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HccnenoBanue TMKBOPHOW CUCTEMBI JIETEH pa3IMuHbIX BO3PACTOB MPHOOPETACT CYIIECTBEHHOE 3HAYCHHE,
MIOCKOJIBKY €€ pa0oTa BIMSET Ha JalbHelilee pa3BUTHE TOJOBHOTO MO3Ta U JIOIDKHOE (DyHKIIMOHHUPOBaHUE
oprana. PaccmarpuBaemasi TeMa NpeICTaBIAETCS BEChMa aKTYaJIbHOIA.

M3y4enue nonoBbIX pa3innuuii B CTPOCHHH JIMKBOPHOM CHCTEMBI y IETEH Meproia nepBoro 1eTcTBa.
VccnenoBanusi MPOBOAWINCH MyTEM PETPOCHECKTHBHOTO W3YYEHHs apXMBHBIX MaTepUalioB MarHHTHO-
PE30HAHCHBIX TOMOTPaMM TOJIOBHOTO MoO3ra jAeTel 7-JeTHero Bo3pacTa. BbulM M3ydeHbl MarHUTHO-pe-
30HAHCHBIC TOMOTIPaMMBI JKEITYIOYKOB T0JOBHOrO Mo3ra y 120 nereit (60 manpunkoB u 60 neBOYEK).
TIpoananu3upoBaHkI CIeqyONIe MapaMeTphl: 1) AIHMHA TepeaHero pora; 2) MIMpHHA ITepeaHero pora; 3)
JUIMHA [IEHTPaJIbHOM yacTu; 4) MUpHUHA [EHTPaIbHOM yacTy; 5) AJMHA 3aHET0 pora; 6) MUpUHA 3aJHETO
pora; 7) JIMHA HWKHETO pora; §) mepeaHe3afHuil pasmep; 9) paccTosiHUE MEXAY IEpEeAHUMHU POraMu;
10) paccrosiHne MEXAy 3aJHUMH poramu; 11) AjaMHa TPeThero *kemymouka; 12) BbICOTa TPETHETO JKEIy-
nmouka; 13) mmHaA BomorpoBoza; 14) IrHaA 4eTBEepTOro JKelymouka; 15) BeIcoTa 4eTBEpPTOro JKelymodKa.
KonuuecTBeHHBIC [TOKa3aTeNN OLICHUBAIUCH HA MPEIMET COOTBETCTBHS HOPMAIBHOMY PACIIPEICICHHUIO C
nomoInsto kpurepus Konmoroposa-CmupHoBa. HakoruieHne, KOppeKTHPOBKA, CHCTEMaTH3alus HCXOIHOM
uH(pOopMaIU OCYIECTBISLINCH B ANIEKTPOHHBIX Tabmunax Microsoft Excel 2016. Craructiuueckuii aHamm3
MIPOBOAMJICS C MCTIONBb30BaHUeM mporpaMmer Statistica 10.0 (StatSoft Inc., CIIIA). Pe3ynsrarsl cuntanucek
CTAaTHUCTUYECKU 3HAYMMBIMU Tipu p < 0,05.

TlonyueHHbIe B X0/1e HCCIIEOBaHUS JIMKBOPHOM CHCTEMBI TOJIOBHOTO MO3I'a IaHHBIE Y JIETCH Iepruoza mep-
BOTO JIETCTBA SIBJISIOTCS [TOKA3ATEJIIMH HOPMBI 1 MOTYT OBITh HCIOJIb30BaHbI IIPY IIPOBEICHUHU AUATHOC-
THUYECKUX MCCIICJOBaHUI B OTAEJICHUAX JIyueBOH MuarHocTHky. CyleCTBEHHOE KIMHUYECKOE 3HAYCHHE
umeeT oOHapyKeHHas B X0/l pabOThl OuiaTepasibHas aCUMMETPHUsi OOKOBBIX XKEITYJI0YKOB TOJIOBHOTO MO3-
ray aereil neporo nercrsa. Mopdomerpuyeckue noka3areiay JI€MEHTOB JIUKBOPHOH CHCTEMBI JOJDKHBI
YUUTHIBATHCS CIICHUAIUCTAMH B 00JIaCTH UCCIICAOBAHUS HEHPOILIACTHYHOCTH TOJIOBHOTO MO3Ta.
‘YcTaHOBIICHBI IPHKU3HEHHBIE SHIE(aTOMETPUUECKIE HOPMBI PA3JIMYHbIX OTJICJIOB JIMKBOPHOI CHCTEMBI
Y HaJWYKe TOJIOBON M3MEHYMBOCTH CTPYKTYp JIMKBOPHOM CUCTEMBI Y JIeTeH Iepruojia NepBoro ASTCTBA.
JIMKBOPHAs CHCTEMA, KEITyAOYKH FOJIOBHOTO MO3ra, HeHpOBHU3yaIM3alys, IIEPHUO IIEPBOTO JIETCTBA
baii6akos C.E., baxapesa H.C., Topneera E.K., FOxaxos M.B., Xpomos J[.A., Baxapesa A.A. ['enaepubie
pas3Iuums CTPOEHHS JUKBOPHOH CUCTEMBI y JIeTell mepruosa IepBoro AeTcTBa. MHHO8AYUOHHAA MEOUYUHA
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Relevance Investigation of the cerebrospinal fluid system of children of different ages, especially pre-school and
school periods of childhood, becomes essential, since the further development of the brain and its proper
functioning depends on the way it functions. Considering the MRI indications of the elements of the
cerebrospinal fluid system of children is important for the development of neurology and neurosurgery, it
is necessary to consider gender differences in the brain size and structure.

Objective To study the sex differences in the structure of the cerebrospinal fluid system in seven-year-old children.

Material and Methods  For the study, archival data on the sizes of the lateral ventricles of the brain of 120 children aged 7 (60 boys
and 60 girls) were involved, in particular: 1) the length of the anterior horn; 2) the width of the anterior horn;
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3) the length of the central part; 4) the width of the central part; 5) the length of the posterior horn; 6) the width
of the posterior horn; 7) the length of the lower horn; 8) the anteroposterior size; 9) the distance between
the anterior horns; 10) the distance between the posterior horns; 11) the length of the third ventricle; 12) the
height of the third ventricle; 13) the length of the aqueduct; 14) the length of the fourth ventricle; 15) the
height of the fourth ventricle. The studies were carried out using the method of magnetic resonance imaging.
Quantitative indicators were assessed for compliance with the normal distribution using the Kolmogorov-
Smirnov test. The accumulation, correction, systematization of the initial information were carried out in
Microsoft Excel 2016. Statistical analysis was carried out using the Statistica 10.0 software (StatSoft Inc.,
USA). The results were considered statistically significant at p < 0.05.

The data obtained in the study of the cerebrospinal fluid system in children during their pre-school period
of childhood are indicators of the norm and can be used for diagnostic studies in the departments of
radiation diagnostics. The bilateral asymmetry of the lateral ventricles of the brain in pre-school children,
discovered during the work, is of crucial clinical significance. The morphometric indicators of the elements
of the cerebrospinal fluid system should be considered by specialists in the study of brain neuroplasticity.
Analysis of the obtained in vivo encephalometric data indicates the presence of sexual variability of the
brain and parameters of the structures of the cerebrospinal fluid.

cerebrospinal fluid system, cerebral ventricles, neuroimaging, pre-school period
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BBEAEHUE

HecMotpst Ha TO, 4TO COCTOSIHHE JINKBOPHOM CHCTEMBI
y JeTel y)ke HEOAHOKPATHO CITY>KMJIO MTPEAMETOM KIMHH-
YEeCKHX UCCIIEAOBaHNI, MHOTHE acIIeKThl 3TOM MPOOIEMBI
OCTAIOTCS elle JaJeKuMH oT paspemieHus. CymecTByro-
M€ TNPOTHBOPEUMs KacaroTCs XapakTepa, CTENEHH H
4acTOThl U3MEHEHUM JIMKBOPHOM cuctembl. MHorouuc-
JICHHbIe HAOIONCHUS 10 JUArHOCTHKE Pa3IMYHbIX 3a00-
JIEBaHUH, CBS3aHHBIX C M3MEHEHHEM CTPYKTYp JHKBOP-
HOM CUCTEMBI TOJIOBHOIO MO3ra y JETe, IPOBOAUIIHUCH
METOJIOM MarHUTHO-pe30HaHCHOW Tomorpadguu. OnHu
aBTOPBI U3yYalld TIOCTTUIIOKCHYECKNE M3MEHEHHS TOJIOB-
HOTO MO3Tra HelOHOIIEHHbIX aereil [2]. [pyrue — uzme-
HEHMS B TOJIOBHOM MO3T€ HOBOPOXKJEHHBIX I10J] BO3/EH-
CTBHEM pa3nyHbIX (pakropoB [§]. Takxke ucciaemoparenn
CPaBHHUBAJIM CTPYKTYphl TOJOBHOTO MO3Ta B YCIOBHSX
HOPMBI U OIyX0JIeBOil matonoruu [5].

Ectp manHbIe 00 M3MEHEHMSAX NMPHU KPOBOU3IHUSHHUU B
HKETyAOUKH TOJIOBHOTO MO3Ta, pabOThI 110 M3yUYEHHUIO JIMK-
BOPHOM crcTeMsl TipH ruzporiedammu y nereii [3, 7]. Kpo-
M€ TOTO, MOIy4€HBI Pe3yJIBTaThl 0 BO3MOKHOCTAX BOCCTa-
HOBJICHHS HEOHATAJIbHBIX HapYIIEHHH JTMKBOPOANHAMUKHI
[4], a TaxKke IPUMEHEHUH METOA YHIOCKOIIMYECKON BeH-
TPUKYITOCTOMHH 3-TO JKETyI04YKa B XO/I€ JEUECHHs OKKIIIO-
3uOHHOU Tuapouedamuu y nereit [4]. MccnemoBanust Ha
CETONHSIIHNI JIeHb OKOHYATEJIbHO HE 3aBEPILCHBL.

HeoOxogmmo ykaszate Ha ocoOblii mHTEpeC K pabo-
TaM, B KOTOPBIX HM3Y4alOTCS aHATOMOMETPHUYECKHE MO-
KazaTell CTPYKTYp TOJIOBHOTO MO3Ta M MX OCOOEHHOCTH
y 3I0pOBBIX JA€TeH, B 3aBUCIMOCTH OT TI0JIa M BO3pacTa
M0 JaHHBIM MarHUTHO-PE30HAHCHOW Tomorpaduu. ITH
HCCIIEIOBAHUS UMEIOT CYIECTBEHHOE 3HaY€HHe, TaK KaKk
HaOmoaeTcsl akTUBHAs JUHAMHUKa BO3PACTHBIX M3MEHe-
HUI METPUYECKUX [IaPAMETPOB KEIYNOUYKOBON CUCTEMBI:
YeM MEHbIIEe BO3pacT peOeHKa, TeM MEHBIINE BEeTUYH-
HBl UMEIOT METPHYECKHE MapaMeTphl JKeIyAOuKoB. Psj

14

CTPYKTYp TOJIOBHOTO MO3Ta HMMEET IIMPOKHHA Iuamna3oH
WHAMBUYyAJIBHBIX pasnnuuid [10].

N3ydeHne aHaTOMOMETPUUYECKHUX XapaKTEPUCTHUK IO-
JIOBHOTO MO3Ta JeTell nMmeeT OOJbIIOe IMPaKTHIECKOe
IpUMEHEHNe 1 BOCTpeOOBaHHOCTh, TaK KaK y4eT Koieda-
HUH JAHHBIX B ONUCAHUM CTPYKTYP JETCKOTO I'OJIOBHOTO
MO3ra B pa3lIM4yHbIC BO3PACTHBIE NEPUOJIBI JODKEH YUH-
TBIBAThCSl MPU XUPYPru4e€CKOM BMelIaTesnbeTBe. B noc-
TYIHOH JINTEpaType HaMU U3y4YeHbl HEMHOTOUUCIICHHBIE
paboTHI 1O M3YYEHHUIO TeHICPHBIX Pa3IWIUi TOJIOBHOTO
MO3ra U JJUKBOPHOM CUCTEMBI y JIeTel nepruoja nepBoro
netrctBa [1, 5, 9]. [IpakTudyeckn He wccaemoBana mpooe-
Ma OwiarepajdbHOW aCHMMETPHH JINKBOPHOW CHCTEMBI.
Bce n3nokeHHOE aeT OCHOBaHME 3aKITIOYHTH O HEOOXO-
JUMOCTH JaNbHENIIETO U3y4YEHUs ITUX BOIPOCOB.

LEJIb

pabOoTHI COCTOUT B MICCIIEOBAHUHN TIOJOBBIX Pa3IIAN
B CTPOEHHHM JIMKBOPHOW CHCTEMBI y JETeH nepuoja nep-
BOTO JETCTBA.

MATEPUAJ1 U METO/ bl

HccnenoBanust MpOBOAMIINCHE MyTEM PETPOCIEKTHB-
HOTO M3y4YeHHs apXUBHBIX MaTepHajiOB MarHUTHO-PE30-
HAHCHBIX TOMOTPaMM TOJIOBHOTO MO3ra JeTel 7-JI€THETO
BO3pacTa. BB WM3ydeHBl MarHUTHO-PE30HAHCHBIE TO-
MOTpaMMBI JKEITyJJ0OYKOB ToJI0OBHOrO mosra y 120 nereit
B Bo3pacrte 6 jer (60 mamsumkoB m 60 nesouek). Ilpo-
aHAM3UPOBAHBl CJEYIONNe MapameTpsl: 1) amnHa
mepeaHero pora; 2) MUpHUHA MEpeaHero pora; 3) UIHHA
HEHTPaTFHON YacTH; 4) MHUPHHA HEHTPAILHON YacTH; 5)
JUTMHA 3a/THETO pora; 6) MMpUHA 3aHero pora; 7) [uinHa
HIDKHETO pora; 8) mepemHe3amHuil pasmep; 9) paccros-
HUE MeXAy IepeaHuMH poramu; 10) paccTosiHuE MEXTy
3agHUMHU poramu; 11) mumHa TpeTsero kemymodka; 12)
BBICOTA TPETHETO XKEMymodka; 13) IIrHa BOIOMPOBOJA;
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14) nnuHa 4eTBEPTOTO XKeMynouka; 15) BeicoTa 4eTBepTO-
ro ’xenynouka. KonmmuecTBeHHBIE MOKazaTelH OICHUBA-
JIUCh Ha TIPeIMET COOTBETCTBHS HOPMAJILHOMY pacmpesie-
JICHUIO C TOMOIIbI0 kKpuTepusi Kommoroposa-CmupHOBa.
Haxkomuienne, KOppeKTHpPOBKA, CHUCTEMaTH3aIMs HCXO-
HOW MH(MOPMALMU OCYIIECTBISUINCh B 3JIEKTPOHHBIX
tabnuuax Microsoft Excel 2016. Craructuueckuit
aHaN3 MPOBOAWICA C HCIOJB30BaHHEM IPOTPaMMBI
Statistica 10.0 (StatSoft Inc., CILA). Pe3ynsrars cunra-
JIUCh CTaTUCTHYECKH 3HAYMMBIMU Tipu p < 0,05.

PE3YJNIbTATbl N OBCYXOEHUE

Pesynsrarel MOp(hOMETPHUUECKOTO UCCIIEAOBAHUS JTUK-
BOPHO# CHCTEMBI Y I€TEi B BO3PACTE CEMHU JIET (C YIETOM
TeHJICPHBIX pa3nuumii) 0000meHs B Tabmue 1. Aranus
MOTyYEHHBIX DHIIE(PATOMETPHUECKIX [AHHBIX CBHUJIC-
TEJIBCTBYET O HAIWYUH JOCTATOYHOTO KOIUYECTBA MOP-
(hoMeTpHUeCKIX MOKa3aTelel, JOKA3hIBAIOIINX HATUIHNE

MOJIOBOM M3MEHYMBOCTH TOJIOBHOIO MO3rd U JIMKBOPHOMU
CUCTEMBI. YCTaHOBJIECHO, YTO B JaHHOW BO3PACTHOM IpyII-
e pasMepbl FOJIOBHOTO MO3rd U JIMKBOPHOH CHCTEMBI
MaJIBYMKOB MPEBBIIIAIOT ITOKa3aTeld JEBOYEK: JJTHHA
TIEpEe/IHETo pora JIEBOro OOKOBOTO kemynouka — Ha 8,9%;
JUIMHA TPETHETo kesynouka — Ha 11%, BeIcOTa TpeThero
emynouka — Ha 13% (tabn. 1, puc. 1).

MOXHO TPOCHEOUTh MEXIIONYIIAPHYI0 HW3MEHYH-
BOCTb TOJIOBHOTO MO3ra U JINKBOPHOM CUCTEMBI A€TeH 10
psny nokasareneil. Tak, B JINKBOPHOM CHUCTEME AEBOYEK
JUIMHA HIDKHETO pora MpaBoro 60KOBOTO XKeTy104ka Oblia
OoJpIIIe aHAJIOTHYHOTO TTapaMeTpa JIEBOTo KeIy109Ka Ha
4,7% (tabmn. 1, puc. 2).

JlanHas Tema mMeeT OOnbIIOe 3HAYEHHE AT Pa3BH-
THS HEBPOJIOTHM W TcUXuaTpuu. Mopdomerpuueckue
MOKa3aTeNy JIEMEHTOB JMKBOPHON CHCTEMBI JIOJKHBI
YUUTBIBAThCS CHENUANNCTaMU B 00JIacTH MCCIIEOBAHUS
HEHPOIUIACTUYHOCTH TOJIOBHOTO MO3ra.

Taonuua 1
MopdomMeTpryecKue MOKa3aTe/ M 3JIEMEHTOB JJMKBOPHOI CMCTeMbl F'0JIOBHOTO M0O3ra y eTeil BO3PACTHOM rpynnbl 7 jer
Table 1
Morphometric indicators of the elements of the cerebrospinal fluid system in children of the age group of 7 years
CrarucTHyecKHe MoKa3aTejan pa3MepoB roJI0BHOTO MO3ra Y JIMI] Pa3HOIo MoJia
Ne Hccaenyemnie MaJabaHKH JleBOYKH
n/n noKa3areju
M+m Min Max M+m Min Max
1 | dnuHa mepenHero pora mp. 248 +0,4 20,0 30,02 23,4+0,6 16,0 29,0
GOKOBOI'O JKEJTyI04Ka JIEB. 25,7+0,4 22,0 31,0 23,6 £0,6" 19,0 28,0
2 | lllupuna nepenHero pora mp. 5,0+0,2 2,0 7,0 5,0+0,3 2,0 7,0
OOKOBOTO YKeTyIouKa (MM) JIEB. 52+0,2 3,0 8,0 4,6+0,3 3,0 8,0
3 | AnvHa IeHTpaNbHON YacTH mp. 456 +0,9 33,0 52,0 456 +1,2 38,0 63,0
GOKOBOTO JKEIyA0UKa (MM) JIEB. 45,4+ 0,8 34,40 52,0 45,2+0,9 35,5 55,0
4 | lllupuHa neHTpasbHOM YacTH mp. 8,6+04 5,0 12,0 8,4+0,5 5,0 13,0
OGOKOBOTO XKeIyaouKa (MM) JIEB. 8,5+04 6,0 12,0 8,0+04 5,0 11,0
5 | AnunHa 3agHero pora mp. 33,5+0,8 25,0 43,0 31,4+ 1,0 23,0 38,0
GOKOBOTO JKETyI0UKa (MM) JIEB. 32,7+0,7 27,0 38,0 31,7+ 1,1 23,0 43,0
6 | lupuna 3amuero pora mp. 3,0+0,3 2,0 6,0 3,7+ 04 2,0 9,0
GOKOBOTO JKeIyA0UKa (MM) JICB. 4,7+0,9 2,0 25,0 3,8+04 1,0 9,0
7 | Jnuna HUXKHETO pora mp. 43,4+0,8 36,0 52,0 44,3 +0,9 38,0 53,0
OOKOBOTO JKEeIyI04Ka (MM) JIIEB. 42,7+0,9 31,0 49,0 40,1+ 1,1 32,0 51,0
8 | llepenne3amnuit pazmep mp. 90,1 +1,2 79,0 101,0 89,7+1,2 77,0 103,0
GOKOBOTO KETyA0UKa (MM) JIEB. 89,7+1,2 76,7 104,0 89,3+1,2 76,7 105,0
9 | PaccTosiHue MeXay NepeaHUMU 31,0+ 0,7 22,0 35,5 29,3+0,8 22,0 39,0
poramMu OOKOBBIX KETY04YKOB (MM)
10 | PaccrosiHMEe MEXly 3aJHUIMH pOTaMU 30,6 £0,8 22,0 40,0 29,7+ 1,1 19,0 39,0
OOKOBBIX JKEITYTOYKOB (MM)
11 | nuHa TPETHETo Kellyaouka (MM) 26,2 +0,8 17,0 33,0 23,5+0,5" 18,0 28,0
12 | BpicoTa TpeThero xenyaouka (Mm) 18,2+ 0,5 14,0 23,0 16,1 £0,4" 13,0 20,0
13 | Anuna BogonpoBoa (MM) 14,6 £0,2 11,0 17,0 14,1 £0,4 11,0 19,0
14 | lnuHa 4eTBEPTOro Xeayaouka (Mm) 324+1,0 25,0 40,0 31,8+0,7 25,0 40,0
15 | BeicoTa 4eTBepTOro *emynodka (Mm) 11,0+ 0,4 8,0 14,0 10,0+ 0,3 7,0 12,0

Ilpum.: 3BE310YKOH, PacIoNoKEHHOH B BEpXHEH YyacTh OMIMOKH cpepHeapudmeTndeckoro (= m*), 0603HaueHs! MOp(OoMETpH-
YeCcKHe MOKa3aTelld Y AeBOYEK, JOCTOBEPHO OTINYAIOIINECS OT aHAJOTWYHBIX MapaMeTpoB Y MaibsaukoB (p < 0,05).

Note: an asterisk near the arithmetic mean error (= m ) denotes morphometric indicators in girls that significantly differ from those in boys (p < 0.05).
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Pucynok 1. Mopgomempuueckue noxazamenu onunvt (JIIP) u wiu-
punst (LLITIP) nepednux po2os npagozo u 16020 HOKOBbIX JHcely0oU-

KO8 ¥ 0e60UeK U MAIbYUKO8 ceMu Jem (MMm)

Figure 1. Morphometric parameters of the length (AHL) and width (AHW)
of the anterior horns of the right and left lateral ventricles in seven-year-old

girls and boys (mm)

3AKJTIOMEHUE

[NonyueHHbIC B XO/I€ MCCIIEIOBAHHS JINKBOPHOM CUCTE-
MBI TOJIOBHOTO MO3ra JIaHHBIE y JIETeH Mepuosia IepBoro
JIETCTBA SIBJISIFOTCS MOKA3aTeNIIMH HOPMBI U MOTYT OBIThH
WCIIONb30BAHbI MPU TPOBEACHHU JUArHOCTHYECKUX HC-
CJICIOBaHHU B OTJIEJICHUSX JIy4eBOM NTUarHOCTUKHU. YcTa-
HOBJICHO HAJIMYHE TTOJIOBOW M3MEHUYMBOCTU CTPYKTYP JIHK-
BOPHO CHUCTEMBI y JieTei 3toro nepuona. CylecTBeHHO
KJIMHUYECKOE 3HAUCHHUE HMMeEeT OOHapy)KEeHHas B Xoje
paboThl OmiaTepaibHas acHMMETPUs OOKOBBIX JKEIy0u-
KOB TOJIOBHOTO MO3ra y JieTel Ieproia MepBoro AeTCTBa.
Mopdomerprdeckne MoKa3aTeny 3JIeMEHTOB JIMKBOPHOM
CHCTEMBI JIOJDKHBI YYUTHIBATHCS CHEMATICTAMU B 00Ma-
CTH HCCIIEIOBAHHSI HEHPOTUIACTUIHOCTH TOJIOBHOTO MO3Ta.
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Pucynox 3. Mopgomempuueckue nokazamenu OnuHvl
U GbICOMbBL MPEMbe20 JHCeLyOoUKa (MM) Yy 0esoueK u
MANbYUKO8 uiecmul 1em

Figure 3. Morphometric parameters of the length and height
of the third ventricle (mm) in girls and boys aged six
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Pucynox 2. Mopgpomempuueckue noxasamenu paccmo-
SIHUSL MeJHCOY NePeOHUMU U 3A0HUMU PO2aMu OOKOBbIX
2HCENYOOUKO8 (MM) Y 0€80UEK U MATLYUKOS CeMU Jem
Figure 2. Morphometric parameters of the distance between
the anterior and posterior horns of the lateral ventricles
(mm) in girls and boys aged seven
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