKOH-
cmpyryuu IIKC becyennsi On8 mex, Kmo Cmpemumcs YayHiuums pe3yismamao. npoyeoypui
U YMEHbUUMb DUCK NOBMOPEHUL OUUOOK NPOUIOZ0.

Kmioueeguwte cnoea: IIKC; pexoncmpykuyus; anamomus; OUOMeXanuKa; apmpockonus.
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MomaTkoBi mpoTokoau MPT-00cTe:keHHA
IePeTHBO1 XPECTOMOAiIOHOT 3B’ I3KH -
CTAHJAAPT JiaTHOCTUKH YU MPHMXA TOCTiTHUKIB? (O11a,1)

Kocmpy6 0.0., Komiox B.B., Ilodix B.A., Masesuy B.b.,
Tpemuwakos PA., Cmipros /].0., 3acaoniox LA.
AV “Tucmumym mpasmamonozii ma opmonedii HAMH Yipainu”, . Kuig

Pestome. Cmanoapmui npomoxosy MPT-00cnioxnenns KoMiHH020 cy2n00a npu
ni003Pi HA YUKOONCeHHA NePeorboi xpecmonodionoi 36’asku (I1X3) nepedbauaroms npo-
8e0eHHA MOMOZPAPIL Y MPLOX 63AEMHO NEPNEHOUKYIAPHUX NAOUUHAX — KOPOHANbHIL,
cazimanvmitl, axciansmiil. Cyuacui memoou JKyeanns (0coonuso pegikcayia I1X3, naac-
muxa oxpemux nyurie 11X3) ma peabinimayii nompeoyroms 6inout MouHOI 0ideHOCIMUKU
He e camozo axmy YukooNents, dane i 1020 4imxoi J0Kanri3ayii, cmyneus ma 0as-
nocmi. OCOONUBO BANCKO OUIHUMU XaApaKmep ma cmynins Yukooxcenns I1X3 y 2ocmpuii
nepioo ma npu 4AacmKoBux ii yuKooxncennax. na noxpauerna 0iaznocmuku YuKo0mers
IIX3 mu npononyemo esecmu y cmanoapm ii MPT-00cnioxcernns 000amxose 3acmocyean-
HA KOCUX CAIMANbHUX (KOCOCARIMANLHUX) Md KOCUX KODOHANLHUX (KOCOKODOHANbHUX)
3pi3i8, OPIEHMOBANUX NI KYMOM HAXULY 6040KOH [IX3 3i smeruerum 00 0-2 mm Minc3pi-
306UM THMEPBALOM HA 30HY BIACHE NEPeOHbOi XPecmonodioHoi 36’ 43KU. 3 MeMOI0 3MeH-
WeHHA MPUBANOCIE OOCTIONCCHHA MONCHA OOMENCUMUCH HEBEIUKOIO KINbKICMIO 3DI3i6 y
000amKOBUX NPOCKYIAX Juue Ha 00nacms eadacke I1X3.

Kmouoei cnoea: 021:10; MPT; 000amxo8i npoexyii; 000amxosi 3pisu; Koci 3pi3u; nepeors

Xpecmonoodiona 36’a3Ka.

Beryn

Yukoowcenna  nepeonsoi  Xpecmonoodionoi  36’A3xu
(IIX3) — ozHAa 3 IPOBiAHKX TPABM CHOPTCMEHIB. LII0 TpaB-
MY JIATHOCTYIOTH IOPOKY y 6:13bK0 68,6 0ci6 Ha 100 000
HaceneHHA [1]. TpaumifiHO BBAXKAETHCA, IO BUPIMIATIbHY
Kpanky Moxe nocrasutu MPT-gocrnimkennsa. OpHak, He-
3BAKAIOYM HA PO3BUTOK Ta YJOCKOHAJIEHHA METOMiB T
CHOCOOIB SIK iHCTPYMEHTANBHOL, TAK i MaHyalIbHO[ Jid-
THOCTUKY, IXHA TOYHICTb 100 YIKOLKEHDb [1X3 choros-
Hi 4aCTo HE 33/J0BOJIbHAE OPTOIE/iB-TPABMATOJIOIB Ta
nanienTis. YoMy MU J10Ci HE 3aBXU MOKEMO YiTKO I1PO-
THO3YBATH O0'€M XipypridHOrO BTPY4YaHHA (JEOPHUAMEHT,
acTuka [1X3, mractuka oxpemux mydkis [1X3, pedikca-
1ig [1X3)? Oco0MMBO BAKKO OLIHUTH XAPAKTED TA CTYIIiHb
ymkomkeHHa [1X3 y rocTpoMy nepiofi Mg TpaBMu Ta
[P YACTKOBUX i YIIKOKEHHAX. Opromneau-TpaBMaTo-
JIOTY 3HAMOMi 3 THM, 10 iHdopMaTuBHICTH MPT y pizHnX
JiaTHOCTUYHUX IIEHTPAX BiPi3HAETHCA i, HA Kaab, MPT
YACTO HE CTABUTDb BUPIIIAIbHY KPAIKy Y BCTAHOBJICHHI
AiarHO3y, AK IOIO OUiKYIOThb MarieHTH. Lle moB’da3aHo 3
M, 0 MPT-IiarHOCTHKa Ma€ HU3KY OCOOIMBOCTEN T
3QJIEKUTD SK BiJ] TEXHIYHUX (DAKTOPIB — OOIATHAHHSA, TIPO-
TPAMHOIO 320€3MEYEHHS, TaK i Bifl JIOICBKOTO (PaKTOPY
— VKIAJK4 NAL[EHTA, BUOIP OIITUMAIBHOTO IIPOTOKOIY JO-
CJPKEHHSA, AaHAJT3 OTPUMAHNX 300PAKEHD TOMIO. BUCOKI
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nudpu yyrmBocti (86,79%) Ta cnenudivynocti (73,68%)
MPT (o, BTiM, yce me ganeki B 100%) y nopiBHAHHI 3
JAHUMU APTPOCKOIIIT [2] JOCATAI0ThCA HE Y BCIX MEAUYHUX
LEHTPAX, i JIMIIE 32 IO HU3KK YMOB. [I0 TOrO X BOHU
CTOCYIOTBCA JIUIIE CAMOTO (DAKTY MPABUIBHOCTI JIiAHO3Y,
4 He JIETaJIeN Ta OCOOMMBOCTEN YIIKO/UKEHHS, AKi MOXYTb
BIUIMBATH HA TAKTHKY JIiKyBaHHA. Lle MOKHA IOPIBHATH 3
KOMIT'IOTEPHOIO TOMOIPA]IEI0 P CKIAHUX NEPENOMAX,
KOJI BOHA BUKOHYETbCS HE 3 METOIO JiarHOCTHKH, 4 3 Me-
TOI0 BUOOPY ONTUMAJIBHUX XIPYPriyHUX AOCTYIIB, (DiK-
catopiB i T. . Tax, 32 jaHnumu P. Ben-Galin Ta iH. (2000),
YaCTOTA XUOHO NMO3UTHBHUX J{arHO3iB YIIKO/pKEHHS [1X3
3a pesynpraramu MPT moxe carata 47% BAIAJKIB [3], a
32 ganumu KJ. Tsai ta in. (2004), - 33% [4]. Lle cnprun-
Hf€ BUCOKY KUIbKiCTb HEMOTPIOHUX ONEPALIill, IPU AKUX
BUABJIAETDCS, 1O JIiarHO3 “ymkoppkeHHs [1X3” 32 BUCHO-
Bkamu MPT-nocmippkennsa Oy xubHuM [3]. A 32 JaHUMU
JEAKUX META-aHAJIi3iB, HA (DOHI HE3HAYHOIO 3POCTAHHA
gyrarBocTi MPT fioro cnenudivHicTs Mmoo YIKOKEHD
[IX3 3MeHIYEeThCH, MO MOXKE OYTH IOBSI3a4HO CAME 3 BU-
MOTAMH IIOJ0 HEOOXITHOCT] OUTBIN JeTATi30BAHIX JAHUX
TIPO YIIKO/PKEHHS, 4 HE JIUIIE KOHCTATYBAHHA LbOTO (DaK-
Ty. Ha sanb, cborofiui i B Vkpaini MPT-gocnimkenns pigko
€ BUPIMIAJIbHUM Y AiarHOCTHLLi BHYTPIIIHBOCYIIIO00BO] I1d-
TOJIOT I, TOMY, OKpPIM y/JOCKOHAJICHHS BMiHHS OPTOIC/iB-
TPaBMATOJIOTB aHAMi3yBaTH BlacHe MPT-300pakeHHs, BU-
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HUKA€ I0TPeda B YIOCKOHAIEHH K CAMOi TEXHIKU IIPOBE-
neHHs MPT-0CijpKeHD, TaK i METO/IiB OLIiHKYM OTPUMAHUX
MPT-306paKeHb.

Aprpockonia — “30M0THH CTaHAAPT” JiATHOCTUKA
yikomkenHst [1X3 [5, 6]. Ane uu Tax 1e mae 6yru B XXI
CTOpiv4i? ApTPOCKOIA — 1€ iHBA3MBHA T4 OCUTH EKOHO-
MIYHO 3aTpatHa npoueaypa. MPT-giarHocTuka pasom i3
KIHIYHAM OIVIA/IOM MAIi€HTa 32 TIEBHUX YMOB 34 iH(Op-
MATHBHICTIO MOXE JIy’K€ HAOIU3UTUCH /IO YyTIUBOCTI Ta
crenugigocti aprpockonii. ITanientn Ta miKapi noxna-
JAI0Th BeMuKi Hanil Ha MPT-pocmimkenHs, ocobmmso y
CYMHIBHUX BUII4JIKAX, 30KPEMA [IPU TOCTPUX 400 4ACTKO-
BUX YIIKO/PKEHHAX AK HA “30JI0TUH CTAH/APT” HEiHBA3UB-
HOT'O METO/ly OOCTEXEHHA. Ae 4acto pesynsraty MPT-
JOCJI/PKEHHA BCE OJJHO HE € BUPIMIATIbHUMU T4 HE JJO3BO-
JFI0Th 3DOOUTH OCTATOUHMH BUCHOBOK MOZIO CTaHy [1X3.
YoMy TaK BifiOyBAEThCA? A/DKE, 31 JAHUMHU JOCTLKEHD,
9yTAMBiCTh T4 cnenudivynicts MPT-giarnocTikn Manu 6
HAO/TVKATUCH 10 TAKUX TIOKA3HUKIB IIPY APTPOCKOM].

OO6roBOpeHHA

Tpagunivino [1X3 OI{HIOTh 32 TPHOMA 3pi3aMU —
CATiTaJIbHUM, KOPOHAJIBHUM T4 (PPOHTANbHUM. UyT/u-
BiCTb T4 CHENUDIUHICTh HABiTh TAKOTO JOCTIKEHHA
MOXKE 3HAYHOIO MipOI0 KOJIMBATUCH 3AIEXKHO HE JIUIIE
Bifl AKocTi amapaty MPT, ane # Big 06paHOrO pexuMy
ToMOrpacii, MiX3pi3oBUX HTEPBANIB i T. iH. Ase 1 CbO-
TOIHi 4Y4aCTUHA OPTOIEAIB-TPABMATOJIONB IPOJOBXKYE
ouinoBary [1X3 Ha MPT nuime 32 caritaJpHUMU 3pi3aMu,
IO 3HAYHO 3MEHIIYE TOYHICTh AiaTHOCTUKH [7]. Tak, Ha
CariTaIbHUX 3Pi3aX 383K BUJAETHCA JOBIIOIO i 31A€Th-
Cs, WO OLIHUTH {i IiMiCHICTh 32 HUMH Jerme. Ane [1X3
NOTPIOHO OLI{HIOBATU 32 BCiMa TPbOMA CTAHAAPTHUMU
3pizamu 3aBxKan! BiIHOCHO BUCOKUI BiZICOTOK BUABJIEH-
Hf [IOBHUX YIIKO/UKEHDb [1X3 32 aHUMU CTAaHIAPTHUX
MPT-10CHIKEHD CTOCYETBCA OLHKY Iii€] 3B’A3KH JUIIE
32 BCiMa TPbOMa IIPOEKLIIAMHU.

Yomy me 10-15 pokiB Tomy nuranus MPT-giarHoCTHKY
pospusis I[1X3 31aBa10c BUPIIEHUM, 4 CbOTO/HI MU 3HO-
BY HE 33/I0BOJIEH] HOT0 pesynsraramu? [1o-nepie, HoKpa-
IWINCh Hallli 3HAHHA 11PO aHatoMito [1X3 Ta posb pisHUX
il CTPYKTYpHUX eneMeHTiB. Tak 3'aBunach KoHuemnis [1X3
y BUIVIA/] CTpivkd 8, 9], Oysa yTouHEHa KUIbKICTb Ta POJb ii
nyukis [10, 11, 12] ta poss [1X3 B3arasi [13, 14]. TTokparmuy-
JIOCh PO3yMiHHA 3HaYeHHA [1X3 /14 pi3HUX BUAIB CIIOPTY,
TOMY IIPH JIKYBAHHi CIIOPTCMEHIB BUCOKOT'O PiBHA 3 INiJI-
BUIIEHUMU BUMOI'AMH [I0 CTA0LIBHOCTI KOJIHHOTO CYITIO-
0a BKE€ HEJOCTATHBO 3HATH IPO “4aCTKOBE” YIIKO/PKCHHSA
[1X3. 3 METOIO IUIAHYBAHHSA JIKYBAHHA HAM IOTPIOHO YiT-
KO PO3YMITH 00’€M YIIKO/PKEHHS, B AKOMY IYUKY JIOKAJTi3y-
€TbCA, TOUHY JIOKAJI3AII{I0 110 JOBKUHI 3B’A3KH, JABHICTb
TpaBMH. Lle CBOEIO 4€Proro CTUMY/IIOEThCA 111 Oible PO3-
BUTKOM HOBUX TEXHOJIOIIH T2 IHCTPYMEHTAPIIO UIA [UIaC-
TUKN 4K B2 [1X3. Tomy JOCTIPKEHHA MUHYIIMX POKIB y&Ke

HE 33/I0BOJIbHAIOTD CY4aCHUX OpTore/is. CTaHfapTHi mpo-
TOKOMM MPT-0CTiKEHHS, HA KaJIb, Y 6AraThOX BUITA/IKAX
JIAIIAIOTH CYMHIBY LIOAO CTYIEHA MOMKOMKeHHd [1X3, a
0COO/MBO TIPH i CTIPAB/i YACTKOBUX PO3PUBAX, i MOXYTh
nOTPeOYBATH YTOYHEHHS JIiaTHO3Y IiJ] YAC JIKYBAIbHO-/1ia-
THOCTUYHOI apTPOCKOIIi. VTiM, AK JiKapi, TaK i MarieHTn
04iKyI0Tb Bift MPT Gi1bIIOf TOYHOCT] TA BUPIMAIBHOL PO
Y MOCTAHOBLI{ /IiarHO3Y.

34 JaHUMU OIyO/IIKOBAHUX JOCII/PKEHD, 4ACTOTA YaCT-
KoBuX po3pusis [1X3 cranoButs Bij 10 10 43% BCiX yuko-
Juxenp [1X3. OpHax ananizyroun BucHOBKM MPT B VKpaiHi,
MU MOXEMO IPHUITYCKATH TiEPAiarHOCTUKY YACTKOBUX
PO3pUBIB y MALIEHTIB 3 iHTAKTHUMU [1X3 T4 3 MOBHUMU
il po3puBamu. Tak, 371€KHO Bifj AIATHOCTUYHOIO LEHTPY
44CTOTAd 4ACTKOBUX po3pusis [1X3 3a BucHoBKaMu MPT
KOJMBAETBCA Bt 30 10 83% BCIX {i YIIKO/PKEHD, O JyKE
YaCTO HE BiANIOBi/iA€ AiMCHOCT] TA CIIPOCTOBYETHCA I1i/| 4aC
aprpockomnif. Yactkosi yikompkeHHa I1X3 Takox MaioTh
HEAOUAKY BOAKIMBICTD. TAK, BOHU 3 4aCOM IPU3BOJATH 10
TIOBHUX PO3PUBIB Y OUIbII HEK 50% BUIAZKIB Td MOXYTb
CHPUYMHATH HECTAOUIBHICTh KOMIHHOIO CyIJI00a y vac-
TUHU CIIOPTCMEHIB [15]. V CIIOPTCMEHIB BUCOKOI'O KIIACY,
0COOJIMBO THUX, IO 3aUMAIOTHCA BUAMU CIIOPTY 3 Pi3KOIO
3MiHOIO HAIPAMKY PYXYy Ta POTAL{THUMU PyXaMHU, HaBiTh
YACTKOBI He3HA4Hi po3puBy [1X3 HEPIAKO IPU3BOAATD 10
SHIDKEHHA (DYHKL{OHAIbHUX MOMJIUBOCTEN Ta CIIOPTUB-
HUX PE3yJIBTATIB.

[Ipu crangapranx MPT-IOCTPKEHHAX Y TPHOX B3d-
EMHO NEPIEHAUKYIAPHUX IUIOMUHAX BiIHOCHO HEIOrd-
HO MOXHA JIiarHOCTYBATH NOBHI po3pusu [1X3 32 ymoBU
CYBOPOI'O JOTPUMAHHA TEXHIKM JOCIKEHHS, AKOCTi
MArHiTHO-PE30HAHCHOTO TOMOIPagd Ta IIPOrPAMHOIO 32-
besneyeHHs. X0ud 32 Pe3y/IbTaTaMy YACTUHU JAOCII/KEHD
KJIiHiYHE OOCTEKEHHS BUABUIOCh HACTUIBKY K iH(OpMa-
TUBHUM IO/0 YIIKO/KeHb [1X3) 4k i MPT y Tpapuniiitanx
CTAH/IAPTHUX PEKUMAX T MPOTOKONAX [6], 260 HABiTh
6inbin inpopmatuBHuM [16, 17]. Tomy € norpeba B yio-
CKOHAJIEHHI c11oco6iB Bizyanizawii 11X3 na MPT. Tounictb
CTaHfapTHOrO MPT-10CT{KEHHA Y BUABIEHHI YACTKOBUX
po3pusiB [1X3, a 0COGIMBO BU3HAUCHHS iX CTYIICHS, LIE
Oibin o6mexeHa [18-29).

JomarkoBi  cmemiaapHi — mpotoxoan — MPT-
gocaipzxenHa ITX3 NOKIMKAHI TOKPAIUTH JiaTHOCTUKY
ymkopkens [1X3. BoHu He € Hai0aHHAM ChOTOJIEHHA T4
Oy 3aMPONIOHOBAHI JABHO. AJle paHille y OUIbIOCT] BU-
I14/IKiB MOIVIO BUCTAYATH i CTAHAAPTHUX 3Pi3iB, TOMY JyKE
MQJIO fAKi JiarHOCTUYHI LIEHTPU PYTMHHO BUKOPHUCTOBY-
BAIM JIOAATKOBI 3pisk. CbOI'OJHI K, BPAXOBYIOUM CY4aCHi
BUMOI'Y OO ieTani3anil yimkoukeHHA [1X3, 11i 101aTKOBI
3pi3y, WO 0 IHOT0 3aCTOCOBYBAIUCH MOOAUHOKUMMU 11€H-
TpaMU Ta Y HAYKOBUX JOCI/UKEHHAX, MAIOTb CTATU CTaH-
JIAPTOM J{iarHOCTUKHY, IPUHAMMHI JUIA MAL[€HTiB, Y NOIIe-
PEAHBOMY J{arHO3] AKUX 3HAYUTBCA “YIIKOLKeHHA [1X3”.
AJpKe CbOTOZIHI € MOMJIMBICTD IIPOBOJUTH BUCOKOAU(E-
pEHLIIOBAHE XipypriuHe JiKyBaHHA 3AJICKHO Bl XapaKTe-
Py Ta TOYHOI JIOKAi3awii ymkozpKkeHHs [1X3.
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Cepell HAABHUX BapiaHTiB JOAATKOBUX CIEL{iaIbHUX
nporokonis MPT-gocnimpkenns [1X3 mMu xo4eMo Buji-
JIATU T4 3aNPOIIOHYBATU AK HANOUIBII ONTUMAIbHI Ha-
CTYIIHI

1. ®nekciiiHa TexHiKa — goctimkeHnsa 11X3 3i 3ruHaH-
HAM TPABMOBAHOI'O KOJIIHHOI'O CYII004 Iiff KyTOM On3b-
Ko 17° Ta caritambHuME 3pizamu B3OBK [1X3 [30-33]
(puc. 1). IlepeBaramu (pIEKCINHOL TEXHIKKA € PO3MUPEH-

Ao TrikE

Hs HEHATATHYTO! y 3rvHaHHi [1X3 i3 MOAJIMBICTIO OLHKH
OLIBIIOT KITbKOCTI BOJIOKOH [32] T4 yCYBAHHA NIEPETUCKAH-
Ha [1X3 1axoM MDKBUPOCTKOBOI 3ANdAUMHY (BUPI3KH), 1O
€ OfIHI€I0 3 OCHOBHUX NPOOJIEM Y JIiaTHOCTHULL YACTKOBUX
po3pusis [1X3 32 cTaHAapTHUMU 3Pi3aMU.

2. Koci KOpOHA/IbHI (KOCOKOPOHA/IbHI, TAPAKOPOHAIIb-
Hi) 3pisu — crenianizoBane gocmpkeHHa [1X3 i3 300pa-
JKCHHAMMY, OTPUMAHUMHU Y37J0BK X0/y BOJIOKOH I1X3 i3 Ko-

Puc. 1. Yactkose ymkomkenHs [1X3 Ha Tomorpadi 3 Teca. OinexcifiHa TeXHiKa. YIIKOPKEHUI aHTEPOME{A/IbHUI
ny4ok I1X3, mo 3aBepHysca Brepes. Limit nocreponatepanbamil mydok ITX3. Crpikoro BifzHaueHO
TIepIHTEHCUBHY AUIAHKY PIIMHI MUK JIATEPAIbHUM BUPOCTKOM CTErHA TA HAZipBaHUM ITydkoM [1X3

Puc. 2. Hopmanbaa I1X3 Ha KOCUX KOPOHAIBHUX (KOCOKOPOHAIbHUX ) 3Pi3ax.
BizyanisyloTbCs OKpEMO aHTEPOME/IiATIBHUI Ta TOCTEPOIATEPAIbHUI ITydky. Tomorpad 1,5 Tecna
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POHAJIBHUMH 3Di3aMK (TOMOIPAMAMU), OJCPKAHUMU I1ifl
KyroM Haxuiy [1X3 (puc. 2) [34-30].

3. Koci cariranpni (KococariTa/bHi, MapacariraibHi)
3pisu — crenianizoBaHe AoCIKeHHS [1X3 i3 300paKeH-
HAMY, OTPUMAHUMU Y3IOBK Xofy BOIOKOH IIX3 i3 ca-
TiTAIBHUMK 3Pi3aMU (TOMOIPAMaMH), OJCP/KAHUMMU IIify
Kyrom Haxwny IIX3 (puc. 3) [37]. Take cariraibae Koce
JOCTIKEHHA 106pE MOKA3y€ YACTKOBI PO3PUBY 3aBIAKU
VIOro TOJBIMHINM aHTY/IAL], 10 AO3BOJAE PO3TALIYBATU
IUIOIIVHY JOCI/PKEHHSA Y3/I0BK X0y BOIOKOH [1X3.

Puc. 3. Bizpus npoxcumManbHoi yacTunu 11X3
Ha KOCUX CariTaJIbHUX (KOCOCATITAIbHUX) 3Pi3ax
Ha HU3KONOMbHOMY ToMorpadi 0,4 Tecna.
[IpaBuibHa OpieHTANA 3Pi3iB pOOUTD OLIbII
inpopmaruHO0 MPT HaBiTb
Ha HU3KOIIOJIbHUX TOMOTIpadax

4. 3acTOCYBaHHA GBI TOHKUX 3Pi3iB 2 MM (2 e JiIme
1 Mm) [34] y creiabHUX MPOEKIIAX 260 X0ua 6 y CTaH-
JapTHUX. Le BAKKO Ha3BATH CIIEL[iA/IbHUM [IPOTOKOJIOM JI0-
CILDKEHHS, ajie TAPAaMETPU TOBIIMHY 3Pi3iB i MDK3PI30BUX
iHTEpBAIB yKe BKINB] IPU JArHOCTULI YIIKOLKEHD [TX3
Ta MOXYTb OYTY KOPHCHI HaBiTh Y CTAHAPTHUX IIPOCKLIIAX.
YriM, i3 TOYKM 30py PALIOHATIBHOIO CIIiBBi{HOIECHHA TPU-
BAJIOCT] IOCT{DKEHHSA T FOT0 iH(OPMATUBHOCT] GBI J10-
ITbHO POOUTH OIBII YACTi 3pi3yu CaMe Ha 30HY iHTEPECY
- y Hamomy Buraaxy Ha [1X3. Ha puc. 4 npejcrasieHo je-
TanbHy MPT-Bigyanisaniio HopManbHoi [1X3 y cTangaprHiit
CariTaIbHIN TPOEKIi 3i 3MeHImeHnM 10 0,5 MM MDK3Pi30-
BUM {HTEPBAJIOM Ha BUCOKONOIBHOMY TOMOrpadi 3 Teca.

34 HAIMMU JJAHUMHY, HAMOUIBII iH(OPMATUBHUMY Oy/IH
KOCi ITAPAKOPOHA/IbHI 3Pi3H, XOUa, 32 PE3Y/IBTATAMU [HIINX

JOCTPKEHb, BOHM HE 3aCBI[UIIIN TIEPEBAr IIepe/] CTAHAAPT-
HUMH KOPOHAIbHUMU [38]. 3 OIHOTO OOKY, 11€ BUMATa€ IPo-
BE/ICHHA OUIBII AETAIBHUX JJOC/PKEHD i3 PISHUMU JOCHi]-
HUKaMH, O TpoBogATs MPT Ta ouinroots MPT-3HiIMKN
(apKe TOYHICTb MOXE 3AIEKATU AK Bl TIPABUILHOIO BU-
O0Opy KyTiB AOCTLKEHHSA, TAK i Bifj aACKBATHOCTI OL[HKA
300paXeHD). 3 {HIIOTO GOKY, Lie MOKE BKA3YBATH HA T, 1110
KOCi MAPAKOPOHAIBHI 3Di3M MAIOTb HE 3AMIHATH COOOI0
CTaH/JAPTHI KOPOHAIbHI, 4 JIONOBHIOBATH X 32 HAMMEHIIIO]
nigo3py Ha po3pus [1X3. [HMMU IPUYUHAMY Pi3HULL pe-
3Y/IBTATiB MOXYTb OYTW OOpaHi JAOCIPKYBAHI MAPAMETPU
Ta cyO'ektuBHA oniHka MPT giarHoctoMm MPT-lieHTpa 4m
OpTOIE/IOM-TPAaBMATONOTOM. Afpke yist AiarHocta MPT-
LIEHTPA JUIA BCTAHOBJIEHHA J{ATHO3Y MOKE OYTH JOCTATHBO
cranapTHOro MPT-10CipKeH S, 4 1 OpTONe/ia-TPABMa-
TOJIOTA GBI TOYHA Bi3yaIi3allisl YINKO/PKEHHSA IPU OHOMY
i TOMy X JiarHO3i MOX€E 3MIHUTH TAKTHKY JKyBAHHA. TaK,
i Ha CTAH/APTHUX 3Pi3aX, i HA IOJATKOBUX JiiarHOCT MPT-
LEHTPY MOXE IPABWIBHO BCTAHOBUTH YACTKOBE YIIKO-
Joxerns I1X3, y Toi yac K po3yMiHHA pO3Mipy, TOYHOI JIO-
KaJI3aLii, JaBHOCT] T4 {HIINX [TaPAMETPIB L{bOI'0 YIIKOLKEH-
HS JI03BOJI€ OPTOIE/TY-TPABMATONOTY OUIBII PAIIOHAIBHO
CIUIAHYBATY NOAA/IbLIIE JIKyBaHHA. HasiTb B2 po3pusu 50%
BOJIOKOH [IX3 MOXyTb MaTH DPi3HWIT CTYIiHb CTAOUIBHOC-
Ti T4 Pi3HWIT IPOrHO3 3AIEKHO Biff iX JIOKami3aLii (3a Jo-
BKMHOIO 3B13KM T4 32 IIMPUHOIO, 31 OKPEMUMH IyUKAMH),
TEPMiHIB BiJHOBJIEHHA ITiC/IA TPABMU TA XAPAKTEPY [IPOBE-
JIEHOTO JIKyBAHHSA, AHATOMIYHUX OCOONMBOCTEN IMAIlieHTa
(HaxW1 CyrZI060BOi MOBEPXHi BETUKOTOMIUIKOBOI KiCTKU
Ta iHIIi), XapaKTePy HABAHTAKEHD, IO OYiKYETHCH, TOLIO.
[Torpi6HO mpasuabHO posymiti poab MPT Ta iHmmx Me-
TOAIB AiarHoCTUKY, Tak, MeTor0 MPT € He TUIbKH i HE CTifb-
K JiiarHoCTKa po3pusy [1X3, a 4acTo caMe BUKIIOUCHHA
MOXJIMBOCTI il VIIKO/DKEHHA 400 BCTAHOBJICHHA [iarHO3Y
B CYMHIBHUX BUIIA/IKAX, AKUMU CAME i € YaCTKOBi PO3PUBH,
aJpKe TIpY TIOBHOMY po3puBi [1X3 y 6aratbox BUIAJKaX Lie
MOKHA BCTAHOBUTH i 32 pe3y/IbTaTaMi MAHYAIbHUX TECTiB
MiJ 9ac WIiHYHOrO oraay. OpTone-TpaBMaTosIor, OKPiM
TOYHOTO J{arHO3Y, MA€ JOOPE GAYUTU BCi XAPAKTEPUCTUKH
VIIKO[PKEHHA, JUKE TIPU YACTKOBOMY PO3puBi [TX3 3a1eKHO
Bi| IOT'O JIOKA/I{3L1i{ Ta BiICOTKY YIIKOPKEHUX BOJIOKOH, d
TAKOXK Biff BU/y CIIOPTY MALE€HTA TA HOTO PiBHA MiATOTOBKU
TAKTHKA JIKYBAHHA MOKE NIPUHIMIIOBO Bifipi3HATUCE. KOCi
TAPACATITATIBH] 3Pi3K HE3HAUHO IOCTYIATUCh 34 iH(Op-
MATHBHICTIO (YYIIMBICTIO T4 CHENU]IUHICTIO) KOCUM I1a-
PAKOPOHAIBHIM, YTiM, Y Maibke 70% BUMAJIKIB OPTOIEAAM-
TpaBMATOJIOraM Jierme 6yn10 ouiHioBaty craH [1X3 came
34 TAKMMU 3pi3aMU. 3BiCHO, KOPiHHA LOIO MOXeE OyTH 1
y XUOHIl Tpaunii oninoaty [1X3 ymme 3a cariraabHu-
MU 3pi3aMH, AKOi HOTPIGHO MO30YBATUCh. AJIE BPAXOBYIOUH
JIOIATKOBY {H(OPMATUBHICTD Bl KOCUX IAPACATITAIBHUX
3pi3iB, @ TAKOX Te, 1O JIKYBATY MAL[iEHTIB 10BEJETHCA CaAME
OPTOIE/IAM-TPABMATONOTAM, MU BOA94€MO HEOOXIiTHICTb ¥
JOCJI/PKEHH] 11X 3Pi3iB.

B igeanpHil cuTyanii XoTinoca 6 pyruHHO 3aCTOCOBY-
BATH BCi HABEJCHI BUIIE JJOJATKOBI IPOTOKOIHU, POOUTH
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Puc. 4. Jleransua MPT Bigyanizania HopMaabHOI [1X3 y CTaHAAPTHIF CariTaabHii IPOEKI
i3 3MeHImeHnM 710 0,5 MM MIK3Pi30BUM {HTEPBAIIOM Ha BUCOKOIIOIBHOMY TOMOrpadi 3 Tecma

MiHIMQ/JIbHI MDK3Pi30Bi {HTEPBAIX B YCIX IUIOMMHAX T4
Ha BCIO MHPUHY CYII004, /1€, BDAXOBYIOYM €KOHOMIUHY
CK/IAIOBY TUTAHHSA T4 92C OOCTEXEHH, 1I€ TATHE 32 COO0I0
CYTTEBE 30UIbIIEHHA TPUBAIOCTI T4, BiIIOBITHO, BAPTOCTI
JOCTIKEHHA. 3 OJTHOTO OOKY, HEPAL[IOHATBHO 32Pa/I KO-
HOMii Ha JIOCJIJDKEHHI TPOBOAIUTY HEMOTPIOHY OEPAILilO,
a 3 [HIIOro — 3HA4HE MOJOPOXKYAHHS JOCIIPKEHHS MOKE

IPU3BECTH JJO 3MEHILECHHSA BifJICOTKY IALEHTIB, AKi HAa HBO-
IO HOTOJATHCSH, 4 OCOOIUBO THX, XTO 3MOXE IPOBECTH
FI0r0 BYacHO. ToMy MU IIPOIIOHYEMO BKJIIOUMTH JI0 CTAH-
AapTHOTO MPT-I0C/I/PKEHHSA IPH Mi03Pi HA YIIKO/PKEHHA
[1X3 KococaritanbHi Ta KOCOKOPOHAJIbHI 3pi3H 3 OpieHTa-
Li€I0 TUIOMMHU 3Pi3y MApaJIENbHO X0y BOJIOKOH [1X3 T2
3 MAJIUM MDK3pi3oBuM iHTEpBATIOM — 0-2 MM. [lid 3MEH-
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IIEHHA TPUBAIOCTI JOCTUKEHHS MOKHA OOMEKUTHCD He-
BEJIMKOIO KUIBKICTIO 3Pi3iB Y JOAATKOBUX IPOEKIIIAX JIMIIIe
B JisgHI BiaacHe 11X3. OyiekciiiHa TEXHiKA TAKOXK MA€ CBOi
TIEPEBAry, AJIe 3 EKOHOMIYHUX MipPKYBaHb MU IPOIOHYE-
MO JIMIUTH 1i 4K JOAATKOBUI METOJ AOCTI/PKEHHA Y CYM-
HiBHUX BUIQ/IKAX, 4JUKE BOHA Nepei0avyae 3MiHy YKIAIKA
IAliEHTA TAa IOBTOPHE IMPOBEACHHA CTAHIZAPTHOIO [0-
CIDKEHHS, O NOTPE6Ye CYTTEBO OGUIbIIE YACY, 4 IEPEBAr
IO/I0 YYTIMBOCTI TA iH(POPMATUBHOCTI NEPE KOCOKOPO-
HAJIbHUMHU T2 KOCOCAT{TAIbHUMU 3Pi3aMU HE MAE.

BucHoBku

My peKOMEHIYEMO BKJIIOYATH 10 CTAHZAPTHOTO 0OCTe-
JKEHHA NTALEHTIB 3 YIKO/PKEHHAM 4060 ITi/JO3POI0 Ha YIIKO-
JokeHHA [1X3 KOCOKOPOHAJIbHI Ta KOCOCATITA/IbHI 3Di3n 3
MM MEK3pi3oBUM iHTEpBATOM (0-2 MM) T4 KiIbKICTIO
3pi3iB, JOCTATHBOIO I TIOKPUTTA 30HU [1X3. M1 peKoMeH-
JYEMO 3aCTOCOBYBATH KOCOKOPOHAJIbHI T4 KOCOCATiTa/IbHi
3pisy 3 MMM MDK3PI30BUM iHTEPBAIOM fK CTAHAAPTHE
MPT-pocnipkennsa [1X3 Ha JOAATOK 10 TPbOX CTAHAPTHUX
B3aEMHO MNEPHIEHAMKY/APHUX 3pisiB. e e He3HauHO
301/IbIITy€e TPUBAICTD JJOCTILKEHHS, aJIe IO3BOJLAE OPTOIIE-
Jly-TPaBMATOJIOTY T4 AiarHOCTy MPT-1ieHTpy Kpaie OLjiHu-
TH CTYIiHb TA XapaKTep YKOpKeHHA [TX3.

Kokt iHTepeciB. ABTOpH 324BIAIOTH IPO BiCYT-
HiCTb KOH(IIIKTY iHTEpECiB Iijl Yac MiArOTOBKU CTATTI.
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Additional Anterior Cruciate Ligament MRI Examination Protocols:
a Standard of Diagnosis or a Whim of Researchers? (Review)

Kostrub O.0., Kotiuk V.V., Podik V.A., Mazevych V.B., Tretiakov R.A., Smirnov D.O., Zasadniuk LA.

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

Summary. Standard MRI protocols of the knee joint in case of suspected anterior cruciate
ligament (ACL) injury involve tomography in three mutually perpendicular planes — coronal,
sagittal, and axial. Modern methods of treatment (especially refixation of the ACL and recon-
struction of separate ACL bundles) and rebabilitation require more accurate diagnosis not
only of the fact of injury, but also its clear location, degree and term. It is especially difficult to
assess the nature and extent of ACL damage in the acute period and in cases of partial injury.
Therefore, we propose to introduce into the standard of ACL MRI examination the additional
use of oblique sagittal and oblique coronal sequences (images) oriented at an angle of ACL
[ibers with reduced to 0-2 mm interslice interval to improve the diagnosis of ACL injury. To
reduce the duration of the study, it is possible to limit yourself to a small number of slices (im-
ages) in additional projections only in the area of the ACL.

Key words: review; MRI; additional sequences; additional images; oblique images; anterior
cruciate ligament.

JIonoTHUTEIbHBIE POTOKOIBI MPT-00C/1€I0BaHHA TIEpPETHEN KPECTOOOPA3HOM
CBA3KH — CTAHAAPT TUATHOCTHKH WIH IPUXOTh HCCIemoBaTener? (0630p)

Kocmpy6 A.A., Komiox B.B,, [ooux B.A., Masesuu B.b., Themusos PA, Cuupros /L A., Sacaorior 1A,

IV Urncmumym mpagmamonozuu u opmoneduu HAMH Vicpauno.”, 2. Kues

Pesiome. Cmanoapmmoie npomoxons. MPT-uccieoosanus KoreHHozo cycmasa npu no-
do3penuu na nospexcoenue nepeorei Kpecmooopasnoii céasku (1IKC) npeoycmampusarom
nposederue momozpagpui 8 mpex 63auUmHo NePreHOUK)AAPHbIX NAOCKOCIAX — KOPOHANHOL,
Cazummansoli, akcuansnoll. Cospementbie memoosl ewenus (ocooenno pegpurcayus IIKC,
naacmuxa omoenshuix ny4xos I1KC) u peadunumayuu mpeoyrom 6oiee mouHol OUazHOC-
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KU He MOMbKO CaM020 PaKma nospeicoers, Ho 1 e20 YemroL JOKAMSAyuY, Cmeneny i 0as-
rocmut. OCo0eHHO mPYOHO OyeHums xapaxmep u cmenens nogpexcoenus IIKC 6 ocmpoiil ne-
Duo0 u npu uacmuurbix ee nospeNcoerusx. I10amomy o Yayuuenus OUdZHOCIMUKY noePexc-
Oenuti IIKC moL npeonazaem esecmu 6 cmanoapm ee MPT-uccneoosanus 00noaHUmensHoe
nPUMEHeHIe KOCHIX CAUMMANbHbIX (KOCOCAZUMMANBHbIX) U KOCHIX KOPOHANbHbIX (KOCOKODO-
HANLHBIX) CPE306, OPUCHIMUDOBAHHLIX 1100 Y2I0M HAKA0HA 8010K0H TIKC ¢ ymenbliernbimiL 00
0-2 MM MENCCHe308bIMU UHMEPBANAMLU 6 30HE COOCIMBEHHO NepeoHel KPecmooOpAa3HOLL CBA3KIL.
LI ymensiuerus npooosmUmensHOCIL UCCACO0BAHUS MONCHO 02PAHUMUIMBCA HEOOILUUM KO-
JIUHECTNBOM CPE308 6 OONONHUMENBHBIX NPOCKYUAX MOALKO Ha 00nacmb coocmeerto TIKC.

Kmoueevie cnoea: 0030p; MPT; dononnumensiivie npoexuyull; 00N0IHUMeENbHbIe CPEe3bl;
KOCble Che3bl; nepeoras Kpecmooopasnas césaska.
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YcKkIagHEeHHA iHTpaMeRyIAPHOTO OJI0KYI0OUOTO
OCTE€OCHHTE3Y KiCTOK KiHIIiBOK Ta IIUIAXH 1X MONEPEHAKEHHA

Mancupog A.b., JTumosuenxo B.0., Iapauuii €.B.
Xapriecoruti HayionansHuil meouwwruil ynieepcumem, m. Xaprie

Pe3stome. [071061010 YMOB0I0 3aN00I2aHHA YCKAAOHEHHAM THMPAMEOYAAPHO20 ONOKY -
104020 0CMEOCUHME3) 0062UX KICMOK € O0MPUMAHNHA MAKMUMHUX | MEXHIYHUX BUMO2
ocmeocunmesy ma c6i00Ma 6iOM08a 6i0 MAKOL XiDYpiuroi mexniKu i Maninyaayil, AKi
30ammui npuseecmi 00 NopyuerHs nepedizy penapamueHux npoyecie Kicmrooi mraru-
nu. Mema. Ha niocmasi eusuenns ma y3a2aniohenns 6UAGLeHUX YCKAAOHeHb IHmpa-
MeOYIAPHO20 ONOKYI0%020 0CMeOCUHme3y Olagi3aprux neperomié Kicmox Kinyigox 6u-
SHAMUMU WRAXY 3AN00i2aHHA DenapamusHum Yekaaornennsm. Mamepianu i memoou.
Bynu susueni ma npoananizogani pesyromamu JiKyeanna 403 xeopux, Axum 0y6 6u-
KOHAHULL iHMPAMeOYIAPHUTE OIOKYIOUULL OCINeOCUNMe3 CMe2ZHOB0I, BeAUK020MINKOBOT
ma naewogoi kicmox munig Al — A3, BI — B3 ma C2 3a AO/ASIF. Pe3yasmamu. /|14
npo6eoenns ananizy YCKAA0OHeHHs MeXHOI02iuH020 Xapaxmepy 0Yau po3nodineni 3a-
JICHCHO 810 HACTIOKIB, 00 AKUX B0HU NPU3BENU, HA PAMHT (00 2-X MUNCHIE 810 MOMEHMY
Onepamuen020 BMPYUanHs), nisui (3 2-20 MUNCHA NiCIA ONEPAMmuBHO20 6MpPy4ars)
ma penapamueni. Y pe3yiomami Hamu 0V10 6UAEACHO, W0 HAUNOUUDEHIUUMU MmeX-
HOJOIYHUMY NOMUNKAMU OYU HegipHe nepedonepayiiine NAaHy8anHs, NOPYUeHHS
mexHon02il ma nepebdizy onepamusrozo empyuanns, axi e 21,6% sunaorie npu3sooun
00 HeCMABINbHOCE KICIKOBUX YIAMKIE ) 30Hi NePeNoM), a MAKONC 8i0CYMHICMb ado
noOPYueHHa nocaio06HOCMI IOHOBHO20 Ma Peabilimayiliino20 JKY8aAHHA X60PUX, AKI
manu micye y 26,3% sunaoxis. [lopyuierts mexHon02ii 0cmeocunmesy, a came — 3HaA4HA
inmpaonepayiiina mpasmamu3ayis Kicmkosux YAamKie i M aAKux mranun ma meycy-
HeHMA THMePNO3ULIT M AKUX MKAHUH NPUSE00USU 00 HE3POUCHNA KICIMKOBUX YIAMKIE )
39% ma 13% 6i0no6iono. OCHOBHON I NPUHUHOIO DeNAPAMUSHUX YCKAAOHEHb 0)10 PO3-
CBEPONIOBANMHA KICINKOBOMO3KOBO20 KAHANY, AKe OY10 8uKoHane 50% nauienmis 3 yno-
BIIbHEHOK KOHCONIOAYIEN KICMKOBUX YAAMKI8, 50,3% nayienmis i3 XubHUMLU CY2100aMU
ma 48% — i3 He3POueHHAM KICMKOBUX YaamKie. Bucnoeku. Cysope 00mpumans max-
MUMHUX T MEeXHOL02MHUX 3ACA0 THMPAMEOYAAPHO20 ONOKYI0U020 OCMeOCUnme3)y ma
8i0M08a Bi0 PO3CBEPONIOBANHA KICMKOBOMOZK0B020 KAHALY 03 NOKA3AHb 00360UMb
SMEHIUMU YACMOMY SUHUKHEeHHA Oucpezenepayii Kicmkogoi mranunu. Buguenws
BNAUBY DO3CECPONOBAHNA KICMKOBOMOIKOB020 KAHANY HA Denapamuery peenepaito
KiCmK0o80I mKanuny npu inmpameoyaapromy 0I0KYI0H0MY 0CMEOCUHMESE € aKmyaib-
HUM Ma NOMPedye NOOAILUL020 NO2MUOTIEH020 AHANIZ).

Kmouogi cnoea: inmpameoyiapHuLl 610KI0MUl 0CmMeocurmes; penapamueHi Yckaao-
Henmts; 00821 KiCmKLU; PO3C6ePOTIOBANHA KICIKOBOMO3K08020 KAHAJ).

Beryn

JlikyBaHHs IEPEIOMIB JOBI'MX KIiCTOK KiHI[iBOK, He-
3BAKAIOYM HA YIABAHY IIPOCTOTY, € CKIIAJHUM 3aBIAHHAM,
Mi/j YaC BUKOHAHHA AKOI'O HEPIJKO IPUIYCKAIOTHCA I10-
MWJIOK, IO YIOBUILHIOIOTH OJYKAHHA MAI[ieHTa Td Hera-
TUBHO [TO3HAYAIOTHCA HA KiHIEBUX PE3Y/IbTaTaX JiKyBaH-
HA. Pe3ynbsTaTy JTiKyBaHHA [IEPENTOMIB JOBIMX TPYOUACTUX
KiCTOK Ha Cy4aCHOMY €Tarli PO3BUTKY TPABMATONIOITYHOI
HAYKW HE MOXKHA BU3HATU OE3YMOBHO NO3UTUBHUMU. Ha
HUX BIUIMBAE 0€3/1iu OO'€KTUBHUX i CYO'€KTMBHUX YUH-

HUKiB: BiK MALi€HTa, BUJ TA CTAH CYNYTHBOI MATOJIOT],
JIOKAJIi3aLlig Ta TUII TIEPEJIOMY, TPUBAIICTb NEPIOAY, IO
MUHYB BiJl MOMEHTY TPABMHU 10 ONEPAIlil, CrOCi6 (ikcanii
KiCTKOBUX y/IAMKiB i 6arato iHmux [1].

[lopymeHHs TPOIECY 3POIICHHS IepenoMy (ymo-
BiIbHEHA KOHCOJIIALLif, HECTIPABAKHIN CYI7II00 Yi HE3PO-
IICHHA) YUHUTb CEPHO3HUI BIUIUB HA 3ar'dJIbHY AKICTb
JKUTTA TALIEHTA, TPUBAJICTD TEPMiHY HEIIPalle34aTHOC-
Ti, pUBUK PO3BUTKY {HIINX JIOKAIbHUX i/260 CUCTEMHUX
YCKJIQJHEHD, a4 TAKOXK € TATAPEM /I CUCTEMU OXOPOHU
310poB’d Ta ciM'i mauienra (2, 3, 4]. Ha xanp, Ha cbOroj-
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Hi BiICyTHA SIBHA IMHAMIKA Y 3HIKCHHI 4aCTOTH TAKUX
YCKIAIHEHD [5, 6].

Haryacrimme B niporeci JiKyBaHHA METOAAMU OCTEO-
CUHTE3y BUHWKAIOTb HATHOEHHA OIIEPALiMHOI pPaHW,
CIIOBIJIbHEHA KOHCOJI/JALlid, ICEBL0APTPO3, HE3POIICH-
HA 2400 HENPABUWIBHE 3POILIEHHA KICTKOBUX YIAMKIB, I10-
JPA3HEHHA M'IKUX TKAHUH Y 30Hi BBE/ICHHA (DIKCATOPA,
IIOBEPXHEBE 34MANCHHA TKAHUH, IEPeIoM 200 Mirpa-
Li1 METATOKOHCTPYKLi, ocTeoMienit 7, 8, 9]. 3araiom
YCKIaHEHHA IC/ag OCTEOCUHTE3Y JOBI'MX KiCTOK KiH-
IIiBOK 3aBEAECHO PO3AUIATA HA MiCIEBi Ta 3arajipHi, 4
TaKoX iH(eKuinni Ta Heindexuiini [10]. Tlomix inmux
YCKIAQJHEHb BUIUIAIOTD iHTpaonepaLinti (BTOPUHHI)
[IEPEJIOMY, YIIOBIIbHEHE 3POLIEHHS KICTKOBUX YIAMKIB,
SHIDKCHHA MIITHOCTi KOHTAKTY I'BUHTIB i3 KiCTKOIO, BTO-
pUHHE 3MIlEHHA KICTKOBUX Y/IAMKIB, Mirpariio Ta Ie-
peoM KOHCTpyKLUin [11, 12].

Ha cygacHOMy eTami CBOTO PO3BUTKY OJOKYIOUMI
iHTpaMeyIAPHUN OCTEOCUHTE3 JIOBIUX TPYOUACTUX
KIiCTOK de facto CTaB “30JI0TUM CTaHAAPTOM” JIKYBaHHA
Aiahi3apHUX MEPENOMIB IUIEYOBOI, CTETHOBOI T4 BEJH-
KOTOMIJIKOBOI KiCTOK. Bi/IbIIiCcTh aBTOPIB Bi/j3HAYAE, 1O
M0ro 6€3CYMHIBHUMU NEPEBATAMU € MaJId TPABMATHY-
HiCTb, BiIHOCHA IIPOCTOTA ONIEPATUBHOIO BTPYYAHHSA T4
IEPBUHHA CTAOUIBHICTD KiCTKOBUX YIAMKiB [13, 14]. Vci
343HAYECHI YMHHUKU CIIPUAIOTH KOHCOMAL] KiCTKOBUX
VJIAMK{B, IIBU/IKil IOOYTOBIM i COLia/IbHIN aanTanii ma-
[i€HTa 3 MOXJIMBICTIO IIOBEPHEHHA 10 TPYAOBOI Aif/Ib-
HOCTi [15, 16]. ToMy Ha CbOTOJIHI 3AKPUTHIT GIOKYBAITb-
HUI IHTPAMEAYIAPHUI OCTEOCUHTE3 NIPU JiadizapHuX
[EPENOMAX JIOBI'UX KiCTOK IOBCIOZHO NOMUPEHUI i MAE
[IPABO BBAKATUCA KIACUYHUM METOJOM JIKYBAHHA 3d-
3HAYEHOI KATEropii Momkopkens [17, 18].

[Ipore nonpu Moro nepesary, JTiKyBaHHA IE€PEIOMiB
JOBI'MX KiCTOK KiHIIIBOK 4aCTO CYIIPOBOJXKYETbCA HU3-
KOIO YCKJIAJIHEHD, 3 AKUX OJHUMHU 3 HAUTAKUIMX € pelld-
paruBHi. [IpyyrHN BUHUKHEHHS YCKIAJHEHD OB’ I3aHi
AK i3 Ae(eKTaMy OpraHisauii JiKyBaHHA XBOpPUX (He-
IPABU/IbHA TAKTUKA JIKYBAHHA, HEBIpHUI BUOIp CIIO-
CO0y OCTEOCHUHTESY, HOPYIIEHHA BiJHOBHOTO PEXUMY B
HiCIAonepaLiiHuy epiof, HeJOTPUMAHHS MALIEHTOM
TEPMiHy HABAHTAKEHHA KiHI[{BKU TOIIO), TAK i 3 TEXHiY-
HUMY [TOMUJIKAMY I1i/] 4aC BUKOHAHHS BJIACHE Olleparil
(TpaBMAaTUYHICTb, HECTAOIILHUI OCTEOCUHTES, HENPA-
BWIbHUI BUOIP METAIEBUX KOHCTPYKLiM, HEAOCTATHIN
remocras touo) [19, 20].

[IprunHamu 6inbmoCTi 6i010riYHUX 300iB € MOMMUII-
KU T4 YCKJIAZHEHHA OCTCOCHHTE3Y CaMe Ha PAHHIX Tep-
MiHaX MiC/IA TIEPEIOMY, 4 peanisanis 1X Jii BUABIAETHCA
ni3Hime B popMi yoBiIbHEHOT KOHCOMAALil 260 Opy-
IICHH] 3pOIIEHHS KICTKOBUX yIaMKiB [21].

Mera - Ha 1ijCTaBi BUBUEHHA Td Y3ATrA/IbHEHHA BU-
ABJIEHUX YCKIAJHEHD iHTPAMEAYIAPHOIO GJOKYIOUOTO
OCTEOCHUHTE3Y Aid(i3apHUX IIEPEIOMiB KiCTOK KiHIli-
BOK BU3HAUUTU NUIAXU 34M00IraHHA PENAPATUBHUM
YCKIQJHEHHAM.
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Matepianu i MeTOaM

Bupuennio mijaranud pesyiabraru JikysaHHa 403
XBOPUX, IKMM OYB BUKOHAHUI {HTpaMeayIAPHUI 6J10-
KOBAHUU OCTEOCHUHTE3 CTETHOBOI, BEJIUKOTOMIIKOBOI
T4 TIEYOBOI KicTOK TUIiB Al — A3, Bl — B3 Ta C2 32
AO/ASIE

Jlani oTpuMany Opv BUBYCHHI BIACHOI'O KIiHIY-
HOro Mmarepiany (rpasmarosoriyde Bigginenna KHII
XOP “OKJI” M. XapKOBa), 4 TAKOX BHACTIJOK AHATI3y
JKyBaHHA XBOPUX, OCTCOCUHTE3 AKUM OyB BUKOHAHUN
B iHIIMX JKyBaJIbHUX 3axnagax micra (KHIT “Micbka
KJIiHI{YHA JiKapHA MBUAKOI Td HEBIAKIAJHOI MEAUYHO]
ponomoru im. pod. O.1. Memaninosa” XMP ta KHII
XOP “O6nacHa K1iHiYHA TPABMATONOT{UHA JiKApHA") 3
2013 o 2019 pp.

Yonosikis Oyno 258 (64%), xiHOK — 145 (306%).
CepepHiit Bik xBOpUX cKkiaziaB42,6+17,3 poky. Haiibinbima
KUIBKICTh OIEPATUBHUX BTPY4YaHb Oy/1a BUKOHAHA HA Be-
JIUKOTOMITIKOBIT KicTii — 246 (61%), Ha crerHosiit — 113
(28%), pemra 44 (11%) — Ha 1UIEYOBIiN KiCTLI.

OCHOBHUM MEXAH{3MOM OTPUMAHHUX TpPaBM Oy1a
NpAMA MEXAHIYHA JIif Ha YIIKOJKEHUI CETMEHT, 4 00-
CTABUHAMU OYIM AOPOKXHBO-TPAHCIIOPTHI IPUTOAU Ta
najiiHug (Tabm. 1).

Tabnuya 1
OO0CTaBHHH OTPHMAHHS TPABMH XBOPHMH,
10 BKJIIOYEH] Y TOCTiIXKEHHA

JIOpOXHBO-TPAHCTIOPTHI TTagikns
IPUTIOJIH
Yonosiku JKiHkn Yos10BiKM JKiHku
64 38 194 107

3aIEKHO BiJ| IOKAIi3A11i IEPENOMIB XBOPi Oy/IU pO3IIO-
JIeHi HACTYITHUM YMHOM (TaouL. 2).

Tabauya 2
Po3110/1i/1 XBOPHX 3aJI€:KHO BiJ] TOKAIi3a1ii
nepesIoMy
[ rpyna (KOHTPOJIbHA)
Jlokanizanis . . Ycvoro
nepenoMy Honosiku AHKA | nomkompxenp
a6c % a6c %
Crerto 86 333 | 27 | 186 113
Tominka 141 547 | 105 | 724 246
[Tneye 31 12 13 9 44
Yeboro 258 145 403

SaIEXKHO Biff TUITY IIEPEIOMY XBOPi Oy/IM PO3NOZiNEH]
HACTYIIHUM YUHOM (Ta01. 3).
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Tabnuysa 3
Po31oi1 XBOPHX 3271€2KHO Bifi THITY IIEPEIOMY
Jlokaisaris Tum nepenomy Veboro
HCPCNOMY | a1 | A2 | A3 | B1 | B2 | B3 | C2
CrerHo 191293112 9101 3 113
Tominka | 75| 57 | 54| 18 | 23 | 17| 2 246
[Tneve 11 8132|3611 44
Yevoro [ 105( 94 | 98 | 32 | 35| 33| 6 | 403

OnepaTiBHi BTPYYaHHS XBOPUX BUKOHYBAIUCH Y TEP-
MiHW, AKi IPEACTaBIeH] B TA0M. 4.

Tabnuysa 4
TepmiHu onIepaTUBHUX BTPY4aHb
TepMiHM OIEpaTUBHUX o
pBpr‘{aHbI,)[IO@l ¢ &
1-ma 274 08
2-10-ta 76 189
[lizHime 10-i 53 131

BHUCHOBOK ITPO 3B’130K BUABICHUX IOMUJIOK Y1 YCKIIA/I-
HEHb 3 OOPAHOIO JTiKYBAIBHOK TAKTUKOIO POOWIN MiC/IA
PETENBHOIO BUBYEHHA TIEPBUHHOI MEAUYHOI JOKYMEHTA-
nif (icropist XBOpOOHU, MEXAHI3M Td OOCTABMHY OTPUMAHHS
TPaBMHU, [ocus morbi, CylyTHi YIIKO[PKEHHS, AHANI3 PEHTTE-
HOI'paM, IIPOTOKOJIIB ONEPAL[THOIO BTPYYaHHA TOIIO) Ta
HACTYIIHUX CTAIHUX KIHIKO-PEHTICHOIONYHNX JIAHUX,
TMIOPIBHIOIOYM OTPUMAHI JaHi 3 KIACHYHOIO TEXHOJIOTIEI0
BUKOHAHHA OJIOKYIOYOT'O IHTPAMEAYIAPHOIO OCTEOCUHTE-
3y Td 3 3araJIbHONPUUHATUMY KIiHIKO-PEHTTEHONOTYHU-
MU O3HAKAMU 3POLICHH IIEPEIOMY KOHKPETHOI JIOKAJIi32-
11if T Bi/JHOBJICHHA (DYHKIIi{ KiHIIiBKM 3aIJIOM.

PesynbraTyl T2 ix 00roBOpEHHA

CyBOpe AOTpUMAHHA TEXHIYHUX 34Ca]] iHTpaMely-
JAPHOTO GIOKOBAHOIO OCTEOCHHTE3Y Y OUNBIIOCT] BU-
Ma/IKiB JO3BOJIAE JOCATTH 3POICHHS KiCTKOBUX YJIAMKIB
T4 (DYHKIIOHAIBHOTO BiJHOBJICHHS KiHIIiBKY. Y BUIIA/IKY
HEXTYBAHHA Xipypramu JaHUMH PEKOMEHAALIAMU 460
BHECCHHA BJIACHUX “NONPABOK” y HEPEGIr OnepaTus-
HOT'O BTPYYdHHA MOXYTb BUHUKATU YCKIAJAHEHHS, AKi
HETATUBHO BIUIMBAIOTH HA MOJAJIbIII IIPOIECH BiJHOB-
JIeHHA. MU BBAKAEMO, 1[0 MOMUWIKM TEXHIYHOI'O XapaK-
TEPY, AKi MOKYTb OyTH JONYIICH] I 4aC IPOBEACHHA
OIIEPATUBHOIO BTPYYAHHA, JOCUTb iHAMBiyaIbHI Ta,
BOYEBN/Ib, HE HAOYIN MACOBOIO Xapakrepy. Kpim toro,
CBiJOME JIOTPUMAHHSA TE€XHOJIOTI] OIIEPATUBHOIO BTPY-
YaHHS NIPAKTUYHO BUKIIOYA€ BUHUKHEHHS YCKIAJHEHD
i3 TeXHIYHUX NpUYUH. TOMy OCHOBHY YBAI'y MU IIPHJi-
T GBI NONMPEHUM TUIIOBUM IMOMUIKAM TAKTHUY-
HOI'O Ta TEXHOJIOTTYHOIO XapaKTepy, AKi BUABUINA B pe-
3y/IBTATI IPOBEAEHOTO AOCIIIKEHHA.

Jl0 TAKTMYHMX TOMMJIOK MU 3aPAXYBAIU TaKi Iepe-
JonepaLiiifi Ta iHTpaonepaLiiHi Aii, Mpy AKUX MOPYIIY-
IOTBCA 400 30BCIM HEXTYIOTBCA TAKTUYHI METOAU iHTpa-
MEY/IAPHOIO GIOKOBAHOIO OCTEOCHHTE3Y — HACAMIIEPES,
HEOOIPYHTOBAHI MOKA3AHHA Td HENPABWIBHE NEPEOIE-
pauiitHe 1aHyBaHHA. TAKTUYHI OMWIKA NPAMO JHKTY-
I0Th BiIXWIEHHS XipypriqHoOi TEXHOJIOI B 3aKPUTHUI 41
BIIKDUTUY CIOCIO, i3 PO3CBEPIIOBAHHAM KiCTKOBOMO3-
KOBOT'O KaHJIy UM O€3 TAKOI'0, 34CTOCYBAHHS CTATUYHOIO,
KOMIIPECITHOTO, AMHAMIYHOI'O Y1 KOMIPECIHO-IMHAM{Y-
HOTO CIIOCOOY OJIOKYBAHHSL.

YCK1aHeHHS TEXHOIOTYHOI'O XAPAKTEPY MU PO3IOZI-
JIAJIM 3QJIEKHO B HACTI/IKIB, 10 AKUX BOHU IIPU3BOIMIIY,
a came:

— panHi (onepariri) yCKIagHeHHs (JO 2-X THKHIB Bif
MOMEHTY ONIEPATUBHOIO BTPYYAHHA);

— Mi3Hi YCKIaAHEHHA (3 2-TO TWKHSA IC/IA ONepaTyB-
HOT'O BTPYYdHHA);

— penapatuBHi YCKIAJHEHHS.

J10 paHHIiX (OHEPALiHUX) YCKIAHEHD MU 32PAXOBY-
BAJIN:

— HeCTaOUIbHICTD (hiKCaLlil KICTKOBUX Y/IAMKIB, Y TOMY
YUCT BHACIIOK HEJOOLHKA CTAHY KiCTKOBOI TKAHWUHU
(6U3BKICTb PO3TANTYBAHHA OJIOKYIOUMX I'BUHTIB JJO 30HU
TePEIOMy 200 BBEICHH IX y CAMY 30HY HEPENOMY, O3HAKH
OCTEOIOPO3Y);

— HECTAOUIBHICTD (PIKCAL{i BHACTIIOK HA/IMIPHOTO PO3-
CBEP/IIOBAHHA KICTKOBOMO3KOBOI'O KaHAIy (HEBiAIOBiJ-
HICTb PO3CBEPVICHOIO KAHATY AiaMETPY CTPHIKHA);

— HECTAOUIbHICTD (PIKCAL KICTKOBUX Y/IAMKIiB BHACTI-
JIOK BUKOPHMCTAHHA HEOOIPYHTOBAHUX T4 HEAJICKBATHUX
“aBTOPCBKUX” METOAUK OJIOKYBAHHA CTPUKHA, BUKOPHUC-
TAHHA CAMOPOOHUX HECEPTU(DIKOBAHUX KOHCTPYKLIiM;

— HEBipHE Tepeionepariiitie IaHyBaHH,

— 32TATYBAHHA TPUBAIOCTI ONEPALil BHACIIOK BUKO-
PUCTAHHA HEBIPHO MifiidpaHO] KOHCTPYKLLi, B TOMY YMCII
3AK/IMHEHHA CTPYKHA B KICTKOBOMO3KOBOMY KaHAIi 4epe3
Oe31i/ICTABHY Bi/IMOBY BiJl IOIO PO3CBEP/UIIOBAHHS;

— PO3TPICKYBAHHA KiCTKU B 30Hi BTPy4aHHA Ta/a60 i
(bparMeHTallis yepes BiMOBY Bijl PO3CBEP/UIIOBAHHSA KiCT-
KOBOMO3KOBOI'O KaHA/Ty 400 BUKOPUCTAHHA HEBIPHO Iifli-
OpaHOi KOHCTPYKIIT,;

— HE32/I0BIIbHE MONOKEHHSA KiCTKOBHX Y/IAMKIB (3HA-
YH{ 3MilllEHHA 34 JOBKXUHOIO 400 IMUPUHOI);

— HEyCyHEHE 3MillleHHA KiCTKOBMX VJIAMKIiB BHA-
CJTZIOK HEJOTPUMAHHA TEXHOJOIT iHTPAMEAYIIPHOIO
OJIOKYIOYOTO OCTEOCHUHTE3Y, BHECEHHA BIACHUX “TIO-
IPaBOK” IiJl YaC BUKOHAHHA OIlepallil, 3MiHa XOAy OIle-
PAaTUBHOTO BTPYYaHHS,

— PO3BUTOK CHUHZPOMY KUPOBOI eMOOIii (BHACIIIOK
PO3CBEP/IIOBAHHSA KiICTKOBOMO3KOBOI'O KaHaJTy, HEJIOCTAT-
HbOI MEJIMKAMEHTO3HOT T Pi3NuHOi MPOMITAKTUKYA €MOO-
JYHUX YCKJIAJHEHD).

3aranom panHi (Onepauiifi) yCKIagHEHH OyIU BU-
apieni y 191 sunazgky (47,4%). OrpuMani JjaHi HaBeJeHi
B Ta0IL. 5.
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Tabmuya 5
Panni (omepamniriai) yCKIaJHeHHA, AKi Oy/TH BUSABJIECH] it 4AC JOCTiIZKEHHA
BusiBiieHi yCKIaHEHHA
&5, 4 E =
CE &= SE B i =
EEE» g o
255¢ S = . £ | Syi 5
. a [an a gox S . & = IR .
= 2T 9'Q EREESEBESEH = ES:% Eég = . S
£ 2808 | 25E8% = S SE5 525 Z_8 S
£ SEECE| B2E22¢E g cEz | BE5E_ | 285 | &
R E2o%5 | 885838 =5 28E £E8Eg 555 g
=% |EEZ5sS|EfBEcg| =& S22 | SEEE | 88 2
9 F SN o O ZEOES SN 5SS B S0 3 2 Sl =
O = O i~ O = =) oV S} O )
T B TESSQ| ZEERSS 5 & £ 5E T SQECE | ZES %
a6c % | abc % a6c % a6c % 26c % 26c % a6¢ % | abc | %
36 9 27 6,7 3 0,7 43 10,7 14 3,5 29 7,2 21 52 | 18 | 45

Heo6xifHOo 3a3Ha4uTH, MO Y 62 XBOPUX OHOYACHO
CIOCTEPIra/IUCh ABA TA OLIbIIE BKA3AHUX (PAKTOPH.

[li3HiMH YCKIQJHEHHAMH, AKi BUHHUKIA BHACTIZOK
TAKTUYHUX IIOMUJIOK, MU BBAKA/IU TAKi:

— HeCTA0IIBbHICTD YIAMKIB y 30Hi IEPETOMY, KA IIPU-
3BeJId O BTOPUHHOI'O 3MilllCHHS YIAMKiB;

— TIEpeoM OJIOKYIOYOTO I'BUHTA UM CTPYIKHA BHA-
CJIiJOK HEBIPHOTO THUITY GJOKYBAHHA 400 HEBUKOHAHO]
JUHAMi3aILil;

— NIEPEIOM METATIOKOHCTPYKIil BHACIIIOK BUKOPHUC-
TAHHA CAMOPOOHUX CTPWXKHIB, HEBIANPALBOBAHOI 260
IOPYIIEHOT TEXHOJIOT{T OCTEOCUHTESY;

— 3POIIEHHA YIAMKIB Y (DYHKL{OHAJIBHO HEBUIiIHO-
MY MOJIOKEHHI;

— AehopMallid KiHIiBKM 3 IOPYMIEHHAM aKTy XOJU
BHACJII/IOK HECTA01MbHOT (hiKcani;

— Mi3HE (PYHKLIOHAIbHE BiJHOBIECHHA KiHI[iBKU 3 Ha-
ABHICTIO KOHTPAKTYPH CYMDKHHUX CYyITIOOiB BHACTIJOK
BiZICYTHOCTi NOC/iZIOBHOCTI y BiffHOBHOMY T4 peabiiTa-
L[{THOMY JIiKYBaHHI.

[Ti3Hi ycknagHeHHs 6yan BUABICHI y 267 BUMAKAX
(66,2%) (Tabm. 6).

Cuip 3a3HaynTy, WO y 128 XBOPUX OFHOYACHO CIIO-
CTEPIraJuch ABa T4 OiIbIIE BKA3AHUX (PAKTOPH.

PemaparusHi yCKIaAHEHHA, AK KiHLIIEBUAN i JOTYHUNA
PE3y/IbTaT NOPYIIEHHS TEXHOOT{l BAKOPUCTAHHA iHTpa-

MEIYIAPHOTO OIOKYIOYOI'0 OCTEOCHHTESY, JAI0Th 3MOTY
BUABUTY i IPOAHA/I3yBATH OCHOBHI (DAKTOPH, AKi BILIU-
BAIOTb HA AHATOMO-(DYHKI[{OHA/IbHE BiTHOBJIECHHA KiCTKU.
J10 TaKMX YCKIAJHEHb MU 3apaxyBajd YIIOBUIbHEHE 3PO-
IIEHHA KiCTKOBUX Y/IAMKIB, (DOPMYBAHHA XUOHOI'O CYIJIO-
0a 3 pi3HUM CTYNIEHEM OCTEOT€HHOi dKTUBHOCTi T4 He-
3POLIEHHA YIAMKIB. YCbOr0o Oy/10 BUABIEHO 123 BUNAJKK
(30,5%) nopymeHHs penapaTuBHOI pereHePAItii.

Haibinpm TUIIOBUM YCKIAJHEHHAM Inepebiry pema-
PaTUBHOIO OCTEOre€He3y OY/I0 YIOBIIbHEHE 3POIICHHA
KiCTKOBUX yJIaMKiB. HanOu1pIn 4acTUMU 0T0 NPUYNHA-
MU OyIH:

— OCTEOCUHTES i3 PO3CBEPAIIOBAHHAM KiCTKOBOMO3-
KOBOI'O KaHaJy;

— BMKOPHCTAHHA HEBIANOBIIHOIO CIIOCOOY OJIOKY-
BAHH,

— HECBOEYACHA JAMHAMI3aLlid KOHCTPYKILi yepe3 Bij-
CYTHICTb MOC/IiOBHOCT] Y JIIKyBaHHi;

— HEJOTPUMAHHA TEXHOJIOI IHTpaMeayIApHOro
OJIIOKYIOUOTO OCTEOCUHTE3Y, BHECEHHA BIACHUX “MO-
NpaBoK” MiJl 9aC BUKOHAHHA Omepali, 3MiHa nepeoiry
OIIEPATUBHOIO BTPYYAHHS;

— 3MilleHHA KiCTKOBUX Y/IAMKIB, IO HE OY/IX YCYHYTI.

YIOBiNbHEHE 3POIIEHH KICTKOBUX YIAMKiB OYJI0 BU-
siBIIeHe y 84 Bumajikax (68,3%). OtpuMaHi JaHi HaBeICHi
B TA0IL 7.

Taonuuysn 6
IIi3Hi yCKIaJHEHHA, IO BHABJICHI Y JOCTIAKYBAHHX XBOPUX
BusiBnieni ycriaHeHHA

O > 5]

= T] K] I T = 2
L w % O O = = =g =
ZE252% ¢ EEQE %gg EZg ER=! S8 E
SUSEESE o 2.8 s Q& = AL SEQE
TS =S At IS &E‘FE B AE s H S 8“:1' %ﬁo
SSEERE | FEEE £5¢ L g5 i

E = O g2 T E

Mm o =) § 8 S 8 S g :E) ™ K<l:.)[ a =
a6¢ % a6¢ % a6¢ % a6¢ % a6¢ % a6¢ %
31 7,7 42 104 3 0,7 67 16,6 18 45 106 26,3

38




Bicnuk opronenii, paBMaroiorii ta nporesysanns, 2020, Ne 2: 35-42

Tabnuys 7

IIpHYHHHU YIOBUIBHEHOT'O 3POIIECHHA KiCTKOBHX YIaMKiB, IO BHABJICHI Y XBOPHX

Bussneni npuunHu
Po3ceptioBaHHS . . HenorpumaHHs MiIIIEHHS KiCTKOBUX
 OSCBCPATIOBA HenpasuibHuii criocié Hecsoeuacna CAOTPHMAH Buime KICTKO
KiCTKOBOMO3KOBOT'O L TEXHOJIOTII (bparmeHTiB, o HE
OJIOKYBaHHSA JAUHAMI3A1({ KOHCTPYKLI
KaHAITy OCTEOCUHTESY 6y/10 YCyHEHO
a6c % a6¢ % 26c % a6¢ % 26c %
47 56 4 477 13 15,5 4 47 16 19,1

Jlo hopmyBaHHs XMOHKX Cyr106iB (16 BUnaakis (13%))
HAMYACTIIIE IPU3BOAUB HECTAOUIbHUIT OCTEOCUHTES, PO3-
CBEPVIIOBAHHA KiCTKOBOMO3KOBOIO KAaHA/Iy 3 HECTAOLIb-
HOM0 (hiKcariero yramki — 9 (56,3%) Ta 7 (43,7%) BUMa/IKiB
BiZIIIOBIIHO, IPYOMY B 14 Bumajkax (popMyBanucs rimnep-
Tpodiuni XMOHI CyTIoou.

BizicyTHiCTb 3pOIECHHA KiCTKOBUX Y/IAMKIB y 3BUYANHi
TEPMiHU MU BUABIIN Y 23 XBOpUX (18,7%). Lle MoxHAa 110-
ACHUTU HACTYIIHUMU NPUYNHAMHY:

— PO3CBEP/TIOBAHHA KiCTKOBOMO3KOBOI'O KaHAITy 3 He-
CTAOUIBHOIO (PIKCALEI0 KiCTKOBUX Y/IAMKIB;

— PO3CBEPAIIOBAHHA KiCTKOBOMO3KOBOI'O KaHay 6e3
TOKA3aHb 260 HAZIMIPHE HOTO PO3CBEPIIOBAHHS,

— iHTEpIO3NULIiA MAKUX TKAHUH Y 30Hi [IEPEIOMY;

— 3HAYHA {HTpaonepariiina TPaBMaTU3ALliA KiCTKOBUX
VIAMKIB T4 OTOUYIOUMX M'AKUX TKAHUH (Ta07. 8).

Tabnuusa 8
IIpHYHHH HE3POIEHHA KiCTKOBUX yIaMKiB,
10 BUABJICHi y XBOPHX

BusiBnieHi npuurHyU
[HTpaonepaniiina
Po3cs BaHHSI . TPABMATU3ALiS
 O3CBCP/TIOBA [nTeprosuris TPABMATHSAIILT
KiCTKOBOMO3KOBOT'O ) KiCTKOBHX YJIAMKiB
M'IKHX TKAHUH
KAHATTY T4 OTOYYIOUHX
M'SIKUX TKAHUH
26c % 20c % a6c %
11 48 3 13 9 39

Y 1BOX XBOPUX HE3POIIECHHA KICTKOBUX YIAMKIB IiC/IA
PO3CBEPIIOBAHHA KiCTKOBOMO3KOBOT'O KAHATY MPU3BEIO
J10 AepopMartii Ta JaMAHHA METATOKOHCTPYKILi.

BucHoBku

1. OCHOBHUMHM TEXHOJIOTIYHUMHU IIOMWIKAMU [IPU
BUKOPUCTAHHI {HTpaMeayIApHOro OIOKOBAHOIO OC-
TEOCUHTE3Y IIiJi 4ac JiKyBAHHA Jiadi3apHuUxX mnepe-
JIOMiB KiCTOK KiHI[IBOK € HEBipHE nepejgonepainye
IUIAHYBAHHSA T4 MOPYIIECHHA TEXHOJOTII OIepaTHB-
HOTO BTPYYaHHs, Ki B 21,6% BUMAJKIB TPU3BOJATH
JI0 HECTA0LIPHOCT] KiCTKOBUX Y/IAMKIB Y 30Hi YIIKO-
JUKEHHA KiCTKH, 2 TAKOX BiICYTHICTb MOCJiOBHOCTI

BiIHOBHOI'O T4 peabiMiTAL[iiHOTIO JiKYyBAHHA XBOPUX
- 206,3% BUIAJIKIB.

2. OCHOBHOIO IIPUYMHOIO PENAPATUBHUX YCKIAHEHD
i1 9aC TiKyBaHHA Jia(i3apHUX EPETOMIB KiCTOK OI0KO-
BAHUMU CTPIKHAMU € PO3CBEPA/IIOBAHHA KiCTKOBOMO3KO-
BOTO KAHAJIY, SIKE MAJIO MiCIie Y 56% XBOPHIX 3 YIIOBLIbHE-
HOI0 KOHCOJIIAIEI0 KICTKOBUX YIAMKIB, y 56,3% XBOPUX
i3 xubHuMU Cyro6amu Ta y 48% — i3 HE3POIEHHAM KiCT-
KOBUX Y/IAMKIB.

[TopymeHHs TeXHOJIOT{ OCTEOCUHTESY, 4 CaMe — 3Ha-
YH4 HTPAONEPALifHA TPABMATU3ALliA KICTKOBUX YIAMKIB i
MAKUX TKAHUH T4 HEYCYHEHA M'A30B iHTEPIO3ULIA [IPH-
3BOJIATD /IO HE3POLIEHD KiCTKOBUX YIAMKIB Y 39% Ta 13%,
Bi/ITIOBi/THO.

3. CyBOpe JOTPUMAHHA TAKTUYHUX i TEXHOJOTTYHUX
3aCa iHTPaMEAyIAPHOIO OJOKYIOUOIO OCTEOCHHTE3Y Ta
TOJIIMIIECHHA XiPyprigHol TeXHIKK A03BOIUTH MiHiMi3yBa-
TH YACTOTY BUHUKHEHHA PENAPATUBHUX YCKIA/JHEHD.

4. BizmoBa Biji pO3CBEpA/TIOBAHHS KiCTKOBOMO3KOBOI'O
KaHa1y 6€3 T0Ka3aHb JO3BOMUTH 3MEHIIUTH YaCTOTY BHU-
HUKHEHHA JUCpereHeparii KicrkoBoi TKAHUHU. BUBYEHHA
BIUIUBY PO3CBEP/JIIOBAHHSA KiICTKOBOMO3KOBOI'O KAHAJY Ha
pEapaTUBHy PEreHepariiro KiCTKOBOI TKAHUHHU IIPH iHTPA-
MEZyIAPHOMY OJIOKYIOUOMY OCTEOCHUHTE3i € AKTyaIbHUM
T4 NOTPEOYE MOAAIBIIOTO NOIMTUOIEHOTO AHATIZY.

Kokt iHTepeciB. ABTOpH 3a4BIAIOTH PO BiCYT-
HiCTb KOH(IIIKTY iHTEPECiB il YaC MiAArOTOBKU CTATTI.
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Complications of Intramedullary Blocking Osteosynthesis of Bones

of Limbs and Ways to Prevent Them

Mansyrov A.B., Lytovchenko V.0O., Gariachyi Ye.V.

Kbarkiv National Medical University, Kharkiv

Summary. The main condition for preventing complications of intramedullary blocking os-
teosynthesis of long bones is following the tactical and technical principles of osteosynthesis and
conscious rejection of such surgical techniques and manipulations that can lead to disturbances
of the course of reparative processes of bone tissue. Objective. On the basis of the study and sum-
mary of the identified complications of intramedullary blocking osteosynthesis of diaphyseal frac-
tures of bones of limbs, to determine ways to prevent complications of the reparation. Materials
and Methods. The results of treatment of 403 patients who underwent intramedullary blocking
osteosynihesis of the femur, tibia and bumerus types Al — A3, BI — B3 and C2 by AO/ASIF were
studied and analyzed. Results. Analyzing the technological complications that we have divided,
depending on the consequences they led to, early (up to 2 weeks after surgery), late (2 weeks after
surgery) and reparative, we found that the most common technological mistakes were incorrect
preoperative planning and disruption of technology and surgery, which in 21.6% of cases led to
instability of bone fragmenis in the fracture area, and the absence or disruption of recovery and
rebabilitation of patients, which occurred in 26.3% of cases. Disorders of osteosynthesis technology,
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namely, significant intra-operative traumatization of bone fragmenis and soft tissues, and non-
eliminated soft tissue interposition resulted in inappropriate consolidation of bone fragments in
39% and 13%, respectively. The main cause of reparative complications was bone marrow drilling,
which was performed for 56% of the patients with delayed consolidation of bone fragments, 56.3%
of the patients with false joints, and 48% of the patients with bone fractures. Conclusions. Strict
Jollowing the tactical and technical principles of intramedullary blocking osteosynthesis and rejec-
tion of bone marrow drilling without indications will reduce the incidence of bone dysregeneration.
The study of the effect of bone marrow drilling on reparative bone regeneration in iniramedullary
blocking osteosynibesis is actual and needs further deep analysis.

Key words: intramedullary blocking osteosynthesis; reparative complications; long bones;
bone marrow drilling.

OCI0KHEHHNA HHTPAMETY/UBIPHOTO OJIOKHPYIOLIETO
OCTEOCHHTE3a KOCTEH KOHEYHOCTEH U ITYTH MX NPEAYIPEKICHHA

Mancoipos A.b., Tumosuerko B.A., lapauuii E.B.

XapvKoBCKuULl HAUUOHANbHbIL MEOUUUHCKULL YHusepcumem, 2. XapvKos

Pesrome. OcroBHbM YCROBUEM NPEOYNDENCOCHIS OCTONCHEHITE UHIMPAMEOYITADHO20 OOKU-
Dyrouge2o ocmeocurmesa ONUHHbIX KOcmerl A&IAemcs COON00eHIue MAKmMUMeckux 1 mexHuue-
CKUX OCHO8 OCIMeOCUHIMe3d U COHAMEIbHbILL OMIKA3 0N MAKOU XUDYD2UHeCKOT MeXHUKU U Md-
HURYAUUL, KOMOPbIe CROCOOHbL NPUBECINU K HADYUEHUAM TEeHeHIs DenapamusHsix npoyec-
co8 Kocmmoti mxany. Lleaw. Ha ocnoéanuu u3yuenus i 0000ueHUs olAGIHHbIX OCIONCHEeHUL
UHMPAMEOYIAPHO20 ONIOKUPYIOU4€20 OCIMEOCUHIMe3a OUAPUIAPHBIX NEPENOMOE KOCell KO-
HeYHOCMell onpeoeuns 1ymu npeoynpercoenus penapamuerblx ocroxcHerull. Mamepuanst
U Memoowl. Bui u3yMersl U NPOaHANUSUPOBAHDbL Pe3ybmanbl ieuerus 403 001bHbiX, KOmo-
Do Obl BBIMONHEH UHMPAMEOYNAPHbILL OIOKUPYIOUULL Ocmeocunmes 6e0perHol, ooablue-
bepuoeoti u naeueeoti kocmeti munos Al — A3, B1 — B3 u C2 no AO/ASIF. Pegynvmamut. /[1s
1PO6EOCHUS AHAMU3A OCTIONCHEHUS IMEXHONIOUMECKO20 XaPaKmepa Oblik Pa3oenersl 6 3asuUci-
MOCIILL O NOCIOCMBULL, K KOMODbIM OHU NPUBOOUMY, HA Partue (00 2-X HeOeb ¢ MOMeHmMa
onepavuu), no3omue (o 2-1i neoenu nocae onepavui) u penapamusnsie. B pesysmame Hami
ObLIO BIABNICHO, MO HAUOONCE PACIPOCIPAHEHHbIMY MEXHOIOUMECKUMU OUUOKAMY Db
Hegeproe npeoonepayuorHoe NAGHUPosaNUe, Hapyuerue MexHOA02UL U X00a ONepamueHo20
ameluamenscmed, Komopsle 8 21,6% cayuaes npusei k HeCmaousHOCML KOCIHbLX OMIOMKO8
8 30He nepenoma, Omcymemeue Uil HapyueHue nocieoo8amenbHOCIL 60CCMAHOBUMENbHO20 U
DeadUnUMAyUOHHOZ0 JeueHs OOTIbHbIX, Komopsle umenu mecmo 6 26,3% ciyuaes. Hapyuerue
MeXHON02UY OCIMEOCUHIME3A, G UMEHHO — SHAMUMENbHAR UHMPAONEDAUUOHHAS MPABMATUSA-
YU KOCHIHBIX OMAOMIKO8 U MAKUX MKAHELL U HeYCMPAHCHHAS UHMEPNOSUUUS MAZKUX MKaHell
npueenu K Hecpaueruro Kocmmoix omaomkos 6 39 u 13% coomeemcmeero. OCHOBHOU Npu-
YUHOUL PenapamueHblx 0CI0NCHEeHULL ObII0 PACCEePUBAIE KOCIHOMO3208020 KAHANA, BbINOJ-
HernHoe 50% nayuenmos ¢ 3ameneHHOL KOHCOMUOALUeL KOCIHbIX 0maoMKos, 50,3% navuen-
MO8 C JIONCHBIMU CYCMABAMU U 48% — C HeChaweruem Kocmmbix omiomkos. Buieoovt. Cmpozoe
COOMOOCHUe MAKMUYECKUX U MEXHONOZUMECKUX OCHO8 UHMPAMECOYIIAPHOZ0 ONOKUPYIOU4e20
OCMeocunme3sa U OmKa3 om PAacceeprusaniis KoCmHOM03206020 KaHald 063 NoKa3aHuil no-
360U YMEHBUUNb HACTIOMY 603HUKHOBEHU OUCDe2eHepauyuL KoCmHoL miarnu. Hsyuerue
GIUAHUA PACCECPIUBANUL KOCNHOMO3208020 KAHANA HA PENapamueHyio pezenepayuro Kocm-
HOUL MKAHU NPU UHIMPAMEOVIIAPHOM ONOKUPYIOUEM OCIEOCUHIME3E AGTACTNCA AKIMYANHOIM U
mpedyem 0ansHeLiuLezo yY2nyonenHoz0 aHam3A.

Kmoueevie cnoea: unmpamedyaiaphuiii OIOKUPYIOusUi 0Cmeocurmes; penapamusroie
OCTIONCHEHUA; ONUNHBIC KOCIU; PACCEEPAUBATILE KOCIHOMO3208020 KAHANA.
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MPT-niarHOCTHKA TPABM Ta 3aXBOPIOBAHb
HAJIIT’'ATKOBO-TOMUIKOBOI'O CYIJI00A T4 CTOMH
(Ornap nireparypu)

Paovenxo KA., Iaiixo O.I
AV Tucmumym mpasmamonozii ma opmonedii HAMH Yipainu”, m. Kuig

Pe3tome. 3axs0pro6anmsa ma mpagmu HAON AMKoB0-20MIK0B020 CY2100a Ma CIMONU Cmd-
HOBIAMB O-12% 80 3G2aNbHOR0 YUCIA MPABM. A 3AXBOPIOBAHL ODP2AHIB PYX0BO20 ANAPAIM).
Cmamms npucesyuena OCHOBHUM OlaHOCIIUMHUM MONUBOCIIAM MAZHIMHO-DE3OHANCHOT
momozpagii (MPT), 6usnauernio nokaans 018 nposeoents 00CmeNceHHs ma npomokonie
Q0CHIONCeHHA HAON AMKOBO-20MINIK0B020 CY221004 Ma cmoni. Ha 0cHO6i ananisy oanux aime-
pamypu eusnawero 8ucoxy diaznocmuuny ecpexmuericms MPT y susenerni namonozii xicm-
KOBUX Ma M AKOMKAHUHHUX CIPYKMYP 0aHO020 CCZMEHING HUNCHBOT KIHUIBKU.

Kmouoei cnoea: 02n140; MPT; Haon amko60-20MiK0O8ULL CY22106 ma cmona; 36’ A3Kka; Xpaui
CYXONCUNOK; IMNIHONCMEHIN-CUHODOM; OCIMEOHEKPO3; WYMAUBICING; CIMPEc-Nepenom; Kicmxd;

Mpasmamono2is; 0iazHoCmuxKa.

[Ipo6eMa MOMIKO/LKEHD T4 3aXBOPIOBAHb HAJIIT ATKOBO-
TOMIIKOBOTO CYIVIO02 T4 CTONM € HAA3BUYANHO AKTyaslb-
HOIO Y MEIWYHIN Ta COLHaIbHIA cpepax fAK depes JOCHUTH
BUCOKY YaCTOTY IATOJIOL, TaK i yepe3 BIpary Ipare3aar-
HOCTI T4 {HBIAN3ALI{I0 XBOPUX. 3AXBOPIOBAHHA Td TPABMU
HA/IITATKOBO-TOMIIKOBOIO  CYI7I064 T4 CTONM CTAHOBJATH
0-129% BiJ1 3araIbHOTO YMCIIA TPABM T4 3AXBOPIOBAHb OPIaHiB
onopu Ta pyxy, 10 30% ypaKeHb CYrIo0iB HIDKHIX KiHIBOK
12 10 40-60% Uncta BCiX ypaKeHb HIKHIX KiHIFBOK [1, 37].

Jlna Bigyamisawii CTPYKTyp HajIrATKOBO-ITOMIIKOBOI'O
CyI706a Ta CTONM BUKOPUCTOBYIOTH Pi3HI METOAM [ia-
THOCTUKY, TaKi K PEHTTEHOrpadis, yIBTPA3BYKOBE J0-
cripkenns (V3[1), My/IbIUCIIpanibHa KOMITIOTEPHA TO-
morpagia (MCKT), MarHiTHO-pe30HaHCHA TOMOTPadis
(MPT). IlepBMHHAM METOJOM JAiarHOCTUKH, OGE3yMOBHO,
HA CbOTOJHI € peHTreHOrpadis. Ane 3 MOABOI0 BUCOKOIH-
(opmaruBHUX TexHomOrN MPT nocina nposigxe Micte y
JiarHOCTUIi TOMIKO/DKEHD Ta 3aXBOPIOBAHbL ONOPHO-PY-
XOBOT'0 a1apary, y Tomy uncii i cronu. Coorogni MPT - ne
€AMHUIT METO/ JIarHOCTUKY, KU HE YUHUTD IPOMEHEBO-
I'O HABAHTAKEHHS HA MALIIEHTIB T4 JIO3BOJIAE OLIIHUTU CTaH
AK KICTKOBUX, TaK i M'AKOTKAHUHHUX CTPYKTYP 34 JIOIIO-
MOI'0I0 GAraTOIVIOMUHHUX JOC//PKEHD.

Criektp nokazas g nposesieHHa MPT HajmaTKoBO-
TOMIJIKOBOTO CYI7I004 T4 CTOIM [JOCTATHBO MIUPOKHUIL:
TPABMATHYHI YIIKO[UKEHHA, XPOHIYHUI GObOBUI CHH-
JIpOM, 3alaIbHi TA JETCHEPATUBHI 3MiHH, OO'€MHi YTBO-
PEHHA Ta iHIIE.

Mera JOCTII:KEHHA - ONTUMI3AI[A JiarHOCTHUKH
VIIKO/PKEHb T4 3aXBOPIOBAHb HAIATKOBO-TOMIJIKOBOTO
Cyr1o6a Ta CTONM HA OCHOBi AHAJI3Y T4 CHCTEMATU3ALi]
JiarHOCTUYHUX MOXJIMBOCTEN, IIPOTOKOJIB JOCIKEHHA
MPT, ceMiOTMKM HOPMU T4 TTATOJIOT].

MPT Ha/iIT AITKOBO-TOMIJIKOBOT'O CYITI004 M€ CBOi OCO-
OIMBOCTI BHACII/IOK CKJIA{HOI aHATOMIYHO] OYZI0BY T Ha-
ABHOCTI BEJIMKO] KiJIbKOCT{ APIOHNX CTPYKTYP Ta IOTPeOye
BUKOPHCTAHHA BUCOKONOIBHUX TOMOIPA(IB OTYKHICTIO
1,5-3 T i3 3aCTOCYBAHHAM Pi3HUX IPOTOKOIIB T4 PEKUMIB.

BUKOPUCTAHHA BHCOKONOMBHUX MOTYXHHAX TOMO-
rpagiB ja€ MOMIIMBICTD JCTATI3yBATU APiOHI aHATOMiYHi
CTPYKTYPH BKA3aHOI JUIAHKY, IO BKPAU BAKKO BUKOHATU
32 JJOIIOMOTOI0 anapartis i3 noryxHictio 0,5 T (puc. 1).

Tl IOCHKEHHS. HA/ITAITKOBO-TOMIIKOBOTO CYITIO04 T4
CTOIIM BUKOPUCTOBYIOTb /IBA BM KOTYIIOK (TIOBEPXHEBI
T4 TBEPAOTUIBbHI), CEPEl AKUX YaCTillle — BAPiaHT Crieriai-
30BAaHOI JKOPCTKO! TBEPAOTUIBHOI KOTYIIKU. Y IIONOKCHHI
TAL[EHTA HA CIIMHI CTOMA (DIKCYeThCA i KyroM 20 rpajycis
3TWHAHH, 0 JI03BOJIE 3MEHIINTH IMTHAMIYH] APTE(DAKTH T4
TIOKPAIIUTY Bi3yaJli3aliilo I'ATKOBO-MAJIOTOMIIKOBOL 3B 3KH.
[Ipo TaKy yKIaaKy CTONM CJIiJL aMATATH TPY HATIPAB/ICHH]
Ha MPT XBOpUX i3 HAABHICTIO [IEPEJIOMIB, KOHTPAKTYP T4 BU-
PLKEHOTO OOBOBOIO CUHIPOMY.

Crangapraa Metonyka MPT BKIIOUa€ CKaHyBAHHA Y TPhOX
OCHOBHUX IPOEKLiAX: aKCiAIbHil, KOPOHAPHIM, CAriTaIbHIN.
ToBrmna 3pisy MOXe BAPIIOBATH Bt 1 10 5 MM, 3 iHTEPBAIOM
0,5 10 1 MM 3a1€KHO Bijf 0OMACTi JOCTIKEHHSL. SIK NPABIIIO,
BUKOPHUCTOBYIOTH TOBIIMHY 3pi3y Biff 1 10 3 MM, 3 iHTEpPBAJIOM
0,5 Mm. Ji1s1 IOCTTKEHHS HAIT ITKOBO-TOMIJIKOBOTO CYIVI062
T4 CTOIM BUKOPUCTOBYIOTH iMITy/IbCHI OCi0BHOCTI T1 FSE,
T2 FSE, PD FSE, Ta NOCIIOBHOCTI 3 IPUTHIYEHHA CUTHATY
Bizt sxupy FS PD FSE. [l OKpaIeH A Bi3yalisartii 'aTKOBO-
MAJIOTOMUIKOBOI 3B'13KU BUKOPHUCTOBYETHCA KOCO-KOPOHAP-
Ha npoekuia y pexumi PD FSE ta T1 FSE 6e3 sxuponpurHi-
YEHH, 1110 BIPOBAPKEHA i B HAIIIOMY Bi/{UICHHI.

ImMnyapcHa nOCHOBHICTG T1 Haragye 3BUYaiHUN
PEHTIEHIBCbKAN 3HIMOK Ta 100p€ MiAXOAUTD JUIS JIIATHOC-
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Puc. 1. MP-306paKeHHs HAIT ATKOBO-TOMIIKOBOTO CYITI002: JIIBOPYY AOC/IPKEHHA BUKOHAHO
HA HU3bKOIIOJILHOMY anapaTi noTyxHiCTIo 0,5 T, mpaBopyd — HA BUCOKOIOIBHOMY alapati MOTykHiCTIO 1,5 T

THKHU KiCTKOBOT IaTonorii. ¥ pesxumi T1 KiCTKH T2 Kuposa
TKAHUHA Bi3yali3ylOTbCA AK TilEPIHTEHCHUBHI CTPYKTYpH
(6immt Komip), 4 CYXOKWIKA T4 PiIMHA K TiIOiHTEHCHUB-
Hi (YOpHUY KOMIp), XpAUi TA M'A3M MAIOTh IIPOMDKHY
{HTEHCUBHICTb (Cipuil Komip). i NPUrHiYeHHA CUTHAITY
B/l JKUPY, KPAIIOTO AU(EPEHILIOBAHHA M IKUX TKAHIH, Bi-
3yaii3ariil piiuHY, 3aaIbHUX 3MiH Td HOBOYTBOPEHD BH-
KOPHUCTOBYIOTH CIEL{iaJIbHY iMITy/IbCHY IOC/IIOBHICTD i3
xuponpurtiyeHsam — FS PD FSE. V naniit nociigoBHOCTI
BCi M'IKOTKAHMHHI €IEMEHTH Ta KiCTKU Bi3yasi3yloTbCA AK
T{IIOIHTEHCUBHI CTPYKTYPH T4 TUILKU PiIMHHI KOMIIOHEH-
TH — 4K IIIEPIHTCHCUBHIIT CUTHAIL

OCHOBHUMM TOKA3aHHAMU JO IHposefcHHa MPT
HA/IITATKOBO-TOMIJIKOBOTO CYI7I002 T4 CTOIM € XOHJIPO
Ta OCTCOXOHJPAJIbHI TIOMKO/PKEHHS, BUIbHI BHYTPILIHBO-

CYI7I000Bi Tisd, ATOJIOrA KICTKOBOI'O MO3KY (3261l KiCT-
KH, HAOPAK KiCTKOBOI'O MO3KY, CTPEC-IIEPEIOM ), 3AIA/IbH]
peaKii CMHOBiAIbHOI OOONIOHKN (CHHOBIT, TEHOCHHOBIT,
Oypcut Ta iHIIE), 3ANAIbHI 3MiHM Ta IOMKOLKEHHA CY-
XOXKWIKIB Ta 3BA30K (PO3PUB, TCHJIHIT, TEHAIHOIATIA),
iH(EKLT Ta MyXJIMHU KiCTOK, CYITIO0iB Td M IKMX TKAHUH,
ABACKY/IPHUI HEKPO3, BPOJUKEHA IIATONIONIS KiCTOK (f10-
JATKOBI KICTKM, TAP3aJIbHi KOAILiT), I1I0MOBHUI (DACLIIT,
(bacuianbHi pO3PUBH, TATONIOTIA TAPAHHOIO CUHYCA.

ITOMKOI:KE€HHA 3B’ 130K

Hayt6inpin yacTyM OO’€KTOM JJOCIPKEHHST JaHOI 00-
JACTI € 3B93KA HAITATKOBO-TOMIJIKOBOTO Cyrnoda. Y
HOpMi 3B'43K1 HA MP-TOMOIpaMax BUIVIAAIOTH AK TOHKI,
JIHiAHI, MIOIHTEHCUBHI TOKI 3 OFHOPIHUM CUTHAJIOM B
yCiX pexnMax (puc. 2).

Puc. 2. MP-ToMOrpama HajjIr aTKOBO-TOMIIKOBOT'O CYI710062 B HOPMi, 3B’A3KU IIPE/ICTABIEH]
Y BUIJISAL JIHIAHKX TIOIHTEHCUBHUX CTPYKTYP B YCIX PeKUMaX (IIO3HAYEHO CTPIIKAMM)
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Puc. 3. Ha MP-roMorpami B akcianbHiil IpOeKii
y pexuMi FS PD FSE BM3HA42€ThCA 3HAYHUIT HAOPAK
MAKUX TKAaHUH I10 30BHIIlIIHil TOBEPXHi
HA/IITATKOBO-TOMIJIKOBOTO CYI71064, TIOBHUI PO3PUB
[EPEAHBOI TAPAHHO-MAIOTOMIIKOBOI 3B’A3KH
Ta NAPLHATBHUN PO3PUB 32JHBOL
TAPAHHO-MAIOTOMIIKOBOT 3B’A3KH.

3 anamuesy: 4., 25 pokis, rocrpa iHpepciitna
TPaBMa HA/[ITATKOBO-TOMUIKOBOI'O CYI71004

3a JaHUMH JiTepaTypy, Outbin HEK Y 90% BUIT/KIB 110-
IIKO/KYETHCA JIATEPAIbHUI KOMIUIEKC, § AKOMY 4acTilie
CIOCTEPIrAIOTbCA  PO3PUBU  IEPEAHBOI TAPAHHO-MANIO-
TOMiNIKOBOI 3B'43KH [11]. BUKOPUCTOBYBAHHA iMITYIBCHOT
HOC/I{IOBHOCT 3 KUPOIPUTHIYEHHAM JJO3BOJIAE TOUHIIIE
BU3HAYUTU CTYIiHb TKKOCTI MOIMKOIKEHHA 3B'430K 32
Kracugikaniero V. Khan (pazionoriuna xiacudikaris):
1-i1 cryninb (grade 1) — MIKpOTpaBMaTH3aLiig 460 PO3TAT-
HEHH#, 2-1 CTyIiHb (grade 2) — 4aCcTKOBMI PO3pUB, 3-1
crTyninb (grade 3) — NOBHWIT po3puB [2]. 3a JaHUMM JiiTe-
patypy, uyrausictb MPT y iiarHOCTHIII TOCTPUX MOMIKO-
JPKEHD 3B'I30K CKIafiae 94-96%, Jist XPOHIYHUX PO3PHUBIB
82-90% [3]. MP-KpuTepiaMu roCTPOro IOMKOIKEHHS €
3MiHW iHTEHCUBHOCTI CUTHANTY O€3110CEPEHBO Bil 3B’I3KU
T4 HABKOJIO PO3TAMIOBAHMX CTPYKTYP: YPUBYACTICTD BOJIO-
KOH 3B'3KH, HAOPAK HABKOJIMIIHIX MKUX TKAHUH, Tpabe-
KY/IAPHUI HAOPAK IPUIETINX BiIUIB KICTOK (pUC. 3, 4).

XpOHiuHi YIIKO/PKEHHA IPOAB/IAIOTHCA TTOTOBICHHAM
260 CTOHLICHHAM, HEPIBHICTIO KOHTYPiB 3B'43KH, BiICYT-
HICTIO HAOPAKY HABKOJNMIIHIX M'AKAX TKAHWH T4 IPHIIE-
IJIUX KiCTKOBUX CTPYKTYD (pHC. 5).

ITaTos0TiA CyXOXKHWIKiB

Ha MP-romorpamax CyXOXKWIKA B YCIX PEKUMAX Y
HOPMi Bi3yasIi3yloTbCs, AK i 3B'43KH, V BUIVIAJ] JIHIAHMX,
TIOIHTEHCUBHUX CTPYKTYP. [HOZi 3yCTPi4aioThCs AUIAHKA
HEOZHOPiHOrO MP-curHaiy, 1o noB3aHO 3 KUPOBUMU
BKJIIOUCHHAMHY, AKi HE TIOBUHHI PO3LIHIOBATUCA PAiOIO-
T'OM 200 KIHIITMCTOM SK maTonoria. Y3/I Bonojie zocTaT-

Puc. 4. Ha MP-romorpami y KOpOHapHiil IPOEKLIii
y pexuMi FS PD FSE BigyasidyeTbcs TpadeKynapHui
HAOPAK y MiCLli KPIIUIEHHA 33/{HbOT
BEJIMKOT'OMITIKOBO-TAPAHHOI YACTUHU JEIBTONO/IIOHOT
3B'A3KH, YACTKOBA YPUBYACTICTD 1i BOJIOKOH,
HAOPAK HABKOJIUIIHIX M'AKNX TKAHUH.

3 anamHesy: 4., 19 pokis, roctpa esepciiiia TpaBma

y pexumi T1 FSE nepess TapaHHO-MalTOrOMIIKOBA
3B’3Ka Bi3ya/li3yeTbCs 3 HEOAHOPiAHNM MP-curaanom,
KOHTYPH 3B’43K{ HEPiBHi, HABKOJIMIIHA KUPOBA
KJIITKOBUHA 3 O3HAKaMU (DiOPO3HUX 3MiH.

3 anamuesy: K, 28 pOKiB, CIOPTCMEHKA,
3acrapina iHBepciHa TpaBMa CTONU

HbO BHCOKOIO JIiATHOCTUYHOIO €(DEKTUBHICTIO NIPYU Pi3Hil
naronorii cyxoxuikis. Tomy MPT OIIBHO BUKOHYBATH
IpY CYMHIiBHIN KIiHIYHIM T4 COHOrpa(ivyHiil KapTuHi,
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TAKOX [IPY 3CTAPUIMX TTOMKOPKEHHAX AXIIOBOIO CYXO0-
JKIJTKA 31 30€PEKEHHSM MiTICHOCT] maparenona. Ha puc. 6
HABE/ICHO NPUKIIAJ] PO3PUBY II'ATKOBOI'O CYXOXKMUIKA.

Puc. 6. Ha MP-toMorpami B cariTanbHiii mpoexiyii
y pesxumi FS PD FSE BidyastisyeTsca IOBHUIT pO3pUB
ITITKOBOT'O CYXOKWIKA 3 (POPMYBAHHAM JIiaCTA3y
MDK (pparMeHTamu, 3HAYHUI HAOPAK [IPUJICTTINX
BifJI/IiB M'AKNX TKaHUH. 3 aHaMHe3y: K., 35 pOKiB,
TOCTPA TPABMA HAZII'ATKOBO-TOMIKOBOI'O CYI71064

MPT Mae BUCOKy iH(OPMATHUBHICTb UL JialHOCTHKU
TATONOT{T KICTKOBOI TKAHMHK, MKOTKAHMHHUX CTPYK-
Typ, HAABHOCTi IATOJIOTYHOIO CKYIYCHHS PiIMHU, TOMY
IIUPOKO BUKOPUCTOBYETHCH YIS AiArHOCTHKK CHHIPOMY
Xarynya, IKAi XapakTepU3yeThCs YPOKCHHAM AXiLIOBO-
IO CYXOXKH/IKA 3 CYIYTHIMU PEAKTBHUMU 3MiHAMU B TIPH-
JIETTIAX M'AKUX TKAHUHAX T ITATKOBIM KiCTL (puc. 7).

» -

Puc. 7. Ha MP-romorpawmi y pexxumi FS PD FSE BusHaya-
€TbCS HAOPAK ropba IATKOBOT KiCTKM y MiCIIi KPiIUIEHHA
ITITKOBOT'O CYXOKWJIKA, TIPEAXITAPHUI OYPCHT, HEO-
JHOpiHE HifBuIeHHs MP-curuany Bij OTOBIIEHOIO
I’ATKOBOI'O CYXOXKW/IKA B JUCTAJIBHOMY Bijifiili. 3 aHAMHe-
3y: JK,, 5 pOKiB, XpOHIYHWI1 6ib Y 33/JHBOMY BifIi/Ii CTOIIN

46

[TOMKOUKEHHA CYXOKWIKIB, K i 3BA30K, KIACU(IKY-
IOTBCA 32 TPHOMA CTyIEHAM: 1-i1 cryninb (grade 1) xapax-
TEPUBYETHCA JIETKUM MOMIKO/PKCHHAM CYXOKHU/IKA — MCH-
1€ HiXK 5%, 2-11 CTYIiHb (grade 2) — 4aCTKOBE MOIKO/KEH-
HA BOJIOKOH CYXOXWIKA, 3-i1 CTyHiHb (grade 3) — NOBHUI
PO3pHB CyXOKUIKa (puc. 8) [4].

Puc. 8. Ha MP-romorpami B aKCiaJIbHii IPOEKLLii
y pesxumi FS PD FSE BidyastisyeTbcs OTOBIIECHHA
CYXOKHU/IKA KOPOTKOT'O MAJIOTOMIUIKOBOT'O M'A3d
3 YACTKOBUM [IEPEPUBAHHAM XOJy OO BOJIOKOH
T4 O3HAKAMU HAOPAKY HABKOJIMIIHIX M AKUX TKAHUH.
3 anamuesy: 4, 32 poxy, GyroomicT,
rOCTpa CymHiHaLiiHa TpaBMa

IMIiHIKMEHT-CHHAPOM

XpOHi{UHMII 6iNb Y HAA ATKOBO-TOMIJIKOBOMY CYIJIO-
61 MOKe OYyTH HACTIKOM iMIiH/KMEHT-CUHApOMY. I1in
UM CHUH/[POMOM PO3YMiIOTb IIATOJNOITYHUI CTaAH, AKUIT
XAPAKTEPUSYETHCA 3/1ABJICHHAM M'AKUX TKAHUH MIK CY-
MDKHUMH KiCTKOBMMH CTPYKTypamu. XpOHiYHa HECTa-
OUIBHICTD Y CYIVI00i POBOKYE I'€TEPOTOIIUHE PO3POC-
TAHHA CUHOBIIBHUX TKAHUH, (PiOPO3YBAHHA KiCTKOBUX
KAHAJIiB, NOABY KPAMOBUX OCTEOMITiB 11O CYII060BUM
IIOBEPXHAM, fAKi i € OCHOBHOIO NPUYMHOI0 BUHUKHEH-
He w1iei maronoril. Cnenudivnicts MPT y piarnocTuii
IMIIH/UKMEHT-CUHAPOMY, 32 JAHUMHU JIHTEPATYPH, CTa-
HOBUTDL 39-100%, uyrausicts — 50-100% [5]. 3anexHo
Bil JIOKaJIi3aLil pO3Pi3HAIOTb HACTYIHI BUAW iMIIiH-
JUKMEHTY: IEPEAHIN Ta 3a/jHii, IepeAHbO-IATEPAIbHUI,
HepeAHbO-MEiaIbHUN Ta 3aIHbO-MEJiIbHU, 4 TAKOX
CUH/JIPOM TaP3aJIbHOTO cuHyca (puc. 9, 10).

OcreoxoHpaJIbHe MOMKOAKEHHA

OCTEOXOH/IpATbHE MOMKOUKEHHS € HACTIIKOM T10-
OJIMHOKUX 200 MHOKUHHUX TPABMATUYHUX TTOMKO/LKEHD.
MPT HajIrATKOBO-TOMIIKOBOTO CYITI002 € METOJOM BHU-
00py KOMILIEKCHO] Bidyasisalii CTaHy Xpsma Ta CyOXOH-
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Puc. 9. Ha MP-romorpami y caritaibHiit mpoeKl
y pexumi FS PD FSE Bigyaunisytorscs (i6po3ni 3miHn
B 34{HbOMY BiJl/Ii/li HAZIIATKOBO-TOMIIKOBOT'O CyIJ1004
Ha (poHi 3HAUHOI KiIBbKOCTI piguHy, rinepTpodoBana
oS trigonum, MP-CUTHAI BiJj CYMDKHUX BiIZIUIiB
0§ trigonum T 33AHbOTO BifYIiTy TAPAHHOT KiCTKU
HEOJHOPIHNN 32 PAXYHOK OCEPE/IKIB.
3 anamuesy: K., 29 pokiB, 6aepuHa, 3i CKAPraMu
Ha 6i7b HA BUCOTI MiJJONMIOBHOTO 3TMHAHHS CTOIIN

APAIbHOI KICTKOBOI TKAHUHH, aJI€ 1A OLHKM PO3MipiB Ta
OLIBII TOYHOT JIOKAMT{3ALI{ TIOMKO/PKEHHS PEKOMEH/IOBAHO
suxopucrosysat MCKT [8]. 3a ganumu sitepatypu, dyr-
muBicTe MPT y fliarHOCTHI OCTEOXOHAPAILHUX ITIOIMKO-
JUKEHD Y PAHHIN 11epioft CTaHOBUTD 89%, 4 clelUdIUHICTb
100% [5]. Haitbinplr 9acTo OCTEOXOHAPAIBHE IOLIKO-
JDKEHHS BUABJIAIOTH Y OJIOI TAPAHHOI KiCTKH (puc. 11).

Ocreonekpos

MPT € “30m0TUM CTaHAAPTOM” [iaTHOCTUKU OCTEOHE-
KPO3y Ha PAHHIX CTajigX. 30HU HEOAHOPIAHOI iHTEHCHB-
HOCTi MP-curHany Bify KiCTKOBOTO MO3KY Ha IIOYdTKOBUX
CTA/IiIX € O3HAKAMM HEKPOTHUYHMX 3MiH, AKi, AK IPaBU-
JI0, e HE Bi3yalisyloTbca npu peHtreHorpadii ta KT.
[Tpuknag MPT-KapTUHU aBACKYIAPHOIO HEKPO3Y YOBHO-
NOAIGHOT KiCTKU NPE/ICTABIEHUI HA pUC. 12.

Crpecosi nepeaomMu

CrpecoBi epes1oMu Yacrile JIOKaNi3yroTbes y Aiadi-
3i 2-i IIECHOBOI TA I'ATKOBOI KiCTOK, pijlIe — y 4OBHO-
NOAiOHIN Ta TapaHHiN KicTkax. MPT Mae BUCOKy uyT/n-
BiCTb Ta crenudivnicrs (97-98%) y giarnocruii crpe-
COBUX IIEPENOMIB HA paHHiN cTafil [39]. Lle nos’a3aHo 3
THUM, IO Y PEKUMAX 3 KUPOIPUTHIYEHHAM 0OpE Bisy-
AJi3YI0TbCA 30HU HAOPAKY, AKi HE BUJHO HA 3BUYANHUX
penTrenorpamax (puc. 13).

Puc. 10. Ha MP-romorpami y carita/abHil poeKiit
y pexxumi FS PD FSE BU3HAYa€ThCA NOEAHAHHA 32/JHHOTO
IMITIH/UKMEHT-CUH/APOMY T CUHAPOMY TaP3d/IbHOTO
CUHYCA. BigyaniayeTsed rineprpodid Ta moMipHuil HAOPAK
0S trigonum, IaToJIOTYHe CKYIYEHHA PIIUHY Y 33 IHbOMY
Bi/ILTi MOPOKHMHY HAAI'ITKOBO-TOMUIKOBOI'O CYIVIO04,
Jpi6Ha KiCTa B IIPOEKL{ TAP3AIbHOTO CUHYCA
Y TOBIL[i TAPAHHO-IIATKOBOI 3B'A3KU. 3 aHAMHESY:
Y., 21 piK, CHOPTCMEH, 6araTOpa3oBi TPABMU CTOIIH

Puc. 11. Ha MP-romorpami y KOpOHapHiil IpOEKLIii
y pexumi T1 FSE y MezianbHOMY Bifii 610Ky TapaHHO!
KiCTKU Bi3yasi3yeTbCs AUIAHKA 3MIHEHOI KiCTKOBOT
CTPYKTYPH 3 TIEPEIOMOM TIPUIEIVIUX BijIiliB
CyIII060B0OTO Xpsimia. 3 anamHe3y: K., 16 PoKiB,
OUIb Y HAAIT ATKOBO-TOMUIKOBOMY CYITIOO], IEPEBAKHO
TP HABAHTAKCHHI, CYMiHAIITHA TPABMA 6 MICSIIIB TOMY




Bicnuk opromnesii, paBmaTosorii Ta mporesysanns, 2020, Ne 2: 43-52

a)

6)

Puc. 12. Ha MP-tomorpamax y caritanbhitt mpoextii, pexum FS PD FSE (a), akcianphiit npoexuyi, pexxum T1 FSE (6),

BU3HAYAIOTHCA HACTYIHI 3MiHU: MP-CUIHA Bl YOBHOIOAIOHOT KiCTKM HEOAHOPIAHO MigBuieHni1 y pexnmi FS PD FSE,

sHroKeHui y pexumi T1 FSE, BucOTa KiCTKU  36€peKeHa, HABKOIMIIHI MK TKAHMHY 3 O3HAKAMU IIOMIPHOT'O HAOPAKY.
3 anamHe3y: K., 45 poKiB, 6UIb T4 IPUIYXJICTD ¥ CEPEAHBOMY BifJIiJli CTOIIN HETPABMATUYHOI'O TEHESY

AHOMAaii pO3BUTKY

Oco6MBy IpyIy 3dXBOPIOBAHD CKIA/IAI0Th BPOJIKE-
Hi aHOMAJIIl Y BUTJIAL JOJATKOBUX KiCTOK Ta Tap3a/ib-
HUX 3POIEHD, IKi MOXYTb BUKIUKATH Oi1b, 0OMEXEHHA
pyxy Ta gedopmaniio cronu (puc. 14-15). TapsanbHa
KOQJILiA — BPOJPKEHA ATONOTA, IPU AKii HasgBHE aHO-

MaJIbHE 3'¢/THAHHA (KiCTKOBE, XpAMOBE 400 (PiOPO3HE)
JBOX 460 6Oinbmie KicTok nepepmiecau. MCKT e mero-
JIOM BUOOPY /ISl AialHOCTUKU KOaminii, d gudepen-
[HIOBAHHA BUAY TAP3aJIbHUX KOAILIM TA BTOPUHHUX
3AIANbHUX 3MiH y cyrno6i [40]. [Tpuknax xoaninii Ha-
BejIcHUH Ha puc. 15.

a)
Puc. 13. a) Ha penrrenorpami: 6e3 03Hak marosorii; 6) Ha MP-romMorpami y kKopoHapHii npoekuii y pexumi FS PD FSE
Bi3yaJIi3yeThCa HEOAHOPIHE MiABUIEHHA MP-curHany Bify 2-i IIECHOBOI KiCTKH, BUPKEHA 30HA HAOPAKY
HABKOJIMIIHIX M'AKUX TKAHUH IIPU 9iTKO 36€PEKEHOMY KOPTUKAIBHOMY IIAPi.
3 aHamHesy: K, 53 poky, 611b Ta HAOPAK [0 NEPEAHIN MOBEPXHI CTOIH, IEPEBAKHO NPU (DISUUHOMY HABAHTAKEHHI

6)

48
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n > -
e B

Puc. 14. Ha MP-Tomorpami B akcianbhivt npoexui y pexxumi T1 FSE BidyamisyroTscs:
IO 30BHIIIHIN MOBEPXHi YOBHOMO/OHOT KICTKM IOJATKOBA KiCTKA — 0§ naviculare,
KICTKOBO-XPSIIIOBHIA THTI 3'€/THAHHS 3 YOBHOIOIOHOIO KicTKOM0. 3 aHamue3y: /K., 60 pOKiB, XpoHiuHwMIt 6ib
T10 30BHIIIIH{ TOBEPXHI HA/ITATKOBO-TOMUIKOBOT'O CYITI004, IEPEBAKHO IIPU XOBO1

N

Puc. 15. Ha MP-roMOrpamax B akCiaJIbHill Ta CariTanbHil npoekuiax y pexumi T1 FSE Bisyanisylorses:
CYMDKHI CyI7II000Bi IIOBEPXHI YOBHONOAIOHOI T KyOONOAiOHOT KiCTOK — HEpiBHi, “323y0peHi”,
CKJIEPO30BAHi, CYIII000BA IUIMHA MK BKA3AHUMU KiCTKAMU M4€ HEPIBHOMIPHY IIUPUHY.

3 anamuesy: 4., 29 pokiB, XpOHiYHNI G0ILOBHIT CUHAPOM Ta OOMEXKEHHS PYXiB Y CTOII

BucHoBku

1. Merox MPT Mae psp niepesar nepeyy iHImmMu METof1a-
MU JIiATHOCTHKY, TAKUMU AK PEHTTEHOI PADis, KOMITIOTEPHA
tomorpadis, coHorpadis. BiH 103BOMse OUIBII YiTKO Bi-
3yaJli3yBaTd K MIKOTKAHWHHI, TaK i KiCTKOBi CTPYKTypH
HAJITATKOBO-TOMIIKOBOI'O CYI71004 T4 CTOIIN.

2. CxraziHa 3D-aHaToMid HaII ATKOBO-TOMIJIKOBOIO CY-
171004 T4 CTONH NOTPeOyE BAKOPUCTAHHS BUCOKOTIONBHUX
Tomorpadis notyxkHictio 1,5-3 T.

3. OCHOBHUMHU IIPOECKLIAMU IIPU CTAHAAPTHOMY
MPT-nOCTHipKEHH]  HA/AIT ATKOBO-TOMIJIKOBOTO  CYI/1004

T4 CTOIX Y TPHOX IPOEKIIAX €: aKCiaJbHa, CAriTaIbHA,
KOpOHaIbHA y pexumMax FS PD FSE, T1 FSE, PD FSE, qna
MOKPAICHHA  Bi3yasi3alil II’'4TKOBO-MaJIOTrOMIIKOBOL
3B'A3KM PEKOMEH/IOBAHO BUKOPUCTAHHA KOCO-KOPO-
HanbHOI T1poekuii y pexxumi PD FSE Ta T1 FSE 6e3 xu-
POIPUTHIUEHHS.

4. MPT € BUCOKOUYTIIMBMM METOJIOM Bisyanisalii ypa-
KEHDb 3BI30K Td CYXOXKWIKIB, IOUATKOBUX CT4/Ii1 dBACKY-
JIIPHOIO HEKPO3Y, CTPEC-TIEPEIOMY, OCTEOXOHAPAIbHUX
TIOLIKO/PKEHD HA/ITATKIB TA CTOIH.

KoH(umikT iHTepeciB. ABTOpY 32sBIAIOTH PO Bifl-
CYTHICTb KOH(IKTY iHTEpECiB Il 4aC MiATOTOBKU CTATTI.
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MRI-Diagnostics of Injuries and Diseases of the Ankle Joint and Foot
(Review of Literature)

Radchenko KA., Haiko O.G.

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

Summary. Diseases and injuries of the ankle joint and foot make up 6-12% of the total
number of injuries and diseases of the musculoskeletal system. The article is devoted to the main
diagnostic possibilities of magnetic resonance imaging (MRI), determination of indications for
examination and protocols for the study of the ankle joint and foot. Based on the analysis of
literature data, the bigh diagnostic efficiency of MRI in the identified pathologies of bone and soft
tissue structures of this segment of the lower extremity was determined.

Key words: review; MRI, ankle joint and foot, copula, cartilage, tendon, impingement syn-
drome, osteonecrosis, sensitiveness, stress fracture, bone, traumatologists, diagnostics.

MPT-IuarHOCTHKA TPABM H 3200/I€BAHUI HAIATOYHO-TOJIEHOCTOITHOTO
cycraBa ¥ cronsl (0030p TUTEPATYPHI)

Paouenxo E.A., Iatixo O.I

IV “Uncmumym mpaemamonozuu u opmoneduu HAMH Yipauns.”, 2. Kues

Pestome. 3a0071e8aHUA U MPABMbL 20]ICHOCIONHOL0 C))CIMABA U CMONBLCOCMABAAM 6-12%
0m 00ue20 YUCIA MPABM U 3A001e6aHUTE OP2AHO8 0BUAMENLHO20 annapama. Cmanmbs no-
6 eHA OCHOBHBIM OUAZHOCIUYCCKUM BOIMONCHOCTIAM MAZHUMHO-DE3OHAHCHOL MOMO2Pa-
puu (MPT), onpedenenuro noxasameneli oa nposeoerus 00C1e008aHUs 1 NPOMOKONI08 UC-
GN1e00BAHUS 207ICHOCIIONHO20 CYCMABA U CMONbL. Ha 0CHOBe aHANU3a 0aHHbIX Umepantypo
YCmanoeanena 8bicokas oudznocmuyeckas dpgpexmuerocms MPT 6 sviagneHul namonouy
KOCIMHbIX CIPYKIYD U MAZKOMKAHHbIX CIPYKNLYD OGHHO020 Ce2MeHMA HUNCHEL! KOHEYHOCIIU.

Knioueewte cnoea: 0030p; MPT; Haonamouro-201eH0CMONHbIIL CYCMae 1 Cmond; c6A3Kd;
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nepenom; Kocmo;, mpasmamono2usl; OUazHOCUKA.
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JIikyBaHHA paH npu HeratTuBHOMY THCKY (VAC)
B OpToneaudHiu Xipyprii (Or/as)

3asipnuii LM.', Kpasuenxo [/, Anopees Amanac?
Kniniuna nixapus ‘©eoganis” Jepacasrozo ynpaeninus cnpasamu, . Kuig
“Kninixa opmoneoii ma mpasmamonoaii, Yuigepcumemcora 6azamonpo@ineHa JiKapHs
aKmuHo20 aixyearnus ‘Ceamoi Aunu’, m. Cogis, Boneapin

Pestome. JliKysannus pamn npu ne2amusHoMy MUcky, y C60EMY HAUOLIbUL 6HCUBA-
HOMY eapianmi — eaxyymue 3axpummsa panu (amnen. VAC), noaazae y 3acmocyeanii
CYoammoceprozo (8axKyyMmempuuro20) mucky Ha pany, Axka i301608anda Cneyidns-
HO PO3POOREHON0 NOB'A3KON | 3’ EOHYEMBCA MPYOKOIO 3 BIOCMOKIMYBANGHUM HACOCOM Ma
OpeHaxcHoro cucmemoto 300py. Jdegexmu wripu Hao36unarino uacmo 3yCmpiuaiomscs 6
opmoneouuniic ma mpasmamonoziunii xipypeii. VAC € yinnum memooom 3ae05Ku yino-
My pAdy noxasnuxie. Joseoeni paxmopu naugy KIoUams 30ibenHs KpoBOmox),
CIMUMYTAUII0 anziozene3y ma 3meHulernHa naou nosepxui pamnu. VAC moxcHa euxopuc-
mogysamu 0as JKY8aAHHA NOCMMPABMAMUMHUX A XiDYDiuHuX par, oniKie ma xXpo-
HIYHUX DaH, MAKUX K NPOINCH] Ma BUPA3KU. SHUNCCHH UACMOMU 3MIHU N08'A30K
npu VAC 3MeHuLYe Ha8anmaxicenns na nepconan. JAepicasni crynou oxoporu 300po6’s
Ascmpanii, benveii, Kanaou, Hosoi 3enandii, CIIA, OPH, ®panyii onyorikyeary na-
CMAM08U W00 HALCHHOT npakmury suxopucmanns VAC 3i cneyupiunumu ma pezia-
Mmenmosarumu exasiexamu. Memoo VAC 610 noxpauero 3a paxynox enposaoicerits
0eKINbKOX MEXHON0IUHUX YOOCKOHANCHb, MAKUX AK CUMKOHO08I 000I0HKU, AOCOPOYIO-
ui NO6’A3KU 3 DISHOIO UWIABHICTNIO MA POIMIPOM NOD Ma ipuayiinumu cucmemamu. V
pesynemami 6Y10 00epIaH0 Kpauyy aoanmuericms 8 YMo8ax KOICHO20 KOHKPemMHo20
sunaoxy. Oouax VAC He € onmumansHum 0ns KOICHO20 BUNAOKY Ma He MOXCe 3aMiH-
mu 1eo0Xiony Xipyp2aiuny npoyeoypy. Memoio 0arno2o 00CIONCCHHS € AHANS NPUHUNIS,
npaxmuunux memooie ma noxasans 00 VAC.

Kmouoei cnoea: 02150; 1iky8ants par npu He2amusHomy mucky; 3a206HHA pam; mpas-
MAMONO2ISK Ma OPMONEOis.
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JIikyBaHHA paH npu HeraTuBHOMY THCKY (VAC)
B OpTONeAudHiN Xipyprii (O1/a)

3asipnuii LM.', Kpasuenxo [/, Anopees Amanac?
Kniniuna nixapus ‘©eogania” JJepacasrozo ynpaeninus cnpasamu, . Kuig
Kninixa opmoneoii ma mpasmamonoaii, Yuigepcumemcora 6azamonpo@ineHa JiKapHs
aKmusHo20 aixyearnus ‘Ceamoi Auwnu’, m. Cogis, Boneapin

Pestome. Jliyeannsa pan npu ne2amusHomy mucky, y C60EMY HAUOINbUL BICUBA-
HOMY 6apianmi — eaxyymue 3axpummsa panu (anen. VAC), noaseae 'y 3acmocyarmi
CYoammoceprozo (8axKyyMmempuuro20) mucky Ha pamy, Axka i301608and Cneyidis-
HO PO3POOCHOI NOB'ASKON | 3’ €OHYEMBCA MPYOKOI0 3 BIOCMOKINYBANOHUM HACOCOM M
OpeHaxcHoro cucmemoto 300py. Jdegexmu wxipu Hao36unarino uacmo 3yCmpiuaiomscs 6
opmoneouuniic ma mpasmamonoziunii xipypeii. VAC € yinnum memooom 3ae08Ku yino-
MY PA0y noxaznuiie. Joseoeni paxmopu 6nausy 6Kmouaroms 30insuenms Kposomoxy,
CIMUMYTAUII0 anziozene3y ma 3meHuernHa naou nosepxui panu. VAC moxcna euxopuc-
mogysamu 0as JKY8AHHA NOCMMPABMAMULHUX A XiDYD2iuHuX par, oniKie ma xpo-
HIYHUX DAH, MAKUX K NPOACICHT MA BUPASKU. SHUNCEHHS UACMOMU 3MIHU 108'A30K
npu VAC 3MeHULYE HABAHMANCCHHA HA NePCOHAN. [Jepicasti cryicou oxoporu 300p06’s
Ascmpanii, benveii, Kanaou, Hosoi 3enrandii, CIIA, OPH, ®panyii onyorikyseary Ha-
CMAM08U W00 HALCHHOT npakmury suxopucmanns VAC 3i cneyupiunumu ma peeia-
Menmosanumu exasiexamu. Memoo VAC 6)210 noxpauero 3a paxynok 6nposaoicerts
0CKINbKOX MEXHON0IUHUX YOOCKOHANCHb, MAKUX AK CUMKOHO08I 0000HKU, AOCOPOYIO-
Ui NO6’A3KU 3 DISHOIO UWIABHICII0 MA POSMIPOM NOD Ma iDuAuiUHUMY CUCeMamu. V
pesynomami 6Y10 00epIaH0 Kpauyy aoanmueHicms 8 YMOo8aAx KOICH020 KOHKPEmMH020
sunaoxy. Oonax VAC He € onmumansHum 0ns KOICHO20 BUNAOKY Ma He MOXCe 3aMiHu-
mu 1eo0XiOHy Xipyp2aiuny npoyeoypy. Memoro 0arno2o 00CIONCCHHS € AHANS NPUHLUNIE,
npaxmuunux memooie ma nokasans 00 VAC.

Kmouoei cnoea: 02150; 1iKysants par npu ne2amusHomy mucky; 3a206HHA pam; mpas-
MAMON02IS Ma OPMONeois.
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Beryn

Tepamis pan i3 3aCTOCYBAHHAM HETATUBHOIO THCKY,
Y CBOEMY HAHOLIBII BXUBAHOMY BAPiaHTi — BAKYyMHE
3aKkpuTTA panu (anrit VAC), 6yna suposapkena B CIIA
y 1997 poni (Argenta and Morykwas) [1]. Cybatmocdep-
HUH TUCK 3aCTOCOBYETHCA JI0 IIOBEPXHI paHH, AKd rep-
METU3YEThCA TOHKUM LAPOM A6COPOYIOUOro MaTepiany
i 3'emHyeTHCA Yepe3 TPYOKY 3 BiICMOKTYBAJILHUM IIPHU-
CTPOEM T JIPEHAKHOI0 CUCTEMOIO 360py. VAC HabyBae
Jiefiani GUIBIIOT IOMYJAPHOCTI AK METO/, AKUH CKOPOUYE
KUIBKICTh TIEPEB’A30K, MOXKE 3ACTOCOBYBATUCH OAPA3Y
014 JKKQ XBOPOT'O Td MOKE 3MEHIIUTH NEPIOJ JOTIIARY
32 PaHOIO 3araJIOM.

VAC € JJONOMDKHAM METOJIOM 3aTO€HHA BUOIPKOBUX Xi-
PYPriYHUX paH i3 BACOKUM PU3UKOM YCKIAHEHD, TOCTPUX
paH Ta MEBHUX XPOHIYHMX PaH ITiC/IA HEBAATIOIO MEPBHH-
HOT'O 3aroeHHs. HerarrBHuMil TUCK 3aCTOCOBYETHCS, JIOIIOKU
HE 3'ABUTHCA IPAHY/LALIMHA TKAHUHA 460 He Oyze CIpusT-
JIMBUX YMOB /UL TIOAAJIBIIOTO XipypriyHOro BTpy4aHHs (Ha-
TPUK/IAJ, TPAHCIVIAHTALL IKIPHOI'O KIATITS).

s JOCATHEHHA XOPOIIMX PE3yIbTarTiB JIiKYBAHHA
JHKAp Mae 3HATU IOKA3AHHHA, METOAY 3dCTOCYBAHHA Ta
HAYKOBO-TEXHIYHI JOCATHEHHS 1IbOI0 MeTopy. JepixKas-
Hi CTyk01 0XOpOHH 3710poB’s ABCTpanii, benprii, Kana-
au, Hosoi 3enanpii, CIIA, ®PH, Opannii Bugamm cBoi
pexoMenpaii moao 3acrocysanuda VAC [2]. V HayKOBil
Jitepartypi YKpaiHyu nUTaHHA 32CTOCYBAaHHA VAC y JIiKy-
BAHHI XBOPUX OPTOIEAO0-TPABMATOJIOTYHOTO IPOPINIo
BUCBIT/IEHO MAJIO.

Y AaHiit po60Ti MU IPOAHANI3YBAIN OYO/IiKOBAHI Me-
XaHI3MU i METOJAMKH, ITOKA3AHHA i IPOTUIIOKA3AHHSA il
34CTOCYBAHHSA, TEXHIYHI IINTAHHA BUKOpUCTAHHA VAC.

Byno mpoananizoBaHo MaTepial, BUKIAJCHUI Iepe-
BAKHO B CUCTEMATU30BAHUX OIVIAZIAX, IPAKTUYHUX PEKO-
MEHJIALIAX, I0KA30BUX PEKOMEHALIAX, PAHJOMI30BAHUX
KOHTPOJILOBAHUX JIOCIUKEHHAX (piersb 00kazoeocmi 1
ma 2), 1 Ha I0ro OCHOBi C(POPMY/ILOBAHO OCHOBHI MeXa-
Hi3MHU Jiii JaHOI METOAUKN JIKYBAHHSA, TEXHIUHI OCOOIM-
BOCTi T2 1i [IEPCIIEKTHBH.

Mero10 HaImoi POOOTH € O3HANOMICHHS IIUPOKOTO
3arajly OPTOIEAIB-TPABMATONONB 3 AHAI30M IPUHIIUIIB
34CTOCYBAHHSA, IPAKTUYHUX METO/B, [IOKA3aHb TA IPOTH-
TI0KA3aHb J10 BUKOpUCTaHHA VAC.

1. Bu3HayeHHa Ta MexaHi3mu 1ii VAC.

VAC npumspaiye (GOpMyBaHHA I'PAHYIALIMHOL TKA-
HUHH 32 PAXYHOK (DAKTOPIB MiCLIEBOTO Cy0aTMOC(HEPHOTO
TUCKY Ta APEHYBAHHA BUJUICHD i3 panu [4, 5].

[Ipuniunu VAC BiHOCHO J0OpE BiNIPpAIboBai [3, 4]:

1. Ha nosepxHIO paHU HAHOCATb A6COPOYIOUNI Ma-
TEpia i3 MOPUCTOIO CTPYKTYPOIO TAKUM YMHOM, OO BiH
OXOIIUB KOHTYpP PaHH, 3a0€3MNEUYMBIIN PIBHOMIDHE 3HU-
KEHHA MiCLIEBOTO TUCKY.

2. PyinyBaHHsA 1IOp MaTepiay I1ij BIVIMBOM HETATHB-
HOTI'O TUCKY CKOPOYYE ILIOILY OBEPXHi PaHH, 1110 IPUBO-
JUTD JI0 3BEICHHA I KpaiB.

3. HerartuBHWil TUCK y IOEAHAHHI 3i CTPYKTYpOIO
BIIKDUTUX KOMIPOK MaTepiay IPUBOAUTD [0 TPUKPAT-
HOTO 301IbIIEHHA Mirpanii (pibpoOIaCTiB Td 3MEHIIECHHA
cMepTi KITHH y 24 pasa y NOPIBHAHHI 31 3BUYANHOIO
TIOB'A3KOIO.

4. IligKIro4eHns 0 LEHTPAIBHOIO BifICMOKTYBAIbHO-
IO IIPUCTPOIO I03BOJIAE AK IOCTIMHO KOHTPOJIIOBATU HeE-
TATUBHUI TUCK, TAK i 30MPATH APEHAKHNUI MATEPIidlL

JlosezieHo, mo VAC CTUMYIIOE MiCLIEBY PETEHEPALIIO
TKAHUH, 34BJAKM YOMY 30UIBIIYETHCA KPOBOIOCTAYAHHA
TKAHMH HABKOJIO PAHU. Y PE3YIBTATi YTBOPIOEThCA OLIbII
MilIHA T'PAHY/IALIMHA TKAHUHA i 3MEHIIYETHCA IUIOMIA T10-
BEpxHi panu [5]. Ha BiAMiHy Bifl 1IbOr0, HEMAE KOJHUX IIe-
PEKOHIMBUX JI0KA3iB, 0 VAC 3MeHIIye HAOPAK 460 Kislb-
KiCTb GAKTEPIN Y paHi.

VAC paioHaIbHO 3aCTOCOBYBATH JUIA JIKYBAHHA I'O-
CTPUX Ta XPOHIYHUX PaH i3 METOIO:

1. JIpeHyBaHHA €KCY/ATy 3 PaHHU.

2. TlocuneHHA pO3BUTKY BUCOKOAKICHOI I'DaHyJIALLii-
HOI TKAHUHY, 3MEHIIYIOUM TAKUM YUHOM TSUKKICTD T4/260
PO3Mip paHH, IIPUCKOPIOIOYH KOHTPOJIOBAHE CIIOHTAHHE
34TOCHHA PaHU 460 MOJIETTIEHHA IPOLIEAYPU 3AKPUTTA Xi-
Pyprivyioi paHy (3aMBAHHA i Y TPAHCIUIAHTALLA LIKip-
HOI'O KJIAITH).

3. IJo6 YHMKHYTU BTATYBAHHA KDAiB IIKIpU B PaHY,
0COO/IMBO MiC/IA XiPypriyHOIo BTPYYaHHA.

4. 3a6€3meunTi TUMYACOBY IOB'A3KY 0 TOTO YACY,
TIOKH HE MOXYTb OYTH IIPOBE/EH] JO/IATKOBI OEPALLi.

5. Bpaxosyrouu CTepusibHi YMOBU 3aCTOCYBaHH:A, VAC
MOXE 3MEHIINTU KiIbKICTb OAKTEPiaIbHOIO 3aPAKEHHA
JUIAHKA XIpyprivHOoro BTPy4aHHs [0 IIPOBEAECHHA Xipyp-
I'{YHOI IPOLIEAYPHL.

VAC nocumoe yrBOPEHHA I'PAHY/IALINHOI TKAHMHU
Ha PaHaX, o O6yJ/IM OUMIIEH] paHille, CTUMYIIOIOYH MiC-
[IEBY PErE€HEPALil0 TKAHUH, TUM CAMUM IIOKDPAIIYIOUU
MiCII€BE KPOBONIOCTAUYAHHS. TaKe MiIBUICHHS MiCIIeBOT
BACKYJLAPU3ALLii IIPU3BOAUTD 10 IPUTOKY (PidpOOIACTiB,
AKi 3MEHIIYIOTD [UIONLY MOBEPXHi PaHK MIIAXOM HAOIH-
JKEHH 1i KpaiB.

2. TexHigHi METOIH Teparlii paH P HETATUBHO-
My THCKY (VAC).

BiIbIIiCTh  TPABMATONOIB-OPTONE/iB  BUKOPUCTOBYE
€IMHUI BY/] 26COPOYIOUOTO MATEPialy T4 CTAIHI PiBEHD
HEraTUBHOI'O TUCKY HE3QJIEKHO BiJl TUITY PAHU.

B €Bponericekomy Cor03i BUPOOIAIOTH AEKINbKA IPU-
CTPOIB Y IPOMUCIOBUX MacmTadax. Konrennep i 3a-
0opy € yHi(hIKOBAHUM €IEMEHTOM, TEXHIYHUN CTAHAAPT
HAO0pY € ONLiMHKUM. [HII BiIMIHHOCTi BKIIOYAIOTb PO3-
Mip Ta THI 26COPOYIOUO] OB A3KH, HE3AIEAKHO Bifl TOTO,
9y MOAU(IKYIOTbCA ITAPAMETPU HETATUBHOI'O TUCKY, Bap-
TiCTb T4 iHIi (pakropu. [IpucTpoi 6e3 KaHiCTpu iCHYIOTh
(manpuxan, PICO®, Smith i Nephew), 0iHAK BOHM IIPH-
3HAYEHi Ui PaH i3 HE3HAYHOIO KUIBKICTIO €KCYIATy 460
MOro BifcyTHICTIO. Ha CchOrogHi He OnyoiKOBAHO XOA-
HUX PE3Y/IbTATiB NEPCIEKTUBHUX KITHIYHUX TOCIIKEHD,
IO TIOPIBHIOIOTH Pi3Hi IPHCTPOI [6, 27].

53



Bicuuk opromneii, TpaBmarosnorii Ta mporesysantst, 2020, Ne 2: 52-60

Buou abcopbyrouoi noe’a3ku. BinbmicTh BUPOOHUKIB
IIOCTAYA€ €IMHUIN BUJ TOB'SI3KU. [TOB'SI3KM MOALIAIOTHCI
Ha 3 KaTeropit:

— VAC CranuFoam® - ne xmacu4Ha a6copbyroda
TIOB’A3KA YOPHOI'O KOJIbOPY 3 BETMKUMU [OPAMH, 1110 CTH-
MYJIIOIOTb (DOPMYBAHHA I'PAHYIALINHOL TKAHUHY;

- VAC WhiteFoam - 11e 6ina moB’s3Ka, o Mae MEeHImi
TIOPY, AKi 3AXUIIAI0Th Yy T/IUBi (YPAKEHI) TKAHMHU: GOMiCHI
TIOBEPXHEB] PAHU, HEIVIMOOKE PO3CIUCHHS, IUIMHHI PaHY,

— VAC GranuFoamSilver® — 1ie cipa nos’a3ka, Habmxke-
HA JI0 CPi6GIACTOrO KOMBOPY, MO 32CTOCOBYEThCA HA iH]i-
KOBAHUX PAHAX.

[IOB'A3KM BUKIMKAIOTH MOJPA3HEHHS TA MOIIKO/KCH-
HA WKIpY [PY HAKIAJAHHI HA 370pOBY MWIKipy. Yepes 1e
3/10pOBY LIKIPY HABKOJIO PAHU CJIiJ} 3AXUCTUTU CMYKKAMU
VABTPATOHKO! TiAPOKOJIOIAHO! MOBA3KA 4060 KIEHKUMU
CMYKKAMU XipypIiuHOro Marepiany, AKIO L€ JO3BOJIAE
CTaH IIKipH.

A6copbyroua TOB'A3KA HE IOBUHHA OE3M0CEPEAHBO
KOHTAKTYBATH 3 TKAHVHAMY, TAKUMU fAK KiCTKA, CYXOXWII-
JIA, CYAMHY 260 KUTTEBO BAKIUB] OPTaHH, AKi MAIOTb OyTH
BiJJOKDEMJIEH] BiJl TIOB'A3KM PEYOBHUHOIO, IO 3HEKUPIOE.
Marepian WhiteFoam MOXHA BUKOPUCTOBYBATH OKPEMO,
AK JIBTEPHATUBY [7].

Ipomincna nosepxrd. Mix paHOIO Ta 26COPOYIOUOIO
TIOBI3KOI0  MOXKHA PO3MICTUTH TIPOMDKHY IIOBEPXHIO.
3a3B1Yail BUKOPUCTOBYIOTH 1i CUIIKOHOBUM BapiaHT. Ha-
ABHICTb MPOMDKHO{ ITOBEPXHi MOXE 3MEHIIUTH OUlb NIpU
suarTi npuctporo VAC. KpiM TOro, IpoMiKHA TIOBEPXHA
3AXUINA€ YYTIMBI TKAHUHYU (KPOBOHOCHI CYAMHM Ta HeE-
pBY) y BiIKpuTii paHi. lle nepemkompkae NPOHUKHEHHIO
A6COPOYIOUO] OB 3KH, 3ATUIIEHOI HA TPUBAIAY IIEPIOA,
y pany. JOAATKOBOIO MIEPEBArOIO0 € 3aXUCT YYTIMBUX I1yY-
KiB TPaHYALIAHOI TKAHWHY, AKi MOXYTb KPOBOTOYHTH
IPY BUJAIEHH] TOB'A3KU. TAKUM YMHOM, BUKOPUCTAHHA
IPOMIKHOI NOBEPXHi 3AXUIIAE TKAHMHY Ta 3abe3neuye
e(pexTrBHE (PYHKLIOHYBaHHA NPUCTPOIO. [loTpibHo 3a-
CTOCOBYBATH OJMH AP IPOMDKHOI IIOBEPXHi, OCKUIBKI
J1BA APY MOXKYTb IIEPEIIKOKATH MIKBY3/I0BOMY IIPOCTO-
Py OMH OJHOIO, TUM CAMUM 3aBLKAI0YN Jiif a6COPOYIO-
YOI TOBA3KY HA IPAHY/IAL{NHY TKAHUHY PaHHu [8].

Ax 3anobiemu npocowyéannio. 1Ipu BUKOPUCTAHHI
anapary 30BHIMHBOI (DiKCaLii MTU(TU MOKYTb CYTTEBO
YCKIAHIOBATH T'€PMETU3ALII0 PAHHU, K PE3Y/IBTaT MOXCE
BUHUKATU IIPOCOYYBAHHA B acipauiviHiin cucremi. 1106
3MCHIIMTH BUTIK IIOBITPA, MOXKHA 3ACTOCYBATH JIBOCTO-
pOHHIO KIEHKy rigporenesy cMyxkKy (VAC GEL) [9).

Besnepepere abo nepepsre ecmormyearis. VAC MOXKe
34CTOCOBYBATHUCH fK i3 GE3NEPEPBHUM, TAK i 3 IEPEPBHUM
BCMOKTYBAHHAM. besnepepBHe BCMOKTYBAHHA MOKE OyTH
OUTBII €PEKTUBHUM NIPOTATOM (hasu rigparawii panu. 3a
YMOB, KOJM CKIAJHO JOCATTH NOBHOI repMeTn3anii, 6es-
IIEPEPBHE BCMOKTYBAHHA MiHIMi3ye PH3UK BUTOKY. IIpn
BUKOpUCTaHHi VAC 1 poLeiypy IEPeCaKy MKipy 6e3-
IIEPEPBHE BCMOKTYBAHHA € OOOB'A3KOBUM, OCKIIbKU 6€3
HbOT'O TPAHCIVIAHTAT Bif[IAPOBYETHCSA MPHU KOXKHIM MPO-

1eaypi MOBEPHEHHS /10 ATMOC(EPHOIO TUCKY. [lepepsHe
BCMOKTYBAHHA (IIPOTATOM IIEPIOAy 5 XBUIMH PO3IOJiIeE-
HUX H4 2-XBIIVHHI {HTEPBAIN) CIIPUAE OUIBIIOMY CTUMY-
JIOBAHHIO YTBOPEHHA I'PaHy/IALiNHOI TKaHUHU [10]. Ile-
PEPBHE BCMOKTYBAHHA OCOOIUBO HEOOXIHO TiCIA (asu
OYMIIEHHA (34 BUHATKOM BUIIAJKIB OO0 YX NPOTIKAHHSA).

Bemanosnenms mucky ecmoxmyearis. CTaHAapTHUN
TUCK BCMOKTYBAHHA CTAHOBUTDL 125 MM pT. CT. [KIIO 32-
CTOCYBAHHSI THCKY BCMOKTYBAHHSI CIPUYMHAE Oilb, pe-
KOMEHJIYETbCA TIOCTANHE MiJABUICHHA THUCKY. 3aCTOCY-
BAHHA HIDKHBOI'O DPiBHA BCMOKIYBAJIBHOI'O THCKY MOXKE
OyTH JJOLIBHUM IIPU PaHaX, 10 KPOBOTOUATh, KOJIA TUCK
125 MM PT. CT. BUKIMKAE OUIb 200 MiC/IA TPAHCIUIAHTA-
nil mKipu. TUCK BCMOKTYBAHHA CJIiJ 30UIBIIYBATH [0
175 MM PT. CT. IPY BUKOPUCTAHH] d0COPOYIOUNX IOB'A30K
BUCOKOI IMIbHOCTI, Takux Ak WhiteFoam®.

Yacmoma nepee’asku. VAC NOTPIOHO 34CTOCOBYBATH
AK MiHIMYM 22 TOJAUHU NIPOTATOM 24-TOAVMHHOIO LUKIY. Y
pasi NPUIMHEHHA POOOTH AKyMYJIATOPA UM MPOTIKAHHA,
10 NIPU3BOAUTD 10 HEHAIEXKHO! ACIipalyii, TOB'A3Ky CJIijL
3HATH, 4 TIPUCTPIM BUMHATH, AKINO BiH JIAIIAETHCA HEAK-
TUBHIM MOHAJ 2 TOAUHY. [T0B'A3Ky MOTPIOHO 3MiHIOBATH
3 iHTEpBAIOM Y 48-72 TOAUHU 200 3 Pasu Ha TWX/EHD.
MeHIna 4acToTa NEPEB’a30K NPU3BOAUTD IO OJIOKYBAHHA
EKCYZATOM 20COPOYIOUOTO MATEPidy, IO 3HIKYE e(hek-
TUBHICTb JTiKyBaHH:L. [H(IKOBaHI paHU TOTPEOYIOTH IPOBE-
JIEHHSA OUIbII YACTUX NEPEB’a30K. Kanictpy noTpi6Ho 3Mi-
HIOBATH, AKIIO BOHA HANIOBHEHA (HAIPUKIIAJ, IIPY MOAAYi
3BYKOBOI'O CUTHAJIY) UM, AK MiHiMyM, pa3 Ha THKAEHD [11].

Suammsa noe’azku. 106 YHUKHYTU MOMKO/PKEHHA Ta
OO0 NPY 3HATT] MOBAI3KY, IO CKIEUIAC 3 PAHOIO, TIPU-
CTPiit Cy1it BAMKHYTH 32 30 XBUJIMH /IO 3AMiHM OB 'A3KA. Y
Pasi 3MMIAHHA MATEPIANy 3 PAHOIO, TTOB'A3KY MOXKHA 3MO-
yuTU (Pi3i0NOT{YHUM PO3YMHOM HATPIIO XJIOPHAY 3 PO3-
YUHOM JIi/JOKA{HY, AKIO HEOOXITHO.

IcHytoTh pi3Hi MeToau BUKOpUCTaHHA VAC. Har6inbm
ONTUMAIbHUN BAPIAHT TIEPEB’A3KHU CJIifj OOMPATH 3 YPAXY-
BAHHAM CTIELU(DIKU TOrO Y1 {HIIOI'O BUIA/IKY T4 4ANTyBA-
TH PEXKUM ACIiparii.

3. [Toxa3aHHA i IPOTHIIOKA3aHHA JTiKyBaHHA PaH
IPH HEeraTUBHOMY THCKY (VAC).

Tpasmaronoru-opronean BUKOPUCTOBYIOTh VAC y BU-
HAJKY, KO BAKKO JIOCAITH IIPAMOIO 3AKPUTTA IIKIPH.
VAC He NOTPiOHO 32CTOCOBYBATHU 10 AHAJI3Y BCIX MOAIIN-
BUX PUBUKIB, i AKINO JOLUIBHO, TO BUKOPUCTOBYBATH TPa-
JUL{AHI MeTOAM JiKyBaHHA paH. VAC € JOCUTb JOPOIUM
T4 HE [EPIIOYEPrOBUM METOAOM JIIKYBAHHSA BCiX AE(EKTIB
mKipn. Jedxi 3 AeeKTiB MOKYTb 3arOI0BATUCH IIPU 3dCTO-
CYBaHHI TPAULINHUX IPOTU3ANAILHUX IIOB'A30K.

BaxmmBumu KputepiaMu O pO3IVIANY € HEJOMKA Ta
npoTunokaszanHsa VAC, HeOOXi/IHI 3aX0a1 GE3MEKU TA T10-
OiuHi 1if, BKa3aHi BUPOOHUKOM [12]).

HeoOXifiHO BUKOHYBATH TaKi YMOBH:

) CIeL[jaIbHA Mi[rOTOBKA MEANYHUX IPAL{BHUKIB;

6) inopmariig Bif marieHTa Npo OO’'€KTUBHI HEOAKAHI
peaxuii Ta Heponiku VAG;
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B) 3aCcTOCYBaHHA VAC y MeAn4yHOMY 3axiafi (y pasi
HEOOX{IHOCTI 3 MOAAIBIINM 3aCTOCYBaHHAM VAC BIOMA T2
I[OTKHEBOIO OL[{HKOIO IIEPBUHHO 3aKPIIJIEHOIO JIKAPA);

I') 34CTOCYBAHHA TEPMiHOM MaKcuMyM Ha 30 AHiB, 3
OZIHOPA30BUM IIOHOBJICHHAM IIEPBUHHO 3AKPIlVICHUM
JHKapeM.

Ioxasanns. SIK MeToy| JIIKyBaHHA T'OCTPUX PaH IEPILIO-
10 pagy, VAC MOXHA 32CTOCOBYBATU B TAKUX BUIA/IKAX:

— TPAaBMATMYHI PaHU 3 IIMOOKUM Ta/a00 BEIMKUM
Ie(heKTOM IIKipH, 1O MEPEMKOKAE 3AKPUTTIO MBAMH, 3
iH(iKyBaHHAM 200 6€3 HBOTO;

— XipypriuHe BUCIYEHHA 3 [IMOOKUM T4/a00 BEIMKUM
JiepexToM MKipH, 3 iH(pIKyBAHHAM 260 6€3 HbOIO;

— Xipypriude PO3KPUTTA PAHH, IO € BEIUKOIO T4/a00
TOB’A3aHA 3 (PAKTOPAMU PU3UKY (HANIPUKIIAJ, 1ia0€T, OXKU-
PiHHS, JIITHIN BiK, IPUAMAHHA ITIIOKOKOPTUKOIIHOT Tepaif
460 [HIIOTO IMYHOJENPECAHTA, B'AUIA IKiPA), ITONEPEIHBO
06p06/IeHOT 32 TOTPEOU paHH 3 iHPeEKIie0 260 6€3 Hel.

VAC MOXHA pO3NOYaTH HETaiHO (a00 fAK EKCTPEHy
NPOLIEAYPY JMKYBAHHA TPABMATUYHOI paHu) 460 3 iHTEp-
BajIoM. PisHi MmiciieBi Xipypriuni npoueaypu € ajasrepHa-
T1BOIO VAC.

Mozo niKyBaHHA XpOHIYHUX paH VAC pO3ITIANAETHCA
JIIIE AK METOJ JIKYBAHHA JAPYroro pany micjas HEBAAIOl
BIZNOBIAHOL Tepamnii nepioi JiHil [§] 3 HaCTynHUMU 3a-
BIAHHAMU:

— IPUCKOPUTH PO3BUTOK HAIEKHOI I'PAHYIALITHO]
TKAHUHY;

— CKOPOTUTH YaC 3aTOEHH,

— 3 METOIO [OJIETTIEHHA OIEPANii; AKIIO 1€ BUABUTHCA
HEOOXiIHUM (XipypriuHe 3aKpuUTTA 400 MKIPHUI TPaH-
CIUIAHTAT);

— VHUKATU YCKIAJHEHD, IOB'A3aHKX i3 XPOHIYHOIO Pa-
HOIO;

— VI IPEHYBAHHA PIUHY 3 PaHU.

JlepkaBHi CIy:KO6U OXOPOHHU 370pOB’s ABCTpaii, besb-
rii, Kanagu, Hosoi 3enanpii, CILIA, ®PH, ®panuii Buganu
PEKOMEHALLT /1A HU3KU KOHKPETHUX CUTYaLiil:

1. Bupasky HIKHIX KiHIiBOK, AKi HOTPEGYIOTH Iepe-
Caaxy TKaHnH: VAC MOKHA 3aCTOCOBYBATH ITiC/IA TiIKYBAHHA
HEPIIONPUYUHHY, Y BUIIA/KY, AKIIO BUPA3KU HE 3HUKAIOTD,
HE3BAKAI0YM HA ONTHMAJIbHY MICIIEBY TEPAITIO IPOTIAIOM
JIOCUTD TPUBAIOTO HEPiofly (HANPHEKIAJ, 3-6 MicAIB /s
BEHO3HO! BUPA3KH), HEOOXIHO MIArOTYBATUCA O Xipyp-
I'YHOI IIEPEeCAKN TKAHUH (AK aITEPHATUBY KOHTPOILO-
BAHOMY CIIOHTAHHOMY 3aI'O€HHIO);

2. JIng TIpONEKHEBUX BUPA30K 3-1 200 4-i crapjii —
HEOOXIHO MiArOTYBATUCH /IO XipPYprivHOi IepecasKku TKa-
HUH (AK QJIBTEPHATHABA KOHTPOIBOBAHOMY CIIOHTAHHOMY
34rOEHHIO). [IpOJIEKHEBI BUPA3KK MAIOTh HAUOUIBIII T10-
Ka3aHHA 10 3acrocyBanHa VAC. VAC He smiie BUBOJAUTDH
pifvHy Ta HEKPOTUYHI MATEPIAIN 3 PAHU, aJI€ 1 IOKPAIIYE
KPOBOIIOCTAYAHHA 32 PAXYHOK NOCUICHHA aHT1OICHE3Y Ta
3MEHIIYE KiIbKICTb OaKTepil;

3. JliabeTnuHi BUPA3KU CTONU 3 ITIMOOKUMH T4/a60
3HAuUHUMU Jedexramu mKipu: VAC MOXHA 33CTOCOBYBA-

TH 324 BiICYTHOCT] paHOBOI imemif 460 micasi eeKTuBHOI
IPOLIEAYPH PEBACKY/APU3ALI], TiC/AA OUMCTKU paHU 460
caHayji (TMMYacOBE 3aCTOCYBAHHA IIC/IA ONTUMAIBHUX
MiCLIEBUX TAd CUCTEMHUX METO/B JIIKYBAHHA).

Byzb-AKy iH(EKU{i0 KICTKU 460 M'KUX TKAaHUH HEO0O-
xigHo yeynyru nepes nodaTkoM VAC. AsrepHatrBoio VAC
€ KOHTPOJIbOBAHE CIIOHTAHHE 3arOEHHSA 3 YCYHEHHAM Ha-
BAHTKEHHA HA HOTY [13; 14].

Tpasmu waKux mxarun ma pany npu GioKpumux ne-
penomax. Ha OCHOBI oIty JiirepaTypu rpyna 3 422 Mix-
HAPOJHUX EKCIEPTIB AiNIIIA KOHCEHCYCY OO0 Xipypriv-
HUX MOKa3aHb VAC /1t iKyBaHHS TOCTPUX paH [15, 16):

1. VAC MOXHA BUKOPHUCTOBYBATH, KOJIU 3AKPUTTA PAHU
HEMOAJIMBE 400 10 3aTPUMKHM OCTATOUHOI'O 3AKPUTTL.

2. VAC MOXHA 3yIUHUTH, KOJIM CTA€ MOXIUBUM 3a-
KPUTTS PaHHU.

3. VAC MOXHA 32CTOCOBYBATH JUI 3aT'OE€HHA PO3Pi3iB
(hacrioToMii.

4. VAC MOXHA 32CTOCOBYBATH 3AMiCTb HA/ITO CKIAIHOL
TPOLICAYPH 3AKPHTTSL.

3acmocysanna VAC pexomenoosane npu CKAAOHUX
nepenomax 3 020eHHAM KiCmKU 8 KiHiyi Xipyp2iunoi npo-
ueoypu:

1. Ilpu 3acrocysanHi B omnepauiiitin VAC BUKOHYE
(DYHKLIIO CTEPU/IBHOT IIOB'A3KH.

2. VAC MOxe OyTH TUMYACOBUM DIilIEHHAM 10 BUKO-
HAHHA IPOLIEAYPHU IUTACTUKA MKIPH.

3. VAC MOxe 326€3neYnTy 3ar0eHHs Je(EKTy MKIpH,
32 YMOBY, IO IUIOMIA IIOBEPXHi OIOJICHOI KiCTKU HEBEIU-
Ka (IpubIM3HO 5%5 CM, X044 JIeTanbHa iH(popMallis B Ji-
TepaTypi BiACYTHA), TOJOBHUM YMHOM HUIAXOM 3BEACHHA
KpaiB PaHU Pa3oM, 4 HE Yepe3 YIBOPECHHA I'PAHY/IALIMHO]
TKAHUHU.

4. fxmo micnd Box crepribHUX 3MiH VAC He Bifoy-
BAETHCA TTOKPALIECHHS, CJIiJl PO3IVIAHYTU MOXJIMBICTD IIPO-
LelypHy IUIACTUKH MIKIPH.

5. 'V pasi, KO HEKPO3 3aKPUTOI paHU HAJl MiCLIEM
BHYTPIMIHBOI (DIKCALil KiCTKM HeCE PHU3UK alapaTHOIOo
OT'OJIEHHS KiCTKH:

a) VAC Moxe OyTv THUMYACOBUM PIllIEHHAM /IO BUKO-
HAHHA IPOLIEAYPHU IUTACTUKNU MKIpY,

6) VAC MO)e 6yTM TUMYACOBUM PillIEHHAM /IO BUKO-
HaHHA IPOLIEAYPH CaHALlii paHH,

B) VAC He MOXe 3aMiHUTHU XipypriyHy CaHaLi0 HEKPO-
TUYHUX 400 3APLKEHNX AUITHOK;

r) VAC 3a1106irae yrBOpEHHIO I'PAHY/ALIMHO] TKAHUHU
Ha/| (PIKCALITHOIO TUIACTUHOI;

I') VAC MOJKHA 34CTOCOBYBATH “TIPO(IIAKTUYHO” Y Ma-
Li€HTIB i3 (PAKTOPAMU PUSKKY PO3XOLKEHHA KPAIB PAHU
(miabet, IMIOKOKOPTUKOIIHA Teparid, JAyxe JITHIA BIK),
TiCJIA 3aMiHU CyI71062 460 BHYTPIMIHBOL (PiKcaLLii, 3 METOIO
TIOKPAIIEHHA YMOB 3ar0€HHS panH [17, 24].

3acmocysanns VAC pexomenoosane npu iiKyeanmi
onixie:

— VAC moxe Oyru e(peKTUBHOI IPU 3aNOOiraHHi
YCKIAAHEHD T V1A OCU/ICHHSA 3aTOEHHA OIIKOBUX TPABM,

55



Bicuuk opromneii, TpaBmarosnorii Ta mporesysantst, 2020, Ne 2: 52-60

— VAC MOXXHA BUKOPUCTOBYBATH JYIA JIIKYBAHHA 4aCT-
KOBOI'O HEKPO3y KIANTA LIKIpY MIC/IA BUCIYCHHSA HEKPO-
TUYHHUX JUITHOK;

— VAC Moxe cnyxuTu il 06pOOKH JJOHOPCHKUX
MiCIIb 3260PY KIANTIB WKipH, 3aKPUTTA AKX HEOOXi-
HO 3aTpUMATH;

Ipomunoxasanns. VAC He pEKOMEH]IYETbCA | Ma€ OyTH
NPU3YIIMHEHOIO B HACTYITHUX BUMA/IKAX:

— HEBEJUKI PaHHy, FKi He TOTPeOYIOTh VAC,

— 32 BIICYTHOCTi MOKPAIEHHA MK BOMA IIOCJIi/{OB-
HUMU NIEPEB’I3KaMU 260 micd 1 TvokHA nposefeHHs VAC
CJIiJT TIPUITHUTH.

JlepxaBHi CIyxOU OXOPOHU 3J0pOB'A  ABCTpAUIi,
benbrii, Kanagu, Hosoi 3enanpii, CIIA, ®PH, ®pannii
PEKOMEH/AYIOTb YHUKATH BUKOPUCTAHHA VAC y TaKuX
BUnajKax (18, 19]:

— AKTHUBHA KPOBOTEYA 3 PaHH,

— PYVHYBAHHA TKAHWH IYXJIMHOI (WKIpH 460 NpU-
JIETTUX TKaHUH), OCKIIbKMA VAC CTUMYIIIOE aHIiOreHes i,
OTXe, 30UIBIIYE PICT MyXJIMHY,

— HEKOHTPOJILOBAHA {H(EKIIis paHy,

— HABHICTb HEKPOTUYHOI TKAHNUHY, IO NOTPEGYE Ca-
Hallii PaHOBOI IIOBEPXHi;

— nepuepruHi APTEPiaIbHi 3aXBOPIOBAHHA HIDKHIX
KiHIIiBOK.

Kpim TOro, €Bpomeincpka KoMicis peKOMEHYE HACTYII-
Hi 3a1I00DKH] 32X01:

— NEPEKOHATUCH, 10 B PaHi HEMA€E 3AIULIKOBOI IyX-
JIMHHOI TKAHWHY,

— AKIO HEOOXifHO, BUKOPUCTOBYBATU KaMMy (MDK
IKIPOIO TA CIM30BOI0 OOOJIOHKOIO) I 3AXUCTy Oroje-
HUX CYAMHHUX HDKOK (IIPAMUI KOHTAKT i3 MiHOIO MOXKE
TIPU3BECTHU 10 PO3PUBY KPOBOHOCHUX CYAUH, TOMY 32 He-
OOXi/THOCTI MK CYIMHAMU T4 MiHOIO IOBUHEH OyTH BCTA-
HOBJICHUI CUJIIKOHOBHI iHTEP(ENIC);

— CJIifl NEPEKOHATUCS, O TPYOKa HE mepebyBae i
KOJIHOIO YACTMHOIO Tild IAIEHTA (OCKUIBKU L€ MOXeE
CTUMYJIIOBATHU IPOJIEXKH]);

— HEOOXiIHO KOHTPOJMIOBATY PU3UKY, NOB'A3aHi i3 32-
CTOCYBAHHAM dHTUKOAIY/IAHTIB Y TEPANIEBTUYHUX [034X;

— AKIO Oy/ie CKIAIHO JOCATTH TOMEOCTA3Y, SMECHIIUTH
ACHiPAL{THUIT TUCK 10 75 MM PT. CT.

[Tpu ingikoBanux panax VAC Moxe 6yTH JONOMUKHUM
3aC060M, AJIe HE MOXKE 3AMIHUTH JiKyBaHHs iHbeKti [10].
PexomeHpanii, AKMX NOTPIOGHO AOTPUMYBATHUCDH JUIA IIf-
BULIEHHA e(PeKTUBHOCT] JOnoMIKHOT Aii VAC y siKyBaHHi
{H(PIKOBAHUX paH:

— BUKOPUCTOBYBATH a6COPOYIOUNI MaTEPias, 10 CKIA-
Jly SIKOT'O BXOJUTb CPibiIO;

— BBOJUTHU COIbOBUI PO3YUH JYIA MOJIIIIEHHA PEHAKY;

— BBOJUTH dHTUOAKTEPIATbHUI PO3UKH.

Y niacyMKy HOTPi6HO CKazaty, mo VAC He CJIijj BUKO-
PUCTOBYBATH peryspHO. HeoOXigHO 060B I3KOBO AOTPH-
MYBATHCS HACTYIIHUX PEKOMEH/ALIiI: AKINO CTaH PAaHU HE
HOKPAIUTECA MDK ZBOMA IOCJIIOBHUMU IIEPEBA3KAMU
460 mica 1 TKHA NTiKyBaHHA, HEOOXIHO MPUIMHUTH 32-
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crocysantd VAC. [HIIMM BapiaHTOM € IOAaIbIIE BUCIYeH-
HA TA 30JIMKEHHA KPAIB PAaHU, OO 3pOOUTH MONKIUBUM
BUKOPUCTaHHA VAC 1py GUIbII CIIPUATINBAX YMOBAX.

4. Yu moTpiOHi MarieHTaM mepecagka Ta 4acTko-
Ba Ilepecagka mMKipu?

Y mantoyrasoMy VAC MOXKeE JIKBiyBATH HEOOXiAHICTH
YACTKOBOI Nepecaziky WKipu (krarnramu). VAC BUKOPUCTO-
BYETHCA VI OTPUMAHHA I'PaHyIALiMHOL TKaHUHY. Ertiep-
Mi3aLig rpaHyIALiMHOl TKAHUHY BilOYBA€THCA CIIOHTAHHO
460 mic nepecajky mKipy. He pekoMenyerscs 3aCto-
coByBaty VAC OBEPX OCHOBHUX CYAUH i HEPBiB, BPAXOBY-
104X PU3KK PO3PUBY Td KPOBOTEUi, HA IIPOTUBATY LIbOMY,
KariMa (MK IKIPOIO T4 CIM30BOI0) MOKE 3a0€3MEUUTH J10-
CTATHIN 3aXUCT HA KOPOTKUI nepiof. [1ogibHO /10 1bOro
HE PEKOMEHJYETBCA 34CTOCOBYBATU VAC 6€3M0CEPENHBO
TIPY KOHTAKTi 3 KiCTKOI0, OCOOIUBO NIPU BIIKPUTHX TIEpE-
noMax. Yei 1i cutyanii noTpedyoTh NOKPUTTA PAHY LIKip-
HUM KJIAIITEM.

[Tpore VAC MOX)e 3a6€3MEUUTH TUMYACOBE MOKPUTTH
paHu nepes 3aKpUTTAM MKipHUM KianTeM. [Ipu 3acrocy-
BAHHI B CTEPWIbHUX YMOBAX VAC BUCTYIIA€ 6Ap’€pOM IPO-
TH iH(IKYBAHHA €K30I'CHHUMU OPraHi3MaMUL.

VAC TaKkOX BUKOPUCTOBYETBCA AK JJOIOBHEHHA JI0 II0-
KpuTTA mKipHAM KianteM [20]. Takox Bigomo, mo VAC cy-
JKUTb PATYBAIBHOIO TIPOLIEAYPOIO Y BUMIA/KY BEHO3HOIO 32-
CTOI0 400 JUIA 3aXUCTY CYIMHHUX HUKOK. B ocTanHii cutya-
11 MDK a6COPOYIOUNM MATEPIAIOM T4 CYAMHHUMHU HEKKAMY
TIOBUHEH OYTU BCTAHOB/ICHUIT CUTIKOHOBHIT iHTEP(EVIC.

JloCmipKeH s OKa3a/IM, IO YTBOPEHHA I'PAHY/IALIN-
HOI TKAHVHY HaJ{ KiCTKOIO MOKHA OTPUMATH, KOMOIHYIOUM
VAC i3 pO3CBEPIIOBAHHAM KOPTUKAIBHOIO APy KiCTKHU.
[IKipHWiT 3aMiHHMK MOXKE JOIIOMOITH Y JIaHill CHTYaLi,
OCKIJIbKY I'PAHY/IALIMHA TKAHMHA, OTPUMAHA IiC/IA KOPTH-
KaJIbHOTO PO3CBEP/IIOBAHHS, € JOCHTh TOHKOIO, 4 PO3Mi-
IIEHHA MKI{PHOTO TPAHCIVIAHTATA PO3LIEIIEHO] TOBIUHA
HaJ| HEI0, YTBOPIOE MPUJICIIY IIKIPY HU3BKOI AKOCTi, 110
MA€ BUCOKUM PU3MK IIOABU BTOPUHHUX BUPA30K. HIKip-
HAW 3AMIHHUMK / CyOCTpar (Hanpukiaj, Integra® a6o
Matriderm®) MOXHA NPOKIACTU MK IIKIDHUM TpPaH-
CIUIAHTATOM PO3IIEIVICHO] TOBIIMHU TA TPAHY/IALIMHOIO
TKAaHUHOKX. OTpUMaHa TaKMM YMHOM MIKipa TOBCTIlIa, 3
OLIBII MITBHOIO €1ACTUYHOIO AepMOIo. LI TexHomoriA 3a-
CTOCOBYETBHCA Y TALEHTIB 3 OOMMPHUMY OIIKAMHY, Y AKHUX
HEJJOCTATHLO JUIAHOK 1A 3a00py WIKIPHUX JIOCKYTIB T4
TpancmianTaris [21]. VAC y noeaHaHui 3 MPOMUBAHHAM
PaHK TAKOX MOXKE YIBOPIOBATU I'DAHYJAL{NAHY TKAHUHY
HAJ| KiCTKOIO, KOJI OKIiCTA € HE3apKEHNM [22; 23],

VAC MOXe CITyKUTH 14 (PiKcaLyii MKipHUX TPAHCIUIAH-
TaTiB [23]. BCMOKTYBAaHHA MOBUHHO OyTH OGE3MEPEPBHUM,
mOO6 MiBUMIUTY CTAOUTBbHICTD TPAHCIUIAHTATA, 4 THCK
BCMOKTYBAHHS CJIiJ| 3HU3UTH 110 75 MM PT. CT. VAC 320€3-
Teuye JPEHYBAHHA PAHOBOIO EKCYJATy Ta MOJETIIYE Ha-
K/IQ[QHHA TPAHCIUIAHTATA.

Y marienTiB 3i 3SHAYHUMU CKAIbIIOBAHUMU PAHAMU K-
pa NEPECALKYEThCA TiCIA BUIAIEHHA KUPOBOI TKAHWHU
Ta cBepiinua. [Totim VAC HAHOCUTBCA Ha IIKIpY, e BOHA
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BUCTYIIA€ AK [IAHTChKA MApIIeBA MPOKIAIKA, i TPUMYIOYN
PIBHOMIPHUI KOHTAKT MK IITKiPHUM TPAHCIUIAHTATOM i Pa-
HOIO T4 JIPEHYIOYH Pi/IAHY, IO MOXKE 30MPATUCA MK [IUMU
JBOMa Iapamu. Li if ClpyuAoTh NPKUBAHHIO TPAHCIVIAH-
TaTa. [lepury NoB'A3Ky 3AIMMAI0Th H MiCIli HA 4-5 /JHB.

Knmanri TKaHUHM 19 IepecajKu MaloTh G€3/1iY MOKa-
3aHb JI0 34CTOCYBaHHA. KOMOiHOBaHE 3acTOCYBaHHA VAC
T4 MKIPHOIO 3aMiHHMKA MOXE B MAfOyTHbOMY CTATH
CIIPABKHBOIO AIBTEPHATUBOIO IEPECAAL]i MKIPHUX KIIall-
TiB Y pETENbHO Bifiiopanux cutyaniax. VAC MOXe CyTTeBO
CpuATH (PiKCalii BEeIMKUX MKIPHUX TPAHCIUIAHTATIB, AKi
BUKOPUCTOBYIOTHCA V1A TIOKPUTTA CKAJIBIIOBAHUX PAH.

5. MariGyTHe: HAIPAMKH ONTUMi3aLlii IIKyBaHHSA
paH HeraTuBHUM THCKOM (VAC).

Ha cporogi ony6mikoBaHO 6arato poobir, mo CTocy-
IOTHCA JIIKYBAHHA PaH HETATUBHUM THCKOM. [IJoz10 nuTanb
NikyBaHHA paH VAC TIPOCTEKYEThCA JICKIIbKA HATIPAMKIB
JOCTiIKCHb.

VAC ma xpanenvne eeedernns. VAC ULTA™ a60 VAC
VERAFLO™ - 1ie cucremMa pOMUBAHHSA, IO€HAHA 3 IIPU-
CTPOEM IEPEPUBYACTOIO HErATUBHOIO THUCKY. BBeneHa
pinuHa € 260 (i3ioNOriYHUM PO3UMHOM U4 CIPUAHHA
OYMINEHHA PAH IUIAXOM CTBOPEHHSA BOJIOTOTO CEPENOBHU-
113, 400 AHTUCENTUKOM Y Pasi 3apaxkeHHs pad [25]. VACy
MOEHAHHI 3 BBEICHHAM JIIKAPCHKUX MIPEIAPATIB Kpariesb-
HO MOJKE IPUCKOPHTH 3arOEHHS paH [20).

VAC ma 3anobieanns 3a31mi0 pan. IIpuctpoi HeraTus-
HOTO TUCKY, K HE MAIOTb PE3EPBYAPIB /U1 300Py PilUHH,
tenep goctynHi (Prevena™, Kci™). Bonu 6ynu po3pobiie-
Hi 1A 3aM00iraHHA 34AHHIO paH. BOHM 31a10ThCA e(hek-
TUBHUMH Y 3AII00IrAHHI 34AHHIO PaH T4 YTBOPEHHI CEPOM,
0COOMMBO Y MALEHTIB i3 BUCOKUM PU3MKOM (HafMipHA
Maca Tina 460 MOXWIMK BiK) [27]. 32CTOCOBYETbCA CTAH-
JAPTHAN TUCK BCMOKTYBAHHA 125 MM pT. CT. Lle npoinax-
TUYHE JIKYBAHHA HE 3MEHIIYE OTPEOU B CKPYIY/IbO3HIN
TEXHILli IPY 3aMUBAHH] paHu. Mu, IMOBIpHO, OyziEMO CIIO-
cTepirat pO3MUPEHH Jiana3ony nokasanb VAC Ta 10ro
TOJA/IBIIE BJOCKOHATICHHA Y MAHOYTHHOMY.

BucHosku

[Ipoananizopani Hamu nyomiKanii (nepeBaxHo 1-ro
Ta 2-TO PiBHA JJOKA30BOCTi) BKA3yIOTb HA Te, 10 VAC 110-
TPIGHO 3aCTOCOBYBATH 3 OOMEKEHOIO TPUBAMICTIO, Y pe-
TENBHO Bi/liOPAHUX TALIEHTIB 3i CHENU(IUHUMU TUIIAMA
XPOHIYHUX PaH (4K JiKyBaHHA 2- /iHii) 2460 rOCTpUX paH
(K mikyBaHHs 1-1 JiiHii y JedKux BUMaKax). [Ipu samycky
npoueaypyu VAC HEOOXi/JHO BUSHAYNTHU YiTKy METY 3aro-
€HHA PaHH, MC/IA YOrO NOTPIOHO YBAKHO CTEKUTH 32 JI0-
CATHEHHAM 1iiel MeTH. 32 BifICYTHOCT] Oy/ib-KOTO MOJIIl-
IEHHSI MDK IBOMA HOCIIOBHUMU 3MiHAMH IIOB'I30K 2060
IIC/IA OAHOTO TWXKHA JKYBAHHA HEOOXITHO PO3IVIAHYTH
MIATAHHA 10/I0 NPUITMHEHHA 3aCTOCYBaHHA VAC.

Kokt iHTEpeciB. ABTOpH 324BIAIOTH PO BiICYT-
HiCTb KOH(IIIKTY iHTEPECiB il YaC MiArOTOBKU CTATTI.
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Negative Pressure Wound Therapy in Orthopedic Surgery (Review)

Zazirnyi LM.", Kravchenko D.D.!, Andreev Atanas’

IClinical Hospital ‘Feofaniya” of the Agency of State Affairs, Kyiv, Ukraine

“Orthopedics and Traumatology Department, University Multiprofile Hospital

for Active Treatment “Santa Anna”, Sofia, Bulgaria

Summary. Negative pressure wound therapy (NPWT), in its most used Vacuum Assist-
ed Closure (VAC) variant consists in applying subatmospheric pressure to a wound that is
sealed off by a specially designed dressing and connected by a tube to a suction pump and
drainage collection system. Skin defects are extremely common in orthopedic and trauma
surgery. VAC is valuable across a range of indications. Proven effects include an increase
in blood flow, stimulation of angiogenesis, and a decrease in wound surface area. VAC can
be used 1o treat post-traumatic and surgical wounds, burns, and chronic wounds such as
pressure sores and ulcers. The lower frequency of dressing changes with VAC lightens the
staff workload. The public bealth services of Australia, Belgium, Canada, New Zealand, the
United States, Germany, and France bave issued good practice guidelines for the use of VAC
in specific and limited indications. VAC bas benefited from the introduction of several tech-
nological improvements such as silicone interfaces, foam dressings with various densities
and pore sizes, and irrigation systems. The result of using this method is greater adaptability
to each specific situation. Nevertheless, VAC is not appropriate in every case and cannot
replace a necessary surgical procedure. The aim of this study is to review the principles,

practical modalities, and indications of VAC.

Key word: negative pressure wound therapy; wound bealing; traumatology and or-

thopedics.
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JleueHue paH mpu oTpULATEIHLHOM JaBiaeHHH (VAC)
B OpTOnEeTUYeCcKOr Xupypruu (0630p)

Sasupnoui UM, Kpasuenxo /. /1., Anopees Amanac?

"Knunumeckas 6onvtuya ‘Geoganus’ Iocydapemseniozo ynpasnenus oerami, 2. Kues

“Knunuxa opmoneou u mpasmamonou, YHusepcumemcekas MHo2onpopuibHas

OOMbHUYA AKMUBHO20 Jewenus Ceamoli Annpl”, 2. Cogpus, Boneapus

Pe3tome. Jleuenue pan npu ompuyamenssHom 0aeLeHuU, 8 e20 Hauboiee uacmom
gapuanme — axyymnoe saxpoimue paros (ane. VAC), 3aKaouaemcs 6 ucnoib308aHu
cyoammocheprozo (6aKyyMmempunno20) 0aererus na Pany, Komopas u3onuposand
CReYUANbHO Pa3padomanHoll noeA3K0U U coeounsemcs mpyoKoil ¢ 6CACLIBATOUUM HA-
COCOM U OPeHANCHOLL cucmemoli coopa. Jegpermos KONCU UPe3ebiuatino Pacnpocmparersi
8 0DMONeOUUecKoll u mpasmamonozuweckol xupypeuu. VAC a6aaemca yennovim me-
mooom Onazooapsa ueaomy paoy noxasamenei. Joxasannoie Gaxmops, 6030e1cmeus
BKAIOUAIOM YBeAUMeHUe KDOBOMOKA, CIMUMYIAUUIO AH2U02eHe3d U YMeHbulee 110-
waou nogepxrnocmu parsl. VAC MOICHO UCHOIb3084Mb 0111 Jlederis noCmmpasmami -
YECKUX U XUPYPUMECKUX DAH, 0XH0208 U XPOHUUECKUX DaM, MAKUX KAK A36bL U NPO-
JARICHU. YmenbuLernue uacmomao. cmerst nosa3ox npu VAC chuxcaem wazpysku na nep-
conan. Iocyoapcmeenoie cayiucov: 30pagooxpanenus Aecmpanuu, beaveuu, Kanaov,
Hoeoti 3enanouu, CLIA, OPI, Ppanyuu onyosuxosanry pyKosooausue npuHuuns. 1no
Haonexcauemy ucnoas3osanuto VAC co cneyuduueckumu u peramenmuposantbimi
ykasanuamu. Memoo VAC 0bir ycogepuiencmeosan 3a cuem 6HeopeHus HeCKOAIbKUX
MEXHON02UMECKUX VY HULeHULL, MAKUX KAK CUSUKOHOBbLE 00004KU, A0COPOUPYIOUiILe
NOBA3KU C PA3HOL NAOMHOCILIO U PASMEPOM NOD U UPPULAYUOHHBIMU CUCTIEMAMU.
B pesynomame Obird NOXYueHA HAULYHUAS AOANMUBHOCG 8 YCAOBUAX KANCI020
Koukpemno20 cayuasn. Tem ne menee, VAC He A614eMCA ONMUMANOHOIM N8 KANOO-
20 CYHAR U He MONCeT 3aMeHUMb He0OX00UMYI0 Xupypauueckyio npoyedypy. Lleasio
0aHH020 UCCICO0B8ANHUAL ABNACTCA AHANUS NPUNHUUNOE, NPAKMUUECKUX MeMOO08 U NO-
Kasanuil x VAC.

Knmouesvie cnoea: 0030p; sevenue par npu ompuyamenshom OdeneHull; 3arusierue
pan; mpaemamono2us u opmoneous.
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CyaruHHa MaTb(opMalia AK OPTONETNIHA IPOOIEMA
(Ornan)

Dy FO.M., Suma A.M., Kinua-Tloniuyx T.A., Yesepoa AL,
Budepxo PB., Ckypamos O.10.
AV Tucmumym mpasmamonozii ma opmonedii HAMH Yipainu”, m. Kuig

Pe3tome. Y oaniii cmammi Ha 0CHO8L UMePamyprux 0xcepes 6UCBIimIeHO CYHACHi no-
21A0U HA NPOOTeMY OPMONEOUMHUX NPOABIE NPU CYOUHHUX MANLPOPMAUIAX. [JemansHo
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Beryn

Cyounni manvopmayii (CM), a60 aHriopucrasii,
— ICTUHHI CTPYKTYPHi aHOMail PO3BUTKY CYJMH, 1110 BU-
HUKAIOTb Y 1epioJ; eMOPiOHAIbHOIO BACKYJIO- T4 aHIi-
OTE€HE3y B PE3YJABTATi HEMOBHOI Pe30pOLil NEPBUHHUX
KPOBOHOCHUX CYJMH Ta KOMIUIEKCHOI /il T€PATOreHHUX
(bakTOpiB, MO NPU3BOAUTH JO Pi3HUX (POPM MOPYIIEHD
PErioHapHOrO KPOBOTOKY, BUPAKEHUX dAHATOMO-(DYHKILi-
OHAJIbHUX 3MiH Ta PaHHbOI iHBAIAN3ALl XBOpUX [1-3].

g cymMHHUX ManbPopMaLifl XapakTepHi pi3HO-
MaHITHi OpTONEUYHI IPOABU. 3ABJAKY JOC/IDKEHHAM
CYJMHHOI IIATONIOTI{ IPOBiiHI (axiBLi CBiTy ZOCATHYIN
3HAYHUX YCHiXiB Y BCEOIYHOMY BUBYEHHI CYJMHHUX
Manbpopmanin [2, 4, 5]. Ilpore opromeauydi nopy-
IIEHHA JyKE 4YaCTO PO3IMANAIOTLCA IIOBEPXHEBO, 0€3
AK CYIyTHBOT'O 3aXBOPIOBAHHSA, HE HAJAETHCA HAJIEKHA
yBara iX AiarHOCTHUL, epebiry Ta JiKyBaHHIO.

MeTa poOOTH — Ha OCHOBi JaHUX CY4aCHUX Ha-
YKOBUX JOCIi/UKEHb W00 CYAUHHUX MaIb(OpMAaLiiit
MIOKA34TH CY4dCHUH MOIIAA Ha X OPTONEJUYHI IPOSIBU
Td OKPECIUTH HEPO3B'A3aHI TEOPETUYHO-NIPAKTUYHI
IUTAHHSA, IO CTOCYIOTHCA JAAHOI IATONOTT Ta MUIAXH 1X
PO3B’A32HHS.

3riIHO 3 JAHUMU JITEPATYPHUX [PKEPET, 3a3HAYCHA I1a-
TONOTA € PiIKiCHOIO, i TomMpPeHicTb CTaHOBUTD 1,2% [6] Y
nomryAnii. CM MOXyTb MaT! Pi3HOMAHITHY JIOKAI3aLIO, 3
HUX Y 55% BUIIA/IKIB XaPAKTEPHE YPAKECHHA KiHIIIBOK.

Erionarorenes CyiMHHUX Maab(OPMALLiil TOBHICTIO
HE BCTAHOBJECHWN. DiNbIICTh MOCHITHUKIB BBAKAIOTh,
O L [aTOJOriA BUHUKAE MiJj BIUIMBOM TEPATOI'CH-
HUX (DAKTOPIB MiJ 4yaCc €MOPIOHAIBHOTO PO3BUTKY [5].
Oxpemi Taxki Gpopmu CM MOXYTb OyTU PE3YILTATOM
TeHETUYHUX MYTALii, IIPO IO CBiIYaTh PE3yIbTATH JJO-
crizpkens C.E. Oduber ta V. Luks [7, 8], fKi focTEMEHHO
BCTAHOBM/IM MyTallil B reHax npu gedkux CM. Jlocii-
JUKEHHSA B JJAHOMY HAIIPAMKY TPUBAIOTb.

3anponoHoBaHO uyncIeHH! Kiacudikanii CM, axi
IDYHTYIOTBCA HA OIIACOBUX, NATOMOP(OJIOTUHUX, €MO-
pionOriYHKX Ta GIONOTYHUX OCOOMUBOCTAX AHOMAJIb-
HUX CyAuH. PO3yMiHHA Pi3HOMAaHITHUX KIacu]ikauii
Ta iX B32EMO3B'A3KY 3 KIiHIYHOIO KAPTUHOIO 3aXBOPIO-
BAHHA € BAKIMBUM JUIA BU3HAYEHHA TAKTUKU OPTOIIE-
JAUYHOTO JIIKYBaHHAL.

Ha cpborogHimHiii JeHb BUKOPHUCTOBYETbCA [am-
OypabKa Knacugixania [9], sanpononosana y 1988 poj,
3rifiHO 3 AKOI0 BCi CM pO3nojineHi 3a TUIIOM JJOMiHY-
I0Y0TO YPAXKEHHA CYAUH (KamiApHi, BEHO3HI, 1iMa-
TUYHi, APTEPIOBEHO3H], KOMOIHOBAHI) T4 B IOAAIBIIOMY
Au(epenIifioBani 32 eMOPIOHAUIBHUMU XAPAKTEPUCTH-
KaMU (CTOBOYPOBi T4 I034CTOBOYPOBi (POPMHU).

[To3actosoOyposi ¢popmu CM BUHUKAIOTD Y BUIIAJIKY,
AKIIO TOPYIIEHHA €MOPIOHANBHOIO DPO3BUTKY Bif0y-
JIOCh HA PAHHIX €Tanax (HOPMYBAHHA CYJMHHOI CiTKU.
AHOMAJIBHI CYJIMHU € 3UIMKAMU €MOPiOHANBHOI TKA-
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HUHUA ME30/EPMAIBHOIO MOXO/UKEHHA, 1M BIACTUBUN
MOTEHLI{aJI 10 POCTY Ta nponidepauii Ha HoHi BHYTPim-
HiX (TOPMOHA/IbHA NIEPEOYA0BA, MEHAPXE) 400 30BHIII-
HiX (omepaLig, TpaBMa) CTUMYMIIOIYUX YMHHUKIB [10)].
Jlo nosacrosbyposux (opm Hanexars came CM, mpu
AKUX HEMOJKJIMBO BKA3dTH YPAXKEHY CYJUHY.

CroBoyposi popmu CM BUHUKAIOTH HA GBI Mi3HIX
CTafiiAX eMOPIOHATBHOTO PO3BUTKY, KON PO3BUBAIOTD-
€A MariCTpanpHi CTOBOYpU. BOHM BTpauaioTh eMOpio-
HaJIbHI XAPAKTEPUCTUKU i, BiANIOBIJHO, 3[ATHICTb 10
pocty Ta nposniepanii, mpoTe And HUX XAPAKTEPHI Tre-
MOAMHAMiuHi posnagu. Jo AaHux (GopM 3apaxoByIOTh
CM, 1py AKUX MOKIIMBO YiTKO BKA3ATH YPAKEHY CYAUHY.

¥ 1996 pori 6y;1a TaKOX po3po6IeHa Ta 3aTBEP/KEHA
Kracngixania MbkHApOAHO! acouianii 3 BUBYEHHS Cy-
aunHux anomanin (ISSVA — International Society for the
Study Vascular Anomalies) [4]. i ocobnusicTio € crucTeM-
HUI NiAXi, B AKOMY DATOMOP(OIOT{YHI XapaKTEPUCTHU-
KU KOPEMIOIOTh 3 OCOOIUBOCTAMU KIHIYHOIO IEpediry
Ta JiKyBaIbHUX MiaxoziB. Knacugikania ISSVA e gosoni
IPOMI3/IKOI0, MICTUTb OKPEMi I'€HETUYH] XapPAKTEPUCTH-
KU, CYNyTHI KOAry/IAuiiHi nopyuenHd. B i 0CHOBY Io-
KJIA/IEHO PO3IOALT CYAMHHUX Malb(OpMAaLliil Ha 4 TUIIN.

1. IIpocrti — cyauuHi ManrbpopMalii, yrBOpeHi of-
HUM BUIOM CyauH (KanimapHi (KM), Benosui (BM), M-
(daruuni (JIM), aprepiosenosni (ABM) manbpopmaris).

2. Komb6iHoBaui — cyguHHI Manb(opMaLii, AKi BKIO-
YaI0Th JIBi 460 OLIbIIE CYAMHHI MaTbPOpMALLi B MEKAX
OZJHOTO ypaxeHHs (KaninapHi-seHo3Hi (KBM), KaninapHi-
aprepiosenosHi (KABM) manbopmaryi 1a iH.).

3. Manbpgopmarii MariCTpaIpHUX CyAuH (YPOKEHHA
aprepiit, BeH, JiM(ATUYHUX CYJUH BETUKOIO JiaMeTpy).

4. CymuHHi Maap(opmallii, aCOLiiOBaHi 3 {HIMMU
AHOMAJTIAMU  (TIOEAHAHHA CYAMHHUX MaIb(pOpMaLiil 3
AHOMAJIAMU KiCTOK, M'KUX TKAHUH, BHYTPIllHiX OpPraHiB):

— cunzpoM Kiinmensa - Tpenone (KM+BM+/-JIM +
HaJIMipHUH PiCT KiHIIBKN);

— cungpom ITapkca - Bebepa (KM + ABM + naamip-
HMI PiCT KiHL[iBKK);

— cunzpom Cepsen — Mapropen (BM + cnosinbHe-
HUI PiCT KiHLIBKN);

— iHmi.

Opromean NPOBifHUX KIHIK CBiTY BUKOPUCTOBYIOTH
caMme 110 KIacr(iKallilo py JiKyBaHHi nanieHTis i3 CM
AK HAMOUIBII CYYACHY TA MATOT€HETUYHO OOI DYHTOBAHY.

3a JAaHUMU HAYKOBUX 0CIi/pKeHsb [11], s CM xapak-
TEPHUM € 3HAYHUN KIH{YHNI TOAIMOP()i3M i3 3HAYHUM
CIIEKTPOM TIPOSABIB, MO 3ANEKATD BiJl OPMHU 3aXBOPIO-
BAaHH{, JIOKQJI3aLil [IPOLECY, BiKy IAL[i€HTa; HAABHICTH
00’€MHOI0 YTBOPEHHS, MiCIIEBi 3MiHM CTaHY IIKIipH (IIir-
MEHTHI IUIAMHY, MIKipHA TineprepMis, Tpoiuni NOpymeH-
Hf) T4 IIOBEPXHEBOI BEHO3HOI CiTKH (BAPUKO3HO PO3IIN-
pEHi BEHU), NPOABU CEPLIEBO-CYAUHHOI HEAOCTATHOCTI
BHACJIJJOK OPYIIECHHA LIEHTPAIbHOI IeMOAMHAMIKM.

Bpomxena cyanHHa Manb(GOpMAIlid KiHI[iBOK 3/jaTHA
OIIOCEPEAKOBAHO BIUIMBATU HA PO3BUTOK OIOPHO-PY-
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XOBOI'0 anapaTty y MAL[i€HTiB JUTAYOrO BiKY, BUKINKA-
TH IOPYIIEHHA MO3Z0BKHBOIO POCTY KiCTOK KiHIIiBOK
(IPUCKOPEHHA 4060 YIOBIIbHEHHSA), IO IIPU3BOAUTD /IO
pisHuUL X JOBKNUHH, OCBOBUX Je(OPMALLill KiHIiBOK,
KOHTPAKTYP CYITI06iB, OCTEOIEHI] TA OCTEONIOPO3Y 3 BU-
HUKHEHHAM [ATOJIOT{YHUX MEPEIOMIB, O € OCOOIUBO
AKTYQJIbHUM [IPU YPAKCHHI HIDKHIX KiHI[BOK, TAK fK €
IPUYKUHOIO BTOPUHHO] iepopmaltii XpeoTa, MOpymEHHA
(GyHKLii X0Au Ta onopy, iHBanigu3auii nauientis [12].
Pisnuys 0osxcumnu HuxcHvoi Kinyieku (PAHK) Ak il
YVPLKEHHA TIPU CYAUHHIN ManppopManii € Haigac-
TiIUM OPTONEAUYHUM IIPOABOM Ta 3YCTPIUAETHCA B
17-84% sunagkis [13, 14].

[lepmi nosigomnenns npo CM ta opTONeANYHY I1a-
tosoriio Hanexars M. Klippel ta P. Trenaunay [15], axi 'y
1900 poui onucany BUIAJKU XBOPUX i3 rineprpodieio
KiHI[{BKY, KAIIAPHUMU MAIb()OPMALIAMU Td BAPUKO3-
HO posmupeHuMy BeHamu. EP. Weber [16, 17] ommcas
BUIAKY nauienTis i3 BCM, Aki Manu rineprpoito KiH-
iBOK T4 KIHIYHI O3HAKK apPTEPIOBEHO3HOI (icTyIn.
M. Servell i P. Trinquecoste [18] onucaam ABOX XBOPUX
i3 BKOpoueHHAM KiHLisku npu CM, ¢uedoniramu Ta
ramapromamu B 1948 poui, a E Martorell [19] nosigo-
MUB IIPO BUIAJOK BKOPOUYEHHSA BEPXHbOI KiHIIBKM 3
BUPAKEHOIO IECTPYKLi€IO KicTku y 1949 poni. [ng Bu-
3HAYEHHA OKPEMUX KOMOIHAMIM CUMITOMIB IOYa/IU 32-
CTOCOBYBATH €NOHIMU (cuHApoM Kiinmenda — Tpenone
— Py6amosa, cungpom [Tapkca — Bebepa), mo CTBOpIoe
IUIYTAHUHY B JITEPATYPi, OCKIIbKU TEPMiHU iHOAI BH-
KOPUCTOBYIOTHCA K B3a€MO3aMiHHi 200 /11 O3HAYEH-
HA YPAKEHHA 0€3 3Iy4eHHA KiHLIBOK, /11 AKUX BOHU
Oy/1 CIIOYATKY ONUCaHi [9).

Jlng opronesiB HAMOUIBI BATOMUM Ta JOLIBHUM €
JOCJIJPKEHHA CaMe KiCTKOBUX 3MiH IIPU Pi3HUX (HOpMAX
CM, sxi npossiioTscs PIIHK. Cygacna anriosnoris 1oBo-
JUTh TEMOJUHAMIUHUI TA4 META00IYHUH r'eHe3 KiCTKO-
BUX 3MiH, X042 iCHYIOTb OKPEMi PO3OIKHOCTI OO0 [ATO-
IeHETUYHOI POJli Pi3HUX [TapaMeTPiB OPYIIEHOTO [EPU-
(bepuynoro kpooobiry [20]. R. Mattassi Ta M. Vaghi [13]
3aMPOIOHYBANU TEPMIH “CYAUHHO-KiCTKOBHI CUHAPOM”
A BusHavenss PIIHK sracnigox sy CM.

3a JaHuMu pisHUX aBTOPIB [21, 22], HA IPUCKOPEH-
HA KICTKOBOI'O POCTY MOXE BIUIMBATU JIOKAJIbHA 3MiHA
[IapaMeTpiB apTepiaIbHOrO Td BEHO3HOI'O KPOBOTOKY 3
IOCWIEHHAM dPTEPIAIbHOIO KPOBOIIOCTAYAHHA KiCTKU
T4 HABKOJIMIIHIX TKAHWH, BEHO3HUI 34CTil T4, SIK HACI-
JIOK, IIOPYUIEHHS IPOLECIB OKCUI'€HAL] i TKAHUHHOI'O
0OMiHY, a4 KiCTKOBA TrinoTpois MOB'd3aHd 3 MEXaHid-
HUM CTUCKAHHAM KiCTOK PO3MIUPEHUMU AHOMATbHUMU
cypunamu. Jocnipkennsa P. Cartier [23] BCTAaHOBUIIH, 11O
icHy€ NOCTIMHUN (PEPMEHTATUBHUN 3B’A30K MIK CIIELIU-
(PiUHOI0 AKTMBHICTIO OCTEOO6MACTIB MOAO KiCTKOYTBO-
PEHHA T4 AKTUBHICTIO IIPOLIECiB ra3000MiHy. JJ0BEAECHO,
0 3HWKEHHA OKCUT€HALlil OCTEOONACTIB IPU3BOAUTD
JI0 HAKOIMYEHHA CHONYK (oCchOopy Ta NPUCKOPEHHA
MiHepanizanii Kictku. R. Ingebrigsten [24] y gocnimxen-
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Hi 3 iMiTaniero KpoBoOOiry pu apTepioBeHO3HUX (AB)
(icTynax y AUIAHLE CTErHA Y TBAPUH BCTAHOBUB, IO
OCHOBHUM I12TO(i31010TYHUM €PEKTOM OYI0 3HIKEH-
Hf HAIIPYTY KUCHIO B META(i34X ypaKeHOi KiHI[iBKHU 1O-
PiBHAHO 3i 340POBOIO HOT'0I0. Pe3ynbraTu eKCriepruMeH-
TanpHUX pobiT W.H. Hauss [25] migTBepAKyIOTh I1aTOTe-
HETUYHY POJIb BIUIUBY TiIIOKCii HA OCTEO0IACTH T4 Mifi-
BUILCHHA APTEPiAIbHOIO TUCKY HA 30HU POCTY KiCTOK.
JIOCIKEHHA BUABWIM 3B’A30K MK BACKYJIAPU3ALIECIO
KiCTKH, KICTKOBUM POCTOM T4 dHITOTC€HHUMU M OCTEO-
TeHHUMY YUHHUKAMU. BUABIEHO, O CYAUHHUN €HJIO-
tenianpaui pakrop pocry (VEGF) moxe aiartu 6esmo-
cepeaHbO Ha ocTeobmacty [26, 27]. I Bigomi pakro-
pH, IO BIUIMBAIOTH HA CKEJETHUU PICT: (PAKTOP POCTY
¢di6pobmactis (FGF), Tpancdopmyounti pakrop pocry
(TGF), xictkoBu#t Mmoporenernynuii 6ok (BMP), in-
cyrinonoionuit paxrop pocry (IGF) ta rpombonurap-
Huit pakrop pocry (PDGF) [28]. Ponb nux Monekyn y
PO3BUTKY BPOJKEHOIO CYAUHHO-KICTKOBOI'O CHHAPOMY
HE 710 KiHII BCTAHOBJICHA.

CToCOBHO MATOJMOTi OMOPHO-PYXOBOTIO AAPATY CIIijL
3a3Ha4yuTH, 10 CM Ta OproneAuyHa MaToNorid — L€ /B
HEBiJ€MHi CKJIA/IOBi OJIHOT'O MTATOJIOTTYHOIO MPOLECY. 32
JAaHUMU Pi3HUX aBTOPIB [5, 12], pia CM xapakrepHa pis-
HOMAaHITHA OPTONEINYHA MATOJIOTA: 3MiHA JTOBXUHU Ta
00’eMy ypaxeHOi KiHI[iBKY, iehOpMaLtii XpeOTa, KOHTPAK-
TypH CyI7106iB, Aeopmalii CTOIL, IO IPU3BOAATD O I10-
pymeHHd QyHK1{i X01p01 T4 onopu. ITpore y fanoMy j1o-
cripkenHi Oyzae npuginatuca ysara came PIHK, axa cy-
NpOBOKYe CM, K HAXOGLIBIT PO3IIOBCIOKEHUI OPTOIIE-
JAAYHUN IPOAB, AKAI BIUIMBAE HA AKICTD KUTTA MAIIEHTA.

PIHK - wme craH, AKUA XapakTepHUil g pisHOL
BPOJUKEHOT T4 HAOYTOI OPTONEAUYHOI MATOJIOT ], TaKOi,
AK BPOJUKEHI aHOMAJIi PO3BUTKY KiHIIBOK, HaCHiAKU
TpaBM, iH(EKI[INHUX T4 OHKOJOTIYHUX 3aXBOPIOBAHb,
Y TOMY YHCJI Ui BpOJKEHOT CYAMHHOI Manb(popMaLlil.

[Ipu giarnocTuii PIHK BUKOPUCTOBYIOTHCA KIiHiUHi
Ta NPOMEHEBi MeTOAU O6CTeREHHA [29]. Ilpn KiiHig-
HOMY OOCTEXEHHI HEOOXiIHO BpPAXOBYBATH I1ATOJIO-
TiYHi YCTAHOBKU T4 KOHTPAKTYPHU Y CYITI00AX HYKHIX
KiHIIiBOK, AKi MOXYTb IIPU3BOJUTU 10 HEIIPABUILHOIO
BUMIPIOBAHHA JOBXUHM KiHIiBOK. Cepell IPOMEHEBUX
MeTroziB Bu3HaYeHHd PIHK MOXxHA2 BUIIIATA METOIU-
KU, AKi 043yI0TbCA HA MPOBEJECHHI PEHTIECHOIOITYHOIO
06CTEXKEHHA (TEIEPEHTIEHOIPAMA, CKAHOIPAMA, OPTO-
pentrenorpama), KT-pocmipxenns. opiuni kniHivHi
T4 PEHTTEHOJIOIYHI BUMIPIOBAHHA PEKOMEH/YETHCA
IIPOBOJUTH y JITEHN CTApLI€ 2-piyHOrO BiKy 3 METOIO
IIPOTHO3YBAHHA TEPMiHiB Xipypriunoro srpyyanss [30].

Bxpail BOKIMBUM € IIPOIHO3YBAHHSA Pi3HMULI JOBKHU-
HU HWKHIX KiHI[{BOK 10 HACTAHHA CKEJETHOI 3PinoCTi
JUIA BU3HAYCHHA TAKTUKU JIKYBaHHA. [l pO3PAXYHKY
MarOyTHBOIO POCTY JUTHHH 3AIPOIOHOBAHO JEKib-
Ka meroguk: Paley multiplier method [31], Anderson
& Green Growth remaining charts [32], Menelaus
arithmetic method [33], Moseley Straight line graph
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method [34]. F Shapiro [35] Bigmivae TenaeHio 10 no-
CTIMHOI CTUMYJIAL] 2460 Ta/IbMYBAHHA POCTY KiHI[IBOK
32 HAABHOCTI CyAMHHOI Maab(opmanii. Bin BuaBuB, mo
Pi3HHUIIIO NOMITHO YK€ B PAHHbOMY JUTHHCTBi Ta IO
HaiMipHe 301IbIIEHHA JOBKUHU KiHIIiBKY BijOYBA€TbCA
IPONOPLIIHO JO POCTY i, AK IPABUJIO, TAKUMHU X TEMIIa-
MU I0/J0 HOPMAJIBHOI'O POCTY.

[Ipornosysannd PIHK y mauientis i3 CM € BKpai
CKJIQJTHUAM, OCKIJIbKM Ha KiCTKOBUH DiCT BIUIMBA€ Oara-
TO (pakropis. IIpy NPOrHO3YBAHHI Pi3HUL JOBXUHU
HIDKHIX KiHI[{BOK Y NaLieHTiB i3 rineprpodicto Ha GoHi
cymuHHOT Mambopmanii A. Borowski [36] BCTaHOBUB,
110 JIOBXMHA 3/10POBOI KiHI[{BKM IIPY 3aKiHYEHH] KiCT-
KOBOT'O POCTY BiJIOBiald MOKA3HUKAM, I€peOauyBa-
HUMU METOZAMU 3 BU3HAYEHHAM KiCTKOBOI'O POCTY, 110
JI03BOJIAUIO PO3PAXYBATH HAJIEXKHI TEPMiHU eridisiope-
3y; MyJIbTU(AKTOPIaIbHUIN METOZ OYB HEe(DEKTUBHUM, 4
CKEJIETHUY BiK HE BiJINIOBi/JaB XPOHOJIOI{YHOMY BiKY.

Y.W. Kim ta cnisasropu [14] mposenu anamis pe-
3y/IbTaTiB OOCTEKEHHA ManieHTiB i3 CM Ta BU3HAYAIN
(axropu pusuky PIHK 6inpme 2 cm. BecranoBneHo, mo
TOTAIbHE ypaxkeHHA CM HIKHBOI KiHIIiBKM 6YJI0 BU3HA-
YEHO fAK €IUHUN He3atexHuil pakrop pusuxy PIHK.
BuIOBXEHHA 3HAYHO YACTIlIE 3yCTPi4AEThCA B OCIO XKi-
HOYOI CTATi, HIX YOJIOBIUOI.,

Jlna xopexuii PIIHK y fiteit 3aponoHOBaHo 6arato pis-
HOMAHITHUX XipypriYHUX METOAIB. BiMiHHICTb [IUX METO-
JiB IoJArae y MULIxy gocaruenns kopekuii PIHK — Bkopo-
YEHHAM OUIBII JIOBIOf KiHI[iBKY; TIOJOBKEHHAM BKOpPOYE-
HO{ KiHII{BKM (OZHOMOMEHTHE 400 MOCTYIIOBE); BIUIUBOM
Ha 30HU POCTY JOBI'MX KiCTOK i3 METOIO CHOBUIBHEHHA 400
crumyaLi i ynkuii. CydacHUi mifxiz 10 OPTONEUYHO]
kopekuii PIIHK y piteit 6a3yeTbCd HA BUKOPUCTAHHI Ma-
JIOIHBA3UBHUX METOAUK XipypriyHoro JikysaHus. IIpore
y CBiTi HAOyBa€ Jeati OGUTBIIO! MONYIAPHOCT] KOHIEMIiA
KEPOBAHOI'O POCTY, 3A4CHOBAHA HA BUKOPUCTAHHI Pi3HUX
METOJI{B BIUIUBY HA 30HU POCTY JJOBI'MX KiCTOK, KA JI03BO-
e epextusHO yeysatu PIHK 32 neBHuit mpoMiKoOK 4acy
pY Pi3HiN opToneanyHin maTosorii [37, 38).

Yiiepiue MeToauKa erigiseonesy (610KyBaHHA 30H POC-
Ty) Gyna 3anpononosana y 1933 poui D.B. Phemister [39],
AKUNM BUKOHAB BUIMJIIOBAHHA IIPAMOKYTHOI'O KiCTKOBO-
XpAIIEBOrO 60Ky B eniMeradizapHiil AUIAHIE 3 000X
OOKiB i3 IOJANBIION0 MEPEOPIEHTALIEI0 KiCTKOBO-XPA-
IOBOTr0 610Ky HA 180° T2 MEPEKPUBAHHAM 30HU POCTY.
[I1M JOCAranoch CMHOCTO3yBaHHA emidisy 3 meTagizom
Ta 3AKPUTTAM POHU POCTY.

Y 1949 poui W.P. Blount [40] 3anpOnoHyBaB BUKO-
PUCTAHHA METAIEBUX CKOO /UL JIKYBAHHSA OCbOBUX Jie-
(dopmarniiit KoniHHOTO cyrno6a. Croci6b nikyBaHHS OyB
Ha3BaHWI “crermoBaHHA”. [li3Hime MeTanesi CKOOH
TIOYA/IM BUKOPUCTOBYBATHU /I IBOOIYHOTO OJIOKYBAHHSA
30H pOCTY 3 MeTOI0 Kopekii PITHK.

Y 1998 poui J.P. Metaizeau [41] 3acTocyBas yepes-
IKipHE BBEAECHHA KAHIOJbOBAHUX I'BUHTIB I TUMYA-
COBOI'O OJIOKYBAHHA 30H POCTY JOBI'MX KiCTOK KiHIi-

03

BOK (Percutaneous epiphysiodesis using transphyseal
screws — PETYS).

Y 2007 poui PM. Stevens [42] ynepiie 3aIpOIOHY-
BAB BUKOPUCTAHHA IUTACTUH i3 2 rBuHTamu (8-plate)
JUIL THMY4COBOIO OJIOKYBAHHA 30H POCTY 3 METOIO KO-
pexii 0CbOBUX ie(POPMALLIHl KOIHHOIO Cyr1062a Ta KO-
pexuii PIHK. [Tpu 1ibomy aBTOp BiI3HAYUB 3BOPOTHICTD
OJIOKYBAHHA 30H POCTY NIPU BUKOPUCTAHHI IIACTUHU 3
IBUHTAMU Td MOXJIUBICTb BiIHOBIEHH 1 (DYHKIIIT ITiC/IA
BUIIEHHA MeTAT0(]iKkcaTopa.

3aCTOCYBaHHA METOAIB OJIOKYBAHHA 30H POCTY Ma€
CBOI OOMEKEHHA, BUOID TAKTUKU JIKYBAHHA 3AJICKUTH
Bit mporHo3osanoi PIHK Ha MOMEHT 3aKiHYEHHS KiCT-
KOBOT'O POCTY.

Crocosno nikysanua PIHK npu CM nortpibHO Ha-
I'OJIOCUTH, 11O CepeJ] HAYKOBIIB € /{Bi TOUKHU 30pY: JACAKi
JOCTIHUKY [37] JOTPUMYIOTBCA CTPUMAHOI TAKTUKY Ta
BUKOPUCTOBYIOTh JIMIIE KOHCEPBATUBHI METOJUKU Op-
TOIEAUYHOIO JIKYBAHHSA, MOACHIOIOUU CBOIO TAKTHUKY
3arp0O3010 BUHUKHEHHS YCKIAJAHEHDb MIPY XipypriyHOMy
JIKyBaHHI (KPOBOTEYA, IPOIPECYBAHHA 3aXBOPIOBAHHSA
Ta iH.), HII — ZOCATAIOTH €(PEKTUBHOI KOPEKIIil 11aTO-
JIOTi{ OIIOPHO-PYXOBOTO anapary npu CM HUAxXoM BU-
KOPUCTAHHA PISHOMAHITHUX XipypriuHUX METOAUK
(67I0KyBaHHA POCTKOBUX 30H KiHIIBKM 400 MOJJOBKEH-
Hsl CEIMEHTIB BKOPOUYECHOI KiHIIIBKU i3 BUKOPUCTAHHAM
A3®) 3 ypaxyBaHHAM (POPMHU 3aXBOPIOBAHHA TA NOPY-
LIEHb IFeMOAUHAMIKU [44].

[Ipu ManbpopMmaLigax 3 yHOBIILHEHHAM KPOBOTOKY
(BM, JIM) PIHK 2 cMm i 6inbme norpedye Xipypriqynoi
Kopekuii. [Ipore mpyu AaHUX THUIAX MalbQOopMali
XAPAKTEPHi KOAryIAUifHi IOPYIIEHHd, AKi MifBUILY-
I0Tb PU3UK IHTPAONEPALINHUX TA MiCIAONEPALITHUX
yCKIaHeHb. 3 fanumu A. Dompmartin [45], y XBOpUX
i3 BM crnocrepiraerbCs J10Kani30BaHd BHYTPIMIHbOCY-
JVHHA KoarynomnaTid. [lepexiy 10Kani30BaHOi BHYTPIII-
HbOCYJMHHOI KOAry/Jaomnatii B TIEHEPaNi30BaHy MOXK-
JIMBUM TIPU ITIEPEIOMAX, ONEPATUBHUX BTPYYAHHAX. 3
METOIO 3AI00IraHHA TAKUX YCKIAAHEHb IOBUHEH OYTH
YiTKUI KOHTPOJIb HaJl OKA3HUKAMY 3TOPTAHHA KPOBI,
KOpPEKLid B IepejonepariinHoMy nepiogi posnazis, mi-
HiMi3a1lid OIIEPATUBHOI'O BTPYYAHHS.

JJ. Schoch [46] noBinomssie TIPO EPEKTHBHICTL T2 JI0-
LUTBHICTD NPOBEAEHHA €Mihisionesy y 83 MmallieHTis i3 npu-
sogy PIIHK 2-5 cm mpu cungpomi Kninmens — ‘Tpenone.
L. Hatzokos [47] Ta M. Takata [48] ormcany BUNIAKK TIOJ0-
BKEHHS 3/J0POBOI CTETHOBOI KiCTKM T4 KiCTOK TOMIIKU B A3D
Y A0POC/MX TaLienTiB npyu cuappomi Krinmerd — Tpenowne.

R. Chapot Ta O. Enjolras [44] npu oniHLi pe3yabraris
JIKYBAHHA BUJIOBXKECHHA HIDKHBOI KiHIIIBKU IIpU apTe-
pioBeHO3HUX Maibdopmaniax (ABM) musxoMm Tumua-
COBOTO OJIOKYBAHHA 30H POCTY METAIEBUMU CKOOAMU
BiI3HAYA/IM 3HAYHE TIOTipIIEHHS Tepediry Manrbpopma-
1ii micig IpoBEAEHOro JIIKYBaHHA. ABTOPH BiMi4aIOTh,
o 32 HAgBHOCTI ABM vy AiUIAHII KOJMHHOTO Cyrao6a
(BHYTPILIHbOKICTKOBA JIOKA/Ni3aLlisg) MPOBEICHHA THM-
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YaCOBOIO OJOKYBAHHA 30HM POCTY MOXKE CTHMYJIOBA-
T OporpecyBaHHd Manbpopmarii. [lanientam i3 ABM,
AKI MAIOTb PI3HUIIO JOBXMHU HIDKHIX KiHI[IBOK IIOHAJ|
2 CM, PEKOMEH/IYIOTb OOI'PYHTOBAHE OPTOIEAUYHE JIi-
KYBAHH, i3 3BCACHHAM /IO MiHIMyMy PU3HKIB PO3BUTKY
YCKIAHEHD, [OB'A3aHUX i3 NPOBEJCHHAM XipypridHoi
KOPEKIIil ypaKEHOT KiHIIIBKU.

M.S. Ferreira [49] pekoMeH/ye TOJOBKEHHA CETMEH-
TiB 340pOBOT HWKHBOI KIHIIIBKY I KOPEKLI Iineprpo-
(¢ii Kinnisku Ha poni ABM.

YV Bunagkax PIHK uepe3 BKOpOYeHHA KiHIiBKU
IPOLEAYPA MOAOBKECHHA KiCTOK HE PEKOMEHAYETHCH,
OCKIJIbKM KiCTKa ypaKeHOI KiHI[iBKHM, AK IPABUJIO, MAE
O3HAKH OCTEOIOPO3Y.

Bapro BigsHauuTH, MmO ny6iKanil moAO NiKyBAHHA
PIHK y manientis i3 CM MaloTh COpPafiU4HUN T4 6€3-
CUCTEMHMI XapaKTeD, 0e3 ypaxyBaHHA Iepediry 0CHO-
BHOT'O 3aXBOPIOBAHHA, META0OMIYHUX TAd CTPYKTYPHUX
3MiH KiCTKOBOI TKaHWMHH, (popMu Ta soKamizauii CM,
CTYIIEHA KOMIIEHCALlil KDOBOTOKY Td (DYHKIIil YPaXKEHO]
KiHIIiBKY, B HUX Bi/ICYTHA iH(QOPMaIif 00 IPOrHO3Y-
BAHHA PO3BUTKY OPTOIEANYHOI ITATONOT .

TaxuM 4MHOM, HA HAml TONLY, 3AIUIIAOTHCA
HEPO3B'A3aHUMY HACTYIIHI KIIOYOBi MUTAHHA: BUBYCHHA
T4 OO'€KTUBI3ALiA 3MiH CTPYKTYPHO-(DYHKL{OHAIBHOIO
CTaHy KiCTKOBOI TKaHUHU 11py CM; IPOrHO3YBAaHHA CTyIIE-
HA BUJIOBKEHHSA KiHIIIBKU 3JIEKHO BiJl TAKKOCTI CYAUHHOL
TATOJMOT] T4 BiKy MALi€HT4; PO3POOIEHHA CUCTEMH KOH-
CEPBATUBHOIO JIKYBAHHA OPTONEANYHUX IPOABIB IPU
CM; MOXIMBICTH T4 JIOLUIBHICTb 3aCTOCYBAHHA Pi3HUX
METO/IiB XipypriqHoi KOPEKIIii, B TOMY YKC/Ii THMYACOBOT'O
OI0KyBAHHSA 30H pocty A Kopekuii PIHK; nokasansa Ta
IPOTUIIOKA3AHHSA 10 XiPYPIiYHOI'O JIKYBAHHA 3a/I€KHO Biff
(dopmu CM, if ToKaTi3anii T2 BiKy XBOPOr'o; TEPMiHH, €TAIl-
HiCTb, 3/Ty4YEHICTh BY3bKHUX CIELAMICTIB PI3HOIO IPOdi-
JIIO TIpY IIpOBeZieH i Xipypriunoro JikyBanHs PIIHK npu
CM, iX JOLiIbHICTD TA OE3MEKA.

BucHosku

1.  CyzaunHa MambQopMmanig — THKKA MATOJIOT,
A KOl XapaKTepHUM € HAABHICTb Pi3HOMAHITHOI
OPTONEANYHOI IIATOJNOTT: 3MiHA JJOBKUHHU Ta 00'€My
ypaXeHoi KiHliBKY, geopMartiii XpedTa, KOHTPAKTYPH
Cyrno6iB, feopmartii CTOI, Cepes AKUX HANYACTIIe 3y-
CTPivaeThCA Pi3HULA JOBXUHU HIDKHIX KiHIIiBOK.

2. Oproneanune nikypanua PIHK npu CM 1mo-
Tpedye po3pOOKM MOKA3aHb TA IPOTUIIOKA3AHD 10 BU-
KOPUCTAHHA KOHCEPBATUBHUX Ta XiPYPriyHUX METOJIB,
y TOMY 4UCJi IOAAIBIIO] PO3POOKH Ta YAOCKOHAIECHHA
METOJMK XipYPri4yHOIo JiKyBaHH, 3 YPAXYBAHHAM (POP-
MU 32XBOPIOBAHHS, JIOKAII3aLlil ypAKEHHS, BIKY Ialli€H-
T4 T4 CTYIEHA KOMIIEHCALl{l FeMOJUHAMIKU.

KoH(mikT iHTepeciB. ABTOPH 3asBIAI0TH TIPO Bifl-
CYTHICTb KOH(IIKTY iHTEPECIB il YaC MiATOTOBKU CTATTi.
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Vascular Malformation as an Orthopedic Problem

(Review)

Guk Yu.M., Zyma A.M., Kincha-Polishchuk T.A., Cheverda AL,

Vyderko R.V., Skuratov O.Yiu.

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

Summary. Scientific research is analyzed and highlights the modern views on the problem of
orthopedic manifestations of vascular malformations. The achievemenits of scientists concerning
etiology, pathogenesis, classification, orthopedic manifestations and treatment of pathology of
the musculoskeletal system at vascular malformations are described. The authors also identified
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key unexplained practical issues of orthopedic manifestations in this nosology and announced
ways to solve them.
Key words: review; vascular malformations; orthopedic pathology; leg length discrepancy.

Cocyaucras MaTb(OPMALHA KAK OPTOIIEAHISCKAST
npoosema (0630p)

Dyx FO.M., Suma AM., Kunuaa-Iomuuyx T.A., Yeeepoa A1.,

BbtéepKO PB nypamoe AIO.

ry HHcmumym mpagmamonozuu u opmoneouu HAMH Vipaunw”, 2. Kueg
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Ilepemonepariifina TpaHcapTepiaTbHa eMOOMi3aIisa
3/I0AKICHUX IYXJIMH KiHI[iBOK (CY4aCHUI CTAH MPOOIEMH)
(Orap)

Cononiyun €.0., IIpoyenxo B.B.
AV Tucmumym mpasmamonozii ma opmonedii HAMH Ypainu”, m. Kuig

Pestome. Y cmammi po321AHYMO KMy ansry npoosemy CyuacHoi mMeouyuni, 30-
Kpema 3acmoco8y8anis memooy mpancapmepianshoi emooni3auii cyoun npu aiKyean-
Hi 3OAKICHUX NYXAUH KiHYIB0K. BUCGimaeno memy, nokasanns, mexwiumi 0Coonusocmi
ma mamepianu, AKi 3acmocyomsca 014 ii npoeedents, a Maxom npomunoKa3anms ma
YCKAAOHeHHA. PO32NAmYmo epexmusnicms memooy npu nio2omosuyi nayienma 0o onepa-
MUBHO20 MPYUAHHA 3 NPUBOOY ZNOAKICHOT NYXAUHL M A3080-CKeAemHOi cucmemu. 1Ipu
AMANI3T CYMACHOT IMYUUSHANOL MaA IHO3eMHOT iimepamypu 3’AC08aH0, W0 Hapa3i po3uiu-
Dro10muCa NOKA3AHHA 0A8 BUKODUCANHS 0A1H020 MemO0Y, 800CKOHAMIOIOMbC MEXHIUH
MONCAUBOCTE 00AOHANHA Ma PISUKO-XIMiuHT 6racmueocmi mamepiani. Oxpecreni nu-
MAHNA NOOANBUL020 BUBHEHNSA | PO3E’A3AHNA 0aHOI NPOOSEMU.

Kmouoei cnoea: o2120; mpancapmepiansria emoonizayia (TAE); 3M08KICHI nyXauHu KiH-

UIBOK; CADKOMU M AKUX MKAHUH; MEMACMAmuyti YDaxcens; Xipypeiuna cyournna okmo3is.

Beryn

Ha rtenepiniHiil yac 37104KiCHI IYXJIMHU CKEJIETa, 30-
KpeMa CapKOMU MIKUX TKAaHUH KiHIIiBOK, 4K i paHile, 3a-
JIIIAIOTHCA HEJIOCTATHHO BUBYECHOIO MATOJIOTIEI0, PAHHSA
J{AarHOCTHKA SIKOi BCE INE € HEBUCOKOIO. [lepeaycim 1ie 06y-
MOBJIEHO iX BiTHOCHO HEBEIMKOIO KiMIbKICTIO: BifI 1 110 2,5%
BCIX 370AKICHUX IyxJInH [1, 2]. TaKOX BAAIMBOIO € BifICyT-
HiCTb OHKOHACTOPOKEHOCT Y (DaxXiBIiB, TPYAHOIi IOCT4-
HOBKHU K/IH{YHOTIO /iiarHO3y NPU IMMOOKOMY 400 BAKKO-
JOCTYITHOMY PO3TAIlyBaHHI HOBOYTBOPEHHS, HEJOOL[HKA
BAKIMBOCTI NIEPEAONEPAINHOI MOP(ONOrigHOi BepUdi-
Kar(ii MyX/IMHY, TOMIJIKA TEXHIKH BUKOHAHHA IiarHOCTHY-
HOT NPOIEYPH, TOXUOKU METOUKNA OOPOOKU Matepiary
6ioncif [3]. CaprkoOMU MIKUX TKAHUH KiHI[{BOK OUIBII HiX
y 60% BUMA/JKIB PO3BUBAIOTHCS Y MAIIEHTIB MPAIE3IAT-
HOTO BiKy. Xipypriune JIKyBaHHS JJaHOI MAaTONIOrii 9acToO
IPU3BOJUTD /IO IHBAIIM3ALT XBOPUX, 1 TaKi pe3ynsraTu
HE MOKHA HA3BATH 33J0BUIbHUMU. L1l (PaKT € He TUIbKK
MEJNYHOIO, 4 11 COIaIBHO-€KOHOMIYHOIO IIPOOIEMOIO [4].
OgHUM 3 OCHOBHMX HEPO3B43aHMX 3dBJAHb, IO IIPU-
3BOATD JI0 iHBATiIM3ALIil MTAI[IEHTA, € YaCTOTA MiCLIEBOTO
PELMAMBYBAHHA NYXIUHU. 32 JanuMu [I.B. MapTuHKOBa
(2011) Ta in., yacToTA JIOKIBHUX PELIUNBIB ITC/IA BUJA-
JIEHHS IEPBUHHOI IyXJIMHU CTAHOBUTB Bif 15 10 60%, ipn
IIbOMY YACTOT4 OBTOPHUX PELUANBIB ocsrae 50% i 6ib-
e [5, 6, 7). SIK CBiTYMTH HAKOTIUYEHHIT PI3HUMU aBTOPAMH
JOCBiJI, TIOMIIIUTY PE3Y/IBTATH JIKYBAHHA CAPKOM MAKUX
TKAHUH KiHI[IBOK MOKHA IIJIIXOM 3aCTOCYBAHHA IOJATKO-
BHX METOJB MiCLICBOTO BIUIMBY HA NYX/JIMHHY TKAHUHY K
y TIepefonepariiniuil nepiof, Tax i mij yac Xipypriunoro

08

BTPyYaHHA [8, 9]. 3 HOABOIO PEHTTCHEHIOBACKY/IAPHUX Me-
TOAMK NOYAIOCA 1X AKTUBHE BUKOPUCTAHHSA, B TOMY YMCII
i B JIIKYBAaHHI IyXJIMH KIiCTOK T4 M'KUX TKAHMH KiHI[{BOK,
4 Takox ix penuausis [10]. Jorenep meroau iHTEPBEH-
LifHOI pajionorii B OHKOMOTIT IPOAOBKYIOTh MOCTITHO
BJIOCKOHAIIOBATUCA | AKTUBHO PO3BUBATHUCH, 1110 JO3BOJIAE
CKOPOTUTH OOCAT iHTPAONEPALFIHOI KPOBOBTPATH, Killb-
KiCTb YCK/IA/JHEHDb, 3HUZUTH BiICOTOK PELIUUBIB, d TAKOK
30LIBIINTH KITBKICTh OPraHO306€pEXHUX onepartint [11].

Mera - BUCBIT/INTY CY4aCHi METOAU Iepeoneparii-
HOT embomi3ani 370AKICHUX NyXJIMH KiCTKOBO-M'A30BOi
CUCTEMU JIIOJAWHM, NPOAHANI3YBATA iX MOMIMBOCTI T4
€(PEKTUBHICTD.

[lepuri MOBiIOMJIEHHA PO BUKOPUCTAHHA €HJO-
BACKY/IIPDHOTO METOJY IIPU JIKYBAHHI NyX/JIMH OOJIACTi
i garyiorbea 1904 poxom, xomu RH. Dawbarn su-
KOH4B TPAHCKAPOTHAHY €MOOMI3allii0 CAPKOMH Ialli-
€HTa Ccymimnmo napadiny ta 6ensuny [12]. ¥V 1972 p.
R.E. Heckster noBioMus, mo J0ONEPAIlifiHA eMOOi3a1lis
NYXJIMHY [OJIETTyE if Xipypriyue BUAaNeHHs Ta € eek-
TUBHOIO 1 HA/IITHOIO aJIETEPHATUBOIO METO/Y IIEPEB A3KU
T'{JIOK 30BHIIIHBOT COHHOI apTepii [13].

Y 70-1i poxu XX CTOJHTTA IPU HOJAIBIIOMY PO3BUTKY
METO/IKH €MOOIi3a11ii HACTYITHI CIPOOK POOMIN Ha META-
CTATUYHUX OCEPEKAX KiHIIBOK IPU 3TOAKICHIN MyXIUHI
BHYTPIilIHLOrO Oprany [14]. OpHaK HA Cy4acHOMY era-
i PO3BUTKY METOAUKU TPAHCAPTEPIAIbHOI eMOOi3aLii
(TAE) moka3aHHA /IO 3ACTOCYBAHHS JJAHOTO METOIY PO3-
IIAPMIACA 1 3dCTOCOBYIOTBCA Y JIKYBAHHI AK 3/7OAKICHUX
NyXJUH (TNEPBUHHUX | BTOPUHHUX) KiCTKOBO-M'A30BOL
CUCTEMH, TaK i HABiTb JOOPOAKICHUX HOBOYTBOPEHD [15].
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OCHOBHMM 34BJaHHAM TPAHCAPTEPIAIbHOI €MOOi3aLii
€ JIeBACKY/IAPI3aLiid NyX/IMHY. BOHA 1OKA3aHA K ITA/HATHB-
Ha TIpOoLieAypa VI MOJIETTICHHA KIHIYHUX CUMIITOMIB 3a-
XBOPIOBAHHS, K IIEPEONEPALITHNAN 3aXi/] /11 3MEHIICHHS
TepionepaifHoOl KPOBOBTPATH, @ B JEAKUX BUNAJKAX fAK
OCHOBHE JIKYBaHHs. Y BCIX BUIA/IKAX [PU BUKOHAHHI TAE
TIOBMHHA [IPOBOJUTUCS OKIIIO3iA AKOMOTA OUIBbIIOT KiTBKOCT]
CY/IVH, IO JKUBJIATH IyXJIMHY. Pe3ysraT Bapiloe Bifj IIOBHO-
IO HEKPO3y IyXJIMHU JI0 BUPAKEHOTO CTYIEH imemii 460
TIOBACKYIAPHOCTI. 3a3BUYail PEKOMEH/YETHCA MIONEPEHE
TUIaHyBaHHA 32 jionomororo MPT, KT Ta ynsrpassyky, mo
JO3BOTAE iEHTU(]IKYBATH APTEPIAIbHE KPOBOIOCTAYAHH,
BEHO3HUH BifTiK, HOIMMPEHHA IIPOLIECY Ha CYCiiHI OpraHu
i TKAHMHU 3 YPAXyBAHHAM OIM3BKOCTI PO3TAIIYBAHHS JKUT-
TEBO BUKIMBKUX CTPYKTYP, IO MAIOTH 3araJIbHE KPOBOIIOCTA-
yanHd. KT-anriorpagis 0co6mmBo KOPUCHA TIPU CKITAIHUX
YPKECHHAX 13 BETMKOIO KIIBKICTIO MOK/IMBHUX IIIAXIB apTE-
piasbHOTO NocTavaHHs. [1ica monepesHporo IWIaHyBaHH
KaTeTepHa aHriorpagis BukoHana iy yac TAE nigrseppxye
pEe3y/IbIaTy Bidyalisaliii 1110, B KiHIEBOMY IiJICYMKY, BU3HA-
yae Hesreuny emborizariio [16)].

Anasi3 pe3y/abraris aHriorpapiyHux ZOCIUKEHD 3a-
CBiIYMB, 11O PO3MIp MYXJIMHKU MA€ IPIMY KOPEJALIIO 3
KUIBKICTIO JUKEpET KPOBOIOCTAYaHHA. 32 CTYIIEHEM BaC-
KyJIApU3ALIil BUAUIAIOTh IYXJIUHU 3 BUCOKOIO, IIOMIPHOIO
T4 HU3BKOIO BaCKy/spuaaliero. [1pubansHo y 50% Bu-
II4/IKiB YCIX CAPKOM M'MKMX TKAHWH Td KiCTOK KiHIIiBOK
BUABJIAIOTBCA IYXJIMHU 3 BUCOKMM CTYIICHEM BACKYIIS-
pu3auii, 61m3bK0 40% Oy MPEACTABICH YXIUHAMHY 3
IIOMIPHOIO BACKYIAPU3ALIEIO, i jimine Timbku y 10% Bu-
II4/IKiB BiI3HAYA/IACA HU3bKA BACKY/IAPU3ALIIA 3/I0OAKICHOT
IyX/IMHYA. HalBUIIOI0 BACKYIAPU3ALIEIO BiPI3HAIOTHCA
AHTi0CAPKOMH Ta CAPKOMU 3 HU3BKUM CTYIICHEM Jude-
pennioBanHa (G3-G4). [0 HHU3BKOBACKYIAPU3OBAHUX
IYXJIMH TIEPEBAKHO 32PAXOBYBAIUCA JIOcapkoMu [11,
17]. Le migTBepLKye TEOPIIO, IO BACKYIAPU3ALLiA MyX/IH-
HU TIOB’513aH4 3 if [iCTONOT{YHUM IJTUTIOM, 4 HE KiJIbKiC-
TIO CYJWH, fKi {i XUBIATH [18].

KpiM TOr0, 3J1€KHO Bijl BHYTPILIHBOI aHTI0APXITEKTO-
HiKM BCTAHOBJIEHI OCOGIMBOCTI KDOBOTOKY B JIEAKHX ITyX-
JIMHAX MEBHUX TiCTONOTYHUX (hOPM. BilbImicTh aBTOpIB
OIIUCYE, IO 3NMOAKICH] MYX/IMHU KiCTKOBO-M 30BO1 CUCTE-
MU B3arajii MalOTh 3MilIAHWIT TUI KPOBOIIOCTAYaHHsA. BiH
JiarHOCTYEThCA Y 55% BUIAJIKIB. JJpyruM 3a 4aCTOTOIO 110-
XO/PKEHHA OYB MAriCTPAIbHUI TUI KPOBONOCTAYAHHA —
OJIU3BKO 35% BUIIAIKIB, i ue y 10% BUIAJIKiB BUSHAUABCA
PO3CUITHUN TUIT KPOBONOCTA4AHHA MyxX/IMHHU [19]. Takum
YUHOM, BKE Ha €TaIli IepeIonepariitHoro IIaHyBaHHA Bi-
JIOMMIT TUI CYJUHHOTO KPOBOIIOCTAYAHHA IYXJIMHU, THUII
il BACKY/IIPU30BAHOCTI, IO J1a€ MOK/IUBICTb NEPEAOAYATH
00’'€M KPOBOBTPATH.

Iloxa3anna. Ha 1anni yac icHye MMUPOKUN Jiaria3oH
n0Ka3aHb 1 TAE nepBUHHUX (JOOPOAKICHUX i 3/I0AKIC-
HUX) i BIOPMHHUX (METACTATUYHMX) IYXJIMH KiCTKOBO-
M’430BOI CUCTEMU: 3 METOIO 3HIKEHHA PU3UKY OIEPALIili-
HOIO Ta TMCIAONEPALHOIO0 IeMOPAridyHOro CUHJAPOMY,
JUI CIPOIIEHHA XipypriYHOro BTPYYaHHS, KyIipyBaHH

0010, TMXOMAHKH, KPOBOTEYi, KOHTPOJIIO ENEKTPOITHUX
Ta {HIUX PEOJIOTUHUX IIOKA3HUKIB KpOBi. EMOOmi3awid
MOKE TAKOXK 30UIBIINTHI YYTIMBICTb IIYXJIMHU 10 XiMieTe-
parii 260 npomenesoi Tepartii [20].

IIpomunoxasanna. Ilpn TpOBEAEHHI €MOOMi3aNii
NyX/IMH KiHIiBKY € IEBHi MPOTUIIOKA3AHHA T4 OOMEKEH-
Hfl, XapaKTepHi B3araii /yid BCIX BUJIB PEHTTCHEH/OBAC-
KY/IPHUX OIEpalii, a Came: HAABHICTb KOAryJIomnari,
TPOMOOLIUTONEHIT 400 aHeMii, aneprii HAa KOHTPACTHI
TIPENAPaTy, TOKKI (POPMU HUPKOBOI HEAOCTATHOCT], aHa-
TOMiUHi OCOOMMBOCT] OYZOBU CYAUHHOIO pycaa (21, 22].
He 3ariBuM Gyze BiI3HAYNTH, IO MOABA HOBUX IOKOJiHb
KOHTPACTHUX HENMOAOBAHUX IPENapaTiB 3MEHIINIA CIIN-
COK IPOTHUIIOKA3aHb /IO IPOBEACHHA TPAHCAPTEPIAIbHOT
eMO0JTi3a1Iil.

Texnixa euxonanna TAE. SIx npaBuso, TpaHcaprepi-
aIbHA eMOOMI3aLi POBOAUTBCA B YMOBAX PEHITEHOIIE-
pawLifiHoOi Iepe] BUKOHAHHAM OCHOBHOI'O XipypriYHOro
BTpy4aHHs. [y npopiTakThKy 00IHOBOTO CUHAPOMY, 11O
BUHUKAE B IIPOLIEC] IPOBEAEHHA aHriorpadii Ta Mmicid BU-
KOHAHHA eMOOMi3alil CynH, NAlieHTH OTPUMYIOTh IIpe-
MEIUKALUIO. 3 LIi€I0 METOI0 3dCTOCOBYIOTHCA MPENAPATH
TPUMETICPUINH T4 Jiid3enaM Y CTaHZAPTHOMY JI03yBAHHI.
Jlane noeHAHHA IIPENapaTiB € JOCTATHIM JUI KyIipyBaH-
HA T4 IPO(INIAKTUKN 60IBOBOTO CUH/IPOMY Y ITALEHTIB [4].

Jani 3a onOMOror0 iHTPOAIOCEpPA B ACENTUYHUX
YMOBAX PEHTTECHXIPYPIiYyHOi ONepar{iitHOl 3[iCHIOETHCA
JOCTYII 10 apTePianbHOrO pycad. Y OUIbIIOCTi BUIAJKIB
(95%) pisHOBUOM apTEPiAIbLHOIO AOCTYIY € ZOCTYII Ye-
pe3 crerHosy aprepito 3a CenppunrepoM. Jloctyn yepes
IUVIEYOBY APTEPIIO € MEHII 3PYYHUM T4 MA€ OUIbLIY KiJlb-
KiCTb HEZIOMIKIB Y TIOPIiBHAHHI 3 JOCTYIIOM YEPE3 CTEIHOBY
aprepiio. BiH BUKOPUCTOBYETHCA TIILKU B PA3i HAABHOCTI
NPOTHUIIOKA3aHb 4060 HE3J0MAHHUX TEXHIYHUX TPY/HOIIIB
TIpY MPOBE/ICHHI CTETHOBOI'O JJOCTYIY JIO APTEPiaIbHOIO
pyCId, TAKUX AK: NEPU(EPUYHE POITAUYBAHHA NYXINH
BEPXHIX KiHIIBOK (HEAOCTATHA JOBXMHA APTEPidIbHUX
KaTeTepiB) Ta KPUTHYHI 3MiHU CTEHOBHMX apTEPiH, 110
HE JI03BOJIAIOTh 3AIMCHUTH AAHUI BUJ| gocTyy. [Ticad Bu-
KOHAHHA aPTEPia/IbHOIrO JAOCTYIY IPOBOAUTHCA OIVIAI0BA
aHriorpadis HEOOXIIHOTO CErMEHTA CYAMHHOTIO PyC/a Ta
OLIiHIOETHCA OCOO/MBICTh AHATOMIUHHMX CIiBBiJHOIIEHb
IYXJIMHA T4 CYMDKHUX OpraHiB i TKAHWH, 4 TAKOX HasB-
HiCTb MOMJIUBOCTI CEJIEKTUBHOI KATETEPU3ALII CYAUH, 1110
JKUBJIATD IYXJIUHY [23)].

[Tic/ BUKOHAHHA JiarHOCTUYHOI aHriorpagii cyaus,
IO KUBJATH IyXJIMHY, IPOBOAATD IX iIEHTU(IKALIO Ta
KaHIOJALIIO 32 JIOTIOMOTIOK0 IPEAMOJICIbOBAHUX KaTeTe-
piB Ne 4-5 F 260 3a onomororo Mikpokarerepis [24]. Mi-
KPOKATETEPU MAIOTh JIesAKi nepeBard. EMOOIYHUIT areHT
MOK€e OyTH JOCTABICHUH i3 MAriCTPAIbHOL CYAMHU T4 T10-
TEHIIHO 3HU3UTU MMOBIPHICTb HEIUILOBOI eMOOi3aIlii,
CyMHY, MO KUABIATH MYXJIMHY, Y 6araThbOX BUIA/IKAX €
rineprpooBaHUMU OGE3IMEHHUMU CYAUHAMY, T2 {X KAHIO-
JIALA KATETEPAMHU BEJIUKOTO KATOPY OLIbII CKIA/HA.

[Ipy BUKOPUCTAHHI KATETEPA BENTUKOIO KAmOpy ap-
TEPiIbHUM CIIAa3M MOXE IPU3BECTU 0 IOMIJIKOBUX
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KiHIEBUX IIYHKTiB €MOOIi3allii, MO y MiACYMKy 3HU3UTb
e(DeKTUBHICTb CaMOi IpoLeAypy. Tak CaMo TPyAHOMILi €M-
Oosizatii CTBOPIOIOTh KOPOTKi apTepiasibHi CTOBOYPH, 110
AIYTh 0 MyXJIMHU Bil MAriCTPAIbHUX CYIAMH, OCKIIbKH iC-
HY€ BUCOKUH PU3HK IIOTPAIUIAHHA 3ACTOCOBAHNX €MOOJIIB
Y MariCTpaIbHi CyAMHHI CTOBOYPH 3 NOAAIBIINM TPOMOO-
30M nepudepruuHmX BiIIiB CyIMHHOTO pycia [25]. Tomy
HEBIUIIBHOIO YACTUHOIO OIepallii € CUCTEMHA I'eIIapUHi-
3411is1 3 KOHTPOJIEM ITOKA3HHUKIB KOAT'yIOIPAMH.

[Tpu npoBefieHH] epesonepariitHol eMoom3aLii cy-
JUH, AKi KUBJIATH [YXJIUHY, 3HAYHO IIOJIIIIYEThCA Bifl-
MEKYBAHHA TKAHUHU [TYXJIMHY, 3MEHINYIOTHCA 1T pO3MipH,
TOJIETIYETHCA BUAAICHHS, iCTOTHO 3MEHIIYEThCA KPOBO-
BTPATA Il Yac onepartii, SMEHIIYEThCS TPABMATHYHICTD Ta
TPUBAJICTb BTPYYaHHA IPY 30UIbIIEHH] 1Oro obcary. Lle
Hi/IBUINYE PAAUKAIBHICTD T4 €(EKTUBHICTD XipypriyHOIro
JKYBAaHHA, JO3BOJIAE B DAL CUTYAL{il YHUKHYTH IIOBTOP-
HUX ONEPalii, 3MEHIIYE TAKKICTh Nepediry micagonepa-
LiMHOTO TIEPiOofy, MiBUIIYE e(DEKTUBHICTb A/ IOBAHTHUX
METO/IiB JIIKYBAHHA. Y JIEAKUX HEONEePAOETbHUX BUAIKAX
BUK/TIOYEHHS JKMBJICHHA HOBOYTBOPCHHA € €MHKUM 3Hd-
YyIIMM 33COO0M KOHTPOJIO POrpecii MyX/TMHY, KIHIYHO]
Jerepioparyii Ta 3a106iraHHA TyMOP-ACOLOBAHUX T€MO-
pariyHux yCKIAHEHb [26, 27).

[Tica em6omisaniii MPOBOAUTHCA MOBTOPHA AHTIOTPa-
(big, AKA JEMOHCTPYE CTYIIHb JECBACKY/IAPI3aLIii yX/IMHU Ta
OLHIOE IPOXIiIHICTb CYMDKHOI MariCTpaIbHOI HOPMAJIBHOL
CyAMHHO! Mepexi. TaKOoX JUIA IOMAKIIEHHS OYiKyBAHOTO
IEPUTYMOPAIBHOIO HAOPAKY, IO BUHUKAE AK HACTIOK
€eMOOi3a1Lil, 32CTOCOBYIOTh BHYTPIIHBOBEHHE BBEICHH
CTEPOIAiB. 3a3BUYA NOCTAHTIOrPA(iYHe CHOCTEPEKEHHA
BKIIOYA€ KIHIYHY MEPEBIPKY MAriCTpaIbHOIO Ta IEPU-
(beprUyYHOTrO MyJIBCY, HEBPOJIOTiYHE OOCTEKEHHS /U1 BUSB-
JIEHHA GY/ib-IKOTO KIIHIYHOTO NMOTiPIIEHHS, IO MOXE OyTH
BTOPUHHUM BHAC/IIOK BUHUKHEHHS imeMmii [28].

Mamepianu ona TAE. OnHuM i3 OCHOBHUX TIPUHIIU-
IiB PEHTTECHEH0BACKYLAPHOL eMOOIi3aLlii € MAKCUMaJIb-
HO CEJIEKTUBHA YCTAHOBKA KATETEPA Y BIIIOBIIHY CYJMHY,
o ¥Uje 0 NYXJIWHU, T JOCATHEHHS KOHTPOJIbOBAHOI
okmo3il 1iel cyauHu. Cy4acHW TEXHONOITYHMI IIPO-
Ipec eHIOBACKYIAPHOI Xipyprii IPU3BOAUTD O PO3POO-
KU OLIBIT JOCKOHAIMX MiKPOKATETEPIB Ta MiKPOEMOOJIIB
(mikpocepn), AKi MiCTATD JIKAPChKi pEYOBUHY, IO [0-
3BOJISIE€ 3HAYHO PO3MKUPHUTH 3ACTOCYBAHHSA L[bOT'O METOLY
B OHKOJIOT1i [29]. EMOO/II3yI0UMMY aT€HTAMU BUCTYIIAIOTh
TeMOCTATUYHI I'YOKM Ta IX CYCIEH3i, aKPUIOBUI KIIEH,
YACTKU MOJIBIHIIAIKOT0JI, 4 TAKOXK MeTasesi cripaii [30].
o0 MOPIBHANBHUX PE3YIbTATIB 3aCTOCOBYBAHHS TOT'O
9y {HIIOrO eMOOMYHOrO Matepiany — iX NMPOBEAEHO 1
ONYOJIIKOBAHO JYXKE MaJO.

[Ipu BU6OPi MIKPOUACTUHOK i1 eMOOi3ALL{i KEPYIOTh-
s 6AraTbMa YMHHUKAMU: 1€ TUII YXJIMHY, if IOKATi3aLid,
MeTa MPOLEAYPHU. Ale HANOUIBIT BAKIUBUM € JOCBIf JIiKa-
pA, AKUI DPOBOAUTD LIIO TIpoLeAypy [31]. Buginaiors co-
JipHi (rycri) Ta pifKi peYOBUHHU.

Jlng MexaHiYHO! OKIIO3il CyAMH MyXJIMHK 3aCTOCOBY-
10T yacTku nosiininanxkorond (I1IBA), axi 3mimyrors 3

KOHTPACTOM T4 BBOJATH CEJIEKTUBHO 4Yepe3 MiKpOKate-
TEp IiJj KOHTPOJIEM PEHTTEHOCKOMIl Po3Mipu IuX yac-
THHOK CKI4/IaI0Th Biff 45-150 10 1000-1180 mm (Contour
PVA particles, Boston Scientific, CIIA). 3a3Buuait s
OUIBIIOCT] IpoLEAYyp €eMOOMi3aLii MyXJIMH BUKOPHUCTO-
BYIOTh 4acTKU [IBA posmipom 150-250 mM. Embochepu
(BiosphereMedical, Inc., CIIIA) € ansrepHATUBOIO MiKpO-
YACTUHOK EMOOJIYHOI PEYOBUHH, MO CKIA/IAETHCA 3 TPUC-
AKPWIOBHX KEJATMHOBUX MiKpocdep.

Ha Bigminy Bizy yacTuHOK [1BA, AKi MOXKYTb MAaTH HEPIBHY
TIOBEPXHIO T PI3HUI PO3MIp, MIKpocdepu — 1ie chepryHi
YACTMHKY OJHOTO PO3MIpy Ta (POPMU. 32BIAKH L{bOMY BOHU
€ ileaIbHIM MATEPIaIOM Y14 JUCTAILHOTO IPOHUKHEHHS B
JIOKE TyXJIMHU. Y TIOPIBHAHHI 3 yacThHKaMu [TBA B pesyiib-
TATi NEPEAONEPALITHOI eMOOI3ALl TYX/IMHU 32 JJOTIOMO-
TOI0 eMOOC(EP 3HAYHO 3MEHIIYETBCA 00'EM KPOBOBTPATH
nix vac onepauii [32]. ITicia nposeaeHHs eMOomi3anii myx-
JIMHY MIKPOC(EPU HE MOTIPIIYIOTH CTAH,  TUIbKU BUK/IKA-
I0Th [IOMIPHY 3aITAIbHY PEAKIIIO [33)].

Pigky pedosuny, axka Tpomobye, — H-Oyrun nuanoa-
kpwiar (HBLA) (Trufill NBCA Liquid Embolic, Cordis
Corp.) TaKOXK BUKOPUCTOBYIOTH /I €MOOI3ALLii ITyX/IMH.
[Ipn npurotysanni HBIIA HEOOGXiIIHO YHUKATY KOHTAK-
Ty PEYOBUHU 3 iIOHHUMU PO3YMHAMU (KPOB'I0, KOHTPAC-
TOM, (Pi3i07I0OTTUHUM PO3UMHOM). PEYOBUHY, AKA 3B'A3YE,
CIIOYATKy po30aBngiorh 25-30% eriogonom (Cordis
Corp.) — MACIAHUCTUM CEPEOBUIIEM, 110 301/IbIIYE YaC
nonimMepusanii monomepa HBIIA Ta mosinmye AKicTb
nonximepuoi macu. Onyx (Micro Therapeutics, Inc.) —
1€ pifKa eMOO0/iYHA PEYOBHMHA, IO CKIAJAEThCA 3 CO-
OJIIMEPY — €TUICHBIHIIOBOI'O CIUPTY, PO3YMHEHOIO B
aumMetincynbpokenzi. Ilepesaroro Onyx nepesy HBLIA
1pu €MOOIi3aLi{ TYXJIMHU 3 BUCOKOIO BACKY/IAPU3ALIiEI0
BBAKAIOTD Te, 10 BiH MONIMEPU3YETHCS IIPU BUCUXAHHI,
HE CKJICIOETHCS, 4 TAKOXK JO3BOJAE E(PEKTUBHO KOHTPO-
JIOBATH BEJUKE 3AIIOBHEHHA BOIHHUINA 3 MCHIIMM PH-
3MKOM II€PEAYaCHOI MOMiMepU3allii, BEHO3HOI OKIIIO3il,
CKJICIOBAHHA KateTepa [34].

[HOAi V1A JIKYBAaHHA [IYXJIMH i3 BUCOKOIO BACKY/IAPHU-
34L{€I0 3dCTOCOBYIOTh €TWIOBUM CHUPT. AJIKOTOJIb Mae
HU3BKHMI1 PIBEHb BA3KOCTI, MO CIpHUsE IMUOOKOMY HPO-
HUKHEHHIO B OCEPEIOK NyX/IUHY. BiH € HaA3BUYaiHO 1i1-
TOTOKCMYHUM, BHAC/IIOK 11bOTO BUKIUKAE (PiOPUHOIIHUI
HEKPO3 EHJOTENIIO TA TPOMOO3 CYAMHU. ETAHOM MOBITLHO
BBOJATH B ypaxeHe Micue. Yepe3 5-10 XBUIMH HACTae
TpoMOOTHYHMI eeKT. [T0BHA OKIO3id, AK [IPABUIO, BU-
MArae TOETAHOIO MiAXoay A0 embonizanii [35]. Emooi-
341l €TAHOJIOM JyKe 6O0MI0Ya, TOMY 1i IIPOBOAATH IIif 34-
TaJIbHOIO AHECTE3IEI0.

Binoxpemmosani 260 mrosxanpHi croipani (COILS)
HAOUIbII Oe3reyHi i eMOOi3allil MyXJIMH 3 BUCOKOIO
BACKY/IApU3ALi€lo. BigokpeMmoBaHi IUIATUHOBI Cripai
320€3MEYYIOTD YK€ TOUHE POTOPTAHHA Td MOXYTb OyTH
BUJIAJIEH], AKIO OYB HENIPABUIBHO OOPAHUI PO3MIp 260
ix poamirenHst [36]. V curyariii, 1o 3arpoxye JKUTTIO, IpU
BUCOKOMY PU3UKY KPOBOTEYi IIPY IEPEJONEPALIiIHIN eM-
Oosmizanii METACTATUYHUX MYXJINH JeAKi (axiBLi obupa-
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I0Tb KOMOIHAIL{I0 4aCTUHOK emboiB [IBA Ta cripanei i3
HEP:KABIIOUO] CTA/Ti 260 IIATUHHU.

ATEHTH y BUIVIAA] YACTUHOK MOXYTb MATH JEsKi I10-
TEHII{MHI IIEPEBArt, OCKUIbKU 3HWKYETbCA YdCTOTA HECE-
nexTuBHOT embonizarii [37]. A. Yamamoto Ta iH. (2006) y
CBOEMY JOCJI/PKEHHI, TPUCBAYEHOMY OIEPALIiFHii KPOBO-
BTPATi MiC/IA €eMOOi3aLii, He BUABIM KIiHIYHO 3HAYYILO]
Pi3HAL MUK TPUCAKPUDKENATUHOBUMY MIKPOC(HEPAMU Ta
[1BA [38].

JKematrHoBa a6copOyioud TyOKa — TeMOCTATMYHMIL
34Ci0, MO HAJ1a€ KOPOTKOYACHUN (IO JICKIIBKOX TYDKHIB)
eMOOMI3yI0uni €(PeKT, BUKOPUCTOBYETbCA, fAK IIPABUIIO,
JUIA TIEPEONIEPALIFHOL eMOOMI3aLil CyAUH TilepBaCKyI-
Pi30BAHKX 3MOAKICHUX MYXJIMH KiHIIiBOK, 4 TAKOXK EKCTPA-
LEPEOPAIBHUX IYXJIMH, AKIO BUKOHAHHA OIIEPATUBHOIO
BTPYYAHH IUTAHYEThCA HANOMDKIAM YaCcoM (Bif 24 10 72
TO/IVIH). BBEZEHHA KOHTPOMIOETHCA 32 JJOLIOMOI'OIO dHTi-
orpacii T4 BUKOHYETCA /IO Bi3yaJIbHOTO YIIOBIIbHEHHA i
IPUIIMHEHHSA KPOBOTOKY B CYJMHAX, 1O KUBJIATH HOBOYT-
BOpEHHA [39)].

Cmpoxu nepeo xipypiunum aikysanuam. I1iy vac
AHAJII3Y [IPOBEJCHUX JOCTIPKEHDb 3a JAHUMU JITEpaTypu
OICPATUBHI BIPYYaHHA 3 IPHUBOAY 3MIOAKICHUX NYXIUH
KiHIIiBOK 323BUYail BAKOHYBA/IUCA B TEPMiHU BiJ| 48 10 72
roguH micaa em6omizawgii [40]. S. Sun Ta in. (1998) He Bu-
ABWIN CYTTEBOI PI3HULI MDK MAI[ieHTAMHU, 110 EPEHECIN
OIEPALII0 TPOTATOM NEPIINX 24 TOAMH MiCIA eMOOTi3a-
11ii, B TOPIBHSHHI 3 THMH, XTO MIEPEHIC OMepartito mcyst 36
rofuH Ta Obbie [41]. Yu BIVIMBAE YaCOBUY iHTEPBAI MK
TNEPENONEPAIITHOI0 eMOOI3AIEI0 Td HACTYIIHUM BHKO-
HAHHAM OIlEPaLii HA BUHUKHEHHA iHTPAONEPALITHUX 260
iC/IAONEPALINHUX YCKIAJAHEHD, 4 TAKOX HA PE3Y/BTAT Jli-
KYBAHHS, 3Q/IUIIAETHCA HEBIIOMUM.

Ho3zonoziuni popmu nyxaun. 3161161010 JaHi
JTEPATYPU BKA3YIOTh HA €(DEKTUBHICTb IIPOBEACHHSA IIe-
pefonePanifHOi  eMOOMI3al{i NP METACTA3aX HUPKO-
BO-KJIITUHHOTO PAKy, I'€MATOLCTIONAPHINA KaPIMHOMI T
paKy mMUTONOAIGHOT 32103U [42]. [Tpn MeTacTa3ax iHmMX
NEPBUHHUX IyXJWH €(EKTUBHICTh MEPEIONePALiHO]
eM0O0i3aLil 3AIUITAETBCS 1O KiHIIM HEe BU3HAYEHOIO, He-
3BAKAIOUM HA TBEP/PKEHHA 6AraThOX dBTOPIB IPO TE, IO
BCi METACTA3M 32 BU3HAYECHHAM € TilIEPBACKYIAPHUMY, A
JIeAKi 3 HUX € HAJI3BUYAIHO TiIIePBACKYIAPHUMMU.

Egpexmuenicme TAE. Tlpu Bu6opi merogy emOoi-
3aLil BPAaxXOBYETbCA PAf (PAKTOPIB: aHIi0APXiTEKTOHIKA
NyX/IMHY, TONOIPagiyHa aHATOMIA Ta MET4, 3 AKOIO IPO-
BOJUTBHCA XipypriyHa omneparid. 3 Oy Ha Te, o Ipu
YACTKOBIM eMOOMi3aLil 4acto OyBae 3HA4YHA iHTpAOIe-
panifiHa KpoBOTEYd, GAKAHO JAOMATATUCS MOBHOI JIEBAC-
Ky/pisanii. EQEKTUBHOIO BBAKAETHCA TPOLEAYPA, KON
BACKY/APU3ALA NYXJIMHU CKOPOYYEThCA OUIbIl HDK HA
70% [43). V cepenHboMy epeKTUBHICTb CTAHOBUTD Biff 36
7110 80% OKIIO3iT CY/MH, 1O JKUB/ATH MYXJIUHY. Bibin TOY-
HO BAKKO BU3HAYUTU €PEKT MepesonepaiiHol eMooyti-
3auil Ipy XipypriyHoMy JiKyBaHHI 3/TOAKICHUX IYXJIUH
M’A30BO-KICTKOBOI CHUCTEMHU, TOMY IO L€ 3AICKUTb Bif
THITY IEPBUHHOI TYXJIMHY, 1f PO3TAIIYBAHHS, d TAKOXK BUJY

XipypriuHoro JIKyBaHHdA. YCe 1Ie¢ MOKE BIUIUBATU HA 00'EM
iHTpa- Ta MiCIA0NEPALiMHOI KDOBOBTPATH.

Yexknaonenna. YCKnaIHEHH TPAHCAPTEPIaTbHOI €eM-
Oomizawii 3yCTpivaroThCA IPUOIU3HO B 7-9% BUnajkis [44].
BOHM MOXYTb BUHMKATH fIK IIifl YAC IPOLEAYPH (AHECTe-
3io/IoriuHi, TeXHi4Hi), TaK i micig i mpoBeAeHHs (HACTif-
KU imemii, peaxiia Ha eMOOMisipylounit Marepial 1a in.).
OCHOBHUM YCKJIaJHEHHAM eMOOII3ALi{ CyIMH € TocTeMO0-
JH3AU{AHUI CUHPOM PIi3HOIO CTYIEHS, AKUI PO3BUBAETDH-
Cs IPAKTIYHO Y BCIX MartieHTiB [45, 46]. 1o H0ro OCHOBHUX
TPOABIB MOXHA 32PAXYBATH: JIUXOMAHKY, OUIb B OOJIACTI
TIPOBEACHHA eMOOMi3aLlii, HyAOTY, G/IIOBOTY, 3ar/IbHy iH-
TOKCHUKALLIO [47]. K mpaBuiio, BiH pO3BUBAETHCA IPOTATOM
TNEPIINX JIBOX A0 i3 MOMEHTY BUKOHAHHA eMOOMi3aLii Ta
MUHAE Ha 5-6 106y, OIHAK, SKIIO FCTBCA PO POBEICHHS
NEPEAONIEPAIIMHOL €MOOI3A1li{, CUMIITOMH {HTOKCHUKALIi
HE BCTUTAIOTh PO3BUHYTUCH. TOMY JOCTATHIM BUABIAET-
s 3a0€3MEUYCHHA a/ICKBATHOI AHAITE3il IPU MPOBE/CHHI
IPOLIEYPH, OCKIIBKA OONBOBUIT CHH/JPOM 3'SIBIAETHCA
IPAKTUYHO BifIpasy Mic/d 1i BUKOHAHHA [48]. 3HauHO pif-
1I€ 3yCTPIYAIOTHCA TAKi YCKIAAHEHHS, AK PO3IA/] TYXIUHU
3 YIBOPEHHAM PAHEBOI'O IE(DEKTY MKIPHUX OKPUBIB, 110-
IIKO/PKEHHA MariCTPAIbHOL CYAVHY, Y€PE3 AKY BiJOyBAETb-
cq npoueaypa [49], MuHyini napecresii Ta mapes CifHU4HO-
IO HEPBA, 4 TAKOX A0CIIEC CITHMYIHOT 0O/ACTI.

BucHosku

TpancaprepianpHy €MOOM3AL[I0  CJIIifl BPAXOBYBA-
T B UITOPUTMI JIKYBAHHA NEPBUHHUX 400 BTOPUHHUX
NyxXJuH KicTok. [lepeponepaniitna embonizanis npu
CKEJIETHO-M'A30BUX IYXJIMHAX € BITHOCHO OE3IIEUHNM Ta
e(PEKTUBHUM METOZIOM IIEPEAONEPALINTHOTO €TAIy IIEPEN
xipypriuaum sikyBarssm [50]. [i mposenenns crpusie
3MEHIIEHHIO GOJILOBOIO CUHAPOMY, 3HIKEHHIO MOTpE-
61 B reMoTpaHCy3ii Mmif 4ac, a TaKOXK IMCIA Onepariii,
O MA€ MO3UTMBHE 3HAYEHHA IIPU OPraHO30€PEKHUX
ONEPALifAX 260 ONePaLifX, AKi KaIi4aTh, HA BEIMKUX CeT-
MEHTAX i3 BUCOKUM PU3UKOM KpOBOTEUi [51], Ko € ypa-
KCHHA XpeOTa Ta EJIEMEHTIB CIIMHHOTO MO3KY [52], 260
B HE3PYYHUX /I XipypriyHoro JOCTYIY MiCLAX, KOJIH
O4iKY€TbCA TPUBAINN YaC oneparid [53]. [loeaHanHg Xi-
PYPrivyHOro JiKyBaHHA 3 IEPEAONEPALiHOI0 CEIEKTUB-
HOIO PEHTTEHEHOEH/IOBACKYIAPHOIO €MOOJTI3AIIII0 CYANH,
110 JKUBJIATH IYXJIUHY, 3/JaTHE PO3MUPUTH MOXKIMBOCTI
PaIMKAJIbHOTO XiPYPriYHOIO JIKYBAHHA Td 3HU3UTH YaC-
TOTY PEIM/IUBIB 3MOAKICHUX MyXJIMH KiHIiBOK [54]. 3 y10-
CKOHAJIEHHAM TEXHOJIOT{I Ta IIPOBEAECHHAM MOAAIBIINX
pocipkens y cepi TAE NOKA3aHHA T4 METOAU CENeK-
TUBHOI eMOOJi3aLii MyXJMH KiCTKOBO-M'A30BOi CHCTe-
MU NIPOJOBKYIOTh PO3BUBATUCS, IO B LIIOMY ITi/IBUIIYE
e(PEKTUBHICTD JIIKYBAHHSA MALi€HTIB.

Konduikr inTepecis. [laHa nyomiKais He BUK/IIKAE
Oyab-KOTO KOH(JIKTY MUK aBTOpamu, He Oyna i He Gyze
IPEAMETOM KOMEPIIMHOI 3a11iKaBICHOCTI Y1 BUHATOPOAU
B JKOZHIN (pOpMi.
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Preoperative Transarterial Embolization of Malignant Tumors
of the Extremities (Current State of the Problem) (Review)

Solonitsyn Ye.O., Protsenko V.V.

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

Summary. The article considers current issues of modern medicine, in particular the use of
the method of transarterial embolization of blood vessels in the treatment of malignant tumors
of the extremities. The purpose, indications, technical features and materials used for its imple-
mentation, as well as contraindications and complications are bighlighted. Iis efficiency in prep-
aration of the patient for a surgery of musculoskeletal malignant tumor is considered. Analysis
of the modern domestic and foreign literature shows that now indications for use of this method
expand, and technical possibilities of the equipment and physical and chemical properties of
maiterials improve. The issues of further study and development of the problem are outlined.

Key words: review; transarterial embolization (TAE); malignant tumors of the extremities;
Soft tissue sarcomas; metastatic lesions; surgical vascular occlusion.

IIpegonepaHOHHASA TPAHCAPTEPHATHHAA IMOOTH3AHA 37T0KAYECTBEHHBIX
OITyX0JIe¥l KOHEYHOCTEH (COBPEMEHHOE COCTOSTHHE NMPooreMbr) (0630p)

Cononuybin E.A., Lipoyerxo B.B.

IV “Uncmumym mpaemamonozuu u opmoneduu HAMH Yipauns.”, 2. Kues

Pe3tome. B cmamve paccmompena axmyansias npoonema cospemMeHHoll MeouyuHbl, 6
YACIHOCIUL NPUMEHEHUE MemO0a MPAHCAPMePUAnsHOT IMOOIUAUUL COCYO08 NPU Jeve-
HUL 3N0KAYECMBENHbIX 01YXonell Koneunocmerl. Oceeuyerbl Ueay, NoKA3anis, mexHuveckue
0COOCHHOCIIU U MATNEPUATbL, KOMOPbIe NPUMEHAIOMCA 0N ee NPOBeOeHUs, a MAKIce Npo-
MUBONOKA3ANUA U OCIONCHEHUSA. Paccmompena 3PPexmueHocms memood npu noo2o0mos-
Ke nayuenma x onepamueromy GMeuamenscmey no nogody 30KAUCMeeHHol Onyxoau
MBLUCUHO-CKENeMHOLL CUcmembl. 1Ipu ananuse cospementoLl OmewecmeenHoll u UHOCMpan-
HOUL UMEPAMYPoL BbIACHEHO, MO 6 HACMOAUCE 8PEMS DACUUUPAIOMCS NOKASAHUA 0N UC-
NONB30BAHUS OAHHO20 MEMOOd, COBCPUCHCMBYIOMCA MEXHUHECKUe B0IMONCHOCIY 000D)-
0068aHUS U PUSUKO-XUMUMCCKUE CB0LICMBA Mamepudnos. Ouepuerv 60npochl 0anbHeliuezo
U3YHCHUA U DeUeHUS OAHHOL POOTEMbL.

Kmouegwie cnoea: 0030p; mpancapmepuansiasn amoonusayus (TAD); anokavecmeenoie
ONYXONU KOHEHHOCEL; CAPKOMbL MAZKUX MKAHEl; MemAacmamuyeckue nopaxcenus; Xupyp-
2UHeCKAs COCYOUCAS OKKTIOSUSA.
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Development of Hand Surgery in Ukraine

Strafun 8.S.", Borzykh O.V.2, Kurinnyi LM.", Ivchenko D.V.3, Bilyi S.1.%,
Tymoshenko S.V.', Lieskov V.H.', Yarova M.L.", Lysak A.S.!
ST “Institute of Traumatology and Orthopedics of NAMS of Ukraine”, Kyiv, Ukraine
“National Military Medical Clinical Center ‘Main Military Clinical Hospital”
of the Ministry of Defense of Ukraine, Kyiv, Ukraine
SMNE ‘Emergency and Ambulance City Hospital”
of Zaporizhzhia City Council, Zaporizhzhia, Ukraine
4MNE “City Clinical Hospital No 16” of the Dnipro City Council, Dnipro, Ukraine

Summary. During the period of rapid industrialization, there was a need to create a
new approaches to treat hand injuries due to rapid development of metallurgical, mining
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cant amount of disability in the second balf of 20th century, in Donetsk, Dnipropetrovsk
and Kbarkiv regions. New stage in the development of band surgery and microsurgery in
Ukraine began in the 80°s: the Department of Microsurgery and Reconstructive Surgery
of the Upper Extremity under the direction of 1. Antoniuk was opened on the basis of
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Development of band surgery in the western regions of Ukraine began in the 90’s. In
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Yu. Kolontai

During the period of rapid industrialization, there was
a need to create a new approaches to treat hand inju-
ries due to rapid development of metallurgical, mining
and engineer industry, which were accompanied by a
high level of injuries with a significant amount of dis-
ability in the second half of 20th century, in Donetsk,
Dnipropetrovsk and Kharkiv regions.

Department of Maxillofacial Surgery in Donetsk was
re-profiled in a 40-bed traumatological department to
assist patients with hand diseases and injuries and their
consequences under the direction of R. Lyba in 1970.
Under the direction of M. Andruson, the Department of
Skin and Plastic Surgery on the basis of the SI “Sytenko
Institute of Spine and Joint Pathology of NAMS of
Ukraine” was established in the beginning of 1972 in
Kharkiv, and in 1974, on the basis of the Dnipropetrovsk
City Hospital No 2, 20 beds were allocated for patients
with hand injury on the initiative of Yu. Kolontai.

New stage in the development of hand surgery and mi-
crosurgery in Ukraine began in the 80’s: the Department

L. Antoniuk
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O. Borzykh

of Microsurgery and Reconstructive Surgery of Upper
Extremity under the direction of I. Antoniuk was opened
on the basis of the SI “Institute of Traumatology and
Orthopedics of NAMS of Ukraine” in Kyiv in 1982.

Interregional departments of surgery of the hand were
opened same year, in Dnipropetrovsk under the direc-
tion of A. Hulai and Yu. Kolontai on the basis of the City
Hospital No 2; in 1985, in Kharkov under the direction of
O. Chuchelin on the basis of the City Hospital No 3; and in
1987, in Donetsk under the direction of O. Borzykh on the
basis of the Regional Traumatological Hospital.

During the 80-90’s, hand surgeons from all regions
of Ukraine took care of the following issues: surgery
and rehabilitation of finger flexor and extensor ten-
dons; upper extremity peripheral nerves and brachial
plexus surgery; treatment and prevention of hand isch-
emic contracture; creation of the system of reconstruc-
tive surgical treatment in case of neglected brachial
plexus and peripheral nerves injuries; development of
a system of reconstructive surgical treatment in case

First surgeons of the Department of Microsurgery and Reconstructive Surgery of the Upper Extremity.
Left to right: V. Leskov, O. Movchan, A. Liabakh, S. Strafun, V. Haiovich, I. Kurinnyi
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Newspaper Headline: Magicians from Eighth Hospital.
About microsurgical limb replantation in Lviv

of polystructural upper extremity trauma, including
gunshot wounds; surgical treatment of Dupuytren's
contracture; treatment of tendinopathy; reconstructive
interventions for upper extremity fractures and their
consequences; treatment of congenital pathology of
the hand; development of external fixation devices for
hand fractures treatment; replantation of the upper ex-
tremity segments.

In October 1985, on the initiative of the Dnipro-
petrovsk Center for Surgery of the Hand, monothemati-
cal conference “Treatment of Hand Injuries and Their
Consequences” was held for the first time in Ukraine. In

N

O. Toropovskyi and his patient after
a successful hand replantation

1992, first Ukrainian (with international participation)
scientific and practical conference on surgery of the
hand “Hand Injury: Primary Care and Rehabilitation of
Patients” was held, and was attended by 137 delegates
from Ukraine, Russia, and Belarus.

The Republican Center for Surgery of the Hand was es-
tablished on the basis of the Department of Microsurgery
and Reconstructive Surgery of the Upper Extremity of the
SI “Institute of Traumatology and Orthopedics of NAMS
of Ukraine” in 1988. Employes of this center shared their
experience with surgeons from other institutions. Thus,
on the basis of trauma department of the City Hospital
No 3, the Kyiv City Center for Surgery of the Hand was
opened, and the cooperation with other hand surgery
departments was established with the assistance of the
republican center’s specialists.

Development of hand surgery in the western regions
of Ukraine began in the 90’s. In Lviv, on the initiative
of O. Toropovskyi, on the basis of the City Hospital No
8, the Center of Microsurgery and Surgery of the Hand
was created.

October 1985 first Ukralman monothematical conference “Treatment of Hand Injuries and their Consequences”
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In Zakarpattia (Uzhhorod), since 1997, on the initiative
of V. Haiovich and A. Pogoriliak, microsurgery and hand
surgery service was established, which is now under the
care of the Combustiology Department. In Volyn (Lutsk),
hand surgery service is transmitted to the initiative group,
also working at the City Combustiology Center. In Ivano-
Frankivsk, Chernivtsi, Ternopil and Rivne, initiative groups
in the field of hand surgery service have been formed in
the structure of orthopedic and trauma departments.

In the 2nd millennium, specialists from the Department
of Microsurgery and Reconstructive Surgery of the Upper
Extremity (Kyiv) regularly went to the regional and district
centers in order to teach and demonstrate surgical inter-
ventions, and invite orthopedic and trauma surgeons to

|

& (]

V. Gayovich

S. Strafun

study surgery of the hand. The program of monthly train-
ing on tendon surgery and some aspects of surgery of the
hand was implemented at that time. Dozens of orthopedic
and trauma surgeons got specialization in hand surgery ac-
cording to that program.

2005 was marked by the opening of another center
for surgery of the hand in Luhansk on the initiative of
V. Ivchenko and under the guidance of V. Holovchenko,
whose surgeons owned microsurgical equipment and
provided highly skilled assistance to the population of
this region.

“Ukrainian Hand Surgery Society” (UHSS) was creat-
ed in 2012, and led by prof. S. Strafun, as a result of col-
laboration of all hand surgery centers; in 2014, UHSS

_5

Left to right: O. Borzykh, I. Kurinnyi, H. Millesi, S.Strafun, R. Schmidhammer, V. Leskov
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was accepted into the Federation of European Societies
for the Surgery of the Hand (FESSH).

Until 2014, Donetsk and Luhansk had full-profile
microsurgery and hand surgery centers, which provid-
ed emergency round-the-clock assistance to all people
of this and other regions of Ukraine with injuries and
diseases of the hand, polystructural extremity trauma,
and tissue defects.

Since the beginning of the military conflict at the east
of Ukraine, hand surgery department in Luhansk has been
destroyed and ransacked, and does not function. The de-
partment in Donetsk has lost its high level of qualification,
since all leading specialists have moved from occupied ter-
ritories and work in various centers of Ukraine.

At present, our experts are regular participants in the
annual FESSH Congress, and young specialists participate
in the FESSH Academy. Due to close scientific and prac-
tical communication with European colleagues, leading
specialists in microsurgery and reconstructive surgery of
the upper extremity are always in the trend of the world’s
events in the surgery of the hand field.

Several training sessions on tendon surgery and micro-
surgery have been conducted in Ukraine, with the partici-
pation of internationally renowned experts, such as Hanno

Po3BHTOK Xipyprii Kucrti B Ykpaini

Millesi. A regular hands-on practice seminar “Hand surgery
course” was started in 2018; since then, a hundred special-
ists were able to improve their skills in tendon suture, bone
osteosynthesis, and use of regenerative technologies in the
field of surgery of the hand.

In 2017, I Kurinnyi was elected as the president of
Ukrainian Hand Surgery Society.

Ukrainian hand surgery society uses different methods
in order to teach trauma and orthopedic surgeons the sut-
gery of the hand, such as: training courses and seminars,
webinars, lectures, presentations in various scientific and
scientific-practical forums, publications in professional
and popular science magazines, publications of method-
ological materials and monographs.

We see further perspective in the development
and implementation of modern technologies in hand
surgery, closer integration with FESSH and directly
with the European hand surgery societies. It is impot-
tant to conduct a variety of training programs with
the support of FESSH, both in Ukraine and in other
European countries.
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Cmpagpyn C.C.", bopsux O.B.%, Kypinnuii LM.", Ieuenxo [.B.%, binuii C.1%

Tumowenxo C.B.%, Jeckos B.I, Apoea M.JL", Jlucax A.C.!

IV “Tucmumym mpagmamonozii ma opmonedii HAMH VKP@ZHU”, M. Kuig

2 Hayfonansiuti 8iicoko80-meouwmuil kniriunuti yermp TBKI” MO Yipairu, m. Kuig

SKHIT “MJIE ma M 3MP, m. 3anopincnca

KHIT ‘MKJI Ne 16 JIMP, m. JIninpo

Pestome. Y opyeiii nonoguni XX cmonimms, 8 nepiod 0Ypxausoi indycmpianizayii, uepe3
WBUOKULL DO3BUMOK MemAanyp2ilinoi, 2ipHuyoi ma IHICeHEPHOI NPOMUCIOBOCI, AKUL
CYNPOBOOINCYBABCA BUCOKUM DiBHEM MPABM 31 SHAMHUM PigHeM iHBanionocmi, 8 loneybKi,
Aninponemposcokitt ma Xapriecokitl 00AACMAX SUHUKAA NOMPeda Y CMEOPEHHI HOBUX
niox00ig 00 JMKYBAHHA YUKOONEHb 6ePXHbOI Kinyieky. Hosuil eman po3sumxy Xipypaii
Kucmi ma mikpoxipypeii ¢ Vipaini posnouasca y 1980-x poxax: y Kuesi y 1982 p. na
6asi IV ‘Tncmumym mpasmamonozii ma opmoneaz'i' HAMH Yxpainu” nio kepienuymeom
LI Anmomniora 6yn0 cmeopeno iodinennn ‘Mixpoxipypzii ma pexoncmpykmuenoi xipypzii
8epxHbOI KinyisKu . Possumor xXipypeii kxucmi y 3axionux oonacmax Yepainu po3nouascs
Y 1990-x poxax. Y JIveosi 3a iniyiamuseu O.M. Toponoscvko20 na 0a3i 8-i MicbKoi AikapHi
oy10 cmeopeno yenmp ‘Mixpoxipypeii ma xipypeii xucmi”. Ha 3axapnammi (Yuczopoo)
i3 1997 poky sa iniyiamusu B.1 Iatiosuwa ma AH. Iozopinaka cmeopeno cuywoy
MIKpoxipypeii ma xipypeii kucmi, axa 3apas nepeoysae nio oniKoo Komoycmionro2iuno2o
giooinenna. Ha Bonuni (JIyyvk) XiDypei€to Kucmi 3aimacmocs iniyiamusna 2pyna, Sxa
MAKONC NPAYIOE 8 MICbKOMY UeHmpi Komoycmionozii. B 16ano-Ppanriscory, YepHisysx,
Teprononi ma Pienomy — 6 cmpykmypi opmoneousHux ma mpasmamonozivniux 6i00ineHs
cipopmosani iniyiamueni pynu y cgepi 00Cny208Y8anHa Xipypeii 6epXHbOI KiHyI6KU.
2005 pik 6i03nauuscs giokpumman JIy2anceko2o yewmpy xipypeii kucmi 3a iniyiamusu
B.K. I8uenka ma nio xepieHuymeom B.B. [01084eHK0, XiDypeu AK020 MARU MIKDOXIDYpeiuHe
00NA0OHANHA MA HAOABANU BUCOKOKBAMPIKOBARY 00NOMOZ) HACENeHHIO Ub020 De2iOH).
Vipaincoka acoyiayis xipypeii xucmi” Gyaa cmeopena y 2012 poyi 6 pesyavmanmi
cnienpayi 6cix uewmpie Xipypeii xkucmi Yipainu, il nepuum npe3uoenmom cmas

79



Bicuuk oproneaii, paBmaTonorii Ta nporesysanss, 2020, Ne 2: 75-82

npog. C.C. Cmpagyn, a 6 2014 poui acoyiayis cmana nosHONpasHum wiernom Peoepauii
ceponeticorux mosapucme xipypeii xucmi (FESSH).
Kmouoei cnoea: xipypeis kucmi; icmopis Xipypeii kucmi; Xipypeis kucmi 6 Ykpairi.

Pa3zBuTHE XHMPYpPIUU KUCTH B YKpauHe

Cmpagpyn C.C.", Bopavix A.B.%, Kypunnsiii M.H.", Heuenxo /].B.,
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! TV “Uncmumym mpasmamonozuu u opmoneouu HAMH Yipaunot”, 2. Kues

2 Hayuonansholii 80eHHo-meouyunckuli kuumnumeckuti yenmp TBKI” MO Vipaunai, 2. Kues

SKHIT ‘TBD u CMIT” 3IC, 2. 3anopoxcve

KHIT TKB Ne 167 JIIC, 2. Tnenp

Pestome. Bo emopoti nonosune XX 6exa, 6 nepuod 0YpHOU UHOYCMPUATUAUUL, 6 pe-
3)mame 0blCMpPo20 PAICUMIUA MEMATTLYPUMECKOL, 20PHOLL U UHICEHEPHOU NPOMbIULICH-
HOCIMU, KOMOPOe CONPOBONCOANOCH BLICOKUM YPOBHEM MPABM CO SHAMUMENLHbIM YDOBHEM
unsanuorocmu, 8 Joneyxot, nenponemposckoii u XapoKo6ckoi 00nacmax 603HUKAA NO-
mpeoHocmb 8 CO30aHUY HOBbIX NOOX0008 K JCUEHUTO NOBPENCOCHUTE 8EPXHEl KOHeUHOCMIU.
Hoewui aman paseumus xupypauu kucmu u muxpoxupypeuu 6 Vpaune navancs 6 1980-x
200ax: 6 Kuese 8 1982 200y na 6ase I'V “Uncmumym mpagmamonoeuu u opmoneduu HAMH
Vichaunn,” 100 pyrosodcmeom U.I. Anmonioka 6610 co30arno omoenenue ‘Muxpoxupypeuu
U PeKOHCMPYKMUBHOU Xupypeuu eepxneil Koneunocmu’. Passumue Xupypeuu Kucmu 6
3anaoneix oonacmax Yipauns: nauanoco 6 1990-x 200ax. Bo JIbose no unuyuamuse
A.H. Topono6ciozo Ha 6ase 8- 20p00ckotl 60bHULbL ObLL CO30aH tenmp Murkpoxupypeut u
xupypeuu xucmu”. Ha 3axapnamoe (Yaceopoo) ¢ 1997 200a no unuyuamuse B.1. latiosuna
u AH. I1020pussaKa co30ana cayroa MuKpoxupypeuls u Xupypeuu Kucmu, Komopas cetiwac
HAXO00UMCA 100 ONEKOL KoMOycmuono2uwecko2o omoenenus. Ha Bonvnu (Jlyyx) xupyp-
2uell Kucmu 3anumaemcs UHUYUAmusHas 2pynna, Komopas maxxce padomaem 6 20p00-
cKom yewmpe xomoycmuonozuu. B HUeano-Ppanroscke, Yeprosyax, Teprnonone u PogHo
— 6 cmpyKmype opmoneouneckux u mpasmamonro2uieckux omoeneHutl chopmuposabl
UHUWUAMUBHBLE 2DYNNbL 6 Chepe 00CyIueanus xupypeuu eepxueil xoneurnocmu. 2005
200 Obl omMmeyer omKpoimuenm JIy2anckoeo yewmpa xXupypeuu Kucmu no uHUUUamuse
B.K. Hguenxo u noo pyxosoocmeom B.B. [010684eHKo, Xupypau Komopoz20 6aaoen Mukpo-
Xupypeureckum 000DY008aAHUCM U OKAZLIBAN BLICOKOKEANMUPUUUDOBANHYIO NOMOUL HACe-
JICHUI0 3M020 pezuond. VKpaunckas accoyuayus Xupypeuu xucmu’ 6ouia co3dand 8 2012
200Y 8 pe3yavmame COmpPyOHUHeCmed 6cex UeHmpos Xupypauu Kucmu Ykpaursi, ee nepevim
npesudernmom cman npogp. C.C. Cmpagyu, a 6 2014 200y accoyuauis cmana norHonpas-
Howm waenom Pedepavuu Eeponetickux oouwecms xupypeuu kucmu (FESSH).

Kmoueevie cnoea: xupypaus Kucmu; ucmopus Xupypeui Kucmu; Xupypeus xucmu 6
Ypaune.
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COVID-19. Bka3iBKu Ta peKOMEHaIii €BpONenCchKoi
acomianii CHOPTUBHOL TPABMH, APTPOCKOI i1
Ta Xipyprii KOJiHHOTO CyI/I00a

(ESSKA) oo BiTHOBJICHHA OPTONEAHUIHOI Xipyprii

Task Force: Mouton C., Hirschmann M., Ollivier M., Seil R., Menetrey J.
Review Committee: Beaufils P., Calder J., Dejour D., Jones H., Hantes M., Kort N.,
Milano G., Monllau JC., Pereira H., Pujol N., Randelli P., Zaffagnini S.

3MICT

Po3ain 1. IlntanyBaHHA nEpes ONepaIi€ro.

Po3gin 2. Xipypriudi HoKa3aHHA.

Po3ain 3. PekoMeHJOBaHE OCOOHMCTE 3aXHCHE 00-
JaJHAHHA JJIA1 IEPCOHATY OPTOIE0-TPABMATOIOT Y-
HOT'O Bi/IJTL/TCHHS.

Po3ain 4. Ilicagonepaniiine CIIOCTePeKEHHA.

Po3gix 1. IlTanyBaHHA IEpPES ONIEPALIi€I0

ITumanna: xonu s 00y 6I0HOBMOBAMI CEO10 XIDYD2it-
HY OIANHICb, WO A MA10 DOOUMU?

—  YHMKAWTE rOCIITA3A1{ XBOPHX i3 6E3CHMIITOMHUM
nepebiroM iHgexi 11 3an06iraHHA BTOPUHHOTO CHATIAXY
COVID.

— Iligrpumyiire v 3akiai
HET'ATUBHMMU IUIAH BEJCHHS IALiEHTA.

— bepeskiTs CBOLX MALLEHTIB, KOJIET, TIEPCOHAL, BALI 3K,

— Ilpuitmaiite pilleHHA Ha OCHOBI MiCLIEBUX OCOOIN-
BOCTEN, JOTPUMYHUTECH 3AKOHO/ABYNX OOMEKEHD T4 BKA3i-
BOK BAIIMX OPI'aHiB OXOPOHU 310POB.

Samam’aramre! [lepuonepauiiina  COVID-iH(eKuid
MOKE MATH OUIbII BUCOKUI PIBEHb YCKIAZHEHD Td CMEPT-
HOCTI cepeyi MALIEHTIB i3 CYIyTHIMU 3aXBOPIOBAHHAMMU.

ITumanua: 6 KoMy 3aKAA0LMEHE CO BIOHOBUMILL CBOI0
OIANbHICb?

B ineani 3axmaj Mae nepeOyBaTH y BilOKPEMIIEHIH YCTa-
HOBI, ic Hemae COVID, 260 B OKpeMilt Oy/iiB/Ii YCTAHOBH, 1€
nemae COVID, i Mae BUKOPHCTOBYBATUCH JIAIIE /171t BHOIp-
KOBOI Xipyprii 460 TepMiHOBOI, MEHIIOIO MipOI0 BHOIp-
KOBO{ Xipyprif.

ITumanma: 5K 0CHOBHI 6UMO2LL 00 MOIX CHIBPOOTMHIL-
Kie ma nepcomany?

B ineani BCi CriBpOGITHUKY MAIOTh TIPOYTU TECTYBAHHA
(rect ILTP Ha COVID, iMyHHMIA / CEPONOTTYHUIA TECT, AKIIO
MOXJIMBO), TIEPII HEK BiJHOBUTU IIPAKTUKY. BifloBigHO 1O
PO3BUTKY IAHZEMIl, iX CJIiJ} PETYAAPHO KOHTPOIIOBATH (Ha-
TPUKIIA], IOTYKHA).

Ilumanna: ax cio USHAMUMU Mma 00pamu nepuiux
nayicHmie 0as onepauii’

Lert Bubip IPYHTYETHCA HA YOTUPBOX MAPAMETPAX: BIK,
BB COVID, (hakropu pusuky (ASA), conianbHO-npode-
CifiHA CUTYyaLlisL.

3a manmmy Brumsy COVID-19 (HV. Fineberg, New
England Journal of Medicine), 6y/10 OIMCaHO WIiCTh THUILB
nauienTis [1]:

1) TuM, IO KOTO HE BiIOMO, Y1 BOHH iH(iKOBaH, 110-
Tpi6HO npowry Tect Ha COVID-IUIP 3a 48-72 rop 1o omne-
patii (+ iHii 32306 BiIMOBITHO /10 BAKUX O(iIiIHO BCTa-
HOBJICHUX HOPM Ta IIPABUIL);

nocriviiuit - COVID-

2) UM, XTO {H(IKOBAHUI, ae 6E3CUMIITOMHO, HEOD-
xinno nposectu tect [UIP na COVID, iMmyHHuMit / cepoio-
T{YHUI TECT, AKIO 1e A03BOJEHO i AOCTYIHO, i KT nerenn
Tiepe] ONEPALLEI0;

3) THM, XTO OAYX4B BiJl iH(PEKIII] i, MOKINBO, MA€ A/ICK-
BATHUH iMYHITET, HEOOXITHO TIPOBECTH IMYHHHI1 / CEpPO-
JIOT{YHUH TECT, AKIIO 1€ J03BOJIEHO TA JOCTYIIHO IIEPE]
olepaLiiero;

4) TUM, XTO BBLKAETBCSA 3APAKEHUM (0COOH, AKi MAIOTh
O3HAKY T4 CUMIITOMH, IO BifITIOB{IAI0Tb XBOPOO, fAKi CI10-
4aTKy OY/IO AiarHOCTOBAHO AK HETATUBHI), HEOOXITHO IIPO-
BecTy noTopHuit Tect Ha COVID-IUIP, imynnuit / ceporto-
TiYHUN TECT, AKIIO L€ JO3BOEHO i AOCTYNHO, i KT nerens
TIEPE] TUM, K PO3IVIA/IATY IATAHHA IPOBEJICHHS Oy/Ib-KOL
onepari;

5) mam, xto ingikosanuit (tecr COVID, KT nerens),
HEOOXIHO BiIMOBUTH B TIPOBEAEHHI Oy/Ib-KOI BUOIPKOBOL
XipypriuHof onepariii Ha MiCTb TYIKHIB, i, AKIIO L1€ JO3BOJIE-
HO T4 JIOCTYIIHO, IO ONepartii MoTpibHO MOBTOPUTH iMYHO-
CEPOJIOIYHMIA TECT,

6) TUM, XTO iH(IKOBAHUYI CYIyTHIM 3aXBOPIOBAHHAM
(rect COVID, KT nerenp), HEOOX{THO BiIKIACTH Oy/b-IKy
BUOIPKOBY XipypriuHy OIEPALil0 O MOBHOTO ORyAKAHHA
(mpyHAMHI HA /1BA MicALl), 4 OTIM IIPOBECTH IMYHHUN /
CEPOJIOTTYHUI TECT, AKIIO L€ JO3BOJIECHO T JOCTYIIHO.

Tabnuya 1
BupineHHA Ipyll TEOPETHIHOTO PUSHKY
3apaKE€HHA 3AIEKHO BifI BiKy Ta KaTeropii
nanientis 3a H.V. Fineberg [1]

KaT%r."l’"‘/ <40 | 4060 | 60-70 >70
1K
1 +
2 + ++
3 + ++ +++
4 + ++ 4+ 4+
5 + ++ ot ++++
6 ++ 4+ PR PPN

— Jlna BubipKkOBUX onepaniil nanjeHtu 1, 2, 3 kare-
TOpii MOBUHHI MaTH NMPIOPUTET HE3AICKHO Bifl JiarHO3Y.
BifnosigHo 10 AiarHogy, nauientu 4, 5, 6 KaTeropint MaioTh
TIOBHICTIO BiIHOBUTUCS i BUABUTH aJICKBATHY iMyHHY BiJl-
TIOBIJIb.

— ASA I ta Il mOBUHHI MaTH TIPIOPUTET HE3AIEKHO Bifl
JiarHosy.

— dakTopu PUBKKY (HAIPHUKIAZ, BiK >60 POKIB, OXU-
PiHHSA, BUCOKUN apTepia/IbHAN TUCK, CEPLIEBO-CYAUHHI 32-
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XBOPIOBAHHA T4 JA0€T) € YMOBAMY CKACYBAHHS BTPYYaHH
HA L{l1 paHHiN (asi (3aBxaM Mae OyTH OOTOBOPEHHS 3 AHEC-
Te3ionoramu).

—  ConianbHO-TIPOGECIHY CUTYAL{IO CIIiJ| PO3ILA/IATH
3 IPIOPUTETOM JYIs1 AKTUBHUX [IPALIBHUKIB.

ITumanua: axuti mun 000nePayiiino2o CKPUHinzy pe-
KOMEHOYEMBCA 3ACMOCO8Y8amiL 6 Uetl nepiod nanoemii’

— JloonepatiiiiHa aHKeTa.

— JleranbHa JUCKYCiA 3 MALEHTOM IIPO MOro/ii CUTY-
auiio (HAPUKIAJ, 3aBJIAKH TeJIe- 200 BifIeOKOH(DEPEHIII).

— Tect Ha IUIP COVID-19 Ta/a60 iMyHHME / CEPONO-
T{YHAN TECT 32 48-72 IOl 10 MOYATKy ONepariii.

— Posranere iHmi AjarHOCTUYHI TECTU (HAIIPUKIIAZ,
KT nerenp; 6akTepionoriyie JOCTLKEHHA KaIy).

— C-peakTuBHUN OUIOK.

— Posropuyruit aHa1i3 KpoBi (BUKMOUNATH JTiM(OLHY-
TOIEHIIO).

— MoHiTOpHHT TeMnepaTypH Tia 0 JAHs ONeparli.

— Tlosropuuit Monitopunr cummromis COVID npu
TOCIIiTa/I3aLl (JIIKAPHAHA KOHTPOJIbHA KAPTA).

Posgin 2. XipyprigHi HoKa3aHHA

IIumanna: 5Ki 6uou onepaiitl OXONoINb PeKOMeH-
Oauii ESSKA?

Kareropii A i B Busnayensa AAOS (AMEPUKAHCBKOT dKa-
JieMii OpTONEANYHO] Xipyprii) — 4OTUPH TUIIM OPTOIEANY-
HUX IIPOLEAYP Y IEPiof MaHzeMit:

) JIMIIE €KCTPEHi BUMAJAKU (CTAaHU 3 MOMJIMBICTIO 3a-
I'PO3U JKUTTIO XBOPOI'O YU BTPATU KiHIIiBKN);

b) TepmiHOBi BU Oniepariii (IHpEKLil eH0npOTE30Ba-
HIX CYIVIO0iB, OUIBIIICT BUIIA/IKIB TPABMI);

C) TEPMIHOBi / YACTKOBO BUOIPKOBi (IOCTPi CTAHY BHY-
TPIlIHBO- T4 HABKOJIOCYIIOO0BUX TIONMIKOUKEHD 3BA30K T4
CYXOXKIIb (HAIIPHUK/IAJ, MOMKOPKEHHA NEPEHbOI XPECTO-
TIOZIIOHOT 3B’A3KM, MOMIKOJUKEHHS MEHICKA TUIY “DYYKH Ba-
71i31”), BAGIPKOBi BUTIA/IKU TPABMH);

d) BUOIPKOBi (TOTAJIbHE EHONPOTE3YBAHHA CYIVIOOB,
XPOHIYHI BHYTPIIIHBO- Td TEPUAPTUKY/IAPHI MOMIKOKCH-
HA 3B'430K Ta CYXOXWIb, XPOHIUHI CUHAPOMU 3[ABJICHHA
nepugepifHOrO HEPBA).

Cropu BXOZATD yCi TUIU ONEPAL{iil y BUMAAKAX Iiepe-
BAKHO XPOHIYHMX CTAHIB 400 Y BUIN/KAX I'OCTPUX TPABM,
SAKINO OIEPALlid MOKE OYTU BiIKIAJIEHA, HE 3AB/JAI0YHU CEP-
MO3HO[ MKOY mMarieHTaM. TouHilne, po3MIsaloThcs TaKi
TIPOLIEAYPH: BiTHOBJIEHHA LITICHOCT] CYXOKI/Ib 00 3B'130K
BHYTPIIIHBO- 400 NEPUAPTUKYIAPHUX XPOHIYHOIO T4 I'0-
CTPOrO  XapakTepy; KOPEIyBaIbHi OCTEOTOMil, TOTAIbHE
EHJIONPOTE3YBAHHS CYIVIOOIB; BUCOKOCIEL{ATi30BaHi Ore-

pauii Ha IUICYOBUX, JIKThOBUX, KYJIBIIOBUX, KOJIHHUX Td
TOMUIKOBOCTOIHUX CYITI004X; BiTHOBHI Onepartii Ha KUCTAX
i cromax.

ITumanna: 4 icHyoms 0eaxi 6uou onepayiti, Axi € 6es-
NeUHIUUMU 30 THULE 30 CYMACHO020 CINAHY 3HAHL!?

Hapasi konnenrpania sipycy [PBI Cov-2 y cyrno60Bux,
HABKOJIOCYITIOO0BUX T4 KiCTKOBMX TKAHMHAX T4 PiIMHAX
{H(biKOBAHUX MALlieHTiB HE BiloMa. OJHAK JIOLUIBHO TIPH-
IIYCTUTH, 10 BOHA HIDKYA B TKAHMHAX ONOPHO-PYXOBOI'O
anapary, HiK y TKAHWHAX OPraHiB AUXaHHA 400 TPABJIEH-
HA. BpaxoByrouu Iii HEBM3HAYCHOCTi, PEKOMEHJIYETHCA
3MEHIINTU TAKi BUAW ONIEPALii, IIPU AKUX I'CHEPYETHCH
BEJIMKA KUIBKICTb 4€PO30JIIB, K ENEKTPOKOATYIIALLis, po6o-
T4 3 OCIIATOPHUMHY [IWIKAMY, 4 TAKOXK IPOLEAYPH YiIb-
TPA3BYKOBOI KaBiTallii. 32 BiJCYTHOCT] YiTKO BCTAHOBJIEHUX
HAYKOBUX KPUTEPIiB, MAJIOIHBA3UBHI T4 APTPOCKOMNIYHI
BTPYYaHHA MOXYTb MAaTH HAUMEHIINI PUSUK 3aPAKCHHA
(S. Lei et al. [2]).

ITumanna: axi 6uou onepayii crio Po32asHymi cno-
uamiy?

Ha 1anuit yac BBAKAETHCS, O MALEHTH KaTeropin 1-3
(7uB. Ta6/1. 1), MO NOEAHYIOTH KPUTEPIT MOJIOJOIO BiKYy,
BiICYTHICTb CYITyTHIX 3aXBOPIOBAHb Td MAJIOIHBA3UBHY 400
APTPOCKOIIYHY OMEPAIIiIO, IPEACTAB/IAIOTh HAMMCHIINM
PU3MK SK JUI TALHEHTIB, TaK i Ay Xipypris. IX crif BBa-
JKATU NPIOPUTETHUMH, AKIIO BUOIPKOBI Oneparii 6yAyTh
BinHOB/EeH], Onepaii 3 6iIbII BUCOKUM CTYIIEHEM iHBA-
3UBHOCTI / BTPATH KPOBi MOXYTb OyTY BUKOHAHI ITi3HiIIIe.
CriovatKy Iy BifjaBaTy IepeBary Xipypriyunum mporie-
AypaM, SIKi CYTIPOBO/PKYIOTBCA IEPEOYBAHHAM Y JIIKAPHI HE
Oinpie 2-3 JHiB.

TTumanna: AxKuUm munam 3HeeonenHs o Hadamu ne-
Dpesazy?

[IpoinakTrka KOPOHABIPYCHOIO 3APAKEHHA MULIXOM
4epo30i3aLlii y MOTEHI[ITHO 3APAKEHOIO IIAIEHTA MAE
oyru npioputetHoto (N. Rajan, G.P. Joshi [3]). Tomy mictie-
BA / pEriOHa/IbHA AHECTE3iA TIOBUHHA MATH IEPEBArY Hajl
TIPOBE/ICHHAM aHECTE3ii 3 {HTYOAli€l0 AMXATbHUX NULIXIB,
KO/ 1I€ MOXJIMBO JUI1 BUOIPKOBUX OPTOIEUYHUX IIPO-
11e/lyp BEPXHBOI Td HIDKHBOI KiHIIBKY. [10BiIOMIIAETDCA, 1110
CHiHAIbHA aHECTE3iA € GE3MEYHOI0 HABiTh Y MALIEHTIB, 110~
sutrBHUX Ha COVID (Zhong et al. [4]). 32 MOIMBOCTI 11a-
Li€HTY TOBUHHI MaTH Xipypriyxi MacKu Il Yac MpoLesy-
pu. Y pasi npoBeicHHA aHECTE3I0M0TTYHNX TIPOLICAYD Hpu
iHmyOauii OuXaTbHUX WAAXIE XIpYpri MAIOTh 3HATH,
110 MOXJIMBA d€PO30JIi3aLlif Yepes rasu, 10 BUAUXAIOThC.
[Tica mpoueaypy C1ii MiHIMI3yBaTH KaIlesib, 4 TAKOK ITiC-
JIOTIEPALHY HY/I0TY Ta OJIIOBOTY.

Tabnuya 2
Bkasisku AAOS mo0 BHOGipKoBOi Xipyprii (MoaudikoBaHi)
Kareropisa A B C D
Cryninb . . TepminoBa .
HEBiIKIATHOCTI Hesimioragna | Tepminosa / 9aCTKOBO BUOipKOBa Bubipkosa
iH(exkuii engo- | rocTpi CTaHu BHYTPIMIHBO- T4 HABKOJIO- | TOTAIbHE €HJOIPOTE3YBAHHSA
3arposa IPOTE30BAHUX CYTTI000BUX TIONIKO/PKEHD 3B SI30K T4 Cyr7106iB, XpOHiYHi BHYTpimI-
B omepanii JKUTTIO Cyr1o0iB, CYXOKWIb (HAIIPUKIAJ, MOMKOKEHHA | HbO- T4 IEPUAPTUKYIAPHI YIIKO-
Hx pan YU KiHI[iBKAM OUIBIITICTD NIEPEAHBOI XPECTONOAIOHO] 3B'13KH, JUKEHHS 3B130K T CYXOXWJIb,
BUIIA/IKIB TOMIKO/KEHHA MEHICKA TUTTY “PY4KH XPOHIYHI CHHIPOMH 3[ABICHHA
TPABMU BAJIi3K”), BUOIPKOB BUITA/IKU TPABMH nepru(epifHOTO HEPBA
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Po31ia 3. PekoMeHI0BaHE OCOOHCTE 3aXHCHE 00-
JaJHAHHA 1)1 IIEPCOHATY OPTOIIEJ0-TPABMATO/IOI1Y-
HOTO BilJI/IeHHA

ITumanna: 3a AKUX MUNOBUX NPpoyedyp 6i00)Y6acmbCs
2eHepayis aeposonie?

[Ipoueaypu renepanii aeposonis (I1TA) Gysatots /-
Xa/IbHi i Xipypriuni. [Inxansni ITA, Taki Ax inTy0anis, Ma-
IOTb BUCOKUM PHU3MK IEpefadi pecripaTopHUX BipYCHUX
indexui, Takux gk COVID-19. Xipypriuni ITA, Taxi K
BUKOPUCTAHHA BUCOKOLIBUKICHUX €IEKTPOIHCTPYMEHTIB,
NOB'A3aHi 3 BUCOKUM PU3UKOM IIepeadi BipyCHUX YaCTH-
HOK Y pivHax Tifa Ta MMATOYKAX TKAHUHU Tind. Bifomo,
0 COVID-19 npucyTHiil y BCiX pilHAX OpraHismy.

ITumanma: Sxi npoyeoypu mpasmamono2a-opmoneod
npu3Bo0Amsb 00 2enepayii aeposonie?

. . . . PiBens xipypriusoi
XipypriyHa MaHiTy/LAIiA .
pyp Ty reHepanii aepo30iis
BUCOKOLIBUAKICHI IPUIAAY, TAK .
BUCOKHUH
K OCLJIATOPHA [TWJIKA Y1 OYp
IpWib BUCOKUH
JIBTPA3BYKOBA KABiTALLisl .
Y/IbTPA3BYKOBA KABITALLIA, BUCOKUU
CHUCTEMU NYJIbC-TABAK
EJIEKTPOKOATY/IALLiA BHUCOKHIA

ITumanma: womy xanamu cuio UKOPUCIOBY8amis 6
onepayiiinii’?

CrepuwibHi Xipypriuni Xaaary € YaCTUHOIO CTAHAPTHOTO
3aXUCTY B orepartiityii. [T yac KoKHOL onepatii WwieHu ore-
PALifHOL KOMAH/IY, 110 CKIAIAETHCA 3 Xipypra, ACUCTEHTIB Td
ME/JAYHO{ CECTPH, HOCATD CTEPWIbHI XipyprivyHi Xanary, moo
3MEHIIUTY HTPAOIIEPALiFHE 3APAKCHHA PaHU Td MiHIMi3y-
BATU PU3KK 3aPLKEHHA MallieHTa. Lle Tako 0COOUCTHI 3a-
XUCT B/l KPOBIi Ta Pi/JUH TiJIa, AKi 4aCTO PO3NOPOIIYIOTHCA B
pagiyci 3-8 MeTpiB HABKOJIO ONEPALLTHOIO CTOIY.

IIumanna: SKutt mun xXanamie 0oCnynHui?

PiBHi 6e3M€KN XaIaTiB JI1 MEAUYHOTO BUKOPHCTAHHSA
MOKHA KIaCU(IKyBaTh AK 1-4.

Xanamu piens 1 MAIOTb BAKOPUCTOBYBATUCSA B YMOBAX
MiHIMAJIBHOTO PU3MKY, TAKUX AK poOOTa y BifyIiIeHHi 460
JUIs BifBilyBauiB.

Xanamu piers 2 MAIOTb BUKOPUCTOBYBATUCA B TIPOLIE-
Aypax i3 HU3bKUM PiBHEM PHU3UKY, TAKUX fK Bifj0ip BEHO3-
HOI KPOBI.

Xanamu piens 3 33814ari BAKOPUCTOBYIOTHCA I IIPO-
LIEAYP CEPEAHBOTO PUBKKY, TAKUX AK apTepiaibHd KPOBOTE-
4a 260 EP.

Xanamu pisrs 4 36epiratoTb yis IPOLIEAYP BUCOKOIO
PUBHKY, TAKUX K XipypriqHe BITPy4aHH:A a00 32 HAABHOCTI
i03py Ha iH(EKIH] 3aXBOPIOBAHHIL.

[IlonoMu 260 TOTHM TAKOXK MOKYTh OyTH BAPidHTOM 34-
XUCTY BiJj PO3NWIEHD, 4/1€ BOHU 3AXUIIAIOTh Bifl MOBITPA-
HO-KpanenbHoi nepefadi COVID-19 e y moegHaHHi 3
pecripaTOpHUMHU MaCKaMH.

TTumanna: 2i 6i00Mi MUNU MACOK 0115 OOIUMUA?

€ Tpy Pi3HKX THIA OHOPA3OBKX MACOK. OJHOPA30Bi MaC-
KU U1 OO/ YA, XIPYPrivyHi MACKH T4 PECIPATOPHI MACKHL

ITumanma: wum GiOPISHAIOMBCA MACKU 0L OONIUMMA?

Macxu 0n8 00au44a OFHOPA30BOIO BUKOPUCTAHHH,
AK TIPABUIO, TOHKI 1 CKJIQAI0ThCA JIUIIE 3 OJHOIO LIAPY,

371aTHi (PIIBTPYBATH OLMbII BENMKI YACTUHKU (3 MKM).
Xipypeiuni mackuy, aK IpaBUNo, eQPEKTUBHIII, HIK Of-
HOPA30Bi MACKH /Y1 0611449 TPU (DiIBTPYBAHHI YaCTHU-
HOK Bipycy. Meanyna 260 Xipypriya Macka MOxe OyTu
JOCTATHBOIO I 3aM0OIraHHA MEPEadi Kpamenb, TO/i
AK 74 pecnipaTopHoi iHpeKuii noTpidHa pecnipamop-
Ha MAcKa.

ITumanua: wu 3axuaomo Xipypeivuni Macku 6io nepe-
Oaui COVID-19, w0 neperocumucs nogimpam?

Hi, saraspHuil KOHCEHCYC cepej XipypriB IOJATaE B
TOMY, IO 3BMYAMHI XipypriuHi MaCKu He MPOIOHYIOTh 3~
xucTy Bi AITI BUCOKOT'O PU3HKY.

ITumanna: 1 3a0e3ne4y1onb KibKa XipYpiuHux Macox
3anucm 6i0 nogimpano-xpanensioi nepedaqi COVID-197?

Hi.

Ilumanna: AKi Macku 3axuydaroms 6i0 nepeoai
COVID-19, wjo neperocumscs nogimpam?

HeoOXifiHO  BUKOPHMCTOBYBATH PECHIPATOPHI MACKU
U4 OUMIIEHHA NOBITPA. PecriipaTopHi MacKy, AK [IPABUIIO,
(PUIBTPYIOTH YACTUHKM MEHIIOTO po3Mmipy (0,3 MKM), HiK
XipypriyHi MacKu.

IIumanna: xi € cmanoapmu 048 Macox?

€sponerncokuit crangapt (EN 149: 2001) knacugikye
pecipaToOpHi MACKY HA TPU Pi3Hi KaTeropii: (pirprpanin-
Hi pecriparopui macku 1 (FFP1), ¢insrpanivini pecri-
paropni macku 2 (FFP2) ta dinprpaniitni pecriparopHi
Mmacku 3 (FFP3). FFP2 MOXHA NOPIBHATH 31 CTAHAAPTOM
CIIA N95 [19].

ITumanna: AKi Macku PeKxomeHoyIomscs i 0ns 402o?

Ilna pecniipatopuux AITI motpi6Hi Macku FFP3 a6o pec-
ipaTopH, 10 OYUIIAIOTH TIOBITPA, TOA] K YA Xipypriuo-
1o AITI notpi6Hi e macku FFP2.

IIumanna: axi we € eaxcaugi paxmopu 018 onmiu-
MATBHO20 3AXUCNTY 36 00NOMO2010 MACOK?

[IpucrocyBanusa i (pikcaLiii Ta po3mMip MacKy Mae Hajl-
3BUYAMHO BAWINBE 3HAYCHHA. TUIBKM MACKA iIEaIbHOrO
po3mipy i go6pe mifirHana 3a6e3nedye ePEKTUBHY repMe-
TU3ALI{I0 JUXATbHUIX IULIXIB.

ITumanna: ona 4020 nompioer 3axucm oueli 3a 0ono-
MO20K0 OKVIAPIE AbO WUMKA 015 00UHUA?

3axuUCT 04YeH € KPUTUYHUM JJIA JIIKAPiB OPTONE/{B-TPaB-
MATOJIOTiB, OCKUIBKH 6arato TAKUX IPOLIEAYP, AK BUKOPUC-
TAHHA eEKTPOIHCTPYMEHTIB, YACTO IIPU3BOAATD 10 320py/-
HEHHA KOKHOI'O IPALiBHUKA OIEPAL{HOI B IPUMIICHH]
T2 320DYIHEHHS TOBEPXHI B OMEPAIiHii B pajiyci 10 6
METPIB HABKOJIO OIEPALL{ITHOIO CTOLY.

Ilumanma: axumu marmo 0ymu 3acoou HOUBIYaLy-
HO20 3AXUCY 6 onepauitinii?

Hrokae HaBesieHi 3021aHCOBAH] PEKOMEH/ALL OJI0 3a-
COGIB HAMBI/TyAIbHOTO 3aXUCTY B ONIEPALiFIHIN 30H] Y14 11a-
1ieHTiB mo3uTuBHUX HA COVID-19 2060 mariieHTiB i3 migos-
poro Ha COVID-19:

Po3ain 4. Ilicagonepaniiiine CIIOCTePeKEHHA

ITumanna: axi 0coOMUB0CMI NOG’A3aMI 3 NICAAONEDA-
YiiHUM nepiooom?

[l 326€3Me9eHHs HAUIEKHOTO MiCIAONEPAIIMHOIO Be-
JIEHHA XBOPHX ITiC/IA BAIMX BUOIPKOBUX OIEPALil KPaiHa,
PETiOH, MiCTO MAIOTH OYTH YACTKOBO 400 IOBHICTIO BiIKPU-
Ti, 30KpEMa 3 BiXHOBJICHHAM POOOTU (Di3iOTEPANEBTIB TA
aMOY/IaTOPHUX YCTAHOB.
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Macku Xipyp-
MezanyHuit epcoHan | Macku Pecmiparop FFP1 IivHi 3axucr ouent Pykasuuku
Xipypriuni | — FFP3 (N95-100) XanaTu
TpancropTyBaHHA Ocobw, aKi 6epyTh
XBOPOTI'O B T4 y4aCThb y IEPEBE3CHHI TaK Pienb 1 Hi TaK
3 OLEPALHNHHOL TALEHTIB
TpancroprysaHHs .
XBOPOIO B Mezpdrimit MICpCOHa TaK Pisens 1 TaK TaK
onepariiay OIEPALiTHO]
[HTYyOaLis Ta o Tax, KO Bi/ICTaHb
[IOYATOK aHECTE3il B Meﬂg;gﬂgl ?ggg?mn Hi >PiBeHb 3 | Bifl XBOPOTO MEHILE TaK
OlIEPALIiVHIN part 2 MEeTpiB
Xipypriuxa onepauis, | Megu4Hui epcoHan T :
o K, SIK T .
BRIIOYAIOYH OIEPALLTHOL, Hi >FFP2/N95/ >Pisetn 3 Bi; ;;5; oggrgul}fcgﬁz Tax, piBi
NPOLIEAYPY TEHEPALLii | [I€ IPOBOAUTHCA FFP3/N99 2 METDIB napu
aepo3sonis (I1TA) onepartis p
Xipypriyxa omnepari, y .
—— [HIWMI MEAUYHUN T opi ;
HpOIEAYPH rerepaii TEPCOHAI aK iBEHD TaK TaK
aeposoris (TT1A) ONEPALIHOTO OIOKY
>FP2/N95/FFP3/
N99 un
Xipypriuxa onepauis, | MeguuHui IepcoHan pecriparop 3 T .
g L 4K, AKIIO Bi/ICTAHD
BITIOYAON | OICPALWIHOL, Hi TPHMYCOBIIM >Pisenb 3 | Bifi XBOPOro MeHImIE | TaK
TPOTIE/IyPH TCHEPAILi{ | /€ IPOBOJUTHCS OYHICHHAM 2 MeTDIB
aepo3sonis (IITA) orepatis TOBITP4, AKIIO p
Xipypr Ljboro
noTpedye
Xipypriuxa omnepari, y .
o Ifg;y}g;a;gﬁgpauﬁ IHm?[gphggﬁl{ﬁHHH TaK >PiBenb 3 TaK TaK
aeposonis (TTFA) OMEPALHHOTO OIOKY
B MO omeanosymy| e 0w
SaKiHYCHHA AHECTes(d |- HPOBOHTS oq Hi NO9 >PiBens 3 Bi/l XBOPOTO TaK
B OIEPALLIHIN onepars MEHIIE 2 METPiB
[Ipubupanua B [lepconan, sAxuit : >FFP2/N95 /FFP3/ :
OIEPALLNHIN 3ai pubrpae H >Piscib 3 TaK TaK

[Tic/ionepaniriti npu3HAYeH s CIIij| IUTAHYBATH Bigpa-
3y MiC/IA Oepawii JyId BUABICHHA MOAJIMBUX YCKIAHEHD,

nop’13aHux i3 COVID.

SIKIIIO MOKIIMBO, CJIiJ} IIPOBOAUTH MTiC/AOIIEPALIHE CIIO-
CTEPEKECHHA 32 MAL[EHTOM i3 3aCTOCYBAHHAM Bi3ydIbHOL
KOH(epeHLii Ta/260 TENEMEIMYHOT JOIOMOTH I MiHiMi-
3a1i{ NOBTOPHIUX MiC/IONEPALiFHYX Bi3UTIB i, OTKE, 0OMe-
KCHHSI [IePEMIIICHHA TTALEHTA.

[TorpibHO 326€31EYUTH IOBHE IUIAHYBAHHA IIOPAAKY
JIEHHOTO JIKYBAHHA T4 TOYHO OOI'OBOPUTH HOTO 3 MALi€H-
TOM IIEPEJ] ONIEPALEIO.

Tinbky mic/A 3a6€3MEYEHHS CTAHAAPTU30BAHO] § IOCTAT-
HBO[ ICIAONEPALITHOL PEAOUTTAL] MOXKE IUIAHYBATHCH
OIEPATHBHE JIKYBAHHA ITALIi€HTA.
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YMOBH ITYBJIKALII B 2KYPHAJII “BICHMK OPTOIIEZII,
TPABMATOJIOITI TA TPOTE3YBAHHA”

IlTanoBHi aBTOPH!

Bynb 1acKa, 03HAMOMTECH 3 ICTAIBHO BUKIAICHUMU BU-
MOT'aM# 10 O(POPMIIEHHA CTATeN 1 IyO/iKaLlii B JKypHaJI,
AKi CRIajeHi 3 ypaxysanHaM sumor Hakasy Ne 112 (“IIpo
NyOJIKYBAHHA PE3YIBTATIB JAUCEPTALLN HA 300YTTA Ha-
VKOBUX CTYIICHIB JOKTOPA i KaHAuaaTa HayK’) i BUMOT /10
BUJIAHB, BKIIOYEHNX 10 “Tlepeniky HayKOBUX (PaXOBKX BH-
JaHb YKpaiHu” 3rigHo 3 Hakazom Ne 1021 Big 07.10.2015 p.
MinicrepcTBa OCBITH 1 HAYKH, MOJIOZI T4 CLIOPTY YKPA{HU.

Yei matepiany nosuHHi 6yTy 0pOPMIIEH] BifTIOBIIHO /IO
TAKUX BUMOT":

1. Pykommc.

1.1. ®opmar TexcTy. Pykonuc HaiCUIAEThCA 10 PEAK-
1il B eeKTpoHHOMY BUITIAAL B ¢popmari MS Word (pos-
mmpenHs .doc, .docx, .rtf), rapnitypa Times New Roman,
Kernip 12 inTepsan 1,5, noad 2 ¢M 1o o6ujBi CTOPOHN.
BujineHHA B TEKCTi MOXKHA [IPOBOJAUTH TIIbKY KYPCUBOM,
ane He MiIKPECTEHHAM. 3 TEKCTY HEOOXiJHO BUJAINTH
BCi TIOBTOPIOBAHI MPOIYCKU i 3aiiBi PO3PUBU PAAKIB (B
ABTOMATUYHOMY pexuMi 4yepe3 cepsic Microsoft Word
“3Haiityl i 3amiHUTH”).

1.2. OBCAT TEKCTY PYKOIUCY, BKIIOYAIOUU CIIACOK JIiTe-
parypy, TabnWLy, UIOCTPAN], MAIUCK /IO HUX, TIOBUHEH
CKJIA/IATU I OPUTiHATBHUX CTated 10-12 cTopinok dop-
mary A4 (0 5000 ciiB), orssy ireparypu — 15-18 ctopi-
HOK, TIOBIIOMJICHb TIPO CIIOCTEPEKEHHS 3 TPAKTUKU — 4-6
CTOPIHOK, peLieH3il — 4 CTOPIHKU.

Ysaza! Tlntanua po nyGIiKaIiiio B KypHAI BEIUKOI 32
06cAroM inhopManii BUPIIIyeThCA iHANBILYAIbHO, AKIIO, Ha
JYMKY PEAKOJIETi], BOHA CTAHOBUTH OCOOMBUIL iHTEPEC /I
YUTAYB.

1.3. KpiM HAYKOBUX CTATEH, KyPHAI TyOJIKye MaTepiau
3 icropii MearMHY, 6iorpadiuni HAPUCH i IOBLIEL, HEKPO-
JIOTH, ICKYCIlHI CTATTi 3 Pi3HUX NIPOOGIEM CHIELHAIBHOCTI,
CTATTi PO 3’1311, KOH(EPEHLil, CTATTi 3 OOMIHY JIOCBIIOM,
pEKIaMHi MaTepiany, peLeHsii Ta iH.

1.4. Mosa my6ikai. JIo nyosikauii B KypHaI npurima-
I0TCS PYKOIMCH YKPATHCHKOIO, aHIVIIMCHKOIO, POCIMCHKOIO
MOBaMU. Merajani CTarTi NyOJiKyIOTbCA TPbOMA MOBAMU
(YKpaiHCBKOIO, AHIVHHCBKOIO, POCIMCHKOI0). [Ipn Habopi
TEKCTY JIATUHULICIO BAKIMBO BiAMOBIIHO BCTAHOBIIIOBATH 1i
Ha KIaBiaTypi.

Hanpunaj, HENpUIyCTMO 3aMiHIOBATH JIATUHCHKY
OyKBY “I” YKPAiHCBKOIO JITEPOIO ‘1", HE3BAKAIOUN HA Bi3y-
AJIbHY {IEHTUYHICTD.

2. JJo 0OOB'A3KOBUX CTPYKTYPHUX €IEMEHTIB CTATT] Ha-
JIEXATD:

— TUTYJ/IbHA CTOPIHKA;

— pesiome;

— KJIIOYOBi CJIOBA;

— TEKCT CTATTi (BKIIOYAIOUM TAOJNIL, MATIOHKN );

— JI0JATKOBA iH(hOpMALIif;

— JiTeparypa.

2.1. TUTy/IbHUIM JINCT NOBUHEH MICTUTH IOJAHY YKPa-
HCBKOIO, POCIHICBKOIO Td AHIVIIMCBKOI0 MOBAMU HACTYIIHY
iHpopmanito: VIIK crarTi; Ha3Ba CTATTi Ma€ NOBHOI{HHO
BiTOOPAKATH NPEAMET i TEMy CTATTi, HE OYIM HAAMIPHO

KOPOTKOIO, aJt€ i He Mictuty 6imbie 100 cumsornis. Hassa
TUIIETHCS PASKOBUMU JITEPAMHU, KPIM BEJIMKO] JIiTepH ep-
IIOTO (JIOBA T4 BIACHUX HA3B.

2.2. Pestome (pedepam) cxradaemovca mpovoma
mogamu (YKPAincoKo0, an2iificvkoto, PociiicvKoro).
ABTOPCBKE PE3IOME /IO CTATTi € OCHOBHUM JUKEPEIOM iH-
(bopmanii y BITYM3HAHUX i 3apPYODKHUX iH(OPMALIMHKX
CHACTEMAX | HAYKOMETPUYHUX 0432X JIAHUX, B AKUX iHJIECK-
CYeThCs KypHaL O6CAT PE3IoOMe MAE CTAHOBUTH OJIM3BKO
250 ciB 260 2000 THCAYi 3HAKIB. Pe3tome OBUHHO OyTH
CTPYKTYPOBAHUM i BKIIOYATU OOOB'A3KOBI PyOPUKH: “AK-
TYaIbHICTB"; “MeTa focnimxeHns”; “Matepian i meTopu’;
“Pesynprati”; “Bucnosku”. Obcar posginy “Pesymbratu”
MOBUHEH CTAaHOBUTH He MeHme 50% Bif 3araJbHOTO 00-
cary. Pestome OryiiB, JIEKIN, AUCKYCIMHUX CTaTeN CKIId-
JAI0TBCA Y JJOBUIBHIN (hOpMI.

Texcr nosuHeH OyTH 3B'A3HUM, i3 BUKOPUCTAHHAM CJIiB
“omxe”, “Oimbie”, “HanpuIan”, “y pesynsrati’ Tomo. Pege-
AT AHIVIHICHKOIO MIOBUHEH OYIU CKIAIEHAN IPAMOTHO, HE
IEPERIAANTE HOT0 JOCIBHO 3 IOLIOMOI'0IO EJIEKTPOHHOIO
nepexIagadal B aHryIoMOBHOMY PE3IOME CJIiff BUKOPHUCTOBY-
BATH AKTMBHi (DOPMH JIi€C/I0BA. Pe3ioMe HE TIOBUHHE MiCTH-
TU A0PEBIaTyp, 33 BUHATKOM 3aT/IbHONPUIHATUX (HATIPU-
Ki1a, JHK), BUHOCOK, TOCHIaHb HA JITEPATYPHI JPKEpera.

2.3. Kmouoéi cnosa (Key words). HeoOxiHO BKazati
3-6 CJIiB 260 CJIOBOCIIONYYEHD, BIJIOBIHIX 3MICTy POOOTH,
AKi CTIPUATUMYTD {H/IEKCYBAHHIO CTATT] B IIOIIYKOBUX CHC-
TeMaX. Y KIIOUOBI CJIOBA OIVISIOBUX CTATEN CJIifl BKIIOYATU
cnoBo “oray”. Kmo4oBi (JI0BA NMOBUHHI OyTH iIEHTHYHI
VKPATHCBHKOIO, POCIHCHKOIO Td aHIVIINACBKOI0 MOBAMY, iX CIIijL
TIUCATH YePE3 KPAIIKY 3 KOMOIO.

24. TaGnuyi MatoTh OyTH BUKOHAHI TapHiTypoio Times
New Roman, 10 kernewm, 6e3 Cayx00BUX CUMBOJIB YCEPEN-
yHi. [Iy6mikanii, mo MicTaTh Ta6IuIl, BUKOHAHI 34 JIOIO-
MOTOIO Taby/IATOPA, PO3IIAAaTUC He OyayTh. Tabmuni mo-
BUHHI OyTH IIOOYAOBAHI HA0YHO, MATH HA3BY, IX 3aT0JIOBOK
Ma€ TOYHO BiffIOBiAATU 3MiCTy Tpac. V TEKCTi HEOOXiAHO
BK434TH Miclie Tabui Ta if HOpAKOBUI TOMED.

2.5. Texcm cmammi. CTpyKTypa IIOBHOTO TEKCTY Py-
KOITKCY, PUCBAYECHOI'O OIUCY PE3Y/IBIATIB OPUITHAIBHUX
JOCJI/PKEHD, TIOBUHHA BifTIOBIATH 3aTAIbHONPUNHATIM
ma610HAM i MiCTUTH 0O0BA3KOBI posaim: “Beryn™; “Mera”;
“Marepiamu i merogu”; “Pesynsratn’”; “O6ropopeHss”; “Bu-
CHOBKU'.

2.6. IIpucmamerinuii cnucox nimepamypu - “Jli-
mepamypa”. ONTUMAIBHA KiTbKICTb IUTOBAHUX POOIT B
OPUTiHAIBHAX CTATTAX i JIEKIIAX CTaHOBUTD 20-30 [pKeper,
B orysaax — 40-60 wrepen BakaHo MUTyBATH OpHTiHAb-
Hi poOOTH, ONYOIIKOBAHI POTATOM OCTAHHIX 5-7 POKIB y
3apyOLKHUX NEPIOAVMYHNX BUIAHHAX. TAKOK HAMATAUTECH
3BECTH 10 MiHIMyMy IIOCWIAHHA HA Te31 KOH(EPEHLLiH, MO-
HOTpadii. Y CIMCOK JiTepaTypy HE BRIIOYAIOTHCS HEOITYOIi-
KOBaHi po60TH, OQiLilHi JOKYMEHTH, PYKOIIUCH JIACEPTA-
L1l MiIPYYHUKY i JOBTHUKY. [T0BMHHA Oy TH IPEACTABIEHA
Jo7aTkoBa iHpopmanig npo crarri — DOL PubMed ID 1a in.
SIKINO B CIMCKY MEHIIE NOJIOBUHHU JPKEPEN MAIOTh iHEKCH
DOJ, crarra He MOXe OyTH OITyO/IiKOBAHA B MKHAPOHOMY
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HAYKOBOMY JKypHaI. [locwiaHHA MOBUHHI IEPEBIPATUCA
nepes; KOMIUIEKTAL[EI0 CIIMCKY BUKOPUCTAHUX JUKEPEI ye-
pes cair http://www.crossref.org/guestquery a6o https://
scholar.google.com.ua.

Kosxne jprepeno c1ifi moMilaTy 3 HOBOIO pA/Ka I1if 11o-
PAIKOBUM HOMEPOM, KUY BKA3YEThCA B TEKCTI CTATT apad-
CbKMMU IIM(PPAMU B KBA/JPATHUX JyKKAX.

Jbxepena 3 KUPWINYHUM HAMMCAHHAM HEOOXINHO Jiy-
OJIOBATU AHIVIOMOBHUM BaPiaHTOM; HABOAATH ODILiiHy
HA3By BUJIAHHA JIATMHULEIO 400 TPAHCIITEPOBAHY, AKIIO
HeMae O(iLifHOL

Y CIIUCKY BCi pOOOTH NEPEPAXOBYIOTHCA B TIOPSAKY LIU-
TYBaHH, 4 He B 4/1(DaBiTHOMY NOPAAKY. CIIUCOK JITEPATYPU
o¢opMWIAETHCA BiIOBITHO 10 Vancouver style, 03Ha-
HOMHUTHCH 3 AKHM MOKHA 32 mocwiaHuaMm (https://
ula.org.ua/images/uba_document/programs/
academ_integrety/Academ 4 12 red1.pdf.).

ABTOp HECE Bif[IIOBIAIBHICTD 3a NPABWIBHICTD [JAHUX,
HABE/ICHUX Y CITUCKY JITEPATypU.

2.7. Bionpaexa pyxonucy. JJ0 posrisy npurimMa-
I0TbCSl PYKOIIMCH, PAHIllE HiJie HE OMNyOIiKOBaHI i HE
CIPAMOBAHI Jy1g 1y6/IiKauiil B iHimi BuganHd. CraTTd Bif-
IPABJIAETHCA HA CJICKTPOHHY A/PECy PEAAKLIT Y BUIIIAL]
€IUHOTO (paiily, MO MICTUTb yCi HEOOXiHI eleMEHTH
(TUTYIBHUI JIMCT, PE3IOME, KIIOYOBi CJIOBA, TEKCTOBA
YACTUHA, TAO/HUL, CIIMCOK BUKOPUCTAHOL JIITEPATYPH, Bi-
JIOMOCTi IIPO aBTOPiB). OKpeMUMH (DAMIAMU B [IbOMY K
JIUCTi BUCHJIAIOTBCA CYHPOBIZHI JOKYMEHTH i KOl info-
CTpanii (MATIOHKIB, CXeM, iiarpam) y (hopMaTax Tiei npo-
IpaMy, B AKif BOHU Oy/IM CTBOPEHIL. SKIO imocTpanii B
CTATTi IPEACTABIEH] Y BUIVIAAL (poTorpadiit a6o pacTpo-
BUX 300paXeHb, HEOOXIAHO NMOAATH iX KOIIIO B (pOpMATi
*JPG 260 *TIE, opuriHanbHUM pO3MipOM, i3 PO3UIBHOIO
sparnicTio 300 TOYOK Ha AroiM. Pi3uuHUI PO3MIP Y CaH-
TUMETPAX NOBUHEH OYTH JJOCTATHIM /Ui OJHO3HAYHOTO
CIIPUIHATTA 1 JIETKOT'O IPOYMUTAHHS 3MICTy 1mOCTpaLi.
Konipna manitpa RGB 260 CMYK, 6e3 komnpecii. Imo-
CTpauii TOBUHHI OYTH KOHTPACTHUMH i YiTKUMH.

Cynpogiona 0oxymenmauis. JJo OpUTiHANBHOI CTATTI
JIO/LAOThCA: CYIIPOBIAHUY JIACT Bijl KEPIBHUIITBA YCTAHOBH,
B AIKOMY IIPOBOAMIOCA JOC/IKEHHS, JCKIAPALiid PO Ha-
ABHICTb 400 BiACYTHICTh KOH(JIKTY iHTEpECiB; aBTOPCHKA
yroga. Lli JOKyMeHTH B €IEKTPOHHOMY (BiZICKAHOBAHOMY)
BUIVLA/L HAJICWIAIOTHCA HA EJIEKTPOHHY /JPECY PEAAKLIT pa-
30M 3i CTATTEIO, KA NOJAETHCA 10 IyOIiKALTif.

Ha oxpemili CTOpiHL NOAAI0TH {H(OPMAIIO0 TPHOMA
MOBaMU (YKPA{HCbKA, AHIVIIICHKA, POCIACHKA): MPI3BHIIE,
iM’l, IO GATBKOBI KOKHOI'O a4BTOPA; HAYKOB] CTYIIHb T4 3BAH-

H#, TIOCaJTy, MicTie po60TH 3 OMILIFHOIO 4IPECOI0 YCTAHOBH,
e-mail, Tene¢on, peecrpauiitnuit Homep ORCID (Ko €).
Bxasaru aBropa i TUCTYBAHHA.

3. Yci craTTi 060BA3KOBO PELEH3YIOThCA. CTAaTT MOXE
OyTH IIOBEPHEHA ABTOPY 1A BUIIPABIECHHA 400 CKOPOYEHHSL.

4. Inaziam i emopunni nyonixauii. 1o nyorikanii B
KYPHAI HE TIPUMMAIOTBCA PYKOIIMCH 3 HEJOOPOCOBICHUM
TEKCTOBKMM 3aIIO3UYCHHAM i NMPUBIACHCHHAM DPE3yJILTaTiB
JOCTKEHD, AKi HE HAJIEKATh aBTOPAM LIbOTO MaTepiaiy.
[[[06 nepeBipuTH CTATTIO HA OPUTiHAIBHICTh, MOKHA CKO-
pucratuca nporpamoro Advego plagiatus. Pepaxiia 36e-
pirae 3a co6010 MPABO NEPEBIPKU MOJAHUX PYKOIMCIB HA
HAABHICTb IUIariaTy. TeKCTOBA CXOKICTb B 00’eMi TOHAT 20%
BBA’KAETHCS HEIIPUIHATHOIO.

Cratri, mo pasime Oy Ony61iKoBaHi 460 HAIPABNIEH] B
{HIIi XKypHAIN 4K 36iPHUKH, HE IPUITMAIOThCA.

Crarra Mae GyIu peTenbHO BiIPENArOBaHA i BUBipEHA
aBropoM. [lepes BiAIPaBKOIO PYKOIIUCY PETEILHO IIEPEBip-
Te i HEPEKOHANTECH, 10 YCi BUIE3ra/IaHi BUMOI'Y BUKOHAHI.

ABTOpH HECYTb BiJNIOBIIAIbHICTD 32 HAYKOBE T JIiTepa-
TYPHE peAaryBaHHsA IIOJAHOTO MATEPIay, LIUTAT i [IOCU/IAHD,
aJle PeaKLIiA 3IUIIAE 32 COOOIO IIPABO HA BIACHE PEary-
BAHH CTATTi (HAYKOBOIO i JIITEPATYPHOI'O XApaKTepy, a Ta-
KO HA CKOPOYCHHS CTATTI, 110 HE MEPEKPYYYe 1i 3MiCT) 41
B{IMOBY aBTOPOB y IyOJIKALY{, AKIIO TOJAHUI MaTEPial HE
BiJOBi/IA€ 32 (POPMOIO 260 3MiCTOM BUIIE3TaIAHUM BUMO-
ram. Marepiany, 1o He BifIlIOBiIAI0Th HABEJCHUM CTAH/AP-
TAM IyOMiKaLii y KypHAI “BiCHUK opTOmesii, TpaBmMaro-
JIorii Ta POTE3YBAHHA", HE PO3IVIAAIOTHCA TA HE TIOBEPTA-
FOTBCA. JIUCKETH, IUCKH, PYKOITUCH, PUCYHKH, (PoTOrpadii Ta
iHmi MaTepianm, HaiCIaHi B PEAAKIIIO, HE TIOBEPTAIOTHCA.

Crarri, aBTOpH AKUX € TIEPEAUIATHUKAMU KYPHAIY, I1y-
OJIKYIOTBCA 1103a4eProBo (NIPU HAZAHHI KOIIi{ KBUTAHLIT
IO HEPEAIUIATY).

TTopsAnOK IpUItoMy MaTepiastiB i myoiKaii:

dopmanvna excnepmusa (BifIOBLIHICTL TEKCTy Bu-
MOT'aM, BUKIAJICHUM BUIIE) T4 EKCIEPTU32 HA HAABHICTH
IIariaty. ABTOp OTPUMY€E INOBJOMJIEHHA HA EJIEKTPOHHY
TOIITY PO BiAMOBIAHICTb / HEBIANOBIAHICTD HAICIAHOTO
marepiany Bumoram.

Ao marepian crarti Bignosigae Bumoram, 1oro pe-
IEH3YIOTh 32 Ipoueayporo double-blind i aBTop B TpUTHIK-
HEBUM TEPMiH OTPUMYE JINCT-TIOBIJOMICHHA PO MOMJIIN-
BiCTb / HEMOMJIMBICTb BKIIOYEHHA CTATTi 0 MyOsiKauii y
KypHati. HeratusHa periensis, 3ayBaKCHHs Ta IPOIO3ULIT
PELIEH3EHTA HAJICUIAIOTHCA ABTOPY.

Mamepianu ona nyonikauii nadcunaiime Ha enex-
mponny aopecy: atou@ukr.net.

Anpeca penaxuii: 01601, m. Kuis, By;1. BynbsapHo-Kyapsicbka, 27.
Ten.: (044) 486-42-49, 486-60-65, Ten./daxc: (044) 486-66-28, e-mail: atou@ukr.net.
3acHOBHUKH T4 iX anpeca: B[O “VkpaiHCbka acoliiallis OpTomne/iB-TpaBMATONOT{B”,
BI'O “VkpaiHcbka aconiallis CIOpTUBHOI TPaBMaTOJIOT1],
xipyprii konina Ta aprpockomnii”, Y “Inctutyt Tpasmarosnorii Ta oproneaii HAMH Ykpainu”,
01601, m. KuiB, By;1. BynbBapHo-Kyapsscbka, 27.
Bupnaersca 4 pasu Ha pik. MOBa BUIAHHA: YKPAiHCHKA, POCIMICHKA, AHIVINACHKA.
Cchepa pO3NOBCIOKEHHS — 3ar/IbHOZIEPAKABHA.
Mep, xopexrop [padap H. M. Jlit. pegaxrop — Kosanbosa I O. Texuiunuii cexperap — Ionskosa M. b.
[lepexnaz anriiceko0 — Kpasuenko O. M.
Higmacano go aApyky 21.08.2020 p. Haxnag 1000 npum. Lina gorosipHa.
Bepcrka ta apyk: TOB “Bumasrnya kommanis “Harm dopmar”, (067) 235-22-56.
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