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Pesiome
OpfHoW 13 0ocobeHHOCTe TPaBMaTUYeCKOro NoBpeXAeHNA CIMHHOTO MO3ra Y fieTeil ABNIAETCA BbICOKaA BEPOATHOCTb ero N30N1poBaH-
Horo nospexaeHna (cuHgpom SCIWORA - Spinal Cord Injury Without Radiograph Abnormality). MoaBUXHOCTb 1 31aCTUYHOCTb MO-
3BOHOYHMKA B IETCKOM BO3pacTe 06bACHAET OTHOCUTENIbHO PeAKoe ero NoBpexaeHune y AeTell paHHero Bo3pacTa 1 BbICOKYH 4acToTy
BCTPEeYaeMoCTN N30IMPOBAHHON CNHANbHOM Tpasmbl. [10 AaHHbIM pa3Hbix aBTopoBs, SCIWORA valle BcTpeyaeTca y AeTel B BO3pacTte
1o 5 net ~ 64%, ot 6 5012 net ~ 35%, ctapiue 12 net okono 20%. AKTyanbHOCTb HaCTOALLEro UcciefoBaHnA 0bycnoBneHa owmnbKamm
B ANArHOCTMKE N30/IMPOBAaHHON TPaBMbl CIMHHOTO MO3ra 1 OTCYTCTBMEM YETKOTO K/IMHUKO-ANArHOCTUYECKOro anropntma, No3sosisto-
Lwero onTMmMmn3npoBaTb Bepudrkaumio SCIWORA y 3Toln KaTeropmm nauyeHToB.
Llenb nccneposaHus. NMposectn aHanu3 BbiABnAaemoctn SCIWORA y geTtelt ¢ N03BOHOUYHO-CNIMHHOMO3roBol Tpasmoit (MCMT) B ycno-
BUAX CMeLnann3npoBaHHOro XMpyprmyeckoro ctaloHapa 1 oLeHUTb NPUYMHbI OLIMOGOK B ANArHOCTUKE.
Marepuanbi n metopbl. B nccnegosaHume 6binv BktoueHbl 167 geten ¢ MCMT, noctynuswve 8 HUA HAX n T B 2014-2020 rr. B 3aBrcu-
MOCTW OT CPOKOB MOCTYMeHNA, NaumeHTbl Obinn pasgeneHbl Ha 2 rpynnbl: | — AeTn, NoCTynNMBLUME B UHCTUTYT B NePBbI MecAL, nocne
nonyyeHus Tpaembl, Il — 6onee yem uepes 1 mecay nocne TpaBmbl. CpefHMI BO3pacT feTein coctaBun 12,2 + 5,0 net. Bcem naymeHTam
NPOBOANIOCH NCCNIef0BaHNe HEBPOJTIOTMYECKOro cTaTyca Mo Lwkane ASIA 1 nyyeBas AnarHocTuka: KomnbloTepHaa Tomorpadus (KT) n
MarHUTHO-pe30oHaHCHaA Tomorpadua (MPT).
Pesynbratbl. /130n1MpoBaHHOe noBpexxaeHve cnHHoro mo3sra (SCIWORA) BbisiBneHo y 6,0% peteir ¢ MCMT, noctynuslumnx 8 HAN
HOXwWT B 2014-2020 rr. bonblee konnyectBo SCIWORA (60%) npouncxonuno B pesynbstate AT 1 3adukcrmpoBaHo B rpygHOM oTaene
(50%). N3onmpoBaHHaa TpaBMa CMMHHOIO MO3ra Yalle BO3HMKana B BO3pacTHbIX rpynnax Ao 5 net v ot 5 go 12 net (no 40% cooTseT-
CTBEHHO). TaxKeCTb NopakeHNA cnmHHoro mo3sra npu SCIWORA obycnosnieHa caMnMm MexaHM3MOM BO3HUKHOBEHMA TaKoro NoBpeXe-
HuA: A — 80%, B — 20% no wkane ASIA. KomnbioTepHasa ToMorpadua He NO3BONAET B MOMHOM Mepe onpeaenutb TaxecTb MCMT, Heobxo-
AMMoCTb NpumeHeHna MPT obycnioBneHa AnMarHOCTMYECKON NOTPEOHOCTbIO: BO3MOXHOCTBIO YETKO BM3yann3nmpoBaTb NOBPeXAeHNA
CBA30YHOrO arnnaparta Y MeXKNOo3BOHKOBbIX AVNCKOB, AOMOMHUTENIbHO K KNUHUYECKM JaHHbIM MOATBEPAUTL YLIMG, reMaTomMrenuto,
YaCTMYHbBIN UV NOMHBIN Pa3pbiB CNMHHOTO Mo3ra B ciiyvae SCIWORA, onpefenntb peabunutaLmoHHbI MPOrHO3 C MOMOLLbIO TPAKTO-
rpaduun.
3akntoueHume. [pryrHamy owmn6OK B AMArHOCTMKE N30NMPOBAHHOMO NOBPEXAEHWA CMMHHOTO MO3ra y AeTell ABNAETCA He[oOoLeHKa
TAXKECTU COCTOAHNA pebeHKa B CBA3M C MasibiM BO3PacToM Unu coyetaHHocTbio NMCMT ¢ TYMT co CHUXXEHHbIM COCTOAHNEM CO3HaHWA.
ANropuT™m AnarHOCTUYECKUX AeNCTBUI Y pebeHKa Manoro Bo3pacTta Uiam HaxoAALeroca B CHUKEHHOM COCTOAHMMN CO3HaHMA MOMUMO
MOSHOLEHHOTO HEeBPONOrMyeckoro obcnefoBaHNA JOMKeH BKoYaTb B ceba KT no nporpamme «c ronosbl Ao nat» n MPT, B cnyyae
fa)ke He3HauYNTeIbHOrO MOAO3PEHNA Ha N30IMPOBAHHOMO MOBPEXAEHNA CMIMHHOIO MO3ra.
KnioueBble cnoBa: N03BOHOYHO-CNUHHOMO3roBasA Tpaema (NMCMT), nsonnposaHHoe nopaxeHue cnuHHoro mo3sra, SCIWORA, netn
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Abstract
One of the features of traumatic spinal cord injury in children is a high probability of the isloted form of its injury (syndrome SCIWORA
- spinal cord injury without radiograph abnormality). Mobility and elasticity of the spine column in childhood explains a relatively rare
incidence of its injury in young children; however, we meet a high incidence of the isolated spinal trauma in this group of patients. Ac-
cording to various authors, SCIWORA is more common in children under the age of 5 ~ 64%; from 6 to 12 ~ 35%; over 12 — about 20%.
The relevance of the present study is explained by errors in the isolated spinal cord injury diagnostics and by the lack of clear clinical
and diagnostic algorithm optimizing SCIWORA verification in this category of patients.
The aim. To analyze the level of SCIWORA diagnostics in children with spinal cord injury (SCI) in a specialized surgical hospital as well
as to assess reasons of misdiagnostics.
Materials and methods. 167 children with SCl were included into the study. They were admitted to the Clinical and Research Institute
of Emergency Pediatric Surgery and Trauma (CRIEPST) in 2014-2020. Depending on the time of admission, patients were divided into
two groups: Group | - children who were admitted to the hospital within the first month after injury; Group Il = children who were
admitted later. Children aged 12.2 + 5.0 y.0., in average. All patients were examined for their neurological status by ASIA scale; they also
had radial diagnostics: computed tomography (CT) and magnetic resonance imaging (MRI).
Results. Theisolated spinal cord injury (SCIWORA) was revealed in 6.0% of children with SCl who were admitted to CRIEPSTin 2014 - 2020.
The greater number of SCIWORA (60%) occurred as a result of road accidents and was recorded in the thoracic region (50%). Isolated
the soinal cord injury occured more often in the age groups under 5y. 0. and 5 — 12 y.o. (by 40% in each age group). The severity of spi-
nal cord injury in SCIWORA depends on the very mechanism of such damage: A — 80%, B — 20% by ASIA scale. In SCIWORA, computed
tomography does not allow to fully assess SCI severity. MRI is prescribed for more precise diagnostics: to clearly visualize damages
to the ligamentous apparatus and intervertebral discs; in addition to clinical findings to confirm contusion, hematomyelia, partial or
complete rupture of the spinal cord; to make rehabilitation prognosis using tractography.
Conclusion. The reasons for errors in the isolated spinal cord injury diagnosis in children is a result of underestimated severity of child’s
condition due to his/her young age or due to the combination of SCI with severe traumatic brain injury (TBI) with a reduced state of
consciousness. In case of even a slight suspicion of isolated spinal cord injury, the diagnostic algorithm in little children or in patients
with reduced consciousness state should include a “head-to-toe” CT scanning and MRI examination in addition to a full-fledged neu-

rological examination.
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BBepeHune

ExxeropHO OT MO3BOHOYHO-CMMHHOMO3rOBOWM TPaBMbl
cTpajatoT okono 40 MUINIMOHOB YeNoBeK BO BCEM MUpe, B
OCHOBHOM — 3T0 20-35-neTHune My>KUYHbl, KONMYeCTBO AeTen
cocTaBnAeT oT 1 go 5% B3pocnbix nocTpagaswmx [1, 2, 3, 4].
Y getew, B OTAIMUMe OT B3POCIbIX, CYLLECTBYeT BbICOKasA Bepo-
ATHOCTb N30/IMPOBAHHOIO NOBPEXAEHNA CMIMHHOIO MO3ra —
cuHgpom SCIWORA (Spinal Cord Injury Without Radiograph
Abnormality) - TpaBmMaTyeckas MuenonaTia 6e3 peHTreHo-
nornyeckux (B Tom uncne n KT) nsameHeHnin. Bnepsble 3TOT
cuHgpom B 1982 r. onucanu D. Pang n Jr. Wilberger, a B nanb-
Henwem D. Pang caenan akueHT 1 Ha 4pYyrux TUMWYHbIX NO-
BpeXAeHMAX CMMHHOMO MO3ra B leTCKOM BO3pacTe: U30/mpo-
BaHHbIX TPaBMax CBA30YHOroO annaparta, seat-belt noepex-
LEeHUAX, aTNaHTO3aTbl/IOYHON AMCNIOKaLMM U POTaLNOHHOM
NnofBbIBYXe LIENHbIX MO3BOHKOB [5]. YacToTa BCTpeuaemocTu
N30/IMPOBAHHOW TPaBMbl CMIMHHOIO MO3ra Yy AeTell 06bACHA-
€TCA 3NaCTUYHOCTBIO Y MOABUMHOCTBIO MO3BOHOYHOIO CTOJ-
6a, KaK 1 OTHOCUTENIbHO pefikoe ee BO3HVMKHOBEHME Y AeTell
paHHero Bo3pacrta [6, 7]. Ynpyruii, runepmMobunbHbIi No3Bo-
HOYHWK pebeHKa, UCMbITbIBas 3HAUUTEIbHOE MepepacTsxe-
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HVe BO BpeMs TpaBMIMpPYHOLLEero Bo3AencTams, BO3BpaLlaeT-
CA B peXHee NonoxeHre, a CMMHHOM MO3T, He obnagatoLwnii
NoAoOHOM 3MAaCTUUYHOCTBIO, MOJyYaeT 3HaAuYUTENIbHOE MOo-
BpexkaeHue [8, 9]. B coBpemMeHHYy10 OTeYeCTBEHHYIO Knaccu-
¢durKaLmio N03BOHOYHO-CMMHHOMO3rOBOW TPaBMbl He BXOAMUT
N30NIMPOBAHHOE MOBpPeXAeHe CMMHHOIO Mo3ra (CMHAPOM
SCIWORA) [10]. Mo paHHbIM HawmX 3apybexkHbIX Kosner,
SCIWORA uvalle BcTpeuaeTca y ieTell B BO3pacTte Ao 5 net ~
64%, oT 6 012 net ~ 35%, ctapwe 12 net okono 20% [5, 6].
B nocnepHne pgecATuneTMA HeKOTOpble aBTOPbI BblAENAT
eule aBa cuHgpoma: SCIWORET (Spinal Cord Injury Without
Radiographic Evidence of Trauma) — cuHppom noBpexge-
HMA CMMHHOTO MO3ra NPU OTCYTCTBUM AOCTOBEPHbIX AaHHbIX
O TpPaBMe, XapaKTepHbI AnA feTen ctapwero Bo3pacTa [11]
n SCIWONA (Spinal Cord Injury Without Neuroimaging Ab-
normality) — cMHAPOM MOBpPEXAEHWA CMIUHHOIO Mo3ra 6e3
MPT n3meHeHuIn B cnuHHOM mo3re [12, 13]. OTcyTcTBME AO
HacToALLero BpemMeHN YeTKOro KIMHUKO-ANArHOCTUYECKOro
anropnTMa, BO3MOXKHOCTY MPOBefeHNA COBPEMEHHON Hell-
poBM3yanmn3aLum BCeM MOCTPAAABLUUM, HACTOPOXKEHHOCTM
CneurannucToB Ha N30IMPOBAHHYI0 TPaBMy CMUHHOMO MO3-
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ra y getei, aaxke B CneLuann3nmpoBaHHbIX KIIMHMKAX Takue
NMOBPEXAEHUA He BCerga BepupuumpyoTcs, 1Mo HeBEPHO
TPAKTYeTCA UX CTEMNEeHb TAKECTH.

Lienb nccnegoBaHusa. Onpenenutb BbIABIAEMOCTb M30-
NMpOBaHHON TpaBMbl cnHHOro mo3sra (SCIWORA) y peteii ¢
NO3BOHOYHO-CMMHHOMO3rOBOW TPaBMOW B YC/TIOBUAX Cneun-
aNM3nPOBAHHOIO XMPYPrMyeckoro CTaumMoHapa 1 OUeHUTb
NPUYMHBI OLLIMOOK B ANArHOCTUMKE.

MaTepuanbi 1 MeToAbI MCCNIe40BaHNA

B nccnepgoBaHue 6binv BKoUeHbl 167 aeteli B Bo3pacTe
oT 1 go 17 net BkntoumTenbHo, noctynuswue 8 HUM HOXnT
B 2014-2020 rr., COOTBETCTBYOLWME CNEAYIOLWNM KPUTEPUAM:
NO3BOHOYHO-CMMHHOMO3roBaA TpaBMa, MOATBEPXKAEHHaA
KIMHWYECKMUN 1 NyYeBbIMI MeTofaMn 06CneaoBaHus; fo-
6poBONbHOE MHPOPMUPOBAHHOE COrfacue nauveHTa unm
ponuTenen (onekyHoB) NaLMeHTa Ha yyacTme B HayYHOM 1C-
cnepoBaHuN.

| rpynny (106 yenoBek) cocTtaBuNM AETW, NOCTYNMBLUNE
B TeueHure 1 mecaAua nocne cobbitna Tpasmbl, Il rpynny (61
yenoBek) — AeTu, NnocTynueLme 6onee, yem yepes 1 mecsay,
nocrne nosnyyeHua TpaBmbl. CpegHUN BO3pacT AeTen cocTa-
Bun 11,4 + 4,0 roga. Cpegn getein npeobnaganv Manbunkm
(56,3%), npruemM CTaTUCTUYECKN 3HAUYNMBIX PA3NNYNIA MeXY
chopMmpoBaHHbIMY FPyMMamy BbISIBEHO He ObIno.

C uenblo onpeaeneHra HEBPOOTMYECKOTO CTaTyca pebeHka
NCCefoBannCh YPOBEHD W CTENEHb TAXKECTU NMOPaXeHUa CrvH-
HOro MO3ra, KOTopble OLieHMBaNMCh Mo Lwkane ASIA, asnatoLen-
CA MeX[yHapOoAHbIM CTaHAAPTOM HEBPOMOTMYECKON 1 GYHKL-
OHabHOW KnaccurKaLumm NoBpeXKaeHU CrIMHHOTO mo3ra [14].

[nAa nopTBep)KAeHUSA HEBPONOrMYECKOro AnarHosa u
onpefeneHna TaKTUKM BedeHUs nauueHTa Bepuduumnpo-

BasiCA YPOBEHb, CTENEHb 1 XapaKTep MOBPeXAeHUA No3Bo-
HOYHMKA 1 CMIMHHOIO MO3ra C MOMOLLb METOAOB JIy4YeBOMN
[ANarHOCTUKN: KoMMbloTepHol Tomorpadpuu (KT) n marHuT-
HO-pe3oHaHcHol Tomorpadun (MPT).

KomnbloTepHaa Tomorpaduma nposogmnacb Ha 16- u
64-Ccpe30BblX MYNbTUCNNPASIbHLIX KOMMbIOTEPHBIX TOMOrpa-
¢dax (Brilliance 16, Brilliance 64; Philips Healthcare, Nether-
lands) ¢ MakcMmanbHO BO3MOXHbIM YMeHbLUEHEM JyYeBOM
Harpy3sKu 3a CYET CHIPKEHMSA KayecTBa Moslyyaemblx M306pa-
XeHul (cpepHAaa nHamBuayanbHaa 3¢deKTBHaAA fo3a Co-
ctaBnana 0,8-1 m3B).

MPT noBpex[eHHbIX OTAeNOB MO3BOHOYHMKA W CMUH-
HOro Mo3ra MPOBOAWUNOCH C UCMONb30BaHMeM Tomorpada
Achieva dStream 3.0T (Philips Healthcare, Netherlands) n
BK/lOYaNa B ce6A paclUMpeHHbIi HAbop MEeTOAMK CKaHWPO-
BaHMWSA C UCNOJIb30BaHNEM CTaHZAPTHOIO MPOTOKONa uccne-
LOBaHUA.

Cratuctnyeckana obpaboTka AaHHbIX OcCyLecTBAAnach C
NOMOLLbIO KOMMbIOTEPHOM Nporpammbl Statistica v.6.0 Stat.
Soft.Inc. icmonb3oBanucb BuluMcanTeNbHbIE U rpaduryeckme
BO3MOXHOCTU pefakTopa 351eKTPOoHHbIX Tabnuy Excel. JaH-
Hble MPOBEPANNCb Ha COOTBETCTBME HOPMANbHOMY 3aKOHY
pacnpegenernna ¢ nomouwbto TectoB Lilliefors n Shapiro-
Wilk'sWtest. NpumeHANNCb ANCNEePCUOHHDBIN aHanms, t — Kpu-
Tepun CTblofeHTa, HemapameTpuyecKkme TecCTbl: KpuTepuia
3HaKoB 1 napHbii Tect Wilcoxon. Mpu Bcex BMaax cTaTUCTu-
YecKoro aHanu3a pasnuyma CYMTanucb JOCTOBEPHbIMU Ha
ypoBHe 3HaummocTtu p < 0,05.

Bcem petam nmpoBoaunucb peabunutauuoHHble Mepo-
nNpUATAA No pa3paboTaHHON HaMK MeToAMKe: naumeHTam |
rpynnbl — KypC paHHen peabunuTauuy, HauMHasa C oTaene-
HUA peaHMMauuu, naumeHtam Il rpynnbl — BTOpou 3Tan pe-
abunutauum B npodunbHOM oTaeneHnn. B npouecce meau-

Puc. 1. MayueHmka Y. 32 8mec. Taxenas covemaHHas mpasma. 3akpbimas YepenHo-mo3208ds1 mpasma. [10360HOYHO-CNUHHO-
Mo3208as mpasma. Yuiub cnuHHoz2o mo3za (SCIWORA), zemamomuenus Ha yposHe Th9 — Th12. HuxHaa napanneaus, HapyweHue
hyHKYUU Masoseix opeaHos. PeabunumayuoHHsie Meponpuamus Il smana

Fig. 1. Patient H. 3g 8months. Severe combined trauma. HRT. PSMT. Spinal cord injury (SCIWORA), hematomyelia at the level of
Th9 - Th12. Lower paraplegia, a violation of the function of the pelvic organs. Rehabilitation measures of the second stage
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LIMHCKOW peabunutaumy ety U X pOAUTENN MOJTyYanu noa-
POOHbIE peKOMeHZALMM MO yXoay, MUTAHWIO, MO3MLUOHMPO-
BaHWIO, GM3UYECKUM Harpy3KaMm 1 ABUTraTENbHOMY PEXUMY,
NPYOGPETEHMIO JOMOMHUTENbHbIX TEXHUYECKMX CpeacTB
peabunutauun, nepeobopynoBaHMIO XKMUOTO NOMELLEHMNA 1
odopmieHno Nocobus nNo NHBanuZHocCTK (puc. 1).

WccnepoBaHve BbIMOHEHO B COOTBETCTBUM C STUYECKN-
MU NpUHUUNaMn XenbCUHCKOM Aeknapauun BcemmpHon
MEeAULMHCKOW accoumaumnmn «3TMYeckne NpUHLUMMbI NpoBe-
LEHUA HayUHbIX MeAMUMHCKUX UCCNeAoBaHWiA C yyacTuem
yenoseKar, NPaBuIaMmn KIAMHUYECKON NPaKTUKKN B Poccuin-
ckon Mepepaun 1 66110 OAOOPEHO NOKANTbHLIM STUYECKNM
KOMWTETOM LIeHTpa.

Pesynbratbl 1 06CyKaeHne

Cpefv NpuyYmH NonyyeHms TpaBMbl IMANPOBANY JOPOXK-
HO-TpaHcnopTHble npoucwectsua (OTM) (40,7%) n nageHnA
C BbICOTbI (40,1%). ATporeHHble TpaBMbl 6bIIM CBA3AHbI C NPO-
BefleHVeM OpPTOMeAuYecKon KOppeKuun CKOMNOTUYECKON
nedopmaumy NO3BOHOYHOrO CTos6a B rpyaHoM otgene. Or-
HecTpesibHble paHeHWA MoJslyyeHbl AeTbMU BO BPeMA BOEH-
HbIX BENCTBMIA Ha Tepputopun [JoHb6aca. bonbluee konnue-
CTBO M30/IMPOBaHHOM TpaBMbl cnuHHoro mosra (SCIWORA)
y fetein (60%) 3adpukcnpoBaHo B pesynbtate T (tabn. 1).

o ypoBHI0 NoBpexaeHnA CMMHHOMO MO3ra y AeTel yalle
BCTPeYaNnncb NOBpeXAeHNA KOHyCa CMIMHHOTO MO3ra U «KOH-
CKOro XBOCTa», TOrAa Kak U30/MpOBaHHaA TpaBMa CMUHHO-
ro mo3ra (SCIWORA) ualye npovicxoguna B rpyaHoM oTaene
(50%) (Tabn.2).

Mo xapakTepy TpaBmbl npeobnaganu fetn C ywnbom
CMMHHOro Mo3ra (47,3%), NOMHbI aHATOMUYECKIIA NepepbIB
CMMHHOrO Mo3ra 6bin BbisiB/eH Yy 3,6% nauneHTos, a SCIWO-
RA'y 6,0% (Tabn. 3).

Camoe 601blIOe KONYECTBO TPaBM CMUHHOFO MO3ra
(80,2%) oxxmpaemo BbIABUAOCH Y feTen cTapwe 12 neT,
TOorAa Kak usonnpoBaHHasA TpaBma cnvHHoro mosra (SCI-
WORA) paBHOMepHO pacnpefenunacb Mexay AeTbMu B

Ta6nuua 1. [IpuyuHsl ICMT y demed obeux epynn
Table 1. Causes of SCl in children of both groups
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Bo3pacTe Ao 5netun ot 5 go 12 net (no 40% cooTBETCTBEH-
HO) (Tabn. 4).

OueHrBaa TAXeCTb NOBPeXAeHNA CMMHHOFO Mo3ra no
wkane ASIA Ha MOMEHT rocnuTanusalmn, Mbl ONpegenvnu,
YTO CTAaTUCTMYECKMN 3HauyMble pasnuuma y naumeHTos | n i
ob6ycnosneHbl Tem, yto BO Il rpynne 6b11v TONbKO MaumeH-
Tbl C TAPKECTbIO MOPaXKeHMA CMMHHOro mo3ra A n B. 31o no-
BVAMMOMY, CBA3AHO C rocnuTanusauvel B peabunmtaumoH-
Hble LeHTpbl MO MECTY XWUTeNbCTBa AeTell ¢ bonee nerkom
CTEMEeHbIO TAXKECTU MOPaKeHUA CNUHHOro mo3sra. Yto Kaca-
eTCA M30NNPOBaHHOM TpaBMbl cnivHHOro mo3sra (SCIWORA),
TO TAXeCTb MopakeHuA obycC/ioBfieHa CaMUM MeXaHVM3MOM
BO3HVIKHOBEHWA TAaKOIO MOBPEXAEHNA.

MonyyeHHble KNUHUYECKME [aHHble MOATBEePXKAanncb
meTodamu nyyeBou aunarHoctuku: KT n MPT. KT no3sonsana
onpepennTb MexXaHU3M MOoJSlyYeHUA TPaBMbl, uaeHTUdNK-
LMpoBaTb MOBPEXAEHMA KOCTHbIX CTPYKTYP MO3BOHOYHO-
ro cton6a, fetanu NepesioMOB M BbIBUXOB MO3BOHKOB, WX
CMeLleHne B MO3BOHOYHBIA KaHall U chaBneHne CTPYKTyp
JypanbHoro mewka. K npeumyuiectsam KT oTHOCKTCA 11 BO3-
MOXHOCTb BOCMPOW3BEAEHNSA TPEXMEPHOIrO M300paXKeHns
NoBpPeXKAEHHbIX CTPYKTYpP. BmecTe ¢ Tem, KomnbloTepHas To-
Morpadua He NO3BONAET B NOSIHOM Mepe OnpefennTb cTe-
neHb KOMMPEeCcun No3BOHKa, HaNM4Yme HeCconprKacaLLMXCA
nepenoMoB, JOCTOBEPHO BbIABUTb FOPU3OHTaNIbHbIN Nepe-
nom. B guarHoctmke SCIWORA KT He nrpaet HMKakoun ponu,
NMOCKOJIbKY 3TO M30J/IMPOBaHHOE MOBpexAeHne CrMHHOro
Mo3ra 6e3 peHTreHonornyecknx (B Tom uncne n KT) nsme-
HeHU. B Takmnx cnyyaax HeobxoanMOoCTb npumeHeHna MPT
06ycnoBneHa AMarHOCTMYECKON MNOTPeOHOCTbIo: BO3MOXK-
HOCTbIO YETKO BU3YyanM3npoBaTh NOBPEXAEHNA CBA30YHOIO
annaparta M MeXMO3BOHKOBbIX ANCKOB, AOMOMHUTENBHO K
KNVHNYECKMM JaHHbIM NOATBEPAUTDL YLLNG, reMaToMUenuto,
YaCTUYHBIA UM MOJMHbIA Pa3pblB CIMHHOIO MO3ra B Cjlyyae
SCIWORA, onpepenutb peabunmnTaLMOHHbIN NPOrHO3 C Mo-
MoLLbto TpaKTorpadum (puc. 2, 3a, 3B).

KonunuectBo nauuneHToB /

Mpuynxa NCMT /

Number of patients

O6uwee KonuuecTso /

SCIWORA
The reason for SCI I rpynna / Il rpynna / Total number
I group Il group
road tragﬁ-rcna/ccidents 38 35.9% 30 49,2% 68 40,7% 6 60%
Pjﬁjg '?;;BZ'EZIT;# 44 41,5% 23 37,7% 67 40,1% 1 10%
Cg’:ilc*i"c'i / 13 12,3% 2 3,3% 15 9,0%
Cno%?::j Tnjﬁf; va/ 9 8,5% 3 4,9% 12 7,2% 3 30%
Atporenusa /
latrogeny ! 0.9% 2 3,3% 3 1,8%
OrHecTpenbHoe /
Firearms ! 0,9% 1 1,6% 2 1.2%
E:fc:?a/l 106 100% 61 100% 167 100% 10 100%

Mpumeuanmne: Cmamucmuyeckas docmosepHocme nokazamesnet p=0,01
Note: Statistical reliability of indicators p=0,01
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Tabnuua 2. Xapakmepucmuka demeti N0 ypoBHIO NOBPeX0eHUS CNUHHO20 M032a
Table 2. Characteristics of children by the level of spinal cord injury

YpoBeHb noBpexpeHuns / I rpynna / Il rpynna / Bcero / SCIWORA

level of damage I group 11 group In total
”Jcee”rC.'Z'aml ! 13 12,3% 6 9,8% 19 11,3% 3 30%
r'li?f):g:'aoc?c/ 19 17,9% 18 29,5% 37 22,2% 5 50%
HOMHML::SQI;’Z:;T;OBHM ! 74 69,8% 37 60,7% 1 66,5% 2 20%
ﬁffg?a/l 106 100% 61 100% 167 100% 10 100%

Mpumeuanne: Cmamucmuyeckas 0ocmosepHocme nokazamereti p=0,01
Note: Statistical reliability of indicators p=0,01

Ta6n|/||.|a 3. KonuyecmeeHHasa xapakmepucmuka hayueHmos obeux 2pynnel O Xapakmepy mpaembl CNUHHO20 M0O32d, h= 167

Table 3. Quantitative characteristics of patients of both groups by the nature of spinal cord injury, n=167

lpynna/ CoTpsceHue / Ywn6 / CpaBsneHue / Hacruunbii Monkbiii
p)r,ou Coscussion Bruise C:Im ression nepepbis / nepepbis / SCIWORA
group P Partial break Full break
| 21 45 29 4 4 3
I 34 12 6 2 7
Beero 21 79 41 10 6 10
In total
12,6% 47,3% 24,5% 6% 3,6% 6%
Mpumeuanune: Cmamucmuyeckas docmosepHocme nokazamesnedl p=0,01
Note: Statistical reliability of indicators p=0,01
Tabnuua 4. BospacmHasa xapakmepucmuka nayueHmos obeux epynn
Table 4. Age characteristics of patients of both groups
. KonuuecTBo fieTeli B 3aBMCUMOCTM OT Bo3pacTa /
Ma p:::T':B / Number of children depending on age Bcero /
P _l-l. Ao 5 net/ ot 5o 12 net/ crapue 12 net/ In total
atient groups
up to 5 years from 5 to 12 years over 12 years old
| 7 6,6% 14 13,2% 85 80,2% 106 63,5%
Il 12 19,7% 13 21,3 36 59% 61 36,5%
Beero 19 11,4% 27 16,2% 121 72,4% 167 100%
In total
SCIWORA 4 40% 4 40% 2 20% 10

Mpumeuanmne: Cmamucmuyeckas docmogepHocme nokazameneti p=0,02
Note: Statistical reliability of indicators p=0,02

Ta6nuua 5. Xapakmepucmuka nayueHmos o6eux 2pynn No msxecmu NOpaxeHUs CNUHHO20 Mo32d (wikana ASIA)

Table 5. Characteristics of patients in both groups according to the severity of spinal cord injury (ASIA scale)

TaxecTb Nopa)keHUs CNMHHOro mo3sra /

fpynnbi naynentos / Severity of spinal cord injury

Patient groups

Bcero geren /
Total children

A B C D

I'rpynna/ 80 75,5% 6 5,7% 12 11,3% 8 7,5% 106 100%
| group

Il rpynna/ 45 73,8% 16 26,2% 61 100%
Il group
Beero / 125 74,8% 22 13,2% 12 7.2% 8 4,8% 167 100%
In total

SCIWORA 8 80% 2 20% 10 100%

Mpumeyvanmne: Cmamucmuyeckas docmosepHocms nokazamerneti p=0,01
Note: Statistical reliability of indicators p=0,01
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Puc. 2. layueHm 17 nem. MazHUMHo-pe30HAHCHAa momozpagusa weliHozo omaoesna no3eoHo4Huka, STIR u T1BU TSE e ca-
eummarnsHol niockocmu, T2BU FFE 8 akcuaneHol ninockocmu, 06veMHas peKkoHCmpykyus 0aHHeix MP-mpakmoepaguu. He-
cmabusibHble KOMNPeCcCUOHHO-0CKOIbYamele nepesomsl mes C5 u C6 N038OHKO8 C UeHMPAbHbIM CMEHO30M NO380HOYHO20
KaHana. Yuub cnuHHo2o mMo32a Ha yposHe C3 — C6 c 2emamomuesnueli u 6€3 NosIHO20 nepepbisa: ommeyaemcs OmHoOCUMesibHoe
sepemeHo8UOHOe ygeniuyeHue 06sema cNUHHO20 Mo32d Ha yposHe C2 — Th1, MP cuzHan om He2o Ha yposHe C3 — C6 He0OOHOPOO-
HO 2unepuHmMeHcugeH Ha cazummasneHbix STIR U306paxeHuUsAxX, U30/2UNOUHMeEHCUBEH HA cazummaieHsix T1BU TSE, npu smom
OmeK CNUHHO20 M032a pacNPOCMPAHAEMCA 8bllie U HUXe 30Hbl Nospex0eHUs; Ha akcuasbHeix T2BU FFE 8 cmpykmype cepozo
seuwjecmaa nospexoeHHoOU 30Hbl onpedesiaemca 8blpadxeHHoe cHUxeHue MP cueHana 3a cyem HAUYUSA KPOBOU3JIUAHUSA; npu
MP-mpakmoepagpuu ommeyaemcs 3Ha4umesnibHoe 0bedHeHUe MPAKMOB HA ypoBHe NospexoeHUs 6e3 UX NOJTHO20 NPpepbi8aHUs
Fig. 2. Patient 17 years old. Magnetic resonance imaging of the cervical spine, STIR and T1 and TSE in the sagittal plane, T2 AND FFE
in the axial plane, volume reconstruction of MR-tractography data. Unstable compression-comminuted fractures of the C5 and C6
vertebral bodies with central spinal canal stenosis. Spinal cord injury at the C3 - C6 level with hematomyelia and without complete
interruption: there is a relative fusiform increase in the volume of the spinal cord at the C2 - Th1 level, the MR signal from it at the
C3 - C6 level isinhomogeneously hyperintensive on sagittal STIR images, is/hypointensive on sagittal T1 and TSE, while spinal cord
edema extends above and below the injury zone; on axial T2 and FFE, the gray matter structure of the damaged zone is determined
by a marked decrease in the MR signal due to the presence of hemorrhage; with MR tractography, there is a significant depletion of

the tracts at the level of damage without their complete interruption

Jetn | rpynnbl noctynann 8 HAW HeotnoxHon getckon
XUPYPrumM 1 TPaBMaTONOMMN Kak B MEPBUYHbIN CTaLOHap,
MM MPOBOAMNOCH BCECTOPOHHEe obcnefoBaHue, BKIOYasn
o6s3aTenbHoe nposegeHne MPT cnMHHOroO Mo3ra B 3aBUCK-
MOCTM OT YPOBHA NOPax}eHNsA, onpefenaemoro HeBponorn-
yeckmm TectmpoBaHuem no wkane ASIA. MauuwenTol Il rpyn-
Nbl NePEeBOAVIINCD B UHCTUTYT U3 MEPBUYHbIX CTaLMOHapOB
No MeCTy XUTeNbCTBa MALNEHTOB, TONIbKO Y OAHOIO N3 HUX
6bl51a M3HavanbHO BbiABNeHa SCIWORA, y ocTanbHbIX AeTel
N30/IMPOBAHHOE NOBPEXAEHNE CIMHHOIO MO3ra 6blfo 06Ha-
PY>KeHO TONIbKO MO Mepe BOCCTaHOBJIEHUA YPOBHA CO3HaHNA
B CJlyyae TAXKenom YepenHo-mMo3roBon Tpasmbl (TYMT), 6na-
roflapsa HeCOOTBETCTBMIIO TAXKECTN CUMMTOMATUKW XapaKTepy
M3Ha4anbHO ANArHOCTMPOBAHHOIO NopaXkeHus (Tabn. 6).

Takum obpasom, y feTell MiagLlero Bo3pacTta Unm aetem c
coueTaHHON TYMT B CHMKEHHOM COCTOAHWM CO3HAHWA CyLle-
CTBYIOT OnpefesieHHble TPYAHOCTM ANArHOCTUKN: HEBO3MOXK-
HOCTb [OCTOBEPHOrO OnpeAeneHna YPOBHA MOBPEXAEHNA
CMVHHOIO MO3ra C MOMOLLbK HEBPOSIOMMYECKOrO TeCTUPOBaA-
HWA, OTCYTCTBME U3MEHEHUI MATKMX TKaHel B obnactu npeq-
nosiaraeMol TpaBMbl, OnpeaenaemMbiX PeHTFeHONOrMYeCKUMN
METOAAMM, YTO MPUBOAUT K ANArHOCTUYECKMM OLIMOKaM Npu
onpegeneHnn N3oNPOBaHHOM TPaBMbl CIMHHOMO MO3ra.

3aKnuyeHne

M3onupoBaHHoe noBpexxaeHue cnuHHoro mosra (SCI-
WORA) BbisiBneHo y 6,0% peten c MNCMT, noctynmewunx B
HU HeoTnoXxHOW OeTCKOW XMpYyprum 1 TpaBmaTonoruu B
2014-2020 rr. bonbluee konuyectso SCIWORA (60%) npowuc-
xopuno B pesynbrate AT 1 3adrKcMpoBaHO B rpyaHOM OT-
aene (50%). Mi3onupoBaHHas TpaBMa CMMHHOIO MO3ra yalye

BO3HMKasa B BO3PacTHbIX rpynnax fo 5 net n ot 5 o 12 ner
(no 40% COOTBETCTBEHHO). TAXeCTb MOpa)keHUA CUHHO-
ro mo3ra npu SCIWORA obycnosneHa camMm MexaHVW3MOM
BO3HMKHOBEHUA Takoro nospexaeHus: A — 80%, B - 20% no
wkane ASIA.

MpuurHamm OWKNOOK B AUATHOCTMKE WU30MNPOBAHHOIO
noBpexaeHUA CNIMHHOrO MO3ra y ieTell ABNAETCA HeJOOLeH-
Ka TAXKeCTU COCTOSAHUA pebeHKa B CBA3M C MaslbiM BO3PacTOM
unn coyetaHHocTbio NMCMT ¢ TYMT CO CHUXKEHHBIM COCTOA-
HUEM CO3HaHUA.

KomnbtoTepHaa Tomorpadus He MO3BOMAET B MOJSIHON
Mepe onpegenntb TaxecTb MNCMT. HeobxoaumocTtsb npume-
HeHus MPT obycnoBneHa AMarHoCTMYeckon NoTpebHOCTbIo:
BO3MOXHOCTbIO YeTKO BM3yann3nMpoBaTb MNOBPeXAeHnA
CBA30YHOrO arnnaparta 1 MeXMno3BOHKOBbIX ANCKOB, AOMOJ-
HUTENIbHO K KNMHNYECKMM AaHHbIM NMOATBEPAUTL YLNG, re-
MaTOMMENNIO, YAaCTUYHBIN WU MOMHBIN Pa3pblB CMIMHHOIO
Mo3ra B cnyyae SCIWORA, onpefennTb peabunmtaumoHHbIN
MPOrHO3 C MOMOLLbIO TPaKTorpadum.

ANropuT™M ANarHOCTUYECKNX AeNCTBUN Yy pebeHKa Mano-
ro Bo3pacTa WIv HaxOAALLEeroca B CHUXEHHOM COCTOAHUN
CO3HaHWA MOMMMO MOSHOLLEHHOrO HEBPOJIOrMYEeCcKoro 06-
CnepoBaHMA [OMKEH BKAouatb B ceba KT no nporpamme
«C ronosbl fo nAT™ n MPT, B cnyyae faxe He3HaUYUTENbHOrO
NoJO3pPeHNA Ha U30IMPOBAHHOIO MOBPEXAEHUA CMUHHOIO
Mo3ra.

HononHutenbHaa nuipopmauuma.

3TnuecKasa 3KcnepTnsa. PaccmoTpeHne npoTokona nc-
CleloBaHA OWMOOK AVArHOCTUKU NMOBPEXKAEHUS CMIUHHOMO
MO3ra y AeTeil Npu COYeTaHHbIX TPaBMax MPOBOAUNOCH B
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Puc. 3(a). lNayuenmka 12 nem. Komnsio-
mepHas momozpacgusa weliHo2o0 omoena
N03B0OHOYHUKA, <KKOCMHOE» OKHO, ca2um-
maneHAs U KOPOHA/IbHAA PEKOHCMPYK-
yuu. llamonoeuyeckux u3MeHeHul He
ommedyaemcs

Fig. 3 (a). The patient is 12 years old.
Computed tomography of the cervical
spine, “bone” window, sagittal and coro-
nal reconstruction. There are no patho-
logical changes

Puc. 3(6). layueHmka 12 nem. MazHUMHoO-pe30HAHCHAA Momoepagus weliHo20 U 8epxHe-2py0H020 0m0Oes108 NO380HOYHUKA,
T2BW TSE, STIR u T1BU TSE 8 cazummansHol ninockocmu, T2BU FFE 8 akcuaneHou nnockocmu. MPT kapmuHa muesionamuu
Ha yposHe C2 — Th1 6e3 2zemamomuesiuu u NoJIHO20 nepepeisad — NpoAaseHUA hogpexoeHusa no muny SCIWORA (nospexdeHue
CNUHHO20 M032a 6e3 peHMeeHoI02uYeckol aHOMAsauu): omme4aemcs OMHOCUMeslbHoe 8epemeHOB8UOHOE ysesiuyeHue 06b-
emMa CNUHHO20 M032a Ha yposHe C2 — Th1, MP cueHan om He20 Ha 3MOM ypo8He yMepeHHO U py3HO 2unepuHmMeHCU8eH Ha
cazummanoHeix T2BU TSE u STIR u3obpaxkeHusx, U3o/2unouHmeHcuseH Ha cazummaroHeix T1BU TSE; Ha akcuaneHbix T2BU FFE &
cmpykmype cepo2o geujecmaa nospexxoeHHol 30Hbl onpedesiaemcs ciaboe nosbiwieHue MP cueHana 3a ciem HaaU4usa omekda;
namosnoauydeckux usmeHeHUl KOCMHbIX CMPYKMYp, MeXN0380HKOBbIX OUCKO8 U C8A304YHO20 annapama He 8bis18/1€HO

Fig. 3 (b). 12-year-old patient. Magnetic resonance imaging of the cervical and upper thoracic spine, T2VI TSE, STIRand T1VI TSE in
the sagittal plane, T2VI FFE in the axial plane. MRI picture of myelopathy at the C2 - Th1 level without hematomyelia and complete
interruption-manifestations of SCIWORA-type damage (spinal cord injury without radiological abnormality): There is a relative
fusiform increase in the volume of the spinal cord at the C2 - Th1 level, the MR signal from it at this level is moderately diffusely
hyperintensive on sagittal T2VI TSE and STIR images, is/hypointensive on sagittal T1VI TSE; on axial T2VI FFE, a weak increase in
the MR signal is determined in the structure of the gray matter of the damaged zone due to the presence of edema; pathological
changes in bone structures, intervertebral discs and ligamentous apparatus were not detected

Tabnuua 6. Kosudecmao soisgnsemocmu SCIWORA 8 3a8ucumocmu om coyemaHHOCmMu nogpexoeHudl
Table 6. The amount of detectability of SCIWORA, depending on the combination of injuries

CoueTaHHOCTb TpaBMbl /

Mpynnbi naumneHTos / Combination of injuries M3°::::'::7Haﬂ Bcero /
Patient groups Tl-|M.T/ o Opyras / Isolated trauma In total
Severe traumatic brain injury Another
I rpynna/ 1 33,3% 2 66,7% 3 30%
| group
Il rpynna / 5 71,4%% 1 14,3% 1 14,3% 7 70%
Il group
Beero/ 6 60% 1 10% 3 30% 10 100%
In total
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pamKax 06CyXeHMsA BOMPOCa O BO3MOXXHOCTU BbIMOJTHEHUSA
Ha 6a3e HNW HeOTNnoOXHOW OeTCKOW XMpyprum 1 TpaBmaTo-
NOrMN  AUCCEPTALMOHHOTO WCCNIeAOBaHMA Ha COMCKaHue
YUYEHOW CTerneHV AOKTOpa MeAWLMHCKMX HayK B COOTBET-
ctBumn ¢ npasunamm GCP 1 3akoHogaTenbcTBom Poccumnckon
Degepauun Ha Temy «CuctemMa paHHEN KOMMIEKCHOW pe-
abvnuTtauumn geTten C NO3BOHOYHO-CMMHHOMO3rOBOW TPaB-
mon (MCMT)» Komutetom no 6uomeanumnHckon stuke FbY3
ropofa MockBbl «<HayuHo-uccnefoBaTenbCkUm MHCTUTYT He-
OT/IOXKHOW AETCKOW X1PYprum 1 TpaBMmaTonorum» [13 ropoga
MockBbl. (npoTtokon N2 7 ot 20.02.2019 ).

3aknwueHune
PaspewnTtb 1 B3ATb NoA HabnogeHEe BbIMOMHEHNE ANC-
cepTaumMoHHoro uccnegoBaHma «CucteMa paHHer KoMm-

BECTHUK BOCCTAHOBUTEJIbBHOM MEAULIMHBI TOM 20, N22 « 2021 « ISSN 2078-1962

NneKCcHom peabunutaumy getein ¢ No3BOHOUYHO-CNMHHOMO3-
rosoi Tpasmoit (MCMT)» HoBocénosoii A.H.

OT 3aKOHHbIX NpefcTaBUTENEN BCEX MaLMEHTOB, Mpwu-
HUMaBLUKX yyacTue B UCCefOoBaHWM, NOyYEHO MHPOPMU-
poBaHHOe [O6POBOSIbHOE COornacue B NMUCbMEHHON Gopme
«... faBaTb N6y NHGOPMaLMIO, KAacatoLLyCs COCTOAHUA
Moero (NauneHTa) 300POBbA. .. a TakKe JoNycKato nepegavy
CBe[EHWI, COCTaBAAIOLMX BpauebHyto TaiHy... Ans npose-
[EHUA HayuYHbIX NCCNefoBaHNUiA, Nyb6nnKauum B Hay4yHowm nu-
TepaType, NCMOMb30BaHWMN 3TUX CBefleHWI B yuebHOM Mnpo-
uecce...».
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