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Ilpo6JieMbl pa)].H04>apMa~eBTHKH 

P.H. KpacnKona 
Hoeb1e P<l>II na ocnoee coe.i.u11enuii, Me'leHHbIX 4>TopoM-l8, u 
nepcneKTUBbl DX UCD0Jlb30B3HUH B II3T 0IIK0JI0ruu 
HHcmumym Mo3ca l/eJ106eKa PAH, CaHKm-Ilemep6yp2 

MeTO,n Il03HTpOHHOH 3MHCCHOHHOH TOMorpaqrnH (I13T) 

npe.nocTaBJUleT nmp0KHe B03M0)KH0CTH ,nJUI in vivo ,nHarH0CTHKH 

pa3JmqHblX 0HK0JI0rHqecKHX 3a6oneBaHHH . .D:m1 0QeHKH MeTa6on11qecKOH 

aKTHBH0CTH onyxoneBOH TKaHH HaH60Jihlllee npHMeHeHHe nonyqHJI 

MeqeHblH q>TopHpoeaHHblH aHanor rJIIOK03bl, [
18

F]-2-q>TOp-2-,ne30KCH-D­

rJIIOK03a (<l>.D:f'),. <l>.D:f' HBmieTCH pa,nHOTpeucepoM rJIHK0JIH3a, H ee 

HaKonneHHe B TKaHH 0rpa)KaeT rJIHK0JIHTHqecKyIO aKTHBH0CTb onyxoJIH. 

OcHOBHblM He,nocTaTK0M ,naHH0ro pa,nHoq>apMnpenapaTa (P<l>TI) 

npHMeHHTeJibH0 K onyxoJIHM M03ra HBJIHeTCH He,nocTaT0K 

cneQHq>HqHOCTH, Il0CK0JibKY rJIIOK03a YTHJIH3HpyeTCH pa3JIHqHblMH 

KJieTKaMH M03ra. KpoMe Toro, 3HaqHTeJihH0e q>H3HOJIOfHqecKoe 

HaKonneHHe <l>.D:f' B H0pMaJibH0M cepoM Be1IIecTBe M03ra M0)KeT CJIY)KHTb 

Il0TeHQHaJibHblM HCT0qHHK0M OIIIH60K. 

Pa,nHorpeucepoM MeTa60JIH3Ma HBJI.sieTCH H L-[MeTHJI-
11

C]MeTHOHHH 

(L-MET), aHanor ecTecTBeHHoii aMHH0KHCJI0ThI L-MeTHOHHHa, 

Il03BOJIHIOlllHH nonyqaTb 6o_nee K0HrpaCTHhie mo6pa)KeHHH onyxoJIH no 

cpaBHeHHIO C <1>,n:r. O,nHaKo, ,l\JIH 0QeHKH CTeneHH 3JI0KaqeCTBeHH0CTH 

onyxonH c noM0lllhIO L-MET Heo6xo,nHM CJIO)l(HhIH MaTeMaT11qecKHH 

aHaJIH3 nonyqeHHhIX .naHHhIX, a MaJihIH nep110.n nonypacna.na 

pa,nH0ttyKJIH,na (20.4 MHH) orpaHHq11eaeT npHMeHeHHe ,naHH0f0 P<l>TI 

JIHlllh cneQHaJihH0 o6opy.noeaHHhIMH I13T QettrpaMH. Eonee 

nepcneKTHBHbIMH HBJIHIOTCH q>TOpHpOBaHHble aHaJI0fH aMHH0KHCJI0T, 

MeqeHHble q>TOpOM-18. OTHOCHTeJihHO BbICOKHH nep110.n nonypacna.na 
18

F 

(110 MHH) Il03B0JIHeT nonyqHTb HeCK0JibK0 KJIHHHqecKHX ,!\03 KpaiiHe 

.noporocTOHlllHX P<l>TI 3a o,nHH CHHTe3 H ocyllleCTBJIHTb HX .nocTaBKY Ha 

.nocTaToqHo 6oJiblllHe pacCT0HHHH. B nocne,nHHe ro,nbl CHHTe3Hp0BaH0 

HeCK0JibK0 q>TOpHpOBaHHbl'bX aHaJI0f0B THp03HHa, 2-[
18

F]q>TOp-L­

THp03HH, 0-[18
F]q>TOp3THJI-L-THp03HH, 0-[18

F]q>TOpMeTHJI-L-THp03HH, 3-
[18F]-a-MeTHJI-THp03HH, K0T0pbie .nocTaBJIHIOTCH B M03f TOH )Ke 
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rpaHCUOpTHOH CHCTeMOH, qTo H MeTHOHHH, . H Il03BOJUIIOT npOBO,z:\HTb 

OQeHKY CKOpOCTH rpaHcnopTa aMHHOKHCJIOT B onyxoneByIO TKaHb. 

He,z:\aBHO 6hmo noKa3aHo, qTO 6-1sF-<pTOp-L-3,4-

.z:lHrtt.z:lpOKCtt<peHttJianaHHH (6-<l>,[(OilA), urnpoKo pacnpocrpaHeHHbIH 

P<l> IT MR I13T 11ccne,z:\0BaH11u ,z:\onaMttneprnqecKou cttcTeMbI, MO)l(eT 

CJIY)l(HTb H B KaqeCTBe TYMOpOTpOUHOfO areHTa, TaK)l(e KaK H ee 

MeTHJittpoBaHHhIH aHanor, 3-O-6-[
1
sF]-<pTOp-L-,[(0IlA. 

B UOCJie,z:\HHe fO,z:\bl 6oJibIIIOe BHHMaHtte y,z:\eJIReTCR C03,z:\aHHIO 

npHHQHUHaJibHO HOBOro KJiacca P<l>Il MR I13T OHKOJIOfHH, HaKOUJieHHe 

KOTOpbIX B onyxoJIH CBR3aHo He C npoQeccaMH MeTa6oJIH3Ma, a co 

CTeneHblO nponttipepaQHH KJieTOK. Hatt6onee nepcneKTHBHbIMH C 3TOH 

TQqKH 3peHHR RBJIRIOTCR npOH3BO,z:\Hbie THMH,z:\HHa ([ ISF]-3 '-,z:\e30KCH-3, -

<pTOpTHMH.r\HH, yqacTBy10mero B O.r\HOM 113 :nanoB cttHTe3a ,[(HK, 11 

XOJIHHa ([N-MeTHJI-
11

C]xoJIHH, [
1
SF-<pTOpMeTHJI]XOJIHH). McnOJib30BaHHe 

nocJie,z:\HHX B I13T OCHOBaHO Ha TOM, qTo XOJIHH RBJIReTCR 

npe,z:\IIIeCTBeHHHKOM B 6ttOCHHTe3e (pOC<paTH,z:\HJIXOJIHHa - OCHOBHOfO 

KOMUOHeHTa KJieToqffbIX MeM6pau, ypoBeHb KOTOporo B 

npon11ipep11py10m11x KJieTKax cymecTBenuo yBen11qeu. MeqeHbie aHanorn 

XOJIHHa npaKT11qecKH He naKaUJIHBaIOTCR HOpMaJibHOH TKaHblO M03ra, qTo 

Il03BOJIReT nonyqaTb BbICOKOKOHTpaCTHbie I13T H306p~eHHR onyxoJIH. 

KpoMe Toro, 3TH COe,z:\HHeHHR RBJUIIOTCR nepcneKTHBHblMH MR I13T 

HCCJie,z:\OBaHHH onyxoneu npe,z:\CTaTeJibHOH )l(eJie3bI, KOTOpbie CJIO)l(HO 

Bmyan11311poBaTb c n0Momh10 <1>,n;r HJIH L-MET. 

EoJiblllOH HHTepec MR I13T OHKOJIOfHH npe,z:\CTaBJIRIOT npOH3BO,z:\Hbie 

[ I SF] <pTOpOMH30HH,z:\a30Jia, m6ttpaTeJibHO HaKaUJIHBaeMoro 

fHUOKCHqecKHMH onyxoJIRMH; MeqeHhie 6eJIKH 11 nenTH,z:\bl, cneQH<pHqHbie 

K onpe,z:\eJieHHbIM THUaM onyxoneu; npoH3BO,z:\Hbie 3CTpOreHa H 

nporecTepOHa MR nporHOCTHqecKOH OQeHKH aHTH-3CTpOfeHHOH TepanHH 

KapQHHOMbl rpy.z:ltt; npOH3BO,z:\Hbie ,z:\HfH.r\POTeCTOCTepoHa ,z:\JIR OQeHKH 

HaKOUJieHHR aH,z:\poreHOB B onyxoJIH npe,z:\CTaTeJibHOH )l(eJie3bl H QeJiblH 

pR.z:l .r\pyrnx. HoBhIM 11 6h1crpo pa3BHBa10m11McR nanpaBneHtteM I13T 

OHKOJIOfHH RBJIReTCR C03,z:\aHHe P<l>Il MR myqenHR MexaHH3MOB H 

Bbipa60TKH crpaTerHH neqeHHR paKa C UOMOmbIO MeTO,z:\OB reHHOH 

TepanHH •. TaK, 8-[1
SF]raHQHKJIOBHp H 9-[(3-[1SF]<pTOpo-l-rH,z:\pOKCH-2-

npoKClf)MeTHJI]ryaHHH, cneQH<pHqHO. CBR3bIBaIOmHeCR C KJieTKaMH, 

H3MeHeHHbIMH C UOMOmhIO reHHOH TeXHOJIOfHH, npOXO,z:\RT CTa,z:\HIO 

3KcnepttMeHTaJibHbIX HCilbITaHHH Ha )l(HBOTHbIX. 

6 

B .r\OKJia,z:\e 6y.z:lYT paccMorpeHhI acneKTbI npttMeHeHHR HOBbIX P<l>Il 11 

npo6neMbl CHHTe3a H aBTOMaTH3aQHH COOTBeTCTBy10m11x !Sp_ 

<pTOpttpoBaHHblX COe,z:\HHeHHH. 
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O.C. <l>eAopoea1, P.H. KpacnKoea1, O.<I>. Ky3ueQoea1, II.K.Moceenq1, 
r.B. KaTaeea1, C.B. lllaTnK2, IO.H. lienoKouL3, A.H. CTYKoe4 

CnuTe3 2-18F-4>Top-L-Tnpo3nua MeT0A0M MeiK4>a3uoro xnpanLuoro 
KaTaJIH3a H u3yqeune ero uaK0DJICHHH B ouyxoJIHX KpblC (KpblCHHaH 
rJIH0Ma 35). 
1Hncmumym M032a tte.noeeKa PAH, Cm.-llemep6yp2; 21.(enmpa.nbHblU 
11aytt110-ucc.neiJoeame.nbCKUU pe11m2e11opaiJuo.no2uttecKuu uncmumym, Cm. -
llemep6yp2; 3 Hncmumym 3lleMe11moop2a11uttecKux coeiJu11e11uu UM. 
A.H.HecMeRnoea PAH, MocKea; 4HHH 011Ko.no2uu UM. npo</J. H.H. 
llempoea, Ca11Km-llemep6yp2 

CoBpeMeHHhIH ::iTan pa:mIITIDI n031ITpOHHOH 3MHCCHOHHOH 
TOMOrpaqmH (Il3T) xapaKTepmyeTCH HHTeHCHBHbIM BHe,n.pettHeM MeTO,n.a 

B KJIHHH'leCK)'IO ,ZJ.HarHOCTHK)' OHKOJIOrH'leCiillX 3a6oneBaHHH. ,[(.rrn 3TOH 

l..{eJIH ttaH6onee nmpoKO IlpHMeHHeTCH q>TOpHpoBaHHbIH attanor rJIIOK03bl, 

2-[18F]qirnp,n.eoKCH-D-rn10Ko3a (<I>Af), no3BOJIHIOIQHH nony'laTb 

YHHKaJibttyIO HHq>OpMal..{HIO O pemottapHOH CKOpOCTH IlOTPe6neHHH 
rJIIOK03bl. O,n.ttaKO, Il0CKOJibKY rJIIOK03a B Ka'leCTBe 3HepreTH'leCKOro 

cy6cTPaTa yTHJIH3HpyeTcH MHOrHMH KJieTKaMH · M03ra, Il3T c <I>Af 
oTnuqaeTCH tteBhICOKOH cnel..{Hq>H'IHOCThIO, 'ITO 3aTPy,n.ttHeT ,n.uarttOCTHKY 

onyxoneii C HH3KOH CKOpOCTbIO rJIHKOJIH3a. B 3THX cny'laHX 6onee 

HHq>OpMaTHBHblM HBJIHeTCH HCilOJib30BattHe ,n.pyrux 

pa,n.uoqiapMnpenapaTOB (P<I>Il), ttanpHMep, Me'leHblX aMHHOKHCJIOT (AA), 
nOBbIIIIeHHOe ttaKonnettue KOTOpbIX B onyxonu onpe,n.enHeTCH BbICOKOH 

CKOpOCTblO TPattcnoprn AA qepe3 MeM6paHbl nponuqiepupyIOIQHX 

KJieTKOK. 

Hau60JibIIIee BHHMaHHe npHBJieKaIOT q>TopupoBaHHbie attanorn 

apoM~TH'leCKHX aMHHOKHCJIOT (<I>AA), B qacTHOCTH 2-[18F]q>TOp-L­
mp03HH (2-<I>THP). B OTJIH'IHe OT TPMHl..{HOHHO ucnOJih3yeMoro L­

MeTHOHHtta, Me'lettttoro yrnepo,n.oM-11 (T112=20.4 MHH), <I>AA tta octtoBe 

qnopa-18 (T 112= 110 MHH) MOryT IlOCTaBJIHTbCH B l..{eHTPhI, He HMeIOIQHe 
co6CTBeHHOro l..{HKJIOTPOHa, 'ITO Il03BOJIHeT pacrnuplITb 30tty 

ucnonb30BaHHH ,n.oporocTOHIQero MeTo,n.a Il3T. IlpHHl..{HnHanhtto BIDKHhIM 
,ll.JIH npHMetteHHH B Il3T HBJIHeTCH BblCOKOe co,n.ep)KaHHe (He Mettee 95%) 
MeTa6oJIH'leCKH aKTHBHOro L-H30Mepa, KOTOpbIH MO)KeT 6bJTb nonyqeH B 

peaKl..{HH acHMMeTPH'leCKoro cuttTe3a. O,n.ttaKo, npoBe,n.ettue KJIIO'leBoii 
CTa,ZJ.HH aCHMMeTPH'leCKoro aJIKHJIHpoBaHHH Tpe6yeT )KeCTKHX ycJIOBHH 

8 

(HH3KHe TeMneparypbI, 6e3BO,Zl.Hble ycnOBIDI H HCOOJib30BaHHe 
llYBCTBIITeJibHbIX K BJiare CHJibHbIX opraHH'leCKHX OCHOBaHHH), 'ITO 
3aTPY,ZJ.HHeT npHMetteHHe KJiaCCH'leCKHX aCHMMeTPH'leCKHX MeTO,Zl.OB K 
cuttTe3y P<I>Il tta octtoBe 18F. Ilpe,Zl.JIO)KetttthIH ttaMu MeTo,n. Me)Kq>a3ttoro 

KaTanma (M<I>K) c (S)-HOEHHoM no3BOJIHJI pernHTh 3TY npo6neMy. 
KaTanH3HpyeMaH (S)-HOEMHoM peaKl..{HH anKunupoBaHHH axupanbttoro 

HHKeneBoro cy6cTPaTa Ni-PBP-Gly (cM. . cxeMy), co,n.ep)Kamero 
tteo6XO,Zl.HMbIH ,Zl.JIH IlOCTPOeHHH aMHHOKHCJIOTbl rJIHl..{HHOBbIH qiparMeHT, 

3aBeprnaeTCH B Te'lettue 5 MHH npH KOMHaTHOH TeMneparype, 
o6ecne'IHBaH BbICOKYIO acHMMeTPH'leCKYIO HH,ZJ.yKl..{HIO. 

~CT~Hr 
~

N-- ~ I ~ ~ 
~ 

or' 

0 

(fw:r N1 
R<NO-lsrnN ~N--r · ~ /i ~ (Y\CID 

n:mt, OiPi- ~ fiO"C ~ 'I\= I 

0 j ' ~ 
2{'iJi.ool-tyaire 

RC=2{1ijl~lroti'.B 

Heo6xo,n.HMbIH ,ZJ.JIH nony'lettHH 2-<I>TMP anKunupy10muii arettT 
(RX), 2-[1

8
F]q>TOp-4-MeTOKCH-6ett3HJI6poMH,Zl., 6hIJI CHHTe3HpOBaH B TPH 

CTa,ZJ.HH, Ha'IHHaH c ttyKJieOq>HJihHOro BBe,ZJ.eHIDI MeTKH B MOJieKyny 2-
HIITp0-4-MeTOKCH6ett3aJib,ZJ.erH,ZJ.a C nocne.n.yIOIQHM BOCCTaHOBJieHHeM 

Me'lettoro anb,n.erH,ZJ.a B cnupT H ,n.anee B 6poMH,ZJ.. AnH BhI,n.enettHH 2-<I>TMP 
npOBO,ll.HJIH KHCJIOTHblH rH,n.pOJIH3 KOMnneKca, nonyqettttoro B peaKl..{HH 

aJIKHJIHpOBaHHH, C nocne.n.y10meii O'IHCTKOH MeTO,Zl.OM 
nonynpenapaTHBttoii B3)1{X. 3ttaHTHOMepttaH. 'IHCTOTa nonyqettttoro 2-
<I>TMP COCTaBJIHJia (98.3±0.6 %, n=6), pa,n.HOXHMH'leCKaH 'IHCTOTa 
npeBbirnana 99%. 

HecMOTPH tta To, 'ITO 2-<I>THP ucnoJih3yeTcH B KJIHHH'leCKHX 
Il3T Hccne,n.oBattIDIX B repMaHHH H EenhrnH, ,n.attttb1e o nyqeBoii 
Harpy3Ke Ha opraHbl H Teno nal..{HeHTa He 6hIJIH ony6JIHKOBaHbl. HaMH 
6bmo myqetto 6uonomqecKoe pacnpe,n.enettHe 2-<I>THP B oprattax 

3,ll.OpOBbIX KpbIC THna Wistard H KpbIC C rJIHaJibHbIMH onyxoJIHMH 

9 



nmoMa35, npHBHTblMH DOJ:{KO)KHO HJIH BffYTJ)HMbilllequo. ,[(JUI '.HOH 
Qenu 2,5-3 MEK npenapaTa B 0,25 MJI H30TOuuqecKoro pacTBopa 
BBOJ:{HJIH B RpeMuyIO aeuy, nocne qero KpbIC BbIJ:{ep)KHBaJIH B Teqeuue 
pa3JIHqffbIX HHTepBaJIOB BpeMeHH H yMep~BJljlJIH J:{eKanHTaQueii. 
HaKoUJieuue 2-<I>TMP B oprauax u TKaHRX onpeJ:{eJIRJIH 
pa;::i:uoMe-rpuqecKHM MeTOJ:{OM, paccqHTblBaR D!)OQeHT BBeJ:{eHHOU J:{03hl 
ua rpaMM opraua (%1D/g) no CTaHJ:{apTHOH MeTOJ:{HKe. 3TH J:{aHHbie 
MOryT 6bITb HCUOJib30BaHbl MR pacqeTa J:{030BbIX uarpy30K Ha opraHbl 
qenoaeKa. KpHTuqecKHM oprauoM MR 2-<I>TMP RBMeTcR neqeuh, rJ:{e 
6hIJIO OTMeqeuo MaKCHMaJihHOe HaKoUJieuue paJ:{HOaKTHBHOCTH (%1D/g= 
4.2 Ha 60 MHH). Ornollleuue onyxoneBaR TKaHblMhllllQa J:{JIR 
BffYTJ)HMbilllequoii rJIHaJibHOH onyxonu COCTaBHJIO 3,40±0,52, qTQ 
CBHJ:{eTeJibCTBOBaJIO O J:{OCTaToquo BbICOKOM H36HpaTeJibHOM 

uaKoUJieuuu 2-<I>TMP. 
3TOT pe3yJibTaT 6bIJI UOJ:{TBep)KJ:{eH H B I13T HCCJieJ:{OBaHHRX 

KpbIC C npHBHTblMH B 3aJ:{HIOIO nany rJIHaJibHhlMH onyxoJIRMH. 
MccneJ:{oBaHHR npoBOJ:{HJIH ua cKauuepe PC-2048-15B (Scanditronix) B 
pe)KHMe CTaTnqecKoro c6opa J:{aHHblX c npeJ:{BapHTeJibHblM 5 MHH 
-rpaHCMHCCHOHHbIM CKauupoaauueM. I13T CKaH HatIHHaJIH ua 40, 50 HJIH 
60 MHuyTe nocne uuneKQHH 2.5-3 MEK 2-<I>TMP. O6pa6oTKa 
nonyqeHHblX J:{aHHbIX BKJIIOqana CTilHJ:{apTuyIO peKOHCTJ>YKQHIO C 
KoppeKI.i:ueii Ha aITeHIOaQHIO, BH3YaJibHYIO H UOJiyKOJIHqecTBeHuyIO 
OQeHKY nonyqeuHblX H306pa)KeHHU nyTeM cpaBHeHUR HHJ:{eKCOB 

uaKoUJieHHR P<I>IT B onyxonu u peq>epeHTHOH 3oue. OTuouieuue 
HHJ:{eKCa uaKOUJieHHR onyxoJib!HHTaKTHaR TKaHb ua 60 MHH nocne 
HH'beKQHH npenapaTa J:{OCTHrano MaKCHMaJibHOro 3uaqeuHR 2,5-3, a 
onyxoneBaR 30Ha qeTKO BH3YaJIH3HpOBaJiaCb. ITonyqeHHble pe3yJibTaTbl 
no3BOJIRIOT uaqaTb BHeJ:{peuue uoaoro P<I>IT MR I13T J:{HaruocTHKH 
onyxoneii B Poccuu. 

Pa6orn no.LUJ.ep)Kaua rpaHTOM 
7SUPJO62161, rpaHToM MHTQ 
"<I>yuJ:{aMeHTaJibHbie uayKH -MeJ:{HQHHe". 

IO 

lllaeuQapcKoro q>OHJ:{a 
2780, rrporpaMMOH 

JRP 
PAH 

JI.E. ArleKcees*, B.B. ,l);apMorpaii**, H.C. Mapqemrns*** 

Pa3pa6oTKa JJ;H<l><l>Y3HO-TepMH"'ICCKHX TCXHOJIOrHU: IIOJiyqemrn 
67 Cu n 

1241 JJ;JUI pa~HOffYKJIHJJ;Hoii Teparrnn H Il3T 

* - Camcr-IleTep6yprcKHH rocyJ:{apcTBeHHhIH yuuaepcuTeT, ** - QHMM 
Kouc-rpyKQHOHHbIX MaTepuanoB «ITpoMeTeu», CauKT-IleTep6ypr, *** -
PoccuucKuif uayqubIH Qeu-rp «KypqaTOBCKHH HHCTHTYT», MocKBa 

B nocneJ:{HHe rOJ:{bl ycHJIHR aeJ:{y~ux uayquhIx na6opaTOpuu u 

MeJ:{HQHHCKHX QeHTpOB CKOHQeuw,upoBaHbl Ha npo6neMe C03J:{aHHR 
Texttonoruii npoH3BOJ:{CTBa 67Cu u 1 4I. IloBbillleHHbIH HHTepec uMeuuo K 
3THM pa.n.uouyKJIHJ:{aM o6ycJIOBJieH: a) HX YHHKaJibHblMH R,D.epuo­
q>H3HqecKHMH xapaKTepHCTHKaMH, 6) B03M0)KHOCTblO uapa60TKH 67 Cu H 
1241 Ha J:{OCTYDHbIX MaJIOra6apHTHhlX QHKJIOTpouax, ycKopnTeJIRX 
3JieKTJ)OHOB, peaKTopax cpeJ:{HeH MO~HOCTH, B) 6oraTOH, XOpOIIIO 
H3yqeuuou «XHMHeH» 3THX :meMeHTOB. 

Menh-67. KopoTKO)KHBy~uii pa;::i:uouyKIIu;::i:, npeTepneBaIO~HH fr-pacna;::i:. 
ManbIH npo6er 3JieK-rpouoa B «)KHBOH» TKauu no3BOJIReT yuuqTo)KaTh 
onyxoneBbie o6pa30BaHHR J:{HaMe-rpoM J:{0 5 MM. Co6CTBeHHOe raMMa­
H3Jiyqeuue paJ:{HOffYKJIHJ:{a U03BOJIReT 3q>q>eKTHBHO cne;::i:HTb 3a 
noaeJ:{euneM Meqeuoro npenapaTa B oprauH3Me naQneHTa. Eu.i:e OJ:{HO 
ueocnopHMOe npenMy~eCTBO 67 Cu - B03M0)KHOCTb o6pa30BaHHR 
ycToifqHBbIX coeJ:{HHeHHH c MOHOKJIOHaJihHhIMH aHTHTeJiaMn; 6naroJ:{apR 

3TOMY - Toqua» J:{OCTaBKa P<I>IT B nopa)KeHHblH oprau, ucKJI10qnTeJihHO 
HH3KHH ypoBeHb o6nyqeuu» 3.[{0pOBbIX TKaueu. 
Mon-124. Ilo3u-rpouub1ii H3JiyqaTeJib. 3aMeua OJ:{Horo H3 KJI10qeah1x 
J:{HarHOCTuqeCKHX paJ:{HOffYKJIHJ:{OB HOJ:{a-123 HOJ:{OM-124 a H3BeCTHhlX 
P<I>IT (a ux HOMeHKJiazypa u cq>epbl npHMeHeHHR J:{OCTaToquo 6oraTbI) 
D03B0JIReT HCUOJib30BaTb 3TH q>apMnpenapaTbl Ha KaqecTBeHHO 6onee 
BbICOKOM ypoaue. 

B uaCTOR~eH pa6oTe npeMO)KeHbl J:{Hq>q>y3HOHHO-TepMHqecKue 
Texuonoruu nonyqeunR 3THX pa;::i:uouyKJIHJ:{OB. 

B OCHOBe TeXHOJIOrHH npOH3B0J:{CTBa 67Cu (Bue 3aBHCHMOCTH OT 
cnoco6a uapa60TKH pa;::i:uouyKIIHJ:{a) - BaKyyMua» J:{HCTHJIJIHQHOHHaR 
cenapaQUR QHHKOBblX o6nyqeHHhlX MHllleueii, npOBOJ:{HMaH npu 
TeMnepazype H J:{aBJieHHH, o6ecnequBaIO~HX HX nonuy10 OTrOHKY H 

HCKJIJOqaJO~nx nezyqecTh QeneBoro pa;::i:uouyKJIHJ:{a; B ocuoBe cnoco6a -

I I 



pa:muque eKopoeTeH uenapeHIDI H napQHaJibHbIX .D.aBJieHHH napa 
pa.3.D.emieMbIX 3JieMeHTOB Ha.D. TBep.D.OH <pa.30H. 

,[(JI.si: noJiyqeHn.si: 
1241 npeMaraeTC.si: TexHoJioruqeeKa.si: exeMa, 

oeHOBaHHa.SI Ha uenOJib30BaHHH 3JieMeHTapHoro TeJinypa B KaqeeTBe 
ernpToBoro MaTepuana. B 2003 r. AA.SI KOMMepqeeKoro QHKJiorpoH1-1oro 
MHUieHHoro y3Jia eneTeMhI COSTIS 6hIJIH npoBe.D.eHhI 0Qe1-1oqHbIe 
paeqeTbI: a) oeHOBHblX xapaKTepneTHK reJIHeBoro TenJio06MeHHHKa (AA.SI 
«OTeeqeHH.SI» o6JiyqaeMOH MHUieHH OT o6beMa HOHonpoBO.D.a yeKOpHTeJI.SI 
uenOJih3yeTe.SI THTaHOBa.SI <pOJibra TOJIU\HHOH 50 MKM), 6) npoq1-1oeTH 
uenOJih3yeMOH .[{JI.SI «<pHKeaQHH» 3JieMe1-1Tap1-1oro TeJIJiypa TaHTaJIOBOH 
nO,[{JIO)KKH (np11 .D.aBJieH11H «OXJia)K,[{aIOll.\eH» BO.D.bl 0.5 Mila), B) pa6oq11x 
Tel\,mepazyp BXO.D.HOH <pOJibfll, MUIIIeHH u nO,[{JIO)KKll npu 06JiyqeHHH HX 
nyqKaM11 npoTOHOB e 3Hepmeii: 12.3/11.55, 11.55/8.l 7, 8.17/0 M3B 
eOOTBeTeTBeHHO. 

IloKa.3aHo, •no onT11MaJihHhIH HHTepBaJI 3HaqeH11ii: .D.aBJie1-1uii: 
remrn eoeTaBJI.SleT 25-32 MM Hg; nOBbIIIIeH11e .D.aBJieHH.SI reJIH.SI npHBO.D.llT K 
JIHHeHHOMY poezy Hanp.si:)Ke1-111ii: u eH11)KeHmo npe.D.eJia npoqHoeTn 
BeJie.D.eTBHe poem TeMnepazypbI <pOJibfH. 

PaeeqHTaHhl Hanp.si:)KeHHe 11 npor116 TaHTaJIOBOH nO.D.JIO)KKll B 
3aB11eHMOeTH OT .D.aBJieHll.SI «OXJia)K,[{aIOll.\eH» BO.D.bl 11 TeilJIOBOH Harpy3KH, 
T.e. TOKa nyqKa 3ap.si:)KeHHbIX qaeTHQ. IlOKa.3aHO, qTo Bee eeqe1-1ue 
nO.D.JIO)KKll pa6oTaeT B yeJIOBH.SIX 1-1e60JibIIIHX e)KHMaIOll.\HX Hanp.si:)KeHHH (-
14+-45 Mila), qTO .SIBJI.SleTe.SI Hau6oJiee 6JiaronpIDITHblM pe)KllMOM u 
o6eenequBaeT yeToii:q11By10 pa6ozy MeTaJIJia B TeqeHHe 100 u 6oJiee 1rne0B 
npu TOKax nyqKa .D.O 20 MKA. 

no MeTO.D.HKe .[{JI.SI npO.D.OJibHOro o6TeKaH11.SI HenpOHllQaeMOH 
nJiaeTHHbl noJiyqeHbl 3HaqeH11.SI K03<p<pHQHeHTOB TenJionepe.D.aqu THTaHa 
reJIHIO H TaHTaJia BO.D.e; e yqeTOM 3THX K03<p<p11QHeHTOB yeTaHOBJieHO, qTo 
MaKeHMaJibHa.si: TeMnepazypa BHyTpH o6JiyqaeMoro eJio.si: 3JieMeHTapHoro 
TeJIJiypa He npeBhIIIIaeT 545.6 K. 

12 

A. A. CeMeuooa, ,ll;.B. CTen'leHKOB, H.r. liapauoo, B.B. 1UanooaJ100, 
B.H. AuucuMoo 

HccJ1eAOBaHue XUMU'leCKOro u paAHOHYKJJHAHOro COCTaoa 
npenapaTa «PMuouyKJJnA MOJJH6Aen-99» AJJH npouJBOACToa 
reuepaTopoo TexueQHH-99m 
<PI'Yll «THI( P<P - </JuJuKo-311ep2emu1.JecKuii u11cmumym UM. 
A.H.Jleiiny11cK020», 0611u11cK, PoccUfl 

Pa.D.HOH30TOn TexHeQHii-99m .SIBJI.SleTe.SI oeHOBHbIM H30TOnOM .[{JI.SI 
.si:.nep1-1oii Me.D.HQHHbl. Hau6oJiee Y.D.06HhlM HeToqHHKOM noJiyqeHH.SI 3TOro 
pa.D.HOHYKJIH.D.a HBmreTe.si: re1-1epaTOp 99Mof9mTe. fHl( P<l>-<l>3M 
BhinyeKaeT reHepaTOpbl Tex1-1eQH.S1-99m e 1989 ro.D.a e uenOJib30BaHHeM 
MOJIH6.D.eHa-99, noJiyqaeMoro H3 06Jiyqe1-11-1oii: ypaHOBOH MHUieHH. 

Halli MHOroJieTHHH onhIT npoH3BO.D.eTBa reHepaTopoB 99Mof9mTe 
nOKa.3bIBaeT, qTO TIOKa.3aTeJIH KaqeeTBa 3JIIOaTOB 113 reHepaTopoB e 
uenOJib30BaH11eM MOJIH6.D.eHa-99 no TY 95 2535-94 eooTBeTeTBYIOT 
JiyqII111M 3apy6e)KHbIM aHanoraM: eo.D.ep)KaHne pa.nuoeyKJIH.D.HblX 
npHMeeeH - Ha ypOBHe 10"3 

- 10"5 o/o OT aKTllBHOeTH TeXHeQH.Sl-99m, 
eo.D.ep)KaHHe XHMHqeeKHX npnMeeeii: - Ha ypoBHe 0,1 - 5,0 MKrlMJI. 
C BhIBO.D.OM H3 3KenJiyaTaQ11u peaKTopoB AM-1 u EP-10 , MH 

np0113BO.D.eTBa re1-1epaTopoB TexHeQID1-99m ueeJie.D.OBaJie.SI pa.D.llOHYKJIH.D. 
MOJIH6.D.eH-99 pa.3JIHqHbIX q>HpM (O<l> HH<l>XM; no "Ma.si:K"; NTP 
Radioisotopes Ltd" NECSA, IOAP). 
l(eJiblO .D.aHHOH pa60Tbl .SIBJI.SleTe.SI 113yqe1-1ue BJIIDIHH.SI XllMllqeeKoro H 
pll.D.110HYKJIH.D.Horo eoernBa npenaparn «Pa.D.HOHYKJIH.D. MOJIH6.D.e1-1-99» Ha 
nOKa.3aTeJIH KaqeeTBa 3JIJOaTOB 113 reHepaTopoB .D.JI.Sle BhI6opa <pllpMbl 
npOH3B0.D.HTeJI.SI HeXO.D.HOro pa.D.HOHYKJIH,D.a. 

B xo.ne 3KenepnMeHTOB Bh!IlOJIHeH pa.D.HOMerp11qeeKnii: u 
eneKrpaJibHhIH aHaJIH3 pa.D.HOHYKJIH.D.a MOJIH6.D.eHa-99, pa.3JI11qHhIX cpnpM 
npOH3B0.D.HTeJieii:: no qeTbipe o6pa.3Qa OT Ka)K,[{OH q>HpMbI, a TaK*e aHaJIH3 
eooTBeTeTBYIOll.\HX 3JIJOaTOB H3 20 re1-1epaTopoB B eOOTBeTeTBHH e 
rpe6oBaHH.SIMH cpapMaKoneii:Hoii: eTaThH <l>CTT 42-0225-4528-03 «Harpu.si: 
nepTexHeTaT,99mTe H3 reHepaTopa, paeTBOp AA.SI BHYTPHBeH1-1oro 
BBe.D.eHH.SI»». 

Y eTaHOBJieHO, qTO npenapaT «Pll.D.HOHYKJIH.D. MOJIH6.D.eH-99» 
npOH3BO.D.eTBa no "Ma.si:K" He Y.D.OBJieTBOp.SleT rpe6oBaHH.SIM TY 95-2535-
94 no eo.D.ep)KaHHJO aJIJOMllHIDI, )KeJie3a, a.-113JiyqaJOll.\HX 
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pa.u,uottyKJIH,ll,HhIX npuMeceii, HMeeT BhICOKoe co.u,ep)KaHue He 
HOpMupyeMh!X npHMeceii MOJrn6.u,etta u QHHKa. 

y CTaHOBJieHO BJIIDIHHe co.u,ep)KaHml XHMuqecKHX npuMeceii B 

npenapaTe «Pa.u,uottyKJIH,ll, MOJIU6.u,ett-99» Ha KaqecTBO 3JIIOaTa. IToKa3aHO, 

qTo co.u,ep)Kattue aJIIOMHHHJI B 3JIIOaTax, nonyqeHHhIX H3 rettepaTopoB 
99Mof9mTc, 3apJ1)KeHHhIX MOJiu6.u,ettoM-99 pa:muqHhIX qmpM, KpoMe ITO 
"MaRK", He npeBhIIIIaeT HOpMy <I>CIT. ,n:nR npenapaTa «Pa.u,uottyKJIH,ll, 
Monu6.u,ett-99» npomso.u,cTBa ITO "MMK" co.u,ep)Kattue Al Ha ypostte 20 

MKr IMJI " BhIIIIe npHBO,ll,HT K npeBhIIIIeHHIO HOpMbI ero co.u,ep)KaHHJI B 
COOTBeTCTBYIOIQHX 3JIIOaTax. B 3THX 3JIIOaTax, KpOMe Toro, co.u,ep)Kattue 
Fe u 

99
Mo He y.u,osneTBopReT TPe6osaHIDIM <I>CIT. 

~JI ynyqIIIeHIDI xapaKTepucTuK KaqecTBa npenapaTa 
«Pa.u,uottyKJIH,ll, Monu6.u,ett-99» npomso.u,cTBa ITO "MaRK" ucnoJih30BaJIH 

,ll,OilOJIHHMTeJihttylO oqucTey. IToKa3aHo, qTo 3TOT npenapaT, npoIIIe,ll,IIIHH 

.u,soiittyIO oqucTKY c noMOIQhIO 3KCTPaKQHOHHoii xpoMaTOrpaqmu, 
y.u,oBJieTBopReT TPe6oBaHIDIM TY 95-2535-94 u MO)KeT 6h!Th ucnoJih30BaH 

,ll,JIJI 3apJ1,ll,KH rettepaTopoB TexHeQHJI. Y CTaHOBJieHO, qTo 3JIIOaTbl H3 
reHepaTopoB TextteQIDI-99m Ha octtoBe Monu6.u,eHa-99 ITO "MMK" nocne 
oqucTKH y.u,oBJieTBopRIOT TPe6osaHIDIM <I>CIT. 

OcHOBHhie pe3yJihTaThI: 
I. ITpose.u,eHa cpaBHHTeJihHM oQeHKa xuMuqecKoro u 

pa.u,uottyKJIH,ll,Horo cocrnsa pa.u,uonpenaparn «Pa.u,uottyKJiu.u, Monu6.u,eH-

99», npOH3B0,ll,HMOro paHee B <!>3M C pa.u,uottyKJIH,ll,OM MOJIU6.u,ett-99 

npou3BO,ll,CTBa O<I> HM<I>XM, ITO "MMK" u NTP NECSA. IToKa3aHa 
B03MO)KHOCTh ucnoJih30BaHIDI 3Toro pa.u,uonpenapaTa, nonyqaeMoro H3 

O<I> HM<I>XM u NTP NECSA MR npou3BO,ll,CTBa rettepaTOpoB 99Mof9rnTc 
2. Y CTaHOBJieHa KOppeJIJIQHJI Me)K,ll,y IlOBhIIIIeHHhIM co.u,ep)KaHHeM 

pa.u,uoaKTUBHhIX " XHMuqeCKHX npuMeceii B HCXO,ll,HOM pa.u,uonpenapaTe 
«Pa.u,uottyKJIH,ll, MOnu6.u,eH-99» u ux co.u,ep)KattueM B 3JIIOaTe H3 
rettepaTOpa . 

3. PeKoMeH,ll,OBaHo 
«Pa.u,uottyKJIH,ll,a Mo-99» 

reHepaTopos TextteQHR. 

npoBO,ll,HTh ,ll,OilOJIHHTeJihttylO oquCTKY 
npomso.u,cTBa ITO "MMK" MR 3apR,ll,KH 

Pe3yJihTaTbl .u,aHHOH pa60Thl HMeIOT npaKTuqecKoe 3Haqettue, OHH 
Il0Ka3bIBaIOT Heo6XO,ll,HMOCTh OQeHKH pa.u,uottyKJIH,ll,HOH H XHMuqecKOH 
qucTOThl npenapaTa «Pa.u,HOttyKJIH,ll,a MOJIH6.u,ett-99» npu Bb16ope q>HpMbl, 
nocTaBJIJIIOIQHH 3TOT npenapaT, ,ll,JIJI npOH3B0,ll,CTBa rettepaTopoB 
99Mof9mTc Me.l{HQHHCKoro Ha3HaqeHIDI. 
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B.C. CKypnti:nn, A.H. PH61111Kon, B.M. roJIOBKon, E.B. q11611con, E.A. 
HeCTepon 

Pa1pa60TKa TexuoJioruqecKoro KOMDJieKca npo111noti:cTna 
xpoMaTorpa4mqecK11x reuepaTopo~ 99MTc 111 o6ora~euuoro 

98
Mo 

I'HY « HHH RiJep,wu </JU3uKu npu ToMCKOM n011umex11u'-leCKOM 

y11uBepcumeme Mu11ucmepcm6a 06pa306aHUR PoccuucKou <PeiJepaquu» 

XpoMaTOrpaqmqecKue (cop6QHOHHhie) rettepaTOphI 
99

mTc no 

061,eMy BhIIlYCKa H npuMeHeHHH B H.U,epHOH Me,ll,HQHHe 3aHHMaIOT 

se.u,yIQue Il03HQHH, qT0 o6ycJIOBJieHO HX K0MnaKTH0CThlO, npoCTOTOH 

3KCnnyaTaQHH " BhIC0KHM CTa6HJihHhIM BhIX0,ll,0M 
99

mTc. ,n:nH HX 3apH,ll,KH 
HCil0Jlh3yeTCH 99Mo C aKTHBH0CThlO 6onee 200 Ku/r, KOTOpbIH Bbl,ll,eJIJIIOT 

H3 npo.u,yKT0B .u,eneHHH 235U. ITpu 3T0M B03HHKaIOT npo6neMbl CBH3aHHbie 

C YTHJIH3aQHH OCTaJihHOH qacTH pa.u,uoaKTHBHhIX npo.u,yKT0B .u,eneHIDI. 

~eJih HaCTOHIQeii pa60Thl - C03.U,aHHe TeXH0JIOrHH MaJI00TXO,ll,HOrO 
npoH3B0,ll,CTBa reHepaTopoB 99mTc Ha 0CH0Be aKTHBaQHH B peaKTOpe 

o6oraIQeHH0ro 98Mo. OcHOBHhie Tpy.u,H0CTH npu ucn0Jib30BaHHH TaKoro 

npoQecca CBH3aHhl C HH3KOH y.u,eJihHOH aKTHBHOCThIO nonyqaeMOfO 
pa.u,uottyKJIH,ll,a 99Mo, K0TopaH ,ll,Jlj( peaKT0p0B C nJI0TH0CThIO noToKa 

TellJI0BhIX HeiiTP0H0B Ha ypoBHe 1-1014 
HlcM

2
·c B pe)KUMe HaChIIQeHHH 

06h1qHO He npeBhIIIIaeT 8-9 Ku/r [I]. 3TO o6cTOJITeJihCTB0 TPe6yeT 

HatteceHHH Ha K0JI0HKY rettepaTopa 60JihIIIOro K0JIIfqecTBa (100 Mr " 
6onee) o6oraIQeHHOro MOJIU6.u,eHa, qT0 HBJIHeTCH ,ll,0CTaToqH0 CJIO)KHOH 

3a.u,aqeu. 

Mccne.u,osaHIDI npose.u,eHhI Ha uccne.u,osaTeJihCK0M peaKTope 

MPT-T. ITpu M0IQH0CTH B 6 MBT B ero QeffTPaJihHhIX Kattanax 

.u,ocTuraeTCH IlJI0TH0CTh TellJIOBhIX HeHTP0H0B l,l-10
14 

HlcM
2
•c, a 

6hICTPhIX - 2· I 013 HlcM2 •c. Ha cTa.u,un OTPa6oTKH Texttonoruu 
HCCJie,ll,0BaJiaCh B03M0)KH0CTh Il0BhIIIIeHIDI 3q>q>eKTHBHOro ceqeHIDI 
peaKQHH pa.u,uaQH0HH0f0 3axsaTa Ha 98Mo 3a cqeT H3MeHeHHH KaqecTBa 

HelfTPOHH0f0 cneKTPa peaKTopa B Il0Jlh3Y pe3oHaHCHhIX HelfTPOHOB. ,n:nH 
3aMe,ll,JleHIDI 6bICTPhIX HelfTPOH0B peaKTopa ,ll,0 3Hepruu pe30HaHCHOf0 
ypoBHH (Mettee 1 K3B) ucn0Jih30BaJICH 6epHJIJIHeBhlH. 3aMe,ll,JIHTeJih. B 
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pe3yJibTaTe 3<p<peKTHBHoe ceqeHne peaKQHH 98Mo(n,y)99Mo yBeJinqnJIOCb 

AO 700 M6, qTo Il03BOJIHJIO yBeJinqHTb YAeJibHylO aKTHBHOCTb 99Mo noqTn 
B 2 pa3a [2]. 

IlapaJIJieJibHO pernaJiacb 3aAaqa onTHMH3aQnn ycJIOBHtt 

TIOAroTOBKH cop6eHTOB MH o6ecneqeHHH HaAe)l<HOro «CBH3bIBaHHH» 

60JiblllOro KOJinqecrno HOCHTeJIH B B~e CTa6HJibHOro 98Mo. HapHey C 

OTPa6oTKott ycJIOBHtt cop6Qnn MOJIH6AeHa n onpeAeJieHHH cop6QHOHHOH 

eMKOCTH y-oKCHA0B AhOJ aJIIOMHHHH c pa3JIHqHott CTPYKTypott, BnepBbie 

npoBeAeHbI HCCJieAOBaHHH H noJiyqeHbI 3KCnepnMeHTaJibHbie AaHHbie 0 

BJIHHHHH aAcop6npoBaHHOro MOJIH6AeHa Ha BeJinqnuy BbIXOAa 99mTc H3 
reHepaTOpa. 

CJieAyIOll(Htt 6JioK npo6JieM, K0TOpbitt pernaJICH npn C03AaHHH 

HOBOro npOH3BOACTBa, 6blJI CBH3aH C perneHHeM B0ilpOCOB pereHepaQHH 
98

Mo H3 OTPa6oTaHHbIX reHepaTopoB c QeJibIO ero nocJieey10ll(ero 

HCilOJib30BaHHH B TeXHOJIOrnqecKOM QHKJie. C OAHOH CTOpOHbI, 3TO 

TI03BOJIHeT CBeCTH K MHHHMYMY KOJinqecTBO PMHOaKTHBHbIX OTX0AOB, a C 

Apyrott - 3HaqnTeJibHO CHH3HTb ce6eCTOHMOCTb reHepaTopoB. 11, 

HaKOHeQ, qeTBepTbIH 6JIOK npo6JieM 6blJI . CBH3aH C C03AaHneM 

TeXHOJiornn npOH3BOACTBa, o6ecneqnBaIOll(HX 3aAaHHOe KaqecTB0 " 

CTepHJibHOCTb BblnycKaeMott npoeyKQHH. C 3TOH QeJibIO Ha peaKTope 

11PT-T 6bma npoBeAeHa noJIHM peKOHCTPYKQHH noMell(eHntt n 

HH)l(eHepHbIX K0MMYHHKaQntt B cooTBeTCTBHH c TPe6oBaHHHMH OCT 42-
510-98 (GMP). C03AaHa KOMilbIOTepmnpoBaHHaH CHCTeMa K0HTPOJIH 

napaMeTPOB B03AYlllHOtt cpeAbl (BJia)l(HOCTH, TeMneparyph1, nepenaAOB 

AaBJieHHH, COAep)l(aHHH MHKpoqacTHQ n MHKpo6noJiornqecKOH qncTOTbI). 

TexHoJiornqecKntt npoQecc mroTOBJieHnH reHepaTopa BKJIIOqaeT 

CJieAyIOll(He OCH0BHbie CTMHH: BCKpbITHe MHllleHn - npnrOT0BJieHne 

pacrnopa noJIHMOJIH6AaTa, 
99

Mo HaTPHH - ero cTepHJimaQnIO n 

A03npoBaHne - HatteceHne Ha KOJIOHKY rettepaTOpa. Ilpn 3TOM TPattcnopT 

pacrnop·oB ocyll(eCTBJIHeTCH B 3aMKHyTOH CHCTeMe TIOA AettCTBHeM 

He6oJiblllOro pa3pe)l(ettnH B03Ayxa. Bb16paHttaH cxeMa o6ecneqnBaeT 

o6'beM npomBOACTBa reHepaTOpoB Tnna IT-TOM 6oJiee 1500 rnryK B 
roA. 

AKTHBHOCTh 
99

Mo B reHepaTOpe Ha ycrnHOBJiettttyIO Aary AO 19 
fEK, npnMecn B 3JIIOaTe HaTPHH nepTexHeTaTa, 99mTc n3 rettepaTopa: 99Mo 
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He 6orree 2.10-2 %; HeaKTHBHbie npnMecn Mo He 6orree 0,2; Al He 6oJiee 5 
MKrlMJJ, 0CTaJibHbie - HH)l(e npeAeJIOB o6Hapy)l(eHHH. 

C03AaHHoe Ha peaKTope 11PT-T npon3BOACTB0 HBJJHeTCH, 

npaKTnqeCKH, 6e30TXOAHbIM (CM. Ta6rr.). OcHOBHbie paAHOaKTHBHbie 

OTXOAbl o6pa3yIOTCH B BHAe aJIIOMHHHeBbIX aMnyJI, npHMeHHeMbIX AJJH 

o6JiyqeHHH. 113 npnBeAeHHbIX B Ta6JJHQe AaHHbIX CJieAyeT, qTO o6ll(ee 

K0JinqecTB0 TBepAbIX PMHOaKTHBHblX 0TXOAOB . C pa3JIHqHbIM ypoBHeM 

aKTHBHOCTH C0CTaBJIHeT 95,6 Kr, a )l(~KHX - 60 JJ B roA. Ilpn 3TOM HX 

cyMMapHM aKTHBHOCTb He npeBbilllaeT I 0·4 % OT o6ll(ett aKTHBHOCTH 

Hapa6aTbrnaeMoro 
99

Mo. 

Ta6JinQa. 

PaAHOaKTHBHbie 0TXOAbI npOH3BOACTBa cop6QHOHHbIX reHepaTopoB 
99

mTc 

3a I roA 

n/ 
n 

I 

2 

3 

4 

5 

i\.rperaTH 

TexHorrornqecKaH Je AKTHBHOC 

onepaQHH ~OCTOHHH Tb,KH 

! 

O6JiyqeHne MHllleHH 
3·10"2 

98
MoO3. 

TBepAbie 

Bo3BpaT 

HCTIOJJb30BaHHbIX TBepAbie 3 7·10"7 

' 
<pJiaKOHOB 

)];eMOHTa)I( 
3 7·10"8 

reHepaTOpOB. 
BepAbie 

' 

3apHAKa 

cop6QHOHHbIX 

K0JJOHOK 
99

Mo. 

fKHAKHe 1-10·3 

PereHepaQHH 

MOJIH6AeHa H3 
IK~Kne 74·10"6 

OTPa6oTaHHbIX ' 
K0JIOHOK. 
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KoJinqecT 

BO 

0,6 Kr 

75 Kr 

20 Kr 

40 JI 

20 JI 
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f.E. Koi.nua, A.O. MaJiblmeea, O.E. KneMeHTLeea, A.A. IInKnu, 
II.II. Cno6oi.nnnK 
IlepcneKTHBbl HCUOJlb30B3BHH KOMDJieKCOB TpnKap60BHJITexneQHH-

99M s ni.epnoii 0BK0JI0rHB 
I'H/_{ - Jf ncmumym 6uorjJU3UKU, MocKea 

O,D,HHM H3 nepcneKTHBHblX MeTO,D,0B CHHTe3a 6HOKOHbIOraTOB 

TexueQmI .11nn.11eTc.11 BCTPannaune B nernn,D,nyIO Qenh KaTnoua Tc(CO)J +, 
o6Jia,D,aIOIQero cpaBHHTeJibHO MaJibIMH pa3MepaMH " HH3KHM 
KOOp,D,HHaQHOHHbIM qncJIOM (3). TI03TOMY HCCJie,D,onaune XHMHH TPH­

Kap6oHHJITexneQIDI n ero KOMIIJieKcon, a TaIOKe nx 6nonornqecKoro 
IIOBe,D,eum1 .!IBJI.!leTC.!I qpe3Bb1qaifuo aKryaJibHbIM C TOqKH 3peum1 IIOHCKa 

HOBbIX P<l>TI ,D,HaruocTnqecKoro Ha3HaqeHIDI Ha OCHOBe TexueQH.11-99m. 

AuanornqHbie pa60Tbl C HCIIOJib30BaHHeM pa,D,HOnyKJIH,D,OB peun.11-186 " 
188 uanpanneHhI ua co3,D,aune rpynnhI HOBbIX npenapaTOB ,D,JI.!I 

pa,D,HOnyKJIH,D,HOH Tepannn. 
TiepBbIM npe,D,CTaBHTeJieM oprauoMeTaJIJIHqecKHX KOMIIJieKCOB (TO 

ecTb coe,D,HHeHHH, BKJIIOqaJOIQHX no Kpaiiueii Mepe o,D,uy CB.!13b MeTaJIJI­

yrnepo,D,) TexneQIDI-99m, KOTOpb1e uaumn npnMeneune n .11,D,epuoii 
Me,D,nQnue, .!IBJI.!leTc.11 99mTc-MHEM. 3TOT KOMIIJieKc o,D,nonaneHTnoro 

TexueQH.!I, CO,D,ep)KaIQHH rneCTb OCTaTKOB MeTOKCHH3o6yTHJIH30HHTPHJia 
(reKca-MMEM), 6bIJI npe,D,JIO)KeH n KOHQe 80-x ro,D,on npoumoro cToneTIDI 

,D,JI.!I nccne,D,onaum1 nep<py3nH MnoKap,D,a. Tiocne,D,y10mee KJinunqecKoe 
npnMeueune coorneTCTBYIOIQero pa,D,no<papMaQenTnqecKoro npenapaTa 
BbUIBHJIO ero cnoco6uoCTb K HaKOIIJieHHIO n onyxoJI.!IX. K uacTO.!IIQeMy 
npeMeun nccne,D,onaune c reKca-MMEM TexneQn.11-99m cqHTaIOT MeTO,D,OM 
BbI6opa ,D,JI.!I pauueii ,D,HarHOCTHKH paKa MOJioquoii )KeJie3bl. HaKOUJieH 

6oJiblllOH KJIHHHqeCKHH OilblT HCilOJib30BaHH.!I npenapaTa B ,D,pyrnx 
OHKOIIaTOJIOrIDIX. Cne,D,eHml O BO,D,OpaCTBOpHMbIX KOMIIJieKcax 

TPHKap60HHJITexueQH.!I (I) " B03MO)KHOCTH HX IIp.!IMOro CHHTe3a C 
HCIIOJib30BauneM 3JIIOaTa reuepaTopa TexueQn.11-99m no.11BHJIHCh n 
JIHTeparype n uaqane 90-x ro,D,OB. XnMnqecKne cnoiicrna n CTPYK'fYpa 
o6onx coe,D,nHeHHH ,D,OCTaToquo 6JIH3KH ,D,JI.!I Toro, qro6bI MO)KHO 6hIJIO 
O)KH,D,aTb IIO,D,06IDI 6nonornqecKOro IlOBe,D,eHIDI npenapaTOB, CO,D,ep)KaIQHX 

3TH coe,D,HHeHIDI. 
UeJiblO uacTo.11mero nccne,D,onaHIDI .11nn.11eTC.11 cnHTe3 n 

cncTeMaTnqecKoe myqeune 6nonornqecKoro noee,D,eHIDI npocThIX 

KOMIIJieKCOB Kap60HHJIOB TexueQIDI (I) " ,D,OKa3aTeJibCTBO . B03MO)KHOCTH 
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BH3Ya.JIH3aU:HH naTOJI0rHqeCKHX oqaroB B opraHH3Me 11a6opaTopttbIX 
)KHBOTHblX npH BBe,n:eHHH YKa3aHHbIX coe.n:HHeHHH. 

MaTepHa.JibI H MeTo,n:h1: CHHTe3 TPHKap6ottHJirextteu:m1-99M (TK-99mTc) 
npoBO.ll:HJIH C HCn0Jib30BaHHeM 6opaHoKap6ottaTOB HaTPHH HJIH Ka.JIHH B 
npHCYTCTBHH TapTpaT-H0H0B, Kap6ottant H TeTpa6opam HaTpHH. B 
3aBa.JibU:0BaHHhIH <pnaKoH, co,n:ep)KaI.QHu: 

8,5 Mr mprnparn HaTPHH, 2,85 Mr TeTPa6oparn HaTpHH, 7,15 Mr 
Kap6ottaTa HaTPHH, 4,5 Mr 6opattoKap6ottaTa ttaTPHH BB0.ll:HJIH 1 MJI 
pacrnopa HaTPHH nepTeXHeTaTa, 99mTc, <pJiaKOH noMeI.QanH B KHDHI.QyIO 
BO,n:HttyIO 6aHIO Ha 20 MHH. B 3KCnepHMeHTax HCn0Jib30Ba.JIH paCTB0p 
HaTPHH nepTextteTaTa, 

99
mTc, H3 0TeqeCTBeHH0ro K0MMepqecKoro 

retteparopa. Ilocne 0XJia)K.ll:eHHH <pJiaKotta nonyqeHHbIH pacrnop 

HeHTPa.JIH30Ba.JIH 0, 1 M pacrnopoM HCI .n:o pH 7 - 8, a 3aTeM .n:o6aBJIHJIH 
Heo6xo,n:HMOe K0JIHqecTB0 U:HTPaTa HaTPHH HJIH .n:pyrHx JIHratt,n:oB. 

PeaKU:HOHHyIO CMeCb nocne 3aBepmettHH CHHTe3a 
TPHKap60HHJITexHeU:HH-99m, a TaK)Ke npenapaTbI, npHroT0BJieHHbie Ha 
era octtoBe, atta.JIH3Hp0Ba.JIH MeTo,n:oM TCX. B KaqecTBe H0CHTeJIH 
(tteno,n:BH)KHOH <pa3bl) HCnOJib30Ba.JIH CHJIHKareJib, Merck 5554 H BaTMaH 

I. IIo,n:BH)KHaH <paJa - Memtton - HCl K0HU: .. 99:1, 0,1 M CH
3
COOH, 

au:erott, 0,9 % NaCl. 

B 3KCnepHMeHTaX HCn0Jib30Ba.JIH 6eJibIX 6ecnopo,n:HbIX KpbIC 
BecoM 160 - 180 r, a TaK*e qepttbIX Mhimeti (black mice, C 57) JIHHHH F 1 
(CBAxC57B 1) caMoK BecoM 18 - 20 r. 

1-fayqeHHe HaKoOJieHHH npenaparn in vitro npoBo,n:HJiocb Ha 
KJieTKax paKa Monoqttou )KeJie3bI JIHHHH MCF-7, HeLa S-3 H 
<pH6po611acmx KO)KH qeJI0BeKa IMG-1635, nonyqeHHbIX B Me,n:HK0-
retteTHqecKOM u:eHTPe PAMH (r. MocKBa). KneTKH BbipaI.QHBa.JIH B 
KYJibzypa.JibHbIX MaTPacax C OJI0I.Qa,n:bIO noBepXH0CTH 25 CM2 C 
HcnoJib30BaHHeM cpe,n:bI DMEM, co,n:ep)KaI.Qeu .n:onoJIHHTeJibHo 
3M6pHOHa.JibttyIO TeJIH%IO CbIB0p0TKY - 5%, reHTa-MHU:HH 10 e.n:/MJI. 
KneTKH Bb1pa1.QHBa.JIH B CO2 - HHKy6arope c K0HU:eHTPau:Heti CO

2 
- 5%, 

npH TeMnepazype 3 7 °C. KneTKH HHey6Hp0Ba.JIH .n:o nonyqeHHH M0H0CJI0H, 
KOJIHqecTBO KJieT0K B K0T0p0M C0CTaBJIHJI0 He Mettee 3 MJIW<pJiaKOH. 

Ilepe.n: 3KcnepHMeHToM KYJibzypanbttyIO cpe,n:y CJIHBa.JIH H 
npOMblBa.JIH MOHOCJIOH 3 pa3a cpe,n:ou, He co,n:ep)KaI.QeU ,n:o6aBKH 
CbIBOpOTKH H aHTH6HOTHKa. Bo <pJiaKOH BH0CHJIH 5 MJI CBe)KeU cpe,n:bI H 
Heo6xo,n:HMOe KOJIHqecTBo npenapaTa. <l>JiaKOHbl noMeI.Qa.JIH B HHey6aTop 
H Bhl,n:ep)KHBa.JIH .n:o 0K0HqaHHH cpoKa HHKy6au:HH. 3aTeM KYJibzypanbttyIO 
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cpe.n:y CJIHBa.JIH H np0MblBaJIH MOHOCJIOH 3-x KpaTHbIM o6neMOM paCTB0pa 
XeHKCa. HaKonJieHttyIO KJieTKaMH aKTHBH0CTb H3MepHJIH MeTo,n:oM 
npHMOH pa,n:HoMeTPHH Ha ycrnttoBKe NK-360/A (BettrpHH). 
Pe3yJibTaTbI: Pa,n:HOXHMHqecKaH qHCT0Ta CHHTe3Hp0BaHHbIX o6pa3U:OB 
cocTaBJIHJia oKoJio 90% no ,n:aHbIM TCX, o,n:ttaKo 3T0T MeTo.n: tte no3Bom1eT 
npaBHJihH0 onpe,n:eJIHTh pxq TK-99mTc B npHcyTcTBHH U:HTpaT-H0H0B, 
no3T0MY MbI TaK*e npHMeHHJIH B3)1(X (no,n:BH)KHaH <pa3a - au:eT0HHTPHJI 
I 0, 1 % H3PO4, 55:45). pxq TK-99mTc H ero U:HTparnoro KOMnJieKca 
COCTaBJIHJia BO Bcex cnyqaHx > 95%. 

B Ta6JIHU:e npe,n:cTaBJieHbl pe3yJibTaTbl 3KCnepHMeHTOB no 
HJyqeHHIO pacnpe.n:enettHH npenapam TK-99mTc-u:HTPaT B opraHH3Me 
Mhlmeu c nepeBHTOH MeJiattoMoii B 16. ,[(JIH cpaBtteHHH TaM )Ke 
npe,n:cTaBJieHbI ,n:aHHhie no HaKoOJieHHIO npenapaTOB 99mTc-MIBI H 
"MeTHJieHOBhIH CHHHH, MeqeHHhIH 1311", H36HpaTeJibHbIH 3axBaT KoToporo 
KJieTKaMH MenaHOMbI .n:oKa3aH in vivo H in vitro. 

TK-99mTc- rwmTc-MIBI MeTHJieHOBhIH 
OprattbI U:HTpaT CHHHH 1231 

' 
KpoBb 3,8 ± 0,2 0,2 ± 0,1 2,8 ± 0,7 

Cep.n:u:e 2,9 ± 0,1 11,3 ± 0,9 -
JierKHe 2,8 ± 0,2 0,6 ± 0,1 8,26 ± 0,04 
)KeJiy,n:oK 1,1 ± 0,2 0,8 ± 0,2 1,1 ± 0,5 
fleqeHb 7,1 + 0,1 5,4 + 0,8 10,5 + 1,1 
floqKH 6,5 ± 0,3 13,2 ± 3,0 5,6 ± 2,0 
KHmeqttHK 2,0 + 0,5 13,6 + 3,9 20,8 + 2,9 
OnyXOJib 7,7 ± 1,0 0,8 ± 0,2 5,0 ± 2,1 
MoqeBou 45,0 ± 17,3 15,3 ± 4,2 13,4 ±4,7 
OV3b!Pb 

Mh1mu:a 1,0±0,1 2,3 ± 0,2 1,6 ± 0,6 

Onyxonh/Kpo 2,0 4,0 1,8 
Bb 

OnyXOJib/Mbl 7,7 0,35 3,1 
mu:a 

Ha CU:HHTHrpaMMe Mhimeii c nepeBHTOH MeJiaHOMOH qenoBeKa 
onpe,n:eJIHIOTCH BblCOKHe ypoBHH HaKOnJieHHH npenapaTa B o6JiaCTH 
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onyxom1 H B MoqeB0M ny3hlpe, qTo Il0.l{TBep)KJJ,aeT B03M0)KH0CTh 
BhUIBJieHIDI HOB006pa30Bamui y qeJI0BeKa. 

B pe3yJihTaTe 3KcnepHMeHT0B in vitro 6hIJIO ycTaH0BJieHo, qTo 
TeXHeU,HH B BH,n:e nepTeXHeTaT-H0HOB He CBJ13hlBaeTCJJ KJieTKaMH. TK-
99mTc-u,11rpaT .l{0CTaToqHo 6blcrpo CBJl3hlBaeTCJJ C KJieTKaMH paKa 

MOJIOqHoii )KeJie3hI. CTeneHh CBH3hIBaHHH c KJieTKaMH HeLa 11 

qm6po6naCTaMH K0)KH qeJI0BeKa (HeonyxoneBhie KJieTKH) Ha nopH.l{0K 
HH)Ke. 

3aKJIJOqeHtte: Tp11Kap60HHJITextteu,11ii-99M B «popMe u.ttrpaTa cnoco6ett 

HaKaTTJIHBaTbCJI B onyx0JIJIX H M0)KeT 6bITh HCTT0Jih30BaH B .ll:aJihHeiimeM B 
Kaqecrne noTeHU,HaJihHoro npenapaTa MH BH3yan113au,1111 onyxoneii. 
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A.6. 6pycKnu1, r.E. Ko,llnua1
, B.6. Kopmyuos1

, H.H. CJI060.l(HHnK1
, 

P.IO. BoJIKos2,3.3. Pa611uosu112 

CnuTe3 11 nepsn11uoe 6noJiorn11ecKoe u3y11eune npenapaToB 
0KTpe0TH,lla, Me11euuoro HB.l(UeM-113M H raJIJIHeM-68 

I - I'HJ.I - HHcmumym. 6uotjJu3uKu, MocKea,2 - 3AO 
"<PapMCUHmeJ", MocKea 

Ceepx3KcnpeccHH B onyxoneBhIX KJieTKax peu,emopoe, 
cnoco6HhIX B3aHMO.l{eHCTBOBaTb C npHpo,n:HhIMH nenTH.n;aMH, a TaIOKe 
pa3BHTHe XHMHH H TeXH0JI0rHH CHHTeT11qecKHX nenTHJl:0B o6ycJIOBHJIH 

nmrnneHHe Hoeoro KJiacca P<I>Il - MeqeHhIX nenTHJl:0B. Ha1160JihUiee 

npaKTHqecKoe npHMeHeHHe K HaCT0HI.QeMy BpeMeHH nonyq11JI MeqeHHhlH 

HH,n:HeM-111 CHHTeT11qeCKHH attanor C0MaT0CTaTHHa - "IleHrpeOTHJl:11 

0KTanenm.n:, co.n:ep)Kal.QHH xenampyIOI.QYIO rpynny - ,[(TIIA, H 
HCTTOJih3yeMblH Jl:JIJI BH3YaJIH3aU,HH Heiip03HJJ:OKpHHHhIX onyxoneii. 

B HaCTOHI.QeH pa6oTe npe.l{CTaBJieHbl nepBbie pe3yJihTaThl 
HCCJie,n:oeaHHH, CBH3aHHhIX C pa3pa60TKOH 0TeqecrneHHhIX npenapaT0B 

0KTpe0TH,n:a, MeqeHHhIX PaJJ.H0ttyKJIH,n:aMH HH,n:Hii-111 11 raJIJIHH-68. 
,[(JIH HCCJie,n:oBaHHH HCTT0Jih30BaJIH pacrnopbl I l3mln ( B Kaqecrne 

Mo,n:eJihH0ro MH 
111

In) B 0,05 M HCI H 
68

Ga B 0,1 M HCI, nonyqeHHhie 

3JIIOHf.0BaHHeM reHepaTOp0B 
113

Sn/
113

mln (npOH3B0.l{CTBO mu; P<I> <1>311) 
H 

6 
Ge/6

8
Ga (npoH3Bo,n:crna 3AO "I..J;11KJiorpott") B coorneTCTBHH c 

HHCTPYKU.IDIMH npoH3B0Jl:HTeJieii. OKrpeOTHA (npOH3B0Jl:CTBa 3AO 
"<I>apMCHHTe3") MO,n:H«pHD,HpOBaJIH U,HKJIHqecKHM aHrn,n:pHA0M ,[(TIIA C 

nocne,n:yIOI.Qeii oq11cTKOH H K0HTponeM q11cT0ThI npoAyKTa (OK-,[(TIIA) 
MeTO,n:0M B3)KX. 

Ilpoee,n:eHhI peaKu,1111 MeqeHIDI OK-,[(TITA HHAHeM-l 13M H 

raJIJIHeM-68 B pa3JIHqHhIX 6y«pepHbIX CHCTeMax, TT0Ka3aHa B03M0)KH0CTh 
MeqeHHJI c BhIX0Jl:0M >90%, npo.n:yKT CTa6HJieH e ChIB0p0TKe Kp0BH 
na6opaTOpHhlX )KHB0THhIX. IlonyqeHhl JIHO«pHJIH3HpoeaHHhie peareHThl, 

BKJI10qa1.Q11e OK-,[(TITA, 6y«peptthIH areHT 11 cTa6HJitt3aTop. 
PaAHOXHMHqecKHH aHaJIH3 peaKD,H0HHhIX CMeceii nocne BBe.l{eHHJI 

pa.n:11ottyKJIHJJ:0B B OK-,[(TIIA npoBoAHJIH MeT0AaMH TCX B pa3JIHqHhIX 
pacrnopttTeJIHX, MHHH-xpoMaTOrpa«p«qeCKHX K0JI0H0K (SetPack­
Kaprptt.l{)Keii) 11 B3)KX. Pa3pa6oTaHa MeTO,n:HKa onpeAeJieHHH pxq 
npenapaT0B c 11cnoJih30BaHHeM TCX Ha nnacTHHKax u,eJIJIIOJI03hI (Merck) 
B CMeCH au,eTOHttrpHJI/eo.n:a B C00TH0llleHHH 1: 1. B 3THX ycJI0BIDIX 
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QeJieBoH npo.n.yKT (MeqeHhIH OK-~TIIA) npo.n.BuraeTc.si: c qipomoM 

pacrnopuTen.si:, Rr 0,95 - 1,0; KOMnneKc pa.AHOttyKJIHJJ.a c ~TIIA uMeeT Rf 
0,75 - 0,80, a HeCB.Sl3aHHbIH HH.L(HH (HJIH raJIJIHH) 0,0 - 0,3 B 3aBHCHMOCTH 
OT pH peaKQHOHHOH cpeJJ.bI. 

TTocne BttyTpHBeHHOro BBe.L(eHH.SI npenapaTOB MbIIIIaM-
onyxoneHOCHTeJI.SIM Ha6mo.n.anu .L(OCTaToqHo 6bICTpOe BhIBe.L(eHue 
aKTHBH0CTH H3 opraHH3Ma C Moqoi1. qepe3 20 MHH Bb!BO.L(HTC.SI 35 - 50% 
BBe.n.eHHOH .L(03hI, a qepe3 1 qac 50 - 70%. B 3TH )Ke cpoKH ypoBeHb 

aKTHBHOCTH B KpOBH COCTaBJI.SleT 0,6 - 1,0% u 0, 1 % CO0TBeTCTBeHHO. 
qepe3 1 qac OTMeqeHo HaKoTIJieHue B onyxonu Ha ypoBHe 3 - 8%/r. TTpu 

3TOM OTHOIIIeHHe onyxOJib/KpOBb COCTaBHJIO 28, a onyxOJib/MbIIIIQa - 20. 
3TH pe3yJihTaThI aHanoruq11b1 onncaHHhIM B JIHTeparype )].JI.SI npenapaTa 
"Octreoscan" (npenapaT qmpMhI Mallinckrodt c HHJJ.HeM-111). 

B TeqeHue 2004 r. nnaHnpyeTc.si: npoBe.n.eHue JJ.OKJIHHnqecKux 
HCTihITaHHH OTeqecTBeHHOro npenapaTa Ha OCHOBe ~TilA-OKTpeoTH.L(a C 
HHJ].HeM-111. 
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rpuuuu M.r., KneMeHTbeBa O.E., Cno6o.AHHHK II.II., 
IIBanoB A.A.,MocKaJieBa E.IO. •, XoMHKOBa A.B. • 

In vitro MeTO,!J. OflCHKU cJ,yHKJlUOHaJibHHO npurO,!J.HOCTU MCIJCHbIX 

coe,l).UHenuii B KalJeCTBe DOTeHJlUaJibHblX pa,!J.UO,l).UaruocTHIJeCKUX 

cpe,!J.CTB 

I'ocyoapcmee,-mbzu 1wy11HblU tfeHmp - 11Hcmumym 6uopu3uKu 
•MocKoecKuu Hay11Ho-uccJ1eooeameJ1bCKUU uHcmumym MeOUtfUHCKOU 
3KOJl02UU 

Qenb: ITpoBeCTH CKpHHHHroBoe HCCJie.L(OBaHHe qiyHKQHOHaJibHOH 
npnro.L(HOCTH 0KTanenTHJJ.a, MeqeHHoro 113mln u l1l In, KOTOphIH 

paccMaTpHBaeTC.SI B KaqecTBe TIOTeHQHaJibHOro .n.narHOCTHqecKoro 

pa.AHO<papMaQeBTuqecKoro cpe.ACTBa. Pa6orn npoBO)].HJiach Ha KJieTKax 
pa3JIHqHhIX onyxonei1 qenoBeKa. 

MaTepHaJibl H MeTO)].hI: ~.SI HCCJie)].OBaHH.SI HCTIOJib30BaJIHCb 

CJie)].yIO~He KJieToqHbie JIHHHH: a)].eHOKapQHHOMa MOJIOqHOH )KeJie3bl 

(MCF-7), <peoxpoMOQHTOMa (PC-12) u KJieTKH MeJIK0KJieTOqHoro paKa 
nerKoro (H-69), nonyqeHHbie B MoCKOBCKOM HayqHO-HCCJie)].OBaTeJibCKOM 

HHCTHryTe Me)].HQHHCKOH 3KOJIOrHH. KneTKH BbipaI.QHBaJIH B MOHOCJIOe B 
cTaH.AapTHhIX ycnoBn.si:x. B Kaqecrne cpe.AhI ucnOJih30BaJIH RPMII 640 c 

.L(06aBJieHHeM 10% <peTaJibHOH CbIBOpOTKH, 200 MM 1-rmOTaMHHa, 100 

E)]./MJI neHHQHJIJIHHa u 100 MKrlMJI c1rienT0MHQHHa. TTocne BHeceHH.SI 
OKTaneTITHJ].a, MeqeHHOro ll3m1n HJIH 111n, KJieTKH HHKy6upOBaJIH B 

TeqeHHe 60 MHffYT npu nepuo)].uqecK0M BCTp.SIXHBaHHH, nocne qero cpe.lJ.Y, 
CO,ll.ep)Ka~yIO pa.AHOttyKJIHJ]., CJIHBaJIH, <pJiaKOHbl Tpll)K)].hl npOMb!BaJIH 

pacrnopoM XeHKCa. KneTKH CHHMaJIH C <pJiaKOHa pacrnopoM TpHTICHHa 
(0,25%) u BepceHa ( 1: 1 ), OTMb!BaJIH TpeXKpaTHbIM QeHTpH<pyrnpoBaHHeM 

c pacrnopoM XeHKca, nocne qero npoBO)].HJIH ux pa,ll.HOMeTpHIO. 
B KaqecTBe K0HTpOJI.SI, )].JI.SI MeqeHoro OKTaneTITH)].a, HCTI0Jib30BaJIH 

KOMTIJieKC Ill, ll3m1n-DTPA. 

CB.Sl3hIBaHHe npenapaTa paccqHTb!BaJIH no OTHOIIIeHHIO aKTHBHOCTH, 

HaKonneHHOH KJieTKaMH, K aKTHBHOCTH, BHeceHHOH B KYJihrypanbHhIH 

<pJiaKOH. 
~JI.SI npttroTOBJieHH.SI MeqeHHOro OKTaneTITH)].a HCTIOJib30BaJIC.SI I l3mln, 

nonyqeHHhIH H3 113Sn/113
mln-reHepaTOpa (npomBO.ll.CTBO rHQ P<I> <!>3M, r. 

O6HHHCK), H lllln, 6e3 HOCHTeJI.SI B BH.L(e COJI.SIH0KHCJI0ro paCTBOpa 

(npoH3BO)].CTBO 3aBo)].a Me.Apa,ll.ttonpenapaT, r. MocKBa). 
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Pe3yJibTaTbI: B pe3yJibTaTe npoBe,D.eHHblX 3KCnepnMeHTOB nonyqeHhl 

KpHBhie HaKonneHmI MeqeHoro coe,n.nHeHnH KJieTKaMn onyxoneu. 

Onpe,n.eJieHO Bpel\rn MaKCHMaJibHOfO HaKOnJieHH51 KJieTKaMH MeqeHoro 

nemu,n.a. Y cTaHOBJieHo, qTo HaKonneHne KOHTPOJihHOro npenapaTa 
111

' 
113mln-DTPA B 3-5 pa3 HH)Ke, qeM HaKonneHue MeqeHoro nenTu.n.a, qTo 

3aBHCHT OT Bb16paHHon KYJihTYPhl u ycnoBnn 3¥.cnepnMeHTa. 

BbIBO,D.bI: TTo,n.BO,D.51 npe,n.BapnTeJibHbie HTOrH HCCJie,D.OBaHH51, MO)KHO 

OTMeTHTh, qTO HCilOJib30BaHHe KJieToqHbIX JIHHHU pa3JIHqHbIX onyxoneu 

qeJIOBeKa MH CKpHHHHfOBbIX HCCJie,D.OBaHHU HOBhIX noTeHI].HaJibHblX 

pa.n.uo,n.uarHOCTUqecKHX cpe,n.CTB 51BJI51eTC51 BeCbMa umpopMaTHBHbIM 

MeTo,n.oM MH onpe,n.eJieHHH ux <pyHKI.J.HOHaJihHou npuro,n.HOCTH. 
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r.E.Ko,n.uua, E.M.Me,n.ne,n.ena, A.C.CenacTLH11ona, M.M.Cno6o,n.auuK 

OcTeoTpon11L1e npenapaTbl c pe1111eM-l88 

I'ocyoapcmee1111b1u 1wy1JHblU 4eHmp - lf Hcmumym 6uoq>u3uKu, 2. MocKea 

PeHnu-188 (W = 2,2 M3B, y= 155 K3B, T 1/2 = 16, 7 q) -

nepcneKTHBHhIH pa,n.uottyKJIH.D. MH pa,n.noTepanuu 6naro,n.apH H,n.epHo­

q>H3HqecKHM xapaKTepHCTHKaM H JierKOCTH nonyqeHH51 H3 reHepaTopa 
188W/1ssRe. 

)];nH nonyqeHHH peHHH-188 ucnOJih30BaJIH rettepaTophI 188W / 188Re, 

npHroTOBJieHHhie B HHCTHTYTe 6uocpH3HKH H3 o6nyqeHHOro BOJibq>paMa-

188, a TaK)Ke nonyqeHHbie H3 fHU: P<l> <l>3H (fPEH-1 ). 

lf3yqeHhl ycJIOBH51 nonyqeHH51 .D.Byx npenapaTOB peHHH-188: C 1-

0KCH3THJIH,D.eH,D.H!pOC!pOHOBOH KHCJIOTOU (03)];<1>) M OKCa-

6uc( 3THJieHHHTPHJIO )TeTPaMenmeHq>OC!pOHOBOU KHCJIOTOU ( OKca6uipop ), 

KOTOpbie npe,n.Ha3HaqeHbl MH yMeHbIIIeHH51 6oJieH, Bbl3BaHHbIX KOCTHbIMH 

MeTaCTa3aMH. 

lf3yqeHO BJIH51HHe pa3JIHqHbIX q>aKTOpOB (KOHI.J.eHTpaI.J.MH JIHraH,n.a, 

BOCCTaHOBHTeJI51 - .D.BYXJIOpHCTOro OJIOBa, aHTHOKCH,D.aHTa 

acKop6uttoBou KHCJIOThI, ttocuTeJIH - KReO4, pH pacTBopoB, 

TeMnepazypbI peaKI.J.HH) Ha Bb!XO,D. I.J.eJieBblX KOMnJieKCOB. Co,n.ep)KaHne 

KOMnJieKCOB B npenapaTax, a TaK)Ke pa,n.HOXHMUqecKHX npnMecett -

neppettaT, 
188

Re - HOHOB H BOCCTaHOBJieHHOro ru.n.poJIH30BaHHOro peHH51 

onpe,n.eJIMH C nOMOII.J.blO TOHKOCJIOUHOU xpoMaTorpaq>HH Ha nJiaCTHHKaX C 

cunnKareneM B aI.J.eTOHe u 6yMa)KHOH xpoMarnrpaipuu B 0,9% pacTBope 

NaCl. TTpu onTHMaJihHhIX ycnoBH51X nonyqeHHH Bhixo.n. KOMnJieKcOB 

COCTaBJIHJI >95%. 
OTMeqeHo, qrn B ornuque OT 03)];<1>, B cnyqae oKca6n<popa .n.m1 

nonyqeHH51 BbICOKOro Bb!XO,D.a KOMnJieKca He TPe6yeTC51 .n.o6aBJiettue B 

peaKI.J.HOHttylO CHCTeMy HOCHTem1. 

TTpnroTOBJieHbl JIHO!pHJIH3HpOBaHHbie tta6opbl peareHTOB, 

Il03BOJI51I011.J.He nonyqaTb npenapaThl C 
188Re B O.D.HY CTa,D.HIO. 

lf3yqeHO noBe,n.eHne npenapaTOB B opraHH3Me Kpb!C HHTaKTHbIX H 

C KOCTHOU M030Jlbl0. TTOKa3aHO, qTo npenapaTbl HMelOT cpo,D.CTBO K 

KOCT5IM H 6hICTPO BbIBO,D.51TC51 H3 KpOBH " .n.pyrux opraHOB. 
B nepuo.n. npoBe,n.eHH51 IIITaTHbIX ,D.OKJIHHHqecKHX " KJIHHHqecKHX 

HCilbITaHUU 6y.n.yT Bb151BJieHhl npenMyll.J.eCTBa WHJIH He,D.OCTaTKH Ka)K,ll.OfO 
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H3 npenapaT0B C l..{eJihlO BhI6opa 0,[{Horo H3 HHX AA.ff n0CTaH0BKH Ha 

npoH3B0.[{CTB0. 
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B.M.IleTpHeo, BS .CKoop1wo, H.A.,ll;eMHAOBa, T .TI.PbDKHKOBa, 
T.A.Tapacooa 
Pa3pa6oTKa MeToAa nonyqeu11H 188Re-MnKpoc<J>ep anb6yM11ua AJIH 
paAnouyKJIHAHOii Tepan1111 onyxoneii 

MeouquHcKuu paouoJ102U'lecKuu Hay'lHbzu qeHmp P AMH, 2. 06HuHcK, 

MeTaCTa3hI B ne<JeHH npH paKe 060.n.o<JHoii w npHMbii KHIIIKH B 

6oJihlllHHCTBe cnyqaeB HBJI.HIOTCH npH'IHHOH . CMepTHhIX HCX0,!l,0B. IlpH 

3T0M XHMH0TepanHH H BHeIIIHee o6ny<JeHHe He . BCer,[{a npHB0.[{HT . K 

3<p<peKTHBHOMY Jie<JeHHIO. AJihTepHaTHBHhlM MeT0.[{0M Jie<JeHHH HBJIHeTCH 

BiI)'TpeHHHH pa.D,H0ttyKJIH.[{HM TepanHH C HCTI0Jih30BaHtteM CTeKJIHHHhIX 

MHKpoc<pep, Me<JeHHhIX 
90Y. 3TH MHKpoc<pepbl . HMeIOT BhlC0KYIO 

ycTOH<JHBOCTh H xopoIIIyIO 3<p<peKTHBHOCTh npH Jie<JeHHH nepBH'IHoro HJIH 

MeTaCTaTH'leCK0ro paKa ne<JeHH. He CM0TPH Ha TO, 'IT0 3TH c<pepbl 

n0Ka3aJIH xop0IIIHe pe3yJihTaThl npH Jie<JeHHH nal..{tteHT0B, HX BhIC0KM_ 

TIJI0TH0CTh HBJIHeTCH ce.rabe3HhIM He.D,0CTaTK0M. KpoMe 3Toro 0TCYTCTBHe B 

cneKTPe H3JIY'leHHH °Y y-K0MnoHeHThl He no3B0JIHeT CJie.[{HTh 3a 

noae.[{eHHeM npenapaTa B opraHH3Me. 

qT06hI onTHMH3Hp0BaTh pa.D,H0ttyKJIH,!l,ttylO TepanttIO, B HaCT0Hl.l{ee 

BpeMH HCCJie,nyIOTCH Apyrne paAH0ttyKJIH.[{bl H MaTepHaJibl c 6onee 

HH3KHM y.n.enhHhIM aecoM. l-h paAH0ttyKJIHA0B 
90Y, 153Sm, 166

Ho, 
186

Re, 
188

Re HaH6onee onTHMaJihHbIM H y,no6HbIM MH HCn0Jib30BaHHH B KJIHHHKe 

HBJIHeTcH 
188

Re, nonyqaeMbIH B BHAe 3JIIOaTa H3 reuepaTopa 
188W/188

Re. C 

noM0I.QblO reHepaTOpa 
188W/188

Re C aKTHBH0CThlO (18,5 - 37 [EK) M0)KH0 

nony<JaTh 3JIIOaT 
188

Re e)Ke,[{HeBH0 C BblX0.[{0M 65 % B Te<JeHHe 0,!l,H0ro 

ro,[{a. OnTHMaJihHbie H.[{epHO-<pH3H<JeCKHe xapaKTepttCTHKH 
188

Re (nepHo,n 

nonypacna.na - 17 qacoa, y-KoMnoHeHTa c 3Heprneii 15 5 K3B, P-<JacTHl..{hI 

c MaKCHMaJihHoii 3HeprHeii 2, 1 M3B) no3B0JIHIOT C03.[{aBaTb 

TepaneBTH<JecKyIO nornoI.QeHttyIO A03Y B onyxonn, nony<JaTb 

Cl..{HHTHrpa<pH<JeCKOe mo6pa)KeHHe tt HCCJie,noBaTb <papMaKOKHHeTH<JeCKHe 

xapaKTepttcTttKH npenaparn B opraHH3Me. 

,ll;JIH mroT0BJieHHH MHKpoc<pep paccMaTPHBaIOTCH qeTbipe 

0CH0BHhlX MaTepHana: CTeKJI0, CM0Jihl, n0JIHMephI, aJib6yMHH. J,fa 
nepe<JHCJieHHbIX MaTepHaJI0B aJib6yMHH Kp0BH qeJioBeKa HBJIHeTCH 

HaH6onee nepcneKTHBHhlM .[{JIH mroTOBJieHHH MHKpOC<pep. MHKpoc<pepbl 

aJih6yMHHa (MCA) HMeIOT TIJI0TH0CTb 6JIH3KYIO K nnoTH0CTH Kp0BH, 
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o6Jia.[{aIOT 6uocOBMeCTHMOCTblO u 6uo.z:terpa.z:ta6eJibHOCTblO, MOI)'T 6bITb 
nonyqeHbl C JII06bIM .[{Haml'.30HOM pa3MepoB B npe.z:teJiax OT 1 .[{0 1000 
MHKpOH. 

B HacTmn.neM coo6ll{eHuu npHBOAA'fC$1 MeTO.z:tHKa nonyqeHUjl MCA 
pa3HblX pa3MepoB " pe3yJibTaTbl CB$13bIBaHUjl 188Re C 6eJIKOBblMH 
qacTu.naMu. 

MeTo.z:t nonyqeHH$1 MCA octtoBaH Ha TeUJioeou .z:teHazypanuu 6enKa · 
e paCTHTeJibHOM Macne. PaCTBOp aJib6yMHHa BBOMT no KaUJijlM e 
OJIHBKOBOe MaCJIO npu nOCT0$1HHOM nepeMellIUBaHUH. Ilpu 3TOM 
o6pa3yIOTC$1 KaUJIU 3MYJibCHH aJib6yMHHa B Macne, pa3Mep KOTOpbIX 
npeHMyll{eCTBeHHO 3aBUCHT OT CKOpOCTH nepeMellIHBaHH$1 CMecu. 3zy 
CMeCb, He npeKpall{a$1 nepeMellmBaHUjl, HarpeBaIOT .[{0 136 °C " 
BbI.z:tep)KUBaIOT npu 3TOH TeMnepazype 20-25 MHHyT. IlpH 3TOM 
npOHCXO.[{HT nponecc TeUJIOBOH .z:teHazypal{UH aJib6yMHHa C o6pa30BaHHeM 
TBep.z:tbIX qacTHLt c<pepuqecKoii <popMbI. Cyxue MCA <ppaK!lHOHHPYIOT no 
pa3MepaM Ha MHKpOCHTax C noMOll{blO YJibTpa3BYKOBOro .[{e3HHTerpaTOpa 
B 3THJIOBOM cnupTe. PaJMep MCA 3aBucuT OT cKopocTU nepeMeurneaHUjl 
CMecu, KOHL{eHTpal{HH pacTBopa aJib6yMHHa u TeMnepazypbI 
npe.z:teapHTeJibHoro HarpeBa Macna. 3TUM MeTO.[{OM nonyqeHbI MCA 
.[{HaMeTpOM OT 5 .[{O 1000 MKM (Ta6n.l ). 
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Ta6nuna 1 
Pa3MepbI MHKpOC<pep aJib6YMHHa 

Pa3MepbI MHKpoccbep aJih6YMHHa, MKM 
5-10 15-25 25-30 30-50 40-50 45-90 60-90 100- 250-

150 300 
5-15 15-30 25-35 30-60 40-60 50-60 60-100 100- 250-

180 500 
5-20 15-35 25-40 35-40 40-70 50-70 70-80 100- 300-

250 500 
10-15 20-25 25-45 35-45 40-80 50-80 70-90 150- 300-

180 600 
10-20 20-30 25-50 35-50 45-50 50-90 70-100 150- 500-

250 600 
10-25 20-35 30-35 35-60 45-60 50-100 80-90 150- 600-

300 850 
10-30 20-40 30-40 35-70 45-70 60-70 80-100 180- 600-

250 1000 
15-30 20-50 30-45 40-45 45-80 60-80 90-100 180- 850-

300 1000 

Heo6xo.z:tHMOCTb mroTOBJieHUjl MCA c mupoKHM accopTuMeHTOM 
pa3MepoB B03HHKaeT B CB$13H C TeM, qro .[{JI$1 JieqeHUjl peBMaTOH.[{HOro 
aprpHTa u onyxoneu pa3Hoii JIOKanmanuu Heo6xo.z:tHMbI MCA c pa3HbIMH 
pa3MepaMH. 

MbI uccne.z:toeanu 3aKOHOMepHOCTH CB$13bIBaHH$1 188Re c MCA 
.[{HaMeTpOM 10-20 MKM B 3aBHCHMOCTH OT KOJIHqecTBa SnCli B COCTaBe 
pearema (Ta6n.2). 
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Ta6nttu;a 2 
CB.ll3hIBaHtte 

188
Re c MCA .D.HaMeTJ)OM 10-20 MKM B 3aBHCHMOCTH 

OT KOJittqecTBa SnCli B cocTaBe peareHTa 

BpeM.H KonttqecTBO SnCb, Mr 

' 2 4 8 12 16 18 
qac 

0,05 28,4 34,0 20,4 27,6 29,2 25,7 
0,5 29,9 43,7 32,9 26,7 46,4 46,6 
1 32,6 47,1 24,1 61,8 58,7 61,4 
2 38,2 45,3 51,4 73,5 74,7 83,3 
3 40,8 54,8 · 60,6 78,3 83,7 90,0 
4 42,3 55,4 69,9 85,9 88,8 94,6 
24 55,2 81,2 91,0 96,8 97,6 98,6 

J,fa ra6nttu;h1 2 BH.D.HO, qrn ypoBeHh cB.ll3hIBaHH.ll 
188

Re c MCA B 

nepBbie MHHyTbl npoBe,Ll.eHH.ll peaKu;HH npaKTHqecKH He 3aBHCHT OT 

KOJittqecTBa SnCli B .D.ttana3otte OT 2 .D.O 18 Mr. 3aKottoMepttoe yBeJittqeHtte 
· 188 

KOJittqecTBa CB.ll3aHHoro Re c MCA c pocTOM co,L1.ep)1<aHH.ll SnCb B 

cocTaBe peareHTa Ha6mo,L1.aeTc.ll qepe3 1 qac, H :na TeH.D.eHu;tt.ll 

coxpaH.HeTC.ll .D.O 24 qacoB. YpoBeHh CBH3hIBaHH.ll 
188

Re c MCA BhIIIIe 95 % 
OTMeqaeTC.ll 11epe3 24 11aca nptt co,L1.ep)KaHttH SnCli B HHTepBane 12 - 18 
Mr. Cne.D.yeT OTMeTHTh, qTo CKopoCTh peaKu;tttt CB.ll3bIBaHtt.ll 

188
Re c MCA 

3aKOHOMepHo yBeJittqttBaeTc.H c noBhIIIIeHtteM co,L1.ep)KaHtte SnCb B 

cocTaBe peareHTa. 

113 3THX ,[l.aHHhIX CJie,Ll.yeT, qTo yBeJittqeHtte KOHll;eHTJ)all;HH OJIOBa 

B COCTaBe peareHTa BhIIIIe 18 Mr, TIO-BH,LI.HMOMY, 6y.D.eT npttBO,LI.HTb K 

.D.aJihtteiiIIIeMy yBeJittqeHHIO CKopocTtt CB.ll3hIBaHtt.ll 
188

Re c MCA. 0.D.HaKo 

3HaqHTeJibHOe yBeJittqeHtte KOHu;eHTJ)all;HH OJIOBa B COCTaBe peareHTa He 

)KeJiaTeJibHO B CB.ll3H C B03MO)KHbIM o6pa30BaHHeM KOJIJIOH)J.a, qTo 6y,L1.eT 

CHH)KaTb. KaqecTBO nperrapaTa. B CB.ll3H C 3THM B )J.aJibHettIIIHX 

HCCJie,LI.OBaHH.lIX Mbl npe,LI.IIOJiaraeM H3yqttTh 3aKOHOMepHOCTH CB.ll3bIBaHH.ll 
188

Re c MCA B 3aBHCHMOCTH OT TeMneparyphI npoBe.D.eHH.ll peaKu;tttt H B 

npttcyTCTBHH CTa6ttJihHOro peHH.ll B KaqeCTBe HOCHTeJI.ll 
188

Re. 
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JI.A.CMaXTHH *, B.M.IIeTpuee** 
HeK0Topb1e eo11poch1 KOHTpoJIH KaqecTea 

165
Dy- u 

166
Ho-MHKpoc4>ep 

aJIL6yMuna 
*([)WluaJI Hay1mo-uccJ1eooeameJ1bCKuu <jnnuKo-xUMu11ecKuu 
u11cmumym UM. H.Jl.Kapnoea, 2. O611u11cK, **Me0UlJUHCKUU 
paouoJ102u11ecKuu 11ay1111bzu 1,Je11mp P AMH, 2. O611u11cK 

B 
I ~ 

HaCTOJIIu;ee BpeM.ll H3BeCTHbl ,LI.Ba Tttna HOCHTeJieH, 

HCTIOJih3yeMhIX B pa,LI.HOHyKJIH,LI.HOH TepanHH )J.JI.ll TJ)aHcnopTttpOBKH 

pa,LI.HOHyKJIH,LI.OB: pacrnopHMbie H HepacTBOpHMbie coe,[I.HHeHH.ll 

(MHKpoqacTHll;bI). K MHKpoqacTHll;aM OTHOC.lITCR: KOJIJIOH,LI.Hbie qaCTHll;hI; 

MaKpoarperaThI; JIHTIOCOMhI; MHKpoccpepbI (MKC). 

J,fa nepe11ttcJieHHhIX THIIOB MttKpoqacTHU MKC ttMeIOT 

onpe,Ll.eJieHHOe rrpettMylll;eCTBO: OHH HMeIOT rrpaBHJihHyIO ccpepttqecKyIO 

cpopMy, qTO rrpH,Ll.aeT HM BhICOKYIO ycrniiqHBOCTh, MOryT 6hITb 

rrpttrOTOBJieHhI c 6onee y3KHM ,L1.ttana30HoM pa3MepoB. Ha npe.D.bI.D.YIUeM 

coBelll;aHHH B.M. IleTJ)tteBhIM tt ,Ll.p. paccMaTJ)HBaJIHCh xapaKTepttcTHKH H 

cnoco6h1 nony11eHH.ll MKC m aJih6yMttHa, co,L1.ep)Kalll;ttX pa.D.HOH30TOTihI 

166Ho H 165Dy. 

B )J.aHHOM coo6Ill;eHHH Ha npttMepe 
166

Ho(1
65

Dy) MHKpoccpep 

aJib6yMttHa paCCMOTJ)eH anropHTM ou;eHKH pa.D.HIOHyKJIH)J.HOH qHCTOThI, 

KOTOpb!H B rry6JittKall;H.lIX, TIOCB.lllll;eHHhIX pa,LI.HOcpapMnpenapaTaM, 

npaKTHqecKH He paccMaTJ)HBaJIC.ll. 
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E.H.Me,11;ee,11;eea, H.H.Cno60,11;uunK, r.E.Ko,11;uua, B.H.KopcyucKnii 

Ilonyqeuue u 6uonoruqecKoe u3yqeuue npenapaTa 99mTc-
Qnnpo4>noKcaQuu 
I'ocyiJapcmeeHHbzu HayttHbzu tfeHmp - HHcmumym 6uorjJU3UKu, 2. MocKea 

11ccne,n;oBaHI,I YCJIOBIDI nonyqeHIDI KOMUJieKca TeXHeQIDI-99M c . 

QHnpoqmoKCaQHHOM (U:<I>IO - aHTH6HOTHKOM pH,n;a 4-q>TOpXHHOJIOHa c 

QeJihIO nonyqeHIDI npenapaTa MH BH3YaJIH3aQHH oqaros HHq>eKQHH. 

l,f3yqeHo BJIHHHHe KOHQettTpaQHH U:<I>U:, BOCCTaHOBHTem1 - SnCii, 

pH npenapara Ha BhIXO,A QeJieBoro KOMnJieKca. ~JIH KOHrpOJIH Kaqecrna 

npenapaTOB BhI6paHbI ,D;Be xpoMaTorpaq>ttqecKHe CHCTeMbI: .n;m1 

onpe.n;eJieHIDI npttMeCH nepTeXHeTaT-HOHOB - UJiaCTHHKa C TOHKHM CJIOeM 

CHJIHKareJIH B MeTHJI3THJIKeTOHe, MH onpe.n;eJieHHH co.n;ep)KaHIDI 

rtt.n;pOJIH30BaHHoro BOCCTaHOBJieHH0ro TeXHeQHH - CHJIHKareJib B 

q>OCq>OpHOH KHCJIOTe (1 : 10). 

Haii.n;eH ODTRMaJihHhiii cocras npenapaTa: 

- KOHQeHTpaQHH U:<I>U: 2 MrlMJI, 

- MOJihHOe OTHOIIIeHHe U:<I>U: : SnCii 1 :3, 

- pH 3 - 5. 

B 3THX ycJIOBIDIX pxq npenapara COCTaBJIHJia > 95%. 

H3yqeHtte pacnpe.n;eneHIDI npenapaTa nposo.n;HJIH B opraHH3Me 

6ecnopo.n;HhIX KpbIC-CaMOK C HHq>eKQHOHHbIM oqaroM, Bbl3BaHHbIM 

BffYTPHMbIIIIeqHhIM sse.n;eHtteM Staphylococcus aureus. IloKaJaHo, qTo 

qepe3 cyTKH IlOCJie BBe.n;eHIDI CTaq>HJIOKOKKa K03q>q>HQHeHT 

.AHq>q>epeHQHaJihHOro HaKonJieHRH BocnaneHttelKOHTpOJII, COCTaBJIHJIO 3/1, 

11epe3 5 cyTOK - 13/1. B TO )Ke BpeMH OTMelfeHo, 'ITO npH BBe.n;eHHH 

npenapaTa KpbICaM C acenTHlfeCKHM a6cQeCCOM, Bhl3BaHHhIM 

BHyrpHMhIIIIeqHoii HHbeKQHeii 11eTb1pexxnopHCTOro yrnepo.n;a, He 

BbIHBJieHo HaKoUJieHHC npenapaTa B B0CnaJIHTCJlbHOM 011are. 

Ha OCHOBC HaH,n;CHHOro OnTHMaJibHOro COCTaBa npenapara 

npttrOTOBJICH JIHOq>HJIH3HpOBaHHblH peareHT, IlO3BOJIHIOII{HH IlOJiylfaTb 

npenapaT 
99

mTc-QHnpoq>JioKcaQRH B o.n;ey cTa.n;HIO. 
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reeopKHH M.B., KaHbffHH B.B., KYTY30B A.A., HepOlHH H.A., 
Ilo,11;co6J1Hee ,ll;.A., Pacnonoe A.A., CMeTauuu 3 . .H., TeTepuu li.H., 
llianoeanoe B.B. 
MuKp0HCT0qHHKH ua ocuoee HO,IJ;a-125 H Il3JIJ13,IJ;HH-103 ,IJ;JIH 
6paxuTepanuu 
I'Hl( P<P - <P3H UM.A.H.HeunyHCK020, 06HUHCK 

B fHU: P<I>-<1>311 npoBO,AHTCH pa60Thl no pa3pa60TKe 0CHOB 

npOH3B0,ACTBa MHKpOHCTOlfHHKOB Ha OCH0Be HO,Aa-125 H nanJia,AHH-103 

MH 6paxttTeparrHH 60JibHhIX paKOM npocTaTbI. 

~H H3f0TOBJICHHH MHKp0HCTOlfHHKOB Ha OCHOBC HO,Aa-125 

npe.n;noJiaraeTCH HCnOJih30BaTb pa,n;HOHyKJIH,A co6CTBeHHOfO 

npoH3BO.D;CTBa rryTeM 06ny11eHIDI KceHoHa-124. B «ropH11eii na6opaTop1m» 

rHIJ; P<I>-<1>311 C03,AaH H y)Ke HeCKOJihKO JieT cymecrnyeT y11aCTOK no 

npoH3B0,ACTBY HO,Aa-125. 

IlpH H3rQTOBJieHHH MHKpOHCTOlfHHKOB HCnOJih3YCTCH Ho.n;-125 

HaHCCCHHhIH Ha no.n;JIO)KKY H3 cepe6pHHOH npoBOJIOKH. ~H HaHeCeHHH 

HO,Aa-125 C03,AaHa 3JieKTp0XHMHlfeCKaH ycTaHOBKa 6apa6aHHOro THna. 

OHa n03BOJIHCT HaHOCHTh Ho.n;-125 Henocpe,n;CTBCHHO Ha nO.n;JIO)KKH Tex 

pa3MepoB, KOTOpbIC noMCII{aIOTCH B MHKp0HCTOlfHHKH. 

Ha 3TOH ycTaH0BKC H3ylfeHbl OCHOBHhIC xapaKTepHCTHKH 

npoqecca HaHeCeHHH: BJIIDIHHe no,n;rOTOBKH noeepXHOCTH no,n;JIO)KKH, 

KOHQeHTpaQHH HO,n;a-125, BeJIHlfHHhl noTeHQHaJia, epeMCHH HaHeceHHH H 

II{eJIOlfHOCTH cpe,Abl. 

l13rOTOBJICHbl OIIhITHhie naprHH MHKpOHCTOlfHHKOB, KOTOpbie 

nepe.n;aHbI B PMHIJ; MH ,n;oKJIHHH11ecKHx HCnhITaHHii. 

IlOCKOJibKY naJIJia.D;Hii-103 B fHlJ; P<I> <1>311 He npOH3B0,AHTCH, 

npe.n;nonaraeTCH HCIIOJib30BaTh pa,n;HOHyKJIH.A, nony11eHHbIH B 3AO 
«l.J;HKJiorpoH». Ilptt H3rOTOBJICHHH MHKp0HCTOlfHHKOB HCnOJih3YCTCH 

nanna.n;Hii-103 HaHCCCHHhIH Ha nO.n;JIO)KKH H3 rpaq>HTOBhIX CTep)KHeii. 

,ll;JIH HaHeceHIDI naJIJia,AIDI-103 Ha rpaq>HTOBbie IIO,AJIO)KKH TaK)Ke 

C03,AaHa 3JICKTp0XHMHqeCKaH ycTaHOBKa KOJIOKOJihHOro THna. 

Pa,n;HOHyKJIH.n; HaHOCHTCH Henocpe,n;CTBeHHO Ha no.n;JIO)KKH TCX pa3Mepoe, 

KOTOpble nOMCII{aIOTCH B MHKp0HCTOqHHKH. 

Ha 3TOH ycTaHOBKC H3ylfeHbl OCHOBHbie xapaKTepHCTHKH 

npoQecca HaHCCeHIDI: BJIIDIHHC IIO,AfOTOBKH noeepXHOCTH no.n;JIO)KKH, 

K0HQCHTpaQHH naJIJia,AIDI-103 tt ero y,n;CJihHOH aKTHBHOCTH, BeJIHlfHHhl 

IlOTCHQHaJia, BpCMCHH HaHeceHIDI H II{eJIOlfHOCTH cpe,Abl. 
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J,farOTOBJieHbl onbITHhie napnm MHKpOHCTOqHHKOB, KOTOpble 

nepeJJ,aHhI s PMHIJ. JJ,JIH JJ.OKJIHHnqecKnx ncnhITaHntt. 

J,faroTOBJieHne MHKpOHCTOqHHKOB Ha OCHOBe HOJJ,a-125 n 

naJIJiaJJ,HH-103 npOH3BOJJ,HTCH Ha cneQHaJibHO C03JJ,aHHOM Jl,JIH 3THX QeJieH 

npOH3BOJJ,CTBeHHOM yqacTKe, OCHaI.QeHHOM TeXHOJiornqeCKHM 

o6opyJJ.OBaHHeM, II03BOJIHIOI.QeM IIpOBOJJ,HTh: 

- c6opKy MHKpOHCTOqHOKOB; 

- 3aBapKy Koprrycos MHKpOHCTOqHHKOB; 

- KOHTpOJib KaqecTBa csapKH; 

- YJihTpaJByKosy10 MOHKY n JJ,e3aKTnsaQnIO MHKponcroqHnKos; 

- KOHTpOJib repMeTHqHOCTH MHKpOHCTOqHHKOB; 

- H3MepeHne aKTHBHOCTH MHKpOHCTOqHHKOB; 

- CTepHJIH3aQHIO MHKpOHCTOqHHKOB; 

yKJiaJJ,KY MHKpOHCTOqHHKOB B CTepHJibHhie KOHTeHHepbI " 

rnrneHnqecKne rraKeThI; 

- aTTeCTaQHIO, ynaKOBKY n OTrrpasey MHKpOHCTOqHHKOB IIOTpe6HTeJIIO. 

B Jl,OKJiaJJ,e npeJJ,CTaBJieH MaTepnan no KOHCTpYKQHH 

MHKpOHCTOHCTOqHHKOB, onnCaHbl npoQeCCbl H3roTOBJieHHH, a TaIOKe 

HeKOTOpbie CBeJJ,eHHH no KHHeTHKe HaHeceHHH HOJJ,a-125 n naJIJiaJJ,HH-103 

Ha nOJJ,JIO)KKH. 
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K BOIIpocy 06 HCilblTilHHH pa,11noct,apMan;neBTnqecKHX npenapaTOB na 

nnporennocTb B coepeMeHHbIX ycJioenux 

IlaeJioB E.II., Tywoe 3.r., KopcyncKuii B.H. 

I'Hl( P<fJ- Hncmumym 6uorjJU3uKu, MocKea 

PaJJ,nocpapMaQeBTnqecKHe npenapaTbI (P<l>Il) OTHOCHTCH K KaTeropnn 

JJ,OporocTOHI.QeH npOJJ.YKQHH MeJJ,HQHHCKOro Ha3HaqeHHH. Eonee Toro, 

P<l>Il BhirrycKaIOTCH 06b1qHo He60JibllIHMH napTHHMH. 3ro 

o6croueJihCTBO C03JJ,aeT (HapHJJ.Y C cpaKTopoM cpoKa rOJJ,HOCTH 

npenapaTa) CJIO)KHOe noJIO)KeHne c nposeJJ,eHneM 6nonornqecKHx 

ncnhITaHHH KaqecTsa JaBOJJ.CKHX napTHH P<l>Il, s TOM qncne n s CBH3H c 

BbICOKOH CTOHMOCTblO 6noJiornqecKHX HCilbITaHHH }],JIH MaJibIX napTHH 

npoJJ.yKQHH. HaMn HaKonJieH 6oJibllIOH onhIT nposeJJ,eHHH 3TOH pa6oThI. 

TaK, 6bIJIH pa3pa6oTaHbl COBMeCTHO co cneQHaJIHCTaMH MocKOBCKOro 

3aBOJJ,a MeJJ,paJJ,HonpenapaT ycKopeHHbie MeTOJJ,bl KOHTpOJIH CTepHJibHOCTH 

P<l>Il. HaMn snepsb1e s CTpaHe 6bm pa3pa6oTaH n BHeJJ,peH (nHcTpyKQHH 

M3) MeTOJJ. oQeHKH nnporeHHhix csoficrn P<l>Il c noMOI.QhIO JIAJI TecTa. 

TeM He Mettee, npo6JieMa 6nonornqecKnx ncnbITaHHH KaqecTsa P<l>fl Ha 

npOH3BOJJ,CTBe aK'fYaJibHa H B cospeMeHHbIX ycJIOBHHX. 

CornacHO pe3yJihTaTaM HCnOJib30BaHHH JIAJI TeCTa B TeqeHne 

nocJieJJ,HHX 10 JieT (CBbIIIIe 300 napTHH P<l>Il), HH s OJJ,HOM cnyqae 

yposeHb 6aKTepHaJihHhIX 3HJJ.OTOKCHHOB s P<l>Il He npeBbIIIIaJI 2 E3/MJI, a 

s 6oJibIIIHHCTBe cnyqaes OH 6bIJI HH)Ke 0,25 E3/MJI. TaKHM o6pa30M, 

q>aKTnqecKH Mbl HMeeM JJ,eJio C JJ,eCHTHKpaTHbIMH K03!p!pHQHeHTaMH 

6e3onacHOCTH no IlOKa3aTeJIIO «nnporeHHOCTh», IlOCKOJibKY JJ.OrryCTHMblH 

ypoBeHb 6aKTepHaJibHbIX 3HJJ,OTOKCHHOB B cnyqae BttyTpHBeHHOro 
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BBe.l{eHU.H B opraHH3M 10 MJI rrperrapaTa COCTaBJI.HeT 17 ,5 E3/MJI. ~pyroe 

.l{eJio, KOr.l{a rrperrapaT 880.l{HTC.H B JIHKBOpHbie rryTH. ~orrycTHMa.H 

KOHQettTpaQU.H 6a1crepUaJibHbIX 3H.l{OTOKCUHOB B 3TOM cnyqae ( o6'beM .l{0 

10 MJI) COCTaBJI.HeT 1,4 E3/MJI, ~o TPe6yeT o6.si:3aTeJibHOro rrpoBe.l{eHU.H 

HCIIhITaHHii KIDK,Aoii Bh1rrycKaeMoii rraPTHH P<l>Il Ha rrHporeHH0CTb. Ilo 

HaIIIeMY MHeHHIO, B OCTaJibHbIX cnyqa.si:x HCIIbITaHue P<l>TI Ha 

IIHporeHHOCTb Ha rrpOH3BO.l{CTBe .l{OJI)KffO IIpOBO.l{HThC.H rrepHO.l{uqecKH .. 

OIITUMaJibHa.H rrepH0.l{HqH0CTb - KIDKJ(a.H 5 rrapTH.H. 
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B. r. AHAPOHOB2, A. C. CeBaCTbHHOBa1, r. E. KOAHHa1, A. B. QqKuu2, 
r.B. MncoeAona3 

CpanuuTeJibHOe cop6Quouuoe KOHQenTpuponauue 68Ga ua 
uanoJiueuub1x cop6euTax «IloJiuoprc» 
rHa - Hncmumym 6uorjJU3UKU, MocK6a, PoCCUf/, ', p XTY UM. I(. H. 
MenoeJ1eeea, MocKea, PoccUf/, 2

, I'EOXH UM. BepnaocK020, MocKea, 
PoccuJ/ 

B HacTo.si:mee epeM.si:, aHTUTena u rrerrTH.l{hI, MeqeHHhie 68Ga, 

ClJUTaIOT HCKJIIOlJUTeJibH0 rrepcrreKTHBHblMU M.H rrpuMeHeHH.H B 

Ilo3UTPOH - 3MHCCHOHHoii ToMorpaqrnu, B rrepeyro oqepe.l{b MH 

.l{HarH0CTUKH 0HK0JI0rutJeCKUX 3a60JieBaHUH. IlpoBe.l{eHue peaKQUU 

MO.l{H<pUQupoeaHHoro rremu.l{a c 68Ga rrpe.l{'b.HBJI.HeT p.si:.l{ TPe6oeaHuii K 

ucrroJih3yeMoMy reHeparnpH0MY 3JIIOary. A HMeHHo: HmKa.si: KHCJI0TH0CTh 

K0HetJHoro 3JIIOaTa, ero BblC0Ka.H o6'beMHa.H aKTUBH0CTb H HH3K0e 

co.n:epm:aHHe rrpuMeceii, crroco6HbIX TaK m:e BC'fYIIHTh e peaKQHIO c 

nemu,n:oM, H TeM caMhIM, CHU3HTb BbIX0,n: Qeneeoro npo.n:yKTa. 

~JI.H yeeJIHqeuu.si: o6'beMHOH aKTHBH0CTU 6bIJIO npe,n:Jiom:euo 

npoeecTu npe.l{eapuTeJihttoe K0HQeHTPHpoeauue reuepaTopuoro 3JIIOaTa c 

IT0M0mhIO HOH006MeHHOH xpoMaTOrpa<pHH. 

C 3TOH QeJihIO npoee.n:euo cpaeuHTeJihttoe myqeuue cop6Quu 
68Ga H3 C0JIHH0KHCJibIX pacrnopoB (5-8 M) B0JI0KHHCTblMH 

«uanonuettHhIMH» ammHoo6MettHbIMH cop6eHTaMH KJiacca «Ilonuoprc»: 

IlonHoprc4, 17,33,AH-31-uuAB-17-u. 
TX 68G ~ 6 ~ nCT0lJHUK0M a B uacToHmeu pa 0Te .HBJIHeTC.H TexuuqeCKHH 

reueparnp 
68

Ge/
68

Ga pa3pa6oTaHHhIH ~ MHcTH'fYT 6uoq>muKu 

coeMecTuo c AO3T «QHKJIOTPOH». ~attHhIH reueparnp no3B0JIHeT 

3JIIOupoeaTb 68Ga e 5 MJI 0, I M HCI. 

IlepeoHaqanbHO 6bmo rrpoee.n:eHo H3y11euue cop6QHH H 

.n:ecop6QUU 68Ga Ha YKa3aHHblX cop6eHTax B CTaTuqecKux ycJI0BHHX. ,[(ml 
3T0ro B COJIHHOKUCJiblH pacrnop (3-8 M) BH0CUJIH 68Ga C H0CHTeJieM (10-5 

MOJih/n), a 3areM uaeecKy ua6yxmero cop6euTa. <l>naKOH noMemanu B 

YCJI0BHH HeHHTeHCUBH0ro nepeMeIIIHBaHHH, 3aTeM <pa3bl pa3.l{eJIHJIU H 

H3MepHJIH CK0p0CTU CtJeTa. ~.H .n:ecop6QUU UCII0Jib30BaJIH C0JIHttyIO 

Kucnory e .l{HanaJoue KOHQeffTPaQUii OT 0,01 .n:o 0,5 M UJIH 

H30TOHu11ecKHii pacrnop XJiopu.n:a ttaTPHH. 
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Ilo.rryqeHHbie pe3yJihTaTbl nOKa3aJIH, qTo xopomHe KHHeTHqecKHe 

CBOHCTBa cop6eHTOB n03B0JUIIOT ocym,eCTBJIJITb KOHl..{eHTpHpOBaHHe B 

TeqeHHe HeCKOJibKHX MHttyT. BpeMJI KOHTaKTa 4>a3 COCTaBJIJIJIO 15 MHH. H 

6blJIO Bb16paHO Ha OCHOBaHHH H3yqeHHJI paBHOBeCHJI cop61..{HH B 

3THX ycJIOBHJIX. 

I-fayqeHHe noBeAeHHJI 
68

Ga npH cop61..{HH BOJIOKHHCTbIMH 

"HanonHeHHhlMH" cop6eHTaMH Ilonttoprc 4, 17, 33, AH-31-H H AB-17-H 

H3 paCTBOpOB C pa3JIHqHoii KOHl..{eHTPal..{Heii COJIJIHOH KHCJIOTbl 

noKa3aJio, qTo B CHJibHOKHCJiblX pacTBopax (6onee 5 MOJib/JI) 68Ga 

cop6ttpyeTCJI KOJIHqecTBeHHO Ha IloJIHOprc 4, 17 tt AB-17-H. Ha 

OCHOBe AaHHbIX 3aBHCHMOCTH CTeneHH H3BJieqeHHJI 68Ga OT BpeMeHH 

KOHTaKTa qia3 ycTaHOBJieHo, qTo H3 7 M pacTBopa HCI 68Ga 

cop6ttpyeTCJI npaKTHqecKH nOJIHOCTblO B TeqeHHe 10 MHH. 

Ko34>q>Hl..{HeHTbl pacnpeAeJieHHJI, paccqHTaHHbie Ha OCHOBe AaHHbIX no 

CTeneHH H3BJieqeHHJI p~HOHYKJIHAOB B CTaTHqecKHX ycJIOBHJIX (V : T = 
330; BpeMJI KOHTaKTa <l>,a3 0,25 q,), npHBeAeHbl B Ta6JIHl..{e. 

CHCl,M TI-4-H TI-17-H AB-17-H 

5 377 760 387 

6 1092 2420 2092 

7 1294 9435 2300 

8 1620 10040 2022 

IlpH HCCJieAOBaHHH Aecop61..{HH ycTaHOBJieHo, qTo npH 

ttcnoJib30BaHHH pacTBopoB HCI c KOHl..{eHTPal..lHRMH OT 0,01 AO 0,5 MOJib/JI 
68

Ga npaKTHqecKH noJIHOCTbIO Aecop6ttpyeTcR c Ilonttoprc 17, AB-17-H 

H nojmoprc 4 H CTeneHb H3BJieqeHHJI 68Ga npaKTHqecKH He 3aBHCHT 

OT KOHl..{eHTpal..{HH HCI H COCTaBJIReT 99 %, 98 % tt 95 % 
cooTBeTCTBeHHO. OAHaKo cJieAYeT OTMeTHTb, ~o pa3HHl..{a Me)K)zy 

HaiiAeHHblMH BeJIHqHHaMH HaxOAHTCJI B npeAeJiax OIDH6KH 3KCnepHMeHTa. 

Ilptt Aecop61..{HH 
68

Ga moTOHHqecKHM pacTBopoM xnopHAa 

HaTpHR HaiiAeHo, qTo OTCYTCTBHe KHCJIOTHOCTH npaKTHqecKH He BJIHJieT 

Ha cTeneHb mBJieqeHHR 68Ga. 
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OnTHMaJibHblH BbI6op MO)KeT 6bITb CAeJiaH Ha OCHOBaHHH 

AaJibHeiimero cpaBHHTeJibHOfO H3yqeHHJI MexaHHqecKHX CBOHCTB 

cop6eHTOB H HX 34>4>eKTHBHOCTH C ToqKH 3peHHJI noJIHOTbl oqHCTKH OT 

npHMeCHbIX MeTaJIJIOB. 

~HHaMHqecKHe ycJIOBHJI 6hIJIH CJieAyIOllJ,HMH, 30 Mr cop6eHTa 

noMem,anH B xpoMaTO-rpa4>ttqecKHii KapTPHA*. qepe3 KOJIOHKY no 

KanJIRM nponycKaJIH coJIJIHOKHCJibIH pacTBop ( 6-7 M HCI) c 
68

Ga, 

co6ttpa,i: ero Ha BbIXOAe, 3aTeM 3JIIOHp0BaJIH 
68

Ga C KOJIOHKH COJIJIHOH 

KMCJIOTOH C KOHl..{eHTpal..{HJIMM OT 0,01 AO 0,5 M, co6Hpa11 3JIIOaT no 

Kann11M B OTAeJibHhie <l>naKOHbI. XapaKTepHoe pacnpeAeJieHue 
68

Ga B 

XOAe 3TMX 3KCnepttMeHTOB npeACTaBJieHO Ha pucyHKe. 

40% 

35% 

30% 

25% 

20% 

15% 

10% 

5% 

0% 

Pacnpe,qeneHMe 68Ga B 3KCnepMMeHTe C ,QMH3MM'leCKMMM 
ycnOBMffMM cop6~MM M ,qecop6~MM. 

1 Kanm:1 - 50 MKn 

"" "' :,: --u 
~ 

;ft 
0 I'-
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Haunyqmee 3KcnepttMeHTaJibHO nonyqeHHoe 3HaqeHue cTeneHM 

KOHl..{eHTPMPOBaHMJI 18, 7 npH CTeneHM M3BJieqeHHJI 75 %. MMHMMaJibHbIH 
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KOHelJHhIH o6oeM pacTBopa 
68

Ga - 4 Kamm (200 MKJI), JJ.OCTHrttyr npH 

HCTTOJih30BaHHH 0,05 M HCI. 
TaKHM o6pa3oM, my1JeHHe noBeJ].eHIDI 

68
Ga npH cop6UHH Ha 

"ttaUOJIHeHHhlX
11 

BOJIOKHHCThIX cop6eHTax IlOKa3aJIO, lJTO cop6eHThl 

IToJIHOprc 4, 17 H AB-17-H xapaKTepH3yIOTCH BbICOKOH 

3q>q>eKTHBHOCTblO H3BJielJeHHH 
68

Ga H3 paCTBOpOB COJIHHOH KHCJIOThl. 

Xoponme KHHeTHlJecKHe CBOHCTBa cop6eHTOB, B03M0)KHOCTh J],ecop6UHH 
68

Ga H XHMHlJeCKM ycTOHlJHBOCTb cop6eHTOB B CHJibHOKHCJibIX cpeJ],ax 

CBH)],eTeJihCTBYJOT O nepcneKTHBHOCTH HCUOJih30BaHHH 

pacCMOTpeHHbIX cop6eHTOB J],JIH H3BJielJeHIDI 
68

Ga H3 3JIIOaTa rettepaTopa 
68

Gef
8
Ga. 
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JI.H. Mexpromeea*, T.C. IlpoKonqnK*, JI.A.CMaxTnu*, 
A.A. CoKoJioe*, Ii.JI. '..>KyiiKoe**, B.M. KoxauroK**, E.B. Jlanmuua** 
OneuKa KoJcJu1>unuenT0B oqucTKH OT MaKpo- u MHKpo-npnMeceii npu 
pa~H0XHMUqecK0M BbI~eJieHHH pa~uouyKJIH~0B 03 o6JiyqeunbIX 
~rnmeueii 
<!>WlUa.Jl HH<l>XH UM. J/.Jl.Kapnoea, 2.06HUHCK ,HHcmumym JliJepHblX 
HcCJ1eiJoeaHuu PAH, 2. TpouqK 

ITpH pa3pa6oTKe ·MeTOJ],a paJJ.HOXHMHlJeCKOfO BhIJ],eJieHHH H 

OlJHCTKH paJJ.HOH30TOOOB, B TOM lJHCJie H Me)],HI.J.HHCKOfO Ha3HalJeHHH, 

qacTO npHXO)],HTCH H3 HeCKOJibKHX BbI6HpaTh OJ],HH BapHaHT 

pa)].HOXHMHlJeCKOH nepepa60TKH 06Jiy1JeHHOH MHIIIeHH H OlJHCTKH 

u.eneBoro nyKJIHJJ.a. Bb16paHHhIH cnoco6 JJ.OJI)KeH YJJ.OBJieTBopHTh 

HeCKOJihKHM TPe6oBaHIDIM: 

- ero MO)KHO J],OCTaTOlJHO npOCTO ocyi:necTBHTb )],HCTaHUHOHHO (B 

3aJ:nHTHOM 6oKce HJIH ropH1Ieii KaMepe ); 

- OH J],OJI)KeH COCTOHTb H3 B03MO)KH0 MeHhIIIero lJHCJia nocJie)],OBaTeJibHhIX 

onepauHii; 

- OH )],OJI)KeH 6bITb J],OCTaTOlJHO 3q>q>eKTHBHblM C TOlJKH 3peHHH OlJHCTKH OT 

y )],aJIHeMhIX paJJ.HOaKTHBHblX MaKpO- H MHKpO- npHMeceii H IlOJIHOTbl 

BhIJJ.eJieHHH ueneBoro npoJJ.YKTa. 

B JJ.aHHOM coo6i:neHHH paccMOTPeH Ba)l(HhIH KpHTepHH JJ.JIH Bh16opa 

pa)].HOXHMHlJeCKOH MeTOJ],HKH - K03q>q>HI.J,HeHT OlJHCTKH (Ko,i) OT i-ii 

npHMeCH. 

ITpou.eJJ.Ypa oI.J,eHKH Ko,i npoHJIJIIOCTPHPOBatta Ha npHMepe nepepa6oTKH 

06ny1JeHHOH cepe6peHHOH MHIIIeHH C ueJiblO nony1JeHHH UaJIJia)],HH-103. 
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Te3HCLI nocTepHLIX coo6~eHHH CCKU:HH «npo6JieMLI 
pa~uo4>apMau:eeTHKH»: 

O.H.6aryK1, A.B.CnJib'leHKOB2, E.II.~epeBHIIK03
, 

T.A.Kary11n11a3
, T.B.Tyl}>Jin11a3

, B.B.Jleo110B4 
3 H.B.EKaena , 

ABTOM3TH3Hp0B3llllblll CHHTeJ H KOIITp0Jib Ka'leCTBa Me11e11oro 
yrnepo,[J,OM-11 MeTH0IIHHa 
1MI'Y uM.MB.JloMonocoea, 2PXTY UM. /(.H.Me11iJeJ1eeea, 3HI.{ CCX UM. 
A.H.EaKyJ1eea, 4PHI.{ «Kyp'lamoecKuii uncmumym», MocKea 

L-[11C-Menm]MeTHOHHH rnupOKO npuMem1eTCR B no3HTpOHH0-
3MHCCHOHHOll TOMOrpaqrnu (113T) .wrn BH3YaJIH3au.uu 3JIOKaqecTBeHHbIX 

Hosoo6pa3oBaHntt. BHe,ll,pettue 3TOro pa.n:uoqiapMnpenaparn (P<l>Il) s 

nosce,ll,HeBttyIO KJIHHuqeceyIO npaKTHKY TPe6yeT nOJIHOll aBTOMaTU3au.uu 

npou.ecca CHHTe3a " pa3pa6oTKH 3KCnpecc-MeTO,ll,HK KOHTpOJIR KaqecTBa. 
B 113T-u.eHTPe HU;CCX HM. A.H.EaKynesa MR npon3BO,ll,CTBa L­

[11C-MeTun]MeTuoHnHa ucnoJih30BaJIH asT0MaTu11ecKHtt MO.ll.YJih cnHTe3a 

qinpMhI CTI nocrre a,n:amau.uu ero K npose,l),eHHIO peaKu.uu 
MeTHJIHpOBaHJUI L-roMOU.HCTeHHTHOJiaKTOHa [ I 

1
C]MeTHJIMO,ll,H,ll,OM. B 

pe3yJihTaTe HCCJie,ll,OBaHHR 3aBHCHMOCTH BbIXO,ll,a npenapaTa OT pa3JIUqHbIX 

napaMeTPOB, TaKHX KaK TeMnepmypa " npO,ll,OJI)KHTeJibHOCTb peaKU.HH, 

KOHU.eHTP3U.HR peareHTOB, qiopMa peaKU.HOHHhIX cocy.n:os H .n:p., MOJJ:YJih 
6bIJI 3HaquTeJibHO MO,n:epHH3HpOBaH, qTO n03BOJIHJIO norryquTh 

CTa6HJibHhlll BbIXOJJ: KOHeqHoro npo,n:yKTa s KOJiuqecTBax, JJ:OCTaTOqHhIX 

JJ:JIR KJIHHHlJ:eCKOrO npnMeHeHHR. 

IlapaJIJieJibHO OTpa6aTbIBaJIHCb MeTOJJ:HKH KOHTPOJIR KaqecTBa L-[1 1C­
MeTun]MeTHOHHHa. OhIJIH no,n:o6paHbI OnTHMaJlhHbie YCJIOBHR 3KCnpecc-

0npe,n:eJieHml KOMnoHeHTOB pa.n:uoqiapMau.esTnqecKoro npenapaTa, 
pa.n:uoaKTHBHhIX u uepa,ll,UOaKTHBHbIX npuMeceu MeTO,ll,aMH pa.n:uo-B3)1(X, 

pa,ll,no-TCX u ra3osou xpoMarnrpaqiuu. Orpa6ornuub1e MeTo,n:uKu MoryT 
6bITh ucnoJih30BaHhI ,n:rrR pyTnuuou pa6oThI. 
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A.B.CuJib'leHKOB*, A.r.1Jepet1.HH'leHKO*, H.B.EKaena * *, 
T.A.Kary11n11a**, E.II.~epeBHHKo**. 

Ilonyqe11ne cI>ocre11a, Me'lenoro yrnepotJ.OM-11 ,[J,JIH cnnTeJa 
pa,[J,HOcl>apMDpenapaTOB 

*PXTY UM. /f.H. Me11iJeJ1eeea, MocKea; **HI.{ CCX UM.A.fl. EaKyJ1eea, 
MocKea 

<l>ocreH (.n:uxrropattru.n:pu.n: yroJibHOll KHCJIOTbI) o6rra.n:aeT BbICOKOll 
peaKU.HOHHOH cnoco6uocTblO no OTHOIIIeHHIO K coe,l),UHeHHRM, 

co.n:ep,Kall.J.HM .aMHHO-" OKCHrpynnhI (aMHHhl, aMHHOKHCJIOThl, yrneBO,ll,bl 
H .n:p.), qTO ,l),aeT B03MO,KHOCTb ucnoJI.b30BaTh ero B KaqecTBe CHHTOHa B 

npou3BO.ll.CTBe P<l>Il, Me11eHHhIX yrrrepo.n:oM-11. Ero cnoco6uocTh 
o6pa30BbIBaTh reTepOU.HKJIHlJ:eCKHe MOJieKyJihl C Bell.J.eCTBaMu, 

HMeIOll.J.HMH CMe,KHbie qiyHKU.HOHaJibHhie rpynnhI (,!J,HaMUHaMH, a­
aMHHOKHCJIOT3MH H T.n.), no3BOJIReT CHHTe3Hp0B3Tb P<l>Il, CO,ll,ep,Kall.J.Ue 

B csoeu CTPYKzype Meqeuhitt U.HKJIUqecKHtt qiparMeHT. 

QeJiblO pa60Thl 6bIJia ou.eHKa B03MO,KHOCTell norryqeHHll [ 11C]­
qiocreua MeTOJJ:OM xrropupoBaHHR MOHOKCH,n:a yrnepo.n:a-11 ,KU,l),KHM 

xrropupyIOll.J.HM areuTOM, npuro,ll,HOCTH TaKoro MeTo,n:a MR peaJIH3au.uu 

Ha aBTOMaTU3HpOBaHHOM MO,n:yrre CHHTe3a, a TaK,Ke npnMeHeHHll [ 11
C]­

qiocreua KaK CHHTOHa B npOH3BOJJ:CTBe MeqeHHblX reTepOU.HKJIHlJ:eCKHX 

npenapaTOB MR 113T. 

~11 norry11euH11 qiocreHa 6hma Bb16paHa crre,ll,yIOll.J.aR cxeMa: 

14N (p,a) 
11

C (cTa6HJIH3HpyeTCR B qiopMe 
11

CO2) 
Zn, t=400°C I I 

11 CO 2 ► CO 

iico SbCl5 ,t°C II 
----~►- CO C 12 

B Ka11ecTBe xrropupyIOll.J.ero areuTa ucnoJih30sau neHTaxrropu.n: 
cyphMhI. CunTe3 senu no npoToquou cxeMe, ucnorrh3YR aproH KaK ra3 

HOCHTeJib. ~11 MO,ll,errupoBaHHll CUHTe3a P<l>Il H onpe,ll,eJieHUll 
pa,ll,UOXHMHlJ:eCKOro BbIXO,ll,a qiocreua-

11
C 6bIJia ucnoJih30Baua ero 

peaKU.HR C opmo-qieHUJieH,ll,UaMHHOM. 
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NH2 

CC 11coc12 

NH2 
cc:r=a 

H 

Ilpo.zzyKT peaKI.{HH (2-[ I 
1
C]-OKCH6eH30HMHAa.30JI) aHaJIH3HpOBaJIH 

MeTOAaMH TOHKOCJIOHHOH paAHOXpOMaTOrpa<pHH H pa,AHo-B3)KX. 
B npol{ecce pa6on,1 6LIJIH HCCJieAoBaHhI: 

a) 3aBHCHMOCTh BbIXOAa peaKI.{HH XJIOpHpOBaHIDI 11CQ OT 

TeMnepal)'pbI B HIITepBaJie 100° + 165°C H OT HaJIHqIDI KaTaJIH3aTOpa; 

6) B03MO)KH0CTb BhIAeJieHIDI H oqHCTKH npenapaTa MeTOAOM 
TBepAO!pa.3HOH 3KCTPaKI.{HH. 

IloKa.JaHa nepcneKTHBHOCTh cpocreHa, MeqeHHOro yrnepOAOM-11, 

KaK CHHTOHa B aBTOMaTH3HpOBaHHOM npOH3B0ACTBe P<I>Il AJIH. 113T, B 
qacTHOCTH AJIH nonyqeHHH TaKHX npenapaTOB KaK 2-[11C]THMHAHH H S­
[11C]CGP 12177. 
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C.B. lliaTnK. 
IlpnMeueune KaIIHJIJIHpuoro JJICKTpo4>ope3a AJIH KOHTpOJIH K3'1CCTBa 
Il3T-paAn04>apM11pe11apaT0B. 
I'Y l(e1-1mpaJ1bHblU 1-1ay'l.1-10-ucclleOoeamellbCKUU 
pe1-1m2e1-1opaouoJlo2u'l.ecKuu u1-1cmumym M3 P<P, Ca1-1Km-llemep6yp2 

OAHHM H3 Ba)KHbIX MbMeHTOB B KOHTpone KatJeCTBa 
qiapMnpenapaTOB aoo6me H paAHocpapMnpenapaToB AJIH I13T (I13T 
P<l>I1) B tJaCTHOCTH, HBJIHeTCH KOUTpOJib COAep)KaHHH OCTaTOlJHbIX 
KOJIHqecTB peareHTOB, HCnOJib30BaBIIIHXCH npH CHHTe3e npenapaTa. B 

focyAapcrneHHOH <I>apMaKonee AJIH 3Toro peKOMeHAYIOTCH pa.3JIHtJHbie 
BHAhl xpoMaTorpacpHH, 3JieKTPOqJOpe3a, THTpoBaHHH. Ha npaKTHKe 
HaH60JihIIIee pacnpocTpaHeHHe nonytJHJIH xpoMaTorpaqitttJeCKHe MeTOAhI. 

3JieKTPO<popeTHqeCKHe MeTOAbl peAKO npHMeHHIOTCH AJIH aHaJIH3a 

KatJeCTBa 113T P<I>I1 B CBH3H C TeM, lJTO TpaAHQHOHHbie BapHaHTbl 

AOCTaTOlJHO MeAJieHHbl, Tpe6yIOT AOnOJIHHTeJibHbIX npoQeAyp H 

o6opyAOBaHHH AJIH KOJIHtJeCTBeHHoro onpeAeJieHIDI. OAHaKo, B nocneAHee 

AeC»:THJieTHe AJIH aHanma pa.3Hoo6pa.3HhIX BemecTB, 06JiaAa10mttx 

3ap»:)KeHHblMH rpynnaMH, ace IIIHpe npHMeH»:eTCH MeTOA 
BblCOK03cpqieKTHBHOro KanHJIJIHpHoro 3JieKTPO<pope3a (B3K3). I1pH 3TOM 

B KatJecrne pa.3AeJIHTeJihHOH cpeAhI HcnoJih3yeTc»: 6ycpepHhIH pacrnop, 
noMemeHHhIH B KanHJin»:p c BttyTPeHHHM AHaMeTPOM 20 - I 00 MKM H 
AJIHHOH 200 - 700 MM. I1epeMemeHHe 30H, COAep)KamHx pa.3AeJI»:eMbie 

BemecTBa, npOHCXOAHT KaK nOA AeHCTBHeM HenocpeACTBeHHOH MHrpaQHH 
3ap»:)KeHHbIX MOJieKyJI B 3JieKTPHqecKOM none (AO 500 - 800 B/cM), TaK H 

noA AeiicrntteM noToKa 6ycpepHoro pacrnopa B KanHJin»:pe, T.H. 
3JieKTPOOCMOTHtJeCKoro nOTOKa. B OTJIHqHe OT nOTOKa, C03AaBaeMoro B 

KanHJIJI»:pe nOA BJIIDIHHeM pa.3HOCTH AaBJieHIDI, 3JieKTPOOCMOTHlJeCKHH 
nOTOK 06JiaAaeT npaKTHqecKH «nJIOCKHM» npocpHJieM CKOpOCTH no 

AHaMeTPY KanHJIJIHpa H He nOABep)KeH AeHCTBHIO npHCTeHOlJHOro 
3qJ<peKTa. 3To n03BOJIHeT m6e)KaTb pa.3MblBaHIDI 30H, xapaKTepHoro AJIH 
xpol\mTorpacpHtJeCKHX npoQeccoB H AOCTHlJb KpaiiHe BbICOKOH 
3qJ<peKTHBHOCTH - AO HeCKOJlbKHX MHJIJIHOHOB TeopeTHlJeCKHX TapeJIOK Ha 

MeTP. PerucTPal{IDI pa.3AeJIHBIIIHXCH aemecrn ocymecTBJI»:eTc»: KaK B 
B3)KX - npoTOqHoii !pOTOM~HeH HJIH <pJIIOOpHM~HeH a OnTHtJeCKOH 
»:qeiiKe HJIH HenocpeACTBeHHO B KanHJIJI»:pe. Bee BbIIIIeH3JIO)KeHHOe 
n03BOJIHeT cqHTaTh, qTo B3K3 HBJIHeTCH nepcneKTHBHbIM MeTOAOM AJIH 

KOJIHtJecrneHHoro aHaJIH3a npHMeceii B P<I>Il AJIH I13T. ,D;n»: 

47 



;::i;eM0HCTJ)aQHH BbIC0K0ro amUIHTHqecKoro noTeHQHa.rra MeTo;::i;a 

Kanm1mIpttoro :meKTpoq>0pe3a MhI Bb16pa.rrtt onpe;::i;enetttte ocTaToqttoro 
K0JIHqecTBa Me)l«pa3HblX KaTa.JIH3aTOp0B (M<l>K) nptt CHHTe3e 2-[2-
18F]qnop-2-;::i;e30KCH-D-rmOK03bl (<l>W). Hatt6onee qacTO B KaqecTBe 

M<l>K ;::i;mI CHHTe3a <l>,[(f npttMemnoT TeTJ)a-a.rrKttnaMM0HtteBbie 

octtoBaHHH {ttanpttMep, TeTJ)a6yTHJiaMMOHHH, TEA) H KpttnTaH)];hI 
(KpttnTOq>HKC 2.2.2., Kp). KonttqecTBeHHOe onpe;::i;enetttte TEA B 
6oJihllIHHCTBe cnyqaeB npoB0)];HTCH c n0M0il{blO HOH-napHOH O<I> B3)KX 

C HCn0Jib30BaHHeM Tonyoncynhq>OKHCJIOTbl B KaqecTBe np0THB0H0Ha. MbI 
npoBentt cpaBHeHHe atta.rrH3a TEA B npenapaTe <l>,[(f, co;::i;ep)Kall{eM 10 -

1000 MKrlMn TEA (npe;::i;enhttoe co;::i;ep)Katttte TEA B <l>,[(f B cooTBeTCTBHH 
c <l>CI1 - 100 MKrlMn) MeTO;::i;aMtt B3)KX H B3K3. ,[(JIH B3)KX atta.rrtt3a 

HCnOJib30Ba.JiaCb KOJIOHKa Nucleosil 120 - 3 C-18, 4.6xl50 MM, 3JIIOeHT 5 
MM n-Tonyoncynhq>OKHCJIOTbl B 70% BO)];H0M aQeTOHHTpHJie, CKOpOCTb 
3JIIOHpoBaHHH -o.5 MNMHH, o6neM npo6hI 25 MKJI, qJOTOMeTJ)HqecKoe 

;::i;eTeKTttpoBatttte nptt ;::i;nttHe BOJIHhI 260 HM. Atta.rrH3 MeTO;::i;oM B3K3 
np0BO)];HJIH C nOMOil{blO ycTaH0BKH MH KanttJIJIHpHoro 3JieKTpoq>ope3a 

«Kanenh 105», npoH3Bo;::i;cTBa Hl1<1> JlIOM3KC, (PoccHH, C.-I16), KanttJIJIHp 

c BttyTJ)eHHHM ;::i;ttaMeTJ)OM 75 MKM, )];JIHHOH 700 MM, pa6oqttu 6yqiep 6 
MM 6ett3HMH)];a30Jia, 2.5 MM BHHHOH KHCJIOThI, pH 5.5, BBe;::i;etttte npo6b1 

rtt;::i;pocTaTttqecKoe, 10 MEap, 20 c, TepMocTaTttpoBaHtte nptt l 5°C, 

;::i;eTeKTHpoBaHHe nptt )];JIHHe B0JIHbl 270 HM, pa6oqee HanpH)KeHHe 25 KB, 
KaTO;::i; nO)];KJIIOqeH co CTOpOHbl ;::i;eTeKTOpa (nonHpHOCTb npHMaH). 
CpaBHeHHe nonyqeHHblX ;::i;aHHbIX nOKa3a.JIO, qTo, XOTH qyBCTBHTeJibHOCTb 

onpe;::i;eneHHH B o6ottx cnyqaHx 6bma 6JIH3KOH (npe;::i;en o6ttapy)KeHHH 

OKOJIO 5 MKrlMn), aHa.JIH3 MeTO)];OM B3)KX He COOTBeTCTBOBa.JI 
TJ)e6oBaHHHM OLP ;::i;nH xpoMaTOrpaqittqecKHX atta.JIH30B, 3q>q>eKTHBHOCTh 
no nttKy TEA cocrnBnHna oKono 480 TT (nptt MHHHMa.JihHhIX 1J)e6oBaHHHX 

OLP 2000), a pa3perneHHe c 6JIH)KaUIIIHM nHKOM - OKOJIO 1.5 (npH 
MHHHMa.JihHhlX TJ)e6oBaHHHX OLP 2). 11ptt 3TOM nHK TEA pacnonara.rrcH B 

o6naCTH . «XBOCTa» npe;::i;bI)];yll{ero nHKa, B ycnoBHHX 3HaqttTeJibHOro 

;::i;peuqia 6a30BOH JIHHHH, qTQ 3aTJ)y)];HHJIO KOppeKTttylO OQeHKY ero 
nnoll{a;::i;tt, tt, cOOTBeTCTBeHHO, co;::i;ep)KaHHH TEA B npenapaTe. 11ptt 

aHa.JIH3e MeTO)];OM B3K3 3q>q>eKTHBHOCTb no UHKY TEA COCTaBJIHJia 
OKOJIO 8000 TT, pa3perneHHe c 6JIH)KaUIIIHM nHKOM OKOJIO 5.7, qTQ 

nonHoCThIO y;::i;oBneTBOpHeT TJ)e6oBaHHHM OLP. OcTa.JihHhie 
MeTJ)OJIOrttqecKHe napaMeTJ)bl MeTo;::i;a B3K3 TaK)Ke COOTBeTCTBOBa.JIH 
TJ)e6oBaHHHM OLP tt cyll{eCTBeHHO He OTJIHqa.JIHCb OT TaKOBblX )];JIH 
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B3)KX - K034JqJHQHeHT BapttaQHH BpeMeHH MHrpaQHH nHKa TEA ---, Mettee 
1 %, nJIOil{a)];H - Mettee 10%, JIHHeHHOCTb B ;::i;ttana30He KOHQeHTJ)aQHH 10 
- 1000 MKr/Mn xapaKTeptt30Ba.JiaCb napaMeTJ)OM R2=0.9999, BpeMH 
atta.rrH3a oKono 5 MHH. BTopou H3 B3HThIX ;::i;nH cpaBHeHHH M<l>K, Kp., cy;::i;H 
no ;::i;aHHblM JIHTeparyphI, HaH6onee qacTO onpe;::i;enHeTCH MeTO)];OM 

TOHKOCJIOHHOH xpoMaTorpaq>HH C npOHBJieHHeM IIHTeH napaMH uo;::i;a H 
BH3Ya.JihHOH oQeHKOH KOJIHqecTBa Kp. 3aHBJieHHhIH HH)KHHH npe;::i;en 
o6ttapy)KeHHH 20 MKr!MJI, norpernH0CTb onpe;::i;eneHHH - 19%. O;::i;HaKO, C 

ttarneu T0qKH 3peHHH, 6e3 npttMeHeHHH CKaHHepa TJ)a)];HQHOHHbIH MeTO)]; 
onpe;::i;eneHHH Kp. HOCHT nonyKOJIHqecTBeHHblH xapaKTep. 11pttMeHeHHe 

MeTO)];a B3K3 ;::i;a.rro B03MO)KHOCTb ocyll{eCTBHTb KOJIHqecTBeHHOe 
onpe;::i;eneHtte Kp. co cne;::i;yioll{HMH MeTJ)onorttqecKHMH napaMeTJ)aMH -

3q>q>eKTHBHOCTb no nHKY Kp. - OKOJIO 270000 TT , pa3pernetttte c 

6J1tt)KaHI1IHM IIHKOM OKOJlO 2.2, K034JqJHQHeHT BapttaQHH BpeMeHH 
MHrpaQHH IIHKa Kp. - OKOJlO 0.8%, IIJlOil{a;::i;tt - OKOJlO 8%, HH)KHHH 
npe;::i;en o6ttapy)KeHHH - 5 MKr/Mn, JlHHeHHOCTh B ;::i;ttana3oHe 

KOHQeHTpaQHH 10 - 1000 MKrlMJI xapaKTepH30Ba.JiaCb napaMeTpOM 
R2

=0.9999, BpeMH aHa.JIH3a OKOJlO 9 MHH. Atta.nm MeTO)];OM B3K3 

npoBO)];HJIH B Tex )Ke ycnoBHHX, qTo H onpe;::i;enetttte TEA, 3a 
HCKJIIOqeHHeM pa6oqero HanpH)KeHHH, KOTOpoe COCTaBHJlO 10 KB. TaKHM 

o6pa30M, npHMeHeHHe B3K3 1103BOJIHJIO C03)];aTb MeTO)];HKH onpe;::i;eneHHH 
co;::i;ep)KaHHH o6ottx H3 ttccne;::i;oBaHHhIX M<l>K B fipenapaTe <l>,[(f c 

\ 

MeTponorttqecKHMH xapaKTepHCTHKaMH, IIOJlHOCTblO COOTBeTCTBYIOil{HMH 

Tpe6oBaHHHM OLP H cylf(ecTBeHHO npeBocxo;::i;Hll{HMH TaKOBhie ;::i;mI 
TJ)a)];HQHOHHO npttMeHHeMbIX MeTO)];OB. ,[(onoJIHHTeJibHbIM )];OCT0HHCTBOM 

MeTO;::i;a B3K3 HBJ1HeTCH ero rn6KoCTh - nepettacTpottKa Ha ;::i;pyrou Tttn 
aHa.JIH3a ocyll{eCTBJIHeTCH B TeqeHHe HeCKOJibKHX MHttyT, TOr;::i;a KaK )];JlH 

B3)KX 3TO Hepe;::i;Ko TJ)e6yeT HeCKOJlhKHX qacoB. Bee BhII1IeH3J10)KeHttoe 

no3BOJ1HeT peKoMett;::i;oBaTb MeTO;::i; B3K3 KaK xoporny10 a.JihTepHaTHBY 
xpoMaTOrpaq>ttqecKHM MeTO;::i;aM nptt aHa.rrH3e npttMeceu B I13T P<l>U tt 

KOHTpone HX KaqecTBa, oco6eHHO MH Bell{eCTB C 3apH)KeHHblMH 
rpynnaMH, 3aqacryio CJlO)KHbIMH )];JIH onpe;::i;eneHHH TJ)a)];HQHOHHbIMH 
MeTo;::i;aMH. 

49 



H.H. PLiiKHKOB, O.C. <l>e.l(opoe3, P.H. Kp3cuKoB3 

ABTOM3TH33QHH CHHTC33 MC'ICHblX COCJ(UHCHHH J(JIH pemeunH 

HCCJICJ(OB3TCJibCKUX 33.1(311 H npon3B0.l(CTB3 p8.l(H04>8pMnpen3p3ToB 

J(JIH 113T. 
HHcmumym M03W tteJ106eKa PAH, Cm.-Ilemep6yp2 

,l];OCTYilHOCTb Pa.AIIO<papMnpenapaTOB (P<l>TI), Ha,l(e)KHOCTb II 

y,LJ.o6CTBO IIX nony11eHI1H HBJIHIOTCH <pyH,LJ.aMeHTOM ,ll.JIH ,ll.aJibHeuwero 

pa3BHTIIH MeTo,LJ.a Il03llTpOHHOH 3MIICCIIOHHOH TOMorpaq>IIII (TT3T). 

Co3,LJ.aHile aBTOMaTI11IeCKHX MO,LJ.yJieH, Il03BOJIHIOIUIIX yMeHhillIITb 

pa,LJ.IlaU,IIOHttylO Harpy3KY Ha onepaTOpa, CTaH,LJ.aprn3HpOBaTb YCJIOBIIH 

CHHTeJa, 06ecne1IHTh cTa6HJihHhIH BhIXO,ll. H napaMeTPhI KOHTPOJIH 

Ka'leCTBa P<l>Il HBJIHeTCH aKTYaJihHblM. ABTOMaTil3I1pOBaHHbie CIICTeMhl 

,LJ.JIH CIIHTe3a [
18

F]<l>)J;f - Hatt6onee pacnpocTPaHeHHoro P<l>Il ,ll.JIH TT3T, 

TaKHe, KaK Nuclear Interface, Coincidence, Ebco, GEMicrolab rnHpoKo 

npIIMeHHIOTCH B pyTHHHOH npaKTHKe TT3T, Ho HBJIHIOTCH KpauHe 

,ll.OporocTOHIUIIMH. KpoMe Toro, HX 3KCnJIYaTaU,HH B PocCHH OCJIO)KHHeTCH 

npo6neMOH ,LJ.OcTaBKH 3an11acTeH, BhmycKaeMhIX ,ll.JIH Ka)K,ll.oro 

KOHKpeTHOro MO,LJ.YJIH. 

B TO )Ke BpeMH 6ypHbIH nporpecc B o6nacTH KOMilbIOTepHbIX 

TeXHOJIOfIIH II 3JieKrpOHIIKH ,LJ.aeT 6oJibillHe B03MO)KHOCTII ,ll.JIH perneHHH 

3a,na1II1 aBTOMaTH3aU,IIII CIIHTe3a P<l>Il B paMKaX IICCJie,LJ.oBaTeJibCKHX 

na6opaTOpI1H. IlpH1IeM TaKile "qacTHbie perneHIIH", B OTJIH'lile OT 

"cepIIHHbIX", MOryT 6bITb 6onee rH6KIIMII II 6onee 1IeTKO COOTBeTCTBOBaTb 

KOHKpeTHhIM 3a_na11aM. 

)];JIH coJ,LJ.aHHH Mo,LJ.yneu nepcneKTIIBHhIM HBJIHeTCH CTPYKTYPHhii:i 

IlO,ll.XO,ll., r,LJ.e BCH CIICTeMa MO)KeT 6bITb npe,ll.CTaBJieHa B Bll,ll.e 

nocJie,LJ.oBaTeJibHO coe,LJ.IIHeHHhIX 6JIOKOB, BhlTIOJIHHIOIUHX onpe,LJ.eJieHHhie 

<pyHKll,HII. OJIOKH MOryT 6bITb coe,LJ.IIHeHbl B cxeMy, COOTBeTCTByromy10 

«nyTII» pa,nHOttyKJIH,ll.a C MOMema ero Bbl,ll.eJieHHH H3 MIIIlleHH ,ll.O 

KOHe'lHOro npenapaTa. 3ToT IlO,ll.XO,ll. y,LJ.o6Ho HCilOJib30BaTb II npH 

HaTIIICaHHH ynpaBJIHIOIUeH nporpaMMhl, OT06pa)KaH 6JIOKII KaK 

nporpaMMHbie o6'beKTbl. Heo6xo,LJ.HMO, 1IT06hI 6JIOKII nerKO 

MOHTilpOBaJIIICh Ha o6mei1: TIJiaTq>OpMe n HMeJIH 06mI1u HHTep<peHC ,ll.JIH 

CBH3II C u,ettrpaJihHbIM npou,eccopoM. IlporpaMMHOe 06ecne1IeHI1e ,ll.OJI)KHO 

,LJ.aBaTb B03M0)KHOCTb ,LJ.o6aBJieHHH 6JIOKOB II KOH<pI1rypI1pOBaTb 

ynpaBneHile 6noKaMI1 Il3 O,LJ.Horo npHJIO)KeHHH. 
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HanpIIMep, cI1me3 [
18

F]<l>)J;f, IICDOJih3YeMhIH B po6oTH3I1poBaHHOH 

TeXHOJIOrHII B IfMq PAH [1], BKJII01IaeT CJie,LJ.yromHe OCHOBHbie CTa,LJ.IIII: 

(1) cop6U,IIH [
18

F]q>TOpll,ll.a Il3 06ny11eHHOH BO,ll.hl Ha aHHOH006MeHHOH 

KOJIOHKe QMA; (2) 3JIIOI1pOBaHHe q>TOpa-18 paCTBOpOM Kap6oHaTa KaJIHH 

II KpIIIlTO!pIIKCa K222 B CMeCII au,eTOHIITPIIIDBO,LJ.a; (3) nony11eHI1e 

«cyxoro» q>TopI1pyromero peaKU,IIOHHocnoco6Horo KOMTIJieKca 

[K/K2.2.2r
18F; (4) peaKU,IIH ttyKJieO<pHJibHOfO 3aMemeHIIH TPil<pJiaTHOH 

rpynnhI B MOJieKyne Tpil<pJiaTa MaHH03hl (90°C, 5 MIIH) B au,eTOHIITpHJie C 

nocne,LJ.y10meu OTfOHKOH pacTBOpI1Tem1; (5) meJIO'lHOH rtt,ll.pOJIIl3 

npoMe~TO'lHoro npo,LJ.yKTa, 2-[ 
18

F]q>TOp-l ,3,4,6-TeTPa-O-au,eTI1JI-D­

rnroK03hI ([1 8
F]T Af) npII KOMHarnoil: TeMnepaTYpe c nocne,LJ.yromeu 

tteuTpanmau,Ileu pacTBopoM comrnoil: KIICJIOThI; (6) 011I1CTKa [
18

F]<I>W 

MeTO,ll.OM TBep,ll.O!pa3HOH 3KCTPaKU,IIII Ha KOJIOHKe, 3ailOJIHeHHOH 

KaTIIOH006MeHHOH CMOJIOH SCX II HeHTPaJihHhlM OKCH,ll.OM aJIIOMIIHIIH. 

IlpII 3TOM CTa,ll.IIII 1-4 II 6 HBJIHIOTCH TIIIlil'lHbIMH ,ll.JIH ttyKJieoq>HJibHbIX 

MeTO,ll.0B BBe,LJ.eHIIH q>Topa-18 B npoCThle II CJIO)KHhie MOJieKyJihl. ,l];JIH 

aBTOMaTH3aU,HII CIIHTe3a 6hIJI CKOHCTPYIIPOBaH MO,LJ.yJib {pI1c.l), B KOTOpOM 

IICilOJih30BaHbl CTaH,LJ.apTHhle KOMMep11eCKI1 ,ll.OCTYilHhie KOMilJieKryIOJUile: 

BeHTHJIH q>IlpMbl Burkert Compromatic (fep!'.iaHHH), TepMoperyJIHTOp 

TPMlA, peryJIHTop noTOKa raJa, nHeBMaTI11IecKHii noprneHh SMC 

Pneumatics ,ll.JIH IlO,ll.HHTHH II onycKaHHH Hrn B peaKU,HOHHhlH cocy,LJ., 

CTaH,ll.apTHbie KOHI11IeCKI1e BaHJihl o6'beMOM 5 MJI (Supelco ). 

TpattcnopTI1pOBKa )Kil,ll.KOCTeH ocymecTBJIHeTCH TOKOM a30Ta, a 

OXJia)K,ll.eHile HarpeBaTeJihHOro 6JIOKa II ynpaBJieHile nHeBMaTI11IeCKIIM 

noprnHeM - C)KaThIM B03,ll.YXOM. HarpeBaTeJihHblH 6JIOK C OKHOM ,ll.JIH 

KOHTPOJIH YPOBHH 

)Kil,ll.KOCTeH B peaKU,IIOHHOM cocy,LJ.e c,LJ.eJiaH m aJIIOMIIHHH B llMq PAH. 

,l];JIH npOMblBKII JIIIHIIH MO,LJ.yJIH (Teq>JIOHOBbIX TPY60K 1/16") cocy,LJ.hl ,ll.JIH 

peareHTOB 3anoJIHHIOT pacTBOpHTeJIHMII, KOTOpbie TPaHcnopTI1pyroT 

TOKOM aJOTa B pa3JIIl1IHbIX HanpaBJieHHHX. YnpaBJIHIOIUaH TIJiaTa ,ll.JIH CBH3II 

MO,LJ.yJIH c KOMTihIOTepoM 11epe3 LPT nopT 6hma CKOHCTPYHPOBaHa H3 

,ll.OCTYilHblX 3JieKrpOHHbIX KOMilOHeHTOB. 
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•am·· ttt.· ..kl!JSJ 

fl~ide 

l180J!:n 

~N 

FOG 

PHc. l. BHeillHHH BHJJ. MOJJ.ymI (cnpasa) H KOMnhIOTepHrui cxeMa ero 

ynpasneHHH ( cnesa). 

OpHrHHaJihHaH nporpaMMa, HanHcaHHlUI Ha Visual Basic 6 JJ.JI$1 

Windows 98, no3BOJIHeT nerKo H 6b1crpo C03JJ.aBaTh HJIH MeHRTh 

nocne,nosaTeJlbHOCTb onepaU.HH J].JlH pa60Tbl B aBTOMan1t:feCKOM pe)l{HMe 

HJIH aBTOMaTHt:feCKH coxpaHHTb nocneJ].OBaTeJlbHOCTb J].eHCTBHH npH 

BhmonHeHHH CHHTe3a B py4HOM pe)l{HMe.B npo6HhIX CHHTe3ax [ 18F]<I>~r, 
BbinOJIHeHHbIX Ha MOJJ.YJie, BbIXOJJ. npOJJ.yKTa sapbHpOBaJI OT 43 JJ.O 78% 

(JJ.aHHble 5 CHHTe30B 6e3 nonpaBKH Ha PaJJ.HOaKTHBHhIH pacnaJ]. qnopa-18). 

Br,eMH CHHTe3a COCTaBJIHJlO 35 MHttyT, a paJJ.HOXHMHt:feCKlUI t:fHCTOTa 

[1 F]<I>~r npeBbIIllana 95%. Pa60Thl no OnTHMH3aU.HH 
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Pttc. I. BHeurnttii BHJJ: Mo,n:ym1 ( cnpaBa) H KOMITbIOTepmu1 cxeMa ero 

ynpaBJieHm1 ( cneBa). 

OpttrHHaJibHruI nporpaMMa, HanttcaHHaH Ha Visual Basic 6 .llIIH 

Windows 98, no3BOJIHeT nerno 11 6blCTPO co3,llaBaTb HJIH MeHHTb 

nocne,n:oBaTeJibHOCTb onepaQHH ,llJIH pa60Tbl B aBTOMaT11qecKOM pe)KHMe 

HJIH aBTOMaT11qecKH coxpaHHTb ITOCJie,lloBaTeJibHOCTb ,lleikTBHH nptt 

BbIITOJIHeHHH CHHTe3a B pyqHoM pe)KttMe.B npo6HblX CHHTe3ax [ 18F]<I>~r, 

BbIITOJIHeHHblX Ha Mo,n:yne, BblXO,ll npOJ:lYKTa BapbHpOBaJI OT 43 ,n:o 78% 

(,n:aHHbie 5 CHHTe3oB 6e3 nonpaBKH Ha pa,n:ttoaKTHBHblH pacna,ll qnopa-18). 

BpeMH CHHTe3a COCTaBJIHJIO 35 MHHyT, a pa,n:HOXHMHqecKruI qHCTOTa 

[1 8
F]<I>W npeBbIIIIana 95%. Pa60Th1 no OITTHMH3aQHH 

52 

MOJ:lYIIH, HanpaBJieHHble Ha yBeJI11qeHHe pa,n:HOXHMHqecKoro BbIXO,lla H 

nonyqeHHe 6onee BOCnpoH3B0,llHMblX pe3yJibTaTOB, npo,n:OJI)KalOTCH. 

~aHHbIH Mo,n:yJib MO)KHO paccMaTPHBaTb KaK cpyHKQHOHaJibHbIM 6JIOK 

,n:JIH npoBe,n:eHHH JII06bIX peaKQHH ttyKJieocpHIIbHOfO q>TOpttpoBaHirn Ha 

OCHOBe [
18

F]cpTOpHJJ:a. OH 6bm HC1IOJib30BaH H B ,n:pymx CHHTe3aX, 

BKJllOqaIOrn;HX 3TJ CTa,n:HIO, B qacTHOCTH, B CHHTe3e [1 8
F]q>JilOMa3eHHJia, B 

MO,UeJibHblX onbITaX no pa,n:ttocpTopvpoBaHHIO P~JIHqHbIX apoMaT11qecKHX 

cy6cTPaToB. B paMKax npe,n:no)KcffHOH B pa6ore KOHQenQHH Mo,n:ynh 

MO)KeT 6bITb ,llOITOJIHeH ,n:pyrHMH cpyHKQHOHaJibHblMH 6JIOKaMH, 

ynpaBJIHeMbIMH TOM )Ke nporpaMMOH, qTo n03BOJIHT npoBO.ZJ;HTb 6onee 

CJIO)l(Hble MHOfOCTa,llHMHbie CHHTe3bl. 

IlpettMyrn;ecTBaMH Mo,n:yJIH HBJIHeTCH npocTOTa tt rtt6KOCTb 

nporpaMMbl, HCITOJlb30BaHHe He,n:oporttx KOMMepqecKH ,n:oczynHblX 

KOMITOHeHTOB. B OTJIHq11e OT ,n:oporocTOHIIt:HX HMITOPTHblX Mo,n:yneii, ero 

cepBHC MO)KeT nerKO ocyrn;eCTBJIHTbCH B PocCHH, He TPe6yeT ,n:JIHTeJibHOfO 

BpeMeHH H 6oJibllIHX q>HHaHCOBblX 3aTPaT. 

[I] foM3HHa H.f., BacHJibeB ~.A., KpacttKOBa P.H. Pa,n:11oxHMHH, 

2002, T.44, No 4. C.366-372. 

53 



H.A.r ol\lJoua, ,lJ;.A.BacoJiheo, P .H.Kpacmrnoa 
[

18F]4>TopaJIKnJinpyrol.IlDC areHTbI JJ:JIH nony11ennH P«l>Il JJ:JIH Il3T 
HHcmumym Mo32a l/elloBeKa PAH, CaHKm-Ilemep6yp2 

B HacTo.s1mee BpeMH B0JM0)l(H0CTH Toro mm ttHoro Il3T QeHTpa no 

npoBe.n:eHHIO .n:uarHocTHqecKHX llCCJie,n:o3aHHH B 0HK0JI0rlltt, 

Kap.n:uonoruu, HeBponoruu u .n:pyrux o6nacrnx onpe.n:en.s1eTc» 

.n:oczynH0CTblO q>Top-18 pa.n:uorpeucepoB, a pa3pa6oTKa H0BblX MeT0J:{0B ll 

TeXHOJIOrllU llX CllHTeJa 0KaJbIBaeT Henocpe,n:CTBeHH0e BJlllHHlle Ha 

nepcneKTttBbI paJBHTHH MeTO,n:a Il3T B QenoM. Enaro.n:ap.s1 CB0HM ».n:epHo­

cpmuqecKttM CBOUCTBaM, HJ0TOn q>TOp-18 HBJIHeTCH u.n:eanbHbIM Il3T 

pa.n:uottyKJillJ:{0M. 0rHOCllTeJibHO 6oJiblIIOH no cpaBHeHHIO c .n:pyrttMll 

n0JUTP0HHblMll H3JiyqaTeJIHMll nepuo.n: nonypacna,n:a 
18

F (110 MllH) 

n0JB0JIHeT ocymecTBJIHTb CJI0)l(Hbie pa,n:tt0XllMll'leCKlle CllHTe3bl. 

Hau6onee pacnpocrpaHeHHbIM cnoco6oM BBe,n:eHHH q>TOpa-18 B 

opraHttqecKyIO M0JieKyny HBJIHeTCH MeTo.n: ttyKJieO<pllJibHoro JaMemeHHH. 

<l>TOp-18 B Heo6xo,n:HMOH MH :non peaKQllll cpopMe [1 8
F]cpTOpllJ:{-llOHa C 

BbICOKOH (HeCKOJibKO Kiopu) aKTHBH0CTblO nonyqaIOT npll o6nyqeHttll 

np0TOHaMll B0J:{bl H/
8
O no peaKQllll 

18
O(p,n)

18
F, a pa,n:uocpTOpttpOBaHtte 

npoB0J:{HT B men0'IHbIX ycJI0Bll.sIX C llCn0Jib30BaHtteM Me)l(<paJOBoro 

KaTanmaTOpa (kryptofix 2.2.2 llJIH Bu4W). O.n:HaKo nr,»Moe JaMemeHtte 

«yxo.n:»meu» rpynnbl B M0JieKyne npe,n:IIIeCTBeHHHKa [
1 

F]cpTOpllJ:{-llOHOM, 

06na.n:a10muM BbIC0KllM cpo,n:CTB0M K npoT0tty, rpe6yeT JamttTbl 

cpyHKQllOHaJibHbIX rpynn C n0J:(Bll)l(HblMll Bo,n:opo.n:aMH, 

pa.n:uocpTopupoBaHtte coe,n:ttHeHHH C HeCK0JibKllMll ttyKJieO<pllJibHbIMll 

rpynnaMtt npttB0J:{llT K o6paJOBaHHIO CMecu MeqeHblX npo.n:yKTOB. B 

6oJiblllllHCTBe cnyqaeB CllHTe3 coe.n:ttHeHIUI-npe,n:IIIeCTBeHHHKa MH 
np»Moro JaMemeHHH HBJIHeTCH CJI0)l(HOH 3a,n:aqeu, MeTO.n: Henpuro,n:eH MH 

BBe,n:eHHH MeTKH B 6ttOMOJieKyJibl (npoTellHbI u neOTllJ:{bI). IlottCK 

peIIIeHHH 3TllX npo6neM npttBeJI K n0HBJieHHIO aJibTepHaTHBHblX cnoco6oB 

BBe,n:eHHH MeTKll q>TOpa-18, B qacTH0CTll, K ucn0Jib30BaHHIO 0TH0CHTeJibH0 

MaJibIX MeqeHbIX M0Jieeyn (cttHTOHOB). B 3T0M cnyqae peaKQlllO 

JaMemeHHH c [
18

F]cpTOpHA-H0HOM npoB0MT c ranoreHanKaHaMtt, 

CJIO)l(HblMll 3<pttpaMH, apoMaTuqeCKHMll aJib,n:erllJ:{aMll ll T.,n:., B pe3yJibTaTe 

nonyqaIOT peaKQHOHHOCnoco6Hbie M0Jieeynbl, HBJIHIOmttec» 

[
18

F]cpTOpttpy10mttMll areHTaMll . B peaKQHHX q>TOpaMHAllpOBaHHH, 

q>TOpaQllJittpOBaHHH, q>TOpaJIKllJillpOBaHiui: pa3JillqHbIX cy6crpaTOB. B 

nocne.n:Hue roJ:(b1 pacTeT ttHTepec K 3JieKrpO<pllJibHbIM peareHTaM -

54 

[
18F]cpTOpanKHJiraJioreHHJ:(aM H [

18
F]q>TOpaJIKllJICYJibq>OHaTaM, 

noJB0JIHIOmHM npoB0J:{HTb q>TOpaJIKllJIHpOBaHHe B MHrKHX ycJI0BHHX, 

Hatt60JibIIIee qHCJI0 llCCJie,n:oBaHHH nocB»meHo 

[1 8F]~TOp3THJinpott3B0J:{HbIM, C noMombIO K0T0pbIX BnepBbie nonyqeH 0-
(2' -[1 F]cpTOp3THJI)-L-Tttp03llH - 0J:{HH H3 Hatt6onee nepcneKTllBHbIX Il3T 

pa.n:ttorpeucepoB MH 0QeHKH CK0p0CTll rpaHcnopTa aMHH0KllCJI0T B 

onyxoneByIO TKaHb. Ha M0J:(eJibHblX coe,n:ttHeHllHX np0B0J:{HTCH 

HCCJieJ:{0BaHirn peaKQllH q>TOp3TllJIHpOBaHHH aMHH0-, aMtt,n:o- H 

cpeHOJibHbIX rpynn, orpa6aTbIBaeTCH BBe,n:eHtte q>TOpa-18 B 

0JIHfOttyKJie0TllJ:{bl. 

O,n:HaKO, HeCM0TpH Ha HHTeHCllBH0e HCn0Jib30BaHtte 

[1 8F]cpTOp3THJinpOll3B0J:{HbIX B ttccne,n:oBaTeJibCKHX pa6ornx, HX 

npttMeHeHtte B pyTttHH0M CHHTeJe P<I>Il rpe6yeT peIIIeHHH Qenoro p».n:a 

npo6neM. 3TO CBH3aH0 B nepByIO oqepe,n:b C Heo6xo,n:ttMOCTblO nonyqeHHH 

3THX CllHT0H0B C BblCOKOH XllMHqecKOH ll pa,n:ttOXllMHqecKOH qHCTOTOH, 

qTQ u onpe.n:en»eT 3cp<peKTHBHOCTb npoTeKaHHH nocne.n:y10meu cTa;::i:ttu c 

cy6cTpaToM. Hau6onee pacnpocrpaHeHbIMtt peareHTaMH »BJIHIOTCH 

[
18

F]q>TOp3TllJIT03llJiaT H [1 8
F]qirop3THJI6poMllJ:{, 3HaquTeJibH0 

pa3JIHqa10muec» no CB0llM <pll3HKO-XllMHqecKHM CBOHCTBaM (nezyqeCTH, 

ycTouqHBOCTH no 0TH0IIIeHHIO K 0CH0BaHHHM H pacTBOpHTeJIHM) H 

peaKQHOHHOH cnoco6HOCTH B peaKQHHX aJIKllJIHp0BaHHH. ,n:n» BbI,n:enemrn 

3THX peareHT0B HJ peaKQllOHHOM CMeCH, nonyqeHHOM nptt 

pa.n:uocpTopupoBaHllll J:{llT03llJiaTa ll .n:tt6pOM3TaHa, C00TBeTCTBeHH0, 6bIJIH 

npeJ:{JI0)l(eHbl pa3JillqHbie MeT0J:{bl. HcnOJib30BaHHe J:{JIH oqHCTKll 

[
18

F]cpTOp3TllJIT03llJiaTa nonynpenapaTHBHOH B3)KX 3arpy.n:HHeT 

npaKTHqecKoe npttMeHeHHe 3Toro cttHToHa ttJ-Ja Manora Bb1xo.n:a. Eonee 

nepcneKTHBHbIM HBJIHeTCH ucn0Jib30BaHtte MeTo,n:a TBep.n:o<paJHOH 

3KCTpaKQHH, o,n:HaK0, C ero noM0mbIO He BCer.n:a y.n:aeTCH ,n:0CTttrttyTb 

)l(eJiaeMOM qifCT0Tbl npo,n:yKTa. 

B ,n:aHHOM pa6oTe 0CH0BHbie ycllJIHH 6bIJill HanpaBJieHbl Ha nonyqeHHe 

[
18

F]cpTOp3TllJI6poMtt.n:a, KOTOpbIH, H3-3a ero BbICOKOM nezyqeCTll, M0)l(H0 

Bbl,n:eJIHTb H3 peaKQHOHHOM CMecu ,n:HCTllJIJIHQHeM. ,n:n.s1 nonyqeHHH 

CllHT0Ha 6bIJIH HCn0Jib30BaHbl ,n:Ba npe,n:IIIeCTBeHHHKa - .n:tt6pOM3TaH ll 

6pOMT03llJI3TaH. Ilpe,n:BapHTeJibHbie uccne.n:oBaHllH n0KaJaJIH, qTo nyqIIIHX 

peJyJibTaT0B - 3cpcpeKTHBHOCTll BHe.n:peHHH qJTOpa-18 .n:o 50 % (c 

nonpaBKOM Ha pacna.n:) y.n:anocb .n:ocTHfttyTb nptt llCn0Jib30BaHHH B 

KaqecTBe npe,n:IIIeCTBeHHHKa .n:u6poM3TaHa, peaKQHIO np0B0J:{llJill B 

aQeT0HUTPllJie npu 60°C (5Mttttyr). IloKaJaHo, 11To nptt HCn0JibJ0BaHtttt 
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6pOMT03HJl3TaHa Ha6mo.naeTC.SI K0HKypttpoaam1e .l\BYX npoQeCC0B, 

npHB0.l(.SII.I.tHX K o6pa30BaHHIO [
18

F]cpTOp3THJI6poMH.l(a H 

[ 18F]cpTOp3THJIT03HJiaTa, HX C00TH0llleHHe onpe.nen.HeTC.SI npttpo.nou 

HCTT0Jih3yeM0ro paCTB0pHTeJI.SI. TTonyqeHHbIH peareHT K0H.l(eHCHp0BaJIH B 

pacTBopHTeJih ()];Mel>; ,D;MCO H .np.) HJIH pacTBop HaTpHeaou conH L­

Tttp03HHa .l(JI.SI nonyqeHH.SI 0-(2' -[
18

F]cpTOp3THJI)-L-Tttp03HHa. 

OITTHMH3aQHIO CHHTe3a H oqHCTKH [
18

F]cpTOp3THJI6poMH.l(a ocyuteCTBJI.SIJIH 

npH TutaTeJihH0M K0ttTp0Jie Ha.I:( npoTeKaHHeM npoQeCC0B C Il0M0I.I.tblO 

pa.nHoB3)KX. B pe3yJihTaTe npoBe.l(eHHOH 0TTTHMH3aQHH CHHTOH 6bIJI 

nonyqeH C qHCTOTOH 6onee 90%. CHHTe3 M0)KeT 6hITb a.nanTHp0BaH K 

ttcnoJib30BaHHIO po6oTH3Hpoaattttoii CTaHQHH Anatech RB-86 H 

aBT0MaTifqecKHM M0.l\YJI.SIM. 
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roprnK0B H. H1., llln6Jin P2., llly6nrep A. rr.2, MnpocJianon A. E1., 
JlyMnoB A. A.1, Cyrno6on ,n;. H.1 

CTpaTeruu K0'blOraqnu .l(HTHOKap6aMaTHhIX «2+ 1» K0MDJieKC0B 
TpnKap6ounJIMeTaJIJIHQecKoro 4>parMeurn M(CO)3 (M = Tc, Re) c 
aMHH0KHCJI0TaMH n M0.l(eJibHhIMH nenTH.l(aMn. 
1 I'Yll HllO «Paoue6blu u11cmumym U.M B. I'. Xllonu11a», 193024, C.­
llemep6yp2, 2-u Mypu11cKuu np., ·~. 2 Center of Radiopharmacy, Paul 
Scherrer Institute, CH-5232Villigen, Switzerland. 

B nocne.nttHe ro.nhl MeTannoprattHqecKttii cpparMeHT M(CO)3 (M = 
Tc, Re) Bee 60Jibllle npHBJieKaeT BHHMaHHe HCCJie.l(OBaTeneii, 

pa6oTaIOI.I.tHX B ccpepe .SI.l(epHOH Me.l(HQHHbl. 3TOT cpparMeHT BX0.l(HT B 

C0CTaB B0.l(opaCTB0pHM0r0 Kap6oHHJibHOro K0MnJieKca M(CO)3(H2O)/ H 

o6na.naeT MaJibIM TT0JI0)KlfTeJihHblM 3ap.H.l(0M, .l(0CTaToqHo K0MnaKTeH, 

HMeeT Bcero TPH K00p.l(HHaQH0HHhie BaKaHCHH, 3aH.SITbie cna6bIMH 

3JieKTp0H.l(0H0paMH (MOJieKynaMH B0.l(bl), B TO BpeM.SI KaK 0CTaJibHble TP" 

Il03HQHH 3aH.HTbl co rpynnaMH B CTa6HJibHOH fac-KOHq>HrypaQHH. 3TH 

napaMeTµbl .SIBJI.SIIOTC.SI BeChMa npHBJieKaTeJibHbIMH .l(JI.SI C03.l(aHH.SI 

6uoKOH'bIOraTOB (TaK Ha3hIBaeMbie, npenapaTbl «TµeTbero IlOKOJieHH.SI»), 

MeqeHhIX H30TonaMH 
188

Re (Tepanu.SI) u 
99

mTc (.nHarttocTHKa). O.nttou H3 

HaH6onee Ba)KHblX 3a.l(aq B 3TOH CB.H3H, .SIBJI.HeTC.SI TT0HCK TT0.l(X0.l(.HI.I.tHX 

xenaTHhIX y3n0B .l(JI.SI npoqttoro CB.H3hIBaHH.SI cpparMeHTa M(CO)J. 

B HaCTO.Huteii pa6oTe MhI nocTaBHJIH 3a.naqy npuMetteHH.SI «2+ I» 
no.nxo.na (KoM6HHaQH.SI M0H0.l(eHTaTHoro u 6H.l(eHTaTHOro JIHraH.l(OB) a 

XHMHH TPHKap6oHHJibHblX K0MTTJieKC0B TeXHeQH.H(I) u peHH.SI(I) H 

pa3pa6oTKH CTµaTerHH K0H'bIOraQHH K0MTTJieKC0B c aMHH0KHCJI0TaMH u 

M0.l(eJibHbIMH nenTH.l(aMH. 

Pattee naMH 6hmo ycrnttoaneuo [I], qTQ .l\HTHOKap6aMaTHhIH 

(NCSS) cpparMeHT HMeeT Bh1c0Koe cpo.ncTBo K .SI.l\PY M(CO)3 u 

o6pa3yIOutHeC.H K0MTTJieKCbl .SIBJI.HIOTC.SI BeChMa CTa6HJibHblMH. 

,ll;aJibHeHllla.SI 3a.l(aqa 3aKJI10qanacb B Il0HCKe M0H0.l(eHTaTH0r0 JIHraH.l(a, 

cnoco6uoro 6JIOKHpOBaTb TµeTblO K00p.l\HHaQH0HHYIO BaKaHCHIO, TaKHM 

o6pa3oM, qT06h1 pe3yJihTttpy1011tHH K0MTTJieKc 6bm cTa6HJieu B 

6HOJIOrHqecKH aKTHBHOH cpe.ne If ue CB.Sl3blBaJIC.SI C 6enKaMH Kp0BH. 

EhIJia onpo6oBaHa cepH.SI M0H0.l(eHTaTHbIX JIHraH.l(0B, HMeIOutHX 

cpo.l(CTB0 K MeTaJIJIOTµHKap60HHJibHOMY cpparMeHry (THOJibl, aMHHbI, 

cpoccpHHbI, H30HHTµHJibl, rlf.l(p0KCHJI-H0H, HMH.l(a30JI) H 6bIJIO Il0Ka3auo 
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MeT0,A0M cneKTp0CK0IIHH .51MP Ha H,Apax 99Tc, qTo T0ITbK0 
,AHTHOKap6aMaTHbie K0MnneKCbl C ipocqmuoBhlMH, H30HUTpHnhHbIMH, " 
HMH,Aa30ITbHblMH nuraH,AaMH CTa6ttnhHbl B peaKl{HHX o6Metta C 
rHCTH,AHH0M (Mo,Aenb CTa6HnhHOCTH in vitro). ~anee, B 3KCnepuMeHTaX C 
99mTc MeT0.A0M B3)1{X 6hmo ycTauoeneuo, qTo uau6onee 
nepcneKTHBHbIMH MOHO,AeHTaTHbIMH nurau,AaMH HBITHIOTC}l H30HUTpHIThI; 

B cnyqae q>OC!pHHOB " HMH,Aa3ona o6pa30BbIBanacb cMeCb K0MIIneKC0B. 
KoMnneKc cocrnea 99mTc(CO)J(DTC)(ISO) 0Ka3ancH cTa6unbtthIM in vitro 
B Teqeuue 24 q_ 

Cne.AYIOll.\eH uarneii 3a,Aaqeii HBHITCH noucK nyTeii K0H'bIOraQHH 
Bb16pattHblX H30HHTPHnbHO-,AHTHOKap6aMaTHblX «2+ 1)) K0MnneKC0B C 
M0,AenhHblMH 6uoMoneKynaMH, e KaqecTBe K0T0pbIX 6bIJIH BbI6pattbl 

aMHH0KHCIT0Tbl (ruCTH,AHH, rnHQHH) H npoCTOH TPHIIeIITH,A (gly-gly-gly). 
CBH3hIBauue C 6uoMoneKynaMH B03M0)l(H0 KaK qepe3 MOHO,AeHTaTHbIH, 
TaK u qepe3 6H,AeHTaTHhIH nuraH,A. 

Ehmo noKa3atto, qTo npocTeiirnHM nyTeM npttcoe,AHHeHHH 
,AHTHOKap6aMaTHOH rpynnhI K aMHH0KHCIT0TH0MY 0CTaTI<y HBITHeTCH 
npHMaH peaKl{HH aMHH0KHcnoT c cepoyrnepo.A0M B ll.\enoquoii cpe,Ae. 
O.AttaKo, B cnyqae peanbtthIX nemH,AoB, co,Aep)l(all.\HX 6onee qeM 0.Atty 
aMHHorpynny, TaKOH MeT0.A CHHTe3a uenpuro,AeH H npHB0,AHT K 
o6pa30BaHHIO CMeCH npo,AyKT0B. ITonhITKa npoBe,AeHH}l CTaH,AapTHOH 
peaKQHH npucoe,AtttteHHH S2CNHCH2COO K ceo6o,Attoii aMuuorpynne 
npHBena K II0ITH0MY pa3IT0)l(eHHIO nuraH,Aa. IT03TOMY HaMH 6bIJI Bb16pau 
MeT0,A npe,AMeqeffll}l, IllHp0K0 HCIIOITb3yeMblH B XHMHH TexueQH}l M pettHH. 
bblJIO CHHTe3Hpoeauo ,AHTHOKap6aMaTHOe np0H3B0,AH0e nponuua 
(.AHTHOKap6aMaTbl BTopuqubIX aMHH0B 6onee cTa6ttnbHhl no cpaBHeHHIO c 
nepeHqffbIMH), ,Aanee nonyqeHbl nocne,A0BaTeITbH0 .AHTHOKap6aMaTHO­
H30HHTPHITbHhIH K0MnneKc c M(CO)3 (M = Re, 99mTc) H ero 
aKTHBHpoBaHHblH 3q>Hp C cyKl{HHHMH,A0M, a 3aTeM npoBe,Aeuo coqeTauue 
C aMHH0KHCIT0TaMH (rttCTH,AHH) [peaKQH}l (I)]. Auanoruqffb!M o6pa30M 
6hlna npoBe,AeHa peaKQHH c rnHQHH0M. 

~}I peanu3aQHH .Apyroro II0,AX0,Aa 6bIJI HCil0ITb30BaH 
KOMMepqeCKHH peareHT - 3THIT H30QHaH0aQeTaT. Ou 6hIJI rH,AponH30BaH B 
ll.\enoquoii cpe.Ae, nocne qero 6blna npoee,Aetta CTaH.AaprnaH peaKQH}l 
coqeTaHH}l c M0,AeITbHbIM TPHIIeIITH,A0M e q>OCq>aTHOM 6yipepe [peaKQH}l 
(II}]. Meqeuue q>parMeHTOM 99mTc(CO)3 npoeo,Aunu TaK)l(e B ipociparnoM 
6yipepe c BbIX0.A0M Qeneeoro K0MnneKca >80% (no6oqubIH np0,AyKT -
99mTc(CO)J(DTC)) [peaKl{ll}l (III)]. 
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TaKHM o6pa30M, npe,AcTaBnHeTCH nepcneKTHBHbIM HCII0ITb30BaHHe 

(I) ~ y F~ - ~ -- ~N ~'S-:? m:;<Ni\ ~'S };) IWhjlp ~'S- 2~, ID 111\?K;l'I 1mIM; ID 

- 0 4)(;2'1 
0 

0 I/ J 
~ ~ 

) ~ j- - {j y - {j y 
\.__ - \.__ K ID'ID'ID' • #Y'V')(Y'V"'rn 

~Iffl ~ lIJ,IXI;CNiJ O 0 

(Ill) 

~ \_r( - H y - H y -- ~~ ~~ + _ \ + #Y~'V"0111ffllK:llMH ~'s- \ 
ID s O H C o Ill y 

f' 
J:' 

o6ottx no,AX0.A0B .AITH BBe,AeHHH MeTannoprauuqecKoro ipparMettTa 
M(CO)3 B 6HoMoneKynhI (cTepoH,AhI, MaIThle nemH,AbI). 
I. Gorshkov N. I., Katzenellenbogen J. A., Luyt L. G., Lumpov A. A., 
Miroslavov A. E., Suglobov D. N. Technetium, rhenium and other metals 
in chemistry and nuclear medicine, vol6, 2002, p. 127, SGEditorial, 
Padova 

59 



TyJuaee A.B.*, Jla6yrnKuua A.A.*, KopcyucKuu B.H.*, <l>oTuna 
O.B.** 
Pac11eThl J<l><l>eKTHBHhlX ,a:03 06ny11e111rn nauneHTOB npn PYTHHHbIX 
pa,a:nonJOTODHbIX ,a:11aruoCTH'leCKIIX IICCJie,a:oBaHHHX 

*I'H~ - HHcmumym 6uopu3UKU, MocKea, **HHHJI([J MI'Y UM. 

JloMOHocoea, MocKea 

N T112 ED 
qac M3BIMEK 

1 MaKpoTex l'l'lmTc 6.01 l.98E-02 

2 IleHTaTex 9.90E-03 

3 TexHednrr 3.17E-02 

4 TexHeMeK l.52E-02 

5 TexHeqiop 6.lE-03 

6 Kap6oMeK 8.19E-03 

7 TexHeTPHJI l.97E-02 

8 IlupqioTex 7.44E-03 

9 IlepTexHeTaT 1.lE-02 

10 EpoMe3n,n:a 3.06E-02 

11 TexHeMar l.2E-02 

12 TeoKCHM 1.4E-02 

13 IJ;HHTPHH 1111n 67.31 1.600E-0l 

14 HH,n:Hq>HT u.;mln 1.66 4.96E-02 

15 HH,n:Hq>Op l.51E-02 

16 MHEr 1231 13.27 8.94E-02 

17 H30TOH. p-p 5.67E-01 

18 runnypaH 2.4E-02 

19 Anh6yMHH l"'"'mTc 7.9E-03 

20 ll;HTPaT ranmrn 101Ga 78.26 1.lE-01 

21 I130TOH. p-p IUII 192.96 LlE+0l 

22 runnypaH 1.0E-01 
23 EeHraJihCKaH Po3a 9.0E-01 

24 TannuH XJIOPH.D: '""Tl 7.40 6.43E-02 

25 TannHH XJIOPH.D: LUITI 73.5 2.69E-0l 
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3HaqeHHH 3<p<peKTHBHblX .D:03 o6nyqeHHH B3pOCJiblX nal..{HeHTOB, 

npoxo,n:HIIJ,HX pa,n:HOH30TOTTHbie .n:uarHOCTHqecKHe PYTHHHhie npol..{e,n:ypbl, 
MOryT 6bITb BbiqHcJieHbl YMHO)KeHHeM 3HaqeHHH BBe,n:eHHOH HM 

aKTHBHOCTH P<l>TI H K03!p!pHl..{HeHTOB EL( B npe,n:CTaBJieHHOH Ta6JIHl..{e. 
3HaqeHHH EL( - 3<p<peKTHBHaH ,n:03a Ha e,n:HHHl..{y aKTHBHOCTH .D:JIH 25 

oTeqecrneHHhIX P<l>TI (M3BIMEK) onpe,n:eneHbI MeTo,n:oM MIRD (Medical 
Internal Radiation Dose), BKmoqa10IIJ,eM onpe,n:eneHHe Konuqecrna 
pacnaBIIIHXCH pa,n:HOHyKJIH.D:OB npenapaTOB B oprauax-HCT0qHHKax, a 
TaK)Ke pacqeT nornoIIJ,eHHOii ,n:o3bI B opraHaX-HCT0qHHKax H oprauax­

MHIIIeHHX no ,n:aHHbIM cneKTpaJibHbIX xapaKTepHCTHK pa,n:HOHyKJIH.D:OB H 

nornoIIJ,eHHhIM <ppaKl..{HHM B 26 opraHax cTatt.n:apTHoro B3pocnoro 
qeJI0BeKa. 3HaqeHHH B3BeIIIHBaIOIIJ,HX K03!p!pHl..{HeHTOB .D:JIH opraHOB H 

TKaHeii, xapaKTepH3YIOIIJ,HX MX qyBCTBHTeJibHOCTb B B03HHKH0BeHHH 

CTOXaCTHqeCKHX 3<p<peKTOB mnyqeHHH 6hIJIH 3aHMCTBOBaHbl H3 HPE-99 

M3 P<l>. IlorpernHocTb 3HaqeHHH EL(, npuse,n:eHHhIX B Ta6nul..{e He 
npeBbIIIIaeT 40% (P - 0,67) 

61 



Pa,n:nouyKJIU,11:IlblC IUCTOJJ:bl HCCJICJJ:0B3HHH B Kap,n:HOJIOrHH 

u auruoJioruu. 

IIIyMaKoB B.H., OcTpoyMoB E.H. KpameeeeneKOB M.E. rypeeB 

C.B., Oee~eeKo H.A. 

OQeHKa pacnpe,lleJieBHH B MH0Kap.l(e aYT0JI0reqnhlX CTB0JI0BhJX 

KJICT0B, BBC,l(CHHhlX DHTpaKopoeapeo DJID HHTpaMD0Kap,llDaJihH0 

60JihHhlM HEC 

HHH Tpancl1Jla11mo1102uu u uccKycmBe1111blX op2a1106, MocK6a. 

11:HTJ)aMHOKap,AHaJibHa.lI TJ)aHCilJiaHTaU.H.lI CTB0JI0BbIX KJieT0K 

.lIBJI.lieTC.lI HCTQqHHK0M MH0fMX MCCJie,AoBaHMH H Ha,Ae)K)]; ua MX 

KJIMHMqecKoe rrpMMeueutte. O,AHaKO MH!pOpMaU.M.lI 0 MeXaHM3Max 

3cpcpeKTMBHOCTH KJieToquou TpaucimaHTaU.MM 0CTaeTC.lI rrpOTMBOpeqMBOH. 

He .lICH0, r,Ae HaX0,A.lITC.lI KJieTKM II0CJie MX MHTJ)aKopoHapHoro MJIM 

MHTJ)aMM0Kap,AttaJibH0f0 BBe,AeHH.lI. 

,ll;JI.lI BH3YaJIH3aU.MM MeCT0II0JI0)KeHH.lI CTB0JI0BbIX KJieT0K 

ayT0JI0fMqHbie KYJibTMBMpoBaHHble KJieTKM K0CTH0f0 M03ra B Teqeutte 

rrepBblX cyT0K MeTMJIH s pacTBope TaJIJIH.lI-201 {rrperrapaT XJI0PH.A TaJIJIH.lI-

201 oTeqecTBeHHoro rrpomao,ACTBa) in vitro. Kouu.eHTJ)au.mo pacTBopa 

paccqHTblBaJIH MCX0,A.lI tt3 KonnqecTBa KJieToqHoro MaTepttaJia M 

BeJIMqMHbl aKTHBH0CTM 3axBaTbIBaeMOH MM0Kap,A0M rrptt CTaH,AapTHblX 

,AMarH0CTMqecKHX MCCJie,AoBaHH.lIX era rrepcpy3MH C XJI0pM,A0M TaJIJIM.lI-201 

B KJIMHHKe. Ha BT0pbie cyTKH BB0,AMJIM TJ)eM 60JibHblM 60JibHblM 11:EC, 

rrepeHecrnttM He MeHee o,AHoro ttHcpapKTa MM0Kap,Aa. l1HTJ)aKopouapuo 

BBe,AeHMe BbIII0JIHMJIM .ABYM 60JibHbIM, a 0,AH0MY - MH'beKU.M.lIMM BO BpeM.lI 

orrepaU.MH Ha 0TKpbIT0M cep.Au.e uenocpe,ACTBeHH0 MHTJ)aMM0Kap,AHaJibH0. 

PerttcTJ)au.mo mo6pa)KeHHH BbIO0JIH.lIJIH II0CJie nepeMe~eHH.lI 60JibHblX 

M3 onepau.ttOHHOH naJiaTbl B O0Me~eHeHtte Jia6opaTOpMM 

pa,AM0HyKJIH,AHblX MCCJie,AOBaHMH. 

BceM 3 60JibHbIM M.lI onpe,AeJieHH.lI MeCT0O0JI0)KeHH.lI CTB0JI0BbIX 

KJieT0K O0CJie H~ BBe,AeHH.lI perMCTJ)Mp0BaJIM M3o6pa)KeHH.lI C TaJIJIMeM 

201- XJI0pH,A0M C o6JiaCTM cep.Au.a MCO0Jib3Y.lI BblC0K0qyBCTBHTeJibHbIH 

KaJIJIHMaTOp M.lI HM3KMX 3Hepmw. CTaTnqeceyIO HH!pOpMal.{MIO 

perttCTJ)Hp0BaJIH c Ha6opoM He Meuee 150-200 HMrryJibC0B a T0qKe 
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r.taTJ)MI.J.bl c MaKCMMaJibHbIM cqeT0M. 3aTeM, He C,ABMra.lI 6oJibHOfO, 

BHyTJ)MBeHH0 BB0,AMJIM ,Apyrow nepcpy3MOHHblH areHT - TeTJ)O!pOCMMH -

Tc-99M B ,A03e 740 MOK M qepe3 15 MMHyT perttCTJ)Mp0BaJIH H0B0e 

CTaTMqeCK0e mo6pa)KeHtte nepcpy3MM y)Ke acero MM0Kap,Aa M y)Ke B 0KHe 

C 3uepmeu 140 K3B. Ila nepcpy3HOHHOMY mo6pa)KeHMIO MMQKap,Aa C 

TeTJ)O!pOCMMHOM - Tc 99M o6BO,AMJIM o6JiaCTb JieBoro )KeJiy,AoqKa, neqeHM 

M T.,A.,II0JiyqeHHbie K0HTYPbl HaKJia,AbIBaJIM Ha M3o6pa)KeHMe CTB0JI0BblX 

KJieT0K c TaJIJIMeM-201 tt ou.eHHBaJIM MX MeCT0O0JI0)KeHMe. 

IlocJie perttcTpau.MH mo6pa)KeHMH CTB0JI0BbIX KJieT0K Ha 

mo6pa)KeHH.lIX c TaJIJitteM-201 npoB0.AMJIM cpaaHeHtte cpe,AHero cqern BHe 

Tena, B 30Hax ttHTepeca neqeHtt, a B o6nacTtt cep.Au.a pa3,AeJibHo: 0,AHa 

30Ha - 30Ha Kopouapuoro pycna, Ky,Aa CTB0JI0Bbie KJieTKH ue BB0,AMJIM, 

,Apyra.lI - 30Ha BBe,AeHH.lI KJieT0K. 

CJ..U1HTl1rPA<l>IDI C TAJIJIBEM-201 

COOTHOlllEHHE CPE,ll;HEro cqETA ITO 3OHAM 

3oHa I1M 3oHa MHTaKTH0f0 3oHa Bu 

Kap,AttocKJiepo3a, 6accewu MM0Kap,Aa, Ky,Aa neqe e 

K.a. Ky,Aa BB0,AMJIM KJieTKM KJieTKH He BB0,AMJIM HH TeJI 

a 

100% 49% 50% 34 

% 

IT/11 -OOCTHHcpapKTHbIH, K.a.-KopouapHa.lI apTeptt.lI. 

Heo6xO,AMMO U0MHHTb, qTo C00TH0llleHtte cqeTa 2/1 TKaHH nptt 

OJiaHapHOH perttCTJ)aU.MH H0pMaJibH0 nepcpy3ttpyeMoro MH0Kap,Aa M 

0Kpy)KaIO~Mx TKaueu cqHTaeTc.lI HopMoH y)Ke 6onee 30 JieT. Ecntt )Ke e~e 

yqecTb, qTo BB0,AMMa.lI aKTMBH0CTb 6bIJia JI0KaJIM30BaHa B o6JiaCTM 

IlOCTMHcpapKTHOro Kap,AM0CKJiepo3a, TO C0MHeHH.lI B pacn0JI0)KeHMM 

BBe,AeHHbIX KJieT0K M HX u.eJI0CTH0CTM Ha M0MeHT HCCJie,AoBaHM.lI 

0TUa,AaIOT. 

,ll;JJH Toro, qTQ6bI BbI6paTb pa,AM0HyKJIH,AHyIO MeTKY, ueo6xo,AMMO 

6bIJIO yqHTbIBaTb CJie,AyIO~Me ycJI0BM.lI 

1. IloCKOJibKY MeTMJIMCb KaK MaJI0 ,Attcpcpepeuu.npoBaHHbie(y 0,AHHX 

60JibHbIX), TaK M Bb!C0K0 ,AttcpcpepeHI.{MpoaaHHble B Kap,AH0MM0I.J.HTbl (y 

.Apyrttx 6oJibHbIX) CT0JI0Bbie KJieTKH, TO MeTKa Morna 6bITb 
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ocyI.QeCTBJieHa TOJihKO pa3peUieHHhlM K Me,L(HQHHCKOMY 

HCilOJib30BaHHIO lIIHpOKO H3BeCTHhlM ,L(HarHOCTll'IeCKHM 

pa.L(ttocpapMnpenapaTOM (areHTOM), TpOilHhlM K Kap.L(HOMHOQHTaM. B 
nepayIO oqepe.L(h, 3TO areHTbl OTpIDKaIOI.QHe nepcpy3HIO MHOKap.L(a. 

CaMbie maecTHhle H3 HHX - 3TO Tannnii-20 I n nepcpy3HOHHhie areHThI, 

Me'-!eHHbie TexHeQHeM-99M (TeTpO!pOCMHH n ceCTaMH6tt). 

2. B JII060M aapnaHTe KYJibTHBHpOBaHml KJieTOK ,L(Jl51 MeTKH Heo6XO,L(HMO 

BpeM51 H, Hepe.L(KO, 3TOT nepHO,L( MOIB:eT 3aHHMaTh ,L(O O,L(HHX cyTOK. To 

eCTb HYlli:HO BpeM51 ,L(JI51 BhlilOJIHeHH51 MeTKH, 3aTeM BpeM51 ,L(JI51 

BBe,L(eHH51 MeqeHblX KJieTOK 60JihHOMY B onepaQHOHHOH " apeMH ,L(JI51 

,L(OCTaBKH 60JibHOro. B OT,L(eJieHHe pa.L(HOHYKJIH,L(HblX HCCJie,L(OBaHHH, 

ecnn cooTBeTCTBYIOI.Qeii annaparyphI HeT B onepaunoHHOH. To eCTh, 

OT MOMeHTa Ha'-lana MeTKH " ,L(O MOMeHTa perHCTpaQHH 

pa.L(nouyKJitt.L(HOH ttHcpopMaunn MOIB:eT npoiiTH .L(O nonyrnpa cyrnK. 

ITocKOJihKY nepno.L( nonypacna,L(a TexHeQH51-99M oKono 6,5 qacoa, 

O'-leBH,L(HO, qTO 3a nepttO,L( IlO,L(fOTOBKH K perHCTpaQHH 

pa,L(ttOnyKJIH.L(HOH HH!pOpMaQHH MOlli:eT npOHTH ,L(O 6 nepttO,L(OB 

nonypacna,L(a n perncTpnpoaaTh yIB:e 6y.L(eT He'-!ero. Y TaJIJIH51-201 

nepHO,L( nonypacna,L(a OKOJIO .L(BYX C IlOJIOBHHOH cyTOK. QqeBH,L(HO, qTO 

npenMyI.QeCTBa TaJIJIH51-20 I nepe.L( npenapaTaMH, MeqeHHhIMH 

TexHeuneM-99M, B HaUieii cnryaunn neocnopttMhI. ITo3TOMY, 

HCilOJlh3Y51 TaJIJIHH-201, Mbl MeHbllle 3aBHCeJIH OT BpeMeHH, a ero 

6e3onaCHOCTb " BbICOKa51 cneuncptt'-IHOCTb B MeTKe Kap.L(HOMHOQHTOB 

maecTHa y)Ke 6onee 30 neT. 

OTcyTCTBHe oqaroB HaKOUJieHH51 TaJIJIH51 BHe 30Hhl BBe,L(eHH51 KaK B 

npe,L(enax MHOKap.L(a, TaK H B neqeHH CBH,L(eTeJihCTByeT O TOM, qTo KJieTKH 

npn o6onx BapnaHTax BBe,L(eHH51 OCTaIOTC5I TOJlhKO B 30He BBe,L(eHH5I. 3To 

IB:e Il0,L(TBep)K.L(aeTC51 H COOTHOUieHtteM cpe.L(Hero C'-leTa B 

CQOTBeTCTBYIOI.QHX o6nacrnx, BhI6paHHhlX no KourypaM mo6pIDKeHHH 

opraHOB nocne BBe.L(eHH5I TeTpocpocMnHa MeqeHHoroTc-99M. Eonee Toro, 

y o6onx nauneHTOB, KOTOphIM .L(O 3a TpH He,L(enn .L(O HHTpaKopoHapHoro 

BBe,L(eHH51 6bIJI BOCCTaHOBJieH npocBeT KopoHapHbIX apTepnii a 6acceiiHe 

nepeHeceHHOro HH<papKTa MHOKap.L(a, BBO.L(HMhie KJieTKH pacnpe.L(ennnttch 

HMeHHO B 30He rttnonepcpy3nn - 30He nepeHeceHHOro ttHcpapKTa 

MHOKap.L(a. B 6acceiiHe npaaoii KopoHapHoii apTepnn, anpo'-!eM KaK n a 

neqeHH, HHKaKHX oqaroB HaKOUJieHH51 TaJIJIH51-20 I He 6hIJIO OTMeqeHo. 
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3a,L(aqy, IlOCTaBJieHuyIO a HaUieM HCCJie,L(OBaHHH y.L(aJIOCb 

BbIIlOJIHHTh. 0.L(HaKo OTBeTHTb Ha CJie.L(yIOI.QHH Bonpoc - KaK ,L(OJifO )KHBYT 

H cpyHKQHOHttpyIOT 3TH KJieTKH nocne HX BBe,L(eHH51, HallrnM MeTO,L(OM He 

y.L(anoch. B 3TOM cnyqae orpan~qeHne pa.L(nouyKJIH.L(HhIX MeTO.L(OB 

COCTOHT B TOM, '-ITO C ,L(HarHOCTH'-leCKHMH QeJI5IMH B Me,L(HQHHe 

ncnoJih3YIOT TOJihKO KopoTKo HJIH ynhTpaKopoTKOIB:HByl.Qne H30TOilhI. A 
caMhIH «.L(OJifO)KHBYI.QHH» H3 IlO,L(XOJ:(511.QHX ,L(JI51 M_eTKH Kap.L(HOMHOQHTOB -

Tannnii-20 I. I1o3TOMY .L(aJihHeiiUine pe3yJihTaThI BJIH5IHH5I BBO.L(HMhlX 

ayTOJIOfH'-IHhlX CTBOJIOBhIX KJieTOK PMHOHYKJIH,L(HhlMH MeTO,L(aMH ¥0lli:HO 

oueHHTb Jllllllh onocpe.L(OBaHHO, myqa51 H3MeHeHH5I nepcpy3HH, cpyHKUHH 

" MeTa60JIH3Ma MHOKap.L(a 
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Oco6ennocTH pai:.uonyKJIHAHhlX H3o6pa;Kenuii uepcl>yJHH H cl>YHKQHH 
npH AHcl>cl>Y3HOM uopa:iKCHHH Koponapnoro pyCJia co6cTBCHHOro H 
uepeca:iKennoro cepi:.Qa. 
OcTpoyMoB E H. Mopo3os 6. H., ropi:.eesa 10 A, Me6onuu H.3. 
Tapacos A B, Morupesa H A, EpMOJieHKo A.E. IllyMaKoB B.H. 
HHH TpaHcnJ1aHmOJ102uu u UCK)lccmeeHHblX Op~aHoe, MocKea. 

HecMOTJ)H Ha ycnexH COBpeMeHHbIX 

JIOKaJibHOro CTeH03Hpywmero nopIDKeHHH 

AHarttOCTHKa H OQeHKa nDKeCTH Ampq>y3HOro 

pycJia OCTaeTCH npeAMeTOM AJIH AHCKyCCHH. 

MeTOAOB B MarHOCTHKe 

KOpoHapHblX apTepHH 

nopIDKeHHH KopoHapHoro 

Me)K)zy TeM npw KopoHapHou 6oJie3HH nepecIDKeHHOro cepAQa 

xapaKrep H3MeHeHHH KopoHapHbIX apTepwu npeACTaBJIHeT co6oii 

THnHqHhIH BapwaHT AH<pq>y3Horo nopmKeHHH KopoHapHoro pycna. B 

npoQecce AHHaMwqecKoro Ha6JIIOAeHHH 3a 38 6oJibHhIMH c 

nepecIDKeHHbIM cepAQeM HaM YAaJIOCb BblHBHTb IIOKa3aTeJIH q>yHKQHH 

MHOKapAa BbICOKO KOppenttpywmtte C KJIHHHqecKHM COCTOHHHeM 

60JibHbIX H nporH030M. Cneeywmeii 3aAaqeii: CTaJIO BbUIBJieHHe 

oco6eHHOCTeH nepcpy3HH MHOKapAa y 3THX 60JII:iHbIX, a TaIOKe OQeHKa 

nepq>y3HH H q>yHKQHH MHOKapAa y naQHeHTOB C AH<pq>y3HbIM nopa)KeHHeM 

KopoHapHoro pycna, KOTOpbIM xwpyprwqecKoe neqeHtte He 6hmo 

IIOKa3aHo. BIDKHbIM acneKTOM HBHJICH IIOHCK paAHOttyKJIHAHbIX KpHTepHeB 

OQeHKH 3q>q>eKTHBHOCTH JieqeHHH 3THX 60JibHbIX. 

OcHOBttyIO rpynny COCTaBHJIH 38 peQHnHeHTOB B cpoKax OT 1 
MeCHQa AO 14 TeT IIOCJie opTOTOIIHqecKOH -rpaHCIIJiaHTaQHH cepAQa. B 

TeqeHHe 6 JleT paBHOBeCHM paAHOttyKJIHAHM BeHTJ)HKyJiorpaq>HH HM 

6bma BblIIOJIHeHa 108 pa3. KpoMe 3TOro, 11 peQHIIHeHTaM C pa3JIHqHblMH 

cpoKaMH IIOCJie -rpaHCIIJiaHTaQHH cepAQa (y 5 H3 11 peQHIIHeHTOB 6bIJIH 

BbIHBJieHbl reMOAHHHMHqecKH 3HaqHMbie CTeH03bl, y APYfHX B 

KOpoHapHblX apTepHHX OTMeqeHa H3BHTOCTb H 3aMeAJieHHe CMbIBa 

KOHTJ)aCTHOro BemecTBa) HCCJieAOBaHHH BblIIOJIHHJIH AO H IIOCJie 

nporpaMMHoro IIJia3Macpepe3a. 

B Apyry10 rpynny 6bIJIH BKJIIOqeHbl 25 6oJibHbIX HIIIeMHqecKOH 

6oJie3HblO cepAQa (15 IIOCJie aHrHOIIJiaCTHKH H CTeHTHpOBaHHH) C 

npmHaKaMH AH<p!py3Horo nopIDKeHHH KopoHapHoro pycna. BceM AO H 

IIOCJie nporpaMMHOro IIJia3Maq>epe3a BblIIOJIHHJIH paBHOBecuy10 

PaAHOttyKJIHAttylO BeHTJ)HKyJiorpaq>HIO HJIH nepcpy3HOHttylO 

CQHHTHrpaq>HIO c Tc-TeTpO!pOCMHHOM, CHHXpOHH3HpOBaHttyIO c 3KT. 
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y 6oJibHblX C AH<pq>y3HbIM nopIDKeHHeM KOpOHapHOro pycJia 

nepecIDKeHHOfO cepAQa pa3BHTHe KJIHHHqecKHX npH3HaKOB 

ueAOCTaToqHOCTH KpOBoo6pameHHH tt CMepTHOCTb Hatt6oJiee BbICOKO 

KOppeJIHpOBaJIH co CTeneHHblO naTOJIOfHqecKOH acHHXpOHHH BepxyIIIKH 

JDK ue3aBHCHMO OT HarrwrnH HJIH 0TCYTCTBHH JIOKaJihHhIX creH030B. B 

rpynne C JIOKaJlhHbIMH CTeH03aMH JIOKaJIH3aQHH npoKCHMaJibHOfO 

nopa)KeHHH KopouapHoro pycna npHMO KoppenwpoBarro c TOH )Ke 

naToJiorttqecKou acttHxpoHtteii: Me)K)zy cerMeHTaMH JDK nw6o IDK. 

COOTBeTCTBeHHO nopIDKeHHOH KopoHapHOH apTepHH. 

IlocJie IIJia3Maqiepe3a B3aHMOCBH3b perHOHaJlbHOH aCHHXpOHHH C 

HaJIHqeM npOKCHMaJlbHbIX CTeH030B y)Ke He BbIHBJIHJiaCb HH y peQHIIHeHTOB 

cepAQa, HH y 6oJibHbIX MEC co6cTBeHHOro cepAQa. QqeBHAHO, qTo B o6ewx 

rpynnax Ha6JIIOAeHHH npoHBHJIOCb BJIHHHtte nporpaMMHoro IIJia3Maq>epe3a 

KaK Ha cneQHq>HqHbie MH K~OH rpyIIIIbl MexaHH3Mbl naToreHe3a 

pa3BHTHH AH<pq>y3HOro nopIDKeHHH KopoHapHoro pycna, TaK H Ha 

uecneQHq>HqHbie MexaHH3Mbl pereHepaQHH KapAHOMHOQHTOB, 

IlOBbimawmtte HX q>yHKQHOHaJlbHbIH pe3epB. 

Y peQHIIHeHTOB cepAQa IIOCJie IIJia3Ma<pepe3a AOCTOBepHblH pocT 

cppaKQHH Bb16poca JieBoro )KeJiyAoqKa 3a cqeT yMeHbIIIeHHH npe)l(Ae Bcero 

KOHeqHOCHCTOJIHqecKoro o6neMa TPYAHO -rpaKTOBaTb HHaqe, qeM 

pe3yJibTaT yBeJittqeHHH COKpaTHMOCTH MHOKapAa. CaMO yBeJIHqeHHe 

COKpaTHMOCTH MHOKapAa JieBoro )KeJiyAoqKa npOH30IIIJIO Ha q>OHe 

yBeJIHqeHHH pernOHaJlbHOH <ppaKQHH BbI6poca BepxyIIIKH JDK w 

AOCTOBepHoro CHH)KeHHH CHCTOJIHqecKOH aCHHXpOHHH Me)l(Ay 

cerMeHTaMH fl)K. 3TH H3MeHeHHH 3acTaBJIHIOT npH3HaTb, qTo 

nporpaMMHbIH IIJia3Maq>epe3 cnoco6cTByeT ynyq111eHHlO COKpaTHMOCTH 

MHOKapAa JieBoro )KeJiyAoqKa, a caMo ynyqrneHtte npeACTaBJIHeT co6oii 

pe3yJihTaT IIOJIO)KHTeJibHOfO BJIHHHHH npoQeAypbI Ha AHCTaJibHOe 

Kp0B006pamem-1e B KOpoHapHOM pycne - OCHOBHOM MeCTe pa3BHTHH 

AH<pq>y3HbIX H3MeHeHHH. 

Y naQHeHT0B c AH<pq>y3HbIM nopIDKeHtteM KopoHapHoro pycna 

co6cTBeHHOro cepAua IlOCJie IIJia3MO<pepe3a Mbl He OTMeTHJIH 

AOCTOBepHbIX H3MeHeHHH o6mwx IlOKa3aTeJieH cpyHKQHH )KeJIYAOqKoB, 

0AHaKO perHOHaJlbHbie IIOKa3aTeJIH Haqarra !pa3bl mrHaHHH B fl)K y HHX 

6bIJIH TaK )Ke AOCTOBepHO HH3KH, KaK tt y peuwntteHTOB cepAQa. IlpaBAa, 

3To 6bIJIH y)Ke He BepxyrneqHbie, a nepeAHeneperopoAoqHbie cerMeHTbI 

)l(eJiyAoqKOB. Hatt6onee JIOflfqHblM o6nHCHeHHeM 3THX pa3JI1fql{U 

HBJIHeTCH 6onee BblpIDKeHH0e CTeH03Hpy10mee nopIDKeHHe 
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rrpoKcttMaJihHoro oT.n;ena Kopouapuoro pycna rrpenMyI.QecTBeuuo B 
6acceuue rrepe.n;ueu Me)IQI(eny.n;oqKoBott BeTBtt neaou Kopouapuou 
apTepnn y rrau.neHToB c .n:mp<py3HhIM rropIDKeuneM Kopouapuoro pycna 
co6cTBeuuoro cep.n:u.a. 

Pe3yJibTaTbl rrpoae.n;euuoro HCCJie,l(OBaHmI IIOKa3b!BaIOT, qTo rrpn 
KopouapuoM aTepocKJiepo3e co6cTBeuuoro n rrepecIDKeuuoro cep.n:u.a, 
perttOHaJibHaH acnuxpOHHH HBJrneTCH BbICOKOqyacTBHTeJibHblM 
rrapaMeTpOM rrporH03a " ou.eHKH pe3yJibTaTOB JieqeuttH B rpyrrrre 60JibHblX 
C .n:ncp<py3HbIM, rrpenMyI.QecTBeHHO .D:HCTaJibHbIM rropIDKeHneM 
Kopouapuoro pycna. BepoHTHO, IIJia3Ma<pepe3 cne.n:yeT paccMaTPttBaTb KaK 
MeTOJJ: peryJIHU.HH perrapaTttBHbIX rrpou.eccoB B IIOBpe)K)];eHHOM MHOKap.n:e, 
B03M0)KHOCTH KOTOporo ueo6xo.n;ttMO yrny6neHHO myqaTb. 
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IlluTOB B.H., Ko1JI0BcKaH lI.H., MepKyJiooa lI.H., CTapooepoo lI.lI., 
CeprneuKo B.E., CaMoiiJienKo JI.E., Py,_a M . .sl. 
IIJMCHCHHH CHMUaTuqecKOH uuuepoan:uu H COKpaTHMOCTH JICBOro 
;KeJiy,.oqKa y 60JibHbIX uu<f>apKTOM MHOKap,.a npu ,.JIHTCJlbHOM 
ua6mo,.euuu 
PocCUUCKUU KapoUOJI02U'leCKUU HGY'lHO-npoU3600Cm6eHHblU KO.MflJleKC M3 
P<P, MocKea, PoccUJl. 

l..{ellb UCCJle006QHUJl: ou.eHHTb H3MeHeHml CHMIIaTnqecKOH HHHepaau.nn 
cep.n:u.a rrpn nucpapKTe MttoKap.n;a (HM) rrpn .l(JittTeJihHOM ua6mo.n:eunn, 
myqnTb B3attMOCBH3b 3THX "3MeHeHHH C KJIHHnqeCKHM TeqeuneM 

3a6oneaaunH n coKpaTnTeJibHOH <pyHKU.ttett neaoro *eny.n;oqKa (JDK). 
MamepuaJlbl u .Memoobz. B nccne.n:oaaune BKJIIOqeub1 52 nau.neuTa (3 
,R:eHI.QHHbI) C HM (25 - C HH,R:HHM, 27 - C rrepe.n;HttM), cpe.l(HHH B03pacT 
KOTOpblX COCTaBHJI 52+9 ro.n:a. CpoK ua6mo,l(eHHH COCTaBHJI 8 MeCHU.eB. 
Hccne.n;oaaune pernoHaJibHOH cnMrraTnqecKott nuuepaau.nn (PCH) cep.n:u.a 
rrpOBO.l(HJIH C TIOMOI.QblO 0,l(HO<pOTOHHOH 3MHCCHOHHOH KOMIIblOTepHOH 
TOMorpacpnn (03KT) c 123I-Mernuo.n:6ett3HJiryaun.n;nttoM (1 23

I-MHEf). 
AHaJIH3ttpOBaJIH OTCpoqeHHbie mo6pIDKeHHH, rronyqeHHbie qepe3 4 qaca 
rrocne BHYTPttBeuuoro BBe.n;euHH 148 MEK 

123
1-MHEf. ,[(Jrn ou.ettKn 

COKpaTHMOCTH JDK BbIIIOJIHHJIH CHHXpOHH3ttpoBaHuyIO 03KT (C03KT) c 
99mTc-MHElI B rroKoe. C rroMOI.QblO rrporpaMMbI «CEqal 3.0» orrpe.n;eJIHJIH 

JIOKaJIH3aU.HIO .n:e<peKTOB HaKOIIJieHHH pa.n:nocpapMrrpenapaTOB, MX 
IIJIOI.Qa.l(b B rrpou.eHTaX OT IIJIOI.Qa.n;tt MHOKap.n;a JI)I( M Bbipa)KeHHOCTb B 

ycJIOBHblX e,l(ttHHU.aX. <l>paKU.HIO BbI6poca (<l>B), KOHequo­
.l(HaCTOJittqecKHH (K,[(O) H Kouequo-cncrnnnqecKntt (KCO) 061,eMhI JDK 
paccqnThIBaJitt c rroMOI.QhIO rrporpaMMhI QS-Quant. Hccne.n:0Baum1 
BhIIIOJIHHJitt B KOHU.e 1-H ue.n:enn HM n crrycrn 8 MeCHU.eB ua raMMa­

KaMepe «E.Cam» (Siemens, fepMaHnH). 
Pe3yllbmambl. CttMIITOMbl ue.n;ocTaToquoCTH KpOBoo6paI.QeHHH B 

rrpou.ecce ua6JIIO.l(eHHH OTMeqeHbl y 6 60JibHbIX C rrepe.n;HttM " y 3 
6oJibHbIX c HH)KHHM HM ( 17% ). IlocTHH<papKTHaH CTeHOKap.n;HH WHJIH 
6e360JieBaH mneMHHH MHOKap.n:a 6hIJIH OTMeqeHbl y 8 60JibHbIX C 
rrepe.n;HHM HM n 6 - c HH)KHHM HM (27% o6cne.n;oBaHHbIX). 1 60JibHOH c 
rrepe.n;HHM HM 3a BpeMH Ha6JIIO)];eHHH yMep (BHe3aIIHO). 

Y 2 (3,5%) 60JibHbIX c rrepe.D.HHM HM rrpn rrepBOM n 
rrocne.n:yIOI.QttX nccne.n;oBaHMHX H 1231-MHEf B cep.n:u.e ue HaKaIIJinBaJICH. 
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Y I nal.{tteHTa c ucxo.nHo 6oJihIIIttM .ne<peKTOM HaKoOJieHttH 123I-MMEr 
nepe.nHett JIOKaJitt3al.{ttH npu noBT0pHOM HCCJie,llOBaHtttt, BblO0JIHeHHOM Ha 
<pOHe pa3BHBIIIeHCH ,lleKOMneHCal.{tttt, BKJIIOqeHtte P<l>II B MHOKap.n He 
onpe.neJIHJIOCb. TaKHM o6pa30M, HCXO,llHO npoaHaJIH3ttpoBaHhl pe3yJibTaTbl 
o6cne.nosaHHH PCM MttoKap.na 50 6oJibHhIX, noBTopHo - 48 nal.{HeHToB. 
McXO,llHO y Bcex 50 6oJibHblX onpe,lleJIHJIUCb ,1ecpeKTbl HaKOOJieHHH 123I­
MMEr, COOTBeTCTBYIOII.\He JIOKaJIH3aQHH HM. IlrrOII.\a,llb H CTeneHb 
HapyIIIeHHH PCM MHOKap.na COCTaBJIHJIH 32±11 % u 825±384 E.n 
C0OTBeTCTBeHHO. B npol.{ecce Ha6mo.neHHH y 23 (48%) 6oJibHhlX ( y IO c 
nepe,llHHM u 13 c HH)l(HUM HM) OTMeqaJIOCb yMeHhllleHtte .necpeKTa 
HaKonneHttH 123I-MH.6r (s cpe.nHeM Ha 279±236 E.n), y 9 (19%) -
pacIIIttpeHHe .ne<peKTa HaKoOJieHHH 1231-MHEr H y 16 (33 %) 3HaquMOH 
,llHHaMUKH o6JiaCTH HapyIIIeHHOH HHHepBaQHH MHOKap.na He 0TMeqeHO. B 
QeJIOM no rpynne, K 8 MeCHQY Ha6JIIO,lleHHH yMeHbllleHtte HapyIIIeHHH 
PCM MHOKap.na HOCHJIO He ,llOCTOBepHblH xapaKTep: 32±11 % u 28±1 I% ( 
p=0,2) u 825±384 E.n u 771±459 E.n (p=0,7) COOTBeTCTBeHHO, qTQ 
o6ycJIOBJieHO, sepoHTHO, 60JibllIHMH KOJie6aHttHMH OJIOII.\a,lltt " CTeneHH 
Bbipa)l(eHHOCTH .ne<peKTOB aKKYMYJIHQHH 1231-MMEr y pa3JIUqHbIX 
nau:neHTOB. Ilpu 3TOM no .naHHhIM O3KT c 

99
mTc-MH.6M 3a nepuo.n 

Ha6JIIO,lleHHH 0TMeqanoch ,llOCT0BepHoe yMeHhllleHne HapyIIIeHHH 
nep<py3ttH KaK no IlJIOII.\a,llH, TaK H no CTeneHH Bbipa)l(eHHOCTH C 23±13% 
,ll0 18±14% (p<0,01) u c 638±502 E.n ,llO 498±496 E.n (p<0,01) 
CO0TBeTCTBeHHO 

IlpH aHaJIH3e napaMeTPOB COKpaTUMOCTH MHOKap.na no .naHHblM 
CO3KT c 99mTc-MH.6H ysenuqeHne O<1>B JDK 3a nepuo.n Ha6JIIO,lleHHH 
OTMeqeHO y 23 (48%) 60JibHbIX, y 9 (19%) OTMeqanoch CHH)l(eHHe O<1>B 
Ha <poHe pacIIInpeHHH .ne<peKTa 1231-MHEr. AHanm napaMeTPOB 
COKpaTttMOCTH MHOKap.na y 60JibHbIX C OHM nOKa3aJI ,llOCTOBepHoe 
ysenuqeHtte K,ll;O y 60JihHbIX C yseJiuqeHtteM 30Hbl Hapy111eHHOH 
HHHepBaQHH s npou:ecce Ha6JIIO,lleHHH. BbrnBJieHa ,llOCTOBepHM 
KOppeJIHQHH CTeneHtt H3MeHeHHH <f>B n)K H ,llMHaMHKOH rny6mthl 

.necpeKTOB HaK0OJieHHH 1231-MHEr (r=0,4, p=0,02). 
Ilpu aHaJIH3e KJIHHuqecK0ro TeqeHHH 3a6oJieBaHHH K 8 MeCHQY y 

26% 60JibHbIX C paCIIIHpeHtteM .ne<peKTa aKKYMYJIHQHH 1231-MH.6[ 
OTMeqanucb npOHBJieHHH xpoHuqecKOH He,ll0CTaTOqHOCTH 
Kposoo6pall\eHHH u paCIIIHpeHtte nOJI0CTH JieBoro )l(eJiy.noqKa, ~o 
,llOCTOBepHO MeHbllle, qeM y 60JibHbIX C noJIO)l(HTeJibHOH ,llHHaMHKOH (9%, 
p<0,05). Ilpu HM, OCJIO)l(HHBIUHMCH xpoHnqeCKOH He,llOCTaTOqHOCTblO 
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Kposoo6pall\eHttH (XHK), Ha6n10.nanuch 3HaqnMo 6oJihIIItte pa3MepbI 

)].e<peKTOB HapyIIIeHHOH UHHepsau:uu. 
JaKJl101Je1me: CQttHTttrpa<pnH MttOKap.na c 123I-MHEr no3BOJIHeT ou:eHHTh 
.nuHaMHKY HapyIIIeHttH peruoHaJihHOH cnMnaTnqecKoii HHHepsau:uu 
cep.nu:a y 6oJihHhIX OHM. IloqTu y noJIOBHHhI 6oJibHhIX c HM B TeqeHtte 
nocJie,llyIOII.\HX 8 MeCHQeB OT Haqana 3a60JieBaHUH npo,llOJI)l(aeTCH 
yMeHbIUeHtte pa3MepoB 30H MHOKap.na C HapyIIIeHHOH perttOHaJibHOH 
cuMnaTnqecKOH ttHHepsau:ueii, y TPeTtt - ycyry6neHtte HapyIIIeHnii PCM 
cep.nu:a. Yxy.nIIIeHne <l>YHKQtttt cnMnaTnqecKttX OKoHqaHnii cep.nu:a 
COOTHOCHTCH c 6onee qaCTbIM pa3BHTHeM He,llOCTaToqHOCTH 
KpOB006pall\eHHH. BhrnBJieHa B3attMOCBH3b H3MeHeHttH <l>YHKQHH 
CUMilaTnqecKHX OKOHq~HHH cep.nu:a " COKpaTHMOCTH JieBoro )l(eJiy.noqKa, 
qTO MO)l(eT CBH,lleTeJihCTBOBaTb O ponu CHMnaTuqecKOH HHHepsau:uu 

cep.nu:a B peM0,lleJIHpoBaHHH MHOKap.na. 
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JIOJIMJe H.B., :6eK6ocLmoBa M.C., ronnQLIH C.II., CepmenKo B.:6., 
CaMOWienKo JI.E. 

COCTOHHH~ CUMnam'lecKoii nnnepBaQUH MHOKap,!1.a no ,!J.aHHbIM 
neplj>yJHOHHOii CQHHTHrpalj>un MHOKap,!1.a c w1-
MeTilll0)].6eHJHJiryanMHHOM y OOJlhHblX C ~O'IKOBbIMH uapymeHUHMH 
pKIMa cep,!1.Qa. 
PKHIIK M3 P<P, HKK, 2. MocKea 

IJ;eJih pa60ThI: JfayqJITh COCTOHHHe CHMnaTttqeCKOH HHHepBaU.HH MHOKap,!1.a 
no )].aHHhIM 0)].HOq>OTOHHOH 3MHCCHOHHOH TOMOrpacpHH (03KT) C Ill I -
MeTaH0)].6emHmyaHH,LUfHOM (MMEf) y 60JihHhIX C )KeJIY,!1.0qKOBhIMH 
HapyrneHIDIMH pHTMa cep,!1.u.a ()l{HPC) 6e3 npH3HaKOB opraHHqecKHX 
3a6oJieBaHHH cep,!1.eqHo -cocy)].HCTOH CHCTeMhI B cpaBHeHHH C nau.HeHTaMH 
Crpa,!1.aIOI.lJ.HMH xpOHttqeCKHM MHOKap)].IIT()M. 
MarepHaJihI H MeTO)].hI: MeTO,!J.OM nepcpy3HOHHOH cu.rnrrnrpacpHH (11CQ) H 
03KT MHoKap,!1.a c ' " I MMEr o6cne,!J.oBatto 26 6oJihHhIX. I rpynny coCTIIBHJIH 
19 60JlhHhIX C H,!J.HOnamqecKUMH )l{HPC (8 MY)KlIHH) cpe,!1.HHH B03pacT 35.7 
±12.36 JleT. Cpe,!1.H HHX 11 60JihHhIX C )KeJIY,!1.0~0BOH 3KCrpacnCTOJIHeH 
()1{3) III - IV rpa,!1.aLI.HH no E. Jlaytty, 8 6oJihHhIX - c )Keny)].oqKoaoii 
TaxnKap,!1.Hen ()KT). II rpynny cocrnaHJIH 7 6oJlhHhIX (5 ~) c )l{HPC Ha 
cpoHe xpottttqeCKOro MUOKap.n,ma Cpe)].HUH B03paCT 44, 71111,24 JieT. Cpe,!1.H 
HHX 3 60JihHhIX - c )1{3 1-Il rpa,!1.aU.HH no E. Jlayey, 2 60JlhHhlX c )1{3 III -
IV rpa,!1.aLI.HH no E. Jlaytty, 3 - e )KT_ 
1231 - MMEr aao)].HJIH a/a, aKTHBHOCTuIO ~ 144 MEK. 11CCJie)].oBaHUe HaqlfttaJIH 
qepe3 30-40 MUH nocne BBe,!J.eHIDI pa,!1.HocpapMnpenapaTa (P<l>Il). 0TcpoqeHHb1e 
CU.HHTHrpaMMhI perncrpttpOBaJIH qepe3 4 qaca. Onpe,!1.eJIHJIH COCTOHHHH 
o6ru.eii CHMnaTWieCKOH aKTHBHOCTH MHOKap,!1.a no coornorneHUIO 
cep)].lJ.elcpe,!1.ocreHHe (CIC) H cKopocm BhIMhIBaHHH, n pemoHaJihHhie 
uapyrneHHH cpyHKU.HH CUMnaniqecKHX OKOttqaHHff no nJIOI.lJ.a)].H ,!1.ecpeKTa 
HaKOnJieHIDI (8 ,llH) H rny6UHe ,!1.ecpeKTa HaKOnJieHIDI (r ,llH) P<l>Il no 
nporpaMMe «CE »nal>>. HccJie)].OBaHHe BhinOJIHeHo Ha )].ByX)].ereKTopHoH 
raMMa - KaMepe E.CAM cpttpMhI 8lerem. PeJyJihTaThI npe,!1.CTaBITeHh1 a 
Ta6JIULI.e. 
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... 

11,!J.nonaTttqec- )l{HPC Ha cpoHe p 
KHe )l{HPC MHOKap,!1.IITa 

B03pacr 35.7±12.36 44.7±11.24 

CIC 2.13±0.31 1.83±025 0.039 

8,[{H% 21.3±11.9 32.6±:11.24 0.04 

r .[{H% -379.5±235.5 -715.43±297.1 0.0085 

CKopocTh 26.7±17.65 32.74±27.74 0.766 
BhIMhIBaHH» % 

no )].aHHhIM nepcpy3HOHHOH CLI.HHTHrpaq>UH C Ill I - MMEr y 60JihHhIX 
o6eHX rpynn BhIHBJieHhI pemOHaJlhHhie uapyrneHHH cpyHKLI.HH CUMnaTWieCKHX 
OKOttqaHHH. Bhlpa)KeHHOCTh 3THX HapyrneHHH no nJIOI.lJ.a,!J.H H cTeneHH 
noape)K,!J.eHHH 6bIJia )].OCTOBepHO Bhlllle y 6oJihHhlX II rpynnhI. IloKa3aTeJIH 
o6ru.eii CHMnaTttqeCKOH aKTHBHOCTH MHOKap,!1.a y 6oJihHhlX c )l{HPC 
)].OCTOBepHO He pa3!InqaJIHCh Me)K)].y rpynna.MH, XOTII H 6hlJIH HH)Ke y 60JlhHhIX 
Ha cpoHe xpottttqecKoro MUoKap.n.ma 3aKJIIO'leHHe: TaKUM o6paJoM, nonyqeHHhre 
)].aHHhle CBMeTeJlhCTBYfOT O . naTOJIOrttqeCKHX H3MeHeHHHX CHMnaTH'leCKOH 
HHHepBaLI.HH MHOKap,!1.a y 60JihHhIX C )l{HPC, 6onee Bhipa)KeHHhIX y naLI.HeHrOB C 
oprauttqecKHM nopIDKeHHeM cep)].lJ.a 
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1,LJ;eproruu M.B., 1CyxoB B.IO., 1CBUCTOB A.C., 2HQKOBU'I H.3., 
2Tpo<J,uMosa T.H. · 

Ocf>3KT c MeqeuLIMH JieiiKoQnTaMn B aJiropnTMe Jiyqesoii 
i:.narH0CTHKH uepeBI\IaTU'leCKHX MU0Kapi:.nT0B 
I 2 · 
BoeHHO-MeOUlfUHCKaJI. aKaOeMWl, MeOUlfUHCKaJI. aKaOeMWl 

nocJleiJunnoMHOW o6pa3oBaHWl, z. CaHKm-llemep6ypz 

BBeAeHHe. ,[(HarHOCTHKa MHOKapAHTOB OCTaeTCH AO HaCTOHrn;ero 

BpeMeHH aKTya.JibHOH H CJIO)KJIOH npo6neMoH Bcnei:.cTBue TJ>Y.[{Hocrn 

BepHcpHKall;HH . 3a6oJieBaHHH no pyrnHHblM KJIHHHKO-Jia6opaTOpHblM 

npH3HaKaM. B CBH3H C 3THM MH 6onee yrny6neHHOro HCCJie,[{OBaHHH Bee . ' 

qarn;e CTa.JIH HCnOJib30BaTb nyqee1,1e MeTO,[{bl ,[{HarHOCTHKH, KOTOpbie , 

HBJIHIOTCH cpH3HOJIOruqecKHMH H OCHOBaHbl Ha cpeHOMeHe OTCJie)KHBaHHH 

ecTeCTBeHHOH MHrpau;HH JieHKOll;HTOB B MeCTa BOCna.JieHHH 

(OJ:{HOq>OTOHHaH 3MHCCHOHHaH KOMnbIOTepHaH TOMOrpaqmH, O<I>3KT) HJIH 

BblHBJieHHH HHTepCTHll;Ha.JibHOro OTeKa (MarHHTHO-pe30HaHCHaH 

TOMorpacpHH C KOHTJ)aCTHblM ycuJieHHeM, MPT), HBJIHIOlll;HXCH 

npH3HaKaMH eocnanHTeJibHOH HHq>HJibTJ)all;HH. 

U,eJibIO HaCTOHrn;eu pa60Thl HBHJIOCb n03Hll;HOHHpOBaHHe B COCTaBe 

anropHTMa nyqeBoii J:{HarnocTHKH O<I>3KT c MeqeHHbIMH 
99

MTc­

ayroneiiKou;HTaMH, H MPT no pe3yJinTaTaM npoBe,[{eHHH K0MilJieKcttoro 

KJIHHHK0-HHCTJ)yMeHTa.JibHOro o6cJie,[{OBaHHH nau;HeHTOB, CTJ)a.[{aIOlll;HX 

MHOKap.[{HTOM HepeBMaTHqecKOro rette3a. 

MaTepHa.Jibl H MeTO,[{bl. B HCCJie,[{OBaHHe BKJIIOqeHbl 152 nau;HeHTa c 

npH3HaKaMH MHOKap.[{HTa B B03pacTe OT 14 ,[{O 50 JieT, KOTOpbIM 

npoBe,[{eHO KJIHHHKO-Jia6opaTopttoe u HHCTJ)yMeHTa.JibHOe o6cJie,[{OBaHHe. 

BceM nau;HeHTaM npoee,[{etta O<I>3KT c MeqeHHbIMH 
99

MTc-neiiKOu;HTaMH. 

OAHHHa,[{u;aTH 60JibHblM BblilOJIHeHa MPT cep.[{u;a C KOHTJ)aCTHpOBaHHeM 

r~OJIHHHH-COJ:{ep)Kalll;HMH KOHTJ)aCTHblMH cpe,[{CTBal\m. 

Pe3yJibTaTbl. ,[(HarH03 MHOKap.[{HTa y HCCJie.[{yMbIX nau;HeHTOB 61,m 

ycTaHOBJieH no COB0KynHOCTH na6opaTOpHO-HHCTJ)yMeHTa.JibHblX 

CHHAPOMOB: nOBblIIIeHHIO KOHll;eHTJ)all;HH JIW, cpH6pHHOretta, MHrpau;HH 

BO,[{HTeJIH pHTMa, cpH6pHJIJIHll;HH npe.[{cep.[{HH, qaCThIX npe.[{cep.[{HblX u 
)KeJiy,[{oqKOBbIX 3KCTJ)aCHCTOJIHH, yBeJIHqeHHIO ,[{HaCTOJIHqecKHX pa3MepOB 

cepAu;a, npH3HaKOB ,[{HaCTOJIHqecKOH ,[{HccpyHKll;HH, o6Hapy)KeHHIO B 
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KpOBH Kap,[{Ha.JibHOro aHTHreHa H aHTHTeJI K MHOKap.[{y. rro AaHHblM 

H30TOnHoro o6cJieAOBaHHH ycTaHOBJieHO, qTO JieHKOll;HTapHaH 

HHq>HJibTJ)all;HH B MHOKapAe BbIHBJIHJiaCb y 60JibHblX C KJIHHHKO­

Jia6opaTOpHbIMH npH3HaKaMH MHOKap,[{HTa B 84% cnyqaeB 

(J:{HarHOCTHqecKaH u;eHHOCTb MeTOAa) H eapbHpOBanacb no Bbipa)KeHHOCTH 

H npoTH)KeHHOCTH, qTO CBHAeTeJibCTBOBaJIO O pacnpocTpaHeHHOM HJIH 

orpaHHqeHHOM nopa)KeHHH MHOKap.[{a. 

MPT c KOHTJ)aCTHpoeattHeM BblilOJIHeHHa y AeCHTH H3 11 6onbHbIX 

MHOKapAHTOM C BepHcpHu;HpOBaHHblM C noMOlll;blO paAHOH30TOilHOro 

HCCJie,[{OBaHHH ,[{HarH030M. HccneAOBaHHe BbIHBHJIO Ha.JIHqHe 30H 

naTOJIOruqecKOH HHTeHCHBHOCTH MP-curttana, KOTOpbie nOJIHOCTblO 

COOTBeTCTBOBa.JIH MeCTaM runepcpHKCall;HH MeqeHblX ayTOJieHKOll;HTOB. B 

OAHOM cnyqae npH MPT 61,m nonyqeH JIO)KHO-OTJ)Hu;aTeJibHbIH pe3yJibTaT, 

KOTOpbIH 6bIJI CBH3aH C TexHuqecKHMH CJIO)KHOCTHMH npH CHHXpOHH3au;HH 

c 3Kr. ,[(HarHOCTHqecKM u;eHHOCTb MeTOAa COCTaBHJia 80%. 

Pe3IOMe. ITonttoe coen~eHHe noKanmau;HH oqaroe neifKou;HTapttoif 

HHq>HJibTJ)all;HH B MHOKap.[{e npH O<I>3KT u yqacTKOB naTOJiornqecKOH 

HHTeHCHBHOCTH MPT-curttana CBH,[{eTeJibCTByeT O paBHOll;eHHOCTH 

nyqeBbIX MeTOJ:{OB (O<I>3KT H MPT) J:{JIH BepHcpHKau;HH eocnanHTeJibttoro 

npou;ecca B MHOKap,[{e. Pe3yJibTaTbI ttaIIIHX HCCJieAOBaHHH cornacyIOTCH C 

,[{aHHbIMH JIHTepazypHblX HCTOqHHKOB, qTo BbIIIIeyKa3aHHbie H MOryT 

6bITb HCnOJib30BaHbl MH HeHHBa3HBHOH ,[{HarHOCTHKH HepeBMaTHqeCKHX 

MHOKap.[{HTOB. 
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CeuCToe A.C., Cyxoe B.IO., HnKHTnn A.3., HnK11<l>opoe B.C., 
IllHJIOB B.B. 

,IJ;eyxJTannoe TOMOrpa<l>H'lCCKOe UCCJIC,l].0Ban11e C [1231]-iio.n.oneHTOM 
.n.m1 oQeKu nep<l>yJ1111 11 MCTa6onnJMa MnoKap.n.a y naQnenToB c HEC. 
Boe1mo-MeiJu1JUHCKaR aKadeMWl, 2.CaHKm-llemep6yp2 

CoBeprneHCTBOBamre MeTO,l].0B ,l].HarHOCTHKH H Jie'IeHml 

3a6oJieBaHHH cep.n.e'IHO-COCY.D.HCTOH CHCTeMbl OTHOCHTCH K 'IHCJIY 

HaH60Jiee aKTYaJihHbIX npo6JieM KJIHHH'IeCKOH Me,l].HI._\HHbI. 3TO 

o6bHCHHeTCH IIIHpOKOH pacnpocTpaHeHHOCTblO cep,l.l.e'IHO-COCY.D.HCThIX 

3a6oneBaHHH, OT'IeTJIHBOH TeH.n.em_\Hei1 K Hx pocry B 6oJihIIIHHCTBe CTPaH 

B CBH3H C yBeJIH'IeHHeM npo.n.omKHTeJibHOCTH )l(H3HH H poCTOM 

aTepocKJiepo3a, a TaK)l(e TH)l(eCTblO Te'IeHHH, Hepe,l.l.KO - HHBaJIH,l].H3aQHeH 

H rH6eJibIO 60JibIIIOfO KOJIH'Iecrna JIIO,l].eH pa3JIH'IH0f0 B03pacrn. BMeCTe C 

TeM, 3Ha'IHTeJibHhIH nporpecc, ,l].OCTHfttyThIH B pa3pa6oTKe 

BblCOK03cpcpeKTHBHbIX, npe)l(,l].e BCero XHpyprH'IeCKHX MeTO,l].OB Jie'IeHHH 

Ja6oJieBaHHH cep.n.Qa, _ o6ycJIOBJIHBaeT Heo6XO,l.l.HMOCTb BHe.n.peHHH B 

KJIHHH'IeCKYIO npaKTHKy HOBbIX, Ka'IeCTBeHHO 6onee COBeprneHHbIX 

TeXHOJIOfHH. 

AHaJIH3 .n.aHHblX JIHTeparypbI CBH,l].eTeJlhCTByeT O TOM, 'ITO O,l].HHM 

HJ HaH6onee nepcneKTHBHhIX HeHHBaJHBHhIX MeTO,l.1.0B HCCJie,l].OBaHHH 

HBJIHeTCH O,l].HO(pOTOHHaH 3MHCCHOHHaH KOMilbIOTepHM TOMOrpacpHH 

(O<I>3KT) cep.n.Qa C nepcpy3HOHHbIMH H MeTa60JIH'IeCKHMH areHTaMH. 

Ilpo'IHO 3apeKOMeH,l].OBaJIH ce6H MeTO,l].bl HCCJle,l].OBaHHH COKpaTHTeJibHOH 

cnoco6HocTH MHOKap.n.a, ero nepcpyJHH H MeTa6oJIH3Ma. 

B HaCTOHll_\ee BpeMH ,l].JIH 3THX QeJieH HCil0Jlh3YIOTCH TaKHe MeTO,l].bl, 

KaK pa,l.l.HOttyKJIH,l].HM BeHTPHKyJiorpacpHH, nepcpy3HOHHaH CQHHTHrpacpHH 

cep.n.Qa, BH3YaJIH3aQHH oqara HHcpapKTa, O,l].HaKo OHH He Il03BOJIHIOT 

uccne.n.oBaTb MeTa6oJIU'IeCKHe npoQeCCbI B MHOKap.n.e, Il03TOMY paHHHH 

.n.uarHOCTUKa naTOJIOfU'IeCKHX U3MeHeHHH MUOKap.n.a npu UCilOJih30BaHUU 

3THX P<I>II JaTPY.D.HeHa. 

MA TEPMAJI I1 METO.ll:hl 

C QeJihIO my'IeHHH HHcpopMaTUBHocTu O<I>3KT 
123

1-MH.ll:K, a 

TaK)l(e OilTHMU3aQHH MeTO,l].UKU HCCJie,l].OBaHUH, HaJ\,IH o6o6meH OilbIT 

KOMTTJieKCHOfO o6cJie,l].OBaHHH 180 naQHeHTOB. MccJie,l].OBaHue nepcpy3HU 

H MeTa60JIH3Ma cep.n.e'IHOH MbIIIIQbI npoBe,l].eHo 45 naQueHTaM C 

IlOCTHHcpapKTHbIM Kap.n.uocKJiep030M, 80 - co CTeHOKap.n.ueii pa3JlH'IHhIX 
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cpyHKQUOHaJibHhIX KJiaCCOB H 55 60JibHbIM 6e3 naTOJIOfHH KOpoHapHbIX 

cocy.n.oB, KOTOpbie COCTaBHJIH KOffTPOJlhttylO rpynny. Y Bcex 3TUX 

60JibHbIX .n.uarH03 IlO,l].TBep)l()].eH C IlOMOll_\blO 3Kr, 3XOKap.n.HorpacpuH, 

O<I>3KT C nepcpy3UOHHbIMU areHTaMH u KJIUHU'IeCKUMH .n.aHHbIMU. 

MccJie,l].OBaHHH npoBO,l].HJIU Ha O,l].HOqJOTOHHOM 3MUCCUOHHOM 

KOMilbIOTepHOM TOMOrpacpe E.Cam Var (Siemens) IlOCJie BBe,l].eHUH 300-
400 MBK pacrnopa 

123
1-Mn.ll:K B aJih6yMHHe. . 

Mccne.n.oBaHHe npoBO)].HJIU B 2 3Tana: 

1 3Tan - 3KT BbIIlOJIHHJiaCb B paHHIOIO (6bICTPYIO) cpa3y nocryTTJie-
123 ~ 

HUH 1-Mil.ll:K B MUOKap.n. - qepe3 0,5-5 MHttyT nocne BBe,l].eHUH P<I>II - H 

npO,l.l.OJl)l(aJiaCb 10 MUH., 'ITO Il03BOJIHJIO Bil3YaJIH3upoBaTb nepcpy3HIO 

MUOKap.n.a. 

2 3Tan - OTCpO'IeHHM 3KT npOU3BO,l].UJ1aCb B Me,l].JleHttyJO cpa3y 

TpaHccpepa P<I>Il (qepe3 40 MUttyT nocne ero BBe.n.eHHH). Ilpu 3TOM urne­

MUHU3upoBaHHhie 30Hbl B MUOKap.n.e MaHucpeCTUpOBaJIUCb Ha TOMOCKaHax 

B BH,l].e "ropH'IUX oqaroB" Ja C'IeT Ja.n.ep)l(KU B HHX Me'IeHbIX npo.n.yKTOB 

npeBpall_\eHUH neHTa,l].eKaHOBOH KUCJIOTbl ( cpoccpOJIUilH,l].bl u 

TpurnuQepu,l.l.bI) BCJie,l].CTBUe CHU)l(eHHH UHTeHCUBHOCTU B HUX npoQecca 

6eTa-OKUCJieHUH. 

PeKOHCTPYKQJiJO npoBO.D.UJIH MeTO.D.OM o6paTHoro npoeQHpoBaHUH c 

ucnOJihJOBaHueM <pHJihTPa Butterworth cornacHo pyKoBO.D.CTBY oneparnpa 

nporpaMHo-annaparnoro KOMTTJieKca Esoft (Siemens). <I>opMupoBanu 8-10 
TpaHCaKCUaJibHhIX cpe30B MUOKap.n.a TOJII.I.\HHOH 8 MM. B ,l].aJihHeiirneM no­

JIY'IaJIU cpe3hI B TPex CTaH.D.apTHhIX MH cep.n.Qa nnocKocrnx (vertical long 

axis, horizontal long axis, short axis) no 12-15 cpeJoB Ha Ka)l(,l].yIO ocb. 

ToJill_\UHa cpe30B - 2 IlUKCeJia (1.6 MM). 

PE3YJihTAThl I1 OBCY)K.ll:EHME 

BceM 60JibHbIM CTeHoKap.n.ueii H ,l].Ba,l].QaTH 'IeTb1peM nepeHeCllIHM 

OHM npoBO.D.HJIU Hccne.n.oBaHHe MHOKap.n.uanbHOH nepcpyJHH c 
99

M-Tc-
99M TM• ,J. ~ TexHeTPHJI0M HJIU - c- yov1ew B ycJI0BHHX 'i'H3U0JIOfH'IeCK0H 

HarpyJKU HluJIH noKoH. IlapaMeTPbI c6opa HHcpopMaQuu - cornacHo 

CTaH,l.l.apTHOMy npoTOK0Jiy. Ilo3HQUOHUpOBaHue naQUeHT0B ocy­

IQeCTBJIHJlH aHaJI0fH'IHO UCCJie,l].0BaHHIO C 
123

1-Mn.ll:K. B pe3yJihTaTe cpaB­

HUTeJibH0ro UCCJie,l].0BaHHH 6hIJIH noJiy'IeHbl U,l].eHTH'IHhie .n.aHHhie 0 

TOTTHKe H paJMepax nopa)l(eHH0ro yqacTKa cep.n.e'IHOii MhlllIQhl. 

ObIJlO ycTaH0BJieHo, 'ITO npH HIIIeMHU yqaCTKa cep.n.e'lHOH MblllIQbI 

onpe.n.enHJI0Cb 3Ha'lHTeJibH0e CHH)l(eHHe HaK0TTJieHHH npenapaTa B Ha'laJib-
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HblH nepHO)J, BpeMeHH, COOTBeTCTBYIOI.QHH nepq>y3HOHHOMY CKatty, IIO 

cpaBHeHHIO C HaKOIIJieHHeM P<l>Il B 3)].OpOBOM MHOKap)J,e, r)J.e BpeMH 

)J,OCTH)KeHirn MaKCHMyMa TaK)Ke He y)J.JIHHHJIOCh. Ha OTcpoqeHHhIX 

H3o6pa)KeHHHX qepe3 35-40 MHttyT OTMeqaJIOCh OTCYTCTBHe aKTHBHOCTH B 

npoeKl{HH yqaCTKOB 3)].OpOBOro MHOKap)J.a, qTo COOTBeTCTByeT Hop­

MaJibHOH aKTHBHOCTH MeTa6oJIHqeCKHX npo!.(eCCOB, tt onpe)J,eJIHJIHCh 

oqarH OCTaToqHoro HaKOIIJieHHH npoMe)KJTOqHblX npo)J.yKTOB MeTa-

6oJIH3Ma 
1231-HTI,[J:K B 3OHe q>yHKl{HOHaJihHOii: mneMHH, JIH6o 

coxpaHHJIHCh 
11

XOJIO)J,Hbie" oqarH Ha MeCTe py6u:oBbIX H3MeHeHHH IIOCJie 

OHM. 

Cneu:Hq>HqHOCTb MeTO)J,a myqanacb B rpynne nau:HeHTOB 6e3 

KopoHapHOH naTOJIOrHH. Y BOCbMH nau:HeHTOB m 55 Ha 

TOMorpaq>HqecKHX cpe3ax onpe)J.eJIHJiach mnoq>HKcan:HH 
1231-HTI,[J:K B 

OT)J,eJihHbIX yqacTKax CTeHKH JieBoro )KeJiy)J,OqKa. IlpH OTCYTCTBHH )KaJI06 

co CTOpOHbl cep)J.u:a, HOpMaJihHbIX 3JieKTPOKap)J.HOrpaMMax H 

YJibTpaconorpaq>HqecKHX )J,aHHhIX 3TH pe3yJibTaTbl 6bIJIH pacu:eHeHbl KaK 

JIO)KHOilOJIO)KHTeJibHhie, qro onpe)J,eJIHJIO cnel{Hq>HqHOCTh MeTO)J,a -

85,5%. 

30Hhl HapyrneHHOH nepq>y3HH, BblHBJieHHhie npH Cl{HHTHrpaq>HH C 
1231-HTI,n:K, y 45 6oJihHblX C nepeHeCeHHhIM OCTPhlM HHq>apKTOM 

MHOKap)J.a (OHM) coBnaJIH c JIOKaJiman:tteii: py6u:oBo-oqaroBhIX 

H3MeHeHHH no )J,aHHblM 3Kr (qyBCTBHTeJihHOCTb 89%), npHqeM B 

qeTblpHa)J,l{aTH cnyqrui:x HHq>apKT 6bIJI MeJIKooqaroBhIM. 

B rpynne H3 80 6oJibHhlX cTeHoKap)J.Hei1, HMeIOI.QHX qeTKYIO KJIHHH­

qecKyro CHMITTOMaTHKY H Bbipa)KeHHbie 3JieKTPOKap)J.HOrpaq>HqecKHe 

H3MeHeHHH, qyBCTBHTeJihHOCTh MeTO)J,a COCTaBHJia 86%, TO eCTb IIpH3HaKH 

HllleMHH MHOKap)J.a, BH3YaJIH3HpyIOI.QHeCH KaK )J,eq>eKT HaKOIIJieHHH 

npenapaTa, HMeJIHCh B rneCTH)J,eCHTH )J,eBHTH cnyqaHX. 

3AKJUQqEHJ1E 
MeTO)J, CU:HHTHrpaq>HH C HCilOJib3OBaHHeM 

1231-HTI,n:K IlO3BOJIHeT 

a)J,eKBaTHO ou:eHHTb CTeneHb CHH)KeHHH nepq>y3HH MHOKap)J.a H, B OTJIJiqHe 

OT nepq>y3HOHHhIX P<l>Il, aKTHBHOCTh npou:eccoB 6eTa-OKHCJieHHH B 

Kap)J.HOMHOl{HTax,. TeM CaMbIM onpe)J.eJIHTh )KH3Hecnoco6HocTh 

HllleMH3HpOBaHHOH cep)J.eqHOH TKaHH. ' 

I. DhICTPruI CKOpOCTb 3JIHMHHal{HH 
1231 H3 cep)J.n:a (OKOJIO 35 

MHttyT) BCJie)J,CTBHe MeTa6oJIH3Ma HTI,n:K IlO3BOJIHeT 
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npoBO)J,HTh IlOBTOpHoe HCCJie)J,OBaHHe y)Ke B 6JIH)KaH:rnHe 

qachI, qTo HeBO3MO)KHO B cnyqae MeqeHHhIX 
99

mTc 

nepq>y3HOHHhlX areHTOB, KOTOpbIH npaKTHqecKH He 

BbIMbIBaIOTCH H3 MHOKap)J,a. 

2. B ornHqHe OT 
201

Tl-xnopH)J.a, 6naro)J.apH KopoTKOMY 

nepHO)J.Y nonypacna)J,a 
1231 IIOHBHJiaCb BO3MO)KHOCTh 

HeO)J,HOKpaTHO IIpOH3BO)J,HTb HCCJie)J,OBaHHH COCTOHHHH 

cep)J.eqHoi1 MhilllU:hI, qTo oco6eHHO Ba)KHO B npou:ecce 

JieqeHHH pa3JIHqHbIX Kap)J.HOJIOrHqecKHX 3a60JieBaHHH, B 

TOM qHcne nocne peKOHCTPYKTHBHhIX onepan:Hi1 Ha cocy)J.ax 

cep)J.n:a, 6e3 pHCKa npeBbICHTh )J,OITyCTHMbie nyqeBble 

Harpy3KH Ha KpHTHqeCKHe opraHhl nau:HeHTOB, BKJIJOqaH 

)J,eTeH H JIHU: IOHOllleCKOro BO3pacTa. 
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raspHJIOB c.r., KapaJIKHH A.B., MocKaJieHKO E.II., CauTOBa r.,n:. 

,l1;11arHOCTH'ICCKOe 111a11e11ue YJibTp33BYKOBbIX H pa~uonyKJIH,L(HbIX 

l\lCT0)].0B npu BapHKOJHOii 6oJie3HH l\f3JIOro T333 

KapeiJpa paKyllbmemcKoii xupyp2uu PI'MY (3a6. - aKaOeMUK B.C. 
CaeeJ1be6) 

BapttKOJuaR 6one3Hh Beu Manora TaJa (BEBMT) 

conp0BO)KJ].aeTCR BapHK03HOH TJ)aHcq>OpMau.tteii roua)].HbIX Beu, 

rp03,L(beBH)].H0ro, MaToquoro, KpeCTU.0B0ro cnneTeHHH C pa3BHTHeM 

BeH03H0ro 3aCT0R B noJI0CTH Manora TaJa. K.rrnuttqecKaR KapTHHa 

3a6oneBaHHR 0TJIHqaeTCR nOJIHMOpq>H3MOM H ue HMeeT qeTKHX 

naT0rH0M0HHqHbIX CHi\1TIT0M0B. B CBR3H C 3THM BIDI<HYIO p0Jib B 

JJ.HaruocTttKe BEBMT npttuaJ].Jie)KHT HHCTJ)yMeHTanbHhIM MeTo)].aM 

HCCJie,L(0BaHHR. 

IJ.enh. 1-fayqeutte ynhTJ)aJBYKOBOH H paJJ.ttouyKJIHJJ.HOH ceMH0THKH 

BEBMT H JuaqeuttR Ka)K)].oro H3 MeT0JJ.0B B )].ttaruocTHKe BEBMT. 

MaTepttanhI H MeT0JJ.hI. B KJIHHHKe q>aKyJihTeTcKoii xttpyprntt 

PfMY o6cne)].oBauo 24 nau.tteHTKH c BEBMT B B03pacTe OT 20 JJ.0 47 neT. 

TTOMHMO KJIHHHqecKoro o6cne,L(OBaHHR, BCeM 6oJibHblM BbITI0JIHeuo 

TJ)auca6JJ.OMHHanbuoe (TAY3AC) H TJ)aHcBarnuanhuoe (TBY3AC) 

YJibTJ)a3BYK0B0e aurH0CKaHHpoBaHHe Ta30BbIX H smquHK0BbIX Beu, 

pa.L(H0HYKJIH)].HaR q>ne6orpaq>HR (P<l>f) Ta30B0ro BeH03H0ro cerMeHTa H 

3MHCCH0HHaR K0MnbIOTepuaR TOMOrpaq>HR (3KT) Beu Ta3a. 

PeJyJihTaThI H o6cy)K)].eutte. B xo)].e ynhTJ)aJByKoBoro 

ttccne)].oBaum1 o6uapy)KttJIH, qTQ y 63% nau.tteHToK c BEBMT HMeeTCR 

pacurnpeutte tt peq>JIIOKC Kp0BH no o6eHM smqHHK0BblM BeHaM. JJ:ttaMeTJ) 

Beu ~one6ancR OT 0,6 JJ.0 1,2 CM cneBa H OT 0,5 JJ.0 0,8 cnpaBa. 

1130JIHpOBaHHOe nop~eutte JieBOH RHqHHKOBOH BeHbl BbIRBJieH0 y 19% 
60JibHbIX. y Bcex 6oJibHblX C BapHK03HOH TJ)aHCq>OpMau.tteii RHqHHK0BbIX 

Beu ua6.iIIO)].anH naTOJIOrHqeCKHH peq>JIIOKC Kp0BH no MaToqubIM BeHaM tt 

rpo3)].beBHJJ.H0MY cnneTeumo. Pacurnpeutte Beu MaToquoro, caKpanbuoro 

H rp03,L(beBH)].H0r0 CTIJieTeHHH ,L(HarH0CTHp0BanH y 18% 6oJibHbIX, 

RHqHHK0Bbie BeHbl B 3TOH rpynne 6hIJIH HHTaKTHbl. 

B xo)].e P<l>f TaJ0Boro cerMeHTa y nau.tteHTOK c BEBMT MhI 

ua6JIIO,L(anH peq>JIIOKC PaJJ.HOq>apMnpenapaTa (P<l>TT) BO BHYTJ)HTa30Bbie 

BeHbl (no-BH)].HMOMY, qepe3 BuyTJ)eHHIOIO n0.L(B3)].0IIIHYIO Beuy). O)].HaKO 
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K0HTJ)aCTHpoBaum1 smqHHK0BbIX Beu He npoHCX0)].HJI0. 3KT n03B0JIHJia 

BblSIBHTb H36hITOquoe HaKonneHHe P<l>TT B Beuax rpo3,L(beBH)].H0ro, 

MaToquoro H CaKpanbH0ro BeH03HbIX cnneTeHHH (75%), qTo YKa3bIBano 

ua )].enouttpoBaHHe Kp0BH B uttx. BbrnBneuo, qTo y 6onhHhIX c BEBMT 

oTH0IIIeutte aKTHBH0CTH P<l>TT B o6ll{eii noJJ.B3JJ.0IIIHoii Beue K TaKoBoii Bo 

B"YTJ)HTa30BbIX BeH03HbIX cnneTeHHRX C0CTaBJIReT 1: 1, B TO BpeMR KaK y 

nau.HeHT0B 6e3 BapHK03H0ro nop~eHHR BHYTJ)HTa30BbIX Beu OHO 6bIJIO 

4: 1. HapRJJ.Y C 3THM y 60% 6oJibHbIX ua6JIIO,L(anH K0HTJ)aCTHpoBautte 

neBOH j{IfqffHKOBOH BeHbl B BH,L(e T0HKOH TI0JI0Cbl CU.HHTHJIJIS!U.HH CJieBa OT 

HH)KHeH TIOJIOH BeHbI, a y 15% BH3yanmttpoBanH o6e S!HqHHK0Bh!e BeHbl. 

Y nau.tteHT0K C H30JIHp0BaHHblM paCIIIHpeutteM BHYTJ)HTa30BblX BeH03HbIX 

cnneTeHHH SIHqHHK0Bhie BeHbl He K0HTJ)aCTHpoBanHCb. 

3aKJiroqeutte. TAY3AC H TBY3AC no3B0JISIIOT BhISIBHTh 

paCIIIttpeutte SIHqHHK0BbIX Beu H BHYTJ)HTa30BhIX BeH03HblX cnneTeHHH, 

ou.euttTh cocTosiutte ttx KJianauuoro annapaTa, onpeJ].eJIHTh JJ.HaMeTp 

roua)].HhIX Beu. 

P<l>f H 3KT TaJ0BhIX Beu J].eMoHcTpttpyroT uanttqne H 

Bbipa)KeHH0CTb BeH03H0ro 3aCT0R B TI0JI0CTH Manora Ta3a. B cnyqae 

KJianauuoii ueJ].ocTaToquocTH roua)].HhIX Beu ua6nro,L(aeTcsi 

K0HTJ)aCTHp0BaHHe TI0CJie,L(HHX. 
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~ A.B.,)J.}i>poeamiiA.B.,KaJWI KHII A.B.,~mma O.B. 
<l>nrooc1.J,U111mpa«}>HH, KaK OCHOBHoii MeTQll npommnpooamm n :xupypmt1earoro 

JICIICIIHH XBH 
KarjJeopa </JaKy;1bmemcKou xupypzuu PI'MYc KJ'PCDM cepoermo-cocyoucmou xupypzuu 
u XUJJYPZWl-eCKou qmeOOJ102UU </JaKyllbmema ycooeputeHCf11806aHUfl BJXl'lei'l 
PocCUUCK020 axyoa;x:mseHHOcO MeOUlJWICKOcO ymJBeµ:wnema, 
I'KEJ,fg I UM. HHllupozoea. 

,[(narttoc'IWieCKHe Me'IO.L(bl, HCUOJib3yeMbie npH o6cne,n;oBaHHH 60JlbHhIX 

c ocJio)KHeHHhIMH tpopMaMH XBH ,n;oJDKHhI He TOJihKO 

BhUIBJl.llTh naTOJIOmqecKHe H3MeHemm B MarHCTpaJihHbIX BeHax, HO H 

UOMOraTh XHpypry B Bh16ope OUTHMaJlbHOro Mero,n;a neqemm 

Ua.I.\HeHTa. B xo,n;e o6cne,n;oBaHIDI 3THX nau:HeHTOB Hepe,n;KO BO3HHKaeT 

aonpoc - KaKoii cnoco6 neqemm m6paTh y KOHKpeTHOro 6onhHoro: 

KOHceprutTHBHhIH HJIH XHpypmqecKHii. Y Ua.I.\HeIITOB C rutpHK03HOH 

6one3Hbl0 - onepau:rni: KOppeKQHH MbIIIIeqHo-BeH03HOH UOMilbl 

e,n;HHCTBeHHhIH pa,n;HKaJihHhIH MeTO,n; neqeHrni:. CoaceM ,n;pyrasi: cmya.u:mi 

CKJia,n;hlruteTCR npH nocnpoM6otpJie6HTH11ecKOH 6one3HH 3,n;ech 

,LJ;OMHHHpyeT KOHcepBaTHBHOe neqeHHe, no,n;qac He yqHTblrutlOru;ee 

COCTORHHe BeH03HOH reMO,n;HHaMHKH, tpoPMY . 00Jle3HH ( OKKJII03HBHWI 

HJIH peKaHaJIH30BaHHWI), JIOKaJIH~ o6CTpYKQHH H ee I1pO'l}DKeHHOCTh, 

a TIUOKe COCTORHHe MbIIIIeqttO-BeH03HOH UOMilbl roneHH. 

B OTJIHqHe OT ynhTpa3BYKOBhIX MeTo,n;HK, KOTOpb1e 

,n;eMOHCTpHpy10T, B 6oJlbIIIeii creneHH, MoptponomqecKoe c~RHHe BeH, 

pa,rumttyKJIH.n;Hhie Mero.ro,I npe,n;CTilBJUIIOT HaH6onee noJittyIO HHq>OpMau:HIO o 

tpyHKQHOHaJlbHOM COCTORHHH q>ne6oreMO,LJ;HHaMHKH. B qacTHOCTH, TOJihKO c 

UOMOID;blO pa,n;Hotpne6orpatpHH MO.>KHO BbUIBHTh, COCTORHHe MbIIIIeqttO­

BeH03HOH UOMilhl roneHH H HaJIJ,fqJ,fe tpyttKUHOHaJihHOro COCTORHHR 

KOJimrrePaJibHOro KpOBOTOKa, KaK Ha roneHH, TaK H B UO,LJ;B3,LJ;OIIIH0-6e,n;peHHOM 

cerMeHTe. KpoMe Toro, He BCer,n;a C UOMOID;blO JIHIIlh KJIHHHqecKHX H 

YJibTpa3BYKOBbIX MeTO,LJ;OB MO.>KHO nporHO3HpOBaTb pe3yJihTaT 

XHpypmqecKoii onepaQHH. M 3,n;ech Heou:eHHMYJO noMOID;b 

OKa3blruteT JJ,HIIaMH1IecKaR pa,lOIOttyKJIH,lOIWI tpne6ocu:mmrrpatpHR. 
Heou:eHHMbIM ,LJ;OCTOHHCTBOM pa,n;HOH30TOUHOH 

,LJ;HHaMM.qecKOH ·tpne6orpaq>HH RBJIReTCR MaJIWI HHBa3HBHOCTh, HH3KWI 

nyqearuI Harpy3Ka Ha HCCJie,LJ;OBaTeJUI H 6om,1-1oro. Bo3MO)KHOCTh IIOBTOpHoro 

HCCJie,LJ;OMHHR 

KOJIHqecTBeHHblH 

UO3BOJUleI' ocyru;ecTBJIRTh KaqeCTBeHHhIH H 

KOHTpOJih 3a COCTORHHeM BeHO3HOro 
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KpOB006paru;eHHR, o6'beKTHBHO ou:eHHBaTb Pe3yJihTaTbl 

XHpyprHqecKoro BMeIIIaTeJibCTBa H ero 3<p<peKTHBHOCTb. YqeT 

acex COCTaBJIRIOID;HX npHTOKa H OTTOKa KpOBH B HHTepeCYJOID;eH 3OHe, 

BKJIJOqaR MarHCTpaJIH H KOJIJlaTePaJibHOO pycno, II03BOJUIIOT C 

MaTeMITTWiecKOH TOqffOCThlO onpe,n;e.rnm, UOKa3aHHR ,n;JIR IIIyHTHpYJOru;HX 

orrepau:HH. Eonee roro, npoae.n;eHHe cpne6ocQHHTHrpa<pHH B ,n;ayx pe)KHMax: 

CTaTHqecKoro H rrpH qJH3J,fqeCKOH HarpY3Ke - npHBO,n;RT K BbUIBJieHHIO H K 

IJeTKOMY 0O1-IHMaHHIO TeX MeXaHH3MOB o6pa30BaHIDI "nopoqJ-IbIX Kpyroa" 

BbIKJIIOqeHHOro KpOBOTOKa, KOTOpbie RBJIRIOTCR HaH6onee BIDKHhIMH 

B pa3BHTHH ,n;eKOMUeHcau:HH KpOBOTOKa H HCnpaBJieHHe KOTOpbIX 

COCTaBJIReT o,n;tty H3 OCHOBHbIX 3a,n;aq XHpypmqecKoro Jle<IeHHR. 
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Arlb6un:Knii A.B., rpuropnu P.A, KyJueu:oe A.H., KapaJIKnu A.B. 
MeTO~bl IIUCTpyMeUTaJibUOH ~uarUOCTHKII XpOBIIIJCCKOH BeUOJUOH 

ue~ocTaTOIJBOCTH UH,KBHX KOBe'IUOCTeii 

Kapeopa pa1<yllbmemc1wu xupyp2uu PI'MY c K)'pcoM cepoe11110-
cocyoucmou xupyp2uu u xupyp2u11ec1<ou qJlle60Jl02UU qJGKYllbmema 
ycoeepme11cmeoea11UR epa11eu Poccuuc1<020 20cyoapcmee1111020 
MeOUlJUHC1<020 ynueepcumema, 
I'KE M 1 UM. H.H.llupo2oea. 

Bb16op neqe6ttoii TaKTMKH M nporno3 y 6onbHbIX c XBH BO 

MH0r0M 3aBMC51T OT npaBMJlbHOll Il0CTaH0BKM AMarH03a. IloJIMMOpcl>mM 

KJIMH11qecK11x npoRBJieHMii XBH tte no3B0JI51eT npoaecTM 

Attcl>cl>epeHQMaJibHblll AMarH03, 0CH0BbIBMCb JIMIIIb Ha AaHHbIX attaMHe3a 

M KJIMHMqecKoro 0CM0Ypa. B 3TOll CB513M, MQ)l(HQ C yaepeHH0CTbIO 

roB0pHTb 0 Heo6xOAMMOCTM MCil0Jlb30BaHM51 o6beKTMBHbIX 

MHCYpyMeHTaJibHbIX MeT0A0B AMarH0CTMKM. 

Ee3yCJIOBHbIM JIMAepoM B 3TOll o6naCTM 51BJI51eTC51 

ynbTpaJByKoaoe attr11ocKatt11poaatt11e. Otto no3B0JI51eT tte T0JibKO 

Bbl51BMTb np11q11ey 3Toro CHHAp0Ma, HO M AaeT 11cqepnbrna10iu:y10 

MH4>opMaQMIO 0 C0CT051HMM rny6oKMX, noaepXH0CTHbIX M 

K0MMYHMKaHTHblX BeH M Il03B0JI51eT penrnTb Bonp0Cbl neqe6ttoii TaKTMKM 

y a6coJIIOTHOro 6oJibllIMHCTBa naQMeHT0B. 

34>4>eKTMBHOCTb M AMarH0CTMqecKa51 A0CT0BepH0CTb 

attrM0CKaHttp0BaHM51 CHM)KaIOTC51 npH JIMM4>aT11qecKOll HeA0CTaToqHQCTM 

(paccettBaHMe YJibYpaJByKOB0ro nyqKa 3a cqeT CK0nJieHM51 )l(MAK0CTM B 

IlOAKO)KHOll KJieTqaTKe) M B cnyqa51x 0TKpbITbIX Yp04>11qeCKMX 513B, 

AeJiaIOin:MX He)KeJiaTeJibHbIM K0HTaKT Aayq11Ka C 513BeHHOll 

noaepxH0CTbIO, B 3TMX CMTYaQM51X Mbl cqMTaeM onpaBAaHHblM 

MCn0Jib30BaHMe paAMOttyKJIHAHOll 4>ne6orpa4>1111. 

Heo6XOAMMOCTb npHMeHeHM51 paAMOM30TOilHOll 4>ne6orpa4>1111 

B03HMKaeT B He51CHbIX KJIMHMqecKMX CMTyaQM51X, K0rAa AaHHbIX 

YJibYpaJBYK0Boro MCCJieA0BaHM51 HeAOCTaToqHo M51 onpeAeJieHM51 

TQqHoro AMartto3a. IlOMMMO 3T0ro, paAM04>ne6orpa4>1151 MCil0Jlb3yeTC51 B 

KaqecTBe MeToAa nporH03HpoaaHM51 pe3yJihTaTa npeAnonaraeMoro 

onepaTMBHoro BMeIIIaTeJibCTBa, a TaK,Ke MR oQeHKM era 

34>4>eKTMBHOCTM. 11MeHHO 3TH CBOllCTBa, HapRAY C MaJI0MHBaJMBH0CTbIO, 

51BJl51IOTC51 0CH0BHblMM A0CT0MHCTBaMM paAM04>ne6orpa4>1111. 
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3HaqeHMe peHTreH0K0HYpaCTHOll 4>ne6orpa4>1111 nptt XBH B 

nocneAHMe roAbl cyiu:ecTBeHH0 CHM3MJl0Cb, TaK KaK 0ilMCaHHbie BbIIIIe 

MeT0AMKM (ropa3AO Mettee TpaBMaTMqHbie) B 3HaqMTeJibHOH Mepe 

nepeKpbIBaIOT era AMarHOCTMqecKMH AManaJ0H. 

BMecTe C TeM Otta coxpatt51eT CB0IO onpeAeJieHttyIO «HMIIIY» B 

AMarH0CTMKe IlOCTYpOM604>ne6MTHIIeCKOH 6one3HM. B nepay10 oqepeAb 

3T0 KacaeTC51 yToqHeHM51 aHaT0MMqecKMX M3MeHeHMH MarMCTpaJibHblX 

aeH B pe3yJihTaTe naTonor11qecKoro npoQecca AJIR aAeKBaTttoro 

nnaHHpoBaHM51 pa3JIMqHblX peK0HCTPYKTMBHblX BMeIIIaTeJibCTB. 

B HeK0TOpbIX cnyqa51x (xpoHMqecKM 0KKJII03M51 HM)l{Heii MJIM 

aepxtteii IlOJIOH BeHbl) Ba)KH0e AMarHOCTMqecKoe 3HaqeHMe MMeeT 

K0MilbIOTepHa51 TOMOrpa4>1151, 

OCHOBHOH QeJibIO TID:aTeJibH0r0 MHCYpyMeHTaJibH0ro 

o6cneAOBaHM51 nptt XBH 51BJI51eTc51 Bh16op onTMMaJibHOii neqe6ttoii 

TaKTMKM. 
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K.B. 3ammoscKeii, C.H. U:saeos, H.r. Kpesoeoros, 
T.II. Koet1,paTLesa, IO.Ji. JlnmMaeos 

Pat1,eoeyKJIB,ll,Hble MCTO,ll,bl BCCJIC,ll,OBaHBH B on:eeKe peaKTBBHOCTB 

cocy,ll,OB MaJIOro Kpyra Kposoo6pain:eeeH y 60JibHblX BpOiK,ll,CHHblMB 

nopoKaMB cept1,n;a, accon:eepoBaHHblMB CDOBblWCHHblM JieroqebJM 

KpOBOTOKOM. 

I'Y HHH l<apOUOll02UU THI( co PAMH 

AKryaJihHOCTb. 
HapyrneHHe neroqHoii MHKPOI.lHPKYJIHU.HH HBJIHeTCH HenpeMeHHOH 

cocTaBJIHIOl.Qeii Bpo)K,l{eHHhIX nopoKoB cepAu.a (BllC), 
conpoBO)K,l{aIOll{HXCH mnepBOJieMHeH MaJIOro Kpyra KpoBoo6pal.QeHHH 
(MKK). Ha.rrHqHe cHcTeMHo-neroqHoro rnyHTa npHBOAHT K ycHJieHHIO 
KpoBOTOKa H noBhillleHHIO AaBJieHHH B MKK c nocneAyIOl.QHM 
nporpeccHpoBaHHeM MOpq>o-q>yHKI.{HOHaJibHbIX H3MeHeHHH COCYAHCTOH 
cTeHKH. B o63opHoii CTaTbe S.M. Black c coaBT. (Black S.M., Bekker J.M. 
and all. Pediatric Research; Vol. 25, No 2, 2002) npHBOMTCH 
y6eAHTeJibHhie AaHHble O TOM, qro B noMep)KaHHH ODTHMaJibHOro TOttyca 
neroqHbIX COCYAOB H ypoBHH npoJIHq>epaTHBHOH aKTHBHOCTH HX 
rJiaAKOMbillleqHblX KJieTOK caMoe aKTHBHOe yqacTHe npHHHMaeT KOMDJieKC 

BaJOaKTHBHhIX cy6cTaHU.HH, npOAYU.HpyeMbIX neroqHhIMH 
3HAOTeJIHOIJ,HTaMH. lloBpe)K,l{eHHe nocJieAHHX (BTOpffqHOe no OTHOllleHHIO 

K rHnepBoJieMHH H rHnepTeH3HH MKK) npHBOAHT, cneAOBaTeJihHO, K 
HapyrneHHIO MexaHH3MOB peryJIHU,HH neroqHOH reMOAHHaMHKH, qTO 

HBJIHeTCH noTeHU,HaJibHbIM q>aKTopoM p113BHTH51 JieroqHOH rHnepTeH3HH. 
MaTepHa.rr H MeTOAbl HCCJieAOBaHHH 

O6neKTOM HccneAOBaHHH HBHJIHCh 23 nau,HeHTa c BTIC, 
KOTOpblM 6bIJia BbIDOJIHeHa KOppeKU,HH Aeq>eKTa (B 7 cnyqagx c nOMOll{blO 
onepau,HH Ha OTKpbITOM cepAu.e H B 15 - nyTeM 3HAOBaCKYJIHpHoro 

BMernaTeJibCTBa). CpeAHHH B03pacT 60JibHbIX COCTaBHJI 12,6±4,5 JieT, 
cpeAH HHX 6bIJIO 9 AeBoqeK, 24 MaJibqHKa. Y Bcex nau,HeHTOB 6bIJia 
AHarttOCTHpoBaHa CTeneHb HapyrneHHH KpOBoo6pal.QeHHH 1-11 <l>K 
(NYHA), H 1-2 CTMHH neroqHOH mnepTeH3HH no KJiaCCHq>HKaU,HH B.11. 
EypaKoBcKoro. CrpyKrypa nopoKoB: ~M:1111 12 (50%), ~)Kil 5 (21%), 
OATI 7 (19%). · B KaqecTBe KOttTpOJIH 6bma o6cneAOBaHa rpynna 
conOCTaBHMblX no nony H B03pacry AeTeH (n==7), y KOTOpblX AHartt03 
BTIC nocne KOMDJieKcHoro KJIHHHKO-HHcrpyMeHTaJibHoro o6cneAOBaHHH 
fihIJI HCKJIIOqeH. 
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PaAHOH)'KJIHAH)'IO aHmonyJihMOHorpaq>HIO (PAllf) c 99mTc­
IleHTaTeXOM BbIDOJIHHJIH AO- H nocne ycrpaHeHHH naTOJioniqecKoro 
c6poca KpOBH no CJieAyIOl.QeH cxeMe: nepBoe HCCJieAOBaHHe - B noKoe; 
BTOpoe - qepe3 60-90 MHH nocne BH)'TpHBeHHOro BBeAeHHH 3HaJianpHJiaTa 
(1,25 M2); TpeTbe - qepe3 10 MHH nocne cy6nHHrBaJihHOro nptteMa 
HHq>eAHnHHa. OnpeAeJIHJIH MOAaJibHOe BpeMH TpaH3HTa HHAHKaTopa no 
cocyAaM nerKHX (T LEG), a TaK)Ke ero COCTaBJIHIOll{He: apTepHaJibHOe {TAM) 
H BeH03HOe MOAaJibHOe BpeMH (T VM), Bblpa)KeHHhie B ceKyHAaX, 
noKaJaTeJih rnyHTHpoBaHHH KpOBH cneBa-HanpaBo (C2/C1) B 
OTHOCHTeJibHbIX eAHHHU,aX. JlyqeBaH Harpy3Ka Ha KpHTHqecKHe opraHbl 
nptt BBeAeHHH P<l>ll (0,5-1,0 MEKIKr Beca) He npeBb1rna.rra npeAeJihHO­
AODYCTHMhIX 3HaqeHHH H cocrnBJIHJia 0, 15-0,25 M3B. B KaqecTBe 
cpapMaKOJIOrHqecKHX areHTOB AJIH BbIDOJIHeHHH npo6 6hIJIH 
HCnOJib30BaHbI: 3HaJianpttJiaT 1,25 Mr (Enap®, KRKA) H HH<peAHnHH I 0 
Mr (Cordaflex®, EGIS). CrnTHCTHqecKyIO AOCTOBepHOCTh p113mfqttii 
oQeHHBaJIH no KpttTepttIO Mann-Whitney (AJIH 3aBHCHMhIX nepeMeHHhIX) 
HJIH no KpHTepmo Wilcoxon (AJIH He3aBHCHMblX nepeMeHHbIX). 
Pe3yJihTaTbI 
B cocTOHHHH q>yHKU.HOHaJihHOro noKoH y AeTeii c BTIC, o6cneAOBaHHhIX 
AO KoppeKI..\HH nopoKa, KpOBOTOK B MKK OKl13a.JICH, no cpaBHeHHIO c 
KOHTponeM, ycKopeHHbIM, npeHMyl.QeCTBeHHO, 3a cqeT apTepHaJibHOro 
BpeMeHH. Ha 3TO YKaJhIBaJIH 6onee BhICOKHe 3HaqeHHH T LEG ( 4,63±0,22 H 
5,52±0,28; p<0,05), TAM (2,32±0,13 tt 3,06±0,16; p<0,05); T VM (2,30±0,14 
H 2,46±0,15; p>0,05) H Ci/C1 (0,54±0,02 tt 0,35±0,01; p<0,05). 

B 3aBHCHMOCTH OT peaKU,HH apTepHaJibHOro BpeMeHH Ha 
HHq>eAHnHH, nau,tteHTbI nepeA onepau,tteii 6bIJIH pacnpeAeJieHbI Ha 2 
rpynnh1: I - yBeJIHqeHHe TAM; II- yMeHhrneHtte HJIH oTcyTcTBHe 
H3MeHeHHH TAM· llepByIO rpynny COCTaBHJIH 8 (35%) AeTeii, cpeAH 
KOTOpbIX npeo6JiaAaJIH nau,tteHTbl c Ae<peKTaMH Me)K)KeJiyAoqKOBOH 
neperopOAKH. Ko BTopoii rpynne 6bIJIH orneceHbI 15 AeTeii (65%), B 
OCHOBHOM, C Ae<peKTaMH Me)KnpeAcepAHOH neperopOAKH H OTKpbITbIM 
apTepHaJibHbIM npoTOKOM. OKll3aJIOCb, qTo y 6oJibHblX nepBOH rpynnhI 
y)Ke B noKoe Ha6JIIOAaJIOCb 6onee 6b1crpoe, no cpaBHeHHIO co BTOpOH, 
npoxo)K,l{eHtte HHAHKaTopa no cocyAaM nernttx, npettMyl.QeCTBeHHO, 3a 
cqeT apTepHaJibHOH COCTaBJIHIOll{eH (TAM - 2, 17±0, 14 tt 2, 73±0, 14; 
p<0,05), a TaK)Ke TettAeHU,HH K yMeHbIIIeHHIO o6'beMa CHCTeMHO­
neroqHoro lllYHTHpOBaHHH KpOBH (Ci/C1 - 0,49±0,02 H 0,57±0,02; 
p>0,05). Cq>0pMttpOBaHHbie HaMH rpynnbI 60JibHblX OTJIHqaJIHCb Apyr OT 
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...._ 

Apyra M no peaKQMM cocyAOB MKK Ha 3HaJJanpmmT. TaK, B nepBott 

rpynne B OTBeT Ha npMMeHeHMe 3HaJJanpMnaTa B 75% cny•rneB 

Ha6mOAaJJOCb yBeJIMqeHMe TAM, B TO BpeMSI KaK y 73% M3 qMcJia 6oJibHblX 

BTOpOH rpynne 6bmo OTMeqeHO yMeHbIIIeHMe HnM OTCYTCTBMe M3MeHeHMH 

AaHHOfO nOKa3aTensi; nOBbIIIIeHMe Ci/C1 B nepBOH rpynne npoMCXOAMJIO B 

50%, a BO BTOpOH - JIMlllb B 35% cnyqaeB. MmKHO npeAnOJIO)KMTb, qTo 

yMeHbIIIeHMe HnM OTCYTCTBMe H3MeHeHMH TAM B OTBeT Ha HHCpeAMnMH 

SIBJISleTCSI npH3HaKOM HOpMOTOttyca COCYAOB, YMMHeHMe TAM B OTBeT Ha 

HmpeAMnMH - CMMITTOMOM npeACYI.QeCTBOBaBIIIeH neroqHOH 

Ba30KOHCTPMKQMM, a 3aMeAneHMe nacca)Ka MHAMKaTopa no apTepMonaM 

nerKHX noA BJIMSIHMeM 3HaJJanpMnarn - noKa3aTeneM yqacTMSI PAAC B 

naToreHe3e cnaJMa neroqHbIX COCYAOB. CneAOBaTeJibHO, eCTb OCHOBaHMSI 

MHTepnpeTMpoBaTb B03pacTaHMe TAM B OTBeT Ha AeHCTBMe HmpeAMnMHa B 

coqeTaHMM C yMeHbllleHMeM HnM OTCYTCTBMeM M3MeHeHMH 3T0f0 

noKaJaTem1 nocne BBeAeHm1 3HaJJanpunaTa KaK B03MO)KHbIH npM3HaK 

3HAOTeJIMaJJbHOH AMCQJYHKQMM cocyAoB MKK. TTocne ycrpaHeHHSI 

naTonorMqecKoro IIIYHTMpoBaHMSI noKaJaTeJIM PATTf B noKoe cocTaBMJIM B 

QenoM no Bbr6opKe: Tu::G 5,37±0,26; TAM2,94±0,l l; TvM2,43±1,16; Cz/C1 

0,41±0,02 (qTo npaKTMqecKM COOTBeTCTBYIOT KOHTpOJibHblM 3HaqeHMS!M). 

TTpM 3TOM Mbl He OTMeTMJIM AOCTOBepHbIX pa3JIMqMif Me)K.IJ.y nepBOH M 

BTOpOH rpynnaMM HM B noKoe, HM no peaKQMM Ha MCnOJib3yeMbie 

Ba30AMJiaTaTOpbl, KOTopm1 xapaKTepH30BaJJaCb HeKOTOpOH TeHAeHQMeH K 

yMeHbIIIeHMIO T 1rnr, TAMM TsM, B coqeTaHMM c yBeJIMqeHMeM Cz/C I . 

TaKMM o6pa30M, paAMOttyKnMAHaSI aHrnonyJibMOHOrpa<pMSI, B coqeTaHMM C 

TecTaMM cpapMaKOJIOfMqecKMMM TecTaMM (npo6a c HmpeAMnMHOM WMJIM 

3HaJJanpMJiaTOM), no3BOJISieT a,D.eKBaTHO OQeHMTb COCTOSIHHe 

peaKTHBHOCTM neroqHbIX cocyAOB y 6onbHbrx, crpa,D.aIOI.QMX BTTC, 

accOQMMpOBaHHbIMM C nOBbIIIIeHHbIM neroqHbIM KpOBOTOKOM. 
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Mmrnu C.M., qepuon B.11., Ma1rnpona E.B., Kpuno~eKoB E.B., 
JlumManon IO.Ii. 
O,D.HOcl>OTOHHaH 3MIICCH0HH3H K0l\lllhlOTepuaH T01\10rpacJ>nn H 3Kr­
cu11xponu1nponannan mia11ap11an CQ1111T11rpacJ>1rn cep,D.Qa c 99mTc­
TeTpocJ>ocM11110M B ,D.11ar11ocT11Ke r116epu11ponauuoro MH0Kap,D.a 
H/111 KapouoJ1owu THI.{ COP AMH, To.MCK, Poccufl. 

Ha cerOAHSIIIIHMH AeHb peBacKynsipH3aQMSI MMOKapAa, 

HanpaBJieHHaSI Ha BOCCTaHOBJieHMe KpOBOTOKa B yqaCTKaX co CHM)KeHHOH 

KopottapHOH nepcpy3MeH, SIBJISleTCSI OCHOBHbIM XMpyprMqeCKMe MeTOAOM 

neqeHMSI MIIIeMMqecKou 6one3HM cepAQa (HBC). TTpM 3TOM OAHMM H3 

noKa3aHMH K BbinOJIHeHMIO onepaTMBHOfO BMeIIIaTeJibCTBa SIBJISleTCH 

HaJJMqMe y naQMeHTa "ru6epHMpoBaHHoro MMOKapAa". fM6epHaQMH - 3Ta 

o6naCTb XpOHMqecKM MIIIeMM3MpOBaHHOH, HO npM 3TOM )KH3Hecnoco6HOH 

cepAeqHoif TKaHM c o6paTMMO HapyIIIeHHOH MHorponHott QJYHKQMeij, 

KOTopasi BOCCTaHaBJIMBaeTCSI nocne ycneIIIHOH peBacKynsipH3aQMM. 

CQMHTMrpacpMqecKMe MeTOAMKM HaIIIJIM IIIMpOKOe npMMeHeHMe B 

AMarHOCTMKe rM6epHMpoBaHHOfO MMOKapAa. OHM n03BOJIHIOT 061,eKTHBHO 

OQeHHTb 3<p<peKTMBHOCTb peBaCKynsipH3aQHH, BbIHBHTb KaK CTeneHb 

BOCCTaHOBJieHMH KpOBOTOKa B MIIIeMM3HpOBaHHbIX yqacTKax MMOKapAa, 

TaK H ynyqIIIeHMe COKpaTHTeJibHOH QJYHKQMM MMOKapAa, qTo SIBJISI:eTCH 

HeMaJJOBa)KHOH xapaKTepHCTMKOH pe3yJibTaTOB npoBeAeHHOfO neqeHMSI. 

U:eJiblO pa60Tbl HBMJIOCb H3yquTb 3<p<peKTMBHOCTb OAHOQJOTOHHOH 

3MMCCHOHHOH KOMnbIOTepHOH TOMOrpa<pHM (O3KT) M nnaHapHOH 3Kf­

c1rnxpOHM3HpOBaHHOH CQMHTHrpa<pMM (3Kf-TTC) C 
99

mTc-TeTpOQJOCMMHOM 

s coqeTaHMH c HMTpOrnMQepMHOBOH npo6ou B BblSIBJieHMM 

)KM3Hecnoco6Horo MMOKapAa. 

Mamepua.!l u ;wemo0bl. 

B MCCJieAOBaHHe BKnJoqeHbl 15 My)KqMH B B03pacTe OT 40 AO 66 

JieT (cpeAHMH B03pacT 49,9±8,1), crpa,D.aIOrn:MX MEC C noCTMH<papKTHbIM 

KapAMOCKnep030M (B aHaMHe3e OT 1 AO 3 MH<papKTOB MHOKapAa - B 

cpeAHeM 1, 7±0,8) u CTeHoKapAMett Hanpsi:)KeHMH III-IV <I>K no KaHaACKOH 

Knaccn<pnKaQHH. BceM naQMeHTaM 6bma npoBeAeHa nnaHoBasi 

XMpypruqecKasi: peBacKynsipH3aQMSI MHoKapAa. ~o M qepe3 4 HeAenu nocne 

peBacKynsi:pH3aQHM nocJieAOBaTeJibHO 6bIJIH npoBeAeHbl O3KT MHOKapAa 

C 
99

mTc-TerpocpocMMHOM M nnaHapHaSI 3Kf-CMHXpOHH3MpOBaHHasi: 
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nepq>y3HOHHrul CQHHTHrpaq>ml cepAI..ta B noKoe H C cy6nHHrBa.JU,HblM 
npHeMOM HHTJ)OfnHI..tepHHa. 

AHanH3 noKanbHI,IX HapyrneHHH nepq>y3HH H COKpaTHTenbHOH 
q>YHKQHH nesoro )KenyAoqKa npOBOAHnH C HCITOnb30BaHHeM 6-
cerMeHTapHOH MOAenH nesoro )KenyAoqKa no 3-6ann1,ttoii rnKane, rAe: 1 -

HOpManbHrul COKpaTHMOCTblnepq>y3mi:, 2 - fHIT()KHHe3HAfmnonepq>y3HH, 3 
- aKHHe3HH HnH AHCKHHe3HHianepq>y3mI. )Kmttecnoco6HbIMH cqHTanH Te . 
H3 aKHHeTHqHI,IX cerMeHTOB, B KOTOpbIX HMeno Mecro HCXOAHO BbICOKOe 
(> 30%) HaKonneHHe P<I>II, nH6o ynyqrnettHe nepq>y3HH HnH 

COKpaTHMOCTH nocne npHeMa HHTJ)OfnHI.(epHHa Ha 1 6ann H 6onee. 

Pe3ynbTaTbl H HX o6cy)K.l{eHHe. 

AHanmy 6Mno ITOABepmyro 90 cerMeHTOB. IlpH nposeAeHHH 
CQHHTHrpaq>HH MHOKapAa C 99mTc-TeTJ)Oq>OCMHHOM B ITOKOe AO 

onepaTHBHoro BMeIIIaTenbCTBa 6hlnO BbIHBneHO 40 cerMeHTOB c 

HOpManbHbIM MHOKapAHanbHblM KpOBOTOKOM H 50 - c HapymeHHeM 

nepq>y3HH (PHc.l). B OTBeT Ha npHeM HHTJ)OfnHQepHHa B 34 mno- H 
anepq>y3HpyeMbIX ceKTopax OTMeqanocb ycHneHHe aKKyMynHQHH P<I>II. 
Ilocne pesacKynHpH3aQHH KOnHqecTBO cerMeHTOB C HOpManbHOH 

nepq>y3Heii ysenHqHnOCI, AO 70 cerMeHTOB, npH 3TOM qHcno 

anepq>y3HpyeMbIX H mnonepq>y3HpyeMblX cerMeHTOB COCTaBHnO 14 H 6 
cerMeHTOB COOTBeTCTBeHHO. qyBCTBHTenbHOCTh nepq>y3HOHHOH 

CQHHTHrpaq>HH MHOKapAa C 99mTc-TeTJ)Oq>OCMHHOM C cy6nHHrBanbHbIM 
npHeMOM HHTJ)OfnHQepHHa COCTaBHna 90%, cneQHq>HqHoCTI, 65%. 
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a) 6) 
6) 

D- HOpMonepqiy3mi: li]mnonepq>y3HH - ■ 
anepqiy3mi: 

PHc. 1. Ilepqiy3mi: MHOKapAa C 99mTC-TeTJ)Oq>OCMHHOM: a) - B 

ITOKOe AO onepaQHH, 6) - npH npoBeAeHHH HHTJ)ornmiepHHOBOH npo61,1 

AO onepaI..tHH, s) - B noKoe nocne onepaQHH pesacKynHpmaQHH. 

IlpH attanme AaHHbIX nonyqeHHbIX nocne nposeAeHHH 3Kr­
CHHxpottmHposauttoii nnaHapttoii CI..tHHTHrpaq>HH 61,mo o6ttapy)KeHo, 
qTo AO pesacKym1pma1..tHH B ITOKOe 51 cerMeHT o6na.l{an HOpManbHOH 

COKpaTHMOCTblO, HapyrneHHe noKanbHOH HHOTJ)OITHOH q>yHKI..tHH 
BbIHBnHnOCI, B 39 aHanH3HpyeMbIX ceKTOpax, npH 3TOM B 27 -

OTMeqancH aKHHe3 MHOKapAa, a 12 6bmH rHITOKHHeTHqHI,JMH (PHc. 2). 

B OTBeT Ha HHTJ)OfnHQepHHOBYIO npo6y 0611.lee qHcno HOpManbHO 
COKpall.laIOil.lHXCH cerMeHTOB ysenHqHnOCb Ha 11, AOCTHrttyB 
BeJrnqHHI,I 62, a qHcno aKHHeTHqHI,IX H fHITOKHHeTHqHI,IX CeKTopoB 

COCTaBHno 18 H 10, COOTBeTCTBeHHO. Ilocne nposeAeHHH onepaQHH 

pesacKynHpH3aQHH qHcno HOpManbHO COKpall.laIOil.lHXCH cerMeHTOB 
ysenHqHnOCI, Ha 10 cerMeHTOB, COCTaBHB 61 HOpMOKHHeTHqffI,JH 
cerMeHT, aKHHeTHqHI,IX H fHITOKHHeTHqHI,IX cerMeHTOB yMeHbIIIHnOCI, 
Ha 6 H 4 cerMeHTa, COOTBeTCTBeHHO. 

qyBCTBHTenbHOCTI, 3Kr-CHHXpOHH3HposaHHOH nepq>y3HOHHOH 
CQHHTHrpaq>HH MHOKapAa C 

99
mTC-TeTJ)O<pOCMHHOM 8 BbIHBneHHH 

)KH3Hecnoco6HbIX yqacTKOB MHOKapAa JI)K COCTaBHna 75% npH 
cne1..tHcpHqttocrn 84%. 
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6) 

a) 
6) 

□ ~ .. ■ 
- H0pM0KHHe3 - fHII0KHHe3 - aKHHe3 

Pm~. 2. CoKpaTHMOCTb MH0KapJJ.a no J].aHHblM 3Kf­

CHHXpOHH3HpOBaHHOH rrepq>y3HOHHOH CQHHTHrpaq>HH MH0KapJ].a C 
99

mTc-TeTPO!pOCMHHOM: a) - B II0K0e }].0 orrepaQHH, 6) - rrpH 

rrpoBe}].eHHH HffTPOfflHQepHHOBOH rrpo6bI }].0 orrepaQHH, B) - B II0K0e 

rrocne orrepaQHH peBaceyllilpH3aQHH. 

TaKHM o6pa30M, nnaHapHWI 3Kf-CHHXpOHH3HpoBaHHmI 

rrepq>y3HOHHWI CQHHTHrpaq>HH H OJJ.HO!pOTOHHWI 3MHCCH0HHaH 

K0MIIbIOTepHWI TOMorpaq>HH cep.D.Qa 
9
9mTc-TeTPO!pOCMHHOM, 

BbIII0ntteHHble B coqeTaHHH c cy6nHHfBMbHblM nptteM0M 

HHTp0rnHQepHHa, HBflHIOTCH BblCOKOHH!pOpMaTHBHblMH MeT0JJ.HKaMH 

BblHBneHHH )KH3ttecrroco6Horo MH0Kap}].a H M0ryT 6bITb HCn0nb30BaHbl 

}].nH nporH03a B0CCTaH0BneHHH HX C0KpaTHM0CTH. 
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CJf.Ca3ouoea, B.H.1.Jepuoe, I0.6.JlewMauoe. 
CpaeueTeJILHaH oQeHKa O3KT c 99MTc-HMP AO-JieiiKoQuTaMe u 
99MTc-nupoct>occt>aTOM B ~uarH0CTUKe B0CilaJIUTeJILHLIX nopaiKeHeii 
MU0Kap~a. 
HHH KapouoJZ02uu THI.{ CO PAMH, ToMCK -

O.D.HOH H3 HaH6onee arcryanbHbIX npo6neM COBpeMeHHOH 

KapJJ.H0fl0fHH 0CTaeTCH }].HarH0CTHKa B0CilMHTenbHblX rrpo[leCC0B B 

MH0Kap}].e, qTQ orrpe}].enHeTCH IIIHpOKOH pacrrpocTpatteHH0CTbJO J].aHHOH 

naTonorHH, H HecneQHq>HqHblM xapaKTepoM ee KnHHHqecKHX H 

HHCTPYMettTanbtto-na6opaTOpHbIX npoHnneHHH. O.D.HHM ux nyTeii 

perneHHH }].aHHOH npo6neMbl M0)KeT cny)KHTb HCI10flb30BattHe MeT0JJ.0B 

HJ].epHOH Me}].HQHHbl, K0T0pbie I103B0flHJOT 0QeHHTb 

rraTO!pH3HOnorHqecKHe npoQeCCbl, npoHCX0AA~He B rropa)KeHH0M opratte. 

B rrocne}].HHe f0}].bl 3a py6e)KOM 6binH C03}].aHbl crreQH!pHqecK~e 

paJJ.HO<papMrrperrapaTbl }].nH J].HafH0CTHKH B0CIIMHTenhHbIX 3a6oneBaHHH, 

0}].HaKo HX 3HaqHM0CTb B KapJJ.H0norHH TPYJJ.H0 cqHTaTb JJ.OKa3aHHOH H3-3a 

ManoqttcneHH0CTH rrpoBe}].eHHbIX HayqHo-Hccne}].0BaTenbCKHX pa6oT. 

Uenb nccnenoBattttH: oQeHHTb H corrocTaBHTb B03M0)KH0CTH 

CQHHTHrpaq>HH C 
9
9mTC-IIHpO!pOC<paTOM H ayTOneiiKOQHTaMH, MeqeHHbIMH 

99
mTc-HMPAO B JJ.Hari-IocTHKe MH0KapJJ.HT0B. 

MaTepHMbl tt MeTO.ll,bl. B Hccne}].0BaHHe 6binH BKnIOqeHbl 11 
6onbHbIX 0CTPbIM HH<peKQHOHHo-anneprnqecKHM MH0KapJJ.HT0M (7 
)Kett~HH H 4 My)KqHHbI), Haxo}].HBmHxcH Ha neqettHH B KnHHHKax HMH 
Kap}].Honomtt T~ CO P AMH. Cpe.D.HHH B03pacT rraQHeHT0B cocTaBHn 

25±3,6 neT. ~Hartto3 nepH!pHQHpOBanH Ha 0CH0BaHHH KnHHHqeCKHX 

KpHTepHeB 0CTP0f0_ HH<peKQHOHHo-anneprHqecKOro MH0Kap}].HTa 

IIpHHHTblX NYHA B 1973 f0JJ.Y. 

B K0HTP0flbttylO rpyrrny B0illnH 10 rraQHeHT0B, H3 K0T0pbIX 6 
CTPa.D.anH 3KCTPaKap}].HMbHblMH B0CIIanHTenbHblMH 3a6oneBaHHHMH. 

EonbHbIX HH<peKQHOHHO-anneprttqecKHM MH0Kap}].HT0M 

o6cne}].OBMH rrpH II0M0~H O}].HO!pOTOHHOH 3MHCCHOHHOH KOMIIbJOTepHOH 

TOMorpaq>HH (O3KT) c 
99

mTc-HMPAO-neiiKOQHTaMH H 
99

mTc­

IIHpoq>ocq>aTOM JJ.0 H rrocne Kypca neqeHHH ( 4-8 He}].enb ). 

B KOHTPOflbHOH rpyrrrre 3TH )Ke CQHHTHrpaq>HqecKHe Hccne}].0BaHHH 

6bmH npoBe}].eHbl 0}].H0KpaTH0. 
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JleUKOQHTbl Menurn 99m-TeXHeQHeM, uerrOJib3YH rrperrapaT 
3KeaMeTa3HM ("Ceretee") KoprropaQuu «Nyeomed Amersham». 
CKaHupoBaHue B pe)KHMe «Bee reno» u O3KT rrpoBO.D.HJIH qepe3 3 q 
rroene BffYTPHBeHHOU HH'beKQHH 350-400 MEK eyerreH3HH MeqeHblX 
KJieTOK. 

CQnHTurpacpmo eep.D.Qa e 99mTe-rr~Clq>oecpaTOM oeyllleeTBJIHJIH 
qepe3 2 eYTOK rroene rrpoBe.ZJ.eHHH O3KT e mTe-HMPAO-neiiKOQHTaMH. · 
11eeJie.D.OBaHHe BblfIOJIHHJIH B TOMOrpacpuqeeKOM pe)KHMe qepe3 1,5 q 

rroene BBe.ZJ.eHHH 370 MEK pa.D.uocpapMrrperraparn (P<l>II). 
3arrueb O3KT BO Beex ueeJie.ZJ.OBaHHHX rrpOBO.ZJ.HJIH Ha raMMa­

KaMepax «OMera-500» («Teehnieare» CIIIA-repMaHHH) u rKC-301T 
(PoeeuH). 

Pe3yJibTaTbl uecnenoBaHHH. Ilo .D.aHHbIM eQHHTHrpaq>HH e 99mTe­
HMPAO-JieUKOQHTaMH, y 6oJihHhIX HH<peKQHOHHo-aJIJiepruqeeKHM 
MHOKap.D.HTOM, rraToJioruqeeKoe HaKOIIJieHue P<l>IT 6hIJIO BblHBJieHO s 
100% enyqaeB. Ilpu 3TOM y 7 rraQHeHTOB aKKyMYJIHQHH HH.lJ.HKaTOpa 
HOeHJia .lJ.Hq>q>y3HblH xapaKTep, a y 4 - oqaroBhIH. B 3aBHeHMOeTH OT 
pe3yJihTaToB BmyanhHOH oQeHKH eQuHTurpacpuqeeKHX mo6pa)KeHHH see 
6oJibHbie 6bIJIH IIO.lJ.pa3.l(eJieHhl Ha IIO.lJ.rpyrrrthI e «HHTeHeHBHbIM» 
(HaKoIIJieHue 99mTe-HMPAO-neiiKOQHTOB B eep.D.Qe eooTBeTeTByeT HJIH 

rrpeBhIIIIaeT HX q>HKeaQHJO B rpy.ZJ.HHe) " «o~eTJIHBbIM» (HaKoIIJieHue 
P<l>IT B eep.D.Qe MeHhIIIe qeM_ B rpy.D.nHe, HO 6oJibIIIe qeM B pe6pax) 
BKJIIOqeHueM «MeqeHbIX JieHKOQHTOB». B 6oJihIIIHHeTBe enyqaeB 

aKKYMYJIHQHH pa.ZJ.HOHYKJIH.lJ.Horo HH.lJ.HKaTopa HOeHJia «HHTeHeHBHhIH>> 
xapaKTep (y 9 qeJioBeK). «0TqeTJIHBhie» BKJIIOqeHHH P<l>Il Mbl 
3aperneTµHpOBaJIH JIHIIlb Ha 2 eQHHTHrpaMMax e .lJ.Hq>q>y3HbIM 
paerrpe,l(eJieHHeM pa.ZJ.HO"YKJIH.lJ.HOro HH.lJ.HKaTOpa. PaeqeT K03q>q>HQHeHTa 
«eep.D.Qe/nerKue» IIOKa3aJI, qTo B epe.l(HeM no rpyrrrre oH eoeTaBJIHeT 

4,02±0,33, y 6oJibHhIX e «HHTeHeHBHhIM» BKJIIOqeHueM 99mTe-HMPAO­

neiiKOQHTOB - 4,42±0,27, a y rraQHeHTOB e «o~eTJIHBbIM» BKJIJOqeHHeM -
2,3. 

lf HmeHCUBH0Cmb aKK)'MYllRlfUU 99mTc-nupo<jJoc<jJama 6 cepolfe 
0lfeHUBQJlU K0llU'leCmBeHH0 no uHiJeKcy «cepolfe/J1e2Kue» 6 coomBemcmBuu 
c KJlaccu<jJuKalfueu H.I'.KpuBOH020Ba 0llfl iJu<jJpy3HblX BKlllO'leHuu 
<jJoc<jJamHblX K0.M1VleKC06 mexHelfWl U noiJpa3iJeJ1JlllU HQ ((UHmeHCU6H0e» 
(«cepiJlfe/J1e2Kue» > 1,6), «cpeiJHeu uHmeHCUBHocmu» («cepiJlfe/J1e2Kue» 
1,4-1,6) u «cJ1a6ou UHmeHCUBHocmu» («cepolfelJ1e2Kue» <1,4). 
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Ha1<01VZeHWl nocJ1eiJHeu Kame20puu omHocRmcR K BapuaHma.M Hop.Mbl. llo 
pe3Yllbmama.M O3KT Ha.MU 6blllO BblflBJleHo iJu<jJ<jJy3HOe namoJ102u1Jec1<oe 
Ha1<01VZeHue paiJuo<jJap.Mnpenapama y 91% 06cJ1eiJ0BaHHblX llUlf c 
UHq_JeKlfUOHHO-QJlflep2U'leC1<:UM MUOKapiJumo.M (Y 6 'leJl06eK 
«uHmeHCU6HaJl» QKKYMYllJllfWl P<Pll, y 4 - «cpeiJHeu UHmeHCU6H0Cmu», u y 
1 60J1bH020 cJ1a60 6blpQ:JICeHH0e 6Kll101JeHue UH0UKamopa). 

Iloene neqeHHH y seex rraQneHTOB OTMeqanoeb ynyqIIIeHue 
KJIHHHqeeKOU eHMIITOMaTHKH, qeMy eooTBeTeTBOBaJIO eHU)KeHue o6'beMa 
aKKYMYJIHQHH «MeqeHHbIX ayrnneHKOQHTOB» B eep.l(Qe y 4 H3 6 60JibHbIX. 
B TO )Ke BpeMH, HHTeHeHBHOeTb HaKOIIJieHUH P<l>ll B oqarax BoerraneHUH 
He H3MeHHJiaeb. HarrpOTHB, epaBHHTeJibHbIU aHaJIH3 H306pa)KeHHH, 
rronyqeHHhIX rrpu O3KT e 99mTe-rrupocpoecpaTOM B .lJ.HHaMnKe neqeHHH, 
rroKa3aJI yMeHhIIIeHue HHTeHeHBHoeTu aKKyMYJIHQHH 3Toro P<l>IT B eep.D.Qe 
rroene Kypea Tepanuu, rrpu 3TOM paerrpe.D.eJieHue ero He H3MeHHJIOeb. 

B KOffTPOJihHOH spyrrrre, rraTonoruqeeKoe HaKoIIJieHue 99mTe­

rrupocpoecparn 6bmo BhIHBJieHo y 7 H3 10 o6ene.l(OBaHHhlX JIHQ, a 99mTe­

HMPAO-neuKOQHTOB y 1. 
BbIBOAhI: 
1.O3KT e 99mTe-HMPAO-neiiKOQHTaMu II03BOJIHeT e BbieoKou 

TOqHoeThlO .ZJ.HarHoeTupoBaTb oeTµblH HH<peKQHOHHO-aJIJiepruqeeKHU 

MHOKap.D.HT H .lJ.Hq>cpepeHI.(HpOBaTb ero oqarosyIO H .ZJ.Hq>q>y3uyIO cpopMbl. 
qyBeTBHTeJibHOeTb MeTO.ZJ.a rrpu 3TOM eoeTaBmieT 100%, a erreQucpuqHoeTb 
-90%. 

2.O3KT e 99mTe-rrupocpoecpaTOM o6Jia.D.aeT OTHOeHTeJibHO HH3KOH 
ee6eeTOHMOeThIO, rrpoeTOTOH BblfIOJIHeHHH u BhieOKOH 
qyBeTBHTeJibHOeTblO (91 % ) B .D.HaruoeTHKe OeTµoro HH<peKQHOHHO­
aJIJiepruqeeKoro MHOKap.D.ma, 6naro.D.apH qeMY, HeeMOTPH Ha 
epaBHHTeJibHO HH3KYIO erreQucpuqHoeTh (30%), MO)KeT yerreIIIHo 
uerrOJib30BaTbeH .ll.JIH eKpHHHPYIOlllHX ueeJie.ZJ.OBaHHH H .lJ.HHaMuqeeKoro 
Ha6JIIO.ZJ.eHuH· 3a TeqeHneM BoerranmeJibHoro rrpoQeeea. 
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TeJHCLI IlOCTepHLIX coo6m:eunii ceK~HH 

«Pa)];HOHYK.TIH)];HLie MCTO)];LI HHCJIC)];OBannii B Kap,ll;HOJIOrHH 

n aurnonornn» 

A.B.KapaJIKHH, M.P.KyJneQoe, B.M.KomKun, E.B.lioJii:.ue, 
C.B.Poi:.uonoe, B.<1>.KyJneQoea, A.H.EerparJ,oe, Il.lOSoJiocnnQKHii 
BoJMOiKHOCTH CQHHTHrparJ>uu B i:.uarHOCTHKe xpoeu11ecKoii umeMHH 
MblWQ HHiKHHX KOHC'IHOCTeii 

PI'MY, Moc1<.Ba 

OAHOH H3 BIDKHhlX npo6JieM COBpeMeHHOH aHrHOJIOrHH .SIBmieTCR 

B03M0)KHOCTb AOCTOBepHoro onpeAeJieHHSI CTeneHH mneMHH Mblllil..\ 

HH)KHHX KOHeqHOCTeH, BJIHSIIOIIUUI Ha TaKTmcy JieqeHHR 6oJibHhlX 

xpoHH'leCKOH apTepttanhHOH HeAOCTaTO'IHOCThIO KOHe'!HOCTeii (XAHK). 
IlpH 3TOM KJIHHH'leCKHe MeTOAhl onpeAeJieHHR CTeneHH paCCTPOHCTB 

apTepHaJibHOro KpOB006pameHHSI KOHe'!HOCTeH, RBJIRIOTCR B AOCTaTO'IHOH 

Mepe cy6neKTHBHhlMH H 3aBHCRT OT nopora 6oneBOH qyBCTBHTeJibHOCTH 

ttccneAyeMoro naQHeHrn. KpoMe 3Toro, c noMomhIO HHX TPYAHO BhIRBHTh 

TaK Ha3hIBaeMble AOKJIHHH'leCKHe C~HH 3a60JieBaHHR, a nORBJIRIOmHeCR 

60JIH B HH)KHHX KOHe'!HOCTRX MOryT 6bITh o6ycJIOBJieHhl Apyrou, He 

cocyAHCTOH naTOnomeii. 

QeJihlO Hameu pa60Thl RBHJiaCb pa3pa6oTKa HOBOro H30TOnHoro MeTOAa H 

onpeAeJieHHe 'leTKHX CQHHTHrpaqmqecKHx KpHTepHeB HllieMHH Mhlllil..\ 

HH)KHHX KOHe'!HOCTeu npH HX xpOHH'leCKOH aprepHaJibHOH 

HeAOCTaTO'IHOCTH. 

B OCHOBY pa60Tbl nOJIO)KeHo HCCJieAOBaHHe HOpMaJihHbIX 

nOKa3aTeJieH AHHaMH'leCKOH H CTaTH'leCKOH q>a3 CI..\HHTHrpaq>HH Mblllil..\ 

HH)KHlfX KOHe'!HOCTeii. ,[(.rm 3TOro 6bIJIO npoBeAeHo cneQHaJibHOe 

HCCJieAOBaHHe, B KOTOpOM YKaJaHHbie napaMeTPbl onpeAeJIRJIHCb y 16 
MOJIOAhIX, B B03pacTe OT 18 AO 30 JieT naQHeHTOB, CTPMaIOmHx 

BapHK03HOH 6oJie3HblO BeH HH)KHHX KOHe'!HOCTeii 6e3 KJIHHH'!eCKHX H 

HHCTPYMeHTaJibHbIX (yJihTPaJBYKOBM AOilIIJieporpaq>HSI H YJihTPaJBYKOBOe 

aHrHOCKaHHpoBaHHe) npH3HaKOB xpoHH'leCKOH apTepHaJibHOH 

HeAOCTaTO'IHOCTH KOHe'!HOCTeH (KOffTPOJlbHM rpynna). y HHX nocne 

BBeAeHHSI B Ky6HTaJihttyIO Betty PMHOq>pMnpenaparn «Myoview» (
99

mTc­

TeTPOqlOCMHH) q>HpMbl «Nycomed» OQeHHBaJiacb rtepq>y3HR Mblllil..\ no 
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npttBeAeHHOMY HH)Ke npOTOKOJiy. CQHHTHrpaq>HSI Mblllil..\ HH)KHHX 

KOHe'!HOCTeH BhIIIOJIHSIJiaCb B ABa 3Tana (B Te'!eHHe 2 AHeii). 

Ha nepBOM 3Tane onpeAeJISIJiaCb nepq>y3HR MbllliQ B noKoe. 

IlaQHeHT noMemancSI npeA AeTeKTOpOM raMMa-KaMepbI B 

ropH30HTaJibHOM HJIH BePTHKaJihHOM nOJIO)KeHHH (B 3aBHCHMOCTH OT 

KOHCTPYKTHBHhIX B03MO)KHOCTeii annapazypbI) TaK, 1IT06bI o6e roJieHH 

HaXOAHJIHCb B none 3peHHR nptt6opa. B Ky6HTaJibttylO Betty BBOAHJIH 370 
MEK (10 mci) paAHOq>apMnpenapaTa «Myoview» {99

mTC-TeTPOq>OCMHHa) 

qmpMhI «Nycomed». HenocpeACTBeHHO nocne HH'heKQHH «MeTKH» 

3aDHChlBaJIH 60 cepHHHblX CQHHTHrpaMM, K~M MHTeJibHOCThIO 1 
ceeyHAa, 'ITO COCTaBmIJIO AHHaMH'!ecKyIO q>aJy HCCJieAOBaHHR. 3aTeM 

npOH3BOAHJIH nOCTPOeHHe KpHBhlX «aKTHBHOCTb-BpeMR» H 

aHaJIH3HpOBaJIH cneAyIOmHe napaMeTPhI, OTpIDKaIOmHe HHTeHCHBHOCTh 

apTepHaJibHOrO KpOBOCHa6)KeHHR KOHe'!HOCTH: 

T npHXOAa - BpeMR OT Ha1Iana KpHBoii AO Mecrn BttyTPHBeHHoii 

HH'beKQHH PMHOq>apMnpenaparn; 

T nnaTO - BpeMR OT Ha'!ana KpHBOH AO BhIXOAa ee Ha IIJiaTo. 

,[(anee qepe3 15 MHttyT 3anHCb1BaJIH CTaTH'leCKHe CI..\HHTHrpaMMbl 

Mblllil..\ roneHeii tt 6eAep c MHTeJibHOCThIO c6opa HHq>OpMaQHH no 2 
MHttyThl Ha KMp. IlpH 3TOM onpeAeJISIJiaCb HHTeHCHBHOCTb HaKoIIJieHHSI 

paAHOq>apMnpenapaTa B MbllliQax KOHe'IHOCTH, xapaKTepmyIOmM 

COCTORHHe TKaHeBoro MeTa6oJIH3Ma HCcne.zzyeMhIX perHOHOB. 

He paHee, 1IeM Ha cne.zzy10mtte cyTKH (nocne pacnMa H 

BhIBeAeHHSI H3 opraHH3Ma PMHOq>apMnpenapaTa) BblIIOJIHRJIH BTOpoii 

3Tan HCCJieAOBaHHSI, TaK)Ke COCTORmHu H3 AHHaMH'leCKOH H CTaTH'!eCKOH 

q>a3. OTJIH'!HeM BTOporo 3Tana RBJIRJIOCb npoBeAeHHe CTattAapTHOH 

q>H3H'!eCKOH Harpy3KH, KOTOpM 3aKJIIO'laJiaCb B PHTMHqHoM DOA'beMe H 

cnycKe Ha cneQHaJihHOH czyneHhKe BbICOTOH 25 CM IlOA noceeyHAHbie 

YAapbI MeTPOHOMa B Te'!eHHe 3 MHttyT HJIH AO IlORBJieHHSI nepBbIX 

npH3HaKOB 6oneu B HH)KHHX KOHe'IHOCTRX. ToT'laC nocne 3TOro BBOAHJIH 

PMHOq>apMnpenapaT B TOH )Ke A03e H BhlIIOJIHRJIH 3anHCb H o6pa60TKY 

CQHHTHrpaMM no npHBeAeHHOMY Bhlllie npOTOKOJIY. 

IlOA06Hoe HCCJieAOBaHHe 6bIJIO BhlIIOJIHeHO 35 6oJihHbIM 

06JIHTepttpy10mHM aTepocKJiep030M HH)KHHX KOHe'!HOCTeii C pa3JIH'!HhlMH 

CTaAHRMH XAHK. 
Ilo pe3yJihTaTaM HCCJieAOBaHHH, nonyqeHHbIX B IlOKOe, a TaK)Ke no 

CTeneHH ycHJieHHSI KpOBOTOKa B KOHe'!HOCTRX nocne CTattAapTHOH 

q>H3H'!eCKOH Harpy3KH H cpaBHeHHH 3THX napaMeTPOB C aHaJIOrH'!HhlMH 
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noKa:mTeJUIMH K0HTpOnbHOH rpynnbI, cy.l{HnH 06 HMeIOI.l.{HXCSI 

paCClpOHCTBax KpoBoo6pall{eHHSI. 

TaKHM o6pa:30M, npe.l{n0)KeHHbIH HaMH MeT0.l{ .l{HarH0CTHKH 

xp0HH'leCKOH HilleMHH HH)KHHX K0HeqHOCTeu SIBnSleTCSI BbIC0K0 

3cpcpeKTHBHbIM, qTo n03B0nHeT npHMeHSITb ero HapSl.l{y C KnaccHqecKou 

KnHHHqecKou oueHKOH XAHK no <I>omeey-TioKpoBcKoMy MH Bh16opa 

TaKTHKH neqeHHSI. HeHHBa:3HBHOCTb H np0CT0Ta BbIU0nHeHHSI MeT0.l{HKH 

0TKpbrnaeT IlIHp0KHe B03M0)KH0CTH MSI ee ucnonb30BaHHSI. 
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M.P.KyJnenoe, B.M.Kom1rnn, A.B.KapaJIKnn, 6.B.lioJIAHB, 
c.B.POAHOBOB, A.M.Eerpacl>oe, II.IO.roJIOCBHQKHii 

PoJih CQHBTHrpacl>nn B onenKe Jcl>cl>eKTHBBOCTH npOBOAHMOii 
Tepannn y 60JibBblX xponn11ecKoii ap'iepnaJibBOii BCA0CTaT0'IB0CTblO 
UU,KBHX KOBC'IBOCTeii 

PI'MY. MocK6a 

Ba)KHOH npo6neMou coBpeMeHHou cocy.l{HCTou xHpypmu S1BnS1eTcS1 

B03M0)KH0CTb 061,eKTHBHOH oueHKH 3cpcpeKTHBHOCTH npoB0.l{HMOH 

TepanHH y 6onbljbIX xpoHHqeCKHMH o6nHTepHpyIOI.l.{HMH 3a6oneBaHHSIMH 

apTepHH. OcHOBHOH He.l{0CTaT0K KnHHHqecKHX MeT0.l{0B, HaH6onee qacT0 

HCnonh3yeMblX MSI 3THX ueneu, 3aKnIOqaeTCSI B HX cy6neKTHBHOCTH. 

IJ;enbIO Halllero Hccne.l{0BaHHSI SIBHn0Cb HJyqeHHe B03MO)KH0CTeH 

Cl(HHTHrpacpHH Mblllll( HH)KHHX KOHeqHOCTeH B oueHKe 3cpcpeKTHBHOCTH 

npoBO.l{HMOH KOHcepBaTHBHOH repanHH y 6onhHblX o6nHTepHpyIOI.l.{HM 

aTepocKnep030M apTepHH HH)KHHX KOHeqHQCTeH. 

B Hccne.l{0BaHHH npHHSlnH yqaCTHe 20 My)KqHH B B03pacTe OT 58 .l{0 

70 neT, Clpa.l{aIOI.l.{HX o6nHTepHpyIOI.l.{HM aTepocKnep030M apTepHH 

HH)KHHX KOHequocTeH H xpouHqecKOH aprepHanbHOH He.l{0CTaToquocTbIO 

2.6 CT. ,[(HarHo3 BepH<pHUHpOBaH ynhlpa:3BYKOBOH .l{OnnneporpacpHeH H 

(HnH) pemreHOKOHTpaCTHOH aumorpacpHeH . .6onhHblM 6hma BbIU0nueua 

e.l{HHaSI .l{HarH0CTHqecKaSI nporpaMMa, K0T0paSI BKnIOqana B ce6S1 PM 
KnHHHqeCKHX, HHClpyMeHTMbHbIX H na6opaTopHbIX MeT0.l{0B 

Hccne.l{0BaHHH .l{0 H nocne Kypca neqeHHH KnonH.l{orpeneM H 

Ba:3anpocTaH0M. IIauHeHTbl 6hmH pa:3.l{eneHbl Ha 2 rpynnhI. B nepByIO 

rpynriy B0illnH 10 qenoBeK, B KaqecTBe npe.l{onepal(HOHHOH n0.l{rDT0BKH 

nonyqaIOI.l.{He B TeqeuHe 1 MeCSll(a Kn0nH.l{orpenb B CTaH.l{apTHOH 

.l{03Hp0BKe (1 Ta6n. - 75 Mr 0.l{HH pa:3 B cyTKH). BTOpyIO rpynny 

C0CTaBHnH 10 6onbHbIX, K0T0pbie npoX0.l{HnH 10-.l{HeBHbIH Kypc neqeHHSI 

Ba:3anpocTaH0M B BH.l{e BttylpHBeHHbIX HHcpy3HU no 20 MKr/cyTKH. 

KoucepBaTHBttylO TepanHIO BbIIlleyKa:3aHHbie nauHeHTbI nonyqanH B 

BH.l{e npe.l{onepaUHOHHOU no,l{r0TOBKH K peK0HClpYKTHBHbIM cocy.l{HCTbIM 

BMelllaTenbCTBaM. 

IloMHMO CTaH.l{aprnou ynhlpa:3BYKOBOH .l{OnnneporpacpHH H 

aumorpacpHH BCeM nauHeHTaM 6bma BbIU0nueua Cl(HHTHrpacpHSI Mblllll( 
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HH)KHHX KouequocTeii, no MeTO.l{HKe, pa3pa6oTaHHOH e uarneii KJIHHHKe, a 
TaK*e onpe.neneuue . B.sl3KOCTH KpOBH H IlJia3Mbl npu pa3JIHqffblX 

CKOpOCTRX C,l{Bura, CTeneHH arperaQHH TPOM60QHTOB H KOHQeHTPaQHH 
JiaKTaTa B nopa)KeHHOH KOHequOCTH, OTPa)KaIOLQero HHTeHCHBHOCTb 
a3po6roro u aua3po6uoro o6Meuoe. 

Tipu auanme .naHHblX CQHHTHrpa<pHH HKpOHO)KHblX MbllllQ B 
COCTORHHH (pH3HOJIOruqecKoro nOKOR .no neqeuu.s1 Mbl ue BblRBHJIH 
.l{OCTOBepHblX H3Meueuuii B uccne;zyeMblX nOKa3aTeJIRX, no cpaBHeHHIO C 
COOTBeTCTBYIOLQHMH HOpMaJibHblMH 3ffaqeuHRMH. B TO )Ke epeMR, npu 
crnu.napTuoii <pmuqecKoii uarpy3Ke T UJiaTO, OTPa)KaIOLQee 
reMo.nuuaMHKY B KouequocTH 61,mo yeenuqeuo, no cpaeueuu10 c uopMoii, 
npaKTuqeCKH e 2 pa3a (p<0,05), a y.neJibHa.sl aKTHBHOCTb, 
xapaKTepu3y101.Qa.s1 uaKoUJieuue pa.nuo<papMnpenapaTa B TKau.s1x u, 
cne.noeaTeJibHO, HHTeHCHBHOCTb npoTeKalOLQHX MeTa6onuqecKHX 
npoQeCCOB e MbllllQax 6blJia HH)Ke HOpMaJibHblX nOKa3aTeneii, e cpe.nueM, 
e 1,5 pa3a (p<0,05). Y CTaHOBJieHHble HaMH e .nauHOM HCCJie,l{OBaHHH 
naTonoruqecKue H3Meueuu.s1 TOJibKO npu <pmuqecKoii uarpy3Ke, 6e3 
,l{OCTOBepuoro HX uapyrneHH.sl B noKoe, CBH,l{eTeJibCTBYIOT O uanuquu y 
Bcex uccne.nyeMblX HaMH naQHeHTOB HllleMHH uanpR)KeHH.sl ( <peHOMeH 
nepeMe)KaJOLQeiic.s1 xpoMOThI) u xapaKTepmyIDT npaBHJibHOCTb no.n6opa u 
O.l{HOpO,llHOCTb KJIHffHqecKHX rpynn. 

Tiocne Mec.s1quoro eypca Tepanuu KJionH.l{orpeneM 
.l{OCTOBepHbIM H3MeHeHHRM no.neeprnHCb TOJibKO CQHHTHrpa<puqecKHe 

noKa3aTenu B nepuo.n <pmuqecKoii uarpy3KH. Tipu 3TOM T UJiaTo 
yMeHblllHJIOCb e 1,5 pa3a (p<0,05), a y.neJibHa.sl aKTHBHOCTb HKpOHO)KHblX 
MbllllQ yeenuqunacb Ha 25% (p<0,05) no cpaeueHHIO c HCXO.l{HblMH 
3ffaqeHHRMH. 

Tiocne 10-.nueeuoro neqeuu.s1 Ba3anpocTanoM Mbl TaK*e 
o6uapy)KHJIH .l{OCTOBepHble nOJIO)KHTeJibHble H3MeHeHH.sl e 
auanmupyeMblX HaMH CQHHTHrpa<puqecKHX nOKa3aTeJIRX. TaK, no 
cpaeueuHIO C HCXO.l{HblMH 3ffaqeffHRMH, T UJiaTO yMeHblllHJIOCb B 1,6 pa3a 
(p<0,05), a y.nenbHaR aKTHBHOCTb HKpOHO)KffblX MbllllQ yeenuqHJiaCb Ha 
29% (p<0,05). 
Tio.no6uble H3MeHeHHR nOKa3aTeneii CQHHTHrpa<pHH MbllllQ ffH)KHHX 
KOHequocTeii, OTPa)KaIOLQe ynyqrneuue o6MeHHblX npoQeCCOB e TKaHRX 
roneueii, conpoBO)K,l{aJIHCb nOJIO)KHTeJibHOH ,l{HHaMHKOH KJIHffHqecKoii 
CHMnTOMaTHKH H JIOKaJibHOH KOHQeffTPaQHH JiaKTaTa B nO,l{KO)KffOH Bene 
CTOnbl nOpa)KeHHOH KOffequocTH. 
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TaKHM o6pa30M, npoee.neuuoe uaMH uccne.noeauue noKa3aJIO, qTo 
CQHHTHrpa<pHR MbllllQ HH)KHHX KOffequocTeii MO)KeT npHMeHRTbC.sl B 
,l].HHaMHKe, uapRJ:zy C lllHpOKO ucnOJib3yeMblMH KJIHffuqecKHMH MeTO,l{aMH, 
,l].JI.sl OQeHKH 3<p<peKTHBHOCTH npOBO.l{HMOH Tepanuu y 6oJibHblX 
o6JIHTepupyIOLQHM aTepocKJiep030M H xpouuqecKOH apTepHaJibHOH 

ue.uocTaToquocThIO KonequocTett. 
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IO~nua O.B., KapeTKnna E.U., Usanos U.IO., .HKOBJieB )];.A., 
CaseJIJIO B.E., Me~se~esa E.B., CynpenKoBa A.A., KaMepuau H.C. 
PeJyJILTaTbl cpaBHHTeJibHOH oqeeKH MHOKap~HaJibHOH nepcJ,yJHH H 
MeTa6oJIHJMa ,rcnpnLIX KHCJIOT y 6oJILHLIX UliC ~o n nocJie AKIII. 

Ca11Km-flemep6yp2, 20poocKGR 60llbHUlJG M31, 20poocKGR 6oJlbHUlJG 

M2. 

OQeHKa )KUJHecnoco6HOCTH UIIIeMH3Hp0BaHH0ro MH0Kap.n.a 
.srnm1eTCR Ba)KHOH KJIHHn11ecKoii 1a,na11eif npu oT6ope 6orrhHbIX 11EC ua 
xupyprn11ecKy10 peBaceyMpHJaQHIO. B HaCT0RIQee BpeMR )].0Ka3aHo 
cyIQeCTB0Bauue o6paTHMOH .n.ucq>yHKQHH MH0Kap.n.a, npe,ll.CTaBJieHHOH 

.ll.BYMR C0CT0RHHRMH UIIIeMH3Hp0BaHH0ro MH0Kap.n.a - ru6epuaQueii " 

CTaHHHHr0M . 
CoCTORHUe rn6epuaQUH xapaKTepmyeTCR K0MneucaTOpHbIM 

CHU)KeuueM 3uepreTu11ecKHx noTJ)e6uocreii u Mexauu11ecKoii 
aKTUBH0CTH Kap)].H0MH0QHT0B B 0TBeT Ha CHU)KeHHe Kopouapuoro 
Kp0B0T0Ka. CocTORHUe CTaHHHHra ("orrryrneuue") C00TBeTCTByeT 
Mern6orru11ecKu noBpe)K)].eHH0MY, no )KUJHecno6ouoMy MH0Kap.n.y. B 
CBR3H c 3THM, .n.uaruocTnKa )KU3Hecnoco6uoro ru6epuupyi:oIQero HJIH 
orrryrneuuoro MH0Kap.n.a Il03B0JIReT npe,ll.CKa3aTb nOJIO)KUTeJibHblH 
3q>q>eKT peBaCKYJIRpHlaQHH MH0Kap.n.a, a TaK)Ke 0QeHHTb 
3q>q>eKTuBHOCTb xupyprn11ecKoro rre11euUR. 

C 3TOH QeJibIO 26 6orrhHhIM 11EC 6bma BbmorrHena 

cpaBHUTeJibHM nepq>y3HOHHM " MeTa6orru11eCKM O<I>3KT MH0Kap.n.a C 
99m-Tc-TexneTJ)HJIOM u 123I-iio.n.oq>enoM .n.o u 11epe3 6 MeCRQeB nocrre 
AKIII. 123I-ifo.n.oq>eu - HOBbIH 0Te11ecTBeHHbIH P<I>IT, npe.n.crnBJIRIOIQHii 
co6oii Me'leHttylO 1231 )].JIHHH0Qeno11e11uy10 )KUpttylO KHCJI0Ty C 
JaMe)].JleHHbIM MeTa6orrn3MOM B MH0Kap.n.e (auarror P<I>IT "Cardiodine", 

.HnoHHR). 
Bee o6crre.n.oBaHHbie 6orrbHhie (MY)K11HHbI B B03pacTe OT 44 .n.o 67 

JieT) HMeJIU B auaMue3e OT 1 )].0 3 HHq>apKT MH0Kap.n.a pa3JIH11HOH 
.n.aBH0CTH, 0TH0CHJIHCb K II-IV q>yHKQHOHaJibHOMY KJiaccy cTeuoKap.n.uu 
c npoRBrrenURMn HK 0-III q>K no NYHA. l10 .n.auuhIM KAr y Bcex 
60JibHbIX onpe,ll.l?JIMHCb reM0)].HHaMH'leCKU 3Ha11UMbie nopa)KeHHR 
KopouapHbIX apTepJ1H: y 1 6orrbHOro - 1 KA, y 7 naQJleHT0B - 2 KA, y 18 
11erroBeK - 3 KA. l10 .n.auuhIM 3XOKr B noKoe rrro6arrbHM <I>B JDK 
C0CTaBJIRJia B cpe.n.ueM 44,5% ± 7,1%. BceM naQueHTaM 6bIJIO 
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Bbmorrueuo aopToKopouapuoe rnyHTnpoBauue B ycrroBHRX 
3KCTJ)aKopnoparrbH0ro KpOB006paIQeHHR, y TJ)eX 60JibHbIX B co11eTaHHH 
c pe3eKQneif nocTHHq>apKTHoii aueBpHJMbI JDK. 

O6pa6oTKa norry11eHHblX 104 nepq>y3HOHHbIX " MeTa6orru11ecKHX 
norrRpHbIX Kapr 6bIJia npoBe.n.eua MeT0)].0M .n.erreHHR norrRpHbIX KapT Ha 
16 cerMeHT0B. OQeHeHO 832 cerMeHTa, H3 K0T0pbIX CHU)KeHue 
ypoBueii nepq>yJuJI JI MeTa6orrmMa BhrnBrreuo B 342 cerMeHTax, 
JI0KaJIH30BaHHblX B 0T)].errax MH0Kap.n.a, KpOBOCHa6)KaeMblX 
H3MeHeHHbIMH KA. I-fa 061:Qero 'IHCJia naTorroru11ecKUX cerMeHT0B 
cornacoBauuoe CHH)Keuue ypoBueii nepq>yJun u MeTa6orrmMa 
pa3JIH11HOH CTeneuu Bbipa)KeHH0CTH ( OT pe3K0ro )].O He3Ha11HTeJibHOro) 
BbrnBrreuo B 41 % cerMeHToB, uecorrracoBauuoe CHH)Kettue nepq>yJuu u 
MeTa6oJIHJMa c 6orree Bblpa)KeHHbIM CHU)KettueM nepq>yJHH 
(ru6epuupyi:oIQnii MHOKap.n.) - B 35% cerMeHToB, uecorrracoBauuoe 
CHU)KeHue C 6orree 3Ha11UTeJibHblM CHH)KeHHeM MeTa60JIJl3Ma 

( orrryrneHHblH MHOKap.n.) - B 24% cerMeHT0B. 
K )KU3Hecnoco6HblM cerMeHTaM 6bIJIH 0THeCeHbl cerMeHTbl C 

uecorrracoBaHHbIM CHU)KeuueM ypoBneii nepq>yJnn u MeTa6orrn3Ma, 
TaK)Ke cerMeHTbl C corrracoBaHHbIM He3Ha11UTeJibH0 H yMepeHH0 
Bblpa)KeHHblM CHU)KeHneM nepq>y3HH JI MeTa6oJIHJMa (ue HU)Ke 45% no 

cpaBHeHUIO C MaKCHMaJibHbIM cerMeHTOM). CerMeHTbl C corrracoBaHHblM 
3Ha11HTeJlbH0 H pe3K0 Bblpa)KeHHbIM CHU)KeHHeM nepq>yJHJI H 
MeTea6oJIU3Ma (ypoBeHb HaK0ITJieHUR TexHeTJ)HJia JI HO)].Oq>eHa Mettee 
45% no cpaBHeHHIO c MaKCJIMaJibHblM cerMeHTOM) 6bIJIH pacQeHeHbl KaK 
ue)KUJHecnoco6ub1e. 

qepe3 6 MeCRQeB nocrre AKllI no .n.aHHbIM cpaBHHTeJibHOH 
nepq>yJuouoii u MeTa6onu11ecKOH O<I>3KT MH0Kap.n.a yrry11rneuue 
nep<pyJuu u Mern6orrmMa BhrnBrreuo B 69% no.n.BeprrnuxcR 
peBaCKYJIRpH3aQHH naTorroru11ecKHX cerMeHToB, B TOM 'IJICJie B 25% 
cerMeHT0B 0TMe11arracb H0pMaJIU3aQUR ypoBueii nep<pyJHH H 
MeTa6oJIHJMa; ypoBeHb MHOKap.n.uarrbH0H nepcpy3HH " MeTa60JIH3Ma He 
H3MeHHJICR B 15% cerMeHT0B " yxy.n.rnHJICj{ B 16% cerMeHT0B. HJI B 
0)].H0M Jl3 cerMeHT0B, n0Ka3aBllIHX H0pMaJIHJaQHIO nep<py3HH H 
MeTa6orrnJMa nocrre AKllI, ue 6hmu BhrnBJieHhI npmuaKu uapyrneunR 
JI0KaJibHOH C0KpaTHM0CTH MH0Kap.n.a nocrre peBaCKYJIRpu3aQHH no 
)].aHHbIM 3XOKr B noKoe. 
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Y nyqmem1e MHOKapJJ.HaJihHOH nepq>y3uu u MeTa6onmMa nocne 
AKlli 6hmo o6ttapy)l(etto: 

- e 71 % cerMeHTOR c HecornacoBaHHbIM 6onee Bbipa)l(eHHblM 
CHH)l(eHHeM MeTa6oJIH3Ma (ornymeHHOM MUOKapJJ.e), B TOM qucJie B 42% 
cerMeHTOB JJ.O HOpMbI; 

- B 70% cerMeHTOB C ttecornacoBaHHbIM 6onee 3HaqUTeJibHbIM 

CHU)l(eHHeM nepq>y3HH (ru6epttupyIOlQHH MHOKapJJ.), B TOM qucne JJ.O 

HOpMbl e 25% cerMeHTOB; 
- e 67% cerMeHTOB c cornacoBaHHbIM CHU)l(eHHeM HaKOTIJieHUSI 

TextteTPHJia u HOJJ.Oq>etta, e TOM qucJie JJ.O HOpMbl e 16% cerMeHTOB. 
Hu B OJJ.HOM H3 naTOJIOruqecKUX cerMeHTOB, OTHeceHHbIX K 

KaTeropuu He)l(H3Hecnoco6ttblX no ,AaHHbIM cpaBHHTeJibHOH 
nepq>y3uOHHOH u Mern6onuqecKoii O<1>3KT MHOKapJJ.a JJ.O AKlli, He 

6bIJIO BbIHBJieHo HOpMaJIH3au,uu MHOKap,AHaJibHOH . nepq>y3HH " 
MeTa6oJIH3Ma nocne peeacKynHpmau,uu. 

Ilocne AKlli no ,AaHHhIM 3XOKr rno6aJihHaSI <I>B JDK cocTaBHJia 

e cpe,AHeM 57,4% ± 5,5%. CHH3HJICSI <PYHKU,UOHaJibHbIH KJiacc 
cTettoKapJJ.HH JJ.O I-II, ·npoHBJieHHH HK cooTBeTCTBOBaJIH 0-II q>K no 

NYHA. 
IlonyqeHHbie ,AaHHbie CBH,AeTeJihCTBYIOT O B03MO)l(HOCTH 

npuMetteHHSI MeTOJJ.UKH cpaBHHTeJibHOH nepq>y3HOHHOH H 
Mern6onuqecKoii O<1>3KT MHOKapJJ.a y 6oJibHhIX MEC MH onpeJJ.eJiettuSI 
Bblpa)l(eHHOCTH ttapymeHUH MHOKap,AHaJibHOH nepq>y3HH H 

MeTa60JIH3Ma, )l(U3Hecnoco6HOCTH HHq>apu,upoBaHHOro MUOKap,Aa " 
ou,eHKH 3q>q>eKTUBHOCTH aopTOKopoHapttoro myHTupoBaHUSI. 
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JI.A.noKepea, H.Il.AcnaneJJ.n, O.B.MyxopTOea, 
M.H.BaxpoMeeea, H.B.Illypyuoea, E.H.ProMnua, 
T.A.Tpncl>ouoea 

n.r.AJieKHH, 

A.«l>.Knroeea, 

KJIHHH'leCKOe 3Ha'leuee MHOKap)J.HaJibHOH HIIICMHH, BblHBJIHeMOH C 

UOMO~blO OJJ.HOcl>OTOHHOH '.)MHCCHOHHOH KOMHbJOTepuoii TOMorpacI>ee 

y oaQHCHTOB HOCJie HMHJiaHTaQHH CTeHTOB B uaTHBHhle KopouapHbie 

apTepue 

Hay'lHbzu 11ettmp cepoe1JH0-cocyoucmou xupyp2uu UM. A.H. Ea1<ylleBa 
(oup. - a1<ao. PAMH JI.A. Eo1<epUil} PAMH, Moc1<Ba 

IlpuMettettue HOBbIX TeXHOJIOrHH HMTIJiaHTal.J,HH KOpottapHblX 

CTeHTOB, a TaK)l(e ucnOJib30Battne CTeHTOB COBpeMeHHbIX KOHCTPYKU.HH, 
cyI.QeCTBeHHO COKpaTHJIO qacTOTY pecTeH030B nocJie CTeHTHpOBaHHSI. TeM 

He Mettee, ypoBeHb peCTeH030B y nau,neHTOB C HaJiuqneM q>aKTop0B pHCKa 

pa3BHTHSI pecTeH03HpOBaHHH, no-npe)l(HeMy OCTaeTCSI JJ.OCTaToquo 
BblCOKHM. KpoMe Toro, H3BeCTHO, qTo OKOJIO 50% attruorpaq>uqecKU 
Bbipa)l(eHHbIX pecTeH030B HMeIOT KJIUHUqecKU aCHMTITOMHOe TeqeHue. 

IT03TOMY' npo6neMa paHHeii JJ.HarHOCTUKH pecTeH030B y ,AaHHbIX rpynn 
6oJibHbIX, oco6eHHO C ucnOJib30BaHueM HeUHBa3HBHblX npou,e,Ayp, 
0CTaeTCSI aKryaJihHOH. 

IJ;eJib: Ou,eHUTb qacTOry BblHBJieHHSI UIIIeMuqecKUX ,Aeq>eKTOB nepq>y3HU B 

o6nacTn peeacKynHpmau,uu y nau,ueHToB nocne ycnemttoii nMnJiaHTau,uu 
KopoHapHbIX CTeHT0B (o6bJqHbIX u c IJ,HTOCTaTUqecKUM noKpbITUeM) c 

TIOMOI.QblO OJJ.HOq>OTOHHOH 3MUCCHOHHOH KOMTibIOTepHOH TOMOrpaq>uu 

(O<1>3KT) C 
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mTc-TeTPOq>OCMUHOM " onpe,AeJIUTb HX 3HaqeHue MH 
JJ.UarHOCTHKH pecTeHo3a. 

MeTOJJ.bI: O<1>3KT C 
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mTc-TeTPOq>OCMUHOM npu Harpy3Ke " B noKoe 6hIJia 
BhinOJIHeHa 45 6oJibHhIM MEC c pa3nnqttoii CTeneHbIO · nopa)l(eHHH 

KopoHapHbIX apTepuii JJ.O u nocne (qepe3 1, 3, 6 u 12 MecSiu,ee) ycnemttoii 

HMnJiaHTau,uu CTeHTOB e 59 HaTUBHbIX KOpOHapHblX apTepuii. CTeHTbl c 
IJ,HTOCTaTuqecKHM noKpbITUeM (Cypher) UCTIOJib30BaJIHCb B 43% cnyqaee, 

JJ.pyrue THnhI cTeHToe, 6e3 u,HTocTaTuqecKoro noKphITHH (BX-Velocity, 
BioDiamond, S7 u T.JJ..) - B 57% cnyqaee. OcttoeaHneM JJ.JIH BhinOJIHeHHH 

Kopottaporpaq>uu nocne cTeHTupoeaHHH SIBJIHJIOCh KJIHHuqecKoe 
TI0JJ.03pettue Ha pa3BHTue pecTetto3a u o6ttapy)l(ettue o6paTuMoro JJ.eq>eKTa 
nepq>y3uu npu O<1>3KT. Attruorpaq>uqecKnM KpHTepueM pecTeH03a 
.sien.sinocb cy)l(eHue npoceeTa cocyJJ.a B Mecre HMTIJiaHTau,uu cTeHTa ::::50%. 
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Ilepq>yJIDI MHOKap.L{a JDK OQeHHBaJiaCb no 20-TH cerMeHTapHOH nom1pHOH 

.L{HarpaMMe BH3YaJibHO H nonyKOJJHqecTBeHHbIM MCTO.L{OM, .L{HHaMHKa 

BbUIBJieHHbIX HJMeHeHHH cpaBHHBaJiaCb Ha paJJIHqHblX :narrax 

Ha6JIIO.L{eHHH. 

PeJyJILTaTLI: AttaJIHJ CQHHTHrpaMM nocne cTeHTnpoBaHIDI noJBOJIHJI 

BbUIBHTh 48 HOpMaJibHO nepq>y3npyeMbIX cocy~HCTblX TeppHTOpHH (82%) 

u 11 cocy.L{HCTbIX TeppHTOpHH (18%) c HaJIHqHeM o6paTHMblX .L{eq>eKTOB B 

o6JiaCTH peBaCKYJIHpH3aQHH. B nepHO.L{ tta6JIIO.L{eHHH nocJie 

CTCHTHpoBaHHH (I 1±3,lMeCHQeB) 7 naQHeHTaM 6bIJia BblIIOJIHeHa 

Kopottaporpaq>HH, npH KOTOpOH pecTeH03bl 6bIJIH .L{HarHOCTHpOBaHbl B 10 

KopottapHbIX apTepIDIX. Bee BbUIBJieHHbie cnyqau pecTeHOJOB OTMeqaJIHCb 

nocJie HMIIJiaHTaQHH CTaH.L{apTHblX CTeHTOB 6e3 QHTOCTaTuqecKoro 

noKpblTHH. Cpe.L{H 10 attmorpaq>HqecKH .L{HarHOCTHpOBaHHbIX pecTeH030B, 

npH O<1>3KT .L{eq>eKTbl nepq>yJHH MHOKap.L{a onpe.L{eJIHJIHCb B 8 cnyqagx, B 

2 cnyqagx - OHH He onpe.L{eJIHJIHCb. TaKHM o6paJOM, attmorpaq>nqecKHe 

pecTeH03bl 6bIJIH BbUIBJieHbI B 8 H3 11 cnyqaeB B o6nacTHX C HaJIHqneM 

,L{eq>eKTOB nepq>yJHH Ha CQHHTHrpaMMax u TOJibKO B 2 CJiyqagx HJ 48 - e 

o6nacrnx 6e3 HIIIeMnqecKHx nepq>yJHOHHbIX ttapymeHHH (73% u 4% 

COOTBCTCTBeHHO ). 

TOJibKO B 1 H3 l lcnyqaee HIIIeMHqeCKHH ,L{eq>eKT nepq>yJHH onpe.L{eJIHJICH 

y naQHeHTa nocne HMIIJiaHTaQHH CTeHTa C QHTOCTaTHqecKHM noKpbITHeM 

(H3-3a OTCYTCTBIDI KIIHHHqecKHX npOHBJieHHH pecTeHOJa H 

coxpaHHIOIQeHCH BbICOKOH TOJiepaHTHOCTH K q>muqecKOH ttarpy3Ke 

KOpOHaporpaq>IDI .L{aHHOMY naQHemy H,e BbIIIOJIHHJiaCb). 

BbIBO.L{bI: B 6oJiblllHHCTBe cJiyqaee o6paTHMbie .L{eq>eKTbl nepq>yJHH 

MHOKap.L{a BbUIBJIHJIHCb y naQHeHTOB nocJie HMIIJiaHTaQHH CTCHTOB 6e3 

QHTOCTaTHqecKoro noKpbITHH. 

BbrnBJieHHe MHOKap.L{HaJibHOH HIIIeMHH B o6JiaCTH peBaCKYJIHpH3aQHH y 

naQHeHTOB nocJie HMIIJiaHTaQHH KOpottapHblX CTeHTOB CBH3aHO C BbICOKHM 

pHCKOM pecTeH03HpoBaHIDI. CQHHTHrpaq>IDI MHOKap.L{a HBJIHeTCH 

BblCOKOqyBCTBHTeJibHblM MeTO.L{OM HeHHBaJHBHOH ,L{HarHOCTHKH 

pecTeH030B y naQHeHTOB nocJie HMIIJiaHTaQHH CTeHTOB B HaTHBHbie 

KOpottapHble apTepHH. 
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6.r .AJieKHH, JI.A.6oKepea, H.Il.ACJiaHHAH, O.B.MyxopToBa, 
M.H.BaxpoMeeBa, H.B.lllypynoBa, E.H.ProMena, A.<1>.KJiroeBa, 

T .A.Tpe4>oeoea 
BOJMO:>KHOCTH DOJHTpOHHOH 3MHCCHOHHOH TOMOrpa4>ee C 

18
F-<l>)J.r 

AJIH AHarHOCTHKB 60JibHblX KapAHOXBpypreqecKoro npo4>eJIH 

HI( CCX UM. A.H. EaKylleea PAMH, MocKea. 

UenL: OQeHHTb BOJMO)KHOCTH noJIITpOHHOH 3MHCCHOHHOH 

TOMOrpaq>HH (I13T) B HCCJie.L{OBaHHH MeTa60JIHqeCKOH aKTHBHOCTH 

rJIHKOJIHJa B MHOKap.L{e. . 
MaTepnan H MeTOAhI: O6cne.L{oBatto 70 6oJibHbIX HEC B eoJpacTe OT 

32 .L{O 67 JieT. BceM 60JibHblM BblIIOJIHHJIH I13T C 
18

F­
q>TOpAe30KCHfJIIOK030H (1 8F-<l>~r); MeTO.L{HKa HCCJie.L{oBaHIDI BKJIIOqaJia B 

ce6H ttarpy3KY rJIIOK030H (50r - nepopanbHO). PeJyJibTaTbl BHJyanmaQHH 

MeTa6oJIH3Ma rJIIOK03bl B MHOKap.L{e, nonyqeHHbie MeTO.L{OM I13T' 

cpaBHHBaJIH C ,L{aHHbIMH no MHOKap.L{HaJibHOH nepq>yJHH, nonyqeHHbIMH 

.L{JIJI BCeX 60JibHblX MeTO.L{OM 0,1:{HOq>OTOHHOH 3MHCCHOHHOH TOMrpaq>HH 

(O<l>3KT) c 99mTc-Terpoq>ocMHHOM no npoToKony: ttarpyJKa (B3M) -

noKOH. ~H conocTaBJieHIDI nepq>yJHH H MeTa6oJIHJMa ucnoJib30BaJIH 

MeTO.L{ 2-MepHbIX noJIHpHblX .L{HarpaMM. )KuJttecnoco6HblMH cqHTaJIH 

cerMeHTbl MHOKap.L{a, B KOTOpbIX npH OQeHKe nepq>yJHH HaKoIIJieHHe 

99mTc-Terpoq>oCMHHa B noKoe 6bIJIO BbIIIIe 50% OT MaKCHMaJibHOfO, a npH 

oQeHKe Mera6oJIHJMa ttaKoIIJiettne 
18

F-<l>W 6bIJIO tte Mettee 50% no 

cpaetteHHIO C HaKOIIJieHHeM B HOpMaJibHO nepq>yJnpyeMbIX cerMeHTax. 

PeJyJILTaTbI uccJie.L{oBaHHH y 6oJibHbIX HEC conocTaBJIHJIH c 

KOHTpOJibHOH rpynnow ( 15 qeJIOBeK). 
PeJVJibTaTbl: KaK nOKaJaJI attaJIH3 nonyqeHHblX .L{aHHbIX, B HOpMe 

HaKoIIJiettne 18F-<I>W - paettoMepttoe no eceMy MHOKapAy JI)K c 

HeJHaqHTeJibHblM CHH)KeHHeM (Ha 5-10%) e o6JiaCTH eepxyIIIKH u M)I{Il. 

Y 6oJILHbIX HEC ttaKoIIJiettne P<l>Il ttepaBHOMepttoe. Y 10 (14%) 

naQHeHTOB c tteo6paTHMbIMH .L{eq>eKTaMH nepq>yJHH BbIHBJieHO 

Bbipa)KeHHOe CHl{)KettHe MeTa60JIHJMa fJIIOK03bl (HaKOIIJICHHe 
18

f-<l>~r -

Mettee 50%), qTO HBJIHeTCJI npH3HaKOM rpaHcMypaJibHOfO py6Qa 6e3 

)KH3Hecnoco6Horo MHOKap.L{a. Y 41 (59%) 6oJibHbIX c qaCTHqHO 

o6paTHMbIMH .L{eq>eKTaMH nepq>YJHH, HO c Bbipa)KeHHblM CHH)KeHHeM 

nepq>yJHH npH ttarpyJKe, BbrnBJieHO coxpatteHHe MeTa60JIHqeCKOH 

aKTHBHOCTH (ttaKoIIJiettne 18F-<l>W 6onee 50%), qTo cny)KHT noKaJaTeJieM 
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)KH3Hecnoco6ttoro MHOKap.na B 30Hax npe,nnonaraeMoro py6Qa. Y 19 
(27%) 6oJibHbIX c o6paTUMblMH . .necpeKTaMu nepcpy3HH BbUIBJieH 
runepMeTa6oJin3M rnIOK03hI (HaKollJiettue 18F-<I>W 6hmo BhIUie, 1.feM B 
HOpMaJibHO nepcpy3upyeMbIX cerMemax), 'ITO CBH,neTeJibCTByeT O 
HaJIH'IHH )KH3Hecnoco6ttoro HllleMH3HpoBaHHOro MHOKap,na. 

BhIBOJlhI: 1. I13T HBmleTCH HH<pOpMaTHBHbIM HeHHBa3HBHbIM MeTO.l{OM 
MH OQeHKH MeTa6oJIH'leCKOH aKTHBHOCTH MHOKap,na. 

2. B HopMe B MHOKap,ne neBoro )Keny,nol.fKa pacnpe.nenettue 18F-<I>,[{r 
paBHOMepHoe C ·He3Hal.fUTeJibHhIM !pH3HOJIOrHl.feCKHM CHH)KeHHeM B 
o6JiaCTH BepxyUIKH u M)KIJ. .. 

3. Bbtpa)KeHHhIH runoMeTa6onn3M B 30Hax cttu)KeHttoii nepcpy3uu 
CBH,neTeJibCTByeT O HaJIH'IHH py6QOBOro IlOpa)KeHHH. 

4. HopMaJihHhIH MeTa6oJIH3M HJIH runepMeTa6onmM B 3ottax CHH)KeHttoii 
nepcpy3HH CBH,neTeJibCTByeT O HaJIH'IHH HllleMHH MHOKap,na. 
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TKa11enKo H.Il., KanJian M.A., Kpyrnoea O.B. 

O,11;no4>0TOHHaH JMHCCH0HHaH K0MDhl0TepnaH TOMorpa4>uH npu 
0QCHKe 34>4>eKTHBHOCTH Jie'leHHH 6oJibHblX C Ja6oJieeannHMH 
cep,11;e11no-cocy,11;ucToii cucTeMbI 

I'ocyoapcm6e1moe y1Jpe:J1Coe1me MeOUtJUHCKUU paOUOJl02UIJeCKUU 11ay1JHblU 
4e11mp PAMH, 2. 0611u11cK 

,[{JIH OQeHKH pe3epBHbIX B03MO)KHOCTeii MHOKap.na HJIH roJIOBHOro 
M03ra npoBO,l{HTCH O.l{HO!pOTOHHaH 3MHCCHOHHaH KOMilhIOTepHaH 
TOMOrpacpHH (O<I>3KT) . c npo6ou, HanpuMep, c cpapMaKOJIOrul.feCKHMH 
cpe,ncTBaMH, o6na,naIOI.qHMH Ba30,l{HJiaTnpyIOI.qHM 3cpcpeKTOM. 

l13BeCTHO, 'ITO HHcppaKpacttoe Jia3epHoe H3JIYl.feHue Bbl3bIBaeT 
,nHJiaTaQHIO apTepHaJibHblX cocy,noB. 

B HaIIIeM uccne,noBaHUH B Kal.feCTBe npo6bI npoBO.l{HJICH O.l{HH ceaHC 
uttcppaKpacHoii na3epttoii Tepanuu. Ilocne ceattca Jia3epttoii Tepanuu 
BhIIlOJIHHJiaCh O<I>3KT MHOKap.na c 99mTc-MIBI y 6oJihHhIX c HEC u 
O<I>3KT roJIOBHoro M03ra c 99mTc-HMPAO y 6onhHhIX c 
.nncQnpKyJIHTopttoii 3HQecpanonaTneu aTepocKJiepoTu'lecKoii u/HJiu 
runepToHnl.fecKoii. Ceattc Jia3epttoii Tepanuu y 6oJihHhIX c HBC 
3aKJIIO'laJICH B rpaHCKyTaHHOM o6nyqeHUH npoeKQHH MHOKap,na. B 

rpynne 6oJihHhIX c ,nHCI.\HPKYJIHTOpHoii 3HQecpanonaTueu npoBo,nHJioch 
o6nyqettue npoeKI.\HH KpynHhIX cocy,noB ronoBhI u rneu. 

Y 6oJihllIHHCTBa 6oJihHhIX npu noBTopttoii O<I>3KT, nocne ceattca 

Jia3epHOH Tepanuu, OTMel.faJIOCb ynyqUiettue nepcpy3HH MHOKap.na H 
yMeHbllleHue Bblpa)KeHHOCTH aCHMMerpuu KpOBOTOKa B Kope rOJIOBHOro 
M03ra. 

Coxpattettue oqaroB runonepcpy3uu nocne Jia3epttoii npo6b1 y 
1.faCTH naQUeHTOB MOrJIO 6bITb CBH3aHO C «CHH,npOMOM o6Kpa,nbIBaHUH» Ha 
!pOHe CTeH03HpyIOiqero aTepocKJiepOTU'leCKOro nopa)KeHUH 
MarucrpanbHhIX apTepuu. 

IlpoBe,neHHbie uccne,noBaHUH Il03BOJIHIOT OQeHHTb 3cpcpeKTHBHOCTb 

HHcppaKpacHOH Jia3epHOH Tepanuu " peKOMeH,noBaTb ee B KOMilJieKCHOM 
Jiel.feHUH 60JihHbIX C cocy.nncTbIMH 3a6oneBaHUHMH cep,nQa" M03ra. 
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Pa.i:.uouyKJIHJJ:Hhie 

OHKOJIOruu. 

MeTO)];bl HCCJie~oBaHHH 

C.B. illupHeB, K.K. JlaKTuoeou, A.A. O~;rcapoua, 6.E. IloJIOQKHii. 

B 

34>4>eKTHBBOCTL o~eo4>0TOHBOH 3MHCCHOBHOH K0MDLIOTepeoii 
TOMorpa4>uu c NeoSpect {99mTc-~enpeoTH~) npu ~u4>4>epeeqHaJILBoii · 
~HareocTHKe C0JIHTapBLIX 011ar0B B JierKHX, 

TY POH/4 UM. H.H. ERoxuHa PAMH, Moc1<.ea, PoccUR 

PaK JierKoro Ha cero.n;HHlllHHH .n;eHb 0Jl:H0 H3 HaH6onee 

pacnpoc-rpaHeHHblX 0HK0JI0rH'leCKHX 3a6oJieBaHHH. OKOJIO 30% H0BblX 

c.nyqaeB paKa JierKoro peHTreH0JI0rH'leCKH BblHBJIHeTCH B BU,n:e 

conHTapHbIX oqaroB (CO) B nerKHX. Auanomquo Moryr npo.srBJIHThc.sr 

COJIHTapHbie MeTaCTa3bl pa3JIU'IHblX 3JIOKa'leCTBeHHblX onyxoJieH~ 

B HaCT0Hil{ee BpeMH anropHTM .n:mf><tiepeHI.{lfaJibHOH .n:uarH0CTHKH co 
a JierKHX o6bl'IHO BKJIIO'laeT peHTreH0BCK)'IO K0MilbIOTepHyIO 

TOMOrpa<timo (PKT) H pa3JIH'IHble BUJl:bl 6HOTTCHHHblX npol..{e.n:yp. O.n;HaKO 

PKT He o6na.n;aeT .n;ocTaTO'IHOH cnel..{u<!iH'IHOCThIO, a npoae.n;euHe 

6HOilCUHHblX MaHHIIyJIHl..{HH conp.sr)l(eH0 c onacH0CTblO pa3BHTHH 

pa3JIH'IHblX OCJIO)l(HeHHH. 

Ilo3TOM)' IlOHBJieHHe o.n;Ho<!ioTOHHOH 3MHCCUOHHOH KOMilbIOTepHOH 

TOMorpa<tiHu (O<1>3KT) C 
99

mTc-.n:enpeOTu,n:OM Il0TT0JIHHJI0 apceHaJI 

.n:uarH0CTH'leCKHX MeT0.U:UK HeHHBa3HBHOH " npocTOH B BbIIl0JIHeHHU 
npol..{e.n;ypoii. 

QeJiblO HaCTOHil{eH pa60Tbl 6bIJia 01..{eHKa 3<li<lieKTUBHOCTH O<1>3KT C 
99

mTc-.n:enpeonl,ll,OM B .U:H<!i<!iepeHl..{lfaJibHOH .n;HarH0CTHKe co B JierKHX. 

Mem.n;uKa 6bma BbIIl0JIHeHa y 34 nal..{HeHT0B c co a nerKHX, 

BblHBJieHHblMH npH PKT rpy.n;HOH KJieTKH (pa3Mepb1 oqaroB BapbHpOBaJIU 

OT 1,5 .n:o 6,0 CM). Ka)l(Jl:oe Ha6JIIO.n;eHHe 6bIJIO aepu<tiul..{HpOBaHO 

Mop<PonorH'leCKHM uccne.n;oBaHneM nocneonepal..{H0HHoro HJIH 

IIyHKl..{U0HH0ro MaTepuana. B pe3yJibTaTe 6bIJIH ycTaH0BJieHbl cne.n:yIOil{Ue 

Mop<PonorH'leCKHe .n;HarH03hI: paK nerKoro - 19, MeTaCTa3 

3JIOKa'leCTBeHHOH_ 0IIyX0JIU - 7, .n:o6poKa'leCTBeHHble o6pa30BaHHH - 5, 
B0CilaJIHTeJibHble lf3MeHeHHH -3. 

O<1>3KT BhITT0JIHHJiacb Ha 3MUCCH0HH0M TOMorpa<!ie E.CAM (Siemens) 
qepe3 2 qaca nocne BBe.n;eHHH 740,0 MEK 99mTc-.n:enpeoru.n:a (NeoSpect -
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Nycomed Amersham). 99mTc-.n;enpeOTM - Me'leHhIH cuuTeTuqecKHH 

nemu.n:, CBH3bIBaIOil{UHCH C pel..{emopaMU C0MaTOCTaTUHa, 

nmep3KCnpeccu.sr K0T0pbIX B 3JI0Ka'leCTBeHHblX o6pa3oBaHHHX co3.n;aeT 

0CH0BY .n;JIH .n:u<ti<tiepeHl..{Up0BKH 3THX onyxoneu OT .n:pyrux TKaHeH. 
B pe3yJibTaTe conocTaBJieHHH no.nyqeHHblX pe3yJibTaT0B C .n;aHHblMU 

Mop<PonoruqecKoro uccne.n:oaauu.sr 6bma ycTaHoaneua cne.n;y10ll{a.sr 

34i4ieKTUBH0CTb 3TOH MeTO.U:UKU: qyBCTBHTeJihH0CTb - 88%, 
cnel..{U<!iU'IHOCTb - 38%, T0'IH0CTb - 76%. CpaBHHTeJibHO HU3Ka.sr 

cnel..{u<PuqHOCTh O<1>3KT c 99mTc-.n:errpeoTu,n:OM o6ycnoaneua JIO)l(HO 

noJI0)KHTeJibHblMU pe3yJibTaTaMU (5 Ha6JIIO.n;eHUH), nonyqeHHblMH npH 

BKJIIO'leHuu pa.n;uo<tiapMrrpenapara B .n:06poKaqecTBeHHb1e onyxoJIH u 
oqaru aocnaneHHH. JlO)l(HO 0TJ)Ul..{aTeJibHble pe3yJibTaTbl (3 Ha6n10.n;eHHH) 

0TMe'laJIUCb npH ue60JiblllUX pa3Mepax (.n:o 2,0 CM) HJIH HeKpOTU3al..{HU co 
B nerKUX. 

TaKHM o6pa3oM, M0)l(H0 3aKJIIO'IUTh, 'IT0 O<1>3KT 

.n:enpeoTM0M HBJIHeTCH .n:ocTaT0'IH0 qyBCTBUTeJibHblM 

no3B0JIHIOil{HM .U:0CT0BepH0 .n:uarH0CTUpoBaTb 

C 99mTc­

MeT0Jl:0M, 

rrepBU'IHble 

3JI0Ka'leCTBeHHble onyxoJIU U C0JIHTapHbie MeTaCTa3bl B JierKHe . 

OKOH'laTeJibHbie BbIB0Jl:hI o cnel..{u<PuquocTH MeTo.n;a npu 

.n:u<ti<tiepeHl..{HaJibHOH .n;HarH0CTUKe co M0)l(H0 6y.n;eT c.n:enaTb npu 

.U:aJibHeHllleM uccne.n;oBaHHH Ha 60JibllleM K0JIU'leCTBe Ha6JIIO.U:eHUH. 
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..-

A.A.O.z.~apoea, H.T. Tanaxai:.1e, C.B. llinpuee, M.H. ffeqymKnn, 
34>4>eKTHBHOCTb oi:.no4>0TOHHOH JMDCCDOHHOH TOMorpa4>uu C 

99
"'Tc­

TexneTpDJI0M B .z.narnoCTDKe MCT3CT330B B napacTepnaJILHLie 
JIDM4>oy1JIL1 y 60JILHLIX paK0M MOJIO'IHOH )KCJIC3bl 
TY POHi.( UM.H.H.EJloxuHa PAMH, MocKBa, Pocctm 

Ilpe.[(onepaQHOHurui: .[(HaruocTHKa nopIDKenm1 napacTepHaJJhHoro 

JIHMq>aTHqecKOro KOJIJieKTOpa qpe3Bbfqaiiuo TPY.[(Ha. ,A.JUI BH3YaJJH3aQHH 

napacTepHaJJhHOro npOCTPaHCTBa PYTHHHhie MeTO.[(bI HCCJie.[(OBaHH.SI, 

TaKHe KaK peHTreuorpaq>mI H peHTreHOBCKa11 TOMOrpa<pH11 opraHOB 

rpy.[(HOH KJieTKH; MaJJOHHq>OpMaTHBHbI. QeJibIO uarnero HCCJie.[(OBaHH.SI 
. 99m 

11BJI11eTC11 IlOKa3aTb 39aqeuHe CQHHTHrpacpHH C Tc-TeXHeTPHJIOM B 

npe.[(onepaQHonuoii .[(HarnocTHKe Merncia10B B napacTepHaJJhHhie 

JIHMq>aTHqecKHe Y3Jibl npH paKe MOJioquoii )KeJie3bI. 

MaTepHaJJbI H MeTO.[(bI: B OCHOBY pa60Tbl JierJIH .[(aHHbie o6cJie.[(OBaHH11 H 

neqeuffj{ 102 60JibHbIX paKOM MOJioquoii )KeJie3hl, KOTOpbie COCT011JIH H3 

CJie.[(yIOIQHX IlOCJie.[(OBaTeJibHO npoBO.[(HMhIX :nanoB: qepe3 15 MHHYT 

nocne BHYTPHBenuoro BBe.[(enn11 555 MEK
99

mTc-TexHeTPHJia 

npOBO.[(HJiaCb nnauapua11 CQHHTHMaMMOrpaq>H11 (CMMr), O.[(HO<pOTOHHruI 

3MHCCHOHHWI KOMilbIOTepua11 TOMorpaq>H11 (O<l>3KT). ,AaJJee BCeM 

6oJibHbIM npOH3B0.[(HJIOCb onepaTHBHOe neqeuue, BKJIIOqaJOIQee 

pa.[(HKaJJb9YlO pe3eKQHIO MOJioquoii )KeJie3bl HJIH MaCT3KTOMHIO H 

O.[(HOMOMeHTHOH BH.[(eOTopaKOCKOnHqecKOH napacTepHaJibHOH 

JIHMq>O.[(HCCeKQHeii. 

Pe3yJihTaTbI: B 24-x cnyqrui:x H3 102 6oJibHbIX (23,5%) MeTaCTa3bI B 

napacTepHaJibHbie JIHMq>Oy3Jibl 6hIJIH 00.[(TBep)K.[(eHbl MopcponornqecKH. 

llo .[(aHHhIM CMMr H O<I>3KT, qacToTa MeTacTaTnqecKoro nopruKeuu11 

napac:repHaJihHOro JIHMq>OKOJIJieKTOpa B 3aBHCHMOCTH OT JIOKaJIH3aQHH 

onyxonH B MonoqHoii )KeJie3e 6hma cneey10mrui:: B rpynne 6oJibHhIX c 

Hapy)KHOH JIOKaJIH3aQHeii onyxonu, nopruKeHHe napacrepHaJihHoro 

KOJIJieKTOpa BbrnBJieHO B 8 cnyqrui:x, qTo COCTaBHJIO 33,3%. Y 6oJibHhIX c 

BHYTPeHHeii JIOKaJIH3aQHeii, MeTaCTa3bl BbI11BJieHbl B 6 ua6JIIO.[(eHH11X, qTo 

COCTaBJI11eT 25%. l130JIHpoBaHHOe nopruKeHHe napacTepHaJihHOro 

KOJIJieKTopa, 6e3 BOBJieqeHH.SI B npoQecc aKCHJIJijJpHblX JIHMcpOy3JIOB 

o6uapy)KeHO B 3 cnyqrui:x, qro COCTaBHJIO 8.3%.qyBCTBHTeJihHOCTb 

O<I>3KT B o6ttapy)KeHHH MeTaCTaJOB B napacTepHaJihHhIH 

JIHMq>aTHqecKHH KOJIJieKTop COCTaBHJia 95.8%, cneQHq>HqnocTb - 100%, B 
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nnauapHOM pe)KHMe 3TOT OOKa3aTeJih COCTaBHJI qyBCTBHTeJibHOCTb 79 .1 % 
n cneQHq>HqHOCTb - 100% COOTBeTCTBeHHO. 

3aKJ110qeuHe: TaKHM o6pa30M, ,[(HarHOCTHqecKrui: QeHHOCTh DJianapuoii " 

O.[(HOq>OTOHHOH 3MHCHOHHOH KOMilbIOTepuoii TOMOrpaqmH, Il03BOJI11eT 

oQeHHBaTh HX KaK HHq>OpMaTHBHO BIDKHbie H BbICOKoqyBCTBHTeJibHbie 

MeTO.[(bl BbrnBJieHH11 MeTaCTa30B B napacTepHaJibHbie JIHMq>OY3Jibl. 0.[(HaKO 

oqeBH.[(HO, qTo O<I>3KT BhIXO.[(HT ua nepBhIH DJiaH, · KaK 6onee 
qyBCTBHTeJibHhlH MeTO.[( npe.[(onepaQHOHHOH .[(HarHOCTHKH MeTaCTa30B B 

napacTepHaJihHbie JIHMq>aTuqecKHe Y3JibI y 6oJibHbIX paKOM MOJioquoii 

)KeJie3hI. 
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A.A OAmapooa., H.T TaJiaXaAJe., M.M. HetJ:ymKHH C.B., lllupueo, 3.IIJ 
XaJiuJioo,.H.B.BumueocKaH. 
PMuouyKJIHAHaH ou3yaJiuJan:uH «cTopomeooro» JIHMcJ>oyJJia y 
60JihHhlX paK0M MOJIOIJ:HOH iKeJie3hl 

TY POHi..{ UM.H.H.ERoxuHa PAMH, PoccUR, Moc1<6a 

IJ;enb: Onpe,ll.eJIHTb cnoco6HocTb "cTopo)Keooro" JIHM<poy3na ,ll.aTh 

noneyio HH<popMaI.-lHIO o cTaryce .ll.pymx aKCHJIJIHpHbIX JIHM<poy3noo, a 

TaIOKe HJyqHTb 3<p<peKTHBHOCTb MeT0,ll.HKH BbIHBJieHHH «cropo)KeBbIX» 

JIHM<poy3JIOB C HCTI0Jib30BaHHeM 
99

mTC-KOJIJIOH,ll.a. 

MaTepHaJibl H MeT0,ll.bI: ,l(JI,r o6Hapy)KeHHH H pa,ll.HOH30TOTIHOH 

HH,ll.HKal.{HH «CT0p0)KeBbIX» JIHM!pOY3JIOB 45 60JibHbIM paK0M MOJIQqHOU 

)KeJie3bl 3a cyTKH ,ll.0 onepal.{HH nepHryMopaJibH0 BB0,ll.HJIH. 
99

m Tc 

K0JIJI0H,ll.a 0611.{eii aKTHBH0CTblO 1 MKH B o6neMe no 0,25MJI. y 17 

(26,4%) naqHeHT0K npe,ll.onepaqH0HHM CTa,ll.HH 3a6oneoaHHH 6hma 

TIN0M0, y-T2N0M0, y 4 (8,8%) -T3N0M0. ,[(HarH03 y ocex 6oJibHbIX 

6bIJI l.{HT0JIQrHqecKH oepH!pHL{HpOBaH. Hccne,ll.OBaHHe np0B0,ll.HJI0Cb qepe3 

2 qaca B pe)KHMe CTaTHqecKoii Cl.{HHTHrpa<pHH Ha raMMa-KaMepe E.CAM 

(SIEMENS). ,l(JI,r HHTpaonepaqH0HHoro KapTHpooaHHH JIHM<paTHqecKHX · 

y3JI0B HCTI0Jib30BaJICH ,ll.eTeKTop raMMa-HJnyqeHHii Heo-2000. IlpH 3T0M 

«CTOpO)KeBOU» y3eJI xapaKTepH30BaJICH TI0BbillleHHbIM HaK0TIJieHHeM 

pa,ll.Ho<papMnpenapaTa (P<l>Il), qro perHCTPHP0BaJI raMMa-cKaHep. 

«CTopo)KeBbie» JIHM!pOY3Jibl (BblHBJieHHbie raMMa-cKaHepoM) H 0CTaJibHble 

JIHM!pOY3Jibl (y,ll.aJieHHbie npH JIHM!pO,ll.HCCeKL{HH BMeCTe C KJieTqaTKOH) 

HCCJie,ll.0BaJIHCb rHCT0JI0rHqeCKH 0T,ll.eJibH0. 

Pe3yJibTaTbI: «CTOpO)KeBbie» JIHM!pOY3Jibl Y.ll.aJI0Cb o6Hapy)KHTb y 42 

(93%) H3 45 nal.{HeHTOK. B 15 cnyqa,rx (33,3%) o «CT0p0)KeBbIX» 

JIHM!pOY3Jiax o6Hapy)KeHbl MeTaCTa3bl paKa. lf3 HHX y 10 6oJibHblX 

MeTaCTa3bl BblHBJieHbl o ,ll.0TI0JIHHTeJibH0 Y.ll.aJieHHOU KJieTqaTKe, y 5 

60JibHbIX MeTaCTa3bl o6Hapy)KeHbl T0JibK0 B «CT0p0)KeB0M» JIHM!pOY3Jie. 

y 28 60JibHbIX MeTaCTa30B B «CT0p0)KeBbIX» JIHM!pOY3JiaX He BblHBJieHo. 

BbIBO,ll.bI: IlO,ll.BO,ll.H npe,ll.BapmeJibHbie HT0rH HCCJie,ll.0BaHHH, M0)KH0 

0TMeTHTb, qTo pa,ll.HOttyKJIH,ll.HblU MeT0.l{ HBJIHeTCH BeCbMa 

HH!pOpMaTHBHbIM . ,ll.JIH onpe,ll.eJieHHH «CT0p0)KeBbIX» JIHM<paTHqecKHX 

Y3JI0B. BHe,ll.peHHe MeTO,ll.a ,ll.eTeKL{HH «cTopo)KeBbIX» JIHM<poy3JIOB B 

KJIHHHqecKYIO npaKTHKY TI03B0JIHT onpe,ll.eJIHTb TI0Ka3aHHH K BbITI0JIHeHHIO 

JIHM<pa,ll.eH3KTOMHH, a TaIOKe yMeHbllIHTb pa3BHTHe OCJIO)KHeHHU 
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acJie,ll.CTBHe TIOJIHOH TIO,ll.MblllleqHQH JIHM!pO,ll.HCCeKL{HeH - JIHM!pOCTaJa H 

orpaHHqeHHH TI0,ll.BH)KH0CTH K0HeqH0CTH. 
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A. ,LI;. PLI*KOB, P. H. ra6ynuu, H.B. Ko'lepruna, C. B. illupuee, 
0. r. 3UMHHa,. 

89Sr-XJiopHA B Jie'lenuu 6oJieeoro cuni.poMa npu MeTaCTaJax e 
KOCTH, 
I'Y POH~ UM.HHEJZoxuHa PAMH, PoccUR, MocK6a 

EoJieBOH cmmpoM BC-rpeqaeTCJI y 30 - 70% 6oJibHbIX c ycTaHOBJieHHbIM 
MeTacTaTuqecKUM nopIDKeHueM KOCTeu. CoBpeMeHHhIH apceHaJI 
aHaJihreTUKOB cnoco6eH o6ecnequTb JIUIIIb BpeMeHHblU o6e360JIUBaIOLQUU 
3<p<peKT. ITpuMeHeHue AHCTaHI.\HOHHOH nyqeBoii Tepanuu orpaHuqeHo npu 
MHO)KeCTBeHHOM nopIDKeHUU KOCTHOH CUCTeMbl. McnOJib30BaHue 
pa3nuqHbIX paAuouyKJittAOB (89Sr, 153Sm, 186Re) OTKpbrnaeT HOBbie 
B03M0)KHOCTU B neqeHUU 6oJieBoro CHHAPOMa npu KOCTHbIX MeTaCTa3ax. 
Halli OilbIT npuMeHeHUH 89Sr-XJIOPHAa OCHOBaH Ha neqeHUU 200 60JibHblX 
C KOCTHbIMU MeTaCTa3aMU (85 - paK npeACTaTeJibHOH )KeJie3hl, 54 - paK 
MonoqHoii )KeJie3hI, 61 - paKu Apyrux JIOKaJIU3aQuii ). I1oKa3aHtteM AJIH 
Ha3HaqeHuH 89Sr-xnopUAa CJiy)KUJIO HaJiuque Ha CQUHTttrpaMMax u 
peHTreHorpaMMax KOCTHblX MeTaCTa30B, HaJIHqUe 6oJieBoro CUHAPOMa, 
aAeKBaTHM reMaTOJioruqecKM KapTUHa (neHKOQUTbl - He MeHee 3.5 
TbIC/MJI, TJ)OM60QUTbl - He MeHee 150 TbICIMJI). ,ll;o JieqeHUH 6oJieBOH 
CUHAPOM pa3HOH creneHU BblpIDKeHHOCTU OTMeqaJICJI y 184 naQHeHTOB. 
ITocne BBeAeHHH 89Sr-xnopuAa qepe3 2 HeAeJiu oQeHHBaJiu 061..Qee 
COCTOJIHUe " KapTuuy KpOBU. qepe3 3 Mee. npOBOAUJIU IlOBTOpHoe 
peHTreHopai.uouyKJIHAHOe o6cJieAOBaHue. ITpu KOHTJ)OJibHOM 
o6cJieAOBaHUU KOJIUqecTBO 6oJibHbIX, He npeA1,HBJIJIIOLQUX )KaJI06 Ha 6oJIU 
yBeJIUqUJIOCb AO 76. 93 naQUeHTa OTMeqanu He3HaquTeJibHbie 6onu. 
CaMoqyBCTBUe ynyqlIIUJIOCb y 159 6oJibHbIX. ITpu COilOCTaBJieHUU 
AaHHblX peHTreHopaAUOHYKJIHAHOro o6cJieAOBaHUJI 150 60JibHbIX 
AOCTOBepHo ycTaHOBJieHa qacTuqHM perpeccuH MeTaCTa30B B 44 cnyqMx. 
B 31 cnyqae KOHCTaTupoBaHa cTa6UJIU3aQuH npoQecca. B 75 cnyqMx 
3a<pUKCUpOBaHa OTJ)HQaTeJibHaJI AHHaMHKa. O6e360JIUBaIOLQUH 3<p<peKT 
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Sr-XJIOpUAa npucyTCTBOBaJI AIDKe npu o6'beKTUBHOM nporpeccupoBaHUU 
MeTaCTa30B B KOCTU. TaKUM o6pa30M, npuMeHeHue 89Sr-XJIOpUAa 
Il03B0JIUJIO cyLQeCTBeHHO CHU3UTb UHTeHCUBHOCTb 6oJieBoro CUffAPOMa y 
6oJiblIIUHCTBa 60JibHbIX, a B 40 % cnyqaeB IlOJIHOCTblO CHJITb 6onu. 
I1o6oqHbIM 3<p<peKTOM JIBUJiaCb qaCTU'IHM penapaQUH MeTaCTa30B, 
OTMeqaBIIIMCJI B 30 % cnyqaeB. 
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B.<1>.IIaTpun, A.A. HeMna, A.A. AJIHKOB 

BoJMO,KffOCTH AHarnoCTHKH JJIOKa'leCTBCHHblX HOB006pa1ouanuii 
MOJIO'IHOH ,r(CJICJbl, KO,KH H MHrKHX TKaneii pai.uonyKJIHAllblM 
MCTOAOM C TexneTpHJIOM. 

BoJZ202paiJcKuu 20cyiJapcmBeHHblU Me0UtfUHCKuu YHU6epcumem, 
BoJZ202paiJcKuu o6JZacmHou KllUHU'leCKUU 0HK0ll02U'lecKuu iJucnaHcep, 
BoJZ202paiJ, PoccuR. 

CQUHTUrpacpUH npu onyxOJIJIX KO)KU, MHrKUX TKaueii, MOJioquoii 

)KeJie3bI c ucnoJib30BauueM OTeqecTBeHHoro npenapaTa "Texue-rpUJI-
99mTc" (",[(uaMeA", MocKBa) npoBOAHTCH B BonrorpaAcKoM o6nacTHOM 
KJIHHuqecKOM OHKOJioruqecKoM Attcnaucepe c 2001 roAa. TexHe-rpun 
BBOAUJIH BHYTJJHBeuuo B A03e 420 - 500 MEK u qepe3 15 - 30 MttuyT 
BbIIlOJIHJIJIU IlOJIUilO3UQUOHHYIO CQUHTurpacpuIO Ha nnauapuoii raMMa"­

KaMepe MB 9101/A (BeurpHH) c 3anucb10 npoeKQuu AO 500 OQO 
uMnyn1,coB B Ma-rpuey 128xl28. MccneAoBauue cquTanu 
IlOJIO)KUTeJibHbIM npu HaKOilJieHUU pai.uocpapMnpenapaTa {P<l>IT) B 
onyxonu OT 125 AO 250 % u Bblllle. 

3a 3 roAa npoBeAeuo 232 uccneAOBaHUH. BepucpuQupoBauo 170 
cJiyqaeB. MaMMOCQUHTUrpa<pUH npoBeAeHa 94 naQUeHTaM. 

B 80 cnyqaJ1x (85,1 %) AHaruo3 6hm Bepu<puQupoBau 
Mop<ponoruqecKu. Qqaru runepcpuKcaQuu BhrnBJieHbI B 44 cnyqaHx, 03 
HUX paK MOJioquoii )KeJie3bl BbrnBJieH y 38 naQUeHTOK (86,4 %). 
JlO)KHOilOJIO)KUTeJibHblH pe3yJILTaT - 6 UCCJieAOBaHUH (13,6%). Ilpu 3TOM 
BhrnBneuo cnei.yIOLQM naTonormI: 

1. MH-rpaKaHaKyJIHpHM <pu6poai.eHOMa c Buy-rpunpOTOKOBbIM 
nanUJioMaT030M 

2. JlHCTOBUAHM onyXOJib. 

3. ITpOJIU<pepaTUBHaJI MaCTOilaTUJI. 
4. Y3JIOBaH MacrnnaTuH- 2cnyqM. 
5. <l>u6po3HO-KUCT03HM MaCTOUaTUJI. 

OTcyTcTBOBaJIO uaKollJieuue P<l>Il y 36 naQueHTOK, H3 
KOTOpbIX y 30 naQUeHTOK (83,3 %) IlOATBep~eHbl A06poKaqecTBeHHble 
3a6oneBaHUH MOJioquoii 

)l(eJie3bI. JlO)KHOOTJ)UQaTeJibHblH pe3yJihTaT OTMeqeu B 6 cnyqMx (16,7 
%): 
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1. Onyxonh MOJIO'IHOH iKeJie3bI B 1 oM cny11ae npoel.(upoBanocb Ha 
H3o6paiKeHue cep.u.l.(a. 

2. MmpHJibTJ)aTUBHbIU paK BbUIBJieH B 1 OM cny11ae C p8.3MepaMH OT 
0,5 ,!J.O 3,0CM. 

3. MHq>HJihTJ)HPYIOII\HH paK Ha ipoHe nanunoMaTo3a B loM cny11ae, 
p8.3MepaMu .u.o l ,5cM. 

4. MH!pHJihTJ)aTHBHO-npoTOKOBblU paK B 3~ CJIY'laJIX, p8.3MepaMU 
onyxonu .u.o 2,5cM. 
qyBCTBUTeJihHOCTb MeTO,!J.a - 86%. 
Cnel.(U!pH'IHOCTh- 83%. 
CQUHTHrpaipm1 npu HOB006p8.30BaHIUIX KOiKH " M}ITKHX TKaHeii 

npoBe.u.eHa 138 rraQneHTaM. Mopiponom11ecKaJI Bepu<pnKaQJUI .u.uarH03a 
6hma nony11eHa B 90 cny11aJix (65,2 %). O11am mnep<pnKcal.(uu P<l>Il 
BbUIBJieHbl y 36 60JibHblX, H3 KOTOpbIX 3JIOKa1IeCTBeHHbie 
HOBoo6p8.30BaHUH 6bIJIH o6HapyiKeHhl y 30 naQHeHTOB (83,3 %). 
JloiKHOilOJIOiKUTeJibHblU pe3yJihTaT OTMe1IeH B 6 CJIY'laJIX (16,7 %). DhIJia 
BbUIBJieHa CJie,!J.yIOil\aJI naTOJIOrHH: HO,!J.yJIHpHbIU TeHOCHHOBHHT (305%), 
nunoipu6poMa (150%), 68.3aJIHOMa KOiKH (135%), aHmoipu6poMa (170%), 
rpattyJieMaT03HbIU JIHM<poa.u.eHUT 2 CJIY'lruI (125%,153%) .. 
OTcYTCTBOBano HaKoIIJieHue P<l>Il B 54 cny11aJix, H3 HUX 
.u.06poKa1IeCTBeHHbie onyxonu KOiKH " MHrKHX TKaHeii IlO,!J.TBep)K,!J.eHhl y 
42 naQUeHTOB (77,8 %). JloiKHOOTJ)UJ.(aTeJibHblU pe3yJihTaT nony11eH B 12 
HCCJie,!J.OBaHUHX (22,2 %). JloiKHOOTJ)UQaTeJibHbIU pe3yJihTaT OTMe'laJIH 
npu MeJiaHOMe KOiKH C ypoBHeM HHB8.3HH no Knapey::;; 3 (6 cny11aeB), npu 
MeJiaHOMax c pacna.u.oM, p8.3MepaMU ,!J.O l .5cM(3 en), paK KOiKH c 
pacrra.u.oM, p8.3MepaMU 5-6 CM (1 CJI.), npu MHKCOH,!J.HOU JIHnocapKOMe (I 
CJIY'laU),npH 3JIOKa1!eCTBeHHOU rHCTHOQHTOMe Hro,!J.HQbl (1 CJIY'laU), C 

p8.3MepaMH onyxonu 1 CM. B .u.uaMe-rpe. 
qyBCTBUTeJihHOCTb MeTO,!J.a- 71 % 
Crrel.(H!pH'IHOCTb - 88%. 
,[(JIH YT01IHeHJU1 pacnpoc-rpaHeHHOCTH rrpol.(ecca npu KaiK.ll.OM 

HCCJie,!J.OBaHHH npOBO,!J.HJIH CJ.(HHTHrpa<pHIO peruoHapHbIX H OT,!J.aJieHHbIX 
JIHM!pOY3JIOB. Bcero 6hIJIO BbUIBJieHo 27 cny11aeB HaKOIIJieHJUI ,!J.O 120 -
160 % P<l>Il B JIHM<poy3nax, H3 KOTOpbIX Bcero JIHIIIb y 11 nal.(HeHTOB 
( 40, 7 % ) 6hIJIO IlO;I(TBep)K,!J.eHo MeTaCTaTH'leCKOe nopaiKeHHe JIHM!pOY3JIOB; 

TaKUM o6p8.30M, pa.u.uottyKJIH,!J.HaJI .u.uarttOCTHKa 

3JIOKa1IeCTBeHHbIX HOBoo6p8.30BaHHU MOJIO'IHOU )KeJie3bl, KOiKH H MHrKHX 

TKaHeU c npuMeHeHHeM "TexHe-rpHJia-99mTc" HBJIHeTCH ,!J.OCTaTO'IHO 
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qyBCTBHTeJibHbIM H cnel.(H!pH'IHbIM MeTO,!J.OM H ,!J.OJiiKHa HCilOJlb30BaTbCH B 
IIJiaHe KOMIIJieKCHOU .u.uarHOCTHKH rrpu Il0,!J.03peHHU Ha 3JIOKa1IeCTBeHHbie 
onyxonu 3Tux JIOKaJIH3al.(uu. 

CQHHTurpa<pHH pemoHapHbIX H OT,!J.aJieHHbIX JIHM!pOY3JIOB 
HBJIHeTCH He)J.OCTaTO'lHO HH!pOpMaTHBHbIM H ,!J.OCTOBepHbIM MeTO,!J.OM ,!J.JIH 
onpe.u.eneHuH pacnpoc-rpaHeHHOCTH npoQecca. 
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JI.A.lim~epuH, H.Il.ACJianu,n:u, O.B.MyxopToea, M.H.BaxpoMeeea, 
C.B.lllupHee, H.B.lIIypynoea, A.<l>.Kmoeea, T.B.Ty4>Jiuna. 

IlpuMenenne no1uTponno-JMnccnonnoii T0Morpa4>nu c 18F-FDG ,n:JIH 
,n:uarn0CTHKH H 0QeHKH pacnpocTpanennocTH paKa MOJIO'IHOH 
,KCJIC3bl, 

HaytJHblU lfeHmp cepoe1JH0-cocyoucmoii xupyp2uu UM. A.H. EaKylleea 
(oup. - aKao. P AMH JI.A. EoKepUfl} P AMH, MocKea 

IlocJ1eOHue 40 Rem w60J1e6aeM0Cmb paKOM MOJIOIJHOU :J1CeJ1e3bl (PMJK) 6 
60J1butUHCm6e cmpaH nocmoRHHO yeeJ1U1JU6aemcJ1 - Ka:JICOaJl i)e6JlmaJl 
:J1Cemq,uHa 6 metJeHue :JICU3HU U.Meem pucK 3a60J1emb PMJK. OiJHaKo, 
HecMompR Ha yeeJ1u1JeHue 3a60J1e6aeMocmu, ypo6eHb cMepmHocmu om 
PMJK e nocJleOHue 200bl ocmaemcR oocmamotJHO cma6WlbHblM. 3mo 
C6Jl3aHo, 6 nepBy10 01Jepeob, c YllYtJuteHueM nep6UIJHOii oua2HocmuKu 
PMJK, a maK:JICe c npU.MeHeHueM onpedeJleHHblX npo2paMM J1e1JeHUfl 6 
3a6ucU.Mocmu om cmaouu onyxollu. IJ03m0My, OllJl Bb1pa6omKu 
npaBUJlbHOii J1e1Je6Hoii cmpame2uu motJHaJl OlfeHKa pacnpocmpaHeHHocmu 
onyxolle6020 npOtfeCca OOUHQK060 6Q:JICHQ KQK y nep6UIJHblX 60JlbHblX, maK 
u npu 2eHepaJ1U3GlfUU P MJK. 

U,eJib: OQeHHTb ToqH0CTb, qyBCTBHTeJibH0CTb u cneQHcpHqHOCTb 
no3HTJ)OHH0-3MHCCHOHHOH TOMorpacpuu (I13T) c 

18F-FDG ,n:JUI 
.n:narH0CTHKH PM)I( H onpe,n:eJieHml ero pacnp0CTJ)aHeHH0CTH. 
Mern,n:h1: I13T c 18F-FDG B pe)KHMe uccJie,n:0BaHmI Bcero TeJia 6hIJia 
BbIIl0JIHeHa 43 6oJibHbIM: B 36 CJiyqrui:x - c QHT0JI0rHqecKH 
Beptt<pHI.\HpoBaHHbIM PM)I( .n:o HaqaJia cneQH<puqecKoro JieqeHm1 ,n:mI 
yToqHeHmI cTa,n:nu onyxoJieBoro npoQecca, 5 6oJibHbIM - npu 
reHepaJIH3aQHH PM)I( JUUi BbUIBJieHHH peQH,n:HB0B HJIH MeTaCTa30B, 2 
6oJibHbIM - npu no,n:03peHHH Ha PM)I(. ,L(aHHbie 113T oQeHHBaJIHCb 
BH3YaJihHo, no HaJiuqmo oqaroB naTonornqecKOH rnnepMeTa6onnqecKOH 
aKTHBH0CTH H KonnqecTBeHH0 C Il0M0IQbIO SUV ( CTaH,n:apTH3HpoBaHH0e 
3HaqeHue HaKonJieHHH). SUV BbIIIIe 2,0 HBJIHnocb KpHTeptteM 
3n0KaqecTBeHHoro npoQecca. Pe3yJibTaTbl I13T cpaBHHBaJIHCb C ,n:aHHblMH 
rHCTonoruqecKHX HCCJie,n:oBaHHH (y 32 6onbHbIX, no,n:BeprIIIHXCH 
xupyprnqecK0MY JieqeHHIO ), a TaK)Ke C pe3yJihTaTaMH .n:pyrnx MCT0.D:0B 
.n:narnocTnqecKoH BH3YaJIH3aQHH (PKT, MPT, Y3H, Cl.\HHTHrpa<pHH 
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cKeneTa). B 4 cnyqrui:x I13T BbIIl0nHHnacb Il0BT0pH0 Ha pa3nHqHblX 
:nanax JieqeHHH. 
Pe3ynhTaTbI: Bcero B TeqeHue nepuo,n:a Ha6n10,n:eHHH 3a 6onhHbIMH 
(9,3±2,1 MeCHQeB) BbIIl0nHeH0 47 I13T HCCJie,n:OBaHHH. 
ITpoaHaJIH3HpoBaHo 146 oqaroB naTonornqecKoH rnnepMeTa6onuqecKou 
aKTHBH0CTH c SUV BbIIIIe 2,0. lfa HHX: 39 - B nepBuqHbIX onyxonHx, 79- B 
nHM<paTHqecKHX Y3Jiax, 8 - B neqeHH, 5 - B ron0BH0M M03re, 3 - B JierKHX, 
12 - B cKeJieTe. B 18 cnyqrui:x pe3ynhTaTbI I13T He BbUIBHJIH 
naTonornqecKHX oqaroB rnnepMern6onnqecKoH aKTHBH0CTH c SUV 
npeBbIIIIaIOIQHM 2.0 H 9 H3 HHX 6bmu HCTHHH0-0TpHQaTenbHblMH. B 9 
cnyqaHX pe3yJibTaTbl I13T 6bIJIH n0)KH0-0TJ)HQaTenbHbIMH (1 - B 
nepBuqHoH onyxonH, 6 - B nHM<poy3nax, 1 - B neqeHH, 1 - B cKeneTe ), B 3 
cnyqaHx - n0)KH0-non0)KHTenbHbIMH (2 - B JIHM<poy3nax, 1 - B CKeneTe). 
MynbTHQeHTJ)HqHbIH THn PM)I( y Bcex 3 6onbHbIX (7 naTonornqecKHX 
oqaroB) 6bIJI KoppeKTH0 ,n:Hartt0CTHp0BaH npu I13T. Bcero 6bIJI.O 
BblHBneH0 29 MeTaCTaTuqecKHX oqara, He,n:uarH0CTHpoBaHHbIX .n:o 
BbIIl0JIHeHHH I13T(14 B JIHM<pOy3nax, 4 B neqeHH H 11 B CKeJieTe). 
JlO)KHO-nonO)KHTenbHbie H n0)KH0-0TpHQaTenbHbie pe3yJibTaTbl 6bIJIH 
cBH3aHbI c HanuqneM noBhIIIIeHHoro MbnneqHoro HaKonJieHHH 18F-FDG 
(33%), B0CilaJIHTenbHblMH H3MeHeHHHMH (33%), MaJieHbKHM pa3Mep0M 
MeTacTaTuqecK0ro oqara (8%), BbICOKOH aKTHBH0CTbIO Kp0BHH0ro nyJia B 
KpynHbIX KpoBeH0CHblX cocy,n:ax (8%), a TaK)Ke C HeH3BeCTHblMH 
npuquHaMH (I 8%). 
ToqHoCTb 113T Bcero Tena c 18F-FDG ,n:nH .n:narnocTHKH PM)I(, 
onpe,n:eneHHH ero CTaJ],HH, a TaK)Ke ,n:JIH BbUIBneHHH peQH.D:HB0B H 
MeTaCTa30B npn reHepantt3aQHH PM)I( cocTaBHJia 93%, 
qyBCTBHTenbH0CTb - 94% tt cneQH!pHqHOCTb- 75%. 
B 14 cnyqrui:x H3 47 (30%) pe3yJihTaTbl I13T Il03B0nHnH H3MeHHTb 
CTa,n:HIO 3a6oJieBaHHH WHJIH neqe6ttyIO CTJ)aTerHIO: B 2 cnyqrui:x -
YT0qHHTb CTeneHb nHM<poreHHOro MeTaCTa3HpoBaHHH; y 4 6onbHbIX 6hma 
BbUIBneHa nepBHqHo-reHepanH30BaHHaH cpopMa PM)I( c 
MH0)KeCTBeHHblMH 0T,n:aJieHHbIMH MeTaCTa3aMH; B 2 cnyqaHx 6hlna 
BnepBbie ,n:narH0CTHp0BaHa H B 2 - no,n:rnep)K.D:eHa reHepanmaQHH 
onyxoJieBoro npoQecca; B 2 cnyqrui:x pe3ynbTaTbI 113T no.n:rnep,n:unn 
peMHCCHIO 3a6oJieBaHHH; B 2 cJiyqrui:x - ucKJIIOqHJIH HaJIHqne PM)I(. 
BbIBO.D:bI: 113T Bcero Tena c 18F-FDG HBJIHeTCH ToqHbIM H 
BbIC0K0qyBCTBHTeJibHblM MeT0.D:0M HeHHBa3HBHOH .n:narH0CTHKH PM)I(, 
BbUIBneHHH JI0KaJibHbIX H 0T,n:aJieHHbIX MeTaCTa30B, a TaK)Ke peQH.D:HB0B 
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3a6oneBamrn. Pe3ynhTaTbI Il3T ymqmurn CTenettb pacnpocTJ)aHemrn 
PM)K B 27% cnyqaeB u noBnmmu Ha neqe6tty10 CTJ)aTemIO y 30% 
o6cne.n.oBaHHblX 6onbHblX. 
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r .A.,lJ;aBhl):lOB, H.A.OJieiiHUK 

c .. eHTHrpa4>uu C onyxoJieTp0DHhlMH H TnpeoTp0ilHbIMH pa]:leo4>apM­
npenapaTaMH B ):lHareocTUKe paKa ~HTOBH):lHOii 'KCJIClbl 

I'Y MeOUtfUHCKUU paouoR02u11ecKUU Hay'IHU tJeHmp P AMH, 06HUHCK, 
PoccuJl 

IJ;enhlO HaCTO.sIJ..QeH pa60Tbl .sIBn.HeTC.sl onpe.n.eneHue B03M0)KH0CTeH 
Cl.(UHTUrpaqrnu C UCITOllb30BaHUeM OTeqecTBeHHblX TYMOpOTJ)OITHblX U 
TnpeOTJ)OITHblX P<l>Il Ha OCHOBe KOpOTKO)KUBYJ..QHX pa.n.uottyKnU,D.OB 
(99mTc, 1231) B .n.uarHOCTUKe u .n.mp<pepeHL(HanbHOH .n.narHOCTUKe paKa 
J..QUTOBU.D.HOH )Kenelbl (Pll.l)K). 

MaTepuan u MeTO.llhI: HaMH o6cne,D.OBaHO 208 6onbHblX c 
y3nOBblMU o6pa30BaHH.sIMH o6nacTU men B B03pacTe OT 8 .D.O 78 neT 
(My)KqUH - 38, )KeHJ..QHH - 170). BceM 6onbHbIM BbIITOnH.si:nacb 

nocne.n.oaaTenbHM cu:nHTHrpa<pu.si: o6nacTn men u rpy.D.HOH KneTKH c 
TnpeOTJ)OITHbIM P<l>Il (99mTc-nepTeXHeTaT unu HO.D.H.D. HaTJ)HH, MeqeHHhIH 
HO.LI.OM -131 unu HO.LI.OM - 123) " <<TyMOpOTJ)OITHbIM» P<l>Il: 

99
mTc­

TexHeTJ)HnOM - y 197 nau:neHTOB, 
99

mTc-Kap6oMeKOM - y 13 6onbHblX C 
ycTaHOMeHHblM .n.uarH030M Me.n.ynn.s1pHoro paKa J..QUTOBU,D.HOH )Kene3bl 
(MPli.l)K). 7 6onbHblM paKOM J..QUTOBH.D.HOH )Kene3bl (Pll.l)K) 6blna 
BbIITOnHeHa Cl.(UHTHrpa<pU.sI acero Tena c HO.D.OM-123, KOTopa.si: 
npoao.n.unacb qepe3 24 qaca nocne aae.n.eHHH per os 222-296 MEK • 
KoMnneKcHoe o6cne.n.oaattue BKnIOqano TaK)Ke ynhTJ)acoHorpa<pUIO 
(Y311), ITyHKL(UOHttylO 6uoncmo Y3llOBblX o6pa3oBaHUH C nocne.n.yIOJ..QUM 
l.(UTOnoruqecKHM uccne,D.OBaHneM. PaK J..QUTOBU,D.HOH )Kene3bl 
.n.uarHOCTHpoBaH y 107 6onhHbIX, 03 HUX ycTaHOBneH anepBble - 76, C 
peu:u.n.uaoM - 23, 6e3 peu:u.n.uaa - 8. Y 101 nau:neHTa BhrnBneHhI 
.n.o6poKaqecTBeHHbie 3a6oneaaHHH ll.l)K: y3noaoii 306 - 67, 
<ponnnKyn.s1pHa.si: a.n.eHoMa - 27, THpeOU,D.UT - 7 6onhHbIX. 

PeJynhTaTbI uccnenoBaHHH. Ilpu paKe LQHTOBH.D.HOH )KeneJhI B 
"xono.D.HbIX" no TnpeOTJ)OITHOMY P<l>Il yJnax y 80,7% 6onhHhIX 
Ha6n10.n.anacb runep<pUKCal.(U.sI TeXHeTJ)nna, HeJaBUCHMO OT 
mcTOnoruqecKOH <popMbI onyxonu. Y nuu: c anepab1e 
.n.uarHOCTHpoBaHHblM Pll.l)K ITOBbimeHHOe HaKonnettue TexHeTJ)nna 
OTMeqeHo B 84,2% (64/76), npu 3TOM MeTaCTa3bl B JIY men 
amyanmupoaanuch B 31, B nerKHe u cpe.n.ocTettne - 14 cnyqa.si:x. Ilpu 
pel.(U,D.UBe Pll.l)K B 94,1 % (16/17) cnyqaeB BhlHBneHbI "ropHqne" oqaru B 
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no)Ke onepttposauuott Jl\)K H B 3ouax perttouapuoro H OTAaneuuoro 
MeTaCTa3Hposaum1. JlO)KHOOTPHU.aTenbHble pe3yRbTaTbl OTMeqeubI y 15 
nau,HeHTOB, m KOTOpbIX y 11 AHaruocrupoBaH nanttnmipHblH paK; B 
6onhIIIHHCTBe cnyqaes (11/15) pa3Mephi onyxonH 6bmH ue6onbIIIHMH 
(Mettee 10 MM). 

B rpynne 6onbHblX C A06poKaqecTBeHHblMH 3a6oneBaHHHMH I._Q)K 
npH CU,HHTHrpacpHH C 99mTc-nepTexueTaTOM Bee Y3ROBbie o6pa30BaHHH 
BbffRHAeRH KaK 11XOROAHbie" oqarH, 3a HCKmoqeHHeM 10 6onhHbIX C 
TOKCHqecKOH aAeHOMOH. JlO)KHOilOflO)KHTeRbHbie pe3yRbTaTbl npH 
CU,HHTHrpacpHH c TeXHeTPHROM (rnnepcpHKCaU,HR P<l>TT) ua6nIOAMHCb y 23 
nau,HeHTOB, m KOTOpbIX 16 - 6onbHbie c cponntteynHpHOH aAeHOMOH 
(59,2% OT scex cnyqaeB cponnHKynHpHOH aAeHOMbI); y OCTMbHblX 78 
6onbHbIX pe3yRhTaTbl CU,HHTHrpacpHH 6bmH HCTHHHOOTPHU.aTenbHbIMH. 

Cu,HHTHrpacpHH c 99mTc-Kap6oMeKOM npoBeAetta 13 6onbHbIM nocne 
paAHKanbuoro onepaTHBHoro neqeHHH. I10Bb1111euuoe BKnIOqeutte P<l>IT y 
3THX 6onbHbIX OTMeqeuo B 3 cnyqaHx. B OAHOM cnyqae oqarH 
rnnepcpHKCaU,HH P<l>IT o6uapy)KeHbl s pernOHMbHblX JIY H s neqeHH, s 
ApyroM - B JIY rneH, B -rpeTbeM - B JIY rneH H KOCTHX qepena. Pa3Mepb1 

BbIHBneHHbIX HOB006pa30BaHHH COCTaBRHRH 20-50 MM, ypoBeHb 
KOHU,effTPaU,HH rupeOKMbU,HTOHHHa (TKT) - 194 - 2048 nr/Mn. B 6 
cnyqaHx nonyqeubl flO)KHOOTPHU.aTeRbHbie pe3ynhTaTbl (pa3Mepb1 Y3ROB 
OT 9 AO 20 MM, ypoBeHb TKT - 360-2546 nr/Mn). ITpH KOHTPORbHOM 
o6cneAoBaHHH 5 nau,HeHTOB 6e3 npmuaKOB peu.HAHBa 3a6onesaHHH nocne 
npoBeAeuuoro KOM6ttuttposauuoro neqeuHH oqaros naTonorttqecKoii 
<pHKCaU,HH Kap6oMeKa He BbffiBneuo. JlO)KHOTIORO)KHTenbHbIX AaHHbIX npH 
cu,HHTHrpacpHH MPI._Q)K c noMOllJ.bIO Kap6oMeKa H TexueTPttna uaMH ue 
nonyqeuo. 

Cpaueutte pe3ynhTaToB CU.HHTHrpacpHH scero Tena (CBT) y 7 
6onhHbIX PI._Q)K, BbmonuettbIX ABa)l(Abl - c HOAHAOM HaTPHR, MeqeHHbIM 
HOAOM-123 H 3aTeM, c HHTepBMOM B 2-4 AHH, c HOAOM-131 (qepe3 24-72 
qaca nocne BBeAeHHH neqefiuott A03b1), noKaJano npaKTHqecKyIO 
HAeHTHqHOCTb nonyqeHHbIX mo6pa)KeHHH. ITo AaHHbIM o60HX 
HCCReAOBaHHH y 3 6onbHblX ua6nIOAMOCb <pH3HOnorttqecKoe 
pacnpeAeneutte paAHOHOAa, y 4 - oqarn naTonornqecKott rnnep<pHKcau,HH 
paAHOHOAa. Y ABYX 6onbHbIX npH CKaHHpOBaHHH o6naCTH IIIeH c HOAOM-
131 AOTIORHHTeRhHO 6bmH BblRBReHbl no OAHOMY cna60HHTeHCHBHOMY 
oqary, (nptt uanttqHH pacnono)KeHHhIX pHAOM oqaros 6onee 
HHTeHCHBHOro BKnlOqeuHR P<l>TT). 
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ITonyqeHHble AaHHble Y3H H U.HTOROrHqecKOro HCCReAOBaHHH 6onbHbIX 
paKOM IlJ,HTOBHAHOH )Kene3bl YKa3blBMH Ha 3ROKaqecTBeHHbIH xapaKTep 
npou.ecca B 67,5% H 71,9% cnyqaeB, COOTBeTCTBeHHO. ITpH 3TOM, 
flO)KHOOTPHU.aTenbHbie pe3yRhTaTbl o60HX MeTOAOB OAHOBpeMeuuo 
ua6nIOAMHCb y 6 nau,HeHTOB ( 6, 7% ), pa3uopeqHBbie AaHHble nonyqeHbl y 
34 (38,2%). Hatt6onee BbICOKHH TIOKa3aTenb qyscTBHTeRbHOCTH (91,0%) 
npH KOMTineKCHOM HCCReAOBaHHH 6onhHbIX PI._Q)K OTMeqeu s cnyqae 
TIOflO)KHTenbHbIX pe3ynhTaTOB n106bIX ABYX H3 Tpex AHarHOCTHqecKHX 
TeCTOB ( CU,HHTHrpacpHH, Y3H, U,HTOnorHqecKoro HCCReAOBaHHH 
fiHOTITaTa). 

BbIBOJ!bI: 

1. MeTOAHKa ABYX<pa3HOH ClJ.HHTHrpacpHH c npHMeueuHeM 99mTc­
TeXHeTPttna HBRHeTCH BbICOKOHH<pOpMaTHBHbIM TeCTOM B pacn03HaBaHHH 
paKa IlJ,HTOBHAHOH )Kene3bl (qyBCTBHTenbHOCTb - 86,0%, cneu,Hcpttquoc-rh 
- 77,2%, TOquocTb - 81,4%) H MO)KeT 6bITb peKOMeUAOBaua ARR 

AH<pcpepeHU,HMbHOH AHarttOCTHKH nepsHqHbIX, peU,HAHBHbIX H 
MeTaCTaTHqeCKHX onyxonett IlJ,HTOBffAHOH )Kene3bl. IT pH 
HOB006pa30BaHHHX ue6onbIIIOro pa3Mepa (AO 10 MM) H cponnHKynHpHOH 
aAeHOMe MeTOAHKa CU,HHTHrpacpHH C TexHeTPHROM He HH<pOpMaTHBHa. 

2. ITpttMeueuHe CU.HHTHrpacpHH c 99mTc-TexueTPttnOM B KOMnneKce c Y3H 
H nyuKU.HOHHOH 6ttoncttett y3noBbIX o6pa30BaHHH c U.HTonorttqecKHM 
HCCReAOBaHHeM 6HOnTaTa TI03B0RHeT TIOBbICHTb qyscTBHTenbHOCTb 

AHarHOCTHKH paKa IlJ,HTOBffAHOH )Kefle3bl B npeAonepau,HOHHOM nepHOAe 
AO 91,0%. 

3. Cu,HHTHrpacpHH C 99mTc-Kap60MeKOM y 6onbHbIX MeAynnHpHblM 
paKOM llJ.HTOBffAHOH )Kene3bI, nepeuecrnttx xttpyprttqecKoe neqeutte, 
HH<pOpMaTHBHa npH pa3Mepax BTOpHquoH onyxonH 6onee 20 MM. 

4. HcnORb30BaHHe 123-1 HaTPHH HOAHAa ARH CU,HHTHrpacpHH 
(cKaHHpOBaHHR) IlJ,HTOBHAHOH )Kene3bl H Bcero Tena TI03B0RHeT nonyqaTb 
pe3yRbTaTbI, auanorHqHbie HCCReAOBaHHIO C HOAOM-131 npH 3uaqHTenbHO 
6onee HH3KOH nyqesott uarpy3Ke ua nau,HeHTa, H ue TPe6yeT COAep)KaHHR 
6onhHOro B cneu,HMH3HpOBaHHOH 3allJ,HTHOH nanare. 
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3y6oecKnii r.A., Tapapyxnua 0.6., Ha1apoe A.A. 
MnKpOCQHHTHrpaff>nH B J(HaruocTHKC onyxoJieii 
IQHTOBHJ(HOH ;KCJIC3bl 
PoccuiicKuu 11ay'lHblU ZfeHmp peHm2eHopai)uoJ102uu M3 pep 

lllupoKoe atte,Apeuue B Me,AHl..{HHCKYIO npaKTHKY MeTo,Aa 

couorpaq>uu 3uaqmenbHO coKpaTnno ucnonh30Bauue MeTo,Aa 

Cl..{HHTHrpaq>HH. 

O,AHaKO C pa1pa60TKOH HOBbIX THilOB raMMa-KaMep ua 

no.rrynpOBO,AHHKOBbIX ,AeTeKTopax nmrnunacb B03M0)KHOCTb 

3HaqmenbHO yBennqHTb pa1perna10my10 cnoco6HOCTb Cl..{HHTHrpaq>HH, 

TaK qTO 3TOT MeTOA CTan KOHKypeHTocnoco6HhIM H, 6onee Toro, 

OKa3aRCH He3aMeHHMblM B HeKOTOpbIX c.rryqMx. Oco6ettHO l..{eHHOH 

Cl..{HHTHrpaq>HH 0Ka3anacb npu HCilORb30BaHHH cnel..{HaRbHOro 

KORRHMaTopa «Iluuxon». 3TOT KOnnuMarop, B OTnuque OT H3BeCTHbIX 

AO CHX nop, xapaKTepu3yeTCH HCKnIOqHTenhHO ManettbKHM ,AHaMeTPOM 

OTBepCTHH, COCTaBnHIOII(HM 2 HRH 3 MM. B CBH3H C 3THM 

pa3pernaIOII(M cnoco6HOCTb TaKOro KORRHMaTopa MH Y3ROB C 

DOBbillieHHOH q>yHKl..{HOHaRbHOH aKTHBHOCTblO COCTaBnHeT ue Mettee 3-
5 MM, T.e. npaKTnqecKH cpaBHHMa c ,AaHHblMH couorpaq>HH. 

KonnuMaTop «Iluuxom> ,AaeT B03MO)KHOCTh ,AeTanmupoBaTb 

CTPYK'rypy q>yHKl..{HOHHpy10meii TKaHH H BbIHBRHTb aKTHBHO 

q>yHKQHOHHpy10mue Y3Rbl C MHHHMaRbHbIMH pa3MepaMH. 

11ccne,AoBauue npoBOAHTCH c ucnonh30BauneM qucToro nepTexueTaTa 

c aKTHBHOCTblO 2 MKIDpu (74 MOK). 

Oco6eHHOCTb pacnpOCTPaHeHHH H30TOna B TKaHH II(HTOBH,AHOH 

)Kene3bl TaKOBa, qTo ,Aa)Ke ManeHbKHH y3en (AO 0,5 CM) C BbICOKOH 

q>yHKl..{HOHaRbHOH aKTHBHOCTblO DO,AaBnHeT q>yHKl..{HIO OKPY*aIOII(HX 

TKaHeH u Ha Cl..{HHTHrpaMMax no.rryqaeTCH mo6pa)KeHue aKTHBHO 

q>yHKl..{HOHHpy10meii l..{enoii ,AORH, a He OT,AenbHOro y3na, qTO ue 

OTPa)KaeT HCTHHHOro COCTOHHHH. 11cnonb30BattHe KORRHMaTopa 

«Iluuxon» ,AaeT B03MO)KHOCTb «pa3RO)KHTb)) HaKonneuuyIO aKTHBHOCTb 

Ha COCTaBHbie qaCTH, T.e. BblHBHTb KaK aKTHBHO q>yHKl..{HOHHpy10mHH 

y3en ( «ropHqHif» ), TaK H yqacTKH C 6onee HH3KOH q>yHKl..{HOHanbHOH 

aKTHBHOCTblO. BbIHBneHHe «ropHqHx» Y3ROB ManettbKHX pa3MepoB 

Ba)KHO MH ,AHq>q>epeHl..{HaRbHOH ,AHarHOCTHKH TOKcuqecKHx a,AeHOM H 

Y3ROB C DOBbillieHHOH q>yHKl..{HOHaRbHOH aKTHBHOCTblO Ha paHHHX 

CTa,AHHX pa3BHTHH. 
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Oco6y10 l..{eHHOCTb npe,ACTaBnHeT TaKM MHKpOCl..{HHTHrpaq>HH B 

,nuarHOCTHKe onyxoneii npu a,AeHOMaT03HOM 306e, DOCKORbKY ,AaeT 

B03MO)KHOCTb AHq>q>epeHQHpOBaTb onyxonu no HX q>YHKQHOHaRbHOH 

aKTHBHOCTH. 

Ilo.A HallIHM ua6mo,AeHHeM HaXO,AHnOCb 17 6onbHbIX co 

cMelliaHHblM 3060M, y 6 H3 KOTOpbIX 6hmH BhrnBneHbl onyxonu 

AHaMeTPOM AO 5 MM. B ,AHaMeTPe. 

113 3THX 6 6onhHblX y O,AHOH nal..{HeHTKH 6bma o6uapy)Ketta 

TOKcnqeCKM a,AeHOMa ,AHaMeTPOM 5 MM, KOTOPM He 6bma 

,AHarHOCTHpoBaHa npu couorpaq>HH. B OCTMbHblX 5 cnyqMx HMeno 

MeCTO BbIHBneuue ueq>yHKl..{HOHHpy10meii onyxonH ua <pone 

a,AeHoMaT03ttoro 306a. 

TaKHM o6pa30M, COBpeMeHHM MHKpOCl..{HHTHrpaq>HH 

3uaqnTenhHO ynyqrnmh ,AnaruocTHKy onyxoneii 

w:ene3bl, a TaKw:e MenKHX TOKcuqecKHX a,AeHOM, 

ue,Aocrynuo AO uacToHmero BpeMeHu. 

003BORHeT 

II(HTOBH,AHOH 

qTo 6bmO 

Ba)l{HblM npenMymecTBOM MHKpOCQHHTHrpaq>HH HBnHeTCH 

B03MO)KHOCTb BbI6opa MeCTa nyHKl..{HOHHOH 6uoncuu, T.e. 

B03MO)KHOCTb BbI,AeneHHH uau6onee BepOHTHOro yqacTKa noKanH3al..{HH 

onyxonH. 

,n.rrn AHq>q>epeHl..{HaRbHOH ,AHarHOCTHKH ,Ao6poKaqecTBeHHblX u 

3ROKaqecTBeHHbIX o6pa30BaHHH II(HTOBH,AHOH )Kene3bl B nocne,Auee 

BpeMH HCDORh3yeTCH npenapaT TeXH~Hn, npe,ACTaBnHIOII(HH co6oii 

KOMDneKC TexHel..{UH-99m c Me,AHOH CORblO 2-
MeTOKCHH306yTHnH30HJfTPHna. Oco6eHHOCTb ero 3aKn10qaeTCH B TOM, 

qTo ou ,AaeT oqarH rttnepq>HKCaQHH npenapaTa B Tex yqacTKax, 

KOTOpbie BH3YMH3HPYIOTCH KaK «xonO,AHbie» npu HCCne,AOBaHHH C 

nepTexueTaTOM. B CBH3H C 3THM uccne,AoBauue npOBO,AHTCH 

ABYX<pa3HO. Ha nepBOM 3Tane npOBO,AHTCH Cl..{HHTHrpaq>HH C 

nepTexueTaTOM, KOTOpbIH BBO,AHTCH B KOnuqeCTBe 2 MKIOpH. Ecnu Ha 

,AaHHOM 3Tane BblHBRHIOTCH Y3Rbl C qeTKO Bblpa)KeHHOH HH3KOH 

q>yHKl..{HOHaRbHOH aKTHBHOCTblO ( «xono,AHbie» ), TO qepe3 HeCKORbKO 

AHeii B03MO)KHO npoBe,Aenue cne,AyIOmero 3Tarra, T.e. HccneAOBattHe c 

TexueTPHnOM. TextteTPHn BBOAHTCH BHYTPHBenuo B KonuqecTBe 15-20 
MKIOpH (370 - 540 MEK) u qepe3 40-60 MHHyT npOBO,AHTCH nnauapHM 

CQHHTnrpaq>HH. Ilpu uanttquu paKa II(HTOBHAHOH *ene3bI TextteTPHn 

HaKannHBaeTCH B BbrnanettHbIX pauee «xono,AHbIX» y3nax u ua 
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Cl.(HHTHrpaMMax BH3YaJIH3HpyeTCH «ropHtJHH» yJeJI (no JIHTeparypHbIM 

.n.aHHhIM cneQHq>HtJHOCTh npH3HaKa C0CTaBJIHeT 80%). 
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3y6ooc1mii r.A., Tapapyxuua 0.:6. 
CQDHTDrpaiJ>uH C TexueTpDJIOM B AD!J>!J>epenQoaJibHOH J(UarnocTDKe 
onyxoneii MOJioquoii ;KeJielbI. 
Poccuuc,wu Hay'lHblU tJeHmp peHm2eHopaOUOJl02UU M3 P</J 

ITepBaH ny6JIHKaQHH 06 uccJie.n.oBaHHH onyxoJieH MOJIOtJHOH 

)KeJie3hl C n0M0illhlO TexHeTpHJia 0TH0CHTCH K 1998 ro.n.y (PHHHeJib IO. 3. 

C coaBTopaMH). ABTOpbI 0TMetJaJIH, lJT0 HaK0OJieHHe TeXHeTpHJia HMeeT 

MeCT0 KaK npu .n.o6poKatJeCTBeHHhIX, TaK " npu 3JI0KatJeCTBeHHhIX 

onyx0JIHX. 

Haurn tta6mo.n.eHHH 0CH0BaHhl Ha HCCJie.n.osaHHHX38 60JihHhIX. 

MeTO)J,HKa HCCJie)J,0BaHHH. EoJibHhIM BH)'TpHBeHH0 BBe,l(eHHH 

20MKH (740MEK) TextterpHJia, MetJettHoro Tc-99M. Henocpe.l(cTBeHHO 

nocJie sse.n.eHHH npenapaT HaKaUJIHBaJICH " BblB0JJ.HJICH notJKaMH, a TaK )Ke 

napeHXHMOH netJeHH c nocJie.l(yIOillHM BbIBe.n.eHHeM c )KeJitJbIO. O.n.HaKO s 

TetJettue nocJie.l(yIOillHX 3-x, 4-x qacos yposeHh TextterpHJia s Kposu 6hm 

JJ.0CTaT0lJH0 BbIC0KHM, lJT0 no3B0JIHJI0 noJiytJHTb xopornee H306pa)KeHHe 

MH0Kap.n.a. CQHHTHrpacpHH MOJIOlJHOH )KeJie3hl np0B0.D.HJiaCh Ha raMMa 

KaMepe Tuna Millennium, cpttpMhI GE. EoJihHM Jie)KaJia Ha )KHB0Te TaKHM 

o6pa30M, lJT0 nopa)KeHHaH M0JI0lJHM )KeJie3a CBHCaJia C KpaH CT0Jia, npu 

3T0M pyKa 6bma n0.D.HHTa BBepx. TaKHM o6pa30M, B none .n.eTeKT0pa 

raMMa KaMephI, KOTOpbIH no.D.B0JJ.HJICH c6oKy, 0Ka3bIBaJiaCh BCH M0JI0lJHM 

)KeJie3a " n0JJ.MhillletJHaH o6JiaCTh. 3Kcn03Hl.(HH 0JJ.H0ro C0CTaBJIHJia 4-5 

MHH)'Thl, B TetJettue K0T0pbIX np0HCX0JJ.HJI0 HaK0UJieHHe 1 MJIH. 

HMnyJihcos. 3aTeM 6oJihHM yKJia.D.hIBaJiacb Ha cnutty, 3aJI0)KHB pyKu Ja 

ronosy, nopa)KeHHaH M0JI0lJHM )KeJie3a 0TB0JJ.HJiaCb BHH3 " Ha6oK. B 
TaK0M noJI0)KeHHH B none 3peHHH .n.eTeKTopa BX0.D.HJIH Ha.D.KJIIOlJHlJHhie H 

napacTepHaJihHbie JIHMq>OY3Jihl. 

lfa 38 naqueHT0K paK MOJIOlJHOH )KeJie3hl 6hm no.n.rnep)KJl.eH y 24 

6oJibHhIX. lfa 24 6oJihHhIX paKOM MOJIOtJHOH )KeJie3hI tJeTKHe nptt3HaKH 

n0BbillleHH0ro HaKonJieHHH TexHeTpHJia B onyxoJIH 6hIJIH ycTaH0BJieHbl y 

21 nal.(HeHTKH. ~OCTOBepHblM yBeJIHtJeHHeM ClJHTaJI0Ch npeBhillleHHe 

HaKoUJieHHH TexHeTpHJia B onyxoJIH Ha 30% OT ypoBHH HaKOilJieHHH s 

pH.l(0M pacn0JI0)KeHH0M ttenopa)KeHH0M ytJaCTKe MOJIOlJHOH )KeJie3bl TOH 

)Ke 6oJibHOH. Y HeK0T0pbIX 6oJihHhIX npeBhillleHHe HHTeHCHBH0CTb 

HaKoOJieHHH s onyxoJIH JJ.0CTHraJia 150% HaJJ. ypoBHeM HaK0nJieHHH s 

HaTHBHOH TKaHH. y rpex 60JibHhIX, K0T0pbIM np0B0JJ.HJiaCb 

XHMH0TepanuH, yposeHb HaK0nJieHHH TexHerpHJia B onyxoJIH 6bIJI HH)Ke 
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0)KH)J,aeMoro 30%-Horo npeBI,IIIIeHUH, qTo CBH)J,eTenbCTB0BaJI0 0 

ct,yHKI.{H0HaJibHOM CHU)KeHuu MeTa6onuqecKux npou;eccoB B onyxonu. 
PeJynbTaTbl uccne,l{oBaHUH npe.l{CTaBJJeHbI B Ta6nuu;e. 

PeJyJJbTaTbI MaMMOCI.{UHTHrpact,uu. 

XapaKTepucTnKa KonuqecTBo IlpeBbillieHue OrcyreTBue 

rpynn 60JJbHbIX YP0BHH npeBbIIIIeHUH 

HaKonneHHH· Ha ypoBHH 

30% HaK0TTJJeHUH Ha 

30% 

Onyxonb 3 CM 12 12 0 

Onyxonb <3cM 12 5 6 

EonhHbie nocne 7 4 3 
Kypca 
XUMUOTepanuu 

MacTonaTuu 7 0 7 

Bcero 38 23 16 

Y 6-TU 6onbHbIX IlaJibTTUp0BaJIUCb u onpe,l{eJJHJJUCb npu COHorpact,uu 
yBenuqeHHbie TT0,l{MbIIIIeqHbie JJHMct,aTuqecKue Y3JJbl. lfao6pa)KeHue 3TUX 
nuMct,aTuqecKUX Y3JJ0B Ha Cl.{UHTUrpaMMax onpe.l{enHJJ0Cb qeTK0 U 

ypoBeHb HaKonneHUH TeXHeTpUJJa B HUX npeBbllllaJI ypoBeHb HaKonneHUH 
B 0Kpy)KaIOII.{UX TKaHHX Ha 30-40 %. Y O,l{HOH 6onbHOH 6bIJI peHTreH 

HeraTUBHblH paK MOJJOqHOH )KeJJe3bl, TTO,l{TBep)K,l{eHHblH npu nyHKI.{UOHHOH 
6uoncuu. PaJMepbI onyxonu 6bmu 3,5 CM. l-'ho6pa)KeHue 3TOH onyxonu 
Ha Cl.{UHTUrpaMMax 6bIJIO qeTKUM, a ypoBeHb HaKonneHUH TexHeTpUJJa Ha 

40% npeBbllllaJI ypoBeHb HaKonneHUH B 0Kpy)KalOII.{UX 3.l{0p0BbIX TKaHHX. 
J,fao6pa)KeHUH napacrepHaJibHblX JJUMct,aTuqecKUX Y3JJ0B y 60JJbHbIX He 
o6Hapy)KeHo. 3ct,ct,eKTHBHM .l{0Ja o6nyqeHUH nau;ueHTa nocne BBe.l{eHuH 
740 MEK rexHeTpUJJa cocTaBJJHeT 5.8* I 0-3 M3B Ha MEK 
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B.B. KpL1noe, Ji.H. ,[l;po3.l{OBCKHii, *r.E. Koi:.11ua 

CaMap11ii-0Kca6mJ>0p, 153Sm n nann11aT11euoii Tepamm 6oJihHbIX c 
MCT3CT333MH B KOCTII II peBMaTH'ICCKIIMH 3a6onenaHIIHMH 

MeouljUHCKUU PaoUOJlOcU'leCKUU Hay'lHblU l(eHmp P AMH, 06HUHCK, 
Poccllfl, *HHcmumym Euor/Ju3UKU M3 P<P, MocK6a, Poccllfl 

MeTaCTaJbl B K0CTH pa3BUBaIOTCH y 60 - 80% 6oJJbHbIX paK0M Ha 

pa3JJHqHblX 3Tanax reqeHUH 0HK0JJ0ruqecKoro 3a6oneBaHHH. OHH qaCT0 

HBJJHIOTCH npuquHOH Bblpa)KeHH0r0 u CTOHKOro 6oJJeBoro CHH.l{p0Ma, 
CHJibH0 yxy.l{maIOII.{ero KaqecTB0 )KU3HH nau;ueHT0B. IloucK MeT0,l{0B, 

IT03B0JIHIOII.{HX Jct,ct,eKTHBHO no.l{aBJIHTb 60Jib " BJIHHTb Ha 
nporpeccupoeaHue MeTacTaTuqecKoro npou;ecca, HBJIHeTc.:H aKryaJibHOH 
Ja,l{aqen. EoneBOH CUH.l{p0M npu peBMaTuqeCKHX 3a6oneBaHHHX TaK)Ke 

0TJIUqaeTCH ycTowquBOCTblO K npoBO,l{HMOH repanuu, qTo Tpe6yeT H0BblX 

110,l{X0,l{0B K pemeHHIO 3TOH npo6JieMbl. 

~enu u Ja,l{aqu. 

1-fayqeHue BOJMO)KHOCTeH npuMeHeHHH caMapuH-oKca6uct,opa, 
153

Sm B 
K0MITJieKCH0M neqeHHU 6oJibHblX c MeTaCTaJaMH B K0CTH u npu TH)KeJiblX 

ct,opMaX peBMaTuqecKHX 3a6oneeaHUH. HccJie,l{OBaHue ct,apMaKOKUHeTUKU 
u reMaTonoruqecKoi-I ToKcuqHoCTH npenapaTa. Ou;eHKa KmrnuqecJ5:oH 

Jct,ct,eKTHBHOCTH ",l{UHaMHKH KaqeCTBa )KH3HH 

MaTepuaJibI u MeTo.l{bI 
bbIJIH nponeqeHbl 173 6oJibHblX pa3JJHqHblMH 0HK0JioruqecKUMH 

Ja6oneBaHUHMH c MeTaCTaJaMH B K0CTH u 6oneBblM CHH.l{p0M0M, a TaK)Ke 
14 60JibHblX peBMaT0H)J,HblM apTpHT0M " 3 - ocreoapTp030M. Bee,l{eHue . 

np0B0.l{UJJH BHYTpHBeHH0 KaneJibH0 H3 pacqeTa 0HK0JI0ruqeCKHM 
6oJibHblM 1,0 - 1,5 MKH (37 - 55,5 MEK), peBMaTuqecKHM - 0,5 MKH 

( 18,5 MEK) Ha I Kr Macchi Tena. 

PeJyJibTaTbI 

bbIJIO ycTaH0BJieH0, qT0 nocne BBe,l{eHHH npenapaT m6upaTeJibHO 

HaKaTTJJUBaeTCH B KOCTHOH CUCTeMe, 
MeTacTaTuqecKux oqarax. B TeqeHue 

Hect,HKCUpoBaHHM qaCTb npenapaTa ( 0K0JI0 

13 l 

npettMYII.{eCTBeHH0 B 
nepBbIX 6-8 qacoe 

40%) BbI,l{eJIHeTCH qepe3 



noqKH. TepaneBTHqeeKHii 3cp<peKT peanmyeTeH 3a eqeT 

HenoepeAeTseHHoro o6nyqeHHH oqaros nopa)l(eHHH 6eTa-qaeTHQaMH. 

f aMMa-KOMnOHeHT B eneKTpe H3nyqeHHH H30TOna 
153Sm no3BOJIHeT 

nonyqaTh KaqeeTBeHHoe eQHHTHrpacpHqeeKoe H3o6pa)l(eHHe Ha raMMa­

KaMepe. 

3cpcpeKTHBHOeTh neqeHHH OQeHHBa.Jiaeb no eHH)l(eHHIO HHTeHeHBHOeTH 

6oneii (no 10-6anhHOii IIIKane B TeqeHHe 3 Mee.). PaJnHqHoii eTeneHH 

noJIO)l(HTeJibHbie pe3yJihTaThl 6bIJI OTMeqeHbl y 137 60JihHbIX H3 173 (79 
%). CTa6HJIH3aQHH H ena6hIH 3cpcpeKT (eHH)l(eHHe HHTeHeHBHOeTH 6oneii 

.[{0 1 6anna) 6hIJI BbIHBJieH y 39 (22,5 %) 6oJihHhIX. YMepeHHhIH 3cpcpeKT 

(yMeHhIIIeHHe HHTetteHBHOeTH 6oneii Ha 2 6anna) npOHBHJieH y 53 (30,6 
% ) naQHeHTOB. Bhlpa)l(eHHhIH 3cp<peKT ( eHH)l(eHHe 6oneii Ha 3 H 6onee 
6annos) - y 47 (27,1%) 60JibHbIX. Y 145 naQHeHTOB qepe3 3 Mee. 6bIJIH 

BblilOJIHeHbl noBTOpHbie oeTeOeQHHTHrpa<pHH. J,fa HHX y 76 (52,4 %) 
OTMeqeHa nOJIO)l(HTeJibHaH .L{HHaMHKa HJIH eTa6HJIH3aQHH 

MeTaeTaTttqeeKoro npoQeeea. OrMeqeHo TaK*e no3HTHBHoe H3MeHeHHe 

«KaqeeTBO )l(H3HH» (no KapHOBeKoMy) e 61,3% (AO neqeHm1) .L{O 70,4% 
(qepe3 1 Mee.) H .[{0 68,5% (qepe3 3 Mee.). He BbIHBJieHO QTqeTJIHBhJX 

pa3JIHqHii B 3cpcpeKTHBHOeTH npH HenOJib30BaHHH 1,0 Hl ,5 MKH (37 H 55,5 
MEK) Ha 1 Kr MaeebI Tena, s TO BpeMH, KaK 6onee BbJeOKaH 

reMaTOTOKeHqHoeTh Ha6JIIO.L{a.Jiaeb npH HenOJib30BaHHH 1,5 MKH ( 5 5 ,5 
MEK) Ha 1 Kr. 

y 60JibHhIX peBMaTOH.L{HhIM aPTPHTOM HHTeHeHBHOeTb apTPa.JirHH, 

OQeHHBaeMaH no BH3Y3.llhHO-aHanorOBOH IIIKa.Jie - 100 MM) eHH3HJiaeh e 69 
MM .L{O 43 (qepe3 1 Mee) H .L{O 51 MM (qepe3 3 Mee). y naQHeHTOB e 

oeTeoapTP030M 3HaqHMOH .L{HHaMHKH He OTMeqeHO. 

BbIBO,l\bl 

TepanHH eaMapHeM-OKea6HcpopoM, 
153Sm HBJIHeTeH 3cpcpeKTHBHhJM 

epe.L{eTBOM eHH)l(eHHH HHTeHeHBHOeTH 6oJIH H ynyqIIIeHHH KaqeeTBa 

)l(lf3HH. KpoMe Toro, noJIO)l(HTeJihHM eQHHTHrpacpHqeeKaH .L{HHaMHKa 

n03B0JIHeT paeeMaTPHBaTh 3TOT BM.[{ JieqeHHe, KaK epe.L{eTBO TOpMO)l(eHHH 

poeTa KOeTHbIX MeTaeTa30B. y 60JihHhIX peBMaTOH.L{HhIM apTPHTOM 3TOT 

BH.L{ neqeHH.sl MO)l(eT 6bJTb HenOJih30BaH M.sl eHH)l(eHH.sl eTOHKHX 

apTPanrnii. 
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<l>ponona H.r., Benn11Ko C.A., Ycon B.IO., CryKauos C.JI., 
1iapb1111ena E.B. 
O~no<f>oTOHHaH 3MHCCH0HHaH K0MllblOTepuau TOMOrpaf}>HH C 99MTC­
MHiiH (Tex11eTpHJIOJ\1) n ~11aruocT11Ke paKa nerKoro 
HHH 0HK0J102uu THI.{ CO PAMH, ToMCK, PoccuR 

lllHpoKoe BHe.L{peHue s KJIHHuqeeKyIO npaKTHKy MeTOAOB 

pa.L{HOttyKJIH.L{HOH .L{HarHOeTHKH o6yeJIOBJieHO eoqeTaHHeM BhleOKOH 

TQqHoeTH nonyqaeMbIX pe3yJihTaTOB e !pH3HOJioruqHoeThlO, npoeTOTOH 

npoBO.L{HMhIX ueene.L{OBaHHH, HH3KOH, no epaBHeHHIO e 

peHTreHonorHqeeKHMH Heene.L{onamrnMu, nyqenoif ttarpy3Kott. HeeMOTPH 

Ha IIIHpoKoe uenOJih30BaHue PMHOHyKJIH.L{HbJX MeTO.L{OB ueeJie.L{OBaHHH 

npu myqeHHH OHKOJIOruqeeKHX 3a6onesaHHH JierKHX H .L{eTaJibHylO 

pa3pa6oTKY MeTo.L{onorHqeeKHX aeneKToB 3TOtt npo6neMhI, .L{a.JibHeiilllee 

ee pa3BHTHe He norep.si:no aKzya.JibHOeTH. CQHHTHrpacpuqeeKM 

.L{HarHOeTHKa paKa JierKHX eoeTaBJIHIOT Ha HaeTOHIQHH MOMeHT 0.L{Hy H3 

Hau6onee oeTpbIX npo6neM PMHOHyKJIH.L{HOH .L{HarHOeTHKH n OHKOJIOrHH 

B eBH3H e HeeneQH<pHqHoeTblO HJIH Ma.JIO,[{OezynHOeTblO (m-3a 

.L{OporOBH3Hhl H TeXHHqeeKOH eJIO)l(HOeTH npHroTOBJieHH.sl) 

pa.L{HO<papMnpenapaTOB, uenOJib30BaBIUHXeH .L{O noeJie.L{Hero speMeHH. B 
HaeTO.slIQeM ueeJie.L{OBaHHH Mb! nonblTa.JIHeb H3yqHTb B03MO)l(HOeTH 

O.L{HO!pOTOHHOH 3MHeeHOHHOH KOMnhIOTepHOH TOMOrpacpHH (03KT) e 

uenonh30BaHHeM 
99

mTc-MMEM B nmyanmaQHH nepnuqHoii onyxonu npu 

paKe nerKoro. 

06ene.L{OBatto 126 naQHeHTOB B Bo3pacTe 43-72 neT. HaKonneHue 

pa.L{uocpapMnpenapaTa BhrnsneHo y 102 6onhHhIX paKoM nernoro. 

KoHTpOJibHylO rpynny coeTaBHJIH 24 naQHeHTa c OTCYTCTBHeM oqaroB 

naTonoruqecKoro HaKonneHH.si: TexHeTPuna B neroqHoii TKaHH. Y JIHQ 

KOffTPOJibHOH rpynnhI HHKaKHX JIOKa.JihHhIX BKJIJOqeHHH s o6naeTH nerKHX 

Ha cpe3ax npH 03KT He Ha6JII0.[{3.110Ch, HMeJio MeCTO JIHIIIh neehMa 

cna6oe no HHTeHCHBHOCTH .L{H<p<py3HOe paece.si:HHOe HaKOilJieHue, 

o6ycJIOBJieHHOe oqeBH,[{HO oeTaTOqHbIM nynoM P<I>II s cocy.L{aX nerKHX. 

Cpe.L{Hee coOTHOIIIeHHe "nerKoe/MHOKapA" cocTaBHJio y KOHTPOJihHhIX 

JIHQ 0.19+0.05 u He OTJiffqa.JIQCb .L{OCTOBepHO Me)l(.L{y npaBhIM H JieBbIM 

nerKHMH. McnoJih30BaHHe 
99

mTc-MMEM y npeACTaBHTenett ,[{aHHoii 

rpynnhI 6bIJIO o6ycnoeneHo npone.L{eHHeM .L{H<pcpepeHQHa.JihHOro .L{Hartto3a 

y naQHemoe e CHMITTOMOM oKpyrnoro nepucpepuqecKoro o6pa30BaHH.si: B 

nerKHX. MopcponornqecKM eepH<pHKaQHH npoQecca B 3THX cnyqaHx 
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nonyqetta npH IlOMOII.{H TJ)aHCTOpaKaJibHOH nyHKQHH. BbUIBJieHbl 

ry6epKyJIOMbl, a,neHOMbl H yqaCTKH JIOKaJibHOro qm6po3a. 

,[(anbtteiiIIIee HJyqeHtte B03MO)KHOCTeii ttcnoJib30BaHHH O3KT c 
99

mTc-MH.El1 npoBOJ:J:HJIOCb y 102 6oJibHbIX c Bepml>ttQHpoBaHHbIM 

,n:ttarH030M paKa nernoro. QeHTJ)aJibHaH qiopMa paKa nernoro 

,n:ttarHOCTHpOBatta y 71 60JibHOro, nepttqiepttqP,CKaH - y 31. OnyxoneBblH 

npoQecc JIOKaJIH30BaJICH B BepxHHX .D:OJIHX B 57 ,8% cnyqaeB, B HH)KHHX-

42,2%. MopqionomqecKaH Bepttq>HKaQHH onyxoneBoro npoQecca 

nonyqetta BO BCeX cnyqaHx. IInocKOKJieTOqHblH paK BbIHBJieH y 56(54,9%) 

60JibHbIX, a,n:eHoKapQHHOMa - y 30(29,4%), MeJIKOKJieTQqHbIH- y 

16(15,7%). Cne.n:yeT OTMeTHTb, qTQ B 68% npH nJIOCKOKJieToqHoM paKe 

BblHBJieHa HH3KaH CTeneHb .D:Hq>q>epeHQHpOBKH. Y 83(81,4%) 60JibHblX 

ycrnttoBnetta III crn,n:HH 3a6oneBaHHH, y 11(10,8%)- II Hy 8(7,8%)- IV. 
Ilptt aHaJIH3e TOMOCQHHTHrpaMM yqHTblBaJIH 30Hbl 

q>H3HOJIOrttqecKoro HaKOilJieHHH P<I>Il, onpe,n:eJIHJIH JIOKaJIH3aQHIO, 

pa3Mepb1, xapaKTep pacnpe.n:eneHHH pa,n:HOttyKJIH,n:a H HHTeHCHBHOCTb 

P<I>Il B onyxoJieBOM oqare, OQeHHBaJIH K03q>q>HQHeHT OTHOCHTeJibHOro 

HaKOilJieHHH n nopa)KeHHOH o6naCTH no cpaBHeHHIO c OKpy)KaIOII.{HMH 

"3,n:opOBbIMH TKaHHMH" H MHOKap.n:oM. IlonyqeHHbie nonepeqHbie cpe3bl 

peKOHCTIJYHpOBaJIHCb BO q>pOHTaJibHOM ceqeHHH. ,[(JIH onpe.n:eneHHH 

o6'beMHbIX xapaKTepHCTHK oqara HCil0Jlb30BaJIOCb cpaBHeHHe 

npOCTJ)aHCTBeHHbIX pa3MepoB ero, nonyqeHHbIX C noMOII.{blO ,n:aHHbIX 

O3KT c .n:autthIMH KT H onttcatttteM MaKponpenapaTOB onyxoneii, 

BblilOJIHeHHbIX nocne onepaTHBHblX BMeIIIaTeJibCTB. 

Ilptt BH3YaJibHOM attaJIH3e O3KT - cpe3on rpy.n:ttoii KJieTKH y 

naQHeHTOB C KapQHHOMOH JierKHX BKJIIOqeHHe B onyxoneBblH oqar 

OTMeqeHO y BCeX naQHeHTOB. Ilptt 3TOM tta6n10.n:anach He6oJiblllaH 

pa3HHQa IlOKa3aTeJieH HHTeHCHBHOCTH HaKOilJieHHH y 60JibHbIX C 

QeHTJ)aJibHblM H nepttqiepttqeCKHM paKOM nernoro ( COOTHOIIIeHHe 

HaKOilJieHHH P<I>Il "onyxoJib/MHOKap.n:" COCTaBHJIO COOTBeTCTBeHHO 

0,41±0,06 tt 0,37±0,05). QqeBH.D:HO, tte60JibIIIYIO pa3HHQy Il0Ka3aTeJieH 

HaKOilJieHHH MO)KHO o6'bHCHHTb TeM qiaKTOM, qTO y 6oJibHblX 

QeHTJ)aJibHbIM paKOM nerKoro onyxoJIH JIOKaJIH30BaJIHCb B KOpHeBOH 30He 

B6JIH3H KpynHbIX cocy,n:oB H B03MO)KH0 HMeJIH nyqIIIee KpOBOCHa6)KeHHe, 

qeM onyxontt, pacnoJIO)KeHHbie B IlJiall{eBoii 3oHe. 

AttaJIH3 noKa3aTeJieH HaKOilJieHHH B 3aBHCHMOCTH OT pa3MepoB 

onyxOJIH He npOBOJ:J:HJICH, TaK KaK npettMyll{eCTBeHHO o6cne,n:OBaJIHCb 
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6oJibHbie III cTa,n:HH 3a60JieBaHHH, y KOTOpblX pa3Mep onyxoJIH 6bIJI B 

npe.n:enax 5-7 CM. 
AHaJIH3 3aBHCHMOCTH IlOKa3aTeJieH HaKOnJieHHH OT 

MOpq>onorttqecKoro CTJ)OeHHH nepBttqttoii onyxontt noKaJaJI, qTo onyxontt 

mene3HCTOro CTJ)OeHHH HMelOT caMbIH BbICOKHH IlOKa3aTeJib aKKYMYJIHQHH 
99mTc-MH.El1 ("oqar/MttoKap.n:"-0,43±0,002, "oqar/qiott"-1,5±0,001) 

OTHOCHTeJibHO .n:pymx rHCTOTHilOB (0,3 8±0,002 tt 1,48±0, 001, 

COOTBeTCTBeHHO ). Bo3MO)KH0, 3TO o6ycJIOBJieHO oco6eHHOCTHMH 

tteoattrttorette3a a.n:ettoKapQHHOM (ycttnetttte attrttorette3a B onyxontt, 

yBeJIHtJeHHe .n:ttaMeTJ)a MHKpococy,n:oB HOBOo6pa30BaHHH no cpaBHeHHIO C 

HOpMaJibHOH TKaHblO ). 

TaKHM o6pa3oM, ttcnoJib30BaHHe O3KT c 
99

MTc-

TextteTJ)HJIOM(MH.El1) y 6oJibHblX paKOM nernoro n03BOJIHeT BblHBJIHTb H 

BH3yaJIH3HpOBaTb npaKTHqecKH BO Bcex cnyqaHX nepBHqttylQ onyXOJib 

qyncTBHTeJibHOCTb MeTO,n:a COCTaBHJia - 98%, cneQHq>HqHOCTb - 91, 7% tt 

TOqHOCTb - 96, 8%. Ilptt 3TOM HCTHHHO IlOJIO,KHTeJibHble pe3yJibTaTbl 

(11Il) BhIHBJieHhI B 100 cnyqaHx, JIO)KHOnoJio)KttTeJihHbIH pe3yJihTaT (JIIT)-

2, HCTHHHO OTpHQaTeJibHbIH pe3yJibTaT (110)-22, JIO)KHOOTJ)HQaTeJibHbIH 

pe3yJibTaT (JIO) -2. JlomttonOJIO)KHTeJibHbie pe3yJibTaTbl nonyqeHbl y .n:nyx 

naQHeHTOB C HaJIHqHeM xpoHHqecKoro BOCilaJIHTeJibHOrO npoQecca B 

neptto.n: ero o6ocTJ)eHHH. Ilptt attanH3e CQHHTttrpaMM 3a tte60JihII10e 

oqaroBoe HaKollJieHHe 6bIJia npHHHTa Bblpa)KeHHaH Heo,n:Hopo.n:HOCTb 

HaKOilJieHHH P<I>Il. JIO)KHOOTJ)HQaTeJibHbie pe3yJibTaTbl 3aq>HKCHpOBaHbl B 

2 cnyqaHx. y .n:aHHblX 60JibHbIX HMeJIHCb nepttq>eptttJeCKHe onyxoJIH 

IlJIOCKOKJieToqHoro CTJ)OeHHH C 60Jibll10H IlOJIOCTblO pacna.n:a B QeHTJ)e, 

o6ycJIOBJieHHOH HeKp030M. 
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TuMoxuua O.B., ,ll;poJ~oBcKuii Ji.JI. 

Tepanuu pa~uoaKTUBHblM UOAOM 60JILHblX C KOCTUblMU 
MeTacTaJaMu AncJ>cJ,epem~uposauuoro paKa mnTOBHAHOii iKeJieJhl 

I'Y MeOUlJUHCKuu paouo1102u1JecKuu Hay'tHbzu tJeHmp PAMH, 06HuHcK 

PaK I.I.\HTOBHAHOH )l(eJie3bl (Plll)K) COCTaBmleT B cpe,n.HeM 1-
1,5% OT acex 3JIOKaqeCTBeHHbIX HOBoo6pa3oBaHHH " HMeeTCjf TeH,n.eHI._\lfjf 
K yaenuqeHmo qacTOThI ,n.aHHOro 3a6oneBaHHjf. 3a nepuo.n. 1989r-1997r 
npupocT nOKa3aTeJijf 3a6oneaaeMOCTH P~)I{ no ,n.aHHhIM quccoaa (1999) 
C0CTaBHJI 53,8%. P

0

aK I.I.\HTOBH}].HOH )l(eJie3bl xapaKTepH3yeTCjf BbICOKOH 
qacTOTOH JIHM<poreHHoro u reMaToreHHOro , MeTaCTa3upoaaHujf. 
MeTaCTa3bl B KOCTH p~)K BcrpeqaJOTCjf y 1,5-25% 60JibHblX. 

B o6meM KOJiuqecTBe 03yqaeMhIX HaMH naQUeHTOB 6hIJIO 73 
)l(eHmHHbl "30 My)l(qHJ-i. Bo3pacT 6oJibHblX aapbHp0BaJI OT 21 ro.n.a .n.o 77 
JieT. B HaIIIeM uccne,n.oBaHirn y 60JibHbIX p~)K C MeTaCTa3aMu B K0CTH 
hpeo6na.n.ana qionnu1<yJ1jfpHajf qiopMa nepBuqHoif onyxomI, KOTopajf 6bma 
.n.uaruocTHpoaaHa y 77 (74,7%) naQueHTOB, nanHJIJijfpHM qiopMa - y 26 
(25,3%). <I>onnuKyJijfl)HM qiopMa nepauqHoif onyxonu acrpeqanacb y 
Bcex B03paCTHblX KaTeropuif 60JibHbIX. Hau6oJihIIIee qucno naQHeHT0B 
npuxo,n.HJioch Ha B03pacT 51-60 neT (39,8%). l-faonupoaaHHOe 
MeTacTaTuqecKoro nopa)l(eHue cKeneTa 6hmo BbrnBJieHo y 38 6onhHhIX. 
CoqeTaHHe np0Qecca B. KOCTHX H ,n.pyrux opraHaX - y 65. flpu 3TOM, 
MeTaCTa3bl B JIHM<paTttqecKUe Y3Jlbl IIIeH 6bIJIH }].HarHOCTHpOBaHbl y 23 
60JibHbIX, B n\y3Jibl cpe,n.ocTeHUjf -y 6, B JierKUe - y 14, B neqeHb - y 2, 13 
roJIOBHOH M03r - y 1, B jfttqHuKH - y 1. flpu pacripe.n.eneHuu oqaroa 
nopa)l(eHttjf KOCTHhIX crpyKryp Hau6onee qacTo K0CTHhie oqaru 
acrpeqanuch: B Kocrnx Ta3a - y 26,8% 6oJibHhIX, B pe6pa - y 18,6%, B 
TT03B0HOqHHK - y 16,9%, B KOCTH qepena - y 11,8%. y paccMarpuaaeMbIX 
HaMH 60JibHbIX npeo6na,n.anu KOCTHbie MeTaCTa3bl cpe,n.Hero ( OT 1,5 .n.o 
5cM) u KpynHoro (6onee 5cM) pa3Mepa. Qqaru KpynHoro pa3Mepa 
npeo6na,n.anu y naQHeHTOB c MHO)l(eCTBeHHbIMH MeTaCTa3aMH a K0CTH -
53,9%. Bee KOCTHhle MeTaCTa3bl H0CHJIH OCTeOJIHTHqecKUH xapaKTep. 
MjffKOTKaHHbIH KOMTTOHeHT KOCTHbIX oqaroB 6bIJI .n.uarHOCTUpoBaH y 51 
H3 103 (59,5%) 6oJibHbIX. Hau6onee qacTO OH BcrpeqaJICjf y 60JibHbIX c 
MH0)l(eCTBeHHblMH KpynHhIMH MeTaCTa3aMH ·B KOCTH. Cpe.n.u 
aHaJIH3ttpyeMhIX KJIHHuqecKHX npOjfBJieHHH y 60JibHblX KOCTHblMH 
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MeTaCTa3aMH p~)K npeo6na.n.an 6oneBOH CHH.D.pOM, KOTOpbIH 6hIJI 
Bbipa)l(eH y 48,7% naQUeHT0B }].O .n.uarHOCTHKH p~)K, 55%-
0}].H0BpeMeHHO c ycTaH0BJieHtteM ,n.uarHo3a u 56,5%-nocne .n.uarH0CTHKH 
0CHOBHOfO 3a6oneBaHHjf. Hanuque JIOKaJibHOH npunyXJI0CTH Ha}]. 
MeTaCTa30M 6hIJIO OTMeqeHo y 33,3% 6oJibHblX .n.o .n.uarHOCTHKH 
3a6oneBaHUjf, y 10,3% 60JibHbIX naTonoruqecKHH nepeJIOM jfBUJICjf 
nepBblM nptt3HaKOM 3JIOKaqeCTBeHHOro nopa)l(eHUjf KOCTH. 

KoMnJieKCHOe JieqeHue 6oJibHblX p~)K c MeTaCTa3aMH a KOCTH 
BKJIJOqano xupypruqecKoe neqeHue, pa,n.uoiio,n.Tepanmo, ropMOHaJihHylO 
TepanuIO, ,n.ucTaHQH0HHylO nyqeayi:o Tepanui:o. B HarneM uccne,n.oaaHHH 
3qiqieKT neqeHttjf MhI oQeHuaanu cornacHo peKoMeH,n.aQttjfM BO3 
(opIOcceJih, 1979). B KaqecTBe KJIHHUqecKOro KpuTepttjf 3q>q>eKTHBHOCTH 
Tepanuu 1311 oQeHuaanoch Hanuque u Bbipa)l(eHHOCTh 6oneaoro cuu.n.poMa 
a npoQecce neqeHHjf 6oJihHhIX, ynyqrneHHe ux o6mero cocTOjfHHjf. 

AHantt3 pe3yJihTaTOB pa.n.uouo,n.Tepanuu 6onhHhIX P~)I{ c 
I 

MeTaCTa3aMH B KOCTH TT0Ka3aJI, qTo TTOJIHM perpeCCUjf KOCTHblX oqaroa 
6hma .n.ocTuruyTa 8 (7,8%) naQtteHTOB, qacTuqHM perpeccm1 - y 6 
(5,8%), CTa6HJIH3aQHjf npoQecca - y 33 (32,1%). flpu 3TOM He BbrnBJieHO 
3aBHCHM0CTH 3q>q>eKTHBHOCTH neqeHUjf OT fHCTOJioruqeCKOH qiopMbl 
nepauqHoii onyxonu u pacnpocrpaHeHH0CTH MeTacTaTuqecKoro 
npoQecca. B03,n.eiicTBHe .n.ucTaHQHOHHott nyqeaou Tepanuu B coqernHuu c 
pa,n.uoifo,n.Tepanueu 6oJibHbIX c K0CTHblMH MeTaCTa3aMH ,[J:P~)I{ 
TT03B0JIHJIO .n.o6HTbCjf cTa6uJIH3aQHH npoQecca }].0TT0JIHHTeJibHO y 9 '7% 
naQtteHTOB. flpu npoae,n.eHuu KOMnneKcHoro neqeHttjf 6oJibHhIX c 
KOCTHbIMH MeTaCTa3aMH ,[J:P~)I{ 3 - JieTHjfjf Bbl)l(UBaeMOCTb COCTaBHJia -

73,7±4,6%, 5 - neTHjfjf - 56,8±5,1%:, 10 - neTHjfjf - 43,1±3,8%. BceM 
6oJibHhIM B npoQecce neqeHttjf onpe,n.eJijfJICjf ypoaeHb Tttpeorno6ynuHa, 
KaK cneQuqiuqecKoro onyxoneaoro MapKepa. BbICOKHH ypoBeHh 
Tttpeorno6ynuHa 6hm OTMeqeH y 6oJihHhIX c TeH,n.eHQtteii K 
nporpeccupoaaHHIO npoQecca B o6eux rpynnax. 

flpu aHanH3e 3q>q>eKTHBHOCTH pe3yJihTaTOB pa,n.uouo,n.Tepanuu 
60JibHblX p~)K C MeTaCTa3aMH B K0CTH 6bIJI npoae,n.eH pacqeT }].03bl, 
nornomeHHOH Hau6oJihIIIHMH KOCTHhIMH oqaraMH. Pacqer 6bm npoae,n.eH 
22 60JibHbIM. BenuquHa BBe,n.eHHOH TepaneBTuqecKOH aKTHBHOCTH 
aapbttpoaana OT 60 .n.o 150MKH. flpu 3TOM, CTa6HJIH3aQHjf 
MeTacTaTuqecKoro npoQecca OTMeqanacb y 60JibHbIX C KOCTHbIMH 
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011araMH cpe.n.uero H MeJIKOro pa3Mepa H BeJIH11HHOH nornoll..(eHHOH JJ.03bl 
6onee 50 rp npu npoBe.n.euuu nocne.n.yIOI.J..(HX KypcoB pa.n.uono.n.Tepanuu. 
3ua11euue .ll.03bl, nornoll..(eHHOH uau60JibllIHMH KOCTHbIMH MeTaCTa3aMH y 
6onhHI>Ix PII.VK npu cTa6HJimal.{HH npol.{ecca, cocTaBHJio 93,9 rp, y 
6on1,u1,1x c TeH.D.eHI.{Hen K nporpeccup0Bauu10 3a6oneBaum1 - 21,8 rp. 
IIporpeccupoBaHHe npol.{ecca ua6JIIO.D.aJIOCb y 6oJibHbIX c KpynHhIMH 
KOCTHbIMH MeTaCTa3aMH H BeJIH11HHOH nornoll..(eHHOH .D.03bl Meuee 50 rp 
npH KIDKJI.OM nocne.n.yIOI.J..(eM Kypce TepanHH 1311, 'ITO CBHJJ.eTeJibCTBOBaJIO 0 
ue.n.006ny11euu11 naTonoru11ecKHx 011aroB. Auanm nony11euub1x .n.auu1,1x 
IlOKa3aJI, 'ITO 3cpq>eKTHBHOCTb pa.z:{HOHO.D.TepanHH uanp.si:MyIO CB.Sl3aua C 
HHTeHCHBHOCTbIO HaKOTTJieHH.SI H30TOna B MeTaCTaTH11eCKHX 011arax H 
nornoll..(euuon JJ.03ott H30Tona. 

TaKHM o6pa30M, npHMeueuue COBpeMeHHbIX MeTOJJ.OB ny11eBoro 
Jie1IeHH.SI 6oJibHbIX Pll.\)I( C MeTaCTa3aMH B KOCTH Il03BOJIHJIO .n.o6HTbC.SI 
OT11eTJIHBOro TepaneBTH11eCKOro 3cpq>eKTa y 3Ha11HTeJibHOro KOJIH11eCTBa 
60JibHbIX. 
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Te3HCbl IlOCTepHbIX coo6m,eHnii ceK~HH 

«Pa,a;HOHYKJIH,Lt;Hble MeTO,Lt;bl HHCJie,Lt;OB8HHH B OHKOJIOruu» 

K.3anJiaTHHKOB, K.Menn:eJih, H. ,Ll;e6epT, H. XaMmo, M. ,Ll;nJih, 
<l>SplOHBaJibA 
PoJih F-18-<I>,LJ;r-II3T y 60JihHh1x c Merncrn3aMu 
AHf}><l>epenu:npoeauuoro paKa ~HTOBHAHOii ~eJieJhI. KJiunuqecKoe 
3uaqeuue «<l>Jinn-<I>Jiom► <I>enoMeua B OHKOJiornqecKoii 
paAHOHYKJIHAHOH AHarHOCTUKe 
Kar/Jeopa RoepHoii MeOUlfUHbl, y11ueepcumemcKG.R KJIUHUKa u.M. ff.-B. 
I'eme, 2. </Jpa11KrjJypm/M, </JPI' 

U:enh: 
F-18-<I>,ll;r-II3T ornocuTc.si: s pynrnuon .n.uaruocTttKe .n.n.si: 
pecTa.n.upoBaHH.SI pa.n.uoiio.n.ueraTHBHbIX (11aCTH1IHO HJIH TTOJIHOCTblO 
no.n.BeprIIIHXC.SI pa3.D.Hq>cpepeHI.{HpOBKH) MeTaCTa30B npu IlOBbIIIIeHHOM 
3ua11eHHH THpeorno6ynuua (Tr) HJIH He.SICHbIX pe3yJII>TaTaX no .n.aHHbIM 
.n.pyrux pa.n.uonoru11eCKHX HJIH pa.z:{HOH30TOTTHbIX MeTO.D.OB. ~eJib 
.n.auuoro HCCJie.D.OBaHH.SI .SIBJI.SIJIOCb Bbl.SICHHTb, KaK 11acTO IlOBbIIIIeHHbIH 
yp0Beu1, onyxonesoro MapKepa (s .n.auuoM cny11ae Tr) coorneTcrnyeT 
THTTH11Hb!M JI.JI.SI MeTaCTa3HpOBaHH.SI H3MeHeHH.SIMH, KOTOpbie Il03BOJI.SleT 
BH3yaJIH3HpOBaTb Cl.{HHTHrpacpu.si: Bcero Tena (CBT) C 1-131 HJIH F-l 8-
<I>,ll;r-II3T. IIocne.n.osaTen1,uoe cpaBueuue 3THX .n.syx MeTOJJ.OB JJ.OJI)KHO 
onpe.n.eJIHTb, KaK 11aCTO Bbl.SIBJI.SleTC.SI O.D.HOBpeMeuuoe HaJIH11He y 6oJibHbIX 
KaK pa.n.uoiio.n., TaK H <l>,ll;r-no3HTHBHbIX 011aroB MeTaCTa3HpOBaHH.SI (TaK 
Ha3bIBaeMI>Itt cpnun-cpnon cpenoMeu). lfaMeH.SieT nu uucpopMal.{H.SI o 
uanu11ue TaKoro cpeuoMena uaKonneuu.si: y 6on1,uoro era .n.an1,uei1IIIee 
TepaneBTH11ecKue Be.n.euue ? 

MeTO.D.HKa: 
EhmH npoauanu3uposauu1,1 .n.auu1,1e Cl.{HHTttrpacpuu Bcero Tena (CBT) c 1-
131 u F-18-<I>,LJ;r-II3T y 30 nal.{HeHTOB npu .n.uaruOCTHKe OTJJ.aJieHHbIX u 
JIOKaJibHbIX MeTaCTa30B .n.ucpcpepeHI.{HpOBaHHOro paKa I.J..(HTOBHJJ.HOH 
)KeJie3bl (.l(Pll.\)I() C l.{eJiblO onpe.n.eneHH.SI .D.aJII>Henmen TaKTHKH HX 
ne11eHH.SI. I-fa HHX 15 JIHI.{ MY)KCKoro " COOTBeTCTBeHHO 15 JIHI.{ )KeHCKOro 
nona (B03BpaCTHOH Me.n.uau 64,1 ro.n.a) y KOTOpb!X nepBH11HblH .n.uaruo3 
61,m nocTasneu B cpe.n.neM 7, 6 ro.n.a Ha3a.z:{. Bee 6oJibHbie nony11unu 
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a.n.eKBaTHyIO rrepBttquy10 TepaIIHIO ( orrepal.{HH H PMHOUO,ll.TeparrttH). flo 

TNM-KJiaccmpttKal.{ttH rpyrrrra 6om,Hh1X pacrrpe.n.eJIHJIHCh cne.n.y10LQHM 

o6pa.30M: pT4/x B 22 cnyqaHx, pT3 tt pT2 COOTBeTCBeHHO y 4 6oJihHhlX. 

rttcToJiorttqecKtt y rral.{tteHToB 6hIJI rrepBttquo orrpe.n.eneu: rrarrHJIJIHpHbIH 

(15 60JihHh1X) H q>OJIJIHKYJIHpHhlU (13 6oJihHbIX) paK, a TaIOKe 

OHKOl.{HTapHaH q>OpMa q>OJIJIHKYJIHpHoro paKa II.()!( (2 60JihHbIX). 

O1.{eHHBaJIHCh 3aKJI10qeuHH rrpoBe,ll.eHHhlX no CTaffAapTHblM rrpOTOKOJiaM 

CBT c 1-131 tt F-18-<I>,Z:J;r-IT3T. Cpe.n.HHH aKTHBHOCTh B CBT 1304 MEK 1-

131 B OHKO-IT3T 299 MEK F-18-<I>,[J;r. rrr ua MOMeHT ,ll.HarHOCTHKH 6hIJI 

y BCeX 60JihHhlX BhlIIIe 25 MIO/JI, Tr IIOCJie 3H,ll.OreHHOU HJIH 3K30reHHOU 

TTr-cTHMYJIHl.{HH HaxO,ll.HJICH B rrpoMe)KyTKe 5,4-15368 ur/MJI (Me.n.ttaua: 

70,6). 3K3oreuHM . CTHMYJIHl.{HH rrpOBO,ll.HJiaCh rrptt IIOMOLQH 

peKoM6ttuaurnoro TTr (rrperrapaT «Tttporeu»). 

Pe3yJihTaTh1: 

Bcero 6bmo BhlHBJieuo 136 oqaroBhlX MeTaCTa.30B Jzyll.()K IIOpa.3HBIIIHX 

JIHMq>oy3Jihl (JIY), KOCTHYIO CHCTeMy, JierKHe H rreqeHh. B rpex cnyqaHx 

ua6JIIO,ll.aJIOCh ,ll.HCCeMeHttpoBauuoe MeTaCTa.3HpoBaHHe JierKHX. 16 

6oJihHhlX ttMeJIH 6oJihIIIe qeM 1 PMttouo.n.rro3HTHBHh1u MeTaCTa.3. Y 7 

6oJihHblX orrpe,ll.eJIHJIHCh O,ll.HHOqHhle UO,ll.IIOJIO)KHTeJihHble MeTaCTa.3hl B 

111eHHh1e JIY, KOTOphle 6hIJIH IIOTBep~eHhl KT, orrepaTHBHO 

auaTOMHqecKH JIOKaJIH30BaHbl H ycrreIIIHO rrpoorrepttpoBaHbl. 3TH oqartt 

MeTaCTa.3HpOBaHHH He BhlHBJIHJIHCh B <I>~r-fl3T. Y 6 60JihHhlX H3 

HCCJieAYeMOU rpyrrrrhl 6hIJIH BhlHBJieHhl TOJihKO <I>,[J;r-HaKaIIJIHBaIOLQHe 

orryxoJIH, KOTOphle rrpe,ll.CTaBJIHJIH 30/64 pa,ll.HOUO,ll.HeraTHBHhlX 

MeTaCTa.30B. y 4 60JihHhlX H3 3TOU. rro.n.rpyrrrrhI C rrporpeccttpyIOLQHM 

TeqeutteM 6hIJia rrpoBe.n.eua rrorrhlTKa pa.n.ttouowxttMHOTeparrttH. Y 
OCTaJihHhlX 2 6hIJia HCIIOJih30Baua pe.n.ttq>q>epeHl.{HpyIOLQaH cxeMa rrptt 

IIOMO~H 13-1.{HC-peTHHOJIOBOU KHCJIOThl C IIOCJie,ll.yIOLQeU 

pa,ll.HOUO,ll.Teparrtteu. y 8 60JihHhlX 6hIJIH BhlHBJieHhl MeTaCTa.3bl TOJihKO 

HaKaIIJIHBaIOLQHe PMHOUO,ll. B KOCTHOU CHCTeMe, rreqeutt tt JierKHX. 3TH 

60JihHhH! IIO,ll.BeprnHCh ceaucy BblCOKO,ll.03HpOBaHHOU pa,ll.ttOUO,ll.TeparrttH. 

y 60JihHhlX C y)Ke BhIHBJieHHhlMH PMHOUO,ll.II03HTHBHhlMH MeTaCTa.3aMH 

6hIJIH o6uapy,KeHhl ,ll.OIIOJIHHTeJihHO 18 oqarOB paKa, HaKaIIJIHBaIOLQHX 

<I>W, a TaIOKe 22 q>oeyca c AYaJihHhlM xapaKTepoM uaKoIIJieHHH. Y 3 tt3 

HHX rrpOBO,ll.HJIH pe,ll.ttq>q>epeHl.{HpOBKY, a y O,ll.HOro XHMHOTeparrttqecKyIO 

3M60JIH3al.{HIO KOCTHOro MeTaCTa.3a 6e.n.peHHOU KOCTH. 
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Ta6JIHl.{a: XapaKTepHCTHKa HaKOruieHHH MeTaCTa.30B Jzyll.()K. 

<I>~r- 1-131- .ll.YaJihHO 

Qqartt, II03HTHBH II03HTHBH II03HTHBH 

JIOKaJIH3al.{HH Bcero hie hie hie 

136 48% 37% 15% 

KocTHM 

CHCTeMa 12 8% 50% 42% 

Jlerntte 77 50% 34% 16% 

JIY 40 60% 20% 20% 

fleqeuh 4 25% 25% 50% 

~Hq>q>. MeT. 

JierKHX 3 

BhJBO,ll.bI: 

floqTH y IIOJIOBHHhl o6cJie,ll.OBaHHhIX <I>~r-fl3T ,ll.eTeKTHpOBaJI HOBble 

oqarH orryxoJieBoro pacceHBaHHH ,ll.OIIOJIHHTeJibHO K y)Ke o6uapy)KeHHhlM 

pa.n.ttouo.n.rro3HTHBHhIM MeTaCTa.JaM rrocne rrpoBe.n.euHH CBT c I-131 

( q>JIHII-q>JIOII HaKOIIJieHHe ). ~OIIOJIHHTeJibHaH ,ll.HarHOCTHKa II03BOJIHJia 

ycTaHOBHTh TaIOKe HaJIHqHe .ll.YaJihHblX uaKOIIJieHHU B MeTaCTa.3aX, a 

TaIOKe 3HaqHTeJibHO H3MeHHTh CTaUAapTuyIO TaKTHKY JieqeHHH. TaKHM 

o6pa.30M MO,KHO yTBep~aTh, qTo <I> W-IT3T y 6oJihHhlX c 

IIOTBep~eHHblM MeTaCTa.3HpoBaHHeM, ,ll.HarHOCTHl.{HpoBaHHhlM npH 

noMOLQH CBT c 1-13 1, .n.aeT ,ll.OIIJIHHTeJihHYIO H l.{euuy10 KJIHHttqecKyIO 

HHq>OpMal.{HIO. B TO BpeMH KaK MeTaCTa.3bl B JIY :H nerKtte ,ll.OCTaToquo 

qacTO HMelOT CBOUCTBO HaKaIIJIHBaTh <I>~r, orryxoJieBble oqarH B 

KOCTHOU CHCTeMe H neqeHH HMeIOT npettMyLQeCTBeHHO 

pa,ll.HOUO,ll.HaKOIIJieuHe, JIH60 .n.eMOHCTpttpyIOT AYaJibHhlU xapaKTep 

nornoineum1 P<I>IT. flptt pecTMHpoBaHHH HJIH ,ll.JIH oKouqaTeJihHOtt 

,ll.HarHOCTHKH MeTaCTa.3HpOBaHHH npH ~PI.I.()!( F-18-<I>~r-IT3T HBmieTCH 

B .n.ononueuttH K pyTHuuou CBT c 1-131 ue3aMeHHMbIM 

,ll.HarHOCTHqeCKHM PMHOH30TOIIHhlM MeTO,ll.OM C YHHKaJihHhlMH 

xapaKTepHCTHKaMH. 
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TOMCK A.A. T~KaH, C.A. Be.,mqKO, MA. IJ;ecapcKHii, E.M. OioHHMCKaH, 
Rf' <l>po.rmea, Rf'. Cmm.rornn, l0.3. PHHHeJIL, B.IO. Y coe. 

OQemm 3cl>IJ>eKI11enocm XHMHorepaneem11ecKoro Jie11ennu paim 
MOJI0'IHOH ,rreJleJbl no .z.anHblM M3MMOCQHnmrpacI>nn C ~c -
TexmrrpnJioM. 

THI{ cop AMH HlfJ1 °'11<.WlOc?UU, 2. TOMCK 

Pruc MOJIOqJJOH )KeJie3bI [PM)KJ 3aHHMaer o,roio m rrepBbIX Meer B 
C1pyicrype OHKOJIOIWiecKOH 3aOOJieBaeMOC1H H CMeprnocrn )KeHCKOro uacerremm 
KoMIIJieKcHoe neqeHHe paKa MonoqHoH )KeJie3bI BKJIIOqaer B cefo1 rrpoae,n:eHHe 
XHMHo.rryqeBOH repamrn H orrepanmHoro BMeIIIareJibCTBa. IlpH 310M 80-90% 
rraIJ,HeHfOK B rrpe,n:orrepaQHOHHOM rrepuo.n:e IIO.n;BepraIOTCH HOOMblOBaIIIHOH 
XHMHOTepamm, KOTOprui: rrpe.n;rronaraer )'MeHbrneHHe o&eMa orryxoJIH H 
yJiy'IllleHHe yCJioBHH AIDI BbIDOJIHeHHH orrepanmHoro :mma neqeHHH. Ou,eHKa 
lJ)'BCTBHreJibHocrn orryxoJIH K xm.monperraparaM H. #KrnBHOCIH neqemm 
MO)Kef 6bm, HCIIOIIb30BaHa B I<aqecrne o,roioro H3 KpHTepHeB rrpomo3a 
3a6011eBaHHH. Ha rrpaKTHKe B ,lUIHaMHKe neqeHHH ou,emrnaercH H3MeHeHHe 
pa3MepoB orryx:OJIH, OOll{errpmHaHHbIM HBIDleICH mMepeHHe Ma.JCCHMaJThHbIX 
pa3Mepoa no ,namn,IM MaMMorpaqnrn, lfID, o,roiruco He .n:aer IIOJIHYIO I<aprnHy o 
COC10HHHH orryxOJIH B rrpou,ecceneqemm. 

Ou,emm, paHHHe H3MeHeHHH orryxoJIH B xo.n:e KYPCa XHMHOTepanHH 
MO)KHO, HCIIO.Jlb3YH rnmxpH3HOJIOIWiecKHe rrapaMeipbI, HarrpHMep, rrorpe6rreHHe 
Mera6o.rnrroa, COCTOHHHe peu,errropoa, ypoaeHb KpoBOCtta6)KeHHH. B Hacromuee 
BpeMH B KpYIIHbIX HCCJie,n:oBaTeJibCKHX u,empax .ll:JIH :rroro HCII011b3YJOTCH 
TilKHe MeTOJJ,HKH, Ka.JC rro3mpoHHWI 3MHCCHOHHWI TOMorpacpMH c P-<l>W H MP­
TOMOrpa<pHH C KOmpacrnpoBaHHeM. O,roiruco :mt: MeTO.D:bl OCTalOTCH IIOKa 
lpy,roio,n:occymn,IMH .n:JIH pyrmrnoH KJIHHHqeCKOH pa60TbI B CBH3H C BbICOKOH 
CIOHMOCThlO H OrpaHH'IeHHbIM 'lliCllOM coomercmyIOll{HX YCillHOBOK. 

Pattee 61,IJIH myqeHbI B03MO)Kff0Clll MaMMOC~acpHH rrpH 
pruce MOJIOqJJOH )KeJie3bl C TIIKHMH rrperrapmmm, Ka.JC ~c-

MeIOKCHH300yrnnm6umpIDIOM (MHEH, TexuerpIDI) H ~C-TeIJXlcpOCMHH. B 
HCCJie,n:oBaHHHX 6bIJIO JJ:0Ka3aHO, 'ID) :mt: pmllO<papMrrperrapalbl HBJUIJOfCH 
MapKepaMH KpoBOTOKa B orryxoJIH H HX Ha.JCOIIJieHHe TeCHO CBH3aHO C 
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HIJfeHCHBHOCThlO HeoaurnoreHe3a H C pHCKOM Meracra3HpoBaHHH. HcrrOJib3YH 
MeIO.ll:bl p:wi0li30TOIIHOH JJ,HaIHOCTIOOf MO)KHO IIOJIY1Ilfib JJ:OIIOJIHKreJibttyIO 
HH<pOpMauHJO O pacrrpOClpaHeHHOCTif H HHTeHCHBHOCTH KpOBOTOKa B 
orryxonu. 0.n;ttaKO KoppeKillbIX uccrre.n:oaamrn BOOMO)Kff{)C'feH MaMMocu,mmnpaqmu 
B J<aqecme KOmpornl nepBffqffOH orryxOJIH B xo.n:e xm.moreparnrn He IIpoBOJJ:HJIOCb. 

HaMu 6bIJIO BbmOJIHeHo peipocrreKrnBHoe uccrre,n:oBaHHe rpyrrIIbI 

rrau,HeHrOK (21 qeJIOBeK) C ycnUIOBJieHHbIM ,n:HarH030M pruca MOJIOqHOH )KeJie3bl. 
MaMMOCQHHTHrpacpHH c ~c - TexueipHJioM BbIIIOJIHHJiacb y acex 
rrau,ueHrOK ,n:BIDK,Abl - .n:o H IIOCJie XHMHOTeparnm. A,ul KOJiuqecTBeHHOH 
xapaKTepucTHKH rraronomqecKoro Y3JIOBoro aKJIIOqeHHH 99wTc - TexueipHJia B 
MOJIOqJJOH )KeJie3e pacc'IHibmaJIHCb HH)J.eKCbl {orryxoJib /cpoH} H {orryxoJib 
IMHOKap.D:}. Ta.JC)Ke H3MepIDIHCb pa3Mepb1 OtJara rurrOJIOIWiecKOH rnrrepcpHKCau,HH 
~c - TexueipIDia H pacc<JHibIBaJICH ero 061,eM, ·c'II1TWI orryxoJib rrpHMepHo 
3JIJIHIICOHJJ:HOH cpopMbl. B IIOCJie.nyIOll{eM BceM IIau,HeHIKaM IIpoBOJJ:HJICH 
,rnpypIWiecKHH 3l3ll neqemm. 

OIMeqanocb .n:ocroaepHoe CffH)KeHHe IIOKa3al'elUI Ha.JCOIIJiemm ~c -
TexueipIDia a MOJioquoi1: )I<eJ!e3e {orryxOJlb IMH01<ap.n:} ( or 0,25 ± 0,02 ,n:o 0,21±0,032; 
p<0,05 - rrpH 2 CTIWlli, or 0,33 ± 0,04 ,n:oQ,22±0,03; p <0,01 IIpH 3 CTa,ll,HH 

rrpou,ecca). IloKa3aTeJib {orryxoJib /cpoH} JIHIIIb rrpoHBJIHJI reu.n:eHIJ,HIO K 
CHH)KeHHJO TOJibKO a rpyrrrre rrau,HeHrOK co 2 cra,u;HeH PM)I( - or 3,47 ± 1,12 .n:o 
2,69±1,00; p<0,05 

B cu.mrrnrpacpuqecKOH rrprumnre o6ll{errpmum,IM IIapaMelpOM 
KonuqeCTBeHHOH ou,eHKH Ha.JCOIIJieHHH P<l>IT B orryxoJIH HBJIHeTCH pacqe-r 
coonmrneHHH { orryxonb /cpoH}. B xo.n:e rrpoae,n:eHHoro ucCJie,n:oaaHHH HaMH 
6bIJIO OJMeqeHo, qro HH)J.eKC {orryxOJlb /cpoH} .n:ocroaepHoro rrpornOCIWiecKoro 
3uaqemm y 6oJibHbIX PM)K He HMeeT. Bu.n:uMo, 3TO 06yc110BJ1eHo reM, <rro 
IIOJJ: ,n:eHCTBHeM COBpeMeHHbIX rrporHBOOrryx:OJieBbIX XHMHOrrperraparoB 
H3MeHeHHH IIJ)OHCXOJJ:S)T He TOJibKO B orryxOJIH PM)I{, HO H B 0Kp)')K310ll{HX ee 
TI<aIDIX. 

HcrromeyeMhrn a uarneM uccrre,n:oBaHHH HHJJ.eKc {orryx:OJlb IMH01<ap.n:} 
II0Ka3arl CBOIO KJIHffHqeCKYJO 3HaqHMOCTh: CffH)KeHHe ero Olpa)KaJIO perpecc 
rrepauqHoH orryx:OJIH PM)I( rro.n: BOOJJ:eHCIBHeM XHMHOTepanHH. KoppeKrnOCTh 
KOJiuqeCTBeffHOH ou,eHKH orryx:OJieBOro KpOBOTOKa rrpH HCIIOJib30BaHHH B KaqeCTBe 
cpoua Ha.JCOIIJieHHe B MHOKap,n:e o6yCJioBJieHa He TOJibKO CXOJJ:C1BOM KHHeTHKH 

P<l>IT H MH orryxonu, H MH MHoKap.n:a, HO TaKme oTcyTCTBHeM 
Kap,n:HOTOKCHqecKoro B03.D:eHCTBHH HCIIOJlb3yeMbIX y JJ:aHHbIX rrau,ueHrOK 
rrporHBOOrryx:OJieBbIX rrperraparoB. CffH)KeHHe IIOKa3aTeJIH { orryxoJII, /MHOKap,n:} 
HH)Ke BeJIHqHffbI 0,2 B rrpou,ecce XHMHOTeparreB'TWlecKoro neqeHHH 
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conpOB0)K,ll;aJI0Cb 0TC)'TCTBHeM pel.Uf.[{HB0B npu )].a.JlhHefuneM Ha6mo)J.eHHH 

noCJie BhmoJIHemra xupyprw1ecKoro :mum neqemra. IIpu Bcex cnyqruix 

pel.Uf.[{HBHpoBaHllil H ReraJibHbIX HCX0)].0B BCne)],CTBHe 0T)].aJieHH0ro 

MeTaCTa3Hp0BaHllil Il0Ka3aTenb ( onyxonh IMHO Kap)].} 6bm BbIIIIe 3T0H 
BenuqHHbl. IIonyqeHHhre pe3ynhTaThl Il0,ATBep)l(Jl;aIOT B3aHM0CB513h Me)l(Jl;y 

HHTeHCHBH0CTblO Heoattrn:orette3a B onyxonu H pHCK0M MeracnnwiecKoro 
pacnpocrpattemra PM)I( 

TaKHM o6pa30M, HaIIIe HCCJie)].oBaHHe ~er onpe)].eneHHhre OCH0BaHJUI 

C'Il-fraTh, 'lfI'O MaMMociurnrnrprufiHR C ~c - TeXHerpHnOM M0)Kef CJl)')KHTh 

MeTO)].OM patttteii 0QeHKH C0CT0JIHllil nepBuqttoii onyxonu B X0)].e 

XHMHOTepanuu PM)K H HCil0nh30BaTbC51 KaK HHCTpyMeHTanbHhlH 

HeHHBa3HBHbIH MeTO)]. K0Hlp0nR 3<p<peKTHBHOCTH neqeHllil. IIpu 3TOM 

Hau6onee a,AeKBaTHbIM HMeKC0M AnR TaK0ro KOHlpOnR JIBnReTCJI Il0Ka3aTenb 

{ onyxonh IMHOKapJJ.} u BenuqHHa o6»eMa onyxonu. BepoRTHo, 'lfI'O npu 

XHMHorepanuu cneeyer CTpeMHTbCJI )].0CTuqb BeRuqHffhJ Il0Ka3aTenR 

{ onyxonh IMHoKap.D.} Mettee 0,2, qro CBR3atto B nocneJJ.YIOIQeM c 

cyIQeCTBeHHo MeHbIIIHM pHCK0M pel.{H)].HBa HRH BblJIMemra OT)].aJieHHbrx 

MeraCTa30B nOCJie BhITTOJIHeHHR XHpypmqecKoro :mma KOM6HHHpOBaHHoro 
neqeHHR PM)I{. 
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Ba;Keuuu A.B., Barauos H.B., MeubmuKoea E.C. 
lfuTepBeH~UH CTpOH~UH-89 s CUCTeMuoii nyqesoii Tepanuu KOCTHblX 

MeTaCTa30B 3JIOKa'leCTBeHHblX onyxoneii 

lJe1m6uHCKUU 061racmHou OHKOJI02U'-leCKuu lfeHmp- Ilpo6J1eMHaR ilay'-lHO­

uccJ1e006ameJ1bCKaR J1a6opamopWl «PaoualfUOHHaR OHKOJI02Wl u 

aH2uoJ102Wl» JOYHI.{ PAMH 

qaCTOTa pa3BHTllil KOCTHbIX MeTaCTa30B y OHKonoruqecKHX naQtteHTOB 

BblC0Ka. YcTaHOBnetto, qTo y 30-70% naQHeHT0B c nepsuqtto 

ycTaHOBneHHbIM )],HarH030M paKa HMeeTCJI )].aHHM naTonorHR, KOTOPM 

cnoco6cTBYeT pa3BHTHIO K0CTttoro 6onesoro CHHJJ.P0Ma. XpottuqecKHH 

6onesoii CHHJJ.p0M RBnReTcR npuqttttoii <pmuqecKoro, ncuxonorttqecKoro 

cipecca, CHH)KaeT KaqecTBO )KH3HH naQHeHTOB. 

Mcnonb30BaHHe PMHOttyKnH)].0B )].RH CHCTeMHOro neqeHllil KOCTHblX 

MeTacTaJ0B 6bmo snepBbie npe.D.R0)Ketto Pecher 6onee 50 neT Ha3a)].. 

f naBHOe npeuMyIQeCTBO PMHOH30TOTIHOH Tepanuu 3aKnIOqaeTCH B TOM, 

qT0 3T0: - CHCTeMHOe neqetttte, KOTOpoe B paBHOH CTeneHH B03)],eHCTByeT 

KaK Ha HBHbie, TaK u Ha cy6KnHHHqecKue MeTaCTaTuqecKHe oqarn (O.II. 

MOJJ.HHKOB, f.A. HoBHKOB, 2001); 

- era tt36upaTenhttoe ttaKonnettue B oqarax nop~eHHR CHH,KaeT nyqeByIO 

Harpy3KY Ha HOpMaJibHble TKattu; 

- Ha3Haqetttte o6bJqHo npOH3B0)].HTC51 B KOpOTKHH nepHO)]. BpeMeHH. 

B nocne)].HHe rO)].bl HCTIORb3yeTCH MeTO)].HKa BttylpHBeHHOro BBe)].eHHH 

pa)].HOaKTHBHoro H30TOna ClpOHQHR-89 xnopH)].a. l'.I3BeCTHO, qTo 

ClpOHQHii-89- 3T0 CTepunbHblH B0)].HblH paCTB0p, aKTHBHOCTbio 150MEK 

( 4,0 MKu); HBnHeTCH aKTHBHbIM 6ern-mny<iaTeneM; c nepH0)].0M 

nonypacna,Aa 50,6 )].HH "6eTa-3MHCCHeii )].O HTlpHH-89; cpe)].HRH 3Heprllil 

6ern-qaCTHQ paBHa 1,463 M3B, HX npo6er B K0CTH COCTaBnReT3,2-3,5MM. 

BBHJJ.Y XHMHqecKOH CXO,KeCTH ClpOHQllil C KaJibQHeM, OH 

BHe)J.pReTCJI B KOCTttylO MaTpHQY, !pHKCHpyeTCJI B MeTaCTaTHqecKHX 

oqarax, HMeIOIQHX IlOBbIIIIeHHbIH o6MeH Ka.JlbQHH, qT0 s CB0IO oqepe)].b 

npHB0)].HT K T0pM0)KeHHIO aKTHBH0CTH onyxoneBbIX KneT0K H 0Ka3bIBaeT 

o6e36onusaIOIQHH 3<p<peKT. B naronornqecKHX oqarax ttaKannusaeTcR .D.0 

80% BBe)].eHHOH aKTHBH0CTH ClpOHQHR-89, KOTOpblH coxpaHReTCH B HHX 

.D.0 100 JJ.Heii, qro onpe.D.enReT JJ.RHTenhH0CTb TepaneBTttqecKoro 3<p<peKTa. 
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Ilpoae.n;eHHhie HaMH pacqeTbI noKa.JaJIH, qTo .n:1u1 CTPomi:mi-89 

3HaqeHHe K03<p<pHU:HeHTa e)Ke,n:HeBHOfO CHH)KeHHR aKTHBHOCTH 

COCTaBJIReT 0,013699. TaKHM o6pa.30M, yqHTbIBa.sJ, qTQ qacTb npenapaTa 

DOC.Tie BttyTPHBeHHOro BBe.n;eHH.si: BblBO}];HTCR H3 opraHH3Ma, a B KOCTHbIX 

oqarax .n:enoHttpyeTcR OT 20% .n:o 80%, cne.n:oaaTeJibHO ,n:a)Ke cnycrn 3 

MeCRU:a C MOMeHTa BBe,n:eHtt.si: MeTaCTa.3bl no.n:aeprmoTCR B03,n:eucTBHIO 

.ll:OBOJibHO MOIQHOro 6eTa-HJnyqareJIR aKTHBHOCTblO OT 8 .n:o 35 MEK. 
3Toro o6nyqeHHR 0Ka.33JIOCb }];OCTaTOqHo MR }];OCTH)KeHHR 

TepaneBTHqecKoro 3cpcpeKTa y 60.TibllIHHCTBa nau:neHTOB (B HallIHX 

Ha6JIIO}];eHH.si:X -82,4%). 

IlOKa.3aHHeM K npttMeHeHHIO CTPOHU:tt.si:-89 X.TIOptt.n;a Mbl onpe,n:e.TIRJIH: 

- xpOHHqeCKHH 60.TieBOH CHH.n;pOM nptt KOCTHbIX MeTaCTa.Jax; 

- npe.n:nonaraeMa.si: npo,n:oJI)KHTeJibHOCTh )KH3HH 6onee 2 MecRu:ea. 

IlpOTHBOOOKa.3aHHRMH 6hmtt: 

-TPOM6ou:HToneHtt.si:,JiettKoneHtt.si:; 

- KOMnpecCHR COHHHOro M03ra. 

. B qoo,n: 3a 2001-2003 ro,n:hr cttcreMHaR nyqeaa.si: TepanttR 

CTPOHU:HeM-89 npoae,n:eHa 49 60.TibHblM B03pacTe OT 30 .n:o 69 JieT. Bee 

60.TibHbie HMeJIH xpOHHqeCKHH 60.TieBOH CHtt.n;pOM, o6ycJIOBJieHHblH 

MHO)KeCTBeHHblMH MeTaCTaTnqecKHMH nopa)KeHH.si:MH KOCTeH. Ilo.n: 

Ha6mo,n:eHtteM B cpOKH OT 1 MeCRU:a .n:o 1 ro.n:a Haxo,n:HJIHCh 23 nau:neHTa , 

a TOM qncJie 13 My)KqHH tt 10 )KeHIQHH. OCHOBHblMH JIOK3JIH3aU:HRMH 

nepanqHoH onyxontt 6bmtt: npe,n:cTaTeJihHa.si: )KeJieJa - 5 60.TibHhIX, 

MOJIOqHa.si: )KeJie3a - 6, JierKoe - 4, MOqeBOH ny3blpb -1, noqKa -2, 

nepattqHbIH oqar He BbIRBJieH y 5 60.TibHblX. MHTeHCHBHOCTb 6oneaoro 

ctttt.n;poMa ou:eHHBaJiacb no llIKaJie «aep6aJihHOH» ou:eHKH (lllBO): 20 

60.TibHhIX CTPa.ll:aJIH yMepeHHO-CHJihHOH 60.TiblO (2-3 63JIJia no lllBO), y 3 
OTMeqaJiach cna6o-yMepeHHa.si: 6on1, (1-2 6aJIJia no lllBO). 

HaJIHqHe KOCTHbIX MeTaCTa.3OB 6bmo no.n:TBep)K.ll:eHO ,n:aHHbIMH 

peHTreHorpacptttt, ocreocu:ttHTttrpa<pttH, KT, MPT- nccne.n:oaaHHH. 

Ilau:tteHThI c yMepeHHO-CHJihHOH 60.TiblO nonyqaJIH 

HapKOTHqeCKHe aHaJibreTHKH. 
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Bee 60.TihHbie nonyqaJIH cneu:ncpnqecKoe npoTHBoonyxoneaoe 

neqeHtte, BKJIIOqaJOru:ee JIOKaJibHOe o6nyqeHHe nopa)KeHHbIX yqacTKOB, 

cttcTeMttylO nyqeayIO TepanHIO C HCOOJib30BaHHeM CTPOHU:HR-89. PaCTBOp 

cTPOHU:tt.si:-89 XJiopn.n:a BBO}];HJICR BttyrpHBeHHO B 061>eMe 4,0 MJI., 

aKTHBHOCTb COCTaBHJia .n:o 150 MEK ( 4MKH). 

O6e36onnamoru:nu 3cpcpeKT HaczyOHJI B reqeHtte 5 ,n:Heii y 4 

60.TihHbIX; qepe3 5-15 ,n:Hen y 9 60.TihHhIX; a TeqeHtte o,n:Horo MeCRU:a ( 15-

30 }];Hen) y5; y ORTH nau:neHTOB 3cpcpeKTa He 6bmO, H3 HHX 3 60.TibHbIX 

yMepno B TeqeHtte nepaoro MecRU:a nocne aae,n:eHHR npenapaTa. 
YMeHbIIIeHHe 6oneaoro CHH.n;poMa OTMeqeHO y 8 60.TibHbIX, qTo 

Bblpa.3H.TIOCb B COKparu:eHHH KOJIHqeCTBa npneMa HapKOTHqecKHX 

aHaJibreTHKOB HJIH 00.TIHOrO OTKa.3a OT HHX, C nepexo.n:oM Ha 

HeHapKOTHqeCKHe npenapaThl, OOBbillleHHe cpmnqeCKOH aKTHBHOCTH. y 
10 60.TibHbIX OTMeqeHO KynttpoaaHHe 60.TIH. 3TH nau:tteHTbl OT 

o6e360JIHBaIOIQHX npenapaTOB OTKa.33JIHCb. 10 60.TihHbIX Ha6JII0}];3JIHCb 3 

MeCRU:a, 3 60.TibHbIX - 5 MeCRU:eB H 3 60.TibHbIX B TeqeHHe 1 ro.n:a. B 
yKa.JaHHbie cpOKH peu:tt.n:HBa 6oneaoro CHtt.n;poMa He OTMeqeHO. 

TaKHM o6pa.30M, CHCTeMHa.sl nyqeaa.si: TepanHR C npnMeHeHHeM 

CTPOHU:HR-89X.Tiopn.n:a RBJIReTCR 3cpcpeKTHBHblM MeTO}];OM KynnpoBaHHR 

xpoHnqecKoro 6oneaoro ctttt.n;pol\rn; cnoco6cTBYeT ynyqllleHHIO KaqecTBa 

)KH3HH 60.TibHbIX 3a cqeT yMeHbIIIeHHR 061>eMa H pe)KHMa CHCTeMHOH 

npoTHB06oneBOH cpapMaKOTepanHH HJIH OTKa.3a OT Hee H RBJIReTCR 
MeTO}];OM Bb16opa npH OaJIJIHaTHBHOM neqeHHH MHO)KeCTBeHHblX KOCTHblX 

MeTaCTa.30B. 
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BoJiiKeunua ~.H., MaxoecKaH E.A. 

,ll;ncJ>cJ>epuQnaJibHaH ~naruocTnKa y1JioeL1x 06pa1oeaunii 
IQHTOBH~HOH iKeJielbl npn ~nuaMHIJ:eCKOH cy6TpaKQHOHHOH 

· 99M 
CQHHTHrpacJ>nn C Tc-TexneTpHJIOM 

/(ua21-wcmu'lecKuu lfe11mp 000 "Jle6I'0K- 3oopo6be ", 2. CmapblU 0cKoJl 

,[J;mpcpepeHIJ,HaJlbHaH ~HafH0CTHKa Y3JI0BbIX o6pa30BaHHM 

IIJ.HT0BH.[{Hou )KeJie3bI - TPa.[{HIJ.HOHHbIM u Ba)l(HbIM pa3.[{eJI H.[{epHou 

Me.[{Hl].HHbl. B CB0eM HCCJie,[{0BaHHH Mbl HCn0Jib30BaJIH 

cpapMaKOKHHeTuqecKue · oco6eHHOCTH oTeqecTBeHHoro P<l>II 99MTc­

TexHeTPHJI (MIBI) KaK MapKepa onyxoneeoro KpoeoToKa. BbICOKaH 

np0HHIJ,aeM0CTb 3H.[{0TeJIHH Kp0BeH0CH0ro pycna onyxonu .[{JIH 

KaTH0HHoro K0MnJieKca 
99

MTc-TexHeTPHJI o6ecnequeaeT .[{0CTaToqey10 

cppaKIJ,HIO 3axeaTa H np0.[{0JI)KHTeJibH0e BttyTPHKJieToqHoe y.[{ep)KaHHe 

MIBI u npo.[{yKT0B ero Mern6onmMa B onyxoneeoii TKaHH. YJnoeou 

xapaKTep HaKonJieHHH. 3T0ro P<l>II B onyxonu C00TBeTCTByeT 6onee 

BbICOKOM KJieToqH0CTH, BbICOKOM np0HHIJ,aeM0CTH KanHJIJIHp0B H 

nponopIJ,H0HaJibH0MY yeenuqeHHIO Kp0B0T0Ka. 

HaMH o6cJie,[{OBaHo 125 naIJ,HeHT0B C oqaroBbIMH o6pa30BaHHHMH 

IIJ.HT0BH.[{HOM )KeJie3bI no ,[{aHHbIM Y311 H naJihnaT0pHoro HCCCJie.[{0BaHHH 

pa3MepaMH OT 0,8 .[{0 5,6 CM. y 18 naIJ,HeHT0B HCCJie.[{0BaHue 

BbITI0JIHHJI0Cb no noeocy nocTonepaIJ,H0HH0ro peIJ,H.[{HBa qepe3 2,4 ± 0,5 
ro,[{a nocne onepaIJ,ttH. 

Pa.[{MOM30TOnHbie HCCJie.[{0BaHHH 6bIJIM BbITI0JIHeHbl Ha 

3MMCCM0HH0M K0MnbIOTepHoM TOMorpacpe "DIACAM" cpttpMbI "Siemens" 

C MCn0Jib30BaHtteM K0JIJIMMaTopa BbIC0K0ro pa3pemeHHH no np0T0K0Jiy 

O.[{HO.[{tteeHoro o6cne.[{oeaHHH. HaMu npeM0)KeHa MO.[{ttcpttKaIJ,ttH 

.[{BYX3TanHou BH3YaJIH3aIJ,tttt Hoeoo6pa1oeaHtttt IIJ.ITT0BM.[{Hou. Ha nepeoM 

3Tane BbinOJIHHJiaCb CIJ,MHTttrpacpttH IIJ.ITT0BM.[{HOM )KeJie3bI qepe3 20 MHttyT 

nocne BHYTPMBeHHoro eee.[{eHHH 40 M6K 
99

MTc-nepTexHeTaTa. Y 

naIJ,tteHT0B C oqaroBblMH o6pa30BaHHHMH IIJ.MT0BH.[{HOM )KeJie3bI no 

pe3yJibTaTaM Y311 M "XOJIO.[{HbIMM" Y3JiaMM no .[{aHHbIM Cl].MHTttrpacpttM Ha 

BTopoM 3Tane BHYTPMBeHHo BB0.[{HJI0Cb 180 - 240 M6K MIBI c 3anttcb10 

mectn Ka.[{poe no 5 MMHyT K~bIM. PemcTPaIJ.HH npoeo.[{HJiacb Ha 

MaTPttIJ.e 128 x 128 c yeenuqeHtte 2.0. Ha noKa.[{pOBbIX tt K0Mn03HTHbIX 
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06pa1ax 0TMeqaJiocb noBbIIIIeHHoe BKJIIOqeHue MIBI B onyxontt 

IUHTOBH.[{HOM )KeJie3bI H perH0HapHbie JIHMcpaTttqecKtte Y3JibI y)Ke npu 

BH3YaJibH0M aHaJIH3e. 3a cqeT 60JibIIIOro noJIH 3peHHH ,[{eTeKTopa npu 

CTaTHqecKOM CIJ,HHTHrpacpHH B nepe.[{Hen npoeKIJ,HH BH3YaJIH3HpyeTCH 

o6JiaCTb IIIeUHbIX, Ha.[{- H n0,[{KJIIOquqHbIX JIHMcpoy3JIOB. Ilpu n0,[{03peHHH 

Ha MeTaCTaTuqeCK0e nopa)KeHue Me.[{HaCTeHaJibHbIX M aKCMaJibHbIX 

JittMcpaTnqecKttx y3noe BbITI0JIHHJiaCb O<l>3KT rpy.[{HOH KJieTKM. 

Ilo pe3yJibTaTaM nonyK0JIJfqecTBeHH0ro aHaJIM3a C00TH0IIIeHHe 

"XOJIO.[{Hbltt" y3eJI / HHTaKTHaH TKaHb IIJ.ITTOBM.[{HOM )KeJie3bl npu 

CIJ.HHTHrpacputt c 
99

MTc-nepTexHeTaT = 0.48 - 0.57. CooTHOIIIeHue cqern B 

MecTe npoeKIJ,HH y3na c noJI0)KHTeJihHbIM HaKoTIJieHtteM MIBI / 

HHTaKTHaH TKaHb IIJ.HTOBH.[{HOH )KeJie3bI npu CIJ,HHTttrpacpHH C 
99

MTc­

TeXHeTPHJI = 0.84 - 1. 1. BbITIOJIHHJIOCb K0MnhIOTepHoe BbJqJfTaHtte 

(cy6TPaKIJ,MH) 100 % H306pa)KeHHH HHTaKTHOM TKaHH IIJ.MTOBM.[{HOM 

)KeJie3bI c 
99

MTc-nepTexHeTaT. 11cnoJih30BaJIOCb .[{BYIIIKaJibHoe IJ.BeToeoe 

oTo6pa)KeHtte HaKoTIJieHHH 
99

MTc-nepTexHeTaT B IIJ.HTOBH.[{HOM )KeJie3e u 

MIBI e yJJI0BbIX 06pa1oeaHHHX. 

B 49 Ha6JIIO.[{eHMHX 0TMeqeH0 noJI0)KITTeJibH0e HaKonJieHtte 
99

MTc­

TexHeTPHJI B MeCTe npoeKIJ,HH "xoJIO.[{HbIX" Y3JI0B no pe3yJibTaTaM 

CIJ,HHTHrpacpHH C 
99

MTc-nepTexHeTaT. y 3 naIJ,HeHT0B C 6oJibIIIHMM no 

pa3Mepy KapIJ.ttHoMaMH HaKonnettue 
99

MTc-TexHeTPttJI Hocuno 

nepucpoKaJibHbIM xapaKTep. B 4 cnyqaHX nocTOnepaIJ,H00HbIX peIJ,H.[{HB0B 

0TMeqeHo BKJIJOqeHue 
99

MTc-TexHeTPHJI B peruoHapHbie JIHMcpaTuqecKue 

Y3JibI. Y naIJ,HeHT0B c oqaroBhIM HaKonneHHeM MIBI B Y3JI0BbIX 

o6pa30BaHMHX IIJ.MTOBH.[{HOM )KeJie3bI pe3yJibTaTbI nocTonpeaIJ,H0HHbIX 

fHCT0JI0rttqecKHX HCCJie.[{OBaHMM npe.[{CTaBJieHbI CJie.[{yIOIIJ.HMM 

H3MeHeHHHMM: B 26% 0TMeqeHbI cpoJIJIHKYJIHpHbie a,[{eH0MbI, B 11 % -
JI0KaJlbHbie yqacTKH THpe0M.[{MTa, 63% - KapIJ,MH0MbI. B cnyqaHX 

0TCYTCTBHH HaKoTIJieHttH 
99

MTc-TexHeTPHJI oqaroeb1e 06pa1oeaHMH 

IIJ.HTOBH.[{HOM )KeJie3bI 6bIJIH npe.[{CTaBJieHhI JI0KaJIH30BaHHbIMH yqacTKaMM 

xpoHnqecKoro THpe0H,[{ITTa, 30HaMH CKJiep0TJfqecKMX MJIM 

nocTreMopparnqecKMX HeKp0TJfqecKMX npoIJ,eCC0B. 

3a cqeT ofoopHoro xapaKTepa MeT0.[{HKM B03M0)l(Ha BH3YaJIH3aIJ,ttH 

naT0JioruqeCKM H3MeHeHHbIX perttoHapHblX JIMMcpaTttqecKMX Y3JI0B. 

,[J;uHaMnqecKaH cy6TPaKIJ,MOHHaH CIJ.HHTHrpacpHH c 
99

MTc-TexHeTPHJIOM 

(MIBI) 0TPa)KaeT ycHJieHttylO BaCKYJIHpH3aIJ,HIO M 0TH0CITTeJibH0 

BbIC0KYIO KJieToqH0CTb onyX0JIH npu O.[{HOBpeMeHHOM cpyHKIJ,HOHaJlhHOH 

He.[{0CTaT0tJH0CTM 3H.[{0TeJIHH ee cocy.[{0B. MeTO.[{ M0)KeT 6bITb npe.[{JI0)KeH 
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MH AHlpq>epeHI._\HaJibHOH AHaruOCTHKH oqaroBbIX o6pa:mBaHUH 
W:HTOBHAHOH )KeJie3bl " B nepHOAe TTOCTOnepal..{HOHHOro Ha6moAeHHH. 
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JI.<I>. PoManoea, E.E. CTaHHKBHa, P.H. ra6ynnH, C.B. lIIepHee, 

A.~. PbDKKOB 

Oqem.:a MCTa6oJiuJMa KOCTnoii TKaHu pMH0BMMYH0JioreqecKHM 

MCT0JJ;0M y naqeeHT0B C K0CTHblMH MeTaCTaJaMB npu paKe 

npeJJ;CTaTCJibHOH D MOJIO'IHOH 3(CJIC3 

I'Y POH~ UM. HH.Elloxu11a PAMH, MocK6a, PoccUR 

Qenh: O1..{eHHTh AHHaMHKY MeTa60JIH3Ma KOCTHOH TKattu; 
paAHOHMMYHOJioruqeCKHM MeTOAOM npoBeCTH MOHHTOpHHr 
COAep)KaHUH KaJlbl..{HTOHHHa, napaTropMOHa " OCTeOKaJlbl..{HHa B 
DJia3Me KpOBH 6oJibHhIX paKOM npeACTaTeJibHOH H MOJIOqHoH )KeJie3 
c MeTaCTa3aMu B KOCTH B npol..{ecce neqeHHH 89-SrCI. 

MaTepHaJihl " MeTOnhl: 89-SrCI (npOH3BOACTBO 
"MeApaAuonpenapaT", r. MocKBa u <!>3M, r. O6HHHCK) aKTHBHOCThIO 
150MEK B 4,0MJI pacrnopa BBOAHJICH BffYTPHBeHHO 100 60JibHhIM c 
MeTaCTa3aMH B KOCTH npH paKe npe.D,CTaTeJibHOH )KeJie3bl (55 nal..{UeHTOB) 
"MOJIOqHoH )KeJie3bl (45 nal..{UeHTOB). HenocpeACTBeHHO nepeA K~hIM 
BBeAeHUeM 89-SrCI ( OT OAHOro AO 7 KypcoB) y nal..{HeHTOB HCCJieAOBaHa 
UJia3Ma KpOBH Ha COAep)KaHue KaJlbl..{HTOHHHa (KT), napaTrOpMOHa (ITT[), 
ocTeOKaJibl..{HHa nocpeACTBOM paAHOHMMYHOJiomqecKoro aHaJIH3a (PHA), 
a TaK)Ke BhIqttcneH HHAeKc OTHOIIIeHHH KTfilTf B npol..{eHTax. 

Pe3VJihTaT1,1: B npol..{ecce MHOroKpaTHoro uccJieAOBaHHH ypoaHeH KT, 
ITTr, OCTeOKaJibl..{UHa PaAHOHMMYHOJIOmqecKUM MeTOAOM (PHA), " 
onpeAeJieHHH HHAeKca KTfilTf B npol..{eHTax B UJia3Me Kpoim y 100 
neqeHHhIX 6oJibHhIX nonyqeHhI cneey10m:ue AaHHhie. YpoBeHb KT y 
6oJihllIHHCTBa nal..{HeHTOB He npeBbllllaJI BepxHeH rpaHHl..{bl HOpMbl. 
YpoBeHb ITTf npeBbllllaJI BepXHIOIO rpaHHl..{y HOpMbl JIHIIIh y 15-33% 
nal..{HeHTOB KaK c PfI)K, TaK. H c PM)K nepeA K~hIM H3 ceMu Kypcoa 
neqeHHH. HHAeKc KTfilTf% AO neqeHHH 61,m BhII1Ie noporoaoro 
3HaqeHHH y 32% nal..{ueHTOB c PIT)K u y 14% c PM)K. ITepeA 2-5 KypcaMu 
JieqeHHH qHCJIO nal..{HeHTOB C BbICOKHM ypoBHeM HHAeKca KT/ITTf% 
BbipOCJIO AO 39-55% npH PfI)K, CHH)KaHCh AO 32% nepeA 6 KypCOM tt 
naAaH HH)Ke noporoaoro 3HaqeHHH nepeA 7 KypcoM neqeHHH. B TO)Ke 
BpeMH (2-4 Kypc) npH PM)K qHCJIO nal..{UeHTOB c BbICOKHM ypoBHeM 
HUAeKC KTfilTf% He npeBbllllaJIO 36%. YpoBeHb OCTeOKaJlhl..{HHa 6hIJI 
BbIIIIe BepxHeH rpaHHl..{hl HOpMbl y 32% u 28% nal..{HeHTOB c PfI)K H PM)K 
COOTBeTCTBeHHO nepeA HaqaJIOM JieqeHUH. ITepeA 2-5 H 7 KypcaMH 
JieqeHmI qHCJIO nal..{HeHTOB C PfI)K H BblCOKHM ypOBHeM OCTeOKaJlhl..{HHa 
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B03paCTaJIO )J.0 3 6%-71%-100%, TOr)J.a KaK C PM)K - He npeBbllllaJIO 

ypoBHH 29%-50% naQHeHTOB. l1 TOJibKO nepe)J. 6 KypcOM JietJeHml 

BblCOKHH ypoBeHb OCTeOKaJibl.{HHa coxpammc.H JIHlllb y 33% naQHeHTOB c 

Pil)K. 

BhIBO.llhI: l1cnoJib30BaHue pa.1J.HOHMMyH011oru11ecKoro aHaJIH3a (PHA) 
no onpe)J.eJieHHIO KaJibl.{llTpOUHbIX ropMOHOB H OCTeOKaJibl.{HHa B KpOBH 

naQHeHTOB C MeTaCTa3aMH B KOCTH npu Pfl)K H PM)K B npoQecce JietJeHHH 

HX XJIOpll)J.OM CTPOHI.{HH-89 U03BOJIHJIO BblHBHTb )J.HHaMHKY H3MeHeHHH 

3THX ropMOHOB, KOTOpbie, Bepo.HTHO, OTPIDKaIOT HHTeHCHBHOCTb 

o6MeHHbIX npoQeccoB B KOCTHX 3THX naQHeHTOB, lJTO, UO-Bll)J.HMOMY, )J.aCT 

B03MO,KHOCTb npOBO)J.HTb MOHHTOpHHr KOCTHOro MeTa6oJIH3Ma BO BpeM.H 

ne11eHHH. 
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Pa,n:HOHYKJIH,U:HLIC HCCJIC,U:OBaHHH B racTp03HTepoJiorHH, 

nyJILMOHOJIOrHH, ue<ltpOJIOrHH, 3H,U:OKpHHOJIOrHH H ,u:pyrux 

o6JiaCTHX MC,U:HQHHLI. 

MetJeB ,11;.C., MaKeee C.C . . 
CoCTOHHHe H nepcneKTHBbl pa3BHTHH H~epnoii Me~HQHHbl B 
YKpaune 
KueecKCIR MeOUl,fWICKCIR l11CaOeMUR 110CJ1eoufl!lOMH020 o6pa:308{l]IUR UM. IL JI. 
IllynuKa, HHcmumym Heupoxupypzuu UM. aKao. A. IL PoMooaHoea AMH 
YKpaUHbl 

no COCTOHHHIO Ha 01.01.2003 ro)J.a B 22 m 25 o6nacTeii YKpaHHbl 

q>YHKI.{HOHHpyeT 60 OT)J.eJieHHH pa)J.HOttyKJIH)J.HOH )J.HarHOCTHKH (B 1996-

66, B 1998- 64) u 3TO KOJIHtJeCTBO OCTaeTC.H UOCTOHHHbIM y)Ke Ha 

npOrn,KeHHH 1999-2003 rO)J.OB. B 2002 ro)J.y 184177 6oJibHbIM npoBe)J.etto 

332204 PMHOJIOrHtJeCKHX npol.{e.!J.Ypbl (221847 "in vitro" u 110357 "in 

vivo" HCCJie)J.OBaHHH), lJTO 0011TH B 2,6 pa3a MeHhllle, tJeM B CTPaHax 

EBponeiicKoro Co103a H B 12 pa3 MeHbllle, 11eM B ClIIA [1,2]. 

Cpe.lJ.H pyTHHHhIX PMHOffYKJill.lJ.HhIX MeTO.!J.OB )J.HarnocTHKH 

npeo6na)J.aIOT TaKHe KaK OCTeOCI.{HHTHrpaq>HH, THpeOCI.{HHTHrpaq>HH, 

Kap)J.HOCQHHTHrpaq>HH H JIHMqJOCQHHTHrpaq>HH. Eonee lllHpOKO HatJaJIH 

npHMeH.HTbCH MeTO)J.bl O)J.HOq>OTOHHOH TOMorpaq>HH, oco6eHHO npH 

naTOJIOrHH roJIOBHOro M03ra. 

OcHOBHOe HanpaBJieHHe HaytJHblX H3bICKaHHH B H)J.epHOH 

Me)J.Hl.{HHe - onpe)J.eJieHHe MeCTa H ponH PMHOttyKJIH)J.HbIX HCCJie)J.oBaHHH 

npu COCTaBJieHHH )J.HarHOCTHtJeCKHX anropHTMOB B OHKOJIOrHH H 

ne)J.HaTPHH, a TaK,Ke 3a6oneBaHHH ronoBHoro M03ra, cep)J.e11Ho­

cocy.1J.HCTOH CHCTeMbI, )KeJiy)J.OlJHO-KHllletJHOro TPaKTa, MOtJeUOJIOBOH 

CHCTeMbI, KOCTHO-MblllletJHOro annapaTa H .l1.P-

Cna6bIM 3BeHOM H)J.epHOH Me)J.Hl.{HHbl YKpaHHbl HBJI.HeTCH 

OTCYTCTBHe OTetJeCTBeHHOH PMHOq>apMaQeBTHlfeCKOH npOMbllllJieHHOCTH. 

Heo6xo)J.HMOCTb 3aKYnOK P<l>Il 3a py6e,KOM cTana ocHOBHoii npHtJHHOii 

3aKpbITHH pa)J.HOH30TOUHbIX na6opaTOpHH B TPeX H HCUOJib30BaHHH 

TOJibKO pa)J.HOHMMYHHblX HCCJie)J.OBaHHH ell.{e B tJeTbipex o6nacrnx 

CTPaHbl. rocy)J.apCTBO tJaCTHlJHO OUJiatJHBaeT UOCTaBKH P<l>Il, O)J.HaKo, 3TO 

UOKpbrnaeT 3aTPaTbl Me)J.Hl.{HHCKHX y11pe)K)J.eHHH Ha P<l>Il tJYTb 6onee 30% 

OT Heo6XO)J.HMOrO KOJIHtJeCTBa. 

153 



Cero,nm1 yKpaUHCKHe cnel.(UaJIUCThl He UMeIOT B03MO)KHOCTU 
o6ecneqUTh ucnoJih30BaHne p.H,na umpoKo npuMeH.HeMhIX B ,npyrux 
crpaHax MeTO,l(UK .H,nepHOH Me,l(UI._\UHhl, B qacTHOCTU, 
UMMYHOCI.(UHTUrpacpuu U IT03Hrp0HHOH TOMOrpacpuu. 

Cpe,nu HeraTHBHhlX !paKTOpOB MO)KHO TaK)Ke OTMeTUTh 
npeKpall.(eHue BhmycKa oreqecTBeHHhlX aBTOMaTlfqeCKUX cqerqnKOB 
raMMa-12 H raMMa-800 .l(JI.H pa,nUOUMMYHHhlX UCCJie,l(OBaHUH, B TO BpeM.H 
KaK nHocrpaHHhie - He JaKYnaIOTC.H. 
B YKpauHe cyll.(ecTByeT 44 cneQnanu3upoBaHHhie KOHKU M.H npoae,ZJ;eHu.H 
pa,nuottyKJIU,l(HOH Tepanuu, KOTOpbie cpyHKI.(UOHUpyIOT B XapbKOBCKOH, 
JlhBOBCKOH, ,lJ;HenponerpoBcKoii, O,neccKoii o6nacT.HX, a TaK)Ke B r.Kueae. 
E)Kero,nHO B 3TUX OT,neJieHU.HX npoxo,n.HT JieqeHue OKOJIO 1300 nal.(UeHTOB, 
npu riorpe6HOCTU - OKOJIO 4500. KpUTuqecKu MaJIOe KOJmqecTBO 
cnel.(UaJIU3UpOBaHHhIX KOeK, HeB03MO)Kff0CTh npuo6peTeHH.H 
Heo6xo,nuMhIX P<l>II B noJIHOM o6'beMe, a TaK)Ke He,nocTaToqHa.H 
OCBe,l(OMJieHHOCTh OHKOJIOrOB O B03MO)Kff0CT.HX 3TUX MeTO,l(OB JieqeHH.H 
.HBJI.HIOTC.H OCHOBHhIMU npuquHaMU pe3KOro (15-20 JieTHero) OTCTaBaHU.H 
YKpaUHhl OT pa3BUThIX crpaH B Bonpocax UCITOJih30BaHH.H pa,nuottyKJIU,l(OB 
B neqe6Hoii npaKTUKe. 

C ,npyroii CTOpOHhl, K HeCOMHeHHhIM y,naqaM .H,nepHOH Me,l(Ul.(UHhl 

YKpaUHhl CJie,nyeT OTHecrn pa3pa60TKY " urnpoKoe UCITOJih30BaHue B 
peruoHax crpaHhl OTeqecTBeHHhIX 0,l(HO!pOTOHHhIX 3MUCCUOHHhIX 
TOMOrpacpoB rKC-3001 T «TaMapa» u 6onee COBpeMeHHOro TOMOrpacpa 
«O<l>3KT-1» c np.HMOyroJihHhIM ,neTeKTopoM u ynyqmeHHhlMU 
TeXHnqecKHMU xapaKTepHCTUKaMU [3]. Ecnu yqecTh, qTo B 1991 ro,ny B 
YKpauHe pa6oTaJIO Bcero JIUIIIh 5 3apy6e)l(HhIX 3MUCCUOHHhIX 
TOMorpacpoB, a 3a nepuo,n 1992-2002 npuo6peTeHO JIUlllh 2 COBpeMeHHhlX 
O<l>3KT «E.CaM» (Siemens), TO ycnewna.H pa6oTa oreqecTBeHHhIX KaMep 
HBJIHeTCH y,naqHhIM pemeHUeM cpunaHCOBhIX npo6JieM a ,naHHOM pa3,nene 
H,D;epnoii Me,l(Ul.(UHhl. 
lllupoKOe UCITOJih30Banue OTeqeCTBeHHOH annaparyphl Il03BOJIHJIO B 
nocne,nHue ro,nhI ocTaHOBUTh CHU)KeHue KOJiuqecTBa oT,nenenuii .H,nepHoii 
Me,l(Ul.(UHhl " CTa6HJIU3UpoBaTh ux pa6ory' qTo B CBOIO oqepe,nh 
cnoco6cTBoBano _pocry qucna 06cne,noaannh1x naQneHTOB B 2002 r. 
6onee, qeM Ha 10000 qenoBeK (3,3%) no cpaBHeHUIO c npe,D;hl.l(Yll.(UM 
ro,noM [2]. TaKue U3MeHeHH.H OTMeqeHhI anepBhie 3a nocne,nHue 10 neT. 
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Cero,nHH 11HcTuryTOM Cl.(UHTHJIJIHI.tUOHHhIX MaTepuanoa AMH 
YKpaUHhl (r. XaphKOB) COBMeCTHO C 3aBo,naMU-U3roTOBUTeJIHMU 

npoBO,l(UTC.H pa3pa60TKa HOBOro ,nayx,neTeKTOpHoro O,l(HO!pOTOHHOro 
3MnccnoHHOro KOMIThIOTepHoro TOMorpacpa «O<l>3KT-2». 
Tipe,naapUTeJihHa.H nHcpopMaI.tH.H o TexHuqecKHX xapaKTepucTuKax 
,naHHOro TOMOrpacpa ITO3BOJI.HeT roBopUTh O TOM, qro 3TOT annapaT 

0TBeqaeT BCeM rpe6oBaHH.HM COBpeMeHHOH H,nepHOH Me,l(Ul.(UHhl. 
B opraHmal.(UOHHOM ITJiaHe B YKpauHe Ha npoT.H)KeHuu wecrn 

neT pa6oTaeT YKpaUHCKOe T0Bapull.(eCTBO cnel.(UaJIUCTOB .H,nepHOH 
Me,l(Ul.(UHhl, KOTOpoe BXO,l(UT B AccOI.(Ual.(HIO pa,nuonoroB YKpaUHhl. 

E)Kero,ZJ;Ho, coaMeCTHO c YrIIII "l13oTon" u Kacpe,npoii MeAUI.tUHCKOH 
pa,nuonomu KMAIIO UM. II.JI.llzynnKa, Toaapull.(eCTBO npoao,nuT 
KOHcpepeHI.(UU, ITOCB.Hll.(eHHbie npo6JieMaM .H,D;epHOH Me,l(Ul.(HHhl, a TaK)Ke 
O,l(UH pa3 B TP" ro,na- C'be3,l(hl cnel.(UaJIUCTOB 3TOH Me,l(Ul.(UHCKOH orpacJIU. 

/(llfl ycneumozo pa3BUmUR ROep11ou MeOUtJUHbZ 6 YKpau11e 
11eo6xooUMo co3oa11ue KOMnlleKc11ou npo2paMMbZ 11a 6J1u:J1Cauwue 
11ecKOllbKO Jlem no pewe11u10 maKux npo6lleM: 

1. Y nyqmeHue MaTepnanhHO-TexHuqecKoii 6aJhI na6opampuii 

pa,nuottyKJIU,l(HOH ,nuarHOCTUKU. 

2.Hana,nKa oTeqecTBeHHOro npou3BOACTBa 

pa,nuocpapMal.(eBTuqecKux npenapaT0B. 
3.TioBhIIIIeHue KBanncpuKal.(UU npeno,naaaTeneii .H,nepHoii 

Me,l(Ul.(UHhl B Me,l(Ul.(UHCKHX ay3ax crpaHhI, a TaK)Ke opraHU3al.(UU 

nocne,nuITJIOMH0ro o6pa30BaHUH Me,l(Ul.(UHCKHX !pU3UKOB " 

nporpaMMUCTOB. 

4.AKTUBU3al.(U.H U3,ZJ;aTeJihCKOH ,ZJ;e.HTeJihHOCTU (MeTO,ZJ;uqecKne 

peK0MeH,nal.(HH, UHCTPYKI.(UU, yqe6Hhle MaTepuanhI). 

Jlumepamypa 
l.MeoBeOeB B.E., Ea6uu .H.C., /(eMuH B.T IloKCl3ame.Jlu oeRmellbHocmu 
paouoJ102u1JecKou cJ1y:J1C6bz YKpauHbZ (1996-1998), Kuee (yKp. R3.} 
2.Meo6eOe6 B.E., /(bzKaH H.H. IloKCl3amellu oeRmeJ1b11ocmu 
paouoJ102u1JecKou clly:J1C6bz YKpau11bz (1999-2002), Kue6 (yKp. R3.}. 
3.I'pu11e6 E.B., I'eKmu11 A.B., Jl106u11cKuu B.P., Kwiaw11uK06 A.H., 
Jlam10K A.<P., CU3o6 A.<P., MaKeeB C.C., Kymy3o6 C.I'., MapKOBCKUU 
A.E., Cowu11 JI.I(. HoBbzu 00110,Pomo1111bzu 3Muccuo1111bzu 
KOMnb10mep11bzu m0Mo2pa,P II MeOUtJUHCKClfl mex11uKa.-2003.-M2.-c. 
11-15. 
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H.E. Ky~pHmoea 

Ilep~ylHOHdaH CQHHTHrpa~u nerKHX B ~uaruocnTKe 
TpoM60JM6onuu nero-quoii apTepuu. 
HHH CKopou noMoUJ-u UM. HB.CKJ1urjJocoecK020,MocKea 

,[(uarttocTuKa u neqettue 6oJibHhIX c TJ)OM60JM6onueu neroqttou apTepuu 

(T3JIA) OCTaeTC.SI OAHOH U3 Hau6onee cepbe3HbIX npo6neM B HeOTJIO)KHOH 

KJIUHuqecKou npaKTuKe. T3JIA .SIBJI.SieTc.SI npuquttou pa3BUTU.SI oc-rpou, a 

npu HeCBOeBpeMeHHOCTU TJ)OM60JIUTUqecKOH repanuu, u xpottuqecKOH 

neroqttoii HeAOCTaToqHOCTU. TpoM60JM60JIU.SI neroqHoro CTBOJia u 
rnaBHhIX neroqHhIX apTepuu - ttau6onee qacTa.SI npuqutta BHeJanttoii 

CMepTU 60JibHbIX. IlpuquHaMU T3JIA .SIBJI.SIIOTC.SI TJ)OM603bl rny6oKUX BeH 

HU)KHUX KOHeqHOCTeH, umpapKT MUOKapAa, HapyrneHU.SI cepAeqttoro 

pUTMa (Mepu;arenhHa.SI apUTMU.SI), 06rnupttb1e onepau;uu, -rpaBMh1; 

Hapyrnettue MO3roBoro KpOBOo6paiu;eHU.SI, ITOCTKaTeTepu3au;uOHHhie 

TJ)OM603bl y peaHUMall;UOHHbIX 60JibHbIX, AAUTeJibHOe npuMeHeHUe 
ropMOHaJibHblX KOH-rpau;ernUBOB u T.,l\. 

,[(JI.SI Bbl.SIBJieHU.SI UCTOqHUKa T3JIA npuMeH.SIIOT peHTreHOBCKYIO UJIU 

paAUOttyKJIUAttylO qme6orpa<pUIO, HO Hau6onee IIIUpOKO UCITOJlb3yeTC.SI 

YJibTJ)aJBYKOBa.SI AOITITJieporpatpu.SI (Y3,[(f) HU)KHUX KOHeqHOCTeii u 

HU)KHeH ITOJIOH BeHbI, ITO3BOJI.SIIOlll;a.SI Bbl.SIBUTb HeOKKJII03UOHHbIH UJIU 

OKKJII03UOHHblH TJ)OM603bl, CTJlYKTYPY TJ)OM6a u npU3HaKu ero <pJIOTau;uu. 

MeTOAhI AUarHOCTUKU T3JIA MO,KHO PaJAeJIUTh Ha np.SIMhie 

(Bmyanmupy10iu;ue TJ)OM6h1 B cucreMe neroqttou apTepuu) u KOCBeHHh1e, 

Bbl.SIBJI.SIIOlll;Ue npU3HaKU neperpy3KU npaBbIX OTAeJIOB cepAu;a, neroqHou 

runepTeHJuu UJIU oqaroBoro HapyrnettU.SI nep<pyJuu nernux. Hau6onee 

UH<pOpMaTUBHblM MeTOAOM AUarHOCTUKU T3JIA npOAOJI)KaeT OCTaBaTbC.SI 

attruonyJihMOHOrpatpU.SI C BBeAeHUeM KOHTJ)aCTHoro Beiu;eCTBa 

ttenocpeACTBeHHO B neroqey10 aPTepu10 u ee BeTBU. MeTOA UMeeT 

BblCOKYIO qyBCTBUTeJibHOCTb u cneu;utpHqHOCTb, HO B KJIUHuqecKOH 

npaKTUKe He HaXOAUT IIIUpOKOro npuMeHeHU.SI, TaK KaK .SIBJI.SieTC.SI 

xupyprHqeCKOH MaHUITyJI.Slll;Ueu" HMeeT orpaHHqeHU.SI npu cepAeqHOH 

HeAOCTaToqHOCTH, Bblpa,KeHHOH neroqttou runePTeH3UH U MaCCUBHOH 

TJ)OM60JM60JIUH. C pa3BUTUeM pemreHOBCKOH KOMITblOTepHOH 

TOMOrpatpuu, oco6eHHO nocne ITO.SIBJieHU.SI MYJibTUCITUpaJibHblX 

TOMorpatpOB, npeAnoqTeHUe CTaJIU OTAaBaTb JTOMY MeToey, KaK Mettee 

UHBaJUBHOMY. Ero npuMeHettue orpaHuquBaeTC.SI JIUIIIb UH,l\UBU,l\yaJibHOH 
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ttenepeHOCUMOCTblO KOHTJ)aCTHOro Beiu;ecTBa (aJIJiepruqecKUe peaKQUU). 

,UpyruM np.SIMblM MeTOAOM AUarHOCTUKU T3JIA .SIBJI.SieTC.SI 

BttyTJ)UITUlll;eBOAHa.SI JXOKapAuorpa<pu.SI, npoBeAeHue KOTopou y T.SI)KeJiblX 

6oJihHbIX 3a-rpyAHUTeJibHO. Bee BbIIIIeonucaHHbie MeTOAbI UMelOT 

orpaHuqeHHhle BO3MO)KHOCTU B BU3YaJIU3aQUU TJ)OM60B B 

cy6cerMeHTapHblX BeTB.SIX. K KOCBeHHblM MeTOAaM OTHOC.SITC.SI 

peHTrettorpa<pU.SI rpyAHOii KJieTKU (pacrnupeHue KOpH.SI nernoro, 

o6eAHettue neroqttoro pucyttKa, AUCKOBUAHbIH aTeJieKTaJ, UH<papKT 

nerKOro u T.A.), 3Kf u 3XO-Kf (npU3HaKU neperpy3KU npaBbIX OTAeJIOB 

cepAQa u neroqttou mnepTeHJuu), KOMITbIOTeptta.SI cnuporpa<pu.SI 

(peCTJ)UKTUBHblH TUTT BeHTUJI.SIQUU) U nep<py3UOHHa.SI CQUHTUrpa<pU.SI 

nerKux. 

PaAUOttyKJIUAHbie UCCJieAOBaHU.SI (BeHTUJI.SIQUOHHa.SI U nep<py3UOHHa.SI 

CQUHTurpa<pU.SI) UCITOJib3YIOT AA.SI onpeAeJieHU.SI CTeneHU HapyrneHUH 

peruottapHoro neroqttoro KpoBOTOKa u BeHTUJI.SIQuu. MeTo)J, 

nep<py3UOHHOH CQUHTHrpa<pUU TeXHuqecKu npocT, He UMeeT 

npoTUBOITOKaJaHUH, a tte60JibIIIa.SI nyqeBa.SI Harpy3Ka ITO3BOJI.SieT 

npuMeH.SITb JTOT MeTOA B AUHaMUKe AJI.SI onpeAeJieHU.SI J<p<peKTUBHOCTU 

neqe6HbIX MeponpU.SITUH. IlpmHaK T3JIA - KpaeBOH AetpeKT nep<py3UU 

-rpeyroJibHOH <pOpMbl, COOTBeTCTBYIOiu;UH cerMemy UJIU HeCKOJibKUM 

cerMeHTaM; Ae<peKTbl MOryT COOTBeTCTBOBaTb AOJie npu no6apHOH 

TJ)OM60JM60JIUU, a npu TJ)OM60JM60JIUU rnaBHOH neroqHQH apTepuu He 

Bmyanu3upyeTc.SI Bee nernoe. 

B HMM en UM. H.B. . CKJIH<pOCOBCKOro y 6oJihHbIX c 

npeAITOJIO)KUTeJibHblM AUarHO3OM T3JIA ucnoJib3YIOT KOMITJieKC MeTOAOB, 

BKJ11oqa10iu;uu nep<py3UOHttyIO CQUHTUrpa<pUIO JierKUX, peHTrettorpa<pUIO 

rpyAHOH KJieTKU, 3Kf u Y3,[(f. IlpuMeHeHue KOMITbIOTepHOH 

cnuporpa<pUU u 3XO-Kf .SIBJI.SieTC.SI BeCbMa ITOJie3HblMU B 

AUarHOCTuqecKU CJIO)KHbIX cnyqa.Six. AttmonyJihMOHOrpa<pU.SI 

npuMeH.SieTC.SI peAKO, B OCHOBHOM, KaK neqe6HO-AUarHOCTuqecKa.SI 

npoQeeypa. 

Ilpu OTCYTCTBUU HapyrneHUH nep<py3uu MeTOA Cll;UHTUrpa<pUU 

ITO3BOJI.SieT OTBeprttyTb AUarHO3 T3JIA, a HaJIU•me Ae<peKTOB nep<py3UU B 

coqeTaHUU C <pJIOTupyIOiu;UM TJ)OM60M, Bbl.SIBJieHHblM npu Y3,[(f, 

.SIBJI.SieTc.SI noKaJattueM AA.SI ycrnHOBKU CA V A-<pUJihTJ)a B HU,KHIOIO nonyro 

Betty. 
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OcHOBHbie .n;ttarHOCTHqecKHe TPY.D;HOCTH Bbl3bIBaeT TJ)OM603M6onm1 

MeJIKHX BeTBeH JieroqHOH apTepttH, KOr.n;a H KJIHHHqeCKHe nposrnJieHml, H 

.D;aHHbie HHCTJ)yMeHTaJibHblX MeTO.D;OB HCCJie.n;oeaHHH MaJIO BbipruKeHbl. 

MeTO.n; nepq>y3HOHHOH CQHHTHrpaq>HH, 6naro.n;apH ceoeii 

qyeCTBHTeJibHOCTH, BblHBJIHeT, B OTJrnqtte OT .n;pyrux nyqeBblX MeTO.D;OB, 

MeJIKHe cy6cerMeHTapHble .n;eq>eKTbl, KOTOpbie H Bbl3bIBaIOT Hatt60JibUIHe . 

COMHeHHH B HHTepnpeTaQHH. AHaJIH3 cee.n;eHHH O 150 6onbHbIX, 

HanpaeneHHblX B HHCTJnYr C .n;ttarH030M T3JIA, TTOK83aJI, qTo pe3yJibTaTbl 

nep<py3HOHHOH Cl.\HHTHrpaq>HH nerKHX C BH3YaJIH3aQHeH MeJIKHX KpaeBblX 

.n;ecpeKTOB y 15 m HHX (10%) 6bmH JIO)KHOTTOJIO)KHTeJibHblMH. 3TO 6bIJIO 

CBH3aHO C HMeIOlllHMHCH xpoHH'leCKHMH 3a6oneeaHHHMH nerKHX, Kor.n;a 

BblHBJieHHbie .n;eq>eKTbl nepq>y3HH o6ycJIOBJieHbl CT830M KpOBH, 

MHKpOTJ)OM6ttpoBaHHeM HJIH pe.n;yKI(HeH MeJIKHX neroqHblX cocy.n;oB. 

Hanttqtte TJ)OM60B B nepuqiepttqecKHX BeHax 3aCTaBHJIO npHMeHHTb y 

3THX 60JibHblX aHTHKoaryJIHHTHbie cpe.n;cTBa (HanpttMep, renapttH). Ha 

3TOM q>oHe Ha 5-7 CYTKH onpe.n;eJIHJIH 3HaqHTeJibHOe ynyqllleHHe 

nepq>y3HH, BTTJIOTb .n;o ttcqe3HOBeHHH oqarOBblX .n;eq>eKTOB, qTO TT03BOJIHJIO 

HCKJIIOqHTb .n;uarH03 T3JIA. YqHTblBaH 3TO, B COMHHTeJibHblX cnyqaHx, 

.D;JIH yToqHeHHH .n;ttarH03a MO)KHO peKOMeH.D;OBaTb npoee.n;eHHe 

pa.n;HOHyKJIH.n;HOrO HCCne.n;oeaHHH B .D;HHaMHKe Ha q>OHe npttMeHeHHH 

renapttHa, He npttHOCH Bpe.n;a 60JibHOMY, TTOCKOJlbKY Ha3Ha11eHHe 

aHTHKoarynHHTHblX cpe.n;cTB y 60JibHblX C xpOHHqecKOH o6cTJ)yKTHBHOH 

6one3Hbl0 nerKHX naToreHeTttqeCKH o6oCHOBaHO. EcJIH T3JIA B 

.n;eHCTBHTeJibHOCTH HMeeT MeCTO, TO B YK83aHHble cpOKH cymecTBeHHOro 

ynyqllleHHH nepq>y3HH He npOHCXO.D;HT. 

Ilptt MacctteHoii T3JIA, Ha q>oHe cttcTeMHoro TJ)OM6onmttca 

( CTJ)enTOJltt.n;a3a, CTJ)enTa3a) C TTOMOlllblO nepcpy3HOHHOH CQHHTHrpaq>HH 

nerKHX ocymecTBJIHJICH MOHHTOpHHr H3MeHeHHH nepq>y3HH MH 

KOppeKI(HH neqe6HblX MeponpHHTHH. Ilptt CBOeBpeMeHHOM npoee.n;eHHH 

TJ)OM60JIH3HCa Mbl Ha6nIO.D;aJIH BblpruKeHHOe ynyqllleHHe nepq>y3HH y)Ke 

Ha BTOpbie cyTKH neqeHHH. 

TaKHM o6pa30M, nepq>y3HOHH8H CQHHTHrpaq>HH nerKHX MO)KeT C ycnexoM 

npHMeHHTbCH e KJIHHHKe HeOTJIO)KHblX COCTOHHHH nptt 6oJiblllOM TTOTOKe 

60JibHblX KaK MeTO.ZJ; CKpHHHHra (B CO'leTaHHH C BbIUleH83BaHHblMH 

HeHHB83HBHblMH MeTo.n;aMH .n;ttarHOCTHKH) H HBJIHeTCH He3aMeHHMblM 

MeTO.D;OM .D;HHaMHqecKoro Ha6JIIO.D;eHHH Ha q>oHe neqefiHblX MeponpHHTHH. • 
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CeprueuKo B.6., liecnanoea '.tK.,LI;., 
MnpoTeopQeea E.U:., II01.11:eee B.B., 
Cu.11:opoea M.B. 

MapTbHBOB 
CepruenKo 

6.M., 
A.B., 

U:ccne.11:oeanue p3.11:uocJ,apMnpenapaTa 99MTc-y6nKBHQH.IJ:HHa J:J:JIH 
eu1yaJiuJaQHH oqaroe eocnaneuuu 

Poccuuc1<uu 1<apouoJ102u11ec1<uu Hay11Ho-npOU36oocm6eH11blU 

KoMnneKc MuH30paBa P(f) 

JleqeHue onyxoneii, onepaQHH no TJ)aHcnnaHTaQHH 

opraHOB H TKaHeH qaCTO OCJIO)KHHIOTCH BOCTTaJIHTeJibHblMH 

npoQeccaMH. ,[vrn .D;aJibHeiilllero neqeHHH Ba)KHO 3HaTb npupo.n;y 

eocnaneHHH (6aKTepHaJibHOe HJIHHeHH<peKQHOHHOe ), a TaK)Ke 

TOTTHKY H pacnpOCTJ)aHeHHOCTb ero. 

B HaCTOHlllee epeMH CHHTeTHqecKHe aHTHMHKp06Hbie 

nenTH.D;bl cqHTaIOTCH Hatt6onee npe.n;noqTHTeJibHblMH KaK 

noTeHQHaJibHbie pa.n;uoqiapMnpenapaTbI (P<I>Il) .D;JIH emyanmaQHH 

BOCTTaJIHTeJibHblX oqaroe. 11:x MO)KHO OTHeCTH K xeMoaKTHBHbIM 

nenTtt.n;aM, KOTOpbie CBH3bIBaIOTCH C peQernopaMH MeM6paH KaK 

6aKTepHaJibHblX KJieTOK, TaK u neiiKOQHTOB u MaKpoqiaroB. 3TH 

nenTH.D;bl HMeIOT OTHOCHTeJibHO He60JiblllYIO MOJieKyJIHpttyIO Macey 

H 6b1CTJ)O BblBO.D;HTCH H3 KpOBOTOKa, a Ta qaCTb npenapaTa, KOTOpaH 

nona.n;aeT B 011ar eocnaneHHH, CBH3blBaeTCH C HaxO.n;HlllHMHCH TaM 

6aKTepHHMH. Y)Ke 11epe3 KOpOTKOe epeMH nocJie BBe.n;eHHH 

npenapaTa C03.n;aeTCH .n;ocTaToqHo BblCOKHH rpa.n;tteHT HaKoTTJieHHH 

oqar eocnaneHHHIOKpy)KaIOlllaH 3.D;OpOBaH TKaHb. 

B HaCTOHmeii pa6oTe 6bm uccne.n;oeaH P<I>Il c TexHeQtteM-

99m Ha OCHOBe aHTHMHKpo6Horo nemtt.n;a y6HKBHQH.n;HHa 

Thr-Gly-Arg-Ala-Lys-Arg-Arg-Met-Gln-Tyr-Asn-Arg-Arg, 

c MoneeynHpHOH Maccoii 6, 7_ kDa KaK nepcneKTHBHbIH npenapaT 

MH BH3yaJIH3aQHH BOCTTaJIHTeJibHblX oqaroB . 
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EhIJI OCBOeH MeT0,11; CHHTe3a y6ttKBHI.J;H,AHHa C qHCTOTOH 

95% H pa3pa6oTaHa MeTO.l{HKa .l{JUI npHMOro CBJl3hIBaHHJI TexHeQHJI 

c y6HKBHI.J;H.l{HHOM c pa.o;HOXHMHqecKOH qHCTOTOH He xy)Ke 90% 

Tiptt 6ttonorn:qecKoM myqeHHH npenapaTa 6hIJIH 

HCilOJlh30BaHhl TPH BH.l{a oqaroB BOCilaJieHHJI: OCTPOe 

3KCcy.o;aTHBHOe, acenTHqecKoe H HHCpeKQHOHHOe.TioKa3aHo, qTo y 

)KHBOTHhIX C HH<peKQHOHHhIM BocnaneHHeM K03<p<pHI.J;HeHT 

.l{H<p<pepeHI.J;HaJihHOro HaKOUJieHHJI oqar BOCUaJieHHJI / HHTaKTHaJI 

TKaHh KOJie6JieTCJI OT 3,4 ,11;0 3,7, qTo Il03BOJIJleT noJiyqaTh 

KaqecTBeHHhle CI.J;HHTHrpaMMhl oqara BOCilaJieHHJI. B cnyqaHx 

3Kccy.o;aTHBHOro H acemttqecKoro BOCnaJieHHJI K03<p<pHI.J;HeHT 

.l{H<p<pepeHI.J;HaJihHOro HaKoUJieHHJI He npeBhlIIIaJI 1,3. 
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B.li CeprueuKo, B.II. MaceuKo, 6.M.MapTLHuoe, M.II. Py6uu, 
O.«l>.TyJuKoea, B.B. IloJAeee 
,r:t;uaruocTuKa umfmQupoeauuocTu iKeJiyA011uo - Ku111e11uoro TpaKTa 
Helicobacter pylori uoeLIM 0Te11ecTeeuuL1M npcnapaT0M "YpcaKanc 
_ t4C" 

KapouoJ102u11ecKuu 1wy11110 npou3eoocmee1111bzu KO.MnlleKc Mu113iJpaea 
P<P,I'opoiJcKaR KEM 23, KEM 83 </JY «Meo6uo3Kcmpe.M», <fJUJ1uaJ1 I'Hl.( 
P</J HH</JXH UM. Jl.Jl.Kapnoea 

B Haqane 80-x ro.o;oa Warren H Marshall H30Jittpoaantt 

6aKTepmo H3 )KeJiy.o;Ka nau;tteHTa c xpoHttqecKoii .o;ttcnenctteu H aHTPYM­

racTPHTOM. BcKope nocne Toro, KaK o.o;HH H3 ttccne.o;oaaTeneu npornoTHJI 

KYJihTYPY 3TOH Bh1ceJ1HHOH 6aKTeptttt, y Hero caMoro noHBHJIHCh )KaJI06h1 

Ha .o;ttcnencmo H rttcTonorttqecKH .o;oKa3aHHhIH aHTPYM-raCTPHT. TaKHM 

o6pa30M 6bIJI BhIIlOJIHeH 0.l{HH H3 nocryJiaTOB Koxa H Il0Ka3al-{a 

npttqHHHaH CBJl3h Me~ 3TOH HH<peKu;tteu H racTPHTOM. Bh1CeJ1HHaJ1 

6aKTepttH 6hma TaKCOHOMttqecKH OTHeceHa K BH.AY Campylobacter H 

mHaqaJihHO Ha3hIBaJiach C.pyloridis, a n03)Ke nony11HJia Ha3BaHtte 

Helicobacter pylori. 

HP Ha3hIBaIOT Hatt6onee qacrnu HH<peKu;tteu 11enoaeKa: npttMepHo 60% 

HaceJieHHJI 3eMHOro IIIapa HH<pHI.J;HpoaaHhl HP (Cave, 1997) llMelOTCJI 

npHMhie .o;oKa3aTeJihCTBa CBJl3H HH<peKQHH HP c xpoHH'l. racTPHTOM, 

H3BeHHOH 6oJie3HhlO )Keny.o;Ka H 12 n KHIIIKH, 3JIOKa'leCTBeHHhIMH 

onyxoJIJIMH )Keny.o;Ka - a.o;eHoKapu;ttoHOMOH H B KJieTO'lHOH JIHM<pOMOH. 

Ha ypea3HOH aKTHBHOCTH HP OCHOBaHhl H30TOilHhie MeTO.l{hl 

.l{HarHOCTHKH HH<peKQHH C HCilOJlh30BaHHeM MO'leBHHhl, Me'leHHOH l 4C. B 

OCHOBe MeTo.o;a Jie)KHT peaKQHJI, npoHCXO.l{JIII.J;aH B )Keny.o;Ke nau;tteHTa: 

ypea3a HP pa3naraeT Mo11emmy .o;o yrneKttcnoro ra3a, coxpaHHIOIQero 

14C, KOTOpbIH c KpOBOTOKOM qacTH'lHO (OKOJIO 10%) BhlBO.l{liTCH c 

Bbl.l{bIXaeMhIM B03.l{YXOM. Tipo6y Bhl.l{hIXaeMoro B03.o;yxa HanpaBJIHIOT Ha 

pa.o;HOMeTPH'leCKHH aHaJIH3 a 6eTa C'leT'lHKax. llyBCTBHTeJibHOCTb MeTo.o;a 

COCTaBJIJleT, no pa3HbIM HCTOqHHKaM, .ll,O 99%, a cneu;H<pH'lHOCTb - 88 -

95%. 

HaMH . pa3pa6oTaH OTe'leCTBeHHhIH pa.o;Ho<papMaQeBTH'leCKHH 

npenapaT "YpeaKanc 
14

C",KoTopbIH npe.o;cTaBJIJleT co6ou pacTaop 

MO'leBHHbl, Me'leHHOH yrnepo.o;oM-14, H .l{HCneprHpOBaHHbIH Ha 

noaepxHOCTh TBep.o;oro HHepTHOro HOCHTeJIJI, co.o;ep)KaIQerocH BttyTPH 

)KeJiaTHHOBbIX KancyJI. Kancyna C co.o;ep)KHMbIM JierKO pacTBOpHMa B 
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ao.n.e. 
14

C .srnm1eTCH 6era - mnyqaTeJieM c nepflO.D.OM nonypacna,n,a T 112 = 
5730 neT, c ::meprneii 6era-qacTHI.\ EMm - 157K3B. O.n.HaKo 

6flOJIOrflqecKflH nepflO.D. noJiyBbIBe,D,eHHH COCTilBmieT OKOJIO 2,5 

qacoa,acne.n.cTBfle qero nyqeaM Harpy3Ka Ha naQfleHTa npaKTflqecKfl 

OTCYTCTByeT, qTo no.n.rnep)K.lJ.eHO MHOroJieTHflMfl pa6oTaMfl 3apy6e)KHblX 

fl OTeqecTBeHHblX flCCJie,D,OBaTeJieH 

B )Keny.n.Ke, npfl HaJiflqflfl H. Pylori, a1,1.n.eJIHIOl.l.{eii cpepMeHT ypeaJy, 

MoqeBflHa rn.n.ponmyeTC.sl Ha 6flKap6oHaT fl aMMOHflH. DflKap6oHaT 

KOHBepTflpyeTCH B KHCJIOH cpe.n.e )KeJiy.D.Ka Ha ao.n.y fl 
14

CO2• KOTop1,1ii 

Bbl,D,eJIHeTCH C Bbl.lJ.I,IXaeMblM B03.D.YXOM fl co6f1paeTCH y naQfleHTa qepe3 10 

MflH nocne npfleMa KancyJibl nocpe,D,CTBOM Bbl,D,OXa B03,D.yxa BO cpnaKOH C 

Il O rJI O 1.1.{alO I.I.{ e H )KH,D,KOCTblO. 

Ilocne npfleMa Kancynhl y nal.{HeHTa c HaJiflqfleM HP MaKCflMaJibHoe 

npOHBJieHfle 
14

CO2 B Bbl,D,OXe Ha6JIIO,D.aeTC.sl Me)K,D,y 10 fl 30 MfluyTaMfl fl 

yMeHbIIIaeTC.sl a COOTBeTCTBflfl c 6flOJIOrflqecKflM nepflO,D,OM 

IlOJIYBbIBe,D,eHflH. OKOJ10 10% 
14

C OCTaeTC.sl B TeJie qeJIOBeKa fl 

nocTeneHHO CHfl)KaeTC.sl c 6flOJIOrflqecKflM nepflO)J.OM IlOJIYBbIBe,D,eHflj{ 

oKono 40 qacoa. Ecnfl naQfleHT He flH<pfll.lflpoaaH HP, npflHHTM 

nepopanbHO MeqeHaH MoqeBflHa nornoll.{aeTc.si: a )KKT fl pacnpe,D.en.si:eTC.si 

BO BHe- fl BffYTPflKJieToqHOH )KH,D,KOCTfl. OKOJ10 88% BbIBO,D,flTCH U3 

opraHU3Ma C Moqoii y)Ke Ha TPeTbfl cyTKfl . 

B xo.n.e npoae.n.eHHbIX KJlflHflqecKHX flCilbITilHflH 6blJIO flCCJie,D,OBaHo 

432 naQfleHTa 

flMeBIIIflX pa3J1flqH1,1e cpopMbI 3a6oneaaHHH )KeJiy.n.oqHo- KflIIIeqHoro 

rpaKTa fl 20 .n.o6poBOJlbl.{eB, npaKTflqecKfl 3,D,OpOBbIX, HaXO)J.j{ll.{flXC.sI Ha 

,D,flCDaHcepHOM yqeTe fl flMelOl.l.{flX COOTBeTCTBYIOl.l.{fle )KaJI06bI fl 

KJiflHflqecKfle npfl3HaKfl 3a6oneaaHflH )KeJIY,D.OqHo- KflIIIeqHoro rpaKTa. I-fa 
HflX C ,D,flarH030M .sl3BeHHOH 6oJie3Hfl )KeJIY,D,Ka 8 qeJIOBeK C .sl3BeHHOH 

6oJie3HblO 12nepCTHOH KHIIIKfl -2, C xpOHflqecKflM racrpflTOM - 9 fl O,D,flH 

nocne y.n.aneHHH )KeJiqHoro ny31,1p.s1. 

I-fa 061.1.{ero qflcJia o6cne.n.oaaHHbIX 358 nal.{HeHToB ,D,flaruo31,1 61,mfl 

IlOCTaBJieHbl Ha OCHOBaHflfl KJlflHflqecKHx, 3H,D,OCKOilflqecKHX fl 

na6opaTOpHbIX .n.aHHblX. Y 17 qeJIOBeK TeCT npOBO,D,HJICj{ IlOBTOpHo; y 11 

U3 HflX - .D.JIH 01.{eHKH 3cpcpeKTflBHOCTfl npoae.n.eHHOH 3pa,D,f1Kal.{fl0HHOH 

Tepanflfl qepe3 MeCHl.l nocne oKoHqaHfl.sI neqeHHH). Y 74 o6cne,D.yeMblX 

naTOJIOrflfl Bbl.sIBJieHO He 6blJIO, qTo TaK)Ke 61,mo 00,D,TBep)K.lJ.eHo 

KJlflHflqecKfl. 
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Ilpoae.n.eHHble flCCJie,D.oBaHfl.sl Il03B0Jlf1Jlfl c,D.eJiaTb cne.n.yIOl.l.{fle 

BbIBO)J.bI: 
1. 11cnoJib30BaHfle P<l>Il "YPEAKAIIC 

14
C" HBJIHeTCH a.n.eKBaTHbIM .D.JIH 

npoae,D.eHHH .ZJ.bIXaTeJibHoro Teem .D.JIH o6Hapy)KeHflH 

flHCPfll-lflPOBaHHOCTfl )KeJIY,D.OqHO-KflIIIeqHOro rpaKTa 6aKTepflHMfl 

XeJiflK06aKTep IlHJIOPfl fl MO)KeT 6bITb peKOMeH,D.OBaHO ,D,JIH 

yToqHeHflH naToreHe3a flMeIOl.l.{erocH H3BeHHoro nopa)KeHflH )KeJiy.D.Ka 

fl )J.BeHa,D,QaTHDepcTHOH KflllIKH. 

2. Coana.n.eHHe c .n.aHHblMH racrpoCKOilHfl COCTaBflJIO 89% , c .n.aHHblMfl 

rflCTOJIOrHqecKoro flCCJie,D.OBaHflj{ - 93% 

3. JlO)KHODOJIO)KflTeJII,HI,Ie pe3yJibTaTbl nonyqeHbl JlflIIII, B .D.BYX cnyqaHX 

4. KoHrpOJibHOe HCCJie,D,OBaHfle nocne npoae,D.eHHOH TepanflH Il03BOJIHeT 

npocne,D,HTI, 3cpcpeKT 3pa,D,f1Kal.{fl0HHOH TepanflH 

5. 11ccJie,D.oBaHHe MO)KeT 61,ITI, peKOMeH,D,OBaHO a KaqecTBe 

cKpHHHHroaoro TecTa npfl )].flcnaHcepHoM o6cne.n.oaaHflH HaceneHHH. 

6. A1,1xaTeJ1bHbIH TecT c npflMeHeHHeM Kancynbl "YPEAKAIIC 
14

C" 

HBJIHeTCH 6bICTPbIM, .n.erneBblM H 6e3onacHbIM MeTO,D,OM )].HarHOCTHKH 

HH<pHl.lflpoaaHHOCTH )Keny.n.oqHo- KHrneqHoro rpaKTa XeJiflKo6aKTep 

IlflJIOpH. 

163 



3naMencKnii M.A. 
lf1y11enne naK0IIJICHHH MCIICHblX K0JIJI0H~0B 11pn pa3JIHIIHblX 
c11oco6ax ooe~ennu pa~nmJ>apM11pe11apaT0B 

I'opoocKaR KJlUHU'-teCKaR 60JlbHUlfG M 55 2. Moc1<.6a 

,[(nsr u3yqeHttsr Ja6oneaaHHH neqeHtt "ceneJeHKH ncnonhJyeTcsr 
BHyrpttBeHH0e BBe)].eHtte K0nn0M,llHbIX pa.n.n0<papMnpenapaTOB. Ilpn 3T0M 
.n.o 85% aae.n.eHHoro KonnoM,lla HaKannuaaeTcsr B neqeHM " ceneJeHKe, qro 
Il03B0nsreT 0L{eHMBaTb cpopMy H Benuqntty opraH0B, a TaIOKe 
cpyHKLtMOHMhHhie HJMeHeHMH npu naTonoruqecKMX npoQeccax. Ilpu 
3HaqHTenbHbIX HapyrneHMHX cpyHKQHM KyncpepoBCKHX KneT0K neqeHH 
B03M0)l(Ha BM3YMM3al.{HSI .n.pyrux opraH0B H TKaHeH, B qacTH0CTM ·. 
K0CTH0ro M03ra, nerKHX, oqaroB BocnaneHHSI B cycTaBax M MSlrKHX 
TKaHHx. 

B oT.n.eneHHM pa.n.nottyKnMHOH .n.narH0CTHKH ropo.n.cKou KnMHnqecKou 
6onhHHQhI N2 55 6bmtt npoae.n.eHhI uccne.n.oaaHnsr .n.pymx nyreu aae.n.eHMH 
MeqeHbIX K0nn0H)].0B. ,[(nH 3T0ro 6hmo ucnonh30BaHo HHransrL{H0HH0e 
BBe)].eHMe pa.n.nocpapMnpenapaTa C Il0M0IQbIO ynhT))aJBYK0B0ro 
MHransITopa «TyMaH» - 1.1, c qacTOTOH Kone6aHMH reHepupyeMbIX 
3neKT))0HHbIM 6nOKOM annapaTa 2,64 M1L{, Il03B0nSIIOIQero nonyqMTb 
BbIC0K0)].HCITepcHbie a3))030nM C BenuqnHOH qacTML{ 0,5 - 5,0 MKM. TaKne 
a3))030nhHbie qacTHL{bl CB060)].HO B)].bIXaIOTCSI " npenMyIQeCTBeHH0 
oce.n.a10T Ha cTeHKax anbaeon, 6poHxnon " 6poHXOB I nopsr.n.Ka. 
l1cnonh3yeMhIH HaMH <pHTOHOBbIH Konnon.n. o6na.n.aeT BblCOKOH CTeneHblO 
Ce)].HM.eHTaL{HM, qTo Il03B0nsreT CBeCTH K MHHHMYMY KonuqecTB0 
pa.n.nocpapMnpenapaTa B Bbl.lJ.bIXaeM0M B0J.n.yxe. PerttcT))aL{MH 
mo6pa)l(eHMH np0B0,lJ.ttnaCh Ha raMMa-KaMepe C HCn0nb30BaHMeM 
CHCTeMbl o6pa60TKH «CQMHTttnpo» 

Ilpn 3T0M MeTo.n.e aae.n.eHMH pa.n.nocpapMnpenapaTa 6hlno BbUIBneHo, qTo 
neroqHbie nonsr BMJyanu3npy10Tcsr K IO - 15 MMttyTe nocne Haqana 
ttHransrL{MM. Bae.n.eHne 7 4 - 185 MEK pa.n.nocpapMnpenapaTa noJaonnno 
nonyqMTb qeTK0e mo6p~eHMe nerKHX B 4-x npoeKL{MSIX n 0L{eHHTb 
naTonornqecKne HJMeHeHMH B neroqHou TKaHH. qepe3 30 MMttyr nocne 
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8ae.n.eHttsr perttCT))MpyeTcsr HaKonneHne pa.n.nocpapMnpenapaTa B )l(eny.n.Ke 
" KMIIIeqHHKe. CKOJJOCTb " KonuqeCTB0 HaKonneHHSI 
pa.n.nocpapMnpenapaTa B )l(eny.n.Ke " KttIIIeqHMKe oTnnqaeTcsr npu 
pa1nnqHbIX 3a6oneBaHHSIX M, CKopee Bcero, CBSl3aH0 H3MeHeHtteM 
cpyHKQMH cypcpaKTaHTa. Ilpn nponoHmpoaaHMM uccne.n.oaaHttsr Ha 3 qaca 

" 6onee, HaKonneHttsr npenapaTa B .n.pyrnx opraHax " TKaHsrx 
3aperttCT))HJJ0BaH0 He 6bmo. 

TaKHM o6pa30M, BbIIl0nHeHHbie uccne.n.oBaHMH Il0Ka3bIBaIOT, qTo 
BBe)].eHHbie C IT0M0IQbIO HHransrTopa K0M0M)].Hble qacTHL{bl B CMCTeMy 
nepncpepnqecKoro Kpoaoo6paIQeHttsr He nona.n.a10T, a cnymnaa10Tcsr c 
anhBeonsrpHoro 3IlttTenMH, " npn 3arnaTbIBaHMM nona.n.a10T B )l(eny.n.oK " 
.n.anee B KMIIIeqHnK. KpoMe Toro, npuae.n.eHHasr MeT0.D.MKa noJaonsreT 
o6cne.n.oaaTb 6onhHbIX c 3a6oneaaHMS1MH 6poHxo-neroqHou cncTeMhI 
pa.n.ncpapMnpenapaTaMH MeqeHblMH TeXHeL{MeM 99M. 
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c.r. Mup1oaml, M.A. CrynaKoe1, IO.II. IOpLee2,B.H. KopcyncKnu3
• 

PoJib paAU0HYKJIHAHhIX MCT0A0B UCCJICA0B3BUH B 0QCHKe C0CT0HHUH 

ne11euu y 6oJILHhIX xponu11ecKUM eupycoLIM renaTHT0M C (XBrC) 

l-KEM6 <PY "MeiJ6uo31<cmpeM" P<P, 
2 - 000 "MeiJuKorjJapMa ", 3 - I'HJ..I lf Hcmumym 6uorjJu3uKu P<P 

O.l{HOH HJ ea)lrneiirimx npo6neM coepeMeHHoro 3,llpaeooxpaHemui: 

.srnm1eTCH npo6JieMa BHpycHbIX renaTHTOB H, B qacTHOCTH, xpoHuqecKoro 

renaTHTa C. Ilo ,l{aHHbIM pa3JIHqHI,IX aBTOpOB e MHpe 6onee 500 MJIH. 

qeJIOBeK 6oJibHbIX XBrc. B PoCCHH :no KOJIHqecTBO COCTaBJIHeT OT I AO 

3% o6meii nonynHI.(HH. 

OCHOBHb!MH MeTO,l{aMH HCCJie,l{OBaHHH COCTOHHHH neqeHH y 

60JibHblX XBrC HBJIHIOTCH 6HOXHMHqecKHe H MOptpOJIOrHqecKHe (Y311, 
KOMnbIOTepHM TOMOrpaq>HH, 6HoncHH neqeHH), e TO)Ke BpeMH pa6oTaM, 

HanpaBJieHHbIM Ha OI.(eHKy q>yHKqHOHaJibHOro COCTOHHHH renaTOI.(HTOB H 

pa3JIHqHblX OT,l{eJIOB 6HJIHapHoro TPaKTa, y.l{eJIHeTCH He 3aCny)KeHHO MaJIO 

BHHMaHHH. 

O.l{HHM H3 HaH6onee HHq>OpMaTHBHblX MeTO,l{OB HCCJie,l{OBamrn 

q>yHKI.(HH 6HJIHapHoro TPaKTa HBJIHeTCH pa,llHOHyKJIH,l{HaH ,l{HarHOCTHKa. 

Coeep111eHCTBOBaHHe annapazyp1,1 MH npoBe,l{eHHH ,l{aHHOro 

HCCJie,l{OBaHHH no3BOJIHeT OI.(eHHBaTb He TOJibKO q>yHKI.(HOHaJibHbie, HO H 

HeKOTOpbie aHaTOMHqecKHe oco6eHHOCTH CTPOeHHH 6HJIHapHOH CHCTeMbl. 

IlpHHI.(Hn MeTO,l{a COCTOHT B OI.(eHKe BpeMeHHblX nOKa3aTeJieH 

nomomeHHH H npoxo)K.l{eHHH paAHOq>apMnpenapaTa no CHCTeMe "KpOBb -

neqeHb - )KeJiqHI,IH ny31,1pb - KHIIIeqHHK". TaK*e HMeeTCH B03MO)KHOCTb 

OI.(eHHBaTh aHaTOMHqecKHe H3MeHeHHH B neqeHH, )KeJiqHOM ny31,1pe H 

)KeJiqeBbIBOAHmHx npOTOKax. 

B ,l{aHHOH pa6ore npe,llCTaBJieHbl pe3yJibTaTbl o6cJie,l{OBaHHH 

renaT06HJIHapHOH CHCTeMbl 63 nal(HeHTOB CTPaAaIOmHx XBrc Ha pa3HblX 

CTa,l{HHX JieqeHHH. 

,[(HarHOCTHKa XBrC npOBO,l{HJiaCb Ha OCHOBe aHaMHeCTHqecKHX, 

KJIHHHqeCKHX, 6HOXHMHqe~KHX, HMMYHOJIOruqecKHX H 

BHpycoJIOrHqecKHX (~, KOJIHqecTBeHHblH aHaJIH3 H reHOTHnHpOBaHHe) 

HCCJie,l{OBaHHH. 

Y Bcex o6cJie,l{JeMblX npOBO,l{HJiaCb ,l{HHaMHqeCKM CI.(HHTHrpatpHH 

Ha I.(Hq>poeoii AByXAeTeKTopHoii raMMa - KaMepe TOSHIBA. 
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B KaqecTBe paAHOq>apMnpenapaTa HcnoJih30BaJiach EpoMe3HAa­

Texuel(Htt-99M. 
B pe3yJibTaTe BblHBJieHbl pa3HOo6pa3Hble paCCTPOHCTBa q>yHKI.(HH 

renaT06HJIHapHOH CHCTeMbl. 
,[(uq>q>Y3Hble H3MeHeHHH neqeHH - 18, yeenuqeuHe neqeuu - 21, 

BttyTPHneqeuoqffI,IH XOJieCTa3 - 23, ,l{HCKHHe3HH )KeJiqeBbIBOAHmHx 

npoTOKOB - 1 o, ,l{HJIHTal(HH )KeJiqeBblBO.l{HmHx npoTOKOB - 55, ,l{HCKHHe3HH 

)l(eJiqttoro ny31,1pH no rHnepKHHeTHqecKOMY THny - 26, ,l{HCKHHe3HH 

)l(eJiqHOro ny3b1pH no rHnepKHHeTuqecKOMY THny - 1, ,l{HCKHHe3HH 

cqmuKTepa OAAH no rnnepTOHHqecKOMY THny -13, ,l{HCKHHe3HH 

cq>HHKTepa OAAH no rnnOTOHHqeCKOMY THny - 4. 
3TH ,l{aHHble YKa3blBaIOT Ha BbICOKYIO qacTOTY H BapHa6eJibHOCTb 

q>yHKI.(HOHaJibHblX paCCTPOHCTB renaT06HJIHapHOH CHCTeMbl y nal(HeHTOB 

cXBfC. 
3To onpe,lleJIHeT ueo6xo.l{HMOCTb npoee,l{eHHH ua pHAJ c 6a1oeoii 

Tepanueii aJibtpa-HHTepq>epoHaMH H PH6aBHpHHOM, CHMnTOMaTHqeCKOH 

TepanHH B 3aBHCHMOCTH OT xapaKTepa BblHBJieHHOH naTOJIOrHH. 

C TOqKH 3peHHH aeTOpOB, MeTO,l{bl pa,llHOttyKJIH.l{HOH ,l{HarHOCTHKH 

HBAAIOTCH KpaiiHe )KeJiaTeJibHbIMH npH o6cJie,l{OBaHHH 60JibHblX XBfC, 

npH npoBe,l{eHHH npoTHBOBHpycHOH TepanHH, H ,l{JIH ynyq111eHHH KaqecTBa 

)KH3HH naqu:eHTOB. 
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Bui:.roKoB B.H., 3KTOB II.B., KocTun II.Ii. 

renaT06uJ111CQHHTnrpaqmu B oQenKe npoQecca ,KeJ1<1eo6pa3onauuu 
y 6oJihHhIX, panee nepeuecmux onepaTHBHbie BMemaTeJihCTBa ua 
meJI<IHbIX npoToKax 
PoccuucKafl aKaOeMUJl nocJleOunJloMHOW 06pa3oeanu.R,2.MocKea 

Ha cpoHe yBeJIIfl!eHIDI qifcJia 6oJibHbIX, onepHpoBaHHbIX no noBOJzy 

paJJIHllHbIX cpopM )KeJiqHO-KaMeHHOM 6one3HH ()KI(E), OTMeqaeTCH pocT 

ocJIO)l(HeHHM. OAJIHM H3 oci-IoBHbIX OCJIO)l(HeHHM HBMeTCH TaK HaJbmaeMbIM 

nocrxoneQHCTIKTOMifl!ecKIDi CHHJJ.poM (IlX3C), qacnrra KOTOporo MO)KeT 

BapbHpoBaTh OT 10% AO 94,2%. HecMOTpH Ha pa3BHTHe H COBeprneHCTBOBaHHe 

MeTOAOB AHarnocTHKH KOJIIflleCTB0 60JibHbIX C I1X3C paCTeT, H, B nepByIO 

oqepeAb, Ja cqeT poem qHcna xoneQHCTIKTOMHM, npH He BbrnBJieHHoii 

narononrn: oprattoB renaronaHKpearo.nyoAeHaJibHOM o6nacrn. B ycnoBHHX, 

K0fAa Heo6XOAHMO AH<pcpepeHIJ.HPOMTh pa3JIIflIHbie Ja6oneBaHHH 3TOM o6nacrn: 

pe3HJzyaJibHbIM xoneAOX0JIHTHa3, C1prncryJ)bl :>KeJ111HI,IX npoTOKOB, rnun<peaTiff H 

AP· Bbroop TilKlllKH neqeHIDJ 3THX naQHeHTOB onpeAeJIHeTCH CBOeBpeMeHHOM H 

6eJonacHoii AHarnocTHKoii. B HaCTOHil\ee BpeMH B AHarnocrnKe )KI(E, ee 

ocJIO)l(HeHHii H Ja6oneBaHHii )KenqeBbIBOAHII\HX nyreii HaH6onbrnee 

pacnpOCTPatteHHe H npHMeHeHHe, KpOMe 0611\HX KJIHHiflleCKHX, HaIIIJIH H 

HHCTPYMeHTaJibHbie MeTOAbI, HMeIOII\He BbIC0KyIO AHarnocrnqecKyIO 

u;eHH0CTh: ynhTPaJByKoBoe HccneAOBattHe (Y3M), 3ffAOCKOnlfllecKM 

p~orpa,nHM XOJiattmOnaHKpearorpacpIDI (3PXTif); qpe3K0)KHM 

qpe3neqeHoqHM XOJiattmorpacpIDI (1IlIXI), K0MilbIOTepHM TOMOrpacpIDI 

(KT), pMHOttyKJIHAHbie MeTOAbI AlfarHOCTHKH - AHHaMHqecKM 

renaro6HJIHCI.\HHTHrpacpIDI (rECD. 

ITpaKTH'lecKH Bee BbirnenepeqHcneHHbie MeTOAbI nyqeBoii 

AHarttOCTHKH HCnOJib3yroTCH B OCHOBHOM AAA BbIHBJieHIDI aHaTOMiflleCKHX, 

T.e. CTPYKTYPHbIX HJMeHeHHii opraHOB remrro6HJIHapHoii CHCieMbl. Ho B 

CJIO)l(HblX AHarnocrnqecKHX cnyqMx AJIH nocTaHOBKH npaBHJibHOro AHarH03a 

He06XOAHMO HMeTb HH<pOpMaQHIO H 0 e1pyicrype, H O <pyHKIJ.HH o6cne.nyeMoro 

opratta, T.K. «eAHHCIBO cpopMbl H COAep)KaHIDI, HX HeOTAeJIHMOCTh H 

B3aHMOBJIIDIHHe HMeeT onpeAeJieHHoe JHaqeHHe». 

OAHO H3 BeJzyll\HX MecT B AlfarHOCTHKe !pyttKIJ.HOHaJibHblX paCCTPOMCTB 

oprattoB renaro6HJIHapHoii o6nacrn JaHHMaIOT pMHOHYKJIHAHbie MeTOAbI 

HCCJieA0BaHIDI. C npHMeHeHHeM 3THX MeTOA0B nmmiuleTCH B03MO)KH0CTh 
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ttenpepbIBH0ro H AJIHTeJibHOro Ha6JIIOAeHIDI 3a KHHeTHKOM 

paAHOcpapMnpenapaTa B renaro6HJIHapHOM CHCTeMe. .l1:HHaMifl!eCKM 

renaro6HJIHCQHttrnrpacpID1 no3BOJIHeT ou;eHHTh n0fJionrreJlbHO-

Bhl)].e.mrrem,ttyio !pyttKIJ.HIO renarol.(ITTOB, !pyttKIJ.HOHaJibHoe COCTOHHHe 

meJI1IeBblBO,LOIIQHX nyreii H COCTaBJUleT nOJIHou;eHHyIO aJibTepmmmy 

nanHJIOC!pHHKTepoMattOM~HH, 

ffiCT npHMeHHercH y nau;HemoB n001e xOJieQHCTIKTOMHH AJIH 
AlfarHOCTHKH JII06bJX HapyrneHHii XOJieA0X0Jzy0AeHaJibHOro CoeAHHeHHH (X)];C). 
,n:m1 ou;eHKH np0X0AHM0CTH renaTHK0X0JieA0xa H !pyttKIJ.HH x,n;c, Kp0Me 

BHJYaJibHoii ou;eHKH CLI.HHTHrpaMM Heo6xoAHMO nocTP0eHHe KpHBbIX 

«aKTHBHOCTh-BpeMID> C BbI6paHHbIX 30H HHTepeca: o6nacTb rrapeHXHMbl 

neqeHH, o6nacTu KHrneqHHI<a; B pMe CJiytJaeB HCnOJlh'3)'IOT TilK)Ke o6nacn, 

d.choledochus HJIH o6nacTh BopOT neqeHH. IlpeAJIO)KeHbI cneAyIOll\lfe 

KaqeCTBeHHbie noKaJaTeJIH renaT06HJIHapHOM AHHaMHKH: BpeMH 

MaKCHMaJibHOro HaKOilJieHIDI npenapaTa B neqeHH (TMaKC.neq.), nonynepHOA 

BbIBeAeHIDI npenapara H3 neqeHH (T½BbIB.), BpeMH HaqaJia BbIBeAeHIDI 

npenapaTa B KHIIIeqHHK (TKHrn.), BpeMH AOCTH)KeHIDI MaKCHMaJibHOfO cqeTa 

B paiioHe H306pa)KeHIDI X0JieAOXa (TMaKC.XOJI.). 

B paHHeM nocneonepaQHOHHOM nepHOAe ffiCr MO)KeT 6b1Th C ycneXOM 

HCil0Jib30Batta AJ1H AHarHOCTHKH noBpe)K,ll;eHHM MarHC1paJibHbIX, )KeJiqHbJX 

nyreii, HX npoXOAHMOCTH, a TaK)Ke )KeJiqeHcreqeHIDJ H3 KYJibTH nyJbipHoro 

npomKa. IlpeHMYil\eCTBo paAHOttyKJIHAHbIX MeTOAOB oqeBHAtto: 

B03MO)KH0CTh HenpepbIBHOI'O aHaJIH3a )KeJiqeoTTOKa, HH3KM nyqeBM 

Harpy3Ka; a TaK)Ke OTCyrCTBHe ocJio)l(HeHHM. B reqeHHe nepBbIX 24 qacoB OT 

MOMeHTa OOClpYKIJ.HH, KaK npaBHJIO, )KemyxH HeT, AHJiaraQHH 
renaTHKOXOJieA0xa no AaHHbIM Y311 HaC'I)'IIlIT nOJ)Ke. ffiCr, npaKTHqeCKH 

eAHHCTBeHHbIM MeTOA, n03BOJIHIOII\HM AlfarHOCTHpoBail, qacrnqeyro HJIH 

IlOJIHyIO 06e1pyK1J.HIO npOTOKOB, nplflleM 6e3 pHCKa AJIH 6oJibHOro, B OTJIIfl!He 

OT !pHC'I)'JIOrpacpHH H, TeM 6onee, PI1Xr, KOTOpbie AaIOT BbICOKlill npou;eHT 

OCJIO)l(HeHHM. HaMH 6hmo o6cneAOBatto 35 6onhHbIX, pattee onepHpOBaHHbIX 

no IlOBOJzy )KI(E, OCJIO)l(HeHHOM X0JieAOXOmmra:JOM H )Kemyxoii, B cpoKH OT 1 

IUAa AO 5 JleT. 0:CCJieAOBaHHe npOBOAHJIOCb C npHMeHeHHeM 99MTc-6poMe3HAa 

Ha raMMa-KaMepe «Toshiba 90 B». B npou;ecce HCCJieAOBaHIDI, ou;eHKa 

AaHHbIX npOBOAHJIHCb Ha OCHOBe aHaJIHJa AHHaMiflleCKHX CLI.HHTHrpaMM H 

KOJIIflleCTBeHHbIX KpHTepHeB, xapaKTepH3YIOII\HX cpyHKI.J;HOHaJibHOe 

COCTOHHHe renaTo6HJIHapHOM CHCTeMbI: 
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- epeM.s1 MaKCHMaJibHoro HaKonnettn.s1 P<l>Il neqeHbIO (T 

MaKc.neq.); 
- epeM.ll DOJI)'BbIBe,u.eHH.ll P<l>Il neqeHbIO (Tl/2e1,rn.); 
- epeM.ll HaqaJia BbIBe,U.eHH.ll npenaparn B KHilleqHHK (T KHlll.). 

Ilpn 3TOM, y pMa 6oJII,HbIX 61,ma BbrnBJieHa 3a,u.ep)Kl(a P<l>Il B neqettn 

(TMaKc.neq_ 16,9± 1,9MHH; T I /2Bb1B.neq.33,3±2,9MHH), a y HeKOTOpbIX, 

ellle n 3aMeMeHttoe era nocryUJieHne B KH111eqHHK (T 

KH111.27,0±2,4MHH). B ,U.afilttefuneM, tteKoropbIM m 31liX illllIHeHIUB, c U.efilIO 
yroqtteHH.ll ,l1.Harn03a 61,IJIH npHMeHeHbl .n.pyrne, HHBa3HBHbie, MeTO,ll.bl 

nyqeeoii .n.narttoCTHKH. 

T.o. c u.en1,10 e1,rnenettn.s1 npnqnHbI pa3ene111eroc.s1 I1X3C n 
nonyqeHH.ll 061,eKTHBHOH ncqepn1,rna101llett HHCpOpMaU.HH O COCTO.llHHH 

oprattoB fEC B nocneonepau.nottHOM neptto.n.e tteo6xo,u.nMo onTnMaJibHO 

HCUOJib30BaTb Bee ,ll.OCTYDHbie ,U.HarHOCTHqecKHe MeTO,ll.bl. fECf 

Il03BOJI.lleT ou.eHHTI, cpyHKU.HOHaJibttylO COCTaBJI.lllOllIYIO npou.ecca 
)KeJiqeo6pa3oBaHlf.ll n )KeJiqee1,1,u.enettn.s1 y 6on1,tt1,1x, pattee nepettec111HX 

onepaTHBHbie BMe111areJibCTBa Ha )KeJiqHI,IX npoTOKaX. Ilpoee,u.eHHble 

HCCJie,U.OBaHH.ll UOKa3aJIH, qTo B YKa3aHHOU rpynne 60JibHbIX OTMeqeHo 

Hapy111eHHe cpyHKU.HOHaJibHOU aKTHBHOCTH renaTOUlfTOB H Hapy111eHHe 

MOTOpHKH 6HJIHapttoro TPaKTa. 

Cne.n.oeaTeJibHO, B aJiropnTMe .n.narttocTHKH 6on1,tt1,1x c I1X3C B 
nepey10 oqepe,u.1, ,ll.OJI)KHI,I npoBO,ll.HTbC.ll HeHHBa3HBHble MeTO,ll.bl 

,U.HarHOCTHKH: Y311 H fECf, KaK ,ll.Ba UOCJie,ll.OBaTeJibHbIX H 

B3alfMO,ll.OUOJIH.lllOllllfX KOMUOHeHTa e,lJ.HHOI'O .n.narHOCTHqecKoro npou.ecca. 
He co6JIIO,ll.eHHe :noro npHHU.HUa MO)KeT npnBeCTH JIH6o K 
.n.narHOCTHqecKHM OlllH6KaM, ;m6o K yeeJinqeHHIO cpOKOB UOCTaHOBKH 

eepttoro .n.nartto3a n neqeHH.ll 6onbHbIX. 
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3KTOB Il.B., THTOBa r.n., BHJJ;IOKOB B.H., KocTHH Il.6 • 

CTpyKrypno-4>ynKQHOHaJibHaH OQCHKa )KCJIIJ:CBbIBe~eHHH. 

PoccuucKa.R aKaOeMUR nocJ1eounnoM1w20 o6pa306aHUR,2.MocK6a 

C KJIHHH'leCKOH TOqKH 3peHlf.ll ne11eHb, IlO,ll.)KeJiy,u.oqHM )KeJie3a H 

,U.Betta.n.u.aTHnepcTHa.ll KHlllKa ()UIK.) .llBJI.lllOT co6oii e,u.HttyIO aHaT0MO­

cpyHKU.HOHaJibttyIO o6nacTb, 'ITO o6ycnoenetto CJIO)KHbIMH CTPYKTYPHbIMH, 
rn.n.po,U.HHaMH'leCKHMH H CeKpeTOpHbIMH B3aHMOOTHOllleHH.llMH. 

Qen1,10 tta111nx nccne.n.oeattnii .s1en.s1noc1, yT011Hettne CTPYKTYPHOtt 
OCHOBbl npou.ecca )KeJiqee1,rne,u.eHH.ll. BbIDOJIH.ll.ll pa6ory, Mbl 

npH,ll.ep)KHBaJIHCI, OCHOBOUOJiaraIOlllero npaBHJia B IlOHHMaHHH 

namnorn11ecKnx npou.eccoe - «e,u.HHCTBO CTPYK'fYPbI H cpyHKU.HH ... 
no,u.pa3yMeeaeT HX npHHIJ.HUHaJibttyIO He,u.eJIHMOCTb». l1cxo.u..s1 lf3 :noro, 
HaMH 6blJilf BbI6paHbl COOTBeTCTBYIOllIHe MeTO,ll.bl lfCCJie,U.OBaHlf.ll tt JIOrHKa 
H3JIO)KeHlf.ll pe3yJibTaTOB. 

Pa6oTa BKJIIOqaJia MOpcponorn11eCKlfe H KJIHHH'leCKHe 
HCCJie,ll.OBaHlf.ll. Mopcponortt11ecKa.ll 11aCTI, pa60Tbl OCHOBaHa Ha lf3y11eHHH 

156 TPYDOB n10.n.eu o6oero nona, yMep111ttx B B03pacTe OT 16 .n.o 91 ro,u.a. 

113 061llero 11ncna 91 (58,33%) TPY" 6MJIH )KettcKoro nona H 65 (41,67%) 
TPYDOB MY)KCKoro nona. Ilpn aHaJIH3e ttcnon1,3oeatt1,1 pe3yn1,TaTbI 
BCKpbITHH, TOnorpacpo-rHCTOJIOrn11eCKlfe lf nplf)Klf3HeHHbie KJilfHH'leCKHe 

,u.aHHbie. Ilocne CTaH,ll.apTHOU MeTO,ll.lfKlf no.n.roTOBKH TKaHeii H 3aJilfBKH HX 
B napaq>HH, BbIUOJIH.llJilf cepHHHbie TOnorpacpo-rHCTOJIOrlf11ecKHe cpe3bl. 

IlpenapaTbl OKpallllfBaJilf reMaTOKClfJilfHOM lf 303HHOM, no Batt flf3otty, 
no Kpeu6epry n no fpaMM-Beurepry. ~.rm myqettn.s1 attaTOMH11ecKnx 
B3aHMOOTHOllleHHH HCil0Jlb30BaJIH MeTO,ll., KOTOpbltt Ha3BaJilf - IlOCJIOUHOU 

KOMilbIOTepHOU Mau.epau.neii. CyTb ero COCTOHT B KOMilbIOTepHOU 
o6pa60TKe TKaHeBblX lf306p~eHHU. 

. KnHHH'leCKHe HCCJie,ll.OBaHlf.ll OCHOBaHbl Ha KOMUJieKCHOM 
o6cne,u.oBaHHH H ne11eHlflf 1309 60JII,HbIX C pa3Jilf'IHblMH 3a6oneeaHH.llMH 
TepMHHaJibHOH 11aCTlf 061llero )KeJI'IHOro npoTOKa (O)KI1), 60JiblllOro 
COCO'IKa ~ITK, . OKOJIOCOCO'IKOBOU 30Hbl lf opraHOB 
renaTonaHKpeam.u.yo,u.eHaJibHOtt o6nacTH. Eon1,tt1,1e 61,mn B eo3pacTe OT 

20 .n.o 94 neT. I1peo6na.n.aJin nau.nem1,1 cTap111e 60 neT - 877 (67%) 
60JII,HI,IX. My)K'llfH (25, 1 % ) 61,mo B TPH pa3a MeHbllle 11eM :iKeHllIHH 

(74,9%). 
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KoMnJieKC o6cJie.l(OBaHIDI BKJIIOqaJI 

HCCJie,l(0BaHHR, YJihTJ)a:myKoBoe HCCJie,l(OBaHHe 

xonaHrnonaHKpeaTOrpacpmo (PXIIr), 

renaT06HJIHCQHHTHrpacpmo (fECf). 

061.QHe KJIHHHqecKHe 

(Y3H), peTJ)orpaAttyIO 

AHHaMHqecKyIO 

Pe3yJihTaThI CTJJYKTYPHhIX MopcponornqecKHX u 

peHTreH0JIOrHqecKHX HCCJie,l(oBaHHH noKa3aJIH, qTo CTeHKa Q)I{Il 

npe.l(CTaBJieHa coe,l(HHHTeJibHOH TKaHbIO, ero BttyTJ)eHHRR noBepXHOCTH 

BhICTJiaHa cntt3HCTOH o6onoqKon. CoeAHHHTeJibHOTKaHHhIH cnou cTeHoK 

npOTOKa npe.l(CTaBJieH KOJIJiareHOBbIMH H 3JiaCTHqecKHMH BOJIOKHaMH. 

MbIIIIe'!HbIX B0JI0KOH B CTeHKax Q)KII He o6Hapy)KHJIH. Cne,l(OBaTeJibHO, 

npH onucaHHOH CTJ)ylCT)'pe, npaBoMepHo roBopHTh, qTo Q)I{Il HMeeT 

TeH30p HanpR)KeHHR, o6ecneqeHHbIH 3JiaCTHqecKHMH BOJIOKHaMtt, " He 

o6nMaeT coKpaTHTeJihHOH cpyHKQHen. TorAa npoQecc )KeJiqeoTToKa B 

Q)KII A0JI)KeH no,l(qllHRTbCR TeopttH ynpyroCTH. 

IIpo6oAM CTeHKY ,[.(IIK, 061.QHH )KeJiqHhIH npoToK coeAHHReTcR c 

ee MbIIIIeqHbIM CJIOeM, BOJIOKHa K0Toporo HHTHMHO nepenJieTaIOTCR C 

coe,l(HHHTeJibJIOTKaHHbIMH BOJIOKHaMH CTeHOK Q)KII H C03.l(aIOT Ha,l(e)KH0e 

COe.l(ttHeHHe TJ)eX CTJ)YKTYP· CcpttHKTepoB B TepMHHaJibHOH qacTH Q)KII 

He o6Hapy)KHJIH. 

HcxOAR H3 pe3yJihTaTOB CTJ)YKTYPHhIX HccneAOBaHHtt, MhI 

Bbl.l(BHttyJIH ,l(Ba noJIO)KeHHR. IIepBoe, npoQecc )KeJiqeBbIBe,l(eHHR H3 Q)KII 

B ,[.(IIK o6ycJIOBJieH MOTOpHKOH KHIIIKH. BTOpoe, CTeHKa Q)KII o6na,l(aeT 

ynpyrocTbIO u HMeeT TeH3op HanpR)KeHHR, qTo o6ycnoBJieHo 

npHCYTCTBHeM B CTeHKe Q)l(Il 3JiaCTHqecKHX BOJIOK0H. Cne.l(OBaTeJibHO, 

ecnu Q)KII y3KM ynpyrM TPY6Ka, ttMeIOI.QM TeH3op HanpR)KeHIDI, H 

COKpaTHTeJibHOH CTJ)yKrypou, B TepMHHaJibHOH qacTH Q)KII, RBJIReTCR 

MbIIIIe'IHbIH CJIOH ,l(BeHa,l(QaTHnepcTHOH KHIIIKH, T0r,l(a H3MeHeHIDI o6'beMa 

P<l>II, T.e. H3MeHeHttR cKopocTtt cqera B Q)l(Il H B ,[.(IIK, A0JI)KHhI 

HaX0.l(HTCR B npoTHBO<pa3e. 

Mbl Bblil0JIHHJIH AHCKpeTttyIO H HHTerpanhttyIO OQeHKY ABH)l(eHIDI 

P<l>II no O)KII H ,[.(IIK, nocne BhIAeJieHttR «panoHoB HHTepeca» B 3Tttx 

CTJ)yKrypax. AHaJIH3 OCHOBbIBaJICR Ha nonyqeHHH HanpaBJieHHR BeKTopa 

npttpocTa paAHocpapMnpenapara (P<l>II) B eAHHHey BpeMeHtt. ,[.(anee 

BbICTJ)aHBaJIH rpa<pttKH, xapaKTepmyIOI.QHe ,l(Bll)KeHtte P<l>II B Q)KII " 

,[.(IIK, 3aBHCRI.Qtte OT KOJie6aTeJibHbIX .l(Bll)KeHHH, C03.l(aBaeMbIX 

CTJ)ylCT)'paMH. Ha rpacpttKax Q)l(Il H ,[.(IIK HMeIOTCR KOJie6aTeJibHbie 
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.l(Btt)KeHHR, HaX0ARI.QHeCR B npoTHBO<pa3e, a Ha HeK0TOpbIX yqacTKax 

noqTH 3epKaJihHOe OTJ)a)KeHtte. )l{eJiqb 3anoJIHReT )KeJiqHhie npoT0KH, 

o6'beM ee 3,l(eCh HapacTaeT BO BpeMR nepHCTaJibTHKH ,[.(IIK, B 3T0 BpeMR B 

caMon KttIIIKe o6oeM )KeJiqu cHtt)KaeTcR, 3a cqeT ee nacca)Ka B 

AHCTaJihHOM HanpaBJieHtttt )KKT. Ilptt paccna6neHtttt ,[.(IIK )l(eJI% H3 

npoToKa, 3a cqeT TeH30pHoro HanpR)KeHHR ero cTeHKH, ycTJ)eMnReTCR B 

npocBeT KHIIIKH, u o6'beM )KeJiqu B npOTOKe na,l(aeT c 0.l(H0MOMeHTHbIM 

ero pocToM B npocBeTe ,[.(IIK. Bh1qucnttB cpeAHee BpeMR QHKJia ABtt)KeHttR 

P<l>II no Q)I{Il tt ,[.(IIK, MhI nonyqHJiu, cooTBeTcTBeHHO, 2,86±0,99 MHH u 

3,3±0,95 MHH. 

IIpoBe,l(eHHhie HCCJie.l(OBaHIDI n03B0JIHJIH HaM COCTaBHTb 

npttHQttnttanhttyIO cxeMy npoQecca )l(eJiqeBhIBeAeHHR, B KOTopou 

o603HaqeHbl TJ)ll 3Ta)Ka. B BepxHeM 3Ta)Ke, )KeJiqb o6pa3yeTCR B KJieTKaX 

napeHXHMbl ne'!eHtt, HaKanJIHBaeTCR B )KeJiqHblX np0T0Kax, qT0 Be,l(eT K 

pocry AaBJieHHR B npoToKax, a npu ero m6hITKe BhIAeJieHtte )KeJiqif 

ttHrn6upyeTcR. IIocKOJihKY npoQecc o6pa3oBaHttR )KeJI'ltt npoTeKaeT 

nepMaHeHTH0 " MR ee tt36hITKa, a CJie.l(OBaTeJibHO, " tt36bITOqHoro 

,l(aBJieHHR cymecTByIOT TJ)ll perynupyIOI.QHX cpaKTOpbI 

XOJie.l(0X0AY0AeHaJibHOe coe,l(ttHeHtte, TeH3op HanpR)KeHHR npoT0KOB " 

)KeJiqHhIH ny3hiph, 06pa3y10mux cpeAHHH 3Ta)K )KeJiqeBhIBe.l(eHIDI. TpeTttn 

3Ta)K, 3T0 ,[.(IIK. Ha.l(O 0TMeTHTb, 'ITO !pll3HOJIOrttqecKH 3TH 3Ta)Kll 

cpyHKQHOHttpy10T pa3.l(eJibHO, HO CTJ)YKTYPHO OHM CBR3aHhl BepTHKaJibIO 

)KeJiqHbIX npoT0KOB. 

IIpoBe,l(eHHhie HCCJie.l(0BaHHR 60JibHbl?( C X0JiaHrHTaMH " 

AHBepTHKYJiaMH napananHJIJIRpHOH 30Hbl nO,l(TBepAIDIH pe3yJibTaTbl 

HaIIIHX HCCJie.l(OBaHHH. 

TaKttM o6pa3oM, npttMeHeHtte ttHTerpanhHOH oQeHKH nptt 

.l(HHaMttqecKOH mer n03B0JIReT onpe,l(eJIHTb xapaKTep HapyIIIeHHH 

)KeJiqeBbIBe,l(eHHR nptt naT0JIOrHH X0Jie.l(0X0AY0AeHaJibHOro coe,l(ttHeHIDI " 

BHeneqeHoqHOro 6HJittapHoro TJ)aKTa. 
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BnAIOKOB B.lf., Jlere1a O.M. 
BoJMO,KHOCTD on:enKD o6'beMa <l>YHKU:DOHDpyroin:eii TKaeu 

ID:HTOBDAHOU iKeJielbl ea OCHOBe paADOHYKJIDAHblX DCCJICAOBaeuii 

PoccuucKaJl aKai>eMuR noc11ei>unJ10MH020 06pa3oeaHuR,2.MocKea 

B HaCTO.Hlll,ee BpeM.H J].HarHOCTHK& OCHOBHbIX 3a6oneBaHHH 

lll,HTOBHJ].HOH )KeJie3bl npoBOJ].HTC.H B 60JibIIIHHCTBe cnyqaeB C noMOlll,bIO 

Y3ll, nyH~HOHHOH 6HoncHH, na6opaTOpHbIX recToB. TipoBeJ].eHHe 

CUHHTHrpaqmqecKHX HCCJieJ].OBaHHH BbITTOJIH.HTC.H J].JI.H orpaHHqeHHOro 

qucna nauHeHTOB, rnaBHbIM 06pa10M, c uen1,10 onpeJJ.eneHH.H 

<pyHKUHOHHpyIOlll,eH TKaHH opraHa. O6neM <pyHKUHOHHpyiomeii TKaHH 

yqHTbIBaeTC.H npH Bbl6ope TaKTHKH XHpyprHqecKoro BMeIIIaTeJibCTBa H 

onpeJ].eJieHH.H onTHMaJibHOH J].03bl 1131 
B npouecce pa]].HOHOJ].TepanHH. . 

OueHKa <pyHKUHOHHpyiomeii TKaHH lll,HTOBHJ].HOH )KeJie31,1 

npoBOJ].HTC.H Ha OCHOBe CUHHTHrpaq>uqecKHX HCCJieJ].OBaHHH. HaH6onee 

qacTO o6neM lll,HTOBHJ].HOH )KeJie3bl paccMaYpHBaeTC.H KaK cyMMa JJ.BYX 

3JIJIHnCOHJ].OB. HecMOYp.H Ha TO, qTO cymecTBYIOT pa3JIHqHI,Ie MeTOJ].I,I 

B1,1qHcneHH.H, onpeJ].eneHHe napaMeYpoB, Heo6xoJJ.HMbIX J].JI.H pacqeTa 

o6neMa BbITTOJIH.HeTC.H nocne onpeJJ.eJieHH.H rpaHUUbI HJo6pa)KeHH.H opraHa. 

TipH 3TOM npeJ].nonaraeTc.H, qTo Bce cerMeHTapH1,1e 3JieMem1,1, 

COCTaBJI.HIOlll,He H306pa)KeHHe opraHa, HaKanJIHBaIOT Pct>TI. O)].HaKO qacTO 

y nauHeHTOB C pa3JIHqHI,IMH nopa)KeHH.HMH HMeeT MeCTO OTCyTCTBHe 

HaKOnJieHH.H B p.HJ].e . yqaCTKOB. TaKOe H306pa)KeHHe BH3YaJibHO qacT0° 

BbirJI.HJ].HT reTeporeHHbIM C OTCyYCTBHeM perHOHaJII,HbIX oqarOB. B TaKOM 

cnyqae oueHKa BeJIHqHHI,I <pyHKUHOHHpy10meii TKaHH lll,HTOBHJ].HOH 

)KeJie3bl OKa3bIBaeTC.H 3aBbIIIIeHHOH. 

~.H p.HJ].a opraHOB (neqeHb, noqKH) 061,eM <pyH~HOHHpyiomeii 

TKaHH JJ.OCTaTOqHo ycneIIIHO onpeJJ.eJI.HeTC.H c noMOlll,bIO Oct>3KT B 

pe3yn1,TaTe <pHKCHpoBaHHOH OTceqKH q>oHa peKOHCYpyHpOBaHHOr~ 

H306pa)KeHH.H. O)].HaKo J].JI.H BI,IqHcJieHH.H o6neMOB MaJiblX pa3MepoB TaKOH 

MeTOJ]. OKa3bIBaeTC.H HenpHroJ].HbIM. B 3THX cnyqa.HX Ype6yeTC.II 

BapHa6eJibHblH ypoBeHb OTCeqKH. 

C uen1,10 onpeJ].eJieHH.H KoppeKTHOro MeToJ].a B1,1qHcJieHH.H 

061,eMa <pyHKUHOHHpyiomeii TKaHH lll,HTOBHJ].HOH )KeJie3bl no J].aHHI,IM 

OcI>3KT, a TaK*e Haxo)KJ].eHH.H pean1,Horo pa3nHqH.H Me)KJ].y 

Ypa,IJ.HUHOHHblM cnoco6oM oueHKH no J].aHHbIM nnaHapHOH CQHHTHrpaq>HH 

H HCTHHHOH BeJIHqHHOH 061,eMa rrpoBeJ].eHbl 3KCIIepttMeHTaJibHbie 

HCCJieJ].OBaHH.H C q>aHTOMOM lll,HTOBHJ].HOH )KeJie3bl. Mo)].eJIHpOBaJiaCb 
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cneuHq>HqecKa.H TeKcrypa HJIH HeroMoreHHOCTI, C IIOMOlll,bIO MHO)KeCTBa 

cq>ep H3 oprcreKJia pa3MepoM B 0,5 H 1 CM J].JIH Ka)KJ].OH J].OJIH. O61,eM 

q>amoMa 6e3 cq>ep cocTaBHJI 57 MJI, a rrocne HanonHeHH.H cq>epaMH 34 MJI. 

B KaqecTBe PcI>TI HCIIOJib30BaJIC.H 1123 
aKTHBHOCTbIO 20 - 70 MEK. 

BMnOJIH.HJIHCI, nnaHapHbie H TOMorpaq>HqecKHe HCCJieJ].OBaHH.H Ha 

3MHCCHOHHOM KOMnbIOrepe «TOI1IH6a GCA -90B». ToMorpaq>H.H 

npOBOJ].HJiaCb B IllaroBOM pe)KHMe perHCYpaUHH: Bpalll,eHHe J].ereKTopa Ha 

360°, c I1IaroM B 6°, 3Kcno3HUH.H Ka)KJ].OH rrpoeKUHH - 20 c, ZOOM 2. 

B pe3yJibTaTe npoBeJ].eHHbIX HCCJieJ].OBaHHH ycTaHOBJieHo, qTo 

061>eM <paHTOMa 6e3 cq>ep Ha OCHOBe nnaHapHbIX HCCJieJ].OBaHHH COCTaBHJI 

62,8 MJI no q>opMyne Ohkubo [(061,eM = 0,28 x S x L(g] rJ].e S - nJIOlll,aJ].b, 

a L(g) - MaKCHMaJibHa.H J].HarOHaJII, Ka)KJ].OH J].OJIH H306pa)KeHH.H 

lll,HTOBHJ].HOH )KeJie3bl. AHaJIOfHqHI,Ie H3MepeHH.H 061,eMa <paHTOMa co 

cq>epaMH COCTaBHJIH 57 ,4 MJI, qTQ Ha 68% rrpeBblIIIaeT peaJibHI,IH 061,eM. 

ll3MeHeHHe aKTHBHOCTH B q>aHToMe He OKa3bIBaeT cymecTBeHHoro 

BJIH.HHH.H Ha nonyqeHHbie BeJIHqHHbl. 

O6pa6oTKa J].aHHbIX OcI>3KT np0B0,1J.HJiac1, J].JI.H pa1nttqH1,1x 

ypOBHeii OTceqKH <pOHa. BbI.HBJieHo, qTo <pHKCHpOBaHHa.H OTceqKa He 

n03BOJI.HeT J].OCTaToqHo TOqHo orrpeJ].eJIHTI, BeJIHqHtty o6'beMa. ~.H 

peIIIeHH.H 3TOH 3aJ].aqH uenecoo6pa3HO rrpHMeHHTb rpa]].HeHTHblH MeTOJ].. 

TIOMHMO BI,IqHcJieHH.H 061,eMa IIpHMeH.HJIC.H TeKCyYpHbIH aHaJIH3 

JJ.JI.H nnaHapHbIX CUHHTHrpaMM. BM.HBJieHbI CTPYKTYPM, xapaKTepHbie J].JI.H 

H306pa)KeHHH q>aHTOMa 6e3 HMHTaTOpOB H C HMHTaTopaMH. 

TaKHM o6pa30M, npoBeJ].eHHbie 3KCnepHMeHTbl IIOKa3aJIH, qTo 

Ypa)].HUHOHHa.H nnaHapHa.H oueHKa 061,eMa (nnomaJJ.H) lll,HTOBHJ].HOH 

)KeJie3bl He nOJBOJI.HeT aJ].eKBaTHO orrpeJ].eJIHTI, 3yY BeJIHqHtty. ~JI.H TOqHoH 

01.{eHKH 3TOH BenHqHHbl Heo6XOJ].HMO BI,IqHCJIHTI, 061,eM 

q>yHKUHOHHpyIOlll,eH TKaHH C noMOlll,blO rpa]].HeHTHoro MeTOJ].a no J].aHHI,IM 

OcI>3KT HJIH npoBOJJ.HTb TeKcrypHbIH aHaJIH3 nnaHapHoro HJo6pa)KeHH.H c 

IIOCJieJ].yIOlll,eH KOppeKQHeii BeJIHqHHbl o6neMa B 3aBHCHMOCTH OT THIIa 
TeKcyYpbl. 

llccneJ].OBaHH.H rpyrrn1,1 6onbHblX C pa3JIHqHI,IMH nopa)KeHH.HMH 

lll,HTOBHJ].HOH )KeJie3I,I nOJ].TBepJ].HJIH He06XOJ].HMOCTI, 01.{eHKH BenHqHHbl 

o6neMa c yqeToM TeKcyYpHoro aHaJIH3a. 

Ha OCHOBaHHH BbIIIIeH3JIO)KeHHOro, HaM rrpeJ].CTaBn.HeTC.H 

rrepcrreKTHBHO conocTaBneHHe JJ.OJI)KHOro 061,eMa lll,HTOBHJJ.HOH )KeJie3bl, 

o6neMa, rronyqeHHOro C HCnOJib30BaHtteM YJibYpa3BYKOBOro MeTOJ].a H 
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KOppeKTHOro onpe)],eJieHIUI o6beMa opraHa no )],aHHhIM pa)].HOH)'KJIH)],HblX 

HCCJie)],OBaHHH. 
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B.H. KopcyncKuii1, A.3. HayMenKo1, B.Il. Jlam:~ue2' K.H. MenemKo2, 
CS. Mup30HH1l2 

PaJJ;UOHYKJJHJJ;HaH JJ;HareocTHKa DOCJJeouepaQHOHHOfO fHDOTHpeoJa 
11 OQeHKa aJJ;eKB3THOCTH Tepanuu 
I -I'HI.{ P<P u11cmumym 6uo</JU3uKu, 2 -KE N26 <PY "Meo6uo3Kcmpe.M" 
M3P<P 

,[{uarH03 r11nOTHpeo3a Hepe)].KO ycTaHaBJIHBaeTCH C 60J1bllIHM 

on03)],attHeM, )],IDKe npH BblpIDKeHHOH KJIHHHqecKOH KapTHHe 3a6oJieBaHHH. 

Ilo KJiaccuqrnKaQHH CHMnTOMaTHKH no CTeneHH TH)KeCTH 

KJIHHHqecKoro COCTOHHHH K nerKOH q>OpMe rHnOTHpe03a OTHOCHJIH 

60J1hHbIX C MaJJOBblpIDKeHHbIMH npoHBJieHHHMH 3a6oneBaHHH; K cpe)],tten -

6oJibHhIX C cyxocTblO KO)Klf, naCT03HOCTblO JlHQa, yxy)],IIIeHHeM naMHTH, 

COHJIHBOCThIO, 3H6KOCThIO; K TH)KeJlOH qiopMe - 60J1bHbIX C 6ne)],H0-

3eMJ1HCTbIM QBeTOM KO)KH, OTeKaMH, yBeJ111qeHHeM »3hIKa, BblpIDKeHHOH 

a)],HHaMueu. 

BceM 60J1hHbIM ( 24. ) npoBO)],HJlOCb HCCJie)],OBaHHe THpeOH)],HOfO 

npoq>HJJH ( T-3, T-4, TTr ) )].O 11 nocne neqeHHH, onpe)].eJJHeMoro 

3H)],OKpHHOJIOraMH HH)],HBH)].yaJlbHO )],JlH Ka)K)],Oro nauHeHTa. ,[{aHHbie 

o6cne)],OBaHHH npe)].CTaBJieHhl B Ta6nuue. HaMH OTMeqeHO y Bcex 

60J1bHhIX C Bbipa)KeHHbIM nocneonepaQHOHHbIM runoTHpe030M 

)],OCTOBepHoe CHH)KeHHe ypoBHH KOHQettTpaQHH T-4 B CbIBOpOTKe KpOBH, 

KOTopoe HapacTaeT C ycHJieHHeM TH)KeCTH npouecca. lfaMeHeHHH ypoBHH 

T-3 BbIHBJletto He 6blJ10. Ilo JIHTeparypttbIM )],aHHhIM, B OT)],eJlbHbIX 

cnyqaHx OTMeqanocb yBeJ111qeHHe ypoBHH . T-3, qTo OTHOCHT K 

KOMneHCaTOpHbIM peaKQHHM. Ha116onee cyll{eCTBeHHbie C)],BHfll 

o6Hapy)KeHbl B CO)].ep)KaHHH TTr, KOTOpbie yBeJ1Hq11BaIOTCH B 5 - 10 pa3. 

IlpH HCnOJib30BaHHH 3THMH 60J1hHblMH THpeOH)],HhlX ropMOHOB 6hlJ10 

ycTaHOBJleHO CHH)KeHHe ypoBHH TTr npH cpe)],HeH TH)KeCTH rHnOTHpeoJa 

noqTlf )],0 HOpMbl, a npH TH)KeJIOH qiopMe ero KOHQettTpaQHH OCTaBanacb 

nOBbIIIIeHHOH, qTO YKaJbIBaJJO Ha ttea)],eKBaTHOCTb npOBO)],HMOH TepanHH 

THpeOH)],HHOM H tteo6XO)],HMOCTb KOppeKQHH ero neqe6HOH )],03hl. 

KoHQettTpaQHH T-4 )],OCTOBepHO nOBbIIIIaJJaCb, HO He )],OCTHfaJJa 

HOpMaJJhHbIX BeJJHqlfH. 
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Ta6Jmna .N2 1. 
KouQettTpaQHH THpeOH,lJ.HbIX ropMOHOB y 60JibHblX nepsHqHbIM 

fHilOTHpeO3OM. 

11-JHCJJO 
IKoHueHTPaUHJI 

lCTeneHb TJIJKeCTH l{iOJJbHbIX tr-4 Hr/Mn rr-3 Hr/MJJ ITTrMe)ll'MJJ 

iJ:lO JJe'!eHHJI 18 ~4,8 +/- 8,2 1,62 +/- 0,26 ~8,3 +/-4,2 
CPE,[(HJLJI nocne ne'leHHJI 18 !>2, 1 +/- 5,8 1,58 +/- 0,21 [7,9 +/- 1,6 

llO Jie'!eHHJI 6 32,6 +/- 7,4 1,82 +/- 0,14 f:f 1,3 +/- 8,6 

trJDKEJINI l!IOCJJe IIe'leHHJI '5 51,8 +/- 8,2 1, 71 +/- 0, 18 18,3 +/- 4,2 

IKoHTPOIIb ~o 172,2 +/- 3,8 1,78 +/-0,12 f:f,28 +/- 1,6 

B 3aKmoqeHHH cne.n:yeT oTMeTHTb, qTO ypoaeub KounettTpaQHH TTr 
HaH6onee qeTK0 KoppenHpyeT c KJIHHHqeCKOH CHMITT0MaTHKOH TH)l(eCTH 
nocneonepaQH0HH0ro fHil0THpeo3a, qTo M0)l(eT 6bITb HCil0Jlb30BaH0 B 
KJIHHHqeCKOH npaKTHKe KaK MH ,n:HafH0CTHKH, TaK H .D:JIH K0HT})0JIH 3a 
3¢¢eKTHBHOCTblO TepanHH. 
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ABepueoua c.r., KamKa,1J.aeua A.B., )J,Mmpueua r .,[(., IIIupHeB CB., 
He1Jnnaii A.M, ra6yeBB P .R, KymimecKBii RE. 
CpaBmrreJibllbJii aea.mn BHcJ>opManmeocm """f c-rexeecf>oln B COBpeMeeeLIX 

eecwcnpomlbIXpMIIO(plpmipenaimoo B u~ooamm reMQ!J.BH3Mll'Iearoii, 

KOHn~OHHOH ~~mcmm.IMOIJfflb~ 

MOCT<Ba, POCCUUCKUU OHKQJlfX!WleCKUU HaJ"lHblU tJeHmp UM. HHEnoxw-ia 
PAMH 

~eJib HCCJie,n:osaHHH - ITTyqeHHe B03MO)l(ff0C1eH H3BeCTHbIX 
cospeMeHHbIX ue¢pOTpOnHbIX pa.z:(Ho¢apMnpenaparoB (P<l>Il) H "1Tc-rexue¢opa, 
aKilIBHO BblBO,n;HMOfO no~ nOCJie BttylpHBeHHOfO BBe,n:eHHH, MH 
KOJIHqeCTBeHHOH OQeHKH creneHH uapymeHHH reMO.n;HHaMHKH H 
KOHQeUTpaQHOHHOH <l>YHKQHH napeHXHMbl, a TaK)l(e 3a.n;ep)l(eK ypo,n:HHaMHKH 
B KOJIJieKTOpHOH CHCreMe Ka)l(JJ:OH noqKH, Moqero~ H MOqeBOM ny3bipe y 
OOJibHbIX ua 6a3e Mero;:i:HI<H KOMnJieKCuoil peuocwrnrnrpaqmH (KP). 

MarepHan H MeTO,n;bl HCCJie,n:OBa.HIDI - o6cne,n:OBaHbl 4 rpynnbl 60JibHblX 
- Tl, T2, T3, T4 - c npHMeHeHHeM ""'Tc-rexue¢opa, s K010pbIX nonyqeHHbIe 
,n;aHHbie conOCTaBJieHbI c pe3yJibnrraMH TeCTOB, coomercmeHHo, - c ~c­
nemarexoM ( meqecmeHHbrn auanor ~c-B1P A), 1231-rnnnypauoM, ~c-MA03 u 
meqecrneHHbIM ~C-TeXHeMaI'OM. 86 rumueHrnM s B03pacre OT 16 .n;o 70 ner 6bIJIO 
npose.n;euo 224 recTa. Bee HCCJie,n:osaHHH <l>YHKQHOHaJibHOro COCTOHHHH 
Moqesbl,n:eJIHreJibHOH CHC1eMbl (MBC) BbIDOJIHeHbI ua 6me KP - HOBOro 
pa.z:tHOH)'KJIH.lUioro (PH) Mero.u,a .n;uamOCIHKH, pa3pOOOTIIHHoro s POHIJ; HM. 
HHErroxuua PAMH (rnrreHT P<l> N2 2001113119). KP MH acex ue¢pmponHhIX 
P<l>Il npooo,mmacb cpmy nOCJie onopo)l(HeHHH Moqeooro nyJblpH c 1-iqxmn,IM 
BHJIPHBeHHbIM sse,n:eHHeM B .n;ayxnnauapHOM pe)l(HMe pemCTpaQHH ua PoTa­
KaMepe ("CHMeuc"). PemCTpHpOBaJIHCb: 1) MH scex 6oJibHblX - 21-MHH)'IHaH 
(c aurno¢moil) ,nmra.MWiecKaH peuoQHcroc~HH; 2) no noKa.3aHllilM, nOCJie 
noBTOpuoro (qepe3 40-60 MHH) onopo)l(HeHHJI Moqesoro ny3bipH - 20-
MHffYTHbIH ¢YHKQHOHaJibHbIH ,n:OCMOTp ypo.n;HHaMHKH MBC . .z:vrn oQeHKH 
.n;aHHbIX acex PH TeC'IOB npHMeHAAcH e,n;HHbrn no.n;xo.n:, ocuoBaHHbrn ua reopHH 
«cMernauuoro KJIHpeuca» H onpe.n;eneHHH yposHH KOHQeUTpHposaua 
MeqeHHoil P<l>Il MoqH .s OT,n:enax MBC. Y acex OOJibHbIX K0JIUqeCTBeHHo 
onemmaJIHch: 6anauc noqequoro O'llill{eHHH KpoBH OT "'"fc-rexue¢opa­
ornocHTeJibHbIH noqeqffbrn KpoBO'IOK; AJUJ KIDK,Z\OH no'IKH - HIIIpapeHaJibHbIH 
KpoBO'IOK, ypoBeHb H3MeHeHHH KOHQeUTpaQHOHHOH ¢YHKQHH napeHXHMbl, 

HaJIH:qHe H creneHb Bbipa)l(eHHOCTH ypoCTil3OB B OT,n:enax KOJIJieKTOpHOH 

CHC1eMbl H Moqero11HHICe. OQeHHBaJIH TilK)l(e CBH3b Me~ 
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KOJIWlecTBeHlil,IMlf npII3HaKaMlf ypocnl30B If XaprucrepoM Hapymemrn 

OTIOKa B MBC, CKOpoc1b 3aII011HeHID1 MOIIeooro 11)'3hq»I II q>}'HKLUfOlWihHhIH 

nprnHaK ero Herr011Horo orropo:a<HeHIDI. 

Pe.1ym.nm.1 IICCJieJJ,OBaHIDI - Ha coBpeMeHHOM 3Tfille "'«Tc-reXHeq>op 

HBJUiercH OrrrnMaJibHhIM P<l>II )J.JUI onpeJJ.eneHIIH JJ.OCTIITO'IHocrn IPYHKI.Ulli MBC, 
KOJIWlecTBeHHOH OI_\eHKII crerreHII HapymeHIIH reMO,D;IIHaMlfKlf If 

KOffl.\emparwoHHOH !p}'IIKQIDI rrapeHXIIMbI, a TIUOKe 38,[{ep:>KeK ypo,D;IIHaMlfKlf B 

KOJlJieKropHOH ClfCTeMe ~OH I1011Klf, MO'Ie101IHlfKaX If MO'IeBOM 11)'3hlpe. 

,l(HamocrnKa no ,o;aHHI,IM KP c -T c-reXHeq>opoM rroJBOJUier rrpooo.rom, CIICTeMffYIO 

Heq>poyponoIWiecr<yIO 3Kcrrepm3y npII Ha3HatieHlflf JieIIeHIIH 6om.Horo, 

oneHIIBaTh crerreHb lf3MeHeHIIH !p}'IIKQIDI ITO'IeK npII MOmrropIIHre, BblHBJUIH 

I10Ka3aHIDI )J,JUI KOppeKI.\lflf COCTOHHIDI MBC. 
/ 
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o.r.CeuaKoea, H.E.Ky,11;pamoea 
HoBbie B03M0'1<HOCTB KOJIB'ICCTBCDHOH OQCHKB lf>YHKQBOHaJibHOro 

COCTOHHBH DO'ICK no ,11;aHHblM aureouelf>pocqenTBrpalf>ee c Tc-99M­

neuTaTeXOM. 

HHH CKOpou nOMOUJ,U UM.H.B. CKllu,fJOC06CK020, MocKea 

AHflfOHeq>pocnIIHTIIrpaq>IIH HBmieTCH OJ].HIIM m HaII6oJiee 

pacnpOCTPaHeHHblX If 6e3onaCHblX J].JIH nanIIeHTa MeTOJJ.OB oneHKlf 

CTPYKTYPHo-q>yHKI.\IIOHaJihHoro cocTOHHIIH notieK, 6naroJJ.apH npocToTe 

BbIIlOJIHeHIIH, MaJIOH lfHBa3lfBHOCTlf B CO'IeTaHlflf C lfX BblCOKOU 

IIH!pOpMaTIIBHOCTblO. 

,[(JIH oneHKlf reMOJ].IIHaMIIKlf, KJIY60'IKOBOH !plfJibTpanIIII If 

KJIIIpeHCOBOH q>yHKI.\IIII noIIeK MhI HcnoJih30BaJIII Tc-99M-neHTaTex. 

MccneJJ,oBaHIIe npoBOJJ.lfJIII Ha raMMa-KaMepe MB-9100 c OJJ.HOBpeMeHHOH 

JanIIChIO B II3BM 2-x cepIIu JJ,aHHhIX c pa3JIII'IHhIM BpeMeHeM 

3KCI103lfl.\lflf KaJJ,pOB. B Te'IeHIIe nepBblX 40 ceK ITOCJie 6oJIIOCHOf0 

BBeJJ,eHIIH P<l>II 3anHCbIBaJIOCb 40 KaJJ,pOB no 1 ceK J].JIH oneHKlf 

apTepIIaJibHOH !pa3bl ITO'Ie'IHOfO KpOBOTOKa, 3aTeM 60 KaJJ,pOB no 20 ceK 

J].JIH oneHKlf napeHXIIMaT03HOH !pa3bl. 

IlpII o6pa6oTKe JJ,aHHblX lfCCJieJJ,oBaHIIH B apTepIIaJibttylO !pa3Y 

HapHJJ.Y C TPaJJ.HI.\lfOHHblMlf KOJIII'IeCTBeHHbIMlf noKa3aTeJIHMlf, TaKIIMlf KaK 

BpeMH apTepHaJibHOfO KpOBOTOKa B ceKyHJJ,aX J].JIH KIDK)].OH nO'IKlf (Ta), 
npoueHT JaxBaTa P<l>TT KIDKJJ.OH noIIKOH B aPTepIIaJihttyIO q>aJy (Ka), MhI 

onpeJJ.eJIAAII IIHJJ,eKc nepq>y3IIII. Ha peHorpaMMe BhIJJ.eJIHJIII aPTepIIaJihttyIO 

!pa3Y nyTeM rrepeHoca Ha Hee apTepIIaJibHOfO ITIIKa KpIIBOH c o6JiaCTlf 

aopTbl. IIocJie HOpMIIpOBKlf KpIIBblX no IlJIOil.\aJJ.II onpeJJ,eJIAAlf IIH)].eKC 

apTepHaJibHOH rrepq>y3Hlf (HAil) J].JIH KIDK,ll.OH nO'IKlf KaK OTHOIIIeHIIe 

IIHTerpana aPTepIIaJihHOH q>a3hI no'IKII K IIHTerpany KpIIBoii c o6nacrn 

aopTbI: 

HAIL= Jfi(t)dt/ ffaopm(t)dt-100(%) 
rJJ,e fi(t) - IPYHKI.\IIH mMeHeHIIH KoHneffTPaUIIII P<l>II B i-oii rroIIKe (i= 1,2), 
laapm(t) - q>yHKI.\IIH II3MeHeHIIH KoHneHTPanIIII P<l>II B aopTe; IIHTerpaJI 

6epeTCH 3a BpeMH JJ.O nIIKa KpIIBOH C o6JiaCTlf aopnr. 
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Bhiqncm1eMbJH HAIJ no3BOJHieT 061,eKTHBHo m:~emrrh , 

apTepnanI>HhIH noqeqHhIH KpoBOTOK pa3AeJJI>Ho B K~oii noqKe, B 

OTJJnqne OT OTHOCHTeJJbHbIX nOKa3aTeJJeii reMOAHHaMHKH. 

Ilpn oQeHKe KJJy6oqKoBoii cl>nnI>TpaQnn noqeK B 

napeHXHMaT03HylO $a3y HaMH HCnOJJb30BaJiaCb KaMepHaJI MOAeJJb 

KHHeTHKH, yqnTbIBaIOI.QaJI nepeXOA Tc-99M neHTaTexa H3 nJJa3Mbl KpOBH B 

noqKH 3a cqeT cl>nnI>rpaQnn P<l>II noqKaMn n BhIXOA npenaparn c Moqoii B 

MoqeToqHHKH H MoqeBOH TTy3blpb. ITpn 3TOM npoQecc H3MeHeHHJI 

KOHQeHTpaQHH P<l>IT B KpOBH AOCTaToqHo aAeKBaTHO onncbmaeTCJI 

3KcnoHeHTOH, Ha OCHOBaHHH qero onpeAemmcJI KJJHpeHc KpOBH (TKJ1), a 

rrpoQecc H3MeHeHHH KOHQeHrpaQHH P<l>II B noqKax - KaK pa3HOCTb 2-x 

3KcnoHeHT, OTpa)KaIOI.QHX COOTBeTCTBeHHO $HJJbrpaQHIO H 3KCKpeQHIO 

P<l>II noqKaMn, qTo o6ocHOBhIBaeT Bh1qncneHne nonynepnoAa BhIBeAeHnH 

P<l>II (TJ/2ebze) nyTeM annpoKCHMaQnn 3KcnoHeHTOH HHCXOAHI.Qeii •mcTn 

COOTBeTCTBYIOI.QHX KpHi3blX "aKTHBHOCTb-BpeMJI 11 AJJJI OQeHKH 
3KCKpeTOpHoii cl>YHKQHH K~oii noqKn. 

HcXOAJI H3 MOAeJJH KHHeTHKH, OTHOilleHne TaHreHCOB yrnoB 

HaKJJoHa noqeqHbIX KpHBbJX Ha HaqaJibHOM yqacTKe HX nOAneMa paBHO 

OTHOilleHmo rpaHcnopTHblX KOHCTaHT $HJJI>rpaQHH noqeK, qTo n03BOJJJieT 

onpeAeJJHTb npoQeHTHbIH BKJJaA K~OH noqKH B cyMMapttyIO 
$HJJbTpaQHOHHylO $yHKQHIO. 

An.SI BCeCTOpOHHeii OQeHKH cl>YHKQHOHaJibHOro COCTOJIHHJI noqeK 

Mbl BbJqHCJJHJJH TaIOKe TaKne o6menpHH.SITble nOKa3aTeJJH, KaK BpeMJI 

MaKCHMaJih~oro HaKonneHHJI P<l>IT B MHHyTax (TMax}, HHTerpanbHhIH 

nOKa3aTeJJb, OTpa)KaIOI.QHH $HJJbrpaQHOHHyIO H 3KCKpeTOpttyIO cl>YHKQHH 

noqeK; OTHOCHTeJJbHblH npnpocT aKTHBHOCTH B K~OH noqKe, 

nponopQHOHaJJbHbIH CKOpOCTH KJJy6oqKOBOH $HJJbrpaQHH, - HHAeKC 

$HJJbTpaQHH (H<l>). TpaAHQHOHHO OTHOCHTeJJbHbJH npnpocT aKTHBHOCTH 

onpeAeJJJieTCJI Ha HHTepBane BpeMeHH c I no 3 MHHyTbI. OAHaKo, ecnn 

TMax MeHbille 3 MHHyT, YKa3aHHbie BI,[qHCJJeHHJI 6yAyT omn6oqHhI; a npn 

3HaqeHHJIX TMax 3HaqmeJJbHO npeBbiillaIOI.QHX 3 MHHyTbl yqHTbIBaeTCH He 

Beeb nepHOA cl>nnI>rpaQHH P<l>IT. llo3TOMY B nporpaMMe MhI BI>1qncJJJIJJH 

6onee HH$opMaTHBHblH nOKa3aTeJJb, qTo 6bJJJO nOATBep)l(,IJ.eHo 

nocneAyIOI.Qeii CTaTnctll4ecKoii o6pa6oTKoii nonyqeHHh\X 

AHarHOCTHqecKHX AaHHbIX, KaK OTHOCHTeJJbHbIH npnpocT aKTHBHOCTH B 

K~oii noqKe c .1 MHHyThI no TMax, OTHeceHHhIH K 3HaqeHHIO TMax: 

fi(TMax)-fi(I) ·100(%) 
Hc/J;= fi(TMax)•TMax 
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rnef;(t)- cl>YHKQHJI H3MeHeHUJI KOHQeHrpaQUH P<l>II Bi-OH noqKe (i=l,2). 
ITporpaMMOH o6pa6oTKU ;:i;aHHbIX aHrHOHeq>pOCQHHTHrpaqiuu 

npeeycMorpeHo BhIIlOJIHeHue · crre;:i;y101.Qux npoQeeyp: 

nonyaBTOMaTuqecKUH BbI6op 30H UHTepeca, COOTBeTCTBYIOI.QHM noqKaM 

(no H3030HaM pacnpe;:i;erreHUJI P<l>II), o6nacTu 6pIOIIIHOH aopThI, npu 

Heo6xo;:i;uMocTu o6rracTu MoqeBoro TTy3bipH; nocrpoettue 

C00TBeTCTBYIOI.QHX KpHBbIX "aKTUBHOCTh-BpeMJI
11 MH Bb16paHHbIX 30H MH 

2-x pe)KJ{MOB 3anucu - B apTepuanbttyIO u napeHXuMaT03HyIO q>a3I>I; 

BbJqHTaHUe q>OHOBbIX KpHBbIX; CrJJa)KJ{BaHue KpHBbIX; BbJqucrreHue 

KOJIUqecTBeHHbIX IlOKa3aTerreii; neqaTb pe3yJihTaTOB uccrre;:i;oBaHUJI. 

,n:aHHblH IlOJ];XOJ]; K KOJiuqecTBeHHOH o6pa60TKe ;:i;aHHhIX 

aHrHOHeq>pOCQUHTHrpaqiuu Il03B0JIJieT BcecTOpOHHe 0QeHUTb KaK 

cocy;:i;ucTOe COCTOJIHHe, TaK U q>HJJbrpaQHOHH0-3KCKpeTopttylO q>yHKQHH 

Ka)l(,IJ.OH noqKu. 

AttrHOHeq>pocQUHTHrpaq>UJI HCil0Jib30Banacb HaMH npu 

o6crre;:i;oeaHUU pa3JIUqHhIX rpynn 6oJibHbIX KaK C 3a6orreBaHUJIMU noqeK 

(nuerrotteq>pHT, rnoMepyrrotteq>pHT, MoqeKaMeHHaJI 6orre3Hb), TaK u npu 

onpe;:i;errettuu cTenettu nopa)Kettu.SI noqeK npu 3K30- u :m;:i;oreHHbIX 

HHT0KCUKaQUJIX, npu CHHAp0Me Il03HQU0HH0ro c;:i;aBJieHU.H, y 6oJibHhIX C 

runepTottuqecKOH 6orre3HhIO. Oco6o BIDKHyIO porn, urpaeT onpe;:i;errettne \ 

cocy;:i;ucTOH q>a3bI noczyilJieHUJI npenaparn B noqKu npu CTetto3e 

noqeqHbIX aprepuii. KnuttuqecKuii attanm npo;:i;eMottcrpupoean BbIC0KYIO 

HHq>OpMaTUBHOCTb attmoHeq>pocQUHTHrpaqiuu B ;:i;uarnOCTUKe 

q>yHKQUOHaJihHhIX HapymeHHH noqeK, a TaIOKe B nporH03UpoBaHHH 

pe3yJihTaTOB U OQeHKe 3q>q>eKTHBHOCTU npoee;:i;eHH0ro rreqeHUJI. 
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Cnacoe C.A. 
OnpeAeJieuue nyJblpH0-M0'ICT0'IHUK0BblX pecl>JIIOKCOB 
AHH3MII'ICCKOU uecl>pocQDHTIIrpacI>neii. 
Pecny6J1w<a1-1cKuu paiJuooua21-1ocmu1JecKuu 1fe1-1mp npu EypRmcKoM 
pecny6J1uKa1-1cKOM 01-1KoiJucna1-1cepe. 670 047, 2. YJ1a1-1-YiJ3 .. 

Peq>moKc-tteq>ponaTHH (PH) - 3a6oneaattue, KaK H3BeCTHO, 

o6ycJIOBJieHHOe peTPOrpaAHbIM 3a6poCOM MO'IH H3 MO'leBoro nyJblpH 

(MO'leTO'IHHKOB) B TIO'IKH (MO'leTO'IHHKH) (nMP), H xapaKTepHJy10meecH 

o6pa30BaHUeM Heq>pOCKJiep03a B pe3yJibTaTe B03HHKHOBeHHH 

HffTPapeHaJibHOro peq>JIIOKCa. KnttHH'leCKaH KapTHHa npoHBJIHeTCH 

CTOHKHM HapyrnettHeM zy6ynoumepCTHI.J,HaJibHbIX q>yHKI.J,HH, CHH)KeHHeM 

q>yttKI.J,HH tteq>pottoB, pa3BHTHeM aPTepuanbHOH rnnePTeH3HH. 

Cornactto AaHHbIM oTe'lecrneHHbIX aeTopoe, npuMeHHIOmux Y3H u 

pemrettonoruqecKHe MeTOAbI (MHKI.J,HOHHaH peHTreHOBCKaH 

I.J,HCTorpaq>HH), PH BbIHBJIHeTCH numb y 6 % AeTeii c IIPM. B TO )Ke 

epeMH, no AaHHbIM 3apy6e)KHOH JIHTeparypbI, HCTIOJib30BaHue 

paAHOttyKJIUAHhIX MeTOAOB noBbIIIIaeT BbIHBJiettue PH AO 10% y AeTeii AO 

1 roAa, 47% y 6onbHbIX crnprne 8 neT. 

Pa6oTaMH nocneAHHX JieT AOKaJaHa TeCHaH q>yHKI.J,HOHaJibHM 

B3aUMOCBH3b noqeK H MO'leBbIX nyTeH. llieeCTHO, 'ITO peHTreHOBCKaH 

MHKI.J,HOHHaH I.J,HCTorpaq>HH HBJIHeTCH JIY'IIIIHM MeTOAOM npu onpeAeJieHUH 

IIMP u cTenettu ero TH)KeCTH. OAttaKo B o6bI'IHOM ucnonttettuu 

MHKI.J,HOHHaH ll,HCTOrpaq>HH o6peMeHUTeJibHa KaK a ucnonHeHHH, TaK u MH 

o6cneAyeMoro. 

B HaCTOHmee BpeMH B HaIIIeM pernotte (EypHTHH) noAaBJIHIOmee 

60JibllIHHCTBO o6cJieAYeMbIX ( oco6ettHO AeTeii) npu 3a6oneBaHHHX noqeK 

" MO'leBbIX nyTeH npOXOMT PMHOttyKJIUAttyIO AHHaMH'leCKyIO 
pettoCI.J,HHTttrpaq>HIO (,[(PC). 

Mb1 npoBOAHJIH ,[(PC Ha raMMa-KaMepax MB-9100 u Pho-gamma c 

cucTeMaMu o6pa6oTKu AaHHhIX ronA-PaAa (aepcuH 3) u CQHHTHIIPO 

no o6menpHHHTOH nporpaMMe ( 60 KaApOB no 20 CeKyHA) 121 

yponoruqecKoMy 6oJibHOMY o6oero nona B B03pacTe OT 3 AO 49 neT c 

pa3JIH'IHblMH npoI.J,eccaMH B MO'leBbJAeJIHTeJibHOH CHCTeMbl. Ilpu 3TOM 

npuMeptto nocne 15 MHttyT o6cneAyeMbIH, . 3apattee TmaTeJihHO 

HHCTPYKTHpOBaHHbIH, BbIIlOJIHHJI HMHTaI.J,HIO MO'leucnycKaHHH 
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ttary)KHBaHHeM HH)l(Heii qacTH )KUBOTa " MbICJieHHblM npeACTaBJiettueM 

MO'leucnycKaHHH. Ha cnyqaii noJIHOro BbIIlOJIHeHHH aKTa 

MO'leucnycKaHUH 6bIJia nOArQTOBJieHHOCTb MO'lenpueMHHKa. 

B 69 (57%) CJIY'IMX o6ttapy)KeHO npOHBJieHHe OAHO- HJIH 

ABYCTopottttero IIMP B BUAe pa3JIH'IHOH BbICOThI, KOHq>urypaI.J,uu u 

npOAOJI)KttTeJibHOCTH noA'beMa Kpuaoii B nocneAHIOIO qeTBepTb ,[(PC, no 

apeMeHH COBnaAaIOmero C Ha'laJIOM npoI.J,eAypbI HMHTaI.J,HH HJIH C 

HeKOTOpbIM 3an03AaHHeM. Ilpu 3TOM npOHBJiettue nMP 6bIJIO y 82,7% 

6oJihHbIX c ttapyrnettueM q>yttKI.J,HH noqeK (y 57 qenoeeK). Hau6onee qacrn 

o6ttapy)KttBanach TaKaH AHcq>yHKI.J,HH MO'leBbIX nyTeii, KaK nMP, npu 

aHOMaJIHHX no'leK (37 cnyqaeB) - B 53,6% (y 33 qeJIOBeK c 

aHOMaJIHHHblMH TIO'IKaMu). 

qaCTOTa COBTiaAeHHH nMP C HapyrnettueM 3KCKpeI.J,Hu H3 noqeK C 

6oJibllIOH aepoHTHOCTbIO TIOKa3bIBaeT paHHMOCTb Bcero MO'leBbIBOAHmero 

KoMnneKca, HJIH qacTH ero, c OAHOH HJIH o6eux cTopcm. 

Pattee y Hae 6bIJIO npHBbl'IHO npu aHaJIH3e paAHOttyKJIHAHbIX 

pettorpaq>H'leCKHX KpHBblX OCHOBHOe BHHMattue yAeJIHTb TaKHM 

KJiaccuqecKHM noKaJaTeJIHM, KaK xapaKTepHCTHKa HX cerMeHTOB, 

K03q>q>HI.J,HeHT «K», aMnJittryAa KpHBbIX, TMax, Tl/2 " T2/3, a TaK)Ke 

onpeAeJieHHe CKOpOCTH KJiy60'IKOBOH q>HJibTPaI.J,HH " 3q>q>eKTHBHOro 
noqeqttoro nJiaJMOTOKa. Ilo nonyqeHHblM HaMH AaHHbIM, OKa3bIBaeTCH, He 

Mettee Ba)KeH aHaJIH3 nocJieAHeii qeTBepTH (He HCKJIIO'laH attanH3a BCeH 

KpHBOH OT Haqana) pettorpaq>H'leCKHX KpHBblX Ha npeAMeT HaJIH'IHH HJIH 

OTCYTCTBHH nMP, npu HMHTaI.J,UH MO'leucnycKaHHH. 3To HBJIHeTCH a 

KaKOH-TO Mepe noKaJaTeJieM q>yHKI.J,HOHaJibHOfO COCTOHHHH MO'leBblX 

nyTeii. 
HeAOCTaTKaMH TaKoro cnoco6a BbIHBJieHHH IIMP HBJIHIOTCH 

OTHOCHTeJihHaH ycJIOBHOCTb H HeB03MO)KHOCTb onpeAeJieHHH CTeneHu ero 

npOHBJieHHH. 
B TO )Ke BpeMH, 3AeCb HMeeTCH B03MO)KHOCTb CKpHHHHra, 

KOHTPOJIH Ja neqettueM y)Ke BbIHBJiettttoro naTonoruqecKoro npoI.J,ecca, 

yMettbIIIeHHH nyqeaoii ttarpy3KH tta o6cneAYeMhIX, yAo6crna u 

Heo6peMeHHTeJibHOCTH MH HUX, 3KOHOMU'leCKOH I.J,enecoo6pa3HOCTH. 

Ilo AaHHbIM OTeqecTBeHHblX " 3apy6e)KHbIX aBTOpoB, oco6eHHO 
I.J,eHHbIM HBJIHeTCH CO'leTaHHOe npuMeHettue ,[(PC co CTaTH'leCKOH 

PMHOttyKJIUAHOH CI.J,HHTHrpaq>ueii, AaIOmux B KOMTIJieKCe 

B3aHMOAOTIOJIHHIOll\YIO HHq>OpMaI.J,HIO O MOpq>Oq>YHKI.J,HOHaJibHOM 

COCTOHHHH noqeK " MO'leBbIBOMll\HX nyTeH. 
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«l>oMnu ,ll;.K., XaeKuu A.H., PaqKoea H.C., :>Kuxapeea H.C. 
MeTOALI OQCHKD MOTopuo-:maKyaTopuoii cl>YHKQnu :lKCJIYAKa y neTeii 
c naToJiorueii eepxuero OTACJia :lKeJiynoquo-Knmequoro TpaKTa 
MHHH lleouampuu u oemcKou xupypzuu M3 u CP pep 
MeOUlJUHCKUU 1Je11mp Ynpa811e11UR /(ellaMU llpe3uoe11ma pep 

IJ;eJib HCCJieJJ,OBaHml: OIJ,eHHTb MOTOpH0-3BaKyampttyIO q>yHKIJ,HIO 

)KeJiyJJ.Ka y JJ,eTeii c ITaTOJiomeii aepxHHX OTJJ.eJioB )KKT. 

MaTepHaJibl H MeTOJJ.bl: a HallleM OTJJ,eJieHHH 6blJIO o6cJieJJ,OBaHO 15 

60JibHblX, H3 HHX 12 qeJIOBeK C raCTp0330q>araJibHOH peq>JIIOKCHOH 

6oJie3HbIO, O)],HH - C q>yHKIJ,HOHaJibHOH JJ.HCITeITCHeii H 2 60JibHblX C 

xpoHH'leCKHM raCTpOJJ.YOJJ.eHHTOM. BceM 6oJibHbIM ITpOBOJJ,HJIHCb cI>3f,[(C, 

pH-Merpm1, :meKTporacrporpaqim1, JJ.HHaMH11ecKruI 

racrpOJJ.YOJJ,eHOCIJ,HHTHrpaq>IUI. 

r aCTpOJJ.YOJJ,eHOCIJ,HHTHrpaq>IUI ITpOBOJJ,HJiaCb 6e3 CITeIJ,HaJibHOH 

ITOJJ,roTOBKH. ,[(HHaMH'leCKruI 3aITHCb Ha'IHHaJiaCb 11epe3 30 MHHyT ITOCJie 

HHneKIJ,HH 120 MEK Tc-99M-6poMe3HJJ,a H ITPOJJ.OJI)KaJiach B re11eHHe 11aca. 

qepe3 10 MHHyT ITOCJie Ha11ana 3aITHCH ITaIJ,HeHT ITpHHHMaJI Harpy30'IHbIH 

3aarpaK (500 MJI KHCJIOMOJIO'IHbIX ITPOJJ.YKTOB CTaHJJ,apTHOH )KHpHOCTH). 

flpH OTCYTCTBHH BH3YaJIH3aIJ,HH HHTeHCHBHblX peq>JIIOKCOB Ha 3KpaHe 

ITepcHCTeHCKOITa Ha 40 MHttyre BBOJJ,HJIH 60 MEK Tc-99M-6poMe3HJJ,a per 

OS H OIJ,eHHBaJIH 3BaeyaTopttyIO q>yHKIJ,HIO )KeJIYJJ,Ka. flpH 3Ha'IHTeJibHOM 

3aMe)],JleHHH 3BaKyaIJ,HH PcI>fl H3 )KeJIYJJ,Ka ( Tl \2 6onee 60 MHttyT) 

HCCJieJJ,OBaHHe JJ.OITOJIHHJIH opTOCTaTH'leCKOH ITpo6oii. 

Pe3yJibTaTbI: ITPH ITOCryIIJieHHH B CTaIJ,HOHap 6oJibHbie ITpeJJ,nHBJIHJIH 

)KaJI06bI Ha 6oJIH B )KHBOTe, ITpeHMyIIJ,eCTBeHHO B 3ITHracrpaJibHOH 

o6JiaCTH, qyBCTBO paHHero HaCbIIIJ,eHIUI, TH)KeCTb B )KeJiyJJ,Ke, H3)KOry, 

TOllIHO'fY. flpH ITpOBeJJ,eHHH cI>3f,[(C y 8 60JibHbIX 61,m BhrnBJieH 

KaTapaJibHbIH 330q>amT, y 4 3p03HBHbIH 330q>amT, i3 3 CJIY'lruIX 

3HJJ,OCKOITH'leCKHX ITpH3HaKOB 330q>arHTa BhrnBJieHO He 6hIJIO. BceM 

60JibHbIM ITpOBOJJ,HJIHCb JJ,OITOJIHHTeJihHhie HCCJieJJ,OBaHHH. flpH 

ITpOBeJJ,eHHH racrpOJJ.YOJJ,eHOCIJ,HHTHrpaq>HH y 11 6oJibHbIX (73,3%) 

OTMe'laJIOCb 3aMe)],JleHHe OITOpO)KHeHIUI )KeJIYJJ,Ka, y 4 6oJibHbIX (26,6%) 

3BaeyaTOpHruI q>yHKIJ,IUI )KeJIYJJ,Ka 6hma B HOpMe. y 14 60JibHbIX (93%) 

pemcrpHpOBaJIHCI, f3P paJJIH'IHOH HHTeHCHBHOCTH, y 9 6oJibHbIX ,nrP 
( 60% ). flpH 3TOM y 3 6oJibHbIX (20%) pemcrpHpOBaJIHCb 

JJ.YOJJ,eHoracrp0330q>araJibHbie peq>JIIOKCbl. ,[(aHHbie CIJ,HHTHrpaq>HH ITO 

f3P KOppenHpOBaJIH C JJ,aHHbIMH pH-MeTpHH B 73,3% cny11aeB, ITO ,[(fP B 
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66,6%. flo pe3yJibTaTaM 3ff 3aMeJJ,JieHHe 3BaKyaIJ,HH ITHIIJ,H H3 )KeJiyJJ,Ka 

6blJIO OTMe'leHO y 8 6oJihHbIX, B 53,3% cny11aeB JJ,aHHbie 3ff ITO 

3BaKyaTOpHOH q>yHKIJ,HH )KeJiyJJ,Ka KOppeJIHpOBaJIH C JJ,aHHblMH 

CUHHTHrpaq>HH. KocBeHHhie ITpH3HaKH ,nrP y 12 6oJibHbIX. Y 10 6oJibHbIX 

OTMe'laJIOCb ITOBbillleHHe 3JieKTpH'leCKOH aKTHBHOCTH )KeJIYJJ,Ka HaTOIIJ,aK. 

y Bcex 60JibHbIX C JJ.YOJJ,eHoraCTp0330q>araJihHbIM peq>JIIOKCOM 

Ha6JIIOJJ,aJIHCb )],JIHTeJibHO He 3a)KHBaIOIIJ,He 3p03HH B ITHIIJ,eBOJJ,e, y OJJ,HOro 

H3 3THX 60JibHbIX ITPH MOpq>OJIOfH'leCKOM HCCJieJJ,OBaHHH 6HOITTaTa 

ITHIIJ,eBOJJ,a 6hma BhrnBJieHa )KeJIYJJ,O'IHruI MeTaIIJiaJHH 3ITHTeJIH}I ITHIIJ,eBOJJ,a. 

BbIBOJJ,bI: 60JibHbie C HapymeHHeM MOTOpHKH BepxHHX OTJJ,eJIOB )KKT 

ITpeJJ.cTaBJIHIOT co6oii reTeporeHttyIO rpyITrry. lfay11eHHe xapaKTepa 

HapymeHHH MOTOpHKH Heo6XOJJ.HMO )],JI}! ITOJJ,6opa JJ.Hq>q>epeHIJ,HpOBaHHOH 

TepaITHH. flpoBeJJ,eHHe raCTpOJJ.YOJJ,eHOCQHHTHrpaq>HH ITpeJJ,ITO'ITHTeJibHO y 

6oJihHbIX, HMeIOIIJ,HX JJ,JIHTeJihHO He 3a)KHBaIOIIJ,He 3p03HH )],JI}! Toro, 'IT06bI 

HCKJIIO'IHTb JJ.YOJJ.eHoracrpo330q>araJihHbIH peq>JIIOKC, 'ITO MeHHeT TaKTHKY 

ne11eH1U1. 
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O.B. CaJiaTo, IO.M. raJieeo, M.B. Ilonoo, K.A. Anapnuu, 
E.IO. CeAooa 

HcnoJihJOBauue paAnouyKJIHAHhIX MeT0A0B 
nJyqeuuu 6aKTepnaJibHOU TpaHCJI0KaQHH 
HenpoX0AHM0CTH 
HI.{ PBX BCHI.{ CO PAMH,HpKymcK, Pocczm 

uccJieAoBaHnil B 
npu Knmeqnou 

AKryarihHOCTb. B ,mepHoii Me,nm.orne H cMe,KHbIX o6nacni:x 
HaIIIJIH npHMeHeHHe j3- H y-mnyqa10mne H30T0ITbl ,nm1 ou.eHKH 
6aKTepHaribHOH TPaHCJI0Kau.nn. B HayqHoM u.eHTPe peKOHCTPYKTHBHOH H 
BOCCTaHOBHTeJihHoii xnpyprnn BCHIJ: CO PAMH noeyqMJI paJBHTMe 
cnoco6 pa,nnottyKJIMAHOH MapKHp0BKH E. coli neprexHeTaT0M 99mTc. B 
naToreHe3e KHIIIeqHOH HenpoX0AHM0CTH 3HA0T0KCHK03 HBmieTCH 
npHqHHOH CMepTH 33 - 50% nau.neHT0B, npn 3TOM 0T,AeJibHbie 
MeXaHH3Mbl pa3BMTHH 3H,AOreHHOH HHT0KCHKaU.HH 0CTalOTCH AO K0HU.a 
HemyqeHHbIMH. ITpe,ncTaBmieTCH BIDKHbIM onpe,neJieHHe 
JaKoHoMepHocTeii 6aKTepHarihHOH TPaHCJI0Kau.nn npn OCTPOH 
Henp0X0AHM0CTR KRIIIeqHRKa. 
QeJib: l·fayqHTb 6apbepHbie qiyHKU.RR KRIIIeqHRKa npH 
3KCnepRMeHTaribHOH KRIIIeqHott Henp0X0ARM0CTR C RCIT0Jlb30BaHReM 
MeqeHHOH 99mTc KRIIIeqHoii naJioqKH. 

MaTepRaribl n MeT0,Abl. 3KcnepHMeHTaribHOe HCCJie,noBaHHe 
6aKTepRaribHOH TPaHCJI0KaU.RR BbIIT0JIHeH0 Ha 18 6e_cnopo,AHblX co6aKax, 
R BKJIIOqaJio npoBe,neHRe AHHaMR'IeCKOH CU.HHTRrpaqmR (,D.C). ITocne 
3BTaHaJHH ,KRB0TH0f0 R 3KCTHpnau.HH KRIIIeqHHKa - CTaTRqecKOH 
CU.RHmrpaqmR (CC). ,lJ;JIH HCCJie,noBaHRH HCIT0Jib30BarIH 6aKTepttaribHbIH 
pa,nnonpenapaT (6PIT) E. coli-99mTc npttroToBJieHHbIH no opRrMHaribHOH 
MeT0AHKe. )KnBOTHbie 6hlJIR pacnpe,neneHbI Ha 3 rpynnh1: rpynna N2l 
(n=6) - npe,nHaJHaqaJiacb MH myqeHRH 6aKTepHaribHOH TPaHCJI0KaU.HH B 
H0pMe. rpynna N22 (n=6) - MH myqeHRH 6aKTepHaribHOH TPaHCJI0KaU.RH 
Ha 4-e CYTKH o6rypaU.ROHHOH KHIIIeqHOH Henpoxo,nHM0CTR. rpynna N23 
(n=6) - AJIH myqeHRH 6aKTepRaribHOH TPaHCJI0KaU.HH Ha 6-e cyTKM 
o6rypaU.HOHHOH KMIIIeqHoH Henp0X0ARM0CTH. Hccne,noBaHRH BbIIT0JIHHJIH 
Ha raMMa-KaMepe MUL TISPECT II, c cttcTeMoii o6pa6oTKR ,naHHbIX 
ICON (Siemens, repMaHHH). ,D.C npoB0AMJIR B TeqeHHe 4 qacoB npH 
cne,ny10mttx napaMeTPax 3anttcH: 240 Ka,npoB, 1 Ka,np - 1 MRH., MaTpmta 
64x64. cc np0B0ARJIR B TeqeHHe 15 MHttyT, MaTPHU.a 128x128. ITepe,n 
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ttaqaJI0M nccne,n0Battm1 co3,naBarIH ,neno EPIT B KRIIIeqHRKe flYTeM 
BBe,AeHHH ero qepe3 paHee ycTaH0BJieHHblH KaTeTep - aKTHBH0CTblO 150 -
200 µCi B o6nel\te 10 MJI c co,nep,KaHHeM MeqeHbIX 6aKTepnii 106 KOE. 
O6pa6oTKa noeyqeHHblX ,naHHbIX BKJIIOqaJia BH3YarihttyIO ou.eHKY 
CL(HHTHrpaMM, IT0CTP0eHHe KpHBblX aKTHBH0CTb-BpeM51 C 
3aperRCTPHP0BaHHbIX 3KCTPaHHTeCTHHaribHbIX oqaroB HaKonJieHHH EPIT H 
onpe,neJieHHe aKTHBH0CTH 3KCcy,naTa co6paHHOro H3 6pIOIIIHHHOH 
nonocTH. B nocne.ny10meM paccqMTbIBarIH HHAeKc HaKonJieHHH (HH) 
MapKHpoBaHHblX nepTeXHeTaT0M 99mTc 6aKTepHii no qiopMyJie: 
HH=(AtxfAto-l)x100%, r,ne Atx - CU.HHTMJIJIHU.HOHHbIH cqeT B 30He 
HHTepeca B 3a,AaHHbIH M0MeHT BpeMeHH, Ato - HCXO,AHblH 
CL(HHTMJIJIHL(HOHHblH cqeT. ITonyqeHHbie ,naHHbie OTo6pIDKarIH B BH,Ae 
rpaqrnKa H3MeHeHHH HH B neqeHH. 3HaqeHRH npe,ncTaBJIHJIH B BM,ne 
Me,nHaHbl C MaKCHMaribHblM H MHHHMaribHbIM 3HaqeHHeM. 

Pe3yJibTaTbI. B rpynne N2l H B rpynne N22 npn ,D.C 
BmyarimnpoBarIH ,neno EPIT B npoeKLJ.HH KHIIIeqHnKa, 
3KCTPaHHTeCTHHaJibHbIX oqaroB HaK0nJieHRH MeqeHbIX 6aKTepHH 
3apernCTPHP0BaHo He 6bmo. ITpn npoBe,neHHH CC 
3KCTPattHTeCTHHaJibHhIX oqaroB HaKonJieHHH EPIT He JaqmKcnpoBaHo, qTo 
CBH,AeTeJibCTByeT 06 0TCYTCTBHR TPaHCJI0Kal.(HH MeqeHblX 6aKTepnii H3 
npocBeTa KHIIIeqHoii TPY6KM (pnc. 1). 

Puc. 1. HopMa u MOOe11upoeaHHaJ1 HenpoxoOUMocmb Kuwe11HuKa 4 cymKu. 
A, E - CyMMapHbZe KaOpbz OuHaMu11ecKoii CIJUHmuzpa<jJuu 3a 4 11aca ucc11eooeaHUJ1 e HOpMe 
u npu namo11ozuu: eU3ya;m3Upyemc11 oeno EPII e npoeKIJUU KUwe'lHUKa (1) - Mecmo 
eeeOeHUR EPII. B - Cmamu11ecKaJ1 CIJUHmuzpa<jJUR noCJle 3Kcmupna11uu KUIUe'lHUKa: 
3KCmpaUHmecmuHaJlbHblX O'lQZ08 HQKOnJleHUJI BPI/ He 8U3YaRU3upyemcJI, mpaHCJIOKQIJUU 
6aKmepuii Hem. 
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B rpyrrrre N!!3 KaK rrpH ~c, TaK H rrpH cc perHCTJ)HpOBaJIH OAHH 

3KcrpaHHTeCTHHaJibHbIH O11ar HaKorrneHmI EPIT B rrpoeKQHH rre11eHH (pHc. 

2), 11H=13,4% (12,0-13,8%), rrpH 3TOM HaJIHtJHe MetJeHblX 6aKTepHii B 

3KCCyl{aTe 6pIOII1HHHOH IIOJIOCTH, rryreM H3MepeHml ero aKTHBHOCTH, He 

6bIJIO 3aq>HKCHpoBaHO. 

Ii 
13 ~ a 

" a 
II 9L. % ,.' 

5 • • • 
' 1 

0 200 400 

MHH. 

Puc. 2. MooellupoBaHHaJl nenpoxooUMocmb Kutuettnww 6 cymKu. 
A - CyMMapHblU Kaop ounaMuttecKou ClfUHmu2paqmu 3a 4 ttaca 
uccJ1e006aHWl c o66eoennou 3onou unmepeca 6 npoeKlfUU nettenu. 1-
nettenb; 2-Mecmo 66eoenwz EPII 6 npocBem KUUtKU. E - I'pa<jJuK 
OUHaMUKu unoeKca naKonJleHWl MetteHblX 6aKmepuu 6 nettenu. B -
CmamutteCKaJl ClfUHmu2pa<jJwz nocJle 3Kcmupnalfuu KUUte'-lHUKa: 
pe2ucmpupyemcR otta2 naKonJleHWl EPII 6 npoeKlfUU nettenu. 1 - netteHb. 

Ha OCHOBaHHH IIOJiy11eHHbIX pe3yJI&TaTOB HaMH C,L{eJiaHbf CJiel{yIO~He 

BblBO.L{bl: 

I. B HOpMe rpaHcJioKaQHH 6aKTepHii H3 rrpocBeTa KHII1e11Hoii rpy6KH 

He rrpOHCXO.L{HT. 

2. Ha paHHHX 3Tarrax pa3BHTH.ll HH3KOH TOHKOKHllletJHOH 

06-rypaQHOHHOH HerrpoXOAHMOCTH 6aKTepHaJibHa.sI rpaHCJIOKaQH.ll 

TaIOKe He pemCTJ)HpyeTC.ll. 

3. TepMHHaJibHa.sI CTal{H.ll 06-rypaQHOHHOH HerrpOXOAHMOCTH TOHKOH 

KHIIIKH corrpOBO)Kl{aeTC.ll 6aKTepHaJibHOH rpaHCJIOKaQHeii no 

190 

1 

rropTaJibHOH CHCTeMe, rrpH 3TOM 6aKTepHH 3aAep)l(HBaIOTC.ll B 

rre11eHH. 

11crroJib30BaHHe E. coli, MetJeHOU y-H3Jiy11aIO~HM pal{HOttyKJIHAOM, 

IIO3BOJI.sieT He TOJibKO BH3YaJIH3HpOBaTb 6aKTepHaJibttylO 

rpaHCJIOKaQHIO, HO H ,L{aTb KOJIHtJeCTBeHttylO xapaKTepHCTHKY l{aHHOro 

rraToJiorH11ecKoro rrpoQecca. 
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CeJieJnena E.B., Ilopbrnaii O.A., lieJioKonen If.If., PoMamona M.JI., 
IIJIHCYHOB C.A. 
Mlflilf-CQHHTHrpacl>nH np11 xpon111JeCK0M reM0,D,HaJIHJe 

Cu;MHrnrpaqnrn: c MHEH (mibi) - crnH.n.aprnaR TeXHMKa MR BhIRBJieHMR 

mnepq>yHKll;MOHMpyromeii napaTMpeOH,D,HOH TKaHM npM nepBMqHoM 

rMnepnapaTMpeoJe. 0.n.HaKo, KJIMHMqecKoe 3HaqeHMe 3Toro MeTo.n.a MR 

BbJRBJieHMR rMnepnJia3MpOBaHHbIX napaTMpeoM,D,HbIX )KeJie3 npM 

xpoHMqecKOM reMO.D.MaJIM3e nau;MeHTOB c xpoHMqecKoii noqeqHoH 

He,D,OCTaToqHOCTblO MaJIO OCBemeHO. B TO BpeMR KaK BblRBJieHMe M 

y.n.aneHMe rMnepnJia3MpOBaHHbIX I1I.Q)K y TaKMX nau;MeHTOB RBJIReTCR 

OCHOBHblM MeTO,D,OM JieqeHMR pa3BMBaromerocR y HMX BTOpMqHoro M 

TpeTMqHoro rMnepnapaTMpeo3a, 

METO,Zl;. 

11poBe,D,eHa cu;MHTMrpaq>HR c MHEH (TexHerpMJI) y 6 nau;MeHTOB, 

HaXO.D.RmMXCR B Teqemie HeCKOJibKMX JieT Ha reMO,D,MaJIM3e. BceM 

nau;MeHTaM 6bIJIM o·npe,D,eJieHbl ypoBHM KaJibll;MR, q>ocq>opa M 

napaTropMOHa B CbIBOpOTKe KpOBM. KpoMe Toro, ,D,JIR ou;eHKM 

mHTOBM,D,HOH )KeJie3bl 6bIJia BbIIlOJIHeHa Cll;MHTMrpaq>Irn C nepTexHeTaTOM. 

Bee nau;MeHThI npoxo.n.HJIM Y3H myqaeMoii o6nacTM. TpeM nau;MeHTaM 

6bIJia BbIIlOJIHeHa napaTMpeOM,D,3KTOMMR. 

PE3Y Jlb TA Thi. 

MHEH-cu;MHTMrpaq>HR 6hma noJIO)KMTeJibHa Bo Bcex cnyqaRx; y 6 
nau;MeHTOB OHa o6Hapy)KHJia 20 oqaroB c IlOBbIIIIeHHbIM HaKOilJleHMeM. 

,Zl;aHHbie Y3H BO Bcex cnyqaRX He COBilaJIM c ,D,aHHblMM Cll;MHTMrpaq>MM. 

Cu;MHTMrpaq>HR C nepTexHeTaTOM HM y KOro He onpe.n.enHJia Y3JIOBbIX 

M3MeHeHMH B mMTOBM,D,HOH )KeJie3e. OnepaTMBHOe BMeIIIaTeJibCTBO 

IlO,D,TBep,D,HJIO HaJIMIJMe napaTMpOH,D,HOH TKaHM B oqarax IlOBbIIIIeHHOro 

HaKollJleHHR MHEH. 

BbIBO,Zl;bl. 

MHEH-cu;MHTMrpaq>MR npM xpoHMIJeCKOM reMO.D.MaJIH3e RBJIReTCR BeCbMa 

IlOJie3HblM MHcrpyMeHTOM KaK ,D,JIR ou;eHKM rMnepq>yHKll;MM 

napaTMpeOH,D,HbIX )KeJie3, TaK M MR BblRBJieHMR MX JIOKaJIM3all;MM, qTo 

Heo6xo,D,MMO ,D,JIR onepaTMBHoro neqeHMR rMnepnapaTMpeo3a, 
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Cnanuon B.H. 
Pa.n.11onyKJIU,D,HaH ,D,Haf'H0CTUKa .n.na6eTUIJeCKDX anruonaTDU u 
ocTeonaTnu 
Hucmumym 3HOOKpuuoJZowu u o6Meua 6eUJ-ecm6 AMH YKpauHbl, Kue6, 

YKpauua 

,Zl;Ma6eTMqecKMe aHmonaTMM (,Zl;A ) M OCTeoaprponaTMM HM)KHMX 

KOHeqHOCTeH (HK ) OTHOCRTCR K HaM6onee paHHMM M pacnpocrpaHeHHblM 

OCJIO)KHeHMRM caxapHoro ,D,Ma6ern(C,Zl;). qaCTOTa MX B03HMKHOBeHMR 

KOJie6JieTcR OT 30 .n.o 90 % . AA o6ycnoBJieHhI coqeTaHMeM 

aTepocKJiepo3a cocy.n.oB cpe.n.Hero M KpynHoro KaJIM6pa 

(MaKpoaHrMonaTMM) C nopa)KeHMeM apTepMOJI M KailMJIJIRpOB 

(MMKpOaHrMonaTMM ), OHM RBJIRIOTCR 6naronpMRTHblM q>aKTopOM MR 

pa3BHTMR rpoq>MIJeCKMX R3B, OCTeOMMeJIHTa M raHrpeHhl IlaJibll;eB HJIH 

CTOil. Cneu;Mq>MIJeCKMM nopa)KeHMeM KOCTHo-cycTaBHOH CMCTeMbl npM 

C,Zl; RBJIReTCR ,D,Ma6eTMIJeCKaR OCTeoaprponaTMR, IJaCTOTa KOTOpOH 

KOJie6JieTCR OT 5 ,D,O 23%. 

HcnoJib30BaHMe pa,D,MOttyKJIM,D,HbIX MeTO,D,OB ,D,MarHOCTMKM 

Il03BOJIReT 3HalJMTeJibHO pacrnMpMTb B03M0)KH0CTM BblRBJieHHR paHHMX, 

,D,OKJIMHMIJeCKMX CTa,D,MH ,D,Ma6eTMqecKMX aHrMonaTMH M OCTeonaTMH, a 

TaK)Ke o6beKTMBHO ou;eHMBaTb 3q>q>eKTMBHOCTb MX JielJeHMR. 

U:eJiblO npoBe,D,eHHOH pa60Tbl RBJIRJIOCb ycTaHOBJieHMe 

B03MO)KHOCTeH pa,D,MOttyKJIH,D,H00 aHmorpaq>MM M OCTeOCll;MHTMrpaq>MM B 

,D,MarHOCTMKe ,D,Ma6eTMIJeCKMX aHrMonaTMH }IM)KHMX KOHeqHOCTeH M 

BOCilaJIMTeJibHbIX npou;eccoB KOCTeH CTOilbl. 

Pa.n.MottyKJIM.D.HYlO aHmorpaq>HIO M OCTeOCll;MHTMrpaq>MIO HK 
BbIIlOJIHHJIM Ha Cll;MHTHJlJIRll;MOHHOH TOMOrpaq>MIJeCKOH raMMa-KaMepe 

fKC 301 T (CKT6 "Opmott") c HM3K03HepreTMIJeCKMM KOJlJIMMaTopoM 

o6mero Ha3HalJeHMR. HccJie,D,OBaHMe pa3,D,eJibHOH reMO,D,MHaMMKH 

MarMCrpaJibHbIX M MeJIKMX cocy,D,OB CTOil npOBO,D,HJIM B COOTBeTCTBMM C 

pa3pa6oTaHHbIM HaMM MeTO,D,OM . pa,D,MOttyKJIH,D,HOH ,D,MarHOCTMKM 

,D,Ma6eTMqecKMX aHmonaTMH nocne BffYTPMBeHHoro BBe,D,eHHR 600 MEK 

99m Tc-nepTexHeTaTa HarpHR. B KalJeCTBe KOJIMIJeCTBeHHbIX KpMTepMeB 

reMO,D,MHaMMKH HK MCil0Jlb30BaJIM: BpeMR KpOBOTOKa B MarMCrpaJibHbIX 

cocy.n.ax BHe HK, BpeMH 6b1crporo KpOBOTOKa B cocy.n.ax KpynHoro M 

cpe.n.Hero KaJIM6pa, BpeMH MeMeHHoro KpoBOTOKa B apTepMoJiax M 

193 



Kanmurnpax. Cu,HHTHrpaqnno KOCTeH CTOilbl ocyllJ,eCTBJUlJIH qepe3 2,5-3 

qaca nocne BHYTPHBeHHoro BBe.D,eHHH 600 MEK 99m Tc-

MeTHJieH.D.H<poc<pottaTa. KpHTepHHMH ou,eHKH .D,aHHbIX 

OCTeOCU,HHTHrpa<pHH HK 6hIJIH: IlJIOllJ,a.D,b (B ycJIOBHbIX e.D,HHHU,ax ) H 

cyMMapnaH aKTHBHOCTb oqara BOCilaJieHHH (HMrr/c ), a TaIOKe 

K03<p<pHU,HeHT acCHMMeTPHH cyMMapHOH aKTHBHOCTH oqara rropmKeHH}l H 

CHMMeTPHqHoif nerropmKeHHOH 30HhI. 

Y 60JibHblX C,ll; C KJIHHHqeCKOH CHMIITOMaTHKOH MHKpO-, 

MaKpOaHrHorraTHH I1 CT. Bbl}IBJieHo .D,OCTOBepHoe 3aMe.D,JieHHe CKOpOCTH 

KpOBOTOKa s apeTepHOJiax H KaIIHJIJIHpax o6eHX CTOII rrpH OTCYTCTBHH 

ttapyrneHHH KpOBOTOKa B MarHCTPaJihHhIX cocy.D,ax sne HK, cocy.D,ax 

Kpyrrnoro H cpe.D,Hero KaJIH6pa cTon. ,ll;ocTOBepnoe ttapyrnettHe 

reMO.D.HHaMHKH KaK B cocy.D,ax Kpyrrttoro H cpe.D,nero KaJIH6pa, TaK H 

MeJIKHX cocy.D,ax CTOII Ha6mo.D,aJIOCb y 6oJihHbIX c neifporraTHqecKHMH 

H3BaMH CTOII. Y 60JibHbIX C,ll; C HettpOHllleMHqecKHMH H3BaMH CTOil 

OTMeqeHO naH6onee 3naqHTeJibHOe 3aMe.D,JieHHe CKOpOCTH KpOBOTOKa B 

MarHCTPaJibHbIX cocy.D,ax, apTepHOJiax H KaIIHJIJIHpax. 

B 3aBHCHMOCTH OT npou,eHTa aCCHMMeTPHH cyMMapnou 

aKTHBHOCTH Me)K.D,)' oqaroM KOCTHOro rropmKeHHH H CHMMeTPHqHoii 

HerropmKeHHOH 30HOH Bee o6cJie.D,OBaHHhie 6oJihHbie c,z::i; 6bIJIH pa3.D,eJieHbl 

na TPH rpyrrrrhI: C HOpMaJibHbIM HaKOUJieHHeM P<I>I1, y KOTOpbIX rrpou,eHT 

acCHMMeTPHH KOJie6aJIC}l OT 100 .D,O 150 (24 6oJibHbIX - 40, 7% ), co 

CJia6bIM IIOBbillleHHeM HaKOIIJieHH}l P<I>I1 H acCHMMeTPHeii OT 150 .D,O 200 

(17 6oJibHbIX - 28,8%) H 3naqHTeJibHblM IIOBbillleHHeM HaKOIIJieHH}l P<I>I1 

H accHMMeTpHeii 6onee 200% (18 60JibHbIX - 30,5% ). 

Pa.D,HOttyKJIH.D,HaH ClJ,HHTHrpa<pHH KOCTeH CTOIIbl y 60JibHbIX C,lJ; C 

CHH.D,pOMOM .D,Ha6eTHqecKOH CTOIIbl H HaJIHqHeM TPO<pHqeCKHX }13B HK 
Il03BOJIHJia BhIHBHTb HHTeHCHBHOe IIOBbillleHHe HaKOUJieHHH 

ocTeOTPOIIHoro P<I>I1 B oqare rropmKeHHH KaK B rrepe.D,HeM, TaK H 

cpe.D,HeM OT.D,eJiax CTOIIbl, qTo CBH.D,eTeJibCTByeT O HaJIHqHH OCTeOMHeJIHTa. 

HaH60Jiee qacTOH JIOKaJIH3au,HeH OCTeOMHeJIHTa 6bIJIH IIaJihlJ,bl CTOIIbl, 

IlJIIOCHa H IIHTOqHa}l KOCTb. Y 6oJibllIHHCTBa o6cJie.D,OBaHHbIX 

OTCYTCTBOBaJIH penTreHOJIOfHqecKHe rrpH3HaKH BOCIIaJIHTeJibHOfO 

rrpou,ecca KOCTHhIX CTPYKTYP rrepe.D,Hero OT.D,ena CTOIIhI. 

EaKTepHOJIOfHqecKOe HCCJie.D,OBaHHe II03BOJIHJIO BbIHBHTb HaJIHqHe 

30JIOTHCTOfO CTa<pHJIOKOKKa, 3IIH.D,epMaJibHOfO cTa<pHJIOKOKKa, 

3HTepo6aKTepa, ernepHXHH KOJIJIH, CTPeIITOKOKKa, qTo IIO.D,TBep.D,HJIO 
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ttaJIHqHe rttoiittoro socrraJIHTeJihttoro rrpou,ecca KOCTHhIX CTPYKTYP 

nepe.D,HHX OT.D,eJIOB CTOII. 
AHTH6aKTepHaJibHaH TepaIIHH 60JibHblX C,lJ; C HaJIHqHeM 

ocTeOMHeJIHTa BKJIIOqaJia HCIIOJib30BaHHe OCTeOTPOIIHblX aHTH6HOTHKOB, 

npe.D,rroqTeHHe OT.D,aBaJIH u,e<panocrropHttaM 3-eu rettepau,HH, 

q>TopxHHOJIOHaM H JIHHKOMHU,Htty, a TaIOKe rrperrapaTaM MeTPOHH.D,a30Jia. 

JJeqeHHe .D,JIHJIOCb Ha rrporn,KeHHH 8-12 ne.D,eJih. EcJIH s TeqeHHe 

YKa3aHHOfO cpoKa TepanHH He .D,aBaJia 3<p<peKTa peKOMeH.D,OBaJIH 

npOBO.D,HTb pe3eKU,HIO cycTaBHblX KOHU,OB Me,K<paJiaHroBhlX HJIH 

nJIIOCHeBO-tpaJiaHrOBbIX cycTaBOB. 

I1ocne npose.D,ennoro eypca aHTtt6aKTepHaJihHOH TeparrHH 

OTMeqeno 3mKHBJieHHe TPOlpHqeCKHX }13B, a npH oc::TeOCU,HHTHrpa<pHH 

BblpmKeHHOe CHH,KeHHe cyMMapHOH H cpe.D,HeH aKTHBHOCTH rropa,KeHHOH 

CTOilbl H rrpou,enTa acCHMMeTPHH cyMMapHOH aKTHBHOCTH Me,K.LJ.y 

nopmKeHHOH H nerropmKeHHOH cTonou. CocToHHHe KOCTHOH cHcTeMhI y 

6oJibHhIX C,ll; nocne npose.D,ennoro Kypca neqeHHH Mhl ou,eHHBaJIH KaK 

nepeXO.D, OCTPOfO BOCIIaJIHTeJihHOfO rrpou,ecca B <pa3y peMHCCHH 

xponHqecKoro ocTeOMHeJIHTa. 
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PaAHOHYKJIHAH3H AH3rIIOCTHKa C0CT0HHHH neqeuu y 60JibHLIX 
caxapHblM AHa6eTOM 
A. A.Caeu'I, B.H.CJiaeuoe, B.B.MapKOB 
H11cmumym 311iJ0Kpu11o!lo2uu u 06.Me11a eeUJecme UM. B. ll. Ko;,wucape11Ka 
AMH YKpauHbl, Kuee, YKpau11a 

3H.D:OKpHHHrul H renaT06mrnapum1 CHCTeMhl B opraHH3Me HMeIOT 
Tecuy10 cpyHKU:HOHaJihHylO CBR3h. l13MeHeune ypoBHR HHCYJIHHa 
npHBO.D:HT B C.D:BHraM B COCTORHHH renaTo6HJIHapuoii n MaKpocparaJihHOH 
CHCTeM. B CBOIO oqepe,nh H3Meueune cpyHKU:HH neqeun npHBO.D:HT K 
uapymeHHIO ropMOHaJlhHOrO 6aJiauca B opraHH3Me, H ae,neT K 

B03HHKH0BeHHIO BTOpH'IHhlX 3H.D:OKpHHOITaTHH. 
HttcyJIHHOBaH ue,nocTaTO'IH0CTh HBJIHeTCH nycKOBhlM MeXaHH3MOM 

uapymeunH yrneao,nuoro, :>Impoaoro, 6eJIKoaoro o6Meuoa. Ilo 3TOH 
npH'IHHe y 60JihHhIX caxapHhIM ,nna6eTOM pa3BHBaeTCH nopIDKeune 
neqeun, KOTOpbie B JIHTepazype HMenyIOTCH (()l(llpOBOH renaT03», 
«renaTonaTHH», «,nna6eTH'lecKHH renaTHT», «uecneu:ncpnqecKnii, 
peaKTHBHhlH renaTHT». qacTOTa nopIDKeHHH neqeHH na cpoue caxapuoro 
,nna6ern cocTaBJIHeT 33:0-90,0%. Oco6euuocThIO nopIDKeHHH neqenn npn 
caxapHOM ,nna6eTe HBJJHeTCH CKphITOe KJIHI-IH'leCKOe Te'leune, npH 
OTCYTCTBHH HBHhlX H3MeHeHHH co CTOp0Hhl 6HOXHMHIJeCKHX ITOKa3aTeJieH 
KpOBH. Ileqeuh RBJIHeTCH, TaK)l(e, O.D:HHM H3 peryJIHTOpOB 
Kpoaoo6paiu:eunR, BhlITOJIHHH pR,n cpyHKU:HH roMeOCTa3a. 

~eJihlO npoae,neuuoii pa60Thl HBJIHJJRCb o6beKTHBHaH ou:euKa 
cpyHKU:HOHaJihHOrO COCTOHHHH napeHXHMaT03HhlX, MaKpocparaJihHhlX 
KJJeTOK neqeun, Kouu:euTPaU:HOHHOH H MOTOpHOH <pyHKU:HH )l(eJI'IHOfO 
ny3hIpH, neqeuoquoro Kp0BOTOKa y 6oJihHhIX caxapHhlM ,nna6eTOM. 

Bee pa,nnouyKJJH.D:Hhie HCCJie,noBaHHH BhlITOJIHHJIHCh ua 
cu:nnTHJIJIHU:HOuuoii ToMorpacpnqecKoii raMMa-KaMepe rKC 301 T (CKTE 
«Opmou») C HH3K03HepreTH'leCKHM KOJIJIHMaTopoM o6iu:ero Ha3Ha'leHHH. 

,[(.rrH onpe,neJieHHH cpyHKU:HOHaJihHOro COCTOHHHH 
renaTo6HJJuapHOH CHCTeMhl np0BO.D:HJiaCh ,nuuaMU'lecKaH 
renaTOCU:HHTHrpa<pHH C HCITOJih30BauueM npenapaTa 99m Tc-Me3H,na B 
,no3e - 1 MoK ua 1 Kr Macchi TeJia. IlporpaMMa perncTPau:un 
npe,nycMaTPHBaeT uenpepbIBHylO <pHKCaU:HIO 90 Ka,npoB C 3KCTT03HQHeH 60 
ceK, a TaK)l(e - npueM nau:ueuToM )l(eJJqerouuoro 3aBTPaKa ua 60-if 
MHHyTe HCCJie,noaaHHH. KpHTepHHMH ou:enKH cpyHKU:HH HBlillHCh: BpeMH 
(MHH) MaKCHMaJihHOro HaKOTTJleHHH pa,nnocpapMnpenapaTa (P<l>Il) B 
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neqeuu; apeMH ttaqaJia , Bhrne,neuHH npenapaTa H3 neqeuu; apeMH 
nonyahrne,neuuH P<l>Il H3 neqeun; apeMH (Mun) uaqaJia amyaJimau:uu 
,KeJl'IHOrO ny3h1pH; TTOKa3aTeJlh KOHU:effTPaU:HOHHOH <pyHKU:HH )l(eJI'IHOfO 
ny3h1pH, noKa3aTeJih MOTOpHOH cpyHKU:HH )l(eJIIJHOrO ny3hipH (M<l>)I(); 
,nnuTeJihHOCTh (MHH) JiaTeHTHOro nepuo,na; apeMH (MHH) uaqaJia 
noczynneuuH P<l>Il B KHmequuK; apeMH uaqaJia noczynneuuH P<l>Il B 
Kttllle'IHHK; apeMH (MHH) nonyBhlBe,neuuH npenapaTa. H3 )l(eJI'IHOrO 

ny3h1pH. 

. Pe3yJJhTaThl ,nauHhlX nccJie,noaauuif cau,neTeJihCTBYIOT o TOM, 'ITO 
y 60JihHhlX caxapHhlM ,nua6eTOM THna 1 " 2 OTCYTCTBYIOT H3MeHeHHH 
nornoTHTeJlhHOH cpyHKU:HH napeuxuMaT03HhlX KJJeTOK ne'leHH npn 
HaJIH'IHH BhipIDKeHHhIX uapymeHHH Bhl,neJJUTeJihHOH cpyHKU:HH, a TaK)l(e, 
uapymeHHH KOHU:eHTPaU:HOHHOH H MOTOpHOH cpyHKQHH )l(eJI'IHOfO ny3hlpH. 
Y 90,9% o6cJie,noaaHHhlX 6oJihHhIX ycTaHOBJieHa rHIT0TOHHH ccpnuKTepa 
O.n,nn. runoMOTOpHruI .D:HCKHHe3HH )l(eJl'IHOfO ny3hIpR OTMe'laJiaCh -y 
45,4% 60JihHhlX, runepMOTOpHruI - y 36,4% 60JlhHhIX. 

<l>yHKU:HH MaKpocparaJJhHOH CHCTeMhl (M<l>C) neqeun 
onpe,neJIHJlaCh nyTeM ,nuuaMH'leCKOH renaTOCU:HHTHrpacpnu C 
ncnoJJh30BauueM P<l>Il 99M-Tc-Texue<pnT B ,no3e 1 MEK ua 1 Kr Macchi 
TeJia. IlporpaMMa perncTPau:uu KHHeTHKH 99M-Tc-Texttecpurn 
npe,nycMaTPHBaeT uenpephIBHylO <pUKCaQHIO 60 Ka,npoB C 3KCIT03HU:HeH I 
ceK, a 3aTeM 48 Ka,npoB - C 3KCIT03HU:HeH 20 ceK. )];JJH ou:euKH 
cpyHKU:HOHaJlhHOro COCT0RHHR MaKpocparaJJhHOH CHCTeMhl 
paCC'IHThlBaJJHCh KOJIH'lecTBeHHbie IT0Ka3a'f~JIH, xapaKTepmy10iu:ue 
KHHeTHKY pa,nH0KOJI0H,na: KOHCTaHTa o6iu:ero KJJHpeuca, KOHCTaHTa 
neqeuoquoro KJJupeuca, K03<pcpuu:ueHT pereuu:uu P<l>Il B Kpoau, 
Ko3cpcpuu:ueHT peTenu:un B neqeuu; uu,neKc neqeuoquoro 3axaaTa, ,nonH 

neqeuu, ,noJJH ceJie3eHKH. 

y o6cJie,noaaHHhlX 60JlhHhlX caxapHbIM ,nua6eTOM Tttna 1 B 
COCTOHHHH ,neKOMneucau:nu ycTaHOBJJeHhl BbipIDKeHHbie uapymeHHH 
cpyHKU:HOHaJibHOro C0CTOHHHH MaKpocparaJJhHOH CHCTeMhl neqeun. y 
6oJJhHhIX caxapuhIM ,nna6eTOM Tttna 2 ,nuuaMuKa noKaJaTeJieu M<l>C 
ne'leHH HMeeT 6011ee KOMITeHCHpOBaHHhlH xapaKTep. y 6oJihHhIX 6e3 
yaeJIU'leHHH neqeuu ycTaHOBJleHhl 6011ee 3Ha'IUTeJihHhie H3MeHeHHH 
cpyuK~uu MaKpocparanhHOH cucTeMhI neqeuu. Yaenuqeune neqeuu ue 
acer,na' conp0BO)l(.D:aJIOCh BbipIDKeHHhIM uapyrneuueM cpyHKU:MOHaJihHOro 
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COCTOHHHH MaKpoq>araJibHOH CHCTeMbl neqeHH. ITpH caxapHOM ,D:Ha6ere 

OCJIO)KHeHHOM IlOJIHHeiiponaTHeH, H3MeHeHHH IlOK8.3aTeJieH q>yHKI.J,HH 

MaKpoq>araJibHOH CHCTeMbl 6onee Bblpa)KeHHbl, qeM y 60JibHbIX C 

KeTOaI.J,HJJ:030M H 60JibHbIX C KOMneHCHpOBaHHbIM caxapHbIM ,D:Ha6eTOM 

6e3 OCJIO)KHeHHH. y CTaHOBJieHa 3aBHCHMOCTb ,D:eKOMileHcaI.J,HH 

noK8.3aTeneii q>yHKI.J,HH M<l>C OT B03pacTa H MHTeJibHOCTH 3a6oneBaHHH. 

AHaTOMO-TOnorpaq>HqecKHe oco6eHHOCTH neqeHH 01.1,eHHBaJIHCb 

nyTeM CTaTHqHoro CKaHHpOBaHHH neqeHH C HCnOJib30BaHHeM 99M-Tc-

TexHeq>IITa. ,[{rrn 01.1,eHKH HCilOJib30BaJIH: IlJIOI.QaJJ:b (B CM2) H cyMMapttyIO 

aKTHBHOCTb (HMnlc) JieBOH H npaBOH JJ:OJIH neqeHH H ceJie3eHKH. 

Y CTaHOBJieHo, qTo y 6oJibHbJX caxapHbIM ,D:Ha6eTOM THna 1 H 2 B 

COCTOHHHH ,D:eKOMileHcaQHH JJ:OCTOBepHO CHH)KaJiaCb cyMapHM 

aKTHBHOCTb npaBOH JJ:OJIH neqeHH, YK8.3bIBaIOI.QaH Ha CHH)KeHHe ee 

q>yHKI.J,HH. He OTMeqeHO OTJIHqHR CQHHTHrpaq>HqecKHX IlOK8.3aTeJieH OT 

,D:JIHTeJibHOCTH caxapHoro ,D:Ha6eTa H B03pacTa 6oJibHbIX. 

,[{rIH 01.1,eHKH Kap,D:HOnOpTaJibHOro KpOBOTOKa HCil0Jlb30BaJIH 

JJ:HHaMHqeceyro CQHHTHrpaq>HIO c BBe,D:eHHeM 99m Tc-TexHeq>HTa. 

ITporpaMMa 3anHCH PMHOttyKJIHJJ:HOH aHrnorpaMMbI BKJiroqana 

HenpepbIBttylO perncrpau,mo 60 KMPOB Ha nporn)KeHHH 1 MHttyTbl. 

Ou,eHHBaJIOCb BpeMH Kap,D:HOilOPTaJibHOro KpOBOTOKa (c). y 60JibHbJX 

caxapHbIM ,D:Ha6eTOM BbIHBJieHbl Bblpa)KeHHbie H3MeHeHHH 

Kap,D:HOilOpTaJibHOro KpOBOTOKa. YcTaHOBJieHO 3aBHCHMOCTb H3MeHeHHH 

CKOpOCTH Kap,D:HOnOpTaJibHOro KpOBOTOKa OT MHTeJibHOCTH 3a6oneBaHHH. 

HcnoJib30BaHHe pa,D:HOttyKJIHJJ:HblX MeTOJJ:OB ,D:HarHOCTHKH 

Il03BOJIHeT pacumpHTb B03MO)KHOCTH BblHBJieHHH paHHHX npoHBJieHHH 

nopa)KeHHH neqeHH, Ha OCHOBaHHH :noro H8.3HaqaTb a,D:eKBaTHOe 

naToreHeTHqecKoe neqeHHe H o6oeKTHBHO oQeHHBaTb ero 

3q>q>eKTHBHOCTb. 
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Te1ncb1 IlOCTepHbIX coo6m:eHnii ceKQHH 

«Pa.Z.HOHYKJIH.Z.Hhle HCCJie.Z.OB8HHH B racTp03HTepoJiornn, 

nyJibMOHOJIOrHH, He<l>poJiornn, 3HAOKpHHOJIOrHH H .z.pyrnx 

o6JiaCTHX MeAHQHHbI» 

ranqeoKo JI.If., CnJJ.opos A.H. 
PeHTrenpaJJ,UOJJOroqecKoe DCCJJeJJ,OBaHne lUOTOH0-3BaKyaTOpHoii 

4>ynKQDD iKCJJYJJ,Ka D JJ,BCHaJJ,QaTnnepCTHOH KDWKD npu HJBCHHOH 

6oJJe3HD D 1a60JJeBaHUHX XOJJenaHKpeaTOJJ.YOJJ.eHaJJbHHO 30Hbl. 

HpKymcKuu 20cyoapcm6e1111b1U MeOUtJUHCKUU y11u6epcumem 

IJ;eJiblO HaCTOHI.Qero HCCJie,D:OBaHHH HBMJIOCb myqeHHe MOTOpHOH H 

3BaKyaTOpHOH ,D:eHTeJibHOCTH )KeJIY,D:Ka H ,D:BeHa,D:QaTHnepCTHOH KHIIIKH 

npH 513BeHHOM npoQecce, xpoHHqecKOM XOJieI.J,HCTHTe, xpOHHqecKOM 

naHKpeaTHTe H npH p8.3JIHqHblX coqeTaHHHX 3THX 3a60JieBaHHH. 

PeHTreHOJIOrHqecKOe HCCJie,D:OBaHHe q>yHKQHOHaJlbHOro COCTOHHHH 

)KeJIY,D:Ka H ,D:BeHa,D:QaTHnepCTHOH KHIIIKH BKJIIOqano peHTreHOCKOilHIO C 

npHu,eJibHblMH CHHMKaMH, peHTreHOilOJIHrpaqmro. y OT,D:eJibHbIX 

6oJibHbIX c u,eJiblO BbIHBJieHHH MexaHHqecKHX npenHTCTBHH JJ:YO,D:eHaJibHOH 

npOXOJJ:HMOCTH npOBO,D:MJiaCb JJ:YO,D:eHorpaq>HH B ycJIOBHHX HCKYCCTBeHHOH 

rHnOTOHHH. BceM 6oJibHblM npHMeHHJICH MeTOJJ: 

PMHOracrpOJJ:YOJJ:eHorpaq>HH C HCil0Jlb30BaHHeM IlHLQH, MeqeHHOH 

PMHOttyKJIHJJ:OM, npH HenpepbIBHOM Hapy)KHOM ,D:eTeKTHpOBaHHH 

aKTHBHOCTH Ha,D: )KeJIY,D:KOM H ,D:BeHa,D:QaTHnepCTHOH KHUJKOH. 

O6cJie,D:OBaHO 137 60JibHbJX: 78 C 513BeHHbJM npoQeCCOM B 

)KeJiy,D:Ke HJIH JIYKOBHQe ,D:BeHa,D:QaTHnepcTHOH KHUJKH (52 60JibHblX C 

XpOHHqecKOH 513BeHHOH 6oJie3HblO, 26 - C OCTPbIMH noBepXHOCTHbIMH 

H3'b513BJieHHHMH CJIH3HCTOH )KeJiy,D:Ka H ,D:BeHa,D:QaTHnepCTHOH KHUJKH), y 

50 H3 3THX 60JibHblX npoQecc nporeKaJI B coqeTaHHH C XOJieI.J,HCTHTOM MJIH 

naHKpeaTIITOM, 25 60JibHbIX o6cJie,D:OBaHO C xpOHffqeCKHM XOJieI.J,HCTHTOM 

H 34 C xpoHHqecKHM naHKpeaTHTOM, 3a6oneBaHHe y HHX He coqeTaJIOCb C 

H3BeHHOH naTonorHeii. 

AHaJIH3 ,D:aHHbIX peHTreHOPMHOJIOrHqecKoro HCCJie,D:OBaHHH npH 

513BeHHOH 6oJie3HH H 3a60JieBaHHHX XOJienauKpeaTOJJ:YO,D:eHaJibHOH 30Hbl 

Il03BOJIMJIH uaM BbJ,D:eJIHTb ueCKOJibKO BapHaHTOB HapymeHHH MOTopuoii 

H 3BaeyaTOpHOH q>yHKQHH )KeJIY,D:Ka H ,D:BeHa,D:QaTHnepcTHOH KHUJKH: 
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1. y BCeX 60JihHhIX C mmopnqecKOH JIOKaJIH3al.{HeH Httllltt np11 

HeOCJIO)KHeHHOH .H3BeHHOH 6oJie3HH B nepno.n. o6ocTpeHtt.H Ha6JIIO,D.aJIOCb 

ycHJieHtte rny6ttHhl nepttCTaJlhTHKH s coqeTaHttH . c ycKopeHHhIM 

onopo)KHeHtteM )Keny.n.Ka, npnqeM :rnaKYaQtt.si: co.n.ep)KttMoro )Keny.n.Ka B 

,D.BeHa,D.l.{aTttnepcTttyIO KHUIKY npepbIBaJiaCb xaOTttqHO B03HttKalOIL{HM 

.n.yo.n.euoraCTpaJihHhIM peq>JIIOKCOM • 

2.CHtt)Ketttte nepttCTaJihTHKH B coqeTaHtttt c ycKopeHHOH 

3BaKyaQtteii Bhl.HBJIHJIOCh y 6oJibHhIX C xpottnqecKOH IlHJIOpo6ynh6apHOH 

.H3BOH. y CKopeHtte 3BaKYaQtttt o6bHCH.HeTCH 3H.HHtteM npttBpaTHHKa 

BCJie,D.CTBtte py6QOBhIX .n.eq>OpMal.{ttH npennnopnqecKOH 30Hhl. 

3. YcHJieHtte nepttCTaJlhTHKH )Keny.n.Ka B coqeTaHtttt C 3aMe,D.JieHHOH 

3BaKyaQtten y 6oJihHhIX c xpounqecKoii nHJiopo6ynh6apuoii .H3BOH 

CBtt,D.eTeJihCTBOBaJIO O KOMOeHcttpoBaHHOM CTeH03e npttBpaTHttKa. 

4. Pe3KOe CHtt)KeHtte aMOJIHTY.D.hl nepttCTaJihTttqecKoii BOJIHhl B 

coqeTaHHH C Bblpa)KeHHOH 3a,D.ep)KKOH 3BaKyal.{tttt q>ttKCttpOBaJIHCh y 

6oJibHhIX C ,D.eKOMOeHcttpoBaHHhIM CTeH030M npttBpaTHttKa. 

5. YMepeHHO Bblpa)KeHHbie CHH)KeHtte nepttCTaJihTHKH "3BaKyal.{HH 

OTMeqaJIHCh nptt OCTpbIX BhICOKHX H3b.H3BJieHtt.HX )KeJiy,D.Ka H nptt HH3KHX 

xpounqecKnx .si:3sax aHTpaJibHoro oT.n.ena )Keny.n.Ka tt 6ynh6apHhIX .si:3sax. 

6. IIpettMyIQeCTBeHHbie HapyUieHtt.H MOTOpttKH 

,D.BeHa,D.l.{aTttnepCTHOH KHUIKH, Bblpa)KaJOIQttec.si: KpaTKOBpeMeHHhIMH 

.n.yo.n.eHOCTa3aMtt, aHTttnepttCTaJihTHKOH " pe,D.KHMH 

.n.yo.n.euoraCTpaJihHhIMH peq>JIIOKCaMtt Ha6JIIO,D.aJIHCh y 6oJihllIHHCTBa 

60JihHhIX C xpounqecKttM XOJiel.{ttCTHTOM " xpounqecKHM naHKpeaTttTOM " 

y 35 60JihHhIX C coqeTaHtteM .H3BeHHOro npoQecca C XOJiel.{ttCTHTOM HJIH 

naHKpeaTttTOM. 

7. CToiiKtte q>yHKQttOHaJihHhie uapyUientt.si: .n.seua.n.QaTttnepcTHoii 

KHUIKH Bhl.HBHJIHCh y qacTtt 6oJibHhIX xpounqecKttM · XOJiel.{ttCTHTOM tt 

xpounqecKttM naHKpeaTHTOM, Bblpa)KaJOIQttec.si: ,D.JittTeJibHbIM 

.n.yo.n.eHOCTa30M, qacTbIMH aHTttnepttCTaJihTttqeCKHMH BOJIHaMH H qacTO 

IlOBTOpHIOIQHMHC.H peq>JIIOKCaMtt. 3TO CBli,D.eTeJibCTBOBaJIO ' 0 

MexaHnqecKoii npnqnHe HapyUieHttii .n.yo.n.eHaJihHOH npoxO,D.HMOCTH, qTO 

" no.n.rnep,D.HJIOCh nptt penaKCal.{HOHHOH .n.yo.n.ettorpaq>ttH, Bhl.HBHBUieii 

py6UOBhie cy)KeHtt.H ,D.BeHa,D.QaTttnepcTHOH KHUIKH, KOMnpeccttIO ee 

ysennqettttoii ronoBKOii no.n.)Keny.n.oqttoii )KeJie3hI, 

apTepttoMe3eHTepHaJihttylO KOMnpeccttIO HJIH BhlCOKOe pacnoJIO)KeHHe 

.n.yo.n.euanhnoro nepexo.n.a. 
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yqttTblBa.H BbIUieH3JIO)KeHHOe, MO)KHO npHHTH K BhIBO.D.Y 0 

uenecoo6pa3HOCTtt npose.n.ettttH KOMOJieKcttoro 

pettHeHopa.n.nonorttqecKoro HCCJie,D.OBaHtt.si: MOTOpHoii H 3BaKyaTOpHOH 

q>yHKQttii )Keny.n.Ka tt .n.seua.n.QaTttnepcTtton KHUIKH nptt .H3BeHHOH 

6one3Htt, nptt xpottnqecKHX 3a6onesaHttHX xonenattKpeaTo.n.yo.n.ettaJihHOii 

30Hhl C l.{eJiblO Bhl.HCHeHH.H BapttaHTa HapyUieHtt.si: q>yHKL{HOHaJihHOro 

COCTO.HHH.H )KeJiy,D.Ka tt ,D.BeHa,D.l.{aTttnepCTHOH KHUIKH ,D.JI.H 6onee 
o6oeKTHBHOH ou:eHKH MOpq>onornqecKHX H q>yHKU:HOHaJihHhIX H3MeHeHHH, 

AJIH CBOeBpeMeHHOro BbI6opa Hatt6onee pal.{HOHaJihHOH Tepantttt. 

201 



CuAopoe A.H., raJl'IeHKo JI.lI. 
PamrnnyKJIHAHaH AHarnocTnKa o6~eii II pernouapnou 
reMOAIIHaMHKII ne11e1111 y 60JibilbIX XOJieQDCTHTaMH 

HpKymcKuu 20cyoapcmee1111bzu Ateouqu11cKuu y11ueepcumem 

ll3MeHeHHe neqeHOqHOH reMOAhHaMHKH - IlOKa3aTeJib 

aBTOHOMHOH peaKUHH neqeHH Ha He6naronpH.SITHOe B03)].eHCTBHe, T.K. OH . 

orpa)KaeT <pyHKUHOHaJibHOe COCTOHHHe opraHa. yqHTbIBaH BJIHHHHe 

BOCilaJIHTeJibHOfO npouecca )KeJiqHoro ny3blpH Ha cpyHKUHOHaJibHOe 

COCTOHHHe neqeHH Hee reMO)J.HHaMHKY, 6oJibllIOH HHTepec npe)J.CTaBJIHIOT 

HCCJie)J.OBaHHH perHOHapHoro neqettoqHoro KpOBOTOKa B JIO)KC )KeJiqttoro 

ny3bipH. 

,[(nH onpe.JJ.enettHH o6IIJ;ero neqeHoqHoro H perHottapHoro 

KpOBOTOKa B o6naCTH JIO)Ka )KeJI11Horo ny3blpH HaMH npe)J.JIO)KeH 

pa)J.HOttyKJIH)J.HbIH cnoco6, B OCHOBe KOToporo Jie)KHT 

pa.JJ.HOUHpKynorpaqmqecKoe onpe)J.enenHe BpeMeHH cep.JJ.eqHo-

neqeHoqnoro KpOBOTOKa B o6naCTH npaBOH )J.OJIH neqeHH H npoeKUHH 

JIO)Ka )KeJiqttoro ny3blpH. no OTHOIIIeHHIO 3THX TTOKa3aTeJieH .JJ.pyr K .JJ.pyry 

MO)KHO .JJ.HcpcpepeHUHPOBaTb cpopMy BOCTTaJieHHH )KeJiquoro ny3blpH 

(aBTOpCKOe CBH)].eTeJibCTBO N!d 551350). 
no npe)].JIO)KeHHOMY cnoco6y o6cne)J.ODaHO 130 60JibHbIX C 

pa3JIHqHOH cpopMOH XOJieUHCTHTa, H3 KOTOpbIX 98 onepHpoBaHbl H 

)J.HarHO3 IlO)J.TBep)K)].eH pe3yJihTaTaMH fHCTOJIOrHqecKHX HCCJie)J.OBaHHH. 

y 60JibHblX OCTPbIM KaTapaJibHblM xoneuHCTHTOM ycTaHOBJICHO 

3aMe)],nenHe cep.JJ.equo-neqeuoquoro KpOBOTOKa, HaH6onee Bblpa)KeHHOe B 

npoeKQHH )KCJI'1Horo ny3blpH. C ocrpb!M )J.ecrpyKTHBHbIM XOJICUHCTHTOM 

<pHKCHpOBaJIHCh 3HaqHTCJibHblC reMO)J.HHaMHqecKHe paccrpOHCTBa B 

neqeHH, npHqeM perHOttapttblH neqeuoqHb!H KpOBOTOK y HHX 6hIJI 

CTaTHCTHqecKH )J.OCTOBepuo eIIJ;e 6onee HapyIIIeH no cpaBHeHHIO c o6IIJ;HM. 

npH o6ocrpeHHH xponHqecKoro xonel.{HCTHTa HMCJIH MCCTO 

3HaqHTeJihHbie H3MeHeHHH perHottapHOH reMO)J.HHaMHKH. 

npH conocTaBJieHHH pe3yJihTaTOB fHCTOJIOfHqecKHX 

HCCJie)J.OBaHHH BbIHBJieHa npHMaH 3aBHCHMOCTb HapyIIIeHHH 

BttyTpHneqettoquoro 11 oco6eHHO perHOHapHoro KpOBOTOKOB OT 

Bbipa)KeHHOCTH BOCTiaJIHTeJibHOro npouecca )KeJI'1HOfO ny3hlpH. 

npoBe)J.eHHbie HCCJie)J.OBaHHH CBH)].eTeJibCTBYIOT TOM, qTo 

npe)].JIO)KeHHaH MeTO)J.HKa )J,aeT o6'beKTHBffYIO oueuey COCTOHHHH o6IIJ;eH 11 

perHoHapHOH reMO)J.HHaMHKH neqeHH. 3TH )J.aHHble MOryT 6hITh 

202 

HCTIOJih3OBaHbl B )J.HarHOCTHKe ocrporo xoneQHCTHTa H ero OCJIO)KHCHHH, 

npoBe)J.eHHH KOffTPOJIH 3a 3cpcpeKTHBHOCTbIO neqenHH. 
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r.:6.IIpoKypuna 

Mnoroo6pa3He BO3MOiKHOCTeii npHMeuenuH BH3Y8JIH38QHH C MOHO- H 
~uf}>ocf}>onaTaMH B KJIHHH'ICCKOH npaKTHKe. 
MocKea, 2 IJBKI' uc.ll.B.Ma11opbzKa 

IlpuMettettue MOHO- u )].mpocq>oHaToB , MeqeHHhIX TexHeu,ueM , 

llIHpOKO HCUOJih3YeTCH B OCTeonoruu, rpaBMaTOJIOrHH, Kap)].HOJIOrHH , 

aHruonoruu. Hau6onee qacTo MeTO.ll. npuMettHeTCH )].JIH BHJyanHJau,uu 

KOCTeii CKeJieTa H BblHBJieHHH e)].HHHqHbIX H MHO)KeCTBeHHhlX MeTaCTa30B 

KOCTeii ' nepsuqHblX onyxoneii KOCTH H HMeeT BbICOKYIO 

)].HarHOCTHqecKyIO IJYBCTBHTeJibHOCTh. 

XapaKTepHbIM npH3HaKOM MeTaCTaTuqecKoro nospe)K)].eHHH HBJIHeTCH 

MHO)KeCTBeHHOe oqarosoe nopa)KeHHe KOCTeii CKeJieTa C IlOBbillleHHeM 

q>HKCaI.J,HH PMHOq>apMnpenapaTa (P<l>II) Bhlllle 30%. E)].HHHqHhie 

MeTacTaTuqecKue H3MeHeHHH Ha6JIIO)].aJIHCh B 5% cnyqaes: 

JIOKaJIH30BaJIHCh B o6naCTH TeJI rpy)].HbIX, IlOHCHHqHbIX Il03B0HKOB H 

60Jihllle6epu,oBOH KOCTH. O)].HaKO Heo6xo)].HMO yquThIBaTb .ll.pyrne 

oco6eHHOCTH KHHeTHKH )].aHHOro rpaHcq>epa. 

Y nau,ueHTOB IlO)KHJIOro u crnpqecKoro B03pacTa Ha6n10)].aeTcH 

IlOBhlllleHHe q>HKCaI.J,HH B KOCTHX CTOn, CBH3aHHOe C IlO)].arpuqecKHMH 

H3MeHeHHHMH. JIBJieHHH aprpo3a H aprponaTHH qaIQe npoHBJIHIOTCH B 

rpy.ll.HHO-KJI10quqttoM coqneHeHHH 

, KOJieHHbIX, JIOKTeBhIX cycTaBaX H )].Hq>q>y3HbIM IlOBbillleHHeM q>HKCaI.J,HH B 

o6JiaCTH )].Byx-rpex pH)].OM Jie)KalQHX Il03B0HKOB, H HHTeHCHBHOCTb 

BKJIIOqeHHH q>ocq>oHaTOB npu o6ocrpeHHH BOCilaJIHTeJibHO­

)].ereHepaTHBHOro npou,ecca MO)KeT 6hITb Bhlllle 30%. 
IloBhIUieHue BKJiroqettHH P<l>II MhI Ha6JIIO)].aeM npu aprpo3e 

TaJ06e)].peHHoro cycrnsa, a MaKCHMaJihHoe BKJIIOqeHHe npu HeKpo3e 

rOJIOBKH 6e)].peHHOH KOCTH , HHTeHCHBHOCTb MO)KeT )].OCTHraTb 300%. 
IlepenoMhI pe6ep ( paHee )].HaruocTuposaHHbie HJIH He 

)].HarHOCTHpoBaHHhie ) Bhl3bIBalOT oqarH runepq>HKCaI.J,HH paJJIHqHoii 

HHTeHCHBH0CTH pacn0JI0)KeHHbie qaIQe no O)].HOH aHaTOMHqecKOH JIHHHH. 

E)].HHHqHbie oqarn B Tenax Il03B0HK0B rpe6y10T )].Hq>q>epettu,HaI.J,HH 

C rpaBMaTuqeCKHMH H3MeHeHHHMH , IlOCK0JibKY He0CJIO)KHeHHblH 

nepeJI0M Il03B0HKa conp0B0)K)].aeTCH oqaroBblM HaK0JineHHeM B TeqeHue 

18 MeCHI.J,eB 

KutteTuKa MOHO- u .ll.Hq>ocq>oHaTOB TaKoBa, qTo 0HH KYMMynupyioTcH 

B Mhlllleqttoii TKaHH B cnyqae ee HllleMuqecKHx, HeKp0THqecKHX, 

B0CilaJIHTeJibHbIX HJIH py6u,OBhlX H3MeHeHHH. B qacTH0CTH Ha 3TOM 
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ocHoBatta )].HarHocTHKa Httq>apKTa MH0Kap)].a, Kor)].a B o6nacTH cep)].u,a B 

ocTPhIH nepH0)]. ( 1-7 CYTKH) Mbl BH3YaJIH3HpyeM oqar mnepq>HKCaI.J,HH. 

HHTeHCHBH0CTb era M0)KeT C00TBeTCTB0BaTb 30-120%. Heo6XO)].HMO 

yqHTbIBaTb, qTo aTepocKJiepoTuqecKHH Kap)].H0CKJiepo3 Bbl3hIBaeT 

)J.Hq>q>Y3HOe Il0BbIUieHHe q>HKCaI.J,HH P<l>II B npoeKI.J,HH MH0Kap)].a 

uHTeHCHBH0CTblO + 50%, HH0r)].a Ha 3T0M q>OHe ysenuqusaeTCH HpKOCTb 

3-5 pe6ep cnesa . 

l-faBeCTHO H HCil0Jih3yeTCH B )].HarHOCTHqecKOH npaKTHKe 

npttMeHeHue MeT0)].a )].JIH BH3YaJIH3aI.J,HH oqaroB B0COaJieHHH KaK B 

MHrKHX TKaHHX KOHeqHOCTeH TaK H B 6p10UIHOH Il0JI0CTH. OTMeqeHO, qT0 

npH OCTP0M BOCilaJIHTeJibH0M nopa)KeHHH TOJICTOH KHlllKH Otta M0)KeT 

BH3YaJIH3Hp0BaThCH Ha CI.J,HHTHrpaMMax 6piornoii Il0JI0CTH. Bo3MO)KH0 

BhlHBJieHHe oqaroB runepq>HKCaI.J,HH B 6pIOUIHOH HJIH Ta30BOH o6naCTH B 

cnyqae rnnepsaCKYJIHpH3uposaHHhIX onyxoneii HJIH onyxoneii MhlrneqHoii 

TKaHH. 

Ilo HHTeHCHBH0CTH naTonoruqecKoro BKJIIOqeHHH qiocq>oHaToB B 

M.SffKHe TKaHH K0HeqH0CTH npu )].eKOMnettcupoBaHHOH HllleMHH, 

BCJie)].CTBHH aTepocKJiepo3a HJIH o6JIHTepupyioIQero 3H)].apTepHHTa, Mbl 

M0)KeM cy)].HTh o cTeneHH runoKCHH K0HeqHocTH u H3MeHeHHH ee Ha 

q>OHe K0HcepBaTHBH0r0 HJIH onepaTHBH0ro neqeHHH. B KJIHHHKe 

cocy)].HCTOH xupypruu , KOr)].a BCTaeT sonpoc o aMnyTau,uu unu 

coxpatteHHH K0HeqttoCTH )].aHHbIH MeT0)]. HCil0Jib3YeTCH )].JIH ou,eHKH 

)KH3Hecnoco6HOCTH TKaHeii ' Il0CK0JihKY Il0HH)KeHH0e BKJIIOqeHue B 

nopa)KeHttylO K0HeqH0CTb HBJIHe_TCH npH3HaK0M KaTacrpoq>hl H IlOJIHOH 

)].eKoMnettcau,uu MarHCTPaJibHoro H KOJIJiaTepanbH0ro Kp0B0T0Ka. 

Ilpu B03HHKH0BeHHH cuH)].poMa noJHI.J.HOHHoro c)].aBJieHHH HJIH 

MuopettanbHoro HJIH Kparn-cuH)].poMa )].aHtthIH P<l>II aKTHBH0 H 

HHTeHCHBH0 HaKanJIHBaeTCH B nospe)K)].eHHbIX MblUieqtthIX TKaHHX, 

xapaKTep pacnpe)].eJieHHH M0)KeT 6b1Tb HJIH )].Hq>q>y3HbIH HJIH )].Hq>q>y3HO­

oqaroBbIH, HHTeHCHBH0CTb oqetth BblCOKOH OT 40 )].0 700%. 
Pa)].HOttyKJIH)].HaH )].HarH0CTHKa npu 3THX nospe)K)].eHHHX Il03B0JIHeT 

onpe)].eJIHTb ttanuque MarucrpanhHoro, nepuqiepuqecKoro KpoB0TOKa , 

CTeneHb BOCilaJIHTeJihH0-HeKp0THqecKHX H3MeHeHHH, CJie)].HTb 3a 

.ll.HHaMHKoii naTonoruqecKoro npou,ecca Ha cpoHe neqettHH. Ilpu 

q>OpMHpoBaHHH rHOHHO-BOCilaJIHTeJihHblX H3MetteHHH Ha6JIIO)].aJiaCh 

oqaroBaH KYMMYJIHI.J.HH Ha q>oHe nosh1rneHHoro 3axBaTa. 

OKOJIO 30% cpoccpoHaTOB BhlB0)].HTCH H3 opraHH3Ma noqKaMH 

H 3aOHCb nepsoro npoxo)K)].eHHH P<l>II C HCU0Jib30BaHHeM nporpaMMhl 
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aHrHOHe<ppocu;nHTHrpa<puu Il03B0JUleT CYJJ.HTb 0 HapymeHIDIX 
reM0JJ.HHaMHKH, q>HJI&rpau;noHHOH <pyHKI.tHH u attaToMo-crpyKrypttoM 
C0CT0HHHH pemUibHOH CHCTeMbl, CTeneHH H3MeHeHH51 YP0JJ.HHaMHKH., 
CoqeTattue tte<ppocu;uHTurpa<puu c nocneJJ.YIOII.teii qepe3 2-3 qaca 
OCTeOCI.tHHTHrpa<pueii pacmupHeT )],HarH0CTUqecKue B03M0)l(H0CTH H 
yMeHblliaeT JiyqeByIO Harpy3Ky. 
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Curaeo A. T., qHCTHKooa H.lf., IOpreJIL H.B. 

Cnuumrpa1J,nH oprauoo ~LWlBHH B n1yqeunn aKTHBBOCTH JIHMIJ,a­
THqecKHx yJJIOB cpe~ocreBHH H uapeBXHMbl Jienan y OOJILBLIX 'ry6ep­
KYJielOM 
l{e11mpanbHblU HHH my6epKJllle3a P AMI 2.Moc1<00 

B HaCT0HII.tee BpeMH 0TMeqaeTCH HeyKJIOHHbIH pocT 3a6oJieBaeMOCTH 
zy6epeyne30M opraH0B )],bIXaHIDI conpOBO)K)J.aIOII.tHHCH )],bIXaTeJibHOH He­
)],0CTilT0qH0CTblO. l13BeCTHO, qro KJIHHHKo-pettrreH0JI0ruqecKHe, 6poHXO­
qiyHKI.tH0HaJibHbie MeTO)],bl xaprucrepH3ywT B 0CH0BH0M MOp<poJioruqecKUe 
H3MetteHIDI KaK B JieroqHoH TKaHH, TaK " B JIHM<paTUqecKHX y3Jlax cpe)],0-
creHHH. B 3TOH CBH3H oco6&1ii HHTepec npeJJ.CTilBJI5IIOT MeTOJJ.bI paJJ.H0ttyK­
JIH)],HOH )],HarHOCTHKH. ,[vui: H3Y'feHHH <pyHKI.tHH JIHM<paruqecKHX Y3JI0B cpe­
)],0CTeHIDI npHMeHHeTCH LtHTPaT Ca-67 HJIH Tc-99 -TeXHeTpHJI, )],JUI ITTyqeHHH 
MHKpOLtHJ)KYAAI.tHH JierKHX - MAA Tc-99M - nepq>Y3HOHHO. 

QeJib HCCJie)],0BaHHH - C Il0M0II.tblO PaJJ.HOttyKJIH)],HOH )],HarH0CTHKH )],aTb 
q>yttKI.tHOHaJibttylO ou;ettey pacnpocrpruieHHOCTH u creneHb rummttoCTH na­
T0JioruqecKoro npou;ecca B JIHM<paruqecKHX y3Jlax cpeJJ.0CTeHIDI u napett­
XHMe neraoro y 6om.HhIX 1)'6epeynrooM oprattoB JJ.bIXaHH51 B JJ.HHaMHKe. 

B KJIHHHKe QI-IlfiIT P AMH npoBe)],eH attaJIH3 CI.tHHTHrpa<pmecKHX uc­
cJie)],oBaHHH y 148 60JibHblX zy6epeyJie30M opraH0B )],blXaHIDI H3 HHX; 1)'-

6epeyJie3 BrJIY y 5, oqaroBaH q>OpMa y 16, )],HCCeMHHHp0BaHHaH y 10, HH­
q>HJibrpaTHBHaH y 81, KaBepH03Ha51 y 10, <pn6po3HO-KaBepH03Ha51 y 20, Ka-

3003Ha51 UHeBM0HHH y 6 6om.HbIX. 
,[vul ITTyqeHHH pacnpocl])atteHHoCTH u creneHH aKTHBH0CTH cneu;uqimecKoro 

npou;ecca opratt0B )],bJXaHH51 BCeM 6oJibHbIM npoBe)],eH0 K0MDJieKCHoe 
paJ],H0ttyKJIH.IJ,Hoe HCCJie)],0BaHHe. <l>yHKI.tH51 JIHM<pITTWiecKHX Y3JI0B cpe­
)],0CTeHHH ITTyqanac& c LtHlpaTOM Oa-67 c rummttoCTbIO 80-85 MEK., Boc­
DaJIHTeJibHbie H3MeHeHHH B JierKHX u JIHM<paruqecKHX y3Jlax c Tc-99M rex­
Hel])HJI0M c aKTHBH0CTblO 148-185 MEK., MHKpou;upKyJIHI.tHH JierKHX c 
MAA Tc-99McaKIHBHOCThIO 110-120MEK. 
Pa)],HOttyKJIH)],Hbie HCCJie)],0BaHH51 npoB0)],HJIHCb Ha CLtHHfHJIJUII.tHOHHOH 
raMMa-KaMepe «81 §Til-41 O» c nporpaMMHbIM o6ecneqeHHeM <<f 0M-paJJ.a>>. 

CI.tHHmrpa<pmecKaH ou;eHKa JIHM<pfillflleCKHX Y3JI0B u MHKpOLtHJ)KYM­
LtH51 nerneraux myqanoc& KaK nyreM nonyqeHHH attanoroBoro mo6p~e­
Hllil opratta, TaK H C Il0M0II.tblO K0JimecTBeHH0ro aHaJIH3a. JloKaJIH3aI.tH51 
HaK0DJieHHH P<l>II B 3aJlHCHM0CTH OT KJIHHuqeCKHX <popM 1)'6epeyJie3a JierKHX 
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noKa:mna, 1ITO J..UITPaT Oa-67 B miMcparnqecKHX y3Jlax HaKanmrnaeTCjl qame 
qeM TexmrrpHJI (37,2% u 15,5% COOTBeTCTBeHHo) P < 0,01, 0,nHaK0, B 

neroqHoii TKaHu qai:ne HaKaDJIHBaeTCjl TeXHeTpHJI qeM J..UITPaT Oa-67 
(27,0% u 9,5%) P < 0,05. 

McxoM H3 HHTeHCHBHOCTH BKJilOqeffHjl P<l>Il B oqa.ru BocnaJieffHjl (Tex­
HerpHJia u Ulfll)ara Oa-67) yCTaHoBJieHo 4 creneHH HapyrneffHjl aKTHBHOC'IH 
JIHMcparnqecKHX Y3JI0B cpe)].0C"reffHjl. BKJDOqeHHe P<l>Il )].0 20% ou,eHHBanoc1, 
KaK BapuaHT HopM1,I « 0 « creneHh; OT 21 )].0 30% -Jief'KIDI -1 creneHh; 31-40% -
yMepeHHajl - II creneH1,; CBhIWe 40% - BbipIDKeHHM - III creneHb. 

B 3aBHCHM0CTH OT TeqeHHjl cneu,ucpuqecKoro npou,ecca Bee 6on1,H1,1e 
zy6epKyJie30M opraHoB )].hIXaHHjl pa3.l1.eJieH1,1 Ha )].Be rpynnbl: 1-jl - 104 
BnepBble BbrnBJieHHbie 6om,Hb1e; 2-jl - 44 paHHee neqeHHb1e. 

,[Ip Haqana aUTH6aKTepHaJII,HOM TepanHH, H3 104 BnepBbie BhrnBJieHHbIX 
60JII,HbIX, aKTHBH0CTb JIHM<paTuqecKHX Y3JI0B cpe)].0CTeHHjl y 48 (45,0%) 
61,ma yMepeHHOii, T.e. II cTeneHh, B TO BpeMjl KaK BO 2-u rpynne, H3 44 
paHHee neqeHHbIX y 35 (79,7%) 6oJihHbIX 61,ma B 6oJibweii creneHH BbIpa­
)KeHHOii T.e. II u III cTeneHb, y 0CTaJihHhIX - orpauuqeHHM, HapyweHHjl 
MHKpOl.l,HpKYAAl.l,HH neraux B o6eux rpynnax Ha6mo)].effHjl npHMepHo 61,IJIH 
0)1.HHaK0BblMH (75,9%" 71,7%) C0OTBeTCTBeHHo. TaKHM o6pa30M, )).0 Haqa.ria 
neqeHHjl, cpyHKl.J,Hjl JIHMcparnqecKHX y3JI0B cpe)].oCTeHHjl HapyweHa 6oJibwe BO 
2-u rpynne, B ro BpeMjl KaK MHKpOu,upeyAAl.J,Hjl neraux mMeHeHa B o6eux 
rpynnax Ha6mo)].effHjl. 

Ilocne npoBe)].eHHon u,eneHanpaBJieHHoii aHTH6aKTepHaJibHOii TepanHH 
KJIHHuqecKH 0TMeqanoc1, 3HaqureJibHoe ynyqweHHe; ucqe3 KaWeJih, H0p­
ManmoBanacb TeMnepazypa TeJia, n 37,5% cnyqaeB npomoWJio 3IDKHBJieHHe 
KaBepH py6u,oM. · 

C u,eJibIO yCTaHoBJieffHjl cpyHKl.l,HOHaJibHOtt aKTHBH0CTH naronoruqecKoro 
npou,ecca, B JIIiM<paTifliecKHX y3Jlax u neroquou TKaHH nocne oKouqaHHjl 
aHTH6aKTepHaJibHou TepanHH, npoBe)].eHo noBTOpHoe pa,n,HonyKJIH)].-Hoe 
HCCJie)].oBaHHe, 3TH .lJ.aHHbie Dpe)].CTaBJieHhI B Ta6mri.(e 1. 

M3 Ta6JIHl.J,I,1 cne;zyer, qro nocne oKouqaffHjl neqeffHjl m 104 BnepB1,1e 
BbrnBJieHHbIX 6oJibHbIX, y 64(61,5%) aKTHBHOCTh cneu,ucpuqecKoro npou,ecca B 
JIHM<pa1WieCKHX ymax Il0JIHOCThlO H0pMaJIH30BaJiacb (0 creneHb), y 40 (3 8,5%) -
Ha6.riIO)].aJIHCh orpaH11qeHHb1e H3MeHeHHjl (1 CTeneHh). J13 44 6oJibHbIX 
pauuee neqeHHbIX, JIHWh y o,nuoro oTMeqanacb yMepeHHM cTeneHb 
aKTHBH0CTH npou,ecca (II creneHb), y 13 - orpauuqeHHM H JIHWh y 20 (45,5%) 
HaC1)'IlHJI0 Il0JIH0e H3JleqeUHe. MHKpOu,upey]ljllJ,Hjl netKHX Il0KaJaJia, lff() . H3 
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104 BnepBble BbfflBJieHHbIX 60JibHbIX, y 76(73,0%) Ha6JIIO)].aJIOCb 3HatJH.TeJibHoe 
ynytnneHHe pernoHapHoro KpoBOTOKa (0 11 I creneHb), y 28(26,9%) 
cymecTBeHHOtt .lJ.HHaMHKH He npo113owno (M-lTT creneHb). Y OOJibHbIX 
pauuee neqeHffbIX m 44, y 34(77,3%) HaC'I)'IlHJI0 3HatJH.TeJibHoe 

CreneHb 3KI'HBHOCIH B JIHM<pmwiecKHX y:max " Jienmx B 3aBHCHMOCIH OT 
TeqeffHjl 3a6oJieBaffHjl (nOCJie 0K0ffqaHHjl ne<reffHjl) 

rpymn,1 Te'leHHe 3afu- lh:no Crenem. mmnmocrn JillM- Crenem, Hapyrnemrn KpOBO-TOKll 

irono- neB8HHll opra- OOJlEr 4>filli'leCK1IX YJ!IOB C C!r67 nenrnx c MM Tc-9%1 
)leHllll HOB Jl);,IX8IIIDI HblX 
. 

0 I II III 0 I II III 

BnepBLie a6c IM 6f61,5 40 - ' 
3038,8 4M2,2 2524,0 3 2,9 

BbUIBJieHlil,Ie % 100 38,5 

Pmrnee 44 20 1329,5 I 1431,8 1738,6 IO 3 6,8 -
a6c ne'leHHLie 100 45,4 2,1 22,7 
% 

B cero 148 8456,7 5335,8 I 0,7 - 4429,7 63 3523,6 6 
a6c%% 100 42,6 4,1 

ynyqweHue (0 11 I CTeDeHb), 0)1.HaK0, y 10(22,7%) 0CTaJIHCb yMepeHHbie Ha­
pyllleHHjl Kp0B0TOKa JierKHX (II creneHb). 

TaKHM o6pa3oM, B o6eux rpynnax Ha6JIIO)J.effHjl m 148 6oJihHhIX 
cpyHKU,lfjl JIHM<paTuqecKHX Y3JI0B y 84(56,7%) B0CCTaH0BHJiaCb 
Il0JIH0CTbIO, y 54(36,2%) 0CTaJIHCI, He3HaqHTeJibHhie H3MeHeHHjl. 
MuKpou,upeyAAIJ,Hjl JierKHX B o6eux rpynnax B0CCTaH0BHJiaCb JIHWI, y 
44(29, 7% ), y 63( 42,6%) 61,ma orpauuqeHHOH 11 y 41 (27, 7%) )].HHaMHKH He 
npouJoWJio. TaKoe jlBJieHue Mo)Kffo o6'hjICHHTh TeM, ~o HeCM0T()jl Ha 
K0MDJieK~uyIO amu6aKTepHanbuyIO repanHIO y 6oJibHbIX zy6epKyJie30M 
opraHoB )].hIXaHHjl, cyi:necTBYIOII\He )].0 Haqana neqeffHjl cp116po3Hh1e 
H3MeHeHHjl B JierKHX, OHM np0)].0Jl)KaIOT Me)].JleHH0 nporpeccupoBaTb H 
nocne 0KQHqaffHjl JieqeHHjl. Pa)]. uouy K-JIH)].Hble MeT0)].bl HCCJie)].0BaffHjl 
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Il03BOJIHJIH ,ll,OCTOBeptto YCTilHOBHTb ,ll,HHaMHKY B JIHMq>aTHqeCKHX y3Jlax 

cpe,ll,OCTeHIDI H MHKpOU.HPKYJUIIJ,HlO JierKHX qruu,e y BnepBbie 
BbUIBJieHHbIX 6oJibHbIX, qeM y 6oJibHbIX pattee JieqeHHbIX. 

BbIBO)J.bL 
- Pa,!J,HOttyKJIH,ll,Hbie MeTO,ll,bl HCCJie,ll,OBaHIDI ycTaHOBHJIH, qTQ y 

60JibHbIX ry6epKyJie30M opraHOB ,ll,bIXaHHR, npH Bcex BOCilaJIHTeJibHbIX 
npou,eccax IJ,HTpaT Ca-67 HaKanJIHBaeTCR B OCHOBHOM B JIHMq>a~eCKHX 
y3Jlax cpe,ll,OCTeHIDI, B TO BpeMR KaK Tc-99 TeXHeTPHJI MO)l(:eT 

HaKaOJIHBaTbCR KaK B JIHMq>a~ecKHX yJJiax, TaK H nerolfi-lOH TKaHH. 

- PMHOttyKJIH,ll,Hbie HCCJie,ll,OBaHIDI Il03BOAAIOT C 60JibIIIeii 

)J.OCTOBepHOCThIO Il03BOAAIOT onpe,ll,eJIHTh ,ll,HHaMHKY naTOJiormecKoro 
npou,ecca KaK B JIHMq>aTHqecKHx y3nax, TaK H B napettxHMe nerKoro. 

,l(oKaJatto, qTO y 60JibHbIX ry6epKyJie30M opraHOB )J.bIXaHIDI, cpyHKIJ.IDI 

JIHMq>aTHqecKHX Y3JIOB H MHKpOIJ.HPKYJUIIJ,IDI nerKHX m1crynaer qruu,e y 
BnepBbie BbUIBJieHHbIX 6om.HbIX, qeM y OOJibHbIX pattee JieqeffHbIX. 

- C noMOIIJ.bIO paMottyKJIH.ll.OB ycTattoBJietto, qro y 6oJibHbIX ,ll,ecT­

PYKTHBHbIM ry6epKYJie30M oprattoB ,ll,bIXaHIDI MHKpOIJ.HPKYAAIJ.IDI nerKHX 
BOCCTaHarunmaeTCR He3Ha'llffeJibHO, TaK KaK cpH6po3Hbie H3MeHeHIDI npaK-

1WiecKH He IlO}J,ll:lllOTCR 3BOJII011IBHOMY npou,eccy. 
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AKceuoea M.E., Jlenaeea T.B., «l>oMeu ,l]..K. 
Ypoeeub apTepHaJibHOro ]laBJICHBH y ]lCTeii C pecJIJIIOKC­
uecJ>ponaTHeii, AHaruocQepoeauuoii c npeMeueueeM ,l].MCA­
cneuTerpacJ>ee. 
MHHH IleiJuampuu u iJemcKou xupypzuu M3 u CP P<P, MeiJUlJUHCKUU 
lJeHmp Ynpaellemm /(ellaMU Ilpe3uiJeHma P<P 

Peq>JIIOKC-HecpponaTHR (PH) - O,ll,Ha H3 OCHOBHbIX npHqHH BTOpHqttou 

apTepHaJibHOH mnepTeH3HH (Ar) y ,ll,eTeii. Pa3Hbie cpaKTOpbI MOryT HMeTb 
3HaqettHe B pa3BHTHH apTepHaJibHOH mnepTeH3HH npH PH. IJ;eJib 
HaCTORIIJ,ero HCCJie,ll,OBaHIDI - ycTaHOBHTb CBR3b Me)K)J.y ypoBHeM 
apTepHaJibHOro ,ll,aBJieHHR (A.Z:0 H CTeneHblO nopa)l(:eHHR napeHXHMbl 
noqeK y ,ll,eTeH C ny3bipHO-MoqeToqHHKOBbIM peq>JIIOKCOM. 

Cyrnqttoe MOHHTOpHpoBaHHe apTepHaJibHOro ,ll,aBJieHIDI (CMA,l() 6bIJIO 

npoBe,ll,eHO 52 60JibHbIM (cpe,ll,HHH B03pacT 9.6±3.3 JieT, 12 MaJibqHKOB H 
40 ,ll,eBoqeK), HMeBIIIHM ny3blpHO-MOqeTQqHHKOBbIH peq>JIIOKC B aHaMHe3e 

HJIH Ha MOMeHT 06cne,ll,0BaHID1. CTenettb PH onpe.D.emmacb Ha octtoBe 
pettocu,HHTHrpaq>HH c 

99
MTc-DMSA, cornactto KJiaccHq>HKaU,HH Goldraich 

et al., 1984. 3a apTepHaJibttyIO mnepTeH3HIO npHHHMaJIH IlOBbIIIIettHe 
CHCTOJIHqecKoro WHJIH .D.HaCTOJIHqecKoro A,l( 6onee 95 nepu,eHTHJIH MR 

nona H pocTa nau,HeHTa. CttH)l(:ettHe cpe,ll,ttero A,l( B ttoqttoe apeMR no 
cpaBHeHHIO c ,ll,HeBHbIM Mettee qeM Ha 10% pacu,eHHBaJIOCb KaK 

narnnomqecKHH U.HPKMHbIH pHTM "non-dipping". 

Bee 6onbttb1e 6bmH pa3.D.eJiettbI tta 3 rpynnbl: I rp. - 4 nau,HeHTa 6e3 
nopa)l(:ettHR napettXHMbI noqeK; II rp. - 31 6onbttou c 1-2 cTenettbIO PH; 

III rp. - 17 .D.eTeii c 3-4 CTenettbIO PH. Cpe.D.HHH B03pacT 6oJibHbIX, 
CTenettb cpyttKU,HOHaJibHbIX HapyIIIeHHH noqeK )J.OCTOBeptto He OTJIHqaJIHCb 
no rpynnaM. CMA,l( BbUIBHJIO apTepHaJibttylO mnepTeH3HIO y 9 ,ll,eTeii 

( q=0.17), 5 H3 KOTOpbIX ( q=0.16) HMeJIH IlOBbIIIIeHHe AJJ: H B pa30BbIX 
H3MepettIDIX. ApTepHaJibHM mnepTeH3IDI, narnnomqecKHii U.HPKMHbIH 
PHTM "non-dipping" qame acero BCTPeqanHcb y 6oJibHbIX III rp. (Ta6n.). 
IIpH 3TOM, cTenettb PH KoppenHpoaana co cpe.D.HHM CHCTOJIHqecKHM A,l( 
(r=0.48, p<0.01), cpei(HHM ,ll,HaCTOJIHqecKHM A,l( (r=0.57, p<0.01), 
cpe)J.HHM ypoatteM apTepHaJibHOro ,ll,aBJieHIDI (r=0.58, p<0.01). He 6bIJIO 
BblRBJietto CBR3H Me)K)J.Y ypoatteM A,l( H cpyttKIJ,HOHaJibHbIMH 

napaMeTPaMH noqeK (aenHqHttoii KJIY60qKoaoii q>HJibTPaU.HH H 
KattaJibU,eBOH KOHU,effTPaIJ,HH). 
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TaKHM o6pa30M, npoBe,1].ettnoe HCCJie,1].0BaHHe Il0,1].TBep)K,1].aeT TeCttyIO 
CBH3b Me)K.1].y ypoBHeM aprepHaJibHOro ,1].aBJieHffjl H CTeneHblO nopIDKeHHH 
napeHXHMbl noqeK y ,1].eTeH C ny3blpHo-MoqeToqnuKOBblM peq>JIIOKCOM. 
BceM ,1).eTHM c peq>JIIOKc-neq>ponaTueu, oco6enno 3-4 cTenenbIO PH, 
peKOMeH.1].yeTCH npoBe,1].eHHe cyTOquoro MOHHTOpHpOBaHHH An MH 

pauuero BbIHBJieHHH H CBOeBpeMeHHOH KoppeKQHH aPTepHaJibHOH 
runepTeH3HH. 

Ta6JIHQa 
I rp. II rp. III rp. 
{n=4) (n=31 (n=l 7) 

Cpe.nHuli: 9.5±3.7 8.5±2.8 10.9±3.5 
Bo3pacT 
60JibHblX 
(ro.na) 
MaJib1IHKH ( q) 0.5 0.06 0.47 

Afnpu 0 0 0.29 
pa30BbIX 

' . 

H3MepeHmlX 
(q) 
CHH)KeHue 0 0.09 0.24 
KaHaJibl.I,eBOH 
KOHueurpauu 
H (q) 

I 

K.Jiy601IKOBaH 0 0.23 0.29 
qmnbrpauug 
<70 
MWMHH/1. 73 M 
2 (q) 

Cpe,nHHH 93.6±8. 90.9±24. 85.3±25.8 
KJiy601IKOBaH 7 6. 
q>HJibTpal.I,HH 
(MJI/MHH/1, 73 
M2) 

Arnpu 0 0.03 0.47 
CMAn(q) 
Non-dipping 0 0.16 0.24 
(q) 

* p<0.05,** p<0.025,*** p<0.01 
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x21-2 X
2

1-J x2 
2-3 

6.6** 0 11.0* 
** 

0 10.2** 10.2* 
* ** 

0,4 1,2 1,7 

1,1 1,5 0,3 

0,1 2,6 12.1 

*** 
0,8 1,2 0,6 

J......___ 

A.A.liapaeoe, r.A.3y6oecKuii, C.11.ilQLIK, ,ll;.K.<l>oMue 
PMHOHYKJIH,!J.Ha.n oQeeKa acn3eecnoco6eocTu noqeK 
Hayl./,HblU lJeHmp 300p06bR oemeu PAMH 
p0 ccuuc,wu Hayl./,HblU lJeHmp PeH2eHopaouoJ102uu M3 u CP P<P 

XpouuqecKHu o6CTPYKTHBHhIH nuenoneq>puT (XOII), B03HHKa10muu ua 
qione aHOMaJIHH pa3BHTHH M01IeBbI,1J.eJIHTeJ1bHOH CHCTeMbI, 3aHHMaeT 0,1].HO 
03 Be.1].ymux MecT B CTPYKType yponoruqecKux 3a6oneBanuii, B CBH3u c 
TH)KeCTblO OCJIO)l(HeHHH, TPYAHOCTHMH B .1].HaruocTHKe "Jieqenuu. 
l13BeCTHO, 1ITO q>OpMHpOBaHue XOTI y ,!J.eTeH onpe,!].eJIHeTCH HaJIH1IHeM 
o6CTPYKTHBHbIX yponaTuu u npucoe,1J.uueuueM BTopuquoro 
n0enoneq>purn. 

0.1].HHM H3 caMbIX rp03HbIX OCJIO)KHeHHH nuenoneq>pHTa HBJIHeTCH 
ueqipocKJiep03, npHBO,!J.HIQHH K CHH)KeHHIO q>yHKQHH noqeK. B CBH3H C 
:nuM KonuqecTBennoe onpe,1J.eneuue o6'beMa q>ynKQuouupy10meu 
napeHXHMbl noqeK HBJIHeTCH qpe3BbI1laHHO aKTyaJibHbIM B ypononm. 

,ll;JIH OQeHKH CTPYKTypHo-q>yHKQHOHaJibHblX H3MetteHHH B 
noqeqnou TKaHH HCTTOJib3YeTCH CQHHTHrpaq>ffjl noqeK C Tc-99M nMcA. 
0 cTeneuu CHH)Kettm1 o6oeMa q>ynKQuouupy10meii TKauu cy.1].HT 
BhI1IHCJIHH naKOTTJienue «MeTKH» B Ka)K,1].0H H3 noqeK. HaKonnenHH P<t>TI 
O,!J.HOH H3 noqeK Mettee 45% OT «aKTHBHOCTH», 3aperHCTPHPOBauuou Ha,!]. 
JJ.BYMH D01IKaMH CBH,1].eTeJibCTByeT O ee q>yHKQHOHaJibHOH 
HenoJIHOQeHHOCTH. QqeBH,1].HO, 1ITO TaKaH MeTO,!J.HKa He,1].0CTaT01IHO 
0uqiopMaTuBna npu ABYCTopontteM nopIDKe~uu noqeK (oco6euuo 
JJ.Hq>q>y3HOM, npu OTCYTCTBHH BH,1].HMbIX Ha CQHHTHrpaMMax oqaroB 
CHH)KeHHH HaKOTTJieHml MeTKH), a TaK)Ke y 60J1bHblX C 0,1].HOH noqKoH. 

)viH DOBbIIIIeHffjl HHq>OpMaTHBHOCTH MeT0,1].HKH B PoCCHHCKOM uayquoM 
QettTpe peHTreuopa,1J.uonoruu coBMecTno c OT.1].eJioM yponoruu Hayqnoro 
QeHTpa 3.1].opoBMI )].eTeii pa3pa6ornua MeTO,!J.HKa onpe,1J.enettffjl 
HHTerpanbttoro 3axBaTa Tc-99M- ,ll;MCA napenxHMOH noqeK. 

OrnuqueM ee OT CTaH,!J.aPTHOU HBJIHeTCH H3Mepeuue aKTHBHOCTH 
pa,1J.uottyKJIH,1J.a B IIInpuQe, c noMOIQbIO raMMa-KaMepbI uanonuennoM 
P<t>n AO HH'heKQuu naQueHTy. Tiocne BttyTPHBeuuoro BBe.1].enuH P<t>TI 
BhinOJIHHeTCH H3Mepenue OCTaToqnou aKTHBHOCTH B IIInpuQe. 
qepe3 2 qaca nocne HH'beKQHH P<l>TI npOH3B0,1].HTCH 3anHCb CQHHTHrpaMM 
8 nepe.1].ueu u 3a.1].tteu npoeKQHHX c npepbIBanueM 3anucu no 
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speMeHu.IIpu 3TOM BJ,1qucm1eTcH 3axBaT P<l>II KIDKJJ:OH noqKoH u TaIOKe 
aKTHBHOCTb P<l>II B MeCTe HH'beKQHH. i:(anee BbiqucJIHeTCH HH,AeKc 
HHTerpanbHOro 3axsan1 mm KIDKJJ:OH H3 noqeK {IU) no cpopMyne: 
JU =U *100 
SF-SE-I, 
r.n:e U- 3axsaTa P<l>II noqKoH, 
SF- KonuqecTBo P<l>II B noJIHOM umpuQe, 
SE- KonuqecTBo P<l>II B wnpuQe nocne HH'beKQuu, 
I - KonuqecTBo P<l>II B MecTe UH'beKQHH. 
HaMu aHanmupoBaHbl pe3yJibTaTb1 o6cne.n:osaHHH 20 .n:eTeH c UH<peKQUeif 
MoqeBblBO.D:Hll\UX nyTeH. Y 10 m HUX OTCYTCTBOBaJIH KJIUHuqecKue, 
na6opaTOpHbie npH3HaKU noqeqHoH He.n:ocTaToqHOCTH. IIo .n:aHHblM 
.11:HHaMuqecKOH CQUHTUrpacpuu noqeK, nOKa3aTeJIU ceKpeQHH " Bbl.D:eJieHue 
Tc-99- MAr-3 y Hux TaIOKe 6hma csoespeMeHHOH. 3HaqeHuH JU 
COCTaBHJIH y HUX OT 45 .n:o 70 ( B cpe.n:HeM 56,4±13,4 ). 
y ceMU .n:eTeH C .n:sycropOHHHM nopIDKeHHeM noqeK u yMepeHHOH 
runepa30TeMUeH JU KOJie6ancH OT 18 .n:o 37, COCTaBHB B cpe.n:HeM 
25,7±11,2. 
XoTeJIOCb 6bI OCTaHOBHTbCH Ha pe3yJibTaTax o6cne.n:oBaHUH TPeX 
naQueHTOB c e.n:uHCTBeHHOH noqKoii. Y .n:soux .n:eTeii, nepeHecumx 
Hecpp3KTOMHIO no noso.n:y 0.11:HOCTOpOHHero ru.n:p0Hecppo3a JU COCTaBHJI 
103 u 162 COOTBeTCTBeHHO, a 0.11:HOro pe6eHKa, C ru.n:poHe<pp030M 
e.n:UHCTBeHHOH noqKu - 32. 

Pe3yJibTilTbl npose.n:eHHOro uccne.n:oBaHHH nOKa3bIBaIOT qro 

uttrerpanbHbIH 3axsaT Tc-i:(MCA noqKoM 6onee 45 csu.n:ereJibCTBYeT o ee 
HOpMaJibHOH )KH3Hecnoco6HOCTU. y .n:ereii nepeHecwux He<pp3KTOMHIO no 
noso.n:y 0.11:HOCTOpOHHero nopIDKeHHH noqKH Ha6mo.n:aeTCH nOBbIWeHHOe 
BKJI10qeHue P<l>II B ocTaBweifcH noqKe, csu.n:eTeJibCTBYIOU\ee o BHKapHoii 
ee runePTPo<puu. 

214 

B,E. BacBJILeo, A.B. KapaJIKeu, A.Ii. llepyuoo, )];.K. <l>oMBH, O.C. 
:Mncropa 
feoaTo6eJiecQeHTBrpatua o onpe~eneuee TaKTBKB Jieqeuea 
ocTporo XOJieQBCTBTa. 
Ka,Peopa ,PaK)'llbmemcKou xupyp2uu c K)'pcoM a1-1ecme3uoJ102uu-
pea1-1UMamoJ102uu U KYPC{]MU cepoe•mo-cocyoucmou xupyp2UU U 
rjJJ1e60J102uu </JYB (3a6. - aKaOeMUK PAH u PAMH B.C.CaeellbeB) PI'MY, 
rKE MI UM. H.H.Ilupo20ea, MocKea 

OQeHKa COCTOHHHH BHeneqeHOqHbIX )KeJiqHblX npOTOKOB CTana 

KJIIOqeBbIM cpaKTopoM npu onpe.n:eneHHH o6oeMa u cnoco6a neqeHHH 

60JibHblX C OCTJ)blM XOJieQUCTHTOM. 
u;enb pa60Tb1: oQeHKa ponu u MecTa renaro6HJiuCQHHTurpacpuu B 

pH.n:y .n:uarHOCTuqeCKHX " neqe6HblX MeponpuHTUH y 60JibHblX C OCTPbIM 

socnaneHHeM )KeJiqHoro ny3bipH. 
MaTepuanoM pa60Tbl HBJIHIOTCH pe3yJibTaTbl neqeHHH 125 

6oJibHbIX, onepupoBaHHbIX no noso.n:y OCTPOro XOJieQHCTHTa. 
BceM 60JibHblM Ha .n:oonepaQHOHHOM 3Tane BblUOJIHHJiaCb 

renaT06HJIHCQHHTHrpacpHH C onpe.n:eneHUeM BpeMeHH TPaH3HTa 
pa.n:uocppMnpenaparn no BHeneqeHoqHbIM )KeJiqHbIM UYTHM. 

OKoHqaTeJibHO O COCTOHHHH BHeneqeHOqHbIX )KeJiqHbJX nyreH Ha 
nepsoM 3Tane uccne.n:osaHHH (I rpynna, 75 naQueHToB, 1998-2000 rr) 
cy.n:HJIH no pe3yJibTaTaM HX npHMOrO peHTreHOKOttrpaCTHpOBaHUH: 
HHTpaonepaQHOHHOH XOJiaHruorpacpuu HJIH 3HJ1:0CKonuqeCKOH 
peTporpa.n:HoH naHKpearoxonaHruorpacpuu. fECr Ha 3TOM 3Tane 
HBJIHJiaCb BCnOMoraTeJibHblM MeTO.D:OM .n:uarHOCTUKH, HH<popMaTHBHOCTb 
ee oQeHusanu peTpocneKTHBHO. Ha BTopoM 3Tane uccne.n:osaHHH (2 
rpynna, 50 naQHeHTOB, 2001-2003 rr) OQeHKa COCTOHHHH )KeJiqHblX nyTeH 
u Bbl6op TaKTHKH neqeHHH npoBO.D:HJIUCb TOJibKO Ha OCHOBaHHH 

HeHHBa3HBHbIX MeTOJ1:0B o6cne.n:oBaHHH. 
B uccne.n:osaHHe He BKJIIOqeHbl naQHeHTbl C BbipIDKeHHOH 

runep6HJiupy6uHeMueii (6HJiupy6uH UJiaJMbI 6onee 80 MKMOJib/JI) u 
oqesu.n:HbIMH yJibTPaJBYKOBbIMH npH3HaKaMu )KeJiqHoH runepTeH3HH 

(.n:uaMeTP xone.n:oxa 6onee 12 MM). 
O6e rpynnbI 6oJibHblX 6bIJIH o.n:Hopo.n:Hbl no cpopMe OCTPOrO 

XOJieQHCTHTa, cpoKaM 3a6onesaHHH, B03pac-ry " conyTCTBYIOU\eH 

naTonoruu. 
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Pe3yJihTaTbl HCCJie)J.0BaHHH n03B0JIHJIH ycTaH0BHTh, qTo y ·75 
naQHeHToB, C0CTaBHBIIIHX nepByIO rpynny H BKJIIOqaBIIIHX B ce6.si: 16 
naQHeHT0B C pa3JIHqffhlMH q>OpMaMH )KeJizyx, · qyBCTBHTeJibH0CTh rJ,Cf' B 

OQeuKe np0X0)J.HM0CTH X0Jie)J.oxa C0CTaBHJia 98. 7%, a cneQHq>Hquocn 

MeTO)J.HKH - 93% y 6oJibHhIX c 0CTPhIM X0JieQHCTHT0M H 68,8% - npH 

0CJI0)l(HeHHH 3a6oneBaHH.SI )KeJizyxoii 

BhICOKa.SI HHq>OpMaTHBHOCTb PaAH0ttyKJIH)J.H0ro MeT0)J.a HCCJie)J.0Baum1 

B OQeHKe npoX0)J.HM0CTH renaTHK0X0Jie,Aoxa npH o6cne)J.OBaHHH 60JihHbIX 

C 0CTPbIM X0JieQHCTHT0M nocny)KHJia 0CH0BaHHeM )J.JI.SI 0TKa3a OT 

HffTPaonepaQHOHHOH HHCTPYMeHTaJibHOH peBH3HH )KeJiqffblX npoT0K0B 

npH )J.aJibHeHIIIHX onepaQH.SIX y 60JibHhlX C H0pMaJihHbIMH n0Ka3aTeJI.SIMH 

TPaucnopTa P<l>Il no· xone,Aoxy. IlaQHeHTaM c BhI.SIBJieHHhIM, npH 

npoBe,AeHHHpa,AH0ttyKJIH,AH0fO HCCJie)J.oBaHH.SI, 3aMe,AJieHHeMTPaHcnopTa 

P<l>Il BhIIl0JIH.SIJiaCb )J.00nepaQH0HHa.SI 3H)J.0CK0nHqecKa.si: 

nauKpearoxonaurHorpaq>H.SI HJIH np.si:Moe K0ffTPaCTHpoBauHe )KeJiqHhIX 

nyTeH BO BpeM.SI onepaQHH AJIR 0KouqaTeJibH0f0 ycTaH0BJieHHR (H 

YCTPaHeHH.SI) npHqHH uapyllleHH.SI 0TT0Ka )KeJiqH B KHIIIeqnHK. 

Ha BT0p0M 3Tane HCCJie)J.0BaHHH cpe)J.H 50 60JihHhIX C 0CTPhIM 

xoneQHCTHT0M 6e3 KJIHHHqecKHx u HHCTPYMeHTanhHhIX npH3HaKoB 

MexauuqecKoii H napeuxuMaT03HOH )Kenzyxu y 41 naQHema, no ,AaHHhIM 

fECr, 6hm coxpaueu xopollluii )KeJiqeoTToK, qTo nocny)KHJI0 

OCHOBauueM )J.JIR 0TKa3a OT HHTPaonepaQH0HHOH )J.MaruocTHKH. Ilpu 3T0M 

17 60JihHhIM YAaJI0Ch BhIIl0JIHHTb X0JieQHCTIKT0MHIO 113 MHHH-)J.0czyna, a: 
IO - npott3Be,Aeua onepaQH.SI c npHMeueutteM BH,AeonanapocKonHH. 

OCTaJibHhie 14 naQHeHT0B, B CB513H C HaJIHqHeM pacnpOCTPaHeHHOf0 

nepHTOHHTa H npe,AI1IecTBy1011..lttX onepaQttH ua BepxueM 3Tame 6p10I1Iuoii 

nonocTH, 6bmH onepHpoBaHhI H3 CTaH,Aapmoro ,Aoczyna no <l>e,AopoBy, 

O)J.HaKO 6e3 BhI,AeJieHHR 3JieMeHT0B neqeuoqu0-)J.BeHa,AQaTHnepcTHOH 

CB.Sl3KH H KaHIOJI.SIQHH X0Jie,Aoxa, qTQ 3HaqHTeJibH0 C0KpaTHJI0 BpeMR 
onepaQHH 

B )J.eBRTH ua6JIIO)J.eHHRX HMeJio MeCT0 CQHHTHrpaq>HqecKa.si: 

KapTHHa 3aMe)J.JieHH.SI )KeJiqeoTT0Ka, qTo nocny)KHJI0 0CH0BautteM )J.JI.SI 

npoBe)J.eHHR 3H)J.0CK0nHqecKOH X0JiaHrHorpaq>HH, H. JIHIIIh B 0)J.H0M 

cnyqae - HffTPaonepaQH0HH0ro HCCJie)J.0BaHHR X0Jie,Aoxa B CB513H C 

3KCTPeHHhIM xapaKTep0M onepaQHH. Ila )J.aHHhIM np.si:Moro 

KOffTPaCTHpOBaHHR )KeJiqffblX nyTeii y TPeX naQHeHT0B 6bIJI Bhl.SIBJieH 

CTeu03 60JihIIIOro ,Ay0,lJ.eHaJihH0ro cocoqKa, B TOM qHcJie B ABYX 
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11a6JIIO)J.eHHRX - B coqeTaHHH C X0Jie)J.0X0JIHTHa30M. B 0CTaJihHhlX 

11a6JIIO)J.eHHRX MexauuqecKHX npeDRTCTBHH )KeJiqe0TT0KY Bbl.SIBJieH0 ue 

6bIJI0. y 3THX 6oJihHhIX ua onepaQHH 0TMeqanach Bblpameuua.si: 

umpHJibTPaQH.SI renaTO,AyO,lJ.eHaJihHOH CB.Sl3KH, qTQ n03B0JIReT cqHTaTh 

npHqHHOH 3a,Aep)KKH )KeJiqeoTT0Ka He)J.0CTaToquy10 penaKCaQHIO 

cqrnuKTep0B OMH u MuppH3H B ycnoBHRX C)J.aBneuu.si: 

nepHX0Jie)J.0XeaJibH0ro uepBH0ro CDJieTeHHR B0CnaJIHTeJihHhlM 0TeK0M. 

l1cnOJih30Bauue pe3yJihTaT0B rEcr AJIR BhI6opa Jieqe6uoii 

TaKTHKH n03B0JIHJI0 3HaqHTeJihH0 qall.le npttMeH.SITh MaJI0HHBa3HBHbie 

TeXH0JI0fHH X0JieQHCTIKT0MHH. B pe3yJihTaTe 3T0ro yMeHhIIIHJiaCb 

npo,ll.0Jl)KHTeJihH0CTh npe6bIBaHH.SI naQHeHT0B B CTaQH0Hape nocne 

onepaQHH. Eonee qeM B DRTh pa3 C0KpaTHJI0Ch qHCJI0 npRMhIX 

peHTreH0K0ffTPaCTHhIX xonauruorpaq>uii, B pe3ynhTaTe qero 

cymecTBeHH0 yMeHbIIIHJiaCb nyqeBa.si: Harpy3Ka Ha 60JihHOro, a TaKme 

npo,ll.0Jl)KHTeJihH0CTh onepaQHH H uapK03a. 
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CanTona r.,n;., KapaJIKee A.B., <l»oMne ,lJ;.K., IIJiaTona E.C., 
HonnKoBa H.C. 
Cn:nHTHI"patl>n11ecKaH on:eeKa npoxo~HMOCTD MaTO'IHblX Tpy6 
Ka,Peopa rjJa1<yJ1bmemcKou xupyp2uu PI'MY (3a6.- aKaoeMUK 
B.C.Ca6ellbe6), Meou1,1u11cKuu ~e11mp YI( llpe3uoe11ma P<P 

Henpoxo,nHMOCTb MaToqHbIX TPY6 HBJUleTCH o,nHoii H3 HaH6onee 
qacTbIX npHqHH HapymeHIDI penpo.nyKTHBHOH <pyHKQHH )KeHII.lHH, 
C0CTaBJIHH 40% cnyqaee 6ecnno,nIDJ. PaHHee BblHBJieHHe ,naHHOH 
naT0JI0rHH KaK npuqHHbl 6ecnno,nIDI HBJIHeTCH Ba)KHOH 3a,naqeii 
coepeMeHHOH Me,!J;HQHHbl. IIoucK H0BbIX MeT0,!J;0B 0QeHKH C0CT0HHIDI 
MaToqHbIX TPY6 o6ycnoeHJI pa3pa6oTKY Hoeoro cnoco6a oQeHKH 
aHaTOMHqecKoii u <pyHKQHOHaJibHOH npoxo,nuM0CTH MaTOqHbIX TPY6. 

QeJib. Onpe,neJIHTb ,nuarH0CTHqecKHe B03M0)KH0CTH 
CQHHTHrpaq>HH MaTOqHbIX TPY6 e oQeHKe HX npoxo,nHM0CTH. 

MarepHaJibl H MeT0,!J;bl. B. KJIHHHKe <paKyJibTeTCKOH xupypmu 
PrMY o6cne,noeaHo 22 naQHeHTKH c 6ecnno,nueM e eo3pacTe OT 23 .no 39 
JieT. J,fa HUX C nepeHqHblM 6ecnno,nueM 6bIJIO 11 60JibHbIX, C BTOpuqHbIM 
- 2 naQHeHTKH, y OCTaJibHbIX BblHBJieHbI pa3JIHqHbie eocnanHTeJibHbie 
3a6oneeaHID1 reHHTaJIHH (5 6oJibHbIX), 4 naQueHTKH nepeHecnH pe3eKQHIO 
MaToqHoii TPY6b1 no . noeo.ny BHeMaTOqHoii 6epeMeHHOCTH. BceM 
6oJibHbIM BbIIl0JIHeHa CQHHTHrpaq>IDI MaTOqHbIX TPY6 c nOMOII.lblO raMMa­
KaMepbl «Millenium-MIIP» (USA, GE). Hccne,noeattIDI npoeo,nHJiucb eo 
BTOpy10 <pa3y MeHCTPYaJibHOrO QHKJia. 

BttyTPHMaTOqHo BBO,!J;HJIH 99
m Tc-MaKpoTex B ,n03e 80 MEK u 

npOB0,!J;HJIH ,neyxKpaTHyIO, a HHor,na TPeXKpaTHyIO ,!J;HHaMuqecey10 
CQHHTurpaq>HIO MaTKH u MaTOqHbIX TPY6 e reqeHue 1 qaca, 3areM qepe3 2 
qaca u, B HeKOTOpbIX cnyqaHx, qepe3 24 qaca. Pa,nHo<papManpenapaT 
(P<I>Il) npo,neurancH 3a cqeT nepucTaJibTHKH MaToqHbIX TPY6, qTO ,naeano 
B03M0)KH0CTb BblHBHTb He TOJibKO aHaTOMuqecey10, HO H 
<pyHKQHOHaJibttyIO npoxo,nHMOCTb MaTOqHblX TPY6. 

Pe3yJILTaTbI u o6cy)K,neHue. B xo,ne qacoeoro uccne.noeaHHH y 
ecex 60JibHblX qeTKO KOHTPaCTHpoeanacb noJIOCTb MaTKH. y naQHeHTOK C 
nepeHqHbIM 6ecnno,nueM c 15 MHH uccne,noeaHIDI qeTKo 
KOffTPacTupoeanacL npaeaH MaToqHaH TPY6a c a,neKBaTHbIM 
nocrynneHueM P<I>Il e Hee. JleeaH MaTOqHaH TPY6a BH3YaJIH3upoeanacb c 
30-45 MHH. qepe3 2 qaca B 3TOH rpynne 60JibHbIX y 9 naQHeHTOK 
onpe,neJIHJIOCb «o6JiaKo» aKTHBH0CTH e 6pIOIIIHOH nonocm, qTo 
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YKa3bIBaJIO Ha aHaTOMUqecKyIO H <pyHKQHOHaJibttyIO npoxo,nHMOCTb 
MaTOqHblX TPY6. qepe3 2 qaca y ,neyx 6oJibHblX BbUIBHJIH DOCT)'IlJieHue 
P<I>Il e 6p10mey10 nonocTb TOJibKO cnpaea, a cneea onpe,nemmocb 
3aMe,nneHue 3BaKyaQuu P<I>Il no MaTOqHoii TPY6e. Y 6oJibHblX c 
BTOpHqHblM 6ecnno,nueM MaToqHbie TPY6bI BH3YaJIH3HpOBaJIHCb HeqeTKO, 
P<I>Il B 6p1011Ittyl0 DOJIOCTb He nocrynan. y naQUeHTOK nocne pe3eKQHH 
O,!J;HOH H3 MaToqHbIX TPY6 BblHBJieHa <pyHKQHOHaJibHaH C0CT0HTeJibHOCTb 
ocTaemeiicH MaTOqHoii TPY6b1 (P<I>Il nocrynan e 6p10mey10 nonocTb 
qepe3 2 qaca). B rpynne 6oJibHbIX C eocnanHTeJILHblMH 3a6oJieBaHIDIMH 
reHHTaJIHH no ,naHHblM CQHHTHrpaq>HH K0HTPaCTHpoeanacb 0,nHa H3 
MaTOqHbIX TPY6 (2-TOJibKO JieBaH, 2- T0JibKO npaeaH, 1- o6e) c 
,!J;OCTaTQqHbIM DOCT)'IlJieHUeM P<I>Il B 6p1011Ittyl0 DOJI0CTb. 
CQHHTurpa<puqecKHe ,naHHbie noJIH0CThlO C0BDaJIH C pe3yJILTaTaMH 

peHTreHOKOffTPaCTHOH mcrepocanbnHHrorpaq>HH. 
3aKJI10qeHue. CQHHTHrpaq>IDI MaTOqHbIX TPY6 HBJIHeTCH 

npoCTbIM, BblCOKOHHq>OpMaTHBHbIM H 3<p<peKTHBHblM cnoco6oM 
,nuarH0CTHKH TPY6Horo 6ecnno,nIDI. MeTO,!J; no3BOJIHeT BbIHBHTb He T0JibK0 
aHaT0MuqecKyIO, HO " <pyHKQHOHaJibttyIO npoxo,nHM0CTb pa3,neJibHO 

Ka)K,!J;OH TPY6bI. 
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B.A.IleyYxoe, JI.«l>.CTepnuea, A.E.TpaeKne, 3.P.KaeTeMnpoea 
PMHOHYKJIH,l(BaH OQCBKa MexaBH3MOB .z.eiiCTBHH <l>lfillAHT-C ope 
JIC'ICHDH eapymenuii JIHDH,l(BOro MeTa60JIH3Ma. 
(PI'MY, <PI'Yll I'HHXT30C, MocKea) 

B KJIUHUKe cpaKyJihTeTCKOH xupypruu PrMY neqeHue 
3a60JieBaHUH, o6ycJIOBJieHHhIX ,[(JITI, paccMaTPUBaIOTCR C no3UQUU 
nunu.LJ,Horo .lJ.UCTPecc-cuH.LJ,poMa (JI,[(C). Hau6onee BIDKHhIM 3BeHoM 
naToreHe3a JI,[(C RBJIRIOTCR tt3MeHemrn npupo.LJ,Horo MexaHtt3Ma 
xonecTepnHoaoro roMeocrn3a - 3HTeporenaTnqecKou QUPKYJIRQuu 
)KeJiqHhIX KUCJIOT (3rQ)KK). KoHcepBaTUBHM 6JIOKa.LJ,a 3IJJ;)KK 
MaCJIRHo-neKTuuoaou 3MYJihcueu (Mll3) <l>IB.llaHT-C (<l>IJ; P<l> 
BHMXT3OC u IleHTa Me.l1., PoccuR) 6onee 3cpcpeKTUBHa B cpaBHeHuu <? 

U3BCCTHhlMU runOJIUnU.LJ,eMuqecKUMU cpe.LJ,CTBaMU. <l>MlliaHT-C He 
RBJIReTCR JieKapcTBCHHhIM cpe.LJ,CTBOM B npRMOM CMhlCJie, TaK KaK ero 
KOl\1UOHeHThl He BCaCbIBaIOTCR B )KCJIY.lJ.OqHO-KUIIIeqHOM TPaKTe " 
nHepTHhI c xuMnqecKoii ToqKu 3peHuR. <l>IBllaHT-C no cyTn 
npe.LJ,CTaBJIReT HOBhIH KJiacc Jieqe6HhlX cpe.LJ,CTB a BU.LJ,e CJIO)KHOH aKTUBHO~ 
MHOroKOMnoHeHTHOH MUKp03MYJihCUU, TepMO.lJ,UHaMuqecKU ycTouquao~ 
B Kncrrou u I.Qenoquou cpe.LJ,ax, o6paTUMOH B npucYTCTBuu )KeJiqHhIX 
KUCJIOT, KOTOpaR ue yqacTByeT B MCTa60JIU3Me; UMCCT BhICOKYIO 
noaepxuocTuy10 3uepru10; CTPYKTYPHYIO ynopR.LJ,oqeuuocTh; 
onpe.L1,eneuuy10 opue"TaQUIO u opraumaQuIO ua.LJ,MOJieKynRpHhIX 
o6pa30BaHHH. '• 

IJ;eJih uccJie.LJ,oBaHnR: uccne.LJ,oaaHue TPaucnoprn Mll3 
<l>IBllaHT C no )KeJiy.LJ,oqHo.:.KunieqHoMy TPaKTY u npoQeccoa acachrnaHuR 
B HeM nocne npueMa npenaparn. 

MaTepuan u MeTO.lJ.hI: TPaHcnopT Mll3 <l>IB.llaHT C myqancR c 
, nOMOI.QhlO BBC.LJ,eHMR B ero )KU.lJ.KYIO cpa3y 40 MEK Te-99-nepTeXHeTaT c 

noKa.LJ,pOBOH 3anuChlO .lJ.O 24 qacoa; npoQCCChl BCaChIBaHMR BO.LJ,hl " 
)KU.LJ,KOCTU MCTO.LJ,OM cpaBHCHUR aKTUBHOCTH pa.LJ,uocpapMnpenapaTa NaJ-
131 B Kpoau, BBe.LJ,eHuoro q.epe3 poT B cpmuonoruqecKOM pacTBope 

( cyMMapurui .lJ.03a Ha O.lJ.HO uccne.LJ,oBauue paBHa 0,8 MEK), .lJ.O u nocne 
npueMa Mll3 <l>IBllaHT C. 

Pe3yJihTaTh1: qepe3 40 - 120 MttttyT nocne npueMa Mll3 
<l>MlliaHT C pa.LJ,UOttyKJIU.lJ,HaR MeTKa paBHOMCpHbIM CJIOeM 
pacnpe.LJ,eJIRCTCR no TOHKOH KUIIIKe, r.LJ,e Hax:O.LJ,MTCR B TeqeHUe 12 -24 
qacoa. qepe3 24 qaca BCR MeTKa KOHQeHTPttpyeTcR B neaou nonoBnHe 
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TOJICTOH KUIIIKU. Ilocne npueMa Mll3 <l>IBllaHT C ue HapyIIIaeTCR 
acachIBaHue BO.lJ.hI: pa3HttQa KOHQeHTpaLUiii pacTBopa tt3oTona He 
npeBhllllaJia 4-6% (p>0,05). TaKUM o6pa30M, a6COJIIOTHO HeHTPaJihHhIH 
.LJ,JIR opraHU3Ma, He BCaCbIBaIOll{UHCR npu TPaH3UTe no )KeJIY.LJ,OqHo­
KUIIIeqHoMy TPaKTY u xoporno 3BaKyupy10muucR u:3 Hero, He TOKcuqHhIH, 
He TPaBMupy10mun cnu3ncTb1e o6onoqKU, He tt3MeHR10mu:n pH xuMyca u 
cpe.lJ.hI Haxo)K.lJ.eHnR, He Hapyrna10muu Mern6ontt3M oprauu:3Ma, <l>IB.llauT­
C He npenRTCTByeT BCaCbIBaHUIO BO.LJ,hl U 3JieicrpOJIMTOB. 

Ka)K.lJ.hIH tt3 KoMnoHeHTOB <l>IBllaHT-C aKTUBHO yqacTayeT B 
HOpMaJIU3aQUU JIUnU.lJ,HOro MeTa6oJIU3Ma. IleKTUH, COCTaBJIRIOll{UH 
OCHOBY 3MYJihCUU, He BCaChIBaeTCR B TOHKOH KUIIIKe, ycToH:qUB K 
.LJ,eHCTBUIO pa3JIUqHhIX cpepMeHTOB u o6ecnequaaeT CBoeo6pa3HOe 
6uonoruqecKoe .lJ.CHCTBtte, ocHoBaHHOe Ha cpopMupoaaHuu cpu6po3HOro u 
aMopcpHoro MaTPttKca, B qacTHOCTU, no Tnny «aMopcpHoro cuTa». 
<l>U3UKO-XUMUqecKue CBOHCTBa 3TOrO MaTPUKCa U onpe.LJ,eJIRIOT 
roMeOCTaTu:qecKue H TepaneBTnqecKue cpyHKQUU nuI.QeBbIX BOJIOKOH. 

Eenoe MaCJIO (38% OT o6meu MaCChl 3MYJihCUU) HaXO.lJ,MTCR B"YTP" 
neKTUH-arap-arapoaou Kancynhl, aKTnBHO TPaHcnopTHpy10meu )KeJiqHhie 
KUCJIOThl B TOJIC'I)'IO KUIIIKy. B HeH neKTUH U arap-arap nO.LJ,BepraIOTCR 
MUKp06HOH cpepMeHTaTUBHOH o6pa6oTKe, U.LJ,CaJihHO HOpMaJIU3YIOT 
MUKpocpnopy KUIIIequnKa " nOJIO)KMTCJihHO BJIMRIOT Ha npoQeCChl 
numeaapeHUR. )I{eJiqHhie KUCJIOThl nocne MUKpo6HhIX TPaHccpopMaQUH a 
pacTBopeHHOM B Ba3eJIUHOBOM Macne BU.LJ,e 3JIUMUHttpyIOTCH U3 TOJICTOH 
KUIIIKU. TaKUM o6pa30M, BOCCTaHaBJIUBaeTCR MexaHU3M cpeKaJihHOH 
3KCKpeQHU CTepou.LJ,a. . 

OcHOBHhIMU npenMymecTBaMu <l>IBllaHT-C no cpaBHeHmo co 
MHOrUMH U3BeCTHhIMU cpapMaKOJIOruqecKUMU npenapaTaMU CJie.LJ,yeT 
Ha3BaTh BOCCTaHOBJieuue npupO.l1,HOro MexaHU3Ma XOJICCTepUHOBoro 
roMeocTa3a; ueiiTPaJihHOCTh KOMnoHeHToB; BhICOKttii 
XOJieCTepttHCHU)KalOll{UH U KJIUHuqeCKUH 3cp<peKT; B03MO)KHOCTh 
6e3onacHoro .lJ,JIMTCJihHOro JieqeunR; OTCYTCTBUe OCJIO)KHCHUH; npueM 1 
pa3 B He.LJ,eJIIO. 

BhIBO.lJ.hI: 1. JJeqe6HhIH 3cp<peKT <l>IBllaHT-C o6ycJIOBJieH 
BOCCTaHOBJieHUeM uapyIIIeHHOH npu .lJ,UCJIUnonpoTeU.LJ,CMUU cpeKaJihHOH 
3KCKpeQUU )KeJiqHhIX KUCJIOT, aKTUBHOH 3HTepocop6Quen " 
uopMaJitt3aQuen MUKpo6uoQeuo3a KUrneqHnKa. 

2. Bo apeMR TPaHcnoprn Mll3 <l>IBllaHT C He uapyrnaeTCR 
BCaChIBaHue B0.lJ,hl U 3Jiel<TpOJIMTOB. 
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3. He HBilHHCb JieKapcTBeHHbIM cpeACTBOM, 3HTepocop6eHTOM 
HJIH nm:l{eBoii Ao6aBKoii B KnaccuqecKoM noHHMaHuu, <l>MlllaHT-C 
OTKpbrnaeT HOBOe IlOKOileHue XHMuqecKH HeiiTpaJibHbIX, 6uonoruqecKU 
aKTHBHbIX, KnHHuqecKU 3cpq>eKTHBHbIX cpmuonoruqecKux 
TepaneBTuqecKux npenapaToB. 
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3.P.KanTeMepoea, A.M.Top11enoe, A.B. KapaJIKen, JI.cl>.CTepnena, 
A.E.TpaeKen, E.A.AJieKceeea, A.X. ,l);Jarypoea, B.A.Ile-ryxoe 
PaneonyKJiennaH nearnocTeKa napymeneu tynKnee ne11ene ope 
MBOMe M3TKB, 
(PI'MY, (f)I'Yll I'HHXT30C, MocKea) 

~eni, uccneAOBaHnH: myqeHue HapyrneHuii cpyHKQHtt neqeHu npu 
MHOMe MaTKH PMHOttyKnU,l\HbIMH MeTOAaMH. 

MeTOAbI: o6cneAOBaHO 57 naQueHTOK c MHOMOH MaTKH AO 
onepaTHBHOro neqeHUH: paJMepaMu AO 12 HeAeni, (1 rpynna) u 6onee 12 
HeAeni, (2 rpynna). B1,monHeHbI renaT06HJiucQnHTurpacpuH (IBCr), 
CQHHTHrpacpHH neqeHu C onpeAeJieHHeM cpyHKQHOHaJibHOll aKTHBHOCTU 
peTHKYJI03H.l\OTenuan1,Hott cucTeMbI (P3C), 6uoxuMuqecKue 

uccneAOBaHUH. CpeAHHll BO3pacT )l(:eHUlHH COCTaBHJI 47,5±4, 12 neT. 
Pe3yn1,TaTb1: HapyrneHHH nunU,l\Horo o6MeHa y naQHeHTOK o6eux 

rpynn COOTBeTCTBOBaJIH TaKOBbIM npu IlHilU,l\HOM AHCTPeCC-CHHAPOMe H 
KOppenupoBaJIH C H3MeHeHUHMH ropMOHaJibHOro cpoHa, MHTeilbHOCTblO 
3a6oneBaHHH H pa3MepaMH MHOMbl. Ilpu AHHaMuqecKOll (fECr) BpeMH 
MaKCHMaJibHOro HaKonneHUH PMHOcpapMnpenapaTa renaTOQHTaMH, 
xapaKTepu3ywmee ux *enqeceKpeTopuy10 aKTHBHOCTb, 61,mo yBenuqeHo 
B 1 rpynne Ha 32%, Bo 2 rpynne Ha 45%. BpeMH TPaHcnoPTa 
paAHOlpapMnpenapaTa qepe3 renaTOQHThI (*enqe3KCKpernpHaH cpyHKQHH 
renaTOQHTOB) 6bmo yBenuqeHo Ha 23 % B 1 rpynne u Ha 31 % BO BTopoii u 
xapaKTepmoBano 3Mep)l(:Ky P<l>Il Ha ypoBHe renaTOQHTOB. BpeMH 
noczynneHHH H3OTOna B 12-TH nepcTttylO KHllIKY 61,mo 3aMe,l\IleHo B 1 
rpynne Ha 65%, BO BTOpoii Ha 86%, qTQ HBMeTCH AOCTOBepHblM 
CBU,l\eTenbCTBOM AHccpyHKQHH ccpuHKTepa 0MB npu pa3IlH'IHblX 
pa3Mepax MHOMbl MaTKH. MoTOpH0-3BaKyaTOpHaH cpyHKQHH )l(:eil'IHOro 
ny31,1pH no AaHHblM fECf 61,ma CHH)l(:eHa no cpaBHeHHJO c HOpMoii Ha 
46% a 1 rpynne u Ha 56% BO 2 rpynne. l-fayqeHue P3C ne'leHH, BpeMH 
MaKCHMaJibHOro JaxBaTa paAuocpapMnpenapaTa B neqeHH (Tmax) 61,mo 
yBenH'leHO y naQHeHTOK C MHOMOH MaTKH ,IJ.O 12 He,1J.en1, Ha 61 % H Ha 74% 
B rpynne naQHeHToK c MHOMOH 6on1,umx paJMepoB. CHH)l(:eHue 
cparoQHTapHOll aKTHBHOCTU KYilq>epoBCKHX KneTOK y 6onbHbIX o6eux 
rpynn conpoBo)l(:,IJ.anoci, nepepacnpe,1J.eneHueM BeH03HOH u apTepuanbHOH 
cppaKQHH ne'leHO'IHOro KpOBOTOKa. OTMeqeuo yBenuqeuue a~puani,uoii 
q>paKQHH KpOBOTOKa Ha 66 - 73% (p<O,O5) H CHH)l(:eHHe BeH03HOll 
cppaKQHH ua 18 -23% (p<O,O5) COOTBeTCTBeHHO rpynnaM. 
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BhIBO.lJ.hI: 1. HapyrneHIDI cpyHKUHii neqeHH He HBJIHIOTCH cneuucpuqecKHMH 

.l].JI}I MHOMbl MaTKH, HX cne.ri.yeT OTHOCHTb K npoHBJieHIDIM CHCTeMHbIX 

.ri.ucMeTa6onuqecKHx npoueccos. 

2. HapyrneHIDI )KenqecumeTuqecKoii u )Kenqe3KcKpeTOpHoii cpyHKUHii 

neqeHH, H3MeHeHIDI aKTHBHOCTH KYTTq>eposcKHx KneTOK KoppenupyIOT c 
HapyrneHHHMH JIHilH.l].HOro o6MeHa, .l].IlHTeJihHOCTblO 3a6oneBaHH}I " 

pa3MepaMH MHOMbl MaTKH. 

3. Pa.ri.uouyKnH.lJ.Hbie MeTO.l].bl Il03BOJI}IIOT BhrnBHTb paHHHe 

cpyHKUHOHRnbHbie HapyrneHH}I neqeHH, rpe6yIOI.QHe KoppeKUHH .l].0 " 

nocne xupypruqecKoro neqeHHH . 
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B,A.IleyYxoe, JI.<l>.CTepnuua, A.E.TpaeKne, 3.P.KaeTeMepoea 
PMHOBYKJIH~Hble MCTO~bl B OQeeKe 3cJ,cJ,eKTHBBOCTH uoeoro 
upenapaTa ~JIH Jieqeuun uapymeuuii JIHDH~eoro o6Mena - MacJinno­
neKTHHoeoii JMYJILCHH <l>IIillAHT-C 
(PI'MY, <PI'YII I'HHXT30C, MocK6a) 
1..J,eJih HCCJie.l].OBaHIDI: oueHKa pe3yJibTaTOB JieqeHH}I HapyrneHHH 

JIHilH.l].HOro o6MeHa MaCJIHHo-neKTHHOBOH 3MYJibCHeii (MII3) <l>HI.llaHT C 

(IIEHTA Me.ri., PoccIDI) pa.ri.uottyKnH.lJ.HhIMH MeTO.ri.aMH. 

MaTepuan u MeTO.lJ.hI: 06061.QeHbI pe3yJihTRThI npnMeHeHIDI MII3 

<l>Hlllam C npu JIHTTH.lJ.HOM .ri.ucrpecc-cnHJJ.pOMe CasenbeBa. J,fayqeHhI: 

JIHilH.l].HbIH o6MeH 6HOXHMHqecKHMH MeTO.l].aMH, )KeJiqeceKpeTopHM u 

,KeJiqe3KCKpeTopHM cpyHKUHH neqeHH MeTO.l].OM 

renaT06HJIHCUHHTHrpacpHH (fECr), cpyHKUIDI peTHKYJI03H.l].OTeJIHRnbHOH 

CHCTeMbl neqeHH C IlOMOI.QblO CUHHTHrpacpuu, MHKpo6uoueH03 

KHrneqHHKa H co.ri.ep)KaHHe 3HTOTOKCHHa B IlJIR3Me KpOBH JIAll-TeCTOM. 

Pe3yJihTRThI: ,[J;ucnunonpoTen.ri.eMIDI pa3BHBaeTcH Ha cpoHe 

nporpeccupyIOI.QHx HapyrneHnii cpyHKUHii neqeHu. rnaBHbie m HHX -

cHH)KeHne cume3a ,KeJiqu, ee noczynneHIDI B xone.ri.ox, ,KeJiqHhIH ny3hipb 

" B KHrueqHHK, MO,KHO ycTaHOBHTb JIHillb C IlOMOI.QblO rECr. Ilo ee 
pe3yJibTaTaM qeTKO onpe.ri.eJIHeTC}I ypoBeHh XOJieCTR3a (B renaTOl..{HTax 

nu6o BHeneqeHoqHhIX ,KeJiqHhIX nyrnx), a TaK*e Bh16upaeTcH 

HanpasneHHe Tepanuu. 3cpcpeKTHBHOCTh ynhrpa3BYKOBhIX uccne.ri.osaHHH 

B 3TOM nnaHe 6JIH3Ka K uymo. ,[J;nc6H03 " CBH3aHHhie C HMM IlOBbIIlleHHhie 

KOHUeHTPaUHH 3H.l].OTOKCHHa B KpOBH npHBO.l].}IT K .ri.enpeCCHH 

peTHKYJI03H.l].OTeJIHRnbHOH CHCTeMbl neqeHH, CB}l~RHHOH KoonepaTHBHblMH 

MeTa6onuqecKHMH B3aHMOCB}l3}1MH C renaTOUHTRMH. ,[J;uc6H03 

IlO.l].B3.l].OlllHOH KHillKH cne.ri.yeT cqHTaTb rnaBHOH npnqHHOH HapyrneHHH .. 

3HTeporenaTuqecKoii UHPKYJIHUHH )KeJiqHhIX KHCJIOT - ocHOBhI 

xonecrepuHosoro roMeocTaJa. MII3 <l>Hlllam C 3cpcpeKTHBHO 

HOpMann3yeT 3TH HapyrneHIDI. BennquHa CHH,KeHIDI xonecTepuHa nJIR3MhI 

KpOBH (44%) He yczynaeT npn neqeHHH CTaTHHaMH (28%) n COilOCTRBHMa 

c 3q>q>eKTOM onepaQHH napQHRnhHOro HJieornymuposaHHH ( 51 % ). 
KoMnoHeHTbI MII3 <l>HI.llam C (6enoe Maeno, neKTHH, arap-arap) 

6uonoruqecKH HHeprHbl " a6COJIIOTHO 6e3onaCHbl npn .l].IlHTeJihHOM 

HCilOJib30BaHHH. 3cpcpeKT <l>HlllaHT C o6ycJIOBJieH HOpManH3aQHeH 

3HTeporenaTnqecKoii UHPKYJIHUHH ,KeJiqHhIX KHCJIOT, ycrpaHeHHeM 

.l].HC6H03a KHrueqHHKa, aKTHBHOH 3HTepocop6uueii 3H.l].OTOKCHHa " .ri.pyrnx 
TOKCHqecKHX cy6crpaTOB. 
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BhIBOJJ.bI: 1. MI13 <I>I11.llattT C - rrpeJJ.cTamrrenh ttoaoro ttarrpaanettIDI B 

neqemm ttapymeHHH JIHITHJJ.Horo MeTa6oJIH3Ma. Ee neqe6tthIH 3cp<peKT 

o6ycJIOBJieH: yHHKaJibHblMH !pH3HKO-XHMHqecKHMH CBOHCTBaMH, 

HOpMaJIH3YIOIIJ,HMH cpepMeHTaTHBHble CHCTeMbl )KeJIY)].OqHQ-KHIIIeqtto'ro 

TPaKTa, 3HTepocop6u;tteu, JIHIIIeHHOH cTaHJJ.apTHbIX ocJIO)KHeHHH If 
rrpo6HOTHKOTeparrHeU (3 a 1 ). 
2. 3cpcpeKTHBHOCTh TeparrHH MI13 <I>I11.llaHT C u;enecoo6pa3HO · 

KOHTPOJIHpOBaTb paJJ.HOttyKJIH)].HbIMH MeTO)].aMH. 

3. ,[(.rrHTeJibHOe rrpHMeHeHHe MI13 <I>I11.llaHT C rrpHBOJJ.HT K 
IlOJIO)KHTeJibHbIM CTPYKTYPHO-cpyHKUHOHaJibHbIM H3MeHeHIDIM B oprattax­

MHIIIeHRX (B apTepIDIX, rreqeHH, )KeJiqHQM rry3bipe, IlO)J.*eJiy)].oqHOH 

)KeJie3e H JJ.p.). 
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<l>.<1>.KpoTKOB; K.<1>.BapTaHHH, )J;.11.JleB'IYK 

BoJMO,KHOCTB JIY'ICBblX MeTO.Z.OB e .z.eareocTBKe .z.ea6eTB'leCKOii: 
OCTeonaTBB 

PoccuucKaJl MeoulJUHCKaJl AKaiJeMWl IloCJ1eiJuYIJloMH020 06pa3oeaHWl, 2. 
MocKea 

Ilo nportto3aM BceMHpttou oprattHJaUHH 3JJ.paaooxpatteHHR 

pacrrpOCTPaHeHHOCTb caxapttoro )],Ha6eTa (C)J;) K 2025 roJJ.Y a pa3BHTbIX 

CTPattax B03paCTeT Ha 41 % ( C 51 JJ.O 72 MHJIJIHOHOB qeJIOBeK). IlpH 3TOM 

O)].HHM H3 caMblX rp03HbIX OCJIOmtteHHH caxapttoro )].Ha6eTa RBmleTCR 

rropamettHe CTOilbl (JJ.Ha6eTHqeCKM CTOrra), qTo 110)],TBep*J].aeTCR 

)],aHHblMH O TOM, ~o 40-70 % Bcex aMrryTaUHH HH)KHHX KOHeqHOCTeu 

CB.Sl3aHO c caxapHbIM )].Ha6eTOM. 

OrJJ.aBM )].OJl)KHOe ycrrexaM COBpeMeHHOU . KJIHHHKO-

peHTreHOJIOrHqecKOH )].HarHOCTHKH rraTOJIOrHH orropHO-JJ.BHraTeJibHOro 

arrrrapaTa, cneJJ.YeT OTMeTHTb, qTo rrpou;eHT )],HarHOCTHqecKHX OIIIH60K 

rrpO)].OJl)KaeT OCTaBaTbCR JJ.OCTaroqtto BblCOKHM. l1x qHcJIO o6paTHO 

rrporropu;HOHaJihHO CTaJJ.HH pa3BHTIDI rraronomqecKoro rrpou;ecca, qro 

CBR3aHO B OCHOBHOM C qyBCTBHTeJibHOCTblO peHTreHOJIOrHqecKoro 

MeTO)].a. 113BeCTHO, qTo peHTreHOJIOrttqeCKH MOryT 6bITb BbIRBJieHbl 

JIHlIIb Te H3MeHeHIDI a CKeJieTe, KOTOpbie xapaKTepH3yIOTCR 25-30% 
J].eMHHepaJIH3au;HeU KOCTHOH TKaHH 3To, HeCOMHeHHO, cyIIJ,eCTBeHHO 

orpaHHqHBaeT B03MO*HOCTH HX paHttero BblRBJieHIDI. 8 3TOH CBR3H 

rrpHMeHeHHe 6onee COBepIIIeHHblX MeT0)].0B )].HarHOCTHKH rraTOJIOrHH 

KOCTHOH TKaHH, BBHJJ.Y HX BbICOKOH qyacTBHTeJibHOCTH, rrpeJJ.CTaBJIReTCR 

BilOJIHe orrpaBJ].aHHbIM y 60JibHbIX C caxapttblM )].Ha6eTOM 1 H 2 THI10B. 

MamepuaJZ u Memoobi uccJleiJoeaHWl 

B HaCTORIIJ,eM coo6IIJ,eHHH rrpHBOJ].RTCR pe3yJihTaThl KOMI1JleKCHbIX, 

qacTO rrponoHrHpOBattHblX PaJJ.HOMeTPHqecKHX, 

raMMaCD;HHTHrpacpHqecKHX H peHTreHOJIOrHqecKHX HCCJie)],OBaHHH y 

6oJibHblX c )].Ha6eTHqecKOU OCTeorrameu. nhmO o6cne)].OBaHO 134 
6oJibHblX caxapHbIM )].Ha6eTOM B B03pacTe OT 20 JJ.O 69 JieT, 

rocrrHTaJIH3HpoaaHHhIX B 3HJJ.OKpHttonomqecKHe OTJJ.eJieHIDI QKB MITC B 

Teqetttte 1998-2002 rr.: 59 MY)KqHH H 75 )KeHIIJ,HH. CpeJJ.HHH Bo3pacT 

o6cne)],OBaHHbIX COCTaBHJI 47,7±2,8 neT. Y 76 60JibHblX 6bm 

J].HarHOCTHpOBaH caxapHblU )].Ha6eT 1 mrra, y 58 - caxapHblH )],Ha6eT 2 
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Tuna. B rpynne 6oJibHblX c,n; 1 Tuna 32 (42%) COCTaBUJIU My)l(qUHbl, 44 
(58%) - )l(eHIUUHbI. Pacnpe.n;eneHue no nony B rpynne 6oJibHbIX C,D; 2 
Tuna 6hmo CJie,D;yIOIUUM: 27 (47%) MY)l(tJUH u 31(53%) )l(eHIUUJ-ia .. K 
MOMeHry BKJUOqeHIDI B uccne.n;oBaHUe cpe.n;mui AJIUTeJibHOCTb 
3a6oJieBaHIDI B rpynne 60JibHblX c,n; 1 Tuna COCTaBUJia - 12,9 ± 2,1 JieT, B 
rpynne 60JibHbIX c,n; 2 Tuna - 12,0 ± 1,4 JieT. ,lJ;aHHbie UHCTPYMeHTaJibHblX 
MeTO,ll;OB .n;uarHOCTUKU cpaBHUBaJIU C co6CTBeHHbIMU pe3yJibTaTaMU 
KOHTPOJibHOH rpynnhI, KOTOpruI COCTOIDJ:a U3 40 3,D;OpOBbIX JUO,D;eH 

PeHrreHOJioruqecKoe uccne.n;osaHue Kocreu u cycTaBoB cTon, 
noRcHuqHoro oT.n;ena no3BOHoqHuKa Ll-L4 u Ta3o6e.n;peHHoro cycTaBa 
nposo.n;UJIOCb Ha annapaTe qmpMbI Siemens - TUR 800 B nepe.n;He-

3a,D;HUX u 6oKOBblX npoeKUIDIX. 
,lJ;syx:mepreTuqecKrui peHTreHOBCKWI a6cop6uuoMeTPUR ()];PA) B 

HaCTORW:eM uccne.n;osaHUU ocymeCTBJIRJiaCb C ucnOJib30BaHUeM 
peHTreHOBCKoro .n;eHCUTOMeTPa Prodigy qmpMbI Lunar (CIIIA). MeTo.n; 
c6opa .n;aHHblX - pettrreHOBCKUH ABYXMepHI,IH nyqoK c MexaHuqecKUMU 
nepeMemeHURMU BO speMR uccne.n;osaHUR. Onpe.n;eJIRJiaCb MUHepaJibHruI 
nJIOTHOCTb KOCTHOH TKirnu (MIIKT) noRcHuqHoro oT.n;ena no3BOHoqHuKa 

u npOKCUMaJibHOro OT,D;eJia O,ll;HOH U3 6e.n;peHHbIX KOCTeu. 
OcTeOCI.UiHTUrpac)>IDI ocymecTBJIRJiaCb Ha 3MUCCUOHHOM TOMorpac)>e 

SPECT c)>upMbI "Toshiba" B nnaHapHoM pe)l(uMe. Y scex 6oJibHbIX 
npOBO,ll;UJIOCb uccne.n;osaHUe CTOn o6eux HOr s TPeX npoeKQIDIX 
(nepe.n;He-3a.n;HeH u .n;syx 60KOBbIX: JiaTepaJibHOH u .Me,D;UaJibHOH). 
Pe3yJibTaTbl uccne.n;osaHUH npOTOKOJIUpOBaJIUCb U xpaHUJIUCb Ha 
MarHUTHOM HOCUTeJie UHq>OpMauuu ,D;JIR nocne.n;yromeu KOJiuqecTBeHHOH 

. o6pa6oTKU. B xo.n;e o6pa6oTKu Bb1.n;eJIIDIHCb CUMMeTPuqHbie no 
JIOKaJIU3au:uu u · o.n;uHaKOBbie no nnow:a.n;u o6nacTu uHTepeca u 
Bb1qucJIRJICR pRA noKaJaTeneu: o6w:ee 3HaqeHue, npe.n;cTaBJIRIDW:ee co6ou 
cyMMapHblH cqeT s UMnyJibcax o6nacTU UHTepeca, MaKCUMaJibHOe 
3HaqeHue - MaKCUMaJibHbIH cqeT nuKceneu B o6nacTU uHTepeca, cpe.n;Hee 
pacqeTHoe 3HaqeHue - OTHOIIIeHIDI o6mero 3HaqeHIDI K nuKcemo. 3Tu 
napaMeTPbI no3BOJIRIOT KOJiuqecTB\!HHO oxapaKTepmoBaTb HaJiuque, 
pacnpocTPaHeHHOCTh U Bbipa)l(eHHOCTb naTOJioruqecKUX U3MeHeHUH B 
nopa)l(eHHbIX yqacTKax, oco6eHHO npu ouettKe pe3yJibTaTOB 

uccne.n;osaHUH y 60JibHbIX, Ha6JIIO,D;aeMbIX B AUHaMUKe. 
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Pe3yJibTaTbI uccne.n;osaHUR. 
Ilpu npose.n;eHuu peHTrettorpac)>uu ocTeoneHuIO uMenu 22 nau:ueHTa 

(27%). J,fa HUX 60JibllIUHCTBO COCTaBUJIU )l(eHW:UHbl 68% (15 qeJioBeK), 
My)l(qUHbl COOTBeTCTBeHHO - 32% (7 qenoBeK). Ilpu c,n; 1 TUna y )l(eHW:UH 
u My)l(qUH CHU)l(eHue MIIKT BblRBJieHa COOTBeTCTBeHHO s 60% u 40% 
cnyqaeB. Ilpu c,n; 2 Tuna JIUlllb 1 nau:ueHT, UMeBIIIUH OCTeonel-iUIO s 
cTone, 6bIJI MY)l(CKOrO nona, OCTaJibHbie 6 cnyqaeB nopa)l(eHUH KOCTHOH 
TKaHU 6bIJIU BblRBJieHbl y )l(eHW:UH. 3Tu .n;aHHbie nomsep)K,l(aIOT MHeHue 
MHOrux UCCJie,D;OBaTeJieu O npeuMymecTBeHHOM nopa)l(eHUU KOCTHOH 
CUCTeMbl y )l(eHW:UH, oco6eHHO nO)l(UJiblX, c caxapHblM .n;ua6eTOM, KaK u s 
o6meu nonynRu:uu. 

Ilpu o6cne.n;osaHUU nauueHTOB 6bIJIO BbIRBJieHo CHU)l(eHUe KOCTHOH 
nJIOTHOCTU B pa3JIHlJHblX qacTRX KOCTHOH CUCTeMbl. 1-hMeHeHIDI CTOn 
6bIJIU BblRBJieHI,I s 19,5% cnyqaes, y 16 nau:ueHTOB. l-faMeHeHUR s 
n03BOHOqHuKe - y 11 qeJIOBeK (13%), nopa)l(eHue Ta3o6e.n;peHHOrO 
cyCTaBa - y 8 6oJibHblX (10%). TaKUM o6pa30M, MaKCUMaJibHOe 
KOJiuqecTBO peHTreHOJIOrutJeCKUX HaXO,ll;OK 6bIJIO o6Hapy)l(eHO s CTOnax 
nauueHTOB, MUHUMaJibHOe - B KOCTRX Ta306e.n;peHHbIX cycTaBOB. 41 % 
nauueHTOB uMenu coqeTaHHoe CHU)l(eHue MIIKT .n;syx UJIU TPeX 30H 
uHTepeca, 59% - u3onuposaHHoe nopa)l(eHue Toro UJiu uHoro oT.n;ena 
cKeJieTa. 

IlocKOJihKY pettTrettonoru11ecKUu MeTOA npe.n;ycMaTPuBaeT 
cy6oeKTUBttyIO oueHKY pe3yJibTaTOB, HaMU 6bma npe.n;npumTa nonbITKa 
nonyqUTI, KOJiuqecTBeHHbie Kpurepuu C ucnOJib30BaHUeM CUCTeMbl 
6annos, ocHosaHHou Ha KJiaccuc)>uKau:uu peHTreimnom11ecKHx npmttaKoB 
ocTeonopo3a, npe.n;Jio)l(eHttou Kruse (1978). 

Ilpu no.n;cqere pe3yn1,TaTOB 6bmo onpe.n;eneHo, qTo Hau6on1,rnee 
KOJiuqeCTBO cnyqaeB KaK OCTeoneHUU, TaK U 0CTeonopo3a BblRBJieHO B 
CTOnax nau:ueHTOB. OcTeoneHIDI B no3BOHoqHUKe .n;uarHOCTUpoBaHa 
noqTu B TPU pa3a qame, qeM ocTeonopo3. B o6naCTu TaJo6e.n;peHHoro 
cycTaBa JIUlllb B 1 cnyqae 6bIJI ocreonopo3, B OCTaJibHblX 7-MU cnyqruix 
BblRBJieHa OCTeoneHUR. 

bbIJIO ycTaHOBJieHO, lJTO ,ll;OCTOBepHbie peHTreHOJioruqecKue 
U3MeHeHIDI no cpaBHeHUIO C rpynnoii KOHTPOJIR 6bIJIU nonyqeHbl JIUlllb B 
CTOnax 06CJie,D;OBaHHblX nau;ueHTOB C caxapHbIM .n;ua6eTOM KaK npu 1, TaK 
u npu 2 Tune (p<0,05). 3TO CBUAeTeJibCTByeT O TOM, qTQ nepBbie 
npU3HaKU ocreonaTUU u, COOTBeTCTBeHHO, Hau6onee Bblpa)l(eHHbie 
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ll3MeHemui: y 6oJibHbIX C,[( BCTJ)eqaJOTCH B ,AUCTil.llbHbIX OT,Aenax CKeJieTa -
B CTonax. 3TOMY cnoco6cTByeT TaIOKe Hapymettue KpOBOCHafoKeHUJI u 
uuuepBau,uu nepu$epuqecKux OT,AenoB HU)KHUX KOHequocTeH. 
l13MeHeHUH, BblJIBJieHHbie B no3BOHoquuKe u Ta3o6e.npeHHbIX cycTaBax, 
6bIJIU cpaBHUMbl c rpynnoH KOHTJ)OJIJI (p>0,05). 3TO CBU,AeTeJibCTByeT o 
TOM, qTo U3MeHeHUH npu C,[( B KOCTHOH TKaHU no3BOHKOB U 
Ta306e.npeHHOf0 cycTaBa JIBJIJIIOTCJI 6onee n03,AHUMU u COOTBeTCTBeHHO 
Mettee BblpIDKeHHbIMU, a TaIOKe, BepoHTHO, :no CBH3aHO C HeBbICOKOH 
qyBCTBUTeJibHOCTbIO MeTO,Aa peHTrettorpa$uu. 

,[(eHCUTOMeTJ)UtJeCKOe UCCJie,AOBaHue, npoBe,AeHHOe y 134 naQUeHTOB. 
C,[( 1 u 2 TUnOB noKa3aJIO CHU)Kettue MUHepanbHOH IlJIOTHOCTU KOCTHOH 
TKauu (MTIKT), .nocToBeptto ornuqa10muecH OT 3HatJeuutt B rpynne 
KOHTJ)OJIH. TaK, npu C,[( 1 Tuna B n03BOHO'IHUKe u B 6e.npeHHOH KOCTU 
o6ttapy)KUJIOCb CHU)Kettue MTIKT. AttanorutJHbie U3MeHeHUH BbrnBnettbI u 
npu 2 rune C,[(. Cpe.nttee 3HatJettue KpUTepUH T B o6nacm 

Ta3o6e.npeuttoro cycTaBa npu · l Tune C,[( noqm B 3 pa3a npeBbimano 
cpe.nttee 3HatJettue B rpynne KOHTJ)OJIH. 3ToT )Ke noKaJaTeJib npu C,[( 2 
Tuna OTJIUqaJICJI OT HOpMbl 6onee qeM B 3 pa3a. l13MeHeHUH B 
no3B0ff0qHOM CTOJI6e 6bIJIU TaIOKe ,AOCTOBepHO 3HaqmeJibHee, tJeM y 
nau,ueHTOB 6e3 caxapuoro .nua6eTa. llpu 1 u 2 Tune C,[( cpe.nttee 3Haqettue 
KpmepuH T 6bIJIO npuMepHO O,AUHaKOBbIM: -1,06±0,11 u -1,11±0,12 

COOTBeTCTBeHHO. 

Cne.nyH peKOMeH,AaIJ,UHM B03 no ou,euKe Bblpa)KeHHOCTU U3MeHeHUH 
IlJIOTHOCTU KOCTHOH TKaHU Ha OCHOBaHUU KpUTepuH T, 6bIJIO BbI,AeJieHo 2 
rpynnbI cnyqaeB: ocTeoneuUH u ocreonopo3 B uccJie.nyeMbIX o6nacTHX. 
Pe3yJibTaTbI CBU,AeTeJibCTBYIOT, 'ITO B no3BOHoquuKe OCTeoneHUH U 
OCTeonopo3 6bIJIU BblJIBJieHbl notJTU B O,AUHaKOBOM KOJrnqeCTBe cnyqaeB: 
28 u 26 COOTBeTCTBeHHO. B 6e.npeHHOH K0CTU 3HaqureJibH0 qame 
.nuarH0CTUpoBanacb OCTeoneHUH, He)KeJIU 0CTeonopo3: B 35 u B 8 cnyqaJIX 

C00TBeTCTBeHH0. 

B HaCTOHIIJ,eM UCCJie,AoBaHUU MeTO,A0M OCTeOCIJ,UHTUrpa$uu C 
ucn0Jib30BaHUeM 99mTc-TeXHU$opa 6bIJIU o6cne,AOBaHbl ·134 nau,ueHTa C 

caxapHbIM .nua6e-roM. ,[(JIH onucaHUH cu,uHTurpaMM 6bma npuMeHeHa 
cucreMa npmHaKoB, xapaKTepmy10mux nonytJeHHoe mo6pa)Kettue. B 
3aBUCUMOCTU OT Tuna caxapttoro .nua6eTa B onbITHbIX rpynnax 6bIJIU 
nonytJeHbl pe3yJibTaThI, npe,ACTaBJieHHbie B BU,Ae cpe,AHUX pactJeTHbIX 
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BenuquH HaKonnettuH P<l>ll B naTonoruqecKUx oqarax KOCTeH cTonbI. 
Pe3YJibTaTbl cpaBHUBaJIUCb C auanoruqubIMU n0Ka3aTeJIHMU B rpynne 
K0HTJ)0JIJI. 

Ou,eHUBM cpe.nttue 3uaqeHUH, nonyqeHHbie npu npoBe,Aettuu 
OCTeOCQUHTUrpa$uu, 0TJ)a)KaJOIIJ,Ue creneHb n0BbIIIIeHH0f0 HaK0ilJieHUH 
P<l>ll B K0CTHX CT0ilbI, 6bIJIU nonyqeHbI cne.ny10mue pe3yJibTaTbI. ,[(attHbie 
yKaJaHbI B Ta6nuu,e 1. PactJeT cpe.nttero 3uaqeHUH BencH cpe.nu 
nau,ueHT0B, UMeBIIIUX U3MeHeHUH. 

Ta6llUIJa 1 

JlOKaJIU3aIJ,UJI C,[( 1 mn (n=55) C,[( 2 mn (n=42) 

O6e CT0nbI 44,31±2,17 40,15±2,04 

llpaBM CTona 50,79±2,14 46,39±2,07 

JleBM CTOna 45,14±2,19 45,36±2,05 

CooTBeTCTBeHHO pe3yJibTaTaM, npu 1 u 2 Tune caxapttoro .nua6eTa 
n0BbIIIIeHH0e HaK0ilJiettue P<l>ll npu o6cne,AOBaHUU o6eux CT0n 6bIJIO 
npuMepH0 0,AUHaK0BbIM (p>0,05). TaKUM o6pa30M, UHTeHCUBH0CTb 
uaKonnettuu P<l>ll B cTonax npu 1 u 2 Tune caxapttoro .nua6eTa 
npUHIJ,UnUaJibH0 He paJJiuqaeTCH. 

YqUTbIBM npuMeHeHue B ,AaHH0M UCCJie,A0BaHUU HeCK0JibKUX 
MeT0,AUK, Mbl C0'IJIU Heo6XO,AUMbIM onpe,AeJIUTb HeCK0JibK0 nOKa3aTeJieH, 
K0T0pbie n03B0JIUJIU 6bl cpaBHUTb ucn0Jib30BaHHbie MeT0,Abl 

,AUarH0CTUKU, a UMeHH0: peHTrettorpa$UIO, OCTeOCIJ,UHTurpa$uIO u 
peHTreH00CTe0,AeHCUT0MeTJ)UIO. DblJIU onpe,AeJieHbl cne.ny10mue 
n0Ka3aTenu: T0quoCTb MeTO,Aa, ero qyBCTBUTeJibH0CTb U cneu.u$UtJHOCTb. 
,[(aHHbie npe,ACTaBJieHbl B Ta6JI. 2. 
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ToquoCTh qyBCTBHTe Cneumtm 

Memoo JlbH0CTb qff0CTb 

PemreHorpacpIDI 49% 27% 95% 

.IJ:PA 61,5% 54% 87,5% 

OcTeOCUHHTHrpa¢H 73% 72% 75% 

H 

CaMhlM BblC0K0TQqffblM H qyBCTBHTeJibHblM MeT0A0M AHarH0CTHKH B 
uacTOmueM 11ccneA0BaHHH HBJIHeTcH MeT0A cu11m11rpa$1111. MeTOA WA 
HMeeT TaIOKe BblC0KYIO qyBCTBHTeJihH0CTb H cneu11$11qHOCTh, 3TO 
oco6eHHO BIDKH0 npH BbI6ope TaKTHKH TepanHH H B03M0)KHblX 
npo$HJ1aKT11qecK11x MeponpIDITHH y nau11eHT0B co CHH)Keuuoii MTIKT. 
HaHMeuee T0qHblM H C00TBeTCTBeHH0 uaHMeuee qyBCTBHTeJihHblM 
MeT0A0M npeACTaBJIHeTCH urnp0K0 pacnpOCTPaHeHHhlH MeT0A 
pemreuorpa¢HH pa3n11qtthIX yqacTK0B cKenem. 
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Kmrnea O.IO., 3aoaAoBcKan B . .IJ:., 3opKaJlbQCB M.A., 
XoAamnecKaH A.B., Troneeeoa O.II. 
CQHHTHrpa4>nn C MeqeebIMH H3B0K0JIJI0HA0M JICHKOQHT3MH B 
AHare0CTHKC apTpHT0B paJJIHqeoii 3TH0JI0rnn. 

Cu6upc1<uu I'ocyoapcmeeHHblU MeOUlfUHc1<uu yHueepcumem (2. ToMcK) 

BeAYiuee MecTO B CTPYKTYPe 3a6oneBaeMOCTH H paHueii YTPaTe 
TPYAOCnoco6uocTH 3aHHMaIOT apTPHThI pa3nnquoii 
3THOJ10fHH.3$$eKTHBHblM cnoco6oM HHAHKaUHH BOCilaJIHTeJibHblX 

npouecCOB B cycTaBax HBJIHeTCH CUHHTHrpa¢IDI C MeqeHHblMH 
111 In­

OKCHHOM HJIH 
99mTc - HMPAO KJieTKaMH KpOBH [1]. B 3apy6e)KHOH 

nmepa-rype HMelOTCH coo6iuenHH 06 HCilOJ1b30BaHHH B KaqecTBe 

cneu11$11qecKoro MeTOAa HHAHKaUHH BocnaneHIDI CUHHTHrpa¢HH C 

neiiKOUHTaMH MeqeuHblMH K0JIJI0HAHhlMH K0MilJleKCaMH [2,3]. 

JieiiKOUHTapHaH MeTKa C HCilOJ1b30BaHHeM KOJIJIOHAHOro 

KOMilJleKca B OTeqeCTBeHHOH MeAHUHHe AO HaCTOHIUero BpeMeHH He ' 

npHMeHHJiaCb, B TO)Ke BpeMH HCilOJ1b30BaHHe AaHHOro 

PaAHO¢apMnpenapaTa M0rJI0 6hI pacumpHTb AHarH0CTHqecKHe 
B03M0)KHOCTH CUHHTHrpa¢HH B apTPOJIOfHH. 

U,enb HCCJ1eAOBaHID1: onpeAeJIHTb B03M0)KH0CTH CUHHTHrpa¢HH C 

MeqeHHblMH HaHOKOJ1J10HAOM neiiKOUHTaMH 'B AHarHOCTHKe apTPHTOB 

pa3JIHquoii 3THOJ10fHH H aKTHBHOCTH npouecca. 

MaTepHaJibl 11 MeT0AhI: HCCJieA0Bauo 46 nauneHT0B (26 M., 20 )K.) B 
B03pacTe OT 17 AO 65 neT c cyc'iaBHhIM CHHAP0M0M npH peBMaT0HAH0M 
(n=32), noAarp11qecK0M (n=3), ncop11aT11qecKoM ·apTPmax (n=3), apTPHTe 
npn 6one3HH EexTepeBa (n=2), peaKTHBH0M (n=2), rHOHHOM apTPHTaX 
(n=4)). B KaqecTBe HaH0K0JIJI0HAa HCil0J1b30BaJICH npenapaT ¢HpMbl CIS 
bio international - uauou11c. CunHTHrpa¢IDI c MeqeHHhIMH 99mTc­
Hauou11coM JieUKOUHTaMH (AHarHOCTHqecKaH A03a 370 MEK) 
Bhm0JIHHJiacb Ha raMMa-KaMepe Searle Scintiscan qepe3 1 qac nocne 
BBeAeHIDI HHAHKaTopa. 11:ccneAOBaJIHCb nneqeBbie, JlOKTeBbie, 

nyqe3anHCTHbie, Ta3o6eApeHHbie, KOJieHHbie, roneHOCTOilHbie cycTaBbl, a 

TaIOKe MeJIKHe cycTaBbl KHCTeii H CTOil. CUHHTHrpa¢11qecKHM npH3HaKOM 

nopIDKeHIDI cycTaBa cqmanach JI0KaJihHaH r11nep$11Kcau11H npenapaTa B 
cycTaBHOH o6nacTH. XapaKTepHCTHKa mnep¢HKCaUHH MapKepa BKJIIQqaJia 
oueuKy pacnpocTPaueuuocTH 30HhI nOBhillleuuoii aKKYMYJIHUHH P<l>TI, 
cpaBHeHHe HaKonneHHH B CHMMeTPHqHblX cycTaBHblX 30Hax, 
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KoJrnqecTeeHH)'IO oQeHKY cTeneHH nornomeHmi: npenapaTa, 
ocymecTBJUieMyIO npH cpaBHeHHH cqeTa e o6naCTH cycTaBa H HHTaKTHblX 
M}IrKHX TKam1x Hccne,zzyeMOH KOHeqHOCTH. 

Pe3ynhTaTbI H HX o6cy,KJJ.eHHe: 
YqacTKH mnepq>HKCaQHH P<l>Il e o6naCTH cycTaBOB pa3nHqHOH 

noKanH3aQHH H CTeneHH Bbipa*eHHOCTH 6bmH BbUIBneHbl y 45 H3 46 
Hccne,AOBaHHblX. 

Hatt6onee qacro nopa)l(:aeMbIMH cycrneaMH npH peeMaTOMHOM 
apTPHTe (PA) 6binH .KoneHHble cyCTaBbl (72%), MenKHe cycTaBbl KHCTeii 
(68%) H CTOil (59%), nyqe3am1CTHbie (63%), roneHOCTOilHbie (54%), 
nneqeBbie cycTaBbl ( 40% ), npH 3TOM naH60flbIIIee KOnHqecTBO 
BOBneqeHHblX e eocnanHTenbHblH npoQecc. cycTaBOB Ha6nIO,AanOCb npH 
MHTenhHO TeKYmeM PA (6onee 5 neT). HaKonneHHe HH.AHKaropa y 
naQHeHTOB c PA HOCHnO pa3nHToii xapaKTep c noKanH3aQHeii npenaparn 
KaK B npoeKQHH cycTaBHOH menH, TaK H B OKPY*aIOll\HX cycTaB MSITKHX 
TKaHHX. OrMeqanocb xapaKTepHoe ,Afl}I p A O,AHOBpeMeHHOe nopa)l(:eHHe 

CHMMeTPHqHbIX cycTaBHblX 30H. 
IlpH ncopHaTHqecKOM apTPHTe y ecex 3 naQHeHToB Ha6n10,Aanacb 

noKanbHaH aKKYMYflHQHH npenapaTa O,AHOBpeMeHHO B nyqe3anHCTHbIX, 
KOneHHbIX, roneHOCTOilHblX cycTaeax H MenKHX cycTaBax CTOil H KHCTeii C 
npeHMymecTBeHHbIM nOpa)l(:eHHeM ,AHCTanbHblX Me)l(:q>anaHroBbIX 
cycTaBoB. Y ecex o6cne,AoeaHHbIX naQHeHTOB onpe,AenHnocb HaKonneHHe 
npenapaTa B MHrKHX TKaHHX, OKPY*aIOIQHX IlHTOqH)'IO KOCTb, 
COOTBeTCTByIOmee eocnanttTeflbHOMy npoQeccy B CHHOBHanbHbIX cyMKaX 
(axttnno6ypcHT, IlO,AIDITOqHblH 6ypCHT). 

IlpH IlO,AarpHqecKOM apTPHTe OTMeqeuo nopa)l(:eHHe cyCTaBOB CTOil 
( cycTaBbI 6onbrnoro nanbQa, nn10cHe-qianauroeb1e, npe,Ann10cueebIe 
cycTaBbI) H KoneHHbIX cycrneoe. B 1 cnyqae naTonomqecKHH npoQecc 
pacnpOCTPaHHflC}I H Ha nneqeBbie, noKTeBbie, nyqe3am1CTHbie cycTaBbl H 
MenKHe cycTaBbl KHCTeH, qTo Menee THilHqHO ,An}I ,AaHHOH naTonorHH. 
Onpe,AenHnacb npeHMymecrneHHaH aKKYMYflHQIDI P<l>Il no xo,zzy 
cycTaBHOH menH KpynHblX cycTaBOB. ' 

Y naQHeHTOB c IlOCTTPaBMaTHqecKHM rHOHHblM (6aKTepHanbHbIM) 
apTPHTOM Ha6nIO,AanOCb HHTeHCHBH0e HaKonneHHe MapKepa pa3nHToro 
xapaKTepa e o6nacTH nopa)l(:eHHbIX cycTaBOB. OrnHqHTenbHbIM 
npH3HaKOM rHoiiuoro apTPHTa HBnHnaCb 6onee HHTeHcHBHaH 
aKKYMYflHQIDI npenapaTa B npoeKQHH cycTaeuoii menH H B yqacTKax 

ruoiiuoii ,AeCTPYKQHH 3IlHq>H30B. 
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Pe3ynhTaTbl CQHHTHrpaq>HH C MeqeHblMH neHKOQHTaMH y 

naQHeHTOB C IlO,AO3peHHeM Ha peaKTHBHbIH apTPHT IlO3BOflHnH Bbl}IBHTb 

acHMMeTPHqnoe nopa)l(:eHHe MenKHX cycTaBOB KHCTeH H CTOil e 1 cnyqae. 
Y ,Apyroro naQHeHTa noebIrnenHoro naKonneHmi: HH.AHKaTopa B o6nacrn 
cycTaBOB He Ha6n10,AanOCb, qTo pacQeHeH0 uaMH KaK OTCYTCTBHe 
eocnanHTenhHoro npoQecca. 

Y .ABYX naQHeHToB c 6one3HbIO EexTepeea ua6n10,Aanacb pa3nHqna51 
KaPTHHa: y o,Auoro naQHeHTa OTMeqeuo nopa)l(:eHHe ecex Hccne,AoeannhIX 
cycTaBOB, y BT0poro IlaQHeHTa e BOCilanHTenbHblH npoQecc 6hmH 
BOBneqeHbl TOflbKO KOneHHbie cycTaBbl. 

MHTeHCHBHOCTb HaKonneHHH HH,AHKaTopa e o6nacTH nopa)l(:eHHbIX 
cycTaBOB y 6onbIIIHHCTBa 6onbHblX cornacOBbIBanacb C pe3ynhTaTaMH 
KnHHHqecKoro ttccne,Aoeaumi:. BbICOKaH cTeneub nornomenHH P<l>Il B 
npoeKQHH cycTaBa BO Bcex cnyqa51x COOTBeTCTBOBana aKTHBHO 

npoTeKaIOIQeMy BOCilanHTeflbH0MY npoQeccy. IlpH cna6oii Bbipa)l(:eHHOCTH 
KnHHHqecKHx npH3HaK0B eocnaneHIDI ua6n10,Aanacb yMepeuuaH HnH 
cna6aH aKKYMYflHQIDI HH,AHKaropa. B pH,Ae cnyqaeB (8 6onhHbIX, 17%) 
nanHqHe yMepeuuoro naKonneumi: MapKepa npH CQHHTHrpaq>HH c 
MeqeHblMH neiiKOQHTaMH IlO3BOflHnO BbrnBHTb BOcnanHTeflbHbIH npoQecc 

B cycTaBe eme .AO . B03HHKHOBeHIDI KnHHHqecKHX npOHBneHHH 
3a6oneeaumi:. 

AHanH3 pe3ynbTaTOB npoBe,AeHHOro Hccne,AOBaHIDI 

CBH,AeTenbCTByeT O nepcneKTHBHOCTH HCilOflb3OBaHIDI CQHHTHrpaq>H_H C 

MeqeHHbIMH 
9
9MTC-HaHOQHC neiiKoQHTaMH B ,AHarHOCTHKe apTPHTOB 

pa3nHqHQH 3THOnorHH .Afl}I TOnHqeCKOH HH,AHKaQHH Bocnaneumi: H 

BbrnBneumi: naTeHTHO npoTeKaIOIQHX apTPHTOB. 

Jlumepamypa 
1. W. Becker, Eur. J. Nucl. Med. 1995, Vol.22. No.IO 
2. J.I. Hirsch et all, Eur. J. Nucl. Med. 1989, Vol.15. No.2 
3. K.K. Chik et all Clin. Nucl. Med. 1996, Vol.21. No.11 
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3aBa.r{OBCKau B.,lJ;., KypmKoe A.Il., KuJiuua O.IO., 3opKaJILQee M.A. 

CuunTurpaclrnu c 199Tl-xJiopu.r.oM e .z.uaruocTuKe eocna.rrnTeJILBhlX 
nponeccoe onopuo-.z.euraTeJILBoro annapaTa 

Cu6upc1<Uu 20cyoapcm6eHHblU MeOUtJUHCKuu yHuBepcumem, 2. ToMCK 

BBe,IJ.ettue. ~uarHOCTHKa BOCOaJIHTeJibHhlX 3a6oJieBaHHH onopHo­
,IJ.BHraTeJibHOro annapaTa - BIDKHaH KJIHHHqeCKaH npo6JieMa. 3To CBH3aHO 

C yBeJiuqeHHeM qacTOThl JiaTeHTHhIX BOCOaJIHTeJihHhIX npOI._\eCCOB " 
He,IJ.OCTaTQqHo BhICOKOH cneQmpuqHOCThlO cpe,D.CTB MOp<ponoruqecKOH 

BH3YaJIH3aQHH (peHTrettorpa<pHH, Y311, KT,· MPT) [ 1]. CyIQecTBeHHaH 
pOJih B HX ,IJ.HarHOCTHKe. OTBO,D.HTCH cneQH<pHqecKHM ". HecneQu<puqecKHM 

CQHHTHrpa<puqecKHM MeTO,IJ.aM. B JIHTeparype OOCJie,IJ.HHX JieT OOHBHJIHCh 
· WI 

coo6IQeHHH O BblHBJieHHH oqaroB BOCOaJieHHH C OOMOIQhlO Tl-xnopH,D.a 
[2]. Ero aHanor, 199Tl-xnopH,D., o6na,IJ.aIOIQHH H,IJ.eHTHqHoH 

<papMaKOKHHeTHKOH, HO MeHhIIIeH nyqeBoH Harpy3KOH, ucnoJih3yeTcH B 
OTeqecTBeHHOH Kap,D.uonornu [3]. Bo3MO)KHOCTH :noro PcI>II B BhIHBJieHHH 

oqaroB BocnaneuHH .He ~3yqeHhI. 
1.J,eJih HaCTOHIQero HCCJie,IJ.OBaHHH - OQeHKa ,IJ.HarHOCTuqeCKOH 

3<p<peKTHBHOCTH CQHHTHrpa<pHH C 199Tl-xnopH,D.OM B BhIHBJieHHH 

BOCOaJIHTeJibHhIX npoQeCCOB onopHO-,IJ.BHraTeJihHOro annapaTa pa3JIHqHhlX 

JIOKaJIH3aQHH. 
MaTepuanbI u MeTO.IJ.hI. CQHHTurpa<pHH c 199Tl-xnopH.D.OM BhIOOJIHHJiach y 
42 naQHeHTOB B B03pacTe OT 18 ,IJ.O 79 JieT (22 My)KqHH, 19 )KeHIQHH) c 
BOCOaJIHTeJibHhIMH 3a6oneBaHHHMH onopHO-,IJ.BHraTeJibHOrO annapaTa HJIH 

OO,D.03peHHeM Ha MX HaJIHqHe (Bcero 49 J10KaJIH3aQHH). 113 HHX -
OTMOpO)KeHHH CTOO 4 CTeneHH (6), ,IJ.Ha6eTHqecKaH CTona c npH3HaKaMH 

BOCOaJieHHH (13), OCTeOMHeJIHT ,IJ.JIHHHhIX u KOpOTKHX TPYfiqaTbIX (6), 
OJIOCKHX KOCTeH (3), COCTOHHHe nocne 3H,IJ.OnpoTe3upoBaHHH 

Ta3o6e,D.peHHhIX cycTaBOB ( 4), BOCO_aJIHTeJihHbie 3a6oJieBaHHH MHrKHX 
TKaHeH (B3MT) npe,D.OJie%H (2), KHCTH (3), 6e,D.pa (2), KoneHHoro cycrnBa 

(2), roJieHH (2), CTOOhl (1), apTPHThl pa3JIHqHhIX JIOKaJIH3aQHH (2), 
COCTOHHHe nocne aMnyTaQHH HH)KHeH KOHeqHOCTH (3). 
199TI-xnopH.D. BBO.IJ.HJICH nap3HTepanbHO a .IJ.03e 185 MEK (5 MKH). 

IloJIH003HQHOHHaH CQHHTHrpa<pHH npoBO,IJ.HJiaCb qepe3 20 MHHYT Ha 
raMMa-KaMepe Searl c KOJIJIHMaTOpoM Ha 300 K3B. JloKaJihHoro 
HaKOilllettue PcI>II B 30He npe,D.OOJiaraeMoro BOCOaJieHHH onpe,D.eJIHJIOCh 

BH3YaJihHO, aKKYMYJIHQHH PcI>II oQeHHBanach c noMOIQhIO K03<p<pHQHeHTa 
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ER [2]. Pe3yJihTaThl CQHHTHrpa<pHH BepH<pHQHpOBaJIHCh C OOMOIQhlO 
rucTonoruqecKoro Hccne,IJ.OBaHHH nocneonepaQHOHHOro MaTepuana ( 15), 
QHTOJIOrH1IeCKOro HCCJie,D.OBaHHH nyHKQHOHHOro MaTepHana (2), aHaJIH3a 
rHOHHOro OT,IJ.eJIJieMoro (8), COOOCTaBJIHJIHCh c ,IJ.aHHhIMH KJIHHHqecKoro 

crnryca H pe3yJihTaTaMH npOTHBOBOCOaJIHTeJibHOH Tepanuu (49), 

peHTreHorpa<puu (27), Y311 (6), KT (2), MPT (1), TPeX<pa3HOH 
CQHHTHrpa<pHH (7) " CQHHTHrpa<pHH C MeqeHHhlMH 99Tc-HMIIAO 
ayTOJioruqHblMH JieHKOQHTaMH (3). 

Pe3yJihTaThI. CQHHTurpa<puqecKHu npH3HaK HanuqHH BocnaneHHH -
JIOKaJihHaH aKKYMYJIHQHH 199Tl-xnopH,D.a, cTeneHh KOTopou 
KOppeJIHQHOHHO CBH3aHa co CTeneHblO aKTHBHOCTH BOCOaJIHTeJibHOro 
npoQecca, onpe,D.eJIHeMou no cyMMe KJIHHuqecKHX npH3HaKoa (r=0,74, 
p<0,001), u BenuquHou o6'heKTa uccne,IJ.oBaHHH (r=-0,41, p<0,004). Ilpu 

BH3YaJihHOH OQeHKe aKKYMYJIHQHH PcI>II Ha6JIIO,IJ.anacb a 33 cnyqaJix, 32 H3 

HHX HII, 1 JIII. B 15 oHa OTCYTCTBOBana, 12 H3 HHX 110, 3 JIO. IlpH 

aHaJIH3e l1II H 110 pe3yJihTaTOB Bhl,IJ.eJieHhl 3 creneHH aKKYMYJIHQHH PcI>II: 
ee OTCYTCTBHe, yMepeHHaH H BhICOKaH. Ilo BeJIHqHHe o6'beKTa 

C<pOpMupoaaHhl 2 rpynnhI (A H E): A - «MeJIKHe» o6'beKThl (KHCTh, CTOna, 

npe,D.OJieqbe ), E - «KpynHhie» (Ta3o6e,D.peHHhIH cycrnB, 6e,D.po, roneHh, 
nonaTKa). CTeneHh HaKoOJieHHH PcI>II a HHX He 3aBHcena OT aenHqHHhI 

COCTaBJIHIOIQHX HX o6'beKTOB (r=0,23, p>0,05 u r=-0,26, p>0,05 
cooTBeTCTBeHHO ). Ilpu oTCYTCTBHH BocnaneHHH ER< 1,21 ( B cpe,D.HeM 

1,09±0,09, p<0,05) ,D.JIH rpynnhI A H ER<l,07 (B cpe,D.HeM 0,98±0,08, 

p<0,05) ,D.JIH rpynnhI E. Ilpu HeaKTHBHOM (no,IJ.OCTPOM HJIH xpoHHqeCKOM) 

aocnaneHHH aKKyMyJIHQHH PcI>II yMepeHHaH, c ~R> 1,21, HO ER<2,69 (B 
cpe,D.HeM 2,10±1,03) ,D.JIH rpynnhI Au ER>l,07, HO ER<2,31 (B cpe,D.HeM 

1,85±1,06) ,D.JIH rpynnhI E. Ilpu aKTHBHOM (OCTPOM) BocmuieHHH 

aKKYMYJIHQHH PcI>II BhICOKaH, c ER>2,69 (B cpe,D.tteM 3,26±1,07) ,IJ.JIH 

rpynnhI Au ER>2,31 (B cpe,D.HeM 2,93±1,40) ,D.JIH rpynnhI E. 
IlpH onpe,D.eJieHHH aKTHBHOCTH JIOKaJihHhIX BOCOaJIHTeJihHhIX 

npoQeCCOB nonyqeHo 25 HII, 12 110, 3 JIII H 8 JIO pe3yJihTaTOB. l1II H 
110 pe3yJihTaTbl - B cnyqaJix OTMOpO)KeHHH CTOO ( 4), ,IJ.Ha6eTHqecKOH 

CTOOhl (10), OCTeOMHeJIHTa TPYfiqaTbIX (2), OJIOCKHX KOCTeH (1), 
COCTOHHHH OOCJie 3H,D.OnpoTe3HpoBaHHH Ta306e,D.peHHOro cyCTaBa (3), 
aMOYTaQHH HH)Kffeu KOHeqttocTH (2), B3MT npe,D.OJie%H (2), KHCTH (2), 

6e,D.pa (3), KOJieHHOro cycTaBa (1), roJieHH (5) H CTOOhl (2). JIO 
pe3yJihTaThl - B cnyqaJIX OTMOpO)KeHHH CTOO (2), o60CTPeHHH 

xpoHuqecKoro aP,TPHTa (2) u ocTeoMuenuTa TPYfiqaThIX ( 1 ), OJIOCKHX 
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KOCTeu ( 1) " COCTOHHIDI nocne 3HJ].OnpoTe3upoBaHHH Ta306e,llpeHHoro 
cycrnea (1), B3MT KHCTH (1). OrcyTCTBHe HaKonJieHuH P<l>TI - B 5 
cnyqaHX xpoHuqeCKHX BOCilaJIUTeJibHbIX npoQeCCOB B CTa):lHH o60CTPeHHH 

BCJie,llCTBHe pa3BHTIDI coe,llHHHTeJibHOH TKaHH e o6JiaCTH oqaroB 
xpoHuqecKoro eocnaneHIDI. B 2 cnyqMx oTCYTCTBue HaKonJieHHH P<l>TI 
CBH3aHO co CHIDKeHUeM KpOBOTOKa B cocy,llax npOKCHMaJibHee 30Hbl . 
BOCnaJieHIDI. B 1 cnyqae BOCnaJieHue pacn03HaHo, HO HenpaBHJibHO 
onpe,lleJieHa ero aKTHBHOCTb, qTo CBH3aHO C 60JiblIIOH Bapua6eJibHOCTbIO 
ER npu BocnaneHHH. JIIl pe3yJibTaTbl - B cnyqaHX OCJIO)KHeHHOU 
OCTeOMHeJIHTOM AHa6eTuqecKOH CTOilbl (1), B3MT KOJieHHOro cycTaBa (1) 
u COCTOHHHH nocne aMnyTaQHH HH)KHeii KOHeqHOCTH (1). B 2 cnyqaHX 
BCJie,llCTBHe 6bICTPOH IlOJIO)KUTeJibHOU AHHaMHKH ucqe3HOBeHHe 
KJIHHuqecKHX npH3HaKOB aKTHBHoro BOCnaJieHHH onepe)l(aJIO 

BOCCTaHOBJiettue HOpMaJibHOro KpOBOTOKa, qTo npHBOAHJIO K 

m6hnoqttoMy nocrynJieHHIO P<l>TI K Mecry cTuxa10~ero eocnaneHIDI. B 1 
cnyqae OTeK MHrKHX TKaHeii HeBOCilaJIUTeJibHOU npupo,llbl CHMYJIHpOBaJI 

oqar aKKyMyJIHQHH P<l>TI. 

3aKJIJOqettue. qyBCTBHTeJibHOCTb, cneQu$uqHOCTb u ToqHOCTb 
CQHHTHrpa$uqecKOU AHarHOCTHKH BOCilaJieHIDI C HCilOJib3OBaHUeM 

199
Tl­

XJIOpUAa - 91,4%, 92,3% u 91,7% COOTBeTCTBeHHO, a onpe):leJieHIDI ero 
aKTHBHOCTH - 75,8%, 80,0% u 77,1% COOTBeTCTBeHHO. CQHHTHrpacl>IDI c 
199

Tl-xnopUAOM - 3$$eKTHBHbIU MeTOA BblHBJieHIDI BOCilaJIHTeJibHbIX 

npoQeccoe onopHO-ABHraTeJihHoro annapaTa. 
JlUTeparypa: 

1 . <l>Meee H.TI., Cyxoe B.IO., Xy6ynaea r.r u AP- Bo3MO)l(HOCTH 
CQHHTHrpacl>uu c MeqeHbIMH ayToJieUKOQUTaMH e o6ttapy)l(eHHH oqarOB 
BOCnaJieHHH u HarHOeHHH II BeCTHHK pemreHOJioruu u PMHOJioruu, 2002, 
N23, C.45-50. 
2 • K. Utsunomiya, I. Narabayashi, H. Nishigaki et al. Clinical 
significance of thallium-201 and gallium-67 scintigraphy in 
pulmonary tuberculosis II European Journal of Nuclear Medicine, V. 
24, N23, 1997, pp 252-257 
3.JlHIIIMaHOB IO.E., qepHOB B.11. CQUHTHrpacl>uH MHOKap,lla e 
HAepttoii KapAHOJI~>ruu II 113A-BO ToMcKoro YHueepcHTeTa, ToMcK, 
1997, C.27-40 
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<I>. To.l(ya, H.3.l(emepamseJie, A.Ha.l(apeemseJie, JI.Keneaue 
,l(earuoCTBIJCCKBe D0,l(X0,l(bl BLIHBJICHBH 1a60JieBaneii 
upe.l(CTaTCJILHOH ;KCJIC3bl 

J1Hcmumym Jlytteeou u l1HmepeeHtJUOHHOu /(ua2HocmuKu, T6Wlucu, 
I'py3Ufl 

PaK npe,llCTaTeJibHOH )l(eJie3bI HBIDieTCH BTOpOH no pacnpOCTPaHeHHOCTH 
onyxOJibIO y My)KqUH. TiuK 3a6oJieBaeM0CTH npHXOAHT Ha B03pacT 60-70 
neT. Oco6eHHO Ba)l(eH AH<l>cl>epeHQHaJibHblH AHarH03 Me)l(J:ly KapQHHOMOH 
" a,lleHOMOH npOCTaTbI, KOTOpM pacnpocTPaHeHa B 3HaqHTeJibHO 60JibIIIeH 
cTeneHH, qeM KapQHHOMa npocTaTbI. 
,[(o nocJie):lHero BpeMeHH OCHOBHbIM npuMeHHeMbIM TeCTOM 6bIJIO 
onpeAeJieHue npocrnrn-cneQu$uqHoii KHCJIOH cl>oc$aTa3bI (PAP) AJIH 
MOHHTOpHHra TeqeHHH KapQHHOMbI npocTaTbI. O):lHaKO, B HaCTOH~ee 
BpeMH TeCT Ha p AP 3aMeHeH Ha onpe,lleJieHHH ypoBHH npocTaTa­
cneQu$uqHoro amureHa (PSA) no npuquHe 6onee BbICOKOH 
cneQu$uqHOCTH IlOCJie,llHero. 
MttoroqucneHHbie uccneAoBaHIDI noKa3bIBaIOT, qTo TICA HBJIHeTcH 
Hau6onee AOCTOBepHblM " 3HaqHMbIM H3 ecex paKOBbIX MapKepoB npu 
AHarnocTuKe onyxoneii npocTaTbI (Babaien R.J. et al, 1991; Oesterling 

J.E., 1991; Glanski W.J. et al, 1992). 
TecTupoBaHue Ha TICA HMeeT ABa ocHOBHbIX npuMeHeHHH B 
KJIHHUqecKOH npaKTHKe: BO-nepBbIX AJIH MOHHTOpHHra TeqeHHH " 
3$$eKTHBHOCTH Tepanuu, B0-BTOpbIX AJIH MOHHTOpHHra COCTOHHHH 
naQUeHTOB c runepTPocl>ueii npocTaTbl e QeJIHX 6onee paHHero BbIHBJieHHH 

onyxonu. 
TiocJieAHHe UCCJie,llOBaHIDI u, e qaTHOCTH, HaIIIH Ha6JIIO,lleHIDI IlOKa3aJIH, 
qTo TeCT Ha onpe,lleJieHue PSA B KpOBH HBJIHeTCH BbICOK03$$eKTHBHbIM 
MeTOAOM AJIH CKpHHHHroBblX o6cJie,llOBaHHH My)l(qUH CTapIIIe 50 JieT, npu 
3TOM 6onee Ba)l(HOH npeAcTaBJIHyTCH AHHaMuKa ypoem PSA. 
TipoBeAeHHbie HaMu uccneAOBaHIDI ypoem PSA y My:mquH B B03pacTe 50-
75 JieT IlOKa3bIBaIOT, qTo ypoBeHb amureHa IlOBbIIIIeH y 6oJibHblX c 
Ao6poKaqecTeeHHOH · runepnJia3ueii npeACTaTeJibHOH )l(eJie3bI u 
COCTaBJIHeT 8,6± 3,2 HrlMJI (n=42) e oTJiuquu OT KOHTPOJibHOH rpynnbI, 
r,lle ypoBeHb PSA COCTaBIDIJI 3,7± 0,8 HrlMJI (n=l 7). Y 8,6 % 60JibHblX c 
IlOA03peHUeM Ha KapQHHOMY npocTaTbl ypoBeHb amureHa 6bIJI pe3KO 
IlOBbIIIIeH. 
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IlonyqeHHbie .n.aHHhie ceu.n.erenbCTBYIOT o BbICbKoii cneQmpuqHOCTH if 
umpopMaTUBHOCTH TeCTa " cornacyeTC.H C .n.aHHbIMH pH.n.a aBT0p0B, 
npoeo.n.uemux uccne.n.oeaHHH ypoeHH PSA npu pa3nuqHbIX 3a6oneeaHHHX 
npe.n.cTaTeJibHOH )KeJie3bI (Lilja H., 1993; McCormack R.T. et al, 1995). 
Onpe.n.eneHue K0HQettTpaQuu PSA B Kpoeu o6ecnequeaeT 6onee paHHee 

o6Hapy)KeHue peQU)].UBa " MeTaCTa3HpoeaHUH. Ilpu 3T0M H3MeHeHU.H .n.ame 
B npe.n.enax H0pMbl .HBJI.HIOTCH umpopMaTHBHbIMH B 3T0M 0TH0llleHHH. 
Ilocne TOTaJibHOH npocTaT3KTOMHH PSA He }].0JI)KeH BbIHBJIHTCH (Cooper 
E.H., 1991; Oesterling E. 1991 ). · 

IlonyqeHHbie HaMu .n.aHHbie ceu.n.eTeJibCTBYIOT, qm npo<pHJib PSA y 
naQueHT0B C pa3BUBaIOmeitc.H runepTPO<pHeii . np0CTaTbl 0TJinqaeTC.H . OT 

TaK0B0ro y naQHeHT0B C pa3BHBaIOU\eHCH KapQHHOMOH. 
CKpHHHHr PSA M0)KeT o6ecneqHTb .n.uarno3 KapQHH0MbI npocTaTbI .n.o ee 

KJIHHUqeCK0fO np0HBJieHHH H .HBJI.HeTC.H He06XO}].HMbIM MeTO}].OM }].ml 

O0BblllleHHH T0qHoqTu paHHeii .n.uarH0CTHKH paKa npe.n.cTaTeJibHOH 
)KeJie3bI. 
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<l>.ToAya, H.3Aemepameene, r.CeaneAJe, JI.Keneane, M.BapaMeH 
)];eareocTHqecKaH JeaqeM0CTb PaAH0HMMYH0JI0['UqecKoro H 
paAH0HYKJIHAH0f'0 HCCJICAOB3HHH B AH3f'H0CTHKe Ja6oJieeaeee 
IIC'ICHH 

HHcmumym JlytteBou u HHmep6ewi1uoHHOU ,l{ua2HocmuKu, T6wzucu, 
I'py3Ufl 

Enaro.n.ap.H ycnexaM HMMyHoxuMuu B na6opaTopttyio npaKTHKY 
npoqHo B0lllJIH pa.n.uoUMMYH0JI0ruqecKue HCCJie}].0BaHHH, 003B0JIHIOU\He 
onpe.n.enHTb cneQu<puqecKue 6enKu, cuHTe3npyeMbie onyxoneBhIMH 
o6pa30BaHHHMH pa3JIUqHoro Tuna. K TaKUM 6eJIKaM 0TH0CHTC.H aJib<pa­

<peTOnpoTeUH (A<I>Il). Iloeb1I11eHHb1e ypoeHu A<I>II Moryr Ha6nIO.n.aTbCH y 
60JibHbIX pa3JIHqHbIMH !pOpMaMU paKa, 0}].HaK0 HaH6onee xapaKTepHbl OHM 

npu renaTOQeJIJIIOJIHpHoii KapQHH0Me. H3MeHeHHH ypoBHH A<I>II e 

CbIB0p0TKe Kp0BH TaKme 0TMeqae!CH npH }].U!p<pY3HbIX 3a6oneBaHH.HX 
neqeHH. 

HaMH npomee.n.eH pa.n.HoHMMyHonoruqecKHH aHanH3 ypoeHH A<I>II y 
37 6oJibHbIX C pa3Jil{qHblMH 3a6oneeaHHHMH neqeHH, nonyqeHHbie .n.aHHble 

6bIJIH C0O0CTaBJieHbl C pe3yJibTaTaMU pa.n.H0ttyKJIH,IJ.H0ro Hccne.n.oeaHHH 
(cKaHHpoeaHue neqeHu 99mTc-colloid). IloKaJaTeJib A<I>II e 

KOttTpOJibHOH rpynne C0CTaBJIHJI 6,2± 0,5 Hr/MJI. CooTBeTCTBeHHO npu 

CKaHupoeaHUU C00TH0llleHue BKJIIOqeHHH pa.n.uo<papMnpenapaTa (P<I>II) 
neqeHblceJie3eHKa C0CTaBJI.HJI MHHHMYM 1: 1. 

Y 18 6oJibHblX xp0HHqecKUM eupyCHbIM renaTHT0M K0HQeHTPaQHH 

A<I>II e CbIB0p0TKe Kp0BH e cpe.n.HeM C0CTaBJIMa 10,4± 1,7 Hr/MJI. 
IloBblllleHHe ypoBHH A<I>II e 3TOH rpynne uMeno epeMeHHbIH xapaKTep u 
HaX0}].HJI0Cb B o6naCTH HH3KHX 3HaqeHHH naT0JioruqecKoro }].HaOaJ0Ha. 

Bb1c0Kue n0KaJaTenu A<I>II Ha6nio.n.anttcb TaKme y 6onbHbIX Qnppo3oM 
neqeHH (n=l2). YpoeeHb A<I>II B 3Toii rpynne 6onbHbIX cocTaBHJI 28± 2,6 

Hr/MJI. B o6oux 3THX rpynnax npH CKaHHpoeaHUH neqeHU 0TMeqaJI0Cb 
.n.u<p<py3HOe CHl{)KeHue BKJI10qeHHH P<I>II B napeHXHMY neqeHH.' EcnH npH 

renaTHTaX C00TH0llleHue BKJIIOqeHHH neqeHblcene3eHKa C0CTaBJI.HJI0 

npHMepH0 (1-1.5) : (3.5-4), TO npH QHppo3e OHO C0CTaBJI.HJI0 e cpe.n.HeM 
(0.75-1) : (4-5). B 3-x cnyqa.Hx BKJiioqeHue P<I>II B neqeHb npaKTHqecKH 

He 0TMeqanocb H Ha6JIIO}].aJIOCb HHTeHCUBH0e BKJIIOqeHue e KOCTblH M0Jr 
( colloid shaft). 
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Y 6oJihHhIX c onyxorreBhIM nopIDKeHHeM neqeHH (n=7) npH 
onpeAeJieHHH ypOBIDI AcI>Il OTMeqarrocb 3HaqHTeJibHOe noBhIIIIeHHe 
noKa3aTerreif pe3yJihTaTOB TeCTa, qro B cpeAHeM COCTaBHJIO 250-400 
Hr/MJI. IlpH paAHOH30TOnHOM HCCJieAOBaHHH BbUIBJIRJIHCh oqaroBbie 
Ae<lJeKThI eKmoqeHHR PcI>Il, OAHHoqHbie HJIH MHO)KeCTBeHHhie. B 2-x 
crryqMx onyxorreeoe o6pa3oBaHHe neqeHH 6bmo o6Hapy)KeHo TOJihKO npH 
PMHOH30TOnHOM HCCJieAOBaHHH H He 6bIJIO 3a$HKCHpoeaHHO npH Y3M H 

KT. 
TaKHM o6pa30M noKa3aTeJih PMHOHMMyHorrorHqecKoro 

HccrreAOBaHHR, e qacTHOCTH noKa3aTeJih AcI>Il xopoIIIo KoperrrrHpy10T c 
AaHHhIMH CKaHHpOBaHHR neqeHH, qTO AOJI)KHO 6bITh o6'hRCHeHO 6orree 
"<lJyHKl.(HOHaJlhHbIM" xapaKTepOM 3THX HCCJieAOBaHHH no cpaeHeHHIO C 
Y3M H KT, 6rraroAapR qeMy, B pRAe crryqaee B03MO)KHa 6orree paHIDIR 
AHarHOCTHKa 3a6orreeaHHH, B oco6eHHOCTH 3TO KacaeTCR nepeuqHoro 
u!HJIH BTOpHqHoro onyxorreeoro nopIDKeHHR neqeHH. 
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ropo6eQ B.<I>. 
OQenKa Tupeou,-uoro cTaryca y 06ny11ennLIX enyTpnyTpo6uo ,-eTeii 
H3 iioMeclmQHTHOro peruoua C D0M0IQhlO in vitro pa,-uonyKJIHAHhIX 
MeT0A0B. 
I'Y MeoUlJUHCKUU paouo1w2uttecKuu nayttnbzu lJenmp P AMH, 06nuncK, 
Pocczm 

l-13 MeAHK0-6HorroruqecKHX nocrreACTBHH aeapHH Ha qepH06bIJibCKOH 
A3C Hau6orree 3HaqHMhIM RBHJIOCh B03AeHCTBHe Ha opraHH3M 
nOCTPMaBIIIHX JIIOAeif pMHOaKTHBHhIX H30TOnoe HOAa, B nepey10 
oqepeAb HOAa-131, pacnpOCTPaHHBIIIerocR Ha oqeHb o6IIIHpHhie 
TeppHTOpHH POCCHH, YKpaHHhl H fierropyccHH, AJIR KOTOpbIX xapaKTepeH 
Ae$HLtHT HOAa B OKpy)KaIOll\eH cpeAe. HacTORll\ee uccrreAoeaHHe 
nOCBRll\eHo Ol.(eHKe THpeOHAHOro CTaTyCa y AeTeH H3 HOMe$Hl.(HTHOro 
10ro-3ana,l\Horo perHOHa Karry)KCKOH o6rraCTH qepe3 8 rreT nocrre HX 
BH)'TPHYTP06Horo o6rryqeHHR 3a cqeT HHKopnopupoeaHHoro HOAa-131, 
3arpR3HHBIIIero 30H)' o6HTaHHR 3THX AeTeH nocrre qepH06hIJibCKOH 
asapHH. IlepHOA PMHal.(HOHHOro 3arpR3HeHHR Ha6JIIOAaeMoro perHOHa 
HOAOM-131 (T.H. "pMHOHOAHhIH nepHOA"), no HaIIIHM pacqeTaM, HCXOAR 
H3 pe3yJihTaTOB MOHHTOpHHra PMHal.(HOHHOH CHTyal.(HH, AaHHbIX 0 
AJIHTeJihHOCTH BhI6pocoe PMHOaKTHBHOro MaTepuarra H3 noepe)K)J.eHHoro 
peaKTopa H nepHOAa norrypacnaAa HOAa-131, AJIHJICR B TeqeHue 13 HeAerrh 
c 29 anperrR no 28 HIOJIR 1986 r. Bcero IlOA HaIIIHM Ha6JJIOAeHHeM 
HaxOAHJIHCb 560 AeTeH (300 MaJihqHKOB u 260 AeBoqeK), POAHBIIIHXCR e 
nepHOA c 29.04.1986 r. no 3.05.1987 r., TaK KaK POAHBIIIHeCR HMeHHO e 
3TOT nepHOA 6hIJIH o6rryqeHhl in utero Ha pa3JIHqHhIX cpoKax recTaQHH, 
npHqeM 140 m HHX (75 MaJihqHKOB H 65 AesoqeK) o6rryqarrucb He TOJlhKO 
BH)'TPHyTp06HO, HO H qacTHqHo nocrre po)K)J.eHHR B TeqeHHe HeCKOJihKHX 
nepBbIX HeAeJib )KH3HH (MaKCHMaJlhHO - 13-TH). B KaqecTBe KOffTPOJlhHOH 
rpynnhI Ha6JIIOAaJIHCh POAHBIIIHeCR e Te )Ke CpOKH 199 Heo6rryqeHHhIX 
AeTeH (93 MaJihqHKa H 106 AeBoqeK) H3 ceMeH HMMHrpaHTOB, npH6bIBIIIHX 
B AaHHhIH perHOH AJIR nOCTORHHOro npO)KHBaHHR y)Ke nocne <1Ju3uqecKoro 
pacnMa iio.n:a-131 TexHoreHHoro npoucxo)K)J.eHHR. 3a6orreeaeMOCTh 
THpeOffAHOH naTOJIOrHeH (npeuMyll\eCTBeHHO pa3JIHqHbIMH <iJopMaMH 
306HOH 6orre3HH), Ol.(eHeHHM C noMOll\hlO CTaHAapTH30BaHHOro no norry 
"KYMYJIRTHBHoro K03$$Hl.(HeHTa 3a6oneeaeMOCTH11

, COCTaBHJia 3a 12-

JieTHHH nepHOA Ha6moAeHHR: B KOHTPOJihHOH rpynne - 7,4±1,9%, a cpeAH 
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Bcex o6JiyqeHHbIX ,AeTeii - 16,6± 1,6%. Ilpu 3TOM B no,Arpyrme ,AeTeii, 
06JiyqaB1.1IHXC}I qacTHqHo " nocJie PO:>KJJ:eHH», OHa 6bIJia BbIIIIe " 
COCTaBJI»Jia 26,5±3, 7%. <l>yHKL{HOHaJibHOe COCTO»HHe rHnO<pH3apHO­
THpeoH,AHOH CHCTeMbI y Ha6mo,AaBIIIHXC» o6JiyqeHHbIX u Heo6JiyqeHHbIX 
,AeTeH Ol.{eHHBaJIH C nOMOII.(blO pa,AHOHMMYHOJioruqecKoro onpe,AeJieHH}I 
KOHQeHrpaQHH B CbIBOpoTKe KpOBH THpeorponttHa (TTr), 06Il(ero 
rnpoKCHHa (T4) "o6Il(ero rpuiio.ArnpoHttHa (T3). KoHQeHTpaQttIO TTr B 
MME/JI onpe,AeJI»JIH C noMOII.(blO HMnOpTHblX pa,AHOHMMYHOJioruqecKHX 
TecT-Ha6opoB MapKH "ELSA 2-TSH" npomBO.ACTBa Me:>KJJ:yHapo.AHOH 
qrnpMbI "CIS bio international". YpoBHH T4 H T3 B HMOJib/JI uccJie,AOBaJIH, 
HCnOJib3Y» Ha6opb1 "puo-T4-Ilr" " "puo-T3-I1r", npOH3B0,AHMbie B 
EeJiopyccuu (r.MHHCK). qepe3 8 JieT nocJie o6JiyqeHH» KOHQeHrpaQHIO 
TTr B CbIBOpOTKe KpOBH HCCJie,AOBaJIH y 292, KOHL{eHTpaQHIO T4 - y 298 u 
KOHQettrpaQHIO T3 - y 301 o6JiyqeHHblX ,Aereii. O,AHOBpeMeHHO ypoBHH 
3THX. ropMoHOB 6bIJIH onpe,AeJieHbI y ,AeTeii H3 KOHTPOJibHOH rpynnbi: TTr 
- y 70, T4 - y 67 u T3 - y 65 qeJIOBeK. Ilpu aHaJIH3e 3THX ,AaHHbIX He 6bIJIO 
Bbl}IBJieHo nOJIOBbIX pa3Jiuquii B cpe,AHHX BeJinqnHax ypoBHett Bcex 
ropMOHOB HH cpe,AH o6nyqeHHblX ,AeTeH, HH B KOHTPOJie, n03TOMY rpynnbI 
o6cJie,AOBaHHbIX He pa3,AeJI»JIHCb no noJIOBOMY npH3HaKy. Cpe,AHHe 

rpynnoBbie 3aqeHH}I (M±m) KOHQeHrpaQHH YKa3aHHbIX ropMOHOB 

COCTaBHJIH: TTr - 2,06±0,06 MME/JI y o6nyqeHHblX u 1,96±0,12 B 

KOHTpOJie; T4 -131,80±1,73 HMOJib/JI y o6JiyqeHHblX tt 138,80±4,09 B 

KOHTpOJie; T3 - 2,11±0,03 HMOJib/JI y o6JiyqeHHblX u 2,06±0,08 B 
KOHTpOJie. Bee 3TH pa3JIHqH}I Me:>KJJ:y ,AaHHbIMH o6JiyqeHHbIX " 
Heo6JiyqeHHbIX CTaTHCTHqecKH He 3HaqHMbl. O,AHaKo nptt pacqeTe 
pa3pa6oTaHHOro HaMH HHTerpaJibHOrO nOKa3aTeJI» "Pl = 
1 00T3/(T4+ T3)%" BbrnBHJIOCb 3HaqnMoe pa3JIHque Me:>KJJ:y ,AaHHbIMH 

o6nyqeHHblX u KOHTPOJI}I (1,64±0,03% M» 296 o6JiyqeHHbIX npOTHB 1,51 

±0,05 .AJI» 65 He06JiyqeHHbIX; p < 0,05). YKa3aHHblH HHTerpaJibHblH 
nOKa3aTeJib orpIDKaeT ypoBeHb KOHBepcHH T4 B T3, CJie,AOBaTeJibHO 
MO)l(HO noJiaraTb, tJTO y o6nyqeHHbIX ,Aereii 6oJibIIIHH o6'heM T4 (no 
cpaBHeHHIO c ,AaHHbIMH He06JiyqeHHbIX) npeo6pa3yeTC» opraHH3MOM B 
6HOJioruqecKH 6oJiee aKTHBHblH T3, " 3TO MO)l(eT CJIY)l(HTb KOCBeHHbIM 
npH3HaKOM HeKOTOporo CHH)l(eHH» ropMOH006pa30BaTeJibHOH cpyHKL{HH 
Il(HTOBH,AHOH )l(eJie3bl (~)I{), KOTOpoe opraHH3M TaKHM o6pa30M 
KOMneHcnpyeT. EoJiee cyll(eCTBeHHbie pa3JIHqll}I 6bIJIH BbrnBJieHbl npu 
cpaBHeHHH ycpe,AHeHHblX ,AaHHblX ,AeTeH H3 KOHrpOJibHOH rpynnbI H 
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no.Arpynnbl o6JiyqaBIIIHXC» He TOJibKO in utero, HO u tJaCTHqHo nocJie 
po:>KJJ:eHH», y KOTOpbIX ~)I{ o6JiyqeHa B HaH60JibIIIeH CTeneHH. Cpe,AH 
nocJie,AHHX ypoBeHb TTr B KpOBH 6bIJI onpe,AeJieH y 66, ypoBHH T4 u T3 -
y 67 qeJioBeK. CooTBeTCTBeHHO cpe,AHHe KOHQettrpaQHH ropMOHOB y 

o6nyqeHHblX H He06JiyqeHHbIX 6bIJIH CJie,AyIOII.(HMH: TTr - 2, 18±0, 12 

npoTHB 1,96±0,12 MME/JI (p > 0,1); T4 - 128,10±3,41 npoTHB 138,80± 

4,09 HMOJib/JI (p < 0,05); T3 - 2,14±0,05 npoTHB 2,06±0,08 HMOJib/JI (p > 
0, 1 ). TaKHM o6pa30M, B no,Arpynne ,AeTeii c Hau6oJiee o6JiyqeHHOH ~)I{ 

y)l(e 6onee »BHO onpe,AeJI»eTc» CHH)l(eHHe npo,AyKL{HH THpeoH,AHbIX 
ropMOHOB. 3To nO,ATBep:>KJJ:aeTC» TaK)l(e npu cpaBHeHHH BeJiuqHH ,Apyroro 
(npHBO.AHMoro B JIHTeparype) HHTerpanbHOro nOKa3aTeJI» "P2 = 
(T4+T3)/TTr HMOJib/MME", KOTOpbIH orpIDKaeT OTBeT ~)I{ Ha 
runocpmapHblH TttpeoTpOnHHOBbIH CTHMyJI. Cpe,AHHe BeJiuqHHbl 3Toro 

nOKa3aTeJI» 6blJIH COOTBeTCTBeHHO paBHbl: 73,72±5,01 HMOJib/MME .AJI» 64 

o6JiyqeHHbIX npoTHB 93,78±7,49 M» 61 Heo6JiyqeHHoro; p < 0,05. 3TH 
,AaHHbie YKa3blBaIOT Ha 6oJiee HH3KHH ypoBeHb npO,AyKL{HH THpeoH,AHbIX 
ropMOHOB y YKa3aHHOH KaTeropHH o6nyqeHHbIX ,AeTeH, no cpaBHeHHIO c 
,AaHHbIMH He06JiyqeHHblX JIHL{. KpoMe Toro, npu cpaBHeHHH cpe,AHHX 

BeJIHtJHH npuBe,AeHHoro BbIIIIe HHTerpaJibHOrO nOKa3aTeJI» "P 1" ( 1, 71 ± 

0,06% M» 66 o6JiyqeHHblX npoTHB 1,51±0,05 .AJI» 65 He06JiyqeHHbIX; p < 
0,05) 6blJIO ycTaHOBJieHO, qTO " B 3TOH no,Arpynne noBbIIIIeH ypoBeHb 
KOHBepCHH T4 B T3. QqeBH,AHO TaKHM o6pa30M opraHH3M o6JiyqeHHbIX 
,AeTeH nbITaeTC» KOMileHcHpOBaTb o6Il(ee CHH)l(eHHe npO.AYKQHH 
TttpeoH,AHbIX ropMOHOB. TaKHM o6pa30M, npoBe,AeHHbie HCCJie,AOBaHH» 
noKa3aJIH, qro qepe3 8 JieT nocJie Bttyrpuyrpo6Horo o6JiyqeHH» 3a cqeT 
HHKOpnopupoBaHHOro HO,Aa-131 TeXHoreHHoro npoHCXO:>KJJ:eHH» y ,AeTeH 
H3 peruoHa C yMepeHHblM ,AecpHQHTOM HO,Aa BbrnBJI»eTC» ( C IlOMOII.(blO 
pa,AHOHMMYHOJioruqecKHX MeTO,AOB onpe,AeJieHH» ropMOHOB 
runocpmapHO-THpeOH,AHOH CHCTeMbI) CHH)l(eHtte 
ropMOHOnpo,AyQHpyIOII.(eH cpyHKQHH ~)I{, oco6eHHO BblpIDKeHHOe B 
no.Arpynne ,AeTeH, o6JiyqaBIIIHXC» He TOJibKO in utero, HO u B nepBbie 

He,AeJIH nocJie po:>KJJ:eHm1 (.Ao 13 He,AeJib). 
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O.H. E<J>uMoo, r.A. ,!(aob1~00, IO.A. Bapry3ooa 

He<J>poTpODHble 

KOpOTKO:.ICHBYW:HMH 

MO'ICBbl~CJIHTCJlbHOH 

Ja60J1eoa111rnx. 

pa~11ocJ>apM11pe11apaTh1, MC'ICIIHblC 

pa~uo11y1mu~aM11, 

CHCTCMbl npH 

B IICCJIC~0B3HIIII 

OHKoypoJIOril'ICCKIIX 

I'Y Meouqu11cKuu paouoJlOZU'lecKuu 11ay'l11b1u qe11mp P AMH, 0611u11cK, 

PoccU5l. 

HccJie,ll.OBaHHe MOqeBI,I)].eJIHTeJibHOH CHCTeMbl C 0TeqecTBeHHblMH 

pa,ll.HOq>apMnpenapaTaMH 6bIJIH BbIIl0JIHeHbl y 340 6oJibHbIX (paK 

MoqeBoro rry3blp51, npe,ll.CTaTeJibHOH )KeJie3bl H noqeK) C L{eJibl0 

)].HarH0CTHKH, IIJiaHupoBaHH51 JieqeHH51 H Bbl51BJieHH51 HapyrneHHH B 

npol{ecce ero npoBeJJ.eHH51. JJeqeHue 6oJibHbIX npoB0JJ.HJIH no cne.D.y10muM 

MeT0)].HKaM: xupypruqecKoe, nyqeBoe, KOM6HHHpOBaHHOe u 

K0MnJieKCH0e. ,!(o " B pa3JIHqHbie cp0KH nocne JieqeHU}l npoB0)].HJIH 

HCCJie)].0BaHue MoqeBbI)].eJIUTeJibHOH CHCTeMbl " q>yHKL{HOHaJibHOfO 

C0CT051HH51 KaHaJibL{eBoro annapaTa noqeK C n0M0J.nblO npenapaT0B -
99

mTc-TexHeMar, 
99

mTc-TexHeMeK u 
123

1-runrrypaH, KJiy6oqKoBOH 

q>HJihYpaL{HH -
99

mTc-neHTaTex. B pa6oTe npuMeH51JIHCb cne,ll.y10mue 

pa,ll.H0H30T0nHbie MeT0)].HKH HCCJie)].0BaHH51 noqeK: Henp51Ma51 

paJJ.H0HyKJIH,ll.Ha51 aHruorpaq>m1, Jl.HHaMuqecKM u cTaTuqecKa51 

CL{HHTurpaq>u51, K0T0pb1e npoB0JJ.HJIHCh Ha raMMa-KaMepe "Apex-SP6" u 

"Sophy-camera - DSX". Ilpu aHanme pe3yJibTaToB paJJ.H0ttyKJIHJJ.HhIX 

HCCJie)].OBaHHH 6bIJIH ucn0Jib30BaHbl aMIIJIUTYJJ.H0-BpeMeHHbie, a TaK)Ke 

KHHeTuqecKue napaMeYpbl (JIHHeHHbIX KaMepHbIX MO)].eJieH KHHCTHKH 

HH)].HKaTopa). CucTeMHbIH aHaJIH3 npoL{eCC0B peryML{HH oqui.neHH51 Ha 

pa3JIH'IHbIX cpyHKL{HOHaJibHbIX ypoBH51X (npe, HHTpa-, nocrpeHaJibHbIH) 

ocymecTBJl}IJIC}l rryTeM cpaBHeHH51 ,ll.aHHbIX KJIHHUqecKHX, 6HOXHMUqecKHx 

u paJJ.H0ttyKJIHJl.HbIX uccne,ll.oBaHuii no rpynnaM 6oJibHhIX (TNM) u 

cnoco6aM neqeHH51. Hccne)].oBaHH51 noKaJaJIH, qTo paJJ.H0ttyKJIHJl.Hhie 

HCCJie)].0BaHH51 BbUIBJI5IIOT H3MCHCHH51 · B q>yHKL{HOHaJibHOM C0CT051HHH 

MoqeBbI)].eJIUTeJibHOH CHCTeMe paHbllIC ,ll.pyrux MCT0)].0B HCCJIC)].0BaHH51 

noqeK. B 87~ Bcex cnyqaeB 6bIJIH Bbl51BJICHbl 0TKJI0HeHH51 

q>yHKL{HOHaJibHOfO C0CT051HH51 MoqeBbI)].eJIHTCJibHOH CHCTCMe pa3JIUqHoH 

CTeneHH Bbipa)KeHH0CTH. Ilocne 3q>q>eKTHBHOro neqeHH51 6oJibHbIX 

0TMeqeH0 ynyqrneHue nOKa3aTeJieH ,ll.e51TeJibH0CTH MoqeBbI)].eJIHTCJibHOH 
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CHCTCMbl B cpe,ll.HeM Ha 30% OT HCX0)].H0f0 yp0BH51. Ilpu HC)].0CTaT0l.JH0 

3q>q>eKTHBHOM JieqeHHH napaMCYpbl q>yHKL{HOHaJibHOH )].e51TCJibH0CTH 

noqeK 3aMCTH0 He H3MeHAAHCb no cpaBHeHHIO C HCX0)].HbIM ypoBHCM )].0 

neqeHH51. CpaBHHTCJlbHbIH aHaJIH3 noJiyt.JeHHbIX )].aHHbIX no rpynnaM 

6oJibHblX )].aJI B03M0)KH0CTb onpe,ll.eJIHTb MeT0)].HKH JieqeHH51, Hau6onee 

6naronpH51THO BJIH5IIOJ.nHC Ha q>yHKL{HIO noqeK. 

Pe3yJibTaTbl HCCJie)].OBaHHH no3B0JIHJIH npH,ll.TH K 3aKJIJOqeHHIO, qTo 

Heq>porponHbie P<I>IT 0Tet.JeCTBeHH0f0 np0H3B0)].CTBa Ha 0CH0Be 

K0p0TK0)KHBYJ.nHX pa,ll.H0ttyKJIH)].0B 
99

mTC H 
123

1 )].aIOT B03M0)KH0CTb 

nonyt.JHTb o6'beKTHBHbie )].aHHbie 0 q>yHKL{HOHaJibHOM C0CT051HHH 

MoqeBhl)].eJIHTeJibHOH CHCTCMbl )].0 H Ha pa3JIHl.JHbIX 3Tanax Jiet.JeHH51, 

o6Hapy)KHTb HaqaJibHbie H3MeHCHH51 B ee )].C51TeJibH0CTH " 0L{eHHTb 

3q>q>eKTHBHOCTb npoB0)].HM0f0 neqeHH51. 
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IlJrncynoe C.A., Ban~h1mee B.Il., Iloeenuxun A.K., MeJibqenKo C.C. 
Heeporennau reTepoTonuqecKaH occuclmKan;uH 

My)KquHa, 23-x rreT, HMeeT HH)KHJOJO napanrreruIO nocrre Henorrttoro 

yAarreHllil HHTpaMe~rrm1pHoii onyxonu cnuHHoro M03ra, 
nporn)KeHHOCThIO C7-D5. Tiocrre nmrnrreHm1 6orreii B rreBoii nonoBnHe 

Ta3a Ha peHITeHorpaMMax Ta3a u 6eApeHHhlX o6rracTeii 6bIJIH BhUIBJieHhl 
nepeJIOM JieBOH BepTJIY)KHOH BIIaAHHhl " occuqmKaQHH MHrKHX TKaHeii. 
PeHTreHOJIOrH 3aIIOA03pHJIH MHO)KeCTBeHHOe 3JIOKaqecTBeHHOe 

nopa)KeHue Ta3a u HanpaBHJIH naQueHTa Ha CQHHTnrpaqmIO CKeneTa. 
Tipu !pH3HKaJihHOM OCMorpe BhlHBJIHeTCH 3HaqUTeJihHOe ynrroTHeHue H 

IIOBhIIIIeHHaH TeMnepaTYpa MHrKHX TKaHeii Ta3a " IIpOKCHMaJihHhIX 

OTAeJIOB 6eAep. 
METO,[(bl. 
DhlJIH BhlIIOJIHeHhl CQHHTHrpa<pHH BCero Terra C AH!pOC!pOHaTOM 

(TexHe<pop) u MIIBH (TexHerpHJI). 
PE3Y Jib TA Tbl. 

Ilpu CQHHTHrpacpuu C AH<pOC!pOHaTOM 6bmu BhlHBJieHhI: nepenoM 
rreBOH BepTJIY)KHOH BIIMHHhl B CTaAHH aKTHBHOro 3a)KHBJieHHH, 

nepeJIOMhl 10 n 11 pe6ep Ha rpaHHQe KOCTHhIX u xpHIQeBhIX KOHQOB 
CJieBa. Ynrn6hI KpeCTQa (rpeIQHHhI?). YIIIu6 KOCTHOro KOHQa 11 pe6pa 
cnpaBa. KpoMe Toro 6bIJIH BhIHBJieHhl MHO)KeCTBeHHhie oqaru 
BHeCKeJieTHOro HaKOIIJieHllil - oqarn B MHrKHX TKaHHX (MhIIIIQ) Ta3a H 

npOKCHMaJihHhIX OTAeJIOB 6eAep. 3rn oqarn - HeBporeHHaH 
reTepOTOIIUqecKaH OCCH!pHKaQllil (HrO). 

,[(rrH HCKJIIoqeHllil 3JIOKaqecTBeHHOH IIpHpOAhl neperroMa JieBOH 

BepTJIY)KHOH BIIaAHHhl 6bIJIO BhlIIOJIHeHO HCCJieAOBaHue c 

onyxonerpOIIHhIM npenapaTOM MIIBH (mibi), npu KOTOpOM oqaroB 
naTorroruqecKoro HaKonrreHllil He o6Hapy)KeHo. 

Tipu IIOBTOpHOH BHHMaTeJihHOH 6eceAe c naQueHTOM u ero 
6JIH3KHMH 6hIJIO BhIHCHeHO, qTo MHO)KeCTBeHHhie nepeJIOMhl o6ycrroBJieHhl 
rpaBMaTH3aQueii npu e)KeAHeBHhIX CBepxuHTeHCHBHhIX naccHBHhIX 

<pmuqecKux Harpy3Kax naQneHTa. reTepoTOnnqecKaH occu<puKaQHH - :no 
<peHOMeH o6pa30BaHllil HOBOH KOCTII B TKaHH, KOTOpaH o6hlqHo He 

OCCH!pHQHpyeTCH. 3rnorrorllil 3TOro HBJieHllil HeH3BeCTHa. 
O63op HHTepHeTa IIOKa3aJI (CBHAeTeJibCTByeT), qTo HrO - qacThIH 

npmHaK npu IIOpa)KeHHH CIIHHHOro MO3ra; IIO AaHHhIM HeKOTOphIX 

aBTOpOB OH BcrpeqaeTCH OT 16% AO 54% npu napanrreruu BCJieACTBHe 
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IIOBpe)l(AeHHH CIIHHHOro M03ra. Hau6orree qacTO Hro Ha6JIIOAaeTCH B 

o6rraCTH 6eAep, Ta3o6eApeHHhlX u KOJieHHhIX cycTaBOB. CneQHaJIHCThl, 
pa6oTaIOIQHe co «CIIHHaJihHhlMH» IIaQHeHTaMH, IIOJiaraIOT, qTo 
rpaBMaTH3aQllil npu naCCHBHhIX ynpa)l(HeHHHX yBeJiuquBaeT BepOHTHOCTh 
B03HHKHOBeHH.ll H 06neM HrQ. 

,[(rrH o603HaqeHHH AaHHOH naTorroruu HCIIOJlh3YIOTCH pa3JIHqHhle 

TepMHHhI: HeBporeHHaH napaapTHKYJIHpHaH OCCH!pHKaQH.ll, HeBporeHHOe 
nepuapTneyrrHpHoe ocTeo6pa3oBaHue, HeBporeHHaH 3KTonuqecKaH 
occu<pnKaQHH, HeBporeHHoe reTepoTonuqecKoe ocTeo6pa3oBaHue, 
HeBporeHHhIH napaapTuKyn.si:pHhIH ocTe03, napaocTeoaprponaTllil npu 
napanrreruu. Pe)Ke HCIIOJih3YIOTCH TepMHHhI: HeBporeHHaH 
occu<puQupy101QaH <pu6poMuonaTHH, HeBpoTuqecKuii oKonocycTaBHoii 

occu<puQupyromuii MH03HT, occu<puQupy10muii naHHHKYJIHT 
(mnoAepMHT, Qerrn10rrnT, )KHpomui: rpauyrreMa). B cooTBeTCTBHH c MKE-
10 3Ta naTOnomH pemcrpupyeTcH KaK «M61.2 TiaparruTnqecKaH 

KaJihQH!pHKaQH.ll " OCCH!pHKaQHH MhIIIIQ». Mhl norraraeM, qTo TepMHHhl 
«OCCH!pHQHPYIOIQHH» H «MH03HT» H.BJIHIOTC.ll He COBCeM ToqHhIMH, T.K. 
eCTh pa60Thl IIOKa3hIBaIOIQHe, qTo IIpOHCXOAHT He OCCH!pHKaQllil 
HMeIOIQHXC.ll MhIIIIQ, HO o6pa30BaHHe H3 Me)KMhIIIIeqHhIX <paCQHH HOBhIX 

KOCTHhIX CTPYKTYP, HHOrAa COAep)KaIQux KOCTHhIH M03r n cocyAhI. B 
IIOCJieAHHe rOAhl qame ynorpe6rrHeTC.ll TepMHH u a66peBHaTYpa 
«HeBporeHHaH reTepOTOIIUqecKaH OCCH!pHKaQHH (HrO)». 

BbIBO,[(bl. 
CQHHTHrpa<pllil CKeJieTa C AH!pOC!pOHaTOM -:- qyBCTBHTeJihHhIH MeTOA 

M.ll AHarHOCTHKH " onpeAeJieHllil pacnpocrpaHeHHOCTH 
reTepOTOIIuqecKOH OCCH!pHKaQHH. 
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Tepexon H.H. 
l1Jy11eeue earpy3011eoii CQHHTHrpacJmu y 6oJILHLIX rnnepToen11ecKoii 
6oJie3HblO 

Hl111 namoJJ02uu 1<poeoo6paUJ-e1-tUH m1e1-1u aKaOeMuKa E.H.Meuu1JJ1<u1-1a 
M3 P</J, Hoeocu6upcK 

O6menpttmno, qTO noqm ttrpaIOT BIDKHeiirny10 ponb nptt fE. C 
0)1.HOH CT0p0Hbl, 0HH npHHHMa101 aKTHBH0e yqacTtte B pa3BHTHH 
apTepttanbHOH rttnepTeH3HH, C JJ.pyrou CT0p0Hbl, caMH BX0)J.jlT B qttcno 
opraHOB-MHIIIeHett nptt rE. He)J.OCTaTOqHo myqeH0 BJIHjlHlfe <pmttqecKHX 
Harpy30K Ha <pyHKQHOHMbHOe C0CT0jlHlfe noqeK. B CB0HX 
HeMHoroqttcneHHbIX pa6ornx Clorius JH. c coaBT. BnepBbie 
np0)J.eM0HCTPHP0BMH B03M0)KH0CTb pa3)1.eJieHHjl 60JibHblX fE Ha 2 rpynnbI 
Ha 0CH0BaHHH H3MeHeHHjl <pyHKQHH noqeK B 0TBeT Ha <pmttqecKyIO 
Harpy3KY. MeTOJJ.OM BhrnBneHlijl npexoAAmeu noqeqHoii JJ.ttc<pyHKQHH 
nocny)Kttna )J.HHaMttqecKM Harpy3oqHM peHOCQHHTHrpa<pttjl. ,lJ;aHHbIH 
MeT0)J. n03B0Jittn BbUIBHTb noqTH y 60% 6onbHblX rE xapaKTepHoe 2-x 
CTOp0HHee HapyrneHHe TPaH3HTa PMHO<papMnpenapaTa (Pct>Il) H3 
napeHXHMbl B co6ttpaTeJibttylO CHCTeMy noqeK B pe3yJihTaTe BbIIl0JIHeHHjl 
naQHeHT0M 0TH0CHTeJibH0 He60JibllIOH BeJI03proMeTPHqecicou Harpy3KH. 
,lJ;aHHoe HapyrneHtte <pyHKQHH noqeK, He Ha6n10,lJ.a10meecjl y JIHQ 6e3 fE 
nonyqttno pa3Hbie Ha3BaHttjl: "HapyrneHtte napeHXHManbH0ro TpaHcnopTa 
HH)J.HKaTopa" H "JJ.BYXCTOpOHHjljl aH0MMbHajl Harpy3oqHaj1 peHorpaMMa" 
(MHP). 

QeJIH pa60Tbl. lfayqeHtte B03MO)KH0CTeH H 0ilTHMH3aQHjl MeT0)J.HKH 
npoBe)J.eHHjl Harpy3oqHoH peHOCQHHTttrpa<pttH, HJyqeHtte qacT0Tbl 
BhrnBneHttjl y 6onbHbIX fE <peHoMeHa MHP tt ero CBjl3H c nonoM, 
B03paCT0M, yp0BHeM TPeHttpoBaHH0CTH 60JibHbIX fE, nptteM0M 
aHTHrttnepTeH3HBHbIX npenapaT0B, Tjl)KeCTH TeqeHlijl rE H T.)J.. 

MaTepnaJibl u MeTOAhl, B HCCJie)J.0BaHHe 6bmH BKnIOqeHbl 12 
npaKTttqecKJI 3)1.0p0BbIX JIHQ H 56 6oJibHbIX C ycTaH0BJieHHbIM )J.HarH030M 
rE (26 My)KqHH H 30 )KeHIQHH B B03pacTe OT 15 )1.0 66 JieT, cpe)J.HHH 
B03pacT-43 roJJ.a).. B KaqecTBe PcI>Il npttMettjlJICjl 99mTc-MAG-3 
("TexHeMar" npott3B0JJ.CTBa npeJJ.nplij{Tlijl ",l];ttaMeJJ.") tt3 pacqeTa 0,5 MEK 
Ha 1 Kr MaCCbl Tena. AHTttrttnepTeH3HBHbie npenapaTbl He 0TMettjlJilfCb. 
HcnoJib30BaHbI raMMa-KaMepbI "Dyna-5" (Picker) tt "Diacam"(Siemens). 
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HaMH npttMeHj{RCjl npoToKon c coKpameHHbIM BpeMeHeM B3M­
ttarpy3KH. O6pa60TKa pe3yJibTaT0B npoB0)J.ttnaCb C noM0!QblO 
MOJJ.H<pHQHpoBaHHOro naKeTa nporpaMM o6pa6oTKJI JJ.aHHbIX "ICON". 
OueHHBanHCb BpeMjl MaKCHManbH0ro HaKonneHHjl H BpeMjl 
nonyBbIBe)J.eHlijl PcI>Il no Ka)K)J.Ott noqKe, cBoeBpeMeHH0CTh nepexoJJ.a 
HH)J.HKaTopa H3 napeHXHMbl B qJic noqeK H BpeMjl Haqana BH3yantt3aI.tttH 
MoqeBoro ny3b1pjl. BTOpou 3Tan HCCJie)J.0BaHHjl - peHOCUHHTHrpaq>Hjl B 
00K0e BbIIl0JIHjlJICjl B TeqeHHe 2-3 )).Hett nocne nepBoro 3Tana. IlpH 3T0M 
nauHeHT HaX0)J.flnCjl no 0TH0IIIeHHIO K )J.eTeKTopy raMMa-KaMepbI 
ropH30HTanbH0, B n0JI0)KeHHH npoHaUHH. Ilo pe3yJihTaTaM cpaBHeHHH 
pe3ynbTaT0B JJ.BYX :nanoB npHHHMaJIOCb perneHHe 0 Hantt11HH H CTeneHH 
Bbipa)KeHH0CTH ,l];AHP. Y 12 6oJibHbIX fE B cnyqMx jlBH0ro 0TCYTCTBHjl 
Ha Harpy3oqHoM :nane HapyrneHttjl TPaH3HTa PcI>Il ttccne)J.0BaHtte B noKoe 
He npoB0)J.ttn0Cb. 
PeJyJILTaTLI u o6c~eeue. ,l];AHP 6blna BbIHBJieHa y 39 H3 56 6onbHbIX 
rE (69%). Y 24 H3 39 60JibHbIX (62%) HMenach nerKM CTeneHb ,lJ;AHP. 
CpeJJ.Hjljl tt BbipIDKeHHM cTeneHH ,l];AHP Ha6n10)1.anttcb cooTBeTcTBeHH0 y 
7 ( 18%) tt 8 (21 % ) 6onhHbIX. qacTOTa ,l];AHP y )KeHIQHH cocTaBttna 77%, y 
My)KqHH-62%. B rpynne 60JibHbIX, He nonyqaIOIQHX B nepH0)J. npoBe)J.eHHjl 
HccneJJ.0BaHHjl nmoTeH3HBHbIX npenapaT0B (15 qenoBeK) 11acT0Ta ,l];AHP 
C0CTaBttna 73%. B rpynne 60JibHbIX, n0CT0jlHH0 npttHHMaIOIQHX 
mnoTeH3HBHbie npenapaThI ( 41 qenoBeK) qacTOTa MHP cocTaBttna 68%. 
Cpe)J.H 60JibHbIX, nonyqalOIQHX M0H0TepanttlO HHrtt6ttTopaMH AilcI> (11 
qenoBeK) qacTOTa ,l];AHP cocTaBttna 45%. H3 17 6onbHbIX, nonyqa10mHX 
coqeTaHHe HAilcI> C 0)1.HHM H 6onee rHn0TeH3HBHbIM npenapaT0M JJ.pyrHX 
rpynn qacTOTa ,l];AHP cocTaBttna 94%. 
Pe3ynhTaThI Hccne)J.oBaHHjl noKa3anH, qTo JJ.Jijl BhrnBneHlijl ,l];AHP M0)KeT c 
ycnexoM npHMemITbCjl np0T0K0JI C C0KpameHHbIM BpeMeHeM BbIIl0JIHeHHjl 
<pmHqecKOH Harpy3KH. 3To o6cTOj1TeJibCTBO 0Ka3bIBaeTCjl BIDKHbIM y 
naQtteHT0B C HeBbIC0KHM ypoBHeM <pH3HqecKOH TPeHHp0BaHH0CTH, T.K. 
Il03B0J1jleT BbIIl0JIHHTb TeCT 6e3 pa3BHTHjl qpe3MepHoro YT0MJieHlijl 
naQHeHTa H yMeHbrnaeT pHCK onaCH0ro Il0BbIIIIeHHjl aprepHanbH0ro 
JJ.aBneHHjl. 
,lJ;ttc<pyHKQlijl noqeK, B03HHKalOIQM y 6onbHbIX rE Il0)J. )J.ettCTBHeM 
<pHJHqecKOH Harpy3KJI, He CBH3aHa HH C Il0JI0M, HH C B03pacTOM 60JibHblX 
" He 3aBHCHT OT aHTHmnepreH3HBHOH TepanHH. y JIHU 6e3 rE )J.aHH0e 
HapyrneHHe <pyHKQHH noqeK He Ha6JIIO)J.aeTCj1, 
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B KaqecTBe Bepouuoro MexattH3Ma .[(AHP B pa6ornx Clorius JH. 

npe,D.JIO)Ketto uapyrnettHe nepq:>y3HH KOpbI noqeK, npHBO,D.RIIIee K CHH)KeHHIO 

CKOpOCTH KJiy6oqKOBOH q:>HJibTpaQHH. Bo3HHKaI0111ee npH 3TOM 

yMeHblIIeHHe KOJIHqecTBa nepBHquoif MOqH Be,D.eT K 3aMe,D.JieHHIO 

BbIMbIBattHR P<I>IT, ceKpeTHpyeMoro n npocBeT KattaJihQa. Bo3MO)KHO, qTo 

npHqHuaMH ,[(AHP MoryT CJIY)KHTb H ,n.pyrne uapyrnettHR, uanpHMep 

cttH)KettHe ceKpeQHH ttaTPHif-ypeTHqecKHX nenTH.D.OB, uapyrneumo 6anauca 

KOTOpbIX B nocne,n.uee BpeMR npH,D.aeTcR 6onhrnoe 3ttaqeuHe B naTorette3e 

r.6 . .6e3 COMHeHHR, Bbl3bIBaeMaR q:JH3HqecKOH uarpy3KOH ,D.HCq:JYHKQHR noqeK 

xapaKTepmyeT B~ttyIO oco6euuocTb naToreue3a r.6, ua qTo yKaJbIBaeT H 

6onee aKTHBHaR attTHrHnepTett3HBHaR TepanHR B rpynne 60JibHbIX, 

HMeIOIIIHX ,[(AHP. Harpy3oquaR peuocQHHTHrpaq:>HR B uacToR111ee BpeMR 

IlOKa e111e pe,D.KO HCilOJib3yeTCR. Ho, IlOCKOJibKY Otta Ha cero,D.HR RBJIReTCR 

e,D.HHCTBeHHbIM MeTO,D.OM, cnoco6ttblM npo,n.eMOHCTPHPOBaTb H3MettettHe 

q:>yttKQHH noqeK, uaczynaIOIQee y 3uaqHTeJibttoro qHcna 6onbtthIX r.6 B 

oTBeT ua q:>H3HqecKyIO uarpy3KY, Bnonue onpaB,n.auo ee ,D.aJibtteifrnee 

BCeCTOpOHHee myqeuHe. 
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CeKU:HH 5. Cl>H3HifeCKHe H TCXHHifCCKHe acneKTLI HAepuoii 

MCAHU:HHbl. 

6.H. HapKeeuq 
Ht(epuaH Me,n.nQnua e pa,n.eaQeouuaH 6eJonacuocTL 
PoccuucKuu 01-1KoJ102u11ecKuu 1-1ay111-1bzu lJe1-1mp UM. H.H. EJ1oxu1-1a 

P AMH, MocKea,AccolJUalJUR MeOUlJUHCKUX ,PU3u1<.oe Poccuu, MocKea 

O6ecneqeuHe pa,n.HaQHOHHOH 6e3onacuocTH (P.6) naQHettTOB, 

nepcouana, uaceJieHHR H OKpy)KaIOIIIeH cpe,D.bl RBJIReTCR o6R3aTeJibHbIM 
ycJIOBHeM pa3BHTHR H KJIHffHqecKoro HCilOJlb30BaHHR cpe,n.CTB H MeTO,D.OB 
R,n.epuoii Me.D.HQHHbI. A,n.eKBaTttbIH ypoBetth 3Toro 06ecneqeu11R TPe6yeT 

BhmonuettHR Qenoro pR,n.a 0611111x H cneQ11q:>11qecKHX TPe6oBattHH K 
TeXHOJIOrHRM Pa,n.HOttyKJIH,D.HOH ,D.HarttOCTHKH (PH.[() H pa,D.HOttyKJIH,D.HOH 

TepanHH (PHT), K cpe,n.cTBaM H3MepettHH, pa,n.H03aIIIHTHOMY 

o6opy,n.oBattHIO, a TaK)Ke K KBaJIHq:>HKaQHH nepcouana B o6nacTH P.6. 

KpaTKO paCCMOTPHM COBpeMettuoe COCTORHHe .H ueperneHHbie npo6neMbl 
no 06ecneqeu1110 P.6 B R,n.epuoif MC.D.HQHtte. 

ITaQHeHTbl. Pa3pa6oTatta H IIIHpOKO HCITOJib3yeTCSI CHCTeMa 

pacqeTuoro onpe,n.enenHR nyqeBbIX uarpy3oK ua naQHettTOB, ocuoBauuaR 
ua T. tta3. MIRD-q:iopMaJIH3Me. Ou ocuoBatt ua BbiqHcnettHH oprattttbIX H 
oqaroBbIX ,D.03 B BH,D.e npOH3Be,D.eHHR 2 COMHO)KHTeJieH, 0,D.HH H3 KOTOpbIX 

yqHTbIBaeT reoMeTPHIO o6ny'leHHR opraua-MHIIIeHH OT opraHOB­
HCTOqffHKOB H pa,n.HaI.{HOHHO-q:>H3HqecKHe xapaKTepHCTHKH HcnycKaeMbIX 

mnyqeu11if, a BTopoif xapaKTepmyeT q:im11onomqecey10 cocrnBJIRIOIIIYIO 

npoQecca BttyTPeHHero o6nyqeffHR B BH,D.e T. Ha3. q:>yttKQHH y,n.ep)KaHHR 

pa,n.11oq:iapMnpenapaTa (P<I>IT) B oprauax-11cToqu11Kax. .[(anee no 
3HaqeHHRM ,D.03 o6nyqeuHR Bcex opraHOB MHIIIetteH paccqHTbIBaeTCR 
3q:>q:>eKTHBHaR ,n.o3a, 3uaqeu11R KOTopoii MR 120 pa3n11qub1x P<I>IT 

rn6yn11p0Battb1 B l1y6nHKaQHRX 53 11 80 MKP3. 
,[(JIR IlOBbIIIIeHHR ToquoCTH ,D.03HMeTPHH He06XO,D.HMbl 

cne,n.y1011111e 11ccne,n.0BattHR: yqeT reTeporeuuocTH TKatteif; pacrn11peu11e 
nepeqffjl oprattOB-MHIIIetteH H oprattOB-HCTOqffHKOB; pa3BHTHe 

,D.03HMeTPHqecKHX MO,D.eJieH, MaTeMaTnqecKHX H q:>H3HqecKHX 

aHTPOilOMOpq:>HbIX q:>aHTOMOB; yqeT MHKpO,D.03HMeTPHqeCKOH cneQHq:JHKH 
o6nyqeuHR, B T.q. KopoTKonpo6e)KHbIMH 3JieKTPottaMH BttyTPettueif 
KOHBepCHH H O)Ke-3JieKTPOHaMH. QqeHb B~eu yqeT BJIHRHHR 
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naTonoruqecKoro npoQecca tta cpopMnposattue nyqesoii ttarpy3KU. B 
u.n.earre tteo6xo.n.nMa pa3pa6oTKa Texttonoruu nonyqeHUH 
UH.l].UBU.D.Ya.JihHbIX 0QeH0K .l].03 o6nyqeHUH naQneHT0B, oco6eHHO npu 
PHT. 

Ern.e 0.l].Ha BIDKHaH npo6neMa ,:__ pa3pa60TKa CUCTeMbl H0pMaTUB0B 
no K0HTP0JibHblM ypoBHHM Me.l].UQUHCK0ro o6nyqeHUH naQUeHT0B,. 
K0T0pM 6bIJia 6hI 0.l].UHaK0B0 npurO.l].HOH .l].JIH peHTreH0.l].UarH0CTUKU u 
.l].JIH H.D.epHOH Me.l].UQUHbl. Cyrn.ecTByeT JIUlllb e.l].UHCTBeHHhlH no.n.xo.n. K 
peIIIettmo :noii npo6neMhI - onpe.n.enettue u pernaMeHTaQUH 
3<p<peKTUBHOH .l].03bl o6nyqeHUH. IlepBM qaCTb 3a)J.aqu y)Ke npaKTnqeCKU 
peIIIeHa, u CKopo 6y.n.yT ony6JIUKOBaHbl C00TBeTCTBYIOIIJ.Ue MeTo.n.uqecKne 
peK0MeH.D.aQnn, no.n.roTOBJieHHhie IleTep6yprcKnM HMM pa.n.naQUOHHoii 
rurneHbl. BoKpyr BTOpoii qacTU .D.O cux nap se.n.eTCH .l].UCKYCCUH, HO 
BCKope TaIOKe 6y.n.yT ony6JIUKOBaHbl C00TBeTCTBYIOIIJ.Ue MeTo.n.uqecKUe 
yKaJaHnH. Ila HUM ycTaHaBJIUBaIOTCH 2 K0ffTP0JihHhIX ypoBHR o6nyqettnH: 
250 M3B/r .l].JIH 0HK0JioruqecKUX naQUeHT0B u .l].JIH naQUeHT0B, K0T0pbIM 
PH)]; np0B0.l].UTCH no )KU3HeHHbIM n0Ka3aHUHM, " 50 M3B/r - .D.JIH BCex 
0CTa.JibHhIX naQUeHT0B. 

Ilepcottarr. 3.n.ech .n.ocTnrnyThI onpe.n.eneHHhie ycnexu B nnatte 
cHu,KeHnH nyqesoii ttarpy3KU Ha nepcottarr: npu TIIJ.aTeJihH0M 
BhID0JIHettuu scex TPe6osattuii K TexttonornHM PH)]; u PHT 
o6ecnequsaeTcH 3ase.n.0Moe He npeBhIIIIettue ycTaH0BJieHHhIX B HPE-99 
npe.n.enoB .D.03 npocpeccuottarrhHOro o6nyqettnH KaK no 3cpcpeKTUBHOii 
.D.03e, TaK u no .D.03aM o6nyqettnH KUCTeii pyK u xpycTarrnKa rnaJa. 

TeM He Mettee, tteo6xo.n.nMo npose.n.ettue pH.n.a pa3pa6oToK B 
cne.n.yIOrn.ux ttanpasneHURx: cneQnarru3uposattHoro o6opy.n.osattnH .D.JIH 
aBT0MaTn3aQuu Texttonoruii pa6oT c PcI>Il u cooTBeTCTBYIOIIJ.ero 
pa.n.no3aIIJ.UTH0ro o6opy.n.osaHUR, oco6eHHO .l].JIH I13T" PHT; M,eT0.l].UK" 
cpe.n.CTB UH.l].UBU.D.Ya.JibH0ro .l].03UMeTPuqecKoro K0HTP0JIH Hapy)KH0ro 
o6nyqeHUR nepcottarra, s T,q, u 0T.l].eJihHhIX opraH0B {KUCTeii PYK, 
xpycTarrnKa rnaJa), oco6etttto npu PHT; cpe.n.crn u Texttonoruii 

_/) ~ 

onepaTUBHoro K0ffTP0JIH ypostteu UHKopnopaQnu npu xpottuqecK0M u 
asapuiittoM rrocrynnettuu PcI>Il B oprattmM; cpe.n.crn u Texttonoruii 
K0ffTP0JIH pa.n.naQUOHHOH o6cTaHOBKU Ha pa6oqux MeCTax, s T.q, 
pa.n.uoaKTUBHhIX 3arpH3HeHUH ((qUCTblMU» raMMa-U3JiyqaIOIIJ.UMU PcI>Il U 

COOTBeTCTBYIOIIJ.UX HOpMaTUBOB no pernaMeHTaQUU TaKUX 3arr,H3HeHUH, a 

TaIOKe ypOBHeii o6nyqeHUR OT in vitro PH)]; C 1251 " H;cncTeMbl 
MeponpnHTUH no pe3KOMY U perynHpHOMY nOBhIUieHUIO KBa.JIU<pUKaQUU 
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Me.D.HQUHCKoro u UH,KeHepHoro nepcoHarra no.n.paJ.n.eneHnii PH)]; u PHT B 
o6nacTn PE. 

Or.n.enhHhie nnQa 03 ttaceneHnH. Ila .n.eiicrnyIOrn.eMy 
3aK0H0.l].aTeJibCTBY ucn0Jib30BaHne JII06bIX .n.uarH0CTnqecKUX PcI>Il 
o6ecnequsaeT 3ase.n.0Moe He npeBhIIIIeHue ycTattosnettttoro B HPE-99 
npe.n.ena .D.03hI o6nyqeHHR .D.JIH HaceneHHH 1 M3s/r. Ilpose.n.eHHhie HaMn 
pacqeTHbie UCCJie.l].0BaHHR .D.JIH 6 pa3JIUqHbIX CQeHapneB o6nyqeHUH 
0T.l].eJihHhlX JIUQ U3 HaceJieHUH raMMa-KBaHTaMU OT naQUeHT0B C 
BBe.l].eHHbIMU .n.uarH0CTnqeCKUMU PcI>Il n0.l].TBep.n.unu 3T0 n0JI0)KeHne. 

)];JIH TepanesTuqecKnx PcI>Il B HPE-99 ycTaH0BJieHo orpaHnqettue 
no M0IIJ.H0CTU .l].03bI: He 6onee 3 MK3s/q Ha paccT0HHUU 1 M OT Tena 
naQnettTa npu ero Bhixo.n.e m oT.n.enettnH PHT. Ecnu cpopMarrbHO 
BhID0JIHHTb 3T0 orpaHnqeHne, TO 20% -30% U3 scex U3BeCTHbIX 
TepaneBTnqeCKUX PcI>Il He M0ryT 6bITh ucn0Jib30BaHhl B aM6ynaTOpHOM 
pe,KUMe. Ecnu )Ke npocqUTaTb .l].03bl o6nyqeHUH JIUQ U3 HaCeJieHUH, TO 
me6yeTCH rocnUTa.JIU3UpoBaTb 6oJihHbIX T0JihK0 npu npose.n.ettun PHT C 
1 11 u 198Au. TeM He MeHee, 3Ta npo6nel\rn noKa ern.e noJIH0CThlO He 
peIIIeHa, u Heo6xo.n.nMhl .l].a.JibHeiiUiue pacqeTHbie UCCJie.l].0BaHUH u 
cooTBeTCTBYIOIIJ.Uii in vivo.n.o3HMeTPHqecKnii K0HTP0Jih o6nyqeHUH 
0T.l].eJihHhIX JIUQ U3 HaceneHUR. 

OKpy)KaIOIIJ.M cpe.n.a. OcHOBHoii ttepeIIIeHHhiii sonpoc 
.n.onycTUM0CTh c6poca cToqHhIX so.n. U3 no.n.paJ.n.enettuii PH)]; B 
X03HHCTBeHH0-6bITOBYIO KaHa.JIU3aQUIO, B T.q. " U3 ryarreT0B .D.JIH 
6oJihHhIX. Attarru3 TPe6osaHnii HPE-99 u OCITOPE-99 noKaJhrnaeT, qTQ 
.D.JIH .n.uarttocTuqecKnx PcI>Il TaKoii c6poc snontte .n.onycTnM: T.K. OH 
pearrhH0 npoucxo.n.nT npu PH)];-uccne.n.osaHnHx naQneHT0B B 
aM6ynaTOpHoM pe,KUMe. To OH snoJIHe 6e3onacett u npu PH)]; 
rocnUTa.JIU3Up0BaHHbIX B CTaQU0Hape 60JibHhIX. OTCIO.l].a cne.n.yeT, qT0 
npu npoeKTnposattnu CTP0UTeJihCTBa pa.n.uonoruqecKnx Kopnycos He 
Hy,KH0 npe.n.ycMaTPHBaTh B no.n.paJ.n.eneHURX PH)]; cneQKaHarrn3aQun c 
OTCTOHHUKaMU-KOHTeiittepaMU .D.JIH BhI.l].ep,KKU pa.n.uoaKTUBHbIX CT0qHbIX 
so.n. Ha pacrra.n.. 

TaKoii )Ke aHarrU3 no TPe6osaHUHM K seHTUJIHQUU no3B0JIUJI 
c.n.enaTb BhlB0.l]., qTo Bn0JIHe .n.onycTUMhl npoeKTnpoBaHne " 
3KCIIJIYaTaµUR CUCTeM BeHTUJIHQUU 6e3 npe.n.sapnTeJihHOH oqncTKU 
<pUJihTPaMn so3.n.yxa U3 pa6oqux noMern.ettuii no.n.paJ.n.eneHUR PH)];. 

qTO KacaeTcH no.n.paJ.n.enettuii PHT, TO 3.D.eCb TPe6yeTcH Harruque 
cneQKaHarrn3aQun u cneQBeHTUJIHQUU c oqucTKoii B03.n.yxa. 
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}];pyrue npo6neMbI PE. K HMM OTHoc.aTc.a: noBbIIIIeHue ypoBH.a 
KOMneTeHTHOCTH npoeKTHpOBII\HKOB npu npoeKTHpOBaHHH " 
crpouTeJibCTBe HOBhlX paAHOJioruqecKHX KopnycoB C nOAPa3AeJieHH.slMH 
PH,[( u PHT, a TaIOKe npu peKoHcrpyKQHH noMemeHHH 3THX 
noApa3AeneHHH u AettcTBy10mux paAuonoruqecKux KopnycoB; 
ynyqIIIeHue opraHH3aQHH pa6oT B noApa3AeJieHu.ax PH}]; u PHT, B T.lJ. 
ycoBepIIIeHCTBOBaHue H yHmjmKaQH.sl J:{OKyMeHTaQHH, onTHMH3aQH.sl BO 
BpeMeHH " npocrpaHCTBe nOTOKOB naQHeHTOB, P<l>II, PaAHOaKTHBHbIX 
OTXOAOB, MeAHQHHCKOU AOKYMeHTaQHH; KOHKpeTH3aQH.sl B03MO)KHbIX 
paAHaQHOHHbIX aBapuu u pa3pa6oTKa CHCTeMbl MeponpH.slTHU no HX 
npoqrnnaKTHKe u ycrpaHeHuIO nocJieACTBuu; noBhIIIIeHue MeTOAuqecKoro 
ypoBH.a 06yqeHH.s1 u · HHcrpyKTa)Ka nepcoHaJia HenocpeACTBeHHO Ha 
pa6oqux MecTax; yHmpuKaQu.a nporpaMM 06yqeHH.s1 no PE: opraHH3aQu.a 
u ocHameHue cny)K6 PE B MeAHQHHCKHX yqpe)KJ:{eHu.ax c 
0OAPa3AeJieHH.slMH .slAepHOU MeAHQHHbl. 
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6 . .H.HapKenuq 1
'
2

, B.A. KocTLJJien2, C.B. llinpuen1. 

,l);o311MeTp1111ecKoe 06ecne11e11ue pal(noeyKJIHJ(Hoii Tepamm. 

1.- PoccuucKuu OHKOll02UtJeCKUU HaytJHbZU lJeHmp UM. H.H. ERoxuHa 
PAMH, MocKea; 2. - AccoljualJWl MeOUlJUHCKUX <jJu3UK06 Poccuu, 
MocKea 
3a nocJieAHee BpeM.sl npOH30IIIeJI KaqecTBeHHblU CKaqoK B OAHOU H3 
COCTaBHblX qacTeU .slAepHOU MeAHQHHbl - B paAHOttyKJIHAHOU Tepanuu 
(PHT). Pe3KO yBenuqunc.a u CTaJI 6onee pa3Hoo6pa3HhIM accopTuMeHT 
TepaneBTHqecKHX P<l>II, COOTBeTCTBeHHO CHJibHO pacIIIttpHJIC.sl Kpyr 
KJittHuqecKnx noKa3aHnu K PHT u B03pocno npnMeHeHne PHT MH 
JieqeHH.sl KaK rocnHTaJIH3ttpoBaHHblX B, cneQHaJIH3ttpoBaHHbie OTAeJieHH.sl 
PHT 6oJihHhIX, TaK u B aM6ynaTOpHoM pe)KttMe. 

OAHaKo, B OTJinque OT TPMHQHOHHblX MeT0AOB AHCTaHQHOHHOH u 
KOHTaKTHOU nyqeBOU Tepanuu 3aKpbITbIMH HCToqnuKaJ\.iH 

noHtt3ttpy10mero H3Jiyqenu.a, A03ttMerpuqecKoe 06ecneqeHHe PHT noKa 
CHJibHO OTCTaeT OT COBpeMeHHbIX KJIHHnqeCKHX Tpe6oBaHHU u He 
nocneBaeT 3a HHTeHCHBHOU pa3pa60TKOU " npnMeHeHHeM HOBbIX 
TepaneBTnqecKnx P<l>II. 

IIpo6neMa A03ttMerpuqecKoro 06ecneqeHu.a PHT pacnaAaeTc.a Ha 
ABe B3aHMOCB.sl3aHHbie 3aAaqu - co6cTBeHHO J:{03HMerpuqecKOe 
DJiaHupoBaHue (}];II) PHT u KOHTpOJih oqar0BhIX (noKaJihHbIX), opraHHbIX 
" o6mux A03 06nyqeHH.sl nocJie BBeAeHU.sl TepaneBTnqeCKOU aKTHBHOCTH 
P<l>II. 

B ocHoBe }];II Jie)KHT T.Ha:3. MIRD-qiopMaJIH3M, T.e. 
MaTeMaTuqecKnu annapaT A03HMerpuu Bttyrpennero 06nyqeHu.a OT 

paAnocpapMnpenapaToB (P<l>II), KOTOpbIU 6hm npeMO)KeH eme B 1965 -
1969 rr. Ero cymHOCTb COCTOHT B npeACTaBJieHHH oqaroBbIX u opraHHbIX 

A03 B BHAe npOH3BeAeHH.sl ABYX COMHO)KUTeJieu. OAHH H3 HUX yqnTbIBaeT 
BCIO PaAHaQHOHHO-q>H3UqecKyIO crreQttq>HKY npoQecca qiopMttpoBaHH.sl 
nyqeBou Harpy3KH, T.e. reoMerpuIO 06nyqenH.s1 opraHoB-MHIIIeneu OT 
opraHOB-HCTQqHHK0B H .slAepHO-q>H3UqecKHC AaHHbie no ucnOJib3yeMOMY B 
P<l>II paAnottyKJIUAY. ,ll;pyrou coMHO)KHTeJih xapaKTepu3yeT 
q>tt3uonoruqecKYIO cocTaBn.s110myIO 3Toro npoQecca B BHAe HHTerpana no 
BpeMeHn OT q>yHKQttu yJ:{ep)KaHH.sl P<l>II B opranax-MuIIIeH.ax. ,ll;anee no 
3HaqeHH.slM 3KBHBaJieHTHblX A03 o6nyqeHH.sl BCCX opraHOB-MHIIIeHeU 
paccqnThrnaeTc.a 3q>q>eKTHBHa.a A03a. Ee 3HaqeHH.sl ra6ynupoBaHbI MH 120 
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p8.3HbIX P<l>Il B Ily6nuKaQJUIX 53 u 80 MKP3. O,nuaKo npaKTuqecKu Bee 
U3 HUX OTHOCHTCH K ,nuaruocTuqecKUM P<l>Il, Tor,na KaK ,nauuble MH 
6onhIIIUHCTBa TepaneBTuqecKux P<l>Il OTCYTCTBYIOT, oco6euuo MR 
ue,naBHO p8.3pa60TaHHbIX. 

Mcnonb30Bauue MIRD-cpopManU3Ma o6ycnoBnuBaeT cne.nyIOIQYIO 
TexuonoruqecKyIO cxeMy ~TI npu PHT c BBe,neuueM P<l>Il, co,nep)l(aIQux. 
«cMeIIIatttthIMU» 6eTa-raMMa-u3nyqaTenRMU Tuna 1311, 153Sm, 186Re u T. ,n: 
} ) EonbHOMy BBO,nHTCR ,nuaruocTuqecKaR aKTUBHOCTb ucnonb3yeMoro 
TepaneBTuqecKoro P<l>Il, KoTopaR B 100-200 p8.3 ttH)l(e TepaneBTuqecKoii 
aKTUBHOCTU. 

2) B Teqeuue HeCKOllbKHX ,nueii ueo,nttoKpaTHO B ,nuttaMUKe npOBO,l\UTCR 
in vivo pa,nUOMeTpUR unu CQUHTurpacpuR oqaroB u OT,nenbHblX opraHOB, 
npuqeM pa,nuoMeTP unu raMMa-KaMepa .Z\Oll)l(Hbl 6bITb npe,nBapHTenbHO 
OTKanu6poBaHbl no COOTBeTCTBYIOIQeMy affTPOnOMOpcpHOMY cpaHTOMy; 
pacqeTHM Kanu6poBKa o6ycnoBnUBaeT 3aBe,noMO MeHbIIIYIO TOqHOCTb. 
3) Ilo pe3ynhTaTaM pa,nuoMeTPUU Bb1qucnRIOTCR cpyHKQUU y,nep)l(affUj{ 
P<l>Il B oqarax, OT,nenbHblX oprauax u BO BCeM Tene 6onbHOro. 
4) IlpoBOMT peHTreuorpacpuIO, Y3M, KT unu MPT ,nnR onpe,nenettUR 
061>eMoB u Macchi oprattoB-MuIIIeueii u naTonoruqecKHx oqaroB. 3,necb 
UMeeTCR onpe,neneuuoe CXO,l\CTBO C TOnOMeTPuqecKOH no,nroTOBKOH npu 
~ B TPa.nuQUOHHOH nyqeBOH Tepanuu. 

5) Ilo pe3ynhTaTaM TonoMeTPUU C ucnonb30BauueM Ta6ynupoBaHHblX 
,naHHbIX paccqHTbIBaIOTCR T.H8.3. nornoIQeHHbie cppaKQUU B paMKax 
MIRD-cpopManU3Ma. 

6) Ilo pe3ynbTaTaM onpe,neneHUj{ cpyHKQUH y,nep)l(aHUR, MaCCbl u 
nornoIQettubIX cppaKQuii ,nnR oprattoB-MUIIIeueii Bh1qucnRIOT 3uaqeuue 
y,nenbHOH ,l\03bl BttyTPettuero o6nyqeHUR opraua-MUIIIeHU B e,nuuuQax 
M3BIMEK. 

7) Ilonyqeuuoe 3uaqeuue y,nenhuoii ,no3bI u 3a,nauuoe BpaqoM­
pa,nuonoroM 3Haqeuue cyMMapuoii oqarOBOH ,D:03bl ucnonb3YIOTCR MR 
onpe,nenettUj{ BenuquHbl TepaneBTHqecKOH aKTUBHOCTU P<l>Il, KOTOpaR u 
BBO,l\HTCR B oprattU3M 6onbHOro. Ilpu 6onee ToquoM ~rr tty)l(HO 
yqHTbIBaTb noporoBbie TonepaHTHbie .l{03bl MR KpUTuqecKHX no 
pa,nuoqyBCTBHTen~HOCTU oprattOB-MUIIIeueii. 

TaKM TexuonoruqecKM cxeMa oTnuqaeTCR u36blroquoii cnO)l(HOCTbIO 
u TPY.Z\OeMKOCTbIO, HO, TeM He Mettee, He Bcer,na o6ecnequBaeT 
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ueo6xo,nuMyIO ToqHOCTb ~rr, u n03TOMY tty)l(,naeTCR B ,nanbtteiiIIIeM 
pa3BUTUU npu o,nuoBpeMeHHOM ynpoIQeHUU. 

Ilpu ucnonh30BaHUU TepaneBTUqecKUX P<l>Il C «'-iUCTbIMU» 6eTa­
u3nyqaIOIQUMU pa,nuouyKnu,naMu Tuna 32P, 89Sr, 9°Y, 169Er B KaqecTBe 
.nuaruocTuqecKoro ucnonh3YIOT auanoruqubIH P<l>Il, uo c 3Muccueii 

85 89 raMMa-03nyqeuUj{: uanpuMep, Sr-xnopu,n npu PHT c Sr-xnopu,noM. 
Tor,na onucauuM BhIIIIe rexuonoruqecKM cxel\ta ~ ocTaeTcR B cune, 
TOllbKO B nocne,nueii npoQe.nype tty)l(HO BBecTu nonpaBKY ua p8.3nwiue 
cxeM pa,nuoaKTUBHoro pacna,na ocuoBuoro TepaneBTuqecKoro 
pa,nuouyKnu,na u ero ,nuaruocTuqecKoro H3oTona-uMHTaTopa. 

KciffTPOllb peanbHblX oqarOBbIX U opraHHbIX ,no3 y)l(e nocne 
BBe,neHUj{ TepaneBTuqecKOH aKTUBHOCTU P<l>Il u B xo,ne Kypca PHT TaK*e 
3aBucuT OT uanuqUj{ 3Muccuu raMMa-H3nyqeuUj{ B ucnonh3yeMoM P<l>Il. 

~R «CMeIIIaHHbIX» 6eTa-raMMa- u anhcpa-raMMa-u3nyqaJOIQUX 
P<l>Il KOHKpeTHM TeXHonorUj{ KOffTPOllR 3aBUCUT OT Toro, npoBo,nunacb 
unu HeT npe,nBapHTellbHOe ~rr. Ecnu OHO npOBO.Z\HnOCb, TO BbIITOllHReTCR 
TOllbKO cepuR pa,nuoMeTPuqecKHX U3Mepeuuii B ,nuHaMUKe MR 
cpopMupoBaHUR peanbHblX cpyHKQUH y,nep)l(afflrn TepaneBTuqecKOH 
aKTUBHOCTU B naTonoruqeCKHX oqarax u, npu ueo6xo,nUMOCTU, B 
KpUTuqeCKHX no pa,nuoqyBCTBHTenbHOCTU oprauax-MmneHHX, T.K. 
3HaqeuUj{ ux MaCCbl u nornoIQeHHbIX cppaKQUH y)l(e 6hmU onpe,neneHbl 
pauee. ~R 3Toro tty)l(Ha annaparypa, cnoco6HM pa6oTaTb npu BbICOKux 
3uaqeuUj{x uMnynhcttoii 3arpy3KH 6noKoB 3neKTPOHUKu. Ecnu )l(e 
npe,nBapHTenbttOe ~rr ue npOBO,D:HnOCb, TO tty)l(HO )].OnOnHHTenbHO 
npOBO.l{HTb U3MepeHUj{ C QellblO onpe,neneHUj{ Mace opraHOB-MUIIIeHeii U 
Bb1qucneHUR COOTBeTCTByIOIQUX nornoIQeHHblX cppaKQUH. 

~R «qucTbIX» 6eTa-H3nyqaJOIQux P<l>Il npRMOH KOHTPOllb 
oqaroBbIX U opraHHblX ,l\03 HeB03MO)l(eH BCne,nCTBUe HH3KOH 
npottuKaIOIQeii cnoco6uocTu 6eTa-qacTUQ B 6uonoruqecKux TKaHRX. TeM 
He Mettee, KOCBeHHblH KOffTPOllb ,l\03 Bnonue peaneu, ecnu 6onhHOMY 
6blna BBe,neua ,nocTaToquo BbICOKM TepaneBTuqecKM aKTUBHOCTb 
no,no6uoro P<l>Il. Tor,na pa,nuoMeTPHIO naTonoruqecKux oqaroB cne.nyeT 
npOBO,l\HTb no TOpM03HOMY U3nyqeHUIO, KOTOpoe reuepupyeTCR 6eTa­
qacTUQaMU npu ux 3aMeMeHUU B TKaHHX Tena 6onbHOro. Pa,nuaQUOHHbIH 
BbIXO,n TOpM03HOro 03nyqeffUj{ npRMO nponopQUOHaneH 3cpcpeKTUBHOMY 
aTOMHOMY HOMepy MaTepuana UCToquuKa, U n03TOMY TaKM TexuonorUj{ 
KOffTPOllR uau6onee npu:eMneMa MR PHT KOCTHhIX MeTaCT8.30B c 
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BBeAenneM 
89Sr mm 

90Y. IlpoBeAeHHbie uaMn npeABapnTeJibHhie 

H3MepeHH.SI ypoBueu HaKOUJieHH.SI 
89Sr B KOCTHblX MeTaCTa3aX 

IlOKa3bIBaIOT, qTo perncrpaQIUI TOpM03HOrO n3nyqeum1 OT HHX C 

UOMOll.{blO CTaUAapTHOH annaparypbl paAHaQHOHHOro KOHTpOJIH 

o6ecneqnBaeT BUOJIHe ocymecTBHMYIO B03MO)Kff0CTb onpeAeJieHHH 

peanhHhIX TepaneBTnqecKHx A03 o6nyqeunH naTonornqecKHx oqaroB 

6eTa-qacTHQaMH 
89Sr. Ilpn 3TOM ToquoCTb A030BbIX OQeHOK 6yAeT TeM 

BbIIIIe, qeM 6onee qyBCTBHTeJihHM annaparypa 6yAeT HCilOJib30BaHa AJIH 

paAHOMeTpHH no TOpM03HOMY H3JiyqeHHIO, H qeM 6onee Toquo reoMeTpHH 

u MaTepuan KaJIH6poBoquoro q>aHTOMa 6yAeT HMHTHpOBaTb peaJihHhie 

xapaKTepHCTHKH Tena KOHKpeTHOro naQHeHTa npn paAHOMeTpHH 

naTonornqecKHX oqaroB. 
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A.B.BaiKenun, r.H.PbIKoeanoe, H.B.Baranoe, 3.Il.Mar,-a, 
r.n.MoKH1Jee, JI.A.<l>oKHH, C.B. KupromKHH 
KoMnJieKcnoe pemenue eonpocoe H,-epnoii Me,-u11unb1 e neJI0TH0M 
06pa111e Il3T-11enTpa ypaJibCKoro peruona 
lJeJZR6uHCKUU o6JZacmHou OHKOJlo2u1tecKuu iJucnaHcep -
Ilpo6JleMHaJl Hay1tHo-uccJZeiJ0BamellbCKaJl JZa6opamopUR « PaiJuatJUOHHaJl 
0HK0Jl02Uf/. U GH2U0Jl02UJl» IOYHI.( PAMH,PoccuucKUU </JeoepGllbHblU 
RiJepHblU 4eHmp -Bcepoccuuc1<uu HHH mexHu'leCKOU qJU3UKU UM. 

aKaiJeMuKa E.H.3a6a6axuHa(lJeJZR6uHCK, CHe:JICUHCK) 

M3BeCTHO IIIHpOKOe npHMeueune HAepHblX n3nyqeuuii B 

MeAHQHHe. OAHHM H3 nepcneKTHBHblX uanpaBJieHHH HX HCilOJib30BaHHH 

HBJIHIOTCH paAHOHYKJIHAHbie AHaruocTnqecKHe HCCJieAOBaHHH. Oco6oe 

3uaqeuue PMHOHYKJIHAHM AHaruocTHKa npuo6pena B CBH3H c 

B03MO)KHOCTblO HCUOJlh30BaHIUI YJibTpaKopOTKO)KHBYll.lHX H30TOUOB, 

HMeIOll.{HX nepHOAhl nonypacnaAa OT HeCKOJibKHX MHHYT AO HeCKOJibKHX 

qacoB H 51BJI5110ll.{HXC51 H3JiyqaTeJIHMH Il03HTpOHOB. IlOHBJieHHe 

COBpeMeHHblX BblCOKOqyBCTBHTeJihHblX ycTpOHCTB AJIH 

npocrpaHCTBeHHOH pemcrpaQHH npO,AyKTOB HAepHblX peaKQHH (I13T­

CKauepoB) OTKpbIBaeT HOBbie B03MO)KHOCTH B o6naCTH pauueii 

AHarHOCTHKH MHOrnx, npe)l(Ae BCero OHKOJioruqeCKHX H cepAequo­

COCYAHCTbIX 3a6oneBaunu, HBJIHIOll.{HXCH uau6onee qacTou npuquuou 

CMepTHOCTH uaceJieHIUI. MeTOAhl Il03HTpOHH0-3MHCCHOHHOH TOMOrpaq>HH 

Il03BOJI51IOT npOBOAHTb TaKHe HCCJieAOBaHHH, KOTOpbie HeB03MO)KH0 

ocymecTBHTh ApyruMn H3BeCTHhIMH B MHpe ua ceroAHHIIIHHH AeHh. B 

nocneAHHe roAhl I13T-AnaruocTHKa aKTHBHO eneApHeTcH B pa3BHThIX 

crpauax. B Poccnu cymecTByeT JIHIIIh 4 I13T-QenTpa, ocymecTBJIHIOll.lHX 

B OCHOBHOM HCCJieAOBaHIUI B uayquo-HCCJieAOBaTeJihCKHX QeJIHX. B TO )Ke 

BpeMH norpe6uocTH YpanbcKoro pemoua B noAo6uoro poAa 

AHarHOCTHqecKHX HCCJieAOBaHHHX MOryT COCTaBHTb AO 5-6 TblC5Jq 

qenoBeK B roA. 

Y Ka3aHHbie o6CTOHTeJibCTBa IlOCJIY)KHJIH no6y AHTeJihHblM 

MOTHBOM AJIH opraHH3aQHH pa6oT no C03AaHHIO I13T-Qenrpa, 

ocuameuuoro uau6onee coBpeMeHHhIM coBMemenHhIM I13T/KT 

cKauepoM, ua 6a3e P<l>.5IQ- BHIB1T<I> n lJOO,n:-rnrn:n IOY~ PAMH. 

Pa60Tbl npOBOAHTCH npn pa3HOXapaKTepuou 110,AAep)KKe MHHHCTepcTBa 
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P<I> no aTOMHOH 3Hepnm, ry6epHaTOpa qem16nHCKOH o6nacTu, 
MnHncTepcTBa 3HepreTUKU CIIIA. 

C03,AaHue II3T-QettTpa B qem16nHCKOH o6nacTU RBmleTCR 
JIOruqecKUM npO,AOJDKeHUeM pa6oT, npOBO,AUMbIX qQQ.lJ: COBMeCTHO C 

P<I>.511(. Ha ux 6a3e c 2000 ro,Aa ycneurno q>yHKQUOHUpyeT KOMTIJieKC 
HeiiTpOHHOH Tepanuu, BBe,AeHbl B 3KcnnyaTaQUIO 3JieKTJ)OHHbie . 

ycKopHTenu MR o6nyqeHUR onyxoneii. 
B pe3yJihTaTe co3,Aamra YKa3aHHoro II3T/KT-QettTpa 

06ecnequea10TcR: 
IIpoee,AeHue paHHeH u ToqHoH ,AnarHOCTHKU 
OHKOJioruqecKHx, cep_AeqHo-cocy,AHCTbIX, 3H,AOKpHHHbIX 

3a6oJieBaHUH, naTOJioruu HepBHOH CHCTeMbl, nOBbIIIIaIOmee 

qyBCTBHTeJibHOCTb " cneQuqiuqHOCTb ,AHarHOCTUqecKUX 

o6cJie,AOBaHUH ,AO 98-100%. IIponyCKHM cnoco6HOCTb 
npoeKTupyeMoro QeHTpa cocTaBHT 1500-1800 naQneHToB B 
ro,A npu Hanuquu O,AHoro no3HTpOHHO-3MUCCHOHHOro 

TOMOrpaqia. IlpOH3B0,AUTeJibHOCTb QUKJIOTpOHa no3BOJIUT 

o6ecneqUTb 3KcnnyaTaQUIO Tpex TOMorpaqioe u B 
nepcneKTUBe ,AOBeCTH nponyCKffYIO . cnoco6HOCTb ,AO 5-6 
TblCRq qeJIOBeK B ro,A. 3TO no3BOJIHT o6ecneqUTb 

noTpe6HOCTb e ,AaHHOM BU,Ae ,AHarHOCTUqecKUX 
uccne,AoBaHHH ecex o6nacTeH YpanbcKoro q>e,AepanhHoro 
oKpyra. 
Bo3MO)KHOCTh o6ecneqeHUR YpanhcKoro u .Apyrux 
6JIU3Jie)Kamux perHOHOB KOpOTKO)KUBymeii U30TOnHOH 

npO,AyKQUeH, npoH3B0,AUMOH Ha QUKJIOTpOHe H IIIHpOKO 

npuMeHReMOH B Tpa,AHQUOHHbIX PMUOttyKJIU,AHbIX 

,AUarHOCTnqecKUX HCCJie,AOBaHURX ( CQUHTUrpaq>UR ), qTO 
RBJIReTCR 3KOHOMUqHbIM C TOqKu 3peHUR cymecTBeHHOro 

CHU)KeHUR TpaHcnopTHblX pacxo,AOB no ,AOCTaBKe 3THX 

H3OTOnOB B KJIUHHKH. 

Bo3MO)KHOCTb CO3,AaHUR MeTO,AHK C ucnOJib3OBaHUeM 

ra3oo6pa3HbIX YJibTpaKopoTKO)KUBymux 
no3HTpOH3MUTTHpy10mux PMUOttyKJIU,AOB H HeiiTpOHOB MR 

3q>q>eKTHBHOH BttyTpUnOJIOCTHOH nyqeBOH Tepanuu 

3JIOKaqecTBeHHbIX onyxoneH pR,Aa BttyTpeHHUX. opraHoB; 

U3BeCTHO, ~o noJIO)KUTeJibHbie pe3yJihTaTbl neqeHUR 

cymecTBeHHO BO3paCTaIOT, ecnu ucnOJib3OBaTb He TOJibKO 
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Tpa,AHQHOHHOe raMMa-H3JiyqeHue, a npoTOHHOe HJIH 

HeiiTpOHHOe B 3aBUCUMOCTH OT KOHKpeTHbIX oco6eHHOCTeH 
onyxonu. 
OcHameHue P<I>.511( u qoo,z:i:, 3KcnnyaTupy10mux II3T-
QeHTP, BbICOKOKBaJIUq>UQHpoBaHHbIMH HH)KeHepHbIMU, 

Me,AUQUHCKHMH, HayqHblMU Ka,ApaMH o6ecnequBaeT 
npoBe,AeHue HCCJie,A0BaTeJibCKUX pa6oT c QeJiblO 
COBepIIIeHCTBOBaHUR HMe10merocR o6opy ,AOBamrn, 
nporpaMMHOro o6ecneqeHHR u TeXHOJIOruqecKHX npoQeCCOB 
no TeXHuqecKOMY u Me,AHQHHCKOMY npoq>HJIRM. 3TH 
BO3MO)KHOCTH no3BOJIRIOT TaK)Ke o6ecneqUTb opraHH3aQHIO 

pa6oT u MeTO_AuqecKyIO noMOII.\b npu HeH36e)KHOM 
nORBJieHHH n03HTpOHH0-3MUCCHOHHblX TOMOrpaq>OB B .Apyrux 
peruoHax Poccuu. 

IIpe,ACTaBJieHHbie ,AaHHbie noKa3hIBaIOT 3HaquTeJibHbie 

6JUf)KaHIIIHe H OT,AaJieHHble nepcneKTHBbl C03,AaHUR H nocJie,Ay10mero 
q>yHKQUOHHpOBaHHR nHJIOTHOrO II3T-QeHTpa e qeJIR6HHCKOH o6naCTH. 
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C.H. 3aiiQee, M.B. qyKaJrnna, P. MaCTpunnoJIHTo1 

Ypaenenue curuana u o6paTuaH JaAa'la o.i.noil>oTounou 3MHccuouuou 
KOMUbIOTepuoii TOMOrpacl>nn C KOH«l>OK8JlbHblM KOJIJIHMaTopoM. 

Hncmumym npo6J1eM mexnoJ102uu MUKp03lleKmponuKu u oco6ottucmbzx 
MamepuaJ106 PAH, 142432, i/epno20J106Ka, PoccuR, 1 Hncmumym Rdepnou 
pu3uKu, Opc3, <PpantJWl. 

O)].HOq>OTOHH!UI 3MMCCMOHH!UI KOMnbIOTepHaH TOMorpaq>MH (SPECT) 

HBJrneTCH O)].HMM M3 3D J].MarHOCTMqecKMX MeTO)].OB, urnpOKO 

npuMeIDieMbIX B nocne)].Hee BpeMH B MeJJ.MQMHe u 6uonomu [1,2]. MeTOJJ. 

OCHOBaH Ha cne.zzyIOIIIeH npoQe.zzype. Pa)].MOaKTMBHOe BeIIIeCTBO BBO)].MTCH 

BH)'TPb )KlfBOfO 06'beKTa (He60JibIIIOro )KlfBOTHOfO MJIM MCCJie)].yeMbIH 

opraH qenoBeqecKoro Tena), r)].e HeOJJ.HOpOJJ.HO pacnpeJJ.enHeTCH. 

Pa)].UOaKTMBHbIH pacna)]. conpOBO)K)].aeTCH reHepaQueii 0)].HOfO MJIM JJ.BYX 

raMMa-KBaHTOB C xapaKTepHOH 3Heprueii HeCKOJibKO COTeH K3B, KOTOpbie 

pemcTPMPYIOTCH HeKoTopoii cucTeMoii J].eTeKTupoBaHMH. B 

TpaJJ.MQMOHHOH SPECT ucnoJib3yeTcH napanneJibHbIH KOJIJIMMamp. Tipu 

JTOM J].eTeKTopoM pemcTPupyeTcH 2D npoeKQMH TPeXMepHoro o6neKTa. 

OcHOBHOH He)].OCTaTOK TaKoro nO)].XO)].a COCTOMT B TOM, qTo Ka)K)].!UI 

TOqKa npoeKQMM npe)].CTaBJIHeT co6oii MHTerpanbHbIH CMfHaJI, 

q>OpMupyeMblH BCeMM pa)].MOaKTMBHbIMM aTOMaMM, pacnOJIO)KeHHbIMM Ha 

OCH OTJ].eJibHOro J].eTeKTOpa. TI03TOMY o6'beKT noBopaquBaeTCH HeCKOJlbKO 

pa3 Ha HeKoTopbIH yron, pemcTPMPYH nenbIH Ha6op 2D npoeKQMH. Tio 

Ha6opy TaKMX npoeKQMH c noMOlllblO xopoIIIO H3BeCTHbIX npoQeJJ.yp 

peKOHCTPYKQMM [3] BOCCTaHaBJIMBaeTCH 3D pacnpe)].eJieHue MCTOqHMKOB 

raMMa-KBaHTOB. TipOCTPaHCTBeHHOe pa3peIIIeHue, onpeJ].eJIHeMoe 

ucnoJih3yeMblM MeTO)].OM peKOHCTPYKQMM, CMJibHO 3aBMCMT OT BeJiuqnHbl 

IIIyMa B curHane M3-3a BttyTPeHHeii HeycToifquBocTu MaTeMaTuqecKou 

npoQe.zzypbl peKOHCTPYKl.lMM (H3-3a HeKoppeKTHOCTM 3a)].aqu 

BOCCTaHOBJieHMH pacnpeJ].eJieHMH no MHTerpanbHbIM npoeKQHHM). 

TioJTOMY J].JlH cornacoBaHMH npocTPaHCTBeHHOro pa3peIIIeHMH, 

onpe)].eJIHeMoro JJ.MaMeTPOM KOJIJIMMaTopa, u pa3peIIIeHMH qucneHHOH 

peKOHCTPYKQMM He06XO)].MMO )].JIMTeJibHOe BpeMH M3MepeHMH )].JlH 

yMeHbllieHMH OTHOIIIeHMH IIIyMICMfHaJI. 

He)].aBHO 6bIJI npe)].JIO)KeH HOBblH MeTO)]. c6opa CMfHaJia, B KOTOpOM 

ucnoJih3yeTCH KOHq>OKaJihHbIH KOJIJIMMamp [ 4]. obIJIO 
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npoJJ.eMOHCTPMPOBaHo BbICOKoe pa3peIIIeuue, 

npo6neMbI c MHTepnpeTaQueii pemcTPnpyeMoro 

MOJJ.eJih qiopMupoBaHMH curHana B 3TOM cnyqae 

ypaBHeHMe curHana He 6bIJIO H3BeCTHO. 

O)].HaKo, B03HMKJIM 

curHana, noCKOJibKY 

He 6hlna pa3BMTa, a 

B JJ.aHHOH pa6oTe npe)].JIO)KeHa MOJJ.eJih qiopMupoBaHMH curuana 

KOHq>OKaJihHoii SPECT. Tionyqeuo Bb1pameHue, CBH3hIBaIOIIIee 

perMCTPHpyeMbIH curuan S(r0), npuxoJJ.HIIIltH "B OCHOBHOM" M3 

q>OKaJibHOH TO'IKM ro, C 'IMCJIOM KOJIJIMMaTopoB N, BeJIM'IMHOH TeJiecuoro 

yrna OTJ].eJibHOfO KOJIJIMMaTopa L1.Q " KOHQeHTPaQMeH paJJ.MOH)'KJieH)].a 

µ(r): 

S(r
0

) = ~n {(N-l)µ(r0 )+ fd 3rp(r)µ(r)}. 
4;r 

<l>aKTOp p(r) onuchrnaeT M3MeHeuue Tenecuoro yrna KOJIJIHMaTopa B 

3aBHCHMOCTH OT nOJIO)KeHHH C06bITMH pacnaJ].a. ,D;JIH KaqecTBeHHOrO 

aHanH3a MO)KHO noJIO)KMTb p(r) paBHbIM eJ].HHHQe. Tenepb )].JIH 

MJIJIIOCTPaQHM paccMOTPHM ToqeqHbIH HCTOqHHK HHTeHCHBHOCTM J..l-0, 
pacnoJio)KeHHbIH B ToqKe rs, coBna)].aIOIIIeH c mqKoii q>oKyca. Tor)].a 

BCeMH KOJIJIHMaTopaMH perHCTPMPYeTCH CHfHaJI, BeJIHqHHa KOTOporo 

paBHa 

~n 
S(rJ=-Nµ 0 4;r 

EcJIH HCTO'IHHK HaXO)].MTCH He B q>oKyce, TO JIMIII_b O)].HH H3 KOJIJIHMaTopoB 

MO)KeT 3aperHCTPHPOBaTb CHfHaJI, BeJIH'IMHa KOTOporo, COOTBeTCTBeHHO B 

N pa3 MeHhIIIe, 

~n s(r)=-µo, 
4;r 

r)].e r onHCbIBaeT noJIO)KeHue HCToqHHKa CHfHaJia. OTKy)].a xopoIIIO BH)].HO, 

qTo OCHOBHOH BKJia)]. B CMfHaJI J].aeT q>OKaJibH!UI TO'IKa. B pe3yJibTaTe 

o6'beMHOfO CKaHnpoBaHMH Ha6JIIO)].aTeJib «yBH)].MT» HPKYIO ToqKy Ha q>oHe 

cna6oro no BeJinquHe CHfHaJia, npu'leM q>OHOBblH CHfHaJI K TOMY )Ke 

noqTH noCTOHHeH. 3TOT npOCTOH npHMep noKa3bIBaeT, qTo KOHq>OKaJibH!UI 

SPECT )].aeT mo6pa)KeHHH CMJibHO OTJIH'laIOIIIHecH OT mo6pa)KeHHH 
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SPECT c napamieJihHbIMH KOJIJIHMaTopaMH H, qTo ropa3,n:o 
cymecTBeuuee, MeTOJJ:bl peKOHCTPYKl.{HH TaIOKe CHJibHO OTJIHqaIOTCH. 

YpaeueuHe, KOTOpoe ODHCbIBaeT nponecc qiopMHpOBaHHH CHrHaJia npH 
HCDOJib30BaHHH KOHqJOKaJibHOro KOJIJIHMaTOpa, KJiaCCHqJHl.{HpyeTCH KaK 
ypaeueu0:e <I>pe,n:roJihMa II po.n:a, B TO epeMH, KaK ypaeueuHe c0:ruana JJ:JIH 
napannenhuoro KOJIJIHMaTopa · (KJiacc0:qecKaH cxeMa) HBJIHeTCH 
ypaeueu0:eM <I>pe,n:roJibMa I po,n:a. Ilocne.n:uee xoporno meecTuo 
ueycroifqHBOCTblO CBoero perneHHH. B pa6oTe ,n:eTaJibHO o6cy,KJJ:aIOTCH 
npeHMymecTBa H ue,n:ocTaTKH o6eHX cxeM, npOBOJJ:HTCH MX aHaJIH3 H 
cpaeueu0:e. IlpeHMymecTBaMH HOBOro MeTo,n:a HBJIHeTCH BbICOKOe 
npOCTPaHCTBeuuoe pa3perneuHe H npOCTOTa HHTepnpeTaU,HH ( o6pa60TKH) 
CHruana, ycToifqHBOCTb perneHHH ypaBHeHHH CHruana. K oqeBHJJ:HbIM 
ue,n:ocTaTKaM OTHOCHTCH nocne.n:oeaTeJibHaH cxeMa (ToqKa 3a ToqKoii) 
H3MepeHHH CHruana. B npoBOJJ:HMOM cpaeueHHH OJJ:HHM H3 
aHaJIH3HpyeMblX napaMeTPOB HBJIHeTCH BpeMH c6opa H o6pa60TKH 
c0:ruana, TPe6yeMoe, MH ,n:ocTH)l(eHHH 3a,n:auuoro pa3perneHHH. Ha :noii 
OCHOBe npe.n:naraIOTCH CTPaTerHH COBMeCTHOro HCDOJib30BaHHH JJ:BYX cxeM 
(TPa.D:Hl.lHOHHoii H Kouq>oKanbuoii), 06ecneq0:ea10m0:e 3uaq0:TeJibuoe 
COKpameuHe BpeMeHH ,n:HarHOCTHKH. 3To Il03BOJIHeT ua,n:eHTbCH Ha 
HCDOJib30BaHHe cxeMbl KOHqJOKaJibHOro KOJIJIHMaTopa B ycTaHOBKax 
(raMMa-KaMepax), npe,n:ua3uaqeHHblX JJ:JIH HCCJie,n:oBaHHH KpynHbIX 
o6'beKTOB (qenoeeqecKoro Tena). 
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Ii. B. rpnueo1, A. B. reKTnn1, A. H. KanarnnnKoo2, A. <I>. JlaTroK2, 
B. P. Jlro6nncKnii1, C. C. MaKeeo3, H. II. MycnenKo2, 
IO. B. IlbIIIIHHK2,B. B. CnManenKo2, C. H. Xono~enKo2, 
IllnrnKnn O.B1. · 
Annaparypa ~JIB pa~nonyKnn~uoii ~narnocTnKn 
1 «JfHcmumym ClJUHmWlllfllJUOHHblX MamepuaJZo6» HAH YKpauHbl, 2. 
XapbK06 
2I'II «CKTE «Opu3oH», 2. CMella, T.fepKaccKou 06J1., YKpauHa 
3 HHcmumym Heupoxupyp2uu UM. PoMoOaHo6a AMH YKpaUHbl, 2. Kue6 

MeTO,L\bl ,L\UarH0CTHKH C HCil0Jib30BaHHeM pa,L\UOq>apMrrperrapaTOB HaUIJIU 

ump0K0e rrpuMeHeHue B KJIHHuqecKOH rrpaKTUKe. C Il0M0II.\blO '.HUX 

MeT0,L\0B ,L\HarH0CTHPYIOT caMbie pa3JIUqHbie 3a60JieBaHHH Ha caMblX 

paHHHX 3Tarrax HX pa3BHTHH. 

B CTPaHax CHr BHe,L\peHHe MeT0,L\0B pa,L\HOttyKJIH,L\HOH 

,L\HarH0CTHKH CAep)KHBaeTCH B 0CH0BH0M H3-3a 0TCYTCTBHH C0BpeMeHH0ro 

arrrrapaTH0ro ocHainemrn. 

B rrepH0A c 1996 r. no 1998 r. «11HCTHryT CUHHTHJIJIHUH0HHbIX 

MaTepHaJI0B» r. XapbKOB H m «CKTE «OpH30H» r. CMeJia Ha 0CH0Be 

pa3pa6oTaHHOH B 1990 r. BHMMMTI 

(r. MocKBa) TOMorpaipHqecKou raMMa-KaMepbI fKC-301 T 6bwa C03AaHa 

3HaqHTeJibH0 M0AepHH3Hp0BaHHM raMMa-KaMepa «TaMapa». ,n:o 2002 r. 

6hIJIO mroT0BJieHo 6onee 30 K0MITJieKT0B 3TOU arrrraparypbI B 0CH0BH0M 

MH tty)K.L\ 3ApaBooxpaHeHHH YKpaHHhI. B 2001r. cHJiaMH «11HCTHTYTa 

CUHHTHJIJIHUH0HHbIX MaTepHaJI0B» H rn «CKTE «OpH30H» pa3pa60TaHa 

H0BM TOMorpaq>HqecKM KaMepa «O<I>3KT-1» c rrpHMoyroJihHhIM rroJieM 

3peHHH 60JibllIOU IlJI0II.\a,L\H. ToMorpaq> rrpoUieJI Bee HCilbITaHHH H 

ycrreUIH0 3KCITJIYaTHpyeTCH B HHCTHryTe «HeupoxHpyprnH» HM. 

PoMoAaHOBa AMH YKpaHHhI r. KHeB. 

OcHOBHblMH CHCTeMaMH H0B0ro TOMOrpaqia HBJIHIOTCH: 

1. EJIOK ,L\eTeKTHp0BaHHH (pa3Mep Il0Jie3H0ro Il0JIH 3peHHH 540 MM. X 

410 MM) C0BMeCTH0 c M0,L\yJieM c6opa, o6pa6oTKH H BH3YaJIH3aUHH. 
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2.TiporpaMMHO. yrrpaBJI.Heh-fOe UITaTHBH0 Il0B0p0TH0e 

YCTPOHCTBO. 

3. TiporpaMMHO yrrpaBJIHeMoe YHHBepCaJibH0e JI0)Ke 

rrauHeHTa. 

4. CHcTeMa rrporpaMMH0-MaTeMaTHqecKoro o6ecrreqeHHH. 

5. KoMITJieKT K0JIJIHMaTopoB. 

6. KoMITJieKT rrpHcrroco6JieHHH, Ka6eneu H 

3KCITJiyaTaUHOHHOU A0KyMeHTaUHH. 

KoHCTPYKUHH TOMorpaqia Il03B0JI.HeT pacrroJiaraTb BX0,L\H0e 0KH0 

6JIOKa ,L\eTeKTHp0BaHHH rrpaKTuqecKH JII06bIM B03M0)KHbIM crroco6oM " 

rrpoB0,L\HTb HCCJie,L\0BaHHH B JII060M YA06HOM AJIH rrauueHTa Il0JI0)KeHHH -

«Jie)Ka», «CHM», «CT0H». 

.ll:JI.H YA06crna 0,L\H0BpeMeHH0ro Ha6JIIO,L\eHHH c6opa H o6pa6oTKH, 

apXHBHpoBaHHH H rrepe,L\aqH ,L\aHHblX K TOMorpaqiy M0ryT 6bIT.b 

rr0AKJIIOqeHbI 2 H 6oJibUie TI3BM. 

ToMorpaq> C0CT0HT H3 Tpex 0CH0BHbIX qacTeu: 

1. IliTaTHBHOrO-IlOBOpOTHOro YCTPOHCTBa (IllTIY), KyAa 

BX0AHT 6JIOK ,L\eTeKTHp0BaHHH H Il0,L\CHCTeMa yrrpaBJieHHH 

ABH)KeHHeM; 

2. CHcTeMa c6opa H oT06pa)KeHHH HHq>OpMaUHH; 

3. YHHBepcaJihHoro JI0)Ka rrauHeHTa. 

EJIOK ,L\eTeKTHp0BaHHH C0CT0HT m CUHHTH6JIOKa, C0,L\ep)Kainero 

CUHHTHJIJIHUHOHHblU KpHCTaJIJI, KOMITJieKT !pOT03JieKTPOHHbIX 

yMHO)KHTeneu c ycuJIHTeJIHMH CHrHaJI0B <I>3Y H 3JieKTPOHHou qacTH, 

COCTOHII.\eU H3 qeTbipex 0CH0BHblX ITJiaT: 

JJ:eTeKTopa HMrryJibC0B; 

IlJiaThI A®; 

KoffTPOJIJiepa yrrpaBJieHHH EJJ:; 

MoeyJih QA.TI. 

MHKpOBCilblllIKH CBeTa, perHCTPHpyeMbie CUHHTHJIJIHUH0HHblM 

KpHCTaJIJI0M B03,L\eUCTBYIOT Ha 59 reKcar0HaJibHbIX 3-AIOHMOBblX 

q>OT03JieKTPOHHbIX YMH0)KHTeJIH q>HpMbl <l>HJIJIHITC, CHrHaJibl C K0T0pbIX 

rroczyrraIOT Ha ycHJIHTeJIH cHrnaJioB <I>3Y. YcHJIHTeJIH CHrHaJI0B <I>3Y 

o6ecrreqHBaIOT )KeCTKYIO rrpHBH3KY 6a30BOro ypoBHH, He06XO,L\HMOe 
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ycHJieuHe nocrynaIOI.QHX cHruanoe c KIDK,Aoro qioT03JieICTpouuoro 
YMHO)KHTemI, a TaKme BbIUOJIHHIOT <pyHKU,HIO perynHpOBKH CHrHaJIOB. 
y CHJieHHble CHrHaJibl nocrynaIOT ua BXOA ITJiaTbl AeTeKTHpoeaHHH. flnaThl 
AeTeKTHpoeaHHH BbIUOJIHHIOT <pyHKIJ,HH cyMMHpOBaHHH cHrHaJIOB <l>3Y, 
AeTeKTHpOBaHHH noJie3HbIX CHrHaJIOB, oropaKOBKY HaJIO)KeHHhlX 
HMrryJihCOB, a TaKme HHTerpHpoeauHe KOOpAHHaTHbIX H 3uepreTHqecKoro . 
CHrHaJIOB. IloporoBbie ycHJIHTeJIH, ycTaHOBJieHHhie nepeA KOOpAHHaTHOH 
MaTPHU.eii, orpauHqHeaIOT BJIHHHHe rnyMoB AaJihHHX <1>3Y, ue 
yqacTBYIOI.QHX a nonyqeuHH KOOpAHHaTHblX CHrHaJIOB, H o6ecneqHBalOT 
ynyqrneuHe npocTPaucTeeuuoro pa3perneuHH. CxeMa ynpaeneuHH nnaToii 
AeTeKTHpoBaHHH, KpoMe OCHOBHOH <pyHKU,HH AeTeKTHpoeaHHH HMrryJihCOB, 
o6ecneqHeaeT cHuxpouH3aU,HIO pa6oTbI ecex y3noe, ynpaeneuHe pa6ornii 
HHTerparnpoB, a TaKme qiopMHpyeT CHrHaJibl AJIH nepeAaqH AaHHbIX Ha 
AQII. flnaTa AQII H IlepeAa~HKOB o6ecneqHeaeT OU,H<ppOBKY CHrHaJIOB 
cpa3y nocne CXeMbl HHTerpHpoeaHHH. HopMHpOBKa CHrHaJIOB H 
BblqHcneuHe KOOpAHHaTHbIX CHrHaJIOB BbIUOJIHeHa C noMOI.QblO 
U.H<ppoeoro cneu,eb1qHCJIHTeJIH, o6ecneqHeaIOmero BhICOKoe 
npocTPaHCTBeHHOe pa3perneuHe H xopornyIO CTa6HJibHOCTb pa60Tbl 
raMMa-KaMepbI a TaKme MHHHMaJibHbie pa3Mepb1 3JieICTpOHHblX Y3JIOB. C 
u,eJiblO HCKJIIOqeHHH noTepb KaqecTBa nonyqeHHblX AaHHbIX, 
KOOpAHHaTHbie H 3uepreTHqecKHH CHrHaJihI c nnaThI AIUI B 6noK 
o6pa6oTKH nepeAaIOTCH a U.H<ppOBOM BHAe. KOffTPOJIJiep ynpaBJieHHH 
6noKOM AeTeKTHpoeauHH (KYE,[O c no MOI.QhIO MOAYJIH QA.TT 
o6ecneqHeaeT ynpaeneuHe ycHJieHHeM pa6oThI Ka)l(Aoro <1>3Y MH 
o6ecneqeHHH pyquoii, aBTOMaTHqecKoii uacTPOHKH <1>3Y, Bb16opa 
H30Tona H o6ecneqHeaeT TeCTHpoeaHHe. KpoMe ynpaeneHHH ycHJieHHeM 
<1>3Y (KYE,[O o6ecneqHeaeT ynpaeneHHe pe)KHMaMH pa6oThI nnaTbI 
AeTeKTopa HMrryJibCOB H AQIIHil, a TaKme o6ecneqHeaeT HX 
TeCTHpoBaHHe. 
IlOACHCTeMa o6pa60TKH COCTOHT H3 Il3BM c6opa HH<popMaU,HH, B COCTaB 
KOTOpoii BXOMT MOAYJIH U.H<ppOBOH KOppeKU,HH H MOAYJih c6opa. 
QH<ppOBhie CHrHaJibl C ITJiaTbl AQilHil qepe3 ITJiary npHeMHHKa, 
nocrynaIOT Ha BXOA ITJiaTbl KOppeKU,HH. flnaTa KOppeKU.HH BblUOJIH.HeT 
<pyHKU,HH npOCTPaHCTBeHHOH H 3HepreTHqecKOH KOppeKU,HU, ynpaeneuue 
auanH3aTopoM, a TaKme o6ecnequeaeT KoppeKIJ,HIO ueoAHOpOAHOCTH 
qyBCTBHTeJibHOCTH raMMa-KaMepbI BO BCeM none 3peHHH. QH<ppOBaH 
peanH3aIJ,HH AaHHhIX YCTPOHCTB o6ecneqHeaeT BhICOKoe KaqecTeo, 
CTa6HJibHOCTh H BbICOKYIO HaAe)KHOCTb pa60Tbl 3THX Y3JIOB. 
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Te3HCLI DOCTepHLIX coo6~eHHH ce1m,HH «<l>HJHqecKHe H 

TexenqecKne acneKThl SI,11.epeoii Me,ZJ;HIJ;HHLI» 

B.A. KoCTblJleB1, r.c. Kycy1on2, li . .H. HapKeBD'I l,3 
rapanTDD Ka'leCTBa B HAepnoii MCAD~Dne. 

1. -Acc01-1ualfWl J.teoulfUHCKUX pu3UK06 Poccuu, Moc1<ea 
2. -3AO «BHHHMII -BHTA», Moc1<ea 
3. - Poccuuc1<uu OHKOJlOZU1Jec1<uu Hay'lHblU lfeHmp UM. H.H. 

ERoxuHa PAMH, Moc1<ea 
OcuOBHOH npHHU,Hn PMHOttyKJIHAHOH AHarHOCTHKH (PH,[O -

o6ecneqeuHe ueo6XOAHMOH TOqHOCTH nonyqaeMOH AHarHOCTHqecKOH 
HHq>OpMaU,HH npu MHHHMaJibHO B03MO)KHOH nyqeeoii AHarHOCTHKe ua 
naIJ,HeHTOB H nepcouan H npHeMJieMbIX MaTepHaJibHbIX H q>HHaHCOBblX 
3aTPaTax. Ou MO)KeT 6bITh peanH3oBau TOJibKO npu BhrnonueHHH pHAa 
TPe6oeaHHH K paAHO<papMnpenapaTaM (P<l>Il), PMHOAHarHOCTHqecKOH 
annaparype, TexHonornH PH,[(-HccneAOBauuii, nporpaMMHO­
anropHTMHqecKoMy o6ecneqeHHIO, KOJIHqecTBe " KaqecTBY KaApOB u T.A. 
CHcTeMy n0Ao6ub1x TPe6oeauuif " nporpaMMhI Hx BhrnonueuHH 06b1qHo 
Ha3bIBaIOT rapaHTHeii KaqecTBa ( quality assurance, a npou.eAYPhI no 
o6ecneqeuUIO rapaHTHH KaqecTBa Ha3bIBaIOT KOffTPOJieM KaqecTBa (KK). 

OcuOBHbie KOMnoueHTbl 3TOH CUCTeMhI: 

• KK P<l>Il, npou,eccoe HX CHHTe3a HJIH npHroToeneuHH H eBeAeHm1 

a oprauH3M nau,HeHTa; 
• KK q>H3HKO-TeXuHqecKHX xapaKTepHCTHK HCnOJih3yeMOH 

PMHOAHaruocTHqecKoii annaparyph1; 
• KK o6pa6oTKH " auanH3a PMHOAHarHOCTHqeCKOH HHq>OpMaU,HH; 

• o6ecneqeHHe aAeKBaTHoro ypoBHH paAHaU.HOHHOH 6e3onacuocTH 

npH npoBeAeHHH PH,[(-HccneAOBauHii; 
• pa3pa6oTKa " CHCTeMaTHqecKoe BblUOJIHeHHe nporpaMM rapaHTHH 

KaqeCTBa PH,[(-HCCJieAOBaHHH B u.enoM, B T.q. H no 'BeAeHHIO 
MeAHIJ,HHCKOH AOKyMeHTaIJ,HH " no KaApOBOMY o6ecneqeHHIO. 
KK P<l>Il. B pa,nHo<papMau,eBTHKe ocHOBHOH npHuIJ,Hn rapaHTHH 

KaqecTBa - nau,Heury AOJI)KeH 6h1Tb eeeAeH P<l>Il, 6e3onacuh1ii MH 
3AOPOBbH, 3aBeAOMO AHarHOCTHqecKU HJIH TepaneBTHqecKH 

3<p<peKTHBHbIH, B To quo npeAnHcaHHOM KOJIHqeCTBe H C 

pernaMeHTHpyeMbIM KaqecTBOM. B CBOIO oqepeAh, KaqecTBo P<l>Il 
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onpeJ].eJUieTeR KaK yeTaHOBJieHueM eTaHJJ.apTOB (HOpMaTUBOB) Ha 
IlOKa3aTeJIU :noro KatteeTBa, TaK u BbinOJIHeHueM Beex He06XOJ].HMblX 
TPe6oBaHuii K KOHTPOJIIO npuroTOBneHHR u BBeJ].eHIDI P<l>IT B opraHH3M 
nau;uema. I1pu eume3e P<l>IT B KJIHHU1IeeKUX yeJIOBHRX (B oeHOBHOM, J].JIR 
I13T) u npuroTOBJieHuu P<l>Il B npoMhIIIIJieHHbIX yenoBHRX 
ueqepnhrnaioiu;uii KK P<l>IT JJ.OJI,KeH eoJJ.ep,KaTb npou;eJJ.ypy onpeJJ.eJieHIDI 

" IlOJJ.JJ.ep,KaHUR Ha J].OJI)KHOM ypoBHe eneJJ.YIOiu;HX IlOKa3aTeneii: 
paJ].UOttyKJIHJ].HOH queTOTbI; yJJ.eJibHOH aKTUBHOeTu; KOHQeHTPau;uu 
paJJ.HOaKTHBHOeTu; paJJ.HOXHMH1IeeKOH queTOTbI; pH; H30TOHH1IHOeTu; 
J].HenepeHOeTH qaeTuu; P<l>IT (MR KOJIJIOUJ].OB, MaKpo- " MHKpoarperaTOB, 
a3p030Jieii); eTepHJibHOeTu; anuporeHHOeTu: XUMU'leeKOH TOKeH'lHOeTU. 

K eo,KaneHmo, y Hae B eTPaHe B noJJ.pa3JJ.eneHIDIX PH)]; 
npaKTU1IeeKH Bee 3TH npou;e)].ypbl Tenepb He BbinOJIHRIOTeR H3-3a 

OTeyTeTBHR eOOTBeTeTBYIOIQero TeXHU'leeKoro, MeTOJJ.U1IeeKoro " 
KaJJ.poBoro 06eene1IeHHR. 

KK paJJ.HOJJ.ttarnoeTH'leeKoii annapaTYphI. K HaeTORIQeMy 
BpeMeHu MAr AT3, ~03 u M3K pa3pa6oTanu eTPoiittyIO eueTeMy 
rapamuu KaqeeTBa amiapaTYPhI u o6opyJJ.oBaHIDI JJ.JIR PH)]; in vivo u in 

vitro, KOTopaR HaIIIna eBoe OTPa,KeHue B 5 eTaHJJ.apTax M3K, oq>uu;uanbHO 
yTBep,KJJ.eHHhix roeeTaHJJ.apToM P<l> KaK rOCTb1 P<l>. 

KK raMMa-KaMep BKJIIO'laeT H3MepeHIDI eneJJ.YIOIQHX napaMeTPOB: 
eueTeMHOH nnaHapHOH qyBeTBHTeJibHOeTu; HepaBHOMepHOeTU eueTeMHOH 

ttyBeTBUTeJibHOeTu; HepaBHOMepHOeTU eo6eTBeHHOH qyBeTBUTeJibHOeTu; 
eueTeMHOro npoeTPaHeTBeHHOro pa3peIIIeHIDI; eo6eTBeHHOro 
npoeTPaHeTBeHHoro pa3peIIIeHIDI; eo6eTBeHHOH npoeTPaHeTBeHHOii 
HeJIHHeHHOeTu; eo6eTBeHHOro 3HepreTH'leeKoro pa3peIIIeHuR; TO'lHOeTu 
MHOroKaHaJibHOH perueTPau;uu; 3aBueHMOeTU eKopoeTu eqeTa OT 
aKTHBHOeTu; 3aiu;UTbl 6noKa J].eTeKTupoBaHHR. 

I1pu KK raMMa-KaMep e eueTeMoii Bmyanmau;uu Beero Tena 
J].OTTOJIHUTeJibHO H3MepRIOTeR TaK,Ke noeTORHeTBO eKopoeTU 

eKaHupoBaHIDI " eueTeMHOe npoeTPaHeTBeHHOe pa3peIIIeHue. 
KK 0)1.HOq>OTOHHblX 3MUeeuOHHblX KOMilbIOTepHblX TOMOrpaq>OB 

noMuMo Beex y,Ke nepequeneHHhIX npou;eJJ.Yp eoJJ.ep,KHT TaK,Ke 
eneJJ.YIOiu;Ue H3MepeHIDI: IlOJIO,KeHIDI u;eHTPa Bpaiu;eHIDI J].eTeKTOpHblX 
roJIOBOK; HeeooeHOeTU KaHaJIOB; BpeMeHU Il03HQUOHHpOBaHIDI 

JJ.eTeKTopHoii ronoBKH B Ka,KJJ.oii yrnoBoii no3uu;uu; o6oeMHoii eueTeMHoii 
ttyBeTBUTeJibHOeTu; eueTeMHOro npoeTPaHeTBeHHOrO pa3peIIIeHHR no 

BeeM 3 KOOpJJ.HHaTaM IlOJIR ttyBeTBUTeJibHOeTU J].eTeKTopoB 6e3 " e 
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paeeeuBaTeneM; q>paKQuu paeeeRHHR raMMa-mnyqeHun. Bee 3TH 
U3MepeHUR npOBOJ].RTeR e 0)1.HUM H HeeKOJibKUMH TO'le'lHblMH 
ueTO'lHHKaMH raMMa-u3nyqeHHR B eB060JJ.HOM B03)1.yxe H B 

B0)1.0HanonHeHHOM q>aHTOMe. )];JIR Ka'leeTBeHHOH ou;eHKH B PYTHHHOH 
KJIUHU'leeKOH npaKTHKe nenoJib3YIOT TOMorpaq>H1IeeKHe 6ap-q>aHTOMbl, 

o6'beMHbie reoMeTPH1IeeKUe q>aHTOMbl e HMUTaQIDIMH «XOJIOJ].HbIX» " 
«ropRttHX» oqaroB, a TaK,Ke pa3H006pa3Hble affTPOilOMOpq>Hble q>aHTOMbl. 

ITptteMO-eJ].aTO'lHble HenbITaHIDI Il03HTpOHHblX 3MHeeHOHHblX 

TOMorpaq>oB eoJJ.ep,KaT eneJJ.yIOiu;tte o6R3aTeJibHbie npou;eJJ.Ypb1 KK: 
TOMorpaq>uqeeKOH qyBeTBHTeJibHOeTtt; K03q>q>Hu;HeHTa BOeeTaHOBJieHIDI 

(oTHOIIIeHHR H3MepeHHOH H peanbHOH KOHQeHTPaQHH P<l>IT B q>aHTOMe); 
3aBHeHMOeTH eKopoeTH eqeTa OT aKTHBHOeTH; etteTeMHOro 

npoeTPaHeTBennoro pa3peIIIeHHR; q>paKQHH paeee.HHHR 
annHrHJIRQHOHHOrO H3JIY1IeHIDI ( OTHOIIIeHHR eKopoeTH eqeTa HeTHHHbIX 

eoBnaJ].eHHH OT paeeeRHHblX q>OTOHOB K eyMMe eKopoeTeii eqera 

HeTHHHblX eonnaJ].eHHH OT paeeeRHHblX " HepaeeeRHHblX q>OTOHOB); 
KOppeKQHH oena6neHHR H3JiyqeHIDI no pe3yJibTaTaM TPaHeMtteeUOHHblX 

H3MepeHHH e B0)1.0HanonHeHHblM q>aHTOMOM. 

HaKOHeu;, J].JIR paJJ.HOMeTPOB q>aeOBOK P<l>IT (T.Ha:3. 
«JJ.03KaJIU6paTOpOB») J].OJI,KHbl npoBOJJ.HTbeR eneJJ.YIOiu;He H3MepeHHR: 

na6oparopttoro PaJJ.HaQHOHHOro q>OHa e ou;eHKOH HX BOenpOH3BOJJ.HMOeTH; 
J].OeTOBepHOeTH H TO'lHOeTH pe3yJihTaTOB paJJ.HOMeTPHI-1 3aKpbITblX 
OTKaJIH6poBaHHblX ueTO'lHHKOB; JIHHeHHOeTH pe3yJibTaTOB paJ].Hm,teTPHH B 

3aBHeHMOeTH OT aKTHBHOeTH B. npou;eeee PaJJ.HOaKTHBHOro paenaJ].a 
q>aeonoK e 99mTe; ypoBHR mnyqeHIDI YTe'lKH qepe3 eBHHQOBhlH 3aiu;HTHbIH 

3KpaH JJ.eTeKTopa; MHHHMaJihHO JJ.eTeKTupyeMoii aKTHBHOeTH. )];JIR 

aBTOMaTU3HpOBaHHblX etteTeM paJJ.HOMeTPHH B in vitro PH)]; JJ.06aBJIRIOTeR 

H3MepeHIDI: T01IHOeTH 3HepreTH1IeeKOH KaJIH6pOBKH aMOJIHTYJJ.HOrO 
eeJieKTOpa HMnynbeoB; pa6oqux xapaKTeptteTHK eueTeM TaHMHpOBaHUR n 
HaKOnJieHIDI HMnyJibeos; JIUHeHHOeTH 3HepreTH'leeKOH KaJIH6poBKH; 

TO'lHOeTH q>UKeau;HH " IlOMep,KaHUR HHTerpanbHOro nopora 
aMnnuryJJ.noro eeneKTopa. 

Bee nepequeneHHh1e npou;eJJ.Yphl KK raMMa-KaMep, O<l>3KT- " 
I13T-eKaHepos, a TaK,Ke KJIUHU'leeKHx paJJ.UOMeTPOB pa3JIH1IHOro 
Ha3Ha'leHIDI B o6R3aTeJibHOM nopRJJ.Ke BbinOJIHRIOTeR TOJibKO q>HpMaMH­

mroTOBUTeJIRMH annapaTYpbI, B T.'l. " npH npueMO-eJ].aTO'lHblX 
HeilbITaHIDIX . .l];JIR KJIHHH'leeKUX IlOJib30BaTeJieii PaJJ.HOJ].UarHOeTH'leeKOH 

annapaTYpbI no Ka OTCyTeTByIOT Oq>HQHaJibHO yTBep,KJJ.eHHble 
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peKOMeH,D,aUHH no COCTaBy H nepHO,D,HqHOCTH npoBe,D,emrn Tex HJIH HHhlX 

npoue.D.yp KK. TTo3TOMY B KJIHHHqecKHX ycnosm1x OHH Bhmonm110TCR 
BhI6opoqtto B 3aBHCHMOCTH OT KOHKpeTHOro TeXHuqecKoro OCHaIUeHHR H 
Ka.D.poaoro o6ecneqeHHR. 

B ttaCTORIUee speMR AccouuauHR Me.D.HUHHCKHX <pH3HKOB Poccuu 
pa3pa6aTbrnaeT npoeKT peKOMeH.D.auuii no KK annapazyphI ,D,JIR 
ueHTPaJIM30Battttoii MeTPOJIOrMqecKoii cny)l{6b1 M KJIMHMqecKMX 
noJih30BaTeneii, a 3AO «BHHI1MTT-B11T A» pa3pa6aThIBaeT M oprattH3yeT 
cepMiiHhiii BhmycK KOMilJieKTa o6opy,D,oBaHHR ,D,JIR KK no nepeqMcJietttthIM 
Bhillle npoue.zzypaM. 

KK nporpaMMttoro o6ecneqeHHR. 3TOT pa3,D,eJI B nporpaMMax 
rapaHTMM KaqecTBa eIUe He YHH<pHIJ.MpoBaH M, TeM 6onee, He 
CTaH,D,apTM30BaH HM Ha Me)K.1zyttapo,D,HOM, HM Ha HaUMOHaJihHOM ypOBHRX. 

TeM He Mettee, KJIMHMqecKHM noJib30BaTeJIRM peKOMett.zzyeTCR 
KOHTPOJIMpOBaTh: HeO,D,HOpO,D,HOCTM nOJIR qyBCTBHTeJibHOCTM M 

COOTBeTCTBYIOIUYIO nporpaMMY KOMnbIOTepttoii KOppeKUMM 3TMX 
HeO,D,HOpO,D,HOCTeii; pe)l{MMhl HaKOilJieHMR M306p~eHMU, oco6ettHO 
ToqHOCTh TaUMMpoBaHMR TaKoro HaKOilJieHMR; cpopMaT, pa3Mepbl H 

pacnoJIO)KeHMe HaKallJIMBaeMhIX H306p~eHHii; KOH<pMrypaUMIO M 

pa3Mepbl BhI6MpaeMhlX o6nacTeii MHTepeca; cpopMMpOBaHMe rHCTOrpaMM 

BpeMR - aKTMBHOCTh, oco6ettHO npM BhlCOKMX CKOpocrnx cqeTa; noTepM 

ttaKanJIMBaeMhIX ,D,aHHhIX npM nepeKJ110qeHMM nepMcpepMHHhIX YCTPOHCTB 
Ha .D.pyrMe pe)l{MMhl pa6oThI; CTa6HJibHOCTb pa60Thl nporpaMMHOro 
o6ecneqeHHR npM KOJie6aHMRX HanpR)l{eHHR B 3JieKTPOCeTM; 
.D.M<p<pepeHUMaJihttylO O)].HOpO,D,HOCTh M JIMHeUHOCTh H306p~eHMU, B T. q_ M 
npu npeo6pa3oBaHMM MX Maclllrn6a (zoom) M T . .lJ.. 
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Boporymuu M.ct>.*, raupum IO.H.*, Ce,D,opou A.B.*, HouuKoB B.JI.*, 
lliBM'IYK r.r**, CepreeHKO B.6***, rpe6eumeKOB B.B.****, 
Oucunumrnu ,[(.A*****. 
Pa1pa60TKa 0DblTH0ro 06pa1n;a ,D,Byx,ueTeKT0puoro 3MBCCU0HB0I'0 
raMMa-TOMOrpa(J>a 

*<l>rYTT «H11113<l>A HM. }];. B. E<ppeMoBa»,**<l>rYTT «11HCTUTYT 
TeopeTuqecKOU M 3KCnepttMeHTaJihHOU q>H3MKH», 

Kap,D,MonornqecKHii HayqHhIH U:eHTP M3 P<l>, 
****CattKT-TTeTep6yprcKMii · focy,D,apcrneHHhIH 

Y HMBepcHTeT, * * ** *CattKT-TTerep6yprcKttii 
yttttBepcHTeT 

***PoccuiicKttii 

TTonHTeXHMqecKMii 

rocy,D,apcrnettHhiii 

Pa,D,HOH30TOnHaR ,D,ttarHOCTHKa RBJIReTCR O,D,HHM H3 caMhlX 

COBpeMeHHhlX MeTO,D,OB HCCJie,D,OBaHHR cpyHKUHOHaJihHhlX H 

6uoxMMttqecKHX npoueccoB npaKTuqecKH B JII06oii <pH3HOJioruqecKoii u 

MOp<pOJIOfMqecKOH CHCTeMe opraHH3Ma qeJIOBeKa C ueJiblO onpe,D,eJieHMR 

OTKJIOHeHMH OT HOpMaJibHOro <pyHKUHOHUpOBaHHR " ,D,UarnocTupoBaHHR 

3a60JieBaHUH Ha caMhlX paHHHX CTa,D,HRX. Pa,D,UOU30TOnHaR ,D,UarHOCTUKa 

lllHpOKO npuMeHReTCR B TaKHX Ba)l{HhlX o6JiaCTRX Hayqttoii u 
npaKTMqecKOH Me,D,Hl\UHhl, KaK OHKOJIOrHR, Kap,D,HOJIOrUR, HeBponoruR, 

reMaToJioruR, renaToJioruR, ypottecpponorHR u pR.D.e .D.pyrux. 

Ha ,D,aHHhlH MOMeHT OTeqeCTBeHHaR Me,D,HUUHa HCnhITbIBaeT OCTPYIO 

ttexBaTKY COBpeMeHHOH annapazyphl )].JIR pa,D,HOH3OTOnttoro 

HCCJie,D,OBaHHR. DOJihlllUHCTBO HMeIOIUerocR o6opy,D,oBaHHR ,D,aHHOrO Tttna 

K HaCTORIUeMy BpeMeHu MOpaJibHO ycrnpeJIO u TPe6yeT MO,D,epHH3aUHU 
HJIU nOJIHOH 3aMeHbl. TTpou3B0,D,CTBO oreqecTBeHHOH annapazyphl 

OTCYTCTByeT, U ,D,aHHOe HanpaBJiettue Me,D,UUUHhl nOJIHOCThlO 3aBHCHT OT 

HMnopTa. Bcne,D,CTBUe BbICOKUX ueH Ha HMnOPTHOe o6opy,D,OBaHUe OHO 

,D,oczyntto TOJihKO KpynttbIM ttayqttblM ueHTPaM " caMblM npeCTU)l{HhlM 

Me,D,Ul\UHCKHM KJIUHUKaM. KpoMe Toro, TaKoe nOJIO)KeHHe CTaBUT 

pa3BHTee OTeqeCTBeHHOH ,D,UarHOCTUKH B no,D,qUHeHHOe nOJIO)KeHHe, 

3aBHCRIUee OT ypOBHR pa3BHTHR ,D,HarHOCTMKH 3a py6e)l{OM. 

TTo3TOMY C03,D,attue oTeqecTBeHttoro npu6opocTPoeHHR 
pa,D,uou10Tonttoii ,D,uarnoCTHKH, KOHKYPeHTHO cnoco6ttoro 3apy6e)l('.HhIM 

aHaJioraM, ,D,UKzyeTCR HaCyll.J.HOH Heo6xo,D,HMOCThlO ,D,aJibHeiilllero 
pa3BHTHR Me,D,UUUHhl B Poccuu. TTepBblM Heo6XO,D,UMblM lllaroM B 
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co3)].attuu oTeqecTBeHttoii annaparyphI )].JUI pa.D.HOH)'KIIH.lJ.HOii 
)].UarH0CTHKH HB.JUleTCH pa3pa60TKa onbITH0ro o6pa3Qa, 0TBeqaIOIL{ero 
cospeMeHHbIM TPe6osaHHH, KOTOpbIH nocne npoBe)].eHHH Heo6XO)].HMblX 
TexttuqecKHX " Me)].Hl{HHCKHX HCnbITaHHH u )].Opa6oTKH Mor 6bI 6hITb 
3anyll{eH B cepuiittoe npott3B0.lJ.CTB0. Pa3pa6oTKa no)].o6ttoro o6pa3Qa 
HaqaTa s Hl1113<1>A HM. ,[(.B.EqipeMOBa s 2002 ro;zy s paMKax 
nporpaMMhI MuttaToMa «R)J.epttM Me)].HQHHa». B 2004 ro.D.y )].0.JI)KHbI 
6bITb 3aKoHqeHhl TeXHuqecKue HCnbITaHHH 0nbITH0ro o6pa3Qa, 
Il.JlaHupyeTCH npoBe)].ettue KJIHHUqecKHX ucnhITaHHH. 

Ilepe)]. pa3pa6oTqnKaMH onbITH0ro o6pa31..{a CTaBH.JiaCb C.JI0)KHM 3a)].aqa 
- pa3pa6oTKa o6pa3Qa orneqaIOIL{ero cospeMeHH0MY MnposoMy ypoBHIO, 
qTo Tpe6oBa.JIO 3aH0B0 pa3pa60TKH MH0rux K0MnoHeHT o6opy.D.OBaHHH. B 
pe3y.JihTaTe 6hI.JIH pa3pa60TaHbI: 
1. Ilo.JIHOCTblO l{Hq>pOBOH 6.JIOK )].eTeKTHposaHHH raMMa-KaMep u 
TOMOrpaqioB, B K0T0p0M npeo6pa30Battue aHa.JI0roBbIX curHa.JI0B 
np0H3B0)].HTCH Ha BbIX0)].e H3 Ka)K)].0ro <1>3Y " BCH )].a.JibHeHllIM o6pa6oTKa 
np0H3B0)].HTCH. l{Hq>pOBblM npoQeccopoM 6.JIOKa )].eTeKTupoBaHHH. 
11HTepqieiic nepe.D.aqu' )].aHHhIX H3 6noKa- 100-Mera6HTHhIH Ethernet, 
npoToKo.JI nepe.D.aqu TCP/UDP. OcttoBHbie xapaKTepucTHKH 6.JioKa: 
Pa3Mep no.Jie3ttoro nonH 3pettHH - 540x400MM; 
3ttepreTuqecKuii .D.Hana30H - 60-360 K3B; 
Co6crnettttoe npocTPaHCTBettttoe pa3pernettue - 4MM; 
CKopOCTb cqeTa s (npu 20% noTepHx) - 200 TbIC. HMn./c. 
.b.JIOK )].eTeKTupoBaHHH 0CHall{eH TaK)Ke CHCTeMOH HHq>paKpaCHblX 
)].aTqHK0B, o6ecnequsaIOIL{HX o6Hapy)KeHHH o6'beKTOB B6.JIH3H 

nosepxttocTu )].eTeKTopa B npe)].enax 5-10MM, qTo no3B0.JIHeT 
pea.JIH30BbIBaTb MaKCHMa.JibH0e pa3pernettue CHCTeMbl npu npoBe)].eHHH 
TOMOrpaqiuqecKHX HCC.Jie)].OBaHHH " CKattupoBaHHH «Bee Te.JI0». 
2. lllTaTHBHo-nosopoTttoe YCTPOHCTBO K0.JibQesoro Tuna (raHTPH) , 
o6ecnequsaIOIL{ee Kpeil.JleHue )].0 .lJ.BYX 6.JIOKOB )].eTeKTHp0BaHHH, HX 
nepeMell{eHHe H n03Hl{H0HHp0Battue no pa)].Ha.JibHOH H yrnosoii 
K00p.D.HHaTaM C n0M0IL{blO 3.JieKTPonpHB0)].0B. Y CTPOHCTBO HMeeT 
3.JieKTP0HH)'IO MHKponpoQeccoptty10 cncTeMy, 06ecnequsa1011..{y10 pyqttoe 
( C ny.JibTa) H K0MnbIOTepttoe ynpaB.JieHue n03Hl{H0HHp0BattueM 
)].eTeKTopoB. OcHOBHbie xapaKTepHCTHKH CHCTeMbI: 
BttyTPettttuii .D.HaMeTP TPaeKTopuu spall{eHHH 6noKa )].eTeKTupoBaHHH -
200-800 MM; 
,[(uana3ott yrnosoro nepeMell{eHHH - -10° - + 3 70°; 
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ToqHOCTb yrnosoro no3Hl{H0HHpoBaHHH - 0,5°; 
MaKCHMa.JibHaH yrnoBM CK0p0CTb - 0,5 06/Mutt; 
ToqHoCTb pa.D.Ha.JibH0ro no3Hl{H0HHp0BaHHH - 0,5 MM. 
3. Jlo)Ke naQHeHTa, 06ecnequsa1011..{ero q>HKCaQHIO no.Jio)KeHHH 
naQueHTa B ne)KaqeM no.JI0)Ke1mu, ero nepeMell{ettue u 
no3Hl{H0HHpoBattue no sepTHKa.JibHOH H ropH30HTa.JibHOH K00p)].HHaTe 
0TH0CHTe.JibH0 6.JIOKOB )].eTeKTuposaHHH C noM0IL{blO 3.JieKTP0npnB0)].0B. 
Y CTPOHCTBO HMeeT 3.JieKTP0HH)'lO MHKponpoQeccopttyIO CHCTeMy, 
06ecnequsa1011..{y10 pyqttoe ( c nynhTa) u K0MnhIOTepttoe ynpasnettue 
YCTPOHCTBOM. ,[(uana30H CK0p0CTH ropH30HTa.JibH0ro CKattuposaHHH - 2-
200cMIMHH. ,[(onycTHMbie napaM~hI naQneHTa: sec - 160Kr; pocT - 2 M. 
4. IlporpaMMttoe o6ecneqettue, 06ecnequsa1011..{ee c6op 
HHq>OpMaQHH c l{HqJpOBblX 6.JIOKOB )].eTeKTuposaHHH, nepsuqttyfO 
o6pa6oTey, HaK0il.JleHue u coxpattettue HHq>OpMal{HH s BH)].e Ka)].pOBOH 
nocne)].oBaTe.JihH0CTH u306pa)Kettuii, ynpasnettue raHTPH u .JI0)KeM 
naQueHTa B npoQeccax TOMorpaqiuqecKoro uccne.D.0BaHHH u 

CKattupoBaHHH «Bee Te.JI0» 
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rpe6eu~nKoB B.B.*, Canyuou II.C.*, CnAopou A.B.+, HounKou B.JI.+, 
,[t;e11 A.B.X, Jlecuu C.C.* 
liccJieAOBaH11e npoQecca cBeTopacnpeAeJieHDH B 6JIOKe 
ACTCKTDpoBaHHH Qmf>pOBOii raMMa-KaMephl. 

* CaHKm-llemep6yp2cKuu I'ocyoapcmBeHHblU lloJ1umexHu'lecKuu 
YHuBepcumem, CaHKm-ll emep6yp2 
+ <f>I'Yll HHH 3lleKmporjJu3u'leCKOU Annapamypbl UM./{. B. ErjJpeMoBa, 
CaHKm-llemep6yp2 
x <l>u3uKo-TexHu'lecKuu HHcmumym PAH UM. A. <I>. HorjJrjJe, CaHKm­
llemep6yp2 
HacTORinaR pa6oTa BbIIl0JIHeHa B xo.ne C03)].aHllil 0nbITH0r0 o6pa3Qa 

0TeqeCTBeHH0r0 3MHCCH0HH0ro raMMa-TOMOrpa<pa. B 60JibllIHHCTBe 

3MHCCH0HHbIX TOMOrpaq>OB onpe.neneHue K00pJJ.HHaT B3aHMO)].eikTBHH 

ocyinecTBJIReTCR no KJiaccuqecKoMy anropHTMY 3H)Kepa HJIH ero 

MOJJ.Hq>HKaQllilM. 3TH MeT0)].bl, o6Jia,naR pRJJ.0M )].0CT0HHCTB, HMeJOT u 

He.nocTaTKu, HaKJia)].bIBaJOinue orpaHuqeHllil Ha Benuquuy peanhH0 

)].0CTH)KIIM0f0 np0CTPaHCTBeHH0ro pa3peIIIeHllil. 

K HaCT0RineMy M0MeHTY H3BeCTHbl anropHTMbl, ucn0Jib3YIOinlle 

qucneHHbIH MeT0)]. HaX0)K.AeHHR K00pJJ.HHaT, K0T0pbie noTeHQHaJibH0 

M0ryT J].aTb nyqIIIue pe3yJihTaTbl. O)1.UH 113 anropUTM0B TaKoro Tuna Mbl " 

nonhITaJIHCb npuMeHHTb B CBoeii pa3pa6oTKe. ,[(JIR 0QeHKH 0CH0BHbIX 

napaMeTP0B CHCTI!Mbl, )].0CTHraeMblX B 3T0M cnyqae, Heo6XO)].HMO 6bIJIO 

npoaHaJIH3Hp0BaTb npouecchI CBeTopacnpe.neneHllil B n03HQII0HH0-

qyBCTBHTeJibH0M J].eTeKTope 60JibllIOU nnoina.nu. llepBbIM 3aMeTHblM 

pe3yJibTaT0M TaKoro IT0)].X0)].a RBHJICR 0TKa3 OT npuMeHeHllil CBeT0B0J].a. 

KaK H3BeCTH0, ero HaJiuque B TPa.L{HQH0HHbIX raMMa-TOMorpa<pax 

Bbl3BaH0 Heo6xo)].UMOCTblO K0ppeKTHp0BKH HeJIUHettHOCTeii CHCTeMbl. 

PacqeTbl IT0Ka3blBaJOT, qTo np11MeHeHue CBeT0B0)].a conpR)KeH0 C 

3aMeTHblMH noTepRMH CBeTa, qT0 npuB0)].HT, B npHHQHne, K yxy.nIIIeHHIO 

np0CTPaHCTBeHH0ro pa3peIIIeHllil. 

3Kcnep11MeHTaJihHOe onpe.neneHue AIIX npou3B0JJ.HJI0Ch Ha 

0ITbITH0M o6pa3Qe 6noKa .nereKTllp0BaHllil, C0CT0Rinero H3 

CQIIHTHJIJIRQII0HH<;>ro KpHCTaJIJia Nal(Tl) 593*470*9.5 MM
3 

u 49 3-x 

JJ.IOHMOBhIX <I>3Y Hamamatsu R6235-0l. M3MepeHllil np0B0JJ.HJIHCb 

cne.nyIOinHM o6pa3oM: KOHTeiiHep, q>OpMupy10inuu Y3KHH nyqoK raMMa­

KBaHT0B c 3Hepmeu 122 K:3B (Co
57

), 3aKpennRJICR Ha JJ.BYXKoop.n11HaTH0M 
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rpaq>OITOCTPOHTene II Mor n03HQH0HHp0BaThCR C T0qH0CTblO )].0 0.3 MM. 

,[{uaMeTP nyqKa Ha noBepXH0CTH: J].eTeKTopa C0CTaBJIRJI 2-3 MM. 

C Bhixo.na Ka)K.Aoro 113 <l>3Y, ycHJieHHhie u c<popMupoBaHHhie no 

.nmrreJibH0CTH curHaJibl no.naBaJIIICb Ha BX0)]. MHoroKaHaJibH0ro 

aMITJIUTYJJ.H0ro aHanmaTopa. AMITJIHTYJJ.Hbie pacnpe.neneHIDI mMepRn11cb 

)].JIR pa3nuqHbIX paCCTORHIIU Me)K.Ay HCT011HHK0M u QeffTP0M <l>3Y. B 
Ka)K.AOH T0qKe onpe.neJIRJI0Cb IT0JI0)KeHue MaKCIIMyMa " IIIHpHHa ITHKa 

nonHoro nornoineHllil. 

3aBHCHMOCTb n0JI0)KeHHR MaKCHMyMa OT paCCT0RHHR .naeT 

HHq>OpMaQIIIO 06 AIIX, a IIIllpHHa ITHKa - 0 npe.n;eJibH0 )].0CTJl)KHM0M 

npocTPaHCTBeHH0M pa3peIIIemm TOMorpa<pa. Tun11qHb1e AIIX 

npuBe,n;eHbl Ha p11c. l. lllupuHa nuKa o6ycnOBJieHa CTaTHCTuqecKIIM 

xapaKTepoM Bcex crn.nuii npouecca per11cTPauuu raMMa-KBaHT0B. 

Ecnu npeHe6pe% .nucnepcueu K03<p<puuuema ycHJieHHR <I>3Y u 

He0J].Hopo,n;H0CTblO CBeT0BbIX0)].a 

<paKTopaMu, BJillillOinHMH Ha 

pacnpe.n;eneHHH, RBJIRIOTCR: 

KpllCTaJIJia, 

yIII11peHue 

TO 0CH0BHblMH 

aMnnuryJJ.HhIX 

0 <l>nyKTYaQHH q11cna q>OTOHOB, po)K.AeHHbIX B CQIIHTMJIJIRQH0HH0M 

KpHCTaJIJie np11 nornoineHu11 raMMa-KBaHTa u 

0 cnyqauHbIU xapaKTep pacnpe.neneHllil q>OTOHOB Me)KJ:{y C0Ce)].HHMH 

<I>3Y. 

llepBbIH <paKTOp He urpaeT cyinecTBeHHOH ponu, T.K. B npouecce 

BblqucneHllil K00pJJ.HHaT Ka)K.AbIU pa3 np0H3B0)].HTCR H0pMHp0BKa Ha 

cyMMapHoe K0JiuqecTBo q>OTOHOB BCilblllIKH. TaKHM o6pa30M, npe.n;eJibHaR 

T0qHoCTb MeTo.na 6y,n;eT orpaH11qeHa <pnyKTYaQIIRMH pacnpe.n;eneHllil 

q>OTOHOB Me)KJ:{y <l>3Y. 

HaMII 6bIJIH nonyqeHbl Bbipa)KeHllil )].JIR 0TH0CHTeJibHOH IIIllpHHbl 

n11Ka 1], IT0)].Bep)KeHHOH BJillilHIIIO KaK 0)].H0ro 3T0ro <paKTopa (7]1), TaK H 

06011x ( 1]
2
): 
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I 2.36 ✓l- p 
TJ=.,rn ✓P 

2.36 
T/2 = ✓(n) p' 

3,D;eCb n - qifCJIO <pOTOHOB, po)KJ].eHHbIX e,D;HHHqHblM raMMa-KBaHTOM B 

CL(HHTHJIJl}IL(HOHHOM KpHCTaJIJie, p - BepOHTHOCTb perHCTPal(HH <pOTOHa 

<pOT03JieKTPOHHbIM YMHO)KJffeJieM. lfa cpasHeHHH BbipIDKeHHH BHAHO, qTo 

,D;JI}I nepexop;a OT H3MepHBIIIeUC}I HaMH BeJIHqHHbl 172 
K 171

, 

o6ycrraBJIHBaIOIL(eu pearrbHoe npocTPaHCTBeHHoe pa3peIIIeHHe, 

HaU,D;eHHbie 3KcnepHMeHTaJibHO BeJIHqHHbl ,D;OCTaToqHo ,D;OMHO)KHTb Ha 

K03<p<pHL(HeHT .J1 - p , onpep;em1eMbIH m AIIX. 

O6pa6oTaHHble no TaKOMY MeTOp;y pe3yJihTaTbl H3MepeHHH xopoIIIO 

COBnaJIH C pacqeTHbIMH. 

BenHqHHa npocTPaHcTBeHHOro 

TOMorpa<pa, OL(eHeHHM Ha OCHOBe 

OKa3aJiaCb MeHbIIIe 4 MM. 
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pa3peIIIeHH}I co3p;asaeMoro 

3KcnepHMeHTaJibHbIX ,D;aHHbIX, 

l 

B.II. Muxuymee, II.H. Ka6auonal Comuu JI.)];. 

Onpep;eneuue p;uarnocTH<IeCKHX napaMeTpon n pap;11onyKn11p;11L1x 
HCCJie,D;0B8HUHX ,D;JIHTeJibHhlX ,Zl;HHaMUtJeCKHX 11po~eccoe 
AemoMamU3Up06QHHble UHqJOpMGIJUOHHble MeOUIJUHCKUe cucmeMbl 

B Me,D;HL(HHCKOH ,D;HarHOCTHKe cyll(eCTByeT pHA 3ap;aq, 

TPe6yIOIL(HX HCCJie,D;OBaHH}I <pH3HOJIOrHqecKHx npol(eCCOB, 

npO,D;OJI)KalOIL(HXC}I B TeqeHHe p;mrreJibHblX (HeCKOJibKO cyToK) 

HHTepBaJIOB BpeMeHH. B 3TOM crryqae, no oqeBH,D;HbIM npuq1rnaM 

HeB03MO)KH0 He TOJlbKO o6ecneqHTb _ITOCTOHHHbIH KOHTaKT nal(HeHTa C 

,D;aTqHKaMH ,D;HarHOCTHqecKOH HH<pOpMal(HH (HHOr,D;a 3TO )KeJiaTeJibHO, HO, 

6hrnaeT, B 3TOM HeT Heo6xO,D;HMOCTH), HO ,D;IDKe cyMMapHM p;mrreJibHOCTb 

a) '·' 6) 

'·' .. 
! 
ti 0.1 

~ 
S° 0,1 

i 
i'1 o.• 
I 

~ r .. 
~ 

02 

,.,,~~--..--~--~--- ... ~~------~--~--~-
~TOIIHIC,illM ~HHC,MM 

Puc. I. Tunu'IH&ze <1J.1ruzumyOHo-npocmpaHcmeeHH&1e xapaKmepucmu,cu <1>3Y, 
HGXOORUJUXCJ/. e 7JeHmpe (a) u Ha ,cpa,o (6) nOJm euoeHUJ/. 6noKa oeme,cmupoeaHUJ/.. 

ceaHcos p;uarHOCTHKH KpauHe He3HaquTeJibHa no cpasHeHHIO c nepuop;oM 

HCCJie,D;OBaHHH. Hatt60JibllIHH HHTepec . npe,D;CTaBJI}IIOT TaKHe 

HCCJie,D;OBaHH}I, npH KOTOpbIX ceaHCbl norryqemrn HCXO,D;HOH HH<pOpMal(HH 

BbffJl}l,Zl;}IT KaK cpaBHHTeJibHO KpaTKOBpeMeHHhie H3MepeHH}I 0,D;Horo HJIH 

HeCKOJibKHX napaMeTPOB, xapaKTepH3YIOIL(HX ,D;HHaMHKY HCCJiep;yeMoro 

npoQecca. TaKHe npoQep;ypbI Hatt6onee nptteMrreMbI, KaK c TOqKH 3peHH}I 

IL(a,ZJ;HIL(ero pe)KHMa ,D;JIH nal(HeHTa, TaK H c TOqKH 3peHH}I rryqIIIero 

ttcnorrb30BaHHH ,D;HaruocTHqecKoro o6opyp;osaHH}I. B TO )Ke speMH, 

HMeHHO ,D;Jl}I TaKHX HCCJie,D;OBaHHH, ,D;IDKe C yqeTOM H3BeCTHOH 

onpep;erreHHOCTH OTHOCHTeJibHO xapaKTepa (MO,D;eJIH) HCcrrep;yeMoro 

npoQecca, npH nonyqeHHH ttenoJIHhIX p;aHHbIX o ero napaMeTPax sa)KHO 

OL(eHHTb B03MO~IO OIIIH6Ky norryqaeMbIX ,D;HarHOCTHqeCKHX 

napaMeTPOB. TionyTHO, HMeH MeTOA ol(eHKH ToqHoCTH H npep;cTasrreHHe o 
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MO)J.eJIU npou,ecca, Heo6XOJJ.UMO Bbipa6oTaTb OilTUMaJihttyIO TeXHOJIOfUIO 
npoBe.neHm1 uccne.noBaHm1. 

I.J;eJiblO pa60Thl SIBJUieTCH npoaecTU CTaTUCTuqecKOe 
uccne.noBaHne 3aKOHOMepHocTeii .nnHaMuKn JJ.JIH onpe.neneHHOro Bn.na 
qJU3UOJIOfUqecKUX npou,eccoB, Ha ·.OCHOBaHUU pe3yJihTaTOB KOTOporo 

Bhipa6oTaTh peKoMeHJJ.au.uu no MeTOJJ.nKe npoBe.neHUH .nuarHocTuqecKoro 
uccne.noBaHUH c yqeTOM peanhHhIX orpaHuqeHnii, o6ycnoBJieHHhIX B 
nepByIO oqepe.nh IIJ,aJJ.HIIJ,UM oTHoIIIeHneM K nau,ueHTY, u, .nanee, .naTh 
npe.nno)KeHne, 06ocH0BaHne u aHaJIU3 MaTeMaTuqecKnx MeTOJJ.OB 
UHTepnonHu,noHHOH peKOHCTPYKU.UU peanhHoii Mo.nenu uccne.nyeMoro 
npou,ecca. Bb1pa60TKa UCXOJJ.HOH runoTe3bl OTHOCUTeJihHO o6IIJ,ero 
xapaKTepa TaKoBoii Mo.nenu He BXOJJ.UT B u,enu .naHHoii pa6oThI, TaK KaK 
OTHOCUTCH K KOMneTeHU,UU uccne.noBaTeJieii-Me.nnKOB. O.nHaKo, TaKoro 
po.na pa6oTa, o6ecneqnBaH cneu,uanncTOB Heo6xo.nnMhIM MeTo.nuqecKnM 
U MaTeMaTnqeKUM annapaTOM, yToqHHeT UJIU U3MeHHeT ux opurnHaJibHOe 

npe.ncTaBJieHne o xapaKTepe Mo.nenu. 
Ilpe.nnaraeTcH MaTeMaTnqecKoe o6ocHOBaHue u nporpaMMHaH 

peanu3au,UH KJIUHUqecKOH .nuarHOCTUqecKOH MeTOJJ.UKU 

3HTepoKOJIOCU,UHTUrpaqiuu (o6IIJ,aH )J.JIUTeJihHOCTb npoBe)J.eHu 
uccne.noBaHnH .no 9 JJ.Heii). MeTo.nnKa urpaeT 6onhIIIYIO ponh B 
.nuarHOCTUKe naTOJIOruu TOJICTOfO KUIIIeqHnKa, oco6eHHO 3qJqJeKTUBHa 
JJ.JIH n0Kann3au,uu ero nopa)KeHHhIX oT.nenoB, qTo Heo6xo.nnMo JJ.JIH 
onpe.neneHnH 061,eMa xupypruqecKoro BMeIIIaTeJihCTBa. IlporpaMMHaH 
peanU3aU,UH MeTOJJ.UKU 3HTepOKOJIOCU,UHTUrpaqiuu BhIIlOJIHeHa Ha 6a3e 
nporpaMMHo-annapaTHoro KOMnJieKca 3anucu u o6pa6oTKU 

cu,nHTnrpaqiuqecKoii uHqiopMau,uu JJ.JIH raMMa-KaMep Cu;MHTI1IIPO® 
(TY 9442-001-26202801-95, KOJJ. OKTI 94 4231 0030). Ilpu 3TOM 6bmu 
nonyqeHhI cne.nyIOIIJ,ne pe3ynhTaTbI: 

Ilpon3Be.neHa qiopManmau,HH Mo.nenu TPaqiqinKa 
co.nep)KUMOfO pa3.nenoB TOJICTOH KUIIIKU u cnoco6 ee 
npe.ncTaBJieHUH B BU)J.e ceMeUCTBa KpUBbIX )J.UHaMUKU . 
co.nep)KUMoro pa3.nenoB B Koop.nuHaTax "KonuqecTBo-BpeMH", 
xapaKTepucTuqeCKUX KpUBhlX " U306pa)KeHUH. Onpe.neneHbl 
o6IIJ,ne u qacTHhie napaMeTPhI Mo.nenu, OTPa)KaIOIIJ,ne HOpMy u 
naTorrorUIO qimuonoruqecKoro npou,ecca. 
Pa3pa6oTaHhl PHJJ. UHTepnoJIHU,UOHHhlX anropUTMOB 
peKOHCTPYKU.UU npou,ecca TPaqiqinKa no HenonHhIM .naHHhIM. 
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Pa3pa60TaH " peaJIU30BaH npoTOKOJI 3anucu .naHHbIX B 
cncTeMe Cu;MHTl1IIPO npu npoBe.neHuu uccne.noBaHUH Ha 
nnaHapHoii raMMa-KaMepe. Pa3pa6oTaHa u peann3oBaHa B 
cncTeMe Cu;MHTI1IIPO KJIHHuqecKaH nporpaMMa 
peKOHCTPYKUHU u pacqeTa napaMeTPOB Mo.nenu npou,ecca. 
IlporpaMMa a.namupoBaHa JJ.JIH qucneHHoii ou,eHKU u 
CTaTUCTnqecKOH o6pa6oTKU pe3yJihTaTOB uccne.noBaHUH, 
npOBOJJ.UBIIIUXCH B reqeHne pH.na npe.nIIIeCTBOBaIIIUX JieT 6e3 
ucnOJib30BaHUH CUCTeMbl o6pa60TKU .naHHbIX. 
BbIIlOJIHeH CTaTUCTnqecKUH aHaJIU3 pe3yJihTaTOB 
uccne.noBaHUH 60JiblllOH rpynnhl nau,neHTOB, npoBe.neHHhlX B 
rnu; KononpoKTonoruu M3 P<f> no .naHHoii MeTOJJ.UKe, 
onpe.neneHhI rpynnhI HOpMhI u naTonoruii, yToqHeH xapaKTep 
Mo.nenu )J.UHaMUKU TPaqiqinKa pa3)J.eJIOB TOJICTOH KUIIIKU; 
BbIIlOJIHeHo cpaBHeHue anropUTMOB UHTepnOJIHU,UU .npyr C 

.npyroM npu pa3nnqHhIX rpaqinKax (.nucu,unnnHax) 
npoBe)J.eHUH uccne.noBaHUH. Ha OCHOBaHuu pe3yJihTaTOB 

cpaBHeHUH onpe.neneHbl OU,eHKU OIIIU60K, BhI6paHbl nyqIIIue 
anropUTMbl UHTepnOJIHU,UU " peKOMeH)J.OBaH OilTUMaJihHhIH 
rpaqinK uccne.noBaHUH. 

Pe3yJihTaTbl .naHHOH pa60Thl MOryT 6bITh ucnOJib30BaHbl npu 
pa3pa6oTKe HOBhIX MeTOJJ.UK uccne.noBaHUH )J.JIUTeJibHhIX 
qimuonoruqecKnx npou,eccoB, He TOJihKO B MepHoii Me.nuu,nHe, Ho u B 
JII06bIX BU)J.ax UCCJie)J.OBaHUU )J.JIUTeJihHbIX npou,ecCOB, 
xapaKTepU3YIOIIJ,UXCH OTHOCUTeJibHO IlJlaBHhlMU, fJia)J.KUMU U3MeHeHUHMU 

rrapaMeTPOB. 

283 



CeK~HH 6. Pa.IJ.HOHYKJIH.l).HbIC HCCJIC.l).0B8HHH B HCBpOJIOrHH 

Me~ee~ee C.B. 

Ocuoeub1e uanpaeneuuu u nepcneKTHBbI ucnoJibJoeauuu II3T 
roJI0BH0r0 M0Jra B ct>uJUOJIOruu H MC~UQUUe 

HHcmumym M03W IJeJweeKa PAH, 2. CaHKm-Ilemep6yp2 

Ilo3HTpOHH0-3MHCCHOHHlUI TOMorpacpm1 (I13T) .SIBJUieTC.H 

BbICOK03cpcpeKTHBHblM MeT0A0M BH3yanmaQHH pacnpe,I\eJieHH.H Il03HTP0H­

H3JiyqaIOIQHX H30T0il0B, K0T0pblMH noMeqeHbl M0JieKyJihl, npHHHMaIOIQHe 

yqacTHe B HCCJieAyeMhIX 611onor11qecKHX npoQeccax. B TeqeHHe 

Il0CJie,I\HHX 25 JieT pa3pa6oTaHO 60JibllIOe K0JIHqeCTB0 pa3JIHqHbIX 

pa,I\HOcpapMnpenapaTOB (P<l>Il) M.H I13T, C Il0M0IQbIO K0T0pbIX B03M0)KH0 

HeHHBa3HBH0 HJyqaTh MH0)KeCTB0 H0pManhHbIX H naT0JI0fHqecKHX 

q>H3HOJIOfHqecKHX npoQeCC0B. I13T M0)KH0 paccMaTPHBaTb He T0JibK0 KaK 

HHCTPYMeHT, Il03BOJI.HIOIQHU 0QeHHTb pa3JIHqHbie cpyttKQHOHanhHhie 

napaMeTPbl HCCJieAyeM0fO opraHa, HO TaK)Ke KaK MeT0A, IlOMoraIOIQHU 

CB.H3aTh 3KCnepHMeHTanhHbie H naT0JioroaHaT0MHqecKHe ,I\aHHbie C 

)KHBbIM opraHH3M0M. HanpHMep, Il03HTHBHa.H K0ppeJI.HQH.H Me)l(Ay 

CTa,I\Hett onyxoJIH Hee fJIHKOJIHTHqecKOU aKTHBH0CTbIO, H3BeCTHa.H H3 

3KCnepHMeHTanhHhIX pa6oT, 6hlJia snepBhie noATBep)l(AeHa in vivo y 

60JibHbIX C Qepe6panbHblMH fJIH0MaMH, o6cJie,I\OBaHHbIX npH Il0M0IQH 

I13T c 
18

F-cpTOpAe30KCHrJIIOK030tt. 

I13T HMeeT qeTK0 oqepqeHttyIO HHilIY npHMeHeHH.H, KaK s 

cpyHAaMeHTanbHhIX IlCHXO<pH3HOJIOfHqecKHX HCCJie,I\0BaHH.HX f0JI0BH0f0 

M03ra, TaK H B Me,I\HQHHe y 60JihHbIX C Qepe6panbHOU naTOJIOrHett. ,lI;JI.H 

,I\0CTH)KeHH.H 0ilTHManhH0ro pe3yJibTaTa Heo6XO,I\HMO co6JIIO,I\aTb 

onpeAeJieHttyIO HAeonorHIO I13T. Ha nepsoM 3Tane cneAyeT onpeAeJIHTh 

QeJih H 3a,l\aq11 HCCJie,I\0BaHH.H, C00TBeTCTBeHH0 K0T0pbIM BhI6HpaeTC51 

KOHKpeTHhitt cpmHoJior11qecKHtt npoQecc, Aanee Bh1611paeTc.H P<l>IT AJI.H 

era H3MepeHH.H. Cne,l\yIOIQHe 3TailhI BKJI10qa10T pMHOXHM11qecK11n CHHTe3 

P<l>IT 11, HaKoHeQ, nposeAeHHe I13T. 3aKJIIOqHTeJihHhitt 3Tan cocT0HT B 

aHanH3e pe3yJibTaT0B HCCJie,I\0BaHH.H, KOTOpbIU 3aKJIIOqaeTC51 B 

smyanhHOU HHTepnpeTaQHH noJiyqeHHhIX mo6pa)KeHHU, 

KOJI11qecTBeHHOtt oQeHKH pa3JIHqHhIMH cnoco6aMH K0HQeHTPaQHH P<l>IT B 

TKaHH, a TaK)Ke a,l\eKBaTHhIX MeT0,I\aX CTaTHCTHqecKOU o6pa60TKH 

,I\aHHblX. 
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EnaroAap.H I13T B cpyHAaMeHTanbHhIX HayqHhIX 11ccJieAOBaHHtt 

CTano B03M0)KHblM ,I\eTanbH0e 113yqeHHe 0AH0BpeMeHH0 scex o6JiacTen 

M03ra, 0TBeqaIOIQHX 3a CJIQ)KHbie cpyHKQHH, H C00TBeTCTBeHH0, 

HCCJie,I\0BaHHe CHCTeM M03f0B0f0 o6ecneqeHH51 pa3JIHqHbIX BH,I\0B 

,I\e.HTeJihH0CTH qeJioBeKa. OCHOBHOe BHHMaHHe s HallleM MHCTHryTe 

HanpaBJieH0 Ha HJyqeHHe M03f0B0f0 o6ecneqeHH51 CJI0)KHbIX 

nc11x11qecKHX cpyHKQHU: peq11, 3MOQHU, BHHMaHH.H, naM.HTH, TBopqeCTBa. 

B KJIHHHqecKHX HCCJie,I\0BaHH.HX MeT0A HCil0Jib3YeTC.H M.H 

H,I\eHTH<pHKaQHH H 113yqeHH.H 6HOJIOfHqecKHX oco6eHHOCTen 

naTonor11qecKoro npoQecca, KaK Ha paHHett cTaAHH, TaK H B npoQecce era 

3B0JIIOQHH. IlpH I13T fOJI0BH0f0 M03ra 0QeHKa 3HepreT11qecK0f0 

MeTa6oJIH3Ma c 
18

F-cpTopAe30Kc11rnioK03ou, Mo3rosoro KposoToKa c 
15

O­

BOAOH H TPaHcnopTa aMHH0KHCJI0T C 
11

C-MeTHOHHHOM M0)KeT Il0MQqb 

,I\HarH0CTHp0BaTh 3a6oJieBaHHe, a TaK)Ke yToqHHTb pacnp0CTPaHeHH0CTb H 

T.H)KeCTb nopa)KeHH.H BeIQeCTBa M03ra. KpoMe neps11qHOU ,I\HarH0CTHKli 

see 6oJiblllee BHHMaHtte yAeJI.HeTc.si: poJIH I13T e nporno3e TeqeHHH 

6oJie3HH, a TaK)Ke OJiaHHp0BaHHH H M0HHT0pHHre JieqeHH.H. M3MeHeHHe 

cpyHKQHOHanbHhIX napaMeTP0B B pe3yJihTaTe Me,I\HKaMeHT03H0f0 JieqeHH.H, 

XHMH0TepanHH HJIH nyqesoro B03,I\eHCTBH.H M0)KeT 6hITb o6neKTHBHbIM H 

Ha,I\e)KHbIM KpHTeptteM 0QeHKH 3cpcpeKTHBHOCTH Jieqe6HhIX MeponpH.HTHU. 

OAHHM m nepcneKTHBHbIX HanpasJieHHU, coqeTaIOIQee 

q>H3HOJIOfHqecKHU 11 naTO<pH3HOJIOfHqecKHU acneKTbl npHMeHeHH.H I13T, 

.HBJI.HeTC.H KapTHpoBaHHe cpyHKQHOHanhHO 3HaqHMbIX 30H M03ra y 60JibHhlX 

AJI.H npocpHJiaKTHKH nocneonepaQH0HHoro HeBponorHqecKoro Aeq>HQHTa. 

ToqHoe 3HaHHe TOnorpacp11qecKHX ~OOTHOilleHHU Me)l(Ay 

cpyHKQHOHanbHOU 30HOU M03ra H naT0JI0fHqecKHM oqaroM o6nerqaeT 

HenpoxHpypry Bb16op HattMeHee TPaBMaT11qHon x11pyprnqecKon TaKTHKH. 

TaKHM o6pa3oM, I13T BhIB0AHT npH)KHJHeHHoe myqeHHe 

cpyHKQHtt qenoseqecKoro M03ra Ha KaqecTBeHH0 Httou yposeHb. B 
Me,I\HQHHe cpyHKQHOHanhHlUI HettpOBH3yanmaQH.H Jie)KHT B 0CH0Be 

nporH0CTHqecKHX xapaKTepHCTHK H pea6HJIHTaQHOHHOU TepanHH. 
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M.O. ToMameecKeii*, IO.H.KacaTKHe**, JI.)];.Comee* ,A.M.Jlyqmee *, 
B.IO.)];opoct>eeea*, K.C.Cei:.opoe**, ToMameecKeii )];.M.* 
)];nareocTHIJCCKHC B03M0:iKH0CTH oi:.eoct>oTOHHOH JMHCCHOHHOH 
KOMDbIOTepeoii _ ToMorpact>eec 99MTc-rMITAO e oQeeKe 
i:.ncQepKynuTopeoiiJuQect>anonaTlffl 
* J..IeHmpWlbHaR KllUHU'leCKaR 6oJlbHUtJa UM.HA.CeMaUlKO MllC Poccuu 
* * Kapeopa MeOUtJUHCKOU paoUOJl02UU,' PoccuuCKOU MeOUtJUHCKOU 
aKaoe.Muu nocJ1eouro10MH020 o6pa3oBaHUR M3 P</J 

U:em,IO HaCTOJimeii pa6oTbl JIBHJIOCb H3yqeHHe o6'heMHOro 
pernoHapHoro Kpoeo'roKa Kopb1 ronoeHoro MoJra (PKKrM), ttcnonhJYH 
OJl:HOq>OTOHttyIO 3MHCCHOHttyIO KOMnhIOTepttyIO TOMorpaq>HIO (O<I>3KT) C 
« 99MTc - reKcaMeTttnnponHJieH-aMHHOKCHMOM» (99MTc-rMITAO) nptt 
pa3JIHqHblX CTa,n:HJIX Jl:HCQHPKYJIJITOpHOM 3HQeq>anonaTHH ()1.3). 

Bcero 6bmo o6cne.n:oeaHo 77 6onhHhIX (39 )KeHmHH H 38 
MY)K'IHH) B B03pacTe 45 - 55 neT c rnnepTOHWJecKoii .Z:P (cM. rn6n. 1): 1-
oii crn,n:HH H 2-oii crn,n:HH, a TaIOKe nocrrpaeMaTHqecKoii )].3. BceM 
6onbHbIM npoeo,n:HJICJI OCMOTP HeeponaTonora, ynhYpaJBYKOBM 
.n:onnneporpaqim1 MarttCYpaJibHbIX apTepttii ronoBhI Ha rnee (Y3)].r), 
YpaHcKpaHHaJihHM .n:onnneporpaq>HJI (TK)].r), peHTreHOBCKaJI (PKT) HJIH 
MarttHTope3oHaHCHM KOMnhIOTepHoii TOMorpaq>HH (MPT), O<I>3KT c 
99MTc-rMITAO. 

KottTpOJibttyIO rpynny COCTaBHJIH 25 qeJIOBeK (12 )KeHmHH, 13 
My)KqHH) B B03pacTe 45 - 55 JieT, y KOTOpbIX HeBponaTOJIOrOM He 6bIJIO 
BblJIBJieHO CHMnTOMOB 3a6oneBaHHM roJIOBHOro M03ra. HM 6hma 
BhmonHeHa O<I>3KT c 99MTc-rMITAO. OcTaJihHbie BHJl:hI ttccne.n:oeaHttii 
HM He BbIIlOJIHJIJIHCb. 

)].JIJI npoee,n:eHHJI O<I>3KT c 99MTc-rMITAO (KoMMepqecKoe 
HaJBaHtte «IJ:EPETEK» qittpMbI «Amersham Ltd», BenttKo6pttTaHHH) 
BttyTPHBeHHO BBOJl:HJIOCh 740 MEK pa.n:ttoqiapMnpenaparn (P<I>Il). 
3qiq>eKTHBHaJI ,n:03a BttyYpeHHero o6nyqeHHJI COCTaBHJia 7 M3B. O<I>3KT 
npoeo,n:HJiacb Ha 2-x .n:ereKTOpHOM annapare «TRIONIX» (ClllA) c 
nocne.n:y10meii o6pa6oTKOM C HCnOJib30BaHHeM CHCTeMbl 
«CI..U,1HTI1TIPO» - (PoccttJI), KOTopM CBJIJaHa JIOKaJihHoii ceTbIO c 
«TRIONIX». C6op nepettqHoii HH<popMaI..tHH npoeo,n:HJICJI nptt 
nepeMemeHHH ,n;eTeKTOpOB 3MHCCHOHHOro TOMOrpaqia BOKpyr roJIOBbl 
o6cne.n:yeMhIX no Kpyroeoii op6HTe c yrnoBhIM rnaroM B 4°. Bcero 90 
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npoeKQHM. BpeMJI c6opa HHq>OpMaQHH B Ka)l(JJ.OM H3 npoeKQHH - 40 
ceKyH.n;. Ilocne c6opa HHq>OpMaQHH BOCCTaHaBJIHBaJIHCb H306pIDKeHHJI 
cpe30B roJIOBHOro MOJra B YpeX OpTOrOHaJibHbIX npoeKI..tHJIX: nonepeqHoii, 
carHTTaJibHOM H KOpOHaJibHOM (q>pOHTaJibHOM). l-fao6pIDKeHHJI cpe30B 
CYpOHJIHCb B MaYpHQe 64x64. )].JIJI OQeHKH pacnpe.n:eneHHJI P<I>Il cpe3bl 
cyMMHpOBaJIHCb no 5 (ronmttHa cpe30B COCTaBHJia 15 MM H 6bma 
cpaBHHMa C npocYpaHCTBeHHblM pa3perneHHeM TOMOrpaqia) H 
oQeHHBaJIHCb 1) BH3YaJibHO, 2) JaTeM o6JiaCTb c rnnoq>HKCaQHeii P<I>Il 
BKJIIOqaJiaCb B 30tty . HHTepeca, HaKOnJieHHe B KOTOpoii CNo'lllr) 
cpaBHHBaJIOCb C HaKonneHHeM B CHMMeYpHqHO pacnOJIO)KeHHOM yqacTKe 
npoTHBOnOJIO)KHOro nonyrnapHJI CNttopMa) H paccqHTbrnanach no qiopMyne 
ti= [(NttopMa - Noqar):(NttopMa + Noqar) X 100%] (CM. B Ta6n.1 CTOJI6eQ «ti B 
%» ), ,n;anee BhJqttcJIJIJiach eenttqttHa PKKrM (e MHJIJIHJIHYpax Ha 1 00r e 1 
MHH) no qiopMyne Lassen N.A. H Yonekura Y. (1988 r.). B KOttTpOJihHOM 
rpynne 30HaMH HHTepeca CJIY)KHJIH perHOHbl rOJIOBHOro M03ra no.n:o6Hble 

TaKOBblM y 60JibHbIX )].3. 
YcTaHOBJieHo, qTo nptt )].3 (nocrrpaeMaTHqecKoii H mnepTOHHqecKoii 2-
oii crn.n:tttt) PMK .n;ocToeepHo CHH)KeH no cpaeHeHHIO c KOttTpOJibHoii 
rpynnoii KaK B JOHe BH3YaJibHOro CHH)KeHHJI HaKonneHHJI P<I>Il TaK H B 
KOHYpaJiaTepanbHOM yqacTKe (CM. Ta6n.l), npttqeM nOKaJaTeJib 
OTHOCHTeJibHOH nepq>y3HH «ti B %» H PKKrM B 30He nopIDKeHHJI 
cymecTBeHHO CHH)KeHbl no cpaBHeHHIO C KOttTpJiaTepanbHOH 30HOH 
TOJibKO npH nocrrpaBMaTHqecKOH )].3. no Mepe BblpIDKeHHOCTH )].3 
KpOBOTOK cymecTBeHHO CHH)KaeTCJI. He ycTaHOBJieHO Jl:OCTOBepHbIX 
paJnHqttii noKaJaTeJIJI PMK Me)KJl:Y )].3 nocrrpaeMaTttqecKoii H 
mnepTOHHqecKOH 2-oii CTaJl:HH, a TaIOKe Me)K,ey rHnepTOHHqeCKOM )].3 1-

0H CTa,n:HH H KOttTpOJibHOH rpynnoii. 
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Ta6JIHI..{a 1 

PemoHapHbiii Mo3rosoii KposoToK no JJ,aHHbIM O<t>3KT c 
99

MTc-rMIIAO, 

npH JJ,HCUHPKYJIHTOpHOH :mueq>anonaTHH (M±m) 

PMK B MnllO0 r B MHH 
.D:HarH03 qHCJIO 

o6cne.no- ~B% 
BaHHLIX 3oHa 

BHJYaJILH KompnaT 
oil epaJILH!UI 
rnno<lJHKC 30Ha 
fillHH 
P<I>Il 

KOHTPOJILH!UI rpynna 25 45,1±0,4 1,8±0,4 

28 46,1±1,5 47,1±1,7 1,4±0,5 
I'unepmo- ]-JI 22 37,1±1;1' 39,5±0,8 .. 3,5±1,1 . . 
cmaiJuR 

HHqecK!UI .D:3: 2-.ll 
CTMH.ll 
.D:3 27 35,4±1,7 .. 41,6±0,9 10,7±3, . 7• Il0CTTPaBMaTHqeCK!UI 

CpaBHeHHe C KOUTpOJibHOH rpynnoii 

npH «p»:* - <0,05 ; ** - <0,01; *** - <0,001 
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BoniKeene B.E., BoniKeenea )K.H., BacroeKoB ,LJ;.B., 
Po,l{noeou H.A., illonoMOB H.H. 
Pe1yJILT8TLI HJyqeenH ~epe6paJILHOro Kp0B0T0Ka y na~neHT0B C 
Jnnnencneii no ,l{aneLIM O<1>3KT c «TeoKcnM,99MTc» 
/(ua2HocmuttecKuu lJe11mp 000 "Jie6I'OK-3oopo6be ", I'opoocKaR 
6011bHUlJa Ml, 2. Cmapbzu OcKOJI, CapamoBcKuu I'ocyoapcmBe1111bzu 
Me0UlJUHCKuu y11u6epcumem, 2. CapamoB, PoccWI.. 

3a6oJieBaeMOCTb 3IlHJiencHeii B pa3BHTbIX CTPaHax Ol.{eHHBaeTCSI 

OT 0,5 JJ,0 . 3%. OKOJIO IlOJIOBHHbl cny11aeB 3IlHJienCHH COCTaBJISieT 

KOMUJieKCHM napQHaJibHM 3nHJienCHSI C THilH11HbIM MeCTOM JIOKaJIH3aQHH 

naTOJIOrH11eCKHX H3MeHeHHH B BHC011HOH JJ,OJie. OT 30 JJ,0 60% ncex 

cny11aeB BHC011HOJJ,OJieBOH 3UHJienCHH He IlOJJ,JJ,aeTCSI K0HCepBaTHBH0MY 

ne11eHmo "TPe6y10T XHpyprH11ecKoro BMernaTeJibCTBa. OJJ,HaKo B CBH3H co 

CJI0)KHOCTbIO JIOKaJIH3aQHH 3IlHJieUTH11eCK0ro 011ara onepaTHBHOMY 

BMelllaTeJibCTBY IlOJJ,BepraeTCSI orpaHH11eHH0e 11HCJIO naQHeHTOB. 

McnOJib30BaHHe HOBbIX HeHHBa3HBHbIX MeTOJJ,OB HeiipOBH3YaJIH3al.{HH 

(MPT, MPA, O<t>3KT) no3BOJIHJIO 3Ha11HTeJibH0 yny11rnHTb Ka11ecTBo 

JJ,HarHOCTHKH BHC011HOJJ,OJieBOH 3UHJiencHH, peq>paKTepHOH K 

MeJJ,HKaMeHT03H0MY Jie1IeHHSI, a, CJieJJ,0BaTeJibHO, yseJIH'IHTb 

3q>q>eKTHBHOCTb onepaTHBHoro BMelllaTeJibCTBa. 

IJ;epe6poBaCKYJIHpHble 3a6oJieBaHHH C JIOKaJibHbIM HapyrneHHeM 

M03f0B0f0 Kp0BOT0Ka M0ryT SIBJIHTbCSI 0,/J,HOH H3 npH11HH B03HHKHOBeHHH 

BHco11HoJJ,onesoii 3nHJiencHH. no JJ,aHHbIM MPT y naQneHTOB c 

BHC011HOJJ,OJieBOH 3UHJiencHeii o6Hapy)KHBaeTCSI CKJiepo3 MeJJ,HaJibHOro 

OTJJ,eJia BHC011HOH JJ,OJIH, HaH6onee Bblpa)KeHHblH B o6JiaCTH rHnnoKaMna. 

CKJiepo3 rHnnoKaMna, KaK IlOKa3blBaIOT HeKOTOpbie HCCJieJJ,oBaHHH, HMeeT 

CKOpee npHo6peTeHttyIO, 11eM BpO)K]J,eHttyIO 3THOJIOrHIO: orpaHH11eHHbIH 

3HQeq>aJIHT npHBOJJ,HT K mnonepq>y3HH, 11TO xoporno JJ,eM0HCTPHpyeTCSI 

npH noM0IUH O<t>3KT. IlpHroTOBJieHHe JJ,HarnocTH11ecKoii nopUHH P<t>IT " 

pemcTPaUHSI JJ,aHHbIX O<t>3KT B M0MeHT npHcryna B KJI~HH11ecKHX 

ycJIOBHHX CJIO)KHO ocyll.{eCTBHMbl Ha npaKTH11eCKOM ypoBHe. HaMH 

pa3pa6oTaHa MeTO,l{HKa my11eHHH Qepe6paJibHOH nepcpy3HH y nauHeHTOB C 

3nHJiencHeii B Me)l(IlpucrynHbIH nepH0JJ,. C ueJibIO T011HOH JIOKaJIH3aUHH 

3UHJieUTH11eCKOro 011ara nepeJJ, XHpyprH11eCKHM Jie1IeHHeM H3Y11aJICSI 

uepe6paJibHbIH Kp0BOTOK y naQHeHT0B C BHC011HOJJ,OJieBOH 3UHJienceii B 
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Me)l<npHcrynHbIH nepHOA B noKoe H Ha !pOHe ipapMaKOJIOrH'leCKOH 

Ba30,AHJISJ.TaQHH. 

Ha nepBOM 3Tane s1,monHS1.Jiac1, O<1>3KT B noKoe, Kor,n;a 550-740 

MEK 
99

MTc-HMPAO (0Te11ecTBeHHbIH P<l>IT «TEOKCMM,
99

MTc») 

BBO,AHJIOCI, naQHeHTY B noKoe B nonmKeHHe Jie)Ka. ~SI BblSI.BJieHHSI 

y11acTKOB Hc11epnaHHoro Qepe6poiacKYJISipHoro pe3epaa noBTOpHoe. 

BBe,n;eHHe ,n;HarHocm11ecKoii ,n;o31,1 P<l>IT ocyIU,eCTBJISIJI0Cb Ha ipoHe 

ipapMaKOJIOrH'leCKOH Ba30,AHJISJ.TaQHH. Y11HTI,IBaSJ. xapaKTep OCHOBHOro 

3a6oneBaHHSI MS!. Ba30,AHJISJ.TaQHH HCnOJII,30BaJIOCI, BttyTPHBeHHOe 

KaneJII,HOe BBe,n;eHHe nepcaHTHHa (,n;HnHpMaMOJia). l(HnHpMaMOJI 

BI,I3I,IBaeT CHH)KeHHe conpoTHBJieHHSI Qepe6paJibHI,IX H KOpOHapHbIX 

MeJIKHX pe3HCTHBHI,IX cocy,n;oB, OKa3bIBaeT TOpM03SIIU,ee BJIHSI.HHe Ha 

arperaQHIO H a,Are3HIO TPOM60QHTOB, yny11rnaeT MHKpOQHPKYJISIQHIO. 

Qen1,10 O<1>3KT c 
99

MTc-HMPAO Ha q>oHe ipapMaKonorn11ecKoii 

Ba30,AHJISJ.TaQHH SIBJISIJIOCI, BI,ISI.BJieHHe perHOHOB, HHTaKTHblX K 

B03,AeHCTBHIO ,AHnHpMaMOJia. Y11aCTKH rnnonepq>y3HH Ha !pOHe 

Ba30,AHJISJ.TaQHH MOryT C00TBeTCTBOBaTI, JI0KaJII,HOMY HCTOIU,eHHIO 

Qepe6poaacKynSipHoro pe3epaa. 

3MHCCHOHHaSI TOMorpaq>HSI BI,In0JIHSIJiaCI, Ha 3MHCCHOHHOM 

TOMorpaipe DIACAM q>HpMbI "Siemens" 11epe3 15 MHttyT nocne aae,n;eHHSI 

P<l>IT c 3anHCI,IO 64 npoeKQHH no 80 TI,ICSl.11 HMnyJibCOB Ha MaTPHQY 128 x 

128 nHKCeJIOB, yaeJIH'leHHe 1,23. KoJIH'leCTBeHHaSI OQeHKa HaKonneHHSI 

P<l>IT B napeHXHMe M03ra 61,ma npe,n;crnBJieHa a1,111HcneHHeM 

OTHOCHTeJibH0ro pemoHapHoro M03roBoro KpOBOTOKa (pMK), 

Bblpa)KeHH0ro a MIDMHHll 00 rp TKaHH. C noMOllJ,I,IO nporpaMM 

BI,I,AeJieHHSI 30H HHTepeca 0QeHHBaJIH JIOKaJII,HOe nornoIU,eHHe 

PMHOq>apMnpemipaTa BeIU,eCTBOM M03ra no C0OTHOilleHHIO c11eTa B 

Hccne,n;yeMoii H peipepeHTHoii 30Hax HHTepeca (C/Cpeip.), B Ka11ecTBe 

KOTOpoii npHHHMaJIH HnCHJiaTepaJibHOe nonyrnapHe M03)Ke11Ka C ypoBHeM 

M03roBoro KpOBOTOKa 55 MJI!MHtt/100 r. TKaHH. 

CpaBHHTeJibHbIH aHanm 3Ha11eHHH 0THOCHTeJibHOro pMK y 14 

naQHeHTOB YKa3bIBaeT Ha yaeJIH'leHHe uepe6panbHOH nepipy3HH B 

cpe.n;HeM Ha 22% Ha !pOHe Ba30J{HJISJ.TaQHH B KOpKOBI,IX OTJ{eJiax JI06HbIX, 

TeMeHHI,IX, 3aThID011HbIX ,n;oneii H B HHTaKTHOH BHCO'IHOH J{0Jie. Y11acTKH 

napeHXHMI,I roJIOBHOro M03ra, HHTaKTHbie K Ba30J{HJISI.TaQHH, 

pacQeHHBaJIHCb KaK 30Hl,I xpOHH'leCKOH HllleMHH C JIOKaJII,HO 

HC11epnaHHI,IM Qepe6poBaCKYJISipHbIM pe3epB0M. lliTH naQHeHTaM, y 

KOTOpbIX 30Hbl rHnonepq>y3HH B BHCO'IHOH J{OJie C HC11epnaHHI,IM 
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uepe6poBaCKYJISipHbIM pe3epBOM COBna,l{aJIH C y11aCTKaMH 

3nHJienTH1IeCKOH aKTHBHOCTH no J{aHHI,IM 3JieKTP03HQeq>anorpaq>HH, 61,mH 

BbIIlOJIHeHI,I onepaTHBHbie BMelllaTeJibCTBa (BHC011HaSI JI063KTOMHSI. no 

Cl>aJibKOHe cnpaBa HJIH nepe.l{HSISI KOJIJie30TOMHSI). B nocTonepaQH0HHOM 

nepHoJ{e y acex naQHeHToB He Ha6n10J{anoc1, reHepanmoBaHHbIX 

3nHJienTH11eCKHX npHna,AKOB. Bo3MO)KHO, 'ITO rHnOMeTa60JIH3M CBSJ.3aH co 

CHH)KeHHeM aKTHBHOCTH HepBHI,IX KJieT0K BCJie,ACTBHe yMeHbllleHHSI 

3q>q>epeHTHOH HMnyn1,caQHH H3 nOpa)KeHHOH o6JiaCTH rHnnoKaMna. 

JloKaJII,HI,Ie y11aCTKH HCTOIU,eHHSI Qepe6poBaCKYJISipHoro pe3epBa no 

pe3yn1,TaTaM O<1>3KT MoryT 61,1T1, MeHTH11HbI 30HaM rnnoMern6oJIH3Ma 

npH 113T. 

TaKHM o6pa3oM, O<1>3KT c 
99

MTc-HMPAO B noKoe H Ha q>oHe 

ipapMaKOJiom11eCKOH Ba30J{HJISJ.TaQHH B K0MnJieKce C ApyrHMH MeTOJ{aMH 

n03BOJISJ.eT 3Ha11HTeJII,HO yaeJIH'IHTh T0'IHOCTI, JIOKaJIH3aQHH 

3nHJienTH11eCKOro 011ara H n0BblCHTI, 3q>q>eKTHBHOCTb XHpyprH11ecKoro 

ne11eHHSI. 
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B.E. BomKeueu, E.r. ,ll;OJIBBBBa, II.JI. llIOJIOMOB 

Pe3yJILT8Tbl KOMIIJICKCBOro o6CJIC,[(0B8BHH IIaQHeBTOB C 

ua11aJILBLIMB IIpOHBJICBHHMH BCJ(OCTaTO'IBOCTH KposocuafoKeBHH 

rOJIOBBoro MOJra cospeMennLIMH MeT0,[(8MH ueupOBH3Y8JIH38QHH. 

Jf ua211ocmu1tecKuit tfenmp 000 "Jle6I'OK- 3oopo6be ", 2. Cmapbzit 
OcKoll,CapamoBcKuit I'ocyoapcm6eli11bzit Me0UlfUHCKuit ynuBepcumem, 2. 
Capamo6, Pocctm 

HapyrneHHR KpOBOCHa6)1(eHHR roJI0BH0ro M03ra JaHHMaIOT 

3Ha'IHTeJihHoe MecTo a CTPYKTYPe 3a6oneaaHHH H CMepTH0CTH 

TPYAOcnoco6Horo HaceneHHR PoccHH. Col.lHaJihHaR 3Ha'IHM0CTh HllleMHH 

roJIOBH0ro M03ra B03pacTaeT B CBR3H C Il0BhlllleHHeM B nonyJIRJ.lHH 

y)].eJibHOro aeca JIHJ.l Il0)l(HJI0ro B03paCTa, y K0T0pbIX yaeJIH'IHBaeTCR 

qacToTa HllleMH'leCKHX HapyrneHHU KpOBOCHa6)1(eHHR r0JI0BHoro M03ra. 

B MHpOBOU H 0Te'leCTBeHHOU npaKTHKe 3HaqHTeJibH0e MeCT0 3aHHMaeT 

H3y'leHHe ~aKTOpOB pHCKa H pa3pa6oTKa MeT0)].0B onpe)].eJieHHR 

HaqanhHhIX npoRBJieHHH He)].0CTaTo'IH0CTH KpoaocHa6)1(eHHR ronoBHoro 

M03ra. U:eJiblO npe)].cTaBJieHHoro HCCJie)].0BaHHR RBHJI0Cb Il0BblllleHHe 

3~~eKTHBHOCTH )].HarH0CTH'leCK0ro npol.lecca y 60JibHbIX C Ha'laJihHblMH 

npORBJieHHRMH He)],0CTaToqH0CTH M03roaoro Kp0B0T0Ka (HITHMK) Ha 

OCHOBe K0MUJieKCHoro HCU0Jih30BaHHR C0BpeMeHHblX TeXH0JIOrHu 

Heupoamyanmal.lHH: MarttHTHo-pe3oHaHcHou ToMorpa~HH (MPT), 

MarttHTHo-pe3oHaHCHOU aHmorpa~HH (MPA) H O)].HO~OTOHHOU 

3MHCCH0HHOU K0MilhIOTepHOU TOMorpa~HH (O<l>3KT). 

HaMH o6cJie)].OBaHO 49 UaJ.lHeHT0B c KJIHHHqecKOU KapTHHOU 

HTIHMK. MPT H MPA BhID0JIHeHhI Ha MarttHTH0M TOMorpa~e 

MAGNETOM OPEN ~HpMhI "Siemens" c pe3HCTHBHhIM MarttHT0M 

HanpR)l(eHH0CThIO 0,2 Tn. O<l>3KT BhID0JIHRJIHCh Ha 3MHCCH0HH0M 

ToMorpa~e DIACAM ~HpMhI "Siemens". ,[vIR 0J.leHKH cocT0RHHR 

nep~y3HH r0JI0BHoro M03ra HCU0Jih30BaH )].HarH0CTH'leCKHU P<l>TI 

OTe'leCTBeHHoro npoH3B0)].CTBa «TEOKCHM,99MTc», npe)].cTaBJIRIOIJ.lHH 

co6ou K0MUJieKC 
99

MTc C reKCaMeTHJinponHJieHaMHHOKCHMOM (rMTIAO). 

C J.leJiblO K0JIH'leCTBeHHOU 0I.leHKH HeBp0JI0rHqecKoro )].e~HJ.lHTa H 

paHHero BbIRBJieHHR reM0)].HHaMHqecKH 3HaqHMhlX H3MeHeHHU 3KCYpa­

mrrpaKpaHHaJibHhIX cocy)].oB nocJie)].0BaTeJihH0 BhID0JIHRJI0Ch O<l>3KT Ha 

~oHe oprncTaTH'lecKou npo6h1 H B noKoe. Ilepaoe BBe)].eHHe 370 MEK 

P<l>TI npOB0)].HJI0Cb B U0JI0)l(eHHe CT0R npH BhIU0JIHeHHe 0pY0CTaTH'leCK0U 
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npo6h1. <l>HKCal.lHR 
99

MTc-rMTIAO I.lepe6panhHou TKaHhIO H nepexo)]. 

JIHUO~HJlbHOU B rHUOJIHUO~HJihttyIO ~OPMY np0HCX0)].HT B yeqeHHe 

HeCK0JibKHX ceKyHA. 3TO Il03B0JIReT nonyqHTh HH~OpMaJ.lHIO 0 nep~y3HH 

TKaHH M03ra Ha M0MeHT BBe)].eHHR )].HarHOCTHqeKOH nopl.lHH P<l>TI 

«TEOKCHM,
99

MTc». ToMorpa~HR BhID0JIHRJiach qepe3 15 MHHyT nocne 

BBe)].eHHR P<l>Il C 3aDHCblO 64 npOeKI.lHU no 80 TblCRq HMnyJihC0B Ha 

MaYpHJ.lY 128 x 128 IlHKCeJI0B, yaeJIH'leHHe 1,23 .. 

3a apeMR npoae)].eHHR nepaou O<l>3KT MexaHH3MhI 

KOMUeHCaTOpHOU ayToperyJIRJ.lHH npH6JIH)l(aIOT K 0UTHMaJibHbIM 

napaMeYphl M03f0B0r0 Kp0B0T0Ka. BTopoe BBe)],eHHe P<l>TI B K0JIH'leCTBe 

480 M6K ocylI.leCTBJIRJI0Cb Ha )].HarH0CTHqeCK0M CT0Jie a Il0JI0)l(eHHe 

Jie)Ka H qepe3 10-15 MHttyT HaqHHaJI0Cb Il0BT0pHoe HCCJie)].0BaHHe. 

KonH'leCTBeHHM 0J.leHKa HaKoUJieHHR P<l>TI B napeHXHMe M03ra 6bma 

npe)].CTaBJieHa Bbl'IHCJieHHeM 0TH0CHTeJibH0ro perH0HapHoro M03roaoro 

KpoB0T0Ka (pMK), Bhipa)l(eHHoro B MIDMHHll 00 rp TKaHH. B KaqecTI3e 

pe~epeHTHOU 30Hbl npHHHMaJIH HUCHJiaTepaJibH0e nonyrnapHe M03)1(eqKa. 

Cpe)].H naJ.lHeHT0B MY)l('IHH 6bIJIO 20 (41%), )l(eHIJ.lHH 29 (59%). 

B03pacT 6oJihHhIX cocTaBHJI B cpe)].HeM 30,6 ± 7 ,3 ro)].a. MPT 

HCCJie)].0BaHHe MOp~OJIOrH'leCKHX H3MeHeHHU B roJI0BH0M M03re 6bIJIO 

BblU0JIHeH0 BCeM 60JihHbIM c HTIHKM. Y 25 UaJ.lHeHT0B (51%) 

naT0JI0rHqecKHX H3MeHeHHU He o6Hapy)l(eHO, KpaHH0 - BeperopaJibHbie 

)].HCUJ1a3HH BblRBJieHbl y 21 (43%) naJ.lHeHTa, y YpeX o6cJie)].oBaHHhlX (6%) 

- apaxH0H)].aJihHbie KHCThl. MP A aepH~HKaJ.lHR nopa)l(eHHR MArM 6bma 

npoBe)],eHa BCeM 60JihHbIM. Y 30 DaJ.lHeHT0B (60%) Il0)].TBep)l()].eH0 

nopa)l(eHHe O)].HOH HJIH HeCK0JihKHX MAfM Ha 3KCYpa- HJIH 

HHYpaKpaHHaJihH0M ypoBHe, y 9 naJ.lHeHT0B (18%) BhlRBJieHbl aH0MaJIHH 

CYp0eHHR BHJIJIH3HeBa Kpyra B BH)].e nepe)].HHX, 3a)].HHX HJIH C0'leTaHHblX 

r0M0- H K0HYpJiaTepaJibHhIX YpH~ypKal.lHU. 

O<l>3KT nocne aae)].eHHR P<l>TI B noKoe B noJI0)KeHHe Jie)Ka 

BhIU0JIHeHo aceM nal.lHeHTa. Cpe)].Hee 3Ha'leHHe pMK 45,2 ± 5,4 

MIDMHHll00 r. Y 26 nal.lHeHT0B O<l>3KT c «TEOKCHM,
99

MTc» 

BbIU0JIHRJiaCb Ha ~OHe opTOCTaTHqecKOU npo6bI H a IlOKOe. Cpe)],Hee 

3HaqeHHe pMK B perH0He KpOBOCHa6)KeHHR naT0JI0rH'leCKH H3MeHeHHoro 

cocy)].a npH BBe)],eHHH P<l>Il Ha ~OHe opTOnpo6b1 C0CTaBHJI0 33,9 ± 4,9 

MlliMHtt/100 r, a npH BBe)],eHHH P<l>TI a Il0K0e 43,9 ± 6,6 MJIIMHtt/100 r. 

npH t=l3.3 (p<0,001) pa3HHJ.la Me)l()].y 3THMH 3Ha'leHHRMH 9,97 (22%). 

OTHocHTeJihHhIH pMK B HHTaKTHhIX pemoHax npH BBe)].eHHH P<l>Il Ha 

~OHe oprnnpo6bI C0CTaBHJI 40,3 ± 6,6 MlliMHHll 00 r, npH BBe)].eHHH P<l>TI 
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B noKoe 42,3 ± 6,6 Mn/Mutt/I 00 r. npu t=5,62 (p<0,00 I) pa:mm..ta Me)KJ{y 

3THMH 3HaqeHIDIMH 2.0 (4,7%). 

B HallIHX uccne,1:i;oBaHIDIX y 79% 6oJibHbIX c HTIHKM 
Bepuqrnu,upoBaHbI pa3nuqHbie nopIDKeHm1 MArM. CTOJib BbICOKaR ux 

BblRBJIReMOCTb CBR3aHa C HCUOJib30BaHHeM BbICOKOHHcpopMaTHBHOH 

HeHHBa3HBHOH MeTO.D.HKH Bmyanmau,uH MPA. MeTO.D.OM 0<1>3KT y 3THX 

60JibHbIX BblRBJIRIOTCR yqacTKH runonepcpy3HH, qTo ,D.OCTOBepHO 

YKa3bIBaeT Ha CHH)KeHHbIH nepcpy3HOHHbIH pe3epB H 00,D.TBep)KJ{aeT 

reMo.D.HHaMuqecKyIO 3HaquMoCTh .n.ecpopMau,uii u mnoUJia3HH MArM. 

Ilo .n.aHHhIM 0<1>3KT aHOMaJIHH BHJIJIH3HeBa Kpyra .n.ocToBepHo 

yxy,n.lllaIOT TeqeHHe u,epe6poBaceynRpHOH He,D.OCTaTOqHOCTH ,D.IDKe Ha 

cTa,n.uu ee HaqanbHhIX npoRBJieHHH. BbICOKHH npou,em naTonomu (43%) 

npullleJICR Ha KpaHHO - BepTe6paJibHbie ,D.HCUJia3HH: UJiaTH6a3IDI, 

6a3HJIJIRpHaR HMnpeccIDI, mnoUJia3HR HJIH (u) He3apaIIJ,eHue 3a,n.Heii .n.ym 

aTJiaHTa, aHOMaJIHR ApHOJih,n.a - Kuapu BCTPeqaBllIHecR KaK B 

H30JIHpOBaHHOM BH,D.e, TaK H B pa3JIHqHbIX coqeTaHHRX H RBJIRIOIIJ,HXCR 

Ba)KHblM cpaKTopoM, BJIHRIOIIJ,HM Ha COCTORHHe u,epe6panbHOH 

reMO,D.HHaMHKH. 

Ilo pe3yJibTaTaM npoBe.rteHHOro HCCJie,AOBaHHR MO)KHO c,n.eJiaTb 

BhIBOA, qTo y nau,ueHTOB c HIIHMK naTonoruqecKue mMeHeHIDI MArM, 

aHOMaJIHH CTPOeHHR BHJIJIH3HeBa Kpyra H KpaHHO - BepeT6paJibHbie 

.D.HCUJia3HH C KOMnpeccueii HJIH uppurnu,eii cocy,n.HCTblX MarHCTPaJieH 

nepeXO,D.HOH 30Hbl npHBOMT K HapyllleHIDIM u,epe6paJibHOH nepcpy3HH " 

CHH)KeHHIO u,epe6poBaCKYJIRpHoro pe3epBa no ,n.aHHbIM 0<1>3KT C 

«TEOKCMM,
99

MTc». 
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KoTeJILHHK0Ba 
3oJioTooa C.B., 
CTpyKaJieo B.B. 

T.M., KpLIMCKHii B.A., Co6oneoa O.H., 
Jlo6aHOB r.B., AHAPOH0B A.B., KpbIMCKHH A.B., 

BJIHHHHe JI0KaJibH0r0 nyqeooro BOJAeiiTCBHH Ha MOlrOBOH Kp0B0T0K 

Hay1mo-ucCJ1ei>oeame11bCKUU u11cmumym 11eupoxupypwu UM. aKai>. 
H.H.Eypoe11Ko PAMH, MocKea. 

BJIIDIHHe nyqeBoro B03.rteiicTBIDI Ha CTPYKTYPbI roJIOBHoro M03ra 

HeO,AHOKpaTHO HCCJie,D.OBaJIHCb MHOrHMH aBTOpaMH, UOKa3aBllIHMH 

pa3nuqey10 ycToiiquBOCTb CTPYKTYP roJIOBHOro M03ra K npoHHKaIOIIJ,eii 

pa.rtuau,uu, 6onee BbICOKYIO pe3HCTeHTHOCTb HeHpOHaJibHbIX " rJIHaJibHblX 

3JieMeHTOB M03ra npu H36upaTeJibHOH pa,AHOqyBCTBHTeJibHOCTH 

3H.D.OTeJIHaJibHhIX CTPYKTYP cocy.rtoB roJIOBHoro M03ra, e pe3yJibTaTe qero 

B03MO)KH0 ycKopeHHOe arepocKJiepo~eCKOe nopIDKeHHe o6nyqeHHbIX 

cocy,AOB. Ilpu 3TOM 8 OTHOllleHHH OUTHMaJibHbIX .D.JIR eyqeBOH Tepanuu H 

6e3onacHbIX ,D.03 e,n.HHOro MHeHIDI HeT. C 0.r{HOH CTOp()Hbl nonaraIOT, qro 

.D.JIR pa3BHTIDI .rterettepani:BHbIX H3MeHeHHH M03rOBOH TKaHH .r{OCTaTQqHbl 

JIOKaJibHbie .r{03bl, npeBbllllaIOIIJ,He 20 rp. C .n.pyroii CTOpOHbl onucaHbl 

cnyqau JIOKaJibHbIX nyqeBblX 803,AeHCTBHH .n.o 90 r p 6e3 ' pa3BHTIDI 

pa.n.uoHeKp030B. 
3a.rtaqeii HaCTORIIJ,eH pa60Tbl RBHJIOCb HCCJie,D.OBaHHe pemoHapHoro 

M03roBoro KpOBOTOKa Ha cpoHe npOBO,AHMOH nyqeBOH repanuu MeTO,D.OM 

0.r{HOcpOTOHHOH 3MHCCHOHHOH KOMilbIOTepHOH TOMorpacpHH ( O<ll3KT). 

B HCCJie,AOBaHHe 6bIJIH BKJIIOqeHbl 16 nau,HeHTOB c rJIHaJibHblMH 

onyxoJIRMH rGJIOBHOro M03ra (9 My)KqHH H 7 )KeHIIJ,HH) 8 803pacre OT 19 ..;.. 

65 JieT. 06nyqeHHe npOBO.r{HJIOCb 8 pe)KHMe ceKTOpHoro KaqaHIDI HJIH 

TPeXUOJibHOH CTilTHKH, pa3Mepbl noneii KOJie6aJIHCb OT 6 x 6 .n.o 12 x 12. 

Pa308aR oqaroeaR .r{03a COOTBeTCTBOBaJia 1,8 - 2,0, a cyMMapHaR 

COCTilBJIRJia OT 52 .n.o 63 f p Ha Kpaii neqe6Horo o6'beMa, KOTOpbIH 

BKJIIOqaJicg B 80% H30.r{03HblH Komyp. Jlyqeey10 repanHIO HaqHHaJIH 

npoBO.D.HTh cnycTa 2 - 3 He.rteJIH nocne XHpyp~ecKoro y.n.aneHIDI 

onyxoirn. 

0,n.HOq>OTOHttylO 3MHCCHOHttylO KOMilblOTepttyIO TOMorpacpHIO roJIOBHOro 

M03ra BbIIlOJIHRJIH Ha oreqecTBeHHOM MHOro.n.ereKTOpHOM raMMa­

TOMOrpacpe « TecTaCKaH » (BHHHMIT, a/o «BHTa». Pa.rtHocpapMnpenapaT 

( P<l>Il ) 99M Tc - reKcaMeTHJinponHJieHaMHHOKCHM ( rMITAO ) -
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K0MMepqecKoe H83BaHHe « Ceretec », npomBo,n;cTBa qrnpMbI « Amersham 

LTD » ( BenHKo6pHTaHH.Sl ) roT0BHJIH m cTaH.n;aPTH0ro Ha6opa, nyTeM 
,n;o6aBJieHH.Sl 740 MBK 99M TcO4, p83Be,n;eHHoro B 3 MJI moT0HHqecKoro 

pacTBopa. 

P<l>II BB0,D;HJIH He no3,n;Hee 10 MHH nocne npuroT0BJieHH.Sl. Ilpu 3T0M 
B03,n;eiiCTBHe · 3pHTeJihHbIX H CJIYX0BbIX p83.n;pIDKHTeneii CTPeMHJIHCb 

CBeCTH K MHHHMyMy .. 

PerHCTPaI.\H.Sl u o6pa6oTKa T0M0rpaM np0B0,D;HJiaCb Ha KOMnhIOTepHoii 
cncTeMe « CQHHTHnpo » .. 

,[vIH 0QeHKH H HHTepnpeTaQHH pe3yJihTaT0B MeTo,tioM o6paTHOro 

npoeQHp0BaHml qiopMHpOBaJIH 12 nonepeqHbIX cpe30B TOJIII\HHOH 12 MM, 
0XBaThIBaIOmux nocne,n;oBaTeJibH0 Beeb roJIOBHOH M03r. 

BceM 6onhHhIM uccne.n;oBaHne MeTo,n;oM O<1>3KT npoBo,n;HJI0Cb ,n;o Haqana 

u nocne npoBe.n;eHH.Sl Kypca nyqeBoii Tepanuu. 

Pe3yJibTaTbl uccne,n;oB~HH.Sl n0K83aJIH, qTo yqacTKH rHnonepqiy3HH 
Ha6n10,n;anncb y Bcex naQneHToB nocne npoBe,n;eHH.Sl onepaQuH H nepe,n; 
HaqaJI0M nyqeBOH Tepaimu . K0T0pbie C00TBeTCTB0BaJIH Mecry onepaQHH. 

Y 10 6onhHhix nocne npoBe,n;eHmi KYPCa nyqeBoii Tepanuu 0TMeqanacb 
noJI0)KHTeJihHM ,D;HHaMHKa 3a cqeT yMeHbllieHH.Sl oqaroB HllieMHH, 
ycHJieHH.Sl . nepqiy3HH M03rOBOH TKaHH. y 6 60JibHbIX OTMeqanacb 

OTPHQaTeJibHM ,D;HHaMHKa B BH,n;e nmrnJieHH.Sl oqaroB HmeMHH B 
HHTaKTHblX o6nacrnx ii B npoTHBOn0JIO)KH0M nonymapuH. y 4 60JibHbIX 
nocn_e npoBe,n;e}JH.Sl Kypca cocy,n;ncTOii Tepanuu nepqiy3HH M03roBoii TKaHu 
ynyqmHJiach. 

TaKHM o6p830M ·, no ,naHHbIM nepqiy3HOHHOH O<1>3KTroJIOBHOro M03ra, y 
6onhHhIX c rnuanbHhIMH · onyxonSIMH; npoBe,n;euimii ,n;o Haqana nyqeBoii 
TepanHH · BbUIBJIHJIHCb oqaru · HllieMHH · C00TBeTCTBeHHO o6nacTH 

npoBe,n;eHHOii onepatviu: Ilocne npoBe,n;eHHH 1<ypca .rfyqeBoii Tepanuu 
OTMeqanacb noJIO)KHTenbttaSI · ,n;uHaMHKa. B .. cnyqMx c OTlJHQaTeJibHoii 
,n;uHaMuKoii npoBe,tieHHe cocy,n;ucTOii Tepanuu ynyqmano caMoqyBcTBue 
60JibHbIX, qTo MO)KeT peK0Mett.n;oBaTh O<1>3KT HCCJie,n;oBaHHe npu 

npoBe,n;eHHH Kypca nyqeBoii .Tepanuu MH KoppeKQnu npoBo,n;uMqro 
Me,D;HK!1MeHT03Horo neqeHH.Sl'. 
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6poJJ;cKaH 3.JI., CKoop~ooa T.IO., PyJJ;ac M.C., rypqeu A.<I>., 
MeJJ;BeJJ;eB C.B. 
Oco6euuocTe Il3T e106paiKeneH ~epe6pa.JILBLIX MeneureoM. 

lfHcmumym M03W 'leJloeeKa PAH, 2. CaHKm-Ilemep6yp2 

XopomM H3yqeHHOCTb nyqeBOH ,n;uarHOCTHKH MeHHHrHOM C03,D;aeT 
HJIJII03HIO 6e3omH6oqHoro H cBoeBpeMeHHoro ux pacno3HaBaHH.Sl. O,n;HaKo 
He BCer,n;a y,n;aeTCH OTJIHqHTb MeHuHrHOMY OT HeonyxoneBhlX 061,eMHblX 

o6p830BaHHH HJIH rJIHOM. Oco6eHHO a.K'I)'aJibHbl 3TH BOnpOCbl npH 
683aJibHbIX H BttyTPH)Keny,n;oqKOBbIX JI0KaJIH3aQH.SIX, npH pacnOJIO)KeHHH 

B6JIH3H cepnoBH,n;HOfO OTP0CTKa. Bo3pO,D;HJIHCb ,n;HarH0CTHqeCKHe 

TPYAH0CTH, cml3aHHbie c BaCKYJIHpmaQHeii onyxonH. KaK H npH ,n;pyrnx 
Qepe6panbHbIX HOBoo6p830BaHHHX, Henpeo.n;OJIHMO paHHee 
pacno3HaBaHue npo,n;OJI)KeHH0ro pocTa MeHHHrHOM npH nOMOII\H KT H 

MPT, ocTaeTcH HeyBepeHH0CTh B BhIHBJieHHH MeJIKHX Y3JIOB onyxonu. · 

ll,eJib HaCTm1mero HCCJie,n;oBaHHH COCT0HT B myqeHHH 
B03MO,KHOCTeii n03ffTPOHH0-3MHCCHOHHOH TOMorpaqJHH (II3T) B 

p83pa6oTKe II3T-npmHaKOB BttyTPHqepenHhIX MeHHHrHOM, 
oco6eHHOCTeii HX KpOBOCHa6,KeHH.Sl H npo,n;0JI)KeHHOro pocTa, Bbipa6oTKe 
BbITeKa10mux 0Tc10,n;a noK83aHHii K II3T uccne,n;oBaHHIO. 

II3T HCCJie,n;oBaHHIO no,n;BeprJIHCb 48 60JibHblX B B03pacTe 18-70 

JieT, cpe,n;H KOTOpbIX npeo6Jia,n;aJIH ,KeHII\HHbl ( 40 npoTHB 8 My)KqHH). Y 41 
6oJihHOro pacn03HaHa nepBHqHM onyxonh, a y 14 - npo,n;OJI,KeHHhiii pocT. 

Mccne,n;oBaHH.Sl npoBe,n;eHhI c p83libIMH pa,n;uoqiapMnpenapaTaMH (P<l>II): y 

41 HcnoJib30BaH 11C-MeTHOHHH, y 11 - 18F-q>Toj>,n;e30KcHrnIOK03a, y 4 H3 
HHX - B coqeTaHHH c 11C-MeTHOHHHOM, y 7 - 15O-Bo,n;a, KOTOpM HHKOr,n;a 

He 6hma caMOCTOHTeJibHhIM P<l>II .• AHanH3 nonyqeHHhIX mo6pIDKeHHii 
np0B0,D;HJICH BH3YaJibHO H nonyKOJIHqecTBeHHO no o6menpHHHTOH 
MeTO,D;HKe. ,z:t;aHHbie onepaQHOHHOH peBH3HH H rHCTOJIOrHqecKoro 
HCCJie,n;oBaHH.Sl CJIY)KHJIH BepuqJHKaQHeii nonyqeHHblX pe3yJibTaTOB. 

Pe3yJihTaThI u HX o6cy)K,D;eHue. IlpH uccne,n;oBaHHH c 18F­

qJTop,n;e3oKcHrmoKo3oii ,n;o6poKaqecTBeHHhle MeHHHrHOMbl BbirJIMeJIH 
runoMeTa60JIHqHI,IMH, HeqeTKO oqepqeHHbIMH, CJIHBaJIHCb C 30HOH 

nepHqJOKaJibHOrO OTeKa H CMe)KHbIMH OT,D;eJiaMH 6enoro BemecTBa, qTO He 
no3BOJIHJIO KOHrypHp0BaTh H TOqHo H3MepHTh ,D;IDKe orpoMHbie onyxoJIH, 
He fOBOpH O BH3YaJIH3aQHH MeJIKHX Y3JIOB. Qqar naTOJIOrHqecKH 
nOBblllieHHOrO HaK0UJieHH.Sl 11C-MeTHOHHHa B MeHHHrHOMe 6hm qeTKO 
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orrpattlfllett H OT ceporo H OT 6enoro Bei:neCTBa, lffO npeJJ.oCTaBmmo 

B03M0)KHOCTb JJ.OCTOBepttoro o6ttapy)l(eHIDI H H3MepeHIDI BenHqHHhl 

onyxonH BTinOTh JJ.0 «ManetthKHX» JJ.HaMeTpOM 12-13 MM • .l(a)l(e Ha3BaHHhie 

npettMYi:neCTBa 
11

C-MeTHOHHHa CJJ.enanu ero npeJJ.noqTHTenhHhIM P<l>Il. 

QqarH naTonornqeCKH nOBhIIIIeHHOro HaKonneHIDI 
11

C-MeTHOHHHa 

B MeHHHrHOMax xapaKTepH30BMHCh tteCKOJihKHMH oco6ettHOCTHMH. 

HllJJ.eKC HaKonneHIDI (MH) - OTHOIIIeHHe BeJilfllHHhl Hatt60JihIIIero 

ttaKonnettmr B onyxonu K Benuqutte HaKonnettmr B KOHTpnaTepanhttOH 

KOpe - KOne6ancH Me)l(Jl.y. 1,5 H 5,85. CpeJ].ttee 3HaqeHHe COCTaBHnO 

3,29±1,15. CxoJJ.CTBO MH c JJ.PYrHMH l\epe6panhHhIMH onyxonHMH B 

coqeTaHHH C pa36pocoM ero BeJIHqHH CBHJ].eJihCTByeT O TOM, qro 3TOT 

oqetth Ba)l(HhIH B TI3T J].Hartt0CTHKe, OTAeJihHO B3HThIH noKa3aTenh He 

MO)l(eT cny)l(HTh npH3HaKOM MeHHHrHOMhl. BhICOKHH MH (4,1 - 5,85) 
3apernCTpHpOBatt y 12 6onhHhIX C A06poKaqecTBeHHhlMH MeHHHrHOMaMH 

H, cneAOBaTeJihHO, He 6hm CBH3att c attanna3tteii. HH3KHii MH o6ttapy)l(ett 

y 11 nal\HeHTOB. Ott n0CTOHHHO tta6nIOJ].MCH y Bcex 5 60JihHhIX C 

BttyTpHKOCTHhIM BpaCTattHeM onyxonu. MH BttyTpHKOCTHOH H 

3KCTPaKpattHanhHOH qaCTH . onyxonu 6bm MeHhIIIe, qeM BO 

BttyTpHqepenttoii H noqru paBHHJICH yp0BHIO HaKonneHIDI B HOpManhHOH 

KOpe. y APYrHX 3 6onhHhIX 3TOH rpynnhl HH3KHH MH tta6nIOJJ.MCH B 

onyxomx MMhIX pa3MepoB (AHaMeTpOM 2,0 CM tt Mettee). 

Qqar naTonorlflleCKH nOBhIIIIeHHOro HaKOTineHIDI B MeHHHrHOMe 

OXBaTblBan npaKTH11eCKH Bech y3en onyxoneii pa3HhIX JIOKMH3al\HH. 3THM 

MeHHHrHOMhl KopeHHhIM o6pa30M OTJIHqanHCh OT rnH0M, r,lle J].OneBOH 

o6oeM oqara MaKCHManhttoro ttaKonnettmr B03pacTan no Mepe 

3noKaqeCTBettttocrn H JJ.0CTHraJI 6onee ½ npu rnuo6naCToMax. Ho H B 

caMhIX 3nOKaqecTBeHHhlX rJIHOMax oqar MaKCHMMhHOro HaKonneHHH He 

3aHHMan BCIO onyxonh. 

PacnpeJJ.enetttte 
11

C-MeTHOHHHa B l\eJIOM B onyxonu 

paBHOMepttoe. Ha q>otte OJJ.HOPOJJ.HOrO naTonorH11eCKH nOBhIIIIeHHoro 

HaKOTineHIDI Mhl o6'heKTHBH3HpOBMH l\eHTphl C MaKCHMMhHhIM 

HaKOTineHHeM, KOTopoe npeBhllIIMO q>OHOBOe Ha I 0-12%. Tiepuq>epIDI 

TaKOro l\eHTpa 6e3 KaKHX 6hI TO HH 6hmo rpaHHL\ TinaBHO nepeXOJ].Hna B 

nepuq>epHIO cMe)KHoro l\eHTpa, lffO C03JJ.aBano Kaprntty 

MYJihTHL\eHTpHqHOCTH HaKonneHIDI B TKaHeBOH q>a3e, HaHJ].ettttoro y 20 
60JihHhIX, r)J.e XOTH 6bI OJ].HH pa3Mep onyxonH npeBhIIIIan 3,5 CM. B6nH3H 

MaTPHKca unu B l\eHTpe yma HHOrJJ.a pacnonaranttch yqaCTKH neraoro 
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CHH)l(eHHH MH (B npe,llenax 40%) 6e3 HCTHHHOro aMeTa6onmMa, qeM OHH 

npHHL\HTIHMhHO OTJIHqanHCh OT yqacTKOB HeKp03a B rnuo6naCTOMax. 

.l(uttaMuqecKoe cKattupoBattue npu uccneA0Battuu c 11C-

MeTH0HHHOM BeCbMa o6oraTHJIO TI3T-JJ.HarHOCTHKy. 

MynhTHL\eHTpuqttocTh B cocyJJ.HCToii 4>a3e y 7 6onhHhIX 

xapaKTepH30Banacb CBOeo6pa3HOH H3MettqHBOCThIO: IlOJIO)l(ettue l\eHTp0B 

ttau6onhUiero HaKonneHHH P<l>TI CMei:nanocb B MeHHHrHOMe OT CKatta K 

CKatty, qTo OTPa)l(M0 pacnoJIO)l(ettue KpyntthlX COCYJJ.OB B onyxonu. 

Bmyanmal\IDI nepeJJ.tteii H 3aJ].Heii TPeTeii eepxttero camTTanhttoro 

cuttyca YKa3hIBana tta npox0JJ.HMOCTh ero cpeJJ.tteH TPeTH, qTo HCKnJOquno 

npopaCTaHHe (3 6onhHhIX), HanpOTHB, y 2 6hma pacn03HaHa OKKnl03IDI 

npocBeTa cpeJJ.ttero OTJJ.ena cuttyca. Y 2 6onhtthIX yJJ.anoch npocneJJ.HTh 

Apettupy10i:ny10 Betty ennoTh JJ.O BnaJJ.eHHH ee B 6ntt)l(aiimuii cuttyc 

TBepJJ.OH M03rOBOH o6onoqKH. 

TipOJJ.OJI)l(eHHhIH pOCT MeHHHrHOM, Mhl pa3JJ.eJIHnH Ha )].Ba 

0CHOBHhIX BapttaHTa. 1) M30JIHpOBaHHhIH pocT MeHHHrHOMhl B 30He 

nepBnqttoii JIOKMH3al\HH ( 4 60JihHhIX). 2) Tionnettue H0BhlX MeJIKHX 

Y3JI0B Ha OT,llaneHHH OT o6nacTH onepaTHBHOro BMemaTeJihCTBa npu 

paJJ.HKMhHO yJJ.anettttoii nepeuqttoii onyxonu (y 3-x), 3) CoqeTattHe 

npO,llOJI)l(eHHOro pocTa nepBHqttoii onyxonu C H0BhlMH Y3JiaMH (y 6). 
MTaK, y 9 H3 13 6onhHhIX nocne onepal\HH B03HHKnH MHO)l(eCTBeHHhie 

MeHHHrH0MhI pa3HhIX JIOKanH3al\HH H pa3Mep0B. 

TaKHM o6pa30M, nOKa3aHIDIMH K TI3T npu MeHHHrH0Max HBJIHIOTCH 

n0J].03pettHe Ha np0JJ.OJI)l(eHHhlH pocT onyxonH, HeB03MO)l(HOCTh 

npeJJ.onepal\HOHttoii H,D.e~uq>ttKal\HH rncTOCTPYKTYPhI no pe3yJihTaTaM 

MPT, oco6etttto npu BttyTpH)l(enyAoqKoBhIX H 6a3anhtthIX noKanmal\IDIX, 

nonyqettue HHq>OpMal\HH O CTeneHH BacKynHpH3al\HH MeHHHrHOMhl. 
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KyJeBKooa JI.M., CTenaKuua E.ll., Co6oneoa O.ll., Macnooa 0.ll., 
lianKaucKaH C.B.,CTYACBHKHB B.M. 
KJIHBUKO-MOpcl>oct>yuKQHOBaJibBbIC COOTBomeBUH npe 
rHAPOilCcl>aJIHH u apaXBOHAaJibBblX KUCTax y ACTeii 

HHH neouampuu I'Y HI..{3/( PAMH, HHH Heupoxupyp2uu PAMH UM. 

H.H.Eypoemw, 2.MocKea 

K CTaBIIIHM yme TJ)aJJ.HUHOHHbIMH KOMnh10TepHO-TOMOrpaqm11eCKOMy 

uccne,D.0BaHu10 u MarnHTHo-peJoHaHcHoii TOMorpaqmu B nocne,D.HHe 

,D.eCJITuneTH.SI npu6aBunaCh O,D.Ho<t>oTOHHaH 3MHCCHOHHM TOMorpa4>uH, 

cnoco6HaH BhrnBnHTh C'fPYKTYPHbie u MeTa6onu11ecKue H3MeHeHHH ,D.IDKe 

npu HOpManbHhIX pe3ynhTaTax CTPYKTYPHOH Bmyanmauuu ronoBHOro 

M03ra. 3TOT MeTO,D. OCHOBaH Ha perHCTPauuu HapyrneHHOro 

(nOBbillleHHOrO unu nOHU)KeHHOro) MeTa6onu3Ma nopIDKeHHblX TKaHeii 

H3-3a naTonoru11ecKHX CBOHCTB MOneKyn, noMe11eHHblX pa,D.uoaKTUBHblMH 

cneuuanbHhIMH H30TonaMH. }:vrn O<I>3KT M03ra cne1m4>u11HbIM HBnHeTcH 

99M TeXHeuuii unu 123 HO,D., KOTOpbie cnoco6Hbl CBJ13bIBaTbCJI C 

HeiipopeuenmpaMu. 

<l>oKyc ,D.eCTPYKUHH M03rOBOH TKaHH xapaKTepmyeTCJI nu6o 011aroBbIM 

noBhirneHueM MeTa6onH3Ma (TaK Ha3bIBaeMhie "ropH11ue" 011aru B cny11ae 

HeonnaCTH11eCKHX o6pa30BaHUH C aKTUBHblM pOCTOM unu 011aroB 

HeiipouH<t>eKUuu), nu6o era noHU)KeHueM ("xono,D.Hh1e" 011aru B cny11ae 

<l>YHKUHOHanbHO HHaKTHBHbIX H3MeHeHuii). 

O,D.HHM ux Hau6onee xapaKTepHblX KnHHU1IeCKHX npOHBneHHH 

nporpeccupy10iueii Bpo)K,D.eHHOH rH,D.poue<t>anuu u apaxHoH,D.anbHhIX KHCT 

HBnHeTCJI pa3nH11HOH CTeneHH BblpIDKeHHOCTH OTCTaBaHHe pe6eHKa B 

IICHXOMOTOpHOM pa3BHTHH. IlpoBe,D.eHue · KOppenHUHOHHOH CBJl3H Me)K,D.y 

KnHHu11ecKoii KapTuHoii u CTPYKTYPHO-Mop4>onoru11ecKHMH H3MeHeHHHMH 

B IJ,HC uMeeT KaK ne11e6Hoe, TaK u nporHocTu11ecKoe 3Ha11eHue. 

O6'beKTOM uccne,D.oBaHUH 6bmH 15 ,D.eTeii c Bpo)K,D.eHHOH 

rH,D.poue<t>anueii (10 6onbHblX c OTKpblTOH u 5 - c OKKnl03HOHHOH 4>opMOH 

BO,D.HHKH ron0BHOr0 M03ra) H 9 ,D.eTeH C apaxHOH,D.anbHblMH KHCTaMU. 

EonhHhie C apaxH0H,D.anbHblMH KHCTaMu (B 7 cny11MX KHCTbl 

noKanU30BanHCb K0HBeKCHTanbH0 " B 3 - B 3a,D.Heii 11epeIIHOH JIMKe ), 
Bo3pacT ,D.ereii BapbHpOBan OT 1 ,D.O 17 neT. 

B KaTaMHe3e oueHHBanacb ,D.UHaMUKa ncuxo-M0TOpHoro pa3BHTHJI 
,D.eTeii B conocTaBneHUH C Konu11ecTBeHHOH oueHKOH C0OTH0llleHUH 
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pa3MepoB )Keny,D.011KOB M03ra " o6meii MaCCbl M03ra Ha OCHOBaHUH 
BeHTPHeyno-u,epe6panbHhIX HH,D.eKCOB (no .D.aHHhIM MPT), a TaK)Ke 

BnHHHHe nHKBOpO.D.HHaMu11ecKHX u CTPYKTYPHhIX HapyrneHuii ronoBHoro 

Mo3ra B03HHKa10mux npu ,D.aHHOM BH.D.e u,epe6panbHoii naTonoruu Ha 
Mo3roBy10 reMO.D.HHaMuKy (no ,D.aHHhIM O<I>3KT). 

C u,enblO CTa6unmau,uu BO,D.HHKH M03ra BCeM ,D.eTHM C BpO)K,D.eHHOH 

rH,D.poue<t>anueii np0H3Be,D.eHa HMnnaHTaU,UH lllYHTHpy10meii CHCTeMbl C 
OTBe,D.eHUeM cnUHHOM03roBOH )KU,Zl.KOCTH 3a npe,D.enbI nHKBOpHbIX 

npocTPaHCTB (B npaBoe rrpe,D.cep,D.ue unu B 6p10rney10 nonocTh). 

Y 6onhHhIX c Bpo)K,D.eHHOH rH,D.poue<t>anueii .D.O onepau,uu 

Bbipa)KeHHOCTb HeBponorH11eCK0ro ,D.e<t>uuHTa HaXO,D.unacb B rrpHMOH 

3aBHCHM0CTH OT TeMna pocTa OKpy)KHOCTH ronOBbI, onepe)KaJOmero 

H0pManbHbie n0Ka3aTenu H C00TBeTCTBeHHO BenH11HHbl )Keny,D.011KOBOH 

CHCTeMbl. Ilocne rnyHTupoBaHHJI " CTa6unma1J,HU BO,D.JIHKH M03ra Bcer,D.a 
OTMe11ancJ1 perpecc o6meMo3roBhIX u 011aroBbIX Hapyrnettuii, a TaK)Ke 

yMeHbllleHue pa3MepOB )Keny,D.011KOB M03ra. O,D.HaKo o6'beM " CK0pOCTb 
BOCCTaH0BneHUJI IICHXO-MOTPOHbIX HapyrneHUH He o6Hapy,KHBana rrpHMOH 

KoppenJIUHH C HapaCTaHHeM MaCCbl M03ra. BhmonHeHHOe B 

nocneonepauuoHHOM nepHo,D.e O<I>3KT BhrnBuno CTOHKoe CHU,KeHue 

HHTeHCHBHOCTH KpOBOCHa6)KeHue no6HO-BHC011H0-6a3anbHbIX 0T,D.enoB 
o6oux rronyrnapuii. 

Oco6eHHOCTb noKanU3auuu KHCTbl, ee 061,eM H pacnpocTPaH.eHHOCTb 

Bbl3bIBaIOT npeuMymecTBeHH0 unu K0M11peccu10 no,D.ne)Kameii M03rOBOH 

TKaHu C HBneHHJIMH peruoHapHoro HapyrneHUH KpOB006pameHUH B neii, 

unu C03,D.aeT rrpenHTCTBHJI II0T0KY ,D.BU)KeHUJI mJKBOpa, 11TO npHBO,D.HT K 

pa3BHTHIO rH,D.poue<t>anuu. ~aCTO HMeeT MeCT0 co11eTaHue 3THX 

MeXaHH3M0B, 11TO Bne11eT 3a co6oii yBenu11eHHe 0Kpy,KH0CTH ron0Bbl, 

3a,D.ep)KKY ncuxo-M0T0pHoro pa3BHTHH, 3nunenTH11eCKUe napoKCH3Mbl. 

IlpOHBneHHJI CHMnT0MaTu11ecKOH 3nu.,r1encuu oco6e1rno xapaKTepHbl ,D.nJI 

apaxHOH,D.anhHblX KHCT K0HBeKCUTanbHOH noKanH3aU,HH. Bee 6onbHbie 

,D.aHHOH rpynnbl B KOMnneKce B0CCTaHOBHTenbH0ro ne11eHHJI nony11anu 

rurronHKBoptty10 Tepanu10 (.D.HaKap6). Ha 4>0He npoBO.D.HMoro ne11ettuH y 

6onbHblX C apaXH0H,D.anhHbIMH KHCTaMH 0TMe1IanOCb yny11rneHHe IICHXO­

MOTOpHoro pa3BHTHH, eyrrupoBaHue CY.D.OpO)KHbIX rrapoKCH3M0B, 0,D.HaKO 
rro,D.aHHbIM MPT cymecTBeHHOH rrono)KUTenhHOH .D.HHaMHKH B pa3Mepax 

KaK caMUX KHCT, TaK H )lCeny,D.011KOB M03ra BblHBneHo He 6bmo. 

Attanm ,D.aHHbIX O<I>3KT B conocTaBnettuu c MPT y 6onhHhIX c 

apaxttoH,D.anhHhIMH KHcTaMH IIOKa3an ttanu11ue 011aroB a- u runorrep4>y3uu 
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B o6JiaCTJi H:X pacnoJIO)KeHJUI. TalOKe 6bUIH 3aperuc-rpupoBaHbl KOpKOBble 
oqaru runonepipy3HH B JI06H0-6a3aJibHblX OTeJiax npOTHBOUOJIO)KHOrQ 
KHCTe nonyrnapm1. 

TaKHM o6pa30M He BbUIBJieHo npHMOH KoppeJIHIJ,HOHHOH 3aBHCHMOCTH 
Me)KJJ.y ynyqrneHneM KJIHHuqecKoro COCTOHHHH 60JibHbIX " 
CTJlYKTYPHhIMH H3MeHeHHHMH B roJIOBHOM M03re. 

Cne;zyeT OTMeTHTh, qTQ MeTO.L{ O<l>3KT Hau6onee 3ipipeKTuBeH npu 
HCOOJib30BaHHH B KaqecTBe 3aBeprnaroll{ero MeTO.L{a HCCJie.L{oBaHUH nocJie 

KT u MPT, TaK KaK no3BOJIHeT peanbHO ou,eHHTh ipyHKIJ.HOHaJihttyIO 
aKTHBHOCTb M03rQBOH TKaHH, BbUIBJieHHbIX CTJ)YKTYPHhIX oqaroB. 
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H.IO.Ecf>eMOBa, B.H.lJepnoB, H.IO.Ecf>eMoBa, III.,[.l;.AxMeAOB, 
IO.n.JlemMaHOB 

Qepe6paJibH3H nepcf>y3HH H KOrHHTHBHaH cf>ynKO:HH B 6JIH'1(3HWHe H 
OTAaJICHHbIC cpoKH IICJIC Kopouapuoro mynTHp0B3HHH 

HHH 1capouoJ102uu ToMcK020 11ay1111020 1Je11mpa CO PAMH 

Uenh: MccJie.L{OBaTb CIJ,HHTnrpaipuqecKHe xapaKTepucTHKH 
u,epe6panhHOH nepipy3HH u cocTOHHne KOrHHTHBHOH ipyHKu,uu y 
6oJibHblX MEC B paHHHe u OT.L{aJieHHble cpOKH nocne KOpOHapHoro 
rnyHTupoBaHHH (Kill), BblOOJIHeHHOrO B ycJIOBHRX HCKYCCTBeHHOro 
KpoBoo6pall{eHHH (MK) u Ha pa6oTaIOil{eM cep.L{u,e, a TalOKe 03yqeHue 
B03MO)KHOCTeH Me,L{UKaMeHT03HOH npoipHJiaKTHKH HeiipOKOrHHTHBHoro 
.L{eipuu,HTa. 

MaTepHaJibl " MeTOJibI: B HCCJie.L{OBaHue BKJIIOqeHbl 65 60JibHl,IX 
MEC (61 MY*quHa u 4 )KeHil{HHhI, cpe.L{HHH B03pacT 55±2 ro.L{a) nocne 
xupypruqecKOH peBaceynxpH3au,HH MHOKap.L{a. Y 22 H3 HUX (I rpynna) 
Kap.L{HOXHpypruqecKoe BMernaTeJibCTBO npoBO.L{HJIH C HCOOJib30BaHueM 
MK 6e3 Me.L{HKaMeHT03HOH npoipHJiaKTHKH HapyrneHHH u,epe6paJibHOH 
nepipy3HH " HeiipOKOrHHTHBHOro .L{e!pHIJ,HTa. B 21 cnyqae (II rpynna) 
BblOOJIH_eHue Kill C 3KCTJ)aKopnopaJibHbIM KpOBoo6pall{eHHeM .L{JIR 

npO!pHJiaKTHKH u,epe6paIIbHbIX OCJIO)KHeHHH .L{O, BO BpeM.ll (nepe.L{ 
HaqanoM MK) u nocne onepaIJ,Hu .L{ODOJIHRIIH Ha3HaqeHneM npenapaTa 
HHCTeHOH !pHpMbl ''Nycomed". Y 22 qeJIOBeK (III rpynna) 
peBaceynxpH3au,HIO npoBO.L{HJIH Ha pa6oTaIOil{eM cep.L{u,e c npuMeHeHneM 
«cTa6HJIH3aTOpa» MHOKap.L{a «Octopus-2», qmpMbI "Medtronic"(CIIIA). 

Ilepipy3HOHttyIO TOMOCIJ,HHTHrpaipHIO roJIOBHoro M03ra H 
HeiiponcuxonoruqecKoe TeCTHpOBaHHe npOBO.L{HJIH BCeM 60JibHbIM J:{0 
Kill, qepe3 14 .L{Heii u 6 Mecxu,eB nocne onepaTHBHoro BMernaTeJihCTBa. 

Pe3yJihTaTbI: OnepaIJ,Hu c ucnoJih30BaHHeM MK conpoBO)KJJ.aJIHCh 
CHU)KeHHeM M03rOBOro KpOBOTOKa (B IJ,eJIOM no rpynne) B JI06HOH " 
TeMeHHOH .L{OJIRX npaBoro nonyrnapHH 6onee (p<0,01), KOToph1e 
coxpaHRIIHCh u B OT.L{aJieHHOM nepuo.L{e qepe3 6 Mee. Ilpu 
HH.L{HBH;zyaJibHOM aHaJIH3e pe3yJibTaTOB nepipy3HOHHOH CIJ,HHTlirpaipuu 

OKa3aJIOCb, qTQ y 15 (68%) naIJ,HeHTOB nocne xupypruqecKoro 
BMernaTeJibCTBa B ycJIOBHHX MK B paHHHe cpoKH pa3BHBaeTCR CHU)KeHue 
(6onee qeM Ha 5%) o6'beMa u,epe6paJibHOH nepipy3uu, a y 7 (32%) 
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mMeHeHttH pemoHapHoro Mo3rosoro KpoBOTOKa (pMK) He Ha6mo)J.aeTCH. 
y nauneHTOB, nocne onepal{HH C npttMeHeHHeM HHCTeHOHa )J.OCTOBepHblX 
yxy,n_rneHHH nepq>y3HH fOJIOBHOfO M03ra (B l{eJIOM no rpynne) B paHHHX 
cpoKax nocne onepaunn He OTMe'lanoch. Ilptt 3TOM Ha6mo.rianoch 
CHH)KeHtte (6onee 'leM Ha 5%) uepe6paJibHOf0 KpOBOTOKa JIHillb y 5 
(23,8%) nautteHTOB, B 8 (38, 1 %) CJIY'laHX 'tt3MeHeHHH pMK He OTMe'leHo, 
6onee Toro y 8 (3 8, 1 % ) qenoseK ttMeno Mecrn ero yseJitt'leHtte. qepe3 6 
Mee B 3TOH rpynne Ha6mo,n_a.rroch )J.OCTosepuoe ynyqrneHtte noKaJaTeneu 
uepe6panbHOH nepq>y3HH B JI06HOH " 3aTbIJIO'IHOH ,ll_OJIHX. y nautteHTOB, 
npoonepnposaHHhIX Ha pa6orn10rn.eM cep,n_ue HMeno MecTo YJIY'IIIIeHtte 
M03rosoii nepq>y3ttH B no6Hoii, TeMeHHOH " 3aThIJIO'IHOH o6nacTHX, KaK B 
paHHtte TaK " OT)J.aJieHHble cpoKH nocne oriepaunn. · Ilo )J.aHHhIM 
HH)J.HBtt,n_yaJihHOro aHanma cpe,n_n nauneHToB, npoonepnposaHHbIX Ha • 
pa601IeM cep)J.ue y 13 (59, 1 % ) qenoseK 6hIJIO BbIHBJieHo cyrn.ecTseHHOe 
(6onee 1'.JeM Ha 5%) ynyqrneHtte KposoToKa B O)J.HOM (7 cnyqaes) HJIH 
o6onx ( 6 nauneHToB) nonyrnapHHx, B ceMtt (31,8%) cny'laHx mMeHeHttii 
nepq>y3HH o6Hapy)KeHO He 6hIJIO " TOJlbKO y .ll.BYX 60JibHbIX HMeJIO MeCTO 
yxy)J.rneHtte uepe6pani.Horo KposoToKa. Ilptt 3TOM, y 14 (63,6%) 
nautteHTOB B OT)J.aJieHHOM nocneonepal{HOHHOM nepno,n_e HMeJio MeCTO 
cyrn.ecTBeHHoe (6onee tieM Ha 5%) YJIY'IIIIeHue KposoToKa no cpaBH~HHIO 
C HCXO)J.HblMH 3Ha'leHHHMH, B O,ll_HOM .(9 cnyqaes) HJIH o6ottx (6 
nautteHTOB) nonyrnapHHX, B rnecTH (27,3%) CJIY'laHX U3MeHeHHH 
nepq>y3HH o6Hapy)KeHO He 6hlJIO " y .ll.BYX 60JibHblX coxpaHHJIOCb 
CHH)KeHtte uepe6panbHOf0 KpOBOTOKa 

Ilo )J.aHHblM HeiiponcHXOJIOrtt'leCKOfO TeCTHpOBaHHH y .. _ 96% 
nauneHTOB, nepeHeCIIIHX Kill B ycnoBHHX MK, OTMe'laJICH KOrHHTHBHbIH 
)J.eq>ttl{HT, KOTOpbIH npoHBJIHJICH nocneonepal{HOHHbIM CHH)KeHHeM 

KpaTKOCpO'IHOH naMHTH B cpe,n_HeM Ha 25,6% (p=0,002); )J.OJlfOBpeMeHHOH 
naMHTH Ha 43,3% (p=0,000003), npo)J.yKTHBHOCTH 3anOMHHaHHH Ha 23, 1 % 
(p=0,00000) H nCHXOMOTOpHOH CKOpOCTH Ha 13,5% (p=0,03). 

B oT,n_aneHHOM nocneonepaunoHHOM neptto)J.e (qepe3 6 MecHues) 
KOJIH'leCTBO TaKHx nautteHTOB COCTaBHJIO 55% H3 o6rn.ero 'IHCJia 6oJibHbIX 
)J.aHHOH rpynnhI. 

Y nauneHToB, · nepeHecrnnx Kill Ha q>oHe npoq>nnaKTtt'lecKor6 
BBe)J.eHHH HHCTeHOHa, B paHHHe cpoKH nocne onepal{HH 3Ha'IHTeJibHOe 
yxy)J.rneHtte naMHTH (6onee tieM Ha 20%) Ha6n10,n_anocb JIHIIIh B 11 (61 %) 
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CJIY'laHX H3 21, 'ITO OKa3aJIOCb )J.OCTOBepHO MeHhIIIe, 'leM B 
(p<0,05). qepe3 6 MeCHI.{eB yxy)J.IIIeHtte KOfHHTHBHOH 
coxpaHHJIOCb JIHillb y 30% nauneHTOB )J.aHHOH rpynnhI. 

I rpynne 
q>yHKI.{HH 

Y 6oJibHhIX nocne Kill Ha pa60Ta10rn.eM cep)J.ue 3Ha'lttTeJihHoe 
yxy)J.rneHtte KOfHHTHBHOH <PYHKI.{HH (6onee 'leM Ha 20%) Ha6JIIO)J.aJIOCb 

JIHIIIb y 54% nautteHTOB U3 o6rn.ero 'IHCJia 6o_JibHbIX 3TOH rpynnhI, " 
npOHBJIHJIOCb nocneonepal{HOHHblM cpe)J.HerpynnOBblM CHH)KeHHeM 
KpaTKOCpO'IHOH naMHTH Ha 20,3% (p=0,0004), )J.OJlfOBpeMeHHOH naMHTH 
Ha 23% (p=0,0005) tt npO)],yKTHBHOCTH 3anOMHHaHHH Ha 11,3% (p=0,003). 
Ilpn 3TOM B YKa3aHHOH rpynne 6oJibHhIX Ha6JI10)J.aJIOCb YJIY'IIIIeHtte 
nOKa3aTeJieH nCHXOMOTOpHOH CKOpOCTH Ha 9,6% {p=0,03) tt BHHMaHHH 
(no nOKa3aTeJIHM KoppeK'fYpHOH npo6bI Ha 66,7% (p=0,01), TeCTa 
«illttq>poBKa» - Ha 77,8% (p=0,006)) no cpaBHeHUIO c )J.OOnepal{HOHHbIM 
nepttO)J.OM. 

qepe3 6 MeCHI.{eB nocne BbIIlOJIHeHHH xupypmqeCKOH 
peBaCKYJIHpH3al{HH MHOKap,n_a B ycJIOBHHX pa6ora10rn.ero cep)J.l{a 
yxy)J.IIIeHtte KOfHHTHBHOH <PYHKI.{HH (6onee tieM Ha 20%) OTMe'laJIOCb 
TOJibKO y rpex (14%) nauneHTOB ,n_aHHOH rpynnhI. 

Cne,n_yeT oTMeTHTh, 'ITO mMeHeHHHM M03rosoii nepq>y3tttt 
COOTBeTCTBOBaJia " )J.HHaMttKa KOfHHTHBHOfO CTazyca. 

3aKJIIO'leHtte: TaKHM o6pa30M, pe3yJibTaTbl HaCTOHrn.ero 
HCCJie)J.OBaHHH YKa3bIBaIOT Ha TO, qTo BbIIlOJIHeHtte Kill C npttMeHeHHeM 
3KCTpaKopnopaJibHOfO KpOB006parn.eHHH B 55~ CJIY'laeB OCJIO)KHHeTCH 
CTOHKOH HeiipOKOrHHTHBHOH )J.HCq>yHKI.{Heii, CBH3aHHOH C yxy)J.IIIeHHeM 
nepq>y3tttt roJIOBHoro M03ra. Ilpoq>HJiaKTH'lecKoe sse,n_eHue HHCTeHOHa 
HJIH npose)J.eHue onepaunn Ha pa60Ta10rn.eM cep)J.l{e no3BOJIHIOT CHH3HTb 
pttCK pa3BHTHH uepe6posaceynHpHbIX OCJIO)KHeHHH, COOTBeTCTBeHHO, s 
1,8 "3,9 pa3a. 
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Te3HCbl IlOCTepHbIX coo6~eu11ii CCKQHH 

«Pa)J.11ouyKJIH)J,Hbie MeTO)J,hI 1111cJie)J,ona1111ii HenpoJion111» 

K. 3anJiaTnnKoe, *H. ,ll;e6epT, *H. XaMmo, *K. MenQeJIL, 
** A. :QoJiaKnc, **IO. IleTepc, *M.' ,ll;nJIL, **T. KpaT'I, **JI. <I>poJinx, 
*<I>. rplOUBaJih.11: 
CpaennTeJiuL1ii anaJinJ F-18-<I>,ll;r-II3T n Tc-99m- rMIIAO-
O<I>3KT B pauneii .11:narnocTnKe .11:eMenQnii 

*Ka<jJeopa Roejmou MeOutfUHbl, **Ka</Jeopa ncuxuampuu 
Y1-1ueepcumemcKaR KllUHUKa UM. H.-B. I'eme, 2. <PpaHK<jJypm, <PPI'. 

:QeJlb: 
HaqaJibHbie npO.HBJieHH.H HCTHHHbIX ,AeMeHI].HaJibHblX COCTO.HHHH (6oJie3Hb 
A1.1.rei-i.Mepa, ,AeMeHI.J.M.H <ppOHTaJibHOH o6JiaCTH u T.,A.) oqeHb CJIO)KHO 
orpaHuqHTb OT HecneI.J.M<pHqecKHX HapymeHHH. ,[(JI.H a,AeKBaTHOH 

,AttarHOCTHKH 3THX COCTO.HHHH npeAJiaraIOTC.H nOMHMO KJIHHHqecKHX, 

ncuxonoruqecKHX HJIH MeHTaJibHbIX TeCTOB pa3JIHqHbie pa,AHOJIOrHqecKHe 

M pa,AHOH30TOnHhie HCCJie,AOBaHH.H roJIOBHoro . MOJra, 01.1.eHHBalOII.J.He 

MOp<ponornqecKHe, COCYAHCTble HJIH MeTa6onuqecKHe HapymeHH.H. ,[(JI.H 
onpe,AeJieHH.H ,AHarHOCTHqecKoro noTeHI.J.HaJia B paHHeH. ,AHarHOCTHKe 
,AeMeHI.J.HH, JIH60 M.H ee AH<p<pepeHI.J.MaJibHOro AHartt03a 01.1.eHHBaJIHCb 

pe3yJihTaTbl O,AHO<pOTOHHOH 3MHCCHOHHOH KOMnblOTepHOH TOMOrpa<pHH C 

TexHe1.1.ueM-99m-reKcaMeTHJinponHJieHaMHHOKCHMOM (rMIIAO-O<l>3KT) 
" n03HTpOHHOH 3MHCCHOHOH TOMorpa<pHH C F-18-2-<pTOpo-2-,Ae30KCH-D­
rmoK030H (F-18-<l> ,l1;r-TI3T). 

MeTOJJ.HKa: 

104 60JibHbIX ( 50 JIHI.J. MY)KCKoro nona " 54 60JibHbIX )KeHCKOro nona, 
cpe)J.HHH B03pacT 69,9) C JierKHMH " cpe,AHHMH KOrHHTHBHblMH 
HapyrneHH.HMH 6hIJIH o6cne)J.oBaHbI npu noMOII.J.H rMIIAO-OTI3KT u F-
18-<l> ,11;r-TI3T nocne COCTaBJieHH.H nepBHqHoro ncuxoCOMaTuqecKoro u 
KJIHHHqecKoro CTaryca. Cpe,AHee 3HaqeHHe MHHH-MeHTaJibHOrO TeCTa 

CMMSE) cocTaBJI.HJio: 22,56 nyHKTOB. K no6oqHbIM 3a6oneBaHH.HM 
o6cJie,AOBaHHbIX qaII.J.e Bcero OTHOCHJIHCb: B 37,5% -apTepttaJibHa.H 
rnnepTOHH.H, B 11 %-caxapHbIH ,Atta6eT, B 10%- MEC, B 7%-cocTO.HHHe 

nocne uHcynhTa. <l>,ll;r-TI3T npoBOAHJiaCb HaToII.J.aK co cpe,AHeu 
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aKTHBHOCThIO 183, 2 MEK F-18-<l>,[(r, OTI3KT npoBOAHJIC.H no 
CTaH,AapTHblM npoTOKOJiaM nocne 30 MHttyTHOH no,AroTOBKH co cpe,AHeH 
aKTHBHOCThlO P<l>TI 750,3 Tc-99m-rMI1AO. EhIJIH TaK*e npoBe,AeHhI 
noJiyKOJIHqeCTBeHHbie o6cJie,AOBaHH.H B TI3T no MOp<ponoruqecKHM 30HaM 
c Bhl.HBJieHHeM MeTa6onuqecKoro HHAeKca. OTI3KT 01.1.eHHBaJIC.H 
BH3YaJibHO no pacnpe,AeJieHHIO P<l>TI B OT,Aenax roJIOBHOro M03ra nocne 
peKOHCYpYKI.J.HOHHOro npOTOKOJia. ,[(aHHbie o6cJie,AOBaHHH cpaBHHBaJIHCb 
He TOJibKO Me)K,Ay co6oi-i, HO u c OKOHqareJibHbIM KJIHHHqecKHM 

,AttarH030M, a TaK*e npu Heo6xoAHMocTH c pe3yJihTaTaMH Apyrux 
nyqeBbIX MeTOAOB (MPT). 

Pe3yJihTaThI: 

Y 40 6oJihHhIX 6hma onpe,AeJieHa 6one3Hh AnbI.J.rei-iMepa (AD), y 27 
AttarnocTHI.J.HpoBaJiacb BacKyn.HpHa.H ,AeMeHI.J.H.H (VD), y 2 onpe,AeJieHa 

<ppOHTaJibHa.H ,AeMeHI.J.H.H (FD), y 15 CMelliaHHblH THn ,AeMeHI.J.HH (MT), a y 
20-TH - naTOJIOrHH, xapaKTepHOH AJI.H ,AeMeHI.J.MaJibHbIX HapyrneHHH, He 
Hai-iAeHo. Cpe,AHee 3HaqeHue cyMMttpoBaHHOH nonyKoJiuqecTBeHHOH 
01.1.eHKll (MeTa6onuqecKHH HH,AeKc) COCTaBJI.HJIO: 0, 88 (HOpMa AO 0,90), 
qTQ npaKTuqecKH BO Bcex cnyqa.H COOTBeTCBOBaJIO OKOHqaTCJibHOMY 

AHarttoJy uccne,AOBaHH.H y 6onbHbIX c AD. qyBcTBHTeJibHOCTh u 

cne1.1.uqiuqHoCTb B onpe,AeneHHH 6one3HH AJihI.J.rett.Mepa u Apyrnx 

,AeMeHI.J.MH 6hma BhIrne y <l>,l1;r-TI3T (70% u 73%), qeM y rMI1AO­

O<l>3KT (37,5% u 50% cooTBeTcTBeHHo). ,[(uqiqiepeHI.J.HaJib~a.H 
,AHarHOCTHKa AD OT MT npu noMOII.J.H <l>,l1;r-TI3T 6bIJia HeCKOJibKO 
orpaHuqeHa ( qyBCTBHTeJibHOCTh npu AD 63 %, a M.H MT Bcero 25% ). 

BbIBOAbI: 

F-18-<l>,l1;r-TI3T B cpaBHeHHH c rMI1AO-O<l>3KT OTHOCHTC.H K 6onee 
BbICOKOqyBCTBHTeJibHblM MeTO,AaM paHHeH. ,AHarHOCTHKH ,AeMeHI.J.MH, 

oco6eHHO M.H onpe,AeJieHH.H 6one3HH Anh1.1.rei-i.Mepa HJIH cMernaHHOH 
qiopMbl ,AeMeHI.J.HH, O,AHaKO, M.H AH<p<pepeHI.J.HaI.J.HH 3THX ABYX COCTO.HHHH 
qyBcTBHTeJihHOCTh TI3T HeCKOJibKO orpaHuqeHa. <l>,l1;r-TI3T TaK*e 
no3BOJI.HeT AOCTaTOqHo TQqHO onpe,AeJI.HTb MeTa60JIHqecKHe H3MeHeHH.H 
npu nOMOII.J.H nOJIYKOJIHqecTBeHHOH 01.1.eHKH MeTa60JIHqecKoro COCTO.HHH.H 

" cyII.J.eCTBeHHO ,A0nOJIH.HeT HH<popMaI.J.HIO, nonyqeHttylO npu rMI1AO­
O<l>3KT. ,l1;uartto3 ,AeMeHI.J.MaJihHoro 3a6oneBaHH.H 6bm nononHeH HJIH 
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OTKOppeKTupoBaH c IlOMOI.I.\blO <l>)];r-TI3T ITO'ITH y 30 % 6oJibHblX H3 :non 
rpynnh1. 
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C.H. KyJee, IO.TI. qepnon. 

McnoJibJOBanne MeTo.na 3MDCCHOHHOH KOMDblOTepnoii TOl\10rpa4mu 

.nnn BbIHBJieenH eapymeenii reMonep4>y3ee rononnoro MOJra y .neTeii 
C XDMDIJCCKOH 33BDCDMOCTblO, 

KaJ1UHUH2paoc1um o6JtaCmHClJl 6oJlbHUtfG, 2. KaJIUHUHcpao, PoccUR 

11cKJIIO'IHTeJibHOH oco6eHHOCTblO HapKOJioru11eCKOH cuzyau,uu B 

Poccuu B u,eJIOM "B KaJIHHHHrpa,ncKOH o6JiaCTH B 11aCTHOCTU 51BJI51eTC51 

nmpoKoe pacnpocTPaHettue TOKCHKOMamrn cpe,nu ,neTeii u no,npocTKOB. 

3TUM Bbl3BaHa HaCTOHTeJibHaJI Heo6xo,nUMOCTb noucKa HOBblX MeTOAOB 

,nuarHOCTHKH " Jie'leHHH XHMU'leCKOH JaBHCHMOCTH. 
3MHCCHOHHM KOMilbIOTepHaH TOMorpaqmH rOJIOBHOro M03ra 

HBJIJieTCJI BblCOKOHHCpopMaTHBHOH HeHHBa3HBHOH MeTOAHKOH, 

Il03BOJl51IOI.I.\eH ou,eHUTb COCTOJIHUe perHOHaJibHOro M03roaoro KpOBOTOKa 

" TaKHM o6pa30M npe,nocTaBHTb umpopMaU,HIO MH 6onee ITOJIHOro 
IlOHHMaHUH MexaHU3MOB pa3BHTHH ncuxu11eCKUX HapyllleHHH npu 

TOKCHKOMaHHU u MH pa3pa6oTKH HOBblX MeTo,nOB Jie'leHHH XHMU'leCKOH 

3aBHCHMOCTH H KOppeKll,HU conpOBO)KJ{aIOI.I.\HX ee ncuxu11ecKUX 

ttapylllettuii. 

B Poccuu UCCJie,noBaHHH COCTOHHHH perHOHaJihHOrO M03roaoro 

KpOBOTOKa y nau,ueHTOB C XHMH'leCKOH 3aBHCUMOCTblO He npoBOAHJIHCh; 

3apy6e)KHble pa60Tbl ITOCBHI.I.\eHbl npeuMymecTBeHHO UCCJie,noBaHHHM 

H3MeHettuii reMonepq:>y3HH roJIOBHOro M03ra npu HapKOMaHHU (KoKaHH, 

repouH, MeTaMq>eTaMHH). 
C U,eJihlO OITTHMU3aU,HH Jie11e6Ho-pea6HJIHTaU,HOHHOro npou,ecca 

B OTHOilleHHH ,neTeH C XHMH'leCKOH 3aBHCHMOCTbIO, 3JioynoTPe6JIHIOI.I.\HX 

HHraJIHHTaMH, HaMU 6bIJia npoae,neHa 3MHCCHOHHM K0MilbIOTepHM 

TOMorpaq>HH rOJIOBHOro M03ra 10 TOKCHK0-3aBUCHMblM (uttraJIJIU,HJI 

opraHH'leCKUX paCTBOpUTeJieii) nau,ueHTaM B B03pacTe OT 11 AO 17 JieT. 

11cnoJih30BaJICH pa,nuoq:>apMnpenapaT 99mTc-d,l­

hexamethylpropyleneamine oxime (99mTc-HMPAO), npoH3ae,neHHhiii 

npe,nnpunueM )];uaMe,n (MocKBa) no,n KOMMep11ecKttM HaJBatttteM 

TeoKCHM. 3apy6e)KHhIM aHanoroM HBJIHeTCH npenapaT Ceretec, 

npoH3BOAHTeJib - Amersham. 
Hccne,noBaHHH BblITOJIHHJIUCh Ha OAHOq>OTOHHOM 3MUCCHOHHOM 

KOMIThIOTepHoM ToMorpaq:>e GAMMATOMO MB9300. IlpoH3BOAHJiacb 

3anucb 60-Tu ITJiaHapttblX npoeKlJ,UH C paBHblMH HHTepaanaMu npu 

_naU)KeHuu ,nereKTopa no .nyre 360° c nocne.ny10meii peKOHCTPYKU.tteii 
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TOMorpaqmqecKUX cpe30B B TPeX opTOroHanbHblX IIJIOCKOCnIX. 

IlpoBOJ:{HJiaCb KaK BH3yanbHa.!I OQeHKa TOMorpaMM, TaK u ux 

KOMilbIOTepHa.si: o6pa60TKa, BKJII0qa10m.a.si: BbIJ:{eJieHue 30H UHTepeca B 

CUMMeTPUqHbIX o6JiaCT.!IX rOJIOBHOrO M03ra u IlOJ:{cqeT KOJiuqeCTBa 

3aperUCTPUP0BaHHbIX B HUX UMnyJibCOB. Onpe.[{eJI.!IJIOCb 0TH0IIIeHue 

reMonepcpy3UU JI06HbIX, TeMeHHbIX u BUcoqHbIX AOJieii o6oux nonyI1Iapuii 

roJIOBHOro M03ra K reMonepcpy3uu M03)KeqKa, KaK Hau6onee ApeBHeii 

30Hbl M03ra C Hau6onee BbICOKUM u CTa6HJibHbIM ypOBHeM o6neMHOro 

Kp0B0T0Ka. 

Y BCex nal.\HeHTOB 6bIJIU Bbl.!IBJieHbl HapyIIIeHU.11 KpOBOCHa6)KeHU.!I 

ronoBHoro M03ra, 3aKJI10qa10m.uec.11 B CHU)KeHuu reMonepcpy3uu no6Hoii u 

I HJIU TeMeHHO-BucoqHoii o6nacTeii. HapyI1IeHu.11 6Lmu nu6o 

OJJ,HOCTOpOHHUMU, nu6o OXBaTbIBanU o6a IlOJIYIIIapH.11 roJIOBHOro M03ra C 

npeuMym.ecTBeHHbIM nopa)KeHUeM 0.[{H0ro U3 HUX. 

IlonyqeHHbie ,[{aHHbie Il03B0JI.!IIOT CJ:{eJiaTb BbIB0A 0 TOM, qTo 

HapyI1IeHH.11 peruoHanbHOro M03roBoro KpOBOTOKa xapaKTepHbI AA.II 

naQUeHT0B C XUMuqecKOH 3aBUCUM0CTblO U .!IBJI.!IIOTC.11 0.[{HUM U3 

MexaHU3MOB pa3BHTH.!I HeBponoruqecKoii u ncuxuaTPuqecKoii 

CUMilTOMaTUKU. Heo6xoJJ,UMO J:{anbHeiiI1Iee npoBe.[{eHue paAUOttyKJIUJ:{HbIX 

uccneAOBaHuii c QeJibIO onTUMU3aQuu neqefiHO-AuarHOCTuqecKoro 

npoQecca B 0TH0IIIeHUU J:{eTeii C XUMuqecKOH 3aBUCUM0CTblO. 
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H.H. HemlALIIIIHH, T.A. IIHcicypesa 
Bo3MO:iKHOCTH HCII0Jlbl0BaHHH HMIIYJibCH0ro peaKTopa 

Ha 6hICTphIX HCHTPOHax EAPC-4 
AJIH QCJieii HCHTPOHHoii TepaIIHH 3JI0KaqecTBCHHLIX 011yxoJieii 

<PI'YII «Haytmo-uccJleooeameJZbCKUU u11cmumym npu6opoe» 

B HacTmm~ee Bpewi Ha 6a3e <I>rYII HillllipH6opoB (r. lli.rrKapHHo 

MocKOBCKOH o6JiaCTH) IIO.!IBHJiaCb peaJibHa.11 B03MO)KHOCTb HCIIOJib30BaHH.!I 

yHHKaJibHbIX ,mepHO-!pH3HqecKHX ycTaHOBOK WUI AHCTaHQHOHHOH JI}"leBOH 

TepaIIHH 3JIOKaqecTBeHHbIX OIIyxoneii 6bICTpblMH Hett1J)OHaMH. 3TO IIpe)K.ll,e Bcero 

UMnyll&CHblU 6&1cmp&1u peaKmop EAPC-4, II03BOJI.!IIOIQHH C03AaBaTb A03bl 

6bICTpbIX Hett1J)OHOB AO 10 rp 3a HMIIYJibC AJIHTeJibHOCTbIO BCero 100 MKC, 

o6ecIIeqHBa.!I BblCOKOe 3HaqeHHe OTHOCHTeJibHOH 6uonoruqecKOH 

3<p<peKTHBHOCTH (0:63=5). PeaKTop EAPC-4, K TOMY )Ke, MO)KeT 

3KCIIJiyampoBaTbC.!I H B CTamqecKOM pe)KHMe. Pa60Tbl MeAHQHHCKOro 

Ha3HaqeHH.!I Ha peaKTope MOryT BeCTHCb IIapaJIJieJibHO C ApyrHMH BbIIIOJIH.!leMbIMH 

HCCJieAOBaHH.!IMH. 

YHHKaJibHbie CBOHCTBa 6blC1J)blX Hett1J)OHOB, IIpH ruraHTCKOH MOIQHOCTH 

A03bl (AO 10
5 

rp/c), OTKpbIBaeT 60JibWHe IIepCIIeKTHBbl WUI IIpHMeHeHH.11 TaKOH 

!pH3HqecKOH yCTaHOBKH B MeAHQHHe. Xopowo H3}"1eHO B03AettCTBHe 

CBepXBbICOKHX MOIQHOCTeii A03 Ha MHOme MaTepHaJibl H 3JieKTPOHHKy. 3cpq>eKTbl 

IIO cpaBHeHHIO co CTamqecKHM B03AeHCTBHeM IIpH TOH )Ke A03e AOCTHraIOT 

HeCKOJibKHX IIOp,mKOB, T.e. o6myio A03Y o6JI}"leHH.!I MO)KHO cymecTBeHHO 

COKpaTHTb. 

MeTOA AHCTaHQHOHHOH JI}"leBOH repaIIHH 3JIOKaqecTBeHHbIX OIIyxoneii 

6bICTpbIMH Hett1J)OHaMH aIIpo6upoBaH. Xopowue pe3yJibTaTbI 6bmu IIOJI}"leHbl Ha 

6bIC1J)OM cTamqecKOM peaKTope EP-10 (PHQ <1>311), rAe 6onee 400 IIaQHeHTOB 

IIpOWJIH IIOJIHbIH KYPC neqeHH.11. CIIeKTPhl Hett1J)OHOB peaKTopoB EP-10 u EAPC-4 

IIpaKTuqecKH coBIIaAaIOT (Ecp.~ lM3B). 

Co cIIeQHaJIHCTaMH MPH~ (MapAbIHCKHM IO.C., Cb1coeBbIM A.C. u AP-) 

H C 3KCIIJiyaTaQHOHHbIM IIepCOHaJIOM peaKTopa EP-10 IIOMep)KHBaeTC.11 AeJIOBOe 

C01J)YAHHqeCTBO. COBMeCTHble IIpopa60TKH ~e 6bIJIH H KOJIJieKTHB r. O6HHHCKa 

BCerAa rOTOB IIOMOqb B HOBbIX HaquHaHH.!IX r. lliITKapHHO. HeMaJIOBa)I(Hblll !paKT, 

~o HMMII HaXOAHTC.si: Bcero B 20 KM OT MocKBbI. ' 

IOpuii CTaHHCJiaBOBHq MapAbIHCKHH, BbICTYIIa.11 Ha ceMHHape 

"HeH'IJ)OHHa.11 TepaIIH.11 3JIOKaqeCTBeHbIX OIIyxoneii" B r. TOMCKe CKa3aJI: "Hy:m:no 
HeMeOJ1enno OeJlamb ucmo11nu« neumponos. J(aume MeOUKtlM uncmpyMenm, u 
'leM 6wcmpee, meM J1y11we!" 
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B.M.TieTpHeB, B.f.CKBOpQoB, H.A.)J;eMH,n,oBa, T.TI.PhDKHKOBa, 29 
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E.M.Me,n,Be,n,eBa, H.H.Cno6o,n,HHHK, · f.E.Ko,n,utta, 34 
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npenapama 99mTC-lfUnporjJJ10KCa1JUH 

r eBopKHH M.B., KatthirHH B.B., Kyry3oB A.A., Hepo3ttH H.A., 35 
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Re) C aMHH0KHCJI0TaMH H M0,l),eJihHhIMH nenTH,l],aMH. 
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M,j{, II l13MeHeHHH CHMnaTHqecKoH HHHepBal.{HH H 
C0KpaTHM0CTH JieBoro )KeJiy)J.oqKa y 6oJibHbIX. HH$apKTOM 
MH0Kap)J.a npH )J,JIHTeJibH0M tta6JIIO)J,eHHH. 

66 

69 

Jiona,u.3e H.B., .EeK6ochrnoBa M.C., roJIHI.{brn c.n., CeprneHKo B..E., 72 
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)J,HarH0CTHKe xpouHqeCKOH HIIIeMHH MblllII.{ HH:>KHHX 

KouequocTeH 
M.P .Ky3uel.{0B, 
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A.A O.n:)KapoBa., H.T Tanaxa,n:3e., M.M. HeqyrnKHH C.B., 
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18F-FDG ]\nJI .n:HarHOCTHKH H 
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B.B. KphmoB, E.JI. ,[{po3AOBcKnii, r.E. Ko.Anna // CaMapuu- 131 
OKca6ucpop, 
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EapbillleBa E.B. // O.AttocpoTOHHruI 3MuccuouuaH 
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Hr <l>ponoBa, Hr. CmnmKuu, I0.3. Pmmem,, B10. Ycoa // 0QeHKa 
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145 
Ba)l{ettuu A.B., BarauoB H.B., MetthllIUKOBa E.C. // 
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JI.<!>. PoMattoBa, E.E. CTaHHKUHa, P.H ra6yHIDI, C.B. llinpHeB, 151 
A.,[{. PbDKKOB. II OQeHKa Mern6oJIU3Ma KOCTHOH TKaHu 
pa,AUOUMMYHOJIOruqecKUM MeTO,AOM y naQUeHToB C 
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raCTp03HTeponorHH, nyJihMOHOJIOrHH, HetponorHH, 

3H~OKpHHOJIOrHH H ~pyrnx o6JiaCTHX Me~HUHHhI». 

MeqeB ,[{.C., MaKeeB C.C. II CocTOHHne u nepcneKTUBhI 
pa3BUTUH H,Aepttoii Me,AnQUHhI B YKpautte . 
H.E. KyApHllIOBa // Ilepcpy3UOHHa.SI CQUHTttrpacpu JierKUX B 
,AttarttocttTKe TPOM603M6onuu neroqttoii apTepuu. 
CeprueHKO B.E., EecnaJIOBa )I{.,[{., MapThHHOB E.M., 
MupoTBopQeBa E.11., IloJ,AeeB B.B., CeprueHKo A.B., 
Cu,AopoBa M.B. // Mccne,AOBaHue pa,AnocpapMnpenaparn 99MTc­
y6ttKBUQMUHa MH BU3YaJIH3aQUU oqaroB BOCnaJieHIDI. 
B.E CeprueHKO, B.TI. MaceHKO, E.M.MapThHHOB, M.TI. Py6utt, 
O.<I>.Ty3ttKOBa, B.B. IloJ,AeeB II ,[{uamocTuKa 
UHq>UQttpOBaHHOCTU )KeJIY,AOqHO - KUllleqHoro TPaKTa 
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KOJIJIOMOB npu paJJinqHblX cnoco6ax BBe,AeHUH 
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BnpyctthIM renaTttToM C (XBrC). 
B:u.n;IDKOB B.11., 3KTOB Il.B., Kocnrn Il.E. // 
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