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MArHMTHO-PE30HAHCHAH TOMOfPA<l>MH BCEfO TEJIA (DWIBS). 
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Ilpoeedel-lo uccJZedoeaHue c ~eJZblO onpedeJZe/-lUfl poJZu u Mecma MPT ecew meJZa e pe:>1cuMe 

DWJBS e paH/-leu dua2/-locmuKe Ol-fKOJZ02Ul.fecKou namoJZowu onopHo-deucameJZbHOW annapa

ma l.feJZoeeKa. O6cJZedoea/-lo 256 na~ueHmoe c nodo1peHueM Ha Ol-fKOJZ02Ul.fecKoe 1a60JZeeaHue. 

lloJZyl.feHHblU CU2/-IQ/l o~e/-lU6QJlU no lUKaJZe ucmU/-1/-lblX Ul-fmeHCU6/-IOCmeu CU2HaJZa 6 MUHUMQJlb

HOM o6oeMe uccJZedoeaHUfl ( eoKceJZe), npoeedeHHOU l.fepe3 o6oeMHoe 06pa3oeaHue uJZu e ebtde

JZeHHOU nJZOU<adu npou1eoflb/-lOU cpopMbt. Pe3yJZbmambt uccJZedoeaHUfl eepucpu~upoeaJZu c noMo

U<blO cmaHdapmHbtX npomoKoJZoe MPT (Tl, T2, STIR), KOHmpacmHow ycuJZe/-lUfl, MCKT, 

paduoHyKJZUd/-1020 u Mopcpo1Zo2UlfecK020 uccJledoea/-luu. IloKa3aHa 6btCOKafl lfyecmeumeJZbl-focmb 

Memoda K namoJZ02ul.feCKU u1Mel-fel-fl-fbtM mKa/-lRM co c/-lu:>1ee/-ll-fbtM K03cpcpu~ueHmOM ducprjJy1uu 

eodbt. Ma2HumHo-pe10/-la/-lcHafl moM02parjJufl e pe;;,cuMe D WIES M0:>1cem 6btmb peKoMeHdoea

/-la 1wK HeuHea1ueHbti1 cKpUHUH206bti1 Memod uccJZedoeaHUfl dflfl 6btfl6fleHUfl OHKOJZ02ulfecK020 

npo~ecca KaK nepeulfHow, maK u emopulf/-1020 (Memacmmbt) xapaKmepa. 

K JI JO LJ e Bbl e C JI OB a : JiyLJeBaH ,L1,J1arHOCTJ1Ka, HOB006pa30BaHMe, MeTaCTa3, BOCIIaJie
HHe, MPT, KT, peHTreHorpaqnrn, ,z:mcpcpy3HO-B3BeweHHbie 11306pa)KeHJ-UI, DWIBS. 

Magnetic Resonance Imaging of the Whole Body (DWIBS). Potentialities and Perspectives 
for Application in Bone Pathology 
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City Oncologic Hospital Ng62, Moscow, Russia 

The purpose of the study was to determine the role and place of whole body MRI with DWI BS in 

diagnosis of human loco-motor system oncologic pathology. Two hundred fifty six patients with 

presumptive diagnosis of oncologic disease were examined. Obtained signal was evaluated by 

true signal intensity scale in minimal examination volume (voxel), either drawn through the 

volumetric lesion or in an isolated area of arbitrary shape. Study results were verified using 

standard MRI protocols (Tl, T2, STIR), contrast enhancement, MSCT, radionuclide and 

morphologic examination. High sensitivity of the technique to pathologically changed tissues with 

reduced water diffusion coefficient was demonstrated. Magnetic resonance diffusion-weighted 

whole-body imaging with DWJBS may be recommended as noninvasive screening technique for 

the diagnosis of both primary and secondary (metastases) oncologic process. 

Key words: radiation diagnosis , neoplasm, metastasis, inflammation, MRT, CT, roent
genography, diffusion-weighted imaging, DWIBS . 

BBe,L1,em1e. CoBpeMeHHaH JIJ1-IeBaH ,z:vrnrHOCTMKa 

3a60JieBaH11i1 orropHo-~B11ra TeJibHoro arrrra pa Ta 6a311-

pyeTCH Ha BbICOKOTeXHOJIOfJ1"l!HbIX MeTo~ax - u;m:p

pOBOM peHTreHorpacp1111 , MY JibTJ1CI1l1paJibHOM KOMITb

IOTepHOM TOMorpacp1111 (MCKT), MarHMTHo-pe3oHaHc

Hoi1 TOMorpacp1111 (MPT), rrp11MeHeH1111 pa3JIJ1qHbIX 

BJ1~0B KOHTpacT11pyIOI.IJ;J1X Ber.u;ecTB , pa~J10J130TOITHbIX 

rrperra pa TOB. C rroMOI.IJ;bIO Kam,z::i;oi1 113 8TMX MeTO~MK B 

OT~eJibHOCTJ1 6oJiee qeM B 50% CJiy"llaeB [l , 2] y~aeTCH 

orrpe~eJIMTb reHe3 3a60JieBaHJ1H. II p11 KOMITJieKCHOM 

MX rrp11MeHeHJ1J1 qacTOTY Bep11cp11Kau;1111 MO:>KHO rro

BbICJ1Tb ~o 80% [3-5], O~HaKO 8TO He BCer,z::i;a BbIITOJI

HJ1MO ITO pH~Y J13BeCTHbIX rrpl1"l!J1H (l1HBa3J1BHOCTb, 

OTp11u;a TeJibHOe B03~eMCTBJ1e Ha opraHJ13M KOHTpac-
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™PYIOI.IJ;MX rrperrapaToB, ~oporoBM3Ha Bcero KOMrrJieK

ca J1CCJie,IJ;OBaHJ1M J1 T.rr.). TeM 6oJiee 3aTpy~HeHO rrp11-

MeHeHJ1e Jiy"lleBbIX MeTO~OB B CKpl1HJ1HfOBOM J1CCJie 

~OBaHJ1J1 Bcero TeJia rrp11 ITO,IJ;03peHJ1J1 Ha OHKOJIOfJ1-

qecKyIO rra TOJIOfMIO, MeTaCTa TJ1qecKJ1e rropameHMH 

CKeJieTa , Ha qaJibHbie CTa~J1J1 3JIOKa qecTBeHHOfO rrpo

u;ecca [6 , 7]. Ilp11MeHeHJ1e B 8TJ1X CJiy"llaHX pa,z::i;MOJ13O 

TOITHOfO cKeH11poBaHJ1H BB11,z::i;y Hey,z::i;oBJieTBop11TeJib

Horo rrpocTpaHCTBeHHOfO pa3peweHMH, ITOJIJ1MOpcpHO

CTJ1 rrpou;eccoB , corrpOBO:m,z::i;a10r.u;11xcH HaKorrJieH11eM 

pa,z::i;11ocpapMrrperrapaTa , J1HBa3J1BHOCTJ1 MeTO~J1KJ1 He 

BCer,z::i;a crroco6cTBYeT ITOHJ1MaHJ1IO cyr.u;HOCTJ1 rraTOJIO

fM"l!eCKOfO rrpou;ecca [8]. TaK, Harrp11Mep, o-qar11 BOC

rraJIMTeJibHOro xa paKTepa, BbipameHHbie JIOKaJibHbie 
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,IJ;er e H e pa TMBHO-,Il;MCTpocpw:-IeCKMe M3MeHeHMH, TKaHM 

B paHHMJ/I rrepMO,Il; TpaBMbI, 3JIOKa qecTBeHHbie M ,Il;06-

poK a qec T Be HHbie o6'beMHbie upou;ecCbI, MeTaCTaTM

qeCKMe rropa:meHMH MMeIOT CXO:>KMe xa paKTepMCTMKM 

HaKOITJieHMH ITperrapaTa [9 , 10]. 3TO xapaKTepHO TaK

:me M ,Il;JIH KOHTpaCTMpOBaHMH rrpeITapaTaMM J/IO,Il;a 

(MCKT) M ra,IJ;OJIMHMH (MPT) [11 , 12]. ,[(MarnocTMqec

KMe K p MTepMM rrpM 3TMX MCCJie,Il;OBaHMHX MMeIOT OT

HOCMTeJibHY IO u;eHHOCTb M ,Il;JIH ITpaBMJibHOJ/I MX MH

TeprrpeTaQMM B 6 0JiblllMHCTBe CJiyqaeB Heo6XO,Il;MMO 

,Il;OITOJIHMT eJibHOe KOMITJieKCHOe o6cJie,Il;OBaHMe. Ew:e 

O,Il;HMM CITOC060M ITOBbillle HMH MHcpOpMa TMBHOCTM MO

meT CTa T b pa3pa60TKa HOBbIX M COBepllleHCTBOBaHMe 

cyw:ecTBYIOW:MX T e XHOJIOfMJ/I JiyqeBOJ/I ,Il;MarHOCTMKM. 

C yw:ec T Be HHY IO ITOM OW:b B oITpe,D;eJieHMM 3JIOKa qe

CTB eHH OCTM OKa3hlBaIOT KOJIMqecTBeHHhle ou;eHKM 

,Il;Mcpcpy3HO - B3B e llle HHbIX ITOCJie,Il;OBa TeJibHOCTeJ/I -

MeTO,Il; D WI M ero M O,Il;McpMKaQMH DWIBS (Diffusion 

Weighted Whol e B o d y Imaging with Background 

Body S ignal S u p ress i o n - ,Il;Mcpcpy3HO-B3BellleHHbie 

li1306pa:meHMH Bcero TeJia C ITO,Il;aBJieHMeM cpOHOBOro 

CMrHaJia TeJia) - MC CJie ,Il;OBaHMe cerMeHTa MJIM Bcero 

TeJia ITPM pa3JIJ1qHbI X xa paKTepMCTMKax b-cpaKTopa 

(oT 1 ,Il;O 1000), HBJIHrorn:e ro ITapaMeTpoM DWI-TeXHM

KM M OITpe,D;eJIHIOW:e r o q y BCTBMTeJibHOCTb MP-ToMo

rpacpa K ,Il;Mcpcpy3MM M OJieK yJI BO,Il;bl B TKaHHX. ITpMHH

Thle B KJIMHMqeCKMX MCCJie,Il;OBaHMHX TaK Ha3hlBae

Mbie apparent diffusion c oeffici ent (ADC) BbiqMCJIH

IOTCH ITPM pa3JIMqHbIX BeJIMqMHax b-cpaKTOpa ( OT O ,Il;O 

1000 ) . IToKa3aHo, q TQ BeJIMqMHa ADC ( cKopocTb ,Il;Mcp

cpy3MM BO,Il;bI) p a BHa H MJIM M eHblllaH 1 ,03 · 1 0-3 MM2 
/ C 

HBJIHeTCH cepbe3HbIM OCHOBaHMeM ,Il;JIH ITO,ll;O3peHMH 

Ha 3JIOKa q ecTBe HHOCTb o 6'beMHOfO o6pa30BaHMH MJIM 

MaJIMfHM3aQMIO. E c T eCTBeHHO , qTo MOpcpOJIOrMqecKyIO 

xapaKTep MCTMKY o 6'be MHOf O o6pa30BaHMH ITO ,IJ;aHHbIM 

DWI M ADC ITOJiyqMTb He B03MO:>KHO BBM,Il;Y oTcyT

CTBMH CITeu;McpMqHOCTM CK OpOCTM ,Il;Mcpcpy3MM K BM,Il;Y 

HeorrJiaCTMqecKor o ITpo u;ecca. 

U eJib MCCJie,IJ;o BaHMH: oITpe,D;eJIMTb poJib M MecTo 

M PT Bce r o TeJia B pe:mMMe DWIBS B paHHeM ,IJ;Marno

CTMKe OHKOJIOfMqe cKOJ/I ITa TOJIOfMM OITOpHO- ,Il;BMra TeJib

HOro a rrITa p a T a qeJioBeKa. 

TIA~MEHThl J1 METO,Uhl 

M a rHMTHO- pe3 0HaHCHaH TOMOrpacpMH Bcero TeJia 

6 bIJia BbIITOJIHeHa 256 ITau;MeHTaM C ITO,Il;03peHMeM Ha 

ITepBMqHbIJ/I M BTOpMqHbIJ/I (MeTaCTaTMqecKoe rropa

:>KeHMe) oITyxoJieBbIM ITpou;ecc. MccJie,IJ;oBaHMH rrpoBo

,ll;MJIM Ha MP-ToMorpacpe INJENIA-1 ,5T (Philips) c 

MCITOJib30BaHMeM pe:mMMa DWIBS. O6rn:aH ,Il;JIMHa cKa

HMpoBaHMH TeJia He rrpeBbilllaJia 210 CM. O6pa60TKY 

ITOJiyqeHHbIX ,IJ;aHHbIX ocyw:ecTBJIHJIM Ha pa6oqeJ!I 

cTaHu;MM. ITpoBO,Il;MJIM KOJIMqecTBeHHYIO ou;eHKY cMr

HaJia ITd llIKaJie MCTMHHbIX MHTeHCMBHOCTeJ/I CMrHaJia 

B MMHMMaJibH0M o6'beMe MCCJie,Il;OBaHMH (BOKCeJie), 

rrpoBe,IJ;eHHOM qepe3 o6'beMHoe o6pa3oBaHMe MJIM B 

BbI,rJ;eJieHHOM rrnow:a,n;M rrpOM3BOJibHOM cpopMbI. Y qacT

KM M3MeHeHHoro MP-cMrHaJia ou;ettMBaJIM KaK HM3-

Ko-, cpe,D;He- M BbICOKOMHTeHCMBHbie. Pe3yJibTaTbI MC

CJie,n;oBaHMH BepMcpMIJ;MpOBaJIM C IIOMOW:bIO CTaH,IJ;a p-
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THbIX ITPOTOKOJIOB MPT (Tl , T2 , STIR) , KOHTpacTH0-

ro ycMJieHMH, MCKT, pa,D;MOHYKJIM,IJ;Horo M MopcpoJio

rMqecKoro MCCJie,Il;OBaHMJ/I. 

PE3Y JlhTAThl J1 OECYm,UEHME 

B o BCex MCCJie,Il;OBaHMHX OITpe,D;eJieHa BbICOKaH qyB

CTBMTeJibHOCTb DWIBS K rraToJiorMqecKM M3MeHeH

HbIM TKaHHM co CHM:>KeHHbIM K03cpcpMu;MeHTOM ,Il;Mcp

cpy3MM BO,Il;bl. BeJIMqMHa MHTeHCMBHOCTM CMrHaJia, M3-

MepeHHaH y o6'beKTOB c ITOBbillleHHOJ/I HpKOCTbIO Ha 

aKcMaJibHbIX DWIBS B3BellleHHbIX M3o6pa:meHMHX 

(BM) ITO BCTpoeHHOM llIKaJie MP-ToMorpacpa, BapbM

poBaJiacb OT 2000 ,Il;O 12 000. fpaHMu;a Me:m,IJ;y o6'beM

HbIMM o6pa30BaHMHMM 3JIOKa qecTBeHHOro xa paKTepa 

M ITpoqMMM rraToJiorMq e cKMMM ITpou;e ccaMM (,IJ;o6poKa

qecTBeHHbie oITyxoJIM, BOCITaJIMTeJibHbie M ,IJ;erettepa

TMBHO-,Il;MCTpocpMqecKMe 3a6oJieBaHMH) HaXO,Il;MJiaCb B 

ITpe,D;eJiaX OT 6000 ,Il;O 8000 e,IJ;MHMIJ;. BoJiee HM3KMe 

3HaqeHMH 6 hlJIM xapaKTepHhl ,Il;JIH ,Il;06poKaqecTBeH

HbIX ITpou;eccoB , BbICOKMe yKa3bIBaJIM Ha 3JIOKa qe

CTBeHHOe ITepepo:m,IJ;eHMe. MHo:me cTBeHHbie ITopa:me

HMH OCTeOJIMTMqecKoro xapaKTepa, KaK ITpaBMJIO, 

6bIJIM 3aMeTHO MHTeHCMBHee Ha DWIBS BM, qeM oc

Teo6JiacTMqecKor o, c pa3HMu;ett B 2000-3000 e,n;MHMQ 

llIKaJibI. ITpMqeM B HeKOTOpbIX CJiyqaHX He BbIHBJieHO 

K o ppe JIHQMM Mem,IJ;y BbICOKMM CMrHaJIOM Ha DWIBS 

BM M ypoBHe M HaKOITJieHMH KOHTpaCTMpyrow:ero areH

Ta ITPM ITOCJie,IJ;yrow:eM ITPMQeJibHOM MPT-MCCJie,IJ;oBa

HMM MJIM pa,Il;MOM3OTOITHOM CKeHMpOBaHMM, KaK caMOJ/I 

OITYXOJibIO, TaK M B oqarax M e TaCTa3MpOBaHMH OCTeo-

6JiaCTJ1qecKoro xapaKTepa (cJiyqaM c IIO,Il;TBep:m,D;eH

HbIM ,IJ;aHHbIMM 6MOITCMM ITepBMqHbIM 3JIOKaqecTBeH

HbIM ITpou;eccoM). 

ITo pe3y JibTa TaM MPT B pe:mMMe DWI BS M rroc

Jie,IJ;yrow:ero ,Il;OITOJIHMTeJibHOro o6cJie,Il;OBaHMH BTOpMq

Hbie ITOpa:meHMH ,Il;MarHOCTMpOBaHbI B 45 Ha6JIIO,Il;eHM

HX, JIMM(pOMbI - B 11 , paK JierKoro - B 4 , OCTeocap

KOMa - B 6, rMraHTOKJieToqHaH orryxOJib - B 8, XOH,Il;

pocapKOMa - B 5, XOH,Il;p06JiaCTOMa - B 3, CMHOBM

aJibHaH capKOMa - B 4, paK ITPHMOJ/I KMllIKM - B 2, 

a,IJ;eHOKapu;MHOMa W:MTOBM,Il;HOJ/I :>KeJie3bI - B 3, paK 

MoqeBoro ITY3blpH - B 2, He BpMJie MMOMa (llIBaHHOMa) 

- B 5 ' HettpocpM6poMa T03 - B 3' XOp,Il;0Ma - B 2' 

aHeBpM3MaJibHaH KMCTa - B 7' reMaHrMOMa - B 16 ' 

cpM6poMa - B 3, JIMITOMa - B 5. Y 122 o6cJie,Il;OBaH

HbIX rra TOJIOfMqecKMX M3MeHeHMJ/I He BbIHBJieHO. 

CMrHaJI BbICOKOJ/I MHTeHCMBHOCTM, ITOJiyqeHHbIJ/I rrpM 

rrpoBe,IJ;eHMM MPT B pe:mMMe DWIBS pa3JIMqHbIX cer

MeHTOB TeJia M KOHeqHOCTeJ/I qeJIOBeKa , ITO3BOJIHeT 

yBepeHHO M,Il;eHTM(pMIJ;MpOBa Tb TaKyro orryxoJieByIO 

rraTOJIOfMIO , KaK cpM6poMa (pMC. 1) , CMHOBMOMa (pMC. 2) , 

e,IJ;MHMqHbie MeTacTa TMqecKMe oqarM JIMTMqecKoro xa

p a KT e pa (pMc. 3 ). Oco6yro 3Ha qJ,1MOCTb pe:>KMM 

DWIBS rrpMo6peTaeT rrpM MCCJie,IJ;oBaHMM Bcero TeJia 

B cJiyqae ITO,Il;03peHMH Ha MeTacTa TMqecKoe rropa:me

HMe rrpM pa3JIJ1qHOM OHKOIIaTOJIOfMM, IIO3BOJIHH BbIH

BMTb KaK MeTaCTa3bI, TaK M 0CH0BHOM oqar rropa:me

HMH (pMC. 4-6). ITpMqeM yBepeHHO orrpe,D;eJIHIOTCH oqa

rM MeTacTaTMqecKoro rropa:meHMH KaK JIMTMqecKoro, 

TaK M OCTeo6JiaCTMqecKoro xapaKTepa (pMC. 7, 8). TaK 
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P11c. 1. I1au;i1eHT K. <Pl16poMa co6CTBeHHOM CB.H3KJ1 Ha,n:KOJieHHJ1Ka. 

Ha MP-TOMOrpaMMe B carvrTTaJibH011 TIJIOCKOCTM (a) BbIHBJIReTCR onyxOJib C rJ1nepvrHTeHCJ1BHbIM CMrHaJIOM B pemJ1Me STIR, xapaK

TepM3YIOI.QaRCR HeO,D;HOpO,n:HbIM CvirHaJIOM B aKCviaJibHOJ1 TIJIOCKOCTJ1 B pem11Me T2 (6) ; Ha TOMorpaMMe B pemvrMe DWIBS (B) onyxOJib 

MMeeT Bb!COKYIO vIHTeHCvIBHOCTb CMrHaJia. 

P11c. 2. Ilau;MeHT H . CJ1HOBJ10Ma rrne"YeBoro cycTaBa. 

Ha MP-TOMOrpaMMe B carvITTaJibH011 TIJIOCKOCTM (a) BbIHBJIReTCR onyXOJib c HeO,n:Hopo,n:HbIM rvrnepMHTeHCvIBHbIM CMrHaJIOM B peJKJ1Me 

T2, c rvrnepvrHTeHCvIBHbIM cvrrnaJIOM B aKcvraJibHOi1 rrJIOCKOCTM (6) B pemvrMe STIR; Ha TOMorpaMMax B pemvrMe DWIBS (e ) onyxoJib 

vIMeeT Bb!COKYIO vIHTeHCvIBHOCTb cvrrHaJia. 

Puc. 3. I1au;J1eHT B. IlaTOJIOrJ11..JecKJ1M nepeJIOM Th2 TI03BOHKa Ha cpoHe MeTacTaTJ11..JecKoro nopameHJ1.H. 

Ha MP-TOMOrpaMMe B carvrTTaJibH011 TIJIOCKOCTM BbIHBJIReTCR orryxOJib C rvrrrovIHTeHCMBHbIM CMrHaJIOM B peJKMMe Tl ( a ) I1 J,130J1HTeH

CvIBHblM - B pemMMe T2 (6), C r1,1nepI1HTeHCI1BHbIM CMrHaJIOM B KOpoHapH011 ITJIOCKOCTJ,1 (B) B pemMMe STIR; Ha aKCMMaJibHbIX 

TOMorpaMMax B pemMMe DWIBS ( 2) onyxoJib MMeeT BbICOKYIO vIHTeHCMBHOCTb cMrHaJia . 

me yBepeHHO rrpv1 DWIBS-cKpMHMHre Bcero TeJia Be

pmpm..:i;v1pyIOTCH JIMMcporrpOJIMcpepa TMBHbie 3a6oJieBa -

HMR: BbIRBJIRIOTCR KaK MHO:>KeCTBeHHbie rpyrrrrhI yBe

JIMqeHHbIX JIMMcpoy3JIOB C ITOBbillleHHOM RpKOCTbIO 

(pv1c. 9), TaK M3MeHeHHbie BHyTpeHHMe opraHbI l1 KOCT

HaR TKaHb rrpv1 JIMMcpoMax IV-V cTa,n;v111 (pv1c. 10 ). 
TaKMM o6pa30M, B xo.n;e HaCTORI.IJ;eM pa60TbI rro.n;

TBepm,n;eHa [ 13] BhICOKaR crreu;v1cpv1qHoCTb MPT B pe-
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mv1Me DWIBS K coJIMTa pHbIM v1 MHomecTBeHHbIM 

HeorwacTw-recKMM rrpou;eccaM no cpaBHeHMIO co cTaH.n;

apTHhIMM MCCJie,n;oBaHMR C rrpMMeHeHMeM KOHTpaCTM

PYIOI.IJ;MX areHTOB MJIM pa.n;v1ov130TOITHbIX rrperra pa TOB. 

IlpMMep MP-TOMOrpaMM rrau;v1eHTa C MHO:>KeCTBeHHbIM 

MeTaCTa TMqecKMM rropameHMeM CMelllaHHOfO xa paK

Tepa (pv1c. 8) rroKa3hrnaeT, qTo qacTh oqaroB ( ocTeo-

6JiacTv1qecKoro xa paKTepa) rrpM pa,D;MOM30TOITHOM CKe-
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Puc. 4. IIau;v1eHT <P. OcTeocap KoMa JionaTKM. 

H a MP-ToMorpaMMe Bce ro TeJia (a) , o6n e MHOW p e K OH CTPYKU.MM 

(6) 1,1 aKCMaJibHOW TOMorpaMMe (B) B p e mJtIMe DWIBS BbIHBJIH

IOT CH o n yxOJi b C r1,1n e pMHTeHCJtIBHbIM CMrHaJIOM , MHO:>Ke CTB e H 

H Oe M eTaCTaTvFieCKOe rropameH Me II03B OH O'-IHJtIKa , p e6ep , KJIIO 

'-IMI.1,bl , KpbIJia JieB OW IIO)];B3 )];01.lIHOM KOCT M. 

Puc. 7. IIau;v1eHT K. XoH,n;poca pKoMa Jion a TKM. 

Puc. 5. IIau;v1eHT M. O n yxoJib MOJI0qHoi1 meJie3bI. 

H a MPT Bce ro T e Jia (a), o6neMHOW p eKOHCTP YKU.MM (6, B) B pe

:>KMMe DWIBS BbIHBJI.HeTCH orryxoJib c r1,1rre pMHTe HCMBHbIM c1,1r

HaJIOM, M H O:>KeCTB e H HOe M eTaCTaTJtI'-IeCKOe n o p ameHMe TI03B0-

HO'-IH JtIKa , Jie r KMX , KOCTeW Ta3a , B e p x H eW T p eTM rrpa BOJ:1 6e,r:i;peH

HOM KOCTM. 

Puc. 6. IIau;v1eHT JI. 
XoH,n;poca pKoMa JI0-

na TKM. 

Ha MPT Bcero TeJia 

B pemMMe DWIBS 
( a, 6) , KOpOHapHbIX 

TIJIOCKOCTHX B pe:>KJtI
MaX T2 1,1 Tl (B, 2) 1,1 

B aKCJtiaJibHOM IIJIOC

KOCTM (8) B pem.JtIMe 

DWIBS BbIHBJIHeTc.H 

orryxoJih c r1,1rrepMH

T e HCMBHbIM CMrHa

JIOM B pe:>KMMax T2 

!,1 DWIBS !,1 rMIIOJtIH

TeH CJtIBHbIM - B pe

:>KJtIM e T 1 c MHO:>Ke

CTBeHHbIM M eTac T a 

TJtI'-IeCKJtIM rro p ameHM

eM II 03BO H O'-IH M Ka , 

rr a p aBepTe6 p aJibHhlX 

JIMMC!) a TJtI'-!eCKJtIX ys 

JIOB. 

Ha MPT B carMTTaJibHbIX IIJIOCKOCTHX B pemMMax T 2 1,1 Tl (a, 6), B o6n e MHOM p e K OHCTPYKU.MM (B ) 1,1 aKc MaJib HOM IIJIOCKOCTM (2) B 

pemJtIMe DWIBS BbIHBJI.HeTC.H MHOJKeCTB eHH Oe MeTaCTaT JtI '-Ie CKOe rrop ameH Jtie II03B OH O'-IHJtIKa ( OCTeOJI JtITJtI'-IeCKOro !,1 OCTeo6JiaCTJtI'-Iec 

KOro xapaKTepa) , pe6ep c Heo,r:i;Hopo,r:i;HbIM cMrHaJIOM B p e:>KMM ax T2 1,1 Tl 1,1 r1,1rre p MH TeH CMBHbIM cJti rHaJIOM B p e:>KMM e DWIBS. 
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P11c. 8. IIau;v1eHT B . MHomecTBeHHOe MeTacTaTw-i:ecKoe rropameHMe cMeruaHHoro TMrra. 

Ha MPT n o3B0H0qH11Ka B carnTTaJibHOM n.rrocK0CT11 B pem11Me T2 (a) , B aKc11aJibH0i1 n .rrocK0CT11 (6, 6) 11 Bcero Te.rra B pem11Me DWIBS 
BbIHBJI.HeTC.H MHomecTBeHHoe MeTacTaT11qecKoe nopameH11e no3B0HoqH11Ka (ocTeo.rr11T11qecKoro 11 ocTeo6.rracT11qecKoro xapaKTepa) , c 
Heo,n;Hopo,n;HbIM c11ma.rroM B p em11Me T2 11 r11nep11HTeHc11BHbIM c11m a.rroM B p em11Me DWIBS. Ha pa,n:110113oTonHoi1 cKeHorpaMMe (2) 
onpe,n;e.rr.HeTC.H e,n:11H11qHbIJ11 oqar HaK0TIJieH11.H pa,n;11ocpapMnpenapaTa B rpy,n;H0M 0T,n;e.rre TI03B0HQqHJ1Ka. 

P11c. 9. IIau;v1eHT B. Jiv1McpoMa. 

Ha MPT Bcer o Te.rra B pem11Me DWIBS B np.HM0M (a) 11 11HBepcH0M (6) 11306pameH11.Hx, Bcero Te.rra B pem11Me STIR (6) BbI.HBJI.HIOTC.H 
yBe.rr11qeHHbie JI11MCf)OY3JibI 11 r11nepn.rra311.H JI11MCf)011,D;HOJ11 TKaH11 C r11n ep11HTeHC11BHbIM c11rHaJIOM , C Ha.rr11q11eM B0 CnaJI11TeJibHbIX 
113MeHeH11J!l B .rrerK11X 11 BbITI0T0M B n .rreBpaJibHbIX TI0JI0CT.HX. 

P11c. 10. IIau;v1eHT Y. Jiv1M
cpoMa IV - V cTa,n;v1v1. 

Ha MPT Bcero Te.rra B p em11 -
Me DWIBS (a , 6), B p em11Max 
T2 11 Tl (6, 2) 3a6p10w11HHO 
BbI.HBJI.H e TC.H Bbip ameHHa.H 
oqaroBa.H r11rrepn.rra311.H .rr11M
cpo11,n;Hoi1 TKaH11 C r11nep11H
Te HCJ1BHbIM Cl1rHaJIOM Ha 
DWIBS BM, Heo,n:Hopo,n;HbIM 
c11ma.rroM Ha T2 BM 11 rnno-
11HTe HC11BHhlM c11rHaJIOM Ha 
T 1 BM. Onpe,n;e.rr.HeTC.H B0B
.rreqeH11e B on yxo.rreBbIM npo
~ecc L2 11 L3 no3B0HK0B ( 2 ). 

@] 

Hl1pOBam1v1 He BbIHBJIHeTCH [13]. B TO me BpeMH rrpv1 

MPT B pemv1Me DWIBS yBepeHHO orrpe,ZJ;eJIHIOTCH 

o qarv1 rraToJiorv1qecKOM KJieToqHoM rrpoJiv1cpepaQJ1J1 

o6'beMOM BITJIOT b ,ZJ;O 5 MM3 (B COOTBeTCTBJ1J1 C TeXHJ1-

qecKJ1MJ1 xapaKTepv1cTv1KaMv1 rrpv1MeHeHHoro MP-To

Morpacpa v1 ,ZJ;aHHbIMJ1 co6CTBeHHbIX KJIJ1HJ1qecKJ1X v1 

cpaHTOMHbIX Ha6JIIO,IJ;eHl1M). 

CJie,ZJ;yeT oco6o OTMeTMTb , qTo B CJIOJKHbIX ,ZJ;J1arHO

CTJ1qecKJ1X CJiyqaHX, rrpv1 ITO,ZJ;O3peHJ1J1 Ha KOM6l1HJ1 -

poBaHHYIO MJIM ocJiomHeHHYIO rra TOJiorv110 rrpv1MeHe

Hv1e pemv1Ma DWI BS ,ZJ;OJIJKHO corrpoBom,ZJ;a Tb CH ,ZJ;O

ITOJIHMTeJibHbIM CKaHMpOBaHMeM B CTaH,ZJ;apTHbIX p e 

)KJ1Max Tl , T2 MJIM STIR (FS) c Q eJibIO ,z::i;v1arnocTv1Kv1 , 

Harrpv1Mep, BOCITaJIMTeJibHOM rra TOJIOfl1J1 pa3JIJ1qHOM 

JIOKaJIJ13aQl1J1 ( CM. pv1c. 9) [ 14, 15]. 3TOT He,ZJ;OCTa TOK 
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pemv1Ma DWIBS MomeT 6bITb KOMrreHcv1poBaH rrp v1 -

MeHeHv1eM ,ZJ;OITOJIHMTeJibHoro STIR (FS) cKaHv1poBa

HJ1H Bcero TeJia, 3aHMMaIOI.IJ;ero MJ1HJ1MaJibHOe BpeMH 

( OT 4 ,ZJ;O 10 MJ1H B 3aBJ1CJ1MOCTJ1 OT KJiacca rrpv1MeHHe

MOro coBpeMeHHoro MP-ToMorpacpa). CyI.IJ;eCTBYIOT v1 

.ZJ;pyrv1e, 6oJiee 3HaqJ1Mbie H e,IJ;OCTaTKJ1: HeCTa6MJib

HOCTb HpKOCTHbIX xa paKTepl1CTJ1K rroJiy-qaeMbIX J1306-

pameHJ1M , o6ycJIOBJieHHaH Tl1ITOM rrpv1MeHHeMbIX aH

TeHH, rrpocT paHCTBeHHbIM ITOJIOJKeHMeM cerMeHTa TeJia 

(HaJiomeHMe CMrHaJIOB Ha rpaHMQa ,ZJ;BYX aHTeHH rrpv1 

CKaHv1poBaHJ1J1 Bcero Te JI a)' ycJIOBHOM rrpeeMCTBeH 

HOCTbIO ,ZJ;aHHbIX, ITOJiy'C{eHHbIX rrpv1 J1CITOJib3OBaHMJ1 

pa3HbIX arrrra pa TOB y KOHKpeTHOfO rraQMeHTa. 

3aKJIIO'CJeH11e. MarHl1THO- pe30HaHCHaH TOMOrpa 

C!)l1H B pemv1Me DWIBS rroKa3aHa KaK cKpv1Hv1HrOBbIM 
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HeMHBa3MBH bIJ/l M e TO,D; MCCJie,n;oBaHMH ,ZJ;JIH BbIHBJieHMH 

OHKOJIOr Mq e cKMX 3 a60JieBaHMJ/l. CoBeprneHCTBOBaHMe 

MeTO,D;MKM ,ZJ;OJI:>KHO M,D;TM ITO rryTM pa3pa60TKM CTaH

,n;a pTM3Mp OBaHHOro CKpMHMHrOBoro aJiropMTMa ,n;mp

cpepem.1;11aJibHOJ/l ,n;MarHOCTMKM HeOIIJiaCTMqecKMX rrpo

u;eccoB, a TaK:>Ke M e TO,D;OB KOHTPOJIH M CTaH,n;apTM3a

Ll;MM rrapaM eTpOB p e mr1Ma DWIBS MP-ToMorpacpoB. 
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