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KJNIHIYHI O3HAKU B3AEMOAIT PEPOMATHITHOIO
CTOPOHHbLOIO TUIA 3 XIPYPTIYHUM MATHITHUAM
IHCTPYMEHTOM

Pesome. Mema — pemoHcCTpallisi 0COOJIMBOCTEN KIiHIYHOI aia-
THOCTUKM Ta BUJAJEHHS (pepOMArHiTHUX CTOPOHHIX TiJl BOTHe-
MaJIbHOTO TTIOXOAKEHHS Pi3HOI JoKaJi3alii.

Mamepiasu ma memoou docaioncenns. Bei maiieHTH, ki gocii-
JIXKyBaJKCs, MaJy BOTHENAJbHi IIOpaHEHHS Pi3HOI JloKasi3allii, Oy-
JIV OTJISIHYTi, BUBYEHU A aHAMHE3, BUKOHAHi IIPOMEHEBI TOCJIiIKEeH -
Hsl pi3HMMM METOJaMM Ta 3a MoKa3aMM OyJiy mpoorepoBaHi Ha 6a3i
BilicbkoBO-MeIMYHOIro KJIiHIYHOTO LIeHTpY IliBHiYUHOro perioHy.
3aJiexkHO BiJl 3aCTOCOBYBaHMX METOAMK AiaTHOCTUKHU Ta BUAAJECHHS
CTOPOHHIX MopaHeHi O0yau posmnogijieHi Ha aBi rpynu: 528 (50,5%)
MOpaHEeHHS M’IKUX TKaHWH Ta 518 (49,5%) nopaHeHHSI BHYTPillIHixX
opraHiB. Bik mopaHeHux mnepedyBaB B Mexax Big 19 mo 59 pokiB i
B cepenHbomy ckiaB (31,7+0,26) pokiB. Cepen MmopaHeHUX TIpe-
BaJIIOIOTh YOJIOBiKM HaWOiJIbIN Ipalie3natHoro Biky (20-49 pokiBs).
3a eTiojoriyHuM (hbaKTOPOM BOTHEIaIbHE OCKOJKOBE IMOpaHEHHS
orpuManu (62,4%), xymboBe — (3,6%), BUOyXOBE ITOpaHEHHS —
(32,4%), ockonkoBe Ta Kyi1boBe omHOUacHO — (1,5%). O6OB’I3KOBUM
METONOM JOCJiIXXeHHSI Oyjaa MarHiTomeTeKiisl, KJiHiYHi O3HaKu
B3a€EMOJIii MarHiTHOro iHCTPYMEHTY Ta ()epOMarHiTHOIO CTOPOH-
HBOIO TiJla B TKAaHUHAX JJIOAMHU OIMUCcaHi B 1iei poboTi. B naniii po-
00Ti 3aCTOCOBYBaJIM iHCTPYMEHTHU MAarHiTHi 3 Majloro, BEJIUKOIro Ta
€HIOCKOITITHOr0 HabopiB i T0OyTOBI MarHiTu 3a ocraHHi 10 poKiB.

Pesyasomamu docaioncennsn. Ilpn B3aemomii MarHiTy 3 ¢epomar-
HITHUM MeTaJIeBUM CTOPOHHIM TiJIOM B M’SIKMX TKaHWHAaX BUHUKAE
psin edekTiB: MpUIWIIaHHS, BiTpuUja, 3aBUCAHHS, KJallaHHS, 3i-
ckoB3yBaHHs. YacToTa Bi3yaJbHUX MPSIMUX O3HAK HACTYITHA: e(EeKT
npuwinnanasg — (20,1+1,3)%, edext Bitpuna — (24,7£1,4)%, edexr
3aBucaHHsa — (16,4%1,2)%, edexT 3ickoB3yBaHHS — (8,4%+0,9)%,
edext kmananHg — (34,3+1,5)%. YacToTra mocuyieHHSI 60JIHOBOIO
CUHAPOMY B MicClli po3TallyBaHHsI MeTaJleBoro (epoMarHiTHOro
CTOPOHHBOTO Tijla MpX HAOJMKEHHI MarHiTHOTO iHCTPYMEHTY IO
CTOpPOHHbOrO TiMa ckjagae (12,1+1,2) %. INopylieHHs cepLeBOro
PUTMY V BUINISAAI €KCTPACHUCTOJNII MPWM MarHiTomekIii miadpparMu
MpY HASIBHOCTi (PEpOMarHiTHOroO CTOPOHHLOIO Tijla B IMpPaBOMY
LIUTYHOYKY ceplis, siKe TyAu MOTpanijio Mija Jyac Mirpawii CyiuHHUM
LLJISIXOM CITOCTEpPirajaoch B omHOMY BUMNaakKy. OCoO0I1MBOCTSIMU B3a-
€MOJIii Cy4acHOTo MAarHiTHOrO XipypriuHoro iHCTpyMEHTapiio Ta
¢depOMarHiTHOrO CTOPOHHBLOTO Tijla B TKAHWHAX € AUCTAHIisT MiX
IHCTPYMEHTOM Ta CTOPOHHIMU TiJIOM.

Bucnosku. KniHi4Hi 03HaKM B3aEMOAil Cy4YaCHOro MarHiTHOro
XipypriyHoro iHCTpyMeHTy pi3HOMaHITHi Ta 3ajiexXaTh BiJl AUCTaH-
1ii koHTakTy. I1psiMi Bi3dyasibHi 03HAKM B3aEMOii (hepoOMarHiTHOIro
CTOPOHHBOTO Tijla 3 MAarHiTHUM XipypriYHUM iHCTPYMEHTOM Bi3ya-
JIBYIOThCS Y BUTIISAAI eeKTiB: TIPUINTNAHHS, BiTpHUja, 3aBUCAHHS,
KJIallaHHs, 3icKOoB3yBaHH#. Hempsmi o3Haku B3aeMofii pepomar-
HITHOTO CTOPOHHBOIO Tijia 3 MATrHITHUM XipypriyHUM iHCTPYMEH-
TOM TIPOSIBJISIIOTBCSI Y BUIJISIAI ITOCUJIEHHSI OOJILOBOTO CHUHIPOMY
B MiClIi po3TalryBaHHSI CTOPOHHBOTO TiJIa Ta TMOPYIIEHHS CepLIEBOro
pUTMY NpU po3TalllyBaHHi CTOPOHHBOIO Tijia B Ceplli.

KmouoBi cioBa: gepomacnimue cmoponne mino, KaiHiuHi 03HaKU,
83a€MO0Is1, XipypeiuHUll MaeHImHULL IHCmpyMeHm.
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Beryn

3 moyaTKoM 30poitHOiI arpecii pocii mpotu Ykpa-
inu 3 2014 poky moyaBcs HOBUU €Tall B PO3BUTKY
CY4aCHOI'0 MarHiTHOIO XipypriyHoro iHCTpyMeEH-
Ty. MiXAUCUMITIHAPDHUI OiAXid 10 0OCTEXEHHS
Ta JIIKyBaHHSI BOTHEIaJbHUX IIOpAaHEHb CIIPHSIB
MOsIBi HOBMX HAOOPiB MAarHiTHOIoO XipypriuHoro
iHCTpYMeHTY [1, 2], 9Ki IIMPOKO 3aCTOCOBYIOTHCS
B IIpaKTUILIi.

3a ocTaHHI pOKM 3’SIBUJIOCH JHOCTaTHHO HAYKO-
BUX IIpallb IPUCBIYCHUX TiarHOCTHIII Ta BUIAJICH-
HIO CTOPOHHIX TiJl pi3HUX PO3MipiB Ta JioKaai3alii
BOT'HEIAJILHOIO MOXOMKEHHS, AK KJIiHiuHOro [1-6],
TaK i eKCIepMMEHTAJILHOTO HAIPsIMKY [7-9].

Haii6inpin 4acTo 3aCTOCOBYyBaHUM CYy4YacHUM
MarHiTHUM iHCTPYMEHTOM € iHCTPYMEHT MarHiT-
HUI OGaraToyHKIiOHAJIbHUUN OJIS1 JiaTHOCTUKM i
BUJAJICHHSI MeTaJeBUX (epOMarHiTHUX CTOPOH-
Hix Tin [10], mpucTpifi THYYKUI N1 BUAAJIEHHS
¢depoMarHiTHUX CTOpoOHHIixX Tin [11], iHCTpyMeHT
MaTrHITHUN NOITyKoBUi [12] Ta iHCTpYMEHT eHI0C-
KOIiYHWI MarHiTHUIA 1Jisg BUIOAJEHHSI CTOPOHHIX
TiJI 3 IJIeBpajbHOI a00 YepeBHOI NOPOXKHUHU [13].

MeTta
JeMoHcTpalisi ocoOMMBOCTEN KAiHIYHOI Aaia-
THOCTUKM Ta BUAAJIeHHS (PepOMaTrHIiTHUX CTOPOH-
HiX TiJ BOTHENaJIbHOTO IMOXOAXKEHHS Pi3HO1 JIOKa-
Jizarii.

Marepiaam Ta MeTOAM JOCJIiIKEHHS

Yci nmauieHTH, S9Ki JOCHiaXyBaaucs, MaJiid BOT-
HenajbHi TMOpaHEeHHSI Pi3HO1 JoKaJji3zauii, Oyiu
OIJISIHYTi, BUBUCHUII aHaMHe3, BUKOHAHI IIpOMe-
HEBi JOCTiAKEeHHS pi3HMMU MeTOJaMU Ta 3a MoKa-
3aMM OyJIu IpoornepoBaHi Ha 0a3i BilicbkkoBo-Me-
JIUYHOTO KJIiHiYHOTO 1IeHTpy [liBHiYHOTO periony.

3ajeXHO BiJ 3aCTOCOBYBAaHUX METOANK JiaTrHOC-
TUKWA Ta BUJAJEHHSI CTOPOHHIX IOpaHeHi Oyau
posnonineni Ha nBi rpynu: 528 (50,5%) nopaHeHHsT
M’IKMX TKaHMH Ta 518 (49,5%) mopaHeHHSI BHY-
TpillIHiX opraHiB. Bik mopaHeHux nepeOyBaB B
Mexax Bim 19 mo 59 pokiB i B cepeqHbOMY CKJIaB
(31,7£0,26) pokiB. Cepen mopaHEeHUX IPEBAJIIOIOThH
YOJI0BiKM HalOiIbLI ITpanue3aaTHoro Biky (20-49 po-
KiB). 3a eTioJloriyHUM (haKTOPOM BOTHEMAJbHE
OCKOJIKOBe IopaHeHHs1 orpumanu (62,4%), Ky-
nboBe — (3,6%), BubOyxoBe nmopaHeHHsa — (32,4%),
OCKOJIKOBE Ta KyJiboBe ogHo4acHO — (1,5%).

OOOB’I3KOBUM METOIOM IOCJIIXKEHHS Oyia
MarHiToAeTeKisl, KJAiHi4Hi 03HaKUW B3aEMOJii Mar-
HITHOTO iHCTPYMEHTY Ta (pepOMarHiTHOro CTOPOH-
HbOI'O Tijla B TKaHMHaX JIIOAMHU ONMCaHi B 1€l
poOOoTi.

B paniii nmpaui 3acTocoByBaJid iHCTPYMEHTU
MarHiTHi 3 MaJioro, BEJIMKOro Ta eHAOCKOMiYHOIO
HaOopiB i MOOYTOBiI MarHiTH 3a octaHHi 10 poKis.
IToOyTOBI MarHiTH BUKOPUCTOBYBAJIUChH Y TEPiof,
KOJIM He OyJI0 Cy4YacHOI'0 MarHiTHOI'O XipypriaHoro

iHCTpyMeHTy. Habopu iHCTpyMEHTY MarHiTHOTO 3
MaJioro, BEJIUKOIo Ta €HAOCKOMiYHOro BUpPOOJIeHi
B M. XapkiB Ha 0a3i XapKiBCbKOro (hi3uKO-TeX-
HiuHoro iHctutyty HAH YKpainu 3a cipusiHHSIM
KanaupaaTiB ¢i3-mar. Hayk O.M. BenukomgHoro Ta
K. B. KoBryHa.

PesyabraTu gocinakeHnsb Ta ix 00roBopeHHs

ITpu B3aemomii CTOPOHHBOIO Tijla 3 3arajbHO-
XipypriyHMM iHCTPYMEHTOM BHMHMKAE XapaKTepHE
TaKTUJIbHE MOYYTTS IEepPelIKoau a00 KOHTAKTHMI
3BYK.

OcoOnMBICTIO BUKOPUCTAHHS iHCTPYMEHTY Mar-
HiTHOro momykoBoro [7, 10-13, 9] e iioro auc-
TaHTHa po0OTa i MOCUJIEHHS 00JIbOBOTO CUHIAPOMY
B MicClli po3TalllyBaHHSI MeTaJeBOro (hepoMarHir-
HOTO CTOPOHHBOTO TiJla MpU HAOIMKEHHi MarHiT-
HOI'0 iHCTPYMEHTY A0 CTOpOHHBOrO Tija. YacroTa
BUHUKHEHHS LIboro edekry ckiuanae (12,1+1,2) %.
BukopuctaHHS iHCTpyMEHTY MarHiTHOTO TOITYKO-
BOr'0 3 BAHUKHEHHSM 00JIbOBOIO CUHIPOMY B MicC-
i po3TralryBaHHS (pepOMarHiTHOTO CTOPOHHBOTO
TiJla HaJaHO Ha puc. 1.

Puc. 1 [HCTpyMeHT MarHiTHU1 NOLIYKOBU A

Mu crioctepiraiay BUIIaAOK MOPYIIEHHS ceplie-
BOTO PUTMY Yy BUTJISIII €KCTPACUCTOJIii MpU Mar-
HIiTOHeKIi1 miadpparMu IIpM HASIBHOCTI pepomar-
HITHOTO CTOPOHHBOIO TijJla B IPAaBOMY IIIYHOUKY
ceplis, sAKe TyAu MNOTpanujo IiJ Jyac Mirpauii cy-
JIUHHUM 1UIssxoM. JlociimkeHHs1 OyJjio peasizo-
BaHO iHCTPYMEHTOM MAarHiTHUM OaraToyHKIIi-
OHaJIbHUM JJIs1 AiarHOCTUKM 1 BUJaJIeHHS MeTa-
JIeBUX (hepOMarHiTHUX cTOpoHHiX Tix [10] mix gac
JlanapoToMil 3 MPUBOAY BOTHEMAaJbHOIO OCKOJIKO-
BOr'0 IPOHMKAIOYOTO MOPaHEHHS XXMBOTA: ITif] Yac
B3a€MO/ii MarHiTHOro iHCTpyMeHTYy Ta depomar-
HITHOTO CTOPOHHBLOTO Tijla Ha MOHITOpi Bigmiua-
JINCh TIOPYILIEHHS ceplieBoro putMy. Ilpm 3aBep-
IIIEHHi MarHiToAeTeK1Iil SIBUIL TTOPYILLIEHHS PUTMY
He crocTepiraaocs.
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Oco0aMBOCTIMU MaTrHITHOTO iHCTPYMEHTY € BU-
KOpPUCTaHHS MOro K 4yepe3 paHy (iHTpaByJbBap-
HO); MpH JIalIapOTOMHMX Ta TOPAaKOTOMHMX; JaIa-
POCKOMIYHMX Ta TOPAKOCKOMIYHUX, apTPOCOITiy-
HUX JOCTyMnax, TaKk i Mo3a paHO yepe3 IIKipy
(TpaHCAEepMabHO).

Ilpn B3aemonii MarHity 3 ¢epoMarHiTHUM MeTa-
JIEBUM CTOPOHHIM TiJIOM B M’IKMX TKaHWHaX BUHM-
Kae psa epeKTiB: MIPpUIUIIAHHS, BiTpUJa, 3aBUCAHHS,
KJIanlaHHd, 3ickoB3yBaHHS. EdexT mpunnmanHsa —
(20,1£1,3) %, BUpaxXa€eThCs Bi3yalbHO i TAKTUILHO
BM3HAYAETHCS MPUJINIIAHHIM MAaTHITY 4epe3 IIKipy
abo iHIIY TKaHMHY B MPOEKIIii 3ajaraHHs epomar-
HIiTHOT'O ME€TaJIeBOI0 CTOPOHHBOTO TiJa.

EdexkT BiTpuiaa BupaxaeTbcsl Bi3yaJbHO i Tak-
TUJILHO BU3HAYAETHCS B MepeMillleHHI MKipu abo
iHIIOI TKAHWHU OpraHi3My OO0 MarHiTy pa3om
3 CTOPOHHIM TiJIOM Y BUIJISIII OMYKJIOCTi, BEJU-
YMHAa SIKOi 3MiHIOETHCS B 3aJIEXKHOCTI BiJ repeMi-
LIIEHHST MarHiTy B ImpocTtopi. YacTtoTa BUSIBIIEHHS
craHoBuia (24,7+1,4) % Bunankisb.

EdexTt 3aBucanng — (16,4%1,2) %, BupaxkaeTbcs
Bi3yaJIbHO i TAKTUJIbHO BU3HAYAETHCS B 3aBUCAHHI
MAarHiTHOTO iHCTPYMEHTY IIPY MasiTHUKOITOLiOHMX
pyXax HaJ IIpOeKIIi€lo 3aIsiTaHHs (pepOMarHiTHOTO
MeTaJIeBOI0 CTOPOHHBOTO TiJa.

EdexT kiauaHHsS MNOB’13aHUI 3 BU3HAYEHUM
BYXOM 3BYKOM, SIKMIi BUHUKAE MpPHU TMPUIUIIAHHI
(bepoMarHiTHOro MeTajaeBOro CTOPOHHBOTO Tila
10 MarHiTHOro iHCTpyMeHTy. YacTora BUSIBIEHHS
eexTy cknagana (34,3x1,5) % Bumankis.

EdexT 3ickoB3yBanHs — (8,4%0,9) %, Bupaxa-
€TbCS B MOYYTTi BiIpUBY (pepOMarHiTHOro mMera-
JIEBOrO CTOPOHHBOTO Tijla, 1110 BUSHAYAETHCS TaK-
TUJIBHO, BiJi MarHiTHOTO iHCTPYMEHTY B M’ SIKHUX
TKaHMHAX, MOB’SI3aHUI 3 OCOOIMBOCTSIMU PO3IIO-
M7y CUJIOBHUX JIiHii MarHiTHOrO MoJIsl, MaJIOKO IJI0-
11110 3iTKHEeHHS Ta (hikcali€elo CTOPOHHBOTO Tija.

EdexTu, 1110 Bi3yajabHO BU3HAYAIOThCS MPU B3a-
€MOJIii MarHiTy 3 MeTajeBUM (hepOMarHiTHUM CTO-

POHHBOTO Tijla MOKa3aHi Ha puc. 2-3.
A

b

Puc. 2 EdekTu, 1110 BidyaJIbHO BUBHAYAIOTHCS ITPU B3aEMOIi1 MarHiTy, XipypriyHOro MarHiTHOro iHcTpyMeHTy [10]
i MeTasieBoro ¢hepoMarHiTHOro CTOpoHHbOro Tija: A, b — edekT npununauus; B, I' — edexT Birpuna
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Puc. 3 EdexTu, 1110 BidyaJbHO BU3HAYAIOTHCS MPU B3aEMOi1 XipyprivHOro MarHiTHOro iHcTpyMeHTty [10, 13]
i MeTasieBoro pepoMarHiTHOro CTOpPOHHBOTO Tijla: A — eeKT BiTpuja Ipu JIATapOTOMHOMY JAOCTYIIi;
b — edexT nmpuanItaHH IIPU TAIapOCKOIiYHOMY TOCTYIIi

OcobaMBOCTIMM B3a€EMOMi1 CYyYaCHOTO MarHiTHO-
ro XipypriyHoro iHCTpyMeHTapilo Ta (hepoMarHiTHO-
r0 CTOPOHHBLOTO TiJla B TKAHUHAX € JUCTAHLIiS MixX
IHCTPYMEHTOM Ta CTOPOHHiMU TijloM. YiMm MeHILe
IUCTAHLIisl MiX XipypriYyHMM MarHiTHUM iHCTpYMEH-
TOM Ta CTOPOHHIM TiJlOM, TUM OiJibllle YacTOTa BU-
HUKHEHHS IIPSIMKX Ta HEMIPSIMUX O3HAK B3aEMOIii.

KiHiuyHi 03HaKM MPOSIBY MPU Pi3Hill HO30JO0Ti4-
Hiii MaToJIorii € roJIOBHUMU YMHHUKAMU BCTaHOB-
JIEeHHSI paBUJIBHOTO IiarHo3y. B Bunaaky B3aeMofii
Cy4aCHOI'0 XipypriyHOro MarHiTHOroO iHCTPYMEHTY
3 (pepOMarHiTHUM CTOPOHHIM TiJIOM BiIMidalOThCsI
ocobauBocti [1-3, 14, 15], noB’s13aHi 3 HasSBHICTIO
MiX MarHiTHUM XipypriuHuUM iHCTPyMEHTOM Ta ¢e-
POMAarHiTHUMM CTOPOHHIM TiJIOM TKQHUH.

Posnogin Ha npsiMi Ta HEMPsIMi 03HAKM B3aEMO-
Iii cy4acHOTO XipyprigHOro iHCTpPYMEHTY 3 (depo-
MarHiTHUM CTOPOHHIM TiJIOM XapaKTepu3ye OCO-
OJIMBOCTI TiaTHOCTUKHM Ta JO3BOJISIE BUZHAYNTUC
3 TAKTMKOIO 11010 CTOPOHHIX Tix [1, 2, 4, 15-19].

IlpencraBneHuii cy4yacHUM XipypriyHuii mar-
HITHUM iHCTPYMEHT XapKiBCbKOIO BUPOOHMUIITBA

Ha JaHU# mepiond yacy € 0a30BUM B MpaKTUYHil
MEIWYHii MpaKTulli B YKpaiHi, mpo 10 CBigyaTh
JaHHi ireparypu [1, 5, 6, 14, 17-19], Ta nponoBxye
YIOCKOHATIOBATHUCS.

BucHoBku

KniHiuHI 03HAK¥ B3a€EMO/Iii Cy4yacHOTO MarHiT-
HOTO XipypriyHoOro iHCTpyMeHTY 3 (pepOMarHiTHU-
MU CTOPOHHIMU TijlaMM Pi3HOMAHITHi Ta 3ajeXarb
BiJl AWCTaHIlil KOHTAKTY.

ITpsami Bi3dyanabHi O3HAKM B3aeEMoOAii epomar-
HITHOTO CTOPOHHBOTO Tijla 3 MarHiTHUM Xipyp-
TiYHUM iHCTPYMEHTOM Bi3yasi3ylOThCsl Y BUIISAOI
eeKTiB: MpUINIIAaHHS, BiTpHUia, 3aBUCAaHHS, KJia-
LIaHHS$I, 3iCKOB3yBaHHSI.

Henpsimi o3Haku B3aemonii ¢epoMarHiTHO-
ro0 CTOPOHHBLOIO Tija 3 MarHiTHUM XipypriyHum
iHCTPYMEHTOM MPOSIBASIOTBCS Yy BUIVISIAI MOCH-
JIeHHsI OOJIbOBOIO CHMHJIPOMY B MiCIli po3Tally-
BaHHSI CTOPOHHBOIO TiJia Ta IMOPYIIEHHS Ceplie-
BOTO PHUTMY INpU PO3TAllyBaHHI CTOPOHHBOTO
TiJla B Ceplli.

MMEPEJIIK ITOCUJIAHDb
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10.

11.

12.

10.

[Tatomopdo3 BorHemanpbHux paH M’akux TKaHuH. [lim  13. MuxaitnycoB PM, Heroayiiko BB, Benukonuuii OM,
3arajgpHol0 penakuieto Bl. Llum6amioka, ITI. XomeHka, Kosryn KB, Xyna MIO, IlIuninos CA, Ta in. ITatent Ha
IA. Jlypina, OlO. Ycenka, BB. Boiika. Xapkis: Koneriym, KOpuCHy Moziesib 135918.. IHCTpyMEHT eHpocKoniuHmit
2018, 176 c. MAarHiTHUA JUis BUJAJICHHs] CTOPOHHIX TiJl 3 MJIEBPajIbHOL
Gumeniuk K, Lurin I, Tsema I, Susak Y, Mykhaylenko O, 200 yepeBHOI MOPOoXKHUHMU. 3asiBieHo 12.02.2019; onyoi-
. o . : . koBaHoO 25.07.2019. Bron. 14.
Nehodu1k9 V, et al. Woundary ballistics of b101‘0g¥ca1 tis- 4. Atmac 6oiioBoi XipypriuHoi TpaBMU (IOCBif AHTUTEPO-
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SURGERY OF GUNSHOT WOUNDS AND COMBAT TRAUMA

CLINICAL SIGNS

OF INTERACTION

OF A FERROMAGNETIC
FOREIGN BODY WITH

A SURGICAL MAGNETIC
INSTRUMENT

E. M. Khoroshun,
V. V. Makarov,

V. V. Nehoduiko,

S. A. Shipilov,

P. M. Zamiatin,

M. O. Malimonenko

Abstract. The goal is to demonstrate the features of clinical
diagnosis and removal of ferromagnetic foreign bodies of firearm
origin of various localization.

Materials and methods. All the patients who were studied had gun-
shot wounds of different localization, were examined, anamnesis was
studied, X-rays were performed by various methods and, according to
indications, they were operated on the basis of the Military Medical
Clinical Center of the Northern Region. Depending on the applied
methods of diagnosis and removal of foreign bodies, the wounded
were divided into two groups: 528 (50.5%) injuries to soft tissues and
518 (49.5%) injuries to internal organs. The age of the injured ranged
from 19 to 59 years and was 31.7£0.26 years on average. Among the
wounded, men of the most working age (20-49 years) prevail. Ac-
cording to the etiological factor, gunshot wound (62.4%), bullet
wound (3.6%), explosive wound - (32.4%), shrapnel and bullet wound
simultaneously - (1.5%). Mandatory research method was magne-
todetection, clinical signs of the interaction of a magnetic tool and
a ferromagnetic foreign body in human tissues are described in this
work. In this work, magnetic tools from small, large and endoscopic
sets and household magnets from the last 10 years were used.

The results. When a magnet interacts with a ferromagnetic metal
foreign body in soft tissues, a number of effects occur: sticking, sail-
ing, hanging, clicking, slipping. The frequency of visual direct signs
is as follows: sticking effect — (20.1+1.3)%, sail effect — (24.7£1.4)%,
hovering effect — (16.4+1.2)%, sliding effect — (8.4+0.9)%, click ef-
fect — (34.3£1.5)%. The frequency of increased pain syndrome at the
location of the metal ferromagnetic foreign body when the magnetic
tool approaches the foreign body is (12.1£1.2) %. Disturbance of the
heart rhythm in the form of extrasystole during magnetodetection of
the diaphragm in the presence of a ferromagnetic foreign body in the
right ventricle of the heart, which got there during vascular migra-
tion, was observed in one case. Features of the interaction of modern
magnetic surgical instruments and a ferromagnetic foreign body in
tissues is the distance between the tool and the foreign body.

Conclusions. Clinical signs of the interaction of modern magnetic
surgical instruments are diverse and depend on the contact distance.
Direct visual signs of the interaction of a ferromagnetic foreign body
with a magnetic surgical instrument are visualized in the form of
effects: sticking, sailing, hanging, clicking, slipping. Indirect signs
of the interaction of a ferromagnetic foreign body with a magnetic
surgical instrument are manifested in the form of increased pain
syndrome at the location of the foreign body and heart rhythm dis-
turbances when the foreign body is located in the heart.

Keywords: ferromagnetic foreign body, clinical signs, interaction,
surgical magnetic tool.
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