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H. E. 3axapo6a, A. A. flomano6, B. H. KopHUeHICO, Jf. H. IlpOHUH, 0. c. 3aul.{e6, A. r. I'a6pUJl06, JI. M. <I>aaeeea, 
A. B. Owopoe, A. A. Cbt'iee, C. B. TaKyut * 

,l(HHAMlfllECKOE HCCJIE,l(OBAHHE CTPYKTYPbl M030JIHCTOrO TEJIA 
M KOPTHKOCilHHAJibHbIX TPAKTOB C IIOMOIUbIO ,l(H<I><I>Y3HOHHO-TEH30PHOH 

MAfHHTHO-PE30HAHCHOH TOMOfPA<I>MM IIPH ,l(H<I><I>Y3HOM AKCOHAJibHOM 
IIOBPE)l(,l(EHMM 

HHJ.i HeitpoxMpypnrn MM. aKau. H. H. BypneHKo (IIMp. - aKan. A. H. KoHosaJlos) PAMH, MocKBa* 

)J.M<P<l>Y3HOe aKCOHaJlbHOe nospelK.LleHMe ()].ACT) .HBJU!eTCll npwrnHOH HeitponerettepaTMBHbJX npoueccoB B 
rOJIOBHOM M03re, KOTOpble MOryT pa3BHB3TbCll HeJ\eJl}I }I MeCl!Ubl noc11e '!epeTIHO-M03fOBOH TpaBMbl. UeJJb Ha
rneit pa6oTbl - H3y'leHHe CTpYKTYPHblX H3MeHeHHH M030JIMCT0f0 re11a 11 KOpTl1KOCTIHHaJ!bHbIX TpaKTOB B mrna
MHKe c noMOll\bIO .lltt<P<PY3HOHHo-TeH30pHoii MPT ()J.T-MPT) npH Tl!)Ke110M )].ACT. 

14 nauMeHTOB c Tl!)((eJiblM )].ACT (WKaJJa KOMbl r11a3ro ( 8 6aJJJIOB B OCTpOM nepMO.lle) 6bJJIH 06c11enosaHbl 
Ha MP-TOMOrpa<t>e J,5 Tn H 2 H3 H11X H3 MP-TOMOrpacjle 3 Tn. nepBM'IHbJe )J.T-MPT 6blJ1}1 nposeneHbl Ha 3-
17-e CYTKH nocne rpaBMbl M noBTOpHble 11ccnenosaHHll 6hrnl1 cnenaHbI 4epe3 3 He.a-33 Mee nocne TpaBMhl. Hc
XO.!lbl no lllKaJJe HCXO.llOB·fna3ro oueHHBaJJH '!epe3 3 Mee nocne TpaBMhl H noJ)l(e. 

MP-TpaKTorpa<t>Hll noKa3aJJa TIO'ITH noJlHOe OTCyTCTBHe Bl13YaJlH33U11H BOCXO.!l.Hll\HX BOJJOKOH M030nMCTOrO 
TeJla 4epe3 3-20 Hen nocJJe rpaBMbl y 5 nauHeHTOB c He6naronpHHTHblMH HCXO.!laMH (Tl!)l(ena.H HHBaJlH.!1H3aUMH 
H BereTaTHBHblH craryc). HapacTaHMe aCHMMeTpHH KOPTHI(OCTIHHaJlbHblX TpaKTOB CO'leTanOCb y Tex )l(e nauM
eHTOB c reMH- HJIH Terpanape30M. y 6 nau11eHTOB c rny6oKOW 11HBaJIH.!1113au11ei1 BblSIBJ1J1}1 lJaCTH'IHYIO noTepIO 
H HCTOH'leHlle BOJIOKOH M030JIMCTOfO Tena. HapacTaH11e aCl1MMeTp1111 KOpTl1KOCTil1HaJlbHblX TpaKTOB 11 reM11na
pe3 Ha6nIO.UaJIH y 6 nauMeHTOB. y 2 nauHeHTOB c xopOWHM BOCCTaHOBJJeH11eM }I yMepeHHOli 11HBaJll1.!lM3aUJ1ei1 
npH nosropHb!X HccnenosaHHHX He 6b1no rpy6b1X HJMeHeH11i1 CTPYKTYPbI MoJonttcroro rena. 

)J.T-MPT npe.llOCTaBJl.HeT HOBbie naHHble 0 CTPYKTYPHblX 113MeHeH11llX TpaKTOB 6enoro aemecrna M03ra npM 
4epenHO-M03rosoi1 rpasMe. 

K JI IO 'I e Bbl e c JI 0 D a: 11epenHO-M03i!08aJI mpaeMa; aurjxpy3HOe aKCOHa/lbHOe noepe:JK:aeHUe; aurjxjJy3UOHHo-meH30p
Hafl MPT; M030/lucmoe me110; Kopmu1wcnuHallbHbtU mpaKm 

DYNAMIC ASSESSMENT OF CORPUS CALLOSUM AND CORTICOSPINAL TRACTS STRUCTURE 
USING DIFFUSION-TENSOR MRI IN DIFFUSE AXONAL INJURY 

N. Ye. Zakharova, A.A. Potapov, V.N. Kornienko, I.N. Pronin, O.S. Zaitsev, A.G. Gavrilov, L.M. Fadeeva, A. V. Os
horov, A.A. Sychev, S. V. Takush 

Background. Diffuse axonal injury (DAI) causes neurodegenerative processes in brain which can last weeks 
and months after traumatic brain injury. Aim of this study was to assess structural changes of corpus callosum and 
corticospinal tracts in dynamics using diffusion-tensor magnetic resonance imaging (OT-MRI) in severe DAI. 

Materials and methods. 14 patients with severe DAI (GCS ~ 8 in acute period) were examined using DT
MRI. In 12 cases 1.5 Tesla device was used, in 2 - 3 Tesla tomography was applied. Initial studies were performed 
on 3rd- I 7th days after injury and control studies were done between 3 weeks and 33 months after injury. Outcomes 
were assessed using GOS 6 months after injury and later. 

Results. MR-tractography demonstrated almost absolutely absent visualization of ascending fibers of corpus 
callosum 3-20 weeks after brain injury in 5 patients with poor outcomes (severe disability and persistent vegetative 
state). Raized asymmetry of corticospinal tracts was associated with hemiparesis or quadriparesis in the same pa
tients. In 6 patients with severe disability partial loss and thinning of corpus callosum fibers were observed. In 2 
patients with good recovery and moderate disability repeated studies showed no severe changes in structure of cor
pus callosum. 

Conclusion. OT-MRI presents new data about structural changes of white matter tracts in traumatic brain 
injury. 

Key words: traumatic brain injury, diffuse axona/ injwy, DT-MRI, corpus callosum, corticospinal tracts 

UHcPcPYJHOe aKCOHaJibttoe n0Bpe)[()lem1e (MD) 
OTHOCHTCH K HaH6onee qacTOMY BH.UY qepenHO-M03fO
BOH TpaBMbl (qMT), KOTOpaH )lOMHH11pyeT np11 )lO
pm1mo-TpaHCilOP'fHblX npo11CU1eCTBHHX 11 )lpyr11x Tex
HOreHHbIX HJIH npHpO)lHbIX KaTacTpo<Pax 11 aBapm1x 

~ll KOppecnoll,ll.eHUHH: 
125047, MocKsa, yJ1. 4-H TsepcKaH-JlMCKM, JI. 16. Hl111 Hef!poxH
pyprn11 MM. aKa.n. H. H. Byp.lleHKO PAMH. H. E. 3axaposa, spa'l
peHTrettoJ1or, CT. Ha)"I. corp., KaHJ\. Men. HayK, A. A. noranos, 
Bpaq-Heitpox11pypr, npo<t>., aKau. PAMH, B. H. KopHHeHKO, 
npoqi., aKan. PAMH, 11. H. Dpomrn, npocjl., rn. ttay'!. corp., 
0. C. 3af!UeB, J\-p Me.Jl. HaYK, Be.Jl. Ha)"I. COTp., A. f. fasp11J10B, 
KaH.Jl. Men. ttayK, JI. M. <l>aueesa, Bell. HIDKeHep, A. B. Owopos, 
spa'! aHecre311onor-peaHHMaTOJ1or, KaH.ll. Me.ll. HayK, A. A. CbI'leB, 
Bpaq aHeCTe380JIOr-peaHHMaTOJIOf, Ha)"I. corp., KaHJ\. Mel!. HayK, 
C. B. TaKYIII, spa'l-aHecre3uonor. 

[5, 41]. OcttoBHhIMH ¢aKTopaM11 nepBHqHoro AHcP
cPYJttoro TIOBpe)[()lemrn M03ra 5IBJI5IIOTC5l MexaHH3Mbl 
pOTall,110HHOfO, yrnosoro H JIHHeHHOro ycKopeHHH 
HJIH 3aMe.IJ.]IeHl15l, npH KOTOpbIX B03H11KaIOT paCTIDKe
HHH, pa3pb!Bbl aKCOHOB 11 MeJIKHX cocy.uoB B rny6HH
HbIX CTPYKTYPaX M03ra. B cB010 oqepe)lh MHO)[(eCTBeH
Hhie nepB11'lttbre noape)[()lett11H 3anycKaIOT KacKa,u 
BTOpHl{HbIX MexaH113MOB TIOBpe)[()leHHH ( OTeK, Hllie
MHH, rHilOKCHH 11 .up.) c rrocne.uyIOIUHM pa3BHTHeM 
BaJIJiepoBcKoro THna .uerettepau1111 6enoro BemecTBa 
ceMl10BaJlbHbIX u,eHTpOB, M030JIHCTOfO TeJia (MT), 

CTBOJIOBbIX CTPYKTYP M03ra [4, 7, 39, 46]. 
B noc11e.utt11e ronhI 11crroJibJOBam1e aBTOMannHpo

Battttoi1: MP-BoJI10Me'fPHH noJBOJIHJIO noATBep)lHTb 
<PaKT pa3B11nu1 aTpo¢1111 KaK 6enoro, TaK 11 ceporo Be
mecrna M03ra y TIOCTpa.uaBllIHX c qMT pa3JIH'IHOj;i 

. i 

'i 
-~ 



CTerremi: TIDKecn1 [ 17, 32, 45]. Ha116onee 'IYBCTBH-,, 
TeJibHbIM MeTOJJ.OM HCCJie.UOBaHH.H )],ACT .HBJI.HeTC.H 
JUlcPcPY3HOHHO-TeH30pHa.H MafHHTHO-pe30HaHCHa.H 
TOMOrpatj)H.H (JJ.T-MPT) c KOJIWieCTBeHHOH oueHKOH 
IIOKa3aTeJieM: nmptj)y3Hl1 l1 tj)paKUI10HHOfi aHH30TPO
IIHH (<l>A) (9, 10, 27, 30, 54, 57-59]. EhlJIO Bbl51BJieHO, 
B tiaCTHOCTH, tITO l13MeHeHHe IIOKa3aTeJieJ1 JJ.T-MPT 
oTproKaeT rrocnenoBaTeJibHOCTh rrpoueccoB nereHepa
u1111 aKCOHOB H MHeJIHHOBbIX o60JIOtieK IIPOBO.UHIUHX 
IIYTeH, rrpHBO.l1.511Ul1X K HX ;:i:ecTpyKUHH H aTpotj)Irn qe
pe3 HeCKOJibKO Mec.HueB H ,!J:a)l(e JieT IIOCJie )],ACT [31, 
43, 45, 55]. 

Orr11caHhI OT.UeJihHhie tta6mo.ueHHJI cTpyKTypttofi 
nereHepau1111 BOJIOKOH MT 11 tj)opHHKca B pa3Hhie cpo
KH rrocne qMT pa3JIH\IHOfi CTerreHH TIDKeCTH, BJ13ya
JIH3HpOBaHHhlX c noMOIUhlO MP-TpaKTorpatj)1111 [36, 
37, 49, 53]. )],o nocne;:i:f!:ero BpeMeH11 He 6bmo .UHHa
MH'lecKHx HCCJie,n;oBaHHH rrpOBO.U.HlUHX IIYTeH fOJIOB
HOro M03fa c TpexMepHOH (3D) peKOHCTPYKuHeM KaK 
MT, TaK H KOPTHKOCIIHHaJihHbIX TpaKTOB (KCT) npH 
nDKenofi cTerreH.11 )],ACT. OcrneTc.H He.HCHhIM TaIOKe 
BOrrpoc 0 TOM, KaKa.H CTerreHb .uecTpyKUHH npOBO.U.H
IUHX IIYTeH rrpH 3TOM BH)le• TpaBMbl M03ra rrpHBO,llHT K 
rpy6hIM paccrpoitcrnaM c03HaHH.H, .n:e3HHTerpaum1 
IICHXHtieCKOM .n:e.HTeJibHOCTH H HapyrneHH.HM .UBHra
TeJibHbIX cPYHKUHH. B npe;:i:hmymeM coo6meHHH H. E. 
3axapoBol1: 11 coaBT. [3] 6bIJIH npe.ucrnBJieHbI pe3yJib
TaTbI KOJl.H'leCTBeHHbIX HCCJie,!J:OBamrti: c IIOMOIUbIO 
)],T-MPT KOMHCcypaJihHbIX H rrpoeKuHOHHbIX rrpOBO
MIUHX CTPYKTYP roJIOBHoro M03ra Ha MO.lleJIHX MT 11 
KCT B ocTpoM rrep110.ue )],Ail. 

0CHOBHaH ueJib 3TOH pa60Tbl - ,llHHaMHtieCKOe HC
CJie,llOBaH11e CTPYKTYPhI MT 11 KCT rrp11 pa3JIH'IHhIX 
Bap11aHTax paCCTpOMCTB C03HaHH.H, IICHXH\leCKHX H 
.UBHraTeJihHblX cPYHKUHM IIOCJie )],ACT T.H)l(eJIOH CTe
rremi:. 

Bb16op KOMHccypaJihHhIX 11 rrpoeKUMOHHhIX TpaK
TOB ,llJIH TpexMepHOfO IIOCTpoeHH.H 6blJI o6yCJIOBJieH 
TeM, tITO MT cpaBHHTeJihHO nerKo Bbl.lleJI.HeTc.H rrp11 
JJ.T - MPT Ha cpenttecarnTTaJihHOM ypoBHe c 11cnonb-
30Batt11eM uBernoH: KapThI <l>A, a KCT HMeroT .uocrn
TOtIHo qeTKYIO O,UHOHanpaBJieHHOCTb. JJ.pyme TpaKTbl 
6onee TPY.llHhI .llll.H BbLUeJieHH.H, oco6eHHO c ycJIOBHeM 
BbICOKOM IIOBTOp.HeMOCTH H BOCilpOH3Be,lleHHH [36, 
55]. 

MaTepHanw H MeTO,!l,bl. AT-MPT CTPYKTYP MT H KCT npoae
JleHbI y 14 nauHeHTOB c )].All B BOJpacTe OT 9 JlO 41 ro11a (cpe)lHHii 
BOJpaCT 27 JJeT), HJ HHX 8 )l(eHIUHH H 6 My:>K'IHH (Ta6JJ. 1), a TaJOKe 
y 8 3110POBblX 1106pOBOJlbUeB (KOHTPOJJbH3SI rpynna) B BOJpacTe OT 
22 JlO 57 JJeT (cpeJIHHii BOJpacT 33 roJia), HJ HHX 5 MY)l(l!HH H 3 )l(eH
IUHHbI. y 13 nocrpa.uaBWHX npH'IHHOi:I: qMT 6bIJIO 110PO)l(H0-TpaHc
nopTHOe npOHCWeCTBHe H y 011HOf0 npH'IHHa TpaBMbI 6bIJJa HeH3-
aecrna. y 8 nOCTPa.ll3BWHX qMT 6bUia HJOJJHpOBaHHOl:\, y 3 - co
'leTaHHOH c nepenoMaMH KOcTett 1111uesoro CKeJJeTa, y 2 - c nepe
JJOMaMH KOHe'IHOCTeJ:\ H y 1 nocTpa.uaswero - c nepenoMaMH KOC
TeH TaJa. Bee nocrpa,naswHe nocne TPaBMbI Haxo11HiIHcb B KOMe (4-
8 6aJIJIOB no WKaJie KOMbI fJiaJro - lllKf) JlJIHTCJlbHOCTbJO OT 3 110 
20 CYT, a cpe11HeM 12 CYT. ITpH KT y acex nocTpa,naswHx 6bIJIH np11-
JHaKH 11H<i><l>Y3HOro noape)f{.!leHHH MoJra II-IV THna [33). KpoMe 
Toro, y 3 nauHeHTOB BblSIBJieHbl cy6.uypaJibHble H 3nl1.llypaJibHbJe re
MaTOMbI, no noBOJlY KOTOpb!X OHH 6bIJIH npoonepHpoaaHbl. y acex 
nocTPa.uaBWHX npoBOJlHJIH HHTeHCHBHYJO Tepanmo B COOTBeTCTBHH 
c MelK.llyHapo.UHblMH peKOMeH,llaUHSIMH, OCHOB3HHblMH Ha npHHUH
nax AOKaJaTeJJbHOH Me.UHUHHbl (14, 15). 

flpH oueHKe nau11eHTOB no WKaJie HCX0110B fJJa3ro (llll1f) [28) 
YCTaHOBJieHo, 'ITO 2 HJ HHX noCJie KOMbl JlJIHTeJJbHOCTbJO OT 3 110 
15 CYT 110CTl1rJIH K 3 Mee nocne TpaBMbl 6naronpHSITHOro HCXO)la: 
xopowero BOCCTaHOBJieHHH (n = 1) H YMepeHHOJ:\ HHBaJll{)lH3aUHH 
(n = 1) 6e3 rpy6b!X npHJHaKOB ncHXH'leCKHX, 11BHraTCJJbHblX H qye
CTBHTCJlbHblX HapyweHHJ:l (CM. Ta6JJ. 1). 9 nauHeHTOB nocne KOMbl 
JlJIHTCJlbHOCTbJO OT 6 .uo 20 CYT OCTaJIHCb rny60KHMH HHBaJil{)laMH 
BCJIC.UCTBHe npeX011HIUHX HJIH CTOAKHX ncHXH'leCKHX pacCTpOi!CTB, 

. HJ HHX y 7 Ha6JJJOJlaJIHCb rpy6b1e .UBHraTeJJbHble HapyweHHSI B BH.lle "-~~ 
reMHnape3a (n = 5) HJJH TeTpanapeJa (n = 2). 3 nawi:eHTa noCJie KO-. s. 
Mbl JlJIHTeJJbHOCTbJO OT 8 .uo 14 CYT qepe3 2 Mee nocne TPaBMbl eme ··.;.~·:··:_~.".:_'..·,'~~.,-.~_·:. 
HaX011HJJHCb B aereTaTHBHOM COCTOHHHH c npH3HaKaMH TeTPanapeJa - :;~ 

(CM. Ta6JJ. I, Ha6JJJO.neHHH 12-14). 0.UHH H3 HHX YMeP qepeJ 7 MCC, ~ 

6y.uy'lH B aereTaTHBHOM COCTOHHHH; .uaoe 11pyrnx BbllllJIH H3 sere- ,; ...• ~.;,:~:~'·.~~.'_~'._ ... 
TaTHBHOfO COCTOHHHH, O.UHaKO qepe3 fOA OCTaBaJIHCb rny6oKHMH >\, 
HHBaJIHJlaMH (MHHHMaJibHble nposiBJieHHSI C03HaHHSI, a<t>aJHH, TCT- -·~ 
panape3). . 

BceM nauHeHTaM nepab1e MPT-J.1ccne11oaamrn npoae)leHbI B . 
cpoKH OT 3 .uo 17 CYT noCJJe TpaBMbl, noaTOPHble HCCJICJlOBaHH.11 10 . 
nauHeHTaM - B cpOKH OT 3 .uo 8 HCJI, 4 nauHeHTaM - B cpoKH OT . . 
3 110 33 Mee. KpoMe Toro, y 2 nauHeHTOB MPT-Hccne.uoeaHHH 6bIJIH 
BbITIOJJHeHbl TPH)f{.!lbl. "·~' 

Y 12 nau11eHTOB HCCJJe.uoaaHHSI npose.ueHbI Ha MP-TOMorpacl>e '11 
1,5 Tn (Signa Excite, GE) Hy 2 - Ha MP-ToMorpacj:>e 3 Tn ("General ·.·~~ 
Electric Sign a H Dxt"). EbIJJH HcnoJJbJOBaHbl pe)((HMbl Tl, T2, T2- -... ' .• ;~_·.g\l. 
FLAIR H JlH<i><t>YJHH (b = 1000). JlT-MPT BblTIOJJHSIJIH c HCnOJJb- I~ 
JOBaHHeM HMnynbcHott nocne11oaaTeJJbHocrn AB SE EPI a Tpex -
npoeKUHSIX co CJie.nyJOIUHMH napaMeTpaMH: TR(fE, MC - 8000/93; ·1:'"' 
HanpaBJieHHH LU1¢¢Y3HOHHOro rpa.nHeHTa J.{ flOBTOpbl - 6/4; MaT- .:~--·,.,... 
p1-1ua - 256/256; TOJJIUHHa cpe3a/3a3op - 5/0 MM; none o63opa, CM/ . .,..;ij 
pa3Mep eoKcensi (B MM3

) - 24/1,9 x 1,9 x 5; 27 cpeJoa; acero 189 _:if;,~ 
11306pa)l(eHHii; npo.uomKHTeJJbHOCTb HCCJJe.noaaHH.11 4 MHH B O.UHOJ:\ 
npoeKUHH [6). ;-,I 

AT-MPT BbITIOJJHSIJJH MS! wecrn HanpaBJieHHH 11H<i><i>YJHOHHO- ·;;.: 
ro rpa.uHeHTa, nonY'JeHHbJe ,1J.aHHb1e o6pa6aThIBaJJH Ha pa6oqej:\ ·~; 
CTaHUMH Adwantage 4.3, OCHameHHOH cneUHaJIH3HpOB3HHbIMH ....... 
nporpaMMaMH MH JlT-HcCJie.uoaaHWI H TpaKTorpa<t>HH. 

EbJJJH noJJy'leHbl noKa3aTeJJH <t>A H H3MepsieMoro K03$$HUH-
eHTa .UH<i><PYJHH (l:1KA) 6HnaTepanbHO: a KOJJeHe H BaJIHKe MT, B _;,,,;;,a.''".' 

3a,llHeM 6e.upe BHYTPCHHett KancyJJbl (36BK), HO)((Kax M03ra, Ha ~ 
ypoaHe MOCTa (no xo11y nHpaMH.llHbJX, B 'lacrnocrn KCT). 06nacTH /•:1 
"11HTepeca" ycTaHaBJIHBaJIH BPY'IHYJO B npoeKUHH 11JyqaeMblX aHa- -~--"'.,~,· .. , •• 1 
TOMH'!eCKHX CTPYKTYP HeJaBHCHMO OT HaJJH'IHSI HJIH OTCYTCTBHH .c-
oqaroa noape)f{.!leHHSI. ;·r .• ~ 

<t>A xapaKTepH3yeT npocTpaHcTBeHHyJO opHeHTaUHIO BOJJOKOH H •"1 

o603Ha'!aeT, HaCKOJlbKO 60J!bllle .UH4>4>Y3HSI B.llOJlb O.UHOfO Hanpaa- ;1~f: 
JJCHHSI no cpaBHCHHIO c .UPYrHMH, H HCnOJJb3yeTCSI KaK KOJJH'!eCT- :·.-~.·. 
aeHHblH noKaJaTeJJb CTeneHH .UH<i>cPY3HOHHOH aHH30TpOnHH. l1KJ( .. 
oTpa)l(aeT o6mee .uH<i><PYJHOHHoe .UBH)l(eH11e BO.Ubl (a MM2/c). B 11aH- ·~ 
HOH pa6oTe B aHaJIH3 BKJIJO'IHJIH TOJlbKO noKaJaTeJJb <t>A, nOCKOJJbKY } 
HMeHHO OH OTpa)((aeT CTeneHb CTPYKTYPHblX H3MeHeHHH npoBO.llff-
IUHX nYTeH. ..i11i 

Ha .uayxMepHbIX uaeTHbIX KapTax <t>A JOHbI BbicoKoit aHHJOTPO- .Xe! 
nHH (HanpHMep, MT) npe.ucrnBJieHbJ sipKo-KpacHbIM, HH3KOii aim- · "~ 
JOTponHH - cepoe aemecTBO - roJJy5bJM H )((eJJTbJM. HanpaBJieHHe ;.?!J 
HaH60JJee BblCOKOll: .UH4>$Y3HH MO)((eT 6b!Tb BH3YaJJH3HpoaaHO npH ··; ,; 
noMOIUH Tpex UBeTOB H rpacpH'leCKH noKaJaHO Ha JlByxMepHblX Kap- .:! 
rnx; TIPH 3TOM KpaCHbll:\ uaeT noKaJbJBaeT .UOMHHaHTHYIO opHeHTa- .. c; 
UHJO .UH<i><i>YJHH cneaa Hanpaao (KOMHccypaJibHble BOJJOKHa), 3CJie- ':'Jj 
HblJ:l - nepe.uHeJa.uHJOJO (accouHaTHBHble BOJJOKHa), CHHHll: - sep~ :·~ 
THKaJibHYIO OpHeHTaUHJO (npoeKUHOHHble BOJIOKHa). '-;j 

An.si nocTpoeHHSI TpexMepttoro HJo6pa)l(eHHH MT nepBoHa'laJib-
HOe onpe11eneHHe JOHbI "HHTepeca" ocyIUeCTBJIHJJocb Ha cpe.uHeca
rHTTaJJbHOM ypoaHe BOKpyr MT Ha .uayxMepHbIX KapTax <t>A. Jlo- .. -: 
crpoeHHe TPCXMepHbIX H3o6pa)((eHHi:I: KCT ocymecTBJIHJJOCb c on- ~ 
pe11eneHHSI Ha'laJibHOH 30Hbl "HHTepeca" Ha ypoBHe MOCTa, no XOJJY: • .,,, 
KCT c JlByx cTopoH H KOHe'!Hoii JOHbI "HHTepeca" Ha 5-10 MM HH- ·'.·1 

)KC ypOBHSI MOTOpHoi:I: KOpbI. flpH nOBTOpHblX 11ccne11oaaHHHX JOHbI - -_j 
"HHTepeca" Ha YPOBHC MOCTa B 60JJblllHHCTBe cnyqaeB 6bIJIH MCHb- · .. l 
we, 'leM npH HCCJIC.llOBaHHRX B OcTpOM nepHO,lle, 3TO 6b!JJO Heo6xo- ,:I 
1111Mb!M yCJIOBHeM npH TpaKTorpa<t>HH JlJIH HCKJIIO'ICHHH 11pyrnx, na- .j.j 
paJIJleJJbHO HJlYIUHX coce11HHX TpaKTOB, npH Ha6JJJ011aawell:c.11 BaJI- .• ."j 
neposcKott JlerettepauHH H yMeHbllleHHH o6'beMa KCT (56). :1 

PelyJILTaTbl u o6cYJtmenue. Hcc.t1eo0Banue cmpy1'
mypw MT u KCT 8 ocmpoM nepuooe. AHaJIH3 rrepebIX 
MPT-11ccnen0Batt11tl:, BhmontteHHbIX B cpoKH OT 3 .llO 
17 CYT IIOCJie rpaBMhl, IlOKa3aJI, tITO TOJibKO y 3 rraUM
eHTOB 113 14 6bIJU1 npH3HaKH rronyrnapHbIX IIOBpe)l(J{e-

.; 

HHH, a y 11 rrau11eHTOB HaPMY c rronylllapHbIMH no- , 
Bpe)l(.ll;eHl1.HMl1 Bhl.HBJI.HJIH npH3HaKH IIOBpe)l(.ll;eHlUI ]i 
CTBOJia Ha ypOBHe cpenHero M03ra (n = 9) 11 MOCTil .--~~.' 
(n = 2). KoJIH\leCTBeHHbie HCCJie.n:oBaHHJI Bbl.SIBHJIH~ J: .. ~·-··· 
tITO y 12 60JibHblX 113 14 3HaqeHHJI <l>A B KOJieHe H ea- 'l 

" JIHKe MT, a y 2 B KOJieHe 11n11 B BaJIMKe 6bIJIH noCTO- ·"'; 
BepHO (p < 0,01) HH)l(e aHaJIOrHtIHbIX IIOKa3aTeJieit a 
KOHTPOJibHOti rpynrre. . 

KatiecTBeHHhiti aHaJIH3 naHHhIX )],T-MPT c rro
cTpoettHeM TpexMepHbIX H306paJKeHl1H npOBO.WILUHJC . "i 

·1 



Ta6nHua 1 

0cHOBHWe xapaicrepHCTHKH &HllJIH3HpyeMoA rpynnw DOC'J'PllJl,&BWHX 

N.! .llJJ11- MPT-naHHble noBTopHblX 11cCJie11osa11111l 
Ha- Boo- IJJKf TeJib-

6Jno- pacT, non B )-e HOCTb nopaJKe- l<JiHHl1'1CCKl1C 118HHblC UJI1f 3 Mee IJJHf 6onee 3 Mee 
ne- rDllbl CYfKl1 KOMbl, HHC CTBO- KCT MT 
HHR cyr na 

HopMa HopMa BoccrattoBJiemre opHeHTHpOBKH Xopowee 
K 32-MY .U.HJO. PerpeccHPYJOIUHi1 BOCCTa-

24 M. 5 8 yMepeHHblH reMtmapeJ cnpaaa HOBJleHHe 

2 ACHMMeTPJHI, xy- BocCTaHoBJiettHe op11eHTHpOBKH YMepeH-
)Ke cnpasa K 39-My JlHIO . .ll.HJaPTPHll, ner- Hall HHBa-

19 ){(, 6 15 .+ KHe reMHnapeJ cnesa, arnKeHH JJH,U.HJaUHll 

3 Orcyrcrn11e s11- 1.facTH'I- BoccTaHoBJ1ett11e opHeHTHpOBKH Tl!)KC]Jall 
3YaJIH3aUl111 Hall aTpO- K 36-My .U.HJO nocne TP8BMbI. HHBaJIH,U.H-
cnpasa, HeTOH'le- cjnrn fny60KHH reMHnape3 cnesa 380.Hll 

9 ){(, 6 3 + HHe cneaa 
4 HopMa To )Ke K I Mee KOHTaKT, aMHCCTH'IC- To JKe 3 rona: yMe-

cKal! cnyraHHOCTb 6onee 3 Mee, peHH!UI HHBa-
KOfHHTHBHble 11 JIH'IHOeTHbIC Ha- JJH,U.HJaU.Hll 

30 )K. 5 7 pyweHHll. Tiape3bl OTeyrCTBYIOT 
5 X)')Ke cnpaaa BocernttoBJ1ett11e op11eHTl1pOBKl1 6 Mee: yMepett-

K 2,5 MCC. JlH'IHOC'fHble 11 KOfHH- Hal! HHBaJIH.ll.H-
THBHbJe HapyweHHll. fny60KHH JaUl1Sl, reMl1-

23 )I(. 5 9 + reM11napeJ enesa napeJ eneaa 

6 Hop Ma Op11ettT11posKa soccrnttoBJieHa 
'1epe3 3 Mee noeJJe TpaBMbl. fla-

14 ){(, 6 10 pe3bl OTeyreTByJOT , ~ 

7 XYJKe cnpasa HopMa K l MeC KOHTllKT, opHeHTHpOBKa 3 ro.na: xopo- <i 
; ~" 

'lepeJ 3 Mee, reMHnapeJ eneaa e wee ooccra- $ 34 M. 4 20 + perpeccoM K 1 ro.n:y HOBJieHHe .•. c'4 
8 XYJKe enesa qaeTl1'1- K 1 Mee noHHMatt11e pe'l11, K 2 3 ro.na: TIDKe- i·• j·,:.Jl 

Hall arpo- Mee TIOilblTKH K pe'111, op11eHTl1- Jlal! HHBaJIH.ll.H- : .. i.ii 
cj>Hll posKa 4epe3 3 Mee. f11y60KHH re- 38U11ll, reMH- :*1 

29 ){(, 6 6 + M11nape3 enpasa napeJ enpasa ·~ 9 J:(aycropoHHee To lKe Bonee 2 Mee 6eeeoJHaTeJJbHOe ::1 
11CTOH'ICHl1e, xy- coeTOllHHe, rnnepKl1HCTl1'1eeK11ii 

··;·.1 
JKe enpaaa MYf113M. Tiott11Matt11e pe'111 'lepeJ 

20 )I(, 5 17 + 2,5 Mec. TeTpanape3 ,.J 
10 XYJKe eneaa TOTaJlb- Eeeeo3HaTCJJbHOe eoeTOllH11C AO 'i 

Hal! arpo- 42-ro mui nocne TpaBMbJ. K 3 
i 22 )I(. 4 17 + cj>Hll Mee acj>a311S1, reM11Il1lernH cnpaaa 

-~ 11 XYJKe enpasa To JKe TioH11MaH11e pe'l11 c 32-ro .D;Hll, 1 ro.n: TlDKCJial!. '· ···:'tj 

Il0IlblTK11 K pe'll1 c 61-ro AHSI, .na- 11HBaJIH.ll.HJa- .. d 
nee - KOpCaK0BeK11ii e11H,npOM c U.llil, TeTPana- j 

aenOHTllHHOeTblO 6onee 10 Mee. pe3 :j 

35 M. 5 16 + TeTpanapeJ, rpy6ee eneaa . l 
j 

12 )J.ayeropoHHee Bonee 2 Mee aerernTHBHOe co- To JKe 
., 

HeTOH'leHHe, xy- eTOHHHe. K 4 Mee nonbITKH K pe-- i 
·I 

)l(e enpaaa '111, K 1 rony HCilOJJHb!H KOHTaKT, '<~l 41 M. 7 14 + acnOHTllHHOCTb. TeTpanape3 
13 Jl.syeTOpOHHee 6011ee 2 Mee aereraTHBHOe co- 3 ro.n:a: TIDKe-

11CTOH'ICHl1C eTOSIHl1e, .n:anee Ml1HHMaJlbHbJe Jl!UI 11HBaJ!H,U.H-
npOl!BJICHl1ll C03H8Hl1ll, KpaiiHe 3aUHSI, TeTPa- i 

orpaH11'leHHbIH KOHTaKT. TeTpa- nape3 ~ 34 M. 5 8 + nape3. 3nHJJeneHSI "'.·1 

14 To )l(e Tiepc11cn1py10mee sereTllTHBHoe BereTaTHB- 7 Mee: serern-
I 

eoeTOSIHHe. Terpanape3. JleTaJib- Hb!H era- THBHhlii CT8TYe 
39 M. 6 14 + HblH Hexo.n: 'lepeJ 7 Mee rye ~ CMeprb 

'· .> 

nyrett IlOKa3aJI, qTo npl1 1-M l1CCJie)J,OBamui: B cpOKH qepe3 3 fO)J,a nocne TpaBMhI 6hIJIO yCTaHOBJieHO, qTQ 

_.,.) 
OT 3 )J,O 17 cyr nocne TpaBMhI y 3 nam1eHTOB CTPYKTYpa OH )J,OCTHr xopowero BOCCTaHOBJiemrn: (CM. Ta6JI. l, 
MT 11 y 4 nau11eHTOB cTpYJCTYpa KCT He orn11qaJI11ch tta6mo.ueH11e 7). 

OT attaJiorn:qHhIX 11306prui<eHHH y 3)1,0pOBbIX )J.06po- y 6 nau11eHTOB npl1 IlOBTOPHbIX l1CCJie)J.OBaHl1.HX B 

BOJihUeB. I1p11 3TOM HopMaJibHbie TpexMepttbre CTPYK- pa3Hbie cpOKH nocne TpaBMbI l1 .umueJibHOCTblO KOMbl .. 
TYPhI MT 11 KCT np11 1-M 11ccne)J,0Batt1111 tta61110)J.a- OT 3 .uo 17 cyr Ha6JIIO)J.aJll1 yMeHbWett11e TIJIOTHOCTI1 

JIHCb y nauneHTOB KaK c 6naronpl15ITHbIM HCXO)J,OM, HJIH YKopoqeH11e BOJIOKOH MT (npe11MymecTBeHHO B 

TaK l1 c HCXO)J,OM B TIDKeJiyro HHBaJil1)J,H3aumo. JI06HbIX l1 3aTbIJIOqHbIX o6JiaCT5IX) c 5IBJieHI1.HMH qac- <} 

·.ii 
J(una.Mu11ec1eue ucC11eiJ06anua MT u KCT. Y 3 na- rnqttoI1 ero aTpoqm11 (cM. Ta6n. 1). qepe3 3 Mee nocrre 

UHeHTOB rrpH 2-M HCCJie.UOBaHI1l1 qepe3 1 Mee nocne TpaBMbI 3Tl1 6 nauHeHTOB OCTaBaJIHCb rny60KHMH HH-

TpaBMbI cTpyKTypa MT ocTaBaJiaCb ttop'MaJibHoI1; OAHH BaJII1)J.aMH c IlCHXI1'-IeCKl1MH H HeBpo11orw-1eCKHMH Ha-

113 HHX K 3TOMY BpeMeHH )J,OCTHr xopowero BOCCTa- pyweHHHMH. y IU!TH .upyrnx rrauHeHTOB B cpoKH OT 3 
HOBJieHHH, O)J.HH - yMepeHHOH l1HBaJII1)J.l13aUHI1 l1 co- .llO 20 He)J, nocne TpaBMbl l1 KOMbl )J,JIHTeJibHOCTblO OT 
CT05IHHe TpeTbero nau11eHTa COOTBeTCTBOBaJIO TIDKe- 8 .llO 17 cyr Ha6JIIO.llaJIH 3Hal!HTeJibHOe o6e)J.HeHHe H 
JIOH l1HBaJII1)J.H3aUmL I1p11 oueHKe 3Toro nau11eHTa n0Tep10 BOJIOKOH MT c rrp113HaKaMH Bbipa)!(eHHOH ero 

-41!1 
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Ta61rnua 
,ll;HH3MHK3 noKIJaTe.rieii <I>A B pa3HblX crpyKT)'pax M03ra y nau.HeHTa 39 JleT c JieTaJibffblM HCXOD.OM 

<l>A (BpCMJI TIOCJie TpaBMbl, cyr) Pa3JH!'IHC MClK.!IY HC- OTJIH'!He OT HOpMbl (p) (BPCMll noCJie Tp!lBM&, 

CTpYKTYPhl 
CJICJlOBaHHJIMH cyr) 

13 I 55 p 13 I 55 

MT: 
KOJieHO R 0,496 ± 0,076 0,55 ± 0,159 0,075 o,ooooi 0,0003.j, 

L 0,494 ± 0,077 0,455 ± 0,089 0,042..l. 0,0000.l. O,OOOO.j, 
BaJIHK R 0,512 ± 0,051 0,554 ± 0,098 0,028t 0,0000..l. O,OOOO.j, 

L 0,51 ± 0,1 0,52 l ± 0,092 0,597 O,OOOM 0,0000.l. 
KCT: 

3EBK R 0,64 ± 0,087 0,556 ± 0,131 0,002.j, 0,026..l. 0,001.!. 
L 0,595 ;± 0, 12 0,52±0,128 0,008.l. 0,007.j, 0,0000.l. 

cpe,11.HHH M03r R 0,5 ± 0,11 0,499 ± 0,074 0,973 o,ooooi 0,0000.i. 
L 0,43 ± O,o78 0,378 ± 0,088 0,049.l. O,OOOO.j, 0,0000.J,. 

MOCT R 0,471 ± 0,06 0,517 ± 0,069 0,043t 0,0000..l. 0,229 
L 0,424 ± 0,1 I 0,406 ± 0,068 0,649 0,0000.l. 0,0000.l. 

IlpHMe'!aHHe. R - cnpaaa, L - cJieB~ (3.uecb M B rn6n. 3). 

aTpoqnrn (pHc. 1-6 CM. Ha BKJiei1Ke). Tpoe 113 3THX 5 
rrauHeHTOB qepe3 2 Mee JJOCJie TpaBMbI eme ocrnna
JIHCb B BereTaTHBHOM COCTOHHHH H )l.BOe - B COCTOH
HHH r.rry60KOH 11HBaJIH)l.H3aUHl1 c 11pH3HaKaMH rpy6bIX 
IICHXHtieCKHX H HeBpOJIOfHtieCKHX HapyrneHHH. 0)J.11H 
H3 3THX 5 rrau1rnHTOB CKOHtiaJICH qepe3 7 Mee, 6y,D,yqH 
B BereTaTHBHOM COCTOHHlrn; OCTaJibHbie 4 nau11eHTa 
OCTaBaJI11Cb B COCTOHHHH TIDKeJIOtt HHBaJil1JlH3aU11H 
(rpy6bre TICHXH'leCKHe H HeBpOJIOfH'-IeCKHe paccTpott
CTBa; CM. Ta6JI. 1, Ha6mo,D,emrn 10-14). 

Ha pttc. 1 a 2 noKa3aHa JlHHaMHKa naHHbIX MPT y 
60JII?HOfO 39, .. c ,LlJHPcPY3HblM H 01.JafOBblM IIOBpe)l(-
,neHJUIMH r . . ro .M03ra, KOTOpbIH HaXO)lHJICH B KO-
Me (6. 6amio-B IlIKT) MHTeJihHOCThlO 14 CYT, c ne-
TaJibHbIM HCXOAOM qepe3 7 Mee Ha <t>oHe nepCHCTH
pyromero nereTaTHBHoro cocTOHHl15I. KaK B11,D,Ho Ha 
pttcyttKax, npH 1-M 11ccne.noBaHH11 (13 CYT nocne TpaB
MbI) BbIHBJIHJIHCb O'lar yum6a B npaBOH JI06HOH .none, 
noBpe)J{)l;eH11e MT c neTeXHaJihHhIMH reMopparnHMH 
(pe)l(HM 3D GRE MPT), a TaK%e JlBYCTOpoHH11e no
.nocTphie cy6t1;ypaJibHbie reMaTOMbI. I1pH TIOBTOPHOM 
HCC,Jie)J;OBaHHH (qepe3 55 CYT nocne TpaBMbl) Ha ¢oHe 
Bere'Fa'I'.HBHOro COCTOHHHH Ha6JI10JlaJIHCb o6maH aTpo
<l>HH M03ra, nsycTopoHHHe xpom1qecK11e reMaTOMhI 11 
Hapacrn10maH .nereHepauHH BOJIOKOH MT. BhIHBJieH-

Hhie CTPYKTYPHbie H3MeHeH11H MT conposo)J{)l;aJIHCb :~:: 
.llOCTOBepHblM (no cpaBHeHHIO c KOHTpOJibHOH rpyn- ) 
noi1) CHl{)l(eHHeM TIOKa3aTeJiei1 <l>A B KOJieHe H BaJIHKC ; 
MT (p < 0,001), a TaK%e no xo)l.y KCT c .nsyx cTopoH . j 
(Ta6JI. 2). ;.; 

Y 10 H3 14 60JibHbIX JHalJeHHH <l>A B MT K MOMeH-·'._i .. / 

TY ITOBTOpHoro HCCJiell.OBaH11H HMeJIH JlOCTOBepHy10.ia1/ 
TeHJleHU11lO K ITOBbillleH1110, O)lHaKo TOJibKO B O,UHOM i 

Ha6n10.neH1111 OHM .nocTHraJIH HopMaJibHbIX 3Ha'!eHHit. ; 
Ll,HHaMH'IeCKHe 11CCJieJloBaHHH noKa3aJIH, qTO i 

TOJibKO y 3 H3 14 60JibHhIX KaK npH 1-M, TaK 11 npH< 
2-M 11ccnenosaH1111 KCT 6hIJIH c11MMeTpH'IHbI. Y ,n:syx .: 
113 HHX He 6bIJIO npl13HaKOB HBHOH n11paMHJlHOH He- . 
,11,0CTaTO'!HOCTl1 11 y OJlHOfO OTMe'!aJICH JierKHH rrpexo.:. 
JlHlUHtt o.nHocTOpOHHHi1 reM11rrape3. Cne.nyeT no,n;
t.IepKHYTh, 'ITO 11MeHHO y 3THX 3 nau11eHTOB rrpH MPTt . 
11ccne.nosaHl1HX B pa3Hh!X nocJie)lOBaTeJihHOCTHX (Tl, . 
T2, T2-FLAIR, Ll,Bl1) He 6hIJIO rrp113HaKOB rrOBpex..;~ 
neHHH CTBOJia M03ra. . 

Y I 0 nau11eHTOB c Bep11¢11u11poBaHHbIMH Ha MP-. ·: 
TOMOrpaMMax npl13HaKaMH ITOBpe)J{)l;eHHH CTBOJia M03- i 
ra BhlHBJIHJIHCb aCHMMeTpl1H HJIH JlBYCTOpOHHCC ~ 

yMeHbllleH11e "TIJIOTHOCTH" KCT. B KJil1H11qecKoi1 Kap

T11He y Hl1X OTMet.IaJil1Cb HBHbie 11P113HaKH n11paMH.ZJ;
HOH He)lOCTaTOlJHOCTH B BH)le reMH- 11 TeTpanape30B. ' 

'. ,.,_ .. Ta6;rnua 3 : 
,ll;HH~~HKa noKaJaTeJJeii ll.H<l><l>YJHH H Cl>A e paJHblX CTPYKTYP&X MOJra y nau.neuTKH 23 JieT c ncxo,11.oM s rny6otcy10 HHBaJIH,D.H3BD.HIO ~~ 

~~~~~~~~~-.-..,..-~~~~~~~~~..,..-~~~~~~~~~~.....-~~~~~~~~~~~~~~'; 

<l>A (BpCMll nocJie Tp!lBMbl. cyr) 0TJIH'!He OT HOpMbl (p) (BpeMll TIOCJie TpaBMbl, cyr) 
CrpyK'l)'pa 

I I I I 10 37 77 JO 37 77 

MT: 
KOJieHO R 0,731 ± 0,01 0,758 ± 0,11 0,745 ± 0, 1 0,013.j, 0,623 0,875 

L 0,644 ± 0,11* 0,725±0,11 0,728 ± 0,06** o,ooo.i. 0,256 0,128 
BaJIHK R 0,706 ± 0,08* 0,763±0,11 0,727 ± 0,05 0,000.l. 0,183 o,ooo.J. .. 

L 0,695 ± 0,09* 0, 733 ± 0,06*** 0, 778 ± 0,08** 0,000.l. o,ooo.i. 0;5'70 
KCT: " ~ 

3BBK R 0,535 ± 0, 14* 0,675 ± 0,07 0,652 ± 0,07** o,ooo.i. 0,008.l. o,ooo.J. .,. l 
l 

L 0,681 ± 0,14 0,692 ± 0,07 0,695 ± 0,055 0,272 0,266 0,31 :1 
Cpe,D.HMH M03f R 0,551 ± 0,19* 0,634 ± 0,11 0,693 ± 0, 115** o,ooo.i. 0,0012.!. o,ooo.J; -

.r L 0,745 ± 0,01 0,724 ± 0,09 0,765 ± 0,104 o,ooo.i. 0,386 o,oost .'-
MOCT R 0,438 ± 0,09 0,406 ± 0,12*** 0,492 ± 0,036 o,oooi o,ooo.i. 0.0001.J.''": 

L 0,515 ±'0,06 0,469 ± 0,08*** 0,549 ± 0,03 0,011.i. o,ooo.i. li,.f 18. '.'.: 

IlpHMe'laHMe .• -p < 0,05 - pa3lIM'IMC MelK)J.y 1-M H 2-M HCCJie,D.OB!lHHCM, ** - p < 0,05 - pa3JIM'll1C MeJKJJ.y 1-M M 3-M Hi::CJIC 
,11.0BaHHeM, ••• - p < 0,05 - MCJKJJ.y 2-M H 3-M MCCJIC.UOBam1eM. ' 



y O,llHOfO nauMeHTa, KOTOpbIH HlfXO,!J,HJICH B KOMe .wm
TeJibHOCTbIO 20 cyr, rrp11 1-M MPT-11ccJie,n:oBaHHH ('re
pe3 8 cyr rrocJie TpaBMbI) B pe)((HMe T2-FLAIR BbI
.HBHJICH oqar 110BbIIIIeHHOf0 CHfHaJia B CTBOJie Ha 
ypoBHe cpe.nttero M03ra, a rrp11 TpaKTorpaqnui: KCT 
6bIJIH CHMMeTPHqHblMH, O,UHaKO 110Ka3aTeJIH aHH30-
TPOIIl111 Ha 3TOM ypoBHe 6hIJIH Hl1)((e Ha 11paBOH CTO
poHe. flOCJie BblXO.Ua 113 KOMbl y 60JibHOfO orrpe,nem!Jl
C.fl JieBOCTOPOHHHH reM1mape3 H rrpH TIOBTOPHOM 
MPT-11ccJienoBaHH11 (qepe3 29 cyr nocIIe TPaBMbI) oT
Me'laJiacb ac11MMeTp1rn KCT. 

CJie,nyeT 110,n:qepKHyrb, qTo y 60JibHbIX aHaJIH3H
pyeMoi1 rpyrrnhI KaK npH 1-M, 1-aK 11 11p11 2-M HCCJie
,noBaHHl1 OTMeqaJIOCb CHH)l(em1e TlOKa3aTeJiei1 <l>A Ha 
pa3HhIX ypoBH.flX KCT c o,n:Ho:ti: 11JIH ,n:Byx cTopoH. 

y OllHOM rrauHeHTKH 23 JieT c .[l.ATI T.fl)l(eJIOM CTe
neHH HCCJienoBaHHH 6bIJIH npoBe,lleHbl qepe3 10, 37 H 
77 cyr 110CJie TpaBMbl (CM. pMc. 3, 4 H Ta6JI. 3). 

KaK cJieuyeT HJ p11c. 3 H 4, rrpH 1-M HCCJie.r:i:oBaHHH 
Ha 10-e cyrKH TIOCJie TpaBMbl Bbl.flBJI.flJIHCb oqarn rro
Bpe)KJleHH.H B BaJIHKe MT 11 cpenHeM MOJre c11paBa, a 
TaIOI<e ac11MMeTPl1.fl c yMeHbllleHHeM KOJIH'leCTBa BO
JIOKOH KCT. 3rn acttMMeTpmt CTaJia 6oJiee OTY.ern11-
BO:i1: rrpH 2-M 11, oco6eHHO, np11 3-M HCCJie,lloBaHHH, 
COOTBeTcTBeHHO qepe3 37 H 77 cyr TIOCJie TpaBMbl. 

lfa Ta6JI. 3 Bl1llHO, 'ITO rrpH 1-M HCCJie,llOBaHHH 110-
Ka3aTeJIH <l>A 6bmH ,!J;OCTOBepHO HH)((e HOpMbl B KOJie
He 11 BaJIHKe MT, a TaIOKe no xony KCT Ha ypoBHe 
cpenttero M03ra H 3EBK cnpaBa, a TaIOKe Ha ypoBHe 
MOCTa c JlByx CTOPOH. Tiptt TIOBTOPHOM HCCJie,UoBaHHH, 
Ha 37-e cyrKH TIOCJie TpaBMbI, TIOKa3aTeJIH aHH30TpO
TIHH B BaJIHKe 11 KOJieHe MT nocToBepHo yBeJIHY.HJIHCb 
11 3Ta TeH,UeHJ..J.HH coxpammacb K 77-M cyrKaM rrocJie 
TpaBMbI~ Ha 11-e cyrKH rrocJie TpaBMhI y 3Toi1 rrau11-
eHTKH llOHBHJIHCb npH3HaKH BbIXO,Ua H3 COCTO.flHH.fl 
KOMbl H IIOCJienYIOrnero BOCCTaHOBJieHl1H CJIOBeCHOro 
KOHTaKTa. Tiptt 3TOM Bbl.flBJI.flJIC.fl rny60KHM crracTHY.e
CKHH JieBocTopoHHHi1 reMttrrape3. lfa Ta6JI. 3 BttnHo 
TaIOI<e, qTO cpenHtte 3Ha'leH11i:1 <l>A crrpaBa (no xony 
KCT) 6blJm nocTOBepHo Htt)((e, qeM cJieBa, 11 c nByx 
CTOpOH OHM 6bIJIH ,ll,OCTOBepHO HH)l(e HOpMbl K MOMeH
TY nocJienHero 11ccJie,n:oBamrn. Ilptt 3TOM qepe3 16 Mee 
rrocJie TpaBMbI nau11eHTKa Bee ewe ocTaBaJiaCh rny6o
KHM 11HBaJIH,UOM c rrpl13HaKaMH JieBOCTOpOHHero cna
cni:qecKoro reMHnape3a . 

.[l.ttHaMHKa H3MeHeHHH cTpYKT'fpbI MT H KCT y 
rrauHeHTa 34 JieT IIOCJie .UHCPcPY3HOro H oqaroBoro 110-
Bpe)KJlemrn M03ra T.fl)l(eJIOH CTeneHH IIOKa3aHa Ha PHC. 
5 H 6. 

KaK BH,UHO 113 p11c. 5, 6, Ha 5-e cyrKH 11ocJie TpaB
MbI BhI.flBJIHJIHCb oqarH noJiywapHOro IIOBpe)KJleHH.fl c 
,llByx CTOpOH H oqar B CTBOJie M03ra. B TO )Ke BpeMH 
CTPYKTYPhI MT 11 KCT ewe He rrpeTep11eJI11 cyrnecT
BeHHbIX H3MeHeHHit Ilptt IIOBTOPHOM HCCJienoBaHYrn, 
qepe3 22 cyr IIOCJie TpaBMbl, y 60JibHOrO IIOHBHJIHCb 
IIPH3HaKH nepexona 113 COCTOHHHH KOMbl B BereTaTHB
HOe cocrn.HHMe c .HBJieHHHMl1 TeTparrape3a. UT-MPT 
rrpH 3TOM BblHBl1Jia 3Haq11TeJibHOe yMeHbWeHtte BOJIO
KOH MT, a TaIOKe ac11MMeTp1110 KCT. lfope3 1,5 rona 
TIOCJie TpaBMbl COCTOHHHe na1.J.11eHTa COOTBeTCTBOBaJIO 
rny60KOH 11HBaJIH,UH3au1111: YH.n:YJIHPYJOWl1H ypOBeHh 
6onpCTBOBaHirn, COCTO.flHHe MHHHMaJihHOfO C03Ha
HHH, a¢a3HH, HBJieHHH crraCTH'leCKOfO TeTpa11ape3a 
(c11paBa no reMHJIJiem11). MP-TpaKTorpa¢11H B 3TOT 
MOMeHT llOKa3aJia IIOJIHOe HCtie3HOBem1e BOCXOJlHWHX 
BOJIOKOH MT 11 KCT cJieBa. Tip11 MPT-11ccJienoBaH1111 
B n11HaM11Ke OTMe'leHa HapacTaIOwaH ll11cPcPY3HaH aT
po¢11H M03ra, 11 B TOM 'fttcne MT 11 CTBOJia M03ra. Ta-

KHM o6pa30M, 11CCJie.n.oBaHl1.s:I llOKa3aJil1, qTo npM .[l.ATI 
)')Ke B rrepBble 3-17 cyr llOCJie TpaBMhl Ha6JI10na10TCH 
Ha'laJihHh1e 113MeHeHM.fl CTPYKT'fPhI rrp0Bon.s:i:w11x ny
Tei1 (MT, KCT), KOTOphie Ha1160Jiee OTqeTJIHBO rrpo
HBJIHIOTC.s:I qepe3 3-4 Hen rrocJie TPaBMhI 11 1103)!(e y 
60JibHhIX c McxonoM B BereTaTl1BHOe COCTO.s:IHHe HJll1 
my60KYIO HHBaJIH,lll13aUHIO: .[l.ereHepau11.s:i: BOJIOKOH 
MT 11 KCT corrpoBo)KJlanach y 3THX 6oJihHbIX rrp113Ha
KaM11 nMcPcPY3HOH aTpOcPHH M03ra, B TOM til1CJie H ero 
CTBOJia. 3Tl1 CTpyKTypHble 113MeHeHH.H He ,ll,OCTl1faJil1 
TaKOH CTerreHl1 Bblpa)l(eHHOCTH y 60JihHblX c yMepeH
HOM HHBaJIH,ll,l13aI.J.11ei1 HJil1 xopOUil1M BOCCTaHOBJie
HHeM. 

PoJih MT KaK ocHOBHOtt CTPYKTYPhI, 06ecrreq11-
Ba10wei1 Me)!(TIOJIYUiapHble CBH3H, ewe no KOHUa He 
113yqeHa. TaK, B cep1111 11ccJienoBaH11i1 nautteHTOB c 
Bpo)KJleHHOtt areHe3ttei1 MT, Bep11¢11u11poBaHHOi1 c 
IIOMOWblO COBpeMeHHblX MeTO,!J,OB Hei1pOBl13YaJIH3a
UHH, 6bIJIO IIOKa3aHo OTHOCHTeJihHO HOPMaJibHOe pa3-
BHTHe Bh1Cllll1X IICHXHtieCKHX cPYHKUHH [19, 22, 25, 
40]. Tiptt 3TOM TOJ!hKO crreUMaJibHhie 11Cl1XOJIOfHqe
CKHe 11CCJienoBaHH.s:I 1103BOJIHJIH BblHBHTb y 3THX Jil1U 
CJIO)KHOCTH B BbillOJIHeHHH 3aJiatI, Tpe6yiorn11x HHTe
rpau1111 3pHTeJibHOH, CJiyxOBOH H TaKTHJlhHOH HHcPOP
MaUHH npH O,!J,HOCTOpOHHHX CTHMynax. y ,neTeH: c n11c
reHe311e:i1: MT 6hma BhrnBJieHa 3aJiep)l(Ka B pa3Bl1Tl111 
peqeBbIX cPYHKUl1:i1: [26]. CyrnecrnyeT MHeH11e, 'ITO rrp11 
Bpo)KJleHHOtt areHe3ttH MT orrpe.n.eJieHHy10 poJih B 
Me)!(rroJiyUiapHoi1 HHTerpaum1 MO)!(eT ttrpaTh rrepe.u
mrn KOMHccypa [16, 19]. 

MHoroneTHtte 11ccJie,n:oBatt11.s:i: "pacwerrneHHoro 
M03ra
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rraI.J.HeHTOB, y KOTOpbIX npOBO,ll;HJiaCb KaJIJI030-
TOMHH no llOBO.D.Y TH)((eJihIX cPOPM 311HJJellCHH, II03BO- ' 
JJHJIH BHeCTH cPYH.D.aMeHTaJibHblH BKJiaJI B pacKphITHe 
po1111 MT B cPYHKUHOHHpoBaHHH M03ra [8, 13, 21, 23, 
24, 35, 47, 48, 52]. Enaro.napH 3THM 11ccJie.n.0BaH11HM 
6b1JI0 rroKa3aHo, qTo pacweJIJieH11e MT 6JioKHpyet 
Me)KllOJIYUiapHyIO nepe,n:aqy ceHCOpHOH, MOTOpHoit, 
rHOCTJ1qecKOM 11 JlPYrHX BH)lOB 11HcPOpMaUMH. 3TO no-
3BOJIHJIO yroqHl1Tb Me)!(IIOJiywapHoe pa3JIH\fHe H Me
xaHH3Mbl Me)!(IIOJJYIIIapHOfO B3attMonei1:CTBHH. 06cne
,llOBaHHH rraI.J.HeHTOB c JIOKaJibHbIMH IIOBpe)KJleHHHMl1 
MT no3BOJJHJil1 ycTaHOBHTh, qTO 3aJIHHe ero oTnenhI 
yqacrnyIOT npe11MyIUeCTBeHHO B rrepenaqe ceHCOpHOH 
HHcPOPMaUHH (3PHTeJihHOH, CJiyxOBOM, COMaTOCeH
COPHOM), B TO BpeM.s:I KaK nepenH11e OT,lleJibl - B ne
penaqe KOfHHTHBHOM HHcPOPMaUHH [I, 2, 18, 20, 21, 
23, 28, 29, 42]. 

Ha Halli B3rn.s:i:n, KJiacc11qecK11e Monem1 Bpo)KJleH
HOtt areHe3HH MT 11 "pacrnerrJieHttoro M03ra" B onpe
neneHHOH CTel1eHH MOryr 06'bHCHHTb pa3JIHtIH.s:I B TeM
ne H KaqecTBe BOCCTaHOBJieHHH C03HaHl1.s:I y o6cJieno
BaHHhIX HaMH IIOCTpaJiaBWHX c TpaBMan1qeCKHM rro
spe)KJleHl1eM MT 11 nocJieny10rnei::t ero aTpo¢11eH:. 
BMecTe c TeM BIIOJIHe otieBHJlHo, 'ITO .[I.An M03ra .s:i:B
JIHeTc.s:i: rrpMHUl1IIHaJJbHO HHOH MOJleJihlO MHOfOMepHO
ro "pacIUenJieHl151 M03ra" B pe3yJJbTaTe IIOBpe)KJleHHH 
KOMHCcypaJihHbIX (Me)KllOJIYIIIapHbIX), accouttaTHB
HblX (BHyrp11rro11yUiapHb!X) H npoeKUHOHHhIX (KOPKO
BO-TIO,llKOpKOBhIX 11 110,ll,KOpKOBO-CTBOJIOBhIX) CBH3eH. 
Ha6n10neH11H 3a n11uaM11 c BpoiK,lleHHoi1 areHe311ei1: 
MT 11 nau11eHTOB 11ocne KaJIJI030TOMHH no3BOJUIJOT 
npennoJIO)!(HTh, qTo rroBpe)KJleHtte MT c ero rno6aJib
Hoi1 aTPOqme:ti: He MO)!(eT 6b1Tb OCHOBHOM rrp11q11HOM 
HeBOCCTaHOBJieHHH C03HaHHH y IIOCTpa.uasurnx c .[I.An 
TIDKeJJOH CTeneHH. B HalllHX Ha6JIIO,lleHl1HX y ITOCTpa
.naBIIIHX c MPT-11ptt3HaKaM11 rroBpe)KJleHHH 11 rrocne
ny10wero pa3BHTHH aTpo¢1111 MT 11 crnoJia Mo3ra BhI-

·, 
'' I 

·'•"'"1 
! 

. ' 



XO.ll 113 6eCC03HaTeJibHOro COCTOHHl1ll 6hIJI B03MmKeH 
Jil160 qepe3 TPaH311TOpHoe sereTlfrHBHOe COCTOHHHe 
.u.o COCTOHH11ll Ml1Hl1MaJibHOfO C03HaHHH, JI1160 Y:epe3 
3<iTH)l(HOH rrepl10.ll .lle3HHTerp11poBaHHOro C03HaHl1ll co 
CTOHKHMH HapyrneHHHMH IlCHXHY:eCKHX cPYHKUHH 
(op11eHrnpoBKH, naMHTl1, peY:11 11 .llp.) (CM. Ta6JI. 1). 
BMecTe c TeM Haurn Ha6mo.u.eHHH noKa3aJIH, Y:TO y na
utteHTOB c OTHOCHTeJibHO 6hICTPbIM 11 llOJIHhIM BOCCTa
HOBJieHHeM TICHXH'IeCKOH .u.eHTeJibHOCTH Y:epe3 He
CKOJihKO He.u.eJib 11 Mecsi:ueB nocJie LI.An JI1160 CTpyK
TYPa MT B .u.11HaM11Ke ocrnBanacb HOpMaJibHotf, n1160 
ero nerettepauHsi: HocHJJa Y:aCTH'IHbIH xapaKTep. 

0.D.HOCTOpOHH11e 11Jil1 .ll.BYCTOpOHHHe llOBpe)l(.lJ.eHl1H 
H nocne.u.yrow;ee HapacrnH11e • .u.ereHepau1111 KCT, a 
TaK)l(e Ilpl13HaKH noBpe)l(.lJ.eHHH CTBOJia M03ra, BblHB
JieHHbie y 11 113 14 Haurnx nau11eHTOB, no.u.rnep)l(.lJ.aIOT 
.u.aHHhie .u.pyrnx aBTOPOB [56] 0 TOM, Y:TO xapaKTepHotf 
oco6eHHOCThlO LI.An TH)l(eJIOH CTeneHH HBmieTCH no
Bpe)l(.lJ.eHife npoeKUl10HHbIX. llYTetl:. rrp11 3TOM CTeneHb 
rrepBl1Y:HOfO rronpe)l(.lJ.eHlrn rrpoeKUl10HHhIX,. KOMHCCy
paJihHhIX H accouttaTHBHbIX CBH3eH orrpe.u.eJIHeT B Ka
)1(.lJ.OM KOHKpeTHOM cJiyqae rrpeo6na.u.arow;11i1 6110Mexa
Hl13M JIHHeHHOro, yrJIOBOrO 11 poTaU110HHOfO B03.D.etf
CTBH>I. rrocJie.u.yrow;11e CTPYITTYPHhie H3MeHeHl1H 11 
cPYHKUl10HaJibHhIH HCXO.D. TpaBMhl M03ra 3aBl1CHT TaK
)l(e 11 OT TH)l(eCTH BTOp11qHhlX MexaHH3MOB rronpe)l(.lJ.e
Hl1H (oTeKa, HllleMHl1, r11n0Kc11tt H .u.p.). Halll1111ccne
.llOBaH11H rroKa3aJil1, 'ITO nospe)l(.lJ.eHHH MT 11 KCT c 
pa3B11THeM 11X Bbipa)l(eHHOH aTpo¢11H rrp11 TH)l(eJIOH 
¢opMe LI.Arr Ha6JIIO.D.aJIHCb y 60JihHbIX c l.faCTHY:HbIM 
BOCCTaHOBJiett11eM C03HaHmI, TIC11Xl1l.feCKl1X H JJ:BHra
TeJibHhIX cPYHKUHH ( COCTOHHHe MHHHMaJibHOfO lf .u.e-
311HTerp11posaHHOfO co3Hamrn, TeTpa- H reMJfrrape3i:,r) 
lf]Ilf y 60JibHbIXB rrepCHCT11pyrow;eM BereTaTHBHOM co
CTOHHHl1. 

rroJiyqeHHhie .u.aHHhie CBH.lleTeJihCTBYIOT o TOM, Y:To 
rrpouecchr nereHepaumi npoBo;:i:si:rn;ttx rrYTei1: rrptt LI.Arr 
OXBaTbIBaIOT nepHO)l OT HeCKOJibKHX He,n;eJib AO 8-12 
Mee, Y:TO IlOATBep)l(.lJ.aeTCH ony6JIHKOBaHHhIMH paHee B 
JI11TepaType pe3yJihTaTaMH KaK Mop¢oJiorttY:ecKHX, TaK 
Jf MPT-JfccJie.lloBaHHH [11, 12, 17, 34, 36, 38, 44, 45, 
50, 51). 

Haw6onee HHTp11ryIOIUl1M ocrneTCH sonpoc o TOM, 
MO)l(HO Jil1 c IlOMOID;bIO cospeMeHHbIX MeTOJJ;OB mnya
Jil13aUHH HAeHTl1cP11UHPOBaTb He TOJibKO .u.ecTpyKUJfJO 
H ,n;ereHepau11ro, HO 11 pereHepaumo rrpoBOAHIUHX rry
rew. Hallll1 KJIJfHlfqecI<He Ha6JIJO,JJ;eHl1H 11 ,n;aHHhIC .llPY
mx aBTOPOB CBHACTeJibCTBYIOT 0 B03MO)l{HOCTH BOC
CTaHOBJieHl1H IlCJfXH'IeCKOH .llCHTCJibHOCTH llOCJie AJIH
TCJibHOfO BereTaTHBHOfO COCTOHHl1ll 11Jil1 COCTOHHl1H 
MHHl1MaJibHOf0 C03HaHl1H qepe3 HeCKOJibKO MeCHUeB H 
JJ;a)l(e JieT IlOCJie TH)l(eJIOH TpaBMbl. IlOBbilllem1e IlOKa-
3aTeJieH <DA npH ,n;11HaM11qeCKl1X HCCJICJJ:OBaHHHX OT

.n:eJibHblX nam1eHTOB B HaweM: cepHH H B eJJ:JfHlf'IHblX 
Ha6JIJO,n;emrnx ,n;pymx aBTOPOB [45, 53) He HCKJiroqaer 
TaKOH B03MO)l(H0CTl1. 
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KOMMEHTAPHif 

Btte.npeHHe B KJIHHH'!eCKYJO npaKTHJ<y MeTO.na .nmpcpy311-
0HHO-TeH30pttoM: MPT n03BOJIHJIO nony'laTb KOJIH'!ecTBeH
Hbie H Ka'!eCTBeHHbie noKa3aTeJIH COCTOHHHH npOBO.!lHlll.l'IX 
nyreM: rOJIOBHOro M03ra KaK B HOpMe, TaK H np11 naTOJIOrHH. 
BMecTe c TeM .no nocne.nHero apeMeHH He 6bmo 11ccne.n0Ba
HHH npos0Mm11x nyreii c TPeXMepttoii (3D) 11x peKoHCT
PYKUHe:il np11 T.IDKeJioM .nmpcpy3HOM aKcottanbHOM noape)l(
.neHHH ():(A.II) KaK B OCTIJOM, TilK H B ornaneHHOM nep110.ne 
nocne TIJaBMbl npH pa3.JJH'IHbIX Bap11aHTilX paCCTIJO:ilCTBa 
C03HaHml, ncHXH'leCKHX H .!lBHraTeJibHbIX <PYHKUHil:. 

A1nopb1 snepBbie noKa3anH, '!TO MII MO)l(eT CJIJ')KHTb 
Mo.neJiblO MHoroMepttoro pacmeIUieHm1 Mo3ra B pe3ynhTaTe 
pa3py111emrn: KaK KOMHCCypa.JibHbIX (Me)l(nOJiyurapHb!X), ac
cou11aTHBHblX (BHyrpHnonywapHbIX), TaK H npoeKUHOHHblX 
(KOPKOBO-nO.!lKOpKOBblX }f KOpKOBO-CTBOJIOBblX) CBH3e:il. 

YcnmoRIIeHo, 'ITO y nocrpanasrn11X c. MPT-npH3HaKaMH 
noape)l(!(emrn 11 rrOCJie.nyiome:il aTpocp11eil M030JIHCTOro Tena 11 
CTBOJia M03ra BbD(O.!l H3 KOMaT03HOro COCTOHHIDI 6bUI B03MO
)l(eH '!epe3 TpaH31ITOPHOe BereraTHBHOe COCTOHHHe .no COCTOH
HIDI MHHHMaJ!bHOro C03HaHIDI JIH6o '!epe3 3aTIDKHOH rrepHO.!l 

.ne:mHTerpHpOBaHHoro C03HaHIDI co CTOHKHMH HapywemrnMH 
ncHXH'!eCKHX <PYHKUHM:. BMeCTe c TeM y nau11eHrOB c arnocH
TeJihHO 6bICTpbIM H IIOJIHbIM BOCCTaHORIIeHHeM nCHXH'leCKO:il 
.neHTeJibHOCTH npH HCCJie.!lOBaHHH '1epe3 HeCKOJlbKO Mecnuea 
nocne MII CTpyicrypa M030JIHCToro TeJia He nperepnena cy
meCTBeHHhIX H3MeHeHH:il. 0.!lHOCTOpOHHee HJIH .!lBYCTOpoHHee 
noBpe)l(!(eHHe H nOCJie.nyJOll.{IDI .nereHepauIDI KOprnKOCilHHa.Jlb
HblX "IpaKTOB Ha6JII0.1laJIHCb y nocrpanaBWHX c npH3HaKaMH no
Bpe)l(!(eHHH CTBOJia M03ra H KJIHHH'lecKHMH npOHBJieHID!MH 
.nmrraTeJihHhIX pacc"Ipo:ilCTB. AB'ropl)1 n0Kll3a.TI11, '!TO npoueccbl 
.nerettepau1111 nposo.nm.u11X nyre:il np11 MII OXBaThIBalOT nep11-
o.n OT ttecKOJibKHX tte.nenh .no 8-12 Mee. B O.!lHOM 113 Ha6mo
.neH11ti asrnpaM Y.!laJIOCh sep11cpH:UJ.iPOBaTh np113HaJ<H .nocrosep
Horo ttapacramrn KOJIWiecrneHHbIX noKa3aTeJieti cppaI<UHOH
ttoil aHH30'rpOill1H KaK B M030JIHCTOM TeJie, TllK H no xo.ny KOp
THKOCIIHHaJlbHbIX TpaI<.TOB np11.!lHHa~rn:qecKOM11cc11e.n0Ba.HHH 
60JibHOH c THilH'IHbIM .1IH<P¢Y3Hb!M aKCOHaJlbHbIM IIOBpe:ll<ll;e
HHeM TIDKeJIOH CTeneHH H nocne.ny!OlUHM nOCJie KOMbl BOCCTa
HORJiem1eM C03Hamrn, HO coxpaHHIOLUeHCH IIHPaMH.!lHOH CHM
IITOMaTHKOH. 
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