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LIMIO, peLLeH3MPYIOTCA M NPU HeoBXOAMMOCTM pefakTUPYHTCS M cokpaLuatoTcs. MonyyeH-
Hblil pefakLmMeit opuriHan cTaTbi He BO3BpallaeTcs. Hanpasnenue B pegakumio pabor,
paHee ony6AMKOBaHHbIX UM NPeACTaBAEHHbIX AN NyBAUKaLMK B Apyr1e u3paHus, He
fonyckaetcs. MHeHMe penakuMuM MOXeT He COBMafjaTb C MHeHueM asTopos. C
aCnMpaHTOB, MONOABIX YYEHbIX U CcoucKaTeneil nnata 3a nybaukaumio He B3UMAETCS.



10.21518/2079-701X-2017-1-186-192

M.U. NbIKOB, n.M.H., npodeccop, A.C. WAMJIOB, P.U. AXKABATXAHOBA, A.M. BEMUHA
Poccuitckas MeanumHcKas akafemms HenpepbliBHOTO NpodeccMoHanbHoro 0bpasosaHus, Mockea
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XPOHM‘-IECKMﬁ 3anop — oAHa U3 caMbiX 60nbLMX HPOGHEM B AETCKOM racTpo3HTEpPOJ/IOruun. an‘lMHaMM noao6Horo 3abonesaHus
B HacToslee BpeMa ABNATCA HECKO/IbKO COCTOSIHUA, I'IOAPOGHO npeacTtaB/ieHHbIX B CTaTbe.
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RADIATION DIAGNOSIS OF CHRONIC CONSTIPATION IN CHILDREN

Chronic constipation is one of the biggest problems in pediatric gastroenterology. The reasons for these diseases are currently

a number of conditions, described in the article.

Keywords: children, constipation, the causes, research methods, radiology, x-ray, ultrasound.

POHMYECKME 3anopbl Y LeTel SABASIOTCS OOAHUM U3
OCHOBHbIX NMOKa3aHWi AN NPOBeAEHUS PEHTIEHONO-
TMYECKMUX UCCIEeL0BaHMUIA KMLWEYHON TpyOKK, B YacT-
HOCTW TONCTOM W MPSIMOM KMLWWOK. [locneaHme HayyHble muccne-
[I0BaHMs [0Ka3blBAlOT MHOroobpasne npuyMH HapyleHus
nedekaummn y oeTel, 4To, B CBOKO ovepesp, TpebyeT auddepeH-
LUMPOBAHHOMO MoAXoAa K AMArHoCTMYecKoMy rnpoueccy. 3a
MHOrO NIET CI0KMNACh AOCTAaTOYHO CTPOMHAs cMcTeMa NpoBese-
HWS PEHTreHONOMMYECKOro WCCIen0BaHMS, HO TMOCTOSHHbIE
TpeboBaHMs K YMEHbLLUEHWIO NoBpexaatolero 3ddekTa obny-
YEHWs Ha OpraHM3M pebeHka NOCNYXXMIK TONYKOM K pa3paboT-
Ke HOBbIX TEXHOMOMMI UCCNEA0BAHUA XKENYOA04YHO-KMLWEYHOrO
TpakTa. K TakuM, HECOMHEHHO, OTHOCUTCS Y/IbTPa3BYKOBAs AMa-
rHOCTMKaA C ee 6e3BpeHbIM 1 6e300/1e3HEHHBIM XapaKTepOM.
OpraHuyeckne npuYMHbI 3aN0poB y AeTei
[MnoTnpeos.
lMnokannemus.
NunabeT.
MykoBMCLMAO3.
HenepeHocuMocTb nuwesoro benka.
KonuTbl.
MblweyHaa ¥ HeBponorMyeckas maronorus, Npueoas-
Wwasa K 3anopam
MboiweyHas namonoaus:
MNceBnoOBCTPYKUMS NPY NULLEBAPUTENBHOM MUONATUMN.
Obliee nopaxeHWe Npu CUCTEMHOM KPacHOM BOMYAHKe,
ckneponepmmm, MMoToHumM LLTarHepa.
MbileYHbIM aedbuumnT nepenHen GPHOLLIHOW CTEHKM Mnpwu
cuHopoMe prune-belly.
Hesponozuueckas namonozus:
HenocpedcmseHHoe nopaxeHue nNuUWEsapumenbHo20
mpakma
bonesHb MpwnpyHra.
KuweyHas Helipoamncnnasus.
XpOHMYecKas K1WeyHas HelpoobCTpyKLmS.
bonesHb Yaraca.
lNopaxeHue yeHmpansHoU HepeHoU cucmemsl
Spina bifida.
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Onyxonb UAK TpaBMa CAMHHOIO MO3ra.

Muenogucnnasus.

JHuedanonaT1s UK ONyxo/b rONIOBHOMO MO3ra.

JlyyeBas AMarHOCTMKA XPOHMYECKUX 3anMOpoB Yy AeTei
3aBMCUT OT XapakTepa NaTonormu.

MNpoBeneHue nOOOro peHTreHONOMMYECKOro NCCeaoBa-
HWS TONCTOM KMLWWKKM y AeTei AOMKHO NPOBOAMTLCS MO XKecT-
KMM noKasaHuaMm. HapyleHue pedekauum OTHOCUTCS K
TakoBbIM, HO OKOHYaTe/bHOE peLleHMe O AMArHOCTUYECKON
MaHWUNYyNALMM NPUHUMAET Bpay-peHTreHonor. MHoraa takoe
nccnegoBaHue oTkaaabiBaeTcs (v BoobLle He NPOBOAMTCS)
nocne NONOXMTENbHOrO 3PdeKTa 31eMeHTapHbIX nevebHbix
M AMETUYECKMX HAa3HAYEH W

HaunHaeTcs nccnegoBanme ¢ 0630pHOTO CHMMKA XMBOTA
6e3 npenBapuTENbHOM NOArOTOBKM 60NbHOTO. 10 3TOW peHT-
reHorpaMme OLEHMBAETCS paCcnoNOXeHWe NeTeNb KULLEYHN-
Ka, 3aMOIHEHHOCTb UX Fa3oM.

MposedeHue n06020 peHM2eHoM02U4eCK020
uccnedosaHusn moacmoli Kuwiku y demeli 00/HKHO
nposoduUMbCA NO XeCMKUM NOKA3AHUSIM.
HapyweHue dedekayuu omHocumcs K makosbiM,
HO OKOHYameJsibHoe pewieHue o duazHocmuy4eckoli
MaHunynayuu npuHUMdem 8pay-peHmaeHos02

KoHTpacTHOe nccnenoBaHMe TONCTOM KMLWKKM MOXKET BbITb
OCYLLECTBNEHO HeckoNbkiMMu cnocobamu. Camblid pacnpo-
CTPaHEHHbIM CNocob — nccnenoBaHMe Xenyao4HO-KULLIEYHO-
ro TpakTa C MPUHATMEM KOHTPACTHOrO BELLeCcTBa Yepes porT.
OueHMBaeTCs pacrnonoxXeHne neTenb KULLEYHNKA, UX LUMPH-
Ha, rayCcTpaums TONCTOM KULLKM, ee KOHTYpPbl, COCTOSIHWUE Une-
oLeKanbHOM 0bnacTn. Ho JaHHbIM METo HEe SBNAETCS MoS-
HOLEHHO OLEHMBAOLWMM TONCTYHO KMLIKY, T.K. KOHTPACTHOe
BewectBo pacnpenensetcs no XKT HepaBHOMepHO, HeT
TYroro 3amnofiHeHUst KULEYHOro npoceBeTa. 1o Npoaomku-
TENbHOCTM [AHHOE UCCeNOBaHUE MOXKET ObITb AUTENbHbIM
(uHorma po 1 cyTok), Mpu HeM NaLMeHT UCMbITbIBAET AOCTa-



TOYHO OOJbLLIYIO NYY4EBYHD HArpysky, 0COBeHHO Toraa, Koraa

TpebyHoTCS MOBTOPHbIE CHUMKM.

CaMbIM pacnpoCTpaHeHHbIM, JOCTYMHbIM U MHDOPMATMB-
HbIM METOIOM WCCNENOBAHMA SBMSETCS MppUrockonus (rpa- unu
$uns) - peTporpagHoe 3anonHeHue 00040YHOM KMLIKM. ITa
MeToAMKa TpebyeT TWaTeNbHOW NpeaBapuTeNibHON NOArOTOB-
KM KULIKM K MccnenoBaHmio. 3a 1-2 oHS 40 AMarHOCTUYECKOM

MaHUNynauMmn w3 nutaHua pebeHka
MCKMIOYAKOTCS NPOAYKThI, COAepallue
MHOIO KNeTyaTKu, U NMPOAYKTbI, BbI3blBa-
folme noBbllLeHHOE ra3o0bpa3oBaHue
(xneb, monoko, kaptodenb, 60608Bble,
raaupoBaHHble  HanuTkM). Beuyepom
HaKaHyHe WCCNefoBaHMS Ha3HayvaeTcs
OYUCTUTENbHAs KM3Ma [10 YUCTOM BOABI.
B neHb mccnenoBaHusa Takke Aenaercs
OYUCTUTENbHAs KIM3Ma 10 YUCTOM BOAbI,
HO He no3fHee 4YeM 3a 3 yaca nepep
MaHUMynsunen.

[na KoHTpacTMpoBaHus 060404-
HOM KMLLIKK 0BbIYHO MCMONb3YeTCs OTe-
YeCTBEHHOE pEeHTreHOKOHTpaCTHoe
cpenctso «bap-BUIMC», coctoswme B
OCHOBHOM M3 cynbdata bapus (98,7 %)
c HebonblWMM KOnMYecTBOM [06aBOK
(HaTpma uuTpat, CcopbuT, HUNAruH,
aHTMDOMCUNAH, apOMaTHUYeCKas 3CCEH-
ums).

«bap-BUMC» pasBoautcs Heno-
CpPeACTBEHHO nepef MNpoOBeAeHUEM
PEeHTreHONOrMYeCcKoro UccnefoBaHus.
CycneH3us roToBMTCS MNyTeM nocTe-
MEeHHOro pas3BefeHus BCEro Konmue-
cTBa nopouwka n3 naketa (240 r)Ha 1 n
BOAbl, (TeMnepatypa 37 °C) npu Henpe-
PbIBHOM MOMELWMWBAHMN B TeyeHue 3
MWH. 3aTeM CyCneH3us nepenvBaeTcsa B
KPYXKY JCMapxa, NOABELEeHHY Ha
LITAaTUB Ha BbiCOTE 65 CM OT peHTreHo-
normnyeckoro crona.Y 340poBOro Yeno-
Beka nopobHoe ruapocTaTuyeckoe
[laBNeHue yaepxunBaeTcs COUHKTEPOM
B uneouekanbHoMm yray. C nomoLbio
M1acTMacCoOBOro HaKOHEYHMKA CYCreH-
314 BBOLMTCS B 060404HYIO KMLKY. 1o
Mepe 3arnofIHEHUS KULLKM MPOBOAMTCS
ee Moauno3nLMOHHOE UCCNefoBaHMe,
KoTopoe Hanbonee BaXHO B OTHOLLE-
HUM NPSMOW KULIKM WM AUCTaNbHOMO
oToena obonoyHon. Toncrtas Kulika
3aMnoHAETCS 4,0 KYMona CNenoi KULWKK,
nocne 4ero CUCTEMa MepekpbIBAETCS.
3ateM npu HeobxoAMMOCTM MpPOM3BO-
LSTCS NpuLenbHble UMdpoBble peHTre-
HOrpaMMbl, a MO 3aMOMHEHUM BCEW
TONCTOM KWMWKKM — OB30PHbIA CHUMOK
OPIOLWHOM MONOCTM B MPSMOM Mpoek-
Umn.

Pucynok 1. HeusmeHeHHas Toncras
Kuwka npu uppurorpacmu. laycrpauus
He HapyLueHa, 06nacTb 6ayruHueBoi
3aC/I0HKM He 3MeHeHa

PucyHok 2. Wppurorpamma npu
KonuTe. [aycTpaums TONCTOA KULIKK
NpaKTMYeCKM OTCYTCTBYeT. BbipaxeH-
Has HepOCTaTOYHOCTb GayruHMeBOM
3aC/IOHKM - pedIoKC U3 TONCTOI
KMLLKM B TOHKYIO

OTCYyTCTBUE

Mpu TyroM 3anoNHEHUN KMLWKKU OLEHMBAETCS MOJTIOXKEHME
BCEX OTAENI0B TONICTON KULLKK, ee hopMa, CMeLLaeMoCTb, KOH-
Typbl, rayctpauus, 601e3HEHHOCTb NPU Nanbnauuu, Hanuume
TONCTO-TOHKOKULLIEYHOTO
MpoBoadTCs GyHKLUMOHaNbHble Npobbl, Nocne yero pebeHokK
onopoxHsetcs. MNocne pgedekaumm no 0630pHOMY CHUMKY
OPIOLIHOM MONOCTU B MPAMOM MPOEKLUMKN M3ydaeTcs penbed

pedntokca.

CIU3UCTON, NpU HEeobXoAMMOCTM Npo-
M3BOAMTCA [OCMOTp C dukcauunen
pe3ynbTaToB LM(OPOBbIMU pPEHTIEHO-
rpammamu (puc. 1, 2).

CylLecTByOT Takxe HeKoTopble
MOOMMDUKAUMM  OObIYHBIX METOAMK.
OpraHuyeckoe nopakeHue, Hanpumep,
npu 6onesxn MMpwnpyHra obycnosne-
HO 30HOM araHrnMo3a, Kotopas 3atpa-
TMBAET TONCTO KMLLKY OT BHYTPEHHErO
aHanbHOro chUHKTEpa [0 onpenenex-
HbIX Npeaenos. a9 NoaHoOro ycraHoB-
NeHns AmMarHosa A0CTaTOYHO 3anon-
HWUTb MOPAXEHHbIA YYACTOK KULWKK M
4acTb 340pOBOro OTAeNa, KoTopbli pac-
WMpeH (NpecTeHOTUYecKoe paclimpe-
HMe, 30Ha «BOPOHKMY»). B Takmx cutya-
UMSX AN 3aM0HEHWUS KMLWKM MOXKHO
MCNoNb30BaTh HOMBLWON WMApUL, OCO-
6eHHO e uccnepyetcs pebeHokK
paHHero Bo3pacta. B 3Tol xe Bo3pacTt-
HOWM rpynne [Ons Nyylero BbiSIBNEHWUS
BOPOHKM» MCMonb3yeTcs dhapMakono-
rMyeckoe COMpoOBOXAEHME - npeasa-
puTenbHas 3a 10-15 MuH o nccneno-
BaHWS MeAMKAMEHTO3HAs TMMOTOHMS
(BnokaTopbl raHIMOHAPHBIX KNETOK B
Ay3p6axoBCKOM ©“ MeNCHEpPOBCKOM
cnneteHunsx), Kotopas [LencTByeT Ha
3[,0pPOBbIE YYACTKM KULIEYHOW TPYOKM C
NOCNefyLWMM UX LOMONHUTENbHBIM
pacwupeHuem (puc. 3-5).

[lonoNHWTENbHBIM NEMEHTOM, Y/y4-
WaKWmMM  1ccnenoBaHme, gBngeTcs
MCNONb30BaHME  TMNEPTOHMYECKOTO
pacTBopa COnM ANg pa3BefeHUst KOH-
TPaCTHOro BellecTBa. [10CKObKY B araH-
IMOHAPHOM 30HE BCErAa MMEKTCS ane-
MEHTbl BOCMANMUTENbHbIX W3MEHEHWUN
CNM3MCTON, pasgpaxarllee BO3AeW-
CTBME COMM BbI3bIBAET CMa3M araHrimo-
HAPHOM MbILEYHOM CTEHKM KMLLIKM, YTO
NPUBOAWT K JlydWeNn BbISBASEMOCTH
nepexoHOM 30Hbl.

[ns OLEeHKM TONCTOW KMLIKM Npwu
OYHKLMOHANBbHOM  (MAMONATUYECKOM)
MErakosioHe «30/10TbIM» CTaHAApPTOM
ABNSETCS KoJIOHONpoKTogedekorpa-
¢ua. >1a MeToamMka 6bina paspaboTaHa
UCKNYNUTENBHO [N OLEHKM KMLIKK
npu 3TOM BMAe 3anopos. [10AroTOBKM
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Pucynok 3. bonesnb [MpwnpyHray
pebeHka 6 mMec.

Y3kas u KOPOTKAA 30Ha araHrino3a nepexoaut B
300pOBYH YaCTb KMLLIKX = 30Ha KBOPOHKU»

y pebeHka 8 ner

HY TONICTOM KMLLKM

He TpebyeTcsa. B npocBeT NpsMONM KWLIKM Yepe3 30H4 BBO-
omTcs Hebonbwoe konnyectBo (50-100 mn) KMOKOM KOH-
TpacTHo-bapureBolt B3BeCH, KOTOpasi 0OBONAKMBAET KanoBble
MacCbl, KOHTPACTMPYS TakMM 06pa3oM BECb MPOCBET KMLLKM.
PebeHka yCaXMBaOT Ha PEHTreHNpo3payYHoe BeLpo HOKOM K
3KPpaHy M NpOCST NPOU3BECTM HacTosALy Aedekauunto. Becb
3TOT NPOLECC 3aMMCbhIBAETCS.

B 95% cnyyaeB XxpoHuueckue 3anopbl HOCAT QYHKLMO-
HaNbHbIV XapakTep, T. €.y pebeHKa HeT opraHM4eckon npw-
YMHbI 3TOro 3aboneBaHms. AHAaTOMO-(PYHKLUMOHANbHbIE 0CO-
H6EHHOCTM PUKCALMM TONCTON KMLLKM HE BAMSKOT Ha Maccax

PucyHok 6. AHaToMM4ecKas cxema MbiLUL, MaJIoro Tasa U NpAMOii KMILKK

Ochb BIOJIbL 320HEH CTEHKH
NpsSIMOi KHIIKH

Ochb aHAJIBHOI'0 KAHAJIA
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PucyHok 4. bonesHb Mpwnpyhra

30Ha araHr1o3a 3aTparnMBaeT BCHO NEBYH0 NOOBU-

Ily6opexTanbHas meTJs

Hapyxueiii chpunxkTep

Pucynok 5. bonesHb MpwnpyHra
y pebenka 7 net

30Ha araHrMo3a 3aTparmBaeT NPAMYI U YacTb
CUTMOBUAHOM KMLLIKM

COLEPXXUMOTO, HE UIPAtOT PONIU B FeHe3e XPOHUYECKMX 3ano-
pOB U He TpebyloT xupypruyeckoro neyeHus. KoHTpactHoe
BELWeCTBO, MpUHATOE 4epe3 poT, yepe3 12-24 4 Bceraa
PerncTpupyeTcs B NpsSMOM KULLKE.

Ha doHe nonHoro aHatoMuuyeckoro 6naromonyyuns
3anop pa3BMBaETCS KaK ClIeiCTBME HEMPABUIBHOMO BCKApM-
NMBaAHMA B paHHEM BO3pacTe, B pe3yabTate NCUxonoruye-
ckoro amnckomdopTa, 6onesHeHHOro akTa gedekaunu (Tpe-
WMHA aHaNbHOrO KaHana) U T. 4. OYHKLUMOHANbHOCTb 3TOr0
MaTosI0rMYeckoro COCTosHMS GopMUpYeTCs 3a cYeT Ae30p-
raHun3auuun paboTbl MbILL, Manoro Tasa, aHanbHOro KaHana,
MOCKO/IbKY MacCax Mo TONCTOW KuLLKe
He HapyLlueH. ToncTas KMWKa npu 3ToM
MOXEeT YBENMYMBATbCS B AAMHY, B AMa-
MeTpe, YTO MPUBOAMT K MOSBAEHUIO
TakUX TEPMUHOB, KaK «IOJIMXOKOIOH»,
«OONMXOCUTMa», KMErakonoH» U T. [O.,
4acTo MCMONb3yeMbIX B KavyecTBe Aua-
rHocTnyeckoro onpepenexus. OgHako
CYLLeCTBYOLME TEPMUHBI B KayecTBe
AMAarHo3a Hemnpuemnemsl, MOCKOIbKY
He oTpaxalT naTtoreHe3 3abonesa-
HUS - GDYHKUMOHANbHYK HEeCcocTos-
TeNbHOCTb MbILUL, MAIOro Ta3a U aHab-
HOro KaHana.

K 3TMM MbiWwLaM oTHocatcs m. leva-
tor ani, m. puborectalis, BHyTpeHHUIA K
HAPY>KHbIN aHanbHble COUHKTEPBI. BHYT-
PEHHWIA COUHKTEp COCTOWUT W3 [NaAKOM
MbILLIEYHOW TKaHW, OCTaNbHbIE — U3 norne-
PEYHO-NONOCaToON, YTO OnpenensieT ux
MHHEPBALMIO U DYHKUMIO (puc. 6).

B cnokoiHOM cocTosHMKM npsMas
KMLLKA M30THYTa 3a CYET MOCTOSHHOTO



PucyHok 7. Cxema ynepxaHnus (a) v onopoxHeHus (6) NpsAMOi KMILKM

; .._‘

BB/ - BHyTpubpIowWwHoe aasnenue, BKLL - BHyTpUKMLIEYHOE AaBneHWe, 1 - NOHHOE COuNeHeHue, 2 - NPOCBET NPSIMOi KMLLKK,
3 - M03BOHKM, 4 — HUXHSS TOPM3OHTaNbHAA YACTb MPAMON KULIKK, 5 — CBA3KK, 6 — nybopeKTanbHas netns, 7 - ChuHKTeps

cokpalleHms m. puborectalis (nybopekTanbHOM NeTan), KoTo-
pas npu 3TOM CABWIaeT KNepeau aHanbHblA KaHas, Weinky
MOYEBOro My3blpst U (HOPMUPYET FOPU3OHTANbHYIO BETBb
KMWKK. BHYTpUOpIOWHOE AaBNeHUE OKMMAeT CHapyXu 3Ty
BETBb, C03[aBas AOMOMHWUTENbHbIA (aKTOp YyAepXKaHWs
COAEPXKMMOTO KULLKMK.

Mpn pedekaumun paccnabnawrcs chuHkTepbl, nybopek-
TanbHas netns. AHanbHbIA KaHan caBuraetcs k3agu. [pu
3TOM MCYe3aeT ropu30HTaNbHAs BETBb KMULIKW, M OHA Oen-
CTBUTENBHO CTAHOBUTCS KNPSMOIA», T.e. UCHE3AIOT YIbl MeXAY
NpsSMOM KMWKOW M aHaNbHbIM KaHanoM (aHOpeKTaNbHbIM
yron), Mexnay BEepTMKaNbHOW W TFOPU3OHTaNbHOM BETBAMM
KMLWKKM (PEKTOKOMYMKOBBIN yron) (puc. 7).

[lnarHo3 xpoHM4eCcKoro 3anopa BbICTaBNSETCS NPU HaU-
YK 2 nnm Bonee HWxe NepevyncieHHbIX CUMNTOMOB, OTMe-
YaBLIMXCS B nocneaHue 8 Hepenb:

1. bonbwoi 0bbeM CTyna B NPsSMON KULIKe UK Nnanbnupye-

Mble KaioBble MaCChbl Yepes NnepeaHtot OPIOLLHYO CTEHKY.

2. KanoBble MaccCbl CTOMb 0ObEMHbI, YTO BbI3bIBAOT 3aTOP B
yHUTa3e.
3. Yacrota pedekaumm MeHblue YeM 3 pasa B Hedento.
4. [leMOHCTpaums 3afepXMBatollei Mo3bl WM yaepxaHue
no3blBOB K Aedekauuu.
5. 3nu3o[4 HepepxaHMs Kana yalle yem 1 pa3 B Hedento.
6. bone3HeHHas nedekauus.
(The Paris Consensus on Childhood Constipation
Terminology - PACCT, 2005).
NccnepoBanuns, npoBeaeHHble y 60JbHbIX C XPOHUYECKU-
MW 3amopaMu C MCMoNb30BaHMEM KONOHOMpoKToaedeKorpa-
®uru, Nnokaszanu, YTo OCHOBHbLIM 3BEHOM naToreHesa 3abone-
BaHMS Yy OeTeil SBNAETCH HapylweHue akTa Aedekaumm 3a
cYyeT 3 BapMaHTOB AMCHYHKLMM MblWL, Ta30BOrO AHA: Hepac-
KPbITUS PEKTOKOMYMKOBOrO Yrna, HepackpbiTus nybopek-
TaNbHOrO  yrna, HepackpbiTMS  aHaNbHOrO  KaHana.
HepackpbiTe yrnoB B OCHOBHOM CBSI3aHO CO CMa3MoM,
CoKpalleHnem nybopekTanbHom netm (puc. 8).

PucyHok 8. (yHKuMOHaNbHbI MEraKONOH: a - cna3M CMHKTEPOB aHANbHOTO KaHana; 6 - HepacKpbITUE aHOPEKTaNbHOTO YA
[BeKkTOp maBNEHUS KMLIEYHOTO COAEPKMMOTO HANPABNEH HA 3aAHEHUKHIOK CTEHKY NPSMOI KULLKH, YTO NMPUBOAMT K 3aiHEMY
pexTouene (CTpenka)]; ¢ - HepackpbiTHe aHOPEKTaNbHOrO Yra [cnasM nybopeKTanbHOI NeTAM, YTO CO3AaET NONYKPYMblii

AedeKT no 3afiHeHMKHEMY KOHTYpY (cTpenka)]

a 6
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PucyHok 9. TpaHcnepuHeanbHoe ynbLTPa3ByKoBoe UCCeA0-
BaHue. JluneitHblii gatumk. lpogonbHoe ceveHne

PucyHok 10. Cxematuueckoe u306paxeHue aHanbHOrO
KaHana, afanTMpoBaHHOE K YNLTPa3BYKOBOMY M306paeHuto

AHaIbHBIE KaHAT
OCBIh

PY#&HBI chHHKTEp
Bu_vrpeuum‘i chaEKTEp

] ﬁopexra:n.nu neTas

EOMHCTBEHHBIM OTpULATENbHBIM MOMEHTOM B MpoOBeje-
HWUW 3TOW METOAMKM ABNSeTCa NydyeBas Harpyska. [ns pele-
HWs 3TOM NpobaeMbl NpeLnaraeTcs yib-
Tpa3BYKOBOE HEWHBA3WBHOE WCCNeno-
BaHMe.

Bo B3pocnoi npakTuke MCMonb3y-
I0TCS TPAHCPEKTaNbHbIM, TpaHCNepuHe-
ANbHbIM M TPAHCBArMHaNbHbIM AOCTYMbI
nccnenoBaHus. [Ins AeTcKor NpakTUKK
Hanbonee ONTUMANbHLIM SIBNSETCS
TpaHcnepuHeanbHoe (MPOMEXHOCTHOE)
yNbTPa3BYKOBOE MCCEef0BaHME.

MNepen 3TMM UCCNenOBaHUMEM Haka-
HyHe BeYepoM B BME NOArOTOBKM MpPo-
BOOMTCS OYUCTUTENbHas knm3Mma. [ns
NonyyYyeHus MOMHOW  MHBOPMALUK
KenaTenbHoO ecTeCcTBEHHOE 3arnoJsiHe-
HMe Mo4yeBOro ny3bips. [MoBepXHOCTb
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Pucyrok 11. CaruttanbHoe ckaHupoBaHue y pebeHka
12 ner, ctpapatoiero XpoHUYeCKUMMM 3anopamu

MybopekTanbHas netns onpeaensieTcs Kak Kpyrnoe C YeTKUMM KOHTYpaMu
06pa3oBaHme AMaMETPOM 5 MM 033K aHaNbHOrO KaHana (ctpenka). Kanan
COMKHYT. M306paxeHue BHYTPEHHUX COUHKTEPOB CIMBALTCS MeXy COBOA.
CHapyxu OT HUX BUAHbI HApYXXHble aHasbHble ChUHKTEpbI Gonee BbICOKOIA
3XOTeHHOCTY. 3aliHUi CHUHKTEP BUAEH TONMBKO B CBOEN HUXHEN NoN0oBUHE

11L-D/SM P
5.0cm / 13/ 30Hz

MI 12 DGKBN13
26032010 114

Dinovich-Risalat

[laTyMKa, KOTopas 3allMLLAETCs PEe3MHOBbLIM KONMAYKOM,
[O/KHa 6bITb HEGONbLIOK No cBOMM pa3mepaM. Popma Aat-
4ymKa MOXeT BbITb pa3Hoi. PekoMeHayemas 4acToTa CKaHu-
poBaHus ot 5-6 Ml 1 Bbiwe.
NccnepoBaHWe BbIMOMHAETCS B MOMOXEHMU MauMeHTa
Ha NeBOoM BOKY C COTHYTbIMW B KOJMIEHHbIX U TazobenpeH-
HbIX CYCTaBaxX HOraMu (KOMEHKM MPUNKMMAIOTCS K XXMUBOTY)
(puc. 9, 10).
OCHOBHbIMW NMapaMeTpamu, KOTOpble U3y4atoTCs U U3Me-
pAOTCA, SBAAKOTCA Cleaytolme:
1) LAMHa U WUPKHA aHaNbHOTO KaHana,
2) ToNWMHA COUHKTEPOB,
3) TonWwmMHa NybopeKTanbHOM NETAU, €€ 3XOrEHHOCTb, CTPYK-
Typa,
4) aHOpeKTaNbHbINM yron,
5) Hanuune uaM OTCYTCTBME 3USAHMS AaHANBbHOMO KaHana.
[laTumK yCcTaHaBAMBAETCS B aHaNbHYyO AMKy. B npouecce
paboTbl OH MOXEeT CMeWaTbCs Yy ManbYMKOB [0 KOPHS
MOLLOHKM, Y AeBoYeK — Ao npenasepus snaranmwa. OcHo-
BHbl€ MJOCKOCTM CKAHMPOBAHMUS — CaruTTanbHas v GpoH-

PucyHok 12 (a,6). WccnepoBaHue aHopeKTanbHoii 06nactu npu npobe ¢ yaepka-
HMEM y ManbumuKa

B cnokoitHom coctosiHum yron coctasnsiet 97,65° (a), ipu yaepxkanuu yron ymeHblumncs oo 88,19° (6) 3a cuer
COKpaLLLeHus nybopeKTaNbHOM NETN, NonepeyHoe ceyeHne KOTOpoii B BUAE KPYIIOTo 3X0reHHOro 06pa3osa-
HWA XOPOLLO BUAHO N0 33ZiHEMY KOHTYPY aHasIbHOro KaHana, AeopMuUpYHoLLEro 3TOT KOHTYP (CTpenka)




TanbHas. pu nboi NNOCKOCTM CKaHWMpOBaHMS Gopma
QHANbHOTO KaHana - UMAMHApuYeckas. BHyTpeHHWI aHanb-
HbI COUHKTEP ONpenenseTcs rmMno3X0reHHOM CTPYKTYpoW C
YEeTKMMU TPAHULAMKM, @ HAPYXHbIN aHANbHbIA CHUHKTED -
KaK TMNepaxoreHHas CTPYKTypa C MeHee YeTKUMM KpasiMu.
TonwwmHa BHYTPEHHErO aHaNbHOro COMHKTEPA NPaKTUYECKM
paBHOMEPHA, HapyXHblI chuHKTEp B 25% HabnogeHuin B
BEPXHEW MONYOKPYXXHOCTU UMEET MEHbLLYH TOLWMHY, YEM B
3afiHel NONYOKPYXXHOCTU 1 B BOKOBbIX OTAENAX.

Ons oueHkM nybopekTanbHOM NEeTNM MCnonb3yeTcs
[ONONHUTENBbHAA KOCas MAOCKOCTb MPU HE3HAYMTENBHOM
CMeLLeHnn faTymka BNpaBo uau Bneso. [lybopekTanbHas
MbILWLA MMEET NPUMEPHO OAMHAKOBYH 3XOCTPYKTYpY — Ha
TMMNO3XOTEHHOM (MOHE BbIAENATCH TOHKME 3XOTeHHble
MOMOCKK, PACNONOXEHHbIE B KaXAOM My4yke B ONpefeneH-
HOM HanpaBieHnn, HO 0BbIYHO MapanienbHble ee ANUHHOM
ocu. MHorga nonepeyHoe cevyeHue 3TOM MbllLbl XOPOoLWo
onpenenseTcs B CTPOro CpPefuMHHOW Mnpoekuuu nosanu
BEPXHEM YaCTM aHa/NbHOrO KaHana B BWAE MPaBUIbHOMO
Kpyrnoro o6pa3oBaHus C YeTKMMU KOHTYpamu (puc. 11, 12).

M3 BCex yrnoBbIX NapameTpoB Mpu MCCIELOBAHUMU AHO-
pekTanbHoM obnactm Haubonblued MHOOPMATUBHOCTbIO
obnapaeT aHopekTanbHbi yron. OH onpefensetcs Mexay
NPOAONbHOW OCbK aHANbHOMO KaHana W AUHMEN, KOTopas
MOeT NapannenbHo HMKHEMY KPak rOPM30HTaNbHOM BETBM
npsMoWt KuWKkK (puc. 13, 14, mabn. 1, 2).

Bce u3MepeHMs M OLEHKM MPOBOASATCS B CMNOKOMHOM
COCTOSHMU pebeHKa, a Takke Npu QYHKLMOHaNbHbIX Npobax
(HaTyXXMBaHWM 1 yaepXaHun).

PucyHok 14 (a,6). MpomexHocTHOE UCCneaOBaHKE Y AeBOYKM § neT

M3mepeHue HeM3MeHeHHOTo aHopeKTanbHoro yrna (87,58°). Mexay 3aiHei CTeHKO! MOYeBOro My3bips U
TOPU30HTaNbHON BETBbIO MPAMON KMLIKM PacronaraeTcsl MaTka C efBa 3aMeTHbIM JIMHERHBIM 3X0CUTHa-
noM ot 3HRoMeTpus (a). B pexxume LUK BuaeH cunmit «daken» BbiGpoca M3 MOYETOYHUKA

MECIARD MG DGRE L . =

PucyHok 15 (a-B). XpoHuueckuit 3anop y manbuuka 12 net

PMCVHOK 13. "pOAOﬂbHOE TpaHCnepuHeanbHoOe UccienoBa-
HKe y 300p0BbIX Ma/ib4MKOB

AHanbHbIA KaHan 3akpbIT. U3mMepenne aHopeKTanbHOro yria Mexay NpoAob-
HO¥ 0CbI0 AHANbHOTO KaHaNa W IMHUeN, KOTOPast MAET NApANAeNbHO HUKHeN
CTEHKE FOPU30HTaNbHON BETBM NPSMON KMLIKM

1 Ang. 97.58°

pn XPOHMYECKMX 3aM0pax CaMbliMK YACTbIMKU CUMMTOMA-
MW SBASIOTCS U3MEHEHWE aHOPEKTANbHOMO Yrna, yToaweHne
nybopekTasbHOW MeTAn, KOTOPOe MOXET COMpPOBOXAATHCS
noteper HOPManbHOM 3XOCTPYKTYPbl M 3XOreHHOCTW.
ObbscHsAeTCs 370 ee AAMUTENbHbIM CNa3MoM. AHOPEKTasbHbIM
Yron y Takux nauMeHTOB BCErga OCTaeTcsl OCTPbIM MpU BCEX
dyHKUMOHanbHbIX Npobax (puc. 15). AnuHa, WwupuHa aHanb-
HOro KaHana, ToNWMHA COUHKTEPOB
TaKXXe MEHSIOTCS, HO 3TO MPOMCXOAMT
He TaK HarnsaHo.

Bo Bpems wuccnenoBaHmsg Heobxo-
OMMO TaKXe OTMe4yaTb COMKHYTOCTb
aHanbHOro KkaHana. [llosiBneHue ero
3MSHMS OYEHb YACTO NMPOWMCXOAMUT Mpu
cnasme nybopekTanbHOM netnn (npwu
3TOM OHa YTONLLAETCs) M MOCTOSHHO
OCTPOM aHOpeKTanbHOM yrne. B panb-
HelWweM Yy 3TUX NAUMEHTOB MOXeT
pEerMcTpuMpoBaTbCs HemepXaHue Kana
Ha (oHe 3anopoB (3anop-accoLmupo-
BaHHOE HepdepxaHue). Bce 310 mMoxeT
3aKOHYMTbCS MOMHBIM HedepXaHWeM
6e3 3anopos, 4To ByaeT CONpoOBOXAATb-

o

AHOpeKTanbHbIl Yron NOCTOAHHO OCTPbIN NPX BCeX QYHKLMOHANbHbIX Npobax (3, 6). [ybopekTanbHas netns yroniieHa Ao 8,8 MM, BbICOKOI 3XOreHHOCTH, C Hapy-

LUEHNEM HOPMANbHOTO PUCYHKA MbILUEYHOM TKAHM (B)
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Tabnuua 1. dxorpacdmueckue XxapakTepuCTUKM aHaNbHOTO
KaHana y 340poBbIx Aeteit, cpeaHee M (95% [IN)

[lnuHa aHanbHoro KaHana, MM

19,9 (179-20,1)

LUMpMHa dHaJIbHOT0 KaHana, MM

14,1 (13,1-15,2)

TonwmHa HapyXHoro chuHKTEpa, MM 2,7(2,5-2,8)
TonwmHa BHYTpeHHero ChUHKTEPa, MM 2,7 (2,5-2,8)
AHopekTanbHblii yron, © 100 (97-104)
TonwwHa nybopekTanbHoi NeTu, MM 4,7 (4,5-4,9)

Tabnuua 2. dxorpauueckue XapakTepUCTUKM aHaNIbHOTO
KaHana y AeTei C XpOHMYECKUMU 3anopamu: cpegHee M

(95% W)

[lnvHa aHanbHOro KaHana, MM

22,7 (21,7-23,7)

LlInpuHa aHanbHoro KaHana, MM

16,1 (15,3-16,9)

TonwpHa HapyXHOro ChUHKTEPa, MM 3,1(3,0-3,2)
TonwuuHa BHYTPeHHero chuHKTepa, MM 3,0(2,9-32)
AHopeKTanbHbli yron,’ 88,2 (86,0-90,4)
TonwmHa nybopekTanbHOW netau, MM 6,1 (5,8-6,4)

Pucynok 17. Manbuuk 7 net. XpoHu4eckmit 3anop, AUCTONUSA CUrMOBUAHON KMLLIKM

B CnOKoIiHOM COCTOSHWM aHOPEKTaNbHbIl YoM He U3MEHEH, YTO FOBOPUT O HOPMAbHOM TOHYCe MybopeKTanb-
Ho# netv (). [INMHa 1 WMPMHA aHANbHOTO KaHana He u3MeHeHb! (B). Mpy HaTyWBaHUN OTMEYaeTCs pacLLu-
peHue aHanbHOro kaHana (). MeTns CUrMOBMAHOM KULUKK B BUAE TUNepIXoreHHoro 06pa3oBaHus perncTpu-
PYeTCs BO3/e aHaNbHOTO KaHana (CTpenku) (, 6), Npu HaTyXMBaHMM OHa B 6OMbLLETH CTENEHY OMYCKaeTCs B
noenocTb Manoro Tasa (r). MybopekTanbHas neTns B NapacaruTTanbHON NPOEKLMM HE3HAYUTENBHO YTONLLEHa
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6 I .

Pucynok 16. Manbuuk 6 nert. 3anop-accounnpoBaHHoe
HepepKaHue

MpocBET NPAMON KMLLIKM 3USET Ha BCEM NMPOTSHKEHUM. AHOPEKTANbHbIA Yron
pe3Ko yBenuyeH. CHMHKTEpbI aHANbHOTO KaHana NpaKTUYecky He U3MeHeHbl

11L-D/SM P Ml 12 DGKBN13

5.5cm/ 1.6/ 28Hz 29.04.2010

1 D 0.24cm
2 D0.23em

€S BbINPSMAEHMEM KULLKWU, MOCTOSHHbBIM 3USIHUEM aHaNbHOIO
KaHana. MyHKLUMOHaNbHbIe MpOo6bl NPY 3TOM He OAKT HWKA-
KoM MHpopMauuu (puc. 16).

KpaiiHe pefko 3anopbl MOryT BO3HMKATb NMpU AUCTOMUM
CUrMOBMAHOWM KMLWKM B MOMOCTb Manoro Tasa. lpu 3tom
CLaBNMBAETCH LMCTANbHbLIA OTAEN MPSAMOM KULLKM CHaPYXW,
NPOBOLMPYS HEBO3MOXHOCTb Naccaxa Mo Kuiike. Bennunxa
QHOPEKTANbHOrO Yria y TakMxX NauMeHTOB HAaXOLMTCS B HOP-
ManbHbIX npeaenax, COUHKTEPHbIN
annapaT He MeHSEeTCs, MOXET He3HaYu-
TENbHO YBENMYMBATLCS AMaMeTp ny6o-
pekTanbHoMn netnn. Bo Bpems nccneno-
BaHWS MHOT4A PErncTpUpYeTCs 3usHue
aHanbHOro kaHana (puc. 17).
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