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OpuzuHanbHaAs cmamoA

JKOHOMHUYECKHE NOTEPH NPHU NMPEKAEBPEMEHHOM CMEPTHOCTH B pe3y/IbTaTe
HECYaCTHBIX CJIyYaeB, OTPaBJIEHUI M TpaBMaTU3Ma

Cepuk6aes H.C.!, UckakoB E.C. 2, Mycuna I'A. 3
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Pesome

Leavio uccaedosanus: npogecmu paciem u cpagHeHue MaxKux cmamucmuyeckux nokasameset, kKak nomepsiHHbie 200bl NOMEHYUANLHOU HCU3HU,
nomepsiHHble 200b1 NPOJYKMUBHOL NOMEHYUANLHOU JHCUSHU,  MAKKce IKOHOMUHECKUe Nomepu No 0CHOBHbIM NpUHUHAM cMepmHocmu 8 Pecny6auku Kazaxcmar.

Memodul. Pacuem cmamucmuyeckux nokazameseti npogoducst Ha 0CHO8aHUU oghuyuarbHbIX daHHbIX Blopo HayuonaeHoll cmamucmuku Azenmcemea
no cmpamezuveckomy naauupogauuio u pegopmam Pecnybauku Kasaxcmaw. Ilpu pacueme 3KOHOMUHECKUX NOMepb 6bla UCNOAb308AH Memod OYeHKU
uenoseveckozo kanumaia. [lposedex aHau3 yyscmeumeabHOCMu K03gduyuenma OucKOHMUPOBAHUSL.

Pe3yabmamel. B pesyasbmame uccnedo8anust yoanocb onpedeaums, 4mo Haubosbuiee KOAUeCm8o NOMmepsiHHbIX J1em NOMeHYuaabHOU JHCU3HU 8
Kasaxcmawne npuxodumcsi Ha HecvacmHule CAy4au, ompasaeHus u mpagmsl. Bmecme ¢ mem, mpasmol 3aHumarom nepgoe mecmo cpedu NPU4UH cMepmMHOCMU
no Ko/auvecmey nomepsiHHuIX Jem npodyKmueHOU JCU3HU, YMO 8 C8010 o4epedb 8blLAUBAEMCSI K HAUGOAbWUM IKOHOMUYECKUM NOMEPSM, BbIPANCEHHbIM 8
Hedonoay4eHuu IKOHOMUKOU 0k010 12,6 mapd doanapos 3a nepuod 2011-2020 2006

Bb1800b1. Pesynbmambl ucciedoganusi ceudemenbcmsayem 0 HQUGOAbWUX nomepsix cpedu Mo100020 pabomocnoco6Ho20 HaceneHusl 8 pesyabmame
HecuacmHelX c/ayvaes, ompasaeHull u mpasmamusma. Ilpu smom 60 MHO20M mpasmamusm seasiemcsi npedomepamumoli Npu4uHol cMmepmHocmu
nocpedcmeom 6HeOpeHUs: CUCMEMHbIX NPO2PAMM, PACNPOCMPAHSIIOWUXCS HA 8Ce OMPACAU, Chepbl U 2pynnbl HACENCHUS.
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BBeaeHue

B Hacrosee BpeMs MuHHCTEPCTBOM
3apaBooxpaHeHus1 Pecny6amku Kasaxctan peasnusyercs
Hal[MOHAJbHBIH TNpoeKT «KayecTBeHHOe M [OCTYNHOe
3paBOOXpaHeHHe JJIs1 KaKJOro IpaKJaHWHA «3/10poBast
HaLUs», YTBEPK/I€HHBIN [locTranoBneHuEM
[lpaButenvctBa  Pecny6sukn  Kasaxcran ot 12
nekabps 2021 roga Ne725. B pesynbraTe HCNOJTHEHUS
OCHOBHBIX HaNpaBJeHWH MpoeKTa OygeT JOCTUTHYT
PSS TOJIOKUTENbHBIX COLMANBHBIX 3(}EKTOB, OJHUM
M3  KOTODPBIX SABJAETCS  yBeJHWYEeHHe  OXKHJaeMOH
NPOAOJKUTENBbHOCTH KU3HU IpaxjaH ¢ 71,37 aet B 2020
roay o 75 ner B 2025 roxy [1]. [lpy 3TOM OCHOBHBIE
pe3epBbl  TNOBBILIEHUSI  MPOJOJIKHUTENbHOCTH  JKU3HU
HaxXOJsATC B CHW)KEHUHU NpPeXJeBpeMeHHON CMepTHOCTH
My>X49UH [2]. Bo3HMKaeT 3aKOHOMepHBIM BoOmpoc -
KaKOM MOKa3aTesb HCIOJb30BAaTh MNpPH HCCIeL0BaAHUHN
NpeX/JeBpeMeHHOH CMepTHOCTH W 4YTO  SIBJSETCH
OCHOBHBIMHM NPHYMHAMH CMEPTH CpeAd MOJIOZOH 4YacTH
HaceJsleHUA?

B aHanmu3ze mpexAeBpeMeHHOW  CMepTHOCTH
IIMPOKO MCNOJB3YeTCsl IOKa3aTesJu INOTepsHHbIE TO/bl
noteHnuaabHol cxkusHu (IITTIXK) u morepsiHHBIE TroAbI
NOTeHIMaJbHOW npoAykTHBHOM »ku3Hu (IITTIIDK) [3].
3TH ToOKasaTeJM 4YacTO HCIHOJb3YIOTCA [/l ONHCAHUSA
JMHAMHUKH CMEPTHOCTH Cpefi MOJIOJOTO HacesJeHHs, TaKk
KaK OHU CIIOCOGHBI Nepe/jaTh 6oJiee MOJPOGHYI0 KapTHHY
Npex/JeBpeMeHHONH CMepPTHOCTM H  3KOHOMHMYECKOTo
yiiep6a aJs1 o61ectsa [4, 5]. Kpome Toro BbllieHa3BaHHbIE
NoKasaTesu CIOCOGHBI JlaThb KOJINYECTBEHHYIO
OIlEHKY TIOTePSHHBIM TOAAaM JKM3HH B pe3y/bTaTe
npex/jeBpeMeHHOH cMepTHocTH [6]. B wacTHocTy,
nokasatenb [II'TI2K mosBosiseT omnpefe/snTb OCHOBHBIE
NPUYMHBI CMEPTHOCTH MOJIOZIOI'0 HACeJeHUs U MPOBECTH
CpaBHEHHE MeXJy HUMH [7].

MK
061eCTBOM,

OlleHHWBaeT  IIOTepH, IOHECeHHbIe
n3MepsieMble c TOYKU 3peHus

MaTepuasibl U METOAbI

Jl1g OUEHKM 3KOHOMHYECKOTro yuep6a oOT
npexJeBpeMeHHON CMEpPTHOCTH, no OCHOBHBIM
KJaccaM INPUYMH  CMEpPTH, HCIOJIb30BAJICA  METOJ
OLlEHKM 4YeJsioBeyeckoro kanurtana. /Jua Kasaxcrana
TPAaJULMOHHO IEePBBbIMU LIECTbI0 KJIACCAMHU OCHOBHBIX
NPUYUH CMEPTHOCTH SABJIAITCA 60JIE3HH  CUCTEMBI
KpOBOOOGpallleHHsl, HOBOOOPa30BaHUs, HECYACTHBIE CIIy4aH,
OTpaBJIeHUs] W TpaBMbl, 60JIe3HM OpPraHOB JbIXaHU,
00JIe3HH OpraHOB MNHIIEeBapeHUs, HWHQPEKLHOHHble U
napasuTapHble 6ojie3HH [12]. B KadecTBe HOpPOTOBOro
BO3pacTa, [0 JOCTHXXEHHUS KOTOPOro CMepTb CYUTAETCH
NpeX/JeBpeMeHHOH, Obll BbIOpaH paBHBIA 65 JeT.
JlaHHbIN nopor ucno/b3yeTcs B MeToAuke pacyeta [1I'DK,
npeJJIoXKeHHOH L[eHTpOM 1o KOHTpPOJII0 U MpodUIAKTHKE
3abosieBanuii CIIA [13]. CornacHo TpygnoBomy Kopmekcy
Pecny6sinku Kasaxcran v 3akoHy Pecny6snku KasaxcraH
«0 TeHCHOHHOM ofecliedeHUH TrpaxzaH Pecny6iuku

OrmK, =

MPOU3BO/JCTBEHHBIX  BO3MOXXHOCTEH  WHAWBHAA MO
OTHOIIEHHI0O K HacCeJeHHUI0 TPYAOCIOCOGHOTO BO3pacTa
[8]. MTTINK HCII0JIb3yeTCs B OlLleHKe pa3Mepa
3KOHOMHUYECKOro yuiep6a, WM YOyLIeHHOW BBITOJBbI,
MOHECEeHHbIH  OOIEeCTBOM  BCJIEACTBHE  CMEPTHOCTU
HaceJIeHUs, HAXOASAIIEerocs B TPYLOCIOCOGHOM BO3pacTe
[9].

Pacyer mnokaszartenent  III'TDK, IITIDK u
3KOHOMHUYECKOr0  yuiepba  OT  IpeXJeBpeMeHHOU
CMEpPTHOCTHU TPYAOCIOCOGHOI0 HAaCeJeHH s, MOXKET TOMOYb
YIOJTHOMOYEHHOMY OpraHy OMNpeJleJINTh MPHOPUTETHI
00I[eCTBEHHOTO 3/[pAaBOOXPAHEHUS U BbIJIEJIUTh PECYPCHI
Ha COOTBETCTBYWIIHe NMPOodUTAKTUIECKHE MEPONIPUSTHS,
yaessis ocoboe BHUMaHHUe Gojiee MOJIOZAOMY HacesJeHHUI0
YU CMepTsAM, KOTOpble MOXHO ObLIO 6bI MPEJOTBPATUTh.
KpoMme Toro, OHU JJal0T BO3MOXKHOCTb HAalIPaBUTh CKY/HbIE
pecypchl, UMewIHecs B pPaCHOpsKEHUH, B 06JIACTH
MOBBINIEHHOTO pPHUCKAa WM BbIIEJUTh CpPeACTBA Ha
Hcce/JoBaHre MPUYKH MpeXJeBpeEMEeHHOU CMepTH.

B Kazaxcrane OBLITH NpoBe/ieHbl
COOTBETCTBYIOI|MEe  HCC/Ie[0BaHUS, HO OHU ObLIU
cocpepoTtoyeHbl Ha DALY, snb6o He yYUTBIBaJIU
3KOHOMHUYECKUHI yiep6 OT  HOpexAeBpeMeHHOU

CMEepTHOCTH TpyAocnocobHoro Hacesenus [10, 11].

TakuM o6pasoM, LeJibI0 JAaHHOTO MCC/IeA0BaHUA
6b1a ouenka [I'TDK, II'TIIK u skoHOMUuYeckuil yiiep6
OT TMNpeX/JeBpeMeHHOM CMepTHOCTH TPYJAOCIOCOGHOI0
HaceJIeHUs, BbI3BAaHHbIM I1eCTbI0 OCHOBHBIMM KJ/JaccaMHU
NpU4uH cMepTu B KasaxcTaHe 3a MATHUJIETHUHN NePUOJ, C
2011 mo 2020 roga,

Kazaxcran» K JiMllaM TPYAOCIOCOGHOrO  BO3pacTa
OTHOCATCA TIpaXKAaHe, AOCTUrIMe 16 JIeT U MYy>KYUHBI
B Bo3pacTe 63 JieT, xeHIUHbI - 58 seT ( B 2019, 2020
rogax - 59 set) [14, 15]. B kauecTBe Mepbl CTOUMOCTHOI'O
BbIPDOKEHUS COLMA/IbHBIX IOTEPb ObLI HCIOJb30BaHA
cpefjHeMecsyHasi HOMMHa/IbHasg  3apaboTHasd  IiaTa
oznHoro pa6orHuka 3a 2011-2020 roga, mpejcTraByieHHast
Ha caiTe Blopo HalMOHAJbHOM CTAaTHCTUKU AreHTCTBA
[0 CTpaTeryyecKoMy IJIAHHPOBaHUIO U  pedopmam
Pecniy6sinku Kasaxcran [16]. [laHHble 10 CMEPTHOCTH U
KOJIMYeCTBE YMepIIUX B pa3pe3e KJIacCOB MIPUYMUH CMEPTU
M BO3pACTOB MOJIyYyeHbl U3 OQUIHMAJBHBIX HCTOUYHHUKOB
Blopo HalMOHAJbHOU CTAaTUCTUKH [17].

Pacuyer II'TDK, [IT'TIIK 1 akoHOMMYecKoro yiiep6a
OT NpeXxJeBpeMeHHOH CMepPTHOCTH TPYAOCIOCOGHOTO
HaceJIeHU NPOU3BOJUJICS MO CAeAYILIUM GopMyIaM:

1
Z d; X a;,
i=1

2de [II'TDKz - nomepsiHHble 2001 NOMEHYUANbHOU JHCU3HU 8 200Y 2;
i=1,2, 3, .., | - no2zodogble 8o3pacmuble 2pynnwl;
di - 4ucso cayuaee cmepmu 8 i-oti 6o3pacmHoll epynne;
ai - Kou4ecmeo HedoXHcUmulix Jiem
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TICTIIK,

I

=Zdj>(aj,

=1

2de IIT'TIIIK2 - nomepsiHHble 200bl NPOJYKMUBHOU NOMEHYUAAbHOU HCU3HU 8 200Y 2;
Jj=1,2, 3, ..., ] - no2zodosble 803pacmHuie 2pynnsl mpydocnocobHoz20 8o3pacma;
dj - 1ucso cayvaes cmepmu 8 j -oti 603pacmHoll epynne;
aj - Ko/u4ecmeo HedoHcUmulx em

7
mn, = E OIS, X C,,

i=1

2de [l2 - cmoumocmb nomepsiHHbIX 1em NPoJYKMUBHOU NOMEHYUAAbHOU HCU3HU 8 200y 2;
j=1, 2, 3, ..., ] - no2odosule 8o3pacmHule 2pynnsl mpydocnoco6Ho20 803pacma;
III'TDKj - nomepsiHHble 200b1 npodyKmu8HOl NOMEeHYuaAbHoU JHCU3HU 8 803pACMHOLL 2pynne j;
Cz - cmoumocmb 00HO20 200a HCU3HU 8 200Y 2, 8BbIPANHCEHHAS] 8 CPedHeMeCIYHOU HOMUHAILHOU 3apabomHoli niame 00HO20
pabomHuka

JKOHOMHUYECKHe I0TepU OT INpexJeBpeMeHHOH
CMEPTHOCTHU TPYA0CIHOCOOHOr0 HacesJeHUs B NMOTOZ0BBIX
BO3PACTHBIX TPYINAxX GbIIM CKOPPEKTHPOBAHbI HA CTABKY
JHUCKOHTUPOBaHUA 5%, C Llesbl0 MOJIy4eHUs] HbIHelIHel
CTOMMOCTH OyAymux 3aTpaT. PekoMeHjayeMas cTaBKa
JMCKOHTUPOBaHUS B 5% Oblia BblGpaHa aHaJOTMYHO
CTaBKe JJUCKOHTUPOBAHUS, UCIOIb3YeMON B POCCUHCKUX
3KOHOMHUYECKUX HccaenoBaHusasx [18]. Bmecte ¢ TemM,

Pe3yjibTaThl

Bcero 3a JecsATU/IETHUIH MEpHUOJ, 1O OCHOBHBIM
KJlaccaM NPHUYMH CMePTH, GbLIO 3aperucTpupoBaHo 938
125 ymepmux (2011-2020 roza). BosieaHu cucreMbl
KpOBOOGpAIl[eHHs CTaIM BeAyLiei IPUYMHOM CMEPTHOCTH,
Ha Hux npuxoautcs 38% oT ob1ero ynciaa cMepreil. Jlanee
cienyeT HoBooGpaszoBaHus (17%), 0GoJie3HM OpraHoB
JAbixaHuss (16%), HecyacTHble CJy4yad, OTpPaBJIEeHHS U

COIJIAaCHO MEX/JYHAapoAHOMY OMNBITY pa3Mep CTaBKH
JMUCKOHTHUPOBAaHUs B AaHAIOTMYHBIX HCCJIEJ0BAHUIX
BapbUpyeTcs B Kopuaope Mmexay 3-5% [19].

C 1eJIbI0 npejoTBpaleHUs HEBEpPHOU
HWHTepIpeTanuu pesyJIbTaToB 9KOHOMHYECKOH
OLIEHKH ObLJI NpPOBeJEeH aHaJIU3 4yBCTBUTEJBHOCTH I10
K03pULMEHTY AUCKOHTHPOBaHUA [20].

TpaBMbl (15%), 6os1e3HK opraHoB nuieBapeHus (12%) u
nocJie/lHee MECTO IPUXOAUTCS HAa UHPeKuuu (2%).

Ha Ta6sune 1 BuaHo, uto 49% (482 008) Bcex
cMepTeld NPUXOAUTCS Ha MOJIOAYIO, pPaboTOCIHOCOGHYIO
YacThb HaceJIeHHs] B BO3pacCTHBbIX rpynmax ot 15 mo 64
seT. HanGosibilee KOJMYECTBO CMepTeHd NMPUXOLUTCA Ha
Bo3pacTHyto rpymmy 60-64 net (11,7%).

Tabauya 1 - Koauvecmeo ymepuux 8 paspese 0CHOGHbIX NPUYUH CMEePMHOCMU U 803pACMHbIX 2pynn 3a nepuod 2011-2020 200vt

Bospacr BCK Hosoo6pasosanms Tpasma BOJ BOIT Nudermymm " Beero o
. o

0—4 1337 883 4938 3712 545 2167 13 582 1,4%

5-9 166 566 1962 263 72 144 3173 0,3%
10-14 196 406 2084 113 63 88 2950 0,3%
15-19 404 529 5252 225 156 136 6 702 0,7%
20-24 861 841 10 061 429 427 392 13 011 1,4%
25-29 2124 1358 12 750 868 1383 890 19373 2,1%
30-34 4 489 2030 14 607 1575 3191 1597 27 489 2,9%
35-39 7642 3463 14 796 2 355 5269 1968 35493 3,8%
40-44 11738 5437 14 457 3 257 7293 1717 43 899 4,7%
45-49 17 961 9138 13 410 4448 8743 1565 55 265 5,9%
50-54 27 620 15 361 12 897 6 781 11 436 1482 75577 8,1%
55-59 36413 22 246 11179 10 692 13 611 1381 95 522 10,2%
60-64 43 309 26 849 8124 15 392 14 756 1247 109 677 11,7%
65-69 40 781 23 420 4 652 17 826 12 957 878 100 514 10,7%
70-74 48 521 20 814 3354 22 100 11 861 734 107 384 11,4%
7579 45 407 16 720 2910 25 027 10 971 532 101 567 10,8%
80-84 35 358 8120 1781 19 770 7159 317 72 505 7, 7%

>85 29 631 3486 1165 15 543 4 465 152 54 442 5,8%

GE) abe 353 958 161 667 140 379 150 376 114 358 17 387 938 125
8 % 37,7% 17,2% 15,0% 16,0% 12,2% 1,9% 100%

TpaBMbl GbLIM [VIABHOW NMPUYUHON CMEPTU Ccpefu
Bo3pacTHBIX 'pynn oT 0 10 44 sieT, fasiee 6071€3HU CUCTEMBI

KpOBOOOpAllleHHs CTaJld 3aHUMaTh NEepPBOe MECTO Cpeau
npuyrH. Hau6ospuiui paspeiB MoKasaTesledl CMEpHOCTH
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MEXAy My>KYHHAMH U )KEHIMHAMH B pa3pe3e BO3PaCTHBIX
rpyIn HaGJIIOJAaeTcs B pe3y/ibTaTe HEeCUYAaCTHBIX CIy4aes,

Bosesnu cucrembr KpOBOOGpaH_[eHI/Iﬂ

OTpaBJIeHUH U TpaBM (pUCyHOK 1).

Hecuacrabie cJiydyau, oTpaBJIeHUsI U

TPaBMBbL

Bostesan OpPTraHoOB JbIXaHWA

&
kK

ERENOWRRONAOIND

I-lllllll““
cn2nShREREELa2aINS e

AonnONGLELONSOIUR
ROoRORCREECRZRIR

Nuderimonnpie u napasurapHble
saboneBaHUS

M sxen. Mvysk.

PucyHok 1 - Koauuecmeo ymepuiux 8 paspese 803pacmHblX 2pynn cpeou Myj#cHUH U dceHwuH 3a nepuod 2011-2020 200b!

Cpenu Bcex 3aperucrpupoBaHHbIXx 938 125
yMepLIUX 3a AecATWaeTHUH nepuog 501 713 ymepso B
BO3pacTe [0 MOPOBOTO 3HauyeHUs1 65 sieT. OHU U ObLIU
B3AThI 151 pacyeta [ITTIK. B utore nosyuusnocs 8 824 665
NOTePSIHHBIX JIeT noTeHUHanbHOU x)u3HU ([II'TK), yTo B
cpesHeM 6bLI0 paBHO 17,6 TofaM Ha ofHOTO ymMepiuero (2
632 213 IITTIXK cpenu xeHuH U 6 192 452 MII'IXK cpegu
MmyxuuH). Bepegnem MK o BceM npuyuHaM GoJiblie y

Tabauya 2 - Koauvecmeo III'DK e paspese npuyuH cmepmu u

myx4uH (13,1 [IT'TIK Ha ofHOTO yMeplIero), 4ueM y XKeHI[UH
(11,9 NI Ha oxgHoro ymepiuero). Ha HecyacTHble
c/lyyau, OTpaBJIEHUS U TPaBMbl NpUxoguTcs 39% oT Bcex
MK, panee caepyer BCK (23%), HoBOoOOGpa3oBaHUs
(13%), 6ose3Hu opraHoB nuieBapenusi (11%), 6osesHu
opraHoB AbixaHusl (9%), MHOEKUMM M NapasuTapHble
3abosieBaHus (5%) (Tabuna 2, pUCyHOK 2).

nosa 3a nepuod 2011-2020 2001

Ha 0JHOTO Ha 0IHOTO
ITpuumza cmepT JKEH yMepIIero MYIE yMepIIero Bceero
(roapr) (rozper)
oT 60JIe3He OPraHoB JIBIXAHUS 276 442 4,5 537 195 6,1 813 637
oT GoJIe3He OPraHoOB IHUIIEBAPEHUS 327 129 6,8 677 055 10,2 1004 184
oT 6osIe3HEeN CUCTEMBL 558 843 3,6 1429 258 7,2 1988 101
KPOBOOOpAIIeHUs
0T HH(PEKITHOHHBIX U Iapa3uTaPHBIX 146 316 24,6 270 627 23,6 416 943
Gosresneit
OT HECYACTHBIX CJIyIaeB, OTPABICHUN 755 339 24,4 2705178 24,7 3460 517
¥ TPaBM
0T HOBOOOPA30BaHMIA 568 144 7,6 573 139 6,6 1141283
Bcero 2632 213 11,9 6192 452 13,1 8 824 665

[II'TI’)K Ha opHOro yMmepuiero y >eHIIUH O6bLIO
6oJIblile, YeM Y MY>XYUH IIPU HOBOOOpa30BaHUAX (KeH. —
7,6, MyX. - 6.6) 1 nHeKkuuax (keH. - 24,6, Mmyx. — 23,6).

Hau6onbmee II'TIK Ha oxHOro ymepiuero Hab6/rofaeTcs
cpeiy yYMepUIMX [0 IpPUYMHEe HeCYaCTHBIX CJIy4aeB,
OTpaBJIEHUH, TPaBM, a TakXe HHPeKuui (Tabanna 2).
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PucyHok 2 - Pacnpedesaenue III'TIK no ocHo8HbIM npu4uHam cmepmHocmu 3a nepuod 2011-2020 200bt

O6muit TpeHs usMmeHenus I[II'TK 1no rojgam
B 1IeJIOM COOTBETCTBYET TpPEHAY He3HAYUTEeJTbHOTO
CHW)XeHUs1 061elt cmepTHOCTH B KazaxcraHe. B mepuog ¢
2011 ropa mo 2018 rox Hab6swopaerca cuuxkenue [ITTDK,
OolHAaKO TnocJe Hab6uswogaeTca pocT. CaMblil HU3KUH
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nokaszaTesb [II'TIXK 6611 B 2018 rofy, caMblii BbICOKUH B
2011 ropy. PaspbiB Mex/y »KeHIIMHAMU U MY>XYHHaMU B
TEYEeHUHU JIeCATUJIETHErO NepUoJa COKpATUJIC (PUCYHOK
3).
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PucyHok 3 - I'pagpuk usmenenus [II'TDK 3a nepuod 2011-2020 20061 y Myd)HCHUH U HCEHUWUH 8 CDAGHEHUU C 06Well CMepHOCmblo
6 Kasaxcmane

[Ipy  paccMOTpeHMHM  TpeHJOB  W3MEHEHHUd
[ITTI2K 3a nmepuox 2011-2020 rogos 0 MpUYUHAM
CMEPHOCTH Y MYXXYHH U >KEHLIMH obOpauiaeT BHUMaHHE
paspbiB nokaszaresieit [ITTDK. Y myxuuH noxasaTenn
[II'TI2K ropasgo Bellle, 4eM y »KeHWUH. [lpu atom y
My>X4UH Ha nepBoM Mecte ctouT [II'TIXK B pesysnbrate
NpeXx/JeBpeMeHHOM CMepTH OT TPaBM, y KEeHIIUH K KOHILY
paccMaTpuBaeMoro Iepuoja IepBoe MeCTO 3aHHMaeT
[II'M2K  or Gose3Hed cuCTeMBl KpOBOOOpALlEHHs.
[lokazatens III'TIX)K B  pesysbraTe cMepTH  OT
HOBOO6Pa30BaHUU HAXOAUTCS HA OJJHOM YPOBHE Y MY>XYHH
W >KeHIMH. TpeHJ Ha CHMXeHUue [IOKa3bIBAlOT BCe
NPUYUHBI KpOMe 60JIe3HM OPTaHOB JbIXaHHUs (PUCYHOK 4).

B pa6Gorocmoco6HoM Bo3spacte (16-63 seT y
MYX4MH, 16-59 y >XeHIIWH) 3a JeCATWIETHUH Nepuoj
yMmepsio 425 932 yesoBek. MyXYMH COCTaBHJIO
6osbIMHCTBO 322 813 (76% oT 06111ero yucaa yMepuux
B pa6oTocnoco6HOM Bo3pacTe). Haubosibliee KoJIM4eCTBO
cMepTed B NPOAYKTHBHOM BO3pacTe ObLIO NMPO MPUYHHE
BCK, fasee HecyacTHble C/y4ad, OTpPaBJIeHUS U TPaBMBbl,
HOBOOGpa30BaHHUsl, 00JIe3HH OPraHOB TNHILEeBapeHus,
60JIe3HU OpraHoOB [JbIXaHHUA. Ha ocHoBanuu JAaHHBIX O
yMepIIUX B pabGOTOCIOCOGHOM BO3pacTe GbI pacCYUTaH
nokasatess [IT'TITIK.

B utore nosyuusiock 6 484 100 noTepsAHHBIX JieT
MOTeHIMa/JbHON mNpoAyKTUBHOU ku3Hu ([IT'TIIIK), yTto

B Cpe/iHeM 6blI0 paBHO 15,2 rosaM Ha OHOTO yMepLIero
(1 375 645 NTTIDK cpeay »xenmuH u 5 108 455 TTTINK
cpeau MyxuuH). B cpepgnem 'K mo Bcem mpuunHam
6osbuie y myxunH (15,8 MK Ha ogHOTO y™mepiuero),
yeM y xeH1uH (13,3 [ITTIIK Ha omHOro ymepurero).

HecMoTpsi Ha 6o0JblIOe KOJHUYECTBO YMEPLIUX
B MNpOAYKTUBHOM Bo3pacTe no npuuyumHe BCK, IIT'TIK
60JIbllle TI0 MPUYMHE HECYACTHBIX CJyYyaeB, OTPABJeHUNA U
TpaBM (Tabsuna 3). ITO CBUAETENbCTBYET, UYTO OT TPABM
YMHUPAIOT B 60J1ee paHHEM Bo3pacTe 1o cpaBHeHHU ¢ BCK.
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PucyHok 4 - I'paguk usmenenus I[II'TIDK ecaedcmeuu ocHo8HbIX npu4uH cmepmHocmu 3a nepuod 2011-2020 200bl y MyscvuH
U HCeHWUH

Tpengpr IITTIIIK uMmeroT cxoxyio kapTuHy ¢ TpeHg [ITTIIK y >keHmUH 6B MO HOBOOGPA30BaHUAM
Tpergamu [II'TDK. PazHuna 3akio4yaeTcs B TOM, YTO nof  (pUCYHOK 5).

KOHel, pacCMaTpuBaeMoro Inepuoja caMbId BBICOKUU

Ta6auya 3 - Koauvecmeo II'TIIDK 6 paspesze npuuun cmepmu u noaa 3a nepuod 2011-2020 200bt

HA OJ[HOTO HA OJ[HOTO
IIpuanna cMepT SKEeH yMepIIero MYK yMepIIero Bceero
(rozms1) (rozsr)
oT 0oJIe3Hel OPraHOB JBIXAHUS 98 305 11,9 361 549 11,7 459 854
ot GoJIe3Hel OpraHoB 194 219 12,3 608 737 14,4 802 956
ImuInieBapeHusa
oT 60JIe3HEel CUCTEeMBbI 295 499 10,6 1258 880 12,2 1554 379
KPOBOOOpAIIEeHUS
0T MHQEKITMOHHBIX U 61 147 19,3 176 226 20,6 237 373
HapasuTapHBIX 00JIe3Hel
OT HECYACTHBIX CIIy4YaesB, 413 563 21,0 2242 611 24,0 2656 174
OTpaBJIEeHUH U TpaBM
0T HOBOOOPa30BaHMIMA 312 912 11,1 460 452 10,5 773 364
Bceero 1375 645 13,3 5108 455 15,8 6 484 100
O6mass cymMMa 3aTpaT BCJIEJCTBUE MOTEPSAHHbBIX AHanu3 4YyBCTBUTEJBHOCTH MO KO3QPUIMEHTY
JIleT  NPOAYKTHBHOHW  MOTEHIMAJbHOW  JKU3HM 3a /JJUCKOHTHPOBAHMUS MOKa3aH B Tabsule 5.
JecATUNIeTHUH nepuoj paBHO 35,12 MupA. [0JU1apoB Bes NpUMeHeHus! K03 dULHeHTa

CIIA. Bosbiiasi 4acTb MPUXOJUTCA HA MYX4HH (25,69
MJIDPJ., 73%), 3HAYUTEJbHO MeHbIlasi CyMMa MPUXOAUTCS
Ha keHIMH (9,43 mapn., 27%).

JUCKOHTUPOBaHUs 00611jasi CcyMMa 3aTpart 6bL1a paBHa 68,83

MJIpA. A0JJ1apoB, ¢ kK03QPUIMEHTOM JUCKOHTUPOBAHUSA

10% o61as cymMMa 3aTpat paBHa 30,16 MJpA. f0/11apOB.
Haubosbiias cymMma 3aTpaT MPUXOJUTCS Ha

HecyacTHble CJy4yad, OTpaBJieHuss U TpaBMmbl (12,60

MIpA., 34%), panee ciaepgyer BCK (9,19 miapn., 26%),

HoBoo6pa3oBaHusa (4,89 miapg., 14%), 60/1e3HU OpPraHoOB

nuueBapenus (4,58 wmupa., 13%), Gosie3HH OpraHoB

AblxaHud (2,63 mapa., 7%), unbexuuu (1,23 mapa., 3%).
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PucyHok 5 - I'pagpuk usmenenus III'TIIDK ecaedcmeuu 0cHOBHBIX npuvuH cmepmHocmu 3a nepuod 2011-2020 200v!
Y MYMHCHUH U HCEHUWUH

Tabauya 4 - PuHaHcosble nomepu eciedcmsue NOMEPAHHbLIX Jiem NpodyKMUBHOU NOMeHYUaAbHOU HCU3HU 6 paspese Npu4uH

cmepmu u noa 3a nepuod 2011-2020 200v!

Ha 0JTHOTO Ha 0JTHOTO
ITpuunna cmeptn i yMepIIero e yMepIIero IEtge
(mapz $) (151 $) (mapz $) (zp1c $) (mspz $)
oT 00JIe3HE OPraHOB JbIXAHUSA 0,70 85 253,12 1,93 62 376,74 2,63
or 6osIe3Hel OpraHoB 1,40 88 360,54 3,19 75 228,87 4,58
HUIEBaPEHU
oT 00JIe3HEeH ChCTEeMBbI 2,31 82 565,15 6,88 66 449,60 9,19
KPOBOOOpAIIeHUA
0T UH(PEKIIMOHHBIX 1 0,36 113 599,41 0,87 101 614,13 1,23
mapasuTapHBIX 00JIe3Hen
OT HECYACTHBIX CIIyYaeB, 2,29 116 545,85 10,31 110 239,54 12,60
OTPAaBJIEHUN U TPaBM
0T HOBOOOPA30BAHUIMA 2,37 83 869,86 2,52 57 259,25 4,89
Bceero 9,43 91 466,30 25,69 79 575,18 35,12
06cyxaeHne

HecmoTpst Ha TO YTO TpaBMBbI SIBJASIOTCA JaJIeKO
He MepBOX NMPUYUHON cMepTHOCTU B KazaxcraHe (4 mecTo
Cpe/iu OCHOBHBIX NPUYMH CMEpPTHOCTHU 3a nepuog 2011-
2020 ropma), TpaBMaTU3M SIBJSETCS IJIABHOM MPUYMHOHN
npexJeBpeMeHHONH  CMepTHOCTH  CpeAu  MOJIOJOTO
HaceseHus. 06 3TOM CBUJETEJNbCTBYeT OOJibILAs J0Jis
NOTEePSAHHBIX JIeT MOTEHLHaJbHOM >KU3HU B pe3yJbTaTe
npex/jeBpeMeHHOH cMepTHOCTH (39% OT BCex
NOTEPSAHHBIX TO/0B NOTEHIHAJIbHON U3HU NPUXOAATCS
Ha CMepTHOCTH B pe3yJbTaTe TpaBM). AHaJOTM4YHas
cutyauuss Hao6uawozaercs B CoeguHeHHbIx  llTaTtax
Amepuku [21]. CorsiacHO maHHBIM LleHTpa MO0 KOHTpPOJIIO
3a60/1eBaEMOCTH MOTEpPsIHHblE TOJAbl MOTEHIMAJbHON
J)KMU3HU B pe3y/lbTaTe HeCcYaCTHBbIX CJyyaeB 3aHHUMAIOT
nepBoe MecTO Cpe/ii BCeX MPUYHUH CMEPTHOCTH.

10

Bcero Ha HecyacTHble cJy4yad, OTpaBJeHUs U
TpaBMbI B Kazaxctane npuxoautcs 3 460 517 noTepssHHbIX
JIeT ’KM3HY, 60oJbIuas 4acTb (78%) U3 HUX NPUXOAUTCA Ha
My»Kckoe HacesieHue (2 705 178). eHepHbIe pas3inyus o
3TOMY KJIacCy NMPUYHUH 0OYCJIOBJIEHO, B NIEPBYIO O4epesib,
noBeJleHYeCKUMU paKTOpaMU — MY>KUMHBbI Yallje CKJIOHHbI
K  DHUCKOBAaHHOMY  IOBeJ€HUIO,  3JI0YNOTpe6eHHI0
aJIKOroJieM U IpyTUMU ICUX0AKTUBHBIMU BellleCTBaMH [22,
23, 24].
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Tabauya 5 - Cymma puHaHcosblx nomepb scaedcmaue NOmMepsiHHbIX Jem npodyKmueHol NoMeHyua1bHoll HU3HU 8 paspe3e Npu4uH
cmepmu u nosa 3a nepuod 2011-2020 200v!t ¢ koagpuyuenmom duckonmuposarus 0% u 10%

[Iprunna cmepra HKewn (mspz $) Myax (mpg $) Beero (mipz $)

w oT G0JIe3He OPTaHOB JILIXAHUS 3,02 2,11 5,13
% c% oT G0JIe3He OPraHoB IUIIEeBAPEHUS 5,88 3,46 9,34
E{ g < oT 60JIe3Hel CUCTeMBI KPOBOOOpAIIeHUST 9,75 7,33 17,08
% % ° 0T NH(EKIINOHHBIX ¥ [IAPA3UTAPHBIX 00JIe3HEN 1,37 1,03 2,41
tg § OT HECUACTHHIX CJIydaeB, OTPABJIEHUH U TPABM 8,79 13,21 22,00
- 0T HOBOOOPA30BAHUN 10,14 2,74 12,88
Beero 38,95 29,88 68,83
w oT 00JIe3Hel OPraHoB JIBIXaHUS 0,62 1,71 2,32
E E 0T G0JIe3HEeN OPraHOB MUIIEBAPEHUS 1,23 2,79 4,02
5 g B oT 60JIe3Hel CuCTeMBI KPOBOOOpAIIeHUST 2,11 6,18 8,29
g §§ 0T MHQEKIINOHHBIX ¥ [IAPA3UTAPHBIX 00JIe3HeN 0,29 0,72 1,02
"g' é OT HECYACTHBIX CJIy4aeB, OTPABJIEHUI U TPABM 1,84 8,26 10,10
= E 0T HOBOOOPA30BAHUN 2,13 2,28 4,42
Beero 8,22 21,94 30,16

[Ipu paccMOTpeHuu TPEeH/I0B M3MeHeHHs1 yObITKaM B pasmepe 35,12 mupa. gosapoB CHIA. 73%

NOTEPSHHbIX JIET JKU3HU B TeYEHUHU JIeCATUIETHETO
nepuosia ObLJIIO BBIABJIEHO CHM)KEHHME TOYTH y BCeX
NPUYUH CMEPTHOCTH, KpoMe 60Jie3Hel OpraHoB AbIXaHUA.
HauGosbliMi TeMI CHWXXEHUs I0Ka3alM HecyacCTHble
c/lyyau, oTpaBJ/ieHus U TpaBMel (-44%), L a1 ee
uHoekuuu (-34%), G6osie3HH CHUCTEMBl KpOBOOOpaIeHHUs
(-33%), HoBooOpaszoBaHus (-17%), 60Jie3HH OpraHoB
nuieBapeHus (-9%). TeMn mpupocTa NOTEPSHHBIX JIET
KU3HM B pe3yJbTaTe CMepPTH OT 0osie3HeH OpraHoB
JbixaHus paBeH 11%. Oco6eHHbli pocT 6611 B 2020 roay,
YTO CBSI3aHO C HAYaJIOM O3MHUJEMHU KOPOHABUPYCHOH
uHoexkuun B KasaxcraHe. M36bITOYHAss CMEPTHOCTb IO
npuyrHe naHgeMuu COVID-19 B JaHHBIA BpeMeHHbIH
IPOMEXYTOK HabJIo/1a1ach Bo BceM Mupe [25].

HecyacTHble ciy4yaw, OTpaBJeHHs U TpaBMbI
SIBJISIIOTCS] TJIABHOW NPUYMHON CMepTH paGoTOCIOCOGHOTO
HaceJieHUs. [JaHHOe yTBepX/ieHUe MOoJKpeIisieT GaKT, YTO
HauGoJibliee KOJTMYeCTBO NOTEPSHHBIX JIET TPOAYKTUBHON
YKU3HU MTPUXOJIUTCS Ha TPaBMHI (2 656 174), nanee 60s1e3HU
cucrteMbl KpoBoo6paienus (1 554 379), 6ose3Hu opraHoB
nuuieBapenus (802 956), HoBoo6pasoBaHus (773 364),
60Jie3HN OpraHoB JbixaHus (459 854), undexunn (237
373).

6 484 100 s1eT NOTepsAHHOW NPOAYKTUBHOM >KU3HU
B TedyeHue 10-jeTHero mnepuoja MNPHUBEJH K OOIIUM

BbIBOABI

B pe3ysbTaTe Hccaef0BaHUsl YAaJd0Ch ONpPeLeUTh,
YTO  HauboJblllee  KOJUYECTBO  MOTEPSHHBIX  JIET
NMOTeHLHa/JIbHOW KHU3HUM B KaszaxcTaHe NpUXOAUTCS
Ha HecyaCTHble Cjy4ad, OTpaBJeHHUs U TpaBMBbl.
BMecTe ¢ TeM, TpaBMbl 3aHUMAIOT [EpPBOE MeCTO Cpeau
NPUYUH CMEPTHOCTH MO KOJHUYECTBY MOTEPSHHBIX JIET
NMPOAYKTUBHOM KU3HH, UTO B CBOI O4Yepeb BbLIMBAETCS
K Hau60JIbLIIUM 3KOHOMHUYECKUM NOTEPSIM, BbIpaXKEHHBIM B
HeJ0NoJIyYeHUH 3KOHOMUKOU 0KoJI0 12,6 MJIpA [0/1/1apOB
3a nepuog 2011-2020 roapl. 3TO CBUAETEJNLCTBYET O
HauO6O0J/bLIUX MOTEPSX CPESU MOJIOAOT0 pabOTOCHOCOOHOTO
HaceJIeHUs B pe3yJibTaTe HeCYaCTHBIX CJ1y4yaeB, OTPaBJIeHU N
U TpaBMaTHU3Ma.

duHaHcupoBaHue. [laHHasg pa6oTa sBJAETCA
WHUIIMATUBHOMN U BHEIIHUX UCTOYHUKOB GUHAHCUPOBAHUS
He NMeeT.

norepb ObIJIM  BbI3BaHbI CMEpTAMU Cpearu MYXKYUH. B
ejsioM, TpaBMbI NIPHMBEJIM K CAMbIM BbICOKUM 3aTpaTaM, 3a
KOTOPbIMHU C/I1eAYIHOT 60JIe3HU CHCTEMBI KpOBOOﬁpaLL[eHI/IH )44
OHKOJIOT'UA.

BbILUel'[epe‘{I/ICI[eHHbIe AO0BOJIbI  MOATBEPXAAIOT,
YTO HeCYACTHbIE CJ1y4YaH, OTPaBJIEHUA U TPpaBMbl ABJIAIOTCA
[JIaBHOH l'lpI/l‘{I/IHOI‘/’l CMEPTHOCTHU cpeaun MOJI0a0TO
HaceJIeHUs] ¥ HAHOCSIT HauOOJIbIINI yu_(ep6 HaHHOHaHbHOP’I
3KOHOMHUKE II0 CpaBHEHHWIO C OCTaJIbHbBIMU IPUYUHAMHU
CMEPTHOCTH. Bmecte ¢ aTumM, TpaBMaTU3M BO MHOI'OM

ABJIAETCA Hpe,[[OTBpaTPIMOﬁ l'lpI/l‘{I/IHOI‘/’l CMEPTHOCTH.
CMepHOCTb B pe3ysibTaTte JAOPOXKHO-TPAHCIIOPTHBIX
HpOI/ICLHECTBI/Iﬁ BO3MOXHO 3HA4YUTEJbHO COKpAaTHUTb

3a CYeT BHeJpeHHs CHUCTEMHBIX NporpaMM. [IpuMepom
MOKeT NOCHYXHUTb «BrkH 3epo» B llIBenun u IIporpamma
ycToW4YuBOH 6Ge3omacHocTH B Huzepmanpax. CMepHOCTH
Ha ZI0pOTax B 3THX CTPAaHAX OJHA U3 CaMbIX HU3KUX B MUpe
[26]. Taxxe cymecTByeT MHOXXKeCTBO IIPUMEPOB MPOrpaMM
CHIPKAKIIMX TPaBMaTHU3M Ha pabo4yux Mectax [27, 28, 29].

KondmmKkT wuHTepecoB. KoJJIeKTUB aBTOpOB
3asBJIsIeT 06 OTCYTCTBUM KOHQJIHUKTA UHTEPECOB.
Bxkiag aBtopoB. Konuentyanusapus - EC;

meTtopoJiorus - H.C.; mpoBepka - I['A.; dopManbHbIN aHATU3
- TA, HC. u EC; HanucaHue (OpuUrHHaJbHasi YepHOBas
noaroroBka) - H.C.; HanucaHue (0630p ¥ pelakTHPOBaHUE)
-E.C.

Bce ABTOPbI Ipo4uTaIy, COorylaCuJIMCb C

OKOHYaTeJIbHOW BepCcHel PYKOMHUCH.
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Tyitinaeme

3epmmeydiy makcamvl eniMHiH Hezi3ei cebenmepi 6GolibiHwa KasakcmaH PecnybaukacelHOarbl aseyemmi eMipdiH HCOFAAFaH dicbladapel, eHIMOI
asneyemmi eMipOiH JHCOFAAFAH JHCbIAOAPEI CUSKMbI CMAMUCMUKANbIK KepcemKiumepoi, CoHOall-aK 3KOHOMUKAbIK WbIFbIHOAp ecenmey jcaHe caablcmuipy 60410bL.

ddicmepi. Cmamucmukanaslk kepcemkiwumepdi ecenmey Kasakcmau Pecny6aukacel Cmpamezusinblk dcocnapaay xcave pegopmanap azeHmmieiviyg
yammuik cmamucmuka BropocuiHely pecmu depekmepi HeziziHOe dicyp2i3inii. IKOHOMUKAABIK WblFbIHOapObl ecenmey KesiHde adamu kanuma.adsl 6araaay adici
Ko10aHb1A0b1. Juckonmmay koagduyuenminiy ce3simmandvirbina maaday xeypaizindi.

Hamubiceci. 3epmmey Hamuoicecinde Kazakcmanoa *coranraH azieyemmi emip icula0apbiHbl eq Ken caHbl ja3amatibiM OKUFaAapFa, YAaHyaap MeH
HCApaKammapra HamamvlHbIH aHblkmadsl. COHbIMEH Kamap, xcapakammap eHiMOi emipdeH aliblpblAFaH HcblA0ap CaHbl 60UbIHWA 6aiM-HcimiM cebenmepiHiy
apacwiHoa 6ipiHwi opbiHObL anadel. Bya 63 keeziHoe IKOHOMUKAHLIH 12,6 MApd doanap aamayblHaH KepiHemiH ey y/aKkeH 3KOHOMUKAIbIK WbIFbIHOApFa akenedl.

KopbimbiHdbl. 3epmmey Homudice1epi Ha3amativlM OKUFAAap, YAAHY HCIHe Hapakammay candapblHaH HYMblc icmelimiH jcac myprelHOap apacsiHoa
eH y/IKeH WbiFblHOapdul kepcemedi. CoHbIMEH Kamap, jcapakammady 6apaslk canAaaapra JaHe Xaablk monmapbHa mapaiamsiH scylieaik 6ardapaamanapobul
eHai3y apKblabl 04IMHIK an0blH aayFa 601ambiH cebebi 6016in Mabblaadsl.

TyliiH ce30ep: me32inci3 eniM-Hcimim, enim-sxicimim cebebi, Heapakammap.
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Abstract

The purpose of the study was to calculate and compare such statistical indicators as years of potential life lost, years of productive potential life lost, as well
as economic losses due to the main causes of mortality in the Republic of Kazakhstan.

Methods. The calculation of statistical indicators was carried out on the basis of official data of the Bureau of National Statistics of the Agency for Strategic
Planning and Reforms of the Republic of Kazakhstan. When calculating economic losses, the method of assessing human capital was used. The sensitivity analysis of
the discount coefficient is carried out.

Results. The greatest number of years of potential life lost in Kazakhstan were due to accidents, poisoning and injuries. At the same time, injuries was
the main contributor of death in terms of the number of years of productive life lost, which results in the greatest economic losses, expressed in the shortfall of the
economy of about 12.6 billion dollars for the period 2011-2020.

Conclusion. The result of stude indicates the greatest losses among the young productive population due to accidents, poisoning and injuries. At the same
time, in many ways, injuries are a preventable cause of death through the introduction of system programs that spread to all industries, spheres and groups of the
population.

Keywords: Cause of Death, Mortality, Premature, Wounds and Injuries.
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Abstract

This review summarizes features of the pathophysiological course of post-traumatic osteomyelitis. Options for the development
of traumatic osteomyelitis in patients with immunological and genetic predispositions are considered. Along with a description of the
pathophysiology and conditions for the occurrence of these processes, the features of the pathophysiological course of this disease are described
in detail.

Molecular genetic studies devoted to the search for an association between polymorphic gene variants and the development of chronic
traumatic osteomyelitis are not sufficiently reflected in domestic and foreign literature, which confirms the relevance of this work.

Key words: traumatic osteomyelitis, pathophysiology, predisposition, molecular genetic studies.

Corresponding author: Murodulla Karimov, Head of the Department of Traumatology, Orthopedics and Military Field Surgery, Tashkent Medical

Academy, Tashkent, Uzbekistan.

Postal code: 100109

Address: Uzbekistan, Tashkent, Farobiy 2

Phone: +998 90 959 86 16

E-mail: m.karimov@mail.ru

J Trauma Ortho Kaz 2022; 4 (65): 15-25

Recieved: 26-09-2022
Accepted: 18-11-2022

This work is licensed under a Creative Commons Attribution 4.0 International License


https://doi.org/10.52889/1684-9280-2022-4-65-

Traumatology and Orthopaedics of Kazakhstan, Volume 65. Number 4 (2022)

Introduction

Traumatic osteomyelitis is a multifactorial
disease, the nature of the development of which depends
on the dose, pathogenicity, virulence of a pathogen,
and the immunoreactivity of an organism in relation to
environmental conditions [1].

The proportion of patients with chronic
osteomyelitis is 3-5% of the number of patients with bone
diseases in general. In this case, the disability of patients
reaches 50-90% [2,3].

It has now been proven that almost any injury or
surgical intervention has an adverse effect on the immune
system and causes the development of immunodeficiency,
the main manifestation of which is infectious complications
[4-6].

The problem of chronic osteomyelitis requires

Immunological Aspects

A general immune response in patients
with purulent-septic complications can proceed in 2
phases: the 1st is the activation of monocytes with the
increased production of proinflammatory cytokines
by them (clinically corresponds to the picture of acute
inflammation); the 2nd is immunological tolerance (an
areactive or chronic stage of the disease) - decrease in
the level of proinflammatory cytokines begins [3,8]. The
development ofimmunological tolerance is considered as an
adaptive mechanism aimed at limiting hyperinflammation,
which weakens the macroorganism. However, the
persistence of this state leads to the inhibition of T-cell
functions [9].

The components that make up the endotoxin of
most gram-negative bacteria or exotoxins produced by
gram-positive microorganisms play an important role in
the initiation of immune response in a developed surgical
infection [10,11].

It is known that gram-negative bacteria contain
lipopolysaccharides, which are immunomodulators
with a wide spectrum of action. At the same time,
lipopolysaccharide complexes of endotoxins interact
with all types of antigen-presenting cells - dendritic cells,
monocytes, B-lymphocytes, neutrophils, endothelial,
and others involved in the activation of the systemic
inflammatory response syndrome. Under the influence
of endotoxin, the synthesis of cytokines by macrophages
is induced, the adhesion of microbes to endothelial cells
and lymphocytes increases, expression of co-receptor
lymphocytes (CD80, CD86) increases, the efficiency of
microbial antigen presentation to T-lymphocytes increases,
and the alternative and classical pathway of complement
activation is stimulated [12,13].

Exotoxins produced by gram-positive
microorganisms have the properties of superantigens
through hyperactivation of up to 20-30% of T-lymphocytes
with excessive cytokine induction. Activated T-lymphocytes
undergo apoptosis, which contributes to the formation of
secondary immunodeficiency of the T-cell link [14].

In gram-negative bacteria, the main component
that activates inflammatory response is lipopolysaccharide
(LPS), which contains lipid A, a ligand for TLRs, and is
responsible for the toxic, mitogenic,and immunomodulatory
properties of the pathogen. Gram-positive bacteria are
characterized by several potentially biologically active
cell wall molecules: peptidoglycan, lipoteichoic acid, and
lipopeptides [15, 16].

an interdisciplinary approach with the mandatory
participation of not only orthopedic traumatologists, but
also clinical pharmacologists, microbiologists, specialists in
the field of biochemistry and osteoporosis [1,7].

Thus, chronic post-traumatic osteomyelitis remains
one of the most severe diseases of the musculoskeletal
system, despite the achieved level of development of
medical care.

The aim of the study: is to study options for
the development of traumatic osteomyelitis in patients
with immunological and genetic predispositions and to
summarize features of the pathophysiological course of
post-traumatic osteomyelitis.

Numerous experimental data have confirmed
the involvement of TLRs in the development of the
inflammatory response. It has been established that
genetically determined hyperactivation of TLR4 activates
the genes of pro-inflammatory interleukins IL-1, IL-6, IL-
8, and TLR2 stimulates the production of IL-12 and TNFa.
This synthesis of interleukins ensures the development of
an inflammatory response and regulates adaptive immunity
responses [17-19].

Following the recognition of the central role
that TLRs play in innate immunity, it has come to be
understood that an increase or decrease in the function of
these receptors contributes to the pathogenesis of many
infectious or immune-mediated diseases [20].

It has been proven that after injury there is an
increase in the number of neutrophilic granulocytes in
the peripheral blood, which positively correlates with
the level of adrenaline and cAMP in the blood plasma,
which suggests that the process depends on B-adrenergic
stimulation. Along with the release of cellular elements
from the depot, activation of stem cells precursors of
granulomonocytopoiesis occurs [21]. Thus, leukocytosis
is formed due to the “marginal” pool of leukocytes, and
the subsequent ones are the result of the stimulation of
hematopoiesis [22].

According to B. Kuznik et al. (2008), when studying
the state of the immune system in patients with fractures of
long tubular bones, they noted an increase in the number
of leukocytes and lymphocytes, a decrease in the absolute
and relative number of T-total and T-active lymphocytes, a
reduction in the percentage of B-lymphocytes, a decrease in
the concentration of IgG, an increase in the content IgA and
a clear upward trend in IgM. The presented facts indicate
secondary T-cell immunodeficiency and an imbalance of
various classes of immunoglobulins [23].

There are few data on changes in the homeostasis
system in patients with chronic traumatic osteomyelitis.
Convincing evidence has been obtained that chronic
traumatic osteomyelitis, in contrast to uncomplicated
trauma, is accompanied by a combination of hyperactivation
of phagocytic leukocytes. Meanwhile, hyperactivation of the
T-link of the immune system is characterized by increased
T-lymphoproliferation and severe hyposuppression in the
T-cell immunoregulation system, which may be a significant
predisposing factor in the development of chronic
inflammation [5, 24-26].
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Suppression of Thl and activation of the Th2
subpopulation leads to a decrease in the production of
anti-inflammatory cytokines and, consequently, to a more
“sluggish” course of the inflammatory response, and an
excessive predominance of Th1 over Th2 is accompanied by
increased production of pro-inflammatory cytokines with
the possible development of septic shock [27].

According to B.Kuznik et al. (2008), there is a sharp
decrease in the number of lymphocytes in patients with a
complicated course of fractures of long tubular bones. The
number of cells with CD2+ and CD2+-HLA-DR+ markers in
the patients was reduced by two times compared to healthy
people, the number of CD4+ and CD8+ lymphocytes was
reduced by two times, and the CD4/CD8 ratio was reduced,
which indicates suppression of cellular immunity reactions
[23].

According to other data, it was found that during
the first week of the post-traumatic period, there were no
significant differences in the Th1/Th2 ratio compared to
healthy donors. On the 10th day, with an uncomplicated
course of the traumatic disease, the CD8+ content was
within the normal range. With the development of purulent
complications, a decrease in the content of CD4+ was
observed with a simultaneous increase in the number of
CD8+, which persisted in patients with an unfavorable
outcome of the disease [27].

The imbalance of T-lymphocyte subpopulations was
proved in the work of A. Kamek and S.Leonova (2008), in a
comparative analysis of the initial parameters of the immune
system in patients with chronic traumatic osteomyelitis
[28].

Changes in the content of B-lymphocytes during
trauma are not detected in most cases. Therefore
the indicators of humoral immunity (the number of
B-lymphocytes and the range of the main classes of
immunoglobulins) are proposed to be uninformative
[24,25].

Some authors observed a decrease in the
number of B-lymphocytes in patients with traumatic
osteomyelitis, along with an increase in the production
of immunoglobulin A in the blood and a reduction in the
concentration of immunoglobulin M [29]. At the same time,
according to the results of studies by other authors [30],
hyperactivation of the B-link of the immune system is
noted in osteomyelitis.

M.Chepeleva and N.Klyushin (2012) in their work
conducted a comparative analysis of cellular immunity in
patients with chronic traumatic osteomyelitis, depending
on the stage. The immunological features of chronic post-
traumatic osteomyelitis at the stage of remission and with
the development of a fistulous form of the disease were
revealed. Regardless of the pathological process stage,
osteomyelitis is characterized by moderate leukocytosis,
an increase in the number of monocytes and neutrophils,
and an increase in the number of CD25 and HLADR-positive
T-lymphocytes. The stage of remission in patients with
osteomyelitis is accompanied by a moderate activation
of humoral immunity (an increase in the number of
B-lymphocytes (CD19+) and IgG production). A decrease
in the number of lymphocytes, as well as the expression
of HLAII-DR on monocytes, creates prerequisites for the
development of a fistulous form of osteomyelitis and may
serve as an indication for the use of immunomodulatory
drugs [31].

It has been established that a pronounced

autoimmune reaction can also accompany chronic traumatic
osteomyelitis [32].

According to V. Slesarev (2002), chronization
of osteomyelitis is associated with the formation of
secondary post-infectious immunodeficiency caused by
the immunosuppressive effect of microbial pathogens and
the features of the immunological reactivity of the host
organism [33].

Immune cells secrete numerous soluble mediators
(cytokines), some of which are highly specific. Increased
cytokine synthesis begins in response to microbial entry or
tissue damage [21].

Synthesized in the focus of inflammation, cytokines
affect all cells involved in the development of inflammation
- granulocytes, macrophages, fibroblasts, endothelial and
epithelial cells, T- and B-lymphocytes. Within the immune
system, cytokines mediate the relationship between specific
defense responses and specific immunity. In case of failure
of local defense reactions, cytokines enter the circulation,
which leads to the development of an acute phase response
at the level of the organism [21,24].

In addition, at the level of the organism, cytokines
communicate between the immune, nervous, endocrine,
hematopoietic, and other systems and serve to involve them
in the organization and regulation of a single protective
reaction [21,24,25].

Cytokines in low concentrations are needed for the
correct formation of local inflammation, higher doses cause
the development of a systemic inflammatory response,
and pathologically high concentrations lead to a state of
septic shock, multiple organ failure and death of the body.
Currently, about 200 individual polypeptide substances
have been discovered and described, each of which plays an
essential role as a link in the body's adaptive reactions [27].

The activity of the inflammatory process is one of
the indicators most commonly used in diagnosing many
diseases. Diagnostic approaches to its assessment are
diverse, but there is a general trend toward developing and
improving methods. One of these methods is the study of
the cytokine profile in the dynamics of the development of
pathology with an inflammatory component [21-27].

In the work of Magomedov P. et al. (2010),
an analysis was made of the relationship between
clinical and immunological parameters in patients with
pyoinflammatory diseases of the pelvic organs. As a result
of the studies, an increase in the content of cytokines due
to pro-inflammatory cytokines (TNF-o, IF-y, IL-1f, and
IL-8) was established. It was also found that the nature of
changes in the concentration of blood cytokines has a
clear tendency to increase from the initial to the final stage
of the disease, from mild to severe, complicated course of
the disease [34].

In the studies of E.Kirdey et al. (2000) revealed
changes in the immunocytokine status in patients with
chronic osteomyelitis towards increased production of pro-
inflammatory mediators (IL-1, TNF-a) and their important
role in the chronicity of the inflammatory process [35].

V. Khavinson et al. (2001), in their studies on
patients with fractures of long tubular bones complicated
by osteomyelitis, established changes in the content of
pro-inflammatory and anti-inflammatory cytokines. It
was noted that in patients in the first days after injury, not
only a decrease in the number of T- and B-lymphocytes
are observed but also a significant decrease in the level
of immunoglobulins, the more the concentration of IgG
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and IgA falls, the worse the prognosis for mechanical
injury. The revealed shifts indicate the development of
the inflammatory process and the excessive tension of the
body's defenses [36].

A. Ovdenko and A. Golubeva (2003) studied the level
of pro-inflammatory cytokines in patients with gunshot
osteomyelitis in an acute and chronic course. It has been
established that the most significant in the acute course
of a purulent process is IL-1a and, in particular, IL-1,
which increase several times in the blood serum. TNF-«
is a modifier of the inflammatory response, increasing in
the blood serum during the acute course of the purulent
process and remaining = slightly above the norm in the
chronic course [37].

Genetic Aspects

Molecular medicine is one of the most intensively
developing branches of modern medicine. It is aimed at
correcting the pathological process in a particular person,
taking into account the unique features of his genome.

Since cytokines are mediators of inflammation, it
is important to study the genes that control their activity.
This fact is significant not only in studying the mechanisms
of development and course of various diseases but also
in identifying predispositions to them. It has been proven
that interleukin genes have an excessively high degree of
polymorphism [39].

At present, not only the polymorphism of the genes
of many cytokines has been established, but the influence
of various gene variants on the properties and functioning
of the protein products of their expression has also been
noted [40].

IL-1 is a cytokine with a wide range of biological
and physiological effects. The IL-1 gene family consists of
three homologous genes IL1A, IL1B, and IL1RN, is localized
on chromosome 2q13-21, and encodes the cytokines IL-1a,
IL-1B, and their receptor antagonist IL-1RN. In the study
of polymorphic markers of family genes, an association
of specific genotypes with the risk of developing diseases
characterized by chronic inflammation was found. The
balance between the production and inhibition of the
synthesis of proteins of the IL-1 family plays one of the key
roles in the development, regulation, and outcome of the
inflammatory process [41-43].

It has now been established that the -511T/C
polymorphism, which affects the level of cytokine
expression, has been found in the IL-1 gene promoter. The
-511C- allele is a genetic marker of the risk of developing
hepatocellular carcinoma in patients with chronic HBV
and HCV infection in Iranian residents. The level of IL-18
is elevated in the hepatic tissue around the tumor and
acts as a tumor growth factor. The frequency of the -511C-
allele of the IL-1f gene is increased in patients with HCV-
associated hepatitis cell carcinoma compared with patients
with chronic hepatitis C [44].

Studies in the United States have shown that the
-511T allele of the IL1B gene, in combination with the
-ILRN1 allele is a risk factor for the development of
chronic obstructive pulmonary disease [45]. In the study of
the distribution of alleles of these polymorphic markers in
non-smoking patients with asthma, an association of -511T-
alleles of the IL1B gene and -ILRNZ in the IL1RN gene with
arapid decline in respiratory function was found [46].

IL-6 is one of the key participants in the
cytokine network. The IL6-174G>C gene polymorphism
downregulates gene transcription and is associated with

Other authors studied the level of IL-4 and IFy in
blood serum in chronic recurrent furunculosis and chronic
osteomyelitis in patients with different levels of total IgE.
It was found that an increase in the concentration of IL-4
in the blood serum of patients with chronic recurrent
furunculosis and chronic osteomyelitis does not depend on
the level of total IgE [38].

Thus, cytokines are an organizing system that forms
and regulates the entire complex of protective reactions
of the body upon the introduction of pathogens and play a
leading role in the development of inflammation.

chronic inflammation and severe sepsis. The -174C allele
of the IL-6 gene is a marker of an increased risk of acute
respiratory distress syndrome, generalized inflammation
syndrome, and severe sepsis [87]. At the same time, the
high-producing allele, 174G, of the IL-6 gene is associated
with the risk of developing Kaposi's sarcoma caused by
HIV infection [47]. Heterozygosity for IL6-4272C>T is
associated with a low level of production of antibodies
against the measles pathogen and in response to vaccination
with a trivalent vaccine against paramyxoviruses [48].

Some studies have found an association of the
-174C- allele of the IL-6 gene with some multifactorial
diseases, for example, chronic arthritis, osteoporosis, and
some oncological diseases [49,50].

The IL-8 gene is mapped on chromosome 4 (4q12-
13) and encodes the neutrophilotropic chemoattractant
IL-8 (CXCL8), which is the primary mediator of chemotaxis
and activation of neutrophils and phagocytes in response to
bacterial antigens. The IL8-251A>T gene polymorphism is
associated with anincreased level of neutrophilic infiltration
of the gastric mucosa and IL-8 production, a high risk of
atrophic gastritis and gastric cancer in individuals with H.
pylori infection [51], especially in homozygous -251A/A
genotypes of the IL8 gene and -1082G/G IL10 gene [52].

One of the hallmarks of RSV-associated bronchiolitis
is airway neutrophil infiltration, as RSV-infected airway
epithelial cells secrete high levels of IL-8 and other pro-
inflammatory cytokines. The SNP allele -251A- of the IL-8
gene is associated with increased gene expression and
RSV-associated bronchiolitis. In their works, researchers
from the UK showed that the carriage of the -251A- allele is
associated with an increased level of IL-8 production, which
is a risk factor for developing severe complications when
exposed to viral infections [53].

Cytokine IL-12 is involved in regulating IFN-y
secretion by Thl cells and natural killer cells. Several
monogenic defects in the IFN-y/IL-12 axis confer a
predisposition to transient, severe, and fatal infectious
diseases caused by common pathogens [54]. For example,
among HBV-infected individuals, individuals with low
IFN-y activity are at particularly high risk of developing
hepatocellular carcinoma. IL-12 is produced by hepatocytes
of HBV-infected individuals, promotes Th1 cell production
of IFN-y, and inhibits Th2 cell differentiation and HBV
replication. Homozygosity for the -1188A allele of the IL12
polymorphism -1188A>C is associated with increased
expression of IL-12 by lymphocytes and spontaneous
clearance of HBV. One of the main cytokines secreted
by Th2 cells is IL4, which suppresses the Thl-type
immune response and antagonizes the effect of IFNy on
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Th1 cell differentiation. The IL4-598C>T gene promoter
polymorphism, which enhances IL-4 production and
shifts the immune balance towards Th2, is associated with
suppression of the immune response to viral antigens and
severe respiratory infection [55], and -589T- is the allele of
the IL4 promoter polymorphism IL4 -589T>C - with RSV
(respiratory syncytial virus)-associated diseases [56] and
recurrent trachoma caused by chlamydia [57].

IL-4 regulates the expression of co-receptors CCR5
and CXCR4 used by the HIV virus to penetrate into a human
cell: it reduces the level of CCR5 and increases the level of
CXCR4 on the surface of CD4+ cells, respectively, reduces
the replication of R5 strains and enhances the replication of
X4 strains. The mutant allele -589T- of the IL4 gene, which is
more common in HIV-negative individuals, has a protective
effect in the transmission of infection through heterosexual
contact and slows down the progression of AIDS [58].

Th2-type cytokines include the immunosuppressive
anti-inflammatory cytokine IL-10, which inhibits the
secretion of pro-inflammatory Thl-type cytokines by
lymphocytes and activated macrophages. In patients with
chronic HBV and HCV infection, especially those with
elevated ALT levels, the predominant cytokine pattern is
associated with abnormally elevated IL-10 production.
The frequency of alleles -8I19T- and -592A- of the IL10 gene
in asymptomatic carriers of the infection is significantly
higher than in patients with chronic progressive hepatitis
[59].

Functional polymorphisms -592A>C, -819T>C, and
-1082G>A associated with the level of cytokine production
and the pathogenesis of HCV infection were found in the
IL10 gene promoter. Haplotypes ACC/ACC, ACC/ATA, and
ATA/ATA (genotype AA) are associated with a low level of
production, GCC/ACC and GCC/ATA (genotype GA) - with
an intermediate level, and GCC/GCC (GG genotype) - with a
high level of IL-10 production [60].

The -1082G/G genotype of the IL1082G>A gene
corresponds to a high level, the -1082G/A genotype of the
IL10-1082G>A gene corresponds to an average level, and the
-1082A/A genotype of the IL10-1082G>A gene corresponds
to a low level of IL-10 production by peripheral blood
mononuclear cells [61]. A high level of IL-10 production is
associated with ineffective clearance of HCV infection, a high
risk of chronic infection, and its progression to cirrhosis.
Spontaneous clearance of infection is associated with the
-1082G/A genotype in the populations of the USA [62],
Europe [63], and Argentina [60]. The 1082A/A genotype
of the IL10-1082G>A gene is associated with protection
against acute otitis media after vaccination [64] and the
development of gastric cancer in patients with H. pylori-
associated atrophic gastritis [51,52]. The -1082G- allele
of the IL10-1082G>A gene increases the susceptibility of
patients with severe acute pancreatitis to septic shock [61]
and is associated with the risk of pneumonia in children
with syncytial viral infection [65] and severe meningitis
[66].

In patients with hepatitis C, haplotype -592A-/-
819T- is associated with reduced production of IL-10 and a
better response to interferon-a therapy [67].

On the other hand, the experimental and
clinical data point to a protective role of IL-10 in hepatic
fibrogenesis. High production of IL-10 inhibits liver
fibrosis. Short-term treatment of patients with chronic
hepatitis C with recombinant IL-10 led to a decrease in
inflammation and liver fibrosis; however, treatment of
patients with liver fibrosis with IL-10 for a year led to

an increase in the serum level of viral RNA, confirming
that IL-10 not only suppresses fibrogenesis but also
increases viremia as a result of a decrease in the number
of HCV-specific CD4+ and CD8+ IFN-y-secreting T cells and
polarization of the immune response towards the Th2 type
[68, 69].

The common SNP polymorphism of the IL10-
592A>C gene promoter is associated with a reduced
risk of tuberculosis manifestation and the course of HIV
infection. The -592A allele of the IL10-592A>C gene is
associated with increased viral replication and a significant
acceleration of AIDS progression. Carriage frequency of the
-592C- allele of the IL10-592A>C gene in healthy people is
higher than in patients with tuberculosis [70,71].

The TNFa gene is a highly polymorphic region of
the genome in which at least eight polymorphic sites are
described. Some of the polymorphisms affect the level of
TNFa production in vitro. Many studies have shown the
association of individual polymorphisms of the TNFa-
308G>A gene promoter with various autoimmune and
infectious diseases [72].

In the promoter region of the TNFa gene at
position -308, a biallelic polymorphism is known - the
transition of guanine (TNFG allele) to adenine (TNFA allele).
Data on the functional significance of the TNFA-308G>A
gene polymorphism in the works of different researchers
are ambiguous, which, apparently, is due to the nature of the
pathogenesis of the disease, the characteristics of cell lines,
stimulants, and other experimental conditions [72, 73].

The TNFa gene polymorphism influences the
evolution of the infection and the pathogenesis of the
disease. Substitutions -238G/A, -308G/A, and -857C/T
in the gene promoter are associated with chronic HBV
infection. Genotypes -238A/A of the TNFa-238G>A gene
and -857C/C of the TNFa-857C>T gene are independent
factors of predisposition to chronic hepatitis B [74, 75].

Studies conducted on multiple populations, the
SNP (single nucleotide polymorphism) genotype -308G/A
of the TNFa gene is associated with an increased risk of
bacterial infections and inflammatory diseases, including
postpartum sepsis, malaria, and lethal meningitis [76, 77].

In some studies, the -308A- allele of the TNFa gene
and elevated TNFa levels correlate with the severity of
meningitis and the risk of death from bacterial sepsis [76-
78].

The role of the studied polymorphism in patients
with sepsis is also ambiguous. Stuber F. et al. (1996) found
no association between TNFa-308G>A polymorphisms
and the development of postoperative sepsis in surgical
patients [79]. The same data are confirmed by other
researchers. Nonetheless, in patients with septic shock,
homozygous for the TNFa allele, a high level of TNFa in
the blood is determined and the risk of a fatal outcome
increases by 3.7 times [80].

The relationship of the TNFa gene polymorphisms
with osteonecrosis of the femoral head in patients with
SARS has been established - the TNFa-204T>C allele of
polymorphism of the TNFa-204T>C gene is associated with
a protective effect against complications of SARS, and the
-1031C allele of the TNFa-1031T>C gene polymorphism
and heterozygosity for the -863A/C genotype of the TNFa
gene is associated with a high risk of osteonecrosis of the
femoral head. TNFa-1031C/T, TNFa-1031C/C, and TNFa-
863A/C genotypes may be risk factors for osteonecrosis of
the femoral head in patients with SARS [81].
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No association was found between TNFa-308G>A
gene polymorphism and predisposition to rheumatoid
arthritis, as well as arthritis exacerbations in patients with
psoriasis [82]. However, Cvetkovic ].T. et al. found that
rheumatoid arthritis is more severe in heterozygotes for
the -308 G>A polymorphic locus of the TNFa gene than in
homozygotes for the TNFa-308G allele. The combination of
genotypes -308G/A of the TNFa gene and -511T/T of the IL-
1B gene also contributes to the severe course of rheumatoid
arthritis [83]. In patients with idiopathic juvenile arthritis,
the -308A- allele of the TNFa gene predisposes to a severe
course of the disease, while the -308G- allele of the TNFa
gene performs a protective function [84].

Montes A.H. et al. (2010) investigated the
polymorphism of metalloproteinase (MMP) in patients
with chronic osteomyelitis, which plays an essential role in
the bone extracellular matrix. The typing sites were chosen
as MMP1 (1607 1G/2G) and MMP13 (77A/G). As a result
of the study, it was concluded that increased expression of
MMP1 (1607 1G/2G) may contribute to the development of
osteomyelitis and regulate IL-1a [85].

Conclusions

Cytokines secreted by various cell types regulate
the intensity and duration of the immune response.

These parameters vary in different individuals and
correlate with functionally significant polymorphisms
of cytokine genes and the severity of infection, i.e. allelic
variants of cytokine genes can modify expression or
biological function. Various patterns of cytokine gene
expression at the RNA and protein levels are associated
with pathophysiological processes and have clinical
consequences in the form of changes in the intensity of
the immune response, up to the syndrome of generalized
inflammation and the syndrome of multiple organ failure.
The analysis of the literature shows that molecular genetic
studies devoted to the search for an association between
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Tyiingeme

Byn adebuemmik wosyda scapakammuly HamudceciHoe OAMbIFGH 0CMeoMUeAUMMIY —aFbIMbIHBIE NAmo@du3u0a02UabIK
epexwesikmepi 6ipikmipinin cunammanaraH. HMMYHO/N02UsIbIK JHCaHE 2eHemukaablK 6eliimdinizi 6ap Haykacmapoa capakammuiH
can0apblHaH 0aMblFaH ocmeomueaummiy 0amy epekulenikmepiniy HyCKaaapsl KAPAcmuIpblAFaH. Amaamsiw aypyodsiy namogpusuoa02usnblK
AFbIMbl MO/bIK MAPKAMBLAFAH.

JKapakammuiy caadapbiHan 604FaH ocmeomueaummiy damybl MeH e2eHOepdiH noaAuMop@dmul HYCcKAAAPbIHbIY aAPACIHOAFbL
6atinaHbicmbl mepey 3epmmeyze 6aFbIMMAAFAH MOJEKYASAPbIK-2eHEMUKAblK 3epmmey/ep 0omaHoblK JicaHe wemeadik 3epmmeyaepoe
Mo/IblK MAPKAMbIIMAFAH JCaHe 6y 0Cbl MaKblpbinmMbuly a1i de e3ekmi ekeHliziH dasen0etiol.

Tytiin ce3dep: dxcapakam candapbiHaH OAMbIFAH ocmeomueaum, namogusuosnozaus, 6etimOinik, MOAEKYAAPAbIK-2eHEMUKANbIK
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Pe3ome

B dauHoM 063ope 0606114€Hbl ocobeHHOCMU namogﬁu3u0ﬂozuqecmzo meyeHus nocmmpasmamu4ecko2o ocmeomuesauma.
PaccmompeHbl 8adpuaHmbsl passumusd mpaemamu4yecKkoco ocmeomuesauma y nayueHmos ¢ UMMYHO/102U4ecKuMu U zceHemuvyecKkumu
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Tyitinaeme

Keminmezen ocmeozeHes cyliek KYpblablMbIHbIH ©32epyiMeH, JHcUi CbIHYbIMEH JcaHe e32e myuleaep dicyliecinde 6Y3blablcmapdblh
KepIHyIMeH cunammaamulH, jxcui kesdecemiH, 0aHekep MiHIHIH MyKblM KyaaatimoelH ducnaasusicobl. bya 1 munmi koanazenHiy eHOIpinyiHiy
OY3bL/bICbIMEH CUNAMMAIAMbIH 2eHeMUKAIblK 0emepMUHAYUNAHFaH aypy 6016in mabbliadbl dcaHe ai KyHee deliiH HaKkmublL emoey dxcylieci
KYPbLAMAFaH CblpKam.

Makanada 6ananapdarbl sxcemiamezeH ocmeozeHe3di Xupypausiavlk emoeyodir, mesecKOnusiAblK emec HaHe MmenecKONUsAbIK
uHmpamedyaasipavlk mytipeyiwmep (Pyw masikwacs, muman cepnimoi cmepicenvoep (TEN) scaHe m.6.) Ko0aHbLabin KHcypeizisemin
3amaHayu mypJ/epi mypa/nl FblAblMU 0epekmep MeH Xupypausiablk emoey maciadepi maakvlaauraH. Xupypausielk emoeyde K0a10aHbLAAMbIH
6ekimy KypblAFblaapblHbIH KeMWIiAIKmepi MeH KymiiemiH ackKblHyaAapsl mypaJsl CapanaHfaH.
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Kipicne

’KeTinimereH ocTeoreHes - cyleK KypbLIbIMbIHbIH,
e3repyiMeH, kUi CbIHybIMEH »JK9He ©3re Myllesep
)KyHeciHZle OY3bLIBICTAPABIH, KOPiHyiMeH CUIATTalaThIH,
JKMI Ke3JleceTiH, JoHeKep TiHiHIH TYKbIM KyaJaWTbIH
Jucmiasuscel. bysn 1 TUOTI KoJareHHiH, eHZipinyiHiH
OY3bLIbICEIMEH cunaTTalaThiH reHeTHKaJbIK
JleTepMUHUpJi aypy 6GoJsbin Tabbuiazel. JKeTinmereH
octeoreHe3niy, (KO) pmamy  MexaHHM3MiHIH  JkaHa
JKOJJJapbIHbIH,  TabblIyblHa  GadsaneicTel  Sillence
reHeTUKaJ/bIK, JKikTeMeci 9pJallbIM  TOJIBIKTBIPbIIBII
oteipazsl [1], Online Mendelian Inheritancein Man (OMIM)
2017 oKblIbl TeHETHKaJblK TeTeporeH/iNiKTI eckepe
oThIpbII, oKmayaanFaH XKO-iH 17 TypiH axbipaTTs [2].

Orfanet 2016  XbUIBI ~ KOpPCETKEH  pPecMHU
maJimetTepre cydeHcek [2], KO Tapanysr 100 000
TypFbIHFa wakkaHaa 10,0 kypanabl, AKII nen Kanagaga
ceipKkaTTanywbLiblK 1:10 000-20 000 >xafmaiibl KepceTin
Typ [3-5].

Kasipri yaKbITTa Fa/IbIMJapFa cyitex
CBIHFBIIITHIFbIHA dKeJIeTiH HAaKThl MeXaHU3M/lep Gericis,
coHbiMeH KaTap KO reHeTHKa/JbIK >koHe (GEHOTHUNTI
©3reprillTiri TyciHiKci3.

JleHcay/ibIK caKTayAbl AMbITY OpTa/bIFbIHbIH 2020
KBLIFBI JlepekTepi 6olibiHia Kasakcranga 2020 KblaFbl
pecMu MaJliMeT GOMBIHIIA CYHeK-OYJILIBIKET, JoHeKep TiHi
aypyJ/1apbIHbIH Tapasybl 0-5 xkac apanbirbiiaa 11,8 Kypazbl
[6]. Enimizzme xapusiiaHFaH aknapaT Ke3zepi 60MbIHIIA
KO Tapany »uiniriH HakTbl caHJapfa ciaTeMme acam

aHBIKTAy KUbIH, ce6ebi aTasMbIll aypy TypJii TUNTEPiHiH
JlaMyblHa 9KeJIeTiH MyTauusaap a9/ KyHre JiediH TOJIBIK,
3epTTesiMereH [7].

CoHbIMeH Karap, OYriHri TaHJa MOJIEKYJIaJIbIK-
FeHeTUKa/IbIK, ~TaJJayJapJbl OTKi3y JKoHe oJiapblH
HOTHXeJIepiH KJIWHUKAaJBIK, KepiHicTepiHe
COMKeCTeH/IipYAiH Kelbip KUbIHABIKTAph! 6ap. COHABIKTaH
2KO 0Oap Haykacka mgep Ke3iHJe [JUarHo3 KOUBLIBIIN,
Oip/ieH CollKeC MaTOreHeTHKAJbIK €M TaFaWblHAaJIaThIH
)armanyaap ere a3. KO 6Gap HaykacTapAbpl emjey oJi
KYHTe JileidiH KypAeJii 60JbII Kasa 6epe/ii )KoHe aTaIMbIII
HayKacTapFa MeJUIUHAIBIK KOMEK KOpCeTy/eri 0cChl
MaceJsiesiep KelleH/JI MYyJbTUAUCLUIIMHAPJBIK TaCII/AI
YKYMBLUIZBIPYABI KaKeT eTefi [7-9].

Ocbl MacesieHiH e3eKTiIiriHiH Tafbl 6ip KepiHici -
KO ToH cylek TiHiHIH KypbIIBIMABIK ©3repiciHiH epuryi
ayblp OY3bLIBICTAPp MEH MaTOJOTUSJIBIK ChIHBIKTapFa
oKesyi. Ayl osap 3 Ke3eriHJe MyreJleKTiKTiH Herisri
ce6ebi 6OJIBIN caHaJIa/bl )KoHe HayKacTapAblH eMip cypy
canacblH aHbIKTaW bl [10-13]. CoHABIKTaH CyHeKTepAiH
»KaHa ChIHYJIapbIH 60JIAbIPMAY YILiH )K9HE aCKbIHY/Iap/bIH
alIbIH aJly VUIIH HayKacTapfa KOJIaWjbl XUPYPTHUSJIBIK
eM/iey 9JliciH TaFalbIHJAy 63€KTi TaKbIPbINKA aWHAJIBII
OTBIP.

94e64 IWIOJIyABIH, MakcaTbl - bananapjarbl
)KeTIJIMereH ocTeoreHe3fi XUPYPTUSIBIK — eMJeYAiH

3aMaHayH TOCi/lJiepiH cunmarTan capasay.

9Jeb6ueT Ko3JepiH i3jey crpaTerusicbiHa cunaTraMa

Ocbl opibreTKke wWIOMYAbl »KacayFa JadbIHJBIK,
6apoicbiHga 6i3 PubMed, MEDLINE Complete 6a3anapeinzia
Medical Subject Headings (MeSH) npuHnunia Kosijassl,
«osteogenesis imperfecta», «surgical treatment» Ty#in
ce3zepiH KoJiaHy apKbLibl 2022 xbliFa JeHiHri ofe6uer
Ke3JepiHe i3gey »xkyprisingi. Xannsl i3gey HoTUKeciHzAe
58 komkasba Tipkeszi, cypblnTaygaH coH 23 Kospkazbta

ipikTen anbpiHABL MakanaHblH ~ Heri3ri GesiMiHgeri
3aMaHay¥ eM TYpJIepiH capasiay TeK aTajFaH 6a3anmaparbl
MakaJiajap Herisinje tapkaTtbliraH. Opeic Tinzai ane6uer
Ke3Jepi Je KoFapbl aTajJfaH TYHIH ce3jepre KocbIMIla
«aypyluaHJbIK», «Tapajybl» >XoHe T.0. ce3Zep OOWbIHIIA
3JIEKTPOH/bI FBIIBIMU KiTanxaHa apKbljbl 3epTTe/].

’KeTtisiMereH ocreoreHe3iH, eMiHe KaJIbl IOy

KO empey cumnToMaTHKaJbIK GOJBIN TabbllajAbl
>)K9He eM aypy aFbIMbIHBIH aybIpPJIbIK, JapexeciHe Tikesei
Toyeali 6oaMak. EMaeyaiH MakcaThbl cyilieKTep/iiH CbIHY
JKUeJIiriH  TeMeHJeTyre, HayKacTblH, KO3Fa/bICbIHbIH
J)K9He ToyeJsCi3AiriH >KoFapJjaTyfa, aypy CHHADPOMBIH
TeMeH/IeTyTe, CyHeKTeH TbIC KepiHicTepai Aep KesiHze
aHBIKTAIl, 6aKblIayFa XoHe J[9pijiK eMHiH Kepi acepJiepiHiH
a/ibIH asyFa Herizgeneai [9].

KO 6Gap HaykacTapAbl eMmzey VIUiH apHalbl
MaMaHJapAaH KypbUIFaH (TeAuaTp, XUPYpr-opTollef,
reHeTUK, peabUJIUTOJIOT, 3HAOKPHUHOJIOT, CTOMATOJIOT,
CYpZ,0JI0T, 9JIeyMEeTTIiK KbI3MeTKep/MCUX0JI0T) Kenbelinai
Tom Kaxet [11,12].

XKannbl  KapacTbIpblIbII ~ OTBIPFAH  aypYZbIH
MeZMKaMeHTO3/Ibl eMiHiH JaJieeMesiKk 6asackl aJi fe
6oJsica a3. KO kesiHze KoJsiJjaHy YLIiH A9piJliK 3aTTapAblH
TYpJIepiHiH, THIMZIJIrT MeH KayillCi3JiriH  3epTTey
MaKCaTbIH KOINTereH 3epTTeysep xanracyga [14]. Kasipri
TaHJa CyHeK TiHiH KaWTa MoJiesbjieyre OaFbITTaJFaH
JIopiJsik 3aTTap/blH eKi TOGBI ToXKipubeae KoJAaHbLIaAbI:
aJIFALLKBIChl — KOFaJIFaH CyHeK TiHI MaccacblH KaJlblHa
KeJITipyre GaFbITTaIFaH cyHekTy3yuii 3aTtap (dropuarep,
KaJbIUTOIMH), eKiHWi Tom - CcyHeKk pe30pOLUsICh
WHTHGUTOpPIApHI - 6uchochoHaTTap, KaMbUK Ty3aphl, D
JopyMmeHi [15,16].

2KO popimMeH eMjzeyne GipHelle XbLijap GoHbIHA
6udochoHaTTap KOJAAHBLIBIN KeJeAi. AypyZAblH >KeHiI
arpIMJIapblH/ia OyJs A9piaiK 3aTTap TaralbIHAAJIMaN/bL.
BudochaHaTTap/bl KIMHUKAJIBIK KIHE ayPy TAPUXbIH/AFbl
MaJliMeTTEpTE JKOHE pPEHTreH-ZIeHCUTOMETPUS
HOTWXKeJiepiHe Heri3fese TaFralbIHAAMa/bI [17].

YakbITbIHJA TaFaUbIHAAJFAaH MeJUKaMeHTO3/ibl €M
HayKaCTbIH 6Mip canacblH apTThIPYFa, CbIHYy/Iap MeH cyiek
KHCal0JIapbIHbIH, JaMy >KUIJIriH KbICKApTyFa MYMKIHZIK
6epeni.

XupyprusiblK, eMJeyAiH, MiHJeTI - CbIHBIKTap/bl
KaKeT yaKbITbIHAA JK9He JypbIC OCTEOCUHTE3JEY,
COHbIMEH KaTap Y3bIH CYHeKTepJiH AedopManusjiapblH
YKOHE CKOJIM03/bl TY3eTy 6OJblll TabbLiajbl. /lereHMeH,
CYHeKTiH KHcaroapblH KOCMETHUKaJbIK TY3€eTYy KaXKeTTiJIiri
aTaJMbILl aypyZAbl XUPYPIrUSJIBIK eMJeyre KepCeTKill
peTiHze KapacTelpbliMaiabl. Cebebi  KUHAKTaJIFaH
TaXipubese 6i3 ocbl MakajaZa KapacTbIPbII OTBIPFaH
KO xupyprusiblK eMiHJe TeJeCKONUAJIbIK JKoHe
TeJIECKONUSAJIBIK, eMeC e3eKTep/eH TypaThblH CyHekiminik
TyWpeyilTepsi KoJAaHy Ke3iHZeri acKblHyJapZblH,
Ke3/iecyi ie Ha3ap ayzapazsl [18,19].

OTazaH )oHe CbIHY/,aH KeliH HayKaCTbIH KO3FaJIbIC
GeJsICeH/IiJIIriH Ka/IMbIHA KeITipyie OHAJITyFa 6aFbITTa/IFaH
ic-1apaJsiapZiblH Jja MaHbI3bl 30P.
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ConpiMeH, KO 6ap HayKacTapAbl XHUPYPTUSJIBIK,
eMJieyre  Herisri  KepceTKiliTep  y3blH  TYTIKLIeJI
CyHeKTepAiH CbIHYbI, Tya NaiAa 60JIFaH XoHe XKapaKaTTaH
KeliHri gedpopmarnusamap 60.bin caHaaaAbl. CbIHBIKTapZbl
XAPYPTHUSIBIK, ~ eMAeyAiH  MakcaTbl  ¢parMeHTTepAiH
BIFBICYBIH JKOI0 JK9He 6O0JbIpMay, aybIPCBIHYAbl a3alTy
KoHe epTe 6eJsiceHZipy MYMKiHJiriMeH MMMOGU/IM3aIus
YaKbITBIH KbICKAPTY CaHaJIca, asiK-KOJIZIbIH, aHaTOMHUACBIH
KaJIllbIHa KeJITipy oHe CYHeKTiH MaKCUMaJlZibl Y3bIH/bIFbI
GolibIHA CYHeKTiH imiHe TyHpeyill OopHATyY XUPYPTrHUSIIBIK
eM/IeyAiH Heri3ri NpUHIUI 60JIbIN TabbLIabIL.

KomxkeTtiMai  omebuerTep  Ke3zepiHJe  cyiiek
CBIHBIKTApbIH 6eKiTy VIIiH opTypsi KYpbLIbIMAAPAbIH
KOJIZJaHBbLTY bl CUNATTaJIFaH, coJlapAblH iminge
TeseckonusiiblK, emec (Rush Tagkmacel, KroHTHIED
TyHpeyil), TUTaHHaH >acanraH cepnimMai esektep (TEN),
KupiHep cbIMAapsl, UBIK CyHeriHiH HHTpaMeay/IsapIbIK
OCTEOCUHTe3iHe apHaJIFaH dukcaTop-TyipeyimTep
(UHN) xoHe  TesIeCKONMHUSJIBIK ~ HWHTPaMeAy/IsapJbIK
TyipeyimTep Bailey-Dubow (BD), Sheffield, Fassier-Duval
(FD)), myiacTHHaMap MeH ChIPTKbl GEKIiTY KYpbLIFbIIApbI
KOJIIaHbLIa bl [20-24].

Cy#ekiwinik Ty#peyimTepAid JAaMy TapuXblHA
KbICKaIlla Loy »kacacak, 1952 »xbuibl Sofield H.A. meHn
Millar A. asfamr peT WHTpaMeAyJUISPJBIK TyHpeyimTepai
eHri3y oficiH cumattagpl [25]. Anaijga GanaHblH cyieri
O6CKEH/IiIKTEeH, TYUpeYyill CYHeKTiH Y3bIHABIFbIH TOJIBIFBIMEH
ycTail ajMayblHa 6GalsaHbICTBl  AedopMalUsIapAblH,
peuuauBTepi MeH TYHUpeyilITiH ChbIHY OTaHbI eKiHIUi peT
KalTa )ypri3y/i KaKeT eTTi.

1963 xkbLibl Bailey R.W. xxone Dubow H.I. 6ipiniui
6oJibII  Cyliek ©cyiMeH y3apTbIAThIH TeJeCKOMUSIIBIK
HHTpaMeAy/ISIpbIK, KYHeHi ycbiHABL [26]. On xkyHeneri
TylpeyilTiH 6ypaHjabl T-Topi3ai yuisl )kyMcak, TiHAepre
Kellin KeTyiHe 6al/IaHBICTBl aCKbIHYy JeHreii >XoFapbl
6osbln Kasia 6epfi. Keitinri Sheffield yceinFaH Ty#ipeyiumTiy,
©3TepTi/IreH HYCKACbIHJAA VLIl ©3eKKe G6eKiTiseTiH
6osabl [23]. ATasnraH e3eKkTepAi GekiTy KesiHze ipresec
6ybIHAAPABIH apTPOTOMUSCBIHA KQXeTTiJiK Ty/pbl, acipece
YJIKeH KITIHIIIKTI 6eKiTy Ke3iH/e xapaKaTTapFa aKeJ .

Fassier u P. Duval uHBasuBTi gapexeci TeMmeH
aHTerpajThl KipeTiH TesleCKONUSIBIK TyHpeyiluTi a3ipsieai
[27]. Auctanbabl 6ekiTyxniy e3ingik HyckacbiH T. Cho et
al. ycelHFaH 060J1aThIH, aTaJMbIll KYPBUIBIMHBIH, 6ipas
Geuiiri Teciri 6ap KbLIBILUTOPi3/Ji YIILIHAH TYpPajbl, OJI
Tecik apKbLIbl 3MUQU3JE KeCeTiH cnuuasap KeMeriMeH
6ekiTysnep opblHanabI [28].

Temenpe 6i3 KO 6ap HayKacTapzbl XUPYPTUSJIBIK,
eM/ieyAie KOJIZAHBLIBIN KeJle >KaTKaH KyPbUIFbLIAp/bIH
TUIMAINIriH 3epTTereH 3aMaHayd OipHelle 3epTTeyAiH
HETi3ri HOTIKeJIepiH TapKaTaTbIH 60JIaMbI3.

B 2019 »xblibl Munrasos E.P. jxoHe 6Gackasapbl
TEN e3ekTepiHiH oOKlayJaHFaH KOJIJAHbLIYbl MeEH
oHel UWinsapoB anmapaTbIMeH OipikTipin KosgaHyZABIH
TUIMAIITIHE  caJbICTBIpMaJibl  3epTTey  HOTHXKeJepiH
)Kapuaaazibl. ABTOpJIApAblH MaJliMJieyiHlle peBU3USJIBIK,
ora »xacay Kaxettiniri TEN ©3eKTepiH OKluayJsall
KoJijaHfaH Haykactapaa 100%-ab1 Kypaca, ekiHuii Tonta —
87,5% xypanpt [29].

An con xkbliabl PersianiP. etal. ycbiHFaH HaTHXe1ep
6olibIHIIA OTafaH KeMiHri 60-1bl anTafa peBU3Hs Kacay
KaxeTTiairi 75% »kafmaljbl Kypajbl. AliTa KeTeTiHi 6yn
3epTTeyllijiep 3epTTeyre KaTbICKaH 36 HayKac GaslaHbIH,
12-upa 6ip TEN, kanraubigza exki TEN kosjganraH

6osateiH [30]. ATasnraH eki 3epTTeyzne [Je pe3UBHSA
»KacayFa KaKeTTIMKTIH cebenTepi MHPEKIUsA, MUTPALHS,
©3eKTep/iH albIPbIHbIH 6Y3bLIYbl HEMece KUCAIobl 6OJIFaH.

bizzin HazapbiMbI3abl 2017 xbukl J. Scollan et al.
ycoiFaH KO 6ap HaykacTap[bl XUPYPTUSJBIK eMJeyie
Rush TasiKmaceid 229 HayKacTa KoJIJaHyAbIH HOTHXKeJIepiH
capaJiaHfaH OipiHm MeTa-aHaMU3/iH KOPBITHIHZBICHI
OOUBIHIIA OTaJlaH KeHiH HayKacTapAbl O0aKbLIAyAbIH 72-
i abIH/Aa KalTa oTa »acay KaxeTTisiri 39,4% »xafrgaija
TyblHAaFaH. OHbIH 25,7%-bIH/a TassKIIaHbIH MUTPAIHSIChI
aHbIKTasFaH. CyHeK CbIHYbl HeMece KHCaloblHa KATbICTbI
aCKbIHYyJIap HayKacTapAblH caydaeB 19,5% kesneckeH [31].

R. Marafioti xoHe G. Westin 20 HaykacTa
6ipHewie ocrteoToMus kacaygarbl Sofield-Millar opicin
KOJIZJaHA OTBIPBII, TeJeCKONMUSIbIK, WHTPaMeAyaspJblK
TylpeyimutepmMed 153  ¢ukcauusa xacaraH. Kailta
KYPBUIFbI OpHATy MeH MHTPaMeAy LISPJIbIK OCTEOCUHTEe3 i
BD Ty#peyimtepi apkblibl KyprisreH. HoaTmxkeciHze
cratukanblK Tyipeyimtep (Rush, FIN xoHe Steinmann)
KoJIJJaHFaH JKaFaanJapMeH caJIbICTBIpFaH/a BD
KOJIIaHFAaH HayKacTapZa KalTa oTa »acay KaeTTiiiri
3,5 ecere TeMeHereH [32]. Anaiiga, BD TyipeyimTepiHin
TUIM/JJIIriHE KapaMacTaH, aTaJMblIl KYpPblIFbIHbI KOJIJAHY
Ke3iH/Je  MexaHMKaJblK CHNATTaFbl  aCKbIHy/JIap/blH
TYbIH/AY KHUIJITHiH KOFapbLJIbIFbI 6aliKa1a/bl.

2020 xbuibl Addar A. et al. FD KypbLIFbICBIH
KoJilaHFaH 27 HaykacTbl 10 Kbl 6OHbl 6aKblIaybIHbIH,
HOTWXKeJiepiH >Kapusiajbl. BipiHumi peBususira gedinri
opTalla yakpIT 5,9 XbLIAbl KypaZbl *9He OCbl YaKbIT
ilmiHfe cyleK ChIHYbIHBIH HOTHXKeCiHJe KalTa oTa »kacay
KaxkeTTiniri 53,3% »xarnaija keszgecked [33]. CoHbIMeH
kKaTap Spahn K. et al. (2019) masiMzeyiHLIe cTaTUKaBIK,
TylpeyiliTepMeH cajbicThipFaHia FD Ty#peyiwiHig 4
KBUIABIK cakTaaybl 88% Kypazpbl (cTaTukanbikTa - 40%),
aJl peBU3Hs Kacay KakeTTijiri 8 ecere TeMeHeai [34].

3amMaHayM 3epTTey/nep capajaFaH MeTa-aHaJlN3
OeH IKyHeJsiK IOy HOTHXKesJepiHe Kapacak, OyriHri
Tagga KO XUpYyprusiiblK eMAeyAiH acKbIHyJapbIHbIH
KepceTKilli »KoFapbl 60JIbIN KaJa 6epe/i, TeleCKONUAJIBIK,
Ty#ipeyimtepai KosnpanraHHaH 50% CcaHbIH KepceTce,
TeJIECKONUSA/IBIK, eMeC TyHpeyiluTepAi KosJaHyAblH 58-
87% masimeTiH 6epin oTeip [18,19].

CyMekiwinik  TyHpeyiluTepzid  eki  TypiHiH
ACKBIHYJIapbl CaJIBICTBIPMalnbl TYpFbIAa TeMeHJeri 1-mi
KecTe/le KopCeTui.
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Kecme 1 - TeneckonusinblK JicaHe menecKonusavlk emec e3ekmepdeH mypambvlH cylekiwinik mytpeyiwumepdi KoadaHy kesindezi
acKbIHyAapOblH CAbICMbIPMAbI MONMAMACHI

Cy#ekiuninik TydpeyiurtepAiy *ui Ke3zeceTiH aCKbIHY/Iapbl

TeneckonusabIK eMec

TeJIECKOHHHJIbIK ©3€K TypJiepl KOJAaHblJIFaHAa 63eKTep KO/IAAHBLIFAHAA

©3eKTiH AedpopManusCchl 2Kui KbLDKBIN Kelieai
©3eK ylITapbIHbIH aXKbIpaybl [lepUUMIIAHTTBI ChIHBIKTAP/bIH 601y KayIli }KOFapbl
. ¥Y3bIH Ty#peyillKe aybICThIPY 60UbIHIIA PEBU3USJIBIK OTAHbIH,
TesleCKONUSAIBIK dCePiHiH 6Y3bUTYbI KarKeTTiiri
©3eKTiH XXyMcaK TiHJepre )KoHe 6YbIH KybICbIHA KOILYi Opraura KpI3MeT aTKapy KepceTKii 2-2,5 KblLIAbl KYpan bl

MeTasnudpusain aabIHFbl KOPTUKAI/IbI KA6aThl aPKbIJIbI
JUCTa/Ib/bl YIIbIHA ©3€KTiH, KaphlIl LIbIFYbI

MeTan bl TyHpeyillTiH CbIHY

PoTanusi/ibIK TYPaKChI3bIK

bi3 Ko/okeTiMJli oie6ueT Ke3/JepiH capajaFaHAal, MoJiMeTTep 9p KYPBbLIFbIZA OpTYypJii 6GOJbIN  Kesefi.
KO 6ap HaykacTapabl — XUPYpPrUsIbIK — eMzeyfne Bys Tek KypbUIFBIHBIH CHIIAaTbIHA FaHa eMecC, COHJaM-
KOJIJAaHBLIBIN KeJle KaTKaH KYpbUIFbLIAPJbIH THIMAININE  aK, HAyKacTblH epeKlleJiKTepiHe, OHbIH CyHeriHiH
MeH OTaJaH KeHiHri acKbIHyJIapAblH, PpEeBU3USIBIK MHKpPOAPXUTEKTOHHUKACHIHA KoHE T.6. 6alIaHbICTHI.
OTa »Kacay KaXeTTIJMIrHIH TybIHAQY >KUIJIri Typasbl

KOpBITbIHABI

TeseckonusIBIK, WHTPaMOJYJIJISAPJIbI KO 6ap HaykacTapra KeMeK KepCeTyaiH,
OCTeOCUHTe3/i OipiHIIIIIKTI KOJIJaHy TeJeCKONUSJIBbIK, CTaHZAPTTApbl Kasipri KyHi KypblIMaFaH, 9p HayKac
eMec KYPBUIFbLIap/bl KOJIJaHy HOTHXKeJiepiMeH  J9pislik eMzi TaHJayAa faHa eMeC, COHbIMEH KaTap
casbICThIpFaH/Ja OaslaFa GoJalllaKTa >Kacalybl MYMKiH — XUPYPTHUAJIBIK eMJi KocmapJayAa JAa »KeKe Ke3KapacThbl

OTaJIap/iblH CaHbIH eJ9yip a3aiTyFa MyMKiH/AiK Gepefi. TaJsan eTeji.

«Cy#ekiminik  TyHpeyimTepaiy KaHzal — Typi ABTOpsiapAbIH, yJeci. BapsblKk aBToOpJjiap OChHI
JKaKCchl?» JlereH Cypak aJli KyHTe JeliH e3 »kayaOGblH MakKaJlaHbl XKa3yfa TeH Jopexe/ie KaTbICThIL.
Tanmnajbl. TejecKomUsAAbIK — TyHpeyilTepAid  6acTbl Myzjeep KaKTBIFBICHI — MaJIIMAE/NTeH XKOK, By
apTBIKWBLIBIFBI -  y3[iKci3  eceTiH  6ajajaparbl MaTepHas 6acka GachbUIbIMAApAA Kapuslay YIIiH GypbIH

OpHAaTbIJIFaH ©3€KTi Y3bIHbIPAK eKiHIliCiHe aybICThIPY YILiH
KalTa 0Ta »acay »KUiJiriHig asarobl. 9/1eM XUPyprrepiHiy
Taxipubeci kepceTkeHzed, O 6Gap HaykacTapAbl
XUPYPTUAIBIK eMJey/le Kejeci TajanTap eckepinyi
KepeK: oTa 6apbICbIHAA MepUoCTalb/bl KaHaWHaIbIM/IbI
caKTayMeH KaTap, KaH >KOFaJTyAbl OapblHIIA asalTa
OTBIPBIN, AedOopMalUsAHbl TOJBIFBIMEH KO0 K9He CyHek
CBIHFBILITHIFBIHBIH, a/J/bIH aJyMeH KaTap ecyiHe KeJepri
KeJITIpMeyiH YIITacTbIPYybl KepeK.

MoaJliM/leJIMEereH JKoHe 6acKa 6achlIbIMJAp/blH KapayblHa
YCbIHBLJIMaFaH.

Byn mony aBtop A. XaceHKpI3bIHBIH PhD
JUCCePTALUSIBIK >KYMBICBIHBIH, TaKbIPbIOBIH —TaHJAAy
GapbIChIH/A XKypri3reH i3geHy »KYMbICTapPbIHbIH,
HOTHXKECiH/Ie Ka3blJIFaH.
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Pe3ome

HecosepweHHblﬁ ocmeoceHe3 — pacnpocmpaHeHHas HacsaedcmeeHHas ducniasus coeduHUMeNbHOU MKaHU, Xapakmepusyrnwascs
U3MeHeHUMU KOCMHOU CMpYyKmypul, YyacmbuiMuU nepesomamu, nposieseHUAMU HapyweHulj 8 0py2ux Op2aHOo8 U cucmem. Imo - eeHemuyecku

demepMUHUpOBAHHOe 3a60/1€e8aHue, Xapakmepusyrueecs HapyuweHueMm 8blpabomku KoiaazeHa 1 muna, 045 Komopozo Ha ce200Hs He
paspaboman cneyuguueckull aa120pum Je4eHusl.

B cmamve npedcmas/zeﬂbl HAay4YHble daHHble no COBPEMEHHbIM Memooam Xupypau4eckozo JieyeHusl HecoeepueHH020 ocmeozeHe3a
y demeli ¢ UCNO/1b308AHUEM HeMeNeCKONUYeCKUX U Mme/necKOnu4ecKux UHmpamedy/z/mprtx wmu¢mos [cmepcheHb waa, mumaHoeblX

anacmuuHblx cmepocrel (TEN) u dp.). B cmambe maksce onucaHsl Hedocmamku U oxcudaemble 0CA0HCHEHUS XUPYypau4ecKoz20 Je4eHusl C
npumeHeHuem 0aGHHbIX MeMAAA0KOHCMPYKYUL

Katouesvie caosa: HeCOSEpweHHblﬁ ocmeoceHes, demu, Xupypau4eckoe jieyeHue, 0CmeocuHmes, 0Cmeomomus, CmepicHu.

Modern Methods of Surgical Treatment of Osteogenesis Imperfecta in Children: a Literature Review
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Abstract

Osteogenesis imperfecta is a widespread hereditary dysplasia of connective tissue, characterized by changes in the bone structure,
frequent fractures, manifestations of disorders in other organs and systems. This is a genetically determined disease, characterized by a
violation of the production of collagen type 1, for which a specific treatment algorithm has not yet been developed.

The article presents scientific data on modern methods of surgical treatment of osteogenesis imperfecta in children using non-
telescopic and telescopic intramedullary pins (Rusch nail, titanium elastic rods (TEN), etc.). The article also describes the shortcomings and
expected complications after surgical treatment using these metal structures.

Key words: incomplete osteogenesis, children, surgical treatment, osteosynthesis, osteotomy, rods.
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Pesome

OdxcupeHue paccmampusaemcsi Kak 00UH U3 2/1a8HbIX (PAKMOpPO8 pUCKA NPOZPeccuposaHus 0cmeoapmposd maszobedpeHHo2o
cycmasa, Komopwlil cywecmeeHHo 81uslem Ha Ka4ecmeao J#cU3HU NayueHmos.

Llesb ucc1edo8aHus - oyeHUMsb Ka4ecmaeo HU3HU NAYUeHMO8 ¢ U36bIMOYHOU Maccoll meAaa u oxcupeHueM, nepeHecuux momasasHoe
nepgu4Hoe 3HdonpomesuposaHue mazobedpeHHo20 cycmasa Ha cpokax 3,6, 12 mecayes u 5 1em.

Mamepuaavt u memodul. [IpogedeHo cpasHumenvHoe uccaedosavue 154 KkauHuveckux HabGa00eHUll ¢ npuMeHeHuem
uHcmpymenma SF-36 e acnekme HapyweHUsl 8ecOpOCMOBbIX XAPAKMeEPUCMUK 08X 2pynn nayueHmos.

Pe3ysibmamul. B cpagHumeasbHoM acnekme 08yX OnpoueHHbIX 2pynn NayueHmos nojyvyeHsl conocmasumble pe3y/bmamsl nocae
nepeHeceHHO20 ONepamueHo20 8Mewameabcmea no 8CeM KpumepusimM Kauecmaa jHcusHu, oyeHugaemvle wkaot SF-36.

Bb1800b1. TomasibHoe 3HJonpome3upo8aHue mazobedpeHHo20 cycmasa sisasemcs sgekmueHoll onepayuell Kak y nayueHmos ¢
HOpMA/bHOU Maccoll meaa, mak u cmpadarujux oxcupeHueM, 8 6o0bulell cmeneHu okaswvlearoujee no3UMuUeHoe 8AuUsiHUe Ha COYUAIbHblE
acnekmul Ka1ecmea JHCUsHU, JHCU3HeCnocobHoCmu, 06we2o cocmosiHusl 300p08bsl U COCMOSIHUSL NCUXUYECK020 300p08bsl 8 npedenax UHoekca
Mmaccel mesaa om 18,5 do 40 ke/m2.

Knatouessle cao8a: osxcupeHue, sHdonpomesuposaHue ma3obedpeHHO20 Cycmasa, Ka4ecmeo HuU3HU.
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BBeaeHue

[lo wmepe crapeHus1  HaceJeHHUS  pacTeT
pacnpocTpaHeHHOCTb HEeWH(EKIHOHHBIX XPOHUYECKHX
3a6osieBaHUN. Cpesii HUX OCTE0ApPTPO3 SIBJSETCS OLHUM
13 HanboJiee pacIpoCTpaHEeHHBIX 3a60€BaHUH CyCTaBOB
y HOXHUJIBIX JIIOJIel, Topaxkasi 60Jiee TPETH JIIOZel CcTaplie
60 sieT cTas pacTtyuied mpo6JeMol B 3amaiHbIX 06I[ecTBaxX
M SBJSETCS OCHOBHOHW NPUYMHOW 3a60JIeBaeMOCTH U
uHBasnuAHOCTH [1-3]. He mocieiHIOI0 poJsib B maToreHese
0CTeoapTpo3a WrpaeT OXHUpeHHe 3a CYeT YCUJIEeHUs
MeXaHU4YeCKOTO BO3/eHCTBHUS Ha CyCTaBbl, BCJIEJCTBHE
3HAYUTEJbHO BoO3pacTallneil Maccbl Tesa. OxupeHHe
paccMaTpUBAIOT KaK OJWH W3 IVIAaBHBIX (PAKTOPOB PHCKa
MPOTPeCcCUPOBaHUSA JAaHHOU NaToJoTuu [4,5].

3a nocsefHMe HECKOJBKO JIeT MPOU3OILIN
M3MEeHEeHHUs] B OTHOIUEHWM Pe3yJIbTATOB, HCIOJIb3YEMBbIX
npu aHaiuze 3PpQPEeKTUBHOCTH MEIULMHCKOTO JIeYeHUs
WM oOpTolejfuyeckoW xupypruu. Hecmorpa Ha To,
YTO B TaKHUX aHaJM3axX MCIOIb3YIOTC KJIMHUYEeCKHe
M3MEeHEHHUs, OLleHHUBaeMble C IOMOILbI0 (U3WYECKUX H
JIOTIOJIHUTEIbHBIX 00CJe/JOBAHUHM, B NOCAeJHUE TO/bl

B KayecTBe HEKOTOPbIX pe3yJibTaTOB MEAUIHNHCKUX
W XUPYPrUYecKHX BMeIIATeJbCTB ObUIM  BbIJEJEHbI
MaTepnamﬂ U METOAbI
Y4yacTHUKaMM JaHHOTO HCC/leJO0BaHUS  ObLIU

nalyeHThl C pa3/IMYHbIMU MHJeKCaMU MacChl TeJ1a, KOTOpble
nepeHec/u NMepBUYHOe TOTAJbHOE 3HAONPOTEe3UPOBAHUE
Ta306e/ipeHHOro cycTaBa. Bcero B JaHHOM HcC/Iel0BaHUU
npuHsIYN yyacthe 154 nanuenTta. Cpefu o6cae0BaHHBIX
nauueHToB 53,9% (n=83) cocTaBisiau xKeHUHbI, 46,1%
(n=71) - MyX4MHBI, CpEJJHUH BO3paCT Y4YacTBYHOIIHUX —
68,8+7,4 roga.

[lanpeHTBl OBbLIM BKJIOYEHbl B HCCIeflOBaHUe
B JleHb WX IJIAHOBOM TOCHUTAJM3allMH, KOTOpOe OblIO
3alJIaHUPOBAHO 3apaHee. bblyia BeINOTHEHA TPOXU3BOJIbHAsA
BbIGOpKA.

CBSI3aHHOE CO 3/I0pOBbEM Ka4yecTBO >KHU3HH, OQYHKIHS,
WKaJbl 060JM U IIKaJIbl YJOBJETBOPEHHOCTH. IJTH
nmapaMeTpbl MO3BOJISIOT aHAJU3UPOBATb COCTOSTHUE
3710pOBbsI M IPOSIBJIEHHs 3a60/IeBaHUH B )KU3HH YeJIOBEKa C
€ro CoO6CTBEHHOU CyO'beKTUBHOM TOUKH 3pEHUs, I0TIOTHSIS
TEM CaMbIM 00'beKTHBHbBIE KIIMHUYEeCKHe JaHHbIe [6-8].

B [fonosHeHWe, NpPOrpecCMBHO YBeJHWYMBAETCA
YU CJI0 6OJIbHBIX OCTE0APTPO30M B COUETAHHUHU C OXKUPEHHEM
B MOJIOJIOM BO3pacTe, 4YTO B CBOIO O4Yepeb TpebyeT Gosiee
paHHEro npoBe/ieHHUs] 3aMeHbl Ta306€JPEHHOr0 CyCcTaBa.
TakuM o06pa3oM, C yBeJUYEHUEM IPOJODKUTENbHOCTH
KHU3HU MallMeHTa yBEeJIMYUBAeTCA U BpeMd, B Te4YeHHEe
KOTOpPOro IanueHT 6yaeT KHUTb C UMIJIAHTHUPOBAHHBIM
CyCTaBOM, yBeJIn4rBad COOTBETCTBEHHO 4acToTy
OCJIO)KHEHUH 1 KOJIMYeCTBO MOCIeAYIOINX peBU3ni [9].

Llesib AAaHHOTO MCCAEJOBAHMA 3aKJlOYajach B
OIleHKe KaueCTBa KU3HHU C UCT0JIb30BAHUEM HHCTPYMEHTA
SF-36 g/ mauueHTOB C MW36bLITOYHOM Maccod TeJa
U OXHUpPEHUEeM, TepPeHeClIuX TOTajJbHOe MepBUYHOE
3H/IONPOTE3UPOBAHUE Ta300€IPEHHOr0 CYyCTaBa Ha CPOKAX

3,6, 12 mecsueB u 5 JyieT.

B oTHowmeHun cocTosiHMA ynuTaHHocTu 111
nanreHToB (72,1%) cTpajanu OXUpeHUeM pas3JINYHON
CTeleHU JM60 MMesH H3ObLITOYHYI0 Maccy Tesaa u 43
nanyenTa (27,9%) uMeiu HOpMaJbHYI0 Maccy TeJa.

Cnenyet OTMETHUTB, 4YTO Haubosee
pacrnpocTpaHeHHOH NPUYMHON NepeHeceHHbIX onepanui
cpeJijd NalMEeHTOB 6bLI HJUMONATHYECKHUH OCTE0apTpo3
TazobepeHHoro cycraBa (52,6%), M 3TH NalUEHThI
HAXOAMJIMCh 1O/ HabJsoZieHueM B TeyeHue 60 Mecsles.
B kadecTBe cnoco6a ¢uKcaluy NpoTe3a HUCI0Jb30Balach
OecLieMeHTHasl TexHUKa (Tabauna 1).

Ta6/1ul4a 1 - KauHnuueckas Xapakmepucmuka uccs1e008aHHbIX nayueHmos, nepeHecwux momaJ/bHoe 3H00np0mesupoeaHue

maso6edpeHHozo cycmasa (n = 154)

Tlepemenubie n (%) Cpennee Menuana Habsmonaemsbrit
snavennue (SD) IIATIA30H
Boapacr (iret) 68,8 (7,4) 67,0 60-87
Hautmuwe comyTerByromux 3aboeBaHui 87 (98,8) 3,3 (1,5) 3,0 0-7
ITpumem MmenmramMeHTOB 83 (94,3) 2,8 (1,6) 3,0 0-8
Wunexc maccesr Tena 18,5 mo 24,99 kr/m? 43 (27,9)
Wnnerc Maccsl Tesa > 25 kr/m? 111 (72,1)

ITpuunna omeparun

Wnnonarmuecknit apTpoa3 Ta306epeHHOTO0
cycraBa

81 (52,6%)

ABacCKyJISIPHBIN HEKPO3
TOJIOBKY O€IpeHHOM KOCTH

38 (24,7%)

IlocTTpaBmMaTmaeckuit KOKCAPTPO3

25 (16,2%)

JlucmmacTiuaecknii KOKCapTpo3

10 (6,5%)

[lanueHThl, WMewIUe B aHaMHe3e Olepanuu
3H/IONPOTE3UPOBAHUS JIPYTHX CYCTAaBOB, YTO MOTJIO
HapymaTb QYHKIMOHUPOBAaHWE MPOONEPUPOBAHHOTO
CycTaBa, OBUIM WCKJKYEHbl C I1eJbl0 YCTPaHEHHUs
BJIMSTHUS IPYTUX XUPYPrUIECKUX BMEIIATENbCTB, TOMHUMO
TOTAJbHOTO  3HJONPOTE3UPOBAHUSA  Ta306eAPEeHHOr0
CyCTaBa, Ha BOCIPUSTHE KauyeCcTBa KU3HU, CBI3aHHOTO CO
3/10poBbeM. C60P ZAaHHBIX OCYIIECTBJISJICI B TeYeHUU 5

JIEeT. AaHHbIﬁ nponecc CoCToAM U3 U3YyYEeHUA MeJUITUHCKUX
KapT, OLEHKH KJIMHHU4YECKOIro COCTOAHHA IMaAlUEeHTa, H
npoBeAeHHA NHAWBHUAYaJIbHBIX OIIPOCOB AJiA ONIpeeJIEHUA
COHHaﬂbHO'AeMOFpa(bH‘-leCKI/IX XadpPaKTEPUCTUK, U OLI€HKH
Ka4yecCcTBa »KU3HH, CBA3AHHOTO CO 30POBbEM.
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JlaHHble O TOTaJIbHOMY 3H/JONPOTE3WPOBAHUIO
Ta306epeHHOT0 cycTaBa BKJIIOYAJIH: MPUYUHY
omepanuy, KayeCTBO JKHU3HH, OIleHEHHOe II0 IIKaJe

PesybTaThl

B Tabusuie 2 npejcTaBJieHbl 0aslJIbl MO KaxKJOH
KaTeropuu OLIEHKHM KadyecTBa >KMU3HM, CBA3aHHOIO CO
370poBbeM B rpymnmne nanueHtos ¢ UMT ot 18,5 go 24,99
Kr/mM2 (n - 43 (27,9%)) c ucno/sb30BaHHEM HHCTPyMeHTa
SF-36 HauMHas ¢ JoonepalMOHHOrO 3Tana U cpokax 3,6,12
MECSIEB U 5 JIeT.

B oTHomenuun SF-36 manueHThI MoKasaaud GoJiee
BbICOKHE OIIeHKH II0 KaTeropusiM, OIlleHHBaIUM

Tabauya 2 - Oyenka no kamezopusm SF-36 das epynnel
sHdonpome3upogaHue masobedpeHHo20 cycmasa

SF-36, [OJAWTENBHOCTh KJAWHHUYECKOrO  HabOJJeHMd,
JUTUTEJBbHOCTD [OCTE0NEPALMOHHOTO epPUo/a.

couvaJibHbl€ QaCIEeKThI, »KU3HECIIOCOOHOCTb U 06Luee
COCTOAHUE  340pPOBbA, U 6osiee  HHU3KHe cpeaHue
IMoKa3aTeJii 10 KaTeropudam, OeHUBarnliuM q)HSPI‘{eCKI/Ie
ACIIEeKThI, (byHKLlI/IOHaIIbeIe BO3MOHOCTH I10 CPaBHEHUIO
C foonepalluOHHbBIM YPOBHEM.

nayuenmos ¢ UMT 18,5 do 24,99 ke/mZ2, nepeHecwux momaszbHoe

Kareropun N Cpennee saauenue (SD) Menuana -
3
= 3] [=] Q E Jur]
© O & 9} 3} =
=4
: ™ © N 0 : ™ © o 0 g KB
& © © N ® o ) ) - © ES
= 8 8 o 2 = 8 8 o 2 © &
g O 5] o o e k) k) 2 ) £
=4 = = o =2 =4 = = I 5
QyHKIHOHABHELe 43 25,3 454 | 654 | 755 | 76 | 20,0 | 450 | 650 | 80,0 80,0 0-90
BO3MOXKHOCTHU
Dusnveckue N
Pt 43 26,4 39,0 | 40,0 70 75 | 300 | 250 | 450 680 | 73, | 0-100
Boub 43 15,5 20,5 | 30,1 50,1 | 75,0 | 10,5 | 250 | 30,0 | 51 | 0 | 0100
Obmee cocrosmme 43 40,3 65,9 | 170 85,5 | 87,0 | 40,0 | 77,0 | 75,0 | 88,0 | 90,0 | 0-100
3J0POBbA
HKusuecmocodbrocTb 43 40,5 67,2 75,2 80 86,6 | 40,0 | 75,0 | 75,0 | 80,0 | 85,0 10-100
ConnanbpHbIe )
s 43 35,6 67,9 | 70,9 799 | 855 30,0 | 750 | 700 | geq | 804 | 0100
OMoLHOHAb b 43 25,7 55,3 | 65,3 77,5 | 87,7 30,0 | 66,6 | 65,6 85,0 | 0-100
ACIIEeKTHI 77,0
Iemxmrzeckoe 43 33,5 62,2 | 62,2| 622 | 788 30,0 | 66,0 | 650 | 66,0 | 80,0 | 12-96
30POBbBE

B Tabsiune 3 npejcTaBsieHbl GaIbl M0 KaXKA0U
KaTeropuu OLEHKH KayecTBa >KM3HM, CBSI3aHHOTO CO
3/10pOBbeM B rpymne nanueHToB ¢ UMT 225 kr/M2 (n- 111
(72,1%)) c ucnob3oBaHueM MHCTpyMeHTa SF-36 HauuHas

Ta6bauya 3 - OyeHka  no kamezopusam  SF-36 das

3HdonpomesuposaHue maszobedpeHHo20 cycmasa

C ZI00MEepallMOHHOr0 3Tana U cpokax 3,6,12 MecsueB u 5
neT. 0TMevaeTcs aHaJIOTHYHasI TOJ0KUTEeAbHas JUHAMHUKA
BO BCEX KaTeropusax KauecTBa KHU3HHU.

epynnsl nayueimos ¢ UMT > 25 ke/m2, nepeHecwux momasabHoe

Kareropun N Cpennee saauenue (SD) Menuana S
2
= o o 2 = = o o 8 = s o
© o < ot o
g E E = S & 2 5 2| & s g
: o © s 0 . o) © « 0 o=
% 5] 5] » 0 % 5] 5] - <] = g
o o ] o o o S
g =3 2 g 2 g 2 2, g = s &
e 2 2 2 2 ! 2 2 2 2 s
S =2 = =
(DyHKL[I/IOHaJILHLIe -
St 111 24,5 45,0 | 70,0 | 80,0 | 80,5| 18,0 | 45,0 | 75,0 | 76,5 82,0 0-90
Quapraeckne 111 24,0 40,0 | 45,0 75,5 | 85,6 | 28,0 | 30,0 | 46,0 | 70,5 | 84,0 0-100
acCIIeKThI
Bomb 111 12,0 22,0 | 40,4 55,5 | 80,0 | 10,0 | 24,0 | 38,0 | 52,4 | 80,2 0-100
Obmee cocrosme 111 38,0 68,5 | 75,0 86,6 | 88,5 | 35,0 | 78,0 | 76,5 | 85,0 | 86,0 0-100
310POBBbS
HKusuecmocodbrocTh 111 39,5 68,3 78,6 84,5 87,0 | 39,0 | 73,0 | 75,0 | 82,0 | 85,5 10-100
ColmatbHble 111 30,2 69,0 | 80,5 80,0 | 89,0 | 29,0 | 75,0 | 79,0 | 81,0| 885 0-100
acCIIeKThI
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IIpodosscenue mabauyel 3 - Oyenka no kamezopusim SF-36 0das epynnsl nayuenmos ¢ UMT 2 25 ke/M2, nepeHecuwiux momasasHoe

sHdonpome3uposaHue masobedpeHH020 cycmasa

Kareropun N Cpennee saavenne (SD) Mennana 0=
2
= © 3) < = = 15} o S = S o
: ™ © o 0 : ™ © N 10 s B
% ® [ » 5] % ] @ o ] I g
(0] o] Q Q () [ =)
B 2, 2, 2 2, B 2, 2, @ 2, SR
8 ) o) o O g ) o) & O T
=3 = =2 5 = =4 =2 =2 5 =2
OMOLHOHAIb b 111 25,0 56,0 | 70,0 82,4 | 90,0 29,0 | 65,6 | 68,0 | 80,5 885 | 0-100
acCIIeKThL
Hcmxirzeckoe 111 34,0 60,0 | 65,5 70,5 | 80,5 32,0 | 64,5 | 62,4 | 68,8 | 78,8 12-96
3J0pOBbEE
06cyxaeHue
Ha pa3anYHbIX ITalnax pea6I/IJ'II/ITaLlI/II/I o HCHOJ’IbByﬂ MPUHATBIE KpUTepuu BKJIOUEHUA
CpaBHEHHUIO C JO0OoIlepallMOHHbIM YypPOBHEM OTMe4YaeTCda U HCKJIOYEHHU I IIOJIy9UJIOCh HaGpaTb OAHOPOAHYIO

3Ha4YUTeJIbHOe yJiydlleHHWe M0 BCEM KaTeropusamMm OLEeHKH
Ka4yeCTBa )KU3HU U YMEHbIIIEeHue 60J1eBOTO CUHJApOMa.

B orHomenuu SF-36 06oJsiee BbICOKHE 6aJljibl,
KOTOpble VKasblBaJXd Ha Jiydlllee KayeCTBO KU3HH,
HabJII0la/INCh B KAaTeropusix COLHUAJbHBIX aCHEKTOB,
3MOIIMOHANIBHOTO CTaTyCa, XU3HECIOCOOHOCTH, OOILero
COCTOSIHHS 3[{0POBbSI M COCTOSIHHE IICUXUYECKOT0 3/J0POBbS,
B TO BpeMsl Kak 6ojiee HU3KHe OIleHKH HaGJIIOJATUCh B
KaTeropusax GpU3NYeCcKUX acHeKTOB U QYHKIMOHAJIbHBIX
BO3MOXXHOCTEM.

HecmoTpsi Ha BbICOKHMe Gasyibl B 06eHX rpymnmnax,
KOTOpble yKa3bIBAIOT Ha Y/Iy4YlIeHHe KadyecTBa >XU3HU B
KaTeropyusax COLMATbHBIX aCHEKTOB, 3MOIMOHAJbHOIO
CTaTyca, >KM3HECHOCOOHOCTH,  OOLIero  COCTOSHHUA
37I0POBbsl U COCTOSIHHE IICUXWYECKOTO 3JI0pPOBbSl, U
GoJsiee HH3KHE OLEHKH B KaTeropusx OQU3WYECKHX U
QYHKIMOHA/NBHBIX BO3MOXXHOCTEH, OTMevaloTcs GoJee
BBICOKHE [TOKa3aTesM B TPyIlle NAl[MEHTOB, CTPA/LAIOIHX
OXKMpEHHEM, HeXXeJIH B IPyIIe ¢ HOpMaJbHOW MacCod TeJl.
YTo B CBOIO OuYepe/ib CBSI3aHO C OTATYAIOUINM BJIUSHHUEM
O’KMpEeHUs Ha Ka4eCTBO KM3HU NAI[MEeHTOB C BbIpAXKEHHOU
naToJiornei Ta300e/pEeHHOr0 CycTaBa, B CBA3M C 4YeM
1ocjie ONepaTHBHOIO BMellaTe/bCTBA U BOCCTAHOBJIEHUS
AQHATOMHYECKOH 11eJIOCTHOCTH CycTaBa OTMeyaeTcs GoJee
BBICOKAsl Y/I0BJIETBOPEHHOCTh JAHHOU I'PyNIbI TALHEHTOB.

BbIBOABI

ToTa/bHOE 3H/AONPOTE3UPOBAHUE TA300€JPEHHOT0
cyctaBa sBiaseTcs 3PPeKTUBHOU omepanueil Kak y
NalMeHTOB C HOPMaJIbHOM MacCoH TeJla, Tak U CTPaaloliuX
OXXUpeHHeM, B 0OOJIblIed CTeNeHW OKasblBaKollee
NO3UTHBHOE BJIMSIHUE Ha COLMAJIbHbIE aCIEKThl KauecTBa
YKU3HM, )KU3HECTIOCOGHOCTH, O6ILEr0 COCTOSIHUS 3/10POBbsI
Y COCTOSIHUS ICUXUYECKOI0 3/10POBbs B Ipe/iesiax UH/ieKca
Macchel TeJia ot 18,5 1o 40 kr/m2.

[TosioxuUTEIbHAS JMHAMUKA I0Ka3aTeJlel KayecTBa
)KU3HM B IEpPBbIA Tof IOCJe IepeHeCeHHOW onepanuu
Ha MpsIMyl0 3aBUCUT OT pe3y/JbTaTOB JOCTUTHYTOH
YHKIMOHAJIBHON peabu/IMTALMU U LieJleHallpaBJIeHHOr 0
CHMDKEHUS MacChl TeJla.

JlutepaTtypa

IPYNIy HUCHBITYEMBbIX MO OTHOIIEHHWIO K ONEepaTUBHOMY
BMellaTenbCTBY. Ellle OJJHUM BaXXHBLIM MOMEHTOM GbLIO
TO, YTO ONUCATEJbHBIA XapaKTep JAHHOTO HCCJIeJ0BaHUs
He MO03BOoJIgeT CKasaThb, 4YTO SF-36 /i OolleHKU KadecTBa
»KU3HU MALHEHTOB C 0XKUPEHHUEM, TEPEHECIINX TOTATbHOE
3H/IONPOTE3UPOBAHKE Ta306epeHHOTO CycTaBa,
ABJiSeTCs1  HauboJsiee  NOAXOAALMMHU.  Heo6xomuMbl
JaJbHeHIIMe MCCae0oBaHUsI C 0oJjiee 3HAYUTEJbHBIM
YHCJIOM HCIBITYEMBIX, PACIIMPEHHON CTPYKTYPOU U 6osiee
[JIy6OKUMHU CTaTUCTUYECKUMHU MTOAX0AAMHU, YTOOBI I0CTUYD
JIy4liero nmoHuMaHusi 3GpPpeKTUBHOCTH UHCTPYyMeHTOB SF-
36 Npu KUCNOJIb30BAaHUMU [/l MALlUEHTOB C U36BITOYHOMU
Maccoy TeJia, IepeHeclINX 3Ty OllepaLuio.

ToTanbHOe 3H10NPOTE3NPOBAHUE Ta300€JPEHHOI0
cycraBa siBseTcs 3¢ GeKTUBHOH onepanyel y NalleHToB,
CTPaZalIlUX  OXHUpeHWeM, B  6oJsblledl  CcTemneHH
OKasblBawlllee I03UTHBHOE BJIMSAHHE Ha COLMasbHbIE
aCreKTbl KauyecTBa >KU3HH, >KU3HECIOCOOGHOCTH, 0O6LIero
COCTOSIHMSL  3JI0POBbSI U COCTOSIHUA  NICUXUYECKOTrO
3/10pPOBbs.

Bosiee HU3KMe moKa3aTeau QU3NYECKUX ACIEKTOB
KauecTBa H3HU U OQYHKIHOHAJbHBIX BO3MOXXHOCTEH
BeposiTHEe BCEro CBfI3aHbl C OTCYTCTBUEM YeTKOU
MporpaMMbl peabUJUTANUN I H3y4aeMOW TIpyMIbl

MMaleHTOB.

KoH}/IUKT uMHTepecoB. ABTOpbI 3asBJAKT 06
OTCYTCTBUH KOHQIMKTA UHTEPECOB.

CDnHchnpOBaHne. BHemHux HWCTOYHHKOB
QJI/IHaHCI/IpOBaHI/IH JAAHHOI'0 UCCJIeJOBAaHUA HE ObLJI0.

Bkyag, aBTropoB. Konuentyanusapusa - A.CA. u
AN.D.; meTogonorus - A.CA, u AUD; nposepka - AUD;
dopmanbHbId aHanu3 - A.C.A.; HanmvcaHue (OpUTrMHAIbHAs
yepHoBasgi moarotoBka) - A.C.A; HamucaHue (0630p H
penakTupoBaHue) - A.N.O.
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CeMmi3ikneH aybIpaThIH HAyKacTapAblH »)KaM6ac GYbIHbIH 3HJ0NpoTe3AeyAeH KeliHri emip canacol

Appames C.A. !, AxtsimoB U.@. 2

1 Ne2 opmonedusi 6esiminiy dapizepi, Tamapcman Pecny6aukacbt [JeHcayabik cakmay MuHucmp.iginiy Pecny6aukaavik
KAUHUKA/IbIK QypyXaHACbl; mpasmamoso2us, opmoneous 1eaHe 3kcmpemandsl jxaroaliaap Xupypausicel KagedpacwsiHbly acnupanmel, Kasaw
Memaekemmik meduyuHa yHusepcumemi, KazaH, Pecell. E-mail: ardashev-sergei@mail.ru

2 Tpasmamo.siozusi, opmonedusi d#caHe IKCmpemandsl Hardaliaap Xupypausicol kageopacsiHbiH MeHzepywici, Kazan memaekemmik
MeduyuHa yHugepcumemi; Tamapcman Pecny6aukacyl JJeHcayvik cakmay MuHucmp.iieiniy Pecny6aukanblk KAUHUKAAbIK AYPYXAHACLIHbIH
6ac Ful1bIMU Kbizamemkepi, KazaH, Pecetl. E-mail: yalta60@mail.ru

Tyninaeme
Cemi3dik scambac GybiHbIHbIY 0cmeoapmpumi 0aMyblHblH Heziszi Kayin-kamep pakmopaapuiHuiH 6ipi pemiHde Kapacmuvipblaadbl
JicaHe HayKkacmapdbly eMip canacbiHa aiimap.iblkmatii acep emeoi.

3epmmeydiy makcamul - ceMizdik neH ayblpamuiH HAyKacmapdaosiH jcambac 6yviHblH 3Hdonpome3sdeydeH Kellin 3, 6, 12 ail scane 5
JICbI1 GMKEHHEH COH 01apdbll OMIp Canacsii 6aranay.

9ddicmepi. XKaanvel canvt 154 HaykacmulH caamarsl MeH 60UbIHbIH OY3bIAFAH CUNAMMAMAAAPLL 60UbIHWA 2 MOObIHbIY MIp canachl
SF-36 KypasviH natidanaHa omelpbin, CaabICMbIPMALbl 3epmmey Jicyp2iziaoi.

Hamuosicenepi. Haykacmapdbuly eki cypaarai mo6blHblH caablcmblpmansl acnekmicinde SF-36 wkaaace! 60lbiHwa 6araiaHamoslH
eMip canacelHblH 6apablK kpumeputiiepi 60lbiHuWa omadaH KelliH ca1blcmblpMaibl Homudiceaep aablHObL.

KopbimbiHobl. Kambac 6yviHbiH 3Hdonpomesdey ocmeoapmpo3sl 6ap cemizdikmeH 3apdan wezemiH Haykacmapda da, deHe
canmarvlHbl UHOeKcl 18,5-40 k2/m2 apaabirbiHOaFbl Haykacmapda 0a, caamarsl Kaabinmusl Haykacmapdarsldatl 041apdbly eMip canacbIHbIH
a/sieymemmik acnekminepine, cepzekmikke, COHOQU-AK, HCA/ANbL HIHE NCUXUKA/IbIK OeHCayAblKKa OH api muimadi acep emyze MyMKiHOIK 6epedi.

Tytiin ce3dep: cemizdik, sHcambac GybiHbIH IHOONpOMe3dey, eMIp canacwl.

The Quality of Life of Obese Patients after Hip Replacement

Sergey Ardashev?, Ildar Akhtyamov ?

! Physician of the department of orthopedics Ne 2, Republican Clinical Hospital of the Ministry of Health of the Republic of Tatarstan;
postgraduate student of the Department of Traumatology, Orthopedics and Surgery of Extreme Conditions, Kazan State Medical University,
Kazan, Russian Federation. E-mail: ardashev-sergei@mail.ru

2 Head of the Department of Traumatology, Orthopedics and Surgery of Extreme Conditions, Kazan State Medical University; Chief
Scientific Officer of the Republican Clinical Hospital of the Ministry of Health of the Republic of Tatarstan, Kazan, Russian Federation.
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Abstract

Obesity is considered as one of the main risk factors for the progression of osteoarthritis of the hip joint, which significantly affects the
quality of life of patients.

Objective: to evaluate quality of life of overweight and obese patients who have undergone total primary hip replacement at a time of
3,6,12 months and 5 years.

Methods. A comparative study of 154 clinical observations using the SF-36 instrument in the aspect of violation of the weight
characteristics of two groups of patients was carried out.

Results. In the comparative aspect of the two surveyed groups of patients, comparable results were obtained after undergoing surgery
for all criteria for quality of life, assessed by the SF-36 scale.

Conclusion. Total hip replacement is an effective operation in both patients with normal body weight and obesity, which has a greater
positive impact on the social aspects of quality of life, vitality, general health and mental health within a BMI of 18.5 to 40 kg / m2.

Key words: obesity, arthroplasty of the hip joint, quality of life.
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Pe3ome

0c/109CHeHHAs1 N0360HOYHO-CNUHHOMO03208051 mpaema - noepemdeHue NO3B0OHOYHUKA, conposomda}ou;eem mpaemoﬁ CNUHHO20
Mo032a U CMpYKmMyp n0360HOYHO20 KaHA14, 8/1eKyujee HeepoJocuvecKkue npose/aeHus CoomeemcmeeHHO YpOBHH NOpAaAXCeHUSs.

B cmamve npeacmaSJleHo onucaHsl uHcmpymeHma/lbHo-duaZHocmuquKue 0CO6EHHOCMU  OC/A0NHCHEHHbIX KOMNnpecCuOHHbIX
nepe/siomMoe n03860HKA HA npumepe ast KAUHUYEeCKUx csayvaes.

KOMnb}OmepHa.ﬂ momozpa¢'uﬂ noseosisiem ¢ 60./lblll€l7, yem cnOHdlmozpagﬁuﬂ, MOYHOCMbIO Xapakmepu3oeamb nepesiom:
ycmaHosumb e2o ypo8eHb, Koau4vecmeo nOGpleCaeHHbIX NO3B0HKOS, 8blid8UMb nepesioM ayz, CYyCMAaeHblX OMpoCmkKos, pa3AuvHblIX yacmetl
mes1 N0360HKO8, onpedeﬂumb npomsdixceHHoOCMb JUHUL nepesiomos u duacmas Memcdy KOCMHbIMU d)'paZMeHmamu. OueHb 8axcHoll a8a59emcs
SOSMOJfCHOCI'nbyG‘Llaemb cMecmuesuwuecs KOCmHble Om/IOMKU 8 npoceem N0360HOYHO20 KaHA/1d U KOMNnpecculo CNUHHO20 M032da.
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BBeaeHue

[lepesioMbl MI03BOHKA c MOBPEXAEeHUAMU
CIIMHHOTO MO3Tra fBJIAIOTCA Pa3HOIJIAHOBOM NaTOJIOTMH
B 3aBUCMMOCTH OT MeXaHM3Ma BO3HUKHOBEHMUS, YPOBHA U
CJIO)KHOCTH NOBPEX/JEHUN KOCTHOW TKaHU U HeBpaJbHbIX
cTpykTyp [1,2]. CTolikas yTpaTa TPyAOCIOCOGHOCTH Cpeau
BBDKMBUIMX M B HacTosiuee BpeMsi gocturaet 89,8-100%
[3-5].

YacTo BCTpeyaeMOCTH TPaBM IO3BOHKA U CIUHHOTO
MO3ra HMeIT TeHJEeHIMI K yBesJudeHUI0. [lo ypoBHIO
BO3HUKHOBEHHUsI TpaBMax IIEHOTO OT/eJla TO3BOHOYHHKA
BCTpeyYalTcd B 6-7 pas yalle, 4eM TpPaBMbl PYAHOTO U
MOSICHUYHOTO OT/eJIOB [6,7].

B KasaxctaHe cMepTHOCTb OT TpaBMaTHYECKUX
NOBpeX/JeHUH [03BOHOYHMKA M CIHHHOIO Mo3ra
coctaBJsieT 6,5 Ha 100 TAFbIc. HaceseHus, IpuyeM cpeau
MYKUYMH OHA B 4,3 pasa Bblllle, 4YeM y KeHLIUH [8].

Takum 06p330M, colyaJ/ibHaA 3HAYUMOCTb IaHHOTI'O
BH/Ja IiepesioMa O6ch'IOBJ'IeHa BBICOKOU CMEPTHOCTBIO H
HWHBaJIUAU3allUU NTOCTPaJaBIINX.

Jlo OIMCAHUSA 0COOEHHOCTeln
MPOJIEMOHTPHUPOBAHHBIX HAMH KJIMHHYECKUX CJIy4YaeB,
Mbl XOTHM JlaThb KpaTKOe ONHCaHHe TOBPEeXJeHUuN
NM03BOHOYHHUKA.

Knaccudukanus, npegoxkennas FMagerl u coaBT.
(1994) [9] ocHoBbIBaeTcsi Ha NATOMOP(OJOTHUYECKUX
XapaKTePUCTHUKAX, KOTOpBbIe OTIpeieNISI0TCS
PEHTTEeHOJIOTUYECKH U OCOOEHHO XOPOIIO C ITOMOIIbI0
koMmnbloTepHo# ToMorpaduu (KT), yTo BecbMa BaXKHO /111
KJIMHUIUCTA.

Tun A (koMnpeccusi Tesia MO3BOHKA);

Tun B (moBpexjeHue
3JIEMEHTOB C AUCTPaKL e );

nepejHux W 3aJHHUX

Tun C (moBpexJeHHe TepeJHUX U CPeJHUX
3JIleMeHTOB ¢ poTauuei). /JlaHHBIA THUI  BKJIIOYaeT
NOBpeX/leHHe NlepeJHUX U 3a/IHUX 3JIEMEHTOB C poTaluel
B BHJIe DPOTALMOHHOTO KJMHOOOpPA3HOro mepesoMa C
pacKoJIOM, B3pbIBHOTO IlepeJsioMa C poTalueH.

AQO Spine Thoracolumbar Injury

SPINE

Type A Compression

Type B Dis

Classification System

ction Translation

Injuries

Injuries

TriMnS0s Seous endson
b disfuption

Injuries

Chancs fracture

AN s rermonenly | S
\

A Weswecomemo |

1&2 Spdin

Comact research®acspine.crg

Posterion iension
DA CREmon

JI_\S incomplate burst

BS Hypereoxiension

;_\4 Complate burst

Further informaticn: wanw.aospine ong/classification

PucyHok 1 - Cucmema kaaccugukayuu mpagm nozeoHouHuka A0 [10]

OCO6EHHOCTH [JUArHOCTUKU. JIIsT JMarHOCTHKHU
NOZOGHBIX IEepeJoMOB, KaK HpPaBMJIO, HCIOJb3YIOTCS
BeCb MMEIOLIMNCA B PaclopsDKeHUH Bpada COBPeMeHHBIN
HUHCTPYMEHTaJIbHBIN JIMarHOCTUYECKUH KOMILJIEKC
(cmongunorpadus, KOMIIbIOTEpHAs ToMorpadus,
Muesorpaduio, MarHUTHO-pe3OHAaHCHass ToMorpadus).
KomnbloTepHast ToMorpadgus U Muesorpadus sBJISIOTCS
METOZOM BbI6OpA B MAaTHOCTHKE TPABM I03BOHOYHHUKA.

Ha pucynke 1 mnokasaHbl  BO3MOXHOCTH
KOMIIBIOTEPHOU TOMOrpaduu B JUArHOCTHKE IEepeOMOB
NMO3BOHOYHHKA TNpU o6ciaefoBaHWM B HanuoHasbHOTO

38

HAay4yHOTO I[€HTpPAa TPAaBMAaTOJIOTUH U OPTOINEJUU WMeHHU
akazemuka barnmeHoBa H./I. B pe3syibraTe TpaBMbl
MO3BOHOYHMKA.

Ilesb COOGUIEHUA: ONMHCATH HHCTPYMEHTAJIbHO-
JIMaTHOCTHUYeCKHe 0COOGEHHOCTH OCJIOKHEHHBIX
KOMIIPECCHOHHBIX IIepeIOMOB [1I03BOHKA Ha IpUMepe JByX
KJIMHUYECKHUX C1y4aesB.
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HPEBEHTaHI/IH ABYX KNIMHUYE€CKHX C/Iyda€eB

Knunnuyecknit ciayyait Nel. IMaguent K. 1992 rp.
OBLJI I0CTaBJIEH CKOPOX NOMOLLbIO B OT/|eJIeHHEe IPUEMHOTO
MoKosi HainoHa/IbHOT0 HAy4YHOTO LieHTpa TPaBMaTOJIOTUH
U opTomnejuM HMeHM akaZeMuka barnenoa H./I. B
pesy/ibTaTe NaJleHUsl TSDKEJOro mpeameTa C KajobaMu

Ha 60J1b U HapylleHHe QYHKLUUM HIKHUX KOHEUHOCTEH.
Bouia nmpoBesieHa koMmnbioTepHas ToMmorpadus (KT) mo
nporpamme «[losuTpaBMa» (pUCYHOK 2).

PUCyHOKZ - Ha KT- cnor—l@mozpammax 8 caz2umasbHol U aKCuaabHoU NA0CKOCMSX onpeae/memm 0CN0HCHEHHBIL KOMNpeccuoHHo-
0CKO/IbYamMblil nepesom meaa L1 noseoHka, uepe3 nepe@H}om, cpeamo;o U 3a0HH0I0 KOJIOHHbI, cpomauueﬁ, noepeofcdel—luem CB851304YHbIX
3/1eMeHmos, Co cCMeweHUeM KOCIMHbIX 0mJ/1I0MKO8, C NO/IHbIM CIMEeHO030M N0380HOYHO20 KaHa/1d

PucyHok 3 - KT-kapmuHa cocmosiHusi noc/ie 0nepamugHo20 JieyeHusi, mpaHcnedukyaspHas gukcayusi Ha ypogHe Th11-L3
noseomkos, pacemomomust Th12,L1 nozgonkos. CmosiHue 3,1eMeHmo8 KOHmpyKyuu y0oe.1emgaopumesibHoe

Knuanuyeckuit ciaydait Ne2. [laguent B.1978
roZia pOXJEHMs, CO CJOB IalMeHTa TpaBMa ObITOBas
ynajJ co CTPeMsAHKH, yjapuicad cnuHOW. [lauueHT 6bL1
JIOCTaBJIeH B IPUEMHbBIN NTOKOH HalMoHa/bHOTO HAYYHOT'0
LleHTpa TPaBMaTOJIOTUH U OPTONEJUH UMEHH aKaZleMHUKa
BarnenoBa H./[., rme 6bl OCMOTpeH TpPaBMaTOJIOTOM H
HeNpOXUpyprom.

Ha pucynke 4 onpegensercd KOMIPECCUMOHHO-
OCKOJIbYATBIN NepesioM Tesia L1 mo3BoHKa, ¢ AedpopManuen
BepXHell  3aMbIKaTeJbHOU IJIACTUHKHU II03BOHKA,

CHW)KEHHEM BBICOTHI Tesla Ha 1/2, 4yepe3 mnepefHIO U
CpeJIHIOI0 KOJIOHHBI, CO CMellleHHeM OTJIOMKOB U CTEHO30M
[I03BOHOYHOIO KaHaJia [i0 %2 U HaJuuueM KudOTHYeCKOH
JebopMaluy Ha 3TOM YPOBHE.

39
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A B

PucyHok 4 - [layuenm b. Ha KT ckanax e cazumasbHOl U akcuaabHol npoeKkyuu
A - monozpamma; B - akcuabHblll CKaH, 8U3YA1bHO 0MMevaemcs CyiceHue N0360HOYHO20 KAHAAd C 06eux CMopoH;
D - cazummaunvwHblll ckan

06cyxaeHne

AHanu3  sUTepaTypHbIX JaHHBIX [6,11] u mepesoM  Ayr, CYCTaBHbIX OTPOCTKOB, Pa3/IMYHBIX
COOGCTBEHHBIX KJIMHHUKO-DEHTI€HOJIOTUYECKUX C/yyaeB 4acTed TeJ I03BOHKOB, ONpPEAEJHUTb HPOTSKEHHOCTh
noATBepKAaeT BaxHyw posab KT 14 [uarHoCcTUKM — JIMHUKA  1epejioMOB M JuacTa3 MexJy KOCTHBIMHU
KOMIIpeCCHOHHBIX ~ nepesoMoB. KT  mo3Boiser ¢  ¢parmMeHTamu. OueHb BaXKHOW SIBJISIETCS BO3MOXKHOCTH
GoJibLlIeH, YeM OOblYHAasl CHOHAMWJIOrpadus, TOYHOCTBIO YBUJETb CMECTHUBIIMECS KOCTHblE OTJIOMKH B IIPOCBET
XapaKTepU30BaThb IepeJjioM: yCTaHOBUTb €ro ypOBeHb, I03BOHOYHOI'O KaHaJsla U KOMIIPEeCCHIO CIMHHOr0 MO3ra.
KOJINYEeCTBO  IIOBPEXJEHHbIX I03BOHKOB, BbIIBUTb
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Tylingeme

OMblpmKaHbIH,  6aFaHbIHbIY  Kypdeal 3aKbiMOaaybl (CblHYbl) JCY/JAbIHHBIY JHCOHE JHCYAbIH KAHAALIHGIH  KYPbLALIMOAPbIHbIH
Jcapakammasnsin, OHblH 3aKbiMOaHy OeHeelliHe calikeC He8PO102UsIbIK KOpIHicmepdiH 604yblMeH cunammanaamoli OMbIpPMKA 6aFaHbIHbIH
3aKbIMOaybl 601b1N MAbbLIAbL.

Makanada eki KAUHUKA/ABIK H#ardall MblcaAbIHOA OMbIPMKAHbIY Kypdeai KoMnpeccusiivlK CbIHYAapdbly acnanmvlk JHaHe
duazHoCMuKablK epeKwesikmepi cunammaJraH.

Komnbromepaik momozpagusi cbiHbikmapdsl choHduozepadusiFra KaparaHda sxorFapsl 0a10ikneH: 3aKbimoanydsly deHeelil MeH
3aKbIMOAAFAH OMbIPMKAAAPObIH CAHbIH QHLIKMAYFA, COHOAl-aK, 00Fanapobly MeH apmuKyasapablk npoyecmepdiH, oMblpmKa deHenepiHiy
apmyp.i 6eikmepiHiH CbIHbIKMAPbIH AHBIKMAYFA, CbIHY CbI3bIKMAPbIHbIH Y3bIHObIFbIH AHLIKMAYFA JcaHe cyliek hpazmenmmepi apacelHOarbl
duacmasdsl cunammayra MyMkiHOik 6epedi. XKy/1blH KAHA/NbIHBIH JAOMEHIHE bIFbICKAH CYlieK hpazmeHmmepiH HcaHe HCYAbIHHbIH KblCbLAYbIH
Kepe 6111y eme MaHbl30bL.

TytiiH ce3dep: d#cybiH Mubl, Kypdeai KOMNPeccusiAblK CblHbIK, OMbIPMKA 6aFaAHbl, KAUHUKAALIK HaAFOatl.

Complicated Spinal Fractures: a Clinical Cases

Lyudmila Spichak !, Zhanna Lepesbaeva 2, Almagul Zhumadilova *
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Abstract

Comlicated spinal cord injury is a spinal injury accompanied by injury to the spinal cord and structures of the spinal canal, entailing
neurological manifestaitions according to the level of lesion.

The article describes instrumental and diagnostic features of the complicated vertebral compression fractures on the example of two
clinical cases.

Computer tomography makes it possible to characterize a fracture with greater accuracy than spondylography: to establish its level,
the number of damaged vertebrae, to identify fractures of arches, articular processes, various parts of the vertebral bodies, to determine the
length of fracture lines and diastasis between bone fragments. It is very important to be able to see displaced bone fragments into the lumen of
the spinal canal and compression of the spinal cord.

Keywords: spinal cord, complicated compression fracture, spine, clinical case.
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Pe3ome

C pocmom vucaa pekoHcmpykyull nepedHeil kpecmoobpasHoll cesasku (IIKC) pesusuonHble pekoncmpykyuu I[IKC cmanossamcest
ece 6os1ee pacnpocmpaHeHHbIMU. Moscem 6bimb nposedeHa peeu3UoHHast npoyedypa 045 yayduwleHus @yHKYUU KO/eHa, yCmpaHeHust
HecmabuabHocmu U ob/1e2vyeHusl 8038paweHusl K HOpMa/abHoU dessmeabHocmu. [Ipu 8bino/nHeHuU pesusUOHHOU PeKOHCMPYKYUU Xupypa
gblbupaem medicdy 00HoOamanHoll uau dgyxamanHoll pegusuetl.

/JlgyxamanHele pesusuu 6bINOJAHAWMCS pedKo, HO 0COOEHHO NO/e3Hbl NPU 3HAYUMEAbHOM PAacWlupeHuu MyHHeAs, AKMUeHOU
uHekyuu u conymcmsywwel namo/o2uu Ko/eHHO020 cycmaea (Hanpumep, HenpasusbHoe pacnosodxceHue, opyzue nospescoeHus
C85130K, N0BPEHCOeHUs] MEHUCKA UAU XOHOpbl). Cpedu amux nomeHYyua/abHuIX cyeHapues, mpeGylowux deyxamanHoll pesusuu, Haubosee
pacnpocmpaHeHHol Npu4uUHoll s6/15emcsl pacwupeHue MyHHes; nepeblll aman ekAw4aem yddajeHue mpaHcnaaHmMama, eblcKabausaHue
MyHHe 11 U KOCMHY'0 NAAcmuky, 3a komopoli ciedyem pesusuoHHast pekoHcmpykyus I[IKC Ha emopom amane.

Llesv daHHo20 coo6ujeHus1 - paccmompems npedonepayuoHHoe NJAAHUPOBAHUE, XUpypauveckue coobpaxiceHus, peabuaumayuro
u pe3ysbmamel 08yXamanHslX pesusuoHHblx pekoHcmpykyull [IKC u 0606wums cogpeMeHHyI0 Aumepamypy ¢ U3/10%4ceHueM pe3yabmamos
J1eveHusl.
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BBeaenue

[Tokazatenu PeKOHCTPYKLUHU nepefHein
kpectoobpasHoit cBsa3ku ([IKC) 3a mocaegHue 20 jetr
Bospocau npumepHo Ao 200 000 B rox [1]. [lockoabky
3TO 4YMCJO MPOAOJIKAJO  YBEJIUYMBAThCS, 4YacToTa
peBusnoHHoON pekoHcTpykuuu [IKC (PIIKC) Takxe
BbIpocJa A0 ypoBHA oT 4,1 no 13,3% oT Bcex nepBUYHBIX
BeinosiHeHHbIX PIIKC [2]. Llenpto peBusuoHHoi PIIKC
ABJAETCA  y/lydlleHhe  CTabUJIbHOCTH  KOJIEHHOTO
CcycTaBa M YpOBHsI aKTHMBHOCTH, HO, KaK COOOLIAeTcs,
pe3ysabTaThl Xyxe, 4eM npu mnepBuyHod PIIKC [3].
YcnemrHasi peBU3HOHHAs ollepalus TpebyeT MOHUMaHUS

NPpHUYHHBI HeyJda4yH, TUHlaTeJIbHOIro ImpeaonepanuoHHOro
IJIaHUPOBaHUA, TILaTe/JIbHOI'0 XUpyprudieckoro
BbIIIOJIHEHHH, Haa.ﬂe)}cameﬁ nocneonepauuon—u—loﬁ

peabuMTallMM U COOTBETCTBYIOLEI0 KOHCY/JbTUPOBAHUS
nauueHTa [4]. PeBusuonnsle onepayuu PIIKC B ocHOBHOM
MOXXHO pa3fle/IMTh Ha OJHO3TallHble M [BYXSTalHble
npouenypbl. /lByxatanHas peBusuvoHHasg PIIKC o6br4yHO
BKJIIOYAeT B cebsl MepBOHAYaIbHYI0 NPOLEeLypy KOCTHOTO
TpaHCILIAaHTaTa - JJig 3aloJIHeHUs paclIUpPeHHbIX
WM HeNpaBUJIbHO pPacClOJIOKEHHbIX TyHHeled — U
nocjejymoliee BpeMsl, YTOObl KOCTHBIA TpaHCIJIQaHTAT
JIOCTATOYHO Cpoccsl mepesi MpoBeJleHHeM BTOPOro sTamna

[5]. OTHOCUTENIBHO HEGOJBIIONW, HO CJA0XKHOU MmoArpymnmie
ManueHToB TpebyeTcs AByxdTanHass peBusus PIIKC.
OTyeTbl MOKa3bIBAlOT, 4YTO JBYyX3TallHas MpoLeaypa
BBINOJIHAETCS TO/bKO B 8-9% nepecMorpenHbix PITIKC [6].

Ha  ceropgHsAlmHMA  JleHb  JiMTepaTypa  IHO
peBH3uMOHHOM xupypruu PITKC B ocHOBHOM cocpe/ioTo4eHa
Ha CpaBHEHUH Pe3yJIbTAaTOB C pe3y/bTaTaMH IepPBUYHOU
PIIKC. B To BpeMs kak ofHo3TanHbld nepecmotp PIIKC
XOpOILIO ONMUCAH U NpeJCTaBJeH B OTYeTaX, B HEMHOTHX
HCCJIeIOBAaHUAX COOOIAIOCH O pe3yJIbTaTax JBYX3TAlHOTO
nepecmortpa PITIKC.

[To BbIIIEYIOMAHYTHIM IPUYMHAM B 3TOW PyKOIIUCH
MBI TIpe/CTaBUM 0630p AByxaTanHod peBusuun PIIKC B
c/eJlyloleM MOpAAKe.

TakuM o06pasoM, LeJb JAaHHOTO COOGIIEHHS
- paccMOTpeTh IpeJolepallMOHHOE IJIAaHHPOBaHUE,
XUPypruYecKre  COOOpa)KeHWs,  peabUIUTALHI0 U
pe3ysibTaThbl ABYX3TAallHbIX PEBU3UOHHBIX peKOHCprKLU/Iﬁ
[TKC U O06OOIIUTb COBPEMEHHYH JIUTEPATYpPY C
H3JIOKEHUEM Pe3yJibTaTOB JIEYEHUAA.

IlpepgonepanoHHOeE MJIaHUPOBaHM e AByx3TanHoi PIIKC

[IpesonepaloHHOE IIJITAHUPOBAHNWE PEBU3HOHHON
onepanuu [IKC nMeeT BaxkHOe 3HA4YeHMe [/ YCIEIIHOTO
ucxoJa. BakHble aTanbl OLEHKU NalleHTa C HeyJauyHOU
onepanuerd I[IKC BxJovaroT c6op aHaMHe3a, OTGOpP
nanveHTa, QU3MKaJbHBIA OCMOTP M MCC/Ie0BaHUA,
BbIOOD TPAHCIUIAHTATA, XUPYPrUYECKY0 TEeXHUKY H
peabunuTtanuio [7].

OCHOBHBIMH PUYUHAMH Ui Tepexoja K
NBYX3TAalHOH  CTpaTerdd  SIBJASIOTCS  pacliupeHuHe
TYHHeJIsI WM Jpyras MoTepss KOCTHOrO MaTepuasa,
HeIlpaBW/IbHOE PaCloJIoKeHHe TyHHeJs1, apTpodubpos,
aKTUBHast UHQEKIUs], COMYTCTBYIOMUH AebUIUT MEHKCKA,
HelpaBU/IbHOE BbIpaBHUBAHUE U 0YaroBble MOBPEXAEHUS
XOH/IPBI U / WJIH Jipyrast CJIaboCTb CBS30K, KOTOPbIe MOTYT
noTpe6oBaTh MO3TANMHOTO MoAxo/a [8, 9].

AKTUBHYI0 UHQEKUHMI0 CJAeLyeT JIeYUTb C
[OMOIIIbI0 OPOLIEHUsI W CaHAIMKU C IMOATBEPXK/eHUEM
3paauKanuu (HanpuMep, HOPMaJM30BaHHBIE PE3Y/IbTAThI
JIabopaTOPHBIX aHAJNM30B, OTpHLATEJbHbIe IOCEBHI),
npex/Je 4YeM MalueHTy OyAeT YCTAaHOBJEH HOBBIN
TpaHCHJIaHTaT WU HUMILJIaHTAaT. AHaJIOI‘I/I‘-lelM O6p330M,
NaLMEHT C moTepei 6osiee yeM 5° pasrubanus wiand 20°
crubaHusl JBM)KEHHUsI KOJIeHa JO0JDKEH OBbIThb PacCMOTpPeH
JJI JIM3KUCA CMaeK W MaHUMNYJISIUNA IO/ aHecTe3uel c
nocjeaywuiel peabunurauuen [4, 10].

OpueHTauuss W pa3Mep TYHHeJas SBJSAIOTCA
Hanboslee BaXXHbBIMU NPUYMHAMM, CBSI3aHHBIMU  C
JIBYX3TalHOM NpOLeAypOH, MOCKONbKY 3TU yBeJUYeHHbIe
TYHHeJU MOTYT YCJOXHUTb pa3MellleHHe U (QUKCALUI0
TpaHcmianTtata [11, 12]. XoTs cyuecTByeT MHOTrO
npezJ0XKeHHbIX TeOpUH JIM3Kca TyHHeJ s, HauboJiee TOYHO
yTBepX/JaThb, UYTO 3TO COCTOSIHME UMeeT MHOrodpaKTOpHOe
NPOUCXOXK/JEeHHe; COOOLIAaIoCh O MeXaHW4YeCcKHX U
OUOJIOTUYECKHUX MPUYMHAX, U 06e OHU CHOCOOGCTBYIOT
YBEJIMYEHUIO TYHHeJell TpaHcmiantata [11, 13].
HemnpaBu/ibHOe pacnosioxkeHue TyHHeJIsl, KOTopoe OyjeT
MellaTb pa3MelleHUI0 TYyHHesIs MHpPU PeKOHCTPYKLUHU
HOBOM peBHU3HUM, MOXKeT YMEeHbIIUTb paCIoJIOXKeHHe
TpaHCIJIAHTaTa BHYTPU TyHHeJed BO BpeMsi QUKCALUU
TpaHCILJIAHTaTa, TeM CaMbIM MojiBeprasi CTabUJIbHOCTb

TPaHCIUIAHTAaTa W MOCJIeAYIOIYI0
6oJibLIIEMY pUCKY Heyzauu [11].

HMHKOPIIOPALHIO

B Hacrosimee BpeMs “30/0TBIM cTaHZapTOM”
I U3MepeHUs1 pa3Mepa TYHHeJsl SBJSETCS MeTOJ

koMmnbioTepHOo  Tomorpad¢um  (KT). HcciaemoBanus
noKasaJy, 4YTO KOMIIbIOTEpHasI ToMorpadus
MPEBOCXOAUT  MArHUTHO-PE30HAHCHYI  ToMorpaduio

(MPT) u peHTreHorpaMMbl Kak MO HaJEXHOCTH MEXJIY
HabJlofaTeNsIMM, TaK W BHYTPH HHUX [JIs1 OIEHKH
pacminpenuss TyHHens [14, 15]. Illpu wusMepeHuu c
MOMOIIBI0 KOMIBIOTEPHOH ToMorpaduu H3006pakeHHe B
0CeBOM MJIOCKOCTH CYUTAETCS HENPABUJIbHBIM, TIOCKOJIBbKY
IJIOCKOCTb pa3pe30B HE COOTBETCTBYET Jpyr ApyTy.
[losToMy B OCHOBHOM HCIIOJIb3YIOTCS KOpPOHAJIbHbIE
U CaruTTaJbHble M300paKkeHHUs (BHUJ C YeTbIPbMs
TYHHeJsIMY; 6eJ[peHHO-KOPOHAJbHBIH, 60JblIe6epIioBo-
KOpPOHAJIbHBIH, 6eZipeHHO-CaruTTaJbHbBIH,
60J1b1LIIE6EePIIOBO-CarUTTAIbHBIN) (prcyHOK 1). U3Mepenus
MPOU3BOJATCA IEPHNEeHJUKY/IIPHO OCEBOHW IJIOCKOCTH
TYHHeJIs B CaMOM IIHPOKOM MecTe [15].

B mnpegpiayuieil JMTepaType COOOIANOCh, 4TO
ecqd pasMep TyHHess mnpeBbimaetr 10-15 MM, caegyert
MPOBECTH [IBYX3TAIHY0 onepauuto. OJJHAaKO abCOTIOTHBIN
MOPOT TOr0, HACKOJIbKO NpHeMJIeMO pacliupeHue TYHHe s
Y TOTepst KOCTHOM Macchl JiJ1s1 MPOBeJieHUsI OJJHOTO 3Tana
C HMHTpaolepallMOHHBIM KOCTHBIM TPAHCIJIAHTATOM [0
CBepJieHUs, He ycTaHOBJIeH [4, 16-19]. BatTanbs u Musiep
[12] ykasasiy, 4TO KOCTHYIO MJIACTUKY CJIe[yeT BLIIOJHATh
B CJIydasx ¢ AuaMeTpoM TyHHess 10-15 mm. Kpome Toro,
Bpayn un Kapcon [20] paccmaTpuBaiu HalMEHTOB C
KOCTHBIM TYHHeJIeM JuaMeTPOM MeHee 15 MM KaK XOpOIIHUX
KaHAUAATOB JJi1 TpaHcmaaHTanud. OHHU OGBSACHUIIY,
YTO, MOCKOJIbKY KOCTHBIM TYHHeJb AuaMeTpoM 15 MM ¢
HaKJIOHOM 45 ° MpUBOAMJI K OTBEPCTHIO 60JIbLIIEGEPLIOBOTO
TyHHeJs > 20 MM, TyHHeJIbHOe OTBepCcTHhe guaMeTpoM 20
MM paccMaTpUBaJIOCh KaK KaHAUAAT AJIs TPAaHCIVIAaHTALUH.
IOH u coaBT. [21] oueHuM 88 NaLKEHTOB, KOTOPBIM Obla
npoBejieHa ogqHoMoMeHTHas peBusus PIIKC.
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[TauvieHTBl 6BLIM pa3ziesieHbl Ha JiBe TPYMNIbl B
3aBUCHMOCTHU OT AuaMeTpa TyHHess (rpynma A, < 12 mMm;
rpynna B, < 12 mm). [Ipu cpegHeM cpoke Ha6toeHus 7,9
rojia KJIMHUYEeCKHe MoKa3saTesu nocje nepecMorpa PITKC
CyLEeCTBEHHO He pa3/In4a/ich B 3aBUCUMOCTH OT pa3Mepa

TYHHEeJId. Oﬁ[HaKO pe3ysibTaTbl IOCJA€O0NepaluOHHBIX

pasJMyYUil MeXAy CTOpoHaMM TecTa JlaxMaHa, a TaKxkKe
TeCTa Ha CJBUT OCH GbLIM 3HAYMUTEJIBLHO BbIlIe B rpymme A
(<12 mm).

PucyHok 1 - KT kosenHozo cycmasa (A - pponmanvHas npoekyusi; B - akcuaavHas npoekyusi; C - cazummaabHas npoexkyust)

Xupyprudeckue aceKThbl AByX3TannHOU peKoHcTpykuuu ITKC

KocTHass myiacTuKa. AyTOTpPaHCIJIAHTAaT KOCTH,
6yb TO U3 rpebGHsA MOAB3AOIMIHON KOCTU WM NepejHero
naaTo 60/bl1e6epl0BOM KOCTH, MO-NPeKHEMY CYUTAETCs
30JI0TBIM CTaHJApPTOM JJI TPaHCIJIaHTaLMU M3-3a ero
OCTEOKOH/AYKTUBHbIX, OCTEOUH/IYKTUBHBIX U OCTEOTe€HHBIX
cBOMCTB. K/iMHMYecKH MHOTHe aBTOpPbI COOGIIAIOT O
XOpOIUUX pe3y/bTaTax ABYX3TanHoW peBusnoHHoOU PIIKC
C HCHOJIb30BaHMEM KOCTHOrO ayTOTpaHCIUIaHTaTa [4,
11]. Tomac u Ap. co061IANIOCh, YTO U3MEPEHUsI Cl1abOCTH,
JIOCTUTHYTble NpU JABYx3TanHou peBusuoHHod PIIKC c
WCIO0JIb30BaHUEM  ayTOTpaAHCIJIaHTaTa  MOJB3/JOLIHOMN
KOCTH, MOTYT OBITh aHAJOTUYHBI TeM, KOTOpble ObLIU
JOCTUTHYThI nocje nepBuyHoi PIIKC M KJIMHUYECKOro
yayduwenuss [11]. Ho ayToTpaHcmiaHTaT ¢ rpebGHeM
M0/|B3/J0IIHOMN KOCTH ABJISIETCSA CPaBHUTEJIbHO
VHBa3UBHbBIM C OTHOCUTE/IbHO BBICOKOM 3260/1eBaeMOCTbI0
JIOHOPCKOTO y4acTKa W NOTeHIMaJoOM HeJOCTaTOYHOIo
BbIxoga [11, 22]. [las assoTpaHCIJIaHTaTa MCHOJb3YyeTcs
OJMH KOCTHBIM IITUPT pa3sMepoM MpHUMepHO Ha 1 MM
GoJibllle AMaMeTpa TyHHeJIsl, KOTOPbIH yCTaHABJIUBAETCS
C IOMOLIBI0 KOCTHOM HAaOUBKHU /151 TEXHUKHU 3alIPECCOBKH,
rapaHTUpys  3aloJIHEHHWe  BCero  TyHHeJsd [4].
Hcnosib3oBaHMe a/IOTPAHCIIAHTAllMOHHOIO MaTepuaja
CBOJUT Ha HeT NnpobJieMy 3a601eBaeMOCTH Ha JJOHOPCKOM
ydJacTKe, HO HeceT B ce6e NOTeHIMaJbHbIA PUCK NlepeAayuu
3ab6osieBaHUsA WM UHPekuuu [23, 24]. UToOBI CBeCTU K
MUHHMMYMY PUCK BUDYCHOTO M 6aKTepHaJbHOI0 3apaXKeHusl,
aJUVIOTPAHCIJIAHTaT  KOCTHM  cTepuausyloT.  OpHako
W3BECTHO, YTO METO/AbI, UCNIO/Ib3yeMble JJI1 CTePUIN3alu1
MaTepvasa a/UIOTPAHCIJIAHTaTa (HampuMmep, TraMma-
obsyyeHHe U  aBTOKJaBHpPOBaHMe), OTpULIATEIBHO
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BJIMSIIOT Ha CTPYKTYpHbIE U ApPYyrue CBOMCTBA MaTepuasa
TpaHcIaHTara [25].

HepnaBHO ObL1a pa3paboTraHa METO/JMKa
CTepUIN3aL U aJUIOTPaHCIJIAHTATOB OINOPHO-
JIBUTaTeJbHOTO ammnapara c UCII0JIb30BaHUEM

CBEPXKPUTHUYECKOTO JAuoKcuzaa yriepoza (sCO2) [26].
TeopeTuuecky, cTepuanzoBaHHbId sCO2 TpaHCH/IAHTAT
obecrnieyuBaeT OCTEOKOHAYKTHBHbIE CBOMCTBA TOJIBKO
Nepeca)KeHHbIM KOCTHBIM TyHHesJsM. MeTadusapHoe
pacrosio)keHue Y IpPeuMyILeCTBEHHO Try64yaTas KOCTb,
OKpy’Kalolllasg TKaHb TpAHCIJIAHTATa, HNPUBOAAT K
BbICOKOMY  OCTEOMHJYKTUBHOMY U  OCTEOT€HHOMY
NOTEHLMally KOCTHOro Mo3ra Xo3siuHa [26]. Ban ge
[lon u coaBT. [26] coo6mwuan 06 HCHOJb30BAHUU
crepunn3oBaHHoro sCO2 KOCTHOrO a/IOTPaHCIIaHTaTa
JUI 3al0JIHEHUSl TYHHeJbHbIX JedeKTOB B KayecTBe
nepBoro sTana AByxaTanHoi pesusnonHol PIIKC. CpesHee
BpeMs MeXJy JBYMs 3TalmaMH CoCTaBuJIO 8,8 Mecsla, U
Ha BTOpPOM 3Talne ObLIM B3ATbl 00paslpl AJs GUONCHU
KOCTH U3 OoJibliebepuoBod KocTU. OHM 0GHAPYXKUIIH,
YTO KOCTHBIM a/lJIOTPAHCIVIAHTAT, CTePHUJIN30BaHHBIN
sCO2, AeMOHCTPHUPYET MHKOPIOPALMI0 TPAHCIUIAHTAaTa U
peMo/ieIMpOBaHUeE My TeM M0J13y4eil 3aMeHbl.

CunukaTt3aMenieHHbIH docdaT kanbnus (Si-CaP),
KOTOPBIH NMpeACcTaBIsIeT CO60H CHHTETUYECKUH TOPUCTBIN
3aMeHHTeJIb KOCTHOTO TPAHCIJIAHTATA, TAKIKE MOXKET ObITh
MOJXOASAIMM 3aMeHHUTeJeM KOCTHOTO TpaHCIJIaHTaTa
[27-30]. SiCaP, mno-BuauMoMy, o6ecneduBaeT GoJiee
CTaGUJIbHBIA OCTEOKOH/IYKTUBHBIN KapKac JJIs1 MO e PIKKH
60J1ee GLICTPOr0 aHTMOTEHe3a.
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@®oH Pexkym u coaBT. [31] ucmosnb3oBanu Si-CaP
B KadeCTBe 3aMeHHTeJssl KOCTHOTO TpaHCIJIAHTaTa JJisd
TYHHEJIbHOM ayrMeHTalMu INpPU [JIByX3TAallHOH peBU3UHU
PIIKC. B xozme [ByX3TalmHOW NpOLeAypbl ObLINM B3SThI
00pasnpl  nepdopaMoOHHON OGUONCHM  pPaCHIUPEHHBIX
TYHHeJIeH, a TUCTOJIOTUYECKOe HCCIeJJ0BaHHUEe BKJIIOYAJIO
KOJINYECTBEHHBIM aHa/IM3 06JIaCTH He3pesoT0 KOCTHOTO
06pa3oBaHus, IJIACTUHYATOM KOCTH M KOCTHOTO MO3ra.
KT-ananu3 Takke BKJIIOYAJ OIpeJieJIeHHe CKOPOCTH
3amoJiHeHUus: TyHHesjed. OHM coo6muiyn, 4yto Si-CaP B
KayecTBe 3aMeHHTeJid KOCTHOrO TpaHCIUIAaHTaTa [Jisd
TYHHEJbHOM ayrMeHTallMd TIOoKa3aJl GJaronpusATHYIO
THUCTOJIOTUYECKYIO, PEHTTeHOJIOTUYECKYIO u
MHTPAOINEepalMOHHYI0  HMHTErpanyio, CpaBHUMYyIl0 C
Ay TOJIOTMYHBIM TPAHCIJIAHTATOM MO/IB3/I0IIHON KOCTH.

Cpoku JABYX3TallHOM NMOBTOPHOM
pexkoHcTpykuuu ACL. OnTuMasibHble U KaK  MOXHO
6ojlee  paHHHME CPOKM TPOBEJEHUS  [JIByX3TAlHOH
npoLesypbl Bce elle He sicHbl. Kak mpaBusio, mosTamHast
npouesypa TpebyeT B cpefjHeM 3ajiepKu oT 4 Jo 6
Mecsil|eB [/l 3aKUBJIEHUsS KocTHoro Jedekra [11, 18],
YTO, BEPOSITHO, NOJBepraeT MNALXEHTOB JAJUTEJbHOMY
nepuoJly HeCTabUJIbHOCTH KOJIEHHOI'O CyCTaBa M, TaKUM
06pa3oM, yBeJMYMBAET PHUCK MOBpEXAEHUsS MEHHCKa,
JIOTIOJIHUTEJBHOTO ~ YXy/IIeHUs] MbILIEYHOW CHJBI U
ocTeoxoHApo3a [32]. [l OUEeHKH BXKUBJIEHUS KOCTHOTO
TPaHCMJIAHTATA 0ObIYHO UCNOJIB3YIOTCSI PEHTI€HOTPAMMBI.
HexoTtopsie aBTOPBI ONMHMCANX  JIONOJIHUTEJbHOE
WCIO0JIb30BaHUE  KOMIBIOTEPHOH  ToMmMorpaduu s
MO/ TBEPXKIEHUS 3aKUBJIEHUsI yepe3 3-5 MecsleB mocje
KOCTHOM miacTuku [4, 12, 33, 34]. Tomac u Jp. 4yepe3 4
Mecsilla TPOBeJH KOMIBIOTEPHYH TOMOrpaduio, 4TO6bI
OLlEHUTb 3aKUBJEHHE KOCTHOTO TpaHCIJIaHTaTa B
60Jb1IEOEPIIOBOM TYHHeJsIE. Pa3MbITOCTh KpaeB TYHHeJIs,
peakTHUBHBIN CKJIePO3 U HaJW4Yue KOCTH BHYTPU TYHHeJs
HCIOJIb30BaJINCh B KayeCTBe IPHU3HAKOB aJleKBAaTHOTO
3axuBgeHuss. OHM 3aMeTHJH, YTO [J 3aXKUBJEHUS
mTHPTA ayTOTPAHCIJIAHTATA, KOTOPBIA CTaJl BHUJEH Ha
KOMIIbIOTEPHOM ToMorpaduu, TpebGoBasioch B CpeAHEM
5,8 mecana [11]. Uchida u coaBT. [34] coobuuan o 10
nocje/oBaTe/NbHbIX MNalMeHTaxX (4YeTbIpex MalMeHTax
J)KEHCKOT0 MoJIa M IIeCTH MalMeHTax MY»XCKOro ImoJsia co
CpeiHMM BO3pacToM 28 JieT), KOTOPhIM 6bljIa NpoBejeHa
ayToreHHas KOCTHasl IJlacTMka mnepef peBusueit PIIKC.
KT-uccnenoBanusi npoBoAunch yepes 3, 12 u 24 Hesenun
nocJie KOCTHOM ImiacTUkH. OLleHKH NPOBOJU/INCE B 0CEBOM
MJIOCKOCTU GOJIbLIEGEPIOBONA KOCTH C HCIOJIb30BAaHUEM

Tpex rnapaMeTpoB (ko3 dunmeHt 3al0JIHEHUS,
KO03QQPUIMEHT COeJIMHEHHUST U MHUHepasbHasl MJOTHOCTHb
kocTu). OHU peKOMEeHJ0Ba/iM, 4YTOObl [IByX3TamHas

PeKOHCTPYKIMsI MOTJ/Ia GbITh 6€301acHO BBINOJIHEHA Yepe3
24 HegeJM Moc/e KOCTHOM IJIACTUKHU METO/J0M GJIOKALIMKU
[OJIB3/I0IIHOM KOCTH.

BpiGop u d¢ukcanusa TpaHCIUIAHTaTa. Yixe
JIaBHO BeJyTCs CIIOPBI O TOM, CJeJyeT JIM HUCIO0Jb30BaTh
ayTOTpPaHCIUIAHTaT  WJIM  @/JIOTPaHCIVIAHTAT [
peBusnoHHoi PIIKC. Pemenue, koTopoe wyacto OyzAeT
3aBUCeTb OT TpaAHCIUIAHTaTa, HCIOJb3yeMOro BO
BpeMmsi mnepBuyHod PIIKC. OpHako MHOrHe aBTOpHI
NpeANoYUTaOT HCMO0JIb30BaThb ayTOTPAHCIJIAHTAT [JIsd
nepecMorpa PIIKC, korma 3T0 BO3MOxHO. CorsiacHo
pe3y/sbTaTaM MHOTOLeHTpoBoro wucciaefoBaHus [IKC
Revision Study (MARS) Group, pucKk NOBTOPHOTO paspbiBa
TpaHcmaHTata nocie nepecmorpa PIIKC y mauueHTOB,
MOJIyyaloUuX ayTOTPAHCIIAHTAT, B 2,78 pas3a HUXe, 4eM
y MalUeHTOB, MOJy4YalIIUX aJJIoTpaHcIIaHTaT [35].
Hoilec u ap. BBICTYNAIOT 3a TO, YTOOBI a/VIOTPAHCILJIAHTAT

He paccMaTpuBa/icd B KadyecTBe IepBOr0 BapuaHTa
TpaHCIJIaHTaTa JJis peBU3MOHHOU omepanuu [36]. Eciu
HET ayTOTPaHCIJIaHTaTa /Jisl pPEeBU3SMOHHOM onlepal iy, OHU
PEKOMEHAYIOT YBEJUYUTD a/IJIOTPAHCIJIAHTAT C TOMOUIbIO
npoueyphbl JlaTepaJbHOI0 BHECYCTAaBHOI'O I10JB3/0LIHO-
HW)KHEYEJIIOCTHOrO 6GaH/jaXa, 4YTOObl CHU3UThH BBICOKYIO

YacTOTy  HeyJay, CBS3aHHBIX C  HCI0Jb30BaHHEM
a/UIOTPaHCIVIAHTATA.
BospacT manueHTa W YpOBEHb aKTHBHOCTH

TaK)Ke SABJSIOTCS Ba)XKHBIMM (aKTOpaMH HPU HNPUHATHU
pelieHUs O BbIGOpE TpaAHCIJIAHTATA AJisi PEBU3UOHHBIX
npouenyp. AnnoTpaHcnaHTaThl MOLyT XOpOo110
MOAXOJUTH JIJIsl CIOPTCMEHOB-1r06uTeseld cTtapiuie 30 JeT,
HO ayTOTPaHCIUIAaHTATbl MOTYT OBITh JIYYIIMM BbIGOPOM
JUIST MOJIOZIBIX CIIOPTCMEHOB, KOTOPbIE XOTAT BEPHYTHCS K
JIETKOY aT/IeTHKe 60Jiee BBICOKOI'0 YPOBHA [4].

Hapexnasa ¢ukcauus TpaHCIUIaHTaTa HMeeT
pellampoliee 3HadeHUe JJiA obecleyeHUs YCIeIlHOH
aByxatanHoit PIIKC. M3-3a ci1aboil KOCTH M3-3a KOCTHBIX
TYHHeJlell WK yBeJUYeHHbIX TyHHeJel XUPYPru JA0JIKHbI
yAeNsTb NpUCTaJbHOE BHUMaHMe MeToAaM QUKcaluu
YU YYUTBHIBATh ABOMHYI0 QUKCALUI0O NPU BCEX PEBU3UAX
[37]. BBemenue nHTepdpepeHLIMOHHOTO BUHTA HE TOJBKO
CKHMMaeT TPaHCIUIAaHTAT B TyHHeJle, HO U NPUBOJUT K
pacuupeHuo caMmoro KocTHoro TyHHess [13]. Korpa
duKcanus oTBepCcTHUsI HEBO3MOXKHA, MOXKeT TOTPe6oBaThCs
3HAKOMCTBO M HCIOJIb30BaHUE IMOJIHOCTbIO BHYTPEHHHUX
60J1b11e6EPIOBBIX U 6ePEHHBIX BNaJUH C KOPTHUKAJIbHOU
noaBecHou pukcauuen [4].

JlonosiHUTe /IbHAsA NpoueAypa. MHOro4MC/IeHHble
WcCleloBaHUSl  MOKasald, 4TO  JIOTNOJIHUTeJbHbIe
npoueAypbl  (HampuMep,  BHeCYyCTaBHOM  TeHOJe3,
aHaTOMMUecKasl peKOHCTPYKLUs NepeJHe60KOBOM CBSAZKHU
(ALL)) MoryT ObITh 3HaYyMMbIM BapHaHTOM B CJy4asx
peBusuu PIIKC s yiy4iieHus cTabUIbHOCTH BpallleHHUs,
KOTOpasl CBsI3aHa C TOBTOPHON TpaBMOM.

TposstHu u coaBT. [38] coo6wuanu o pesysbTaTax
peBusnonHol PIIKC c¢ JsaTepajbHBIM BHeECYCTaBHBIM
TeHoZe30M W 6e3 Hero. OHM OTMETH/IM, 4YTO, XOTH
JIOTIOJIHUTE/IbHBIM GOKOBOH TEHOJe3UC He MOBJHSAJI Ha
OLleHKYy MexX/lyHapoJJHOr0 KOMHUTeTa [JOKyMeHTaluu
koseHHoro cycraBa (IKDC) B  MHOTOLeHTPOBOM
uccaefopaHun 163 peBusuonHbix  PIIKC,  ponsa
OTPHUILATENbHBIX CMeleHHH ocu coctaBuaa 80% c
GOKOBBIM TEHOZEe31COM IIIoC peBU3HoHHbIN PIIKC nmpoTus
63% 6e3 TeHoge3a. JIyuc u ap. [39] npoaeMOHCTPUPOBaIIH,
yTo 349 [auueHTOB, MepeHeClIUX PpPeBU3UOHHYIO
PIIKC  -KOMOMHUPOBaHHYI  peKOHCTpyKuuioo  ALL,
NoKasajyd yJydlleHHe CTaOGUJIbHOCTH BpallleHus 06e3
yBEJMYEHUs pPHUCKA PaHHHUX W TO3/JHUX OCJIOKHEHHUH,
a 4yaCToTa IOBTOPHOro paspbiBa cocTaBuya 1,2% B HX
MHOTOLIEHTPOBOM HCC/Ie/JOBaHUH.

Lee u coaBT. [40] coobmuan o pe3yabraTtax 87
MalMeHTOB, KOTOPBIM Oblia MHpoBeZieHAa PEeBU3MOHHAs
PIIKC ¢ mepuogom HabJwoieHust 6oJsiee 3 JieT. [lanmueHThI
OblIM pa3fesieHbl Ha W30JMPOBAaHHYI0 PEBU3WOHHYIO
rpynny ACLR (n = 45) u peBusnonnyio rpynny PIIKC B
coyetanuu co BCEMU pekoHcTpykuusiMu (n = 42). OHuU
OTMeTHJM, 4YTo peBu3uoHHasg PIIKC B codeTtaHuu co
BCEMU pekoHCTpyKLMAMH 3HA4YMTEJbHO yMeHbIIWJa
pOTAIMOHHYI0 CJAa6oCTh M IO0Ka3aja 6oJiee BBICOKYIO
CKOPOCTb BO3BpAILeHUs] K TOMY K€ YPOBHIO CHOPTUBHOH
aKTUBHOCTH, 4yeM ToJsibko peBusnoHHas PIIKC, xotsa He
ObIJIIO CYIIeCTBEHHBIX PA3/M4YUi B TepefHed Cr1aboCcTH
WY pe3ynbTaTax QYHKIMOHAJBHBIX TECTOB MEXAY ABYMS
rpyniamMu.
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Hocneonepaunonnaﬂ peaﬁnnuTauml

B OGumxaiiieM MOC/AEONEPANOHHOM IIepUOJe
caMo# ciaboi yactelo Jiro6oro PIIKC sBaseTcs dukcaius.
Yepes 6-12 Hemesb 60U, KaK NPABUJIO, MPOUCXOAST
B cepenuHe TmpueMa BemectBa [11]. HekoTopsle
aBTOpBl MpEJAINOJaralT, 4YTO YCKOpeHHas mporpamMmma
peabunuTanuu npu pesusaronHoM PIIKC He moaxoguT u3-
3a OoJiee c1a6od HavyaJabHOM (QUKCAIMHM TPAHCIJIAaHTATa
[20]. Omnako Tomac u coaBT. [11] oTMeTusu, 4YTO B
3TOM TpEeJJIOKEHUH HeT Heo6X0JUMOCTH, IO0CKOJIBKY
WCIOJIb30BAaHWE [IBYX3TAlHOW TEXHUKH TapaHTHUPyeT
HaJIM4yMe KOCTH XOpOIIero KavyecTBa BOKPYT TYHHeJeH,
a mepBOHAYasbHas QUKcALUs TPAHCIUIAHTATa CTOJb JKe
Ha/JIe)KHa, KaK U IPU NEPBUYHOHN PEKOHCTPYKIHH.

PeabusnTanus mocjae HadyajJbHOIrO 3Tama KOCTHOMH
[JIACTUKU MMeeT CXOZCTBO co CTaHJapTHBIMU

nporokosamu PIIKC [17]. HawanbHass peaGuiudTanus
06cyxaeHne
B HeMHOrux WHcCCIe[OBaHUAX COO6IIAeTCI O

pesy/abTaTax TOJIbKO JAByxaTanHoro nepecmorpa PIIKC.
Tekylue wuccaefoBaHUs COOOLIAIOT O CpeJiHe-HU3KOU
4yacToTe 0TKa30B B 3,6% (mupokuit guanasox 0-8,1%) npu
WCIOJIb30BaHUM [iByXcTyneHdaTtoro nepecmorpa PIIKC
[11, 33, 34, 42, 43] ( Tabsauua 2).

Thomas u coaBT. [11] coobuiuau o pe3yabrarax 49
N0CJIe[0BaTEJbHBIX JIByXaTaNHbIX peBU3HoHHBIX PIIKC, B
X0/le KOTOPBIX GblJI epecakeH 60Jibl1e6epIoBbIH TYHHEb
(KOCTHBIN TpPaHCIVIAHTAT GBI B3AT U3 UIICUJIATEPAJIBHOTO
rpe6Hs MOJB3JOLUIHOM KOCTHM) Ha MEepBOM 3Tame, 3a
KoTopbIM mocjenoBasa PIIKC ¢ wucnosb3oBaHuEM
pa3/IMYHBIX TPAHCIUIAHTATOB W MeTOAOB duKcanuu
Ha BTOpOM 3Tane. PesyjnpTaTbl 3TOH TIpynmel ObLIX
CONOCTABJIEHBI C pe3y/JbTaTaMHU aHaJOTMYHOW TPYTIbI
nauveHToB ¢ nepsuyHoil PIIKC. B aByxsTamHo#l rpynmne
ObIJIO 3HAYUTENbHO GOJIbIIe MALMEHTOB C IMATOJIOTHeH
MEHUCKOB M XOHJPUH IO CpaBHEHHUIO C IEPBUYHOH
rpynnoi PIIKC. Ilpu cpenHeM cpoke HaGuwofeHus 6 jeT
NoKasaTesJMu CJ1aboCTH, JOCTUTHYTble NPU JABYX3TAITHOM
nepecmoTpe PIIKC, MOryT 6bITh aHaJIOTMYHBI [TOKA3aTeJAM,
JocTUTHYThIM nocjie nepBuyHol PIIKC, xota onenka IKDC
HUXKe.

Franceschi u coaBT. [33] oneHusn 30 manueHTOB,
KOTOpble MNPOLUIM JBYX3TAalHYI0 TpOLEAYPy PEeBU3UH
PITKC nocsie TpaBMaTHuyeckoro noBTopHoro paspsisa [1KC.
Bcem manueHTaM, y4acTBOBaBUIMM B UCCIe0BaHUH, ObIIO
BBINOJTHEHO yZlaJleHHWe BUHTA U 3alloJIHEHHWe TYHHesed
ayTOTPAHCIUIAHTATOM, COOpaHHBIM M3  IIepeHero
MeTadusza 6GosblIeOEPIOBOM  KOCTH. BTopod aTam
peBusnonHoi PIIKC 6bu1 BbIMOJIHEH MHUHHUMYM depe3 3
Mecsila, mocJe MoJydeHHsT KOMIbIOTEPHOH ToMorpaduw,
JIeMOHCTPHUPYIOIeN aJleKBaTHOe 3amoJIHeHHe
TYyHHeJed C HCHOJb30BaHHEM ayTOTPAHCIJIAHTATA
MOJIKOJIEHHOTO CYXO)KHMJIMSI C WCIOJIb30BAaHUEM TEeXHUKH
TPAaHCTUOWAIBHOTO cBepseHUs. HoBasg cBsi3ka Obliaa
NpUKpeIeHa K 60/blIe6epoBOM KOCTH MeTa/UTHiYeCKUM
BUHTOM, a K 6GeJpeHHOH KOCTH - 6GHoabcopbHpyeMbIM
BUHTOM. [Ipu cpenHeM HabGJwJeHUU dYepe3 6,7 JeT
nocJie onepauuu 66,7% ManueHTOB BEPHY/NNCh K CBOEMY
Jl0OTIepalliOHHOMY YPOBHIO CIIOPTUBHOM aKTHUBHOCTH,
23,3% mnepeuwin Ha 6Gosiee HU3KHE BH/JBI CIOPTa, He
oKasbIBarolye Bo3aencTBus, 1 10% oTKa3anmuch OT KaKOU-
J160 CHOPTUBHOM aKTHUBHOCTH. Takxe HabJI0AaI0Ch
3HAYMTEeJbHOE Y/IydlleHHe MoKa3aTess Jlu3xosMa mpu
CpaBHEHHH MpeJONIePAllMOHHBIX U TOC/Ie0NnepanoOHHbIX
3HaYeHUH.
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HampaB/ieHa Ha BOCCTAHOBJIEHHE MTACCUBHOTO JiMana3oHa
JIBWKEHUH  0GoJiblliebepiioBo-6e/JpeHHO MW maTeJlJio-
OepeHHOM  KOCTel,  BOCCTAaHOBJEHHE  aKTHUBAIUU
YeThIPEXIJIaBOU MBILIIb], @ TAKXKE KOHTPOJIb U yCTPaHEHHe
a060r0 BBINOTA M3 CycTaBa. HHUKAKWX OrpaHUYeHUN
Ha [uana3oH UX /JBW)KEHHWH He HaKJaJbIBAeTCsd,
M TalueHTaM pa3peliasioch IMepeHOCUTb Bec Ha
MOPKEHHYI0 HOTY C MOMOUIbI0 KocTblied [17]. MoxeT
ObITh IMpOBeZieHAa (U3UOTEPANHS C YKpPENJIeHHeM MbILII]
W IpONPUOLENTUBHOM  TpPEHUPOBKOM. Yiy4lleHHas
MBbIlIeYHasl CHJIA MOXET ObIThb pelaluM (GaKTOpOM;
O/IHAKO TaKXe BaXXHO YYUTBIBATH HW3MEHEHHUs B
QYHKIMOHAIBHBIX MoO/iesIAX JIBIDKEHU I nocJie
WHTEHCUBHOU pusnoTepanuu [41].

UchidaucoaBt.[34] ouenuu 10 nocsiefoBaTeAbHbIX
NalMeHTOB, KOTOPbIM Oblla MpoOBeJeHa IOo3TalHas
peBusus PIIKC c ucnoJsib3oBaHUEM ayTOTeHHON KOCTHOM
IJIaCTUKHY, W COOOLIW/IM, YTO y BCeX MNALUEHTOB ObLI
NOJIHBIH ANania30H ABMXKEeHUH B KOJIEHSX, OTpULATebHbIN
3Hak JlaxMaHa ¥ OTpULaTeJbHbIHM TECT Ha CABUT IOBOPOTA.
Cpesnnuit 6an JlaiicxosibMa dyepes 2 roja 1nocje onepanuu
coctaBu 96,6 6asia = 2,1 (91-100 6an10B).

B OZlHOM CPaBHUTEILHOM KOTOPTHOM
UCCIeZJOBAHUM  COOGLIANOCh,  YTO  OGBEKTHUBHbIE
pe3y/nbTaTbl M CYyObeKTHBHbIE OLlEHKH NalUeHTOB U
YAOBJIETBOPEHHOCTb  CYLIECTBEHHO He pPa3/IMYyalCh
MeXJy OAHO3TAIHbIMU U JABYX3TAlIHBIMH PEBU3HOHHBIMU
PIIKC, u o06e rpynnbl 3HAYUTENbHO  YIYYLIMJIN
06BEKTHUBHBIE PE3Y/IbTAThl U CYGbEKTUBHbIE PE3yJbTaThl
NaLyeHTOB 6e3 3aMeTHBbIX Pa3/MYMi B 4YacTOTe Heyjay
[42]. OHM OoTMeTMJIM, YTO YacTOTa OTKA30B COCTABHUJIA
10,3% B rpymme oJHO3TaNmHOro mepecMorpa u 6,1% B
rpynne JBYX3TAlHOrO. B JOMOJHUTE/NbHBIX aHAIM3aX Y
24% (12/49) nauueHTOB ObLIM BIEpPBble OGHAPYKEHBI
CONYTCTBYIOIME MOBPEXJEHUs KoJieHa (HampumMep,
JedeKThl Xpslla, NOBPEXJEeHUs MeHHCKa) BO BpeMs
onepaLyy BTOPOTro 3Tana.

Diermeier u coaBT. [43] coobmuin o pe3yjabTaTax
54 mnanueHTOB, TMepeHECHIMX KOCTHYIO IUIaCTHKY W3-3a
penuUBHUpYIOIlero cuMnToMatuyeckoro gedunura [1KC
nocine PIIKC. Tosbko 44 mnanueHTaM Oblia INpOBejeHA
noatranHas peBu3us PIIKC nocie KOCTHOW MJIACTUKH, U
10 manueHTOB OTKA3a/JNCh OT NMPOBEJEHNUS] PEeBU3NOHHOU
ACLR. B cpeznnem 3a 33,9 mecsinja Ha6J110/1a/10Ch YIydLIeHH e
nokasarteJsied 1o mkase Jlaicxonbma (77,2 £ 15,5 npoTus
72,9 + 18,7), no mxase IKDC (69,0 + 13,4 mpotuB 69,3 *
13,4) 1 no wkase akTuBHOCTH Teruepa (4,1 + 1,5 npoTus
4,6 + 1,2) B o6eux rpynnax. Ho HuUKako# cyiiecTBeHHOH
Pa3HULBI MEX/1Y 3TUMH ABYMs TPyIIIIaMHU He Ha6JII0/1a/10Ch.
[ToxaszaTesnu paccsabeHHOCTH KOJIeHa ObIJIM TOBLIIEHBI B
rpymie 6e3 peBU3HH, HO pa3HHU1a He 6bL1a CylleCTBEHHOH. B
M0CJIeOTIEPALIMIOHHOM TIEPHO/ie He COOOLIAN0Ch HU 0 KaKUX
OCJIOKHEHHUSX, U HU Y OJJHOTO U3 BKJIIOUEHHBIX MTAl[eHTOB
He 6bLI0 JepUIUTA CTUGAaHUsA WM pasrubaHus. OpHaAKo
He6OJIbIIOEe YHCJIO BKJIIOUEHHBIX NMAallMEHTOB, 0COOEHHO B
rpynne nanreHToB 6e3 nepecmorpa PIIKC, orpannyeno.
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BbiBOAbI

Y aKTHUBHBIX MOJIOABIX MALUEHTOB HeyjayHas
nepBuyHas PIIKC moxeT nmorpe6oBaTh noBTopHoi PIIKC.
JiByxatannyto peBusuto PIIKC cinenyer paccmatpuBaThb

XyxKe, 0COGEHHO A1 aKTUBHBIX IIAIUEHTOB, KOTOpbIe
npeabABIAAKT BBICOKUE Tpe6OBaHI/Iﬂ K CBOEMY OpraHuU3sMy.
O,C[HaKO IIPpU HaJIMYHUU TOYHBIX MOKa3aHUH, HaJiexauero

B CJIy4adX JiM3ucCa TYyHHeJd, I/IHCIDEKLII/II/I, HeIlpaBUJIbHOI'O npeaonepanyoHHOro IJIAHUPOBaHUA " BbI60pa

BbIDaBHUBAaHUSA,  HEJOCTATOYHOCTH  MEHHUCKA  HJM  ONepaTHUBHOW TEXHWKH JiByxaTanHas peBusnoHHas PITKC
XOH/IPAJIbHBIX MNOpakeHUWH. /JIByxaTamHass mpolejypa MOXeT 06ecrneYuThb 6/1aronpuaTHble pe3y/bTaThl.
TeXHUYecKH OGoJsiee CJI0KHA, 4YeM IepBUYHAA WU

OfHO3TAllHad mnpoueaypa, U pe3yJbTaTbl IIOTEHLUAJIbBHO
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Tyitingeme

AndeiyFel kpecm mapizdi 6aiinamdsl Katima Kypy (AKT) ecyimen AKT kailima kypy scui ke3decedi. Tize yHKyuscbIH jcakcapmy,
MypaxkcuI30bIKMbl HCOK JHIHE Ka/blnMmbl apekemke opanydbl Jceyindemy ywiH mekcepy npoyedypacwl xCypeisiayi MyMKiH. Pesususiivlk
Kalima Kypydul opbiHOay ke3iHOe xupype bip Hemece eKi camblabl pegu3usHbl maHdaiidsl. Eki cambLabl katima Kapay cupek opbiHOa1adbl, 6ipak
acipece myHHeAbOIH alimapiblkmail keHeri, 6esceHdl UHPeKYUsl JHcaHe mi3e 6YbIHbIHBIH [1ecne Namo/102usicbl (Mblcabl, dypblC OpHALACNAY,
6aiinamdapdsly 6aCcKa 3aKbIMOAHYbl, MEHUCK HeMece XOHOPaHbIH 3aKbIMOAaHYbl) YuliH natioasL.

Eki cambLabl Katima Kapayobl Kasjcem ememiH 0Cbl bIKMuMaJ cyeHaputiiepdit iwiinHoe myHHeabO0iH KeHelol e ken mapasarau ce6en
60.1b1n MabbL1adbL; 6IPIHWI Ke3eH MPAHCNAAGHMAYUSIHbL 416N MAcmaydbl, myHHeAbOI Klopemaxcdbl HaHe CylieK N1acmuKacslH, CO0aH KeliiH
ekiHwi kezeyde AKT Kalima kypydsl kammudbl. Bya makaaaHsly Makcamsi-onepayusi an0blHOAFbL HOCNApAAydbl, XUPypausiablK oliaapisl,
oHanamyowl scane AKT ekl camblabl pesususiIblK Kalima Kypy Homusice/1epiH Kapacmulpy jcaHe emoey HomuoiceepiH Kepceme 0mblpulin, COHFbL
adebuemmepdi KOpbimMbIHObIAQGY.

Tytiin ce3dep: mise, an10bIHFbI Kpecm mapi3di 6atiiam, Kalima Kypy, Kaiima kapay.
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Abstract

With the rising number of anterior cruciate ligament (ACL) reconstructions, revision ACL reconstructions are becoming increasingly
common. A revision procedure may be performed to improved knee function, correct instability, and facilitate a return to normal activities.
When performing a revision reconstruction, the surgeon decides between a single-stage or a two-stage revision. Two-stage revisions are rarely
performed, but are particularly useful when addressing substantial tunnel-widening, active infection, and concomitant knee pathology (e.g.,
malalignment, other ligamentous injuries, meniscal or chondral lesions).

Among these potential scenarios requiring a two-stage revision, tunnel-widening is the most common cause; the first stage involves
graft removal, tunnel curettage, and bone grafting, followed by revision ACL reconstruction in the second stage. The purpose of this article
is to review the preoperative planning, surgical considerations, rehabilitation, and outcomes of two-stage revision ACL reconstructions and
summarize the recent literature outlining treatment results.

Keywords: knee, anterior cruciate ligament, reconstruction, revision.
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