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MPOrHO3NPOBAHWE TEYEHWA PACCEAHHOIO CKJ/IEPO3A
HA OCHOBAHUWN KNNHUKW N MPT-MOP®OMETPUN

N.B. IOPUHA, N.A. TPA3HOBA, A A. MUPAHOA

PA3aHCKUIA rOCYyAapCTBEHHbI MeAULUHCKUIA YHUBepCUTET nM. akad. W.MM. MaBnosa,
yn. BeicokoBonbTHasA, 9, 390026, r. PsizaHb, Poccuitickas ®egepauymns

Llenn nccnefoBaHnsA: cpaBHUTENbHbIA aHaNN3 KJMHUYECKOro U MOPJOMEeTPUYECKO-
ro MPOrHO30B TeYyeHUA paccesHHoro ckneposa (PC) B 3aBUCUMMOCTWU OT A/IUTENBLHOCTU 3a-
60neBaHMA U KANHNUYECKOW (hopmbl. MaTepuanbl U MeToabl: 06cnegoBaHo 20 NaLneHTOB C
[OCTOBEPHbLIM AMAarHO30M pPacCesiHHOro CK/epo3a M 06w UM CPOKOM HabNAeHNA He MeHee
5 net. Cpok 3abosieBaHna coctaBui OT 1 rofga o 22 net, KOJINYECTBO BU3MTOB OT 3 A0 9.
Bcem nauueHTam Ans NOATBepXAeHUA AmarHosa nposogunoce MPT wuccnegosaHue. Ana
OLEHKM MPOrHo3a TevyeHUs 3aboneBaHnA 6bi1 MPUMEHEH PErPecCUOHHbLIN aHann3 Nno Knu-
HUYECKUM M MOPKOMETPUYECKMM NapamMeTpam, C MPOrHOCTMYECKON 3HAYMMOCTbIO 6osee
0,5. KnuHunyeckmne napameTpbl BKAOYanuM cpok 3abonesaHus (B rogax), yposeHb EDSS (B
6annax) n Tun TedeHns PC. MopdomeTpuryeckme napameTpbl BKAYanm 10 nokasaTtesnen,
ONKUCbIBaKOLLIMX OOKOBbIE XXEeNYAOUKN 1N MO3roBYIH NapeHxumy. Pe3ynbTaTbl: NMpu aHanuse
nokasatesiell KJAWHMYECKOro U MOpPMOMETPUYECKOro MPOrHo3a B 3aBUCMMOCTU OT A/N-
TeNbHOCTWN 3ab0neBaHUS BbISABJIEHbl CTAaTUCTUYECKW 3HAYMMble pas3nuMumsa B rpynnax c
ONTEeNbHOCTbLIO 3abonesaHus 1 rog, 6-10 net n 6onee 10 netT. AHanu3 nokasaTenen no
rpynnam B 3aBUCMMOCTM OT KJWMHWUYECKOW (opMbl 3abosieBaHMA MNPOAEMOHCTPUPOBan
CX0XXMe 3aKOHOMEPHOCTU: MOP(OMETPUYECKMIA MPOrHO3 4OCTOBEPHO OMepexaeT KANHuYe-
CKNii B febtoTe 3aboneBaHUsA, HaNnpPoTMUB, NPU BTOPUYUHO-NPOrPeaUEeHTHOM TEeYEHUN KNu-
HWYECKUA NPOrHO3 Bbille, YeM MO AaHHbIM MPT. Tpu pPeEMUTTUPYIOLLLEM pPaCCEAHHOM
CK/1epo3e JOCTOBEPHAA pasHuULLa Mo NPOrHo3y OTCYTCTBYeT. BbIBOAbI: Ha paHHUX CTagnax
PC HabnwogatoTcsa aTpouyeckne U3MeHEHUS BellecTBa M03ra, KOppempyrowme ¢ Tsaxe-
CTblO TeveHUA 3aboneBaHUs. PacyeT rnokasaTeneil NporHosa y nauneHToB NO3BOJISAET oOLe-
HUTb TUM Te4yeHUA 60M1e3HU, a Yy 60/IbHbIX C PEMUTTUPYIOLWNM TeYeHUEM - npefcKasaTb
nporpeccMpoBaHne U1 MNepexos BO BTOPUYHO-MpOrpeamMeHTHY0 ¢qopmy. KomnsekcHas
OUEeHKa K/IMHUYECKOro U MOP(OMETPUUYECKOro nNporHosa B JUHAMWUKE MOXET WUCMNO0JIb30-
BaTbCA A4/19 YTOUHEHUS TUNa TeveHUs 3ab0sieBaHUA U KOPPeKuuun Tepanuu.

Kntouesble C/oBa: paccesHHblid CKNepo3, TUN TevyeHns 601e3Hn, aTpodus ronoBHOro Mo3-
ra, MPT-mopomMeTpusa, NPOrHO3MpPOBaHMe TeuvyeHUst 601e3HN.

PaccesHHbIn cknepo3 (PC) sBnsetcs BPEMEHHOI HeBPONOrMun. MoBbILEHHOE BHU-
OfHON U3 Hanbonee 3HaYMMbIX MPob6IEM CO- MaHue K npo6neme PC cBA3aHO C Tem, 4TO
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CTpajalT MPeMMyLLecTBEHHO MONOAble NH0-
OV, Beflyline akKTUBHYIO COLMaNbHYIO U Tpy-
LOBYIO [feaTenbHOCTb [1, 2]. Bofiee vem y
NofIoBUHbI 60/1bHLIX PC yepe3 10 net BO3HU-
KalT TPYLHOCTU B BbINOJSIHEHUM Mpodec-
CUOHaNbHbIX 0653aHHOCTeR, yepe3 15 nert -
npo6nembl B CaMOCTOATE/IbHOM MNepejBuKe-
HUX 1 B camoobenyxmeaHum [3]. Mpu aTOM
MeXaHu3Mbl (HOPMUPOBAHWUA HEBPOJIOrnYe-
CKOro pgeguumnta, ocobeHHO HeobpaTMMOro,
OCTatoTCA MPeLMeTOM MHOTOUYUCEHHBIX Ha-
YUHbIX UccnefoBaHuN.

B HacTofliee BpemMAa MMeHHO atpodus
LleHTpaNbHOW HEepPBHOWM CMUCTEMbI (FOSI0BHOIO
M CMWHHOrO MO3ra) CUYMTAeTCH OTBETCTBEH-
HOM 32 HeyK/IOHHOe NporpeccupoBaHue oua-
roBOW HEBPONOrMYecKoin cumnrtomaTukm [4].
Mpn 3TOM aTpoduyeckme WU3MEHeHUs npu
PC o06ycnoBfieHbl He TONbKO 04aroBOW W
ANDEY3HOMW noTepeint MnennHa, HO U Helpo-
JereHepaTtMBHbIM MpPOLLECCOM C NOTepen ak-
COHOB, YTO OTpaXaeTcs B YMeHbLUEHUN 00b-
emMa Kopbl M MOLKOPKOBBLIX CTPYKTYpP r0/10B-
Horo mo3sra [5, 6]. B HacTodwee Bpems aT-
podma 6enoro m ceporo BeLiecTBa MO3ra,
oLueHnBaemas c nomouwibto MPT MOXeT Bbl-
ABNATLCA YXe Ha paHHeW ctaguwm 3abone.a-
HUA 1 paccmaTpuBaeTcs, Kak Haubosnee cne-
UMPUYECKMn MapKep TsaxecTu 3aboneBaHuA
[4, 7]. Ana oOuUeHKN aTPOPUUECKUX U3MEHe-
HWUiA npu PC yao6HO Mcnosib3oBaHWe INHEN-
HbIX CNOCO60B M3MepeHus. OHW BK/IOYAKOT B
ceba  M3MepeHue WMNPUHBbI  XKeNy[04KoB,
TONIWMHBI  NapeHXUMbl TO/I0BHOIO  MO3ra,
MeXbALEepHOro rnokasatens, a TakXe u3me-
peHue pasMepoB MO30/UCTOro Tena [8, 9].

BHegpeHne MPT B KAMHUYECKYHO
NPakTUKY NO3BOIUIO C A0CTATOYHO BbICOKON
TOYHOCTbIO BM3yann3npoBaTb O4aru Aemue-
NNHU3ALMN 1N aTpohnyecKmne U3MeHeHUs npu
PC, B TOM uucne u B gnHamuke. OfHaKO BO-
NMpocC 0 KOoppenaumax Mexgy MOopghoMeTpu-
YeCKMMM MapamMeTpamMu Un KJINHUYECKUMMU
[JaHHbLIMM NPU pas3INYHbIX TUNax TevyeHus PC
ocTaetcs OTKpbITeIM [10, 11]. Heobxogmmo
npoBefeHne LUHAMUYECKUX WCCef0BaHWiA,
B KOTOpPbIX AaHHble MPT MOXHO conocTas-
NATb C K/AWHWYECKUMW pe3ynbTatamu Ans
yCOBEPLUEHCTBOBAHNA MPUXU3HEHHON Auar-
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HOCTMKW W NpOrHosmMposaHua TeyeHus PC
[12, 13].
Uenb nccnegosaHung

CpaBHUTENbHbIA aHanu3 KIWHUYECKO-
ro 1 MOpOMETPMYECKOTO NPOrHO30B Teye-
Hua PC B 3aBUCMMOCTM OT [ANWUTENLHOCTU
3a00/1eBaHUA U KIIMHUYECKOW POPMBI.

Matepuanbsl n MetTofbl

O6cneposaHo 20 nayuMeHToB, 9 MYyX-
YMH 1 11 >KeHUIMH, C LOCTOBEPHbLIM AMarHo-
30M paccesiHHbI CKNepo3 COrfacHo Kpute-
pusm MakgoHanbga (2005, 2010), ¢ o6wWuMm
CPOKOM HabnogeHus He meHee 5 neT. Cpok
3aboneBaHMa coctaBmn OT 1 roga Ao 22 neT,
Konnyectso BuM3nToB OoT 3 fo 9, Bcero - 87
BM3nTOB. OLEHKA HEBPONOrNYecKoro craTy-
ca nMauueHTOB MpOBOAMNACL MO LUKane
(PyHKUMOHANbHBIX cucTem KypTuke u wkane
nHusanuansauun EDSS.

Bcem nmauuveHTam Ana noATBEpXKAEHUSA
gvnarHosa 6bino nposegeHo MPT-uccne-
[JO0BaHMe Mo O06LWenpuHATON MeTOANKE B
Tpex npoekuuax B pexumax T1, T2 u npo-
TOHHOWM MIOTHOCTM Ha annapaTe C Hanpsxe-
HMem marHutHoro nond 15 Tn. PyTuHHOe
onucaHne CTPYKTYypbl FON0BHOro Mo3ra fo-
NMOMIHANOCL CNeunanbHbIM - MCClefoBaHeM
no NpoToKony, pa3paboTaHHOMY Ha Kadenpe
HEeBpoONOrMnm n Henpoxumpyprum ®re0y BO
Pa3srMY MuH3gpasa Poccuu.

CTaTuCTMYeCKniA aHann3 nosy4YeHHbIX
pesynbTaToB MPOBOAW/ICA C UCMO/b30BaHNEM
CTaTUCTMYECKO nporpammbl  SPSS  for
Windows 13.0. Ond aHanuM3a MCNonb3oBa-
NINCb HenapaMeTpUYeCcKne MeTobl, TakK KakK B
60NbLWIMHCTBE BbIOOPOK pacnpegeneHne npu-
3HaKOB He COOTBETCTBOBANO HOPManbHOMY
pacrnpefeneHnto. HomuHaibHble MNPU3HaKK
npeacTasneHbl B BUAE abCOMIOTHBIX U OTHO-
CUTE/bHbIX 4YacToT, CpPefHMe 3HayeHusd - B
Buge Mxm. [0CTOBEPHOCTb Pas3NYMii Bbl-
60poK onpefenanacb C UCNOSIb30BAHNEM He-
napameTpuyecKmnx KpuTtepunes MaHHa-
YutHu. Mpu p<0,05 pasnmume cymnTanoch
3HauuMbIM. CTaTUCTUYECKUI/ aHanu3 CBA3M
NpPU3HaKoB MpPoOBOAMICA C MOMOLbLIO Hena-
pameTpnyecKoro meToa Koppenauuu
CnupmeHa. [And mMofenuposaHWsA MNPOrHosa
TeyeHUs 3abosieBaHNA 6GblN NMPUMEHEH METO[,
NNHENHOro perpeccCUoOHHOro aHanunsa.
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PesynbTaTbl U X 06CyXaeHne

[ns oueHKM nporHosa TevyeHus 3abo-
neBaHUs Obl1 NPUMEHEH NWHENHbIA perpec-
CWMOHHbIA aHanuM3 no AByM BuAam napamert-
POB: K/IMHUYECKUM N MOP(OMETPUYECKUM, C
NPOrHOCTUYECKOWM 3HaUMmMocTbo 6onee 0,5.

KnnHnyeckne napameTtpbl, UCMOb3ye-
Mble B KayeCTBe BbIXOAHbIX MepPeMEeHHbIX,
BK/lOYanuM B ceba cpok 3aboneesaHus (B ro-
fax), ypoeeHb EDSS (B 6annax) u Tun Teye-
Hua PC. [nA nposefeHua aHanmsa Tunam
TeueHus PC Oblin MPUCBOEHbLI YC/IOBHbIE
Lungposble 0603HaveHus: 1 - pebioT (APC),
2 - pemuttupytowuini PC (PPC), 3 - BTOpUY-
Ho-nporpegueHTHbln PC (BIPC).

Cpean MPT-napameTpoB B KayecTse
BbIXOAHbIX MepeMeHHbIX Oblnn BblOpaHbl Cre-

Jylolime: napaMmeTpbl, OLUeHWBatoLlwme pasme-
pbl OOKOBbIX XXENYA0UYKOB - LIMPUHA NepeaHe-
ro pora, Tena v 3agHero pora 60K0BOro xeny-
[O4YKa cnpaesa W CfeBa; MapameTpbl, OLEHU-
BalOLLMe MO3rOBYK MapeHxumy - TOWUHA
NapeHxXmm NO6HbIX A0Nei 60MblWMX nonyLua-
puin cnpaea W cnesa; napameTpbl, OLeHVBal-

liMe pa3mepbl MO30/IUCTOFO Tena - LIMPUHA
KONeHa 1 CTBO/IA MO30/IUCTOrO Tefa.
Bcero B PErpeccuOHHbIii  aHanu3

BKNKOUYEH 261 KAMHUYECKUIT MNOKasaTelb U
870 mopomeTpruUecKnX napaMeTpos.
MpoaHanu3npoBaHbl NokKasaTenu npo-
rHosa tevyeHusa PC B 3aBUCMMOCTU OT 4/INTESb-
HOCTW 3aboneBaHWs. PacnpefeneHue nauueH-
TOB Ha rpynnbl B 3aBUCUMOCTU OT ANUTESIbHO-
CTV 3a60neBaHnA NpeacTaBneHo B Tabnuue 1

Tabnuua 1

XapakTepucTuKa rpynn nalueHTOoB B 3aBUCUMOCT U
0T AMTenbHOCTK 3aboneBaHnsa (M+m)

NTENbHOCTb CpefHuiA BO3pacT, CpenHuin cpok CpeaHwia 6ann
ﬂ'3260ﬂeBaHVIF| Konnecteo, N P neT P 6§n§3Hl/l, /lieT P 'CI"EDSS
1ron 17 29,18+1,86 1,00+0,00 1,94+0,16
2-5 net 29 29,55+1,47 3,48+0,22 2,55+0,15
6-10 net 21 36,14+1,65 7,76+0,31 3,59+0,21
Bonee 10 net 20 36,25+2,10 14,85+0,63 3,65+0,31

Pe3ynbTaTbl CpPaBHWTENbHOIO aHann3a
KNIMHUYECKOTO U MOPOMETPUYECKOTO NOKa-
3aTefieil NPOrHO30B MO rpynnaM B 3aBUCKMMO-

CTW OT [ANUTENbHOCTU 3abonesaHusd nNpeg-
CTaB/NeHbl Ha pUcyHke 1

Puc. 1. CpaBHUTENbHbIA aHanM3 KNMHUYECKOTO 1 MOPOMETPUYECKOr0 NPOrHO30B TedeHns PC
no rpynnam B 3aBUCUMOCTM OT AUTENbHOCTM 3a601eBaHUs
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Mpn CcpaBHUTENbHOM aHanu3e KAWHU-
4ecKoro U Mop(OMETPMYECKOr0o MPOrHO30B
Mo rpynnam B 3aBMCMMOCTM OT CpoKa 3a60-
NeBaHNsA NONyYeHbl Cnefyole pesynbTathl.
BbisiBNeHbl  JOCTOBEPHble  CTATUCTUYECKU
3HaYUMBbIE Pa3NNUUA MeXAY KIMHUYECKUM U
MOP(OMETPUYECKUM NPOTrHO30M B rpynmnax ¢
ONUTENbHOCTBIO  3ab60/1eBaHUS 1 rog
(p=0,002), 6-10 net (p=0,021) n 6onee 10
net (p=0,046). Ha paHHuX cTaguax 3abone-

BaHWA NPOrHo3 no faHHbiMm MPT npesbiwaeT
KNUHUYECKWIA, B TO BPeMs Kak npu 60/bLIoM
cpoke 3ab0/ieBaHNA K/IMHWYECKU MPOrHO3
onepeXkxaeT MOP(POMETPUYECKHUIA.

Takxke Oblna NpoBefieHa OUEHKa K-
HWYECKOro M MOP(HOMETPUYECKOTO MPOrHo-
30B B 3aBMCMMOCTW OT Tuna TeyeHus PC.
PacnpegeneHve nayvMeHTOB Ha rpynnbl B 3a-
BMCMMOCTU OT KIMHUYECKON (hopmbl 3abone-
BaHWA npeAcTaB/ieHOo B Tabnuue 2.

Tabnuua 2
XapakTepucTuKa rpynn naymeHToB B 3aBUCUMOCTU
0T KIMHUYECKON hopmbl 3abonesaHns (M+m)
[narHos Konunuectso, N CpepfHwii BospacT, /IeT %giﬂgnﬂ Cﬁ:TK CpepgHwin 6ann EDSS
[Je6roT PC 23 27,96+1,33 1,74+0,26 1,87+0,12
PPC 46 32,63+1,36 7,39+0,73 2,77+0,09
BIrPC 18 38,50+1,46 11,00+1,09 4,72+0,20

Pe3ynbTaTbl CPaBHWTENBHOIO aHaan3a
KIMHNYECKOro ¥ MOP(OMETPMUYECKOTrO Mpo-

rHO30B MO rpynnam B 3aBUCUMOCTK OT TUNa
TeyeHnsa PC npefacTtaBneHbl Ha PUCYHKe 2.

Puc. 2. CpaBHUTENbHbIN aHaIN3 KJIMHNYECKOro U MOPOMETPMYECKOr0 NPOrHO30B TedeHus PC
no rpynnam B 3aBUCUMOCTU OT KNIMHUYECKOW PopMbl 3a60/1eBaHUS

Mpn aHanM3e nokasaTefield MNPOrHo3a
BbISIB/IEHbl CXO0XWE 3aKOHOMEPHOCTU: MOop-
(hOMETPUYECKNIA MPOrHO3 [OCTOBEPHO Ofe-
PeXaeT KNMHUYECKnIi B Ae6toTe 3a601eBaHUS
(p<0,001), Hanpotms, npu BIMPC KnnHu4e-
CKWUI NporHo3 goctoepHo (p<0,001) Bbiwe,
yeM Mo gaHHeim MPT. IMpun PPC pocTtoBep-
Has pasHuLa no NPorHo3y OTCYTCTBYET.
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B kauecTBe wunnwcTpaunm NONy4YeH-
HbIX AaHHbIX NPUBOANM CNeAyHLWUA KNUHK-
4yecKuii npumep.

MauneHT 1., 1975 r.p., 3a6onen B 1997
I, BbICTaB/eH AMArHO3 pacCesiHHbI 3Hueda-
nomunennt, EDSS 15 6anna. B TteueHue 10
NeT - OTCYTCTBUE HapacTaHWs HEBPOSOrMye-
CKO CMMNTOMATUKM W HOBbIX 04YaroB fe-
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muennHusauun. B 2007 r. nepeHec KAWHU-
yeckoe 060CTpeHune, No gaHHbIM MPT - yBe-
NnyeHne obbema M Ko/MM4yecTBa 04aroB [e-
muennHusaunn. EDSS 2 6anna. BbicTaBneH
anarHos PPC, Ha3HayeHa WUMMYHOMOAY/M-
pytowasa Tepanuusa (rnatupamepa auerar). C
2007 no 2011 rr. - cTabunbHOE COCTOSIHWE,
KNMHNYECKUX 060CTpeHnid He Bbino. B 2011

r. peskoe yxyfweHue cocTtoaHua, EDSS
4,5 6anna, [WarHoCcTMpoBaHO BTOPUYHO-
nporpegneHTHoe TeveHne PC. B panbHeit-
LeM HeBpoOJsiormyeckas CMMNTOMaTUKa HeyK-
NIOHHO HapacTasna.

Ha pucyHke 3 npefcTaBfieHbl nokasare-
M KIMHWYECKOro Uu  MOP(OMETPUYECKOro
NporHosa B guHamMuKe 3a 18 net 3abosieBaHuA.

Puc. 3. KnuHuueckunii npumep. MNMokasatenn KAMHNUYECKOro 1 MOPOMETPMYECKOr0 NPOrHO30B
60/bHOTO J1. B guHamMuKe 3a 18 net

B faHHOM K/IMHWYECKOM npumepe MOp-
(hOMeTpUYecKne WN3MEHeHNs, NpPUBOAALLNE K
nporpeccMpoBaHuio 3aboseBaHns, Hayanucb
ropasfo paHblle, Yem YCTaHOBNEH KIUHUYe-
CKWIN AmarHo3. Yxe Ha 3 Bu3NTe MopdomeT-
PUYECKUIA MPOrHO3 NPUOBAN3NACA K 3HAYEHUIO
PPC (1,96), 4TO MOr/10 NO3BONNTL YCTAHOBUTH
OVAarHo3 ¥ HasHauuTb WMMYHOMOZY/NPYHO-
Wyl Tepanuio Ha 5 neT paHblle. Pe3koe 060-
CTpeHune 3ab0/1eBaHNA N 3HAYUTENIbHOE YBeNn-
yeHWe Mnokasartens KAMHNYecKoro nporHosa (c
1,8 no 2,8) umeno mecto Ha 14 rogy 3abone-
BaHWA, HO MO AaHHbIM MopdomeTpun (2,33)
BblfBNneHue nepexoga PPC B BIMNPC B0O3MOXHO
66110 yXe Ha 12 ropy, T.e. 3a 2 rofa A0 Knu-
HUYECKOTr0 yXYALLEHNA.
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BbiBOAbI

1. ATponyecKne M3MEeHEHUs BeLLecT-
Ba MO3ra HauMHaKTCA YXe Ha paHHWUX cTa-
anax PC u asnaitcsa 60/ee TOYHbIM NoKasa-
TeNnem TAXeCTW 3ab0/ieBaHUA, YeM KIUHUYe-
CKVE MPOSABIEHUS.

2. MpeobnagaHve nokasatens mopgo-
MeTPMYECKOro NporHo3a Hag KJIMHUYEeCKUM y
60/1bHBIX C peMutTUpyrowmm PC asndetcs
NnpeivKTOPOM ObICTPOro NpPOrpeccrpoBaHns
60ne3Hn 1 nepexofa B BIPC.

3. KomnsiekcHas OueHKa K/INMHWYeCKo-
ro 1 MOpHOMETPMYECKOro MPOrHo30B B Au-
HaMUKe MOXXeT MCMO0/b30BaTbCA 415 YTOYHe-
HUS TUNa TedyeHUs 3aboneBaHUs W Koppek-
Lu1n Tepanumm.

KOH( KT MHTEepecoB OTCYyTCTBYET.
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OPUTVMHANBHBIE NCCNELOBAHNA

PREDICTING THE COURSE OF MULTIPLE SCLEROSIS BASED
ON THE CLINIC AND MRI-MORPHOMETRY

L.V. LORINA, P.A. GRYAZNOVA, A.A. MIRANDA
Ryazan State Medical University, Vysokovoltnaya str., 9, 390026, Ryazan, Russian Federation

Aim: Comparative analysis of the clinical and morphometric predictions of the course
of multiple sclerosis (MS) depending on the duration of the disease and the clinical form. Ma-
terial and methods: 20 patients diagnosed with MS and observational period of at least 5
years were included in the study. The disease duration ranged from 1 to 22 years, the num-
ber of visits from 3 to 9. All patients underwent MRI investigation to confirm the diagnosis.
Regression analysis using clinical and morphometric parameters with a prognostic signifi-
cance of more than 0.5 were used to prognose the course of the disease. Clinical parameters
included the duration of the disease (in years), the level of EDSS (in points) and the type of
MS disease course. 10 morphometric parameters describing the lateral ventricles and the
cerebral parenchyma were also used. Results: Analysis of clinical and morphometric prog-
nostic parameters depending on the duration of the disease revealed statistically significant
differences in patient groups with 1 year, 6-10 years and more than 10 years disease dura-
tion. Group analysis depending on the clinical form of the disease showed similar patterns:
the Morphometric prognosis significantly precedes over clinical prognosis during disease de-
but, and on the contrary, in secondary progredient course of MS, the clinical prognosis pre-
cedes that of MRI. Relapsing form of MS did not reveal statistically significant differences in
terms of prognosis. Conclusion: In early stages of MS, atrophic changes in brain matter are
observed, which correlate with the severity of the disease course. Calculation of the prognos-
tic indicators in patients allows estimating the type of disease course, and in patients with a
remitting MS - to predict progression and transition to secondary-progredient form. Com-
plex dynamic assessment of the clinical and morphometric prognosis can be used to clarify
the type of disease course as well as therapy correction.

Keywords: multiple sclerosis, type of disease course, brain atrophy, MRI-morphometry,
prognosis ofdisease course.

Multiple sclerosis (MS) is one of the cits, especially irreversible ones, remain the
most significant problems of modern neurol- subject of numerous scientific studies.
ogy. Increased attention to the problem of Currently, central nervous system
MS is due to the fact that young people who (brain and spinal cord) atrophy is considered
are socially and occupationally active are responsible for the steady progression of fo-
mostly affected [1, 2]. More than half of MS cal neurological symptoms [4]. Atrophic
patients have difficulties in fulfilling their changes in MS are not only caused by focal
professional duties in 10 years, and after 15 and diffuse myelin loss, but also by neuro-
years develop difficulties of independent degenerative processes with axonal loss,
movement and self-service [3]. Mechanisms which is reflected by decrease in the volume
of the formation of such neurological defi- of the cortical and subcortical brain struc-
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tures [5, 6]. Currently, white and gray brain
matter atrophy, assessed by MRI, can be de-
tected at early stages of the disease and is
considered as the most specific marker of the
severity of the disease [4, 7]. For the evalua-
tion of MS associated atrophic changes it is
convenient to use linear methods of meas-
urement. These include measuring the width
of the ventricles, thickness of brain paren-
chyma, internuclear index, and the size of
corpus callosum [8, 9].

Introduction of MRI into clinical practice
has allowed us to dynamically visualize, with
high accuracy, foci of demyelization and
atrophic changes associated with MS. Howev-
er, the question of correlations between mor-
phometric parameters and clinical data for dif-
ferent types of MS course remains open [10,
11]. It is therefore necessary to carry out dy-
namic studies in which MRI data can be com-
pared with clinical results to improve diagnosis
and prediction of MS course [12, 13].

Aim of Research

Comparative analysis of clinical and
morphometric predictions of the course of
MS depending on the duration of the disease
and the clinical form.

Materials and Methods

20 patients, 9 male and 11 female were
included in the study, with a confirmed diag-
nosis of MS according to McDonald's criteria
(2005, 2010), with a total observation period
of at least 5 years. The disease duration
ranged from 1to 22 years, the number of vis-
its from 3 to 9 (in total - 87 visits). Evalua-
tion of the neurological status of patients was
carried out according to the Kurtzke Func-
tional System Scale (FSS) and the Expanded
Disability Status Scale (EDSS).

For diagnosis confirmation, all patients
underwent MRI investigation using a con-
ventional 3 projection technique in T1, T2
and proton densities on a device with a mag-
netic field strength of 1.5 T. The routine de-
scription of brain structures was supplement-
ed by a special study based on the protocol
developed at the department of neurology
and neurosurgery - Ryazan State I.P. Pavlov
Medical University.
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Statistical data analysis was conducted
by means of SPSS computer program package
(SPSS for Windows 13.0.) Nonparametric
methods were used for analysis, since most
data samples did not correspond to the normal
distribution characteristics. The nominal char-
acteristics were represented in the form of ab-
solute and relative frequencies, the average
values in the form M £ m. Significance of dif-
ferences of parametric variables in these
groups was assessed by Student's criterion and
with Mann Whitney U test for median values.
The results are evaluated within 95% confi-
dence interval and P values <0.05 were con-
sidered statistically significant. Spearman
nonparametric correlation coefficient was
used to evaluate the relationship among varia-
bles. Linear regression analysis was used to
create a mathematical model for the prognosis
of the course of the disease.

Results and Discussion

To assess the prognosis of the course of
the disease, linear regression analysis was
used for two types of parameters: clinical and
morphometric, with a prognostic significance
of more than 0.5.

The clinical parameters used as output
variables included the duration of the dis-
ease (in years), the level of EDSS (in points)
and the type of MS disease course. To carry
out the analysis, the types of MS disease
courses were assigned conditional numerical
(nominal) designations: 1-debut (DMS), 2-
remitting MS (RRMS), 3-secondary-
progredient MS (SPMS).

The following variables were chosen as
output variables for MRI parameters: the pa-
rameters estimating the size of the lateral
ventricles - the width of the anterior horn, the
body and posterior horn of the lateral ventri-
cle on the right and left; Parameters that as-
sess the cerebral parenchyma - parenchymal
thickness of right and left cerebral frontal
lobes; Parameters that assess the size of the
corpus callosum - the width of the genu and
trunk of the corpus callosum.

A total of 261 clinical and 870 mor-
phometric parameters were included in the
regression analysis.
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The prognostic parameters of the of patients in groups, depending on the dura-
course of MS depending on the duration of tion of the disease, is presented in table 1
the disease were analyzed. The distribution

Table 1

Characteristics ofgroups ofpatients depending on the duration ofthe disease (M+m)

Disease duration, Number of Average age, years Average disease term, Average EDSS
years patients, N years score
1 17 29,18+1,86 1,00+0,00 1,94+0,16
2-5 29 29,55+1,47 3,48+0,22 2,55+0,15

6-10 21 36,14+1,65 7,76+0,31 3,59+0,21

more than 10 20 36,25+2,10 14,85+0,63 3,65+0,31

The results of group comparative anal- pending on the duration of the disease are
ysis of the clinical and morphometric prog- presented in figure 1

nostic parameters of the disease course de-

Figure. 1 Group comparative analysis of the clinical and morphometric prognostic parameters
of MS disease course depending on the duration of the disease

In group comparative analysis ofthe clin- the prognosis for MRI data is greater than that
ical and morphometric prognostic parameters of of clinical data, while for longer periods of the
MS disease course depending on the term of the disease the clinical prognosis precedes mor-
disease, the following results were obtained. phometric prognosis.

Statistically significant differences between the Clinical and morphometric prognosis
clinical and morphometric prognosis in groups were also evaluated depending on the type of

with a duration of 1 year (p=0.002), 6-10 years MS disease course. The distribution of pa-
(p=0.021), and more than 10 years (p=0.046) tients in groups depending on the clinical
were revealed. In the early stages of the disease, form of the disease is presented in table 2.

Table 2
Characteristics ofgroups ofpatients depending on the clinicalform ofthe disease (M+m)

. . Number of Average disease term, Average EDSS
Diagnosis - Average age, years
patients, N years score
DMS 23 27,96+1,33 1,74+0,26 1,87+0,12
RRMS 46 32,63£1,36 7,39+0,73 2,77+0,09
SPMS 18 38,50+1,46 11,00+1,09 4,72+0,20
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The results of group comparative anal-
ysis of the clinical and morphometric prog-

nosis depending on the type of MS disease
course, are shown in figure 2.

Figure 2. Group comparative analysis of the clinical and morphometric prognosis depending
on the clinical forms of MS

When analyzing prognosis indicators,
similar patterns were revealed: the morphomet-
ric prognosis significantly preceded the clinical
one in the debut of the disease (p<0.001), on
the contrary, in the case of SPMS, the clinical
prognosis is significantly (p<0.001) higher than
that of MRI data. With RRMS, there is no sta-
tistically significant difference.

As an illustration of the obtained data,
we present the following clinical example.

Patient L., born in 1975, fell ill in
1997, diagnosed with disseminated encepha-
lomyelitis (DEM), EDSS 1.5 points. Within
10 years - neither progression of neurologic
symptoms nor new foci of demyelization. In
2007 - clinical exacerbation, according to
MRI - an increase in the volume and number
of foci of demyelization. EDSS 2 points. Di-
agnosed with RRMS and immunomodulatory
therapy is prescribed (Glatiramer acetate).
From 2007 to 2011 - stable condition, with
no clinical exacerbations. In 2011, a sudden
deterioration of condition, EDSS 4.5 points,
diagnosed with SPMS. With time, neurologi-
cal symptoms steadily increased.

Figure 3 shows the parameters of the
clinical and morphometric prognosis dynam-
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ically over the 18 year course of the disease.
In this clinical example, the morphometric
changes leading to the progression of the dis-
ease began much earlier than the clinical di-
agnosis was established. As early as the 3rd
visit, the morphometric prognosis ap-
proached the value of the RMS (1.96), which
allowed for the diagnosis and prescription of
immunomodulatory therapy 5 years earlier.
The sudden exacerbation of the disease and
significant increase in clinical prognosis pa-
rameters (from 1.8 to 2.8) occurred during
the 14th year of the disease, but according to
morphometric data (2.33), detection of the
transition of RRMS to SPMS was already
possible on the 12th year of the disease, 2
years before clinical deterioration.
Conclusions

1. Atrophic changes in brain matter
begin in the early stages of MS and are a
more accurate indicator of the severity of the
disease than clinical manifestations.

2. The predominance of morphometric
prognostic parameters over clinical parame-
ters in patients with RMS is a predictor of the
rapid progression of the disease and the tran-
sition to SPMS.
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Figure 3. Clinical example. Parameters of clinical and morphometric prognosis of patient L.,
dynamically over the 18 year course of the disease

3. Complex assessment of clinical andused to clarify the type of disease course and

morphometric prognosis in dynamics can be
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