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This article analyzes the literature on intratemporal lesions of the facial nerve of various etiologies. Also,
the CT and MRI findings in the lesions are described in detail. We analyzed and compared the data of radiation
diagnostics with intraoperative findings.

Purpose of the study. To compare the radiation diagnostics data with intraoperative findings in patients with
facial nerve lesions.

Material and methods. Totally, 115 patients with facial nerve lesions of different etiologies examined and surgically
treated in the Department of Ear Diseases, FSBI NMRC FMBA of Russia, from 2014 to 2020. The first group
included 72 (62.6%) patients with benign tumors of the temporal bone; facial nerve schwannoma - 23 (20.0%),
and paraganglioma - 49 (42.6%). The second group included 32 (27.8%) patients with chronic purulent otitis media
complicated by cholesteatoma. The third group included 11 (9.6%) patients with facial nerve injury; 3 temporal
bone fractures (2.6%), and 8 iatrogenic lesions (7.0%). The study included only patients of the first and second
groups. There was no discrepancy between CT and MRI data and intraoperative findings in the third group.
In addition, there was no difficulty in determining the tactics of surgical treatment in temporal bone fractures with
the facial nerve channel damage. Therefore, patients in this group were not included in this study.

Results and discussion. We found that contrast-enhanced CT and MRI allow to clearly determine the prognosis
and tactics of surgical treatment in patients with intratemporal lesions of the facial nerve. Data obtained with
the temporal bones CT with 3D modeling and MRI of the brain in different modes help to determine the volume
and size of a tumor and the extent of damage to vital structures, as well as the possibility of their preservation and
recovery. In 5 cases, according to CT data, the defect of the bone wall of the middle cranial fossa was not visualized
at the preoperative stage, but was detected intraoperatively. In some cases, according to CT data before
the operation, the defect of the bone wall of the middle cranial fossa was 3 mm, while intraoperatively it reached
more than 5 mm. Difficulties may arise when differentiating meningioma from hemangioma, when a lesion spreads
to the middle cranial fossa. We managed to compare and to correlate the data on process dissemination according
to MRI and CT findings intraoperatively, which largely simplified the work of otosurgeon, reducing the risks
of intraoperative injury to vital structures of the middle and inner ear. The data compared in this study matched in 95%.
Conclusions. Comparison of CT and MRI data with intraoperative data showed that a detailed assessment
of the findings from CT with 3D reconstruction, as well as contrast-enhanced MRI in different modes allows us
to accurately determine the tumor size and extent of the spread, the relationship with the underlying structures,
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the degree of wall destruction, and involvement of vital structures in the process (internal jugular vein, internal
carotid artery, brain, labyrinth, facial nerve). Detailed study of the obtained data helped to determine the prognosis
and tactics of surgical treatment.

Key words: facial nerve, schwannoma, paraganglioma, chronic purulent otitis media, cholesteatoma, computed
tomography, magnetic resonance imaging
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B naHHowm cTaTbe NpoBedeH aHann3 nutepartypbl N0 MHTpPaTemMnopasbHbIM NOPaKeHnsaM nuuesoro Hepsa (JTH)
pasnuyHor aTnonormmn. Takxe nogpo6bHo onucaHa kaptTuHa nopaxexun J1H no ganHeim KT v MPT. lNpoaxanu-
3MpOBaHbl M CONOCTaBMEHbI fA@HHbIE NTYYEBbIX UCCNEAOBAHUI C MHTPAonepaLMOHHbIMU HaXxo4Kamu.

Lenb nccneposaHus. ConocrtaBneHne AaHHbIX METOOOB Jly4EBOW AMArHOCTUKM C MHTPaAoMNepaunoHHbIMA
Haxof4Kkamu y naumMeHToB ¢ nopaxeHvem J1H.

Martepuan n metogbl. Ha 6aze ®I'bY HMNLIO ®MEA Poccun B oToeneHun 3aboneBaHnii yxa 3a nepuong
¢ 2014 no 2020 r. o6¢cnepoBaHbl 1 NpoonepupoBaHbl 115 naumeHToB ¢ nopaxxeHuem JIH pasHor aTuonorum:
B nepeyto rpynny Bowwunm 72 (62,6%) naumMeHToB ¢ LOOPOKA4E€CTBEHHBLIMI OMY X0 MU BUCOYHON KOCTU; LUBAHOMOM
JIH 23(20,0%), naparanrnuomon 49(42,6%). Bo BTopyto rpynny sowunu 32 (27,8%) naumMeHToB € XPOHUYECKUM
FTHOMHBIM CPEfHUM OTUTOM, OCIIOXHEHHbIM XofniecteatoMon. B TpeTbto rpynny sownn 11 (9,6%) naumeHTos
¢ TpaBmow JTH; nepenomamm BUCO4HbIX kKocTen — 3 (2,6%), ATPOreHHbIMK nopaxeHunamu — 8 (7,0%). B nccne-
JOBaHWe BOLLUN NauMeHTbI TONIbKO NepBor 1 BTopon rpynn. PacxoxaeHve gaHHeix KT n MPT ¢ nitpaonepa-
LMOHHBIMW HaxodKaMu y TpeTbeln rpynnbl He 6bISI0 HXU B OOGHOM U3 Cly4aeB, MOMUMO 3TOr0 He 6bIfI0 CIOXHO-
CTV B oNpefeneHny TakTUKM XMPYPruyeckoro fiedeHns B cryYasx nepenomMa BUCO4HbIX KOCTEN C Hann4mem
noepexaeHusa kanana JIH. MoatoMy naumeHTbl [aHHOW rpynnbl HE BKKOYaNMCh B JaHHOE UCClIefoBaHue.
PesynbTatbl M X 06CyXaeHue. B pe3ynsrate nccnefoBaHns y NauMeHToOB C MHTpaTeMMOpasibHbIM Nopaxe-
Huem JTH KT n MPT ¢ KOHTpacToM NO3BONSAIOT YETKO ONpefenvTb MPOrHO3 1 TaKTUKY XMPYPrnyeckoro neveHuns.
M3y4deHne KT gaHHbIX BUCO4HbIX KocTel ¢ 3D mogenvpoBaHnem n MPT ronoBHOro Mo3ara B pas3HbIX pexmnmax
nomoraeT onpeaenuTb 06beM 1 pasmep OMyXonu 1 CTEMEHb MOPAXEHUS XXUSHEHHO-BaXKHbIX CTPYKTYP, a Takxe
BO3MOXHOCTW MX COXpPaHeHUs 1 BoccTaHoBneHus. B 5 cnyyasx no gaHHeiM KT Ha goonepaumoHHoOM aTane gedekt
KOCTHOW CTEHKW CpeaHEen YepernHom SMKM He yaanoch BU3yannm3mpoBaTh, HO OH O6Hapy>XMBascsa MHTpaonepaum-
OHHO. B HekoTopbIx cryyasx, no gaHHbiM KT, 0o onepaunm gedekT KOCTHOM CTEHKM CPELHEN YEPENHON AMKM Oblf
3 MM, HTpaonepaunoHHo — 60ribLUe 5 MM. TPYAHOCTU MOIY BOSHUKHY T MPpU AN depeHLMpPOBKE MEHUHIMOMbI
OT reMaHrnomsl, Korga HoBoo6pa3oBaHMe PacnpPOCTPAHAIIOCH B CPEOHIOK YEPENHYI0 AMKY. VIHTpaonepaumoHHO
yAanocb CpaBHUTb U conocTaBuTb nony4eHHyo MP 1 KT kapTuHy pacnpocTpaHeHus npouecca, 4To BO MHO-
rOM ynpoCTU0 paboTy OTOXMPYypra, COKPaTUB PUCKN MHTPaAONEepPaLMOHHOrO NOBPEXAEHNS XUIHEHHO BaXHbIX
CTPYKTYP CPEeQHEro n BHyTpeHHero yxa. ConoctaBfieHne faHHbIX B HACTOSILLIEM UCCnefoBaHme coBnasno B 95%.
BbiBopbl. ConocTtaBneHune gaHHbix KT n MPT ¢ nHTpaonepauMoHHbIMU OaHHbIMK Mokasaso, Y4To AeTanbHoe
naydeHue gaHHbix KT ¢ 3D pekoHCTpyKumen, a Takxe MPT B pa3Hbix pexumMax ¢ MCnosib30BaHWeM KOHTpacTa
No3BOJISET TOYHO ONpefennTb pasmepbl U CTENEHb PACNPOCTPAHEHHOCTN ONYXONen, UX B3aMMOOTHOLLEHMSA
C npegnexalimmMmm CTPYKTypamu 1 cTeneHn paspyLLeHns CTEHOK 1 BOBIEYEHUS B NPOLLECCE XUSHEHHO BaXHbIX
CTPYKTYP (BHYTPEHHSAS ApeMHasi BeHa, BHYTPEHHSAS COHHasn apTepus, FoNoBHOM MO3r, nadbupwvHT, JTH). OetansHoe
N3yyeHne NoNy4YeHHbIX 4aHHbIX CMOCOO6CTBOBANO ONPEAENEHMIO MPOrHO3a Y TaKTUKM XMPYPrM4eCcKOro neveHuns.
KnroueBble cnoBa: NMUEBOW HEPB, LUBAHHOMA, NMaparaHrnmoma, XpOHU4EeCKUI FTHOWHBIN CPeAHWIA OTUT, Xone-
cTeaToma, KOMMbIOTEPHAsA TOMorpadus, MarHUTO-pe3oHaHcHasa ToMmorpadus

KoH(nnKT nHTEepecos. ABTOpbI 3aABNAAIOT 06 OTCYTCTBUN KOH(IINKTA UHTEPECOB.

duHaHcupoBaHue. PaboTa BbinonHeHa 6e3 COHCOPCKOM NOJAEPXKKMN.

Onsa untupoBaHusa: Auna6 X.M., Aanxec H.A., MawmHnHa O.A., Kopo6kuH A.C., BakaeB A.A., KysiH |0.C.,
PaxmaTtynnaes M.LLl. CpaBHeHue nHTpaonepaumMoHHbIX HaxoAokK ¢ AaaHHbIMu KT u MPT npu uHtpaTtem-
nopanbHbIX NopaxeHusx nuuesoro Hepsa. Head and neck. lonosa u wes. Poccunickum xypHan=Head
and neck. Russian Journal. 2021;9(2):8—16

ABTOpPbI HECYT OTBETCTBEHHOCTb 3a OPUTMHASIbHOCTb NPEACTaBIEHHbIX AAHHbIX M BO3BMOXHOCTb Ny6nnkaumm
WNNIOCTPATUBHOIO Marepuana — 1abnuu, pUcyHKoB, potTorpadunii NnaumeHToB.
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LLlnpokoe pacnpocTpaHeHue pasninyHbix hopm 3a60neBaHuit
nnuesoro Hepsa (JTH) 06uien3BecTHO. M0 pacnpoCTpaHeHHOCTU
napes unu napanuy JTH 3aHMMaeT BTOPOe MECTO Cpeau 3a60MeBaHnin
nepudepuyeckon HepBHON CUCTEMbI U NEPBOE CPeaU NMOPXKEHUI
YepenHbix HepBoB [1].

Yacto nopaxeHue JTH aBnsieTcs cnejcTeuem onyxonesoro nopa-
)KEHUs caMmoro Hepsa (KoTopoe cocTasnseT 12-13% cpeau Bcex
OMyXOreil FOfI0BHOr0 M03ra), B 0CO6EHHOCTU, B 0611aCTH BHYTPEH-
HEro cryxoB0oro npoxoja u MoCTOMO3Xe4K0oBoro yrna [2].

CyLLecTBYeT MHOXECTBO PA3HOBUAHOCTEN OMyX0MeBbiX 06pa-
30BaHUI BUCOYHON KOCTU, Hanbosnee pacnpocTpaHeHHbIM HOBO-
06pa30BaHMeM CpeSHero yxa ABAATCA naparaHrinoMbl BUCOYHON
KOCTW, KOTOPbIE TOXE MOryT NPMBECTY K Napanuyy MUMUYECKON
myckynatypbl (MM) [3].

[TaparaHrnnombl rofioBbl W LW NPeACcTaBAAT CO60I cocyamnc-
Tble 06pa30BaHMs, NPOUCXOLALLNE U3 NAPAraHTINOHAPHON TKaHW,

pacnosioXXeHHoi B 0611aCTV pa3fiBOEHNA COHHON apTepuun (ony-
XOIIM COHHOW apTepuu), BAONb GMYy>XAAtOLLEro Hepsa (BarycHole
naparasriimombl), SpeMHOr0 0TBEPCTUA U 6apabaHHOW NONoCTy
(forynoTumMnaHnyeckme naparaHrnombl). OCHOBHbIMM CUMMNTOMaMN
3a6051eBaHUA ABNAETCA NYNbCUPYIOLLA LLYM 1 CHIDKEHWE cryxa [4].

Bbicokast BacKynsapmsaums naparaHrnuombl AaeT XapakTepHyio
MP-kapTuHy. 370 BUAHO Ha MP-1306paxeHunsx B BUE HECKONbKIX
06nacTeli HU3KOTO CUrHana, CBA3aHHbIX C BbICOKOW CKOPOCTHIO
6bICTPOro apTepuanbHOro 1 BEHO3HOr0 KPOBOTOKA, MPUCYTCTBYHO-
LUMX B MaTpuLUe 3TUX ONyXOneii; 3epHUCTOCTb 06M1aCTU CUrHana
BbI3BaHA KPOBEHOCHbLIMU COCYAAMI BHYTPU ONYXOJU, T.H. KapTiHa
«C0fb C nepuem» [5].

Ha komnbtoTepHoi Tomorpadmm (KT) n MarHUTHO-Pe30HAHCHO
Tomorpacoun (MPT) TuMnaHanbHble naparaHrnnoma nposBser-
€A KaKk 06beMHOoe 06pa3oBaHune B rUnOTUMMAHYM UK ME30TUM-
naHym. KT-nccnegosaHue SBNSeTCs WAeanbHbIM [N BbISBIE-
HUS KOCTHbIX U3MEHEHMIA, TaKNX Kak dpo3Mst KOCTHbIX CTPYKTYp
60NbLLINMK NaparaHrnnoMamamu B 0611acTu APEMHOro 0TBepCTUS
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1 OKpyXaroLLmx Tkaen. Mpu atom MPT aBnseTca MeTogom Bbibopa
B ONPeAesieHN Pa3MepoB 1 PacnpoCTpaHeHUM ONyxXomnu, 0CO6eHHO
NpW NHTPaKpaH1anbHOM pocTe (3KCTpafypanbHo, MHTPALYpanbHO).
Onyxonb BbIFSLNT KaK NaToN0rnyeckoe 06pa3oBaHne ¢ N30UHTEH-
cuBHbIM MP-curnanom Ha T1-B3BeLLEHHbIX n3o6paxerusx (T1-BU)
1 MP-CUrHanom noBbILLEHHON UHTEHCUBHOCTM Ha T2-BU. MPT
KapTIHA NO3BONAET YETKO OLEHUTL BOBNEYEHHOCTb COHHO apTepuu
11 APEMHON BEHbI B MATONOrMYecKnid npouecc. PasHble pexumbl MPT
TaKXe CroCOBCTBYIOT BbIIBUTb XapakTep W pacrnpoCTPaHeHHOCTb
naTon0rM4eckoro npoLecca, 4To No3BoNseT ONpefennuTb TaKTUKY
1 POTHO3 fNeYeHns 6e3 AOMONHUTENbHBIX MHBA3UBHLIX METO0B
uccneposanus [6].

Yalle BCero B KIIMHUYECKOW NPaKTUKe 0TOXWUPYpra BCTpevaeTcs
[Ba Bua 106POKa4YeCTBEHHbIX HOBOOOPa30BaHui JTH — LIBaHHO-
Ma n remanruoma [7]. LsaHHoma nuuesoro Hepsa (LUJTH) - aTo
[006pOKa4eCcTBEHHOE 06pa30BaHKe, KOTOPOe MOXET nopaxars JIH
B JII060M CErMEHTE OT UHTPAKPaHWanbHOro (MOCTOMOXXEYKOBbII
yron) 4o 9KCTPATeMNOpaNibHOro (BX0Aa B OKOJSIOYLLHYH XKenesy),
npu 3TOM NOPXeHUe NEPBOro KoseHa (0611acTb KOMIEHYaToro yana)
1 TUMNAHANBHOIO CerMeHTa SBNSETCH Hambonee pacnpocTpaHeH-
HbIM [8, 9].

Yacrtota BcTpedaemoctu LUJTH kone6netcs B npegenax 0,8-1,9%
[10]. LLBaHHOMBI BECTUOYNAPHOTO HepBa 1 JTH BO3HNKAOT 13 BHELL-
Hero ¢nos (0605104KN HepBa 3 LLIBAHHOBCKMX KNETOK) 1 pacLunps-
t0TCA 3KCLEHTPUYHO. CambIMi 4ACTbIMM XXanobamu SBnseTcs napes
unu napanuy MM, cHKeHue cryxa u wym B yxe. CEHCOHEBPaTbHOE
CHuXeHune cnyxa npu LLUJTH MOoXeT 6bITb CBA3aHO CO CAABNEHWEM
COCeSHero BecTMOynoKOXeapHoro Hepsa BO BHYTPEHHEM CITyXOBOM
MPOXO[E, @ CHKEHNE Cryxa N0 CMELIAHHOMY TuMy NposBNseTcs,
KOrfia onyxofib pacTeT U3 TUMNAHaNbHOr0 CerMeHTa ¢ pacnpocTpa-
HEHMEM Ha CIyX0Bble KOCTOYKM, BCNEACTBNE Yero HapyLuaeTcs
3Bykonposoadwas cucrema [11]. LLUJTH pactyt MeaneHHo B TeHeHune
JO0Nroro BPeMeHN 11 He BbI3bIBAIOT CUMNTOMOB [0 TeX Mop, noka
OMyX0J1b He CTaHeT JOCTaTO4HO 60MbLUNX pa3mepos [12].

Mpu KT Bu3yanuanpyeTcs AeCTPYKLMS UK 3PO3NS KOCTHO CTEH-
Ku kaHana JTH B 0611acTi NopaxxeHHOro y4acTtka ¢ BOBNEYEHUEM
B MPOLIECC U Pa3pyLLeHnem 6In3Nexatinx KOCTHbIX CTPYKTyp [13].

Ha MPT ronosHoro mosra B pexxume T1-BU LUJTH umeet cna6o
TUNO- UAN U3OUHTEHCUBHBIA CUTHan, B pexxume T2-BU — runep-
UM U3OMHTEHCUBHBINA CUTHAM MO OTHOLLEHWIO K TKaHAM MO3ra,
NP KOHTPACTHOM YCUNEHUI NHTEHCUBHO HAKaNNNBaeT KOHTPACTHbINA
npenapart [14].

XPOHWUYECKunii THOMHLIA cpegHuii otnT (XIFCO) B HacTosLLee
BpeMS ABNAETCA OAHON U3 HaubOoMee 4acTblX NPUYMH TYroyxo-
CTW. PacnpocTpaHeHHOCTb AAHHOW NaTonoruM JOBOJSIbHO BbICOKA
11 He UMEET TEHAEHLMN K CHUDKEHWIO, KaK Y B3POCHbIX, TaK Uy [eTeil.
Momumo cHkeHns cnyxa XI'CO, 0C06eHHO B Cry4asnx Hanuuns xone-
CTEaTOMbl, MOXET NMPUBECTN K Pa3BUTUIO TAKNX OCMOXHEHWUIA, Kak
napes unu napanuy JTH, nabupuHTKT, ryxoTa, MEHUHIUT, abCLiecc
mo3ra u 1.4. [15].

KT BUCOYHBIX KOCTEN ABNSETCA METOLOM Bbl6OPA NpU NOLro-
TOBKE K NepBM4YHOMY OnepaTuBHoMy BMeLLatenscTsy npu XICo,
T.K. OTPKAET TOHYALLME USMEHEHUS KOCTHbIX CTPYKTYP CPeSHero
yxa. Tem He meHee KT He 06najaet BO3MOXHOCTbIO JOCTOBEPHO
pa3nu4atb MArKOTKaHHbIA Cy6CTPaT B CPELHEM YXe (X0necTeatoma,
rpaHynAaLMOHHas, NONMNO3Has UK pyobLoBas TKaHb, XONeCTEpPUHO-
Bas rpaHynema, TkaHb MO3rOBbIX 060M104€K W FOMI0BHOTO MO3ra).
[ns 6onee [OCTOBEPHOrO (N0 cpaBHeHUo ¢ KT) BbISIBIIEHNA X0ne-
CTeaToMbl (AU epeHLanbsHON AMarHOCTUKM C rpaHyNALUOHHON
TKaHbl0, NosMnNamm v 7.4.) ucnonbaosanace MPT ¢ BHYTPUBEHHbIM
KOHTpacTUpoBaHueM ragonuHmem [16].
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XosiecTeaTombl BMCOYHOI KOCTM Ha MPT ronoBHoro mosra
B pexxume T1-BV umenn runovHTEHCUBHBIA CUTHAS, B PeXxume
T2-BW — runepuHTEHCMBHBIA CUTHAM MO OTHOLLUEHMIO K TKAHAM
Mo3ra. B HactosLiee Bpems MCNONb30BaHWE METOANKU Aud-
(hy3noHHO-B3BELLEHHOr0 u3obpaxenus (OB, DWI), oco6eHHO
He 3X0-MnaHapHoi nocnegosaresibHocTu (non-EPI DWI pexum),
MeHee YyBCTBUTENbHOI K apTedakTam, ABnseTcs MeTOAOM Bbibopa
npy augepeHunansHON AnarHocTuke mexay onyxonsamu J1H
1 xonectearomoit. Ha n3o6paxexusx 8 non-EPI DWI pexume xone-
cTeaToma BI3yannu3npoBanoch B BUAe 0611aCTW MANEPUHTEHCUBHOMO
MP curHana [17].

Marepnan u MeToAbl

Ha 6a3e ®IBY HMULIO ®MBA Poccun B 0TaeneHumn 3a60neBaHuii
yxa 3a nepuog ¢ 2014 no 2020 r. 611 06CNES0BaAHbI U Mpoone-
pupoBaHbl 115 nauneHToB ¢ nopaxeHuem JTH pasHoit aTuonoruu:

B nepayto rpynny Bowu 72 (62,6%) nauueHTa ¢ Jo6poKadecT-
BEHHbLIMM 0NyX0NnaMu BUCOYHOM KocTu: LLUJTH — 23 (20,0%), napa-
raHrnuoma — 49 (42,6%). Bo stopyto rpynny sownu 32 (27,8%)
naunenta ¢ XI'CO, 0cnoXHeHHbIM X0/1ecTeaToMOM. B TpeTbio rpynny
gownm 11 (9,6%) nauneHTos ¢ TpaBmoi JTH: nepenomamm BUCOYHbIX
KocTer — 3 (2,6%), ATPOreHHbIMM nopaxeHuamu — 8 (7,0%).

B uccnenoBanue BOLLIM NALWUeHTbl TOMIbKO NEPBOIA U BTOPOIA
rpynn. PacxoxaeHnin ganHbix KT u MPT ¢ UHTpaonepawLmoHHbIMm
HaxoJKamuy y NauMeHTOB TPeTbel rpynnbl He 6bI710 HU B OJHOM
3 CNy4aes, NOMUMO 3TOr0 He ObIfI0 CHOXKHOCTY B ONPeAeNeHnn
TaKTUKN XUPYPru4ecKoro feYeHns B Cry4asx nepenoma BUCOYHbIX
KOCTEN C Hanuyuem noBpexaeHns kaHana J1H. Moatomy nauueHTsl
[aHHON TpynMbl He BKMOYAIUCh B JAHHOE UCCNEL0BaHNe.

Bcem nauueHTam npoBoaunu o6enefoBaHne No 06LLenpuHa-
TbIM OTOPUHONAPUHTONOrMYECKUM METOAMKAM: ayAN0N0rnyeckoe
06Cnea0BaHNe C Lebio OLEHKM Clyxa Ha [OONepaluMoHHOM YPOBHE,
a TaKxe — Jy4eBble MeTOAbl UCCNEA0BaHNSA, BKNOYAIOLLNE MYyTb-
TUCMNPANbHYKD KOMMBIOTEPHYIO TOMOrpaduio BUCOYHbIX KOCTEN
1 MPT ronoBHOro mMo3ra ¢ KOHTPacToOM, ¢ 60MbLUOI TOYHOCTbIO
onpegenstoLime Tonuky nopaxerus J1H. KT uccnegosanne npoBoau-
NoCb ANA [eTanbHOM AUarHoCTUKI pacnpoCcTpaHeHHOCTH npoLecca,
Ha KT-tomorpadpe Siemens Somatom Sensation 40, ¢ TonuHomn
cpesa fjo 0,6 mm ¢ nocnegytowmmn 3D PEKOHCTPYKLUNSMU B pas-
NNYHBIX nockocTsax. [danee 6b110 nposegeHo MP-uccneposanme
C BHYTPUBEHHbIM BBEJIEHNEM KOHTPACTHOIO BELLECTBA ANs AeTalb-
HO ANarHOCTUKKM MArKOTKAHOr0 KOMMOHEHTA OMyXO0/n 1 OLEHKU
pacnpocTpaHeHHocTH npouecca. MP-uccneosaHue npoBoamnoch
Ha MP-Tomorpadbe SiemensMagnetom, Espree, 1.5 T.

Pe3ynbTatbl UCCNEA0BaAHMA

B nepsyto rpynny 6binu BKIKOYEHb! 72 nauneHTa, u3 Hux 49
C NaparaHraMoMOoii BUCOYHOI KOCTU — B 6ONBLUMHCTBE Cryyaes Tun G
no Knaccuukauum Fish.

OCHOBHbIMM Xano6amu 6bInn CHUKEHME CIyXa 11 MyNbCUPYIOLLNI
Lym B yxe, napes unu napanmd MM. B aHamHese y 6 naumeHToB
6bINn MONbITKN YAANEHNs ONyX0Ju.

Ha ocHOBaHUM JaHHbIX METOAOB NYy4€BOI AMArHOCTUKM, NO3BO-
NALWMX ONpejenuTb 06beM HOBOOOPA30BaHUS, OblNa BblOpaHa
TaKTUKA XMPYPTUYECKOr0 JIEYEHNs, @ Pe3yNbTaTbl CPABHEHDI C MHTPA-
0MepaLyoHHbIMM HaxoaKamu.

Ha puc. 1 (A,b,B) nokasana KT kapTuHa B akcuanbHoil 1 Kopo-
HapPHOW NPOeKLMsAX nauneHTa ¢ naparaHrnmomoit Tuna G BUCOYHON
KOCTW, KOTOPOMY paHee NpoBOAWANCH HEOLHOKPATHbIE MOMbITKY

-
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OPUITMHAJIbHbIE CTATbU

Puc. 1. (A). KT neBoii BUCOUHOI1 KOCTU B aKCUAIBHOM TTPOEKITNU
IMaparanrnoma tun C: Kanan JIH paspyieH B JaOUPUHTHOM U TUM-
MaHaJbHOM CerMeHTaxX (YKa3aHO CTPEJIKOIA).

Fig. 1. (A). CT of the left temporal bone in axial projection
Paraganglioma type C: The LN channel is destroyed in the labyrinthine
and tympanic segments (indicated by the arrow).

Puc. 1 (B). KT neBoit BUCOUHOI1 KOCTH, B KOPOHAPHOM MPOEKLIUU
[Maparanrimoma tun C: onpezesnsieTcst NocaeonepalMoHHas MoJjaocTh,
3aI0JIHEHHAsl MSITKOTKAaHHbBIM CyOCTPaToOM (YKa3aHO CTPEJIKOiA).

Fig. 1 (B). CT scan of the left temporal bone, in the coronary projection
Paraganglioma type C: a postoperative cavity filled with a soft tissue
substrate is visible (indicated by the arrow).

Puc. 1 (B). KT neBoii BUCOUHOI KOCTH B aKCUAJIbHOMN MPOEKLIMKU
TMaparanrinoma tun C: onpenensieTcst NeCTPYKIMs CTEHKU CpeqHei
yepernHoit sMku (CUS), cTeHKM KaHana BHYTpEHHE COHHOM apTepuu,
B 00J1aCTH KOJIEHa M TOPU3OHTAIBHOM €€ 4acTH (yKa3aHO CTPEJIKO).
Fig. 1 (C). CT of the left temporal bone in axial projection
Paraganglioma type C: destruction of the wall of the middle cranial
fossa (MCF), the wall of the internal carotid artery canal in the genu
region and the MCF horizontal part (indicated by the arrow) are visible.

yLaneHus onyxonu, nocne Kotopbix passuncs napes MM. Kanan JTH
paspyLLeH B NaBUPUHTHOM 1 TUMNAHANLHOM CErMeHTe. Takxe ume-
eTca [epeKT KOCTHOW CTEHKU Ha MPOTSXKeHWn 2—-3 MM B MacTto-
WAANbHOM CErMeHTe.

Ha puc. 2 (A,b,B), no paHHbim MPT, B natepanbHbix 0TAenax
neBor 6apabaHHON NONOCTI ONPeSensaeTcs JONONMHUTENbHOE MAr-
KOTKAQHHOE COAEPXMMOEe C HEeYeTKIMMN, HEPOBHbIMYU KOHTYpamu,
HEOJHOPOLHO M30UTEHCMBHOE Ha T2- 1 T1-BIA, akTMBHO Hakannnea-
tOLLLee KOHTPACTHbIN Npenapar, TOTanbHO 3anofiHsioLLee 6apabaHHy0
nonocTb, OPUEHTUPOBOYHO pasmepamu 16x16x11 mMm.

[ToZ KOHTPOJSIEM HaBUTaLMOHHOW CUCTEMbI U HEWPOMOHUTOPKH-
ra JIH onq ynaneHus onyxonu 6bin BbIGpaH peTpoaypuKynsipHo-
TpaHcMeatanbHblin 4ocTyn. IHTpaonepaunoHHbIe HaXOAKIU: OCHOB-
HbIMU HaXOAKaMW bl JECTPYKUMUS KOCTHOI CTEHKW BHYTPEHHEN
COHHOWN apTepuK, NIYKOBULbI APEMHON BEHbI U 0611aCTU APEMHOI0

2

Puc. 2 (A). MPT neBoro BHyTpeHHero ciayxoBoro mpoxoma, T1-BU
B CarMTTaJIbHOM IJIOCKOCTH

IMaparanriroma tuma C: B 6apaGaHHOM ITOJIOCTA BUCOYHOM KOCTH OIpe-
NIeJISIeTCs1 AOMOTHUTEIbHOE MSITKOTKaHHOE 00pa30BaHUe, C HEUSCTKUMMU,
HEPOBHBIMU KOHTYpaMH, HEOIHOPOIHBIM M30MTeHCUBHBIM M P-curHana
(yKa3zaHO CTPEJIKOif).

Fig. 2 (A). MRI of the left internal auditory canal, T1-WI in the sagittal
plane

Type C paraganglioma: in the tympanic cavity of the temporal bone,
a soft tissue tumor is determined with fuzzy, uneven contours and

inhomogeneous isointense MR signal (indicated by the arrow).

Puc. 2 (b). MPT neBoro BHyTpeHHero ciayxoBoro mpoxoaa, T2-BU
C TIOIaBJIEHUEM CUTHAJIA OT KMPOBOI TKAHU, B aKCUAIbHOM TUTOCKOCTH
TMaparanrinoma i C: COCLIEBUIHOM OTPOCTKE — KHUAKOCTHOE COIep-
XKMMOE peakTMBHOIO xapakTepa. B GapaGaHHOIl IMOJOCTH BUCOYHOI
KOCTH OIpeessieTcsl TOMOMHUTEIbHOE MSITKOTKaHHOE 00pa3oBaHMe,
C HEYETKUMHU HEPOBHBIMU KOHTYPaMU, HEOTHOPOIHBIM TUTTEPUTEHCUBHBIM
MP-curHaa (yka3aHo CTPEJIKOIA).

Fig. 2 (B). MRI of the left internal auditory canal, T2-WI with suppression
of the signal from adipose tissue, in the axial plane

Paraganglioma type C: liquid contents of a reactive nature in the mastoid
process. In the tympanic cavity of the temporal bone, a soft tissue tumor
is determined with fuzzy irregular contours and heterogeneous hyperintense
MR signal (indicated by the arrow).

Puc. 2 (B). MPT neBoro BHyTpeHHero ciyxoBoro mpoxona, T1-BU
C KOHTPACTHBIM YCWJICHUEM, B aKCUAJTbHOM TJIOCKOCTH
IMaparanriavoma Tun C: B T1-BW akTMBHO HaKaruIMBalolee KOHTPACTHBIM
Mpernapar, TOTAIbLHO 3aroHsIoNIee 6apabaHHYIO MOJIOCTb U UCXOISIIAs
W3 BHYTPEeHHE COHHOIM apTepuu ¢ pacripoctpaHeHueM B CHS (ykazaHo
CTPEJIKOI).

Fig. 2 (C). MRI of the left internal auditory canal, T1-WI with contrast
enhancement, in the axial plane

Paraganglioma type C: in T1-WI it actively accumulates contrast,
completely fills the tympanic cavity and arises from the internal carotid
artery, spreading to the MCF (indicated by the arrow).
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Puc. 3 (A). KT nmpaBoii BUCOYHOI KOCTH B aKCHAJIbHOM MPOEKIINN
Kanan JIH He mpocyiexkuBaeTcsi B TAMIIAaHAJIBHOM CeTMeHTe (yKa3aHo
CTPEJIKOI).

Fig. 3 (A). CT of the right temporal bone in axial projection

The FN channel is not visible in the tympanic segment (indicated by

the arrow).

Puc. 3 (B). KT npaBoii BUCOUHOIT KOCTH, B KOPOHAPHOM TIPOEKIINHI
Busyanusupyetcs nedekT KocTHoit crenku CUS, onpenensiiores dpar-
MEHTBI MOJIOTOYKA I HAKOBAJIbHU.

Fig. 3 (B). CT of the right temporal bone, in coronary projection

A defect of the MCF bone wall is visualized, fragments of the malleus
and incus are visible.

Puc. 3 (B). KT npaBoit BucouHoit koctu ¢ 3D MonenupoBaHuem
Buzyanusupyercs nedekt koctHoii creHku CUSl. dparMeHThI CITyXOBbIX
KOCTOYEK (yKa3aHO CTPEJIKOM).

Fig. 3 (C). CT of the right temporal bone with 3D modeling

A defect in the bone wall of the MCEF is visualized. Fragments of the
auditory ossicles (indicated by the arrow).

oteepcTus. Mopaxenue JIH 6bifo B OCHOBHOM B 06/1aCTU TUMMNA-
HaNbHOro 1 MacToOMAanbHOro cermeHToB. [dedekT Kpbiun Gapa-
GaHHOI NONOCTN 06HAPYXKEH B MONIOBMHE CIy4aeB C AUAMETPOM
meHbLue 10 Mm.

LUJTH BbisiBNeHa y 23 nauueHToB. OCHOBHbIMM anobamu 6binu
nape3 unu napanuy MM, CHXeHMe CnyXa U HU3KO4ACTOTHbIN LyM,
3a710)KEHHOCTb B YXe. B aHaMHe3e npakTU4ecKn y BCEX NaLMEHTOB
6b110 MpoxoAasLLme anu3ogpl napesa MM.

Ha puc. 3 (A,b,B) — KT kapTuHa B akcuanbHOM 1 KOPOHAPHOM
npoeKuUmMsax nauneHTa ¢ o6pasosaHmem JTH. 06bemHoe 06pa3oBaHune
6apabaHHOI NOM0CTN cnpasa ¢ 60AbLLMM pa3pyLieHrem (10-12 Mm)
KOCTHOI cTeHkn CYS. Kanan J1H He npocnexnsaeTtcs B NabUpUHT-
HOM 1 TUMMaHaNbHOM CErMeHTax.

Ha puc. 4 (A,b,B), no nanusim MPT, B npasoii 6apabaHHoit nomo-
CTW C pacnpoCTPaHEHNEM B BUCOYHYIO JOMH0 ONPEAeNAeTcs onyxo-
neBoe 06pa3oBaHKe Ha LIMPOKOM OCHOBAHMM, HEOAHOPOAHOIO 130-
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Puc. 4 (A). MPT mpaBoro BHyTpeHHeTO ciiyxoBoro mpoxona, T1-BU B
CaruTTaJIbHOM TUIOCKOCTH

B 6apabaHHOI TOJIOCTH BUCOYHOI KOCTH ONPEIEIISIETCs] JOTOTHUTETBHOE
MSITKOTKaHHOE 00pa3oBaHKe, HENPaBUIbHON OKPYIIIOii (hOPMBI, C YeT-
KMMU, POBHBIMHM KOHTYpaMH, 6€3 MPU3HAKOB NepudOoKaIbHOTO OTeKa, ¢
HEOZIHOPOIHBIM TMIIOMHTEHCUBHBIM M P-curHaioM (yka3aHo CTpeJKoii).
Fig. 4 (A). MRI of the right internal auditory canal, TI-WI in the
sagittal plane

In the tympanic cavity of the temporal bone, a soft tissue tumor is
determined with irregular rounded shape, clear even contours without
signs of perifocal edema and heterogeneous hypointense MR signal
(indicated by the arrow).

Puc. 4 (). MPT npaBoro BHYTpeHHEro ciyxoBoro npoxona, T2-BU B
AKCUAJIBHOM TUIOCKOCTHU

B 6apabaHHOIi M0JI0CTH BUCOYHOI KOCTU OTNPEAEISIETCSI IOTOTHUTEIbHOS
MSITKOTKaHHOE 00pa3oBaHKe, HEMPABUIbHON OKPYIIIOii (hOPMBI, C UeT-
KMMU, POBHBIMHM KOHTYpaMH, 6€3 MPU3HAKOB MepudOKaIbHOTO OTeKa, ¢
HEOJTHOPOTHBIM TUTIEPUHTEHCMBHBIM M P-cUTHaI0M (YKa3aHO CTPEJIKOiA).
Fig. 4 (B). MRI of the right internal auditory canal, T2-WI in the axial plane
In the tympanic cavity of the temporal bone, a soft tissue tumor is
determined with irregular rounded shape, clear even contours without
signs of perifocal edema and heterogeneous hyperintense MR signal
(indicated by the arrow).

Puc. 4 (B). MPT npaBoii 6apabannoii monoctu T1-BU B kopoHapHoii
TJIOCKOCTH

C pacrnpocTpaHeHHEM B BUCOYHYIO [IOJIIO OIPEIENISIeTCs OIMyXO0JIeBoe
00pa3oBaHKe Ha IIMPOKOM OCHOBAHMHU, HETTPABUIbHO OKPYIIIOi hopMBI,
C YeTKMMH, POBHBIMU KOHTYpaMM, 6e3 MPU3HAKOB MepudOKaIbHOro
oreka. OOpa3oBaHMEe aKTMBHO HaKaIlJMBaeT KOHTPACTHBIN Mperapar
(yKa3aHO CTPEJIKOI1).

Fig. 4 (C). MRI of the right tympanic cavity T1-WI in the coronary plane
With spread to the temporal lobe, a tumor is determined with a wide
base, an irregularly rounded shape with clear even contours, without
signs of perifocal edema. The tumor actively accumulates contrast
(indicated by the arrow).




OPUITNHAJIbHbIE CTATbU

Puc. 5 (A). KT neBoit BUCOYHOIT KOCTU B aKCUATBHON MPOSKITUU
Kanan JIH He mpociexuBaeTcsi B TAMIIAaHAJIBHOM CerMeHTe (yKa3aHo
CTPEJIKOM).

Fig. 5 (A). CT of the left temporal bone in axial projection

The FN channel is not visible in the tympanic segment (indicated
by the arrow).

Puc. 5 (B). KT neBoit BUCOUHO#1 KOCTH, KOPOHAPHOIT TTPOSKIINU
KoctHas ctenka CHSl nctoHueHa (yKa3aHO CTPEIKON).

Fig. 5 (B). CT of the left temporal bone, coronary projection
The bone wall of the MCF is thinned (indicated by the arrow).

runonHTeHcusHoro MP-curnana Ha T2- n T1-BU, HenpaBuibHOM
OKpYrioi hopMbl, C Y6TKUMI, POBHBIMU KOHTYpamu, 663 Nprn3HaKkoB
nepnokanbHoro oteka, paamepamm 1,6x1,6x1,9 cm. O6pasoBaHue
aKTUBHO HAaKanIMBaeT KOHTPACTHbIN Npenapar.

[ToZ KOHTPOSIEM HABUTALMOHHON CUCTEMbI 1 HEPOMOHUTOPWHIA
JIH onq nonHoro yaaneHus onyxonu 6bin NPUMEHEH KOMOUHUPO-
BaHHbI 4OCTYN TPAHCMACTOUAANbHbIA 1 Yepe3 CHA.

VIHTpaonepaunoHHble HaX0AKMW: JECTPYKLNA KOCTHON CTEHKM
NYKOBWLbI APEMHON BEHbI 1 B €AMHUYHBIX CIy4asX — BHYTPEHHEN
COHHOM apTepun. MopaxeHue JTH 6b110 B OCHOBHOM TUMMaHasb-
HOrO CerMeHTa 1 KoneH4artoro yana. [JetekTt Kpbilum 6apabaHHo
nonocTi 06HAPYXXeH B BOMNbLUMHCTBE CIy4anX, AUaMeTpOM 60bLue
10 mMm.

Bropyto rpynny coctasunu 32 nauueHta ¢ XI'CO, 0CnoXHeHHO
xonecteatomoin. OCHOBHbIMM Xano6amu 6b1In Nape3 uan napanuy
MM, CHWXeHue cnyxa, NepuoLnyecKoe rHoHoe OTAENSAEMO. 13 yXa.
B aHamHese y 14 nauneHTOoB 6blsN HEOLHOKPATHbIE XMPYPrYecKue
BMELLATENbCTBO OT 2 A0 12.

Ha puc. 5 (A,B) KT kapTuHa B akcuanbHON 1 KOPOHAPHON NPOekK-
LnsX NeBOIA BUCOYHOI KOCTW. bapa6aHHas nonocTb U KNeTKM cocLie-
BMAHOr0 OTPOCTKA 3aNO0JHEHbI MATKOTKAHHbIM Cy6CTPATOM, KaHan
JIH B TUMNaHanbLHOM CermMeHTe He NPOCNeXNUBAETCS, KOCTHAs CTEHKA
CH4 nctoHyeHa.

Ha puc. 6 (A,b,B), no aaHHbIM MPT, B neBoi 6apabaHHOil NoA0CTY
BU3yanusupyercs o6pasosanue B T1-BU runouHtencmsHoro, T2-BIU
TUMEPUHTEHCUBHOrO CUTHANOB MO OTHOLLEHWIO K TKaHAM MO3ra.
Ha n3o6paxeHusx B non-EPI DWI pexume — runepuHTEHCUBHBIN
MP-curnan.

[ToZ KOHTPOSIEM HABUTALMOHHON CUCTEMbI 1 HEPOMOHUTOPWHIA
JIH npon3BsefeHa caHupytoLlas onepauus TpaHCMacToOUAANbHbIM
JOCTYNOM.

VIHTpaonepaunoHHble Haxo4ku: nopaxeHue JIH 6b110 B OCHOB-
HOM B TUMMAHA/IbHOM CErMeHTe (ZerucueHums kaHana). dedekrt

Puc. 6 (A). MPT seBoro BHYTpeHHEro ciyxoBoro mpoxomxa, T1-BU
B CarUTTaJIbHON IJIOCKOCTH

B 6apabaHHoii mosiocT onpeeseTcs A0MOJIHUTEIbHOE MATKOTKAHHOE
o0Opa3oBaHue, HEMPABUIbHOI OKPYIIOit (hOPMBI, C YeTKUMU, POBHBIMU
KOHTYpamu, 0e3 MpU3HaKOB TMepruhOKaILHOTO 0TeKa, HEOAHOPOIHOTO
TUTIOMHTeHCUBHOTO M P-curHana (ykazaHo CTpeKoi).

Fig. 6 (A). MRI of the left internal auditory canal, T1-WI in the sagittal
plane

In the tympanic cavity, a soft tissue tumor is determined with an irregular
rounded shape, clear even contours, without signs of perifocal edema,
and with heterogeneous hypointense MR signal (indicated by the arrow).

Puc. 6 (B). MPT mipaBoro BHYTPEHHErO CJIyXoBOro mpoxoma, T2-BU
B aKCHAJIbHOI TIIOCKOCTH

B cocueBMIHOM OTPOCTKE XHUAKOE COAEPXKUMOE DPEaKTUBHOIO
xXapaktepa, B 0apabaHHOW IMOJOCTH OIMpPEAesieTCss MOTOTHUTEb-
HOEe MSITKOTKaHHOe 00pa30oBaHKME HENpPaBUIbHON OKPYIIOi (HhOpMbI,
C YeTKMMU, POBHBIMU KOHTYpaMu 0e3 MpHU3HAKOB IepudoKaibHOTo
OTeKa, HEOMHOPOIHOIOo TMIepUTeHCUBHOrO MP-curHana (ykaszaHo
CTPEJIKONA).

Fig. 6 (B). MRI of the right internal auditory canal, T2-WI in the axial
plane

In the mastoid process, there is a liquid content of a reactive nature,
a tumor is visible in the tympanic cavity, having an irregular rounded
shape, with clear even contours, without signs of perifocal edema, and
with heterogeneous hyperintense MR signal (indicated by the arrow).

Puc. 6 (B). MPT sieBoro BHyTpeHHETO CIyXOBOTO Mpoxoxaa, non-EPI
DWI pexume, B akCUaTbHON MPOSKIIMKA

B 6apabaHHOIi mojlocTH ornpeessieTcs 00pa3oBaHUe TMIIEPUHTECUBHOTO
MP-curHana (yka3aHo CTpeJIKOit).

Fig. 6 (C). MRI of the left internal auditory canal, non-EPT DWI mode,
in axial projection

In the tympanic cavity, the formation of a hyperintensive MR signal is

determined (indicated by the arrow).
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KpblILLy 6apabaHHOil NONOCTN 06HAPYXEH B 60JbLUMHCTBE CNy4Yaes,
ANaMeTp MeHe 5 MM.

06cyxpenne

B peaynbTare nccnefoBaHns y naLneHToB C UHTPATEMMOPAbHLIM
nopaxeHuem JIH KT u MPT ¢ KOHTpacTom N03BOASOT HETKO ONpe-
[eNNTb NPOrHO3 1 TAKTUKY XUPYPrNYECKOro NIEYEHMS.

113y4eHHble KT aanHble BUCOYHbIX KOCTeil ¢ 3D MoaenupoBaHuem
1 MPT ronoBHOro Mo3ra B pa3HblX pexxumMax noMoraioT onpeaennTs
00bEM 11 pa3mep OMyXONu 1 CTENEeHb NOPaXXEHWUS XKIZHEHHO-BAXKHBIX
CTPYKTYP, @ TAKXXe BO3MOXHOCTI X COXPAHEHMS 1 BOCCTAHOBEHNS.

B 5 cnyyasx, no gaHHbIM KT, Ha fjoonepaunoHHoM aTane aedekt
KOCTHOM CTeHKM CHS1 He BU3yanmanpoBancs, Ho MHTPaonepaLnoHHO
06HapyxuBanca aeekr. B HEKOTOPbIX cny4vasx, no AaHHbIM KT,
[0 onepauuu pasmep Aedekta KOCTHOI cTeHkn CYA cocTtasnsn
3 MM, MHTpaonepaunoHHO — 60JbLLe 5 MM.

TpyZOHOCTU MOTYT BOSHUKHYTb NPY AU HEPEHLMPOBKE MEHUHI -
OMbI OT FEMaHTMOMbI, KOr4a HOBOO6pa30BaHNe PacnpocTpaHseTcs
B CY4.

/IHTpOoONepaunoHHo yaanoch CPaBHUTL U COMOCTaBMTL MONYy-
YeHHble MP 1 KT KapTuHbl pacnpocTpaHeHus npoLecca, 4To BO
MHOrOM YNpOCTUO0 paboTy 0TOXWUPYpPra, COKPaTUB PUCKN MHTPOO-
NepavLnNoHHOr0 NOBPEXAEHMUS XU3HEHHO BAXKHbIX CTPYKTYP CPELHEro
1 BHYTPEHHero yxa. ConocTaBnieHne JaHHbIe B HACTOALLEM MCCe-
[0BaHue coBnanu B 95%.

BbiBoabl

ConoctasneHue faHHblx KT u MPT ¢ uHTpaonepaunoHHbI-
MW LaHHbIMU NOKa3ano, 4To AeTalbHOe W3y4yeHue AaHHbIX KT
¢ 3D pekoHCcTpyKumen, a Takxxe MPT B pasHbIX pexxumax ¢ Ucnosb-
30BaHNEM KOHTpacTa NO3BOMISET TOYHO OMPEAeNiuTb pasmepsbl
1 CTeneHb PacnpoCTPAHEHHOCTU ONYX0NeN, UX B3aMMOOTHOLLEHUS
C NpeanexawiumMm cTpykTypamMu 1 CTeneHb paspyLleHnst CTEHOK
11 BOBJIEYEHME B NPOLLECC XNU3HEHHO BaXKHbIX CTPYKTYP (BHYTPEH-
HAS APEMHas BEHa, BHYTPEHHAS COHHAA apTepus, FONI0BHON MO3T,
na6upuuT, JTH). [detanbHoe n3y4eHue nonyyeHHbIX JaHHbIX CMo-
COOCTBOBA/IO OMNpefeNneHno NPOrHo3a 1 TaKTUKI XUPYPritveckoro
neyeHns.
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