039569 X 939560830¢0l Lobgemdols mdooliols
Lobgardfogm MboggdLo@g@o
bgwbsfigMol mrwgdom

090dMMsbo gMdgemody

sbogmo dgermzgsbo 3obgMmaeols gs8mygbgds
©96¢) 50 033¢sb@oEosdo

990003060l MJ@MMOL 53500980M0 batolbols
9mb3m390o FoMdmygbowo
obgMES300L

330®M9896sH0

odoobo 2019



0990l 5gGHvoErmds

UEAHMIMTSGHMEMAONO  3015d3H03500 dMEIM  SMO
Paools gob3s3ermds8o  ©gbGow o 083¢sb@sEos
JOHN-9OH” (509356 5QQ0ML 0353900.
WOoBIMSGHMOMo  dmbs398900  dm[dmdab, MmI
MO390 BEGMIsEGM@my0sdo  ©9bEoweo
003bGO300l  IgOM@O  FBoOOME  45dM0ygbgds
30oms  d)30M030L  ©gRgJGHOL  TgLogligds. 5356
396339 oo 3900FMS 00 LEHMISGHMEMAO0YOO
55350090900l 09500 0ES300L 3OIMd9Ts, MOBSE3
056 5bsgl 353096GH900L 3doms s 300Egdol
390 399m 5OLYOME0 JuM30wGOOL sDOIBYDdS.

©96@ S 0093¢9b@o305d0 dohgmwo
Po685@g0900Ls o  LYFY3bogmm  dowfgzgdol
307IbIE35; XIO 30WI3 SJHNILNO 3OMDdLYI>E
MBgds  3OMmgBol  3mbLEHOWYJ300L OO DB
LogMab Jumzgowgddo Q5630 dME0 bMgdoMO
36M39L0L FIMMIEGOJOOL SOMBOSYEHO03S.

300ms MH0Q0L ©IBRIJAHJO0 s AobLIIMMEOIdOM
300ms LOMEO 9 sOLYOMDS, doEr0sb bJoMmo
36OMmEGHgo0lL  LOMERILMZsbo  godbogool s
1Mbjzombomgdols 36HMd9gIgoL Jabob.
5EN3GMESOHI0 DoBoBorgdoL SGHOMBOS
(5300MbsMEOHO 3MMEHGID0MJOOL doMomsEo bgwol
999990 Bogd@mM0s. 300wgdol  dm30egd0EID
39-6 ™399 s¢w39MmMHo [obsBoMol Lodswols



b5 63500 T9oP9bL J39s ydolmzol 2,3
d0-b, bgs ydobmgzol 3o - 4,498-U. 300gdOL
9JbAH®ogdiool 9909y ImEgdeo  sBs@mdomeo
Dmboll  ™530L90Mds  dgm3zsbo  Jumzoeol
Lohyolbo BmIgdol JgbseBbadol BodoEIgdsl 5O
00935,  JdgLodsA0LOE  HIMYMEO  BM(3IMDS
d90dgds  dgogbmlb  dbmerm©  30MmIsbogrol
JoOmeaommo Rsbgmg3zol abom, MH™Igulbsg Mbstro
593L 96 9949603EMs@ FgolMIeml d3enol ibdios
56 dolbo 69969605300l  3OHMEaLYdDY Tmobobmls
3506306090900  Bgyo3wgbs.  033wsbEHgool
359099690000 MOMMIHE0YWwo 3MbIMdIOLmZOL
330> OHO 306Md700L d9L59dabgero
M39M530Mo B30l 3939 035OHMEgds
3MLgdMBL. 53 30050 gdOL JOOOMOIE X {MIBL
895096L 93mbLGHOIzoN-
d30M3563wslBH03MMo  ™m39Mo30gd0,  MHMIgEos
80356MHmos  033sbGHoL  s@AOoWIlL  dgwm3zsbo
Jumgools dmEMmdoL 239B6MOL396.
©OILEEIMd0m  1b¥IJEOEObM  WOEHIOHSEGHEMSo
5MLgdmeo  dmbsggdgdom  gdol  dzermzsbo
Jumzool  dobgGmommo  8gdsqbermds,  dolo
09295965300l Qo »9dmgro®mqdols
053059090 90900 YA IMSS FLHogeoo. 5J
dmbs39990%9  OYMHbMdOm  d0M3MIZMBOoGOEOO
dsbogngdol QOO s6Bg3960 SOBYIMAL.



399my9bgdmwo  dz3amg96-3eslBogmemo dslogngdo,
d3eol  ©989dGHOL  FoMGH0350 T93Lgdol  AOMY,
MbG9Mgbgbol  0bdgool,  3OMqboGMEOm
MXM9g0Hg HBgdmgdngdol, 396msdo Lsd3MMborm
603009690930l  do@sbols MM BMbd3090L53
SLEMEgdab. 98 doBbom godmoygbgds  slserols
RO 1B39dHEM0: 3MEoa9b0, 30MHMJLOS3sEH 0G0
(N 3500 bbgo@olibgos 3M3d0bs30gdo,
3MbLgM306090mwo serm, Jugbm ©@s sMEHMAZswo.
99 yz9gwsdg  bdoMo  godmygbgdo
SMGHMMo®  Aoboewo  MBgds  mgdmb  dzol
Joobgsb (crista iliaca) sdHBsIOME0 033¢sbG0,
OMIgwos  LoEmEbWobKbsM0E  MUEIMIWSLEGOL
@5 MmbEgMgbgBol  3m@Habzool  Mbstols  dJmbg
d3eol  ©gmHMm356  MxM9gEgdl JgoEegl.  MMAMO3
JoOG0mwo 3993000093 5B39690L
093w sbEO300LmM30L  2odmliaggbgdgwo  s®LgdMwo
doboEgdo (399mygbgdolsls 9395360
36MAbMB0MYds©0  959IBHMIOMOOL 56 SGBYOMIOL
359Mm)  LEOWWYMGBOWOSE 39O 5305YMBOEGOL
JoOMOygdol  Immbmgbgdl, ®s3g Bgzgbo  SHBEHom
0535300609005 03sLmsb, MMI 5T FoLogdl
dbmemE MbG9m3mbomd@mco 030993900
309Bb0sm.  3MBHMEMAO0MMO  FoLool  odmyqbgdols
d0MO0MOO  “JoMYMBomo  FHMYJB0s  ©35EHJOOMO
G®309%0L  309y9gbgds, Mol bosGolbog dzwol



©939JGH0L BmTol 3OHM3MM 300 S 3OMMYIBOL
Jumz30gdmsb  dgbgdoll  dosdmdo (330300l
bsbaMde0og30 LObEMMT0 sbolinsMYOL. Y39 Bgdmm
50bodbmewds  2obs3oMmds 33930l BoBbol
d96mBg3s.

3309300 dobsbo s 59m356900

00MGHMWMbEHMWwO dgeobl do@®moduob
0909993053905, MOMIgeog  HoMms@gdmws  0gdbgds
3900g9gbgdmwo  0d3WsbEHol Bsbgmzol  syoEsls
d3em3560 Jumzool ImEEmdol golisbMgEs.
1. dbbgowo GJmbsbo 306MHEHY30L  dgemgzsbo

Jumgooligsb ©IBILMEMODOMGOMWO
BoG Moo dgwmgsbo  dsGHModuol  dowgdol
A996mma0M0 9¢93900L 89399053905 s ob39)s;

2. d3em3560 JuMm30e0L Y39 IPIOODIEF00L
3900m©0obL Mm3GH0d0Bs30s;

3. 85gdbodocmEs  3€00b03MH  30OHMBYOMb
305bErM3907)@o J39@s YdoL dz3ewmzsbo ©HBIIHOL
80 90Mgds 9Ju39MH0d9bEHTo 3bM3zgwgdbyY;

4. §390> gdob dgermzsbo ©9B9IGL s0boEygbs©
B39bL o9t 89909353900 sboso bo@GmemowmEo
d3em3560 do@®0oglol 9539JEIOMdOL Tgbfogams;

5. 43905 ydob dgenm3560 ©g5BgdEOL s0lsygbs®
Bo@uGoem@mo, dobgMoMo ds@@odbol (Bio-Oss)-



obds @S  GoBobolb  083wbBHol  gMmgEe30sbo
093WsbEo309;

6. 339> ydob dz3ewm3560 ©IBIIHOL 2©bWIB®
B39bl Boge 890853990 sboo bs@yGomemo
d3@olbs @d BHoGBoL 033WsbEHOL  ghmgEs30sbo
003¢b@5309;

7. 9303560 Jumzomol dmEEmdol oMol
dobboom B39bL doge 9909999539000
©IB3II0DBOMGOMo  dgerol  FsG®odbol o
Bo@uGocrm@mo  dgwol dobgMowol “Bio-Oss™- ol
(839035609) 99393GO™dOL 3905609300
3650Bol  BoBIMgds 096G bMmMmaomo o
AORMEMY0MOHO 33w930L 390000l
359mygbgdo0.

65363ols Ig6ogMyeo Losbeng

- 30639wo dbbgowaggbs GJmlobo Lagdmbenrols
do6Mdoyol d3eoLsb 0gb6s 3009d9o
d0MAMWgMbE Mo  bsGGommemo  dgermgsbo
003wsbB0o,  OMIGWLsg  935@oGHol  dbgoglio
B56m300LEHMOO LEHOWIEHMOS 2o5BbBOos.

- 306039mo©  9Ju3gModgbGHdo  3bmgqwqdbHy
dgbPogwowo ogdbs B3z9bl  dog®  FgdmBsz9dEo
003¢sbGoL  9x39dGHMOMds, o3 dobo  Bsbgemygzols
5QROWSL  d3wm3zsbo  Jumgowol  dmEmMEMmodol
95390500 450MObsG)o.



- 5690 O FMMGMEo 8909gaq00L 9650 Hds
a30P39bs,  OHmd  Bggbl  Bogéd  99mTo390wo

Bo@ Moo dgarmgsbo  ds@Modbo  godegds
3AMYgbm@o  dgol  serBgebo@ogs obgl
Lbbgooligs dgmgsbo 98399390l
503mbsgbzMgms.

- 300Mzgo  dgdndsgs  @gbGewy®o
003¢sbG0bS s d35¢-3EoliG03MM0 3md3MboEol
96093930560 033 5bEo30s.

6596M3ols 3059¢03MWwo oMmYdYEgdS

BoGo6m0 330093900 B0 MomdOL 53MM o
90360MmBMmOM3560, 50530560l dzeol WMMBdE™3zs60
6030009M900L sbsgrmyom@mo LEGHMMJGMOOL dJmby,
00m3ma3mboEomcdo dsbsenols LodgoEobm
365J303500  259mygqbgdol  Lydroegdsls dmy3z:39aUL.
30650056  Bo@mMowm@mo  dgwmgsbo  dsEModuo
0b9gdGm030 Do IMdOLsS Qo
QIGBIIOHODBOMGIW0S 00 d900dqgds
5Q0530560L  J0bgMo)®  dzocmsb  Jg093LgdIO®
Boom3oemUs.

©5U3(3935¢ 3%9m@sbogro doM0MSEO
QYOO

1. Bggbl Bogh F9dm8539009o  boGmemowmeo
©IBILIMH0D0MGIMwo  dgemzsbo  ds@emogdlo



byl MHgmdL FO0wM™md5do sbgom o
MbGHYMEgbgHol BEGH0FMESE0L @S LOYIEYMROWO
dgemgsbo  M9a969Mo@ol  Ho@dmgdbsl, o
396306Mdgdmos oo MBEJM3MbMIGHMMo ©d
LG 906G OO0 M30909000m.

2. BOGHMMOMOHO  ©YBILIEIMH0DOMYOIO
d3em3560  sGHModbo  [omdmoygbl  s@sd0sbols

d3wol  OHBdMm3560 60300gMHgdol B myom®
95360 ©d 30360 d3cM356 LGOI GHMEOL;

3. BoGMOOmmMHo Y39 IH0D0MGIMWO
d3em3560 35@HMoJlol BmEOHIBdOL OO FMEFMPMdS
5 0693030 Jobgeo o 89d50096Mds bgarls
MPgmdl  MxM9Egool 396 5©agBosl, ol
39L395MH0DE0SL s B0 d3eM3z560 Jumzools
LHGOoxR 2963000560905.

4. Jbmgzowgdol  3mI3wgdbmdo  GgodEos
BoGOI@O  EIGILNWIO0DOOIENE  dZErm3d
3oB®odubg 30dEObsMYMAL  BHMJLoMO 9z39dEHOLS
@5 03960 3mbxod@Hol gotqdy

5. B5GHMMOMmO  ©YBILIEIMH0D0MYdIo
d3em3560 do@®odbo ©9bEIWMOO 033WsbE o300l
3060mdg0d0  BOHM639wymdL  dzerol  Jumzools
LEOMWYMGBoE  M9356M0530M  0©9R9bgM3E0sL @
LoMIbMIsE  ST30MGIL  dzwol  M99bgMsiEooL
35Q90L



6. H0G960L 083sbEHOLs s dZ35e-3Esl3 03O
333mbo@ob 960093530560 003Wwsb@o309
WBOHMB3ggmxnzl  ©b@Gowmmo  033wsb@Egdol
BEO00MOMBL.

7. B39bL dog6 3908539000
©IBINOH0BOOGOMWo  dZmzsbo  dsG®modbo
0900905 9EMEMP0IOH0 d3ol  SeBgmbo@ogs
dobgb;

sbogms s Bgom©gdo

9Jb3960896O o 33w93900L>030L
3590myg9gbgdmwo 0dbs mMogzg Lggbol, 6 m30L sbo3oL
930bol bsbol 120 godmspgzs (30 gbmggwo
X3%300), ULbgmaol  dsboo  150- 200y. y3zgs
JoOmEMaoMmo  35603mws30s  BoBGMgdME  0dbs
Dm0 3999330350900l 3060Mm09ddo (bsEEmowmdols
9G990bseols 06@®ms3gMmo@mbgmo obgdsgoom, 0,5
99/33-09) s sBg3E030Ls s 96EHOLY3BH0ZOL Y39es
Pobol  LEMwo  s330m,  9Ju3gMH0TY6EH M
3b™39wgdmsb IM3yMmmdols s domo Qsdmygbgdol
39505069080l TgLsdsdobo.

3b™39gd0 @sgmBow ogbs 4 973035 gbGYO
XdIBOQ:- Y39  3bmzgel fobolfjs® 9Jabgdmas
J30©>  gdob  dgermgebo  ©9gngdho.  d3ewmgzsbo
dsBMogdubol  dolowgds  30ygbgdoo  Albgowro
OJmboBo Logdmberols ds®mdsgol d3oenb.



©IGIOBOMGIMo  dgol  d@Gmogduol
dom9dol 3gomo.

LogmbErol  o33¢0Esb 1 Losmol 8999
056Mdogol  d35el  35me30LVBGOPO®  MBOEO
JBm30¢gd0LRs6. MBEGIMGH™MIom d3Mdsgol  dzErob
Lbbgerols @emdeoligd«e LBEHMYIJEHIOL 3FHOOm
3556 10X5X1 LA BMAoL BEOLRIYDEHJds©. Too
2oLOMY3bo©  395mo3Lgdom  0.9%-056  NaCl-ob
blbo®do. 12 Lossmol  gobdogermdsdo g94obsgwom
353035630 - 800C —by. 259myobzols 9999y dzwol
0M53996@ 900 03 0Mg3bgdms 0.9%-056 NaCl-ol
blbo®do. 530L 99009y, 930l BOHAEGH00
053090Ms 35b0EWE IW39093%g WS 306MH39w0
24 Bs50ol 496393emdsdo 0Mgbgdms 0,01%- 056
SDS (Sigma) bUbs®do, Cdgdgao 24  Lossool
396053wmdsdo SDS (Sigma)-ob 0,1%-056- o o
O 24 LosMOL ob3ogwrmdsdo 30 - 2%-056 SDS
(Sigma)-blbs®do. 530l 9999y B3M5d96E9dL 0Lz
309gabogom  0.9%-056  NaCl-ob  blbs®Jo.
396M93bgol 9909y B3O 6GHJd0 24 Losmoom
0539dMs bLbsMdo, Hmdgwos 25% 5:393H™bL s
75%  goobmeol  d90393©s. 899930  9Bo30
dmo3o3s  d3eol  BMogdgb@GHgdols  aoGmgiEbgzsl
3o0mbow igoedo gemo Losmols o63s3emdsdo
@5 350 IMmO3LgdL 2 Losol 4963og3wMdsdo 3%-

10



056 §yodool  Bgxobaol  blbs®do.  dgwols
0M53996¢ 900  0FMHgdMmEs  BoFMHgdo  bmdom -
IX1X163. Bgdmom s0bodbmwo fgbom Fgjdbogn
d3@ol  033sb@HgdL 358853900 35313056
womgxzo)®  Loddmddo (QUARCO, Germany);
G®bL3sbEHsE0oLsmM30L 390D gdw

©IGICN@OBOMIPIN® ©S  @INGOODBYIN
00363 gol  gobsbogom  LGgMoweH  F/dol

F060Fgedo.

d3gs gdol dgmmgsbo Jimgoeol  ©yngddolL

dm©9E0Mm9ds.
320900l 30639 bgHosdo D50

2999330350900 30MMddTo,  SBY3BHozgoLbs o
3630b9g33H030L Habgdol LMo OE30m, (3bMmzgels
350003900  LomM3gMoEom  Fo0HY.  35bols
dosbo  LOxRIM3goLosd  2obmogolmagenrgdols
899092, 30> gdob  J3gs  30@ob  obiz™og
35¢)5M9d@om 1,5-2 13 Loa™Mdol 5653390, LowgFo
3mbools 596939056 @5 395 Ydol  dzol
B9s30MH0L 258003935l LEGHMISEGHMEMYOMEOO
dMmO0m, dMMbgdol 49M3390o LobdoGoom. J39s
ydol dgeol 3Mmbgbg 04dbgdm@s IMy35e0 ©e¥Y
©05393HMom 2 33, OMIgog 56 93538060 gdMES

306006 OWL. 439s y4oob dzwm3zsbo ©gxgdEHol

11



dmgo©gdol 9909y, FOOWMdS  FMGMOIM035
0bMHgdM©s 4O o.

dgmmg  1LYEOSGo  DBMASO  P9YBH3035M9d0L
30619030, sg3EGH030Ls s bFHOLY3EH030L Hglgdols
LEOMEO  EE30m,  EbMZIWL  35Me3BYOLOM
BoM39gM530M 953005%9. 3960l 3dosbo
Bog396M3900LoYsL AobMogz0LRWIGdOL 909y,
0lg3g, MHmMymeE 306039 1YMH0sdo, 39>  Ydob
93905 300l goliiztog  39@HsMgdom 1,5-2 1A
Loa®AoL 256533900, LowgFo 39600l 8693905l s
d395  gdol  dzeol  Bga3ocmol  4580d3wgdsl
LG™ASGHMMP0)H0 OGO, d6Hbgdols
3903390 LobdoMom.  J3gs  ydol  dzol
3mobgbg 0J8bgdms IM35¢0 MY O0STGEHMOm 2
30, MH™Igog 9O 353300IOMPS 306MH0L VM.
5oL 8990gp, J39©> gdob  dgermzsbo  IBIIAL
393B90Om B39bL dog® 0909999539000
©IBIL0DOMGOMo  dZmgzsbo  FoE®modlom.

©939JGOL 3FoMm@ d93L9d0L 99dgy ol Lowgdo
3Mbmom 3x35Mz3om, 35BL 303000l BszgHom

3bM530m S L30MEH00) 358T5390OM.

dgbsdg  LYOOsdo  BMASPO  AYBHI0Z9MJOOL
306md903d0, sB93GH030L @S b6EHOLY3GHO30L Hglgdols
@330,  (3bM39wgdl  Lom3geosgom  Fs30BY
3065035  35353U90EO®. 30MOL VOML 300D
wmygolb 2dboll ®doEro Jumz0wgdHY 35390093Om 2

12



LB Loa®Aol obs3390L. MBL3sEGHMMOL dgd3zgMdOM
35969390000 Lom9F 3MbPL s J3900 Ydol dgzerols
B9300L 350083 gdom.  ydol  LoblMol
3o6x3965 bl 39bgbom 306390 FMEsGOL
9dbAH®ogd3ool @s 0999y  LEMISGHMPMYOMEO
0Ol 53OS gdom  35MmMHJPIO®  JOOE5T)S
dao9l. 43905 gdol d35¢DBg  39RIMNMIOLOM
d3wm3sh  ©9ngJOL,  G®Iglsg  393LgdEOM
Ao@obol 0033¢sbEom. FO0EMds gy
0bMH9dMs.

dgmmbg  LBYM0sdo  DBMPsO 29330350900
3060md903d0, SB93GH030L @S bFHOLY3GHOIOL Hgbgdols
3300,  (3bM39wgdlL  Lom3gesgom  F530BY
3065035  35393U90Om. oML VOML 300D
wmygolb 2dbol ®doEro Jumz0wgdHg 35390093Om 2
L3 Log®mdol s653390L. 0lggy, GMmam®E dgbody
190530, MIL3sGHMOOL F9d30Md0m  3596)19390OM
bom9F MBIl s J39®s Ydob dzwol bysdomdl
350003 gdom. gdol LoblEOL dotyxgzgbs TboGgls
39b96@om 3003900 FmsMol gduBHeod3osl s
09900093  LAHMISGHMWMAOMOO dMOOL LTS GIO!
350090000  300Msdvs  dR0EIL.  J39®s  Ydob
d35Bg  3985OMMYOEO0  IZ3™m36  ©IRIIBL.
d3ol 30gd e ©IBIIOL 32369000 B3gBL Bog
©3BogRYwo  EYBILNLODOOIPRYo  dZEol

13



doBModbom, M@Aol Dmds bgzbgeol ©osdgEHOmL
b3 509353 90MS.

5939 165 500608bmb, GMA GHoEsbol 083esbEL
Pobolifotr  35m53L9d0  WYBIXXOBOMYOME
d3em356 oGH®odudo, s FBMEmE 5dob 999
393900 J390> Yool dzeol ©IBIIAL-

3H™39w 900 0994 9393mbgb 3035609dol
LGObIOGHM 306HMd9ddo s 9Ju39MH0d96E0D
3990y3965 bgdms Mm39Mo300056 1, 3, 6, 14, 25, 40,
60, 90, 150, 180, 240 ©©qL. sMEGH™3LOSBY
393909000 J39@> Yool gbgdgosb. J3gws gdob
d3eol 3653396390l 35530JL0MJdOD BMUBGsEOL
0MBIOH0D 356M5x53MmMTowg300L 4%-056 blbsédo
(pH 7,4) 56579306gL 24 Losomobs.  gogdbsgool
9990099 39969000 356U, 35643985 3b0TM3z56L s
bomadF 3MbMgdL. 24 Losmosbo 39306060 gdOL
09900099 3956096@om ©9Y30MIES30L  gMIbMEols
3o  3mb396GHM309900,  35IRIOIIOLOM
Juormwdo ©s 3580JLoMYdOM 3sMoxgobdo. 5-7
930 9bsmEgdl 30090530000  39ds¢MmJboerob
gmBobom Qo AsLmb-@GModmmdoo.
03996m30L¢™mJodoOHo IgmMYO0IL 453m30Yy9b9@
MXOI0I00L  IMMWoxgMsgool  ds@zgmo  Ki-67.
3900939006 LEASEGOLEH03MMO s3T539d5 BWIOMS
LGoMabEHOL BgomEoom.

14



306390 BgMool 33erg30L 990 9a900.
99b3960396&gd0l 30639 L9050

dmY0M9d0@sb 24 Lssool 8909y 939 Ydob
d3eoll  ©9ngdAHOL  goM3gdm  sOLYdIME  MHBdO
Jumzowgddo s00bodbgdms d9dm39ds, 303969005
@5  Jumgz0gdol  0bgowGHMs30s.  dgLsdg w9l
933900605 359m3w0bs (3539 sbmgdomo Mgodaos.
b 695J30s  39bg30mem@s  MmameE  3sbybo
JoOmGaonmwo BsMg30m  259mf3ge  Jumzoeols
©H056g05DY. 30966  3MF3Mgddo  5EYOWO
3Jmbs BodHOWMOHo LEHMWJGHMOOL S BMYsO
5M40GH9dGH™bozol 330w gdgdl. 3930¢sMmgddo 30
9900B69ms  Lolbabosglgmds,  9HoDOHME0EGJOOL
09bs @ 39300l LEbsmMol  LEwwo
M00E 953000 8080bs6IY 35300 Jugerol
690J300L 60dbgd0. IBIJEHOL IMPIOMHIdOEIO
d9-4 9l ©9IRIIHOL 2sMHdgdm MJowol IO
Jumgogddo

50dmBgbomos  ©YdomO  ©O0bsdogol  djmby
39033900 dmOFmFBbIs0co  33Ewowgdgdo.
9306M©9Y0MES M35 AM0560 dGMEHYJwo g30009wol
MXOIOIO0L ©d  9xOHgdmmOobo  bLogdEol
993w9390o. 6dmgsbo 39MLOL ©9Lg3585309
LogMAbMds 99d30MmEs. 39-10 gl %8 LgMools

15



939> b™3gwdo dzermzabo ©IBIIGL 333900M>©
359mbsGveno 9MIMY35CM—35¢0 6 3OS
399hb9. 9589JGHOL MW d3ePM3560 BMYTIDEJdOL
399339 6936 0B dsbsls 390393005.
3905300056 39-15 @Ol GH®s3d0l Bmbsdo xge
3093 9909Rbgms sbmgdomo Mgodiool ba®Bgbo
dm3gbgd0, HGMIgLog EOBYBYMIE JIbwsyIdw
©w903M30390L 9M0(353©s. sMYIbomo  3MM3gLol
Lofgobo 9393990 Fgbs®BRMbadMo LEBHMYIEGHwWEmOL
LOBEOZOYBY  dzwmzsbo  Jumgowol  Fodmddbsdo

390Mm0bs3HgdMmEs, bmmm  ©9xgdBHol  ©sbsbgbo
Bsfoero 98 Omolbmzgol d9ds9Mmgdgwo Jumzowom

0y d93Lgdyo. 5] dobagd o
3036M396039WS30M0 LobbgdsMpggdols
9653@gbmds P03 ygmgEs

3900326390 gXOIRIL  Foefiogal,
OHMIJoo3 b GJMOILEHOHO 0xgmM™bol

MXOI0J09© 0RIMHI63E0MGO0L MBIMO dosBbosm.
©IB9JGOL  DBmbsdo, gbmo  m30L 909y
dgemgsbo  GobMgdo  993mbsBOzmmo  oym
9339M5© 05BMBOMHO GOAM3oHBdosbo
MbGHYMOOLEIO0 @O QdboygdMwo  oym
396560Bbgdmwm d3em356 LAHOMIEGHOMIIBY.
SbEsHotdmddbogro dgwols Gobmgdl Imemol xge
300)3  89bsdhbgdyo  ogm  IxOIEYXO
9099963 gd0m s LoLbEds®M39d0m  dEoMO,

16



0390560, dmF3Mzobo  F9dsgMmgdgro  Juimgzoo.
G®5390L g Dmbsdo BB JoxsMmMIdIo ©d
303969006 9dwo  Lolbwds®mm3gdo. 98 350g0do
d0d0bsty (33090900 d90dgds
535b50sMMM, MHMYMOE3 M93969Ms300L sSg@oMemo
30bo.

©IBRIIGHOL  BmEIoMYdob  39-60 gL
9 MIsMm9MBS SOBYOIOMI® 0(33WIOMPY. GGo3dwen
Dbl IE0sbs 93U9ds  SbesHoMdmddboo
d3owo. GobMmgdl ImMoL FsegYd0 JOEOLIOOm
bagegdo ogm, 30069 30-9 L, Jo3™s8 ©IBIIHOL
3963®do  BHobMmgdo  w@Om  dghbgMo  oym
3B 9o, 300069 39605396005b9.
Sbsfaddmddbogro dgeobl GobMgdol
239Y4MengdsHg  33H3w0gdMEs  IM535¢dOMHMZ0560
MbGHIMIWILGHJ00,  OMIWGdo3 2By gdMwo
0y3b9b ©Ow9ddo, Mo3 dzwmgzsbo  Jumgool
2900ddbsLd O 5393MMNYS Fob BMOI0MGdSDY
d00090o.

90 Eobmzolb  ©IBIIHO  I33)  POoMJdob
dowosbo@  d93L9do  0gm  BoBOMWMAOM©O
3965Jadboll yzgems bodbol ddmbg LEOMEEGSLMZs60
Sbshomdmddboeo  dgwmgzsbo  Jimgowom,
093 59 M9a969M5@H0lL  993sa9bger  bosfowgdls
©0xIM963060900l Lb35slb3s botolbo gosBbosm.
390m3wobs Sbsfoddmddbogo dgeob

17



GobMgdl dmeob 0™ F3m3560 Jumgools
990963 gd0. 93390005  04m  450MYMBOEO
LoBEOZsMO bW Ho®IMJdboer  dgoemls s
©9%39930bL 999009 MBgbogn d35¢l GmMob.

9633 90ma65859  oBg9bs, MmA  89-60 OIL
d3em3560 Jum30ol IRIJAL gosBbs sMBLHmGo
3636900 ©s 39600393 HDY  oMT3gdmeGHYdmeo
0Y® 396000350 MH0 56mgdol Bmboo — dzarmgsbo
Jumgzoeob 36530dMY9bmMo d9Ldggdom,
G0Igbsg  dooLgdmemo  Lbobg 3Jmbos. I3,
93356 ©YBIJOL  FgEsOIBod  BO™  F3oMy
bmdgdo 399BQo, 300069 99b39603ObEOL
©sbohgolldo s dolo OV  5IM3LYdIMWO oYM
696GH39bMmmmyomMo  mzswlsHMHobom I35y
Bogargdo 93360030 Jumzowom. Bgdmo mddmero,
330930L 53 3500LOmM30L d3EM3560 M9agbgMsE ol
9M5Ls3dom  Lodfoxqls s FobgMOo0BIEOL
5Q3LEOHIOL.

5023900, 09330005 3513365, OMI 57
LgOool  3bmgggddo  Jzgs  ydol  dzErol

3bGM39M530wo  ©IBIJEHOL B3G50 0
9396965305 8080bsMYMIL ©gRIJBHOL bsdoMgdols

33mBo30MMms©  ©gLIMYIEMEO MG IMA9byBOL

bHIEOOL Yogwom. 60 ©EoL dgdwgy ©IBIIGOL
653060909 BMOHToMHEYds 5MBOEILGMEO d35¢0,

HMdgwo3 ©9R9IAL BoHomdMmog BsMs3L., M3

18



J39®5 4dol dzmzsb60 Jumzowol 9350300
93969653006 VO 39d3by  IMoOmgdL.
IXROIOJOOL  3OME0RIMs300L  BoM3gMds  (KI-67)
09bM3oLEMmJodommo IgomEadol godmygbgdoom s
3509030 9993060900 gJu3MgLoS 43565b0.

93561530790 939696M5300L 36MHm3qLo
3bG®o3dwo,  JOHmbozmwo  sbmgdol  gmbby
98090bs6m9Mmdl, GMmIwol bsdolbbo s dobdEsdgd0
MbGHYMOI39M5300L8 @O FgMM30  MbEGIMEoBol
IONOOHMNOS© d0dg0bstg 36 m39L90L
3obLsBE3MO3L,  Mo3 ™30l FBGMOZ  IRIIGHOL
Dmbsdo  M92969M5300L BoBJobgls s bocolbby
d0mom9oL.

dgm®g LgMools 33eng30L dggagdo.
©9IB9JGOL bmbsdo dgeob

QIBILILWIO0bOOYOO do®ogdbols
dmmogligdolsl,  dobo  MmbGHgMobIGHmdo  ©d

MbGH9m3MbOMIEHMIOO0 M30L989000 A5TMI0bsMY
9900Rbgms 930l Fo03dmgddbol  M9356M530wo
36MHmE9LYd0L  594BH035305. 00  0bEEMST9dMIBMEO
Godolb  mbGHgMabgbom  JodEobstrgmds  ©d
©IBIJOOL g FmEEMdL 039390
dgermgsbo do@®modLob 256390m
30H9950HBOMEIOMPS 33MBoE0OO
dzofo®mdmddbol  Mdbgdo.  sMgME 3509030

19



dgwmgzsbo  do@Gemogbol  Bgsdomby FgodRbgms
39603503 MH0  MbGHIMRI6MOHO YR MHIOIOOL
b GHYMOELE OOl 503900, 6HMIgeos
mbGgmool dMgl Jabos, Mo3 3093 ghmbgwn
5QIBEGHM9O d3m3sbo do@®mogdlob
MbE9MobJBHMO  »30L9093L. g ™30L909d0
MbGH9m0bIBHMOmOOL — BOEOL FBodBMMgOol ©s
d3gol  AmORMygbmHo  30egdol  (083¢sb@Eol
MbGHYMIOLEGH03MOO 9BMOd300L 6OML
390039935300905) ©ABObIMgdsS.

Bodo®madremo 3309390000  ©o©a0bs,  ®MJ
3905300 FOOWMdoL  sMHgdo  30Mol  ©OHML
w3569 95006086gdm©s  3MLEGM39MHo30mwo
39993900L, 30396090005 s MdOWO JuMz0gdols
06530 @GHMs3ool 60odbgodo, I LgMHoolb Ebmgzgmgdols
abaogLo.

Hobs LgMoolb 3bM3z9wIOOLIYE Aoblbgsg3900m, 53
Lgool  sbmggwgddo  Mdowo  Jumzgogdols
06530 GHMo30sL  sowo  3Jmbs  dbmerme
30603900 3-5 ol 2560530 mdsdo.  sbmgdols
6036900 bger-bgems d3060©YdMEs @S LOYIEOSE
JM90m5 39653000056 39-7-9-9 MOLsM30U.

0039bGo30056  d9-15  ©Egb  ©989JGHOL
Bma09mm  39M0xgMomw  Mdbgdbg dgodhbgms
93300000  35BMBowos,  ©IRYIBHOL  bmbol
396G mE  bsfoedo  Bsbs  go3m3odgdol

20



3Mm3900 653 XIO 3093 9OLYONIE  bmgdOL
360 396%Dg J0MMO0MYOS.

00396@¢ 5300056 099-20-25 gl 990dhbgmes
©9n9dAHoL  IBOOoIb  dzermgzsbo  Fs@GHModuols
9008560 gd0m d3Mm3560 9wgdgb@gdol BsbOms.
dgmgsbo do@moduob G650939)900
39M50946930M©b9gb MGobMEH030mE MbEgmbme

LA EHMOYdS, RMOIOMEOIOMOS 9.9
JBm30™356L39308303M0 d3Mm3zs60 MYRgbgcsGo.
3960x8MO530Mwo  BadMowo  mbEGgm3wslGeo
9BMMHd300L bodbgdols ddmbg sbersfo@dmddbowro
R0OBOGHM3Z560 d3om 0bMH5dMmo. U
9396960530L  MH9dmEaoMgdol  ©BJIMgdOL
36MH™mEqLL 5OLEHWMNOL.

0083¢96& 53000056 30 —9 gl LE®WJ30Mwo
36MH™mE9Lgd0 s IGuMLEEHJIMWO  MBEIMOWILEHMOO
095930900  89650FMbgdmmo  oym,  OHMIgwog
LobbEPdsM®3gdol 2363060l  0bEg3LogMdOL
9993060900l Bmbbg d0dE0bsMIMdS. dzErmzsbo
doB®oduol  dbgddo  Bsbs  IM35wdoMmMZ060
MbGHYMIWOBGHY00. 003WsbEo300©d 89-60 9L
Bobs dgemgsbo  @GHobMgdo, MHmIgwoi dzarmzsb
©9R9JAL  93eM356  BoBHB0oJush 535300690 s.
35G®0ogdLol 063003 39M0539MH05BY Qobsygdmwo
0ym 30690 Lolberdo®mmggdo. Bobo
Sbsfoedmddowo d3em3560 Jumgoo,

21



HMIgdos 29obmsdmwmwo dzarmgsbo EobMgdo
3099950H0MEIOMPS,  bmwm 53 GobMgdol

394Mengd5Hg hoesaq0eo 0ym mBGgm3asli@gdo,
53 SBEs©Hoedmgdbogo Jumgzgowol gomsddbsby

3000 UL.
003obGo3o0sb  90-9  ©wgl  dzemzsbo
domoduol 360336903560 Bsffogro

Bobo33egdmeo oym  dgwmgzsbo  Jumgowoo.
30D9950HIOMP dgem3s60 Jumgools
13060503Jd0, MMIgEwog 99oEe3ws d3wol  G30bb.
ym39gmogzg  bgdmo  s©bodbmeo  domomomgodls
Sbsfo®dmddbogro Jumgool
930bLEMJ305DY.

9633 90maEsdsd  sB39bs,  OMI  ©yB9JAHOL
9MmY06gd0@sb 15 -sb 99-20 gl dzermgzsbo
Jumzool ©9IB9JAL 3o9hbs NoMUIoT)
3636900 ©s 3960393 HBY  oMT3gdmeEHYdmeo
0y®™ 39605335 )MH0 5Bbgdols bmboom.
0035635300056 9e»0 30U 9990092
500b03dbg0Ms dgemgsbo Jumgools
5M53m0m9bmeo  Igbdgangds. P3oMzger  LgGool
35™3909g0msb d9ocmgd0m 56 Lgmool 3bmzqEgdL
003¢sbGogool  ghomo ™30l 8909y  93em396
©I89IAOL  dgoMmgdom  MRG@ oMy  Bmdgdo
399BQo.

22



003w sb @ (3000056 60-com9UL, dgemgs60
©9IBIIOOL QO 58c3bgdr0 0ge
696GH39bMmmyom®o  mzslsHOobom I35 BY
Bozargds 83360030 Jum300m. 083esbEs30006
90-0gl  d3wm3560 033¢sbGsEolL  LEMWIGHMOS
963390 myomEs@ 56 2496b353009dM s
B35 m® g0l BEGOWJEIOOLOYSD.

WX OIOJO0L 3OME0RIMs300L FoM3zg™ds (KI-67)
P3o63ga LgMoob 3bm3zgumgdmsb dgstgdoo sa
35009030 06@&96LomEo 9JudMglios ags6sbo.

5039605, 89330005 535133650, O™ 50
bgeool  3bm39wWwgddo Y39 ISOODBOMYOEO
d3em3560 ds&®0oglo byl »figmdl gdudgmodgb@do

bowmgbmGs 99ddboero  dJggs goob  dzeols
©939JGHoL [y{ORte! d9bmE39050.
©IBGILYMH0D0MGIMwo  d3ermzsbo  Fo@®modlols

dsLGodYwodgdgwo  98IJHOL  Joboefioze®
360083690Md5 9603905 15d dggoboBaAL :

1. Lobbeds®egmgzgsbo  M9goggool  9d&H035309,

OMdgwoz GHMo3dme  dsblo  mbiBgygbeo
MX90900L H0bsdmEMmdggdOL FHEMIBbL3MOEH0MYdLS

@5 3o OBIMIH306M9d5L M BOMb3gEymal;
2. G630 bmbsdo 5A0WMIM030

b GH9M3OHMA9boEMOHo MXM9900L
303963050l M9go0DoE0s;

23



3. 3m596%g LH3IMMIMO BOEOL GodBHmEmqdoL
1304Bs309;

dgLsdg LgMooL 33emg30L F99agdo.

OmRMO3  BoBOIOwo  33eg30L  Fggagdds
33583965  BHo@obol  033¢sbBHoEosl  BHEegdsly o
Mzbm bbgmenbg mmasboBdol Lodslwmbm Mgodaos
beoogl b, Mo sbgdBo3e  sbogdsdo
35900bs39ds. 96mMgdoL sfYgd0sb M339 3 Losmol
39900y ©go3mEOGIVO  3930@sMYOOL 39Ol
393000 899590909 Jumzodo  dogMHoMmgdsls
oflygdbgb, 39506533 gdb6  033¢EbEOL
3005 gdom,  gmzgwo  FBOOEID oML
999m9bggm©bgb s 96mMgdol  sfygdosb 6-12
Losools 9990092 03390065 399mbo@ e
©903M30GWO  dsM0gOlL  Jdbobab. 24-Lom-mgol
LobbEPdo®©39d0H6 Byo@BOHmgomy®o
©903Mm303900L  Joamozool 3Mm3gbo  FYywgdms,

339 §o63mddbogo  gozmaEo@dMo  dsG0gMo
B350 3¢90 MdOS, 3P0 dobo Foerdmadbgwo

MR OI0900 00@9g0MQ>. 3bogdob 396580
3M™3090Ms 0LbYMO b03mM0xMGd9d0, MMYMOOES
ol 355539, B153 S30MBOL Q56300569dsl 0()393009;
48 ULossoob 9999y  0fygdm@s 3530353900l

24



Po03mgddbol  LEGHodMEs30s  LoLbEds®3930@H
30306900 dmbmio@gool  bodxbg o
Byo@BOHMBowMOHO  Wgo3zmEo@gool  Bsboszzegds.
B90mm s0fgHowo 3Mm39L900 sTIBILOSMYIJW0S
303939 960900Lm30L. 93 3509030 F0AEObIMYMd©S
003¢3b6E0L Bgs30MHBY MxM9Id0L s39bos. dg-
4-5 Eobm30L F530MMBsRGO0 0I3WIBEBHL 0MA3w03
50900 Jum3z0gdolysd  F9dmboBM3M3bAb.
3830d6OMdO MM gl 0gm M6MW30MMmO Jumzowol
Po68mddbols  fobsdommds. geomo ™30l 999y
0033560l 2456M390m R0OOMOWIL3HGOO
3MM3090Ms ©S 0fygdm©s 0I3WIBEHOL gomdgim
99959600909 Jbm300Mm3560 3ox3bwol Fo6dmgdbs.
030 9QO0IM0 0gm  3530sMgd0lL  JuigErom o
39M99m33390 Jum30gd0liysb 093¢s6@0b
0BMEs30l  9bgbs. 93G5,  F9a30de0s
©53553360m, MMI  ©9BIJAHOL  IMPIOMHGOOEIO
30639039 ©OY-0539d0 FM0owmdsdo 50obodbgds
d3em3560 Jumgool b93HmBYo Mdbgdo.
0mEYwomgdoEs6 1 mz0L 890y ©IBIIHOL
3903990 0fjygdms Mgagbgemszool 3Mmglo, ol
390039053 3005OEIOMES HOBIFIL YOO IO,
MOmdgroig  xX96 obgmo  LYLGo ogm, OMI o6
d9bPg3s Mbso  ogdem  BMbJzombigrmE
©5H3060mM30L8mM30L. 990090 JEo30 — JgbmM(39ds —
5699, 5896560 dzeol Ho@mdmddbs, Gmdgwos

25



093wsbBLs s 35l Fmol sOLGdIME LogzM9gL
5319005 (MBEGHIMObEHIAMS309).

gl 9M0L 9339 BOILOYO, TogoM0  dZSE0O,
G0dgbsg  Mbso 593 ©w9F30m0  3OMEgLOL
©3AH3Z00mM3L  209deml.  dob  Bodmysgrodgdols
Q5bMgdom 18 33065 LF0MmEAdS. 53539 35009030
09bM3oLEMmdodom®mbs MXM9JOoL
36OHME0R9gMH300L 9563960 (Ki-67)-ol
06@9blomEo 9dudemglios a35639bs.

OMamO3 BoEGIMJOMEds 3300939035 93965bs, 00y
39gOL 56 530393, 033BEGHOL  go®TgIm
3MLgdMEo  Jumgowgdol  bg3OMmbBMwo  dbYdOL
Bodmyoodgds  s0fygds  @o  sdob  Jggyo©
033¢9b6G0 59MmdM930090, M3 MbEBHIMObEHJAM300L
SMSOMYMRoE 49630m56M9dsL 60dbogls. Jdools
9JbGH®ogdool 899y  IMbgbo  3dowdmgdo

963w 033wsb@ob dgologho dggzsbs 0f)393L
bmgdom  M95J3osL,  OHMIGoE 29dmobs@gds

56593390060 93560530790 3639930
5930353000 d3col Jum3z0¢do s 3-sb 6 M39dwY
™39 gds. MBEGHIMY)bgBo MR 063 blomM©
0083¢56& 5300l 89-8 130056 30056 Yd.

dgmambg LgMool 33¢g30L99Ia900.
99b3960396& 900l dgmomby bgG®osdo

9mY0Mgd0sb 24 Lssomol 9909y J390s Ydol

26



d3eol  ©9ngdBHOL  oM8gdm 5Ol  MHdO
Jum3z09d80 500b03bgdm©s Jgdm3gds, 30396Mgdos
@5  Jum3g0gdol  0bgowEHMs30s.  dgLsdg WL
933000605 359m3w0bs (3539 sbmgdomo Mgogaos.
b 695J30s  39bg30meMm@s  MmamemE  3sbybo
Joemeyommo  Bs®gzom  godmfizger  Jumzowol
©H056905D9, s 51939 VIBILMEXSOHODBOMYOMO
dgeol  806gMowols 083wsb@sEgoom.  3mmoygbr®
0mF3mgddo  sEowo  3Jmbs  BodGOWWMEOO
LAHOMIGHMOOL @S DBmgoo  sOJoBgd@mbozol
(33LOIBIOL.  ©IBIIHOL  BMmEILOOIBOED 3g-4
©OL  ©IBRIJGOL  2oMdgdm Mool  MHdO
Jumzogddo 503mBgbow0s Id0MO ObsTO30L
dgmby 39M339IO ImOBOB6IG0O0
(33X0¢90930. 9306009dM> 965350560
0OGYowo  gdoogeol  XOIEIPOL  ©d
MX69IMOOLO bogMoL 993w9390o.
003wsbBo3o0sb  99-6-7 @l ©®dowob
090596909 Jumgodo sbogdomo
06530 GHMo3ool ba®olbo  I300H©IdM©s S 00
056@IMsb  353OMFBoAME-  FOdIOMOWILEHOO
RBoBom  033WIOMS. ©3MowMmgsb  dMgdo
Do00dmddbgdms  sbosero,  MOmMOLEHIMOLYIMOO

9bMmm»gom303gdol 9993390 Lolberds®maqdo.
MROM 230506 3509830 OO0l IM535¢TM0SBO

dMHGHYJo  93009wodol  sOJoBgdBHmbolzs o

27



LAHOMYIEHMOS  Fowosbs  vrEygbowo  oym,
0995960090 geo  Jumgowdo o6 5©00bodbgdms
359mbsG¥eno sborgdomo 0bgow@mMmogos.
MXOJIOMO 899503960 ™md5L 30 OO0
3308MMOSL3JO0 F9o)bbb.

99-5-7 9l d3em3sbo ©IRgdBHOL s dsLdo
dmmog3L9dEo “G0o9b_dgwmgzsbo”
3Mbaemdgeodol  339390ds  9B39bgl,  GHMI
b90M©s 0O 35x3LYol BMOT0MYdS, HMIYEO3
PRSP W e (e Ty (0T} Jumzoob Bodmysen0dgdols
BEGHOOSL  2oOMs.  3MmbaEmdghs@ol  o03gdm
R0OOMOIWILEGHJOOL  3OMEOGRIMHS30s  9JBHOMMO©
90900b5Mm9Md@s. Lofigolo Fo3OMBIYMO Mrg5d (300
30 90  LLGHEIdMEY, M990  I0gMHPOIIMOY,
596 3530MBAIO0 ©S 0FIBGHMM0 MYxGHggdo
3O mdELIH QIBILALOOBOOYOO

dgemgsbo  Fo@G®ogbol  (HMIgerbsg ©IRgIGOL
bmbsdo dzermzsbo Jumgool JobsbdodsOmvyeo

©93969605300L J0dEObIMGMBOL god@ oMol b0
530U605) FBogMEOE0MJOL O HIHMOBEZOS.
9d0bgo350 0doby, ™I 00MAdBos
00 3905319355© 003 9dMo, SIVIOHM
OmamOdoi L 30996900  (“Go@sb-dzwmgzsbo
3oB®0Ju0”)  JuM30E OOl M95J305Dg BYYOZL9bls
9b9bs. 900MPs, M >EYOWMIM030 B195d300
00mdsbosby ©59M 300090 dsbogols

28



D3O »30L9d90BY, ol BMOISBY,
093wsbBol s  domdsloerol  BgsdoMol
R9MH0MOOL 99856Mm©905%b9. 993960396 0L
509900056 39- 15 @9l I3emzsbo Jo@GHModloo s
GoBoboll 033sbGom 033wsbEHoMmgdmwo  J39ms
yool 53053996@0L  dglHogerolisl ©oaobs, GmJd
003@sbGo  IBIOIO  0oym 390596009090
Jumgzoeob 0M3F309000. 3b500, 339
39053000056 89-2 330658 dz3wm3zsbo Fo@®odlols
1MOM369008 Jopowo mby s Mbgdo Bgwsdoco,
1939  GHOABoL  033BEBHOL  OLYdMdS byl
MPYMdS  FodOMIWILEBHYIOL  5JBHOO TG0l
@5 9995960009090 JuM300l BMOTOMYOIL. Q9O
5doby, d3em3560 dsBH®oduol  BMOHM369ds
918394360 39U399WM0Bs300LM30L53 356
3060md9gol Jobogs. 98 3500900l oTsbslinsmgdgEro
0530590990905 0L 0ym, O®MI BHoEIBMMo

003wsbEBHOL  Bgs3oMo  dzewmzsb  do@®modudo
290Mmgmyoo  ogm o bbb ghmosb
3MbamdgMmsb@l o6  Jdbos. 3b0I3zbgwm3zs60s,
090l 50bodzbs MMI  GHoGobol 0d3esb@Go  dol
390390 sOLYdIMYwo  Jumzoegddo  sbmgdol
9543008 96 0§39305. 033sbEs300L 30 MOl
99009y  GHoGobol  033wsbGHo s  dzwm3zsbo
dsG®ogdbo 1339 9H056 LoLEGHYIsL Jobowbgb. 39-60
@Ol 3530M36M9356M5BHJO0L M35 0gMH9d5T

29



B39bs,  G™MI  GoBobolb  083wsbGHo  dgwob
35BH®0oJunsb  dFoOHME©  0gm  F9Y0gdG0IEO.
3M5bMgdls Imeol  LogmEggdo 3o bogby oym
Bobgzto g98F0M35¢ng dgwmgzsbo bogmogMgdoo .
DmboMgdolol oyobs  dobo 3330030
LAHONIGHMS.  HOGHB-d3wMm3z560  3MmbyrMmIgesdo
09-60 ©gby ©IBIIGOL  3IEWIOL  FFOEOME
93360Mm©s @5 3500 JmOHoL 30D MM0 LsHL3IM0
56 890603b90m 0.

99-2-3 ©Eqgb d3wol  dsGHHoduol  bBgs3omBy
3900Rbgm©s  396035L3MwsMMwo  MBEGIMA9bmEo
MXOIOIO0L @O MBGIMOIBEGHIO0L  SOLYGOMDY,
Omdwgdos  MbEGgmEol  dMgl  Jdbowbgb, o3
d3wmgs60 ds®oduols MbGH9MobJBHme
3090909  dowmomgds.  99-8-10 EqL
dgwmgs560 s¢®oduols 39M390m 31939
309995¢0HB0MEIOMPS  ©db9gd0, Lssg bgdms
53BHoM0  33mbogo®o  dzeol  FoMdmdbol o
69mobgomygbgbols  3Mmiglgdo.  89-18-20 gL
033w sb@ o300l 50005l 500b0dbgdms

390959609090 Jumgools dgrog®mo
3EXMOORIMSF0S 53 SHo DM
7308MMOELEHGIOL dgem3s560 do@®modlob
LAHOMIEGOSTo 59BHomGs© BsbModo

3900m0bs3HgdmEs.  ©IRIJHOL  bmbs  doosbo
50m3LgdMYo  ogm  69303096GH0L Lo

30



5bo DM 99059609090 Jumgowoom,
OHMIGN dmMolo3 33b3090Mms
Sbsfo®dmddbogro mbgddmF3mz560
LAHONIGHOOL IJmbg Iz3em3zsb0 Jumzowol 39Mgdo.

28-30-9 Mgl ©9x9gdEoL dsbdo F9dsgMmgdge
Jumzomsb  ghmo  23b300JdMPS  gPMIGMIEro
59BHoMOO  BOOOMIWILBHY00., o3 SO DO
333560 Jumgz0ol BMOI0MYOSBY F0)00GIS.
B YO0  ©IRgJGHOL  Bmbol  go®Igdm
5MLgdMEo  M93030963H0LBOILGMEO  d3ermzs60
Jumzoob 3994 9gd5HYg W5R090MPd (N
dMI63500M, OO BMAoL, Vos 30EGHM3WSHBAOL S
d9smgdom  dmdo  doMmzol IJmbg  YxMHggOL
Dom0moy9bos. 40- ML b DM
3909596009090 JuLM30¢0lL  3OHMEOTIMHSE0L b
Sbs  LobbEPds®E3gdol  Jugerol  FmEGI0MYdS.

dgemgsbo ds@eoglols 396033960059
Dom0m0dggdm@s  9JBHoMm0  MbGHYMOELEJOOL
6093900, (ORYE b sBMo,

69GH03MNCMR0dOMDMEo  dgzermzsbo  Jumgools
RMOIOOMGOSL 9353000 IdM©S. 0996905 E0L
Dmbsdo s0dmbgbowo ogm sd@BHomemo 3530MMmxs3900L
@5 35096 Ho63mgdbogro mbi@gmawslidgdol coo
M50 bMds, 6MHmIgdo3 35BMLEOMEO
(9GH03NWMR0dOMDMEo  dgzemzsbo  Jumgowols

31



obgo  GHobmgdol  0bBGHgblom®  MHYHBMODBE0L

SbmM 3090 90b9b.
Dmpaogmm  MBbgdbg  dzermzsbo  do@®modlols
Jumgzoeo 3905960009090 Jumzogom

Bogb5(33009dM©Y, OMAGELYE 29OL FoORBOEHMZ560
dgmgsbo Jumzogo 9336M0. 5d
Sbshoddmddbogro  dzwol BadMowgddo Bsbos
MbGHIMIWIBGHIO0 S 5gBH0MO MBEHIMIWILEHJIOL
603900, MMIWwgdoz  MbEGHIMbdOL  [o®dmddbols
abom d3egdols P OTLORY; [SoRY I Qo dob
M6560D5305d0 IMbsforgmdbgb.

39-80-0mgl d3ermgzs60 FoB®odlo BOHEILOYEO,
R0ORoGHM360  dgwmgzsbo  Juimzgomom oym
Pomdmeypqbogro, Gmdgos MbGHYMBMOO
LAHOMIBHMOOL,  VOMBWMZBO  FMEOTs3o0lL
LEAHOMIBHNOOL  GHObOMZBO  MOYIBOBI3OOL TJmby
3MOG0350MH0 BOORBOEH0LOYID F9ygdMs.

33 obLYBOEIEEsl 53093930l MML  39MYo©
30Dv1500HB0MHOIOME 090596M0 909
Jumgomgzsbo  dmF3mgdo, oMy o  Lodmorm
Lolberdo®mggdo MHmIgdo3 MOMYMO3
33 olLLYBOEYESL dbcm0sH, ol dgzeols
©989JAHOL 390000l FbMOEIbs3  d3ermzsbo
dsBHMogduol  BmMgddo  oym  BsHBOHOwo. 53539
3509000 09bM30LEMJodorMas 33039350

32



IR OIOJO0L  3OHMWOGIMHO300L  BoM3gMol  (Ki-67-
ob) 06¢39gbbomemo 9dudmglos 339830bs

©s13369%0.

1. Bggbl BogM F98m8539009o  boGmEmowmeo
d3wmgsb0  Fo@modbo  [omdmosagbl  5@sdosbols
d3wol  OHBdMm3s560 603009MHgdol B myom®
5M5MOYobmem,  F530m ©s 903Om  d3em356
LEAHOYIEHMOL;

2. 3m6H9d0l oo IMEMEMdOL s 3969060030
dobgMomEmo  899500396mds  sbsgro  dgarmgzsbo
Jumzool 256300509058 s ol 0336 EHD
99DOHIL 39090L bEOTMSEO0;

3. 30b9gmoel  go9hb0s  LEBHIMIMBMIEHMOO
LEAHOMYIBHMOS s FGLsbEW PRI  MEbMEOL,
13b360¢0L 56 dEM 3900l ZMEOTs J03(390;

4. 596 bsEMEom®mo dzwmgzsbo dsE®moduo
06936030  FoMdMmIMdoLYs, 0go  JodoMo©  ©d
LGSO 50530560l dobg®omE
335 mb 9905319050 F9g0dgds BsOMZoEMUs;

5. B39bLs dog6 039099053900
QIBILIWIOODIONo,  WINBOOboOIOo
BodmMomemo  dgwol  ds@®oduol  dzermgsbo

33



Jumgool  dmEmdol  sHBMEol  dobbom

359mygbgdols 9839dBHO®dS d9LHogroos
Gb™39gdbY  ©533003900L  Ldgdzgeby  ©d

96 a9bmermyom®o, ImOBMEMY0Y6O0,
3oL mgodomMo 33Q930L d9™©9d0L
259myqbgdoom.

6. B39bL doge T9ddboero dzermgzsbo Jumgzogrol
BodmMomemo  ds@mogbo  Lbgooligs  dzermgsbo
©9939JG900lL  d9g3bgdolsl Fgodergds sE™MYgbmeOo
330l s GgMbs@03s 2obgl.

365gd&H03Mwo Mg3mdgboagogdo

d3em3g560 dobgMowo (BIO-OSS) Qo
00MGHMIMbEHMwo dgeol dsB®oduo
d9L5dgdqE0s  odmygbgd o 0dbsls  dgwrmgzgsbo
©989JH9O0L dgLogLgda ©d dgerob
513396@0300bomzols 89dgy  d9dmbggzgddo:
5ENZGMEOHUIO dm®bols
5730963)5305/61930MBLEGHO™MJ305; 300390l
99390y 300ob  9JuE®sdio0l  dgdma. sg39
d9L5dgd9w0s 3990my9gbgdmem 0965l
003¢5bEMEM0530: 0083¢s6¢)0b Bogdolsl
dmbs33900L 9m3BsgdoLsm30UL, dgzeols
B536ogdols dgloglgdo @s LobML  wogxgEHobaol
OMU; 39MMEOMbEMEmy0sdo: dzmgzsbo
©9939JG9d0l 393L9gdoLOM30U; 4o5—-bsbols

34



JoGmeaosdo: d3cm3960 ©939JGgd0l
©930bLGHOJ300B5M30L s MOMNM3JE05d0 OO

bmdol dg3erm3z560 ©9539dEHJdOL smlsybo.

Relevance of work

Over the course of last 15 years, dental implants
have taken the leading role in dental practice.
Literature proves that implantation is widely used in
orthopedic dentistry to fill up the defects in toothrow.
This has partially solved problem of rehabilitation in
oral diseases that cause patients to loose teeth or
nearby tissues.

Despite  newest achievements in  dental
implantology, complications, like inflammation
processes in tissues under the prosthetics, are still
pressing problem.

Tooth alignment defects, predominantly full
absence of teeth, complicate full fixation and
functioning of prosthetics. Atrophy of the basal bridge
is a big drawback for rational orthopedic treatment.
On the 6-th month after tooth extraction average
height loss on basal bridge for mandible is 2,3 mm and
for maxillae is 4,4 mm. specific characteristics for the

given area of bone tissue don’t give opportunity to
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preserve initial dimensions after teeth extraction.
Therefore given loss can only be compensated by
surgically implanting bio- products, that can either
mechanically carry out role of a bone, or have
inducting effect on bone regeneration process. There is
a whole range of surgical operations using implants
dedicated to the sole purpose to prepare defective area
for orthopedic treatment. Main group of this
operations are reconstructive-boneplastic operations
that are oriented on increasing bone mass in the area
of implantation. In todays times Jawbone mineral
composition, its regeneration and remodeling abilities
are widely studied. Based on this studies there are lots
of bio-composite materials available. This osteoplastic
materials besides filling up bone deficits, induct
osteogenesis, impact progenitor cells and carry out
complicated task of delivering curative materials. For
this reasons wide range of materials can be used, like
collagen, hydroxyapatite and various combinations of
this two, also conserved alo-, xeno- and autobone. One
of the most used version of autobone implant is taken
from Crista Iliaca, that contains sustainable osteoblasts
and stem cells that are potent to induct osteogenesis.
As surgical experience shows, available materials for
implantation don’t fulfill all the surgical needs and
requirements, that in our opinion comes to the fact
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that this materials have only osteoconductive abilities.
Biggest backlash for autologous materials is a necessity
to inflict additional trauma and the degree of that
depends on the initial defect that has to filled. Also
there is a prolonged pain syndrome in the implanted
area. Everything mentioned above has defined the
cause of our research.

Goals and objectives of the research

Main goal is to create a biotolerant bone matrix that
can be successfully used to increase volume of the
bone tissue for implantation purposes.

1. Engineer and refine technological steps to
create decellularized neutral bone matrix form cattle
bone tissue;

2. Optimize bone tissue decellularisation method;

3. Simulate bone tissue defect in experimental

animals that is very near to clinical terms;

4. Examine effectiveness of our new natural bone
matrix for underjaw bone defect restoration;

5. Onestep implantation of natural, mineral
matrix (Bio-Oss) and titanium implant to restore
underjaw defect;

6. Onestep implantation of new natural
decellularized bone and titanium implant to restore
underjaw defect;
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7. Make a comparative analysis of effectiveness in
bone tissue augmentation between decellularized bone
matrix developed by us and natural bone mineral “Bio-
Oss” (Switzerland).

Scientific novelty

- For the first time bio-tolerant natural bone
implant, that has apatite alike nanocrystal structure,
was synthesized from cattle bone.

- For the first time in experiments on animals
was studied effectiveness of our natural bone matrix
implant. Effectiveness was expressed in growth of bone
tissue volume in implantation area.

- Analysis of close and distant results showed
that our new bone matrix can be an effective
alternative for autologous bone in filling various bone
defects.

- For the first time was onephase implantation of

dental implant and bone- plastic composite carried out.

Practical value

Carried out research showed that, new generation
of macro and microporous composite material that has
analogical structure to the human spongiform bone,
can be used in medical care. Forasmuch natural bone
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matrix has natural origin and is decellularized it can be
considered as compatible with human bone tissue.

Main topics to uphold

1. Natural decellularized bone matrix developed
by us enables angio- and ostegenesis stimulation in
wound and contributes in creation of completed
regenerate, due to its oseoconductive and
oseoinductive abilities;

2. Natural decellularized bone matrix is a bone
structure with similar micro and macro structures to
human spongiform bone tissue;

3. Big content of pores and natural mineral
composition of decellularized bone matrix contributes
to better adhesion of cells, vascularization and fast
growth of new bone tissue;

4. Complex tissue reaction on our bone matrix
occurs without toxic effect and immune response;

5. Natural decellularized bone matrix if used in
dental implantation ensures complete reparational
regeneration and significantly decreases bone
regeneration periods;

6. Onephase implantation of titanium implant and
composite bone graft ensures stability of dental
implants;
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7. Decellularized bone matrix can become
alternative to autologous bone.

Method and materials

Experiments were done using Lewis LEW/Crl line
60 rats. The age of the rats was 6 month and weight
150-200gr. Animals were divided into 2 equal groups
(30 animal in each group). Each surgical procedure was
done wunder general anesthesia (intraperitoneal
injection of sodium etaminal 0.5mg/kg) also in full
compliance with the aseptic and antiseptic rules and
guidelines with regard to treating and using the
experimental animals. The animals were divided into 5
equivalent groups. Each animal was given a bone-

defect on underjaw in prior. For receiving the bone

matrix we used femur bones.

Creation of decellularized bone matrix

For the creation of decellularized bone matrix fresh
samples of bovine, femur bones were used. Femur
bones were collected 1 hour subsequent to slaughter.
The bone was separated from the soft tissue and cut
with osteotome into small fragments of 10 x 5 x 1 cm.
The bone fragments were rinsed with 0.9% saline
solution and then frozen at —-80°C for 12h. After 12 hrs.
the bone fragments were rinsed again with 0.9% saline
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solution and then washed for first 24 hrs. with 0.01%
SDS (Sodium dodecyl sulfate, (SDS; Sigma-Aldrich;
EMD Millipore)); for the next 24 hrs. - with 0.1% SDS
and then for next 24 hrs. with — 2% SDS solution.
Following the SDS treatment the bone fragments were
washed with 0.9% saline solution and then placed for
24 hrs. in solution containing 25% Acetone and 75%
Ethanol. Next stage was washing the bone fragments
with distilled water for 1 hour and their subsequent
placement for 2 hrs. in 3 % hydrogen peroxide
solution. After the bone fragments were cut in small
fragments of 1x1x1 cm. At the final stage the bone
implants were treated in vacuum lyophilic dryer
(QUARCO, Germany); The decellularized and
lyophilized implants were stored in sterile glass

containers

Modelling of the bone-tissue defect of the underjaw

In control group under general anesthesia the
animal was placed on an operational table. Extraoral
incision was performed, parallel to lower margin of
mandible in size of 1.5- 2 cm. Buccal surface of
mandible was uncovered. Round cavity, of 2mm in
diameter, not penetrating oral cavity, was created with
dental bur in the bone near the angle of mandible.
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After remodeling of mandible bone, the wound was
sutured in a blunt manner.

In experimental group model of bone defect was
created with the same protocol as in control group and
filled with decellularized bone matrix. After the defect
was fully restored with matrix, it was covered with
Masseter muscle, wound was closed with vicrile
suture.

During the second series of the experiments the
animal was placed on an operation tables under
general anesthesia, in compliance with the rules of
aseptic and septic. After uncovering the surface,
similarly to the first series, an incision was performed,
parallel to lower margin of mandible in size of 1.5-2
cm. Round cavity, of 2mm in diameter, not
penetrating oral cavity, was created with dental bur in
the bone near the angle of mandible. After remodeling
of the mandible bone, the wound was sutured in a
blunt manner. The cavity matrix was filled with
decellularized bone matrix. After the defect was fully
restored with matrix, it was covered with Masseter
muscle, wound was closed with vicrile suture and
treated with alcohol.

During the third series, the animal, under general
anesthesia, in compliance with the rules of aseptic and
septic, was placed on an operation table face-up. A
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2cm incision from the margin of the oral cavity to the
soft tissue of the buccal cavity was inserted. With help
of rugine, the Masseter muscle was detached and the
surface of the mandible bone was exposed. The first
molar was extracted on the right side of the jaw joint
and then the inter- teeth septum was removed with
dental bur. The bone defect on the mandible was
widened and filled with titanium implant. The wound
was covered in blunt manner.

During the fourth series, the animal, under general
anesthesia, in compliance with the rules of aseptic and
septic, was placed on an operation table face-up.
Similarly to the third series, a 2cm incision from the
margin of the oral cavity to the soft tissue of the buccal
cavity was inserted. With help of rugine, the Masseter
muscle was detached and the surface of the mandible
bone was exposed. The first molar was extracted on the
right side of the jaw joint and then the inter-teeth
septum was removed with dental bur. The bone defect
on the mandible was widened and the created defect
was filled with the decellularized bone matrix created
by us. The size of the matrix slightly exceeded the
diameter of the cavity.

Hereby it is noteworthy, that the titanium implant
was placed in the decellularized bone matrix in prior
and only after this, the mandible defect was filled.
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Each animal was under clinical surveillance for
maximum 240 days and periodically underwent Cone
Beam Computed Tomography and radiographic
examinations.

After surgical intervention, animals were in
standard conditions of vivarium and were sacrificed on
the 1st, 3rd, 14th, 25th, 40th, 60th, 90th, 150th, 180th
and 240th day after surgery. During the autopsy the
mandible was resected, and the mandible bone
fragments were fixated with the 4% solution of
Paraformaldehyde (pH 7,4) for not less, than 24 hours.
After the fixation the skin, subcutis and Masseter
muscles were removed. After 24-hour long
decalcification, the fragments were dehydrated in the
increasing concentration of Ethanol, decolorized in
Xylene and fixated in Paraffin. 5-7 mkm slices were
colored with Hematoxyl-Eosin and Masson’s
Trichtrome. From the immunohistochemical methods
the cell-proliferation Ki-67 was used. The statistical
analysis of the results was done with the use of
Student’s test.

The result of the first series of experiments

In the first series of experiments, after the
modeling, in the soft tissues surrounding the mandible
bone defect, was detected swelling, hyperemia and
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infiltration, noticeable after 24 hours. On the third day
acute inflammation of the tissue was clearly
manifested. Collagen fibers showed destruction of
fibrillary structure and overall architectonic changes.
The nearby blood vessels were plethoric, had a layer of
erythrocytes and showed signs of reduction of the
capillary network. On the 4th day after modeling a
defect, surrounding tissues showed signs of positive
dynamic, through morpho-functional changes.
Swelling of stratified epithelium and intercellular
space was reducing. On the 10th day all bone defects,
in every animal of this series, had oval shape. Bone
tissue containing necrotic fragments could be observed
in defect cavity. On the 15th day after the operation,
remnants of inflammatory reaction, containing
diffusively deployed white blood cells, could still be
observed. Starting stage of the renewal process, that
was observed on the edges of preserved healthy tissue,
was expressed through osteogenesis. At this stage, the
rest of the defect was filled with connective tissue. The
microvascular blood vessels surrounding the defected
area provide a good path for perivascular cells to
penetrate, which have an ability to differentiate into
osteoblastic cells.

After one month, the bone septums in the defected
area were covered with clearly manifested basophilic
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osteoblasts, that were located on the remaining bone
structures. Between newly emerged bone septums
remained a loose connective tissue, that was rich with
cellular elements and micro blood vessels. Hyperemic
blood vessels could be seen throughout the whole
defected area. Ongoing changes and processes at this
moment of experiments can be characterized as an
active regeneration phase.

60 days after forming a defect the picture has been
changing substantially. Newly formed bone was filling
the whole defected area. Space between the bone
trabecules was significantly smaller in comparison to
the 30th day of experiments, but the trabecules were
sparsely located in the center than on the periphery.
Along the re-formed bone bars were multinuclear
osteoblast located in the cavities, that was a clear
indicator of the bone formation and bone tissue
transformation.

To the day 90, the defect was almost fully filled
with newly formed bone tissue, that showed all signs
of physiological transformation, but contents of this
regenerate had different degrees of differentiation.
Elements of fibrous tissue were found between the
newly formed bone trabecules. The border between
the newly formed bone tissue of the defect and the
leftover bone was clearly manifested.
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X-ray showed that on the 60th day, the defect of
the bone tissue had uneven contours and on the
perimeter it was surrounded with perifocal
inflammation zone - cribriform, nonhomogenic
thickening of the bone tissue, but the bone defect was
smaller in size in comparison to the beginning of the
experiment and its cavity was filled with a tissue
having less density than a normal bone tissue. All
abovementioned proves poor mineralization and
immaturity of the regenerate at this point of
experiment.

Therefore, we can establish, that the reparational
regeneration of the postoperative defect of the
mandibular bone in animals of these series, includes
the stage of desmogenous osteogenesis appositional to
the margins of the cavity. After 60 days immature
bone is formed on the margin of the defect, which
partially covers the defect. Which on its part indicates
the slow rate of reparative regeneration of the
mandible bone tissue. Immuno- histo-chemical
evaluation using the cell proliferation marker (Ki-67)
showed decreased expression within these terms.

The reparative regeneration process occurs
alongside the post-traumatic, chronic inflammation,
the quality and scale of which defines the processes of

osteo-reparation and secondary osteolysis occurring
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simultaneously. This on its part indicates on the speed
and quality of regeneration in the defect zone.

Results of the second series of experiments

After placing a decellularized matrix in the defected
area, due to its osteoinductive and osteoconductive
capacity, activation of the bone reparation processes
were noticeable. Process was working through
intermembrane type of osteogenesis and occurred
throughout the whole defected area. Appostional
osteogenic processes could be observed around the
bone matrix. On the early stages adhesion of
perivascular osteogenic cells and osteoblasts was
noticeable and created an osteoide layer, that once
more proved osteoinductive capacity of bone matrix.
This capacity of osteoinductors come from grows
factor and bone morphogenic proteins.

Researches showed signs of postoperative swelling,
hyperemia and infiltration in nearby soft tissues of the
operation area, similar to the animals of the first series
of experiments.

Unlike the first series, soft tissue infiltration went
only for 3-5 days on. Signs of inflammation reduced
and totally disappeared to the 7th -9th day after
operation.
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On the 15th day after implantation, on the
periphery of the defected area was a clearly manifested
basophilia, on the central zone piles of leukocytes were
seen, that indicated an ongoing inflammation process.

On the 20-25th day after implantation, ingrowth of
osseous elements could be observed from defected area
to matrix. The trabecules of the bone matrix were
transformed into the osteogenic structures and so-
called “tissue specific’ bone regenerate was formed.
Perforational rift started to close with newly formed
lamellar bone tissue. This proves acceleration of
regenerates remodeling process.

On the 30th day after implantation destructive
processes and weakened osteoblastic reactions were
preserved and went on with low rate vascular
development. In the bone matrix area, multiple
osteoblasts were present. On the 60th day bone
trabecules connecting the defect and the bone matrix
were present. Around the matrix on the periphery
small blood vessels were located. Newly formed bone
tissue interlaced with bone septums and osteoclasts
was visualized. This indicated transformation of
neoformed tissue.

90th day after implantation: significant part of bone
matrix is replaced with bone tissue. Bone tissue plates,
containing the bone marrow, could be visualized. All
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above mentioned proves reconstruction of neoformed
tissue.

X- ray showed that on 15th-20th day bone tissue
defect had uneven contours and was surrounded by
perifocal inflammation zone. After one month, non-
homogenic thickening of bone tissue was noticeable.
The defect in the animals of the second series was
significantly smaller after one month in comparison to
the first series. On the 60th day after implantation the
defect cavity was filled with radiographically less
dense tissue than a bone. On the 90th day the structure
of the implant was radiographically indistinguishable
from the normal bone structure.

Cells proliferation marker (Ki-67) in the same time
period showed us higher expression in comparison to
the first series.

From all said above we can conclude that bone
matrix helps a fast regeneration of the artificial defect
created on the lower jaw of the animals in an
experimental environment. Stimulating effect of the
decellularized bone matrix depends on three
mechanism:

1) Activation of vascular reaction, which ensures
migration and differentiation of preostegonic cells into
the traumatic area;
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2) Realization of potential of osteoprogenic cells in
the traumatic area; ensures local realization of
potential of osteoprogenitor cells

3) Fixation of its own growth factors onto the

collagen fibers.

The results of the third series of experiments

As the results of the carried out experiments
showed, the body has response reaction on trauma and
foreign body during titanium implantation, which is
depicted in aseptic inflammation. Already 3 hours the
start of the inflammation, the leukocytes start to
migrate to the connective tissue through the walls of
capillaries. The moved towards the implant,
surrounded it from each side and after 6-12 hours of
inflammation created clearly manifested leukocyte
barrier. By 24 hours, the process of migration of
neutrophilic leukocytes from blood vessels had
stopped, the size of created leukocyte barrier was
reducing, because the cells, which created it, were
decomposing. In the inflammation area substances,
such as lactic acid were accumulated, which caused
development of acidosis; After 48 hours, on account of
the monocytes migrated from blood-vessels, the
production of macrophages was stimulated and the

neutrophilic leukocytes were replaced. The aforesaid
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processes are characteristic for acute inflammation.
During this period the adhesion of cells was observed
on the surface of the implant. By Day 4-5, the
macrophages divided the implant from the
surrounding tissue. We think, that this was pre-
requisite for creating the granulation tissue. After one
month the fibroblasts were accumulated around the
implant and the process of creating the capsule of
connective tissue around the implant was starting. It
was rich with the capillary network and isolated the
implant from surrounding tissues. Therefore, we can
assume, that within the first 24 hours of the modelling
the defect, that necrotic areas of the bone tissue were
observed in the cavity.

After 1 month of modelling, that regeneration
process around the defect was started, through which
trabecular bone was developed, which was so weak,
that it didn’t have the possibility to have any
functional burden. The next stage — adhesion — i.e.
creation of laminar bone, which filled the space
between the implant and the bone (osteointegration).

This already is fully developed, firm bone, which
was the ability to endure the burden of mastication
process. Approximately 18 weeks is needed for its’
formation. In the same period immune-histo-chemical
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research showed intense expression of the cell
proliferation marker (Ki-67).

As the implemented researched showed us, if we
don’t comply with the envisaged terms, the necrotic
areas of the tissue around the implant will be
developed and therefore the implant will start to
move, which means the incomplete development of
osteointegration. The instant insertion of the dental
implant in the anat tooth socket after the extraction of
the tooth, causes inflammation, which is depicted in
activation of the non- clear reparation processes in the
bone tissue and continues from 3 to 6 months.
Osteogenesis is developed more intensively after 8

months from implantation.

The results of the fourth series of experiments

In the fourth series of the experiments, after 24
hours from the modelling, in the soft tissue
surrounding the mandible bone defect, swelling,
hyperemia and infiltration was noticeable. On the
third day acute inflammation of the tissue was clearly
manifested. This reaction was developed as a response
to the damage of the tissue as a result of the surgery
and also, implantation of the decellularized bone
mineral. In the collagen fibers the changes of the fibril
structure and overall architectonic changes occurred.
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On the 4th day after modelling a defect, surrounding
tissues showed signs of positive dynamic, through
morpho-functional changes. Swelling of stratified
epithelium and intercellular space was reducing. On
the 6-7th day after implantation, the level of
infiltration of the inflammation in the connective
tissue of the gum was reduced and it was slowly
turning into microphage- fibroblastic phase. In the
papillary stratum new, fusiform blood-vessels
containing endotheliocytes were produced. During the
later period the multi-layered flat liver epithelium
architectonic and structure was completely restored,
no inflammatory infiltration was observed in the
connective tissue. The main composition of the cells
were fibroblasts.

On the 5-7th day, the examination of the bone
defect and the titan-bone conglomaret inserted in it
showed, that the capsule was formed, which was on
the stage of forming the granulation tissue. Around the
conglomerate the proliferation of fibroblasts was
actively continued. The starting macrophage reaction
was not decreasing, but increasing, because the
macrophages and gigantic cells tried to phagocyte and
resorb the decellularized bone matrix (which has the
transmitting function of the bone tissue during the

aimed regeneration in the defect area).
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Despite the fact, that the bio-materials were
considered as biocompliant, the form in which we
used it (“titan-bone matrix) affected the reaction of the
tissues. It was established, that the local reaction to the
biomaterials is depended on the overall characteristics
of the materials, such as its’ form, index of the implant
to the surface area of the biomaterial. On the 15th day
from he start of the experiment, after the examination
of the low jaw fragment implanted with bone matrix
and titanium implant, it was established, that the
implant was covered with connective tissue. It is clear,
that 2 weeks after the operation, the high level of
fenestration of the bone matrix and coarser surface,
also the existence of the titanium implant, enabled the
active migration of fibroblasts and formation of the
connective tissue. Besides this, the fenestration of the
bone matrix created good conditions for effective
vascularisation. The characteristic of these terms was
that the surface of the titanium implant was divided
within the bone matrix and didn’t create a unified
conglomerate with it. It is noteworthy, that the
titanium implant didn’t cause inflammatory reaction in
the tissue surrounding it. After 30 days of
implantation, the titanium implant and the bone
matrix created a united system. On the 60th day, the

examination of macro-specimen showed, that the
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titanium implant was tightly welded to the bone
matrix. The spaces between the granules was filled
with semi-transparent bone substances. After the
probing its’ solid structure was observed. On 60th day
the titan-bone conglomerate was tightly attached to
the walls of the defect and there was no visual border
observed between the two.

On the 2-3rd day the perivascular osteogenic cells
and osteoblasts were observed on the surface of the
bone matrix, which created the osteoid layer, which
indicated the osteoinductive nature of the bone matrix.
On 8-10th day the areas around the bone matrix were
visualised, where the processes of formation of active
apposition bone and neo- angiogenesis processes were
observed. On 18-20th day, on the place of
implantation the strong proliferation of the connective
tissue was observed, which was depicted in active in-
growth of young fibroblasts into the structure of the
bone matrix. Defective zone was fully filled with
young connective tissue of the recipient, in which
reticulofibrosal bone tissue areas could be seen.

On the 28th-30th day small amount of active
fibroblasts could be observed in the new connective
tissue that filled up defective area. This indicated that
formation of new (young) bone tissue started.

56



This new cells formed themselves along existent
bone tissue of the recipient around defective area and
represented slightly round cell with light cytoplasm
and dark nucleus. On the 40th day alongside
connective tissue proliferation vascular net started
forming itself. On the periphery of the bone matrix
row of active osteoblasts have originated, this was
connected to the formation of new immature
reticulofibrosal bone tissue. Within regeneration area
active macrophages and big amount of osteoclasts were
found, that were intensely resorbing thin septums of
immature reticulofibrosal bone tissue.

In some areas bone matrix was substituted by
connective tissue that was surrounded by lamellar
bone tissue. osteoblast and osteoclast rows, that
through creation of osteons were reforming and
organising bone tissue, were found in the new formed
bone crevasses.

On the 80th day bone matrix was represented by
mature lamellar bone tissue. Which had osteoic
structure with spongiform tissue and cortical plate.

After the detachment of periosteum connective
tissue fibers, small and medium blood vessels were
clearly visualized. Which were grown into the pores of
bone matrix not only form periosteum, but as well
from the edges of the defect. In the same period
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immune- histo-chemical research showed intense

expression of the cell proliferation marker (Ki-67).

Conclusions

1. The natural mineral bone matrix developed by
us, represents the non- organic, macro and micro bone
structure analogue to the human trabecular bone
tissue.

2. The large scale of the pores and the natural
mineral composition stimulates the development of
new bone tissue and its’ fusion with the implant;

3. The mineral has osteoconductive structure and
it is possible to produce it as granules, powder or
blocks.

4. Due to the natural origin of the natural bone
matrix, the latter can be considered as chemically and
structurally compliant with the human mineral bone;

5. The effectiveness of decellularized, lyophilic
natural bone matrix with the view to increase the
volume of the bone tissue, is studied through observing
the animals and with wuse of radiological,
morphological, histochemical research methodology.

6. The natural bone matrix created by us can be
used as an alternative to autogenetic bone during
covering various bone defects.
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Practical Recommendations

The bone mineral (BIO-OSS) and biotolerant bone
matrix can be used for covering the bone defects and
bone augmentation in following cases:
Augmentation/Reconstruction of basal ridge; suturing
the tooth socket after the extraction of the tooth. It
can also be used in implantology, while preparing the
area for insertion of an implant, suturing the bone
cavities and during sinus lifting; in parodontics;
suturing the bone defects; in oral surgery; for
reconstruction of bone defects and in orthopaedics, for
restoring the large-size bone defect.
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