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PE®EPAT. NMpoBeaeH cpaBHUTENbHbLIA aHaIN3 UMMYHOJIOTMYeCKNX
nokasaresiei Npu pecnnupaTtopHoOn atonuu 1 ncesgoaTonuun B 3a-
BUCUMOCTM OT YPOBHS ajyIeprmieckoro nopaxeHns pecnuparop-
HOro TpakTa C Lefblo BbIABAEHUS MapKePOB MPOrpeccupoBaHnsg
naTonornu. B cTpykType nay4eHHoM natonorum Bol4eneHbl rpynnbl:
Ne 1 —TMPC (n=68); Ne 2 — AP (n =28); Ne 3 — AT (n =28); Ne 4 — ABA
(n=28); Ne 5 - npakTnyecku 3goposblie (N =209). BospacTBCcex 06-
cnepoBaHHbIX BapbupoBan ot 18 o 66 neT. B kayecTBe maTepuana
nns nabopaTtopHOro nccnenoBaHns UCNONb30BAIMCb BEHO3HAsA
KPOBb M Ha3asibHble CMbIBbI. YCTaHOBNEHO, 4TO MNPC n AP xapakTe-
pU3YIOTCHA aKkTUBaLMEn ryMopasnbHOro 3seHa UMMyHUTeTa 3a cHeT
MOBbLILLEHHOrO COAEPXAaHUSA B-nMMdOLNTOB OTHOCUTENLHO FPyNMbI
v, c 6poHxmanbHon acTmoit. B rpynnax MPC n AT cHuXeHa KOHLLeH-
Tpauus IgE, slgA n C1g oTHocuTensHo rpynnel AP 1 ABA. B rpynne
AP oBGHapyXeHOo yBen4YeHHoe coaepxanune B-knetok n slgA oTHO-
cutenbHo ABA. ing rpynnbl AT xapakTepHO NOBbILLEHWE KONMYecTBa
T-numdountos, LIT/Tn T-xennepos oTHocuTensHo MNMPC. OnpeneneH
aomncbanaHc KOHLEHTPALMN LUTOKMHOB B 3aBUCMMOCTU OT UMMYHO-
NIOrMYEeCcKOro BapuaHTa natonornn. ATONMYECKUN PUHOCUHYCUT U
OpoHXMaNbHasa acTMa xapakTepuayTcs AeBraLnein MIMMYHHOro
0TBETa B CTOPOHY Th,-1M@OUNTOB 1 CONPOBOXAAKTCA MOBbILIE-
HUEeM KoHueHTpauuu IL-4 n IL-6. Mpwu MPC n AT nponcxoauT akTn-
Bauusa Th1-J'II/IMCDOLI,l/ITOB 1 noBblleHne KoHueHTpauun IFN-y n IL-2.

KJIIOYEBBIE CJ10BA: aTonusg, nceBnoatonus, Noanno3Hbii PUHO-
CUHYCUT, acnnpuHoBas Tpuana, 6poHxmansHas actma, UMMYHOO-
rmyeckue nokasaTenu, LMTOKUHbI.

BeepeHue

PuHOCHHYCUT 1 BpoHXmManbHas acTMa — 3T0 OCHOB-
Hble KJINHNYEeCKMe NPpU3HaKy pecnnupaTtopHom annep-
rmn. Yactota BCTpe4yaeMOoCTH ajlyieprnyeckoro puHoO-
cuHycuTa y 6onbHbiX BA konebnetcsa ot 80 oo 90%.
Mexay annepruieckmm puHUTOM N BPOHXMANBLHOWN
acCTMOW CyuwlecTBYyeT TeCHad CBA3b, 3TOMY BOMPOCY
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SUMMARY. A comparative analysis of immunological parameters
in respiratory atopy and pseudoatopy, depending on the level of
allergic lesion of the respiratory tract, was carried out in order to
identify markers of progression of pathology. In the structure of the
studied pathology, the following groups are distinguished: N 1 -
PRS (n =68); N2 - AR (n=28); N3 - AT (n = 28); N4 - ABA
(n=28); N5 - practically healthy (n = 209). The age of all surveyed
ranged from 18 to 66 years old. Venous blood and nasal washes
were used as material for laboratory tests. It has been established
that PRS and AR are characterized by the activation of the humoral
immunity due to the increased content of B-lymphocytes relative to
the group of persons with bronchial asthma. Inthe PRS and AT groups,
the concentration of IgE, slgA and C1qis reduced relative to the AR
and ABA groups. Anincreased content of B cells and slgArelative to
ABAwere foundinthe AR group. The AT group is characterized by an
increase in the number of T-lymphocytes, CTLs and T-helpers relative
to PRS. An imbalance in the concentration of cytokines depending
on the immunological variant of the pathology was determined.
Atopic rhinosinusitis and bronchial asthma are characterized by a
deviation of theimmune response towards Th,-lymphocytes and are
accompanied by anincrease in the concentration of IL-4 and IL-6. With
PRS and AT, Th -lymphocytes are activated and the concentration
of IFN-y and IL-2 increases.

KEY WORDS: atopy, pseudoatopy, polypoid rhinosinusitis, aspirin
triad, bronchial asthma, immunological indicators, cytokines.

MOCBSLWEH OCHOBAHHbLIM Ha NMpUHLUMNAX gokasa-
TeNbHOM MegununHbl gokymeHT BO3 Allergic rhinitis
and its impact on asthma (ARIA), ony6nnkoBaHHbI
B 2001 rony [1, 5, 8, 12].

O6LHOCTb MEXaHN3MOB BOCNaNeHns n ooLWmnii re-
HeTn4yeckunii GOH AalT OCHOBAaHME paccMaTpuBaTh
OPOHXMANbHYIO aCTMY N anfiepru4eckum pUHNT Kak
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eauHyto 6051e3Hb PECNNPATOPHOro TpakTa (one way,
one disease, allergic rhinobronchitis). lMoatomy annep-
rMMYeCKUn PUHNT MOXHO paccMaTpuBaTb KaKk OCHOBY
09 pa3BMTUS BPOHXMaNIbHOM acTMbI B npouecce hop-
MUPOBaHUs pecnupartopHom anneprum [3, 5, 6, 10].

MonnnosHbin puHocuHycut (MPC) — xpoHnyeckoe
BocCnaanTenbHoe 3abosieBaHne CNm3ncTomn o60104km
MOJSIOCTN HOCA N OKOJIOHOCOBbIX Ma3yX, XapakTepuay-
loeecs o6pa3oBaHMEM U PELUOVBUPYIOLLMM POCTOM
MOMMMOB, COCTOALLUX MPEVNMYLLLECTBEHHO U3 OTEYHOMN
TKaHW, UHPUNLTPUPOBAHHOW 303NHODUNAMU NN HEN-
Tpodunamm [2, 4, 7].

MoNVMNO3HbIA PUHOCUHYCUT BbIIBASIETCS NPU paae
annepruyeckmx aabonesaHunii (npy 6PoHXMaNbLHON acT-
Me — 29-35%). OH 4acTo OC/NIOXHSAET TeyeHne 6PoH-
XManbHOM acTmbl [9].

Ocob6blM NaToreHeTn4ecknm BapmaHTom 6poH-
XMasIbHOW aCTMbl ABNSETCH acnNMpMHOBas acTMa, xa-
pakTepuaytoLlascs pasBMTnemM 6pOHX0CNacTUYeCKOro
CUHAPOMa Noche npmemMa HeHapKOTUYECKNX aHasbre-
TUKOB N HECTEPOUAHbBIX MPOTMBOBOCMNANNTENbHbIX MPE-
napartoB. YaenbHblil BEC aCMPUHOBOMN aCTMbI cpeam
aopyrnx dopm O6poHXManbHOW aCTMbl COCTaBASIET OT
10 no 40% [11, 13].

AcnunpnHoBas acTmMa BXOAMWT B COCTaB KJlaCcCu-
4YeCKOro KJAMHUYECKOro HEMMMYHONOIrM4ecko-
ro (ncespoasnneprnyeckoro, nCeBaoaTonnyeckoro)
CUMNTOMOKOMIJIEKCA —aCTMaTUYEeCKON Tpuanbl (He-
NepeHOCUMOCTb HEHAPKOTUHYECKNX aHANbMreTUKOB U He-
CTeponaHbIX NPOTUBOBOCNANUTESIbHLIX NPenapaTos,
OpoHXManbHas actMa 1 NosIMNo3HbIN CUHYCUT). BpoH-
XmaJsibHasa actMa y Takux rnaymeHToB JOBOJIbHO 4acTo
pa3BuBaETCs Nocne onepaTnBHOro Ie4eHUs NonMno3-
HOIr0 PUHOCUHYCUTA — NOIMNOTOMUMK. Takmm 06pa3om,
MOSINNO3HLIA PUHOCUHYCUT MOXHO paccMaTpuBaTb
KaKk MaHupecTaumio Hepa3BepHYTOM acTMaTNYeCKomn
Tpuaabl. B nnteparype BCTpeyatoTC HEMHOMOUYUCTIEH-
Hble paboThbl, MOCBSALLEHHbIE UCCIIEQ0BAHUAM NaTore-
He3a PMHOCUHYCUTOB M BPOHXMANIbHOW acTMbl, KOTO-
pble UMEIOT OOCTaTO4YHO NMPOTUBOPEYMBLIE PE3YSbTaThl.
B ocHoBHOM 3T UccnenoBaHus kacatoTcs BA n PC kak ko-
MOPOUIHbIX NATONOrMin 6e3 y4eTa reHesa anieprnieckoro
BOCMNasieHNs pecnmpaTopHoro TpakTa [2, 4, 12, 14, 15].

Ha cerogHsWHMn oeHb MexaHn3mebl, NpUBOAALLNE
K pas3BMTUIO peECNMPaTopHON anneprum Kak eguHomn
©0ne3HN pecnMpaTopHOro TpakTa, OKOHYaTESIbHO He
M3y4eHbl, YTO yKa3biBaeT Ha HEOOXOAUMOCTL NpoBe-
LEeHNs CPaBHNTENbHOIO aHaan3a MMMYHOJIOTUYECKNX
rnokasartenen npu pecnmpaTtopHoOm atonun n Nncesno-
aTonun B 3aBMCUMOCTU OT YPOBHS asijiepruyeckoro no-
paxeHus pecnmMpaTtopHOro TpakTa C Lesibio BbIABEHUSA
MapKepoB NPOorpeccnpoBaHns NaTosiormu.

MaTepuansl u MmeTOoAbl UCCNEeA0BaHNS

O6bEeKTOM M3y4eHUs Oblsiv 60JIbHbIE MONUMO3HbIM
PUHOCUHYCUTOM, aTONMMYECKUM PUHUTOM, acTMaTun4e-
CKOW TpMagom n atonnyeckom 6poHxXranbHOM aCTMOWM,

a Tak>Xe NpakTU4eCckn 300PO0BbIE LOHOPbI KPOBU (KOH-
TpoJsibHasa rpynna). Bce 6onbHblE COOTBETCTBOBAN
KpUTEPUSAM BKIIOYEHUS/UCKOYeHns. [lnarHocTtuka
©0JIbHbIX PECNMPATOPHO aToNMe (aToNMYeckoro pum-
HUTAa, aTONMYeCcKon 6POHXNANTbHOM aCcTMbl) U NCEBAO-
aronmen (NoSIMNO3HOIro PUHOCUHYCMTA N acTMaTmye-
CKOIi TpMaahbl) OCHOBbIBaNack Ha KOMMNJIEKCHOM obcne-
[0OBaHUN OTOPUHONAPUHIONIONOM N anneprosiorom-
MMMYHON1I0rom. Npu NOCTaHOBKE AMArHO3a UCMNoJb-
30BaHbl CTaHAapTHblE 0O EKTMHMYEeCKNe MeToAbl U
MeTOoAbl cneundunyeckon annepronornyeckon ama-
FHOCTUKMW.

OnarHocTtuka BA npoBoamnach COrnacHoO KpUTepusm
GINA. B cTpyKTyp€e n3y4eHHOM NaTonornm BblaeneHsl
rpynnbi: Ne 1 —TIPC (n=68); Ne 2 — AP (n =28); Ne 3 -
AT (n = 28); Ne 4 — ABA (n = 28); Ne 5 — npakTnyecku
3popoBbie (n = 209). Bo3pacT Bcex 06cnenoBaHHbIX
BapbupoBan oT 18 no 66 net. B kauecTBe maTtepuanos
nnsi nabopaTopHOro UCCreoBaHMs UCNONb30BaJINCh
BEHO3Has KPOBb U HA3aJIbHbI€ CMbIBbI.

OnpepeneHne nokasartenenm KNeTo4yHOro 3BeHa
VUMMYHUTETA NPOBOAUIOCH METOAOM MPOTOYHOM
UMTODNYOPUMETPUM C UCNOIb3OBAHMEM MOHOKJIO-
HanbHbIX aHTUTEN k CD3*, CD4*, CD8*, CD16*, CD19*
Ha NPOTO4YHOM 5-napameTpoBom yuntomeTpe FC-500
(Beckman Coulter, USA). 'ymopanbHOe 3BEHO UMMY-
HUTETa OLEHUBAJIOCH ONpeaesieHNeM KOHLEeHTpaunm
nmmyHornobynuHos (IgA, IgM, IgG, IgE) B ceiBOpOoTKE
KpPOBU NyTeEM TBEPLAOPA3HOIro UMMYHODEPMEHTHOIO
aHanusac nomoupbto Tect-cuctem 3A0 «BekTop-becTt»
(r. HoBocmnbupck). Lnpkynupyowme MUMMYHHbIE KOM-
nnekcol (LK) B CbIBOPOTKE KPOBU OLLEHNBAIN METO-
LOM TBEPA0}a3HOro MMMYHOMEPMEHTHOIO aHann3a
cucnonb3oBaHmem TecT-cuctem "DIA.METRA CIC-C1”
n "CIC-C3D" (UTtannga). KoHueHTpauusa UMTOKNHOB
(IL-2, IL-4, IL-6, IL-10, TNF-a, IFN-y) B CbIBOPOTKE KPO-
BM N Ha3aJibHbIX CMbIBax Oonpeaenanacb MeTogom
TBEPAOPA3HOro MMMYHOMDEPMEHTHOIO aHanmsa c
nomoubio Tect-cuctem 3A0 «BekTop-becTt» (r. Ho-
BOCUOUPCK).

CraTtucTtunyeckasi 06padoTka nosy4eHHbIX pe3yibTa-
TOB MCCJIe40BaHUsA NPOBOAMAACH C MOMOLLIO CTAaTUCTU-
yeCKMX NakeToB NpUKNaaHbIX Nporpamm Statistica 6.0
C UCMOJIb30BaHMEM CleayoLWmMx MeToank: Henapa-
MeTpunyeckoro kputepusa MaHHa — YnTtHu, pacyeTta
o6o6watowmx KoappuumneHTos (MeanaHa (Me n C,,,
C,,nepueHTnnei), pacieta yCpeHeHHOro nokasare-
ns nowmnbka cpegHeit (m) no kputeputo CTelogeHTa).

PeaynbTaTthl M 06CyXaeHue

N3ydyeHne MMMyHONOrnyecknx nokasartenei ob-
Hapyxuno, 4to Npu NMPC 0THOCUTENBLHO KOHTPOS Ha-
6noaeTcs NoBbllWEHNEe KOIMYECTBA IEAKOLUTOB U
abcontoTHoro coagepxxaHnsa CD19 -numdounTos. MNpun
9TOM CHMXEHO NPOLLEHTHOE coaepXxaHne nmmaooum-
ToB 1 CD3*-knetok n abCotoTHOE N OTHOCUTESIbHOE
konnyecteo CD4*-numdpoumntos (Tabn. 1).

3KCI'IepMMeHTaJ1bHaﬂ N KJIMHNn4yecCKkad

OTOPUHOJIAPUHIONNOIUA
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Ta6nanya 1

Moka3aTenu KNeTo4YHOro 3BeHa UMMYHUTETA B 3aBUCUMOCTMU OT YPOBHSA NOPaXXeHns AbiXaTesibHbIX nyTeﬁ,
Me (C25-C75)

3a0poBsbie, necC, AT, AP, ABA
Mokazatenu n=209 n=64 n=37 n=27 n=4>2
1 3 4 5
} . 5 05 6,50 6,55 6,5 6,55
NevikounTsl (10%/n) (4,016,25) (g 7<5 8(58(1) (g 5008 0?) (5,0-8,4) r§5,<368(j8)1
1 1 1 )

9 40,9 o 2h 19.0-50.0 23.9250,0
ot | wsPho | gfe | wibe | gkhe | efke
(9 69,0 79%0 6592980 6397690 68,0
CD3" (%) (64,0-76,1) 706668 (65,0 50! 20z (63,0-74,4)

36,0 43,0 38,5
o 42,4 3, 8, 37,6
CD4" (%) (35,7-47,3) (2705430 (320518 @105 (32,0-45,0)
069,
. 0,80 , 0,63
CD4" (10°/n) (0,64-1,19) (g 4<2 do1 (0,55-1,27) (0‘542 0,80) (0,43-1,25)
1 1 ’
29,5 31,0
. 26,0 27,5 ’ 29,0
CD8" (%) (22,4-30,7) (22,0-35,0) (@055 (23,0-33,0) (22, 0-36,0)
1 ) 1 ’
CD16" (% 15,5 18,0 1% . 16,2 16,0
(%) (11,0-20,0) (9,0-23,0) 2oes) (14,0-21,0) (12,0-22,0)
,=0,
21
. 0,31 0,34 0,26 0,28
CD16" (10%/n) (0,19-0,45) (0,18-0,55) (061250634) (0,17-0,49) (0,2120,54)
=0,

Mpumeyarme. CTaTUCTUHECKU AOCTOBEPHbIE PA3NIMHMA: P, — C FPYNNO KOHTPONS; p, — ¢ rpynnoii MPC

OueHka KNeTo4YHOro 3BeHa MMMYHUTETA BbISIBU-
na NoBbILLIEHVE NPOLEHTHOro cogepxaHusa CD19*-
nmMmeoumToBs B rpynne AP OTHOCUTEIbHO KOHTPOJS.
Mpwn 3TOM CHMXEHO obLLEee NPOLEHTHOE KONIMYECTBO
nmmdoumTos, CD3*-, aBcontoTHOE 1 MPOLLEHTHOE KO-
nnyectBo CD4*-kneTok.

M3yyeHne KNeTo4yHoro 3BeHa UMMyHMUTETA B Fpynne
©0JIbHbIX aTONNUYeCcKo BPOHXMANbHOM aCTMO OTHO-
CUTENbHO KOHTPOJIS BbISIBUIIO MOBLILLEHNE KONMYECTBA
NENKOLMTOB N NPOLEHTHOrO coaepxaHusa CD8*-kneTok
B rpynne AT. [py 3TOM CHMXEHO OTHOCUTEJIbHOE CO-
nepxaHue nMMmeounToB 1 abCcosnoTHOE KOJIMYECTBO
CD19*-kneTok. B rpynne 60nbHbIX aTONM4eckoii 6poH-
XWaNbHOM aCTMO OTHOCUTENIbHO KOHTPOJISt 0OHAPYXEHO
yBENYEHME KONIMYECTBA NENKOLMTOB Y MPOLLEHTHOrO
conepxaHusa CD8*-knetok. lNMpn 9TOM CHUXEHO Npo-
LEHTHOE copepxaHne nMM@ounToB N abconoTHoe
konnyectBo CD19*-kneTok.

[Mpu cpaBHUTENBHOM aHanM3e nokasaTenen kne-
TOYHOro 3BeHa MMmMmyHuteTa B rpynne NPC oTHoCK-
TenbHO AT HabnoaaeTCa YMEHbLIEHNE NPOLLEHTHO-
ro konuyectea CD3*- n CD4*- Ha ¢poHe yBennyeHus
CD16*- n CD19*-knetok. B rpynne AP no cpaBHeEHMIO
c rpynnoi ABA BbIIBNEHO yBen4yeHne nNpoLeHTHOro
konnyectea CD19*-kneTok.

3KCI'IepVIMEHTaJ1bHaFI N KIIMHNn4yeckad

OTOPMUHOJNIAPUHIOJI0INA

Ne 1 (02)
2020

Mpn oueHke rymopanbHOro 3seHa UMMyHUTEeTa y
nny ¢ MNPC no cpaBHEHMIO C KOHTPOJIbHOM FPYMAMNON Ha-
6nopanock yBennyeHue koHueHTpaumm Ige n C3d n
cHuxeHue slgA (tabn. 3). UccnepgosaHmne rymopasnbHOro
3BeHa UMMYyHUTeTa B rpynrne AP BbISBUIIO MNOBbILLEHUE
KOHUeHTpauumn IgE B CbiIBOPOTKE KPOBU NO CPaBHEHUIO
c koHTponem. CpaBHeHME nokasaTenen rymopanbHOro
3BeHa uMmmyHuTeTa B rpynnax NPC v AP BbiSIBUNO cTa-
TUCTMYECKU 3HaYMMBbIe pa3nnuua. Tak, B rpynne MNPC
CHMXeHa KoHueHTpaums IgE n sigA OTHOCUTENBLHO rpyn-
nbl AP. CH/xeHne KoHLUeHTpauuu IgE MoxeT ykasbiBaTb
Ha OTCYTCTBME pearnHOBOro MexaHm3ma B natoreHese
MPC. N3yyeHne nokasaTenen rymopanbHOro 3seHa B
rpynnax AT n ABA OTHOCUTENBLHO KOHTPOJIS NoKa3aso
CHUXEHME KOHUeHTpauun slgA n ysennyeHume ypoBHS
LUNK-C3d. YBennuyeHue koHueHTpaunm LNK-C3d cea-
3aHO C aKkTMBaumMen afnbTePHaTUBHOIO NMYTU CUCTEMBI
komMmnnemeHTa. CHuxeHmne KoHLUeHTpauum sigA moxeT
ObITb CBSA3aHO C 6osiee rMyboKUMUM HApPYLLUEHUSIMUA B
MMMYHoOMaToreHe3e 6pPOHXMAaNIbHOM acTMbl.

Mpwn aHann3e nokasartenen rymopasbHOro 3ee-
Ha nMMyHUTeTa mexay rpynnamm AT n ABA nmenuces
CTaTUCTU4ECKN 3HaYUMble pa3nunyus. Tak, B rpynne AT
06Hapy>XeHO NOBbILLEHNE KOHUEeHTpauum IgG, B CbIBO-
pOTKE KPOBW.
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Tab6naunya 2
MNMokasaTtenu rymMmopasibHOoro 3séeHa MMMyHuTeTa B 3aBUCUMOCTU OT YPOBHS NMOpPaXXeHus AbiXaTeJibHbIX nyTeﬁ,
Me (C,.-C.,)
3p0posbie, nec, AT, AP, ABA,
MNMokazaTtenu n=209 n =64 n=37 n=27 n=42
1 2 3 a 5
120 180 12,0 17,0 14,0
CD19* (%) + 8, (9,0-16,0) (14,0-19,0) (10,5-17,0)
(10,8-18,5) (12,0-21,0) p.=0,004 p,<0,001 p,=0,007
0,35
R 0,30 ’ 0,23 0,25 0,23
CD197(10%/n) (0,19-0,43) (3’135068‘1‘) (0,20-0,26) (0,22-0,39) (0,19-0,30)
<0,
\GA (/) 1,65 1,76 2.0 1,77 2,0
9 (0,78-3,07) (1,09-2,55) (1,50-2,20) (1,19-2,83) (1,40-2,40)
1,37 1,30 1,20 1,77 0,80
IgM (r/n) (0,44-3,34) (0,91-1,92) (1,021,40) (1,19-2,83) (0,50-1,40)
G (/) 12,79 11,15 9,90 1,35 10,10
g (5,21-20,80) (7,20-13,41) (8,10-11,99) (1,10-1,60) (6,90-12,40)
IgE ME/mn 38,0 (2618?550% 0 28,45 (235 43405 0 56,80
(CLIBOPOTKA) (15,0-68,0) 2 0.001 (0,20-90,20) o 0,001 (0,0-325,40)
1 ’ 1 s
3,20 0,10 10,40 0,10
slgA ME/mn 20,0 (0,45-12,30) (0,10-0,10) (7,20-13,00) (0,10-0,10)
(Ha3anbHblE CMbIBbI) (10,0-47,0) ‘p1 _ 0,0’3 p: < 0:601 62 < 0,0b1 p; < 0‘601
73,0
1,7 2,10 2,00 : 2,0
Cla (0,10-3,0) (1,80-2,70) (1,45-3,45) (17'72‘016‘3'0) (1,60-2,30)
p,=0,
60 14,30 21,60 1 60 12,60
C3d (3.0.9.0) (10,50-33,60) (14,80-31,40) (1.60°1.60) (7,0-23,50)
0-9, b, = 0,02 p. < 0,001 60-1, p. < 0,001
4,80 15,0
g TapHoe (4 1078 70) (4 509 20) (3,20-5,30) (8,0-34,0) (446’3? 0)
+10-6, 50-9, p, = 0,05 p, < 0,001 0-6,
Mpumeyanmne. CTaTUCTUYECKN AOCTOBEPHbBIE PA3IMYMS: p, — C FPYNNOV KOHTPONS; p, — ¢ rpynnoi MPC; p, — ¢ rpynnon AP
Tab6anya 3
MNMokazatenu KOHUEeHTpauun UUTOKMHOB B CbIBOPOTKE KPOBU B 3aBUCUMOCTMU OT NaToreHe3au ypOBHﬂ nopaxeHusa
pecnupaTtopHoro Tpakta, Me (C,.-C..)
3p0poBbie, nec, AT, AP, ABA,
Mokasartenu n =209 n=64 n=37 n=27 n=42
(nr/mn)
1 2 3 a 5
1 a5 6,0 7,25 0.10 7,40
IL-2 4 (0,10-30,0) (6,33-15,22) 3 (6,70-7,90)
(0,10-4,05) P, =0,04 b, < 0,001 (0,10-0,30) p. < 0,001
8,40
0,10 7,60 9,10 ’
IL-4 a 58 50) (0,10-7,75) (6,30-13,07) (8,50-12,50) (g’3<06868(1))
/70-8, <0,001 < 0,001 < 0,001 1 <0,
P, P2 P2 p, = 0,006
0,10
6,60 ' 7,20
1,30 : (0,10-0,10) ' 0,10
IL-6 (0,10-21,05) IC (6,30-15,60)
(0,10-2,10) p, =0,003 (0,10-2,10)
b, < 0,001 D 2 0001 p.,< 0,001
9,05 5,95
3,50 : ) 0,10 1,95
IL-10 3 (5,25-13,90) (3,50~7,40) 3 9
(0,80-5,40) 5 0,002 520,03 (0,10-0,10) (0,30-7,30)
0,10 31,00
29,10 39,20 ' :
0,10 ' : (0,10-1,0) (27,0-37,60)
IFN-y (18,40-209,60) (29,40-320,0)
(0,10-0,10) 0- 2094 9320 p,,< 0,001 p, < 0,001
P, ) Pis ’ p, = 0,008
44,0 2,50 17 80
) 7,25 17,80 (32,20-45,30) (0,0-15,0) i
TNF-a (0,90-27,70) (0,10-27,80) p, < 0,001 p,=0,05 (13,60 038’340)
p,=0,02 p,=0,04 P, =5

Mpumeyarmne. CTaTUCTUHECKN AOCTOBEPHbBIE PA3IMYMA: P, — C FPYNNOV KOHTPONS; p, — ¢ rpynnoi MPC; p, — ¢ rpynnon AT, p, — ¢ rpynnoin AP
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Ta6nunya 4

MokasaTenun KOHUEeHTpauun UUTOKMHOB B Ha3aJibHbIX CMbIBaxX B 3aBUCUMOCTU OT NaToreHe3a v YPOBHSA NOpPa>keHus
pecnupaTtopHoro TpakTta, Me (C,.-C_.)

3aopoBsbie, nPC, AT, AP, ABA,
Mokazatenn n=209 n =64 n=237 n=27 n=42
(nr/mn)
1 2 3 4 5
IL-2 © o1 0 (0,1(%%,75) (7,8%—15(;),80) © o1 20) (7,8%—28,60)
10-0, b, < 0,001 P, < 0,001 10-0, p, < 0,001
10,75 11,20
2,0 0,10 4,50 ’ :
IL-4 .0 1 5 (9.0-11,15) (10,80-11,50)
(0,10-8,0) (0,10-9,75) (0,55-17,0) o % 0,601 0. < 0007 b 004
- 0,10 3,0 0,10 3,0 0,10
(0,10-3,50) (0,10-10,0) (0,10-2,60) (0,0-4,40) (0,10-3,25)
10 0,10 8,80 13,55 0.10 15,70
(0,10-0,20) (1,15-11,60) (10,70-18,0) (0,10-0,20) (13,70-23,0)
0.10 30,20 31,20 250 29,60
IFN-y ’ (0,10-31,0) (28,80-33,50) ’ (28,0-32,20)
(0,10-0,10) P, = 0,006 P, < 0,001 (0,0-27,50) p, < 0,001

Mpumeyarmne. CTaTUCTU4ECKN AOCTOBEPHbBIE PA3/IMYMA: P, — C FPYNMNON KOHTPONSA; P, — C rpynnow AT

OugeHka COCTOSIHUSA r'yMOpPaNbHOro 3BeHa B rpynne
MPC no cpaBHeHMIo ¢ AT BbisiB1a NOBbILLEHWE daro-
LUUTAPHOro 4Yncrna n KOHUEHTpaumnmn slgA B HadasibHbIX
CMbIBax. BeposaTHO, 3TO MOXET ObITb CBA3AHO C BbICO-
KO MUKPOOHO Harpy3Koii CIM3NCTLIX 000/104EK HOCA.

M3yyeHne COCTOAHUA ryMOpPabHOro 38eHa Bbl-
SIBUJI0 CHUXEHME KOHUEeHTpauun sIgA B Ha3aslbHbIX
cMbiBax B rpynne ABA no cpaBHeHuto ¢ AP (Tabn. 2).
B0O3MOXHO, CHMXeHne KOHLUeHTpaunm sigA MOXeT OT-
paxaTtb cTeneHb ANCOYHKLUN UMMYHHON CUCTEMBI C
y4eTOM MPOrpeccupoBaHns naTtosiornm OT BEPXHUX
ObIXaTesibHbIX MYTeN K HUKHUM.

MNpwn nccnenoBaHNM KOHUEHTPALMW LLUTOKUHOB B rpyn-
ne NPC 0THOCUTENBHO KOHTPOJIS MOBBILLEHO KOIMYECTBO
IL-2 1 IFN-y B CbIBOPOTKE KPOBU 1 HA3aNIbHbIX CMbIBaX,
alL-6, IL-10 TonbKO B CbIBOPOTKE KPOBU. Ha poHe 3Toro
0bHapyXeHO yMeHblUueHne KoHueHTpauuu IL-4 B cbl-
BOpoTKe KpoBu Npu NMPC 0THOCUTENBLHO KOHTPOJIbHOM
rpynnbl (Tabn. 4). MoxHo caenatb BbIBOA, HTO OQHOHA-
npaeJsieHHble N3MEHEHNSA B CTOPOHY Th,-oTBETa B rpynne
MPC HabntogaloTcs TOMbKO B HA3asbHbIX CMbIBaX, a Ha
CUCTEMHOM YPOBHE BbISIB/IEHbI CMEeLUaHHbIE MEXaHU3MBbI.

OueHka UMTOKMHOBOrO Npogund B rpynne AP 0THO-
CUTENIbHO KOHTPONSA 0OHapYXuia CHUXEeHME KOHUEH-
Tpaunu IFN-y u TNF-a B ceiBOpOTKE KPpOBU. CpaBHEHME
YPOBHS unMTOKUHOB B rpynnax MPC n AP o6Hapyxuno
CHMxeHune koHueHTpauuin IFN-y n TNF-a B cbiBOpPOT-
ke kpoBu B rpynne AP otHocuTtenbHo MPC. Taknum 06-
pasom, ansa NPC xapakTepHa akTuBauus Th,-oTBeTa,
MapKkepom KoToporo asngetca IFN-y.

KoHueHTpayuum Takux UMTOKMHOB, kak IL-2, IL-4,
IL-10, IFN-y, 61511 NOBbILLEHbI KaK B CbIBOPOTKE KPOBMU,
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Tak 1 B Ha3anbHbIX CMbIBax B rpynne ABA OTHOCUTESNBHO
KOHTpons. CpaBHEHME YPOBHSA LMTOKMHOB B Fpynnax
AT n ABA 06HapyXuo CTaTUCTUYECKN 3HaYMMbIE pas-
nuuuns. Tak, B rpynne AT cCHMUXeHa MecTHas U CUCTeM-
Has KOHUeHTpauus IL-4 oTHocuTenbHO ABA. Takxe B
rpynne AT nosbileHo coaepxaHue IFN-y u TNF-a B
CbIBOPOTKE KPOBM OTHOCUTENBbHO ABA.

Mpu cpaBHEHUN KOHLEHTPaLUN LUTOKNHOB NpKn
MPC n AT o6HapyXeHO yMeHblUleHne ypoBHS |L-4,
IFN-y u TNF-a B cbiBOpOTKE KpOBU. [Mpn aTOM no-
BbILLEHO CUCTEeMHOe coaepxanune IL-6 npu NMPC no
cpaBHeHMio C AT.

BbiBOAbI

1. YctaHoBneHo, uto MNPC n AP xapaktepu3sy-
I0TCS aKkTUBaLVer rymopasibHOro 3seHa UMMyHUTETa
3a CYeT MOoBbILWEHHOro coagepxaHna B-numopountos
OTHOCUTESIBHO rPyNMbl UL, ¢ GPOHXMANbHOM aCTMON.
B rpynnax NMPC n AT cHmnxeHa koHueHTpauus IgE, sigA
n C1g otHocuTensHo rpynnbl AP 1 ABA. B rpynne AP
oBHapyXeHOo yBenM4yeHHoe coaepxaHue B-knetok n
slgA oTtHocuTensHo ABA. nqa rpynnbl AT xapakTep-
HO NoBblWEeHMEe KonnyecTea T-numoouunTtos, LTI n
T-xennepoB oTHOcuTeNsbHO MPC.

2. OnpepeneH gncbanaHc KOHLEHTPaLUW LMTOKW-
HOB B 3aBMCUMOCTN OT UMMYHOJI0rM4€CKOro BapmaHTa
naTonorum. ATonMYeckmin pPUHOCUHYCUT N BPOHXMaNb-
Had acTMa xapakTepuayloTcs AeBraumnein MUMMYHHOIO
0TBETa B CTOPOHY Th,-nMbOLMTOB 1 CONPOBOXAAOTCSH
noBbILLeHNneM KoHueHTpauun IL-4 n IL-6. Mpwu MNMPC n
AT npoucxoant aktueauns Th,-nMMbOUNTOB 1 NOBbI-
weHmne KoHueHTpauun IFN-y n IL-2.
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SUMMARY. A comparative analysis of immunological parameters
in respiratory atopy and pseudoatopy, depending on the level of
allergic lesion of the respiratory tract, was carried out in order to
identify markers of progression of pathology. In the structure of
the studied pathology, the following groups are distinguished:
N1-PRS(n=68); N2-AR (n=28); N3 - AT (n=28); N4 - ABA
(n =28); N 5 — practically healthy (n = 209). The age of all surveyed
ranged from 18 to 66 years old. Venous blood and nasal washes
were used as material for laboratory tests. It has been established
that PRS and AR are characterized by the activation of the humoral
immunity due to the increased content of B-lymphocytes relative to
the group of persons with bronchial asthma. Inthe PRS and AT groups,
the concentration of IgE, slgA and C1qis reduced relative to the AR

Introduction

Rhinosinusitis and bronchial asthma are the main clinical
signs of respiratory allergy. The frequency of allergic
rhinosinusitis in patients with BA varies from 80 to 90%.
Allergic rhinitis and bronchial asthma are closely related, and
this is the subject of the evidence-based WHO document
Allergic rhinitisand itsimpact on asthma (ARIA), published
in 2001 [1, 5, 8, 12].

The general mechanisms of inflammation and the general
genetic background give grounds to consider bronchial
asthma and allergic rhinitis as a single respiratory tract
disease (one way, one disease, allergic rhinobronchitis).
Therefore, allergic rhinitis can be considered as a basis for
the development of bronchial asthma during respiratory
allergy formation [3, 5, 6, 10].

Polyposic rhinosinusitis (PRS) is a chronic inflammatory
disease of the nasal and paranasal mucosa characterized
by the formation and recurrent growth of polyps consisting
mainly of edematous tissue infiltrated with eosinophils or
neutrophils [2, 4, 7].

Polypoid rhinosinusitis is detected in several allergic
diseases (29-35% in bronchial asthma). It often complicates
the course of bronchial asthma [9].

A special pathogenetic variant of bronchial asthma
is aspirin-induced asthma, characterized by the
development of bronchospastic syndrome after
taking non-drug analgesics and non-steroidal anti-
inflammatory drugs. The share of aspirin-induced

Experimental and clinical Ne 1 (02)
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and ABA groups. Anincreased content of B cells and slgA relative to
ABAwere foundinthe AR group. The AT group is characterized by an
increase in the number of T-lymphocytes, CTLs and T-helpers relative
to PRS. An imbalance in the concentration of cytokines depending
on the immunological variant of the pathology was determined.
Atopic rhinosinusitis and bronchial asthma are characterized by a
deviation of theimmune response towards Th,-lymphocytesand are
accompanied by anincrease in the concentration of IL-4 and IL-6. With
PRS and AT, Th,-lymphocytes are activated and the concentration
of IFN-y and IL-2 increases.

KEY WORDS: atopy, pseudoatopy, polypoid rhinosinusitis, aspirin
triad, bronchial asthma, immunological indicators, cytokines.

asthma among other bronchial asthma forms varies
from 10 to 40% [11, 13].

Aspirin-induced asthmais a part of the classic clinical
non-immunological (pseudoallergic, pseudoatopic)
symptom complex — aspirin triad (intolerance to non-
narcotic analgesics and non-steroidal anti-inflammatory
drugs, bronchial asthma and polypoid sinusitis). Bronchial
asthma in such patients often develops after surgical
treatment of polypoid rhinosinusitis — polypectomy.
Therefore, polypous rhinosinusitis can be considered
as a manifestation of an unexpanded aspirin triad. There
are few works in the literature devoted to studies of
pathogenesis of rhinosinusitis and bronchial asthma,
which have rather inconsistent results. These studies are
mainly concerned with BAand RS as comorbid pathologies
without considering the genesis of allergic respiratory
inflammation [2, 4, 12, 14, 15].

To date, the mechanisms leading to the development of
respiratory allergy as a single respiratory tract disease have
not been fully studied, indicating the need for a comparative
analysis ofimmunological parametersin respiratory atopy
and pseudoatopy, depending on the level of allergic lesions
of the respiratory tract to identify markers of pathology
progression.

Materials and methods of research
Patients with polypoid rhinosinusitis, atopic rhinitis,
aspirin triad and atopic bronchial asthma, as well as
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Table 1
Parameters of cellular component of immune system depending on respiratory tract lesion,
Me (C,.-C.,)
Healthy, n = 209 PRS, n=64 AT, n=37 AR, n=27 ABA, n =42
Parameters
1 2 3 4 5
6.50 6.55 65 6.55
Leukocytes (10%/1) 5.25 (4.0-6.25) (4.75-8.50) (5.50-8.05) (5 0;8 4) (5.3-8.0)
p, < 0.001 p, =0.007 07O p, < 0.001
40.0 32.0 28.0 32.0 28.0
Lymphocytes (%) (35 0-47 0) (19.0-44.0) (24.5-40.5) (19.0-39.0) (23.0-39.0)
St p, < 0.001 p, < 0.001 p, < 0.001 p, < 0.001
69.0 63.0 69.5 64.0 68.0
CD3* (%) . (57.0-74.0) (65.0-78.0) (63.0-69.0) _
(64.0-76.1) b, =0.003 p,=0.006 D, =0.02 (63.0-74.4)
36.0 43.0 38.5
42.4 37.6
CD4* (%) - (27.0-42.0) (32.0-48.0) (31.0-41.0) .
(85.7-47.3) b, <0.001 b,=0.03 b,=0.02 (32.0-45.0)
0.69 0.65
0.80 0.84 0.63
CD4* (10%/1) (0.42-0.87) - (0.49-0.80) O
(0.64-1.19) p, < 0.001 (0.55-1.27) p,=0.02 (0.43-1.25)
29.5 31.0
26.0 27.5 29.0
CD8* (%) (25.0-35.0) - (24.0-36.0)
(22.4-30.7) (22.0-35.0) o =0.02 (23.0-33.0) b =0.02
13.0
. 15.5 18.0 16.2 16.0
CD16" (%) (11.0-20.0) (9.0-23.0) (11.0-16.0) (14.0-21.0) (12.0-22.0)
p,=0.04
CD16" (10°/) 0.31 0.34 © 22 34) 0.26 0.28
(0.19-0.45) (0.18-0.55) p -0 b5 (0.17-0.49) (0.21-0.54)
,=0.

Note. Statistically significant differences: p, — with control group; p, — with PRS group

practically healthy blood donors (control group) were the
objects of study. All patients met the entry/withdrawal
criteria. Diagnosis of patients with respiratory atopy
(atopic rhinitis, atopic bronchial asthma) and pseudoatopy
(polypoid rhinosinusitis and aspirin triad) was based on a
comprehensive examination by an ENT specialist and an
allergic immunologist. Standard general clinical methods
and methods of specific allergic diagnostics were used in
making the diagnosis.

The diagnosis of BA was carried out according to
GINA criteria. The following groups were singled out in
the structure of the studied pathology: N 1 - PRS (n =68);
N2-AR (n=28); N3 - AT (n=28); N4 - ABA (n = 28);
N 5 — practically healthy (n = 209). All patients ranged in
age from 18 to 66 years. Venous blood and nasal washes
were used as laboratory materials.

The cellular component of immune system was
determined by flow cytometry using monoclonal antibodies
to CD3*, CD4*, CD8*, CD16*, CD19* on a 5-parameter
flow cytometer FC-500 (Beckman Coulter, USA).
Humoral component of immune system was estimated
by determination of immunoglobulin concentration
(IgA, IgM, IgG, IgE) in blood serum by the solid-phase
immunoenzyme analysis using test systems of Vector-
Best CJSC (Novosibirsk). The circulating immune
complexes (CIC) in blood serum were evaluated by the
solid-phase immunoenzyme analysis using the test

systems DIA.METRA CIC-C1 and CIC-C3D (ltaly). The
concentration of cytokines (IL-2, IL-4, IL-6, IL-10, TNF-q,
IFN-vy) in blood serum and nasal washes was determined
by the solid-phase immunoenzyme analysis using test
systems of Vector-Best CJSC (Novosibirsk).

Statistical processing of the obtained results of the study
was carried out using statistical packages of application
programs Statistica 6.0 using the following methods:
nonparametric Mann — Whitney criterion, calculation
of generalized coefficients (median (Me and C,, C_,
percentiles), calculation of the average score and error in
mean (m) according to the Student's criterion).

Results and discussion

The study of immunological parameters revealed
thatthe number of leukocytes and the absolute content
of CD19*-lymphocytes increased in PRS relative to
the control group. At the same time, the percentage
of lymphocytes and CD3*-cells and the absolute and
relative number of CD4*-lymphocytes were reduced
(table 1).

The evaluation of the cellular component of immune
system revealed an increase in the percentage of
CD19*-lymphocytes in the AR group relative to the control
group. Atthe same time, the total percentage of ymphocytes,
CD3*-, the absolute and percentage number of CD4*-cells
were reduced.
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Table 2
Parameters of humoral component of immune system depending on respiratory tract lesion,
Me (C,.-C..)
Healthy, PRS, AT, AR, ABA,
Parameters n =209 n=64 n=37 n=27 n=42
1 2 3 4 5
CD19 14.0 18.0 (932i% 0) (142)7'109 0) (10154'1070)
D19* (%) ™ °- .0-16. .0-19. 5-17.
(10.8-18.5) (12.0-21.0) p,=0.004 p,<0.001 p,=0.007
0.35
N 0.30 0.23 0.25 0.23
CD197(10%/1) (0.19-0.43) (0.19-0.54) (0.20-0.26) (0.22-0.39) (0.19-0.30)
p, < 0.001
oA (a/) 1.65 1.76 2.0 1.77 2.0
oAlg (0.78-3.07) (1.09-2.55) (1.50-2.20) (1.19-2.83) (1.40-2.40)
IgM (g/1) 1.37 1.30 1.20 1.77 0.80
ghviig (0.44-3.34) (0.91-1.92) (1.0-1.40) (1.19-2.83) (0.50-1.40)
19G (/1) 12.79 11.15 9.90 1.35 10.10
oGl (5.21-20.80) (7.20-13.41) (8.10-11.99) (1.10-1.60) (6.90-12.40)
105.50 434.0
38.0 28.45 56.80
IgE IU/ml (serum) 15.0-68.0 (26.0-300.0) 0.20-90.20 (235.50-695.0) 0.0-325.40
(15.0-68.0) p, < 0.001 ( ) p,,<0.001 ( )
3.20 0.10 10.40 0.10
slgA IU/ml 20.0 (0.45-12.30) (0.10-0.10) (7.20-13.00) (0.10-0.10)
(nasal washes) (10.0-47.0) p,=0.03 P, < 0.001 b, < 0.001 p, < 0.001
73.0
1.7 2.10 2.00 2.0
Cla (0.10-3.0) (1.80-2.70) (1.45-3.45) (17‘575‘013‘3‘-0) (1.60-2.30)
,=0.
6.0 14.30 21.60 1.60 12.60
C3d (3.0-9.0) (10.50-33.60) (14.80-31.40) (1.60-1.60) (7.0-23.50)
=2 p,=0.02 p, < 0.001 : : p, < 0.001
4.80 15.0
. 4.9 8.40 4.50
Phagocytic index (3.20-5.30) (8.0-34.0) ~
(4.10-6.70) (4.50-9.20) b= 0.05 b < 0.001 (4.0-6.0)

Note. Statistically significant differences: p, — with control group; p,— with PRS group; p, — with AR group

The study of the cellular component of immune system
in the group of patients with atopic bronchial asthma
relative to the control group has revealed the increase in
the number of leukocytes and the percentage of CD8*-cells
in the AT group. At the same time, the relative content of
lymphocytes and the absolute number of CD19*-cells were
reduced. An increase in the number of leukocytes and the
percentage of CD8*-cells was found in the group of patients
with atopic bronchial asthma relative to the control group.
The percentage of lymphocytes and the absolute number
of CD19*-cells were reduced.

A comparative analysis of the cellular component of
immune system in the PRS group relative to AT shows a
decrease inthe percentage of CD3*- and CD4*-cells against
the background of anincrease in CD16*- and CD19*-cells.
Anincrease in the percentage of CD19*-cells was found in
the AR group compared to the ABA group.

The study of the humoral component ofimmune system
in persons with PRS relative to the control group showed
anincrease in IgE and C3d concentration and a decrease
in slgA (table 3). The study of the humoral component of
immune system in the AR group revealed an increase in
IgE concentration in blood serum in comparison with the
control group. Comparison of the humoral component of
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immune systemin PRS and AR groups revealed statistically
significant differences. So, the IgE and slgA concentration
wasreduced in the PRS group relative to the AR group. The
decrease in IgE concentration may indicate the absence
of a reaginic mechanism in the PRS pathogenesis. The
study of humoral component of immune system in the
AT and ABA groups relative to control group showed a
decrease in slgA concentration and an increase in the
CIC-C3dlevel. Theincrease in the concentration of CIC-C3d
is associated with the activation of an alternative pathway
ofthe complement system. Decrease in sIgA concentration
may be associated with deeper disturbances in bronchial
asthma immunopathogenesis.

The study of the humoral component ofimmune system
between the AT and ABA groups showed statistically
significant differences. For example, the AT group showed
anincrease in IgG, concentration in blood serum.

The study of the humoral component ofimmune systemin
PRS group relative to AT revealed the increase of phagocytic
index and slgA concentration in nasal washes. This may be
related to the high microbial load of nasal mucosa.

The study of the humoral component ofimmune system
revealed a decrease in sIgA concentration in nasal washes
in the ABA group relative to AR (table 2). The decrease in
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Table 3
Parameters of cytokine concentration in blood serum depending on pathogenesis and level
of respiratory tract lesion, Me (C,,-C.,)
Healthy, PRS, AT, AR, ABA,
Parameters n =209 n=64 n=37 n=27 n=42
(pg/ml)
1 2 3 4 5
6.0 7.25 7.40
1.45 0.10
IL-2 - (0.10-30.0) (6.33-15.22) - (6.70-7.90)
(0.10-4.05) p,=0.04 p, < 0.001 (0.10-0.30) p,<0.001
8.40
0.10 7.60 9.10
IL-4 a 7%%) 50) (0.10-7.75) (6.30-13.07) (8.50-12.50) (2'336868(1))
. . p, <0.001 p,,<0.001 p,,<0.001 p; =0.006
0.10
6.60 7.20
1.30 (0.10-0.10) 0.10
IL-6 (0.10-21.05) _ (6.30-15.60)
(0.10-2.10) p,=0.003 (0.10-2.10)
p, < 0.001 b, <0001 P, , < 0.001
9.05 5.95
3.50 0.10 1.95
IL-10 (5.25-13.90) (3.50-7.40)
(0.80-5.40) p, =0.002 P, =0.03 (0.10-0.10) (0.30-7.30)
31.00
29.10 39.20 0.10
IFN-y © o1 10) (18.40-209.60) (29.40-320.0) (0.10-1.0) (57'0;8768?)
R p, < 0.001 p,, < 0.001 p,,<0.001 5.'=0.008
44.0 2.50 17.80
. 7.25 17.80 (32.20-45.30) (0.0-15.0) -
TNF-a (0.90-27.70) (0.10-27.80) p, < 0.001 p, =0.05 (13.60-36.40)
p,=0.02 p,=0.04 P, =0
Note. Statistically significant differences: p, — with control group; p,— with PRS group; p, — with AT group; p, — with AR group
Table 4
Parameters of cytokine concentration in nasal washes depending on pathogenesis and level
of respiratory tract lesion, Me (C,,-C.,)
Healthy, PRS, AT, AR, ABA,
Parameters n=209 n=64 n=37 n=27 n=42
(pg/ml)
1 2 3 4 5
IL-2 0.10 (0 I 75) 7 805 80) 0.10 7 608 60)
(0.10-0.10) b, < 0.001 P, < 0.001 (0.10-0.20) P, < 0.001
10.75 11.20
2.0 0.10 4.50
IL-4 (9.0-11.15) (10.80-11.50)
(0.10-8.0) (0.10-9.75) (0.55-17.0) p, < 0.001 p,<0.001. p,=0.04
IL-6 0.10 3.0 0.10 3.0 0.10
(0.10-3.50) (0.10-10.0) (0.10-2.60) (0.0-4.40) (0.10-3.25)
IL-10 0.10 8.80 13.55 0.10 15.70
(0.10-0.20) (1.15-11.60) (10.70-18.0) (0.10-0.20) (13.70-23.0)
IFN 0.10 0 03 0) (28 5033 50) 2.50 (28 25 20)
-y - .10-31. .80-33. . .0-32.
(0.10-0.10) P, = 0.006 p. < 0.001 (0.0-27.50) p, < 0.001

Note. Statistically significant differences: p, — with control group; p, - with AT group

Ne 1 (02)

2020

Experimental and clinical

OTORHINOLARYNGOLOGY



16

slgA concentration may reflectthe degree ofimmune system
dysfunction considering the progression of pathology from
the upper respiratory tract to the lower respiratory tract.

When studying the concentration of cytokines in the
PRS group relative to control group, the number of IL-2 and
IFN-y was increased in blood serum and nasal washes, and
IL-6, IL-10 only in blood serum. Against this background,
adecrease in the IL-4 concentration in blood serum in PRS
relative to the control group was found (table 4). It can be
concluded that unidirectional changes in the direction of
Th,-response in the PRS group are observed only in nasal
washes, and mixed mechanisms have been revealed at
the system level.

Evaluation of the cytokine profile in the AR group relative
to control group showed a decrease in IFN-y and TNF-a
concentration in blood serum. Comparison of the level of
cytokinesinthe PRS and AR groups revealed adecreasein
IFN-y and TNF-a concentrationin blood serumin AR group
relative to PRS. Thereby, the PRS is characterized by the
activation of the Th,-response, the marker of whichis IFN-y.

Concentrations of such cytokines as IL-2, IL-4, IL-10,
IFN-y were increased both in blood serum and nasal washes
in the ABA group relative to control group. Comparison of
cytokinelevelsin the AT and ABA groups revealed statistically
significant differences. For example, the local and systemic
IL-4 concentration was reduced in the AT group relative to
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NMPUMEHEHUE METOAUKU HENPOBUOYIMNPABJIEHUA
B COBPEMEHHOW OTOPUHOJIAPUHIOJIOIUN
C YHETOM NCUXOSMOLMNOHAJIBHOIO CTATYCA
NMNAULUEHTOB

APPLICATION OF THE NEUROBIOFEEDBACK IN MODERN OTORHINOLARYNGOLOGY
DEPENDING ON PSYCHOEMOTIONAL STATUS OF PATIENTS

'A. A. Kazakoea, 'H. B. Pe3akoea, >C. . PomaHeHko, 'A. b. lexm

'I'bY3 «Hay4yHo-npakmu4eckuli nCUXxoOHe8poJio2u4ecKuli yeHmp umeHu
3. 1. Conosvesa» lenapmameHma 30pasooxpaHeHus 2opoda Mockebl
2I'bY3 «Hay4Ho-uccnedosamenbckuli KIUHUYeCKUd UHCmumym
omopuHonapuHzonoauu umeru J1. Y. Ceepxeeckozo»
Jflenapmamerma 30pasooxparenus 2opoda Mockesl

PE®MEPAT. B ctatbe 06006LLEHbI AaHHbIE O MPUMEHEHUN METOANKN
OuoynpasneHns B MeanLUMHCKON npakTuke. lNMNpueeneHbl pesyib-
TaTbl KOMMJIEKCHOIO KNIHMYeckoro ob6cnenosanua 300 naumeHToB
C BeOyL1mMm xanobamm Ha «<KOM B ropie», CyObeKTUBHbIN YLLIHOW
LYM 1 rONIOBOKPYXeHue. NpoBeaeH aHann3 ConyTCTBYIOLLEN He-
BpoTuyeckor natonorum. OueHeHa adPekTUBHOCTb N ONpeaeneHbl
nokasaHus K UCNOJIb30BAHUID METOAUKN HEMPOOMOynpaBneHns B
KOMMIIEKCHOM JIEYEHUM MALMEHTOB C Xasnobamm Ha «<KOM B roprie»,
CYObEKTMBHbINM YLWHOWM LIYM U FOJIOBOKPYXEHNE C YHeTOM UX NCu-
XO03MOLUMOHANBHOro cTaTyca.

KJTKOYEBbLIE CJTOBA: HelipobuoynpaBnieHne, «<KOM B ropsie», yLUHO’
LYyM, FOJIOBOKPYXEHME, HEBPOTMYECKME PACCTPOICTBA.

BeBepeHue

B coBpeMeHHOM Mupe YesioBeK HaXo0AUTCH B COCTO-
AHUU ONUTENBHOrO HanNpsXxeHus. JencTtemne XpoHuye-
CKOro cTpecca npuBoauT K BO3HUKHOBEHUIO Pa3JINYHbIX
NCUXO3MOLMOHAbHbIX HAPYLLIEHW (MOBbILLEHHAsA YTOM-
N9eMOCTb, 3MOLMOHasIbHasA HeYCTOMYMBOCTb, TPEBOX-
HOCTb, 6ECCOHHMLLA, AeNPECCUs N AP.) U BOSHUKHOBEHNIO
OYHKLMOHAJBHBIX U3BMEHEHN CO CTOPOHbI Pa3/INYHbIX
OpraHoB u cucTtem [2].

B oTopuHONapuHronormyeckom npakTuke Hambonee
4acTbIMM NCUXOCOMATUHECKMMU XanobaMn ABNSOTCS
owyuieHne «koma B ropne» (KIM), cybbekTUBHbIN YLLI-
How wym (CYLU) u ronoBokpyxeHue. Y 45% naumeH-
TO0B cumnToM KI™ aBngeTca npn3HakomMm CTPeCcCOoBOro
paccTpolicTea. 1o 96% nauneHToB ¢ xanodamm Ha KI
oTMevaloT 060CTpEeHME CUMMTOMATUKM B NEPUOAbI MO-
BbILLEHHOIO 3MOLMOHANBHOrO HanpsxeHua [4-6]. Pag
aBTOPOB yKa3bIBaET HA TO, YTO AJINTENIbHOE CYLLLECTBO-
BaHue CYLU npusBoant K GOpMMPOBAHNIO AENPECCUB-

'A. A. Kazakova, 'N. V. Rezakova, ?S. G. Romanenko,
'A. B. Guekht

'Soloviev’ Research and Clinical Center for Neuropsychiatry
of Moscow Municipal Health Department

2Sverzhevskii’ Scientific Research Clinical Institute
of Otorhinolaryngology of Moscow Municipal Health Department

SUMMARY. The article summarizes the data on the application of
biofeedback in medical practice. The results of a comprehensive
clinical examination of 300 patients with leading complaints of
"globus sensation”, tinnitus and dizziness are given. The analysis of
concomitant neurotic pathology was carried out. The effectiveness
and indications for the use of neurobiofeedback in the complex
treatment of patients with "globus sensation”, tinnitus and dizziness,
depending on their psychoemotional status, was evaluated.

KEY WORDS: neurobiofeedback, "globus sensation”, tinnitus,
dizziness, neurotic disorders.

HbIX cocTosHMI B 60—-80% cnyyaes, a rOIOBOKPYXEHUS,
VIMEIOLLIME UCKITIOYMNTENIBHO NCUXMYECKYIO NPMpoAay, CO-
cTaBnsioT 52% cnyyaeB B chepe NCMxoCoOMaTn4EeCKnX
3abonesaHui [3, 71.

OTnotponHasa Tepanuvsa y nauneHToB ¢ KI, CYLLU n
rOJIOBOKPY>XEHMEM HE BCErga npuBoAnT K yCTPAHEHMIO
Xanobbl. MpnHMMasa BO BHUMaHME, YTo O0JIbLUMHCTBO
ncuxodpapmakonormnieckmx npenapaTtos obnagaet
3HAYMTENIbHLIM KONMYECTBOM NOBOYHbLIX 3DPEKTOB U
NnaoXoi NepeHoCUMOCTbIO, Ha3pena HeobXoAMMOCTL B
NMONCKEe HOBbIX METOLOB JIEYEHMUS Y AAHHOW KaTeropmm
nauMeHTOB, B TOM Yncne HehapMakoIormieckux, C yye-
TOM BbISIBJIEHHOI O MCUXOCOMAaTUYECKOr0 PACCTPONCTBA.

Bronornyeckas obpaTtHas cBadb (6OC) — aT0 coBpe-
MEHHasi TEXHOJOr s, BKJIloHatoLas B cebsi KOMMIIEKC UC-
CnenoBaTenbCkux, GU3MONOrnieckmnx, NPOPUNaKTUIECKMX
1 neyvebHbIX NpoLeayp, HanpasBfeHHast Ha akTUBM3aLMIO
BHYTPEHHVX PE3EPBOB OPraHM3ma C LIeNbO BOCCTAHOBE-
HWS NN COBEPLLEHCTBOBAHNS GU3NONOMMYECKMX HABBIKOB.

3KCI'IepVIMEHTaJ1bHaF| N KJIMHNn4yecCKkad
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Ha cerogHawHum aeHb meton BOC-Tepanum mnc-
NoJib3yeTCs B pa3/inyHblix 061acTax MeanunHbl, cnopTa,
obpazoBaHus. Hanbonee LWMpokoe NpuMeHeHne 61o-
yrnpaeJsieHne HaWo B KJIMHUKE NCUXOCOMATNYECKMX
paccTponcTB. B oTOpnHONapuHronorum metoamnka
BOC-Tepanuun yaile BCero npumMmeHseTcs ans odyye-
HUS NALMEHTOB HaBblkaM GU3nNoaorn4eckomn poHaymu,
a Takxe C Lenblo BecTubynsapHoi peabunutauum. Me-
Toa BOC-Tepanum MOXeT NCMONb30BaTbLCH Kak B BUAE
CaMOCTOSTESIbHOM NCMXOTEPaneBTUYECKON METOAVKMN,
Tak 1 BXOAUTb B COCTAaB KOMIMJIEKCHOM Tepanuu ons Ao-
CTUxeHns 6osee BbIpaXeHHOrO U CTOMKOro TepanesTu-
yeckoro apdekTa [3].

HayuyHble faHHblEe CBUOETENBCTBYIOT O TOM, YTO Y
60% nauneHToB C HEBPO3aMu, AENPECCMBHBIMU U Tpe-
BOXHbIMW pacCTponcTBamMm apPeKTUBHOE NPUMEHEHNE
meTtoanoB BOC-Tepannm No3BonsgeT CHU3UTb Meauka-
MEHTO3HYI0 Harpy3ky B 1,5-2 pasa, a Takxxe 00beKTUBHO
COKpAaLLLAET CPOKM BbI3AOPOBAEHMS B 2—-5 pas 1 CHUXaeT
4YMCNI0 NOBTOPHLIX 06paLLeHnii [1]. Mo aTol NnpnyYnHe Ha
cerogHawHun aeHe BOC-Tepanua paccmaTpuBaeTcs
Kak ogHa n3 Hanbonee NepcnekTUBHbIX METOAMK B NPO-
dUNakTN4YecKon MeguLumnHe.

Cpenu cywecTtryowmx moandukaumin BOC-tepanun
B HacToslLLLee BpeMsi Hanbosiee NpuopuTeTHOM ABNSIETCS
anekTpoaHuedanorpaduryeckas (HempobroynpasneHue,
HBOC), NnoCKONbKY MMEHHO OHa NMO3BONSET N3MEHATb
OM0B1EKTPMYECKYIO aKTUBHOCTb FOJIOBHOIO MO3ra, 4To
NPUBOAUT K KOPPEKLUUN DYHKLMOHANBHOIO COCTOSAHUS
YyenoBeKa, BKJIOYAS €ro NCUxX03MOLMOHANbHYIO U MO-
TUBALMOHHYIO Chepbl.

Knpenmywectsam metoga 6OC-Tepanum oTHOCAT-
CS1: UHAMBUAYaANbHAsA Cxema Tepanumn, GopMmnpoBaHne
CTOWKMX HABbIKOB CaMOpPEerynsaunn, HEMHBa3MBHOCTD,
JoKa3aHHas KnmHmndeckas 9pPeKTUBHOCTb, HETOKCUY-
HOCTb, CHMXEHNe NOTPeOHOCTN NauneHTa B IeKapCTBEH-
HbIX MpenapaTrax, akTMBHOE BOBJIEYEHNE B NMPOLLECC
CamMoro naumeHTa.

OddekTnBHOCTL MeToaa BOC-Tepanuu onpeaens-
€TCs NoBblLLEeHNEM 00LLEero YyBCTBa KOHTPOJIS, YyBEPEH-
HOCTM B cebe, CKJIOHHOCTU K pednekcum, yMeHbLLIEHNEM
YyyBCTBa CTpaxa B CUTyauumn CTpecca.

Lenb nccneposaHus

N3yveHne apHekTMBHOCTM NPUMEHEHNS METOO M-
kn BOC-Tepannu B KOMMIEKCHOM fIE4EHUN NALMEHTOB
¢ xanobamu Ha KI, CYLLU n ronoBokpyxeHune Ha poHe
M3MEHEHUIN NCUXOCOMATNYECKOro cTaTyca o1 ynydule-
HWS KaYeCcTBa JIeYeHUs AaHHOM0 KOHTUHIeHTa O0JIbHbIX.

MaTtepuanbl u meToAbI

Ona pewenna noctaeneHHon uenu ¢ 2013 no
2017 ron Ha 6a3ax 'BY3 «Hay4Ho-nccnemoBaTenbCKuia
KJIMHUYECKNIA UHCTUTYT OTOPUHONAPUHIONOM MU UMEHMN
J1. . CBepxeBckoro» [lenaptameHTa 3gpaBooxpaHe-
Hua ropoaa Mockebl 1 FBY3 «Hay4Ho-npakTnieckmin
NMCUXOHEBPONOrM4YeCcKkui LeHTp nmeHn 3. . Conosbe-

3KCI'IepVIMEHTaJ1bHaFI N KIIMHNn4yeckad Ne 1 (02)
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Ba» [lenaptameHTa 3apaBooxpaHeHns roposa MockBsbl
HamMu OblN0 NPOBEAEHO KOMMIEKCHOE 0OCcnenoBaHme 1
neverHune 300 naymeHToB. N3 HUX 178 naumeHToB ¢ KI
(39 myxumH (22%) n 139 xeHwumH (78%)) n 122 na-
LMeHTa c KoxaeoBecTnbynspHon natonoruein (KBIM)
(50 My>xH4mH (41%) 1 72 xeHwmHbl (59%)). CpeHuni BO3-
pacTt naumeHnToB ¢ KI' coctaBnn 50,0 £ 12,9 roaa; ¢ KBIM -
42,6 = 7,6 roga. CpeaHsas onnTesibHOCTb 3a001eBaHns
y naumneHToB ¢ KI coctaBmna 2,0 = 1,46 roaa, ¢ KBI1 -
2,4 1,7 ropa.

KpuTtepuamum BknoyeHns 605bHbIX B UCCNeaoBaHme
ABUNNCB: BO3pacT OT 18 oo 65 neT, Hannune BenyLlemn xa-
no6bl Ha KT, CYLL nnm ronoBokpyxeHne, NpaBopyKoCTb.

Jo Hayana Tepanuu, B TOM 4MCne C NPUMEHEHNEM
metoaukm BOC, Bcem naymeHTam Ob110 MPOBEAEHO
KOMMJIEKCHOE MyNbTUANCUUNInHapHoe obcnenosa-
Hue, BKJloYaBLlee B cebs: 0OLLEKIMHNYECKOE 1 OTOPU-
HOJIAPUHIOJIOrNYeckoe NccnenoBaHus, LONOJIHEHHbIE
9HO0CKOMNYECKMMU N POHMATPUHECKMMN METOLAMMN
OMNarHoCTunKKM (B cnydae naumeHToB ¢ KIM), komnnekcHoe
OTOHEBPOJIOrMYECKOE UCCriefoBaHme C NPUMEHeHNEM
ayaAMoNornyecknx n BecTubynonormnyecknx MeToauk.
Ing ncknioyeHna nHTpakpaHmansHOM naTtonorum na-
umeHTam nposoannocb MPT-nccneposaHme roioBHOrO
MO3ra C KOHTPaCTUPOBaHUEM.

Bcem naumeHTam g0 v nocne OKoH4YaHud Kypca Te-
panuu 661710 NPOBEAEHO KJIMHMKO-NCUX00rnyeckoe
TecTupoBaHue (C ncnosb3oBaHneM wkan faMnnsToHa
ansa oueHku tpesorn (HAM-A) n genpeccun (HAM-D),
SCL-90 1 TAS), a Takxe perucTpaums KIMHNYECKUX CUM-
NTOMOB C uUcnoJsib3oBaHnemM 10-6anbHbIX CEHCOPHO-
aHanorosbix wkan (CALL). MauneHTbl 661N NPOKOH-
CYNLTUPOBAHbI MCUXMATPOM 1 NCUXONIOroM, a Npu He-
00X0AMMOCTU — CMEXHbLIMM CreLmnancTamm (HeBpPOJIoT,
racTpOSHTEPOOr, SHOOKPMHOON).

Pe3ynbTaTtbl M nx 06cyxaeHune

Mo paHHbIM NPOBEAEHHOr0 KOMMIEKCHOMO OTOPUHO-
napuviHroniornyeckoro obcnegosaHus, B 96% cnyvaes
(n = 170) 6bina BbIIBNEHa OpraHnyeckas Nnatosiormsi co
CTOPOHbI TIOP-0PraHoB, KOTOPas Moria UMeTb 3Trona-
TOreHeTn4eckyt cea3b ¢ owyuieHnem KI. B pesynbsra-
TE€ NPOBEAEHMS KOMMIEKCHOrO OTOHEBPOIOrNMYECKOr0
obcnepoBaHns NauneHToB ¢ xanobamu Ha CYLL n/mnn
ronoBokpyxeHue (n=122) B 58% cny4yaes 6bI10 guarHo-
CTMPOBAHO HaNM4Me OPraHN4eCcKom NaTonormm co CTo-
POHbI CJTYXOBOI O /N BECTUBYNAPHOIrO aHannM3aTopoB..

Mo paHHbIM NPOBEAEHHOrO MCUXONOro-NCUxma-
Tpu4yeckoro obcnenoBaHus, y 247 (82%) nauneHToB
(102 BonbHbIX ¢ xanobamm Ha CYLLU n/unu ronoBokpy-
xeHue (84%) n 145 naumenTos ¢ KI (82%)) 6blnu BbiSiB-
JIeHbl paccTporicTBa HEBPOTUYECKOro cnekTpa. o Ho-
meHknarype MKB-10 cocTosiHusa kBannduumpoBanmcb
Kak: comaTtodopmHoe paccTponcTeo — 30,4%, TpeBOX-
HO-OEenpPeccrBHOE PacCTPONCTBO — 38,6%), naHnyeckoe
paccTponcTBo — 12%, MNOXoHAPUYECKOE PaCCTPOMNCTBO —
9,7%, pekyppeHTHOE AeNPEeCCMBHOE PACCTPONCTBO —
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4%, opraHM4eckoe paccTPONCTBO IMYHOCTU B CBA3MU C
cocyaucTbiMn 3a00JIEBAHNSAMN FONIOBHOIO Mo3ra — 5,3%.
Takxe cnepyeTt OTMETUTb, YTO Y MNaLUMEHTOB C xanoba-
Mu Ha CYLL npeobnaganun oenpeccuBHbIE CUMMTOMbI
(87,2% cnyvaes), y nauMeHTOB C FOJIOBOKPYXEHNEM U
KI" — TpeBoxHbIe (78,2% cnyyae).

Y 53 naumeHToB (18%) HapyLeHns NCMX03IMOLMO-
HaJIbHOro cTaTtyca OTCYTCTBOBaJIM.

BceMm nauneHTamMm npoBoamMIoCh KOMIMIEKCHOE fleYe-
HMe, OCHOBaHHOE Ha pe3yfbTaTax NpoBeaeHHOro Bce-
CTOPOHHEro MynbTUANCLUNIIMHAPHOIO 06CNe0BaHUS.

Ona onpepneneHna adpPeKTUBHOCTU NMPUMEHE-
Husa metoankn BOC-Tepanunmn 247 (82%) naumeHToOB
(102 6onbHbIX ¢ Xxanobamu Ha CYLL n/mnmn ronoBokpy-
xeHune (84%) n 145 nauuenTos ¢ KI (82%)) ¢ BoiiBNEH-
HbIMW HEBPOTUYECKUMU paccTponcTBamm Bbiin pas-
JeneHbl Ha 2 rpynnebl.

MauveHTtol 1-i rpynnel (n = 123: 72 nauveHTa ¢ KI
1 51 naumeHT ¢ xanobamm Ha CYLL n/mnun ronoBokpy-
XEHWSA) NoJslyyann CTaHAapPTHYIO Tepanmio, B TOM Yncre
ncuxodapmakoTepanuio. NMoabop knacca n 4031MPOBOK
NMCUXOTPOMHbIX NPenapaToB BO BCEX CI/Ty4asX OCYLLECT-
BAs ncuxmatp. NoMmumMmo megmkaMmeHTO3HOM Tepanmu,
B le4eHnU NaLnNeHTOoB, No NokasaHUsaM, NPUMEHSASIUCH:
ayToOreHHble TPEHNPOBKU U NCuxoTepanesBTnYecKkne
f6ecenpbl, pa3finyHble BUAbl 1e4eOHON T’MMHACTUKKN U
du3mMoTepaneBTUYeCKnxX nNpoueayp, pasnyHole BUab
Maccaxa, pednekcorepanus.

B cxemMy KOMMIEKCHOr O NEYEHNS NaUVEHTOB 2-1 rpyn-
nbl (n=124: 73 naumenTa c KI n 51 naument ¢ CYLU n/vinn
rO/I0BOKPY>XEHUSIMIN), MOMUMO CTaHLAPTHOW Tepanumu,
Obi510 BKJto4eHo 10 ceaHCOB anbda-CTMMYNNPYIOLLErO
TpenuHra HBOC.

OueHka adPEKTUBHOCTIN NPOBEAEHHOIO Kypca ieye-
HWS OCYLLLECTBIANIACb HA OCHOBAHUM aHann3a cyobek-
TMBHbIX OLLYYLLLEHNA NAUWEHTOB, No AaHHbIM 10-6annbHbIX
CALL, n3MeHeHnn aNeKTPUYECKON aKTUBHOCTM MO3ra
(ypoBHel MmowHOCTK anbda-, 6eta-, TeTa-puTMOB),
perncrpaunm KNMHUYeCKnx CUMNTOMOB Ha OCHOBE 3a-
KJIIOYEHUNM NCUXnaTpa n KIMHUKO-NCUXO0rN4YeCKux
TECTUPOBAHM NO WKasnam.

MauneHT paccmaTpuBancs kak Hempopusnonornye-
CKUI pecnoHaep, ecsn BO BPeMS NocCliefHero ceaHca
perncTpmpoBasnoch cpefHee 3Ha4eHne MHTEHCUBHOCTY
anbda-akTMBHoOCcTU Ha 20% 6osblUe 3aperncTpupoBaH-
HOro Ha NepBOM CeaHce.

Mo okOHYaHWK Kypca nevyeHns y naumeHTos, Nosy4as-
LLIMX KOMIMIEKCHYIO Tepanuio C NpUMeHeEHNeM METOLNKN
HBOC, Hamun ObII0 OTMEYEHO: OCTOBEPHOE PEerpeccu-
pOBaHMe KOX1e0BECTUOYNSPHOM CUMNTOMATUKN (CHU-
XEHUE NMHTEHCUBHOCTU UMK Yyiy4yLIEHNE NMEPEHOCUMO-
ctn CYLL; ncue3sHoBEHME NPUCTYMOB rOIOBOKPYXEHUS
WM cylLecTBeHHoe ocnabneHne ConyTCTBYIOLLNX EMY
BereTaTuBHbIX NPOABIEHNI), @ TAKXE YMEHbLUEHWE NH-
TEHCUBHOCTU U peaykums xanob Ha owyuieHne KI.

O6uwee KONYECTBO KJIMHUYECKMX PECIMOHAEPOB,
no gaHHbiM CALL, cpegn naunMeHToOB C BeAyLW UMM
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xanobamm Ha CYLU n/mnm ronoBokpy>XeHune cocta-
Buno 84,1%, a c Begyuien xanobow Ha KI' — 87,5%.
Tak, 00w cpegHnii 6ann Npu oLueHkKe naueHTaMmm
CYLU po nevyenusa coctasnan 7,2 = 1,8 6anna, ronoso-
KpyxeHus — 6,3 + 1,6 6anna, KI - 8,0 = 1,24 6anna,
YTO XapaKTepnU30BasNoCb OT YMEPEHHOW A0 MaKCU-
MaJsibHOM CTerNeHn BbIPa>X€HHOCTU CUMMTOMOB NM60
MOCTOSIHHBIM Hannuuem nocnegHux. Nocne kypca
anb®a-CTUMYNMPYIOLLErOo TPEHVHIa AaHHbIE NOKa-
3aTtenu coctasunm 3,5 = 1,5 6anna, 3,0 + 1,6 6anna
n 1,0 = 1,02 6anna CoOoTBETCTBEHHO, YTO CBUAETESb-
CTBOBAJ10 O HE3HAYUTENIbHOM CTENEHN BbIPAXEHHOCTH
CMMMNTOMOB MO0 MX HEMOCTOSHCTBE.

Mpwn perncTpauum HEBPOTUYECKMX CUMMTOMOB, MO
OaHHbIM MCUXOMETPUYECKMX LKA, Y BCEX MALVEHTOB
nocse okoH4aHus kypca BOC-Tepanum 661510 0OTMEYEHO
[OCTOBEPHOE CHUXEHME BbIPAXEHHOCTN NMPOSBIEHUI
comMaTtu3aumm, CyMMapHbIX NoKasaTenen TPEBOXHO-
CTU N OenpeccmnBHOCTKU, NO caMmoonpocHuky SCL-90.
O6wWmin nokazaTeslb CHUXEHUSA TPEBOXHOM CUMMTO-
MaTukm coctaeun 56,1 + 5,4%, a penpeccuBHON —
48,6 +7,3% (p < 0,05).

CoBnaggeHne KNMHNYEeCKon n Hempoduanonornye-
ckon appekTnsHocTn BOC-Tepanmmn coctaBnno 60,8%
n 58,5% cnyyaeB COOTBETCTBEHHO.

Hanbonbluee KONMYEeCTBO KIIMHNYECKUX N HENPO-
dun3nonormyecknx pecrnoHaepos ObIJI0 cpegn na-
LMEHTOB C CONYTCTBYIOLWMMUN TPEBOXHbIMU (34,8%)
n comaTtmanpoBaHHbiMK (18,8%) paccTponcrTeamu,
cpefHue nokasaTtenn 6blin OTMEYEHbI Y NauNeHTOoB
C CONYTCTBYIOLUM UNOXOHOPUYECKNM PACCTPOW-
CTBOM (29%), HaMMEHbLLEE KOMYECTBO HENPODU-
310JI0rMYeCcKnX pecrnoHaepoB Oblfio cpean 60bHbIX
C CONYTCTBYIOLLMM OPraHN4eCKMM PacCTPONCTBOM
nnyHocTuY (17,4%).

Taknum 06pas3om, Ha OCHOBaHMM NPOBEAEHHOIO UC-
cnefoBaHns Hamu 6blnv chOPMYNMPOBaHbLI CleayoLmne
nokasaHus Kk npumeHeHuntio metoankm HBEOC B oTopwm-
HONMAPUHIONOrMYECKON NMPAKTUKE:

*  HalMyue y nauMeHToB BeayLimx xanob Ha KT,
CYL n/mnu ronoBOKpy>XeHWE;

. 3aTsSKHOM XapakTep (4AUTesibHOCTb BeayLien
cumnTomMaTtukm 6onee 3 MecsueB) NMBO peunanBupy-
loLLLEE TEYEHVE NATONOru;

. PE3VNCTEHTHOCTb K NPOBOANMOWM CTaHA4APTHOMN
dapmakoTepannu;

*  HEeCOOTBETCTBUE TIXECTU CUMATOMOB, OLLEHEH-
HbIX CyObEKTUBHO, AAaHHBIM MHCTPYMEHTasbHbIX UCChe-
OOBaHUN;

*  MOBbILWEHME NnokKasaTenen No aHHbIM NCUX0-
MeTpuyeckmx wkan (TAS, cumnToMaTMyeCKuin camo-
onpocHuk SCL-90);

*  COMYTCTBYIOLLME OTOPUHONMAPUHIONIOrNYECKOM
naTosIornMn PaccTPONCTBA TPEBOXHO-AEMPECCUMBHOIO
crekTpa (CMewaHHOe TPEBOXHO-AENPECCUBHOE, Na-
HUYeckoe, CoMaToPOPMHOE N MMOXOHAPUYECKOE pac-
CTpoKncTBa).

3KCI'IepMMeHTaJ1bHaﬂ N KJIMHNn4yecCKkad

OTOPUHOJIAPUHIONNOIUA

Ne 1 (02)
2020
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BbiBOADI

1) [NpoBepeHme KOMMAEKCHOro OTOHEBPOIOrMYe-
CKOro nccnenoBaHus, KIIMHUKO-@YHKLWOHAIbHOIO 1C-
cnepoBaHusl ronocoobpasyloLero annapara, a Takxe
NCUXOJI0r0-rNCUXMaTpmn4eCcKoro nccnenoBaHvsd B ona-
rHOCTMKe NnaumeHToB ¢ xanobamu Ha KI, CYLL n/unun
roJIOBOKPY>XEHNEe CNoCoOCTBYET BbIABIIEHNIO HANNYNS
WUn OTCYTCTBUS OPraHMy4eckon naTosiorum co CTopo-
Hbl OPraHoB LLEW, CITyXOBOr0 U/Unn BeCTMBYNSpHOro
aHanmM3aTopoB, a TakXe COMNYTCTBYIOWMX HAPYLLUEHUIA
NCMX03MOLMOHAJIbHOrO CTaTyca AaHHOr0 KOHTUHIeHTa
OOJbHbIX.

JINTEPATYPA

9KCMNEPUMEHTAJIbHAA U HAYYHAYA OTOPUHOJIAPUHIOJIOINA

2) JleyeHne naumnenTos ¢ KI, CYLL n/vnm ronosokpy-
XEHMEM [0IIKHO ObITb KOMIMIEKCHBLIM, C YHETOM HE TOMBbKO
BbISIBJIEHHOM OpraHN4eCcKOn NaTonornm, HO U CO4ETAHHOIO
MCUXO03MOLMOHANLHOIrO PacCcTpoMCTBa.

3) MaumeHTaMm C BbIIBAEHHBIMW PACCTPONCTBAMMU TPE-
BOXHO-A,EeNpPeCcCMBHOro cnekTpa (CMeLwaHHoe TPEBOX-
HO-LenpeccuBHOE, COMaTU3NPOBAHHOE, NaHNYeCKoe U
MMNOXOHOPNYECKOE) KaK COMyTCTBYIOLLUMM OTOPUHONA-
PUHIO/IOrMYeCcKOm NaTtonornu, Tak u 30JAMPOBaAHHBLIMU,
B CXEMY KOMMJIEKCHOT 0 JIe4eHNs, NOMUMO ncmuxodap-
MakoTepanuun, Heo6xo4MMO BKJlOYATb METOANKY HEN-
pobuoynpaBneHus (anbda-CTUMYMPYIOLWWIA TDEHUHT).
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APPLICATION OF THE NEUROBIOFEEDBACK
IN MODERN OTORHINOLARYNGOLOGY DEPENDING
ON PSYCHOEMOTIONAL STATUS OF PATIENTS

'A. A. Kazakova, 'N. V. Rezakova, ?S. G. Romanenko, 'A. B. Guekht

'Soloviev’ Research and Clinical Center for Neuropsychiatry of Moscow Municipal Health Department

2Sverzhevskii’ Scientific Research Clinical Institute
of Otorhinolaryngology of Moscow Municipal Health Department

SUMMARY. The article summarizes the data on the application of
biofeedback in medical practice. The results of a comprehensive
clinical examination of 300 patients with leading complaints
of "globus sensation”, tinnitus and dizziness are given. The
analysis of concomitant neurotic pathology was carried out. The
effectiveness and indications for the use of neurobiofeedback

Introduction

Intoday's world, manisin a state of prolonged stress.
The chronic stress leads to various psychoemotional
disorders (increased fatigue, emotional instability, anxiety,
insomnia, depression, etc.) and functional changes by
various organs and systems [2].

In otorhinolaryngological practice, the most frequent
psychosomatic complaints are the globus sensation (GS),
subjective ear noise (SEN) and dizziness. 45% of patients
have a symptom of GS thatis a sign of stress disorder. Up
to 96% of patients with complaints about GC experience
an exacerbation of symptoms during periods of increased
emotional tension [4-6]. A number of authors point out
that the long-term existing SEN leads to the formation
of depressive states in 60-80% of cases, and dizziness,
which has exclusively mental nature, accounts for
52% of casesin the field of psychosomatic diseases [3, 7].

Etiotropic therapy in patients with GC, SEN and
dizziness does not always lead to the elimination of a
complaint. Given that most psychopharmacological drugs
have a significant number of side effects and are poorly
tolerated, there is a need to find new treatments for this
category of patients, including non-pharmacological
ones, taking into account the psychosomatic disorder.

Biological Feedback (BFB) is a modern technology that
includes a set of research, physiological, preventive and
therapeutic procedures aimed at activating the body's
internal reserves to restore orimprove physiological skills.

To date, the method of BFB therapy is used in
various fields of medicine, sports and education. The
most widespread use of biofeedback is in the clinic
of psychosomatic disorders. In otorhinolaryngology,
BFB therapy is most often used to teach patients
physiological skills, as well as for vestibular rehabilitation.

in the complex treatment of patients with "globus sensation”,
tinnitus and dizziness, depending on their psychoemotional
status, was evaluated.

KEY WORDS: neurobiofeedback, "globus sensation”, tinnitus,
dizziness, neurotic disorders.

The BFB therapy method can be used both as an
independent psychotherapeutic technique and as a part
of complex therapy to achieve a more pronounced and
stable therapeutic effect [3].

Scientific data indicate that 60% of patients with
neuroses, depressive and anxiety disorders have
effective application of BFB therapy methods, which
allows to reduce the medical load by 1.5-2 times, as well
as objectively reduces the recovery time by 2-5 times
and reduces the number of repeated treatments [1]. For
this reason, today BFB therapy is considered as one of
the most promising methods in preventive medicine.

Among the existing modifications of BFB therapy,
electroencephalographic (neurobiofeedback, NBFB)
therapy is the most important one, because it allows to
change the bioelectric activity of the brain, which leads
to the correction of the functional state of a person,
including his psychoemotional and motivational sphere.

The advantages of the BFB therapy method include:
individual therapy scheme, development of stable skills
of self-regulation, non-invasive approach, proven clinical
efficacy, non-toxicity, reduction of the patient's need
for medicines, active involvement in the process of the
patient himself.

The effectiveness of the BFB therapy method is
determined by the increase of the general feeling of
control, self-confidence, tendency to reflexion, reduction
of fear in a stressful situation.

Objective of the research

Study of the efficacy of BFB therapy in the complex
treatment of patients with complaints about GC, SEN and
dizziness on the background of changes in psychosomatic
status to improve the quality of treatment of these patients.

Experimental and clinical
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Materials and methods

To achieve this goal, we conducted a comprehensive
examination and treatment of 300 patients at the
Sverzhevskii’ Scientific Research Clinical Institute
of Otorhinolaryngology of Moscow Municipal Health
Department and theSoloviev’ Moscow Research and
Clinical Center for Neuropsychiatry of Moscow Municipal
Health Departmentfrom 2013t0 2017. 178 of them had GC
(839 men (22%) and 139 women (78%)) and 122 of them
had cochlear vestibular pathology (CVP) (50 men (41%)
and 72 women (59%)). The average age of GC patients
was 50.0 + 12.9 years; of CVP patients — 42.6 + 7.6 years.
The average duration of the disease in GC patients was
2.0 £ 1.46 years, and in CVP - 2.4 £ 1.7 years.

The criteria forinclusion of patients in the study were
the following: age from 18 to 65 years, presence of a
leading complaint about GC, SEN or dizziness, right-
handedness.

Prior to the beginning of therapy, including the use of
BFB techniques, all patients underwenta comprehensive
multidisciplinary examination, which included: general
clinicaland otorhinolaryngological studies, supplemented
with endoscopic and phoniatric diagnostic methods (in the
case of GC patients), a comprehensive otoneurological
study using audiological and vestibuleological techniques.
Patients underwent a contrast-enhanced brain MRI to
rule out intracranial pathology.

All patients underwent pre- and post-therapy clinical
psychological testing (using Hamilton Anxiety Rating
Scale (HAM-A) and Hamilton Depression Rating Scale
(HAM-D), SCL-90, and TAS scales) and clinical symptom
registrations using 10-point sensory analogue scales
(SAS). Patients were consulted by a psychiatrist and
psychologist and, if necessary, by related specialists
(neurologist, gastroenterologist, endocrinologist).

Results and discussion

According to the data of the complex
otorhinolaryngological examination, organic pathology
of ENT organs was revealed in 96% of the cases (n=170),
which could have an etiopathogenetic connection with
the GC. As aresult of a comprehensive otoneurological
examination of patients with complaints about
SEN and/or dizziness (n = 122), the presence of organic
pathology of auditory and/or vestibular analyzers was
diagnosed in 58% of cases.

According to the results of psychological
and psychiatric examination, 247 (82%) patients
(102 patients with complaints about SEN and/or dizziness
(84%), and 145 patients with GC (82%)) were found to have
neurotic disorders. According to the ICD-10, conditions
were classified as: somatoform disorder — 30.4%,
anxiety and depression — 38.6%, panic disorder — 12%,
hypochondriacal disorder — 9.7%, recurrent depressive
disorder — 4%, organic personality disorder due to
brain vascular diseases — 5.3%. It should also be noted
that depressive symptoms prevailed in patients with
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SEN complaints (87.2% of cases), while anxiety prevailed
in those with dizziness and GC (78.2% of cases).

53 patients (18%) had no impairment of their
psychoemotional status.

All patients underwent complex treatment based on the
results of comprehensive multidisciplinary examination.

To determine the efficacy of BFB therapy,
247 (82%) patients (102 patients with complaints of SEN
and/or dizziness (84%) and 145 patients with GC (82%))
with identified neurotic disorders were divided
into 2 groups.

Patients in Group 1 (n = 1283: 72 patients with
GC and 51 patients with complaints about SEN
and/or dizziness) received standard therapy, including
psychopharmacotherapy. A psychiatrist selected the
class and dosage of the psychotropic drugsin all cases.
In addition to drug therapy, the following was used
in the treatment of patients: autogenic training and
psychotherapy, various types of medical gymnastics and
physiotherapy procedures, various types of massage,
reflexology.

In addition to the standard therapy, 10 sessions of
alpha-stimulating NBFB training were included in the
complex treatment of patients of the Group 2 (n = 124:
73 patients with GC and 51 patients with SEN and/or
dizziness).

Evaluation of the effectiveness of the treatment was
carried out based on the analysis of subjective sensations
of patients according to the data of 10 point SAS,
changes in electrical activity of the brain (levels of
alpha-, beta-, theta-rhythms), registration of clinical
symptoms based on psychiatrist's conclusions and clinical
and psychological testing on scales.

The patient was considered to be a neurophysiological
respondent if the average alpha-activity rate during the
last session was 20% higher than that recorded in the
first session.

At the end of the course of treatment in patients who
received complextherapywith the use of the NBFB technique,
we noted: reliable regression of cochlear vestibular
symptomatology (decrease in intensity or improvement
inthe SEN tolerability, disappearance of dizziness attacks
or a significant decrease in the accompanying vegetative
manifestations), as well as decrease in intensity or reduction
of complaints about the GC.

According to SAS data, the total number of clinical
respondents among patients with leading complaints
about SEN and/or dizziness was 84.1%, and with the
leading complaint about GC - 87.5%. So, the total
average score for the SEN patients before treatment
was 7.2 £ 1.8 points, dizziness - 6.3 = 1.6 points, GC -
8.0+ 1.24 points, which was characterized by moderate
to maximum severity of symptoms or constant presence
of the latter. After the alpha-stimulating training course,
these scores were 3.5 = 1.5, 3.0 £ 1.6 and 1.0 + 1.02,
respectively, indicating little or no symptom severity
or its variability.
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When recording neurotic symptoms, all patients
showed a significant decrease in the somatization
severity, total anxiety and depression after the end
of BFB therapy, according to the Symptom Checklist
SCL-90 and psychometric scales. The total reduction of
anxiety symptoms was 56.1 + 5.4%, and depression —
48.6 £7.3% (p < 0.05).

The coincidence of clinical and neurophysiological
efficacy of BFB therapy was 60.8% and 58.5%,
respectively.

The largest number of clinical and neurop-hysiological
respondents was among patients with concomitant
anxiety (34.8%) and somatized (18.8%) disorders, the
average figures were noted in patients with concomitant
hypochondriacal disorder (29%), the lowest number of
neurophysiological respondents was among patients
with concomitant organic personality disorder (17.4%).

As a result, we have formulated the following
indications for the application of the NBFB technique in
otorhinolaryngological practice:

. patients with leading complaints about GC, SEN
and/or dizziness;

. prolonged (duration of leading symptomatology
more than 3 months) or recurrent pathology;

. resistance to standard pharmacotherapy;

. mismatch between the severity of subjectively
assessed symptoms and data of instrumental studies;
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. increased psychometric scale data (TAS,
Symptom Checklist SCL-90);

. anxiety and depression disorders associated with
otorhinolaryngological pathology (mixed anxiodepressive,
panic, somatoform and hypochondriacal disorders).

Conclusions

1) Carrying out a comprehensive otoneurological
study, clinical and functional study of the voice-forming
apparatus, as well as psychological-psychiatric study
in the diagnosis of patients with complaints about GC,
SEN and/or dizziness contributes to the detection of
the presence or absence of organic pathology of the
neck, auditory and/or vestibular analyzers, as well
as concomitant disordersof the psychoemotional status
of this group of patients.

2) Treatment of patients with GC, SEN and/or dizziness
should be comprehensive, considering not only the
identified organic pathology, but also the combined
psychoemotional disorder.

3) Inaddition to psychopharmacotherapy, itis necessary
for patients with identified anxiety and depression
disorders (mixed anxiodepressive, somatized, panic
and hypochondriacal), whether concomitant with
otorhinolaryngological pathology or isolated ones, to
include neurobiofeedback (alpha-stimulating training) in
the comprehensive treatment.
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3ABOJIEBAHUAA HOCA U OKOJIOHOCOBbIX NMA3YX

POJ1b KOMMNbIOTEPHON TOMOIPA®UU
B AMATHOCTUKE PUHOCUHYCUTOB,
TPYAHO NOAAAIOLLUUXCHA JIEHEHUIO

ROLE OF COMPUTED TOMOGRAPHY IN DIAGNOSTICS
OF DIFFICULT-TO-TREAT RHINOSINUSITIS

'H. B. boliko, *J1. 0. ®noxsaH

'N. V. Boyko, °L. Yu. Fldzhyan

'®rbOY BO «Pocmosckuti 20cydapcmeeHHbIl MeOUYUHCKUU
yHusepcumem» MuH30paea Poccuu

2MBY3 «lopodckas 6oneHuya N° 1 umeHu H. A. Cemawko»

PE®EPAT. NccnepoBaHo 24 60/bHbIX C OINTENBHO TEKYLLIUMU PU-
HOCUHYCUTaMW, Y KOTOPbIX CBSI3b BOCMAMTENIbHOIO Nnpouecca ¢
3aboneBaHns MM 3y60B Oblna He oyeBuaHa. Mo peaynstatam CKTy
19 13 24 60onbHbIX (80%) GbINM 0O6HAPYXEHbLI NPU3HAKN OA0HTOMEH-
HOW NPUPOAbI CUHYCUTA: MHOPOAHbIE TeNa B nasyxax (niomounpo-
BOYHbIA MaTepuars, OTJIOMKM KOpHs 3y6a), paankynspHble KUCThI,
HenosnHas caHauus 3y60B Npu 3HAO0AOHTUYECKUX BMELLATEbCTBAX,
opoaHTpanbHoe coobuieHne. B cTatbe npuBeaeHbl KpaTkme Bbinu-
CKWN U3 ncTopunii 601e3HN 1 KOMMNbIOTEPHbIE TOMOrpamMMbl obcne-
[OBaHHbIX OOJIbHbIX.

3akntodeHne. [Ans BbISBNEHUS MPUYUH AJNTENBHO TEKYLLMX PUHO-
CVMHYCWUTOB, TPYAHO NOAAAIOLMXCS TeYeHnto, He0OX04MMO NPOon3-
BOAUTb KOMMbIOTEPHYIO TOMOrpaMmMy OKOJIOHOCOBbIX Ma3yX.

KJIIOYEBBIE CJIOBA: 000OHTOrE€HHbIN CUHYCUT, KOMMbIOTEPHANA TO-
Morpadus, opoaHTpasibHOe coobLeHne, NHOPOAHbIE TeNna BepX-
HEYesIIOCTHOM Nasyxu, pagukynsapHas kucra.

BeepeHue

3aboneBaHns 0KONIOHOCOBbIX Nadyx (OHIM) 3aHnMaioT
OHO 13 NepBbIX MECT CPELN NATONIOM U JIOP-OPraHoB.
HecMOTpsa Ha 3HAUYNTESbHbIE YCMNEXN SHO0CKOMMYECKNX
MEeTO0B NCCe0BaHNA N IeYeHUs, COBEepPLLUEHCTBOBA-
HVe MeOVKaMEHTO3HO Tepanum aTom rpynnsl 3abone-
BaHWI, B NPaKTUKe HEPEOKO BCTPEYATCA NaLMNEHTbI C
«TPYAHbIMW» PUHOCUHYCUTAMMU, MIOX0 NOAAAILWMMUCS
nevyeHunto. NMpuniunHamMmu TepaneBTUYECKMX Heygay Mo-
ryt OblTb HEJOOLIEHKA aHAaTOMUYECKMX OCOBEHHOCTEN
nosiocTn Hoca [12], HeagekBaTHO NogodpaHHas aHTuU-
OakTepuanbHas Tepanus [11], HenpaBubHasA oueHKa
XxapakTepa naTtonorn4yeckoro npouecca B nasyxe [2].
B Takux cny4dasx peLuatroulyto posib B YTOYHEHUU MPU-
YMH YNOPHOIro TEeYEHNS PUHOCUHYCUTA HEPEOKO UrpaeT
komnbtoTepHasa Tomorpadus (KT) OKosTOHOCOBbLIX Na3yxX.

B nocnegHue rogbl KT WmMpoOKO NPMMEHSAETCA B OTO-
puHonapuHronoruu [10]. B page cnyyaeB 9T0 eQUHCTBEH-
HbIl METOL,, KOTOPbI MO3BOISET NOCTABUTL NPaBUJIbHbLIN
AnarHo3 npu Takmx 3aboneBaHnsaX 1 NaTonorM4ecknx co-
CTOSIHUSX, KaK KncTa nasyxu [4], runonnasng n areHesus
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SUMMARY. The study involved 24 patients with long-standing
rhinosinusitis, whose inflammatory process was not obvious
associated with dental diseases. According to the results of spiral
computed tomography (SCT), 19 out of 24 patients (80%) had signs
of the odontogenic sinusitis: foreign bodies in the sinuses (filling
material, tooth root fragments), radicular cyst, incomplete dental
sanation during endodontic treatment, oroantral communication.
The article contains brief extracts from case histories and computed
tomography scans of the examined patients.

Conclusion. To identify the causes of long-standing difficult-to-treat
rhinosinusitis, itis necessary to perform a computed tomography
of the paranasal sinuses.

KEY WORDS: odontogenic sinusitis, computed tomography,
oroantral communication, foreign bodies in maxillary sinus,
radicular cyst.

nasyx [3], HemHBa3mMBHbIN MUKO3 Nasyx [2, 13], BanoTe-
KyLme, naTeHTHble GOpPMbl PUHOCUHYCUTOB [8, 14, 15].

Llenbto Hawwer paboTbl 6bIN10 UcciegoBaHne NpUYmH
3aTSXXHOro TeYEHUss PUHOCUHYCUTA.

MaTtepuan n metoabl uccnenosaHus

Mbl nccnepoanu 24 60JbHbIX C YNIOPHBLIM TEHEHNEM
MakCUNSIPHOro cnHycuTa. CUMMATOMbI COXPaHSANINCh HA
npoTsxeHnn 3—14 Heaenb, HECMOTPS HA UHTEHCUMBHOE
neyeHue (aHTUbakTepuanbHoe eYeHne, NyHKLNUN BEpX-
HeYetoCTHLIX Nadyx), NPOBOAVMOE Ha AOroCnnTaNbLHOM
aTane 1 B YCI0BUSIX PAa3/INYHbIX IOP-CTaLLMOHAPOB.

Bcem 60nbHbIM Gblna NponadeeaeHa cnupalsibHas KoM-
nbtoTepHasa Tomorpadus (CKT) Ha MynbTUCIMPANbHOM
128-cpe3osom Tomorpade Philips Ingenuity Core 128
B PEeXMME CN1pasibHOro CKaHMPOBaHMA C TOJILWLMNHON
cpesau warom Tomorpaduydeckoro ctona 0,69 mm. Uc-
cnepoBaHue OHI BbINONHANOCH B aKCManbHOM NPOek-
LMK C nocneayowmmM NoCTPOEHNEM MYJIBTUMIaHAPHbIX
PEKOHCTPYUPOBAHHbIX M300paXXxeHnii BO GpPOHTaSIbHOW
u carnTTanbHom npoekumnsax. MccnepgosaHme NnpoBoaAn-
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JI0Cb B NOJSIOXEHUM BONBHOIO Ha CNnHe ¢ pukcaumen
roJIOBbI M yK1laAblBaHMEM TakuM 06pa3om, 4ToObI rpe-
OeHb anNbBEONAPHOro OTPOCTKA BEPXHEN YeNtocTH Obi
CTPOro NnepneHanKynsapeH NioCKOCTU CKaHMPOBAHMS.

PesynbTaTtbl M nx 06¢cyxaeHune

MpumeneHne CKT ¢ carnTTtanbHOM PEKOHCTPYKLV-
el yepes 6onbLINe N Malible KOPEHHbIE 3yObl MO3BO-
NN YCTAHOBUTb OAOHTOMEHHYIO MPUPOAY CUHYCUTA Y
19 13 24 ob6cnepoBaHHbIX 605bHBLIX (80%). Mpy aTOM Y
10 605bHbIX ObIV 06HAPYXEHbI MHOPOAHLIE TeNa BEpX-
HEeYesItoCTHOM Nasyxu B BUAE NIOMOUPOBOYHOIO Ma-
Tepmana (puc. 1), y 1 — oTnomok kopHsi 3yba B nasyxe,
y B0JIbHbIX — PaaUKYNspHble KUCTbI, Y 1 6ONBLHOIO — He
[MarHoCTMPOBaHHOE OpOaHTpasibHoe coobLeHne no-
cne akcTpakumm 3yba (puc. 2) ny 1 60nbHOro CUHYCUT
BO3HMK B pe3ysnbTate HeroJsiHoM NIoMOMpoBKY kaHana
3yb6a (puc. 3). Y 23 10 605bHbIX C MHOPOAHLIMW TENA-
MM Nasyx BOKPYr NioMO61MpoBOYHOIo Matepuasna onpe-
fensnacb 30Ha NOBbILLWEHHOW AEHCUTOMETPUYECKOM
nnoTHocTn (o 70-100 HU), BO Bpems sHAOHa3aIbHO-
o 3HA0CKOMNYECKOr0 BCKPLITUS NadyX Y 3TUX O0JIbHbIX
Oblnn 06HapYyXeHbl rPUBKOBbLIE TENA.

Cnenyet OTMETUTb, 4TO 7 U3 3TnX 19 60JNbHbIX Ha
JorocnutafibHOM atane Oblfiv NPOKOHCYLTUPOBAHbI
CTOMATONOramMm, KOTOPbIE UCKJTIOYNIN HANMYne cToMa-
TOrEHHbIX OCNIOXKHEHUI HA OCHOBAHUM OCMOTPAa NOJIOCTH
pTa, NOCKOJIbKY BCe 3y6bl BbIMALEN CAHUPOBAHHbLIMMU.

Haunbonbliyo TpYAHOCTb A0S AMArHOCTUKK Ha 40~
rocnuTanbHOM 3Tane NPeacTaBAsann PaguKynsipHble
KkncTol. [pUBOAVIM NPMMEP TaKOro cnyyas.

Bonbhasa [l., 29 neT, noctynunae 1-e nop-otaeneHne
rop6osbHMubl Ne 1 24.04.2018 ¢ xxanobamu Ha rHoi-
Hble BblLESIEHNSI U3 JIEBOW NMOJSTIOBUHLI HOCa, 6011 B 06-
NlacTn NEBON BEPXHEYESIIOCTHOM Nasyxu, olyLieHmne
HenpuaTHoro 3anaxa. boneet B TeyeHne 14 gHen. Ha
peHTreHorpamme OHI1, npon3BeneHHOM amOynaTopHO,
BbISIBIEHO FOMOrEHHOE 3aTEMHEHME NIEBOV BEPXHEYe-
JIIOCTHOWM nasyxu. [Jo NocTynieHns B cTaumoHap 6bina
KOHCY/NbTUPOBaHa CTOMAaTOoI0roM. 3aksodeHune: 3ybbl
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CaHWpOoBaHbI, 3ab6oneBaHnin 3y6oB, KOTOpPbIE MO Obl
CTaTb UCTOYHWUKOM O4OHTOr€HHO NHp ek, He obHa-
py>XeHo. AMOynaTopHoe siedeHune (aHTubakTepuanbHas
Tepanus, nepemMeLleHne NekapCTBEHHbIX BELLECTB) 3dh-
dekTa He gano.

Mpv ocMOTpe B cTaumoHape: B JIEBOW NOJIOBUHE
HOCa — HE3HAYUTESbHbIA OTEK CIN3NCTOMN 0B0JI0HKM 1
NnoJsiocka rHOMHOI 0 9KccyaaTa B CpeHeM HOCOBOM XOe.

BonbHOM Npon3BeneHa NyHKUUA NEBON BEpXHe-
YeJIICTHOM Nadyxu, Nony4yeHo BonbLIoe KOIMYECTBO
FHOS C HEMPUATHBLIM 3anaxoM. B nasyxy ycTtaHOBJIEH
NOAKJTOYNYHBIN KaTeTep, Yepes KOTOPbLIN NPOU3BOAUIN
€e NpoMbIBaHMeE 2 pasa B AE€Hb 1 BBEAEHNE PACTBOPOB
aHTUCenTnKOB. BONbHOM Ha3HaYeHo napeHTepasnbHoe
BBEJEHMNE aHTUOMOTUKOB LedasiocCnopnHOBOro psiaa.
B TeuyeHmne Tpex CyTOK NOJIOXUTESIbBHON AVHAMUKN HEe

Puc. 1. IHopoAaHbie Tesia B BEPXHEYE/IIOCTHbIX ra3yxax:
a, B, I — NJIoMGUPOBOYHbIV MaTepumar, 6 — ryrrarnep4yeBble
LITNTHI, BbIXOASLUME 3a PEAESbI BEPXYLLEK KOPHE 3y6a

Puc. 2. OpoaHTpasibHbIvi CBULL MOC/Ie IKCTPakLUmy 3y6a. Mpobbl Ha Hamume cooBLLUEHUS C Na3yxol OTpULAaTesIbHbI
B PEe3y/IbTaTe BbIPaXEHHOIro 0TeKa C/AN3NCTONM 060J1I04KM Nasyxu
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Puc. 3. CKT 60/1bHOro ¢ 0JOHTOreHHbLIM CUHYCUTOM: a, B — KOPOHapHasi npoekuusi, 6, r — carntrasabHas npoekums.
lMpu4YnHOV OAOHTOreHHOro CUHYCUTA SIBJIIETCS] HEKA4€CTBEHHO CaHNPOBaHHbIN 16-1i 3y6

Puc. 4. Ha nsobpaxeHusix a, 6, B — CKT 60s1bHO []. B KOPOHapPHOM, akcmnasibHO U caruTTaabHOMV MpoeKkUmsiX.
Onpenensercs paavkynspHasi KNCTa; I — YAaaeHHbIVi 3y6 C rpaHy1eMOoi Ha LLIEYHbIX KOPHSIX
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Habnopanock, B CBA3U ¢ YeM 60JIbHOM Oblna Npouns-
BeneHa CKT OHIT.

Ha CKT obHapyXeHa pagukynsapHas KucTta Ha
26-m 3y0e ¢ nedekToM ee BePXHEro KoHTypa (puc. 4).

Mocne yTouHeHus anarHo3a 3y0 Obil yoaneH, Ha ero
LEeYHbIX KOPHSX pacnonaranacb 6onbluasn rpaHynema
(puc. 4r), npon3BeneHa naacTmka opoaHTpasbHOro co-
o0LLeHNS ¢ yumBaHneM gecHbl. BonbHo Gblna Nnpons-
BeJeHa CMeHa aHTUBUOTMKOTEPanun: Ha3Ha4YeH aMoK-
cuknas o 1,0 2 pasa B CyTkn, METPOT M B/B KanesnbHO,
B TeYeHne NATN HEeN Na3yxy He NpomMbiBann. Ha wecton
[EeHb rnocre akcTpakummn 3yba nasyxa NpombitTa yepes
CTauMOoHapHYI0 TPYyOKY, MPOMbIBHAS XXMOKOCTb YNCTas,
TpyOka yoaneHa. O6nacTb AE€CHbI 3aXKnna nepBUHHbIM
HaTaAXeHneM, LWBbl CHATbI Ha 12-11 AeHb Nocne BMeLla-
TENbCTBA.

JINTEPATYPA
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aHHbin cnydan gemoHcTpupyeT ponb CKT B ycTa-
HOBJIEHUM NPABUJIbHOIO AMarHo3a, 4To HeobXoauMo
ON9 afleKBaTHOro fIe4eHns 60JIbHON.

JlyyeBble METOABI UCCNEAOBAHVIS UMEIOT PELLAloLLLEE
3Ha4YeHue 415 ANarHOCTUKN O4OHTOMEeHHbIX CUHYCUTOB.
C aTow uenbio MOXHO ncnonb3oBaTtb CKT [1, 6, 7], BTOM
4yuce v co crneymanbHOM oeHTaIbHOM NporpaMmmon [5],
a TakXXe KOHYCHO-Ny4eByto Tomorpaduio [9], koTopas
[aeT MeHbLLUYIO JIy4YeBYIO Harpysky, no3eonseT obcre-
[oBaTb O0NbHbLIX, UMELWMX 60NbLLOV BEC, U B HACTONA-
wee BpeMmsi 6onee JoCTyNHa AN 60NbHbIX.

Takmm 06pa3om, HaMu BbII0 YCTAHOBIEHO, YTO B
80% cnyyaeB TOPNMAHOro, TPYAHO NOAAA0LLErocs ne-
YEHMIO PUHOCUHYCUTA NPOLECC NMEST OAOHTOINEHHYIO
npupoay, HTO BO3BMOXHO YCTAHOBUTbL TOJIbKO C NpUMe-
HEHNEM COBPEMEHHbIX METO40B BM3yanm3auuun.
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DISEASES OF THE NOSE AND PARANASAL SINUSES

ROLE OF COMPUTED TOMOGRAPHY IN DIAGNOSTICS
OF DIFFICULT-TO-TREAT RHINOSINUSITIS
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SUMMARY. The study involved 24 patients with long-standing
rhinosinusitis, whose inflammatory process was not obvious
associated with dental diseases. According to the results of spiral
computed tomography (SCT), 19 out of 24 patients (80%) had signs
of the odontogenic sinusitis: foreign bodies in the sinuses (filling
material, tooth root fragments), radicular cyst, incomplete dental
sanation during endodontic treatment, oroantral communication.
The article contains brief extracts from case histories and computed
tomography scans of the examined patients.

Introduction

Paranasal sinus (PS) diseases occupy one of the first
places among the pathology of the upper respiratory tract.
Despite significant advances in endoscopic diagnostic
and treatment methods, the improvement of drug therapy
of this group of diseases, there are often patients with
difficult-to-treat rhinosinusitis in practice. The therapeutic
failures can result from underestimation of the anatomical
features of the nasal cavity [12], incorrect antibacterial
therapy [11], faulty assessment of the nature of the
pathological process in the sinus [2]. In such cases,
computed tomography (CT) of the paranasal sinuses
often plays a decisive role in clarifying the causes of
persistent rhinosinusitis.

In recent years, CT has been widely used in
otolaryngology [10]. In some cases, this is the only
method that allows making a correct diagnosis in such
diseases and pathological conditions as sinus cyst [4],
hypoplasia and sinus agenesis [3], non-invasive fungal
sinusitis [2, 13], subactive, latent rhinosinusitis [8 , 14, 15].

The aim of our work was to study the causes of
protracted rhinosinusitis.

Research materials and methods

We studied 24 patients with persistent maxillary
sinusitis. Symptoms persisted for 3—14 weeks, despite
intensive treatment (antibacterial treatment, maxillary
sinus puncture) carried out at the prehospital phase and
in conditions of various ENT hospitals.

Spiral computed tomography (SCT) was performed
on a 128 slice tomography scanner Philips Ingenuity
Core 128 in a spiral scanning mode with a slice thickness
and a pitch of 0.69 mm. The PS study was carried out
in axial projection with the subsequent construction
of multiplanar reconstructed images in the frontal and
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Conclusion. To identify the causes of long-standing difficult-to-treat
rhinosinusitis, itis necessary to perform a computed tomography
of the paranasal sinuses.
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oroantral communication, foreign bodies in maxillary sinus,
radicular cyst.

sagittal projections. The study was conducted in the
position of the patient on the back with fixation of the
head and laying in such a way that the maxilla alveolar
ridge was strictly perpendicular to the scanning plane.

Results and discussion

SCT with sagittal reconstruction through the molars
and premolars allowed identifying the odontogenic
sinusitis in 19 of the 24 patients examined (80%). The
foreign bodies in the form of a filling material were found
in the maxillary sinus (fig. 1) in 10 patients, fragments
of the tooth root in the sinus in 1 patient, radicular cyst
in 6 patients, not diagnosed oroantral communication
after extraction of the tooth (fig. 2) in 1 patient and
sinusitis resulted from incomplete filling of the tooth
canal (fig. 3) in 1 patient. An area of increased density
(upto 70-100 HU) was determinedin 2 out of 10 patients
with foreign bodies in the sinuses around the filling
material; during endonasal endoscopic sinus dissection,
fungal bodies were found in these patients.

It should be noted that 7 of these 19 patients at the
prehospital phase were consulted by dentists, who
excluded the dental sequela on the basis of an oral cavity
examination, since all teeth looked sanitized.

The major problem for the diagnosis at the prehospital
phase was represented by the radicular cysts. Below is
example of such a case.

Patient D., 29 years old, was admitted to the 1st ENT
department of the city hospital N 1 on 24.04.2018 with
complaints of purulent discharge from the left part of
the nose, pain in the left maxillary sinus and a feeling
of unpleasant smell. Sick for 14 days. PS radiography
scan, produced on an outpatient basis, revealed a
homogeneous opacity of the left maxillary sinus. Was
consulted by a dentist before admission to the hospital.
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Conclusion: the teeth were sanitized, dental diseases
that could be a source of odontogenic infection were not
detected. Outpatient treatment (antibacterial therapy,
drug intake) did not produce an effect.

During survey in the hospital: a slight nasal mucosal
edemain the left part of the nose and a strip of purulent
exudate in the middle nasal meatus.

The puncture of the patient left maxillary sinus was
made, during which a large amount of purulence with
an unpleasant smell was discharged. A port-a-cath
was installed in the sinus, through which it was washed
2 times a day and injected with antiseptic solutions. The
parenteral administration of cephalosporins was assigned
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to the patient. The positive dynamics was not observed
within three days and PS SCT was performed.

SCT showed a radicular cyst on the 26th tooth with
a defect in its upper profile (fig. 4). After the diagnosis
was specified, the tooth was extracted, and a large
granuloma was located on its buccal roots (fig. 4d), an
oroantral communication plastic reconstruction with
a gingival tissue suturing was perfomed. The patient
antibiotic therapy was changed: amoxiclav 1.0 2 times a
day, intravenous drip infusion of metrogyl were prescribed,
the sinus was not washed for five days. On the sixth day
after the extraction of the tooth, the sinus was washed
through a stationary tube, the lavage fluid was clean, the

Fig. 1. Foreign bodies in the maxillary sinuses: a, ¢, d — filling material, b — gutta-percha points
extending beyond the root apex

Fig. 2. Oroantral fistula after tooth extraction. Analysis for the sinus communications are negative as a result of marked
edema of the sinus mucosa
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Fig. 3. SCT scan of a patient with odontogenic sinusitis: a, ¢ — coronary plane, b, d — sagittal plane. The cause of
odontogenic sinusitis is poorly sanitized 16th tooth

Fig. 4. Images a, b, ¢ — the SCT of the patient D. in the coronary, axial and sagittal planes. A radicular cyst is determined;
d — extracted tooth with granuloma on buccal roots
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tube was removed. The gingival area healed by primary
intention, the sutures were removed on the 12th day
after the intervention.

This case demonstrates the role of SCT in making
the correct diagnosis, which is necessary for correct
treatment of the patient.

Radiological research methods are crucial for the
diagnosis of odontogenic sinusitis. For this purpose,
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SCT can be used [1, 6, 7], including a special dental
program [5], as well as cone-beam tomography [9],
which gives a lower radiation exposure, allows examining
overweight patients, and is more accessible to patients now.

To sum up, we found that persistent difficult-to-
treat rhinosinusitis was odontogenic in 80% of cases,
which can be determined using modern imaging
methods only.
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3ABOJIEBAHUAA HOCA U OKOJIOHOCOBbIX NMA3YX
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FUNGAL INFECTION OF THE PARANASAL SINUSES.
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PEDEPAT. Npobnema rpnbkoBbix 3ab60neBaHnii HOCa U OKOJIOHOCO-
BbIX Ma3yxX UMeET BOJbLLOE Hay4YHOE, MPaKTUYEeCKOE U CoLManbHOe
3Ha4yeHne. B 0630pHOI cTaTbe NPUBOASTCS AaHHbIE MOCeAHNX neT
no aTMONOrnu, NnaToreHesy 1 knaccudukaumm rpubkoBbix 3adone-
BaHWIA OKOJIOHOCOBBIX Ma3yX.

KJTIOYEBBIE CJIOBA: okonoHocoBble na3dyxu, rpubkosblie 3abone-
BaHMWA, 3TMOJIOrMS, NaToreHes, knaccudukaumns.

B nocnegHue aga gecatunetTns 0TMe4YaeTcs NoBbl-
LLEHHBIN MHTEPEC Kak 3apyBeXHbIX, TaK M 0TEYECTBEHHbIX
nccnepoBaTtesnei k npobneme rpnbKoBOro NopaxeHus
HOCa 1 oKoNoHoCcoBbIX Nadyx (OHIM) [3, 4, 5, 6, 7, 10, 11,
16, 17, 20, 21, 22, 28, 32, 33].

OT1a npobnema npnobpena BaxHoe coumnanbHoe
3Ha4YeHMe B CBS3U C CYLLLECTBEHHbIM YBETMYEHNEM Ya-
CTOTbI MMKO30B. Tak, no gaHHbiMm BO3, 20% HaceneHus
BCEro Mupa, T0 €CTb KaXAbI NATHIA XUTENb NIAHETHI,
nopaxxeHbl rPUOKOBOI MHDEKLVEN.

Bonpoc yBennyeHus 4acToTbl FPMOKOBbLIX PUHOCUHY-
CUTOB 0ObIYHO CBSA3bIBAIOT C ABYMS Fpynnamu npuymH:
POCTOM paKTOPOB, YrHETAIOLNX UMMYHUTET, & TaKXe CO-
BEPLUEHCTBOBAHMEM METOA0B AnarHocTuku [31]. Hapsay
C POCTOM PacnpoCTPaHEHHOCTU U TAKECTU FPUOKOBBIX UH-
dexLmii B OTOPUHONAPUHIONION MK, OTMEYAETCHA TEHAEHLS
K pacLUMPEHUNIO 1 UBMEHEHWIO CNiekTpa MMKOOMOTHI [9].

B HacTosILLee BpeMS CyLLLECTBYET MHOXECTBO JAaHHbIX
0 3HauYUTEesNbHO 6onbLieM pasHoobpa3nn rpnubos, Bbl-
3blBaAOLLNX FPUOKOBOE NOpaXxeHne BEPXHUX OblXaTeslb-
HbIX NyTEN. ATUONOrMYeCKUMmN pakTopaMmm HEMHBA3UB-
HbIXx M1ko30B OHI1 yalle Bcero aBnaTcsa rpnbbl poaa
Aspergillus (A. fumigates, A. flavus, A. niger), nnecHeBble
rpudbl cemencTea Dematiaceous (Alternaria, Bipolaris),
apoxokenongobHblie rpnbsl poga Candida [24].

B nocnegHue roapl gokasaHa npuyacTHOCTb K BO3-
HMKHOBeHMIO 3aboneBaHusa OHI He TONbKO ApoOXKe-
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SUMMARY. The problem of fungal diseases of the nose and paranasal
sinuses has great scientific, practical and social significance. The
review article provides data on recent etiology, pathogenesis and
classification of fungal diseases of the paranasal sinuses.
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noaoo6HbIX rpnbos poga Candida, Ho v poaa Geotrichum.
M3 rpynnel nnecHeBbix rpuboB cemelricTea Mucoraceae
Hapsay ¢ Mucor obHapyeHbl Rhizopus 1 Absidia. Tak-
e BCTpevatoTcs ninecHesble rpubbl poaa Bipolaris,
Drechslera, Alternaria, Curvularia [25].

B psge oTeyeCTBEHHbIX UCClIeL0BaHNN NPpUBEAEHbI
OaHHbIE O TOM, 4TO B 39% cny4aeB 3TMONOrMYECKOMN
NPUYMHON MMKO30B BEPXHUX AbIXaTENbHbIX MyTEN SBNS-
toTcsa rpmbbl poga Penicillium (M3 HMX Yalle BbiceBanu
P. tardum), 28% - Aspergillius (A. fumigatus, A. flavus,
A. niger), 23% - rpu6sbl poga Candida (C. albicans,
C. stellatoidea). OctanbHble 10% npuxoasTcs Ha rpuobl
ponos Mucor, Alternaria, Cephalosporium [8, 16, 23].

OnucaH ka3yncTu4eckuin cryyai, korga rpubkoBoe
TENo BEPXHEYEeNtoCTHOM nadyxm Ob110 chopMUPOBAHO
rpudom P. Roqueforti [29], koTopbIi UCNoNb3yeTcs AJis
NPOW3BOACTBA rofyobIX CbIPOB 1 paHee HUKOrAa He Obin
MAEHTMOULNPOBAH B KAYECTBE NPUYUHBI 3a00neBaHuii
yenoeeka.

CywecTtBytoT HabtoaeHUS FPMOKOBbLIX PUHOCUHYCU-
TOB, BbI3BaHHbIX CPa3y ABYMS BUAaMu rpnbos. Mpm aTom
B TaKMX accoumaumnsax 4OCTOBEPHO YYaCTBYIOT rpubbl
pona Candida [12, 23].

Cpeav Bo36yamTenen MMKO30B AblXaTeSIbHbIX My Tewn
npesanupytoT Aspergillius. ABcontoTHOE JOMUHUPOBA-
HUe 3TUX rpudoB cpean Mmko3os OHIT obycnoeneHo nx
CBOWNCTBOM KOJIOHN3MPOBaTbCs 6e3 nHBasuu [24].



3ABOJIEBAHUA HOCA N OKOJIOHOCOBbIX MA3YX

Aspergillius, kak 1 MHOrne gpyrme rpubsl, LUIMPOKO pac-
npocTpaHeHbl B npupoge [27]. Ipubbl poaa Aspergillius
cozepxaTtcs B JIIOOOM MHUIOLLLEM OpraHMYeckomM Mmarte-
pwane, no4eBe, CEHE, MCNOPYEHHON NULLE, AOMaLLHEN
Nblan, Ha CN3UCTOM 060I04KE HOCA M HOCOTJIOTKM,
Ky4a OHW NonagaatT Npy BAOXE a3POreHHbIM nyTem [16].

dopmunpoBaHmne rpnbKoBOro Tena B BEPXHEYENOCT-
HO Na3yxe 60bLIMHCTBO NCCNenoBaTenein CBA3bIBaoT
B TOM 4YMCJlIE€ N C OQOHTOrM€HHbLIMUY NPUYNHAMMU, B 4aCT-
HOCTM C BblBeZAEHNEM NIOMOMPOBOYHOIo MaTepumana
B N0OJOCTb Nasyxu [18, 24]. YCTaHOBNEHO, YTO OKCUA,
uMHKa 1 cynbdat 6apms, BXxoasiime B COCTaB nioMbu-
POBOYHbIX MAaTEpPUanNoB s KOPHEBbLIX KAHAaNI0B, Hapy-
WaT GYHKUMIO LUIVA PECHUTYATbLIX 3MUTENUOLNTOB
1, COOTBETCTBEHHO, MYKOLMJIMAPHbBIN KIIMPEHC, a TakXe
ABNKAIOTCA NUTATENbHOW CPenon ona nponndepaumm
Aspergillius spp. [24].

Mo Bonpocy 0 ponu rpnbkoBoi ¢Gnopbl B reHe3e
XPOHMYECKOr0 CUHYCMTa HET 0BLLENPUHSATBLIX MO3ULVIA.
B 0630pHoii ctaTtbe F. A. Ebbens et al. [35] nogvepkHyTO,
YTO, MO JaHHBIM MHOIO4YNCIEHHbIX UCCIEA0BAHUNA, FPU-
Obl MOXHO 0O6HapPYXWUTb B nosiocTv Hoca n OHM nouTny
BCEX O0JIbHbIX XPOHNYECKUM PUHOCUHYCUTOM, PABHO Kak
M MOYTU Y BCEX 3[10POBbIX CYObEKTOB. B aTNX ycnoBumsix
OOJIKHbBI CYLWEeCTBOBaTb OnpeneeHHble MexaHU3Mbl,
obecneynBatoLl e NaToreHHoe Bo3aencTeme rpnboB Ha
CNN3UCTYI0 000JI04KY TOJIbKO Y BOCIIPUUMYUBLIX JIIOOEN.
JanbHenwmne nccnegoBaHns OOMKHbI MPOACHUTb, Kakue
rprBbI MOryT ObITb NATOreHHLIMU (EC/IV MOTYT BOOOLLE)
M YTO XapakTepmndyeT UMMYHOJIOTMYECKNIA OTBET, NOTEH-
LManbHO CNOCOOHbIV MOBNNATL Ha pa3BuUTUe 3abonesa-
Husl. ABTOPbI A€NAI0T BbIBOA, YTO HA CErOAHSLLHWUA AEHb B
OTCYTCTBUE YOeamTenbHbIX UMMYHOOMMYECKNX AaHHbIX
M [4,0Ka3aTesIbHOCTU KJIMHUYECKOT O YIYYLLEHNSA TEYEHNS
XPOHNYECKOr0 PUHOCKMHYCUTA NOCE NPOTUBOrPUBKOBOA
Tepanum posib rpnb0oB B BO3HMKHOBEHMN XPOHNYECKOTO
PUVHOCKHYCUTa OCTaeTCs Hegoka3aHHom [35].

MNMpoHUKHOBEHMSA BO3OYAUTENS B Na3yXy HEJ0CTaTOu-
HO NS ee KoNoHu3aumun. lanbHenwee pasButne naTo-
JIOrMyecKoro npoLecca BO3MOXHO NPy NOBPEXAEHNAX
CNn3ncTom 060104KN, HapyLaoLWmx 6apbepHble CBO-
CTBa annTennanbHOro rniaacTa. AHTUdyHranbHag samra
cnuancTbix obonoyvek obecneynBaeTcs Npexae BCero
HecneundunieckuMmmn MmexaHmamamm npoTUBOrpudKo-
BO Pe3NCTEHTHOCTU. B noanepxaHnm eCTeCTBEHHOMN
PE3UCTEHTHOCTM K rpnbam y4acTBYIOT MOHOHYKJlIeap-
Hble paroumnTbl (MOHOLMTLI, Makpodarm), HatypasbHble
Knnnepbl, MyKOLVUAMAPHbIA TPAHCMNOPT, N'yMOparsbHbIe
crneundunyeckmne n Hecreumdunieckme GpakTopbl 3aLm-
Tbl, HOpMaJsibHaa GakTepuanbHas Mukpodnopa (ecte-
CTBEHHbLIE aHTaroHUcThl rpnboB, obecnedrBatome
KOJIOHN3aUMOHHbIA UMMYHUTET) [1].

MaBHbIM HaKTOPOM Pa3BUTUA MUKO3a ABJISETCH CHU-
XeHMe YPOBHSA UMMYHUTETA, 4eMY CNIOCOOCTBYIOT YacThble
PVHOCUHYCUTLI BakTepuanbHOM 3TUONOrUK, TAXeNble
XpOoHMYeckue 3abosieBaHms, NepPBUYHbIE U BTOPUYHbIE
nMmyHogepuuntel, B ToM yncne Crina, xsummo- n ny-
yeBas Tepanus, NPMeM ropMoHasbHbIX NpenaparTos,
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LMTOCTATMKOB, OnepaLumm no TpaHcnaaHTaLlmm OpraHos,
MaccuBHas aHTUbMoTnkoTepanus [16].

XpoHun4yeckoe ny4eBoe BO34elCTBNE MasiblX 403 pa-
Anaumun, Bo3pacTraollee yxyaleHne 3K0o10rm4eckom
06CTaHOBKM, yecunueatoLee rpnbKoBYI0 KOHTAMUHALNIO
BHELLHE 1 BHYTPEHHEN cpeabl, AnnTeNbHoe npebbiBa-
HVE B CbIpbIX NOMELLEHUNAX TaKXe YBENNYMBAIOT PUCK
MUKoTu4eckmnx sabonesanuin [11, 34].

HemanoBaxHbIM SBNSETCS BOMNPOC AJIUTESNIbHON aHTU-
GakTepuanbHO Tepanuu, KoTopas NPUBOANT K UCHE3HO-
BEHWIO OaKTepuin C NOBEPXHOCTU C/IN3NCTON 000NI04KN,
4YTO OTKpbIBAET rpnbam peuenTopbl agresunn [40].

Taknm 06pa3omM, UMMYHOEPULNT ABSIETCH CaMbIM
Ba)KHbIM MOMEHTOM B naToreHe3e rpndkoBO NHGEK-
LMK, NPOSIBASIIOLLMIACA Ha Nto6oM aTane 3abosieBaHus:
OT HavyaJIbHbIX MOMEHTOB a4re31BHbIX B3aUMOAENCTBUIA
rpmboB c anuTenMem A0 ANCCEMUHALMM NpoLecca.
[MoaToMy xapakTepHble HapyLleHns B UMMYHHOMN CKn-
cTeMe Npu 4aHHOW NaTosiornm ABJSTCA CBOEro poaa
OMNarHoCTUYECKUM KPUTEPUEM U OTpaXxatoT rnyounnHy
rnopaxeHus. MuBasnm rpnboB B anNuUTennii, nx gab-
HelweMy pacnpoCTPaHEHUIO B TKAHAX OpraHu3ma um
AncceMmnHaumm npengaTCcTBYIOT KNETO4YHbIE U TKaHeBble
peakuumn. N3BeCTHO, YTO OCHOBHbLIM 3BEHOM B MMMY-
Hopenpeccuu Npu rpubKoBo MHGEKUUN SBNSETCS
HECOCTOATENIbHOCTb KJIETO4YHOr0 3B€Ha UMMYHUTETA
1 B MEePBYIO o4epenb HENTPOPUIIbHbIX FPAHYNOLUTOB.
OTmevaeTcs nx KoNMM4YeCTBEHHAs HEAOCTATOYHOCTb,
CHUXEHMEe aKTUBHOCTU MUrpauum B o4arn socnane-
HUS, nmeeTcsa gedekT parounTapHon v GyHrmumMaHom
OYHKLMKM 3TUX KNEeTOK [44].

OcnabneHunio TkKaHeBOro 3BeHa B YCJI0BMSAX UMMYHO-
nedviunTta cnocobeTByeT yrHeTeHUE OYHKLNW BHYTPU-
anuTenmanbHbIx Makpodaros, KOTopble 6e3 NoaAePXKKN
TMMPOLUNTAPHOr0 3BEHA UMMYHUTETA OKa3blBAOTCH He-
apdekTMBHbIMU. NHBa3Msa rpnboB obneryaeTcs yrHe-
TEHVEM MEXaHM3MOB OUULLLEEHWNS CIIN3NCTLIX 000J104eK
BEPXHUX ObIXaTeNbHbIX MyTeNr, X NOBbILLIEHHOW MPOHU-
LLaeMOCTbl, UCTOHYEHNEM INUTENNASNIBHOIO NiacTa u
CHUXEHHOW cekpeumen 6akTepuunaHbiXx NpoayKTOB
(nnM3oumma, naktodepuHa u nHtepdepoHa) [26].

CekpeTopHble MUMMYHOT100YMHbI, B MEPBYIO O4e-
penb IgA, KOTOpbI COCTaBNSIeT OCHOBY NPOTUBOrpmG-
KOBOr0O MMMYHUTETA CIN3MCTOMN 060I04YKN BEPXHUX
OblXaTesibHbIX NyTen, 3aHUMaloT O4HO U3 MaBHbIX
MECT B PYHKLUN SNMMUHALUN NHPEKLNOHHBIX areH-
TOB, B TOM 4Yucrne 1 rpnbos, U NpeacTaBnsioT NepByto
JIVIHMIO TYMOpPanbHOM 3awmnTtbl. OgHAKO NPoOLECCHI
anppepeHUNpPOBKU MMMYHOKOMMETEHTHbIX KJ1ETOK,
a cnepoBaTesibHO, M aKTUBHOCTb BbIPaBOoTKM A@HHOT0
poaa UMMYHOrnoOyMHOB YrHETAKOTCS, YTO OYEeBUA-
HO NpU COCTOAHUN UMMYHogeduunTa [15, 38]. Takum
06pa3oM, OCHOBHbIM aKTOPOM, CAEPXUBAIOLWUM
pa3BuTre rpubkoBO MHBA3UU, ABNISIETCS KNETOYHOE
a(pPpekTopHOE 3BEHO Hecneundmnyeckom pe3mcTeHT-
HOCTU, B TO BPEM4 KaK 3Ha4YMMOCTb Creumnpuyeckoro
3BEHa UMMYHUTETA pa3Hble uccnenosarenu paccma-
TpMBaOT HEOAHO3HAYHO [2, 38, 45].
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CoBpemMeHHas knaccudurkaLms rpubkoBbIX CUHYCK-
TOB HE MMeeT 3aKOHYEHHOr 0 xapakTepa v NpoaoxaeT
obcyxaaTbcs MeXAyHapo4HOW rpynnoi 3KCnepToB.

W. J. Fokkens et al. [37] npegnaratoT BblAENATh NAThb
dopmM rpmbkoBbix 3abonesaHnin Hoca 1 OHIM: 1) ocTpbIii
WHBa3WBHbIA TPUOKOBbLI PUHOCUHYCUT (BKJIIOYAS PUHO-
uepebpabHblii MYKOPMUKO3); 2) XPOHUYECKUIA HBA-
3UBHbIV TPUBKOBLINA PUHOCUHYCUT; 3) rPaHyIOMaTO3HbI
WHBa3MBHbIN rPUOKOBLI PUHOCUHYCUT; 4) rpnbKoBbIl
wap (MuueToma); 5) HeMHBA3UBHbLIN (aNyIePrn4ecKmin)
rPUOKOBbLIA CUHYCUT.

B naHHom knaccudunkauum rpnbkoBble Tena He OTHe-
CEHbl HY K MIHBA3MBHbIM, H/ K HEMHBA3MBHbIM HOpPMaM.
OT0 He cnyyvalriHo. [PUOKOBOE TENO MOXET OJINTESIbHO
npebbiBaTh B Nadyxe, He Bbl3blBasi TKAHEBOI peakuuniu,
HO NMpu pasBuUTUN Yy BONIBHOro UMMYHoZedULUTa BO3-
MOXeH nepexop aTor GopMbl B MHBA3MBHYIO, N Takue
cny4aun onucaHbl B nutepartype [36, 42].

B 2009 rooy MexayHapoaHoe 00LLeCTBO MUKOJIOr A
YyesioBeKa M XXMBOTHbIX OpraHn3oBaJsio pabouyio rpynny
051 BbIpabOTKM KOHCEHCYCca Mo BOMNpocam TEPMUHOSIO-
rn n knaccudukaumm rpnbkKoBbIX NOpPaxXeHUin Nasyx.
KntoueBbiMM BbIBOAAMU JaHHOW paboyel rpynnbl 6bim:
1) TEPMUH «PUHOCUHYCUT» MPEANOYTUTESIbHEE, YEM «CU-
HYCUT>»; 2) TEPMWH «OCTPbIA UHBA3UBHbIV TPUOKOBBLIN CU-
HYCUT» OOJIKEH 3aMEHNTb TEPMUHbI «MOJIHUEHOCHbIN»
N «<HEKPOTU3UPYLOLWMIA» Anst 0603HaYeHNs 3ab0neBaHNS
ONNTENIbHOCTBIO MeHee YeTbIpex Heaeslb Y UMMYHOKOM-
NPOMETMPOBaHHLIX 60MbHbIX; 3) A9 0603HAYEHUS N0~
KanbHO MHBA3MBHOIO 3a00/1IeBaHNS ANTENBHOCTbLIO HE
MeHee Tpex MecsL,EeB 04MHAKOBO YNoTpebuMbl TepMU-
Hbl «XPOHNYECKNIA MHBA3MBHbI PUHOCUHYCUT» N «Fpa-
HYJIOMATO3HbIA PUHOCUHYCUT>» B 3aBUCUMOCTU OT KJIU-
HNYECKNX U NATOSIOrMY4ECKNX NPOSBIEHN; 4) TEPMUH
«rPUBKOBBLIN Wap» NPeanoYTUTENbHEE «MULLETOMBbI»
U «acnepruinembl»; 5) TepMnH «303MHOPUINbHLIN MY-
LUMH» Bonee KOPPEKTEH, HEM «aNNepruyeckmin MyLUH»;
6) B knaccudurkaumm Heobxo4MMO 0TPa3NUTb JIOKAJIbHYIO
rpUOKOBYIO KOJTOHN3ALLMIO CU3UCTOM 060/104KM HOoca
1 Nasyx, BU3yannampyemyio sHgockonumyeckun [30].

K. T. Montone [40] BblgenseT wecTb Gopm 3abone-
BaHWS, XapaKkTepU3yloLUXC PasnniHbIMU KIIMHNKO-
ONAarHOCTUYECKUMM NPU3HaKaMMU.

MHBa3nBHbIE POPMbI:

1.  OCTpbI MHBA3UBHLIN (QYIBMUHAHTHBIA U HE-
KPOTU3NPYIOLLMIA) FPMOKOBBIA PUHOCUHYCUT;

2.  XPOHMYECKUN rpaHynemMaTo3Hbli rpubKoBbIN
PUHOCUHYCMUT;

3.  XPOHMYECKUIA MHBA3MBHBI rPUOKOBLIN PUHOCK-
HYCWUT;

HenBasuBHbIe GOPMBI:

1. canpoduTHble rPUBKOBLIE NHBA3WUY;

2. mMuueToma (rpudbkoBoe Teno);

3. annepruyeckuin (303MHOPUIbHbLIN) rPUOKOBHIN
CUHYCWUT.

Kak BnaHO 13 npuBeaeHHON Bbile Kiaccudumkaymu,
K. T. Montone [40] coxpaHseT noaBuabl OCTPOro MHBa-
3UBHOIO rPUBKOBOIro PUHOCUHYCUTA.
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OcTpbiii UHBA3MBHBbI FTPUBKOBLIN PUHOCUHYCUT — 3TO
Hanbosee cnoxHas n onacHas dopma 3abosieBaHus.
[na Hee xapakTepHO nNopaxeHne CTEHOK COCYA0B, pas-
BUTUE TPOMBO3a M MLLEMNYECKOr 0 HEKPO3a CIIN3NCTOM
000J104KM N KOCTU, [ECTPYKLMS CTEHOK Nadyx ¢ Aasb-
HeMWwnM pacnpocTpaHeHeM nHdekumn B oponTy 1
nonoctbyepena [37, 45]. [MCTonorM4yecku B CIM3ncTomn
000J104Ke BbISIBNSIETCSA COCYANCTbI HEKPO3, NAe BUAHbI
NNLWb CKYAHbIE BOCNA/INTENIbHbIE KOMMOHEHTbLI BBUAY
MOJIHMEHOCHOr 0 pa3suUTusa npouecca [34].

XpoHu4yeckue rpaHynemMaTto3Hble U MHBA3UBHbIE
rprubKoBbIE PUHOCUMHYCUTLI HABMIOOAIOTCH Y UMMYHO-
KOMMNETEHTHbIX MaLMEHTOB U ABAAIOTCH 9HOEMUYHbBIMM
ona Nupnu, Cypana, Adpuku n banxHero BocToka.
[na xpoHndeckon GopMbl MUKO3a XapakTepHO pa3Bu-
TWe rpaHysiemMaTo3HOro BOCNaanTesibHOro npoueccau
obwwwupHoro ¢prdpo3sa.

B nutepartype nocnenHux neT onnucbiBaeTcs HoBas
dopmMa HEMHBA3VBHOIO MMKO3a — canpoduTHas rpno-
koBada nHeasud [37]. CyTb ee 3ako4yaeTcs B TOM, 4TO
KonoHunzaums rpubamm OHIM nponcxoauT, kak Npasuo,
nnbOo B X0 XMPYPruyeckoro BMeLLaTeibCTBa B 4aHHOM
obnactu, Nnbo Xxe npu TpaBMax CIM3NCTON 0O0NOUKMN.
My60oKoWN MHBA3UK B HUXENEeXalMe TKaHW B JaHHOM
cnyvae He HabnopaeTcs. Takxke NogyepkMBaeTcs TOT
daKkT, 4TO 4YacTo gaHHas dopmMa MOXET NpesLecTBo-
BaTb GopMmUpoBaHUIio rpnbkoeoro Tena [31].

BTopoin dopmoit HemHBa3MBHO HGOPMbI FPUOKOBO-
ro PHOCUHYCUTa ABNSIETCH rprubkoBoe Teno. B aHrno-
A3bI4HOW NInTEPATypPe 4aCTO MOXHO BCTPETUTL €€ Noj,
Ha3BaHuneM fungal ball («rpnbkoBsbIN wWap») [37].

OTOT «LlWap» npeacTaBnseT cobon aKCTPpamMyKko3abHO
pacrnonoXeHHble CryTaHHble ApY3bl U rTndbl rpUBoB, Bbi-
3blBaloOLLLME MUHNMAJIBHYIO BOCMNA/INTESIbHYIO PeakLuuio
cnuanctoin 060n04ku [34]. Mo HeBbISCHEHHBIM MPUYKM-
HaM, rpuOKOBbIE Tena Yallle BCero naeHTUOULMpyoTcs
TOJIbKO B O4HO 13 Nasyx, npuyemM 0ObI4HO B BEpXHEYEe-
nocTtHom [34, 39, 40]. NMpwn aTOM BOCNaneHme B npune-
ramLemn K CnmancToi 060s104Ke Nadyxm MOXeT HOCUTb
PUBPMHO3HbIN UM HEKPOTUYECKNI XapakTep, HO 30Ha
nopaxeHus KkpanHe orpaHn4eHa.

Annepruyeckmii rpnbKoBbI CUHYCUT — 0HA N3 CaMblX
pacnpocTpaHeHHbIx dopm Murkoda [40]. KnnHmnyeckm npo-
ABNsieTcs kak 6aHaNbHbI NONNNO3HBIV pUHAT [41]. Ans
aHamMHe3a B JaHHOW CUTyau My TUNWYHO YNOPHOE peLm-
AMBUpYoLLEE TeYEeHUE anieprmyeckoro pUHOCUHYCUTA,
MHOroKpaTHble nonunotToMmun. MNpu puHocKoNun yawe
BCEro onpenensieTcs oTek CmM3mcTon 060N04KN HUX-
HEel 1 BEPXHeNr pakoBUH 1 X AndPy3HbIn umaHo3 [43].

Y1o6bl ONPEenenUTb OCHOBHbIE MEXAaHM3Mbl NaTOJI0rn-
4ecKoro npouecca annepruyeckon Gopmbl rpPUOBKOBOro
PUHOCUHYCUTA, HY>XKHO OTMETUTb, YTO rPUOLI 3acensoT
CMHOHa3asbHbIM TPaKT B NePBble HECKOJIbKO MECSLEB
XXN3HU YeNnoBeka, O4HAKO TOJIbKO Y HEKOTOPLIX Noaeln
passuBaeTcs annepruyeckoe socnanenuve [31]. MNMato-
reHeTmyeckasi 0COBEHHOCTb annepruyeckon Gopmbl —
3TO BO3HMKHOBEHME 3a00JIEBaHUS TOJIbKO Y NIOAEN CO
CHUXEHHBbIM UMMYHUTETOM, BOJIbHbIX-aTOMUKOB U TEX
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NauMeHTOB, Y KOro Obll BbIIBNIEH XPOHUYECKNIA PUHO-
CUHYCUT, PE3UCTEHTHbIN K CTaHOAPTHOMY JIeHEHUIO
MenKaMeHTO3HbIMN cpeacTeamu. Haule Bcero naHHas
¢$OpMa BO3HMKAET B LUMPOTAX C BAIAXHBLIM TPOMNYECKUM
KNMMaToM M KpPyrHbIX ropogax [38].

MaToreHeTnyeckas OCHoOBa anfieprmyeckoro rpnb-
KOBOI0 CMHyCUTa — 9TO 303MHOGUNIbHAA MHPUIbTPa-
u1a cnnm3mncTon nasyxu. [lanee B xoge BocnananTesb-
HOW peakuMn OTTOPrHYTbIN 3aNUTENNA CMEeLnBaeTCH C
MyLMHOM, 06pa3sytloTcs kpucTannsl Lapko — JleinaeHa,
1 NPY 3HAOCKONMMYECKOM OCMOTPE Nadyxu onpenensercs
XapakKTepPHbI NaMUHAPHbIV Y30p C BIJIETEHNEM PEOKUX
pacCesHHbIX MUKOTNYECKMX o4aros [45].

Knaccudunkaumsa rpnbkoBbix nopaxeHuin OHIM,
©e3ycnoBHO, TpedbyeT AopadboTku.

B cyLiecTsyoLwen knaccmpukauum He OTpaxeHo Me-
CTO «BTOPUYHbIX» MMKO30B, KOraa rpnbkoBas MHeKuus
HacnamBaeTcs Ha NepBuyHble OakTepuasnbHble 3abone-
BaHust OHIM [33]. BmecTe ¢ TeM akTyasibHOCTb 3TOW MPo-
OneMbl He Bbl3bIBAET COMHEHUS. PUCK npucoeguHeHus
rpMbKOBOMN MHDEKLUM 3HAUYNTENTBHO BO3PACTaET Npu
HepaLMoHaIbHOM UCMOJb30BaHNM aHTUOaKTepPUasIbHOM
Tepanuun, B TOM YMUCJ1e€ MECTHOMN, XMPYPru4yeckux BMeLla-
TenbcTBax B nonoctn Hoca v OHI, onuTensHOM TaMnoHane
Hoca [33]. Bbicoka BEpOATHOCTb FPMOKOBOMN KOMOHN3ALMN
y 60NbHbIX C ASIUTENBHO TEKYLLIMMMN, PELIOVNBUPYIOLLIMMU
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puHocuHycutamu. Tak, B. H. KpacHoxeH v coaBT. [14]
npoenu yrnybaeHHoe KJIMHNYECKOE, KyNbTypasibHoE,
MWKOJIOrM4eCcKoe U MMMYHOJIOrMYeCcKoe nccnenoBaHme
C onpeaeneHnemM LMpKynMpyoLLEero KaHAUO03HOrO aH-
TUreHa B CbIBOPOTKE KPOBU 60 BOJIbHBIX XPOHUYECKMM
PUHOCUHYCUTOM, PE3UCTEHTHBIM K NPOBOAMMOMY fleye-
Huio. Mpubkosasi Mukpodiopa obHapyxeHa B 77% cny-
YyaeB: opoxxkeBblie rpmbbl poga Candida B accouyaumm ¢
BakTepuanbHo Mukpodnopoi — B 39,6% cnyyaes; rpu-
6bl popa Candida B uncTtoli kKynsType — B 12,4%; rpubbl
poaa Candida B coyeTaHun ¢ nnecHeBbIMU rpubamm —
B 14,5% cny4aes; nnecHesble rpnbbl — B 10,5%. OTMeveHa
Koppensumns Mexay YPoBHEM LMPKYSIVPYIOLLErO KaHau -
[03HOM0 aHTUrEeHa B KPOBU M TAXXECTLIO TEHEHUS PUHOCK-
HYCW1TA, YTO, N0 MHEHMIO aBTOPOB, YKa3blBAET HA NEPEXOL,
OT rpUBKOBOW KOJIOHM3aUWK CIN3NCTOM 060/104KN HOCca
1 OHIM K pa3BuTMIO MHBA3MBHbLIX HGOPM 3ab0neBaHus.
Takum o6pas3om, Bo30yanTenn rpnbkoBbix 3abose-
BaHUIN BEPXHUX OblXaTesbHbIX NYTEN OTAn4aTcs 60b-
WM pasHoobpasnem. PopmMbl X B3aUMOOENCTBUS C
MaKkpOOpPraHM3MOM TakXxe MOryT UMeTb pa3JinyHble
NPOSIBNEHUS, HAYMHAsA OT CanpPOdUTHOro NPUCYTCTBUS
[0 TSXeJblX reHepasn30BaHHbIX MOPaXeHWi, yrpoxa-
IOLLMX XXN3HU BONbHOro. HeCcMoTps Ha 3HAYUTESIbHbIE
yCcrnexm CoOBPeEMEHHOW MUKOIOMMN, MHOIe nNpobnemsl
rpuoKoBbIX 3a601eBaHMIN falekn OT pa3peLLeHuns.
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SUMMARY. The problem of fungal diseases of the nose and paranasal
sinuses has great scientific, practical and social significance. The
review article provides data on recent etiology, pathogenesis and
classification of fungal diseases of the paranasal sinuses.

There has been increased interest in the problem
of fungal diseases of the nose and paranasal sinuses
(PNS) among both foreign and domestic researchers
in the last two decades [3, 4, 5, 6, 7, 10, 11, 16, 17, 20,
21,22, 28, 32, 33].

This problem has become an important social
issue due to the significant increase in the frequency
of mycoses. Thus, according to the WHO, 20% of the
world's population, id est one in five people, is infected
with fungal infections.

The issue of increasing the frequency of fungal
rhinosinusitis is usually associated with two groups of
causes: the growth of factors that suppress immunity,
and the improvement of diagnostic methods [31]. There
is a tendency to expand and change the mycobiota
spectrum along with an increase in the prevalence and
severity of fungal infections in otorhinolaryngology [9].

There is now a wealth of evidence of a much greater
variety of fungi causing fungal upper respiratory
tract diseases. Etiological factors of non-invasive
ONP mycoses are most often Aspergillus fungi
(A. fumigates, A. flavus, A. niger), Dematiaceous molds
(Alternaria, Bipolaris), Candida yeast [24].

Inrecentyears, not only Candida, but also Geotrichum
have been proved to be involved in the occurrence of
PNS. Rhizopus and Absidia were found in the group of
Mucoraceae molds along with Mucor. There are also
Bipolaris, Drechslera, Altegraria, Curvularia molds [25].

Several domestic studies show that the etiological
cause of upper respiratory tract mycoses is Penicillium
fungiin 39% of cases (P. tardum was sown more often),
28% - Aspergillius (A. fumigatus, A. flavus, A. niger),

KEY WORDS: paranasal sinuses, fungal diseases, etiology,
pathogenesis, classification.

23% - Candida fungi (C. albicans, C. stellatoidea). The
remaining 10% are Mucor, Alternaria, Cephalosporium
[8, 16, 23].

A casuistic case is described when the fungal body
of the maxillary sinus was formed by P. Roqueforti [29],
which is used to produce blue cheese, has never been
identified as a cause of human disease before.

There are observations of fungal sinusitides caused
by two species of fungi. However, Candida are reliably
involved in such associations [12, 23].

Aspergqillius prevails among the pathogens of
respiratory tract mycosis. The absolute dominance of
these fungi among PNS mycoses is due to their ability
to colonize without invasion [24].

Asperqillius, like many other fungi, is widely spread
in nature [27]. Aspergillius are contained in any rotting
organic material, soil, hay, spoiled food, house dust,
on the nasal and nasopharyngeal mucosa, where they
enter when inhaled by inhalation [16].

Most researchers attribute the formation of a fungal
body in the maxillary sinus to odontogenic causes, in
particular, to the excretion of filling material into the sinus
cavity [18, 24]. Zinc oxide and barium sulfate, which
are part of the filling materials for root canals, have
been found to impair the function of ciliated cells and,
accordingly, mucociliary clearance, and are a breeding
ground for the proliferation of Aspergillus spp. [24].

There are no common positions on the role of fungal
florain the genesis of chronic sinusitis. The review article
of F. A. Ebbens et al. [35] emphasized that, according to
numerous studies, fungi can be found in the nasal cavity
and PNS in almost all patients with chronic rhinosinusitis,
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as well as in almost all healthy people. Under these
conditions, there should be certain mechanisms to
ensure that only susceptible people have pathogenic
effects on the mucosa. Further research should clarify
which, if any, fungi may be pathogenic and what is the
immunological response that could potentially affect the
development of the disease. The authors conclude that
the role of fungiin the emergence of chronic rhinosinusitis
remains unproven today in the absence of convincing
immunological data and evidence of clinical improvement
of the course of chronic rhinosinusitis after antifungal
therapy [35].

Penetration of the pathogen into the sinusis notenough
to colonize it. Further development of the pathological
process is possible in case of mucosa damage, which
violates the barrier properties of the epithelial layer.
Antifungal mucosa protection is provided primarily
by non-specific antifungal resistance mechanisms.
Mononuclear phagocytes (monocytes, macrophages),
natural killer cells, mucociliary clearance, humoral
specific and nonspecific protective factors, normal
bacterial flora (natural fungal antagonists providing
colonization immunity) are involved in maintaining natural
resistance to fungi [1].

The main factor in the development of mycosis is a
decrease in immunity, which is facilitated by frequent
bacterial rhinosinusitis, severe chronic diseases, primary
and secondary immunodeficiency, including AIDS,
chemotherapy, radiation therapy, hormonal drugs,
cytostatics, organ transplantations, massive antibiotic
therapy [16].

Chronic radiation exposure of low radiation
doses, environmental degradation, increasing fungal
contamination of the external and internal environment,
and prolonged stay in damp rooms also increase the
risk of mycotic diseases [11, 34].

An important issue is the prolonged antibacterial
therapy, which leads to the disappearance of bacteria
from the mucosa surface, which opens up the adhesion
receptors to fungi [40].

So, immunodeficiency is the most important
moment in the pathogenesis of fungal infection,
manifested at any stage of the disease: from the
initial moments of adhesive interaction of fungi
with the epithelium to the process dissemination.
Therefore, characteristicimmune disorders are a kind
of diagnostic criterion in this pathology and reflect
the depth of the lesion. Cellular and tissue reactions
prevent infestations of fungi into epithelium, their
further spread in body tissues and dissemination. It
is known that the main link in immunosuppression in
case of fungal infection is the failure of the cellular
component of immune system and, first, neutrophil
granulocytes. Their quantitative insufficiency, reduced
activity of migration to inflammation centers, and
defect of phagocytic and fungicidal functions of these
cells are noted [44].
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Tissue weakening inimmunodeficiency conditionsis
promoted by suppression of function of intraepithelial
macrophages, which are ineffective without support of
the lymphocytic component ofimmune system. Fungal
invasion is facilitated by suppression of mechanisms
of upper respiratory tract mucosa clearance, their
increased permeability, thinning of epithelial layer and
reduced secretion of bactericidal products (lysozyme,
lactoferrin and interferon) [26].

Secretoryimmunoglobulins, primarily IgA, which is the
basis of antifungal immunity of the upper respiratory tract
mucosa, occupy one of the main places in elimination
of infectious agents, including fungi, and represent the
first line of humoral protection. However, the processes
of differentiation of immunocompetent cells and,
consequently, the activity of production of this kind of
immunoglobulins are suppressed, which is obvious in the
case of immunodeficiency [15, 38]. So, the main factor
restraining the development of fungal invasion is the
cellular effector link of nonspecific resistance, while the
significance of a specific component of immune system
is ambiguously considered by different researchers
[2, 38, 45].

Modern classification of fungal sinusitis is not complete
and continuesto be discussed by an international group
of experts.

W. J. Fokkens et al. [37] propose to distinguish
five forms of fungal disease affecting the nose and
PNS: 1) acute invasive fungal rhinosinusitis (including
rhinocerebral mucormycosis); 2) chronic invasive
fungal rhinosinusitis; 3) granulomatous invasive fungal
rhinosinusitis; 4) fungal ball (mycetoma); 5) non-invasive
(allergic) fungal rhinosinusitis.

This classification does not classify fungal bodies as
either invasive or non-invasive. This is no coincidence.
The fungal body may remain in the sinus for along time
without causing a tissue reaction, but in the case of a
patient with immunodeficiency this form may become
invasive, and such cases are described in the literature
[36, 42].

In 2009, the International Society of Human and
Animal Mycology convened a working group to attempt
consensus on terminology and classification of sinus
fungallesions. Key conclusions reached by this working
group were: 1) rhinosinusitis is preferred to sinusitis;
2) acute invasive fungal rhinosinusitis is preferred to
fulminant, or necrotizing and should refer to disease of
< 4 weeks duration in immunocompromised patients;
3) both chronic invasive rhinosinusitis and granulomatous
rhinosinusitis were useful terms encompassing locally
invasive disease over at least 3 months duration, with
differing pathology and clinical settings; 4) fungal ball of
the sinusis preferred to either mycetoma or aspergilloma
of the sinuses; 5) eosinophilic mucin is preferred to
allergic mucin; 6) localized fungal colonization of nasal
or paranasal mucosa should be introduced to refer to
localized infection visualized endoscopically [30].
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K. T. Montone [40] distinguishes six forms of the
disease characterized by different clinical and diagnostic
features.

Invasive forms:

1. acuteinvasive (fulminantand necrotizing) fungal
rhinosinusitis;

2. chronic granulomatous fungal rhinosinusitis;

3. chronic invasive fungal rhinosinusitis;

Non-invasive forms:

1. saprophytic fungal invasions;

2. mycetoma (fungal body);

3. allergic (eosinophilic) fungal sinusitis.

As can be seen from the above classification,
K. T. Montone [40] retains subspecies of acute invasive
fungal rhinosinusitis.

Acute invasive fungal rhinosinusitis is the most complex
and dangerous form of the disease. It is characterized by
vascular wall damage, thrombosis and ischemic mucosa
and bone necrosis development, destruction of sinus
walls with further spread of infection into the orbit and
skull cavity [37, 45]. Histologically, vascular necrosis is
revealed inthe mucosa, where only scarce inflammatory
components are visible due to the rapid development of
the process [34].

Chronic granulomatous and invasive fungal
rhinosinusitis are observed in immunocompetent
patients and are endemic for India, Sudan, Africa and
the Middle East. Chronic mycosis is characterized by the
development of granulomatous inflammatory process
and extensive fibrosis.

The recently literature has described a new form of
non-invasive mycosis — saprophytic fungal invasion [37].
The essence of it is that the fungal colonization of PNS
usually takes place either during surgical intervention in
this area or in case of mucosa injuries. Deep invasion of
the underlying tissues is not observed in this case. Itisalso
emphasized that this form may precede the development
of a fungal body [31].

A second form of non-invasive form of fungal
rhinosinusitis is the fungal body. The English literature
often contains it called fungal ball [37].

This ball is an extra-mucosal interweaved fungal
drusen and hyphae, causing a minimal inflammatory
response of the mucosa [34]. For unknown reasons,
fungal balls are more commonly identified unilaterally in
the maxillary sinus [34, 39, 40]. Inflammation in the sinus
adjacent to the mucosa may be fibrinous or necrotic,
but the area of lesion is extremely limited.

Allergic fungal sinusitis is one of the most common
forms of mycosis [40]. Clinically manifested as banal
polypoid rhinitis [41]. A persistent recurrent allergic
rhinosinusitis, multiple polypectomies are typical of
the case history of this situation. Rhinoscopy most
often determines the swelling of the mucosa of
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the superior and inferior conchae and their diffuse
cyanosis [43].

To determine the main mechanisms of the pathological
process of the allergic fungal rhinosinusitis, it should
be noted that fungi begin to inhabit the sinonasal tract
during the first few months of life, however only a fraction
of individuals develop allergic inflammation [31].
A pathogenetic feature of the allergic form is that the
disease occurs in immunocompetent, atopic patients
who present with symptoms of chronic rhinosinusitis not
responsive to standard conservative medical therapy.
This form is seen more commonly in humid tropical
climate and large cities [38].

The pathogenetic basis of allergic fungal sinusitis is
the eosinophilic infiltration of the sinus mucosa. Then,
the sloughed epithelial cells are admixed with mucin
duringinflammatory reaction, Charcot — Leyden crystals
are formed, and the endoscopic examination of the
sinus determines the characteristic laminar pattern with
interweaving of rare scattered mycotic foci [45].

Classification of PNS fungal lesions definitely requires
improvement.

The existing classification does not reflect the
place of "secondary” mycoses, when fungal infection
is superimposed on primary bacterial diseases of
PNS [33]. However, the urgency of this problem is
beyond doubt. Therisk of secondary fungalinfectionis
significantly increased by the irrational use of antibiotic
therapy, including local, nasal and PNS surgery and
prolonged tamponade of the nose [33]. There is a
high probability of fungal colonization in patients with
long-lasting, recurrent rhinosinusitis. V. N. Krasnozhen
et al. [14] conducted an in-depth clinical, cultural,
mycological, and immunological study to determine
the circulating candidal antigen in the blood serum
of 60 patients with chronic rhinosinusitis resistant to
treatment. Fungal flora was found in 77% of cases:
Candida fungi in association with bacterial flora — in
39.6% of cases; Candida fungiin pure culture —in 12.4%;
Candida fungi in combination with mold - in 14.5% of
cases; mold —in 10.5%. There is a correlation between
the level of circulating candidal antigen in the blood and
the severity of rhinosinusitis, which, according to the
authors, indicates a transition from fungal colonization
of the nasal mucosa and PNS to the development of
invasive forms of the disease.

Thereby, the pathogens of fungal diseases of the
upper respiratory tract are very diverse. The forms
of their interaction with the macroorganism can also
have various manifestations, ranging from saprophyte
presence to severe generalized lesions that threaten the
life of the patient. Despite the considerable success of
modern mycology, many problems of fungal diseases
are far from being solved.
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PE®EPAT. 7% HaceneHns Mmpa ctpagaeT TYroyxocTblo. HapylieHne
cnyxa B EBpone Ha camom fene pacteT Ha 5% B rof, n3-3a yBenM4eHuns
LyMa 1 NporpeccupyioLero ctapeHuns HaceneHusi. CoBpeMeHHbI
noaxon, K aToi npobnemMe No3BONSET NOAAM paHbLUe U fyylle oue-
HUTb CTEMNEHb TAXECTU 3ab0oN1eBaHmMs. [oTeps Cryxa MOXET CNPOBO-
LMpoBaTh CoLMasibHYO HEMOJTHOLLEHHOCTb Ha paboTe 1 aoma. Kpome
TOro, CEPbE3HbIE N rNMYyOOKNE HAPYLLEHNS CIlyXa UMEIOT 3HAYUTENb-
Hble couManbHble NOCNeACTBUSA. DTN NPOGIEeMbl HE OrpaHNYMBalOT-
CS repmaTpuyeckuMmn naumMeHTamm, a KacarTcs BCEX UL, MOXNI0ro
Bo3pacTa. lNpecbuaky3nc n aeTckas noTeps cryxa sBnsoTcsa ABYMS
KJIMHMYECKMMU COCTOSIHUSMU, MPU KOTOPbIX UCMONIb30BAHUE CITYXOBbIX
annapaToB sIB/ISETCS OCHOBOMNONAralLyM U HACTOATENbHO PEKOMEH-
OyeTcs akTMBHOE COTPYAHMYECTBO MEX Y Bpadyamm 1 cneuyanuctamm
no CNyxoBbIM annaparam, CoCoOOHbIMM MOMOYb NMauVeHTaM YyyLLNTb
Ka4eCTBO XMN3HWN. HeCMOTPS Ha 3TO, UCMOJIb30BaHMeE CITyXOBbIX anna-
paToB BCE €eLLe He CTosb NonynsapHo. MNMponopuuvn noaen ¢ HapyLue-
HUSMU CrlyXa, KOTOPbIE BAaAET 1 MONb3YOTCS BCIOMOraTeibHbIMU
cpeacTBamMu, He nameHunmck 3a nocnegHune 40 net. Mbl MOXeEM UcC-
NpaBuTb 3TO CKYAHOE MCNOJIb30BaHWE, PerynsipHo nogH1MmMas Bonpoc
0 CTOMMOCTU, YNPaB/iSseMOCTU 1 yOOOCTBE CIIyXOBbIX annapaTtos.

KJTKOYEBBIE CJTOBA: TyroyxocTb, npecbuaky3uc, ClyxoBoi annapar.

BeepeHue

C TeyeHnem BpeMeHn GEeHOMEH ryX0Tbl CTAHOBUTCS
Bce 6onee 1 60osee cepbesHbIM, 1 3TO MPOUCXOANT HE U3-
3a GaKTUYeCKOro yBeIM4EHUs Y1ucna naTonornim cnyxa,
a, K CHaCTblO, N3-3a pacnpoCcTpaHeHus nHdopmaumu,
KoTopasi cnocobCcTBOBasa NOBLILLEHNIO OCBEAOMIEH-
HOCTW Bpadyen n nauneHToB. BcemupHas opraHusaums
3apaBooxpaHeHus (BO3) onpepenseT HapyLLeHne cnyxa
Y B3POC/IbIX KaK «MOCTOSHHbIV NOPOr ciyxa 6e3 noCTOpOoH-
Heln nomowwm (0,5-1-2 kl'u) ansa nydwero yxa 41 gb vnn
bonee». Y geteli Cc HapyLLleHMEM cllyxa onpenenseTcs
KaK «MOCTOSHHbIV MOPOr cilyxa 6e3 NOCTOPOHHEN NOMO-
ww (0,5-1-2 kl'u) pnsa nyywero yxa 31 b nnn 6onee» [1].

JIutepaTtypHbiii 0630p. Anuaemuonorus

Mo ouexkam BO3, 350 MnnanoHOB 4enoBek (TO eCTb
7% HaceneHust M1pa) CTPaAaloT TYrOyXOCThO, M OKMAAET-
Cs, YTO aTa uMdpa onpeneneHHo Bo3pacTeT B 6avxanune
HeckoJ1bko neT. [JaHHble BO3 Takxe nokasbiBaloT, Kak pac-
NPOCTPAHEHHOCTb HAPYLLEHWI CIyXa BO BCEM MUPE BO3POC-
Na 3anocneaHne Heckonbko neT. No oueHkam, B 1995 roay
BO BCEM MMpe HacunTbiBanocb 120 MMNIMOHOB YenoBeK
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SUMMARY. 7% of world populationis afflicted by hearingimpairment.
The hearing impairment in Europe is actually increasing by
5% a year due to increasing of noise exposition and progressive
aging of population. The modern approach to this handicap let
people know before and better the rate of deterioration. Ahearing
loss can provoke social handicap, at work, at home and at the
whole social life. Besides, severe and profound hearing impairment
had a considerable social cost. These issues are not restricted to
geriatric patient butit concern allaged. Presbycusis and infantile
hearing loss are two clinical conditions where the use of hearing
aidsis fundamental and a good cooperation between physicians
and hearing aid professionals is closely recommended and can
help patients getting better their quality life. In spite of this,
the use of hearing aids is still low. The proportions of hearing
impaired people owning and using aids have no changed for the
past 40 years. We can straighten this scarce use talking about
the cost, the manageability and the uncomfortable consideration
of hearing aids.

KEY WORDS: hearing impairment, presbycusis, hearing aid.

C TYroyxocTbto, Torga kak B 2001 roay, no oueHkam BO3, —
250 MUNAMOHOB YENOBEK, N3 KOTOPbLIX ABE TPETU XMBYT B
pasBuBatoLmxcs cTpaHax. O6Lwmne ypoBHU HapYLLEHW
CNyxa, 0 KOTOPbIX CO0BLLaN0Ch, TaKXe COrnacyTcs ¢
AQHaNOrMYHbIM NCCNEA0BAHNEM TYroyxoCTu B ABCTpanmu,
KOTOPOE BbISIBUJI0 0OLLYIO PacnpocTpaHeHHOCTb 16,6% cpe-
Om cybbekToB B Bo3pacTe 16 net u ctapLue. B HacToswee
Bpems npumepHo 16-17% B3pocnoro HaceneHus EBponsl
VMMEIOT HapyLLeHus cnyxa B 25 Ab nnu Bbille, 1 3TO HapY-
LeHVe cnenyeTt paccMaTpuBaTh, COrNacHo knaccuduka-
umm BO3, kak nerkoe, yMEPEHHOE nin Jaxe CEPbE3HOE.

Tyroyxoctb n ctapeHue

HokTtop Oasuc (1991; 1995) npencrasmn pe3ynsrathl
HaumoHansHoro nccnepoBaHusa cnyxa BenvkobputaHim
Mo pacnpocTpaHeHHOCTH noTepb 25 ab vnn 6onee, 35 nb
nnn6onee [2]. Pe3ynsratbl paboTbl NOATBEPX AN paHee
npoBeAeHHbIE UcCnenoBaHms B [laHnn, KOTopble nokasa-
JIN CPEaHIo0 CKOPOCTb yxyaweHus 1 b 3a 2 roga v okono
5-6 ob 3a gecatunetus. Taknm 06pa3om, ObII0 ycTaHOBIE-
HO, YTO CKOPOCTb YXYALLIEHWS CUIIbHO 3aBUCUT OT BO3pacTa:
yeMm cTapLue cyobekT, TemM 6osblLe yxyalieHne. B Bo3pac-
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Te cTapLue 55 neT 9T0T nokasaresib COCTaBASET NPUMEPHO
9 nb 3a pecatuneTtne, a B BO3pacTte A0 55 neT ckopocTb
coctasnsieT okono 3 ab 3a pecatunetune. B CLLA 6onee
9 MMnNMoHOB amepmrkaHues ctapwe 65 net n 10 munnu-
OHOB B BO3pacTe 45-64 net cTpagaioT OT NoTepu cnyxa
(HaumoHankbHbIM coBeT no npobniemam ctapenus, 1999) [3].

MNoTeps cnyxa y NoXunbIx Jloaen — TpeTbe No pacnpo-
CTPaHEHHOCTU, HO NOAAAIOLLLEECS JIEHEHNIO MHBANNAN3N-
pyioLLLee COCTOSIHME, nayLee 3a apTPUTOM U TMNEPTOHMEN
(AMmepukaHckasa akageMmuns ayamonorum). iccneposaHve
nokasanu, 4To npecobuakysnc nopaxaet okono 30% Hace-
neHus B Bo3pacTe 65 net u ctapuwe (Gat et al., 1990) n oko-
J10 NONOBUVHbLI JIIOAEN CTapLue 75 neT UMeT 3Ha4YUTESIbHYIO
TyroyxocTb (Cruickshanks et al., 1998) [4]. CamMbIM BaXHbIM
BOMPOCOM SIBMISIETCS BO3PACT YCTAaHOBKM AMarHO3a «Tyro-
YXOCTb», MOTOMY 4TO YEM BbILLE BO3PACT NALMEHTA, TEM HUXE
9P PEeKTUBHOCTL NPaBUbHON MHGopMaumn. K coxaneHuio,
Mbl BCE eLLie flafieku OT naeasibHo Moaenv oBLLEHNS C yya-
cTMem 60MbLUNHCTBA HAaCeIeHMS U BCEX COLMasTbHbIX Knac-
COB. BbbIJ10 NOACHNTAHO, YTO NALMEHThI B CPEAHEM OXUAAIOT
CEeMb JIET C MOMEHTA MOSIBNIEHUS EPBLIX CUMMTOMOB NOTEPU
Cllyxa, NPexae 4em OHM 06PaLLAI0TCS 32 MOMOLLBIO U K 3d-
PEKTUBHOMY peLLEHNIO. DTa 3a4EPXKa OKa3bIBAET OFPOMHOE
BNIMSIHWE HE TOMbKO HA MIAaCTUYHOCTb CITYXOBbIX KAHAJIOB U
LleHTpasIbHOW HEPBHOM CUCTEMbI N3-3a NOTEPU CIYXa, HO U
Ha YPOBEHb XM3HU NALMEHTA, MOTOMY 4TO HAPYLLEHME CITyXa
n3MeHsieT 60/1bLLIOE KOSIMYECTBO CEMEMNHBIX, COLMabHbIX
1 paboynx CUTyauUuii, peLleHne KOTOPbIX CTAHOBUTCS BCE
6onee 1 6onee CNOXHbIM. TYroyxoCTb, KOTOPOI AONIO Npe-
HebperatoT, MOXET BbI3BaTb CTPECC, YCTaIOCTb, MbILLEYHYIO
60J1b 1 HAaNPSIXXEHWE, U, C MCUXONIOrMYECKOM TOYKM 3PEHNS,
9TO MOXET BbI3BaTb OECMNOKONCTBO, AENPECCUIO, 3aCTEHYN-
BOCTb, MJIOXYIO CAMOOLLEHKY 1 M3019uMi0. He roBopst yxe o
TOM, KaKO€ B/IMSHME 3TO MOXET 0Ka3aTb HA OKPY>KAOLLLMX
MIOAEN, TaKUX Kak NapTHEPBI MO CEMbE, AETU U KONETN.
OpHVM 13 cambix CEPbE3HbIX MOCNEACTBUN NOTEPU ClyXa
SIBNSIETCS TO, YTO NALMEHTaM TPYAHO KBANMPULMPOBATLCS
Ha PbIHKE TPYAA UM COXPaHSITb CYLLIECTBYIOLLIEE MOJNIOXEHNE,
1 3TOT HaKT MOXET TaKXEe yXYALUNTb MPON3BOANTENIBHOCTD
W XXM3HEHHbI YPOBEHb.

CTOonT NOAYepKHYTh, YTO 3T NPOBAEMbI HE Orpa-
HUYMBAIOTCS repUaTPUYECKUMM NaLneHTamMmm, NnoToMy
4TO NPecburKyc — TO eCTb GUINONOrNYECKOE CTapeHne
CJIyXOBOW CUCTEMbI — MOXET BbITb B Bo3pacTe oT 30 o
40 net, N B KOHEYHOM UTOre OH AOCTUraeT ABYX TPETEN
cTapLue 65 net. BaxHo NOMHUTB, 4TO B 52% cny4aeB paH-
HVE CUMMTOMbI TYrOyXOCTU MOTYT pa3BmBaTbCs oT 35 a0
64 net. Ha paHHMX CTaansX NOTePsi C/lyxa MOXeT ObiTb OT
He3HauuTenbHom (20-40 ob) oo ymepenHomn (40-60 ob),
0COBEHHO /151 BbICOKUX HaCTOT.

PaHHAq oMarHocTuka TyroyxocTtu

KonnyecTtso naumeHToB CO cpeaHeit U TSxenon popma-
MW TYrOyXoCTu yBennumBaeTcsa Ha 5% B rog, n3-3a yBesnm-
YeHWs 3arpsa3HEHNS OKPYXKatoLLEN cpeapbl U NpOrpeccuB-
HOr O CTapeHusi HaceneHus. TeM He MeHee NPOLLEHT JIIOAEN,
KOTOpPbIE CTPAAAIT TYrOYXOCTbIO M NbITAOTCS PELLUNTDL 3TY
npobnemy, Bce eLle 04eHb HNU30kK: 37% He 3HatoT, a 30%
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13 ocTaBLMxcs 63% Hukorga He xoounu Ha obcnenosa-
Hue. TpeTb NALMEHTOB XAYT HE MEHEE TPEX NET, Npexae
yeM paccka3aTb CBOEMY CEMENHOMY Bpayy O CBOMX MPO-
Onemax, CBA3aHHbIX C NOTEPEN Cryxa. ATO 03HAYaET, 4TO
MacLuTabbl NpobemMbl NPOAOXKAIT OCTaBaTbCA HeO0-
OLLEHEHHbBIMU KaK B NiaHe NPOdUNakTUKK, TaK U IEHEHNS.

OTaTeHaeHums ocobeHHo 3ameTHa B tanmun. CornacHo
EBponeicknm anuaeMmnosiornieckM AaHHbIM, 75% ntanb-
SHCKNX MauMEHTOB CTPAAAlOT Ierkom nan yMmepeHHom
notepen cnyxa. HecmoTtps Ha TO, 4To 30% NauneHToB B
EBpone ncnosnb3yoT CnyxoBoW annapar ¢ paHHUMK CTa-
AvsmMu Tyroyxoctu, B Utanum a1o genatot Toneko 10% na-
LMeHTOB. To e camMoe NPOUCXOOUT NPU YMEPEHHOM nn
Tskenow notepsix cnyxa (60-90 ob), koTopble nopaxaroT
20% naumeHToB B EBpone n Utanun. Xota B EBpone oo
70% nonb3yloTCs CNyXOBbIMM annapartamu, B tanum —
Tonbko 50%. B nocnegHee BpeMs UMEETCS 3HAYNTENb-
HOE KOJIMYECTBO AAHHbIX O PACMpPOCTPAHEHHOCTU HEUC-
Nonb30BaHus cnyxoBbix annapatos B CLLUA n CesepHoi
EBpone. OCHOBHOI NCTOYHUK 3TOMN NHpOPMaLINK — OTHET
HaunoHanbHOro MHCTUTYTA KIIMHUYECKOrO MacTEPCTBA B
Benukobputanum (NICE), sensiowierocs yactbio Haumo-
HaJIbHOW CNyX6bl 34pPaBOOXPaHEHWS], ONMYONNKOBAHHbIN B
2000 roay (NICE, 2000), n oT4eT, B KOTOPOM CPaBHMBAIOT-
Cs1 cnyxoBble cny>6bl Bennkobputanum n CkaHOUHaBCKNX
cTpaH, onybnmkoBaHHble B 2001 roay (Sorrietal., 2001) [5].
Moapo6HbIe AaHHbIE MOKa3asu, YTO KOSIMYECTBO CITYXOBbIX
annapaToB, HA3HA4YaEMbIX B PA3HbIX CTPaHax, 3HaYUTENbHO
BapbupyeTcs. o oueHkam, B AHMUM 1 Yansce npuMepHo
8,1 MmnaMoHa 4enoBeK MMEIOT HAPYLLEHUS CNyXa, N3 KOTO-
pbix 0kono 90% cTpagaloT HEMPOCEHCOPHOM TYrOyXOCThIO.
MpubnuanTtensHo 1,4 MiH Yenosek, nnn 3,4% HaceneHus,
VMIMEIOT CNyX0Bble annaparbl, XoTs okono 10,4% HaceneHus
ncnonb3yoT nx ¢ nonb3oi (Nice, 2000; Davis, 2003) [6].
Takum 06pa3om, TONIbKO Kaxabli TPETUM N3 TEX, KTO MOI
Obl BOCMNONb30BaTLCA CIIYXOBLIM annapaToMm, BlageeT UM.
KonnyecTBo BCnomoraTenbHbIX CPEACTB, BblAABAEMbIX €Xe-
roOHO, COCTaBNSET OKOJIO MOYMUIIIMOHA, N3 KOTOPLIX TPETh
npeaoCcTaBAseTcst HOBbIM Nosb3oBartensam. [Npu onpoce
80 000 ameprKaHCKMX 4OMOX035ieK Obl10 BbISB/IEHO, YTO
15 800 yenoBek MMEIOT HApYyLLEHWE CNyXa, O4HAKO TOSbKO
3000 13 H1x menu cnyxoBble annapaTsl. [poueHT nioaen
C HapYLLEHVSIMM CIyXa, UMEIOLLMIX CITYXOBbIE annapaTbl B
CLUA, cocTaBnsieT okono 22%; Takum 00pasom, npumep-
HO KaXablil NATBLIA N3 TEX, KOMY HY>XXHO MMETb CJIyXOBOM
annapar, HOCUT €ro rno CPaBHEHMIO C KaXAbIM TPETbMM B
BenunkobpuTtaHun. BoamoxHas npuyinHa pasnnymiz Mexay
CLUA n BenukobpuTaHueli 3akoyaeTcsl B TOM, H4TO CIly-
XOBble annaparbl NpeocTaBNfioTCs 6ecnnaTHo B paMKax
HaumoHanbHol cnyx0bl 3apaBooxpaHeHns B Bennko-
OpuTaHuK, Toraa Kak 3a yCTaHOBKY CJIyXOBOro annapara
B CLLIA npuxoamtca nnatnte. HepooueHka aToi npobne-
Mbl 03Ha4YaET NACCMBHOE NPUHATNE NOTEPU CMOCOOHOCTH
NoJly4aTh CIYXOBblE CUTHAMbI, NAEHTUDNLMPOBATL 3BYKM,
ObITb B KYpCe OKpYy>KatoLLen cpefibl Uiv NoHUMaTb pasro-
BOPHbIE roJ10ca B LLUYMHOM unu Tuxoii obctaHoBke. daxe
€CJIM BHEOPEHME 3ayLLIHbIX C/TYXOBbIX annapaTos v umdpo-
BbIX TEXHOJIOTMIA BLIPOCSIO Obl, MCMOJIb30BaHME CITyXOBbIX
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annapaTtoB Bce paBHO 0CTaioCk Obl H3KMM. Kpome Toro,
ecTb 60/bLUME PA3SINYMSA B KOJIMHECTBE BCMIOMOraTesbHbIX
CNYXOBbIX CPELCTB, HE UCMOJIb3YEMBbIX B Pa3HbIX CTPaHax:
OKOJIO TPETU CIIYXOBbLIX annaparos, NpuHaanexatiux Be-
NMKOBPUTAHMM, HE UCTIOSIL3YIOTCS, M 3TOT NPOLLEHT BonbLUe
HabnopaeTca y Monoabix loaei. Okono 12% annapartos
B CLLIA He ncnonb3yiloTcs. TakXe BbICOKUIA YPOBEHb He-
MCMNOMb30BaHMSA CITYXOBbIX annapaToB HabMto4aeTcs 1 B
ABCTpanuu.

CooTBEeTCTBME U NMPEUMYLLECTBA UCNOJIb30BAHUS
CJIyXOBbIX annapaTtoB

ECTb HECKOBKO MPUYUH HENCMOIb30BAHNSA CITYXOBbIX
annapaToB. VimeeTcs pacxoxee CyxaeHne, 4To CIyX0OBbIe
annapaTbl HeyJ00OHbI W HE MOTYT PELLUNTL KOHKPETHbIE
NPo6eEMbI CO C/TYXOM, CTOAT CJ/INLLIKOM J0POro U KOMMO-
HEHTbI CTyXOBOro annapaTa IoMaloTCs B TEYEHME KOPOT-
KOrO BPEMEHM.

EcTb HEKOTOPbIE CBMAETENBCTBA O TOM, YTO UCMOJb-
30BaHue CNyX0BbIX annapaToB CHkaeTcs nocne 50 net
1 NOXWUIbIE 04N CKJIOHHBI UICM0J1Ib30BAaTb CBOM CPEACTBA
BbIOOPOYHO U NEPUOANYECKM, MOTOMY HTO 4SSt HAX NPU-
MeHeHMe MaIeHbKMX CNYXOBbIX arnnapaToB U nx 6aTapeek
€034al0T AN1s HMX 60sbLUYI0 Npobemy.

Tem He MeHee HOLLEHME CTyXOBbIX annapaToB OKa3bl-
BaeT 6,1aroTBOPHOE BAUSIHME HA COLManbHOE, 3MOLMO-
HanbHOE, NCUX0NOrMYeckoe U puanyeckoe dGnaronosnyyne
NaLMEHTOB U MX MOBCEAHEBHYIO AEATENBHOCTb. CnyxoBble
annapatbl NOMOralT 3aMenNTb YXyALEHWE NCUXONIOrn-
4eCKOro COCTOSIHMSA NaLMEHTOB, a TakXXe MOoryT o6paTunTb
BCNSITb COLMANbHbIE, SMOLVOHASbHBIE Y KOMMYHUKALMOH-
Hble ANCOYHKLNN, BbI3BaHHbIE HapyLleHeM ciyxa (Mulrow
etal., 1990) [7]. O6nacTu, B KOTOPbLIX C/TyXOBblE annaparhbl
oKa3blBalOT Hanbonee 6,1aroNpPUATHOE BO3AENCTBUE, — 3TO
coumanbHas Xn3Hb NONb30BaTENEN, yHaCTUE B FPYNMOBbIX
MEeponpUSTUSIX U CEMENiHbIE OTHOLLEHNS (KouknH, 2002) [8].
MNpenmyLLecTBa NOBCEOHEBHOMN XN3HN B pe3ysbTaTe HoLle-
HMSI CNYXOBbIX annapaToB, B YaCTHOCTU yNyYyLLEHME CEMEN-
HbIX OTHOLLEHWIA, CAMOOLLEHKW, MCUXNYECKOr0 300PO0BbS U
006LLLero COCTOSIHUS, ABAISOTCA HAMBonee 3Ha4YNTENbHLIMN
cpeau Tex, y Koro Hambornee Tsaxenas noteps cnyxa (Kou-
kuH 1 PoruH, 2000) [9]. YooBneTBOPEHHOCTb CNYXOBbIMU
annapaTtamu Tem Bblle, 4eM BosibLLe NoTeps ciyxa, 3a
ncknodeHnem Taxenon notepu cnyxa (Office of Hearing
Services, 2001). CnyxoBble annaparbl yny4liatoT odLiee
Ka4eCTBO XN3HW O0NbLLUMHCTBA Nosib3oBatenei (KoukuH,
2002). BnnsHme cnyxoBbIx annapaToB Ha Ka4eCTBO XM3HN
OEeMOHCTpUpyeTCcs TeM GaKTOM, YTO JIIOAN C HAPYLLIEHW-
AIMU cnyxa B 6oNbLUEeN CTeNeHN yBepeHbl B cebe, MeloT
6os1ee CUIbHYI0 CAMOOLLEHKY M JTYYLLIYIO KOMMYHUKATMBHYIO
dyHKUMIO, YEM TE, KTO HE CMOMNB3YIOT CIYXOBbIE annapaTsl
(Harless and McConnell, 1982) [10].

BocnpuHrMaemMoe Konm4ecTBO pakTOpOoB, BIUSIOLLMX HA
YAOBNETBOPEHHOCTb UCMONB30BAHMEM CJTyXOBbIX annapa-
TOB, CBSI32HO C 06 EMOM UX MPUMEHEHMS 1 CTEMNEHBIO NO-
Tepu cnyxa. CaMbiM pacnpoCTPaHEHHbIM MPENMYLLECTBOM
SIBNSIETCSH BO3MOXHOCTb Pa3roBopa B HEOObLLNX rpynnax
1 NpocyLnBaHns paamvo unv tenesmaopa. B uenom 6onee
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70% nonb3oBaTenen CnyxoBbixX annapaTos AOBOJIbHbI NN
O4YeHb JOBOJIbHBI CBOUMM annapaTtamu; B 1loO0OM ciyyae Ha
NOJMb3Y CAYXOBbIX aNnapaToB BAMSIOT IMYHOCTHbLIE U NCU-
XOJIOrMYECKUE XapaKTEPUCTUKN MONb30BATENEN, & TAKXE
NX KOFTHUTUBHbIE CMOCOBHOCTU. N0 BCEM 3TUM NpUYNHaAM
BaXHO, 4TOObI MPY paHHMX CUMNTOMaXxX TYroyxocTu na-
LMEHTbI 1 YAEHbI UX CEMbU MPOXOAUAN NPOBEPKY ClyXxa
M HaYann NPOLLECC ero BOCCTAHOBMEHWS, BKITIOHAIOLLNIA
nedYeHne y CeMenHoro Bpada, ayamonora, cneumanncra
no CNyxoBbIM annaparam. PacTylias TexHonornyeckas
9BOMIOLMSA U COTPYAHMYECTBO MEXAY ayamnonoramMmm u
cneunanMcTamMmm nNo CNyxoBbiM annaparamM No3BONSIOT
YLOBJIETBOPUTL CJI0XKHbIE MOTPEOHOCTN NALIMEHTOB C Ha-
pYyLLUEHUSIMU ClyXa HaasiexxalymmM 06pasom 1 NprUBECTU UX
K BOCCTaHOBJIEHWIO MOBCEAHEBHbLIX CMIOCOOHOCTEN.

Ponb npodeccnoHanos B 00cneaoBaHum cniyxa

CoTpyaoHUYECTBO MEXAY ayanonoramMmm v oTopuHona-
PUHronoraMmm UrpaeT OCHOBHYIO POJib, 0COOEHHO Koraa
nauMeHTbl NPOXOASAT OCHOBHbIE 3Tanbl, U 3TOT NPOLLECC
BbIXOAUT 32 pamMku NpeanncaHnsg Bpada um npuMeHe-
HWS CYXOBOro annapara. Ecnu peyb nget o getsax nnm
repuaTpuyeckux nauneHTax, Takon npouecc Tpedyet
cneumanbHbIX HABbIKOB U CTPOroro COTPyAHNYEeCTBa CO
cneumannctamu. Kpome Toro, npm notepe cnyxay B3poc-
JIOrO UK NOXMIOrO NAaLMEeHTa CKa3blBAIOTCS COLMASIbHBIE
OTHOLLEHUS U 3P DEKTUBHOCTL PaboThl, FyxoTa pebeH-
Ka J1loB0ro TMna 1 CTeneHn TAXeCTN SBNSeTCs ropas3ao
©onee cnoxHol npobnemoit, TpedytoLen apPekTUBHON
NEePBNYHON NPOPUNAKTUKU, PAHHEN ANArHOCTUKN U NPWU
HeobX0ANMOCTU HEMeIEHHOE NMPUMEHEHMWE CITYyXOBOr0
annapata u gnutensHas peabunuTtauus npouecca.

3apada ayamonora unm OToNapuHronora — nocTaBuUTb
paHHWI TOYHBIA AMarHo3s, TwartensHo cobupas Bce ane-
MEHTbl aHaMHe3a, 4TOObl PacKpbITb XapakTepPUCTUKMU,
NPOAOMKUTENBHOCTb U TUM MOTEPU CIyXa U BEPOATHOCTb
HacnepoBaHus. CneumanncTbl JOJIKHbI ObITb O4EHb OCTO-
POXHbI Npy paboTe ¢ aHAMHE30M, MOTOMY HTO Y/IMTKOBbIE
HapYLLEHNS YaCTO 3aBUCST OT AJINTENBHOIO BO34ENCTBUS
XPOHMYECKOro LWyMa B LWyMHOW paboyeit cpepe. O6bek-
TMBHbIE OTOCKOMUYECKME TECThI OTOCKOMOM U XXECTKUMM
ONTUYECKMMW BOSIOKHAMM [0Ka3bIBaOT, YTO MOryT ObITb
N3MEHEHNS YLLIHOM PAKOBWHbI, HAPYXXHOrO CIIyXOBOrO Npo-
xona v 6apabaHHoM NonocTu. uarHocTrka 40JXHa ObITb
3aBepLUeHa CyObekTVBHbIMU M 06 bEKTUBHLIMIM MPOBEPKAMM
CIyXa, KOTOPbIE MOrYT MOMOYb ONPEAEeNTb CTEMEHb MOTEPU
cnyxa, TUIM NoTepw cllyxa v BEPOSITHbIE CNOCO0bLI Ie4eHus.

3aTpaTtbl Ha HapyLUEeHUS Clyxa

O pacxopax Ha HapyLUeHUs Cryxa HET KOMIMIEKCHbIX
nccnenoBaHuii, paboT, OLEHNBAIOLLLMX 3aTPaThl HA MOTEPIO
cnyxa, B LeSIoM He npoBoamnocb. Hanbonee nonHoe vc-
CnefioBaHve No OLLEHKeE 3aTpar A1 06LLEeCTBA C HAPYLLEHN-
MU cryxa BeinonHanock Mohr et al. (2000) [11], B koTOpOMm
ObINN paccyUTaHbl CoLMasbHbIE N3OEPXKKM OT CEPbE3HBbIX
00 rnyBoKMX HapyLIeHWiA cnyxa. ABTOpPbI MOACHUTaNN, YTO
Taxenas unu rnybokas notepsi cnyxa 8 CLLUA ctout obLue-
ctBy $297 000 B TeHeHme X13HM YenoBeka. bonbluas yacTb
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3TMX pacxoa0B 00YCNOBIEHA CHUXEHNEM NPOV3BOANTEb-
HOCTW TPyAa, XOTS cneumanbHoe 06pa3oBaHune 418 AeTel
naet gononHuTenbHble 21%. Mcnonb3ys AaHHble U3 pas-
JINYHBIX NCTOYHUKOB, aBTOPbI MOMY4aIOT OLLEHKKN 3aTpar
Ha PasfiMyHbIE KOMMOHEHThI B Ux aHanuide. OgHako Mano
nHdopmMaLmMm 0 3aTparax NPV HE3HAYUTESbHBIX NOTEPSIX
cnyxa. Ans niogein ¢ ABYCTOPOHHEN MyXOTOM 3aTtparbl Ha
BCIO X13Hb npesbiwaoT $1 000 000. B cToMmocTs BXoAAT
npsiMble MEANLMHCKME 3aTpaThl (AMarHOCTMKa, noceLle-
HMe Bpaya, CBA3aHHbIE C MOTEPEN CNyXa, ayanonormieckoe
TECTMPOBAaHME, yCTAHOBKA CYXOBbIX annapaToB, PACXOA4bI,
CB$I3@HHbIE C APYrMU BCTTIOMOTaTesIbHbIMW YCTPONCTBAMM)
N HeEMeMLMHCKME (cneupnanbHoe obpa3oBaHne 1 3aTparbl
Ha peabunmTaumio, KOCBEHHbIE N3LEPXKKN NPOMN3BOAUTESb-
HOCTK). B Lenom CToumMocCTb HapyLueHusa cnyxa ais EBporbi
BCEX KJ1accoB cocTarnsgeT 284 mnpa espo 3a 2004 rog v
224 mnpp eBpo Ha Becb EBponenckuin cotos. Mpu oueHke
noTepb NPON3BOAUTENBHOCTU U 6e3paboTurubl B Benu-
KOOpUTaHMM ObINIO YCTAHOBJIEHO, YTO HApPYLLEHME Ciyxa 00-
xoamTcsi cTpaHe B 18 Mnpa GyHTOB CTEPAVHIOB. [loka3aHo
(Keren et al., 2002 [12]; Mohr et al., 2000), yto oTCyTCTBUE
y4eTa ncmxocouyanbHbiXx 3OPEKTOB MOXET NPUBECTU K
HeJ0O0LEeHKe 3aTpaTt Ha HapyLleHUs cyxa. 9To 0COBEHHO
aKTyanbHO B C/ly4ae NOXuWibIX N0AEN, A5 KOTOPbIX MNCU-
xocoumanbHble 3 dekTbl MOryT OblTb 3HAUUTESIbHBIMU, HO
0151 KOTOPbIX 3aTPaThl HA MOTEPIO NPON3BOAUTENBHOCTU U
MEANLMHCKNE PACXOAbl HEBENKM MO CPABHEHUIO C APYIN-
MW BO3PACTHBLIMU rPyNnamMm.

TyroyxocTtb B eTCTBe u npecOuakysuc

Janee cnenyet onnucaHue ABYyX OCHOBHbIX aCMeKTOB:
OJMH KacaeTcs NoTepw cayxay AeTen, a apyrom — npec-
OVKyC, OBa KIIMHNYECKUX COCTOSHUS, NPU KOTOPbIX UC-
NoJib30BaHME CIIYXOBbIX arnapaToB BKJIKOYEHO B KJINHU-
YeCKNIn N ANarHoCTUYECKUI NMPOLLECC, KOTOPbIN Hapsaay
C TepaneBTUY4EeCKUMN N peabunnTaumoHHbIMU MepamMm
BKJIIOYAET COTPYAHMYECTBO Bpayen 1 CrneunanmcTos no
CnyxoBbIM annaparam. Ponb Bpayei nmeeT OCHOBOMNoONa-
ralollee 3Ha4eHne A5 HanpasJ/ieHNs NaLNeHTOB NN PO-
Jutenei c AeTbMM1 C HapyLLEHUSIMI CilyXa, HTOObI AaTb UM
PaHHIO ANArHOCTMKY U MHCTPYKLLMK O OO0 BO3MOXHOW
npodunakTuke. OWMBOYHO UM NO3JHO BbICTABIIEHHbIN
OMarHo3 JeTcKol TYroyxocTu, TpebyoLwmin MeguumMHCKOro
WJIN XUPYPrUYecKoro nevyeHns, NpMMeHeHns CllyxoBoro
annapata unn peabunuTtaumumn, MoXeT NPUBECTU K TOMY,
4YTO OTCPOYEHHAs Tepanus nomMmellaeT pebeHky ¢ Hapy-
LLEHNEM CJlyXa UCMPaBUTb HENpPaBuibHOE NPUobpeTeHNe
3TUX HEPBHO-NCUXOPU3NHECKNX MEXAHU3MOB, KOTOPbLIE
OynyT onpenensatb A3bIKOBOE pa3BuTue pedbeHka. B To
BpeEMSs Kak rnepBuyHas npodunakTmka aenseTcs obs-
3aHHOCTbIO CEMENHbIX BpadYen, akyLepos, NeanaTpoB U
OTOJIAPUHIONOroB, BTOPUYHadA NnpodunakTnka OCHoBaHa
Ha CKPUHUWHIe HacefleHns 1 HarnpasJieHa Ha BbIsiB/IEHWE
BO3MOXHbIX HOCUTEJIEN HAPYLLUEHW Clyxa Kak MOXHO
paHbLUe, 4TOObl Ha4aTb PaHHEE NIeYeHME HAPYLLEHWNIA NN
3a4epxku passuUTus. NpUUYNHBI LETCKON TYrOyXOCTM MOX-
HO pasfennTb Ha ABe MakpOorpynmnbl: HACAeACTBEHHbIN
(peueCccmBHbIN, OOMUHAHTHBIN U CBA3AHHLIN C MOJSI0OM)

45

NN NpOBpPETEHHBIN (MPeHaTanbHbIA, NeEpPUHATANbHBIN U
MOCTHATaSIbHbIN), BKJTIOYAOLLMIA:
— NMpeHaTanbHbIN:
— UHDEKLMOHHBIN (BHYTPUYTPOOHLIE MHDEKLNY;
— TOKCUYECKMIA:
— 9K30reHHbIN: aNKOroJfib, HAKOTUH, NEKapPCTBEH-
Hble CPeacTBa;
— 3HOOreHHbIN: puabeT, HedponaTus;
— NepuviHaTaNbHbIN: FTMAOKCUS, XENTYXa;
— MOCTHaTasIbHbIN:
— MHDEKUMOHHBIN (GakTepuasbHbli, BUPYCHbLIN);
— TpaBMaTU4eCKUNi;
— TOKCUYECKUI (aMUHOTNNKO3M,).
HacnencTBeHHbIE NPUYMHBLI COCTaBNAOT 25% OeTCKON
rnyxoTbl. V13 H1x 70% ayTOCOMHO-PELLECCUBHBIN, 25% ayTo-
COMHO-A0OMUHAHTHbIV 1 5% CLIeNNEHHBIX C X-XPOMOCOMO.
N3 75% nprobpeTeHHbIX NpuynH: 0T 14 fo 21% aBnsioTcs
[0pOJ0BbIMU, NPUMEPHO 15% — nepuHaTanbHLIMM U OKOO
15% — nocTHaTabHbIMW. Heckonbko nporpamm 6binu 3any-
LeHbl B Utanumn n EBpone ans obecneveHns paHHen ama-
FHOCTVKW, HANPUMEP, HEOHATANbHbIN CKPUHWHT, KOTOPLIN
NPOBOANTCS B HEKOTOPLIX BOBHMLLAX C MOMOLLLIO 0TOAKY-
cTnyeckom ammuccemm (OA3). Ecnmn 9T TECTbI NPOBOASTCS B
nepBble HW MOC/Ee POXAEHUS, OHU MOTYT COCOOCTBOBATh
BbISIBJIEHMIO HAPYLLEHWI B LIEHTPASIbHBIX CITYXOBbIX KaHAIax
1 ObITb B COCTOSIHUN OTOOPAaTb HOBOPOXAEHHbIX, KOTOPbIE
HY>XXJAI0TCH B LOMOJSIHUTENBbHBIX MPOBEPKaxX NOPOKOB pas-
BUTMS, C NMOMOLLIbIO 6onee 0BLIMPHBIX ayanoornieckmx
TECTOB, TAKUX KaK C/TyXOBbI€ NOTEHLMANbI, KOMMbIOTEPHASA
TOMOrpadvsi UM MarHUTHO-Pe30HaHCHasa ToMorpagums.
B nepmatpuyeckom BO3pacTe peabunmtaumio cnyxacnenyet
Ha4YMHaTb Kak MOXHO CKOpee, YTOObl MOMOYb AEeTSM C Hapy-
LLIEHUSIMW CIyXa NPaBUIIbHO Pa3BUBATh A3bIKOBbIE HABLIKU
N NINYHOCTb. PaHHsa AmMarHocTika noTepu cnyxa v GbicTpas
peabuamTaums cnyxa ¢ NoMOLLbIO CITYXOBbIX annapartos
MMEIOT OCHOBOMOJAraloLLee 3Ha4eHVE 415 Pa3BUTUS A3bIKa
M IMYHOCTKM Y AETEN C HapyLueHusiMmn cnyxa. Ecnn noteps
Clyxa ouarHoCTUpPYyeTCS B NepBble 6 MECALEB XN3HN, TO
BOCCTaHOBJIEHNE MOXET Npnbnm3nTbes k 80%, B TO Bpemsi
Kak oHO nagaet o0 60%, ecnv aMarHo3 NocTaBneH ot 25 oo
34 mecsiueB. bnarogaps nporpaMmam CKpYHMHIa HOBO-
POXOEHHbIX, KOTOPbIE CEeNYac LMPOKO PaCNpPOCTPaHEHbI
B HECKOJIbKMX Pa3BUTLIX CTPaHaXx, CPeaHMIA BO3PacT Bnep-
Bbl€ BbICTaBJIEHHOI0 AnarHo3a pes3ko cHuauics. CnyxoBble
CNocoBHOCTUN pedeHkKa Tak>Xe MOryT ObITb MU3MEpPEHbI C Mo-
MOLLLbIO 06 EKTUBHBIX TECTOB, Taknx kak OAD 1 CiyxoBoW
otBeT cTBosIa Mo3ra (COCM). Tect OAD namepsieT 3ByKOBble
BOJIHbI BO BHELLIHEM CITYXOBOM KaHase, KOTOPbIE FEHepUpY-
I0TCS1 BHELLIHUMMW PECHUYHBIMU KNIETKAMM YIIUTKM B OTBET HA
cTmynbl. OQHAKOo 3TOT TECT HE MOXET NPEeA0CTaBUTb NPO-
CTYI0 N1 MOHMMaHUsi MHOPMALLMIO O CTENEHN NOTEPU CNyXa
WX TOYHYIO OLIEHKY ayauoMeTpuyieckmnx noporos. Hao6o-
poTt, Tect COCM namepsieT peakLmu, KOTOPbIE Bbi3bIBAOTCS
Ha CTBOJIE MO3ra 3ByKOBbIMY CTUMYNIaMU, U €ro NPOLLE UC-
NoJIb30BaTh 419 OLLEHKMN BICOKOYACTOTHOM NOTEPU Clyxa
1 TOYHBIX ayAN0-METPUHECKMX MOPOrOoB.
PaHHs9 guarHocTuka TyroyxoCTy Uau riyxoThl B AET-
CKOM BO3pacTe A0/1XKHA CONPOBOXAATLCS CKOPENLLUM
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npyMeHeHneM npoTesa (4BYCTOPOHHWUI C/TyX0BOM anna-
par), 4ToObl n36exaTb HEMOTbI B CJly4ae 0JIMHIBasIbHOM
noTepu Cnyxa unm coxpaHuTb NPUOBPETEHHbIE S3bIKOBLIE
HaBbIKW B CJly4ae NOCT/IMHIBaJIbHOM NoTepwu ciyxa. [locTto-
SIHHOE MCMNOJIb30BaHME CJYXOBbIX annapartoB 0COOEHHO
BaXKHO (ClyX0OBOW annapat HeoOX0AMMO HOCUTb B TEYEHWNE
604 pPCTBOBAHUS, N peBEHKY HY>KHO MOMOYb MPUBLIKHYTb K
Hemy). Takum 06pa3om, Hagnexallee obpasoBaHue ans
poauTenen 1 LWKOJIbHbIX y4UTeNen, BKto4as npasuiibHbIN
NOAXOL U NPUHATUE AEeTeN C HapyLUEHNSIMIN CIyXa, YPe3BbI-
YanHO BaXKHO. XOTS MCNOJIb30BaHWE C/TyXOBOIro annaparta
He Bceraa HeobxoaMMo AN YMEPEHHOW TYroyxoCTu, rae
noroneamnyeckoe o6pasoBaHNEe UMEET OCHOBOMOJIaraLee
3Ha4eHue 4119 CrpaBneHns u/Mnm CoXpaHeHUs 3bIKOBbIX
HaBbIKOB y pebeHka. C Apyroi CTOPOHbI, UCNOJIb30BaHNE
CJIyXOBOro annapaTa HeobxoaMMo A5 BblpaXXeHHOM No-
TepU Cnyxa, a Takxe NpUMeHeHne KoxJieapHoro annapara
nns rnybokoi notepu cnyxa. B nlo6om cnyyae noronegu-
yeckasi Tepanusi Bcerga uUMeeT nepBoCTENeHHOE 3HaYeHe,
4TOObI FNYX0i pebeHOK MO Pa3BUBaTh A3bIKOBbLIE HABbLIKM.
Llenamun npuMmeHeHus CyxoBOro annapara siBAsTCs X0-
poLUNiA pe3yNLTaT B CIYXOBOM PYHKLMN U aKLEHTUPOBaHNE
Ha Hanbonee ocnabneHHbIX YHacToTax.

TeM He MeHee ObIBaeT AO0BOJIbHO CIIOXKHO TOYHO ANd-
depeHUMpOoBaTb TAXESYIO MOTEPIO Clyxa OT FyOOoKOM,
a nocnefHIo — OT FyXoTbl. AyanomeTpuyeckoe obcre-
[OBaHVe He Bcerga JOCTOBEPHO, MOTOMY YTO NaLMEHTbI
CJINLLIKOM MOJIOZLbI, ¥ OHU HE MOTYT 06eCneynTb Ka4eCTBEH-
HOe COTPYOHMYECTBO BO BpEMS ayaMOMETPUYECKOro TecTa.
OpHako 06 BbEKTMBHBLIX TECTOB HEA,OCTATOYHO, MOTOMY HTO
npw TSXXeno 1 rnybokoi NoTepe cnyxa ctaneamanbHblii
pednekc He onpepenseTcs, a 06opyaoBaHNE HE MOXET
M3MEPUTb PEAKLIMIO, BbI3BAHHYIO CTUMynamu Boie 90 ab.
Mo aTM NpryrHam paHHee NpUMeHeHne CIIyxXoBOro an-
napara BO3MOXHO U Ha KJIMHUYECKUX NPEANONIOXKEHUSX,
HanpuMmep, Hanan4me UCKaxKeHuin cnyxa, KoTopble ABNs-
loTca 6osiee cepbe3HbIMM A1 BbICOKUX YAaCTOT U MEHee
CePbEe3HbLIMU AN151 HU3KNX YAaCTOT MU BAXHOCTb Noayep-
KMBaHNA HU3KMX YaCTOT B Ha4Yasie A3bIKOBOIrO Pas3BuTUS.

Mpecbuaky3nc MoxeT BbITb ONpeaeneH Kak CHUXEHNE
YyBCTBUTESNIBbHOCTU CiyXa U3-3a CTapeHNSsI CJTyXOBOM CUCTEMBI.
OTO He peaynbraT nartonornm, a ckopee, Gprusmonornyeckas
VHBOJIIOLLMSA C yYacTMeM nepudepuyeckon 1 LLeHTpasibHOM
CJTyXOBOW cucTeMbI. HelpoceHCopHble HapyLLeHNs 0ObIYHO
CUMMETPUYHBI U XapakTepusyoTCs MeAJ1IEHHbIMU 3BOSIIOLMN-
OHHbIMW HAPYLLEHNSMMW YalLLle Ha BbICOKMX YaCTOTax.

CHuxeHne cnyxa MOXeT NPOosBAATLCS ABYMS CMO-
cobamu:

—NPOrpeccrBHOe ABYCTOPOHHEE, CUMMETPUYHOE CHU-
>XEeHWeEe YyBCTBUTENIbHOCTM K TOHaM BO3QYLLIHOM U KOCTHOM
NnPoOBOANMOCTY,;

— HapyLleHne pacno3HaBaHusa peyn, KOTOPOoe ToXe
MOXHO OXUAaTb OT TYrOyxoCTH.

Mpecbuaky3nc Bo3HMKaeT nocse 60 net, npuyem HeT
pas3anynii oT nosa nnu packl. PacnpocTpaHeHHOCTb COo-
cTaBnseT 7% oT nonynsaumMm npu oTcyTcTemm 3abonesa-
HWIA, TaKNX KaK AnabeT, rmnepamnuaemusi, BO3aencTene
LymMa nnm OTOTOKCUYEeCKUE npenapaTtsl, YsM ayamome-
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Tpuyeckme kpuBble 6onee UM MeHee COOTBETCTBYIOT
KpMBOI ons npecbuaky3uca. PaHHMe cMMnToMbI Npec-
Ouakyaunca — 9T0 pacnpocTpaHeHHas NoTepsi ciyxa Ha
BbICOKMX 4aCTOTaX U HEKOTOPbIE TPYAHOCTM B BEAEHUN
pasroBopa C HECKOJIbKUMU NII0AbMU OOGHOBPEMEHHO, OCO-
©€eHHO B LUYMHOI 06cTaHoBKe. MoXeT ObiTb LUYM B yLIAX,
pexe — roJIOBOKPYXEHME.

ToHanbHas ayauomeTpuyeckas Kpreasi mokasblBaeT
B LLEJIOM CUMMETPUYHYIO AIBYCTOPOHHIOK HEMPOCEHCOP-
HYI0 NOTEPIO CIyXxa, KoTopas NpeobnafaeT A/is BbICOKMX
yacToT. Bo BCcex ocTanbHbIX Cnyyasix ayaguomMeTpuyeckas
KpurBas mbo nnockas, nnbo Bocxoasuias. Co BpeMeHeM
HECKOJIbKO NCCNeA0BaHNM NbITANVNCh HANTU KOPPENaLUN
MeXay TMnamuv ayamoMeTpu4eCcKom KPMBOM N MPUYNHAMMU
Tyroyxoctu (Crowe et al.). B pe3synsrate 6binm knaccudu-
LMpOBaHkbI ABa pa3HbiX BUaa npecbuakysnca:

—ybbiBatoLas ToHabHas KpMBasi C OCHOBHbIM BbICOKO-
4aCTOTHbIM YXyALLEHNEM Ha 6a3asibHbIX 3aBUTKAX YSIUTKMK;

— NporpeccupyioLLas noTeps ciyxa Ha BbICOKMX Ya-
CcTOTax n3-3a atpodun HepBHbLIX BOSIOKOH B Ba3asibHbIX
3aBUTKAX YIINTKU.

Mocnenyowme nceneposannsa Schuknecht n Gacek
BbISIBUJIV YETbIPE TUMA ayAMOMETPUYECKNX KPUBBIX:

— CEHCOpHbI Npecbunakysunc;

— HEBPOJIOrMYECKNI NpecOnakysunc;

— meTabonumyeckuii npecburakysuc;

— MexaHudeckunin npecobunakysuc (13).

Takxxe MOXeT BCTpevaTbCa COCyauCTbI nNpeconaky-
3UC, roe HapyLeHns NpoONCXoasaT BCNeaACTBME rnunep-
nepdy3nm KPOBEHOCHBLIX COCYAOB B COCYAVUCTOM NOJO-
CKe BHYTPEHHEro yxa, 1 LLeHTpasbHbli npecbunakysmnc —
BC/IeACTBME aTPOdUM HEMPOHOB YIMTKOBOIO 9403 U LLIEH-
TpasibHbIX CIIYXOBbIX KAHANOB C CUMMETPUYHON ABYCTO-
POHHEN HEMPOCEHCOPHOM NoTepen cnyxa. BokanbHble
TECTbl HaCTO NOMIE3HbI, MOCKObKY OHM MOTYT MOKa3bIBaTb
HapyLUEHNS YCBOSIEMOCTU PEYU, N3-3a YEr0 rOSI0C MOXET
nckaxarbcsl, NpuyeM aT1 NPosiBNIeHNs YacTo ObiBaloT 60-
Nee Cepbe3HbIMU, YEM TOHAJIbHbIE CITYXOBbIE HAPYLLEHUS.
MccnepoBaHue ctaneamanbHOro pedJsekca no3ponseTt
anddepeHuMpoBaTh MexaHN4YeCcKunii npecburakysnc ot
HEBPOJIOrNYECKOrO.

Y nOXmnbIX NaLUMEHTOB HA3HAYEHME U aganTauus Cny-
XOBOrO annapara MHor4a 04eHb CNOXHbI. JLleNncTBUTENBHO,
JMarHo3 JosmkeH 6bITb ONTUMM3NPOBAH M aganTUpoBaH
LS NOXWIbIX NaUNEHTOB, YTOObl PACLUMPUTL X UCMNOJSIb-
30BaHMe cnyxonpoTte3upoBaHus. CnyxoBon annapart
[onXeH ObITb OTPErynMpoBaH C y4eTomM pakTUYeCKUX
YCNOBUI UCMNOJIb30BaHUS U B 3aBUCMMOCTHM OT TpeboBa-
HWIA NaumeHTa k obLeHunto. MpaBunbHOE UCNONb30BaHNE
CNyXOBOro annaparta BKJlo4aeT Tpu aTana:

—ornpegeneHue cTeneHn NoTepu Ciyxa, BKio4atoLlee
ayaANOMETPUYECKOE UCCeJ0BaHNE;

— HaACTPOiKa 1 perynmpoBkKa Cilyx0BOro annapara (co-
OTBETCTBME C/lyXOBOro annapara notepu cnyxa — pery-
IMPOBKA MakCUMabHOM MOLLHOCTH, PErYIMPOBKA TOHA
annapara);

— TECTMPOBaHME CNyXOBOro annapara (Tectmpyercs
C NMOMOLLbIO ayaANoOMeTpa, NpoBepka Bkaapiwa, Habnto-
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[eHve 3a nauneHToM, 4ToObl yBUAETb, Kak OH/OHA MC-
noJsib3yeT annapar).

Mpwu HOoLWEeHU CNYXOBOro annapara nauneHTy Heoo-
X0OMMO 00paLLaTbCA K CYPAOJIOry Kaxable Tpy Mecsua,
a nccnegosaHme ciyxa gOJIKHO NPOBOAUTLCS KaXdble
LLIeCTb MECSILIEB.

3aknioyeHue

Taknum 06pa3om, B HACTOSALLLEE BPEMS OKOJI0 22% Ha-
ceneHuns EBponkl B 60bLUel UM MeHbLUEN CTEMNEHN
CTpajaloT HapyleHnamu cnyxa. o oueHkam, Yepes
20 net B EBpone 6ynet okono 100 MunnmnoHos noaei
C TyroyxocTblo. LLInpokas cteneHb HapyLleHns cnyxa
oKasblBaeT 00JIbLLOE BIAHME Ha 06LWEecTBO. Y 60JbHbIX
3TO MOXET BbI3BaTb OANHOYECTBO, AENPECCUI0 N HU3KYIO
CaMOOLLEHKY. DTO BNUSIET HA CEMbIO 1 Apyrue 6nmskne
OTHOLLIEHUS, U NIOAN C HAPYLLUEHMSIMU CITyXa MOTYT UC-
NbITbIBATL NPEAPACCYOKN N XXeCTOKOe 00paLleHme N3-3a
CBOEW MHBaNMAHOCTU. ViccnepoBaHus B BenukobputaHum
n CkaHOVHaBMM Noka3anu, 4To B cpegHem 0koso 3% Ha-
CeneHvs UMEIOT CIYXOBOM annapar. 9TO 03HA4YaeT, YTO
MeHee OfIHOI 0 U3 TPEeX YesI0BEK Nosy4aloT HE0BX0ANMYIO
nomoulb. bonee TOro, N3 TeX, KTO UMEET CNYXOBbIE an-
naparbl, 0ObIY4HO MCMOMNbL3YIOT TOJLKO ABE TPETU. Taknum
006pa3oM, MHOrMe NIoAN UCTbITLIBAIOT HEraTUBHbLIE MO-
cnencTeus Tyroyxoctu. CnegyeTt OTMETUTb, YTO MPONop-
LM NIOAEN C HAPYLLEHUSIMU CNyXa, KOTOPbIE BAAAEIOT U
NMONb3YIOTCS BCMOMOraTenbHbIMU CPeACTBAMU, CyLLE-
CTBEHHO He n3amMeHunuce 3a nocnegHmne 40 net. N ato
HECMOTPS Ha AOCTUXEHUS TEXHOJIOMMIA, KOTOPLIE YiyY-
wanu npon3BOANTENBHOCTb U BHELUHWIA BUJ, CITyXOBbIX
anmnapaToB Ha NPOTSHXXEHUN MHOTUX NeT. CnenyeT Takxe
OTMETUTb, YTO BOJILLUMHCTBO U3 TEX, KTO MOJIb3YEeTCs CI1y-

JINTEPATYPA

a7

XOMpOTE3UPOBaHNEM, OOBOJIbHbI UV OYEHb AOBOJIbHbI.
CywecTByloT y6eauTesbHble A0Ka3aTenbCTBa TOro, 4To
MCMoJIb30BaHME CIyX0BbIX annapaToB obecneynsaeT
3HauYnNTesIbHOE MOBbLILLEHME 06LLLEro Ka4yecTBa XN3HMU.
MoM1UMO 04eBUAHOIO NPOrpPeccUpoBaHNS B 00OLLEHWMN,
OHW MOTYT YNYHLLIMTb NCKXoiornyeckoe GyHKLMOHMPO-
BaHue, 340P0BbE, COLMAlbHYIO XNU3Hb U CEMEHbIE OT-
HOLLEHUs. DTN NpenMyLLLecTBa 06bIYHO NOABAIOTCS Ha
paHHMX 3Tanax HOLLIEeHNsI BCMIOMOraTesibHbIX CPeACTB U
COXPaHSATCH B TEHEHME BCEMO BPEMEHU NCMOJSIb30BaHUS
CNyXOBbIX annapaTtoB. bbino nokasaHo, YTO BblpaXXeHHas
TYFOyXOCTb U FyX0Ta SBASIOTCH OAHUMU U3 CaMbIX [0-
porux 3aboneBaHnii B Te4EHNE XN3HU, KOTOpble CTOSAT
60sblLEe, YEM UHCYNLT, AaNWUIENncus unn WwmnsodbpeHus.
OpHako nMeeTcst HeMHOT0 MH(OPMaLIMK O COLMASTIbHbBIX
3aTpaTax Ha MeHee cepbe3Hble HapyLLeHWs cryxa, Mno-
3TOMY Mbl AEMCTBUTENBHO MOXEM PELUNTL 3Ty Npobiemy,
1 OOHVM U3 PeLLEHWN ABNSETCA COTPYAHMYECTBO MeXay
Nlop-BpaYamMm 1 Bpasammn-cypaosioramu.

BbiBOAbI

1) icnonb3oBaHme CnyxoBbIX annapaToB 06a3aTesibHO
npuv npecbuaky3unce 1 TYroyxocTu B 4€TCKOM BO3pacTe.

2) Heob6x04MMO MMEeTb XOPOLLEee COTPYAHNYECTBO
MeXy BpadamMu 1 cneumanmctaMmm no CiyxoBbiM arna-
partam, KOTOPOE MOXET NOMOYb MauMeHTaMm ynyyLnTb
Ka4yeCTBO XU3HMW.

3) Yucno nauneHToB C HapyLLIEHNAMM Clyxa, KOTO-
pble NCMOJIb3YIOT CYXOBbIE annapaTtbl, He MEHAETCH
nocnepHue 40 ner.

4) OTCcyTCTBME POCTA MPUMEHEHNS CITyXOBbIX annapa-
TOB 3aBUCUT OT CTOMMOCTU, NPOCTOTbI MCMNOJIb30BAHUSA
1 HeyaoOHOIro HOLLEHUS.
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SUMMARY. 7% of world population is afflicted by hearing impairment.
The hearing impairment in Europe is actually increasing by
5% ayear due to increasing of noise exposition and progressive aging
of population. The modern approach to this handicap let people know
before and better the rate of deterioration. Ahearingloss can provoke
social handicap, at work, athome and atthe whole social life. Besides,
severe and profound hearing impairment had a considerable social cost.
Theseissues are not restricted to geriatric patient butit concernallaged.
Presbycusis and infantile hearing loss are two clinical conditions where

Introduction

The deafness phenomenon has become more and
more severe over the time, and this is not due to an actual
increase inthe number of hearing pathologies, rather —and
luckily —to the spread of information which has contributed
to increasing physicians' and patients' awareness. The
World Health Organization (WHO) defines disabling hearing
impairment in adults "a permanent unaided hearing
threshold level (0.5 — 1 — 2 KHz) for the better ear of 41 dB
or greater”. In children disabling hearing impairment is
defined as "a permanent unaided hearing threshold level
(0.5-1-2KHz) for the better ear of 31 dB or greater” [1].

Literature review

Epidemiology of Hearing Impairments

According to the estimates by the WHO, 350 million
people (i. e. 7% of world population) are afflicted by hearing
impairments and this figure is expected to definitely rise
in the next few years. Data from the WHO also show how
the prevalence of hearing impairment has increased
worldwide in the past few years. In 1995 it was estimated
that there were 120 million people with disabling hearing
difficulties worldwide whereas in 2001 the WHO estimate
was 250 million people, of who two thirds live in developing
countries.

The overall levels of hearing impairment reported
also agree with a similar survey of hearing impairment in
Australia which found overall prevalence of 16.6% among
subjects aged 16 and over.

Atthe present time approximately 16—-17% of the adult
population of Europe have a hearing impairment of 25 dB
BEHL or greater and this impairment should be considered,
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the use of hearing aids is fundamental and a good cooperation between
physicians and hearing aid professionalsis closely recommended and
can help patients getting better their quality life. In spite of this, the use
of hearing aids is still low. The proportions of hearing impaired people
owning and using aids have no changed for the past 40 years. We can
straighten this scarce use talking about the cost, the manageability
and the uncomfortable consideration of hearing aids.

KEY WORDS: hearing impairment, presbycusis, hearing aid.

according to the WHO grading, as mild, moderate or even
severe.

Hearing Loss and Aging

Davis (1991; 1995) presents the results of the UK National
Study of Hearing according to prevalence of losses of 25 dB
or more, 35 dB or more [2]. There was a good agreement
between the results of two surveys in UK and Denmark
which showed a mean rate of deterioration of 1 dB over
2 years, and around 5 to 6 dB per decades. The rate of
deterioration was found to be highly dependent upon age,
the older the subject the greater the deterioration.

Over the age of 55 the rate is approximately 9 dB per
decade, while under 55 the rate isabout 3 dB per decade.

Inthe USA more than 9 millions Americans over the age
of 65 and 10 millions aged 45-64 are affected by hearing
loss (National Council on the Aging, 1999) [3]. Seniors
hearing loss is the third most prevalent, but treatable,
disabling condition behind arthritis and hypertension
(American Academy of Audiology). Research shown that
presbycusis affects about 30% of the population aged
65 and over (Gat et al., 1990) and that about half of over
75 years old have significant hearing loss (Cruickshanks
et al., 1998) [4]. The most important issue is the age of
hearing loss diagnosis, because the higher the patient’s
age, the lower the efficiency of correct information.
Unfortunately, we are still far from anideal communication
pattern involving most nations and all social classes. It
was estimated that patients allow seven years to elapse
as an average since the appearance of the first hearing
loss symptoms before they seek for help and an efficient
solution. This delay impacts enormously not only on the
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plasticity of auditory canals and central nervous system
due to hearing loss, but on the patient's life standard,
because hearing impairment alters a great number of
common-life family, social and working situations whose
solution becomes more and more difficult as the time goes
by. An hearing loss that is neglected for long can cause
stress, tiredness, muscular pain and strain, and, from a
psychological perspective, it can provoke anxiousness,
depression, shyness, poor self-esteem andisolation. Not to
mention the effects it may have on the surrounding people,
such as family partners, children and co-workers. One of
the severest effects of hearing loss is that patients find it
difficult to enter the labor market or maintain an existing
position, and this fact may worsen productivity and life
standard dramatically.

Itisworth stressing that these issues are notrestricted
to geriatric patients, because presbycusis - i. e. the
physiological aging of the auditory system — may start
around 30 to 40 years of age and eventually hit up to two
thirds of over 65s. Itisimportant to remember thatin 52% of
cases the early symptoms of hearing loss may develop
from 35 to 64 years of age. At the early stages, hearing
loss can be slight (20—-40 dB) to moderate (40-60 dB)
especially for high frequencies.

Early Diagnosis and Intervention in Hearing Loss

The number of patients suffering from a more or
less severe hearing impairment increases by 5% a year
due to the increasing environmental noise pollution and
progressive aging of population. However, the percentage
of people who avail the problem and try to solve it is still
very low: 37% are unaware while 30% of the remaining
63% have never gone for a check-up. In any case, one third
of patients wait at least three years before they tell their
family doctor about their hearing loss. This means that the
extent of the problem continues to be underestimated by
the public opinion; either as far as prevention or treatment
are concerned.

This trend is especially noticeable in Italy. In line with
European epidemiological data, 75% of Italian patients
suffer from a hearing loss that can be classified slight to
moderate; however, while 30% of patients in Europe use
a hearing aid since the early stages of pathology, this is
done by only 10% of patients in Italy. The same happens
for moderate to severe hearing losses (60-90 dB) that
hit 20% of patients in Europe and Italy. While as many as
70% use hearing aids in Europe, only 50% do so in Italy.

There is a significant amount of recent reliable data on
the prevalence of hearing aid fitting and non-use in the USA
and northern Europe. The main sources of data reviewed
are areport by the National Institute of Clinical Excellence
(NICE) inthe UK, whichis part of the National Health Service,
published in 2000 (NICE, 2000), and a report comparing
hearing services in the UK and Scandinavian countries
published in 2001 (Sorri et al., 2001) [5]. Detailed data by
Kochkin shown that there is a considerable variation in the
number of hearing aids prescribed in different countries.
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In England and Wales it is estimated that approximately
8.1 million of the population have a hearing impairment, of
which around 90% have a sensorineural hearing loss and
would benefit from a hearing aid. Approximately 1.4 million,
or 3.4% of the population, have a hearing aid prescribed,
although around 10.4% of the population could benefit
(NICE, 2000; Davis, 2003) [6]. Thus, only around one in
three of those who could benefit from a hearing aid owns
one. The number of aids supplied annually is around half
a million, of which one third are given to new users.

A similar pattern of ownership to thatin Europe emerges
in the USA: following a survey of 80,000 USA households,
detailed demographic data was obtained on 15,800 hearing
impaired individuals. Of these, 3000 hearing aids owners
were studied in more detail and the results published in
the following year. The percentage of hearing impaired
people who own hearing aids in the USA is around 22%;
thus, approximately one in five of those who would benefit
own a hearing aid, compared with one in three in the UK.

A possible reason for the difference between the
USA and UK is that hearing aids are provided free of
charge under the National Health Service in the UK,
whereas there is a cost involved in having a hearing aid
fitted in the USA. Underestimating this problem means
accepting passively to lose one's ability to receive auditory
signals, identify sounds, be aware of the surrounding
environment or understand spoken voices in noisy or
quite environments.

Even if the introduction of behind-the-ear aids and
digital technology have increased the use of hearing aids,
this remains still low. Besides there is a wide variation in the
reported numbers of aids not used in different countries:
around one third of hearing aids owned in the UK are not
used and this percentage can be observed also in young
people. Around 12% of aids owned in the USA are not used.
There appearsto be a high rate of usage of aids in Australia.

Compliance and Benefits in Using Hearing Aids

There are several reasons of non ownership of hearing
aids such as the fact that hearing instruments have a
stigma attached to them according to the patient opinion
or hearing instruments are considered uncomfortable,
or cannot solve.

Specific hearing problems or they cost too much or
sometimes hearing aid components become defective
within a short time.

There is some evidence that hearing aid usage declines
after the age of 50 and that older people tend to use their
aids selectively and intermittently, because manipulating
small hearing aids and their batteries presents problems
for some people.

The wearing of hearing aids has a beneficialimpact on
social, emotional, psychological and physical well being
and many of their day to day activities. Hearing aids help
to reduce deterioration in psychological functioning as
a result of hearing impairment (Dye and Peak, 1983).
Hearing aids can reverse social, emotional and commu
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nication dysfunctions caused by hearing impairment
(Mulrow et al., 1990) [7]. The areas where hearing aids
have the most beneficial effects are in users social lives
andtaking partin group activities, and family relationships
(Kochkin, 2002) [8]. Benefits to day life as a result of
wearing hearing aids, in particularimprovements in family
relationships, self esteem, mental health and overall, are
greatest among those with the most severe hearing loss
(Kochkin and Rogin, 2000) [9].

Satisfaction with hearing aids is higher the greater the
hearing loss, except for those with severe hearing loss
(Office of Hearing Services, 2001). Hearing aids improve
overall quality of life for most users (Kochkin, 2002). The
impact of hearing aids on quality of life is demonstrated
by the fact that hearing impaired people with aids have
greater self confidence, stronger self-image and better
communicative function resulting in overall higher self
esteem than those without aids (Harless and McConnell,
1982) [10]. The perceived amount of factors influencing
satisfaction of hearing aids use are related to the amount
of use the degree of hearing loss. The most common
reported benefits tend to be in conversation in small groups
and listening to radio or watching TV.

Asawhole over 70% of hearing aid wearers are satisfied
or very satisfied with their aids; in any case benefits of
hearing aids are influenced by the users personality and
psychological characteristics, and by their cognitive
abilities.

For all these reasons, it is fundamental that the early
symptoms of hearing loss induce patients to go for hearing
checkand starta process of hearing rehabilitation involving
the family doctor, an audiologist, hearing aid professionals
and family members.

The increasing technologic evolution and cooperation
between audiologists and hearing aid professionals
have made it possible to respond to the complex needs
of hearing-impaired patients appropriately, so that full
recovery of everyday abilities may be aspired to.

Role of Hearing Professionals

Cooperation between audiologists or otolaryngologists
and hearing aid professionals plays a basic role when
patients go through the main steps of and this process
goes beyond the doctor's order or technician’'s application
of ahearing aid to involve alonger and often complex path.

If undertaken for pediatric or geriatric patients, who are
in the most vulnerable periods of their life, such process
requires special skills and strict collaboration from hearing
professionals. Unfortunately, hearing loss is a difficult
impairment to understand correctly, especially when
the most intimate psychological aspects are involved. In
addition, while hearing loss in an adult or elderly patient
affects social relations and working efficiency, a child's
deafness of any type and severity isa much more complex
problem that requires an efficient primary prevention, early
diagnosis and, if necessary, immediate application of a
hearing aid and a long rehabilitation process.
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The task of an audiologist or otolaryngologist is to
give an early accurate diagnosis by carefully gathering
all the elements of anamnesis in order to unveil the
characteristics, duration and type of hearing loss and the
likelihood of inheritance. Specialists must be very careful
when dealing with working anamnesis, because cochlear
impairment often depends on prolonged exposure to
chronic noise in a noisy working environment. Objective
otoscopic tests by otoscope or stiff optical fibers prove
that there may be alterations of the auricle, the external
auditory canal and the tympanum. A hearing check-up
must be completed by subjective and objective hearing
tests that can help to identify the extent of hearing loss,
the type of hearing loss and the likely seat of auditory
impairment accurately.

Costs of Hearing Impairments

About costs of hearing impairment no comprehensive
studies evaluating the costs of hearing loss in general
have been carried out. The most comprehensive study to
Evaluate the costs to society of hearing impairment is that
by Mohr et al. (2000) [11], in which the societal costs of
severe to profound hearing impairment were calculated.

The authors estimated that severe to profound hearing
lossinthe USA costs to society $297,000 over the lifetime
of an individual. Most of these costs are due to reduced
work productivity, although special education for children
contributes an additional 21%.

Using data from various sources, the authors derive
estimates for the costs of the different components in
their analysis.

There is a little information available on the societal
cost of less severe hearing impairment. For those with
bilingual onset of deafness the lifetime costs exceed
$1,000,000. The costs include direct medical (diagnosis,
medical visits associated with hearing loss, audiological
testing, fitting of hearing aids, costs associated with other
assistive devices) and non-medical (special education
and rehabilitation) costs, and indirect productivity costs
(reduction of lifetime hearings).

As whole the cost to Europe to hearing impairment
of all grades is 284 billion Euros for the year 2004, and
224 billion Euros for the EU. By estimating the costs of lost
productivity, orunemployment, in the UK it was found that
hearing impairment costs the country around — £18 billion.

It is recognized (Keren et al., 2002 [12]; Mohr et al.,
2000) that the lack of consideration of psychosocial effects
may lead to an underestimation of the costs of hearing
impairment. This is especially true in the case of elderly
people forwhom psychosocial effects may be considerable
yet for whom the costs of lost productivity and medical
costs are not high relative to other age groups.

Infantile Hearing Loss and Presbycusis

What follows is a description of two main aspects:
one is about infantile hearing loss and the other about
presbycusis, two clinical conditions where the use of
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hearing aids is included in the clinical and diagnostic
process which, along with therapeutic and rehabilitative
measures, involve the dose cooperation of physicians and
hearing aid professionals.

The role of doctors, which is fundamental in directing
patients or the parents of hearing-impaired children, is
above allto give them an early diagnosis of theirimpairment
and instructions about any possible prevention. A mistaken
or late diagnosis of infantile hearing lossneeding medical or
surgical treatment, hearing aid application or rehabilitation
may be very serious because a delayed setup of therapy
may prevent the hearing-impaired child from recovering
or correcting the improper acquisition of those neuro-
psycho-physical mechanisms which will determine the
child's language development.

While primary prevention is a responsibility of family
doctors, obstetrics, pediatricians and otolaryngologists,
secondary prevention is based on the screening of large
samples of population and is aimed to identify the likely
carriers of hearing impairment as early as possible in order
to set up a treatment that can cure the impairment either
by delaying its evolution or reducing its harmful effects.

The causes for infantile hearing loss may be divided
into two macro groups: hereditary (recessive, dominant
or sex linked) or acquired (prenatal, perinatal and post-
natal), including:

— Prenatal: infective (TORCH complex), toxic
(exogenous: alcohol, nicotine, drugs; endogenous:
diabetes, nephropathy);

— Perinatal: hypoxia, jaundice;

— Postnatal: infective (bacterial, viral);

+ traumatic;
+ toxic (amino-glycoside).

Hereditary causes account for 25% of infantile deafness.
Out of these, 70% are autosomic recessive, 25% autosomic
dominantand 5% X-Linked. Out of 75% of acquired causes,
14 to 21% are prenatal, approx. 15% are perinatal and
approx. 15% are post-natal.

Several programs have been launched in ltaly and in
Europe to provide for early diagnosis, for example the
neonatal screening that is performed in some hospitals
by otoacoustic emissions (OAE). If made in the early
days after birth, these tests can contribute to finding an
impairment of the central auditory canals and be able to
select the newborns that need additional malformation
checks by more extensive audiologic tests, such as
auditory potentials or computed tomography or nuclear
magnetic resonance. At pediatric age, hearing rehabilitation
must be started as soon as possible, in order to help
hearing-impaired children to develop language skills and
personality correctly. Early diagnosis of hearing loss and
prompt hearing rehabilitation by means of hearing aids
are fundamental to the development of language and
personality in hearing-impaired children. If hearing loss is
diagnosed in the first 6 months of life, then mean language
recovery can approach 80%, while it drops to 60% if
diagnosis is made from 25 to 34 months of age. Thanks

o1

to neonatal screening programs, which are now common
practice in several developed countries, the average
age of first diagnosis has lowered dramatically. A child's
hearing skill can be measured by objective tests such as
OAE and Auditory Brainstem Response (ABR). The OAE
test measures the sound waves in the external auditory
canal that are generated by the external ciliate cells of the
cochlea in response to stimuli. However, this test cannot
provide easy-to-understand information about the extent
of hearing loss or an accurate estimate of audiometric
thresholds. Conversely, the ABR test measures the reactions
that are evoked on the brainstem by sound stimulianditis
simpler to use for assessing high-frequency hearing loss
and precise audiometric thresholds.

Early, accurate diagnosis of hearing loss at pediatric
age must be followed by an equally prompt application
of a prosthesis (bilateral hearing appliance), in order
to avoid dumbness in the event of pre-verbal hearing
loss, or to preserve acquired language skills, in the
event of post-verbal hearing loss. Continual use of
hearing aids is especially important (the hearing aid
must be worn throughout the waking hours and the
child should be helped to get accustomed to it over
one month). Therefore, proper education to parents
and schoolteachers including a correct approach
to and acceptance of hearing-impaired children are
extremely important. While the use of a hearing aid is not
always necessary for moderate hearing loss, logopedic
education is fundamental to correct and/or preserve
language skills in a child. On the other hand, the use of
a hearing aid is essential for severe hearing loss and
the application of a cochlear appliance for deep hearing
loss may be advisable. In any case, logopedic therapy
is always of the outmostimportance so that a deaf child
is allowed to develop language skills.

The objectives of hearing aid application are a good
gain in auditory function and the stressing of the most
impaired frequencies. In any case, it is quite difficult to
precisely distinguish severe from deep hearing lossand
the latter from deafness, or to predict the precise trend
of audiometric curve from a correct measurement of
residual frequencies, because patients are too young
and they cannot provide good collaboration during the
audiometric test (however a subjective test method).
Objective tests are however insufficient, because the
stapedial reflexis not evoked in severe-to-deep hearing
loss and ABR equipment cannot measure the response
evoked by higher than 90 dB stimuli. For all these reasons,
early application of a hearing aid is based on clinical
assumptions, for example: the presence of hearing
distortions which are more severe for high frequencies
and less severe for low frequencies or the importance of
stressing low frequencies at the beginning of language
development. Presbycusis may be defined as a decrease
in hearing sensitivity due to the aging of the auditory
system. It is not the result of a pathology, rather of a
physiological involution involving the peripheral and
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central auditory system. Neurosensorial impairment
is generally symmetrical and characterized by slow
evolution, sometimes with high-frequency acuphenes.

Decline in hearing function can show up in two ways:

— a progressive bilateral, symmetrical reduction in
sensitivity to pure tones via aeral and bone transmission;

— a greater difficulty in understanding language that
may expected from pure tone loss.

Presbycusis arises after 60 years of age, but thereisno
different prevalence according to sex or race. Prevalence
is equal to 7% if all those conditions are excluded such as
diabetes, hyperlipidemia, exposure to noise or ototoxic
drugs whose audiometric curves more or less match the
curve for presbycusis.

The early symptoms of presbycusis are a prevalent
hearing loss for high frequencies and some difficulty in
carrying on a conversation with several people at atime,
especially inanoisy environment. Tinnitus may be present,
dizziness is less frequent. The tonal audiometric curve
shows a generally symmetrical, bilateral neurasensorial
hearing loss that is predominant for high frequencies.
In all the other cases, the audiometric curve is either
flat or rising.

Over the time, several studies have tried to find
correlations between the types of audiometric curve
and the seat or cause for impairment.

Crowe et al. classified two different types of
presbycusis:

—adecreasing tonal curve with main high-frequency
impairment, with the cochlea's basal gyrus;

— a progressive hearing lossfor high frequencies
because of the atrophy of the nervous fibres in the basal
gyrus.

Subsequent studies by Schuknecht and Gacek
identified four types of audiometric curves:

— sensorial presbycusis;

— neural presbycusis;

— metabolic presbycusis;

— mechanical presbycusis [13].

The list should include vascular presbycusis, an
impairment due to hypo perfusion of the tiny blood
vessels in the spiral ligament of the striavascularis and
internal spiral sulcus, and central presbycusis due
to the neuronal atrophy of the cochlear nucleus and
central auditory canals with a symmetrical, bilateral
neurosensorial hearingloss. Vocal tests are often useful
as they may prove an impaired intelligibility of message
due to distorted, accelerated voice which is often more
severe than expected with tonal auditory impairment.

The study of stapedial reflex allows the differentiation
of mechanical presbycusis from neural presbycusis:
while in the former case the threshold is regular, in the
latter case it is high.

In elderly patients, correct hearing aid prescription
and adaptation are sometimes very complex. Indeed,
diagnosis must be optimized and customized to elderly
patients in order to increase their collaboration. The
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hearing aid must be adjusted by always taking account
of actual use conditions and as a function of the patient’'s
communication requirements.

A correct use of the hearing aid includes three steps:

— prescription: when the type and degree of hearing
loss, the trend of audiometric curve, sound distortions
and the threshold of annoyance are defined;

— adjustment: when the type of hearing aid is
configured that best matches the patient's hearing loss
characteristics (potentiometer adjustment, highest output
adjustment, hearing aid tone adjustment);

— testing: when the adequacy of the hearing aid
appliedis checked (test by free-field audiometer, external
ear check, observation of patient to see how he/she
accepts or rejects the hearing aid). While hearing aid
operation is checked every three months, a medical
check-up of the hearing organ must be conducted
every six months.

Conclusions

In conclusions we would like to underline that at the
current time around 22% of the population of Europe is
hearing impaired to a greater or lesser extent. Theincrease
as the population ages; it is estimated that in 20 years'
time there will be approximately 100 million hearing
impaired people in Europe. The wide extent of hearing
impairment has a major impact upon society. Among
sufferersit can cause loneliness, depression, and low self
esteem. It affects family and other close relationships,
and hearing impaired people may experience prejudice
and abuse because of their disability. Research in the
UK and Scandinavia has shown that, on average, around
3% of the population owns a hearing aid. This means
that fewer than one in three people who would benefit
from an aid own one. Furthermore, of those who own
aids typically only two thirds use them. Thus, many
people are unnecessarily experiencing the negative
effects of hearing loss. These numbers are particularly
surprising when it is realized that the proportions of
hearing impaired people owning and using aids have
not changed significantly for the past 40 years. This is
despite advances in technology which have improved
the performance and appearance of aids over the years.
Among those who do use hearing aids the majority are
satisfied or very satisfied with their performance. The
perceived amount of benefit provided by an aid is related
to the amount of use and not to the degree of hearing
loss. There is overwhelming evidence that the use of
hearing aids provides significantimprovement to overall
quality of life. Apart from the obvious improvements
in communication they can improve self confidence,
psychological functioning, health, social life and family
relationships. These benefits tend to occur early on in
the wearing of aids and to last throughout the time that
aids are used. Severe to profound deafness has been
shown to be one of the most expensive medical conditions
over a lifetime costing more than stroke, epilepsy or
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schizophrenia. However there is a little information
available on the societal cost of less severe hearing
impairment so we can really solve this problem and one
ofthe solutionsis the cooperation between ENT doctors
and doctors in audioprothesis.

Key messages
1) In presbycusis and infantile hearing loss’s patients
the use of hearing aids is fundamental.
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2) Good cooperation between physicians and hearing
aid professionals is strongly recommended and can help
patients getting better their quality life.

3) The proportions of hearing impaired people
owning and using hearing aids is the same along the
last 40 years.

4) The unchanged using rate depend on the cost, the
manageability and the uncomfortable consideration about
hearing aids.
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3TANbI PEABWIUTALUN DETEN
NMOCJIE KOXJIEAPHON MMIMJIAHTALLUMN

THE STAGES OF REHABILITATION
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PE®EPAT. CnyxopeyeBas peabunmtaumns SBnseTcs Beaywmm m
caMblM NPOAOIXKUTENBHBLIM 3TAnNOM BCEro KOMMaekca ycnyr no-
CJle KOXJieapHOW MnaaHTauum, Lenblo, 3agadaMmn v Coaep>XKaHnem
KOTOPOro CHMTAIOTCHA Pa3BMUTUE CIYXOBOIr0 BOCMPUATUS U YCTHOMN
peun. Takasa paboTa cnocoOCTBYET MNOBbLILLIEHUIO peadbunnTaumoH-
HOrO MOTEHLMana KaXxaoro nauneHTa.

KJTIOYEBBIE CJIOBA: getu ¢ HapyLeHHbIM CYXOM, KoxJieapHas
nMnnaHTaumsa, cnyxopedesas peabunutaums.

KoxneapHas uMnnaHTaums SBfsieTCs He TOJIbKO CaMbIM
BbICOKOTEXHOOMMYHbIM, HO U CaMbIM BbICOKO3aTpaTHbIM
BNOOM OTOPUHOMAPUHIOSIONMYECKON MeOULIMHCKOM MOMO-
wwy. B nocnegHve ronsl 3Ha4MTeIbHO BO3POCII0 KOJIMYECTBO
NPOBEOEHNS TakMX OnepaLnii, 4HTO B 3HAYUTENIbHON Mepe
YOOBNETBOPSIET NOTPEOHOCTL B POCCHM B laHHOM BUE Bbl-
COKOTEXHOJI0MrMM4E€CKOM MeaNLIMHCKOM nomoLun. B aTnxyc-
NOBUSIX BO3paCcTaeT HeOOX0AMMOCTb NOBLILLEHNS KaYecTBa
OKa3aHWH aHHOro BUAa MeANLMHCKON nomoLuu. Mpm aTom
9P HEKTUBHOCTL KOXJ1IEAPHOM UMIMNAHTaLMN OnpeaenseT-
CSl He CTOJIbKO Ka4eCTBOM NPOBEAEHNS CaMoii onepaumu,
CKOJIbKO Ka4eCTBOM MOC/IEONEPaLMOHHON CITyXOpe4eBOi
peabunutauumn 1 HacTPOikM npoueccopa [1, 3, 5, 6, 7, 8].

OnbiT PIrBY «CaHkT-NeTepbyprckunii Hay4HO-1Uccneno-
BaTENbCKUA MHCTUTYT yXa, ropna, Hoca u peyun» MnHagpa-
Ba Poccum B 0611acTy NpoBEAEHNS OnepaLLmii KoxneapHo
VMMaHTauumn No3B0WI ONpeaennTs BeayLime NPUHLMIIbI
opraH13aL/mu NocneonepaLoHHON CllyxopeyeBoi peabu-
MTaumm, a Takxe aTanbl CIIyXopeyeBoin peabunutaumu,
LeSb 1 3343241 KaX40ro U3 HAX 151 NMOBbILIEHUS peabunm-
TaLMOHHOIo NoTeHumMana naumeHTos [4, 7, 9, 10, 12].

MNocne npoBeaeHWst BCeX 3Tarnos peannsaumm npoue-
Ayp, COCTaBNSAIOLLMX NPOrpaMMy KOXJ1IeapHOM UMMNNaHTa-
LM (AMarHoCTMYeCcKoro otTbopa kaHan4aToB; NPOBeAEHS!
orepaumm ¥ BOCCTaHOBUTESBLHOI O JIEHEHUS; NOOKITIOHYEHMNS
npoueccopa, ero HaCTPoOMKN 1 peabunutaunn), y aeten
NOBbLILLIAETCS PeabunNTaLMOHHbBI NOTEHLMaN, 4TO NO3BO-
NSIeT ONTUManbHO MHTErpMpoBaThcs B 06LLLEeCTBO. MNepurog,
peabunutauumn, BKIOYas HACTPOIKY NpoLieccopa, ABns-
€TCH CaMblM NPOLOSIKUTENIBHBIM U TPYAOEMKUM 3Tarom.
B HacTosILEee BpeMS TEXHUKO-Meaarornieckas peabu-
JIMTaLms OCYLLECTBISETCS CTaUMOHAPHO B MeANLMHCKNX
yupexzaeHusx, rae nposoauiack onepauus no ycTaHoBKe
KOXJ1€apHOro UMIMNAHTa, U B PErmMoHasIbHbIX YYPEX OEHNAX
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SUMMARY. Aural-oral rehabilitation is a long-term stage after
cochlearimplantation. Itincludes several stages, purpose, objectives
and content for the development of auditory perception and oral
speechinchildren. Thisworkincreases the rehabilitation potential
of each patient.

KEY WORDS: children with hearing impairment, cochlear
implantation, aural-oral rehabilitation.

pasnnyHoro npoduns. YuntbiBas TEPPUTOPUANbHYIO yaa-
JIEHHOCTb NPOXWBaHNA O0JILLUMHCTBA rPaX aaH C koxeap-
HbIM UMIMJIAHTOM W HEOCTaTOYHOE KONMMYECTBO LEHTPOB
1 CNeumanucToB Nno peadbunutaummn, BO3HMKaOT 00JibLune
TPYAHOCTW C NPOBEOEHVNEM PETYNAPHbIX U MOJHOLEHHbIX
KYpPCOB peabunurauunmn, BKJIOYaOLNX HACTPOWNKY Npo-
Leccopa 1 KOpPEeKLVUOHHO-NeaarorMyeckyo nomMoLLb,
CNocoOCTBYIOLLMX MOBLILLEHNIO PeadunnTaLmMOHHOro no-
TeHumana[2, 3, 6, 7, 12].

KoppeKkunoHHO-negarornyeckas noMoLLb naumeHTam
Mocse KOXJ1ieapHOM MMNAaHTauum oka3blBaeTCs Ha BCex ne-
pvogax: goonepauyoHHbI, BOCCTAHOBUTESbHbIN MEPUOA,
nocJe onepawmm, Nnepuos nocsne NoaxKIo4eHN NPoLLEeCcco-
pa. Hanbonee TpynoeMKnm SBASETCA NoCeaHni nepuog,
1 BKJIIOHaET B cebs crieayloLiye atarbl: NepBOHaYaibHbIl,
OCHOBHOW 1 «3aKJIO4MNTENbHbIN», Ha KaXxgom 13 atanos
NPOBOAUTCHA HACTPOIiKa NpoLeccopa (B TOM YMCie 3aMeHa
npoLeccopa Ha «3aKto4NTENBHOM» 3Tare) v KOPPEKLMOHHO-
negarormyeckasi NOMOLLb C Pasi4yHON LIeSbio, 3a4a4amm
M COAEPXKAHMEM HA KaX40M 13 HUX. PAacCMOTPUM Kax bl
aTan ¢ TOYKM 3peHns 3P OEKTUBHON KOPPEKLMOHHO-NeOa-
rorn4yeckoi nomotum 6onee nogpobHo.

MNepBOHaYanbHbIM 3Tan HA4YMHAETCS cpagdy Nocse nNoa-
KJIIOYEHNS npoueccopa v Npoao/KaeTcs B CpeHeEM ABe
Henenu — aga mecsua. Llens — opmMmpoBaHme HOBbIX Clly-
XOBbIX BO3MOXHOCTEN C MOMOLLBIO NpoLLeccopa CUCTEMBI
KOXneapHoM nMmnnaHTauun. 3agaym n 0CHOBHOE coaepxa-
HVE KOPPEKLVNOHHO-MEeOarormieckor noMoLLy Ha AaHHOM
aTane npegnosaraeTt paboTy B IBYX OCHOBHbIX Harnpase-
HUSX: Pa3BUTUE C/TYXOBOIro BOCMAPUSATUS U YCTHOM PEYM.
Jnsa pa3sntns cnyxoBOoro BOCNpUATUS B MEPBYIO 0Hepenb
dopmMmpyeTcs yCNnoBHO-pedpnekTopHas geuraTesibHas
peakumsi Ha 3BYKW PasiNyHON 4aCTOTbl U FPOMKOCTU, YTO
BAXXHO B TOM 4Mce Aas NoAK0YEHNS U JalbHENLIEN Ha-
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CTpoliku npoueccopa. Popmupys npeactasneHns ob oT-
OebHbIX aKyCTUYECKMX XapakTEPUCTUKAX 3BYKOB (BbICOTA,
rPOMKOCTb, OJIMTENBHOCTb 1 AP.), Bbl TAKXE CNOcOBCTBYETE
pPasBUTMIO €r0 CIYXOBOr0 BOCNPUATUS. BaxHO yaennTs BHU-
MaHue Pa3BUTUIO MPEACTABNEHMI O HEPEYEBbBIX OKPYXato-
LLIX 3BYKaX Pa3SIM4HbIX KaTEropuii: ObITOBLIE, 3BYKM YNNLLbI,
roJ10Ca XMBOTHBIX U MTULL, HEPEYEBbIE 3BYKUN YE/IOBEKA,
My3blKasibHble 3BYKW. [1ns1 pasBuUTUS PeYn 1 HAKOMEHNS
CI0Baps BaXHO PasBMBaTb CIYXOBOE BHMMAHWE, NaMsiTb
1 MbilwneHne pebeHka. MNpu opraHmnsaummn paboTsl Mo pas-
BUTUIO PEYM BaXKHO 0O6paTUTb BHUMAHNE Ha 0COOEHHOCTH
aAPTUKYSISILMM M NPOCTbIE BOKan3aumm pebeHka, npoBecT
psig, NPodPUNaKTUHECKVX MEPONPUSTUR, HANPABAEHHbIX HA
npeononieHre BO3MOXHbIX TPyAHOCTEN [2, 8, 12].

OcHoBHOW 3Tan NPOAOIKAETCS B CPEAHEM ABA MECALLA —
[Ba roga B 3aBUCMMOCTU OT PE3YNLTATOB CTYXOPEYEBOrO
pas3BuTUS HA NePBOHAYaNbLHOM aTane. Lienb — passutune
CMOHTAHHOW YCTHOM peyun Ha OCHoBe andpepeHLmpo-
BaHHbIX C/IYXOBbIX NpeAcTaBneHnin. 3a4a4m n OCHOBHOE
copepXaHue KOPPeKUVOHHO-Nenarormieckon NoMoLLm
Ha [laHHOM 3Tare Takxe npegnonaraeT paboTy B ABYX OC-
HOBHbIX HANPaBEHNSIX: PA3BUTME CITYXOBOr0 BOCAPUATUS
1 YCTHOM peun. C TOUKM 3peHns pa3BmTUS CITyXOBOMO BOC-
NPUSTUS BaXHO OCYLLLECTBASATE HAKOMIEHNE CITyXOBOIr0O
cnoBapsi pebeHka Npu NCMNonb30BaHMM OTAESbHBIX CIOB U
npocTbix ¢ppaas. [ns pazsnuTng CNOHTAHHOW peyn UCMOJIb-
3yI0TCS pasnnyHble NpreMbl, CNOCOOCTBYOLIME Nepexony
OT NOArOTOBJIEHHOMO AMANora M MOHOJI0ra K CMOHTAHHbIM.
Ha aTom aTane BaxHo Ha4yMHaTbL paboTy No KOPPEKLMM 3BY-
KOMPOW3HOLLEHUS, UCMONL3Ys Cnocob No nogpaxaHuto Ha
CNyxOBOW OCHoOBe [2, 8, 9, 12].

JINTEPATYPA
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«3aKNI4YNTENbHbIN» 9Tamn HAa4YMHAETCs nocne
peannsaumnm coaepxaHnUa OCHOBHOIoO atana v npo-
[0JIKaeTcs BCe OCTaBLUeeCcs BpeMS, Tak kak pebeHoK
MOCTOAHHO HaxXOANTCH B CUTyaL MM NO3HAHUA OKPYXa-
lowero mmpa v passutus. Llens — coseplueHcTBOBa-
HVe HaBbIKOB CJTyXOPeYeBOro pa3BnTunsa y aeten nocne
KOX/ieapHoOM nMmnnaHtTauum. 3agaym n OCHOBHOE CO-
AepXaHne KOPPEKLUVUOHHO-Nenarormn4eckom noMoLLm
Ha JaHHOM aTarne npegnonaraeTt paboTy B BYX OCHOB-
HbIX HaMpaBJ/IEHNAX: pa3BUTUE CITyXOBOIr0 BOCMNPUATUSA
1 yCTHOWM peyun. C TOUKM 3pEHNS Pa3BUTUS CTYXOBOrO
BOCMPUATUSA BaXHO YOENATb BHUMAHUE Pa3JINYEHUNIO
Ha CJlyX MHOrOCOCTaBHbIX $pas, KOHCTPYKUUA. Tak-
e pebeHOoK y4nTCsa pacno3HaBaTb C/loBa, He 3HakKo-
Mbl€ EMY HU MO COAEPXaHMIO, HX NO 3BYy4aHuio. MNpun
pasBUTUKM YCTHOW pe4vn NPOBOAATCH KOPPEKLMNOHHO-
negarornyeckue ynpaxHeHus, HanpasieHHble Ha CO-
BEPLIEHCTBOBAHME BCEX KOMMOHEHTOB A3bIKOBOW CMO-
COBHOCTM (POHETUNYECKOro, TEKCUYECKOro U rpaMmma-
TUYECKOr0), B paMKax nporpaMMHbIX TpeboBaHN TOro
0b6pa30BaTesIbHOro y4YpexXAeHUsl, KOTOPOEe NoceLLaet
pebeHok [2, 12].

Taknm 06pas3om, cryxopeyesasi peabunmtauns sie-
nsetca Beaywum, ob6s3atesibHbIM A1 BCEX KaTeropui
NauneHTOB U CaMbIM NPOAOIIKUTESNIbHBIM 3TarNoM BCEro
KOoMMiekca MeanLMHCKUX YCIyr, ONpeaensiowmm KOHe -
HbI pe3ysnbTaTt KoxJieapHoM uMniaHTauumn. NpasunsHoO
OpraHn3oBaHHas 1 LeneHanpasieHHass KOPPEKLMOHHO-
neparornyeckasi MOMOLLb Ha KaxxaoM aTane peabunu-
Tauunm cnocobCTBYET MOBbLILLIEHMIO PeadbUNNTALMOHHOIO
noTeHLMana Kaxanoro naumeHTa.
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SUMMARY. Aural-oral rehabilitation is a long-term stage after
cochlearimplantation. Itincludes several stages, purpose, objectives
and content for the development of auditory perception and oral
speechin children. This workincreases the rehabilitation potential
of each patient.

Cochlear implantation is not only the most
technologically advanced, but also the most expensive
type of otorhinolaryngological care. In recent years, the
number of such operations has increased significantly,
which largely meets the need for this type of high-tech
medical care in Russia. In these conditions, there is
a growing need to improve the quality of this type of
medical care. Atthe same time, the efficiency of cochlear
implantation is determined not only by the quality of the
operation itself, but also by the quality of postoperative
aural-oral rehabilitation and processor adjustment
[1,3,5,6,7,8].

The experience of the Saint Petersburg Research
Institute of Ear, Throat, Nose and Speech of the Ministry
of Health of Russia in the cochlear implantation operations
allowed determining the leading principles of organization
of postoperative aural-oral rehabilitation, as well as its
stages, goal and objectives to increase the rehabilitation
potential of patients [4, 7, 9, 10, 12].

After all the stages of the cochlear implantation
program (diagnostic selection of candidates, surgery
and rehabilitation, connection of the processor, its
adjustment and rehabilitation), children’'s rehabilitation
potential increases, which allows them to optimally
integrate into society. The rehabilitation period, including
processor adjustment, is the longest and most time-
consuming step. Currently, technical and pedagogical
rehabilitation is carried out in hospitals, where cochlear
implantation operations have been carried out, and in
regional institutions of various profiles. Given the territorial
remoteness of many citizens with cochlear implants and
the lack of centers and rehabilitation specialists, there are
great difficulties with regular and complete rehabilitation
courses, including processor adjustment and correctional
and pedagogical assistance, which contribute to increasing
rehabilitation potential [2, 3, 6, 7, 12].

Corrective and pedagogical assistance to patients
after cochlear implantation is provided at all periods:
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pre-operative, recovery period after surgery and period
after the connection of the processor. The most time-
consuming is the last period, which includes the following
stages: initial, basic and final. At each of the stages,
the processor is adjusted (including the replacement
of the processor at the final stage) and corrective and
pedagogical assistance with different goals, tasks and
content. Let's consider each stage from the point of view
of effective correctional and pedagogical assistance in
more detail.

The initial stage starts immediately after the
processor is connected and lasts from two weeks to
two months on average. The goalis to create new hearing
opportunities with a cochlear implant processor. At this
stage, the tasks and main content of the correctional
and pedagogical assistance involve work in two main
directions: development of auditory perception and oral
speech. First, a conditionally-reflective motor reaction to
sounds of different frequency and volume is formed for the
development of the auditory perception. By developing an
understanding of the individual acoustic characteristics of
sounds (pitch, volume, duration, etc.), you also contribute
to the development of its auditory perception. It is
important to pay attention to the development of ideas
about the non-voice surrounding sounds of different
categories: household sounds, street sounds, voices
of animals and birds, non-voice man sounds, musical
sounds. It is important to develop auditory attention,
memory and thinking of a child for developing speech
and vocabulary accumulation. When organizing speech
development work, it is important to pay attention to the
peculiarities of articulation and simple vocalization of the
child, to carry out several preventive measures aimed at
overcoming possible difficulties [2, 8, 12].

The basic stage lasts from two months to two years
on average depending on the results of the initial stage
of aural-oral development. The goal is to develop
spontaneous oral speech based on differentiated auditory
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concepts. The tasks and the main content of correctional
and pedagogical assistance at this stage also involve
work intwo main directions: the development of auditory
perception and oral speech. From the perspective of
the development of the child's auditory perception, it is
important to accumulate the child’'s auditory vocabulary
using individual words and simple phrases. To develop
spontaneous speech, various techniques are used to
facilitate the transition from a prepared dialogue and
monologue to a spontaneous one. At this stage, it is
important to begin work on the correction of sound
pronunciation, using the method of auditory imitation
[2, 8,9, 12].

The final stage continues after the implementation of
the content of the basic stage and the rest of the time,
as the child constantly learns about the world around
him and develops. The goal is to improve the aural-oral
skills of children after cochlear implantation. At this
stage, the tasks and main content of the correctional
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3ABOJIEBAHUA YXA U CYPAOJIOIMNA

AJITOPUTMbI 9KCMNEPTU3bl CBA3U HAPYLLUEHUW
CJ1IYXA C NPODECCUEN U BONPOCbI ONPELEJIEHNY
NMPOPMNPUTOOHOCTU NO CNYXY

ALGORITHMS FOR EXAMINATION OF THE CONNECTION OF HEARING DISABILITIES
WITH PROFESSION AND QUESTIONS OF THE DEFINITION OF HEALTH
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PE®MEPAT. B cTaTbe npeacTaBieHbl OCHOBOMONAraoLwme no3numnm,
HanpasfieHHbIE Ha yNopsaoYeHEe N YHUDUKALLNIO KTUHUKO-AMArHO -
CTUYECKMX N SKCMEPTHbIX MOAX0A0B MNP PELLEHMN BOMPOCOB CBA3N
noTepb cnyxac npodeccuenn nnpodnpmurogHOCTU NPU HAPYLLUEHNSAX
CNYyX0BOW GYHKLMM Yy paboTalolmx B yCIOBUSX BO3AENCTBUSA MNPO-
M3BOACTBEHHOIO WymMa. JaHbl CXeMbl aITTOPUTMOB YCTAHOBIEHUS
npeaBapuTeNbHOro 1 3akN0YNUTENBHOIO AMarHo30B8 Npodeccuo-
HaNbHOM TYrOYXOCTHU.

KJIIOYEBbBIE CJIOBA: npodeccroHanbHas TyroyxoCTb, anropnuTmbl
OMNarHoCTUKK, 9KCMEPTU3bl HAPYLLUEHWIA ClyXa.

B HacTosiLee Bpemsi npoGnema npodeccrmoHabHom
TYrOyxOCTW He TePSET CBOEN aKkTyasIbHOCTU, TaK Kak ro-
kasaTenu 3aboneBaHns B 00LLE CTPYKTYype npodeccu-
OHasbHbIX 3a60neBaHnii paboTHMKOB Poccun B TedeHne
MHOTMX JIET HE CHMXalOTCS. [JaHHOe 0OCTOATENbCTBO CBS-
3aHO C TeM, 4YTO BCE eLle OCTaeTCs 3HAYUTENbHOE YNCIIO
paboynx MecT, rae NPON3BOACTBEHHbIN LLUYM NPEBLILLAET
OonycTumble napameTpsl [4, 8], a Kpome TOro, HemanoBax-
HYIO POJib B 3TOM CUTyauUUU UFPaEeT HEYA0BNETBOPUTESb-
HOE Ka4yeCTBO AMarHOCTUYECKOW 1 3KCNepTHOM padoThl
Npw YCTaHOBEHUM POSIN NMPOdECCUOHANIbHOro pakTopa
B pa3BUTUN HapYLLEHWI Clyxa y pabOTHUKOB «LLyMOOMac-
HbIX» Npodeccui [1].

YuntbiBas BbilLen3noxeHHoe, B 2018 roay 6binv pas-
paboTaHbl U BKJIIOYEHBI B PyOprKaTop KINHUYECKUX pe-
koMmeHgauuin M3 PP knvHmnyeckne pekomeHgaunm (oa-
nee — KP) Ne 609 «[MoTepsa cnyxa, BbI3BaHHAA LLIYMOM>»
(sTOpOIM NepecmMoTp). KP HanpaBneHbl Ha NpakTU4eckoe
NPUMeHeHne YHUULMPOBAHHbBIX MOAXO0AO0B K AMArHOCTU-
Ke, NleyeHunio, peabunutauuu, NpodunakTuke, peLleHnto
BOMPOCOB 3KCNepTM3bl CBA3M 3a001eBaHNS OpraHa ciyxa
c npodeccuen n NpopnpuUrogHOCTU NPK PassinyHoOM cTe-
NeHn TAXECTN NOTEPU Criyxa OT BO3aencTena wyma [9].
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SUMMARY. The article presents the fundamental positions
aimed at streamlining and unifying clinical diagnostic and expert
approachesin dealing with the connection of hearing loss with the
profession and professional suitability for hearing impairment in
people working under conditions of exposure to industrial noise.
The diagrams of the algorithms for establishing preliminary and
final diagnoses of occupational hearing loss are given.

KEY WORDS: professional hearing loss, diagnostic algorithms,
examination of hearing impairment.

PaspaboTaHHble KP Heobxoa1Mbl 419 MEXANCLUNIN-
HapPHOro N NHTErPUPOBAHHOIO B3aUMOLENCTBUS Cheum-
aJINCTOB: OTOPMHOIAPUHIONI0rOB, CYPA0J10rOB-0TOPUHO-
JIAPVHIroN1I0ros, Npo¢naTonoros, Bpaver no rurneHe n me-
OVLMHE TPYAa, @ TakXe BCeX MeANLNHCKNX CNEeLNanmcTos,
NPUHUMAIOLLMX y4aCcTUE B ANArHOCTUYECKOW U SKCNEPTHOMN
paboTe Npu OLLeHKe COCTOSHMSA CilyXa 'y pabOTHMKOB «LLY-
MoonacHbIx» npodeccuii. B gaHHoM coobLieHnm nogpobHo
006Cy>XAal0TCs a/IrOPUTMbl YCTAHOBIEHMS NpeaBapuTesb-
HOIO 1 3aKJIIYNTESIbHOMO AMAarHO308B NPodeCcCMoHasnbHOM
HEeNPOCEHCOPHON TYroyxocTn, nanoxeHHslie B KP B popme
Mpunoxenus Bl n BII [9].

ANropnTM yCTaHOBNEHWA NPEABAPUTENBHOIO AMarHo3a
npodeccroHansHoro 3abosieBaHnsa opraHa cryxa (puc.
1) npegHasHayeH Kak ong Bpavyeii-oTOPUHONAaPUHIOIO-
ros, UMeIOLLKX crieyuanmaaumio no npodnaTonorum, Tak
1 onsi Bpayen-oToOpUHONAPUHIONIOroB obLLEer NpakTmKK,
NPOBOAALLMX NTPODUNAKTUYECKNE (MPeaBapUTesbHbIE NPr
npuemMe Ha paboTy Unu Nepuoanyeckne MeauunHcKne
ocmoTpsbl (MMO)), a Takxe OcyLLECTBAsAOLWME ambynaTop-
HbI NPUEM, TakK KaK B COOTBETCTBMU C HOPMATUBHO-pe-
rMamMeHTUPYLWMMU AOKYMEHTaMM YCTaHOBUTL Npesa-
pUTeSNbHbIV AnarHo3 npodeccmoHanbHoro 3abosieBaHns
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BO3MOXHO B I06OM MeOULIMHCKOM yupexaeHun [6, 7]. Mpu
9TOM CNeayeT y4uTbiBaTb, YTO BbICOKMIA PUCK Pa3BUTUSA
CNYXO0BbIX HAPYLLEHWIA OT BO3OENCTBUSA LLIYyMa BO3MOXEH
Npu YPOBHSX NPOM3BOACTBEHHOMO Wyma 6onee 80 gBA,
npu ctaxe paboTbl B LWyme 6osee 10 NeT 1 NoBbILLEHU
NMOPOroB clyxa rno TUMNy HapyLeHUs 3ByKOBOCMPUATUSA
Ha BbICOKMX YacTOTax. MI3anoxeHHble KpuTepumn, Hapsay ¢
n3y4yeHnem aHaMmHe3a 3aboneBaHusl, npodmapLupyTana-
LMeHTa 1 AaHHbIMW TI0P-0CMOTPA, N03BONSIOT CHOPMYSIU-
poBartb NpeasapuTesbHbI AMarHo3 NPo@decCUoHanbLHOro
3aboneBaHus opraHa cinyxa. Bo Bcex ocTanbHbIX Ciyvasx
pUCK NOTEPU Cnyxa OT BO34ENCTBUNSA NPON3BOLCTBEHHOIO
Lyma ManoBepOosTEH.

MpenBapuTenbHbIA AMArHO3 A0JIXEH ObiTb CHOPMY-
nmposaH no MKB-10 n, B cootBeTcTBUM ¢ KP, BKNtovaeT
ABe HO30J10rnyeckue gopMbl B 3aBUCUMOCTU OT CTENEHU
TSXXECTUN CNYXOBbIX HAPYLUEHWIA:

— (257.0) - «<HebnaronpuaTHOE BO34eNCTBME NPO-
M3BOLACTBEHHOIO LWyMa (MPU3HaKmM BO3LENCTBUSA LLyMa
Ha opraH cnyxa)», KOTOPOEe B CTPOrOM CMbICJ1E CJ/I0BA He
paccMaTpuBaeTcs Kak UICTUHHOe 3aboneBaHune, Tak Kak
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npencTasfseT LOHO30/10rMYecKyo GOpMy HapyLLIEHNA B
cnyxoBoM aHanunaatope. OgHako aaHHas GopMynnMpoBka
JmnarHosa Heobxoamma gas odmumanbHOro 060CHOBaHMSA
1 NPaKTUYeCKOW peann3aumm peabunmTaunoHHbIX Mep C
LLeSIblo 3aMe1JIeEHNS TEYEHNS NATONOMMY4eckoro npouecca
1 NPOAJSIEHUNS TPYO,0BOI0 JONITONETUS.

— (H83.3) — «[MoTeps cnyxa, BbI3BaHHAA LUYMOM — ABY-
CTOPOHHSIA XPOHMYEecKkas HEMPOCEHCOPHas TYrOyX0oCTb
(HCT) (yka3biBaeTcs, KakO CTEMEHW CHUXEHUS CNyXa)».
K uucny nuu, ¢ npegsaputesibHbIM AMarHo3om «[loteps
Cllyxa, Bbl3BaHHAs LUyMOM», Bpay AOJIKEH OTHECTU pa-
©OTHMKOB C AIBYCTOPOHHEW xpoHundeckoi HCT, nmetowein
TUNWUYHYI0 N5 NpodeccroHanbHoro 3aboneBaHns ayano-
METPMYECKYIO KapTMHY: NPU YPOBHE LUyMa Ha paboyem
mecTe 0o 90 nbA — co ctaxem paboThl 15 neT u 6onee,
a rnpuv ypoeHe wyma Ha paboyem mecte 6onee 90 nbA —
co ctaxem paboTbl 10 net v Gonee.

Mpw ycTaHOBNEHUM NPenBapPUTENBHOIO AnarHosa
npodeccrnoHanbHOro 3abosieBaHnsa opraHa cryxa pa-
00THUK B TedyeHue 30 aHel OosXeH OblTb HanpaBJsieH
Ha amOynaTtopHOe wunm cTaumoHapHoe obcnegoBaHme

HeT pucka cHuxeHus

Ha paﬁoqu MecTe

Y

cnyxa ot wyma

Bo3amoxHa noteps

cnyxa oT luyMa

Hannuue nepepbisos
B pabote

B wyme Gonee 10 net

Hunakuin puck cHUXeHus
ciyxa ot Wyma

Crax paboTbl

Huakuin puck
noTepu cnyxa ot lWwyma

noTepu cnyxa ot wyma

Bbicokuii puck O0bEKTUBHbI OCMOTP

nop-opraHoB

Y

4

A\ 4

ToHnanbHasi noporosas

ayauomeTpusa
DOwnaruo3s MoBbiweHne
npo¢deccrmoHanbHOro noporos
3a0oneBaHus BepoATeH cnyxa Ha BbICOKUX nlﬂarHO3
yacToTax npodeccuoHanbHoro

3a6oneBaHus ManoBeposiTeH

®dopmynmpoBaHue npeABapUTENBHOIO
AvarHo3a npo¢deCcCUoHaNbHOro +—
3a0oneBaHus

Mopaya 3KCTPEHHOr O U3BELLLEHUS
0 npepBapuTesibHOM AnarHose
npodeccroHanbHoro 3aboneeaHus

Hanpaeneuue pa6oTHuka
B LIeHTp npodnatonorum

Y

Puc. 1. Anroputm ycTtaHOBJIEHUS NPeaBapuTesIbHOro anarHo3a
npogeccrnoHanbHoro 3abosieBaHyss opraHa cjyxa
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Ayauonoruyeckoe o6cneaosatmne

JBYCTOPOHHSIS
BbICOKOYACTOTHaA
norteps cnyxa

I OA3, umnepaHcomeTpus I

PacxoxpeHus
mexay
pesynbratammn

MpodeccroHanbHbI
xapaktep XCHT
UCKNIOYEH

I KCBI, ASSR-tect I

MepneHHoe
pasBsutue

Peaynbratbl ayaorpammbl
NoATBEPXAAIOTCS

MpodeccroHanbHbIi Xapakrep
XCHT Bepositen

MpodgeccuonanbHbi XapakTep
XCHT comnutenen

| Monaua aKCTpeHHOro M3BeLEHNS O NPeABapUTENbHOM
[AnarHo3e npodeccroHanbHoro 3aéoneBaHus

Puc. 2. Anropytm yCcTaHOBEHUS 3aK/IIOYNTE/IbHOIO ANarHo3a
npogeccrnoHanbHoro 3abosieBaHyss opraHa cjyxa

B TEppUTOpPManbHbIi, IGO0 BELOMCTBEHHbIN LEHTP NPOod-
natonorun (ganee — LMNM), nnbo MHYIO MEOULMHCKYIO
opraHusaumio npodnaTosorMi4eckoro npodund, nme-
IOLLLYIO JINLEH3MIO Ha BbINOJIHEHME paboT No akcnepTu-
3e cBa3n 3aboneBaHns ¢ npodeccuein. YcTaHoBIIEHNE
npenBapuUTesibHOro gnarHosa npodeccmoHasnbHoOm
HCT 3aBepliaeTcs nogaven 3KCTPEHHOIO U3BELLLEHNS
0 npeasapuTeslbHOM ANarHo3e XPOHNYeCKOoro npogdec-
cuoHanbHoro 3abosieBaHMs opraHa cinyxa B Tepputo-
puanbHbI opraH PocnotpebHaasopa v HanpasieHUeMm
naumenTa B LIMM [3].

3apgayvamu LMIT asnaoTca oka3aHue cneumannamn-
pOBaHHOM NPOdNaToNormM4eckon NOMOoLLN, NPOBEAEHNE
aKcnepTu3bl CBA3M 3ab0sieBaHUSA opraHa cliyxa ¢ npo-
deccuen, ycTtaHOBJIEHME 3aK/TIOYNTENBHOIO gnarHo3a
1 paspaboTka MHOMBUAYasIbHOM NporpaMmel peabunu-
Taunun (UMNP) opraHa cnyxa. YCTaHOBNEHWE 3aKJ104U-
TeNbHOro AnarHo3a npodeccmoHanbLHoro 3abonesaHuns
opraHa cnyxa (puc. 2) BKJito4aeT TPU OCHOBHbIX «6/10Ka»
MHOOPMaALLMK: OLLEHKY YCIIOBUI TPYAA, U3YYHEHNE aHaM-

3KCI'IepVIMEHTaJ1bHaFI N KIIMHNn4yeckad Ne 1 (02)
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HeCTUYEeCKNX JaHHbIX U aHaNn3 nokasaTesien ayanoso-
rmyeckoro o6cnenoBaHms.

MepBu4HLIN ocMOTp naumeHTta B LM HavynHaeTcA
C aHa/m3a npodeCcCnoHaNIbHOro MapLLpyTa 1 yCNnoBuiA
Tpyaa no gaHHbIM MHGOpMaLnm, npeacTassieHHON B
CaHUTapHO-TMrMMEHNYECKON XxapakTepnCcTUKe YCI0BUIA
Tpyna. Cnenyer yyecTb, 4TO LUYM SBASETCS NMPUopu-
TETHbIM KpUTEpmeMm, onpeaensiowmm GopMmuposaHmne
NnoTepwu Cllyxa: YeM OH BblILLE, TeM O0JbLLE BEPOATHOCTb
pa3BuTus 3abonesaHuns. YCNnoBsums Tpyaa, No3BonsioLme
YCTaHOBUTb BbICOKUI PUCK NPOMECCUOHANIBHON MpU-
YMHbI HAPYLLEHWUS ClyXa, OOJIKHbl XapakTepu3oBaTbCA
YPOBHEM NMPON3BOACTBEHHOrO Wyma Boile 80 obA, He-
NnpepbIBHbIM CTaXxem paboTbl B 3TUX YCJIOBUSX HE MEHEE
10 net. PaccmoTpeHue cBs3u 3aboneBaHns opraHa ciy-
Xa ¢ npodeccren B NOCTKOHTAKTHOM nepuoae (nocne
npekpaweHns paboTbl B LUYME) BO3MOXHO NULLb Npu
HaIN4YNKN OOKYMEHTAJIbHOrO NOATBEPXAEHNS PA3BUTUSA
TYroyxocTu B nepuop, paboThbl B YCI0BUSIX BO3OENCTBUS
wyma. BosHukHoBeHME unun nporpeccupoBaHne HCT
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B MOCTKOHTAKTHOM nepuoae BO34eNCTBUSA WyMa He
SABNSIETCS OCHOBaHWEM [J1s1 paCCMOTPEHUSA BOMpoca o
cBa3u 3abosieBaHns ¢ Nnpodeccure.

B aHamHe3e 3a60s1eBaHNS He JOMXKHbI MPUCYTCTBO-
BaTb APYrMe NPUYMHbI U COMATUYECKas NnaTonornsg, Ko-
TOpble MO OKa3aTb OTpuLaTelbHOEe BO34ENCTBME Ha
GYHKLMOHMPOBaHME CITyXOBOr0 aHanmM3aropa, a TeyeHne
3ab0eBaHVsA xapakTepU3yeTcs MeaJIEHHbIM Pa3BUTUEM
MOBBLILLEHWS CITyXOBbIX MOPOroB MO TUMY HAPYLLEHWS 3BY-
KOBOCMPUATUS.

Mpun aHann3e faHHbIX ayauonorniyeckoro obecneno-
BaHWA crefyeT NOMHUTb, YTO OCHOBHbLIM METOA0M Aua-
FHOCTUKWM NPO¢EeCCUOHANILHON NOTEPU CrlyXa sBAsieTCH
TOHasIbHas NOPOrosas ayauoMeTPUS B KOHBEHLLMAJIbHOM
AnanasoHe 3BYKOBbIX 4HacTOT. MeToabl HA4NOPOroBoOW
ayauMoMeTpun, ToHallbHas noporosasi ayouoMeTpus B
pacLUMpeHHOM AMana3oHe 4acToT, peyeBas ayauomMeTpus
JOMONHAIOT Pe3yNbTaThl TOHANbHBIX aYAMOMETPUYECKUX
nccnenoBaHui, a Takxe ABASITCA NOAKPENISOLWUMM MO-
Kasarensamu B AandepeHumansHon AnarHocTmke Gopmbl
Tyroyxoctu. [1pn BbISIBNIEHMM BbICOKOYACTOTHOM TYroyXxo-
CTW B 06513aTeIbHOM MOPSAKE NPOBOAATCS aKycTMyeckas
vMnegaHcoMeTpus (TMMNaHOMETPUS N akycTuyeckas
pednekcomeTpmsa) n otoakycTuieckas ammccus (OAJ)
(3apepxaHHas BbiaBaHHast OA3 n OA3 Ha yacToTe Npo-
AykTa nckaxeHus). OTCyTCTBME PACXOXOEHUIN MEXAY
pesynsrataMmn ayamonornyeckux nccnefoBaHni C yye-
TOM MEIJIEHHOr0 XapakTepa pas3BuUTUS HaPYLLEHUI CIyXa,
aHamMHe3a 3aboneBaHus 1 NokasaTesieit yCroBuiA Tpyaa
ABNSIETCSH OCHOBaHWEM [Jis1 paCCMOTPEHMSA BOMpPoca O
npodeccrnoHanbHOM XapakTepe noTepu cnyxa.

B CnoxHbIX cnyyasix AMarHoCTUKN UCMOSb3YIOTCH [0-
NOJSIHUTENbHbLIE METOAbI UCCNIef0BaHNA (perncTpaums
KOPOTKONIATEHTHbIX CTYXOBbIX BbI3BAHHbLIX MOTEHLMAN0B U
ASSR-TeCT), nokasaTenn KOTOPbIX TakXXe MOoryT 6blTb NoA-
TBEPXAEHVEM NPOPECCUOHANBHOM NPUYMHBI CITYXOBbIX
HapyLieHni. [Npu pacxoxaeHn OaHHbIX BCEX ay4N0N0-
rMYEeCKMX UCCcnefoBaHnin NPodEeCCUOHasbHbIN XapakTep
3a601eBaHNs COMHUTENEH.

CornacHo NMepeyHto npodeccroHanbHbix 3aborne-
BaHWiM [5], npu akcnepTnae cBs3u 3ab0NeBaHNs opraHa
crnyxa ¢ npodeccuen 3ak4YnTeNbHbIA AMarHo3 rnpo-
deccurnoHanbHoro 3aboneBaHnst opraHa cnyxa OoJIKeH
GopMynMpoBaTbCs cnenyowmm 06pa3om:

— MKB-X (Z57.0) — HebnaronpusTHoe BO34eNCTBUE
NPOV3BOLCTBEHHOIO LUyMa (NPU3HaKv BO34ENCTBUS LLyMa
Ha opraH cnyxa): «TpygocrnocobeH 6e3 orpaHnYeHn»;

— MKB-X (H83.3) — NoTeps cnyxa, BbI3BaHHAS LLIYMOM
(XpoHMYeckasn ABYCTOPOHHAS HEMPOCEHCOPHAsA TYrOyXoCTb
nepBoli cTeneHu «A»). 3abonesaHne NPodeccruoHanbLHoE,
YCTaHOBJIEHO BrepBble (MOATBEPXAEHO UV N3MEHEHO).
«TpynocnocobeH B npodeccun npu ycroBumn auHammye-
ckoro HabnoaeHus B LLeHTpe npodnartonorum 1 pas B ron»;

— MKB-X (H83.3) — NoTeps cnyxa, BbI3BaHHAS LLIYMOM
(XpoHMYeckasn ABYCTOPOHHAS HEMPOCEHCOPHAsA TYrOyXoCTb
nepeovi ctenenn «b»). 3abonesaHne NpodeccnoHanbLHoe,
YCTaHOBJIEHO BrepBble (MOATBEPXAEHO U/ N3MEHEHO).
«TpynocnocobeH B npodeccun npu ycroBun guHammye-
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ckoro HabnoaeHns B LeHTpe npodnartonornn 2 pasa B
rog. PaboTHMK MHOPMUPOBAH O MOBLILLEHUN pUCKa Ha-
pYyLLEHMS 30,0POBbLS MPU NPOA0SIKEHNN PabOThI B YCIOBMSX
wyma, npesbiwatowero MNMAY (80 obA)»;

— MKB-X (H83.3) — NoTeps cnyxa, BbI3BaHHAS LLIYMOM
(XpOHMYeckasa ABYCTOPOHHSAS HEMPOCEHCOPHAadA Tyro-
YXOCTb (BTOPOW U Bbile cTeneHn). 3aboneBaHune npo-
deccuroHanbHoe, yCTaHOBEHO BriepBble (MOATBEPXAEHO
nnn nameHeHo). «MpoTtneonokasaHa paboTa B KOHTaKTe
C LUYMOM, YPOBHU KOTOpPOro npesbiwatot MAY (80 nbA)».
lNMoka3aHo HanpasneHne Ha MCD3.

Mpn ycTaHOBEHN 3aKJTHOHUTESIbHOIO AnarHo3a npo-
deccuroHanbHoro 3abosieBaHNs opraHa ciyxa Hanpasssi-
€TCS 9KCTPEHHOE U3BELLEHME B TeppUTOPUASIbHbIN LLEHTP
rocyLapCTBEHHOIr0 CaHUTaPHO-3NUAEMUOSIOMNMYECKOrO
Haa30pa, paboToaaTento, CTPAxXOBLLMKY U B yHpeXAeHNe
3[paBOOXpaHeHMs, HanpaeueLLee 60nbHOro. Bonpockl
JanbHenwen npodnpurogHOCTM U pa3MepoB MaTepuab-
HOIA KOMMNeHcauUm No NpodeccuoHaibHoMy 3aboneBaHNo
peLlalnTcs B pamMkax yupexaeHuin MC3.

B HacTosLWee Bpems BONpoCsk NpognpurogHoCcTv 44
paboTalomnx B yCI10BUSAX NPOdECCUOHASIbHBLIX BPEAHO-
CTen onpenensiTcd npukasoMm MmnHagpascoupas3sBuTums
oTNe 801H 0T 12.04.2011 B pasgene «[1pon3BOACTBEHHbIN
wym» [2]. OgHaKo pernameHTbl 4aHHOrO LOKYMEHTA N30-
>KEHbl HeJOCTAaTOYHO YETKO U 3aTPYLAHSIOT NpakTnyeckme
DEeNCTBMA MeOULVHCKMX pabOTHUKOB, OCYLLECTBIISIOLLMX
MNMMO. Tak, B rpade 5 <MeguumHcKme NpoTMBONOKa3aHWs
1 LOMOSNIHEHUS K OBLLIMM MEANLNHCKMM NPOTMBOMOKa3a-
HUAM>» yKa3aHO, YTO NPy NPOBEAEHNM NpeaBapuUTeSIbHbIX
MMO 3HaYNTENBHO BbIPAXEHHbBIE HAPYLUEHUS CnyXxa (ry-
xoTa u lll, IV cTeneHb TyroyxocTtun) He ABNS0TCA MPOTUBO-
nokasaHusiMun K paboTe B yCII0BUSIX BO30ENCTBUS LLUYMA.
9710 NpoTtmBopeunt pekomeHaaumsam KP, B KOTOpbIX (Kak
yKasaHo Bbilwe), XxpoHnyeckass HCT BTOPOW 1 BbiLLIE CTENEHN
ABNAIOTCA NPAMbBIMU NPOTUBOMNOKA3aHUAMM K MPOLOSIXE-
HUo paboTbl B LLymMe. dopmynmnpoBka B npukase TpedyeT
YTOYHEHMS U JOMKHA OTHOCUTBLCA TOJSIbKO K MHBaNUAaM no
CIyXY U FNyXUM C AeTCTBa, NPoLUeALLNM 0Oy4YeHue B crne-
LMann3npoBaHHbIX NPOMTEXYHPEXAEHNAX.

Mpwv MMO npodnpurogaHoCTb ANns paboThl B «LLYMO-
onacHom» npogeccun onpeaenseTcs B 3aBUCUMOCTN OT
CTeneHn CHMXEHNS cnyxa no kjiaccmpukaumm Kkonm4e-
CTBEHHbIX NMOTEPb Cyxa y paboTatoLLmMX B YCI0BUSIX BO3-
JencTeus wyma. lNMpm aToM He yka3aHO, Kakyto KOHKPETHO
Knaccudumnkaumio NoTePb Clyxa creayeT UCMosb30BaThb,
OTCYTCTBYIOT KOHKPETHbIE NoKas3aTenun CTENEHN CHUXe-
HUS CNyxa, YTo 0OYCIIOBANBAET BOSIIOHTAPU3M B NPaKkTH-
4eCKOM NPUMEHEHNM Al@aHHOI0 pernamMmeHTa. TpeboBaHue
NPoBeAeHUs ayauoMeTPUN B PacLUMPEHHOM auana3oHe
yacToT npu nposeaeHn NMO NpoTnBOpPEUNT pernameH-
Tam, ykasdaHHbIM B rpade 3 9T0ro xe pasaena npukasa,
raoe 3HaYnTCs TOJNbKO ayanomeTpus 6e3 yTo4HeHMs Buaa
nccneLoBaHus.

N3noxeHHbIe pernameHTbl TPebyoT KOPPEKTUPOBKM
0N 4eTKOro onpeaesnieHns BO3MOXHOCTEN Npoao/IxXe-
HUS N NpekpaLLeHns paboTbl B YCJIOBUSIX BO3LENCTBUS
LyMa rnpu pasinyHblX HAPYLLUEHNAX CITYyXOBOW PYHKLINK.
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OF HEARING DISABILITIES WITH PROFESSION
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SUMMARY. The article presents the fundamental positions
aimed at streamlining and unifying clinical diagnostic and expert
approachesin dealing with the connection of hearing loss with the
profession and professional suitability for hearing impairment in
people working under conditions of exposure to industrial noise.

Currently, the problem of professional hearing loss
does not lose its relevance, as the disease indicators in
the overall structure of occupational diseases of Russian
employees for many years do not decline. Thisis since there
are still a significant number of jobs where Occupational
noise exceeds the permissible parameters [4, 8], and
in addition, an important role in this situation is played
by the unsatisfactory quality of diagnostic and expert
work in establishing the role of the professional factor
in the development of hearing loss in workers of "noise-
dangerous” professions [1].

Inview of the above, in 2018, clinical recommendations
N 609 "Hearing loss induced by noise” (second
revision) were developed and included in the Clinical
Recommendations Rubricator of the Ministry of Health
of the Russian Federation (hereinafter referred to as
CR). The CR are aimed at practical application of unified
approaches to diagnosis, treatment, rehabilitation,
prevention, addressing the issues of examination of the
connection of impaired hearing with the profession and
professional suitability for various degrees of severity of
hearing loss from noise exposure [9].

The developed CR are necessary for interdisciplinary
and integrated interaction of specialists: ENT specialists,
surdologists, occupational pathologists, doctors of
occupational health and medicine, as well as all medical
professionals involved in diagnostic and expert work in
assessing the hearing in workers of "noise-dangerous”
professions. This report discusses in detail the algorithms for
establishing preliminary and final diagnoses of professional
sensorineural hearing loss, which are presented in the
form of Annexes Bl and Bll of CR [9].

The algorithm for establishing a preliminary diagnosis
of occupational hearing disease (fig. 1) is designed for both

The diagrams of the algorithms for establishing preliminary and
final diagnoses of occupational hearing loss are given.

KEY WORDS: professional hearing loss, diagnostic algorithms,
examination of hearing impairment.

otorhinolaryngologists, who specialize in occupational
pathology, and for general ENT specialists conducting
preventive (pre-employment or periodic medical
examinations (PMEs)) examinations and performing
outpatientvisits, as the regulatory documents state thatitis
possible to establish a preliminary diagnosis of occupational
disease in any medical institution [6, 7]. It should be
taken into account that a high risk of hearing impairment
from noise exposure is possible with Occupational noise
levels of more than 80 dBA, with more than 10 years of
experience in noise and increased hearing thresholds for
the type of hearing impairment at high frequencies. The
stated criteria along with the study of the disease history,
professional route of the patient and the data of the elective
examination allow to formulate a preliminary diagnosis of
the professional hearing disease. In all other cases, the
risk of hearing loss from Occupational noise is unlikely.

A preliminary diagnosis should be formulated in
accordance with ICD-10 and, in accordance with the CR,
includes two nosological forms depending on the severity
of hearing impairment:

— (Z57.0) — "Occupational exposure to noise (signs
of impact of noise on the organ of hearing)”, which is
not considered as a true disease in a strict sense, as
it represents a prenosological form of disorders in the
auditory analyzer. However, this formulation of the diagnosis
is necessary for the official justification and practical
implementation of rehabilitation measures to slow down
the pathological process and prolong the working life.

— (H83.3) — "Noise-induced hearing loss — bilateral
chronic sensorineural hearing loss (SNHL) (indicating the
degree of hearing loss)". The physician should include
workers with a bilateral chronic SNHL as one of the
persons diagnosed as "Noise-induced hearing loss”, if
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Fig. 1. Algorithm for establishing a preliminary diagnosis
of occupational hearing disease

their audiometric picture of the occupational disease is
typical: for workplaces with noise levels of up to 90 dBA —
15 years or more of work experience, and for workplaces
with noise levels of over 90 dBA — 10 years or more of
work experience.

When establishing a preliminary diagnosis of an
occupational disease of the organ of hearing, the employee
must be sent within 30 days to an outpatient or inpatient
examinationinthe territorial, or departmental occupational
pathology center (hereinafter referred to as the OPC), or
other occupational pathological medical organization,
which has a license to perform work on the examination of
the connection between the disease and the profession.
Establishing a preliminary diagnosis of a professional
SNHL ends with the submission of an emergency notification
on the preliminary diagnosis of a chronic occupational
disease of the organ of hearing to the Territorial Body of
Rospotrebnadzor and the referral of the patientto OPC [3].

The OPC tasks are to provide specialized occupational
pathological assistance, to conduct expert examination
of the connection between the hearing organ disease
and the profession, to establish the final diagnosis and

Experimental and clinical Ne 1 (02)
OTORHINOLARYNGOLOGY 2020

to develop an individual program of rehabilitation (IPR) of
the hearing organ. Establishment of the final diagnosis
of professional hearing organ disease (fig. 2) includes
three main information "blocks™: assessment of working
conditions, study of anamnestic data and analysis of
audiological examination parameters.

The initial examination of a patient at OPC begins with
an analysis of the professional route and working conditions
based on the information provided in the sanitary and
hygienic characteristics of working conditions. It should
be taken into account that noise is a priority criterion
determining the formation of hearing loss: the higher
it is, the more likely it is that the disease will develop.
Working conditions, which allow to establish a high risk of
occupational cause of hearing loss, should be characterized
by the level of Occupational noise above 80 dBA and
continuous work experience in these conditions for at least
10years. Consideration of the connection between hearing
organ disease and the profession in the post-exposure
period (after termination of work in noise) is possible only
if there is documentary evidence of the development of
hearing loss in the period of work in noise exposure. The
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Fig. 2. Algorithm for establishing a final diagnosis
of occupational hearing disease

occurrence or progression of SNHL in the post-exposure
periodis notareason to consider the connection between
the disease and the profession.

There should be no other causes and somatic pathology
in the history of the disease that could have a negative
impact on the functioning of the hearing analyzer, and
the course of the disease is characterized by a slow
development of the increase in the hearing thresholds on
the type of violation of sound perception.

When analyzing the audiological examination data,
it should be remembered that the main method of
diagnosing professional hearing loss is the tonal
threshold audiometry in the conventional range of
sound frequencies. Threshold audiometry methods,
extended frequency tonal threshold audiometry,
speech audiometry complement the results of tonal
audiometric studies and are supporting indicators in
the differential diagnosis of hearing loss. When high-
frequency hearing loss is detected, acousticimpedance
monitoring (tympanometry and acoustic reflexometry)
and otoacoustic emission (OAE) (delayed evoked
OAE and distortion-product OAE) are mandatory.

The absence of discrepancies between the results of
audiological studies, given the slow development of
hearing loss, medical history and working conditions,
is the basis for consideration of the professional nature
of hearing loss.

Complex diagnostic cases use additional research
methods (registration of short-latency auditory evoked
potentials and an ASSR), the parameters of which may
also confirm the professional cause of hearing impairment.
In case of discrepancies in all audiological studies, the
professional nature of the disease is doubtful.

Accordingto the List of Occupational Diseases [5], when
assessing the connection between hearing organ disease
and the profession, the final diagnosis of an occupational
hearing disease should be formulated as follows:

— ICD-10 (Z57.0) — Occupational exposure to noise
(signs of impact of noise on the organ of hearing): "Able
to work without restrictions”;

—I1CD-10 (H83.3) — Noise-induced hearing loss (bilateral
chronic sensorineural hearing loss, IA degree). Occupational
disease, first time established (confirmed or changed).
"Able to work in the profession under the condition of
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dynamic observation in the occupational pathology center
once ayear";

—1CD-10 (H83.3) — Noise-induced hearing loss (bilateral
chronic sensorineural hearingloss, IB degree). Occupational
disease, firsttime established (confirmed or changed). "Able
to work in the profession under the condition of dynamic
observation in the occupational pathology center twice
a year. The employee is informed of the increased risk of
health impairment when continuing work in conditions of
noise exceeding MPL (80 dBA)™;

—1CD-10 (H83.3) — Noise-induced hearing loss (bilateral
chronic sensorineural hearing loss (second or higher
degree)). Occupational disease, first time established
(confirmed or changed). "Work in contact with noise
levels exceeding MPL (80 dBA) is contraindicated™. The
appointment to Social security disability medical exam
is indicated.

When the final diagnosis of occupational disease of the
hearing organ is established, an emergency notification
is sent to the Territorial Center of State Sanitary and
Epidemiological Surveillance, to the employer, to the insurer
andto the health care institution that sent the patient. The
issues of further professional suitability and the amount
of material compensation for occupational disease shall
be resolved within the framework of institutions for Social
security disability medical exam.

Currently, the issues of professional suitability for workers
in the conditions of occupational hazards are determined by
the order of the Ministry of Health and Social Development
N 801n dated 12.04.2011 in the section "Occupational
noise” [2]. However, the regulations of this document are
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not sufficiently clear and complicate the practical actions
of physicians engaged in PME. For example, column 5,
"Medical contraindications and supplements to general
medical contraindications” indicates that significantly
pronounced hearing impairment (deafness and lll,
IV degrees of hearing loss) are not contraindications to
work in conditions of noise exposure during preliminary
PME. Thisis contrary to the CR recommendations, in which
(as noted above) a second and higher degree of chronic
SNHL is a direct contraindication to the continuation of
operation in noise. The wording of the order needs to be
clarified and should only apply to people with hearing
disabilities and deaf people who have been trained in a
vocational institution.

During PME, occupational suitability for "noise-
dangerous” jobs is determined by the degree of hearing
loss according to the classification of quantitative hearing
loss of workers under noise exposure conditions. At the
sametime, itis not specified which specific classification
of hearing loss should be used, there are no specific
indicators of the degree of hearing loss, which determines
voluntarism in the practical application of this regulation.
The requirement to conduct extended high-frequency
audiometry when conducting PME contradicts the
regulations specified in column 3 of the same section of
the order, which lists only audiometry without specifying
the type of study.

The stated regulations require correction for clear
definition of possibilities of continuation or termination
of work in conditions of noise impact in case of various
violations of auditory function.
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NMATOFrEHETU4HECKUE ACIMNEKTbI YLLUHOIO LUYMA
U EF0O OCOBEHHOCTEW NPU PA3JIN4YHbIX
SABOJIEBAHUAX YXA

PATHOGENETIC ASPECTS OF EAR NOISE AND ITS FEATURES
IN VARIOUS DISEASES OF THE EAR

'M. T. HacpoemoduHoaa, ’X. 3. Kapa6aee

M. T. Nasretdinova, °Kh. E. Karabaev

'rOY BINMO «CamapKkaHOcKuli 20cydapcmeeHHbll MeOUYUHCKUl
uHcmumym»

2TawkeHmckuli neduampuyeckuli MeOUYUHCKUU UHCmumym

PE®EPAT. B paboTe npeacTaB/ieHbl AaHHbIe M0 onpeneneHunio me-
TOO0B UCCNeA0BaHUS YILWHOrO WyMa npu pasainyHom naTtonorun.
VX BOBHMKHOBEHME 0OBbACHAIOT HapyLlleHnem dyHKunm nepmude-
PUYECKUX U LLEHTPalbHbIX 3BEHLEB 3BYKOBOrO aHanmMaartopa npu
BO34ENCTBUU HA HUX HEONaronpuaTHeiX dakTopoBs. MNMocnenosa-
TENbHOCTb NOSABMIEHNS LUYMaA N CHUXEHUS Clyxa 3aBucena oT xa-
pakTepa 3aboneBaHnsa. BonbWNHCTBO 60bHBLIX 6ecnokoun wym lln
Il cTeneHe NnepeHOCUMOCTU, 4TO HAPYLLIAN0 KA4€CTBO UX XU3HU 1
CHUXano TPpyaocnocobHOCTb. [JOCTOBEPHO A0Ka3aHO YBENMYEHNE
npoueHTa perncTpaumm CNoOHTaHHOM 0TOAKyCTUYECKON SMUCCUN
NPV YLWHOM LUYyME.

KJIIOYEBbBIE CJIOBA: ywWwHONM Wwym, 0ToOakycTu4yeckas aMmmccus,
TYrOyXoCTb.

BeepeHue

YLHOW LWyM, He SIBNSISICb CaMOCTOATeIbHbIM 3ab0ne-
BaHMeM, Byay4ym CUMMTOMOM PassiMyHbIX NaTonornye-
CKUNX COCTOSIHUI, MPUHOCUT 3HAYUTESIbHbIE CTPadaHNSA
4yesioBeKy, NPMBOAUT K COMATUYECKUM U MCUXNYECKUM
pacCcTpOMCTBaM, 3HA4YUTESIBHO CHUXAET Ka4eCTBO XU3HN
[2, 4]. C xanobamu Ha LIyM B yxe naumneHTbl obpaula-
IOTCH K pa3HbIM CreumanmcTam, HO Yallle BCero K 0T1o-
PUHONAPUHIOJIOrNY, Tak Kak LWyM B yLLax npu naTtoaorum
3BYKOBOIO aHanu3artopa BcTpedaetcs B 70% cnyyaes.
MpryeM WyM YacTo ABNSIETCS OAHMM U3 Hanbonee paH-
HUX CUMNTOMOB 3a60sieBaHUs yxa. OH TakXXe MOXeT COo-
MyTCTBOBATb HAPYLLUEHMIO OYHKLUN APYTMX OPraHoB n
cuctemopranusma [1, 2]. KcoxaneHuio, npaktuyeckue
Bpayu He Bcerga C A0/IXHbIM BHUMaHUEM OTHOCATCH K
3TOMY CUMMNTOMY M HE Ha3Ha4yaloT HEOOXOANMBIA KOM-
nJekc omarHoCTuYeCcKnx nccnegoBaHnin Asist yCTaHoB-
JIEHUS MPUYNHBI LLIYMA.

Mo wymMoM B yLLIaX MOHUMAIOT CJTYXOBbI€ OLLYLLIEHWS,
BO3HMKaloLLMe Y YesioBeka Npu OTCYTCTBUM BHELLHEro
aKyCTMYECKOro UCTO4YHMKA [3, 4]. BONbLWNMHCTBO aBTOPOB
CUMTAlOT, 4TO CleayeT pasnuyaTb CyObekTUBHBIN (Crbl-
LUNMBI TONIBKO NAUVEHTY) M 0OBbEKTUBHBIN (CNbILLMMBINA

'Samarkand State Medical Institute

2Tashkent Pediatric Medical Institute

SUMMARY. The paper presents data on the definition of methods
forthe study of ear noise in various pathologies. Their occurrence
is explained by the dysfunction of peripheral and central parts of
the sound analyzer under the influence of unfavorable factors. The
sequence of the appearance of noise and hearing loss depended
on the nature of the disease. Most patients were concerned about
noise of Il and Ill tolerance degrees, which violated the quality of
their lives and reduced their ability to work. An increase in the
percentage of registration with the spontaneous otoacoustic
emission is reliably proved tinnitus.

KEY WORDS: tinnitus, otoacoustic emission, hearing loss.

OKPY>KaKLLMM) yLHOM Wwym [5]. NocnegHuii BCTpevaeTcs
[OBOJMILHO peako 1 0OyCnoBeH, Kak NpPaBuio, MblLLeY-
HbIMU (HEMPOU3BOJIbHbIE COKPALLEHMS MbILLL, FTOTKN
M cpegHero yxa) uam cocyaucTbiMyn pacCTPONCTBaMM
(aHeBpM3Mbl COCY0B, apTEPUOBEHO3HbIE aHACTOMO3bI
1 A4p.), a Tak>Xe apTpo3amMu BUCOYHO-HMXKHEYEIOCTHOIO
CyCTaBa, LWyMOM ABMXEHNS LWerHbIX NO3BOHKOB [3, 5].

CnyxoBble owyuieHns (CyObeKkTUBHBbIN LWYM) MOFYT
NMosBNATbLCA BOOOLLE 6e3 Kakoro-nmbdo akycTU4eckoro
BO3OencTBUsA. MIx BOBHUKHOBEHME 0OBbACHSAIOT Hapy-
weHnem GyHKUMN nepndepnyecknx u LEHTPabHbIX
3BEHbEB 3BYKOBOro aHanmsartopa npu Bo34eNCTBUN
Ha HUX HebnaronpuaTHbIX GakTopos [1, 2]. MpuynHon
CYyOBLEKTMBHOIO LUyMa MOryT ObITb MATONOrM4yeckoe co-
CTOSIHME HapPY>XHOro, CpeaHero uin BHYTPEHHEro yxa,
M3MEHEHMS B Pa3/INYHbIX OTAEeNax BeretaTMBHOM HepB-
HOli cuctemsbl 1 gpyrmve 3abonesanus [3, 4].

B paHee npoBeaeHHbIX UCCNeg0BaHUAX MOKa3aHo,
4YTO TPAANLMOHHOE PACCMOTPEHME CYObeKTUBHOIO YLLI-
HOro WyMa kak Npobrembl, CBA3aHHOW TOJIBKO C YXOM,
HeBepHO. CyOBbEKTMBHbLIN LWYM MOXET OblTb pacLieHeH
Kak ¢paHTOM CJ/Iyx0BOro socnpusaTtud. B psae cny4aes
BOCMNPUATUE YLLIHOIO LLYMa aCCoLUMPYETCS C HeraTuB-
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HbIMW 3MOLIMAIMU, HaNpMMep ¢ OOA3HbIO NoTepu cnyxa
nnm 3aboneBaHUsaMn Mo3ra, 4To NPUBOANT K POKYCKU-
POBaHMIO BHUMAHWS Ha 9TUX cumnTomax [3, 5].

OCHOBbLIBasICb Ha BbILLEU3JIOXKEHHbIX IUTEPATYPHbIX
LOaHHbIX MOXHO cAefnaTb 3aKlo4YeHne, YTO N3yyeHmne
NpPo6sIeMbI YLLIHOIO LLiyMa akTyaslbHO 1 Aaneko OT CBO-
€ro OKOH4YaTeNbHOro PeLleHmns.

Mcxons 3 aTux no3numnin, Hamm onpeaesneHa uenb —
M3y4nTb NaTOreHeTn4YeCckme acnekTbl YLWHOro wyma m
ero ocobeHHoCTel Npun pasnnyHbix 3a00NeBaHnsaX yxa.

Martepunan v meToAbl UCCEA0BAHUS
O6cneposaHo 115 NaUMEHTOB C YLWHbIM LLYMOM,
006YCNOBJIEHHBIM PA3/IMYHON NaTonorven yxa. s Huxy 45
OblNIN YCTAHOBJEHbI OCTPas U XPOHMYecKast CEHCOHEB-
panbHas TYyroyxocTb, y 25 — aAre3nBHbIN CPeaHUIN OTUT,
y 25 — nmenuncb pasnuyHble popmbl nepdopaummn bapa-
©6aHHOM NnepenoHkun, y 11 — otocknepo3 ny 9 — 6onesHb
MeHbepa. Cpegu obcnenoBaHHbIX Obl10 66% XeHLWMH
1 34% My>4nH B Bo3pacTe oT 15 10 68 neT. Y 60nbLUNH-
cTBa nauneHToB (86,3%), cTpaaaloLlwyx OT YLLIHOrO LWyMma,
BbISIBJIEHA TA UM MHAS CTEMNEHb TYroyxocTn. Hopmarnb-
Has cnyxoBas GyHKUMA oTMedeHa y 13,7% nauneHToB.
TwaTenbHbI aHaNM3 aHAMHECTUYECKNX OaHHbIX
O0JIbHbIX MOKa3an cneayolee: y 75 naumMeHToB WyM
npeaLwecTBOBa TYroyxocTu, y 25 — OH NOsIBUCS OOHO-
BPEMEHHO C TYrOyxOCTbiO 1 B 15 Criydasax Lwym NosiBUACS
nocne pasBmMTUS TYroyxocTu. Y BCEeX NaLMEHTOB LLUYM
HOCWN CYObEKTUBHBLIN xapakTep. Y 71% naumMeHToB OH
Obls1 NOCTOSAHHBIM, Y 29% — Nepnoanyeckmm.
MNocnenoBaTenbHOCTh NOSBAEHMWS LUYMA Y CHUXEHUS
cnyxa 3aBucena oT xapakTepa 3aboneBaHus.
BonbwmHCTBO 60MbHLIX (74%) 6ecnokouna Wym
llnlll cTeneHen NnepeHoCMMOCTH, YTO HapyLUano Ka4eCcTBO
WX KMU3HW U CHUXANO TPYA0CNOCOOHOCTb. IPOMKOCTb LLyMa
y 605bLUMHCTBA NaUMeEHTOB (78%) He npesbiwana 10 ab.
Bcem nauveHTam nposogman obcnenoBaHue no
obuwenpuHATOn MeToanke (aHann3 xanod n aHamHe-
CTUYECKUX AaHHbIX, 0O EKTUBHbIN OCMOTP M 0BLLEKTN-
HUYECKNE NCCNEeN0BAHMS), ayaM0N0rnieckoe uccneao-
BaHMe, OTOHEBPOJIOrMYECKOE UCCNEA0BAHME, UCCNEaO-
BaHME NCUXONIOMMYECKOro ctatyca. Ayanonorniyeckoe
nccnegoBaHue BKJOYANO TOHANBHYIO ayAMOMETPUIO,
LUYMOMETPUIO, UMNELAHCOMETPUIO, PEFMCTPALVIIO OTO-
akycTtmndeckon amuccum (OAD) n KOPOTKONMATEHTHbIX
CNyXOBbIX BbI3BaHHbIX NOoTeHumanos (KCBIT).
lMcuxoakyCcTn4eckyto naeHTndukaymio wyma rnpo-
BOOMNU 9TANIOHMPOBAHHBIMU CUrHanamu. ing sTtoro
yepes HayLHUKN NOAABANN TECTUPYIOLWMIA LLIYM, KO-
TOPbIA CO34aBanu NpPu NOMOLLM KOMMNbIOTEPHOMN MPOo-
rpammel ons reHepaumm wyma. Kak OCHOBY MCNONb30-
Banun 6enblii WyM 1 610KN PasnnyHbiX GUILTPOB, HYTO
NMO3BOJIANIO FEHEPMPOBATHL Y3KOMONOCHbIE U LLIMPOKO-
MONIOCHbIE LLIYMbl, MOAYNMPOBAHHbIE MO aMNINTYAE.
UoeHTudumnkaumio wyma no rpOMKoOCTU NpoBOAUIN C
ncnosab3oBaHneM Metoga «banaHca» rpoOMKOCTU Npu
npencTaBieHNUM TECTUPYIOLLLErO CUrHANAa «Mncu» (Mnn
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KOHTpfIaTepanbHO) N MeToa MacKUpPOBKU. [POMKOCTb
ycTaHaBnmeanu B 46 0THOCUTENBLHO NMopora CiyxoBomn
YyBCTBUTENBHOCTM AJ1 Mackepa.

Pernctpaunio OAD npoBoauan Npm OTCYTCTBUM Na-
TONIOrMU CpeaHero yxa. BeinonHanm perncrpaumio Bbl-
3BaHHOM OTOaKycTudeckomn ammccumn (BOASD) n perncrpa-
LLWIO CMOHTaHHOM oToakycTuyeckon amuccum (COAD).

OueHvBanu BbICOTY aMIANTYAbl SMUCCUN U €€ Yac-
TOTHOE PAacCroJiIOXEeHME.

Pe3ynbTtathl uCCNenoBaHuUS

YcTaHOBNEHO, 4TO Npu 3ab0JIEBaHNSAX CPeaHEro yxa
YLWHOW WyM B 60/bLINHCTBE criyyaes (88,9 + 2,7%) Ho-
CUJ1 HN3KOYACTOTHbIM XapakTep C AMana30HOM 4acToT
0o 2000 Iy n cooTBEeTCTBOBAs KOHOAYKTUBHOMY Xapak-
Tepy TYroyxoCTu, NPV CEHCOHEBPAJIbHbIX HAPYLLEHUSX
LIYM B 3TOM YaCTOTHOM AMana30oHe BCTPEeYascs TONbKO
B 18,6 + 3,2% cnyuaes (P < 0,001).

MNosiBNeHne BbICOKOHACTOTHONO LLIyMa CBUAETENIbCTBO-
BaJ1I0 O BO3HUKHOBEHUV CEHCOHEBPAIIbHbIX HAPYLLEHWNI U
COOTBETCTBOBAJIO TYrOyXOCTM CMELIAHHOIO XapakTepa.

Mpn oCTPbIX U XPOHUYECKNX CEHCOHEBPAJIbHbIX
HapyLeHUsX CNyxXoBON PYHKLNN OCHOBHbIE YaCTOT-
Hble XapakTePUCTUKM LLYMA HAXOAUIUCH B AMana3oHe
4000-6000Tw (62,4 £ 5,3% cnyyaeB), F(POMKOCTb LLyMa
B 60nbLIMHCTBE cnyyaes (62,3%) npesbiwana 10 gb.

JlocToBepHO A0OKa3aHO yBeNMYEHNE NPOLEHTA
peructpaumn COA3 npu ywHOM wyme. Tak, Ha CTO-
poHe ywHoro wyma COAD 3apernctpmpoBaHa y 32
(71,1 £6,8%) 60nbHbIX N3 45 06CIeA0BaHHbIX, B TO BPEMS
KakK 13 25 naumMeHToB C CEHCOHEBPAJIbHbIM HAPYLUEHU-
€M CJTyXOBOW PYHKLMN HA YPOBHE YIINTKU, KOTOPOE He
COMPOBOXAAnoCh yLHbIM WHymom, COAD 3apernctpu-
poBaHa Ha CTOpoHe nopaxeHus Tonbko y 3 (12,0 = 6,5%)
nauueHnToB (P < 0,001). Kpome Toro, BbicoTa NMKOB am-
nantyasl COAD Ha cTopoHe ywHoro wyma (7,0 £ 0,7%)
Oblna JOCTOBEPHO BblLLE, HEM Ha CTOPOHE, MAe LUyM OT-
cytcTBoBan (4,6 + 0,6%, P < 0,05).

Yeenunuenune npoueHTa pernctpauyvt COAS 1 BbICOTbI
NUKOB aMNANTYAbl NPU YLWHOM LWyme, 06yCNoBIEHHOM
CEHCOHEBPAJIbHbIMU HAPYLLIEHUSIMU HA YPOBHE YNUTKMU,
CBUAETENbCTBYIOT O MOBbLILLIEHHOW aKTUBHOCTU HAPYX-
HbIX BOJIOCKOBBIX KJTETOK, YTO MOXET ABASATLCS NPUYNHON
BOSHUKHOBEHUS LLIyMa.

MN3BECTHO, 4TO YLLHOW LUYM ABNSETCH HE CaMOCTOSA-
TenbHbIM 3a00J/IEBAHNEM, a JINLLIb CUMNTOMOM Passiny-
HOW natonoruun, aPPOEKTUBHOCTb JIEHEHUS 3aBUCUT OT
CPOKOB ANArHOCTUKM U BO3MOXHOCTM NIEYEHNSI OCHOB-
Horo 3aboneBaHus.

Haunbonbluunii apdekT nmeeT niedeHne 3adoneBaHunin
CpenHero yxa, COnpoBOXAAIOLLNXCS YLIHbIM LLIYMOM,
NP1 KOTOPbIX MOKa3aHO XUPYPrnieckoe BMeLLATENbCTBO
(oTocknepos, nepdopaumsa GapabaHHON NEepPenoHKN 1
ap.). 9 DEKTUBHOCTL NEYEHNS LLIYMA NPU CEHCOHEBPASTb-
HOI NaToNOrMmN Takxe 3aBucena oT xapakTepa 3abone-
BaHu4. [1pn ceHCoHeBPaNbHOM HapyLUEeHUW CITyXOBOM
DYHKUMN Ha YPOBHE YNUTKN, 0OYCNI0BIEHHOM COCYAM-
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CTOV NaToNIorMei, XopoLUme peaynbTaTbl NOJly4eHbl Npu
NPMMEHEHNN MeanKaMeHTo3HoW Tepanuun. CHUXeHne
WHTEHCUBHOCTW LUyMa Mocsie Kypca Jie4eHus oTMeye-
HO Y 7 (42,5%) 60onbHbIX C 60N1e3HbI0 MeHbepa. Y 3Tux
00JIbHbIX 3aPErNCTPUPOBAHO U OOBEKTUBHOE yiyulle-
HMEe COCTOSIHUS PELLENTOPORB YINTKU, YTO BblPaXKasnoch
B yny4wieHuu peructpaumm BOAD.

Mpn OCTPOM CEHCOHEBPAJSIbHOM HapyLUEeHUW ciyxa
pes3ynbTaTbl 1Ie4eHNsi BO MHOIOM 3aBUCESV OT NMPUHUHBI
3aboneBaHus. [pu cocyancToi aTmonorum 3abonesa-
HUS YMEHbLUEHME UHTEHCMBHOCTW YLLIHOMO WyMa WU
€ro ncye3HoOBEHME 0TMeYasnoch B 60JbLLEM MPOLEHTE
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cry4yaeB, 4eM Npu BUPYCHOM UM TOKCUYECKOM nopa-
XEeHUN ynuTKU. Bo Bcex cnyydasix yMeHbLLIEHUS YLLIHOMO
LymMa 3apeructpmpoBaHa noJioxXmnTesibHasa gMHaMuka
npu peructpauum BOAD Ha yacToTe NnpoaykTa nckaxe-
HUs. MPU XPOHNYECKOM CEHCOHEBPaJIbHOM HapyLUEeHUN
cnyxa MeamkamMeHTO3Has Tepanus 3akodanach B Ha-
3Ha4YeHun BeTarncTuHa gurngpoxnopuaa, TabnetTu-
poBaHHbIX GOPM KaBUHTOHA, TPEHTasa, HooTponuna un
OPYrux npenapaTos, yiy4dLllaloWwmMx MUKPOLVPKYNALIO
YANTKN 1 GYHKUMIO MO3ra. B koMnnekc neyeHuns BKIIO-
yanu Macca)k BOPOTHUKOBOM 30HbI U rMnepbapuyeckyto
OKCUreHaumio.
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SUMMARY. The paper presents data on the definition of methods
forthe study of ear noise in various pathologies. Their occurrence
is explained by the dysfunction of peripheral and central parts of
the sound analyzer under the influence of unfavorable factors. The
sequence of the appearance of noise and hearing loss depended
on the nature of the disease. Most patients were concerned about

Introduction

Ear noise, not being an independent disease, being
a symptom of various pathological conditions, causes
considerable suffering to a person, leads to somatic and
mental disorders, and significantly reduces the quality of
life [2, 4]. Patients complain about the noise in their ears to
different specialists, but most often to an ENT specialist,
as the ear noise is 70% of the time with a sound analyzer
pathology. Noise is often one of the earliest symptoms
of ear disease. It can also be associated with impaired
function of other organs and systems of the body [1, 2].
Unfortunately, practitioners do not always pay due attention
to this symptom and do not prescribe the necessary set of
diagnostic tests to determine the cause of noise.

Ear noise is understood to mean the auditory sensations a
person haswhen there is no external acoustic source [3, 4].
Most authors believe that a distinction should be made
between subjective (hearable only to the patient) and
objective (hearable to others) ear noise [5]. The latter is quite
rare and is usually due to muscle contractions (involuntary
contractions of the pharynx and middle ear muscles) or
vascular disorders (vascular aneurysms, arteriovenous
anastomoses, etc.), as well as temporomandibular joint
arthrosis, neck crepitus [3, 5].

Auditory sensations (subjective noise) can appear without
any acoustic influence at all. Their occurrence is explained
by the dysfunction of peripheral and central parts of the
sound analyzer under the influence of unfavorable factors
[1, 2]. The cause of subjective noise may be a pathological
condition of the outer, middle or inner ear, changes in
various parts of the autonomic nervous system and other
diseases [3, 4].

Earlier studies have shown that the traditional view of
subjective ear noise as an ear-only problem is incorrect.

Experimental and clinical Ne 1 (02)
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noise of Il and Ill tolerance degrees, which violated the quality of
their lives and reduced their ability to work. An increase in the
percentage of registration with the spontaneous otoacoustic
emission is reliably proved tinnitus.

KEY WORDS: tinnitus, otoacoustic emission, hearing loss.

Subjective noise can be seen as an auditory perception
phantom. In some cases, ear noise perceptionisassociated
with negative emotions, such as fear of hearing loss or brain
disease, which leads to a focus on these symptoms [3, 5].

Based on the above literature, we can conclude that
the study of the problem of ear noise is relevant and far
from its final solution.

Based on these positions, we have defined a goal, that
is studying the pathogenetic aspects of ear noise and its
peculiarities in various ear diseases.

Research material and methods

115 patients with ear noise due to different ear pathology
were examined. 45 of them had acute and chronic
sensorineural hearing loss, 25 had adhesive middle otitis,
25 had different forms of eardrum perforation, 11 had
otosclerosis and 9 had Meniere's disease. 66% of patients
examined were women and 34% were men between
15 and 68 years old. Most patients (86.3%) suffering from
ear noise had some degree of hearing loss. Normal auditory
function was found in 13.7% of patients.

A thorough analysis of the patients’ anamnestical
data showed the following: 75 patients had an ear noise
before hearing loss, 25 patients had a noise appeared
simultaneously with hearing loss and 15 patients had noise
after hearing loss. All the patients had subjective noises.
71% of patients had it all the time, while 29% had it on a
periodic basis.

The sequence of noise and hearing loss depended on
the nature of the disease.

Most patients were concerned about noise of Il and
Il tolerance degrees, which violated the quality of their
lives and reduced their ability to work. The noise level in
most patients (78%) did not exceed 10 dB.
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All patients were examined according to the generally
accepted method (analysis of complaints and anamnestical
data, objective examination and general clinical studies),
audiological study, otoneurological study, study of
psychological status. Audiological studies included tonal
audiometry, noise measurement, impedance monitoring,
otoacoustic emission (OAE) test and short-latency auditory
evoked potentials (SAEPs).

Psychoacoustic noise identification was performed
by reference signals. For this purpose, testing noise was
fed through headphones, which was created with the help
of a noise-generating computer program. White noise
and blocks of various filters were used as a base, which
made it possible to generate narrowband and broadband
noise, modulated in amplitude. Noise identification by
volume was carried out using the volume balance method
when representing the testing signal ipsilaterally (or
contralaterally) and the method of masking. The volume
was set in dB relative to the auditory sensitivity threshold
for the masqueror.

OAE test was performed in the absence of middle
ear pathology. Tests of evoked otoacoustic emissions
(EOAE) and spontaneous otoacoustic emissions (SOAE)
were performed.

The height of the emission amplitude and its frequency
distribution were assessed.

Results of the research

Itwas found thatin most cases (88.9 + 2.7%) of middle
ear diseases, the ear noise was low-frequency in nature with
afrequency range of up to 2000 Hz and corresponded to the
conductive character of hearingloss. In the sensorineural
disorders noise in this frequency range was found only in
18.6 + 3.2% of cases (P < 0.001).

The appearance of high-frequency noise indicated
the occurrence of sensorineural disturbances and
corresponded to a mixed hearing loss.

In acute and chronic sensorineural hearing disorders
the main frequency characteristics of noise were in the
range of 4000-6000 Hz (62.4 + 5.3% of cases), the noise
volume in most cases (62.3%) exceeded 10 dB.

Anincrease in the percentage of OAE registrationsin
case of ear noise s clearly proven. So, on the side of the ear
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3ABOJIEBAHUA YXA U CYPAOJIOIMNA

OBHAPYXEHUWE KOQPDPULIMEHTA MOAYNALUN
B CUICTEMAX KOXJIEAPHOU UMIJIAHTALUUA

SELECTING “BETTER” COCHLEAR IMPLANT CHANNELS BASED
ON DISCRIMINATION OF MODULATION RATE IN THE PRESENCE
OF INTERFERING MODULATION
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PED®EPAT. LLEJTb UCCNIEQOBAHUYA. WoeHTuduunpoBaThb «Mioxme»
KaHanbl B yCTPOMCTBAxX koxneapHoro nmnnantata (KW), To ecTb ka-
HaJibl, 9N1eKTPOoAbl KOTOPbLIX MONaan Ha y4acTku, rae Mano uim BOBCe
OTCYTCTBYIOT OCTATO4YHbIE€ HEMPOHHbIE NPOLLECChl (MEPTBbIE 30HbI).
OTapaboTa onuckiBaeT HOBbIV NOAX0 Ha OCHOBE OOHapYXXeHUs KO-
adduymeHTa moaynaLnn.

OPrAHUN3ALNA NCCITIEAOBAHUSA. AKyCTUYECKNIA CUrHan cogepkan
«LLeIeBYI0» HECYLLYIO YaCTOTY, LEeHTpUpyeMmyto Ha kaHane N npouec-
copa, Ha KOTOPOM Oblfla NPUMEHeHa aMNANTyaHaa moaynaums (AM).
3apava npuHyaMTenbHoro Bbibopa ¢ AByMst MUHTEpPBanaMu npeacTa-
Buna yposHu AM 4 unu 8 Iy B Nto6om nHTepBane. 3agadya coctosna
B TOM, 4TOObI yka3aTb Ha MHTEpPBas ¢ «6onee 6uicTpbiM» AM. Hecy-
LMe 4acToThl C MeLaloLWwmMMm MOQYASALNAMN LEHTPUPOBAINCHL HA
LeHTpasbHbIX YacToTax cocenHero kaHana (N = 1). Mny6buHbl Mmoay-
NALMN LEeNeBOor 4YaCcToTbl (M) U MoMexu (S) Oblv afanTMpoBaHbI 4118
OLLEHKM OTHOLWEHWS M/s ans 71%-HOoW KOPPEKTHOMN naeHTUdGUKaUMN.
PE3VYJIBTATbI NCCJIEAOBAHUSA. Y4aCcTHUKM C XOPOLLO HAaTPEeHUPO-
BaHHbIM HOpMaJibHbIM ciiyxom (HC) pocturnv nopora npubnnaurens-
HO 0,5. CunbHbIN 3ddekT 00yYeHns Obin HallaeH y 8 3 n3HavYasbHbIX
cybbekToB HC, y KOTOpbIX pe3ynbTaT yiy4liancs Ha NpoTsXeHUn
5 NpoOBHbIX TECTOB NpU Tex Xe ycnosusix. CyLlecTBEHHbIE pasnu-
4yns OblNM HaMOEHbI MeXAy Ay4YlM 1 XyOWwnM nonb3osaTtenem KU
C o4ykamu, Bapbupyowmmuca mexay 0,5 n 25,0. TectupoBaHme Ha
LleHTpasibHbIX YaCcToTax, NepekpbiBaoLwmx kaHanbl KW, nokazano cta-
OunbHble pesynbtathl Mexay 0,51 1,0 y nydwnx nonb3osatenein KU.
BbIBO/bl. Pe3ynbrathl yny4lianncb C yBeM4eHeM pasgeneHms
MeX Ay LesieBON 4aCTOTOM M NOMEXOWN B COOTBETCTBUN C HAMEPEHU -
eM opraHmgdaumu Tecta. lNockonbky nonb3osatenu KM nokaseisaoT
MeHbLUNI 3ddekT 0byyeHunst, yem cyobekTbl ¢ HC, 3TO rOBOPUT O TOM,
4TO TECT 06paLLAeTCs K UCTOYHUKY MHDOPMaLLMn, OObIYHO MCMONb3Y-
emomy nosnb3oBartensammn KW. Bpemsa TeCTOBOro nporoHa 3aHumaeT
NPUGN3NTESNIBHO 3 MUHYThI, HTO YKa3blBaeT Ha MPakTUYHOCTbL TecTa
0N KIIMHUYECKOro NCMOIb30BaHUS.

KJTKOYEBDBIE CJTIOBA: koxneapHbli umnnaHTaT, KaHan, MOAyNsauns,
CKOPOCTb MOAYNSALMN, YIydLIEHNE pe3ynbTaTta.

BeeneHune

CywecTtByeT 60/blIas pas3HuLa B Ka4eCcTBe ciyxa
cpeauv nonb3oBartesiein KoxneapHoro umnnaHtara (KU).
B TOo Bpems kak HekoTopble CMNOCOGHbLI MOHMMATL pPeYb
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SUMMARY. PURPOSE OF RESEARCH. To identify “bad” channelsin
cochlearimplant (Cl) devices, i. e. channels whose electrodes fallwhere
there are few or no surviving neural processes (dead regions). This
work describes a new approach based on modulation rate detection.
RESEARCH ORGANIZATION. An acoustic signal contained a “target”
carrier frequency centred on channel N of the processor onto which
amplitude modulation (AM) was applied. A two-interval forced-
choice task presented AM rates of 4 or 8 Hz in either interval. The
task was to indicate the interval with the “faster” AM. Carriers with
interfering modulations were centred at adjacent channel centre
frequencies (N + 1). Modulation depths of target (m) and interferer (s)
were adapted to estimate the ratio m/s for 71% correctidentification.
RESULTS OF RESEARCH. Highly practiced normal hearing (NH)
subjects achieved thresholds of around 0.5. A strong learning effect
was found for 8 naive NH subjects who continued to improve over a
least 5 trials of the same condition. Substantial differences were found
between a better and a poorer Cl user with scores varying between
0.5and 25.0. Testing at centre frequencies spanning the Cl channels
showed consistent scores of between 0.5 and 1.0 for the better Cl user.
CONCLUSIONS. Scores improved with increasing separation
between target and interferer, in line with the test’s design intent. As
Cl subjects show less learning that NH subjects, this suggests that
the test accesses the information source routinely used by Cl users.
Atest run time of around 3 minutes indicates the test is practical for
clinical application.

KEY WORDS: cochlear implant, channel, modulation, modulation
rate, improving outcome.

B MPUCYTCTBUM KOHKYPUPYIOLLErO LWyMa Npu OTpuULaTeb-
HbIX COOTHOLEeHnAx curhan / wym (OCLU), opyrme moryt
NPaKTUYECKN HAYErO HE MOHNMATb, AAXE NPU YETKO chop-
MY/IMPOBaHHOWM peyn, NpeacTaBneHHon 6e3 kakoro-nmbo
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KOHKypupyoLwero wyma [6, 9, 17]. Hndkaa adpdekTus-
HOCTb MOXET OblITb BbI3BaHa «MJIOXMMW» KaHanamu, KoTo-
pble Heka4eCTBEHHO nepenaroT MHOOPMALLMIO O PErMOHE
4aCTOTbl, HA KOTOPOM OHU LieHTpupytoTcs. CywecTsyeT
HECKOJIbKO MPUYKMH, NOYEMY KaHa He MoXeT paboTaTb
XopoLwo. TexHnyeckne orpaHNY4eHns, Takme Kak OTKpbI-
TblA 9N1EKTPOL, NN KOPOTKOE 3aMblKaHe, OTHOCUTESb-
HO N1Ierko 06HaPYXNTb C CerogHALHUMN cuctemamm KA,
1, cnegoBaTtesibHO, OHM MOTYT NPOCTO ucnpaenatscs. Oa-
Hako, Aaxe C NOJIHOCTbIO PYHKLIMOHASbHBIM UMIMIAHTATOM,
KOHTaKT 9J1eKTPOAa, CBA3AHHbIV C KaHANIOM, MOXET ObITb
HepYHKLMOHaNbLHBIM B MEPTBOM pervoHe [14], a Takxe B
PernoHe ¢ 04eHb NMNIIOXUMU NN OTCYTCTBYIOLLVMU BbIXXKNB-
LWIMMW HENPOHAMM, UK BbITb MIOX0 PACMOJSIOXKEHHBIM, Ha-
npuMep, 4anexko oT MoAMOoIyCa, rae HaxoaATC LiefieBble
HEMPOHbI 4119 3NEKTPMYECKON CTuMmynaumn. CyLuecTByioT
HeKOTopble JoKa3aTesibCTBa TOro, 4TO AeakTueauusa Me-
Hee 3P@PEKTUBHbLIX KAHAI0B MOXET NPUBECTU K yIyyLle-
HWIo pas3bopumBocTy peun [1, 2, 8]. OgHako HaxoxXaeHne
NogMHOXeCTBa KaHaJI0B, KOTOPbIE J0JIKHbI OblTb AeaKTH-
BMPOBaHbI, 4TOObI yNy4LInTb 9ODEKTUBHOCTb, HA B KOEM
cnyyae He TpuBMasibHag 3agadva, kak BUOHO No HEOLHO-
3Ha4HbIM pe3yrnbTaTtam BblLLeynoMSIHY ThIX UCCie LOBaHNA.

MHoro meToaoB OblJ10 NPeaJIoXEeHO 419 aeHTUdNKa-
LMY «M0XMX KaHanos». OQuH N0AX0L4 — UCNOJIb30BaHNE
006bEKTUBHbBIX U3MEPEHUIA AN1K OLLEHKN DU3N0SIOrMYECKO-
ro OTBETA Ha 3N1EKTPNYECKYIO CTUMYSIALLMIO NOCPELCTBOM
3anncu 3/1eKTPUYECKN BbI3BBAHHOIO COCTABHOIO MOTEH-
umana pericteus (€CAP) [13]. OgHako HepaBHSa paboTa
yKasblBaeT, 4TO 3TOT CNocob MMEeeT OrpaHMYEHHYI0 ad-
GEKTUBHOCTb Y OTAENBHbIX Nonb3oBaTenen KU [18]. Apy-
rov NOAXOL — USMEPEHNEe MOHOMONSPHbIX Noporos [19],
WM pasnnyna mMexay TPUnonsapHbIMU U MOHOMOSPHBI-
MK noporamu [1], OCHOBaHHbIN Ha NPEeANoNIOXEHUN, YTO
BbICOKME NOporu, unmn 6osblive NOPOroBbie Pasnynsg,
noapasyMeBaloT OTCYTCTBME PYHKLIMOHUPYIOLLMX KJ1IETOK
cnupansHoro raHrnvs (KCI) B61vM3m KoHTakTa afiekTpoga.
AHanornyHo MasieHbkme 3NeKTpu4eckme AnHaMmmyeckme
amanasoHbl [11] MoryT ykasbiBatb Ha H1U3koe Yncno KCI.
Bbinu Takxe npennoxeHsl U3MepeHns B3auMOLENCTBUSA
KaHan0B Ha OCHOBE NPSIMON MacknpoBku [3, 5, 10]. Nomumo
rpybocTn Takmx Mep, Bpems, Tpebyemoe Ha OLLIeHKY TaKo-
ro B3auMOAENCTBUS Yepes Lesbli MaCCUB 3/1IEKTPOA0B,
NPensaTCTBYET TOMY, YTOObI 3TOT NOAXOL Obl/1 NPUHST ANS
KJIMHWNYECKOr 0 UCMOoJIb30BaHUs. MIamepeHne cnocobHOCTH
pas3nuyaTb KOHTaKTbl 3N1eKTpoaa [4, 12] MOXET NOCNyXUTb
6onee apPeKTUBHBIM N0 BpemeHn TectoM. OgHaKko Bbl-
BOAbl TAKMX UCCNELOBAHMIN BCE ELLe Jal0T NPOTMBOPEYM-
Bble JaHHbIE B TOM, Y4TO Ae3aKTMBaLmMsa Hanbonee TPyaHbIX
DS pasfinyeHnst KOHTaKTOB He 06s3aTeNbHO NPUBOAUT K
ynyyeHuio pedynstatos [4]. Moporu o6HapyxeHus am-
NANTYOHOW MOoaynaumu [7] yxe Takxe npeanaranamcs.
OpnHako HEACHO, NOAXOAAT NI N3MEPEHUST, OCHOBAHHbIE
Ha noporax, 415 NPOrHO31pPOBaHUA CBEPXNOPOroBbIX Mo-
Kasaresien aPpPEeKTUBHOCTU.

JaHHasa paboTa npeacTaBnseT MeTon, ois noeHTUOU-
KaLMM MIOXNX KaHaJI0B, KOTOPLIN Ba3npyeTcs Henocpea-
CTBEHHO Ha pasfinyeHum Tuna nHpopmMauuu, 4To nepea-
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etcsa cuctemamu KW. Kpome T1oro, napameTpbl cTUMyna
BblOpaHbl B COOTBETCTBUM C 0ObIYHO BCTPEYaoLWNMUNCS
B NOBCEAHEBHOM XWU3HU YPOBHAMU. MIccnenoBaHme no-
Jly4nno atnyeckoe ogobpeHne komuteTta (BocTouHbll
MupgneHg — HoTTuHrem) n npoBOAUIIOCH B COOTBETCTBUM
C XeNIbCUHCKOM Aeknapauuen.

MaTepwmarnbl U METOAbI UCCNEA0BaHUSA

MNpennaraemblii cnocob 0CHOBAH Ha TOM, YTO UHMOP-
Maums nepegaeTcs ¢ nomoLpio KV B 0CHOBHOM B BUae
amMnanTygHo-MoaynmpoBaHHbix (AM) nocnepoBartens-
HOCTE B pasHbIX YHaCTOTHbIX 06nacTsax. CnenoeartessHo,
CcnocoBHoCTb pa3nunyatb AM, NoAaHHbIN Yepes3 OAuH Ka-
Han (uenb), B NPUCYTCTBUM KOHKYpupytoLwero AM, yepes
COCeOHUIM KaHan (Mnn KaHanol), foNXHa obecneymBaTb
npsmoe namepeHne apPeKTUBHOCTU LLeSIEBOro kaHana.
«Xopowmnin» LeneBo kaHan LonMKeH ObiTb YCTONYMBBLIM K
BO34eNCcTBMIO MeLatouiero AM, nogaHHoro Yepes 6nms-
nexatume, B TO BPpEMS Kak «MjIoxXoM» KaHan foKeH OblTb
CUJILHO NoABepXeH BAUsHUIO Mewatowero AM Ha co-
cenHux. Ewe ogHo coobpaxeHuve npu pa3padoTke Tecta
3aKJ/I04aeTCs B TOM, YTO YPOBHU 3MIEKTPOCTUMYNALNM,
CBSI3@HHbIE C NOBCEAHEBHON PEYbIO, TNLLIb B PEAKUX CIy-
Yyasix HAXOAATCS Y BEPXHEN FPpaHunLLbl yPOBHEN KomdpopTa,
0603HavaeMbix ypoBHaMM C vnn M npu HacTpoiike KOX-
NIEapHOro UMnNaaHTaTa, UM Ha nopore, nnn T-ypoBHE,
KOTOpbIE efie ChbilWHbI. YPOBHU, BbIOpPaHHbIE 4151 HOBOIO
TecTa, COOTBETCTBYIOT CMEKTPY PeY4eBOro curHana, rno-
[aBaemMoro Ha ypoBHe 65 ab Y3/ B MuKpodOH 3ByKOBOIO
npoueccopa. HakoHel, 4Tobbl caenatb TECT NPUrOAHbIM
DNs1 KIMHUYECKOW NpakTUKK, Obii BeiBpaH C/yX0BOKN CTU-
MYJ1, KOTOPbIA MOXHO 6bIN0 Bbl NPUMEHATL NGO Yepes
DOMNOJIHUTENbHbIV BXOA, (NPeanoyTUTENbHO), MMbo Yepes
3BYK B CBOOOAHOM Mnosie. To ycTpaHseT Heob6X0ANMMOCTb
B MCCllegoBaTeNbCKUX MHTepdelicax, KoTopble TPebdyioT
MCN0JIb30BaHUA Crneunann3npoBaHHOro nepcoHana un
3TNYECKOro ogobpeHus.

Ha pucyHke 1 npuseneHa npuHumMnmasnbHaga cxema
MeToaa ucnbiTaHnii. «Llenbto» OGbina cuHycouganbHas
Hecylwaa AM C 4acTOTON, LLeHTPpMPOBaHHOM B kaHane N
(uenesom kaHane). Melaiowme NOMeEXn, NOJIYHEHHbIE
13 ormnbaioLLeli HacTu HENPEPLIBHOW peyn (Kak onmcaHo
HUKe), OblIM NPUMEHEHBI K LIEHTPaJIbHbIM HacToTaM ABYX
cocegHux kaHanoB, N- TuN+1 (N2 N3, Nx4
nnn N = 5, ecnm adpdekTUBHOCTL Bblna nioxoi). 3agada
NPMHYOUTENbHOro BbiBopa ¢ ABYMS MHTEPBaslaMu 1UC-
Nnonb30Basiachk C ABYMS NOCief0BaTe IbHbIMW NakeTamu,
KaXkabl MPOOOIXUTENBHOCTLIO 2 cekyHapbl. HacTota AM
coctasnana 4 'y B ogHOM nHTepsane u 8 'y, B 4pyrom ¢
nopsiAKOM No4a4u, PAHAOMU3UPOBAHHBIM MO UCMbITAHN-
am. 3aziada cocTosna B TOM, YTOObI yka3aTb MHTepBas ¢
«6osiee bbicTpbiM» AM: «BbiGepuTe nHTEpPBa, B KOTOPOM
3BYyK ByneT konebaTbcs 6bicTpee». bblnv BbIOPaHbI HacToThI
AM 4 1 8 T, Tak Kak OHM HaxoOATCA B Npegenax guana-
30Ha, KOTOPbIN BaXeH A1 BOCNPUSTUSA PEYM.

B paHHeli Bepcumn TecTa 3afaHHas rnybrHa AM 6bina
3adukcmpoBaHa B gmanasoHe ot 0,2 o 0,75, a rnybuHa
MOZYNSLUUN NCTOYHMKA NOMEX a4anTMBHO BapbMpoBa-
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nacb Ans onpeneneHus nopora pasnnyeHns Lenesoro
AM. Llenesas rnybuHa AM Gbina BbibpaHa Ha OCHOBE Nn-
NOTHBIX MPOrOHOB, YHTOOLI 06ECMNEeYNTb NOYTU NAEANBHYIO
9P PEKTUBHOCTb NPU OTCYTCTBUM Kakoro-1mbo meLuato-
Lero 3Byka. TeM He MEHEE MCMONb30BaHNE Pa3HbIX Lie-
neBbIX ryouH AM s pa3Hblx CyObekToB 1 31EKTPOAOB
3aTPyOoHAN0 MHTEPNPETALMIO pe3ynsTaToB. Kak cneacTaue,
OblJI0 PELLEHO N3MEHUTL 3aa4y Takum 06pa3om, H4ToObI
CJIOXXHOCTb MOXHO BblJ10 CUCTEMATUYECKM BAPbUPOBATh,
obecneynBas Npy 3TOM eQUHYI0 MepY AJ151 KaX40ro Lene-
BOro KaHasna, kotopas 6bii1a Obl HaNpPsiMyto cornocTasMma
Mexay cyObekTamm 1 aekTpogamum. ATo Oblno JOCTUTHYTO
nyTemM 04HOBPEMEHHOW afanTaumm rnyouHbl MOAYNSLMA
KaK Luenum, Tak M ucTouHmka nomex. Korga ogmH 6bin yee-
NNYeEH, ApYrov b1 yMeHbLUeH. [yBuHbI MOaYNSLMM LENN
1 NCTOYHMKA NOMEX B Hayase umukna 6binv yCTaHOBEHbI
Ha 0,8 n 0,1 cooTBeTCcTBEHHO. COOTHOLLEHNE LIENEBOW
rnyoGuHbI MOAYNALMM (M) U FNYBUHBI MOLYNALMN NOMEX (S)
obecneynBaeT Mepy «ka4yecTBa» L,eNIeBOro anekTpoaa,
roe MeHbLnn KO3 OUUMEHT yKa3biBAET HA XOPOLLYIO
3hPEKTUBHOCTD.

AM, NpUMEHSEMbIN K KaXX0N MELLIAIOLWEN HECYLLEN,
ABNAETCH HE3aBUCUMOW BbIOOPKOWN ormbaioLlein peyu,
M3BJIEYEHHON N3 HEE, KOTOpas NoABEPraeTcs nonoco-
Bon ¢punbrpauum (Gunstp batTepBopTta 6-ro nopsaaka)
C LUEHTpasibHOW YacTOTON, paBHOW HecyLuen. Obonoyka
GUNeTPYeTCS HXHUMK YacToTamn (Gunstp BaTTepeopTa
3-ro nopsaka) npu 16 Nu. Cnocob cos3gaHns NCTOYHNKOB
NMOMEX NOKa3aH Ha PUCYHKe 2.

YpOBHM LIENIEBO 1 MeLLaloLLEel HeCcyLLMX Oblnuv ycTa-
HOBJIEHbI HA OCHOBE A0JITOCPOYHOr0 CPEAHEr0 CnekTpa
peun ¢ obwmm yposHeM SPL 65 gb [16]. lna HecyLuel
yacToTbl fC ypoBeHb Obln YCTAaHOB/EH PABHBIM 3HEPI M B
amanasoHe yactoT oT fc / 1,2 po fc * 1,2. Hanpumep, onga
fc = 1000 'y nonoca npoctmpanack ot 833 go 1200 I,
3T0 06bIYHO NPUBOANIIO K TUXWUM, HO OTHETIMBO CbILLIN-
MbIM CUrHanam.

Bo Bpemsi npo6HOro 3anycka Ha akpaHe nogasasach
NoAcKaska C paMKOW, COOTBETCTBYIOLLEN NEPBOMY UK
BTOPOMY CTUMYIY, OKPALLEHHOMY B YEPHBIN LIBET, MOKa 3TOT
cTumyn 6bin npeacTasneH. CyGbekTbl OTBEYASN C MOMOLLLbIO
MBILLIW, LLLESIKasi MO Moo, COOTBETCTBYIOLLLEMY MHTEPBAY
¢ 60s1e€e BbICOKOW CKOPOCTLI0 Moaynsumn. ObpaTHas CBsA3b
Obina nony4yeHa ot BbiIOPaHHOr o0 Mos, MUraioLero nndo
3€e/eHbIM Npu NpaBuiIbHOM OTBETE, IMOO0 KPaCHBLIM — NP
HenpaBWbHOM OTBeTe. 115 OLEeHKM NPaBUIbHOIO COOT-
HoLLEeHMs m/s, Heobxoaumoro ons 71%, ncnonb3oBanach
npoLeaypa «4sa BHU3 1 04MH BBEPX». AQANTUBHbLIA MPOroH
3aBepLuancs nocne 8 unknos. CpegHee reoMeTpmnyeckoe
OTHOLUEHMEe m/s Ha NocneaHnx 4 Luykinax BO3BpalleHus
ObIJI0 NCMONb30BaAHO AN pacyeTa nopora (m/s). 3Have-
Hne m/s MeHbLUe 1 IBNSETCHA HASKUM U1 YKa3bIBAET HA XO-
poLuyto 3OPEKTUBHOCTD.

TecT ObI1 peannsoBaH ¢ nomoLubo Matlab. CTumynel
Onsi cyObEKTOB C HOPMasibHbIM CJTYXOM OOCTaBMsS/IMCh B
npaBOoe yX0 C UCNOJIb30BAHNEM MOTHOPA3MEPHbIX HAYLL-
HUKOB. MNepBoHaYanbHO ObINO NPOBEAEHO TECTUPOBAHNE
A9 NOATBEPXAEHUS NOMYYEHUS Pe3ynbLTaTtoB OXuaae-
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Envelope

ime

ﬁeqae%y g

Puc. 1. lpuHuymnnnanabHas cxema, nokasbisaroLasl
ayanocurHall, KoTopbliv 6yaeT npon3BoanTb
CUHYycouaanbHY aMINTYaHYIO MOAYASLMNIO

Ha LleHTpaJsibHOM H4acToTe Lie/IeBOro 3/1eKTpoaa (4YepHbI)
C MOMEeX0BOV MoAysILneri OT curHana, noaaBaemMoro
Ha CMEXHbIe 3J1eKTPOoabl (Cepblit)

Speech | | Bandpass | Half-wave A Lowpass

waveform | |filter rectify at 16 Hz
Sinewave
carrier

Puc. 2. MoaynvpytoLme noMexu rnosay4eHsbl
U3 HEMPEPbIBHOIO PE4YEBOro CUrHaaa, KoTopblv noaseprcs
ros1I0COBOM PUAbTPaLmm C LLEHTPasIbHON YaCTOTOM,
HeobxoaAnMO 47151 KOHKDETHOIO ero MCTOYHVKA;
BBINPSIMISETCS MOJ1YBOJIHA U 3aTEM PUILTPYETCS
o HYXXHUM 4acToTam rnpu 16 'y, a 3aTem ncnoab3yeTcst
A1 MOAYNSILUMY HECYLLEN MCTOYHMKE MOMEX

Mol @opMbl. Tpn cybbekTa c HOPMasbHbIM CITYXOM Obln
NPOTECTUPOBAHbI C NPUMEHEHNEM LLENEBOM HacTOThl 2815
I, 4TO SKBMBANEHTHO 24-1 KPUTUYECKON NOSIOCE MO LUKa-
ne ERBN-Homepos [15]. LLeCTb 4aCTOTHbIX MHTEPBAsIOB
MeX Ay LEenbio U UCTOYHMKAMM MOMEX MCMOJIb30BaNNCh
B PaHAOMN3NPOBAHHOM TECTOBOM nopsake. MNapbl nc-
TOYHMKOB MOMEX BapPbMPOBAINCh NO YacToTe OT 2655 oo
2983 I, yTo cooTBeTCcTBYET padHocam =0,5,+ 1,2, + 3,
* 4 n + 5 KpUTMYECcKUx nosoc. MonHbl Habop TECTOBLIX
NPOroHOB NOBTOPSANM [iBa pa3a A5 Kaxaoro cybbekTa.
[0 TecTMpoBaHus Kaxablih cyObLEKT NOJIy4n He MeHee
10 NpPO6GHLIX NPOroHOB.

Lnsa 6onee petanbHoro n3yyeHus abdekToB obyye-
HUSE BOCEMb UCTILITYEMbIX C HOPMaJIbHbIM CITyXOM Obln
NPOTECTUPOBAHbI 5 pPas NPy OANHAKOBbIX IEFKMNX YCIOBU-
aX: uenesas yactota coctasnsna 1546 'y (19-a nonoca),
a Hecylwme yacToTbl nomex coctasnanm 807 n 2814 Iy,
(13-5 1 25-9 nonocsl). TecTMpoBaHMe Havanochb 6e3 ka-
KOWM-NnMBO NpakTUKK, TECT BblN 0ObACHEH CYOLEKTY NNLLIL
B yCTHOM popme. CTUMyIbl 4OCTABASANNCH K NPABOMY YXy
C MOMOLLLBIO MOTHOPA3MEPHbIX HAYLLIHWKOB.
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MoaMHOXEeCTBO BbILLEYNOMSHYTbIX YC/TOBUIA TECTUPO-
BaHWS MPUMEHSINIOCh, HTOObI MPOBEPUTL ABYX MNO/Ib30BATE-
nevi KW. O6a ncnonb3osanu umnnantaTt Advanced Bionics
(Stafa, Weenyapwus) Cll / HiRes90K ¢ 16-10 kaHanamu,
pacnosioXeHHbIMW NPUONN3UTENBHO JIOrapudMMUHECKN.
Iunana3oH yacToT npoueccopa cocTtaenseTt oT 250 oo
8300 I'y. beicTpoe npeobpaszoBaHne Pypbe npegHa-
3Ha4YeHOo A5 NoCTPoeHns 15-kaHanbHOro cnekTpa Aass
nepenayn kKoMaHabl 15 kaHanam ynpasnsemor napHom
CTUMYNAUMN, CO34aHHLIM 16 KOHTaKTamMm 3N1eKTPOOOB.
Oann nonb3oBatensb KM nonyy4nn o4eHb XOpoLUmre OLEH-
K1 BOCMPUATUS PEYM U MOT CribiliaTb Pasnnumnsa mMexay
KaxabiM n3 16 anekTpoaooB CBOEro nMnnadtara. Bro-
poii nonb3osatenb KW nonyynn ToNbKO NaOXMe OLEHKM
BOCMPUATUS PeYU, XOTSA Y HEro bblsia HekoTopas crnocoo-
HOCTb MAEHTUOULMPOBATL MAaCHbIE B 3243aHNN C 3aKpPbl-
TbiM HaB6opoM. OH MOr pas3NnYnTb BONBLUMHCTBO CBOUX
9NEKTPOAOB, KpoMe 11 2. CTUMY bl 4OCTABASANCE YEPES
BCMOMOraTebHbI BXO[, 3ByKOBOIO NpoLeccopa, ypoBeHb
KOTOPOro kannbposarsics, 4TOObl OTPa3MTb YPOBEHb PeuH,
BblgaBaeMol Ha ypoBHe 65 ob Y3/1. LleneBas Hecyuias
Oblna cocpenoToyeHa Ha kaHanax 4 n 12 ans nepeoro
nonb3oBartens KW v Ha kaHanax 1 n 4 ong gpyroro nosb-
3oBatensa KN, cootBeTcTBYIOWMX YacToTam 333, 642 n
2544 Ty, pna kaHanoB 1, 4 n 12 cOOTBETCTBEHHO.

YT06bl OLEHUTBL TECT, K&K OH 0OBLIYHO MOXET ObITb NPU-
MeHeH, nly4ulero nosib3osatens KV takxe Tectmposanu c
HabOPOM LIeNIEBbIX HECYLLIMX YACTOT, OXBaTbIBAOLLMX LIEH-
TpasnbHble YacTOTbl kKaHana. Lienesble 4acTOTbl COCTABNSANN
455, 906, 1803 1 3590 'u, 4TO COOTBETCTBYET LEHTPaJIb-
HbIM YacToTam kaHanoB 2, 6, 10 n 14 cooTBeTCTBEHHO. He-
CyLLUME HYaCTOTbl UICTOYHMKOB NOMEX Oblsiv pa3MeLLieHbl Ha
LleHTpanbHbIX COCEeAHNX KaHanoB. Hanpumep, ons uenm
Ha KaHane 6 MCTOYHUKM NoMeXx Dbl COCPeaOoTOHEHbl Ha
KaHanax 5 n 7 v umenn yactotbl 762 n 1076 'y,

Pe3ynbTatbl UCCNEeA0BaHUSA

PesynbraTbl A5 TPEX NCMBITYEMbIX C HOPMASbHBIM CI1y-
XOM, UCMbITbIBAEMBbIX C PA3HbIM YaCTOTHbIM Pa3aeieHNEM
MeXAyY HECYLLEN LIENN M UCTOYHNKOM MOMEX, MOKa3aHbl HA
pucyHke 3. Abcupmcca AeMOHCTPUPYET pa3aesieHne YacToT
MEXAY HECYLLIMMU LENIN U UICTOYHMKA NOMEX B €ANHNLLAX
KONM4ecTBa NoJsioc, a opamHaTa — OTHOLWEHME M/s. HYem
HWXE 3TO COOTHOLLEHWE, TeM NyyLle 3D PeKTUBHOCTL. s
CaMOoro MasieHbkoro ncneltaHHoro pasaenerus 0,5 no-
NOCbl 3Ha4YeHMe m/s Ha nopore 66110 60JbLLMM, OKOSO 5,
Korpa uenesas rnybuHa mogynauumn coctasnana 0,2. Ans
OonbLuen rnybuHbl Leneson moaynsauun, pasHom 0,4, oT-
HoLueHue Oblno 6nn3ko K 1. Ans 06ourx 3Ha4YeHui i m 3T0
OTHOLLEHME YMEHBLIANOCh C YBEIMYEHNEM YACTOTHOIO
pasgeneHns HeCyLEN LIENV N UCTOYHUKA MOMEX.

CpepHue pesynsrathl oas rpynnbsl 3 8 cybbekToB ¢
HOPMaJIbHbIM CJTYXOM, KOTOPbIe OblNn NPOTECTUPOBAHDI
Ana n3yyveHuns 3 deKTOB NPUBbIKAHMS, NMOKAa3aHbl HA PU-
cyHke 4. 3pecb abcupmcca A4eMOHCTPUPYET HOMEP MPOroHa,
B TO BPEMS Kak opauHaTa — OTHoweHne m/s. Kaxabli 3a-
MyCK 3aHSAN NPUMEPHO 3 MUHYTLI. B oTnnyme ot uccneay-
€MbIX, Pe3ynbTaThl KOTOPbIX MOKa3aHbl HA PUCYHKE 3, aTa
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Puc. 3. CpeaHue 3HavyeHust m/s Ha rnopore Ass Tpex
UCMbITYEMbIX C HOPMaJlbHbIM CJ1YXOM, C LLIECTbIO
Pa3/IMYHbIMU YaCTOTHBIMY Pa3ae1eHUSIMMN HECYLLIEN — Lienn
M UCTOYHUKAE rTOMEX. Bl namepeHs! Be OTAE/bHbIE
cepuy rMoporoBbIX 3HAYEeHWI, rae Lenesas riyouHa
moaynsumm (m) coctasnsina nimbéo 0,2, inbo 0,4, a rnybuHa
MOAYASLUNM UCTOYHUKE MTOMEX U3MEHSIIachb aaarnTuBHO

30

n n
o w
1 1

Ratio m/s
o
1

Run number

Puc. 4. CpeaHne pe3ynbTatsl 451 8 NCMbITYEMbIX
C HOPMaJibHbIM CJTyXOM, MPOTECTUPOBAHHbIX
C pUKCMPOBaHHOV LIEJIbIO W Pa3AeJIEHNEM HaCTOTbl [TOMEXU
B 6 110J10C, NMOKa3bIBaOLLNMU CTaAHAAPTHYIO OLLUNOKY
cpeaHero 3Ha4eHust

rpynna 6bi1a abCcontoTHO He3HakoMa C 3aa4amu nepeq,
HayasioM TeCcTMpoBaHus. HavanbHble noporu 6binn Bbl-
coknmmn. HecmoTpst Ha TO, 4TO 3P PEKTUBHOCTb OLICTPO
ynydLianacb BO BPeMS NPOrOHOB, OTHOLLEHME Ha nopore
ObI110 BCe elLe Bhile 2 nocne 5 NporoHoB, 4To roBOpuUT
0 TOM, 4YTO NOPOrK, BEPOSATHO, ByayT yny4yaTbcs C yBe-
JIN4EHNEM NPAKTUKN.

lMoporosble 3Ha4YeHnsa 019 AByx rnonb3osarenen KU,
NPOTECTUPOBAHHBIX C UCMOJIb30BAHNEM Pa3JINYHbIX Ya-
CTOTHbIX Pa3HeCeHul LeneBon 4aCcToTbl N HecyLLen no-
Mexu, NokasaHbl Ha pucyHke 5. 3aecb nNo ocu abecumce
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NPOLEMOHCTPMPOBAHO pasaesfieHne Lenn 1 UCTOHYHUKA
NOMeX C TOYKM 3PEHNA HOMEePa KaHana.

CyObekT 1 (ny4wmnii pe3ynstaT) nokasan 3amMeTHoe
yfydlleHve nopora, Korga pasgeneHne HecyLlen uenm
N UCTOYHMKA Nomex ObI10 yBeNMYeHO ¢ 2 A0 3 KaHanoB.,
Korpa Lesb Oblia cocpefoTodeHa Ha kaHane 4, 1 nokasan
HU3KMe NopOorv Ans BCex pasHeceHuin ¢ 1 oo 3 kaHanos,
Korga uenb 6blna cocpefoToyeHa Ha kaHane 12.

CyObekT 2 (Xyawwi pesynstaT) UcnbiTblBan TPyOgHO-
CTU NPV Pa3NYeHnn 3NEeKTPOLOB B anunkasibHON 4acTu
9NEKTPOLAHON peLeTkKn U He MOr OTJINYNTL 3NeKkTpos, 1
oT anekTpoaa 2. Korga uenesas Hecyuas 6bina cocpe-
[OTOo4YeHa Ha kaHane 1, a UCTOYHUK MOMEX — Ha KaHane 3,
oLeHka 6blna okono 25. 3TOT nopor npeAcTaBsieH N3ou-
pOBaHHLIM CUMBOJIOM B BEPXHEN YacTu pucyHka. CyOb-
eKT 2 paboTan HeCKOJIbKO Nyullle, Korga LiefieBast HecyLuas
Oblsla cocpenoTodeHa Ha kaHane 4, 1 Nopor yay4Liancs,
Korga pacctosHne Mexay UCTOYHUKOM NOMeX U Lenbio
OblJ10 yBENMYEHO C 2 A0 3 3N1EKTPOI0B.

Ha pucyHke 6 nokasaHbl AaHHbIE 159 XOPOLLEro noJib-
3oBatens K/, 4tobbl NponiocTpupoBaTh, Kak 3TOT TECT
MOXHO MCMOMb30BaTh B KIIMHNYECKOM MPaKTUKE: LieNeBas
HecyLLas Oblna cocpenoToyeHa Ha kaHanax 2, 6, 10, 14w
CHOBa 2, B TO BPEMS Kak HecyLLme nomexu 611 cocpeo-
TOYEHbI Ha CoceHMX KaHanax. NMoporoekie 3Ha4eHUS BbLIN
MOCTOSIHHO HUXXE 11 B AOCTATOYHOW CTENEHN OOVUHAKOBBIMU
[0J151 BCEX 2NIEKTPOA0B, YTO yKa3blBaeT Ha OTHOCUTENILHO
HebonblUIMEe MeXKaHasbHbIE MOMEXW Ha 31eKTPOLHON pe-
weTke. [TOBTOPHLIV TECT A4S kaHana 2 (3anyck 5) npusen
K NOPOry, 04eHb NOXOXEMY Ha NOPOroBoe 3Ha4YeHne 4
nepBOro TecTa 3Toro KaHana.

OOcyxaeHune

lNepBOHaYanbHbIN BAPUAHT TECTA, UCMONb3YIOLLNIA PUIK-
CUPOBaHHYO MyOunHY MoayNauUv AN LEAV U aganTupy-
oLV FNYyBUHY MOAYNSILIMM UCTOYHUKOB Nomex, Tpebosan
NUIOTHOrO TECTUPOBAHUSA 4151 ONpeaeeHnsa NoaxXoasLein
LeneBow rnybuHbl Mmogynauuun. Agantaums rnyouHbl Mo-
OyNAunn Kak LLesiv, Tak U ICTOYHMKA MOMEX YCTPaHSAET 3Ty
npo6eMy 1 NO3BONSIET HANPSIMYIO CPABHMBATbL MOPOroBble
3HaYeHWs ONs ANeKTPOLAOB NPU U3YHEeHUN AaHHOMO Cy6b-
eKTa, a TaKkxe A1 Bcex CyObekToB. [JaHHble OT CyObEKTOB
C HOpPMasbHbIM CJTyXOM NOLATBEPANIN, YTO TECT paboTaeT B
COOTBETCTBMM C 3aMbICIOM. B 4aCcTHOCTU, NOPOrn yMmeHb-
LUNNUCH C YBEJIMYEHUEM YACTOTHOIO PasaefieHns Mexay
HEeCYLLMMU LLesIM U UCTOYHMKA NMOMEX, OTpaXkas yMeHbLUa-
lowmnca 9ddekT MexkaHaIbHOr0 B3aMMOAENCTBUS. ITO
OblJ1I0 NOATBEPXAEHO HEKOTOPLIMUY pe3yfkTaTamMum NoJsib-
3oBarenen KM, nokasaHHbIMN Ha PUCYHKE 5.

Lns rpynnbsl HOBMYKOB C HOPMaJSibHbIM CITyXOM 3 dek-
TUBHOCTb CUJIBHO YNyHLIXAACh NP MATU NOBTOPHBIX NPO-
rOHax OHOI O M TOr0 Xe COCTOsAHUSA. Takne appekTbl 00y-
yeHus ABNAOTCA NPobemMaTUYHLIMW A5 3a4a4u, NpeaHa-
3Ha4YeHHOM 4119 NCMOJIb30BaHNS B KJIMHUYECKOM NPaKTUKE.
OpHako ona nonb3oatenen KN paclumpeHHas npakTmka,
no-BnaMMoMmy, He TpebyeTcsl. lNepepn BbINOSIHEHWEM TECTU-
poBaHusi nonb3osatensm KW 6bino nposeneHo Hebonb-
woe obyyeHre, OAHAKO UX OLLEHKW C TEHEHNEM BPEMEHM
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Puc. 5. OueHku nosnb3oBarteneti KU gns rectupoBaHusi
C LeJIEBLIMU HECYLUNMU, LIeHTPUPOBAaHHbBIMW Ha 371€KTPOAAxX
1, 4 n 12. lNoka3aHbl pe3ynbTaThl ABYX M10J1b30BaTeEsEl;
OTKPbITbIMY CUMBOJSIAMU MPELCTaBEHbI PE3Y/IbTaThb!
JIy4LLIero rnosibL308aTess
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Puc. 6. [Toporossie 3HaYyeHus, onpeaeeHHbIe A5 04HOro
xopotuero roJsib3osBartesisa KU ¢ uenbio, LLeHTpUpoBaHHOM
rnocsiegoBaTesibHO Ha kaHanax 2, 6, 10, 14 v cHoBa 2.
UcToYHMKM nomex 6bisiv COCPEeAOTOYEHbI Ha COCEeAHUX
KaHasax [as19 Kaxzaoro Les1eBoro kaHana

U3MEHWINCb HE3HAYNTENBHO, U BCE NPOTECTUPOBAHHbIE
nons3osatenu KN noctmrnm HU3knx noporos no KpamHemn
Mepe A1 HEKOTOPbIX YCIOBUIA. OTO MOXET OTPaXxaTb TOT
dakT, 4To Nonb3osaTtenu KM nonaratotTcs NoYTU UCKIIOYMA-
TENbHO Ha NHPOPMALLMIO, NOJTYHEHHYIO N3 NocnenoBaTeslb-
HocCTei kosiebaHuii ormbatoLLein B pasiyHbIX HaCTOTHbIX
obnacTsax, N03TOMY OHW 4OCTAaTOYHO HAaTPEHNPOBAHbI B
pacno3HaBaHUM Taknx NOCNeA0BaTENbHOCTEN. ITO OT-
paxaeT uesib pa3paboTku TecTa, KOTopas 3aksoyanach
B OLleHKe COCOBHOCTUN KaXA0ro aNeKkTpoaa nepenaBarb
nHdopmMaumio o konebaHuax ornbatroLein, korga cyle-
CTBYIOT pas/inyHble UX Bapmnauum Ha COCeAHNX KaHanax.

HakoHeL, noporoBbie 3Ha4eHns, NokasaHHbIE Ha pu-
CyHke 6, NOATBEPXAAl0T, YTO TECT, ECNV OH MPOBOANTCS
MO Ha3Ha4YeHUID, MOXET NPUBECTU K NOCTOSHHO HU3KUM
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noporam ang xopowlero nonb3osatens KN npm tectnpo-
BaHWW OTAESIbHbIX KAHAJI0B C NOMEXamMu, MPUJIOKEHHBIMU K
cocefiHMM kaHanam. Ecnu adpdekTbl 06y4eHns ons nosb-
3oBartesneii KU He okaxyTca npobnemon, To 2-3 MUHYThI,
HeobXxoaMMble 4151 OLLeHKM O4HOMO KaHana, 03HavatoT, 4To
TeCTUPOBaHME BCEX 3JIEKTPOAOB OyaeT NpakTUYeCKUM
npeanoxeHUeMm, Nno KpamnHen mepe Ans B3POCbIX Un
[eTten ctapwero so3pacTa. INockonbky TeCT OCHOBAH Ha
NCNONb30BaHMM ayaMOCUrHaAIOB, OH He TpebyeT Kakoro-
nmbo cneumann3npoBaHHOro NHTepdeica n nerko aBTo-
martmnaumpyetcs. Nons3osarenm KN MoryT npoxoauTb Te-
CcTupoBaHue nnbo 6e3 NpMcMoTpa B KIIMHKKE, MO0 faxe
[0Ma, Y4TO CHUXaeT Harpy3Ky Ha cneumanmncTos.

BbiBOAbI

Bbin paspaboTtaH TecT s UOEHTUDUKALMMN «TTIIOXMX»
3NeKTPOAOB HA OCHOBE Pa3/IyeHns CKOPOCTM MOY ALK,
NPYMEHAEMON K HECYLLEN, LLEHTPUPOBAHHOM Ha LIeIeBOM
KaHane, Npy HaNM4YMM MeLlaoLen MoayNALNN, NPUMEHS-
emMon K HecyLen (AM), LEHTPMPOBAHHOM Ha COCEOHUX Ka-

JINTEPATYPA

7/

Hanax. NMnnoTHbIE pe3ynbTaThbl NaUNEHTOB C HOPMaJibHbIM
CJIyXOM NOKa3aJsiv CHUXEHWE NMOPOroB. (y4Lyo apheKTmB-
HOCTb) C YBEIMYEHNEM HACTOTHOIO Pa3aesieHNs HecyLLEeNn
LIS 1 UCTOYHMKA NOMEX, NoATBEPXAAs, YTO pe3ybraThl
TecTa OTPaXxaloT MeXKaHaslbHble B3auMoaencraus. -
$eKTbl NPMBbIKaHNS OblIM CYLLECTBEHHBIMU A1 CYyOBbEKTOB
C HOPMaJibHbIM CJTYXOM, HO, MO-BUAMMOMY, ObllI HAMHOIO
MeHbLLE 4718 nonb3osaTenein KN, BO3MOXHO, N3-3a NX No-
BCEOHEBHOIO OMbiTa pasfinyeHns nocnenoBaTesibHOCTEN
MOAYNSUNKY, NepenaBaeMblX OTAENbHbIMU 3N1EKTPOLAMM.
HenpoTnBopeumBble peaynbTarthbl Mo 31eKTpoaam Obiim
oOHapyXeHbl, Koraa TecT Obl BbINOJIHEH B €r0 KIIMHUYe-
CKM HaMEYEeHHOM BUAE ON15 XopoLuero nonb3osatens KA.
OueHku 0T BbICOKO3DDEKTMBHBIX NoNb30oBaTenen KU, npo-
TECTUPOBAHHbIX C MOMEXamMu Ha CoOCedHeM kaHane, Oblin
aHanornyHbl 6ansiam ans CyobekToB C HOPMAasbHBLIM CITyXOM,
NPOTECTUPOBAHHBLIX C pa3geneHnem Ha 1 nonocy mexay
LLESIbIO M UICTOYHUKOM MOMEX, YTO MO3BOMISIET NPELNO0-
XUNTb, YTO XOpoLuKne nonb3osarenv KM nmetoT oTHocuTe b-
HO XOPOLUYIO N30NIALMIO MEXAY COCEAHUMMN 3NIEKTPOAAMM.

1. Bierer J. A., Faulkner K. F. Identifying cochlear implant channels with poor electrode-neuron interface: partial tripolar,
single-channel thresholds and psychophysical tuning curves // Ear Hear. — 2010. — Vol. 31 (2). — P. 247-258.

2. Clinical use of electrode differentiation to enhance programming of cochlear implants / S. M. Saleh, S. R. Saeed, L. Meerton
[etal.] // Cochlear Implants Int. — 2013. - Vol. 14 (4). - 000000000125.

3. Cohen L. T., Saunders E., Richardson L. M. Spatial spread of neural excitation: comparison of compound action potential
and forward-masking data in cochlear implant recipients // Int. J. Audiol. — 2004. — Vol. 43 (6). — P. 346-355.

4. Deactivating Cochlear Implant Electrodes Based on Pitch Information for Users of the ACE Strategy / D. Vickers, A. Degun,
A. Canas [et al.] // Adv. Exp. Med. Biol. - 2016. — Vol. 894. - P. 115-123.

5. Effects of stimulation mode, level and location on forward-masked excitation patterns in cochlear implant patients /
M. Chatterjee, J. J. 3rd Galvin, Q. J. Fu [et al.] // J. Assoc. Res. Otolaryngol. - 2006. — Vol. 7 (1). - P. 15-25.

6. Factors affecting open-set word recognition in adults with cochlear implants / L. K. Holden, C. C. Finley, J. B. Firszt [etal.] /

Ear Hear. — 2013. — Vol. 34 (3). - P. 342-360.

7. Galvin J. J. 3rd, Fu Q. J. Effects of Stimulation Rate, Mode and Level on Modulation Detection by Cochlear Implant Users //

J. Assoc. Res. Otolaryngol. — 2005. - Vol. 6. — P. 269-279.

8. GaradatS. N., Zwolan T. A., Pfingst B. E. Using temporal modulation sensitivity to select stimulation sites for processor MAPs
in cochlear implant listeners // Audiol. Neurootol. — 2013. — Vol. 18 (4). — P. 247-260.

9. Haumann S., Lenarz T., Buchner A. Speech perception with cochlear implants as measured using a roving-level adaptive
test method // ORL J. Otorhinolaryngol. Relat. Spec. — 2010. — Vol. 72 (6). — P. 312-318.

10. Hughes M. L., Stille L. J. Effect of stimulus and recording parameters on spatial spread of excitation and masking patterns
obtained with the electrically evoked compound action potential in cochlear implants // Ear Hear. — 2010. — Vol. 31 (5). -

P. 679-692.

11. Map dynamic ranges versus duration of hearing loss in cochlear implantees / Y. Shim, H. Kim, M. Chang [et al.] //
Ann. Otol. Rhinol. Laryngol. Suppl. — 1995. — Vol. 166. — P. 178-180.

12. Macherey O., Carlyon R. P. Place-pitch manipulations with cochlear implants // J. Acoust. Soc. Am. - 2012. —Vol. 131 (3). -

P. 2225-2236.

13. Measurement of the electrically evoked compound action potential via a neural response telemetry system / N. Dillier,
W. K. Lai, B. Aimqvist [et al.] // Ann. Otol. Rhinol. Laryngol. - 2002. — Vol. 111 (5 Pt 1). — P. 407-414.

14. Moore B. C. J. Dead regions in the cochlea: Diagnosis, perceptual consequences, and implications for the fitting of hearing

aids // Trends Amplif. - 2001. - Vol. 5. - P. 1-34.

15. Moore B. C. J. An Introduction to the Psychology of Hearing. — 6th ed. — Bingley: Emerald, 2012. - P. 1-441.

16. Spectro-temporal characteristics of speech at high frequencies, and the potential for restoration of audibility to people
with mild-to-moderate hearingloss /B. C. J. Moore, M. A. Stone, C. Fliligrabe [etal.] // Ear Hear. - 2008. — Vol. 29. — P. 907-922.

17. STARR: a speech test for evaluation of the effectiveness of auditory prostheses under realistic conditions / P. Boyle, T. Nunn,
A. O'Connor [et al.] // Ear Hear. — 2013. — Vol. 34 (2). - P. 203-212.

18. Use of Electrically Evoked Compound Action Potentials for Cochlear Implant Fitting: A Systematic Review / J. J. de Vos,
J. D. Biesheuvel, J. J. Briaire [et al.] // Ear Hear. — 2018. — Vol. 39 (3). — P. 401-411.

19. Zhou N. Monopolar Detection Thresholds Predict Spatial Selectivity of Neural Excitation in Cochlear Implants: Implications
for Speech Recognition // PLoS ONE. - 2016. — Vol. 11 (10).

3KCI'IepMMEHTaJ1bHaﬂ N KJIMHNn4yecCKkad

OTOPUHOJIAPUHIONNOIUA

Ne 1 (02)
2020



78

YAK 616.283.1-089.843

EAR DISEASES AND AUDIOLOGY

SELECTING “BETTER” COCHLEAR IMPLANT CHANNELS
BASED ON DISCRIMINATION OF MODULATION RATE
IN THE PRESENCE OF INTERFERING MODULATION

'P. Boyle, 2J. Schlittenlacher, *D. Vickers, *J. Tysome,
2B. C.J. Moore

'European Research Center Advanced Bionics GmbH, Hannover, Germany

2Cambridge University, Cambridge, UK

3University College of London, London, UK

“University of Cambridge Hospitals Trust, Cambridge, UK

SUMMARY. PURPOSE OF RESEARCH. To identify “bad” channels in
cochlearimplant (Cl) devices, i. e. channels whose electrodes fallwhere
there are few or no surviving neural processes (dead regions). This
work describes a new approach based on modulation rate detection.

RESEARCH ORGANIZATION. An acoustic signal contained a “target”
carrier frequency centred on channel N of the processor onto which
amplitude modulation (AM) was applied. Atwo-interval forced-choice
task presented AM rates of 4 or 8 Hz in either interval. The task was
to indicate the interval with the “faster” AM. Carriers with interfering
modulations were centred at adjacent channel centre frequencies
(N *=1). Modulation depths of target (m) and interferer (s) were adapted
to estimate the ratio m/s for 71% correct identification.

RESULTS OF RESEARCH. Highly practiced normal hearing (NH)
subjects achieved thresholds of around 0.5. A strong learning effect

Introduction

There is large variability in performance across
cochlear implant (Cl) users. While some are able to
understand speech in the presence of competing
noise, even at negative signal-to-noise ratios (SNRs),
others can understand virtually nothing, even for
clearly articulated speech presented without any
competing noise [6, 9, 17]. Poor performance may
be caused by “bad” channels that do not effectively
transmit information about the frequency region that
the channels are centred on. There are several reasons
why a channel may not work well. Technical limitations
such as an open or short circuit are relatively easy to
detect with today’s Cl systems and hence can usually be
corrected. However, even with a fully functional implant,
the electrode contact associated with a channel may
fall in a dead region [14], a region with very poor or no
surviving neurons, or be poorly positioned, e. g. far from
the modiolus, where the target neurons for electrical
stimulation are located. There is some evidence that
the deactivation of less effective channels can lead
to improvements in speech understanding [1, 2, 8].
However, finding the sub-set of channels that should
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was found for 8 naive NH subjects who continued to improve over
aleast 5 trials of the same condition. Substantial differences were
found between a better and a poorer Cl user with scores varying
between 0.5 and 25.0. Testing at centre frequencies spanning
the CI channels showed consistent scores of between 0.5 and
1.0 for the better Cl user.

CONCLUSIONS. Scores improved with increasing separation
between target andinterferer, inline with the test’s design intent. As
Cl subjects show less learning that NH subjects, this suggests that
the testaccesses the information source routinely used by Cl users.
Atestruntime of around 3 minutes indicates the test is practical for
clinical application.

KEY WORDS: cochlear implant, channel, modulation, modulation
rate, improving outcome.

be deactivated so as to improve performance is by no
means straightforward, as indicated by the variable
outcomes of the above studies.

Many methods have been proposed for identifying
“bad channels”. One approach is to use objective
measurements to evaluate the physiological response
to electrical stimulation, through recording of the
electrically elicited Compound Action Potential
(eCAP) [13]. However, recent work indicates that this
approach has limited effectiveness when applied to
individual CU users [18]. Another approach is to measure
monopolar thresholds [19], or differences between
tripolar and monopolar thresholds [1], based on the
assumption that high thresholds or large threshold
differences imply a lack of functioning spiral ganglion
cells (SGCs) close to the electrode contact. Likewise
small electrical dynamic ranges [11] may reflect low
SGC numbers. Measures of channel interaction based
on forward masking [3, 5, 10] have also been proposed.
Besides the coarse nature of such measures, the time
required to assess such interactions across the whole
electrode array prevents this approach from being
adopted for clinical use. Measurement of the ability
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to discriminate electrode contacts [4, 12] could lead
to a more time-efficient test. However, results from
these studies still produce confounding results in that
deactivating the most difficult to discriminate contacts
did not necessarily lead to an improved outcome [4].
Thresholds for detecting amplitude modulation [7]
have also been proposed. However, it is not clear
whether threshold-based measures are appropriate
for predicting supra-threshold performance.

The present paper proposes a method for identifying
bad channels that is based directly on discriminating
the type of information thatis conveyed by Cl systems.
Furthermore, the stimulus levels are chosen to be similar
to those typically encountered in everyday life. The study
received ethical committee approval (East Midlands -
Nottingham 1 Research Ethics Committee reference
7/EM/0222) and was conducted in accordance with
the Declaration of Helsinki.

Materials and Methods of Research

The proposed method is based on the fact that
information is conveyed by Cls primarily in the patterns
of amplitude modulation (AM) in different frequency
regions. Hence, the ability to discriminate AM presented
via one channel (the target) in the presence of competing
AM presented via an adjacent channel (or channels)
should provide a direct measure of the effectiveness
of the target channel. A “good” target channel should
be robust to the effects of interfering AM presented
via nearby channels, while a “bad” channel should be
strongly affected by interfering AM on nearby channels.
A further consideration in the design of the test is that
electrical stimulation levels associated with everyday
speech are only rarely at the upper end of the comfort
levels denoted by C-level or M-level in CI fitting, or
at the threshold or T-levels that are just audible. The
levels selected for the new test follow the spectrum of
a speech signal delivered at 65 dB SPL to the sound
processor’s microphone. Finally, to make the test
applicable for clinical use, an auditory stimulus was
selected that could be applied via either an auxiliary
input (preferred) or via free-field delivery. This avoids
the need for research interfaces that require specialized
staff and ethical approval to use.

Figure 1 shows a schematic diagram of the test
method. The “target” was an AM sinusoidal carrier
with a carrier frequency centred in channel N, the
target channel. Interfering modulations, derived from
the envelope of a section of continuous speech (as
described below), were applied to the centre frequencies
of the two adjacent channels, N-1and N + 1 (or
N2, N+=3,N+*4orN=*5if performance was poor).
A two-interval forced-choice task was used with two
successive carrier bursts, each lasting 2 seconds. The
AM rate was 4 Hz in one interval and 8 Hz in the other,
with the presentation order randomized over trials. The
task was to indicate the interval with the “faster” AM:

Envelope

ﬁeqae%y g

Fig. 1. Schematic diagram showing the audio signal that
will produce sinusoidal amplitude modulation at the target
electrode’s centre frequency (black) with interfering
modulation from the signal applied to the adjacent

electrodes (grey)
Speech | | Bandpass | Half-wave A Lowpass
waveform | |filter rectify at 16 Hz
Sinewave
carrier

Fig. 2. Interfering modulations are derived from
a continuous speech signal that is band-pass filtered at the
centre frequency required for the particular interferer,
half-wave rectified and then low-pass filtered at 16 Hz,
before being used to modulate the interferer’s carrier

“Pick the interval in which the sound wobbles faster”.
The AM rates of 4 and 8 Hz were chosen because
they are within the range that is important for speech
perception.

In an early version of the test, the target AM depth
was fixed in the range 0.2 to 0.75 and the modulation
depth of the interferer was adaptively varied to determine
a threshold for discriminating the target AM. The
target AM depth was chosen based on pilot runs to
ensure near-perfect performance in the absence of
any interfering sound. However, the use of different
target AM depths across subjects and electrodes
made it hard to interpret the results. Hence, it was
decided to change the taskin such a way that difficulty
could be varied systematically while providing a single
measure for each target channel that was directly
comparable across subjects and across electrodes.
This was achieved by simultaneously adapting both
the target and interferer modulation depths. When
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one was increased, the other was decreased. The
modulation depths of the target and interferer at the
start of arun were setto 0.8 and 0.1, respectively. The
ratio of the target modulation depth (m) and interferer
modulation depth (s) at threshold provides a measure
of the “quality” of the target electrode, with small ratios
indicating good performance.

The AM applied to each interfering carrier is an
independent sample of the envelope of speech,
extracted from speech that is band-pass filtered (6th
order Butterworth filter) with a centre frequency equal
to that of the carrier. The envelope is low-pass filtered
(8rd order Butterworth filter) at 16 Hz. The method for
creating the interferers is shown in figure 2.

The levels of the target and interfering carriers
were set based on the long-term average spectrum
of speech with an overall level of 65 dB SPL [16]. For
a carrier frequency fc, the level of the carrier was set
equal to the energy over the frequency range from
fc / 1.2 to fc * 1.2. For example, for fc = 1000 Hz the
band extended from 833 to 1200 Hz. This usually led
to soft but clearly audible signals.

During atestrun, an on screen cue was given with the
box corresponding to the first or second stimulus being
coloured black while that stimulus was presented. The
subject responded using a mouse to click on the box
corresponding to the interval with the faster modulation
rate. Feedback was given by the selected box flashing
either greenfor a correctresponse or red foranincorrect
response. A two-down one-up procedure was used
to estimate the ratio m/s required for 71% correct. An
adaptive run ended after 8 reversals. The geometric
mean of the m/s ratio at the last 4 reversals was used
to calculate the threshold (m/s). A low value of m/s,
less than 1, indicates good performance.

The test was implemented using Matlab. Stimuli
for NH subjects were delivered to the right ear using a
supra-aural headphone. Initially, testing was conducted
to confirm that the test produced results of the expected
form. Three NH subjects were tested using a target
frequency of 2815 Hz, which is equivalent to 24 Cams on
the ERBN-number scale [15]. Six frequency separations
between the target and interferers were used in a
randomized test order. The pairs of interferers varied in
frequency between 2655 and 2983 Hz, corresponding
to separationsof 0.5, =1, +2, + 3, +4and £ 5 Cams.
The complete set of test runs was repeated two times
for each subject. Prior to testing, each subject received
at least 10 practice runs.

To examine learning effects in more detail, eight
normal hearing subjects were tested with 5 runs of the
same easy condition; the target frequency was 1546 Hz
(19 Cams) and the interferer carrier frequencies were
807 and 2814 Hz (13 and 25 Cams). Testing started
without any practice, the test simply being explained
verbally to the subject. Stimuli were delivered to the
right ear using supra-aural headphones.

Experimental and clinical Ne 1 (02)
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Fig. 3. Mean values of m/s at threshold for three NH
subjects tested with six different frequency separations
of the target and interferer carriers.

Two separate series of thresholds were measured, where
the target modulation depth (m) was either 0.2, or 0.4
and the modulation depth of the interferer (s) was
adaptively varied

30

no no
o wn
| 1

Ratio m/s
o
L

0 | I | |

Run number

Fig. 4. Mean results for eight NH subjects tested with a fixed
target to interferer frequency separation
of 6 Cams with error bars show
standard error of the mean
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A subset of the above test conditions was used to test
two Cl users. Both used the Advanced Bionics (Stafa,
Switzerland) ClI/HiRes90K implant with 16 channels spaced
approximately logarithmically. The processor frequency
rangeis 25010 8300 Hz. AFast Fourier Transformis used to
construct 15 analysis channels driving 15 current-steered
channels created by the 16 electrode contacts. One Cluser
obtained very good speech perception scores and could
hear differences between each of the 16 electrodes of his
implant. The second CI user obtained only poor speech
perception scores, although he had some ability to identify
vowelsin a closed-set task. He could discriminate most of
his electrodes but could not tell electrodes 1 and 2 apart.
The stimuli were delivered using the sound processor’s
auxiliary input, the level being calibrated to reflect that
of speech delivered at 65 dB SPL. The target carrier was
centred on channels 4 and 12 for the first Cl user and on
channels 1 and 4 for the other Cl user, corresponding to
frequencies of 333, 642 and 2544 Hz, for channels 1, 4
and 12 respectively.

To assess the test as it might normally be applied,
the better Cl user was also tested with a set of target
carrier frequencies spanning the channel centre
frequencies. The target frequencies were 455, 906,
1803 and 3590 Hz, corresponding to the centre
frequencies of channels 2, 6, 10 and 14, respectively.
The interferer carrier frequencies were placed at the
centre frequencies of the adjacent channels. For
example, for the target on channel 6, the interferers
were centred on channels 5 and 7 and had frequencies
of 762 and 1076 Hz.

Results of Research

Results for the three NH subjects tested with varying
frequency separations between the target and interferer
carriers are shown in figure 3. The abscissa shows the
frequency separation between the target and interferer
carriersin Cams and the ordinate shows the ratio m/s.
The lower this ratio, the better is performance. For
the smallest separation tested, 0.5 Cams, the value
of m/s at threshold was large, at about 5 when the
target modulation depth was 0.2. For the larger target
modulation depth of 0.4 the ratio was close to 1. For
both values of m, the ratio decreased with increasing
frequency separation of the target and interferer
carriers, indicating less across-channel interference.

Mean results for the group of 8 NH subjects who
were tested to examine practice effects are shown
in figure 4. Here the abscissa shows the run number
while the ordinate shows the ratio m/s. Each run took
approximately 3 minutes to complete. Unlike the group
whose results are shown in figure 3, this group was
completely naive to the task at the start of testing. Initial
thresholds were high. While performance improved
rapidly across runs, the ratio at threshold was still
above 2 after 5 runs, suggesting that thresholds would
probably improve still further with more practice.

81

The thresholds for the two Cl users tested using
various frequency separations of the target and
interferer carriers are shown in figure 5. Here the
abscissa shows the separation of target and interferer
in terms of channel number. Subject 1 (the good
performer) showed a marked improvementin threshold
when the separation of the target and interferer carriers
was increased from 2 to 3 channels when the target
was centred on channel 4 and showed low thresholds
for all separations from 1to 3 channels when the target
was centred on channel 12.

Subject 2 (the poorer performer) had difficulty
discriminating electrodes at the apical part of the
electrode array and could not discriminate electrode 1
from electrode 2. When the target carrier was centred
on channel 1 and the interferer on channel 3, the
score was about 25. This threshold is represented by
the isolated symbol at the top of the figure. Subject 2
performed somewhat better when the target carrier
was centred on channel 4, and the threshold improved
when the separation of the interferer from the target
was increased from 2 to 3 electrodes.

Figure 6 shows data for the good Cl user to illustrate
how the test might be used in clinical practice: the target
carrier was centred on channels 2, 6, 10, 14 and again
2, while the interferer carriers were centred on the
adjacent channels. The thresholds were consistently
below 1 and were reasonably consistent across
electrodes, indicating relatively little across-channel
interference across the electrode array. The repeat test
for channel 2 (run 5), led to a very similar threshold to
that for the first test of this channel.

Discussion

The initial version of the test, using a fixed modulation
depth for the target and adapting the interferers’
modulation depth, required pilot testing to determine
an appropriate target modulation depth. Adapting
the modulation depths of both target and interferer
avoids this problem and allows direct comparison of
the thresholds across electrodes for a given subject
and across subjects. Data from NH subjects confirmed
that the test works in way that is consistent with its
design intent. Specifically, thresholds decreased
with increasing frequency separation between the
carriers of the target and interferer, reflecting the
decreasing effect of across-channel interaction. This
was confirmed by some of the results from the Cl users
shown in figure 5.

For the naive NH group, performance improved
strongly across the five repeated runs of the same
condition. Such practice effects are problematic for a
taskintended for use in clinical practice. However, for the
Clusers extended practice did not seem to be required.
Little training was given to the Cl users before testing,
yet there was little change in their scores over time, and
all Cl users tested achieved low thresholds for at least
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Fig. 5. Cl users’ scores for testing with target carriers
centred on electrodes 1, 4 or 12.
Scores from two users are shown with the open symbols
representing the better user

some conditions. This may reflect the fact that Cl users
rely almost exclusively on information derived from the
patterns of envelope fluctuation in different frequency
regions, so they are highly practiced at discriminating
such patterns. This reflects the design goal of the test,
which was to assess the capacity of each electrode to
transmit information about envelope fluctuations when
there are different envelope fluctuations on adjacent
channels.

Finally, the thresholds shown in figure 6 confirm
that the test, when delivered in its intended manner,
can lead to consistently low thresholds for a good
Cluserwhen testing individual channels with interference
applied to the neighbouring channels. If training effects
for Cl users do not turn out to be an issue, the 2 to
3 minutes required to assess a single channel means
that testing all of the electrodes would be a practical
proposition, at least for adults or older children. Since
the test is based on the use of audio signals, it does
not require the use of any specialised interface, and
is easily automated. Cl users could take the test either
unsupervised in the clinic, or even at home, hence
reducing the load for clinicians.
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Fig. 6. Thresholds determined for a single good CI user with
the target centred successively
on channels 2, 6, 10, 14 and again 2.
The interferers were centred on the adjacent channels for
each target channel

Conclusions

A test has been developed for identifying “bad”
electrodes based on discrimination of modulation rate
applied to a carrier centred on atarget channelinthe
presence of interfering modulation applied to carrier(s)
centred on adjacent channels. Pilot results from
NH subjects showed decreasing thresholds (better
performance) with increasing frequency separation of
the target and interferer carriers, confirming that the
test outcome reflects across-channel interactions.
Practice effects were substantial for NH subjects, but
appeared to be much smaller for Cl users, perhaps
because of their everyday experience in discriminating
the patterns of modulation conveyed by the individual
electrodes. Consistent results across electrodes
were found when the test was delivered in its clinically
intended manner to a good CIl user. Scores from
highly performing Cl users, tested with interference
on an adjacent channel, were similar to scores for NH
subjects tested with an 1 Cam separation between
the target and interferer, suggesting that good
Cl users have relatively good isolation between
adjacent electrodes.
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3ABOJIEBAHUA NMOTKWU, TOPTAHU U TPAXEUN

OCOBEHHOCTU NPUMEHEHUSA CO,-JIASEPA
NPU MUKPOXUPYPITMYECKUX SHAOOJIAPUHIEAJIbHbIX
BMELUATEJIbCTBAX

FEATURES OF THE USE OF CO,-LASER IN MICROSURGICAL
ENDOLARYNGEAL INTERVENTIONS

B. B. BasuH

V. V. Vavin

HayuyHo-uccnedosamensckuti nede6Holli yeHmp «fleoma»,
MHo2onpouneHan kKnuHuka umeHu H. U. NMupozoea

PE®EPAT. Llens 0630pa — onpenenTb COBPEMEHHbIE BO3MOXHOCTHU
NMPUMEHEHNSNA YINeKNCIoro nasepa B MUKPOXUPYPIrnMYeCcKOM JieHeHUNn
natonorum roptaHn. B HacTosiLlee BpeMs ia3epHble 9HO0NAPUH-
reanbHble onepaunv 9BAsOTCA OAHUM U3 OCHOBHbIX CTAHAAPTOB B
XVUPYPruyeckoMm fie4eHnn naLneHToB ¢ pa3HoobpasHoii naTosiorm-
eyl ropTaHu, B TOM 4YUCe 1 NMPU OKa3aHUWN BbICOKOTEXHOOMMYHON
nomowu. NMpMeHaoTCa pa3HOOOpasHbIe TUMbI 1a3epPOB U METObI
XMPYPrnyeckoro BO34EeNCTBUS Ha ropTaHb. Micnonb3oBaHne MUKPO-
MaHUNyNATOPOB NO3BONISET COBMELLATb PaboTy YreknUcoro nase-
pa conepauMoHHbIM MUKPOCKOMNOM, 6ECKOHTAKTHO BO3AENCTBYS HA
TKaHM-MULWEHW. JlaHHasa TEXHONOr s NO3BONSET PACLUMPUTbL CMEKTP
XUPYPrnUYeCKNX MaHUNynaunuin Nnpn aHgonapuHreanbHbiXx BMeLla-
TenbCcTBax. PUCK OCNOXHEHUI 3TON METOAMKN He Bbille, YEM Npu
OpYrux Tunax nasepHbix ornepaumini Ha ropTaHu 1 npu cobnioaeHnmn
OOJIKHBIX Mep NPOPUIAKTUKN MOXET OblTb CBEAEH K MUHUMYMY.

KJTKOYEBBIE CJIOBA: yrnekucnoiin (CO,) nasep, Mukpoxmpyprus
ropTaHu, OCIOXKHEHUS.

BeBepeHue

Xupypruyeckoe nedeHne 3adboneBaHuin ropTaHu B
HacTosLee BpeMs B 6ONbLUMHCTBE CllyHaeB COMNpsixe-
HO C UCMOJIb30BaHMEM MUKPOXMPYPIrN4eCKON 1 y4eBON
TexHukun [2, 30, 31, 34]. NMpn aToM nparo BbIGOpa UC-
NMoOJIb3yEMOro METOAa COXPaHSETCH 3a ONePUpPYIOLLVM
XUPYProm 1 obycroBfIEHO ero NpeanoyYTeHNsMM, OCHa-
LeHeM OnepaLMOHHON N KJIMHUKO-aHAaTOMUNYECKUMMU
ocobeHHocTamm 6onbHoro [1, 6, 10, 14].

Jlasepebl Ha ocHoBe anokcuaa yrnepoaa (CO,) npu-
BJIEKAIOT BHUMAHME NTaPUHIOXMPYProB Kak pexyLime
MHCTPYMeHTbl. OHM CNOCOOHbLI KOarynmpoBaTtb JINM-
daTmnyeckme n KPOBEHOCHbIE COCYbl LUIMPUHON MeHee
0,5 MM, TEM CaMbIM yYMEHbLLASA MHTPAONepauMoHHOE
KPOBOTEYEHVE 1 BO3HUKHOBEHME NOCNEe0NepaLMoHHO-
ro oreka. [JnuHel BosiH, ncnyckaemsie CO,-nasepamu,
BblLLE, YEM Y BONBbLUMHCTBA APYIrUX TUMOB Na3epos, My-
OuHa nx NPoHuUKHoBeHMsa cocTtaBnseT 0,03 MM 1 04YeHb
6e3onacHa. Pe3ynbTatbl aKCNepmMMeHTasbHbIX Uccne-
[oBaHui ¢ ncnosnb3osaHvem CO,-nasepos nokasanu,
4TO, KPOME Koarynsumm HeboNbLLIMX KPOBEHOCHLIX U
nmmMm@aTnyecknx cocynoB, nasepHblil yd crocobeH
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SUMMARY. The purpose of the review is to determine the current
possibilities of using a carbon dioxide laserin microsurgical treatment
of the pathology of the larynx. Currently, laser endolaryngeal
operations are one of the main standards in the surgical treatment
of patients with various pathologies of the larynx, including in
the provision of high-tech care. Various types of lasers and
methods of surgical treatment of the larynx are used. The use of
micromanipulators makes it possible to combine the operation
of a carbon dioxide laser with an operating microscope without
contacting the target tissues. This technology allows for expanding
the range of surgical procedures for endolaryngeal interventions.
The risk of complications of this technique is not higher than with
othertypes of laser operations onthe larynx and, if proper preventive
measures are taken, can be minimized.

KEY WORDS: carbon dioxide (CO,) laser, microsurgery of the
larynx, complications.

BO3/eMCTBOBATb Ha MeJikne nepudepunieckmne HepBbl,
4yTO oBneryaeT nocneonepaunoHHyio 6osb. Mpur aToM
MOXHO XOPOLLO ONpeaensTb rpaHuLbl MEXAy TKaHa-
MU, NOyHaKLWMMN TENJIOBOE NOBPEXAEHNE N TEMU,
KOTOpbIe NX OKpyXxatoT. Kpome Toro, Bo Bpemsi paboTbl
nasepa paHa ocTaeTCsd CTEPUISIbHOWM 13-3a BO3HUKAIO-
LLero BbiCOkoTeMNepaTypHOro ncnapenmnsa [28, 32, 35].

Mpu BosaeicTemmn CO,-nasepa Ha TKaHW ero aHepruis
MOMHOCThIO MOMIOLLLAETCS BHYTPUKAETOYHOM XXNOKOCThIO
1 BbI3bIBAET UCNapeHne Boabl 1 KNeTok. NocKonbky
99% reHepupyemMoro Tenna, BbiIcBOO0OX4aeMoro npu
Na3epHOM BO3OENCTBUN, TEPSIETCA C MAapOM, NOBpexXae-
HVe nepundepmn4eckon TKaH U HEKPO3 OrpaHnyeHbl 40
< 0,01 mMm. BT0, B CBOIO 04epeab, NO3BONSIET COXPaHNTb
bYHKUMIO FOPTaHW, OrPaHNYUTb NOCNE0NEPALMOHHbIE
oTek 1 60J1b, a TakXe NPOBECTU NaTONI0ro-aHaToMu4ye-
CKYI0 OLLEHKY COCTOSIHUSI TKaHW B Kpasix pesekuum [28, 36].

McTopusa npyuMeHeHns na3epoB B IaPUHIONOr N Ha-
cuntbiBaeT 6osee 50 neT, korga T. Maiman B 1960 rogy
n3o06pen nepsblii (pyObuHOBLIN) nasep [22], KOTOPbI
3atem Obls1 BHeApeH B paboTy AN MeaULNHCKMX Le-
nen. Mpu atom ocoboe BHUMaHUe BbIIO yaoeneHo
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€ro BOSMOXHOCTSIM B XMPYPrnm 3710Ka4€CTBEHHbIX
onyxoner [8]. OTonapmHronoru ctanm OgHUMMU U3 nep-
BbIX, KTO HaQ4aJ1 UICNONb30BaTb 3TOT MHCTPYMEHT [8, 25].
CO,-nasep Bnepsble Obl BBEAEH B KIMHNYECKYIO
npakTuky B 1964 rogy K. N. Patel. LLInpokoe npumeHe-
HVE B NapUHIOXUPYyprum oH nonyyun B 1972 rogy, nocne
nepeoro coobueHns M. S. Strong u G. J. Jako 0 BO3MOX-
HOCTSIX ero UCrnosib30BaHUs Ha ropTaHu Yyenoseka [8].
B 1984 rony HapexHocTb CO,-nasepa npvisenak ero yT-
BEPXAEHMIO YNIPABAEHVNEM MO KOHTPOJIIO 32 NPOAYyKTaMu
n nekapcteamu CLUA, 1 ero npumeHeHune ctano 6onee
pacnpocTpaHeHHbiM. B HacToswee Bpema CO,-nasep
CUYNTAETCS HEOTHEMIIEMOMN YACTbIO AMArHOCTUYECKOM,
TepaneBTMYECKON 1 XMPYpPrudeckom annapatypbl [36].
HecmoTpsi Ha To, 4TO NasepHoe 06opyaoBaHue Tpedy-
€T CYLLLECTBEHHOI0 OCHALLEHWNS 1 KBanudmKaLmm nepco-
Hana, ero npMMeHeHne aKOHOMMYeckn 06ocHOBaHO [37].
Yuuntbigas, 4To CO,-na3ep MOXeT ObITb COBMELLEH C
onepaLnoHHbIM MUKPOCKOMOM, & TakXe MMETb MUKPO-
MaHUMynaTOpP U CKaHep, MHOMMe nccnegoBarenm otMme-
YalT OOHMM U3 MMAaBHbIX MPEMMYLLECTB MO CPaBHEHUIO
C OpyrMMuM nasepamu ero BbICOKYK TOYHOCTb paboThl,
TOraa Kak rnaBHbIM HELOCTATKOM — MPUMEHEHUE TONbKO
B NPSIMOM HanpasJfieHnn (B OTAn4mne oT GnbpoBOJIOKHA
OVOJHOro nasepa, KoTopoe MoXeT OblTb MCNONb30BaHO
B TPYAHOAOCTYMHbIX MECTAX, B TOM YMcrie n 6e3 ooLuein
aHecTe3un) [7, 10, 11, 16, 20, 33, 37]. 9ToT HEQOCTATOK
OblN1 yCTpaHeH HeaBHUM BHEAPEHNEM B MPAKTUKY rMO-
Kon cuctembl noaaym aHeprum CO,-nasepa [7, 17, 35].
HeCoMHEHHbIMN NPEMYLLIECTBAMM MCMOJIb30BAHUS
CO,-nasepa ¢ onepauyoHHbIM MYKPOCKOMOM ABJIAOTCA
MUKPOXMPYpPruyeckas TOHHOCTb, XOPOLLAs MHTpaonepa-
LMOHHAa AeTann3auus n cyxoe Xmpyprmyeckoe none,
a Takxe xopowune GyHKLUVMOHANBHBIE NCXOObl C TOYKU
3pEeHUs rMOoTaHns 1 peyn, Npesbilalwne GyHKLno-
HaNbHbIE PE3YyNbTaThl TPAAVLVOHHBIX XUPYPrU4eCKmxX
noaxonos [7, 29, 34].

OcHogBHble npuHuMnbl CO,-nasepHoi xupyprum

CO,-nasep MOXHO 1MCMNob30BaTh 4S9 paspesa,
yaaneHus unv ncnapeHns n abnaumm tkaHn. BaxkHbeiMu
npuHumnamm CO,-na3epHoi XMpyprum aBasioTcs npa-
BU/IbHbIE HACTPOWNKM Nasepa: Bblbop pa3mepa naTHa,
GOKYCUPOBKN, MOLLHOCTU 1N PEXUMOB (cynepnynbca /
VMMYNbCHOro / HENPEPBLIBHOI0), KOTOPbIE BAXHbI A1
OOCTNXEHUS Xenaemblx 3PeKTOB 1 B paae Clly4yaesn
TpebyloT CMeHbl Ha padHbix aTanax onepauuu [3, 14, 25].

Hactpoiikn CO,-nasepa MOXHO BbIOUPaTh B 3aBUCK-
MOCTH OT TUMa TKaHW, oA exaLlern na3epHoMy BO34ei-
CTBMIO (XPSILL, / MblLLLbI / CNn3ncTas 000104Ka), XXenaemol
rny6uHbl Ta3epHOro paspesa, He0OX0AMMOCTM reMocTa-
3a 1 OrpaHMyYeHns YPe3MEPHOrO HarpeBa TkaHu. Xupypr
MOXET onTMn3uposartb npeumyuiectea CO,-nasepa,
perynmpys I10THOCTb €ro MOLLHOCTU, pa3Mep NaTHa Ha
onTUManbHOM (POKYCHOM PACCTOSAHUN, a TakxXe OOLLNiA
paboymii LMK: HENPEPbIBHLIV UM UMMYJIbCHBIA PEXUM,
ONNTENBHOCTb UMMYNbCOB (MUNCEKYHbBI) U MHTEPBAbI
BpPEMEHU Mexay nMmnynscamu [12, 21, 28, 35].
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MnoTHOCTL Na3depHoi MoLwHOCTU (PD) ABnsieTcs kiito-
4YeBbIM XMPYPruyecknm napameTpom. Ha Hee BaunsieT
paccTosiHMe A0 TKaHW, AnaMeTp rnyyka (pasmep naTHa
nasepa) n konunyectso BT (Ix/cek). Bce atn napameTpsl
MOryT KOHTPOJIMPOBATbLCS XUPYProM 415 ONTUMM3aLmm
paboTbl naszepHoro ay4a. Hanpumep, AN 4OCTUXEHUS
MOJSIHOrO MCNapeHns TKAHU XUPYPr OOKEH UCNOSb-
3oBaTtb 4500 PD. MowHocTb nasepa (BT) BoiOupaeT-
CS XMPYProM Kaxabili pas npu ero Ncrosib30BaHnn v
MOXeT ObITb 3anporpaMmMnpoBaHa 4Jisi BbIMOJIHEHUS
pasnuyHbIX onepauui. Ana xmpypruy roptaHn peko-
MeHayeTca nasep mowHocTblo Ao 40 BT. Ewe ogHum
BaXHbIM napameTpom paboTtel CO,-nasepa asnsercs
pasmMep ero ndTHa, 4eM MeHbLUE rpaHuLbl KOTOPOro,
TEM MeHblUe MHTepBan rnyouHbl GOKYCUPOBKMU, Mpu
KOTOPOM nasep pa3pe3aeT 3pPeKTUBHO, 1 TeM O0Jb-
e ysenuyneaeTca GOKyCMpoBKa n1a3depHoro nyya. c-
MoNb30BaHMeE ToYEeUHbIX pa3mepos natHa (0,5-0,8 mm)
obecneyvBaeT ya06HbIM KOMMPOMUCC MexXay rnyounHom
$OKYCMPOBKM 1 CNOCOOHOCTBIO K pa3dpeay. ns koary-
naumMmn kpoBoToYalmx cocynor PD Heob6xoammo gose-
CTW 4,0 YPOBHS, NPM KOTOPOM TKaHb 60JbLLE HEe ncnaps-
eTC4, a TOJIbKO HarpeBaeTcs, N KPOBEHOCHbIE COCyabl
koarynupytoTtcs. O6wmin paboumini LMK nasepa — aTo
obLee BpeMs B3aMMOOENCTBUSA 1a3epHON 3HEPIUN C
TKaHAMU-MULLIEHSIMN. EFO MOXHO perynmpoBaTb He-
CKONbKMMK cnocobamn: HernpepbiBHOM BOsTHOM (CW)
U UMMYNbCHLIMW HACTPOMKaMUN — Hepruen, nany4dae-
MOI B BUAE ONCKPETHbLIX MMMYNbCOB; AJIMHOM, YaCTO-
TOW 1 BPEMEHHBIMU MHTEPBANAMMN MEXAY UMMybca-
Mu. Kak npaBmno, NCNosnb3yloT CNeayowmne pexvmb:
OAVHOYHbBIN UMMYNbC — EAVHUYHbBIN UMMYNbC SHEPrU,
McnyckaeMmbl Kaxablil pas, korga negalsb Haxarta; no-
BTOPSIOLLMNIACS UMIMYNIbC — MOBTOPHbIE MMMY/bChl SHEP-
rMn, UCMYyCKaeMbl€ NPW HaXXaTon neganun; Cynepnysnbc
(SP) — HECKONBKO ThICSIY QHEPreTUYECKUX MMMYbCOB C
OY€Hb BbICOKOW MOLLHOCTBIO MUKOBLIX MMMYJIbCOB, U3-
NydaeMbIx B CEKYHAY BO BpeMs Haxatus neganu. MNMpu
9TOM NMMKOBAsi MOLLIHOCTb BCMJIECKOB MOXET COCTaBNSATh
HECKOJIbKO COT BT, TOrga kak MOLLHOCTb, NOKa3aHHada Ha
NlazepHoM annapare, OTpaXxaeT TOJSIbKO CPEeLHIO MOLLL-
HOCTb, NepenaBaemMylo C Te4eHnemM BpemMeHun. Benneckun
pacnofioXeHbl 4OCTAaTOYHO Aaneko apyr oT Apyra ong
9hPEKTNBHOI0 OXNAXAEHNS TKAHN MEXAY UMMYyNbCa-
MU, YTO YMEHbLUAET TEMNJIOBOE MOBPEXAEHNE OKPYXa-
toLel TKaHW U CBOAUT K MUHUMYMY 0OyrnvBaHme. Ons
6onbluel koarynsumm Heob6xoANMMO NepeksItoHaTbCs C
SPHa CW [3, 4,7, 14, 21, 25, 35].

Mpn onepaTUBHOM NledeHUn 60NbHbLIX AoOpoKa-
4YeCTBEHHbIMM HOBOOOPA30BaHUAMW FOPTaHU N ONy-
X0/1eno[06HbIMU COCTOSTHUSIMU C UCTMOJIb30BaHNEM
CO,-nasepa ¢ MMKPOMaHUMYIATOPOM OMNTVMAJIbHOW
ABNSeTCS MeToAnKa yaaneHns HoBoobpa3oBaHus B pe-
XNUME «Cyrnepnynbc» CO CpeaHer MOLWHOCTbIO Nasepa
2—-4 BT, MakCUMasibHOM NJIOTHOCTbIO SHEPTUM U CKOPO-
CTblO CKaHMpoOBaHUs. [1pn 3TOM MOXHO CPOPMUPOBATb
MWKPOJIOCKYT CIN3NCTOM 060/104KM, 06paLLEHHbIN OC-
HoBaHueM KH13Y (MeTogumka R. Puxeddu), 4To no3songet
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3HAYMTENIBHO YMEHBLUNTL PAHEBYIO MOBEPXHOCTb U Ne-
puopg peabunutaunm [21]. MeToauka dopMrUpoBaHnsS
MMKPOJIOCKYTOB Tak>e XOpoLUlo cebs 3apekoMeHaoBana
npu XMpyprum pyobuoBbiX CTEHO30B rOPTaHW, YTO 0CO-
©eHHO BaXKHO, Koraa Heo6xoANMO Pa3obLWNTL paHeBbIe
MOBEPXHOCTHN, @ TaKXe NPU OTCYTCTBMN BOSMOXHOCTU
npoBeneHns NPodUNakTU4eCKOro CTEHTUMPOBAHMS,
B 4YaCTHOCTW NpU NopaxeHnn BecTMOYNsipHOro otaena
ropTaHu nnm roptaHornoTku [33].

B cnydae nannnnomMato3HOro nopaxeHusi ropTaHn
3dPEKTUBHO MPUMEHSAETCS PeXum nasepa B nosioxe-
HWU CO CpeaHEN CKOPOCTbIO CKAHMPOBAHUS MOLLLHOCTbIO
0o 15 BT 1 nnoTHOCTLIO 3Hepruu 6,7 [>x/CM>?, KOTOPbIi
MO3BOMSET MPON3BOAMTL MOJIHYIO Banopmsauuio na-
NUAIOMAaTO3HOM TKaHW NOA KOHTPOJIEM MUKPOCKONa A0
nogsnuTenuanbHoro cnos [12].

OnHMM 13 camMbiX BaXHbIX MOMEHTOB MCMNOJIb30BaHMS
CO,-nazepa sBnserca remocras. Hy>XHO MOMHUTb, 4TO
nasep He NPOHUKAET Yepes KPOBb, MOSTOMY OnepaLu-
OHHOE MNoJie HEOOXOANMO AepPXaTb B CYyXOM COCTOSHUN
C NOMOLLbIO 0TCOCAa, 0TCOCa-Koarynsatopa, bunonspHom
KOarynsunm, 3aXXumMoB U IMFMPYIOLWVX Kavnc. MNpryem
NpPW reMoCcTase KPYMnHbIX COCYA0B NPeanoyYTUTENbHO UC-
NoJIb30BaHME NOCNEOHNX A5 NPODUNAKTUKN CEPbESHBIX
nocneonepaymoHHbIX KPOBOTEYEHN [28].

O6yrnneaHme TKaHel MOXHO YMEHbLUMTb 3a CYeT
CO3aHNe MEHbLLErr0 KONMMYECTBA TeMnaa, UCMONb3ys
HaCTPOIKY «CynepnynbC», KOTOPas, B OTAMYME OT He-
NnpepbLIBHOrO pexuma paboTbl, NO3BONSET n3bexaTb
neperpeBaHus TkaHu. BaxHo npoTmparte Xmpypruyeckoe
nose OT Harapa BNa>xHOM TYpPyHO0M, 4ToObl addekT nc-
NapeHnst Ha TKaHU-MULLEHW OblN MakcuMasbHbIM [21, 25].

Kpome Toro, He06XoANMO NMPUMEHATL MOCTOSAHHOE
HaTsXeHWe TKaHW, 4ToObl 0OHAXWUTb MJIOCKOCTL pa3-
pesa, nogaepXmBaTb XOPOLIYIO 9KCNO3MLUIO U 00-
Neryatb pacceyeHuve. Bce aBuxeHUs J0KHbI OblTb
nnaesHbiMuy [28].

HyXHO y4ynTbiBaTb, 4YTO B3auMogencTBue
CO,-nasepa ¢ TKaHblO 3HAYNTENILHO YIyHLIAEeTCa Npu
ee xopouwen rugparaymu, Nn0O3TOMY BaXHO CNeanThb,
4TO0Obl TKAHW HE Nepechbixanu, 1 CBOEBPEMEHHO YB-
NaxHaTb ux [25].

Mepen Havyanom paboTbl HEOOGXOANMO NMPOBEPUTL
BblpaBHVBaHWE NMpuuesibHOK 6ankn ¢ GoKycom syya
(HanpumMep, HanpaBATb JIA3EPHbIN JTy4 HA BNAXHbIN
[epeBsiHHbINM WwnaTtesb). Bo Bpems paboTbl HYXXHO NOM-
HUTb O BOSMOXHOM OTPa>XXeHN Ta3epPHOro nyya ot na-
PVHIOCKOMa 1 UHCTPYMEHTOB U TLLLATENIbHO CNeanTb 3a
3alnNTON aHOOoTpaxeanbHOM Tpyokn [28].

JdononHutenbHbIe NPpUeMbl

MepecedyeHmne CTPYKTYp ropTaHn ons yaydweHus
LOoCcTyna — pe3eKkuunsd A3bl4HOM YaCcTu HaaropTaHHuKa
ynydwaeT gOCTyn K npegHagropTaHHoOMY NMpoCTpaH-
CTBY M K OMYXOJIIM Ha FOPTaHHOW NOBEPXHOCTU Ha -
roptaHHuka. XoTs pe3ekums XenynoykoBon cknagkm
ynydwaeT OCTYN K XeNnyno4yky ropTaHu BO BPeEMS pe-
3ekumn 1 obneryaeTt nocrieonepaumoHHbIi KOHTPOJIb
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3a COCTOSIHMEM 3TOM 06/1aCTU, BaXHO YUNTbIBATb, YTO
3TO NPENMYLLLECTBO J0JIKHO ObITh COMOCTaBJIEHO C BO3-
MOXHbIM PYHKLMOHANbHBIM AeDULNTOM, MOCKOJbKY
COXpaHeHHas XenyaoykoBas Ckazka MOXET UCMOSb-
30BaTbCs A1 CO34aHMA XOPOoLUero rosioca rnocrne pe-
3ekuuun roptanu [7, 17, 32].

L0ebynkuHr (uMTOpeaykuns) — B page cnyyaes ata
KJIloYeBasi TEXHOJI0MMS NO3BOJNIAET XMPYPry co3gasaTb
MPOCTPAHCTBO, B KOTOPOM MOXHO NepemMeLLarb TKaHu
M OnpeaensTb rpaHuLLbl ONyxonu. PaspylueHHasa TkaHb
oTOpackiBaeTcs 1 ToNbko 6onee rnybokas TkaHb BAOJSb
KpaeB Onyxoauv noagepraeTcyd rmCTto10rmM4eckomMy 1c-
C/iefoBaHUIO ANs onpeaeneHns afaekBaTtHOCTU pe3ek-
ummn [7, 28].

Mmaopoauccekums — Ncnosib3oBaHme BoAbl kak 6apbe-
pa a5 NpoOHNKHOBEHNSA Na3epHoro iyy4a. PaccensaHuve
B NPOCTPaHCTBe PeliHKe nnu BOKPYr HEPBOB 1 COCYA0B
MOXeT OblTb 0651eryeHo NyTeM MHPUILTPUPOBAHUS
dU3MONOrn4ecknmM pacTBOPOM B MPOCTPAHCTBO PeiH-
K€ 1NN B TKaHW BOKPYr HEPBOB 1 COCYA0B. ns ny4iuero
remocTtasa o1 MHbeKLMN MOXHO MCNOJIb30BaThb pac-
TBOpP, cogepXxalwun agpeHanuH [21, 28, 33].

CyLLEeCTBYIOT KPUTEPUN, MO KOTOPbLIM XUPYPI MOXET
oT/AnYaTb OMNyxoJib OT HOPMaJsibHOW TKaHW Npwu rnpope-
3bIBaHUM ONYXOJIM NYTEM NPOBEPKU XXECTKOCTU TKAHEN
(onyxosb puUrugHee), a Takxe LBeTa TKaHel (onyxonesas
TKaHb NPV NPOX0XAEHNN Na3epa 00y rnBaeTCcs UHTEH-
cuBHee) [17, 24, 28, 36].

Cnocob «Hape3ska xneba» — s obecneveHns agek-
BaTHOM rny6uHbI OT Kpasi ONyxosu ¢ MUHUMaSbHbIMMA
noTepsMu A8 Ka4ecTBa rosioca, npopesas TkaHn Ha
He CNULIKOM B0JbLUYIO FNYOUHY, XUPYPr AOJIXEH TOYHO
onpenenuTb CTerneHb NHBa3nMmM ONyXoSn N HeTKO And-
depeHumMpoBaTh PacnpOCTPaHEHHOCTb NPY 60bLLOM
yBENMNYEHNN. DTOr0 MOXHO OOCTUTHYTb CEPUAHBIMU
paspeneHusaMun («Hapeska xneba») onyxonu [27]. JaH-
Has MeToAuKa NPUMEHNMA KO BCEM OMyX0NnsM, KpoMe
MOBEPXHOCTHbIX, KOTOPbIE MOXHO AOCTATOYHO NMPOCTO
OTAENNTbL OT FOJIOCOBOW CKNAaAKW, COXPaHAs NPOCTPaH-
CTBO PeiiHke.

OCnOXHEHVS XMPYPrm rOpTaHn C UCMOJIb30BAHUEM
CO,-nasepa MoryT ObiTb CBA3aHbI KaK HENMOCPEACTBEHHO
C Nla3epHbIM BMELLAaTENbLCTBOM, Tak U C NPOBeAeHNEM
NPAMOI ONOPHOWN NTAPUHIOCKOMUN.

PaHHue ocnoxHeHuns

TpaBma 3y60B, opodapuHreansHasa TpaBma 1 He-
Bparns 93el4HOr0 HEPBA, Kak NPaBUI0, BO3HMKAKOT NpU
CJTIOXKHOM 3HOOCKOMMYECKOM A0CTYyNEe U ANUTENBHOM
[aBlieHNUn NapuHrockona Ha TkaHn. YTobbl MUHUMU-
31MpPOBaTb BEPOATHOCTb PA3BUTUA STUX OCJIOXHEHU,
HY>XHO MUCMONb30BaTh 3aLLMTHbIN KOXYX Ha 3yObl, NPO-
BEPSATb KOPOHKN NN UMMNIaHTbI, OOBbACHATb NaLNEHTY
BO3MOXHble PUCKM [0 onepaunn. JledebHas TakTuka
3aKJI4aEeTCs B NpOBEAEHNV MECTHOM NPOTMBOBOCHA-
nnTensHoM Tepanuu [5, 11, 12, 28].

Mpn KPOBOTEYEHUN N3 KPYMHBIX COCYA0B BaXXHO NPU-
MEHSTb NIUTUPYIOLLME KIMMChI, & HE Koarynauuio. XoTs
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3TN OCNOXHEHUS ABNSAOTCSH PEAKOCTbIO, OHU MOTYT ObIThb
NPUYNHON KaTacTPoPUIYECKNX COBLITUIA, OCOBEHHO NpPK
KPOBOTEYEHNN U3 A3bI4HON, BEPXHEN FOPTAHHOWN NN
COHHOV apTepuii [7, 27, 28].

Xupypruyeckas amopusema BO3HUKaeT Npu GopMu-
pOBaHUM HeBONbLLMX AedeKTOB, Yallle — Koraa onepa-
LMs NpoxoamT B 061aCTM KOHNYECKOM CBSA3KM 1 BO34YX
nonagaet B MArkue TkaHu. JleyeHne KOHCEpPBaTMBHOE.
Y1006kl n36exaTb aMPU3EMbI, MOXHO HAXXMMaTb Ha rop-
TaHb BO BPEMSI 9KCTYOaUUM 1 3aTEM MPUMEHSTb MOBA3KY
BOKpPYr wen [28].

O6CTpyKUMS AbiXxaTeNlbHbIX NyTEeN — 3TO HECTaH-
fapTHas cuTyauusa, Nnpu Mmanenwem pucke KoTopow
[OsKHa BbITb HanoXeHa nNpodunakTnieckas Tpaxeo-
cTtoma [5, 28].

AcCnnpaumoHHbI CUHOPOM Halle BCero pasBmBaeTCs
npw pe3ekuusix, B KOTOPbIE BOBNEYEH HAArOPTaHHMK. JTO,
Kak npaBuso, He ABNSETCS NOCTOSIHHOM NPo6aemMoli 1
MPOMCXOOUT pexe, 4eM Mpu OTKPbITbIX pe3ekuusx. Ha-
YyasibHas Tepanus OOJIXHA 3aKJ/1I04aTbCS B a4eKBATHOM
06e360n1BaHUM, MUTAHUM CIYLEHHLIMU NPOAYKTaMun
(a HEe XnaKNMKn) N BpeMEHHbIM KOPMJIEHVUEM Yepes Ha-
3oracTparnbHbI 30HL, [7, 17, 24].

JlaszepHble 0XXorv NPONCXOAAT, KOrAa TKaHu, Hanpu-
Mep KOXa nnua, HeA0CTaTOYHO 3aLlmuLeHbl MOKPOM
TkaHbto [11, 28].

BosropaHue BO34yLWHOM CMECH OTHOCUTCSH K KpanHe
penkom cutyauum, KoTopas NoAHOCTLIO NPpesoTBpaTnMa
npwv cob0aeHNM He0OX0AVMbIX Mep NPEA0CTOPOXHO-
ctn [12, 14, 18, 28, 36].
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NMo3aHne ocnoxHeHUsa

IpaHynema. 910 OCNOXHEHNE BO3HMKAET, Kak npa-
BWJIO, B TEX CNy4asix, KOr4a MMeeTCs OrOfIEHHbIN XPsiLL,
(B kKOMUCCYpPE UK B 061aCTM rOSIOCOBOIO OTPOCTKA Hep-
nanoBuaHoro xpswa). O6bIYHO 3Ta cUTyaums ynpaense-
Ma KOHCEPBATUBHOM Teparnuen 1 nasepHbliM yaaneHmem
rpaHynemMbl, HO 4acTo TpebyeT 6Moncun asst TOHHOro
oTanymsa oT peuugmea onyxonu [5, 11, 12].

XoHapornepuxoHAapuT. BcTpevaeTcsa 4OCTAaTOYHO
penko, B Cny4asix, Korga MMeeTCcs 3Ha4YMTeNbHOE BO3-
OEenCTBUE Ha XPSLL, HANMPUMEP NPW yOANEeHUM €ro 4acTu.
3avacTyo aToMy cnocobCcTBYET NpeaLwecTBYOLLLASA XW-
MunosyyeBasa Tepanus. JleueHne 3akio4aeTcs B aHTu-
OMoTUKOoTEPANUU U MOBTOPHbIX MUKPONIAPUHIOCKOMUAX
ONg yoaneHus CNnsun 1 CEKBECTPOB, NPY 9TOM MOXHO
MCNONIb30BaTb CTEPUIM3ALUIO OCTABLLErOCH XpsLlLa
nasepom, 4TO Takxe No3BonseT NnpodunakTMpoBaTb
OCTaTO4HbINV OMyXONEBLIV npouecc [28, 36, 371.

Py6Li0BbIi cTEHO3. BO3HMKAET B 60/bLUMHCTBE Clly4Yaes
npu GopMMPOBaHUM OBLLUMPHOM paHEBOW MOBEPXHOCTMU,
0COBEHHO MO OKPY>XHOCTW. 111 npodmnak Tk HeoOX0aAMMO
Mo BO3MOXHOCTM n3beratb GOpMUPOBAHUSA LNPKYNSPHBIX
NOBPEXAEHUI, @ B MOCNE0NEPaLMOHHOM NEPUOAE — KOH-
TPONMPOBATL N PEMYINPOBATbL MPOLECChI SNUTENN3ALLNN
CBOEBPEMEHHO NPOBOAUTL CTEHTUPOBAHME [5, 28].

Takrm 06pa3oM, UCMOoJIb30BaHKE Pa3HOOOPa3HbIX pe-
Xu1MoB 1 MeToaunk CO,-nasepHor MUKPOXMPYPI N FOpTaHM
NO3BONISIET PACLLUMPUTL apCEHA XUPYPrnyeCcKmnx SHO0Na-
PUHreanbHbIX MPUEMOB, KOTOPbIE B PAAE CIly4aeB HE Bbl-
NOSIHMMbI APYMVIMU METOOAMMU.
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FEATURES OF THE USE OF CO,-LASER
IN MICROSURGICAL ENDOLARYNGEAL INTERVENTIONS

V. V. Vavin

Scientific and Research Medical Center "Deoma", Pirogov’ a multidisciplinary clinic

SUMMARY. The purpose of the review is to determine the current
possibilities of using a carbon dioxide laser in microsurgical treatment
of the pathology of the larynx. Currently, laser endolaryngeal
operations are one of the main standards in the surgical treatment
of patients with various pathologies of the larynx, including in
the provision of high-tech care. Various types of lasers and
methods of surgical treatment of the larynx are used. The use of
micromanipulators makes it possible to combine the operation
of a carbon dioxide laser with an operating microscope without

Introduction

Surgical treatment of laryngeal diseases is now mostly
associated with the use of microsurgical and radiological
techniques [2, 30, 31, 34]. At the same time, the right
to choose the method used remains with the operating
surgeon and is conditioned by his or her preferences,
equipment of the operating room and clinical and
anatomical features of the patient [1, 6, 10, 14].

Carbon dioxide (CO,) lasers attract the attention of
laryngosurgeons as cutting instruments. They are able to
coagulate lymphatic and blood vessels less than 0.5 mm
wide, reducing intraoperative bleeding and postoperative
swelling. The wavelengths emitted by CO,-lasers are higher
than most other types of lasers, their penetration depth
is 0.03 mm and very safe. The results of experimental
studies using CO,-lasers have shown that the laser beam
is not only able to coagulate small blood and lymphatic
vessels, but can also affect small peripheral nerves, which
facilitates postoperative pain. Itis possible to determine
well the boundaries between the tissues that receive
thermal damage and those surrounding. In addition, the
wound remains sterile during laser operation due to high-
temperature evaporation [28, 32, 35].

When the CO,-laser affects the tissues, its energy is
completely absorbed by the intracellular fluid and causes
evaporation of water and cells. Since 99% of the heat
generated by laser exposure is lost with steam, peripheral
tissue damage and necrosisis limited to < 0.01 mm. This,
in turn, makes it possible to preserve the function of the
larynx, to limit postoperative swelling and pain, as well as
to perform pathological anatomical assessment of the
state of tissue in the resection edges [28, 36].

The use of lasersin laryngology is more than 50 years
old, when T. Maiman invented the first (ruby) laser
in 1960 [22], which was then introduced for medical
purposes. Specific attention was paid to its potential

contacting the targettissues. This technology allows for expanding
the range of surgical procedures for endolaryngeal interventions.
The risk of complications of this technique is not higher than with
othertypes of laser operations on the larynxand, if proper preventive
measures are taken, can be minimized.

KEY WORDS: carbon dioxide (CO,) laser, microsurgery of the
larynx, complications.

in malignant tumor surgery [8]. Otolaryngologists were
among the first to use this instrument [8, 25].

CO,-laser was first introduced into clinical practice
in 1964 by K. N. Patel. It was widely used in laryngeal
surgeryin 1972 after the first message of M. S. Strong and
G. J. Jako about the possibilities of its use on the human
larynx [8]. In 1984, the reliability of the CO,-laser led to
its approval by the U. S. Food and Drug Administration,
and its use became more widespread. Nowadays,
CO,-laser is an integral part of diagnostic, therapeutic
and surgical equipment [36].

Even though laser equipment requires significant
hardware and personnel qualification, its use is
economically justified [37].

Taking into account that CO,-laser can be combined
with an operating microscope and also have a
micromanipulator and scanner, many researchers note
that one of its main advantages over other lasers is its
high accuracy, while the main disadvantage is its only
forward direction of application (in contrast to diode
laser fiber, which can be used in hard-to-reach places,
including without general anesthesia) [7, 10, 11, 16, 20,
33, 37]. This shortcoming has been remedied by the
recentintroduction of a flexible CO,-laser power supply
system [7, 17, 35].

Undoubted advantages of using a CO,-laser with an
operating microscope are microsurgical precision, good
intraoperative detailing and dry surgical field, as well as
good functional outcomes in terms of swallowing and
speech, exceeding the functional results of traditional
surgical approaches [7, 29, 34].

Basic principles of CO,-laser surgery

CO,-laser can be used for cutting, removing or
evaporating and ablating tissue. Important principles of
CO,-laser surgery are the correct laser settings: choice
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of spot size, focus, power and modes (superpulse/pulse/
continuous), which are important for achieving the desired
effects and in some cases require changing at different
stages of surgery [3, 14, 25].

The CO,-laser settings can be selected depending on
the type of tissue to be laser treated (cartilage/muscle/
mucosa), the desired depth of the laser cut, the need
for hemostasis and the limitation of excessive tissue
heating. The surgeon can optimize the advantages of a
CO,-laser by adjusting its power density, spot size at the
optimal focal length, as well as the overall operating cycle:
continuous or pulsed mode, pulse duration (millisecond),
and time intervals between pulses [12, 21, 28, 35].

Laser power density (PD) is a key surgical parameter.
It is affected by the distance to tissue, beam diameter
(laser spot size) and the number of Watts (J/s). All these
parameters can be controlled by a surgeon to optimize the
laser beam performance. For example, a surgeon must
use 4500 PD to achieve complete tissue evaporation. The
laser power (W) is selected by the surgeon each time
he or she uses it and can be programmed to perform
various operations. Alaser of up to 40 Wisrecommended
for laryngeal surgery. Another important parameter of
CO,-laser operation is the size of its spot: the smaller its
boundary, the smaller the focal depth interval at which
the laser cuts effectively and the greater the laser beam
focusing. The use of dot sizes (0.5-0.8 mm) provides a
convenient compromise between focal depth and cutting
ability. To coagulate blood vessels, PD must be brought
to alevel where the tissue no longer evaporates but only
heats up and the blood vessels coagulate. The overall
laser cycle is the total time the laser energy interacts with
the target tissues. It can be adjusted in several ways: by
continuous wave (CW) and pulsed settings — by energy
emitted in the form of discrete pulses; length, frequency
and time intervals between pulses. Typical modes used
are: single pulse — a single energy pulse emitted each
time the pedal is depressed, repetitive pulse — repeated
energy pulses emitted when the pedal is depressed,
super pulse (SP) — several thousand energy pulses with
very high peak power emitted per second during pedal
depression. The peak power of the bursts can be several
hundred W, while the power shown on the laser reflects
only the average power transmitted over time. The bursts
are spaced far enough apart to effectively cool the tissue
between the pulses, which reduces thermal damage
to the surrounding tissue and minimizes charring. For
greater coagulation, it is necessary to switch from SP
to CW [3, 4, 7, 14, 21, 25, 35].

At operative treatment of patients with benign laryngeal
neoplasms and tumor-like conditions with the use of
CO,-laser with micromanipulator, the method of
removal of the neoplasm in the superpulse mode with
an average laser power of 2-4 W, maximum energy
density and scanning speed is optimal. It is possible to
form a mucosal microflap inverted by the base downwards
(R. Puxeddu technique), which allows to significantly

Experimental and clinical Ne 1 (02)
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reduce the wound surface and rehabilitation period [21].
The method of formation of microflaps has also proved
itself well in surgery of cicatricial stenosis of the larynx,
which is especially important when it is necessary to
separate wound surfaces, as well as in the absence of the
possibility of preventive stenting, in particular, in the case
of lesions of the laryngeal vestibule or laryngopharynx [33].

In the case of papillomatous laryngeal lesions, the
laser mode is effectively used in the position with an
average scanning speed of up to 15 W and an energy
density of 6.7 J/cm?, which allows full vaporization of
papillomatous tissue to the subepithelial layer under the
control of the microscope [12].

One of the mostimportant aspects of using a CO,-laser
is hemostasis. It should be remembered that the laser
does not penetrate through the blood, so the operating
field should be kept dry with suction, coagulation,
bipolar coagulation, clamps and ligating clips. In case of
hemostasis of large vessels, itis preferable to use the latter
for prevention of serious postoperative bleeding [28].

Tissue charring can be reduced by creating less heat
using the super pulse setting, which, unlike continuous
operation, avoids tissue overheating. It is important to
wipe the surgical field from soot with a damp turunda
to maximize the evaporation effect on the target tissue
[21, 25].

Inaddition, itis necessary to apply a constant tension
to the tissue to expose the cut plane, maintain a good
exposure and facilitate the cutting. Allmovements should
be smooth [28].

It should be considered that the interaction of
CO,-laser with the tissue is significantly improved with
its good hydration, so it is important to ensure that the
tissues do not dry out, and timely moisten them [25].

Before starting to operate, check the alignment of
the sighting beam with the beam focus (e. g. pointing the
laser beam at a damp wooden spatula). During operation,
bear in mind the possible reflection of the laser beam
from the laryngoscope and tools and carefully monitor
the protection of the endotracheal tube [28].

Additional techniques

Crossing of laryngeal structures toimprove access —
resection of the lingual surface of the epiglottisimproves
access to the pre-epiglottic space and to tumors on the
laryngeal surface of the epiglottis. Although vestibular
fold resection improves access to the laryngeal ventricle
during resection and facilitates postoperative monitoring
of this area, itisimportant to consider that this advantage
should be compared with a possible functional deficit,
since the preserved vestibular fold can be used to create
a good voice after laryngeal resection [7, 17, 32].

Debulking (cytoreduction) — in some cases, this key
technology allows the surgeon to create a space where
tissue can be moved, and tumor boundaries can be
determined. Destroyed tissue is discarded and only the
deeper tissue along the edges of the tumor is subjected
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to histological examination to determine the adequacy
of the resection [7, 28].

Hydrodissection — using water as a barrier to penetrate
the laser beam. Scattering in Reinke's space or around
nerves and vessels can be facilitated by infiltration of
the physiological solution into the Reinke's space or
into the tissue around nerves and vessels. For better
hemostasis, an adrenaline-containing solution can be
used for injection [21, 28, 33].

There are criteria by which a surgeon can differentiate a
tumor from normal tissue when atumor is cut by checking
the stiffness of the tissues (the tumor is stiffer), as well
as the color of the tissues (the tumor tissue is charred
more intensively when passing the laser) [17, 24, 28, 36].

Bread-loafing — to ensure adequate depth from
the tumor edge with minimal loss of voice quality, the
surgeon must accurately determine the degree of
tumor invasion and clearly differentiate the prevalence
at high magnification by cutting the tissue to a depth
not too deep. This can be achieved by serial separation
("bread-loafing”) of the tumor [27]. This technique is
applicable to all tumors, except superficial ones, which
can be separated from the vocal fold, preserving the
Reinke's space.

Complications of laryngeal surgery using a CO,-laser
can be associated with both direct laser intervention and
direct laryngoscopy.

Early complications

Tooth trauma, oropharyngeal trauma and lingual
neuralgia are usually caused by complex endoscopic
access and prolonged laryngoscope pressure on the
tissue. To minimize the likelihood of these complications,
it is necessary to use a dental protective cover, check
crowns and implants, and explain possible risks to the
patient before surgery. Therapeutic tactics include local
anti-inflammatory therapy [5, 11, 12, 28].

When bleeding from large vessels, it is important
to use ligating clips, not coagulation. Although these
complications are rare, they can cause catastrophic
events, especially when bleeding from the lingual, superior
laryngeal or carotid arteries [7, 27, 28].

Surgical emphysema occurs in the formation of small
defects, more often when the operation takes place in
the conoid ligament area and air enters the soft tissues.
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Conservative treatment. To avoid emphysema, the larynx
can be pressed during extubation and then the bandage
around the neck can be applied [28].

Airway obstruction is a non-standard situation, with
the slightest risk of which a preventive tracheotomy
should be imposed [5, 28].

Aspiration syndrome most often develops during
resections with epiglottis involved. As a rule, this is not
a constant problem and occurs less frequently than in
openresections. Initial therapy should consist of adequate
anesthesia, nutrition with condensed foods (rather than
liquids) and temporary feeding through a nasogastric
tube [7, 17, 24].

Laser burns occur when tissues, such as facial skin,
are not sufficiently protected by wet cloth [11, 28].

The combustion of the air mixture is an extremely rare
situation thatis completely preventable if the necessary
precautions are taken [12, 14, 18, 28, 36].

Late complications

Granuloma. This complication usually occurs when
thereisabare cartilage (in the commissure or in the vocal
process of arytenoid cartilage). Usually this situation is
controlled by conservative therapy and laser removal of
granuloma, but often requires biopsy for exact difference
from tumor recurrence [5, 11, 12].

Chondroperichondiritis. It is quite rare when there is
a significant effect on the cartilage, for example, when
removing part of it. Previous chemoradiotherapy often
contributes to this. Treatment consists of antibiotic
therapy and repeated microlaryngoscopy to remove
mucus and sequestrum, and the remaining cartilage
can be sterilized with a laser, which also helps prevent
residual tumor progression [28, 36, 37].

Cicatricial stenosis. It occurs in most cases in the
formation of alarge wound surface, especially around the
circumference. For prevention, it is necessary to avoid
the formation of circular lesions as far as possible, and
to control and regulate the processes of epithelialization
and to conduct timely stenting in the postoperative
period [5, 28].

In this way, the use of various modes and techniques
of laryngeal CO,-laser microsurgery allows to expand
the range of surgical endolaryngeal techniques, which
in some cases are not feasible by other methods.
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UCCJIEAOBAHUE KJIETOYHOU APXUTEKTOHUKM
CJZINSUCTON OBOJIOYKU KAK METO4, AMATHOCTUKU
HOBOOBPA30BAHUN TOPTAHU

THE ASSESSMENT OF A CELLULAR PATTERN OF THE EPITHELIUM
AS A DIAGNOSTIC TOOL FOR LARYNGEAL TUMORS DETECTION

H. 4. Yyuyeea, B. M. CeucmywkuH, Y. B. Pewemos,
b. 6. Canmeikos

N. D. Chuchueva, V. M. Svistushkin, I. V. Reshetov,
B. B. Saltykov

@rAOY BO [lepsbiti Mockosckuli 20cy0apcmeeHHbIl MeOUUYUHCKUU
yHusepcumem umeHu U. M. CeyeHosa MuH3dpasa Poccuu
(CeyeHoscKuli YHUsepcumem)

PE®EPAT. Hapsigy co cTaHOapTHBIM 9HA0CKOMNNYECKMM OCMOTPOM
B UCCNEAOBAHUM FOPTAHN HAYMHAIOT MPUMEHSATHLCS Pa3finyHble
MeToAbl Tak Ha3biBaeMol buonorn4eckon aHgockonuu. Mo gax-
HbIM INTepaTypbl, OHW 06nagaloT 6osiee BbICOKMMM NapaMmeTpamm
aomarHocTuyeckon apdekTnBHOCTU. OQHUM U3 MEHEE N3YYEHHbIX
ABNSETCHA KOHTAKTHasA aHAockonus. B Hawe nccnegosanme 6bim
BKJIIOYEHbI 22 NaLmMeHTa, KOTOPbIM NPOBOAMIACE KOHTAKTHAA 9HA0-
CKOMMS C OKpaLUMBaHMEM METUIEHOBLIM CUHUM B YC/TOBUSX 0OLLErO
o6e3b6onmBaHus. Nocne KOHTAKTHOM SHAOCKOMUU B KaXX40M Chy-
yae Oblna BbINOJIHEHA BUONCKs UK yaaneHme HoBoobpa3oBaHUS.
[aHHble, Nony4YeHHbIE NPY NPOBEAEHUN KOHTAKTHOM 9HA0CKONUN,
CpaBHMBANNCh C OKOHYATENbHbIMU FTMCTONOMMYECKUMU AnarHo3a-
Mu. MpoaHannanpoBas pe3yfbraTthl, OblIM ONUCaHbl YeTbipe BUaa
KJIETOYHOW apXUTEKTOHUKN, COOTBETCTBYIOLLME CEeayOWMM NaTo-
NOTVSIM FOPTaHN: XPOHMYECKOE BOCNAaieHne, nanuanomaTos, ouc-
nnasmsa pas3finyHoOM CTENEHU, MNIOCKOKIETOUYHbIN pak.

KJTIOYEBBIE CJIOBA: ropTaHb, KOHTaKTHas 3HA0CKOMNUS, NIOCKO-
KJIeTOYHbIN pak, HoBOOOpa3oBaHME FroOpPTaHU.

BeBepeHue

Mo AaHHLIM MMPOBOW NUTEPATYPbIl, EXEerogHo pe-
ructpupyetcsa 600 TbiC. BHOBb BbIB/IEHHbIX ClTy4YaeB 1
300 TbiC. cMepTeli 0T 3/10Ka4eCTBEHHbIX 00pa3oBaHuin
MoNoCTU pPTa, rOPTAHOMOTKM 1 roptanu [12]. B Poc-
cum B 2015 roay pacnpoCTPaHEHHOCTb paka ropTaHu
coctaBuna 30,2 Ha 100 Teic. HaceneHus, 44 099 na-
LMEHTOB COCTOSAIM HA y4E€TE NO NOBOAY AAaHHOM NaTo-
noruu [1]. Mpo6nemoit ocTaeTcs NOCTaHOBKA AMarHo-
3a Ha NO34HUX CTaausax TedeHus 3abonesaHus. Tak,
no cratucTuke, B Poccuun Ha |-1l cTagum BoigBnaeTcd
39% cny4yaeB 3/10ka4eCTBEHHbIX 0Opa30BaHUin rop-
TaHu (13% — Ha nepBoV cTagun U 26% — Ha BTOPOW),
Ha lll ctagun — 41%, Ha IV — 18%. B TeueHmne nepBoro
roga netanbHOCTb gocturaet 23% [2]. NaTuneTHaqa
BbIXXMBAEMOCTb MPU pake, BbIIBJIEHHOM Ha NEPBON U
BTOpOW cTaausx, coctasnset 80-90%, Torga kak npm
JuarHocTvke Ha 6onee NO34HUX CTagusix BbixXnBae-
MOCTb CHMXaeTcs BaBoe [6].

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

SUMMARY. Along with the standard endoscopy, various methods
of the so-called biological endoscopy become firmly established
in practice of ENT specialist. The contact endoscopy is one of the
less investigated of them. 22 patients with laryngeal tumors were
included to the study. Contact endoscopy was performed in all
cases after the surface of tumor were stained with methylene blue.
Excisional orincisional biopsy were performed in every case. The
results of contact endoscopy were compared with the results of
histological examination. Four types of cellular patterns of the larynx
were described: chronic inflammation, papillomatosis, dysplasia
of various degrees, squamous cell carcinoma.

KEY WORDS: larynx, contact endoscopy, squamous cell carcinoma,
laryngeal lesion.

OHO0CKONMYECKMIA METOL CCNEA0BAHNS 32 Nocne -
HUE OEeCATUNETUS CTaN OOHMM U3 MaBHbIX B OTOPUHO-
napuHronorunu. lNpu 3ToM pasnuyHble Moanukaumm
CTaHOapPTHOW MeToAUKN, Ha3biBaeMble Bruonornye-
CKOW 3HO0CKOMNEN, BCE YaLle M Yalle UCNOoJb3YIoTCS
B KJIMHWUYECKOM npakTuke. K HUM OTHOCATCS: XeMuiio-
MuHecueHuusa [13], aytodnoopecueHunsa [8, 10, 11,
17], y3kocnekTpanbHas aHgockonud [4, 9, 16], a Takxe
KOHTaKTHasi 9HLOCKOMMSI.

KoHTakTHasa aHooCckonus ABASETCS HEMHBA3VBHbBIM
METOAOM BM3yaNn3auunm KIeToOYHOM apXUTEKTOHUKN
M COCYAUCTON CTPYKTYPbI BEPXHUX C/IOEB CIN3UCTON
060n04kn. B oTnnume ot apyrmx nogobHbIX METOO0B
KOHTaKTHas 9H40CKOMUA NpoBoanTcs in vivo. B uccne-
[0BaHNK 0ObIYHO MPUMEHSIOTCS 9HA0CKONMbLI C Pa3HbIM
yrrnom ob63opa n ysenudenuem B 60, 150 pas. Pabouyas
NMOBEPXHOCTb 9HAOCKOMNA YCTAHABIMBAETCS B KOHTAKTE
C NOBEPXHOCTLIO CAN3NCTOMN 060104KN. DTO NO3BONSET
BU3yasIN3MpoBaTb COCYANCTLIN PUCYHOK JaHHO obna-
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CTW. AN N3y4eHus KNETOYHOM CTPYKTYPbI MOBEPXHOCTb
cnuanctoi obpabartbiBatoT 1%-HbIM PAaCTBOPOM METU-
JIEHOBOI0 cuHero. 3o dekT nocTuraetcs 6aarogaps
CrnocoBHOCTM METUTIEHOBOIO CMHEro CBA3bIBATbCS C
HYKJIEMHOBbLIMU KMCNoTamMu. Bcneacreme nx B83anMoaen-
CTBMSA S4pa KNETOK OKpaLLMBaKOTCS B TEMHO-CUHMWI LLBET,
a umTonnasma — B cBeTno-ronyboii. Heonnactuyeckune
KJ1IeTKM NpmnobpeTaloT 60oJlee MHTEHCUBHOE OKpaLLMBa-
Hue Gnarogapst BbICOKOW MUTOTUYECKO aKTUBHOCTMW.
HecMoOTps Ha TO, 4TO KOHTaKTHasA 9HA0CKONWUS B OTO-
puHoNapuHronormu npumenseTcsa ¢ 1995 roga, B niute-
paType MMeeTcs He Takoe O0JIbLLIOE KOIMYEeCTBO Uccre-
[OBaHWI, KacaloLmxcs 3O PEKTUBHOCTN aHHONO MeTo4a
B AuarHoctuke 3aboneBaHuin roptaHu. B oTedyecTBeH-
HOW nnTepaType OTCYTCTBYIOT AaHHbIE NCMOSIb30BAHUS
KOHTaKTHOW 3HAOCKONUM ANns nposeaeHns audpdepen-
LManbHOM AMarHoCTUKN HOBOOOPa30BaHWIA rOPTaHW.

Llenb paGoThbl

OnpepeneHne apOEKTUBHOCTM METOAA KOHTAKTHOMN
9HA0CKOMUN B ANArHOCTUKE HOBOOOPAa30BaHMIN rOPTaHN
1 BbISIBNIEHME NPENMYLLECTB M BO3MOXHbIX OrPaHNYEHNI
B MCNOJIb30BaHNM JAHHON TEXHOIOTM .

MaTtepuanbl u meToAbl

NccnepoBaHue npoBeneHo Ha kadpepnpe 6onesHeli
yxa, ropna n Hoca GrAQy BO Mepsblit MOCKOBCKUIA
rocynapCTBEHHbIN MEONLMHCKUA YHUBEPCUTET MMEHMN
. M. CeyeHoBa MuH3sgpaBa Poccun (CeueHOBCKUM
YHuBepcuTET) 1 6bIN0 0406PEHO 3TUYECKMM KOMUTETOM
yHusepcuTteta. B nepunopg ¢ 08.10.2014 no 10.10.2015
non, HabnogeHnemM Haxoounuch 22 nauueHTa ¢ gua-
rHO30M «HOBOOOpa3oBaHne roptaHu». CooTHOLLEHME
MY>XXUYMH N XeHLWMH Bbl1o ogmHakoBoe. CpefHuii BO3-
pacT naymeHToB coctaBun 47,6 + 17,2 roga (ot 20 oo
81 ropa). lTmcrtonornyeckme anarHo3bl pacnpeaennincs
cnegyowmm obpasom: nanunnomaTos — 5 (22,7%), pu-
6poma — 3 (13,5%), aHrmodpundpoma — 1 (4,5%), kncta —
2(9,0%), nonun - 2 (9,0%), ancnnas3uns pa3aiNyHom cTe-
nexHn — 3 (13,5%), nnockokneTouHbin pak — 3 (13,5%).
B ocTanbHbIX ciyyasx 6blin BelSBAEHbI TMCTONOrMYeckme
NPU3HaKM XPOHMYECKOro BOcnaneHusa. PacnpegeneHmne
HOBOOOpPA30BaHWI MO TOKaNN3aLMsaM B rOpTaHu Npeg-
CcTaBfieHo B Tabnuue 1.

3ABOJIEBAHUA NMOTKWU, TOPTAHU U TPAXEUN

Bcem 60/1bHBIM NpOBEAEH NPeABapPUTESIbHbIN CTaH-
[apTHbIN 3HO0CKONUYecknii ocMoTp B 6enom ceeTe.
MaumeHTbl BKJIOYANNCh B UCCefoBaHme B criyvae 00-
Hapy>XeHnsa NpeapakoBbIX USMEHEHWUIN B ropTaHu [3]:
NenKonnakmu, apnuTponaakmun, 1emnko3apuTponIakun,
SABIEHNSI XPOHUYECKOr0 rmnepnnaTnyeckoro napuH-
rmTa, orpaHmyeHHas runeptpodusa cnmanctTom 06o-
NoYKkM, 06pas3oBaHUsA C HEOQHOPOHOM MOBEPXHOCTLIO.

KoHTakTHag aH40CKOoNUsS NpoBOAMNAaCh HENOCPE-
CTBEHHO Nepen XMpypruyecknm ne4eHmnemM B ycno-
BMAX 0bOwero 06e3060a1MBaHMs Npu NOMOLLW PUTU/-
HOro KOHTAKTHOIO 9HJ0CKOMNa C BO3MOXHOCTbIO 60-
n 150-kpaTHoro yeenndenunsa (Karl Storz GmbH&Co,
Tutlingen, Germany). OkpaluBaHne MOBEPXHOCTU
nccnenyemoro o6pasoBaHuUs NPoBoaMNoch 1%-HbiM
pacTBOPOM METUIEHOBOIO CMHEr0, HAHECEHHbIM Ha
BaTHbIN TaMNoOH. Bo3aencreme okpawmnBawLw,ero
areHTa Ha NOBEPXHOCTb C/IN3UCTOW 060/104KM ObINO
O[IMHAKOBOE MO NPOAOJIXUTENIBHOCTU Y BCEX Nauu-
eHToB (10 cekyHn). [lanee KOHTaAKTHbI TOPLEBON
9HO0CKOM yCTaHaB/MBAJICA B HENOCPEACTBEHHbIN
KOHTaKT C MOBEPXHOCTbIO MCccnengyemMoro Hoeoobpa-
30BaHu4. [locpeancTBOM BMHTA Ha KOPNyce 3HO0CKO-
na gocrturanacb MakcumalsbHas GOKyCUpoBKa nNpu
60-kpaTHOM yBenunyeHun. B ntore mbl gobmBanuceh
4eTKON BU3yannsaumm coOCyancTomn apxXmMTeKTOHUKN
CNN3NCTOM 060I04KMN.

[Mocne KOHTakTHOM SHAO0CKOMNUU B KaX40M cly4ae
Oblna BbINOJIHEHA Buoncusa unn yganeHne Hopoobpa-
30BaHuUs. BroncuiiHbln MmaTepuan b1 HeMe[JIeEHHO
dukcuporaH 10%-HeiM pacTBOpOM hopmManbaernaa.
MaTorncronor, NpoBOASALLWIA nccnengoBaHue, He 00-
nagan cBeaeHUsiMU, NOJSTYYEHHbIMW NPU KOHTAKTHOM
3HO0CKOMNUMN.

MoMUMO AVCKPUNTUBHOIO TaKXXe NPOBOAUNCS KO-
NNYECTBEHHbIN aHANN3 MNOJTYYEHHbIX MPU BbIMOJHEHUMN
KOHTakTHOM aHAoCcKoNun naobpaxeHunin. B ocHoBy
OblN10 NOJIOXEHO CPOACTBO METUNEHOBOIO CUHErO
C HYKJIEMHOBLIMU KMUCI0OTamMun, 6aarogapst KOTOPOMY
TKaHM OKpaLINBaOTCH B CUHUIA LBET PA3HOW UHTEH-
CMBHOCTU. MI3BECTHO, 4TO aKTUBHOE MUTOTUYECKOE
JeJieHne KNeToK CONpoBOX/AaeTCs NOBbILLEHNEM CO-
AepXaHVs HYKNEMHOBBIX KNCNOT, COOTBETCTBEHHO, NMPK
HaIMyYMKn 3710Ka4eCTBEHHOI 0 npoLecca umuronsiasma

Ta6nunya 1

PacnpepneneHne HoBooGpasoBaHuii N0 IOKanU3auum B ropTaHu

Nen/n Jlokanusauusa B ropTaHm KonnyectBo HOBOOGpa3oBaHuii
1 Hapronocosow otoen 10
2 fonocoBor otaen 12
3 Mogronocosown otaen 0
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Puc. 1. KoHTaKkTHasi aHAOCKOMUs C OKpaLunMBaHNemM
METU/IEHOBbLIM CUHUM, 60-KpaTHOE yBE/IMYEHME.
HopwmarnbHas cinanctast 060/1049Ka,/9B/1€HNSI XPOHNYECKOro
BocrnaneHus. FOMOreHHoe CTPOEHNE KIIETOK v SAep

Puc. 2. KoHTaKkTHasi 3HAOCKOMUs C OKpaLLunBaHNem
MeTnIeHOBbIM CUHUM, 60-KpPaTHOE yBEeIMYEHNE.
Manunnomaros. LiuTonnasma okpalieHa 6onee

WUHTEHCUBHO, reTepoxpomMaTu3m saep

Puc. 3. KoHTakTHasi aHAOCKOMUs C OKpalLuMBaHNem
METWUIEHOBbLIM CUHUM, 60-KpaTHOE yBeIm4yeHue.
Aucnnasuvs. eTeporeHHasi CTPyKTypa saep, HapyLueHO
SAEPHO-LUNTOMIa3MaTN4eCcKoe OTHOLLEHNE
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M s4pa KJieTok okpawmpaloTca 6onee MHTEHCUBHO.
Mbl ncnonb3oBanu cnekTp-aHanuaartop 1.07 ona ko-
NIMYeCTBEHHOW OLEHKM LIBETOBOI0 cnekTpa naobpaxe-
HUIN. HamMn aHann3mpoBancs UCKIYNTENBHO CUHNI
usetosom cnekTp (03, 02, o1, Cn3, Cu2, Cnl) B oBYX
rpynnax naumMeHToB: C AMarHo3amMum «MjoCKOKIeTOou-
HbI pak» N «406poka4YeCcTBEHHOE 0Opa3oBaHne».

CTtaTmnctuyeckumin aHann3 NnpoBOAMICA NyTEM CpaB-
HEeHUs OBYX HEe3aBUCUMBbIX rpynn kputepmem Bun-
KOKCOHa. BblyncneHumsa nponssogmamnces NnporpamMmon
STATISTICA 7.0.

Pe3ynbTaThl

CpaBHMB OaHHble KOHTAKTHOW 9HAOCKOMWUN C -
CTONOIrMYEeCKUM pe3dynbTaToM, HaM yaasnocChb BbiIIBUTb
YyeTblpe TUNa KNETOYHOW apXUTEKTOHUKN CITM3NUCTOMN
000J104KM B 3aBUCMMOCTM OT BbISIBJIEHHOW NaTONOr M.

B cnyyae HopManbHOW CNNM3ncTon 060104KM NN
HEe3Ha4YUTEsIbHO BblPpaXeHHbIX BOCNAUTENbHbIX SIB-
JIEHUI KNETOYHYIO apXUTEKTOHNKY MOXHO onncaTb
cneaylowmm o6pa3om: roMOreHHOEe CTPOEHME KNeToK
C 4eTKO onpegensiwmnMmnucsa agpamm, umtoniasma
KNEeTOK OKpallmMBaeTCHa paBHOMEPHO, BCe apa okpa-
LWIMBAOTCHA B TEMHO-CUHUI LBET 6€3 BblpaXXeHHOoro
retepoxpomMatuamMa m MMetT OANHAKOBYIO OKPYIyIo
dopmy (puc. 1).

Mpu nanunnomarto3e oTMevaeTcs 6onee NHTEH-
CUBHOE OKpallBaHME LNTOMNIa3Mbl KNETOK, MPUCYT-
CTBYET reTepoxpomMartusm aaep, 04HaKO NpakTU4ecKu
BCE f4pa MMeIOT OANHAKOBYIO OKPYrnyto popmy. Tak-
Xe BU3yanmanpyeTcs MUTOTUYECKOeE AeNeHne a4ep,
NPUCYTCTBUSA KOTOPOIro He BbINI0 3aMEYEHO B TakOM
KOIM4eCcTBE B HOPMaibHOM NN HE3HAYUTESIbHO BOC-
naneHHol cnna3ncTom obonouke (puc. 2).

Mpwn aBneHnax gucnnasnum BCe eLLe pacno3HaeTcs
roMoreHHasi CTpyKTypa KJN1eTok, ogHako popma saep
yXe reteporeHHas, HapyLweHo agepHo-uuTonias-

Puc. 4. KoHTaKkTHasi 9HAOCKOMus C OKpalLunBaHNem
MEeTUIEHOBLIM CUHUM, 60-KpaTHOE yBeIm4eHue.
[1710CKOKIETOYHBIN pak.
FeTeporeHHasi CTPyKTypa KJAeTOK U aep
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Puc. 6. LiBeToBas anarpamma rpv Haiamndmm
HEeBbIPaXeHHbIX BOCNainTesIbHbIX UBMEHEHWNI

MaTu4eCcKoe OTHOLWEeHVE, TO eCTb g4pa B KJieTkax
Xa0TUYHO CMeLLEHbI, BU3yannanpyeTcs 60bLLoe KO-
JIN4eCTBO MUTO30B B KJ1IeTKax Ha GOHE BblpaXXeHHOM
rMnepxpoMHOCTM aaep (puc. 3).

[Mpn NIOCKOKIETOYHOM pake NnoTepsHa Kak roMo-
reHHOCTb KJIEeTOK, Tak U aaep. Bce nose MHTEHCUBHO
OKpaweHO B TEMHO-CUHUI LBET, HEBO3MOXHO ornpe-
0eNNTb FPaHnLLbl KNeTok (puc. 4).

WccnepoBaHme yoanocb NPOBECTU BO BCEX Cllyya-
ax. OgHaKko HamMu 6bISI0 OTMEYEHO, HTO 3HAYUTESIbHbBIM
OorpaHnmyeHneM B UCNONb30BAHUN ABNSETCA HaNn4ue
KpoBOTeYeHus B 061acT NccrnenoBaHms.

KonnyecTBeHHbI aHann3 rno uBeToBbLIM AMarpam-
MaM MpoBOAMIICA MeXAy ABYMSA rpynnamMm naymeH-
TOB: C AMArHOCTUPOBAHHbIM MJIOCKOKIETOYHLIM PAKOM
(rpynna 1) u c Lo6pokavYecTBEHHbIMU 06pPa30BaHUSA-
MU (rpynna 2). Mpumepsbl LBETOBbLIX Anarpamm npea-
CTaBJIEHbI HA PUCYHKax 5 n 6.

B peaynbrate cpaBHEHUS OBYX rpynn (KpUTtepumn
BunkokcoHa) ctaTucTmyeckun Obiio NOATBEPXOEHO,
4YTO rpynna naunueHToB CO 3JI0Ka4eCTBEHHbLIM MPOo-
LLeCcCcoM 1 rpynna naumMeHToB ¢ 40O6poKaYeCTBEHHbLIM
npoLEeCccoM AOCTOBEPHO pasnnynmsl (p < 0,01). Mpwu-
4YeM Ha OCHOBAHUW JaHHbIX MeNaHbl U CPeaHEero Ko-
JIN4ECTBO LBETa CUHEro cnekTpa BO BTOPON rpynne
MeHbLue (Tabn. 2).
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O6cyxaeHune

BO3MOXHOCTM KOHTAKTHOMN 3HLOCKOMUN B OTOPUHO-
JIAPUHIroNorMn OTHOCUTESNIBHO Masio n3dy4eHsl. [lepBoe
onucaHue CTPOEHMS KJIETOK CIM3NCTON 06004KM Foso-
COBbIX CKJI[10K METOA0M KOHTAKTHOM 3HA0CKONUU caenan
M. Andrea [2]. Mbl nony41nv cOnOCTaBMMbIE PE3YNLTAThI.
BonbLion vHtepec npencrasnget guodepeHumnansHas
OMarHocTuka 3/10Ka4eCTBEHHbIX U A06POKaYeCTBEHHbIX
HoBoOOpa3oBaHuii ropTadu. B 2008 roay D. Cikojevic ¢
coaBT. 06cnegoBanu 142 naumeHTa ¢ pasfniMyHbiMm 3a60-
nesaHnsamMu roptaHu [5]. OueHKy KIETOYHOM apXUTEKTO-
HWKW NPOBOAW BPA4-NaTo/ioroaHaToM HeENOCPeACTBEHHO
BO BpeMs nccnenosaHus. anee npoBoavnv CpaBHeEHME
pesynsTaToB KOHTAKTHOM 9HO0CKOMNUU M NaTorncTonornye-
CKOro nccnenoBaHusa buonTaTos U3 To xe obnactu. Cneu-
NPUYHOCTb, HyBCTBUTENIBHOCTb M TOYHOCTbL METO4A COCTa-
Bunm 100%, 80% n 93% cooTteeTcTBeHHO. W. Tarnawski n
coaBT. 6oJsiee TOYHO OnpeaenuIv KPUTepPUK, No KOTOPLIM
MM YCMeLWwHO yaanocb AMarHoCTMpoBaTb MHBA3UBHbIN
NAOCKOKJIETO4YHbIN PaK v pasnnyHble BUabl AUCMIa3ui B
roptanu [15]. K Hanbonee JOCTOBEPHBLIM KPUTEPUSIM OT-
HOCWIMCL: Nfowaab 54pa, MHAEKC NIOTHOCTU 94,03, KO-
adPULNEHT ONVHBI 94pa, A 0ePHO-LUTONIa3MaTnyeckoe
OTHOLIEeHMe. VICnonb3ys Takue e KpuTepuu, Ham yaanocb
ornpenennTb HYeTbIPe TUNa KJIETOYHOM aPXUTEKTOHNKU, CO-
OTBETCTBYIOLLME PA3INYHOM NATOIOMMN FOPTaHMU.
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Ta6naunya 2

KonuyecTBo LLBETOB CUHEro n rony60ro cnekKTpa

Mpynna 1 Mpynna 2
Mepunana 89,615 9,325
CpenHee 90,265 17,461

3HaunTeNbHbLIN MHTEPEC NPeacTaBNaeT nepcnek-
TUBA UCMOJIb30OBAHUSA KOHTAKTHOM 3HO0CKONUM O NS
MHTpaonepaunoHHOro onpegeneHna rpaHny, 3710Ka-
YyecTBEHHOro pocTa. Tak, B 2009 roay B bpasunun
Obinio o6cnengoBaHo 10 naumeHToB. Bo Bpems ppoHTO-
natepasnbHOW NAPUHI3KTOMUN C MOMOLLBbIO KOHTaKT-
HOW 3HO0CKOMNMX ONPEnENann rpaHnLy OnyxoseBoro
pocTa, a 3aTeM rnocne 6Moncum 3T y4acTkum noasep-
raJnucb NatorncToNorM4eckoMy nccnenoBaHunio. AB-
TOpbl YTBEPXAAIOT, 4TO FTMCTONOrMA He onpeaenuna
3nokadyectBeHHoOro pocta y 100% naumeHTOB. A 3TO
3HA4UT, YTO pe3ysibTaTbl KOHTAKTHOW 3HAOCKOMUN 1~
naTornmcTosIoOrM4eckoro nccnenoBaHns coenanm Bo
Bcex cny4dasax [7]. OgHako 9TO O4HO N3 HEMHOIMNX UC-
criegoBaHUi B JaHHOW o6nacTu.

YunTtbiBast BOBMOXHOCTb MPOBEAEeHUSa nccnenosa-
HU1S BO BPEMS XMPYPrMYE€CKOro Ie4eHns, npeacraBngaet
VHTEepeC CpaBHEHVE ONarHOCTUYeCKON 3P PEKTUBHO-
CTU KOHTAKTHOW SHOOCKOMNUU U UMNTOrMCTONOM MM, Tak
Kak nocnegHsasa B 5,6% cny4yaeB MOXET OT/in4aTbCA
OT OKOHYaTEesIbHOIrO r’MCTOJIOrMYECKOro nccrnenosa-
Husa [14]. B ogHon paboTe Obls10 NPOBEAEHO CpaBHe-
HUE KOHTAKTHOMN 3HAO0CKOMMN C LMTOTUCTONOMMEN,
B pe3ynbraTe KOTOPOro YyBCTBMTENbLHOCTb 1 Cneun-
$UYHOCTb 0O60UX METOA0B OKa3aIMCb NPaKTUYECKMN
Ha O4HOM ypoBHe [9].

JIMTEPATYPA

3aknioyeHue

B uesnom, 0OCHOBbIBAACH Ha AaHHbLIX MUPOBOW -
TepaTypbl N HA HALLEM OMNbITE, MOXHO CKa3aTb, YTO
KOHTaKTHas 9HA0CKONUS 3apekoMeHaoBana cebsa kak
3P PEKTUBHbIN HEMHBA3UBHbIN METO, NCCNeaoBaHUS
TKaHu in vivo. OHa N03BONSET NOYYNTb AOMONHUTENb-
Hble JaHHble AN NPUHATUSA pelleHns 06 oobeme Xu-
pPYpPrvyeckoro fnevyeHus nnm o6 ontTMmMasbHOM MecTe
BbINOJSIHEHUSA TapreTHol brnoncmn. KoHTakTHas aHao-
CKONUs AaeT BO3MOXHOCTb UCCNeaoBaTth 3a HENpPo40si-
XUTENbHOE KOJIMYEeCTBO BPEMEHM A0CTAaTOYHO 6onbLune
y4yacTku cnuaucTton obonovkn. OgHako Heob6xooMMo
OTMETUTb 3aMeYeHHble HaMU1 Takne OrpaHnNYeHns B NC-
NoNIb30BaHMNU, KaK KPOBOTEYEHME U BO3MOXHOCTb NPO-
BeLEHUNS MCClef0BaHUSA ropTaHn TOIbKO Nog obLuei
aHecTe3unen. Hannyve runepkeparosa MOXeT MacKMUpOo-
BaTb KJIETOYHYIO aPXUTEKTOHUKY CIN3NCTOMN 060NOUKMN.
Tak>Xe HanNyyLWwnx pe3ynsTaToB MOXHO J0OUTLCS Npu
MCMoNIb30BaHNM 3HO0CKOMOB C pa3HbIM yrjiioM 0630-
pa, Tak kak He BCe aHaToOMM4Yeckne o6nacTy ropTaHu
Nerko4oCTYMHbl A9 TOPLEBOro aHaockona. Kpome
TOro, He0BX0ANMMO OTMETUTb, YTO B HaLlen paboTe He
ObIS1I0 HYM OLHOTI O Cllyyast, Koraa He yaanoch NpPoBecTuU
nuccnenoBaHue CTPOEHUS COCYAMCTOro pycna, a Takxe
He OblN0 3aPUKCUPOBAHO HM OAHOMO OCJIOXHEHMS MPK
nposeaeHun obcnenoBaHus.
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THE ASSESSMENT OF A CELLULAR PATTERN
OF THE EPITHELIUM AS A DIAGNOSTIC TOOL
FOR LARYNGEAL TUMORS DETECTION

N. D. Chuchueva, V. M. Svistushkin, I. V. Reshetov,
B. B. Saltykov

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

SUMMARY. Along with the standard endoscopy, various methods
of the so-called biological endoscopy become firmly established
in practice of ENT specialist. The contact endoscopy is one of the
less investigated of them. 22 patients with laryngeal tumors were
included to the study. Contact endoscopy was performed in all
cases after the surface of tumor were stained with methylene blue.
Excisional orincisional biopsy were performed in every case. The

Introduction

According to world literature, 600,000 newly
detected cases and 300,000 deaths from malignant
oral, laryngopharynx and laryngeal cancers are
registered annually [12]. In Russia, the prevalence of
laryngeal cancer in 2015 was 30.2 per 100,000 people,
44,099 patients were registered for this pathology [1].
Diagnosis in the late stages of the disease remains a
problem. For example, statistics show that 39% of cases
of laryngeal malignancies (13% at the first stage and 26%
at the second stage) are detected in I-Il stages, 41% -
in lll stage, 18% - in IV stage. The mortality rate during
the first year reaches 23% [2]. The five-year survival rate
for cancer detected in the first and second stages is
80-90%, while the survival rate is halved in later stages [6].

The endoscopy has become one of the most
important in otorhinolaryngology in recent decades.
At the same time, various modifications of the standard
method, called biological endoscopy, are increasingly
used in clinical practice. These include chemilumine-
scence [13], autofluorescence [8, 10, 11, 17], narrow
band endoscopy [4, 9, 16] and contact endoscopy.

Contact endoscopy is a non-invasive method of
visualization of cellular pattern and vascular structure of
the upper mucosa layers. Unlike other similar methods,
contact endoscopy is performed in vivo. The study
usually uses endoscopes with different viewing angles
and magnification of 60, 150 times. The working surface
of the endoscope isinstalled in contact with the mucosa
surface. This makes it possible to visualize the vascular
pattern of the area. To study the cellular pattern, the
mucosa surface is treated with 1% methylene blue
solution. The effect is achieved due to the ability of
methylene blue to bind to nucleic acids. Due to their

results of contact endoscopy were compared with the results of
histological examination. Four types of cellular patterns of the larynx
were described: chronic inflammation, papillomatosis, dysplasia
of various degrees, squamous cell carcinoma.

KEY WORDS: larynx, contact endoscopy, squamous cell carcinoma,
laryngeal lesion.

interaction, the cell nuclei are colored dark blue, and the
cytoplasmis colored light blue. Neoplastic cells acquire
more intensive coloring due to high mitotic activity.

Although contact endoscopy has been in use in
otorhinolaryngology since 1995, there are few studiesin
the literature concerning the effectiveness of this method
in diagnosing laryngeal diseases. The Russian literature
does not contain data on the use of contact endoscopy
for differential diagnosis of laryngeal neoplasms.

Purpose of research

Determination of the effectiveness of the contact
endoscopy in the diagnosis of laryngeal neoplasms and
identification of advantages and possible limitationsin
the use of this technology.

Materials and methods

The research was conducted at the Department of Ear,
Throat and Nose Diseases of Sechenov’ First Moscow
State Medical University (Sechenovskii University)
and was approved by the University Ethics Committee.
Between 08.10.2014 and 10.10.2015, 22 patients with a
diagnosis of laryngeal neoplasm were under observation.
The number of men and women was the same. The
average age of the patients was 47.6 £ 17.2 years (20 to
81 years old). Histological diagnoses were distributed as
follows: papillomatosis — 5 (22.7%), fiboroma - 3 (13.5%),
angiofibroma - 1 (4.5%), cyst -2 (9.0%), polyp — 2 (9.0%),
dysplasia of various degrees — 3 (13.5%), squamous cell
cancer - 3 (13.5%). In other cases, histological signs
of chronic inflammation were found. The classification
of laryngeal neoplasms by site is presented in table 1.

All patients received a standard white light endoscopic
examination. Patients were included in the study in case

Experimental and clinical

Ne 1 (02)
I OTORHINOLARYNGOLOGY

2020



100

of detection of precancerous changes in the larynx [3]:
leukoplakia, erythroplakia, leukoerythroplakia, chronic
hyperplastic laryngitis, limited mucosal hypertrophy,
lesions with heterogeneous surface.

Contact endoscopywas performedimmediately before
surgical treatment with general anesthesia with the help of
arigidity contact endoscope with 60- and 150-fold zoom
(Karl Storz GmbH&Co., Tutlingen, Germany). Staining of
the surface of the studied formation was carried out by
1% solution of methylene blue, applied to a cotton pad.
The effect of the staining agent on the mucosa surface
was equal in durationin all patients (10 seconds). Then the
contact endoscope was placed in direct contact with the
surface of the investigated neoplasm. With the help of a
screw on the body of the endoscope maximum focusing
was achieved at 60x zoom. As a result, we achieved a
clearvisualization of the vascular pattern of the mucosa.

Abiopsy or removal of the neoplasm was performed
in each case after the contact endoscopy. The biopsy
specimenwas immediately fixed with a 10% formaldehyde
solution. The histopathologist conducting the study
did not have the information obtained from contact
endoscopy.

In addition to the descriptive one, the quantitative
analysis of the images obtained during the contact
endoscopy was also carried out. The basis was the
affinity of methylene blue to nucleic acids, thanks to
which the tissues are dyed in different intensities of blue
color. It is known that the active mitotic cell division is
accompanied by an increase in the content of nucleic
acids, so the cytoplasm and cell nuclei are stained more
intensively in the presence of a malignant process. We
used the 1.07 spectrum analyzer to quantify the color
spectrum of the images. We analyzed exclusively blue
color spectrum (Go3, Go2, Go1, C3, C2, C1) intwo groups
of patients: patients with diagnoses of "squamous cell
cancer” and "benign education”.

Statistical analysis was carried out by comparing two
independent groups with the Wilcoxon criterion. The
calculations were made by STATISTICA 7.0 software.

Results

Having compared the data of contact endoscopy
with the histological result, we managed to reveal four
types of mucosa cellular pattern depending on the
revealed pathology.

DISEASES OF THE PHARYNX, LARYNX AND TRACHEA

In the case of normal mucosa or insignificantly
pronounced inflammation the cellular pattern can be
described as follows: homogeneous cell structure with
clearly defined nuclei, cytoplasm of cells is colored
uniformly, all nuclei are colored in dark blue without
pronounced heterochromatism and have the same
rounded form (fig. 1).

In papillomatosis there is a more intensive staining
of cellular cytoplasm, heterochromatism of nuclei is
present, but almost all nuclei have the same rounded
form. Mitotic nuclear fission, which has not been noticed
in so many in normal or slightly inflamed mucosa, is
also visualized (fig. 2).

Homogeneous cell structure is still recognized in
dysplasia, but the shape of the nucleiis heterogeneous,
the nucleocytoplasmic ratio is disturbed, i. e. the cell
nuclei are chaotically displaced, and many mitoses
in the cells are visualized against the background of
pronounced hyperchromicity of the nuclei (fig. 3).

With squamous cell cancer, both cellular and nuclei
homogeneities are lost. The whole field is intensely
colored in dark blue, it is impossible to determine the
boundaries of cells (fig. 4).

The study was carried out in all cases. However,
we noted that a significant limitation in the use is the
bleeding in the study area.

Quantitative analysis based on color charts was
performed between two groups of patients with
diagnosed squamous cell cancer (group 1) and benign
tumors (group 2). Examples of color charts are shown
in figures 5 and 6.

The comparison of the two groups (Wilcoxon criterion)
statistically confirmed that the group of patients with
malignant process and the group of patients with benign
process are reliably distinguishable, and the blue
spectrum in the second group is less according to the
median data and the average amount of color (table 2).

Discussion

The possibilities of contact endoscopy in
otorhinolaryngology are relatively poorly understood.
The first description of the mucosal cell structure
of the vocal folds by contact endoscopy was made
by M. Andrea [2]. We obtained comparable results.
Differential diagnosis of malignant and benign
laryngeal neoplasms is of great interest. In 2008,

Table 1
Classification of laryngeal neoplasms by site
N Site Number of neoplasms
1 Supraglottic compartment 10
2 Glottis 12
3 Infraglottic compartment 0

Experimental and clinical Ne 1 (02)
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Fig. 1. Contact endoscopy with methylene blue staining,
60x zoom. Normal mucosa / chronic inflammation.
Homogeneous structure of cells and nuclei

Fig. 3. Contact endoscopy with methylene blue staining,
60x zoom. Dysplasia. Heterogeneous structure of nuclei,
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Fig. 2. Contact endoscopy with methylene blue staining,
60x zoom. Papillomatosis. Cytoplasm is more intensely
colored, heterochromatic nuclei

Fig. 4. Contact endoscopy with methylene blue staining,
60x zoom. Dysplasia. Heterogeneous structure of cells

disturbed nucleocytoplasmic ratio and nuclei
Table 2
Number of colors of blue and light blue spectrum
Group 1 Group 2
The median data 89.615 9.325
The average 90.265 17.461

D. Cikojevic et al. examined 142 patients with various
laryngeal diseases [5]. The cellular pattern was
assessed by a pathologist directly during the study.
Further, the results of contact endoscopy and
pathological examination of biopsy specimens from
the same area were compared. Specificity, sensitivity
and accuracy of the method were 100%, 80% and 93%,

respectively. W. Tarnawski et al. defined more precisely
the criteria by which they successfully diagnosed
invasive squamous cell cancer and various types of
laryngeal dysplasia [15]. The most reliable criteria
included: nucleus area, nucleus density index, nucleus
length coefficient, and nucleocytoplasmic ratio. Using
the same criteria, we managed to determine four
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Percent

Fig. 5. Color chart for dysplasia

Percent
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Fig. 6. Color chart for unexpressed
inflammatory changes

types of cellular pattern corresponding to different
laryngeal pathology.

The prospect of using contact endoscopy for
intraoperative determination of malignant growth limits is
of greatinterest. For example, 10 patients were examined
in Brazilin 2009. During frontolateral laryngectomy, the
contact endoscopy was used to determine the limits of
tumor growth, and then these areas were subjected to
pathological examination after biopsy. The authors claim
that histology did not determine malignant growth in
100% of patients. This means that the results of contact
endoscopy and pathological examination coincided in
all cases [7]. However, this is one of the few studies in
this field.

Given the possibility of conducting the study during
surgical treatment, a comparison of the diagnostic
efficacy of contact endoscopy and cytohistology
is of interest, as the latter may differ from the final
histological study in 5.6% of cases [14]. In one study,
contact endoscopy was compared with cytohistology,
resulting in almost the same sensitivity and specificity
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for both methods [9].

Conclusion

In general, based on the data of the world literature and
our experience, we can say that contact endoscopy has
proved to be an effective non-invasive tissue examination
in vivo. It provides additional data for deciding on the
volume of surgical treatment or the optimal location for
a targeted biopsy. Contact endoscopy allows for the
examination of sufficiently large areas of the mucosain
a short period of time. However, it is necessary to note
such limitationsin use as bleeding and the possibility of
laryngeal examination only under general anesthesia.
The presence of hyperkeratosis can mask the cellular
pattern of the mucosa membrane. The best results can
also be achieved by using endoscopes with different
viewing angles, as not all the anatomical areas of the
larynx are easily accessible to the endoscope. In addition,
it should be noted that our work does not have a single
case in which it was not possible to carry out a study
of the vascular bed structure, as well as not a single
complication during the examination.
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KJIMHUYECKUIA CJTYHAN

KJIMHUYECKUWN CNTYHAN UCMNOJIb3OBAHUSA
POTOAHIMTMOJIMTUYHECKOI O JIASEPA NPU YOAJIEHUN
NMAPATAHITIMOMbI BACOYHOU KOCTU

CLINICAL CASE OF THE TEMPORAL BONE PARAGANGLIOMA REMOVAL
WITH PHOTOANGIOLYTIC LASER

2X. M. fua6, '1. Y. Ymapos, '[J. A. 3azopckas, '0. C. [laHuHa

2Kh. M. Diab, 'P. U. Umarov, 'D. A. Zagorskaya, '0. S. Panina

'@QrbY «Hay4Ho-KnuHuYecKuli yeHmp omopuHoapuHao0/102uU
®MBA Poccuu»

2@rb0Y BO «Pocculickuli HAUUOHA/bHBbIU ucc/iedo8amenbcKuli
MeouyuHcKuli yHusepcumem umeHu H. U. Mupozoea»
MuH30dpaea Poccuu

PE®EPAT. B cTtaTbe onucaH cny4ai XMpypru4eckoro jgevyeHmns na-
paraHrimoMbl BACOYHOW KOCTU C UCMOJIb30BaHMEM GOTOAHIMONN-
Tnyeckoro nasepa. Npwm pesnsnmn 6apabaHHON NOAOCTU B YCIOBUAX
YMEPEHHOI 0 KPOBOTEYEHNS NPOU3BEAEHO yaaneHne HoBoobpaso-
BaHWSA C COXPaHEHMEM Lenu CyxoBblx KocTovek. Cocyabl, nutato-
LLME ONyX0Jb, KOarynampoBaHbl C MOMOLLLIO GOTOAHIMONUTUYECKOTO
nasepa c AJMHOV BOJIHbI 445 HM. B onvcaHnm 3TOro KJIMHMYeCKOro
cny4vasi npuBeAEHbl HEKOTOPbIE MPenMyLLecTBa Bbibopa Takom Xu-
PYypPru4eckom TakTUKu.

KJTKOYEBbBIE CJIOBA: naparaHrinomMbl BACOYHOM KOCTU, XUpPypruye-
CcKOe nevyeHne, oToaHrMonMTUYECKNA nasep C AJINHON BOJIHbI 445 HM.

BeepeHue

3a nocnegHue HECKONbKO OECATUNEeTU nasep-
Has XMPyprusa NnpomnsBena PeBOIIOLUIO B KJIMHUYE-
CKOW npakTunke Bpavein pasinyHbiX cneymanbHOCTEN,
B TOM YUMCNe 1 Bpayen-oToOPUHONAPUHIonoros [7, 15].
YrnekmncnoTHble nasepsbl (C AnnHom BosiHbl 10 600 HMm),
MCMNOJb3yEMbIE B ONOPHON MUKPONIAPUHIOCKOMMU, Ha
CEroOHSILHWNA OEHb SBASAIOTCS 30/10TbiM CTAHAAPTOM
XUPYPrnyeckoro nevyeHuns nobpokaiyecTBeHHbIX HOBO-
obpas3oBaHunii ropTaHn. B nocnepHue rogpl UCNonb3ay-
eTcs rmbkuin cTeknonnacTmk As TpaHCHa3albHOro
HanpaBfieHUS Myyka yrneKUcnoTHOro nasepa Bo Bpe-
Ms aMOynaTopHOW XMPYPrum, HO TONbKO ONs yoane-
HUS UM yMeHbLleHNs o6bema TkaHeBbIX Macc [4, 13,
16]. B kaueCcTBe anbTEPHATNBbLI PEXYLLMX N1a3ePOB 3a
nocnegHve rofabl BapceHan spadya-oTOPUHONAPUHIO-
nora 6bina BBegeHa GoToaHrMonuTn4ecKkas nasepHas
XMPYPrus C XUAKOCTHBIMU UMMY/bCHbIMUW Nla3epamm
(PDL ¢ pnvHom BonHbl 585 HM) 1 na3epamu, paboTato-
WWMU Ha Kanun-tutanmn-poceare, ¢ 4JIMHON BOJHbI
532 Hm (KTP-nasep) npu cocyancTbix 06pas3oBaHmsax
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SUMMARY. The article describes the case of surgical treatment
of the temporal bone paraganglioma with photoangiolytic laser. At
a tympanic cavity revision in conditions of a moderate bleeding,
a neoplasm extraction with preservation of ossicular chain was
performed. The vessels feeding the tumor are coagulated using
a 445 nm wavelength photoangiolytic laser. In this case report we
illustrate some advantages of this surgical choice.

KEY WORDS: temporal bone paragangliomas, surgical treatment,
445 nm wavelength photoangiolytic laser.

1, 3,5, 8,9, 10, 11, 12, 17]. Hanbonee BbIrOAHLIMU
cBOMCTBaMU GOTOAHIMOINTUYECKNX 1a3EePOB CHUTa-
I0TCS KOArynsums NoOBepPXHOCTHbIX 1 cybanuTennalib-
HbIX KPOBEHOCHbIX COCyA,0B 6e3 pa3pyLleHns NoBepx-
HOCTHOI0O 3NUTENINSA, HN3KOE MNOrfoueHne aHeprmm
OKPYXaKLWMUMN TKaHAMKN, a TaKXXe MUHUMasIbHas Ko-
arynsaums nepuBackynapHbIX TKaHen BOKPYT LeneBbIX
KPOBEHOCHbLIX cocynoB. bonee Toro, oToaHrnonmnTun-
Yyeckue nasepbl N03BOJAIOT OECKOHTAKTHO NPUMEHSATb
MMMyNbChbl S1la3epa 4epes 04eHb MaNIEHbKNI CTEKJI0-
nnacTtuk (300 nnn 400 MKM) Npu NpoBeeHNM ambyna-
TOPHbIX Npoueayp. Xmpypru MoryT (M 40J1XKHbI) B X04e
XUPYPrnyecknx MaHunynsaumn KOMOMHNPOBaTL PeXY-
Wwmin nasep (06bINHO YrIEKMCNIOTHbLIN nasep) n GoTo-
aHruonutnyeckuii nadep (PDL, KTP) [17]. Ha paHHbIn
MOMEHT «rMOpPUAHOro» yCTPOICTBA B BUAE PEXYLLETO
1 GOTOAHIMONINTUYECKOIO Na3epoB HE CYLLLEeCTBYET.
B oToxmpyprun ncnonb3dosaHve GOTOAHIMONANTU-
Yyeckoro nasepa MoXeT ObITb NOSIE3HO NMPU yaaneHum
naparaHrivom BUCO4YHOM KOCTW. [NaparaHrnnoma (rno-
MYCHas OnyxoJib, XeMO4EeKTOMa) BUCOYHOW KOCTU —
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nobpokayecTBEHHaAs ONyXoJb, KOTOpasi XapakTepuay-
eTcsa MeaJieHHbIM POCTOM, TeHAEHUMEN K UHBA3UU B
KOCTHbIE CTPYKTYpPbI U TBEPAYIO MO3rOBYIO 000J104KY,
0BunbHONM Backynsipusauuvei, 4acTbiM peLeamBmpoBa-
HmeM. Mo gaHHbIM knaccnoukaumm M. Sanna (2013) -
moaudukaumm U. Fisch (1988), B 3aBuCUMMOCTH OT CTE-
NMeHu pacnpoCTPaHeHUs OHU OeNATCS Ha YeTbIpe Tuna:
Tmn A, Tun B, Tvn C n Tnn D [6, 14]. B pamkax Hawien
paboTbl Mbl NCMONL30BaNN GOTOAHTNONUTUYECKNTA
nasep ¢ O4JIMHOW BOJIHbI 445 HM AJ151 XUPYPruyeckoro
Nle4eHuns1 BaCcKynsipM3anpoBaHHOro HoBooOpa3oBaHUs —
rnaparaHrimoMbl BACO4YHOWM KOCTW.

Llenb nccnepoBaHus

MpoaHanua3npoBaTb 9PPEKTUBHOCTb MPUMEHEHUS
GOTOAHMMONNTNHECKOIO Na3epa B XMPYPrnyeckom ne-
YEeHM NaparaHrimoMbl BACOYHOMN KOCTHU.

KnuHuyeckun cnyyan

Ha 6a3e ®IbY «<Hay4yHO-KNMHUYECKUIA LLEHTP OTO-
puHonapuHronornn ®MBA Poccumn» Hamu 6b1S10 Npo-
BEAEHO XMPYPruyeckoe nevyeHmne XeHwmHol 42 net ¢
naparaHrimoMomn BUCOYHOM KOCTU Tuna A. CHuxeHue
cryxa u WyMm naumeHTka ctana oTMevyaTb B TeyeHmne
nocnegHunx 2 net. BeinonHeHo MCKT BUCOYHBIX KO-
cTel n wen, roe guarHoctnposaHo ob6pas3oBaHue
cpenHero yxa crnpasa (puc. 4). o gaHHbiM MPT ro-
JIOBHOIO MO3ra, OnpenensioTCca 30Hbl NaTONOrM4eckoro
MP-curHana B npoekumn 6apabaHHO NoaoCTU npa-
BOW BUCO4YHOM KOCTU, HaKanamBalLw,Een KOHTPacTHOE
BELLECTBO (puc. 5).

Mpw oTockonuu cnpaea B 3ayLLHOM 06/1aCTU U yLU-
Has pakoBMHa 6€3 0COOBEHHOCTEN, HAPYXXHbIN CIYXO-
BOW NpoOXo[d CBOOOAHLIN, LUMPOKKIA, 3a bapabaHHOWN
nepernoHKON B NepeaHMX OTAenax NpoCBEYNBaAETCS
nynbcupytouee obpasoBaHune 6yporo upseTta, bapadaH-
Has nepernoHka 6e3 nepdopaumn, pa3roBopHas peyb
(PP) - 5™, wenoTtHas peyb (LUP) — 3 M. lNo gaHHbIM
MOPOroBOM TOHaNbLHOW ayANOMEeTPUN — KOHAYKTUBHASA
TYroyxocTtb cnpasa I-1l cteneHu.

3ayLHbIM AOCTYNOM BbINMOJIHEHA PacLUMpeHHas Ka-
HanonaacTuka 4o Budyanuaaumm annulus tympanicus,
BbIMNOJIHEHA TMMNaHOTOMUS. B xoae onepaumm npoBo-
ONNCS HEMPOMOHUTOPVIHT INLLEBOrO HEPBA C UCMNOJIb-
3o0BaHuemM cuctembl Medtronic NIM Response-3.0. Npu
peBnann 6apabaHHON NOMOCTU OOHAPYXeHA MHTaKT-
Has Lenb CNYXOBbIX KOCTOYEK, ME30- N TMMOTUMMAHYM
3anoJsiHeHbl HoBooGpa3oBaHnem 6OPAOBOro LBeTa.
TumMnaHanbHOE YyCTbe CNyXxoBol TpyObl Takxe Obl1o
BbINOJSIHEHO 0Opa3oBaHMeM. B yCnoBusx ymepeHHoro
KPOBOTEYEHUS NPOU3BELAEHO PYyNbIryprUpOBaHNE HOBO-
ob6pazoBaHns Npu NOMOLLN GOTOAHTNOINTUHECKOTO
nasepa (puc. 1). Nocne ymeHblLLeHNS 00bEMOB HOBO-
obOpas3oBaHusa ocTaTKK yaaneHbl XON0A4HbIM CMOco60oM.
Cocyapl, nuTalloLve onyxojb B 06/1acT MPOMOHTO-
puymMa, KoaryampoBaHbl 1a3€pOM C AJIMHOW BOJIHbI
445 HmM (puc. 2) BMECTE C TUMMNAHaNbHOM Y4acTbIO

105

Puc. 1. ®ynbrypupoBaHne HoBOOGpa3oBaHus
npy noMoLLn pOTOaHr NOINTUYECKOro 1a3epa

Puc. 2. Koarynauns na3epom cocyaos,

rnuTaroLnx oryxoJsib

Puc. 3. MupuHronnactuka rno TexHukKe
underlay
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HepBa AkobcoHa. Mpu peBnu3nr runoTuMnaHyma KocTt-
Has CTeHKka BHYTPEHHEN ApEMHOI BeHbl 6e3 1edeKkToB.
CumnToM nepenaym Ha OKHO YNUTKM NONOXUTENbHbIN.
3aBepLuaoLLM 3TanoM BbIMOJHEHA MUPUHTONacTUKa
no TexHuke underlay (puc. 3).

B xone onepauym 66151 UCMoSIb30BaHbl NapamMeTpbl
HacTpPoeK GOTOAHIMOINTNYECKOrO la3epa C BbICOKOM
MOLLHOCTbIO C COKpaLLlleHneM pabounx umnknos. PoTo-
AHMMONUTNYECKUIA Na3ep C OJIMHOW BOJIHbI 445 HM Npu
HaumBbICLEN MOWHOCTY B 10 BT Mbl ncnonb3oBanu npu
O4YeHb KOPOTKOW BPEMEHHOW OJINTESIbBHOCTU UMMYJSb-
COB 1 pacCcTosaHun B 1-3 MM OT TKaQHU-MULLEHU AN
doToaHrnonmsmnca. B ocHoBHoM ncnonb3oBanu 4 BT,
mMmnynbcbl B 20 mc (5-40 mc), AnNTENnbHOCTL Nay3 B
150 mc (150-300 mc), anameTp cTeknonnacTmka B
400 MKM CO cTyneH4YaTbiM N04X040M BMJIOTb K HEMO-
CpenCTBEHHOMY KOHTaKTY.

Mo paHHLIM NAaTOMOPEdOA0rNM4ECKOro nccnepoBa-
HWUS, BbiBJIEHA IOry/ioTUMMaHasibHaga naparaHrino-
Ma. MNMaunmeHT Haxogmncs Ha CTauMOHaPHOM Jie4eHnmn
14 gHen, Noce Yero BbiNUCaH B YA0BNETBOPUTEIbHOM
COCTOSIHUM ANs ganbHenwero amoéynaTtopHoro avuHa-
MUYECKOro HabnwgeHus.

B nocneonepaunoHHOM nepunoae GyHKLUUA MU-
MMNYECKON MYCKyNnaTypbl He HapyweHa. o gaHHbIM
TOHaNbLHOW NOPOroBON ayaNOMETPUN, Ha 7-€ CYTKU
nocrse yganeHmsa TaMnoHOB OTMe4YeHa CMeLllaHHad
Tyroyxocthb |l cteneHu cnpasa. lNocne npoBegeHHOro
Kypca npoTUBOHEBPUTUHECKOW TEepanun Ha 14-e CyTku,
Mo AaHHbIM TOHANIbHOW NOPOroBOW ayanoMeTpumn, —
CMellaHHasa TyroyxocTtsb | cteneHun cnipaBa.

O06cyxaeHue

JocTurHyta BO3MOXHOCTb yaaneHnUsa Backyns-
pu3npoBaHHOro HoOBOO6pa3oBaHUA CPeAHEro yxa
C MUHUMAJNIbHOW KpoBoOMnoTepei 6e3 NoBpeXaeHus
OKPY>XaloLWMX CTPYKTYP BHYTPEHHErO M CpeaHero yxa.
B pnanbHenwem nnaHMpyeTcsa NpoBeCTN aHanma gon-
rOCPOYHbIX MOcsieonepaLMOHHbIX U3MEHEHUIA KaK Ha
TKaHEeBOM, Tak U Ha QYHKLUMOHaNbHOM ypOBHe. Takmne
JaHHble BO3MOXHO OyAeT NoJjly4nTb TOJbKO Mo Npo-
wecTteum 36 MecqaLeB C MOMEHTA onepauum, a Takxe
No AOCTUXEHMIO HEOOXOANMMOro Yncna onepauuii c
nPMMeHeHneM aHHON MeTOONKWN.

BbiBOADI

NMpumeHeHne POTOAHTMONNTUHECKOIO Na3epa B
xoAe onepauvm Nno3BOAUNO:

1) MUHUMN3NPOBATb PUCKU MHTPAONEPaLNOHHOIo
KpoBOTeYeHUs Baarogaps aHrMoJIMTUYECKUM CBOMN-
CcTBaM nasepa;
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Puc. 4. MCKT BUCOYHbIX KOCTEU U LLew, rae
ANarHocTrupoBaHO 0bpa3oBaHue
cpenHero yxa cripasa

Puc. 5. MPT rosioBHOro mo3ara onpenenstoTcs 30Hb!
naronormndyeckoro MP-curHana B npoekumn 6apabaHHoi
ros10CTY rPaBovi BUCOYHOM KOCTU, HaKanansBarLLen
KOHTpacTHOE BeLLEeCTBO

2) MMHMMM3MPOBATb PUCKKM NOCIe0NePaLMOHHOIO
KpoBOTeYeHus 6narogaps koarynsumm n kapboHunsa-
LMKM Kpaes NUTaloOLLEr0 COCYaa,;

3) TapreTHoO BO34eiCcTBOBaTb HA HOBOOOpa3oBaHue,
He NoBpexaas oKpyXxatoLwme CTPYKTYpbl CPEOHErO U
BHYTPEHHEr0 yXa, B CBA3M C NPOHNKHOBEHNEM Na3ep-
HOro MMMynbca Ha rnybuHy He 6onee 4yem Ha 1 MMm.
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CLINICAL CASE OF THE TEMPORAL BONE
PARAGANGLIOMA REMOVAL
WITH PHOTOANGIOLYTIC LASER
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SUMMARY. The article describes the case of surgical treatment
of the temporal bone paraganglioma with photoangiolytic laser. At
a tympanic cavity revision in conditions of a moderate bleeding,
a neoplasm extraction with preservation of ossicular chain was
performed. The vessels feeding the tumor are coagulated using

Introduction

Over the past few decades, laser surgery has
revolutionized the clinical practice of doctors of various
specialties, including otorhinolaryngologists [7, 15].
Carbon dioxide lasers (with a 10,600 nm wavelength)
used in microlaryngoscopy support are now the gold
standard for surgical treatment of benign laryngeal
neoplasms. Flexible fiberglass has been used in recent
years for the transnazal direction of the carbon dioxide
laser beam during outpatient surgery, but only to remove
orreduce the volume of tissue [4, 13, 16]. Asan alternative
to cutting lasers, photoangiolytic laser surgery with
pulsed dye laser (585 nm wavelength PDL) and 532 nm
potassium-titanyl-phosphate lasers (KTP) at vascular
formations has been introduced into the arsenal of an
otorhinolaryngologistinrecentyears|1, 3,5, 8, 9, 10, 11,
12, 17]. The most beneficial properties of photoangiolytic
lasers are the coagulation of surface and subepithelial
blood vessels without destroying the surface epithelium,
low energy absorption by surrounding tissues and minimal
coagulation of perivascular tissues around targeted blood
vessels. Moreover, photoangiolytic lasers allow the non-
contact application of laser pulses through very small
fibreglass (300 or 400 mkm) in outpatient procedures.
Surgeons can (and should) combine a cutting laser
(usually a carbon dioxide laser) and a photoangiolytic
laser (PDL, RTR) during surgical procedures [17]. There
is currently no "hybrid"” device in the form of cutting and
photoangiolytic lasers.

In ENT surgery, the use of a photoangiolytic laser can
be usefulin the removal of temporal bone paragangliomas.
The temporal bone paraganglioma (glomus tumor,
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a 445 nm wavelength photoangiolytic laser. In this case report we
illustrate some advantages of this surgical choice.

KEY WORDS: temporal bone paragangliomas, surgical treatment,
445 nm wavelength photoangiolytic laser.

chemodectoma) is abenign neoplasmthatis characterized
by slow growth, tendency to invasion of bone structures
and the dura mater, abundant vascularization and frequent
recurrence. According to the classification of M. Sanna
(2013) — modification U. Fisch (1988), depending on the
degree of distribution, itis divided into four types: type A,
type B, type C and type D [6, 14]. As part of our study,
we used a 445 nm photoangiolytic laser for surgical
treatment of a vascularized neoplasm — a temporal bone
paraganglioma.

Purpose of the study
Analyzing the efficacy of a photoangiolytic laser in
the surgical treatment of temporal bone paraganglioma.

Clinical case

Based on the Federal Research Clinical Center of
Otorhinolaryngology of Federal Medical and Biological
Agency, we have performed surgical treatment of a
42-years-old woman with a temporal bone paraganglioma
oftype A. The patient has started to experience hearing
loss and noise over the past 2 years. MSCT of temporal
bones and neck was performed, where middle ear
formation on the right side was diagnosed (fig. 4).
According to brain MRI data, the areas of pathological
MR signal in the projection of the right temporal tympanic
cavity, which accumulates a contrasting substance, are
determined (fig. 5).

Otoscopy of the right side of the postaural area and
the auricle is without any special features, the external
auditory canal is free, wide, the pulsating brownish lesion
transilluminates behind the eardrum in the front sections,
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eardrum has no perforation, conversational speech
(CS) - 5m, whispered voice (WV) - 3 m. According to the
threshold tone audiometry, there is conductive hearing
loss of I-Il degrees on the right.

The extended canaloplasty was performed by
postaural access before annulus tympanicus visualization,
tympanotomy was performed. Neuromonitoring of
the facial nerve using Medtronic NIM Response-3.0
system was performed during the operation. During
the tympanic cavity inspection, the ossicular chain
was found, meso- and hypotympanum are filled with
beet-colored neoplasms. The tympanic entrance to
the Eustachian tube was also formed with neoplasm.
In conditions of moderate bleeding, the neoplasm was
fulgurated with a photoangiolytic laser (fig. 1). After
reducing the volume of new tumor, the residues are
removed by cold method. Tumor-feeding vessels in
the promontory area are coagulated by a 445 nm laser
(fig. 2) together with the tympanic part of the Jacobson
nerve. During hypotympanum revision, the bone wall
of the inner jugular vein is free of defects. The cochlear
window transmission is positive. The final stage is underlay
myringoplasty (fig. 3).

During the operation, the parameters of the high-
power photoangiolytic laser settings were used with
shortened working cycles. A 445 nm photoangiolytic
laser with the highest power of 10 W was used for very
short pulse duration and a distance of 1-3 mm from
the target tissue for photoangiolysis. Mainly 4 W, 20 ms
(5-40 ms) impulses, 150 ms (150-300 ms) pauses,
400 mkm diameter fiberglass with step-by-step approach
up to direct contact were used.

According to the pathomorphological study, a jugular-
timpanic paraganglioma was detected. According
to the pathomorphological study, a jugular-timpanic
paraganglioma was detected. The patient was in
hospital for 14 days, after which she was discharged in
a satisfactory condition for further outpatient dynamic
observation.

During the postoperative period the function of
mimic musculature is not disturbed. According to the
data of tonal threshold audiometry, mixed hearing loss
of Il degree on the right was noted on the 7th day after
removal of tampons. After the course of antineuritic
therapy, according to the tonal threshold audiometry,
there is mixed hearing loss of the | degree on the right
on the 14th day.

Discussion

It is possible to remove vascularized middle ear
tumours with minimal blood loss without damaging the
surrounding inner and middle ear structures. In the future
itis plannedto analyze long-term postoperative changes
at both tissue and functional levels. Such data can be
obtained only after 36 months from the operation, as
well as after achieving the required number of operations
with the use of this technique.
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Fig. 1. Fulguration of a neoplasm with
a photoangiolytic laser

Fig. 2. Laser coagulation of tumor-
feeding vessels

Fig. 3. Underlay myringoplasty
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Fig. 4. MSCT of temporal bones and neck, where middle Fig. 5. Brain MRI determines the areas of pathological
ear formation is diagnosed on the right MRI signal in the projection of the right temporal tympanic
cavity, which accumulates a contrasting substance

Conclusions 3) targeting the neoplasm without damaging the
The use of a photoangiolytic laser during the operation  surrounding structures of the middle and inner ear, due
allowed: to the penetration of the laser pulse at a depth of no

1) minimizing the risks of intraoperative bleedingdue more than 1 mm.
to the angiolytic properties of the laser;

2) minimizing the risks of postoperative bleeding
due to coagulation and carbonization of the edges of
the feeding vessel,;
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NOAKOXHAA SMPUIEMA
U NHEBMOMEAUACTUHYM - PEAKOE OCJ10>KHEHUE
TOH3UJINTBKTOMUUN

SUBCUTANEOUS EMPHYSEMA AND PNEUMOMEDIASTINUM -
THE RARE COMPLICATION OF TONSILLECTOMY

0. B. TiokuH, J1. KO. ®noxaH

Yu. V. Tyukin, L. Yu. Fldzhyan

MbY3 «lopodckas 6onbHuya N2 1 umeHu H. A. Cemawiko»

PE®MEPAT. TOH3UIN3KTOMUSA — O4HO U3 CaMblX PACNPOCTPAHEHHbIX
XNPYPrnyecknx BMeLaTenbCTB B NpakTUKe Nnop-CcTaLMoHapos.
Kak npaBuno, 0CNOXHEHUAMWN TOH3UINSKTOMUN ObIBAOT paHHUE U
no3aHMe nocneonepaumoHHble KPOBOTEYEHMS. B cTaTbe onncaH
cllyyan pefokoro OC/0XHEHUA TOH3UNIAKTOMUN — MHTpaonepaum-
OHHOE pa3BuTME MNOAKOXHON dMPU3EMBI U MTHEBMOMELMNACTUHYMA.
Mopo6HbIE OCNOXHEHNS 06YCNOBEHBI FyOOKOM TPaBMO hapuHro-
6asnnapHoi dacumm MUHOANNKOBOW HULWIK, 4TO obecnevynBaeT
NMPOHMKHOBEHME BO3AyXa B napadapuHreanbHoe NpOCTPaHCTBO C
nocneayuwmmM pacnpocTpaHEHNEM ero B Cpe0CTEHME.

KJTKOYEBBIE CJIOBA: TOH3UAN3KTOMUSA, NOOKOXHaA ambunsema,
NMHEBMOMEANACTUHYM.

XPOHNYECKNIA TOH3UIIJIUT OCTAETCH akTyasibHOMN
counanbHol U MmeguunHckon npobrnemoin. C ogHOWN
CTOPOHbI, OCHOBHYIO rpynny 60/eoWwmx COCTaBASAT
nvua TpyAocnocoBbHOro Bo3pacTa, C 4pyro CTOPOHGI,
3TO 3a60/1EBAHNE MOXET NOBJEYb PA3BUTUE TAXESbIX
MOCTCTPENTOKOKKOBBLIX OCNOXHEHMUN [1, 2].

TOH3UNN3IKTOMUSA HEPeKO paccMaTpuBaeTCs Bpa-
YyaMM Kak NPOCTOe XMPYpruyeckoe BMeLaTesibCTBO,
NMOCKOJIbKY 9TO 0Ha 13 Hanbosnee 4acTo BbIMOJIHSAE-
MbIX onepauun B nop-craymoHapax. OgHako HeNnb3s
3abbiBaTh, YTO 3Ta onepaums MOXEeT NOoBJeYb 3a COo-
6ol pa3BnUTUE CaMbiX PAa3HOOOPAa3HbIX OCJIOXKHEHWNA,
HaymHasa oT KpoBoTeveHud [5, 10] n nocTtTpaBmaTun-
yeckoro Bocnanenus [3, 4] n 3akaHumMBas pegkmmm,
TakMMM Kak noBpexaeHne a3bIKOrnoTo4YHOro Hepsa
1 coHHon apTepum [9]. OoHUM 13 Taknx peaKmnx oc-
NIOXHEHNN ABNAETCH NogKoxXHaa amdunsema n rnHeB-
MOMeONACTUHYM, ONNCAHUA KOTOPOro B uTepaTtype
eanHnyHbl [8, 11, 13].

KnuHuyeckune nposaBneHmnsa nogKoXHoON amopunse-
Mbl: NOABJIEHUE NPUNYXJIOCTN MATKUX TKAHEW 1 Ha-
nvyme Kpenutaumu rnpu nanbnauum 3Tomn 30Hbl. Ha-
nyme NHeBMoOMeaacTUHyMa MOXET Bbl3BaTb Takme
CMMNTOMBI, KaK oAbllika, gucdarus, apurMmmus, 60nb
B obnacTtu rpyaon, unmaHos, cuHgpom XammeHa [14].

3KcnepmmeHTaanaﬂ N KIIMHNn4yeckad

OTOPMUHOJNIAPUHIOJI0INA

Ne 1 (02)
2020
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SUMMARY. Tonsillectomy is one of the most common surgical
interventionsinthe practice of ENT hospitals. Asarule, complications
of tonsillectomy are early and late postoperative bleeding. The
article describes the case of arare complication of tonsillectomy —
the intraoperative development of subcutaneous emphysema and
pneumomediastinum. Such complications are caused by deep
trauma of the pharyngobasilar fascia of the tonsillar fossa, which
causes the penetration of the air into the parapharyngeal space
and its subsequent spread to the mediastinum.

KEY WORDS: tonsillectomy, subcutaneous emphysema,
pneumomediastinum.

Lna nogresepxaeHns Hanmyms NHEBMOMEAVNACTUHY-
Ma Heobxoanma peHTreHorpadms UM KOMMNbloTEPHas
ToMorpadusa (KT) opraHoB rpyaHoOm KieTKu.

lMpencrasngaem KIMHNYECKUIA Cllydar BOSHUKHOBE-
HUS NOAKOXHOM 3MPU3EMbI U MTHEBMOMEAVNACTUHYMA,
pPa3BMBLLErOCS BO BPEMS BbINOJIHEHUS ABYCTOPOHHEN
TOH3UINISKTOMUMN.

BonbHom L., 19 neT, noctynun B Nop-oTAENEHME
MBY3 «lopoackas 6onbHUua Ne 1 umenn H. A. Ce-
Mawko» 06.06.2018 ¢ xxanobamu Ha oTek wewn, 605b B
rPYOHON KJ1IeTKe NP AbIXaHUU N PUINYECKON Harpy3kKe.

OT1u cumnToMmbl noseuance 05.06 2018 Bo Bpems BbI-
NONIHEHUS onepaumn ABYCTOPOHHEN TOH3UIIOKTOMUN.

N3 aHamMHe3a: yacTo 6oneet aHruHamu. 07.05.2018
60nbHOMY Oblf1 BCKPbLIT NapaToH3UANSAPHbIN abcLecc
crnpaea, oT NpeJsioXeHHOo abcueCCTOH3UI3KTOMMUN
oTkasancs. B Hayane voHSA NosSBMANCL 60K B TNOT-
Ke cfieBa, oTMeyvalsicsa nogbem TemMrneparTypsl Tena oo
38,0°, TpM3Mm xeBaTeslbHOM MyCKynaTypbl, yBeJnyeHune
nMMdOoy30B Ha Wwee. 5osibHOo Bbl1 OCMOTPEH B O4HOM
M3 HEroCy4apCTBEHHbIX KJIMHUK, rae Oblfl NOCTaBeH
OMarHo3 — «/IeBOCTOPOHHMIN NapaTOH3MNAPHI ab-
cuecc», n 05.06.2018 nponsseneHa onepauus — oBy-
CTOPOHHSASA TOH3UNIIKTOMUSA N0 MECTHOM aHECTEe3M1eEN.
lfemocTas Npon3BoamMICS C MOMOLLbIO BUNONSPHOro
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Puc. 1. CKT opraHoB Lueun
(a — B KOpoHapHo, 6 — B carnTrasibHOV rnpoeKLmnm)

U CpenocTeHus (B — akcuasibHasi MPOeKLUns Ha YPpOBHE
LUNTOBUHOM XENEe3bl, I — HA YPOBHE rPYANHO-KITIOYNYHBIX
COY/IEHEHNI).

OnpenensieTcss HAMYNE BO3[YXa B MSrKUX TKaHsIX
Lieu, NpenmMyLLeCTBEHHO Cripasa, N B BEPXHEM oTaene
nepeaHero cpenocTeHus (B, r)

koarynatopa. Bo Bpems BbIMONHEHUSA XMPYPrM4eCKOro
BMeLlaTeNbCcTBa y 00/IbHOIro NOSABUIINCh HEMPUSATHbIE
OlLYyLLEHMS B LUee cnpaBa M NMpUnyxJoCcTb HA NpaBown
©OKOBOI NOBEPXHOCTU LLEW, a 3aTeM NPUCOeaANHUIINCH
©6onun B rpyaoHom knetke npu gpixaHunu. 06.06.2018 6071b-
HOW GbIN TPAHCNOPTUPOBaH B Nlop-oTaeneHne MBY3
«[opoackas 6onbHMua Ne 1 umenun H. A. Cemaluko».

Mpu NOCTYNEHUN COCTOSAHME OOJIbHOIO CpeaHen
TsxecTu. PS — 78 ynapoB B MVUHYTY, yOOBNETBOPUTESb-
Horo HanonHeHnua, AL - 130/70 mm pT. cT., 440 - 148
MUHYTY, TemnepaTypa Tena — 37,0°. ToHbl ceppua sc-
Hble, PUTMUYHbIE, B JIErKUX OblXaHWE BE3UKYNSAPHOE,
rpyoHas knetka CUMMETPUYHO y4acTBYeT B akTe Abl-
xaHus. VMimeeTcsa NpunyxaocTb Ha NpaBoi GOKOBOWA
MOBEPXHOCTM Len, Npu nanbnaunm KOTOPon onpe-
aensieTca kpenutauusa. Kpenutauus onpenenseTca B
noa4YentocTHom odbnacTu. NMokonadrMBaHue no rpyauHe
1 3anpokuabiBaHNe rosoBbl Ha3an 6e3601e3HEHHbI.

Mpn ocMOTpPE POTOrNOTKN: UMEETCS HE3HAYNTENb-
HbIli OTEK HEOHbIX Ay>XeK 1 HEOA, B MUHOAINKOBbLIX HU-
wax — TOHKNM GUBPUHO3HEIN HaneT. Mpu HenpsaMoli
JIAPUHIOCKONUN 1 3adHEn PMHOCKONUM NaTonornye-
CKNX NBMEHEHUIN He 0OHapY>XEHO.

B aHanu3ze kpoBun o1 06.06: aputpoumntsl — 4,84 x 102,
remornobuvH — 133 r/n, nekouutbl — 11,4 x 10°, nanou-
KosaepHble HeNTPodUNbl — 3, cermeHTosaepHbie — 88,
MM ouunTbl — 7, MOHOUMTLI — 2. [aToNOrnyeckmnx na-
MEHEHUI B aHannm3ax Mo4n n BUOXMMNYECKUX rnoka-
3aTensix KpoBU He 0BHapPY>XEHO.

Ha OKI o1 06.06.2018: Bbipa>k€HHbIE HAPYLLUEHUS
penonsapusauumn NeBoro Xxenygoyka.

06.06.2018 6onbHOMY NpounssegeHa KT weun v op-
raHoOB rPyaHOM KNeTky No nporpamMmme CnmpasnbHOro

Puc. 2. CKT opraHosB Lueu
(a — B KOPpOHapHOW, 6 — B carnTTasibHOM rpoOeKLmnm)
M cpeaocTeHus (B — akcnasibHas nPoeKkums Ha ypOBHE
LUNTOBUAHOW X€ENe3bl, I — Ha YPOBHE rPYANHO-KITIOYNYHbIX
COYJIeHEeHWV). Bo3a4yx B MSIrKUX TKaHSIX LLIEV B OCHOBHOM He
onpeaensietcs. imeetcsi He6OJIbLLIOE CKOM/IeHNe BO3ayxa
B MOAKOXHOW KJ1eTyaTke ro nepeaHeri noBePXHOCTU LLUEU,
Ha YpPOBHE LLNTOBUAHOM Xee3bl

CKaHMpoBaHus C TonwmHom cpesa 0,62 mm c nocneny-
loLLLe PEKOHCTPYKLUMEN Yyeped 3 MM 0e3 KOHTPaCTHOro
ycuneHus. Ha cepum akcuanbHbIX TOMOrPaMM OpraHbl
LWen U ropTaHb pacnosioXeHbl 06bI4HO. MHOPOAHbIX
Ten, [ONONHUTESNbHbIX 06pa30BaHMn He 0BHapPYXeHO.
JNInmdoyansl Wwen He yeenuyeHsl. HapyLieHmns uenocT-
HOCTU XPALLEN TOPTaHU U TPaxeun, NoAbA3bIHHON KOCTU
1 MO3BOHKOB HE BbISIBNIEHO. B MArKNX TKaHsX LWEn, B TOM
yucrie B BEPXHEM OTAesie NepefHero cpenocTeHud,
nMeeTcs ckonneHne Bo3ayxa (puc. 1). OyaroBbix unm
MHOUNLTPATUBHbBIX USMEHEHUI NIErOYHON TKaHWN He
BbISIBSIEHO. JIErOYHbI PUCYHOK YMEPEHHO YCUJIEH 3a
CYET pacLuMpeHns cocyaoB. 3akyeHne: amopusema
MSAMKUX TKaHEN Wen N BEPXHUX OTAENOB NepeaHero
cpepnocteHuns. [NHeBMOMeANaCTUHYM.

BonbHOM BbIN FOCANTAIN3NPOBAH B XPYpPruieckoe
OoTAeneHne 1 Nno TaXxecTn 3abosieBaHns NepeBeneH B
OoTAeneHne peaHnmMmalmn U MHTEHCUBHOW Tepanuu, roe
HaxoAuCcs B TEHEHNE TPEX CYToK Nod, HabnioaeHnem
peaHumMaToora, xmpypra n OTOpUHOIapUHrosora.
HasHauyeHa akTuBHas aHTubakTepuanbHasa Tepanus:
amnuumnnuHa cynsbaktamno 1,5r B/ 2 pa3a B feHb,
meTpoHmnaason 100,0 B/B 3 pa3a B oeHb, amukauvH 0,5
3 pasa B OoeHb, MHPY3MoHHaa Tepanud. Bce nocneay-
loLme oHM Habno 4eHWs OTMedanachk NooXnNTeNbHas
OVHaMUKA, YMEHbLUEHNE PAacnpPOCTPaHEHUS MOAKOXHOM
aMdu3eMbl, NokasaTesiv KpOBM HOPMaM30BanUCh.
08.06, 10.06 n 13.06 npon3BOANIN KOHTPOJIBHOE KOM-
NbIOTEPHO-TOMOrpaduryeCcKoe NccnegoBaHne OpraHos
wewu n rpygHor knetku. Ha CKT ot 13.06.2018 BO3ayxa
B MSAFKNX TKaHSAX LLUEUN N CPenOCTEHUS HE 0OHapyXeHO
(puc. 2). 14.06.2018 605bHOM BbINWCAH B YO0BJIETBO-
PUTENBHOM COCTOSIHUW.
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MookoxHada ampunsema c NocsenyoLmm NHEBMO-
MeanacTUHYMOM MOXET Pa3BUTLCS MPU NOBPEXAEHUN
CNMN3NCTOM 0060/104KM ObIXaTeNbHbIX MYyTEN Ha JIIOOOM
YPOBHE — OT POTOIMI0TKU A0 afibBeol. MexaHn3m pas-
BUTNSA 9MPUI3EMbI MOCNE TOH3UITIBKTOMNUU A0 KOHLLA He
BblSICHEH. B nuTepatype o6cyxaaeTcs fBa BO3MOXHbIX
NyTVU NPOHUKHOBEHUS BO34yXa B MATKME TKaHW: HEerno-
CpPEenCTBEHHO Yepe3 MUHAANVKOBYIO HULWY [12] nnan
yepes pas3pbiB MapruHaabHbIX ajibBE0J B pe3ysibTaTte
MOBbILLIEHHOIO BHYTPMNEro4YHoro gasneHusa [13] - pe-
anuaaums aToro nyTyv BO3MOXHa B OCHOBHOM MNpPW Bbl-
NOJSIHEHW onepauymn NoA NHTYBaLMOHHBIM HAPKO30M.

Mpu npaMoM pacnpocTpaHeHUn BO3ayxa Yyepes
MUHOAJIMKOBYIO HULLY OH O0JIXXEH MPONTWN Yepes He-
CKOJ1bKO CnoeB. JHOM MUHAA/IMKOBOW HULLN ABJISIETCSA
dapuHro-tasumnspHas pacums. OHa NoKpbIBAET BEPXHUIA
cXumartenb rMOTKK, No4 KOTOPbIM PACMNOJIOXEH Cpe/-
HWIA cnoi rny6okoi pacumm wen, Ha3blIBaEMOW LLLEYHO -
rnoto4yHon pacumen [15]. B page cnyvaeB BepxHUi
cXumaTtenb roTKM He 0OXOAUT 00 BEPXHEero noJwca
MUHAANIVHBI, U TOr4a B 3TOM MeCTe CTEeHKa MOTKN CO-
CTOWUT U3 CNIM3UCTOM 060J1I04KM 1 ABYX JIMCTKOB pacLmin
wewu [6]. Npn BbINOAHEHUN TOH3UINIKTOMUN ANCCEK-
LM O0JIKHA OrpaHnYmMBaTbcs papuHro-6a3niapHom
dacumnen, Ho NP HanNMYMK cnaek Bcerga BO3MOXHO
noBpexXaeHne TKaHN MUHOANNKOBON HMwn [14], 4TO0

JINTEPATYPA

KJIMHUYECKUIA CJTYHAN

npoknagsiBaeT NyTb B napadapuHreanbHoOe NpoCcTpaH-
CTBO C pOpPMMPOBAHNEM MOLAKOXHON aIMPU3EMbI TMLA W
wewu [8]. Bnarogaps HanMUMIO CBA3EN Mexay napada-
pUHreasibHbIM U peTpodapuHreanbHbIM KNeT4aToqHbIMIN
NPOCTPaHCTBaMu, a Takxe oTpmuaTesisHOMY laBfIeHUIo
B rPYyOHOM KNeTke Ha BOOXe, BO34YyX B AalIbHENLLEM
JIerko MOXeT NPOHUKHYTb B CPELOCTEHME.

B nutepartype onncaHbl pa3nnyHble CPOKU pasBu-
Tnsa aMmpurdemsl wem — ot 15 MmuHyT [12] O HECKONBKNX
4YacoB NOCNEe OKOHYaHus onepauuu [6, 7]. Makcumanb-
HO NOo3aHee BO3HUKHOBEHWE LAHHOI0 OCNOXHEHUS
onuncaHo D. D. Tran et al. [15] — 4epe3 4eTBepO CyTOK
nocJsie BMeLwaTenbCcTea. Takoe 0TCpoYeHHoe GopMUn-
poBaHne aMdn3eMbl aBTOPbI OObSACHSAIOT TEM, 4TO BO
Bpems onepaumm 6bi1 cpopMMPOBaH OYEHb MasneHb-
Knin nedekT B pacumu, 1 BO3LAYX MPOHMKAN B MATKUe
TKaHM NOCTENEHHO NpU KaLuse, noka ero Konm4ecTso
He JOCTUIN0 KIIMHUYECKM 3HAYMMOro obbema.

[MockoNbKy B ONMCbIBAEMOM HAMWU Clly4Yae Xupypru-
YeCKoe BMeLlaTesibCTBO BbIMOJIHANOCH M04, MECTHOM
aHecTe3nen U CUMNTOMbI AIMPU3EMbI MATKNX TKAHEN
Lweun nossBUINCbL BO BPeEMS onepaunuv, eAUHCTBEHHO
BO3MOXHOM MPUYNHON PA3BUTUSA JAHHOIMO OCJIOXHE-
HUS MOXET ObITb rNy6oKoe NPOHMKHOBEHME B TKAHMU
MUWHAANKOBOM HULWW, KOTOPOE He Obl1Io 3aMEYEHO
BO BpeM4 onepauun.
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SUBCUTANEOUS EMPHYSEMA
AND PNEUMOMEDIASTINUM -
THE RARE COMPLICATION OF TONSILLECTOMY

Yu. V. Tyukin, L. Yu. Fldzhyan

Semashko’ City Hospital N 1

SUMMARY. Tonsillectomy is one of the most common surgical
interventionsinthe practice of ENT hospitals. Asarule, complications
of tonsillectomy are early and late postoperative bleeding. The
article describes the case of arare complication of tonsillectomy —
the intraoperative development of subcutaneous emphysema and
pneumomediastinum. Such complications are caused by deep

Chronic tonsillitis remains a pressing social and
medical problem. On the one hand, the main group of
patients is persons of working age, on the other hand,
this disease can cause the development of severe post-
streptococcal complications [1, 2].

Tonsillectomy is often considered by doctors to be a
simple surgical procedure, as itis one of the mostcommon
surgical interventions in the practice of ENT hospitals.
However, we must not forget that this surgery can lead
to the development of a variety of complications, ranging
from bleeding [5, 10] and post-traumatic inflammation
[3, 4] and ending with rare ones, such as damage to the
glossopharyngeal nerve and carotid artery [9]. One of
such rare complications is subcutaneous emphysema
and pneumomediastinum, which descriptions are rare
in the literature [8, 11, 13].

Clinical implications of subcutaneous emphysema:
soft tissue swelling and palpation crepitation.
Pneumomediastinum may cause symptoms such as
shortness of breath, dysphagia, arrhythmia, chest
pain, cyanosis, Hamman's syndrome [14]. A chest
X-ray or CT scan is required to confirm the presence of
pneumomediastinum.

We presentacase history of subcutaneous emphysema
and pneumomediastinum that developed during bilateral
tonsillectomy.

Patient Sh., 19 years old, entered the ENT department
of Semashko’ City Hospital N 1 on 06.06.2018 with
complaints of neck swelling, chest pain from breathing
and exercise.

These symptoms appeared on 05.06.2018 during
bilateral tonsillectomy.

Anamnesis: often has angina. On 07.05.2018,
a peritonsillar abscess was opened on the right side of
the patientand the proposed abscess tonsillectomy was

trauma of the pharyngobasilar fascia of the tonsillar fossa, which
causes the penetration of the air into the parapharyngeal space
and its subsequent spread to the mediastinum.

KEY WORDS: tonsillectomy, subcutaneous emphysema,
pneumomediastinum.

rejected by the patient. In early June, there were pains on
the left side of the throat, a rise in body temperature up
t0 38.0°, atrismus and anincrease in lymph nodes in the
neck. The patient was examined in one of the non-state
clinics, where he was diagnosed with left-side peritonsillar
abscess, and he underwent bilateral tonsillectomy under
local anesthesia on 05.06.2018. Hemostasis was done
with a bipolar coagulator. During the surgery, the patient
had unpleasant sensations on the right side of the neck
and swelling on the right side surface of the neck, and
then the chest pain while breathing. On 06.06.2018, the
patientwas transported to ENT department of Semashko’
City Hospital N 1.

On admission, the condition of the patient is
moderately severe. Heart rate is 78 beats per minute
of satisfactory volume, BPis 130/70 mm Hg, respiratory
rate is 14 per minute, body temperature is 37.0°. Heart
tones are clear, rhythmic, breathing in the lungs is
vesicular, chest symmetrically participates in the act
of breathing. There is swelling on the right side surface
of the neck, which determines the crepitation, when
palpated. Crepitation is detected in the submandibular
space. A chest percussion and throwing the head back
is painless.

Examination of the oropharynx: slight swelling of the
palate arches and the palate, the tonsillar sinuses contain
thin fibrinous pellicle. No pathological changes were
foundinindirect laryngoscopy and posterior rhinoscopy.

Blood analysis dated 06.06: RBC — 4.84 x 102,
hemoglobin - 133 g/I, WBC - 11.4 x 10°, banded
neutrophils — 3, segmented neutrophils — 88, lymphocytes —
7, monocytes — 2. No pathological changes were found
in urine samples and biochemical blood parameters.

ECG dated 06.06.2018: expressed repolarization
abnormalities of the left ventricle.
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Fig. 1. SCT of neck (a — in coronary projection,
b — in sagittal projection) and mediastinum
(c — axial projection at the thyroid level, d — at the level
of sternoclavicular joints). The presence of air in the soft
tissues of the neck, mainly on the right, and in the upper
part of the anterior mediastinum (c, d)

On 06.06.2018, a patient’'s neck and chest CT
scan was performed according to the spiral scanning
program with a thickness of 0.62 mm with subsequent
reconstruction after 3 mm, without any contrasting
reinforcement. The neck and larynx organs are usually
located on a series of axial tomograms. No foreign
bodies, no additional formations found. Lymph nodes
of the neck are not enlarged. No abnormalities in the
cartilage integrity of the larynx and trachea, hyoid bone
and vertebrae were found. There is an accumulation of
air in the soft tissues of the neck, including the upper
anterior mediastinum (fig. 1). No focal or infiltrative
changes of pulmonary tissue were found. Pulmonary
pattern is moderately strengthened due to expansion
of vessels. Conclusion: emphysema of soft tissues of
the neck and upper parts of the anterior mediastinum.
Pneumomediastinum.

The patient was hospitalized in the surgical
department and transferred to the intensive care unit
in terms of severity of the disease, where he was under
the supervision of a resuscitator, surgeon and ENT
specialist for three days. Active antibacterial therapy was
prescribed: 1.5 gampicillin/sulbactam 2 timesadayl. V.,
100.0 metronidazole 3 times a day I. V., 0.5 amikacin
3 times a day, fluid therapy. All the following days of
observation there was a positive dynamic, a decrease
in the spread of subcutaneous emphysema, blood
parameters normalized. A control computer tomographic
examination of neck and chestwas performed on 08.06,
10.06 and 13.06. There was no air in the soft tissues of the
neck and mediastinum on the CT scan from 13.06.2018
(fig. 2). The patient was discharged in a satisfactory
condition on 14.06.2018.

Experimental and clinical Ne 1 (02)
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Fig. 2. SCT of neck (a — in coronary projection, b — in sagittal
projection) and mediastinum (¢ — axial projection at the
thyroid level, d — at the level of sternoclavicular joints). The
air in the soft tissues of the neck is mainly not determined.
There is a small accumulation of air in subcutaneous tissue
on the front surface of the neck, at the thyroid level

Subcutaneous emphysema followed by
pneumomediastinum may develop if the respiratory
mucosa is damaged at any level, from the oropharynx
to the alveoli. The mechanism of emphysema
development after tonsillectomy is not fully understood.
The literature discusses two possible ways of air
penetration into soft tissues: directly through the
tonsillar fossa [12] or through the rupture of marginal
alveoli as a result of increased intrapulmonary
pressure [13] - this pathway is mainly possible during
intubation anesthesia surgery.

In case of direct air distribution through the tonsillar
fossa, it should pass through several layers. The bottom
of the tonsillar fossa is the pharyngobasilar fascia.
It covers the upper pharyngeal compressor, under
which the middle layer of deep neck fascia, called
buccopharyngeal fascia, is located [15]. In some cases,
the upper pharyngeal compressor does not reach the
upper fossa pole, and then the pharyngeal wall in this place
consists of mucosa and two leaflets of neck fascia [6].
When performing tonsillectomy, the dissection should be
limited to pharyngobasilar fascia, but in the presence of
adhesions it is always possible to damage the tonsillar
fossatissue [14], which paves the way for parapharyngeal
space with the formation of subcutaneous emphysema of
the face and neck [8]. Due to the presence of connections
between the parapharyngeal and retropharyngeal fibrous
spaces, as well as the negative pressure in the chest on
inhalation, the air can easily penetrate into the mediastinum
in the future.

The literature describes different terms of neck
emphysema development — from 15 minutes [12] to
several hours after the end of the operation [6, 7]. The
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most recent occurrence of this complication is described
by D. D. Tran et al. [15], that was four days after the
intervention. The authors explain this delayed emphysema
formation by the fact that during the operation a very
small fascia defect was formed, and air penetrated into
the soft tissues gradually during coughing until its amount
reached a clinically significant volume.
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Since the surgery was performed under local
anesthesia and symptoms of soft tissue emphysema
of the neck appeared during the operation in the
described case, the only possible cause of this
complication may be the deep penetration of the
tonsillar fossa tissue, which was not noticed during
the operation.
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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-NPoPMNaKTUYECKON 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 CTaHOAPTHBIMU NMONsSMUY (CneBa — 3 CM, cnpasa — 1 CM, CBEpPXY U CHU3Y — 2,5 CM), C Hyme-
pauvein cTpaHul, (CBEpXY B LLEHTpe, NepBas cTpaHunua 6e3 Homepa). TekcT Heob6xo0aMMO nevaTaTh B pegakTope
Word Bepcum go 2003 BknounTensHo, wpndtom Times New Roman, 14 kernem, 6e3 nepeHoCcoB.

2. O6beM 00630pHbIX CTaTel He JoJIXeH nNpeBblwaTb 20 CTpaHuy, Ne4YaTHOro TekcTa, OPUrMHasbHbIX Ucce-
[OBaHWIi, uctopmndeckux ctarem — 10 cTpaHuL, BKOYas CNUCOK TNTepaTtypsbl.

3. MpucenaTtb cnenyeT 1 pacnevyaraHHbIn 3K3eMNAap, NOANNCAHHbBIA HA TUTYIBHOM IUCTE BCEMU aBTOPaMU
C ykaszaHueMm fatbl, U 3/1IeKTPOHHbIN BapUaHT Ha 3JIEKTPOHHOM HocuTese. B Havane nepBoi CTpaHWLbl yka3biBa-
I0TCS MHULMANbI U paMuUIMm aBTopoB, Ha3BaHME CTaTbW, HAMMEHOBaHMWE yupexaeHna™, roe BolinosiHeHa paboTa
(Ha pycCKOM 1 aHIMIACKOM si3blKax), KpaTKue cBeaeHus 00 aBTopax, a TakxXe A0/IKHOCTb, TenedOHHbI HoMep
M 9JIEKTPOHHBIN afipec aBTopa, OTBETCTBEHHOIO 3a CBA3b C pefakLunei.

4. NepBas cTpaHULA 0IKHA coaepxaTtb pedepaTt Ha PYCCKOM M aHMIMNCKOM s3blkax (06 beMoM He Bosee
100 cnosg). B pedepate [oXHbI OblTb M3110XEHLI 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, Opdorpadrieckmx,
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 ncronb3oBaTbh B CTaTbe pamMmunmu, Huumnansl 60MbHbIX UM HOMEPa UCTOPUIN DOoe3Hu,
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 CleayeT ykasbiBaTb METO, OKpackm U 0603Ha4YaTb 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 onnucaHne NMTepaTypHbIX MCTOYHUKOB 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.

3KCI'IepVIMEHTaJ1bHaFI N KIIMHNn4yeckad Ne 1 (02)

OTOPUHOJIAPUHIOJIOIUA 2020



BCEPOCCUNCKUA ®OPYM
«MEQULUUNHCKA4A BOJIHA — 2020»

22—-26 maqa 2020, CankTt-lMNeTepOypr

3 W .
L NPUODPULUUNANIBHOU NOAAEPXKE

PEAEPAJIbHOIO MEAUKO-BUOJIOTMYECKOIO ATEHTCTBA (MOCKBA)

Ans yyactns B popyme npurnawueHsl npegcrasurenin MuHsgpasa Poccun,
Poc3apaBHan3opa, pykoBOAUTEIN MEeAUNLMHCKUX OpraHn3aunimi
y o6LecTBeHHOro 3apaBsooxpaHeHust Poccun.

Mpepcepartenb oprkomuteTa —
Yinba B. B., pykoBogutens ®MBA Poccuu,
3. A. H., 3ac/yXeHHbI Bpay Poccun, a. m. H., npodpeccop

3amecTuTeNnu npeaceparens:
MupowHukosa 0. B. — 3amecTtutens pykoBoantena @MBA Poccuun, a. M. H.;

HakaTtuc 9. A. — rnasHbili Bpad PIBY3 «KB Ne 122 um. J1. I. Cokonosa» @PMBA Poccuu,
3acnyXeHHblIn Bpay Poccun, . M. H., npodeccop

CTPYKTYPA ®OPYMA
— OdenoBas nporpamma (3 koHdepeHLu-3ana):
« Hay4HO-NpakTnyeckas koHdepeHuus «DDEKTUBHBLIA PYKOBOAUTENb: KPUTEPUN YCIEXA»;

* HAY4HO-NPaKTU4eCKnii cemmHap «PykoBoasiLume kaapbl 34PpaBOOXPAHEHMSI M OPraHNU3ALNOHHO-
yrnpaBieH4YeCckme TEXHONOMMN NOArOTOBKM pe3epBa;

¢ HAY4HO-NPaKTUYECKUIN CEMUHAP «TenemMeanumHa»;

« 3acepaHne cekuum «Meauko-caHuUTapHble N Meamko-ounonornyeckme Nnpodnemsl CyaoBon
1 BOOONa3HOM MmegnumHbl NMpobnemHomn kommccum Ne 6 Hay4yHO-TEXHUYECKOro COBETa;

« genosas urpa «lfpuem gen n JOSIKHOCTU»;

 Hay4YHO-NpakTuyeckuin cemuHap «ONTUMNBALNA MATEPVAJIbHBIX PECYPCOB B LIENTAX
COBEPLLUEHCTBOBAHNA MHDEKLMOHHOWM BE3OMACHOCTMW JINO»;

« HAy4YHO-MNPaKTUYeCKMIn cemmuHap «bepexnuBasa NoNNKINHMKa»;
« MacTep-knacc npogeccopa A. A. Hakatnca;
* KPYITibl€ CTOJIbI.

— BbicTaBo4yHas akcno3uumsa (1000 kB. m, 50 y4acTHUKOB).

3A9BKU HA YHACTUE B DOPYME

¢ 6aHKOBCKNMU U MOYTOBBLIMU PEKBM3NTAMM NPOCUM MPUCHINATb MMCbMOM,
dakcom nnm No aNeKTPOHHOM noyTe B agpec OprkommreTa:

194291, CaHkT-lMeTepbypr, np. KynbTypsl, 4,
Ddrey3 «KnmuHunyeckasa 6onbHULAa Ne 122 um. J1. I Cokonosa» ®MBA Poccun,
Ten. (812) 558-0508, ¢pakc (812) 559-9398, e-mail: sovet@med122.com, uevz@mail.ru

OprkomuteTt — OBYUMHHMKOB AHApen BaneHTnHoBmy, +7 (911) 938-0929



Hay4YHO-MpaKTnyeckasa KoHbepeHLus
OTOPMHOIAPUHIOJIOrOB U CYP.O,0JI0roB

OMBA Poccuun
(c MexxOoyHapoOHbIM y4YacTUEM)

13 maa 2020 r.B8 17:00 14-15 masa 2020 .

OTKpbITUE MEpPONpPUATUSA CaHkT-lleTepbypr,
KOHrpecc-LeHTp «[leTpoKoHrpecc»,

CankT-lleTepbypr,
yn. JlopenHononbckas, 5

Hom Aktepa um. K. C. CtaHucnaBsckoro,
Hesckun np., 84-86



OPrAHU3ATOPbDI:

e MMHVUCTEPCTBO
30PABOOXPAHEHNA

POCCUACKOWN ®EOEPALIMN * ®E[IEPAJIbHOE
MEAMKO-BMONOT MYECKOE

AFEHTCTBO (DMBA POCCUN]

e EBPASNINCKASA
ACCOUMALNA

OTOPUHOAPVHIO/IOrOB * OIBY3 «KJIIMHVHECKAA
5OTbHULIA Ne 122

M. J1. . COKOJIOBA»
OMBA POCCINU

HpencenaTenM KOH(I)epeHLIMVI N Hay4YHble PyYKOBOAUTEJIN:
- Yinba Bnapumup BukrtopoBuy, npodeccop, 4. M. H., pykoogutens PMBA Poccun

- Hakatuc flkoB AnekcaHgpoBud, npodeccop, 4. M. H.,
rnaBHbi Bpay OIBY3 «KnuHuyeckas bonbHmnua N2 122 um. J1. I. Cokonosa» ®MBA Poccun,
rNaBHbIN cneunanuct — otopuHonapuHronor ®MBA Poccun

- Nlanxec Hukonaun ApkapabeBud, yneH-kopp. PAH, npodeccop, 4. M. H.,
nupekTop 'BY «HayyHo-knuHunyecknn ueHTp otopuHonapuHronornn ®MBA Poccun»,
rNaBHbIN BHELITATHbIW CNELNannCT — oTopuHonapuHronor MuuuctepcTea 3gpaBooxpaHeHmns PO

- TaBapTkunapse leoprun Abenosuy, npodeccop, 4. M. H.,
nupekTop ®IBYH «PHIIL, ayanonorum n cnyxonpotesmposanus ®MBA Poccum»

- [lobpeuoB KoHcTaHTUH pUropbeBmY, 4. M. H., 3aMeCTUTESb MTAaBHOMO Bpaya Nno Hay4YHowW
pabote PIBY3 «KnuHunyeckaa bonbHuua N2 122 um. J1. . Cokonoa» ®PMBA Poccum

Yyactue pnsa Bpaven becnnatHoe!

IAna yyactus Heob6xoauMo 3aperncTpupoBaTbca
Ha www.mccon.ru unm no ten. +7 (495) 785-15-18

Fana-yxwH - 4000 pybnen.
Moptdenb yyactHuka - 3000 pybnen, skntoyeH oben 14-15 mas.

Mo opraHu3aunoHHbIM BonpocaM obpallaTbes

B 000 «MedCon» k benoson MapunHe MuxannosHe
e-mail: mm.belovaldgmail.com;

Ten. +7 (495) 785-15-18, mob. +7 (926) 530-97-78



ADVANCED
BIONICS

POWERFUL CONNECTIONS

Jlyywnm cnyx sesge ¢ BaMu

* ®U3NMONOrMYHO HanpasneHHbln MUKPOGIOH
« ABTOMarn4yeckasn agantaumns K 3ByKOBOMY OKPYXKEHWUIO
» TexHonorusa noBbIWeHus pa3bopymMBOCTH PeYn
* MHOXecTBO cTpaTerMn KogupoBaHWa curHana

yneTpanerknit NpoLeccop ,
c Au3aniHoM instyle ™ /

Naida CI Q 70 (Naida Cl)

Hawuna aneeea,
Mama uMnnaHTuposaHHoro pebeHka

«HKn3aHb pebEHKa — NOCTOAHHOE ABWKEHWE: UIPhI HA YNWUUE, 3aHATUA B LLKONE,
oblweHne ¢ apyseAMW. CNbIWATe BO BCEX 3TWMX CUTYAUWAX OYeHb BaXHO!
WMmenHo noatomy npoueccop Maida Cl - Haw ewiGop. Ero mMOMHO HOCWUTE Ha
YWKEe WNW Ha ogewae. AKKYMYyNATOPEl BCErDa MOMHO 3apA0WTe, OaMe B
MalUWHe, 3 oTcek ¢ Barapeikamu NpUaasT CNOKOACTEME BO BPEMA ONUTENEHBIX

nporynok. Bnarogapa AquaCase™ ChiH CNBILWKMT BO BPEMA KyNaHWa. A yeepeHa
B CNyxe 3Mupa. 3T0 BAMHOW.

Ons nony4eHus Bonee nogpobHon wHbopmayuu, nocetute AdvancedBionics.com,
WK CBAHMTECE C MECTHLIM NpeacTasMTenscTeom AB:
000 «TK «MeguumHckan TexHukas. r. Mockea, Metpoecko-Pasymoeckuil npoesza, .29, ctp.2

OeEME @ MepuumHcKas

www.med-tk.ru TeXHUKA4

© Advanced Bionics AG 1 dvnuans! komnadwk, 2019. Bee npaea 3aWMIUEHE.



GITYX G KOXNEAPHBIM UMITARTOM

Cuctema Cochlear Nucleus’ 6

3yKkoaoil npougccop Nucleus’ b

Kak paboTaeT cnyx c KoxaeapHbiM UMMN/IAHTOM

KoxneapHsbii nmnnaHT Nucleus noceinaet curHan
HaNPAMYIO K CIyXOBOMY HepBY, YTO NMO3BO/AET 060NTH
HEPYHKLIMOHMPYIOLME YHACTKM CIYXOBOWM CUCTEMBI.

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

LindpoBoi curHan nepegaeTcsa Yepes KaTyLKy Ha UMNAAHT,
HaXoAALMIACS NOA, KOXeEN.

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

KneTKku cnupasnbHOro raHmus, a BNocieACTBIM BONOKHA C/TyXOBOTO
HepBa BOCTIPUHUMAIOT UMMY/IbChl M MOCHINAIOT UX B MO3T, TA€ OHU
BOCMPUHMMAIOTCA KaK 3BYK.

3 VIMMNaHT npeobpasyeT UMPpOBbIe CUrHa bl B 31eKTpUYecKme

B O3KTHARCKNH paauep yMTRN

KocToum

CPEHET yXa

Hapy b cnyXOBO# OXOR | Bapatiahtan YTk
TEDENOHKS

3ByKoBoit npougccop Kanse®

3ByKBblE npoLeECopsl

YETpORcTSa ynpasneku 1 .
. = -

[lononkuTenbHo

AKYCTUYECKMIM KOMMOHEHT B Hapy»HOM
C/IYXOBOM MPOX0Ze YCUMBAET eCTeCTBEHHble
HW3KOYaCTOTHble 3ByKW. CoYeTaHne STUX 3BYKOB
C CUrHanamw, nepeAaBaeMbiMi UMMAAHTOM,
COCTaBNAeT TaK Ha3blBaeMblid TMOPUAHBIN CAYX,
61arosaps KOTOPOMY Y/yYLLIAeTCs KayecTBO
BOCMPUATKA 3BYKOB, BKAtOYAsA My3bIKY W
pa3bopUMBOCTb peym.

KaK paboTaet ecTecTBeHHbI cayX

3BYK BOCMPUHUMAETCA €CTeCTBEHHbIM NyTeM 61aroAaps BO3AYLWHON 1
KOCTHOM NPOBOAMMOCTH.

| 3ByKOBbIE BO/HBI MPOXOAAT Yepes HapyKHbIii CAIYXOBOM MPOXOZ U
pocturatoT 6apabaHHOM NepenoHKK.

2 3TV BOAHbI 3aCTABARIOT BUGPUPOBATL GapabaHHyk NepenoHKy 1 Tpu
KOCTOYKM CpPesHero yxa.

3 37V BUBPALMK NEPEAAIOTCA KIAKOCTI BO BHYTPEHHEM YXE, Ha3bIBAEMOM
YAWTKOM, 1 BbI3bIBAIOT ABMMEHMUE KPOLUEYHbIX BOJOCKOBbIX KNETOK.

4 JlBivrenne BOOCKOBLIX KNETOK BbI3bIBAET HEPBHbIA MMMY/IEC, KOTOPbIiA
nepe/AaeTcs No CYXOBOMY HepBY B MO3I U TaM MHTEPNPETUPYeTCA KaKk
3BYK.

Bonee nogpo6Has uHpopmaumsa Ha caiite www.cochlear.com

Cochlear, Hear now. And always, Kanso, Nucleus, 1 10roTvn ABASIOTCA 3aperncTpUpOBaHHbIMU TOProBbIMM 3HakaMy koMnaHuy Cochlear Limited. D1045516 1SS2 MAR17 Russian translation

Heax now. And always Cochleare




YeTKOCTb BU3yanunsaumu
OPMI VARIO 700

Ontuka ZEISS ¢ HTerpupoBaHHbIM ONMTUKO-BOJIOKOHHbIM KCEHOHOBbIM OCBeLLeHneM paert
BO3MOXXHOCTb MUKPOXMpPYpPram Habnopath Gonee 4eTKyio KapTUHY U onepupoBaTb Gosiee yBepeHHO.

B MUKPOCKOM OCHallleH c1cTemon Varioskop® ¢ anoxpomaTtnyeckor onTrkom, obecrneyrBaeT BbICOKOE paspeLlieHne
1 uBeTonepegavy

B [InA yBennueHna rybuHbl pe3kocTn nobpaxkeHns B okynape, mukpockon OPMI® VARIO 700 nmeet
aBTOMATUUECKYIO MPWCOBYIO Anadparmy

B /IHTerpupoBaHHas cucTeMa smaeo3anuck Full HD

HacTtpoeH Ha 3chpekTMBHOCTD m PyHkuma AutoBalance obecneunsaet

[epenoBan CMCTEMHaA 3ProHOMMKa 1 aBTOMaTU- cbanaHCMPOBaAHHOCTb CUCTEMBI 1 BBICTPYIO TOTOBHOCTb
3MPOBaHHblE GYHKLMM MOBbLILLAIOT KOMPOPTHOCTD K paboTe Npu U3MeHeHr KOHGUrypaLmmn NoABECHOM
pPaboTbl XMpYpPra 1 HanpasAAlT paboumnii npoLecc ot CUCTEMbI MUKPOCKOMa

npeAonepaLyoHHON NOAroTOBKM A0 NOCeonepa-

LMNOHHOW Tepanuu. ® dyHkuua AutoDrape® obneruaet npouecc

3auexneHVs onepaUMoHHOrO MUKPOCKOMa NOCPEACTBOM
aBTOMATMUECKOrO yaaneHus Bo3ayxa U3 CTepuibHoN
000NoYKHU

)

MonopobHee o npubopax Ha canTe ZEISS Russia & CIS
www.zeiss-solutions.ru

=]

8-800-2000-567 3BoHKM Mo Poccun becnnaTtHo



