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Pe3tome. Ilepcnexmusnum HanpsamKoMm y JIKY8aHHi Oeghekmis KiCmoK npu mpasmax ma
NYXJIUHHUX 3AXB0PIOBAHHSX, € CNOCIO BUKOPUCMAHHS Mamepianie 01 3aMileHHs KiCMK08020
oeghexmy Ha ocnosi biockna ma cknokepamixu. Mema 00cnioxicennA: npoananizyeamu pe3syib-
mamu suxopucmanis 6iockna AC3-5 ma FAR 5 y nayienmis 015 3amingenHsam oeghekmie 006-
2UX KICMOK MpasmMamuyHo20 ma 0ecmpyKmugHo20 noxoodcents. Mamepianu ma memoou:
NPOAHaniz08aHo pe3yibmamu JiKy8aunHs 37 X80po2o, AKi 3HAX0OUIUCH 8 8IO0LIeHHI opmoneoii
30KJI im. Hosaka y nepioo 3 2018 no 2020 poxu. Brurouenns xeopux y 00cuiodcenHs nepeo-
bauano Haseuicmov deghekmis KicmKo80i mKAHUHU MPABMAMUYHO20 OO 0eCMPYKMUBHO20 NO-
xo0oicenns. Xeopi 6ynu nodineni na mpu epynu. Im nposodunuce xipypeiuni 6mpyuanus 3 ocme-
OCUHME30M Ma NAACMUKOI0 Kicmkosux degexmis biockiom AC3-3 abo FAR 5. Pezynomamu.
Pezynomamu nixysanns 3a kpumepiem 06anvHoi oyinku Oyau eusueni y 37 xeopux. Kinyeeuii
mepMin cnocmepedicents cknas 1- 1,5 poku nicaa xipypeiunozo empydanus. Y 43,24 % pe3yno-
mamu 6ynu 0obpumu, 51,35% 3adosinenumu. ¥ 06ox xeopux (5,41%) pezynomamu 6Oynu Hesa-
0osinvhi. Bucnoeku. /[ugpepenyitiosanuii nioxio 0o eubopy imnianmamy O0Jisi 3aN08HEeHHS Oe-
Gexmy 0o62ux KiCmoK mpasmMamuyHo20 i NyXJIUHHO20 NOXOONCEHHs, 3 8PAXYEAHHAM U020 Me-
XAHIYHUX, OCMEOIHOYKMUBHUX MdA OCMEOKOHOYKMUBHUX GLACMUBOCTEU, 00380.18€ NOKPAUUMU
pe3yibmamu JiKY8AHHS, 3A80AKU CMUMYIAYII penapamuerHo2o ocmeozeHe3y 6 Kicmuyi, uo
CNpuUsie 8iIOHOBNEHHIO (DYHKYIL KIHYIBKU, A MAKONC AKOCMI HCUMMS NAYIEHMIB.

Knwuoei cnoea: kicmkosea mxkanuna, oeghpexm, ocmeocunmes, iMnaanmam, 6iockio.

Beryn. YV cyuacHOMYy CBiTi 3pocTac Te- Introduction. The modern world
Y y y p
HJICHIIIst 10 BAHUKHECHHST BUCOKOEHepreThd-  shows raising trend to the occurrence of high-
HOI TpaBMH, sKa XapaKTepHU3YeTbCA IMIIPe- energy traumas, typical of impressed bone le-
CIIHIM neexToM KICTKH PI3HOI JOKam3a-  sjons of different locations. This, in turn, pro-
uii. Ie B CBOIO Hepry cChpusi€ PO3BHTKY mnies the development of the principles and
TPUHILIIIE Ta METOIB JIKYBAMHA MEPEIOMIB  othods of fractures treatment with the bone
3 3aMiIEHHAM KicTKoBOro nedexry [1, 2]. defect replacement [1, 2]
OnHUM 13 NEPCIEeKTUBHUX HAIPSIMIB B T
One of the promising directions of the

Cy4YacHii TpaBMaToJIOTii Ta opTomnenii, y Ji- i
KyBaHHi 1e(heKTIB KICTOK MPH TPaBMaXx Ta Imy- modern traumatology and orthopedics for

XJIMHHHX 3aXBOPIOBAHHsX, € crioci6 Bukopu- Management of bone lesions in traumas and
CTaHHS MaTepiaiB I 3aMimieHHs kictko- tUmors is the use of bioglass-based material

BOrO ie(eKTy Ha OCHOBI Oiockia [3]. for the bone defect replacement [3].
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Jlesiki aBTOpU CTBEPIKYIOTh y CBOIX
po0oTax, Mo TITBFKA MOETHAHHS aTATHBHUX
TEXHOJIOT1H, 10 3a0e3medyroTh BUPOOHMII-
TBO KOMIIO3UTHHUX 0101eTpaAy0urX MaTepia-
JiB 3 KIITUHHUMH 1 TKAHUHHUMU TE€XHOJIOT-
MU 3/1aTHE HAOJIM3UTH Cy4acHI TpaHCILIaH-
TaTu 10 0aKaHUX MapaMeTpiB MO0 OCTEOi-
HIYKTHBHOCTI, OCTEOKOH/IyKTUBHOCTI, OCTe-
OreHHOCTI 1 onopo3naTHocTi. [IpoTe He3Ba-
YKAIOUW Ha HAsIBHI TIOCJTIIPKEHHS 1 3aIPOTIOHO-
BaHI IMiJIX0/I1, METOJ] CTBOPEHHSI ONITUMAJIbHO
MPUIATHUX JUISI IPAKTUYHOTO 3aCTOCYBAHHSA
TKAaHMHHOTH)XCHEPHUX KOHCTPYKIIIN TOKH HE
3HaieHuit [4].

3anuiarThCs

HEBUPIIICHUMHU  IHU-

TaHHS ONTUMAJIBHOTO CKJIany Oilockia Ta
CKJIOKepaMiKH, SIKHi Ou 3a0e3rneuyBaB IMpo-
JIOHTOBaHICTh O10/1€Tpaaaii y BiAMOBITHOCTI
JI0 TEMITIB KICTKOYTBOPEHHS y 30HI IMILJIaH-
Tarii. SIk 1oBeneHo, 6ioaerpaaaris 3aJIeKUTh
B1JI XIMIYHOTO CKJIaJly Ta CTPYKTYpH 1 BiOy-
BAa€ThCS SK 32 PAXyHOK XIMIYHOTO PO3YH-
HEHHSI, TaK 1 IIJITXOM KIITHHHO-OMIOCEPEIKO-
BaHOT pe3opOii. JIitepaTypHi 1aHi MO0 aK-
THUBI3allii TOMEPETHUKIB OCTEOKIIACTIB y Ha-
BAHTAKECHUX JUISTHKAX KICTKUA HAIITOBXYIOTh
Ha JIyMKY TpO 3HAYHWU BIUTMB YMOB HaBaH-
Ta)XeHHS Ha Oloerpaaaiiro iMmianty. Hemo-
CTAaTHBO JOCJIKEHNUM € BIUIMB HA TeMIHU Ol-
oJlerpajarii TaKUX CTPYKTYPHHUX OCOOTHBOC-
Tell IMIUIAHTIB, SIK MOPHCTICTh, apXITEKTO-
HiKa, po3MipH Ta 00’ €M TIOp, IO HE T03BOJISIE
JOCATTH KEPOBAHOTO OCTEOTEHE3y y AUISHII
IMIUTaHTalii. Y 3B’S3Ky 3 UM NPOBEIACHHSA
JIOCITI/DKeHD, CHPSIMOBAHWX Ha BUBYCHHS
MPOLECIB KICTKOYTBOPEHHS TNPU BUKOPHC-
TaHHI PI3HOCTPYKTYPHHX BUIB 010aKTHBHHUX
KepaMiK, IMIUIAHTOBAHUX Y JIJISHKH CKeJleTa
3 pI3HHM CTyNE€HEM HaBaHTa)KEHHs, BHU3HA-
YEeHHsI OCOOIMBOCTEH HaIpyKeHO-IedopMo-
BaHOTO CTaHy KiCTKOBOi TKAaHWUHH TIPU MOJIC-
JFOBaHHI IIACTUKH 010CKIIOM MOPOKHUHHHUX
nedeKTiB, M0 po3TalloBaHl y Pi3HHUX 3a HaBa-
HTQ)XCHHSAM 30HaX, OOTPYHTYBaHHS MPHUHIIN-
miB U EepeHIiioBaHOTO KIIHIYHOTO 3acTo-

Some authors declare in their publica-
tions that only a combination of adaptive
technologies, ensuring the production of bio-
degradable composite materials with cellular
and tissue technologies can make the modern
transplants closer to desirable parameters of
osteoinductivity, osteoconductivity, osteo-
genity, and weight-bearing capacity. How-
ever, despite of the existing studies and pro-
posed approaches, a method to create opti-
mally suitable constructions for tissue engi-
neering has not been found yet [4].

Unsolved remain the issues of an opti-
mal composition of bioglass to ensure dura-
bility of bio-degradation corresponding to the
temps of bone formation in the implantation
site. It is approved that biodegradation de-
pends on chemical composition and struc-
ture, and takes place at the account of as
chemical dissolution, as cellular-mediated
resorption. Literature data on the activation
of osteoclasts predecessors in loaded areas of
a bone make us to think about the strong im-
pact of loading conditions on bio-degradation
of an implant. An impact of such structural
features of an implant as porosity, architec-
tonics, volumes of the pores is understudied,
making it impossible to achieve a controlled
osteogenesis in the area of implantation. In
view of this, researches focused on studying
bone-formation processes upon different
structures of bioactive ceramics implanted
into the areas of a skeleton with different ex-
tent of loading to determine peculiarities of
bone tissue’s stain-deformed conditions us-
ing a simulation of bioglass bone plastics of
cavity-like bone lesions located in different
loaded areas, grounding the principles of dif-
ferentiated clinical application of biological
cylates having different mechanical features
and extent of biodegradation corresponding
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CYBaHHS IPEICTaBHUKIB O10JOTIYHUX CHIIa-
TIB 13 pI3HUMH MEXaHIYHUMH BJIACTUBOCTAMU
Ta CTyNeHeM Oloerpajariii y BiIIOBITHOCTI
3 HaBaHTa)XCHHSM, 1110 HeCce 30Ha IMILJIaHTa-
1[ii, € aKTyaTbHUMH 5K JIJIS1 TEOPETUIHOI Me-
JTUIIMHA Ta OloMaTepiaio3HaBCTBA, TaK 1 JIs
MPaKTUYHOT OPTOTE/il Ta TpaBMaTOJIOTIi [5].

Merta pocaigxenns. [IpoananizyBatu
pe3yabTatu BUKOpHCTaHHS Oiockia AC3-5
ta FAR 5 y mauieHTiB /Ui 3aMilllEHHSAM Jie-
(EKTIB JTOBIrUX KiCTOK TPaBMaTUYHOTO Ta Jie-
CTPYKTUBHOTO TIOXOJIKCHHSI.

Marepiaan Ta metoau. Po6ora BUKo-
HaHa Ha 0a31 kadenpu 3aranpHOI Xipyprii (3
KypcamMH  TpaBMAaTojoOrii,  ONEpPaTUBHOI
Xipyprii Ta cy10Boi MmeauiHu) Jlep>xkaBHOTO
BUIIOT0 HABYAIILHOTO 3aKIaLy «Y3KropoJICh-
KWW HaI[lOHAIBHUH YHIBEPCUTET» B MEPiof 3
2018 mo 2020 pokwu.

JlocaigkeHHs: BUKOHAHO 3 JIOTpUMaH-
HsAM BUMOT ['enbCciHChKOT Aekmaparis Beec-
BITHBOT Meau4HOI acoriamii "ETuani npuH-
[IUIT MEIMYHUX JOCIIPKSHB 32 Y9acTIO JIF0-
JIMHU y sIKOCTi 00'ekTa nociimkeHHs" (Ceyi,
2008) [6] i cxBareHO MO3UTUBHUM PIllIEHHSIM
Komitery 3 6ioetuxu npu JIBH3 «VYsxropoa-
CBKHUI HaIllOHAIBHUI YHIBEPCUTET» (IIPOTO-
ko Ne 1 Big 11.09.2018) six Take, 110 Biamo-
BiJla€ YHHHOMY 3aKOHOJIaBCTBY YKpaiHH, Cy-
YaCHUM €THYHUM HOPMaM, a caMe KOJEKCY
etuku BeecBiTHROT MeauuHOI acomiamii (Ze-
knapairis [enbCiHki), Ta TPOBOJUIOCH
TIJIBKY MiCTS MiJMUCaHHS NallieHTaMu 1H)Oo-
pMmoBaHoi 3romu. [lpu mpoBeneHHI IOCITi-
JOKCHHSI OCHOBHHMM BBaXKaJId TIEPEeBasKaHHS
HOTO KOPHCTI HAJl pU3MKaMH MTOOIYHUX ede-
KTiB, TOTPUMaHHS MPUHIUIY KOH(]IIEHIIIN-
HOCTI 1 TYMaHHOTO CTaBJIEHHS 1O OcoOucC-
TOCTI.

[IpoanamizoBaHo pe3yJbTaTH JIKY-
BaHHs 37-T0 XBOPUX, SIK1 JTIKyBAJIHUCh B Bii-
nenni opromnenii 30KJI im. HoBaka y mepion
32018 mo 2020 poxu. O6¢cTexeH1 XBopi Oyinu
BikoM BiJ 18 10 62 poKiB, 3 HUX YOJIOBIKIB —
24, xinok — 13. CepenHiii Bik NaIliEHTIB cTa-
HoBUB 39,1+11,4 poku.

to the loading on the implantation site are
fairly relevant as for theoretical medicine, as
for the practice of orthopedics and traumatol-
ogy [5].

Objective. To analyze the results of the
use of ASZ-5 and FAR 5 bioglass in patients
to replace long bone defects of traumatic and
destructive origin.

Materials and methods. The research
was made in the premises of the Department
of General Surgery (with courses of trauma-
tology, emergency surgery, and forensic
medicine) of the state institution of higher ed-
ucation “Uzhgorod National University”
within 2018-2020.

The research complies with the require-
ment of Helsinki declaration of the World
Medical Association “Ethical Principles for
Medical Research involving Human Sub-
jects” (Seoul 2008) [6] and approved by res-
olution of the bioethics committee at the
SIHE “Uzhgorod National University”
(Minutes Nel of 11.09.2018) as complying
with the current legislation of Ukraine, mod-
ern ethical rules, namely the ethic code of the
World Medical Association (Helsinki Decla-
ration); human subject were involved into the
study only after their written informed con-
sent. Within the study, we relied on the prev-
alence of the benefits thereof over the risks of
side effects; followed the principles of confi-
dentiality and humane treatment of a person-
ality.

The analysis covered the outcomes of
37 patients who were in the Department of
Orthopedics of Transcarpathian Regional
Clinical Hospital named after Andrew Novak
from 2018 to 2020. Age of the patients varied
from 18 to 62 years old; among them, there
were 24 men and 13 women. Mean age of the
patients was 39,1£11,4.
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BrmrodueHHST XBOpUX Y JOCIIIKECHHS
nepeadavano HasiBHICTD Ae(EKTiB KiCTKOBOI
TKAHUHU TPaBMAaTHYHOTO ab0 JEeCTPYKTHUB-
HOTO MOXO/>)KEHHS.

XBopi OyiM NOJUIEH] HAa TPU TPYIIH.

- 1 gocnigHa rpymna - XBopi 3 nedex-
TaMU KiCTOK sIKi BAHUKIIA BHACIIIJIOK TPaBMH,
B JIIKYBaHHI SKMX 3aCTOCYOBYBAJIM 3aMi-
HIeHHs J1e(heKTy TpaHCIUIAaHTaTOM 3 Olockiia
(17 marienTiB, 4oyoBiKiB — 11, xKiHOK — 6, ce-
penHii Bik 41,6 pokn);

- 2 IOCJIiIHA TPYyIIa - XBOPI 3 MyXJIUHO-
MOIOHUMU 3aXBOPIOBAHHAMU, SKUM TPaIH-
iliHE OnepaTUBHE JIIKYBaHHS JIOTIOBHIOBAIH
3aMilIieHsaM JeeKTy KicTKH 6iockioM ( 4 ma-
I[I€HTIB, YOJOBIKIB — 3, )KIHOK — 1, cepemHiii
Bik 33,1 pokn).

- 3 mochigHa rpyma - XBopi 3 gedek-
TaMH KICTOK 3 pPO3JaJaMH pernapaTHBHOTO
OCTEOreHe3y, SIKUM TPaJUIiiHEe OlepaTUBHE
JIKyBaHHS JOTIOBHIOBAJIM 3aMileHsM nede-
KTy KICTKHU 010CKJIOM (3 MaIi€HTiB, YOJIOBIKIB
— 2, kiHOK — 1, cepenHiit Bik 52,3 pokn).

KontposnpHa rpyna — BUKOPHCTOBYBa-
JUCHh CTAaHAAPTHI IMiIXOU 3 BUKOPUCTAHHIM
KICTKOBHX ayTOTPAHCIUIAHTATIB Ta T'IPOKCH-
JanaTuTHOI KepaMiku (13 mami€eHTiB, 4OJIOBI-
KiB — 8, KiHOK — 5).

XBOpUM  TPOBOJWINCH  XipPypriuHi
BTpPYYaHHS 3 OCTEOCHHTE30M Ta IIACTUKOIO
KicTKOBUX AedekTi 6iockiiom Mapok AC3-5
ta FAR 5. Bubip Trmy 6iockiia mpoBOIMIH B
3aJIe)KHOCTI BiJl HOTO MEXaHIYHUX Ta OCTEOi-
HTETpalifiHUX  XapakTepucTuk. biockio
AC3-5 € OunpII KPUXKUM, TIPOTE Ma€ Kparli
OCTCOIHTeTpalliiiHi BJIACTUBOCTI, TOMY HOTO
MU BUKOPHCTOBYBAJIH Pa3oM 3 METaJI00CTE0-
CHUHTE30M IpHU IepelioMax Ta MOPYLICHHSX
pereneparii. FAR-5 mae kpamii mexaHiuHi
BIIACTHBOCTI, 1 TOMy HOTO BUKOPHCTOBYBAIH
CaMOCTIHHO TpHU JIIKYBaHHI IyXJIMHOMOA10-
HUX 3aXBOPIOBaHb 0€3 3aCTOCYBaHHS J0AAT-
KOBOT'O IIMHYBaHHS METAIO(IKCATOPAMH.

Po3noain xBopux Ha TpymH, 1Mo BiKy Ta
crari HaBeneHo B Tadir. 1.

Inclusion of the patients in the study
suggested their having bone defects of trau-
matic or destructive origin.

The patients were subdivided in three
groups:

- 1 study group — those with traumatic
bone lesions, cured by the lesion replacement
with a bioglass transplant (17 patients, 11
men and 6 women; mean age — 41.6 years
old);

- 2 study group — those with tumor-like
diseases; the ordinary surgical treatment has
been extended with the bone lesion replace-
ment with a bioglass (4 patients, 3 men and 1
woman; mean age — 33.1 years old);

- 3 study group — those with bone le-
sions suffering from reparative osteogenesis
disorders; for them traditional surgical treat-
ment has been extended with bone defect re-
placement with bioglass (3 patients, 2 men
and 1 woman; mean age — 52.3 years old).

Control group with ordinary ap-
proaches to bone transplants and hydroxyap-
atite ceramics (13 patients; 8 men and 5
women).

Surgical treatment of the patients in-
cluded osteosynthesis and bone lesions plas-
tics with ASZ-5 and FAR 5 bioglass. The
choice for bioglass depended on its mechanic
and osteointegrating features. ASZ-5 bio-
glass is more fragile, but more osteointegra-
tive, so we used it jointly with osteosynthesis
for fractures and regeneration disorders.
FAR-5 has better mechanical features, and
for managing tumor-like lesions, we used it
independently, without any additional fixa-
tion with metal devices.

Age and sex groups of the patients are
provide in Table 1.
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Tabmuus 1. Po3moain XxBopux Ha rpymH MO BiKy Ta CTaTi
Table 1. The patients, distributed by their sex and age

I'pyna Crats / Sex Bik, poku / Age, years old
Xeopux / groupl goopiua / Kinoua /
of patients men womnen 18-24 25-44 45-72
I ( AC3-5) 11 6 3 10 4
I1(FAR 5) 3 1 1 3 -
MI(AC3-5) 2 1 - 1 2
KonrposnbHa / 3 5 ’ 6 5
Control group
19
Yeworo / Total 24 13 6 12

[lin HamMM KIIHIYHUM CIIOCTEPEKEH-
HsM Oyio 17 XBopux 3 meperoMaMu JOBTUX
KICTOK Ta jae(eKkTaMu KiCTKOBOi TKaHWHHU.
[Tepenomu BEIMKOTOMUIKOBOI KiCTKH OyII0 B
9 Bumaakax. Y 5 marfi€eHTIB 3aCTOCOBYBaJIH
METaJIO0CTEOCUHTE3 IIJIACTHHAMU, B 3 — iH-
TpaMeayJIApHUN OJOKYIOYUN OCTEOCHHTE3, B
1 XBOpOTO — KOMIIPECIHHO-AUCTPAKI[IHHUT
octreocunTes. [Ipu nepenomax cTerHoBoi Kic-
TKH, SIKI MaJld MiCIle B 5 XBOpHUX, B 4 3 HUX
BUKOPHCTOBYBAJIM HAaKICTKOBHI OCTEOCHH-
Te3, B 1 — iHTpamenylsspHUN OJNOKYrOUHit
ocreocunTe3. Ilepemomu TUIEUOBOI KiCTKH
MaJIi Miclie B 3 BUIIaIKaX, Y BCIX XBOPUX BH-
KOPHCTAHO HAaKiCTKOBHI METAaJI00CTEOCHHTE3
IUIaCTUHAMU. Y BCIX XBOpPHUX IIi€l Ipynu BH-
kopuctoByBaiu Oiockio AC3-5, mpore y 1
BUMAJKy TMEPEeIoMy IUIEYOBOI KICTKUA OYJ0
BUKOPUCTAHO 0O0M/Ba TUITH O10CKIIA.

Cepen TyXJIMHONOMIOHMX 3aXBOPIO-
BaHb TraHTOKIITUHHA MMy XJIMHA MaJjia Miclie y
1 xBOoporo, ocTeobmacTokmacToma —y 1 marti-
€HTa, eHXOHJIpoMa OyJia y 2 XBOPHX Y Billi Bijl
18 mo 32 pokiB. Cepen HuUX HaiyacTime
MaJH MiCIle YpaKeHHS CTErHOBOI KICTKH —
50,0%, Benmukorominkosoi — 25,0 %, miedo-
BO1 KicTKH — 25,0%. JliarHo3 y BCiX BUTIaJIKax
MIATBEP/DKYBAIA  TICTOJIOTIYHUMHU  JTOCITI-
JUKEHHSIMH. X1pypriuHi BTpy4aHHs Npu J00-
POSIKICHUX ITyXJIMHAX MPOBOJIMIIN 3 TOBHOIO

Clinical observation included 17 pa-
tients with long bones’ fractures and bone tis-
sue defects. There were 9 cases of tibial frac-
tures. 5 patients had plate metal osteosynthe-
sis, 3 — intramedullary locking nailing, 1 —
compression-distraction osteosynthesis.
Femoral fractures have been represented by
5 persons, 4 out of them had plate osteosyn-
thesis, and 1 — IM nailing. Fractures of shoul-
der took place in 3 cases, all patients had os-
teosynthesis with a metal plate. We used
ASZ-5 for all patients from this group, while
in 1 case of shoulder fracture we used both
types of it.

Among the tumor-like diseases, giant-
cell tumor took place in 1 patient, osteoblas-
toma — in 1 patient, enchondroma — in 2 pa-
tients aged from 18 to 32 years old. The most
frequent was damage to femoral bone —
50.0%, then tibial — 25.0% and shoulder —
25.0%. In all these cases, the diagnoses have
been confirmed with histologic studies.

Surgical treatment in benign tumors in-
cluded full resection of the newly-formed tis-
sue by forming a properly-sized window in
the bone. To distinguish diagnosis and scope
of surgical intervention, express-biopsy has
been also performed, if required. FAR-5 bio-
glass was implanted into the lesions to
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PE3EKIIi€I0 HOBOYTBOPEHOI TKAHWHU IIUISIXOM
¢dbopMyBaHHS BiKHA B KiCTIi HEOOX1IHOTO pO-
3mipy. Sxio 6yno HeoOXiaHO, TO MPOBOIUIN
eKcIpec-010TCito 11 BCTAHOBJICHHS Jliar-
HO3Y Ta 00CATy XipypriyHOro BTpy4aHHs. bi-
ockiio FAR-5 imnnantyBanu B 1eeKT Hama-
Taf04HCh 3pOOUTH SKHAWIIITHHIIINNA KOHTAKT
3 KICTKO¥O, IO JTy’Ke HEOOX1THO /ISl TIO1a)Thb-
moi nmepedynoBU TpaHCIUTAHTATy Ta (GOpMy-
BaHHS KICTKOBOTO OJIOKY.

XuOHI CyTI00H MMiCIIs IepesioMy KiCTOK
BiMivanu y 3 XBOpHX. IM mpoBoauiy miac-
TuKy aedekrty 6iockinom AC3-5. Y 2 Bunan-
Kax BUKOPUCTOBYBAJIM HAKICTKOBHH OCTeO-
CHHTE3 IUIACTHHAMH, B | maiieHTa — KoMImpe-
CIHO-TUCTpaKIifHUI OCTEOCHHTE3 amapa-
ToMm Imizaposa.

AHanizyroun 0ioMexaHIdHy OOTPYHTO-
BaHICTh Ta MaTeMaTHYHE MOJCIIOBAHHS II0
HABAaHTA)XCHHIO 3 BUKOPHUCTAHHSAM PI3HUX
THUITIB 0610CKJIa MPH TOMIKODKEHHI JJOBTHX Ki-
CTOK Ta BIUIMB Ha Iepedir pernapatuBHOIO
IpoIieCy, BUBUAETHCS TUHAMIKA PO3BUTKY 03-
HaK KOHCOJIiIalii B 3aJI€)KHOCTI BijJ HasiBHO-
CTi IMILTAaHTaTy B Je(eKTi KiCTKU Ta SKOCTI
peno3uilii BiJyTaMKiB, CTaOUTBHOCTI (ikcarii,
SKE JIIOCTI/DKYBAJOCs Ha pPEHTreHorpamax,
KT Ta Ha ocHOBI MeaMyHOi TOKyMeHTallii
(ToOTO icTOpii XBOpOOH, BUBUCHHS IMAIIIEHTIB
Kl MaJM YCKJIaJHEHHS a00 HEeraTHBHI pe-
3yJNbTaTH, A€ BifAOyBajlocs BTOPHUHHE 3Mi-
IICHHS BiJIaMKiB 200 yTBOPEHHS HECIIPABXK-
HiX cyri00iB). ¥ X0zl JOCTiIKeHHs Bpaxo-
BYBaJIMCh 1 00’ €KTUBHI Ta Cy0 €KTHUBHI (hak-
TOPH, IO BILTUBAIIM Ha KiHIICBHIA Pe3yJIbTaT.
30kpema, BiIMOBITHICTh JTIKYBaHHS JTSI KOXK-
HOTO KOHKPETHOTO BHIIAJKy, a TaKOX TeX-
HiKa BUKOHAHHS XIPYPTridHOTO BTpY4YaHHS Ta
3aMilIeHHs JeeKTy, K IPU TpaBMi TaK 1 Ipu
HECTIPaBXHIX Cyriao0ax.

OniHKy pe3ysbTaTiB JiKyBaHHS IIPOBO-
IUIM HAa MOMEHT KOHcoJigamii KICTKOBHX
BiIJTaMKiB. BpaxoByBanu IIicTh KPHUTEPIiB:
00csT pyXiB Y CyMDKHHX Cyrio0ax, yKOpo-
4YeHHsI, eopMallisi KiHIIiBKH,

achieve as close contract with bone tissue as
possible, because it is essential for further
transformation of the transplant and bone
block formation. Pseudoarthroses after bone
fractures have been observed in 3 patients.
They underwent the lesion plastics with
ASZ-5 bioglass. In 2 cases, we applied plate
osteosynthesis, and in 1 case — compression-
distraction osteosynthesis with Ilizarov fixa-
tion device.

Analyzing biomechanical grounding
and mathematic modelling of loads for dif-
ferent types of the bioglass for long bones
and their impact on progression of the repar-
ative process, we determine the dynamics of
consolidation signs development depending
on the presence of an implant in the bone de-
fect, as well as the quality of fragments’ re-
position, stability of fixation. The said above
have been studied based on X-Ray images,
medical documentary (i.e. case histories, ex-
amining patients who had complications,
poor results or pseudoarthroses). While the
study, we considered both objective and sub-
jective factors affecting the final result. In
particular, the appropriateness of the treat-
ment in every individual case, surgical tech-
nique applied for the replacement of a lesion
as in trauma, as in pseudoarthrosis.

The assessment of the outcomes was
carried out at the moment of bone fragments’
consolidation. For this, six criteria have been
taken into account: the scope of motions in
adjacent joint, shortening, deformities of a
limb, radiological details, any neuro-dys-
trophic changes and purulonecrotic compli-
cations in the tissues of the injured limb.

Good result included complete consol-
idation of a fractures, complete recovery of
segment’s axis and length, unrestricted mo-
tions of adjacent joints, no neuro-dystrophic
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PEHTTEHOJIOTIYHI JlaHl, HasBHICTb HeEHpo-
TUCTPO(iYHUX 3MIH TKAaHUH ypaXKeHOI KiHIIi-
BKU Ta THITHO-HEKPOTUYHUX YCKIIaJHEHb.
Pesynbraru, npu axkux BigOyBanzacs mo-
BHA KOHCOJi/Iallisl MepesoMy, OBHICTIO BiJl-
HOBJICHA BICh Ta JIOBKMHA CEIMEHTY, BIJICY-
THI 0OMEXEHHS PYXiB y CyMIKHUX Cyriio0ax,
HEHpo-IUCTpOdIYHUNA CHHIPOM Ta THIHHO-
HEKPOTHYHI YCKJIQJHEHHS, BBAKAIH JO-
Opumu.
3a0BUIBHUMM BBaXKaJld pe3yJIbTaTH, MpHU
AKMX CIOCTEpIraju 3pOILICHHS KICTKOBHUX
BiJUIaMKiB, BiHOBJIEHHSA a00 HE3HAYHE IIO-
PYLICHHSZIOBXUHA Ta OCI KIHIIBKH, MOX-
JIMBY HasIBHICTb KOHTPAKTYP Y CYMDKHHUX CY-
riobax, sika morpedyBaja MmoaabIIoi peadi-
mitanii. Takox MOXKITUBI HEHpO-nucTpodiuHi
IPOsIBU — HAOPSIK, aTpodist M’ sI31B 10 2 CM.
Pesynbratu, npu sikux OyJiv BUSIBIIEHI
HOPYLIEHHS peNnapaTuBHOI pereHeparii Kict-
KOBOI TKAHWHHU y BUIVIAJI HECIPaBXKHIX CyT-
7001B, HE3POINEHHS KICTKOBUX BiJJIAMKIB,
nedeKTy KICTKH, KOHCOJNIJAIs KICTKOBUX
Bi/UIaMKiB B (DYHKIIOHAJFHO HEBUTiTHOMY
MIOJIOKEHHI, HAsIBHICTh THITHO-HEKPOTUYHUX
YCKJIaJIHEHb, CTIMKI KOHTPAaKTypH B CyMIiXk-
HUX CyTi00ax, Kl oTpedyBajii HACTYITHOTO
OIEpPaTUBHOIO JIIKYBaHHs, Nape3u 4 mnapa-
Ji4i M’A31B, BBAXKAJIM HE3aJ0BUILHUMHU.
KosxeH 3 mectu KpUTepiiB OLiHIOBAIN
Bix 0 mo 2 GamniB. [Tpu npomy 2 Ganu — Taki
aHaTOMiuHI Ta ()yHKI[IOHAJIbHI O3HAKH, SIKi
PO3IIHIOIOTHCS SIK IIJTKOM TIO3WTHBHI. 1 Gan
BIJITOBia€ 3HAYEHHSIM, K1 € 3aJ0BUILHUMU
JIUILE TP OILIHII HAHOIMKYUX pe3yiIbTaTiB.
0 OaniB — 3HaYCHHS aHATOMO-(YHKIIIOHAJb-
HUX KPHUTEPIiB, sIKI OI[IHIOIOTHCS HE3aJI0BI-
aeHO. Cymy GaniB y Mexax 10—12 BBaxkanu
K 100puit pe3yabTar, B Mexxax 8—10 — sk 3a-
JIOBUIBHHUM, MOKAa3HUK MEHII, HiIXX 8 Oais,
B1JIHECEHO JI0 HE3aI0BUIBHOTO PE3yJIbTaTYy.
CraTucTUUHUHN aHai3 OTPUMAHUX TO-
Ka3HUKIB 3[IIHCHEHO 3a JOTIOMOT'OK0 MpOrpa-
mHux naketiB Microsoft Excel ta Statsoft
Statistica 6.0.

syndrome and no purulonecrotic complica-
tions.

Satisfactory results envisaged bone
fragments’ consolidation, recovery of insig-
nificant distortion of a limb’s length and axis,
possible contractures in the adjacent joints
demanding further rehabilitation. Some
neuro-dystrophic signs — edema, muscle at-
rophy up to 2 cm have also been accepted.

If any disorders of reparative regenera-
tion of bone tissue in form of pseudoarthro-
ses, nonunions, bone lesions, consolidation
of bone fragments in functionally unfavora-
ble position, purulonecrotic complications,
persistent contractures of the adjacent joint
demanding further surgical treatment, mus-
cle paresis or paralysis, the outcomes have
been considered as poor.

Every of the six criteria have been as-
sessed from O to 2 scores. At that, anatomic
and functional signs assessed as generally
positive obtained 2 scores, while 1 score cor-
responds to those treated as satisfactory only
for the nearest results. 0 means poor result of
the assessment of anatomic and functional
criteria.

Sum total of the scores within 10-12
was treated as a good result, within 8-10 as
satisfactory, under 8 — as poor.

Statistical analysis of the obtained re-
sult has been performed using software pack-
ages Microsoft Excel and Statsoft Statistica
6.0.
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PesyabTaT. ¥ 35 xBOopux — pana 3a-
roisiacb MEPBUHHUM HATsroM. PaHHI# micis-
OTepariiiHui Tepioag MPOTIKaB 3 JEIKUMU
YCKJIQTHEHHSIMH Y 2 TIAIlIE€HTIB, 1[0 MAJIA HE-
CIpaB)XHi CyriI00M, JaBHICTIO JiKyBaHHsA 6-9
MICSIB Ta 3 MOPYLIEHHAM TPO(MIKU M’ SIKUX
TKaHWH, paHa 3a)KWBaja BTOPHHHHUM HAaTs-
roM. [ToBTOpHOTO BTpyUYaHHS BJAIOCH YHUK-
HYTH 32 PaXyHOK BUKOPHCTAaHHS aHTHO10TH-
KoTeparii, Ha 16-18 neHb Oysu 3HATI IIBH 3
paHu. Y 2 XBOpUX 3 NATOJOTIYHUMH TE€PEIIo-
MaMHu Ta jaedexramu Oibine 5 MM OyiH He-
3HAYHI BUJUICHHS 3 paHH.

XBOpUM 3 MTyXJIMHONOAIOHUMHU 3aXBO-
PIOBAaHHSMM J030BaHE HABAaHTAXKCHHS Ha
OIepOBaHy KIHIIIBKY JA03BOJSUTH HA 2-4 JIeHb
MICJISI OTIEPATUBHOTO BTPYUYaHHS. XBOPHM 3
neperioMaMH, J030BaHE HABaHTAKEHHS Ha
OTIepOBaHy KIHIIIBKY J03BOJISUTH Yepe3 28-42
JIHI TCIIs omepariii, a XBOPUM 3 TOPYIICH-
HSMH OcTeopenapartii — 42-56 mHi micis ore-
pamii. /lo3oBaHe HaBaHTa)XEHHS Ha OMEPO-
BaHy KIHIIIBKY Jno3Boysiock 20-25% Bix
MacH TiJa.

Cepenniii TepmiH mnepeOyBaHHS XBO-
pHUX y CTalioHapi Micis XipypriuHoro BTPY-
yaHHA ckiangas 11,7+2,4 nobu.

Pe3ynpTatu NiKyBaHHA 3a KpUTEpiEM
OaJIbHOI OIiHKK OyJiM BUBYEHI y 37 XBOpHUX.
KinneBuii TepMiH criocTepeskeHHs CKiaB 1-
1,5 poku miciast XipypridyHoro BTpy4aHHs. Y
43,24 % pesynbTatu Oynu nodpumu, 51,35%
3a7J0BUTBHUMH. Y NIBOX XBopux (5,41%) pe-
3yabTaT OyJIM HE3a0BIIBHI.

Buxopucranss 6i0ckiia a7s JT1KyBaHHS
Ne(EeKTIB TIOBrUX KiCTOK JTO3BOJIHIIO JOCATTH
BHCOKOTO PiBHS JOOpUX Ta 3aJIOBUILHUX pe-
3yJbTATIB, IO CKOPIII 32 BCE 3B’SA3aHO 3 CXO-
JKICTIO Moro XiMiuHOo1 OymoBu [7] Ta KicTKO-
BOT TKaHWHHM, a TAKOXK IIBHIKOCTI pe3opOrii
IMIUTAaHTYy ONM3BKIA 1O TIBUAKOCTI yTBO-
pPEHHsI HOBO1 KICTKOBOI TKaHWHHU [8].

BiacyTHicTh yCKIagHEHb TICHSA M-
ruiagTari 0loCKIIa TaK0X 3B’s3aHa 3 CXOXKi-
CTIO XiMi14HOi Oy/IOBH, a HasBHI paHHI MicIs-

Results. In 35 patients the wound
healed by primary intention. The early post-
surgical period proceeded with some compli-
cations in 2 patients who had pseudoarthro-
ses; duration of the treatment — 6-9 month,
deterioration of tissue trophic, wound healed
by primary intention. Revision surgery has
been avoided thanks to antibiotic therapy.
The sutures were removed on 16-18 day. 2
patients with pathologic fractures and lesions
bigger than 5 mm have insignificant dis-
charge from their wounds.

As for the patients with the tumor-like
diseases, controlled weight-bearing on the
limb has been allowed on 2-4 day after oper-
ation. For those with fractures, controlled ac-
tivity has been permitted 28-42 days after the
surgery, and patients with distorted oste-
oreparation — 42-56 days after surgery. The
allowed controlled weight-bearing was equal
20-25% of the body mass.

Mean period of the patients’ in-hospital
stay after surgical intervention was 11.7+2.4
days.

The results of treatment have been es-
timated in 37 persons. The final term of ob-
servation was 1-1.5 years after surgery. In
43.24%, the results were good, in 51.35 % -
satisfactory. Two patients (5.41%) had poor
results.

The use of bioglass for treatment of
long bone lesions made it possible to achieve
high level of good and satisfactory results. It
is most probably connected with the similar-
ity of its chemical structure [7] and bone tis-
sue, as well as with the speed of bone tissue
resorption, very similar to the same of the
formation of the new bone tissue [8].

The absence of complications after im-
plantation of bioglass also relates to the sim-
ilarity of chemical compositions, and the exi-
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onepauiiHi yCKIaJHEeHHS OyiIu NPUYHHOIO
HEOJIKIB TeMOCTa3y Ta IHPEKIIHHUX TPOTIe-
CIB y paHi, Ta BIJIMOBIIaJid PiBHIO, SIKUW BKa-
3YIOTh aBTOPH B TMOMIOHUX TOCIIIKEHHSIX
[9]. IIpoTe piBeHb HE3aJOBUILHUX pe3yJIbTa-
TiB MO>K€ CBIAUUTH MPO HEAOCTATHIO MEXaHi-
gy wminHicth AC3-5, mo Bexe a0 mopy-
HIEHHS cTaOUTFHOCTI (PIKCOBAHOTO CETMEHTY
Ta, K HACIIJIOK JI0 BTOMHOTO pPyHHYBaHHS
IMIUIaHTa. AHaJli3 HallpyKeHb B CUCTEMI «Ki-
CTKa-IMIUIAaHT» 3a JOIMOMOrOK MaTeMaThd-
HUX METOJIB JO3BOJIUTh BU3HAUYUTU PU3UKU
pyHHYBaHHS Ta 3HAUTH NULIXK TMOMepe-
JOKCHHSI BAHUKHEHHSI HeTaTHBHUX HACIIJIKIB.

BincyTHICTh HETaTMBHUX pE3yJbTaTiB
IpHY JiKyBaHHS Je(EKTIB KiICTKOBOI TKAHUHU
y XBOPHX 3 MMyXJIMHAMU Ta HECIIPABKHIMH CY-
rJ100aMu JIOBITUX KICTOK CBIAYHUTH MPO XO-
POl MEePCIEKTUBU IMOAAIBIIOT0 3aCTOCY-
BaHHS, MIPOTE Majie YUCIO 00 €KTIB CIOCTe-
PEKEHHS MOKE BECTH JI0 CTATUCTHUYHUX I1O-
MUJIOK. 30UIbIIEHHS YKciia 00’ €KTIB CIIOCTe-
PEXKEHHS TO3BOJIUTH ACTAIBHIIIE TOCIIIUTH
MPOIIEC JIIKYBAHHSI, Ta 3MEHIITUTH PU3HK CTa-
TUCTUYHOT TTOXUOKH.

HesBakarouu Ha BHIIIE HaBEICHI 3ayBa-
KCHHSI, IPAKTUYHE 3HAYCHHS JAHOTO JIOCIIi-
JOKSHHS € Ha/I3BUYaliHO BUCOKHUM 1 JJOBOAUTD
KJIIHIYHY €(DEeKTUBHICTh BUKOPUCTAHHS 010C-
ki1a AC3-3 ta FAR 5 B nikyBaHHI JedeKTiB
KICTKOBOiI TKAaHUHHU.

BucHoBku. [ludepeHmniiioBanuii mia-
X111 10 BUOOPY IMITIAHTATY JIJISl 3aTIOBHEHHS
ne(deKTy JOBTUX KICTOK TPABMATHYHOTO 1 ITy-
XJIMHHOTO TIOXO/DKCHHSI, 3 BpPaxyBaHHSIM
HOro MeXaHIYHHMX, OCTEOIHIyKTUBHUX Ta
OCTEOKOHAYKTHBHUX BJIACTUBOCTEH, T03BO-
JIsi€ TIOKPAIUTU pe3yNbTaTh JIIKYyBaHHS, 3a-
BIISIKM CTHMYJISI] pernapaTuBHOTO OCTeore-
He3y B KICTII, 1110 CHpUsi€ BITHOBJICHHIO (Y-
HKIIT KIHI{IBKH, @ TAKO SIKOCTI JKUTTS Ialll-
€HTIB.

Konduikr inTepeciB. ABTOpU neKia-
PYIOTh BIJICYTHICTh KOH(DIIIKTY 1HTEpECIB.

sting early post-surgical complications re-
sulted from improper hemostasis and infec-
tious processes in the wound; they met the
level indicated by the authors of the similar
researches [9]. Besides, the level of poor re-
sults can evidence improper mechanical
strength of ASZ-5; it leads to the impaired
stability of the segment being fixed, and, sub-
sequently, to fatigue break of the implant.
Analysis of strains in “bone-implant” system
using mathematical methods shall let us dis-
tinguish the ways of the break and demon-
strate how to prevent the negative outcomes.

The absence of poor results after treat-
ment of bone tissue lesions in patients with
tumors and pseudoarthroses of long bones
confirms good perspectives of further use
thereof, but the small amount of observations
can lead us to statistic mistakes. More obser-
vations shall allow us making more detailed
study of the treatment process and reduce the
risk of statistic error.

Despite of the warnings above, the re-
search has great practical value and approves
clinical efficiency of the use of bioglass
ASZ-3 and FAR 5 for the treatment of bone
tissue lesions.

Conclusions. The differentiated ap-
proach to the choice for the implant to fill
long bones’ lesions of traumatic and tumor
origin, considering its mechanic, osteoinduc-
tice and octeoconductive features, improves
treatment results thanks to the stimulation of
bone reparative osteogenesis, promotes re-
covery of functions of the bones and quality
of life of the patients.

Conflict of interests. The authors de-
clare no conflict of interests
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THE USE OF ASZ-5 AND FAR 5 BIOGLASS IN TREATMENT
OF LONG-BONE DEFECTS
Shymon VJ, Alfeldii S., Stoyka V., Sheregii A., Shymon M.
SIHE “Uzhgorod National University”, Uzhgorod
Summary. The use of materials based on bioglass and glass ceramics to replace bone
lesions is a promising direction for the treatment of bone defects caused by traumas and tumor-
like diseases. Objective. To analyze the results of ASZ-5 and FAR 5 bioglass application to
replace long bone defects of traumatic and destructive origin. Materials and methods: the
analysis of outcomes of 37 patients treated at the Orthopedics department of Andrew Novak
Transcarpathian Regional Clinical Hospital from 2018 to 2020. To be included into the study,
the patients should have bone defects of traumatic or destructive origin. The patients were di-
vided into three groups. Surgical treatment of these patients included osteosynthesis and plas-
tics of bone defects with ASZ-3 or FAR 5 bioglass. Results. To assess the results, we studied
the outcomes of the 37 patients using a rating scale. The observation period covered 1 — 1.5
years after the surgery.43.24% patients demonstrated good results, 51.35% - satisfactory. The
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results of two patients (5.41%) were poor. Conclusions. The differentiated approach to the type
of an implant to fill long bone defects of traumatic and tumor origin shall consider its mechan-
ical, osteoinductive and osteoconductive properties. In turn, it improves the results of treatment
by stimulating a bone’s reparative osteogenesis, and assisting its function.

Key words: bone tissue, defect, osteosynthesis, implant, bioglass.

HUCITOJIb30BAHUE BUOCTEKJIA AC3-5 1 FAR 5 ITPU JIEUEHUU
JIE®EKTOB JIJINHHBIX KOCTEN
lumon B. M., Andenanii C. I1., Croiika B. B., Illepernii A.A., Illumon M.B.
I'BY3 «Yxropoackuii HAUMOHAJbHbII YHUBEPCUTET», I'. YKIOPO/I

Pegpepam. IlepcnexmusHvim HanpagieHuem 6 leyeHuu 0e@hekmos Kocmei npu mpagmax
U Onyxo/esvix 3a001e6aHUSX, eCMb CNOCOD UCNONb30BANHUL MAMEPUALO8 OJi 3AMeUjeHUst KOC-
MHO20 Oeghexma Ha ocHoge buocmexia u cmekiokepamuxu. Illenv: npoananuzuposams pe3yiv-
mamul ucnoavzosanust ouocmeria AC3-5 u FAR 5 y nayuenmog ons 3amewyenuem oepexmos
ONIUHHBIX KOCMeEU Mpasmamuieckozo U 0ecmpyKmugHo20 npoucxodcoenus. Mamepuansl u
MEmoOobL: NPOAHATUUPOBANBI pe3Ybmambl JedeHus: 37 001bHO20, KOMOopble HAXOOUTUCH 8 OM-
oenenuu opmoneduu 30KE um. A.Hosaxa 6 nepuoo c 2018 no 2020 2o00v1. Bxniouenue 6onbHbIX
8 ucciedosanue npedyCMampusano Haiuyue 0egh)ekmos KOCMHOU MKAHU MPABMAMULECKO20
U 0ecCmpyKmugHo20 npoucxodcoenust. bonvuvie 6viiu pasoenenvt Ha mpu epynnwl. Um npo-
B0OUNUCH XUPYPeUUECKUe BMEUAMenbCmed ¢ OCMeOCUHMe30M U NIACIUKOU KOCHHbIX OegeK-
mos ouocmekia AC3-3 unu FAR 5. Pezynvmamol. Pe3yiomamvl jeueHuss no Kpumepuro
bannvHol oyenku 6vliu uzyyeHvl y 37 6orvusix. Koneunwiii cpok Habnodenus cocmasun 1- 1,5
200a nocne xupypauuyeckozo eémeuiamenvcmea. B 43,24% pesynomamul Ovinu xopowumu,
51,35% yooeremsopumenvuvimu. ¥ 08yx 6onvuvix (5,41%) pesyromamol Ovliu Hey0os1emeo-
pumenvHble. Boleoowt. JJugghepenyuposannulii nooxoo K 6b100py umnianmama Oas 3anoiHe-
HUs Oehekma ONUHHBIX KOCHel MPABMAmuUiecko20 U ONyxXoie8020 NPOUCXOHCOEHUS, C Y4emoM
€20 MeXaHuweckux, OCMeOUHOYKMUGHble U OCMEOKOHOYKMUBHUX C8OUCMS, NO0360Ji1em
VAYYUUMb Pe3VIbMAmbl leyeHust, 01a200apsi CMUMYIAYUL PenapamuerHo20 0CmeozeHe3d 6 Ko-
cmu, 4mo cnocoocmeyem 60CCMAaHOBIeHUIO (PYHKYUYU KOHEUHOCIU, 4 MAKICE KAYeCmed HCUZHU
nayueHmos.

Knrwoueewte cnosa: kocmnas mxanv, oeghexm, ocmeocunmes, UMNIaHmam, OUOCmexid.
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