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noLlypLwaTb CTpaHuuamMmu, caenatb NoMeTky Ha nonsx! Miasonere,

BOT BaM HOBOE n3JaHMe — XYypPHas «9KCrnepnmMeHTasnbHasa 1 KNMHMYeckas
OTOpUHONapuHronorms». O ToM, Kakme 3aaaqm CTOAT Nepen HAM, Mbl y3HaM
y €ro rnaBHOro pegakTopa, rnaBHoOro otopuHonapuHronora MepepanbHOro
MeanKo-61Monornyeckoro areHTcTBa, rnasHoro spada Mrey3 «KnuHmnyeckas
oonbHuMLa Ne 122 nmenn J1. I. Cokonosa» @PMBA Poccuu, 3acnyXeHHOro
Bpada Poccum Akosa AnekcaHapoBuya Hakatuca.

— SlkoB AnekcaHapoBuY, AJis1 4ero HaM Hy>KeH eLLe oA4NH JIOP-XXypHan?

— HayuHbIX XXypHanoB MHOro He 6biBaeT. [locMOTpUTE, YTO NPONCXOAUT cerogHs. CTpemuTesisHoe pa3suTtre dap-
MakoJIormn, NosiBfeHNE YHUKAJSIbHO MeANLIMHCKOM TEXHMKN Kak ONTUYECKOM, Tak U C MCMONIb30BaHMEM Pa3SINYHbIX
GU13nYeCKMX BO3AENCTBUIN, COBEPLUEHCTBOBAHNE XMPYPrMYECKON TEXHUKM YXXe ANKTYIOT crneumanncty Heobxoam-
MOCTb M3y4aTb CMEXHbIE CNELMANIbHOCTU, 3HAKOMUTLCS C AOCTUXEHUSAMU B Pa3iNyHbIX 001acTaX MeanLUMHbI U CO-
BEPLUEHCTBOBATb CBOM MEXANCUMUMNIIMHAPHbIE 3HAHWS.

Bce nmetowmecs naaaHuns CyLecTBYIOT MOA NaTpOHaXeM U3BECTHbIX HAYYHO-UCCNe0BaTeNbCKUX UHCTUTYTOB U
MMEIOT YCTOSIBLUYIOCS YETKYIO HanpaBileHHOCTb. M B YnCne X aBTOPOB Mbl HE HAAeM UHXeHepoB, 61Monoros, 61o-
GV3NKOB, KOJIEN CMEXHbIX CreLmanbHOCTeln — 0pTanbMOSIOroB, PEHTIEHOIOMOB, YENIOCTHO-INLEBLIX XUPYProB.
A HaMm B XypHaJsie xoTesiock Obl X BUAETb. ECNn y HUX B CTONax MMEOTCS roToBble A8 NyGankaumm matepuansl, Mol
rOTOBbI X paccMOTpeTb. Jlaxe ecnv oHu 6yayT HebeccrnopHble. Mbl roToBbl K anckyccun. Camo Ha3BaHue XypHana
«9KcnepuMeHTanbHas 1 KJIMHNYeckast 0TOPUHONAPUHIOONsi» COAEPXUT HEKYIO 3aSIBKY HA LUMPOTY HALUMX B3rNSA0B.
OTOpPUHONAPUHIOJIOT HE J0JIXEH 3aMbIKaTbCs BHYTPM CBOEI CNeLNasibHOCTH.
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MHTEPBbIO

— A pa3Be OTOPUHOJIAPUHI OJIOM NS He «y3Kasi» Crie-
UManbHOCTb MO OnpeaeseHnio?

— 310 He Tak. HayHeM € TOro, 4TO HaLla CNeLManbHOCTb
OoTHOCUTEeNbHO Monoaas. OHa Havana GopMUpoBaTLCS
BCEr0-TO CO BTOPOV nonosumHbl XIX Beka. OTopuHona-
PVHION0rnsa B MU3BECTHOWN CTENeHn KOHCEPBaTUBHA, HO
39TO TemMa 4ns Apyroro pasrosopa. Mbl 4eiCTBUTENBHO
NOJSIb3YyeMCS XMPYPrnyeCckum 1 AMarHoCTUHeCKUM MH-
CTPyMEHTapueM, KOTOPbIN NPaKkTU4eckmn 6e3 U3MeHeHI
JoLen A0 HaWmnxX AHen. 3aTo CMEeNI0 MOXHO CKasaTb, YTO
nepBbIMN 3HAOCKONUCTaMU B MeguLMHe Bbliin UMEHHO
OTOPUHONIAPUHIONorn. Pa3ee He Mbl, UCNOJL3YS OTpa-
>XEHHbI B BOFTHYTOM 3epkKaJie CBETOBOW NOTOK, BNEPBbIE
3arnsgHyn B CIyXOBOM NMNPOXo[, B MOJIOCTb HOCA, MOTKN U
ropTaHu, XOPOLLO N3Y4nsiv 0COBEHHOCTM 3TUX aHATOMMU-
yeckmnx 06pa3oBaHNin? HYTo xe KacaeTCs NPOrPeCcCUBHbIX
TEHOEHUWI, TO Mbl PaHbLLE BCEX MPUMEHUIIV ONnepaLmoH-
HbIli MMKPOCKONM, XEeCTKYHO 1 rmbKyio aHaockonmio. M nocto-
AAHHO HAXOOUMCS Brepean, Mbl BbIHYXAEHbl pearnpoBatb
Ha Bce HoBoe. be3 Hac He MoryT 060MTUCH HY Tepanes-
Thl, HN HEBPOJIOI M, HN HENPOXNPYPT U, HW MYSIbBMOHOOMN,
HW cTOMaTtonorn. FacTposHTeposnoru, Hedposnoru, Aaxe
ncuxoTepanesTbl — Toxe. A 6Gnarogaps TOMY, 4TO y Hac
HeT pasaesieHnsi Ha B3POCIYIO U AETCKYI0 OTOPUHONAPUH-
rofIoruio, Mbl CNEUVannCTbl MOUCTUHE YHUBEPCASIbHBIE.

— Kakue B Takom ciiy4ae y Hac CywecTBylOT BO3-
MOJHOCTMY B JIeYEeHUN NaLuneHTos?

— Mol pacnonaraem cerogHs yHMkasibHOW 3HA0BUAEO-
TEXHUKOM 1151 NPON3BOACTBA C/IOXKHENLNX onepauui ¢
BO3MOXHOCTbLO KOMIMbIOTEPHO 06PaboTKN M306paxKeHus.
MprmeHsiem nasepsol, PaANOBOSHbL. CEroaHS Mbl MOXEM
[enaTb TO, 0 YEM He MOrfin MeyTaTb B4epa. Ha namatu
HblHE 3PaBCTBYIOLLMX CNELNANMCTOB NobeaHoe u, 51 Obl
cKasaJi, PeBOJIIOLMOHHOE LUECTBME KOXJ1IeapHO UMIJIaH-
Taunn. MeHee 4eM 3a TpU OeCATUNETUSA 3TO HanpasJfieHue
NPOLLIIO NMyTb OT MMOHEPCKMX OnepaLmii 0 NOJSIHOro YA0B-
JIETBOPEHUS NOTPEOHOCTEN BCEX HYXXAAIOLLMXCSA B CTpaHe
peteit. MNpakTnyeckn Kaxaplii pebeHoK No nokasaHusam
CEerofHsi nonyyaeT KoxJsieapHbli MnaaHT. [la, noka He no-
NyyaloT cpady Ha o6a yxa, Ho 3TOo AeflIo BpeMeHU. MoxHO
rOBOPUTbL O PEBOMIOLLMN B pyHONOruv. C ncnonb30BaHm-
€M 3HJ0CKOIMOB NOSABMIaCb BO3MOXHOCTb NPaKTU4ECKN
aTpaBMaTMYHO BXOLANTb Yepe3 COYCTbsi B OKOJIOHOCOBbLIE
nasyxu, OpeHNpoBaThb X, yoansTb HOBOOOPa30BaHUS.
BHepnpeHa 6annoHHas nnacTrka OKoNOHOCOBbIX COYCTU.
[MpakTnyeckn Kak aHrMonnacTnka B UHTEPBEHLVMOHHOM
Kapauonoruum, onepaumm nog MMKPOCKONOM B NMOMOCTU
HOCa 3Ha4YUTEesIbHO MNOBBLICUIV Ka4eCTBO BMELLATESIbCTB
Ha neperopoaxe Hoca Npu ee KoppekLunn s BoCccTa-
HOBJIEHUS HOCOBOIO AblxaHnsd. MUKpOnapmHrockonma u
MCNONb30BaHWe 3HEPrn ladepa no3BoNAN NPOBOANTL
OY€eHb N3SLLHbIE BMELLATeIbCTBa Ha r0N10COBOM arnapare.

Ne 1 (01)
2019
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— Y10 )K€, TEMHbIX NMSATEH B OTOPUHOJIAPUHIOJIOrMN HEe ocrasnocb?

— OcTanncs, kak He ObITb! Hanpumep, HET e4MHOro MHEHUS O TEOPUM BOCTNPUATUS 3anaxoB — 3TOT MPOLLECC A0 Ha-
CTOSILLIEro BpEMeHM HegoCcTaTouHO n3y4eH. OBOHSAHMEM Mao KTO 3aHUMAaETCs, a B XXN3HW YeslI0BEKa BOCNPUATHE 3a-
NnaxoB O4eHb BaXXHO. OTO Bedpb NPEX e BCEro 3almTHas peakums opraHnama. Octpas HeMpoCeHCOopPHas TYroyxoCTb
BO BCe BpemeHa Oblyia 04eHb 60/1bLLIOoN NPobeMOl, OHA TAKOBOM M ocTanack. YTo noBpexaaeT KoxJieapHbIii HEPB — 110
CUX MOP HEMOHATHO, 1 KaK 3aLUMLLIATLCA OT TOKCMHOB — TOXE HesICHO. [TpoTekTop Ans 3aluThl HepBa 40 CUX MOP He
co3gaH. HeT npoTekTopoB A1 BecTubynsapHOro annapata. Ponb TPMIrepHOro MexaHnama Crim3ncTom NosiocTy Hoca
NPV BO3HMKHOBEHUM OPOHXOCMa3ma TakXXe eLLe NOJIHOCTbIO HE U3y4YeHa, U CBET B KOHLIE TOHHEJSA Noka He BUaeH. Tak
4TO BOMPOCOB K HaLLEel crneunanbHOCTN OCTaeTCHa MHOMO. J1aneko XoAuTb HEe HYXKHO — Mbl [10 CUX MOP OMNUCbIBAEM BCE
HOBbIE 1 HOBblE aHAaTOMMYECKne 00pPa30BaHNSA B CPEOHEM M BHYTPEHHEM YXE, B PUHOJIOMMHYECKMX CTPYKTYPaX M rOPTaHMW.

— U kakne ectb cerogHsi BUAbI Ha BO3MOXXHOCTb CKa3aTb CBOE CJ/IOBO B HayKE?

— CerogHs «BblCOKas» OTOPUHONAPUHIONIONNA HEe YAes KPYMHbIX CTOIMYHBLIX UHCTUTYTOB. XOPOLLIO OCHALLEHbI 1
NPOBMHLMASIbHBIE OTAENEHMA U AaXe KAaOMHETbI B pAA0BbLIX MONNKINHMKAX. Tak YTO AeP3HYTb MOXET Kaxabli. Heobo-
CHOBAHHO YMEHbLLWUJIMCh HayYHbIe UCCNEeA0BaHNA B 061aCTV NPOMbILLNIEHHOM MeauLMHbL. A Beib NPO¢eCCUOoHaNbHO
3aBMCKMble 3a601eBaHNSA B OTOPUHONAPUHIOMON M MPONOPLNOHANBHO YBENNYMBAIOTCS C OYPHBIM PasBUTMEM NPO-
MbILLIIEHHOCTU. W paboTbl Nop-npodnaTosioros ceroaHs BOCTpeboBaHbl Kak HUKoraa. B Hawem xxypHasne ob6s3aTesnibHO
oyoeT pasgen «npodnaTonoris B OTOPUHONAPUHIONOT N>,

— Moskem sin Mbl OCTUXKEHUS pOCCMﬁCKMX crnieunasinCcTtoB CPaBHUTb C 4OCTV)KeHUSIMU KoJiJier 3a py68)KOM?

— MoxeM. U cpaBHuBaeM. M1 BUAMM, 4TO CEroaHsS POCCUSIHE MOTYT MOMYYNUTb BCIO HEOBXOANMYIO OTOPMHONAPUH-
rosIorMyYecKyio MOMOLLb Y HAc B CTpaHe. /1 oHa oka3biBaeTCs HA TOM Xe BbICOKOM YPOBHE, 4TO 1 3a py6GexoMm. B nop-
COo00LIECTBE XOPOLLIO BLICTPOEHA BEPTUKASb B3AaNMOOENCTBUS OT IMAaBHOIo CrneumanncTa oo HaunmHaioLLmMX Bpaye,
MHbOPMaUUs PacnpoCTPaHAETCS 04eHb ObICTPO, MPOBOAMTCS OFPOMHOE KOJIMYECTBO CEMUHAPOB, MaCcTep-K1acCoB.

— MnaunpyioTcs sin kakmne-nnbo NPUIoXKeHus K XXypHany — ayano, Bugeo?

— W He Tonbko. Y Hac MHOT0 BCSIKMX 3amblcioB. Ceiivac BpemMsi MIHTEPECHO U CO BKYCOM paboTaTts... TpyaHo 6bin0
peLmTbCs Ha CO34aHne HOBOro XypHana. lNoHnMaem, kakas OTBETCTBEHHOCTb NEXUT Ha Hac. Haao He TOJbKOo Co-
OpaTb MaTepualbl, HO 1 NPUBJIEYbL PEKSIaMoaaTtesiell, COHCOPOB; OPraHN30BaTb NEPEBOL, Ha aHMINNCKINIA A3bIK, Ha-
NagMTb CUCTEMY PeLEeH3UPOoBaHNs, HTOObI BOWTK B CNMCOK XXypHanos BAK n cuctemy Scopus. Ho peLueHme npuHaTo.
Bbl oepxuTe B pykax nepsbliii HOMepP XypHana. JJasante 3anoMHUM 3Ty aTty — BO3MOXHO, OHa BOWAET B UCTOPUIO
OTEeYeCTBEHHOW OTOPUHONAPUHIONOTMUN.

C yBaxxeHnem Ko BCEM KoJiJieram

W MPU3HAaTEIbHOCTbIO K aBTOPaM

M copaTHUKaM o co34aHnIo XypHasa,
r71aBHbIVi PeAaKTop, rnpogeccop

4. A. Hakatnc
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MOZAENIb AAPECHON AOCTABKU JIEKAPCTBEHHbIX
BELLLECTB B TKAHU JIOP-OPIrAHOB

MODEL OF TARGETED DRUG DELIVERY
IN THE ENT TISSUES

2K, I. Jobpeyoe, >>C. B. Cmonsp, “A. K. KupuuyeHko

2K, G. Dobretsov, 23S. V. Stolyar, “A. K. Kirichenko

'OrbY «®edepanoHbiti Cubupckuli Hay4Ho-KauHUYeckuli yeHmp ®MBA
Poccuu»

2QrbHY ®edepanvHolii uccnedosamensckuli yeHmp «KpacHoapckul
HayyHbll yeHmp Cubupckozo omoeneHus Pocculickoli akademuu HayK»

3Cubupckuti pedepaneHbili yHUBepcumem

“HY3 «[JopoxkHaA KnuHu4eckasa 60/1bHUYA HA CMaHyuu
KpacHosapck OAO «PXK/]»

PE®MEPAT. B cTaTbe npeacTaBieHbl pe3ynbTaThl 3KCNeprMeHTasb-
HOro NCCNeaoBaHUs U3yYeHMs aApPEeCHON OCTAaBKN 1IEKAPCTBEHHbIX
BELLECTB B TKaHV JIOP-OPraHoB C MOMOLLbIO MarHUTHBIX HAHOYACTULL U
MarHuTHoro nons. C nomoLublo peakumm lepnca B onbiTax Ha MArKMX
TKaHSAX, XpSALLEe, KOCTU U CIN3NCTON 060104Ke ObIN0 AoKasaHo, YTo
NPOHUKHOBEHNE MarHUTHbLIX HAHOYACTUL, MPOUCXOANT TOSIBKO NP
NCNOJIb30BAHUM MEPEMEHHOI0 MarHUTHOrO Nons. B ganbHenwem
ncrnonb3oBaHMe pa3paboTaHHOro MeTona NO3BOJINT OKa3biBaTb
adpPekTMBHOE MECTHOE BO3AENCTBME NIEKAPCTBEHHbIX BELWECTB B
ovyarax nopaxeHus N1op-0pPraHoB, KOTOPbIE PE3UCTEHTHbI K TpaAN-
LMOHHbIM TEPANeBTUYECKMUM NOAX04AM.

KJTKOYEBbBIE CJIOBA: HaHO4YacTuLbl, NTEPEMEHHOE MAarHUTHOE Norne,
peakuus lNMepnca, TKaHW NOpP-0OpraHoB, agpecHas AocTaBka.

BeepeHue

Ha cerogHsWHnM oeHb 0 1e4eHUN BOCMANNTENbHbIX
3ab0n1eBaHnIA TOP-0OpraHoB Onyb6IMKOBaHO OOMbLLOE KO-
nnyecTBo paborT, rae NnogpobHO onucaHsbl anropuTMbl 1
CXeMbl JlIe4eHUNst, KOTOpbIE B NOAaBSAOLWLEM 6ONbLUNHCTBE
adpdekTmBHbL. OgHAKO CyLLECTBYIOT BOCNANUTENbHbIE
n gpyrue 3aboneBaHns NOpP-0pPraHoOB, KOTOPbLIE MJIOX0
NoanalTCs NIevyeHunto 1 TpebytoT HeCTaHOAPTHOrO Te-
paneBTMYECKOro Nnoaxoaa. Yaile peys cBA3aHa C BAsO-
TeKyLen XPOHNYEeCKON NHPEKLNEN NMPU XPOHNYECKNX
CUHYCUTax, OCTEOMUENNTAX, NATEHTHbIX MAaCTOMANTAX U
np. lenoHMpoBaHne n pasMHOXEHNE MUKPOOPraHU3MOB
B o4arax nopaxeHus NPUBOAUT K HAPYLLIEHWNIO MUKPO-
LMPKYNSLUUN COCYOO0B, HApyLIEHMIO TPOMUKU TKAHEN 1
BbIKJIIOYEHMIO N3 KPOBOCHAOXEHMS MUKPOCOCYA0B. JTO,
KOHEYHO, NPEensaTCTBYET MPOHUKHOBEHMIO B O4ar Bocna-
NeHns aHTnbakTepuanbHbIX U OPYrMX IeKapCTBEHHbIX
npenapartos [4].

M3MEHUTb HU3KNI NOTEHLMAN aKTUBHOCTM @aHTUOMO-
TUKOB B 04arax MMKpPOOHOIro BOCMNaneHns MOXeT uese-

'Federal Siberian Scientific and Clinical Center of FMBA of Russia

2Federal Research Center «Krasnoyarsk Scientific Center of the Siberian
Branch of the Russian Academy of Sciences»

3Siberian Federal University

“Road Clinical Hospital at the station of Krasnoyarsk JSC «<RZD»

SUMMARY. The article presents the results of experimental study
exploring the targeted drug delivery into the ENT tissues using
magnetic nanoparticles and a magnetic field. Using the Perls’
reactionin experiments on softtissues, cartilage, bone and mucosa,
it was proved that the magnetic nanoparticles penetrate only when
using an alternating magnetic field. In the future, the use of the
developed method will allow providing effective local action of drugs
in the lesions of the ENT organs, which are resistant to traditional
therapeutic approaches.

KEY WORDS: nanoparticles, alternating magnetic field, Perls’
reaction, ENT tissues, targeted delivery.

HanpaBJ/ieHHas 00CTaBKa JIEKAPCTBEHHbIX CpeacTs. Mpun
3TOM CllieQyeT pacCyMTbiBaTb HA YBEIMYEHNE KOHLUEHTPA-
UMM npenaparta B o4yare U, COOTBETCTBEHHO, HA YMEHb-
LEeHNEe NPOHNUKHOBEHMS €ro B ApYyrne TKaHu 1 opratol,
ABNAOLLMECS MULLEHAMK NoO6oYHOro addekTa [5, 8].

Mpoesa co3pmaHusa nekapcTBeHHbIX GopM, obecneun-
BaloLMX HaNpPaBNEHHYIO JOCTaBKY JIEKAPCTBEHHbIX BE-
LLEeCTB K MECTY OeCTBUS, ABNSAETCHA 0HOM U3 Hanbonee
npuBEeKaTebHbIX N MPOrPECCUBHbBIX B COBPEMEHHOMN
MeguumnHe. BecbMa MHTEHCUMBHO BELYTCH Uccnenosa-
HUS NO N3YYEHNIO BO3MOXHOCTM MCMNOJIb3OBAHUS HO-
cuTenen nekapCTBEHHbIX BELLECTB B BUAE HAHOYaCTUL,
[2, 3,9, 11, 12].

Yaule Bcero B Ka4eCTBe CPEACTB 4OCTaBKM MCMNOJb3Y-
IOT MarHUTHbIE YacTuupl [6, 10]. OHM MOryT ynpaBnasaTbecs
C NMOMOLL,bIO BHELLHENO MAarHMTHOIO NOJS U HE OKa3blBaTb
HeraTuBHOIro BO34ENCTBUS HA NOPaXeHHble TKaHu. Nc-
NMoJSIb30BaHME HAHOPA3MEPHbIX MAarHUTHbIX YacTuL, No-
3BONgeT A Py3HO NPOHUKATL B MENIKUE CTPYKTYpPbI
KOCTHOW N XPSILLLEBOM TKaHU, YTO OCOBEHHO aKTyasnbHO

3KCI'IepVIMEHTaJ1bHaF| N KJIMHNn4yecCKkad
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Nnpu rHOMHO-BOCMANMTENbHLIX NPoLeccax nueBoin 06-
nacTn, B YaCTHOCTM OKOSIOHOCOBBIX Ma3yX.

Lenb uccneposaHus

N3yueHne adppekTnBHOro cnocoba AoCTaBkKM mMar-
HUTHbIX HAHOYACTUL, B TKAHM NNOP-OPraHoOB C NOMOLLbIO
BHELLUHEro MarHUTHOIro Nosns.

MaTtepuanbl n meToAabl

Ha 6a3e LleHTpa otopuHonapuHronoruv @rey «pene-
panbHbIi CMBUPCKMiA HayYHO-KNMHMYECKNA LeHTp PMBA
Poccumn» n MexayHapoaHOro Hay4Horo LeHTpa nayde-
HWS BKCTPEMasibHbIX COCTOsIHMIN opraHnama (MHLILMBCO)
KHL, CO PAH npoBeneHo n3yyeHne agpecHoOm 0oCTaBkm
MarHMUTHbIX HAHOYACTUL, C MOMOLLbIO MAarHUTHOIO NOJS.

[na akcneprMmeHTa ncnonb30Banack Cepust ONbITOB HA
yAAJIEHHBIX TKAHSX JIOP-0PraHOB: MSArKME TKaHW 3ayLLHOMN
obnacTu, cnuamcTas 060104Ka NONOCTU HOCA, XPALLEBast
M KOCTHas TKaHb neperopoaku Hoca. Onepauum NpoBo-
OUNCh B CBA3U C HapyLUEHUEM DYHKLIMM HOCOBOTO Abl-
XaHMS U MPU XPOHMYECKUX NPOoLeccax CpeaHero yxa, 6e3
NPM3HAKOB BOCMANEHNS N APYruxX NaTtoN0orm4eckmnx Co-
CTOSIHUI TKaHel. OnbIThbl ObIIN pa3aeNieHbl Ha TPY CEpPUN:

1. NICNONB30BAHNE MArHUTHbLIX HAHOYACTUL, HA TKaHW
Nop-opraHoB 63 MarHMTHOrO MoJis;

2. BO34EeNCTBME MArHUTHbIX HAHOYACTUL, HA TKaHU
NOP-0PraHoB C MOCTOSHHBIM MarHUTHbIM NONEM;

3. NPUMEHEHNE MAarHUTHbIX HAHOYACTULL, HA TKaHW J10p-
OPraHoOB C NEPEMEHHbBIM MAarHUTHbLIM NONEM.

B kayecTBE NOCTOSTHHOINO MarHUTHOMO NOAS UCMOJIb-
30BaJsjiCd HEOAUMOBbLIA MarHUT C CUNON CLENSIEHUS
170 H. 1ng nepeMeHHOro MarHUTHOrO MoJist APUMEHS-
cs annapar 41 HAI3KO4aCTOTHOM MarHutToTepanum «o-
moc-101», koTopsblii 06ecneymBan HeMpPepbIBHbIN PEXMM
paboTbl 04HOIr0 MHAYKTOPA, C rPaANEeHTOM MarHUTHOMO
nons 4—6 MIn/MM 1 BEANYNHOW MArHUTHOW MHAYKLMN
10,14-19,56 mTn.

Macca nccnegyembix MarHUTHbIX HAHOYaCTuUL, CO-
ctaenana 0,125 r. MarHuTHble YacTuubl fobaBnann e 1 mn
0,9% pacTteopa NaCl. Becb maTepuan 6blj1 paBHO3HAYHO
pasgeneH Ha Tpu cepun (N0 10 SKCNEPMMEHTOB B KaX-
noin). Paamepbl TkaHen Obi CONOCTaBUMO OANHAKOBHI.

B nepBo cepum KyCO4YKN XpSLLLEBOMN N KOCTHOW TKaAHU
nomMeLLannch B KONOy C ANCNEPrMpoBaHHbIMU B GU3NO-
JNIOrM4eCcKkoM pacTBOpE HaHoYacTuLamm Ha 20 MUHYT, NO-
Cne 4ero NPoMbIBaNnChb B GpU3N0N0rn4eckom pacTeope
M OTNPaBASNNCh HA FTMCTONOrMYEeCKOE NCCNeaoBaHme.
Bo BTOpOI cepun ONbITOB KYCOYKM MATKUX TKAHEWN 3a-
YLHOM 06/1aCT NOrpy>Xanmcb B KoJIBy C HaHo4YacTMLa-
MW 1 BbIAEPXMBANNCH B MAarHUTHOM MOJfe, CO34aHHOM
NOCTOSIHHbIM MarHUTOM (MOCTOSIHHOE MarHUTHOE NoJe)
B TedeHne 20 MUHYT, NOCIe Yero TakXe NPOMbIBANMCH B
Gr31MON0rM4eckoM pacTBOPE 1 OTNPABASAIUCH HA TMCTO-
iorn4yeckoe nccnegosaHue. B TpeTbein cepmn KyCco4ku
XPSILLLEBOI, KOCTHOM TKaHW, a Takxe cnmancTtas 0605104-
Ka Hoca MorpyXxaancb B KONOY C ANCMNEPrMPOBaHHbIMU
HaAHOYaCTMLAMU U BbIAEPXNBAINCL B MArHUTHOM MOJe,
co3paHHoM annapartom «[onoc-101» (nepemeHHoe mar-

3KCI'IepVIMEHTaJ1bHaFI N KIIMHNn4yeckad Ne 1 (01)
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HUTHOE norne) B TeyeHne 20 MUHYT, NOCNe Yero NPOMbl-
BaNMCb B GU3M0ON0rM4eCckomM pacTBOPE 1 OTNPAaBJIS/INCD
Ha rmcTonornyeckoe uccneposanune. ns obHapyxeHus
HaHO4YaCTuUL, B TKaHSX NPW MTMCTONIOrNM4eCKOM UCCeno-
BaHUM NCNoJib30Baiack peakumnd MNMepnca [1].

B kayecTBe MarHUTHbLIX HAHOYACTUL, UCMOJIb30Ba-
JINCb 3011 HaHoYacTuy, peppurnaputa, BCTPOEHHbIE
B NONMcaxapuaHyo matpuuy [7]. OToT npenapar no-
Jlyqyanun B pesysibTate KynbTMBUPOBaHUS BakTepuii
Klebsiella oxytoca Ha uuTparte xenesa. [JaHHble MUKPO-
OpraHM3Mbl XOPOLLO N3BECTHbI CBOMMU CMNOCOBOHOCTAMM
CUHTE3NPOBAaTb 3K30Monmcaxapuabl CO BCTPOEHHbLIMU
B HUX MarHUTHbIMM HaHO4YacTuuamMmu. HaHovacTuubl
deppurnapunTa aBAgi0TCA KOMMO3ULMOHHLIM MaTeEPU-
anoMm, NOCKOJbKY aHTUdeppoMarHnTHas cepaueBsnHa
0OMeHHO cBA3aHa ¢ fedeKTHOM NOBEPXHOCTLIO, Xapak-
TEPU3YyILWENCAH HECKOMMNEHCUPOBAHHBLIM MarHUTHLIM
MOMEHTOM. [1pyroi BaXKHOW NpakTU4ecko 0COBEeHHO-
CTblo beppurnagpuTa aBnsaeTcs ero abconoTHas bmo-
COBMECTUMOCTb, MOCKOJIbKY 3TOT MMHEpPa COCTaBAgeT
anpo 6esKoBOro komMmrnekca — peppuTmHa — SBnsto-
LLLerocst OCHOBHbIM HOCUTEJIEM Xefle3a B OpraHu3max.
MoaToMy NnopoLkn deppurngputa MoryT COCTaBuUTb
KOHKYPEHLMIO NOopoLIKaM MarHeTuta (MmarremmTa),
B TOM 4ncne A5 ueneHarnpaBiieHHOro nepeHoca ne-
KapCTBEHHbIX NpenapaTos.

Pe3ynbTaTbl UCCNEeaO0BaHUSA

Kak BMOHO U3 pucyHka 1, B NnepBOM OMbITe HaHO4a-
CTULBI HE NPOHUKANN B XPSALLEBYIO TKaHb, a pacnona-
rasimcb rno Kparo xpswa. HecMoTps Ha OTHOCUTESNIBHO
PbIXJIYIO CTPYKTYPY TKaHU XpsLia, pacrnpocTpaHeHns
HaHo4acTuy, Brybb Npy OTCYTCTBUM MarHUTHOIO NOJis
He npoucxoamso. AHanornyHas kapTmHa 6biia u B KocT-
HOW TkaHu (puc. 2). OkpaleHHOe HAaHOBELLLECTBO pac-
noJsiarasocb B OCHOBHOM B NPOCBETE N BOKPYI KOCTHbIX
KaHasnoB. B Tonuly KOCTHOM TKaHM 6€3 MarHUTHOro NoJs
MCNoNb3yeMble HAHOYACTULLbI HE NPOHUKAIIN.

Puc. 1. FTncTtonornyeckas KapTnHa XpsiLLeBOV TKaHu Hoca
(cepusi 1). HaHo4YacTuubl ykadaHbl CTPesikon. Peakums
lMepnca. x 100
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Puc. 2. M'ncTonornyeckasi KapTHa KOCTHOM TKaHy Hoca
(cepus 1). HaHo4acTtuupl yka3aHbl CTPEIKON. Peakums
lMepnca. x 100

Bo BTOpOI cepum OnbITOB B rpafieHTHOM MarHUTHOM
noJsie HeOAMMOBbIX MAarHUTOB U3Y4aIMCb MArKMe TKaHN 3a-
yLUHOW 06n1acTu, KOTopble ObLIN NPeACTaBIEHbI MbILLEYHON,
>XMPOBOW TKAHbIO, MOLKOXHOM KNneT4yaTkon. B HeogHopoa-
HOM MoJ1Ie MarHUTHbIE YaCTULLbI UCMbITLIBAIOT BO3JENCTBUE
MarHUTHOM CUJbl NPUTAXEHUSA, KOTOPAst BTArMBaET YacTu-
Lbl B 60s1e€ MHTEHCMBHBIE YYaCTKM Nons. YoenbHoe 3Ha-
YeHne MarHUTHOW CUJbl, OTHECEHHOW K eANHULIE MaCChl
yacTuupl, onpeaenserca BbipaxeHmnem fm = pOxHgradH,
roe u0 — MarHMTHas NOCTOsIHHAS, X — YAENbHAS MarHuT-
Hasg BOCNPUUMYNBOCTb YaCTULLbl, H — BHELLHEE MarHUTHOe
none, gradH — rpagneHT MarH1MTHOro nong. Mpu norpyxe-
HUM TKaHel B paCcTBOP C MarHUTHLIMW HAHOYACTULAMU U
BblAEPXMBaHUN B MArHUTOM MoJie MPOHUKHOBEHWS HAHO-
yacTuy deppurnapuTa B TKaHu 6bIs10 HE3HAYUTENBHBIM
(puc. 3). Mo-Buammomy, cnaboe NPOHNKHOBEHME HaHO4a-
CTUL, B TKaHW CBA3aHO C MasibiM rpaaMeHTOM MarHUTHOIO
NnoJsist NCNOJIb3yeMbIX HEOAVMOBBIX MarHUTOB U HU3KOMN
NOABWMXHOCTBIO HAHO4YacTUL, peppurnopuTa.

B TpeTbei cepum OnbITOB NPU UCMOJIb30BaHUM Nepe-
MEHHOI0 MarHUTHOro nons B TeyeHne 20 MuHyT 9 ekt
NPOHMKHOBEHUSA MarHUTHbIX HAHOYaCTUL, deppurnapu-
Ta B TKAQHW 3HAYUTENBHO YBENNYUIICSH. DTO CBA3AHO C
TEM, YTO B NepeMEHHOM MarHUTHOM MNoJie NOABUXHOCTb
MCNOJIb3yeMbIX 4acTuL, CyLLeCTBEHHO Bo3pocna. lMog
OeNCTBMEM HEOQHOPOLHOIo NepeMeHHOro MarHMTHO-
ro noss HaHo4YacTULLbl CBOOOAHO NPOHUKANM B TOJLLY
xpswa (puc. 4). PacnpocTtpaHeHne nx B TKaHAX Mnpo-
ncxoamno andaoysHo, NOCKOJIbKY MEXKIIETOYHOE Be-
LLEeCTBO XPSALLEBON TKaHN NeperopoaKm Hoca CoCTouT
1“3 OCHOBHOI0 aMop@dHOro BeLwecTsa 1 KonareHoBbIX
BOJIOKOH. To e camoe Obli1o onpefeneHo U B KOCTHOM
TKaHW, roe NPOHNKHOBEHNE MarHUTHbIX HaHOYacTuL, B
KOCTHbIE MIaCTUHKN OCYLLLECTBNSANOCH NPAKTUYECKN Ha
BCEM NPOTAXEHUN KOCTHbIX pparmMeHToB (puc. 5). MNog,
OeNCcTBMEM HEOQHOPOAHOMO NEPEMEHHOIr0 MarHMTHOMO
nong HaHo4acTuusl peppurnapuTa Takxe nNpoHUKanm
Ha BCIO rNyOUHY CM3NCTON 060/I04YKN HOCA M YaCTUYHO
B NOACN3UCTLI CNON.
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Puc. 3. Fuctonornyeckas kapTuHa MSIrkux TKaHew 3ayLLHON
obnactu (cepusi 2). HaHoyacTuLbl yka3aHbl CTPEJIKOM.
Peakuws lMepnaca. x 200

Puc. 4. N'mctonorndyeckasl KapTuHa XpsiLLeBOV TKaHu Hoca
(cepusi 3). Hann4ne xene3ocoaepxallmx HAQHO4acTuL B
Tonue xpsiLa. HaHovYactuubl yka3aHbl cTpesnkamu. Peakumsi
lMepnca. x 100

s

Puc. 5. M'ncTonornyeckasi KapTHa KOCTHOM TKaHu Hoca
(cepus 3). Hann4mne xenesocoaepxalymx HaHo4yacTuL, B
TO/ILLE KOCTU. HaHoyacTuLbl yka3aHbl cTpesikamu. Peakuus
lepnca. x 100
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3aknouyeHne

Taknm 06pas3om, Ha OCHOBaHUN NMONYYEHHbIX 3KCne-
PUMEHTaJIbHbIX AaHHbLIX MOXHO KOHCTATUpOBATb, 4TO,
HECMOTPSA HA TO, YTO NCMNONb3yEMblE HAHOYACTULLI Hep-
purngpuTa, XapakTepusyoLwmecs MasbiMy 3HAYEHUSAMMN
MarHUTHOM BOCMPUNMHYNBOCTU MO CPpaBHEHWIO, Harnpwu-
Mep, C YacTuuamMm MarHeTuTa ass aapecHoOm 4OCTaBkm
B TKaQHW, H€O6XO,£I,I/IMO MCMoNb30BaThb TOJIbKO NepemMeHHoe
MarHMTHoe noJse, KoTopoe CyeCcTBeHHO yBeJsindinBaeT
NnoaBUMXHOCTb YacTu,
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B pesynbrate akCrnepmMmMeHTasbHOro UccnenoBaHms
co3paHa Mofenb 45 aapeCcHoOM 4OCTaBKW IEKAPCTBEH-
HbIX BELLLECTB B TKAHW JIOP-OPraHOB Ha OCHOBE MarHUTHbIX
HaHo4acTuL, peppurnagpuTa n BHELHErO NEPEMEHHOI0
MarHUTHOro nosns. Micnonb3oBaHue pa3paboTaHHOro
MeToa NO3BOJSINT OKa3biBaTb 3PPEKTUBHOE MECTHOE
BO3ENCTBME NEKAPCTBEHHbIX BELWECTB B 04arax no-
paxeHusl, KOTOpPble PE3NCTEHTHbI K TPaANLMNOHHBLIM Te-
paneBTUYECKUM NOAXOAaM.
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SUMMARY. The article presents the results of experimental study
exploring the targeted drug delivery into the ENT tissues using
magnetic nanoparticles and a magnetic field. Using the Perls’
reaction in experiments on soft tissues, cartilage, bone and
mucosa, it was proved that the magnetic nanoparticles penetrate
only when using an alternating magnetic field. In the future, the use

Introduction

To date, many papers have been published on the
treatment of inflammatory diseases of ENT organs, describing
in detail the algorithms and treatment regimens that are
overwhelmingly effective. However, there are inflammatory
and other diseases of ENT organs, which are difficult to treat
and require a non-standard therapeutic approach. More
often, it is associated with a smoldering chronic infection
in chronic sinusitis, osteomyelitis, latent mastoiditis, etc.
The deposition and reproduction of microorganismsin the
lesions leads to impaired vascular microcirculation, tissue
trophic disorders and exclusion of microvessels from the
blood supply. Of course, it prevents the penetration of
antibacterial and other drugs to the lesion [4].

The targeted drug delivery can change the low potential
of the activity of antibiotics in the microbial foci. At the
same time, it is necessary to count on an increase in the
concentration of the drug in the focus and, accordingly,
on a decrease in its penetration into other tissues and
organs that are the side effect targets [5, 8].

The idea of creating drugs that provide targeted drug
delivery to the area of action is one of the most attractive
and progressive in modern medicine. Research on the
possibility of using drug vehiclesin the form of nanoparticles
is being conducted very intensively [2, 3, 9, 11, 12].

Most often, magnetic particles are used as drug
vehicles [6, 10]. It can be controlled using an external
magnetic field and not have a negative impact on the
affected tissue. The use of nanoscale magnetic particles
allows diffuse penetration into small structures of bone
and cartilage tissue, which is especially importantin case
of purulent inflammatory processes of the facial region,
in particular the paranasal sinuses.

of the developed method will allow providing effective local action
of drugs in the lesions of the ENT organs, which are resistant to
traditional therapeutic approaches.

KEY WORDS: nanoparticles, alternating magnetic field, Perls’
reaction, ENT tissues, targeted delivery.

Purpose of the study
Study of an effective method of delivering magnetic
nanoparticlesto ENT tissues using an external magnetic field.

Materials and methods

Based on the Otorhinolaryngology Center of the Federal
Siberian Research Clinical Centre of the Federal Medical
and Biological Agency of Russia and the International
Science Center for the Study of Extreme States of the
Body of the Kola Science Center of the Siberian Branch of
the RAS, the targeted delivery of magnetic nanoparticles
using a magnetic field was studied.

For the experiment, we used a series of experiments
on extracted ENT tissues: soft tissues of the ear region,
the nasal mucosa, septal nasal cartilage and bone tissue.
The operations were carried out in connection with
dysfunction of nasal breathing and chronic diseases of
the middle ear without signs of inflammation and other
pathological conditions of the tissues. The experiments
were divided into three series:

1. use of magnetic nanoparticles on the ENT tissues
without a magnetic field;

2. effect of magnetic nanoparticles on the ENT tissues
with a constant magnetic field;

3. use of magnetic nanoparticles on the ENT tissues
with a variable magnetic field.

A neodymium magnet with a cohesive force of 1770 N
was used as a constant magnetic field. A Polus-101
low-frequency magnetic therapy device was used for
a variable magnetic field, which provided continuous
operation of a single inductor with a magnetic field
gradient of 4-6 mT/mm and a magnetic field strength
of 10.14-19.56 mT.

Experimental and clinical
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Fig. 1. Histological pattern of nasal cartilage (series 1).
Nanoparticles are indicated by an arrow.
Perls’ reaction. x 100

The mass of the studied magnetic nanoparticles was
0.125 g. Magnetic particles were added to 1 mlof 0.9% NaCl
solution. All the material was equally divided into three series
(10 experiments each). The sizes of the tissues were similar.

The pieces of cartilage and bone of the first series of
experiments were placed in a flask with nanoparticles
dispersed in a saline for 20 minutes, then washed in a
saline and sent for histological examination. The pieces of
soft tissues of the ear region in of the second series were
immersed in a flask with nanoparticles and keptin amagnetic
field created by a permanent magnet (constant magnetic
field) for 20 minutes, then washed in a saline and sent for
histological examination. The pieces of cartilage, bone
and nasal mucosa were placed in a flask with dispersed
nanoparticles and kept in a magnetic field created by a
Polus-101 device (variable magnetic field) for 20 minutes, then
washedina saline and sent for histological examination. The
Perls’ reaction was used for the detection of nanoparticles
in tissues with histological examination [1].

Sols of ferrihydrite nanoparticles embedded in a
polysaccharide matrix were used as magnetic nanoparticles
[7]. This substance was obtained by cultivating the bacteria
Klebsiella oxytoca oniron citrate. These microorganisms are
well known for its ability to synthesize exopolysaccharides with
embedded magnetic nanoparticles. Ferrihydrite nanoparticles
are acomposite material, since the antiferromagnetic coreis
exchange-linked with a defective surface, characterized by
an uncompensated magnetic moment. Another important
practical feature of ferrinydrite is its absolute biocompatibility,
since this mineral forms the core of the protein complex,
ferritin, which is the mainiron carrier in organisms. Therefore,
ferrihydrite powders can compete with magnetite powders
(maghemite), including for the targeted drug delivery.

Research results

As can be seen from figure 1, the nanoparticles of
the first experiment did not penetrate into the cartilage
tissue, but were located along the edge of the cartilage.
Despite the relatively loose cartilage structure, the spread
of nanoparticles did not occur without a magnetic field.
A similar picture was in the bone tissue (fig. 2). Colored
nanosubstance was mainly located in the lumen and

Experimental and clinical Ne 1 (01)
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Fig. 2. Histological pattern of nasal bone (series 1).
Nanoparticles are indicated by an arrow. Perls’ reaction.
x 100

- L ]

Fig. 3. Histological pattern of soft tissue of the ear region
(series 2). Nanopatrticles are indicated by an arrow.
Perls' reaction. x 200

around the bone channels. Used nanoparticles did not
penetrate the bone tissue without a magnetic field.

The second series of experiments studied the soft tissues
ofthe earregion, which were represented by muscle, adipose
tissue, subcutaneous tissue, in gradient magnetic field of
neodymium magnets. The magnetic particles are affected
by a magnetic force of attraction, which draws particles
into more intense parts of the field, in a non-uniform field.
The specific value of the magnetic force per unit mass of a
particle is determined by the expression fm = uOxHgradH,
where n0is the magnetic constant, x is the specific magnetic
susceptibility of the particle, His the external magnetic field,
gradH is the magnetic field gradient. When the tissues were
immersed in a solution with magnetic nanoparticles and kept
in a magnet field, penetration of ferrinydrite nanoparticles
into tissues was insignificant (fig. 3). Apparently, the weak
penetration of nanoparticles into tissues is associated with
a small magnetic field gradient of the neodymium magnets
used and the low mobility of ferrinydrite nanoparticles.

In the third series of experiments, using a variable
magnetic field for 20 minutes, the penetration of magnetic
nanoparticles of ferrihydrite into tissues increased
significantly. Thisis since the mobility of the particles used
has increased significantly in a variable magnetic field.
Under the action of a non-uniform variable magnetic field,
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Fig. 4. Histological pattern of nasal cartilage (series 3). The
presence of iron-containing nanoparticles in the cartilage.
Nanoparticles are indicated by arrows.

Perls’ reaction. x 100

the nanoparticles freely penetrated the cartilage (fig. 4).
It diffusely spread in the tissues, since the intercellular
substance of the cartilage tissue of the nasal septum
consists of the main amorphous substance and collagen
fibers. The same was determined in the bone tissue, where
the penetration of magnetic nanoparticles into the bone
plateswas carried out almost throughout the bone fragments
(fig. 5). Under the action of a non-uniform variable magnetic
field, ferrihydrite nanoparticles also penetrated the entire
depth of the nasal mucosa and partially submucosa.

Conclusion

As can be seen from the above, on the basis of
the experimental data obtained, it can be stated
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Nanoparticles are indicated by arrows.
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3ABOJIEBAHUAA HOCA U OKOJIOHOCOBbIX NMA3YX

HALLU OMNbIT ANATHOCTUKU U XUPYPITMHECKOTIO
JIEYEHUSA CMTOHTAHHOM
COEHOUAAJIbHOWU JINKBOPEWU

OUR EXPERIENCE IN THE DIAGNOSIS AND SURGICAL TREATMENT OF SPONTANEOUS
SPHENOID SINUS CEREBROSPINAL FLUID RHINORRHOEA
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PE®EPAT. ABTOpamu cTaTbu npeactasfieH onbiT KT-auarHocTukm
N XNPYPrmyeckoro nedeHuns 60bHbIX Co cheHonaanbHO Ha3ab-
HOW NNKBOpPEEN.

KJTKOYEBBIE CJIOBA: HazanbHas NnMKBOpes, KIIMHOBUAHAA nasyxa,
3HAOoCcKoNMyeckas nnactmka TMKBOPHOIO CBULLLA.

BeeneHue

TepMmuH «nukBopes» (liqurrhoea) nepesognTcy
C 1aTUHCKOro Kak liquor — NMKBOP M C rpeyvyeckoro
rhoe — ncrteyeHune.

HasanbHas NnMkBOpes MOXeT pa3BuBaTbCs BCNe-
CTBUE PA3NNYHbLIX NATOSIOMMYECKNX NPOLLECCOB BPOX-
OEHHOro reHesa uin HeTpaBMaTU4eCKon Npupoabl B
nayTMHHOWM 060noYKe, TBEPAO MO3roBoM 060n04Ke
(TMO) n kOCTSIX OCHOBaHMSA Yepena B Criyyae Hapylue-
HNA repMeTUYHOCTM NOANAaYyTUHHOIO NPOCTPAHCTBA.
Mpu aTom popmumpytoTcsa gedekTbl, HEPES KOTOPbIE
BO3MOXHO UCTeYeHMe LepebpocnnHanbHOM XUOKO-
CTU. JINKBOP MOXET NCTEKATb ABHO UM CKPBLITO, MO-
CTOSIHHO UM NEePUNOANYECKN, CTPYNHO NN KanesbHO,
NPY USMEHEHUN NOJNTOXEHUS FOJIOBbI, HATYXUBAHUMN,
CMOPKaHUN BO3MOXHO yCUNEHME NUKBopeu [2].

MauneHToB C Ha3asbHOW IMKBOPEE 4acTo bec-
MOKOSAT rONIOBHLIE 60NN, 3aBUCALLME OT NEPEMEHbDI
NOJIOXEHUS roNoBbl, HabNaalTCa NPU3Hakn obLel
acTeHunsauum n gerngpartaynm (CyxXoCTb KOXHbIX MO-
KPOBOB W BUOVMbIX CIIM3UCTLIX 060/104€K), BO3HUKAET
HOYHOW Kallenb Npu nonagaHum LepedbpocnmHanbHoM
XXNAKOCTU B NPOCBET Tpaxen n 6pOHXOB.

CvMNTOMBI HA3aIbHOM JIMKBOPEWN CKYAHbI I CXOXMN
C opyrumu 3abonesaHnsaMmn N0p-0praHoB, TakKMMM Kak
pasnnyHble BUObl pUHUTOB. [laHHble 06CTOATENLCTBA
4acTo NPUBOAAT K OLIMBOYHOM AnarHocTuke 3abone-
BaHUSA, HA3HA4YEeHNIO HECOOTBETCTBYIOLWENO JIeYeHUS
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SUMMARY. The authors of the article presented the experience of
CT diagnosis and surgical treatment of patients with sphenoid sinus
cerebrospinal fluid rhinorrhoea (liqurrhoea).
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M PA3BUTUIO TAXENBIX BHYTPMYEPEMHBIX OCIIOXHEHUA.
Mpu pyHUTAX NCTEYEHNE XNAKOCTM NPOUCXOANT BBUAY
M30bITOYHOM CEKPELMN CIN3UCTOM 060104KN HOCa U
He HeceT ONaCHOCTU N1 XU3HW nauueHTa.

B nocnegHue rogbl MeauULmMHCKas Hayka v cucTte-
Ma 34paBOOXpaHeHus B CBOEM Pa3BUTUN LLIArHYIN
Bnepen, o4HaKko npobnembl ANarHOCTUKN U NIeYeHns
Has3asIbHOM JIMKBOPEWN OCTaKOTCH aKTyasibHbIMWU U MO
cen geHb. ExerogHo Bo3pacTaeT 4MC0 nauueHToB
C LaHHOW NaToNoruen n yBenminBaeTcs KoJmM4ecTBo
BHYTPUYEPENHbIX THOMHO-BOCMNANNTENbHbBIX OCOX-
HeHWIA aToro 3aboneBaHus.

KomnbloTepHasa Tomorpadumns Kak Metogmka He-
MHBA3MBHOW Ny4eBON ANArHOCTUKU, CYLLECTBYIO-
wasa ¢ 70-x rogoB NPOLLIOro CTONEeTUs, NOCNeaHue
10-15 net ctana 6onee goctynHon. OHa no3sonseT
elle 0 onepaTMBHOro BMeLlaTesibCTBa co3aaTb BU-
3yasibHYI0 MOAesib MONOCTM HOCA U ero OKOJIOHOCOBLIX
nasyx — cBoeob6pasHyto «BU3yasibHY0 peasibHOCTb>,
onMpasachb Ha KOTOPYIO XUPYPr MOXeT afeKBaTHO
naaHMpoBaTtb nevyebHble meponpuaTua [3]. OgHUM
n3 npeumywiects KT aBnsgeTcq BO3MOXHOCTb yCTpa-
HEHNA CyMMaUWOHHOIro a¢dpdekTa, CBONCTBEHHOIO
06bI4YHOI peHTreHorpamMmme, U BU3yaan3npoBaTthb Op-
raHbl M TKAHW N0 OTAENBbHOCTU, @ TaKXe OLEHUTb UX
MAOTHOCTHbIE XapPaKTEPUCTUKMU.

Hamun 6bi10 NpoBefeHo komnaekcHoe obcneno-
BaHue 130 naymeHToB, HAXOAMBLUMXCH HA IEYEHUN
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Ta6nunya 1

N3meHeHuns KoCcTeil OCHOBaHUS Yepena B OCHOBHOM M KOHTPOJIbHOW rpynnax

UameHeHus OcHoBHag rpynna KoHTponbHasa rpynna
(n=65) (n=65)
CHWXeHMe KOCTHOM NIOTHOCTH 48 (73,85%) 30 (46,15%)
LervcueHunn 9(13,85%) 0 (0%)
AMOYKN rpaHynauumn 16 (24,6%) 4 (6,15%)

B OTAENeHnn oTopuHonapuHronormn MY «Kyp-
ckasi obnacTHas knnHndeckas 6onbHuua» ¢ 2003 no
2017 ron. 13 o6¢cnenoBaHHbIX 60MbHbLIX ObINO cHOp-
MMpPoOBaHO ABe rpynnbl: | (0CHOBHaA) — 65 nauneH-
TOB C HaJINYMEeM CMOHTAaHHOW Ha3abHOW JINKBOPEW;
Il (koHTponbHas) — 65 naumeHTOB 6€3 CMNOHTAHHOM Ha-
3a51bHOM IMKBOPEN, HO C HANIMYMEM BOCNANNTENbHbIX
M3MEHEHMNIN B OKOJIOHOCOBbIX Nasyxax. KoHTponbHasd
rpynna cooTBeTCTBOBasna No N0OJOBO3PACTHOMY CO-
CTaBy OCHOBHOW rpynne naymMeHTOoB.

Y Bcex 65 naunMeHTOB OCHOBHOM rpynnbl Obinn
Xanobbl Ha Npo3payHoe OTAeNAeMoe N3 No0CTH
HOCAa, KONMYECTBO KOTOPOrO U CKOPOCTb NCTEYEHUS
MEHS1acb NPU USMEHEHUW MOJIOXEHUS Tena nauu-
€HTa N HaTY>XXNUBaHWUWN, FOJIOBHYIO 60Jb, 3aTpyaHEHME
HOCOBOIO AbIXaHWs, NOBbILLEHME TEMNEPATYPbI TENA,
cnabocTb, o6uiee HegomoraHme. Bcem 60nbHLIM Ha
aTane NnoaroToBKU K onepaLmnm BbINMOAHAIN KIIMHUYE-
ckoe obcnenoBaHue, KOMMbIOTEPHYIO TOMOrpaduto
OKOJIOHOCOBbIX MNa3yX, 3HAO0CKONMYECKOE UCCneao-
BaHMe NOJIOCTU Hoca, BUOXUMMNYECKUIA aHaNN3 OTAe-
nsgemMoro n3 nonocTtm Hoca. OCHOBHYIO rpynny cocta-
BUJIM NALMEHThI B BO3pacTe oT 11 oo 78 neT, cpeaHui
BO3pacT KOTOpbIX 6b151 50,67 +2,0x 1,48 roga. 13 Hux
84,6% — xeHwuHbl, 15,4% — My>X4UHbI.

Cpeawn ob6cnepnoBaHHbIX Npeobnagany naumeHThbl
B BO3pacTe oT41 roga oo 60 net, npeMMyL,eCTBEHHO
XXEHLLMHBI. [lony4YyeHHble pe3ynbTaTbl COOTBETCTBY-
10T AaHHbIM, NPeaCcTaB/IEHHbIM B nInTepaTtype, rae,
no HabnoOEHUSM Pa3SINYHbLIX aBTOPOB, CNOHTaHHAas
HasasnbHas NTMKBopes NpeobnagaeT y XeHLWMH B BO3-
pacTte ot 40 go 60 net [1].

JlnkeopHasa ¢ouctyna B 60JbLUINHCTBE Clly4aeB
(76,9%) nokann3oBanacb B 0651acTu peweT4yaTomn
NAacTUHKK 1 Yawe (67,7%) BbISBASNACH Y XEHLLVH.

OueHKy COCTOSI HUSA KOCTEN OCHOBaHMS yepena
nPOBOAMAN MO CNEAYILWUM NapamMeTpam: nusmepe-
HMe KOCTHOW NJIOTHOCTW, BbiSIBSIEHNE OCOBEHHOCTEN
CTPOEeHUd (OerucLeHUnin U AMoYeK rpaHyndaumnin) oc-
HOBaHWs Yepena (Tabn. 1).

Jnsa oueHkKn COCTOSAHMS KOCTEN OCHOBAHUS Yepena
Oblna npoBefeHa oueHKa KOCTHOW MIOTHOCTK Tena
M Manoro Kpbija KJIMHOBUAHON KOCTW Ha niowiann

~40 mm? n ~10 Mmm2 cooTBEeTCTBEHHO. CpeaHNAs KOCT-
Has NJIOTHOCTb Tena KIMHOBUOHOW KOCTU B OCHOBHOM
rpynne nauymMeHToB cocTaBmna 262,9 = 130,3934 HU,
manoro kpbina — 390,0594 + 208,1000 HU. lNoka-
3atenn Huxe 400 HU pacueHnBanm kak CHUXEHne
KOCTHOM NNOTHOCTU. CpeaHsasa KOCTHaAs MAOTHOCTb
Tena KJIMHOBMOHOW KOCTU B KOHTPOJIbHOM rpynne co-
ctaBuna 359,7186 + 181,3595 HU, manoro kpbina —
471,7756 = 181,3595 HU.

B 0CHOBHOW 1 KOHTPOJIbHOW rpynnax Gblia BbisiB-
neHa 3aBUCUMOCTb YBENMNYEHNS BO3PACTa U CHUXE-
HWUA KOCTHOW NJOTHOCTMW.

Takum o6pa3om, Gblia BbisiBSieHa 3aBUCUMOCTb
MEXAY CHMXEHNEM KOCTHOM MAOTHOCTU KOCTEN Ye-
pena u passutmem nukeopeun X2 = 9,21, p = 0,00024,
MPUCYTCTBUEM OEIMNCLEHLNIA U Pa3BUTUEM NIMKBOPEN
x2=9,67, p=0,0019, HanM4YMem NaxMoHOBbIX FpaHyns-
Lunii n pa3smutuemM Hasonmkeopen 2= 8,51, p=0,0035.

CdeHonpganbHas Ha3anbHas nMkBopes 6bina Bbl-
aBneHa y 15 nauneHToB, Yalle NMKBopHas pucTtyna
nokanusoBanachb B 06/1acTu NeBOn KJIMHOBUOHOWN
nasyxu. jnameTp BbIIBIEHHbIX KOCTHbIX Ae()EeKTOB
koneb6anca ot 3 Mm o 9 mm, B 40% HabnopeHni
nnkBopHas ducTyna nokanmaoepasnack B ob6nacTtum na-
TepanbHbIX CTEHOK KJIMHOBUAHbIX Ma3yxX.

Mpu OTCYTCTBMM ABHbIX 0,€HEKTOB CTEHOK KJINHO-
BUOHbIX NAa3yX Mbl 0OHAPYXWUIIN HaM4Me naTonornye-
CKOro COAEPXMMOT0, MIOTHOCTL KOTOPOro Gblna HuXe
oKpy>xatouieli cnma3ncTo 060104KkM 1 Npmbnuxanach
K TMKBOPHOM. ONnMcaHHOE XNAKOCTHOE COAEPXKMMOE
pPacnpoCTPaHsANOCh B MONIOCTb HOCOMIOTKN U 3aTeKano
B OKOJIOHOCOBbIE NMa3yXxm, 0COBEHHO JOCTOBEPHO 3TO
BU3yannM3npoBanoCh NPy U3MEHEHUN NONOXEHNS TeNa
naymeHTa. Takxe Nnpm 3TOM BO BPEMS UCCNEN0BAHUS
fonee OTYETIMBO U JOCTOBEPHO BM3yann3npyoTcs
KOCTHble fedeKTbl CTEHOK Nasyx.

Y naumeHTOB OCHOBHOM rpynnbl MPUCYTCTBOBANN
MEeHUHrouene n gerncueHunn B 26,7%. bbina BbigB-
NeHa 3aBUCUMOCTb MeXAy HannymemM MeHUHroue-
ne, 4erncueHunin u pa3Bnutnem nukeopen X2 = 4,62,
p=0,0317.

Taknm 06pa3oMm, KOCTHble fedekTbl CTEHOK Kun-
HOBUAHbIX Na3yx 6bin o6HapyxeHbl y 10 (66,7%) na-

3KCI'IepMMEHTaJ1bHaﬂ N KJIMHNn4yecCKkad

OTOPUHOJIAPUHIONNOIUA

Ne 1 (01)
2019



18

LUEHTOB — 4TO ABNSETCH NPAMbIM MPU3HAKOM cde-
HounpganbHOW Hazonmkeopewn (HJ1). MNMpu oTcyTCcTBUM
ABHbIX KOCTHbIX 4,e(EKTOB CTEHOK KJIMHOBUAHbIX Na3yX
y 5 (33,3%) 60NbHbIX ObINIO BLIAB/IEHO COAEPXUMOE
JINKBOPHOW NJIOTHOCTMW B MPOCBETE KJIMHOBUAHbIX Na-
3yX, 4TO ABNSIETCH KOCBEHHbIM Npu3Hakom HJ1.

Y 4 (26,7%) nauneHTOB OECTPYKLUA CTEHOK na-
3yx 6bls1a CoONpsiXXeHa C HanMYMemM MEHUHrouene n'y
1 (6,7%) 60NbHOrO — C Hannuynem o6bLEMHOro obpa-
30BaHU4, 4TO CHIYXMUT NPAMbIM NPU3HAKOM Han4yums
cheHomnpganbHom HJ.

NcTeueHme nmkBopa 4yepes KIIMHOBULHYIO Na3yxy
ABNAeTCcs Hanbonee CNoXHbIM BapmuaHTom HJ1, TpyaHo
nognatroueincs Kak AMarHocTmke, Tak u xmpyprude-
CKOMY siedeHuto. JocTyn K KIMHOBUAHOM Na3yxe 00-
CTUraeTcs nocne BCKPbITUA Na3yX peLluerT4aTon KOCTH
WSn Yepes NoJIoCTb HOCa, KOTOopbLIN ABnsieTcs bonee
NPOCTbLIM, YO00HBIM N MeHee TpaBMaTUYHbIM [4].
Ana 3akpblTua GUCTYN B KJIMHOBUAHOM Na3yxe nc-
MoJiIb3yeTCH NaTeKCHbIN KNewn, TpaHcniaHTaTt U3 Ciun-
31cTOoI 060104KM LUIMPOKOI pacuum Benpa, BACOYHOM
dacuun, noamypeTtaHa, XMpoBon TKaHN N3 nepegHen
OPIOLWHOMN CTEHKU, MbllLbl. ECN nmeeTcsa KOCTHbIN
nedekT, nepeq BBeAEHMEM TpaHCcnaHTara npous-
BOLAUTCS €ro 3akpblTUe XPALLEBON NN KOCTHOM nna-
CTUHKOWN, B3ATON N3 neperopoaku Hoca. lNpun noka-
nmsaunn gedekTa Ha 3aHEN CTEHKE KJIMHOBUAHOM
nasyxu BO BpeMs XMPYpPrm4eckoro sMeLaTenscTea
CYyLLECTBYET OMaCHOCTb PaHEHUHA COHHOM apTepumn 3a
cyeT 65IM30CTN ee pPachnosioXeHUs.

OpHako ncnonb3oBaHme Ans NNaCTUKN IMKBOPHbIX
CBULLEN TKaHeNn, B3ATbIX N3 APYrnX y4acTKOB Tena, He
BCcerga op@dEKTUBHO B CBA3M C TEM, HTO NEPEMELLEH-
Has TKaHb JIeHa apTepuasibHOro KPOBOCHabGXeH s,
He Bcerga rnpuxmneBaeTCcs U MOXET NOABEPrHyTbLCAH
OTTOpPXeHUI0. MoaTOMy akTyanbHOW NpobaemMoi aB-
nsetcs paspaboTka n COBEpPLUEHCTBOBAHNE METOAUK
NNaCTUKN JIMKBOPHBLIX GUCTYNT MECTHBLIMU TKAHAMM,
npu NnepemMeLLeHnmn KOTOPbIX yaaeTCcs COXPaHUTb NX
KpoBOCHabXeHue.

C 2009 ropa nop Hawnm HabNOAEHMEM HAXo-
annocb 7 60NbHbIX XEHLWWH B Bo3pacTe oT 45 go
58 net ¢ HJ1 yepes knnHOBUAHYIO Nadyxy. MIHTepBan
OT NOSABJIEHUA JINKBOPEN A0 NOCTYMIEHUSA B KIIMHUKY
konebancs ot 2 Hegenb 00 6 mecaues. H1 y ogHOWM
13 60NbHbIX HE HabN4AaN0Cb MEHMHIO3HUEedanmTa.
Y Bcex B0JIbHbIX UMEN0 MEeCTO O4HOCTOPOHHEE MNo-
paxeHue KIMHOBUAHOM Nadyxu. NCTOYHUK NTMKBOpeEn
BbISIBJIAJICH NMPU 3HO0CKOMNMYECKOM UCCEL0BAHNN
B ONepaLmOHHONM B MOJIOXKEHNN Nexa nog MecTHOMn
UHOUNBTPALMOHHON aHecTe3uen 5-10 mn ynbTpa-
KanHa-gopTe nocrne anninkaLmoHHON aHecTe3nmn
10%-HbIM PACTBOPOM NMA0OKAMHA C aApPEHANMHOM Ha
MapieBoV TypyHAe B NOSI0CTb HOca. Bo Bpemsa nccne-
[0BaHMS aHannM3npoBanm aHatoMmyeckme ocobeH-
HOCTM Neperopoakm Hoca, BCeX HOCOBbLIX PAKOBUH.
3aTtem nNpm OCMOTPE HOCOMNOTKM N 3a4HUX OTAENO0B

3KCI'IepVIMEHTaJ1bHaFI N KIIMHNn4yeckad Ne 1 (01)

OTOPUHOJIAPUHIOJIOIUA 2019

3ABOJIEBAHUAA HOCA U OKOJIOHOCOBbIX NMA3YX

MOJIOCTM HOCA Haxo4un CTEKaoLWyIO NO CTEHKE HO-
COrNoTKN CTPYMKY INKBOPA N, MeJIEHHO NepemMeLLas
3HO0CKOMN KBEPXY, AOX0ANNU A0 y4acTka, OTKYAa Ha-
YMHaJICA NUKBOPHBIN pyyeek. Y Bcex NauneHToK onpe-
0eNanochb 3umsiolLee CoyCcTbe KIIMHOBUOHOW Na3yxu,
pacnonarawpoLeecs B TMNMYHOM MecTe. B nonoxeHunmn
nexa nasyxu 6b1n 3anoSIHEHbI IMKBOPOM, NMO3TOMY B
06n1acTn COycTbsl HETKO Onpeaensanach ero nynbca-
umsa. 3aTem TULaTEeNbHO OCMaTpMBanach Kpbilwla no-
JIOCTM HOCA C LLeJIblOo NCKJTI0YUTb Hanmnyue JIMKBOPHbIX
GUCTYN B APYrmMx yH4acTkax peluetyaTon naacTUuHKK.
Y6envBLWINCL B UCTEYEHUN IMKBOPA U3 KJIMHOBULA-
HOI Nasyxu, NPUCTynaem K BbINOJIHEHUIO onepaunm
C uenblo 06HapyXXeHUs GUCTYNbI U ee NNacTUYeCKo-
ro 3akpbiTus. Bo Bcex cay4asax nnacTukm MMKBOPHbIX
GOUCTYN, KOTOPbLIE BLIABJIANNCH B PA3JIMYHbIX OTAEeNax
narepasibHOW CTEHKWU KJIMHOBUAHOW Na3yxu, NCMNOoJib-
30BaJjiaCb CpefHAs HOCOBas pakoBMHa.

MeToaunka onepaunmn: N30rHYTbIMU KOCTHbLIMU
NoXKaMun n ceHonaanbHbIMU BbiKyCblBaTENAMU pac-
LLIMPSASIOCH COYCTbE MNasyxu, acnmpupoBascs INKBOP
13 nasyxu, onpegenanach Jokannsaung TIMKBOPHOMN
duCTynbl, NOCNe 4ero yganganach nepeaHdas cteHka
KJIMHOBUAOHOWN nMasyxu. Bokpyr NMKBOPHON GUCTYNbI
Ha PaCCTOAHUUN HECKOJIbKNX MUIJIUMETPOB Y3KUM
pacnatopoM oTcenapoBbiBasiach U yaananacb Cnm-
3ucTtasn ob6ono4dka. OGHapYXEeHHbIN KOCTHbIN fedekT
NPUKPbIBASICA KYCOYKOM XpsLLa, KOTOPbIA FOTOBUJICH
U3 neperopoakn Hoca naumneHTa. Nepen BBeaeHneEM
xpsiwa B obnacTtb gedekra CTeEHKM Nasyxm Npoma-
BOANNOCH GOPMUPOBaAHME NOCKYTA N3 CIU3NCTON
0060104KM cpeaHeit HOCOBOW pPakoBUHbI. Bbinon-
HANCHA BEpTMKasbHbIN pa3pes No rnepegHemMy KOHLY
cpegHen HOCOBOM PaKOBUHbBI, MOCJE Yero akkypart-
HO oTcnlamBanacb cnmancrtas 060Jsi04ka OT KOCTHOM
NAacTUHKN PAKOBUHbI C 06ENX CTOPOH, 3aTEM BblAe-
JleHHas KOCTHad NjlacTUHKA MOJSIHOCTbLIO yaandanach.
lMocne ynaneHnsa KOCTHOM NAacTUHKKM paccekanach
CpenHas HocoBas pakoBUHA criepegun Hasapg oo ee
3aHero koHua. Takum o6pa3om, cPopMUPOBAHHBIN
JIOCKYT CNIM3NCTOM 060/104KM MOBUNEH, COXpaHAEeT-
cd ero gukcauuns, aHatoMmmyeckas CBa3b C 3aAHUMN
oToenamu Cnm3ncToi 060104KM NONOCTU HOCA, HTO
obecneynBaeT yCcnoBUS ANS SydLWero npuxnBieHns
TpaHcniaHTaTta, Tak Kak TOK apTepunanbHON KPOBU B
MONOCTM HOCa HanpaBJ/ieH BNepen oT 3a4HNX OTAEN0B
K ero npegnasepuio. Ha nMKBOPHLIN CBULL yKanbl-
BaeTCH Kyco4yek xpsduia, o4 ny4dwien ero pmkcaumm
MCNOJIb30BasN KSEN NnaTeKCHbIN TKaHEBOW GUPMBbI
Medical polymers technologies, Itd. nunn oByxKom-
NMOHEHTHbIN GubpuHoBbIN ke Tissucol® Kit. 3aTtem
Ha 6OKOBYIO CTEHKY YKaabiBanm cpopMUPOBAHHbIN
TpaHcnaaHTaT, KOTOPbIV NPUXNUMaIN TAMNOHOM, U3-
roTOBJIEHHBIM U3 NafbLa OT PE3VHOBON Nep4yaTku n
MopoJIoHaA.

TaMnOH M3 MONOCTU HOCA U N3 KJIMHOBWUA-
HOW Nadyxu ynansanun 4yepes 4-5 cyTok. B paHHem
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noclfieonepauMoHHOM Nepmnoae HasHavyanm aHTMbmo-
TUKW B 0ObIYHBIX A03aX, YTO NPeAoTBpaLLano passuTne
CUYHYCUTa U BHYTPUYEPENHbIX OCJIOXHEHWUI, BBEAEHMUE
KOTOpPbIX Npekpaliann nocne yganeHns TaMrnoHOB.
JllombanbHbI ApeHa)x HaMu He NCMOJIb30BasCcs.

B oTpaneHHoOM cpoke HabnoaeHUs OTMEYEH pe-
unane HJ1y aonx 60nbHbIX NOC/IE NACTUYECKOro
3aKpbITUA NTNKBOPHOW GUCTYNbI B 3a4HUX OTAENax
nartepanbHOW CTEHKU KJIMHOBUAHbLIX Na3yx yepes
1 1 2 roga nocne onepaumMm COOTBETCTBEHHO. AHa-
JIN3 9HA0CKOMNNYECKOM KapTUHbI M KOHTPOJIbHOT 0 KT-
nccnenoBaHUs NPUAaToYHbIX Nadyx Hoca B AMHaMUKeE
noaTeBepaus Haanyme MeasieHHO pa3BmBaloLLLEerocsd
aTpodu4eckoro npouecca CTPYKTyp KJIMHOBUAHOMN
nasyxm, nepemMeLLeHHOro JocKyTa, npuiexaumx
KJIETOK pelleTyaTtoro 1abmMpuHTa, 4TO NPUBENO K pe-

JINTEPATYPA
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ungmey HJ1. B panbHeliwem 60nbHble Oblsin HanpaB-
JIEHbl ANs xupypruyeckoro neveHuns 8 ®ray «HMNL,
Henpoxupyprmum nmeHn akagemumka H. H. bBypaoexko»
MwuH3pgpaBa Poccun.

Takum 06pa3om, 0606L1as HaLL OMbIT B AMArHOCTUKE
N XUPYPrm4eCKOoM Ie4eHN cCheHoMaanbHOM NTNKBOPEWN,
OTMETUM, YTO Han4yme gerncueHunin, AMo4eKk rpaHy-
NAUWA B COBOKYMHOCTM C NPU3HaKaMy 0CTeonopoaa,
a Takxe Hanuume rnybokux natepasnbHbiX KAPMaHOB
KJIMHOBUAHbIX NAa3yX ABASIOTCS npegpacnonaratowmmm
dakTopamMmu B pa3Bntum cheHomnganbHom Ha30IMKBO-
pewn, n B caydyae nokanan3daunun JTMKBOPHbIX GUCTYI B
nartepasnbHON CTEHKE KIIMHOBUOHOM Na3yxu nnactuye-
CKOE€ MX 3aKpbITE MOXET OblTb YCMNELLIHO BbINOJIHEHO
JIOCKYTOM C/IN3MUCTON 060N04YKM CpeHen HOCOBOWA
PakoBUHbI C UCMOJIb3YEMbIM METOL0M dUKcaunn.
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DISEASES OF THE NOSE AND PARANASAL SINUSES

OUR EXPERIENCE IN THE DIAGNOSIS AND SURGICAL
TREATMENT OF SPONTANEOUS SPHENOID SINUS
CEREBROSPINAL FLUID RHINORRHOEA

'W. S. Piskunov, "2l. S. Piskunov, "N. A. Nikitin,
2M. M. Viasova

'Kursk State Medical University

2Kursk Regional Clinical Hospital

SUMMARY. The authors of the article presented the experience
of CT diagnosis and surgical treatment of patients with sphenoid
sinus cerebrospinal fluid rhinorrhoea (liqurrhoea).

Introduction

The termliquorrhea is combination of Latin word liquor-
(cerebrospinal fluid) and Greek word -rhoe (leakage).

Nasal liquorrhea (cerebrospinal fluid rhinorrhoea) can
develop because of various congenital or non-traumatic
pathological processes in the arachnoid mater, the dura
mater and the bones of the skull base in case of leakage
of the subarachnoid space. At the same time, defects
are formed through which cerebrospinal fluid may leak.
The cerebrospinal fluid can leak explicitly or hidden,
constantly or periodically, in ajet or drip; when you change
the position of the head, straining, blowing your nose, you
may increase leakage [2].

Patients with cerebrospinal fluid rhinorrhoea often
complain of headaches, depending on head position
changes, there are signs of general asthenia and
dehydration (dry skin and visible mucosa), a night cough
occurs when cerebrospinal fluid enters the lumen of the
trachea and bronchi.

Symptoms of cerebrospinal fluid rhinorrhoea are poor
and similar to other ENT diseases, such as various types of
rhinitis. These circumstances often lead to misdiagnosis of
the disease, inappropriate treatment and the development
of severe intracranial complications. In rhinitis, fluid leaks
due to excessive secretion of the nasal mucosa and does
not pose a danger to the patient’s life.

In recent years, medical science and the health care
system have stepped forward inits development, but the
problems of diagnosis and treatment of cerebrospinal
fluid rhinorrhea remain relevant. The number of patients
with this pathology increases annually and the number of
intracranial purulent-inflammatory complications of this
disease increases.

Computed tomography as non-invasive radiology
technique, existing since the 70s of the last century, has
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become more accessible over the last 10-15 years. It
allows to create a visual model of the nasal cavity and its
paranasal sinuses — kind of «visual reality», based on which
the surgeon can adequately plan therapeutic measures —
even before surgery [3]. One of the advantages of CT is
the ability to eliminate the summation effect characteristic
of a conventional radiograph and visualize the organs and
tissues separately, as well as evaluate its density.

We carried out a comprehensive survey of 130 patients
who were treated in the otorhinolaryngology department
of the Kursk Regional Clinical Hospital from 2003 to 2017.
Two groups were formed from the examined patients:
[ (main group) — 65 patients with spontaneous cerebrospinal
fluid rhinorrhoea; Il (control group) — 65 patients without
spontaneous cerebrospinal fluid rhinorrhoea, but with
inflammatory changes in the paranasal sinuses. The control
group corresponded to the main group of patients by sex
and age composition.

All 65 patients of the main group had complaints about a
clear discharge from the nasal cavity, the amount of which
and the flow rate changed with the patient’s body position
and straining, headache, difficulty in nasal breathing, fever,
weakness, and general malaise. All patients performed
a clinical examination, computed tomography of the
paranasal sinuses, endoscopic examination of the nasal
cavity, and biochemical analysis of nasal discharge atthe
stage of preparation for surgery. The main group consisted
of patients aged 11 to 78 years, whose average age was
50.67+2.0x 1.48 years. 84.6% are women, 15.4% are men.

Patients aged from 41 to 60 years, mostly women,
prevailed among those examined. The results obtained
correspond to the data presented in the literature,
where, according to the observations of various authors,
spontaneous cerebrospinal fluid rhinorrhoea prevails in
women aged 40 to 60 years [1].
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Table 1

Changes in the bones of the skull base in the main and control groups

Changes Main group Control group
(n =65) (n=65)
Decreased bone density 48 (73.85%) 30 (46.15%)
Dehiscency 9(13.85%) 0 (0%)
Granular fovea 16 (24.6%) 4 (6.15%)

In most cases, CSF fistula (76.9%) was localized in the
cribriform plate and more often (67.7%) was detected inwomen.

The state of the bones of the base of the skull was
assessed according to the following parameters:
measurement of bone density, identification of structural
features (dehiscency, granular fovea) of the base of the
skull (Table 1).

To assess the state of the bones of the skull base,
an assessment was made of the bone density and the
lesser wing of sphenoid bone over an area of ~ 40 mm?
and ~ 10 mm?, respectively. The average bone density
of the sphenoid bone in the main group of patients
was 262.9 £ 130.3934 HU, of the lesser wing -
390.0594 +208.1000 HU. Indicators below 400 HU were
regarded as decreased bone density. The average
bone density of the sphenoid bone in the control group
was 359.7186 + 181.3595 HU, of the lesser wing -
471.7756 + 181.3595 HU.

The dependence of increasing age and decreasing
bone density was found in the main and control groups.

As the result, a relationship was found between a
decrease in bone density of the cranial bones and the
development of CSF rhinorrhoea x2 =9.21, p = 0.00024,
the dehiscencies and the development of CSF rhinorrhoea
¥°=9.67,p=0.0019, the granular fovea and the development
of CSF rhinorrhoea x? = 8.51, p = 0.0035.

Sphenoidal CSF rhinorrhoea was detected in
15 patients, more often the cerebrospinal fluid fistula
was localized in the left sphenoid sinus. The diameter
of detected bone defects ranged from 3 mm to 9 mm,
the CSF localized in the region of the lateral walls of the
sphenoid sinuses in 40% of cases.

In the absence of obvious defects in the walls of the
sphenoid sinuses, we found the presence of pathological
contents, the density of which was below the surrounding
mucosa and approached the liquor. The described liquid
contents spread into the nasopharyngeal cavity and
flowed into the paranasal sinuses, it was especially reliably
visualized when the patient’s body position changed. Also,
during the study, bone defects of the sinus walls are more
clearly and reliably visualized.

26.7% of the patients of the main group had
meningocele and dehiscencies. The relationship between
the presence of meningocele, dehiscencies and the

development of CSF rhinorrhoea x? = 4.62, p = 0.0317
was revealed.

To sum up, bone defects of the walls of the sphenoid
sinuses were foundin 10 (66.7%) patients, whichisa direct
sign of sphenoidal CSF rhinorrhoea. In the absence of
obvious bone defectsin the walls of the sphenoid sinuses
in 5 (83.3%) patients, the contents of the cerebrospinal
fluid density were detected in the lumen of the sphenoid
sinuses, which is an indirect sign of CSF rhinorrhoea.

The destruction of the walls of the sinuses in 4 (26.7%)
patients was associated with meningocele and in 1 (6.7%)
of the patient — with large tumor, which is a directindication
of sphenoidal CSF rhinorrhoea.

The CSF leakage through the sphenoid sinus is the
most difficult variant of CSF rhinorrhoea, which is difficult
to diagnose and undergo surgical treatment. Access to
the sphenoid sinus is achieved after opening the ethmoid
sinuses or through the nasal cavity, which is simpler, more
convenient and less traumatic [4]. To close the fistulas in
the sphenoid sinus, latex glue, a graft from the mucosa
of the fascia lata, temporal fascia, polyurethane, adipose
tissue from the anterior abdominal wall, muscle is used.
If there is a bone defect, it is closed with a cartilage or
bone plate taken from the nasal septum before the graft
is injected. When a defectis localized on the back wall of
the sphenoid sinus during surgery, there is arisk of injury
to the carotid artery due to the proximity of its location.

However, the use of tissues taken from other parts of
the body for plastics of cerebrospinal fluid fistulas is not
always effective since the displaced tissue is devoid of
arterial blood supply, does not always take root and may
be subject to rejection. Therefore, the actual problem is
the development and improvement of plastic techniques
for cerebrospinal fluid fistulas with local tissues, during
the movement of whichiitis possible to preserve its blood
supply.

Since 2009, we supervised 7 female patients aged
from 45 to 58 years old with CSF leakage through the
sphenoid sinus. The interval from the appearance of CSF
rhinorrhoea to admission to the clinic ranged from 2 weeks
to 6 months. None of the patients had meningoencephalitis.
All patients had unilateral damage to the sphenoid sinus.
The source of CSF rhinorrhoea was detected by endoscopic
examination in the operating room in the prone position
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under local infiltration anesthesia of 5-10 ml ultracain
forte after application anesthesia with 10% lidocaine
solution with adrenaline on a gauze trailer into the nasal
cavity. During the study, the anatomical features of the
nasal septum and all the nasal concha were analyzed.
Then, when examining the nasopharynx and posterior
parts of the nasal cavity, a cerebrospinal fluid flowing
along the wall of the nasopharynx was found and, slowly
moving the endoscope up, reached the area from which
the leakage began. All patients had gaping fistula of the
sphenoid sinus, which is in a typical place. In the supine
position, the sinuses were filled with fluid, therefore, its
ripple was clearly in the fistula. Then the roof of the nasal
cavity was carefully examined to exclude the presence
of CSF fistulas in other parts of the ethmoid plate. After
confirming the CSF leakage from the sphenoid sinus, we
proceed to perform the operation in order to detect the
fistula and its plastic closure. In all cases of the plastics
of the cerebrospinal fluid fistulas, which were detected
in different parts of the lateral wall of the sphenoid sinus,
the middle nasal concha was used.

The technique of operation: curved bone scrapers and
sphenoidal cutting forceps expanded sinus joint, fluid was
aspirated from the sinus, the cerebrospinal fluid fistula was
localized, after which the front wall of the sphenoid sinus
was removed. The mucosa around a CSFfistula at several
millimeters was separated and removed with a narrow
raspatory. The detected bone defect was covered with a
piece of cartilage, which was prepared from the patient’s
nasal septum. Before the introduction of cartilage into the
area of the defectin the wall of the sinus, a flap was formed
from the mucosa of the middle nasal concha. A vertical
incision was made along the anterior end of the middle
nasal concha, after which the mucosa from the osseous
bone plate was gently exfoliated from both sides, then the
isolated bone plate was completely removed. After removal
ofthe bone plate, the middle nasal conchawas dissected
from front to back to its posterior end. As a result, the
formed mucosaflap is mobile, its fixation is preserved, the
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anatomical connection with the posterior nasal mucosa,
which provides conditions for better engraftment of the
graft, as the flow of arterial blood in the nasal cavity is
directed forward from the posterior sections toits vestibule.
A piece of cartilage is placed on the cerebrospinal fluid
fistula; for better fixation, latex tissue glue from Medical
polymerstechnologies, Itd. or two-component fibrin glue
Tissucol® Kit was used. Then, a formed graft was laid on
the side wall, which was pressed with a swab made from
a rubber glove finger and foam rubber.

Atampon from the nasal cavity and from the sphenoid
sinuswas removed after 4-5 days. Inthe early postoperative
period, antibiotics were prescribed in usual doses, which
prevented the development of sinusitis and intracranial
complications, the introduction of which was stopped
after the removal of tampons. We do not used the lumbar
drainage.

In the long-term follow-up period, recurrent CSF
rhinorrhoeawas observed intwo patients after plastic closure
of the cerebrospinal fluid fistula in the posterior sections of
the lateral wall of the sphenoid sinuses 1 and 2 years after
surgery, respectively. Analysis of the endoscopic picture
and control CT examination of the paranasal sinuses in
the dynamics confirmed the slowly developing atrophic
process of the structures of the sphenoid sinus, displaced
flap, adjacent cells of the ethmoid labyrinth, which led to
the recurrence. Subsequently, the patients were referred
for surgical treatment at the Burdenko’ Medical University
of the Ministry of Healthcare of Russia.

Summing up our experience in the diagnosis and
surgical treatment of sphenoidal CSF leakage, it should be
noted that the dehiscency, granular fovea in combination
with signs of osteoporosis, as well as deep lateral pockets
of the sphenoid sinus is a predisposing factor in the
development of sphenoidal CSF rhinorrhea. In case of
localization of cerebrospinal fluid fistulas in the lateral wall of
the sphenoid sinus, its plastic closure can be successfully
performed by a flap of the mucosa of the middle nasal
concha with the fixation method used.

1. Kapitanov D. N., Lopatin A. S., Potapov A. A. Endoskopicheskaya diagnostika i lecheniye nazal’noy likvorei [Endoscopic
diagnosis and treatment of nasal liquorrhea]. — M.: Practical medicine, 2015. - 212 p.

2. Konovalov A. N., Likhterman L. B., Potapov A. A. Klinicheskoye rukovodstvo po cherepno-mozgovoy travme [Clinical
guidelines for traumatic brain injury]. — M.: Antidor, 2002. — Vol. 3. - 630 p.

3. NakatisYa. A., Kuznetsov S. V. «Vizual’naya real’nost’» vrinologii [“Visual reality” in rhinology] // Vestnik of Saint Petersburg
University. — Ser. 11. - 2008. — Appendix to issue 1. — P. 118-127.

4. Piskunov G. Z., Piskunov S. Z. Klinicheskaya rinologiya [Clinical rhinology]. - M.: MIA, 2006. — 608 p.

Experimental and clinical Ne 1 (01)
OTORHINOLARYNGOLOGY 2019



3ABOJIEBAHUA YXA U CYPAOJIOINA

YK 616.714.1-003.219-021.3

23

CNOHTAHHBbIA OTOrEHHbIN
NMHEBMOLLEJIE

SPONTANEOUS OTOGENIC PNEUMOCEPHALUS

J1. Bapea, 3. Kabamoea, M. [lpopaHm

L. Varga, Z. Kabdtovd, M. Profant

YHusepcumem umeHu Al. A. KomeHckozo, bpamucnaea, Cnosakusa

PE®EPAT. B cTaTbe ON1cbiBAETCHA AMArHOCTUKA U IeYeHne ¢ nn-
TepaTtypHbIM 0630pPOM CMOHTAHHOIO OTOreHHOro NHeBmMoLledane.
Y M0ononoro cnoptcMeHa BO3HMKA rofioBHas 60nb 1 pniokTya-
LMS B 3aTbINIOYHOM 06/1aCTV BO BPEMS MOBbLILLEHHOW U3MNYECKON
akTMBHOCTU. C MOMOLLBIO KOMMNbIOTEPHOW TOMOrpadum 6bina gmra-
rHocTuUpoBaHa 6osbluas MHTpPakpaHuanbHasa nHesmouedane c co-
oTBeTCTBYyOLWEN dMPU3eMon. TpaHCMacToOnAHAA naeHTUdUKaLms n
3akynopka gedekTa BACOYHOM KOCTN NO3BOUMNA PELLUTL Npo6aemy
NnonHom pe3opbuunu nHeeMmoLedanm n aMPU3eMsbI.

KJTKOYEBbBIE CJTOBA: nHeBMouedane, ampuaema, 0OTOreHHble, BU-
CcoYHas KoCTb, eBcTaxmesa Tpyba.

BeepeHue

OToreHHbIV NTHeBMOLLedane onpeaenseTcs Kak Haam-
4yme BO3yxa BO BHYTPUHEPENHOM NOIOCTU, NOCTYNAIOLLEN
yepes BUCO4YHYIO KOCTb. B cniyyaax TpaBmbl (BHELLHUX
W ATPOrEHHbIX), BHYTPUYEPENHbIX ONyX0sien Ui NH-
deKkuum naToreHe3 3Toro COCTOAHUSA 4OCTaTOYHO ACEH.
CROHTaHHbIV OTOreHHbIV MHEBMOLLEedane onmceiBaeTCs
o4eHb peako. NMHesmoLedane MOXHO KjlaccuonumposaTtb
Mo aHaTOMMYECKOM NIoKanmM3aumm Kak aKCTpaaypasbHylo,
cybaypanbHyto, cybapaxHongasnbHyilo, BHyTPUNapeH-
XVIMHYIO WU BHY TPUXENYA0YKOBYIO. OKCTpaaypasibHas
(annpypanbHas) nHeBMoLedane BCTpevyaeTcs peaxo,
NOTOMY 4TO TBepaas o6osiovka NAOTHO NpuaMnaeT K
yepeny. B aToin cTatbe Mbl ONNUCbIBAEM ONATHOCTUKY U
TaKTUKY JlIe4eHNS CNOHTaHHOI 0 9KCTPaaypasibHOro 0To-
reHHoro nHesmouedarne y Mosiiogoro Yyenoseka.

MaTtepuanbl n meToAabl

B Hawwy knnHuKy obpatuncs 23-neTHUIM MONOAOM Ye-
NoBek ¢ anobamu Ha rosioBHble 60N B TEYEHNE roaa,
YBEeNMYMBaoLLMECS BO BpeMSA GU3NYECKON aKTUBHOCTH.
Tak>ke OH oLLyLLLa KoNeboLLyocs Maccy B 3aTblnke. He-
BPOOr ANarHOCTUPOBA JIEBYIO 3aTbIIOYHYIO AMPUIEMY,
KOTOpas yBenn4meanach B pa3mepax BO BPEMSA CUSIbHOTO
4YnxaHbs U GOPCUPOBAHUSA AbIXaHUS HOCOM. lNauneHTa
HaNPaBW/M B HALLY KJIMHUKY A5 ANArHOCTUYECKOrO Xu-
PYpPrmyeckoro BMeLaTenbCTBa U yCTPAHEHNS MPUYMHBI.

MaumeHT coobLLMN O XOPOLLEM CIlyXe, OTCYTCTBMA
rOJIOBOKPY>XEHUS UV 3BOHA B yLLIAX, OTCYTCTBUM FOJI0B-

Comenius University, Bratislava, Slovakia

SUMMARY. Diagnosis and management with literature review of
spontaneous otogenic pneumocephalus is described. A young
sportsman experienced headache and fluctuating massin his occiput
duringthe increased physical activity. Alarge extradural intracranial
pneumocephalus with corresponding emphysema was seen on a
CT scan image. Transmastoid identification and plugging of the
temporal bone defect solved the problem with complete resorption
of pneumocephalus and emphysema.

KEY WORDS: pneumocephalus, emphysema, otogenic, temporal
bone, Eustachian tube.

HOW 601 M OTCYTCTBUM OTUTA B aHaMHe3e. OH oTpuuan
nobyto NcTopuio NpeablayLen TpaBMbl B 061aCTH roso-
Bbl M LLEW UL XUPYPTUW FONOBLI U WeWn. Takxe He OblS1o
[0Ka3aTeIbCTB HEBPOJIOrMYECKMX HAPYLLUEHWIA N APYT X
3Ha4YNMBIX 3a601EBAHWIA.

O6cnenoBaHNs ronoBbl U LWeW, B 4aCTHOCTU OTOCKO-
nus, 66N HUYEM He NpuMedaTenbHbl. Ayanorpamma
NnoATBeEpPAMSIa HOPMasbHbIN CyX C 06enx CTOPOH, TUM-
naHoOMeTpus nokasana KPMUBYIO Tvna C NPUCYTCTBUEM
akycTuyeckoro pednekca (puc. 1). OTmeyanocb no-
BblLLIEHVE 0aBJ/IEHUS B CPeHEM yxe CneBa Mno AaHHbIM
MMneLaHCoOMeTpun.

KomnbioTepHas ToMmorpadusi nokasana neByto 60Ko-
BYIO 3aTblIO4YHO-NApUETasIbHYIO MHEBMOLLENE U NOOKOX-
HYI0 3MOU3EMY C ANCKPETHOM CBA3bIO C NMHEBMaTUYe-
CKOl CMCTEMOW COCLEBUAHONM KOCTU (puc. 2, 3). bonb-
LIOe KONM4ecTBO BO3ayxa Obino 06HapyXeHO B JIEBOM
BMCOYHOM o6nacTu (8 x 3 x 8 cm). OBe BUCOYHbIE KOCTH
OblSIM CAMMETPUYHO rMneprnHeBMaTn3npoBaH.bl. JedekT
BHYTPEHHEN CTEHKMN BUCOYHOW KOCTU ONpeaensncs B 06-
nactmnnHesmouedane. KocTHbll AedekT OTKPbIBas Ny Tb
ONS MPOHNKHOBEHMS BO34yXa B MNOAKOXHOE NPOCTPaH-
CcTBO. He 6bINo HMKaKnx BU3yaJsibHbIX MOATBEPXKAEHWNA,
CBUAETENIbCTBYIOWMX O MacTOMamTax, oTuTax, TpasmMax
N1 HOBOOOPA30BaHMSIX.

[MpoBegeHa MacTONAIKTOMUSA C/iEBA C COXPAHEHUEM
3aHel CTEHKN HaPY>XHOIrO CIIyXOBOr0 KaHana, u oxuaae-
MbI y4aCTOK KOCTHOrO AedekTa Obin noeHTUGULMPOBaH
B NPEPETPOCUrMONLHON NiacTuke TBEPLON MO3roBOMN
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000J104KU, YyTb BbILLE Nepexoaa CUrMOBUOHOIMO CUHY-
ca B nonepeyHsbli cuHyc (puc. 4). JedekT Obln 3aKkpbIT
HaOXPSALWLHULEN C KO3eslKa yXa N y4aCTKOM BUCO4YHOM
MbILLLBI (prC. 5). [ocneonepaunoHHbIA nepuoa npoLuen
6e3 ocobeHHocTel. KT, coenaHHoe Yepes MecsL, nocne
onepauun, NogTBEPAUIO NOJIHYI0 pe30pObL Mo MHEBMO-
uedanum n amobusemsl (puc. 6). NMocneonepaumoHHas
ayauorpamMma octanacb HeEM3MeHHOM (puc. 1).

OOcyXxAaeHue pe3ynbTaToB

OToreHHbIN NHEBMOLENE SIBNSIETCHA peakmm 3abone-
BaHveM. B 1884 rogy X. Kesipy nepBeIM AnarHOCTUPOBAN
NMHEBMOLENE NMpPu BCKPbITUW, CAENAHHOM NALVUEHTOM C
atmomngutom [4]. B 1915 roay [iokeH nocTtaBun ana-
rHO3 «NEePBbIV Cy4yan OTOrEHHOro NHEBMOLLENE» Y Na-
LMeHTa C UCTOPMEN OrHECTPESIbHOM PaHbl C y4acTueM
cocueBMaHOro otTpocTka. B 1967 rogy uccnemosaHme
Ix. B. Mapkama nokasano, 4to n3 295 nayyeHHbIx Ciny-
yaeB 218 (73,9%) nokazanu NHeBMOLENE nocne Tpas-
Mbl, 38 cnyyaes (12,9%) — nocne onyxonu, 26 cnyyaes
(8,8%) — nocne nHdekunmn n 2 cnyyas — no HEM3BECTHOMN
npu4ynHe [8]. OTOreHHbIN NHEBMOLLESIE MOXET ObIThb Bbl-
3BaH TakXe XMPypruyeckmMmn npouenypamMmm B COCLEBNA-
HOM OTPOCTKE U BEHTPUKYNO-NEPUTOHEANbHbIX LUYHTaX.

OTnonaroreHe3 NHEBMOLENE NMPY TPaBMax, OMyxoJsx
NN MHOEKLMOHHBIX 3200/1EBaHNSIX COBEPLUEHHO SCEH.
NckyccTBeHHOE CO0OLLEHNE OT BUCOYHOM KOCTU MO-
3BOJSISIET BO34yXY NPOHMKaTh B Yyepen. Kpome Toro, Ans
BO3HWKHOBEHWS OTOMrEHHOr 0 MHEBMOLLENIE HEOOX0ANMO
NpEeBbILLEHWE AABNEHUS CPEAHErO yxa Hafd BHyTpuye-
pernHbiM, 4TOObl BO3AYX Nonagan B Yepen. 3T0 MOXHO
0OBACHUTL ABYMSI MEXaHU3MaMMU:

— BO34yX BXOOUT B CPEAHEE YXO YEPES EBCTAXNEBY
TpyOKy, Korga AaBfieHNne HOCOrNOTKM NOAHMMAETCS BhiLLE
aTMOCdEPHOro AassieHns NPy rnoTaHnmn, MaHespe Barb-
CasibBbl UM B APYrUX yCnoBusax. Bosoyx MoOXeT npoHu-
KaTb BYepen gaxe yepes3 MMKPOonopbl cpegHero yxa [2];

— OpYyron mexaHn3m TpebyeT Hanm4ns MOCTOAHHOW
yTeuku uepebpocnmnHanbHON XNUAKOCTH, HTO NPUBOOUT
K PasBUTUIO OTHOCUTENBHO OTPULLATENIBHOIO BHYTPUYE-
PEenHOro AaBneHus, N, CneaoBaTesbHO, MOTEPS XNOKO-
CTUM 3aMeHsaeTCs BO3ayXoM [2].

B xo4e ocTporo cpenHero otuta natoreHes OTOreH-
HOrO MHEBMOLLENIE MOXET BKJIIOHATb BHYTPUYEPENHOE
NPOHNKHOBEHWE ra3a no pacnpoCcTPaHEeHUIO MHdeKLNN,
BbI3BaHHbI ra3000pa3yoLLMMmM MUKPOOPraHM3Mamu,
KOTOpPbIE MOTyT COCYLLECTBOBATb B OTOMEHHbIX O4arax.
OTO MOXET NPOMN30ONTU TaKXe NPU reMaToOreHHOM pac-
NPOCTPaHEeHUN NHPEKLMN NPU OTCYTCTBUMN SIBHOIO CO-
00LLEeHVsA Mexay CPeSHUM YXOM 1 CPefHel v 3aaHein
yepenHom amkom [1, 10, 12].

MNHeBMOLUENe, CBA3AHHDBIN C LUYHTUPYIOLLEN XMpYyprue,
MOXET Pa3BMBaTLCHA BTOPUYHO MO OTHOLLEHUIO K 3dPek-
Ty WWYHTUPOBaHWs n aedekTy OCHOBaHua yepena [6, 9].
YpesmepHoe oTpuLaTenbHOE BHYTPUYEPENHOE AaBne-
HUe B ONpeaeneHHbIX CUTYaLUnsax NO3BOSET C MOMOLLbIO
LIYHTOB MPOHVKATb BO34yXYy, 3aMOJIHAS BaKyyM yepena.
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3ABOJIEBAHUA YXA U CYPAOJIOINA

LedekT KocTer MOXeT ObiTb BPOXAEHHbIM, HO Yallle
BCTPEYaEeTCs B pedysibraTte KOCTHON 3p03MK NOBbILLEH-
HbIM BHYTPUYEpPENHbIM AaBNEHMEM rugpouedannen.
OBLWMMN MecTaMm BPOXOEHHbIX AedeKTOB OCHOBaHMS
yepena ABAgTCS NepenHss aMKa, a 3aTeM CpeaHss sMka
M TUrMEHCKNE TUMMNAaHM BO BPEMEHHOW KOCTW. [ledekT
KOCTW Yalle BCTPeYaeTCs B runeprnHeBMaTu3nMpoBaHHOMN
COCLLEBUOHOM MOSIOCTM C TOHKUMUW MEXKIIETOYHbIMM MEpe-
ropoakamu, 4To obJsieryaeTt ee paspbiB C MOBbILLEHHbIM
nasneHnem 6apabaHHoli nonoctu [3, 19].

OnHaKo CMOHTaHHbIM OTOrFEHHbI NHEBMOLIENe aB-
nsieTcs Ypes3BblHaMHO peakumM 3aboneBaHNeM C OYEHb
HEeOONbLLUNM KOJIMYECTBOM CJly4aeB, ONMUCAHHbIX B JIn-
Tepartype. Cneaywoume NSMEHEHUS MOTYT HECTU OT-
BETCTBEHHOCTb 3a Pa3BUTUE CMOHTAHHOIO OTOrEHHOIr o
rnHeBMoLENe:

1. aHaToMMYyeckmne NOPOKN PasBUTUSA (BapmaLuumn),
pacnosiIoXXeHHbIE B CUCTEME COCLLEBUOHOMN MHEBMATUKMN
(kpblwa 6apabaHHOM NONOCTU, 3aaHAA CTEHKA). BO3HMK-
HOBEHMEe aHOMaJIbHO B/IM3KNX MHPEKLMOHHbIX 3ab0neBa-
HUIN MOXET NPUBECTU K CMOHTAHHOMY NHeBmouene [16];

2. rMnepnHEBMaTUYHOCTb COCLEBMAHOINO OTPOCTKA
MOFYT Bbl3BaTb CNOHTAHHbLIN NHEBMoOLENe. B aTnx cny-
Yasix CUJIbHOE YMxaHbe U GOPCUPOBAHHOE AbIXaHNE HO-
COM U BblayBaHMe HOCa CYMTANINCb OOMNONHNTENBHBIMN
dakTopamm [15]. Bo3ayLuHas Ayeiika MOXeT ObITb pac-
NnPOCTpPaHEeHa Ha BEPXYLLKe, K3aAm K TEMEHHOMN 1 3aThbl-
JIOYHOW KOCTSIM, B MEHbLLEN CTEMEHU K MATKUM TKaHSIM
COCLIEBMOHOIO OTPOCTKA U LUEW NN MegmnarbHO K LLE-
HOMY OTAesy N03BOHOYHMKA. CoobLLanoch, 4To BHe3ar-
Hbl€ UV NOBTOPHbIE MaHEBPbLI Banbcasnbsbl nnn niodoe
LpYyroe BHe3anHoe Hanps>KeHUe nnu He3Ha4ynTebHas
TpaBMa MOryT pas3pyLUnTb XPYNKYO KOCTHYIO NIaCcTUH-
Ky Npuv BPOXAEHHbIX AedekTax NHEBMATU3UPOBAHHOMN
BUCOYHOM KOCTN. DTO MOXET NPOU30NTH NMPK Ype3mep-
HOW pe30opObLunn KOCTU BO BPEMS MHEBMATM3aLUN UK
ownbo4yHOM ambpuoreHese. JononHUTeNbHAA Posb
€BCTaxmeBoi TPYOKM MOXET NOMOYb YBEINYNTL AaB-
nenwue [13, 14, 17];

3. CNOHTaHHbIM NHeBMoOLLedane MoXeT ObiTb BbI3BaH
©apoTpaBMOI4, HO 3TO BCTpeYaeTcs kpaHe penko [17].

KnnHnyeckune nposBNEHUSA OTONre€HHOro NHEBMOLLE-
Jle BapbupyloTCs B 3aBUCUMOCTU OT MECTOMONOXEHWNS
1 ero pasmepos [3]. Y naumMeHToB C MHEBMOLLENE NPO-
NCXOOMNT YBENIMYEHME BHYTPUYEPENHOI0 AaBNIEHUS, YTO
BCeraa npMBOAUT K FOJIOBHbIM OONSIM, 1 9TO ABNAETCS
Hanbonee pacrnpocTpaHeHHbIM CUMIMTOMOM, @ Takxe
MOrYT BO3HUKATb HEBPOJIOrMYECKME CUMMNTOMbI, TaKMUe
Kak pBOTa, Pa3MbITOCTb 3PEHUS, FOJIOBOKPYXEHME, 06~
MOpOK, adasuns, remunnerus, atakcus [6, 18, 19]. MeHee
4acTbIMU CUMMTOMaMM ABAAIOTCS OTarmg, LWyM B yLuax,
CHUXEHME cnyxa 1 noTeps paBHoBecus [18].

KT-ckaHMpoBaHMe MMeET BaXKHOE 3HaA4YeHme 414 BU-
3yanmaaummn BHyTPMYEPENHOro BO3ayxa, OLEHKN CTPYK-
TYPbl KOCTHOW TKaHW W MOATBEPXKAEHNS UV NCKITIIOYEH NS
nedekTa Kak B CMOHTAaHHOM, Tak 1 B NOCTTpaBMaTmnye-
ckoM BapuaHTe [18]. B cnyyasx OTOreHHbIX MHGEKLMIA

Puc. 4. IHTpaonepaunoHHbIYi CHUMOK AegekTa
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KT v MPT MOryT BbIIBUTb Hanuyme gereHepaTuBHbIX
3aboneBaHuii, anuaypanbHoro abcuecca, MEHUHIUTA,
abcueccoB roslIoBHOro Mo3ra uimn KpynHbix cybayparb-
HbIX UHOUBTPALLUINA.

JledeHne nHeBMOLENE 3aBUCUT OT €ro TAXEeCTU 1
atnonormun. B cnyvaax masbix OTOM€HHbIX MHEBMOLE-
Nle 40CTaTo4YHO HabtaeHWs, NOCKONbKY MHEBMOLENE
MOXET paccacbiBaTbCs CMOHTAHHO [7]. B HEKOTOPbIX
cnyyasx opeHax Bo3ayxa, 00bI4HO NyTeM NpoBeneHus
MWUPUHTOTOMMN N BCTABKN BEHTUNSALMOHHON TPYyOKW,
MOXET NOMOYb [5]. Xupypruyeckoe fe4eHne OTOreHHoro
nHeBMoLLeNe ABNSieTcs 00a3aTeslbHbIM, C/IN OHO eCTb
pesynstart TpaBMbl FONI0BbI NI OTOHEBPOJIOrMY4ECKOMn
npouenypbl. O6bIYHO 3TO MOXHO BbINOJIHUTL TPAHC-
MacTtougasnbHo. [Npu 3akpbiTUK gedekTa Yalle BCero
NCNoJb3YIOT XpsL, CBOOOOHYIO dacLMio NN BUCOYHO-
MbILLEYHBbIA NOCKYT B 3aBUCUMOCTM OT 06 bemMa TpaBMbl.

JINTEPATYPA

3ABOJIEBAHUA YXA U CYPAOJIOIMNA

Korga oToreHHbln nHeBMoOLUESe ABNSAETCH BTOPUYHbBIM
GaKToOpOM NMpur OCTPOM CpeLHEM OTUTE C MEHUHTreasb-
HbIMW NPOSBAEHUAMM, HEOOXOANMO NPOBOAUTL aKTUB-
HYlO Tepanuio MHdeKLUM, 0COOBEHHO NPU OTCYTCTBUM
aBHOro gedekra [11].

JedexTbl Kpbiluy 6apadaHHON NONOCTM COCTABNAOT
0C0o0Y0 CNOXHOCTb. [519 ycnewHoro BOCCTaHOB/EHUS
MOXeT noTpeboBaTbCs yoaneHne MacTonaanbHOM No-
JIOCTU AN KPAHUOTOMUS cpeaHen amkn [16].

Y Hawero naumeHTa BHyTpuyepenHoe coobLieHne
Oblno Hebonblwoe no paamepy (0,6 cm B guameTtpe).
BeposaTHo, 0onrocpoyHoe AasneHne Bo3ayxa c Hepe-
rynsipHbIM PE3KUM MOBLILLEHVWEM OABNEHNS OTAENNI0
TBEpAyo 0060/104KY OT OKpyXatoLwmx TkaHen. dTa oT-
cnoiika, BEpOsITHO, Bbl3Basia pe3opbumio BHYTPEHHEN
KOPTUKaNbHOWM KOCTM ¢ 06pa3oBaHMEM B JasbHelemM
nedekTayepena, NPUBOASLLErO K NOAKOXHOM aMpur3eme.
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SPONTANEOUS OTOGENIC
PNEUMOCEPHALUS

L. Varga, Z. Kabdtovd, M. Profant

Comenius University, Bratislava, Slovakia

SUMMARY. Diagnosis and management with literature review of
spontaneous otogenic pneumocephalus is described. A young
sportsman experienced headache and fluctuating massin his occiput
duringthe increased physical activity. Alarge extradural intracranial
pneumocephalus with corresponding emphysema was seen on a
CT scan image. Transmastoid identification and plugging of the
temporal bone defect solved the problem with complete resorption
of pneumocephalus and emphysema.

Background

Otogenic pneumocephalus is defined as a presence
of air in the intracranial cavity coming there through
the temporal bone. In cases of trauma (external or
iatrogenic), intracranial tumours or infection the
pathogenesis of this entity is quite clear. The spontaneous
otogenic pneumocephalus is described very rarely.
Pneumocephalus can be classified by anatomic
localization as extradural, subdural, subarachnoid,
intraparenchymal or intraventricular. An extradural
(epidural) pneumocephalus is rare because the durais
tightly adherent to the skull. In this paper we describe
and document diagnosis and management of the
spontaneous extradural otogenic pneumocephalus
in a young man.

Case Report

A 23-years-old male patient presented to our clinic
with a 1-year long history of headache increasing during
physical activity. He could feel fluctuating mass in his
occiput. Left occipital emphysema which would increase
in size during forceful sneezing and nose blowing has
been diagnosed by the neurologist. The patient was
referred to our clinic for diagnostic surgical intervention
for suspected otogenic causes.

The patient reported good hearing, no vertigo or
tinnitus, no headache, and no history of otitis media.
He denied any history of previous trauma to the head
and neck area or head and neck surgery. There was
also no evidence of neurological impairment and no
significant medical history. Head and neck examination
and, in particular, ear examination, was unremarkable.
Audiogram confirmed normal hearing bilaterally,
tympanometry showed A type curve with acoustic

KEY WORDS: pneumocephalus, emphysema, otogenic, temporal
bone, Eustachian tube.

reflex present (fig. 1). The air pressure in left middle
ear was slightly raised.

Computed tomography revealed left side occipito-
parietal pneumocephalus and subcutaneous
emphysema with discrete communication to the
pneumatic system of the mastoid bone (fig. 2, 3).
Large amount of air was found in the left temporal area
(8 x3x 8 cm). Both temporal bones were symmetrically
hyperpneumatised. Continuity of internal compact bone
has been destroyed in the area of pneumocephalus.
A skull bony defect opened the way for the air to enter the
subcutaneous space. There was no imaging evidence
of mastoiditis, otitis media, trauma or neoplasm.
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Fig. 1. Audiogram of a patient with an otogenous
pneumocephalus before and after treatment
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An explorative mastoidectomy of the left side, with
preservation of the posterior wall of the external auditory
canal was performed, and the expected bony defect
site was identified in the presigmoid dura plate, just
above the transition of the sigmoid sinus to transverse
sinus (fig. 4). This communication was sealed with tragal
perichondrial-cartilage graft and a temporalis muscle
plug from the deep temporalis muscle fascia (fig. 5).

Postoperative course was uneventful.

CTimage made one month after surgery confirmed
full resorption of pneumocephalus and emphysema
(fig. 6). Postoperative audiogram remained unchanged

(fig. 1).

Discussion

Otogenic pneumocephalus (OP) isarare condition. In
1884, Chiari was the first to diagnose pneumocephalus
on an autopsy done on a patient with ethmoiditis [4].
In 1915, Duken diagnosed the first case of otogenic
pneumocephalus in a patient with history of gunshot
wound involving the mastoid. In 1967, Markam’s study
revealed that out of 295 cases studied, 218 cases
(73.9%) showed pneumocephalus following trauma,
38 cases (12.9%) secondary to tumour, 26 cases (8.8%)
secondarytoinfectionand 2 caseswithunknown cause [8].
Otogenic pneumocephalus can be caused also by
surgical procedures in the mastoid and ventriculo-
peritoneal shunts.

The aetiopathogenesis of pneumocephalus in
trauma, tumour or infection cases is quite clear. Artificial
communication from the temporal bone intracranially
allows the air to enter the cranium. In addition, an
increase in middle ear pressure over the intracranial
pressure must be present to permit air to enter the
cranium. This may be explained by two mechanisms:

— air enters the middle ear through the Eustachian
tube as nasopharyngeal pressure rises above ambient
pressure during swallowing, Valsalva manoeuvre or
in other conditions. Air can enter the cranium even
through a middle ear microfistula [2];

— another mechanism requires the presence of
a continuous cerebrospinal fluid (CSF) leak, which
results in the development of a relatively negative
intracranial pressure, and consequently lost fluid is
replaced by air [2].

During the course of acute otitis media (AOM),
the pathogenesis of OP may involve the intracranial
collection of gas secondary to the spread of the
infection, caused by gas-forming microorganisms that
may co-exist in the otogenic foci. This can occur via
haematogenous dissemination, even in the absence of
any obvious communication between the middle ear and
either the middle or posterior cranial fossa [1, 10, 12].

Pneumocephalus related to shunt surgery can
develop secondary to a combination of the siphon effect
of shunting and a skull base defect [6, 9]. Excessive
negative intracranial pressure in certain situations
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Fig. 2. Computed tomography of the patient with
an otogenous pneumocephalus before treatment (scan 1)

Fig. 3. Computed tomography of a patient with
an otogenous pneumocephalus before treatment (scan 2)

allows, by the siphon effects of shunts, air ingress
to fill the vacuum by the skull base defect. The bone
defect may be congenital but more often occurs as
a result of bony erosion by the long-standing raised
intracranial pressure by hydrocephalus. The common
sites of congenital skull base defects are anterior fossa,
followed by the middle fossa and tegmen tympani in
temporal bone. The bone defect more often occurs in
hyperpneumatized mastoid cavity with thin intercellular
septa, thus facilitating its rupture with increased
endotympanic pressure [3, 19].

Spontaneous otogenic pneumocephalus (SOP) is,
however, an extremely rare condition with very few
cases reported in the literature. Following changes
can be responsible for SOP development:
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1. Anatomic malformations (variations) located in the
mastoid pneumatic (tegmen, posterior wall) system.
The occurrence of anatomically closely related defects
may predispose to weakening of dural attachments so
that vigorous autoinflation can lead to a spontaneous
pneumatocele [16].

2. Hypercellularity and hyperpneumatization of the
mastoid may cause spontaneous pneumocephalus. In
these cases forceful sneezing and nose blowing were
considered contributory factors [15]. The air cells might
extend deep into the petrous apex, posteriorly towards
the parietal and occipital bones, inferiorly towards the
mastoid tip and neck soft tissues, or medially to the
condyle and cervical spine. It has been reported that
sudden or repeated Valsalva manoeuvers or any other
sudden strain or minor trauma might open a fragile
bone plate in a congenitally defective pneumatized
temporal bone. The absence of a history of infection
favours the congenital theory of a hyperpneumatized
mastoid, with either an excessive bone resorption during
pneumatization or faulty embryogenesis. An additional
role of the Eustachian tube functioning as a one-way
valve may help toincrease the air pressure [13, 14, 17].

3. Spontaneous pneumocephalus can be caused
by a barotrauma but is extremely rare [17].

Clinical presentations of OP vary depending on the
location and mass effect of the pneumocephalus [3].
If intracranial pressure increases, in patients with
pneumocephalus and tension pneumocephalus
developing headache is the most common symptom,
and neurologic symptoms such as vomiting, blurring
vision, dizziness, syncope, aphasia, hemiplegia, ataxia
canalsooccur [6, 18, 19]. Less frequent symptoms are
otalgia, tinnitus, aural fullness and loss of balance [18].

CT scans are fundamental to visualise the intracranial
air, evaluate the ear bone architecture, and to confirm
or exclude interruptions in the tegmen and posterior
fossa bony plate either in spontaneous or posttraumatic
OP [18]. In cases of otogenic infections, CT and MRI
may reveal the presence of tegmen erosion, epidural
abscess, cerebritis, brain abscesses, or large subdural
collections requiring prompt surgical drainage.

The treatment of pneumocephalus depends on its
severity and aetiology. In cases of small OP observation
may suffice, because it may resorb spontaneously [7].
In some cases drainage of the collected air, usually by a
myringotomy and ventilating tube insertion may help [5].
Surgical management of otogenic pneumocephalus
is mandatory when it is the consequence of a head
trauma or otoneurologic procedure. This can usually be
performed through an otologic approach (transmastoid).
Once the defect has been identified and located,
cartilage, free fascia, or temporalis muscle-fascia
flap are best used to plug the site, depending on its
size. When the OP secondary to AOM with meningeal
involvement, control of the infection is necessary
and medical therapy is of great value, especially in
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Fig. 4. Intraoperative picture
of a defect in the temporal bone

Fig. 5. Intraoperative snapshot
of the temporal bone area after closure

m,

Fig. 6. Computed tomography of a patient with
an otogenous pneumocephalus one month after treatment

Experimental and clinical

OTORHINOLARYNGOLOGY

Ne 1 (01) I
2019



30 EAR DISEASES AND AUDIOLOGY

the absence of a clear defect [11]. Tegmen defects air pressure with irregular sudden pressure increases
constitute a special entity. Successful repair mayrequire  had detached the dura from the surrounding internal
mastoid obliteration or middle fossa craniotomy [16]. compact layer. This detachment probably caused the

In our patient the intracranial communication was resorption of internal cortical bone followed by small
smallin size (0.6 cmin diameter). Probably the long-term  defects of skull leading to subcutaneous emphysema.
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ANropnT™ ANATrHOCTUKMN U PEABUWINTALUU
TYITOYXOCTU Y BOJIbHbIX OTOCKJIEPO3OM

ALGORITHM OF DIAGNOSIS AND REHABILITATION OF HEARING LOSS
IN PATIENTS WITH OTOSCLEROSIS

'B. H. 3enenkoea, *E. U. 3enukosuy, 'E. E. 3azopckas,
3I. B. KypuneHkos, 'B. 3. Kucenioc

V. N. Zelenkova, °E. I. Zelikovich, 'E. E. Zagorskaya,
3G. V. Kurilenkov, 'V. E. Kiselius

'TbY3 «HayuHo-uccnedosamenbckuli KIUHUYECKUU UHCmumym
omopuHonapuHaonoauu umeHu J1. Ui. Ceepceeckozo» [lenapmameHma
30pasooxpaHeHus 2opoda Mockebi

2Qrb0oY A0 «Pocculickas meOuyUHCKas akademus HenpepbiBHO20
npogeccuoHanbHozo ob6pasosaHusa» MuHsopaea Poccuu

SMAY «Pamcu JuazHocmuka»

PE®DEPAT. NpepctasneH anroputm o6cnenoBaHuns 968 60sbHbIX
OTOCKEepo30M A1 onpeaesieHns ero Gopm 1 TakTukn peadbunm-
Taumm Tyroyxoctn. AKTMBHasa ctaausa 3aboneBaHus (OTOCMOHIU-
03a) BbigBneHa y 288 (29,8%). Mo gaHHbIM TOHAIbHOM MOPOroBOWA
ayamomMeTpun, TuMmnaHanbHas ¢opma 0TOCKIepo3a BbiSBEHA
y 215 (22,2%) naumeHToB, cMewaHHas | —y 326 (33,7%), cmeLuaH-
Hasa Il —y 399 (41,2%) n koxneapHasa —y 28 (2,9%). OnucaHbl 0co-
OEHHOCTN AMarHOCTUKKN 1 nevyeHns y 288 60JIbHbIX OTOCMOHIMO30M.
MpepcTaBneHbl pe3ynbTaTbl XMPYPruyeckoro neveHuns 846 60/bHbIX,
KOTOPbIM BbINMOMIHEHbI PA3/IMYHbIE METOAMKM CTanefonnacTukn:
nopwHeBasa -y 173 (20,4%), meToanka NnpoTeE30M Ha ayTOBEHY —
y 301 (35,6%) naytotkaHeBas —y 372 (44%). \3noxeHbl nokazaHus
1N 0COBEHHOCTN BbIMOMIHEHUA METOAUK CTanefonnacTuky B 3aBn-
CUMOCTN OT GOpPM OTOCKJSIepo3a.

KJTKOYEBbBIE CJIOBA: 0TOCK1EP03, OTOCMOHIMO3, TOHAIbHas ayano-
MeTpud, ctanegonnactmka, TYyroyxocTb.

BeepeHue

Mo nuTepaTypHbIM AAHHBIM, KITMHNYECKNIA OTOCKEe-
po3 Habnogaetcay 0,1-1% HaceneHus 3eMHOro Lapa
[12]. CornacHO KANHNYECKUM 1 MOP(OrNCTOXUMUYE-
CKVUM NCCNEeA0BaHUSAM BbIOENSAIOT aKTUBHbIE (HE3pE-
Nbl€, OTOCMOHIMO3HbIE) O4arv, KOTOPbIE BCTPEeYalnTCs
y 11-80% 60JIbHbIX OTOCK1EPO30M, yMEPEHHOM aKTUB-
HOCTU — Yy 33,6% 1 HeakTUBHbIE (3penble, OTOCKIEPO-
Tnyeckme) — y 36% [1, 13]. 10 MHEHUIO MHOTUX Che-
LManmMCcCTOB, ANArHOCTUKa OTOCKEPO3a HE Bbi3biBAET
CNOXHOCTEN, N e4MHCTBEHHBIM METOA0M peabunurta-
LN TYrOyXOCTU Npu 9TOM 3ab0sieBaHNN ABNSETCS XU~
pypruyeckoe neveHue. B To xe BpeMs NCnosib30BaHme
HOBbIX METO4,0B 0O LEKTUBHOW BU3YyaiM3aLmm BUCOYHOM
KOCTU CBUOETENbCTBYET O pa3HO0Opasnm NIOTHOCTU
M NoKann3aumu 04aroB OTOCKJIep03a, aHOManuax u
OCOOEHHOCTSAX CTPOEHUS BUCOYHOW KOCTU, CUMYIIN-
PYIOLLMX TYrOyXOCTh, XapakTEPHYIO A9 OTOCKIepo3a
[10, 11, 14]. IrHOpMpOBaHVUE NHAKTUBMPYIOLLEN Tepa-

'Sverzhevskii’ Scientific Research Clinical Institute of
Otorhinolaryngology of Moscow Healthcare Department

2Russian Medical Academy of Continuous Professional Education
of the Ministry of Healthcare of Russia

3Remsi Diagnostics

SUMMARY. The examination’s algorithm of 968 patients with
otosclerosis were presented to determine its types and tactics of
hearing loss rehabilitation. The active otosclerosis (otospongiosis)
was foundin 288 (29.8%) patients. The tympanic form of otosclerosis
was foundin 215 (22.2%) patients, mixed | —in 326 (33.7%), mixed Il —
in 399 (41.2%) and cochlear —in 28 (2.9%), according to the pure tone
audiogram. The diagnostic and treatment features were described in
288 patients with otospongiosis. 846 different variants of stapedotomy
was performed: piston stapedotomy — 173 (20.4%), stapedectomy
by placing a prosthetis to a vein graft — 301 (35.6%), stapedectomy
by placing a cartilage graftto avein graft — 372 (44%). The indications
for methods of stapedotomy and surgical treatment features were
described depending on the forms of otosclerosis.

KEY WORDS: otosclerosis, otospongiosis, tonal audiometry,
stapedoplasty, hearing loss.

MMM aKkTMBHOIO PEeHEeCTpPasibHOro OToCkaepo3a BegeTt
K peumanBy TYrOyXOCTW Mocne nopLIHEBON METOANKMN
cTanenonnacTukn, KoTopas saBaseTcs 4OCTaTOYHOM,
HO He uaeasibHOM, a Npu KoxneapHon GopmMe U Bbl-
COKOW CTeNeHM TYroyxocTu — K obnutepaunm ynnmTku,
BbI3bIBAOLLEN CNOXHOCTU BbINOJIHEHMNS KOXJIEAPHON
mMnnaHtTaymm. Bce aTo MOTUBMPYET K PacCLUMPEHMIO
MEeTOA0B AMarHoCTUKM OTOCKJIEPO3a, NCMOJIb30BaHUA
MHOMBUAYaNbHON TAKTUKM KOHCEPBATUBHOIO U XPYP-
rMYeCcKoro ie4eHns pasnnyHbix Gopm 3adonieBaHus oJis
LOCTUXEHUS NyyLero GyHKUMOHANbHOro pesysbrara.

LUenb uccnepoBaHua
AHanna anropuTMa AnarHoCTUKM U TaKTUKUW NIeHeHNs
GO0/bHbLIX OTOCKJIEPO30M.

MaTtepuansi ¥ MeTOAbI UCCIIEA0BAHUSA
MpoBeneH peTpoCnekTUBHbIN aHaMn3 pes3ybTaToB
obcnepnoBaHma 968 60NbHBIX OTOCK/IEPO30M B OTAENE
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Munkpoxmnpyprumn yxa F'bY3 «<Hay4yHo-nccnenosatenbckumi
KJIMHWUYECKUIA MHCTUTYT OTOPUHONAPUHIONIOr N UMEHN
J1.1. CeepxeBckoro» lenaptameHTa 3apaBooOXpaHeHNs ro-
poaa Mocksbl ¢ 2009 no 2017 rog, KOTOPOE BKAOYAN0 OTO-
MMKPOCKONUIO, ayANONIOrMyeckme nccneaoBaHms (kamep-
TOHaJIbHbIE TECTbI (KaIMBPOBaHHbLIE KAMEPTOHbI C128,512),
TOHasbHag noporosas (TIA) v peyeBas aygMomMeTpus
(ayamomeTtp — MA-31 (Ffepmanus) n GSI-61, (CLUA)), aky-
cTunyeckas umnegaHcometpusa (AT235h, Interacoustics
(Odanwng)) n ynetpassykoas (Y3B) ayouomeTtpus), KOM-
nbloTepHyto Tomorpaduio (KT) BUCOUHLIX KOCTeN. Y3B-
ayaMOMETPUIO NPOBOAUAN AN UCCIEN0BAHUS CITyXOBOM
dyHkummn no metoauke b. M. Caranosunya n K. . NMokpbl-
BanoBow (1963) [6] c onpeneneHnemM nopora ciyxoBomn
yyBCTBUTENLHOCTN K Y3B (pe3oHaHcHas yactoTa 100 kI,
Hopma nopora — go 15 gb) n peHomeHa ero natepanu-
3auum C NOMOLLLbIO YIETPA3BYKOBOIr0 ayanomMeTpa Ixo-
TecT-02 («'MnepnoH» (Poccus)). ccnepoBaHmne BUCOU-
HbIX KOCTEN BbIMOJIHANM HA KOMMNbIOTEPHOM TOMOrpade
GE Lightspeed 16 dumpmbl General Electric (CLLIA) me-
ToaoM KT BbICOKOro paspelueHus TONWMHON cpesa
0,625 MM ¢ nocneayoLLmMM BeIMOIHEHUEM MyNbTUMNA-
HaPHbIX PEKOHCTPYKLMIA B aKCUaIbHOW 1 KOPOHApPHOM
NPOEKLNSX B KOCTHOM PEXUME 1 AeHcuTomMmeTpun. lNpea-
CTaBJIEH aHANIN3 PE3YNbTATOB MHAKTUBUPYIOLLLETO Nieye-
HMA 288 nayuMeHTOB C akTUBHOM (POPMOI OTOCKS1IEpPO3a,
a TakXXe XMpyprmyecknx BMeLLaTenscTB y 846 60nbHbIX
TUMNaHaJIbHOM 1N CMEeLIaHHOM pOopPMO OTOCKIEPO3a.
Cpokn auHamu4eckoro HabmogeHus — 1-8 ner.

PesynbTaThl n nx 06cyxaeHue

B otaene mukpoxupyprum yxa Y3 «<Hay4Ho-nccne-
[0BaTENbCKUI KIIMHNYECKUIA UHCTUTYT OTOPUHONAPUH-
ronorum umenwn J1. . CeepxeBckoro» lenaptameHTa
3apaBooxpaHeHnsa ropoga Mocksbl 3a nepunog ¢ 2009 no
2017 rop 66110 06cnenoBaHo 968 60MbHbIX, Y KOTOPbIX
Obl/IM YCTAHOBJEHbI Pa3nnyHble GOPMbl 0TOCKNEpP03a, 13
HUX akTUBHas ¢pa3a 3adbonesaHuns — y 288 (29,8%). Bos-
pacT naumeHToB konebarscsa ot 16 0o 74 neT (cpeaHuii —
41,9 = 1,86). Yaue 3aboneBaHMeEM CTPaLaSI XEHLLNHBI
(690 - 71,3%) B cpaBHEHUN C MY>XUnHaMK (278 — 28,7%).

Bce naumeHTbl XanoBaamcb Ha CHUXEHME cnyxa (0QHO-
VNN JBYCTOPOHHEE), CYOBbEKTUBHbIN LUYM B yLLIAX HU3KOW
W CpeaHEeN TOHANMbHOCTU. JNNTEeNnbHOCTb TYrOyXOCTH
y 601bHbIX 0OTMevanachk ot 2 oo 50 nert.

Pesynstathl TIA nHtepnpetnposanncsb B COOTBET-
CTBUU C KJlaccudmrkaumven oTockeposa B 3aBUCUMO-
CTV OT COCTOSIHUS MOPOroB Ciyxa N0 KOCTHOM NPOBO-
numocTtun (KM), npepnoxerHHon H. A. MpeobpaxeHCKnm
n O. K. MatakmnHon (1973), roe BbloeNaAOTCA: TUMnNa-
HanbHasa (cpeaHue noporu K B gnanasoHe 0,5-2 kI,
no 20 ob), cmewanHas | (ot 20 go 30 gb), Il (> 30 ab)
n koxneapHas popmsl [3]. Mo gaHHbIM TMA, 13 968 60nb-
HbIX TMMNaHanbHas ¢GopmMa OTOCKIEepPO3a BbISIBAEHA Y
215(22,2%), cmewwanHas | -y 326 (33,7%), cmewanHas Il -
y 399 (41,2%) n koxneapHas — y 28 (2,9%). Takum obpa-
30M, MO HALWWM UCCNESOBAHNSAM B HACTOSILLLEE BPEMS
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B CTPYKTYpPE TYroyxoCTu Npu 0TOCKJIEPO3€E CMELLaHHAs
dopma BcTpeyaeTcs y 74,9% 6ONbHbIX.

Y Bcex 60/bHbIX NPU peyeBol ayanomMeTpum B 3a-
BUCUMOCTU OT BbIPAXEHHOCTM TYroyxoCTu OTMeYanach
100%-Hasa pa3bopuMBOCTb PeYUn, eCIM NOPOrn cnyxa
no KIM He npesbiwanm 30-35 ab, a npu akycTuyeckom
MMNenaHCoOMEeTpUM — TUMNAaHorpamMma Tuna «A» o
J. Jerger (1970) c oTCyTCTBMEM aKyCTU4ECKOro pednek-
Ca npu KOCTHO-BO3ayLIHOM nHTepsane (KBU) > 25 apb.

Y3B-TecTbl UrpatoT 60JbLUYIO POJib B BbISBIEHUN
«NEePBUYHOCTU» NN «BTOPUYHOCTM>» CEHCOHEBPAJIBHOIO
KOMMOHEHTA TYroyxoCTW Npu CMELLAHHOM popMe OTO-
cknepo3a, onpeaeneHum rmgponca nabupuHta n gna-
FHOCTUKM KOXJieapHOM popMbl OTOCKepo3a. Npu aHa-
nn3e peaynsratoB Y3B-ayaonomeTpumn BbISIBAEHO, YTO
051 60NbHbIX OTOCK1EPO30M MOPOrv YyBCTBUTESIbBHOCTU
Y3B cooteeTcTByiOT 10-15 ob, a npu koxneapHowm pop-
M€e OHM TaKXe HOPMasibHbIE NN HECKOJIbKO BhILLE, TOrAa
KaK Npu ceHcoHeBpasnbHOM TyroyxocTu (CHT) 3HaueHns
nokasartens coctasnsaoT Bcerga > 15 ob. Jlatepanuaa-
uma Y3B npu otocknepose n CHT HanpaBneHa B ny4wie
ChblLaLLee yxo npy 0OAHOCTOPOHHEM UM aCUMMETPUY-
HOM OBYCTOPOHHEM CHMXEHUU cnyxa [3, 5, 9].

KT BUCOYHBIX KOCTeW BbinonHeHa 'y 477 (49,3%) 60b-
HbIX OTOCKNEeP0O30M. [Toka3aHneM K MPOBEAEHMIO LAHHOIO
nccnenoBaHmsa ABNANNCb Mosiogon so3pacT (Ao 40 net),
Hannyne cumntoma LLisapua ansg ucknio4eHns akTMBHOIO
OTOCMOHIM03a, OAHOCTOPOHHSAS U CMeLlaHHas GopMbl
TYroyxocTu, peumamB TyroyxocTu nocne crtanenonna-
cTukmn, atakxke CHT npu Hann4Ymm cEMENHOro aHaMHe3a
TYroyxoCTu v HOPMaJibHbIX MOPOrOB HyBCTBUTENIbHOCTU
Y3B ans ncknioyeHns koxaeapHoi ¢opmMbl 0OTOCKIIEPO3a.

KT BMCOYHbBIX KOCTEN BbIMOMHANOCH 415 onpenene-
HUS HANMYKUS M PACNPOCTPaHEHNs 04aroB 0TOCK1IepO3a
B Kancyne nabupuHTa, a C NOMOLLbIO UCMOJIb30BaHUS
DEeHCUTOMETPUN — nx NnoTHocTn. deHecTpanbHas no-
Kanmaaumsa xapakTepmnsoBanacb pacnonoxXeHMeM ova-
roB OTOCKJIepOo3a B 061acTy OkHa NpenaBepus Kancyrbl
nabupviHTa, peTpodeHecTpaibHas — BOKpPyr 6a3anbHOro
M anuKanbHOr0O 3aBUTKOB, Y KPYII0Oro OKHA, NOyKpPYyXK-
HbIX KAHAJIOB 1 IHA BHYTPEHHEr O C/yXOBOro NpoxXoaa u
CMellaHHas — nx kombuHaumen. icnonb3oBaHne aeH-
CUTOMETPUM NO3BONISANO0 ONPEAENNTb MIOTHOCTL BbISIB-
JIEHHBIX 04aroB OTOCK1epO03a.

Mo Hawnm gaHHbIM, KT BUCOYHbBIX KOCTEN SABNSIETCSH
Ba>KHOW B ANArHOCTMKE NaTONI0rvi CPEAHErO N BHYTPEH-
Hero yxa C YyBCTBMTENbHOCTbIO METOA,A MO OTHOLLEHMIO K
oTockJieposy (86,9%), no3eonsioLas BbiopaTb agexksat-
HY!0 Ie4eBHYI0 TaKTUKY, CHUXAIOLLYIO PUCK BO3BHUKHOBE-
HUS OCNIOXHEeHNn. PeHecTpanbHas nokannaaums o4aros
BbIIBNSETCS B 76,3% cnyyaes, cMmelwaHHas — B 21,5% u
peTtpodeHecTpanbHasa — B 2,1%. OQHOCTOPOHHWI NMPO-
Luecc obHapyxeH y 6,5% naumeHToB. O6nuTepauys HALIN
OKHa nNpepnasepus otMeyeHa B 5,4% cnyyaes, coyeTta-
HVEe 0TOCK1IepO3a C GUCTYNON BEPXHETO MOJTIYKPYXHOIO
kaHana - B 1,1% n rnomycHbim obpa3oBaHnem 6apabdaH-
Howm nonoctn — B 1,1%. MNpn 0gHOCTOPOHHEM NpoLEecCe,
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BonbHOM TYyroyxocroio

/lfl\>

Hanobbl, aHaMHes, ocmoTp

AKyMeTpHUA 1

KT BUCOYHBIX KOCTEN

Jlop-opraHos u ayavonoruyeckoe BbICOKOrO pa3peLleHuns C
OTOMMWKPOCKONMA obcneposaHue AeHCUTOMETpren
AN |
v v
HenoareepaéHHbIN meTogom KT MNoareepXAEHHLIA meToaom KT
OTOCKNEepo3 OTOCKNEepo3
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AKTMBHbIM < 1000 eg H

HeaktusHbIA >1000 eg H

[

v

KoxneapHas ¢opma

CmewaHHan ¢opma

TumnaHansHas dpopma ]

Puc. 1. Cxema AnarHOCTUKU pa3inyHbIX GOpPM OTOCKIEpPO3a
y 60JIbHbIX C TYrOyXOCTbIO

Mo AaHHbIM ayamonornyeckoro obcnenosanus, B 73,3%
ciny4aeB ¢ nomMoubio KT BUCOYHbBIX KOCTEWN BbISIBIEHO
nopaxeHue BTOPOro yxa. Hamu oTMe4eHo, 4To CTeNeHb
JeMUHepanu3auum n ee pacnpocTpaHeHue Ha Kancyny
nabupuHTa cka3blBanCh Ha BbipaXXEHHOCTU CEHCOHEB-
panbHOro KOMMOHEHTa TyroyxocTtu. K Tomy xe 6osbLuoe
3HayeHue B AMarHoCcT1Ke JaHHOro 3aboneBaHmsa urpaet
kBanubukaumns peHtreHonora [3, 8].

Hamu paspaboTaH anroputm guarHoCTKmn pasnmny-
HbIX POPM OTOCKJIEPO3a, OCHOBAHHbIN HA KOMIMJIEKCHOM
obcnepoBaHnM NauneHTa, Ansa Belbopa onTyUManbHOM
TakTUKN peabunutauum TyroyxocTtu npu atom 3abone-
BaHuM (puc. 1).

B peaynbrate o6cnenoBaHns BbiiBIEHO 288 60NbHbIX
aKTVUBHOW CTagmen 0ToCcKepo3a, KOTOpbiM NpoBeae-
Ha MHaKTMBMpYOLWaa Tepanmd. Bo3pacT nauneHToB C
OTOCMNOHIrMo30oMm konebasncs oT 16 no 69 net (cpegHUIN —
39,2+ 1,81 roga). Mo gaHHbim TTA, TMnaHanbHasa dop-
ma BbisiBneHa y 39 (13,6%), cmewanHasa | —y 74 (25,7%),
cMewaHHas Il — y 147 (51%) n koxneapHas — y 28 (9,7%).

JdunarHo3 akTMBHOW CTagum yctaHaBNMBaNCs Ha OC-
HOBaHMN aHAMHECTUYECKMX 4aHHbIX (MOJI040M BO3pacT
naymeHTa (0o 40 net), Nporpeccupylowmnn xapakTep
TYroyxoCTu, MOSIBIEHNE NNUN YCUNIEHNE XapaKTEPHOro
wyma, oTpuuaTenbHaa AnHamuka ciiyxa nocne bepe-
MEHHOCTU 1 POOB, CEMEWNHbIN aHaMHe3 3ab01eBaHus),
OaHHbIX OTOMUKPOCKOMUK (MONOXUTENbHbIA CUMATOM
Weapua, JlemnepTa), guHamMunkn ayguonorn4eckoro
obcnenoBaHus, aaHHbix KT BUCOYHBIX KOCTEN (y4acTKu
OTOCMOHIMo3a pasnnyHoin nokannsauum < 1000 eg H
(Hounsfield) npn Hopme B +2000 — +2200 eg H) n onepa-
LLMOHHbIX HAXOA0K (MArkmMe, KPOBEHAMNOJTHEHHbIE O4aru).

JleyeHune nauneHToB C OTOCMOHMMO30M NpeaycMaTpm-
BaeT MHAKTUBALMIO aKTMBHbIX 04aroB C X NEPEBOAOM

B HEAKTUBHYIO CKJIEPOTUYECKYIO cCTaaunto. B otoene pas-
paboTaHa cxemMa NaToreHeTUYeCKON NHAKTUBUPYIOLLLEN
Tepanuu, B KOTOPOM NCMNOJIb30BaHbl BCE NONIOXUTESIbHbIE
4yepThbl NPeaLecTBYOWMX pa3paboTok U KpUTepmn ee
adppekTnBHOCTU. Bcem naumeHTam ¢ OTOCMOHIMO30M
NPOBOAUN TEPANUIO TPEXMECAYHBIMM KypCaMu, BKJIO-
yaowmmm bucdocdoHart (aneHgpoHat — 45 naumeHToB,
nbaHgpoHaT — 243 nauneHTa), npenapartbl KanbLuus,
¢dTopa (NaF) n Butamunna D, nog KoHTponem 61Moxu-
M KpoBu (Ca cBs3aHHbIN U CBOOOAHLIN, BUTAMUH D,
Mo4eBuHa, KpeaTnHunH), TMA n KT BUCOYHbIX KOCTEN.
Yucno KypcoB neveHns nogdupanocb MHANBMAOYaAb-
HO B 3aBMCMMOCTM OT UCXOOHOM NJIOTHOCTM O4aros rno
LaHHbIM aeHcutomeTpumn. KonnyecTso KypcoB onpe-
LenseTcd NNOTHOCTbIO 0TOOYAaros nNo gaHHbiM KT Bu-
COYHbIX KOCTEN C geHcutometpuen [7]. Npn nnoTHO-
CcTn oyaroB oTocrnoHrmosa < +300 eg H Ha3HayaeTcs
4 Kypca KOMMNJEKCHOW NHaKTUBUPYIOLWEN Tepanun,
npn +300 - +600 eg H - 3-2 n npmn +600 — +900 eg H -
2-1«kypca. No gaHHeIM KT BUCOYHBIX KOCTEN C AEHCUTOME-
Tpuen, 3a 1 Kypc nevenus (3 mecaua) LOCTUraeTca ynaoT-
HeHne oToouaros oo +150 ea H npncnons3oBaHmm B kade-
cTBe bucdocdoHaTa npenapara aneHapoHOBON KUCOTbI
n oo +250 eg H — n6aHapoHOBO KNCNOTHI.

B xone nevyeHus aygmonornyeckne napameTpbl He
rnokasaJsim 3Ha41MMOM pa3HuLLbl NoKasaTener No BO34yLuU-
Homy (BIM) nkoctHomy (KIM) 3BykonpoBeaeHmio +5-10 b
y 207 naumeHTOB. [loka3aHo, 4TO KOMIMJIEKCHas Tepanmsa
crnocobcTBYeT MUHEpanusaunm u ocnabnenuo ¢pep-
MEHTATUBHbIX NPOLLECCOB B OTOCMNOHIMO3HbIX 04arax
Karncynbl 1abupuHTa, 4TO BeAeT K cTabunusauum akTms-
HOCTM OTOCKJIEPOTUYECKOro o4vara B Karncyse nabupmuH-
Ta v CHUXXEHWNIO TEMNa NMPOrpeCcCUpPYIOLLLErO YXYOLLEHNS
cnyxa [3]. Kpome Toro, paHHas Tepannsa OCTaHaBInBaET
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Ta6nauya 1
MeToAaunku cTanegonjiacTuKn, NUCNoJsib3yeMbie y 00JIbHbIX OTOCKJIEPO30M
MeTopukn 2009 | 2010 | 2011 2012 2013 | 2014 | 2015 | 2016 | 2017 Bcero
Craneponnactuka ayToxpswom HaBeHy | 20 25 55 35 35 43 54 62 43 372
MoplwHeBasa cTanegonnacTuka 34 53 17 9 8 5 13 12 22 173
Cranegonnactuka NnpoTe30M Ha BEHY - - - 20 25 35 64 66 91 301
Bcero 54 78 72 64 68 83 131 140 156 846

POCT OTOCMOHIMO3HbIX 04aroB 1 NPensaTcTBYeT 06nuTe-
pauuu ynuTkn, 4To obecrnedynBaeT nyydllne yCcroBus npo-
BEAEHMNS CTaneoniacTuUkm U KOXneapHON MMMnaaHTaumum
NP1 NokasaHUsaX y 3TOro KOHTUHreHTa 6OMbHbIX.

PasnunyHble BapmaHTbl CTanefonaacTUKM BbIMOI-
HeHbl 846 nauneHTam, n3 H1UX B 166 cnydadax — nocne
MHaKTMBMPYIOLLEN Tepannun. Bo3pacT onepnpoBaH-
HbIX NauneHToB konebancs ot 19 no 74 net (cpegHUn —
44,63 +1,91). HYawie onepauum noaBepranancb XeHLVHbI
(603 - 71,3%) no cpaBHEHMIO C My>X4nHaMu (243 — 28,7%).
Mo gaHHbIM TTA, TMNaHanbHas ¢gopma OToCKNepPo3a
BbiiBNEeHa y 229 (27,1%), cmewanHas | —y 321 (37,9%)
1 cMmewwaHHas Il —y 296 (35%) 605bHbIX.

MNokazaHmsMU K NPOBEAEHUIO ONEPaLnmM ABASIINCH:
Hanuyme TMMnaHasabHOM N CMeLaHHON GOpPM OTOCKJS1Ee-
po3a c KB B 30He peyeBbIx HaCcTOT He MeHee 25 b, oT-
CYTCTBME aKTUBHOCTU OTOCKIEPOTUYECKOrO NpoLecca
(nnoTHOCTb OTOO4YaroB He meHee +1000 eg H) ncomatu-
YyecKMx NPOTUBONOKasaHuii. NopwHeBas ctanegonna-
cTuka nposegeHay 173 (20,4%), meToamka npoTe30M Ha

ayTtoBeHy — y 301 (35,6%) n ayTOXpALLOM Ha ayTOBEHY —
y 372 (44%) 60nbHbIX (Tabn. 1). Onepauns BbINONHAIACh
MHTpaMeaTasibHbIM NOAX0A0M MPEVMYLLLECTBEHHO MOA,
MEeCTHOW aHecTe3nen A MHTpaonepaumMoHHOW OLEeH-
Kn cnyxa. JlasepHasa acCUCTEHLNSA NCNOJIb30Basnach Ha
aTtane ctanegotomun B 801 cnyyae, mukpobop — B 40
M MHCTPYMEHTAJIbHAs TEXHUKA — B 5.

Bbibop MeToauKmM cTanegoniacTuky 3aBmuces oT BO3-
pacTta naumeHTa, CTerneHn akTMBHOCTU N pacnpocTpa-
HEHHOCTN OTOCKJ1IEP03a, COCTOAHUSA C/TYXOBOM OYHKLUN,
0ocobeHHOCTel aHaTOMUM HULIW OKHa NpeaaBepus n
TedyeHus onepauuu (puc. 2) [2]. Ana dopmMmupoBaHuma
nepdopaunm oCHOBaHUS CTPEMEHUN B 6ONbLUNHCTBE
cnyyaes npumensnn CO,-nasep (A - 10,6 mMkm) C 3ep-
KabHbIM LUAPHUPHBIM MaHUMYSTOPOM, COBMELLEHHbIM
C MUKPOCKOMOM, MMeLLNI PneLl-CKkaHep 1 cyrnepum-
NyNbCHbIV pexXnMm, a Takxe Mnkpobop. Jns npoTe3npo-
BaHMS CTPEMEHU MCMOJIb30BAINCh XPSILLEBbLIE MPOTESbI
M3 YLLIHOW PaKOBWHbI NALMEHTA U TUTAHOBbIE NMPOTES3bI
CTpeMeHU. PaaMepbl ayTOXPSLLEBLIX NPOTE30B OblIN

bonbHOM OTOCKNEpO30OM

TumnananeHaa ¢opma

Y

CmewaHnHas ¢popma I u I

k4

Monopoii Bo3pact CpepHwii Bo3pacT
(<30 ner) (>30 ner) u 6onee
MHakTuBUpyowWwan
Tepanua
h
y
b, MeToauKa yCTaHOBKMU 2
MopwHesas npoTesa Ha ayToBeHy AyToTKaHesan
MEeToAMKa MeToAMKa

Puc. 2. Cxema anroputma Bblbopa MeTOAMNKN CTaneaon1acTmkm
y 60J1bHbIX OTOCKJ1IEPO30M
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Tabnnya 2
XapakTepucTuka meToauk ctanenonnactTtuku n popm otockneposa
MeToauka ctaneponnacTukm
dopma oTockneposa Bcero
nopLliHeBas npoTes3 Ha BeHY ayToOXpSL Ha BEeHY
TumnaHanbHas 67 109 53 229 (27,1%)
CmewwaHHas | 72 94 155 321 (37,9%)
CmewwaHHas ll 34 98 164 296 (35%)
Bcero 173 (20,4%) 301 (35,6%) 372 (44%) 846 (100%)
Ta6nnya 3
Oco6GeHHOCTM BO3pacTa 60/bHbIX NPU pa3nyHbiX GpopMax oToCcKneposa
dopma oTockneposa dopma oTockneposa
M BO3pacT 60J1bHbIX TUMNaHanbHas cmelwaHHas | cmewaHHas Il
CpepnHuii BO3pacT, rogbl 40,3+1,48 44,4 +1,28 48,07 = 1,34
unHamMmunka Bo3pacTa 19-71 ropga 24-74 ropa 23-70 net

L - 3,5 mm, SD - 0,8-1,0 MM, METANIN3MPOBAHHBIX
npote3oB — L — 4,25 mm, SD - 0,4-0,6 mm. 115 OUeHKM
GYHKLUMOHANBHBIX PE3YNLTAaTOB ONPEAENsisiv CIyXOBbIE
noporu no KI n sennunny KBU go, yepes 8—10 gHen,
1, 3, 6 n 12 mecsaueB Nocne onepavumm No BCEMY anana-
30HY ayaMOMETPUYECKON TOH-LUKabI.

MNMopLliHeBas MeToavka CTaneonnacTUKM BbIMOJHS-
Nacb y NaUnEHTOB MOMOA0I0 BO3pacTa Npy NOBbILLEH-
HOM KPOBOTEYEHUM BO BPEMS Onepauum, aHoManmsax
CTPOEHMS HULLUN OKHAa NpeaaBepus 1 NMLeBOro Hepea
n obnnTepupyowmx popmax otockseposa. LLnpokas
cTanefoToMUs UM YacTMYHaAs CTaneasKkToOMMsS C ycTa-
HOBKOW NPOTE3a CTPEMEHUN NN Ay TOXPSILLLA HA ayTOBEHY,
N30NUVPYIOLLYIO XXUAKOCTU NPenaBepus, UICNob30Banach
y NaUMeHTOB CpeaHero B03pacTa, CMELIaHHOM TYroyXxo-
CTN, HeBOJIbLLMX OYarax 0ToCKepo3a U UHTpaonepaLm-
OHHOW nepenumMmeopee. Hannyme BeHbl NoL NPOTE30M
ynydllaeT 3Bykonepenayy B paHHeM nocneonepaum-
OHHOM Nepunoae BCNeaCTBUE NOSIBIIEHUS XECTKOCTU B
Lenu CIyXOBbIX KOCTOYEK, M’MAPOANHAMUKY XNOKOCTU
BHYTPEHHEr0 yxa U CHUXaeT PUCK NOCneonepaLmoH-
HbIX OCJIOXHEHUIN.

Mpn aHanuse MeTOAMK CTaNeaoNIacTUKM B 3aBUCU-
MOCTM OT GOPMbI OTOCKIEPO3a OTMEYEHA TEHAEHLVS
MCMNONb30BaHUS LUMPOKON CTanegoTOMUU 1 YaCTUYHON
CTanefsKkTOMUM C YCTAHOBKOW NMPOTE3a Ha ayTOBEHY,
N30JINPYIOLLYIO XUAKOCTM BHYTPEHHEr0 yXa, Y 60JIbHbIX
cMelLlaHHon popmoii oTockneposa (Tab. 2). MNpu aTom
BbISIBNIEHO YBENIMYEHME CPEeAHEr0 BO3pacTa onepmpo-
BaHHbIX OOJIbHbLIX C BLICOKMMW NOpPOramMm nNo KOCTHOMY
3ByKOMNpoBeeHuto (Tabn. 3).

lMocne nopLwHEBOW CTanefonaacTkKY aydlne pe-
synbratsbl (KBU < 10 dB) mbl Habntopanu yepes 6 mecsi-

ueB nocne onepauumy 78% nauneHTos. Jlyylime paHHue
GYHKUMOHaNbHbIE pe3ynbTaThl NPy 3TOM METOAMKE MoJy-
YeHbl IPY UCMONBb30BAHMM NPOTE3a CTPEMEHN AMAMETPOM
0,6 mm. TNocne cTtanegoOToOMUKM C YCTAHOBKOW NpoTe3a
CTpemMeHu Ha ayToBeHy 3akpbiTne KB < 10 gb yepes
6 mecsaues oTMedeHo y 96% nauuneHToB. [locne yacTuy-
HOW CTanenskTOMMUK C UCMOJIb30BAHMEM Ay TOXPSILLEBOIO
npoTesa, yCTaHOBJIEHHOI 0O Ha ayTOBEHY, 3akpbiTne KBU
0o 10 ob yepes 1 mecsu BbiBNeHo Yy 78% ny 96% naun-
E€HTOB —4epe3 3 MecsaLa Nnocne onepawumm C yayyleHnem
noporos KI1 no Bcemy gnanasoHy 4acToT B npegenax
10-20 pob. Mpwu ctanegonnacTtuke y 166 6051bHbIX NOCne
VHaKTUBMPYIOLLEN Tepannum B OONbLUNHCTBE Clly4Yaes
OTMeEYeHa BbICOKas MIOTHOCTb O4aroB OTOCKJIEpo3a U
OTCYTCTBME MX MOBTOPHOM aKkTUBaLMKM B AaNIbHENLLEM.
dyHKUMOHaNbHbIE pe3ynbTaThl ONepaumini CpaBHUMbI C
TaKkOBbIMW B HEAKTMBHOW CTaAnM OTOCK/1Iepo3a.

B paHHem nocneonepaumoHHoM nepuogey 7 (0,8%)
nauveHToB OTMeYasnoch nosbiweHmne noporos Kl Ha
25-30 ob B Anana3oHe BCeX 4aCTOT ayauOMETPUYECKON
TOH-wwkanbl, U3 HUXy 3 (0,5%) nocne moaudnLMpPOBaH-
HOW cTanegonnacTuku, y 2 (0,2%) — yacTuyHoM cTane-
[9KTOMUM C UCMOJSIb30BAHMEM ayTOXPSLLEBOro NpoTesa
cTpemMennny 2 (0,2%) — nopLuHEBOV cTanegonnacTuku.
Y 2(0,2%) naumeHTOB Npu 06MTEPUPYIOLLEM OTOCKI1E-
po3e BO3HMKNA rayxoTa. Peunamea TyroyxocTtu nocne
onepaumm He OTMEYEHO.

BbiBOAbI

Takum 06pa3omM, COBpeEMEHHaAs AMarHocTuka oTo-
CcKJliepo3a C y4eTOM BbICOKOW YaCTOTbl OTOCMOHIMo3a
(y 29,8% 60/bHbIX) 1 CMELUAHHbIX GOPM TYrOyX0CTH
(y 74,9%) ponxHa OCHOBbIBATbCS HA KOMMJIEKCHOM
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o6cnenoBaHUM NauneHTa ans Bbibopa onTumasbHOM Tak-
TUKM peabunutaumm TyroyxocTn npy 3ToM 3abosieBaHumm.
KomnnekcHas nHakTMBmpyoLLasa Tepanus He3aBsncumo
OT JIoKanusaumm akTUBHbIX 04aroB rnpekpatliaeT nx pocrT,
CTabunnmnanpyeT CNyxoBYyto PYHKLIUIO 1 CO34aeT yCI0BUS
aAng apPEeKTUBHONo XMPYpPrmyeckoro BMeLlaTesibCTea,

JINTEPATYPA

3ABOJIEBAHUA YXA U CYPAOJIOIMNA

CHMXEHWNSA PUCKOB €ro OCJ/IOXHEHU U peunansa Tyro-
YyXOCTW. BbIGOP XMpypruyecko MeToamkn peabmnmntaumm
TYroyxocTu y 60JIbHbIX OTOCKJIEPO30M SIBISIETCHA UHAN-
BUAYasSIbHbIM, HO, Y4UTbIBAs Nydive GyHKLUNOHANbHbIE
pes3ynsrarhl, NPeanoYTUTEeNIbHA LWMPOKada cTane4oToMuns
C N30naumen XnaKkoctTen npennBepus.
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ALGORITHM OF DIAGNOSIS AND REHABILITATION
OF HEARING LOSS IN PATIENTS WITH OTOSCLEROSIS
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3G. V. Kurilenkov, 'V. E. Kiselius

'Sverzhevskii’ Scientific Research Clinical Institute of Otorhinolaryngology of Moscow Healthcare Department

2Russian Medical Academy of Continuous Professional Education of the Ministry of Healthcare of Russia
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SUMMARY. The examination’s algorithm of 968 patients with
otosclerosis were presented to determine its types and tactics of
hearing loss rehabilitation. The active otosclerosis (otospongiosis)
was foundin 288 (29.8%) patients. The tympanic form of otosclerosis
was foundin 215 (22.2%) patients, mixed | —in 326 (33.7%), mixed Il —
in 399 (41.2%) and cochlear —in 28 (2.9%), according to the pure tone
audiogram. The diagnostic and treatment features were described in
288 patients with otospongiosis. 846 different variants of stapedotomy
was performed: piston stapedotomy — 173 (20.4%), stapedectomy by
placing a prosthetis to a vein graft — 301 (35.6%), stapedectomy by
placing a cartilage graft to a vein graft — 372 (44%). The indications
for methods of stapedotomy and surgical treatment features were
described depending on the forms of otosclerosis.

Introduction

According to the literature, clinical otosclerosis
is observed in 0.1-1% of the world’s population [12].
According to clinical and morphohistochemical studies,
active (immature, otospongioznye) foci are found that
occurin 11-30% of patients with otosclerosis, moderate
active — in 33.6%, and inactive (mature, otosclerotic) in
36% [1, 13]. According to many experts, the diagnosis
of otosclerosis does not cause difficulties, and the only
method for the hearing loss rehabilitation in this disease
is surgical treatment. At the same time, the use of new
methods of objective visualization of the temporal
bone indicates a variety of density and localization of
otosclerosis foci, anomalies and structural features of
the temporal bone, simulating hearing loss characteristic
of otosclerosis [10, 11, 14]. Ignoring the inactivating
therapy of active fenestral otosclerosis leads to a
hearing loss recurrence after the piston stapedoplasty
technique, which is sufficient, but not ideal, and in
case of the cochlear form and high degree of hearing
loss — to the obliteration of the cochlea, which causes
difficulties with cochlear implantation. All this motivates
the expansion of methods for diagnosing otosclerosis,
the use of individual tactics of conservative and surgical
treatment of various forms of the disease to achieve the
best functional result.

KEY WORDS: otosclerosis, otospongiosis, tonal audiometry,
stapedoplasty, hearing loss.

Purpose of the study
Analysis of the diagnosis algorithm and treatment
tactics of patients with otosclerosis.

Research materials and methods

A retrospective analysis of the results of the
examination of 968 patients with otosclerosis was
carried out in the Department of Ear Microsurgery of
Sverzhevskii’ Scientific Research Clinical Institute of
Otorhinolaryngology of Moscow Healthcare Department
from 2009 to 2017, which included otomicroscopy and
audiological studies (tuning fork tests (calibrated tuning
forks C128’ s12)» pure tone (PTA) and speech audiometry
(audiometer is MA-31 (Germany) and GSI-61 (USA)),
acoustic impedancemetry (AT235h, Interacoustics
(Denmark)) and ultrasound audiometry), computed
tomography (CT) scan of the temporal bones.

Ultrasound audiometry was performed to study the
auditory function by the method of B. M. Sagalovich and
K. P. Pokryvalova (1963) [6] with the definition of the
auditory threshold to ultrasound (100 kHz resonant
frequency, the threshold is up to 15 dB) and the
phenomenon of its lateralization using an ultrasound
audiometer Ekhotest-02 (Hyperion (Russia)). The
temporal bones were studied with a GE Lightspeed
16 computed tomograph of General Electric (USA) using
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a high-resolution CT method with a slice thickness
of 0.625 mm followed by multiplanar reconstructions
in axial and coronary projections in bone mode and
densitometry. The analysis of the results of inactivating
treatment of 288 patients with the active otosclerosis,
as well as of surgical interventions in 846 patients with
tympanic and mixed otosclerosis is presented. The
periods of dynamic observation are 1-8 years.

Results and its discussion

968 patients with various forms of otosclerosis
(288 (29,8%) patients had the active phase of the disease)
were examined in the Department of Ear Microsurgery
of Sverzhevskii’ Scientific Research Clinical Institute of
Otorhinolaryngology of Moscow Healthcare Department
from 2009 to 2017. The age of patients ranged from
16 to 74 years old (average is 41.9 = 1.86). Women
had the disease more often (690 - 71.3%) than
men (278 — 28.7%).

All patients complained of hearing loss (single or
bilateral), subjective tinnitus of low or medium tone.
The duration of hearing loss in patients was from 2 to
50 years.

The PTA results were interpreted in accordance
with the classification of otosclerosis depending on the
state of bone-conduction (BC) thresholds, proposed by
N. A. Preobrazhensky and O. K. Patyakina (1973), where
the following types stand out: tympanic (average BC
thresholds in the range of 0.5-2 kHz to 20 dB), mixed |
(from 20 to 30 dB), Il (> 30 dB) and cochlear forms [3].
According to PTA, the tympanic form of otosclerosis
was detected in 215 (22.2%), mixed | — in 326 (33.7%),

EAR DISEASES AND AUDIOLOGY

mixed Il — in 399 (41.2%) and cochlear — in 28 (2.9%)
patients out of 968. So, according to our research, 74.9%
of patients have mixed otosclerosis in the structure of
hearing loss.

During speech audiometry, all patients had 100% speech
intelligibility depending on the severity of hearing loss, if
the BC thresholds did not exceed 30-35dB, and atype A
tympanogram according to J. Jerger classification (1970)
with no acoustic reflex with air-bone gap (ABG) > 25 dB
was observed during acoustic impedancemetry.

Ultrasound tests play animportant role in identifying
the primary or secondary nature of the sensorineural
component of hearing loss in a mixed otosclerosis,
as well as determining the Méniére’s disease and
diagnosing the cochlear otosclerosis. When analyzing
the results of ultrasound audiometry, itis revealed that
the hearing thresholds of ultrasound examination of
otosclerosis patients correspond to 10-15dB, anditis
also normal or slightly higher for cohlear form, whereas
thevalues are always > 15 dB for sensorineural hearing
loss (SNHL).

Lateralization of ultrasound with otosclerosis and
SNHL is directed to a better hearing ear in case of
unilateral or asymmetric bilateral hearing loss [3, 5, 9].

CT of the temporal bones was performed in
477 (49.3%) patients with otosclerosis. The indications for
this study were ayoung age (up to 40 years), the presence
of Schwartz sign to exclude active otospongiosis,
unilateral and mixed hearing loss, recurrence of hearing
loss after stapedoplasty, and SNHL in the presence of
a family history of hearing loss and normal ultrasound
hearing thresholds to exclude the cochlear otosclerosis.

Hearing loss patient

/’N

Complaints, anamnesis, Audiometry and High-resolution CT of
ENT examination and audiological temporal bones with
otomicroscopy examination densitometry
\J, I J’//’

Otosclerosis unconfirmed by CT

Otosclerosis confirmed by CT

T iy

Active < 1000 HU Inactive > 1000 HU
|
v
Cohlear form Mixed form Tympanal form

Fig. 1. Diagnosis scheme of various forms of otosclerosis
in patients with hearing loss
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CT of the temporal bones was performed to determine
the presence and spread of foci of otosclerosis in the
bony labyrinth capsule, and densitometry was performed
to determine its density. Fenestral localization was
characterized by the location of otosclerosis foci in the
region of the vestibule of the bony labyrinth capsule,
retrofenestral localization — around the basal and apical
turns, at the round window, the semicircular canals
and the bottom of the internal auditory canal, mixed
localization — combination of previous localizations. The
densitometry made it possible to determine the density
of the detected foci of otosclerosis.

According to our data, CT scan of the temporal bones
is important in diagnosing the pathology of the middle
andinner ear with the sensitivity of the method in relation
to otosclerosis (86.9%), allowing choosing adequate
treatment tactics that reduce the risk of complications.
Fenestral localization of foci is detected in 76.3% of
cases, mixed - in 21.5% and retrofenestral — in 2.1%.
A unilateral process was found in 6.5% of patients. The
obliteration of the window niche was noted in 5.4% of
cases, the combination of otosclerosis with the fistula
of the upper semicircular canal —in 1.1% and the glomus
tumour of the tympanic cavity — in 1.1%. According to
an audiological survey, CT scan of the temporal bones
revealed damage to the second ear in 73.3% of cases
of unilateral process.

We noted that the degree of demineralization and its
extensionin the labyrinth capsule affected the severity of
the sensorineural component of hearing loss. In addition,
radiological qualifications play an important role in the
diagnosis of this disease [3, 8].

We have developed an algorithm for diagnosing
various forms of otosclerosis, based on a comprehensive
examination of the patient, to select the optimal tactics
for the rehabilitation of hearing loss in this disease (fig. 1).

The survey revealed 288 patients with the active stage
of otosclerosis, who underwent inactivating therapy.
The age of patients with otospongiosis ranged from
16 to 69 years (average is 39.2 + 1.81 years). According
to PTA data, the tympanic form was found in 39 patients

39

(13.6%), mixed | — in 74 (25.7%), mixed Il — in 147 (51%)
and cochlear - in 28 (9.7%).

The diagnosis of the active stage was established
on the basis of anamnestic data (young patient age (up
to 40 years), progressive hearing loss, appearance or
enhancement of specific noise, negative dynamics of
hearing after pregnancy and childbirth, family history of
the disease), otomicroscopy data (positive Schwartz sign,
Lempert sign), dynamics of an audiological examination,
CT data of the temporal bones (areas of otospongiosis of
differentlocalization < 1000 Hounsfield units (HU), when
+2000 - +2200 HU is normal) and surgical findings (soft
foci filled with blood).

Treatment of patients with otospongiosis involves
the inactivation of active foci with its transition to the
inactive sclerotic stage. The department has developed
a pathogenetic inactivating therapy scheme which
uses all the positive features of previous developments
and the criteria for its effectiveness. All patients with
otospongiosis were treated with three-month courses,
including bisphosphonate (alendronate — 45 patients,
ibandronate — 243 patients), calcium, fluoride (NaF) and
vitamin D drugs, controlled by blood biochemical analysis
(Ca bound and free, vitamin D, urea, creatinine), PTA
and CT of the temporal bones. The number of treatment
courses was chosen individually depending on the initial
density of fociaccording to densitometry. The number of
coursesis determined by the density of the fociaccording
to CT scan of the temporal bones with densitometry [7].
4 courses of complexinactivating therapy are prescribed
for a density of foci of otospongiosis < +300 HU,
2-3 courses —for +300 — +600 HU and 1-2 courses — for
+600 — +900 HU. According to CT scan of the temporal
bones with densitometry, 1treatment course (3 months)
increases the density of foci to +150 HU when using the
alendronic acid as bisphosphonate and up to +250 HU
when using the ibandronic acid.

During the treatment, the audiological parameters did
not show a significant difference in the values of air (AC)
and bone (BC) conduction + 5-10 dB in 207 patients. It
has been proven that complex therapy contributes to

Table 1
Methods of stapedoplasty used in patients with otosclerosis

Methods 2009 | 2010 2011 2012 2013 2014 2015 2016 2017 Total
Stapedoplasty with installation

of cartilage graft to a vein graft 20 25 55 35 35 43 54 62 43 372
Piston stapedoplasty 34 53 17 9 8 5 13 12 22 173
Stapedoplasty with installation

of prosthetis to a vein graft B - - 20 25 35 64 66 i 301
Total 54 78 72 64 68 83 131 140 156 846
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Otosclerosis patient

Tympanal form

Y

Mixed form | and Il

A 4

Young age Middle age
(< 30 years) (> 30 years) and more
Inactivating therapy
h
Y
X Installation of y
Piston prosthetis to a vein graft Installation of cartilage
method graft to a vein graft

Fig. 2. Algorithm for choosing the methods
of stapedoplasty in patients with otosclerosis

mineralization and inhibition of enzymatic processes in
the otospongiosal foci of the labyrinth capsule, which
leads to stabilization of the activity of the otosclerotic
foci in the labyrinth capsule and a decrease in the rate
of progressive hearing loss [3]. In addition, this therapy
stops the growth of the otospongiosal foci and prevents
the obliteration of the cochlea, which provides the best
conditions for stapedoplasty and cochlear implantation
for indications in this group of patients.

Different types of stapedoplasty were performed in
846 patients, 166 cases of which were after inactivating
therapy. The age of the operated patients ranged from 19
to 74 yearsold (average is 44.63 = 1.91). Operations were
performed for women more often (603 — 71.3%) than for
men (243 — 28.7%). According to PTA data, the tympanic
otosclerosis was detected in 229 (27.1%), mixed | —in
321 (37.9%) and mixed Il — in 296 (35%) patients.

The indications for the surgery were: the presence
of tympanal and mixed otosclerosis with ABG at speech
frequencies of at least 25 dB, inactive otosclerotis
process (density of foci of atleast +1000 HU) and absence
of somatic contraindications. Piston stapedoplasty was
performedin 173 (20.4%), the stapedectomy by placing a
prosthetistoavein graft—in 301 (35,6%), stapedectomy
by placing a cartilage graftto a vein graft —in 372 (44%)
patients (table 1). The surgery was performed by an
intrameatal approach mainly under local anesthesia for
intraoperative hearing assessment. Laser assistance was
used at the stage of stapedotomyin 801, microbore —in
40 and tool equipment —in 5 cases.

Experimental and clinical Ne 1 (01)
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The choice of stapedoplasty method depended on
the patient’s age, the degree of activity and prevalence of
otosclerosis, the state of auditory function, the anatomy
features of the window niche and the course of the surgery
(fig. 2) [2]. In most cases, a CO, laser (A is 10.6 mkm)
with a mirror articulated manipulator combined with a
microscope, having a flash scanner and a superimpulse
mode, as well as a microbore, was used to form the
perforation of the base of stapes. The cartilage grafts
from the patient’s auricle and titanium prostheses of
the stapes were used. The sizes of cartilage graftswere
L-3.5mm, SD-0.8-1.0 mm, size of metallized prostheses
were L — 4.25 mm, SD - 0.4-0.6 mm. To assess the
functional results, the bone-conduction thresholds and
the ABG before the surgery and after 8-10 days, 1,3, 6
and 12 months after the surgery over the entire range
of audiometric tone-scale were determined.

Piston stapedoplasty was performed in young patients
with increased bleeding during surgery, anomalies of
the structure of the window niche and facial nerve and
obliterating forms of otosclerosis. Wide stapedotomy
or partial stapedectomy with the installation of a stapes
prosthetis or cartilage graft to a vein graft, isolating the
vestibule fluids, was used in patients of middle age, mixed
hearing loss, small foci of otosclerosis and intraoperative
perilymphorrhoea. The presence of a vein under the
prosthesis improves sound transmission in the early
postoperative period due to the appearance of stiffness
inthe ossicular chain, the hydrodynamics of the inner ear
fluid and reduces the risk of postoperative complications.
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Table 2
Characteristics of methods of stapedoplasty and forms of otosclerosis
Method of stapedoplasty
Form of otosclerosis Total
iston prosthetis to avein | cartilage graft to a vein
p graft graft
Tympanal 67 109 53 229 (27.1%)
Mixed | 72 94 155 321 (37.9%)
Mixed Il 34 98 164 296 (35%)
Total 173 (20.4%) 301 (35.6%) 372 (44%) 846 (100%)
Table 3
Features of the age of patients with various forms of otosclerosis
Form of otosclerosis
Form of otosclerosis and age of patients
tympanal mixed | mixed Il
Average age, years 40.3£1.48 44.4+1.28 48.07 £ 1.34
Age dynamics 19-71 years 24-74 years 23-70 years

When analyzing the methods of stapedoplasty
depending on the form of otosclerosis, there is atendency
to use wide stapedotomy and partial stapedectomy with
the installation of a prosthesis on a vein graft isolating
inner ear fluid in patients with a mixed otosclerosis
(table 2). At the same time, an increase in the average
age of the operated patients with high bone-conduction
thresholds (table 3) was found.

After piston stapedoplasty, the best results
(ABG < 10 dB) were observed 6 months after surgery
in 78% of patients. The best early functional results with
this technique were obtained using a stapes prosthesis
with a diameter of 0.6 mm. After stapedotomy with the
installation of a stapes prosthesis on a vein graft, the
closure of ABG of < 10 dB after 6 months was observed
in 96% of patients. After partial stapedectomy with the
installation of a cartilage graft to a vein graft, closure
of ABG up to 10 dB after 1 month was detected in
78% and in 96% of patients — 3 months after the surgery
with improvement of BC thresholds over the entire
frequency range within 10-20 dB. In most cases of
stapedoplasty in 166 patients after inactivating therapy,
a high density of otosclerosis foci and the absence of
its re-activation in the future was noted. The functional
results of surgeries are comparable to those in the
inactive stage of otosclerosis.

In the early postoperative period, 7 (0.8%) patients
showed an increase in BC thresholds by 25-30 dB in

the range of all frequencies of the audiometric tone-
scale, 3 (0.5%) of them — after modified stapedoplasty,
2(0,2%) — after partial stapedectomy with the use of stapes
cartilage graft and 2 (0.2%) — after piston stapedoplasty.
2 (0.2%) patients with obliterating otosclerosis showed
deafness. Recurrence of hearing loss after surgery is
not marked.

Conclusions

To sum up, modern diagnostics of otosclerosis, taking
into account the high frequency of otospongiosis (in
29.8% of patients) and mixed hearing loss (in 74.9%),
should be based on a comprehensive examination of the
patient to select the optimal tactics for the rehabilitation of
hearingloss in this disease. Comprehensive inactivating
therapy regardless of the localization of active foci stops
its growth, stabilizes the auditory function and creates
conditions for effective surgical intervention, reducing the
risk of its complications and recurrence of hearing loss.
The choice of a surgical technique for the rehabilitation
of hearing loss in patients with otosclerosis is individual,
but wide stapedotomy with isolation of vestibule fluids
is preferable, given the best functional results.
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PE®EPAT. Ha cerogHsaWHWN aeHb noancomMHorpadus asnsaertcs
30J10TbIM CTAHAAPTOM AMArHOCTUKU CUHAPOMA OOCTPYKTUBHOIO
anHoa cHa. OgHako, HECMOTPSA Ha CBOIO BbICOKYIO MHDOPMATUB-
HOCTb M 06BEKTUBHOCTb AaHHbIX, MOJIMCOMHOrpadus He No3BONSA-
eT onpenennTb, 3a CHET Kaknx CTPYKTYP BO3HUKAET 0OCTPYKLUSA
BEPXHUX ObIXaTesbHbIX MYTEN, YTO ABSETCS OCHOBOW B oNpeaene-
HUYM BbIOOpa TaKTUKKM ledeHns. B HacTosLLee BpemMs C 3TOM Liesblo
NPOBOASAT NCCNEA0BAHNE BEPXHUX OblXaTENbHbIX MyTEN BO BPEMSA
MeOMKAaMEHTO3HOro CHa — cnmn-aHgockonuio. CyuiecTsyeTt 6onee
10 cnCTEM OLEHKU CANN-3HA0CKOMNUN, KaxXaas N3 KOTOPbIX UMeeT
CBOM NpenmMylLLLecTBa N HefocTaTku. B cTaTtbe npeacTaBneHa pas-
paboTaHHas Hamu cuctema oueHkn MPKH (markoe Hebo — poTo-
rnoTKa — KOPEHb A3blka — HAArOPTAHHUK) C LENbI0 aeTtanmsaunm
MHPOpMaLMM 1 ONTUMM3ALNM aHaNU3a NONYYEHHbIX AAHHbIX C
y4eTOM BCMOMOraTesibHbIX NP06, a Takxe afanTupoBaHHaAa 4
MCNONb30BaHNS PYCCKOA3bIYHBIMUY UCCea0BaTENAMMN.

KJTKOYEBbBIE CJTOBA: COAC, cnun-aHagockonusa, VOTE, NOHL, MPKH.

Jonroe Bpems oMarHo3 cuHapoma o6CTpPyKTUBHO-
ro anHoa cHa (COAC) ycTtaHaBnMBasca Ha OCHOBaHUM
xanob, aHamHe3a, 0OLLEr0 U OTOPUHONAPUHTONOI -
4eCKOro 0OCMOTpPa, OLEHKM COMYTCTBYIOLLEN COMATU-
yeckon natosnoruu [1].

Ha cerogHsawHnn aeHb nonncomuorpadwus (MNCr)
ABNgeTcH 30/10TbiM cTaHaapTom gnarHoctukmn COAC
[1,2,9, 15, 19]. OgHako, HECMOTPS Ha CBOIO BbICOKYIO
MHDOPMATUBHOCTb U 0O BLEKTUBHOCTb AaHHbIX, MNCI
HE NO3BONSIET ONPEAENNTb, 3a CHET KAKNX CTPYKTYP
BO3HMKAET 0OCTPYKLUMSA BEPXHUX AblXaTeNbHbIX NyTel
(BAIM), 4yTo siBNSIeTCA OCHOBOW B oNpeaeneHnm Belbo-
pa TakTukm nevenunda [9]. B 1978 rony B. Borowiecki c
COaBT. NpMeHus Npoby Mionnepa gns onpegeneHuns
YPOBHS KONanca BEPXHUX AbIXaTebHbIX MyTEN y Na-
umneHToB ¢ COAC [11]. NMpoba Mionnepa npoBognTCA B
NOJIOXEHMN fiexXa Ui cnas, nocne GopcrupoOBaAHHOIO

'Scientific and Clinical Center of Otorhinolaryngology

of the Federal Medical and Biological Agency

2Sechenov’ First Moscow State Medical University of Ministry of Health
of Russia (Sechenovskii University)

SUMMARY. To date, polysomnography is the gold standard for the
diagnosis of obstructive sleep apnea. However, despite its high
information content and objectivity, polysomnography does not allow
determining which structures cause upper airway obstruction, which
isthe basis for determining the choice of treatment tactics. Currently,
forthis purpose, the upper respiratorytractis being examined during
drug-induced sleep — sleep endoscopy. There are more than 10 sleep
endoscopy clasification systems, each has its own advantages and
disadvantages. The article presents the MRKN clasification system
(soft palate — oropharynx — tongue root — epiglottis in Russian)
developed by us, with the aim of detailing information and optimizing
the analysis of the data obtained, taking into account auxiliary tests,
and adapted for use by Russian-speaking researchers.

KEY WORDS: OSA, sleep endoscopy, VOTE, NOHL, MRKN.

Bbl0OXa NauneHTa npocAT caenartb BAOX NPU 3aKPbl-
TOM HOCce u pTe. B ato Bpema BAI ocmaTpusaloT npu
nomowwn pmubpockona [12]. PaHee aTa npoba wunpo-
KO NpPUMeEHsNach B NpakTuUke OTOPUHOIAPUHIosiora n
AABN1I9N1aCb OA4HUM U3 KPUTEPUEB NPOrH03a apPeKkTuB-
HOoCTM yBynonanatodapuHronnacTtuku [18]. B npouec-
ce nucnosnb3oBaHua Npobbl Mionnepa, B HaCTHOCTH,
B CBA3U C €e HU3KON MHPOPMAaTUBHOCTBIO B OTHOLLE-
HUM runodapuHreasbHOro ypoBHa 06CTPYKLWK, BO3-
HUKNa NoTpebHOCTb B MPOBEAEHUN UCCNe0BaHNS B
YCNOBUSAX, MakCUMaJibHO NPUBINXKEHHbIX K GU3N0-
JNIOrMYEeCKOMY CHY.

B HacTofuwee BpeMsa C 9TOM Lenbio NPOBOASAT
nccneposaHue BN Bo BpeMa MeaMKaMeHTO3HOroO
CHa — camn-aHpockonuio. Mo HEKOTOPLIM AaHHbIM,
nocJsie CAMn-aHA0CKONNUN Xpyprmyeckas TakTnka
MeHsaeTcsa B 62% cny4daes, 4TO NogyepkmnBaeT Kiam-
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HMKO-OMArHOCTNYEeCKOe 3Ha4YeHne 4aHHOro MeToaay
naymeHToB ¢ COAC [5]. 9To nccnegoBaHme gaet Hau-
6onee nonHyo nHdopmauunio o6 yposHe, dopme n
cTeneHn ob6c¢Tpykunm BAM [9]. HecmoTps Ha wnpokoe
NnpUMeHeHWe AaHHoro MeToaa 3a pybexom Ha OCHOBe
EBpoOneinckoro KOHCEHCYCHOro gokymeHTta European
position paper on drug-induced sedation endoscopy
(DISE) [9], coxpaHsatoTca crnopbl 06 aHeCTe3nonoru-
YyeckoM nocobum, NokasaHMax, UHTepnpeTaunmn gaH-
HbIX Pa3/INYHbIX Knaccudukaunin. B nutepartype 06-
CYX[alTCs BONPOChl OTHOCUTENBHO 4OCTOBEPHOCTH
CNUN-3HA0CKOMNUN, 8 UMEHHO: CTEMEHU COOTBETCTBUS
apxutekToHukn Bl Bo BpemMsa pU3nNonornyeckoro
CHa C TakoBOW Npu cnun-aHgockonum [9].

B 1978 roay B. Borowiecki nposen nccnenosa-
Hne BT Bo Bpema ouanonorvyeckoro cHa [11], a B
1991 rogy C. B. Croft & M. Pringle npoBenun faHHyio
npouenypy non cepauunen [7], 4To Nn0O3BONUIIO yBeE-
NYNTb KOMMJIAEHTHOCTb NaumMeHToB. K nokazaHusm
ONS NPOBEAEHUS CNMMN-3HA0CKONUM OTHOCATCS Xparn,
COAC nerkom n cpepHen cteneHu, oueHka adpexkTmns-
HOCTU XUPYPru4€CKOro 1 KOHCEPBATUBHOIO NIEYEHUS
[9]. MpoTBONOKa3aHMSAMM ABNAIOTCS 6EPEMEHHOCTb,
HEeNnepeHOCUMOCTb NpPenapaToB, UCMNOAb3YyEMbIX A5
cepauun, COAC Taxenonm cteneHu. Tem He MeHee
ecnmn CPAP-Tepanus HeaddekTMBHA, TO NpoBegeHne
CNMN-3HJ0CKONUN ABNSETCA 000CHOBAHHbLIM A5 Bbl-
ABNIEHUS NPUYNHBI U ngeHTudmnKaunm ctpyktyp BAM,
XVPYPruyeckas KOppekLms KOTOPbIX MOXET YMEHbLUNTb
VHOEKC AbIXaTeNbHbIX PACCTPONCTB [8]. BO3MOXHbIMK
OCNOXHEHUSMN NPU MPOBEAEHNN CNVMN-3HAO0CKONNH,
OMMWCaHHLIMU B NUTEpaType, MOryT ObiTb HOCOBbIE
KPOBOTEYEHUS, aNNEPrn4ecKkne peakLuum, NapuHro-
cnasm, a TakXe pasnmyHble AbIXxaTeNlbHblE€ PACCTPOM-
CTBa W, Kak CnencTBume, aKCTpeHHas nHTybaums nnm
Tpaxeoctomus [9].

Hanbonee npumMmeHseMbiM NpenapaTtom s ce-
Jaumv Npu CNvn-3aHAO0CKONUN Ha CErOAHSLLIHNNA OEHb
aBnsieTcs nponodo, Tak kak oH 06/1aaaeT KOPOTKUM
nepruoaoM NoNyBbIBEAEHUS U HE BISGET HA AblXaTeb-
HbI LEHTP U TOHYC MycKynaTtypsl [25]. B cpeagHem
no3unpoBka nponogona coctaensaet 30-50 mr, npe-
napaTt BBOAUTCH BHYTPUBEHHO C MOMOLLBIO MHPY30-
mata. [ns KOHTpOoJs rnyOuHbl cegaumm UCnosnb3yeTcs
BIS-MmoHUTOpPUpPOBaHME, KOTOPOoe obecneyrBaeT Nps-
Moe namepeHune apdekTa odLLet aHecTe3nm 1 cegaumm
rOJIOBHOrO MO3ra 3a CHeT HEMNPEPBLIBHO PETMCTPUPY-
emMol anekTpoaHuedanorpadpum (33r) [16]. Mybuny
cefaumm Heo6xo4MMO NOAAEPXKMBATL NPU 3HAYEHUSAX
oucnekTpanbHOro nHagekca Ha yposHe 60-70, 4To no-
3BOJISET NAUMEHTY pearmpoBaTb Ha BepbasibHble CTU-
Mynbl, Kak npu ¢pusuonornyeckom cHe [9]. Npwu 3Ha-
yeHusX BucnekTpanbHOro nHaekca Ha yposHe 60-70
C NMOMOLLbIO T’MBKOro aHA0CKOMNa NPOBOANTCSH OCMOTP
HOCO-, POTO-, FOPTAHOrNOTKN. CNMN-3HA0CKONUS Bbl-
MOJIHAETCH B YCIOBUSAX ONEPALVOHHONM C MPUIYLUEH-
HbIM CBETOM U MMHUMAJIbHbIM 3BYKOBbIM pOHOM. [e-
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pen Ha4anoM nccriefoBaHnsa 4onyckaeTcs acnmpaums
M306bITOYHOrO CIN3NUCTOrO OTAENSIEMOrO U3 NMOJIOCTHU
Hoca. BeeneHue aTtponuHa unuv Apyrux npenaparos
0151 CHUXEHUS CEKPELLM CNU3K, a TakXe annivkaum-
OHHas aHecTe3uns M aHeMN3aLLUSA CITU3UCTO 060104KN
NMoJIOCTU HOCA He PeKOMeHOyeTCs BO nsbexaHue 13-
MEeHEHUS HaTUBHbIX CBOMNCTB CNNU3UCTON 060/104KN 1
VMCKaXEHUNS MOTYYEHHbIX PE3YNLTATOB.

durbpockonom NpoBOANTCH OCMOTP HOCO-, POTO-,
ropTaHOrNOTKM, NOCIIE YEro BbIMOSHATCS Cneyuanb-
Hble MaHeBpPbl, KOTOPbIE NO3BONSAIOT ONpeaenTb 3¢-
GEKTUBHOCTb PAa3/INYHbIX METOAO0B NeyeHus. [NepBbim
3TanoMm BhINOJIHAETCH cTabunmaaumsa MAarkoro Heba
r’mMbKMM 3HO0CKOMNOM AN onpeneneHns nokasaHui
K NPoOBefeHunIo onepaumin No yKpenaeHio MArkoro
Heba. 3atem npoBoasaTca MmaHeBpbl jaw-lift (BblABU-
XEeHUe HMXHen YyentocTu) u chin-lift (3anpokngbiBaHne
nonbopoaka), KoTopble NO3BONSIOT MPOrHO3MPOBaTb
3P PEKTUBHOCTb OPTOrHATUYECKMX ONepaumni n BHy-
TPMPOTOBLIX YCTPOCTB. Cneaytowmin maHesp — CPAP
ans naumeHToB ¢ COAC TaxXenon CTeneHmn, KOTopbIn
oueHunBaeT appekTnBHocTb CPAP-Tepanum [15]. MNo-
CNefHUN MaHeBp — pOoTaLus rONOBbl B CTOPOHbI A5
onpepesieHns No3NLMOHHON 3aBncmumocTu. Mo naH-
HbIM nccnepgosaHus F. Safiruddin ¢ coaBT., ocToBep-
HOW pa3HuLbl B pe3ynbTaTax, Nojay4YeHHbIX NPy CAun-
39HA0CKOMUN B NOJIOXEHMN NauMeHTa Ha 60Ky 1 TONbKO
Nnpwv NOBOPOTE roJI0Bbl B CTOPOHY, HET. [TOBOPOT rof10BbLI
BeLeT K yMeHbLUeHuo o6¢cTpykumm BAMN y nauneHToB
C NO3MNLMNOHHO 3aBucumon ¢popmonn COAC [21].

Cnun-sHpockoNMS NO3BONASET OLLEHUTb YPOBEHD,
cTerneHb cyxeHna BAT, dopMy CyXeHUs CTEHOK M0T-
kun, dopmy HagropTaHHuka [9]. CucrtematnampoBartb
[AaHHbIE, MOMTYYEHHbIE NPU CAUM-3HA0CKONUN, NbiTa-
nuck ¢ 1990-x ropos. Hanbonee pacnpocTpaHeHHbIMU
cuctemamm oueHkm cuntaroTcsa NOHL n VOTE. NmeH-
HO Ha HNUX U OCHOBAaH €BPONENCKNIA COracuUTENbHbIN
OOKYMEHT MO CnNM-3HO0CKOMUN.

Cuctema NOHL (nose — oropharynx — hypopharynx —
larynx) BknoyaeT B cebs HOCOBOI, opodapuHrealsb-
HbI, TMNogapuHreanbHbli, NapuHreanbHbll YPOBHU
ob6cTpykumn. CteneHb 06CTPYKLMN OLLEeHMBAETCA B
npoueHTax ot 0 no 25%, 25-50%, 50-75%, 75-100%.
OTa cuctema nosyyuna W1poKoe pacnpocTpaHeHne
B icnannun u Ntanun [8].

B cucteme VOTE (velum — oropharynx — tongue
base — epiglottis) BbiaenstoT 06CTPYKLUIO HA YPOBHE
MSArkoro He6a, POTOMNOTKM, KOPHS S3blka U HaArop-
TaHHuka [9]. PaznnyaloT Tpu CTEMEHU TAXECTU: Nep-
Basi — OTCYTCTBUE OOCTPYKLUMN, BTOPas — 4YacTU4HasA
M TpeTbs — ToTanbHasa ob6cTpykuma BAIM, a Takxe Tpu
dOpMbI CyXeHUdA: nepenHesagHsasa, natepasbHasa n
KoHueHTpuyeckasa [9]. Cuctemy VOTE akTMBHO mnc-
nonb3yioT B Hnaoepnangax n repmaxnu [9].

MpencraBnseT MHTEPEC UcciiefoBaHmne Koppenaumm
MeXAy AaHHbIMU, MOSYHYEHHbIMU NPU NCCNEA0BaAHMN
B/l BoO BpemMsa MegnkaMeHTO3HOro CHa, 1 AaHHbIMU
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MCr y nauyenToB ¢ COAC. B nccneposanun S. Salama
C COaBT. CTaTUCTUYECKU AOCTOBEPHOW PASHULLbI MEXOY
CTeneHblo 06CTPYKLUMM Ha PasinyHbIX ypoBHAX BAM n
WA He Obln0 BbiIBNIEHO. TeM He MeHee Obls1I0 YCTaHOB-
JIEHO, 4TO OOCTPYKLMS Ha YPOBHE KOPHS A3blka Yalle
BCcTpeyaetcd npu cpenHen cteneHn COAC, yem npu
nerkown [20]. OgHako B nccneposaHum K. P. Pang ¢ co-
aBT., HQOOOPOT, BLIIBUIIV KOPPENSLMIO MEXAY CY>XEHNEM
Ha onpeneneHHoOM ypoBHe n cteneHbto TaxecT COAC.
Yauwie Bcero gna COAC Taxenomn cteneHn xapaktepHa
0OCTPYKLMS HA YPOBHE KOPHS A3bIKa, KOTopasi 0OTMeYeHa
y 65,9% obcnepoanHbix [14]. Mo MHeHuto H. Y. Kim ¢
coaBT., cteneHb TaxecTn COAC 6yneT Bhiwe npu 60Ko-
BOM TUME CYXEHWS HA YPOBHE M0TKM U MATKOro Heba,
yem nNpuv nepegHe3agHem [24]. Takxe cnmn-sHA0CKONms
NO3BONSIET OLLEHUTb COCTOSIHME HAArOPTAHHMKA U Bbl-
IBUTb PeaKne n TPyAHO AMArHOCTUPYEMbIE MPUYMHBI
0BCTPYKLUMK AblXaTenbHbIX NyTel. B HopMe 3aaHss no-
BEPXHOCTb HaArOpTaHHUKA cnerka BorHytas. B uccne-
noaHum ponu cann-sHgockonuu npm COAC S. Salama
C COaBT. OTMEYEHO0, YTO HaAropTaHHWK Obls rN1yboKo BO-
rHYTbIM, 2y psaa naumeHTos nmen O-o6pasHyio hopmy.
Mpuv nocnenHen popme HaaropTaHHUKa y NaumMeHToB C
COAC oTtmeuancs 6onee Bbicokumin AT [20]. 910 noa-
TBEpXAaeTca uccnegosaHnem M. Gazayerli ¢ coaBrT., B
KOTOPOM naumeHTam ¢ pasdnmyHeiMm IMT (o1 21 oo 63)
BbinonHAnacb AMAC. OTMmedeHa 3HauMTENbHaA Koppe-
nauma mexgy UMT m cTteneHbio BOrHYTOCTU 3a4HEN
NMOBEPXHOCTU HAAropTaHHUKA. Tak, y naunmeHTOB C HOP-
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MasibHbIM IMT 3a4HAA MOBEPXHOCTb HAArOpPTaHHMKA
OblJ1a MUHUMaJIbHO BOTHYTOM. ABTOPbI MPULLIIN K BEIBOAY,
yto cteneHb TaxecTn COAC, kak n aHomanbHasa popma
HaAropTaHHuka, koppenupyet ¢ UMT [3].

Ha oCHOBaHMM BbILLEN3NIOXEHHOI0 COXPAHAETCS He-
06x00MMOCTb B pa3paboTke eanHom knaccupunkaumm
VHTEepnpeTaummn aHHbIX CAMN-3HA0CKONUU, KOTopas
OyoeT NpocTou 1 yooOHOM B NPUMEHEHMN, OTBEYalo-
weli NoTpebHOCTAM UCMOIb30BaHUS ee PYCCKOS3bIY-
HbIMU CreunanncTamMmu.

Mbl oLLeHMBaNM AAHHbIE CANMN-3HAO0CKONNU MO CU-
ctemaMm NOHL, VOTE v no cob6CcTBEHHO cucteme
oueHkn MPKH (msarkoe He60 — poTornoTka — KOpeHb
A3blka — Ha4ropTaHHUK), pa3paboTaHHOW C Lenblo
netannsauum nHopmaum n oNTMMU3aumn aHanu-
3a NOJTyYEHHbIX AaHHbIX, C Y4ETOM BCMOMOraTebHbIX
npo06, a Takxe aganTUPOBAHHOM A1 UCMOJIb30BaHUS
PYCCKOSA3bIYHBIMU UCCNEOBATENSIMU.

B npouecce paboTbl BLIB/IEH PS4 HELOCTATKOB
CUCTEMbI OLEHKUN AaHHbIX cnun-aHpaockonum NOHL
n VOTE. B yactHocTu, B cucteme NOHL paHHble,
MoJly4eHHble Npu nccnegoBaHum NoOsIOCTM HOCA, HO-
COrJIOTKU U rOpTaHn BO BPpeMSA MeAMKaMEHTO3HOrro
CHa, CYLLEeCTBEHHO HE OT/IN4asinCb OT TaKOBbIX MPWU
CTaHOapTHOM 3HAO0CKOMNMYEeCKOM ocMOTpe. Ha ce-
rOAHSALWHUN AeHb, NO AaHHbIM BONbLIMHCTBA Uccne-
[OBaHUIN, ycTpaHeHne 06CTPyKL MM HA HOCOBOM YPOB-
He CyLLeCTBEeHHO He cHmxaeT WA, a Takxe He paet
3HA4YMMOro yMeHbLUeHus xpana [6, 10, 17, 22, 23, 26].

Ta6nunya 1
Knaccundpukauma MPKH gns oueHKun AaHHbIX, NOJIYy4E€HHbIX MPU CANN-3HA0CKONUN
0 — HeT 06CTPYKUUN
1 — He3HauMmasa MNepepHe3agHasa BokoBas KoHueHTpuueckas

2 — 3HaYnmas

Msrkoe He60 (M)

Potornotka (P)

KopeHb a3bika (K)

A3bl4Hada
Meiwue (M) MUHOANMHa (M)
HapgroptaHHuk (H)
BcrnomorartenbHbie Npoobl
Mpo6a
NoNoXuTesnbHasa Mpo6a oTpuuaTtenbHas (-)
(+)
Crabunusaums msarkoro Heba ¢nubpockornom
BblaBm>XeHMe HMXHEN YentoCcTn
[MOBOPOT rof1I0BbI B CTOPOHbI
Ne 1 (01) dKkcnepuMeHTaNibHas U KJIMHUYecKas
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Koppekuunsa HOCOBOro AblXxaHns y nauneHTa MoxeT
M 00/1XKHa NPOBOANTLCS 6E30THOCUTENBHO HANMYMS
xpana n COAC [17, 22, 26].

B cucteme VOTE oTCcyTCTBYET AeTannsaums oc-
HOBHbIX CTPYKTYP KOPHS 13blka, KOTOPbIE MOryT ObITb
TOYKOW MPUIOKEHNSA KOHKPETHOIO XMPYPruyeckoro
BMeLLlaTeNnbLCTBa.

MMnepTpodus KOPHNA A3blka MOXET OblTb BbiI3BaHa
rmnepTpodmnen Mol U/vnu runepTpoduen Tnm-
doupgHom TkaHn. B knaccnopukauum K. E. Moore He
YUYNTbIBAETCH CTENEHb rMNEePTPOPUN TOro U UHOTO
KOMMNOHeHTa KOpHs a3bika [13]. CywiecTByeT knaccu-
dukaumsa N. D. Friedman gns oueHkn o6CTpyKLMmM Ha
YPOBHE KOPHS A3blka, B OCHOBHOM NMPUMEHSAIOLLAACS
B AeTCKoM npakTuke [4]. BoigensioT 4 cteneHu o6-
CTPyKUMK: 1-9 cTeneHb — 06CTPYKLUUM HET UM OHA
MUHUMankbHa, 2-9 CTEMNEHb (erkas) — BanneKynbl 3a-
MOJIHEHbBI NIMMPONOHON TKAHbIO A3bIYHON MUHAOATNHDI
> 50%, 3-9 cTeneHb (CpenHsasa) — BaaNEeKybl 3anos-
HeHbl < 50%, 4-9 cTeneHb (Taxenasa) — HaAropTaHHUK
He BU3yannsupyetcq [4].

B npeagnoxeHHon Hamu cucteme MPKH Ha runoga-
pvHreanabHOM YPOBHE OLEHMBANOCh COCTOSAHNE KOPHSA
A3blKa N A3blMHOW MUHAOANUHBI. B CBA3M C HU3KOWN UH-
dopMaTUBHOCTbLIO Oblna MCKJIl0YEHA OLLEHKA HOCOBOTMO
ypoBHS. Ha ypoBHe KOpHS f3blka HamMu 6bln Bbloene-
Hbl NOAYPOBHU: rMNepPTPOdUS MbILLLL KOPHS S13bIKa, M1-
nepTpodus A3bI4HOM MUHAANVIHBI — A1 ONPeAeNeHns
obbemMa XMpypruyeckoro BMeLLaTebCTea.

B Hawemn knaccudukaumm Mol Bolgensem criefyto-
Lwme ypoBHM 06CTpyKumMn (Tabn. 1):

1. wmsaArkoe Heb60 (M): n (nepegHe3agHee Cy>XeHune),
0 (6bokoBoOe), K (KOHLLEHTPNYECKoe);

2. potornotka (P);

3. kopeHb a3bika (K) 3a cueT runeptTpodumn MbiLL,
(M) unu rmnepTPOGUN A3LIYHON MUHOANNHI (AM);

4. HapgroprtaHHuk (H).

Tak>e Mbl BHEC/IN B CUCTEMY BCNOMOraTesibHble
npoobI:

JINTEPATYPA
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1. Crabunusaumsa msarkoro He6a pubpockonom.

Msrkoe He60 HENOABUXHO — Npoba NoNOXUTENb-
Has (+), onepauns No yKpenJeHnto MArkoro He6a npo-
rHocTMYeckun apdekTmBHa. Markoe Hebo npogonxaeT
BMOpupoBaTh — Npoba oTpuuartenbHas (-), adpdekTnB-
HOCTb onepaumn COMHUTESbHA.

2. BblaBuXeHWe HUXHEW YentocTu.

OO6CTPYKLUWVS YMEHbLLIAeTCcs — nNpobda NosIoXnTeNb-
Hasa (+), 06CTPyKUMSA HEe n3MeHsaeTcs — npobda oTpu-
uarenbHas (-).

3. T1oBOpPOT ronoBbl B CTOPOHBI.

OO6CTPYKLUWVS YMEHbLLIAeTCcs — nNpobda NosIoXnTeNb-
Hasa (+), 06CTPyKUMSA HEe n3MeHsaeTcs — npobda oTpu-
uarenbHas (-).

CTeneHb cyXXeHuns oueHmBanace:

0-5 cTeneHb — HET 0OCTPYKLNY;

1-9 cTeneHb — He3Ha4YMmas 06CTPYKLUUS;

2-9 cTeneHb — 3Ha4YMmasi 06CTpyKLMS.

BbiBOADI

B ocHOBe CNnn-sHA0CKONUM NEXNT NpsiMas BU3yanu-
3auusa aHaToMu4yecknx ocobeHHocTel BN B cocToaHu,
611M3KOM K PU3NOSIOTNYECKOMY CHY, OLIEHKA KOTOPbIX
onpegenseT ganbHenLWwyo TakTUKY JIEYEHUS NaumeHTa:
Kak XMpypruyeckoro, Tak M KoHCEpPBaTUBHOIO B BUAE MNO-
3uumnoHHonm n CPAP-Tepannu, a Takxe UCnonb30BaHUS
BHYTPUPOTOBLIX yCTPOCTB. Pa3paboTaHHas cCOOCTBEH-
Has MeTogmka OUEHKU CAnN-3HA0CKOMNMM NO3BONSET
ONTUMM3NPOBATbL aHaNn3 NoJIy4eHHON nHpopmaumum,
HEe neperpyxas ee He3Ha4MMbIMU AAHHBIMU, TAKUMM
KakK HOCOBOW ypOoBeHb OOCTPYKLUM 1 NOJIHAsA OugHKa
CTPYKTYpP ropTaHu, 3a UCKJIIOYEHNEM HAArOPTaHHMKA,
a TakXxe MPOLEHTHON LWKaNIon CTeNeHn cyxxeHmsa BT,
C Opyrom CTOPOHbI, yYNTLIBAIOTCA Takne aHaTOMU4eckme
MPUYMHbI, Kak runepTpoduna KOPHS A3blka, a Takxe 13-
MeHeHusa npoceeTa BA npu npoBeaeHumn crneuyanbHbIX
MaHeBPOB, KOTOPbIE NPUHLUUMNMANIBHO BAUSIIOT Ha BbIOOP
meTopaa neveHms COAC. Cuctema oueHKM AaHHbIX agarn-
TUpOBaHa A4J/19 UCNoJsib3oBaHus B PO.

1. ByayHoB P. B., Jlerenga W. B., Lapesa E. B. Xpan n cuHapom o6CTPYKTUBHOMO anHO3 CHa 'y B3POCIbIX U aeTei. MNpakTu-

yeckoe pykoBOACTBO Ang spayeit. — M., 2013. — C. 40.

2. NonyaktoB M. . CuHApOM 06CTPYKTUBHOIO ariHO3 BO CHE: COBPEMEHHbIE NPEACTaBNEHUS U pPonb // OXupeHne n meTa-

6onm3am. — 2005. —Ne 1. - C. 2-7.

3. Acorrelation between the shape of the epiglottis and obstructive sleep apnea / M. Gazayerli, W. Bleibel, A. Elhorr [etal.] /
Surg. Endosc. — 2006. — Vol. 20 (5). — P. 836-883. — URL: http://doi.org/10.1007/s00464-005-0641-4

4. APediatric Grading Scale for Lingual Tonsil Hypertrophy / N. D. Friedman, J. D. Prager, A. G. Ruiz [et al.] // Otolaryngol.
Head Neck Surg. — 2016. — Vol. 154 (1). — P. 171-174. — URL: http://doi.org/10.1177/0194599815601403

5. Atrial of drug-induced sleep-endoscopy in the surgical management of sleep-disordered breathing / M. D. Gillespie,
R. P. Reddy, D. R. White [et al.] / Laryngoscope. — 2013. - Vol. 123 (1). - P. 277-282. — URL.: http://doi.org/10.1002/lary.23506
6. CaldarelliD. D., Cartwright R., Lilie J. K. Obstructive sleep apnea: variations in surgical management // Laryngoscope. —
1985. — Vol. 95. — P. 1070-1073. — URL.: http://doi.org/10.1288/00005537-198509000-00010

3KCI'IepVIMEHTaJ1bHaFI N KIIMHNn4yeckad Ne 1 (01)

OTOPUHOJIAPUHIOJIOIUA 2019



3ABOJIEBAHUA NMOTKWU, TOPTAHU U TPAXEUN 47

7. Croft C. B., Pringle M. Sleep-nasendoscopy: a technique of assessment in snoring and obstructive sleep apnea //
Clin. Otolaryngol. Allied Sci. — 1991. — Vol. 16 (5). — P. 504-509. — URL: http://doi.org/10.1111/j.1365-2273.1991.tb02103.x

8. Drug-induced sleep-endoscopy changes the treatment conceptin patients with obstructive sleep apnea /J. Hybaskova,
0. Jor, V. Novak [et al.] / Biomed Research Corporation. — 2016. — URL: http://doi.org/10.1155/2016/6583216

9. European position paper on drug-induced sleep-endoscopy (DISE) / A. De Vito, M. Carrasco Llatas, A. Vanni [et al.] //
Sleep Breath. — 2014. — Vol. 18 (3). — P. 453-465. — URL.: http://doi.org/10.1007/s11325-014-0989-6

10. Failure of tonsil and nasal surgery in adults with long-standing severe sleep apnea syndrome / G. Aubert-Tulkens,
M. Hamoir, J. van der Eeckhaut [et al.] // Arch. Intern. Med. — 1989. - Vol. 149. - P. 2118-2121. — URL: http://doi.org/10.1001/
archinte.1989.00390090142031

11. Fibro-optic study of pharyngeal airway during sleep in patients with hypersomnia obstructive sleep apnea syndrome /
B. Borowiecki, C. P. Pollak, E. D. Weitzman [et al.] // Laryngoscope. — 1978. — Vol. 88 (8 Pt 1). — P. 1310-1313. — URL: http://
doi.org/10.1288/00005537-197808000-00010

12. Hormann K., Maurer J. T. Klinische Untersuchungen (Nase, Nasennebenhohlen, Naso-, Oro-, Hypopharynx, Larynx) //
Schulz H. (Ed). Kompendium Schlafmedizin -flir Ausbildung. Klinik und Praxis. Deutsche Gesellschaft fiir Schlafforschung
und Schlafmedizin. — Landsberg/Lech: Ecomed Verlagsgesellschaft AG &Co. KG, 1997. - XIV-7.1.2. - S. 1-3.

13. Moore K. E., Phillips C. A practical method for describing patterns of tongue-base narrowing (modification of Fujita) in
awake adult patients with obstructive sleep apnea // J. Oral. Maxillofac. Surg. — 2002. — Vol. 60 (3). - P. 252-260. — URL: http://
doi.org/10.1053/joms.2002.30567

14. PangK. P., Terris D. J., Podolsky R. Severity of obstructive sleep apnea: correlation with clinical examination and patient
perception // Otolaryngol. Head Neck Surg. — 2013. - Vol. 135. - P. 555-560. — URL: http://doi.org/10.1016/j.0tohns.2006.03.044

15. Pang K. P., Woodson B. T., Rotenberg B. Textbook of advanced surgical technique in snoring and obstructive sleep
apnea. — 1st ed. — San Diego: Plural Publishing, 2013.

16. ParkS.W., Lee H., Ahn H. Bispectral Index Versus Standard Monitoring in Sedation for Endoscopic Procedures: A Systematic
Review and Meta-Analysis // Dig. Dis. Sci. — 2016. — Vol. 61 (3). — P. 814-824. — URL: http://doi.org/10.1007/s10620-015-3945-9

17. Polysomnographic effects of nasal surgery for snoring and obstructive sleep apnea/S. T. Kim, J. H. Choi, H. G. Jeon [etal.] //
Acta Otolaryngol. — 2004. — Vol. 124. - P. 297-300. — URL: http://doi.org/10.1080/00016480410016252

18. Predictive value of Mueller maneuver in selection of patients for uvulopalatopharyngoplasty / A. E. Sher, M. J. Thropy,
R. J. Shprintzen [etal.] // Laryngoscope. — 1985. - Vol. 95. — P. 1483-1487. — URL: http://doi.org/10.1288/00005537-198512000-
00009

19. Reversal ofobstructive sleep apnea by continuous positive airway pressure applied through the nares / C. E. Sullivan,
F. G. Issa, M. Berthon-Jones [et al.] // Lancet. — 1981. — Vol. 8225 (1). — P. 862-865. — URL: http://doi.org/10.1016/s0140-
6736(81)92140-1

20. Role of sleep-endoscopy in obstructive sleep apnea syndrome / S. Salama, E. Kamel, A. Omar [et al.] // Egyptian Journal
of Chest Diseases and Tuberculosis. — 2013. — Vol. 62 (3). — P. 467-473. — URL: http://doi.org/10.1016/j.ejcdt.2013.07.014

21. Safiruddin F., Koutsourelakis I., de Vries N. Upper airway collapse during drug induced sleep-endoscopy: head rotation
in supine position compared with lateral head and trunk position // Eur. Arch. Otorhinolaryngol. — 2015. - Vol. 272 (2). —
P. 485-488. — URL: http://doi.org/10.1007/s00405-014-3215-z

22. SeriesF., Pierre S. St., Carrier G. Effects of surgical correction of nasal obstruction in the treatment of obstructive sleep
apnea // Am. Rev. Respir. Dis. — 1992. — Vol. 146. — P. 1261-1265. — URL: http://doi.org/10.1164/ajrccm/146.5_pt_1.1261

28. SeriesF., Pierre S. St., Carrier G. Surgical correction of nasal obstruction in the treatment of mild sleep apnea: importance
of cephalometry in predicting outcome // Thorax. — 1993. — Vol. 48. — P. 360-363. — URL: http://doi.org/10.1136/thx.48.4.360

24. The correlation between pharyngeal narrowing and the severity of sleep-disordered breathing / H. Y. Kim, K. H. Bok,
H. J. Dhong [et al.] // Otolaryngol. Head Neck Surg. — 2008. — Vol. 138. — P. 289-293. — URL: http://doi.org/10.1016/j.
otohns.2007.09.019

25. Validity of sleep-nasendoscopy in the investigation of sleep related breathing disorders / S. Berry, G. Roblin, A. Williams
[et al.] // Laryngoscope. — 2005. - Vol. 115. — P. 538-540. — URL.: http://doi.org/10.1097/01.mIg.0000157849.16649.6e

26. Verse T., Maurer J. T., Pirsig W. Effect of nasal surgery on sleep related breathing disorders // Laryngoscope. — 2002. -
Vol. 112 (1). - P. 64-68. — URL.: http://doi.org/10.1097/00005537-200201000-00012

Ne 1 (01) JKcnepuMeHTaNbHaa U KNMHUYeCKas

2019 OTOPUHOJIAPUHIONNOIUA



48

YK 616.24-008.444-07

DISEASES OF THE PHARYNX, LARYNX AND TRACHEA

CONTEMPORARY SLEEP-ENDOSCOPY
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SUMMARY. To date, polysomnography is the gold standard for the
diagnosis of obstructive sleep apnea. However, despite its high
information content and objectivity, polysomnography does not allow
determining which structures cause upper airway obstruction, which
isthe basis for determining the choice of treatment tactics. Currently,
forthis purpose, the upper respiratorytractis being examined during
drug-induced sleep —sleep endoscopy. There are more than 10 sleep
endoscopy clasification systems, each has its own advantages and
disadvantages. The article presents the MRKN clasification system
(soft palate — oropharynx — tongue root — epiglottis in Russian)
developed by us, with the aim of detailing information and optimizing
the analysis of the data obtained, taking into account auxiliary tests,
and adapted for use by Russian-speaking researchers.

For along time, the obstructive sleep apnea (OSA) was
diagnosed on the basis of complaints, anamnesis, general
and otorhinolaryngological examination, assessment of
concomitant somatic pathology [1].

To date, polysomnography (PSG) is the gold standard
for the diagnosis of obstructive sleepapnea|l, 2,9, 15, 19].
However, despite its highly informative and objective data,
PSG does not allow determining which structures cause
upper airway obstruction, which is the basis for determining
the choice of treatment tactics [9]. In 1978, B. Borowiecki
et al. applied Miiller’s manoeuvre to determine the level
of collapse of the upper respiratory tract in OSA patients
[11]. Mller’s manoeuvre is carried out in a lying or sitting
position; after a forced expiration, the patient is asked to
inhale with the nose and mouth closed. At this time, the upper
respiratory tractis examined with a fibroscope [12]. Earlier
this test was widely used in the otolaryngology practice and
was one of the criteria for predicting the effectiveness of
uvulopalatopharyngoplasty [18]. In the process of using the
Muiller’s manoeuvre, in particular, due to its low informational
content with respect to the hypopharyngeal obstruction,
there was a need to conduct research in conditions as
close to physiological sleep as possible.

Currently, a study of the upper respiratory tract (URT)
during drug-induced sleep is conducted for this purpose —
sleep endoscopy. According to some data, surgical
tactics change in 62% of cases after a sleep endoscopy,
which emphasizes the clinical and diagnostic value of this
method in OSA patients [5]. This study provides the most
complete information on the level, form and degree of URT
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obstruction [9]. Despite the widespread use of this method
abroad based on the European position paper on drug-
induced sedation endoscopy (DISE) [9], disputes remain
about anaesthetic support, evidence, interpretation of
data from various classifications. The literature discusses
questions about the reliability of sleep endoscopy, namely:
the degree of compliance of the URT architecture during
physiological sleep with URT architecture during sleep
endoscopy [9].

In 1978 B. Borowiecki conducted a study of the upper
respiratory tract during physiological sleep [11], and in 1991
C. B. Croft & M. Pringle performed this procedure under
sedation [7], which made it possible to increase patient
compliance. The indications for carrying out endoscopy
include snoring, mild and moderate OSA, evaluation of the
effectiveness of surgical and conservative treatment [9].
Contraindications are pregnancy, intolerance to drugs used
for sedation, severe OSA. Nevertheless, if CPAP therapy
isineffective, then endoscopy is reasonable to identify the
cause and the structures of the upper respiratory tract,
the surgical correction of which can reduce the index
of respiratory disorders [8]. The possible complications
of sleep endoscopy, described in the literature, may be
nosebleeds, allergic reactions, laryngospasm, as well as
various respiratory disorders and emergency intubation
or tracheostomy as a consequence [9].

Today the most used sedation drug for sleep endoscopy
is propofol, asit has a short half-life and does not affect the
respiratory center and muscle tone [25]. The average dose of
propofolis 30-50 mg, the drug is administered intravenously
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using aninfusomat. The depth of sedationis controlled with
BIS monitoring, which provides a direct measurement of
the effect of general anesthesia and sedation to the brain
due to continuously recorded electroencephalography
(EEG) [16]. The sedation depth needs to be maintained
at a bispectral index of 60-70, which allows the patient to
respond to verbal stimuli, as during physiological sleep
[9]. With the bispectral index of 60-70, the nasopharynx,
oropharynxand laryngopharynx are examined with the help
of a flexible endoscope. Sleep endoscopy is performed
in the operating room with subdued lighting and minimal
sound background. Before the start of the study, aspiration
of excess nasal discharge is allowed. The atropine or other
drugs injection to reduce the mucus secretion, as well as
application anesthesia and nasal mucosa anemisation is
not recommended in order to avoid changes in the native
properties of the mucosa and distortion of the results.

The nasopharynx, oropharynxand laryngopharynx are
examined with the help of a flexible endoscope, after which
special maneuvers are performed that allow determining
the effectiveness of various treatment methods. The first
stage is the soft palate stabilization with a flexible endoscope
to determine the indications for carrying out operations
to strengthen the soft palate. Then, jaw-lift and chin-lift
maneuvers are performed to predict the effectiveness of
orthognathic operations and intraoral devices. The next
maneuver is CPAP for severe OSA patients, which assesses
the effectiveness of CPAP therapy [15]. The last maneuveris
rotation of the head to the sides to determine the positional
dependence. According to a study by F. Safiruddin et al.,
there is no significant difference in the results obtained from
sleep endoscopy in the patient’s position on the side and
only when turning the head to the side. Turning the head
leadsto areductioninupper airway obstruction in patients
with a positional dependent OSA [21].

Sleep endoscopy allow assessing the level, degree
of narrowing of the upper respiratory tract, the shape
of the narrowing of the pharyngeal walls, the shape of
the epiglottis [9]. Scientists tried to systematize the data
obtained during sleep endoscopy since the 1990s. The
most common classification systems are NOHL and VOTE,
which became the basis of the European Position Paper
on Sleep Endoscopy.

The NOHL (nose — oropharynx — hypopharynx — larynx)
system includes nasal, oropharyngeal, hypopharyngeal,
laryngeal obstructions. The obstruction degree is estimated
asapercentage from 0to 25%, 25-50%, 50-75%, 75-100%.
This system is widely used in Spain and Italy [8].

The VOTE (velum — oropharynx — tongue base — epiglottis)
system includes velum, oropharyngeal, tongue base and
epiglottis obstructions [9]. There are three degrees of
severity: thefirstis the absence of obstruction, the second
is partial and the third is total URT obstruction; three forms
of narrowing: anteroposterior, lateral and concentric [9].
The VOTE system is widely used in the Netherlands and
Germany [9].

The study of the correlation between the data obtained
inthe URT examination during drug-induced sleep, and PSG
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data in OSA patients is of the special interest. The study
of S. Salama et al. did not reveal a statistically significant
difference between the obstruction degree at differentlevels
ofthe URT and AHI. Nevertheless, it was found that tongue
base obstruction is more common with a moderate OSA
than with mild OSA [20]. The study of K. P. Pang et al., on
the contrary, revealed a correlation between narrowing at
acertain level and the severity of OSA. Most often, severe
tongue base obstruction, which was noted in 65.9% of the
patients, was typical for OSAS [14]. According to H. Y. Kim
etal., the severity of OSAwill be higher with a lateral narrowing
of the pharynx and soft palate than with anteroposterior
[24]. Also, endoscopy allows assessing the state of the
epiglottis and identifying rare and difficult to diagnose
causes of airway obstruction. The epiglottis normally has
a minimally concave posterior surface. The study of the
role of sleep endoscopy with OSA of S. Salama et al. noted
that the epiglottis was deeply concave, and some patients
had O-shaped epiglottis. In the latter form of the epiglottis,
OSA patients had a higher AHI [20]. This is confirmed by
the study of M. Gazayerli et al., where EGD was performed
in patients with different BMI (from 21 to 63). There was
a significant correlation between BMI and the epiglottis
posterior surface concavity. So, the epiglottis of patients
with normal BMI had minimally concave posterior surface.
The authors concluded that the OSA severity, as well as the
anomalous form of the epiglottis, correlates with BMI [3].

Based on the above, there remains a need to develop a
unified classification of sleep endoscopy data interpretation,
which will be simple and easy to use, meeting the needs of
its use by Russian-speaking specialists.

We evaluated the sleep endoscopy data using NOHL,
VOTE systems and our own MRKN classification system (soft
palate — oropharynx —tongue root — epiglottis in Russian),
developed to detail the information and optimize the data
analysis, taking into account auxiliary tests, and adapted
for use by Russian-speaking researchers.

In the process, a number of shortcomings in the NOHL
and VOTE sleep endoscopy data classification systems
were identified. In particular, in the NOHL system, the data
obtained in the study of the nasal cavity, nasopharynx
and larynx during drug-induced sleep did not differ
significantly from the data obtained in a standard endoscopic
examination. According to most studies, the elimination of
nasal obstruction does not significantly reduce AHI and
snoring today [6, 10, 17, 22, 23, 26]. Nasal breathing can
and should be corrected without regard to the presence
of snoring and OSA [17, 22, 26].

The VOTE system has no detalization of the tongue
base structures, which may be the point of application of
a specific surgical intervention.

Hypertrophy of the tongue base may be caused by
muscle hypertrophy and/or lymphoid tissue hypertrophy. The
classification of K. E. Moore does not take into account the
degree of hypertrophy of one or another component of the
tongue base [13]. Thereis a classification of N. D. Friedman
toassesstongue base obstruction, mainly usedin children’s
practice [4]. There are 4 degrees of obstruction: degree 1 -
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Table 1

MRKN classification for evaluating data obtained during sleep endoscopy

0 — no obstruction
1 —insignificant
2 — significant

Anteroposterior

Lateral Concentric

Soft palate (M)

Oropharynx (R)

Tongue root (K)

Muscles (m) | Lingual tonsil (It)

Epiglottis (N)

Auxiliary tests

Positive test (+) Negative test (-)

Soft palate stabilization with a fibroscope

Mandible extension

Turning the head to the side

no obstruction or minimal obstruction, degree 2 (mild) -
vallecules are filled with lymphoid tissue of the lingual tonsil
for more than 50%, degree 3 (medium) - vallecules are
filled for less than 50%, degree 4 (severe) — the epiglottis
is not visualized [4].

The proposed system MRKN estimated the state of the
tongue root and lingual tonsil at the hypopharyngeal level.
Due to the low information content, the assessment of the
nasal levelwas excluded. We identified the sublevels at the
level of the tongue root to determine the extent of surgical
intervention: hypertrophy of the tongue root muscles,
hypertrophy of the lingual tonsil.

Our classification points the following obstruction levels
(table 1):

1. soft palate (myagkoye nebo, M): anteroposterior,
lateral, concentric narrowing;

2. oropharynx (rotoglotka, R);

3. tongue root (koren’ yazyka, K) due to muscle
hypertrophy (m) or lingual tonsil hypertrophy (It);

4. epiglottis (nadgortannik, N).

We also added auxiliary tests to the system:

1.  Soft palate stabilization with a fibroscope.

The soft palate is motionless — the test is positive (+),
an operation to strengthen the soft palate is prognostically
effective. The soft palate continues to vibrate — the
test is negative (-), the effectiveness of the operation is
questionable.

2. Mandible extension.
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3ABOJIEBAHUA NMOTKWU, TOPTAHU U TPAXEUN

9HAOCKOINMUYECKOE YAAJIEHUE UHOPOAHDbIX TEN
AbIXATEJIbHbIX NYTEN Y AETEWU

ENDOSCOPIC MANAGEMENT OF PEDIATRIC AIRWAY
FOREIGN BODY

'®. Kapma, 'A. M. Onna, '[]. Keapmy, *H. [j. Yyuyeea,
'P. Myweddy

'F. Carta, 'A. M. Olla, 'D. Quartu, *N. D. Chuchueva,
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'YHusepcumemckas KnuHu4yeckas 6osvbHuUya 2opoda Kanespu,
YHusepcumem 2opoda Kaneapu, Kaneapu, Umanus

2@rA0Y BO Mockosckutli 20cydapcmeeHHbIl MeOUYUHCKUU
yHusepcumem umeHu Y. M. CeyeHosa Mux3dpaea Poccuu
(CeyeHoscKuli YHUsepcumem)

PE®EPAT. IHopoaHble Tena AplxaTeNbHbIX NyTeN y AeTel ABNA0TCS
pacnpoCcTpaHeHHbIM 9KCTPEHHbIM COCTOSIHMEM, HEPELKO NPUBO-
OSUMM K IeTaflbHOMY ncxody. B ctatbe aBTOpbl ONUCHIBAIOT NNY-
HbIA OMbIT yAANEHUS NHOPOAHbIX TEN AblXaTENbHbIX MyTEN y AeTen,
aKLEHTUPYS BHUMAHME Ha Pa3MyHbIX KIMHUYECKUX U OpraHnsa-
LLMOHHbIX OCOBEHHOCTSAX, KOTOPbIE MOTFYT MOBAUATL HA CTPATErunio
fiedeHuns n nocneonepaumoHHolr Tepanun. B nepuog c Hos6pa 2010
rona no oktab6pb 2017 roga Ha kadpeape OTOPUHONAPUHIONOrn
YHUBEPCUTETCKOM KNMHMYECKO 6onbHMLbI ropoda Kanesapu (Uta-
nns) Habnoganucb 28 nauMeHToB (cpeaHuii BospacT — 2,58 roaa,
oT 8 MmecsueB 1o 11 neT), KOTopbIM ObINO BbIMOJIHEHO 3HA0CKONUYE-
CKO€ UCcCneaoBaHne AblIxaTesbHbIX MyTEN NPY NOAO03PEHNM HA Ha-
NM4YrMe MHOPOAHOro Tena. B 60nbLINMHCTBE Cy4yaeB noce yaaneHus
MHOPOLHOrO TeNna nauneHTbl HAXOANIUCh B OTOPUHOTAPUHT OO N -
4eCKOM Unu NneanaTpmuyeckom OTAENEHUN, O4HAKO A5 NaLMEHTOB
C KJIMHNYECKMMUW U Ppagmonormieckumm npuadHakaMmn Hannyms
[,00MnepaLMoHHbIX OCIOXHEHUN CO CTOPOHLI IErKUX (nxopaaka,
NIeroyHble aTesiekTasbl) U/Uam C PUCKOM pa3BUTUS MOCeonepaLum-
OHHbIX OTeKa MN KPOBOTEYEHUNS B AblIXaTESbHbIX NYTAX NpeaycMma-
TpuBanoch NpebbiBaHNE B OTAENIEHUN peaHUMaL N N UHTEHCUBHOM
Tepanuu (OPUAT).

MHopoaHble Tena 6binn o6HapPY>XEeHbl N YCNELIHO yaaneHbl y
16 ManbyYnKoB 1 7 AeBoYek (cpeaHuin BospacT — 2,42 rona, ot 9 me-
caueB go 11 net). B 11 cnyyaax nHOpoAHbIE Tena iokaan3oBaanch
B OpoHXManbLHOM Aepese crpasa, B 8 cnyyasx — cneea, B 2 cnyya-
AX — B Tpaxee u eLle B 2 C/iy4yasix — Ha YpOBHe r0JIoCOBOro otaena
ropTaHun. Bocemb n3 23 naumMeHTOB OCTaBanNCb UHTYOMPOBAHHbLIMU
B OPuMT BCcneacTBme npegonepaumoHHblX (3 cnydas) unm nocne-
onepaunoHHbIX (5 CyyaeB) HE3HAYUTENbHbIX OCNIOXHEHUIA. Y BCEX
naLMeHTOB MHOPOAHbIE TeNna 6bIIn yaaneHbl MOHOCTbIO.
BbicTpas n ToYHasa guarHocTuka, BOBpeMs ygaseHHoe MHOPOAHOe
Teno, NCNOoJIb30BaHME BEHTUIMPYEMOro GPOHX0CKoMNa C 3HA0CKOMN-
4eCKMM KOHTPOJIEM 1 BbIOOPOYHOE NpebbiBaHme nauneHTos B OPMAT
MOXeT COKpPaTUTb CMEPTHOCTb BCIEACTBME acnnpaLmmn MHOPOAHbIX
Ten B neguatpuyeckon nonynsaumn. NMporpammel 06LWEeCTBEHHOIO
NHDOPMUPOBAHUS AOSIKHbI MOBLILLATbL HACTOPOXEHHOCTb HACENEHUS
B OTHOLLUEHUW PUCKOB, CBA3AHHbIX C yNOTpebeHeM OPEXOB IETbMU.

KJTIOYEBBIE CJIOBA: abixaTenbHble NyTU, UHOPOAHOE TENO, SHA0-
ckonus, neguatpus.

JKcnepuMeHTanbHas U KIUHUYecKas Ne 1 (01)

OTOPMUHOJNIAPUHIOJI0INA 2019

! University Clinical Hospital of Cagliari, University of Cagliari,
Cagliari, Italy

2Sechenov’ First Moscow State Medical University of Ministry of Health
of Russia (Sechenovskii University)

SUMMARY. Pediatric airway foreign body is an emergency with a high
morbidity and mortality rate. The authorsreport their experience with
the management of pediatric airway foreign bodies, focusing on the
different clinical and organizational features that may influence the
therapeutic strategy and postoperative management. From November
2010 to October 2017, we reviewed 28 consecutive patients (mean
age of 2.58 years, range of 8 months — 11 years) who underwent
endoscopy of the airways for clinical suspicion of inhaled foreign
bodies at the Department of Otorhinolaryngology of the University
Hospital of Cagliari, Italy. After the removal of the foreign body, the
patients were generally admitted to the Otorhinolaryngology or
Pediatricward, butadmission to the Intensive Care Unitwas considered
for patients who had clinical or radiological signs of preoperative
pulmonary complications (fever, pulmonary atelectasis) and/or were
considered at risk of postoperative edema/bleeding of the airway.
The foreign body was effectively found and removed in 16 males and
7 females (mean age of 2.42 years, range of 9 months — 11 years). The
inhaled foreign bodies were in the right bronchial tree in 11 cases,
in the left bronchial tree in 8 cases, in the trachea in 2 cases, and
in the glottic plane in 2 cases. Eight of the 23 patients were kept
intubated in an Intensive Care Unit due to preoperative (3 cases) or
postoperative (5 cases) minor complications. No patient experienced
residual foreign body.

The rapid and accurate diagnosis, timely removal of the foreign
body, the use of the ventilating bronchoscope under endoscopic
view, and the admission of selected patients to the Intensive Care
Unit could reduce the occasional mortality of pediatric patients with
airway foreign body. Publicinformation programs should increase the
population’s awareness of the risk associated with nut consumption
among the pediatric population.

KEY WORDS: airway, foreign body, endoscopy, pediatric.
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BeepeHue

MHopogHble Tena (UT) gbixaTenbHbIX NyTen B Ne-
OnaTpuyeckon NonNynsaunum 9BAsiOTCA 3KCTPEHHbBIM
COCTOSIHMEM C pacrnpoCTPaHEeHHOCTbIO B Mnpe oT
10 o 20%, BbI3bIBasA 00 7% BHE3aAMNHLIX CMEPTEN cpe-
on peten 0o 4 net B CLUA. B COOTBETCTBUM C AAHHbI-
Mu MunHmnctepcTsea 3gpaBooxpaHeHus ot 2005 roga
y 356 naumeHToB B NTanuu 6b11m AnarHoCTMpOBaHbI
WHOPOAHble Tena Tpaxen, 6PoHX0B unn nerkmx [2, 11, 13].

KnunHnyeckasa kapTnHa 3aBUCUT OT BO3pacTa nauu-
€HTa, BDEMEHHOIr0 NPOMEeXYyTKa Mexay acnupaumen T
1 ero obHapyxeHuem, paamepoB UT. NonHas 06CcTpyk-
LLMS rOPTaHU MOXET NPUBECTU K BHE3AMHOM CMEPTU U
TpebyeT NpoBeAEHNS SKCTPEHHbLIX MEPOMNPUSTUI, B TO
BpeMS Kak knnHndeckaa kaptuHa VT, BbiI3BaBLUNX Ya-
CTMYHYIO0 0OCTPYKLMIO FOPTaHU MW TOKAIN3YIOLLINXCS
B 60siee aucTasbHbIX OTAEax TPaxeoOpPOHXNaIbHOIrO
epesa, MeHee cneunduryHa v NpUBOAUT K pas3HOo-
06pa3HbIM CUMMTOMaM OT KaluNs 1 3aTPYOHEHUS Abl-
XaHus 0o nuxopanku [8].

MauneHTam ¢ UT Tpaxen n 6pPOHXOB fieyeHne, Kak
npasuio, MOXeT MPOBOANTLCS MOCNE PEHTIHeHON0-
rmyeckoro obcnenoBaHusl, HO B cilydyae iBHOW Kin-
HNYECKOWN KapPTUHbI C NPpU3HaKkamm Bblpa>KeHHON Abl-
XaTesbHOM HeL0CTATOYHOCTU JieHeHne OOJIKHO ObiTb
He3amMepanTenbHbIM. B To BpeMs kak purngHas 6poH-
XOCKOMUSA CHUTAETCS 30/10TbIM CTAHAAPTOM XNPYPIrn-
yeckoro nevyeHud [11], nocneonepaunoHHOE BeaeHue
[OJIKHO ObITb B COOTBETCTBUM C NpefonepaLmnoHHbIM
COCTOSIHMEM M HaNN4YMeM NOTEHLLMaIbHO OMaCHbIX NO-
clieonepaunmoHHbIX OCNOXHeHNN. B nntepaTtype oaH-
Hasa naTtosiorvsa Wnpoko obcyxganack [2, 8, 11, 13],
OlHaKO POJib OTAENIEHNS peaHnMaL M M UHTEHCUBHOMN
Tepanun (OPUNT) B paHHEM NocieonepaunoHHOM ne-
puoae peako npuHUMasnacb BO BHUMaHUE.

ABTOpPbI ONUCHIBAIOT JINYHbBIN ONbIT YAANEHUS HO-
POLHbIX TEN AbIXaTENbHbIX NYyTEN Y AETEN, aKUEHTUPYS
BHMMaHME Ha PasfnyHbIX KIIMHNYECKNX U OpraHm3a-
LLMOHHbLIX 0COBEHHOCTSAX, KOTOPbIE MOTFYT MOBANATb
Ha cTpaTeruio nNe4eHnsa n NnposBeneHnsa nocneonepa-
LVMOHHON Tepanuu.

MaTtepuanbl u MeTOAbI

B peTpocnekTuBHoe UccnenoBaHmne 6bin BKItoYe -
Hbl 28 NnauneHTOB (CpeaHun Bo3pacT — 2,58 roga, oT
8 MmecsueB no 11 neT), KOTOpLIM B Nepuog ¢ HosAbps
2010 roga no okTabpb 2017 roga B oTAENEHUN OTO-
PUHONAPUHIONIOrMn YHUBEPCUTETCKOM KJIMHNYECKOMN
6onbHULbLI ropoga Kanbsipy npoBoAnioCh 3HAOCKO-
nuyeckoe nccnegoBaHne AbixaTesbHbIX MyTen npu
HanNM4nn KNNMHUYECKNX NnpuaHakos NT. BospacT, non um
KJIMHMYeCcKad KapTuHa gasnee npeacrasieHbl 4eTallbHO.

Kak npaBufo, 0o onepauuy npoBoamiach peHT-
reHorpadpusa opraHoB rpygHon knetkn. Komnbiotep-
Haa Tomorpadus (KT) H1 pa3y He Obina BbiNOJIHEHA
B C/lydae NnocTyrnjeHus AeTel B Halle oTaefIeHue Ha-
npsiMyto, ogHako 8 getei 6bNM NepeBefeHbl U3 Opy-
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rMx NevebHbIX YYPEXAEHU C yXXe ANarHoCTUpPOBaH-
HbiMM NO gaHHbIM KT UT gbixatenbHbix nyTen. Bcem
naumeHTam npoBoAnaach 3HAOCKOMNUA AblXaTe lbHbIX
nyTen nog BHyTPUBEHHBLIM HAPKO30M C UCIMOJIb30Ba-
HUEeM rmbKoro XMpypruyeckoro aHA40CcKona u BEHTUIN-
pyemMbix negmnatpuydecknx 6poHxockonor (Karl Storz,
Tuttlingen, Germany), coeaANHEHHbIX C ONMTUYECKNMN
npnéopamum n wmnuamu. NMaumeHtam ¢ Hecneundu-
YyeCcKuMU cmmnToMamu Hannyima UT B abixatenbHbIX
nyTax nposogunack GMbpoaHaockonus rnog obLwmm
HapPKO30M, 1 B cJly4ae oOHapyxeHus T oHo yoansanocb
nog, KOHTPOJIEM PUTNAHON 3HJ0CKONUKU. B cnyydasx,
korpa UT 6bia10 acnnpupoBaHo Npu CBUOETENSX, UK
Mpu ABHOMN KIIMHNYECKOWN KapTUHE, U MPU Hann4mm
paguonorndecknx npnsHakos VT, purngHasa aHA40CKO-
nus BbINOJIHANACk B Hanbosiee paHHMe cpoku. Nocne
yoaneHus T naumeHTbl B OCHOBHOM Habniogannce B
YCJIOBUSIX OTAENEHUS, UM NPOBOAUIAack aHTMbakTepu-
anbHas v ropmMoHanbHas Tepanus. Nepeson 8 OPuT
npennonarascd B ciyyae Hanm4us B npegonepauim-
OHHOM Nepuoae KJIMHUYECKUX U PAAUNOSIOrNHECKUX
NPU3HaKoB BPOHX0ErOYHbIX OCNTIOXHEHUI (NUXxopan-
Ka, aTesiekTas JIerkoro), a Takxe korga ynaneHme UT
OblIO COMPSAXEHO C TPYAHOCTSAMU U/UAKN NPU pUCKe
pasBuTUS NOCNeonepaLmMoHHOro oTeka/KposoTeye-
HUSA B AbIXatesibHbIX NyTax (puc. 1). NMepen BbINMCKON
PYTUHHO Yepe3 24-48 yacoB nocne 6pPOHXOCKONUK
BbIMNOJIHANACh PeHTreHorpapus.

Pe3ynbtaTthbl

JBaguaTty BOCbMU NauneHTam 6biia BbiNoJIHEHA
9HO0CKONUS AbIXaTENbHbIX MYTEN.

Y 5 naumeHToB (MegnaHa Bo3pacta — 3,30 roga, ot
9 mecsueB o 9 net, acnupauma UT B aHamHe3e npu
OTCYTCTBUU CUMMTOMOB U USMEHEHUI HA PEHTIEHO-
rpamMme OpraHoB rpyaHoON KJeTKU BO BCEX Cly4vasix),
npu pndpockonum UT He Bblnn aeHTUGUUMPOBaHHI,
M NauMeHTbl ObINKY BbiNMCaHbl B TedeHne 24 yacoB 6e3
OCJIOXHEHU.

MHopopaHble Tena 6binm obHapyXxeHbl y 16 manb-
YMKOB 1 7 AEBOYEK, KOTOPbIE MPOXOAUN NlIeYEeHME Ha
nepvog nposeneHns nccneagoBaHna (MegnaHa Bo3-
pacTta - 2,42 ropa, oT 8 mecsues go 11 net, Tabn. 1).
TpuHapuate n3 23 geten (56,5%) noctynunu B oTAE-
JIEHVE C TOYHLIMW aHAMHECTUYEeCKUMU JaHHbIMU 06
acnupauun NT no cBUAETENbCTBY O4YEBUALEB, B TO
Bpems kak 10 n3 23 (43,5%) naumeHToB OblNn Nepe-
BeAeHbl B HAaLlle OTAENEHNE N3 APYIrX MEANLUHCKUX
yuypexaeHuin ¢ 6poHXoNeroyYHbiMm NHPeKLNIMN, pe-
3UCTEHTHLIMU K aHTMbBaKkTepmnasnbHOW Tepanum 1 no-
nospeHnem Ha Hanndue UT. CpegHun NnpoMexyTokK
BPEMEHM MeX Yy acnmpauven MHOPoO4HOro Tena u no-
CTyMnJIeHNeM B Halle oTaeneHmne coctasmn 3,9 gH4a (oT
4 yacoB o 22 gHein). CuMNTOMbI BKJlOYann 3aTpya-
HeHune gbixaHusa B 56,5% cnyyaeB (n = 13), kawenb —
B 43,5% (n = 10), ymaHos - B 39,1% (n = 9), BTArmBea-
HUe MexpebepHbIX MPOMEXYTKOB Ha Baoxe — B 34,8%

3KCI'IepMMeHTaJ1bHaﬂ N KJIMHNn4yecCKkad
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NaupexTsl € NauweHTsi ¢ MaumenTs! Ges NauwerTsl Bes
npeaonepauHoHHbIM nocneonepauroHHsIMH OCAOKHEHMA OCAOHHEHWH
aTenexkTasom Nerkoro OCNOMHEHHUAMM mnagwe 2 net cTapwe 2 net

I

I

NerovHan
HEAOCTAaTONHOCTE

OTex ropTaHm

nocneonepauuouuaﬂ /
peHTreHorpadma

Artenexras OTcyTcTBME aTeNeKTasa
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v
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OPuMT OPuMT Otneneue
MutyBaumoHHan Tpybka Bes uHTyBaunoHHOH TpyBKK
Puc. 1. Anroputm nepesoga 8 OPuIT

(n=8), nuxopapka - B21,7% (n=5), ctpngop — B 13%
(n =3), TowHoTa - B 13% (n = 3), aucdarua — B 4,3%
( ), OpoHxocna3m — B 4,3% (n = 1).

MpensapuTenbHasa peHTreHorpapunya opraHos
rpPyAHON kneTkn 6bina BeinonHeHa 15 na 23 nauneH-
TOB (65,5%), KT 6€3 koHTpacTupoBaHua 8 ns 23 na-
umeHToB (34,8%). PeHTreHorpadunsa opraHoB rpyoHom
KJIeTKM 3apekoMeHaoBana cebs HafeXHoM B UOEHTU-
durKaunm 3HaunTENbHbIX aHOManu B 9 3 15 cnyyaes
(60%), Toraa kak KT TOYHO BbISSBUSIO IEFOYHbIE @HO-
Manumn, Takme Kak atenektas, amomnsema, NT Bo Bcex
8 cnyyasx (puc. 2).

OBapuatb n3 23 UT (87%) 6binn yoaneHbl npu no-
MOLLW PUTMAHON BpOoHX03HA0CKoNUK (B 6 crnyyasx
COEeOMHEHHOI C TMOKNUM 3HO0CKOMNOM, pUc. 3 n 4),
n B 3 n3 23 cnydyaes UT roptaHun n tpaxeun (13%) 6biin
yOaneHbl Nof4 KOHTponeM aHgockona 6e3 Ncnosb3o-
BaHWs GPOHXOoCcKona.

Oesatb UT nokannsosanocChb B NpaBOM raBHOM
OpoHxe, 5 — B neBOM rnaBHoM 6poHxe, 1 — B NpaBoM
BepxHenonesoM 6poHxe, 1 — B NpaBOM HUXHepone-
BOM O6pOHXe, 3 — B JIEBOM HUXHELONEBOM BPOHXE,
2 — B Tpaxee n 2 — B rofloCOBOM OTAENIE FOPTAHMU.

B 16 cnyyaaxus 23 (65,2%) UT oka3annce NnpoayKThbl
nuTaHus; cpeam Hux B 12 cnydasnx (52,2%) 611 apaxuc.

MatHaguaTe naumeHToB n3 23 (65,2%) Haxoannmce
nocne onepawlum B OTOPUHONIAPUHIOOTMHECKOM NN
neonaTpmM4eckoM oTaeneHmax B cpegHem 1,79 aHa (ot
1 0o 3 gHen); 8 3 238 nauuneHToB (34,8%) HaxoaunInCb
MHTYBunpoBaHHbIMM B OPUNT oT 12 yacoB oo 4 gHen
(B cpenHeM opoTpaxeanbHas MHTybaumus gnunacb

n
n
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24 yaca, cpegHee Bpems npebdbiBaHus B OPUNT cocTa-
BUNo 2,12 gH4a, ot 1 oo 5 gHen). Tpn nauueHTta (13%)
CO CHUXEHHOI caTypaLumeii KpoBU KNCNOPOLAOM Obinn
nepeseneHsl B OPUNT n Haxoannuce Ha MIBJT oo Boc-
CTAHOBJIEHUA IErOYHOWN PYHKLLMU, YEero He Npomn3o-
o nocne ynaneHunsa UT, B TO BpeMs Kak 5 nauneHToB
(21,7%) 661N NepeBeneHbl B OPUNT BCcnenoctTeue no-
CreonepaymMoHHOro 0Teka ropTaHu u Tpaxeu.

Yepes oeHb nocne 9HO40CKOMNMYECKOro yaaneHus
NT BCceM naumeHTamMm nNpoBoaunachb peHTreHorpadus
OpraHoB rpyaHOM KNeTKK, B 2 cyyasx Takxe Obina Bbl-
NMoJIHeHa KOHTPOJIbHasA GUOPOIHOOCKONMSA MO 0OLLUM
HapKO30M, ofiHako ocTtaTtoyHoro NT y naumeHToB 06-
Hapy>XeHOo He Bbl1o.

MaymeHThl, acnupayms MHOPOLHOrO Tena y KoTo-
pbix npounsowuna npu ceugertensx (n = 13/23; 56,5%)
HaxoOMINCb B OTAENIEHNM B TeyeHne 6osiee KOpoTKOro
npomMexyTka BpeMeHu (2,23 oHs) n cpeaun H1X Obln OT-
MeueH 60J1ee HU3KMIN ypOoBEHb 0CIoXHeHU (38,5%) no
cpaBHeHuIo ¢ naumeHTamm (10/23, 43,5%) 6€3 To4HOro
aHamHe3sa (3,1 gHa n 50% COOTBETCTBEHHO).

MaymeHTbl, Ne4YeHre KOTOPbIM MPOBOANIOCH N0O34-
Hee, Yem yeped 7 gHen nocne acnmpauum UT (n=6/23;
26%), umenun BbilLe PUCK Pa3BUTUS Nocneonepauu-
OHHbIX OCNOXHEeHU (66,6% vs 35,3%, 17 naumMeHToB,
nievyeHmne KoTopblx Obl1I0 HAYaTo B TeYeHne 7 gHe).

O6cyxaeHue

Inarnoctuka NT gbixatenbHbIX NyTEN HACTO OCHO-
BblBAETCSH HA MHIANALWOHHOM CUHOPOME, XapakTepun-
3ylOWEeMCs BHE3AMNHbIM BPEMEHHbBIM 3aTPYAHEHUNEM
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Ta6nauya 1
MauneHTsbl, BOWeALIME B UCcrieaoBaHne
Ne/non/
BOo3pacT Jlokanuzauua UT Tun 1T/ JleueHue OcnoxHeHus OPuUT locnuranuzaums
konuyecteo UT (aHn)
(neT)
JleBblili rnaBHbIN
1/X/2,06 6pOHX Apaxunc/1 PB3 HeT HEeT 3
MpaBbIli raBHbIN
2/M/1,57 6pOHX Apaxuc/2 PES HeT HeT 2
JNeBbin
3/M/2,84 HUXHEeL0NeBomn panat/1 PB3 HEeT HEeT 2
BOpPOHX
4/%/1,62 MpaBbiit magHbI MnacTik/1 ) HeT HeT 2
OpPOHX
JNesbii
5/M/1,67 HUXHEeOoneBomn Apaxuc/1 PBES HeT HeT 3
OpPOHX
6/M/0,8 MpaBbiit magHbI Mnactuk/1 PB3 HeT HeT 2
BOpPOHX
MpaBbIn
7/M/1,71 HUXHEL0NeBomn Apaxuc/1 PBE3 +T3 HeT HeT 1
OPOHX
8/M/1,52 Tesbiit rnasHoIi MopkoBb,/1 PB3 + I3 HeT HeT 1
BpPOHX
9/M/11,1 Mpagbif MMaBHeIA Mnactik/1 ) HeT HeT 1
OpOHX
MpaBbiin
10/M/2,19 BEPXHEO0NeBOMN Apaxunc/1 PB3 +I3D HeT HEeT 2
BOpPOHX
11/M/3,06 | MPasbift masHbin Apaxuc/1 PE3+ T3 HeT HeT 4
OpPOHX
MpaBbilh MaBHbLINA
12/M/1,94 6poHx Apaxuc/3 PB3 +I'3 HeT na 2
13/M/2,81 Tpaxes Apaxuc/3 PBE3 HeT HeT 1
14/M/3,29 | T1PaBbif mnasHbIi Osow/1 PB3 + I3 oTek na 4
BPOHX
MpaBbIli rNaBHbIN
15/>K/0,81 6poHx OBoLw/3 PBE3 HeT HeT 2
16/M/3,65 | 'onlocosomomen /1 PBE3 - HeT 2
roptaHu
JleBblili rnaBHbIN
17/M/3,35 6poHx Apaxunc/3 PBE3 oTek na 5
Jlesbin oTek, atenekras
18/X/1,55 HUXHEeO0neBomn Apaxunc/1 PB3 ’ na 7
nerkoro
BPOHX
oTex,
19/M/1,6 Tpaxes Ckopnyna/2 PBE3 necatypaums na 6
20/%/1,13 lonocoBow otaen Sakonka/1 0-45-rpagycHas oTeK na >
roptaHu onTuka
JleBblli rnaBHbIN npea-
21/K/1,84 Apaxuc/2 PBE3 onepauuoHHas na 2
BpOoHX
ambunzema
MpaBbIi raBHbIN
22/M/1,66 6poHX Apaxunc/1 PBE3 HeT HeT 1
JleBbIVi rNaBHbIN atenekras
23/X/2,14 6poHx DyHayk/1 PB3 erkoro na 3
MNMpumevanuns. P63 — purnaHas 6poHxoaHgockonus; '3 — rmbkasi aHAockonus
Ne 1 (01) dKkcnepuMeHTaNibHas U KJIMHUYecKas
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Puc. 2. OKK11031s1 MIHOPOAHbIM TEJI0OM JIEBOIrO 71aBHOMO
6poHxa

ObIXaHUS N LMaHO30M BO BPEMS KOPMJIEHUS, C pas-
BMTMEM B NocsieaylolwemM pasHooObpa3Hon CUMMTO-
MaTUKM B 3aBUCUMOCTU OT NpoasmxeHns VT BHU3 no
AblxaTenbHbIM NyTIM. HECMOTPS HA TO, YTO 3HAYEHUS
YyBCTBUTENBHOCTU 1 CNELUPUIHOCTU CBUAETENBCTBO-
BaHWsa 06 acnupaunn MHOPOLHOrO TeNla HaxoaATCH B
npegenax ot 58,3% [1] no 93,2% [6] n o1 32,1% [15]
00 96,3% COOTBETCTBEHHO, UX HKOIrAA HENb35 HeJO-
OLEHVBATb, TaK KakK €C/N NHIANAUNOHHbIA CUHAPOM
He OblN 3acBUAETEeNbCTBOBAH MK Oblfl HEOOOLUEHEH,
UT He nogpasymeBaeTCs B Ka4eCTBe MNPUYNHbBI TaKUX
OCJIOXXKHEHWUN, KaK peungusmpylowas NHEBMOHUS,
OpPOHX03KTa3bl N aTefniekTasbl, NeroyHbli abcuecc ¢
BbICOKMM PUCKOM pa3Butusa cencuca [5]. B Hawwen
cepun HabnoaeHUs NPOAOIXKNTENIbHOCTL rocnuTa-
An3aunm NaymMeHToB, KOTOPbIE NOCTYMUIN C YETKUMN
JaHHbIMM @aHAMHES3a, YKa3blBaKLWMMKM Ha acnnpaumio
WT, Obina 6onee KOPOTKOM 1 ¢ 6oNiee HU3KUM YPOBHEM
OCnoXHeHun (2,23 aHa n 38,5% vs 3,1 oHa n 50% co-
OTBETCTBEHHO).

BonbwwnHctBo UT nokanuaytotca B GpoHxax
(48-50% B GpOHXManLHOM gepeBe crnpaea, 29% B
OpPOHXMaNbLHOM AepeBe ClieBa), O4HAKO TaKXe OHU
MOryT 610knpoBaTb roptaHb 1 Tpaxeto (14% cny-
YyaeB) N NPUBOAUTL K TOTAJIbHOM UM CyOBTOTaIbHOM
ob6CTpyKUMKM abixaTenbHbix NyTen [9, 16]. Ecnu no-
cre acnmpaumm MHOPOAHOro Tena NaunMeHT HE MOXET
rOBOPUTb UK KALWNATb, SKCTPEHHbIE MAHUNYAALNN
[OJIKHbI ObITb BbINOSIHEHBI HE3aMeNTeNbHO. B cny-
Yyae coxpaHeHns 06CTPYKLUMN NALMEHTY OOJIKHBI NPO-
BOAMTbLCS HACKOJIbKO BO3MOXHO 6onee apdekTUBHbIE
BEHTUASALMS N OKCUTEHALUA A0 NOCTYN/EHNS ero B
OnepaunoHHYl0. HUukakne MaHunNynsaunum He OOJXK-
Hbl MPOBOAUTLCH, €C/IN YENOBEK C NOO03PEHMEM HA
acnupaumnio T moxeT agblwaTte. B aTom cnyvae oH

JKcnepuMeHTanbHas U KIUHUYecKas Ne 1 (01)
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Puc. 3. SHgockonun4eckas kaptuHa VT (opex) B 1eBom
rnaBHOM 6poHxe

nosxeH ObITb OTApaBfieH B bnmxariiee noaxoasiiee
neyebHoe yupexaeHue [10].

Mpn nomMoLwK peHTreHorpadum opraHoBs rpyaHom
KJIETKN MOTYT ObITb NAEHTUDULNPOBAHBI TOJIBKO PEHT-
reHoKOHTpacTHble UT (puc. 5), HO B cnyyae peHTreHo-
npoHuuaemMolx T B AMarHOCTMKE OKa3blBaOT MOMOLLLb
KOCBEHHbIE NPU3HaKu, Takme Kak ampusema, atenek-
Tasbl, KOHTPanarepanibHOEe CMeLLEeHNE CPefoCTEHNS.
Mo gaHHBIM NIMTEPATYPbI, NOYTU Y NOJIOBUHbI MALMEHTOB
Cc AT B AbIxatesibHbIX MYTAX PEHTreHorpamMma opraHos
rpyaHom kneTkun HopmanboHad [11]. o Hawemy onbITy,
npenonepaumoHHas peHTreHorpadus opraHos rpyaHom
KNeTkn okasanacb 3¢ddekTMBHON TONbKO B 60% cnyya-
eB (n =9/15). KT nmeeT 60J1€€ BbICOKYIO HYyBCTBUTEb-
HOCTb B naeHTudukaumnm UT, yem peHtreHorpadwus [10].
B Hawei cepun HabntogeHuin KT okasanocb apdekTms-
HbIM BO BCEX Cy4asix (N = 8), HO BbIMONHSANOCH B APYINX
KJIMHMYECKMX ueHTpax, koraa UT 6bino 3anofo3peHo
TOJIBKO NOC/Ee pa3BuUTUA JIErOYHOro aTenekTasa, pe-
3UCTEHTHOrO K aHTMBMoTUKOTEPANUK. Y4nTbiBas, 4TO
B negmatpuyeckon nonynauun gnsa nposeneHusa KT
HeobOxoaMMa cepauuns, BCeM nauMeHTam ¢ KIIMHUKOM
UT abixaTenbHbIX NyTen, NOCTYNUBLUNM K HAM B OTAE-
NneHue, bbls1a cpa3y NpoBeaeHa TpaxeobpoHXOCKoNUS.
BT0 No3BoMN0 N3bexaTtb NPoBeAEHUS NOObLIX MaHU-
Nynsiunii, KOTOPbIE MO CNOCOBCTBOBATbL CMELLEHMIO
UT n yxyaweHuio cutyauun.

MeTopom Bbibopa aBnseTcs purugHas 6poHxo-
ckonus nog obwurm obesdbonmeaHmem [3]. BeegeHne
B HAPKO3 HA4YMHAETCS CO CMOKOMHOr 0 AblXaHUs Yepes
MacKy 1in ¢ BHYTPUBEHHOIO HAapKo3a CO CMNOHTAaH-
HON BeHTUNAUMen. Ana npenorepalleHns TpaBMbl B
pesynbrate Kawnsa uian ConpoTUBEHUS CO CTOPOHBI
nauneHTa NpoBefeHne pUrnagHoi 6POHX0CKONUN He
MOXeT OblTb Ha4aTo A0 TEX NOP, NOKa ABMXEHUS 1 ped-
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Puc. 4. 9Hgockonnyeckoe ypaneHne T

Jlekchl NaumeHTa He ByayT CynpeccupoBaHbl Hepo-
MblLEeYHbIMK BokaTopamu. NpoBeneHne NCKYCCTBEH-
HOM BEHTUNALLUM NNErKNX OCTAaeTCHA ANCKYTabenbHON,
TakK Kak MOXeT npueBecTun K cmeLlleHnto T, ogHako ee
nposefeHne BO3MOXHO /19 pa3peLLeHns aTenekTasa,
KOPPEKTUPOBKN OKCUIreHauum v npeononeHmns pesu-
CTEHTHOCTU AbixaTenbHbix nyTen [12]. ng ocTaHOBKMU
NN YMEHbLUEHUS BU3YaU3NPyeMoro KpoBOTEHYEHUS
N3 CN3NCTON 060N0YKM NOL KOHTPOJSIEM 3HO0CKONA
MOXEeT ObITb BBEAEH pacTeop anmHedpuHa 100 mr/n [9].

Apaxuc aBnsietcs Hanbosee 4acTbiM VT abixaTenb-
HbIx NyTen y petei [11] (52,2% B Haweli cepumn Habno-
[EHWN), 4TO NoABUraeT K BbIBOLY O HEXeNaTesIbHOCTH
ynoTpebiieHns ero ManeHbkumMn getbmu. ns npenoT-
BpaLLEeHNs paspyLUeHUs TIMrpoCKONMMYHOro 1 Xpynkoro
WT ero yganeHme 4o/XHO NPOBOANTHLCS MPM NOMOLLN
cneumanbHbIX 3axBaTbiBalOWMX WUNLOB. Hannune
MHOXeCTBEHHbIX T, aBnaiowmnxca NpnYnHon peuun-
OVBUpYlOWEe MHEBMOHMUN, MOXET ObITb ClIeACTBUEM
HenpasWJIbHOrO yaasnieHnsa apaxmca.

BbiGop nocneonepauoOHHOro e4eHns MOXeT npep-
CTaBNATb 3aTPyAHEHNE N O0JIXKEH OCHOBbLIBATbLCS Ha
npenonepaumoHHOM COCTOSHUU NaumeHTa, CINOXHO-
CTU NpoBeeHHON onepaunn no yganenmio UT n co-
cTosiHMIO ra3oobmeHa nocne yganexduns UT. B nutepa-
TYpEe 1 Mo HaweMy onbITy, 60/bLLUMHCTBO OCIOXHEHUIA
Habnaanoch y NnauyMeHToB C HEAMArHOCTUPOBAHHbIM
TpaxeobpoHxmanbHbiM UT [4, 12, 17]. B 60nbluMHCTBE
Cly4YaeB OCJ/IOXHEHUS OblN BbI3BaHbl BOCMAIEHHOWN U
OTEYHOW CNN3NCTON 060NOUKON, YXYOLLIEHHOMN DYHKLIN-
el nerkmx BcnencTene TpaBMbl CIM3NCTON 060104KN
Tpaxeun  6GPOHXOB 13-3a C/IOXKHOCTEN, BOSHUKLLINX MPU
yoaneHum UT.

Jo ycTaHOBKM aeKBaTHOrO CNOHTAHHOIO AblXaHnSA
naumeHTam 6e3 npegonepaunoHHbIX U nocreonepa-

o7

Puc. 5. PeHTreHorpagusi rpyaHOvV KNeTKu, nokas3biBaoLLasi
PEeHTreHKOHTpacTHoe UT

LMOHHbIX OCJIOXXHEHUI U C XOPOLNM ra3oobmMeHOM
MOXeT OblTb NPUMEHEHA BEHTUNALMUSA Yepe3 MacKy
[17], ogHaKo Takxe KpanHe TuwaTenbHO O0JIKHA pac-
cMaTtpuBaTtbcs HeobxoaumocTb nepesona B OPMAT ¢
yCTaHOBJIEHHOW MHTYOaunoHHoM Tpybkoii. NBJ1 B pe-
xume PPV B ycnoeuax OPUUT moxeT BbiTb HEOOX0ANM
ONa pa3pelleHuns nerovyHoro [14]. Takxe MoXeT OblTb
Heobxoaumo npuuenbHoe HabnoaeHne B OPMAT ans
pPaHHEro BbIIBEHNS 1 CBOEBPEMEHHOIO Ie4eHns na-
LMEHTOB C BbICOKMM PUCKOM Pa3BUTUS BbIPAXEHHOIO
nocJieonepaumMoHHOro oTeka roptaHm, BpoHxocnaama,
nHEBMOTOpPakca, NHeBMOMeANacTUHyMa, aTesiekTasa
JIerkoro, cepAeyHoro npucTyna, Tpasmbl 6poHxa nnu
Tpaxeu, r’MnoOKCN4EeCKOro NOBPEXAEeHUSA FOJIOBHOIMO MO3-
ra[7]. B Hawei cepumn HabnoaeHuii nepesog s OPUAT
1 opoTpaxeanbHas MHTYBaLMSA OCHOBbLIBAINCH Ha aro-
puTMe, NpeacTaBneHHoM B Tabnuue 1. Tak, 8 naumMeHToB
(34,8%) 66111 nepeBeneHbl B OPMNT ¢ ycTaHOBNEHHOMN
3HAO0TpaxeasibHON TPyOKOW (CpeHee Bpems npebbiBa-
HUa — 2,12 gHS), NpoBOAMNUCH aHTMbaKTepmanbHas u
ropMoHasibHas Tepanus No NOBoAy NpenonepaumnoHHOro
atenekTasa (2 cnyyas) n amousemsbl (1 cnyyait), KoTo-
pble HE pa3pewnnmce nocne yganenus UT (3 cnyyas)
WUnu B cllydyae oTeka Cnm3ncTon 060104KM ropTaHu n
Tpaxen U pucka pa3BuTUg OTCPOYEHHOW Nocneonepa-
LLMOHHON AbIXaTesibHOM HELOCTAaTOYHOCTU (5 cny4vaes).

lMocne npeononeHnsa KpUTNHECKOro nepmoaa Bbl-
MOJSIHANOCH yaaneHne aHaoTpaxeasnbHOM Tpyokn 1
OCMOTP AblXaTeNbHbIX NYyTEN A0 nepesoja nauneHTa
B OTOPUHOJIAPUHIOJIOrMYEeCKoe Uiv negnaTpmnyeckoe
OTOENEHMS.

JByM naumeHTam B HalLel cepum HabntogeHnin Golna
BbINOJIHEHA MOBTOPHO 9HA0CKOMNUS AbIXaTENbHbIX My-
Tewn Ans BbIIBNEHNS OCTATO4YHbIX T 00 BbINMCKU, HO
OHU He ObINn HalOeHbl.
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3akJiloyeHne TOPUPOBAHNEM HEKOTOPbIX NnaumneHToB B OPMUT. 310

MauveHTam c Nnofo3peHuem Ha Hanudme UT ona  MOXeT YMEHbLUNTb YaCTOTY OCJ/IOXKHEHUA N CHU3UTb
€ro CBOEBPEMEHHOI0 yaaneHns 4OKHbI NPOBOAUTLCSA  CMEPTHOCTb BCaeacTaue acnupaummn UT. MNporpamMmel
BpoHxockonus B ycnoBusax obuero o6es3bonmeaHna ¢ 06LecTBEHHOro MHOOPMUPOBAHNS A0JIKHbI NOBbLILIATb
npucoegmMHeHNEM BEHTUNMPYEMOro OPOHXOCKONa noL HaCTOPOXEHHOCTb HACENIEHUSI B OTHOLLIEHUM PUCKOB,
39HO0CKOMUYECKMM KOHTPOJIEM U MPULLESNbHBIM MOHU-  CBSA3aHHbIX C yNoTpebiieHneM OpexoB OEeTbMU.

JINTEPATYPA

1. Airway foreign bodies in childhood / F. Oguz, A. Citak, E. Unuvar [et al.] // Int. J. Pediatr. Otorhinolaryngol. — 2003. -
Vol. 52. - P. 11-16.

2. Application of imaging guidelines in patients with foreign body ingestion or inhalation: literature review / R. Grassi,
A. Faggian, F. Somma [et al.] // Semin. Ultrasound. C. T. M. R. — 2015. — Vol. 36. — P. 48-56.

3. Comparison between tracheal foreign body and bronchial foreign body: areview of 1007 cases / Z. Huankang, X. Kuanlin,
H. Xiaolin [et al.] // Int. J. Pediatr. Otorhinolaryngol. — 2012. - Vol. 76. — P. 1719-1725.

4. Complications of long-standing foreign body in the airway and their outcomes after endoscopic management: an
experience of 20 cases / S. K. Aggarwal, S. K. Sinha, S. K. Ratan [et al.] // J. Laparoendosc. Adv. Surg. Tech. A. — 2015. -
Vol. 25. - P. 81-87.

5. Diagnosis and treatment of tracheobronchial foreign bodies in 1024 children /W. Gang, P. Zhengxia, L. Hongbo [et al.] //
J. Pediatr. Surg. — 2012. — Vol. 47. - P. 2004-2010.

6. Erikci V., Karagay S., Arikan A. Foreign body aspiration: a four-year’s experience // Ulus Travma Acil. Cerrahi Derg. -
2003. - Vol. 9. - P. 45-49.

7. Fidkowski C. W., Zheng H., Firth P. G. The anesthetic considerations of tracheobronchial foreign bodies in children:
a literature review of 12 979 cases // Anesth. Analg. — 2010. — Vol. 111. - P. 1016-1025.

8. Foreign bodies in the upper airways causing complications and requiring hospitalization in children aged 0-14 years:
results from the ESFBI study / D. Gregori, L. Salerni, C. Scarinzi [et al.] // Eur. Arch. Otorhinolaryngol. — 2008. — Vol. 265. -
P. 971-978.

9. Foreign body aspiration in children: experience from 2624 patients / A. Boufersaoui, L. Smati, K. N. Benhalla [et al.] //
Int. J. Pediatr. Otorhinolaryngol. - 2013. — Vol. 77. — P. 1683-1688.

10. Imaging Foreign Bodies: Ingested, Aspirated, and Inserted / H. J. Tseng, T. N. Hanna, W. Shuaib [et al.] / Ann. Emerg.
Med. - 2015. - Vol. 66. - P. 570-582. — e5.

11. Inhaled foreign bodies in children: a global perspective on their epidemiological, clinical, and preventive aspects /
F. Foltran, S. Ballali, H. Rodriguez [et al.] // Pediatr. Pulmonol. - 2013. — Vol. 48. — P. 344-351.

12. Kendigelen P. The anaesthetic consideration of tracheobronchial foreign body aspiration in children // J. Thorac. Dis. —
2016. - Vol. 8. — P. 3803-3807.

13. MantorP. C., Tuggle D. W., Tunell W. P. An appropriate negative bronchoscopy rate in suspected foreign body aspiration //
Am. J. Surg. — 1989. — Vol. 158. — P. 622-624.

14. Mechanical ventilation strategies for intensive care unit patients without acute lung injury or acute respiratory distress
syndrome: a systematic review and network meta-analysis / L. Guo, W. Wang, N. Zhao [et al.] // Crit. Care. — 2016. -
Vol. 20. — P. 226.

15. Ozsahinoglu, Rigid bronchoscopy for the suspicion of foreign body in the airway / L. B. Aydogan, U. Tuncer, L. Soylu
[etal.] // Int. J. Pediatr. Otorhinolaryngol. — 2006. — Vol. 70. — P. 823-828.

16. Pfleger A., Eber E. Management of acute severe upper airway obstruction in children // Pediatr. Respir. Rev. — 2003. -
Vol. 14. - P. 70-77.

17. Tomaske M., Gerber A. C., Weiss M. Anesthesia and periinterventional morbidity of rigid bronchoscopy for tracheobronchial
foreign body diagnosis and removal // Pediatr. Anaesth. — 2006. — Vol. 16. — P. 123-129.

3KCI'IepVIMEHTaJ1bHaFI N KIIMHNn4yeckad Ne 1 (01)

OTOPUHOJIAPUHIOJIOIUA 2019



DISEASES OF THE PHARYNX, LARYNX AND TRACHEA

YAK 616.2-003.6-089

59

ENDOSCOPIC MANAGEMENT OF PEDIATRIC AIRWAY
FOREIGN BODY

'F. Carta, 'A. M. Olla, 'D. Quartu, >N. D. Chuchueva, 'R. Puxeddu

"University Clinical Hospital of Cagliari, University of Cagliari, Cagliari, Italy

2Sechenov’ First Moscow State Medical University of Ministry of Health of Russia (Sechenovskii University)

SUMMARY. Pediatric airway foreign body is an emergency with a high
morbidity and mortality rate. The authors report their experience with
the management of pediatric airway foreign bodies, focusing on the
different clinical and organizational features that may influence the
therapeutic strategy and postoperative management. From November
2010 to October 2017, we reviewed 28 consecutive patients (mean
age of 2.58 years, range of 8 months — 11 years) who underwent
endoscopy of the airways for clinical suspicion of inhaled foreign
bodies at the Department of Otorhinolaryngology of the University
Hospital of Cagliari, Italy. After the removal of the foreign body, the
patients were generally admitted to the Otorhinolaryngology or
Pediatric ward, butadmission to the Intensive Care Unit was considered
for patients who had clinical or radiological signs of preoperative
pulmonary complications (fever, pulmonary atelectasis) and/or were
considered at risk of postoperative edema/bleeding of the airway.
The foreign body was effectively found and removed in 16 males

Introduction

Pediatric airway foreign body (FB) is an emergency
with a worldwide morbidity rate from 10 to 20%;
it accounts for up to 7% of accidental deaths in the
USA among children under 4 years, and according to
data available from the Ministry of Health from 2005,
356 patients in Italy had a diagnosis of «<FBs in the
trachea, bronchi, and lungs» [2, 11, 13].

Clinical presentation varies according to the age
of patients, the delay between the inhalation and the
diagnosis, and the dimensions of the FB. Complete
obstruction of the larynx can cause sudden death and
must be treated with emergency procedures, while
the clinical presentation of FBs that cause partial
laryngeal obstruction or are lodged more distally in
the tracheobronchial tree is less specific, producing
a wide variety of symptoms that range from coughing
and dyspnea to fever [8].

Patients with tracheal and bronchial FB generally
can be treated after imaging, but a clear clinical
presentation with signs of severe respiratory impairment
should be managed without any delay. Although rigid
bronchoscopyis generally accepted as the gold standard
surgical approach [11], postoperative management must
be adapted according to preoperative conditions and
the potentially dangerous complications of a surgical

and 7 females (mean age of 2.42 years, range of 9 months —
11 years). Theinhaled foreign bodies were in the right bronchial tree
in 11 cases, in the left bronchial tree in 8 cases, in the trachea in
2 cases, and in the glottic plane in 2 cases. Eight of the 23 patients
were kept intubated in an Intensive Care Unit due to preoperative
(8 cases) or postoperative (5 cases) minor complications. No patient
experienced residual foreign body.

The rapid and accurate diagnosis, timely removal of the foreign
body, the use of the ventilating bronchoscope under endoscopic
view, and the admission of selected patients to the Intensive Care
Unit could reduce the occasional mortality of pediatric patients with
airway foreign body. Public information programs should increase the
population’s awareness of the risk associated with nut consumption
among the pediatric population.

KEY WORDS: airway, foreign body, endoscopy, pediatric.

procedure that could be technically complex. In the
literature this pathology has been widely discussed
[2, 8, 11, 13], but the role of the Intensive Care Unit
(ICU) inthe early postoperative period has rarely been
considered.

The authors report their experience on the
management of pediatric airway foreign bodies,
focusing on the different clinical and organizational
features that may influence the therapeutic strategy
and postoperative management.

Material and methods

This was a retrospective review of 28 patients
(mean age of 2.58 years, range of 8 months -
11 years) who underwent endoscopy of the airways
for clinical suspicion of inhaled foreign bodies from
November 2010 to October 2017 at the Department
of Otorhinolaryngology of the University Hospital of
Cagliari, Italy. Age, gender, and clinical presentation
are detailed.

Chest X-ray was generally performed before surgery.
Computed tomography (CT) was never performed in
patients who were admitted directly to our department,
but 8 patients were transferred from other hospitals after
the CT diagnosis of airway FB. All patients underwent
endoscopy of the airways under intravenous general
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Fig. 1. ICU algorithm

anesthesia using a flexible operating endoscope
and ventilating pediatric bronchoscopes (Karl Storz,
Tuttlingen, Germany) coupled with optic scopes
and optical forceps. Patients with nonspecific signs
of airway FB underwent flexible endoscopy under
general anesthesia and, if the FB was identified, the
procedure was completed with a rigid endoscopic
removal. When the inhalation of the FB was witnessed
or in cases of clear clinical or radiographic signs of
FB, rigid bronchoscopy was performed as soon as
possible. After the FB removal, the patients were
generally admitted to the ward, and postoperative
care was provided with antibiotics and steroids. The
ICU was considered when patients were admitted with
clinical or radiological signs of pulmonary complications
(fever, pulmonary atelectasis) and when the removal
of the FB was challenging, and/or the patient was
considered at risk of postoperative edema/bleeding of
the airway (fig. 1). Routine chest X-ray was performed
24-48 hours after bronchoscopy before the patient
was discharged.

Results

Twenty eight patients underwent endoscopy of the
airways.

In 5 patients (median age was 3.30 years, range of
9 months - 9 years, anamnestic history indicated FB
inhalation in all cases without other symptomatology
and normal chest X-ray), endoscopy with flexible optic
instrument did not find any FB, and the patients were

Experimental and clinical Ne 1 (01)
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discharged from the hospital within 24 hours without
complications.

The FB was effectively found in 16 males and
7 females who were treated during the study period
(median age was 2.42 years, range of 8 months -
11 years; table 1). Thirteen of these 23 children (56.5%)
were admitted to our department with a clear history
of FB inhalation that was witnessed by their entourage,
while 10/23 (43.5%) patients were transferred to our
department from other primary and secondary health
care centers for pulmonary infections that were resistant
to antibiotics and suspicion of an FB etiology. The mean
delay between the inhalation event and the admission
to our department was 3.9 days (range of 4 hours —
22 days). Signs and symptoms included dyspnea
56.5% (n = 13), cough 43.5% (n = 10), cyanosis 39.1%
(n = 9), suprasternal and supraclavicular respiratory
retractions 34.8% (n = 8), fever 21.7% (n = 5), stridor
13% (n=3), nausea 13% (n = 3), dysphagia4.3% (n=1),
and bronchospasm 4.3% (n = 1).

Preliminary chest X-ray was performedin 15/23 pa-
tients (65.2%), and CT of the chest without contrast
medium intake was performed in 8/23 patients (34.8%).
Chest X-ray was reliable for identifying notable
abnormalities in 9/15 of cases (60%), while CT clearly
identified pulmonary anomalies such as atelectasis,
emphysema, and the FB in all 8 cases (fig. 2).

Twenty out of 23 FBs (87%) were removed with the
aid of the rigid endoscopic bronchoscope (coupled in
6 cases with the flexible endoscope; fig. 3 and 4), and
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Table 1
Cohort of patients
Pz
NUMBER/ FB LOCATION TYPE OF FB/ SURGICAL MAIN IoU LENGHT OF STAY
SEX /AGE NUMBER OF FB TECHNIQUE COMPLICATIONS IN THE HOSPITAL
(in years)
Left main
1/F/2.06 bronchus Peanut/1 REB NO NO 3
2/M/1.57 Right main Peanut/2 REB NO NO 2
’ bronchus
3/M/2.84 Left inferior lobar Vegetal/1 REB NO NO 5
bronchus pomegranate
Right main .
4/F/1.62 bronchus Plastic/1 REB NO NO 2
5/M/1.67 Left inferior lobar Peanut/1 REB NO NO 3
bronchus
6/M/0.8 Right main Plastic/1 REB NO NO 2
’ bronchus
7/M/1.71 Right inferior lobar Peanut/1 REB + FB NO NO 1
bronchus
8/M/1.52 Left main Carrot /1 REB + FB NO NO 1
bronchus
Right main .
9/M/11.1 bronchus Plastic/1 REB NO NO 1
10/M/2.19 | Hightupper lobar Peanut/1 REB + FB NO NO 2
bronchus
Right main
11/M/3.06 Peanut/1 REB + FB NO NO 4
bronchus
12/M/1.94 Right main Peanut/3 REB + FB NO YES 2
bronchus
13/M/2.81 Trachea Peanut/3 REB NO NO 1
14/M/3.29 Right main Vegetal/1 REB + FB EDEMA YES 4
' bronchus 9
Right main
15/F/0.81 bronchus Vegetal non food/3 REB NO NO 2
16/M/3.65 Glottis ND/1 REB - NO 2
17/M/3.35 Left main Peanut/3 REB EDEMA YES 5
bronchus
Left inferior lobar EDEMA,
18/F/1.55 bronchus Peanut/1 REB PULMONARY YES 7
u ATELECTASIS
EDEMA,
19/M/1.6 Trachea Eggshell/2 REB DESATURATION YES 6
20/F/1.13 Glottis Hair fork/1 0°-45° optics EDEMA YES 2
Left main PREOPERATIVE
21/F/1.84 bronchus Peanut/2 REB EMPHISEMA YES 2
Right main
22/M/1.66 bronchus Peanut/1 REB NO NO 1
Left main PULMONARY
23/F/2.14 bronchus Hazelnut/1 REB ATELECTASIS YES 3

REB = Rigid Endoscopic Bronchoscope
FB = Flexible Bronchoscope
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Fig. 2. Direct view of the left main bronchus occluded by the
foreign body

3/23 laryngeal/tracheal FBs (13%) were removed under
endoscopic view without bronchoscopes.

Nine FBs were in the right main bronchus, 5were in
the left main bronchus, 1 was in the right upper lobar
bronchus, 1 was in the right lower lobar bronchus,
3 were in the left lower lobar bronchus, 2 were in the
trachea, and 2 were in the glottis.

In 16/23 cases (69.6%), the FBs were food; among
them, 12 (52.2%) were peanuts.

Fifteen out of 23 patients (65.2%) were admitted
to the Otorhinolaryngology or Pediatric department
with a mean postoperative hospital stay of
1.79 days (range of 1-3 days); 8/23 patients (34.8%)
were admitted to an ICU and kept intubated for
12 hours — 4 days (mean duration of the oro-tracheal
tube of 24 hours, mean ICU postoperative stay of
2.12 days, range of 1-5 days). Three patients (13%)
with O, saturation impairment after the first attempt
at spontaneous breathing were admitted to the ICU
and kept intubated with high-pressure ventilation to
resolve a preoperative pulmonary impairment that
did notimprove after the FB removal, while 5 patients
(21.7%) were admitted to the ICU for postoperative
laryngeal and tracheal edema.

All patients underwent postoperative chest X-ray
the day after the endoscopic removal, and in 2 cases,
flexible endoscopic control under general anesthesia
was considered necessary, but no patient experienced
residual FB.

Patients admitted for FB inhalation witnessed by
the adult entourage (n = 13/23; 56.5%) had a shorter
length of stay (2.23 days) and lower complication rate
(38.5%) compared with the 10/23 patients (43.5%)
without a clear history of airway FB (3.1 days and 50%,
respectively).

Experimental and clinical Ne 1 (01)
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Fig. 3. Endoscopic view of a foreign body (nut) in the left
main bronchus

Patients treated more than 7 days after the FB
inhalation (n = 6/23; 26%) presented a higher risk of
postoperative complications (66.6% vs 35.3% observed
in 17/23 patients treated within 7 days).

Discussion

Diagnosis of airway FB is frequently based on
inhalation syndrome, characterized by sudden
temporary dyspnea and cyanosis during feeding
followed by variable resolution of the symptoms due to
the FB crossing the glottis and moving to the peripheral
airways. Although the sensitivity and specificity of
witnessed FB aspiration vary from 58.3% [1] t0 93.2%
[6]and 32.1% [15] t0 96.3%, respectively, it should never
be underestimated since when inhalation syndrome is
not witnessed or is underestimated, the unsuspected
FB causes complications such as recurrent pneumonia,
bronchiectasis and atelectasis and pulmonary abscess
with a high risk of sepsis [5]. The patients in our series
who were admitted with a clear history of FB inhalation
had a shorter length of hospitalization and lower
complication rates (2.23 days and 38.5% vs 3.1 days
and 50%, respectively).

Although most inhaled objects generally lodge in
the bronchi (48-50% in the right bronchial tree, 29% in
the left bronchial tree), sometimes the FB can block the
larynx and trachea (14% of cases) and cause complete
or subtotal airway obstruction [9, 16]. When patients are
unable to speak or cough after FB inhalation, they should
undergo emergency maneuvers and, if the obstruction is
notrelieved, the best possible ventilation and oxygenation
should be provided until the admission in the operating
room. When patients with suspected inhaled FB can
breath, all maneuvers must be avoided, and the patient
must be admitted to the closest referral hospital [10].
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Fig. 4. Endoscopic removal of the FB

Chest X-rays can identify only radio-opaque FBs
(fig. 5), but in the case of radio-transparent FBs,
it can show indirect findings such as emphysema,
atelectasis, and contralateral mediastinum shift, and
cannot exclude the presence of FB. In the literature
almost half of inhaled FBs had normal radiography
[11], and in our experience, preoperative chest X-rays
were reliable only in 60% of cases (n = 9/15). CT has
been shown to have higher sensitivity than radiographs
for FBs [10]. In our series, CT was reliable in all cases
(n=8), butitwas always performed at other centers when
airway FB was suspected only after the development of
pulmonary atelectasis that was resistant to antibiotics.
Since pediatric patients generally require sedation
before undergoing CT, all patients admitted to our
departmentwith a clinical history of airway FB underwent
immediately tracheo-bronchoscopy to avoid any
maneuver that could dislodge the FB and worsen or
complicate the medical case.

Rigid bronchoscopy under general anesthesia is
the recommended procedure [3]. General anesthesia
starts with smooth mask inhaled induction or careful
IV induction with spontaneous ventilation, but rigid
bronchoscopy cannot start until the mobility and reflexes
of the patient have to be suppressed with neuromuscular
blocking agents to prevent airway trauma resulting from
coughing and resistance; positive pressure ventilation,
although controversy since could dislodge the FB,
can be performed to reverse the atelectasis, correct
oxygenation and overcome the airway resistance [12].
Where mucosal bleeding occursin the visual field during
surgery, 100 mg/L epinephrine solution can be injected
endoscopically to stop or atleast reduce the bleeding [9].

Peanuts are the most frequent pediatric inhaled FB
[11] (52.2% in our series), anditis clear that they should
be avoided in young children. The removal should be
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Fig. 5. Chest X-ray showing a radio-opaque laryngeal
foreign body

routinely performed with dedicated blunt forceps as to
avoid the disruption of the FB that is hygroscopic and
very fragile. Multiple FBs can results from incorrect
management of the retained peanut creating the
potential for recurrent pneumonia.

The choice of postoperative management can be
challenging and is based on the preoperative conditions,
the complexity of the surgical removal and the pulmonary
gas exchange after the removal of the FB. In the literature
and in our experience, most of the complications were
observed in patients with undiagnosed subacute
tracheobronchial FB [4, 12, 17], mainly caused by
mucosal inflammatory edema due to the impacted
substances and by the worsened pulmonary function
as a consequence of tracheobronchial mucosal trauma
due to difficulties in removing the FB.

In patients without any preoperative and/or
postoperative complication and with good pulmonary
gas exchange, mask ventilation can be applied until
adequate spontaneous ventilation is achieved [17],
while the need for ICU admission and for keeping the
endotracheal tube in place should be evaluated with
caution. ICU admission/intubation may be necessary
to resolve pulmonary atelectasis with positive pressure
mechanical ventilation [14] or when close monitoring in
the ICU appears safer for the early diagnosis and timely
treatment of patients with a high risk of postoperative
severe laryngeal edema, bronchospasm, pneumothorax,
pneumomediastinum, pulmonary atelectasis, cardiac
arrest, tracheal or bronchial laceration, and hypoxic brain
damage [7]. In our series ICU admission and orotracheal
intubation was based on the algorithm shown in figure 1:
8 patients (34.8%) were admitted to the ICU with an
endotracheal tube (mean ICU stay of 2.12 days) and
treated with steroids and antibiotics for preoperative
pulmonary atelectasis (2 cases) and emphysema
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(1 case) that was unresolved after FB removal (3 cases)
or when the mucosa of the larynx and of the trachea
was edematous and the patient was considered at risk
of delayed postoperative respiratory distress (5 cases).

After the critical period, safe removal of the
endotracheal tube was performed, and the airways
were reevaluated before the patient was transferred
to the Pediatric/Otorhinolaryngology ward.

Two patients in our series underwent a second
endoscopy of the airways to detect eventual residual
FB before discharge, but it was not found in both cases.
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Conclusions

Bronchoscopy under general anesthesia should be
performed for all patients suspected of FB aspiration
since the timely removal of the FB coupled with the
use of a ventilating bronchoscope under endoscopic
view and the close monitoring of selected patients in
the ICU can reduce the incidence of complications
and the occasional mortality of airway FB. Public
information programs should be increased to improve
awareness of the risk of nutinhalation in the pediatric
population.
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BAPUAHTblI AHECTE3UOJIOTMYECKOIOo nocosund
NPU ONEPALUUAX HATOJIOCOBDbIX CKJIAAOKAX

VARIANTS OF ANESTHESIA FOR VOCAL
CORD SURGERY

M. T. Jletizepmad, B. C. Komnsap, E. B. Kupcanoea,
K. 0. QuceHko

M. G. Leizerman, V. S. Kotlyar, E. V. Kirsanova,
K. Yu. Fisenko

MBY3 «[opodckas knuHu4eckas 6onbHuya N° 29 umeru H. 3. baymaHa»

PED®EPAT. laH NCTOpUYECKUn aHann3 MetoaoB obesbonmpaHus
npu onepaumsaix Ha roa0COBbIX CKknaakax. B HacTodalee Bpems
09 BbIMOJIHEHUS MUKPOXMPYPrnYecknx BMeLlaTenbCcTB He06X0-
OVIMO NOJTHOE BbIKJIIOYEHNE CO3HaHWSA 6OJIbHOMO 1 UCMOJIb30BaHMe
MMOpeNnakcaHToB. 119 3TOro NPMMEHSETCs ToTajlbHas aHeCTe3uns
C nofadyern ra3oB 4epes3 TOHKYI0 MHTYOALNOHHYIO TPYOKY, MATKUIA
KateTep (nocne TpaxeonyHKLUNM) NN BCTPOEHHbIV B NPAMON na-
PUHIOCKON XeCTKUi kaTeTep. NocnegHnin BapmnaHT ABASIETCS Mak-
CUMasibHO yOO0OHbIM.

KJIIOYEBBIE CJIOBA: MUKPOXUPYPrus ropTaHn, Hapkos, rofoco-
Bble CKNaaKu.

XUpypruyeckun 4OCTyn K CpeaHEMY U HUXKHEMY
aTaxam ropTaHu Bcerga c4mTasica HenpoCTbiM B CBA3N
C rnybokKmMM pacrosioXeHneM opraHa, a Takxe n3-3a
BbICOKNX PedieKCOB, HE NO3BOJIAIOLLMX MPULLESTBHO U
CMNOKOMHO MaHUNyIMPOBaTh B 3TON 30HE.

M3BECTHO, 4TO MHOIMe rogbl BeIOOP A5 XxMpypra
OblN1 HE BEINK: UM MECTHas aHECTE3US C Pa3IMYHOMN
npemegmkaumnen, nnn Hapy>XXHoli1 NOAX04 C TAPUHIO-
dunccypon. B nepsom ciyvae npuMeHsNCcs ropTaHHbIN
BblKyCbiBaTesb TUNa «Kapaec», U HYyXXHO OTMETUTb,
4YTO PAL, NAPUHIOJIOrOB COBEPLLUEHHO BUPTYO3HO BNa-
nenun aTuMm BMaom BMmewartensctea. OgHako cnenyer
3aMeTUTb, YTO BbIMOJIHUTL Ornepauunio NP HENPAMONn
NlapuHrockonuu ygasasnocs He Bcerga. lpenatcTenem
TOMY CJIY>XXWUSIN BbICOKUI pedekc, HENepeHOCUMOCTb
aHecTeTUKOB, 60bLLOK pa3mMmep 0O6pa3oBaHUs, KOTO-
poe Heobxoanmo yaanuTtb. Kpome Toro, aaxe Hebosb-
was HeTOYHOCTb MPU BbINOJIHEHUX BMeLLaTeNbCTBa
npuBOAUNa NAU K HEMOJIHOMY YA asIEHUIO OMNYyXO0u,
WU, HaNPOTUB, K BbIKYCbIBAHUIO y4acTKa roJloCoBOM
ckJsliagku, 4TO gaBasio HapylleHue rosioca, a B ciyyae
C neBuamu, negaroramMmu, aktepamu 1 BOBCE MHBaN-
An3uposana naumeHTa.

Mpun 6onbLINX padMepax HOBOOOPa30BaHUS, a TakXe
MNP HEBO3MOXHOCTU UCKJTIOYUTb €ro 3/10Ka4eCTBEH-
HbIl XapakTep NapUHrosiorv 1 OHKOJI0r onepupoBanm

Bauman’ city hospital N° 29

SUMMARY. There s historical analysis of anesthesia types for vocal
cord surgery. Currently, it is necessary to completely switch the
patient’s consciousness off and use muscle relaxants for making
microsurgical operations. For this purpose, a total anesthesia is
used with the gas supply through a thin endotracheal tube, a soft
catheter (after intubation) or a hard catheter embedded in a direct
laryngoscope. The latter option is the most convenient.

KEY WORDS: microsurgery of larynx, anesthesia, vocal cords.

C Noaxon0oMm 4yepes napuHropuccypy. JlapmHroopuc-
cypa no3BoJisfia npakTUn4ecku Bcerga goCcTuyb Lenu,
0HaKO Henb3s OblSI0 UCKIIIOYNTL KOCMETUYECKWNIA fe-
deKT NPAMO Ha Lee, a TakxXe BO3MOXHbIE OCJIOXXHEHUS
B BUAE KPOBOTEYEHUN U XOHAponepuxoHaputa [2].
EcTecTBEHHO, 4TO NOCNeoNnepauoHHbIN nepuog, ool
[O0CTaTOYHO AJIMHHBIM, COMNPOBOXAaNCcs O0NeBbIM
CVMHAPOMOM, 3a4acTyio OOWNPHBLIM pybLLEeBaHNEM U
HEeoBX04MMOCTbIO peabuINTaUNOHHBLIX MEPONPUATUIA.
CTONT OTMETUTB, YTO U B HACTOSLLLEE BPEMS NPU HANK-
4Ynum 0OUNbHOI Backynapu3aaLnm onyxonu (Hanpumep
reMaHrnmom), pacnpocTpaHeHnm obpasoBaHns Ha CO-
cefHue aTaxu ropTaHu 1apuHropuccypa npogokaet
OblTb aKTyasIbHOMN.

Pa3BuTME BLICOKOTEXHONOMMYHbBIX METOAVIK B XUPYP-
rvn, NO9BJIEHME COBPEMEHHOW annapaTypbl U npena-
paToB B aHECTE3MO0N0r M1 NO3BOIUIN ONTUMU3NPOBATL
3HOONapuHreasbHble BMeLwaTenscTea. B nocnegHue
20-25 neTt cTann akTUBHO UCMNONIbL30BATb JITA3EPHYIO,
pagnoBOJTHOBYIO, XOI04HOMNA3MEHHYI0 annaparTypy,
KOTOpad rno3sosissia BbIMOMHATbL BbICOKOTO4YHbLIE Ore-
paumm, NCKJoYaoLne BblLLEONMCAHHbIE OCTIOXHEHUS.
JlapvHronorv npy NOMOLLM aHeCTe310sI0roB Havyanu
onepunpoBaTb B YCNOBUAX TOTAJIbHON BHYTPUBEHHOMN
aHecTe3un C pecnmpaTtopHomn nognepxxkon n NBJI.
JaHHbIN BUO HAapKO3a BbIMOMHAICA LOCTATOYHO TOHKN-
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MW MHTYBaLMOHHBIMU TPyOKaMu, KOTOPbIE OCTaBMIANMN
MECTO ANS BbINONHEHUS BMeLwaTenscTea. Onvcaxsbl
Tak>Xe HenpeaBnAEHHbIE OCNIOXHEHWVS B BUAE pacce-
YeHUs N BO3ropaHnsa MHTybauMoHHbIX Tpy6ok. Kpome
Toro, Tpybka He TOJIbKO 3akpbiBasia 4acTb NpocBeTa
ropTaHu, HO 1 He No3Bossna 0603peTb Mex4yepnano-
BUAHYIO 30HY M MOACKIAaA04YHOE MPOCTPAHCTBO. Xpyp-
ry npuxonunocb casuraTb MHTYOALMOHHYIO TPYOKY B
CTOPOHY, Y4TO OaneKko He BCeraa BbiMOIHUMO U OTPU-
LaTeNbHO BAUSET Ha KA4eCTBO U Ucxo onepauun [1].
Bbixon Obin HangeH B nogade KMcriopoaa v ra3oB
yepes3 KOHUKOMYHKLUIO NAU TPAXeOonyHKLUMIO C Mo-
crnenylowmM BBEAEHNEM KaTeTepa B Tpaxeko 415 Bbl-
COKOYaCTOTHOW UHXEKLUVNOHHOWM BEHTUAALNN NETKUX.
B aTom cny4yae aHecTe3us Oblia KOMOUHUPOBAHHOM,
a BBOAHbIN HAPKO3 MOLLHBIM 1 XOPOLLO YNPaBASEMbIM.
Mcnonb3oBannce GeHTaHu, Nnponodoa 1 HeNnonsapm-
3yloLre MmopenakcaHTbl (06bIYHO — POKYPOHMIA B Nape
C cyraMmmagekcom). 3Tu npenapatbl obecneynsanmu
[0CTaTouHYO ryOuHY Hapko3a, XOpoLUYio yrnpasns-
€MOCTb HelpOoMbILLEeYHbIM BI0KOM 1 6€30MacHOCTb
nauyeHTa Ha 3akJIloYMTEeNIbHOM aTane onepauuu.
HeobxoaMMo OTMETUTb, YTO AaHHas MeToauKa Bbl-
nosHMMA y NauMEHTOB, BEC KOTOPbLIX HE MPEBbILLIAET
100 «kr. B cnyvae xe ¢ 60nbHbIMU C OONbLLOW MacCow
Tena npoBoaunm nHTybaumto Tpyokoi Ne 6 1 ocyLecT-
Bnsinu MIBJ1 06beMHO umknndeckmm cnocobom. Henb3s
HEe OTMETUTb, YTO KOHMKO- U TPaxeonyHKuun TpebytoT
[OCTaTOYHOrO ONbITa, TEXHNYECKN HE BCErAa BbIMOMHUMBI
(HanpuMep, Npu ONyXonsX N 3HAYUTENIBHOM yBEN4e-
HUW LLNTOBUAHOM Xene3bl, AepopMaumvax U aTUMMYHOM
CTpoeHun Tpaxeu). A paxe HeGOosbLIOE MYHKLIMOHHOE OT-
BEPCTUE MOXET NMPUBECTU K AMPU3EME MATKUX TKAHEN
M CPefoCTeHMs, a B JanbHENLEM N3peaka, Ho Bbi3bl-
BaNV XOHAPONEPUXOHAPUTbI FOPTAHN 1 KONIEL, TPAXEN.

JINTEPATYPA

3ABOJIEBAHUA NMOTKWU, TOPTAHU U TPAXEUN

Mkl onepmpoBanm NauMeHTOB C HANIOXEHMEM Tpa-
XEOMYHKLNN AN BbICOKOYACTOTHOW MHXEKLUN Ha
npoTsxeHun 10 net. MNpr 3TOM OTMEYEHO, 4TO OKOJIO
3% 60JIbHbIX NEPEHECIN OCJIOXHEHUS B BUAE aMbU-
3€eMbl TKaQHEN Wwen, nmua n CPpeaoCcTeHUsl, KOTOPbIE
ObIN KYNMPOBaHbl CUMNTOMATUYECKMMUN CPELACTBAMMU.

HakoHeu, OkOno roga Hasaj, Mbl NOy4YUAn CAeLn-
anbHble KJIMHKW N8 NPAMON OMOPHOMN NapUHIOCKO-
nMn C napannenbHbiM XEeCTKUM KaTeTepoM As Nnpo-
BeAEHUNS UHXEKUUN. [JaHHbI NUHCTPYMEHT NO3BONSET
Npou3BeECTM NapuHrockonuio, 0603peTb ropTaHb 6e3
OrpaHnYeHns oNepaLmMoHHOro NoNs, He TPABMUPOBATh
TKaHW rOPTaHU 1 Tpaxeu, Yem rpeLunnm npegbiayLine
BapuaHTbl Hapko3a 1 cBo60AHO, 6e3 orpaHn4YeHun,
BbINMOJIHATb MUKPOXUPYPruyeckne BMellaTenscTea C
MCNONb30BAHNEM Kak MEXaHNYECKNX MUKPOUHCTPYMEH-
TOB, TaK 1 PAAVIOBOJIHOBbIX U TAa3epPHbIX MeTOA0B [3].
AHannanpys oTaaneHHble peayssTaTbl Nog00OHbIX BMe-
waTenbCTB, Mbl CAEManu BbiIBOA 0 TOM, YTO NOCNEAHUN
BapMaHT aHeCTe3nu ABNSETCHA ONTUMAabHbIM, lerye
nepeHocuTca nauymeHTamm, 6onee ynobeH ans xm-
pypra v aHecTe3nonora u NPakTU4eckun He Bbl3biBAeT
OCJIOXHEHMUA.

MmMes BOBMOXHOCTb CPaBHUTbL BCE BhILLIENEPEYNC-
JIEHHbIE METOAbIl, KOTOPbIE Mbl IPMMEHSANN Y HALLMX Na-
LMEHTOB, MOXHO CAeNaTb BbIBOA O TOM, HTO KaX[bIi
M3 HUX UMEET CBOM MNONIOXUTENbHbIE U OTPUL,ATENbHbIE
CTOPOHbLI. B naeane B otoeneHun, 3aHMMaloLLLMMCS
MUKPOXUPYPrueit ropTaHu, 4oKHbl ObiTb BCE YCI0BUS
1 HEOOXOAUMbI MHCTPYMEHTAPUA A5 BbINMOJIHEHUS
pa3nnyHbIX BApMaHTOB HApkKo3a u onepauun. Cneny-
eT, 04HaKo, OTMeTUTb, 4TO VMBJ1 C BbICOKOYACTOTHOM
BEHTUNSALMEN JIETKNUX YePe3 COBPEMEHHbLIN KIIMHOK C
napannefnbHbIM XECTKUM KaTeTepOM SIBNSIETCS Hau-
oonee yooObHbIM 1 6e30MacHbLIM METO40M.

1. CeuctywkuH B. M., Npanukos M. [., Komapoea X. E. OnbIT MCNOAb30BaHNS METOA0B 3/IEKTPOXMPYPrn Npu NpoBe-
[EeHUN PEKOHCTPYKTUBHO-BOCCTAHOBUTESbHBIX ONepauunii Ha roptaHu u Tpaxee // Xll Hay4yHo-npakTudeckas kKoHbepeHuus
«Papmakonormyeckme n GuUandeckme MeTobl 1e4eHuns B OTopmMHonapuHronorum». — M., 2014, — C. 46-47.

2. YupewkwuH 4. T, AyHaesckasa 3. M., TumeH I. 3. JTasepHaa aHAOCKOMMYECKAA XUPYPIrnsa BEPXHUX ObIXaTENbHbIX MyTEN. —

M.: Meanuuna, 1990. - 192 c.

3. 4dTtporeHHble 0CnoxHeHus TpaxeocTtoMum: Te3. aoki. / A. V. Kptokos, E. A. Kupacuposa, E. A. KyanHa [n gp.] // XIV Ha-
y4HO-NpakTuyeckas koHbepeHums «Papmakonormieckme n dGnusanyeckme MeToapl 1e4eHns B OTOPUHONAPUHIONOr N>, —

M., 2016. - C. 29-30.
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VARIANTS OF ANESTHESIA FOR VOCAL
CORD SURGERY

M. G. Leizerman, V. S. Kotlyar, E. V. Kirsanova,
K. Yu. Fisenko

Bauman’ city hospital N° 29

SUMMARY. There is historical analysis of anesthesia types for vocal
cord surgery. Currently, it is necessary to completely switch the
patient’s consciousness off and use muscle relaxants for making
microsurgical operations. For this purpose, a total anesthesia is
used with the gas supply through a thin endotracheal tube, a soft
catheter (after intubation) or a hard catheter embedded in a direct
laryngoscope. The latter option is the most convenient.

Surgical access to the middle and lower levels of
the larynx has always been considered difficult due
to the depth, as well as due to the high reflexes that
do not allow to precisely and calmly manipulate in
this area.

It is known that for many years the choice for the
surgeon was not great: either local anesthesia with
different premedication, or an external approach with
laryngofissure. In the first case, a laryngeal cutting
forceps of Cardesa type was used, and it should be
noted that several laryngologists were adept at this
kind of intervention. However, it should be noted that it
was not always possible to perform the operation with
indirect laryngoscopy. The obstacle was a high reflex,
intolerance to anesthetics, a large size of tumor that must
be extracted. In addition, even a small inaccuracyin the
implementation led either to incomplete extraction of
the tumor, or, conversely, to biting out a portion of the
vocal cord, which gave voice disorder, and completely
disabled the patient in the case of singers, teachers,
actors.

When the tumorislarge, and whenitis impossible to
exclude its malignancy, laryngologists and oncologists
operated on the approach with laryngofissure. The
laryngofissure almost always allowed to reach the goal,
butitwas impossible to exclude a cosmetic defect right
on the neck, as well as possible complications in the
form of bleeding and perichondritis [2].

Naturally, the postoperative period was quite long,
accompanied by pain, often extensive scarring and the
need for rehabilitation measures. It should be noted
that nowadays laryngofissure continues to be relevant
in the presence of abundant vascularization of the

KEY WORDS: microsurgery of larynx, anesthesia, vocal cords.

tumor (for example, hemangioma), the dissemination
of tumor on the adjacent levels of the larynx.

The development of high-tech surgery methods, the
emergence of modern anesthesia equipment and drugs
allowed optimizing endolaryngeal interventions. In the
last 20-25 years, laser, radio-wave, and cold plasma
equipment has been actively used, which allowed
performing high-precision operations that excluded
the above-described complications. Laryngologists
with the help of anesthesiologists began to operate
in conditions of total intravenous anesthesia with
respiratory support and mechanical ventilation.
This anesthesia type was performed with rather thin
endotracheal tubes that left space for the intervention.
Unforeseen complications in the form of dissection
and inflammation of the endotracheal tubes are also
described. In addition, the tube not only covered part
of the lumen of the larynx, but also did not allow to
view the interarytenoid area and subglottic space. The
surgeon had to move the endotracheal tube to the side,
which is not always feasible and negatively affects the
surgery quality and result [1].

The problem was solved by the oxygen and gas
supply through cricothyrotomy or intubation, followed
by the introduction of a catheter into the trachea for
high-frequency jet ventilation of the lungs. In this case,
anesthesia was combined, and induction stage of
anesthesia was heavy and well managed. Fentanyl,
propofol and depolarizing muscle relaxants were used
(usually rokuronium paired with sugammadex). These
drugs ensured sufficient anesthesia depth, good
controllability of the neuromuscular block and patient
safety at the final stage of the operation.

Experimental and clinical
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It should be noted that this method is feasible in
patients whose weight does not exceed 100 kg. If the
patient body weight is more than 100 kg, intubation
with tube N 6 and mechanical ventilation in a volume-
cycled mode were carried out by.

It must be noted that cricothyrotomy and intubation
require sufficient experience, not always technically
feasible (for example, in case of tumors and a significant
increase in the thyroid gland, deformities and atypical
structure of the trachea). And even a small puncture hole
can lead to soft tissue or mediastinal emphysema and
rarely cause perichondritis of the larynx and tracheal
rings later.

We operated on patients with intubation for high-
frequency jet ventilation for 10 years. It was noted that
about 3% of patients suffered complications in the
form of emphysema of the neck, face and mediastinum
tissues, which were stopped by symptom relieving drugs.

Finally, about a year ago we received special blades
for direct supporting laryngoscopy with a parallel
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rigid catheter for injection. This tool allows performing
laryngoscopy, view the larynx without limiting the
operative field, do not traumatize the laryngeal and
tracheal tissues, which was difficult with the previous
anesthesia types, and freely perform microsurgical
interventions, using both mechanical micro tools and
radio wave or laser methods [3]. Analyzing the long-
term results of such interventions, we concluded
that the latter anesthesia version is optimal, easier
tolerated by patients, more convenient for the surgeon
and anesthesiologist, and practically does not cause
complications.

Comparing all the above methods that we used, we
can conclude that each has its own positive and negative
sides. Ideally, the laryngeal microsurgery department
should have all the conditions and necessary tools for
performing various anesthesia options and operations.
However, high-frequency mechanical ventilation through
amodern blade with a parallel rigid catheter is the most
convenient and safe method.
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onbIT NTPUMEHEHUA MbILLEYHO-PACLIUAJIBHOIO
NMEKTOPAJIbHOI'O JIOCKYTA AJ19 PEKOHCTPYKUUA
NMOCTPE3EKUNOHHbIX AEPEKTOB
OPO®APUHITEAJIbBHOWU 30HbDI

RECONSTRUCTION OF OROPHARYNGEAL POSTRESECTION DEFECTS
WITH PECTORALIS MYOFASCIAL FLAP

H. M. TpusHa, U. B. benoyepkoeckuii, [. J1. EHa, . B. Konaduu

N. M. Trizna, I. V. Belotserkovskii, D. L. Ena, J. V. Kolyadich

I'Y «<Pecny6nukaHckuli HQy4HO-npakmuyeckuii YeHmp oHKos1o2uu
u MeduyuHckol paduosozauu umeHu H. H. AnekcaHopoea»

PE®EPAT. PazpaboTaH crnocob pekoHCTPYKLMM MOCTPE3EKLNMOHHbIX
nedekToB opodapuHreanbHON 30HbI C MOMOLLBIO MblLLeYHO-dac-
LManbHOro NekTopasibHOro IOCKyTa, OTAMYUTENIbHON 0COBEHHO-
CTbIO KOTOPOIO AABAISIETCA TO, 4HTO MaTepuasioM, 3amMmeLLaloLLmnm ae-
dekT A3blka, ABNAETCH MbllLleyHasa TkaHb, 6onee 6anakas no suay
1 CBOMCTBaM K TKaHAM Tena a3blka, 4em Koxa. lNpumeHeHne pas-
paboTaHHOro cnocoba ana 3amelieHns nedekToB a3blka, TKaAHEN
OHa NONOCTU pTa, POTOMOTKN MNO3BONSET PEKOHCTPYMPOBATb aHa-
TOMUYECKYIO CTPYKTYPY pe3eLmpyembix TkaHel 1 co3patb 6naro-
NPUSATHbBIE YCNOBUS AN BOCCTAHOBEHUS I10TAaTENbHOM 1 pEYEBOM
bYHKUMIA, NOBLICUTb PpeabunmTauMoHHbIN NoTeHUnasn nauMeHToB
nocne XMpyprmyeckoro neveHns opodapurHreanbHOro paka.

KJTIOYEBBIE CJIOBA: opodapuHreasnbHbli pak, PEKOHCTPYKTUBHASA
XUPYPrus, MbllLeYHO-dacLmaibHbIil NeKTopasnbHbI NOCKYT, Meau-
LuMHCKaa peabunntauns.

BeepneHue

Mpw neveHnn opodapuHreanbHoOro paka Heobxoanmo
YUYNTLIBATL arPeCCUBHOCTb OMNyX0Jien 4aHHON JloKanm3aa-
LU 1 BbICOKYIO BEPOATHOCTb CKPbITOrO IMMGOreHHOro
MeTacTasmpoBaHusl. OCHOBHbIM METO40M NEHEHUS SBNSI-
eTcsl KOMOMHMPOBaHHbLIN. JlydeBas Tepanusl B Ka4ecTBe
€NHCTBEHHOr0 MeToa JieueHnst MOXET UCMNOb30BaTbCA
npu onyxonax T1-T2 ¢ MUHUManNbHOW MHUABTPaLMeEn
noanexawmx TkaHel n 6e3 pacnpoCcTpaHeHus Ha alb-
BEONSPHbLIA OTPOCTOK HMXHEN YentoCTU. TONbKO npu
| cTagmn paka NoABUXHOM YacTu A3blka NPUMEHSETCH
XVUPYPruyeckmin MeTo, NedeHuns, B OCTalbHbIX Clly4asx
ornepaTuBHOE BMELLATENbCTBO BbINOJIHAETCS Ha NePBOM
atane [4]. Tunosow onepaunen Ha a3bike ABNFeTCH re-
MUrnoccakTomud. lNMpu pacnpocTpaHeHHOM pake A3bl-
ka 06beM pes3ekumm yBeNnMIMBaloT 3a CHET YaCTUYHOIO
yAaNeHUs KOPHS M NPOTUBOMOJIOXHOM YacTU A3blKa (Cy6-
TOoTallbHasa 1 ToTajibHas rnoCCaKTOMUM), NOPAXEHHbIX
TKaHeW aHa nonocTn pTa, CoOAEPXKMMOro NOgHMXHeYe-
JIIOCTHOr O M NoAnoA60POA0HHO0 TPEYrosibHMKOB [3, 10].

Alexandrov' Republican Scientific and Practical Center of Oncology
and Medical Radiology

SUMMARY. A method for reconstruction of the oropharyngeal
postresection defects with pectoralis myofascial flap has been
developed. The feature of this method is that structure of plastic
material corresponds to the muscular tissue of the tongue more
than skin. Using of our method allows to restore the anatomical
structure of the resected tissue, to create favorable conditions for
the restoration of swallowing and speech functions and to increase
the rehabilitation potential of patients after surgical treatment of
oropharyngeal cancer.

KEY WORDS: oropharyngeal cancer, reconstructive surgery,
pectoralis myofascial flap, medical rehabilitation.

lMocne BbINOJHEHUS FEMUTNIOCCIKTOMMN Y MALMEHTOB
COXPaHSATCSH CTONKME HapyLLeHNA Ppa3roBOPHON peyn
W rnoTaHus, cBA3aHHble ¢ 06pa3oBaHNEM OBLLUNPHBIX
NOCTPE3EKLUVOHHBIX e EKTOB, YTO NPUBOAMT K 3HA-
YNTENbHOMY YXYALLEHMIO KQ4€CTBA XU3HU NaLMEHTOB,
couuvanbHOW ge3aganTtaunm n NCMxocoMaTmn4eckmnm
paccTponcteam [S].

OOHOMOMEHTHOE BbIMOIHEHVE PEKOHCTPYKTUBHbBIX
ornepauuii no 3amelleHnio obpasyowmxca nedekTos
NO3BOJIAET BOCCTAHOBUTbL aHAaTOMMYECKME CTPYKTYPbI
peseumpyemMbix OpraHos. TpaanLMOHHO 41K 3aMeLLeHNS
nocneornepaumoHHbiX AedekToB opodapuHreasnbHom
30HbI UCMONb3YIOTCA ABa OCHOBHbLIX BUAA N1acTUYeCcKo-
ro Matepuana: 1oCKyThbl C OCEBLIM KPOBOCHabXeHneM
W ayTOTPAHCMAHTaThl C HANOXEHNEM MUKPOXUPYP-
rmyecknx aHaCToOMO30B.

[nsa 3akpbiTns 0edeKToB HeNIOCTHO-NLEBO 061acTn
Hanbonee 4acTo B KJIMHNYECKOWN NPaKTUKE UCMNOJIb3YeTCH
NEKTOPabHbIA NTOCKYT HA cOcyancTor Hoxke [1, 6, 9-10].
B ero coctas Bkto4aloT pparMeHT 60JbLION rpyaHOM
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MbILLLbI HA HOXKE C NUTAOLWMMU ero rnektopasbHbIMun
cocygamm 1 npuiaexawien KOXXHOM NoLanKom (KOXKHO-
MbILLEYHbIN NeKTopasibHbIN NockyT — KMIJT), uTo nenaet
NOCKYT AOCTATOYHO 60J1bLLMM N0 00bEMY, 3aHNMAIOLLM
3HauUTESIbHYIO HaCTb MNONOCTU pTa. MoBUANM30BaHHbIM N10-
CKYT NepeMeLLatoT Yepes NOLAKOXHbIA TOHHESNb B 061aCTb
JedekTanonocT pra nim rnoTku, NOCA0NHO GUKCUPYIOT
K Kpasam gedekTa, npu 3TOM KOXHas 4acTb CLUMBAETCSH
Co cnunauncToii obonoukoii. Hegoctatkamu KMIMJT saensi-
eTCs Heperynmpyemas ToJILLMHA JIOCKYTa, BblpaXeHHas
PUrMOHOCTb KOXHOW M10LWaaKy No CPaBHEHUIO C MblLLEeY-
HOW TKaHbIO, KOTOPOW NpeacTaB/ieH 3blK M AHO NON0OCTH
pTa, Heo6X0AMMOCTb BNOKOBUAHON PE3EKLUN HUXKHEN
YyentcTu Npu aeduumnTe CAM3NCTon 060JI0HKM OHA Mo-
JIOCTU pTa, POCT BONOC U3 KOXHOW NIOLLLAAKN, a TakXKe
pybuoBas aedopmMaums KoXu n MArkux TkaHer B obna-
CTV NepeaHeln rpyaHoi CTeHKM nocsie 3abopa nockyTa.

Lenb nccneposaHus

YnyduweHne pesynstaTtoB XUPYPruyeckoro nevyeHmns
nauneHToB C HOBOOOPa30BaHUAMM OpOdapuHreasnbHOM
30HbI NyTEM pa3paboTkm PEKOHCTPYKTUBHOM onepaLmm
Mo O4HOMOMEHTHOMY 3aMELLLEHMIO NOCTPE3EKLMOHHBIX
nedeKToB MbllLe4YHO-dacLumanbHbIM NEKTOPaIbHbIM
nockytom (Mdrn).

Martepunan u meToAabl UCCIEA0BAHUS

Hamu paspaboTtaH cnocob 3abopa nekTopasibHOro
nockyTta (nateHT Pecnybnukn benapycb Ne 19 991), oT1-
JIHAIOLLMNIACS TEM, HYTO B COCTaB JIOCKYTa HE BKJIIOYAETCH
KOXHas 4yacTtb, a popmupyetcsa MPIJI1. B pesynerate
JIOCKYT UMEET CTPYKTYpPY, Hanbonee 613Kyt K OCHOB-
HOMY KOMIMOHEHTY A3blka (MbILLEYHOW TKaHW), obnanaet
BbICOKOM MN1aCTUYHOCTbIO U JaeT BO3MOXHOCTb GOpPMU-
pOBaThb TENO A3bIKA, CXOXee N0 GOPME 1 KOHCUCTEHLLNN
K 3,0POBOW MNOJNIOBUHE Tena A3blka. Tak Kak KoXXHad nio-
LaaKa He BblIKkpanBaeTCs, Ha nepenHen rpyaHoOM CTEHKE
HEe OCTaeTCs KOXHOro gedekra, npy 9TOM yrnpoLLaeTcs
3abop nockyTa [8].

lMpoonepupoBaHo 23 naumeHTa Co 3/10Ka4eCTBEH-
HbIMU ONyXxonamMun opodapuHreanbsHom 30Hbl T1-3N1-
2MO0, KOTOPbIM BbINOSIHEHO yAANEHNE ONYyXONU U LENHAS
nmmdoauccekumsa ¢ OGHOMOMEHTHBIM 3aMeLLEHNEM
noctpesekunoHHoro gedpekrta M®PIJ1 Ha cocyaucTom
HOXKe No padpaboTaHHo MeToamke. Cpeau HMX 6bIS10
22 My>XuuHbl 1 1 XeHLmMHa B BO3pacTte oT 21 oo 67 net
(megmana - 54 roga), us Hux 70% — nuua Tpyoocno-
cobHoro Bo3pacTra.

Mo rmcToNOrnyeckom CTPyKType y BCEX NALUEHTOB
Ob1n BepUOULMPOBaH NJI0CKOKNETOYHbIN OPOroBEBal0-
WK1 pak, NPenMyLLLEeCTBEHHO JIOKaNM30BaHHbIN B 06-
nactu tena a3blka y 9 naumeHToB (39%), AHa NonocTn
pta — y 10 naumeHToB (43,6%), 6OKOBOW CTEHKU INOT-
kn — y 4 nauneHToB (17,4%). Y 19 naumeHToB (82,6%)
OblNN NepBUYHbIE onyxonu, y 4 (17,4%) — peunamBHble.

MocnepoBaTenbHOCTb BbINMOJIHEHUS PEKOHCTPYK-
TUBHOI onepauuu ¢ UCMoJIb30BaAaHNEM MbILLEYHO-
MeKTopanbHOro pacumanbHOro IOCKyTa

3KCI'IepVIMEHTaJ1bHaFI N KIIMHNn4yeckad Ne 1 (01)

OTOPUHOJIAPUHIOJIOIUA 2019

OHKOJ10OI'ns roJjioBbl U LLLIEUN

3ameLlleHne NnocTpesekUnoHHbIX AedekToB opoda-
pUHreanbHon 3oHbI MPIJ1 ocyLLECTBNAETCS CNEAYOLLINM
006pa30oM: NocJie BbINOSHEHUS HUXHEN TpaxeoToMUmn n
MHTYGaLUKM Tpaxeu BbINOJIHAETCH HEOOXOANMbIN 06bLEM
WenHon numeoanccekummn, NPponU3BoanTCS yaaneHume
NepBUYHOro o4ara onyxoav opopapuHreanbHOM 30HbI.

Ons dopmmposaHua M®IJ1 BeinonHaeTcs paspes
KOXU NnepeaHen rpyaHoOn CTEHKM MO HUXHeNaTteparabHOMY
KOHTYpY 60J1bLWON rpyaHON Melwupbl (puc. 1a). KoxHo-
XXMPOBOW NOCKYT OTCENapPOBLIBAETCH KBEPX, BbIKpanBa-
eTCcs U MOBUNNI3YETCH yHaCcTOK O0/bLUON MPYOHOM MbILL -
Libl C NOKPbIBAKOLWWEN ero ¢pacumnein, COoTBETCTBYOWNN
no ¢opmMe 1 pasMmepam NoCTPE3EKLNOHHOMY fedeKTY,
6e3 GopmMMpoBaHUS KOXHOW niowaaku (puc. 16), Bbl-
[enaeTcs MblllevHast HOXKa JIOCKYTa Mo Xo4y NUTarLwmx
NneKTopasibHbIX COCYO0B.

dopmMmpyeTcs NOAKOXHbI TOHHESb M TOHHENIb MeXAay
MbILILAMW JHA NOIOCTU PTa, Yepes KOTopbIin MoBunn-
30BaHHbIN M®PIJ1 nepemeltaetcs B o6nacTb gedekrta
(puc. 1B). BoccospaHune o6bema pe3eumpoBaHHbIX TKa-
Hel s3blka OCYLLEeCTBNAETCH NyTeM MOAENIMPOBAHUA U
nocnovHoro cwuneaHmsa M®IJ1 ¢ coxpaHeHHbIMK TKa-
HAMM KYNbTU 93bIKa, AHA NOSI0CTN pTa Takum 06pasom,
4TOObI YH4ACTOK MbILLLbI TIOCKYTa, NOKPLITLI pacumen,
OblS1 HanpaeeH pacunanbHOM NOBEPXHOCTLIO B CTOPOHY
NONOCTU PTa U PUKCMPOBAH K Kpasm aedekTa CmM3ncTomn
0060104KkM F93blka 1 AHa nonocTty pTa (puc. 1r). NMocne-
onepaumoHHbIE PaHbl LeU N rPYAHON KNETKU ApEHNPY-
I0TCS TPYBYATLIMM MNOSINXI0PBUHWUIOBLIMU ApEeHaxamm
M NOCJIONHO YLLINBAIOTCA.

[ns 3ameLleHns nocTpesekLMoHHoro pedekTa 60-
KOBOW CTEHKM II0TKU UCMOJIb30Basics pa3paboTaHHbIl
Hamu crnocob (nateHT Pecnybnukn benapycb Ne 19 831),
OT/INYNTENIbHON 0COOEHHOCTLIO KOTOPOro SABNSETCSH
cluiMBaHMe Crnm3ncToii 060N04KM OCTaBLUENCH YacTun
rnoTkn ¢ pacumanbHoii noeepxHocTbio MO [7]. MNpwn
3TOM MOOWIM30BaHHbIN IOCKYT NepemMeLaioT B 06/1acTb
nedekTta yepes NOAKOXHbIN TOHHEb, GOPMUPYIOT Nne-
penHebOoKOBYIO CTEHKY MOTKWU, NPU HEOOXOANMOCTU —
rNOTO4YHO-MULWLEBOAHOE COYCTbe, pacnosiarasd NOCKyT
BEpPTMKaNbHO B MNJIOCKOCTU AedeKkTa 1 NoALLnNBaga TIOCKYT
dacumanbHOM NOBEPXHOCTLIO K CIIM3NCTON 000104Ke
rnoTkm (puc. 2). NocnonHO yLLMBAIKOT KOXY LLIEen Hafg,
CHOOPMUPOBAHHOWN CTEHKOM MIO0TKMN U paHy JOHOPCKOW
06,1aCTN C YCTAHOBKOW aKTUBHbIX ApEeHaxen.

[na 3akpblTusg nedekToB Noce Pe3eKLnm HUKHEN
YyenocTu, 06pa3yloLLNXCH NOCNe yaaleHUss MeCTHO-
pacnpocTpaHeHHbIx onyxonei, M®IMJT moxeT uc-
MnoJsib30BaTbCH B COYETAHUN C TUTAHOBLIM UMIJIAH-
TaTtom (puc. 3).

NocneonepauuoHHOe BegeHUE NaLNeHTOoB

B nepsble ABOE CYTOK Ha3Ha4yaeTCs MOCTENbHbIN
pexum, ganee — 6e3 orpaHMYeHnss gBuUraTesibHom ak-
TUBHOCTU. 30HA0BOE NUTAHNE OCYLLECTBSIETCS YEpPeSs
Ha3oracTpaJsbHbii 30HA, B TedeHne 10-12 cyTtok, nocne
yOaneHus 3oH4a — nuTaHme npoTepTon nuwein. l’mrueHn-
YeCKUI yxo[,3a NosIoCTbiO0 pTa NPOBOANTCH pacTBOpamMu
aHTucenTukosB 3-5 pas B AeHb. B TeveHue 2-3 cyTok
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Puc. 1. BameLleHne nocTpe3ekLUNOHHOro AegeKTa a3bika MbllLeYHO-PacLUmanbHbIM NeKTopasibHbIM JIOCKYTOM
a — npeaBapuTesibHas pa3meTka; 6 — MoOOUIN30BaH y4acTOK 60JIbLLONV rPpyAHOM MbILLLbI; B — JIOCKYT repeMelleH B 06/1acTb
aegekrta; r — pukcaums 10CKyTa K kKpasim AepekTa a3bika v AHa MoJ1I0CTh pTa (LUBETHBIMU CTPesIKaMy yka3aHbl dTarlbl
MOAEeMPoBaHNS U CLUMBAHUS JIOCKYTAa C KyJibTeli s13bika)

Puc. 2. BameleHne nocTpe3ekUnoHHOro gegekra 60KoBOV CTEHKM rJ10TKU
MBbILLEYHO-pacLmMaIbHOro NeKTopasibHoro J10ckyTa
a — NoCTPEe3EeKLNOHHbIV feekT GOKOBOV CTEHKM POTOIM1I0TKU; 6 — MbILLEYHO-dacLmnasibHbIVi NeKTopPasibHbIA JJ0CKYT
pUKCHUpPoBaH K kpasim gegekta ¢ popmMupoBaHmem 60KOBOV CTEHKN POTOr/IOTKU

Ne 1 (01) JKcnepuMeHTanbHas U KIUHUYecKas
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Puc. 3. 3ameLyeHne nocTpe3ekuMoHHOro geekra gHa rnoaocTv pra MbilLl€YHO-dacLmMaibHbIM NeKTOPasbHbIM JIOCKYTOM
a — MOCTPEe3eKUMNOHHbIV AeEKT TKaHeV AHa NMoJI0CTY PTa M HUXKHEV 4eJIloCTU BO (PPOHTasIbHOM OTAEe; 6 — MbILLEYHO-

acumanbHbIVi NeKTOPAaJIbHbIM JIOCKYT nepemMeLLeH B 00/1acTb AePeKTa; B — MbILLIEYHO-pacumaibHbIVi NeKTOPasbHbIi
JIOCKYT pukcupoBaH kK Kpasim aegekra, chopMupoBaH s3blK; I — OKOHYATE/IbHbIV BHELLHUV BUJ NaLneHTa

Puc. 4. Bua MmbileyHo-acumanbHOro nekTopaabHOro 10CKyTa npv 3aMeLleHn aegekTa sidbika yepes 2 mecsiya rnocsne
onepaumnu (a); npv BuaeodapuHroazoparockonum riioTku 4eped 1 mecsiy rnocsne 3amelleHus aepekra 60KOBOVi CTEHKM
poTtornotku (6). [NMyHKTUPHOWV InHWe o6o3Ha4YeHa rpaHuLa J0cKyTa
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Puc. 5. Mukpockonndeckasi kapTuHa 6uontara MblLLEeYHO-
¢acumabHOro NekTopasibHoro /10cKyTa, nepemMeLLeHHoro
B 06/1aCTb KOPHSI 513bIKa (reMaToKCUIMH-303uH, x 100)

Ha3Ha4yalTCA HEHAPKOTUYECKME aHaNbreTUKU napeHTe-
panbHO. C Lenbio ynyyleHus peoIorM4€CKnx CBOMCTB
KPOBW Y MUKPOLMPKYISLUN Ha3HA4aeTCs MEHTOKCK-
dunnuH 2% - 5,0 mn Ha 200 mn 0,9% HaTpua xnopuaa
BHYTPMBEHHO KanenbHO OAVH pas3 B CyTku. ExxeaHEBHO
BbIMOJSIHAETCA TyaNeT paH, 06paboTka aHTUCENTMKaMMU,
CMeHa acenTun4eckonm NoBA3kn. LLBbI CHUMaOTCA Ha
10-12-e cyTkmn nocne onepauuvn. lekaHonaums ocy-
wecTtBnsetcs Ha 14-16-e cyTku.

B paHHeM nocneonepauvoHHOM Nepuoae HadynHa-
eTca MeguumnHckasa peabunutaums, o6a3aTenbHbIMU
KOMMOHEHTaMM KOTOPOW SABNSOTCA neyebHas Guskyb-
Typa, HanpaefeHHas Ha NPOPUNAKTUKY MHEBMOHUN
B nocJfieonepatmMoHHOM rnepuoae; MarHmtonasepHas
Tepanua ong NnpenoTBpalleHnsa rHOMHO-CENTUYECKNX
OCJIOXXHEHUI 1N HapyLLUEeHUA MUKPOLMPKYNALNKU B Nnepe-
MELLEHHBbIX JIOCKYTax; Ncuxosiormyeckas peabunutaumns
C UCMNOJIb30BaHMEM METOL0B pauMOoHalIbHOMN U KOMHU-
TUBHO-MOBEAEHYECKOM NCMXoTepanuu; iororneguyeckas
1 poHoneanyecKasa KOpPeKLUa pedn v rosoca B Buae
VHOMBUAYANbHbIX 3aHATUN, LENbIO KOTOPbIX SABASETCS
TPEHUPOBKA MbILULL LLUEW U FNOTKM, 0OYYeHne ynpaxHe-
HUAM apPTUKYNISLLMOHHOM M’MMHACTUKK NS A3bika, ryo,
LLEeK C NOCNeAyoLLNM CaMOCTOATESIbHLIM BbINOJIHEHNEM
Ha foMallHeM aTane peabunmtauun.

O PeKTMBHOCTb pa3padoTaHHOW PEKOHCTPYKTUB-
HOW onepauun ¢ ncrnonb3osaHnem M®IJ1 oueHmBa-
Nacb Mo CneayLwyiM KpUTEPUSM: 4acToTa Pa3BUTUS U
XapakTep nocneonepaumoHHbIX OCNOXHEHU (HEKPO3
nepemMeLLeHHOro JIoCckyTa, HECOCTOATESIbHOCTb LLIBOB
B 006/12aCTV NepeMeLLEHHOro JIOCKyTa, Apyrme Hecne-
LunduryeckKme OCNOXHEHNS, TaKue Kak HarHoeHne nocre-
onepavmoHHOW paHbl, KDOBOTEYEHME U AP.), COCTOSAHME
naumeHTa no wkane KapHoBCKOro, Hanm4ne pyoLoBoOWA
nedpopmauymm B LOHOPCKOWM 30HE.

Puic. 6. Bua nOHOPCKO 30HbI 4epe3d 4 mecsiya nocae
oriepaunn c ncrioJib3oBaHmnem MbILueLIHO-(I)aCLU/IaﬂbHOI' (0]
neKTopasibHOro JI0OCKyTa

CocTosiHMeE CNnM3ncTor 060104KN POTOBOI MOJIOCTH,
rMOTKU, @ TAKXE HApYLLIEHUs COKPATUMOCTU U MPOX0X-
OEeHVS TBEPOOWN NN XNAOKON MULM MO BEPXHUM OTAe-
nam Xenyao4HoO-KMLWEYHOro TpakTa OLeHNBAaNoCh C
MOMOLLbIO OPODAPUHIOCKONUK, MO MOKA3aHUSAM NpPO-
BoAunackh 33odarockonus. ng oLeHKM COCTOATENb-
HOCTW MOTO4YHO-NULLEBOAHOIO COYCTbS BbIMOJIHANACH
peHTreHoBckas a3odarockonus ¢ 6apuem.

MpoBoannack KIMHUYECKAs OLLEHKA rosioca n peyn,
OCHOBaHHasi Ha BO3MOXHOCTM CBOOOAHOIro 06LLLEHNS
nagmeHTa C OKPYXaloLUMn I0AbMN, YYUTbIBAKOLLLAS
Takue napamMmeTpbl akyCTUHECKOro aHanm3a rosioca, Kak:
TEMI PeYU, KOTOPbIN ONPEAENSETCs KOIMYECTBOM CIOB,
NPOU3HOCKMbIX 32 1 MUHYTY (B HOpMe — 170-175 cnos
B MUHYTY), pa3bopunBocTb peum (%) 1 ee BOCNpUHUMA-
€MOCTb (HOPMaJSIbHbIM FONI0C, OXPUMIIbIA, MOHOTOHHbIN,
«MeTannmyeckmin» n ap.) [2].

Pe3ynbTaTtbl U nx 06¢cyxaeHune

Y BCex nauneHToB OTMeYasioCb NOJIHOE NPUXMBIE-
HVe nepeMeLLeHHOro J1I0CKyTa, KOTOPbIA HEe OT/in4asncs
MO CBOEWN CTPYKTYPE U LIBETY OT OKPYXaIOLWUX TKaHEN
(puc. 4). Npn MUKPOCKONNYECKOM UCCIeA0BaHUKM BUor-
Tata M®IJ1 otMeyanack nosHasa anuTenmMaauuns no-
cKyTa (puc. 5).

Py6uoBbix gedpopmaunii LOHOPCKOW 30HbI B 06na-
CTW NnepeaHei rpygHon cTeHku nocne 3abopa MOIJI
He oTMe4anocs (puc. 6).

PaHHMX nocneonepaumoHHbIX OCNIOKHEHWIA Y NaLNeH-
TOB, KOTOPbIM BbINOJIHANOCH 3aMeLLeHNe NOCTPE3EKLNOH-
HbIx nedexktoB M®IJ1, He Habntoganock. BocctaHoBneHne
GYHKUNM II0TaHNA Yy BCeX NauMeHTOB OTMEYaioCh cpasy
nocne yoaneHnsa Ha3oracTpanbHOro 3oHaa Ha 14-16-e
CYTKMW MOCJIe XMPYPruyeckoro evyeHns. B Te xe cpokun
Ha4YMHaNOCb BOCCTAHOBJIEHUE pPeYn, O4HAKO CYAUTb O
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Puc. 7. 3amelueHne nocTpe3ekUMoOHHOro Aepekra 1ena si3bika MbILLEYHO-PpacLmaibHbIM NeKTopaabHbIM JIOCKYTOM
a — onyxoJib 60KOBOW MOBEPXHOCTU Tesa A3bika 40 onepaumnu; 6 — NoCTPE3eKLUNOHHbIV AepeKT Tena a3bika; B — AePeKT
13bIKa 3aMeLLEeH MbILLEYHO-pacumaibHbIM JIOCKYTOM, I — OKOHYaTeJIbHbIN BUL 10C/1€0rnepaLmMoHHON paHbl OHOPCKON 30HbI

CTeneHu HapyLLeHn pedyeBoin GyHKLMN NPenCcTaBsanoCh
BO3MOXHbIM HE paHee 7 Heaenb nocne onepaumm (no-
cre 3aBepLUeHus kypca peabunutauumn). Npu KOHTPOsb-
HOM OCMOTPE Y MALMEHTOB FPOMKOCTb 3BYyYaHUs rosoca
COOTBETCTBOBANIa TakOBOW A0 onepauun; TEMM peyu,
onpeaensemMbli KOIMYECTBOM CJIOB B MUHYTY B NMOCHE-
ornepaunoHHOM NEPMOAE, HE OTANYAIICS OT TEMNA peyn 40
onepauun. Y 6 (26%) naumMeHToB OTMEYaNoCh HapyLUeHne
NPOU3HOLLEHMWS LUNNSALWMX 3BYKOB. [Nl o6ecneyeHms ka-
yecTBa peymn, KpoMe apTUKYIALNOHHON TMMHACTUKN, UM
noTpeboBasMCb MHANBUAYASIbHbIE 3aHATUS C TIOronesomM
B TeyeHne 1-3 MecsLeB.

B kauecTBe NnpuMepoB NPUBOANM CNeAyoLLNE K-
HUYeckue HabnogeHus.

MaumeHT ¥Yn., 1969 r. p. narHo3: pak Tena a3bika ¢
mMeTacTtasamu B numdoyasnax weu cnesa T2N1MO, S cT.

[0 onepaunn npy nanenaumm onpeaensincs Metactas
B BEPXHEN TpeTu weun cnesa pazmepom 2,0 Ha 1,5 cm.
CneBaBcpegHeri TpeTu Tena fA3blka Onpeaenssncs ony-
XoneBbi HGUNILTPAT 2,5 Ha 1,8 CM C N3bA3BNEHNEM.

Mocne BbINOSHEHWS HUXKHEN TPaXeoTOMUN M HTYOaummn
Tpaxeu BbINOMHEHA PaamkKabHas LenHas nuMpoanccek-
LMs cneea. 3aTeM BbIMOSHEHA IEBOCTOPOHHAS FEMUITOC-

JKcnepuMeHTanbHas U KIUHUYecKas Ne 1 (01)
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cakTomus. lNponseeneH paspes KOXn nepesHen rpyaHon
CTEHKM MO HUXXHEeNaTepanbHOMY KOHTYpPY O0JIbLLON rpya-
HOW MblLLILbI. KOXHBIA IOCKYT oTcenapoBaH. MobunmsosaH
YyHaCTOK O0JbLLON MPYOHOW MbILLLLbI, MTOKPbITbIN dacumen,
Ha NUTaIOLLKMX NEKTOPabHbIX cocyaax, Nno Gopme n pas-
Mepy COOTBETCTBYIOLLMIA NOCNE0NEPaALNOHHOMY AedeKTy
Tenaasbika. Hepes nogKoXHbIA TOHHESNb M TOHHEIb MEX Y
MbILLLLAMM OHA MOJIOCTU pTa MOOunnaoBaHHbii MAOIJ1
nepemMelL,eH B 0611aCTb NOCIE0NnepaLmMoHHOro gedexkrta
Tena s3blka, rae OKOH4YaTesIbHO CpOpMUPOBaHa pe3eLn-
poBaHHas NOJIOBMHA Tena s3blka, aHanornyHas NPoTUBO-
MOJIOXKHOW CTOPOHE, U PUKCUPOBAHA MOCIONHO K TKaHAM
KYJSI5TU 513bIKa 1 AHA MOJIOCTU pTa (prc. 7).

MocneonepauymoHHbIE paHbl LWEN U TPYAHON KNETKN
OpPeHnpoBaHbl TPybYaTbIMK ApeHaxXxamMmun 1 rMocionHO
ywinTbl. Ha gecatble nocneonepaumoHHble CYTKK, NO-
cie yganeHus HaloracTpasjibHOro 3oH4a 1 AeKaHio-
NAUMK, NaunMeHT CaMOCTOSTENIbHO NMPUHUMAaN MULLY U
pasrosapwusarn.

MaymeHT M., 1953 . p. AmarHo3: pak npasoro rpy-
LLIEeBNOHOI0O CMHYCa Cc MeTacTta3amMu B inMdpoy3nax lwem
cnpasa T2N1MO, 3 cT. CocTosiHME nocie NoHOro Kypca
XMMMony4eBomn tepanumn. Peunams.



OHKOJ1OI'ns rosioebl U LLUIEUN

Puc. 8. BameLueHmne nocTpe3ekUNOHHOro AePEKTa POTOI/IOTKN MbILLIEYHO-pacUmaibHbIM MeKTOPaIbHbIM JIOCKYTOM
a — Mobununsaumsi roptaHu,; 6 — BCKpbITa r;ioTka (CTpesikori 0603Ha4yeHa oryxoJsib); B — MbILLIE4YHO-PacLmaibHbii
reKTopa’sibHbIV IOCKYT nepemMeLLeH n uKkCcupoBaH K CIN3NUCTOM r/10Tku (0603Ha4YeH CTPEJIKOM); I — BHELLUHWI Bua
naumeHTa rnocJie yLmnBaHus nocseornepaLmnoHHbIX PaH LLUEV N NEPEAHEV TPYAHON CTEHKN

Jo onepaunu npu napuHrockonuu onpepensnach
ornyxosb B BUAe s13Bbl B 06n1acTn nepenHei n 60KoBOW
CTEHOK MpaBoro rpyweBnaHOro CUHyca.

[Mocne BbINOMHEHUS HUXHEN TPAXeOTOMUN U UHTY-
f6aunm Tpaxen NPon3BeLEeH rOPU30HTasbHbLIN pa3pes
MSFKUX TKaHen weun, MmobunnaosaHa ropTaHb. lNocne
nepecevyeHuns Tpaxeu rnoTka BCKpbiTa BPYYHYIO B 06-
nacTu neBoro rpyweBmaHoro cuHyca. OTcTynms B
npenenax 340poBOM TKaHW OT rpaHuL, onyxosnau, Npo-
n3BeJeHa pes3ekums rMoTkM C Onyxosnbio 1 obpasoBa-
Hnem papuHrocTombl. Ha nepegHen rpygHON CTEHKE
No HWXHeNaTtepasbHOMY KOHTYPY 60bLWON rpyaHON
MbILLLLbI BbINOSIHEH Pa3pes KOXKW, OTCenapoBaH KOXHbIN
NIOCKYT, MOBMIN30BaH y4acTOK 60JbLLOM MPYAHON MblLU -
Lbl, NOKPbITbIV (pacuUMen, Ha NUTAIOLLNX MEKTOPabHbIX
cocynax, no gopmMe 1 pazmepy COOTBETCTBYIOLLNI NO-
cneonepaymoHHOMY aedekTy rnoTku. Hepes noakox-
HbIlA TOHHEJIb MOOUTN30BAaHHbIN JIOCKYT NepeMeLLeH
Ha MeCTO nociieonepaumoHHOro gedekTa rnoTku, roe
GUKCNPOBaH K KpasMm ee gedekTta ¢ GopMnpoBaHneM
nepeaHeb0OKOBOM CTEHKM MIOTKM U TNOTOYHO-MNULLLEBOA-
HOro coycTtbs. NocnonHo ywunTa Koxa wen Hag cpop-

MWPOBaHHbLIM COYCTbEM W paHa AOHOPCKOM 061acTu ¢
YCTaAHOBKOW aKTUBHbIX ApPEHaxemn (puc. 8).

Ha 13-e nocneonepaLumoHHbIE CyTKU, NOCNE yaaNeHus
Ha30racTpasibHOro 30H4a, MALMEHT Ha4Ya1 CaMOCTOSITENIBHO
NPUHUMATb XUAKYIO NrLLy. J118 OLEeHKN COCTOSTENBHOCTU
rMOTOYHO-MNLLLEBOAHOIO COYCTbS BbINOSIHEHA PEHTIEHOB-
ckas a3odarockonus ¢ 6apreM. Pesynsratbl 3TOMO UC-
CnepoBaHus NPeACTaBeHbl HA PUCYHKE 9, rae Bu3yanu-
31POBaHbI 3Tanbl MPOXOXAEHWS KOHTPACTHOrO BELLECTBA
MO Ha4asbHbIM OTAENAM XENYAO4YHO-KNLLIEYHOrO TPakTa.
JedekToB CTEHOK CHOPMUPOBAHHON POTOINOTKU U CyXe-
HUS IMOTOYHO-MULLEBOAHOIO COYCThS HE BbIIBNIEHO. [pn
BMaeodapnHroazodarockonum nepemeLLeHHbln M He
OT/IYANICS MO CTPYKTYPE U LIBETY OT OKPYXAIOLLMX TKAHEN.

BbiBOADI

1. Pa3paboTaHHbli cnocob pPeKoHCTPYKLUMN MO-
CTPE3EeKUMNOHHbIX AePEKTOB OPOdapPUHreasibHON 30HbI
¢ nomoLubio MDIMJT anseTca MeHee TpaBMaTUYHbIM U
TPYLOEMKMM MO CPABHEHUIO C U3BECTHLIMU CNoco6amMMm.
Mpepnaraemslin cnoco6 3abopa NekTopasibHOro JI0CKY-
Ta 6e3 BblkpanBaHMSA KOXHOW Nowanku Ha nepeaHen

3KCI'IepVIMeHTaJ1bHaFI N KnNnHn4eckasa
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rPYAHOW CTEHKE He NPUBOAMT K pyOLLIOBOM Aedopmanmm
MSrKMX TKaHel B LOHOPCKOW 30He, YeM 1 0ByCIOoBNEH
XOPOLUNI 3CTETUYECKNIA pe3ynbTar.

2. Wcnonb3oBaHue gnsa pekoHCTpyKuun gedek-
TOB 13bIKa, TKAHEWN AHA NOJIOCTU PTA, MOTKWU B Ka4eCTBe
naacTUYecKoro Matepuasna MbllevyHoW TkaHu, 6onee
©61M3KOW MO BUAOY 1 CBOMCTBAM K TKaHAM opodapuHre-
anbHOW 30HbI, YeM Koxa, oBecneynBaeT cobnogeHne
NPUHLMNA OPraHOTUMMYHOCTW. Bonbluada rpyaHas moiLu-
LaobnagaeT XopoLLen NIacTUYHOCTbLIO U JOCTATOUYHbLIM
pa3mMepomM A1 3aMeLLEHNSA Pa3INYHbIX M0 pasMepam n
dopme nedeKkToB. Bapbmpys LLMPUHON HOXKN TOCKYTA,
MOXHO J,OOUTBLCS HAAEXHO N30NSLMM 30HBI COCYONCTO-
HEPBHOIO Ny4Ka Lwewu rnocne AMM@PoaNCCeKLnn 1 NpPo-
GOUNaKTUKN yLLEeMSIEHNA COCYOMCTOro ny4yka iockyTa B
TOHHEJ1e MbILLL, AHA MOJI0CTH pTa.

3. Haw onbIT npyMeHeHns MbilleyYHOo-dacLmnanb-
HOrO NEeKTOPasibHOro NOCKyTay 23 NauveHToB noka3an
BbICOKYI0 9 PEKTUBHOCTb B BOCCTAHOBJIEHN NOCTPE-
3EeKUMOHHbIX edeKTOB 0podapuHreasibHOM 30HsbI. MNpu
KOHTPOJIbHOM OCMOTpPe Yyeped 1 MecsL, rnoce onepauumn
nepemeLleHHblii MOIJ1 He oTAnyYancs no CTpykType u
LBETY OT OKPYXaloLUX TKaHeW, HapyLeHNI rnoTaHna
HEe OTMeYasioCb, FPOMKOCTb 3By4YaHWUs rosioca v Temn
peyn COOTBETCTBOBAJIM TAKOBbIM A0 onepauun. [Ang
obecnevyeHns kadyecTBa pedn 6 (26%) naumeHTam rno-
TpeboBanncb NHOMBUOYaANbHbLIE 3aHATUSA C IOroneaom
Mo KOpPPeKLMN NPOU3HOLLEHNS LUNMSLLNX 3BYKOB.

JINTEPATYPA

OHKOJ10OI'ns roJjioBbl U LLLIEUN

Puc. 9. bapuii-kOHTpacTHasi PEHTreHOBCKasi
a3o¢arorpagus (cTpesikori 0603Ha4€HO HaxoxaeHne
6apuisi B r/I0TOYHO-MNLLIEBOAHOM COYCThE)

Taknm oB6pa3om, pazpaboTaHHbI cnocob No3Bo-
NndeT He TOJIbKO PEKOHCTPYMpPoOBaATb aHAaTOMNYECKYIO
CTPYKTYPY pe3eumpyemblix TKaHel, HO n co3aaTtk 6na-
ronpunAaTHble yCcnoBunda ona BOCCTaHOBIEHNA d)YHKLLMVI
rnoTaHna n pedun, noBbICUTb pea6MﬂMTaLLMOHHbIVI no-
TeHunan nauneHToB nocJsie Xxmpyprn4eckoro jie4eHn4d
opodapmnHreanbHOro paka.
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RECONSTRUCTION OF OROPHARYNGEAL
POSTRESECTION DEFECTS
WITH PECTORALIS MYOFASCIAL FLAP

N. M. Trizna, I. V. Belotserkovskii, D. L. Ena, J. V. Kolyadich

Alexandrov' Republican Scientific and Practical Center of Oncology and Medical Radiology

SUMMARY. A method for reconstruction of the oropharyngeal
postresection defects with pectoralis myofascial flap has been
developed. The feature of this method is that structure of plastic
material corresponds to the muscular tissue of the tongue more
than skin. Using of our method allows to restore the anatomical
structure of the resected tissue, to create favorable conditions for
the restoration of swallowing and speech functions and to increase
the rehabilitation potential of patients after surgical treatment of
oropharyngeal cancer.

Introduction

When treating oropharyngeal cancer, itis necessary
to consider this tumor aggressiveness and the high
probability of latent lymphogenous metastasis. The
combined treatment method is the main one. Radiation
therapy as the only treatment method can be used for
T1-T2 tumors with minimal infiltration of underlying
tissues and without spreading to the mandible alveolar
bone. The surgical treatmentis applied at stage | cancer
of the movable part of the tongue only; in other cases,
surgery is performed at the first stage [4]. A typical
tongue operation is hemiglossectomy. With common
tongue cancer, the resection volume increases due to
partial removal of the root and the opposite part of the
tongue (subtotal and total glossectomy), affected tissues
of the mouth floor, the contents of the submandibular
and submental triangles [3, 10].

After hemiglossectomy, patients still have persistent
speech and swallowing disorders associated with the
formation of extensive postresection defects, which leads
to a significant deterioration in the patient’s quality of life,
social maladjustment and psychosomatic disorders [5].

Simultaneous reconstructive operations to replace
the resulting defects allows restoring the anatomical
structure of the resected organs. Traditionally, two main
types of plastic material are used to replace oropharyngeal
postoperative defects: flaps with axial blood supply or
grafts with the imposition of microsurgical anastomoses.

To close maxillofacial defects, a pectoralis flap on the
vascular pedicle is most often used in clinical practice
[1,6,9-10]. Itincludes a fragment of the pectoralis major
with the feeding pectoral vessels and the adjacent skin
(pectoralis major myocutaneous flap, or PMMC flap),

KEY WORDS: oropharyngeal cancer, reconstructive surgery,
pectoralis myofascial flap, medical rehabilitation.

which makes the flap rather large in volume, occupying
a significant part of the oral cavity. The mobilized flap is
moved through the subcutaneous tunnel to the defect
of the oral cavity or pharynx, fixed layer-by-layer to
the defect edges, while the skin part is sutured with
the mucosa. The disadvantages of PMMC flap are the
unregulated thickness of the flap, the severe rigidity of
the skin compared to the muscle tissue, which represents
the tongue and the mouth floor, the need for a block-like
resection of the mandible when there is a deficiency of
the mouth floor mucosa, hair growth from the skin, and
scarring of the skin and soft tissues in the anterior chest
wall after flap collection.

Purpose of the study

Improving the results of surgical treatment of patients
with oropharyngeal tumors through the development of
reconstructive surgery for simultaneous replacement of
postresection defects with a pectoralis major myofascial
(PMMF) flap.

Research material and methods

We have developed a method for collecting a pectoralis
flap (patent of the Republic of Belarus N 19 991),
characterized in that the skin portion is not included in
the flap, but the PMMF flap is formed. As a result, the
flap has a structure thatis closest to the main component
of the tongue (muscle tissue), has a high plasticity and
makes it possible to form the tongue body, similar in
shape and texture to a healthy half of the tongue body.
Since the skin area is not cut out, there is no skin defect
on the anterior chest wall, and the flap collection is
simplified [8].

Experimental and clinical
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23 patients with the malignant oropharyngeal tumors
T1-3N1-2MO were operated, who underwent tumor
removal and cervical lymph node dissection with
simultaneous replacement of the postresection defect
with PMMF flap on the vascular pedicle according to the
developed technique. They were 22 men and 1 woman
aged from 21 to 67 years (median — 54 years), 70% of
which are people of working age.

The histological structure in all patients verified
keratinizing squamous cancer, mainly localized in
the tongue body of 9 patients (39%), in mouth floor
of 10 patients (43.6%), in lateral pharyngeal wall
of 4 patients (17.4%). 19 patients (82.6%) had primary
tumors, 4 (17.4%) had recurrent tumors.

Order of the reconstructive surgery using
a pectoralis major myofascial flap

The replacement of oropharyngeal postresection
defects with PMMF flap is performed as follows: after
performing the lower tracheotomy and intubation, the
necessary volume of cervical lymph node dissection
is performed, the primary lesion of the oropharyngeal
tumor is removed.

To form the PMMF flap, an anterior chest wall skin
is cut along the inferolateral contour of the pectoralis
major (fig. 1a). The adipocutaneous flap is separated
up, a pectoralis major flap with a fascia covering it,
corresponding in shape and size to a post-resection
defect, is cut out and mobilized without forming a skin
site (fig. 1b), the muscle leg of the flap is released along
the vessels that feed pectoralis major.

A subcutaneous tunnel and a tunnel between
the mouth floor muscles are formed, through which
the mobilized PMMF flap moves to the defect area
(fig. 1c). The volume of the resected tongue tissues is
reconstructed by modeling and layer-by-layer stitching
of PMMF flap with the preserved tissues of the tongue
stump, mouth floor so that the muscle section of the
flap covered with fascia is directed with the fascial
surface towards the oral cavity and fixed to the defect
edges of the tongue mucosa and mouth floor (fig. 1d).
The postoperative wounds of the neck and chest are
drained by drainage polyvinyl chloride pipes and sutured
layer-by-layer.

To replace the postresection defect of the lateral
pharyngeal wall, we used the method developed by us
(patent of the Republic of Belarus N 19 831), a feature
of which is the suturing of the mucosa of the remaining
part of the pharynx with the fascial surface of the PMMF
flap [7]. At the same time, the mobilized flap is moved to
the defect area through the subcutaneous tunnel, the
anterolateral pharyngeal wall and the pharyngogastric
anastomosis (if necessary) is formed, placing the flap
vertically in the plane of the defect and sewing the
flap with the fascial surface to the pharyngeal mucosa
(fig. 2). The skin of the neckis sutured layer-by-layer over
the formed pharyngeal wall and the donor site wound
with the installation of active drainage.

Experimental and clinical Ne 1 (01)
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To close the defects after mandibular resection, which
are formed after the removal of local tumors, PMMF flap
can be used in combination with a titanium implant (fig. 3).

Postoperative care

Inthe first two days, bed restis prescribed, then there
is no movement performance limitation. The nasogastric
feeding is carried out for 10-12 days, the tube removal
is followed by strained food diet. Hygienic oral care is
carried out with antiseptic solutions 3-5 times a day. Non-
narcotic analgesics are administered parenterally within
2-3 days. Toimprove the rheological properties of blood
and microcirculation, 5.0 ml of 2% pentoxifylline per 200 ml
of 0.9% sodium chloride is administered intravenously
once a day. Wound cleaning, antiseptic treatments, and
aseptic dressing change are performed daily. The stitches
are removed on the 10th-12th day after the operation.
Decannulation takes place on the 14th-16th day.

In the early postoperative period, medical rehabilitation
begins, the essential components of which are physical
therapy aimed at the prevention of pneumonia in the
postoperative period; magnetic laser therapy to prevent
purulent and septic complications and microcirculation
disordersin displaced flaps; psychological rehabilitation
using rational and cognitive behavioral therapy methods;
speech therapy and phonopedic correction of speech and
voice in the form of individual exercises, the purpose of
whichisto train the muscles of the neck and pharynx, learn
the exercises of articulation gymnastics for the tongue,
lips, cheeks, followed by independent performance at
the home stage of rehabilitation.

The effectiveness of the developed reconstruc-
tive surgery using the PMMF flap was evaluated by the
following criteria: the incidence and nature of postopera-
tive complications (necrosis of the displaced flap, failure
of the suturesin the displaced flap area, other nonspecific
complications such as postoperative wound suppuration,
bleeding, etc.), the patient’s well-being on a Karnovsky
scale, the cicatricial deformity in the donor site.

The state of the oral mucosa, pharynx, as well as
violations of contractility and passage of solid or liquid
food inthe upper sections of the gastrointestinal tract was
assessed using oropharyngoscopy, and esophagoscopy
was performed according to indications. To assess the
consistency of the pharyngogastric anastomosis, barium
X-ray esophagogram was performed.

Aclinical assessment of voice and speech was carried
out, based on the patient’s ability to freely communicate
with other people, taking into account such parameters
of acoustic voice analysis as: speech rate, which is
determined by the number of words pronounced per
1 minute (normally 170-175 words per minute), speech
intelligibility (%) and its perceptibility (normal, hoarse,
monotonous, «metallic» voice, etc.) [2].

Results and its discussion
All patients showed complete engraftment of the
displaced flap, which did not differ in its structure and
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Fig. 1. Replacement of postresection tongue defect with pectoralis major myofascial flap
a — preliminary marking; b — mobilized part of the pectoralis major; ¢ — flap is moved to the defect area; d — fixation of the
flap to the defect edges of the tongue and mouth floor (colored arrows indicate the stages of modeling and stitching the
flap with the tongue stump)

Fig. 2. Replacement of postresection defect of the lateral pharyngeal wall with pectoralis major myofascial flap
a — postresection defect of the lateral oropharyngeal wall; b — pectoralis major myofascial flap is fixed to the defect edges
with formation of lateral oropharyngeal wall
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Fig. 3. Replacement of postresection defect of the mouth floor with pectoralis major myofascial flap
a — postresection defect of the mouth floor and mandibular tissues in the frontal section; b — pectoralis major myofascial
flap is moved to the defect area; ¢ — pectoralis major myofascial flap is fixed to the defect edges, the tongue is formed;
d - final appearance of the patient

Fig. 4. Appearance of pectoralis myofascial flap in case of replacement of a tongue defect 2 month after surgery (a);
pharyngeal videoesophagoscopy 1 month after replacement of the lateral oropharyngeal wall defect (b). The dashed line
marks the flap border
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Fig. 5. Microscopic picture of the pectoralis major
myofascial flap biopsy specimen moved to the tongue root
area (hematoxylin-eosin, x 100)

color from the surrounding tissues (fig. 4). Microscopic
examination of the biopsy specimen of PMMF flap showed
complete epithelialization of the flap (fig. 5).

There were no cicatricial deformities of the donor site
in the anterior chest wall after the collection of PMMF
flap (fig. 6).

There were no early postoperative complications in
patients who underwent replacement of postresection
defects with PMMF flap. Restoration of swallowing function
in all patients was noted immediately after removal of the
nasogastric tube on 14th-16th day after surgical treatment.
At the same time, recovery of speech began, but it was
possible to assess the degree of speech function disorders
no earlier than 7 weeks after the operation (after completion
of the rehabilitation course). At the control examination of
the patients, the voice volume was equal to that before the
operation; the rate of speech, determined by the number
of words per minute, in the postoperative period did
not differ from the rate of speech before the operation.
6 (26%) patients had alisp. To ensure the quality of speech,
in additionto articulation gymnastics, they needed individual
lessons with a speech therapist for 1-3 months.

The following clinical observations are shown as
examples.

Patient UL, born in 1969. Diagnosis: cancer of the
tongue body with metastases in the neck lymph nodes
on the left T2N1MO, stage Il

Before the operation, palpation was used to determine
metastasis 2.0 cm by 1.5 cm in the upper third of the
neck on the left. In the middle third of the tongue on the
left, tumor infiltration 2.5 by 1.8 cm with ulceration was
determined.

After performing the lower tracheotomy and intubation,
a radical cervical lymph node dissection is performed
on the left side. Then left-sided hemiglossectomy is
performed. An incision was made in the skin of the

Fig. 6. Appearance of the donor site 4 months after surgery
using pectoralis major myofascial flap

anterior chest wall along the inferolateral contour of
the pectoralis major. The skin flap is peeled off. The
the pectoralis major part covered with fascia on the
feeding pectoral vessels, corresponding in shape and
size to a post-resection defect of the tongue body, was
mobilized. The mobilized PMMF flap is moved through
the subcutaneous tunnel and a tunnel between the mouth
floor muscles to the defect area, where the resected
half of the tongue body is finally formed, similar to the
opposite side, and fixed layer-by-layer to the tissues of
the tongue stump and mouth floor (fig. 7).

The postoperative wounds of the neck and chest
are drained by drainage pipes and sutured layer-by-
layer. On the tenth postoperative day, after removal of
the nasogastric tube and decannulation, the patient
independently took food and talked.

Patient P., born in 1953. Diagnosis: cancer of the
right piriform sinus with metastases in the right lymph
nodes of the neck T2N1MO, stage lll. Condition after a
full course of chemoradiotherapy. Recurrence.

Before the operation, laryngoscopy was used to
determine the tumor in the form of an ulcer in the anterior
and lateral wall area of the right piriform sinus.

After performing the lower tracheotomy and intubation,
a horizontalincisionis performed in the soft tissues of the
neck, the larynxwas mobilized. After crossing the trachea,
the pharynxis opened manually in the left piriform sinus
area. Having retreated within the limits of healthy tissue
from the tumor borders, the pharynx with atumor and the
pharyngostoma was resected. A skin incision was made
on the anterior chest wall along the inferolateral contour
contour of the pectoralis major, the skin flap was separated,
the pectoralis major part covered with fascia was mobilized
on feeding pectoral vessels, corresponding in shape
and size to the postoperative pharynx defect. Through
the subcutaneous tunnel, the mobilized flap is moved to
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Fig. 7. Replacement of postresection tongue body defect with pectoralis major myofascial flap
a — tumor of a lateral surface of a tongue body before operation; b — postresection tongue body defect; ¢ — tongue defect is
replaced with myofascial flap; d — final appearance of donor site wound

the postoperative pharyngeal defect, where itis fixed to
the defect edges with the formation of the anterolateral
pharyngeal wall and the pharyngogastric anastomosis.
The skin of the neck over the formed anastomosis and
the donor site wound are sutured layer-by-layer with the
installation of active drainage (fig. 8).

On the 13th postoperative day, after removal of the
nasogastric tube, the patient began to take liquid food
independently. To assess the viability of the pharyngogastric
anastomosis, a barium X-ray esophagogram was
performed. The results of this study are presented in
figure 9, where the stages of passage of a contrast agent
through the initial sections of the gastrointestinal tract are
visualized. Defects of the formed oropharyngeal walls
and the narrowing of the pharyngogastric anastomosis
were not detected. The pharyngeal videoesophagoscopy
showed the displaced PMMF flap did not differ in structure
and color from the surrounding tissues.

Conclusions
1. Thedeveloped method for the reconstruction of
postresection oropharyngeal defects using the PMMF flap

Experimental and clinical
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is less traumatic and time-consuming as compared with
the known methods. The proposed method of pectoral
flap collection without cutting out the skin area on the
anterior chestwall does notlead to cicatricial deformation
of the soft tissues in the donor site, what caused a good
aesthetic result.

2. Using mouth floor and pharyngeal tissues as
a plastic material of muscle tissue, more similar in
appearance and properties to the oropharyngeal tissues
than the skin, for the reconstruction of tongue defects
ensures adherence to the principle of organotypicity.
The pectoralis major has good plasticity and sufficient
size toreplace defects of various sizes and shapes. By
varying the flap pedicle width, itis possible to achieve
reliable isolation of the neck neurovascular bundle
area after lymph node dissection and prevention of the
entrapment of the flap vascular bundle in the muscle
tunnel of the mouth floor.

3. Ourexperience with the use of the pectoralis
major myofascial flap in 23 patients showed high
efficacyinrepairing the postresection oropharyngeal
defects. At the control examination 1 month after the
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Fig. 8. Replacement of postresection oropharyngeal defect with pectoralis major myofascial flap
a — mobilization of the larynx; b — the throat is opened (an arrow indicates a tumor); ¢ — pectoralis major myofascial flap is
moved and fixed to the pharyngeal mucosa (indicated by the arrow); d — patient’s appearance after suturing postoperative
wounds of the neck and anterior chest wall

operation, the displaced PMMF flap did not differ in
structure and color from the surrounding tissues,
there were no violations of swallowing, the voice
volume and the speech rate corresponded to those
before the operation. To ensure the quality of speech,
6 patients (26%) needed individual lessons with a
speech therapist on correcting the pronunciation of
sibilants.

To sum up, the developed method allows not only to
reconstruct the anatomical structure of resected tissues,
but also to create favorable conditions for restoring
the swallowing and speech functions, to increase the
rehabilitation potential of patients after surgical treatment
of oropharyngeal cancer.

. 1 Kondraten)z
unknown e - M., 3080/12/C

Fig. 9. Barium X-ray esophagogram (the arrow indicates the
barium in the pharyngogastric anastomosis)
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KJIMHUYECKUN CNYYHAU NHDPANNABUPUHTHO-
ANMNKAJIbHOWU XOJIECTEATOMbI MUPAMUADI
BUCO4YHOMN KOCTU C PACNTPOCTPAHEHUEM
B OBJIACTb CKATA

CLINICAL CASE OF INFRALABYRINTHINE APICAL CHOLESTEATOMA
WITH EXTENSION INTO THE CLIVUS

12X, M. fQuaé, '[. C. KoHopamuyukoe, '0. A. lNawuHuHa,
'A.T. 3yx6a, '0. C. lanuHa, '[. A. 3azopckasa

"2Kh. M. Diab, 'D. S. Kondratchikov, '0. A. Pashchinina,
'A. G. Zukhba, '0. S. Panina, 'D. A. Zagorskaya

'@OrbY «Hay4Ho-knuHuYyeckuli yeHmp omopuHoIapuHao002uu
®MBA Poccuu»

2@rb0OY BO «Pocculickuli HayuoHaabHbIl ucciedosamesnbckuli
MeOuyuHcKuli yHusepcumem umeHu H. U. Mupozosa» MuH3dpasa
Poccuu

PE®EPAT. B cTaTtbe onuncaH crny4yai XMpypruieckoro Ie4eHns NH-
dpanabrprHTHO-anMKanbHON X0NecTeaToMbl C pacnpoCTPaHeHNEM
B 06nacTb ckaTa. bbif BbINONHEH PACLUMPEHHBI AOCTYMN K BEPLUMHE
nupamMmmgbl BACOYHOWM KOCTU C yAaneHneM yanTK1U 1 UCMoNb30BaHNEM
MUKPOXUPYPrMYeCcKom TEXHUKN C 3HA0CKOMNYECKOM aCCUCTEHLMEN.
B onncaHum aToro KAMHNYecKoro cny4yasa npuBeneHbl HeKOTopbIe
npenmMyLLecTea Bbibopa Takon XMpypruyeckom Tak TUKK.

KJIIOYEBbBIE CJ1IOBA: xonecteatoma nmpamuibl BACOYHOWN KOCTH,
MHppanabuprHTHaga xonecreaTtoma.

BeepeHue

XonecTteatoma nupammabl BUCOYHOM KOCTU Npe-
cTaBsseT coboii anuaepMasbHyo KUCTY, ABASIOLLYIOCS
pe3ynbraToM 6€CKOHTPOSILHOINO POCTa OPOroBEBato-
LLero nJoCKOK/ETOYHOro aNUTENUSA U 3aHNMAIOLLYIO
KaMEeHUCTYIO 4acTb BUCO4YHOM kocTm [1, 8, 10]. Ya-
CTOTa BCTPEYAEMOCTM X0N1lecTeaTOMbl KAMEHUCTOMN
4aCcTu BUCOYHOM KOCTU cocTaBnseT 4-9% OT Bcex
natoniornyecknux obpasoBaHUin JaHHOW nokanmaa-
uvn [8, 10, 11].

Mo aTnonornm pasnmyaloT BPOXAEHHbLIE N NPUOG-
peTeHHble GOpMbI XONlecTeaToMbl. [lepBble BO3HUKAIOT
BCJZIeACTBME OTKJIOHEHU B npouecce ¢popMupoBa-
HUS 3KTOA4EepMalibHOro 3a4atka Ha paHHUX cTaaum-
S1X ero passuTus. BTopble MOryT MUMETb HECKOJIbKO
MexaHU3MOB Pa3BUTUSA: BpacTaHue anngepmMmuca

'Federal Research Clinical Center of Otorhinolaryngology of Federal
Medical and Biological Agency

2Pirogov’ Russian National Research Medical University

SUMMARY. The article describes the case of surgical treatment of
infralabyrinthine apical cholesteatoma with extensioninto the clivus.
Modification of transotic approach with removal of the cochlea and
expansion of access to the petrous temporal bone was perform using
microsurgical technique with adjuvant endoscopic assisting. We
illustrate some advantages of this surgical choice in this case report.

KEYWORDS: petrous temporal bone cholesteatoma, infralabyrinthine
cholesteatoma.

B 6apabaHHyto NONOCTb B pe3ynbTaTe peTpakuum (npe-
MMYLLECTBEHHO B HEHATAHYTOM YyacTn 6apabaHHO
nepernoHKn I B 3aiHEBEPXHUX OTAENaX HATAHYTOM
4yacTu Npu Megmanmaaumnm pykoaTKU MOJIOTOYKA) Un
nepdopauunn bapabaHHo nepenoHkn. PacnpocTtpa-
HEeHHble NpnobpeTeHHLIE X0JiecTeaTOMbl Hanbonee
4yacTo pa3BMBalOTCS Y NALUEHTOB C XUPYPrMYECKUMU
BMellaTeNbCTBaMU B aHaMHe3€e BCNeACTBUE HEMOoJ-
HOW caHauun npouecca.

CyLiecTByeT HECKOJIbKO COBPEMEHHbIX Klaccudu-
Kauuin xonecteaTtoMsl NMpamMuibl BACOYHOW KOCTU B
3aBMCUMOCTW OT pacrosioXeHns npouecca n 06bLeMoB
nopaxeHus. Hanbonee geTanbHbIMU U aKTyaslbHbIMU
anqalTcsa knaccudukaumm D. Moffat n W. Smith ot
2008 roga n mogudukauma M. Sanna ot 2011 roga
[9, 11]. COOTBETCTBEHHO 3TUM KlacCUPUKaLUUAM NH-
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dpanabnpuHTHO-anukanbHasa xofecrteaTomMma noka-
n3yeTcs B rMnoTMMNaHyMe 1 pacrnpocTpaHseTcd B
nepegHue otaesbl BEPLWMHbI KAMEHUCTOW 4YacTu BU-
COYHOW KOCTW NO NHDPanabUpPUHTHOMY 1 annKabHOMY
A4YENCTbIM TPaKTaTaM, MOXET BOBJIEKATb CKaT B BEPXHUX
M cpefHuX oTaenax, BepTukabHbl N TOPUSOHTaSIbHbIN
OTAenbl BHYTPEHHEN COHHOM apTepuun (BCA), knnHo-
BUAOHYIO Nasdyxy [7, 9, 11]. OnncaHo HECKOJIbKO Clyya-
€B pacnpocTpaHeHus B HOCcOornoTky [11]. KnuHuyeckn
3aboneBaHne HepeaKo npoTekaeT 6€CCUMNTOMHO NN
COMpOBOXAAeTCs NepnoanyeCcKnmMm oTopesaMm, CHU-
XEHMEM clyxa No KOHAYKTUBHOMY UJIN CMELaHHOMY
Tuny. Npu pacnpocTpaHeHuu npouecca BO BHYTPEH-
Hee yX0 pa3BMBaeTCs CEHCOHEBPaibHasa TYroyxoCTb.
dyHKLUMA NMUEBOro HeEpPBAa Yy TakUX NaLWMEHTOB Yalle
He HapyweHa. B cny4vae pacnpocTtpaHeHunsa nHopa-
NabuUpUHTHO-anuKanbHOM xonecTeaToMbl B KpariHue
nepegHue oTAeNbl BEPWMHbI NnMpamMmnbl, 061acTb
TPOMHUYHOIO y3na, kKaHan Lopenno He UckyeHa
KOMIMpeccus n nepexos BocnaanTesbHOoro npowecca
Ha TPOMHWUYHBIA N OTBOAALWLNIN HEPBLI C NPOSBIEHNEM
cuHgpoma pagexuro [1]. MNpu paspyLLeHnn BUCOYHOM
KOCTW B 30HE OCHOBaHWS MO3ra MOryT pa3BUTbCA Mo-
TeHUManbHO YrpoXaloLme XN3HU COCTOAHNSA: IKCTpa-
AypanbHbIi nnn cybaypanbHbiii abcueccbl, MEHUHI AT,
cybapaxHouganbHOe KpoOBOTeYEeHNE, CUHYC-TPOMOO3,
OTOrEeHHbIN cencuc.

OnarHoctuka 3abonieBaHst OCHOBLIBAETCS Ha JaH-
HbIX MHCTPYMEHTasIbHbIX METOL0B nccnenosaHus: KT
BUCOYHbIX KOCTEeN, MPT ronoBHOro moara (B TOM 4yuchne
B DWI non-EPI pexunme), KoTopble NO3BONSAIOT OLLEHUTb
fokanusaumio, pacnpocTpaHeHHOCTb 06pa3oBaHus,
OTHOLUEHWNE K COCYANCTO-HEPBHBLIM CTPYKTYpam 06-
nactw. o gaHHbIM TOHAIbHOMN ayANOMETPUN, OLLEHU-
BaETCH YPOBEHb CJlyxa Ha npegonepaunoHHOoM aTane.

Bbibop o6bema Xnpyprmyeckoro BMeLlaTenbcTBa
M OOoCTyrna onpenensaioTcs Ha OCHOBAHUU MNOJTyYEH-
HbIX AAHHBbIX.

OnuncaHue KJIMHU4YEeCKOro cny4as

MauneHT H., 62 roga, rocnMTanM3npoBaH B OTAE-
neHuve 3aboneBaHuin yxa PrbY «HayyHO-KNIMHUYECKNIA
LEeHTp oTopuHonapuHronorun GMBA Poccum» ¢ xa-
nobamu Ha CHMXeHMe ciyxa Ha 00a yxa (oTcyTcTBue
cnyxa cnpasa), nepnogmnyeckoe rHoeteyeHve u3 npa-
BOro yxa, wym B rosioge. Co CNoB NauveHTa XpOHu-
YECKUI CPpefHUI OTUT N CHUXEHUE CIlyXa Ha NpaBoMm
yxe oTMeuaeT ¢ getcTtea. B 1975 roay BbinosIHEHA pa-
AukKanbHas ornepauus Ha NpaBoM yxe, NOCJie KOTOPO
nauveHT NONOXUTENIBHOIO pedynsrata He oTMedalt,
CNyX yXyaLnncs oo rnyxotel. KoHcepBaTnuBHOE neye-
Hue — 6e3 addekTa, ANnTebHoe BPeMS OT MOBTOPHOIO
OMnepaTMBHOIO NIe4eHns 0TkasbiBancs. HanpaeneH gns
MOBTOPHOI0O XMPYPrn4yecKoro fieyeHus npasoro yxa.

Status localis: B 3ayLwHoM 06n1acTy cnpaBa UMeeTcs
rpy6blil nocneonepaumoHHbIi pybeL,; Mpy 0TOMUKPO-
ckonuu onpegensaeTcs NoaoCTb Nocne pagnkanbHON
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Puc. 1. BHpockonus nauneHTa H. 1o onepauynn.
BusyanunaupyeTtcsi nosocTb B 061aCTv rnnoTuMnaHyma,
JIHO He0603PUMO

orepauuun, MmactongasbHblii OTAEN NOX0 anuaep-
MW3UPOBaH, ocTaTkm 6apabaHHOM NepenoHKn Nnpes-
cTaBJsieHbl GUOPO3HBLIM KOJIbLLOM, COXPaHUBLUMMCS
Ha nepegHen N HUXHeN CTeHkax, B T’MnoTUMraHyme
BU3yaM3npyeTcs NosoCTb, AHO KOTOPOI Heo603pun-
MO, Ha naTtepajnbHON NOBEPXHOCTU NONOCTN Onpe-
[enaTcsa KonoHun rpndos (puc. 1). UcTynbHbIN
TecT oTpuyatenbHbiii. CHOHTAHHOrO HUCTarMa Her.
dyHkunm YMH 6e3 ocobeHHocTen. PyHKUMA nuue-
BOro HepBa B npegenax Hopmel (I cteneHs No wkane
House — Brackmann). ®ucTyfbHbIA TECT OTpULa-
TenbHbIN. CNOHTAHHOrO HUCTarmMa HeT. KoHcynbsTauus
OTOHEBpOJiOra: BeCTnoynsapHas GyHKUNUS HA MOMEHT
OCMOTpa KoMrneHcupoBaHa. Ha ayanorpamme — npaBso-
CTOPOHHSAA rNyX0Ta, IEBOCTOPOHHAA CEHCOHEBPAJIb-
Hasa TyroyxocTsb lll cteneHn.

KT BUCOYHBIX KOCTEN (pUC. 2): nocCneonepaLnoHHas
NonocTb Cyb6TOTasIbHO BbINOSHEHA MAMKOTKAHHbLIM CO-
AepXmMbiM. CTEHKM FTMNOTMMMAAHYMa HA YPOBHE SIPEM-
HOW IMKM OTCYTCTBYIOT. CTEHKA HUXXHEN MOBEPXHOCTH
nMpamMunapl, 4acTb 3aTbIIOYHOM U KIIMHOBUAHOW KOCTEN
B 0611acTu ckaTta, 3aHAs CTeHKa COHHOrro kaHana He
npocnexueatoTca. JedekT kpbiiv bapadaHHON Noso-
CTW, CUTMOBUOHOIO CUHYCAa, AePEKT KOCTHON CTEHKN
flaTepanbHOro rnosiykPy>XXHOro KkaHana.

Mocne obcnenoBaHus (Bce KIMHUKO-NabopaTop-
Hble nokasartenu B npegenax pedepeHTHbIX 3HaYEeHNN)
v npeponepaumoHHONn NoAroTOBKM NauneHTy H. npo-
BeZleHa NoBTOPHAas CaHMPYIOLLLAaa onepaums Ha NpaBoM
yXe C NCMNONb30BaHNEM CUCTEMbI MOHUTOPUHIA K-
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Puc. 2. KT-uccnenoBaHue BUCOYHbIX KOCTEN nauneHTa H. 4o onepaumnn:

a, 6 — akcunasibHble cpe3ssbi. [locneonepaunoHHas noJioCTb CybTOTa/IbHO 3aroJiHeHa MrkoTKkaHHbIM coaepXumMbiM. CTeHKa
rniepenHeHXHen NoBePXHOCTY NpamMmabl, HaCTb 3aTblIOYHOM U KIIMHOBMAHOM KOCTE B 061acTy ckata, MeanasibHas
CTEHKa COHHOIo KaHasa B ropu30HTa/IbHOM OTAEs1e He NMpociexuBatoTcs (6esbie CTpesku);

B — KOPOHapHbIl cpe3. MenvasnbHas cTteHka kaHana BCA B BepTvkaibHOM OTAEE HE NMpociexusaeTcs (6esible CTPEesKu).
CTeHKU runoTumMnaHyMa Ha ypPOBHE SIPEeMHOU SIMKU OTCYTCTBYIOT. VIHTpasirynisipHblvi rpe6eHb MCTOHYEH, BU3yasin3npyeTcst
pparmeHTapHo;

r — carntranbHbivi cpes. Xosecteatoma cyOTOTa/IbHO 3aroiHAET TUMIaHasbHbIM OTAEJ1 M0C/e0nepaLmnoHHOM MNo0CTH,
pacrnpocTpaHsieTcs 3a rnpeaesisbl rmnoTuMmnaHyma.
lpumeyanne. X — xonecteatoma; Y — ynutka; BCA — BHYTPEHHSISI COHHasi apTepust

LLeBOro HepBa (CTUMYNSLUS ¢ 60pMaLLNHbI U MOHO-
MONSIPHOIro 30HA4a).

OcobeHHOCTU onepaymoHHbIX Haxodok (puc. 3):
B NMocyieonepaunoHHON NonocTn — prubpo3Ho-pyoLoBas
TKaHb, X0JiecteaTomMa, nepexogsdiias B 6apadbaHHyto
MoJIOCTb, CTENIOWAasaACsa Yepes3 OroJieHHbIN MLEBON
HEPB B TUMMNAHaNbHOM CErMeHTEe B r’MNOTUMMNAHYM.
KocTHas cTteHka 6apabaHHOM NonocTu B NPOeEKL MK
JNIYKOBULbI ApeMHOM BeHbl (JIFAB) yacTuyHO OTCYTCTBY-
eT, umeeTca AedeKkT CTEHKN CUrMOBUAHOIO CUHYCa
0OKOJ1I0 6 MM, KpbilM 6apadaHHO NONOCTN 5 X 5 MM,
naTtepanbHOro NMoJyKPy>XHOro kaHana, CnyxoBble
KOCTOYKWN OTCYTCTBYIOT, OKHa nabupuHTa 3aKkpbiThbl
pyOLLOBOW TKaHbiO. MiIMeeTcs ap0o3ums KOCTHOW CTEH-

KW YINTKN, NPOLLECC pacnpoOCTPaHAaeTCca noa ynuTKy
B NOcneonepaynoHHyto NONOCTb B TMNOTUMMNAHYME
(puc. 3a). IHO nocnegHen npencTaBneHo xonecrea-
TOMHbIM MaTPUKCOM, onpenenseTcya nepegaroyHas
nynscauns. KoctHada cteHka kaHana BCA paspylwieHa
Ha BCEM MPOTAXEHUN BEPTMUKANIbHOIO oTAeNa.

Hamu 6bi51a npoBeaeHa pacluMpeHHas aHTpoma-
CTOMAOTOMUS, YOaNIeHbl KOCTHbIE HABECHI TpenaHauu-
OHHOWM NONOCTW, CrIaXMBaHME KOCTHbIX HEPOBHOCTEN
MacToMAANIbHOro OTAeNa, NOJIHOCTLIO OTKPLIT TUMNA-
HaNbHbIV OTAEN, KNIETKN S4ENCTOr0 TpakTa BUCOYHOM
kocTn. Ha manbix 060opoTax pexyLimmMm u anmasHsl-
Mu 6Gopamum ckeneTMpoBaH KaHan MLEeBOro Hepsa 4o
nosisieHnss M-oTBeTOB OT MUMMNYECKON MYCKYnaTypbl
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KJIMHUYECKUN CNTYHAHN

Puc. 3. IHTpaonepalunoHHas KapTuHa:

a — TUMnaHaJsibHbIV OTAeJs1 MOC/1eonepaLmmoHHONM nooCcTn. XoaecteatoMa pacrosaraercs nog YAMTKON, rpaHnLbl
pacnpocTpaHeHus npouecca He 0603pPUMbI;
6 — By orniepaLMOHHOM o10CTH B MHGPanabupuHTHOM OTAe e B MPOoLIecCce yAaleHUs X0/1eCTeaToMbl.
lMpumeyarHne. BCA — BHYTPpeHHsISI COHHasi apTepusi; X — xonecteatoma,; Ck — ckat; K — knnHoBuaHas nasyxa;
JISB — nykoBuLa SpeMHOVi BeHb!

npu noporosoi cune Toka B 0,5 MA. Ha 0603puMmom
y4yacTke xonecTteatoma ynasieHa. ArpeCCUBHbIMU
pexywmnmm ppesamMmm CHeCEHbl OCTAaTKM KOCTHOTIO
HaBeCa HUXHEN CTEHKU HAPY>XXHOIo CJIyXOBOro npo-
xoaa a0 J14B, BbINOAHEHO paclWnpeHne NMEIOLWENCS
nonoctu. CaHnpoBaHbl HEBCKPbITbIE PAHEE KNEeTKU
MHOPanabUpPUHTHOIO KNETOYHOro TPakTa, 3anoJIHEH-
Hble XoNleCcTeaTOMHbIMW MaccamMu, yaaneH MaTpukc
XxosiecTeaToMbl, KOTOPbIA Bbl1 MHTUMHO CMasH c af-
BEHTULUMNEN BHYTPEHHEN COHHOM apTepun. C yyeTtom
obbemMa nopaxeHnss HeOBXOAMMOCTb MOSHOW BU3Y-
annsaunum otTaena Mexay KOCTHOM Kancynomn yianTku
n cteHkol BCA, rnyxoTbl Ha 3TO yX0 Obl10 NPUHATO
peLlueHve O BbINOJIHEHUU A0CTYNa C YaCTUYHbIM yaa-
NleHVeM ynuTKku. YoaneHa KOCTHasa CTeHKa NPOMOH-
Topuyma BMecTe ¢ 6a3asibHbIM 3aBUTKOM YJIUTKM MO
X04y pacrnpocTpaHeHus xosiecteaToMbl, KOTopas
yxo4una 3a BHYTPEHHIO COHHYIO apTepuio B nepe-
HeMeananbHOM HanpasB/iEHUU K BEPLUMHE NMpamMuibl
BUCOYHOW KOCTW, gocTurana obnacTtu ckata. MmeeTcs
0B6LMPHOE paspyLleHmne KOCTU BEPXYLUKN NMpaMmugbl
[0 TBEPOOW MO3roBo 060104KM CpeaHen YeperHom
AMKMN (MocnenHAa He noBpexaeHa). Xonecteatomau
rpaHynsunoHHas TkaHb ¢ BCA nepexoanT Ha apem-
HYIO BEHY, KOCTHas rnjacTuHKa Mexay HUMn paspy-
weHa. lNMpn noMoWwmM MUKPOXUPYPTUYECKON TEXHUKMN
M 9HO0CKOMNUYECKOM aCCUCTEHLUN (3HLOKOCKOMbI
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Hopkins gnametpom 2,7 MM 1 yrnamu o63opa 0°
1 30°) BbINOMHEHO BbINYLLMBAHME XONECTEATOMHbIX
Macc TynbIM NyTem n3 nHGpanabUpUHTHOro NPoCTPaH-
cTBa, 06nacTu cpeaHero n BepxHero ckarta (puc. 36).
YpaneHue xonecteaToMHOro matpukca sBokpyr BCA,
NFB. NMpoun3eeneH remocTtas, TaMNnoHaAa BEPXYLUKN
KaMeHMUCTOM KOCTU U nHdpanabupuHTHOM obnacTu
dparMeHTOM BUCOYHOW MblWLbl. TUMOAHOMNacTuka
no TexHuke underlay pparmeHTamm aytopacumv Bm-
COYHOM MbILLLLbI M @Y TOXPSLLOM U3 YLLHOW PAKOBUHBI.
NMpown3BeneH pas3pes no 3agHen CTEHKE HAPYXHOIro
CJZIYXOBOI0 NPOX0Aa B XPSALLEBOM OTAENEe ANF HU3BE-
[eHNs NOCKYTOB B TPeNnaHaLMOHHYI0 NON0CTb, Aallb-
Henwen agekBaTHOM ee anungepmMmusaumnn. Pukcauns
CO34aHHO HeOTUMMaHabHON MeMOBpPaHbI U KOXHbIX
JIOCKYTOB Npou3Boaunacb NyTemMm TamnoHaabl Tpe-
naHauMoOHHOM MOJSIOCTU FrEMOCTATUYECKOW ryOKon 1
MapsieBO TYPYHOOMN.

B nocneonepaunoHHOM nepunoae B Te4eHune
6 oHel NnauVeHT noJsiyyan cTaH4apTHYIO aHTnbakTe-
puanbHylo, NPOTUBOrpUBOKOBYIO, [ECEHCUOUNIN3NPY-
IOLLYIO Tepanuio; NPOBOAUINCE eXeQHEeBHbIE rnepe-
BA3kMN. [locneonepaynoHHasa GyHKLNSA NNLEBOIO
HepBa coxpaHeHa, COOTBeTCTBOBaNa | cTteneHn no
wkane House — Brackmann. lNpu3Haku nMkBOpen B
rnocneonepaumoHHOM nNepmnoae oTcyTcTBoBanu. Ty-
pyHOa N3 HAPY>XHOro CNyxX0BOro Nnpoxoaa rnpasoro
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yXa ygasneHa Ha 5-e CyTKW; TaMMOHbl N N1aTeKCHbIe
pe3uHKU, WBbl yaasneHbl Ha 7-e cyTku. lNepepn Bbl-
NMUCKOW NaumeHTy BbiNnoNIHeHO KT-nccneposaHue
BUCOYHbIX KOCTEN (puc. 4), N0 AaHHbIM KOTOPOro
onpependeTcd nedekT CTEHKU HUXHEN NOBEPXHO-
CTV NMpPamMunabl, HaCcTu 3aTbIJIOYHOW U KJIMHOBULHOMN
KocTel B 06/1acTn ckaTta, 3anojHEHHOrO MblLULEN;
nedekT 6a3anbHOro 3aBMTKa YIUTKM, CTEHKA KaHana
BCA He npocnexunBaioTcs.

MauneHT H. BoinncaH Ha 11-e CyTKn B yOOBNET-
BOPUTENIbLHOM COCTOSIHUM ANs fanbHenwero amoy-
NaTopHOro atana peabunntaunm ¢ GUHAMUYECKUM
HabNAEeHMEM OTOXMpPYpPra u pekoMeH4aunaMmn Bbl-
nonHeHna MPT B DWI pexunme v peBnsum npasoro yxa
yepes 6—-12 mecsaues.

O06cyxaeHue

TPYAHOCTU XMPYPrnyeckoro nevyeHns 60nbHOro 3a-
KJ1I04aIUCb B XOJIECTEATOMHOM OTOr€HHOM NOpaxeHumn
OCHOBaHU4 4Yepena B HeNnoCcpeaCTBEHHOM KOHTaKTe C
XXNU3HEHHO BaXHbIMW aHaTOMNYECKMMU CTPYKTYPaMu,
B BO3MOXHOCTU Pa3BUTUSA TAXKENbIX BHE- U BHYTPU-
MO3roBbIX OCNIOXHEHMWI, CKIIOHHOCTU 3aboneBaHmns
K peunguBmposaHuio [1, 2, 8, 10]. U3BeCTHO, 4TO Npwu
HErnoJIHOM yaaslIeHU MaTPUKC XoJlecTeaTtoMbl Npu-
obpeTaeT Bonee arpeccmBHbIE XapakTeEPMUCTUKN, NO-
BblLLAeTCsd ero nponudepaTuBHas akTUBHOCTb, 4YTO
COMNpPOBOXAaeTCs akTUBHOW AeCTPYKUMEN KOCTHbIX
CTPYKTYp, ocTeuTom [1, 2].

BbI6oOp xnpypruyeckom TakTUKK ie4eHns onpeae-
NeTCH C y4eTOM pacnpoCTpaHeHHOCTN npouecca,
npenonepaumoHHOro YpoBHS Ciiyxa, GyHKLUUM IMLEBOrO
HepBa N 0COBEHHOCTEN aHAaTOMMYECKOT O MOJIOXKEHUS
BCA, J19B. Heob6xoamMMocCTb TWwaTeNlbHOW caHauum v
BU3yannsauum TPYAHOOOCTYMNHbIX 30H B O0/bLUNHCTBE
cllyyaeB OUKTYeT NpoBeaeHNEe XMPYPruyecknx sMeLla-
TenbcTB 60sbWIOro o6bema ¢ yganeHmem 3400p0BOA
KOCTHOW TKaHW, JMuccekumnein ¢ obHaxxeHnem, a B He-
KOTOPbIX CJly4asax U nepemMeLLeHnemM aHaToOMnYeCKmnx
CTPYKTYp. o faHHbIM NnTEpaTypbl, Hanbonee YacTo
MCNOJIb3YyEMbIMU ABNAIOTCA MOANDULUPOBAHHbIE
transotic-gocTyn no Fish n gocTtynbl C yganeHmem
YINTKN N TPaHCNoKaumMen Nuuesoro Hepea tuna A m
B no Sanna, nipparemnopansHbie gocTtynsl no Fish,
cybToTanbHas, kpaHe pefko ToTasibHas NeTpo3ak-
Tomus [5, 7, 12]. BapmaHTamum 3aBepLUeHVs onepaumm
MOryT OblTb 06MTEPaUMs 06pa3oBaHHOM NONOCTU C
3aKpbITUEM HAPYXXHOIO CJIYXOBOro npoxona Harsny-
X0 Nnpw rnybokon CEHCOHEBPAsIbHOM TYrOyX0CTU UK
OTKPbITOE BeAeHune rnocsieonepaumoHHON NoaoCcTu B
cl/lydae CoxpaHeHus cnyxa U PeKOHCTPYKLUKM 3BYKO-
npoBoAsLLero annapara.

BbinonHeHne Taknx 06bEMHBIX BbICOKOTEXHOO-
rMYHbIX onepaumni TpebyeT XOpPOoLLIEero OCHaleHus
ornepaumoHHON, TPaANLUOHHO NPOBOAUTCS NO4, MU-
KPOCKOMNOM C NPUMEHEHUEM CUCTEM HaBUrauum m
MOHUTOPUHra nMueBoro Hepea. OgHako NMCNOAbL30Ba-
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Puc. 4. KT nauneHTa H. nocne onepauun, KOpoHapHasi
npoekums. YepHbiMmu cTpesikamm OTMeYeH AePEKT CTEHKU
HVDKHEN MOBEPXHOCTU nNpamMuibl, HaCTu 3aTbl/IOYHOMN
W KJIMHOBUAHOV KOCTeV B 06/1aCTy ckaTta, 3arnoJIHeHHbIN
MbiLLe; cTeHka kaHana BCA He npocaexvBaeTcs. benovi
CTPEJIKOV yKa3aH KOCTHbIV gedekT B 061aCTn Ha4aibHOro
otaena 6asanbHOro 3aBUTKa YIMTKU. [TyHKTUPHbLIMY
JIMHUSIMW ONPeaeseH PacLUNpeHHbIVi Kopuaop ob63opa npu
BbIMOJIHEHUN 3HAOCKOMNUYECKOro ararna onepaumm

HWE MHTpaonepaunoHHOM 9HO0CKONNYECKON TEXHUKMN
Kak BCroMoraTesibHOM Ha HEKOTOPLIX 3Tanax onepa-
unmn penaeT XMpypruiyeckoe BMeLlaTeNbCcTBo 6onee
9KOHOMHbIM K OKPY>XaloLWNUM TKaHAM 1 6e30MnacHbIM
[axe B c/iyqae 3Ha4YuTeNIbHOM pacnpoCTPaHEHHOCTU
npouecca, No3BoNss XMpypry paboTaTb o4 NpsiMbIiM
BM3YaJsibHbIM KOHTPOJIEM B CaMbIX TPYAHOOOCTYIHbIX
30Hax. OCHOBHbIM NPENMYLLECTBOM SHA0CKOMNNYECKON
TEXHUKN ABNSETCH Ny4Llnii 0630p KapMaHOB N Y3KMX
NPOCTPAaHCTB; MaBHbIM HEAOCTATKOM — Hey406CTBO
MaHUNynaunuin O4HOMN PYKOW, B CBA3U C 3TUM HEBO3-
MOXHOCTb afekBaTHOW paboTbl 6OPOM Ha BONbLLNX
pPaccTOoAHUAX. DTOT MUHYC KOMMEHCUPYETCH Npwu
COBMECTHOM MCMNOJIb30BaHUN MUKPOCKONa (Ha ocy-
LecTBNE€HNN A0CTYyNa) n aHgockona (Npun pesnsnm
nony4yeHHowm nonoctn) [3, 4, 6].

B onucaHHOM BblLLE KJIMHNYECKOM Clly4ae y nauu-
€HTa UMeJINCb 3Ha4YnTeNbHble paspyLleHns nupamMu-
[Obl BACOYHOW KOCTU C pacnpoCcTpaHeHneM npowuecca
K ckaTy, 4To noTpeboBano BbIMNOJHEHUS MogudmKa-
uun pocTtyna c yganeHnem yiamTkKu 1 pacluupeHnem
[LOoCcTyna K Bepxylke nupamugbl. Micnonb3oBaHne
3HO0CKOMUYECKON TEXHUKU MO3BOJINIO CaHUPOBATb
HeOOCTYIMHYO B3rNsAy Yepe3 Mnkpockon obnacTb 3a
MeLnanbHOM CTEHKOW BHYTPEHHEN COHHOW apTepumn
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oes OONMONIHNTENNbHOIO pacLlunpeHna onepaumoHHOro
nongd, BbinoJIHEHUNA I/IH(bpaTEMI'IOpaJ'IbHOFO AocTtyna
Tna B nnn TpaHcoKauunun nnueBoro Hepasa.

3akJiloyeHne

XonecTteatoma nmpammbl BACOYHOM KOCTU C UH-
dpanabnpuHTHO-anKanbHOM NoKaan3aumen aBnseTcs
OLHOW N3 CaMbIX CJIOXHbIX Onepaumin B OTOXUPYPrun
M TpebyeT OT OTOXMpPYpPra BbICOKON KOMMNETEHLUN 1
XOPOLLEro 3HaHNs MUKPOAHATOMMUU BUCOYHOM KOCTU
C OKpyXalLwmmy ee CTpykTypamu. HenonHoueHHas
caHaums NnpueoanT K 6onee arpecCMBHOMY TEHEHMIO
naTosIorM4ecKoro npoLecca, YTo YCNOXHSET Xo4, Mno-
BTOPHbIX XMPYPruyecknx BMeLaTenbcTs. Icnonb3o-
BaHMe MHTpaonepaLnoHHON 3HO0CKOMNNK, a TakXe

JINTEPATYPA

KJIMHUYECKUIA CJTYHAN

COBpPEMEHHOE OCHalleHue (CUCTEeMbl MOHUTOPUHIa
NNLEBOr0 HEPBA, HABUIALIMOHHbBIE YCTAHOBKM) MO3BO-
NA0T A06MTHCS NOMHOIO YAaleHNs X0necTeaToOMHOro
mMartpukca, nabexarb peunamBa, 3HaYNTeIbHO CHU3NTb
PVCK TPaBMbl XXM3HEHHO BaXKHbIX CTPYKTYp 3TOi obna-
CTu, a B 4acTu cnyyaes (Npu OTCYTCTBMN AECTPYKLMN
YIINTKKN) COXPAHUTb CNyX.

Bcem nayueHTam ¢ pacnpoCTpaHEHHbIMU XONecTe-
atoMamMm Mbl pekoMmeHayeMm BbinosHAaTe MPT B DWI-
pexmnmMe B CPOK OT 6 4,0 12 MecsLLEeB NOCE ONEPATMBHOIO
BMELLATENbCTBA 4151 UCKITIOHYEHUS Pe3uayasnbHOW Xone-
cteatoMbl. OQHAKO 3TO HE OTMEHSIET PEBU3UM, YHUTHLIBAS
HEBO3MOXHOCTb B 4YaCTu CJly4yaeB oTanddepeHumpo-
BaTb peuMamnB Xo/iecTeaToMbl U3-3a HeOO0JbLIOro pas-
Mepa o4ara 1 onacHocTb 605ee arpeccMBHOro pocTa.

1.  KnnmHuyeckune cnyyaum xonecteaTtombl Nupammabl BUCo4HoM kocTu / X. M. nab, H. A. Jaiixec, E. . BapocsH [n op.] //
Poccuiickas otopmHonapuHronorus. — 2017. — Ne 5. — C. 108-113.

2. OCOBGEHHOCTU XUPYPrUYECKOro feYyeHns naumeHToB C XPOHUYECKMM FHOWHbIM cpegHumM oTuTtom / X. M. nab,
H. A. Oarixec, O. B. KapHeeBsa [n ap.] // MaTepuanbl XIX cbe3na otopmHonapuHronoros Poccuun. — CM6.: Monndopym, 2016. —

C. 230-231.

3. Beyond the middle ear: endoscopic surgical anatomy and approaches to inner ear and lateral skull base / L. Presutti,
J. F. Nogueira, M. Alicandri-Ciufelli [et al.] // Otolaryngol. Clin. North Am. — 2013. — Vol. 46 (2). — P. 189-200.

4. Endoscopictranscanal corridors to the lateral skull base: Initial experiences / D. Marchioni, M. Alicandri-Ciufelli, A. Rubini
[et al.] // Laryngoscope. — 2015. — Vol. 125. — Suppl. 5. - S1-S13.

5. Fisch U., Mattox D. Microsurgery of the Skull Base. — NY: Thieme, 1988. — P. 22-32.

6. GiantPetrous Bone Cholesteatoma: Combined Microscopic Surgery and an Adjuvant Endoscopic Approach /G. lannella,
E. Savastano, B. Pasquariello [et al.] / J. Neurol. Surg. Rep. — 2016. — Vol. 77 (1). — e46-e49.

7. HouseW.F., DelaCruzA., Hitselberger W. E. Surgery of the skull base: transcochlear approach to the petrous apex and

clivus // Otolaryngology. — 1978. — Vol. 86, N 5. - P. 770-779.

8. Management of complex cases of petrous bone cholesteatoma / Y. Pandya, E. Piccirillo, F. Mancini [et al.] // Annals of
Otology, Rhinology, Laryngology. — 2010. — Vol. 119 (8). — P. 514-525.

9. MoffatD., JonesS., SmithW. Petrous temporal bone cholesteatoma: a new classification and long-term surgical outcomes //
Skull Base. — 2008. — Vol. 18 (2). — P. 107-115. — Doi: 10.1055/s-2007-991112.

10. Petrous bone cholesteatoma /M. Sanna, C. Zini, R. Gamoletti [et al.] // Skull Base Surg. — 1993. - Vol. 3 (4). - P. 201-213.

11. Petrous bone cholesteatoma: classification, management and review of the literature / M. Sanna, Y. Pandya, F. Mancini
[et al.] // Audiol. Neurootol. — 2011. — Vol. 16 (2). - P. 124-136.

12. The system of the modified transcochlear approach: a lateral avenue to the central skull base / M. Sanna, A. Mazzoni,
E. Saleh [etal.] // Am. J. Otol. — 1998. - Vol. 19 (1). - P. 88-97.

3KCI'IepVIMEHTaJ1bHaFI N KIIMHNn4yeckad

OTOPMUHOJNIAPUHIOJI0INA

Ne 1 (01)
2019



CLINICAL CASE

YK 616.289-006.2-031-089

91

CLINICAL CASE OF INFRALABYRINTHINE APICAL
CHOLESTEATOMA
WITH EXTENSION INTO THE CLIVUS

2Kh. M. Diab, 'D. S. Kondratchikov, '0. A. Pashchinina,
'A. G. Zukhba, '0. S. Panina, 'D. A. Zagorskaya

'Federal Research Clinical Center of Otorhinolaryngology of Federal Medical and Biological Agency

2Pirogov’ Russian National Research Medical University

SUMMARY. The article describes the case of surgical treatment of
infralabyrinthine apical cholesteatoma with extension into the clivus.
Modification of transotic approach with removal of the cochlea and
expansion of accessto the petrous temporal bone was perform using
microsurgical technique with adjuvant endoscopic assisting. We
illustrate some advantages of this surgical choice in this case report.

Introduction

The petrous temporal bone cholesteatoma is an
epidermal cyst resulting from the uncontrolled growth
of the keratinous squamous epithelium and occupying
the petrous temporal bone [1, 8, 10]. The frequency of
occurrence of cholesteatoma in the petrous temporal
bone is 4-9% of all pathological formations of this
localization [8, 10, 11].

Congenital and acquired cholesteatomas are identified
according to its etiology. The first ones appear due to
deviations in the formation of the ectodermal ridge at the
early stages. The latter can have several mechanisms
of development: the growth of the epidermis into the
tympanic cavity because of retraction (mainly in the
unstressed part of the eardrum or in the posterior surface
of the tensioned part when mediating the handle of
malleus) or perforating the eardrum. Common acquired
cholesteatomas most often develop in patients with
surgical interventions in history because of incomplete
rehabilitation of the process.

There are several modern classifications of the
petrous temporal bone cholesteatoma, depending on
the location of the process and the extent of the lesion.
The most detailed and relevant are the D. Moffat and
W. Smith classifications from 2008 and the M. Sanna
modification from 2011 [9, 11]. According to these
classifications, infralabyrinthine apical cholesteatoma
localized in hypotympanum and extends in anterior
petrous apex by infralabyrinthine and apical cells, can
involve clivus in the upper and middle sections of vertical
and horizontal parts of the internal carotid artery (ICA),

KEYWORDS: petrous temporal bone cholesteatoma, infralabyrinthine
cholesteatoma.

sphenoid sinus [ 7,9, 11]. Several cases of nasopharyngeal
spread have been described [11]. Clinically, the disease
is often asymptomatic or is accompanied by periodic
otorrhea, conductive or mixed hearing loss. When
the process spreads to the inner ear, sensorineural
hearing loss develops. The facial nerve functionin these
patients is often not disturbed. In the case of spread of
infralabyrinthine to the extreme anterior sections of the
petrous apex, the trigeminal ganglion, Dorello’s canal.
Compression and the transition of the inflammatory
process to the trigeminal and abducent nerves with the
manifestation of Gradenigo’s syndromeare notexcluded[1].
With the destruction of the temporal bone in the area of the
base of the brain, potentially life-threatening conditions
can develop: extradural abscess or subdural empyema,
meningitis, subarachnoid hemorrhage, cerebral sinus
venous thrombosis, otogenic sepsis.

Diagnosis of the disease is based on data from
instrumental methods of examination: CT scan of the
temporal bones, MRI of the brain (including non-EPI
DWI), which allow to assess the localization, lesion
site, attitude to the neurovascular structures. The tone
audiometry allows estimating the level of hearing at the
preoperative stage.

The choice of surgical intervention and access is
determined on the basis of the data obtained.

Description of the clinical case

Patient N., 62 years old, was hospitalized in the
Department of Ear Diseases of the Scientific and Clinical
Center of Otorhinolaryngology of the Federal Medical
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and Biological Agency of Russia with complaints of
hearing loss in both ears (deafness on the right side),
periodic suppuration from the right ear, noise in the
head. According to the patient, chronic otitis media and
hearing loss on the right ear are noted since childhood. In
1975, aradical operation on the right ear was performed,
after which the patient did not notice a positive result,
the hearing deteriorated to deafness. Conservative
treatment was without effect, patient refused to re-
surgical treatment for a long time. Sent for re-surgical
treatment of the right ear.

Status localis: there is a coarse postoperative scar
in the right behind-the-ear region; otomicroscopy
determined a cavity after radical surgery, the mastoid part
is poorly epidermized, the remnants of the eardrum are
represented by a fibrous ring preserved on the anterior
and lower walls, the hypothymanus has a cavity visualized,
the colonies of fungi are identified on the lateral surface
of the cavity (fig. 1). Fistula test is negative. There is no
spontaneous nystagmus. The functions of cranial nerves
without features. The function of the facial nerve is within
normal limits (I degree on House-Brackmann scale).
Consultation of otoneurologist: vestibular function is
compensated at the time of examination. The audiogram
shows right-sided deafness, left-sided sensorineural llI-
degree hearing loss.

CT of the temporal bones (fig. 2): the postoperative
cavity is subtotal with soft tissue contents. The
hypotympanum walls are absent at the level of the jugular
fossa. The wall of the inferior petrous surface, part of the
occipital and sphenoid bones in the region of the clivus,
the posterior wall of the carotid canal is notvisible. There
is defect of the tympanic cavity ceiling, sigmoid sinus,
defect of the bone wall of the lateral semicircular canal.

After the examination (all clinical and laboratory
parameters are within reference values) and preoperative
preparation, patient N. underwent a second sanitizing
operation on the right ear using the facial nerve monitoring
system (stimulation from a drilland a monopolar probe).

Features of operating findings (fig. 3): in
the postoperative cavity there is fibrous tissue,
cholesteatoma, passing into the tympanic cavity,
lateral-spreading through the exposed facial nerve in
the tympanal segment into the hypotympanum. The
tympanic bone wall is partially absent in the jugular
bulb projection, there is a defect in the sigmoid sinus
wall about 6 mm, defect of the tympanic ceiling about
5x5 mm, of the lateral semicircular canal, the auditory
ossicles are absent, the labyrinth windows are closed with
scar tissue. There is the cochlear bone wall erosion, the
process extends under the cochleainto the postoperative
cavity in the hypotympanum (fig. 3a). The bottom of the
latter is represented by the cholesteatoma matrix, the
transfer pulsation is determined. The ICA bone wall is
destroyed throughout the vertical section.

We carried out an expanded anthromastoidotomy,
removed the bone shelves of the trephine cavity,
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Fig. 1. Endoscopy of patient N. before surgery. The cavity
in the area of the hypotympanum is visualized,
the bottom is not visualized

smoothed the mastoid bone irregularities, fully opened
the tympanic segment, temporal bone cells. The facial
canal was skeletonized with cutting and diamond burs at
low speeds until the M-responses from facial muscles
at a threshold current of 0.5 mA. The cholesteatoma
is removed in the visible area. The remnants of the
bone shelves of the lower wall of the external auditory
canal to the jugular bulb were removed with aggressive
cutters, the existing cavity was expanded. Previously
uncovered cells of the infralabyrinthine cell tract,
filled with cholesteatoma masses, were sanitized, the
cholesteatoma matrix, which was intimately fused with
adventitia of the internal carotid artery, was removed.
Considering the extent of the lesion, the need for
complete visualization of the section between the
cochlear bone capsule and the ICA wall, the deafness
of this ear, it was decided to perform access with partial
removal of the cochlea. The promontorium bone wall was
removed along with the basal turn of the cochlea along
the spread of the cholesteatoma, which went beyond the
internal carotid artery in the anterior medial direction to
the petrous apex, reached the clivus. There is extensive
destruction of the petrous apex bone to the dura mater
of the middle cranial fossa (the latter is not damaged).
Cholesteatoma and granulation tissue spreads from
the ICA to the jugular vein, the bone plate between
them s destroyed. Using microsurgical techniques and
endoscopic assistance (Hopkins endocoscopes with a
diameter of 2.7 mm and viewing angles of 0° and 30°),
the cholesteatoma masses are enucleated by blunt
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Fig. 2. CT examination of the temporal bones of patient N. before surgery:

a, b — axial sections. The postoperative cavity is subtotal filled with soft tissue contents. The wall of the anterior petrous
surface, part of the occipital and sphenoid bones in the region of the clivus, the medial wall of the carotid canal in the
horizontal section are not traced (white arrows);
¢ — coronal section. The ICA medial wall is not visible in the vertical section (white arrows). The hypotympanum walls are
absent at the level of the jugular fossa. The ridge is thin, fragmentary visualized;

d - sagittal section. The cholesteatoma subtotal fills the tympanal section of the postoperative cavity, extends beyond the
hypotympanum.

Note. X(Ch) — cholesteatoma; Y (C) — cochlea; BCA (ICA) - internal carotid artery

dissection from the infralabyrinthine space, the middle
and upper clivus (fig. 3b). The cholesteatoma matrix
was removed around ICA, jugular bulb. The hemostasis,
tamponade of the petrous apex and infralabyrinthine
area with a fragment of the temporal muscle was
performed. Underlay tympanoplasty was performed
with the temporal muscle graft and the auricle cartilage
graft. An incision was made along the posterior wall of
the external auditory meatus in the cartilaginous area
for bringing the flaps down into the trephination cavity
and its further adequate epimerization. Fixation of the
created neotympanic membrane and skin grafts was
performed by tamponade of the trephine cavity with a
hemostatic sponge and gauze drain sponge.

During 6 days of postoperative period the patient
received standard antibacterial, antifungal, desensitizing
therapy; daily dressings were performed. The postoperative
function of the facial nerve was preserved, it corresponded
to the | degree according to the House-Brackmann score.
Signs of liquorrhea were absentin the postoperative period.
The gauze drain sponge was removed from the right ear canal
on the 5th day; tampons and latex gum, stitches removed
on the 7th day. Before discharge, the patient underwent a
CT examination of the temporal bones (fig. 4), according
to which the defect of the inferior petrous surface, part of
the occipital and sphenoid bones in the clivus area filled
with muscle is determined; the defect of the basal turn of
the cochlea, the wall of the ICA canal is not visible.
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Fig. 3. Intraoperative picture:
a — tympanal section of a postoperative cavity. Cholesteatoma is located under the cochlea, the boundaries of the spread
are not visible;
b — view of the operating cavity in the infralabyrinthine area in the process of cholesteatoma removal.
Note. BCA (ICA) — internal carotid artery; X (Ch) — cholesteatoma; Ck (Cl) — clivus; Kl (SS) — sphenoid sinus;
JISB (JB) — jugular bulb

Patient N. was discharged in a satisfactory condition
on the 11th day for further outpatient rehabilitation
with dynamic observation of the ENT surgeon and
recommendations for performing the MRIin DWI mode
and revision of the right ear in 6-12 months.

Discussion

The difficulties of surgical treatment of the patient
were in otogenous cholesteatoma of the skull base in
direct contact with vital anatomical structures, in the
possibility of developing severe external and intracerebral
complications, the tendency of the disease to recur
[1, 2, 8, 10]. It is known that in case of the incomplete
removal of the matrix, cholesteatoma acquires more
aggressive nature, its proliferative activity increases,
which is accompanied by active destruction of bone
structures, osteitis [1, 2].

The choice of surgical treatment is determined by the
process spread, the preoperative level of hearing, the
facial nerve function and the anatomical position of ICA
and the jugular bulb. The need for thorough sanitation
and visualization of hard-to-reach areas in most cases
dictates the large-scale surgical interventions with the
removal of healthy bone tissue, dissection with exposure,
and the displacement of anatomical structuresin some
cases. According to the literature, the most frequently
used approaches are modified transotic approach
according to Fish, approach with the removal of the
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cochlea and translocation of the facial nerve of type
A and B according to Sanna, infratemporal approach
according to Fish and subtotal, extremely rarely total
petrosectomy [5, 7, 12]. Variants of completion of the
operation can be obliteration of the formed cavity with
tight closure of the external auditory canal with deep
sensorineural hearing loss or open management of the
postoperative cavity in case of hearing preservation
and reconstruction of the sound-conducting apparatus.

Such large-scale high-tech operations require a well-
equipped operating room and are traditionally performed
under a microscope using navigation systems and monitoring
of the facial nerve. However, the use of intraoperative
endoscopic equipmentas an auxiliary at some stages of the
operation makes the surgical procedure more economical
to the surrounding tissues and safe even in the case of a
significant process spread, allowing the surgeon to work
under directvisual controlin the most hard-to-reach areas.
The main advantage of endoscopic technology is the best
view of pockets and narrow spaces; the main disadvantage
is the inconvenience of manipulations with one hand and,
therefore, the impossibility of adequate bur operation at
long distances. This minus is compensated by sharing the
microscope (onaccess) and the endoscope (upon revision
of the cavity) [3, 4, 6].

The patient of the above-described clinical case
had significant destruction of the petrous temporal
bone with the spread of the process to the clivus, which
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required the modification of access with the removal of
the cochlea and increased access to the petrous apex.
The use of endoscopic technology allowed to sanitize
the area beyond the medial wall of the internal carotid
artery, which is inaccessible to the view through the
microscope, without additional expansion of the operative
field, performing infratemporal B-type approach or
translocation of the facial nerve.

Conclusion

The infralabyrinthine apical cholesteatoma of the
petrous temporal bone is one of the most complex
operationsin ENT surgery and requires high competence
and good knowledge of the microanatomy of the temporal
bone withits surrounding structures. Inadequate sanitation
leads to a more aggressive pathological process, which
complicates repeated surgical interventions. The use of
intraoperative endoscopy, as well as modern equipment
(facial nerve monitoring systems, navigation systems),
allow to completely remove of the cholesteatoma matrix,
avoid recurrence, significantly reduce the risk of injury
to vital structures in this area and preserve hearing in
some cases (in the absence of cochlear destruction).

We recommend that all patients ,W'th common petrous surface, part of the occipital and sphenoid bones
cholesteatoma perform an MRI scan in a DWI mode ' the clivus area, filled with muscle; ICA wall is not traceable.
from 6 to 12 months after surgery to rule out residual The white arrow indicates a bone defect in the initial part
cholesteatoma. However, this does not canceltherevision,  of the basal turn of the cochlea. The dotted lines define the

given the impossibility to differentiate the cholesteatoma  expanded viewing corridor when performing the endoscopic
recurrence due to the small size of the focus and the stage of the operation
danger of more aggressive growth in some cases.

Fig. 4. CT scan of patient N. after surgery, coronary
projection. Black arrows indicate a defect in the inferior
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OB3O0P JIUTEPATYPbI: NPUHLUUTNbI OUATHOCTUKHA
HA3AJIbHOW JINKBOPEU

REVIEW OF LITERATURE: PRINCIPLES OF DIAGNOSTICS OF CEREBROSPINAL
FLUID RHINORRHEA
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PE®EPAT. HazanbHas nukBopes — UCTe4yeHne LuepebpocnnHaib-
How xunakocTun (LLCX) B nonocTb HOCa nnm OKOJIOHOCOBLIE Na3yXu
BCNeOCTBME BPOXAEHHOIrO UK NpMobpeTeHHoro aedekTa KocTemn
OCHOBaHus Yepena. JaHHoe 3ab6oneBaHne NPUBOANT K MOTEHLMANBHO
CMEepPTENbHbIM OC/TIOXHEHUSAM: MEHUHIUT, NTHEBMOUedanus, nHeB-
MOHUSA. [lnarHocTn4yeckmne TeCTbl 40BOSIbBHO CUJIBHO pasnmyaloTcs
MO YYBCTBUTEJNIBHOCTU, CNEUUPUYHOCTU, TOYHOCTU, UHBA3UBHOCTU
n ctonmMmocTn. C y4eToM BCEX KPUTEPUEB NYHLLMMN METOAAaMM A5
NOATBEPXAEHNS HAa3aNbHOM NMKBOPEN ABAKIOTCA onpeneneHve
beTa-2-TpaHcheppuHa unm 6eta-trace-npoTenHa, A9 10Kanmsaumm
nedekTa — KOMMNblOTEPHAa TOMOrpadus BbICOKOro paspeLleHuns.
Ha ocHoBaHuK 0630pa NPeanoXeH AUAarHOCTUYECKUA airOPUTM
Ha3aJIbHOW JINKBOPEWN.

KJIIOYEBbLIE CJIOBA: Ha3anbHas nukBopes, 6eTta-2-TpaHCcheppuH,
beTa-trace-npoTeunH, KOMNbOTEPHAs TOMOrpadus, LMcTepHorpa-
dua, MPT-unctepHorpadusa, dayopecuenH HaTpus.

BeBepeHue

HasanbHasa nukBopes — nctedyeHme uepedbpocnu-
HanbHOM XnakocTn (LLCXK) n3 nMKBOPHbLIX NPOCTPAHCTB
MoNOCTU Yepena B NoJIoCTb HOCA NI OKOJIOHOCOBbIE
nasyxu BCIeACTBME BPOXAEHHOIO MU NPUOBpeTeH-
HOro nedekrta KOCTen OCHOBAHUS Yepena v MO3roBblX
obonoyek pas3nu4yHor atnonormn. Mo atmonorum pas-
JNYaoT TPaBMaTUYECKYIO, ATPOMEHHYIO U CMOHTaHHY0
Ha3aJbHYI0 MkBopen [45].

Mpw npodysHom ncrteveHnn LLCXK n3 nonoctn Hoca
OnarHocTuka He npencrtasngeT TPYAHOCTEN, O4HaKo
YCTaHOBUTb HaM4me CKPbITOM JIMKBOPEU CIOXHO. [Npwn
3TOM B CBSI3U C Pa3BUTUEM TakKMUX NOTEHLMASIBHO CMep-
TeJIbHbIX OCJIOKHEHWUI, KAK MEHUHIUT, MHEBMoOLEedanus,
MHEBMOHUS, NeTanbHOCTb cocTarnaeT 8—10% [14]. Cy-
LLeCTBYIOT iBE€ OCHOBHbIE 3343241 ANArHOCTUKN AaHHON
naTonormun: NOATBEPXAEHNE HANNYUS JINKBOPEN U TOY-
HOe onpefernieHve nokanmuaauum JTMKBOPHOMN PUCTYNbI
C LeJIblo NaHNPOBaHNA AalibHENLLEN XUPYPrnyecKom
TakTmku. S. K. Wise u coasT. [23] B cBOEM uUccnenosa-
HUU J0Ka3anu, YTO OTCYTCTBME BO3MOXHOCTU TOYHO
JlokannsoBaTb MECTO gedekTa NpuBOaUT K HEYAAYHOM
onepauuu.

3KcnepmmeHTaanaﬂ N KIIMHNn4yeckad

OTOPMUHOJNIAPUHIOJI0INA

Ne 1 (01)
2019

Burdenko’ National Scientific and Practical Center for Neurosurgery
of the Ministry of Healthcare of Russia

SUMMARY. Nasal liquorrhea is the leakage of cerebrospinal
fluid (CSF) into the nasal cavity or the paranasal sinuses as a result
of congenital or acquired defects of the skull base. This condition
can lead to potentially fatal complications, such as meningitis,
pneumocephalus, pneumonia. This review demonstrates that CSF
rhinorrhea diagnostic approaches vary in sensitivity, specificity,
accuracy, invasiveness and cost. Taking all criteria into account, we
have concluded that the best methods for confirming CSF rhinorrhea
are beta-2-transferrin or beta-trace protein tests, and high resolution
computedtomography for localization. Inaccordance with the acquired
data we have proposed a diagnostic algorithm for CSF rhinorrhea.

KEY WORDS: CSF leaks, beta-2-transferrin, beta-trace protein, CT,
cisternography, MR cisternography, fluorescein sodium.

na nogreepxaeHna guarHo3a HasasibHOM JINKBOPEN
MCNOJIb3YIOTCH BU3YasibHbIA TECT, CUMMTOM «KOJIbLLA»,
TeCT Ha onpejefieHne rMioko3bl, 6eTa-2-TpaHcdeppurHa,
OeTa-trace-npoTenHa B cekpeTe 1 paguoHykKInaHas
umnctepHorpadpusa. [1na yctaHOBNEHWS nIokanusaumm oe-
¢dekTa ncnonbaytot KT Boicokoro paspelweHus (KTBP),
MPT-uuctepHorpadpuio (MPLUIT), KT-umnctepHorpaduio
(KTLI), sHoockonuyeckoe nccnefoBaHve NonoCTU HOCa,
dNoopecUENHOBLIN TECT. DTN METOAbLI OT/INYAIOTCS
ApYyr OT gpyrarno 4yBCTBUTENbLHOCTU, CNeLndUIHOCTH,
TOYHOCTW, LOCTYMHOCTN, CTOMMOCTU N NHBA3UBHOCTN.

Llenb paHHoro o63opa

OCBeLLI,eHI/Ie n CpaBHMTeﬂbeIVI aHann3 Bcex coBpe-
MEHHbIX MeTOO40B ANArHOCTUKN Ha3anbHON nmMKBopen,
obocHoBaHMe Hanbosee aPPEKTUBHBIX U MEPCMNEKTUB-
HbIX NOAX040B 1 aJIrTOPUTMOB.

MaTtepuanbl u meToAbI

JInTepaTtypHbIii 0630p, COCTaBNEHHbIA HA OCHOBaHUM
cTarten Ha aHIJIMNCKOM 1 PYCCKOM A3blKax, HAnOeHHbIX
B 6a3e gaHHbIx Medline, OTHOCALIMXCA K ANArHOCTUKE
Ha3aJIbHOW NMKBOPEW Pa3sINyHON 3TUONOINN 1 JioKa-
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nmnaaumn. beino otobpaHo 39 ctateit. NpoBoannoch
CpaBHEHME YYBCTBUTENIbHOCTU, CNeUndUIHOCTH, TOY-
HOCTM 9 METOA0B ANArHOCTUKU HA3aIbHOWM INKBOPEWN.

BusyanbHbii TECT

Mpn NOAO3pPEHNN HA HA3aJIbHYIO JINKBOPEIO NpPo-
BOOMTCS BM3yalsibHbl TECT. BbINONHAIOT aHeMU3auuio
MoOJIOCTU HOCA U NPOCAT NauneHTa HakKJIOHUTb FOJI0BY
Bnepen. BoigeneHve npospayHoin 6ecuBeTHOM Xuna-
KOCTU peaKnMu v 4acTbiMU KarisiMm MOXeT CBUAE-
TeNbCTBOBATL B NOJIb3Y IBHOM Ha3abHOW JIMKBOPEW.
duddepeHunansHblin onarHo3 NPoBOLAT C ansieprm-
4YeCKUM, Ba30OMOTOPHbLIM PUHUTOM, 60J1E3HbIO Npoone-
pPMpPOBaHHOIo HOCA.

CvuMnTOM «KOnbL,a»

Mpu TpaBMaTNYECKOM Ha3aIbHOW JINKBOPEE, eCin
LICXK BblaensieTcss BMeCcTe C KPpOBblO, TO HA HOCOBOM
nnaTtke BOKPYr LLEHTPasibHOro KPOBSAHOIo NATHa obpa-
3yeTCs XapaKTEepPHbI CBETIO-XEeNTbli 00040K — CUM-
nTom «konsbua» [4]. D. J. Dula n W. Fales [20] npoBoau-
N UCCneaoBaHue, NOCBALLLEHHOE 3TOMY MeToay Ana-
rHOCTMKU. OHU CMELLMBANU Kano KPOBU C IMKBOPOM,
0,9%-HbIM HaTpMEM XNOPUAOM, BOAON, HA3aIbHbIM
cekpeToM. [lanee nony4yeHHble KOMOUHALUN HAHOCK-
JICb Ha pa3finyHble 6enble MmaTepuansl (MeanumHcKas
Mapns, noctenbHoe 6enbe, BymaxHble candeTkun). AB-
TOPbI BLIACHUN, YTO CMECh KPOBU U NTNKBOPA BCeraa
obpasyeT CMMMNTOM «KOJibLa» B KOHUeHTpauun LICXK ot
30% 0o 90%. OgHako npu CMeLUnBaHUM KPOBU C Opy-
rMMU NPO3PaYHbIMM XUOKOCTAMM OCTaeTCH NOA0OHbIN
cnep Ha BCex NPOTECTUPOBAHHBIX PUNBLTPYIOLLMX NO-
BEPXHOCTSX, YTO roBOPUT 06 OTCYTCTBMU cneunduy-
HOCTW 4AHHOrO TecTa.

Fnioko3HbIM TecT (OMOXMMMYECKOE nccrieaoBaHne
KOHLLEHTPAaL 1M MIOKO3bl B OTAENISEMOM U3 HOCA)

H. C. BnaroseLyeHckas npeanoxunna UCnoib30BaThb
BMOXMMMNYECKNIA aHaNN3 Ha ONpeesneHne KOHLEHTPpaUUN
rNoKO3bl B Ha3asibHOM cekpeTe [3]. [laHHbIn nabopartop-
HbIA MeTOA4 TPAAULMOHHO CHMUTANICA CKPUHUHIOBBLIM B
AMarHOCTUKE Ha3aIbHOW IMKBOPEN N3-3a NPOCTOThI UC-
NONIHEHWSI U HN3KOWM CTOMMOCTU. KOHLEHTpauus rioKo3bl
B JIMKBOPE B HOpME 2,2-3,9 MMOJIb/N, YTO BbILLE, YEM B
HOPMaJIbHOM HOCOBOM CEKPETE UJM CNIE3HOM XNOKOCTH.
Mbl BbISIBUAN S UCCnenoBaHunii, NOCBALLEHHbBIX 3TOMY Me-
Toay anarHocTtuku [19, 21, 26, 27, 46]. D. J. Steedmann
M. Gordon [46] npoBOoaMAN CCNeaOBaHME HA3aTbHOIO
cekpeta 50 300poBbIX ,06poBOoNbLEBR. OHM 0BGHaPYXUN
MOBLILLEHHbIN YPOBEHb MMOKO3bl B 26% cnyyaes. Euwe
B 1960-e roabl NOSBMANCH UCCNeaoBaHNs, A0Ka3biBa-
lowme, 4To oOHapyXeHMe roKO3bl B BblAENEHUSAX U3
HOCa y NauMeHTOB C APYron NaTtoaorneim BO3MOoXHO.
B. J. Philips n coaBT. [26] oueHMBanmn cogep>xxaHume rio-
KO3bl B BblAeNeHnax n3 Hocay 19 300poBbix 4OOPOBOIb-
ueB, y 20 naumeHToB — C OCTPbIM BUPYCHBIM PUHUTOM,
Yy 24 NaUVEHTOB — C CaxapHbIM aAnadeTtom ny 60 — Haxo-
oauwmxca Ha IBJT B oToeNneHnm MHTEHCUBHOM Tepanmu.
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BblN0 yCTAHOBNEHO, YTO MOKO3a HE onpeaensnach y
3[0pOBbIX NALMEHTOB, HO Oblna 0bHapyxeHa y 50% 601b-
HbIX OCTPbIM BUPYCHbLIM PUHUTOM, ¥ 90% BG0NbHbIX
C caxapHblM gmnabetom 1 B 52% cnyyaes y NauneHToB
Ha MBJ1. Takum 06pa3om, NOBbILLEHHbI YPOBEHb J1t0-
KO3bl ONpeaensieTcs B yC/IOBUSAX OCTPOro BOCNaneHus
n runepravkemun. O6a aTn NaToNOrM4eCcKNX COCTOSHUS
MOryT ObITb B Criydae ocTpoii YMT ¢ noBpexaeHnem
ocHoBaHu4a 4yepena. D. M. Wood ¢ coasT. [21] npoBo-
annu nccneposanme Ha 30 300pPOBLIX 4O0OPOBONbLAX
[0 v nocne caxapHon Harpy3kn. OHM ncnonb3osanu
20%-HbI pacTBOP AEKCTPO3bl BHYTPUBEHHO v 75 Mr
rMOKO3bl NepopansbHO. Mo pesynsraTtam oneiTa, MoKo-
3a 6bi1a o6HapyxeHa B HOCOBOM CeKpeTe Mpu YpPOBHE
rMIOKO3bI B KPOBM OT 6,7 A0 9,7 MMONb/N, U USMEHEHUS
npousownuv B TedeHue 10 MUHyT.

D. T. Chan ¢ coaBrT. [27] cpaBHMUBaNM riOKO3HbIE
TEeCT-N0JI0CKM M onpeaeneHmne 6eTa-2-TpaHcheppuHa B
otaenseMoM B 15 cnyyasax Ha3anbHOM IMKBOPEWU 1 OTO-
peun. OHM pokasanu, YTo TECT-MOJIOCKN 06nafatT Hy-
NeBOM CneundUYHOCTBIO M HU3KO YYBCTBUTENBHOCTbLIO
(80%). A. Warnecke c coasT. [19] Takxe aHannamposanu
NPUMEHEHME MIOKO3HbIX TECT-MONOCOK Y 19 nauneHToB.
Mo nx paHHbIM, 4yBCTBUTENLHOCTL cocTaBuna 100%,
cneundunyHocTb — 45% NO CpaBHEHUIO C pe3ynsTataMin
aHasn3a Ha 6eTa-2-TpaHChEeppuH.

Takrm 06pa3omMm, rMOKO3HbIN TECT OyaeT 00beKTUB-
HbIM, €CJIN U3BECTHO, 4TO 0OpaseL, He COAEPXKMUT KPO-
BW, HET MPU3HAKOB BUPYCHOM NMHDEKLNM AbIXaTEbHbIX
nyTen, NauMeHT UMEET HOPMAaJbHbI YPOBEHb MIOKO3bl
B KpoBU. OOHAKO 3TN KPUTEPUU TPYAHOBBLIMOMHUMBbI,
0COOEHHO NpY TpaBMaTUYECKON, ATPOreHHOW JINKBO-
pee, N B clly4yae TSXeNno60/bHbIX BbICOK PUCK JTOXHO-
NOJIOXUTENbHbBIX PE3YILTATOB, YTO MOXET MPUBECTU K
HeonpaBAaHHbIM XMPYPrn4€CKUM BMELLATENLCTBAM.

OnpepeneHune 6eta-2-tpaHcdpeppuHa n 6eta-
trace-npoTteuHa

Beta-2-tpaHcdeppuH 1 beTta-trace-npoTemH — 3To
cneuunduryeckme 6enkum, KoTopble CUHTE3UPYIOTCH KJ1ET-
KaMu MSrKo MO3roBoii 000J104KM 1 COCYANCTLIMM Crie-
TeHusmu [5]. B CLUA v EBpone TeCT Ha onpeaeneHve
YPOBHS 3TUX MNMUKOMNPOTEVMHOB B Ha3albHOM CekpeTe
ABNSIETCSA «30J10TbIM>» CTaH4apPTOM labopaTopHoi Ana-
FHOCTVKN INKBOPEWN, TaK Kak MeETO, NMO3BOJISIET ObICTPO,
HENHBAa3MBHO, C BbICOKOW YyBCTBUTEJIBHOCTbLIO U Che-
LNOUYHOCTbBIO ANarHOCTUPOBATL AAHHYIO MaTosIornio
[19, 25, 31, 36].

B mumpoBoin nutepaType 6b110 HangeHo 5 nccneno-
BaHWIA, NOCBSILLLEHHbIX 6eTa-2-TpaHChEepPPUHOBOMY Te-
CTy n5crarein no gnarHoCcTmke Ha3aIbHOM JINKBOPEN C
nomMoLLbto onpeaeneHus 6eta-trace-npotenHa. Bce atn
nccnefoBaHus cpasHMBaIM pesynsTarsl aHanmM3a Ha 3Tun
ramkonenTuabl C 4PyrmMmn MeTogamMmm, TakMMm Kak TECT C
bNoopecLENHOM, PaANOHYKNUOHAS LMCTepHorpadpus,
NPOBOAMIICS aHANN3 MELULMHCKOM A0KYMeHTauun. Bce
aBTOpPbI OTMEYaoT NPOCTOTY MeTOAa ANArHOCTUKU: OCY-
wecTBnseTcs cOop Ha3asIbHOro cekpeTa B NPobupKy
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C nocneayowmm HanpasieHnemM B nabopatoputo s
OnoxmumMmnyeckoro aHanusa. lNpu ckyoHOM xapakTtepe
BblAENIEHNIN MaTepman MoxXeT bbiTb cobpaH B TedyeHne
Heckonbkmx gHen. B. S. Bleier n coaBrT. [37] oueHmnBanm
[OCTOBEPHOCTb aHann3a 6eta-2-TpaHcdeppuHa B 06-
pa3uax LLCX, xpaHMMbIx B Te4eHne 7 AHEeN B X0Nnoaunsb-
HMKE U NMPU KOMHaTHOM Temnepartype, y 6 nauneHToB.
BbIno ycTaHOBNEHO, YTO TEMMepaTypa v AJMTeNbHOCTb
XPaHEHNS He 0Ka3bIBaOT CYLLECTBEHHOIO BANSAHNS HA
TOYHOCTb TecTa.

Mo gaHHbIM UCCNeaoBaHN, HyBCTBUTENIbHOCTb TECTA
Ha 6eTa-2-TpaHcdeppurH HaxoanTcs B Auana3oHe ot 87%
0o 100%, a cneundunyHocTb — 0T 71% o 100% [19, 25,
31, 37, 43]. Tak, A. Warnecke n coagrT. [19] npoBoaunn
TecTbl Ha 6eTa-2-TpaHcheppurH y 205 naumMeHToB ¢ No-
[O3PEHNEM HA HA3ANbHYIO JIMKBOPEIO U OTONIMKBOPEID.
Mo pesynbTaTtam NCCnenoBaHna, 4yBCTBUTEIbHOCTb U
cneundunyHocTb MeToga coctaensaeTt 97% n 99%.

A. H. Marshall ¢ coaBT. [31] coobuiatoT B cBOel cTa-
Tbe, 4TO 13 30 NauMeHTOB C Ha3anbHOW NMKBOpeen 18
OblN NPOTECTMPOBAHLI Ha 6eTa-2-TpaHChEPPUH 1 BCe
pe3ynbTaThl Obls MONOXUTENBHBIMU. ITO NOATBEPXAE-
HO MHTpaonepaunoHHON BU3yanmsaunen, pnyopecum-
MHOBbLIM TeCcTOM U KT BbicOKOro paspetueHud (KTBP).

Bbicokne 4yBCTBUTENLHOCTb U CNEUMPUYHOCTbL B
©0NbLLIOM KONIMYEeCTBE HAOMIOOEHMIA, a TaKXe TOT paKT,
4yTO OonpeaeneHne beta-2-TpaHchepprHa ABNSETCH He-
MHBA3MBHbLIM N HEOOPOrM, OTINYAIOT €ro Kak OY4eHb
HaOEXHbIN N 3KOHOMWYECKN BbIFOAHbIV TECT ANSA noa-
TBEpXAeHusa HasanbHom nukBopewn [19, 25, 31, 37, 43].

Mo paHHLIM MMPOBOV NTEPATYPbI, HYYBCTBUTENIbHOCTb
1 cneumduyHOCTb TecTa Ha 6eTa-trace-nNpoTenH kose-
onetca o1 91% oo 100% 1 86% oo 100%, 4TO NpeBoCXo-
ONT nokasaTenu 4yBCTBUTENIbHOCTU U cneunduyHoOCTU
(71% o 94%) 6eTa-2-TpaHcdeppuHa [8, 9, 10, 15, 36].
M3 0ONOMHNTENbHBIX MPEUMYLLECTB TECT OTANYAET HU3-
Kasi CTOUMOCTb 1 OblCTpOe Bpems 00paboTkn AaHHbIX
(TpebyeTca meHee 15 MUHYT Ha NpoBeaeHne aHann3a)
[8, 9, 36]. OnHako 6eTa-trace-npoTenH coaepPXnTcs
He Tonbko B LLCXK, HO 1 B KPOBU, XOTS N B O4E€Hb HU3KUNX
KOHUeHTpauusax. E. Arrer n coaBT. [9] coobLialoT, 4TO
noYyeyHas HegOCTaTO4YHOCTb YBENMYMBAET COAepXaHme
OeTa-trace-npoTenHa, a 6akTeprasnibHble MeHUHTUTbI
YMEHBLLUAIOT €ro YPOBEHb, MO3TOMY TECT HE PEKOMEH-
OyI0T UICNOJIb30BaTh Y 3TUX FPynn NauMeHToB.

PapgunonyknuaHas umctepHorpadpwus

PaonoHyknugHas unctepHorpadusa ABngeTcq nHea-
3VBHbIM JTy4€BbIM METO0M, MPU KOTOPOM 3HA0IOMOasb-
HO BBOAMTCS PaAN0aKTMBHBIN CbIBOPOTOYHbIN anibOyMUH,
MeueHHbI 131-1 unn 6eta-nanyyaowmin pagmoakTme-
HbIN pocdop (32P) B BuAe ay3amelyeHHoro dpocdara
HaTpWs, PaanN0akTUBHOE 30/10TO, NepTeEXHeTaT TeXHe-
uma (99Tc-ATTK), 111-In [30]. 3aTtem B ramma-kamepe
OLLeHMBAIOT UX pacnpegeneHve B Nnogo60104e4HOM
MPOCTPaHCTBE CNUHHOIO N roJIOBHOro Mmo3ra. Metop,
ABNAETCS NOATBEPXAAIOLLVM HaNnyne Ha3aibHOM JINK-
BOPEU, HO HE CNYXUT AJ1s1 onpeaesnieHns nokannsaumm
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nedekTa. PagnonyknmnaHas umctepHorpadms 6oina ca-
MbIM PacnpoCTPaHeHHbIM METOAO0M AJ19 ANArHOCTUKMN
NNKBOPHbIX ducTtyn o nossneHna KT v MPT [11]. B Ha-
CTOSLLEE BPEMS 3TOT METOL, NPAKTUYECKN HE MPUMEHS-
€TCH B CBA3U C ero HU3KOMN 3P HEKTUBHOCTLIO, BLICOKOW
CTOMMOCTbIO 1 BbICOKMM YPOBHEM OCIOXHEHWNI [12].

Tpun uccnenoBaHNA UMEKT OTHOLLEHUE K UCMOJb30-
BaHUIO PAOMOHYKINOHOW umuctepHorpadum gnga gma-
FHOCTUKM HA3a/IbHOM NIMKBOPEN. DTU NCCNeaoBaHUS
MoKasbiBalOT, YTO €e YYBCTBUTESIbHOCTb HAXOAUTCH B
ananasoHe oT 76% o 100%, cneundpunyHocTtb 100%
M TO4YHOCTb 90% [7, 35, 38]. Taknm 06pa3om, meTon ao-
poroii, NHBa3UBHbI N MMeeT 6onee HU3KYI YyBCTBU-
TeNbHOCTb, YeM onpeaeneHne 6eta-2-TpaHcheppuHa.

Ha ocHOBaHMM 3TUX OaHHbIX PAAUOHYKINLAHASA Lu-
CTepHorpadus He pekoMeHLoBaHa A/ Py TUHHOIO NoA-
TBEPXAEHNSA HA3aIbHOM JINKBOPEW.

KT BbicOKOro paspeLwueHus

KomnbloTepHas ToMorpadus BbICOKOr0 paspeLleHuns
ABNseTCa MeToaoM Bbibopa Osis onpeaesieHns noka-
n3aumnmn KOCTHOro gedekTta C JIMKBOPHON GUCTYNOM
(puc. 1 a, 6).

Bbino npoaHann3npoBaHo 5 cTaTen, NOCBSLWEH-
HbIX 3TOMY MEeTOAY AMArHOCTUKN. YyBCTBUTENBHOCTb
1 cneyndUYHOCTb, NO Pa3HbIM AaHHbIM, BapPbMPYETCS
o1 60% 0o 100% n ot 50% 0o 100% coOTBETCTBEHHO,
TOYHOCTb — 87-93% [16, 18, 24, 29, 44]. B 60/bLUNH-
CTBE UCCNEL0BAHMNN 3HAYEHNSA HAXOAATCS B BEPXHUX
npenenax Lwkanbl.

M. J. Sillers ¢ coaBT. [44] coobLialoT HU3KNIA NPO-
LEeHT 0BGHapyXeHns NMKBOPHbIX PUCTYN, MO AAHHbLIM
KTBP, — 62%. B panbHenwem Bce Haxoaku Ha KT 6binun
NOATBEPXAEHBI XMPYPruyeckn. Bo3mMoxHO, 9T0 CBA3aHO
C TEM, 4TO B JAHHOE NCCNef0BaHNe BKII0YaNUCh B OC-
HOBHOM MAaLVEHTbI C 3aKPbITbIMU YHEPENMHO-MO3rOBbIMU
TpaBMamMu 1 NOCNe 3HAO0CKOMUYECKON XPYPrm OKONO-
HOCOBBbIX NMa3yx, TO eCTb C MeNibYanunmMm gedpekrTamu,
a He C O4YEBUAHBIMUY NEPENIOMaMM OCHOBAHUS Yepena.
B HekoTopbIx cnyyaax npu KTBP MOXHO He TONIbKO Bbl-
SIBUTb MEPENIOMbl Yepena, HO 1 3adprKCUPOBaTb UCTEYE-
HUe nkBopa Yyepes aedekT. R. P. Manes ¢ coagrT. [29]
Habnoganm 15 nauneHToB CO CMOHTAHHOM Ha3aslbHOM
JINKBOpPEEN, NONy4nB OTpuLaTenbHble AaHHble no KTBP.
OHM 0BHapyxmnKn, 4To 'y aTnx 15 60bHBLIX C HEONpPeaeeH-
HbIM KOCTHbIM A€ PEKTOM MMENOCh KOHTPACTUPOBAaHME
duUCTYNbI B 061aCTM CUTOBUAHOM NNACTUHKN, KOTOPOE B
JanbHenwem Ob110 NOATBEPXAEHO MHTPaoNepaLMOHHO
B 100% cnyyaes.

V. La Fata c coaBT. [16] coo6LatoT, 4TO YEM TOHbLLIE
cpesbl KTBP, TeM To4HEE MOXHO ONpeaennTb pasmep
nedexta. Ecnm war KTBP okono 2 MM, TO4HOCTb Onpe-
neneHuns pasamepa — 75%.

Mo paHHbIM J. A. Stone ¢ coasT. [24], TouHoCTb KTBP
coctaBuna 100% (21 ns 21 cnyyas, noaTBEPXAEH-
HbIX MHTPaonepaumoHHO). Mo gaHHbiM G. M. Oakley
c coaBrT. [18], 4yyBCTBMTENBHOCTbL MeTOOa — 87%, a LieHa —
504 ponnapa. Takum o6pasom, Mo 3TUM AaHHbIM,
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Puc. 1. KT BbICOKOro paspeLueHus:
a) ppoHTanbHas npoekumns. CoXHbIA AedeKT OCHOBaHWs Yeperna B 00/1aCTv CUTOBUAHOM MN1aCTUHKN,
6) caruttansHas npoekuums. epekt ocHoBaHus1 Yyeperna B 0671aCTyi CUTOBULHOM MaaCTUHKN

BO3MOXHO cpAenatb BbiBoa, 4To KTBP 6onee 4yBCTBU-
TeNbHbIVN N AeleBbl MeTod No cpaBHeHUto ¢ MPT-
mnu KT-umctepHorpadpmen.

Cnepyet 3aMeTuTb, 4TO B HOpMe Ha KTBP moryTt
onpeaenaTbCy noAo3puUTENbHbIE HA Hann4mne gedek-
Ta y4acTKMU OCHOBaHMUA Yyepena, HO He Bce AedekThl
ABIAIOTCH NCTOYHMKaMM INKBOPen. M3-3a HepocTaTka
cneundn4HOCTU B HEKOTOPLIX NCCIeJ0BaHNAX PEKO-
MeHOyeTCs Mcrnonb3oBaTb koMbuHaumio KT n MPT [2].
[Mpn 3TOM coYeTaHUM YyBCTBUTENLHOCTb U TOYHOCTb
meTonoB — 90-96%.

HecMmoTpsa Ha NnpoTUBOpPeYnBbIE AaHHbIE B InTepaTty-
pe, KTBP siBnsieTca nyywmm MeTog0M A1 0OHapyxXeHUs
nedekTa, a Takxke 0CoOOEHHOCTEN aHAaTOMMM NOIOCTU
HOCa 1 OKOJIOHOCOBbIX Na3yX 1 AN NNaHNPOBAHUS 9H-
[0CKOMMYeCcKnx BMeLLaTenbCTB Ha OCHOBaHMKM Yepena.

MarHntHo-pe3oHaHCHas uuctepHorpadpusa

MP-uuncTepHorpapus — HeMHBa3UBHbLIN METO[, BU3Y-
anunsaumu, UCnoJsib3yemMbl 419 AMarHOCTUKM Ha3abHOWN
nkBopewu, Tak kak LICK umeeT rmunepuHTEHCUBHBIN CUT-
Ha Ha T2-B3BeLUEHHbIX N306paxkeHnsIx. Tak Kak Ha N30-
OpaxkeHnn OTCYTCTBYET CUIHas OT KOCTHbIX CTPYKTYP,
MeTo 4 MasiouHGOpMaTUBEH AN JIMKBOPHbLIX GUCTYN
mMasnoro pasmepa (MeHee 3 mm), HO MP-uucTepHorpadus
CnocoOCTBYET Nyyllen naeHTUGUKaLMN MEHUHIO3HLIE-
danouene [2].

Bbino HalgeHo 5 nccnengoBaHuin, B KOTOPbIX 0OCYX-
pnanacb MP-uucTtepHorpaduva gng gmarHoCTMKn Nnk-
Bopeun. HyBCTBUTENILHOCTbL 3TOr0 METOAa, N0 AaHHLIM
pa3HbIX aBTOPOB, cocTaBnsaeTt ot 56% no 94%, cne-
undpundHocTb — 0T 57% o 100%, To4HOCTL — OT 78% 10
96% [28, 33, 39, 47, 48].

Bo MHOrux uccnegopaHusax onucaHa MP-
uncTtepHorpapumsa ¢ KOHTpPacToM (ragosIMHNEM), BBE-
OEeHHbIM 3HaoNtoMbanbHo. HecMoTps Ha TO, 4TO 3TO
nccrnenoBaHve MHBa3NBHOE B OT/INYME OT CTaHOAPTHOMN
MP-uunctepHorpadunm, HeKOTOpbIE aBTOPbLI CYUTAIOT
ee 6e3onacHon 1 apPeKTUBHOW anbTepHATUBOWN OJ1S

YCTaHOBNEHUS NIOKanmM3auun IMKBOPHOMN GUCTynbl. 1o
UX JaHHbIM, YyBCTBUTESIbHOCTL MP-umncTepHorpadum c
ragonvHuem Haxoamtca B aguanasoHe ot 61% no 100%,
cneundunyHocTb — oT 66% 1o 80% [39, 47].

B oByx n3 atux nccnenosanui [33, 48] oueHmBanach
6e3onacHocTb MeToda. [4ns aToro NpoBOAWIIOChH He-
Bposiormyeckoe obcrnefoBaHMe NauMeHToOB BO BpeMS
BBEAEHNSA KOHTpPacTa 1 B nepuog HabniogeHns B Te-
YeHne HeCKOJIbkMX MecsueB. dHaontombanbHoe BBe-
[EeHVEe KOHTPACTHOr O BeLLLeCTBa MOXET Bbl3BaTb Takue
OCJIOXHEHUS, KaK anneprniyeckue peakumm, pasinyHyo
HEBPOJIOrMY4ECKYIO CUMIMTOMATUKY, SNUIenTU4ecKni
NPUCTYN, HapyLUEHNE MO3roBOro KpoBoobpatleHus. Hu
B OHOM 1UCCnenoBaHnn He 610 3aperMcTpUpPoBaHoO MNo-
DOGBHbIX OCNOXHEHWI, 32 UCKJIIOYEHNEM rOJIOBHOM 601K
(24% nauyueHTOB), KOTOPAas KynMpoBanacb KOHCEPBA-
TUBHBIMU METOAAMMU JIEHEHMS.

Mpwn cpaBHeHuUn MP-uunctepHorpadunmn c Beege-
HMEM rafoNMHUS aHAoNoMOaNbHO CO CTaHAapPTHOM
MP-uunctepHorpadum B T2-pexunme aBTopbl AenatoT
BbIBOA, 4TO nepBas 6osiee addeKkTUBHA B BbIIBNEHUM
nokanusauum nMkBopHom ductynel [28, 47, 48]. OoHako
C Y4ETOM UHBA3VBHOCTN METOANKM BoJiee pasyMHO nC-
NnoJIb30BaTb €€ B HEOAHO3HAYHbIX U CIIOXHbIX CllyvasX.

Taknm obpa3om, ctaHaapTHas MP-umnctepHorpagpus
n MP-umcTepHorpadus ¢ BBE4EHNEM Fra40NIMHUA SHAO-
NtoMBanbHO — OYEHb TOYHbIE METObI 415 TOKANN3aLLnm
JINKBOPHOM PpUCTYsbl. BO3MOXHO nx coveTaHmne ¢ gpyru-
Mn MeTogamu Buadyanmsaummn. OgHako, y4nTbiBas BbICO-
KYIO CTOMMOCTb U MIHBA3NBHOCTL MP-uucTepHorpadum
C BBeeHMeM raflofiMHns, OHU NokasaHbl, eCnv pesysb-
TaTbl APYr1ux TECTOB HEOAHO3Ha4HbI [28, 39, 47, 48].

KT-uncrtepHorpadusa

OnsanpoBeneHus KT-umncrtepHorpadum Heobxoammo
BbIMOJIHUTb JIIOMOaNbHYIO MYHKLMWIO 1 BBECTU 3HA0JIIOM-
6asibHO KOHTPACTHOE BELLLECTBO. 3aTeM aenaetcs psasg
CHUMKOB, NO KOTOPbIM, Kak 1 npy MP-umcTepHorpadpun,
MOXHO MOATBEPANTL HA3aJIbHYIO JINKBOPELO 1 JIOKAIN30-
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Puc. 2. KT-uyuctepHorpagus:
a) ppoHTanbHas npoekums. Je@dekT B Kpbillie peLeT4aToro 1abupuHTa caeBa;
6) AeekKT B KpbiLLe peLLeTyaToro 1abupuHTa

BaTb JINKBOPHYIO GUCTYIY MO MECTY PaCNpPOCTPaHEHUS
KOHTpacTa aKCTpakpaHuanbHo (puc. 2 a, 6) [6].

B 5 nccnepoBaHundax, nocBAweHHbix KT-
umcTepHorpadum, coobLLaeTcs, 4To YyBCTBUTENIbHOCTb
mMeTona konebnetcs ot 33% o 100%, cneundnyHoCTb —
94% n TOYHOCTb HaxoauTcsa B ananasoHe oT 33%
0o 63% [1, 13, 17, 34, 40].

Mo cpaBHeHUtio ¢ MP-uuctepHorpadpmnen KT-
uncTepHorpadua MMeeT HUXe noka3aTtenm 4yBCTBM-
TenbHocTn — 33-72% (MP-unctepHorpadus 6e3 KoH-
TpacTta — 67-93%, ¢ aHoonoMbaNbHO BBEAEHHbIM
ragonuHmem — 80%) [34]. OoHako N0 CPaBHEHUIO C
MP-unctepHorpadueiir KT-uncrtepHorpadusa obnagaet
6oJiee HU3KOWN CTOMMOCTbIO.

H. B. ApyTiOHOB 1 coaBT. cO06LLLA0T, 4TO NpU coye-
TaHum KTBP n MPT 4yBCTBUTE/IbHOCTL NOBLILLAETCS 40
100%, 1 3T MeToabl ANArHOCTUKU HEMHBA3UBHbIE [1].

Taknm o6pasom, KT-umctepHorpadus, XoTa u uMeeT
6oJsiee HN3KYI0 HYBCTBUTESIbHOCTb U TOYHOCTL MO CpaB-
HEHMIO C APYrMMU METOAAMU, OQHAKO LUMPOKO NCMNOJb-
3yeTcs B AUarHOCTUKE Ha3abHOW IMKBOPEN A0 HACTO-
auiero spemeHu [1, 17].

dnyopecuenHOBbI TeCT

QHponiombanbHoe BBeaeHne dpryopecuenHa no-
3BOJIFET TOYHO /I0OKANM30BaTh AedeKT B OCHOBAHUN
yepena BO BPEMS ANArHOCTMYECKOW SHA0CKONUU UK
OMnepaTMBHOIO BMeLIaTeNbCTBa 32 CHET OKPaLUNBAHUS
LICXK B 3eneHbIn LBeT (puc. 3).

MpnmeHeHne pnyopecLenHoBOro TecTa B iMtepary-
pe eLLe He MMEET ONpPeaeneHHOCTH, Tak Kak OTCYTCTBY-
0T YETKNE PEKOMEHAALNN OTHOCUTESNTbHO O03MPOBKN
u anropmtMa BBeaeHus npenapara [22].
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B 6a3ax gaHHbix pubmed 6b110 HangeHo 5 uccne-
[OBaHWUN, LEeNblo KOTOPbIX BbII0 N3YYNTb TOYHOCTb
1 6e3onacHoOCTb (GyopecLenHoBoro tecta. B nccne-
[OBaHUsAX co0bLIaeTcs, 4TO naeHTudukaums gedekra
C nomoLubio GpSIyopecLLeNHOBOro TecTa konebnercs B
ananasoHe ot 46% no 100% [32, 42, 49, 51, 52]. R. Seth
C coasBT. [51] oTMeyaloT, 4TO BBeAeHME dIyopecLenHa BO
BPEMS OnepaLyn He OKasbIBAET CTAaTUCTUHECKUN SHAYMMOIO
BAINSIHNS HA YaCTOTY PELMANBOB HA3aIbHOW IMKBOPEWN.

Ba)xHbIM BONPOCOM, LUMPOKO 06CYXAaeMbIM B inTepa-
Type, ABnsieTcs 6€30MacHOCTb 3TOro AMarHoCTUYECKOro
meToza. lNocnepgHue nccnenoBaHmg nokasanu, 4To no-
©04Hble apPeKTbl, BO-NEPBbIX, HENOCPEACTBEHHO CBS-
3aHbl C J03UPOBKOW N KOHUEHTpauuen pnyopecuemnHa,
a BO-BTOpbIX, ynpasasemsl. R. Keerl c coarT. [52] coo6-
LLAIOT O CBOEM OrMbITE AUArHOCTMKN HAa3aJIbHOM JIKBO-
peun ¢ NoOMOLLbIO GIyopeCLLENHOBOro TecTa. B ux cepun
cny4yaes Ob110 BbiNosHeHO 420 BBeaeHWIA pnyopecLen-
Ha, 0031POBKa Haxogunachk B anana3oHe ot 0,5 00 2 mn
0,5-5%-Horo dnyopecuenHa, 4To 9KBUBANIEHTHO
o1 2,500 100 mr. J. I. Moseley ¢ coaBT. [32] npoBogmnn
onpoc 1111 yneHoB AMepmnKaHCKON accoLmnaLmm Hempo-
XMpypros. Mo nx gaHHbIM, GyopecLenH NCnosib3yeTcsd
B no3e ot 0,1 po 5,0 mn 5%-Horo dnyopecuemnHa, pas-
BegeHHoro B 0-10 mn LUICXK nauueHTa. Mimetotcsa coob-
LLEHUS, YTO cepbedHble N060oYHbIe 3D DEKTLI, Takme Kak
napes3 HUXHUX KOHEYHOCTEN, 3NNNEenTNYeCKmne NpucCTy-
Mbl, HApyLLUEHNE DYHKLMN YEPENHO-MO3rOBbIX HEPBOB,
neTanbHbIA NCX0A, MOTYT BOSHUKHYTb MPU BBEAEHUM
npenapara B BbiICOkMx go3ax — 500-1250 mr [32, 42, 49].
B nosax ot 25 0o 50 Mr MoryT BO3HUKHYTb HE3HA4YN-
TenbHble NOOBOYHbIE 3PPEKTLI, KOTOPbIE 0OBLACHAOTCS
He TOJIbKO OoHUM AencTememM dpnyopecuenHa [42, 49].



OB30PbI

dnyopecuenHoBbI TECT ABNSAETCA BAPMAHTOM 4715
MOATBEPXAEHMNSA W TOKANN3aumMm NTMKBOPHON PUCTY-
nbl. NMpenmMyecTBOM CHNTAETCH BbICOKAsA TOYHOCTD,
ONarHocTmka B peajibHOM BPEMEHU 1 HM3Kasi CTOU-
MocTb. OgHaKo Heob6xoauMbl nccnenoBaHus Ha 00-
Jlee BbICOKOM YPOBHE, 4TOOLI pa3paboTatb Hanbonee
6e3onacHble N 3P PeKTUBHbIE METOANKN MPUMEHEHWS
npenapara.

Auckyccusa

Ana anarHoCTMKM Ha3anbHOM INKBOPEN CYLLLECTBY-
€T MHOXECTBO METO40B. ITOT 0630p NOKa3bIBAET, YTO
AMarHOCTUYECKNE TECThI 4OBOJIbHO CUJIbHO Pa3NYaloT-
CS1 N0 YYBCTBUTEJIbHOCTU, CNELNPUIHOCTN, TOYHOCTH,
VHBA3MBHOCTN 1 CTOMMOCTU. XOTS, NO CBUAETENbCTBAM
MWPOBOW INTEPATYPbI, HEBO3MOXHO paspaboTaTthb Ku-
HUYeckme pekoMeHaaumm. Ha OCHOBaHMN MOYYEHHbIX
JaHHbIX Obl1 cHOPMMPOBAH ONTUMabHbIA anropuTm
ONs AMarHOCTUKN HAa3aIbHOW JIMKBOPEW.

B 2002 roay J. S. Zapalac c coasrT. [53] npeano-
XU aifOPUTM, KOTOPbIN GblN1 YyCOBEPLLUEHCTBOBAH
B2015roany G. M. Oakley ¢ coagT. [18]. YunTbiBas TO4YHOCTb
1 GMHAHCOBbLIE 3aTPaThl HA NPOBEAEHME AMArHOCTUYE-
CKMX TECTOB, aBTOPbI MPULLN K BBIBOAY, YTO JYYLLNMMU

MoareepaeHne

flokanmsauymn
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Puc. 3. lNonoxutesnbHbI p1yopecLenHoBbI TECT.
MeHuHrouene KnMHOBUAHOM Nasyxu, OKpaLLeHHoe
3€e/1eHbIM LUBETOM 1Py BBEAEHUYN (PIyopecLenHa HaTpust
3HAo/1IOMbasIbHO

NhacTtuka

Puc. 4. Anroputm, npeasioxeHHsii G. M. Oakley ¢ coaBt. [18] B 2016 roay
lMpumedarune. LICXK — uepebpocrnnHanbHas xuakocts, KTBP — koMrnbloTepHasi ToMorpagusi BbICOKOIro paspeLLleHus,
MPL] — MarHUTHO-pPe30HaHCHas UMcTepHorpagus
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MeToaamMu A9 NOATBEePXAEHNA Ha3aIbHOM NMKBOPEeUn
aBnseTcs onpeneneHve 6eta-2-TpaHcheppuHa nnm beta-
trace-npoTteunHa, onga nokannsaumu gedexkta — KTBP.

M3-3a BbICOKON CTOMMOCTU, MMEIOLLLMXCHA PUCKOB,
HU3KOWM YYBCTBUTENIbHOCTU, CNEUUPUYHOCTN N TOHHO-
CTW HE PEeKOMeHAYeTCA PYTUHHOE UCMOJIb30BaHMeE pa-
ONOHYKNIMOHON unctepHorpadun. OTcyTcTeme paboT 3a
nocnegHee BpeMs rno3BOJISET pacCMaTPUBaTh JaHHbIN
MeTOo[, y>Ke B ICTOPUYECKOM KOHTEKCTE.

Mo paHHbiM G. M. Oakley ¢ coaBT. [18], MP-
unctepHorpadusa 6e3 KoHTpacTa MOXeT OblTb CTOJb
Xe apPeKTUBHOM ONA NOATBEPXKAEHUS JINKBOPEN, Kak
MU paguoHyKInaHasa unctepHorpadus, Tak kak aToT
MeTOod, HEMHBA3WBHbIN 1 Bonee OOCTYMHbIN. [103TO-
My, EC/IN HET BO3MOXHOCTM A1 npoBeAeHns 6eTta-2-
TpaHCHEPPUHOBOIro TeCTa UK pesysisTaTbl COMHUTESbHbI
(Hanpumep, N3-3a HeOCTAaTOYHOI O KONMYecTBa Ha3alsb-
HOro cekpeTa), MeTO0M BbiOOpa, NOATBEPXAAIOLMM
nmnkeopelo, aenaetca MP-umnctepHorpadusa. 9Tuv BbIBO-
Obl gononHaoT anroputMm J. S. Zapalac [53], koTophili B
2002 roay He ncnonbL30Ba 3TOT METOA.

Ina onpeneneHus nokannsaunn gedexkta MeTogom
BbiGopa no-npexHemy sensetcs KTBP, Tak kak oHa nerko-
LOCTYMNHa, HeMHBa3MBHA 1 0613 42eT BbICOKOM TOYHOCTbIO,
aTakxe no4tu B 3 pasa gewesne MP-unctepHorpadum.
lMoaTomMy Mbl cornacHsel ¢ anroputmom J. S. Zapalac n
G. M. Oakley c coagr. [18, 53], 4to Ana onpeneneHus
nokanusauumn B Nepsylo o4epenb Hy>XHO genatb KTBP.

Bce nccneposaHnsa 3a nocnegHee Bpemd [1, 2, 6, 13,
16, 17, 18, 24, 28, 33, 34, 39, 40, 47, 48], kacaowmecs
KT-umnctepHorpadpum, CTaBaTt nog COMHEHMe NnepBocTe-

OB30PbI

NEeHHOCTb 3TOro MeToAa B onpeeneHnn nokanmaauum
®UCTYNbI, YTO CBA3aHO C €ro MHBa3MBHOCTbBIO, MEHbLLEN
YYBCTBUTENIBHOCTbIO, CNELNPUYHOCTLIO U TOYHOCTHIO,
yem KTBP.

dnyopecuenHoBbIN TECT MOXHO UCMOJIb30BaTb Kak
ON9 NOATBEPXAEHUS IMKBOPEN, TaK 1 AN OnpeneneHus
Jokanuaauumn, B TOM Yncne nHrpaonepaumoHHon. Ho
13-3a CYLLLEeCTBEHHbIX PUCKOB, CBSA3aHHbIX C BBEAEHNEM
npenapara, aBTopbI NpeasaralnT UCNOJIb30BaTb €ro B
KayecTBe gonosHnTeNbHOro metoaa. J. S. Zapalac [53]
CTaBUT PJIYOPECLEMHOBLIN TECT HA TPETLE MECTO Mocse
KTBP n MP-unctepHorpadun. OgHako nocne 2002 roga
NOSIBUJIOCb MHOMO Ny6nkaunii, CBUOETENIbCTBYIOLLMX O
©e30MnacHOCTU 1 BbICOKOM 3 dEKTUBHOCTU MeTO4a Npu
BBEOEHMM Npenaparta B Manbix go3ax [41, 42, 49, 50].
Tem He MeHee TpebyeTcs fanbHelilee NnpoBeaeHne Uc-
cnepoBaHUii Mo N3yyYeHuio aHHOM TeMbI M pa3paboTkn
ONTUManbHOM METOAUKU NPUMEHEHNS piyopecLemnHa.
CBoAHbIe AaHHbIE MO YYBCTBUTENBHOCTH, CNELUPUIHO-
CTW, TOYHOCTU, CTOUMOCTHU AaHbl B Tabnvue 1.

B o6wwei cnoxHocTn ¢ 2002 roga umeeTcs Masno ny-
OnmMKaunii, KOTopble N3MeHSAIoT anroputm J. S. Zapalac
[53]. UcknoyeHramMu 9BRKIOTCS 3aMeHa PAANOHYKIINOHOM
unctepHorpadumn Ha MP-umnctepHorpaduio B ka4ecTBe
noareepxaatowero nccnegosaHus (G. M. Oakley c co-
aBT. B 2016 roay [18]). OGHOBNEHHbIN anropuTm Npea-
CTaBJIEH Ha PUCYHKe 4.

MNMpakTuka gokasaTenbHOn MeanuUMHbl No4pa3ymesa-
eT 00beMHeEHNE HayYHbIX AaHHbIX C UHAMBUAYASbHbIM
NOAXOL0M K KaXXA0MYy NAaLUEHTY B CllyYasix Ha3aIbHOMN
nuksopewn. B cnyyae AnarHoCTMKM Ha3aIbHOM JINKBO-

Ta6bnunya 1
CBopAHble AaHHble pa3HbIX METOA0B ANArHOCTUKUN Ha3aJIbHOMN JIMKBOPEU
YyBCTBUTEJIb- Cneunduny-
MeTop uccnepoBaHus HOCTB HOCTB CTtoumocTb UHBa3uBHOCTb
[MIOKO3HbIN TECT 80-100% 0-45% Hu3kas -
B2-TpaHcdepprHOBBLI TECT 87-100% 71-100% 37,90% -
B-trace-npoTenHoBSI TECT 91-100% 86-100% 20,31$% -
KomnbloTepHas Tomorpadus BbICOKOro _ _ _
paspeLIeHIs 44-100% 85-100% 280,32%
KomnbloTepHas umctepHorpadus 33-72% 94% 542,76% +
MarHuTHO-pe3oHaHcHas umctepHorpadus 56-94% 57-100% 807,34% -
dnioopecuenHOBBIN TECT 73-100% 100% BbiCOKas +
dKcnepuMeHTaNbHas U KJIMHUYecKas Ne 1 (01)
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pen nokasaTesibCTBa, BKJIKOYEHHbIE B A@HHbI 0630p,
K COXaJIeHMIO, HE O4YeHb HaleXHble, HO 3TO YKa3blBaeT
Ha CYLLLECTBYIOLLYIO NOTPEOHOCTL B 60JIE€ TOYHbLIX UC-
cnepoBaHuax. B nocnegHee Bpems 6bi10 onybnnkosa-
HO MHOI0O NCCNeaoBaHnin C ypoOBHEM 0,0KA3aHHOCTU 4.
MoaTomMy HeoB6x04MMO NPOBEAEHNE A0MOSIHNTENbHbIX
nccnepoBaHuii ¢ 6osee BbICOKON Joka3aTesnibHon 6a30M.

B Poccuu gns noarBepXaeHus Ha3aibHOW JIMKBOPEn
MCMOJIb3YEeTCH MIOKO3HbIN TECT B CBSA3U C OTCYTCTBUEM
nabopaTopuu gns onpeaeneHms 6eta-2-TpaHcPeppuHoB
n 6eTta-trace-npoTenHa. lns onpeneneHns NMKBOPen u
nokannsauun gedekrta B Ka4eCTBe PYTUHHONo MeTtoaa
00 cux nop ncnonbadyetca KT-unctepHorpadus, Tak Kak
OHa BXOOMT B CMMUCOK KBOTUPYEMbIX AMarHOCTUYECKUX
MeTono0B. MP-uucTtepHorpadusa He BXoauT B NepeyeHb
MEeTOA0B, OMnJia4MBaeMbIX rOCYLapPCTBOM B AMarHOCTUKE

JINTEPATYPA
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Ha3aJIbHOW JIMKBOPEW, B CBA3M C YEM €€ UCMOSb30BaHue
PE3KO OrpaHUYeHo.

BbiBOADI

1) YuntbiBas 4yBCTBUTENBbHOCTbL, CNELNPUYHOCTD,
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REVIEW OF LITERATURE:
PRINCIPLES OF DIAGNOSTICS OF CEREBROSPINAL
FLUID RHINORRHEA

D. N. Kapitanov, E. V. Shelesko, A. D. Kravchuk,
N. A. Chernikova, D. N. Zinkevich

Burdenko’ National Scientific and Practical Center for Neurosurgery
of the Ministry of Healthcare of Russia

SUMMARY. Nasal liquorrhea is the leakage of cerebrospinal fluid
(CSF) into the nasal cavity or the paranasal sinuses as a result of
congenital or acquired defects of the skull base. This condition
can lead to potentially fatal complications, such as meningitis,
pneumocephalus, pneumonia. This review demonstrates that CSF
rhinorrhea diagnostic approaches vary in sensitivity, specificity,
accuracy, invasiveness and cost. Taking all criteria into account, we
have concluded that the best methods for confirming CSF rhinorrhea
are beta-2-transferrin or beta-trace protein tests, and high resolution
computedtomography for localization. Inaccordance with the acquired
data we have proposed a diagnostic algorithm for CSF rhinorrhea.

Introduction

Nasal liquorrheais the leakage of cerebrospinal fluid
(CSF) from cerebrospinal fluid spaces of cranial cavity
into the nasal cavity or the paranasal sinuses as a result
of congenital or acquired defects of the skull base and
the meninges of various etiologies. Nasal liquorrhea is
classified as traumatic, iatrogenic, and spontaneous
according to the etiology [45].

In case of a severe CSF leak from the nasal cavity,
the diagnosis is not difficult, however, it is difficult to
determine the hidden liquorrhea. Moreover, the fatality
rate is 8—10% due to the development of such potentially
fatal complications as meningitis, pneumocephalus,
pneumonia [14]. There are two main tasks for the diagnosis
of this disease: confirmation of the liquorrhea and precise
localization of the CSF fistula to plan further surgical
tactics. S. K. Wise et al. [23] in their study proved that
the inability to accurately localize the defect leads to an
unsuccessful operation.

To confirm the diagnosis of nasal liquorrhea, a visual
test, a “ring sign” test, a glucose, beta-2-transferrin and
beta-trace protein tests and aradionuclide cisternography
are used. To localize the defect, high-resolution CT
(HRCT), MR cisternography (MRC), CT cysternography
(CTC), nasal endoscopic examination and fluorescein
test are used. These methods differ from each other in
sensitivity, specificity, accuracy, availability, cost and
invasiveness.
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Purpose of this review

Presentation and comparative analysis of all modern
methods of diagnosis of nasal liquorrhea, justification of the
most effective and promising approaches and algorithms.

Materials and methods

A literature review based on articles in English and
Russian found in the Medline database and related to the
diagnosis of nasal liquorrhea of various etiologies and
localizations. 39 articles were selected. The sensitivity,
specificity, accuracy of 9 methods of diagnosis of nasal
liquorrhea was compared.

Visual test

When nasal liquorrhea is suspected, a visual test
is performed. Anemisation of the nasal mucosa is
performed, the patient is asked to tilt the head forward.
The secretion of rare or frequent drops of a clear,
colorless liquid may support the clear diagnosis of nasal
liquorrhea. The differential diagnosis is carried out with
allergic, vasomotor rhinitis, operated nose disease.

«Ring sign» test

In case of traumatic nasal liquorrhea, if CSF is mixed
with blood, then a characteristic light yellow ring is formed
around the central blood spot on the handkerchief, thatis
a “ring sign” [4]. D. J. Dula and W. Fales [20] conducted
a study on this diagnostic method. They mixed a drop
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of blood with liquor, 0.9% sodium chloride, water, nasal
secretions. Next, the resulting combinations were applied
tovarious white materials (medical gauze, bed linen, paper
napkins). The authors found that a mixture of blood and
cerebrospinal fluid always forms a “ring sign” with the
CSF concentration from 30% to 90%. However, when
mixing blood with other transparent liquids, a similar sign
remains on all tested filtering surfaces, which indicates
the absence of specificity of this test.

Glucose test (biochemical study of the glucose
level in the nasal fluid)

N. S. Blagoveshchenskaya suggested using
a biochemical analysis to determine the glucose
concentration in the nasal secretion [3]. This laboratory
method has traditionally been considered screeningin
the diagnosis of nasal liquorrhea due to its simplicity and
low cost. The normal glucose level in the cerebrospinal
fluid is 2.2-3.9 mmol/L, which is higher than in normal
nasal secretion or tear fluid. We identified 5 studies on
this diagnostic method [19, 21, 26, 27, 46]. D. J. Steed-
man and M. Gordon [46] studied a nasal secretion
of 50 healthy volunteers. They found high glucose level
in 26% of cases. As early as the 1960s, studies appeared
proving that the detection of glucose in nasal fluid of
patients with other pathologies is possible. B. J. Philips
et al. [26] evaluated the presence of glucose in nasal
secretions of 19 healthy volunteers, of 20 patients with
acute viral rhinitis, of 24 patients with diabetes mellitus
and of 60 patients receiving mechanical ventilation
in the intensive care unit. It was found that glucose
was not detected in healthy patients, but was found
in 50% of patients with acute viral rhinitis, in 90% of
patients with diabetes mellitus and in 52% of patients
receiving mechanical ventilation. As can be seen from
the above, high glucose level is determined in case of
acute inflammation and hyperglycemia. Both of these
pathological conditions can result from severe TBI
with damage to the base of skull. D. M. Wood et al. [21]
conducted a study on 30 healthy volunteers before
and after GTT. They used a dextrose 20 % intravenous
infusion or ingestion of 75 g of glucose. According to
the results of the experiment, glucose was detected
in the nasal secretion at a blood glucose level of 6.7 to
9.7 mmol/L, and changes occurred within 10 minutes.

D. T. Chan et al. [27] compared the glucose test
strips and the determination of beta-2-transferrin in the
fluid in 15 cases of nasal liquorrhea and otorrhea. They
proved that the test strips have zero specificity and low
sensitivity (80%). A. Warnecke et al. [19] also analyzed
the use of glucose test strips of 19 patients. According
to their data, the sensitivity was 100%, specificity was
45% compared with the results of the beta-2-transferrin
analysis.

To sum up, the glucose test will be objective, if it is
known that the sample does not contain blood, there
are no signs of a viral respiratory tract infections, the
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patient has a normal blood glucose level. However,
these criteria are difficult to implement, especially with
traumatic, iatrogenic liquorrhea, and there is a high risk
of false positive results in case of seriously ill patients,
which can lead to unnecessary surgery.

Determination of beta-2-transferrin and beta-
trace protein

Beta-2-transferrin and beta trace-protein are specific
proteins that are produced by the pial cells and choroid
plexuses [5]. As the method allows to diagnose this
pathology quickly, non-invasively, with high sensitivity
and specificity [19, 25, 31, 36]. Atest for determining the
level of these glycoproteins in nasal secretions is the gold
standard for laboratory diagnosis of liquorrheain the USA
and Europe, since the method allows to diagnose this
pathology quickly, non-invasively, with high sensitivity
and specificity [19, 25, 31, 36].

5 studies on the beta-2-transferrin test and
5 articles on the nasal liquorrhea diagnostics using
the determination of beta-trace protein were found in
the world literature. All these studies compared the
results of the analysis of these glycopeptides with other
methods, such as the fluorescein test, radionuclide
cisternography; medical documentation was analyzed.
Allauthors note the simplicity of the diagnostic method:
the nasal secretion is collected in a test tube and
then sent to a laboratory for biochemical analysis.
In case of the scanty fluid, material can be collected
within a few days. B. S. Bleier et al. [37] evaluated the
reliability of beta-2-transferrin analysis in CSF samples
of 6 patients stored for 7 days in a refrigerator and at
room temperature. It was found that the temperature
and duration of storage do not have a significantimpact
on the test accuracy.

According to research, the beta-2-transferrin test
sensitivity is in the range from 87% to 100%, and the
specificity is from 71% to 100% [19, 25, 31, 37, 43]. So,
A. Warnecke et al. [19] conducted beta-2-transferrin
testsin 205 patients with suspected nasal liquorrheaand
otoliquorrea. According to the results of the study, the
sensitivity and specificity of the method is 97% and 99%.

A. H. Marshall et al. [31] report in their article that
18 out of 30 nasal liquorrhea patients were tested for
beta-2-transferrin and all the results were positive. This
is confirmed by intraoperative imaging, fluorescein test
and high-resolution CT (HRCT).

The high sensitivity and specificity of a large number
of observations, as well as the fact that the beta-2-
transferrin determination is non-invasive and inexpensive,
characterize it as a very reliable and cost-effective test
to confirm nasal liquorrhea [19, 25, 31, 37, 43].

According to world literature, the beta-trace protein
test sensitivity and specificity range from 91% to 100%
and from 86% to 100%, which exceeds the beta-2-
transferrin test sensitivity and specificity (from 71% to
94%) [8, 9, 10, 15, 36]. Additional advantages of the test
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are low cost and fast data processing time (less than
15 minutes is required for analysis) [8, 9, 36]. However,
beta-trace protein is not only found in the CSF, but also
inthe blood, although invery low concentrations. E. Arrer
et al. [9] report that renal failure increases the content
of beta-trace protein, and bacterial meningitis reduces
its level, so the testis not recommended for use in these
groups of patients.

Radionuclide cisternography

Radionuclide cisternography is an invasive radiation
method, inwhich radionuclide 131l-labeled serum albumin
or radionuclide beta-emitting phosphorus-32 in the
form of disubstituted sodium phosphate, radioactive
gold, technetium pertechnetate (99Tc-DTPC), 111-In
is administered intrathecally [30]. Then, its distribution
in the subhepatic space of the spinal cord and brain is
assessed in the gamma camera. The method confirms
the nasal liquorrhea, but does not localize the defect.
Radionuclide cisternography was the most common
method for the diagnosis of cerebrospinal fluid fistulas
before the advent of CT and MRI [11]. Currently, this
method is practically not used due to its low efficiency,
high cost and high level of complications [12].

Three studies are related to the use of radionuclide
cisternography for the diagnosis of nasal liquorrhea.
These studies show that its sensitivity ranges from
76% to 100%, specificity is 100% and accuracy is 90%
[7, 35, 38]. As can be seen from the above, the method
is expensive, invasive and has lower sensitivity than the
beta-2-transferrin determination.

Based on these data, radionuclide cisternography
is not recommended for routine confirmation of nasal
liquorrhea.

High-resolution CT

High resolution computed tomography is the method of
choice forlocalization of abone defect with a cerebrospinal
fluid fistula (fig. 1a, b).
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5 articles on this diagnostic method were analyzed.
According to various sources, the sensitivity and
specificity vary from 60% to 100% and from 50% to
100% respectively, accuracy is 87-93% [16, 18, 24, 29,
44]. In most studies, the values are in the upper limits
of the scale.

M. J. Sillers et al. [44] reported a low rate of detection
of cerebrospinal fluid fistulas according to the HRCT —
62%. In the future, all CT findings were confirmed
surgically. Perhaps this is due to the fact that this study
mainly included patients with closed head injuries and
after endoscopic surgery of the paranasal sinuses,
that is, with the smallest defects but not with obvious
fractures of the skull base. In some cases, HRCT can not
only to detect skull fractures but also to record the CSF
leak through a defect. R. P. Manes et al. [29] observed
15 spontaneous nasal liquorrhea patients after receiving
negative HRCT data. They found that these 15 patients
with an unspecified bone defect had fistula contrast in
the cribriform plate region, which was later confirmed
intraoperatively in 100% of cases.

V. La Fata et al. [16] report that the thinner the HRCT
sections are, the more accurately the defect size can
be determined. If the HRCT pitch is about 2 mm, the
accuracy of determining the size is 75%.

According to J. A. Stone et al. [24], the accuracy
of the HRCT was 100% (21 of 21 cases confirmed
intraoperatively). According to G. M. Oakley et al. [18],
the sensitivity of the method is 87%, and the price is
504 dollars. To sum up, itis possible to conclude according
to these data that HRCT is a more sensitive and cheaper
method compared to MRI or CT cisternography.

It should be noted that HRCT can identify parts of the
base of the skull that are suspicious of a defect under
normal conditions, but not all defects are sources of
liquorrhea. Due to the lack of specificity in some studies,
itis recommended to use a combination of CT and MRI
[2]. This combination provides the sensitivity and accuracy
of the methods of 90-96%.

Fig. 1. High-resolution CT:
a) frontal projection. Complicated defect of the base of the skull in the cribriform plate region;
b) sagittal projection. The skull base defect in the cribriform plate region
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Despite contradictory data in the literature, HRCT
is the best method for detecting a defect, as well as
the features of the anatomy of the nasal cavity and
paranasal sinuses, and for planning endoscopic skull
base surgery.

Magnetic resonance cisternography

MR cisternography is a non-invasive imaging method
used to diagnose nasal liquorrhea, since CSF has a
hyperintense signal on T2-weighted images. Since there
is no signal from bone structuresin the image, the method
is uninformative for cerebrospinal fluid fistulas of small
size (less than 3 mm), but MR cysternography promotes
better identification of the meningoencephalocele [2].

5 studies were found, in which MR cisternography for
the diagnosis of liquorrhea was discussed. According to
different authors, the sensitivity of this method ranges
from 56% to 94%, specificity — from 57% to 100%, and
accuracy — from 78% to 96% [28, 33, 39, 47, 48].

Many studies have described intrathecal contrast-
enhanced (gadolinium-enhanced) MR cisternography.
Despite the fact that this study is invasive in contrast to
the standard MR cisternography, some authors consider
it a safe and effective alternative for localization of the
cerebrospinal fluid fistula. According to their data, the
sensitivity of MR cisternography with gadoliniumisin the
range from 61% to 100%, the specificity is from 66% to
80% [39, 471].

Two of these studies [33, 48] evaluated the safety of
the method. For this purpose, a neurological examination
of patients was carried out during the administration of
contrast and during the observation period for several
months. Intrathecal administration of a contrast agent
can cause complications such as allergic reactions,
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various neurological symptoms, an epileptic seizure
and impaired cerebral circulation. None of the studies
reported such complications, except for headache
(24% of patients), which was stopped by conservative
methods of treatment.

When comparing intrathecal gadolinium-enhanced
MR cisternography with a standard MR cisternography
with T2 weighted images, the authors conclude that the
former is more effective in localization of the cerebrospinal
fluid fistula [28, 47, 48]. However, taking into account the
invasiveness of the method, itis more reasonable to use
it in ambiguous and complex cases.

In summary, standard MR cisternography and
intrathecal gadolinium-enhanced MR cisternography are
very precise methods for localizing the cerebrospinal fluid
fistula. It is possible to combine it with other visualization
methods. However, given the high cost and invasiveness
of gadolinium-enhanced MR cisternography, it is
indicated if the results of other tests are ambiguous
[28, 39, 47, 48].

CT cisternography

To perform a CT cisternography, it is necessary to
perform a lumbar puncture and intrathecal injection of
contrast agent. Then a series of images is taken, which,
like MR cisternography, can confirm nasal liquorrhea
and localize the cerebrospinal fluid fistula at the place
of extracranial distribution of the agent (fig. 2 a, b) [6].

5 studies on CT cisternography reported that the
sensitivity of the method ranges from 33% to 100%, the
specificity is 94% and the accuracy ranges from 33% to
63% [1, 13, 17, 34, 40].

Compared with MR cisternography, CT cisternography
has lower sensitivity indicators — 33-72% (MR cisterno-
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Fig. 2. CT cisternography:
a) frontal projection. Defect in the roof of the ethmoidal labyrinth on the left;
b) defect in the roof of the ethmoidal labyrinth
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graphy without contrast agent - 67-93%, with intrathecal
injection of gadolinium — 80%) [34]. However, the CT cis-
ternography has alower cost than the MR cisternography.

N. V. Arutyunov et al. reported that combination of
HRCT and MRI increases the sensitivity to 100%, and
these diagnostic methods are non-invasive [1].

Thus, even though the CT cisternography has a lower
sensitivity and accuracy compared to other methods,
it is widely used in the diagnosis of nasal liquor up to
now [1, 17].

Fluorescein test

Intrathecal fluorescein administration allows precise
localization of the skull base defect during diagnostic
endoscopy or surgery due to staining of the cerebrospinal
fluid in green (fig. 3).

The use of the fluorescein test is not yet certain in
the literature, as there are no clear recommendations
regarding the dosage and the algorithm for administering
the agent [22].

5 studies were found in the PubMed databases, whose
purpose was to study the accuracy and safety of the
fluorescein test. Studies have reported that identifying
a defect using a fluorescein test ranges from 46%

Confirmation

Localisation
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Fig. 3. Positive fluorescein test. Sphenoid sinus
meningocele is colored green with the intrathecal
administration of fluorescein sodium

Fig. 4. Algorithm proposed by G. M. Oakley et al. [18] in 2016
Note: CSF is cerebrospinal fluid, HRCT is high-resolution computed tomography, MRC is magnetic resonance
cisternography
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to 100% [32, 42, 49, 51, 52]. R. Seth et al. [51] note that
the fluorescein introduction during surgery does not
have a statistically significant effect on the recurrence
rate of nasal liquorrhea.

Animportantissue widely discussed in the literature is
the safety of this diagnostic method. Recent studies have
shown that side effects, firstly, are directly related to the
dosage and concentration of fluorescein, and secondly,
are manageable. R. Keerl et al. [52] report their experience
in diagnosing nasal liquorrhea using a fluorescein test.
In their series of cases, 420 fluorescein injections were
performed, the dosage was intherange from 0.5to 2 ml
of 0.5-5% fluorescein, which is equivalentto 2.5-100 mg.
J. I. Moseley et al. [32] surveyed 1111 members of the
American Association of Neurosurgeons. According
to their data, fluorescein is used in a dose of from
0.1 to 5.0 ml of 5% fluorescein diluted in 0—10 ml of the
patient’s CSF. There are reports that serious side effects,
such as lower extremity paresis, epileptic seizures,
disorders of the cranial nerves, death, can occur when
the agentis administered in high doses of 500-1250 mg
[32,42, 49]. In case of doses of 25 to 50 mg, minor side
effects may occur, which are explained not only by the
single effect of fluorescein [42, 49].

The fluorescein testis an option to confirm and localize
the CSFfistula. The advantage is high accuracy, real-time
diagnostics and low cost. However, research is needed
at a higher level in order to develop the most safe and
effective methods of using the agent.
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Discussion

There are many methods of nasal liquorrhea diagnosis.
This review shows that diagnostic tests vary widely in
sensitivity, specificity, accuracy, invasiveness and cost.
Although, according to the testimony of world literature, it
isimpossible to develop clinical guidelines. Based on the
data obtained, an optimal algorithm of nasal liquorrhea
diagnosis was formed.

In2002, J. S. Zapalac et al. [53] proposed an algorithm
that was improved in 2015 by G. M. Oakley et al. [18].
Taking into account the accuracy and financial costs of
conducting diagnostic tests, the authors concluded that
the best methods for confirming nasal liquorrhea are the
beta-2-transferrin or beta-trace protein determination,
for the defect localization is HRCT.

Because of the high cost, the risks involved, the low
sensitivity, specificity and accuracy, the routine use of the
radionuclide cisternography is not recommended. The
lack of recent works allows us to consider this method
in a historical context. According to G. M. Oakley et al.
[18], a non-enhanced MR cisternography can be just as
effective for confirming liquorrheas as a radionuclide
cisternography, since this method is non-invasive and
more accessible. Therefore, ifitis not possible to conduct
a beta-2-transferrin test or the results are questionable
(for example, due to an insufficient amount of nasal liquid),
the MR cisternography is the method of choice confirming
liquorrhea. These findings complement the algorithm of
J. S. Zapalac [53], who did not use this method in 2002.

Table 1

Summary data on different methods of nasal liquorrhea diagnosis

Research method Sensitivity Specificity Cost Invasiveness
Glucose test 80-100% 0-45% low -
B2-transferrin test 87-100% 71-100% 37.90% -
B-trace protein test 91-100% 86-100% 20.31% -
High-resolution computed tomography 44-100% 85-100% 280.32% -
Computer cisternography 33-72% 94% 542.76% +
Magnetic resonance cisternography 56-94% 57-100% 807.34% -
Fluorescein test 73-100% 100% high +
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To localize the defect, the method of choice is still
HRCT, since it is easily accessible, non-invasive and
highly accurate, and almost 3 times cheaper than an MR
cisternography. Therefore, we agree with the algorithm
of J. S. Zapalac and G. M. Oakley et al. [18, 53], that,
first of all, it is necessary to do HRCT for localization.

Allrecent studies[1, 2,6, 13, 16, 17, 18, 24, 28, 33, 34,
39, 40, 47, 48] concerning CT cisternography question the
primacy of this method in localization of a fistula, which
is associated with its invasiveness and lower sensitivity,
specificity, accuracy than HRCT.

Fluorescein test can be used to confirm liquorrhea,
andto performlocalization, including intraoperative one.
But because of the significant risks associated with the
introduction of the agent, the authors propose to use itas
an additional method. J. S. Zapalac [53] puts the fluorescein
test in third place after HRCT and MR cisternography.
However, there have been many publications after 2002
testifying to the safety and high efficiency of the method
when administering the agent in small doses [41, 42, 49,
50]. Nevertheless, further research is needed to study
this topic and develop an optimal methodology for the use
of fluorescein. Summary data on sensitivity, specificity,
accuracy, cost are given in table 1.

In total, since 2002 there have been few publications
that modify the algorithm of J. S. Zapalac [53]. Exceptions
are the replacement of a radionuclide cisternography
with an MR cisternography as a confirmatory study
(G. M. Oakley et al. in 2016 [18]). The updated algorithm
is shown in figure 4.
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MHHOBAL WU B MEOAULIMHE
N OTOPUHOJIAPUHIOJIOTMN B APEBHEM EINMnNTE

INNOVATIONS IN MEDICINE
AND OTORHINOLARYNGOLOGY IN ANCIENT EGYPT

X. Heam

Kh. Negm

Kaupckuti yHusepcumem, Ezunem

PE®EPAT. B cTaTbe NpeacTaBfieH UICTOPUYECKUIA OYEPK Pa3BUTUS
MeaVLVHbBI M OTOPUHONApUHronoruu B jpesHem Erunte ¢ pasnumy-
HbIMW KIMHUYECKUMU NpuMepamMn. MeaAnunHCKNE HaBblKM OPEBHUX
erunTsiH Aaneko NPpoABMHYNINCH Aafblue CBOero BpeMeHun. OHu Ha-
nucanu nepBblie MEANLMHCKNE TEKCTbI, BbIMOSHUV MEPBbLIE XMPYP-
rmyeckme MeTobl, MICNOJIb30BaNIN NEPBbIE NOBA3KN N NEKAPCTBEH-
Hyl0 Tepanuio. JpeBHne ernnTsiHe PeBOIIOLMOHU3NPOBANU MUP
MeAVLVHbI 1 3aN10XKUIN PaMKU OOCTUXEHUI MEOULMHBI, KOTOPbIE
CYLECTBYIOT B HAaLLEM MUPE CErOAHS.

KJIIOYEBBIE CJIOBA: oTtopuHonapuHronorus B ipesHem ErvnTte,
TpenaHauus Yepena, Mymmdunkaums.

MepguuuvHa Bcerga 6bii1a O4HOM N3 CaMbIX MOYETHbIX
npogeccuin Ha NPOTAXEHUN BCEN UCTOPUN, N OHA N3-
BECTHA C CaMOro HavaJsa CyLeCTBOBaHUS YenoBeYe-
cTBa Ha 3emne. OHa npuHMMana pasnmyHbie GOpMbl
M TUMbl B 3aBMCUMOCTU OT NOTPEOHOCTEN B KAXA0M
BPEMEHM, CBA3AHHbIX C Marnemn, penmrmen nT. 4.

B OpeBHem Ernnte meguuunHa 6bina passuTa,
M Bpayu UMeNn 04eHb yBaxaeMsblil ctaTyc. [oCKonbKy
OPEeBHNE ernnTsaHe Bepunan B 3arpobHYI0 XN3Hb, OHU
npunaranu Bce ycunusa Onsa CoxpaHeHuda YyenoBeye-
CKOro Tefla B XopoweM COCTOSHUN C NMOMOLLbIO Me-
OVULWMHCKNX U XUPYPIrUYECKNX MEP B TEYEHUE XN3HUN
1 Cc Mymmndukaumen nocne cmeptu (puc. 1).

MenouumHckme 3HaHusa NpogoIKanu pactn n pas-
BMBATbCS 40 3JUVIMHNCTUYECKOW 3N0oXu, korga Anek-
caHApus Co CBOel 3HaMeHnTol BubnnoTeko ctana
LEeHTPOM Hayku n obpa3oBaHusa B [lpeBHEM MUpPe.

Mbl HayHeM ¢ imxoTena. ImxoTen Obls1 MUHUCTPOM
Lxocepa, ocHoBaTtend lll guHacTum, n oH Gbin rnae-
HbIM apPXUTEKTOPOM, KOTOPbLIA NOCTPOUI AN CBOEro
npaeutensa nupamungy B Caxape, nepBoe KaMeHHoe
coopyxeHune B Mupe. OH Obls1 caMbiM M3BECTHbLIM erv-
NeTCK1UM BPayoMm, a Takxe CTpomTesieM, aCTPOHOMOM 1
marom. Cuntancs ceiHoMm 6ora betaxom, cosparenem
6ora Memdunca. Takxxe OH CUMTaASICH FNTaBHbIM CBSI-
LeHHMKOM lennononmnca v rnasHbiM BpavoMm. Nosxe
OH Obln BO3BeAEeH B 6ora MmegmuuHsbl (puc. 2).

Cairo University, Egypt

SUMMARY. The article presents a historical outline of the development
of medicine and otorhinolaryngology in ancient Egypt with various
clinical examples. The medical skills of ancient Egyptians were far
advanced beyond their time. They wrote the first medical texts,
performed the first surgical techniques, used the first bandages
and drug therapies. The ancient Egyptians revolutionized the world
of medicine and laid the framework for the advances in medicine
that exist in our world today.

KEY WORDS: otorhinolaryngology in Ancient Egypt, trepanation
of the skull, mummification.

3artem 6bIn Xecun-Pe. HepaBHue nccneposaHus
nokasanu, 4to Xecu-Pe Obin1 nepBbiM ErMNTAHUHOM,
KOTOpPbI HOCUN TUTYN Bpada. OH Obl1 COBPEMEHHU-
koM MimxoTena n, BEpOsTHO, 3acnyxun 3saHue «OTew,
MeguuuHbel». OH HOCUA cnepylowme TUTYNbI: Ha4ab-
HWK CTOMaTO/I0roB, Ha4yaIbHUK Bpayein, LapCKum nm-
capb, M3BECTHbLIN LLapto 1 CBALWEHHUKY Bora Xopycy.

Hanee 6bin Haii AHkx Pe. OH Obln Bpayom Laps,
KOTOPbIN X1 BO Bpema V guHactun. Ermntonorv cum-
Tasum, 4YTo OH B CBOE BPEMS 3aHUMANICH MEAULIVIHCKUM
obpasoBaHueM. Bokpyr MNupamunabl B M3e (puc. 3)
HeaBHO OblnM 0O6HaPYXEHbI TPOBHULLI paboymx nnm
CTpouTENEN NMpPaMna, B PEHTreHOBCKMX CHUMKAX He-
KOTOPbIX CKENETOB, HalOEHHbLIX B MOrunne paboumx,
Mbl MOXEM BUAETb BOCCTAHOB/IEHHbBIE N N3IEYEHHbIE
nepenomsbl (puc. 4a, 6), o6bo3Ha4Yas 3HaHKe opTone-
aun4deckomn npakTmku. Eule oanH obpasew ckenerta no-
KasblBaeT onepauuio Ha Yeperne.

B Hekponone Caxapbl B X04e packornok, npoBe-
neHHbix B 2006 rony, 6611 o6HapyXeHbl rPO6HULbI
naHTnctoB. Camoi BaxHO Obina rpobHuLA gaHTn-
cTa Ompu. B Tom xe panoHe Hekponons Caxapbl OHU
Takxe 06Hapyxuam rpobHmuLy noktopa Kap. Kap 6bin
BpPaA4oM L, aps, OTHOCSALWMMCS KO BpeMeHmn VI guHacTtmn.
Ero rpobHuua Haxoautca B popme ogHoro Macrtaba,
NMOCTPOEHHOro U3 MNHAHLIX Knprnuyei. B rnybuHe
rpobHULLI Kap 06HapyXnn Xmpyprmieckmne MHCTpy-
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MeHTbl N3 6POH3bI (puc. 5). B apyroi rpobHuLLe AHX
Ma-Xop n3 VI gnHacTumn Ha cteHe nsobpaxeHa orne-
pauunsa MyXckoro obpesanus (puc. 6).

B xpame JaHpgapbl Haxoamnacb N3BECTHAKOBAs
cTena, koTopas Tenepb NpeactasneHa B JlyBpckom
My3ee Bo PpaHuunm, naobpaxaroLas XeHLMHY B PO-
nax, KoTopor nomoraeT 6ornHa Xarxop. OHa cnagut
Ha paboyem mecTe (puc. 7). CteHa n3 xpama Kom
Om60 nokasbiBaeT Lapuuy Bo BpeMs paboThbl B BUAE
6ornHu Ncupbl, 1 oHa Takxe CUANT BO BpeMS paboTbl.
LpeBHne ernnTtaHe gepxanu 6epeMeHHbIX XEHLLWH 3a
[Be Hegenu 4o 1 ABe Hefenn nocne poaoB B YACTOM,
XOPOLLO a3pUPOBAHHOM MECTE Mo Ha3BaHMEM «Ma-
MUCY», 4TOObI 3aLUTUTL UX OT UHDEKLUN U JaTb UM
Ny4LWnin yxona.

Janee mbl pacckaxem o wenespe. 9TO NepBoe
M3BECTHOE [0Ka3aTesIbCTBO PEKOHCTPYKTUBHOM XU~
pypruu, roe Mbl BUOUM OePEBSHHbIM 60NbLLOW Nanew,
MPUKPENAEHHbIN K MOAHOXUIO MymMum (puc. 8). 3ToT
aK3eMnnap Tenepb Haxoautcs B ErmneTckom mysee
B Kaupe.

MeauumnHckmne nanmpycobl ABNSIOTCH NepBbIMU Me-
OVULUMHCKMMUN TEKCTAaMU, 4ATUPOBaAHHbIMK C KOHLA Xl|
no XX guHactuio (1993-1090 rr. o H. 8.). OHM BblnNKn
HanncaHbl OTHOCUTESIBHO MNO34HO, HO 6ONBLLUMHCTBO U3
HUX oTpaxkaeT 6oJiee cTapble 3HaHud ewle IV guHacTun.
CeMb MEOVILMHCKMX ManupyCOB XOPOLUO N3BECTHbI:

— KaliHyHCKMI rmMHeKoNnornyecknii nanmpyc;

— Manupyc BHyTpeHHen MegnumHbl 36epca;

— Xnpypruyecknii nanmpyc 3asuHa CMmunta (Camblin
N3BECTHbIN);

— XepcT;

— YecTep;

— bepnuH;

— JIoHOOH.

Manupyc BHYTPEHHEN MeanumHbl dbepca aBns-
eTCs caMbIM AJIMHHBbIM NanMpycom. Ero anvHa 6onee
20 meTpoB 1 coaepXnT 877 cpeancTs 3awwnTbl. OH Ha-
nucaH B Mlepatuke. Nl Tenepb XxpaHnTcs B JIennumrckom
6unbnmnoTeke yHnBepcuTeTa.

Mannpyc 3aBmHa CMmnTa HAMHOIO KOpPoYe, XOTS
COXPaHUBLLASCH YaCTb COCTaBNAET OKOJ0 4,7 M 1 CO-
DepXUT 48 XMpypruyeckmnx 4OroBopoB, N TeNepb OH
HaxoauTcs B Helo-Mopkckoi akagemum Hayk (puc. 9).
OH HanucaH 6onee Hay4yHbIM CNOrOM, YEM Nanmpyc
Bb6epca. ATOT BbIBOJ, OCHOBAH Ha rpaMMaTnyeckux
OCOBEHHOCTSX U apxanyeckon TEPMUHOSIONNK B TOM
BMAE, B KAKOM OH 6bl1 HanucaH. OH gonosHaeTCs
MHOTOYNCIIEHHBIMU MSHLLAMMN, KOTOPbIE COCTAaBASIOT
caMylo LLEeHHYI0 4acTb nanmpyca. BelxumsLunin TekcT
CUCTEMATNYECKM AETANN3UPYET NIe4eHne TpaBMbl B
HMCXOAALWEM aHAaTOMUYECKOM NOPSAAKE — OT Bepxa ro-
J10BbI 00 N03BOHKOB. CoxpaHeHHble 48 cnyyaes pacno-
JIOXEHbI B KOrEPEHTHOM Y30pe€, yKa3as NPUKPOBATHbIN
cnoco® eruneTckoro Bpaya. lNocne kaxa0ro Ha3gaHUs
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Puc. 8. lNpote3 6osbLuoro nanbua

onucaHue Ha4YMHaeTcH ¢ ppasbl <Ecnu Bol uccnepyete
yesnoBeka, KOTOPbIA UMEET TO-TO» U MPOLAOIIXKAET NOA-
POOGHbBI CNUCOK CUMMNTOMOB 1 3TanoB 00cnegoBaHus.
3aTeM Bpay NPOU3HOCUT YCTHbI AMarHo3, OLLeHKY Be-
POSATHOCTM BbIXXMBaAHWSA NaUMeHTa, 3asBuUB: «<bonesHsb,
KOTOpPY!O 9 Oyany nevnThb...», unm «<Henyr, ¢ KOTOPbIM S
oyay 60poTbea...», UNn «Heayr, KOTOPbLIV HeNb3A ne-
YUTb...», NO3TOMY NaumneHT ympeT. Korga cumtaeTcs
BO3MOXHbIM, JIEHEHME ONMNCAHO B 3aKIOYNTENTbHOM
pasgene. NprBenem HECKOJIbKO NMPUMEPOB U3 Nanu-
pyca 9asnHa CMuUTa OTHOCUTESIbHO HECKOJIbKUX OTO-
PUHONAPUHIONIOrNYECKUX CIly4aeB.

Cnyuan 1

UHCcTpYyKUuMM npu ywmnbe Hoca

* ccnepoBaHue: ecnv Bbl UCCNeayeTe YenoBeka,
vMetoulero ywmb Hoca, e popMUpYyoLLni ero, nocne
yOaNieHns KpoBW Bbl JOJKHbI CKa3aTb: «Y KOro-To eCTb
TpaBMa Hoca. A 6yay nednTb 3Ty 60/1€3Hb>.

+ JleyeHune: O4UCTUTE HOC C MOMOLLLbIO ABYX BUHU-
JI0BbIX TAMMOHOB, NOMECTUTE ABe Apyrve 6enbeBble
TYPYHAbI CXMPOM B 06e HO34,pW, MOCTESbHbIN PEXUM,
noka oryxoJib He ONYCTUTCS, HaNoOXKUTe Tyryto 6enbe-
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Puc. 12. CkaH TyraHxamoHa

BYIO NOBSA3KY, 0OpabdaTbiBaliTe MEOOM U XMPOM A0 TeX
rnop, rnoka oH BOCCTaHaBNMBaeTCH.

B 10 BpeMs men, Ncronb30BasiCA Kak aHTUCENTUK,
MU UM cMa3biBanu paHbl. [lanee onucbiBaeTcs Ta Xe
npobnema, HO C NPMMEHEHUEM OPYrMX MaTepuruanos.

Cnyuan 2

UHCTPYKUUN NPpU NepeniomMme Hoca

* ccnepoBaHme: ecnn Bbl UCCNeayeTe YeNoBeKa,
VIMEIOLLLEr0 NEPESIOM HOCA CO CMELLEHVEM, YPOAYIOLLMM
N0, Bbl OJIKHbI CKa3aThk: «Y OQHOro €CTb Nepenom
Hoca. Hepnyr, kKoTopbi 1 6yay NevnTb».

+ JleyeHune: nonoxunte 6ONLHOIrO, OYNCTUTE BHY-
TPEHHIOIO 4YaCTb HOCA, BO3bMUTE [ABE NIbHSAHbLIX TYPYHAHI,
NPOMNUTAHHBLIX XUPOM, N MOMECTUTE NX B MONIOCTb HOCA,
Hak/agbiBanTe NoBA3ky, 06paboTaHHYIO MeaoM, Xu-
POM 1 BOCKOM, 4,0 TEX MOP, MOKa OH HE BOCCTAHOBUTCS.

Cnyuyan 3

UHCTpYKUMM NpU TPaBMe HOCa

* lccnepoBaHme: npy nccnenoBaHnum Yenoseka, no-
JIly4MBLLErO TPaBMY HOCAQ, MOJIOXUTE PYKY Ha HOC. Ecnn
rnoJ, Pykom Bbl OLLYTUTE KpenuTauuio, OyaeT KpoBoTe-
YEeHMe N3 HOCAa U yXxa Ha CTOPOHE TPaBMbl, NALMNEHT HE
MOXET rOBOPUTb — 3TO NEPESIOM OCHOBAaHMS Yepena.

+ [lnarHos: Bbl 4OJIXXHbI cKa3aTb: «Y KOFro-TO €CTb
pBaHas paHa Hoca. bose3Hb HEBO3MOXHO Bbl1I€YUTb».
OTOT YENOBEK YMPET.

Cnyyan 4

UHCTpYKUUM NpU paHe HOCa

* VlccnepoBaHuve: ecnvi Bbl UCCrielyeTe YesioBeka c
MPOHUKAIOLLEN PAHON HOCA, Bbl AOJIKHbI 3aLLUNTb PaHy.
Bbl LOMXHBI CKa3aTh: «Y naymeHTa eCcTb NPOHUKAKLWas
paHa Hoca, KOTopYIo A Oyay NedYnTb».

+ JleueHue: caenanTe ABe candeTkm U3 jibHa, O4n-
CTUTE paHy OT KPOBU, OCBEXUTE Kpas paHbl U CTAHUTE
nx weammn, obpabdaTbiBanTe MEOOM, XXMPOM N BOCKOM
[0 Tex Nop, Noka oH He NonpaBuTCS.

Cnyuyan 5

UHCTpYyKUUM Npu paHe yxa

* ccnepoBaHue: ecnu Bbl nccnenyeTe 4eso-
BEKa, MMEIOLLLEro paHy Ha ero yxe, Haxo4sLyCcs B
HUXHEWN ee 4acTu, Bbl LOJIXKHbI CMOAENNPOBATh YXO,
3alluuB paHy.

3atem cnefnyet ckasaTb: «Y HEro eCTb MPOHMKAIO-
was paHa B yxe. Henyr, KOTopblii 9 6yay Ne4nTb».

+ JledeHue: BO3bMUTE KPas paHbl U CLUENTE UX,
3aTeM NOJIOXUTE TYryio NOBA3KY U3 JSIbHA U NONOXNTE
K3aaun yxa. 3aTem Bbl AOJIKHbI 1Ie4UTb €ro, NepeBss-
3blBas NOBA3KOW C Me0M KaXAbl AeHb, MoKa OH He
BbI3[I0POBEET.

Cnyuamn 6

UHCTpYKUMM NpU paHe ropna

* lccnepoBaHue: ecnu Bbl UCCrieayeTe YesioBeka,
VMEIOLLLEro 3NAIOLLYIO PaHy B ropJe, NpoH3aloLyto
€ero ropJsio; Korga OH nNbeT BO4Y, OH 3a4bIXaeTCs, U OHa
BbIXOAMUT U3-3a PaHbl; Y HEr0 Xap, pa3BMBaeTCSH JINXO-
pajnka; Bbl JOJIKHbI 3aWNTb paHy. Toraa Bbl J0OJIXKHBbI
ckasaTb O HEM: «Y KOrO-TO eCTb paHa B ropsie. Henyr,
C KOTOpbIM 1 6yay 60pOTbCS».

+ MepBOe neveHune: Bbl 40JIKHbLI 3aLLNTb PaHy B Nnep-
Bbl1 AeHb. [1ocne 3Toro Bbl A0OIKHbI NEYUTL €r0 XUPOM
VU Me[l0M KaX bl AeHb, NOKa OH He NonpasBuTCS.

BTopoe nevyeHune: ecnu Bbl 0BHAPYXUTE, YTO Y HETO
NPOAOIKAKTCS INXOPALKU OT 3TOM paHbl, Bbl AOJIKHbI
MEHATb NOBA3KY Ha CYXYIO Ha paHe, rnoka OH He BOC-
CTaHOBUTCA.
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970 OblNIM HEKOTOpPbLIE MPUMEpPLI Clly4YaeB 13 na-
nupyca 3gsmnHa CMunta, N Mbl MOXEM OTMETUTb, YTO
MHOIME U3 HUX UMENN TY Xe CTpaTerunio ie4eHus, 4To
1 cenyac. 3aTemMm Mbl Nepengem K NocnegHen 4yacTtu,
KOTOpasa kacaeTcqa MymMmmnpunkaumm ninm coxpaHeHusd
Tenanocrne cMepTu. Ha Apkoin KapTUHKe NpeaCcTaB/ieHO
¢doTo nepeBaHHOro capkodara B popme 60ra AHyOu-
Ca C roJIoBoW Wakasna, BbINoJIHAOLLEro MyMupukaLumio
mexay amponm n Hedptucnom (puc. 10).

MepBOe OOCTOBEPHOE A0Ka3aTeNbCTBO ycneLl-
HOW npegHamMepeHHon MyMnpukaLmm npomn3oLuso B
IV anHacTum, B rpobHuue uapuubl Xetedep B [n3e.
PasnoxeHune Tena naderanu gByms nyTaMmu: yaane-
HME BHYTPEHHMX OpraHoB 1 06e3B0OXMBaHNE TKAHEN.
CyuwecTBoBanM TONbKO ABA OCHOBHbIX JOMOSHEHUS
K 3TUMM OCHOBHbIM npouenypam. lNepBbIM, KOTOPOE
NPaKkTUKOBANIOCb Y HEKOTOPbLIX MYMUIA, BCTaBleHUE
MeTaNNIM4ecKom nognopky B YepPernHyto nosiocTb Ye-
pes3 Ho34pU U 3TMOoMAANbHYIO KOCTb. BTopoe (6biso
BBeeHO B XXI| guHacTum), NCrnonb30BanmnChb HaMoIHN-
Tesin, KOTOpble 3arnoJIHANM TeNOo, NbITassCb B KaKOW-TO
CTerneHn COXPaHUTb MCXOLOHbIN €ro KOHTYP. BHYTpeH-
HMEe opraHbl nNocne Toro, Kak ygansanum na tena, no-
MeLwlannck B Tpex 6aHkax, KOToOpble HaX0AMNCh MO,
cTosioMm 6anb3amMmupoBLnKoB (puc. 10). PucyHok 11
nokasbiBaeT ermneTCckyio MyMUio, 1 Mbl MOXEM BU-
[eTb, 4TO TeJI0 HaXOAUTCSH B OTHOCUTEJIbHO XOPOLUEM
COCTOSIHUN CMYCTSH ThICAYU JIET.

NHdopmaumnsg o mymudumnkaumm nogsmnacs y Hac
oT lepopnoTta, HO HeaaBHME NCCELOBAHUSA C UC-
nonb30BaHMeM KOMNbloTePHOM ToOMorpadpun (KT)
¢ 3D-nepedpopmatTnpoBaHNEM U 0O LEMHOWN PEKOH-
CTpyKUMEN B AOMNOJIHEHNN K HOO0CKOMUN nokasasniun
HaM OOMOJNIHUTENbHYIO MHPOopMauuo. Hanpumep,
paccmaTtpuBas MHorocnovHyto KT tena TyTtaHxamMmo-
Ha, OblJI0 0OHAPYXEHO, YTO OH He OblN YOUT yoapom
Nno rosioBe, Kak ObISI0 paHblLUe M3BECTHO. HeT HMKakmnx
[oKa3aTeNbCTB NOBPEeXAeHUd 3aaHel HacTu Yyepena.
OTBepcTune BUepene (puc. 12a) He MOrno NPoOn3onNTHK
1n3-3a TpaBMbl Nepen CMepTbio. ITa nepdopauus,
cKopee BCero, cgenaHa 6anb3aMUpoBLLMKAMU, 4TO-
Obl BBECTM CBOU MaTepuaribl Yepes yepen. bbio 06-
Hapy>XeHo ABa cBOOGOAHbLIX dparMmeHTa KOCTu. 310,
OYeBUAHO, YacTb NepegHen rpaHnLbl 60bLIOro 3a-
TbIJIOYHOrO OTBEPCTUA N 3afHero pora atnaHra. Ux
COCTOSIHNE CBNUOETENLCTBYET O TOM, YTO OHU BbIMNOJI-
HEHbl NOC/1Ie CMEPTHU, B NPOTUBHOM CJlyHae OHU A0J1XK-
Hbl ObITb 3aM0JIHEHbI 6aNIb3aMUPYIOLLEN XNOKOCTbIO.
Taknm 06pa3om, MNOJSIHOCTLIO UCKJIIoYEeHa NPOHMKalo-
uas TpasmMa yepena.

Kpome atoro, 6bina 3amedyeHa TpewmHa ieBoii
HMXHEN 6edpeHHON KOCTU Ha YPOBHe 3anndu3apHom
MAacTUHKW, NPUCYTCTBOBAIN peakTUBHblE PUN3NO-
lornyeckne 3MeHeHus, KoTopble 06pasyoTcsa Npu
XN3HW. MNOoTHLIA 6anb3amMupylowmii matepuarn, no-
KpbIBAOLLMIA Kpasa nepenoma, npegnosaraeT ero no-
siBNeHne He3an0/ro 4o cmepTu (puc. 126).
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BnonHe BO3MOXHO, 4TO OH NOnan B aBapuio, Mo-
XeT 6bITb, OblN CNefcTBMEM aBapuUnM Ha KONECHULLE
BO BpeMs 0xoTbl B Memduce. lNepenom Horv, BO3-
MO>XHO, OCJIOXKHEHHbIN MHPeKLnen, npnsognin K
yrpo>XatoLLen XnU3Hm cutyaumm, ocobeHHo npu Ha-
V4NN Mansgapun.

Tytmoc Il agnganca ogHUM U3 caMbiX MOryLle-
CTBEHHbIX Lapeh (puc. 13), 6bin OTCKaHUPOBAH,
M B OT4EeTax 4EMOHCTPMPOBASIOCh, YTO Y HErO pa3BuUJICH
aTpoPUYECKNi PUHUT (HOCOBBIE TYPOUHLI ObINIV OYEHb
ManeHbknmun). Takxe ero npegnonaraemsiii BO3pacT
coctaBnan 45-60 net, ero pacyeTHasa Bbicota — 1,75 CMm,
a ero yepen Obls1 OTHOCUTENBLHO YAJIMHEH Ha3an, O0-
nuxouedannyeckunii (puc. 14).

MccneposaHue NnpoBOAUIOCE B AnleKCaH4pUNCKOM
yHuBepcuTteTe (Gaafar etal., 1999). C ncnonb3osaHmem
aHgockonumHoca u KT gns Mymuin n 4epenoB J0Ka3aHo
yoaneHue Mmosra B HEKOTOpbIX cny4daax. OH nokasan,
4YTO NMPOLECC yaasieHns rofloBHOro Mo3ra rnposoausi-
CS1 C XOPOLLO M3YYEHHOI TEXHUKOI 1 0OY4EHHbIM Nep-
COHaJsIoOM, C XOPOLUMM 3HAHMEM aHaTOMWKU, C NpumMe-
HEHMEM crneumnasnbHbIX MHCTPYMEHTOB A1 CO34aHusA
PaBHOMEPHOWM YNCTOW SHO0HA3aIbHON KPAHNOTOMMUM
(puc. 151 16).

B 3akntoveHne meguunHa B lpesHem Ervnte 6bina
JMWb OOHNUM N3 aCNeKTOB BEJIMKOWN LMBUIN3aLNN.
MeavunHckme HaBbIKN APEBHUX ErMNTHAH AaN1eK0 Mpo-
OBUHYNVCb Aanblue ceBoero spemeHn. OHu Hanmcanm
rnepeble MEAVULNHCKMNE TEKCThI, BbIMOJIHUIN MepPBble
XUpypruyeckue MeToabl, MICNoJib30Basiv NepBbIe LWUMbl
M NOBA3KN U MPUMEHSJIN MEPBYIO NEKAPCTBEHHYIO Te-
panuio. [lpeBHne ernnTsHe peBoiOLMOHN3NPOBaNmn
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Puc. 16. Xoa v nyctoi 4yepen

MUP MEeONLVHBI U 3a10XXKUNN PAMKU LOCTUXEHUN Me-
ONLUVHBI, KOTOPbIE CYLWEeCTBYIOT B HaLLleM M1Upe Cero-
HA. Pa3BunTme yenoseyeckoro pasyma, co3gatlowero
HOBblE UOEN N COBPEMEHHbIE TEXHOIOMMMN, NOMOT10
packpbiTb TaliHy OPEBHMX COObLITUI N CBS3aTb NPO-
LII0€ C HACTOALWMM 1 ByayLuimm.
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INNOVATIONS IN MEDICINE
AND OTORHINOLARYNGOLOGY IN ANCIENT EGYPT

Kh. Negm

Cairo University, Egypt

SUMMARY. The article presents a historical outline of the development
of medicine and otorhinolaryngology in ancient Egypt with various
clinical examples. The medical skills of ancient Egyptians were far
advanced beyond their time. They wrote the first medical texts,
performed the first surgical techniques, used the first bandages
and drug therapies. The ancient Egyptians revolutionized the world
of medicine and laid the framework for the advances in medicine
that exist in our world today.

Medicine has always been one of the most honorable
professions throughout history and, it has been known
since the beginning of the existence of mankind on Earth.
It took different forms and types according to the needs
in each time, related to magic, to religion, etc.

Medicine was advanced and physicians acquired a highly
respectable positionin Ancient Egypt. Because the ancient
Egyptians believed in the afterlife, they did every effort to
preserve the human body in good condition by medical
and surgical measures during life, and with mummification
after death (fig. 1).

The medical knowledge continued to grow and develop
until the Hellenistic era, when Alexandria, with its famous
library became the center of science and education in the
Ancient world.

We will start with Imhotep. Imhotep was the Minister of
King Zoser, the founder of the 3rd Dynasty, and he was the
Chief Architect who built for his King the Step Pyramid in
Sakkara, the first stone building in the world. He was the
most famous Egyptian physician, also architect, astronomer
and magician. Considered as the son God Betah, the creator
of the God of Memphis. The chief priest of Heliopolis, and
the chief physician and architect. Later, he was elevated
to God of Medicine (fig. 2).

Then we had Hesi-Re. Recent research has shown
evidence that Hesi-Re was the first Egyptian who bore
the title of physician or SENW. He was a contemporary
of Imhotep and probably deserves the title of «Father of
Medicine». He carried the following titles: Chief of dentists,
Chief of physicians, Royal scribe, known to the King and
Priest of God Horus.

Then we had Ny Ankh Re. He was a royal physician who
lived during 5th Dynasty. From the unique position of his
statue the Egyptologists believed that he was concerned
with medical education at his time.

Around the Pyramid’s plateauin Giza (fig. 3), the tombs
of the workers, or the pyramid builders were recently
discovered. In the X-Ray pictures of some of the skeletons
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found in the tomb of the workers we can see reduced and
healed fractures (fig. 4a, b). denoting the knowledge of
orthopedic practice during this time. Also another skeleton
specimen shows a trephine operation in the skull.

In the Sakkara Necropolis, tombs of the Royal Dentists
were recently discovered during excavations made in 2006.
They discovered three tombs. The mostimportantwas atomb
of dentist Emry. Inthe same area of the Sakkara Necropolis,
they also discovered the tomb of physician Qar. Qar was a
physician of the Royal Court, dating back to the time of the
6th Dynasty. His tomb is in the form of one Mastaba, built of
mud bricks. Intheinterior of Qar’s Tomb, they discovered his
surgical instruments. made of bronze (fig. 5). In a another
tomb of Ankh Ma-Hor from the 6th Dynasty, drawing on the
wall shows the operation of male circumcision (fig. 6).

From Dandara Temple there is a limestone stela, that it
is now presentin the Louvre Museum in France, showing a
woman in delivery, being helped by the Goddess Hathor.
She is seated on the labor chair (fig. 7). A wall from Kom
Ombo temple shows the queen during labor in the form of
the Goddess Isis, and she is also seated on the labor chair.
The ancient Egyptians used to keep the pregnant women
2 weeks before and 2 weeks after delivery in a clean, well
aerated place called «<mamisy» to protect them from infection
and to give them the best care.

Thenwe come to the masterpiece. Thisis the firstknown
evidence or reconstructive surgery, where we can see a
wooden big toe fixed to the foot of a mummy (fig. 8). This
specimenis now presentin the Egyptian museum in Cairo.

The Medical Papyri are the first medical texts, dated
from late 12th to 20th Dynasty (1993-1090 B. C.). They
have been written relatively late, but most of them reflect
older knowledge as far back as the 4th Dynasty. Seven
medical papyri are well known:

—  The Kahun Gynecological Papyrus;

—  The Ebers Papyrus of internal medicine;

—  The Edwin Smith Surgical Papyrus, the most
famous;



HISTORY OF OTORHINOLARYNGOLOGY

Fig. 1. Ancient Egyptian physician

Fig. 2. Imhotep God of Medecine Fig. 4. a) X-Ray reduced/healed fractures
b) Skull with trephine surgery
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—  The Hearst;

—  The Chester;

—  The Berlin;

—  The London.

The Ebers internal medicine papyrus is the longest
papyrus ever. It’s length is more than 20 meters and it
contains 877 remedies. It is written in Hieratic. And now it
is present in Leipzig University Library.

The famous Edwin Smith Papyrus is much shorter,
although the still preserved part is about 4.7 meters and it
contains 48 surgical treaties, and it is now present in New
York Academy of Sciences (fig. 9). It is written in a more
scientific script than the Ebers papyrus. Itis anincomplete
copy of an older reference, manuscripts dating from the
Old Kingdom. This conclusion is based on gramatical features
and archaic terminology in the way it has been written.
Itis supplemented by numerous glosses, which constitute
the most valuable part of the papyrus. The surviving text
systematically details the treatment of traumain descending
anatomical order, from the top of the head to the vertebrae.
The preserved 48 cases are arranged in a coherent pattern,
specifying the bedside manner of the Egyptian physician.
Following each title, a description of the examination begins
with the phrase «If you examine a man who has so and
so», and continues with a detailed list of symptoms and
steps of examination. Then the physician pronounces an
oral diagnosis, an assessment of the patient’s chance of
survival, by stating either: «An ailment which | will treat», or
«An ailment with which | will contend», or «<An ailment not to
be treated» so the patient will die. When considered feasible,
treatmentis described in the final section. We will give some
examples from Edwin Smith’s papyrus concerning several
otorhinolaryngological cases.

Case 1

Instructions concerning a break of the column
of the nose

. Examination: If thou examinest a man having a
break of the column of his nose, with disfigurement, and
depression, and has discharged blood from his nostrils,
you should say: «One having a break of the column of his
nose, an ailment | will treat».

«  Treatment: So clean the nose with 2 plugs of linen,
place 2 other plugs of grease saturated lineninthe 2 nostrils,
bed rest until the swelling subside, apply stiff rolls of linen
to hold the nose fast and treat with honey and grease until
he recovers.

Honeywas used as an antiseptic at that time and grease
as we are using now Vaseline. So, it’s the same idea but
with different materials.

Case 2

Instructions concerning a break in the chamber
of his nose

. Examination: If thou examinest a man having a
break in the chamber of his nose, with his nose bent, and
face disfigured, you should say: «One having a breakin the
chamber of his nose. An ailment | will treat».

Experimental and clinical Ne 1 (01)
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Fig. 5. Qar’s Surgical instruments

Fig. 7. Lady in delivery helped by Godess Hathor
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Fig. 8. Big toe prosthesis

. Treatment: Force it to fall in, to lie in its place (like
reduction). Clean the inside, apply 2 grease saturated plugs
of linen, and place 2 stiff rolls of linen, bound on, and treat
with honey, grease and lint until he recovers.

Case 3

Instructions concerning a smash in the nostril

. Examination: If thou examinest a man having a
smashin his nostril, put your hand upon the nose, should it
crepitate under the finger, while he discharges blood from
his nose and ear on the side of smash, and he is speechless
(he is having a fracture base).

. Diagnosis: You should say: «<One having a smash
in his nostril. An ailment not to be treated». So at that time,
this man would die.

Case 4

Instructions concerning a wound in his nostril

. Examination: If thou examinest a man with awound
in his nostrils piercing through, you should find the 2 lips
of the wound and stitch together. You should say: «One
having a wound in his nostril, piercing through, an ailment
which | will treat».

+  Treatment: Make 2 swabs of linen, clean every worm
of blood, bind with fresh meat until the stitchesloosen (like
debridement), and treat with honey, grease and lint until
he recovers.

Case 5

Instructions concerning a wound in his ear

. Examination: If thou examinest a man having
a wound in his ear, cutting through its flesh, the injury

Fig. 9. Edwin Smith Papyrus

Fig. 10. Mummification

Fig. 11. One of the Egyptian Mummies
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Fig. 12. Tutankhamun scan

being in the lower part of his ear and confined to the
flesh, you should draw it together with stitching behind
the hollow of his ear. Then should say: «<One having a
wound in his ear, cutting through its flesh. An ailment
which | will treat».

+  Treatment: If you find the stitching of that wound
loosen, stick in the 2 lips of his wound, then you should
make for him stiff rolls of linen and pad the back of his ear.
Then you should treat it afterwards with grease, honey,
and lint every day until he recovers.

Case 6

Instructions concerning a wound in his throat

. Examination: If thou examinest a man having a
gaping wound in his throat piercing through to his gullet;
if he drinks water he chokes and it comes out of the mouth
of his wound; it is greatly inflamed, so that he develops
fever from it; you should draw together that wound with
stitching. You should say then, concerning him: «One
having awound in his throat, piercing through to his gullet.
An ailment with which | will contend».

. The first treatment: You should bind it with fresh
meat the first day. You should treat it afterwards with grease,
honey, and lint every day, until he recovers.

+  Second examination: If, however, you find him
continuing to have fever from that wound, you should
apply dry lint in the mouth of his wound, and moor him at
his mooring stakes until he recovers.

These were some examples of cases from the Edwin
Smith papyrus, and we can note that many of them had the
same strategy of treatment like we are using nowadays.

Then we will move to the last part, which is about
mummification, or preserving the body after death. Inavery
nice, colorful picture. which is a painting from a wooden
sarcophagus, we can see the embalmer, in the form of God
Anubis with the head of a jackal performing mummification
(fig. 10), between Isis and Nephtysl.

The first convincing evidence of a successful
intentional mummification occurred in the 4th Dynasty,
in the tomb of Queen Hetepheres in Giza. The two
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crucial steps to arrest the decomposition of the body
were evisceration and dehydration of the tissues.
There were only two major additions to these basic
procedures. The first innovation was excerebration,
practiced in some mummies by inserting a metal
hook into the cranial cavity through the nostrils
and ethmoid bone; to remove the contents of the
head. The second innovation was introduced in the
21st Dynasty, when they used subcutaneous filling
materials trying to retain the original body contour
to some extent. They kept the internal viscera after
removing them from the body in 3 Canopic Jars seen
under the embalmerstablein (fig. 10). Figure 11 shows
an Egyptian mummy, and we can see that the body is
in a relatively good condition after thousands of years.

The information about mummification came to us
through Herodotus, but recent studies using the CT with 3D
reformatting and volume rendering techniquesin addition to
endoscopy showed us some more information. For example,
examining through muilti slice CT the body of Tutankhamun,
it was discovered that he was not murdered by a blow to his
head as they knew before. There is no evidence for partially
healed injury to the back of the skull. The hole in the skull
(fig. 12a) could not have come from an ante-mortem injury.
This hole is most probably made by the embalmers as the
second route to introduce their materials through the skull.
Two free bone fragments were found, these are clearly
the detached part of the foramen magnum border and the
posterior arch of atlas. They are obviously loose therefore
they are postmortum, otherwise they should be adherent to
the embalming fluids.

Apenetratingintra vitam skull injuryis completely ruled out.

A fracture was noticed of the left lower femur at the
level of the epiphyseal plate, reactive physiologic changes
in vivo were present. Dense embalming material covering
the edges of the fracture suggesting its occurrence shortly
before death (fig. 12b).

Itis possible that he had an accident, could have been
aresult of chariot accident while hunting in Memphis. Aleg
fracture possibly complicated by infection resulted in life
threatening situation, specially in the presence of malaria.
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Fig. 13. Tuthmosis

Fig. 14. Tuthmosis skull

Tuthmosis lll, one of the most powerful kings (fig. 13)
was scanned and the reports showed that he developed
atrophic rhinitis (the nasal turbinates were very small).
Also his estimated age was 45-60 years, his estimated
height was 1.75 cm and his skull was relatively elongated
backward, dolichocephalic (fig. 14).

Astudywas conducted in Alexandria University by Gaafar
etal. 1999 Using Nasal Endoscopy and C. T. for the Mummies
and skulls proved the removal of the brain in some cases. It
showed that the process of brain removal was performed
with a well studied technique and trained personnel, with
good knowledge of anatomy, using special instruments to
create a uniform clean-cut endonasal craniotomy (fig. 15, 16).

Fig. 15. Post. Ethmoid hole
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Fig. 16. Passage and empty skull

In conclusion, medicine in Ancient EQyptwas only one
aspectof a great civilization. The medical skills of ancient
Egyptians were far advanced beyond their time. They
wrote the first medical texts, performed the first surgical
techniques, used the first splints and bandages, and
usedthefirstdrugtherapies. The ancient Egyptians revo-
lutionized the world of medicine and laid the frame-
work for the advances in medicine that exist in our
world today.

The development of the human mind creating new
ideas and modern technologies helped to unveil the
mystery of ancient events and connect the past with the
present and the future.
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MACTEP? B KJIACC!

Ha cerogHsLLIHWI AeHb pacTeT KOAMYECTBO NALMEHTOB C OCTPLIMU U XPOHUYECKMMUM 3a60/1eBAHNSIMUA YXa.
Pa3BuTNE BLICOKOTEXHOIOMMYHO MEONLMHCKOV MOMOLLY NMO3BONSET CYLLECTBEHHO Yy4LLIUTb CUTYaLMIO C
OOCTYMHOCTLIO 1 KA4EeCTBOM OKa3aHUs fledeHnst NauMeHTOB C Me30- U ANUTUMMNaHUTaMK1, OTOCKJIEPO30M,
nobpokayecTBeHHbIMK onyxonsamin yxa. OgHako v nporpecc TpebyeT OT cneunanmcToB NOCTOSIHHOIO CO-
BEPLLUEHCTBOBAHWNS HABbIKOB MPOBEAEHNSI COBPEMEHHbIX onepaunii. B cBs3m ¢ aTMM cyLLecTByeT Cnpoc Ha
KYPCbl MOBbILLEHMS KBannbuKauumn ans Bpadeii-oTOPUHONAPUHION0MOB.

Ha Bonpochkl 0TBEYaeT pykoBOAMTENb Kypca Nno aMBynaTopHOM OTOXMPYPIrin, ANPEKTOP LEHTPa OTOpun-
HonapuHronorum @epepanbHoro CMOMPCKOro Hay4YHO-KJIMHUYECKOro LeHTPAa, A0KTOP MEANLNHCKMX HayKk,
OTOXMPYPT, Bpad BbicLLen kaTeropun KoHctaHTyH [JobpeLioB.

— B yeM yHUKaIbHOCTb AAaHHOIo Kypca?

BnepBble B Poccumn 0byyeHne no amoynaTtopHOM OTOXM-
pypruv NpoBOANTCS HA MCKYCCTBEHHbIX YLLIHbIX MOAENAX
komnaHuu Phacon (fepmaHus), npom3seneHHbIX N0 YHU-
KanbHOM 3D-TEXHOI0rm C UCMOJIb30BAHNEM KOMMbIOTEP-
HOM TOMOrpadumn BUCOYHbIX KOCTen. Mogenn NnoAHOCTLIO
NOBTOPSIOT CTPYKTYPbI CPEOHErO M BHYTPEHHEr 0 yXa 1 13-
rOTOBJIEHBI U3 CeuManbHbIX MUHEPasibHbIX COEAVHEHNA,
KOTOPbI€ HANOMWUHAIOT KOCTHYIO TKaHb, NP 3TOM CJTyXOBbIEe
KOCTOYKW MOABUXKHBI.

MporpamMma MacTep-kacca Ha4MHAETCS C TEOPETUHECKOM
4yacTu, KoTopasi BKJIloHaeT B cebst BONpPOChbl aHaTOMMM yXa,
MMKPOCKOMWYECKO OTOCKOMMUKN, KOHCEPBATMBHOMO IEYEHUS
OCTPOro N XPOHUYECKOro 0TMTA, y4aCTHUKaMum obcyxa-
I0TCS NOKa3aHWs K amOy1aToOPHOW XMpYprm yxa (yaaneHme
[006pOoKa4YeCcTBEHHbIX 00Pa30BaHNI CIIyXOBOMO NPOxoaa,
MUPUHIOTOMMS, LUYHTUPOBaHWe 6GapabaHHOM NoNocTH),
TEXHMKa MECTHOI aHeCTe3nKn, BO3MOXHbIE OCJIOXHEHNS
npv amBynaTopHON XMPYPrum yxa, BUbl CyXoynydLiato-
LLMX ornepaLmia, yxon, 3a yXOM Moce CNyxoynyyllatoLmx
onepauuin. OTpabaTbIBalOTCA NPAKTUYECKME HABbIKM Bbl-
NOJIHEHUS LLYHTUPOBaHNS 6apabaHHOM NONOCTH, yaaneHme
[006pOKaYeCcTBEHHbLIX 0OPa30BaHNIA B C/TyXOBOM NPOXoae,
aTakXe Apyrme HaBblKU1, KOTOPbIE HEOBXOANMbI KaXA0MY
cneuyannucTy B eXxefHEBHOWN paboTe.

— Ansa koro npegHasHa4yeH 3TOT Kypc?

Kpr npeagHa3Ha4yeH aa4a WnpokKoro Kpyra OTOpnHOJ1IapuH-
ronoroB. Camas BaxHas 3agadya — Hay4nTb ﬂOp-BpaHeVI
aM6ynaTopHoro 3BeHa pa6OTaTb C MMKPOCKOMNomMm, ornpe-
AendaTb aHaToOMN4eckne OpneHTnpPLI Npu Mo6bIx 3abone-
BaHNAX CpeaHero yxa, BbIMOJIHATb MaJIOMHBA3MBHbIE XU~
pypruyeckmne smeLlatenbCTea, Hanpmmep, Takne Kak TMm-
NaHOTOMMS Y TUMNAHOCTOMUS. TakXXe Mbl npeanocTaBideM
BO3MOXHOCTb oﬁywm:cq Ha YLWHbIX MOAeNidX YCTaHOBKE
TUTAHOBLIX MPOTE30B CpeaHero yxa, npoBeCTn TPEHNPO-
BOYHYIO CTanegonsiaCTuky n OCCUKyNnoTMMnaHon1acTuky.

— Kak yacto nnaHupyetcs nposoanTs Nogo06HbIe Ma-
cTep-ksacchi?

MoTpebHOCTb B TakKMX MacTep-Kjiaccax o4eHb BbICOKA.
O6bI4HO 3aHATUS NPoXoasaT B MockBe B yuebHOM mMeau-
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[MpaBwnna ons aBTOPOB

KypHan «9kcnepnMeHTanbHasa U KiimHn4eckasi OTOPUHONAPUHIOIONNS» BbIMYCKAETCS €XeKBapTasbHO.

B xypHan npnH1UMatoTcs ctatbi 1 coobLieHns No Hanbosiee 3HaYNMMbIM BONMPOCam Hay4HOM 1 Hay4HO-Npak-
TNU4YECKOI, Ne4edbHO-NPodPMNaKTUYECKON U KIIMHNYECKOM, a Takxe y4ebHOoW n yuebHO-MeToan4eckor padboThl.

PaboTbl ons ony6MkoBaHUSA B XypHasne OOJXHbl OblTb NPeaCcTaB/ieHbl B COOTBETCTBUM CO CleayoLLnmMm
TpeboBaHMAMMU:

1. Ctatbsa gosikHa ObiTb HanevyaTaHa Ha OOHOM CToOpoHe nucta ¢opmata A4, ¢ NMONYTOPHbLIM MHTEPBAIOM
MeX Ay CTPoYKamMu, CO CTaHOAPTHBIMY NMONsSMUY (CneBa — 3 CM, cnpasa — 1 CM, CBEpPXY U CHU3Y — 2,5 CM), C Hyme-
pauvein cTpaHul, (CBEpPXY B LLEHTpe, NepBas cTpaHuua 6e3 Homepa). TekcT Heobxo0aMMO nevaTaTh B pegakTope
Word Bepcumn go 2003 sknounTensHo, wpndgtom Times New Roman, 14 kernem, 6e3 nepeHoCcoB.

2. O6beM 00630pHbIX CTaTel He JoJIXeH nNpeBblwaTb 20 CTpaHuy, Ne4aTHOro TekcTa, OPUrMHasbHbIX Ucce-
LOBaHWIi, uctopmndeckux ctarem — 10 cTpaHuL, BKOYas CNUCOK TNTepaTtypsbl.

3. MpucenaTtb cnenyeT 1 pacnevyaraHHbIn 3K3eMNAap, NOANNCAHHbBIA HA TUTYIBHOM IUCTE BCEMU aBTOPaMU
C ykaszaHueMm fatbl, U 3/IeKTPOHHbIN BapUaHT Ha 3JIEKTPOHHOM HocuTese. B Havane nepBoi CTpaHuLbl yka3biBa-
I0TCS MHULMANbI U paMuIMm asTopoB, Ha3BaHMe CTaTbW, HAMMEHOBaHMWE yupexaeHna™, roe BolnosiHeHa paboTa
(Ha pycCKOM 1 aHIMIACKOM s13blKax), KpaTKue cBeaeHus 00 aBTopax, a TakxXe A0/IKHOCTb, TenedOHHbI HoMep
M 9JIEKTPOHHBIN afipec aBTopa, OTBETCTBEHHOIO 3a CBA3b C pefakLuuei.

4. NepBas cTpaHULA 0JIKHA coaepxaTtb pedepaTt Ha PYyCCKOM M aHMIMNCKOM s3blkax (06beMoMm He Bosnee
100 cnosg). B pedepate [o/XHbI OblTb M310XEHLI OCHOBHbLIE PE3YJbTaThl, HOBbIE U BaXHble acnekTbl NCcneno-
BaHUS UNn HabntoaeHnin. Pedepat He [onXeH cogepxats abbpesunatyp. danee foKHbI 6bITb NPUBEAEHbI KJTHO-
YyeBble C/I0Ba Ha PYCCKOM U @aHTNIMNCKOM A3blkax (He 6onee 10 cnog).

5. TekcT cTaTby fonXeH OblTb TLWATENbHO BbIBEPEH U HE [ONXKEH COAEePXaTb CMbICIIOBLIX, Opdorpadryeckmx,
NYHKTYaUMOHHbIX U CTUIIMCTUYECKUX OLLINOOK.

6. OcobeHHO TWaTeNbHO c/ieayeT onMcbiBaTb Matepuasnbl U METOObl UCCief0BaHUs, TOYHO yka3bliBaTb Ha-
3BaHUSA NCMONb30BaHHbLIX PeakTUBOB, GUPMY-U3TOTOBUTESIS U CTPAHY NPOUCXOXOEHUS.

7. HepgonyctMMo ncrnonb3oBaTbh B cTaTbe pamMmunmu, nHuumansl 607bHbIX UM HOMEPa UCTOPUn Doe3Hu,
0C0BEHHO Ha pUCYHKax unu gpoTorpadusx.

8. MMpun 3NOXEHUN IKCMEPMMEHTOB HA XUBOTHbIX YKaXUTE, COOTBETCTBOBAJO N1 COAEPXAHME N UCMONb30-
BaHMe NabopaTopHbIX XMBOTHLIX MPaBufiaM, MPUHATBHIM B YYPEXOEHUN, PEKOMEHOALMSAM HALMOHANbLHOIO CO-
BeTa Mo UccriefoBaHNAM, HaLMOHAaIbHLIM 3aKOHaM.

9. Bce nnnocTpaumm AoskHbl ObiTb NpeaocTaBneHbl oTaensHeiMn painamm B CMYK-mogenu, B popmare
TIFF nn6o EPS (6e3 ncnonb3oBaHunsa JPG-komnpeccun) ¢ paspelueHmemM He meHblue 300 dpi B macwitade 1:1.
HasBaHue npuioxeHHOro ¢gaina LoMKHO COOTBETCTBOBATL NOPAAKY HYMepaumn pucyHka B TekcTe. lNoanucu K
WNIOCTPALMAM OOMXKHbI ObITh Pa3MeLLLEHbI B OCHOBHOM TeKCTe. Ha kaxkablii pUcyHoK, AnarpamMmmy nnv tabnumuy
B TEKCTe 00693aTeNibHO JoMXHa OblTb ceblfika. B nognucax k MmkpodoTorpadusam, anekKTPoHHbIM MUKPOdOTO-
rpacduam o6s3aTenibHO cnenyeT ykasbiBaTb METO, OKpackm U 0603Ha4aTb MaclTabHbI 0Tpe3okK. uarpaMmsl
[OMXKHbI ObITh BLINOSIHEHLI B NporpaMmme Excel n npunoxeHsl oTaenbHbIM (aiifiom.

10. Bubnuorpaduyeckmne ccoiiikm B TEKCTE AOJIKHbI AaBaTbCH LMdpamMm B KBapaTHbIX CKoOKax 1 CooTBeT-
CTBOBaTb CNUCKY INTepaTypbl B KOHLE cTaTbn. B Havyane cnucka B andaBUTHOM NMopsiike yKa3blBalOTCA OTeve-
CTBEHHbIE aBTOPbI, 3aTEM — 3apybexHble, Takxe B andasntHoM nopsiake. O6wmin 06bem ccolfiok He 6onee 15.

11. Bubnuorpaduyeckoe onnucaHme NMTepaTypHbIX NCTOYHUKOB OOJI)XHO COOTBETCTBOBATbL TpeboBaHU-
am FOCT 7.1-2003 «bubnmnorpadpuyeckas 3anucb. bubnnorpadpuyeckoe onmcaHme gokymeHrta. Obuime Tpe-
6oBaHuMa 1 npaBuna coctaesnenms», FOCT 7.0.5-2008 «bubnunorpaduyeckasn cceinka. Obwme TpeboBaHus
K npasuiiaMm COCTaBNEHUS».

12. He npuHumatoTcs paboTbl, paHee onybsIMKOBaHHbIE B APYrUX U3AAHUSX.

13. Pepgakuusa nmeeT npaBo TpedoBaTb OT aBTOPOB YTOYHEHWNIA, UBMEHEHMI, a TakXXe COKpaLleHus oobema
MaTtepuana.

14. MaTtepuanbl, 0dOpMIIEHHLIE HE B COOTBETCTBUM C NMpaBuiamu, kK nyénmkaumm He NpuHMMaloTCs.

15. lNMpucnaHHble MaTepmasibl N0 YCMOTPEHUIO PeKOSIerMy HanpasnaoTCa 4S5 PELEH3NPOBAHNS YeHaMm
penakumMoHHOro CoBeTa.

MNMpumeyaHue
* — Yka3biBaeTCs MOJIHOE Ha3BaHNE OpraHn3aumnm, y4pexaeHus, Kak B y4peamnTebHbIX JOKYMEHTAX.

Ne 1 (01) JKcnepuMeHTaNbHasa U KIMHUYecKas

2019 OTOPUHOJIAPUHIONNOIUA



[1o6po noxanoBaTb B MUP UHTENNIEKTYAIbHOTO 3BYYAHMUS

ila
3NEKTPO
3NEKTPOIHAA PELIETKA

BOJIOCKOBBIE KJTETKM

YIINTKA

3BykoBoi npoueccop CP910

KOCTO4KM

. © Karywka
CIYX0BOW | BAPABAHHASA INEKTPOL .
nPOX0f MEPEMOHKA IMEKTPOAHAA PEILETKA © [1Ba BceHanpaBneHHbIX MUKPODOHa
© CeetoBoil MHANKATOP
*3sykosoit npoueccop @ c karywkoit @ Hocst 3 MmnnaxT npeobpasyeT 3aKOANPOBAHHSI O BcrpoenHas TenedoHHaA KaTywka
3a YXOM. UMdPOBOI CUTHAN B 3NEKTPUYECKME MMIYNLCI © KHonku
.KoxneapHH[/] MMﬂﬂaHTG noMmeLLaeTcs nop, W NOCblIaeT UX no 3ﬂEKTp0ﬂHOVI peuweTtke, PO)KOK
KOXE 3a yXOM. KOTOPYIO pacnonaratT B YIUTKe.

@BneKTponbl MMNNaHTa CTUMYNUPYIOT CIYXOBOA
HEPB B YNIUTKE, KOTOPbI NOCbINAET UMNYNbCbI B
MO3T, Ffle OHU BOCMPUHMMAIOTCA KaK 3BYK.

(D 3ByKoBOW NpOLLECCOP YNABAMBAET 3BYKM
npeo6pasyer ux B UUpoBoit Kop.

(2 3BykoBoit NpoLeccop nepeaaet
3aKOZMPOBaHHBIi LUGPOBOI CUTHAN Yepe3
KaTyWKy B UMNNAHT, HAXOAALWMNIACSA NOA KOXEN.

LiteWear — pasnuyHole LiBeTHble HAaKNAAKK LN KaTyLWKK
BApMaHTLI HOLWEHWA ANs feTen
MNagLero Bo3pacra

[lmanasoH LBeTOB
WHITE BLUE REDSWIRLS  SMOKE GREEN ORANGE B Hanuuuu umeloTca 3ByKOBbIE NPOLIECCOPDI
e YeTbipex pa3InyHbIX LLBETOB

%

SHESHELLS ~ BLUE SWIRLS CIRCLES PINK LAVENDER SKULLS CErogHA B MUPE
YWBYT BONEE 115 000
BNALEJIbLEEB UMMTAHTOB
NUCLEUS CI24RE
C HAKOMUTENbHbBIM
2THbIE HAKNAAKKM A npoLueccopa MPOLIEHTOM OTKA3A MEHEE
1% 3A NOCJIEAHNE
10 JIET

KOMNAKTHAA CTAH/IAPTHASA CTAHOAPTHAA

AKKYMYNATOPHAA AKKYMYIATOPHAS BO3AYLWIHO-

BATAPES AT UMHKOBAA
BATAPEA



Cuctema Cochlear™ Nucleus® 6

3BykoBou npoueccop CP920
B pexxume Hybrid™

© Karywka

© [iBa BceHanpaBneHHbIX MUKPOdOHa
© CeetoBoil MHANKATOD

@ BcTpoeHHas TenedoHHas KaTylwKa
© KHonku

ok Hybrid

3APABHOE YCTPOWCTBO

Bbibop MowHbIX GaTapeek

B Hanuumuu akkyMynaTopHsle
11 0HOPa30Bble BO3AYLIHO-LUHKOBbIE HaTapen.

YcTpOMUCTBO AUCTAHLMOHHOTO
ynpasneHus CR210

@ MporpammHas nHANKauus

O Knasuwa MHAYKLMOHHOM KaTywW KN

© MMepeknioyeHune nporpamMmel

@ TpOMKOCTb UM YYBCTBUTENLHOCTL

© MNepeknioyatens Brn./Boikn.
PerynnpoBka rpomMKocTu unu

YCTPOMCTBO AUCTAHLMOHHOTO
ynpasneHus CR230

© KHonku nporpamm

© MmasHas KHoOMKa

© Hasurauus no meHio
(cTpenku BneBo/Bnpaso)

@ MonsyHok 610KMpoBKHK/
pa360KNPOBKU

Hear now. And, obwoys — Cochleare



YeTKoCTb BU3yanusauum
OPMI VARIO 700

OnTtuka ZEISS c vHTerpupoBaHHbIM ONTUKO-BOJIOKOHHbIM KCEHOHOBbIM OCBELLEHNEM faeT BOSMOXXHOCTb
MUKpOXMpypram Habntogatb 60siee YETKYIO KapTUHY 1 onepupoBaTh 6onee yBepeHHo.

® MUKpPOCKON OCHallleH cncTemolt Varioskop® ¢ anoxpomaTyeckor onTUKOM, obecneunBaeT BbICOKOE paspelleHne
1 uBeTonepenady.

B [InA yBenuueHna ryOurHbl pe3kocTu n300paxeHus B okynape, Mukpockon OPMI® VARIO 700 nveeTt
aBTOMATMUECKYIO MPUCOBYIO Anadparmy.

B /IHTerpnpoBaHHas cuctema sugeosanmcn Full HD.

HactpoeH Ha 3¢ peKTMBHOCTD m QyHKuma AutoBalance obecneunsaer

NepenoBas CMCTEMHAA SPrOHOMMKA 1 aBTOMATU- c6anaHCUPOBAHHOCTbL CUCTEMBI M ObICTPYIO FOTOBHOCTb
3VIPOBaHHbIE GYHKUMM NOBbIWAOT KOMGOPTHOCTb K paboTe Npu M3MeHEHUM KOHOUMYPaLMK NOBECHOW
paboThbl XMpypra v HanpasaAT pabounii Nnpolecc ot CUCTEMbBI MMKPOCKOMA.

npefonepaLmnoHHON NOAFOTOBKM [0 NOCeonepa-

LIMOHHOW Tepanuu. ® QyHKumA AutoDrape® obneruaet Npouecc 3auexneHuns

OMNepaLMOHHOIO MUKPOCKOMa NOCPeACTBOM
ABTOMAaTUUECKOrO YaneHus BO3ayxa 13 CTepubHOM
00ONOYKMN.

MNoapobHee o nprnbopax Ha cante OMNTIK ZEISS Group
www.optecgroup.com

8-800-2000-567 3s0HkKM no Poccun 6ecnnatHo



