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Precise diagnosis of the teeth root canal system using 3D CT

AV.SILIN, LV. PYATKOVA, E.A. SATYGO

Pe3slome: KauecTBO nleyeHNA KOPHEBbIX KaHaJlOB OCTAETCA aKTyalsibHbIM BOMPOCOM BO MHOrom B CBSA3U CO
CTPOEHNEeM CUCTeMbl KOPHEBbIX KaHanoB. icnonb3oBaHne KOHYCHO-Ty4eBOW KOMNbIOTEPHOI TOMOrpamMmmbl B
npakTUKe Bpaya-CTOMaToJiora ynpouiaeT SHAOAOHTNUYECKOe fieueHne. Bbi6Gop TakTUKM NeueHns n cucTembl UH-
CTPYMEHTOB 06YCNOB/IeH NCXOAHbIMU AaHHbIMU No 3D KomnbloTepHOI TOMOorpamme. OgHaKo no pesynbratam
nccnefoBaHUs BbiABNIEHbl 0COGEHHOCTN CTPOEHUs, He BM3yann3npoBaHHble Ha UCXOAHOM KOMMbIOTEPHOM
cHUMKe. OnpepgeneHa NpUopUTeTHaA TeXHNKA NIOMOGMPOBaHNA aHATOMNYECKU CITIOXKHbIX KOPHEBbIX KaHaNoB.

KnioueBble c/ioBa: KOHYCHO-y4yeBas KOMMNblOTepHasa Tomorpadusa, aHaTomuna KOpHeBbIX KaHaNOB, KPpMBM3Ha
KOPHEBOro KaHaJja, HUKeNb-TUTaHOBble UHCTPYMEHTbI, KKOBPOBas AOPOXKKa», NIOM6GMpoOBaHNE KOPHEBbIX
KaHanoB, annKasjbHasA AenbTa, 60KOBOI KOPHEBOI KaHar, nepeLleiiku MeXXay KopHeBbIMU KaHanamu, ckne-
PO3MpPOBaHHbI KOPHEBOMN KaHan.

Abstract: The quality of root canal treatment remains an important issue largely due to the structure of the
root canal system. The use of cone-beam computed tomography in the practice of a dentist simplifies end-
odontic treatment. Choice of treatment strategy and system of instruments caused by the initial data of 3D
CT scan. However, the results of the study revealed structural features that are not visualized on the original
computer image. The priority sealing technique of anatomically complex root canal is identified.

Key words: cone-beam computed tomography, anatomy of root canals, the curvature of the root canal, nick-
el-titanium instruments, «glyde path», the filling of root canals, apical delta, lateral root canal, the isthmus

between root canals, sclerotherapy root canal.

eTanbHOe NpeacTaeneHne 06 aHaTOMUM KOPHEBbIX
KaHanoB — X KONnM4ecTe, opme, pasmepax — fB-
NAeTCs OCHOBOW YCMELUHOro 9HO0O0HTUYECKOro
neyvenus. MNpennoxeHbl pasnnyHble knaccudurkaumm KopHe-
BbIX kaHanoB. Ingle J. I. B 1976 roay [11] Bblaenun yetbipe
TNa KOPHEBLIX KaHaNIOB B 3aBUCMMOCTU OT CJTIOXKHOCTU UX
neyvenus. Vertucci F. J. [14] B 1984 rogy co3nan knaccudwm-
Kauuio KOPHEBbLIX KaHaNoB, B KOTOPOM 32 OCHOBY MPUHATO
KONMMYECTBO KaHasIOB, HayMHaloWeecs OT AHa MyJibNoBOM
KamMepbl, 0TXOASILLLEE MO XO4Y OCHOBHOMO KaHasna 1 OTKpbIBa-
loweecs yepes anvkanbHoe otBepcTume. Vertucci F. J. Bbioe-
JINN1 BOCEMb TUMOB KOHOUIYPaLIMIA KOPHEBBIX KAHAOB.
BmecTe ¢ 3TUM B KJIMHMYECKOW NpakTuKe Bpayun cTan-
KMBAIOTCS CO 3HAYUTENbHBIMU CIIOXHOCTAMM MPU UAOEH-
Tndukaumm TMna KOPHEeBOro kaHana, 4to, 6e3yCcrnoBHO,
BAINSIET HA KAYECTBO 3HAOAOHTUYECKOrO fiedeHuns. Cucte-
Ma KOPHEBbIX KaHanoB SBNSETCS CJIOXKHOWM CTPYKTYPOW.
Heobxoanmo 6onblLue nHpopmMaumm o0 ee CTPOEHUN B TPEX
MI0CKOCTSX. BONbWNHCTBO METOANK UCCNEeA0BaHNS aHa-
TOMUM KOPHEBbLIX KAHANOB TPEDOYIOT pa3pyLueHuns 3yba, kak
MpW r’MCTOSIONMYECKOM NUCCNef0BaHNM, N3YHEHUN CMUIIOB.
TpebytoTca OOMONHUTENbHbIE UCCNEeA0BaHNUSA ANS Bbl-
SBJIEHNS PEHTFEHONI0rMYEeCKNX MPU3HAKOB 1 aHaToMUye-
CKNX OCOOEHHOCTEN KOPHEBLIX KAHANOB, KOTOPbLIE UMEKT
npuHUUNuanbHoe 3HavyeHue gns Bbibopa MeToda 9HAO-
OOHTNYECKOro NIe4eHnst 1 onpenenieHns ero NporHosa.

LLEJIb UCCNEOOBAHUSA

YnyylweHne pe3ynbTatoB 9HAOL0HTUYECKOrO NevyeHuns
3y60B 3a CHeT NOoBbILLEeHUA NHHOPMATMBHOCTM 06Cneno-
BaHNSA CUCTEMbl KOPHEBbIX KAHAIOB.

3apaua

Onpegenntb BoO3MoXxHocTn 3D KT B gnarHocTmke 0co-
6eHHOCTel CTPOEeHMs KOPHEBbLIX KaHANIOB Ha PasfINyHbIX
aTanax 9HAOAOHTUYECKOrO lIeYeHus.

MATEPWUAJIbl U METOObl NCCNNEOOBAHUSA

MccneposaHme npoBefeHo Ha 11 yaaneHHbIX Mo OpTo-
DOHTUMYECKUM UM OPTONEAMYECKMM NOoKasaHusM 3ybax
6e3 paHee NPOBEAEHHOIr0 SHAO0LOHTUYECKOrO JIEHEHUS.
KnbikoB — 1, npemonapos — 4, MonsapoB — 6. YoaneHHble
3y0Obl 3aUKCMPOBaHbI B CUIMKOHOBYIO CNIEMOYHYIO Mac-
CY 1 NOMELLEHbI HA MOJESb HUXHEN YyentocTu. Bcem 06-
crnefpyemMbiM npenapatam BbIMOSIHEHA KOHYCHO-Jy4YeBas
KOMMblOTEPHasa ToMmorpamma (puc. 1).

C y4yeTOoM  pe3ynbLTaTOB  ANArHOCTUKMU Bpay-
ncenepoBatenb BblOMpan TakTUKy SHOO0L4OHTUYECKOro
NIe4eHUs 1 BbINOJHAN €ro B COOTBETCTBUM C MPOTOKOIOM.
Bbin co3paH JocTyn, KOPHEBbLIE KaHaslbl 06paboTaHbl B CO-
OTBETCTBUM C NPUHLMUNAMU UppUraumm n o6TyprupoBaHsbl.

Atan 1. KopHeBble kaHanbl 6b11m nporaeHsl K-darnom
pasmepom Nel10. B cknepo3upoBaHHOM kaHane obpa-
6oTka HaunHanacb ¢ K-daiina Ne6. Mocne npoxoxaeHus
K-darnnom Ne10 kopHEeBOro kaHana w onpeneneHus pa-
604ell AnvHbLI BbiNoNHANach uppuraums 3% pacTBOpoOM
runoxnopuTta Hatpus. Janee cos3gaBanacb «<kOBpOBasi 40-
poxka» (GlydePath) ans MalMHHBIX HUKENb-TUTAHOBbIX UH-
CTPYMEHTOB C NOMOLLBIO MHCTPYMeHTOB PathFile (Dentsply,
BennkobputaHusl). To TPU MHCTPYMEHTA, BbINOJIHEHHbIE
13 HUKEeNb-TUTAHOBOrO crjasa 1 nmewwme 2% KOHYCHO-
cTu. Ha koH4umke nmetot paamepbl Ne13, Ne16 1 Ne19. lNo-
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Cne Kaxaoro MHCTPYMEHTA BbINOSHSANAChk MppUraums Kop-
HEBOro kaHana 3% pacTBOPOM rMNOX0pUTa HaTpUS.

Atan 2. MawvHHasa 06paboTka KOPHEBbLIX KaHasIoB Obina
nposeneHa nHctpymeHtamu ProTaper Next (Dentsply, Benu-
KOOPUTaHWNS), KOTOPbIE BbINOJIHEHBI N3 TEPMUYECK 06Pabo-
TAHHOIO HUKENb-TUTAHOBOrO cnnasa M-Wire, noBbILLAOLLErO
YCTONYMBOCTb MHCTPYMEHTA K LIMKINYECKOM Harpy3ke. OHm
VIMEIOT MEPEMEHHYI0 KOHYCHOCTb M CMELLEHHOE OT LieHTpa
nonepeyHoe NpPsiMOYrofibHOE CEeYeHune, YTO NO3BONSET yBe-
NMYUTb NPOCTPAHCTBO OJ19 OEHTUHHBIX ONUAoK. ocne kax-
[0ro MHCTPYMEHTa NpoBoamnack nppuraumsa 3% pactBOpoOMm
rMNOXopuUTa HATPUS 1 aKTMBaLMS PacTBOPA 3BYKOBbLIMU KO-
nebaHnsMn ¢ nomolubio nNpudopa EndoActivator (Dentsply
UK), Hacapgka KOTOporo BBOAMIACb B KOPHEBOW KaHal He
noxoas 2 MM o paboyein oivHbl. B 60nbLUMHCTBE ClydaeB
ObII0 4OCTATOYHO OBYX MHCTPYMeHTOB ProTaper Next. Mep-
BbIl UHCTPYMEHT, X1, nmeeT 17 pasmep Ha KoH4uKe. BTopon
VIHCTPYMEHT, X2, numeet 25 pa3mep Ha KOoHumke. B cnyyae
60nbLUNX Pa3MeEPOB anvkanbHOro oteepcTust Gpanm X3 n X4,
mmetowe 30 n 40 pasmep Ha KoHumke. [Nocne 06paboTkm Ka-
Hana v nepep, NNoMOMpoBaHMEM NMPOBOAUIACL NPUNACOBKA
BepudukaTopa cuctembl Guttacore (Dentsply, Benvkobpu-
TaHVs) B KaHane Ha M3BECTHYO paboudylo OovHy. B cnyvae
ecnn BepudrKaTop He BXOAMI B KaHasl Ha pabouyo OJIHY,
nopabaTbiBanu kaHan 3TMM BepUdUKaTOPOM A0 AOCTUXKEHUS
paboyei anuHbl. [rameTp anukanbHOro OTBEPCTUS Mocne
MexaHn4yeckoli 06paboTkn Obin U3BECTEH, BepudukaTop u
00TypaTop UmMenu ToT e pa3mep. [locne nNpunacoBku Bbl-
MOJHANN UTOrOBYIO MPPUraumnio KOPHEBOrO KaHana, kotopasi
BKJTIO4aa NpomMbiBaHme 3% pacTBOPOM MMNOXIOpUTA HATpUst
C nocrenyLLen akTneaLmein 3s8yKoBbIMM KONiebaHNsMM Npu-
6opom EndoActivator B TeyeHne 30 cekyHf, NpOMbIBaHWE
17% pacteopom IATA ¢ aktmBaumen EndoActivator B Teve-
Hure 30 cekyHa, fanee npomMbiBaHne 3% pacTBOPOM MMMAOX/I0-
puTa HaTpua ¢ aktmBaumnen EndoActivator B TeueHne 30 ce-
KyH[, CO CMEHOI pacTBOpa ABa-Tpu pasa.

Ortan 3. BbicylwumBanu KOpHEBOI KaHan OyMakHbIMU
wrtndTtamm, sBHocunn cunep AH Plus (Dentsply, Benuko-
6puTaHms) Ha BymaxHoMm wtndTe. Ob6TypaTop GuttaCore,
KOTOPbIA NpeacTaBaseT cobon ryrranepyy Ha HocuTene
13 NOMNepeYHo-CLUNTOM ryTTanepyu, BbICTaBnsmn Ha pabo-
4yl0 AnvHY, pasorpesanu B nedn ThermaPrep2 (Dentsply
UK) 00 3ByKOBOIrO CUrHana n BHOCUIM B KOPHEBOW KaHa
C HebonblWKM aasneHnem. Mpn Hann4MM OByX KaHanoB B
O[JHOM KOpHE Mnpu NaoMObupoBaHUN NEPBOro kaHana BO
BTOPOM BCTaBNANM OyMaxHbI WTUDT, 4TobbI ropsiyas
ryrranepya He nonajsa BO BTOPOM KaHas no nepewemnkam
Mexay Humu. Yepes 10 cekyHn pykosiTky o6TypaTopa 06-
namblBanu 1 yTpamOoBbIBaN ryTTanepyy niarepom.

Mocne nnomMbupoBaHUsa METOLOM ropsivelt ryrranepym
GuttaCore 6b110 BbINONIHEHO KOHTPOJIbHOE 3D KT.

PE3YJIbTATbl UCCJIEAOBAHUSA U UX OBCY>KAEHUE

B 7 3y6ax (B 1 knbike, 3 npemonsapax u 3 monsipax) pesysib-
TaTbl NnoMbupoBaHusa no KT nonHOCTbIO COOTBETCTBOBA-
N KpUTEpUSM ycnellHol obTypaumn. C ncnosib3oBaHNeEM
TPEXMEPHOW KOMMbIOTEPHOW TOMOrpadun 66110 BbISBEHO,
4YTO B K/blkE CEYEeHMEe kaHasna B 0611acTu cepeayviHbl KOPHS
mpe, Yem y KOPOHKU (puc. 2). Npu HepoCTaTo4yHOM Mexa-
HUYecKoi 06paboTke B TaKOM Cily4ae MO OCTaTbCs TKaHU
nynbnbl. [103TOMy Ha HavanbHOM 3Tane 06paboTkn kKaHana
ObI10 B JOCTATO4YHOM OObLEME PaCLUMPEHO YCTbe KaHasa.
AnukanbHOE OTBEPCTME OTKPLIBANIOCh BECTUOYNSPHO.

CnenyeT OTMETUTb, YTO BbISIBIEHHbIE HA TPEXMEPHbIX
CHMMKax 0COBEHHOCTU CTPOEHUSI CUCTEMbI KOPHEBBIX KaHa-
JIOB nomMornm obpaboTatb M 3anioMOMpoBaTh NepeLLenkn
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Mexay MeavanbHbIMU KOPHEBBLIMW KaHaNaMu HUXHErO MO-
nsapa (puc. 3). Ocoboe BHMMaHWE NpY NeYeHUN YOENSIoCh
MppuraLLMm KOpHEBbLIX KaHasIOB C 06a3aTeNbHOM akTUBaLVEN
3% pacTBOpa rvnoxaopuTa HaTpust yAbTPa3BYKOBLIMY U
3BYKOBbIMW HacaaKamu st 06paboTkn 06nacTy nepeLleinka.

BbisBneHHblt ¢ nomouwbio 3D KT obnutepupoBaH-
HblA KaHan (puc. 4), Xxo4 KOTOpPOro BO30OHOBNSANCS
6nuxe kK Bepxylwke 3yba, obpabaTbiBasca HayMHas C
K-darna Ne6.

KopHeBoOl KaHan, MMeLWwmii UCKpUBAEHUs B 3 Mnno-
CKOCTSX (puc. 5) nocne co3gaHns «KOBPOBOW A0POXKN»
(Glide Path) nHctpymeHTamun PathFile (Dentsply, Benun-
KOOPUTaAHMS), MaALIUHHBIMU MHCTPYMEHTAMU C KOHYC-
HOCTblO 2%, OblnM 06paboTaHbl HUKENb-TUTAHOBLIMU
MalwuHHbIMU nHCcTpyMmeHTamun ProTaper Next (Dentsply,
Benukobputanusa) no wmetoamke Crown-Down. WH-
CTPYMEHThI B KaHasie NOCTOSHHO Oblnn B ABMXEHUU ONS
YMEHbLUEHNSA LUKINYECKOM YCTanoCTu (Ha cxaTtue un pac-
TAXEHNE) NHCTPYMEHTOB 1 BO3MOXHOCTU MX OTIOMA.

MeTonom Beibopa Anst NNOMOUPOBAHNS M30THYTLIX KOPHE-
BbIX KQHAJI0B (puC. 6) SBNSETCS METOL, NIOMOMPOBaHWS ropsi-
Yyel ryrranepyeit ¢ ncrnonb3oBaHvem obTyparopa. MNnomoéu-
poOBaHMe CUSIbHO N3OTHYTbIX KaHa/IOB ropsyen ryrranepyen
no npuHumny «Cnctem bu» ¢ nCNoNbL30BaHMEM KOHAEHCALN
rytranep4yu (DownPack) 1 3anonHeHns xXmaKom ryrranepyen
(BackFill) sarpyoHeHa 13-3a HEBO3MOXHOCTU MOrPY>XEHUSA
nnarepa 3a y4acToK CKPUBIIEHMSI KOPHEBOIO KaHana.

B ueTbipex HabGMOOEHUSAX HA KOHTPOJIbHbLIX CHUMKaX
nocne o6Typaunn onpeaeneHbl CyLLECTBEHHbIE ANArHO-
CTUYECKNE HAXOAKW, KOTOPbIE 3aK/4anncb B BbiSiBNE-
HUN OOMNOMHUTENBHOIO anukanabHOro KOPHEBOrO KaHana
(puc. 7, 8) 1 BbIpaXXeHHOW KPUBU3HbI KOPHEBBLIX KAHANOB,
paBHon 90 rpagycos, NPy ManeHbkOM paanyce KpuBm3-
Hbl B anmkanbHOM YacTu KaHana (puc. 9). 3T1oT dakTop
ABNSAETCA KPUTUHECKUM A9 OTSIOMA UHCTPYMEHTA, 4YTO
BeAeT K BO3HMKHOBEHMIO NepuannkanbHbiX UBMEHEHUI B
OTAANEHHbIE CPOKU U CHUXEHUIO Ka4eCTBa Ie4eHus.

[Mpn HanMuMKn BbIPAXXEHHOM KPUBU3HLI KOPHEBOIO KaHana
(puic. 9) 1 ¢ y4eTOM MasieHbKOro paauyca UCKpUBeHNs bbina
BblOpaHa TakTuka MpenapupoBaHnst, NPU KOTOPOM Hayaslb-
Hble dalinbl ManeHbLKoro pa3mMepa npensapuTesisHo nsrnda-
NUCb, NOCNE CO34aHNS «KOBPOBOW AOPOXKM» MHCTPYMEHTA-
My PathFile KopHeBble KaHabl MEXaHMYECKN PaCLUMPSAINCD
HUKENb-TUTAHOBBLIMW UHCTPYMEHTaMWN TakuMm 06pa3om, YTo
C yBENNYEHMEM pa3Mepa NHCTPYMEHTA KOHYCHOCTb YMEHb-
Lanacb, AJig Toro 4tobbl MHCTPYMEHTLI GOJLLLOMO pasmepa
ocTaBanunch rmbkumun. MpenaprpoBaHne BEPXYLLEYHOM HaCcTun
KaHana 3akaH4nBasiv MHCTPYMEHTAaMU C KOHYCHOCTbIO 2-4%.

BbiBOp,

Hamu yctaHoBneHa npsiMasi 3aBUCUMOCTb MEXAy YoM
n3rnba kaHana n agekBaTHOCTbIO BbIBopa NCMob3yeMbixX
MHCTPYMEHTOB a1 ero o6paboTtkn. Tak, Npu yBenm4eHnum
yrna na3rnba cnegyeT UCMNOJb30BaTb OOAbLUMIA MO TONLWM-
He macTep-dann.

AHanuns gaHHbIX Tabnmubl NO3BONWI cAenaTb cneayto-
ume pekoMmeHgauum:

— Mpu HanMuMn BbLIPAXEHHOIO WCKPUBJIEHUS KOpP-
HEBOro kaHana, Koraa yrosn B kaHane MeHee WIn paBeH
90 rpagycam, pPeKOMEHAYETCSH MCMNONb30BaTb WMHCTPY-
MEHTbI 419 paclwmpeHns o 25 pasmepa.

— Mpwn nckpmenexHnm ot 91 oo 100 rpagyCcoB MHCTPY-
MEHTaMM MOXHO PacLUMPATb anukasbHYO YacTb kaHana
0o 30 pasmepa.

— Mpwuyrne ot 101 go 110 rpagycoB paclnpeHne Mo-
XeT 6bITb A0 35 pasmepa.

— Mpw nckpuenenum ot 111 po 135 rpagycoB MoxHO 6e3-
0rnacHO pacLUMpPATL anvkasbHYHO YacTb kaHana o 40 pa3mepa.
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Puc. 2.
Tono-
rpadpus
KOPHEBOro
KaHana
KNbIKa:
ncxogHoe
cTpoO-
eHue u
KOHTPOJIb
naomon-
poBaHus
KaHana

Puc. 1. Beinonuenue KT

Puc. 5.
U3rné
KOPHEBOro
KaHana
B Tpex
MJIOCKOCTSX

Puc. 4. O6nutepupoBaHHbIii KaHan 3y6a

i Puc. 3.

n
Mepe-
LIenKn
Mexay
Meauanb-
HbIMM
KOpHe-
BbIMU
KaHanamu
HUXHero
Monspa

Puc. 6.
NMnom6uposaHue
KOPHEBbIX KAHaJI0B
MeTOo40M ropsayen
ryrranepuu GuttaCore

Puc. 9.
UckpusneHune
AucTasnbHOro
Puc. 8. KonTtponbHoe 3D KT npemonsapa — KOpPHEeBOro KaHana
Puic. 7. Bnarnoctuueckoe 3D KT BbISIBJIEHUE [,O0NOJIHUTEJIbHOIO annKasbHOro B M€310-ANCTaJ/IbHOM
npemosgapa — Bbi9BJIEHO ABa KOpHeBOro kaHana, KOTOprVI He Budyannaunpyetcs Hanpae/eHnn paeHo
KOPHEeBbIX KaHana Ha ucxogHom KT 90 rpapycam
Tabsmua 1. Tonorpaduyeckme oco6eHHOCTN KOPHEBOrO KaHarna KJbika
MokazaTtenun Knbik
OnnHa kaHana, Mm 23
LnameTp anekca nocne MexaHn4eckor o6paboTKn KOPHEBOro KaHana, pa3mep no ISO 35
VckpuBneHue kaHana B Me3no-aAncTasibHOM HanpaBaeHun HeT
VMickpuBneHune kaHana B BeCTMOYN0-opasibHOM HarnpaBieHnumn na
Yron uckpmBneHns KOPHEBOro KaHana, rpaaychbl 170
Tabaunua 2. Tonorpacdpunyeckne oco6eHHOCTU KOPHEBbIX KaHaJI0B NPEMOJIIPOB
Mpemonsipbl
MokazaTtenun = =
LLle4Hblit KOpeHb| HeGHbI KOpeHb
JnvHa kaHana, Mm 21-23 20-22
JrameTp anekca nocsie MexaHn4eckoin o06paboTky KOPHEBOro kKaHana, pasmep no 1ISO 25-30 25-30
VickpuBneHne KkaHana B Me3no-AncTasibHOM HanpasieHun na na
VickpuBneHue kaHana B BeCTUOYJI0-0pasibHOM HarnpaeieHnu na na
Yron nckpuBneHust KOPHEBOIo KaHana, rpaaychbl 160-170 135-170
03 / 15 dHdodoHmus
—-Ixn



6

UccnepoBaHue

Tabavua 3. Tonorpagpuyeckue 0Co6eHHOCTU KOPHEBbIX KaHasIOB MOJIIPOB

Monsipbl BEpXHEeW 4entocTun Monsipbl HUXKHEN 4entocTun
Menuanbgo- .D,ucranhl-!o- HeGHuI Menuanbljo- Mep.wanu-lo- AmcTanbubii
LLLeYHbIV LLLeYHbIV LLLeYHbIV A3bIYHbIN
KOpEHb KOpEeHb
KOp€eHb KOpPEeHb KOpEeHb KOpPEHb
[nunHa kaHana, MM 20-23 20-22 20-22 21-22 21-22 20-22
JnameTp anekca nocne MexaHn4eckom ) } } ) ) )
06paboTkm KOPHEBOro kaHana, pasmep no ISO 25-35 25-40 30-45 25-30 25-30 30-45
VckprBneHne kaHana B Me3no-ANCTanbHOM
HanpasneHnumn Aa fAa Aa Aa fAa Aa
MckpuBneHve kaHana B BeCT1OYN0-opasibHOM et a a la a a
HanpasneHun A A A A
Yron uckpuBneHus KOPHEBOro KaHana, rpagychl 160 160 170 135-160 135 60-160

— TMpwnyrne 6onee 135 rpaaycoB MOXeT ObITb NpUMe-
HEeHa TpaauUMOHHAa MeTOANKaA.

— NMpuHannunmn S-06pasHOro NCKPUBIEHNS KOPHEBOTO
KaHana Cc anvkanbHbIM U3rMbOM PEKOMEHOYETCS pacLlun-
peHune anvkanbHOM YacTtu 0o 25-30 pa3amepoB, NCNOMb3ys
Mpyv 3TOM HUKENb-TUTAHOBbLIE TMMOKNE NMHCTPYMEHTHI.

Takum o6pasom, KT no3BONseT CyLIeCTBEHHO MOBbI-
CUTb KQ4eCTBO JIe4EHNS KOPHEBbLIX KAHAOB 3a CYET npe-
LM3NOHHON ANArHOCTUKM aHAaTOMUN CUCTEMbI KOPHEBBIX
KaHanoB C nocneaywwmmM BeibopomMm MeToga 06paboTkm
M CUCTeMbl 06Typaumm KOPHEBbLIX KaHanoB. O dekTns-
HOCTb aZleKBATHOrO MPUMEHEHUS B KITIMHNKE MNONYyYEHHbIX
OMarHocTUYeckmMx JaHHbIX BO3pacTaeT, korga CToma-
TONOr CaMOCTOATENIbHO BNageeT MNpOrpamMMHbIM KOM-
MJEKCOM U uHTepnpeTaunen mnzobpaxeHuin. OgHako B
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YeTBEPTU MUCCNeaAyeMbIX CllydyaeB MHTepnpeTauns ama-
FHOCTUYECKNUX U300paxXeHuin, MOJIyYEHHbIX «O0 Je4ye-
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