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OF PATHOLOGY OF THE NASOLACRIMAL CANAL IN CHILDREN
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@rbOY BO «Poccutickuli HQUUOHANbHbIU UcciedosamenbcKuli
MeOuyuHcKul yHusepcumem umenu H. U. MMupozoea»
MuH30paea Poccuu

PE®EPAT. B ctatbe npeacTaBsieH ONbIT JlIeYeHUs AeTel C Hapy-
LeHVeM Cne3ooTBeneHNs, NPenJsioXeHbl OnTMMalbHble Cnocobbl
BbISIBJIEHNS aHATOMNYECKOrO YPOBHS U CTENEHN CTEHO3a HOCO-
CNEe3HOro kaHana, a TakXe NpoAeMOHCTPUPOBaAH 9P deKT Xnpyp-
r’MYeCcKNX BMELATENbCTB Ha CNe300TBOAALWMX NYTHAX, TaKMX Kak
OOHOMOMEHTHOE Hapy>XHoe 1 peTporpagHoe 30HAMPOBaHWE, 3H-
[oHa3anbHas aKPUOLMCTOPMHOCTOMUS NOA 9HAOCKOMUYECKUM
KOHTpONEeM. BblleykasaHHble METOAMKM OMArHOCTUKU N NeYeHns
naToNoOrMm HOCO-CNEe3HOro kaHanay geten no3sonmnm e 89,2% cny-
4yaeB fOOUTLCSA BbI3AOPOBIEHUS.

KJTIOYEBbBIE CJTIOBA: cTEHO3 HOCO-CNE3HOro KaHasna, aHAoHa-
3afibHOE peTporpagHoe 30HAMPOBaHNE HOCO-CNE3HOro KaHana,
[0aKpUoUNCTOPUHOCTOMMUS.

OpHMM 13 caMblx pacnpocTpaHeHHbIX 3a001eBaHNIA
C/1Ie300TBOASALLEN CUCTEMBI Y €TEN CYMTAETCH CTEHO3
HOCO-cne3Horo kaHana [7, 10, 13]. CornacHo faHHbIM
Mwun3pgpasa Poccun, a Takxe PoccTarta, 3a nocnegHue
15 neT B Hawew cTpaHe oTMeYaeTcs NpUpPocT 6ose3Hel
rnasa v ero NpMAaToO4YHOro annapara y geteii 6onee
yem Ha 20%.

JducdyHKuMa HOCO-CNe3HOro KaHana B negnaTpu-
Yyeckon npakTuke Hambosee 4acTo NPOSBASETCS pas-
BUTUEM OCTPOro M XPOHNYECKoro gakpuoumctura [9].
Tak, 0,0 10% HOBOPOXAEHHbIX AETEN B MUPE CTPAJAI0T
LaKpnoumcTuTamm, a B Hallen CTpaHe B O4eTCKON 0g-
TanbMOJIOrMN BCTPEYAEMOCTb PA3JINYHbIX BUAOB 3TOr0
3aboneBaHus pocturaet 7-13,4% [2, 3, 7]. No aaHHbIM
nmTepaTtypbl, ANCHYHKLUS HOCO-CNE3HOro kaHana B
37,3-81,7% cny4yaeB MOXeT ObITb Bbi3BaHa PasnNyHOM
nartonormemn n pedpekramm aHaTOMMUYECKOro CTPOEHUS
HOCa 1 OKOJIOHOCOBbIX Nasyx [1, 5, 6]. K Takum nop-
3a601eBaHMSIM OTHOCATCS OCTPbI U XPOHUYECKUIA pU-
HOCUHYCUT, MOJINNO3HbIE, cnaeyHble N pybLoBkLIe N3-
MEHEHUS, UCKPMBJIEHNE HOCOBOW NMeperopoaku, aae-
HOMAUT 1 rMNepTpodusa afeHOMA0B, TAKXe HEPEeOKn
nocneonepaumOHHbIE AAKPUOOTMYECKMNE OCTOXKHEHMS
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SUMMARY. The article presents the experience of treating children
with impaired lacrimation, suggests optimal methods for detecting
the anatomical level and degree of stenosis of the nasolacrimal canal
and demonstrates the effect of surgical interventions on the lacrimal
ducts: single-stage external and retrograde probing, endonasal
dacryocystorhinostomy under endoscopic control. The above methods
for diagnosing and treating the pathology of the nasolacrimal canal
in children have allowed recovery in 89.2% of cases.

KEY WORDS: stenosis of the nasolacrimal canal, endonasal
retrograde probing of the nasolacrimal canal, dacryocystorhinostomy.

(CTEHO3bl HOCO-CJIE3HOIO KaHana, Bbl3BaHHbIE UHTPA-
onepaumoHHON TPaBMOW B X04e CUHYC-xmupypruu) [11],
Cny4aloTCs namonaTuieckne CTeHO3bl CNe300TBOASLLNX
nyTen [4]. Bollweyka3daHHOe ANKTYET HEOOXOANMOCTb
HEeNnocpeacTBEHHOIO y4yacTud cneumnanmcrta-oTopu-
HOJIAPUHIosiora B AUarHOCTUKE 1 IeYEeHUN HapyLLeHns
C/Ie300TBEAEHUS.

B HacToswemM nccnenoBaHuM NPUHAM yyactue
37 peten B Bo3pacTe ot 0 oo 12 net (29 manbymkoB
1 8 oeBoyek), MNaHOBO roCNUTaNN3UPOBAHHbIE C Ha-
pyLleHVeM crie300TBeeHNs B 0pTasibMOJIOrm4eckoe
oTaeneHne Poccuinckon eTckom KIMHN4ecko 60nb-
Huupbl (POAKB dre0y BO «Poccuiicknii HaumMoHasbHbIN
nccnefoBaTesibCkuii MeAULMHCKNA YHUBEPCUTET UMEHN
H. W. MNMuporosa» MuHaapasa Poccun).

Mcnonb3oBannce cnenyowmye Mmetoabl 4UMarHoCTUKN:
oLeHMBannch xanobbl M aHaMHEe3 NaLMEHTOB, OCHOBHbIM
CYMMNTOMOM SBJISfIacb anudopa — yrnopHoe cresoTtede-
Hue. Bbina paspaboTaHa aHKeTa-oMNnpPOCHMK, MO3BOMBLLAS
Yy3HaTb 4JINTENIbHOCTb 1 BPEMSI BO3HUKHOBEHMS HapyLue-
HWS OTBEAEHUS Cnedbl, CNocobbl neveHus. Nposoguncs
COBMECTHbI OCMOTP O TanbMOIora u OTOPMHONAPUH-
rosiora: BblMoJiHANACh AMarHocTnyeckas aHLOCKONma
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NOMOCTM HOCA M HOCOMNIOTKMW, UCNOJIb30BanacCb pUriaHas
ontuka 0 u 30 rpagycos, anameTp 2,7 MM, a Takxe ¢pu-
Opockon aHanoruyHoro gmameTpa. ns onpeneneHus
BbIPAXEHHOCTU HapyLLIeHMs CNe300TBEAEHUS MPOBO-
OUNnCb Npobbl, OLLEHMBAIOLLME aKTUBHYIO M MACCUBHYIO
dYHKUMIO cresHbix nyTen. O6cnefoBaHne HA4MHANOCh
C MNOCTaHOBKM LLBETHOM KaHaJ1bLLEBOM, C/IE3HO-HOCOBOW
npoO6bl v NPoObI peditokca (06paTHOro BblAABIMBAHMSA).
BTu cnocobbl NPM3HaHbI CaMbIMU NPOCTLIMU B BbINOJI-
HeHWuK, He TPebyIoT cneumanbHOro 060pya0BaHNSA U He
3aHMMatoT 60JIbLLIOro KOJINYeCcTBa BpeMeHu, bnarogaps
YyeMy CHMUTAIOTCSH CKPUHUHIOBbIMU [14]. Npeactasum nx
CyTb. [1Ns BbINONHEHMS LIBETHOW KaHabLLeBOW Npobbl B
KOHBIOHKTUBAJIbHbIN MELLIOK Mbl 3aKkanbiBanu 1-2 kannm
3%-Horo pacTeopa kosnnaprona. HopmanbHoe COCTOsiHNE
CNe300TBOASLLEN CUCTEMbI XapPakTEPU30BAJIOCh TEM,
4TO B Te4eHMe 5 MUHYT rnasHoe s16,10ko obecuBevnBa-
N0Cb, @ KONMNaprofa NPpOXoAn B HUXeNeXxallme OTaenbl
cnesHblx nyTen. MNpobda pednokca npoBoannachk Kak
BTOPOW 3Tan kaHasbLEeBOon Npobbl: Nocne 3akanbiBaHUS
KpacuTensa Ha KOHbIOHKTUBY 1 €ro AasfbHENLLEero cteka-
HU1S B CNIE3HbIE NYTW B MEAMANIBHOM Y1y rasa gOMKEH
Obln BHOBb MOSIBUTLCS KpacuTesb Nojg, BO34enCTBUEM
NanbLEBOro AABIEHNS B MPOEKLMN CAE3HOrO MELLKa.
Takxxe NnpMMeHsnach LiBeTHas Cne3Ho-HocoBas npoba
BecTa: B KOHBIOHKTMBAIbHYIO MOMOCTb 3aKanbIBaINCh
1-2 kannu pacTeopa konnaprona (uam payopecuemnHa)
1 PErNCTPUPOBAJIOCH BPEMS €ro NOSIBAEHNS B MOIOCTU
Hoca. MHankaTop oGHapyXmnBasics Npu CMOpKaHUW Ha
MapJIo NNV BBEAEHUN TYPYHAbI MO, HAXHIOK HOCOBYIO
pakoBuHy. [1ns onpeneneHns aHaTOMUYeCcKoro ypoB-
HS CTEHO3a CNe300TBOASALMX NyTeN NCNONb30BaNach
peHTreHorpadus ¢ KOHTPACTUPOBAHUEM U KOMMbIO-
TepHas Tomorpadus OKOsIOHOCOBbIX Na3dyx. B kayecTee
KpacuTenst Mbl IPUMEHANN Noa0NMNnos. KoMnbloTEPHYIO
TomMorpadwuio gononHann 3D-moaennpoBaHnem. Y Bcex
obcnenoBaHHbIx 37 peteli (100%) Obin BbISIBNIEH CTEHO3
HOCO-CNIE3HOr0 KaHana.

JleyeBOHas TakTuKa 3akso4anachb B CleaylowemMm:
BCEM [ETSM C HEMPOXOAMMOCTbIO HOCO-CNE3HOr0
KaHana pekoMeHA0BaN0Cb NMPOBOAUTL NANbLLEBOWN
MacCaX CNe3HOoro MeLlka, Ha3Havyaamcb TONUYECKME
aHTUOUOTUKM K aHTMcenTuku. Cneayowmm aTanom
nevyeHunsy 26 naumeHToB (70,3%) 6b110 30HAMPOBaHNE
HOCO-CNEe3HOro kaHana. Mbl AONOMHANMN KNACCU4ECKOe
Hapy>XHOE (4epe3 CNe3Hble TOUYKM) 30HANPOBAHNE 3H-
[OHa3anbHbIM PETPOrpagHbIM 30HANPOBAHVUEM MOL,
9HA0CKOMNYECKNM KOHTPOJ1IEM, MPOBOAMMbLIM MO CO0-
CTBEHHOW MeToAuke. B OCHOBHOM 3HAOHa3aNbHOE pe-
TpOrpagHoe 30HANPOBAHME BbINOHANOCh AETAM YXE C
7- unn 8-meca4Horo Bo3pacTa. [lepen 30HOMPOBaHNEM
HECKOJIbKO AHEeN noapsa NpOBOAUNCS MPeaBapUTEb-
HbI MACCa> UK BblAABINBANIOCh COAEPXMMOE Cles-
HOro mewika. 1nga 30HAMPOBAHUS Mbl MCMONb30BAN
3 xmpypruyeckmnx nyropyatbix 3oHaa. KoHewy, nepsoro
MyroB4yaToro 30H4a, OTOrHYThI/ NOA NPSMbIM YI/IOM,
uMen onnHy 3 MM, BTOPOro — 6 MM, TpeTbero — 8 Mm.

[Mocne npoBeneHnd aHeMmn3daumm cCpeHero N HAXKHEro
HOCOBOIO X043, MECTHOW aHeCTe3un NoL4 KOHTPONEM
purugHoro sHgockona (30 rpaaycos, anameTp 2,7 MM)
30H[,BBOAMIICS MO HUXKHIOIO HOCOBYIO PAKOBUHY MO OHY
MOMOCTM HOCA A0 NONOBUHBI ANIMHbI HUXHErO HOCOBO-
ro xopa. B xone BoiBEAEHMSA OTOMHYThIN KOHEL, 30HOa
MJIOTHO MPUXMUMAICH K CBOLY HUXKHEr0 HOCOBOro xoaa
n nepgopupoBan NPensaTcTBuUe B YCTbe HOCO-Cle3-
HOro kaHana (cnuaucrtas npobka, ToHkas membpaHa
cnm3ncTol o6onoykn u gp.). Hepenko nokasarenem
HaxoXxAeHnsa 30H4a B YCTbe HOCO-CNe3HOro KkaHana
ABNSASIOCH BblAENEeHne Kanjin rHoOMHOro CoAepXumMo-
ro C/IE3HOIN0 MeLLKa B KOHbIOHKTUBAJIbHYIO MONOCTb,
a TakXe xapakTepHoe olyLlieHne NpoBasnBaHusa n
dukcaumm KoHua MHCTpymMmeHTa. Kak npasuso, nocre
npouenypbl 30HA, Nerko n3snekasncd. B cooTseTcTBy-
IOLLLYIO MOMIOBUHY HOCA BBOLWMJICS BaTHbIA TaMMOH Ha
30-40 muHyT. KpoBoTeueHme 00bI4HO OblJI0 HE3HAUM-
TeNbHbIM, ObICTPO OCTaHaBINBANOCEL CAMOCTOATEb-
HO. 1o 6-MeCcs4HOro Bo3pacTta NPUMEHSJICA 30HA C
OTOrHYTbIM KOHUOM 3 MM. Y oeTen oT 6 mecsueB Ao
1roga — 6 MM. MIHCTPYMEHT C KOHL,OM B 8 MM NCMOJb-
3oBancaygperenort 100 1,5rona nnv npm noBTOPHOM
30HOMPOBAHUM Yy NALMEHTOB cTapLue 6 mecsues. Cpa-
3y nocJsie MaHUNynAauum cnesHole NyTn NPOoMbIBaINCh
pacTBOpPOM aHTUOMOTKUKA ¢ aekcomeTa3oHom 0,1%.
OTa npouenypa cnocobcTBOBaNa yaaneHuto rHos m
CJIN31 N3 CJIE3HOI0 MELLIKa U HOCO-CNe3HOro KaHana,
yCcKop$sa npouecc BOCCTAHOBJIEHUA HOPMaAJlbHOIO
cnesooTtBeeHus. [locne npoBeaeHHOr 0 30HAMPOBaHUSA
HECKONbKO AHel noapsan NoBTOPANCS Maccax crnes-
HOro Mewka. B cnydasax ¢ nonoXxmTenbHbIM NCX040M
00blYHO Ha 2-3-11 AeHb NpeKpaL,anocb rHOeTeYeHMe n
crnes3oTevyeHune, B galbHeliem neveHnm 60bHOM pe-
OeHOK yXe He Hyxxaancs. YooBneTBopuUTebHas gmMHa-
MMKa OTMEYEeHa HaMU y ieTeN, NoOABEPrLUNXCS paHee
6e3ycneLwHoMy JIEHEHUIO HapPY>KHbIM 30HANPOBAHNEM.
B cBs3u ¢ Tem, uto y 11 geteir (29,7%) 6bina obHa-
py>XeHa nonHas 06nmTepaLms HoOCO-CNe3HOoro KaHana,
HapPY>XHOE N 3HA0HAa3as/IbHOE 30HOMPOBAaHNE HE NMpUMe-
HANUCb. TakoW BblpaXXeHHbIN pyOLOBO-CMaeYHbIn NPo-
LLeCC Mbl BbIABAANN MOCIE€ MHOMOKPATHOIO HApPYy>XHOro
30HOMPOBaAHUSA, MPOBELEHHOIO paHee AeTSM B pas-
JINYHBIX YYPEXAEHUAX 34PaBOOXPAHEHUS, B TOM YMUCHE
1 amBynaTopHbIX. B Xxo4e 4acTo NOBTOPSIOLIMXCS 30H-
OMPOBaHUIN HEe y4UTbIBANOCh Hannyme 60bLIOro Kon-
YyeCcTBa CMHYCOB, CKJ1a0K, KJlanaHOB CIe3HOro MeLlKa
[12], 3T CTPYKTYpbI TP2aBMNPOBANUCh. BhilLeyka3aHHas
naTonorus notpeboBana NpoBeaeHNs 0akpUoLUCTOo-
puHOCTOMUN. KpOoMe TOro, K JaHHOMY XUPYPru4ecKkomy
BMeLLaTeNbCTBY NPUXOANNOCH Npmuberatb npu Headdek-
TUBHOCTMW HAPY>KHOIO M PETPOrpagHOro 30HAUPOBaHUS.
JakprouncTopmMHOCTOMMS B OCHOBHOM MCMNOJIb30Baacb
y OETen ¢ 7-NneTHero Bo3pacTa, pexe — ¢ 2-NeTHero.
CyuwiecTByIOT ABa BapuaHTa NpoBeaeHns 4akpuo-
LNCTOPMHOCTOMMUN: HAPYXHbIM U 9HO0HA3aJIbHbIM [10-
ctynowm [8]. B paHHOM nccnenoBaHnm NCNoib30Bancs
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BTOPOW BapmaHT. 10 HalemMy MHEHUIO, 9HO0Ha3albHas
aHJocKonuyeckas 4akpMoumMcTOPUHOCTOMUSA nMena
psg NperMyLLEeCTB: B Xo4e ornepaunn 06pas3oBbiBaiioCh
KOCTHOE «OKHO», PN KOTOPOM OTTOK cyie3bl 6bln 6onee
dU3N0N0OrnyeH; He NPOM3BOANIACKL OTCENapPOBKa Cles-
HOr0 MeLLKa OT OKPY>XaloLLMX TKAHEN, He pa3pyLUanmchb
HEpPBHO-COCYANCTbLIE CBSI3U; CYLLLECTBOBAIA BO3MOX-
HOCTb YCTPaHEHUS B Xo4e ornepaumm aHaTOMUYECKNX
nedekToB, CNoCcoOHLIX OblTb MYCKOBLIM MEXaHNU3MOM
B 9TUONOMMU JAKPUOLMCTUTA.

MNpeponepalMoHHas NoAroToBKa OCHOBbLIBaAaCh Ha
JIe4EHUN OCTPOro U KYNMpOBaHWUM 060CTPEHNSA XPOHN-
4eckoro BocnajnTelbHOro NpoLecca B NoJIocTn Hoca
1 OKOJIOHOCOBBIX Na3yx, a Takxe onpeaeseHnn aHaTo-
MUNYECKMX 0COBEHHOCTEN M apXUTEKTOHMKN BHYTPUHO-
COBbLIX CTPYKTYP NOCPEACTBOM 3HA0CKOMNUYECKOro n
PEHTreHoN0rM4eckoro uccnenoBaHuin. Pewwancsa sonpoc
0 Heo6xoaAMOM 06beMe OnepaTUBHOIrO BMeLlaTeb-
CTBa: TONbKO AAaKPUOLMCTOPUHOCTOMMS UK Kakas-nnbo
Jpyrasi CumynsTaHHasi puHoxupyprus. Mpm nposeaeHnM
onepaumn Mbl NpUaepXMBanncb KOMaHAHOro Noaxoaa:

JINTEPATYPA

XMPYPr-oTOPUHONAPUHroNnor u odpransmonor. Bmewa-
TeNbCTBO MPOBOAMIIOCH N0 KOHTPOIEM S3HO0CKOMMYe-
CKOW TEXHUKN N C UCMOJSIb30BAHNEM MOTOPHbIX CUCTEM
(weriBep, 60p). OKOHYaTEIbHBIM 3TAarOM ONepPaTUBHOIO
BMeLLaTeNbCTBa ABNANAaCh YCTaHOBKA CTEHTA, 2 UMEHHO
[BOMHasa MHTybaums CNnesHoro Mellka 4epes BEPXHIO
M HVXKHIOIO CIe3HbIE TOUKM Nepen TaMnoHaaon nonocTun
Hoca. [1oNnoXnTeNbHbIN Pe3ynbLTaT JIeYEeHUS KOHCTaTu-
poBaH y 33 naumeHToB (89,2%).

B xone nccnenoBaHus Mbl NPULLIA K BbIBOLY, YTO B
[EeTCKOM BO3pacTe Npuv HENPOXOANMMOCTN C/IE3HbIX MY-
Ten paumoHanbHO Npexae BCero ncnosib3osarb KOHCEP-
BaTMBHbIE METObI JIEYEHUS: MACCaX CNe3HOro MeLLKa,
TOnMyeckne aHTMBMOTUKU N aHTUCENTUKN. CnenyioLei
CTYNEHbIO JIe4eHUss MOXET OblTb COYETAHHOE HapyXXHOoe
M peTporpagHoe 3oHanposaHue. PekomeHayem npo-
BOOMTb 9HOOHA3asIbHYI0 4AaKPUOLUCTOPUHOCTOMUIO Y
LeTen TONbKO B c/lyd4ae HeapPEKTUBHOCTN KOHCEpPBA-
TUBHOIO NIe4eHUs, BblpaXxeHHOro pybuoBo-crnaeyHo-
ro npouecca n CTOMKOro HapyLleHns npoxognumMocTm
HOCO-CNe3HOoro kaHana.
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SUMMARY. The article presents the experience of treating children
with impaired lacrimation, suggests optimal methods for detecting
the anatomical level and degree of stenosis of the nasolacrimal canal
and demonstrates the effect of surgical interventions on the lacrimal
ducts: single-stage external and retrograde probing, endonasal
dacryocystorhinostomy under endoscopic control. The above methods
for diagnosing and treating the pathology of the nasolacrimal canal
in children have allowed recovery in 89.2% of cases.

Nasolacrimal stenosis is one of the most widespread
lacrimal system disorders in children [7, 10, 13].
According to the Ministry of Health of Russia and
Rosstat, the number of eye and its adnexa diseases
among children has increased by more than 20% over
the last 15 years in Russia.

Nasolacrimal dysfunction in pediatric practice is
most often manifested by the development of acute
and chronic dacryocystitis [9]. Up to 10% of the world’s
newborn children suffer from dacryocystitis, and the
incidence of various types of this disease in pediatric
ophthalmology of our country reaches 7-13.4% [2, 3, 7].
According to the literature, nasolacrimal dysfunction
can be caused by various pathologies and defects of the
anatomical structure of the nose and paranasal sinusesin
37.3-81.7% of cases[1, 5, 6]. Such ENT diseases include
acute and chronic rhinosinusitis, polyposis, adhesion
and cicatricial changes, septal curvature, adenoiditis
and adenoid hypertrophy, as well as postoperative
dacryological complications (nasolacrimal stenoses
caused by intraoperative injury during sinus surgery)
[11], idiopathic stenosis of the lacrimal ducts [4]. The
above indicates the need for direct participation of
an ENT specialist in the diagnosis and treatment of
lacrimation disorders.

This study involved 37 children aged 0 to 12 years
(29 boys and 8 girls) who were hospitalized with
lacrimation disorders in the ophthalmology department
of the Russian Children’s Clinical Hospital (Pirogov’
Russian National Research Medical University).

The following diagnostic methods were used:
complaints and anamnesis of patients were assessed;

KEY WORDS: stenosis of the nasolacrimal canal, endonasal
retrograde probing of the nasolacrimal canal, dacryocystorhinostomy.

the core symptom was epiphora (watering eye). The
questionnaire was developed, which allowed to find
out the duration and time of lacrimation disorder and
methods of treatment. Joint examination was carried out
by ophthalmologist and otorhinolaryngologist: diagnostic
nasal and nasopharynx endoscopy was performed,
rigid optics 0 and 30 degrees, diameter 2.7 mm and
fiberscope of the same diameter were used. The severity
of the lacrimal disorder was determined using tests that
evaluated the active and passive function of the lacrimal
passages. The examination began with a dye tear duct,
nasolacrimal, and reflux (back extrusion) tests. These
methods are recognized to be the easiest to perform,
do not require special equipment and do not take much
time, which makes them considered screening methods
[14]. Let us present their essence. To perform a dye
tear duct test, we instilled 1-2 drops of 3% colargol
solution in a conjunctival sac. The normal condition of
the lacrimal system was characterized by the fact that
the eyeball was discoloured within 5 minutes and the
colargol passed to the lower parts of the lacrimal duct.
The reflux test was performed as the second stage of
the duct test: after instilling the dye on the conjunctiva
and its further flowing into the lacrimal passages, the
dye had to appear again in the medial angle of eye as
a result of the finger pressure in the projection of the
lacrimal sac. The dye nasolacrimal test of West was also
performed: 1-2 drops of colargol (or fluorescein) solution
were instilled in the conjunctival cavity, and the time of
its appearance in the nasal cavity was recorded. The
indicator was detected when blowing the nose into gauze
or injecting turunda under the inferior nasal concha.
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Contrast-enhanced X-ray and computed tomography
of the paranasal sinuses were used to determine the
anatomical level of stenosis of the lacrimal passages.
We used lipiodol as a dye. Computer tomography was
complemented by 3D modelling. All 37 children (100%)
examined had nasolacrimal stenosis.

Therapeutic tactics were as follows: all children with
nasolacrimal duct obstruction were recommended
to have a finger massage of the lacrimal sac, topical
antibiotics and antiseptics were prescribed. The next
stage of treatment in 26 patients (70.3%) was the
nasolacrimal duct probing. We supplemented the
classical external (through lacrimal points) probing
with endonasal retrograde probing under endoscopic
control using our own method. Generally, endonasal
retrograde probing was performed on children as
early as 7 or 8 months old. Prior to the probing,
a preliminary massage or squeezing of the contents of
the lacrimal sac was performed for several consecutive
days. We used 3 bulbous bougies to probe. The end
of the first probe, bent at a right angle, was 3 mm
long, the second — 6 mm, the third — 8 mm. After
anemization of the middle and inferior nasal passage,
local anaesthesia controlled by a rigid endoscope
(80 degrees, diameter 2.7 mm), the probe was inserted
under the inferior nasal concha along the floor of the
nasal cavity up to half the length of the inferior nasal
passage. During removal, the angled end of the probe
pressed tightly against the vault of the inferior nasal
passage and perforated an obstacle in the opening of
the nasolacrimal duct (mucus plug, thin mucosa layer,
etc.). Often, the presence of the probe at the opening
of the nasolacrimal duct was indicated by the release
of a drop of purulent discharge of the lacrimal sac
into the conjunctival cavity, as well as a typical feeling
of falling off and fixation of the end of the tool. The
probe was usually easy to remove after the procedure.
A cotton swab was inserted into the corresponding half
of the nose for 30-40 minutes. The haemorrhage was
usually insignificant and quickly stopped on its own.
In children under 6 months of age we used a probe
with a bent end of 3 mm; in children from 6 months to
1 year old, 6 mm was used. The 8 mm tool was used in
children between 1 and 1.5 years of age or for repeat
probing in patients older than 6 months. Immediately
after manipulation, the lacrimal passages were washed
with 0.1% antibiotic solution with dexamethasone. This
procedure facilitated the removal of pus and mucus
from the lacrimal sac and nasolacrimal duct and
accelerated the normal lacrimation recovery. After the
probe was performed, the lacrimal sac was massaged
for several consecutive days. In cases with a positive
outcome, purulent discharge and lacrimation usually
stopped on the 2nd-3rd day, and the sick child did not
need further treatment. We have noted a satisfactory
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dynamic in children who had previously undergone
unsuccessful treatment with external probing.

Since we detected complete nasolacrimal duct
obstruction in 11 children (29.7%), no external or
endonasal probing was applied. Such a pronounced
cicatricial adhesion was detected after repeated
external probing previously performed on children
in various health facilities, including outpatient
ones. We did not consider the presence of many
sinuses, folds and valves in the lacrimal sac during
frequent probing [12], and these structures were
injured. The above-mentioned pathology required
dacryocystorhinostomy. Besides, this surgery had to
be performed when external and retrograde probing
was ineffective. Dacryocystorhinostomy was mainly
used in children from the age of 7 years, less often
from the age of 2 years.

There are two options for dacryocystorhinostomy:
external and endonasal access [8]. The second option
was used in this study. In our opinion, endonasal
endoscopic dacryocystorhinostomy had a number
of advantages: a bone window was formed during
the surgery, at which the outflow of tears was more
physiological; there was no separation of the lacrimal
sac from the surrounding tissues, nerve and vascular
connections were not destroyed; it was possible to
eliminate anatomical defects during the surgery that
could be a dacryocystitis trigger.

Preoperative preparation was based on treatment
of acute inflammation and treatment of chronic
inflammation exacerbation in the nasal cavity and
sinuses, as well as determination of anatomical features
and architectonics of intranasal structures by means
of endoscopic and radiological studies. The question
of the necessary extent of surgical intervention was
discussed: only dacryocystorhinostomy or any other
simultaneous rhinoplasty. During the surgery, we
followed a team approach: otorhinolaryngologist and
ophthalmologist. The intervention was done under the
control of endoscopic techniques and using motor
systems (shaver, drill). The final stage of the surgery
was the stent placement, namely double intubation of
the lacrimal sac through the upper and lower lacrimal
points before the nasal tamponade. 33 patients (89,2%)
had positive result of treatment.

During this study we have concluded thatitis rational
to use conservative methods of treatmentin children’s
age whenthereis a lacrimal duct obstruction: massage
of the lacrimal sac, topical antibiotics and antiseptics.
The next stage of treatment can be a combination
of external and retrograde probing. We recommend
performing endonasal dacryocystorhinostomy in
children only in case of ineffective conservative
treatment, pronounced cicatricial adhesion and
persistent nasolacrimal duct obstruction.
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3ABOJIEBAHUAA HOCA U OKOJIOHOCOBbIX NMA3YX

CPABHUTEJIbHbIA AHAJTU3 NPOAYKTUBHOCTHU
MECTHOMN U CUCTEMHOW KOPTUKOCTEPOUOHOM
TEPAINMAU Y NAUUEHTOB C NOJIMMO3HbLIM
PUHOCUHYCUTOM

COMPARATIVE INVESTIGATION BETWEEN THE EFFECTIVENESS OF LOCAL AND SYSTEMIC
CORTICOSTEROID THERAPY IN PATIENTS WITH RHINOSINUSITIS WITH NASAL POLYPS

A.X.HazaHsan, U. K. MopcuksaH, M. H. [NozocsH,
A.K. WykypaH

A. Kh. Nazanyan, I. K. Morsikyan, M. N. Pogosyan,
A. K. Shukuryan

EpesaHckuli 20cydapcmeeHHbili MeOUYUHCKUL yHUsepcumem
umeHu M. lepayu

PE®EPAT. B cTtaTbe NpuBeAEH CPABHUTENbHbIN aHann3 addekTuB-
HOCTW MECTHOW 1 CUCTEMHON CTEPOUAHON Tepannum y nocaeonepa-
LLMOHHbIX NALMEHTOB C NONIMNO3HbLIM PUHOCUHYCUTOM. B nccnepo-
BaHWe BKAOYeHO 115 naumeHToB, Ha4YnHas ¢ nocsieonepaunoHHOro
30-ro gHs. B koHue nccnenoBaHus otMmevyeHa apPeKTUBHOCTb MECT-
HOW 1 CUCTEMHOI CTEPOUAHON Tepanmm o6bEKTUBHBIMU U CYyObEK-
TUBHbBIMU MOKa3aTeNaMn, KOTOPbIE B HACTOSLLLEE BPEMS CHUTAIOTCS
COBPEMEHHBIMU METOAAMW OLLEHKM NMPOAYKTUBHOMO Ie4eHNs n gma-
FHOCTUKU MNOSINMO3HbIX PUHOCUHYCUTOB.

KJTIOYEBBIE CJTOBA: NoAnNO3HbIA PUHOCUHYCUT, annepruieckum
PUHUT, 903NHOPUIBHOE BOCNANEHNE, CEHCUOUNN3NPOBAHHbIE
IMMPOUNTBI.

BeBepeHue

MoNMNO3HbLIN PUHOCUHYCUT — 3TO XPOHNYECKOE BOC-
nanuTensHoe 3aboJsieBaHNe CM3NCTOM 060/1I04KN HOoca
M OKOJIOHOCOBBLIX Ma3yx, KOTOPOe xapakTepusyeTcs
BO3HMKHOBEHNEM U PELVNOMBUPYIOLWLMM POCTOM MOJSIN-
MoB, KOTOPbIE NHOUNBTPUPOBAHbLI NPEVMYLLLECTBEHHO
HelTpodunamm n 3o3nHopunamm. 3adbonesaHue cym-
TaeTcs XPOHNYECKUM, MeLJIEHHO MPOrpPeCCUpPYOLLUM,
B TO >X€ BPEMS 3HaYUTENbHO NPENATCTBYET HOCOBOMY
ObIXaHWIO, MOXET NPUBECTU K MOSIHOMY OTCYTCTBUIO HO-
coBoOro abixaHus [9, 10].

dTuonaroreHes

B o6nactu HaceneHns pacnpoCcTpaHeHHOCTL 60Ne3HM
cocTaenset 1-5% [2], B opraHax nop-3aboneBaHuin —
5-20% [1]. BaboneBaHue yalle BCEro BCTpeyaeTcs y
MY>K4YUH, YaCTUYHO CpefHWIA Bo3pacT 3a60neBaHns Cum-
TaeTca42roga [11]. B P® ¢ nonnnosHbIM pUHOCKMHYCU-
ToM cTpagatoT okono 1 400 000 yenosek. Mo gaHHbIM
3a 2012 ron, B EBpone noAnNO3HbIM PUHOCUHYCUTOM

3KcnepmmeHTaanaﬂ N KIIMHNn4yeckad

OTOPMUHOJNIAPUHIOJI0INA
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2020
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SUMMARY. The article presents data of comparative analysis between
local and systemic corticosteroid therapy in post-operative patients
with chronic rhinosinusitis with nasal polyps. Itincludes a study that
was conducted with the help of 45 patients starting on the 30th post-
operative day. At the end of the study, the effectiveness of local and
systemic steroid therapy with objective and subjective indicators
was registered. They are currently considered to be contemporary
methods for evaluating the diagnostics and productivity of treatment
of chronic rhinosinusitis with nasal polyps.

KEY WORDS: rhinosinusitis with nasal polyps, allergic rhinitis,
eosinophilic inflammation, sensitized lymphocytes.

ctpagaioT 2,0-4,3% HaceneHus [5]. YunTbiBasi BoICOKUIA
ypoBeHb B0NIE3HEHHOCTU 1 YacToe Nnpeapacnonoxe-
HMe NOBTOPEHNA NOJINMO3HOI0 PUHOCUHYCUTA BO BCEM
MUpPE, OH NPOAOMXKAET OCTaBaTbCH B LLEHTPE BHUMAHUSA
uccneposarenen. HecMoTps Ha TOT akT, 4TO B Teye-
Hue nocnegHux 20-30 net 3abonesaHMe UHTEHCUBHO
n3yy4yaeTCq MHOIMOYMUCIEHHBIMU UCCIeg0BaTENAMUN U
B HACTOSLLEee BpeMs OeNCTBYET LUMpoKas nutepaTypa
0 3ab0sIeBaHMN, MEXAHNU3Mbl BO3HUKHOBEHMUS 3abone-
BaHMA OKOHYaTeSIbHO HEU3BECTHBI [4].

CyLLeCcTBYIOT MHOMOYMCIIEHHbIE METO bl KOHCEPBA-
TUBHOIO N XMPYPIruyecKoro sie4eHuns, KoTopble NpoaoI-
XaloT 0CTaBaTbCH HEYA0BIETBOPUTESIbHLIMU.

CornacHo COBpeMEHHbIM NMPeacTaBAEeHNsM, CyLLe-
CTBYIOT TPU OCHOBHBbIX 3TUOJIOFMYECKNUX MeXxaHn3mMa
BO3HWUKHOBEHMUSA NOJIMNO3HOI0 PUHOCUHYCUTA: MHODEK-
LVWOHHO-auieprnyeckoe, ayToMmMMyHHOE U HENPO-
Tpodunyeckoe [3]. Mo gpyrnm npruymMHam oTMeyatoTcs
BUPYCHast 3TUONOruA, reHeTnyeckas npenpacnono-
XEHHOCTb, MEXaHNYEeCKNE N KOHCUCTEHLMOHASIbHbIE
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dakTopbl. B BOBHUKHOBEHUM NOJIMMNO3HOIO PUHOCHK-
HyCcUTa pPoJib MHPEKLMOHHO-aNNeprnieckoro gakrtopa
COCTOMUT B TOM, 4YTO CYyLLECTBYET HENOCPEACTBEHHas
CBSI3b MexXay nHoekumemn, NpoAyKTUBHBIM BOCNAaIeHU-
€M CIN3NCTOM 060J/104KN HOCA U OKOJIOHOCOBBLIX NMa3yx
1 B panbHeliwem obpasoBaHnem nonmnos. BmecTe ¢
TeM OTMevaeTcd GOopMMpoOBaHme ansieprn4eckmx npo-
LLECCOB MO OTHOLLEHMIO K MUKPOOPraHU3mMam v pyrum
annepreHam B opraHn3me, KOTopble Npu ONTESIbHOM
BO34ENCTBUU NMPUBOAAT K BOSHUKHOBEHUIO MEAJIEHHOIO
TUNa CBEPXYYBCTBUTENILHOCTU 1 co3gatoT 6naronpu-
ATHbIE YCI0BUSA ONH AafIbHENLEro NosiBIeHUs Noau-
NOB N PAa3BUTUNHA 04aroBOrO XPOHMYECKOro BOCcnaneHuns
cnm3ucTom ob6onoyku [8].

HekoTopble uccnepgosartenm cymTaloT HeLoCTa-
TOYHO O0KAa3aHHbIM MHMEKLMOHHO-anneprn4eckuni
MexaHM3M BO3HUKHOBEHUS 3a60ieBaHuns, MOTOMY 4TO
BO BPEMS NOJIMMNO3HbIX PUHOCUHYCUTOB MOPGOIIOrn-
yeckasi KapTUHa CNM3NCTO 060N0YKM HOCA U KJTUHU-
yeckue BbisiBNieHUs 3ab6oneBaHNs He COOTBETCTBYIOT
KapTUHe MeLJIEHHOro Tuna anneprn4eckomn peakumm
[2]. Opyras rpynna nccneposartenen npunuceisaeT
MOJSINNO3HbIE PUHOCUHYCUTLI K NCEBAOANIEPIrNYECKNM
peakuusmMm C OTCYTCTBUEM MMMYHOAKTUBHOIO 3Tanau
[aeT r1aBHYIo POJib NatoreHesa oyaram XpoOHUYeCKnx
3aboneBaHuin, NPUCYTCTBMIO MEXaHNYECKNX PaKTOPOB
1 BA3OMOTOpPHOW runeppeaxkTuBHocTu [6]. A. . CTpy-
KOB BbIBEJI TEOPMIO, MO KOTOPO OCHOBHOW MPUYNHON
VMMYHHOIO BOCNasieHUsi B CIM3NCTON 060n0oYKke SB-
NFA0TCHA CEHCUOUNN3NPOBAHHbIE NTMMPOLUTLI, UMELD-
e UMTOTOKCUYeCckKoe N LNTONUTU4eCckoe BNmsHue
[1]. Monb3y aTOM TEOPUK KOHCTATMPYET OpraHocneuu-
dnYECKNin aHTUreH, BoiBsieHHbIN . M. [TopTEHKOBBIM,
BbICOKOE KOJINYEeCTBO KOTOPOro B MOJIMMO3HOM TKaHU
cBUAETENIbCTBYET 06 ay TOMMMYHHOM MPOUCXOXAEHUN
3abosieBaHus.

Mccnenys natoreHes peumnanBmpyoLmnx Noanno3-
HbIX 3TMOMAnTOB, H. A. ApudeHa n A. V. burbaHa B nx
nccnenoBaHUsX rnaBHYo POJib MPOUCXOXAEHUS 3aboe-
BaHWA NPUNUCLIBAIOT MMMYHHOMNATONOMNM4YE€CKNM Mexa-
HM3MaM, B TOM YMCJie BApPMaHTy UMMYHOKOMIJIEKCHOIO
nospexaeHnd. B nonb3dy aTon Teopunn CBUAETENLCTBYET
M3MEHeHMe nokasaTesie KNeTo4HOro v rymopasibHoro
VMMYHUTETa BMeCTe C UHPULMPOBAHNEM MUKPOLINPKY-
JIAITOPHOW CUCTEMbI CIN3NCTOM 0060104kK. CrieayoLwmm
BaXXHbIM 3TMONATOreHEeTUYECKMM MEXAHU3MOM BO3HMK-
HOBEHUS NOJINNO3HOI0 PUHOCUHYCUTA ABJISETCHA CABUI
HenporymMopa’sbHO cucTeMsl. Jloka3aHo, 4TO Yy B60JIbHbIX
C OBYCTOPOHHMM NOJINMO3HBIM PUHOCUHYCUTOM Habto-
JaeTcs 3HaumTeNlbHoe PYHKLUMOHAIbHOE MOBbILWEHNE
MUHEPASIOKOPTUKONA0B HAAMOYEYHUKOB N CHUXEHUE
aHOPOreHHON akTMBHOCTU, TaknM 06pa3om, nokasbiBas
pOnb CABUIOB HEMPOryMOpPasibHOW CUCTEMbI B 3TUONMNA-
ToreHese pa3BuTUs 3aboneBaHus [7]. B o6pazoBaHunm
NoMNMOB B HOCY 1 OKOJIOHOCOBBIX MNa3yx 60JIbLUYIO POJib
urpatoT pasHOBUAHbIE U3MEHEHUSA 9HO0Ha3aIbHOM ap-
XUTEKTOHUKU, KOTOPbIE MPUBOAAT K 0OCTPYKLIMN OCTN-
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omeaTanbHoro komnnekca. K aTomy 4mcny oTHocsTcs
OCTpbI€ U XPOHNYECKNE PUHUTLI, NCKPUBNIEHUS Nepe-
rOpoAKKN HOCa, a TakXXe OTKJIOHEHUS padHbIX CTerneHelk
MYKOLIMIINAPHO CUCTEMBbI.

NccnepoBaHue NpoBoannock B 60/bHUYHOM LLEEHTPE
«9pebyHun», B OTOeNeHnn 3adoneBaHns yxXxo-ropso-Ho-
ca, KoTopoe saBnseTcs 6a3oii nop-3abonesaHuin EFMY.

Llenb nccnepoBaHusa

B nocneonepaunoHHOM nepunoae aaTb CPpaBHU-
TEeNbHbIN aHaNM3 METOA0B KOHCEPBATUBHOIO JIE4EHUS
©0/1bHbIM NONVNMNO3HbIM PUHOCUHYCUTOM, ONUPAasiCb Ha
BbllLieCKa3aHHble aTuonaToreHeTn4eckme GakTop.bl.

MaTepuansl 1 MeToAabl UCCeA0BaHNS

B uccneposaHnu yqacteosanm 115 nauneHToB, Ha-
ynHas ¢ 30-ro gHa nocne onepaunn. MNaumeHTsl ObIIN
BblOpaHbI MO ClieayoLw MM KpUTEPUAM: MONUMO3HbIE PU-
HOCWHYCUTbI, UMeloLLnEe 303NHOPUIIbHOE BO3HUKHOBE-
HWe, KoTopble OblNV NOATBEPXAEHbI LUTONOrMYECKUMMI
nccnenoBaHNAMU yaaneHHbIX TKaHeN, O4HOBPEMEHHOE
MoBbILIEHNE NOCAeAYIOWNX TREX aNNepPronornyeckmnx
KpuTepues y Bcex 60JbHbIX (ToTanbHoe IgE, depmeHT
TpunTasa, 303NMHOGUIIbHBIN KAaTMOHHbLIN 6enok (ECP)),
Nno JaHHbIM MUKPOBNONOrM4YECKNX NCCNIE00BAHNIA, OT-
CYTCTBME NATOrEHHON MUKPOMIOPbI B NOAOCTM HOCA,
BO3pacT — 18 neT u BbILE, OTCYTCTBME APYrUX COMNPO-
BOXAOLMX COMATUYECKUX 3ab601eBaHW.

MaumeHTbl pasgenunucb Ha ABe rpynnbl: B NepBOW
rpynne 6b11m BbiGpaHbl 56 nauneHToB, MCNoJsb30Banach
3HAOHa3aNbHada ctepougHas Tepanuda (MomMeTasoHa
dypoat 400 MKr/oH NPOAOIXMNTENBHOCTLIO 3 Mecsaua),
BO BTOPY!O rpynny BblbpaHbl 59 nauneHToB, Oblna uc-
noJsib30BaHa CMCTEMHad cTepougHada Tepanus (Tpuam-
umHonoHa auetoHng 40 Mr B/M oanH pas).

Pe3ynbTaTtbl M nx 06cyxaeHune

NccnepoBaHne onnnocb Tpu MecsLa, BO BpeEMS
KOTOPOro BCe NaumneHTbl HaxXoAnInch nop amoéynartop-
HbIM HabnogeHnem. [lng cpaBHUTENBHOIO aHanmaa
Oblnun BblGpaHbl Nocnenyowmre 06bekTUBHbIE N CYOb-
€KTUBHbIE KpUTEPUN. I3SMEHEHME annepronornieckmnx
nokasareJsiei IBNseTcs 00bEKTUBHLIM KPUTEPUEM, U3~
MeHEeHMe HOCOBOro AblXxaHnd (N0 NepBOHa4YaibHOM ak-
TUBHOW PUHOMAHOMETPUU), UBMEHEHUE PUHOCKOMMNYE-
cKoli kKapTuHbl. CyObekTUBHbIE KPUTEPUN — UBMEHEHNE
HOCOBOI0 AbIXaHWS Mo xanobam nauneHTa, USMeHeHUs
0BOOHSHUSA, KONMYECTBEHHOE U3MEHEHWE BblOENSEMON
Cnn3u1 13 HoCa.

B pesynsraTte B nepBoii rpynne 60sbHbIX, KOTOPbIE
NONy4Ynnu SHAOHA3aIbHYI0O CTEPOUAHYIO Tepanuio, an-
Nepronorn4yeckme nokasaTenm N3MeHUINCb cneayro-
wmm obpazom: ToTanbHo (uenmkom) IgE-nokasaTens
noHusuncay 13 nauyenTos (22,7%, P < 0,01), bepmeHT
Tpuntasa - y 20 nauyueHToB (36,3%, P < 0,01), 3o3u-
HOPWUIIbHLIN KaTUOHHBLIN 6enok (ECP) — y 8 nauneHToB
(13,6%, P < 0,05). Bo BTOpO rpynmne 60/bHbIX, KOTOPblE
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MONy4YnIn CUCTEMHYIO CTEPOUAHYIO TEpanuio, noka-
3aTenv M3MeHUNNCb CneayowymMm 06pasomM: TOTaslbHO
(uenukom) nokaszartens IgE cnyctuncsa y 41 nauveHTa
(69,5%, P < 0,01), depmeHT TpmnTasa — y 31 naymeH-
Ta (52,1%, P < 0,01), a ECP cHmnaunncsa y 44 nauneHToB
(73,9%, P < 0,05). Mo nepBoHa4anbHOM akTMBHOW PUHO-
MaHOMETPUU YAyULLIEHVE HOCOBOIO AbIXaHWS B MEPBOWA
rpynne 661510 3amMeTHO y 23 naumeHToB (40,9%, P <0,01),
aBO BTOPOV rpynne 3ToT nokasaTesnb nogHancs y 46 na-
umeHToB (78,2%, P < 0,01). Mo puHockonnyecknm gaH-
HbIM, Y BTOPOW rpynnbl 60/bHbIX BUOMMbIE UIBMEHEHUS
CNM3ncToii 060n04km He Habnganmcek. MameHeHus
CYOBLEKTUBHbIX KPUTEPUEB: Y BOJIbHbLIX MEPBOI rPyMb
yJ/ly4ylleHne HOCOBOro AbixaHus Habnopanock y 15 na-
LMEHTOB (27,2%), yny4leHne 060HAHUSA — y 5 nauuneH-
TOB (9,1%), a BblaeneHne cnm3m 3 Hoca yMEHbLLNIOCh
y 38 nauueHToB (68,1%). Bo BTOpOWM rpynne nauneHToB
CyObEKTUBHbIE KPUTEPUN MBMEHUITUCH ClEAYIOLWNM 00-

JINTEPATYPA

3ABOJIEBAHUAA HOCA U OKOJIOHOCOBbIX NMA3YX

pa3oM: HOCOBOE AbIXaHWe yNyyLnnoch y 36 naumMeHToB
(60,8%), BOCCTaHOBNEHNE 0OOHAHUS OTMeTUNN 49 na-
umeHTOoB (82,6%), a ymMeHbLUEeHME BblAENEHNS CN3N U3
Hoca — 44 nayueHTa (73,9%). BaxHo, 4TO y nauMeHToB
OBYX rpynn Bo BpeMSs JyiedeHuns He Habntogancsa noboy-
HbIi 9P EeKT MeanKamMeHTa.

Takum o6pa3om, cTaslo NOHATHO, YTO NaLWEHTHI
BTOPOW rpynrbl, KOTOPbIE MONYYUIN CUCTEMHYIO CTE-
POMAHYIO TEPANUIO, UMENN 3HAYNTENBHOE NMOHUXE-
HUe anneprosiormyecknx nokasartenein, o6 bLeKTUBHOE
BOCCTAHOBJIEHME HOCOBOIO AbIXaHUS, 3HAYNTENIbHOE
ynydleHmne 060HAHMS, YEM NaLMEHTbI NEPBOW rpyn-
Mbl, KOTOPbIE MNOYYMIN 3HAOHA3AIbHYIO CTEPOUAHYIO
Tepanuio. Bce Bbillecka3daHHOE pa3peLlaeT npea-
rnonaraTb, YTO CUCTEMHAs CTepongHasa Tepanus siB-
nsaetcsa 6onee apdHeKTUBHBIM METOLOM AN nocne-
ONepaLMoOHHOro BEAEHUS NALVEHTOB C NOIUMO3HbIM
PUHOCUHYCUTOM.
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COMPARATIVE INVESTIGATION BETWEEN
THE EFFECTIVENESS OF LOCAL AND SYSTEMIC
CORTICOSTEROID THERAPY IN PATIENTS
WITH RHINOSINUSITIS WITH NASAL POLYPS

A. Kh. Nazanyan, I. K. Morsikyan, M. N. Pogosyan,
A. K. Shukuryan

Heratsi’ Yerevan State Medical University

SUMMARY. The article presents data of comparative analysis between
local and systemic corticosteroid therapy in post-operative patients
with chronic rhinosinusitis with nasal polyps. It includes a study that
was conducted with the help of 45 patients starting on the 30th post-
operative day. At the end of the study, the effectiveness of local and
systemic steroid therapy with objective and subjective indicators
was registered. They are currently considered to be contemporary
methods for evaluating the diagnostics and productivity of treatment
of chronic rhinosinusitis with nasal polyps.

Introduction

Rhinosinusitis with nasal polyps is a chronic
inflammatory disease of the mucosa of the nose and
the paranasal sinuses, characterized by the emergence
and recurrent growth of polyps, which are infiltrated
mainly by neutrophils and eosinophils. The disease is
considered chronic, slowly progressing, and at the same
time significantly blocks nose breathing, and canlead to
complete inability to breathe through the nose [9, 10].

Etiopathogenesis

The prevalence of the disease is 1-5% [2] and
5-20% in ENT organs [1]. The disease is more common
in men, with a partial mean age of 42 years old [11].
About 1,400,000 people in Russia suffer from chronic
rhinosinusitis with nasal polyps. According to data
from 2012, 2.0-4.3% of the population in Europe suffer
from chronic rhinosinusitis with nasal polyps [5]. Given
the high level of pain and the frequent predisposition
of arecurrence around the world, chronic rhinosinusitis
with nasal polyps continues to be the focus of research
even though the disease has been intensively studied
by numerous researchers over the past 20-30 years
and there is now extensive literature on the disease. The
patterns of disease onset are not definitively known [4].

There are numerous methods of conservative and
surgical treatment, which are still unsatisfactory.

According to modern concepts, there are three major
etiological patterns of onset of chronic rhinosinusitis
with nasal polyps: infectious allergic, autoimmune, and

KEY WORDS: rhinosinusitis with nasal polyps, allergic rhinitis,
eosinophilic inflammation, sensitized lymphocytes.

neurotrophic [3]. The viral etiology, genetic predisposition,
mechanical and consistency factors are noted for other
reasons. The role of the infectious allergic factor in
the onset of chronic rhinosinusitis with nasal polyps is
that there is a direct link between infection, productive
inflammation of the mucosa of the nose and the paranasal
sinuses, and the subsequent occurrence of polyps.
At the same time, allergy in relation to microorganisms
and other allergens in the body are noted, prolonged
exposure of which leads to the appearance of a delayed
type hypersensitivity and creates favourable conditions
forthe further appearance of polyps and the development
of focal chronic mucosa inflammation [8].

Some researchers believe that the infectious allergic
pattern of the disease onset is insufficiently proven,
because the morphological pattern of the nasal mucosa
and clinical detection of the disease do not correspond
to the pattern of a delayed allergic reaction during
chronic rhinosinusitis with nasal polyps [2]. Another
group of researchers attributed chronic rhinosinusitis
with nasal polyps to pseudoallergic reactions without
an immunoactive stage and gives the primary role of
pathogenesis to foci of chronic diseases, the mechanical
factors and vasomotor hyperreactivity [6]. Strukov A. G.
deduced the theory that the primary cause of immune-
mediated mucosalinflammation is sensitized lymphocytes
with cytotoxic and cytolytic effects [1]. This theory is
supported by the organ-specific antigen detected by
Portenkov G. M., the high amount of which in the polyp
indicates the autoimmune origin of the disease.

Experimental and clinical
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Researching the pathogenesis of recurrent ethmoid
sinusitis with polyps, Arifena N. A. and Bigbana A. . in
their studies attributed the primary role of the disease
origin to immunopathological mechanisms, including
an immune complex damage. This theory is supported
by changes in cellular and humoral immunity indicators
along with infection of the mucosal microcirculation.
The nextimportant etiopathogenetic pattern of onset of
chronic rhinosinusitis with nasal polypsis the shiftin the
neurohumoral system. The patients with bilateral chronic
rhinosinusitis with nasal polyps have been shown to have
a significant functional increase in mineralocorticoids
and an androgenic deficiency, thus showing the role of
neurohumoral system shifts in the etiopathogenesis of the
disease [7]. Asignificantrole in the emergence of polyps
in the nose and paranasal sinuses is played by various
changes in endonasal architectonics, which lead to the
ostiomeatal complex obstruction. These include acute
and chronic rhinitis, deviated septum and mucociliary
system deviations of different degrees.

The study was performed in “Erebouni” Medical
Centre, in the ENT diseases department, which is base
of ENT diseases of YSMU.

Objective of the study

The objective of the work is to give comparative
analysis of the methods of conservative treatment of
patients with chronic rhinosinusitis with nasal polyps in
the postoperative period, based on the above mentioned
etiopathogenetic factors.

Study materials and methods

The study involved 115 patients starting on the 30th
day after surgery. Patients were selected according to
the following criteria: rhinosinusitis with nasal polyps with
eosinophilic origin, which were confirmed by cytological
studies of removed tissue, simultaneous increase of the
following three allergy criteria in all patients (total IgE,
tryptase, eosinophil cationic protein (ECP)), according to
microbiological studies, absence of pathogenic microflora
in the nasal cavity, age is 18 years and above, absence
of other accompanying somatic diseases.

Patients were divided into two groups: the first group
included 56 patients, and endonasal steroid therapy was
used (mometasone furoate 400 mg/day for 3 months);
the second group included 59 patients, and systemic
steroid therapy was used (triamcinolone acetonide
40 mgi. m. once).

Experimental and clinical Ne 2 (03)
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Results and its discussion

The study lasted three months, during which all patients
were under outpatient care. The following objective
and subjective criteria were chosen for comparative
analysis. Change of allergy indicators is an objective
criterion, change of nose breathing (according to initial
active rhinomanometry), change of rhinoscopic picture.
Subjective criteria are change of nose breathing according
to the patient’'s complaints, change of sense of smell,
quantitative change of excreted nasal mucus.

As a result, the allergy indicators in the first group
of patients who received endonasal steroid therapy
changed as follows: total (whole) IgE indicator decreased
in 13 patients (22.7%, P < 0.01), tryptase decreased
in 20 patients (36.3%, P < 0.01), eosinophil cationic
protein (ECP) decreased in 8 patients (13.6%, P < 0.05).
As a result, the allergy indicators in the second group
of patients who received systemic steroid therapy
changed as follows: total (whole) IgE indicator decreased
in 41 patients (69.5%, P < 0.01), tryptase decreased
in 31 patients (52.1%, P < 0.01), and ECP decreased in
44 patients (73.9%, P < 0.05). According to the initial active
rhinomanometry, improvement of the nose breathing
was noticeable in 23 patients of the first group (40.9%,
P <0.01) and in 46 patients of the second group (78.2%,
P < 0.01). According to rhinoscopic data, no visible
mucosa changes were observed in the second group of
patients. Changes in subjective criteria: improvement of
the nose breathing in the first group was noticeable in
15 patients (27.2%), improvement of sense of smell —in
5 patients (9.1%), and nasal mucosa discharge decreased
in 38 patients (68.1%). The subjective criteriachangedin
the second group of patients as follows: nose breathing
improved in 36 patients (60.8%), recovery of sense of
smell was noted in 49 patients (82.6%), and a decrease
in nasal mucus secretion — in 44 patients (73.9%). It is
important that no side effects of the drug were observed
in both groups of patients during the treatment.

So, it became clear that patients of the second
group who received systemic steroid therapy had
more significant reduction in allergic parameters,
objective recovery of the nose breathing, more significant
improvement of sense of smell than patients in the first
group who received endonasal steroid therapy. All the
above suggests that systemic steroid therapy is a more
effective method for postoperative management of
patients with chronic rhinosinusitis with nasal polyps.
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3ABOJIEBAHUA YXA U CYPAOJIOIMNA

NJIOMBUPOBKA NMOJIYKPYXXHOIO KAHAJIA B JIEHEHUU
roOJIOBOKPYXEHUA NMPU PUCTYJIAX IABUPUHTA
BOCHAJIUTENIbHOIO rEHeE3A

SEALING OF THE SEMICIRCULAR CANAL IN THE TREATMENT OF VERTIGO
IN LABYRINTHINE FISTULA OF INFLAMMATORY ORIGIN

E.B.rapos, E. B. bati6akoea, B. H. 3eneHnkoea, O. B. Dedopoea,
E.E.lapoea, T.[. MapmupocaH

E. V. Garov, E. V. Baibakova, V. N. Zelenkova, O. V. Fedorova,
E. E. Garova, T. G. Martirosyan

6Y3 «HayyHo-uccnedosamenobckuli KNUHUYECKUU UHCMumym
omopuHonapuHzonoauu umeHu J1. U. Ceepxeeckozo»
Henapmamenma 30pasooxpaneHus 2opoda Mockebi

PE®EPAT. Llenb nccnepoBaHus — aHanna abddeKkTMBHOCTA NIOM-
OUPOBKN NMOJIYKPYXXHOrO KaHana B JIe4HeHUN roIOBOKPYXEHUS npu
ductynax nabupuHrta (PJ1) BocnanutenbHoro reHesa. Nnomobumpos-
ka pedekTta nonykpyxHoro kaHana (MK) BoinonHeHa y 33 60NbHbIX
®J1. Nocne onepaunn B 0OTAANEHHOM Nepuoae riyxota onepupo-
BaHHOro yxaBo3Huknay 1(3%) naymeHTa, npekpaLlleHne npeccop-
HOrO roIOBOKPYXEHUS [OCTUTHYTO Yy 32 (97%). Mpun coxpaHeHun
MaTpukca xonecteaTtombl Ha ®JT NOBbILLIEHME MOPOrOB KOCTHOM
nposoaumocTu (KIM) otmeyveHo B 3 (6,2%) cnyyvaax u rnyxorta —
B 1(2,1%), ymeHbLLeHne ronoBokpyxeHus —B 5 (10,4%) n coxpaHeHmne —
B 4 (8,3%); npun nnactuke ®J1 — B 3 (3,4%), B 2 (2,3%), B 6 (6,9%)
n B 5 (5,7%) COOTBETCTBEHHO.

KJTIOYEBBIE CJIOBA: XpOHMYECKUIA FTHOWHbLIA CPEeAHUN OTUT, Xone-
cTeatoma, ductyna nabmpuHTa, XMpypruyeckoe eyeHume.

BeepeHue

ductyna nabupuHta (PJ1) BoiISBNAETCA Y
5,7-8,3% GO0NbHbIX XPOHUYECKMM FTHOMHBIM CPEaHUM
otutom (XI'CO), BbI3bIBas nepudepmnyeckmne Koxaeo-
BecTuUOynspHble paccTpoiicTea [8, 13, 17]. MpuunHoii
KOCTHOW pe3opbuun npu XIFCO B 79-99% cnyvaes
SIBNSIETCS XOJIeCTeaTOMa, TOr4a Kak BblpaXeHHOEe BOC-
naneHue 6e3 Hee — B 8,2% [8, 9]. O6pasoBaHue OJ1y
6onbHbIX XI'CO ¢ xonecteaToMom NPONCXoOuT BCe -
cTBUE gnuTensHoro (6onee 10-20 neT) BOocnanutenb-
Horo npouecca B 97% cnydaeB. 910 U 0ObACHAET He-
obxoammocTb npegnonarate ®J1 Npu ANTENBHO NPO-
Tekatowem XIF'CO n Bo BCex cnyyasax XxolecTeatToOMHOro
npouecca [3]. 3-3a n0OBEpXHOCTHOrO aHaTOMUYECKOro
pacnonoXeHns BO BXOAE B @HTPYM laTepPanbHOro no-
nykpyxHoro kaHana (MK) y 85-100% 60nbHbIX BCTpe-
yaeTtcs ®J1 MeHHO aTOro kaHana, pexe — apyrmx MK
M MHOXeCTBEHHble [1, 7, 8, 17].

Knaccudunumpyiot dJ1 no guameTpy (ManeHbkune —
< 2 MM 1 6onbLlUMe — > 2 MM), MPUHMMAas BO BHUMaHME
OTHOLLUEHME 3HA0CTa K MaTPUKCY XolecTeaToMbl U ry6u-
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SUMMARY. The purpose of the study is to analyze the effectiveness
of sealing of the semicircular canal in the treatment of vertigo with
labyrinthine fistula (LF) of inflammatory origin. The sealing of the
defect of the semicircular canal (SC) was performed in 33 patients
with LF. After surgery in the long-term period, deafness of the
operated ear occurred in 1 (3%) of the patient, pressor vertigo was
stoppedin 32 (97%). While maintaining the cholesteatoma matrixin
the LF, anincrease of bone conduction thresholds (BCT) was noted in
3(6.2%) cases, deafnessin 1 (2.1%), adecrease invertigoin 5 (10.4%)
and preservationin 4 (8.3%); with LF plastics, results were 3 (3.4%),
2 (2.3%), 6 (6.9%) and 5 (5.7%) respectively.

KEY WORDS: chronic suppurative otitis media, cholesteatoma,
labyrinthine fistula, surgical treatment.

HY AecTpyKkuumn (npegdunctyna, KocTHas 3p0o3us 1 Nnon-
Has apo3usd) [8, 13]. HekoTopblie 0603Ha4alOT pasmep u
JIoKann3aumio kak orpaHMyYeHHble, pacnpoCTpPaHeHHble
1 MHOXECTBEHHbIE (MOHMMas nog nocneaHum eucTy-
nol MK n ynntkn) [1, 7, 14]. Apyrve BolAensoT 3p03unto
KOCTHOW CTeHKN 6e3 BOBJIeYeHUs aHpocTa (npeadu-
CTyna), 9po3uto 3HA0CTA C UHTAKTHLIM MEMOPaHO3HbLIM
NnabupuHTOM (a — He BOBJIEYEHO nepunmmdaTnyeckoe
NPOCTPaHCTBO, 6 — 3p03usi nepnnnMaeaTMyeckoro npo-
CTPaHCTBAa) N 3P03U1I0 3HO0NMMGATNHECKOr O NPOTOKa
nabwupwunTa [10].

OnarHocTtuka dJ1 ocHoBaHa Ha aHaMHECTUYECKUNX
OaHHbIX, xanobax nayMeHToB, peaysibTaTax 0OTOMMU-
Kpockonuu, NpoBeaeHns NpeccopHomr Npobbl (Gu-
CTYJIbHbIN CMMNTOM, NpsMas npoba M. @. LibiToBuya),
ayamosornyeckmnx uccnenoBaHuin, BECTUbynomMeTpum,
OTOHEBPOJIOrMYECKOrO U PEHTIeHOI0rMY4eckoro 06-
cnepoBaHus 60JbHbIX. TWaTenbHbI aHaIn3 gaHHbIX
obcnenoBaHNs NauMEHTOB NO3BOJISIET ELLEe Ha foorne-
pauMoHHoM aTare BbiaBuTb PJ1, koTopas nposiBaseTcs
3anNn3o4amMum CUCTEMHOI0 roJIOBOKPYXEHUS B aHaMHe3e
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y 64%, GUCTYNbHBIM CUMATOMOM WU MPECCOPHbLIM
rosIoBOKpPY>XeHnem npm ocmotpe — y 50-85% 605b-
Hbix [1, 12]. MyxoTa Ha JOOMNEpPaLVNOHHOM 3Tane npu
®J1 BoisiBnsieTcs y 3-14% nauveHTtos [13, 17]. B 10 xe
BpeMsi HEKOTOPble aBTOPbLI 0OTMeYan 6ecCMMNTOMHOE
TeueHne ®J1y 33-58% naumneHToB [1, 13]. BaxHyto posb
B anarHocTuke MJ1 nrpaet koMnbloTEpPHas TOMorpadus
(KT) BuCO4HbIX KOCTEN, KOTOpPas B 55-97% cnyyaes no-
3BonsieT anarHoctupoBatb PJ1[2, 7, 12, 17].

CsoeBpeMeHHoe BbisiBiieHne ®J1 npun XFCO nosso-
NSeT nnaHMpoBaTb 06bLEM XMPYPrMYecKoro BMeLla-
TENbCTBA, NPEeA0TBPATUTbL PA3BUTUE TAXEbIX KOXJIE0-
BECTUOYNSIPHbBIX N BHYTPMUYEPENHbIX OCNIOXHEHWNI. Xa-
pakTep onepauum n metoauka obpadotku ®OJ13aBucaT
oT nokanusauum n pasamepa ®J1, ot pacnpocTpaHeHus
XONiecTeaTOMbl U XapakTepa BOCNaneHus, OT COCTOSI-
HUS C/IYXOBOI N BECTUOYNSAPHOI PYHKLWIA BONBHOMO
1 30,0POBOro yxa, 0T 0cO6EeHHOCTEN aHAaTOMUM BUCOY -
HOW KOCTU 1 onbiTa xmpypra [1, 11].

Kak npaBuno, y 60nbHbix XTCO ¢ xonecteaToMo,
0CNOXHEHHOW DJ1, BEINOMHAOT KNAacCUYECKYHO TN MO-
ANPULUMPOBAHHYIO paavikKanbHYO MaCTONASKTOMUIO C
NOJIHLIM YAANEHVUEM XONeCTeaToOMbl, C SIEMEHTAMU pe-
KOHCTPYKUMn nnn 6e3 [1, 13]. ABoT cnocobbl 06paboTKu
®J1 po cux nop anckyTupytotTcsa. MHorme npu Boibope
cnocoba opueHTupytoTcsa Ha paamep PJ1 n rnydbuHy
MHBa3uM xonecteatomsl [7, 16]. [0 MHEHUIO MHOTUX
ncecnepoBateneit, TpaanuMoHHbIe MeToabl 06paboTkm
®J1nocne onepauumn galoT paBHO3HaYHbIE Pe3ybTaThl
CJIYyXOBOW YHKUUW: NMPpU yoaneHun MmaTtpmukca xone-
CTeaToMbl C nocnienytoLen nnactukon dJ1 pasznmyHbl-
MU ayTOTKaAHAMU — COXPaHeHue (yny4dweHue) cnyxay
84-87%, yxyaweHue —y 11%, rnyxota — y 5-6%; npm
coxpaHeHun — 83-95%, 14% n 3% COOTBETCTBEHHO
[12, 14]. Apyrne cBUAETENbCTBYIOT O MOBbILLIEHUMN MO-
poroscnyxano K e 11-23% v rnyxote B 6,0-9,7% cny-
YyaeB nocne yganeHus maTpmkca xonecrteatomsl ¢ GJl
[5, 6, 13]. Ans nnactmnkn GJT1ncnonb3yoTcs aytodpacums,
NePUXOHAPUNA, MbILLLLA UM KOCTHAA CTpyxka [7, 17].
OTmeuaeTcs, YTO NCMONb30BAHME KOCTHOIMO «naLiTe-
Ta» AN NAaCTUKK JAET Ny4lume pe3ynbTaThl B IEHEHUN
roJIOBOKPYXEHUs B CpaBHeEHMN 6e3 ero ncrnosib3oBa-
Hua [17]. Ana npodunakTUKm KOX1e0BECTUOYNAPHBIX
HapyLWEHUN HEKOTOPbIE PEKOMEHAYIOT MaHyaNlbHOE
yhoaneHue MaTpukca n MHTpaonepaunoHHOE NHTpaee-
HO3HOEe BBeaeHune ropmoHos [8, 10, 12, 13].

OpHako y 2,2-22,0% 60sbHbIX 3T onepaunun He
Bceraa n3dtasnsatoT 60JibHbIX OT BECTUOYISAPHbIX Ha-
pyLEHU, 4TO 0OYCNIOBNEHO COXPAHEHMEM KOCTHOIO
nedekTa nabUpUHTHO Kancynbl, Yalle npu 60abLWnx
&N [7, 13]. Ansa nopasneHns BeCTUOYNAPHbLIX MPOSB-
nexHnii dJ1 HekoTopbIE MPUMEHSIOT CENEKTUBHYIO Na-
3epogecTtpykumto (CJ14) amnynapHoro peuentopa lK,
pocturasa y 96,5% apPekTMBHOCTU HE3ABUCUMO OT
MeToamkmn o6pabotku puctyn [1]. pyrue ncnonbayoTt
YaCTUYHYIO NaBUPUHTIKTOMMIO U OKKJTIO3UI0 MPOCBeTa
MK npn ®J1 y 60nbHbIX XI'CO, pocturas y 100% npe-
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KpaLLeHMs roJI0OBOKPYXEHMS NP MOBbILLIEHNN KOCTHBIX
noporos cnyxay 9-12% [4, 15].

B To e BpeMs, kakyto 6bl TEXHUKY 06paboTku PJT HM
BbIMOJIHANIN, MHOTUE CBUOETENIbCTBYIOT, YTO MPUYMHbI
KOX/1€0BECTUOYJIAPHbIX HAPYLLEHMIA NMoce onepaumn
obycnoBneHbl owmnbkoii B anarHocTuke MJ1, nokannsa-
umen n paamepom GUCTys, HEOCTOPOXHLIMU MaHUMY-
naumamMmmn Ha PJ1, acnmpaumen XnakocTm n3a nabupmrHra
Npu CHATUM MaTpukca n obpaboTkoii PJ1 B ycnoeusax
aKTUBHOro Bocnanexus [8, 12, 13].

Lenb uccnepoBaHua

AHanna apdOEeKTUBHOCTM MNJIOMOUPOBKUN NMONYKPYX-
HOrO KaHasa B Jie4eHNM roI0BOKPYXeHUS Npu GUCTY-
nax nabupuHTa BOCnaJnTenbHOro reHesa.

MaTtepuanbl ¥ MeTOAbl UCCNIE40BAHUS

B otoene mukpoxupyprumv yxa uHctutytac 1970 no
2018 rog xmpyprmuyeckoe ie4eHme C UCMoib30BaHNEM
pasnuyHbiX MeToamk nposeneHo 216 6onbHbIM XFCO
C X0JlecTeaTtoMon, 0CNOXHEHHbIM DJ1. BceM 60/bHbIM
Ha JOoONepauMoOHHOM 3Tane NPOBOANIIOCE KOMIMIEKCHOE
obcnepoBaHue, BKIOYaloLWee OCMOTP JIOP-OpraHoB
(c oToMmuKpockonuen), ayaononorn4eckoe n OToOHEB-
ponoruyeckoe o6cnenoBaHue (C BeCTMbynomMeTpueit),
KT BuCo4HbIX KOCTEN. B nocneonepaunoHHOM Nepmo-
[e naumeHTbl ocMaTpuBanmch yepes 3, 6 mecsaues,
1 rop n 6onee c ayamonormieckmm obcnenoBaHmeM.

Pe3ynbTaTtbl N nx o6cyxaeHue

Mo paHHbIM oToMUKpockonuu, y 140 (64,8%) 6onb-
HbIX ObI1 3NN~ N ANUMESOTUMNMAHMUT C X0JIeCTeaTOMOW,
y 76 (35,2%) — coCcTOsIHME NOCNE CaHMPYIOLLVX Onepaumi
no nosoay XIFCO. OUCTYNbHbIA CUMITOM OTMeYascs
B 169 (78,2%) cnyyasx. [10 gaHHbIM TOHANBHOM NOPO-
rosow ayamomeTpumn (TTA), KOHOYKTUBHASA TYrOYXOCTb
BbiiBNIeHa y 64 (29,6%), cmewaHHasa — y 140 (64,8%)
n rnyxota —y 12 (5,6%) 6onbHbIx (Tabn. 1). Mo HawmMm
HabnAEHNAM, YYNTbIBAS COYETAHHOE BO3AENCTBME
BOCMAJIEHNS HA CNYXOBYIO U BECTUBYNAPHYIO DYHKLNMN,
XapakTep TYrOyxoCTn SBASICA OTPAXEHNEM YTHETEHUS
BeCTUOYNSAPHON PyHKUUW. PEHTreHoBCKME nccneno-
BaHMS BbIMOJIHEHbI Y BCEX NALMEHTOB, HO KT BUCOYHbIX
kocTen — Tonbko y 116 (53,7%), n BO BCex cnyyasx Bbl-
asneHa ®J1, 4yTo cBUAETENBLCTBYET O BLICOKO MHGOP-
MaTMBHOCTU METOAA.

Bei6op meToamkm 06pabdoTkun dJ13aBmcen ot UHTEH-
CMBHOCTM 1 XapakTepa CUCTEMHOIO FOJIOBOKPYXEHUS,
BbIP2>XXEHHOCTU MPECCOPHOr0 FOIOBOKPYXEHUS, COCTO-
SIHWS CNTYXOBOW 1 BECTUOYNSAPHOI QYHKLMIA, NoKannaa-
umn n pasamepa GJ1, BbipaxkeHHOCTU BOCNANNTENbHOIO
npoLecca B CpegHeEM yxe, OT METOAUKU PAHEE BbIMOJI-
HEHHOW onepaunu 1 Buaga aHecTe3mm npu onepauun.
Bcem 601bHbIM MpOBOAMIACH CaHMPYOLLLAs onepaums
Ha CpeAHEM yxe NN peBu3uns nocreonepaLmoHHON
nonocTun: y 48 ¢ coxpaHeHnem MaTpukca xonecrteaTo-
Mbl in situ Ha pucTtyne, y 109 — c ynaneHmem matpukca
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Ta6nnya 1
KnuHuuyeckune nposisneHnsa pucTyn nabupunHTa y 60J1bHbIX Pa3sINYHbIX Frpynn
MeTtoauka 06paboTku GpUCTynbl NaGUPUHTa

KnuHuyeckue nposiBneHuns Bcero
ductyn nabupuHTa CoxpaHeHue MmaTpukca Mnactuka puctynbl CnpA nabupuHta

(n=48) (n=109) (n=59)
PUCTYNbHBIN CUMNTOM 41 (85,4%) 69 (63,3%) 59 (100%) 169 (78,2%)
KOHAYKTMBHas TYroyxocTb 19 (89,5%) 38 (34,9%) 7(11,8%) 64 (29,6%)
CMellaHHas TyroyxocTb 27 (56,3%) 64 (58,7%) 49 (83,1%) 140 (64,8%)
MyxoTa 2 (4,2%) 7 (6,4%) 3(5,1%) 12 (5,6%)

Ta6nnya 2
XapakTepuctuka GucTyn nabnpuHTa 'y 60sibHbIX Pa3JIN4HbIX FPyNn
MeToauka o6paboTkm pucTynbl NadbUpuHTa

Xapaxtepuctuka ®Ji CoxpaHeHue maTpukca Mnactuka puctynbl CNA naGupuHTa Bcero

(n=48) (n=109) (n=59)
NatepanbHbiin MK 43 (89,5%) 91 (83,5%) 49 (83,0%) 183 (84,7%)
NatepanbHbiin n BepxHuin MK 1(2,1%) 5(4,6%) 6(10,2%) 12 (5,6%)
NatepaneHbiti n 3agHunii NK 1(2,1%) 2(1,8%) - 3(1,4%)
JlatepanbHblii, BEPXHUI _ o o o
W sanHmii MK 1(0,9%) 1(1,7%) 2(0,9%)
NatepanbHbiii, BepxHui MK

1(2,1%) 1(0,9%) 1(1,7%) 3(1,4%)
1 MTPOMOHTOPUYM
JlarepanbHhei MK 2 (4,2%) 2 (1,8%) 1(1,7%) 5 (2,3%)
1 MPOMOHTOPUYM
BepxHuii MK - 6 (5,5%) 1(1,7%) 7 (3,2%)
Bcero 48 (100%) 109 (100%) 59 (100%) 216 (100%)
OrpaHunyeHHas ®J1 (< 2 Mm) 38 (79,2%) 47 (43,1%) 8 (13,1%) 93 (43,1%)
PacnpocTparentas @71 7 (14,6%) 59 (54,1%) 49 (83,1%) 115 (53,2%)
(>2Mm)
MHoxecTBeHHas 3(6,2%) 3(2,7%) 2 (3,3%) 8 (3,7%)
MaTtpukc Ha PJ1 42 (87,5%) 99 (90,8%) 53 (90,0%) 194 (89,8%)
Peonepauun 11 (22,9%) 35(32,1%) 30 (51,0%) 76 (35,2%)

C nocneaytouien nnacTukon nnn nnomémnposkon dJl
pPasnnYHbIMK ayTOTKaHAMU, Y 59 — C COXpaHEHUneEM,
yoaneHnem maTpukca, naacTukon uian niomMonpoBKomn
®J1 v CNA nabupunHTa.

OrpaHuyeHHas pucTyna BoiseneHay 93 (43,1%) 6onb-
HbIX, pacnpocTpaHeHHas —y 115 (53,2%) n mHoxe-
cTBeHHas —y 8 (3,7%). Hanbonee yacTo (y 84,7%) Bbl-
ABNANUCHL GUCTYNbI NatepasnbHoro MK, pexe ucTynbl
natepanbHOro n BepxHero (y 5,6%) n sepxHero K
(y 3,2%). MaTpukc xonecteatomMbl Ha PJ1 onpepenancs
B 194 (89,8%) cnyyasx (tabsn. 2).

Mpwu oueHke YacToTbl guarHocTukm AJ1y 60nbHbIX
XI'CO oTMeueHo cHuxeHune ee BoigBneHus ¢ 2009 no
2018 ron, oo 7,5% (o6HapyxeHo 68 ®J1y 912 onepwu-
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POBaHHbIX MO NOBOAY xonecteatoMbl nauneHToB XICO)
B cpaBHeHue c nepunogomc 1970no2009ron -y 8,7% [1].

B nByx nocnegHux rpynnaxy 33 (19,6%) nauneHToB
npu o6HaxeHun PJ1 BbINOHEHA NIOMOMPOBKA NpocBeTa
MNK: nnombuposka npoceeta MKy 22 n ¢ CJ14, nabupuH-
Ta -y 11. U3 Hux y 31 (93,9%) 605bHOro obHapyxeHa
pacnpocTpaHeHHas (> 2 mm) DJTny 12 (36,4%) — 6bina
peonepauuvs. ductyna natepansHoro MK BbisBneHa
B 28 (84,9%), natepanbHOro n BepxHero — B 4 (12,1%)
n BepxHero — B 1 (3%) cnyuyae.

TexHuka nnombumposkn DJ1 3akoyanacb B coxpa-
HEeHMWN MaTpUKCa X0JiecTeaToMbl B Npoekuum gedekra
3amHTepecoBaHHOro NK go koHua caHupytoLero atana
onepaumn. 3aTteM MaTPUKC X0JIeCTEaTOMbI MaHyaslbHO
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C UCMOJIb30BaHMEM TOHKOIr0 HAKOHEYHMKa acnuparopa
yoananm ¢ gedekra v na10THO TaMNOHMPOBaNN NpPo-
ceeT aytodauuen. B 11 (33,3%) cnyyasax npm CHATUN
mMaTtpukca Habnoganace nepennmdopes.

B paHHeM nocneonepauMOHHOM Nepuoe y BCex na-
LMeHToB nocne naomoumposku MK otmevyeHo BpemMeH-
HOe noBbIleHne noporos cnyxa no KMua 10-20 gb, kak
1 Npu gpyrux metogukax oopabotkn dJ1. Bce naumeHTbl
nonyyanun aHTnbakTepuasnbHylo, rOPMOHasnbHYI0 1 0be-
36onuBatoLLyio Tepanuto. NocneonepaunoHHbIn nepu-
oAy 605bHbIX nocne nnoMmbuposku MK He oTnnyancs ot
nocneonepaymMoHHOro nepruoaa y naumMeHToB opyrmx
rpynn. B otaaneHHOM nepmone rnyxota onepmpoBaHHoO-
ro yxa Bo3Huknatonbekoy 1 (3%) naymeHta npu coyeTta-
HuK ¢ CJ1[,. YMeHbLLEHME MPEeCCOPHOro roJIOBOKPYXe-
HUS, @ B aNbHENLLEM €ro NPeKpaLLeHne 4OCTUNHYTO Y
32 (97%) 60nbHbIX. Jlydline pesynstaTbl OTMEYEHbI Npu
ncnonb3oBaHuu nnomobuposku MNK e covetannm c CJ14.
Mpwn coxpaHeHnn maTpurKca xonecteaTtomsl Ha dJ1 no-
BbilweHme noporos Kl oTtmeyeHo B 3 (6,2%) cnyyaax n
rnyxota — B 1 (2,1%), yMeHbLLUEHNE rONOBOKPYXEHUS —
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B 5 (10,4%) n coxpaHeHune — B 4 (8,3%). Mpwn nnactuke PJI
noBbilweHue noporos KIMotmeuyeHo B 3 (3,4%) cnyyasx
nrnyxota - B 2 (2,3%), yMEHbLUEHVE FONIOBOKPYXEHUS —
B 6 (6,9%) n coxpaHeHue — B 5 (5,7%).

BbiBOAbI

Takum 06pa3om, BCE MCMoJib3yeMble MeToAMKM 06-
paboTkn OJ1 addeKkTMBHbI B IeHeHnn nepndepudeckmx
BECTUOYNSAPHbIX pacCTPONCTB. na NnpodunakTukm
KOXJIEOBECTUOBYSISIPHBIX HAPYLUEHUI NPU 0OHaXEHUUN 1
MaHunynsuusix Ha @J1y 6onbHbIx XFCO nyywe naderatb
BCKPbITUSA NepenoH4yaToro nabupuHTta n nepenmmado-
pen. OcTtopoxHas obpabdoTka pucTtynel MK nocne yoa-
JIEHVSI BCEr0 NaTONOrM4eCcKoro B YC/IOBUSIX OTCYTCTBMS
aKTUBHOI 0O BOCMNaNeHNs N Ha3Ha4YeHNe ropMoHasIbHOM
Tepanum B NocneonepaunoHHOM Nepuoae SBASIOTCS
rnaBHbIMK pakTOpamMm coxpaHeHnst PyHKLMIA nabupurHTa
npwu noboii xmpyprmuyeckoin metoauke. Nnombuposka
npoceeTta MKy 60nbHbIXx XFTCO ¢ dJ1 no3BoNseT Ha-
[EXHO 1306aBNATb OT FOJIOBOKPYXEHUS MO CPaBHEHMIO
¢ nnactukoi ®J1.
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EAR DISEASES AND AUDIOLOGY

SEALING OF THE SEMICIRCULAR CANAL
IN THE TREATMENT OF VERTIGO IN LABYRINTHINE
FISTULA OF INFLAMMATORY ORIGIN

E. V. Garov, E. V. Baibakova, V. N. Zelenkova, O. V. Fedorova,
E.E. Garova, T. G. Martirosyan

Sverzhevskii’ Scientific Research Clinical Institute of Otorhinolaryngology of Moscow Municipal Health Department

SUMMARY. The purpose of the study is to analyze the effectiveness
of sealing of the semicircular canal in the treatment of vertigo with
labyrinthine fistula (LF) of inflammatory origin. The sealing of the
defect of the semicircular canal (SC) was performed in 33 patients with
LF. After surgery in the long-term period, deafness of the operated
ear occurred in 1 (3%) of the patient, pressor vertigo was stopped
in 32 (97%). While maintaining the cholesteatoma matrix in the LF,
anincrease of bone conduction thresholds (BCT) was notedin 3 (6.2%)
cases, deafnessin 1 (2.1%), a decrease in vertigo in 5 (10.4%) and
preservation in 4 (8.3%); with LF plastics, results were 3 (3.4%),
2 (2.3%), 6 (6.9%) and 5 (5.7%) respectively.

Introduction

Labyrinthine fistula (LF) is detected in 5.7-8.3%
of patients with chronic suppurative otitis media
(CSOM) causing peripheral cochleovestibular disorders
[8, 13, 17]. The bone resorption in CSOM is caused in
79-99% of cases by cholesteatoma, whereas by the
expressed inflammation without it in 8.2% [8, 9]. LF is
formed in patients with CSOM and cholesteatoma as a
result of long (more than 10-20 years) inflammation in
97% of cases. This explains the need toassume LFina
long running CSOM and in all cases of cholesteatomic
process [3]. Due to the superficial anatomical location
in the entrance to the antrum of the lateral semicircular
canal (SC), 85-100% of patients have LF of this canal,
less often — LF of other SCs and multiple LF [1, 7, 8, 17].

LF is classified by diameter (small less than 2 mm
and large more than 2 mm), considering the ratio of
endosteum to cholesteatoma matrix and the depth of
destruction (prephistula, bone erosion and total erosion)
[8, 13]. Some refer to size and localization as localized,
advanced and multiple (meaning the fistulae of SC and
cochlear fistula) [1, 7, 14]. Others highlight bone wall
erosion without endosteum (prephistula), endosteum
erosion with intact membranous labyrinth (a — no
perilymphatic space involved, b — perilymphatic space
erosion) and endolymphatic labyrinth duct erosion [10].

LF diagnostics is based on anamnestic data, patient
complaints, otomicroscopy results, pressor test (fistula
symptom, direct test of M. F. Tsytovich), audiological
studies, vestibulometry, otoneurological and radiological
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examination of patients. Thorough analysis of patient
examination data allows to reveal LF even at the
preoperative stage, which is manifested by episodes of
systemic vertigo in 64% patients and by fistula symptom
or pressor vertigo during examination in 50-85% of
pa-tients [1, 12]. Deafness at the preoperative stage
in LF is revealed in 3—-14% of patients [13, 17]. At the
same time, some authors noted asymptomatic LF in
33-58% of patients [1, 13]. Computed tomography (CT) of
thetemporalbones playsanimportantroleinthe diagnosis
of LF and allows to diagnose LF in 55-97% of cases
[2,7,12, 17].

Timely detection of LF in CSOM allows planning the
surgical intervention, preventing the development of
severe cochleovestibular and intracranial complications.
The nature of the surgery and the method of treatment
of LF depend on the localization and size of LF, on the
spread of cholesteatoma and the nature of inflammation,
on the state of auditory and vestibular functions of the
diseased and healthy ear, on the peculiarities of temporal
bone anatomy and the surgeon’s experience [1, 11].

CSOM patients with LF-complicated cholesteatoma
usually undergo a classical or modified radical
mastoidectomy with complete cholesteatoma removal
with or without reconstruction [1, 13]. But the ways of
LF treatment are still being discussed. Many people are
guided by the size of LF and the depth of cholesteatoma
invasion when choosing a method [7, 16]. According to
many researchers, traditional methods of LF treatment
after surgery give equal results of auditory function:
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when cholesteatoma matrix is removed with subsequent
LF plastics by different autogenous tissues — hearing
preservation (improvement) in 84-87%, deterioration —
11%, deafness — 5-6%; when cholesteatoma matrix is
preserved — 83-95%, 14% and 3% respectively [12, 14].
Others show anincrease in bone conduction thresholds
of 11-23% and deafness of 6.0-9.7% after cholesteatoma
matrix and LF removal [5, 6, 13]. Autogenous fascia,
perichondrium, muscle or bone chips are used for LF
plastics [7, 17]. It has been noted that the use of bone
"paste” for plastics gives better results in the treatment
of vertigo than without it [17]. Some recommend manual
matrix removal and intraoperative intravenous hormone
injection to prevent cochleovestibular disorders [8, 10,
12, 13].

However, 2.2-22.0% of patients do not always get
rid of vestibular disorders by these surgeries, which
is due to the preservation of bone defect of labyrinth
capsule, more often in case of large LF [7, 13]. Some
apply selective laser destruction (SLD) of the SC ampoule
receptor to suppress vestibular manifestations of
LF, achieving 96.5% efficiency regardless of fistula
treatment [1]. Others apply a partial labyrinthectomy and
SC lumen occlusion at LF in CSOM patients, achieving
100% vertigo cessation with increased bone conduction
thresholds in 9-12% [4, 15].

Atthe same time, no matter what LF treatment method
is used, many testify that the causes of cochleovestibular
disorders after the operation are caused by an errorin
LF diagnosis, localization and size of fistulae, careless
manipulations on LF, fluid aspiration from the labyrinth
during matrix removal and LF treatment in conditions
of active inflammation [8, 12, 13].

Objective of the study

Analysis of the efficiency of semicircular canal
sealing in the treatment of vertigo in labyrinthine fistula
of inflammatory origin.

Study materials and methods

216 CSOM patients with LF-complicated
cholesteatoma were treated using various methods from
197010 2018 in the Department of Ear Microsurgery of
the Institute. All patients underwent a comprehensive
examination at the preoperative stage, including ENT
examination (with otomicroscopy), audiological and
otoneurological examination (with vestibulometry),
temporal bone CT. In the postoperative period, patients
were examined after 3, 6 months, 1 year or more with
audiological examination.

Results and their discussion

According to otomicroscopy data, 140 (64.8%)
patients had epitympanitis and mesotympanitis with
cholesteatoma, and 76 (35.2%) had a condition after
sanitation operations for CSOM. Fistula symptoms were
reportedin 169 (78.2%) cases. According to the pure-
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tone threshold audiometry (PTTA) data, conductive
hearing loss was detected in 64 (29.6%) patients, mixed
hearing loss in 140 (64.8%) and deafness in 12 (5.6%)
patients (table 1). According to our observations, given
the combined effect of inflammation on auditory and
vestibular function, the nature of hearing loss reflected
the oppression of vestibular function. X-rays were
performed on all patients, but only 116 (53.7%) patients
underwent CT of temporal bones. LF was found in all
cases, which indicates high informativeness of the
method.

The choice of LF treatment method depended on the
intensity and nature of systemic vertigo, the severity
of pressor vertigo, the state of auditory and vestibular
functions, the localization and size of LF, the severity
ofinflammation in the middle ear, the method of earlier
performed operation and the type of anesthesia during
the operation. All patients underwent sanitizing surgery
in the middle ear or postoperative cavity revision: with
cholestheatoma matrix preservation in situ on fistula
in 48 patients, with matrix removal with subsequent
LF plastics or sealing with various autogenous tissues
in 109, with matrix preservation or removal, LF plastics
or sealing and SLD of the labyrinth in 59 patients.

Localized fistula was found in 93 (43.1%) patients,
advanced - in 115 (53.2%) and multiple in 8 (3.7%).
Lateral SC fistulae were most frequently detected
(84.7%), less frequently — lateral and superior SC fistulae
(5.6%) and superior SC (3.2%). Cholesteatoma matrix
on LF was determined in 194 (89.8%) cases (table 2).

When assessing the frequency of LF diagnosis in
CSOM patients, a decrease of its detection from 2009
to 2018 to 7.5% was noted (68 LF was detected in 912
operated on cholesteatomain CSOM patients) compared
to the period from 1970 to 2009 - in 8.7% [1].

There was a SC lumen seal in the last two groups in
33 (19.6%) patients after LF detection: SC lumen seal
in 22 patients and SLD labyrinth seal in 11 patients.
31 (93.9%) of them had advanced (> 2 mm) LF, and
12 (36.4%) had reoperation. Lateral SC fistula was found
in 28 (84.9%), lateral and superior LF in 4 (12.1%) and
superiorin 1 (3%) case.

The method of LF sealing was to preserve the
cholesteatoma matrix in the projection of the defect
of the concerned SC until the end of the sanitization
stage of the operation. Then the cholesteatoma matrix
was manually removed from the defect using a thin
aspirator tip, and the lumen was tightly tamponized by
autogenous fascia. 11 (33.3%) cases of matrix removal
showed overlinforrea.

Inthe early postoperative period, all patients showed
a temporary increase of bone conduction threshold
by 10-20 dB after SC sealing, as with other methods
of LF treatment. All patients received antibacterial,
hormonal and analgesic therapy. The postoperative
period in patients after SC sealing did not differ from
the postoperative period in patients of other groups.

Experimental and clinical
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Clinical manifestations of labyrinthine fistulae in patients of different groups

EAR DISEASES AND AUDIOLOGY

Table 1

Clinical manifestations
of labyrinthine fistulae

Method of processing labyrinthine fistula

Matrix saving

Fistula plastics

SLD of labyrinth

Total

(n=48) (n=109) (n=59)
Fistula symptom 41 (85.4%) 69 (63.3%) 59 (100%) 169 (78.2%)
Conductive hearing loss 19 (39.5%) 38 (34.9%) 7(11.8%) 64 (29.6%)

Mixed hearing loss

27 (56.3%)

64 (58.7%)

49 (83.1%)

140 (64.8%)

Deafness 2 (4.2%) 7 (6.4%) 3 (5.1%) 12 (5.6%)
Table 2
Characteristics of labyrinthine fistulae in patients of different groups
Method of processing labyrinthine fistula
Characteristics of LF Matrix saving Fistula plastics SLD of labyrinth Total
(n=48) (n=109) (n=59)
Lateral SC 43 (89.5%) 91 (83.5%) 49 (83.0%) 183 (84.7%)
Lateral and superior SC 1(2.1%) 5(4.6%) 6 (10.2%) 12 (5.6%)
Lateral and posterior SC 1(2.1%) 2(1.8%) - 3 (1.4%)
Lateral superior and _ o o o
posterior SC 1(0.9%) 1(1.7%) 2(0.9%)
Lateral, superior SC 1(2.1%) 1(0.9%) 1(1.7%) 3(1.4%)
and promontorium
Lateral SC and 2 (4.2%) 2 (1.8%) 1(1.7%) 5 (2.3%)
promontorium
Superior SC - 6 (5.5%) 1(1.7%) 7 (3.2%)
Total 48 (100%) 109 (100%) 59 (100%) 216 (100%)
Localized LF (< 2 mm) 38 (79.2%) 47 (43.1%) 8(13.1%) 93 (43.1%)
Advanced LF (> 2 mm) 7 (14.6%) 59 (54.1%) 49 (83.1%) 115 (53.2%)
Multiple LF 3(6.2%) 3(2.7%) 2(3.3%) 8 (3.7%)
Matrix on LF 42 (87.5%) 99 (90.8%) 53 (90.0%) 194 (89.8%)
Repeated surgeries 11 (22.9%) 35 (32.1%) 30(51.0%) 76 (35.2%)

There was only 1 (3%) case of deafness of the operated
ear in combination with SLD in the long-term period.
Pressor vertigo reduction and its further termination
was achieved in 32 (97%) patients. The best results
were noted when using a SC sealing together with
SLD. While maintaining cholesteatoma matrix on
LF, the increase in bone conduction threshold was
notedin 3 (6.2%) cases, deafnessin 1 (2.1%), vertigo
reductionin 5 (10.4%) and vertigo retention in 4 (8.3%).
With LF plastics, an increase in bone conduction
threshold was recorded in 3 (3.4%) cases, deafness
in 2 (2.3%), vertigo reduction in 6 (6.9%) and vertigo
retention in 5 (5.7%).

Experimental and clinical Ne 2 (03)
OTORHINOLARYNGOLOGY 2020

Conclusions

Therefore, all LF treatments used are effective in
the treatment of peripheral vestibular disorders. To
prevent cochleovestibular disorders during exposure
and manipulation of LF in CSOM patients, it is better
to avoid opening of the membranous labyrinth and
overlinforrea. Careful treatment of SC fistula after
removal of all pathological in the absence of active
inflammation and prescription of hormonal therapy in the
postoperative period are the key factors in preserving
labyrinth functions in any surgical method. Sealing the
SClumenin CSOM patients with LF allows reliable relief
from vertigo in comparison with LF plastics.
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3ABOJIEBAHUA YXA U CYPAOJIOIMNA

COBPEMEHHbBIE BOBMOXHOCTU PEABUJTUTALLUN
JINL, C BO3BPACTHOM TYIOYXOCTbIO

MODERN REHABILITATION OPPORTUNITIES FOR PEOPLE
WITH AGE-RELATED HEARING LOSS

2M. K0. bo6ouwiko, 3E. B. XunuHckas, 'H. B. Manvyeea

2. Yu. Boboshko, ’E. V. Zhilinskaya, 'N. V. Maltseva
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PEDEPAT. B cTaTbe NpnBOAATCHA CBEAEHMS O PACAPOCTPAHEHHOCTU
BO3PACTHOM TYroyxoctun (npecbuakysunca), xapaktepe u3MeHeHUn
CNYXOBOW QYHKLMWN Y AL, MOXMIOM0 1 CTap4yeckoro Bo3pacTa Cc BO3-
MOXHOCTbIO BOBJIEYEHUA B NATONOrNMYECKUN NPOLLECC HE TOJIbKO
nepndepmnyeckmx, Ho N LEHTPANbHbIX OTAEN0B C/TyXOBOM CUCTEMBI.
Mpwu onncaHnm coBpeMeHHbIX CNoCcoO0B peabunmnTaunm naumMeHToB
C npecbnaky3ncom nog4yepknBaeTCs 3Ha4eHne CBOEBPEMEHHO-
ro BbIBJIEHUNS TYrOYXOCTU U PAHHEr0 CAYyXONpPOTE3NPOBaHUSA ANA
COXPaHEeHUs CoLManbHbIX CBA3EN U KOFTHUTUBHBIX QYHKLUMA Y N,
NPeKsIOHHOro Bo3pacTa. NokazaHa adpPeKTUBHOCTb NPOrpaMmmbl
C/TyXOBOW TPEHUPOBKN U YAPAXHEHU HENPOOUKUN, KOTOPbIE HE
TOJIbKO yny4yLlaloT pa3bopunmBOCTb PEYM 3a CHET akTMBaLLMM NPO-
LLECCOB HEMPONIACTUYHOCTU, HO N CNOCOOCTBYIOT YNYy4LLIEHUIO
OYHKLMOHNPOBAHMS FOJIOBHOIO MO3ra B LLESIOM 1 NPENATCTBYIOT
pPas3BUTUIO OEMEHLNN.

KJIOYEBbIE C/10BA: npecbuakyaunc, peabunurtauus, pasbopun-
BOCTb peyun.

BospacTHas TyroyxocTb (Mpecobmaky3unc) — 04eHb pac-
npocTpaHeHHoe siBneHue. No gaHHbiM BO3, 6onee 5% Ha-
ceneHust Mmpa (0kono 466 MMINMOHOB YENOBEK) CTpanaeT
OTTYroyxoCTu, a cpean niogen ctaplue 65 net pacnpocTpa-
HEHHOCTb MHBaNNMAN3MPYIOLLIEN NOTepPU ClyXa rnpeBbILLaeT
30% [19]. YacToTa npecbuaky3uca pacTeT U3 roga B rog,
4TO BO MHOIOM 0OBACHAETCS 00LLE TeHOEHLMEN K «CTape-
HUIO» HaceNIleHNs — Bce BonbLUEee YNCHO JIoAEe 4oXMBaeT
0o noxwunoro (ot 60 oo 74 net no knaccudukaunm BO3)
M CTapyeckoro Bo3pacrTa (75 net n ctapwie). HavanbHble
npu3sHaku npecdmaky3unca MoryT ObiTb 0OHAPY>XEHbI yXXe
nocne 40 net, ogHaKo OH Pa3BUBAETCS He Yy BCEX NOOEN.
BoapacT, B KOTOPOM CHUXAETCS CIyX, U CTENEHb Tyro-
YXOCTU 3aBMCAT OT MHOIMX pakTOpPOB: MOoJ, NepeHeceH-
Hble 3aboneBaHuns, reHeTn4eckas NpeapacrnosioXeH-
HOCTb 1 Apyrue. Y MyX4rH npecbnakysmnc, Kak npasurio,
BO3HWKAET PaHbLLE 1 BbIPaXXeH B O0MbLUEN CTENEHW, YEM
Y KEHLLIMH, YTO MOXET BbITb 00YCIOBNIEHO Kak Bronornye-
CKMMM 0COBEHHOCTSAMM MYXXCKOIO M XKEHCKOIO OpraHn3ma,

3KcnepmmeHTaanaﬂ N KIIMHNn4yeckad

OTOPMUHOJNIAPUHIOJI0INA

Ne 2 (03)
2020

'Pavlov’ First Saint-Petersburg State Medical University of the Ministry
of Health of Russia

2Mechnikov’ North-Western Medical University

3Sokolov’ Hospital N 122 of the Federal Medical and Biological Agency

SUMMARY. Data on the prevalence of age-related hearing loss
(presbycusis), particular changes of the auditory system functioning
in elder patients with possible involvement of both peripheral and
central parts of the auditory system into pathological process are
presented in the article. While describing modern approaches to
rehabilitation of patients with presbycusis, the importance of prompt
hearing loss detection and early hearing aid fitting is emphasized
to preserve social connections and cognitive good functioning in
the aged. The effectiveness of the auditory training and neurobic
exercises, which notonlyimprove speech intelligibility due to activation
of the neuroplasticity but also enhance overall brain functioning and
prevent progression of the dementia, is demonstrated.

KEY WORDS: presbycusis, rehabilitation, speech intelligibility.

Tak 1 pas/iM4HON MHTEHCUBHOCTBLIO N XapakTeEPOM BO3-
0enCTBNA Ha HUX BPeaHbIX HakTOPOB BHELUHEN cpeabl,
BO MHOIOM — pakTopa KypeHus [15].

XapakTepHoW 4epToi npecOnaky3unca ABseTcs Hapy-
LeHne 3BYKOBOCMPUATUSA KaK Ha YPOBHE YIINTKW, TaK U B
LeHTpanbHbIX OTAe1ax CNyXoBOM CUCTEMBI. [TprU3HaKom
nepunoepn4eckmnx CIyxoBbIX PACCTPONCTB NPy BO3PACTHOM
TYroyxoCTu IBIIETCA CUMMETPUYHOE Ha oba yxa MnoBbl-
LLIeHMEe NOPOroB Clyxa, NPeENMYLLLECTBEHHO BbIPaXXEHHOE B
30He BbICOKMX 4aCTOT. LieHTpanbHbIe CyxoBble paccTpoi-
CTBa NPOoSABAAIOTCA TAKUMU CUMIMTOMaMM, Kak TRYAHOCTH
BOCMNPUSATUS PEYM B LLYMHOI 0OCTaHOBKE U NPY PasroBo-
pe no TenedoHy, NPobieMbl C TIOKaNN3aUNEn NCTOYHM-
Ka 3BYyKa, C/IOXXHOCTN BOCNPUATUSA ObICTPON peyun 1 ap.
Mo AaHHBIM HEKOTOPbIX aBTOPOB, LIEHTPasIbHbIE HAPYLLEHUS
clyxa siBfISI0TCA OAHUM 13 KOMINOHEHTOB Npecbunakyaunca,
4YacToTa UX BCTPEYaeMOCTN Y JIOAEN NOXNII0ro 1 CTapye-
ckoro Bo3pacTta gocturaeT 80% [16]. HapyLwieHne pa3bop-
YNBOCTU PEYU MPU OTHOCUTESIBHO COXPAHHOM TOHAJIbHOM
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cnyxe nonyynno Ha3eaHne GeHoMeHa TOHAIbHO-PEeYEBOW
auccoumauum (cuHgpoma GoHEMMYECKOM perpeccun) [2].
3apadya cypaonora — OLeHUTb COCTOsIHME Kak nepudepu-
YeCKUX, TaK U LLleHTpasibHbIX OTAENI0B CIyXOBOW CUCTEMBI
C nocnenyoLLein KoppekLnen BbIgB/IEHHbIX PACCTPONCTB.

B cBA3M C OTCYTCTBMEM 3HAYMMbIX YCMEXOB B CO34a-
HUW NEeKapCTB 415 iedeHns npecbuakyaunca n ynyyeHns
00paboTKM peyveBbIX CUIrHANIOB B LIEHTPAJIbHbIX OTAEax
CJTyXOBOW CUCTEMbI €0MHCTBEHHON BO3MOXHOCTbIO KOM-
NEeHCMPOBATb CHUXEHWNE CyXa Y UL, CTapLUMX BO3PACTHbIX
rpynn B 60NbLIMHCTBE ClyHaeB SBASETCA UCMOSIb30BaHNE
cnyxoBbix annapartoB (CA). OgHako faxe camble COBpe-
MeHHble CA 3a4acTylo HE ONMpPaBabIBAIOT BO3JIOXEHHbIX
Ha HUX oXunaaHuii. Mo gaHHbIM psiga aBTOPOB, LWL OT
6 00 40% nauneHToB C TYroyxoCTbio ucnonb3ytoT CA[10].
Yncno nauneHToB, NONHOCTLIO YAOBNETBOPEHHLIX PE3YSIb-
Taramu CnyxonpoTe3npoBaHus, cocTaBnseT okosno 20%,
ay NOXWIbIX JINL, 3TOT NPOLEHT eLLE HMUXE, YTO CBA3aHO C
LesbIM PsA0M 0CODEHHOCTEN, XapakTepPHbIX AJ15 J0Oe
npekIoHHOro Bo3pacTa [3, 5]. TakumMu 0COBEHHOCTAMM
MOryT ObITb HE TOSbKO creumduieckme N3MeHeHUs Cy-
XOBOI0 BOCMPUATUSA, HO U HAPYLLEHUSA MaMATN, CHUXKEHWE
CNocoBHOCTU yCcBanBaTb HOBLIN MaTepuan, yxyalweHue
YMCTBEHHOW paboTOCNOCOOHOCTU, PACCTPONCTBA 3PEHUS,
TOHKOM MOTOPUKN PYK, HaNn4me opyrnx ConyTCTBYIOLLNX
3aboneBaHuin [12]. B 10 e BpemMs U3BECTHO, 4TO OTKAa3 OT
ncnonb3oBaHus CA nmuamMm € TyroyxoCTbio PE3KO Hapy-
LWaeT BO3MOXHOCTW NOSTHOLEHHOI 0 0OLEeHNs], NPUBOAUT
K pa3pblBY COLManbHbIX CBA3€EM, yCyrybisieT KorHUTUBHbIE
pacCTpOCTBA, CHUXAET 6830MaCHOCTb XU3HEAEATENbHO-
CTV N B UTOre BJieYeT 3a COOO0I CYLLLECTBEHHOE YXYALLEHME
Ka4yecTBa Xn3Hu [14]. PaHHee cnyxonpoTe3npoBaHme, Ha-
NpPOTMB, CNOCOOCTBYET COXPAHEHMIO COLMASIbHBIX CBA3EN,
NPenaTCTBYET Pa3BUTUIO aemMeHumn [7, 9].

[nsa nosbieHns apPEeKTUBHOCTU UCMOJIb30BaHNUSA
CA nuuamm ctapLlumx BO3pacTHbIX Fpynn Heo6xoanm
KOMMNJIEKC MEPONPUATUIA, BKJIIOHAIOWNA paLnoHalb-
Hbl noa6op CA c y4eToM MHOMBMAYaNIbHbIX 0COOEH-
HOCTEeW CIyX0BOIro aHanmMaartopa naumeHTa u Tepanuio,
HarnpasBNeHHYIO Ha KOPPEKLMIO LLIeHTPabHbIX CITyXOBbIX
paccTponcTs [6]. Takada Tepanusa nony4ymna Ha3BaHue
CJIyXOBOW TPEHUPOBKMU, MNO4 KOTOPON MOHMMAIOT KOM-
NnJeKc akycTn4eckmnx 3afaHni, cCo3naHHbIX A9 aKTu-
BaLWU CIYXOBOW U CBSA3AHHbIX C HEN CUCTEM, C LLENIbIO
NO3UTUBHbLIX U3MEHEHWNI HENPOHAJIbHOWN OEATENIbHOCTU.
OcHOBHOE NoKasaHne K NPOBEAEHUIO CTyXOBOW TPEHU-
POBKM — HapyLleHWe pacno3HaBaHWA CNOXHbIX aKkyCTU-
YeCKUX CTUMYJI0B, B 4aCTHOCTM peyn Ha poHe wyma. [1o-
Ka3aHo, 4TO CNyXxOBag TPEHNPOBKA BEAET K YJTy4LLIEHUIO
HepBHOW MMMynbcaumn, obecrneynBaroLLell KOANPOBKY
peyeBbIX CUrHasNOB, 3a CHET peopraHn3aunm Kopbl n
CTBOJ1A FONIOBHOIO MO3ra, yBenmieHus ap@eKTUBHO-
CTW CMHaNTU4YeCcKnx nepeaay, NOBbILLEHUS NIOTHOCTH
HepBHOW TkaHu [17, 18]. Bce 3To BO3MOXHO Gnarogaps
HENPONNacTUYHOCTU — CBOMCTBY HEJIOBEYECKOIrO MO3ra
N3MEHATbLCH U GOPMUPOBATL HOBLIE HEMPOHHbLIE CETU,
a TakXe BOCCTaHaB/MBaTb yTPA4YEeHHbIE CBA3U B OTBET
Ha NoCTynawLyo MHHOPMaLLMIO, CEHCOPHOE CTUMYIIN-
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poBaHue v apyron onbiT. Byayyn makcumansHoO Bbipa-
XXEHHOW Y fieTel, HEMPOMIaCTUYHOCTb COXPaHAEeTCs Ha
NPOTAXEHUW BCEV XUSHN. [TONIOXUTENBbHBIE UBMEHEHUS
B LLeHTPaJsIbHOM CIYXOBOM CUCTEME NOCJIE KypCa TPEHU-
POBKM ObIIN BbISIBJIEHBI JaXe Y NauMeHTOB ¢ npecbua-
KY3MCOM 1 BO3PaACTHOW AereHepaumer LeHTpasibHON
HepBHOW cucTemsl [8. 11].

CnyxoBas TpeHnpoBka addekTUBHa, ecnmn cobnopa-
I0TCS CrieyloLLme yCnoBus:

1) TpeHnpoBka A0KHA 6blTb MIHTEHCUBHOW U JANTENb-
HOI (pekoMeHayoT oT 2 A0 5-7 3aHATKiA No 30-60 MUHYT
B HEOenNio B TeyeHne 4—8 Henenb);

2) TpebyeTcs akTUBHOE y4acTue NaumeHTa, Hannyine
0oOpaTHOW CBSA3WU, TWaTebHbI MOHUTOPWUHI Nporpecca
nauneHTa;

3) TpeHnpoBKa O0KHA BKJIOYaTb pa3dHoobpasHble
3aZiaHnsA U CTUMYJIbl, 3aeNCTBOBATL HE TOJIbKO CJyX, HO
1 CMEXHble QYHKUUU (BHUMAHWE, NaMSATb);

4) Heo6X0AMMO COOTBETCTBME MCMONb3YEMOro Ma-
Tepuasna Bo3pacTy U KOrHUTUBHLIM HaBblkaM MaLMeHTa,
NOCTENEHHO CcneayeT NepexoAnTb OT NPOCTbIX 3a4aHU K
6osiee CNOXHbIM, 3a4aHNS JOMKHBI YCIIOKHATLCS KaK B MPO-
LLecce KaXxaom TPeHUPOBKU, Tak U OT 3aHATUSA K 3aHATUIO;

5) 0aMH 13 BaxHeNLWnX GakTOpPOoB ycrnexa — Hanm4ive
MOTUBALUN.

PasnuyatoT ABa OCHOBHbLIX 104X04a NPV OCYLLECTBIe-
HUM NPOrpPamMMbl CIyXOBO TPEHMPOBKU: «CHU3Y BBEPX»
("bottom-up"” approach) n «ceBepxy BHu3» ("top-down”
approach). NMNoaxon «CHM3yY BBEPX» (OT nepudepun K
LLeHTPaIbHbIM OTAENaM) BKIIKOHAET YNyyLIEHNE CribILLKn-
MOCTU U Ka4eCTBa 3BYy4aHUS aKyCTUYECKUX CTUMYJIOB
3a cyeT ncnonb3oBaHus CA, NHOYKLUNOHHbIX CUCTEM,
FM-cucTtem 1 ontMmMusaumm akyCTUKm NOMELLEHUS, a Tak-
Xe HOnBMAyanbHbIE 3aHATUS C NOroneaoM no KOppPekumm
4aCTOTHOW 1 BDEMEHHO pa3peLuaioLLeil CnocobHOCTH,
YYBCTBUTESIBHOCTU K UBMEHEHMIO UHTEHCUBHOCTN 3BYKa
T 4. [8]. Moaoxon «cBepxy BHM3» (OT LLEHTPOB K Nepu-
depun C BOBJIEHEHNEM BbICLLUNX PYHKLMIA LLEHTPaIbHOMN
HEPBHOV CUCTEMbI) 0ObeAMHSAET A3bIKOBbIE, KOTHUTUBHbIE
1N METaKOrHUTUBHbIE CTpaTermm obydyeHns 1 BKoYaeT
MCNOoNb30BaHME CrieumanbHbix 00yYatoLWmMX NporpaMmm
0N TPEHUPOBKU CITyXOBOIrO BHUMAaHUS, aKTUBHOW na-
MSTU, 93bIKOBbIX U MO3HABATENbHbIX QYHKLNNA, a TakXe
My3blkaJisHoe 06pa3oBaHme, N3y4yeHne MHOCTPaHHbIX
A3bIKOB. B LLeioM 3Ty ABa noaxoaa AoMONHAT ApYyr Apyra
1 JOMKHbBI IPUMEHSATHCS B KOMIMIEKCE A5 AOCTUXEHUS
MakCUMasibHbIX Pe3y/bTaToB — YNy4LLeHUs pa3bopynBo-
CTU peyn 1 KOMNeHcaunm nmerLerocsa geduumta [8].

B nabopatopuu cnyxa n peun GreQy BO «[lepBbiit
CaHkT-MNeTepbyprckuii rocynapcTBEHHbIN MeauLnH-
CKUI yHMBEpPCUTET UMeHu akagemuka W. . MNasnosa»
MwuH3apasa Poccum ¢ 2016 roga npoxoaut anpobaumio
NPOrpaMMHOro KoMnnekca A C/yxXoBON TPEHNPOBKN C
BO3MOXHOCTbIO MPUMEHEHUS 060MX ONUCAHHLIX BbiLLE
noaxoaos. Ha nepsom atane npoBOAMINCH 3aHATUS CO
cnabocnblwalimmMn naymMeHTaMmm pas3Horo Bo3pacTa,
YTO NO3BOJINIIO A0Ka3aTb 3PPEKTUBHOCTb UX MPUMEHE-
HUS HE TOJIbKO Y LIKOJIbHUKOB, HO U Y B3POCIIbIX UL, [4].
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Mpn ncnonb30BaHNM KOMIMJIEKCA Ha NaLMEHTaX MOXMI0-
ro 1 CTap4yeckoro Bo3pacta ¢ npecbunakyancom Takxe
Obl1/1I0 OTMEYEHO LOCTOBEPHOE YNYULLIEHME BOCNPUATUS
peYeBbIX U HEPEYEBbLIX CUIHAI0B MNOCJIE Kypca CJyX0-
BOM TPEHUPOBKMW, 4TO NOATBEPXAANI0Ch pe3y/bratamMu
pycckoro matpmkcHoro ¢pasosoro tecta (RuMatrix),
npoBOAVIMOIo B CBOOOAHOM 3BYKOBOM nose B CAnepen
HavyasioM Kypca TPEHUPOBKW U MO ero 3asepLueHmu [1].
O DEKTUBHBIM AOMONHEHNEM K CITyXOBOM TPDEHMPOBKE
MOrYT CTaTb YNPaxHeHWs HeMPOOMKK, LENb KOTOPbIX — CTU-
Mynsiums mosra [13]. MaBHbI NPUHLMNT HENPOBUKN — Mo~
CTOSIHHO MEHSITb NPUBbIYHbLIE U LIAaBIOHHbIE ENCTBUSA HA
HOBbIE, HEMPUBbLIYHbIE, TO CTb CTPEMUTBLCS K TOMY, YTOObI
No-HOBOMY OblNKn 3a1eACTBOBaHbI OpraHbl YyBCTB, NPU-
4yeM B pasHblx KOMOMHaLMaX. DTO NOMOraeT co3aaBatb
rOJIOBHOMY MO3r'y HOBblE HEMPOHHbIE CBA3N.

JINTEPATYPA
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ynHas ¢ 60-neTHero Bo3pacrTa.
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SUMMARY. Data on the prevalence of age-related hearing loss
(presbycusis), particular changes of the auditory system functioning
in elder patients with possible involvement of both peripheral and
central parts of the auditory system into pathological process are
presented in the article. While describing modern approaches to
rehabilitation of patients with presbycusis, the importance of prompt
hearing loss detection and early hearing aid fitting is emphasized
to preserve social connections and cognitive good functioning in
the aged. The effectiveness of the auditory training and neurobic
exercises, which notonlyimprove speech intelligibility due to activation
of the neuroplasticity but also enhance overall brain functioning and
prevent progression of the dementia, is demonstrated.

Age-related hearing loss (presbycusis) is very
common. According to WHO, more than 5% of the
world's population (about 466 million people) suffer from
hearingloss, and more than 30% of people over 65 have
a hearing loss [19]. Frequency of presbycusis grows
from year to year that is explained in many respects by
a general tendency to "ageing” of the population: the
number of people who live to elderly age (from 60 to
74 years according to WHO classification) and old age
(75 years and more) is increasing. Initial symptoms of
presbycusis can be detected after 40 years, but it does
not develop in all humans. The age at which hearing
loss occurs and the degree of hearing loss depends
on many factors: sex, illness, genetic predisposition
and others. In men, presbycusis usually occurs earlier
and is more pronounced than in women, which may be
due to both biological features of the male and female
organism, as well as the different intensity and nature of
exposure to harmful environmental factors, especially
the smoking factor [15].

A typical feature of presbycusis is a hearing
impairment both at cochlear level and in the central
sections of the auditory system. A symptom of peripheral
auditory disorders in age-related hearing loss is the
symmetrical increase in hearing thresholds in both
ears, mainly expressed in the high frequency zone.
Central auditory processing disorders are manifested
by symptoms such as difficulty hearing in noisy
places and telephone conversations, trouble locating

KEY WORDS: presbycusis, rehabilitation, speech intelligibility.

the sound source, difficulty hearing fast speech, etc.
According to some authors, central hearing lossis one
of the components of presbycusis, and its frequency
in elderly and old people is up to 80% [16]. Speech
intelligibility impairment with relatively preserved tone
hearing has been called the phenomenon of tonal and
speech hearing dissociation (phonemic regression) [2].
The task of a surdologist is to evaluate the state of both
peripheral and central parts of the hearing system with
subsequent correction of the identified disorders.
Due to the lack of significant advances in creating
medications used to treat presbycusis and improving
speech signal processing in the central sections of the
hearing system, the only way to compensate for hearing
loss in older age groups in most cases is hearing aids
(HA). However, even the most modern HA often do not
meet the expectations. According to several authors,
only 6-40% of hearing-impaired people use HA [10].
The number of patients fully satisfied with the results of
hearing prosthetics is about 20%, and the percentage
is even lower in older persons, which is due to several
features typical of elderly people [3, 5]. Such features
may include not only specific changes in auditory
perception, but also memory impairment, reduced
learning abilities, impaired mental performance,
visual impairment, impaired fine motor skills and other
related diseases [12]. At the same time, it is known
that refusing to use HA by people with hearing loss
dramatically impairs the ability to fully communicate,
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leads to the rupture of social bonds, exacerbates
cognitive disorders, reduces the safety of life and,
as a result, leads to a significant deterioration in the
quality of life [14]. Early hearing prosthetics, on the
contrary, contribute to the preservation of relationships
and prevent the development of dementia [7, 9].

In order to increase the effectiveness of HA use
by older age groups, a set of measures is required,
including rational selection of HA considering the
individual features of the patient’'s hearing analyser
and therapy to correct central auditory processing
disorders [6]. Such therapy is called auditory training,
which is understood as a set of acoustic tasks to activate
the auditory and related systems for positive changesin
neural activity. The main indication for auditory training
is the impairment of the recognition of complex acoustic
stimuli, particularly speech in background noise. It has
been proved that auditory training leads to improvement
of nerve impulse, which provides encoding of speech
signals due to reorganization of cortex and brain stem,
increase of synaptic transmission efficiency, increase
of nerve tissue density [17, 18]. This is possible due
to neuroplasticity, the ability of the human brain to
change and form new neural networks, as well as
to restore lost connections in response to incoming
information, sensory stimulation and other experiences.
The neuroplasticity is expressed as much as possible
in children and is maintained throughout life. Positive
changes in the central auditory system after training
have been found even in patients with presbycusis and
age-related central nervous system degeneration [8, 11].

Auditory training is effective if the following conditions
are met:

1) Training should be intensive and long (it is
recommended from 2 to 5-7 sessions of 30-60 minutes
per week for 4-8 weeks);

2) Active patient participation, feedback, careful
monitoring of patient progress is required;

3) Training should include a variety of tasks and
stimuli, involve not only hearing but related functions
(attention, memory);

4) The material used should be appropriate to the
patient’'s age and cognitive skills, gradually moving
from simple tasks to more complex ones; tasks should
become more challenging both during each training
and from session to session;

5) One of the most important success factors is
motivation.

There are two basic approaches to implementing
an auditory training program: the bottom-up and top-
down approaches. The bottom-up approach (from
peripheral to central) includes improving the audibility
and sound quality of acoustic stimuli using HA, induction
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systems, FM systems and room acoustics optimization,
as well as individual sessions with a speech therapist to
correct frequency and temporal resolution, sensitivity
to changes in sound intensity, etc. [8]. The top-down
approach (from the centers to the periphery involving
the higher functions of the central nervous system)
combines language, cognitive and metacognitive
learning strategies and includes the use of special
training programs for training auditory attention, active
memory, language and cognitive functions, as well
as music education and foreign language learning.
In general, these two approaches are complementary
and should be applied together to achieve maximum
results — improved speech intelligibility and deficit
compensation [8].

Since 2016, the Laboratory of Hearing and Speech,
Pavlov’ First Saint-Petersburg State Medical University
of the Ministry of Health of Russia, has been testing a
software package for auditory training with the possibility
of using both approaches described above. At the
first stage, sessions were held with hearing impaired
patients of different ages, which allowed to prove the
effectiveness of its use not only in schoolchildren, but
also in adults [4]. When using the package on elderly
and old age patients with presbycusis, a reliable
improvement of the perception of speech and non-
speech signals after the auditory training course was
also noted, which was confirmed by the results of the
Russian matrix sentence test (RuMatrix) conducted in
a free sound field in HA before and after the training
course [1].

The auditory training can be effectively supplemented
by neurobic exercises aimed at brain stimulation [13].
The key principle of neurobic exercises is to constantly
change habitual and template actions for new, unusual
ones, i. e. to strive for new use of senses in different
combinations. This helps to create new neural
connections in the brain.

Conclusion

As no reliable means of predicting presbycusis
development has been found to date, annual audiometry
from 60 years of age is required to detect age-related
hearing loss in time.

In order to prevent central auditory processing
disorders against the background of secondary auditory
deprivation in patients with age-related hearing loss,
hearing prosthetics should be provided as early as
possible.

Auditory training and neurobic exercises are effective
ways to correct speech intelligibility disorders that
activate the processes of neuroplasticity, improve brain
function and prevent the development of dementia.
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3ABOJIEBAHUA YXA U CYPAOJIOIMNA

BSAMUMOAENCTBUE BPA4YA-CYPOOJIOrA
U CYPOONEAAIOrA nP OPrAHUSALUA
COMNPOBOXAEHUA AETEN C HAPYLUEHUEM CJTYXA
B PAMKAX LEHTPA PEABUJIUTALUU

THE INTERACTION OF THE PHYSICIAN-AUDIOLOGIST AND A TEACHER OF DEAF
AND HARD OF HEARING IN THE ORGANIZATION OF SUPPORT OF CHILDREN
WITH HEARING IMPAIRMENT IN A REHABILITATION CENTER

H./[. TamapHukoea

N. D. Tatarnikova

@rbY Llenmp peabunumayuu (014 0emeli c HapyweHuem cJyxa)
MuH30pasa Poccuu

PE®EPAT. B ctatbe paccmaTpmuBaeTcs HE0O6X0AMMOCTb TECHOIO
B3aMMOLENCTBUA Bpaya-cypaosioram cypagonegarora npy opranm-
3aumn peabunuTtaummn oeTemn, NCNosb3yLWMX CIyXoBble annapaTthbl
1N KOXJlIeapHble UMMNNaHThI, Ha NpuMepe LleHTpa peabunutayumn.
OTa HeOBXOANMOCTb 06YCIOBNEHA HEBO3MOXHOCTbLIO MPOBEAEHNS
0OCTOBEPHOM ANAarHOCTUKM C/TyXOBOIO BOCMPUATUSA U aeKBaTHbIX
HACTPOEK KOXJIeapHOro MMMaHTa 1 CNyxoBOro annapara 6e3 yya-
ctuna cypgoneparora. CoenaH BblIBOA, O TOM, H4TO Takas opraHmaa-
una peabunntauMoHHOro npouecca B LieHTpe peabunutauum no-
3B0OJISeT 06ecneynTb yCnoBusa ana adPekTUBHON CyXopeyeBomn
peabunuTaumu NaLnNeHTOB.

KJIIOYEBbBIE CJIOBA: koxneapHas nMmnnaHtauus, peabunutauus,
HacTpoWKa peyeBoro npolueccopa, AnarHocTmka CiyxoBoro Boc-
npuaTusN.

B HacTosLWee BpemMa TEXHUHYECKM NPOrpecc no3Bo-
NeT MaKCMMasbHO KOMMNEHCMPOBATbL MOTEPIO CIyXa ry-
XUM 1 cnabochnblwalimm nioasam. NprumeHeHne cospe-
MEHHbIX CJTyXOBbIX anmnapaToB 1 KOXJIEAPHbIX UMMJIAHTOB
cnocobHo ob6ecneynTb BOCNpUATUE 3BYKOB Ha YPOBHE,
6,1M3KOM K ecTecTBeHHOMY. OHAaKO camMo ClyxonpoTe-
31pOBaHMe Ui NPoBeLEHNE OnepaLmn No KOXJ1eapHoOn
VMMJ2HTaUUn He BNSETCH €AMHCTBEHHBbIM YCIIOBUEM
AN yCMELHOW counanmaanmm 4esoBeka Cc HapyLeHnem
cnyxa. Camblil BaXHbI U TPYA0EMKMWIA 3TN HAYMHAETCS
cpasy Nocne NOAKYEHNS KOXJIeapHOro UMMaHTa n/
UM CNyXOBOro arnnapara — atan Cllyxope4yeBoin pea-
ounutauum [1]. YcnewHocTb cnyxopeyeBon peabunm-
Tauumn obycnaenmBaeTcsa obecnevyeHnemMm NocTOAHHOM
3dPEKTUBHON CITyXOpeYveBoV cpeapl [2] n co3gaHmnem
TECHOro B3aMMo4enCTBUA CNeuvanncToB U pogmutenen.

OaHUM 13 yyYpexaeHun, CO34aHHbIX A9 OpraHu-
3aumn CONPOBOXAEHUS OeTen C HapyLleHMeM cnyxa
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Rehabilitation Center (for children with hearing impairment) of Ministry
of Healthcare of Russia

SUMMARY. The article discusses the need for close interaction
between a physician-audiologist and a teacher of deaf and hard of
hearing in the organization of rehabilitation of children using hearing
aids and cochlear implants on the example of the Rehabilitation
Center. This need is due to the impossibility of reliable diagnosis of
auditory perception and adequate settings of the cochlear implant
and hearing aid without the participation of a teacher of deaf and
hard of hearing. The conclusion is made that such organization of
rehabilitation process in the Rehabilitation Center allows to provide
conditions for effective aural-speech rehabilitation of patients.

KEY WORDS: cochlearimplantation, rehabilitation, speech processor
tuning, diagnostics of auditory perception.

n ux cemem, asnaetca GPIreY LleHTp peadbunutauum
(onsa peten c HapyweHnem cnyxa) MnHsgpasa Poccun.
B LleHTpe npoBOANTCH KOMMIEKCHAasA MeauKO-NCUXo-
noro-neparornyeckas peabunmtaumns ons netemn c
KOHOYKTUBHOW U/WUN CEHCOHEBPAJILHOW rNyXO0TON 1
TYroyxOCTblO, MCMOMb3YIOLWMX CNYyXOBbIE annaparhl,
KoxJsieapHble nmnnaHTtel (KWN) nnu annapatbl KOCTHOMN
nposoammocTu [4]. Ha peabunutauuio B LLeHTp npu-
rnawatoTcs nauneHTsl B Bo3pacTte ot 1 oo 18 neTB co-
MPOBOXAEHUU POOUTESEN.

PaboTta B LleHTpe peabunntaumm npoxogmTt B Tpu
OCHOBHBbIX 3Tana, cpean KOTOPbIX MOXHO BblAENNTb
NEPBUYHYIO AMArHOCTMKY C COCTaB€HMEM MN1aHa pea-
ounutauum, NnpoBeneHne peabnnmutaunoHHbIX Mepo-
NPUATUIA COrNacHO 3TOMY MJIaHy U MOBTOPHYIO ANATrHO-
CTUKY C COCTaBNE€HMEM NHAVBMAYANbHBIX PEKOMEHAA-
unii. Ana obecnevyeHust HambonbLuei 3P PeKTUBHOCTH
Kypca peabunutaumm Heo6xoaMMo, YToObl Ha KaxXA0M
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13 aTanos 6bis10 o6ecneyeHo TECHOE B3aMMOAENCTBME
cypaoneparora c BpadomMm-cypgosiorom [4].

PaccmoTpumM nogpodHee padboTy cneumanmcToB Ha
KaxxaoM 13 atanos. Mpu nocTynneHuu B LieHTp pebeHok
NPoOXoauT NEPBUYHYIO AVArHOCTUKY y cypaoneaarora,
OCHOBHas Leflb KOTOPOW — onpeaenieHne ypoBHS Cly-
XOpeyeBOoro pa3suTms pebeHka 1 ero CoCTosiHMS clyxa
B KOXJ1IEAPHOM MMMJIAHTE U/MNK CIIYXOBOM annapare.
MomMnmMo NpoBefeHns ouarHocTukun, negaror cobm-
paeT noapobHyo MHPOPMAaLMIO O COCTOSIHUN CrlyXxa
pebeHKka y ero poauTenein, kotopas BKJIlOYaeT B TOM
yncne xanobbl Ha HACTPOIiKY Pe4yeBoro npoueccopa
KOXJIeapHOro umniaHTa pebeHka, ecniv TakoBble UMe-
I0TCS (HanpumMmep, Hannyme guckomdaopTa Ha rPoOMKKNe
3BYyYaHu1s UIn, HA0O6OPOT, OTCYTCTBUE PEaKLMIA Ha 3BYKN
pa3Horo xapakTtepa). BaxHo, 4ToObl BO BpeMs NepBoro
3aHATUS Cypaoneaaror NnpoBes NPOBEPKY U NOATBEPAVI
nunu onposeprxanoby poaguteneii. locne npoBeaeHNs
noapobHoOM AnarHocTnkn n cbopa nHpopmaunm cypao-
neparor COCTaB/isieT NiaH peabunmtaunm oas JaHHOro
pebeHka, B KOTOPOM 00a3aTeNibHO OTMe4YaeT HeobXo-
OMMOCTb NPOBEAEHNSA HACTPOEK PEYEBOro npoLeccopa
KOXJ1I€APHOro UMMAaHTa n/unm CryxoBoro annapara.

Bo Bpems nepBUYHON AMarHOCTUKM Bpayd-Ccypaonor
NPON3BOAUT BHELLHM OCMOTP PEYEBOro npoLeccopa
WU/vnn CNnyxoBOro annapara, NpoBOAUT TENIEMETPUIO
KOXJIEQPHOIr0 MIMJIAHTa, MPOBEPSIET HANMYNE KOHTaKTa
VIMMJIaHTa C PEYEBbLIM MPOLLECCOPOM, a TAKXE CHMUThbIBA-
eT MMeloLLmMecs NporpamMmmsl Ha pe4eBOM NpoLeccope
B JaHHbIA MOMEHT. [ToMnMo paboTkl C CamMuM Koxeap-
HbIM VMMIQHTOM W/MNN CAYXOBbLIM annapaToMm, Bpay-
cypaonor cobupaeT noapoOHbIi aHamMmHe3 3abosesa-
HUA NPY ONpoce poanTenen n ny4eHnm MeauLunHCKom
OOKYMEHTaLnN.

Mepen npoBegeHMEM HACTPOEUHbIX Ceccuin B LieH-
Tpe NpoBOAATCA MEAULIMHCKNE NCCNEeA0BAHNA CNyXa,
Takue KaK: 0ToakycTuyeckas SMUCCUd, UMnegaHcome-
Tpus, TOHaNIbHas MOPOroBas ayaoMoMeTpus, TOHanbHasa
noporoeas aygMomeTpusi B CBO60OAHOM 3BYKOBOM MoJie
C KOXJ1I€apHbIM UMMIAHTOM, UrPOBas ayanomeTpus (Co-
BMECTHO C cypgonegarorom). B cnyyae ecnm npoBe-
JeHne cyObeKTMBHbLIX METOL0B UCCNeA0BaHNS Cllyxa
ABNSETCA HEMHGMOPMATUBHBIM UV 3aTPYAHEHO MO PAay
$akTopoB (Hanpumep, MaageH4Yecknii U paHHUIN BO3-
pacT, Hann4me JONONIHUTENbHBIX HAPYLLUEHNIA PA3BUTUS
M np.), NAUMEHTY No nokasaHuam 6yayT npenJsioxeHbl
0b6bekTnBHbIE MeToabl, Takne kak KCBIM n ACCP-TecT.
BbinonHeHne ayonomMeTpun y eTen paHHero u ao-
LLIKOJIbHOIO BO3pacTa (a Takxe aeTen WKONbHOro BO3-
pacTa, He OBNlafeBLUMX peyblo) TpebyeT NpoBeneHns
NnOArOTOBUTENbHBIX 3aHATUIN Y cypaonenarora. Uenbsto
3TUX 3aHATUI CNYXUT BblpaboTka yCNIOBHO-ABUraTe b-
HoW peakumu (YP) Ha 3BYK 1 GOpMMpOBaHME HaBbIKa
onpeneneHns rPOMKOCTU 3BYYaHUN: TUXO, HOPMallb-
HO, FPOMKO.

Ho paxe BblpaboTaHHasa y pedeHka YP Ha 3Byk He
MOXET rapaHTUpPOBaTb aAEKBaTHbIX PeakLuii BO Bpe-
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MS ayAuoMeTpuun, No3aToOMy AeTSM LAaHHOW BO3pacT-
HOW KaTteropmu NpuUCyTCTBMUE cypaonenarora Ha Hen
obs3aTensHo.

maBHOI 3aa4en cypgonegarora 34ecb CNy>XWUT Bbl-
siBNIeHne NobbIX HEMPOU3BOJIbHBLIX PeakLnii Ha 3BYKN
pa3HOW MHTEHCUBHOCTU (3aMuMpaHme, MopraHue, bec-
NOKOMCTBO, Nnad n np.). Ceon HabnogeHns cypaone-
haror HesamennuTeNnbHO nepenaeT Bpayy-cypaonory.
Tonbko NP TaKOW CrnaXXeHHoM COBMECTHOM paboTe Ha
[aHHOM aTane MoXHO A06UTbLCS pesynbraTta, COOTHO-
CUMOIO C OEeNCTBUTENBHOCTbIO.

[Mocne BCECTOPOHHEro N3y4eHnsa COCTOSAHNSA Chy-
xa pebeHka B KOXJIeapHOM MMIMJIaHTE NU/UN CTyXOBOM
annaparte Bpay-Cypaosior nepexoauTt K NnpoBeaeHunto
HaCTPOEYHbIX CECCUI (ECN NO NTOramM ANArHOCTUKU B
HUX eCTb HeoOX0aMMOCTL). P nccnepnoBaHmin noka-
3an, 4To Hanbonee 3PPEeKTUBHO MPOBOANTL HACTPOIKY
peyeBoro npougeccopa cuctemMmbl KM coBMeCTHO € cyp-
[onenaroromM B peXumMe «KnBon 3Byk» [3].

Ponb cypooneparora 3gecs COnocTtasMMa Co 3Hade-
HMeM NepBoro atana. MMaeHas 3agaya — [oOUTbCA aJek-
BaTHbIX peakLunii Npyn nogaye CTUMYJ/OB Ha 3N1eKTPOAbI.
Janee paboTta cTpoMTCs B 3aBUCMMOCTM OT BO3pacTa
1 YPOBHSI CJlyXxope4yeBoro pa3sutums pebeHka. Ecnm pe-
OeHOK paHHero Bo3pacTa, He BNafeoLnii peybto, To,
noka Bpay-cypaoor npoM3BoamT HACTPOWMKY Pe4eBoro
npowueccopa u/uam cnyxoBoro annapara, cypgonesa-
ror 3asiekaeT pebeHka, Takxxe oTMevasi Npu 3TOM ero
6e3ycnoBHble peakuun. ns npoBepkn BOCNPUATUS
HepeyeBbIX CTUMYJIOB cypaonenaror 34ecb UCMOJb-
3yeT pa3HO4YacCTOTHbIE MY3blKasibHbIE UHCTPYMEHTHI:
OapabaH, TPEeLloTKY, KaCTaHbeTy, AYyO04KY, CBUCTOK,
Oy6eH, KONOKOJbYMK, a 4115 NPOBEPKMN BOCNPUATUS pedn
cypaonenaror npeabssiseT pa3zHo4acTOTHbIE GOHEMBI
W CIIOTU: «Ma», «Ty», «LL», «C», «M» U T. N. [Jns aTON KaTe-
ropumv geTein Ha JaHHOM aTarne A40CcTaTto4yHO A06UTLCS
a[EeKBATHbIX PEaKLMA Ha 3BYy4aHUS C PACCTOSHUS 6 M.
Ecnu pebeHok paHHEro, AOLWKOIbHOIO UK LKOJIbHOIO
BO3pacTa BnageeT peybto, NOMMUMO Han4us ageksar-
HbIX peakLmii Ha 3By4aHusl, He0OX0ANMO A0OUTLCS Hau-
nyyLweii pasbopyunBoCcTy peyn. 15 3Toro NpMMeHsiioTcs
cbanaHcnpoBaHHbIE CMUCKKU CoB, pa3paboTaHHbIE B
LleHTpe n gpyron pe4yeson matepman: GOHEMbI, CJI0MH,
cnosa, dpasbl. OTAENbLHOW KaTeropuen 3gecb MOXHO
BblOENNTL AeTel, NPenMyLLeCTBEHHO OOLLAlOLLIMXCS
Ha PXXA n ncnonb3ywowmx gaktunbHble 3Haku. Cyp-
jorneparor B TakoM criydae OyaeT BbICTYNaThb ELLE U B
ponu nepesoayvka. 1o 3aBepLieHnm HaCTPOMKN Bpay-
CypAoJ10r 3anmcbiBaeT HOBbIE MPOrpaMmbl Ha PpeyYeBOoi
NPOLLECCOP KOXJIeapHOro UMMaHTa n aaeT noapobHbie
pekomMeHgauum pogmuTtenam n cypgonenarory rno uc-
NnonbL30BaHUIO NporpamMmm. Ha aTom B3anmoaencreuve
cypaoneparorav Bpaya-cypaonora He 3akaH4nmBaeTCcs.
[Mocne npoBeaeHHbIX HACTPOEK cypaonenaror yaenser
BpeMS Ha KaXX40M 3aHATUN YTOYHEHUIO COCTOSIHUS ClyXa
B UMMaHTe 1U/Mn CiyxoBOM annaparte 1 npu Heobxo-
OMMOCTN CpaBHMBAET BO3SMOXHOCTU CJTyXOBOIO BOC-
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NPUSTKS Ha pasHbIX NporpamMmMax. B 3aBepLueHune kypca
peabunutauum cypaoneaaror nepeaaeT BCe 3amMmedaHns
Bpayvy-Ccypaosiory asisi KOppeKTUPOBKU HACTPOEK, eCIn
3TO HeobXoaAnMO, NMOO, ecNn 3amMedaHns OTCYTCTBYIOT,
coobuaeT 06 afeKkBaTHOCTU AaHHbIX HAcTpoek. Nocne
aToro pebeHoK CHOBa NoceLlaeT Bpada-cypaonora ons
nony4yeHmda NToroBbix peKOMeHJJ,aLLVIVI no Ncnoab3oBa-
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THE INTERACTION OF THE PHYSICIAN-AUDIOLOGIST
AND A TEACHER OF DEAF AND HARD
OF HEARING IN THE ORGANIZATION OF SUPPORT
OF CHILDREN WITH HEARING IMPAIRMENT
IN A REHABILITATION CENTER

N. D. Tatarnikova

Rehabilitation Center (for children with hearing impairment) of Ministry of Healthcare of Russia

SUMMARY. The article discusses the need for close interaction
between a physician-audiologist and a teacher of deaf and hard of
hearing in the organization of rehabilitation of children using hearing
aids and cochlear implants on the example of the Rehabilitation
Center. This need is due to the impossibility of reliable diagnosis of
auditory perception and adequate settings of the cochlear implant
and hearing aid without the participation of a teacher of deaf and
hard of hearing. The conclusion is made that such organization of
rehabilitation process in the Rehabilitation Center allows to provide
conditions for effective aural-speech rehabilitation of patients.

Technological advances are now making it possible to
compensate hearing loss to the deaf and hard of hearing
people as much as possible. The use of modern hearing
aids and cochlear implants can ensure that sounds are
perceived at a level close to natural. However, a hearing
aid or cochlearimplant surgeryis not the only prerequisite
for successful socialization of a hearing impaired
person. The most important and time-consuming step
begins immediately after the cochlear implant and/or
hearing aid is implanted — the auditory rehabilitation
step [1]. Successful aural-speech rehabilitationis based
on ensuring a permanently effective aural-speech
environment [2] and creating close interaction between
professionals and parents.

One of the institutions established to provide escorts
for children with hearing impairment and their families
is the Rehabilitation Center (for children with hearing
impairment) of Ministry of Healthcare of Russia. The
Center provides comprehensive medical, psychological
and pedagogical rehabilitation for children with conductive
and/or sensorineural deafness and hearing loss who
use hearing aids, cochlear implants or bone anchored
devices [4]. Patients aged 1to 18 accompanied by their
parents are invited to the Center for rehabilitation.

The work at the Rehabilitation Center is divided into
three key stages, among which are primary diagnostics
with a rehabilitation plan, rehabilitation activities
according to this plan and re-diagnosis with individual

KEY WORDS: cochlearimplantation, rehabilitation, speech processor
tuning, diagnostics of auditory perception.

recommendations. To ensure the greatest efficiency of
the rehabilitation course, itis necessary to ensure close
interaction between the teacher of deaf and hard of
hearing and the physician-audiologist at each stage [4].

Let's take a closer look at the work of specialists at
each of the stages. When a child enters the Centre,
he/she undergoes an initial diagnosis with a teacher,
the main purpose of which is to determine the level of
the child's aural-speech development and the state
of hearing in the cochlear implant and/or hearing aid.
In addition to the diagnosis, the teacher collects detailed
information from parents about the child's hearing
condition, which includes complaints about the fitting
of the child's cochlear implant speech processor, if any
(e. g. discomfort with loud sounds or lack of reactions
to sounds of different nature). It is important that the
teacher checks and confirms or refutes the complaint
of the parents during the first session. After detailed
diagnosis and information collection, the teacher will
draw up a rehabilitation plan, in which the need to tune
the speech processor of the cochlear implant and/or
hearing aid is noted.

During the initial diagnosis, the physician-audiologist
performs an external examination of the speech processor
and/or hearing aid, performs cochlear implant telemetry,
checks whether the implantis in contact with the speech
processor and reads existing programs on the speech
processor at the moment. In addition to working with
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the cochlear implant and/or hearing aid itself, the
physician-audiologist collects a detailed medical history
when interviewing parents and reviewing medical records.

Before the fitting sessions, the Centre conducts
medical hearing tests such as: otoacoustic emission,
impedancemetry, pure tone audiometry, free sound
field tone audiometry with a cochlear implant, play
audiometry (together with a teacher). If subjective
hearing testing methods are uninformative or difficult
to perform due to several factors (e. g. infant and early
age, additional developmental disorders, etc.), the patient
will be offered objective methods, such as SLAEP and
ASSR test, based on indications. The audiometry in
children of early and preschool age (as well as children
of school age who have not mastered speech) requires
preparatory classes with a teacher of deaf and hard of
hearing. The purpose of these sessions is to develop
a conditional motor response (CMR) to sound and to
develop the skill to determine the loudness of sounds:
quiet, normal, loud.

But even a child's Conditional Motor Response to
Sound cannot guarantee adequate reactions during
audiometry, so the teacher of deaf and hard of hearing
is required to be present for children in this age.

The major task of the teacher here is to detect any
involuntary reactions to sounds of different intensity
(freezing, blinking, anxiety, crying, etc.). A teacher
immediately passes on his/her observations to a
physician-audiologist. Only such harmonious joint work
can achieve aresult correlated with reality at this stage.

After a comprehensive study of the child's hearing
condition in a cochlear implant and/or hearing aid, the
physician-audiologist proceeds to the fitting sessions
(if necessary). Several studies have shown that the
speech processor of a cochlear implant system is most
effectively fitted with a teacher in "live sound” mode [3].

The role of a teacher of deaf and hard of hearing
here is comparable to that of a first stage. The primary
goal is to achieve adequate reactions when applying
stimuli to electrodes. Further, the work is based on the
age and level of the child's aural-speech development.
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If the child is young and is not fluent in speech, then
the teacher will attract the child, also noting his/her
unconditional reactions, while the physician-audiologist
is tuning the speech processor and/or hearing aid. The
teacher uses different frequency musical instruments
to check the perception of non-speech stimuli: drum,
ratchet, castanets, reed, whistle, tambourine, bell and
presents different frequency phonemes and syllables
to check the perception of speech: "pa”, "tu”, "sh", "s",
"m", etc. For these children, it is enough to achieve
adequate reactions to sounds from 6 m at this stage.
If a child of early, preschool and school age can speak,
the best speech intelligibility should be achieved in
addition to having adequate reactions to sounds. For
this purpose, balanced lists of words developed in the
Center and other speech material are used: phonemes,
syllables, words, phrases. A separate category can be
distinguished here by children who mostly communicate
in Russian sign language and use dactyl alphabet. In this
case, theteacherwillalso actas an interpreter. When the
setting is complete, the physician-audiologist will write
down new programs on the cochlear implant speech
processor and give detailed recommendations to parents
and the deaf teacher on how to use the programs. This
interaction between the physician-audiologist and the
teacher of deaf and hard of hearing is not an end. After
the settings have been made, the teacher spends time at
each session clarifying the hearing status of the implant
and/or hearing aid and, if necessary, will compare
the hearing capabilities of different programs. At the
end of the rehabilitation course, a teacher passes all
the remarks to the physician-audiologist to adjust the
settings, if necessary, or informs about the adequacy
of those settings, if there are no remarks. After that, the
child shall visit the physician-audiologist again to receive
finalrecommendations on the use of each program and
further requests for the terms of the repeated settings.

Therefore, it can be concluded that aural-speech
rehabilitation can be effective only with close cooperation
and organization of continuity in the work of a teacher
of deaf and hard of hearing and a physician-audiologist.

1. Koroleval. V. Reabilitatsiya glukhikh detey i vzroslykh posle kokhlearnoy i stvolomozgovoy implantatsii [Rehabilitation of
Deaf Children and Adults after Cochlear and Brainstem Implantation] // Saint-Petersburg: KARO, 2016. — 872 p.

2. LeongardE.l.,SamsonovaE. G., IvanovaE. A. Yane khochu molchat'!: opyt raboty po obucheniyu detey s narusheniyami
slukha po metodu Leongard [I Don't Want to Be Silent!: Experience Teaching Hearing-Impaired Children Using the Leongard
Method] - 3rd ed. — Moscow: Terevinf, 2009. — 144 p.

3. SapozhnikovYa. M., Tarasova N. V., Siraev A. R. Znacheniye sovmestnoy raboty surdologa i surdopedagoga pri nastroyke
sistem kokhlearnoy implantatsii [Significance of Joint Work of a Physician-Audiologist and a Teacher of Deaf and Hard of
Hearing when Tuning Cochlear Implant Systems] // Bulletin of Otorhinolaryngology. — 2018. — Vol. 83 (2). — P. 22-25.

4. Tatarnikova N. D. O differentsirovannom podkhode k organizatsii soprovozhdeniya detey s narusheniyem slukha v
usloviyakh Tsentra reabilitatsii [On the Differentiated Approach to Organization of Escorting Hearing Impaired Children in
the Conditions of the Rehabilitation Center] // Sovremennyye problemy doshkol'noy defektologii: vzglyad v budushcheye
[Modern problems of preschool defectology: a look into the future]: a collection of scientific articles of the interuniversity
student scientific-practical conference (20-21 March 2017) / endorsed by Golovchits L. A., Miklyaeva N. V., Krotkova A. V.;
Ministry of Education and Science of the Russian Federation. — Moscow; Berlin: Direct-Media, 2017. — P. 232-235.

Experimental and clinical Ne 2 (03)
OTORHINOLARYNGOLOGY 2020



3ABOJIEBAHUA NMOTKWU, TOPTAHU U TPAXEUN

YAK 616/322-002.18

37

DOOJUTUKYNAPHbBIE AEHOPUTHbBIE KJIETKU
B KJINMHU4YECKOW NATOJ1IO'MN HEBHbIX MUHAAJINH
NPU PFAPA-CUHOPOME Y AETEU

FOLLICULAR DENDRITIC CELLS IN THE CLINICAL PATHOLOGY OF THE TONSILS
WITH PFAPA SYNDROME IN CHILDREN

B.I. beikoea, A. C. IOHycos, 1. U. benasuHa, 4. I. lNonsakoe

V. P. Bykova, A. S. Yunusov, P. I. Belavina, D. P. Polyakov

@rbY «HayyHo-KnuHu4ecKuli yeHmp omopuHoapuHzoa02uu
®MBA Poccuu»

PE®EPAT. PFAPA-cunppom (cuHgpom Marshall) — 3abonesaHue
[EeTCKoro Bo3pacTta 13 rpynmnbl nepuogn4yeckmnx TMXopaaok, xa-
pakTepuayioLeecs NpucTynamm noBbILLEHUSA TEMMEpPaTypbl Tena,
adpTO3HOro ctomatuTa, GapuHruTa n WemnHoro numdageHmnTa.
HeaddekTMBHOCTE aHTUBaKTEPManbHOM TePann 1 BbiPaXEHHbI
3pDeKT CUCTEMHBIX FIOKOKOPTUKOCTEPOUAOB NOATBEPXAAET M-
MYHOMNATONOrM4YecKyto Nprupoay 3aboneBaHuns, 04HAKO NaToreHes
PFAPA-cnHapomMa ocTaeTcyd HeyCTaHOBNEHHbIM. KynupoBaHue
CUHAPOMA NOCJie TOH3UIIAKTOMUN 3acTaBSeT NckaTb 9TUONO-
rmyeckunii GakTop NaTosIorM4eCckoro COCTOAHUS B HEOHbIX MUHOA-
nnHax. B uccneposaHum npoBefeH aHann3 coctosiHua cetu Gon-
JNINKYNSPHbBIX 4eHAPUTHbIX kKneTok (POK) B HEOHbIX MUHAANMHAX Y
neten ¢ PFAPA-CMHAPOMOM B CpaBHEHUU C FrpynnamMm naymMeHToB
C XPOHNYECKMM TOH3WIINTOM U runepTpodunen HeOHbIX MUHOASVH.
MpoaoemMoHCcTpUpoBaHa BbipaXxeHHasa ae3opraHmnsaumsa cetrn GOK
npu PFAPA-cuHgpowme.

KJIKOYEBBIE CJTOBA: PFAPA-cuHapom, cuHapom Marshall, HeOHble
MUHOANVHbI, GONANKYNSPHbIE OEHOPUTHbIE KNETKN, OeTH.

TeopeTuyeckme NpeanoChbiIsIKU U aKTyanbHOCTb
nccrseaoBaHusa

PFAPA-cuHppom (Periodic Fever, Aphtousis
stomatitis, Pharingitis, cervical Adenitis) — nepwuo-
aunyeckas nuxopapnka, apTto3Hbli cToMaTuUT, papuH-
VT, WeWnHbIA NMMdaneHnT — OblS1 BNepBble ONMUCaH y
G. S. Marshall B 1987 rony [1]. B cumnToMmokomnnekc
3aboneBaHus BxoauTt nuxopasaka ao 40 °C ¢ o3Ho-
60M; NMXopafoYHbIA MPUCTYN NPOAOJI)KAETCHA OKOJIO
3-6 oHen, B ganbHenwem TemnepaTtypa caMmocTos-
TeNbHO cHMxaeTcs. 3aboneBaHne HOCUT LUKINYHbIN
XapakTep C MHTepBanamMm Mexay npuctynamMmm ot 3 0o
8 Hepenb. ebioT 3abonesaHnsa HabnogaeTca 0ObIYHO
no 5-netHero Bo3pacTa [2]. NMporHo3 3aboneBaHus
6naronpuATHLIN: K NpenybepTaTHOMY BO3pPacTy, Kak
npaswuso, 4acToTa NMPUCTYNOB NUXOPaAK/M CTAHOBUTCS
pexe 1 HaCTynaeT CNOHTaHHOE Bbi3aopoBaeHue. Anm-
TENbHOCTb MEXAY MEPBbIM N MOCNEAHUM NPUCTYNaMU
nuxopankny nauneHTtos ¢ PFAPA-cMHOPOMOM MOXET

Scientific-Clinical Center of Otorhinolaryngology of FMBA of Russia

SUMMARY. PFAPA syndrome (Marshall's syndrome) is a pediatric
periodic fever characterized by acute episodes of fever, aphthous
stomatitis, pharyngitis and cervical lymphadenitis. Inefficiency of
antibiotics and success of systemic glucocorticoids confirm an
immunopathological origin of the disease, but the pathogenesis of
PFAPA syndrome is still unclear. Tonsillectomy efficiency shows a
key role of tonsils. The study analyzed the characteristics of follicular
dendritic cell (FDC) network in children with PFAPA syndrome
in comparison with patients with chronic tonsillitis and tonsillar
hypertrophy. The result shows significant FDC network disorganization
in PFAPA syndrome group.

KEY WORDS: PFAPA syndrome, Marshall's syndrome, tonsils, follicular
dendritic cells, children.

cocTaBnatb 4-8 net [2, 3]. Cungpom popmaneHO HE
BXOOUT B rpynny NepnoanyeCckmnx CUHOPOMOB, Tak Kak
ero HacnencTBeHHas aTUONOrns He fokasaHa. Tem He
MeHee PFAPA-cuHOpom 06bl4HO paccMaTpuBaeTCs
VMEHHO B 3TOW rpynne 3aboneBaHunii.

OTtuonorua n natoreHe3 PFAPA-cuHgpoma noka
OKOHYaTeNIbHO He onpepgeneHbl. O6cyxaanach BO3-
MOXHasi poJib B BOBHUKHOBEHUU 3abonieBaHns ak-
TUBaAUMW NAaTEHTHON MHGeKunn, odycnaBnmBatoLLen
aHoMasbHble Luukandeckme hebpuibHble aTakm Ha
GOHe He3pPesioCTU UMMYHHOW CUCTEMbl MaIEHBKOI O
nauneHTa [2, 4]. Pag aBTOpoOB paccMaTpMBaET CUH-
L POM Kak ayTOMMMYHHOe 3aboJieBaHne, Kak AUCHYHK-
LMo perynsaumnm obpas3oBaHns U cekpeummn LUTOKMHOB
[2, 5]. Kpome Toro, cunbHasi cemeriHaga knactepmaauus
npeanonaraeT NoTeHUnasribHOE reHeTn4eckoe npo-
ncxoxageHne PFAPA-cnHgpoma [6, 7]. Tem He MeHee
60/IbLUINHCTBO @aBTOPOB OTHOCSAT OaHHbIA CUHAPOM
K MMMYHONATOJIOrMM4€CKNUM COCTOSIHMNAM. BEpoATHbIM
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JIOKYCOM HapyLLIEHUS UMMYHOPErysLMn ABNSAOTCA HED-
Hble MMHOAJINHBI, C YEM MOXET ObITb CBA3aHa BbICOKas
(no HekoTopbIM AaHHbIM, 61mM3kas kK 100% [8, 9]) ag-
GEKTUBHOCTb TOH3UJIJIKTOMUN B KYNUPOBAHUN OaH-
HOro cnHgpoma. B aToM CBA3M NoucCK naTtoreHeTun4e-
CKUX MEXaHM3MOB 1 NAaTOMOPHOSIOrMYeCcKnx Mapkepos
PFAPA-cnHapoma obpalleH B CTOPOHY CTPYKTYPHbIX
3N1E€MEHTOB HEOHbLIX MUHAASMH.

donnukynsapHole peHaputHble knetkn (PAK), co-
CTaB/igioLLMEe OCHOBY repMUHATUBHBIX LLEHTPOB JIUM-
daTnyecknx GoNNMKYIoB Nnepmndepruyecknx opraHos
VMMYHHOW CUCTEMBI, BKJIlOYasA MUHAANNHBLI NTuMda-
OEeHOUOHOro rnoTo4YHOro Konbua Banbaenepa, num-
daTnyeckmne ysnbl U cenesdeHky, NpueieKalT 0COo-
60e BHMMaHue Kak CBA3yloLlee 3BEHO BPOXAEHHOTO
M aganTMBHOro MMyHuTeTa. O6pasys cTabusbHytO
CeTb, CBA3aHHYylo oTpocTkamu, GK opraHnayioT rv-
CTOapPXUTEKTOHNKY NEPBUYHbLIX 1 BTOPUYHbLIX TnMd@pa-
TUYECKUX PONMNUKYIOB NUMPONOHBIX OPraHoB, Npu-
BJiekas v yoepxmsas B 3Ton cetu B-numopouuntsl €
nomMouwbio xemoaTtTpakTaHTa CXCL13 — monekynsl,
koTopas B3ammogencteyeT ¢ CXCR5-peuentopom
B-kneTtok. Ha cBoeli noBepxHocTu 1 oTpocTkax dAK
YOEPXUBAOT aHTUIEeH, KOMIMOHEHTbI KOMIMJIEMEHTa C
nomoubto peuentopoB CR1, CR2 n FcyRIllb n nocto-
SIHHO B3aMMOAENCTBYIOT C B-numdouuntamm, BbINOIHAS
UCKJTIIOYUTESIBbHYIO POJIb MUKPOOKPYXEHUS.

MeseHxnmanbHOoe Mo CyLLeCTBY MUKPOOKPYXEHNE
n3 OK onpepensieT n peryinpyeT BClO MexaHuUKy
T-3aBUCUMOW KJNIOHAIbHOW nponungepaunn B-kneTok
B repMuHaTmBHbIX LeHTpax (Ml). JeHopuTHbIE KNeTKn
GONNNKYNOB NPE3EHTUPYIOT ONCOHU3NPOBAHHbIE aHTU-
reHbl M nopaepxmBatoT nyn B-kneTok, cnocobcTByiOT
co3peBaHuio apPpuHuTeTa B-numdpounTos, ocyLiecT-
BJISIOT CeNleku o cneumduyeckmnx KNIOHOB C BbICOKOM
adOPUHHOCTBIO U KOMMIEMEHTAPHOCTLIO (MO3UTUBHASA
cesiekums) n ycTpaHsaIoT co3peBatowme B-knetku ¢
HN3KON aPOUHHOCTBIO NN aYyTOPEAKTUBHOCTbIO, UHU-
uMnpys anonTto3a (HeratneHas cenekums). OHM KOHTPO-
nmpyoT gnddepeHumMpoBKY He3pesbix B-numpountos
(LeHTPOBNACTOB M LEHTPOLUTOB) B KNETKN NaMsATU 1
nnaamartunyeckune knetkn. OcobeHHOo 3HaYMma posb
®OK B ycTpaHeHun anontoTudeckmx teneu. Cekpe-
Tnpysa daktop Mfge8, oHu perynmpyioT yOopKy «MoO-
NeKynapHoOro Mycopar, nobyxgas makpodarv ytmnm-
3MpoBaTb MNOCTANONTOTUYECKNIA KNETOUYHbIN OeTpuT
nytem ¢arounTosa u TemM camblM NpenoTepaLLaT
ayTOMMMYHM3aLMI0 OpraHn3ma npoaykTamMmu pacrnaga
cOBCTBEHHbIX 6e/IKOBbIX CTPYKTYp. B akcnepumeHTe
nokKasaHo, 4TO Y HOKayTHbIX Mblllen AePULUTHBIX MO
Mfge8 oTcyTcTBME 3TOW MONEKYSbI CONMPOBOXOAET-
cs passutuemM numoonponudepaTmeHbIX peakumn n
MnaToN0OrM4eckoro COCTOAHNSA, HanoM1HaloLwero cu-
CTEMHYIO KpacHYyto Bosi4aHKy. Takum obpazom, GAK
repMmMHaTUBHbIX LEHTPOB POJUIUKYSIOB 3aLlmuLaloT
OpraHm3Mm OT ayToarpeccumn Ha atarne HeraTMBHOMN
cenekummn, UHULUNPYH anonTo3 «HEKOHOULMOHHbIX»
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B-numdoumnToB, a TakxXe Ha aTane yaaneHus noTeH-
LManbHO ayToarpeccmBHbIX «00JI0MKOB» daroumtTamm
eule 00 BbIX04a KOMMUTUPOBAHHbLIX cneunpunyeckn
pearnpyowmx B-knetok 3a npeaens BTOPUYHOro ¢orsi-
nvkyna. OTcloaa NpoONCTEKAET MOBLILLEHHBI MHTEPEC K
COCTOSIHUIO FEPMUHATUBHbLIX LLEHTPOB INM@aTU4eCKnx
donnnkynos nepudepnyecknx opraHoB UMMYHHOM CU-
CTEMbI B NJ1aHe CTPYKTYPHOM opraHmaauunm cetn GAK
npu 3abosieBaHUNAX, B naToreHe3e KoTopbixX Npenno-
naraeTcs ayTOMMMYHHas COCTaBnsoLwas.

Uenb nuccnepoBaHusa

Llensio HacTosALLEr0 NCCneoBaHNd CTao U3y4yeHne
cocTossHua OLAK-ceTn repMUHATUBHBIX LLEHTPOB JINM-
doungHbIX PONNNKYNOB HEBHBLIX MUHOAJUH (MO coBpe-
MEHHOW rMCTON0MMYECKOM TEPMUHONOI NN, "M OonL-
HbIX y3enkoB) npu PFAPA-cuHOpOMe y AeTei, KOTOPLIM
Oblna BbIMNOJSIHEHA ABYCTOPOHHSS TOH3UNI3KTOMUS C
LLeN1bio KYNMpoBaHnsa cuHgpomMa. lpynnamm cpaBHeHums
CNY>XWJIN HEOHbIE MUHAANVHBI AeTel, 0NepUpPOBaHHbIX
rno noBoAy rmnepTpodun MMHLAANNH, NPOTEKaBLIEN C
CMMNTOMATMKKOM (CUHAPOMA OBCTPYKTUBHOIO arnHoa
cHa) COAC, XxpOHMUYECKOro g4ekoOMNeHCUPOBaHHOIO
TOoH3unnTa (XT), 9TUONOrMYeckn CBA3aHHOTO ¢ be-
Ta-reMoIMTUYECKNM CTPENTOKOKKOM rpynnbl A (1nin
peunansBmnpyloLLero CTPeNTOKOKKOBOI0O TOH3UINTA),
Cyas N0 HANIMYUIO MOBLILLEHHOrO aHTUCcTpenTonmauHa O.

MaTtepuanbl u MeTOoAbl UCCNEeAOBaHNA

PYTUHHBIMW TCTONOrMYECKNMN METOA4AMMN UCChEe-
noBaHbl 34 HeOHble MUHAANUHbI y 17 neten ¢ PFAPA-
cnHapomom (oT 2 neT 8 mecsues oo 16 net, cpegHuin
BO3pacT — 7 neT), 32 HebHble MnHAanuHbl y 16 neten
c runeptpodumen mmHaanunH (ot 23 mecaues 0o 9 ner,
cpenHuin Bo3pacTt — 5 net 5 mecsaues) n 18 HeOHbIX
MUHOANMH y 9 geten ¢ 4eKOMMEeHCUPOBaAHHbIM XT
(o1 7 po 17 net, cpegHuim Bo3pacTt — 10 neT). IMMyHO-
rmctoxmmmnyeckoe ncenegosaHue (UNMX) BeinoNHEHO
20 petam: c PFAPA-cuHgpomom Mapwanna - 11, cru-
nepTpodpunen MMHAaNnH — 5 1 ¢ 4eKOMMNEHCMPOBAHHbLIM
XT - 4. ccnepoBaHWe NpoOBOAMAN Ha NapadUHOBLIX
cpesax TONWMHON 4—-5 MUKPOH C npenBapuTesibHON
BbICOKOTEMMEPATYPHON AEMACKUPOBKON aHTUreHa
no ctaHgapTHon metoguke, UIMX-okpalumBaHue ocy-
LWEeCTBIANM B COOTBETCTBUN C NpOoTOKonamMm Gupm-
npounssoguTenem aHtTuten. NaHenb NCNONb30BaAHHbLIX
aHTuTen BKo4Yana anddepeHLMpoBOYHbIE MapKepbl
T- n B-numoountos (CD3, CD4, CD8, CD20 n CD79a
COOTBETCTBEHHO), Mapkep MOHOUUTApPHO-Makpoda-
ranbHOn audpepeHumpoBku CDE8, mapkepbl Nponu-
depaummn anontoda (Ki67, P53, Bcl-2) n naHumTokepa-
TnHoB. Ana naentndpunkaummn GOK ncnonb3oBanm Mo-
HOKJOHanbHOe aHTuTeno CD21 (knoH EP3093, nsotun
IgG,,, Cell Marque, USA), BbisBNSOWNIA MEMOPaHHbIN
NPOTEeVH ¢ MonekynsapHoiM BecomMm 140 kDa. JaHHbIR
MPOTEWH MPUHAONEXNT K CEMENCTBY PErynaTopoB re-
HOB KOMMIEMEHTA U CNYXXNT PELLENTOPOM KOMMOHEHTOB
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komnnemeHTa 2, C3d, a Takxe peLentopom Bupyca dn-
wreiHa - bapp. na o6bekTnBndaumnm UMX-peaynsratos
MCMOJIb30BaNU NOJYKONIMYECTBEHHbBI METOL, OLLEHKN
NOJIHOTLI BU3yanuaaunn ®AK-ceTn repMmMHaTUBHBIX
LeHTpoB no akcrnpeccum CD21, oTmMeyas COXPaHHOCTb
daK-cetn 'L, kak 4 (++++) 6anna, yMeHbLUEHE CETU
Ha OOHY TPeTb Kak 3 (+++), HA NONOBUHY Kak 2 (++), Ha
TpnyeTBepTu Kak 1 (+), cnenoBble NpU3Haku gesopra-
HMU30BaHHOM ceTun kak 0 (+/-). B kaxxaom HabnoaeHnm
nono06HYyo KBanMdUKaLNOHHYIO0 OLEHKY NPOBOAVAN NS
50 cnyyariHbiX BTOPMYHbIX donnukynos. Ans ynobcTea
NOCTPOEHUS rPadUKOB 1 BbIPAXEHUS B % NOMYYEHHbIE
undpoBLIE AaHHbIE YMHOXaNn Ha 2. CTaTucTn4eckuni
aHann3 NpPoBOAUAN C UCMNONIb30BAHMEM NPOrPamMmbl
Statistica 10.0 B cpene Windows 7. KoppensiuMoHHble
B3aMMOOTHOLLEHUS C NOKa3aTeNsIMM FPYNn CPaBHEHUS
OLEHMBAsN C MOMOLLbLIO KO3 DULMEHTA KOPPENALUN
CnupmeHa. JoCTOBEPHOCTb Pa3nuynini NpUHUManu
npu p < 0,05.

Pe3ynbTaTtbhl LICCNeaoOBaHUA

B natomMop@dosormyeckomn kapTuHe yaaneHHbIX
HeOHbIX MMHAanNuH npu PFAPA-cuHgpome, nccneno-
BaHHbIX 0630PHLIMU PYTUHHBIMW TMCTONIOMNYECKUMM
MeTo[aMUn, He HaOEeHO Kaknx-nmbo crneundunieckmnx
U3MEHEHWIN, CBONCTBEHHbIX UCKJIIOYUTESIbHO LAaHHOMY
cuHppomy. NpursHakm runepTpodun HeGHbLIX MUHOANNH
M XPOHMYECKOro TOH3WIInTa B GopmMe runepniasnm
NUMEPONOHON TKAHN U XPOHMYECKOro BOCNaneHus, Bbl-
paxeHHble B TOW MU MHO CTENEHN B 3aBUCUMOCTN OT
BO3pacTa NauMeHToB 1 ONTenbHOCTU 3aboneBaHms,
MPUCYTCTBYIOT Y BCEX NaLMEeHTOB C OaHHbIM CUHAPO-
MoM. B To xe BpeMsl HeOHble MUHAaNnHbI Npy PFAPA-
CUHOPOME OTNNYAIOTCH OT MUHAAJIVH NPU XPOHNUYECKOM
TOH3UINTE N UX TMNEPTPOPUN MaCcCOBLIM 0OpPaTHLIM
pasBUTUEM rEPMUHATUBHBIX LLEHTPOB C OT/IOXEHUEM UH-
TepCTULNAJIBHOIO 303UHOMUSIBHOIO NPOTEUHONEHHOIO
BeLLeCTBa B LLleHTPEe BTOPUYHBIX IMM@POUNIHbLIX Y3E1KOB
U MOSIBJIEHNEM «J1bICEIOLLNX» DONNNKYNOB (puUc. 1).

Puc. 1. O6paTHoe pasBUTUE rePMUHATUBHBIX LLEHTPOB C OT/IOXKEHNEM UHTEPCTULMNATIbHOO 303MHOPUIIbHOIO
NPOTEeNHOreHHOro BELLEeCTBa B LIeHTPE BTOPUYHBIX INMPOULHbIX Y3E€JIKOB U MOSIBIEHUEM «JIbICEIOLUNX» DOJISINKYITOB

Puc. 2, 3. [lesoprannsaumnsa ©LIK B repMmuHaTUBHbIX LI@HTPax HebOHbix MuHAannH rnpv PFAPA-cuHapome.
JeBouka 14 net (puc. 2), manbumk 4 rona 5 mecsues (puc. 3). UIX, akcnpeccusi CD21, x 50
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Pesynsratsbl UIMX-uccnenoBaHmnsa JOKYMEHTUPYIOT
AKTUBHYIO UMMYHOJI0MMYeCcKYo OYHKLNIO HEOHbLIX MUH-
OanviH, NPoSBASIOLWLYIOCS y4acTnem B- n T-kneTo4HbIx
3BEHbEB KJIETOYHOIO U FYMOPAaNibHOr0 UMMYHUTETA B
KOOMNepaTMBHOM MMMYHHOM OTBETE BO B3aUMOLEN-
CTBUU C KNETKaMU BPOXAEHHOIro uMMmyHmnteTa — CD68
No3NTUBHbIMK Makpodaramu n CD21-N03NTUBHBIMU
dONNNKYNAPHLIMU AEHAPUTHBIMU KneTkamun (POK).
Mpwn PFAPA-CUHAPOME BbISIBIEHO HApYLUEHWE apXUTek-
TOHUKW repPMUHATUBHBIX LEHTPOB C Ae30praHusaumen
cetn ®K, CHMXEeHMEM KNEeTOYHOCTM 1 NaAeHneM npo-
nmdepaTnBHOM akTMBHOCTU B-nnmdounTos (puc. 2, 3).
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FOLLICULAR DENDRITIC CELLS IN THE CLINICAL
PATHOLOGY OF THE TONSILS
WITH PFAPA SYNDROME IN CHILDREN

V. P. Bykova, A. S. Yunusov, P. I. Belavina, D. P. Polyakov

Scientific-Clinical Center of Otorhinolaryngology of FMBA of Russia

SUMMARY. PFAPA syndrome (Marshall's syndrome) is a pediatric
periodic fever characterized by acute episodes of fever, aphthous
stomatitis, pharyngitis and cervical lymphadenitis. Inefficiency of
antibiotics and success of systemic glucocorticoids confirm an
immunopathological origin of the disease, but the pathogenesis of
PFAPA syndrome is still unclear. Tonsillectomy efficiency shows a
keyrole of tonsils. The study analyzed the characteristics of follicular
dendritic cell (FDC) network in children with PFAPA syndrome
in comparison with patients with chronic tonsillitis and tonsillar
hypertrophy. The result shows significant FDC network disorganization
in PFAPA syndrome group.

Theoretical background and relevance
of the study

PFAPA syndrome (Periodic Fever, Aphthous
Stomatitis, Pharyngitis and Cervical Adenitis) was first
described by G. S. Marshallin 1987 [1]. The symptoms
include fever up to 40 °C with chills; the fever attack
lasts about 3-6 days, then the temperature drops by
itself. The disease has a cyclical nature with intervals of
3-8 weeks between attacks. The debut of the disease
is usually observed before the age of 5 years [2]. The
prognosis is favourable: the frequency of fever attacks
tends to become less frequent by prepubertal age, and
spontaneous recovery occurs. The duration between
the first and last fever attacks in patients with PFAPA
syndrome may be 4-8 years [2, 3]. The syndrome is
not formally part of the periodic syndrome group, as
its hereditary etiology has not been proven. However,
PFAPA syndrome is usually considered in this group
of diseases.

The etiology and pathogenesis of the PFAPA
syndrome have not yet been definitively determined. The
possible role of latent infection activation, which causes
abnormal cyclic febrile attacks on the background of
immaturity of the immune system in a young patient,
has been discussed [2, 4]. Several authors consider the
syndrome as an autoimmune disease, as a dysfunction
of control of the generation and secretion of cytokines
[2, 5]. In addition, strong family aggregation suggests
a potential genetic origin of the PFAPA syndrome
[6, 7]. However, most authors classify this syndrome
as immunopathological states. The probable locus

KEY WORDS: PFAPA syndrome, Marshall's syndrome, tonsils, follicular
dendritic cells, children.

of immunoregulation disorders is the tonsils, which
may be associated with high (close to 100% according
to some data [8, 9]) efficacy of tonsillectomy in the
management of this syndrome. In this regard, the search
for pathogenetic mechanisms and pathomorphological
markers of PFAPA syndrome is directed towards the
structural elements of the tonsils.

The follicular dendritic cells (FDCs), which are the
basis of the germinal centres of the lymphoid follicles of
the peripheral organs of the immune system, including
the Waldeyer's tonsillar ring, lymph nodes and spleen,
attract special attention as a binder of innate and adaptive
immunity. FDCs form a stable network connected by
processes and organize hystoarchitectonics of primary
and secondary lymphoid follicles of lymphoid organs,
attracting and keeping in this network B lymphocytes
with chemoattractant CXCL13, a molecule thatinteracts
with the receptor CXCR5 of B cells. FDCs keep the
antigen, complement components with receptors CR1,
CR2 and FcyRIllb on its surface and in its processes
and constantly interacts with B lymphocytes, playing
an exceptional role in microenvironment.

The mesenchymal FDC microenvironmentdetermines
and regulates the entire mechanics of the T cell-
dependent clonal proliferation of B cells in germinal
centres (GC). Follicle dendritic cells present opsonized
antigens and support a B cell pool, promote B cell
affinity maturation, select specific clones with high
affinity and complementarity (positive selection) and
eliminate mature B cells with low affinity or autoreactivity
by initiating apoptosis (negative selection). They control
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the differentiation of immature B cells (centroblasts
and centrocytes) into memory and plasma cells. The
role of FDC in eliminating apoptotic cellsis particularly
important: They secret the factor MFG-E8 and
regulate the removal of "molecular debris”, inducing
macrophages to dispose of postapoptotic cell detritus
by phagocytosis and thus prevent autoimmunization of
the body by their own protein debris. The experiment
shows that the absence of this molecule in knockout
mice deficient in MFG-E8 is accompanied by the
development of lymphoproliferative response and a
pathological state like systemic lupus erythematosus.
Thus, the FDCs of germinal centres of follicles protect
the body from autoaggression at the stage of negative
selection, initiating apoptosis of "substandard”
B lymphocytes, as well as at the stage of removal of
potentially autoaggressive "fragments” by phagocytes
before the release of committed specifically responsive
B cells outside the secondary follicle. Hence, there is
an increased interest in the condition of the germinal
centres of lymphoid follicles of peripheral organs of the
immune system in terms of the structural organization

DISEASES OF THE PHARYNX, LARYNX AND TRACHEA

of the FDC network in diseases the pathogenesis of
which assumes an autoimmune component.

Study objective

The objective of this study was to study the condition
of the FDC network of germinal centers of tonsillar
lymphoid follicles (lymph nodules according to modern
histological terms) in PFAPA syndrome in children who
underwent a bilateral tonsillectomy to terminate the
syndrome. The comparison groups were the tonsils of
children operated on tonsillar hypertrophy with symptoms
of obstructive sleep apnoea syndrome (OSA), chronic
decompensated tonsillitis (CDT), etiologically related
to group A B-haemolytic streptococcus (or recurrent
Streptococcus tonsillitis), according to the presence of
increased antistreptolysin O.

Study materials and methods

The standard histological methods investigated
34 tonsils of 17 children with PFAPA syndrome (from 2 years
8 months to 16 years, mean age is 7 years), 32 tonsils
of 16 children with tonsillar hypertrophy (from 23 months

Fig. 1. Reverse development of germinal centres with the deposition of interstitial eosinophilic proteinogenic substance
in the centre of secondary lymph nodules and the appearance of "balding” follicles

Fig. 2, 3. Disorganization of FDC in the germinal centres of tonsils in the PFAPA syndrome.
Girl 14 years old (fig. 2), boy 4 years old 5 months (fig. 3). IGH, expression CD21, x 50
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to 9 years, mean age is 5 years 5 months) and 18 tonsils
of 9 children with CDT (from 7 to 17 years, mean age
is 10 years). An immunohistochemical study (IHS) was
performed on 20 children: 11 with Marshall's syndrome,
5with tonsillar hypertrophy and 4 with CDT. The study was
performed with paraffin sections 4-5 microns thick with
preliminary high-temperature antigen retrieval according
to the standard technique; IHC staining was performed
in accordance with the protocols of firms producing
antibodies. The panel of used antibodies included
T and B lymphocyte markers (CD3, CD4, CD8, CD20
and CD79a respectively), monocyte/macrophage
marker CD68, proliferation and apoptosis markers (Ki67,
P53, Bcl-2) and pan-cytokeratin markers. CD21 monoclonal
antibody (clone EP3093, isotype IgG,,, Cell Marque, USA),
detecting membrane protein with molecular mass of
140 kDa, was used for identification of FDC. This proteinis
acomplement control protein and serves as acomplement
receptor type 2 (complement C3d receptor) and Epstein-
Barr virus receptor. IGH results were objectivized using
a semiquantitative method to assess the effectiveness
of visualization of the FDC network of germinal centers
on the CD21 expression, noting the safety of the FDC
network of GC as 4 (++++) points, a one-third reduction
of the network as 3 (+++), the network reduction by half
as 2 (++), a three-quarters reduction of the network
as 1(+), traces of the disorganized network as O (+/-). Ineach
observation, 50 random secondary follicles received a
similar qualification assessment. The obtained numerical
data were multiplied by 2 for the convenience of drawing
charts and expressions in %. Statistical analysis was
performed using the Statistica 10.0 program, Windows 7.
Correlation relationships with indicators of comparison
groups were evaluated using Spearman’s correlation
coefficient. Reliability of differences was accepted at
p < 0.05.
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Study results

The pathomorphological picture of removed tonsilsin
the PFAPA syndrome, studied by the standard histological
methods, did not show any specific changes peculiar to
this syndrome. Signs of tonsillar hypertrophy and chronic
tonsillitis in the form of lymphoid hyperplasia and chronic
inflammation, expressed to varying degrees depending
on the age of patients and the duration of the disease,
are presentin all patients with this syndrome. Atthe same
time, tonsils in PFAPA syndrome differ from tonsils in
chronic tonsillitis and their hypertrophy by mass reverse
development of germinal centres with the deposition of
interstitial eosinophilic proteinogenic substance in the
centre of secondary lymph nodules and the appearance
of "balding” follicles (fig. 1).

The IGH results demonstrate the active immunological
function of the tonsils, manifested by the participation
of B and T cellular components of cellular and humoral
immunity in the cooperative immune response in
interaction with congenital immunity cells -
CD68-positive macrophages and CD21-positive
follicular dendritic cells (FDC). The PFAPA syndrome
revealed aviolation of the architectonics of the germinal
centers with disorganization of the FDC network,
adecreasein cellularity and a decrease in the proliferative
activity of B lymphocytes (fig. 2, 3).

Conclusion

Considering the known functions of FDC in maintaining
normal mechanics of T cell-dependent clonal proliferation
of B cells and their role in counteracting the emergence
of autoreactive clones, the disorganization of the FDC
network of germinal centres in PFAPA syndrome in
childrenimplies functional depletion of germinal centres
and means loss of ability to withstand the generation and
expansion of autoreactive clones.
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3ABOJIEBAHUA NMOTKWU, TOPTAHU U TPAXEUN

PEABUJIUTALNA T'OJIOCA NMPU NMAPE3AX
U NAPAJINMAX TOPTAHU

VOICE REHABILITATION WITH PARESIS
AND PARALYSIS OF THE LARYNX

2p. A. lllazamaeea, '3. K. Ucmazynoea, 'b. A. Xananakos,
'B. B. XXenesHoea

2B, A. Shagataeva, 'E. K. Ismagulova, 'B. A. Zhapalakov,
V. V. Zheleznova

'3anadHo-Kazaxcmauckuli 2ocydapcmeeHHblli MeOUYUHCKuUl
yHusepcumem umeHu Mapama OcnaHoea

2«AKkmio6uHckuli MeduyuHckul yeHmp»

PE®EPAT. CornacHo gaHHbIM nnutepatypsbl, o 15% Bcex xupypru-
4eCKMX BMeLlaTeNbCTB Ha LWWee CONPOBOXAAIOTCH OCIOXKHEHNEM
B BUAE Napes30B 1 napanuyer roptaHu. Ha coBpeMeHHOM aTane,
HECMOTPS Ha COBEPLUEHCTBOBAHME ONArHOCTUYECKUX METOO0B
N XUPYPruyeckoro fnevyeHus AaHHoi NnaTonornm, YNcno 60bHbIX
He yMeHbluaeTcsa. ABToOpamMu NpoBOAUTCSA OLLeHKa U aHanu3 ad-
bEKTUBHOCTU MPUMEHSEMbIX XUPYPTUYECKNX N KOHCEPBATUBHbIX
MeTOoANK C 006CyXAeHNEM pe3yNbTaToB iedeHus. MNpennoxeHHble
CXeMbl TEpanunm NOCTONEPaLMOHHbBIX MApPe30B 1 Napanuyen ropta-
HM NO3BONKAIOT YNIYYLUUTb PEe3yNbTaTbl IEYEHUSA U COKPATUTb CPOKU
peabunutaumnm Takmx 60bHbIX.

KJTKOYEBbBIE CJIOBA: napes, napanny roptaHu, CTPYM3KTOMMUS,
XOpPA3IKTOMUS, CTUMYNSauus, poHoneguns.

AKTYyanbHOCTb TEMbI

MNMpobnema peabunutaummn 60MbHLIX Napanyamm rop-
TaHW B HACTOSILLLEE BPEeMS OCTaeTCS OQHOM U3 akTyaslbHbIX B
OTOPWUHONAPUHIONorMun. No3aHAa AnarHocTvka ABYCTOPOH-
Hero napasnuya ropTaHu noce onepaTyBHbLIX BMELLaTEeNbCTB
NPUBOAUT K Pa3BUTUIO CTOMKMX MOCTCTEHOTUYECKNX N3Me-
HeHuii [1, 5]. B npakTuke oTopmHonapuHronora 60sbLloe
3HayeHne NMeIT OpraHnyeckmne nepudepurdeckme nape-
3bl FOPTaHU: NOPAXEHNA HUXHEO U BEPXHErO FOPTAHHOIO
HepBoB. [NaTonorvs, Npu KOTOpPoi Hanbosiee BbICOK PUCK
pas3BUTMA CTOMKOI O Napesa ropTaHun, ABNsSeTcs npeaMeToM
BHMMaHUSA XMPYProB-0TOPUHOIAPUHIONO0roB. B HacToswee
BPEMS B TAPUHIOI0MY NCMOML3YIOT Pa3Hble OnepaTuBHbIE
NpUeMsbl B Ie4eHNN CPEANHHOMO CTEHO3a FOPTaHW, M4acTo
MHEHNSA aBTOPOB O TOM WU/ MHOM BMELLIATENbCTBE OKa3bl-
BalOTCA AMaMeTPasbHO MPOTUBOMOOXHLIMIN, HTO B MNEPBYIO
ouyepeb MOXHO 0O BACHUTL OTCYTCTBMEM OBLLLENPUHATBLIX
KPUTEPUEB, XapakTepU3yoLLX UCX0Abl NedeHus. JocTyn
0119 BCEX METOAVK NNeYEeHNSA BTOPUYEH, ONpeaenseT TOIbKO
yA06CTBO BbINOJIHEHWS ONepPaTUBHOMO NPUemMa, 1 NoaTomy
OCHOBbIBATb Ha HEM KJTacCUdUKaLMIO HeLLenecoobpasHo.
[MaBHOe — 3TO onepaTuBHbI NprMeM 1 06BLEKT onepaLmu,
KOTOPblE B COBOKYMHOCTW OyayT onpeaensite apdekTns-
HOCTb BMeELLATe IbCTBA 1 Pa3BUTNE BaXHbIX B MJ1aHE NCXO-
[ nevyeHns OCnoXHeHWN [2]. HapylueHus nogsmKHOCTH

3KCI'IepI/IMeHTaJ1bHaF| N KIIMHNn4yeckad

OTOPMUHOJNIAPUHIOJI0INA
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'Ospanov’ West Kazakhstan State Medical University

2Aktobe Medical Centre

SUMMARY. According to the literature, up to 15% of all surgical
interventions on the neck are accompanied by a complication in the
form of paresis and paralysis of the larynx. Atthe present stage, despite
the improvement of diagnostic methods and surgical treatment of this
pathology, the number of patients does not decrease. The authors
evaluate and analyse the effectiveness of the applied surgical and
conservative methods with a discussion of the results of treatment.
The proposed therapy schemes for postoperative paresis and
laryngeal paralysis canimprove the results of treatmentand reduce
the rehabilitation period of such patients.

KEY WORDS: paresis, laryngeal paralysis, thyroidectomy, vocal cord
removal, stimulation, phonopedics.

rON0COBbIX CK/1aA0K Nocse onepaunii Ha WUTOBUAHOMN
xenese MoryT UMeTb HEMPOreHHYI NPUPOoLY, SHOOKPUH-
HYIO (TMnep- NNy rmnoTUPEs, HapyLleHnsa GyHKUUM na-
paLmMTOBUOHOM Xenesbl — r1rno- Uiv runepnaparnpeos),
BOCMNANNTESNIbHYIO NpUpoay (MEPUXOHLAPUTLI NN aPTPUTHI
CyCTaBOB XpsLen roptaHun). Bo3HMKHOBEHME Nape3os
M napanuyer ropTaHu npu onepaumsax Ha LWmMToBuaHOM
xenese no aKcTpadacumanbHOM METOAVKE, Kak NpaBu-
J10, CBA3a2HO C TPaBMMPOBaHMEM BO3BPATHbLIX FOPTaHHbIX
HEepPBOB NPV NX BblAENIEHNN N3 COCYAMNCTO-HEPBHOMO MyY-
Ka 1 okpyxatowux TkaHen [3, 7, 8]. Cnegyet OTMETUTD,
4YTO MHOMMMIM Bpa4YaMmn HeJOOLLEHNBAETCH 3Ha4YeHne ¢o-
HOMeaMYeckol peabunutTaummn roloCoBbIX PACCTPONCTB.
B nocnepHue rogpl 06n1acTb NnpumMeHeHus doHoneanm
3HaYUTENBHO paclumpunack. YeTko o603Ha4YMNach He-
00X0ANMOCTb YCTPaHEHUSI Kak COOCTBEHHO MOSI0OCOBbIX
[pacCTPOWCTB, Tak U PACCTPONCTB, BXOLSLLMX B CTPYKTYPY
peyeBoro gedekTta npu puHonanum, gusapTpuun, agpasum,
3amkaHun. 9PDEKTUBHOCTb XUPYPIrNHECKOrO TIEYEHVS ABY-
CTOPOHHEr0 Napanu4ya 3aB1UCcuUT OT NOCTaBJIEHHOW 3a4a4u
1 cnocoba ee peannsaumm. OcobeHHOCTM penapaTuBHbIX
NPOLLECCOB MNPV PasnYHbIX CTPYKTYPHO-(PYHKLMOHASBHBIX
NOBPEXAEHNAX rOPTaHN BANGIOT HA PE3YNLTAT JIeYEeHUS,
CTeneHb BOCCTAHOBMIEHUS HApYLLUEHHbIX GyHKUMA. Co-
KpaLLeHMe CPOKOB JIeYEHNSA U 3TarnHOCTU XUPYPrn4ecKmx
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MepPOoNpPUATUA — HEOOXOANMbIE YC/TIOBUS CErOAHSALLIHErO
oHa[4, 6,9, 10].

Lenb nccnepoBaHus
OueHka 9P EeKTUBHOCTU pa3nnyHbIX METOAOB Jieye-
HUSA NOCTONEPaLVOHHbIX Nape30B U Napannyen ropTaHu.

MaTepuan u meToabl UCCNIeA0BaHUA

3a nocnepHue 5 net B «AkTIOGMHCKOM MeanLMHCKOM
ueHTpe» 3anagHo-Ka3axCTaHCKOro rocynapCTBEHHOro
MeOVLIMHCKOro yHnBepcuteTa umeHn Mapara OcnaHoBa
Hamum BbL10 NPoJIeYEeHO 26 60/bHBIX C O4HOCTOPOHHUMM U
[BYCTOPOHHUMM Napesamm 1 napannyamm roptaHn. bonb-
LWMHCTBO 60/bHLIX (18 NaumeHToB — 69,2%) nepeHecnn
onepaumn Ha LUMTOBUIOHOW Xenese, Nerknx n B 06nactu
OyrnaopTbl, 3 HNX 16 XXEHLLUWH OT 26 [0 68 NET 1 2 My>XUWH,
CpenHuin BO3pacT KOTOPbIX cocTaBmn 53 roga. Y octasb-
Hbix 8 (30,8%) nauneHTOB Napesbl 1 Napannyn ropTaHn
BO3HUKJIN HA (POHE BUPYCHON NHPEKLMN, NCUXO3MOLM-
OHaJIbHOrro CTpecca 1 3aKpbITON TPaBMbl MPYLHOW KIeT-
KU 1 Wwewn. Bce naumeHTbl OblIn pasgeneHsl Ha 3 rpynnbi:
I rpynna —7 (26,9%) 605bHbIX C 4BYCTOPOHHUM Napasinyom
ropTaHu, NepeHecLIne ONePaLMIO Ha LLIMTOBUAHOM Xene-
3€e 1 Apyrux opraHax rpyaHoi KNneTkuy B nepuog He 6onee
HepenvHasag. [NMpu HenpsMor NapuHrockonuu y Bcex na-
LMEHTOB AAHHOW FPynmnbl AUarHOCTUPOBAHO CPEAVNHHOE
NOJIOXEHWNE rOIOCOBbIX CKNAA0K, MONHAS HEMOABUXHOCTb
obenx NoNoBMH ropTaHn, pasmep roJIoCOBOM LENN He
npesbiwan 2 MMm. Y JaHHol rpynibl HaGntoancs ocTpbli
cTeHo3 roptaHu lI-Ill cteneHwn, B CBS3N C YEM B 9KCTPEH-
HOM W OTCPOYEHHOM Ha 2-3 OHS nopsake NpoBeaeHa
Tpaxeoctomus; Il rpynna — 11 (42,3%) nauneHToB C NOoCT-
onepauyoOHHbIM OAHOCTOPOHHMM NapaanyoM ropTaHu,
ob6paTumBLUMECS B Neprog oT 1 Mecsua Ao nonyroga nocrne
onepauun Ha wmtoBmaHowm xenese; lll rpynna — 8 (30,8%)
00JbHBIX C OALHOCTOPOHHMM MapananyoM ropTaHn Ha poHe
BUPYCHOM MHPEKLUN, MCUXO3MOLMOHAIbHOIo cTpeccaun
obpaTmBLUMECS B pa3Hble CPOKW B Nepuopa, Ao nonyroga
C MOMEHTa NosiIBNeHnst oxpunnoctu ronoca. OueHka ad-
GEKTUBHOCTU NIEYEHNS NPOBOAMIACE NOCHE ABYX KYPCOB
neyenus. Kputepmsamm adbdekTUBHOCTM BbIIN: yyuLLEHME
ronoca, BOCCTaHOB/IEHVE AbIXaHUS NPY ABYCTOPOHHEM Ma-
panuye, 4aHHbIE SHO0CKONMMYECKOr0 OCMOTPA rO/I0COBbIX
CBSI30K 1 FONIOCOBOW LWEeNW. [N KONMM4eCTBEHHOM OLIEHKU
YMCTOTbI 3BYHAHWS FONI0CA UCMONb30BAM LUKAY, MPUHSI-
Tyto Coto3om EBponenckmnx oHmaTpoB: 0 — HOpManbHbIN,
1 —rnyxoBartblii, 2 — 0CUNNOCTb cnaboi cteneHun, 3 —ocumn-
JIOCTb CpegHen cteneHn, 4 — 0OCUMNIOCTb CUNIbHOM CTEMEHW,
5 — adoHus, 6 — nonHasa ytparta GyHKLUM ropTaHun.

Pe3ynbTaTbl UCCNEAOBaHUS

MauneHTam | rpynnsl nposBoAmMiack onepauns aHOo-
NapuHreanbHOM OO4HOCTOPOHHEN XOPA3KTOMMUN C NOCe-
ayoulen ctumMmynupyouten tepanueit, so Il rpynne npo-
BOLMIICS KYPC CTUMYNSLMKU B COYeTaHnK ¢ hoHoneanen,
B lll rpynne — Kkypc NpOTUBOBOCNANNTEIbHOW Tepanuu,
penakcupyloLen tTepanum, GusnonedeHmne n GoHoneams.
B | rpynne nocne HanoxeHns TpaxeoCTOMbl NaumMeHTam
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BHavaJsie NnpoBOAwsIachb KOHCepBaTMBHAsS Tepanus C Lue-
N0 KOPPEKLMN METABONNYECKMX HAPYLLEHWNIA, Aernapa-
TaUMOHHAsA Tepanusa AN CHATUSA OTeka TKaHel B nocne-
onepauyoHHOM Nepuoae rnocse CTPYM3KTOMNUK, a Takxe
MUKPOLVIPKYNATOPbI, BUTAMWUHBI rpynnbl B, npo3epuvH B
TeyeHue nocneayowero mecsaua. lNMpu Takon TakTuke y
2 60NbHbIX ObI1I0 OTMEYEHO HaCTUYHOE BOCCTAHOBJIEHNE
NOABMXHOCTWN O4HOM N3 rONI0COBbLIX CBA30K, HO B CBA3M C
He0CTaTOYHOCTLIO MPOCBETA MOJI0COBOM LWenuv A1 Abl-
XaHus Obln onpeaeneHbl NokasaHus o XMpPYpPruieckoro
neyeHus. Bcem naumeHTam nocne Kypca KoHCepBaTMBHOWN
Tepanuu 3HAoNapuHreassHo 6blna NnposeneHa onepaums
OOHOCTOPOHHEN XOpA3KTOMUK. B nocneonepaumoHHOM
nepuoge Nnposoamnach gervaparaumoHHas Tepanus,
aHanbreTnkn, aHTMéMoTMKK. Mpr oCMOTPE ropTaHn Yepes
mMecsy, y 6 nauyeHToB | rpynnbl (85,7%) addekTMBHOCTb
NPOBEAEHHON ONepauuy Bbipaxanacb B yBEIMYEHUM NPO-
CBETA r0IOCOBOV LLENN, YNYHLLIEHWMW AbIXaHWS MPU 3aKPbITON
TpaxeoCTOMUYECKom TPyoke, B CBA3M C 4eM Oblna caena-
Ha JekaHonaumsa Tpaxen. B nocneayowem npoBoguimch
doHoneguyeckmne ynpaxHeHus B Te4eHme 5-6 mecsiues
1 npodunakTU4ECKnEe Kypcobl CTUMYNMPYIOLLEN Tepanuu.
Y ogHoi 6onbHo (14,2%) oTMeYeHO Hanndme py6LoBoi
TKaHW, HANOMUWHAIOLWLEN BHELLHE rOJI0COBYIO CKJ1aAKy U
3aHUMalOLLEN NPeXHeEe NoJIOXEHME.

Bo Il rpynne ctumynupyioLasa Tepanus 3aksodanach
TakXe B Ha3HAYeHUM MUKPOLMPKYISTOPOB, BUTAMUHOB
rpynnsl B, npo3eprHa 1 0AHOBPEMEHHOIO NPOBEAEHMS
3aHaATMIA poHoneaun. Y 8 (72,7%) 6onbHbIX OTMeYanach
NONOXUTENbHAA AMHAMMKA B BUAE YIy4LLIEHWS ronoca,
4aCTUYHOIr0 BOCCTAHOBNEHUS MOABUXHOCTW rOJIOCOBOWA
CBA3KM NOCNe ABYX KypCOB ne4veHud. Nprnyem cnenyet
OTMETUTb, YTO BCE AaHHble 8 NauMeHTOB 0BpaTUInCh B
CPOK 0 ABYX MECSLEB Mocrie onepaumm CTRYMIKTOMUN.
Y 2 (18,2%) 60nbHbIX, 06paTMBLINXCS B Nepuog 6onee
2 MecsiLeB, addekTa OT fleHeHns He Bblo.

N3BeCTHO, 4TO ropTaHb ABASETCHA GYHKLMOHABHBIM LIEH-
TPOM, TOHKO pearnpyoLLyM Ha HAPYLLEHNS €€ MHHEPBALNN,
SHAOKPUHHBIX QYHKLIMIA, HA PAa3NYHOIrO POAA MCUXOrEHHbIE
dakTopbl, NPOdECcCHoHasbHbIE 1 ObITOBbIE BPEOHOCTMU.
Blllrpynney 3 (37,5%) naumeHToB oMCHOHUSA HACTYNUNa B
pesynsrate nepeHeceHHOoM BUPYCHOM MHMEKLUMN, B CBA3M C
4yeM Jie4eHue 6bl10 JOMOSHEHO AE3MHTOKCUMKALLMOHHBIMU 1
NPOTMBOBUPYCHbIMM NpenapaTamun. Y 5 (62,5%) naumeHToB
BbISIB/IEHbI HAPYLLIEHWNS FO/I0CA U IBNIEHUS MApe3a ropTaHu
Ha POHE NCUXOreHHbIX PACCTPONCTB NPU AJINTENbHO Ael-
CTBYIOLLLEM SMOLIMOHAIBHOM HAaNPSXEHUN — KOHMIVKTaX
Ha paboTe, B CeEMbeE, TXesblx 60ne3Hax 6nnakux. Mpu
NPOBeAEeHUM 3HO0CKONMYECKOon napuHrockonmmn gpopma
HECMbIKaHUS rOfI0COBbIX CK1aA0K MPY HEOAHOKPATHbIX
o6cnenoBaHUsX Yepes KOPOTKME NMPOMEXYTKN BPEMEHN
(4epes yac, gBa unu cyTkn) Obisia 04eHb UIBMEHYMBOW, HTO
TakXxe CBMOETEeNIbCTBOBASIO O NCUXOrE€HHOM HapyLUEeHUW.
Kypc ¢poHOonean4eckmx 3aaHAaTnin NnpoBOaWIICS No crneny-
IOLLMM 3Tanam: paunoHasibHaga ncmxorepanuvs (cegaums
Npon3BoAHbIMKN GeH30aMa3ennHa 1 pas B CyTku), GYyHKLM-
OHaJbHble TPEHMPOBKM rOJIOCOBOro annapara ¢ UCrnoJib-
30BaHVEM CcreuyasbHbIX YNpaXHeHUn Ha penakcaumio,
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TPEHNPOBKW KOOPANHaUUN doHAUMKN 1 AblXxaHusl, 3akpe-
njeHne KOMMYHMKaTUBHbLIX HABbIKOB rosoca B Nnocfieny-
lowem. Y Bcex 8 naumMeHToB OTMeYeHa NonoXxuTenbHas
AVHaMKKa B BUAE yNyyLLEHNs YNCTOTbI ronoca (€ 4 oo 0
no wkane, npuHaTon Coo3om EBponenicknx GoHMaTpoB).
Ho cnepnyeTt 0TMeTUTb, YTO BOCCTAHOBJIEHUE IOf10Ca B Cly4ae
no3aHen obpalaeMocT (B CPoku 6osibLue 2-3 MecsiLeB)
Tpebosano 6osiee oAnTenbLHON peabunutaumu.

OO0cyxaeHne pe3ynbLTaToB

Kaxpomy onepaTtnBHOMy npmemy npucyuim cne-
umduryeckmne npobnemsbl, Basiowme Ha 9bOEKTUBHOCTb
ornepaumn, KOTOpble HYXXHO Y4nTbIBaTb B NiaHe Boibopa
cnoco6a onepaTuUBHOro neveHus. MNMpn pe3ekunoHHOM
npuemMe Bennka BEPOSTHOCTb PA3BUTUS HA MECTE pese-
LMPOBaHHbIX TKaHeln pybua, YTO He 3aBUCUT OT AOCTYyNa
1 MOXeT HabntogaTbCsa Kak NPy 3HAOCKOMMYECKOM, TaK U
NPV HAPY>XHOM MOAX0AE K CTPYKTYpam roptaHu. NpuymHa
3aKJI04YAETCS B TOM, YTO B MOCIEONEPALMOHHOM NEPUOAE
pybeLL, coKpaLLasch, BbIOENSETCS U3 34,0P0OBOM TKaHW, 00-
pa3ys BLICTOSILLYIO B MPOCBET ropTaHu pyoLIOBYIO CKJIaf-
Ky. OwyuiaemMoe 601bHBIMM YNyHLIEHWE AblXaHWs Noce
NPUMEHEHUS PE3EKLMOHHOIr0 ONepaTnBHOro npuema
MOXET ObITb 00bACHEHO O0JIbLLIEN XXECTKOCThIO PyOLIOBOWA
CKJTaZKW MO CPABHEHMIO C rOI0OCOBOM, YTO NPENATCTBYET
€€e CMEeLLEHNIO K CpeaHen NMHNY Ha BOOXE.

B HacTosLwee Bpems poHoneans Npo4HO 3aHsna CBoe
MECTO B KOMIJIEKCE Jie4eObHO-peadbnnmTauyoHHbIX Mepo-
NPUSTUIA, a B PSAE CIyYaeB 0Ka3blBAETCS €AMHCTBEHHbIM
Cnoco60oM BO3BpaLLLEHNS NOSTHOLLEHHO rOSI0COBOMN YHK-
K. MprynHbl GYHKUMOHANBHOW NaTonorum MoryT ObITb
CaMbIMU Pa3HbIMK, HAYMHAS C FOJI0OCOBOrO NepeyTome-
HWS, MI0XOM MOCTAHOBKM rOA0Ca M KOHYas Pa3anyHbIMU UH-
P EKUMOHHBIMN 3260N1EBAHUSMM U BIMSTHUEM NCUXNHECKNX
dakTopoB. HEKOTOPLIE N3 NEPEUNCIEHHBIX MPUYNH MOTYT
BbICTYNaTb B COBOKYMHOCTU, M ONPEAENeHNE NePBOHAYab-
HOrO MOMEHTA 3aTpyaHUTENBHO. He Bceraa MOXHO YETKO
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pasrpaHnynTb GYHKLUVOHANbHbIE N OpraHnYeckne pac-
CTPOWCTBA, Hanpumep, Npu CnacTn4eCckmMx HapyLeHUsX.
MNcuxoreHHas adoHNSA BO3HMKAET BHE3ArNHO Kak peakums
Ha NCUXOTPaBMUPYIOLLYIO CUTYaLMIO Y IOOEN, CKINOHHbIX
K UICTEPUYECKNM PeakLMaMm, Yalle y OeBOYEK U XXEHLLMH.
[Mpy NONHOM OTCYTCTBUN roJ10Ca COXPAHAETCH 3BY4HbIN
Kalleslb U CMEeX, YTO CINYXMUT BaXHbIM AMAarHOCTUYECKUM
npu3HakoMm. NMporHo3 cnewumnansHOro BOCCTaHOBUTENBHO-
ro o6y4eHus Npy NaToIornm royioca PasiMyHon NPUPOAbLI
onpenenseTcy psaaom GakTopoB: TAXECTLIO HAPYLLEHWS,
ONTENIbHOCTbLIO FOSI0COBOI0 PAaCCTPOMCTBA, TUMOM HEPBHOM
CUCTEMbI NaLMeHTa, KOMNEHCATOPHLIMU BO3MOXHOCTSIMMA
opraHuama. lNpu HanpasneHnn nauyeHTa Ha poHonegnye-
CKVe 3aHATUS ClleAyeT Yy4UTLIBATbL HE TOSIbKO MEOULIMHCKNE
nokKasaHus K 3TOMy BUAY JIe4EHUS, HO U MHOVBUAYaSIbHbIE
NCMX03MOLMOHASIbHbIE 0CODEHHOCTIN NauWeHTa, ero 3a-
VMHTEPEeCOBaHHOCTbL B BOCCTAHOBJIEHUM rofioca. Mo3aHsas
JmarHocTtmka 3aboneBaHnin ropTaHn U HeJOCTaTOYHO Bbl-
cokas KnnHu4eckas 9o OeKTUBHOCTL NPOBEAEHHOI O Jleye-
HWS YaCTMYHO 3aBMCUT OT OTHOLLEHUS NaLmMeHTa K CBoOeMy
3a60/1eBaHMIO, BbIMOJSIHEHWS UM NMpeanncaHni Bpaya.

SaknioyeHne

BaxHbIM pakTopoM 3pPeKTUBHOCTU JledeHns na-
LMEHTOB C NaTosiorMemn rosioCoBOro anrnapara sB/seTcs
cobsloAeHne 3TanHOCTU M 3TUOMNaToreHeTUHECKOro Nos-
X042 K BbIOOpY MeTOoAa NeveHuns 1 NocenoBaTesisHOCTU
neyebHO-AMarHOCTUYECKNX MeponpusaTUin. BocctaHoBne-
HVe rosioca rnpuv HEMPOreHHbIX MOPaXEHUSAX FOPTaHU BO3-
MOXHO TOJIbKO 3a CHET KOMIMEHCATOPHbIX BO3MOXHOCTEN
opraHmama. KoppekumoHHoe 0byyeHme cneayeTt HaunHaTb
B BO3MOXHO Oonee paHHue Cpokum, 4To obecrneymBaeT
JlydWurin NPOrHo3, npegynpexaaeT Gukcaunio HaBbika
NnaTosIorMyecKoro ronocoBefeHunsd. Yka3aHHbIX 3Tarnos
peaduamTaumm MoXHO NPULAEPXKMBATLCS NPU KOPPEKLMA
BCEX BMOOB naTonoruu ronoca. Kaxablii atan AsnseTcs
rMaBHbIM B OrnpeaesieHHOM nepmoae BOCCTaHOBIEHWS.
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VOICE REHABILITATION WITH PARESIS
AND PARALYSIS OF THE LARYNX

2B, A. Shagataeva, 'E. K. Ismagulova, 'B. A. Zhapalakov,
'W. V. Zheleznova

'Ospanov’ West Kazakhstan State Medical University
2Aktobe Medical Centre

SUMMARY. According to the literature, up to 15% of all surgical
interventions on the neck are accompanied by a complicationin the
form of paresis and paralysis of the larynx. Atthe present stage, despite
the improvement of diagnostic methods and surgical treatment of this
pathology, the number of patients does not decrease. The authors
evaluate and analyse the effectiveness of the applied surgical and
conservative methods with a discussion of the results of treatment.
The proposed therapy schemes for postoperative paresis and
laryngeal paralysis canimprove the results of treatment and reduce
the rehabilitation period of such patients.

Rationale

The rehabilitation of patients with laryngeal
paralysis currently remains one of the topical issues
in otorhinolaryngology. Late diagnostics of bilateral
laryngeal paralysis after surgery leads to development
of persistent poststenotic changes [1, 5]. Organic
peripheral laryngeal paresis (lesions of superior and
inferior laryngeal nerves) are very importantin the practice
of otorhinolaryngologist. Pathology, in which the risk of
persistent laryngeal paresis is highest, is the subject of
attention of ENT surgeons. Laryngology currently uses
different surgical techniquesin the treatment of median
laryngeal stenosis, and often the authors’ opinions about
some intervention are diametrically opposed, which can
primarily be explained by the lack of generally accepted
criteria characterizing the outcome of treatment. Access
is secondary for all treatment methods and determines
only the convenience of the surgical approach, soitis not
reasonable to use it as a basis for classification. The most
important thing is the surgical approach and the object of
the operation, which together will determine the efficacy
of the intervention and the development of important
complications in terms of the outcome of treatment [2].
Vocal fold immobility after thyroid surgery may have
a neurogenic, endocrine (hyper- or hypothyroidism,
parathyroid disorders — hypo- or hyperparathyroidism)
or inflammatory nature (perichondritis or arthritis of the
joints of the laryngeal cartilages). The appearance of
laryngeal paresis and paralysis during thyroid surgery
using an extrafascial method is usually associated
with trauma of the recurrent laryngeal nerves when
they are isolated from the neurovascular bundle and
surrounding tissues [3, 7, 8]. It should be noted that many

KEY WORDS: paresis, laryngeal paralysis, thyroidectomy, vocal cord
removal, stimulation, phonopedics.

doctors underestimate the importance of phonopedic
rehabilitation of vocal disorders. In recent years, the field
of application of phonopedics has expanded significantly.
The need to eliminate both the actual vocal disorders
and disorders that are part of the structure of speech
defects inrhinolalia, dysarthria, aphasia, stuttering has
been clearly identified. The effectiveness of surgical
treatment of bilateral paralysis depends on the task
at hand and the way it is implemented. Peculiarities of
reparative processes invarious structural and functional
laryngeal injuries affect the result of treatment, the
degree of recovery of impaired functions. Shortening
of treatment terms and surgical steps are necessary
conditions for today [4, 6, 9, 10].

Aim of the study
Evaluation of the effectiveness of various methods of
postoperative paresis and laryngeal paralysis treatment.

Study material and methods

For the last 5 years we treated 26 patients with
unilateral and bilateral laryngeal paresis and paralysis
in Aktobe Medical Centre of Ospanov’ West Kazakhstan
State Medical University. Most patients (18 patients, or
69.2%) underwent thyroid, lung and aortic arch surgery,
including 16 women from 26 to 68 years and 2 men,
whose average age was 53 years. The other 8 (30.8%)
patients had laryngeal paresis and paralysis due to viral
infection, psycho-emotional stress and closed chestand
neck trauma. All patients were divided into 3 groups.
Group |l included 7 (26.9%) patients with bilateral
laryngeal paralysis who underwent surgery on the thyroid
gland and other chest organs not more than a week ago.
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Indirect laryngoscopy diagnosed the neutral position
of the vocal folds, complete immobility of both larynx
halves, the glottis did not exceed 2 mm in all patients of
this group. Acute laryngeal stenosis of degree lI-1ll was
observed in this group, due to which tracheostomy
was performed in emergency or delayed for 2—-3 days.
Group Illincluded 11 (42.3%) patients with postoperative
unilateral laryngeal paralysis who applied from 1 month
to half a year after thyroid surgery; group lll included
8 (30.8%) patients with unilateral laryngeal paralysis due
toviral infection, psycho-emotional stress who applied
up to six months from the hoarseness appearance.
The treatment effectiveness was evaluated after two
courses of treatment. The criteria of effectiveness
were: improvement of voice, recovery of breathing in
bilateral paralysis, data from endoscopic examination
ofthe vocal cords and the glottis. The voice quality was
assessed using the scale adopted by the Union of the
European Phoniatricians: 0 — normal voice, 1 — hoarse
voice, 2 — mild dysphonia, 3 — medium dysphonia,
4 — severe dysphonia, 5 — aphonia, 6 — complete loss
of laryngeal function.

Study results

Patients of group | underwent endolaryngeal unilateral
vocal cord removal followed by stimulating therapy;
patients of group Il underwent a stimulation course
with phonopedics; patients of group Il underwent anti-
inflammatory therapy, relaxation therapy, physiotherapy
and phonopedics. Patients of group | after the tracheotomy
were initially treated with conservative therapy to
correct metabolic disorders, with dehydration therapy
to relieve tissue edema after the thyroidectomy, as well
as microcirculators, B vitamins, proserin during the next
month. Under such tactics, 2 patients showed partial
recovery of mobility of one of the vocal cords, but the
indications for surgical treatment were determined
due to insufficient glottis size for breathing. All patients
underwent a unilateral vocal cord removal after a course
of conservative endolaryngeal therapy. Dehydration
therapy, analgesics, antibiotics were performed in
the postoperative period. Examination of the larynx
in a month expressed the increase of the glottis,
improvement of breathing at the closed tracheostomy
tube in 6 patients of the group | (85.7%), therefore the
trachea was decannulated. Later, phonopedic exercises
were performed for 5-6 months, as well as preventive
courses of stimulating therapy. One patient (14.2%) had
scar tissue that looked like a vocal fold and held the
same position.

In group Il, stimulation therapy also consisted of
prescribing microcirculators, B vitamins, proserin and
simultaneous phonopedics classes. 8 (72.7%) patients
showed positive dynamics, such as voice improvement,
partial recovery of vocal chord mobility after two courses
of treatment. It should be noted that all these 8 patients
applied within two months after the thyroidectomy.

Experimental and clinical Ne 2 (03)
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2 (18.2%) patients who applied in more than 2 months
showed no effect from the treatment.

Itis known that the larynxis a functional centre, finely
reacting to violations of its innervation and endocrine
functions, to various psychogenic factors, professional
and domestic harmfulness. In Group lll, dysphonia
occurred in 3 (37.5%) patients as a result of a viral
infection, and therefore the treatment was supplemented
with detoxification and antiviral drugs. 5 (62.5%) patients
showed voice disorders and laryngeal paresis on the
background of psychogenic disorders with long acting
emotional tension — conflicts in the workplace, in family,
severe diseases of relatives. In endoscopic laryngoscopy,
the shape of the incomplete vocal fold closure inrepeated
examinations at shortintervals (an hour, two or aday) was
very variable, which also indicated a psychogenic disorder.
The course of phonopedic training was conducted
according to the following stages: rational psychotherapy
(sedation with benzodiazepine derivatives once a day),
functional training of the vocal apparatus with special
relaxation exercises, training of coordination of phonation
and breathing, fixation of communication skills of the
voice in the subsequent. All 8 patients showed positive
dynamics, such as improvement of voice purity (from
4 to 0 on a scale adopted by the Union of the European
Phoniatricians). But it should be noted that voice recovery
in case of late appeal (more than 2-3 months) required
longer rehabilitation.

Discussion of results

Each surgical approach has specific problems
affecting the effectiveness of the operation, which should
be considered when choosing a method of surgical
treatment. Resection has a high probability of scar
development on the place of resected tissues, which
does not depend on access and can be observed both
in endoscopic and external approach to the laryngeal
structures. The reason is that the scar is reduced and
released from healthy tissue in the postoperative period,
forming a scar fold that rises into the laryngeal lumen.
The breathing improvement that patients feel after
resection can be explained by greater rigidity of the scar
fold in comparison with the vocal one that prevents its
displacement to the midline on inhalation.

Phonopedics has now firmly established its place in
the therapeutic and rehabilitation measures, and in some
casesitis even the only way to return full voice function.
Causes of functional pathology can be very different,
starting fromvocal fatigue, bad voice setting and finishing
with various infectious diseases and influence of mental
factors. Some of the listed causes may occur together, and
itis difficult to determine the initial moment. Itis not always
possible to make a clear distinction between functional
and organic disorders, such as spastic disorders.
Psychogenic aphonia occurs suddenly as a reaction to
a psychologically traumatic experience in people prone
to hysterical reactions, more often in girls and women.
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The total absence of voice is combined with a sounding
cough and laughter, which is an important diagnostic
sign. The prognosis of special recovery training for voice
pathology of different nature is determined by several
factors: the severity of the disorder, the duration of the
vocal disorder, the type of nervous system of the patient,
the compensatory capacity of the body. When referring
the patient to phonopedic lessons, one should consider
not only medical indications for this type of treatment,
but also individual psycho-emotional characteristics of
the patient and his/her interest in the voice recovery.
Late diagnostics of laryngeal diseases and insufficiently
high clinical efficacy of performed treatment partially
depend on the patient’s attitude to his/her disease and
compliance with doctor's instructions.
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Conclusion

An important factor of the efficiency of treatment of
patients with the vocal apparatus pathology is compliance
with the staging and etiopathogenetic approach to the
choice of treatment method and sequence of treatment
and diagnostic measures. The voice restoration in case
of neurogenic laryngeal disorders is possible only due
to compensatory possibilities of the body. Correctional
training should be started as early as possible, which
provides better prognosis, prevents fixation of the skill of
pathological voice science. These stages of rehabilitation
can be adhered to when correcting all types of voice
pathology. Each stage is the major one in a certain
recovery period.
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2@rbHY «Hayu4Hbll yeHmp Heapoaozauu»

PEDEPAT. B cTaTbe NnpoBeaeHa oueHka GyHKLMOHANIbHOMO COCTOSAHUSA
BereTaTMBHOW HEPBHOM CUCTEMbI Y 286 NaLMEHTOB C KIIMHNYECKNMU
AVarHo3amu: «noaun rosloCoOBOM CKNAAKM», «<XXPOHUYECKUIM NTapUH-
FNT», «MNanuaIoOMaTo3 ropTaHn», «pak ropTaHn», «pyHKLMOHabHas
ONCPOHMSA MO r’MNOTOHYCHOMY TUMY» N «FTUNEPECTE3NSA TOPTaAHN».
[Mony4eHHble AaHHbIE yKa3bliBalOT Ha B3aMMOCBS3b MEX Y BEretaTtus-
HbIMV PACCTPOMCTBAMM N NATONOMMYECKMMU NPoL,eccamMu B ropTaHu.
AncdyHKumsa BEreTatTMBHON HEPBHOM CUCTEMbI CNOCOBCTBYET pas-
BUTUIO MOBbILLEHHOW YYBCTBUTEIBHOCTN FOPTaHU, XPOHMYECKOrO
rMnepTpodUYEecKOro NnapuHrnTa, GyHKLMOHaANbHON ANCEHOHUN NO
rMNOTOHYCHOMY TUMY, MOJIMNOB FOJIOCOBbLIX CKNaAo0kK, Aobpokaye-
CTBEHHbIX M 3/10KQYE€CTBEHHbIX ONYXONen.

KJIIOYEBBIE CJIOBA: 3a6oneBaHus ropTaHu, pacCTpoONCTBa Bere-
TaTMBHOM HEPBHOW CUCTEMBI.

BeBepeHue

B nocnegHue rogsl BHUMaHue pasinyHbliX UCCrieno-
BaTesiel HanpasieHOo Ha U3y4eHne COCTOSHUA BereTa-
TUBHOM HepBHOM cuctemsl (BHC) y neten n B3poCnbix,
cTpagawLwmx 3aboneBaHUs MU IOP-OpPraHoB, OA4HAKO
cBefeHus 06 ero M3MeHEeHUsX Npu Nop-naTosorum
BECbMa NPOTUBOPEYNBLI, U BONLLIMHCTBO aBTOPOB
OrpaHn4YmMBaeTCd KOHCTaTaumen Hanmynsa BereTaTmeHbIX
OUNCOYHKUMIA NPaKkTUYeCcKn y Bcex 60MbHbIX. 3a4acTyio
3TO CBSI3aHO C TEM, HYTO OTCYTCTBYIOT OOLLENPUHSATLIE
KPUTEPUU OLLEHKU BEereTaTuBHbIX NapamMeTpoB, 1 TakXe
HE COBCEM fCHa CYyTb TEPMUHOJSIOrNMYECKUX NOHATUN,
NCMNoJsib3yeMblix Npu nx onucaHum. Hambonee npuem-
NIeMOW ABNAETCHA TEPMUHOJIOM S, CNOXMBLLAACH HA OC-
HOBe nccnenoBaHuin A. M. Berna n BkiloualouLaa Takme
NOHATUSA, Kak BeretatusHblii TOHYC (BT), BeretatnsHoe
obecneyeHne geatensHocTu (BOL) n BeretatmBHas
peakTusHOCTb (BP) [1].

CornacHo A. M. BeHy NCxXoaHbI (MPECTUMYIbHbIN)
ypoBeHb akTuBHoCcTM BHC — BT — 3aknioyaeTcs B cno-
cobHocTn BHC obecnednBaTtb BUTaNIbHblE DYHKLUMN.
Cnoco6bHocTb BHC ob6ecneuvBats comaTnyeckme nnm
ncuxmyeckue dyHKUUM NnpeacTaenset coboii BOL.

BP - cteneHb aktuBHocTn BHC B 3aBUCMMOCTU OT
Cuibl ENCTBUA pa3gpaxnTtens oTpaxaeT LWWUPUHY
AnanasoHa aHOoPUNaKTUYeCKnX, aaanTUBHbBIX U KOM-
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neHcaTopHO-NPUCNOCOBUTENBHBLIX Peakuuii, Hanu4me
pe3epBOB agantaunm u KoMneHcaumu.

M3BECTHO, 4TO OAHMM U3 NpaBun uccnegosarnsg BHC
SIBNSIETCA Y4ET 3aKOHA MCXOAHOIO YPOBHSA. OTOT 3aKOH
611 cpopmynupoBaH J. Wilder nnogaepxat J. |. Lacey.
CyLLHOCTb €ro COCTOUT B TOM, YTO YEM BbILLE MCXOOHbIN
YPOBEHb, 4YeM B 6osiee AesaTeNlbHOM U HaNpPsi)XeHHOM
COCTOSIHUM HAXOOUTCH cUcTeMa U OpraH, TeM MeHb-
WA OTBET BO3MOXEH NPU AENCTBUMN BO3MYLLLAIOLLMX
ctumynos [9].

Takum 06pa3om, napameTpbl GYHKLMOHASILHOMO CO-
ctosHusa BHC, kak BT, BOZl 1 BP, nomoraioT ougHUTbL ee
BNIVSIHWE HA PA3BUTUE TEX UJTN UHBIX PUINOSIOTNYECKNX
1 NaToJIorM4eCckux NpoLEeccoB B OpraHu3mMe.

YctaHoBneHo, 4To ancoyHkumsa BHC cnocobecTByeT
pPa3BUTUIO NATOSI0r MYECKNX NUSBMEHEHUIN reMOANHaMMN -
KN 1 TPOPUNYECKOIrO COCTOSAHUS CNIM3UCTON 00010HKN
ropTaHu Npu OencTBuUn noBpexaarmnx GakTopos
BHELLHeW 1 BHYTPEeHHel cpeabl. B peaynsrtarte BO3HU-
KaeT n36bITOYHOE pa3pacTaHme anUTeNManbHOro cros,
conpoBoxjatwoLeecs AucTpoPrnyeCKMMn 3MeHeHU-
AMN ANUTENNOLMNTOB, NOABNAIOTCA MPU3HAKN rnep-
KepaTto3a un gucnnasum (kepaTtos c aTunmein), To ecTb
CO34alTCH YyCNoBUA 4411 GOPMMPOBAHUSA ONYyX0Jen.
Kpowme Toro, HeagekBaTHas pyHkUns BHC moxeT ObiTb
3HAO0reHHbIM GakTOPOM PasBUTUA PYHKLMOHAIbHON
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ANcHOHNM MO FTMNOTOHYCHOMY TUMY UKW rMnepecTe-
3um roptanHu [2-8].

Lenb nccneposaHus

OueHka PYHKUMOHANbHOrO COCTOSAHUS BEFETaTUBHOMN
HEepPBHOM CUCTEMbI Y BOJIbHBIX C PasinyHbIMK 3abone-
BaAHUSIMU FOPTaHMU.

MaTepuansbl n MeToAabl UCCeA0BaHUS

KomnnekcHoe KNnHunko-duanonornyeckoe obene-
[OBaHMe NpoBeaeHo y 286 naumMeHTOB No NOBOAY Ha-
PYLLUEHNS TOO0COBON QYHKUNN C KIIMHNYECKNMMN gna-
rHO3amm: «NoanN rosI0COBON CKNaaKn», «<XPOHUYECKNI
JNIAPUHIUT», «NanuioMaTo3 ropTaHn», «pak ropTaHu»,
«@YHKLMOHaIbHas ANCEHOHUS MO T’MNOTOHYCHOMY TUMY»
U «runepecTesus roptaHu» (puc. 1).

O6cnenoBaHMe BKJIKOYAN0 aHaMHECTUYECKUIA aHanuna,
06beKTUBHOE MCCefoBaHne Nop-0praHoB Mo obuie-
NPVHATLIM METOANKAM, BUOEOCTPOOOCKOMNUIO rOpTaHu
n onpegeneHne GyHKUNOHaNbLHOro coctoaHma BHC.
MmMcTonornyeckoe nccnenosaHme NPoBOAUIIOCh NpPU
Ha/M4MK onepaumoHHOro Matepmana. Bo Bcex cnyyasx
KJIMHWYECKNI 1 NaTosIOrornMcToNorM4eCckmnin ouarHossl
coBnaganu.

NccneposaHme pyHKUMOHANBLHOro coctoaHus BHC
npoBogunan Hatouwak B 10 yacoe yTpa, cobnogas yc-
N0oBuA nNonHoro komoopTta. Npn atom oueHmsann BT,
BP n BO/], c nomMoLLblo crneumanbHOro KOMnbioTepm3n-
poBaHHOro kommnnekca «BaneHta», npegHa3Ha4eHHOro

o1

ONS nccnenoBaHus OeaTeNnbHOCTM CepaeYHo-cocyan-
CTON CUCTEMBI.

Pe3ynbTaTtbl UCCNeAOBaHUA N UX 00CcyXaeHue

Mpu aHanu3e pe3ynsTaTtoB OLLEHKU PYHKLMOHANb-
Holi akTMBHOCTM BHC y 06cnenoBaHHbIX 60/1bHbIX OblS10
BbISIBJIEHO, YTO B 6O/bLLUMHCTBE CJly4aeB COOTHOLLEHME
napameTpoB, OTPaXaloLWmx 3Ty akTUBHOCTb, SIBJIIETCH
CXOAHbIM. B cBSI3K ¢ 3TKUM ObINIO NPOBEAEHO CpaBHe-
HMe OaHHbIX 0 GYHKUMOHAaNbHOM cocTositHun BHC npum
pasfnnyHbIx 3a60neBaHNSX rOpTaHW C MOMOLLbIO Hena-
pameTpuyeckoro tecta MaHHa — YutHu. OH BktoHaeT
cymMmMmy nHeepcuii (U), To eCTb HapyLLeHU nopsaxa rnpsa-
MOro nNpeawecTBOBaHUS 3/IEMEHTOB O4HOM BbIGOPKM
3/leMeHTaM ApYyron ona ABYX PaBHbIX UIN HEPABHbIX
no o6bemy psagos. Ecnnp > 0,05, To Hynesas rmnortesa
MOXeT ObITb MPUHATA.

PesynbraThl cpaBHeHus nokadarenein BHC npu pas-
JINYHbIX 3a60/1EBAHNSAX FOPTaHM NpPeacTaBieHbl B Ta-
onuvue 1.

N3 Tabnnubl BUOHO, YTO NPU CPaBHEHUN DYHKLMO-
HanbHOro coctosiims BHC y 60bHbIX C XPOHUYECKNM
rmnepTpopUYeCcKnUM NapuHrMTOM, NanuaIoOMaTo3om
M PakoM ropTaHu CTaTUCTUYECKM 3HAYUMbIX PA3NnNYunii
He 06Hapy>xeHo. OTCYTCTBYIOT pasfimyns U Npu cpaBHe-
HuM noka3zaTenen BHC y 605bHbIX C PYyHKLMOHANBHOWM
AnchoHneEN No rmnoTOHYCHOMY TUNy, runepecTresnen
ropTaHu n rmnepTpopUYECcKMM NapuHrnTom. BoamoxHo,
9T0 0OBACHSIETCS TEM, HTO HaYasIbHbIE NPOSIB/IEHNS BOC-

MMnepecTtesns roptaHun

dyHKUMOHaNbHaA AMcdOoHUA
MO rMNOTOHYCHOMY TUMY

Pak roptanm

MannnnomaTtos roptaHm

XpoHWYeCcKnin napuHruT

Monun ronocoBow cknagku

50
| 43
| 22
| 33
| 49
89
O 20 40 60 80 100

KONM4YeCcTBO 6OJIbHbIX

Puc. 1. PacnpeaeneHne 60s1bHbIX B COOTBETCTBUM C KIIMHUYECKUM ANarHO30M
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Ta6nnya 1
Pe3ynbTaTtbl cpaBHEHUN PYHKLUOHANBLHOro coctossHusa BHC
y 6G0nbHbIX C pa3/IN4YHO NaToNorne ropTaHu
AwvarHos dyHKUMOHaNbHasA MinepTtpodpuue- Manunnomartos Pak roptaHu Mnepecte3usa
AncdoHUs Mo rm- CKMWiA NapUHIUT ropraHm ropraim
MOTOHYCHOMY

T™ny
Q&”aV'A{'K;C’“OCOBOV' U=1,3E3,p<0,05 | U=593,p>0,05 U=311,p>0,05 U=165,p<0,05 | U=1,26E3, p<0,05
CDquI;LI,I/IOHaJ'IbHaH
LoMchoHUs _ _ — _
10 FMNOTOHYCHOMY U=417,p>0,05 U =266, p<0,05 U=190,p<0,05 U=683,p>0,05
Tmny
M'mnepTpodunyeckmin _ - _
NAPUHIAT U=622,p>0,05 U=378,p>0,05 U=594,p>0,05
Manunnomarto3s - -
ropTaHm U=206,p>0,05 U =390, p>0,05
Pak roptanu U=275,p>0,05

nanuTenbHOro npouecca B roptaHn, GyHKUMOHabHasa
ANCOOHUSA NO r’MMNOTOHYCHOMY TUMY U rMNepecTe3nd sB-
NIFI0TCA NePBLIMU NPU3HAKaMn HeMPOANCTPODPUYECKOro
npoLiecca B CIM3NCTON 060J104KE FroN0COBbIX CK1aA0K,
BbI3BAHHOIO CXOOHBbIMU U3MEHEHNAMU PYHKLMOHANBHOIO
coctosiHua BHC. B panbHeriwiem Henpoanctpoduye-
CKUI MPOLECC MOXET yCYryonatbcs 1 cnocobcTBOBaATh
pPas3BUTUIO XPOHMYECKOIo rmrnepTpopmnYecKoro napuH-
rmTa, a Takxxe OO6POKAYECTBEHHBIX 1 3/10KAYECTBEHHbIX
onyxonen. B gpyrux cny4aax npm cpasHeHUM QYHKLNO-
HasibHOro cocTosiHMSA BHC y 605bHbIX C onyxonenonoo-
HbIMW NOPaXXEHNSIMU FOJIOCOBLIX CK1a[0K 1Y BOJIbHbIX
C PYHKUMOHANIbHOW AUCGHOHMEN NO TMMNOTOHYCHOMY
TUNy, runepecTesven n pakoMm ropTaHu, a Takxe npu
OYHKLUMOHANBHOW AUCHOHUN MO TMMNOTOHYCHOMY TUMY
1 OMyXONsIMU ropTaHu Oblnn BbiIBNIEHLI CTATUCTUYECKM
3Ha4YMMble Pasn4ns, NPOSIBAAIOLLMECS KaK MPU HOP-
MasibHOM cocTosAHuUM BHC, Tak 1 npu ee ancopyHKUnn.
Mo-BnaMMoMy, y HacTu B0JIbHbIX NP HOPMasnbHOW ae-
aTtenbHOoCTM BHC Takme guctpodpuyeckme naMmeHeHus
CNIM3MCTO 060J104KM FOSIOCOBbLIX CKNaA0K, Kak runepra-
31§ INNTENUS UK €0 OPOrOBEHNE, HA NepPBOHAYasIbHbIX
aTanax 3abosieBaHNs NPeacTaBnsioT coboi oTpaxeHne
KOMMEHCaTOPHO-NPUCNOCOBUTENBbHBIX MPOLLECCOB, KO-
TOpbIe ABNSAOTCSA MPOrHOCTUYECKM 61aronpuUsSTHEIMA U
npv afeKkBaTHOM JIEYEHUU MOTYT PErpeccupoBaTth. 710
KacaeTCH OTe4YHbIX NOJINMOB, GYHKLMOHAIbHOW ANCOHO-
HUW MO TMMNOTOHYCHOMY TUMY U rNepecTe3vnn ropTaHu.
B HebGnaronpusTHbIX YCOBUSIX, KOTrA4a BO3HMKAOT Ha-
pyLUeHns aganTaumMoHHO-Tpoduyeckon dyHkumm BHC,
CTPYKTYPHbIE NUBMEHEHUS CIIN3UCTOMN 060JI04KN Fro10COo-
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BbIX CKJ1240K NpMoBpeTatoT NaTosiorMyeckunin xapakrep,
4aCcTOo CTaHOBATCS HEOOPATUMbIMM UV MPOSBASIIOTCS B
BUAE OTKJIOHEHWNI KJIETOYHbIX 3JIEMEHTOB OT 0ObIYHOM
rmcrtonornyeckon andpepeHUpoBKU, HTO CO34aET yC-
NIOBMS 151 pOCcTa 1 pasBUTUS HOBOOOPa30BaHWIA.

Heobxoanmo eLue pa3 0TMETUTb, YTO Y 6OJIbHBIX C NO-
JiMnamMu rofI0oCoBbIX CKNaa0K, r’MnepecTe3nein ropTaHn n
OYHKLNOHANLHOMN ANCHOHUEN MO r’MNOTOHYCHOMY TUMY
yaile, YeM B APYrunx cryyasax, 0oTMedyasiocb afekBaTHoe
BO/L, npu onTuManbHbix 3HadeHusx BT n BP nn6o npw
CHMXeHHOM BT, KOTOpbIN KOMMEHCUPOBACH runeppe-
aKTUBHOCTbIO. Y GONbHbLIX C ONYXONSMU rOPTaHU HU B
oaHoM cnyyae ageksatHoro BO/, 3aduKcnMpoBaHo He
Ob1n10. MOXHO nonaraTb, 4TO UMEHHO 3TK 06CTOATE b
CcTBa 1 06YyCNOBNMBAIOT Pe3Y/bTaTbl CPABHUTENBHOIO
aHanm3a GyHKUMOHabHOro coctosaHnsa BHC y 60nbHbIX
C pa3nuyHbiMn 3a601EBAHMSIMUN FTOPTaHMW.

[Mpu npoBeaeHNN KOPPESIALVMOHHOMO aHanM3a 3asu-
cumocTK 3aboneBaHuii ropTaHn oT GYHKLMOHAIbHOIO
cocTosiHus BHC BbISBNEHO, 4TO OHA MMEET CUJTbHYIO CTe-
NneHb B3aMOCBA3M MeX 4y NopaXeHnaMn ronocoBoro
annapara v HeagekBaTHbiM BO/JL, (Vxy = 0,8), cpegHioo
MeXxay NopaxeHUsaMn roioCcoBOro annapara v sereTa-
TUBHOW ONCTOHMEN, TMNO- NN TMNEPPEaKTUBHOCTbIO
(Vxy = 0,56), a Takxe cnabyto cTeneHb B3aMMOCBS3U
Mexay 3aboneBaHNsMUN ropTaHn N GYHKUMOHANbHBIM
cocTosiHnem BHC, koTopoe xapakTepunsyercsa aaek-
BaTHbIM BO/I npn HopmanbHbIx nokasaTtensx BT u BP
(Vxy=0,23).

[Mony4eHHble OaHHbIE YKa3bIBAOT HA B3aUMOCBA3b
MeX Ay BeretaTMBHbIMU PacCTPOMCTBaAMM 1 NaTono-
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[ BereratuBHble paccTpoiicTBa: AucToHus u/min auchynkuns BHC ]

¥

JleHepBalMOHHas — HeanexBarHast IesTeIbHOCTD
TUIEPYYBCTBUTEIBHOCTD HWHHEPBAIIMOHHBIX MEXaHU3MOB
3¢ GepeHTHOr0 3BEHA PETYIISALIH
GyHKIHH 1 TpoHUIECKOTro
KoMrneHcaropHas COCTOSTHHSI CITU3HCTOH 000IOUKH
runepadpepenTanms 1 MBI rOpTaHn
l ‘ OyHKIHOHAIbHAS
. IUCHOHUS
Hetiponucrpoduueckue ¢
I10 THIIOTOHYCHOMY
T JlereHepaTHBHEBIEC TKAaHEBBIE runy
HIEPECTEe3UsI TOPTaHH S ——
OTKJIOHEeHUs
KJIETOYHBIX JJIEMEHTOB .
CIM3ACTOR XpoHuueckuit I
N TUIEPIUIACTHYECKUit OJIMIIBE FOJIOCOBBIX
OT OOBIYHOMN D o) CKJIA/I0K
JIAPUHTHUT

THCTOJIOTHYECKOM
nudhepeHIIIPOBKI

Puc. 2. lNaTtoreHHasi poJsib BEeretaTuBHbIX PACCTPOVICTB B pa3BuTumv 3abosieBaHunii ropTaHu

rmyecKkuMmy npoueccamMmuy B ropTaHn, KOTopble MOryT
pa3BMBaTbLCA MO HAMNpPaBJ/IEHUSM, NPeACTaBNEHHbIM Ha
puCyHkKe 2.

Ha ocHOBaHUM NONYYEHHbIX PE3Y/ILTATOB MOXHO Mo-
naratb, 4TO HapyLleHne aganTaunuoHHO-TPOUYECKOMn
dyHkunm BHC aBnseTcsa ogHom n3 npnynH 3abonesa-
HUN rOpTaHM, CONPOBOXAAIOLLMXCS NATON0rM4eCKMMN

N3MEHEHUAMU CNN3NCTOM 060SI0HKM FOJIOCOBLIX CKa-
nok. PaccTporictBa BHC cnocob6CTByYOT pa3BuUTUIO MNO-
BbILLEHHOMN YYBCTBUTESIbHOCTN FOPTaHU, XPOHNYECKOI0O
rmnepTpodunYeckoro napunHrmta, GyHKUMoHa IbHOMN
ONCOOHUN MO FTMNOTOHYCHOMY TUNY, MNOJINMNOB ros10COo-
BbIX CKJ1af0K, OOPOKA4YECTBEHHbIX U 3/T0KA4YE€CTBEH-
HbIX OMYyXO0Jien.
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SUMMARY. The article assesses the functional state of the autonomic
nervous system in 286 patients with clinical diagnoses: vocal fold
polyp, chronic laryngitis, laryngeal papillomatosis, laryngeal cancer,
hypotonic functional dysphonia and laryngeal hyperesthesia. The
results indicate the connection between autonomic disorders and
pathological processes in the larynx.

Dysfunction of the autonomic nervous system contributes to the
development of laryngeal hypersensitivity, chronic hypertrophic
laryngitis, hypotonic functional dysphonia, vocal fold polyp, benign
and malignant tumours.

Introduction

In recent years, various researchers have focused
on studying the state of the autonomic nervous system
(ANS) in children and adults with ENT disorders, but the
information about its changes in ENT pathology is very
controversial, and most authors are limited to stating the
presence of vegetative dysfunctions in almost all patients.
Thisis often because there are no generally accepted criteria
for assessing autonomic parameters, and the essence of
terminological concepts usedin their descriptionis also not
quite clear. The most acceptable is the terms developed
onthebasis of A. M. Wayne's research, which include such
concepts as autonomic tonus (AT), autonomic support of
activity (ASA) and autonomic reactivity (AR) [1].

According to A. M. Wayne, the initial (prestimulus)
level of ANS activity, AT, is the ability of ANS to provide
vital functions. Ability of ANS to provide somatic or mental
functions is ASA.

AR (the level of ANS activity depending on the stimulus
force) reflects the width of the range of endophylactic,
adaptive and compensatory responses, the availability of
adaptation and compensation reserves.

Itis known that one of the rules of the ANS research is
to consider the law of initial value formulated by J. Wilder
and supported by J. |. Lacey. The essence of it is that the
higher the initial value, the more active and stressful the
system or organ is, the smaller the response is possible
under the action of perturbing stimuli [9].

So, such parameters of the ANS functional state as AT,
ASAand AR help to assessitsinfluence on the development
of certain physiological and pathological processes in the
body.

Experimental and clinical Ne 2 (03)
OTORHINOLARYNGOLOGY 2020

KEY WORDS: larynx diseases, disorders of the autonomic nervous
system.

It has been established that ANS dysfunction
contributes to the development of pathological changesin
haemodynamics and trophic state of the laryngeal mucosa
under the external and internal damaging factors. Asaresult,
there is an overgrowth of the epithelial layer accompanied
by dystrophic changes in epithelial cells, there are signs
of hyperkeratosis and dysplasia (keratosis with atypia),
i. e. conditions for tumour formation are created. Besides,
inadequate ANS function can be an endogenous factor of
hypotonic functional dysphonia or laryngeal hyperesthesia
development [2-8].

Study objective
Assessment of the functional state of the autonomic
nervous system in patients with various laryngeal diseases.

Study materials and methods

286 patients underwent a comprehensive clinical
medical examination for vocal dysfunction with clinical
diagnoses: vocal fold polyp, chronic laryngitis, laryngeal
papillomatosis, laryngeal cancer, hypotonic functional
dysphonia and laryngeal hyperesthesia (fig. 1).

The examinationincluded anamnestic analysis, objective
examination of ENT organs using conventional methods,
videostroboscopy of the larynx and determination of the
functional state of the ANS. Histological examination was
performed in the presence of surgical material. Clinical
and pathological histological diagnoses were the same
in all cases.

The functional state of the ANS was examined on an
empty stomach at 10 a. m., observing the conditions of
full comfort. AT, AR and ASA were evaluated with a special
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computerized complex Valenta designed to study the
cardiovascular system.

Study results and their discussion

When analyzing the results of ANS functional activity
estimation inthe examined patients, it was revealed thatin
most cases the ratio of parameters reflecting this activity is
similar. Therefore, the data on the functional state of ANS
in different laryngeal diseases were compared using a
nonparametric Mann — Whitney U test. Itincludes the sum
of inversions (U), i. e., disturbances of the order of direct
precedence of elements of one sample to elements of the
other for two equal or unequal rows. If p > 0.05, then the
null hypothesis can be accepted.

The results of the comparison of ANS parameters for
different laryngeal diseases are presented in table 1.

The table shows that no statistically significant
differences were found when comparing the functional
state of ANS in patients with chronic hypertrophic laryngitis,
papillomatosis and laryngeal cancer. There are also no
differencesin comparing ANS parameters in patients with
hypotonic functional dysphonia, laryngeal hyperesthesia
and hypertrophic laryngitis. This may be explained by the
fact that the initial manifestations of laryngeal inflammation,
hypotonic functional dysphonia and hyperesthesia are
the first signs of neurodystrophic process in the vocal
fold mucosa caused by similar changes in ANS functional
state. The neurodystrophic process may further worsen
and contribute to the development of chronic hypertrophic
laryngitis as well as benign and malignant tumours. In
other cases, when comparing the functional state of ANS
in patients with tumour-like lesions of the vocal folds and in
patients with hypotonic functional dysphonia, hyperesthesia
and laryngeal cancer, as well as in patients with hypotonic
functional dysphonia and laryngeal tumours, statistically
significant differences were revealed, which appear bothin
the normal state of ANS and in its dysfunction. Apparently,
dystrophic changes of the vocal fold mucosa, such as
epithelial hyperplasia or keratinization, at the initial stages
of the disease in some patients under normal ANS activity
represent areflection of compensatory processes, which
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are prognostically favorable and can regress with adequate
treatment. This concerns edematous polyps, hypotonic
functional dysphonia and laryngeal hyperesthesia. In
unfavorable conditions, when there are disorders of the
adaptive and trophic function of ANS, structural changes of
the vocal fold mucosa become pathological, often become
irreversible or appear as deviations of cellular elements
from the usual histological differentiation, which creates
conditions for growth and development of neoplasms.

It should be noted once again that patients with vocal
fold polyps, laryngeal hyperesthesia and hypotonic
functional dysphonia are more likely to have adequate ASA
at optimal values of AT and AR or at reduced AT, whichwas
compensated by hyperreactivity. Patients with laryngeal
tumours did not have adequate ASA in any case. It can be
assumed that these circumstances are the reasons for
the results of the comparative analysis of the functional
state of ANS in patients with different laryngeal diseases.

Laryngeal
hyperesthesia |

Hypotonic
functional
dysphonia

Laryngeal cancer

Laryngeal
papillomatosis

Chronic laryngitis

Vocal fold polyp 89

0 20 40 60

Number of patients

80 100

Fig. 1. Allocation of patients according to the clinical
diagnosis

Table 1
Results of ANS functional state comparisons in patients with different laryngeal pathologies
Diagnosis Hypotonic Hypertrophic Laryngeal Laryngeal cancer Laryngeal
functional laryngitis papillomatosis hyperesthesia
dysphonia
Vocal fold polyp U=1.3E3,p<0.05 U=593,p>0.05 U=3811,p>0.05 U=165,p<0.05 U=1.26E3,p <0.05
Hypotonic functional U=417,p >0.05 U =266, p < 0.05 U =190, p < 0.05 U=683,p>0.05

dysphonia

Hypertrophic laryngitis

U=622,p>0.05

U=378,p>0.05

U=594,p>0.05

Laryngeal

papillomatosis U =206, p>0.05 U=390,p >0.05
Laryngeal cancer U=275,p>0.05
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The correlation analysis of the dependence of laryngeal
diseases on the functional state of the autonomic nervous
system revealed that it has a strong correlation between
lesions of the vocal apparatus and inadequate ASA
(Vxy=0,8), average correlation between lesions of the vocal
apparatus and vegetative dystonia, hypo- or hyperreactivity
(Vxy = 0,56), as well as a weak correlation between
laryngeal diseases and the functional state of ANS, which
is characterized by adequate ASA at normal values of AT
and AR (Vxy =0,23).

DISEASES OF THE PHARYNX, LARYNX AND TRACHEA

[ Autonomic disorders: dystonia and/or ANS dysfunction

¥

Inadequate activity of the innervation

mechanisms of the efferent regulation
of functions and trophic state

of the laryngeal mucosa and muscles

Denervation
hypersensitivity

Compensatory
hyperafferentation

‘ Hypotonic
. functional
Neurodystrophic .
degenerative tissue dysphonia
changes

[ Laryngeal hyperesthesia

The data indicate a relationship between autonomic
disorders and laryngeal pathology, which may develop in
the directions shown in figure 2.

The results obtained suggest that disturbance of the
adaptive and trophic function of ANS is one of the causes of
laryngeal diseases accompanied by pathological changes
in the vocal folds mucosa. ANS disorders contribute to
the development of laryngeal hypersensitivity, chronic
hypertrophic laryngitis, hypotonic functional dysphonia,
vocal fold polyps, benign and malignant tumours.

Chronic hyperplastic Vocal fold polyps
¢ laryngitis

Deviations of cellular
elements
in the mucosa

from the usual
histological
differentiation

Fig. 2. Pathogenic role of autonomic disorders in the
development of laryngeal diseases
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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.
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HaNPAMYIO K CIyXOBOMY HepBY, YTO NMO3BO/IAET 060NTH
HEPYHKLIMOHMPYIOLME YHACTKM CIYXOBOWM CUCTEMBI.

MUKpOdOHEI 3BYKOBOTO MPOLLECCOPa YNaBAUBAIOT 3BYKM, U
npoLeccop npeobpasyeT 1x B LM$POBOI CUrHa.

LindpoBor curHan nepeAaeTcsa Yepes KaTyLKy Ha UMNAAHT,
HaxXoAALMIACA NOA, KOXeEN.

UMNYAbChl N NOCbINAET UX MO 3/'|€KTPOAHOI\/‘I pelweTKe, KoTopas
pacnonoxeHa B yINTKe.

KneTKku cnupasnbHOro raHmus, a BNocieACTBIN BONOKHA CTyXOBOTO
HepBa BOCMIPUHUMAIOT UMMY/IbCh M MOCHINGIOT UX B MO3T, TA€ OHU
BOCMPUHMMAIOTCA KaK 3BYK.

3 VIMMAaHT npeobpasyeT UMPpOBbIe CUrHa/bI B 31eKTpUYecKme

3ByKoBoit npougccop Kanse®

3ByKoBbIe npoLeECOpsl
2 . .
)

Mnmawret (7 ]
No———"—"*

[lononuuTenbHo

AKYCTUYECKMIM KOMMOHEHT B Hapy»HOM
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3BYK.
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