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PE3IOME

BeeaeHue. Y3V nepucbepmyeckmx HepBOB MOMOraeT B AMCOPePEHLMAALHOM AMArHO3e BOKOBOrO AMMUOTPOChmyecKoro ckaeposa (BAC)
M KypabeAbHbIX 3060AEBAHMMI, MMEIOLLIMX CXOXYIO KAMHMYECKYIO KapTUHY. Tak npu BAC naowiaab nonepeyHoro cevyerms (MMNC) Hepeos pyk
M CMIMHHOMO3rOBbIX HEPBOB HE MEHSAETCH MAM AQXKE YMEHBLLIAETCS B CPABHEHMM CO 3AOPOBbIMM, TOTAQ KAK MPH KAMHUYECKM CXOXEeM COCTOS-
HUM — MYABTUDOKAABHOM MOTOPHOM Herponatum (MMH) MINC HepBOB yBEAMYMBAETCS U MMEET XAPAKTEPHbIN ¥Y3-NATTepH M3MEHEHMM B BUAE
yBeanyeHus [MMNC B MPOKCUMAABHBIX OTAEAQX HEPBOB PYK M CIIMHHOMO3IOBbIX HEPBOB MAEYEBOTO CMAETEHMS.

Lleab uccaesoBanmns. CpasHuTh [1MC HEPBOB PYK M CMMHHOMO3rOBbIX HEPBOB MAEYEBOrO CMAETEHUS Yy 3A0POBbIX M Y naumeHTos ¢ BAC 1 MMH.
Matepuanabl n meToabl. [TooBeaeHO Y3UN nepucbepuyeCckmux HEPBOB PYK M CMIMHHOMO3IOBbIX HEPBOB C 2-X CTOPOH y 31 naumeHta ¢ BAC u 25
naumMeHTos ¢ MMH. B KOHTPOAbHYIO rpynny BOLLUAW 92 3A0POBbIX HE MMEIOLLIME 3060AEBAHMI HEPBHOM CUCTEMBI, O TAKXE COCTOSHUM, MOTEHLIM-
QAbHO BbI3bIBAIOLLIMX MOPAXKEHME NeprdbepmnieCKON HEPBHOM CUMCTEMBbI. MICCAEAOBAHME MPOBOAMAOCH HO YABTPO3BYKOBOM CKAHEpPE «Sonoscape
S20n (Kutan) AMHenHbIM AQTYMKOM 815 MILL.

Pe3yabTaTbl. CpeaHme 3HavyeHus MMC HepBOB PyK M CMMHHOMO3IOBbLIX HEPBOB MAEYEBOrO CMAETEHMS Y NAUMEHTOB C BAC 1 B rpynne KOHTPOAS
B OCHOBHOM He OTAM4aAMCb. OAHOKO OTMEYAAOCH yBeAndeHme [MMNC cpeAMHHOro HEPBA HA YPOBHE MAEYA CAEBA HA 23%, Ay4EBOrO HEpPBA CMNpa-
BA — HA 24 %, a TAKXXE AOKTEBOIO HEPBA CAEBA HA YPOBHE 3amACThi Ha 33% B rpyrnne BAC no CPABHEHUIO C KOHTPOAbHOM rpyrnnou. MMC Hepsos
y naumeHToB ¢ MMH 6biAQ AOCTOBEPHO BOAbLLIE, YeM Y NAUMEHTOB C BAC M MO CPABHEHMIO C KOHTPOALHOM rPynnou. [1pm 3TOM yBeAudeHne
HEPBHbIX CTBOAOB HOBAIOAGAQCH B MPOKCHMMAOAbHBIX OTAEAQX HEPBOB PYK M CITIMHHOMO3IOBbIX HEPBOB MAEYEBOrO CMAETEHMS C 2-X CTOPOH.
BbIBOABI. YABTDQA3BYKOBOE MCCAEAOBAHME NEPUAPEPUIECKMX HEPBOB SBAFETCH HOAEXKHBIM MHCTRYMEHTOM AMGDCDEPEHLMAABHON AMATHOCTUKM
COCTOSHMMI, UMUTUPYIOLLIMX BAC, 1 MOXET LLUMPOKO MCMOAb3OBATLECSA B PYTUHHOM KAMHMYECKOM MPAKTUKE.

KAKO4YEBBIE CAOBA: yAbTDQ3BYKOBOE MCCAEAOBAHME NMEPUIPEPUIECKMX HEPBOB, MAOLLIAAL MOMEPEYHOrO CeYeHMs, GOKOBOM AMUOTPOCOUIECKMMI
CKAEPO3, MYABTMQDOKAABHQOS MOTOPHAS HEMPOMNATHS.

KOH®PAUKT UHTEPECOB. ABTOPbI 30SBASIOT OO OTCYTCTBMM KOHADAMKTA MHTEPECOB.
PUHAHCUPOBAHMUE. NccaeAOBAHME MPOBOAMAOCH BE3 CMOHCOPCKOM MOAAEPXKKM.

Peripheral nerve ultrasound in ALS patients

E.S. Druzhinina’, D.S. Druzhinin?

' Department of Neurology, Neurosurgery and Medical Genetics Pediatric Faculty «Russian National Research Medical University.
N.I. Pirogov»; Department of Nervous System Diseases with Course of Medical Genetics and Pediatfric Neurology

2Yaroslavl State Medical University, Ministry of Health of Russia; Department of Nervous System Diseases with Course of Medical
Genetics and Pediatric Neurology

SUMMARY

introduction. Peripheral nerve ultrasound helps in the differential diagnosis of amyotrophic lateral sclerosis (ALS) and treatable diseases with a similar
clinic. The cross—sectional area (CSA) values of the nerves of the hands and spinal nerves in ALS is normal or even reduced in comparison with
control. The CSA of the nervesin a clinically similar condition — multifocal motor neuropathy (MMN) increases and has a characteristic ultrasound
pattern of changes in the form of an increase in CSA in the proximal parts of the nerves of the hands and spinal nerves of the brachial plexuses.
Materials and methods. Cervical root and peripheral nerve CSA on both sides was performed in 31 patients with ALS and 25 patients with MMN,
using a 8-15 MHz linear array probe (ultrasound scanner «Sonoscape S20» (China). The control group included 92 healthy people without diseases
of the nervous system, as well as conditions potentially causing damage to the peripheral nervous system.

Results. The average values of the CSA of cervical roots and peripheral nerves in the upper limb in ALS patients were normal. However, there was
an increase in the CSA of the median nerve at the shoulder level on the left by 23%, the radial nerve on the right by 24%, and the ulnar nerve on
the left at the wrist level by 33% in the ALS group compared with the control group. The CSA of nerves in MMN patients was significantly higher
than in ALS and compared with the control group.

In MMN nerve trunks increase was observed in the proximal parts of the nerves in the upper limb and cervical roots on both sides.

Conclusions. Peripheral nerve ultrasound is a reliable tool for differential diagnosis ALS and ALS mimics. It can be widely used in routine clinical
practice.
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BBEJEHUE Ha OCHOBAaHMU KIMHUYECKUX IIPU3HAKOB BOBJIECUECHUS BEPXHE-
Bboxosoit ammorpodpuuecknii ckiaepo3 (BAC) — daransHoe  TO MOTOHEHpPOHA U KIIMHUYECKHX U ANIEKTPO(PUIHOIOTHIECKIX
JereHepaTuBHOE 3a00J1€BaHHE MOTOHEHPOHOB, UTO NPOSIBIAETCS  IPU3HAKOB IOPAXKEHHS HIKHEIO MOTOHEHPOHA, UTO OTPaXKEHO
IIPOrPECCUPYIOLIEN MBIIIEUHOH c1a00CThI0, aTpodusiMU U opa- B epecMoTpeHHbIX kpurepusx El Escoria or 2000 roga aimst BAC
JKeHHeM Oynb0apHO# MyckynaTypsl. Jluarnos Bepudumupyercs  [1-3]. IIpu snexrpomuorpad i BEIBIAETCS TEKYIIHIT IeHepBai-
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OHHBIII IpoLiECC ¢ PETUCTpalUell CIIOHTaHHOW aKTUBHOCTY B BUJIE
HOJIOKUTENBHBIX OCTPBIX BOJH, IOTEHIUANOB (GHOPHILILALUIA U [TO-
TEHIHAJIOB (haCIIUKYISIUIH, a TAKXKe IIePeCTPONKH IBUTATEIBHEIX
€IMHUI] 10 HEHPOreHHOMY THUILY € YBEIUYEHUEM aMIIIUTYIbI
U JUIUTENBbHOCTH IIOTEHIUAIIOB IBUTaTeIbHbIX eAuHUL. OJHaKO
CXOXKHE U3MEHEHHUS BBIABISAIOTCA U IPH JPYTUX HEHPOreHHBIX
3a0071€BaHUSAX — MOJIMHEHPONATUAX, PAJUKYIONATUIX U Y-
T'HX MOpa)XeHUIX NepudepHuecKux HepBoB. Mcmonap3oBanue
V3U obneruaer auarnoctuxy BAC u cerogHs paccMaTpuBaeTcst
KaK BO3MOXHBII BapHaHT OuoMapkepa 3Toi 6051e3HH, 0COOEHHO
B OTHOILEHUH OOHapyxeHus pacuukynauuii [4]. Taxoke Y3U
nepu(epHIIecKUX HEPBOB IIOMOTaeT B U GepeHIHaIbHOM 1~
arHose BAC u kypaGenbHbIX 3a00/1€BaHU, UMEIOIUX CXOKYIO
KIMHUYecKyto kapTuny. Tak npu BAC miomans nonepe4Horo
cedyenus (I1I1C) HepBOB pyk U CIIMHHOMO3IOBBIX HEPBOB IO JaH-
HbIM MHOTHX aBTOPOB HE MEHSETCS WIH JaKe YMEHbIIAETCs
B CPaBHEHHU CO 3J0POBBIMHU [5—8], Torna Kak Npu KIMHUYECKU
CXO0XKEM COCTOSIHMU — MYJIBTH(OKAIbHOU MOTOPHON HEHponaTHu
(MMH) IITIC HepBOB yBEIUYUBAETCS U UMEET XapaKTePHBIH
V3-narrepn uzmenenuii B Bune ysenaunuenus I1IIC B mpokcumaiib-
HBIX OT/Ie]IaX HEPBOB PYK U CIIMHHOMO3TOBBIX HEPBOB ILIEYEBOTO
cruterenus. [9,10].

Lenv uccnedosanus. Cpapuuts I1I1C HEpBOB pyK U CIIUHHO-
MO3rOBBIX HEPBOB ILIEUEBOIO CILIETEHUS Y 300POBbIX U y IalU-
enroB ¢ BAC u MMH.

MATEPHAJIBI 1 METOJBI

B uccnenoanue oy 31 nanueHT ¢ BepuGUIUPOBaHHBIM
BAC B cOOTBETCTBUM C KIMHUYECKUMHU U NEKTPODU3HOIOruYe-
ckumu kpurepusmu El Escoria ot 2000 rozpa [1], 25 manueHToB
¢ MMH, nuarso3 koTOpbIM ObLI IOCTABJIEH B COOTBETCTBUU

c kputepusmu EFNS ot 2010 roga [11]. B xonTponsHyto rpym-
Iy BOILIM 92 300pPOBBIX HE UMEIOIIUE 3a00JIeBaHUH HEPBHOM
CUCTEMBI, a TAK)KE COCTOSHUN, IOTEHIIMAIBLHO BBI3bIBAIOIIUX
nopaxeHue nepupepuieckoil HEpPBHON CUCTEMBI.

HccnenoBaHue IpoBOAUIOCH HA YIBTPAa3BYKOBOM CKaHe-
pe «Sonoscape S20» (Kurait) nuneitHsiM naryrkoM 8—15 MI'w.
ITporokon uccnenosanus sxmouan usmepenue IINC cpenunnoro,
JIOKTEBOTO ¥ CIIMHHOMO3TOBBIX HepBOB C5—C7 ¢ 00enx cTopoH
B COOTBETCTBMU C BbIOpaHHBIM IpoTOKoNIoM [12] Mcenenoanue
nposoaunu asa oneparopa. IIIC nepudepryeckux HEPBOB OLE-
HHBAJIACh C TOMOIIBIO BCTPOCHHOH aBTOMAaTHIECKON (yHKITHI
ellipse tool. Bce manmeHTs! MOAMUCHIBAIN HHPOPMHUPOBAHHOE
comlacue Ha IIPOBeJeHUE 00CIEI0BAHYSL.

CrarucTtuueckas 00paboTKa JaHHBIX IPOBOJWIACH B IPOTrpPaM-
Me Statistica 10.0. Bce npeacrapineHHble 3Ha4€HHs 10CTOBEPHO
HE OTJIUYAJIUCh OT HOPMaJIbHOI'O paclpeeleHus MIpU OLeH-
ke o kpurepusaMm Konmoroposa-CmupHosa, lllanupo-Bunke
(p>0.05). IIpu cpaBHeHuu 3HaueHuil B rpynnax BAC u MMH
C KOHTPOJIbHOI pe3yNbTaThl CYUTAIUCH JOCTOBEPHBIMU MIPU
p<0,05.

PE3YABTATEI

Cpennue 3nadenust [111C HepBOB pyK M CHMHHOMO3TOBBIX
HEPBOB IIJIe4eBOro cruleTeHus B nanuentoB ¢ BAC u MMH npen-
craBiieHbl B Tabnuie 1. B Tabnuue 2 npencraBieHbl 3HAYSHUS
YPOBHSI IOCTOBEPHOCTH pa3nnuuii cpeanux 3Hauenni [I1C me-
pudeprueckux HepBoB B rpynne BAC 1 MMH npu cpaBHeHHN
C KOHTPOJIEM.

Kax BugHO 13 Tabnuusl 2 cpennue 3Hadenus I11C ucce-
JIOBaHHBIX HEPBOB y nanueHToB ¢ BAC 1 3110pOBBIX UCHBITYE-
MBIX 1O OOJIBIIMHCTBY M3MEPEHUH HE OTIIMYAIIUCh MEXIy COOOH.

Tabanua 1

CpeAHMe 3HA4YeHUs NAOLLAAM NonepeYyHOro ce4YeHus y NnauneHToOB MCCAeAyeMbIX rpynn

XapaktepucTuka BAC (n=31) MMH (n=25) KoHTpoAb (n=92)
CpeaHui Bo3pact, MtSD 59,1£10.0 59,1£10.0 35,9+18.3
My>41Hbl, N(%) 16 (51,6) 15 (60) 47 (51.0)
XKeHLumHbl, N(%) 15 (48,4) 10 (40) 45 (49.0)

Dex Sin Dex Sin Dex Sin
n. medianus (Mm2, M1SD)

MNT (3angcTbe) 8,89+1,65 8,81+2,09 9,54+3,23 9,48+2,75 6,332,22 5,94%3,22

MN2 (npeanaebe) 8,37+2.4 8,08+1,64 9,11+2,67 9.81£3,33 6,35%1,64 6,44%1,88

MN3 (nAeyo) 10,1142,6 9,68%1,64 17,36,46 16,5+6,24 7.,55%3,65 7.46%2,77

n. ulnaris (MM2, MSD)

UNT (3anscTbe) 6,0241,65 6,4111,64 6,02+2,04 6,01£1,74 4,09+1,68 4,3241,90

UN2 (Mpeanaeybe) 7.94+2,06 7.68+1,65 8,58+3,93 9,33£5,16 5,91%3,81 5.83%1,91

UN3 (MAeyo) 8,9+2,04 8,18£1,60 13,38+5,85 13,3£4,08 6,55+2,35 6,58+2,80

n. Radialis (Mm2, M1SD)
R1 (CNMpaAbHBIM KOHOAQ) 6,56£1,35 6,35¢1,16 10,4141,65 9,24£2,15 5,04£1,85 491£1,71
CnMHHOMO3rOBblE HEPBbI NAEYEBOTrO CNAETEHUS (MM2, MSD)
€5 7,59+1,65 7,55%1,16 8,78%1,65 9,54+6,83 4,78+1,84 4,83+2,30
Cé 9,94%1,65 10,34%2,6 15,9%1,65 14,748,23 7.1141,25 7.29+2,20
c7 10,03£2,83 10,5+2,97 17,146,28 16,9+7,35 9,031,85 9,14%3,40
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Tabanua 2

3HayeHus ypoBHa AocToBepHocTH T-kputepmus CTbioAeHTa y nauueHTos BAC u MMH B cpaBHEHUM C rpynnoi KOHTPOAS

YposeHb BAC
Dex Sin
MN1 (t=8.05; p=0.6025) (t=7.37; p=0.3207)
MN2 (t=4.53; p=0.1011) (t=4.29; p=0.3507)
MN3 (t=5.38; p=0.3240) (t=4.99; p=0.0447)
R1 (=5.37; p=0.0014) (t=4.57; p=0.6440)
UNT (t=5.31; p=0.4492) (t=6.52; p=0.0064)
UN2 (t=4.16; p=0.8258) (t=5.23; p=0.0635)
UN3 (=4.21; p=0.8932) (t=3.85; p=0.0806)
@5 (t=0.93; p=0.9932) (t=0.13; p=0.1433)
Cé (t=7.24; p=0.0574) (t=5.64; p=0.8192)
C7 (t=1.32; p=0.2601) (t=2.05; p=0.4622)

Jocrosepro 6onbiie 6bu1a IIIIC HepBoB y nanuentos ¢ MMH,
JIEMOHCTPHUPYS IPOKCUMAIbHBIN IATTEPH YBEITMUYEHUSI HEPBHBIX
CTBOJIOB — Ha YpOBHE ILIeYa U CIMHHOMO3TOBBIX HEPBOB ILIE-
4YEeBOI'O CIUIETEHHUs ¢ 2-X cTOpoH. OnHako y nanuentos ¢ BAC
orMeuainoch ysenuuenue IT1C oTaenbHbIX HEpBOB — CPEAUHHOIO
HepBa Ha ypoBHE ILIeya cieBa Ha 23 %, JIy4eBOro HepBa CIpaBa —
Ha 24 %, a Takxe JOKTEBOIO HEpBA CJI€Ba HA YPOBHE 3alACThs
Ha 33% 110 CPaBHEHUIO C KOHTPOIBHOH IpyNIION.

OBCYKJIEHUE

Veennuenue I1T1C cIMHHOMO3rOBBIX HEPBOB U HEPBHBIX CTBO-
JIOB Ha YpOBHe Illeya y nanueHtoB ¢ MMH 1o cpaBHEHHUIO ¢ KOH-
TPOIBHOM Ipynmoi [4], a Taxke IIPU CPABHEHUU C NALIUEHTAMU
BAC [9,10] nporeMOHCTpHPOBAaHO BO MHOTHX MCCIIEIOBAaHHSIX
1 MOXET CITyXHTb TA((HepeHIHaNTBHBIM IPU3HAKOM 3THX ABYX CO-
crosiHui [ 13] 1 ceromns Bee O0Iblle UCIIONB3YeTCs KITMHUIUCTAMH.

OnHako B GOIBLUIMHCTBE UCCIIEN0BaHUI 0OHAPYKEHO yMEHb-
menue I1TIC y naruentos ¢ BAC 1o cpaBHEHHUIO ¢ KOHTPOIBHOM
rpynmnoii [5,14,15], npu 3ToM nokazaHo 0OJIbIIOE EPEKPhITHE
IIIC y nanuentoB ¢ BAC u 300pOBBIX.

B Hamem uccnenoBaHuy Mbl He onyuuan ymensiuenue [T1C
y nanueHnToB ¢ BAC 1o cpaBHEHHIO ¢ TPyIIOH KOHTPOIIs, HAO-
60pot B OonbiuHCTBE ciaydaes ITIC uccne oBaHHBIX HEPBHBIX
CTBOJIOB HAXOJM/IaCh B IPAaHUIIAX HOPMaJIbHBIX 3HAUEHU.

B enunnunbIX paboTax onucaHHbI cirydad yBenuueHus IITIC
nepudepudeckux HepBoB ¢ BAC [16], rae aBTopsl Jenat0T cMe-
JI0€ MIPEIONIOKEHUH O HaJM4Ue OTAENIbHON IPYIIIbI HAUEHTOB
BAC ¢ HanmuuueM BOCHAlIEHHsl B HEPBAX, YTO B IOCIEAYIOLIEM
MOJKET IOCITYXHUTb €I1Ie OJHOU TOUKOH IPUIIOKEHUS TEPAUY, YTO
COIVIACYEeTCsl C BBIABICHHBIMU U3MEHEHUSAMHU 10 JaHHBIM MPT
cruterenuit y 30% OGonbHeix [17]. B Hameid paboTe MbI oxy4u-
1 yBenudenue I1T1C oTnenbHbIX HEPBOB PYK B Pa3HBIX TOUKAX
10 CPAaBHEHUIO C KOHTPOIBbHOM IPYNIIOil, 4TO BEPOATHEE BCETO
CBSI3aHO C OIPAaHMYECHUSAMH UCCIIEIOBaHUSL.

Ms! He npoBoauy nanuenraM ¢ BAC renerudeckoe TecTu-
pOBaHUE, HE YUUTHIBANACH JUIUTEILHOCTD 3a00/1€BaHUs OT IIOCTa-
HOBKU JIMarHo3a A0 ucciiefoBanus. B paOoThl BOILIN NALUEHTHI
YK€ C yCTaHOBJIEHHBIM Auarso3zoM BAC.

V nanuentoB ¢ MMH Taxcke He y4MTBIBaJICS CTaX OOJIE€3HU
1 BpeMs1 UCCIIEI0BAHUs 10 OTHOILIEHUIO K IIOCIIETHEMY BBEJIEHHIO
UMMYHOIIOOYIMHOB. B 00eux rpynnax He y4uThIBaaach COIYT-
CTBYIOIIAs! IATOJIOTHSA, B TOM YUCIIE U NepUPepUIeCKUX HEPBOB
(TpaBMBI, TyHHENbHBIE HEHPOLIATHN).

MMH
Dex Sin
(t=6.17; p=0.0040) (t=5.94; p=0.0573)
(t=5.48; p=0.0840) (t=6.43; p=0.0060)
(t=12,4; p=0.0001) (t=11.4; p=0.0000)
(1=5.58; p=0.0943) (t=4.26; p=0.1932)
(t=1.78; p=0.1833) (t=5.36; p=0.0602)
(t=4.78; p=0.0043) (t=11.4; p=0.0007)
(t=5.29; p=0.0003) (t=5.8; p=0.00462)
(=4.84; p=0.0000) (t=1.71; p=0.3102)
(t=9.24; p=0.0072) (t=7.32; p=0.0001)
(t=9.54; p=0.0001) (t=7.69; p=0.0001)

BeIBOABI

VipTpa3zByKkoBO€ UCCIe0BaHUE NepUudepUIecKUX HEPBOB
ABJISETCS HaJISKHBIM HHCTPYMEHTOM Tu((depeHnHnaIbHOH T1-
arHOCTUKU COCTOAHUM, uMuTUpytomux BAC, 1 MOXeT IUPOKo
UCIIOIb30BaThCS B PYTUHHOM KIMHUYECKOM IIPAKTHKE.

Bripakaem 6marompaprocts npodeccopy C. C. Hukutury
u O.B. ['mnbBaHOBOI 32 BHECEHHBIN BKJIA]] B padboTYy.
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