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OT3bIB 

Be,n;yrn,eii opraHM3aU:MM O ):(MCcepTaU:MM )I(Mx 51 BacMJibeBUCia 

Ha TeMY: «Oco6eHHOCTM MeTa6orruci:ecKMX, reM0CTaTttqecKMX tt MMMYHHbIX 

HapyrneHMll rrptt cocy,n;MCTbIX 0CJI0)KHeHM51X TpaBMaTttqecKOll 6orre3HM 

II03BOHOqHMKa M CIIMHHOro M03ra», rrpe,n;cTaBJieHHOll Ha COMCKaHMe yqeHOll 

CTerreHM KaH,ZJ;M,ZJ;aTa Me,ZJ;MU:MHCKMX HayK no crreu;ttarrbH0CTM 3.3.3 -
rraTOJIOrttqecKa51 <pM3MOJIOrM51 

AKryaJibHOCTb ,/1,JIH HayKH H npaKTHKH 

B pa3JIMqHbIX CTpaHax IIOKa3aTeJib pacrrpocTpaHeHHOCTM CIIMHHO-M03rOBOll 

TpaBMhI Korre6rreTC51 OT 0, 11 ,n;o 1, 12 crryqa51 Ha 10 000 HacerreHM51 B ro,n: . B 

,[{oHeu;Ke qacTOTa IIOBpe)K,ZJ;eHMll II03BOHOqHMKa M CIIMHHOro M03ra B3pocrroro 

HacerreHM51 ropo,n;a B MttpHoe BpeM51 cocTaBrr51rra 0, 7 4 crryqa51 Ha 10 000 HacerreHM51. 

B CTPYKType TpaBM CKeJieTa IIOBpe)K,ZJ;eHM51 II03BOHoqHMKa M CIIMHHOro M03ra 

C0CTaBJI5IIOT ):(0 18%. TpaBMaTMqecKa51 6orre3Hb II03B0H0qHMKa M CIIMHH0ro M03ra 

rrpe,n;cTaBJI51eT co6oii 0T):(eJibHYIO pa3H0BM):(H0CTb TpaBMaTMqecKOll 6orre3HM. 

Ba)KHblMM rraToreHeTMqecKMMM MexaHM3MaMM TpaBMaTMqecKOll 6orre3HM 

II03BOHOqHMKa M CIIMHHOro M03ra 51BJI5IIOTC51 M3MeHeHM51 B napaMeTpax 

MMKpo6Horo rreii3a)Ka, KrreToqHoro MeTa6orrtt3Ma, KOCTHOH pereHepau;tttt, 

arperau;M0HH0ro C0CT051HM51 Kp0BM M MMMYHH0rpaMMbl. O6MeHHbie HapyrneHM51 M 

CMCTeMHa51 ):(MC<pyHKU:M51 rrpeI151TCTByeT MOp<po<pyHKU:MOHaJibHOMY 

B0CCTaH0BJieHMIO CIIMHH0ro M03ra M rrptt Hea,n;eKBaTH0M rreqeHMM ycyry6rr51eT' ero 

rrepBMqHoe II0Bpe)K,n;eHMe. 3HaHMe pa3JIMqMii B TaKMX MexaHM3Max y nau;tteHT0B C 

He0CJI0)KHeHHbIM TeqeHMeM rpaBMaTMqecKOll 6orre3HM M rrptt cocy,n:MCTblX 

0CJI0)KHeHM51X 6y,n:eT crroco6cTBOBaTb o6orarn,eHMIO TeopMM TpaBMaTMqecKOll 

6orre3HM H0BbIMM CBe,n;eHM51MM 0 rraToreHe3e CIIMHHO-M03rOBOll TpaBMbl, a ):(JI51 

rrpaKTMKM - II03B0JIMT pa3pa6oTaTb H0Bbie MeT0):(bl rrporH03Mp0BaHM51 3TMX 

OCJIO)KHeHMll, qTo Heou:eHMMO ):(JI51 MX rrpo<pMJiaKTMKM. 

OcHOBHbie uayqHbie pe3yJihT3Tbl H HX 3HaquM0CTb ,/J,JIH uayKH H 

np0H3B0,/J,CTBa 

YToqHeH xapaKTep cocy,n;MCTbIX OCJIO)KHeHMll M C0CTaB MMKpocpnopbI B 

o6JiaCTM XttpyprttqecKoro BMeIIIaTeJibCTBa, a TaK)Ke Bbl5IBJieHbl oco6eHHOCTM 

naToreHe3a MH<peKU:MOHHbIX M cocy,n;MCTbIX OCJIO)KHeHMll TpaBMaTMqecKOll 
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6one3HH Il03B0H0qHHKa H CilHHH0ro M03ra y II0CTpa~aBIImx. ITonyqeHbl 

pe3ynhTaTbI, CBH~eTeJibCTBYIDIIIHe o BmKHoii ponn noKa3aTeneii ITTr, 25(OH)D3, 
~-CrossLaps H IIIenoqHoM cpoccpaTa3bl, He T0JibK0 B K0CTH0M MeTa6ontt3Me, HO H B 
cpopMHpOBaHHH cocy~HCTblX ocnO)KHeHHM. ITapannenhHO C 3THMH ocnO)KHeHH51MH 

pa3BirnaeTC51 OKHCJIHTeJibHblM CTpecc. I1oKa3aHO, qTo cocy~HCTbie ocnO)KHeHH51 y 

Il0CTpa~aBIIIHX C TPaBMaTnqecKOM 6one3HbIO B03HHKaIOT, eCJIH C 20-x cyT0K 
TpaBMaTnqecKoii 6one3HH noKa3aTenn K0CTHoro MeTa6onH3Ma cTaH0B51TC51: OK> 
35,2 Hr/Mn, ITTr > 53,3 Hr/Mn, 25(OH) D3< 17,9 Hr/Mn, IIJ;<D > 126,1 ME, ~
CrossLaps> 1,0 Hr/Mn, a 3HaqeHH51 noKa3aTeneii 0KCH~aTHBHoro CTpecca: ,[(K > 
120,6 MKMOnh/n, M,[(A > 20,1 MKMOnh/n, K0HU:eHTpaU:H51 a-TOKO<pepona < 13,5 
MKMOnb/JI, aKTHBH0CTb KaT < 51,5 MKKaT/q*n, CO,[(< 4,6 ME/Mr HB, rrro < 37,0 
e~/r HB. YToqHeHbl pa3nnqn51 B TeqeHHH TpaBMaTttqecKOM 6one3HH Ha ypoBHe 
noKa3aTeneii KneToqHoro H ryMopanhHoro HMMYHHTeTa. OnttcaHa ponh CD3+, 
CD4+, CD56+co16+, co19+, co3+_HLA-DR n co25+_ nnMcpou:nToB, 

cparou:nTapHoii aKTHBH0CTH - <DA, <D1I, HCT-TecTa H K0HU:eHTPaU:ttH IgM B 
pa3BHTHH cocy~HCTbIX ocnO)KHeHHM. I10Ka3aHO, qTo ~n51 cocy~HCTbIX 

ocnO)KHeHHM, HaqnHa51 C 20-x cyT0K TPaBMaTttqecKOM 6one3HH, xapaKTepHbl 
3HaqeHH51 HMMyHonornqecKHX IIOKa3aTeneii: qncna neMKOU:HTOB > 7,0 * f09/n, ~n51 
CD3+-nttM<pOU:HTOB :S 1,0* 109/n, ~n51 CD4+-nHM<pOU:HTOB :S 0,6* 109/n, ~n51 
CD19+-nHM<pOU:HTOB > 0,23* 109/n, ~n51 CD56+CD16-nnM<pOU:HTOB :S 0,2* 109/n, 
~n51 l1J1-1 ~ > 56 nr/Mn, ~n51 HJ1-4 > 52 nr/Mn, ~JI51 HJ1-6 > 31 nr/Mn, ~n51 HJ1-8 > 
32 rrr/Mn, ~n51 HJ1-l O > 44 nr/Mn, ~n51 <DHO-a > 36 nr/Mn. 

BbrnBneHbl pa3JIJiqH51 B Bbipa)KeHH0CTH <pa3 KoaryJI5IU:HOHHOM aKTHBH0CTH 
Kp0BH y nau:tteHT0B C pa3HbIM TeqeHHeM TPaBMaTnqecKOM 6one3HH II03B0HoqHHKa 
H CilHHHOro M03ra. ITpH cocy~HCTblX OCJIO)KHeHH5IX ycTaHOBneHa ponb 

rnnepKoaryn5IU:HH co CHH)KeHHOM aKTHBH0CTbIO IlOKa3aTeJieM cpn6pHHOnH3a. 
y CTaH0BneH0, qTo ~n51 TpoM603M6onnqecKHX OCJIO)KHeHHM xapaKTepHbl 3HaqeHH51 
noKa3aTeneii reM0CTa3a: ITTH > 88,7%, BPIT :S 130,6 ceK, <D > 3,9 r/n, TITr > 6,3 
MHH, <DA :s 364 MHH. ,[(rr5I reMopparnqecKHX ocnO)KHeHHM - 3HaqeHH51 

noKa3aTeneii reM0CTa3a: ITTH :S 88,7%, BPIT > 130,6 ceK, <D :S 3.9 r/n, TITr :S 6,3 
MHH, <DA > 3 64 MHH. 

Ha 0CH0BaHHH BbrnBneHHbIX HapyIIIeHHM pa3pa6oTaHbl MeT0~bl 
rrporH03HpoBaHH51 cocy~HCTbIX OCJIO)KHeHHM H HaMeqeHbl TepaneBTnqecKtte 

MHIIIeHH ~n51 OilTHMH3aU:HH KOHcepBaTHBHOM TepanHH y IlOCTpa~aBIIIHX. 

TeopeTuqecKaH 3HaquMOCTb UOJiyqenHbIX pe3yJibT8TOB 

Pe3yJibTaTbl npoBe~eHHoro ttccne~oBaHH51 pacIIIHp5IIOT cyIIIeCTBYIOIIIHe 
npe~cTaBneHH51 06 3TH0norHH H <pyH~aMeHTaJibHblX MexaHH3Max rraT0- H 
caHoreHe3a TpaBMaTnqecKOM 6one3HH II03B0HoqHHKa H CIIHHH0ro M03ra B 0CTP0M 
H paHHeM ee rrepno~ax y II0CTpa~aBIIIHX. Y CTaH0BneHbl H3MeHeHH51 IIOKa3aTeneii 
MeTa6onnqecKoro, rrepeKHCH0-aHTH0KCtt~aHTHoro, reMocTaTnqecKoro H 
HMMYH0JI0rHqecKoro 3BeHbeB roMe0CTa3a, K0T0pbie rrpHB0~51T K pa3BHTHIO 
cocy~HCTbIX OCJIO)KHeHHM TpaBMaTnqecKOM 6one3HH II03B0H0qHHKa H CIIHHH0ro 
M03ra B paHHeM ee rrepno~e. Ha 0CH0BaHHH 3THX IIOKa3aTeneii pa3pa6oTaHbl 
KpHTepHH H MeT0~bl rrporH03ttpoBaHH51 cocy~HCTblX ocnO)KHeHHM. 



BbICOKa51 TO"LJ:HOCTb ITpOrH03HpOBamrn ITO pa3pa6oTaHHbIM MeTO,r:t;aM 
IT03BOJUieT HX ITPHMeH51Tb ,r:t;JUI YTO"LJ:HeHH51 ,r:t;HarHOCTHKH cocy,r:t;HCTbIX OCJIO)KHeHHM 
H Bb16opa OITTHMaJibHOro ITepCOHaJIH3HpOBaHHOro Jie"LJ:eHH51 ITOCTpa,r:i;aBIIIHX. 

PeKOMen.r.au:uu no HCD0Jlb30B3HHIO pe3yJJbT3T0B H BbIB0A0B 

.r.uccepTau:uu 

,[(m1 ITOBbIIIIeHH51 3<p<peKTHBHOCTH Jie"LJ:eHH51 ITal(HeHTOB C TpaBMOM 

IT03BOHO"LJ:HHKa H CllHHHOro M03ra Heo6xo,r:t;HMO ocyrn:ecTBJI51Tb y"LJ:eT 
HH,r:t;HBH,IJ;YaJibHOM peaKTHBHOCTH opraHH3Ma H HCI10Jib30BaTb ,r:t;JI51 3TOro p51,r:t; 
6HOXHMH"LJ:eCKHX H HMMYHOJIOrH"LJ:eCKHX ITOKa3aTeJieii HapyIIIeHHOro KOCTHoro 
MeTa60JIH3Ma, OKHCJIHTeJibHOro CTpecca, cocy,r:t;HCTO-TPOM60:u;HTapHoro reMOCTa3a 
H HMMYHOJIOrH"LJ:eCKOM peaKTHBHOCTH opraHH3Ma B BH,r:t;e KpHTepHeB ITpOrH03a 

HH<peKI(HOHHbIX H cocy,r:t;HCTbIX OCJIO)KHeHHM. ,[(JI51 ITporH03HpoBaHH51 cocy,r:t;HCTbIX 

OCJIO)KHeHHM B paHHeM rrepHO,r:t;e TE IT03BOHO"LJ:HHKa H CllHHHOro M03ra ,r:t;OJI)KHbI 

ITpHMeH51TbC51 pa3pa6oTaHHbie HaMH 6HOXHMH"LJ:eCKHe H HMMYHOJIOrH"LJ:eCKHe 
KpHTepHH, a TaK)Ke MeTO,ll;bl ITpOrH03HpOBamrn. B "LJ:aCTHOCTH, 0 cocy,r:t;HCTbIX 

OCJIO)KHeHH51X B paHHeM ITepHO,r:t;e TE CBH,r:t;eTeJibCTBYIOT 3Ha"LJ:eHH51 ITOKa3aTeJieii 

OK> 35,2 Hr/Mn, llTf' > 53,3 Hr/Mn, 25(OH)D3< 17,9 Hr/Mn, IIJ;<I> > 126,1 ME,~
CrossLaps> 1,0 Hr/Mn, a TaK)Ke 3Ha"LJ:eHH51 ITOKa3aTeneii OKCH,r:t;aTHBHoro cTpecca: 
,[(K > 120,6 MKMOJiblJI, M,n:A > 20, 1 MKMOJib/JI, KOHI(eHrpa:u;H5I 6-ToKo<pepona < 
13,5 MKMOJib/JI, aKTHBHOCTb KaT < 51,5 MKKaT/"LJ:*JI, co,n: < 4.6 ME/Mr HB, rrro < 
37,0 e,r:i;/r HB. B ITOJib3Y cocy,r:i;HCTbIX ocJIO)KHeHHM TaK)Ke CBH,r:t;eTeJibCTBYIOT 
3Ha"LJ:eHH51 HMMYHOJIOrH"LJ:eCKHX 110Ka3aTeJieii: "LJ:HCJia JieMKOI(HTOB > 7,0 * 109/n, ,IJ;JI51 
co3+_JIHM<l_Jo:u;HT0B ~ 1,0* 109/n, ,r:i;AA cn4+_JIHM<po:u;HT0B ~ o,6* 109/n, ,r:i;n51 co19+_ 
JIHM<pOI(HTOB >0,23* 109/n, ,IJ;JI51 CD56+CD16-JIHM<p0l(HTOB ~ 0,2* 109/n, ,ll;JI51 HJI-1~ 
> 56 ITr/Mn, ,r:t;JI51 HJI-4 >52 ITrlMn, ,r:t;JI51 HJI-6 > 31 ITr/Mn, ,r:t;JI51 HJI-8 >32 ITrlMn, ,r:t;JI51 
I1JI-l 0>44 ITrlMJI, ,r:t;JI51 <I>HO-a > 36 rrr/MJI. ,[(n51 TpoM6o3M6oJIH"LJ:ecKHX 
ocJIO)KHeHHM xapaKTepHbI 3Ha"LJ:eHH51 rroKa3aTeneii reMOCTaJa: llTI1 > 88, 7%, BPll 
~ 130,6 ceK, <I>> 3.9 r/n, Tllf' > 6,3 MHH, <I>A ~ 364 MHH. ,[(n51 reMopparH"LJ:eCKHX 
ocJIO)KHeHHM xapaKTepHbI 3Ha"LJ:eHH51: llTI1 ~ 88,7%, BPll > 130,6 ceK, <I>~ 3,9 r/n, 
Tllf' ~ 6,3 MHH, <I>A >364 MHH. ,[(JI5I ITpO<pHJiaKTHKH HH<peKI(HOHHbIX H 
cocy,r:t;HCTbIX OCJIO)KHeHHM TE IT03BOHO"LJ:HHKa H CITHHHOro M03ra B cxeMbl Jie"LJ:eHH51 

ITal(HeHTOB :u;enecoo6pa3HO BKJIIO"LJ:aTb B Ka"LJ:eCTBe ,r:t;OITOJIHHTeJibHbIX 
ITaToreHeTH"LJ:eCKHX cpe,r:t;CTB ITpeITapaTbl BHTaMHHa D3, KoppeKTOpbI HapyIIIeHHM 

KOCTHOro MeTa60JIH3Ma, llOJI, HH3KOM aKTHBHOCTH aHTHOKCH,r:t;aHTHOM CHCTeMbl, 
arperaTHOro COCT051HH51 KpOBH H HMMYHOJIOrH"LJ:eCKOM He,r:t;OCTaTO"LJ:HOCTH. 

O6mue 3aMeqanuH 

Cyrn:ecTBeHHbIX 3aMe"LJ:aHHM ITO co,r:i;ep)KaHHIO ,r:t;HccepTal(HH HeT. Pa6oTa 
HaITHCaHa JIHTepaTypHbIM pyccKHM 513bIKOM, KOJIH"LJ:eCTBO OIIIH60K MHHHMaJibHO. B 
Ka"LJ:eCTBe 3aMe"LJ:aHH51 MO)KHO OTMeTHTb, "LJ:TO "LJ:aCTb ,r:t;HarpaMM B ,r:t;HccepTal(HH He 

HMeIOT ,r:t;OBepHTeJibHbIX HHTepBaJIOB, "LJ:TO 3aTpy,r:t;H51eT HX HHTepITpeTal(HIO. 

3aKJ110qeuue 

,[(HccepTal(H51 ITpe,r:i;cTaBJI51eT co6oii 3aBepIIIeHHYIO Hay"LJ:HO-



11ccne,n:0BaTeJioCKYIO pa6oTy, Ha aKTYaJinHYIO TeMy. B ,z::i:11ccepTau:110HHOH pa6oTe 

IIOJiy1:1eHO HOBOe perneHMe aKTYaJibHOH Hay1:1HOH 3a,z::i:a1:m: Ha OCHOBaHMM 

IIOJiyqeHHbIX ,n:aHHbIX ,n:aHa xapaKTepMCTHKa cocy,n:HCTbIX OCJIO)I<HeHMH I1 

rraTOq_)I13HOJIOrI11:1ecKa51: ou:eHKa 0KCH,ll;aTHBHoro CTpecca, K0CTH0ro MeTa60JII13Ma, 

arperau:110HHOro COCT051:HIUI KpOBM I1 HMMYHHOH peaKTHBHOCTM opraHI13Ma y 

rrau:11eHT0B C TpaBMaT111:1ecKOH 6oJie3HbIO 1103B0H01:IHI1Ka I1 CITMHH0ro M03ra I1 C 

y1:1eT0M MHq_)OpMaTMBHbIX 110Ka3aTeJie:H HapyrneHH0ro MeTa60JII13Ma, MMMYHMTeTa 

I1 reM0CTa3a pa3pa6oTaHhl KpHTepHI1 TH)KeCTH C0CT051:HI151: I1 MeT0,ll;bl 

rrporH03I1pOBaHH51: cocy,z::i:11cTbIX OCJIO)KHeHMH. BoIBO,ll;bl I1 peKOMeH,n:au:1111 

,ll;0CTaT01:IH0 o6ocHOBaHbl. 

Pa6oTa 0TBe1:1aeT Tpe6oBaHI151:M rr.2.2 (,n:JIH COMCKaTeJie:H y1:1eHOH CTerreHM 

KaH,n:11,n:aTa HayK) IloJIO)KeHH51: 0 rrp11cy)K,n:eHI1H y1:1eHbIX CTerreHeH, 

rrpe,n:1>51:BJIHeMbIM K KaH,n:H,n:aTCKMM ,z::i:11ccepTaU:I151:M, a ee aBTOp 3acJiy)KI1BaeT 

rrp11cy)K,n:eHI151: eMy y1:1eHOH CTerreHM KaH,n:H,n:aTa Me,ll;HU:HHCKHX HayK ITO 

crreu:11anoH0CTI1 3 .3 .3 - rraTonortt1:1ecKaH <l_)11311onor11H. 

OT3hIB o6cy)K,n:eH H o,z::i:o6peH Ha 3ace,n:aH1111 0T,n:ena TepM111:1ecKHX rropa)KeHMH 

<DfEY «I1HCTMTYT HeOTJIO)KHOH 11 BoccTaHOBMTeJioHOH x11pypr11H MM. B.K. fycaKa» 

MMH3,n:paBa PocCMH «_...zd_» 1:uu-46-e 2023 r., rrp0T0K0JI N~ 4 · 

/(a,o COZJIGCUe cy6oeKma nepCOHGJlbHblX OGHHblX HG a6mOMamu3Up06GHHYIO o6pa6omKy nepcOHGJlbHblX OGHHblX 

CTaprn11H Hay1:1HhIH coTpy,n:HMK, 

,ll;0KT0p Me,ll;MU:MHCKHX HayK 

283045, 2. /(oHe'lfK, np. HeHUHCKuu, 47 

Tell.: +7 (856) 3414400 

Tell.lcpaKc: +7 (856) 3414402 

E-mail: info@iursdn.ru 

http://iursdon. rul 
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