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objects _ ; tudy were 110 patients with di
pes of fractures 1n the middle zone of the facial skull, whicll)1 wzlsesag;itigir:;;

Depanment ‘of th_e I}daxﬂlpfaeml Surger).z of the I.M. Sechenoy First Moscow State
Medical U.mversﬁy- Sur g_lca! treatment included open reduction and rigid internal
fixation with the use of_tltamum nickelide mini-clamps.
Results. Good and gatlsfactory results were achieved in 102 (92.73%) patients
it should be emphasized that there were no additive-related infections. |
Conclusion._The use of fixators and implants made of titanium nickelide has shown
its high efficiency and could be applied as a method of chojce in surgical treatment in
patients with fractures of the middle zone of the facial skull.

Keywords: fracture, middle zone of facial skull, ORIF, titanium nickelide.

TUTAHOBBIE BKJIKOYEHUSA B MATKUX TKAHSAX,
NMPUIETIAIOINUX K PUKCATOPAM, ¥ MALUUEHTOB
C TPABMATUYECKUMMU IMEPEJIOMAMM
KOCTEH JIMUEBOT O YEPEINA
'PomanoBa A. 0., 'Konuak A. B., “Muxaiinenko A. B.
"Hayuonansnwiit meouwunckuii ynueepcumem um. A. A. Bozomonvya,
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CYOeOHO-MeOUUUHCKOU IKCREPMU3b,
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Beenenne. B coBpeMeHHOH YeMHOCTHO-IHULEBOH XUPYPrHM LIMPOKO HC-
MONb3yIOTCSt (PMKCATOPBI, UMILTAHTATBI, SHAONPOTE3bI THTAHA W CILTABOB [1]. On-
HAKO HemaBHHME MCCIeAOBAHMA NMOKA3alH, YTO HU ONMH U3 METALTMYECKUX HM-
[IaHTaTOB, KCIOJIL3YEMbIX B qeTFOCTHO-/M1IEBOI XUPYPIHH, OPTONEAUH W Tpas-
MaTONOrMKM, He SBASETCS IOJHOCTHIO HMHEPTHBIM W BCEI/A B3aUMOACHUCTBYET
C Okpyxkatowmeii Guonorudeckoii cpenoi [2]. BoicBOOOXKIEHUE MeTaL1a U3 (hUKca-
Topa NIPOUCXOOUT BCIIEACTBUE KOPPO3HH, TpeHHUA U MHKPOPa3pylICHHA ITPH B3aH-
MOZNeHCTBIM SneMeHTOB CHCTEMbI «PUKCATOP-KOCTEY B yCTOBUAX byHKUMOHATB-
HOH Harpy3ky wmu MexaHWYeCKOro MOBPEKAECHAA IUIACTHH U BUHTOB IpH UX yCTa-
HOBKe 1 ynanenun [2]. U3BECTHEI coobmeHUs 00 HOHU3ALMK U BBICBODOXIE-
H4e meranna ¢ TIOBEPXHOCTH TUTAHOBBIX UMIUIAHTATOB B OKPYXKarOLIUe MATKHE
TKaHy, Jror [poLIecC 4acTO COMPOBOKIAETCA NOABJIEHHEM YCTOHYHUBOIO CEpoOro

0 "
“Paca Tkamei Bokpyr HMILTAHTATA.
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Henw paboThl — HCCIIEN0OBAaHWE MHKPOCTPYKTYPHBIX H3MEHEHUH Ha NOBepx-
HOCTH 3JIEMEHTOB (PMKCAUMH (THTAHOBBIX IUIACTHH M BUHTOB), OrpelieneHye conep-
)KaHUA M pacTIpe/IeNICHNs] TUTaHa M JPYTUX XMMHYECKHX 3JIeMEHTOR B MPHIera.
LIMX MATKMX TKaHAX, a Takke (PaKTOpOB, BIMSIOMNX Ha 3TH MapaMeTphI B 0Taney.
HBIE CPOKH II0CJTIE OCTEOCHHTE3a KOCTEH JIMLIEBOTO Yeperna.

O6bexThI B MeToaBI. MaTepHaioM HccieI0BaHUS GbLTH THUTAHOBbIE (hukca-
TOPBI (IUTACTHHBI M BHHTHI), yaaleHHbIe y 12 MalHeHToB B CPOKHM OT 5 Mecsiues pq
3 net (B cpeanem 11,6+11 mec.) mocine MPOBEIEHUs OCTEOCHHTe3a (8 TaUneHTOR)
WA PEKOHCTPYKTHBHO-BOCCTAHOBHTEILHBIX BMEIIATENILCTB HA YEIIFOCTSIX (4 naup-
€HTa), a TakKe OMONTaThl MepuocTa u GUOPO3HOI KariCyJibl, MPUIETAIOUINE K THT,-
HOBBIM 3JICMEHTaM, KOTopbie ¢pukcupoBanu B 10% pactsope popmanuna. Cpenumi
BO3pacT nauueHToB coctaBun 30 ner. IIpu npoBeaeHHH oneparii HCTIONb30Bany
¢mxcaTophl, kOTOpEI MO mAHHBIM (pupM-npou3BoIMTENEH OBLTH M3TOTOBIEHE! i3
MeIMuMHCKoro THTaHa (Grade 4). IlpmunHaMM MX yHoaneHHs GbuTH: IKCTIO3HIHy
MEMEHTOB dukcaumm (33,3%), ynanenns npu npoBeIEHHH OUEPEIHBIX HTANOB pe-
KOHCTPYKTHBHBIX BMEILATENbCTB MPH MHOTOATAIIHOM XHPYPrHYECKOM JIeYeHMM
(33,3%), B cBsA3M ¢ )kano06amu Ha 60JIE U auckoMdopT B obacTu pukcaropa (25%)
1 MO0 HaCTOAHMIO naumeHTa (8,3%). [Ins ycTaHOBIEHMA 371EMEHTHOTO COCTABA yna-
JIEHHBIX (PParMEHTOB MATKHMX TKaHeH MPHMEHsITH MHKPOPEHTI€HOBCKHH yopec-
LEHTHBIH CTICKTPaJIbHbIH aHANHM3 MO CTAHIAPTHBIM MeToAuKaM. IS MccieqoBaHus
CTPYKTYPHBIX M3MCHCHMH Ha MOBEPXHOCTH THTAHOBBIX TUIACTHH M BHHTOB MPOBO-
AN CKAaHUPYIOIIYIO 3JICKTPOHHYI0O MHKPOCKOINHIO B PA3JIMYHBIX MOJNSAX 3PEHHS
npy yBenmieHuM 1;30. [TokazaTtenu cpaBHMBaIM ¢ HCTIOIB30BAHHEM Ko3(pHumeHTa
Koppessiunu CriMpMeHa, KOTOPbIA pacCYMTHIBANIM ¢ MOMOLIBIO Nporpammsl IBM
SPSS Statistics v.23.

Pesysnbrarel. [lpu ynaneHnn sneMeHTOB (HKCALMM MaKpOCKOMHYECKHE
NPH3HAKH XPOHUYECKOTO BOCIAJIEHUS B MPHJIEKALIMX MATKHX TKAHAX OTMEYaIH
y 1(8,3%) naumenTa. Skcno3uuus Gpukcatopor otmeueHa y 4 (33,3%). JIOKaIbHO
MUIMEHTAUMIO B 00JIaCTH YCTAHOBJIEHHbIX BHHTOB OTMEYaln y 8 (66,6%) ve0BeEK.
B GosbliMHCTBE HaOJIOAEHUH OTMEYalld pacilaTbiBAHHE OJHOTO M3 (PHKCHPYIO-
IMX BUHTOB.

Ha 371eKTpOHHOM MUKPOCKOITHH 3JIEMEHTOB (PHKCALIMK BO BCeX HAG/HOACHHAX
ObLIM OOHapy)XeHbl NMPHU3HAKU TOBPEXKICHHUS TOBEPXHOCTH, Ha YPOBHE MaKpo-
CTPYKTYpbl. B uacTH HabmroJeHM Ha TMOBEPXHOCTH (ukcaTopoB ObLin 0OHApY-
’K€HbI HEOO/IbIIME SIMKH, HAIIOMUHAIOLIME PAKOBHHBI KOPPO3HH, HO HX HCTHHHYIO
NpUpoOIy ObLIO TPYAHO YCTAHOBUTL. [IpH HccnenoBaHMM MATKUX TKaHeH ¢ HCTOJb-
30BAHUEM PEHTIEHOGUIYOPECLIEHTHOIO @aHATN3a ObLIN NOJIYUEHbI CIIEKTPbI C/1C1YI0
mmx snemenros: P, S, Ca, Ti, Cr, Fe, Ni, Cu, Zn, Sr, Rh Ilpumenennbiit MeTOA 1103-
BOJIWJI HE TOJIKO BBISSBUTH HAJTHYHUE METAIUIOB B TKAHAX, HO M HCCJICA0BaTh OCOOCH"
HOCTH MX pacripenesieHus. Haiuine y4acTKOB ¢ YBEJIHUEHHBIM COepIKaHHeM OIIpe”
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genetHblX x":‘:”:::’:;I:"’:]:%i':::::’ . ""'lc"""""l"hlx CHTYALMAX onpeensnach peibe-
(oM [11ac IH'II ol ol ety L(’LIMH. BUTKOB pesnbnl hukcupyionmmx BUHTOB.
Al BT obuapyxe B 3 (e 0) B OYMeH} HEIHauuTenboM Konuuecrre 4,57+5,13%,
y Obi1 TONOrpaGHUICCKH CBAIAH C yuacTkamMu nakorenms TUTaHA.

BionoueHHe THTana ObU 06HapyKenb Bo peex ucereayemsix obpazuax
cero CpeAHUM — COICPKAHMEM  Ha  yvacrkax  nokaibuol KOHUEHTPAUMH
48,14+31,1%0. Jbist 0O6pasiion yianenupix Y NMALMEHTOB ¢ nepenoMammu KocTein -
(1eBoro Mepera MoC/Ic OCTECOCHHTE A cpeanee coepkanne Turana Ha yuacTkax oca-
gACHIA METATOB COCTABMIL 55,6429 4%, [{nn 00pa3IoB, yAAIEHHBIX Y NALMEHTOB
poc/ie PEKOHCTPYKTHBHLIX Onepauui, rae dukcaroper wecan menpine HArpYy3KH,
nokasaTestb ObLT MEHbIIE - 37,72430,2%, Ha nonyuenupix KapTax rjocKoCTaX CKa-
HipoBatiA, pACTIpEICICHUE TUTaHA, ObLIO BBISBIEHO [IBA TUIA paCTIpeaeIeHHA TH-
raHoBbIX BKIOUCHUI. TlepBobiit - orpanuuennsie BrOUEHUS ¢ pasmepamu 100-
800 pum 1 6oJiee U BbICOKUM COJIepKaHueM THTaHa (/10 90%). [1pu ananuse He 6bUT0
0bHapyKeHO 0CTOBEPHOIO BIIMAHUA: COJCPIKAHUA TUTAHA B TKAHAX HA PA3BUTHE
BOCTATUTEIILHBIX OCIOKHEHMI (r=0,946, p>0,05); koppeasunoHHbIX CBS3eH cotep-
AKaHuA TUTaHa U BPEMEHEM ero npebbiBanus B opranusme (r=0,095, p<0,05); co-
JIepKAHHEM TUTAHA U TUTIOM T1acTuHbl (r=0,526, p<0,05).

3akmouenne. TUTAHOBBIE MHHMIUIACTHHBI M BUHTHI MOCJE TPOBENECHUSA
0CTEOCHHTE3a U PCKOHCTPYKTUBHBIX Olepauurii Ha KOCTAX JIMLUEBOrO CKeJieTa B3a-
HMOJICHCTBYIOT C OKpYyIKarowleil OGHONOrMYecKOi Cpesoi, YTO COMPOBOXKIAETCA
BBIXO/IOM 4AacCTULL MeTajljla B OKpyXKatowue Tkauu, Habmoaaswmnxcs B 100% uc-
c1el0BaHHbIX OMONTaTOB. OCHOBHBIMU MEXaHU3MAMM TOMAAHUA TUTAHA B OKPY-
Kaloue TKAHU ABJIAETCA KOPPO3UA U MEXaHUYECKOE NOBPEXIEHHE MOBEPXHOCTH
(ukcaropa.

Jlureparypa.
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TITANIUM INCLUSIONS IN THE SOFT TISSUES ADJACENT
TO FIXATORS IN PATIENTS WITH TRAUMATIC FRACTURES
OF THE BONES OF THE FACIAL SKULL
Romanova A. Yu.,'Kopchak A. V., ’Mihaylenko A. V.
National Medical University named by A. A. Bogomolets; ’The Department
of forensic criminalistics of the Kiev city Bureau is judicial-medica
CXamination, Kiev, Ukraine
he aim of the work is to study microstructural changes on the surface of the fix-
4ion elements, to determine the content and distribution of titanium and other
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chemical elements in the adjacent soft tissues, as well as the factors that affect these
parameters in the long term after osteosynthesis of the bones of the facial sky);
Objects and methods. Titanium fixators removed in 12 patients inlate terms afye,
osteosynthesis, as well as biopsies of the periosteum and fibrous capsule adjacent
to the fixation titanium elements were studied. Microscopic fluorescence spectrg.
scopic analysis was used to determine the elemental composition of the remoyeq
fragments of soft tissues. Scanning electron microscopy using a raster electron m;.
croscope JSM-6060 (Japan) was used to study structural changes on the surface of
titanium plates and screws.

Results and conclusion. X-ray fluorescence analysis revealed the inclusion of t-
tanium in all investigated samples with an average content of titanium
48.14%=31.1 in metal deposition areas. For samples removed in patients with tray-
matic fractures of the bones of the facial skull after metallosteosynthesis, the aver-
age content of titanium was 55.6%, and with reconstructive surgeries — 37.72%,
On the received element deposition maps the distribution of titanium inclusions
was not uniform, with two types of metal particles distribution. Areas with strictly
limited intensive titanium inclusions (90.9-800 um) and diffuse titanium inclusion
without clear boundaries.

Keywords: titanium plates, screws, facial skull, titanium inclusions in the soft tis-
sues.

BOJIIOMETPUYECKASA CTABUJIBHOCTH
AYTOTPAHCIUIAHTATOB C I'PEBHSA ITOAB30OLLHON KOCTH
Y NALIMEHTOB C JE®EKTAMHU U IEQ@OPMALIUSIMH KOCTEH

JJMIEBOI'O YEPEIIA B PAHHEM U OTAAJIEHHOM
INOCJIEOIIEPAIIMOHHOM INEPUOJIE
PuiGak B. A., *TlaBanuyk T. A.
'Kueeckuit 061acmHoi ueHmp 4elocmHo-1uKeeoi Xupypauu
u cmomamonozuu, Kueeckana 001acmuaa KiuHuweckan 60.16Huua;
Hayuonansnblit MeOUUUHCKUU yHUGepcumem um. A. A. Bozomonsua,
Kagheopa cmomamonozuu,
2. Kuee, Ykpauna

Beenenue. /1)1 3amMelleHHUA KOCTHBIX 1€(PEKTOB M KOPPEKLMH HMEHOLLIHXCA
AedopMalmii LIHUPOKO UCMOJBL3YIOT Pa3jIMYHBIE THIBI OCTEOIUIACTHYECKHX MaTe-
PHAJIOB: ayTOreHHBIE, aJIOreHHble, KCEHOTeHHbIE TPAHCIUIAHTAThl, Pa3IHYHbIC
CUHTETUYECKME MaTepualibl 1 MX KoMOMHalmu |1, 3]. Aytosorniueckne KOCTHBIC
TPAHCILIaHTATLI 06ECTIEUMBAIOT JIyU NI KIMHUYECKMI pe3yJibTaT 11 BOCCTaHOB"
JIEHUA OOLIMPHBIX KOCTHBIX J€(eKTOB 38 CUET HX OCTEOreHHBIX M 0CTEOMHIYKTHE
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