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BO3MOXXHOCTU NPUMEHEHUA TEMOBJI0OKA
NPU JIOP-ONEPALUAX

POSSIBILITIES OF USING HEMOBLOCK
FOR ENT OPERATIONS

'M. T. JletizepmadH,B. I. Jleitizepmat, °H. 3. Apmemoea

'M. G. Leizerman, V. G. Leizerman, >N. E. Artemova

'TbY3 «[opodckas knuHuyeckasa 6onbHuya N° 29 umeru H. 3. baymaxa
Jlenapmamenma 30pasooxpaHeHus 2zopoda Mockebi»

2Qrb0Y BO «OpeHbypackuli 20cydapcmeeHHbIli MeOUYUHCKUL
yHusepcumem» MuH30paea Poccuu

PE®EPAT. NpefnoxeHo NpuMeHeHMe npenapaTta remoo610kK
npu onepaunsax: TOH3UII3KTOMUS, MOAUMOTOMUSA HOCa, CenTona-
CTuKa, yBysionanatopesekuus, pa3gesbHas aTTUKOAHTPOTOMMUS.
OTme4yeHo 6onee 6GnaronpuUaTHOE TEYEHME KaK caMoli onepauun,
Tak 1 nocneonepaLumnoHHOro nepuoaa.

KJIIOYEBBIE CJIOBA: remo6s0k, nop-onepauun, KpoBoTe4YeHue.

Xvpypruyeckne BMellaTenbCcTBa B 061acTu rofo-
Bbl M LWEWN BCEraa cBsi3aHbl ¢ 60MbLIEN NN MEHbLUEN
KPOBOTO4YMBOCTbIO TKAHEN, KOTOPad BO3HMKAET B CBA3U
€ 0OUJIbHLIM KPOBOCHaBXeHNeM, BO3MOXHbIMW HapyLLle-
HUSIMW CUCTEMbI CBEPTBIBAHWS KPOBU U APYTr MMM NpUYn-
Hamu [1]. MpepnoxeHo 60nbLIOE KONIMYECTBO MeamKa-
MEHTO3HbIX CPEACTB M UHCTPYMEHTOB, AJI151 TOr0 YTOObI
CHU3NTb CTeNeHb KPOBOTOUYMBOCTU PaHbl Kak B NPOLLEC-
ce onepauuu, Tak 1 B nNocneonepaumoHHOM rnepuoae,
HO BCE OHW He rapaHTUPYIOT BO3HUKHOBEHUS OCJIOXHE-
HUIN, NO3TOMY MOUCK HOBbIX CPEACTB U METOLO0B XMPYP-
rM4yeckoro BO3L4ENCTBUS NPOLOIKAETCS.

OnHMM 13 Takmx CpeacTB, MNOSIBUBLLNXCA B MOCHE -
HUe roabl, ABNseTcs remob6s0K, NpencTaBnsaownii
1%-HbIll BOAHbIA pacTBOP HEMOJIHOM cepebpsiHO conu
NONNaKPUIOBOIM KUCIOTbI, COAEPXALLNIA HAHOYACTULLI Ce-
pebpa. CocTaB remob/10ka OKa3blBAET reMOCTaTUYECKOE
1 6aKkTepmuMaHoe OelCTBME, YCKOPSAET TPOMOOLMTAPHbIN
reMocTas 3a CHeT NOBbLILLEHNHA BA3KOCTM KPOBU U arpera-
LM TpombouMTOB. Ha paHeBo NoBepxHOCTM Npenapar
00pas3yeT MaTpPUYHYIO CTPYKTYPY Ha OCHOBE NoJsinakpu-
naTtHoM MaTpuubl. BaxXHenLwmm KOMMNOHEHTOM CO34aHus
OJHOPOOHOM MNJIEHKN ABNSETCA OLHOBPEMEHHOCTb pOCTa
©enKoBOW CTPYKTYPbl HE3AaBUCUMO OT MOP(OJION A 1 CO-
cTaBa noepexaatoLLeiics TkaHu. MloHbl cepebpa B nneHke
obecneunBaloT JONOSHUTENBHYIO aCENTUYECKYIO CPpeay,
CnocoOCTBYIOLLYIO pereHepaunmn 61uoTkaHn [2].

NccnepoBaHus Bo3aencTBus reMmobioka Ha paHeBble
NOBEPXHOCTU NPOBOAWIINCE B PA3/INYHBIX CreunasibHO-
CTAX (XUPYPrun, TMHEKOIOr K, NPOKTOSI0MM), OLHAKO HaMm
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He yganocb HaiiTK Ny6amKaumii, NOCBALLEHHbIX €0 Npu-
MEHEHMIO NPY ONepaLmsax B MOAOCTU HOCA, MOTKU 1 yxa.
B cBA3M C 9T1M Mbl NOMbITAINC OLEHUTb 9 HEKTUBHOCTb
1Cnosib30BaHMs remMob10Ka y NaLMeHToB JIOP-0TAENEHMSI.

MNMpenapart ncnonb3oBanu B NPOLLECCE TOH3UIIISKTO-
MUK (65 60NbHLIX), NOAMNOTOMUN HOca (43 naumeHTa),
centonnacTuku (47 naLmneHToB), yBysionanaTtope3ekumm
(22 60nbHBIX) M pa3aenbHOM aTTMKoaHTpoToMUKM (11 ve-
noBek). M3 188 naumeHToB 66110 77 XeHLmH 1 111 Myx-
4ynH. BospacT coctaBun ot 18 o 70 net. Bce oHM Obinn
rocnuTann3vpoBaHbl B 1OP-0TAENEHNE B NIAHOBOM
nopsake nocne amoéynatopHoro obcnenosaHus. One-
paunm BbINOAHANINCE NO4 MeCTHbIM (115 nauneHToB)
1 nog obwmnm obesdonmeaHuem (73 yenoBeka). B xone
BMeLLaTeNbCcTBa OblM MCMNOJIb30BaHbl MEXaHnYeckme
1 BbICOKOTEXHOJIOMMYHBIE UHCTPYMEHTHI (PaAN04aCTOTHBIN
annapart Surgitron (CLUA) n Curis (fepmanuns)). lemobno-
KOM NPONUTBLIBANIN MApPJIEBbIE TAMIMOHbI, KOTOPbIE NPKU-
XMMasn K PaHEBOW MOBEPXHOCTU HA 1-2 MUHYThI, NOCNE
4ero BbIMOJHANM MOCNEAyoLMe 3Tanbl BMELLATENbCTBA.
3a BpeMs onepaumm TamMnoHbl ¢ reMobJ10KOM UCMOob30-
Bann 2-3 pa3a Ha pas3nNyHbIX CTaanax BMeLIaTenbCcTBa.

Tak, Npy TOH3UNNBKTOMUM NOCNE BbIAENEHNS BEPX-
Hero noJitoca MUHAANMHbI TAMMNOH C reMo6JI0KOM 3aKJa-
ObIBANV MEXAY Kancynon MUHAAHbBI U MUHOANKOBbLIM
noxem Ha 1,5-2 MUHYTLI, NOCJIe YEro OKOHYaTEesNIbHO
BbIAENSNM U yOANSAAN MUHAANNHY. 3aTEM aHANOrNYHbIN
TaMMOH MOMELLANN B TOH3WIISIPHYIO HULLY HA 2 MUHYTbI
1 Npy He0B6XOAUMOCTM KOarynmpoBanm Menkme cocyabl
MOHOMONSIPHBLIM PAAVNOBONHOBBIM LLIAPUKOBBIM 31IEKTPOLOM.
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MNpu noAMnoToMUK HOCa U NOIMCUHYCOTOMUN (NETNENR,
Lensepom, LunuamMm) ornepawmio 3akaHimsasnm opoLue-
HMEeM HOCOBOW NOJIOCTM reMoBI0KOM U yKN1ablBaHNEM
CMOYEHHbIX TYPYH[, B 061aCTb peLLIeT4yaTon Nnasyxm u co-
YCTUI Nagdyx, a Tak>Xe PbIXJI0M nepegHen TaMmnoHanon.

CenTonnacTuka ABngeTcs 0gHOM 13 Hanbonee pac-
NPOCTPaHEHHbIX ornepauuin B nop-otaeneHnn. Mol Bbl-
NOJIHAEM ee Kak C BU3yalibHbIM KOHTPOJIEM, TaK N C 9H-
[0CKONUYeCKM CONpPoBOXAEHNEM. Ha aTane pa3pe3os
1 cenapoBKU CINM3NCTOM N HAAXPALLHULbI 0ObIYHO KPO-
BOTEYEHWN He Habnoganu, a B TO BpeMs Kak npucTynanm
K MaHUMYNSUMAM B XPALLLEBOM M KOCTHOM OTAeNax nepe-
ropoaku, 3a4acTyto npmberanu K TamrnoHaae onepauu-
OHHOW NONIOCTM TYPYHOAMM C reM0OBJIOKOM Ha 2 MUHYThI,
nocJrie 4ero noJiIoCTb Obisia xopoLlo 0603prma U NpensaT-
CTBWIA ANg AaNibHEALLMX MaHUMYASLUNI He Oblno.

Y nauneHToB ¢ runeptTpodureit Markoro Heba mn pox-
xonaTuen Mbl BHadasne npoesoaunun obcnenosaHmne
Ha nosMcoHorpade 1 NPy HaNN4YMKU NOKa3aHun K XMpyp-
rM4eCcKoOMy Jle4eHUI0 UCNOJIb30BaIu PaAVNOBOJIHOBOMN
komnnekc Curis unum Surgitron. MOHONONSAPHBIM 3/1EKTPO-
[OM B BUJE UMbl B PEXMME «pa3pes Mntoc Koarynaums»
Mbl CCEKasnun YacTb 3aHUX HEOHbIX AyXeK, YaCTUYHO
Msirkoe HebOo 1 YacTb A3bluka. B peaynbrate aToro msr-
koe HebO CTaHOBWJIOCh BhILLE, a 3eB — O0JIEE LUMPOKUM
n 6onee «kBagpaTHbIM», YHeM paHee. Msarkoe He6o 0busb-
HO KPOBOCHaOXaeTCs, B CBA3U C YEM Y TPETU NALMEHTOB
Habnoganocb kposoTeveHne. OBbIYHO Mbl MPUXUMANK
KpOBOTOYaLLME YH4aCcTKM TaMNOHOM, CMOYE€HHbIM reMo-
610KOM, Ha 2 MUHYTLI U NP HEOBXOANMOCTM Koarynim-
poBassin Mesikue CoCyabl LUapUKOBbLIM 31eKTPOLOM. B na-
naty 60JibHble TPAHCMOPTUPOBAJNCH C «CYXOl» PAHOMN.

HakoHeu, npn onepaumnsax Ha COCLEBUAHOM OTPOCTKE
1 cpefHEeM yxe KpOBOTOYMBOCTb TKaHel ObiBaeT aocTta-
TOYHO BbICOKOW, 0COBEHHO NPU HANNYUKM aKTUBHON dasbl
BOCMaJsieHus. Ha Bcex aTanax BMeLllaTensCcTsa Ham rnpu-
X04MNoCb ncnosib3oBaTb remobsiok. BHavyane npu pas-
pesax 1 OTCJIOMKe TKaHen, 3ateM Npu MaHUMyNALUUAxX
Ha KOCTHU, a TakXe No 3aBepLUEeHUn ornepaunm (B aHTPym
1 6apabaHHyo NONOCTb Mbl 3aKanbIBaAu LWNPULEM Npe-
napart v npuxumanu TypyHaamm Ha 1,5-2 MUHYThI).

MOXHO OTMETUTb, 4TO AJINTENILHOCTb onepaumnn
npuv BCEX BUAAxX NaTtonornm npakTM4eCckn He yBenimnacs,
NMOCKO/bKY BMECTO HaCTblX OCTAaHOBOK AJ19 reMocTaTu-
YeCKUX MaHUNynauni (NpoMakuBaHue, oTcacbiBaHue
KPOBU, Ha/IOXeHne 3aXXMMOB U T. [.) Mbl B rpoLecce
BMellaTeNbCTBa OAUH-ABA pa3a OCTaHaBNNBaJINCh
0515 BO3aencTeuns remo6,10kom Ha 1,5-2 MUHYThI.

Mbl cpaBHWUAM NOCeonepaLmnoHHbIn nepmog, y 06-
cnenyembix naumeHToB (188 yenosek — | rpynna) ntemu,

JINTEPATYPA

KTO paHee nepeHec aHaNornyHble BMeLaTenbLCcTBa
6e3 npumeHeHns remobnoka (160 yenosek — Il KOHTPOJIb-
Hasa rpynna). Okasanocsk, 4To B | rpynne paHHme nocne-
onepauMOoHHbIE KDOBOTEYEHNS MOCIE TOH3UIIKTOMUN
(B NnepBble CYTKK) OblIN OTMEYEHbI JIULLbL Y OAHOMO Nna-
LuMeHTa, Torga kak y 6osbHbix || rpynnsl nx 6ui1o 3. MNo-
Cne 3HA0HAa3aNbHbIX BMELLATENLCTB BCEM MaLMEHTAM
CTaBUAU rEMOCTATNYECKME TAMMOHbI Ha 2 CYTOK, M MO-
cne nx yoaneHns Mbl OTMETUN BbIPAXXEHHbIE HOCOBbIE
KpoBoTe4deHna y 3 naumeHToB | rpynnei ny 5 — 1l rpynnei.
Mocne onepaumii Ha yxe y 60nbHbIX 06eunx rpynn KpoBo-
TeYeHWn He 0BHapPYXEeHO.

OnntensHocTb NpebbiBaHMS B CTaLMOHape onpene-
nsnack 06LWMM COCTOSIHMEM BOJILHOT O, BBIPAXXEHHOCTHIO
©051eBOro CUHAPOMA, TEMMNEPATYPHOW peakLmei, kap-
TUHOM 3a>XXKMBMIEHUS B TOH3UISIPHBIX HULLAX, MONIOCTU
HOCa U TpenaHauWOHHOW NONOCTKU, a TakXe KOXHOMN
paHbl. Mbl OTMETUAN, YTO Y NALMEHTOB | rpynnel cpea-
HSA9 NPOAOIKNTENBHOCTb FOCANTANM3aLum cocTasmnna
3,2 Konko-aHsA, Torga kak Bo Il rpynne oHa oka3anach
4,1 KOVMKO-OHS.

JDanee mbl nonpo6oBann oueHUTb OJINTENBHOCTb
peabunutauunm nocne BbINMUCKM U3 cTaumoHapa. Ham
y0anocCb CBA3aTbCs N0 TenedOHy 1 3IeKTPOHHOM MNo-
yTe ¢ 77 naumeHTaMu 4yepes MecsL, Nocne BbiMUCKN
13 cTtaumoHapa. lNonyyeHHble oaHHbIE CBUAETE b-
CTBOBaJIN O TOM, 4TO BOJIbHbIE | rpynnbl, NepeHecLIne
TOH3UINSKTOMMIO U 3HO0HA3abHbIE BMELLATENbCTRA,
MOJIHOCTbIO BOCCTAHOBUIUCH U CMOMN NPUCTYNUTb
K paboTte unm y4ebe B cpeagHem Yyepes 5,3 oHa gomall-
HEero pexvma, Torga kak naumeHTsl [l rpynnsl oTMeTnnm
MOJIHYIO TPYA0CNOCOOHOCTL Yepes 6,0 oHS.

Mbl CBA3aNM 9TV AaHHbIE, BO-MNEPBbIX, CO CHMXEHU-
€M CTeNneHn KPOBOTOUMBOCTM PaHbl B MpoLecce onepa-
LMK 1 NOCNEO0NepaLnoHHOr0 Nepnoaa, MOCKOJbKy paHa
0e3 KPOBSHbLIX CrYCTKOB yyLle O4YMLLLAeTCS U paHbLle
rpanynmpyet. Bo-BTopbIx, 06pa3oBaHune 6akTepuLmMOHONM
NAEHKN Ha PaHEBOW NOBEPXHOCTM yNy4LlaeT NpoLecc
pereHepauum n CokpaLLaeT CPokM 3axueneHus. M Ha-
KOHeL,, B-TPETbUX, HANIOXEHNE KPOBOOCTAHABNNBAIOLLINX
3a>XMMOB Ha COCYbl I MATKME TKaHW BbI3bIBAET NLLIEMUIO
B 9TOM 30HE, MPOBOLMPYET JIOKabHbIE HEKPOTUYECKNE
M3MEHEHNS U TEM CaMbIM YOJIMHAET MPOLECC OUULLEHMS
1 32XVBJIEHMSI PAHEBOM NOBEPXHOCTN.

Taknm 06pa3om, Mbl BbISICHUIIN, HTO UCMNOJIb30BaHMe
npenapara reMob,10K NO3BONSET HE TOJIbKO ONTUMMU3NPO-
BaTb MPOLECC Onepauum B NONI0CTU HOCA, MOTKN 1 yXa,
HO 1 NpeaynpeanTb BO3MOXHbIE OCITOXHEHUS, YCKOPUTb
3aXMBJIEHNE PaHbl, COKPATUTb CPOKM TPYAO0BOM U COLLU-
anbHOW peabunutaumn.

1. OcoBEHHOCTM 3NUAEMMOSIOr NN XPOHNYECKOrO TOH3UININTA B COBPEMEHHBIX YCIIOBUSIX OKa3aHWS CreLmMann3npoBaHHoM lop-
nomowm / A. N. Kptokos, A. B. AkceHoBa, A. ®@. 3axapora [u ap.] // BecTHuk otopmHonapuHronorum. — 2013. — Ne 3. - C. 4-7.

2. OueHka apPEKTUBHOCTM rEMOCTATUYECKOrO AeNCTBMA NpenapaTa «[eMo610K» NPy NOAOCTHLIX U 3HAOCKOMMYECKNX BME-
warenbcTtBax / A. B. NnotkuH, E. XK. Mokposckui, . B. BopoHoBa [n ap.] // BECTHNK COBPEMEHHOWN KNUHUYECKON MEOULNHDI. —

2015. -T. 8, Bbin. 1. - C. 56-61.
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SUMMARY. The hemoblock has been suggested for surgery
in the following operations: tonsillectomy, nasal polypotomy,
septoplasty, uvulopalatorection, separate atticoanthrotomy. A more
favorable course of operation itself and the postoperative period
has noted.

Surgical interventionsin the head and neck are always
associated with more or less tissue haemorrhage due
to an abundant blood supply, possible clotting disorders
and other causes [1]. A large number of medications
and instruments have been proposed to reduce wound
bleeding both during surgery and in the postoperative
period, but all of them do not promise the absence
of complications, so the search for new agents
and methods of surgical intervention continues.

One such agent that has appeared in recent years
is hemoblock: a 1% aqueous solution of incomplete silver
salt of polyacrylic acid containing silver nanoparticles.
The hemoblock has a haemostatic and bactericidal effect
and accelerates platelet haemostasis by increasing blood
viscosity and platelet aggregation. The product forms
a polyacrylate matrix structure on the wound surface.
The mostimportant component for a homogeneous film
is the simultaneous growth of the protein structure, inde-
pendent of the morphology and composition of the dama-
gedtissue. The silverionsin the film provide an additional
aseptic media that promotes biotissue regeneration [2].

The effects of the hemoblock on wound surfaces have
been studied in various specialties (surgery, gynaecology,
proctology), but we were unable to find any publications
onitsusein ENT surgery. Therefore, we tried to evaluate
the effectiveness of hemoblock in ENT patients.

The product was used during tonsillectomy
(65 patients), nasal polypotomy (43 patients), septoplasty
(47 patients), uvulopalatoplasty (22 patients) and split
atticoanthrotomy (11 patients). There were 77 females
and 111 males out of 188 patients. The age ranged from
18 to 70 years. All of them were admitted to the ENT
department routinely after outpatient examination.
The surgeries were performed under local anaesthesia
(115 patients) and under general anaesthesia (73 patients).

Experimental and clinical Ne 1 (04)
OTORHINOLARYNGOLOGY 2021
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Mechanical and high-tech instruments (Surgitron
radiofrequency generator (USA) and Curis (Germany))
were used during the intervention. Hemoblock was soaked
in gauze tampons that were pressed to the wound surface
for 1-2 minutes, after which the subsequent stages
of intervention were performed. Hemoblock tampons
were used 2-3 times at different stages of surgery.

Thus, after separation of the upper pole of the tonsil
during tonsillectomy, hemoblock tampon was placed
between the tonsil capsule and the tonsillar fossa
for 1.5-2 minutes, after which the tonsil was finally
separated and removed. A similar tampon was then placed
in the tonsillar fossa for 2 minutes and, if necessary,
small vessels were coagulated with a monopolar radio
frequency ball electrode.

Nasal polypectomy and polysinusotomy (with hinge,
shaver, forceps) was completed by irrigating the nasal
cavity with a hemoblock and placing moistened gauze
drain sponges in the ethmoid air cells and cell junctions,
as well as by loose anterior tamponade.

Septoplasty is one of the most common ENT
operations. We perform it with both visual control and
endoscopic guidance. No bleeding was usually observed
at the stage of incisions and separation of mucosa and
perichondrium, and when we started manipulations
in the cartilaginous and bony parts of the septum, we
often resorted to tamponade of the operating cavity
with hemoblock gauze drain sponges for 2 minutes,
after which the cavity was well visible and there were no
obstacles for further manipulations.

Patients with soft palate hypertrophy and rhonchopathy
were first examined with a polysomnograph. If
surgical treatment was indicated, we used the Curis
or Surgitron radio frequency system. We excised part
of the palatopharyngeal archs, part of the soft palate
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and part of the uvula with a monopolar needle electrode
in "incision plus coagulation” mode. As a result, the soft
palate became higher and the pharynxwider and squarer
than before. The soft palate is profusely supplied with
blood, so a third of patients had bleeding. We usually
pressed the bleeding areas with atampon moistened with
ahemoblock for 2 minutes and, if necessary, coagulated
the small vessels with a ball electrode. Patients were
transported to the ward with a dry wound.

Finally, during operations on the mastoid process
and middle ear, tissue is bleeding quite a lot, especially
if there is an active inflammation phase. We have had
to use a hemoblock at all stages of the intervention:
inthe beginning, during incisions and tissue detachment;
then during manipulations on the bone; and at the end
of the operation (we injected the drug into the antrum
and tympanic cavity with a syringe and pressed it with
gauze drain sponges for 1.5-2 minutes).

We can note that the duration of all surgeries
hardlyincreased, because we stopped for hemoblock
treatment once or twice for 1.5-2 minutes instead
of frequent stops for haemostatic manipulations
(dubbing, blood suctioning, applying clamps, etc.)
during the surgery.

We compared the postoperative period
in the examined patients (188 patients for group I)
and in those who had previously undergone similar
interventions without using a hemoblock (160 patients
for control group II). In Group I, only one patient
had early postoperative bleeding after tonsillectomy
(in the first day), while there were 3 patients in group Il.
After endonasal interventions, all patients received
haemostatic tampons for two days, and we observed

REFERENCES
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PE®EPAT. B naHHOM nccnenoBaHum npenctaBieHbl OCHOBHbIE
CTPYKTYpPHbIE N GYHKLMOHaNbHble cybnonynaumum ydT-numdounTos,
dopmMupyoLLMECS B YCNOBUAX MPOTUBOOMNYXONEBOr0 UMMYHUTETA,
3bdEeKTbI KOTOPbIX CMOCOOHbBI XapakTepPM30oBaTbCs Kak Npo-, Tak
M NPOTUBOOMNYXOSIEBON aKTUBHOCTbIO, Y4TO ABASETCSH UMMYHOJO-
rMYeCcKoin 0COBEHHOCThLIO MNALLMEHTOB C OMyXONsIMU MONOCTU HOCA
1 OKOJIOHOCOBbIX MA3yX 1 MOXET pacCMaTpMBaTbLCS Kak NoTeHUManb-
HbI AMarHOCTUYEeCKN 3HaYNMbIi BoMapkep 3510Kka4eCTBEHHOCTU
OnyXxofieBbIX NPOLECCOB.

KJTKOYEBBIE CJTOBA: onyxoau nosocTy HOCa U OKOJTOHOCOBbIX
nasyx, numdongHboie knetkn, ydT-numdounTol, Y-UHTEPDEPOH,
MHTEpNenkKnH-17.

BeBepeHue

Cneuundunka nobpoka4eCTBEHHbIX M 3/10KAYECTBEHHbIX
HoBOOGpa3oBaHuii nonocTn Hoca (MH) 1 0KoNIOHOCOBbIX
nagyx (OHI) npeacTaBnsgeT HayYHO-NPaKTUYECKUINA HTE-
pec 1 TpebyeT NpucTanbHOro naydyeHus. CornacHo aaH-
HbIM INTEPaTypbl, 310Ka4€CTBEHHBbIE Onyxonu MH n OHI
coctanaioT 1-3% OT 3110Ka4EeCTBEHHbIX OMYX0OJIEN BCEX
nokanusaumi [2, 19]. Yncno BHOBb BbISIBNIEHHbLIX C/y4aeB
3110Ka4YecTBeHHbIX HoBooOpa3osaHuit NMH 1 OHIN B Pe-
cnybnuke benapyck gocturaet 75-85 cnyvaes B rog.
MukoBbI ypoBeEHL 32601EBAEMOCTI MPUXOLUTCS Ha NS~
TOE U1 LLUEeCTOE AECATUNETUSA X3HN. CTaHAAPTN30BAHHbIN
nokasaTesib 3aboneBaemMocTu B Pecnybnvke benapycb
B 2018 rogy coctasun 0,46 Ha 100 000 HaceneHus. bo-
nee 4yemy 76% naumMeHTOB 3/10KAYECTBEHHbIE OMYXOsun
MH n OHIM BbigBnAtoTCA B -1V cTaguax. OgHoroanyHas
netanbHOCTbL B Pecnybnuke benapycb B 2018 roay co-
ctasuna 23,6% [3].

JaHHasa rpynna 3aboneBaHuii xapakTepuayeTtcs
MYNbTNHAKTOPUASIBHOM 3TUOIOTUEN, BKIOHaOLWen
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SUMMARY. This study describes the main structural and functional
subpopulations of ydT-lymphocytes that form under conditions
of antitumour immunity the effects of which can be characterized
by both pro- and antitumour activity whatis animmunological feature
of patients with tumours of the nasal cavity and paranasal sinuses
and can potentially be considered as a diagnostically significant
biomarker of malignancy of tumour processes.
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reHeTn4ecKylo NpenpacnosioXXeHHoCTb (accoumauma
¢ HLA-B17, HLA-Bw26), dakTopbl OKpyXaloLen cpeabl
M XPOHMYECKYIO NHpEKLMIO (BUpYC dnwitenHa — bapp,
repnec-supyc 4-ro Tvna, BUPYC NanuiiomMbl 4eoBeKa
16-ro Tmna) [1, 19, 21].

OcHoBHas npobsiema 3ak/o4aeTcs B OTCYTCTBUN
BnomapkepoB/NpeaAnKToOpPoB paHHero o6HapyXxeHus
3/10Ka4eCTBEHHOI0 NMPOLLECCa M B CBSI3U C 3TUM NO3OHEN
ONAarHOCTUKKM 3/10Ka4eCcTBEHHbIX onyxonern MNMH n OHI,
4TO AABNSIETCA NPUYNHOM cnaboit 9 PekTUBHOCTU JIeHeHUs
M HU3KOM BbIXKMBAEMOCTU NALLNEHTOB.

MpuHMMaa BO BHUMaHMeE, 4TO MMMYHHasa cuctema
UrpaeT BaXHYIO POJib B KaHLLEPOreHese, a Takxe B Ama-
rHOCTUKE 1 npodunakTmke passutusa paka MNH n OHI.
Onpepensas nporpeccMpoBaHVe ONyxonnm U ee OTBET
Ha UMMYHOTepanuio, NoOHMMaHne MMMYHOJIOTMYEeCKUX
MexXaHNU3MOB NPUBELET K Yy4LLIEHUIO cTpaTudunkaumnm
NnaumMeHToB, NPOrHO3MPOBaHNIO Pa3BUTUSA 3aB0NeBaHUS
1 onpeneneHnto oNTMMalbHbIX METOLOB UMMYHOTEpPa-
nun. Tak, c 04HOMN CTOPOHbI, JIOKaJIbHOE MUKPOOKPYXEHME
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OMyX0JIN XapakTepPU3yeTCs USMEHEHUSIMU B MOMNYNSALMSIX
VIMMYHHbBIX KJIETOK M KOHTPOJIbHbIX TOYKaxX UMMYHUTETA,
BKJIIOYasi B3aUMOLENCTBUE KOUHTMOUTOPHbIX PELLENTOPOB
CTLA-4 (cytotoxic T-lymphocyte-associated antigen 4),
PD-1 (programmed death-1), TIM-3 (T-cellimmunoglobulin
domain and mucin domain 3), LAG-3 (lymphocyte activation
gene 3), BTLA (B and T lymphocyte attenuator) Ha numdo-
uMTax co ceommu nuraHgamm. C opyror CTOPOHbI, CUHTES
0nyxoneBbix GakTOPOB NPMBOANT K HapyLLleHWio 6anaHca
B CTOPOHY MMMYHOCYMNPECCUKN, CNOCOOCTBYS YCKONb3a-
HUIO OMYXOJIEBbIX KNETOK OT MMMYHOJIOTMYE€CKOro Ha-
3o0pa. Cpean MONeKynsipHbIX MEXaHN3MOB BblAENSIOT!
He0CTaTOUHYIO NN U3MEHEHHYIO 9KCNPECCUIO MOJIEKYI
MHC | knacca (major histocompatibility complex 1) Hapsiay
C MOBbILLEHHOM 3KCNPECCUEN aHTUFEHOB, MHAYLMPYIOLLMX
T-KNETOYHYIO TONIEPAHTHOCTh; YCUIIEHNE CUHTE3a UMMY-
HOCYMPECCUBHbIX LLUTOKVUHOB (MHTepnenknH-10 (IL-10), IL-6
v TpaHchopmupytowmii paktop B (TGFB)); abeppaHTHYIO
aKTUBALUMIO TPAHCKPUNUMOHHOroO pakTopa STAT3 n NF-kB,
onocpeayoLmx, COOTBETCTBEHHO, TPAHCAYKLMIO CUrHa-
na ot IL-6 n TGFB [10, 13]. B cBoto ouepenp, onncaHHble
MOJIEKYNSAPHbIE COBLITUS GOPMUPYIOT ONpPeneneHHbll
cyOnonynsiuMOoHHbIA COCTaB MMMMOUOHbLIX KNTETOK Kak
B CUCTEMHOW LIMPKYNSLUKA, Tak 1 I0KaNbHO MHOUNBTPU-
PYIOLLMX OMYXO0b, GYHKLMOHANbHbIA NOTEHLLMAN KOTOPbIX
MOXET XapakTep130BaTbLCS, C OAHOM CTOPOHbI, LUTOTOKCU-
4eCKNUMM peakuusiMn, a ¢ ApYro CTOPOHI, cnocobCcTBO-
BaTb GOPMUPOBAHNIO UMMYHOCYMPECCUBHOIO COCTOSIHUS.

BbiCOKOI NPOTUBOOMYXONEBOM akTUBHOCTbIO 0bna-
patoTt Heknaccuyeckune T-nnMmdounTbl C YO T-KNEeTOUHbBIM
peuentopomMm (TCR — T cell receptor), kKOTOpble xapak-
TepuaytoTcsa He MHC-peCcTpuKTMpOBaHHbLIM pacno3Ha-
BaHMEM aHTUTE€HOB, BbIPAXEHHbIM LLUTOTOKCUYECKUM
MnoTeHUMasnoM, N COCTaBNASAIOT OCHOBHOM 3aLLUNTHbLIN
KOMMOHEHT MMMYHHOW CUCTEMbI CNN3NCTLIX [16]. TeTe-
pPOreHHoCTb YO T-nnMdoUMTOB 00YC/IOBIEHA BbICOKUM
nonumopdmnamom yOTCR, BaprabesibHble A0MEHbI KOTO-
pOro KoaupyoTcs 3 OCHOBHbIMM VO-reHamMn 1 He MeHee
yem 6 Vy-reHamu, 4To onpeaensaeT 00/bLLMIA NoTEeHUMa
K POPMUPOBAHNIO Pa3HOOBOPA3HBIX JINraHL-CBA3LIBAIOLLMX
Y4aCTKOB MO CPABHEHMIO C aHTUTE€HHbIMU PeLEenTopamm
afT- u B-numdpoumtoB. AHaNornyHo aBT-numeoumtam
yOT-kneTkn cnocobHbl nonspuaoBatbes B YO T 1-kneTku
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(cunTesnpytowwme YIFN nTNFa), ydT1/17-knetkm (CuHTe-
sunpyowme YIFN nIL-17), ydT17-kneTkm (CuHTEe3npyowme
TONbKO IL-17), ydT2-kneTkn (cnHtesmpyiowme IL-4), dbon-
nvkynsipHble B-xennepHoble YO Tfh-kneTku (CMHTE3MpYyIo-
wue IL-4, IL-10) n perynaropHble FOXP3*ydTreg-knetku.
[MokazaHo, 4TO NMPAMbLIM U HEMNPSIMbIM NPOTUBOOMYXO-
nesbiM addekTom obnagatoT yOT1-kneTkun (BbipakeHo
akcnpeccupytot CD56* deHoTun n BoBNEKAOTCS B LUM-
Tonutuyeckme peaxkumn) n ydTfh-knetkm (ycunmsaiot
co3peBaHune B-numpouunToB n aHTuTenoodpasoBaHue),
B TO BpeMms kak yoT17-knetkn, FOXP3*ydTreg-kneTkn
OEeMOHCTPUPYIOT NPOTYMOPOreHHoe AeNCTBUE 3a CHET
dopMrpoBaHMS MMYHOCynpeccun [12, 22].

Taknm 06pa3om, onpeaenieHne MMMYHOJSIOrMYeCKnX
0COOEHHOCTEN TeYeHNss 40OPOKaAYECTBEHHbIX 1 3/10Ka-
4YeCTBEHHbIX HOBooOpasosaHuii NMH 1 OHIN aBnaeTcs
BbICOKOAKTYyaJIbHbIM HarnpasfieHUeM, KOTOPOe MNO3BOJSINT
YTOYHUTb N CUCTEMATU3UPOBATHL HOBbIE MEeTO4bl AVa-
FHOCTUKU 1 Tepanun, a Takxe nocriefoBaTesSibHOCTb UX
npUMeHeHnsa ansg NpopunakTUKyU OCNIOXHEHNN N BO3-
HUKHOBEHWS PELNAMBOB 3a060NeBaHus.

Lenb uccneposaHunsa

OueHka ocobeHHOCcTeM cybnonynsaLumMoHHOro cocTaBa
1 PYHKLMOHAIbHOIrO COCTOSIHUSA TIMMGOUUTOB nepuode-
PUYECKOW KPOBU Y NALMEHTOB CO 3J/10KA4€CTBEHHbIMMU
HoBooGpa3zoBaHusamMu MH n OHI.

MaTtepuanbi n MeTOoAbl UCCNIEA0BaHUSA

MaTtepuanom ans nccnefoBaHns SBUNMCL 06pasupl
LLeNTbHOM BEHO3HOM KPOBY 13 NauneHTOB C ONyXOnsiMu
MH 1 OHI1 (8 My>XU4MH 1 5 XEHLUMH, CpeaHuIn BO3PacT —
56,0 [42,0 + 65,0] rona) — ocHOBHas rpynna, HaxoamB-
LaACs Ha CTauMOHapPHOM JIe4EHUN B OHKOJIOrMYECKOM
oTaeneHnn onyxoJeii ronossl v wewu 'Y «PecnybnnkaH-
CKU HAY4YHO-MNPaKTUYECKNI LLeHTP OHKOJIOMNn U Me-
OnunHckon pagmnonorum nmedn H. H. AnekcaHgpoBa».
N3 H1Xy 7 4enoBek AnarHOCTUPOBAHbI 3/10Ka4€CTBEHHbIE
onyxonu MH 1 OHI (rpynna 1), y 6 yenoeek — nobpoka-
YyeCTBEHHbIE Onyxonu (rpynna 2). lpynny cpaBHeHUs Co-
cTtaBunu 13 340POBbLIX JOHOPOB aHANOrMYHOI0 BO3pacTa.
KnuHnko-gemorpadunyeckas xapakTepucTmka naumeH-
TOB 1 3[10POBbLIX JOHOPOB NpeacTasfieHa B Tabnvue 1.

Ta6nunya 1

KnuHuko-pemorpadpuyeckaa xapakrepuctuka naumeHToB ¢ MH v OHIMN n 380poBbLIX JOHOPOB

Mpynnbi AwnarHos Kon-Bo I;In%:(’ Bor:(-x};‘):':?T, n gﬁﬂ{’lﬁgggﬂﬁ:ﬁ:ﬁm ggg;ﬁ% E;g :.sr:
fpynna (?ﬁ&%a;f Ak w OHIN 7 4/3 [47,?74%2,2] [2,03404,01 [8,519 e 2,7]
Mpynna 2 ﬂmpocfﬁ;fg;ﬁewb'e 6 3/3 (30,0 > 0] - [3,02'20,5]
Egg:Zqu 340poBble JOHOPLI 13 5/8 [36,81’919,0] - -
Ne 1 (04) dKkcnepuMeHTaNibHas U KJIMHUYecKas
2021 OTOPUHOJIAPUHIOJIOIUA
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OnpegeneHne noBepxHOCTHOro peHoTuna ammeons-
HbIX KJIETOK [1epurgepun4eckor KpoBU METOLOM MPOTOYHOM
uutogpyopumeTpun. ns onpeaeneHns OCHOBHbIX MOMy-
NAuUnin TIMMOONOHbIX KJIETOK B LIENIbHOM Nepndepryeckomn
KPOBM UCMONb30BAaNN 2 NaHENM MOHOKJTOHASIbHbIX aHTUTEN
TetraCHROME: CD45-FITC/CD4-RD1/CD8-ECD/CD3-PC5
n CD45-FITC/CD56-RD1/CD19-ECD/CD3-PC5 (Beckman
Coulter, CLUA)). UneHTUdMKaumo cybnonynsiLlMoHHOro Co-
ctaea Yo T-nuMdoumMTOB NPOBOAWIIN C UCMOJIb30BAHNEM
naHenn MOHOKJIOHaNbHbIX aHTuTen DuraClone IM TCRs
(yOTCR-FITC/aBTCR-PE/HLA-DR-ECD/V51TCR-PC7/CDA4-
APC/CD8-AF700/CD3-AF750/V52TCR-PB/CD45-KrO
(Beckman Coulter, CLLUA)). Pernctpaunto pe3ynbraTtos
n3amepeHuns ebinonHanu Ha 10 000 CD3*T-numepoumtos
nnn 1000 ydT-numdoumTtos Ha 10-kaHaNBHOM NMPOTOYHOM
umtopnyopumeTpe Cytoflex (Beckman Coulter, CLLIA).

BbineneHve v KynbTUBUPOBaHNE MOHOHYKJ1€ap0B
nepungepundeckori Kposu. Nepmndeprnyeckyto KPoBb OT-
Oupann B CTEPUJIbHbIE NPOBUPKM C renapuHom, pas-
Boaumnn 1:1 pmanonornyeckmm pacTBOPOM, Hacnamea-
1 Ha rpaameHT nnotHocTu Histopaque-1077 (Sigma,
lrepmanns) n ueHTpmudyruposanm B TedeHve 30 MUHYT
npu 1500 06/MuH npn 4 °C. Obpa3oBasLueecs nHTepdas-
HOE KOJIbLLO MOHOHYKJ1IeapoB rnepudepmnyeckomn Kposm
(MMNK) otbupanu B cTepusibHbIE NPOBUPKN U OTMbIBA-
nn aBax bl B GU3M0N0rM4eCKOM PacTBOPE B TEYEHME
10 MuHyT npm 1500 06/mMunH 1 4 °C.

MMMK kynsTuBMpoOBanmM B NOJIHOW NUTaTENIbHOMN
cpene Ha ocHoBe RPMI-1640 (BioWhittaker, CLLUA),
10%-Holi aMBpuoHabHOM Tensybei cbiBopoTkM (Gibco,
lepmanug), 2 MM L-rmiotamuHa (BioWhittaker, CLUA),
1%-Horo aHTMGMOTMKa-aHTUMMKOTUKA (Gibco, Mepma-
Hus), 100 ME/mn IL-2 (Fluka, lfepmaHmns) B npncyTcTBUN
nnun otcytcteum 20 MKM nzoneHTeHunnnmpodocdarta
(IPP, Sigma, lepmanus).

OnpegneneHne BHYTPUKIETOYHON MPOAYKUNN Ly-
TOKMHOB B KyJsibType MIK meTtoaom rnpoTo4YHOM UNTO-
¢pnyopumetpuy. CnoHTaHHYO 1 IPP-nHayunpoBaHHyio
NPOAYKUMIO LMTOKUHOB YO T-nnumdoumTammn oueHmBa-
nn yepes 3 gHa kynetuBmpoBaHusa MIK. Ana konnye-
CTBEHHOr0 onpeaeneHns ypoBHS BHYTPUKIETOUYHOMN
npoaykuuun y-uHtepopepoHa (yIFN) u IL-17 3a 4 yaca
[0 OKOHYaHUS KynbTuBnpoBaHus nobasnsanm 10 Hr/mn
dopbon-12-mupucrtar-13-ayetata (Sigma, lrepmaHus),
1 MKr/MN KanbuneBowm conu noHomumymHa (Cayman
Chemical, CLLUA) 1 10 mkr/mn 6pedensanHa A (Cayman
Chemical, CLLUA) c nocnenyowmm okparumeaHmem MK
MOHOKJIOHAJIbHbIMU @HTUTENAMN K MOBEPXHOCTHbIM
mapkepam T-numpouuntor (CD3-FITC n ydTCR-PC7,
Beckman Coulter, CLLUA) u ganbHenwen pukcaym-
en knetok B TedyeHmne 10 MuHyT 4%-HbiM PacTBOPOM
napadopmanbgernga B prU3nonorm4eckom pacteo-
pe. [locne OoTMbIBaHNA KJIETOK LeHTpudyrmposa-
HMem B TedeHne 5 MuHyT npu 1500 06/MuH k MIMK
no6aBnann MoHokoHanbHble aHTUTeNa IFNy-PE
(Beckman Coulter, CLUA) n IL-17-PerCP (R&D Systems,
CLUA). YueT pe3ynbTatoB NpOBOAMIM HA MPOTOYHOM
untomeTpe Cytoflex Ha 1000 yd T-numdpounTax.

JKcnepuMeHTaNbHasa U KIMHUYecKas Ne 1 (04)
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Craructnyeckuii metoq. CTaTtnctTnieckyto oopadboTky
OaHHbIX NPOBOAMAN C UCNOJSIb30BAHVUEM CTAaHOAPTHOrO
naketa Statistica 8.0 (StatSoft Inc., CLLA). lns onnca-
TENbHOW CTAaTUCTUKN NCCNERYEMBIX FPYMMN UCNO/Ib30BaN
nokasaTrenu MeAnaHbl, HAXKHErO U BEPXHErO MPOLEHTU-
nem (25-in 75-n npoueHtunen). OnpepeneHmne 4OCTO-
BEPHbIX PA3NYnin MEXAY CPABHMBAEMbIMU rpynnamMm
OCYLLLECTBASANMN HENAPAMETPUYECKUMUN KPUTEPUAMMN:
U-kputepuit MaHHa — YUTHU 1 kputepuin BunkokcoHa.
Paznnuuga cumtannucb CTaTUCTUYECKN 3HAYUMbBIMU
npu p < 0,05.

Pe3ynbTtathl uCCNenoBaHuUS

XapakTepuctvka OCHOBHbIX IMMGOUAHbBIX MOMyJis-
uni y naumeHToB ¢ [TH 1 OHI. KonnyecTBEHHbIN COCTaB
OCHOBHbIX 1 MUHOPHbIX NONYNauuii (MM OLNTOB Nepu-
depunyeckor KpoBM NaumMeHTOB NCCNeayEeMbIX FPyMn
npencTtassieH B Tabnuue 2.

Y nauneHToB CO 3/10Ka4eCTBEHHbIMY HOBOOOPa30-
BaHMSMU KOJIMYECTBO Kiaccuyeckux T-numpounTos
C AR T-KJIETOYHBIM PELLENTOPOM CTATUCTUHECKU 3HAYMMO
He OTNINYaNOCh OT aHAIOMMYHbIX MOKa3aTenen B rpynne na-
LMEHTOB C 1,06p0oKaYeCTBEHHLIMU OMYXONAMU 1 3L0POBbIX
DOoHOopoB. MiccnepnoBaHme cyGnonynsiuMoHHOro coctTasa
aBT-nmMdounTOB BEISBUIIO NepepacnpeneneHmne KNneTok
Yy MauueHTOB rpynnbl 1 — CHUXEHUE OTHOCUTENBHOMO
copepxaHusa CD3*CD4'T-xennepos (p = 0,01) n ysenu-
yeHwue nyna uutotokcudeckmnx CD3*CD8*T-numdoumTos
(p =0,02) oTHOCUTENBHO 34,0POBbLIX LOHOPOB.

Hapsiay ¢ 9TMM y NauveHTOB CO 3/10KaY€CTBEHHbI-
MM HOBOOBOPa30BaHMAMN YCTAHOBJIEHO CTATUCTUYECKM
3HAYMMOE YBENMYEHNE OTHOCUTENBHOIO KOMYECTBA
Yo T-numdounToB. NMpr 3TOM KONMYECTBO HATYPANbHbIX
kunnepHbix knetok (HK-knetkun, CD56*-numdounTsl) cTa-
TUCTUYECKM 3HAYMMO HE Pa3N4anoCh B UCCNEQYEMbIX
rpynnax. Kpome Toro, y naLmeHToB CO 310Ka4€CTBEHHbI-
MM HOBOOBOPa30BaHMAMN YCTAHOBJIEHO CTATUCTUYECKM
3HAYNMOE CHUXeHME abCOIIOTHOrO U OTHOCUTESIBHOTO
konunyecTtea B-knetok (CD19*-numdounTtbl) OTHOCU-
TENbHO NALMEHTOB rPynrbl 2 1 rPynnbl CPABHEHWS, YTO
MOXET SBNIATbCHA 3aKOHOMEPHbIM PE3Y/ILTATOM CHUXE-
Hua konnyectea CD3*CD4'T-xennepoB nnu akTUBHOMN
ondoepeHumposkmn CD19*-numdounToB B nnasmaTu-
yeckue KneTkn. KonmyecteseHHble nokasarenm numaoo-
LMTOB NepmndepmnyHeckon KpoBM NaLMeHToB ¢ Jobpoka-
4eCTBEHHbIMM 06Pa30BaAHUSIMY CTATUCTUHECKUN 3HAYMMO
HE OTAINMYaNUCb OT NoKasaTenen rpynnbl CPABHEHMS.

Takmm 06pa3om, y NauMeHToB CO 3/10Ka4€CTBEHHbLIMU
HOBOOOpa30BaHUAMN HabN4aeTCA akTUBaLMS Kac-
CMYECKOro 1 HEKNIACCM4ecKkoro T-k1eTO4YHOro 3BeHa
VIMMYHUTETA C BbIPAXEHHbIM LLUTOTOKCMYECKMM MOTEH-
LManoM, 4TO XxapakTepHo 4115 GOPMMPOBAHNSA MPOTUBO-
OMNyx0NeBOro MMMyHUTETA.

YunTeiBas CTaTUCTUYECKU 3HAYUMBIE UBMEHEHUS
B KONIMYECTBE Hekaccmyecknx T-numdoumToB y naum-
€HTOB CO 3/10Ka4€CTBEHHbIMM 1 1,00POKA4€CTBEHHLIMU
onyxonsamu NMH v OHI, B gansHenwem npoBeneH aHanus
cybnonynsunoHHOro coctaea yoT-KJIETOK.
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Ta6naunya 2

KonuuecTeo cy6nonynsauuii numdbounaHbix K1eTok B nepudepuyeckoit Kpoeu y nauueHToB ¢ NMH v OHN

U rpynnsi cpaBHeHusa, Me (25 + 75)

Cyo6nonynauuu OcHoBHag rpynna
nMM@POoUnaHbIX KNeTOK
Mpynna 1 Mpynna 2 Mpynna
(3noka4yecTBEeHHbIe OnyXonmn (no6GpoKayecTBEeHHbIe CpaBHeHus p
MH v OHN) onyxonwu)
1 2 3
Numdountel, % (21 ,120940594,00) (27,0%34032,00) (31 ,0%34024,00)
NumounTsl, x 10%/n (1 ,8§’+1:73,32) (1 ,82’33,69) (2,02’53,81)
CD3’[Lph], % (61 ,36446?9,99) (65,2ﬁ9;8771 ,04) (67,4%941726,76)
CD3'[Lph], x 10°/n (1,39 1,85) (1,252.89) (1,52'25,05)
CD47ICD31, % (48,46 £ 59,75) (57,65 + 68,04 (61,00 - 70,53) P, =0,010
CD4'[CD3'], x 10°/n (698,0860? o 44,46) (826,;8121’%31 72) (943,;3281’ 21‘:135,70)
CD8"[CD3"], % (33,0%5%523,17) (27,232144357,86) (25,23304852,79) Py = 0,020
CD8*[CD3'], x 10°/n (470,?41,43 23117,33) (438,7%52 o 2845,43) (377,?8?;’%;7,15)
YOTCR'CD3T, % (4.3557,36) (2,36£4,90) (1,9354,70) 8]228:828
YSTCR[CD3'], x 10%/n (60,40 + 128,24) (31,37 2 159,96) (28,85 71,60) Py = 0,080
CD19°[Lph], % (5,42’2%81) (6,50945110,75) (7,91940133,36) Py, = 0,004
CD19°[Lph], x 10%/n (94,91543‘28174,80) (149,331'227,95) (190,5%12%%%2,12) gjj - 8:8@
CD567[Lph], % (8,4&5433,35) (14,215944274,51) (9,961;54%2,57)
CD56°[Lph], x 10/ (172,231’%125,00) (419,32%'%1,7,14) (250,33%(%32,08)

CybnionynsumoHHbIi cocTas YO T-numeoumnToB y na-
LIMEHTOB CO 3/10Ka4€CTBEHHbIMY 11 JOOPOKAYECTBEHHbLIMUN
onyxonsmu MNH n OHI n 3a0poBbkix fOHOPOB. Cornac-
HO NUTEPAaTYPHbLIM AAHHBLIM Pa3nn4yaloT 3 CTPYKTYpP-
Hble cybnonynaumm yoT-nMMdoumMTOB B 3aBUCMMOCTM
ot akcnpeccum d-uenn TCR: 1 - VO1*T-kneTkun, nokanum-
30BaHHbIE NPENUMYLLECTBEHHO B 3MUTESTNU XENYO04YHO-
KuweyHoro TpakTta (KKT), koxe, ceneseHke, nevyeHu,
aTakxe 0OHapyXMBaoLWLMecs B HEO0JIbLLIOM KONNYECTBE
B nepudepunyeckon kposu (< 30%) n pacnosHarowme
anua-npesenTupytowme MHC-nogo6Hble Monekysbl
cemenctea CD1 nnm cTtpecc-nHayUnpoBaHHbIE MOSEe-
kynel MICA/B, ULBP; 2 — V82'T-kneTku, KOTOpble npe-
obnapaioT B Nnepudepunydeckoin kposu (> 70%) n aktun-
BUpYyOTCA pochoaHTUureHamm MmMkpoOHbix (HMB-PP,
(E)-4-hydroxy-3-methyl-but-2-enyl pyrophosphate) nnu
TpaHchopmMmupoBaHHbiX (IPP) knetok; 3 — VO3*T-kneTtku,
KOTOpble N0KanuayTca B nedeHn n anutennm XKT,
9KCMPEeCCUPYIOT AerpaHynsaunoHHbeli mapkep CD107a,
MOEHTUOULMPYIOTCH Y NALNEHTOB C XPOHMYECKON BU-
PYCHOM nHpekumen (LMToMeranosmpycHasa MHeKU s,
BUY-nHpekuua), B-kneto4Hon neikemuein n niuMmeomon
M ABNAIOTCA HaMMeHee n3yyeHHbiMun [5, 12].

OpuruHaneHbie dot-plots u pesynbraTtbl Npo-
TOYHOW UUTOMETPUN CYyONONYNALNOHHOIo cocTaBa
yOT-nnMpOLMTOB y NALMEHTOB UCCNEAYEMbIX TPy
npeacTaBsieHbl HA PUCYHKeE 1.

Y naumeHTOoB Kak Co 3/10Ka4eCTBEHHbIMUW, Tak U C A0-
OpokavyecTBeHHbIMM onyxonamu MH n OHIM cTatncTuye-
CKM 3HaYMMO CHUXAETCH KoM4ecTBOo VA2 T-numdpoumnToB
Hapsaay C yBenndeHneM npoueHTa yd T-kneTok, Sknpec-
cupylowmnx Vo 1*T-kneTo4uHbIn peuenTop, U TEHAEHUWEN
K nosbiweHunto Vo1 V2 T-numdpoumtos (VO3 T-kneTku)
B nepudepn4eckor KpoBKM NO CPaABHEHMUIO CO 300P0-
BbIMW JOHOPaMMU.

Panom aBTOpOB NOKa3aHo, YTO Npu Pa3BUTUN OHKO-
NaTonorMYecknx COCTOSHMIA HabMoAaeTCs CTPYKTYPHOE
nepepacnpegeneHne cybnonynsunMoHHOro cocTtasa
YO T-NMMGOLNTOB B LMPKYNALUU 1 TKAHW B pe3ynbTa-
T€ U3MEHEHUS LUTOKMHOBOIO MUKPOOKPYXeHUs [12].
MpuHMMas BO BHUMaHME, YTO OCHOBHbIMUW 0ObekTaMu
pacno3HasaHua Vo2 T-numbounTtoB asnatoTcsa oc-
dopunMpoBaHHbIe aHTUreHbl, 06pa3yoLmecs B pe-
3ysibTaTe MEBaNIOHATHOrO NyTU U HaKanJanBawLnecs
B OMYyXOJIEBbIX KNieTkax, a Takxe F1-ATPase, akcnpec-
CUpPYIOLLENCH Ha NOBEPXHOCTU OMYyXOJIEBbIX KJIETOK,
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Puc. 1. CybrionynsunoHHbivi coctaB YO T-numeoumnToB (%) y naumeHToB Co 3/10Ka4€CTBEHHbIMU U1 106p0Ka4Ye€CTBEHHbIMU
onyxonsmu [MH v OHI n 340p0BbIx OHOPOB: A—B — opurnHasbHele dot-plots Tunu4HOro pacnpeneneHus
VO 1*T- n VB2*T-kneTok B uccaenyembix rpynnax, I — ctatnctnyeckast o06pabotka gaHHbIX KOJINHECTBEHHOro
pacnpeaeneHus cyornonynsauni yOT-numeoumnTos
lMpyuMeyaHue: * — ypoBEHb CTaTUCTUHECKM 3HaYUMbIX pasinduid, p < 0,05, ** — ypoBeHb cTaTUCTUYECKUN 3HaYUMBbIX pasnnunii, p < 0,01
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Puc. 2. CnoHTaHHas v IPP-cTumynupoBaHHasi BHyTpukieToqHas npodykumst YIFN v IL-17a yd T-numeoumtamu (%)
B 3-aHeBHoO KynbType MIK 'y naumeHToB co 3/10Ka4€eCTBEHHbIMY U J0OPOKa4ecTBeHHbIMU onyxosnsmu [TH v OHI:
A — konmmyecTBo YOTCR'YIFN* T-numepoumnTtos, b — konnyectso YOTCR'IL-17a* T-numepoumnTos,
B - konmyectBo YOTCRYIFN*IL-17a* T-numeoumntoB
lMpumeyaHue: * — ypoBEHb CTaTUCTUHECKM 3HaYUMbIX pasinyduni, p < 0,05, ** — ypoBeHb cTaTUCTUYECKMN 3HAYUMBbIX pasnmnunii, p < 0,01
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M CTpecc-nHayuupoBaHHbie monekynel (MICA n MICB,
UL16-cBA3bIBAOLWNI NPOTENH), CHUXEHME KONUYEeCTBa
OCHOBHOI cybnonynauumn ydT-numdounToB B nepudepu-
4YeCKOM KPOBU MOXET ABNATLCS Pe3ynsTaToM MUrpaumm
KJIETOK B TKaHU A5 peanusaunmn 3P PeKTOPHbIX peakLmii.

CornacHo MHOrO4YNCNEHHbBIM NCCNEA0BAHNSAM UMEH-
HO VO2'T-numdounTbl 06/1aaal0T BblPaXXEHHbLIM MPO-
TUBOOMYXOJIEBLIM MOTEHLMANOM, CNOCOOHOCTLIO MH-
rmérupoBaTb KJIETOUHYIO NponndepaLnio, aHrMoreHes,
MM@aHrnoreHes n yBesimn4meatoT arnonToOTUYECKYIO M-
6esnb pakoBbIx kneTok [4, 12]. Ponb VO1*T-numdpounTos
Nnpu 3/10Ka4eCTBEHHbLIX HOBOOOPA30BaHUSAX [0 CUX MOP
auckyTtupyetcs. B npotrneononoxHocTb VO2T-kneTkam,
Vo1 T-nuMmdounTbl NPosBASoT 60siee BblpaXKEeHHbIN
perynaTopHbIA MNOTEHLMasn No CPaBHEHUIO C KJ1aCCU-
yeckMMu perynatTopHeiMu afT-numpoumtamm n MoryT
y4yacTBOBaTb B UMMYHOCYMNPECCUU 3a CHET CeayoLmx
MEXaHN3MOB: MHIMBUPOBaHUSA CO3PEBAHUSA AEHAPUTHbBIX
KJIETOK 1 HapyLUeHUda akTusauum n onpdepeHLnpos-
kn ABT-ninMdouUnTOB B 9P DEKTOPHBIE KNETKN; CUHTE3A
IL-17A, MHULNNPYIOLWEro aHrMOreHes 1 npueneyeHne
MuenougHbix knetok-cynpeccopos (MDSC, myeloid-
derived suppressor cells); npoaykuun TGFB, cnoco6-
CTBYIOLWLEN N3BMEHEHMIO aNUTeNmManbHOro geHoTmna
Ha Me3EHXMMHbIN (3NUTEeINanbHO-Me3eHXUMHbIV nepe-
xon) [8, 15, 17, 18]. B cBs3K C 3TUM 3N10KA4E€CTBEHHbIE
pakoBble KNeTkn n3berarnT UMMYHOJIOMMYECKOro Hag-
30pa, 4TO NPUBOAMUT K MHBA3UN N METACTa3npOoOBaHUIO.
OpHako HEKOTOpPbIE aBTOPbI AEMOHCTPUPYIOT NPOTMBO-
onyxonesoe gencrtemne Vo1'T-numdoumToB, UUTONNTU-
YecKnii 3@ eKT KOTOPLIX NPY OnpeaeneHHbIX OnyXonax
HaMHOro Bbiwe, 4em Vo2'T-numepouunTtos [9]. B cBoto
ouepenp, ponb VO3 T-numMdOoLMTOB Npu OHKONATONO-
rMYEeCKNX COCTOSAHNAX MPaKTUYECKN HE U3y4eHa, a npu-
Be[eHHble NUTepaTypHble JaHHbIE O LUTOTOKCUYECKUX
cBoricTBax VO3*T-kneTok npoTnBopeUmnBhbI [22].

Taknum 06pa3om, NOBLILLEHNE YOENILHOI0 COAEPXKaHNS
cybnonynsauunii VO1*T- n Vo3 *T-numdpounTor B nepude-
prn4eckom KpoBU, C OAHOM CTOPOHbLI, MOXET OTpaxaTb
yCUWJ/IeHVe aKkTUBaLMmM 0aHHOI0 nyna KJ1eTok, a C 4pyrown
CTOPOHbI, CBMOETENLCTBOBATL O HEGNArONPUATHOM MU-
KPOOKPYXEHUN, KOTOPOE NMPUBOLANUT K GOPMUPOBAHUIO
MMMYHOCYMNPECCMBHOIO COCTOSIHUS, CMOCOOCTBYIOLLErO
pa3BnTUIO OMYXOJIEBOIO Nnpouecca.

Hapsany ¢ eHoTUNnn4eckom reTeporeHHoCTbIo
onsa yoT-nnmdpoumMTOB XapakTepHa Takxe GyHKLMO-
HanbHasa NNacTUYHOCTb, KOTOPas onpenensaeTcs Kak
aHaToOMMYeCKOM foKkanuaaumnen, Tak 1 Haim4mem BocC-
MajanTeNbHOro UMM TOJIEPOreHHOro CUrHana MmMKpPo-
OKpY>XeHus. B cBsa3K C 9TUM B ganibHENLLEM N3YYEH
LMTOKUHOBBIM Npodunb nonynaunu ydT-numepoumTos
y NaumMeHTOoB nccnenyembix rpynn.

lpoaykuwmsi YIFN v IL-17 ydT-numeoumntamu y naum-
eHToB ¢ onyxosasamu MH n OHI n 340p0BbiX JOHOPOB.
CnoHTaHHas u IPP-cTuMynnpoBaHHas (MMUTUpYIoLLLAs
CTUMYNALMIO OMYXOIEBbIMW @HTUIrEHaMM1) BHYTPUKIIE-
ToyHas npoaykuus YIFN n IL-17a ydT-numdouutamum
vuccneposaHa B 3-gHeBHOM kynbrype MIMNKy naumeHTos
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CO 3/10Ka4eCTBEHHbIMU 1 1,06POKa4EeCTBEHHBIMU OMYXO0-
namu NMH n OHN. Y naumeHToB 06€eunx rpynn He BoisiBe-
HO CTaTUCTUYECKN 3HAYUMbIX PA3INYUIA B CIMTIOHTAHHOMN
npoaykuun YIFN ydT-numpountamm OTHOCUTENLHO
rpynnbl CpaBHeHUs. B TO Xe BpeMs Kak y nauneHTosB
CO 3J10Ka4eCTBEHHbIMW HOBOOOPa30BaHUSAMU, TaK 1y Nna-
LMEHTOB C ,0O6pOoKa4eCTBEHHbLIMM OMYXOIMU YCTAHOB-
JIEHO CTaTUCTUYECKN 3HA4YMMOE YBEJINYEHUE NPOLLEHTA
YO T-1nMdOLUTOB, CNOHTAHHO CUHTE3UPYIOLLNX O4HO-
BpeMeHHO YIFN v IL-17a OTHOCUTENIbBHO KOHTPOJIBHOMN
rpynnel. Mpu aTom konnyecTso YOTCR*YIFN*IL-17a*T-
KJIETOK Y MAaLMEHTOB rpynmnbl 2 CTaTUCTUYECKUN 3HAYM-
MO MPEBbLILLAIO aHaNIorMyHbIM Nnokasartesns B rpynne 1.
Kpome Toro, y naumeHToB ¢ 106pokaieCcTBEHHbIMN Omny-
XOJIIMU PErMCTPUPOBANIOCH YBENIMYEHME MPOLEHTHOIO
conepxaHus YO T-numdoLmTOB, MPOAYLIMPYIOLLNX TONBKO
IL-170 OTHOCUTENBHO 340POBbLIX AOHOPOB U MNaUVEHTOB
rpynnsl 1 (puc. 2).

B ycnoBusax ctumynsauum kynstypsl MK IPP peru-
CTPUPOBaNOCh yBENNYEHNE BCEX LUTOKUH-CUHTE3NPY-
lowmx cybnonynauunii ydT-nuMdoLnTOB OTHOCUTESNb-
HO HECTUMYNMPOBaHHbIX KynbTyp MIK kak B rpynnax
naymeHToB (3a nckndeHnem yoTCR*IL-17a*T-kneTtok
y naumeHToB rpynnsl 1), Tak U 340POBbLIX LOHOPOB
(p < 0,01 — He yka3aHoO Ha pucyHke). NMpu aTOM y Na-
LWEHTOB rpynnbl 1 B yCAOBUAX CTUMYISLUN KONMNYe-
CTBO YO T-nnMPOLMNTOB, CUHTE3NPYIOLLMX TONBKO YIFN
Unu ToNnbko IL-17, He oTNMyY4anocb OT KOJIMYEeCTBa
YO T-nMmdOoLmMTOB Y rpynnbl 340POBbLIX JOHOPOB, B TO BPEe-
Ms Kak Habnto4an0ock CTaTUCTUYECKM 3HAYMMOE MNOBbILLE-
Hue npoueHTa YO TCR'YIFN*IL-170*T-kNeTOK MO CPaBHEHMIO
C KOHTPOJIEM, YTO MOXET OTpaxaTb akTUBHOE N3MeHe-
HUE PYHKLUMOHANBHOro noteHumnana yoT-numeoumnTos
¢ YIFN-onocpenoBaHHOIro NpoTMBOOMNYXOJIEBOTO
Ha IL-17-MeannpoBaHHbLIN NPOTYMOPOrEHHbIN.

CornacHo nutepaTypHbIM AaHHbIM YO T-TuMdoumnThl
y4acTBYIOT B NPOTUBOOIMYXOJIEBOM MMMYHOJIOrMYECKOM
Han30pe NoCpPeACcCTBOM CleyioWwmX peakuuii: npsaMas Lm-
TOTOKCUYHOCTb C y4acTneM rnep@opuHOB 1 rPaH3UMOB, 3KC-
npeccusa FasL v TRAIL, yyacTBytoWwmx B anMmmHaumm Fas®
n TRAIL-R* onyxoneBbix knetok, CD16-meammposaHHas
aHTUTENO-3aBMCHMas KNIeTOYHAsA LLUTOTOKCUYHOCTb, CMO-
COBOHOCTb NPE3eHTMPOBATL OMYXO0JIEBLIE aHTUIEHBI, & TAKXE
BblpaxkeHHas ObICTpas 1 paHHAS NPOAYKUNSA LMTOKVMHOB
YIFN n TNFa, koTopble yCuUnmBaloT nNpoTUBOOMYXOJIEBYIO
AKTWUBHOCTb KJIETOK Y MHITMBUPYIOT aHMMOreHes ornyxosm
[11, 20, 22]. OgHako B nocyieaHME rofbl NOSABUIVCH Myonm-
KaLmm 0 MPOTYMOPOreHHON aKTUBHOCTU YO T-NM@OLMTOB.
Tak yOT17-kneTku, aBnssicb OCHOBHbIM UCTOYHUKOM IL-17
B OMyX0JIEBOM MUKPOOKPYXEHUN, MOTYT CNOCOBCTBO-
BaTb @aHrMoOreHeay 3a cyeT MHOYKLUX COCYaNCTOro dak-
Topa pocTta VEGF (vascular endothelial growth factor),
YBEJINYEHUIO NMONyNALUnN MNENTOULHbBIX CYNPECCOPHbIX
knetok MDSC n MDSC-onocpenoBaHHOMY UCTOLLEHMIO
CD8*T-numdoumnToB [7], a Tak>Xe NPOrpeccupoBaHunio
OMyXxo0Ji1 3a CHET YCUIIEHUS OMYyX0J1b-aCCOLUMPOBAHHOIO
BOCNAaNEHNA U UMMYHOCYINpPEeCcCuUK, B TOM YMCSE 3a CHET
IL-10 M TGFB [6, 12]. Kpome Toro, IL-1B n IL-17, cekpeTupy-
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emble YO T17-kneTkamMmum, CTUMYNNPYIOT SKCMAaHCUIO 1 NO-
napusaumio HenTpodunos. B cBolo ovepenpb, ONyxosb-
WMHAYLMPOBaHHbIE HETPOdUNLI NprobpeTaloT crnocob-
HOCTb CynpeccupoBartb LUnToTokcuyeckmne CD8 T-num-
douuThl, 4TO CNOCOOCTBYET MeTacTa3npoBaHuio [14].

3aknyeHme

Y nauueHToB CO 3/10KA4E€CTBEHHbLIMKM onyxonamu MH
1 OHIN HabntogaeTcsa akTUBaLMA KNTaCCUYECKOro 1 HekJlac-
CMYeCcKOoro T-kKeTO4YHOr 0 3BeHa UMMYHUTETA C BblPaXXeH-
HbIM LLUTOTOKCUYECKMM MOTEHLMANIOM, YTO XapakTeEPHO
ons GopmMmmMpoBaHnUSa NPOTUBOONYXOJIEBOIO0 MMMY-
HuteTa. CybnonynsuMoHHOE nepepacnpenenieHne

9KCMNEPUMEHTAJIbHAA U HAYYHAYA OTOPUHOJIAPUHIOJIOINA

yOT-numdoumToB B nepndepnHecKor KpOBY B CTOPOHY yBE-
INYeHns TkaHepe3naeHTHbIX VO 1 T- n Vo3 T-numdoumtoB
MOXET SBJIATLCS NOTEHLUMASIbHEIM B1OMapPKEPOM NPOrHO-
31poBaHus pa3BnTusa 3abonesaHus. Hapsay ¢ NpoTMBeo-
OrMyXx0n€eBOWM aKTUBHOCTHLIO YO T-TMMOLUUTbLI yCUNNBAKOT
aKKyMynsLmio n GyHKLMOHNPOBaHNE MIMMYHOCYNPECCUB-
HbIX KJIETOK NOCPEACTBOM U3MEHEHUS LUMTOKUH-CUHTE-
3upytowtero ¢deHotuna ¢ YIFN* Ha IL-17a*, 4To MOXeT crno-
cob6CTBOBATL NPEBPALLEHNIO OMYX0J1b-aCCOLUNPOBAHHOWN
BOCNaNIMTENIbHOM peakumm B MUMMYHOCYNpeccuto 1 obe-
cne4yvBaTb NPOrpPeccUpoBaHne 3/10Kka4eCTBEHHON OMyXO0-
JIN, @aHrMOreHes, anuTemanbHO-Me3eHXUMHbIN Nepexoms,
M MeTacTasnpoBaHue.
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SUMMARY. This study describes the main structural and functional
subpopulations of ydT-lymphocytes that form under conditions
of antitumour immunity the effects of which can be characterized
by both pro- and antitumour activity whatis animmunological feature
of patients with tumours of the nasal cavity and paranasal sinuses
and can potentially be considered as a diagnostically significant
biomarker of malignancy of tumour processes.

Introduction

The specific nature of benign and malignant tumours
of the nasal cavity and paranasal sinuses is of scientific
and practical interest and requires careful study.
Published data indicate that malignant tumours
of the nasal cavity and paranasal sinuses account
for 1-3% of all malignant tumours (2, 19). Number
of newly detected malignant tumours of nasal cavity
and paranasal sinuses in the Republic of Belarus
reaches 75-85 cases a year. The peak of incidence
falls in the fifth and sixth decades of life. Standardised
incidence rate in the Republic of Belarusin 2018 was 0.46
per 100,000 population. More than 76% of patients have
malignant tumours of the nasal cavity and paranasal
sinuses at stages IlI-IV. The one-year mortality rate
in the Republic of Belarus in 2018 was 23.6% [3].

This group of diseases is described by a multifactorial
aetiology, including genetic predisposition (association
with HLA-B17, HLA-Bw26), environmental factors
and chronic infection (Epstein—Barr virus, human
herpesvirus 4, human papillomavirus type 16) [1, 19, 21].

The main problem is the lack of biomarkers/
predictors of early detection of the malignant process
and the resulting late diagnosis of malignant tumours
of the nasal cavity and paranasal sinuses, which causes
poor treatment efficacy and low patient survival.

Considering that the immune system plays
an important role in carcinogenesis, diagnosis
and prevention of nasal and paranasal sinus cancer,
and by determining tumour progression and its response
to immunotherapy, understanding immunological
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mechanisms will lead to improved patient stratification,
prediction of disease progression and determination
of optimal immunotherapy methods. for example,
on the one hand, the local tumour microenvironment is
characterised by changes in immune cell populations
and immune checkpoints, including the interaction
of CTLA-4 (cytotoxic T-lymphocyte-associated
antigen 4), PD-1 (programmed death-1), TIM-3
(T-cellimmunoglobulin domain and mucin domain 3),
LAG-3 (lymphocyte activation gene 3), BTLA
(B and T lymphocyte attenuator) on lymphocytes
with their ligands. On the other hand, the synthesis
of tumour factors leads to an imbalance towards
immunosuppression, contributing to the escape
of tumour cells from immunological surveillance.
Molecular mechanisms include: insufficient or altered
expression of MHC (major histocompatibility complex)
I molecules along with increased expression of antigens
that induce T-cell tolerance; increased synthesis
of immunosuppressive cytokines (interleukin-10 (IL-10),
IL-6 and transforming growth factor (TGFp)); aberrant
activation of transcription factor STAT3 and NF-kB
that mediate signal transduction from IL-6 and TGFp,
respectively [10, 13]. in turn, the described molecular
events form a specific subpopulation of lymphoid cells
both in the systemic circulation and locally infiltrating
the tumour, whose functional potential can be described
by cytotoxic reactions on the one hand and contribute
to an immunosuppressive state on the other.
Non-classical T lymphocytes with y&T cell antigen
receptor (TCR), which are characterized by non-MHC-
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restricted antigen recognition, pronounced cytotoxic
potential and constitute the main protective component
of the mucosal immune system, have high anti-tumour
activity [16]. The heterogeneity of ydT-lymphocytes is
due to the high polymorphism of ydTCR, whose variable
domains are encoded by 3 major V6 genes and at le-
ast 6 Vy genes, which determines a greater potential
for the formation of diverse ligand-binding sites compa-
red to the antigen receptors of afT and B lymphocytes.
Similar to afT lymphocytes, yoT cells are able to polarise
into ydT1 cells (synthesising yIFN and TNFa), ydT1/17
cells (synthesising yIFN and IL-17), y&6T17 cells
(synthesizing IL-17 only), ydT2 cells (synthesizing IL-4),
follicular B helper ydTfh cells (synthesizing IL-4, IL-10)
andregulatory FOXP3*ydTreg cells. ydT1 cells have been
shown to have direct and indirect anti-tumour effects
(they express the CD56* phenotype and are involved
in cytolytic reactions) and y&Tfh cells (they enhance
B-lymphocyte maturation and antibody formation),
whereas ydT17 cells, FOXP3*ydTreg cells show pro-
tumorigenic effects by forming immunosuppression
[12, 22].

Therefore, the determination of immunological
features of the course of benign and malignant tumours
of the nasal cavity and paranasal sinuses is a highly
relevant area, which will clarify and systematise new
methods of diagnosis and treatment and the sequence
of their application for the prevention of complications
and recurrence of the disease.

Purpose of the study

Evaluation of subpopulation composition
and functional state of peripheral blood lymphocytes
in patients with malignant tumours of the nasal cavity
and paranasal sinuses.

Study materials and methods

Study material was whole venous blood samples
of 13 patients with tumours of the nasal cavity
and paranasal sinuses (8 male and 5 female, mean
age 56.0 [42.0 + 65.0] years), the main group,
who were hospitalized at the Department of Head
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and Neck Oncology, Alexandrov’ Republican Scientific
and Practical Centre of Oncology and Medical
Radiology. 7 of them had malignant tumours of the
nasal cavity and paranasal sinuses (group 1) and 6
had benign tumours (group 2). The comparison group
consisted of 13 healthy donors of similar age. The clinical
and demographic parameters of the patients and healthy
donors are given in table 1.

Determination of the membrane phenotype
of peripheral blood lymphoid cells by flow cytometry.
Two panels of monoclonal antibodies TetraCHROME,
CD45-FITC/CD4-RD1/CD8-ECD/CD3-PC5 and CD45-
FITC/CD56-RD1/CD19-ECD/CD3-PC5 (Beckman
Coulter, USA) were used to identify major lymphoid cell
populationsinwhole peripheral blood. The subpopulation
composition of ydT-lymphocytes was identified using
a panel of monoclonal antibodies DuraClone IM TCRs
(yOTCR-FITC/aBTCR-PE/HLA-DR-ECD/VO1TCR-PC7/
CD4-APC/CD8-AF700/CD3-AF750/Vd2TCR-PB/
CD45-KrO (Beckman Coulter, USA)). Measurement
results were recorded for 10,000 CD3*T-lymphocytes
or 1,000 y&T-lymphocytes on a Cytoflex 10-channel
flow cytometer (Beckman Coulter, USA).

Isolation and culturing of peripheral blood
mononuclei. Peripheral blood was collected in sterile
tubes with heparin, diluted 1:1 with saline, layered
on Histopaque-1077 density gradient (Sigma,
Germany) and centrifuged for 30 min at 1,500 rpm
at4°C. Theresulting interphase ring of peripheral blood
mononuclei was collected in sterile tubes and washed
twice in saline for 10 min at 1,500 rpm and 4 °C.

Peripheral blood mononuclei were cultured in complete
nutrient media based on RPMI-1640 (BioWhittaker,
USA), 10% fetal bovine serum (Gibco, Germany),
2 mM L-glutamine (BioWhittaker, USA), 1% antibiotic-
antimycotic (Gibco, Germany), 100 IU/ml IL-2 (Fluka,
Germany) inthe presence or absence of 20 uM isopentenyl
pyrophosphate (IPP, Sigma, Germany).

Determination of intracellular cytokine production
in peripheral blood mononuclear cultures by flow
cytometry. Spontaneous and IPP-induced cytokine
production by ydT-lymphocytes was assessed after

Table 1

Clinical and demographic profile of patients with nasal cavity and paranasal sinus tumours and healthy donors

Gender Stage of disease Duration

Groups Diagnosis Qty male/femzlle Age, years according to TNM of disease,
staging system months
Malignant tumours of the nasal 57.0 3.0 10.0
Group 1 cavity and paranasal sinuses 7 4/3 [47.7+62.2] [2.0+4.0] [8.5+12.7]
Group 2 Benign tumours 6 3/3 [30.31;%1_0] - [3.05+20.5]
Comparison 44.0
group Healthy donors 13 5/8 [36.0 + 49.0] - -
Experimental and clinical Ne 1 (04)
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3 days of cultivation of peripheral blood mononuclei.
The levels of intracellular production of y-interferon
(YIFN) and IL-17 were quantified by adding 10 ng/ml phor-
bol 12-myristate 13-acetate (Sigma, Germany), 1 ug/ml
lonomycin calcium salt (Cayman Chemical, USA)
and 10 ug/ml brefeldin A (Cayman Chemical, USA)
4 hours before end of cultivation, followed by staining
of peripheral blood mononuclei with monoclonal
antibodies to T lymphocyte surface markers (CD3-FITC
and ydTCR-PC7, Beckman Coulter, USA) and further cell
fixation for 10 min with 4% paraformaldehyde solution
in saline. After washing the cells by centrifugation for 5 min
at 1,500 rpm, monoclonal antibodies IFNy-PE (Beckman
Coulter, USA) and IL-17-PerCP (R&D Systems, USA)
were added to peripheral blood mononuclear cells.
The results were counted on a Cytoflex flow cytometer
for 1,000 yT-lymphocytes.

Statistical method. Data were statistically processed
using the standard Statistica 8.0 package (StatSoft
Inc., USA). Median, lower and upper percentiles
(25th and 75th percentiles) were used for descriptive
statistics of the study groups. Significant differences
between compared groups were determined using non-

parametric criteria: Mann-Whitney U-test and Wilcoxon
signed-rank test. Differences were considered
statistically significant at p < 0.05.

Study results

Description of the major lymphoid populations
in patients with nasal cavity and paranasal sinus
tumours. The quantitative composition of major
and minor populations of peripheral blood lymphocytes
of the patients of the study groups is shown in table 2.

The number of classical T-lymphocytes with
aBT cell receptor was not statistically significantly
differentin patients with malignant tumours compared
to that in the group of patients with benign tumours
and healthy donors. The study of apfT-lymphocyte
subpopulation revealed a redistribution of cells
in patients in group 1: decreased relative content
of CD3*CD4* T-helper cells (p = 0.01) and increased
pool of cytotoxic CD3*CD8* T-lymphocytes (p = 0.02)
in comparison with healthy donors.

At the same time, a statistically significant increase
in the relative number of ydT-lymphocytes was found
in patients with malignant tumours. However, the number

Table 2

Numbers of lymphoid cell subpopulations in peripheral blood of patients with tumours of the nasal cavity
and paranasal sinuses and the comparison group, Me (25 + 75)

Lymphoid cell Main group
subpopulations
Group 1 (malignant tumours Group 2 Comparison group
of the nasal cavity and (benign tumours) p
paranasal sinuses)
1 2 3
29.00 33.00 33.00
Lymphocytes, % (21.10 + 34.00) (27.00 + 52.00) (31.00 + 44.00)
217 3.66 252

Lymphocytes, x 10°/n (1.89 + 3.32) (1.86 = 4.69) (2.04+2.81)

R 74.69 69.87 69.12
CD3[Lphl, % (61.30 + 79.99) (65.21 +71.04) (67.40 + 76.76)

R 1.59 2.69 1.88
CD3’[Lph], x 10%/n (1.39+1.85) (1.21+2.89) (1.52'+2.05)

temar 51.90 62.73 66.92 _
CD4'[CD3], % (48.46 + 59.75) (57.62 + 68.04) (61.00 + 70.53) P,5=0.010

temar 809.35 1542.85 1258.14
CD4CD3Y, x 10°/n (698.06 + 1144.46) (826.59 + 1991.72) (943.79 + 1435.70)

e 35.50 31.45 30.83 _
CD8"[CD3"], % (33.09 + 43.17) (27.22 + 37.86) (25.23 + 32.79) Py, =0.020

. 614.11 650.88 503.27
CD8[CD3], x 10%/n (470.74 + 817.33) (438.74 + 1245.43) (377.79 + 577.15)

o 5.91 2.63 3.32 p..=0.050
YOTCR'[CD37], % (4.33+7.36) (2.36 + 4.90) (1.93 +4.70) p.%=0.020
tamar 94.30 78.87 44.54 _
YSTCR'[CD3], x 10%/n (60.40 + 128.24) (31.37 + 139.96) (28.83 + 71.60) P, =0.080
R 6.03 9.51 9.03 _
CD19[Lph], % (5.44 + 7.81) (6.50 + 10.75) (7.91 + 13.36) P, =0.004

. 149.87 317.66 222.49 p..=0.070
CD19[Lph], x 10°/n (94.95 + 214.80) (149.90 + 387.95) (190.51 + 362.12) p.?=0.055
R 15.35 19.47 15.95
CD56°[Lph], % (8.46 + 22.35) (14.25 + 24.51) (9.96 + 22.57)
R 334.01 482.81 392.04
CD56"[Lph], x 10%/n (172.48 + 525.00) (419.84 + 847.14) (250.99 + 522.08)
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of natural killer cells (NK cells, CD56" lymphocytes)
was not statistically significantly different in the studied
groups. Besides, a statistically significant decrease
of the absolute and relative amount of B cells
(CD19*-lymphocytes) was revealed in the patients with
malignant tumours in comparison with the patients
in the control group, which may be a natural result
of the decreased number of CD3*CD4* T-helpers or active
differentiation of CD19*-lymphocytes into plasma cells.
The quantitative values of peripheral blood lymphocytes
in patients with benign tumours were not statistically
significantly different from those in the comparison group.

Thereby, patients with malignant tumours show
activation of classical and non-classical T cell link
of immunity with expressed cytotoxic potential, which
is typical for anti-tumour immunity formation.

Given the statistically significant changes
inthe number of non-classical T-lymphocytes in patients
with malignant and benign tumours of the nasal cavity
and paranasal sinuses, the subpopulation composition
of y&T cells was further analysed.

Subpopulation composition of ydT-lymphocytes
in patients with malignant and benign tumours
of the nasal cavity and paranasal sinuses and healthy
donors. Publications define three structural subpopula-
tions of ydT-lymphocytes by the expression
ofthe TCR &-chain: 1 -V&1* T cells localized predomina-
ntly in gastrointestinal epithelium, skin, spleen, liver
and also found in small numbers in peripheral blood
(< 30%) and recognizing lipid-presenting MHC-like
CD1 molecules or stress-induced molecules MICA/B,
ULBP; 2 — V82* T cells that predominate in peripheral
blood (> 70%) and are activated by phosphoantigens
of microbial (HMB-PP, (E)-4-hydroxy-3-methyl-but-
2-enyl pyrophosphate) or transformed (IPP) cells;
3-V&3* T cells thatlocalize in the liver and gastrointestinal
epithelium, express CD107a degranulation marker,
are identified in patients with chronic viral infection
(cytomegalovirus infection, HIV infection), B-cell leukemia
and lymphoma and are the least studied [5, 12].

The original dot-plots and flow cytometry results
of the subpopulation composition of yd T-lymphocytes
in the patients of the study groups are shown in figure 1.

Patients with both malignant and benign tumors
of the nasal cavity and paranasal sinuses have a statisti-
cally significant decrease in the number of V32* T-lympho-
cytesalongwith anincrease inthe percentage of yaT cells
expressing the Vo1* T cell receptor and a trend toward
higher Vo1 V32 T-lymphocytes (V33* T cells) in peripheral
blood compared to healthy donors.

Anumber of authors have shown that the development
of oncopathological conditions involves a structural
redistribution of the subpopulation composition
of ydT-lymphocytesinthe circulation andtissue asaresult
of changes in the cytokine microenvironment [12].
Considering that the main targets of V62* T-lymphocyte
recognition are phosphorylated antigens generated
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by the mevalonate pathway and accumulated in tumour
cells, as well as F1-ATPase expressed on the surface
of tumour cells and stress-induced molecules (MICA
and MICB, UL16-binding protein), the decrease
inthe number of the main y&T-lymphocyte subpopulation
in peripheral blood may be the result of cell migration
to tissue for effector responses.

Numerous studiesindicate that V&2*T-lymphocytes
have a pronounced anti-tumour potential,
the ability to inhibit cell proliferation, angiogenesis,
lymphangiogenesis, and increase apoptotic death
of cancer cells [4, 12]. The role of V&1'T-lymphocytes
in malignant tumours is still debated. In contrast
to Vd2*T-cell, VO1'T-lymphocytes show a more
pronounced regulatory potential compared to classical
regulatory aBT-lymphocytes and may participate
in immunosuppression through the following mecha-
nisms: inhibition of dendritic cell maturation and disrup-
tion of aBT-lymphocyte activation and differentiation
into effector cells; synthesis of IL-17A, which initiates
angiogenesis and involvement of myeloid-derived
suppressor cells (MDSC); TGFf production, promoting
change of epithelial phenotype into mesenchymal
phenotype (epithelial-mesenchymal transition)
[8, 15, 17, 18]. Because of this, malignant cancer cells
avoid immunological surveillance, leading to invasion
and metastasis. However, some authors demonstrate
the anti-tumour effect of Vo1*T-lymphocytes, whose
cytolytic effect in certain tumours is much higher
than that of V62*'T-lymphocytes [9]. The role
of V&3*T-lymphocytes in oncopathological conditions
is not practically studied, and the literature data
on cytotoxic properties of V&3* T cells are contradictory [22].

Therefore, the increase of specific content
of V&61'T- and Vd3*T-lymphocyte subpopulations
in peripheral blood can reflect the increased
activation of this cell pool on one hand and indicate
an unfavorable microenvironment, which leads
to an immunosuppressive state that promotes
the tumor development, on the other hand.

In addition to phenotypic heterogeneity,
yoT-lymphocytes are also marked by functional plasticity,
which is determined by both anatomical localization
and an inflammatory or tolerogenic microenvironmental
signal. The cytokine profile of the ydT-lymphocyte
population in the patients of the study groups was
therefore further investigated.

Production of yIFN and IL-17 ydT-lymphocytes
in patients with nasal cavity and paranasal sinus tumours
and healthy donors. Spontaneous and IPP-stimulated
(mimicking tumour antigen stimulation) intracellular
production of yIFN and IL-17a ydT-lymphocytes
was examined in 3-day culture of peripheral blood
mononuclear cells from patients with malignant
andbenigntumours of nasal cavity and paranasal sinuses.
No statistically significant differences in spontaneous
YIFN y&T-lymphocyte production were found in patients
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Patient with melanoma (group 1)
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Patient with inverted papilloma (group 2)
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Fig. 1. Subpopulation composition of ydT-lymphocytes (%) in patients with malignant and benign tumours of the nasal
cavity and paranasal sinuses and healthy donors: A-C — original dot-plots of typical distribution of V& 1*T- adnd VB2*T cells
in the studied groups, D — statistical processing of quantitative distribution of ydT-lymphocyte subpopulations
Note: * — level of statistically significant difference, p < 0.05, ** — level of statistically significant difference, p < 0.01
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Figure 2. Spontaneous and IPP-stimulated intracellular production of yIFN and IL-17a by y&T-lymphocytes (%) in 3-day
culture of peripheral blood mononuclear cells in patients with malignant and benign nasal cavity and paranasal
sinus tumours: A — number of yOTCR*YIFN* T-lymphocytes, B — number of y8TCR*IL-17a* T-lymphocytes,

C — number of ydTCR*'YIFN*IL-17a* T-lymphocytes
Note: * — level of statistically significant difference, p < 0.05, ** — level of statistically significant difference, p < 0.01
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of both groups relative to the comparison group.
At the same time, both patients with malignant
tumours and patients with benign tumours showed
statistically significant increase in the percentage
of yd0T-lymphocytes spontaneously synthesising both
VIFN and IL-17a in comparison to the control group.
Moreover, the number of y0TCR*YIFN*IL-17a*T cells
in Group 2 patients was statistically significantly
higher than in Group 1. Besides, the patients with
benign tumors demonstrated increased percentage
of ydT-lymphocytes producing only IL-17ain comparison
to healthy donors and group 1 patients (fig. 2).

IPP stimulation of peripheral blood mononuclear
cell culture resulted in an increase of all cytokine-
synthesizing subpopulations of ydT-lymphocytes
relative to unstimulated peripheral blood mononuclear
cell cultures in both patient groups (except
for y0TCR*IL-17a* T cells in group 1 patients) and healthy
donors (p < 0.01 not shown in the figure). The number
of ydT-lymphocytes synthesizing only yIFN or only
IL-17 did not differ from the number of ydT-lymphocytes
in the healthy donor group under stimulation conditions,
while there was a statistically significant increase
inthe percentage of ydTCR'YIFN*IL-17a*T cells compared
to controls, which may reflect an active change
in the functional potential of yo6T-lymphocytes from
YIFN-mediated anti-tumour to IL-17-mediated pro-
tumorigenic.

Published literature reports that ydT-lymphocytes
are involved in anti-tumour immunological surveillance
through the following reactions: direct cytotoxicity
involving perforins and granzymes, expression
of FasL and TRAIL involved in the elimination of Fas*
and TRAIL-R* tumour cells, CD16-mediated antibody-
dependent cellular cytotoxicity, ability to present tumour
antigens, aswell as expressed rapid and early production
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Conclusion

Patients with malignant tumours of the nasal cavity
and paranasal sinuses show activation of classical
and non-classical T cell immunity with a pronounced
cytotoxic potential, which is typical for the formation
of antitumor immunity. Subpopulation redistribution
of yo0T-lymphocytes in peripheral blood
towards the increase of tissue-resident V61*T-
and V&3*T-lymphocytes can be a potential biomarker
of disease prognosis. In addition to anti-tumour activity,
yoT-lymphocytes enhance the accumulation and function
of immunosuppressive cells by changing the cytokine-
synthesising phenotype from yIFN* to IL-17a*, which
may promote the transformation of tumour-associated
inflammatory response into immunosuppression
and enable malignant tumour progression, angiogenesis,
epithelial-mesenchymal transition and metastasis.
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3ABOJIEBAHUAA HOCA U OKOJIOHOCOBbIX NMA3YX

MAJIOMHBA3UBHOE YCTPAHEHUE
KOCTHbIX AE®DPEKTOB JIOBHbIX
N BEPXHEYEJIIOCTHbIX CUHYCOB

MINIMALLY INVASIVE REMOVAL OF BONE DEFECTS OF THE FRONTAL
AND MAXILLARY SINUSES

M. A. JluxaHoea, K. A. Cueonanoes

M. A. Likhanova, K. A. Sivolapov

Hoeoky3Heykuli 20cyoapcmeeHHbIl UHCMUMmMym ycosepweHCmao8aHus
spaueli - punuan OrboOY A0 «Pocculickas meOUYuHcKas akacemusi
HenpepblgHO20 NPogheccuoHanbHo20 o6paszosaHus» MuxHzdpasa Poccuu

PE®EPAT. MNpeacTtaBneH aHanm3 adp@PeKTUBHOCTU NPUMEHEHUS
pasnnyHbIX N1acTUYECKNX MaTeEPUANoB AN yCTpaHeHs aedekTos
CTEHOK JTOOHbIX M BEPXHEYENIOCTHBLIX CUHYCOB Y 64 NaLMeHTOB C TPaB-
MaTU4EeCKUMU NOBPEXOEHUSMU BEPXHEN N CPEeAHEN 30H INLLEBOIO
ckeneTta, NnpuBeAeHbl OCHOBHbIE 3Tanbl MPOTOKOOB XUPYPrnyeckmnx
BMeLlaTeNbCTB Ha NpakTuyeckmnx npumepax. JaHbl pekomeHgauum
No NPUMEHEHMIO NNACTUYECKUX MaTEPUASIOB.

KJTKOYEBBIE CJTOBA: 0KONNOHOCOBbIE CUHYCbI, BOCCTAHOBNIEHWE
KOCTHbIX CTEHOK, NfacTUYEeCKMe MaTepmansl.

BeeneHue

lMepenombl KOCTEN BEPXHEN N CPELHEN 30H NuLe-
BOro ckeJsieTa noce nepesoMoB HUXHEN YentoCTU B~
naTca Hanbosee pacnpoCcTpaHEHHbLIMKY NoBpeXae-
HUSIMUW TNLLEBOrO CKeNeTa n CoCTaBnsatoT oT 25 0o 28%
cpenun BCcex TpaBMaTUYECKUX MOBPEXAEHUN
YyencTHO-NMLUeBoOM obnactu [1, 3, 4].

Lenb uccneposaHuns
CpaBHUTENbHAA oLeHKa crocob0oB yCTPaHEHUS
nedeKkToOB CTEHOK OKOJIOHOCOBbIX CUHYCOB.

MaTtepuan n metoabl uccnepoBaHus

MokasaHnAMM oNs BOCCTAHOBJIEHUS CTEHOK N100-
HbIX 1 BEPXHEYENIOCTHbIX CUHYCOB Yy 64 nayneHToB
(nobHble CMHYCbI — 9 4eNOBEK, BEPXHEYENIOCTHbIE —
55) 6b111 X 06 bEMHbIE pa3pyLUEHNS C HEBO3MOXHO-
CTblO MCNONb30BaTb MEJNIKNE, HE CBA3aHHbIE C Haf-
KOCTHMLLEN OTNIOMKW B KQYECTBE ayTOM1acTU4eckoro
maTtepuana [2]. [Lnsg BOCCTaHOBIEHNSA aHATOMUYECKOMN
CTPYKTYPbI U GYHKLNN BEPXHEYESTIOCTHbIX U JTOOHbIX
CUHYCOB Mbl MCNONb30BaAN UMNAaHTaTbl N3 TUTAa-
Ha, HUKenuaoa TuTaHa, TUTAHOBOW CETKU TOMLLMHON
0,3-0,4 mm, pasmep a4eek koTopoi paBHanca 0,5 mm,
Takxe MmkpoceTku (pasmep ayeek — 0,1 mm, Tonwm-
Ha - 0,1 mMm). 1na 3ameLleHns 0edekToB KOCTM JIOOHbIX
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SUMMARY. The analysis of the use of various plastic materials
to eliminate defects of the frontal and maxillary sinus walls
in 64 patients with traumatic injuries of the upper and middle
zones of the facial skeleton is presented; the main steps of surgical
intervention protocols are presented using practical examples.
Recommendations on the use of plastic materials are given.

KEY WORDS: paranasal sinuses, reconstruction of the bone walls,
plastic materials.

CUHYCOB — TUTAHOBYIO ceTKy TonwmHon 0,6-0,8 mm
WM NNACTUHBLI MOPUCTOrO HUKENMAA TUTaHa, UMeto-
wwme nopbl anameTpom 100-450 MKM C NOPUCTOCTLIO
8-95% v TonwwmHon 1,0-1,5 mm (puc. 1).

Pe3ynbTaTbl UCCNneposaHus

MpoTokon onepauuun Npu yctpaHeHnn aedekTos
CTEHOK BEPXHEYEIIOCTHbLIX CUHYCOB BKJltl0oYas B cebs
X PEBU3NIO, HAJTOXEHME COYCTbSA C HNKHUM HOCOBbLIM
XO40M. QHO0NPOTE3, NPEeAHA3HAYEHHbIN A5 yCTPaHe-
HUA gedekTa, opMMPoOBaIN B UHTPAoNepaLuoHHOM
nepunoge. nga aToro uamMepsam BeamdnHy gedekra
KOCTW, BblIKpamsanu UMnaaHTaT Takum obpasom, 4To-
Obl OH nepekpbiBan aedekT kocTn Ha 0,5 cm. Nanee
eMy npunagasanu KOHOUrypaumio, COOTBETCTBYIOLLYIO
apXUTEKTOHMKE 3amMellaemMon obnactu. dukcayus
aHAoNpoTe3a ocylwecTBAsNack ckobamMn U3 HUKe-
nnaa tutana M- unn T-o6pasHoin GopMbl K HEpaspy-
WEeHHbIM NN cTabnnbHO GUKCUPOBAHHbLIM KOCTSM
HMXHEro Kpas rna3Huubl (puc. 2).

Ona sameuieHns nedekToB TOOHbLIX CUHYCOB, HE
npesbIlWalLWnxX niowann 2 cM?, Mbl UICNOJIb30BaNMN
TUTAHOBYIO CeTKy. MeTannouMnnaHTaTbl U3 NOPUCTO-
ro HAKeNuAa TUTaHa UNv TUTAHOBBIX NIACTUH NpUMe-
HAIM NPU KOCTHbIX fedekTax 6onee 2 cm?. Paamepsbl
n ¢dopma 3TUX 3HAOMNPOTE30B COrfacoBbIBalach
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Puc. 1. Bugel nnactnyeckux matepmasios

C LAaHHbIMW JTY4EBOI0 U KIIMHNYECKOrO NCCNeA0BaHNN.
Bo Bpems onepaTtMBHOro BMeLlaTenbCTBa NPOBOAN-
nacbk KOpPPEKLMUa MeTanouMnaaHTaTa anas npuaaHmsa
emMy HeobxoanMbIX KOHDUrypaLuum n paamepos. 3a-
Kpennanum cetyaTble A NOPUCTbi€ SHAOMNPOTESbI
MUHUCcKko6amu T- unu M-obpasHoit GopMbl, 4151 HETO
no KpasiM MMiaHTaTa 3apaHee rotoBUIM HeoBxoan-
MO€ KOIMYECTBO OTBEPCTUN COOCHO C OTBEPCTUSAMMU
B HEMOBPEXAEHHbIX KPasiX KOCTHOW PaHbl.

C uenblo nnncTpaumm ycTpaHeHnsa NnoCcTTpaBMaTu-
yeckoro gedekTta nepenHei CTeHKM NOOHOro cnuHyca
1 BEPXHEro Kpas rnasHuLbl NPUBOAMM KITMHNYECKUIA
npumep naymeHTav., rocnntanm3mpoBaHHOro no no-
BOAY YLWNONEHHOW paHbl N16a, AedekTa BepxXHero kpas
rnasHuLbl, NepenHen CTeHKN NoGHOro CMHyca cnpa-
Ba, COTPSCEHMS FOJIOBHOIO MO3ra.

Mpn NOCTYNNEHUN NALNEHT XaN0BaNCs Ha rOI0B-
Hble 6011, FONOBOKPYXeHWe, 6011 B 06nacTm nba, Kpo-
BOTeYeHne U3 paHbl. Ha 0630pHON peHTreHorpamMme
KOCTEN NNLLEBOIrO CKeNeTa B NPOEKLUN NPUAATOYHbIX
nasyx Hoca onpenenseTcs KOCTHbIN AedekT nepeaHen
CTEHKM NNOOHOIro CMHYCa N BEPXHEro Kpas rnasHuubl
pasMmepoM 5 x 4 cm 6e3 HapyLIEHUS LENOCTHOCTH
BEPXHEN CTEHKN rnasHuubl (puc. 3).

Ha BTOpOI1 AeHb noce rocnutanmaaumnm BO BpeMs
onepaTuBHOro BMellaTenbcTea nog obwmnm obes-
6onMBaHMEM Yepes MMELYIOCS paHy NpoBeaeHa
peBn3ns nobHoro cuHyca. I3 Hero yganeHol Men-
KNE KOCTHbIE OT/IOMKU, CTYCTKU KPOBU, MHOPOOHbIE
BKJII0YEeHMS. CaHMpPyYIOLLWIA 9Tan onepauum 3aBepLuUeH
dOopMMPOBAHMEM BHYTPMHOCOBOIO KaHana v nocne-
onepaumoHHbIM €ro apeHnpoBaHunem. B nHtpaonepa-
LMOHHOM NEepnoae N3 naacTUHbl NOPUCTOr0 HUKENNAA
TUTaHa ToNWmMHom 1,5 MM N3roTOBNIEH SHO0NPOTES,
COOTBETCTBYIOLLMI pa3mepam n Gopme KOCTHOIO ae-
deKTa BEPXHEro Kpas rnas3Huubl N NnepegHen CTeH-
K1 NOBGHOro cuHyca, n GukcupoBaH ckobamum 13 Hu-
TUHONA K Hepa3pyLUEeHHbIM KpasM TIOOHOW KOCTU.

Puc. 2. OCTeoCUHTE3 CKY/10BOM KOCTU U YCTPAHEHUE
aecekta nepenHeri u BEPxXHel CTEHOK BEPXHEYe /IIOCTHOro
cuHyca

Puc. 3. legpekT npaBori HagbpoBHOV Ayrv n 106HOro
CcuHyca
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Puc. 4. 3amelLeHne KOCTHOro aegexta 106HOM KoCTH Puc. 5. [Nepenom nepenHeri n HMXHew CTEHOK JI06HOro
CUHYcCa C rpPoaabupoBaHNeM KAeT4aTku rasHuLbl B CUHYC

MocneonepaumnoHHbI Nepno npoTtekasn 6e3 ocnox-
HeHun (puc. 4).

MocTpagaBwnin ocMoTpeH Yepes 1,6 1 12 mecsaues.
®yHKUMa No6HOW Na3yxun He HapyLeHa. lNMonoxeHne
rnasHoro s6noka aHaToMU4Yeckoe, ero ABuUXeHue
B NOJIHOM 0ObEME.

B opyrom cnyvyae npu nmMmerouemMcs nepesome
rnepegHen N HUXHeN CTeHOK TIOOHOro cuHyca npo-
M30LLUNO0 CMELLEHNE B HEMO OKONOMNa3HNYHOMN KNeT-
4YaTKW, YTO BNOCNELCTBUN TPO3UJ1I0 BOSHUKHOBEHUEM
nporpeccupyloLw,ero saHogTanbma (puc. 5).

Bo Bpemsa onepauun npoeeneHa mobunmnsaumns
KJIeTYaATKM B NONOCTb rMasHulbl, 4edeKT HUXHEN
CTEeHKW NTOBGHOro cMHyca ycTpaHeH CUIIMKOHOBbLIM
3HOONPOTE30M (pUC. 6). Puc. 6. YcTpaHeHue negpekra HuxXHer CTEHKY TI0OHOro

®parmMeHTbl KOCTENM NepeaHe CTeHKM NOBHOro cu- CunHyca CUIMKOHOBbIM SHA0MPOTE30M
Hyca PpUKCUPOBaHbI TUTAHOBLIMU NJIACTUHAMU (PUC. 7).

O06cyxaeHue n 3aknvyeHue

Mcnonb3ysa ansg ycTpaHeHUs KOCTHbIX OedeKTOoB
CTEHOK BEPXHEYEIOCTHbIX U JIOOHbLIX CUHYCOB 3HA0-
MPOTE30B U3 MOPUCTOr0 HUKENUAA TUTAHA N TUTAHO-
BOW CeTkM, HaMm yganocbk B 95% cnyyaes (59 yenosek)
[o6uTbCA 6NaronpPUSATHBLIX 3CTETUYECKNX U DYHKLM-
OHAJIbHbIX NCXOA0B EYEHUS.

Puc. 7. OcTeocuHTE3 OCKOJIbY4aTOro rnepesioma rnepenHen
CTEeHKM I06HOro cuHyca
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SUMMARY. The analysis of the use of various plastic materials
to eliminate defects of the frontal and maxillary sinus walls
in 64 patients with traumatic injuries of the upper and middle
zones of the facial skeleton is presented; the main steps of surgical
intervention protocols are presented using practical examples.
Recommendations on the use of plastic materials are given.

Introduction

Fractures of the upper and middle facial skeleton
are the most common injuries of the facial skeleton
after mandibular fractures and account for 25 to 28%
of all traumatic injuries of the maxillofacial region
[1, 8, 4].

Purpose of the study
Comparative assessment of methods of removing
perinasal sinus wall defects.

Study material and methods

The indications for reconstruction of the frontal and
maxillary sinus walls in 64 patients (frontal sinuses in 9
and maxillary sinuses in 55 patients) were their volumetric
fractures with the inability to use small fragments not
bound to the periosteum as autoplastic material [2].
We reconstructed the anatomical structure and function
of the maxillary and frontal sinuses with implants made
of titanium, titanium nickelide, titanium mesh 0.3-0.4 mm
thickwith a cell size of 0.5 mm and micro mesh (cell size was
0.1 mm, thickness was 0.1 mm). We replaced bone defects
in the frontal sinuses with 0.6—0.8 mm thick titanium mesh
or porous titanium nickelide plates with a pore diameter
of 100-450 um, porosity of 8-95% and thickness
of 1.0-1.5 mm (fig. 1).

Study results

Surgery for the removal of defects in the maxillary
sinus walls included their revision and the application
of a fistula to the inferior meatus. An endoprosthesis
toremove the defect was formed in the intraoperative

KEY WORDS: paranasal sinuses, reconstruction of the bone
walls, plastic materials.

period. For this purpose, the size of the bone defect
was measured and the implant was cut out so that
it overlapped the bone defect by 0.5 cm. It was then
configured according to the architectonics of the area
to be replaced. Endoprosthesis was fixed with titanium
nickelide U- or T-shaped staples to the undestroyed
or stably fixed bones of the orbital lower edge
(fig. 2).

We used a titanium mesh to reconstruct frontal
sinus defects not exceeding an area of 2 cm?. Metal
implants made of porous titanium nickelide or titanium
plates were used for bone defects larger than 2 cm?2.
The size and shape of these endoprostheses were

Fig. 1. Types of plastic materials
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Fig. 3. Defect of the right brow ridge and frontal sinus

coordinated with the radiological and clinical findings.
During surgery, the metal implant was corrected to give
itthe required configuration and size. Mesh or porous
endoprostheses were fixed with T- or U-shaped staples,
forwhich the required number of holes were prepared
in advance coaxially with the holes in the undamaged
bone wound edges.

Toillustrate the removal of the post-traumatic defect
of the anterior wall of the frontal sinus and the upper
edge of the orbit, here is a clinical example of a patient
C., who was admitted for a contusion of the forehead,
defect of the upper edge of the orbit, anterior wall
of the right frontal sinus and concussion.

Onadmission, the patient complained of headaches,
dizziness, pain in the forehead and wound bleeding.
The observational X-ray of the facial skeleton bones
in the projection of the accessory sinuses revealed
a 5x4 cmbone defectin the anterior wall of the frontal
sinus and the upper edge of the orbit with no damage
to the upper wall of the orbit (fig. 3).

Experimental and clinical
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Fig. 4. Frontal bone defect reconstruction

The second day after admission, the frontal sinus
was revised during surgery under general anaesthesia
through the existing wound. Small bone fragments,
blood clots and foreign particles were removed.
The sanitary phase of the operation was completed
with the formation of an intranasal canal and its
postoperative drainage. During the intraoperative
period, a 1.5 mm thick porous titanium nickelide plate
was used to make an endoprosthesis corresponding
to the size and shape of the bone defect of the upper
edge of the orbit and the anterior wall of the frontal sinus
and was fixed to the undamaged edges of the frontal
bone with nitinol staples. The postoperative period
had no complications (fig. 4).

The patient was examined after 1, 6 and 12 months.
The function of the frontal sinus was intact. The position
of the eyeball is anatomical, its movement is full.

In another case, the existing fracture of the anterior
and inferior walls of the frontal sinus involved
displacement of the periorbital tissue into it, which
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Fig. 5. Fracture of the anterior and inferior walls of the frontal ~ Fig. 6. Removal of the defect of the inferior frontal sinus wall
sinus with the orbital cage prolapsing into the sinus with a silicone endoprosthesis

subsequently threatened to result in progressive
enophthalmos (fig. 5).

During surgery, fat was mobilised into the orbital
cavity and the defect of the inferior wall of the frontal
sinus was removed with a silicone endoprosthesis
(fig. 6).

Bone fragments of the anterior frontal sinus wall
fixed with titanium plates (fig. 7).

Discussion and conclusion

Using porous titanium nickelide and titanium
mesh endoprostheses to remove bone defects
in the walls of the maxillary and frontal sinuses, we
achieved favourable aesthetic and functional treatment

. o . Fig. 7. Osteosynthesis of a comminuted fracture
outcomes in 95% of cases (59 patients). of the anterior wall of the frontal sinus
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CPABHUTEJIbHAY OLLEHKA 3P PEKTUBHOCTMH
HU3KOYACTOTHOMU YJIbTPA3BYKOBOM
U TPAOULIMOHHOMN TEPANMUU AJIIEPTUYECKOIO
PUHUTA

COMPARATIVE EVALUATION OF THE EFFECTIVENESS OF LOW-FREQUENCY
ULTRASOUND AND CONVENTIONAL TREATMENT OF ALLERGIC RHINITIS

A. U. U3euH

A. Il Izvin

@rbOY BO «TiomeHcKuli 20cy0apcmeeHHbll MeOUYUHCKUU
yHusepcumem» MuH30paea Poccuu

PE®EPAT. B Poccuu, kak 1 B 60AbLUIMHCTBE Pa3BUThIX CTPaH MUpa,
anneprnyecknuin pUHNT SBASIETCA PAcnNpPOCTPaHEHHbIM 3aboneBa-
Hnem. 3a nocnegHue 20 neT oH BO3poc B 4-6 pas, 1 ero nuk npu-
XOAUTCH HA MONIOLON N TPYAOCNOCOOHbIN BO3pacT. B ctatbe npu-
BOAUTCHA CpaBHUTENbHASA OLEeHKa 3P PEKTUBHOCTN NPUMEHEHUS
0,05%-Horo pacteopa bynecoHuaa npu annepruieckom puHmMTe
NOCPEACTBOM HN3KOYACTOTHOW YIbTPA3BYKOBOW Tepanunn B co4eTa-
HUN C UMMYHOMOAYNSTOPaMU U TPAAMLMOHHBIM METOL0M JIEHEHUS.
YCTaHOBEHO, YTO KOMOMHNPOBAaHHAA Tepanus, BKJoyatow,as npu-
MEHEHME TONNYECKUX MIOKOKOPTUKOCTEPOUAO0B NyTeM ynbTpado-
HodOopesa, MIMMYHOMOAYNATOPA M @HTUIMCTAMUHHbBIX NPenapaTos,
no3sonseT 9pPOEKTUBHO 1 B KOPOTKME CPOKM (B TedeHne 14 gHen)
[0obutbeca perpecca KJMHUYeCKUX NposiBNeHunin 3abonesaHus.
Mpu ncnonb3oBaHMN TONUYECKUX KOPTUKOCTEPOUIO0B, Kak C MOMO-
b0 HN3KOYACTOTHOrO yNbTpas3Byka, Tak U TpaauLMOHHO, CUCTEM-
HOro FOPMOHAILHOIO AENCTBUSA HE HAbNIO4ANOCh.

KJIIOYEBBIE CJIOBA: anneprus, annepruyeckui puHnT, HU3Ko4a-
CTOTHas ynbLTpa3BykoBas Tepannsl, UMMYHOMOZAYNATOPbI, aHTUM M-
CTaMWHHbIE NpenaparThbl.

AKTyanbHOCTb

Anneprudeckumin pyuHnT (AP) 4BNgeTCcH O4HNUM U3 CaMbIX
pacnpocTpaHeHHbIX 3aboneBaHunii B Mmpe, 3aboneBae-
MOCTb KOTOPbIM M B HACTOSILLLEE BPEMS HE UMEET OTYET-
JINBOWN TEHOEHUMN K CHUXEHUIO [S]. PeaynbraTel annae-
MMOSIOrNYECKNX MCCNESOBAHUNI, MPOBEAEHHbIX B Poccuu,
CBMIETENIbCTBYIOT O TOM, 4TO 3a6oneBaemMocTb AP 3a no-
cnegHue 20 net Boipocna B 4—6 pas, 1 nvuk ee npuxoanTcs
Ha MoJI040M N TpyaocnocobHbIi Bo3pacT[1, 3, 6,7, 12, 13],
YTO NOOYEPKMBAET HE TONBKO MEANLIMHCKYIO, HO U COLM-
anbHyto NpPob6emMy AaHHOW NaToNorvu.

Lenb nccneposaHus
M3y4yeHne BO3SMOXHOCTM MPUMEHEHMSI HU3KOYACTOTHOM
YyNbTPA3BYKOBOM TEpanun B ne4eHnn pasnmnyHoix Gopm AP.

MaTepuanbl n MeToabl UCClie0BaHNS
Mo HabnaeHMEM U IeYeHMeM HaxoamMnoch 52 ve-
JfloBeka ¢ nepcuctupyiowen ¢opmont AP B BO3pac-
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SUMMARY. In Russia, as in most developed countries of the world,
allergic rhinitis is a common disease. Over the past 20 years,
it has increased 4-6 times, and its peak falls on a young
and able-bodied age. The article provides a comparative assess-
ment of the effectiveness of the use of a 0.05% solution of budesonide
for allergic rhinitis through low-frequency ultrasound therapy
in combination with immunomodulators and the traditional treat-
ment method. It has been established that combination therapy,
including the use of topical corticosteroids by ultraphonophoresis,
immunomodulatorand antihistamines, allows effective and short-term
(during 14 days) regression ofthe clinical manifestations ofthe disease.
No systemic hormonal effects were observed with the use of topical
corticosteroids administered either with low-frequency ultrasound
or conventionally.

KEY WORDS: allergy, allergic rhinitis, low-frequency ultrasound
therapy, immunomodulators, antihistamines.

Te ot 18 po 50 net. CpegHun BO3pacT CocTaBnsan
37,4 = 3,1 ropga, N3 HUX XeHWwmuH 6bino 28 (53,8%)
n 24 (46,2%) My>xx4uH (Tabn. 1).

Y Bcex HabloaaeMblix NaLMEHTOB N3yyasicsl aHaMHEe3
3aboneBaHus (Tabn. 2), NPOBOANNCS PYTUHHbI OCMOTP
JIOpP-0OpraHos C UCCieg0BaHNEM MOJIOCTU HOCa MNo4 MU-
kpockonom LEICA-14, KT okonoHocoBbix nasyx (OHI),
nccrnenoBaHue MyKOLMIMAPHOIo KIMpeHca Crim3ncTomn
ob6onoykm neperopoakm Hoca (MH) (caxaprHoBas Nnpo-
6a), uMTonornyeckoe nccrenoBaHne MaskoB-oTneyvaT-
KOB CO cnmancToi obonoukm MH [2], 06wmin knnHnye-
ckum aHanus kposu (OAK), cogepxaHune SIgA n SIgE
B CPaBHEHWN C MPaKTNYeCku 300p0oBbIMU nuuamu (M3J1).
O6cnepoBaHme rpynn NPOBOAMSIM B EPUO, A0 Nle4eHns
1 Ha 14-e cyTkn nocne nposeneHHon Tepanmu. MNaun-
€HTbl ObIIN pacnpeaenieHbl Ha ABe rpynnbl: OCHOBHas
M KOHTPOJIbHAS.

KoHTponbHOWM rpynne 60sbHbIX MHTPaHa3asibHO Npu-
MeHANn TadpeH-Hazanb (TPaaULNOHHBLIN METOL NIeHYEHNS)
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Ta6anya 1
Bo3pacTHas CTpyKTypa nauueHToB C a/iyieprudyecCkumM pUHUTOM
Bo3pacTHIE rpynnbl MyXu4mHbI (n = 24) XKeHwuHbI (n = 28)
abc. B % a6c. B %
18-30 14 58,4 16 57,1
31-40 8 33,3 10 35,8
41-50 2 8,3 2 71
Tabnunya 2
CTpyKkTypaXanob naumeHToB HabnoaaemMbix rpynn
KanoG coynna(n— 28) coyana (n 24
3aTpyaHeHne HoCoOBOrro AblXaHUs 28 (100%) 24 (100%)
e oo™ % %% 28 100% 24 1005
HapyweHne 060HAHUSA 21 (75,0%) 19 (79,0%)
3y4 B NONOCTM HOCa 11 (39,2%) 9 (37,5%)
YuxaHbe 10 (35,7%) 8 (33,3%)
[MoBbILLEHHAa yTOMNAEMOCTb 28 (100%) 24 (100%)
lonoBHas 60nb 22 (78,5%) 20 (83,3%)
HapylweHune cHa 28 (100%) 24 (100%)

M aHTUrMCTaMWHHbIN nNpenapat 3epTtek no 1 Tabnetke
1 pa3 B cyTkn B TeyeHue 10 gHen. B OCHOBHOI rpynne
ncnonb3osanu 0,05%-Hbili pacTBOp OyoecoHmMaa no-
CpPeacTBOM HM3KOYACTOTHOM ynbTpasBykoBon (HY3)
Tepanuu Ha annaparte «ToH3unnop-MM» [7, 8, 9] 3a-
Boga-nsrotosutens OO0 «HIMIM «MeTpomen» (OMck).
Mpenapat rotosunu extempore (kK 1 MA MCXOQHOroO npe-
napata nob6asnsanu 2 Mna cTepusibHoro guanonormye-
CKOro pacTBopa, CpeHss CyTo4YHas [03a coctaBsndana
166 MKr ons 04HOro NauneHTay), a Takxke MCnosib30Banu
nMMyHomoaynsatop NonvokcuaoHnii® (HIMO MNMeTpoBakc
®apm, Poccus) B no3e 12 mr no 1 tabnetke 1 pa3 B cyT-
kn kypcom 10 gHen.

MeToauka neyeHms 3akno4anacb B CleayoLem:
paboyylo YacTb BOJIHOBOAA-PACbIINTENSA BBOOUNN
B MOJZIOCTb HOCA, 3aTEM BKJIIOYANN NPEABAPUTENBbHO Ha-
CTPOEHHLIN B pe30HaHC Npu 4yactoTe 25-27 kl'y, reHe-
paTop ynbLTpa3Byka v nokanbHo o6pabaTbiBanu CTpyei
noHmamposaHHoro 0,05%-Horo pacteopa 6yoeCoHu-
[a NnaToNormyeckn NM3MeEHeHHbIE 30HbI MOJIOCTM HOCA
NnoA NMOCTOAHHBIM KOHTPOJIEM B HEMPEPBLIBHOM PEXUME
no 10 cekyHA ons Kaxx 4o NONOBMHbI HOCA eXeOHEBHO
B TedyeHune 14 gHeii. Boibop gaHHoro npenapara 6bin
00yCcnoBneH ero JocTatoyHblM Nnpodunem 6e3onacHo-
CTn. IMEeHHO JaHHbIN npenapaT 3 BCex MHransumoH-
HbIX rtokokopTukoctTeponaos (UFKC) nmeet Hanbonee
GnaronpusITHLIN TepaneBTUYECKNN MHOEKC, HTO CBA3AHO
C ero BbICOkuM cpoacTtesomMm ¢ KC-peuentopamu n HU3-

KO CUCTEMHOMN BNOAKTUBHOCTbIO. MONNOKCUAOHNN®
Haps4y C UMMYHOMOAYNUPYIOLWVIM OelicTBMEeM obnaaa-
€T BbIPa>XEeHHO aHTUTOKCMYECKOW aKTUBHOCTbIO, KOTO-
pas He aBNSIeTCA Pe3ynbTaToM CTUMYAALNN MMMYHHbIX
MEXaHN3MOB, a OnpeaensaeTcs BbICOKOMOJIEKYSIPHOMN
npupoaoi npenapara, ero BblpaxeHHbIMW aacopoum-
OHHbIMUM cBOMCTBaMU. [ToMMMO TOro, AaHHbIM Npenapart
MOBbLILIAET YCTOMYMBOCTb KJIETOK K LLUTOTOKCUYECKOMY
LENCTBUIO, CHMXAET TOKCMYHOCTb JIEKAPCTBEHHbIX Npe-
napaTtoB N XMMUYECKUNX BeLLecTs [4].

Pe3ynbTatbl UCCNeaoOBaHUA U UX 00CcyXaeHue

JunHamuka n3aMmeHeHuin B CTPYKType Xxanob cemae-
TeNbCTBYET, YTO Ha 14-e CYyTKM C MOMEHTA Ha4ana ne-
YyeHUsd 3aTpyaHeHne HOCOBOro AblXxaHUA B OCHOBHOW
rpynne 3aperncTpmpoBaHo Tonbko y 12 (42,8%) naum-
€HTOB, TOrAa kak B KOHTponbHOM —y 19 (79,1%) (Tabn. 3).

CnusucTble BbIAENEHNS N3 HOCA U CTEKAHNE CNN3N
Nno 3aHEeNn CTEeHKe rMoTKMU B OCHOBHOW rpynne coxpa-
HSIMCb MEHbLLE, YEM Y MOSIOBMHbI NALIMEHTOB, a B KOH-
TPOsNbHOM 3Taxanoba otmeyveHay 18 (75,0%) cny4yaes.
Y nogaensioLLero 60bWMHCTBA NALMEHTOB 06enx rpynn
Xanobbl Ha CHMXeHWe 0O0HSAHUS, 3y, B MOSIOCTU HOCa
M YMXaHbE YMEHbLUUINCL. HapylweHne cHa coxpaHs-
nocb nuwb y 8 (28,5%) 60bHbIX U3 OCHOBHOM rpynnbl,
TOrga Kak B KOHTPOJIbHOWM AaHHbIA CUMATOM onpege-
NSNcs B NONOBMHe cny4vaeB HabnogeHnin. N3yyeHne
KJIETOYHOr0 COCTaBa Ma3KoB-0Trne4yaTkoB CO C/IN3UCTON
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CTpyKkTypaXanob nauueHToB nocJsie NpoBeAeHHOr0 JieYeHUs

Ta6nnya 3

Xano6bi

OcHOBHas
rpynna (n = 28)

KoHTponbHas
rpynna (n = 24)

3aTpygHeHne HOCOBOro AblXaHns

12 (42,8%)*

19 (79,2%)

BoasHuCTbIE, CNM3UCTLIE BbIAENEHNS N3 HOCA, CTEKAHME

CNn3M No 3a4HEN CTEHKE MMOTKN

11 (39,2%)*

18 (75,0%)

HapylueHne 060HAHUSA

9 (32,1%)*

11 (45,8%)

3ya B NONOCTM HOCca 11 (39,2%)* 9 (37,5%)
YuxaHbe - 2 (8,3%)

MoBbIlWEHHas yTOMIAEMOCTb 8 (28,7%)* 12 (50,0%)
lonoBHas 6onb 7 (25,0%)* 10 (41,7%)

HapylweHune cHa

8 (28,5%)*

10 (41,7%)

lNpymeyvaHme. * — LOCTOBEPHOCTb Pa3INYNA B CPABHEHUWN C KOHTPObHOW rpynnoi (* p < 0,05).

Tab6nunuya 4

KneTouHbiii cOCTaB NoN0OCTU HOCa 'y HabnoaaeMbiX NaLMEHTORB A0 U NoCce JlIe4eHUs

OcHoBHag rpynna KoHTponbHas rpynna OcHOBHag rpynna KoHTponbHag rpynna

Mokasatenun (n=28) (n=24) (n=28) (n=24)
Ao nevyeHusa Ao nevyeHusa nocne nevyeHusa nocnse nedyeHuma

SoauHobunbI, % 57,2 £ 2,16%** 56,4 + 2,12%** 17,4 £ 1,17%* 31,61 % 1,32+**
Heiitpodunel, % 34,1 1,14 35,34+ 1,35 23,45+ 2,16* 23,31+ 1,17
NumpounTbl, % 2,56 +0,16 2,35+0,18 2,32+0,12 2,43 +0,12
Snutenuii, % 19,32 2,19 18,42 + 2,15 13,67 +2,16* 12,72 + 2,34
CMJ snutenus 0,58 +0,04** 0,54 +0,04** 0,39 + 0,02* 0,36 +0,01**
ParounTapHas akTMBHoCTE 16,24 + 2,8** 15,9+ 2,7** 32,4 +0,001** 37,1 +0,01**
HENTPodpunNoB
lokagarenb He3aBepLUEHHOro 17,56 * 2,21* 17,2+ 2,5 21,6 +2,01* 24,5+ 2,11
darounTtosa

lMpumeyvaHue. * — 0603HaYEHNEe 4OCTOBEPHOCTUN Pa3fiinin U3yvaemblx nokasaTtenel ¢ rpynnamm oo u nocne nedexus (* p < 0,05, ** p < 0,01,

***p <0,001).

Ta6nanya 5

Moka3zaTenn mecTHOro UMMYHUTETAa Yy NaulnueHTOoB C anjiepruieCKkum puHUTOM A0 U Nocnie nevYeHnsa

MauueHTbl AP OcHOBHag rpynna KoHTponbHag rpynna
Mokasatenun N3 (n=28) (n=52) (n=28) (n=24
A0 neYeHns nocrne ne4eHns nocrne ne4yeHusa
SIgA, r/n 0,86 £0,10 0,30 £0,01** 0,74 £ 0,05** 0,45 +£0,01
SIgE, MME/Mn 0,81+ 0,01 1,95 £ 0,02*** 1,11 £0,02* 1,47 £ 0,01

Hpumeanme. * - 0603Haqu|/|e AOCTOBEPHOCTHU pa3n|/|L||/||7| n3y4aembix nokasartenemn c rpynn0|7| I'I3J'I, naumneHTamMmm 0o n nocsie nev4eHunda
(*p <0,05, ** p< 0,01, *** p < 0,001).
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060104KKM NONOCTU HOCA, NCCIIEN0BaHHbIN Kak Ao ne-
4yeHud, Tak 1 nocne nedeHns (tabn. 4), nokasano, 4To
[0 nevyeHuns y 60/bHbIX 06emx rpynn HabntaaeTcs Bbl-
paXxeHHOEe NOBbLILLEHME BCEX KNETOK C NpeobnagaHnem
303MHOPUNOB, OTHOCUTENIBHOE CHUXEHNE KONMYECTBA
IMMEPOLMTOB C OAHOBPEMEHHbBIM YBENNYEHUEM KONN-
YyecTBa HENTPODUIIOB.

OTmevaeTcsa gpoctoBepHoe (p < 0,01) yBennyeHune
PasnnyHbIX KNETOK SNUTENNS, MPOCNEXNBAETCHA NOBbI-
LWeHHas AeCTPYKLUUS KNEeTOK MepLAaTenbHOro anuTe-
nns cnuaucTton obonoykm MH, noctoBepHo (p < 0,01)
CHUXAIOTCS Nnokasartenu GyHKLMOHANbHOM aKTUBHOCTU
HeNTPOodUNOB N CNOCOBHOCTL K 3aBeEpPLLEHUIO darouu-
To3a. [1pn ULMTONOrM4ECKOM UCCNeA0BaAHNN HOCOBOM
CN3K Noche IeYeHns y naumeHToB o6eunx rpynn Habto-
[aeTcsa CHUXEHME KonuyecTsa 903MHODUIOB, OAHAKO
B OCHOBHOW rpymnne oHo umeeT 6onee 3Ha4yMmMble pas-
nnumd (p < 0,05). NMpom3oLwno 4OCTOBEPHOE CHUXEHUE
KonmMyecTBa HenTpodunos B Habnogaembix rpynnax,
a Takxe goctoBepHoe (p < 0,01) noBbiLeHMe daro-
LNTapPHON aKTUBHOCTU HEMTPOMUIIOB B 3TUX rpynnax,
HOo B 6GosnbLluel cTeneHn B ocHoBHOW — o 32,4 + 0,001
BMecCTO 16,24 = 2,8 0o nedyeHusa. B To xe Bpems nokasa-
TENM HE3aBEPLLUEHHOrO GaroLmMTo3a OCTAIOTCS CHUKEH-
HbIMW B 06eunx rpyrnnax, XoTs B OCHOBHOW OH JOCTOBEP-
HO BbILLE MO CPaBHEHUIO C KOHTPOJIbHOW. Mokadartenun
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MECTHOro MMmyHuTeTa (Tabn. 5) nocne NnpoBeaeHHONM Te-
panun B OCHOBHOM rpymnne CBUAETENIbCTBYIOT, YTO LOCTO-
BepHO (p < 0,01) ygennumnca ypoBeHb CEKPETOPHOrO IgA
MO CPaBHEHMIO C NoKa3aTeNnsaMm 40 Jie4eHUs M OTMeYaeTCs
ymeHbLueHune (p < 0,05) yposHs IgE B HOCOBOM cekpeTe.

OTun nokasartenu gocturanu 3HadeHni MNM3J1, B TO
BpeMsi Kak B KOHTPOJIbHOW rpynne HabnioaaeTcs Nmilb
TEHOEHUMA K yBenndeHuto IgA N CHUXEHUIO YPOBHS
IgE B HOCcOBOM cekpeTe. Nokazatenn OAK oo neveHus
B rpynnax xapaktepm3oBaJiuCb inlb B aBCONIOTHOM
yBenmMyeHnn konmyecTsa 303nHodunos (bonee 5%).
Mocne nevyeHnss B OCHOBHOW rpynne npoueHTHOEe COo-
LepXaHue 303MHOPUIIOB JOCTUMI0 PU3NO0NOTrNMYECKNX
HopM Y 81,4%, a B KOHTPONbHOM — y 75,0%.
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DISEASES OF THE NOSE AND PARANASAL SINUSES

COMPARATIVE EVALUATION OF THE EFFECTIVENESS
OF LOW-FREQUENCY ULTRASOUND
AND CONVENTIONAL TREATMENT
OF ALLERGIC RHINITIS

A.l Izvin

Tyumen State Medical University of the Ministry of Health of Russia

SUMMARY. In Russia, as in most developed countries of the
world, allergic rhinitis is a common disease. Over the past
20vyears, it hasincreased 4-6 times, and its peak falls on a young
and able-bodied age. The article provides a comparative assessment
of the effectiveness of the use of a 0.05% solution of budesonide
for allergic rhinitis through low-frequency ultrasound therapy
in combination withimmunomodulators and the traditional treatment
method. It has been established that combination therapy,
including the use of topical corticosteroids by ultraphonophoresis,
immunomodulatorand antihistamines, allows effective and short-term
(during 14days) regressionofthe clinical manifestations ofthe disease.
No systemic hormonal effects were observed with the use of topical
corticosteroids administered either with low-frequency ultrasound
or conventionally.

Relevance

Allergic rhinitis is one of the most common diseases
in the world, the incidence of which still has no clear
downward trend [5]. Epidemiological studies in Russia
showed that incidence of allergic rhinitis increased
4-6times during last 20 years and its peak falls at young
and employable age[1, 3, 6, 7, 12, 13], which emphasizes
not only medical but also social problem of this disease.

Purpose of the study
Study of the use of low-frequency ultrasound therapy
in the treatment of various forms of allergic rhinitis.

Study materials and methods

There were 52 people with persistent allergic rhinitis
between 18 and 50 years of age under observation and
treatment. The meanage was 37.4 + 3.1 years, 28 (53.8%)
were women and 24 (46.2%) were men (table 1).

All patients were examined for their medical history
(table 2); routine ENT examination with the study
of the nasal cavity under a LEICA-14 microscope,
CT scan of the paranasal sinuses, examination of ciliary
clearance of nasal septal mucosa (saccharin test),
cytological examination of nasal septal mucosa imprint
smears [2], complete blood count, SIgA and SIgE
content compared with apparently healthy humans
were performed. The groups were examined before

Experimental and clinical Ne 1 (04)
OTORHINOLARYNGOLOGY 2021

KEY WORDS: allergy, allergic rhinitis, low-frequency ultrasound
therapy, immunomodulators, antihistamines.

treatment and on the 14th day after the treatment.
The patients were divided into two groups: a main
group and a control group.

The control group of patients received intranasal
application of Tafen Nasal (conventional method
of treatment) and antihistamine Zyrtec 1 tablet once
a day for 10 days. The main group was treated with
0.05% budesonide solution by low-frequency ultrasound
therapy on Tonsillor-MM apparatus [7, 8, 9] manufactured
by Metromed Research and Production Company
LLC (Omsk). The substance was prepared ex tempore
(2 ml of sterile saline solution was added to 1 ml
of the initial product, the average daily dose was
166 ug for one patient), and the immunomodulator
Polyoxidonium® (NPO Petrovax Pharm LLC, Russia)
was used in a dose of 12 mg, 1 tablet once a day
for a course of 10 days.

The method of treatment was as follows: the applied
part of the waveguide-sprayer was introduced into
the nasal cavity, then an ultrasound generator
pre-set to resonance at a frequency of 25-27 kHz
was turned on, and pathologically changed areas
of the nasal cavity were treated locally with a jet
of ionized 0.05% budesonide solution under constant
control in a continuous mode for 10 seconds for each
half of the nose daily for 14 days. This drug was chosen
because of its sufficient safety profile. Thisis the drug
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Table 1
Age structure of patients with allergic rhinitis
Men (n = 24) Women (n = 28)
Age groups
abs. % abs. %

18-30 14 58.4 16 571

31-40 8 33.3 10 35.8

41-50 2 8.3 2 71
Table 2

Structure of complaints in the groups observed

Complaints Main group Control group
Nasal breathing difficulty 28 (100%) 24 (100%)
Watery, mucous nasal discharge, post-nasal drip 28 (100%) 24 (100%)
Anosmia 21 (75.0%) 19 (79.0%)
Tickle in nose 11 (39.2%) 9 (37.5%)
Sneezing 10 (35.7%) 8 (33.3%)
Undue fatigue 28 (100%) 24 (100%)
Headache 22 (78.5%) 20 (83.3%)
Sleep disorder 28 (100%) 24 (100%)

that has the most favourable therapeutic index of all
inhaled corticosteroids due to its high affinity with
glucocorticoid receptors and low systemic bioactivity.
Polyoxidonium® has a pronounced antitoxic activity
along with its immunomodulatory action, which is
not the result of stimulation of immune mechanisms
but is determined by the high molecular weight nature
of the drug, its pronounced adsorptive properties.
in addition, thisdrug increases cell resistance to cytotoxic
action, reduces toxicity of drugs and chemicals [4].

Study results and discussion

The dynamics of changes in the pattern of complaints
indicates that nasal breathing difficulties were
registered onlyin 12 (42.8%) patients in the main group
on the 14th day from the start of treatment, whereas
thatin 19 (79.1%) patients in the control group (table 3).

Nasal mucus secretions and mucus flowing down
the posterior pharyngeal wall in the main group persisted
in less than half of the patients, while in the control
group this complaint was noted in 18 (75.0%) cases.
The complaints of reduced sense of smell, tickle
in nose and sneezing decreased in the vast majority
of patients in both groups. Sleep disorder persisted
only in 8 (28.5%) patients from the main group, while
in the control group this symptom was detected in half
of the cases observed. Study of cellular composition

of nasal mucosaimprint smears examined both before
and after treatment (table 4) has shown that there
was a marked increase of all cells with predominance
of eosinophils, a relative decrease of lymphocytes
number with a simultaneous increase of neutrophils
number in both groups before treatment.

Reliable (p < 0.01) increase of various epithelial cells
is marked, increased destruction of nasal septal ciliated
epithelial cellsis traced, parameters of functional activity
of neutrophils and ability to complete phagocytosis
reliably (p < 0.01) decrease. Cytological examination
of nasal mucus after treatment in both groups revealed
a decrease in the number of eosinophils, but this
difference was more significant in the main group
(p < 0.05). There was authentic decrease of neutrophils
number in observed groups, as well as authentic (p< 0.01)
increase of neutrophil phagocytic activity in these
groups, but more in main group: up to 32.4 = 0.001
instead of 16.24 = 2.8 before treatment. At the same
time, incomplete phagocytosis indices remain decreased
in both groups, although they are significantly higher
in the main group compared to the control one. Local
immunity parameters (table 5) after treatment in the
main group show that the level of secretory IgAincreased
significantly (p < 0.01) in comparison with the pre-
treatment figures and there was a decrease (p < 0.05)
in the level of IgE in nasal secretion.
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Structure of complaints after treatment

Table 3

Complaints

Main group (n =28)

Control group (n = 24)

Nasal breathing difficulty

12 (42.8%)*

19 (79.2%)

Watery. mucous nasal discharge. post-nasal drip

11 (39.2%)*

18 (75.0%)

Anosmia 9 (32.1%)* 11 (45.8%)
Tickle in nose 11 (39.2%)* 9 (37.5%)
Sneezing - 2 (8.3%)

Undue fatigue 8 (28.7%)* 12 (50.0%)
Headache 7 (25.0%)* 10 (41.7%)

Sleep disorder

8 (28.5%)*

10 (41.7%)

Note. * - significance of differences in comparison to the control group (* p < 0.05).

Table 4

Nasal cavity cell composition in the observed patients before and after treatment

Main group Control group Main group Control group

Figures (n=28) (n=24) (n=28) (n=24)
before treatment before treatment after treatment after treatment

Eosinophils, % 57.2+2.16*** 56.4 £ 2.12*** 17.4 £ 117* 31.61 +1,32***
Neutrophils, % 341 £1.14* 35.34 = 1.35** 23.45+2.16* 23.31 £1.17*
Lymphocytes, % 2.56+0.16 2.35%£0.18 2.32+0.12 2.43+0.12
Epithelium, % 19.32+2.19 18.42 £ 2.15** 13.67 +2.16* 12.72£2.34
pverage epithelial degradation 0.58 +0.04** 0.54 +0.04** 0.39 +0.02* 0.36+0.01**
Neutrophil phagocytic activity 16.24 £ 2.8** 15.9£2.7** 32.4+0.001** 37.1£0.01**
Incomplete phagocytosisindex 17.56 + 2.21* 17.2 +2.5* 21.6 £2.01* 24.5+211*

Note. * - significance of differences between the studied parameters and the groups before and after treatment (* p <0.05, **p<0.01, ***p<0.001).

Table 5

Local immunity parameters in patients with allergic rhinitis before and after treatment

Apparently aﬁ::ieirc‘:trsh‘?:\iitt?s Main group Control group
Parameters healthy humans (g < 52) (n=28) (n=24)
(n=28) before treatment after treatment after treatment
SIgA, g/l 0.86 £0.10 0.30£0.01** 0.74 £0.05** 0.45+0.01
SIgE, mIU/mL 0.81 £0.01 1.95 +£0.02*** 1.11 £0.02* 1.47 £ 0.01

Note. * - significance of differences between the studied parameters and the group of apparently healthy humans, patients before and after treatment
(*p <0.05,** p<0.01, *** p<0.001).
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These parameters reached the values of apparently
healthy humans, while there was only a tendency
for the control group to show an increase in IgA
and a decrease in nasal secretion IgE levels. Complete
blood count values before treatment in the groups
were represented only by an absolute increase
in eosinophil count (more than 5%). After treatment,
the percentage of eosinophils reached physiological
standards in 81.4% in the main group, and in 75.0%
in the control group.
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Conclusions

Comparative analysis of treatment of persistent
allergic rhinitis has shown that combined therapy
including topical corticosteroids by low-frequency
ultrasound therapy, immunomodulators and
antihistamines helps to achieve regress of clinical
manifestations of disease and long-term remission
in shortterms (within 14 days) effectively. When topical
corticosteroids administered with low-frequency
ultrasound, no systemic effect was noted.
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3ABOJIEBAHUAA HOCA U OKOJIOHOCOBbIX NMA3YX

MHTPAHASAJIbHbLIE INIOKOKOPTUKOCTEPOUAbI
U LEKOHFECTAHTbI B MEAUKAMEHTO3HON TEPANUN
HA3AJIbHOU OBCTPYKLUUW: YTO JTYHLUE?

INTRANASAL CORTICOSTEROIDS AND DECONGESTANTS IN THE MEDICAL THERAPY
OF THE NASAL OBSTRUCTION: WHAT IS BETTER?

'B. B. lLlunexkoea, 0. B. Pedoceesa

'W. V. Shilenkova, ?0. V. Fedoseeva

'®Orb0Y BO «flpocnasckulii 20cydapcmeeHHbil MedUuYUHCKUU
yHusepcumem» MuH30paea Poccuu

2TAYy3 A0 «KnuHu4eckas 60/1bHUYA ckopoli MeduyuHCKol noMmowu
umeHu H. B. Conosvesa»

PED®EPAT. HazanbHas 06CTPyKLUSA OTHOCUTCS K TEM CUMMTOMaM
PUHOCUHYCUTA, KOTOPbIE B 3HAYUTENBHOM CTENEHN BAUSIOT Ha Ka-
4YeCTBO XM3HU NALNEHTOB, MO3TOMY TPEOYIOT KOppekLunn. B HacTo-
AlemM nccnegoBaHuv NpoBeAEH aHaNM3 nokasarenen n xapakrepa
HOCOBOrO LKA METOA0M NPOAJSIEHHON puHOdnoymeTpumny 40 na-
LMEHTOB C OCTPbIM PUHOCUMHYCUTOM cTapLue 18 net npu BKOYe-
HUM B KOMMIEKCHYIO TEPANUIO MHTPaHa3asbHOro momeTasoHa dy-
poata (rpynnal, n =20) n 0,1%-Horo kcunomeTtadonuHa (rpynna ll,
n =20). AnHamMmunka xanob, Ha3anbHbIX CUMATOMOB NPY 3HA0CKOMNUMU
ocyulecTtBnanacb B TedeHne 10 aHen. OTMEYEHO, 4TO, MO CPAaBHEHMIO
C KCUIOMEeTa30JIMHOM, MOMeTa3oHa ¢pypoat npu CTaTuCTUYECKN 3Ha-
YMMOM BJIUSTHUM HA Ha3a/IbHY0 0OCTPYKLMIO HE U3MEHSIET CTPOMHOE
TEYeHNe HOCOBOTO LKA, YTO CeAyeT y4MTbIBATb MPU HA3HAYEHUN
MeAMKaMEeHTO3HOM Tepanun OCTPOro PUHOCUHYCUTA.

KJTIOYEBBIE CJIOBA: Ha3anbHas 06CTPYKLMSA, HOCOBOW LUK, PU-
HODNOYyMeTpuUs, OCTPbIA PUHOCUHYCUT.

BeBepeHue

Mop HasanbHoOM ob6¢Tpykumen (HO) noHnmaeTcs
cybbeKTUBHOE BOCMPUATUE 3aTPYAHEHUS NMPOXoXAe-
HUHA BO3A4YLLUHOM CTPYM Yepes NOoJSI0CTb HOCa NpY Abixa-
HUW. CunTaeTcs, 4TO AAHHOE OLLYLIIEHVE FTEHEPUPYETCS
peuenTopamm TPOMHUYHOIO HEPBa, PaCMONOXEHHbIMM
B CNIN3NCTOM 060S104Ke NoSI0CTU Hoca. CunTaeTcs, 4To
HO ctpapaet ot 50 no 80% nauneHToOB C pa3nnNYHOMN
naTtosiorMen Hoca U OKOJIOHOCOBbLIX Na3yX: OCTPLIN
M XPOHUYECKN PUHOCUHYCUT, aNieprn4eckmin n Heas-
Nleprnyeckuin puHuT, gedopmanmsa neperopoaKm Hoca
T a.[3,8, 9].

Benywmmmn 3o0HaMm, okasbiBalOLWMMN COMPOTUBIIE-
HMe NPoXo4fLemMy Yepea NoJsiIoCTb HOCa BO3AYLLUHOMY
NMOTOKY, ABASOTCA HOCOBOW KnanaH v HUKHNE HOCOBbIE
PaKOBUHbI, MPOHN3AaHHbIE KABEPHO3HBIMU COCYANCTHIMU
crnaeTeHnsaMm, KOTopble NOCPEeaCTBOM BEreTaTuBHOM
VMHHEepBauMn MOTYT N3MEHSATb 06beM Cnn3ncTom 060-
JIOYKM HOCOBBIX PakoBUH, 4TO 0BycnaBnvBaeT yqyacTue

3KcnepmmeHTaanaﬂ N KIIMHNn4yeckad

OTOPMUHOJNIAPUHIOJI0INA

Ne 1 (04)
2021

"Yaroslavl State Medical University of the Ministry of Health of Russia

2Soloviev’ Clinical Emergency Medicine Hospital

SUMMARY. The nasal obstruction requires correction as it is
the symptom of rhinosinusitis that significantly affect the quality
of patients’ life. We analyzed the nasal cycle’s parameters using
long-term rhinoflowmetry in 40 adults with acute rhinosinusitis
when including intranasal mometasone furoate (group I, n = 20)
and 0.1% xylometazoline (group Il, n=20) in the treatment. Dynamics
of complaints, nasal symptoms during endoscopy were carried
out within 10 days. Compared with xylometazoline, mometasone
furoate, with a statistically significant effect on nasal obstruction,
does not change the nasal cycle. This fact should be considered
when prescribing drug therapy for acute rhinosinusitis.

KEY WORDS: nasal obstruction, nasal cycle, rhinoflowmetry, acute
rhinosinusitis.

B MexaHm3amax HO ewe ogHoro opusunonormnyeckoro epe-
HOMeHa — HocoBoro uukna (HL,) [8, 9].

HO cyL,eCTBEHHO BMSET HA KAYECTBO XU3HU Nauu-
€HTOB, CNOCOBCTBYS PA3BUTUIO M YACTLIM 0OOCTPEHUSAM
naTonornn apixaTenbHblX NyTelr, CHUXEHUIO paboTo-
CNocoBHOCTU N cNOCOBHOCTU K 06yYeHuto. BonbHble
¢ HO cTtpapatoT pacCTpoOMCTBaAMM CHA, HTO MOXET Npu-
BECTU K PasBUTUIO CUHOPOMA 0OCTPYKTUBHOIO anHoa
CHa nMbo yXyaLunTb ero TeYeHne npu ycnosuu, ecnm
NauMeHT yXXe MMeN B aHAMHe3e AaHHyIo natonaoruio. Mo-
3TOMY CBOEBPEMEHHAS ANarHoCcTuka n apPekTMBHOE
Nle4eHre NaTonornyecknx COCTOSHUIA, BbI3bIBAKOLLNX
HO, n B COBPEMEHHbBIX YCNIOBUSIX SIBASIETCS aKTyaJIbHOMN
npo6nemon [1, 3].

HeoTbemnemom 4acTblo MeOUKaMEHTO3HOM Tepanun
ocTporo puHocuHycuta (OPC), ogHOro ns pacnpocTrpa-
HEeHHbIX 3a60n1eBaHNN IOP-0PraHoOB, CYMTAETCH Ha3Ha-
YyeHne NpenapaToB, MUHVMU3NPYIOLLIMX OTEK CIU3UCTOMN
000/104KM NONOCTU HOCA U TEM CaMbIM YJTyHLLAIOLLMX HO-
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COBOE apixaHue. C 3TOM Lienblo, Kak MPaBuiio, UCMOJb3YI0TCS
cocygocyxumBawowme cpenctea [1, 9]. OgHako n3BecTHO
HEeraTMBHOE BO34ENCTBNE AEKOHMECTAHTOB HAa MYHKLMIO
MepLaTesibHOro anuTenus. B MHorouymcneHHbIx paboTtax
rnokasaHo, YTO COCYA0CYXMBAOLLME CpeacTBa Pe3Ko 3a-
MenNSi0T MYKOLMANAPHbLIA TpaHcnopT [4, 5, 6].

Lenb nccneposaHua

lMpoBeneHne CPaBHUTENBHOIO aHanM3a BAUSHUS
TOMNYECKNX OEKOHMECTAHTOB U MHTPaHa3asbHbIX [0
kokopTukocTeponaos (MHITKC) Ha BeipaxeHHoCTb HO
y nauneHToB ¢ OPC nocpencTtsoM n3yyeHus xapakrepa
HLL n ero konn4ecTBEeHHbIX NOKa3aTeNen.

MaTtepuasnbl 1 MeTOAbI UCCNIeA0BaHUS

B knnHnyeckuii aHanma sownmn 40 nauyeHToB C OCTPbLIM
BakTepunasibHbiM HEOCIOXHEHHLIM PUHOCUHYCUTOM,
PEHTreHONOrMYeckn NoOATBEPXAEHHBIM U He TPebyoLUM
XVUPYPrMY4€CKNUX BMELLATENBCTB, B TOM YMCE NMYHKLNA
OKOJIOHOCOBbIX Na3yx. BospacT 60/bHbLIX — cTapLue 18 net
(cpegHui Bo3pacT — 43,43 £ 1,97 roga). B uccneposa-
HVe He BKJ1I0Ya/INCb NaumeHThbl, UMelLLVe B aHaMmHe3e
XPOHUYECKNI PUHUT (aNnepruyecknin u Heannepruye-
ckunii), nedpopmaunio Neperopoaky Hoca, kakme-nmbo
MHble 3a00/1EBAHNA AblIXaTesNbHbIX MYyTEN N BHYTPEHHUX
OpraHoB, KOTOPbIE MOIIM KOCBEHHO NOBAUATbL Ha ¢de-
HomeH HL,, 6epeMeHHOCTb, XPOHNYECKWUIA anKorosm3am,
HapKOMaHuo 1 gpyrue GopmMbl TOKCUKOMAHUU.

MavumeHTbl Bbinn pasnesnieHsl Ha ABe PpaHa0MU3NPOBaH-
Hble rpynnsl (rpynnaln rpynnall) no 20 yenoBek B kKaxaomn
(10 my>¢4uH 1 10 xeHLWKH B kKaxxaown rpynne). Bce naum-
eHTbl B KayecTBe 6a3ncHoi Tepanum OPC nonyyanm ne-
popaJsibHbI aHTUBNOTUK aMOKCULLIUIIVH B CTAHAaPTHOM
no3unposke 500 mr 3 pasa B oeHb B TedeHne 10 gHen. 1o-
nonHUTENLHO B rpynne | B Tepanuto 6b1n BktoYeH NHITKC
MomeTasoHa ¢pypoart B go3uposke no 100 Mkr B kaxayto
MOJIOBMHY HOCa 2 pa3a B AEeHb, CyMMapHasa CyTO4YHas
no3a—400 mkr. B rpynne Il B ;ONOAHEHME K CUCTEMHOMN
aHTMOMOTUKOTEPANUN NCMNOMb30BaJICH AEKOHMECTaHT —
Tonuyeckui cnpei 0,1%-HOro kcunomMeTasonnHa B 4o3e
npuMeHeHus Mo 1 BNPbICKY B KaXAYI0 MOMOBMHY HOCA
2 pasa B geHb. Tonuyeckme npenapatbl MPUMEHSINCH
B Te4yeHune 7 gHen Tepanun, Ha4mHaa ¢ nepBoro AH4,
470 ObINI0 0OYCIOB/IEHO HEOOXOAMMOCTbIO COBI0AEHUS
VIHCTPYKLMW K Mpenapary.

OnHamnyeckoe HabnogeHve 3a nauneHTaMm ocy-
wecTensnockb B TedyeHne 10 gHEN ¢ oLeHKON xanob
M 3HO0CKOMNYECKOM KapTMHbI NON0CTM Hoca. Pukca-
LMS pe3ynsTaToOB NPOBOAMIACH B KAX b N3 6 BUSUTOB!
1-e cyTku HabnoaeHns (oeHb Ha3HavYeHus Tepanuu, T0),
2-e cyTtku (T1), 3-ncytkun (T2), 5-e cytku (T3), 7-e CyTKM
(T4) n 10-e cyTkmM (AeHb OKOH4YaHWA Tepanuu, T5). Xa-
00kl NAUMEHTOB (3aTPyAHEHWE HOCOBOTO AbiXaHus/
3aJ1I0KEHHOCTb HOCAa, BblAEe/IEHNs N3 HOoCa, roJioBHas
n/unn nuuesas 605b) OLLEeHUBANINCh NO BU3YyasbHO-
aHanoroson wkane (BALL) ot 0 go 5 6annos. OueHka
Ha3aJIbHbIX CUMMNTOMOB MNPW ONTUYECKON 3HJ0CKONUN
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npoBoAunack cnegyouwmm obpa3om: rmnepemms Cnu-
31CcTOM 060N04KM oLeHMBanach B 0 6anioB nNpu oTCyT-
CTBUW cMMNTOMA, B 1 6ann — Npu HANN4YMM cuMnTOMa.
OTek cnuancTor 060104KM NONIOCTU HOCa OLLEHMBAJICS
no Tpex6annbHoli wkane: 0 6ansoB — 0OTCYyTCTBME CUM-
nToma, 1 6ann — cnado BblpaXeHHbI cMMnToM, 2 6anna —
YMEPEHHO BbIpaXeHHbI cumnTom, 3 6anna — CUbLHO
BblpaXX€HHbI CUMMNTOM. Hannumne n xapaktep cekperta
B MOJIOCTM HOCA OLeHMBaAnNM No AByx6anibHON LWKane:
0 6annos — oTcyTCcTBME cekpeTa, 1 6ann — CAN3UCTbIN
cekpeT, 2 6anna — rHOMHbI CEKPET.

O6bekTMBM3aums oueHkn HO nponseogmnack MeTo-
[OM NPOANEHHON PUHODNOYMETPUN C NMOMOLLLIO Cre-
LManbHOro ANarHOCTUYECKOro MOAYNS PUHOMAHOME-
Tpa RHINO. MNpoaneHHas puHodbnoymMeTpust NO3BONSET
OCYLLECTBUTb MaKCUMasbHO ANUTENbHYIO (A0 72 4acoB)
3anuck HLL B BUge rpaduyeckoii kpneomn s obeunx no-
JIOBUH HOCA U KOJIMYECTBEHHO OMPEAENUTb BENNYUHY
06bLEMHOro NoToKa BO3ayxa, NpoxoasLero 4epes rno-
JIOCTb HOCAQ, YTO BbIYMCSETCS aBTOMATUYECKUN KaK OT-
HOCUTENbHbIM 06beMHbI NoTok (OOMM) u BbipaxkaeTcs
B OTHOCUTENbHbIX eanHuLax (OE). MonyyeHHble rpadumku
HLL pa3zgensnm no pa3HOBUOAHOCTSAM Ha KNaCCUYECKnin
(nnu perynapHbli, ABYCTOPOHHUIA MNepeMeXXatLnincs)
HLI n Heknaccuyeckumin HLL (HeperynspHbein) [2, 71].

MpoaoneHHada puHodoymMeTpuUsa Nnposoamnnach
ABaxapbl: Ha Bu3uTe TO ¢ uenbio Gukcaunm usMeHeHun
HLL nog, BO3aencTBMEM MHTPaHa3aibHOro npenapara
n Ha Bu3nTe T5 ansa oueHkn auHamuku HL, m OOl B xone
KOMMeKcHon Tepanuu. B o6a Bn3nTa gnnTesnbHOCTb
3anucu HLL coctaBuna 18 yacos.

lMonyyeHHbIE B XO4€ UCCNEO0BAHMS OaHHbIE CTAaTU-
CcTu4eckn obpabaTbiBaNNCh C MOMOLLbIO BEIYUCNTESb-
HbIX KOMMblOTEPHbIX Nporpamm MO Excel 2016, Statistica
10.0 B cpene WINDOWS. TNpu cpaBHEHUM BO3PACTHbIX
rpynn v gns onpeneneHns noaoBbiX pasnuyui napa-
METPOB AOCTOBEPHLIMU CHUTAINCH TaKMUe pasnnyums,
npu KOTOPbIX NOSYY4EHHOE 3HAYEHNE p g uccnenye-
MO0 KpUTEepUs ObINO HUXE KPUTUYECKOrO YPOBHS 3HA-
yumocTn a = 0,05. Takxe MCNONbL30BANUCE KPUTEPUIA
Wanupo - Yunka, metoq onncaTtenbHOM CTaTUCTUKMN,
OBYCTOPOHHWI t-TECT A9 HE3aBUCUMMbIX MEPEMEHHbIX.

Pe3ynbTaTtbl UCCNeAOBaHUA U UX 00CcyXaeHue

Ha BuanTte TO cymmapHas oLeHKa Xanob 1 HasanbHoW
OMNTUYECKOM 3HOO0CKOMNU B UCCNERYEMbIX KIIMHNYECKNX
rpynnax He nmena AoCTOBEpPHbIX pasnuyui (p > 0,05),
4YTO MO3BOJINIIO MPOBECTU KOPPEKTHOE CPABHEHME FPYMM
no BCeM 13y4aeMblM napameTpam. To xe camoe Kacasiocb
v HLU. B uenom naHavyanbHo HL, 3apernctpupoBaH rnpak-
Tnyeckn y Bcex naumeHToB ¢ OPC — 95%, npm aTom knac-
cuyeckuii HL, BcTpedancs peako, nuwb y 20% 605bHbIX.
B 5% cnyuaes gaxe muHumanbHblie dniokTyaumm OOT
Ha NpoTsxeHun 18 YacoB nccnenoBaHMs OTCYTCTBOBAM,
YTO B InTEPATYPE HOCUT HA3BAHNE «HELVIKIINYHBIA HOC>.

Kaknx-nmb0o nonoBbIX pas3nnynii B BUOOBOM Npu-
HagnexHocTtn HL, He ycTaHOBNEHO, Tak Xe Kak

3KCI'IepMMeHTaJ1bHaﬂ N KJIMHNn4yecCKkad
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3ABOJIEBAHUAA HOCA U OKOJIOHOCOBbIX NMA3YX

Left Inspiration

. HocoBoii unkn xeHwwmHbl 21 roga. Npynna |. Knaccudeckuii HL 4o n nocae ncrosnb30BaHns MOMeETa3oHa ¢pypoara.

MoMeHT HaHeceHus cripesi Ha CIN3UCTYI0 060J104KY HOCA roKa3aH CTPEIKON
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Puc. 2. HocoBoii unkn myxyanHbl 49 net. pynna Il. Heknaccuyeckuii HL no ncnons3oBarus 0, 1%-HOro kcuiomeTa3osmHa.
CTtpesnkori noka3aH MOMEHT BIpPbICKMBaHWS AEKOHrecTaHTa, rnocue 4ero HL| otcyrcTeoBasn B TeyeHmne 9 yacos

u B BennyuHe OOI. CpegHee 3HadeHue OOMy MyXUnH
cocTtaeuno Me = 74,40 [52,60; 115,40] OE, y XEHLVH —
Me = 68,90 [51,10; 110,70] OE (p < 0,05). Npoponxwu-
TeNIbHOCTb O4HOM pokTyaummn HL y My>4nH cocTtaBuna
Me = 98,50 [80,30; 172,90] MUHYTbI, Y XEHLINH —
Me = 117,80 [83,20; 181,30] MuHYTLI. Pasnnuma Takxe
CTaTUCTUYECKN HegoCcToBepHsbl (p > 0,05).

[Mocne HaHeceHMa MOMeTa3oHa dypoara Ha Cnu-
3UCTylo 0605104KYy NonocTn Hoca HLL, He meHsn ceoto
VMCXOLHYIO BUOOBYIO NPUHAANIEXHOCTL (puc. 1). Hanpo-
Tne, nocne enpbicknBaHus 0,1%-HOro KCMIOMeTa3onm-
Ha nepuoany4HocTb dnokTyaumin OOl npetepnesana
CYLLLECTBEHHbIE U3MEHEHNS. BO-NepBbiX, B Cly4ae Ha-
JIN4Ms KNaccuyeckom NnepmogmnyHoOCT unkna (4 naum-
eHTa, 20%) 00 Ncnonb30BaHMA OEeKOHrecTaHTa Takas
CTPOVHAsa LMKIIMYHOCTb UCYE31A NOSIHOCTbIO ¥ BCEX
nauneHTOB NOCE HaHeCeHus npenapara. bonee Toro,
B 100% cnyyaeB 3adurKCnpoBaHbl aNU304bl AJINTENBHOIO
otcyTtcTBusa HL. [osBneHne Taknx y4acTKOB Ha rpaduke
nameHeHuin OOl coBnagano ¢ Hayanom AENCTBUS TO-
MMYECKOro AEKOHIeCTaHTa, a UX NPOAOMKNTENBHOCTb
cocTtasuna B cpegHem Me = 1,8 [0,30; 3,20] uyaca.
Y 35% naumeHTOB perucTpmMpoBamCb HELMKITNYHbIE
koneb6aHns HOCOBOIo BO3AYLIHOINO NOTOKa B TeYeHne
BCero BpemeHun gericteus cnpes 0,1%-Horo kcunomera-
3onuHa - B cpeagHeM Me = 5,20 [4,30; 6,10] yaca (puc. 2).

B 06eux cpaBHMBaEMbIX rpynmnax nocsne Ucrnosb3o-
BaHWS MHTPaHa3anbHOro cnpes Habnwaanocb Hapac-
TaHme OOT, npnyemM CTaTUCTUYECKM 3HAYMMOE MO CPaB-
HEHMIO C NoKa3aTenieM 00 HaHECEHWS CNpes Ha CNn3u-

JKcnepuMeHTaNbHasa U KIMHUYecKas Ne 1 (04)
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cTyto o6onouky. B rpynne | OOMN y MyX4nH cocTaBui
Me = 85,60 [65,80; 108,20] OE, y xeHwwmnH — Me =73,50
[58,30; 110,60] OE. B rpynne Il OOI Bbipoc oo Me =93,50
[70,30; 119,80] OE y myxunH n go Me = 78,40
[68,80; 117,10] OE y >xeHwmH. Pasnuuns B senuumnHe OOTT
B rpynnax coctaBuian He 6onee 9% (pasnuunsa mexany
rpynnamMmm cTaTUCTUYECKN HegoCcTOBEpPHbI, p > 0,05).
Taknum 06pa3oM, Ba30KOHCTPUKTOPHOE AencTBmne Mo-
MeTasoHa ¢pypoaTta 0ka3anoCb CPABHUMO C BA3OKOH-
CTPUKTOpPHbIM gencTtenem 0,1%-Horo KCMIo0MeTa3oNnHa.
Tem He MeHee YyCTaHOBJEHO, 4TO KCUIOMETas30-
NvH cnocobcTBoBan yannHeHuio ¢as HLL: y MyxumH —
Ha Me = 136,20 [77,30; 288,50] MUHYTbI, Y XXEHLLUMH —
Ha Me = 162,30 [89,20; 302,80] muHyTbl. HanpoTus.,
rnoAa BO3OencTBMEM MOMETa30Ha ¢pypoara nepnoany-
HOCTb CMeH ¢nokTyaumin HU, cokpalwanach: y MyX-
4ymH — Ha Me = 15,30 [5,40; 62,30] MUHYTbI, Y XXEHLLMH —
Ha Me = 20,80 [8,50; 67,80] MUHYTHI.
MpoaoMKNTENBHOCTL COCYAOCYXMBAOLLEr0 addekTa
0,1%-HOro KcMnomMeTasoanHa NP 0AHOKPATHOM HaHece-
HUW Ha CNM3NCTYI0 060J104KY NOJIOCTU HOCA B CpeaHeM
cocTaBuna 4yTb 6onblie 5 yacos (Me = 5,20 [4,30; 6,10]
yaca), B TO BpeEMS Kak Ba30OKOHCTPUKTOPHOE OEeNCTBME
MomeTas30Ha ¢pypoata Ha HO gnnnochk B 2 pasa gorbLue:;
Me = 10,35 [7,80; 12,10] yaca (p < 0,05). OgHako 3Haun-
moe BnnsHue 0,1%-HOro KCMNoMeTa30/MHA Ha BbIPAXEH-
HocTb HO Bce xe HacTynana 6bicTpee, a UMEHHO Yepes
Me = 17,80 [5,40; 20,10] MuHyTbI. [Lna momeTazoHa pypo-
aTa aToT nokasaresns coctaBmn Me = 38,60 [15,30; 46,80]
MUHYTbI, Pa3nnyms MeX Ay rpynnamMu 40CToBepH:l, p < 0,05.
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Puc. 4. inHamuka CyMMapHOro nHaekca HasasibHbiX CUMITOMOB
B rpyrnnax | v ll, no gaHHbIM 3HAOCKONUY 0J1I0CTU HOCa

Ha Bn3unte TS BbI3AOPOBNEHNE KOHCTATUPOBAHO
y 95% nauwveHToB rpynnbl | n'y 70% 60MbHbIX rpyn-
nel 1l (p < 0,05), 4yTO NPOAEMOHCTPNPOBAIO NPENMY-
wecTBo AobaBfieHNs B Tepanmio OCTPOro PUHOCKU-
HycuTa MHITKC. BkniovyeHne B CXeMy Jie4HEHUS MO-
MeTasoHa pypoara AOCTOBEPHO YCKOPAIO NpoLecc

caHauun nosoCcTM HOCA M OKOJIOHOCOBLIX MNa3yXx, O YeMm
cBuaeTenbCTBOBaNM AaHHble BU3NTOB T3, T4 n TS5
(puc. 3, 4). CymmapHas oueHka Ha3asbHbIX CUMMTO-
MoB no BALLl n 6annbHasa oueHka 3HAO0CKOMUKU NMoJsio-
CTM HOCa nokasanu npemmywiectso rpynnbl | Ha 30%
Mo CpaBHEHMIO C rpynnow Il.
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3aknyeHue

HO oTtHocutcsa k Tem cumntomam OPC, koTOopble
B 3HAYNTEJIbHON CTEMNEHU BUSIOT HA KA4€CTBO XUN3-
HU NaLUMeHTOB, NO3TOMY TPeOyIoT Koppekuun. JaHHoe
nccnegoBaHve nokasano, 4HTO BA30OKOHCTPUKTOPHbIN
adpdpekT MIHI'KC momeTasoHa ¢pypoaTa cpaBHUM C Aeii-
CTBMEM TOMMYECKOro aekoHrecTtanTa 0,1%-Horo kcuno-
MeTa30/1MHa, YTO NOATBEPXAEHO HE TONIbKO CyObeKTUB-
HOW OLIEHKOW HOCOBOIO AbIXaHWsl, HO 1 00 bEKTUBHbLIMMU
OaHHbIMU NMPOAJIEHHON PUHODNOYMETPUN.

OpHako OeKOHrecTaHT MMEEeT HEOCMOPMMOE Npen-
myuiecTteo nepen NHITKC: 6onee ObicTpoe HAacTyneHne

JINTEPATYPA

3ABOJIEBAHUAA HOCA U OKOJIOHOCOBbIX NMA3YX

BA30KOHCTPUKTOPHOro addekTa n HueenmposaHue HO.
Tem He meHee 0,1%-Hbllh KCUTOMETa30/IMH OKa3biBaeT
HeraTueHoeE BAnsiHME Ha HLL, 4To BbipaXkaeTcs B MOJSIHOM
npexkpaLieHnn GaoKTyaLmMin HOCOBOro NOTOKa Ha BECb
nepuon Ba30KOHCTPUKTOPHOIro AeNCTBUA npenapara.
Mo cpaBHeHUO ¢ aekoHrectaHTom 0,1%-HbIM KCMNO-
MEeTa30/IMHOM MOMeTa30Ha ypoaTt nNpu ctatucTuye-
CKW 3Ha4MMOM BnsAHUM Ha HO He n3MeHseT CTPOMHOEe
TeyeHme HL, 4To, 6e3yCnoBHO, ABNSETCH NOSIOXUTESb-
HbIM MOMEHTOM M CNEAYET y4MTbIBATb NP HA3HA4YeHNN
MegukameHTo3Hom Tepanun OPC.
KOHONUKT MHTEpPECOB OTCYTCTBYET.
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INTRANASAL CORTICOSTEROIDS
AND DECONGESTANTS IN THE MEDICAL THERAPY
OF THE NASAL OBSTRUCTION:
WHAT IS BETTER?

V. V. Shilenkova, 20. V. Fedoseeva

"Yaroslavl State Medical University of the Ministry of Health of Russia

2Soloviev’ Clinical Emergency Medicine Hospital

SUMMARY. The nasal obstruction requires correction as it is
the symptom of rhinosinusitis that significantly affect the quality
of patients’ life. We analyzed the nasal cycle’s parameters using
long-term rhinoflowmetry in 40 adults with acute rhinosinusitis
when including intranasal mometasone furoate (group I, n = 20)
and 0.1% xylometazoline (group Il, n=20) in the treatment. Dynamics
of complaints, nasal symptoms during endoscopy were carried
out within 10 days. Compared with xylometazoline, mometasone
furoate, with a statistically significant effect on nasal obstruction,
does not change the nasal cycle. This fact should be considered
when prescribing drug therapy for acute rhinosinusitis.

Introduction

Nasal obstruction is defined as the subjective sensation
of obstruction of airflow through the nasal cavity during
breathing. This sensation is thought to be generated
by trigeminal nerve endings located in the nasal mucosa.
Nasal obstructionis thought to affect between 50 and 80%
of patients with various nasal and paranasal sinus diseases:
acute and chronic rhinosinusitis, allergic and non-allergic
rhinitis, nasal septal deformity, etc. [3, 8, 9].

The leading areas of resistance to airflow passing
through the nasal cavity are the nasal valve and the
inferior nasal concha, punctuated by cavernous vascular
plexuses that can change the volume of the nasal
mucosa in conchathrough autonomic innervation, which
determines the involvement of another physiological
phenomenon in asal obstruction, the nasal cycle [8, 9].

Nasal obstruction significantly affects patients’ quality
of life, causing the development and frequent exacerbation
of respiratory disease, impaired working and learning
ability. Patients with nasal obstruction suffer from sleep
disorders, which may lead to obstructive sleep apnea
or worsen it if the patient has a history of this disorder.
Therefore, timely diagnosis and effective treatment
of pathological conditions causing nasal obstruction
is an urgent problem even in modern conditions [1, 3].

An integral part of the drug therapy of acute
rhinosinusitis, one of the common ENT diseases, is
the prescription of drugs that minimise nasal mucosal

KEY WORDS: nasal obstruction, nasal cycle, rhinoflowmetry, acute
rhinosinusitis.

oedema and thereby improve nasal breathing.
For this purpose, vasoconstrictors are usually
used [1, 9]. However, decongestants are known to have
anegative effect on the function of the ciliated epithelium.
Numerous papers have shown that vasoconstrictors
sharply slow down mucociliary transport [4, 5, 6].

Purpose of the study

Comparative analysis of the effect of topical
decongestants and intranasal corticosteroids
on the severity of nasal obstruction in patients with
acute rhinosinusitis by studying the nasal cycle and its
quantitative parameters.

Study materials and methods

The clinical analysis included 40 patients
with acute bacterial uncomplicated rhinosinusitis,
radiographically confirmed and not requiring surgical
interventions, including paranasal sinus punctures.
The age of the patients was over 18 years (mean age
43.43 = 1.97 years). Patients with a history of chronic
rhinitis (allergic and non-allergic), septal deformity, any
otherrespiratory and internal diseases that could indirectly
affect the nasal cycle phenomenon, pregnancy, chronic
alcoholism, drug addiction and other forms of substance
abuse were not included in the study.

The patients were divided into two randomised
groups (Group land Group Il) of 20 patients each (10 men

Experimental and clinical
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Left Inspiration

Fig. 1. Nasal cycle of a 21-year-old woman. Group I. Classic nasal cycle before and after the use of mometasone furoate.
Moment of spray application to nasal mucosa shown by arrow
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Fig. 2. Nasal cycle of a 49-year-old man. Group Il. Non-classical nasal cycle before the use of 0. 1% xylomethasoline.
The arrow shows the moment of decongestant injection, after which the nasal cycle was absent for 9 hours

and 10 womenin each group). All patients received the oral
antibiotic amoxicillin in a standard dosage of 500 mg
3 times daily for 10 days as a background therapy for acute
rhinosinusitis. Additionally, the intranasal corticosteroid
mometasone furoate was given in a dosage of 100 ug
in each half of the nose twice a day, for a total daily dose
of 400 g in Group I. In group Il, in addition to systemic
antibiotic therapy, a decongestant, a topical spray
of 0.1% xylometazoline, was used at a dose of 1 injection
in each half of the nose 2 times a day. Topical medication
was used for 7 days of therapy, startingon day 1, in order
to comply with the instructions for the medication.

The patients were dynamically monitored for 10 days
with assessment of complaints and nasal endoscopy.
The results were recorded at each of 6 visits: the 1st day
of observation (day of therapy assignment, T0), 2nd day
(T1), 8rd day (T2), 5th day (T3), 7th day (T4) and 10th day
(day of therapy termination, T5). Patient complaints (nasal
breathing difficulties/congestion, running nose, headache
and/or facial pain) were scored on avisual analogue scale
from 0 to 5. Nasal symptoms were assessed by optical
endoscopy as follows: mucosal hyperaemia was scored
Oifthere was no symptom, 1if there was a symptom. Nasal
mucosal swelling was assessed on a three-point scale:
0for nosymptom, 1for amild symptom, 2 foramoderate
symptom, and 3 for a severe symptom. The presence
and nature of nasal secretions were assessed on a two-
point scale: 0 point for no secretions, 1 point for mucous
secretions, 2 points for purulent secretions.

The evaluation of nasal obstruction was objectivised
by prolonged rhinoflowmetry using a diagnostic module

Experimental and clinical Ne 1 (04)
OTORHINOLARYNGOLOGY 2021

of the RHINO rhinomanometer. Prolonged rhinoflowmetry
provides the longest possible (up to 72 hours) recording
of the nasal cycle as a graphical curve for both nasal
halves and quantifies the volume flow through the nasal
cavity, which is calculated automatically as the relative
volume flow and expressed in relative units. The resulting
nasal cycle graphs were divided by variation into classical
(or regular, bilateral intermittent) nasal cycle and non-
classical nasal cycle (irregular) [2, 71.

Prolonged rhinoflowmetry was performed twice:
at the TO visit to record nasal cycle changes under
the influence of intranasal medication and at the T5 visit
to assess nasal cycle dynamics and relative volumetric
flow during comprehensive treatment. At both visits,
the duration of nasal cycle recording was 18 hours.

The data obtained during the study were statistically
processed using computer software MO Excel 2016,
Statistica 10.0in WINDOWS. When comparing age groups
and to determine gender differences in parameters,
differences where the p value for the criterion under study
was lower than the critical significance level = 0,05 were
considered valid. Shapiro-Wilk test, descriptive statistics
and two-sided t-test for independent variables were also
used.

Results of the study and discussion

At the TO visit, the summary scores of complaints
and nasal optical endoscopy in the studied clinical
groups had no significant differences (p > 0.05), resulting
in a correct comparison of the groups for all parameters
studied. The same was true for the nasal cycle. In general,
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Fig. 4. Dynamics of the total index of nasal symptoms in groups | and I, according to nasal endoscopy

an initial nasal cycle was recorded in almost all patients
with acute rhinosinusitis, 95%, while a classic nasal
cycle was rare, occurring in only 20% of patients.
5% of cases did not show even minimal fluctuations
in relative volumetric flow over 18 hours of examination,
whichisreferredtoin the publications as a non-cyclic nose.

No gender differences in nasal cycle were found,
nor were the relative volumetric flow values. The mean
relative volumetric flow was Me = 74.40 [52.60; 115.40]
relative units in males and Me = 68.90 [51.10; 110.70]
relative units in females (p < 0.05). The duration of one
nasal cycle fluctuation was Me = 98.50 [80.30; 172.90]
minutes in males and Me = 117.80 [83.20; 181.30] minutes
in females. The differences were also statistically not
significant (p > 0.05).

Following application of mometasone furoate
to the nasal mucosa, the nasal cycle did not change
its initial species identity (fig. 1). On the contrary,
the periodicity of fluctuations in relative volumetric
flow underwent significant changes after injection with
0.1% xylometazoline. Firstly, if there was a classical
cycle periodicity (4 patients, 20%) before decongestant
use, this slender cyclicity disappeared completely in all
patients after application of the drug. Moreover, episodes
of prolonged nasal cycle absence were recorded
in 100% of cases. The appearance of such patches
onthe graph of changes in relative volumetric flow coin-
cided with the onset of the topical decongestant, and their
duration was an average of Me = 1.8 [0.30; 3.20] hours.
In 35% of patients there was non-cyclic variation in nasal

Experimental and clinical
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airflow over the duration of the 0.1% xylometazoline spray,
with an average of Me = 5.20 [4.30; 6.10] hours (fig. 2).

Both compared groups showed anincrease inrelative
volumetric flow after intranasal spray application, which
was statistically significant compared to the rate before
application of the spray to the mucosa. The relative
volumetric flow in group I was Me = 85.60 [65.80; 108.20]
relative units for males and Me = 73.50 [58.30; 110.60]
relative units for females. The relative volumetric flow
in group Il increased to Me = 93.50 [70.30; 119.80]
relative units for males and Me = 78.40 [68.80; 117.10]
relative units for females. The differences in relative
volumetric flow between the groups were no more than
9% (differences between the groups were not statistically
significant, p > 0.05). Therefore, the vasoconstrictor
effect of mometasone furoate was comparable
to the vasoconstrictor effect of 0.1% xylometazoline.

However, xylometazoline was found to prolong
the phases of the nasal cycle: by Me = 136.20 [77.30; 288.50]
minutes in males and Me = 162.30 [89.20; 302.80] minu-
tes in females. In contrast, exposure to mometasone
furoate shortened the periodicity of nasal cycle
fluctuations: by Me = 15.30 [5.40; 62.30] minutes in males
and by Me = 20.80 [8.50; 67.80] minutes in females.

The vasoconstrictor effect of 0.1% xylometazoline,
when applied once to the nasal mucosa, lasted on
average just over 5 hours (Me =5.20 [4.30; 6.10] hours),
whereas the vasoconstrictor effect of mometasone furoate
on nasal obstruction lasted twice as long: Me = 10.35
[7.80; 12.10] hours (p < 0.05). However, the significant
effect of 0.1% xylometazoline on nasal obstruction was still
faster, namely after Me = 17.80 [5.40; 20.10] minutes. This
was Me = 38.60 [15.30; 46.80] minutes for mometasone
furoate, and the difference between the groups was
significant, p < 0.05.
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T5 visit revealed recovery in 95% of patients
in Group | and 70% of patients in Group Il (p < 0.05),
which showed the advantage of adding intranasal
corticosteroids to the treatment of acute rhinosinusitis.
The addition of mometasone furoate to the treatment
significantly accelerated the sanation of the nasal
cavity and paranasal sinuses, as evidenced by the T3,
T4 and T5 visits (fig. 3, 4). The total score of nasal
symptoms on the visual analogue scale and the nasal
endoscopy score showed a 30% advantage in Group |
compared with Group II.

Conclusion

Nasal obstruction is one of the symptoms of acute
rhinosinusitis that significantly affects the quality of life
of patients and therefore requires correction. This study
has shown that the vasoconstrictor effect of mometasone
furoate is comparable to that of the topical decongestant
0.1% xylometazoline, which is confirmed not only
by subjective assessment of nasal breathing, but also
by objective data of prolonged rhinoflowmetry.

However, decongestant has an undeniable
advantage over intranasal corticosteroids: faster
onset of vasoconstrictor effect and levelling
of nasal obstruction. However, 0.1% xylometazoline
has a negative effect on the nasal cycle, resulting
in the complete cessation of nasal flow fluctuations
for the duration of the vasoconstrictor effect of the drug.
Mometasone furoate does not change the nasal cycle
with a statistically significant effect on nasal obstruction
compared to decongestant 0.1% xylometazoline,
which is certainly a positive development and should
be considered when prescribing medication therapy
for acute rhinosinusitis.
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3ABOJIEBAHUA YXA U CYPAOJIOINA
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KJIMHUYECKWUW ONbIT XUPYPIMYECKOIO JIEYEHUSA
AETEW AOLLUKOJIbHOIO BO3PACTA C XPOHUYECKUM
FHOMHbLIM CPEAHMUM OTUTOM, OCJI0O)XKHEHHbIM
XOJIECTEATOMOW BUCO4YHON KOCTU

CLINICAL EXPERIENCE OF SURGICAL TREATMENT OF PRESCHOOL CHILDREN WITH CHRONIC
PURULENT OTITIS MEDIA COMPLICATED BY TEMPORAL BONE CHOLESTEATOMA

'C. M. Xopyk, '0. A. HukumeHko, "?A. B. CageHoK,
'0. I. KysbmuHoix, 'A. B. Kapnoe

'S. M. Khoruk, '0. A. Nikitenko, "A. V. Savenok,
'0. G. Kuzminykh, 'A. V. Karpov

'Xabaposckuti punuan @Y «<HayuoHanebHelli MeOUYUHCKUL
uccnedosamenbcKuli yeHMp omopuHonapuHaonozuu» ®MBA Poccuu
2flanbHe80CMOYHbIl 20cy0apcmaeHHbIl MeOUYUHCKUl yHUsepcumem
Mun3dpasa Poccuu

PE®EPAT. B cTaTbe npeacTaBiieHbl pe3dynbTaThl XMPYPruieckoro
nedyeHns 22 geTei AOWKONbLHOro Bo3pacTa (3—7 neT) ¢ xpoHuye-
CKWUM FHOMHbIM CPeaHUM OTUTOM, OCJIOXXKHEHHbBIM X0NecTeaToMOn
BMCO4YHOM KOCTW. Mo pedynbrataMm OTOMUKPOCKONUM A0 onepa-
WU Y BCEX NALMEHTOB MMEN MECTO OAHOCTOPOHHUN XPOHUYECKUIA
FHOMHbIN Npouecc B cpefHeMm yxe. Bcem naumeHTam 6bina npo-
BeJeHa caHupyouwasa onepauma: 18 naymeHTam — OTKPbITOrO TMna
(canal-wall-down); 4 nauneHTam 3akpblToro Tuna (canal-wall-up)
Mo NPUYNHE OrPaHNYEHHOr0 PACNPOCTPaAHEHUSA X01ecTeaToOMbl
B npejenax anutumMnaHyma n aHtpyma. Peunave xonecteatombl
BbiiBJIEH Y 4 nauuneHToB (18,2%), KOTOpbIM BbINOMHANACH Onepawmns
no metoauke canal-wall-up, yepes 3 roga nocne npepLwecTByio-
wenonepaunmny 2 naLneHToB, NPOONEPUPOBAHHbBIX MO METOAMKE
canal-wall-down, yepe3 6 mecsLueB.

KJTKOHEBBIE CJTOBA: xonecteatomMma BUCOYHOW KOCTU, AETH.

BeepeHue

HecMoTpsa Ha COBPEMEHHbIE LOCTUXEHUS B METOAAX
OMNArHOCTUKN N NEYEHNS XPOHUYECKUX CPEOHNX OTUTOB
y leTel, OHN NPOL0JIXKAIOT OCTaBaTbCs Hanbosiee HacTomn
MPUYNHOM CHUXEHUS CNYXOBOM PYHKLNN.

Tyroyxoctby feTemn npu XxpoHUYeCKOM CpeHEM OTUTE
3aTpyaHSET COLManbHYIO aaanTaumio, NPUBOAUT K MPO-
6nemam 00y4eHMS N B KOHEYHOM UTOre BANSIET Ha BbIGOP
npodgeccun. Hepeako poautenv obpalialoT BHUMaHNe
Ha CHMXEHME Crlyxa TONbKO TOraa, korga MMelTCs Bbl-
paxeHHble nNposiBneHns 3aboneraHuns. Ocoboe MecTo
B CTPYKTYype 3aboneBaHuin cpegHero yxa, npuBoasLmx
K HApPYLWEHMIO CNyxa, 3aHMMAlOT X0NeCTeaTOMHbIE MOo-
paxeHua cpegHero yxa [1, 2, 5].

XonecteatoMHbIV NPOLECC B CPEAHEM yXE COMpo-
BOXAETCH OCTEONUTUYECKMMU UBMEHEHNSMU KOCTHBIX
CTpyKTYyp GapabaHHOW NoJIOCTU N COCLLEBUAHOMO OT-
pPOCTKa 1 B pSAE CIy4aeB MOXET NPUBOAUT K TSXKEbIM
BHYTPUYEPENHbLIM OCNIOXHEHUSM.

'Khabarovsk Branch of National Medical Research Center of
Otorhinolaryngology of the Federal Medical and Biological Agency

2Far Eastern State Medical University of the Ministry of Health of Russia

SUMMARY. The article presents the results of surgical treatment
of 22 children of preschool age (3-7 years) with chronic purulent otitis
mediawith cholesteatoma. According to the results of otomicroscopy
before the operation, all patients had a unilateral chronic purulent
otitis media. All patients underwent ear surgery: 18 patients — open
type (canal-wall-down); 4 patients — closed type (canal-wall-up) due
to the limited spread of cholesteatoma within the epitympanum
and antrum. Recurrence of cholesteatoma was detected
in 4 patients (18.2%) who underwent canal-wall-up surgery 3 years
after the previous operation and in 2 patients who underwent canal-
wall-down surgery 6 months later.

KEY WORDS: temporal bone cholesteatoma, children.

Bonpochkl natoreHesa xonecteaToMbl IPU XPOHUYE-
CKOM FHOMHOM CpegHeM O0TUTe 0 CMX Nop obcyxaatoT-
Csl B crieymanbHON nnTepaType, HeCMOTps Ha 6osbLoe
KomyecTBOo nccnegosaHuii [8, 10]. BoamMoXHO, y oeten
Mraglero Bo3pacTa XonecteatoMHOE nopaxeHue
CpeHero yxa siBnseTcs BpoXAeHHbIM 3ab60neBaHneM.
Mo paHHbIM S. Darantier n coasT., BPOXAEHHas xone-
cTeaTomay geten BcTpedaeTtcsa B 12% cnyyaeB cpeamn
BCEX XO0NecTeaToM, Torga Kak y B3pOC/ibiX AaHHbIN NO-
KasaTtenb coctaensgeT meHee 1% [4]. o pe3ynbTatam
K. Kazahaya v coaBT. BpoxaeHHas xonecrteatoma
cocTaBnseT o 24% cnyvyaes cpeam BbIIBNSEMbIX XO-
necrteatom y geten [6]. Takoii pa3bpoc nokasartenen
CBUAETENbCTBYET O HEAOCTATOYHOM N3YHYEHHOCTU AaH-
Horo 3ab0J/ieBaHUS, aKTyaJIbHOCTb KOTOPOro B ETCKOMN
rnpakTukKe yBenninaach 3a NnocneaHue rogbl.

Oco6yto rpynny 60bHbIX COCTABNAIOT AE8TU AO0-
LWKONbHOro Bo3pacTta (3-7 neTt) B CBA3M C onpene-
NIEHHBIMU CNIOXHOCTAMU NPOBEAEHNS OMNArHOCTUKN,
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TeyeHns 3abonieBaHns 1 ero yie4eHns B 3TOM BO3pac-
Te, CBA3aHHbIMW KakK C aHAaTOMUYE€CKUMWN OCOOEHHOCTS-
MW CTPOEHUS JIOP-OPraHOB, UMMYHHOW CUCTEMbI, TaK
M C NCUXO3MOLMOHAaIbHbIM COCTOAHNEM pebeHka
Ha JaHHOM 3Tane pasBuUTuS.

Llenb nccnepoBaHusa

MpoBecTn aHanM3 pe3ynbTaToB XMPYPrn4eckoro
Jle4eHus NauneHTOB OOLWKObHOro Bo3pacTa (3—7 ner)
C AMNArHO30M «XPOHUYECKUIM THOMHbIA CPEAHUI OTUT,
OCJIOXKHEHHbBIV X0NecTeartoMon BUCOYHOW KOCTU».

MaTtepunanbl U METOAbI UCCNNEA0BAHUS

B peTpocnekTuBHOE nccnegoBaHue 6b110 BKIO-
yeHo 22 naumeHTa (cpenHun Bo3pacT — 4,7 roaa,
o1 3 oo 7 net), KoTopbIM B nepuog ¢ aHeaps 2016 roga
no sHBapb 2018 rona NnpoBOAMIOCE ONEPATMBHOE Neye-
HVe B OTOPMHONIAPUHIOJIOrMYECKOM OTAENIeHN Xaba-
posckoro dunmnana PreY «Hay4yHo-KIMHUYECKNIA LEHTP
oTopuHonapuHrosorun» ®MBA Poccun. CooTHoLEHNE
Masib4ynKoB 1 AeBo4vek Obino 1:1,2.

Jo onepaTMBHOro neyeHns NnpoBoaunocL obcne-
[oBaHue Mo oOLLENPUHATON MeToamnke (aHanmM3 Xxasnob
M aHaMHEeCTUYEeCKMX AaHHbIX, 0ObEKTUBHbINA OCMOTP
1 0OLWEKMHMYECKNE UCCNIeA0BaHUS), CYPA0SIOrMYeckoe
obcnepoBaHne ¢ oLEeHKOM MYHKUUM CIyXOBOM TpyObl,
cnupanbHas KOMMbOTEPHAsA TOMOrpadurs BUCOHHbIX KO-
CTen, OTOBMAEO0CKONUsS, OTOMUKPOCKONNSA, 3HA0CKOMNUS
NMOOCTN HOCA Y HOCOTIOTKMU.

Bbibop 06bema XMpyprmyeckoro BMeLllaTenbcTea
onpenensncs Ha OCHOBAHUM MOJIy4YEHHbIX AaHHbIX. One-
paTUBHOE JlIe4eHne NPOBOANIOCH Nof OOLLEeN aHecTe-
31en B N1aHOBOM NOpPsOKe.

B nocneonepayoHHOM Nepunoae B Te4eHme 6 gHemn
BCE NauMeHTbl MoJlyyanu cTaH4apTHY0 aHTubakTepu-
aNlbHYIO Tepanuio, NPOBOAMINCE €XEeOHEBHbIE Nnepe-
BA3KMU.

[Mpu BbINUCKE pekoMeHa0Banoch nposeneHe MPT
BUCOYHbIX KOCTeN B pexmme DWI yepes 3, 6 mecaues
1 1 rog nocne onepaumm ¢ Lenbio PaHHErO BbISIBIIEHUS
pe3nayanbHOM X0NecTeatoMbl U ONpeaeneHmns noka-
3aHW K peBU3NMN.

Pe3ynbTatbl UCCNeaoOBaHUA U UX 00cyXaeHue

N3 aHamHe3a CTOUT OTMETUTb, 4TO BO BCEX CIly-
yagax y geTer oTmedyanacb oTopes B TedeHue 2-4 net
0O MOMEHTa YCTaHOBJIeHUs AuarHosa, a noso4om
0N peHTreHonornyeckoro obcnenoBanus (KoMnblo-
TepHON ToMorpadumnm BUCOUYHbIX KOCTEN) NauMeHTa
Ha amOynaTopHOM 3Tane CNyXunm xanobbl Co CTO-
POHbI pOoAUTESIEN HA BbIPAXEHHOE CTONKOE CHUXEHUE
cnyxay pebeHka.

Mo pe3ynsraTtam obLLEKIMHNYEeCKOro obcnenoBaHns
Ha 0OroCcnNMTaNbHOM 3Tane COMyTCTBYIOLWUX XPOHUYE-
cknx 3aboneBaHunii y BCex AeTe BbiABIEHO He OblJ1o.

Mo ntoram OTOMUKPOCKONUN Y BCEX MALNEHTOB
“Mes1 MeCTO OAHOCTOPOHHUIA XPOHNYECKUA THOMHbBIN

JKcnepuMeHTaNbHasa U KIMHUYecKas Ne 1 (04)
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npoLuecc B CPeLHEM yXe, Ha APYIrOoM yxe, Kak npaBu-
1o, Menunck pybuoBble nameHeHus. Y 5 getelii (22,7%)
no pesynsraram 3HO0CKOMUU MOoJI0CTN HOCAa N HOCO-
rMOTKMW BbiIBIeHa rmnepTpodus roTOYHOW MUHOANHbI
[0 2-3-11 cTeneHun c 06CTPyKLMEN CIyXOBbIX TPYO, Me-
JIOCb Bblpa>K€HHOE CHMXEHNE PYHKLNM CITyXOBbIX TPYO,
Mo AaHHbLIM cypaosiornieckoro obcnenosaHus (ETF-tecr),
YTO NOCIYXWJI0 NOBOAOM AJ151 NPOBEAEHUS Y HUX O4HO-
MOMEHTHO C ornepaumein Ha cpeHeM yxe U 3HO0CKO-
nnyeckom ageHotommn. 12 naumeHtam (54,5%) paHee
Oblna BbINOSIHEHA aleHOTOMUS B CPOKU OT 6 MecsueB
[0 2 neT A0 MOMEHTa rocnuTanMsauum ang npoBeaeHus
PEKOHCTPYKTUBHOM onepaumu Ha cpefHeMm yxe. Takxe
paHee 10 getam (45,0%) BbINONHANMUCHL Onepauum
Nno yaaneHuto nonuna cpeaHero yxa, 4 nauneHta (18,2%)
nepeHecny aHTPOTOMMIO MO SKCTPEHHbLIM MOKa3aHNAM.
JaHHble BMeLaTensCTBa HE NPUBENU K PEMUCCUM XPO-
HMYECKOro npoLecca B CpeHEM yXe.

Xupyprunyeckoe BMeLLIATENbCTBO MPU XPOHNYECKOM
cpefHeM OTUTE, OCJIOXKHEHHbBIM XON1IeCTEATOMOM, SB-
nseTcs €AMHCTBEHHBLIM 3G EKTUBHBIM METOAOM Nle-
yeHusl. OTKpbITas TexHMka obnagaeT psaaomM Npenmy-
wecTs [3, 7]. Tak, ona Hee xapakTepeH HU3KMIN PUCK pe-
LuMOMBa XxonecteaTtoMbl M OTCYTCTBUE HEOOXOAMMOCTM
peBN3NOHHOM onepauunmn (second look) yepes 8—12 me-
caueB A1 UCKJIIDYEHUS pe3unayanbHOol XxonecTtearo-
Mbl 1 peunavea 3adoneBaHus. o gaHHbiM J. Tomlin,
3akpbiTas TexHuka B 2,87 pasa yBenmynBaeT BEPOsT-
HOCTb Pa3BUTUA peLnanBa No CPaBHEHMIO C OTKPLITON
TexHunkom [9], oaHaKO NO3BONSET COXPaAHUTbL aHATOMMU-
yeckune CTPYKTYpbl CpeaHero yxa, [OOUTbLCSA NyyLmx
CIYyXYNyHLIAIoLWNX peadynsTaToB, ObICTPOro 3aXXnBeHUs
OMNepaLmnOHHONM pPaHbl, CHMXEHME PUCKA PEKYPPEHTHBIX
MHPEeKUUIn cpeaHero yxa, OTCyTCTBUA HEOOX0AMMOCTH
NMOCTOSIHHOIO TyaneTa yxa U n3beraHus ero KoHTakTa
C BOOOW. 3akpbiTasd TEXHMKA CYLLECTBEHHO yNy4LlaeT
Ka4yeCTBO XU3HU NaLneHTa.

Bcem nauveHTam Gbina npoBegeHa caHupylow,as
onepauums: 18 naumeHTam — OTKpbITOro Tmna (canal-wall-
down) c ynaneHvuem 3afiHer CTEHKM CNyXOBOro npoxoaa
1 MeaTonaacTmKoM; 4 naumeHTam 3aKpbIToro Tmna (canal-
wall-up) No Nnpn4MHe orpaHN4eHHOro PacnpPoOCTPaHEHNS
XONecTeaTOMbl B Ipeaenax anuTuMmnaHymMma n aHTpyma.
Bcem naumeHTam 6bl1 yCTaHOBMEH NPOTE3 CIYXO0BbIX
KOCTOYeK (4 napunanbHbix, 18 TOTaNbHbIX).

NHTpaonepaunoHHO Gbin BbISIBNIEHLI Cllieayiolme
aHaTomMumyeckme ocobeHHoCcTu (Tabn. 1).

Yawie Bcero aHatoMuyeckne oCOH6eHHOCTU nMenun
COYeTaHHbI xapakTep, OTMevyanch y 60/bLIMHCTBA
nauymeHToB (70%) n, BEPOATHO, ABNSANINCL Npeapac-
nonararowmm GakTopoM K pasBUTUIO XPOHNYECKOIO
FHOWMHOIro cpegHero oTmTa n GOPMMPOBAHUIO BTOPUY-
HOW XonecTeaToMbl.

PeB13noHHasa TMnaHoToMus Yepes 6 MecsueB Obina
npoBeneHa 5 nauneHTam (22,7%) c npeaecTByoLWEeNn
CaHMpyloLen onepaunen oTkpolToro Tuna (canal-wall-
down). B 2 cny4yaax Obin AMarHOCTUPOBAaH peuuanB
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Ta6nanuya 1

UHTpaonepaunoHHble aHaTOMU4YeCcKue 0COGEeHHOCTU CPeaHero yxa y AeTei ¢ xojlecteaTtoMoil BUCOYHOM KOCTU

AHaTOMM4YeckKkue o0Co6eHHOCTU

KonuuyecTBO naumeHToB

(n=22)
MpepnexaHne NykoBULLblI SPEMHOI BEHbI K MPOMOHTOPUYMY 2
CyXeHHbI aTTuK
Bobicokoit rpebeHs (COG) 4
BosayLuHble KNeTku B TUMMaHaIbHOM YCThe CJlyXOBOW TPYObI 2

Mmy6okne KapMaHbl 3agHEro TMMMNaHymMa (JIMLEeBON, TUMNaHabHbIA CUHYCbI) 10

YMEepPEHHO CHMXEHHbIN 06beM HapabaHHON NONOCTH 2
Hasec nuueBoro HepBa Haz, OBaSIbHbIM OKHOM 3
XonecteaTtoOMbl B CMHYCax 3agHero tTumrnaHyma, Bo BCeEX BbIBOAbI

5 cnyyaax 6b1nm yaaneHsl pybusl TUMMaHanbHOM NoIoCcTH
(B ©ONbLLEN 4ACTM C NPOEKLIVIM OBASIbHOIO OKHA U YCTbS
CcnyxoBow TpyObl), BbINOJIHEHA OCCUKYONAacTuKa Npo-
T€3aMU CIYXOBbIX KOCTOYEK.

YeTbipe nauymeHTa (18,2%), KOTOPbIM BbINOMHANACH
onepauus No MeToaunke 3akpblToro Tvna (canal-wall-up),
OblNn peonepurpoBaHbl Yepea 3 roaa nocsie NepBUYHOM
onepauuun B cBs3M ¢ obpa3oBaHneM gedekTa HeEOT-
MMnNaHasibHOM MeMbpaHbl, peumaMBOM X0JlecTeaToMbl
U CHUXEHUEM CJTyXOBOWN OYHKLNN.

dyHKUMOHaNbHBIN 3P dEKT OLLEHNBAICS MO JAHHbIM
VUrpoBOV ayaIOMEeTpMn Yepes 6 MECSALLEB: HAUTYYLLINIA
NPUPOCT cilyxa 6bi1 oTMedeH y 11 nauneHTos (50%) no-
cne nepeon onepauumn — 0-1-9 cTeneHb KOHAYKTUBHOWN
TYroyxoctu; 1-2-9 CTENEeHb TYroyxoCTu COXpPaHsanach
y 6 naumneHToB (27,3%); 3-9 cTeneHb KOHAYKTUBHOW Ty-
rOyxOCTV AMAarHOCTUPOBaHay 5 NaLMEeHTOB, 4TO IBUIOCh
OLHMM N3 NOBOOOB AN4 peornepauun. lNocne npose-
OEHHOW PEBU3NOHHON TUMMAHOTOMUM CAYX YAYULLINACS
00 0-1-1n cTeneHn KOHAYKTUBHOWM TYrOyXOCTW.

JINTEPATYPA

1. Tlpn XMpypruyeckom sie4yeHUm XpoHUYEeCKOro
CpefHero oTuTa CToUT yaenaTb BHUMaHWE ANarHOCTUKeE
GYHKUMN CNYyXOBOW TPYObl 1 YCTPAHATb NPUYNHDBI €€ Ha-
pyLieHus.

2. [lpwu xonecteaTomMe BUCOYHOW KOCTM METOO0M
BblOOpa HYXXHO CYMTaTb CaHMPYIOLLYIO OrnepaLunio oT-
KPbITOro TMNa C yaaneHmem 3afiHer CTEHKN HapY>XHOro
CJIyXOBOr0 npoxoga ¢ caHaumen CMHyCcOB TUMNaHyma,
yOaneHneM KOCTHbIX HaBECOB, PEBU3NEN TUMMNAHAJILHOMO
YCTbS1 CNYXOBOW TPYObl 1 pagnkanbHbIM BCKPbITUEM BO3-
OYXOHOCHbIX KJIETOK COCLLeBUAHOIo OTPOCTKA Yy AeTen 00-
LLKOJIbHOI0O BO3pacTa, Tak Kak HegocTtarto4yHasa caHaums
ovyara MOXeT NPUBECTU K PeLLnanBy XonecTeaToOMbl.

3. bonee npuemnemo NpoBeAeHNE PEBUIMOHHON
TUMMAHOTOMUM Yeped 6 MecsaLEeB NOCNE MAaCTONAIKTO-
MWW

4. auneHTbl AaHHOW FPynnbl 4OMXKHbI HAONOATb-
Cs C NepMoanyHOCTLIO 1 pas B nonroga B TedeHne S net
Jaxe nocsie Nosy4eHnsa XopoLlero peaynsrara npose-
JEeHHOW onepaumn.
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EAR DISEASES AND AUDIOLOGY

CLINICAL EXPERIENCE OF SURGICAL TREATMENT
OF PRESCHOOL CHILDREN WITH CHRONIC PURULENT
OTITIS MEDIA COMPLICATED BY TEMPORAL BONE
CHOLESTEATOMA
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'0. G. Kuzminykh, 'A. V. Karpov
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SUMMARY. The article presents the results of surgical treatment
of 22 children of preschool age (37 years) with chronic purulent otitis
media with cholesteatoma. According to the results of otomicroscopy
before the operation, all patients had a unilateral chronic purulent
otitis media. All patients underwent ear surgery: 18 patients — open
type (canal-wall-down); 4 patients — closed type (canal-wall-up) due
to the limited spread of cholesteatoma within the epitympanum
and antrum. Recurrence of cholesteatoma was detected in 4 patients
(18.2%) who underwent canal-wall-up surgery 3 years after the previous
operationandin 2 patients who underwent canal-wall-down surgery
6 months later.

Introduction

Despite recentadvancesinthe diagnosisand treatment
of chronic otitis media in children, it is still the most
common cause of hearing loss.

Hearing loss in children with chronic otitis media
impairs social adaptation, leads to learning disabilities
and ultimately influences career choices. Parents often
only pay attention to hearing loss when the disease has
manifested itself. Middle ear cholesteatoma has a special
place in the structure of middle ear diseases leading
to hearing loss [1, 2, 5].

Middle ear cholesteatomais accompanied by osteolytic
changes in the bony structures of the tympanic cavity
and mastoid process and can lead to severe intracranial
complications in some cases.

The pathogenesis of cholesteatoma in chronic
purulent otitis media is still debated in the publications,
despite the large number of studies [8, 10]. Middle
ear cholesteatoma in young children is probably
a congenital disorder. S. Darantier et al. reports
that congenital cholesteatoma in children occurs
in 12% of all cholesteatomas, compared with less than
1% in adults [4]. According to the results of K. Kazahaya
et al., congenital cholesteatoma accounts for up
to 24% of diagnosed cholesteatomas in children [6].
This variation indicates that the disease has not been
adequately studied, and its relevance in paediatric
practice has increased in recent years.
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Children of preschool age (3-7 years) constitute
a special group of patients due to certain difficulties
of diagnostics, course of disease and its treatment
atthis age, connected with anatomic features of structure
of ENT organs, immune system, as well as with psycho-
emotional state of a child at this stage of development.

Purpose of the study

Analysis of the results of surgical treatment
of preschool patients (3—7 years old) diagnosed with
chronic purulent otitis media complicated by temporal
bone cholesteatoma.

Study materials and methods

The retrospective study included 22 patients
(mean age 4.7 years, 3 to 7 years) who underwent
surgical treatment from January 2016 to January 2018
at the otorhinolaryngological department of the Kha-
barovsk Branch of National Medical Research Center
of Otorhinolaryngology of the Federal Medical
and Biological Agency. The ratio of boys to girlswas 1:1.2.

Before surgical treatment, the patient was examined
by conventional methods (analysis of complaints and me-
dical history, objective examination and general clinical
examination), audiological examination with assessment
ofthe Eustachian tube function, spiral computed tomography
of the temporal bones, otovideoscopy, otomicroscopy
and endoscopy of the nasal cavity and nasopharynx.
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The extent of surgical intervention was determined
by the findings. Surgical treatment was performed
routinely under general anaesthesia.

In the postoperative period, all patients received
standard antibiotic therapy for 6 days and daily dressings
were administered.

DWI MRI of the temporal bones was recommended
atdischarge at 3, 6 monthsand 1year after surgeryfor early
detection of residual cholesteatoma and to determine
indications for revision.

Study results and discussion

It should be noted that all children had otorrhea
for 2—-4 years before the diagnosis, and the reason
for the radiological examination (computed tomography
of the temporal bones) at the outpatient stage was
complaints from parents about a pronounced persistent
hearing loss in the child.

The general clinical examination in the pre-hospital
stage did not reveal any concomitant chronic diseases
in all children.

Otomicroscopy revealed a unilateral chronic purulent
process in the middle ear in all patients, the other ear
was usually scarred. Endoscopy of the nasal cavity and
nasopharynx in 5 children (22.7%) revealed adenoid
hypertrophy to the 2-3rd grade with Eustachian tube
obstruction; audiological examination (ETF test)
revealed a marked decrease of Eustachian tube function,
which was the reason for performing an endoscopic
adenoidectomy at the same time as the middle ear
surgery. 12 patients (54.5%) had previously undergone
adenoidectomy between 6 months and 2 years before
admission for middle ear reconstructive surgery. Also,
10 children (45.0%) had previously undergone middle
ear polyp surgery, and 4 patients (18.2%) underwent
an urgent mastoidectomy. These interventions
did not result in remission of the chronic process
in the middle ear.

Surgery is the only effective treatment for chronic
otitis media complicated by cholesteatoma. The open
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approach has a number of advantages [3, 7]. For example,
it has a low risk of cholesteatoma recurrence and does
not require a second look after 8—12 months to rule out
residual cholesteatoma and disease recurrence. J. Tomlin
reported that the closed surgery is 2.87 times more
likely to cause recurrence than the open approach [9]
but preserves the anatomical structures of the middle
ear and achieves better hearing results, faster healing
of the surgical wound, reduced risk of recurrent middle
ear infections, no need to constantly clean the ear
and avoids contact with water. The closed approach
significantly improves the quality of life of the patient.

All patients underwent a sanitary operation: 18 patients
underwent open (canal wall down) surgery with removal
of the posterior wall of the ear canal and meatoplasty;
4 patients underwent closed (canal wall up) surgery due
to limited cholesteatoma spread within the epitympanum
and antrum. All patients were fitted with an auditory
ossicle prosthesis (4 partial, 18 total).

The following anatomical features were identified
intraoperatively (table 1).

The anatomical features were most often combined,
were noted in the majority of patients (70%) and were
probably a predisposing factor for the development
of chronic purulent otitis media and the formation
of a secondary cholesteatoma.

Revision tympanotomy was performed 6 months
later in 5 patients (22.7%) with previous open (canal wall
down) sanitation operation. 2 patients were diagnosed
with cholesteatoma recurrence in the posterior
tympanum sinuses; in all 5 cases, tympanic cavity
scarring was removed (mostly from the projection
of the oval window and the auditory tube orifice)
and ossiculoplasty was performed with auditory
ossicles prostheses.

Four patients (18.2%) who underwent closed
(canal wall up) surgery were reoperated 3 years after
the primary surgery due to neotympanic membrane
defect, cholesteatoma recurrence and decreased
hearing function.

Table 1

Intraoperative anatomical features of the middle ear in children with temporal bone cholesteatoma

Anatomical features Number of patients (n = 22)
Presentation of the jugular bulb to the promontorium 2

Narrowed epitympanum 5

Transverse crest (COG) 4

Air cells in the tympanic orifice of the Eustachian tube 2

Deep pockets of posterior tympanum (facial, tympanic sinus) 10

Moderately reduced tympanic cavity volume 2

Overhang of the facial nerve over the oval window 3
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The functional effect was assessed by conditioned
play audiometry 6 months later: the best hearing gain
was seen in 11 patients (50%): grade 0-1 of conductive
hearing loss after the first surgery; grade 1-2 of conductive
hearing loss persisted in 6 patients (27.3%); grade 3
of conductive hearing loss was diagnosed in 5 patients,
which was one of the reasons for reoperation. After
revision tympanotomy, hearing improved to grade 0-1
of conductive hearing loss.

Conclusions

1.  Surgical treatment of chronic otitis media should
focus on the diagnosis of the Eustachian tube function
and address the cause of its impairment.
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PE®EPAT. MNpobnema neyeHns nauMeHToB CTapluei BO3pacTHOM
rpynmnbl B HACTOsILLLEE BpeMs BAsSieTCS akTyaslbHOW, TpebyeT rpa-
MOTHOrO MOAX0Aa K KaXA0MYy MNaLMEHTY C YHETOM BO3PACTHbIX
aHaTOMO-PU3N0NOrMYeCcKX 0COBEHHOCTEN, KITMHNYECKUX MPOSB-
neHnii 3aboneBaHnii rNOTKM U rOpTaHW, Ha3Ha4YeHUs afekBaTHOro
KOHCEpPBATUBHOIO IEYEHUS C YHETOM MMEIOLLUXCA XPOHUYECKNX
3a60s1eBaHMin CO CTOPOHbI APYrUX OPraHoB U CUCTEM, NOCNeayto-
wen peabunutaymein BO3pacTHbIX MNaUMEHTOB U NPodunakTUKomn
obocTpeHunin 3abonesanus. NpoBeaeHHbIN aHanM3 3abonesaemo-
CTV NaLUVEHTOB CTapLLUe BO3PACTHOW rpynnbl HA NpUMepe 0A4HOW
13 rOpOACKUX NONUKANHUK . BnaroeeweHcka 3a 5 net nokasasn,
4YTO NMPOM3OLLIIO YBENIMYEHME KONMYECTBA NaLMEHTOB CTapLuei
BO3PACTHOM rpynnbl ¢ 3a601eBaHUAMWN FIOTKN U TOPTaHU OTHOCK -
TesbHO 06Lero konnyecTea 3aboneBaHuin BEPXHUX AblXxaTebHbIX
nyTei Ha 25,5%. KonnyecTBo xpoHnyeckmx 3aboneBaHnii npeBsbl-
Lano KonM4ecTBO OCTPLIX B 8 pas.

KJTKOYEBBIE CJIOBA: nauueHTbl cTaplueilt BO3pacTHOW rpynnel,
CTapeHune HacesieHus, cnuanctas 060n04ka, XxpoHnyeckue 3a6o-
NIeBaHUSA rNOTKM U FOpTaHM.

BeeneHue

Mpo6nema cTapeHnst HaceneHnst 3aHMMaeT CYLLECTBEH-
HOE MeCTO Cpem OrPOMHOM MacChl MEOVKO-COLMANBHBIX
npo6nem. NMporpeccrBHoOe cTapeHne ob6LLLECTBA, Xapak-
TepHoe A9 nogaensiowero 60/bWMHCTBA CTPaH U pe-
FMOHOB, B NOC/egHEE BPEMS CTaHOBUTCS YPe3BblyalriHO
aKTyallbHbIM 419 Hawen cTpaHbl. [oxunble n npecrape-
Jible NMIoAU HYXXA0TCS B 0COOLIX MEAMLIMHCKMX MOAX0AaX,
KaCaloLLMXCst BCEX CTOPOH MeaVLMHCKOro 06CyXnBaHus,
BKJIlOYAs ANArHOCTUKY, aMOynaTopHOE 1 CTauuoHapHoe
neyeHune, npodunaktTnyeckme mepsl [1-11].

C BO3pacTOM NPONCXOANT HEMPEPLIBHOE U3SMEHEHME
BCEX OTAEJIOB JIOP-0praHoB. B 60MbWNHCTBE Cnyyaes
M3MEHEHUS B rNOTKE Y NOXWUNbIX NIIOAEN CBA3aHbI C BO3-
PaCTHLIMUN U3MEHEHUSIMU TKaHEe:

— YMEHbLLIAETCS CEKPEeLUs CIIOHbI;

— 3anycTeBaeT 4acTb CN3UCTLIX Xesled, B A0JIbKaxX
OPYrnx CeKpeT 3a4epXnBaeTcsd U CTaHOBUTCH MYCTbIM;

— HapyluaeTcs rnotaHme Ha GOoHe CHUXEHUSA CUNbI
rMOTOYHOM MYCKYNaTypbl;

— OTJIOXKEHME COJIeN KanbLNA B XPSALLAX FOPTaHW Npu-
BOAUT K OrPaHUYEHUIO UX NOABUXHOCTU NPW roTaHnu;

'Amur State Medical Academy of the Ministry of Health of Russia
2Municipal Outpatient Clinic N 4

SUMMARY. The problem of treating patients of the older age
group is currently relevant, requires a competent approach
to each patient, taking into account the age-related anatomical
and physiological characteristics, clinical manifestations of diseases
ofthe pharynxand larynx, the appointment of an adequate conservative
treatment, taking into account existing chronic diseases from other
organs and systems, subsequent rehabilitation of age-related
patients and prevention of exacerbations of the disease. An analysis
of the incidence of older patients by the example of one of the city
polyclinics in Blagoveshchensk over 5 years showed that there was
anincreaseinthe number of patientsin the older age group with diseases
of the pharynx and larynx relative to the total number of diseases
of the upper respiratory tract by 25.5%. The number of chronic
diseases exceeded the number of acute by 8 times.

KEY WORDS: patients of the older age group, aging populations,
mucous membranes, chronic diseases of the pharynx and larynx.

— atpodusa cnma3ncTomn (HabnaaeTcs NCTOHYEHNEe
anutenus);

— yXy[LLEHME KPOBOCHAOXEHWNS CINM3NCTOMN POTOINOTKM;

— atpodus NMMPONLHON TKAHW.

C BO3pacTOM N3MEHEHUS B TOPTAHU 1 FOSIOCE CBS3AHbI
C MOPOSIOrM4eCKMMU, IHOOKPUHHBIMUY, DUOXUMNYECKUN-
MW, HEPBHO-MbILLEYHbLIMW 1 KOPKOBbIMU hakTopamn. Me-
HAETCS NONOXEHNE FOPTaHW, KOTOPas MOXET ONyCKaTbCs;
pa3BuBaeTCcs aTpodus CIN3UCTLIX Xene3 BeCTUOYNIAPHO-
ro oTAenNa, 4To 0OBACHSET CYXOCTb CIIN3UCTON ropTaHn
1 CHUXXEHME ee 3aLMTHON CNOCOBHOCTM; B BECTUBYNSIPHBIX
cKJlagKax pa3BnBaeTCs XnpoBas TkaHb. [0N10CoBble CKNan-
KM UCTOHYAIOTCS, 4aCTO CMbIKAIOTCS HE MOJIHOCThbIO. DYHK-
LLMOHA/bHbIE NU3MEHEHUS rOJ1I0Ca B CTAPOCTM 3aK/I04aI0TCA
B ObICTPOW NepemMeHe BbICOTbI U OKPaCcKK rosioca, nage-
HUK cunbl ronoca. BosHukaeT opoxaHve, 4eTOHMPOBaHMe
rosioca, 3aaBucsLLee OT LeHTPaNbHOro U3MEHEHMUS CUIbI
HEPBHOro MMNyJsbca. BepxHasa rpaHmua ronoca y Myx-
YMH NOBBLILLAETCS, a Y XEHLLWH NoHUXaeTcd [2-4, 11].

Hapsgy ¢ gereHepatnBHbIMU NpoLeccaMmu B CAN3u-
CTOl 060no4Yke pa3BmBaeTcs aTpodPma KOHCTPUKTOPOB
MBILLILL FIOTKM U MSAFKOT0 Heba. ATpogpurieckme M3MeHeHus
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C/IM3NCTON 060104KN B COHETAHMM C YMEHbBLLEHHBLIM CIIIOHO-
OTAENIeHNEM MOTYT BbI3BaTb Y NOXWbLIX JIOAEN HAPYLLEHNE
rnoTaHna 1 acnmpaumio nuwein. NoasnaoTcs BO3pacTHbIe
U3MeHeHUs NMM@aneHONOHOM TKaHW MOTOYHOIO KOJlb-
ua. HebHble MMHAANMHBI CTAHOBATCS MJIOTHLIMU, YXCIIO
KPUNT B MUHOA/IMHAX YMEHbLUAETCH, JIaKyHbl CTAHOBSATCS
oonee WMpoknmm. Jinmdartmnyeckan kanmnnspHas ceTb
BOKPYI POSUINKYSIOB Y MOXWAbIX iloaen ncyesaet. Heps-
Hble BOJIOKHA UCTOHYalOTCH, OTMEYaeTCs nx pparmMmeHTa-
ums. MNMatonornyeckne nPosiBEeHUss CO CTOPOHbI MOTKN
M ropTaHn IBASIOTCHA O4HUM U3 CYLLECTBEHHbIX PaKTOPOB
B pasBuTMM 3a00S1IE€BAHUI HUXXHUX OblXaTesbHbIX NyTel
y NoXusbix nogei. Tak, 06Lwen3BeCcTHO, HTO MUKPOBHas
KONOHU3aLMA NONOCTU PTa U MOTKU ABNSETCA Ha4a IbHbIM
3BEHOM B natoreHese 00/bLUNHCTBA MHEBMOHUIA, B TOM
yncne n BHebonbHMYHON [2-4, 7, 8].

Y nvy, nOXwunoro so3pacta NPonucxoamT U3MeHeHue
BMAOBOro COCTaBa MMKPOBHOM Piopbl POTOrNOTKW, YBESN-
YNBAETCH NPEACTABUTESIbCTBO TAKMX MUKPOOPraHN3MOB,
kak Staphylococcus aureus, a3po0HbIX rpamMoTpuLLaTE b-
HbIx aHTepobakTepuii (Klebsiella pneumoniae, Escherichia
coli). NMprn4mHa faHHbIX U3MEHEHNN 0 CUX NOP OCTaETCA
He COBCEM siCHOM [2-4].

B cBA3K CO CHMXEHMEM PeakTUBHOCTU UMMYHHOM 3a-
WMTBI NPOCTYAA Y NUL, NOXMIOro Bo3pacTta npoTekaet
6e3 BblpaXkeHHbIX BOCMaNNTENIbHbIX U3MeHeHWI. [ToaToMy
BMECTO MHTEHCMBHBIX O0NE B INOTKE, yBENNYEHUS perm-
OHapPHbIX MM OY310B NPU NHPEKLMOHHBLIX MOPaAXEHUNAX,
Kak rnpasuo, NosiBASIETCA TONbKO YyBCTBO MNepLIeHns, ANC-
KomdopTa B ropsie, Cyxoctun. BocnanutenbHble nposisie-
HUS CO CTOPOHbI M1OTKN Y JINLL MOXWIIOrO U CTapyeCcKoro
BO3pacTa Yalle BCero npeacTaBfieHbl cybaTpoduyeckum
n atpoduyecknm dapuHrnTom. Mpm atom 3abonesaHmm
cnmauncTtas 060s104Ka rMoTKN UICTOHYaeTCH, MeCTaMU -
LIaeTCs 3aNUTeNManbHOro NoKPoBa, a Kosm4ecTBO ClIn3u-
CTbIX XENEe3 U Ux pa3mep yMEHbLLIAKTCS. QNUTENN Bbl-
BOZHbIX MPOTOKOB aTPOdUPYETCSH, a NPOCBETLI COCYA0B
cyXxatoTcsa nnmn obnutepupytotes [5-10].

MoMrMO BO3paCTHbLIX UIBMEHEHWUI CNM3UCTON 060-
JIOYKW FNOTKKN Y BONBbHBIX MOXWII0r0 BO3pacTa B pa3Bu-
Tnn papuHrnTa onpenesieHHyIo posb UrpaeT NaTonorus
nevyeHn, KULLeYyHmKa, XXenyaka c NoHUXeHHOM cekpeumren
XeNyA04YHOro coka, ocoBeHHO Npu NOJIHOM OTCYTCTBUM
COJISIHOM KMCOThI (BOCXOAALWN papuHrnT). Mpn Takmx
3aboneBaHUsix, kak Mopoku cepaLa, ambusemMa nerkmx,
OMNyX0nu OpraHoB rpyaHOMN NOJIOCTU, 3aTPYOHAETCS OT-
TOK KPOBM U3 KPYIMHbIX BEH U Pa3BMBAOTCH 3aCTONHbIE
SIBNIEHUS B CIIN3UCTOMN 0B004KE BEPXHUX OblXaTesIbHbIX
nyten [5, 8].

OCHOBHbIMW MECTHLIMU CUMNTOMamMu 3a6osieBaHms
ABSIAIIOTCS CYXOCTb U UCTOHYEHME CIIN3NCTOM 060M04KN,
©51e OHbIN, TYCKJ10-CUHIOLLHBIA OTTEHOK CNIN3UCTON 060-
JIOYKU, FYCTbl€ THOMHbIE BblAENIEHUS NN KOPKU MPA3HO-
Ceporo LBeTa Ha C/IM3UCTOo 060/104Ke 3aJHel CTEHKN
rnoTkn. NMoMUMO CcyxocTu 1 nepLieHusi, 6onbHbIX 6ec-
NMOKOUT OLLyLLIEHNE NHOPOAHOrO Tena B rnoTke. O0bIY-
HO Takme OLLyLLIEHUSI BO3HUKAIOT MOCIE JIErKOW TPaBMbI
cnm3ucTon 0bonoykm rpydoii nuuwein. MiHorga y 6osb-
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HbIX BO3HUKAIOT 3aTpyAHEHUE Unuv 60J1b NpU rNoTaHum
cnioHbl [8].

XpoHuyeckme papuHruTbl Ha GOHE BO3PaACTHbIX U3-
MEHEHNIN CNTIM3NCTON 00004KK, MOXanyin, camas Yactas
NaTonorms NoXunoro so3pacta. Vix npuunHamm 6isatoT
MEeCTHble pasapaxatoLmne GpakTopbl, HapyLleHne oOMeHa
BELLEeCTB, NPOdEeCCUOHasbHbIE BPEAHOCTU B HACTOSALLEM
1 npoLuiom, 3abosieBaHnsi OpraHoB NULLLEBAPUTENIBHOIO
TpakTa, MOTOYHbIE NapecTe3nn, CBA3aHHbIe B 60JIbLUVH-
CTBE CJ1y4aeB C LLeHbIM OCTEOXOHAPO30M. MIHoraa nsme-
HEHWS B FOTKE NPOSIBASIOTCS OLLYLLEHNEM KOMKA B rope
WAV NIOXHBIM BMEYaTNeHNEM 3aTPYAHEHNS MPOXOXAEHMS
niwn. Bnipodem, y noXunslix Alogen HapyLeHus rno-
TaHWs GbIBAIOT PE3YNILTATOM LieHTPasbHbIX HAPYLUEHWNIA
no Tuny nceBaobynbLOapPHbIX Napannyel Ha atepockie-
pOTMYECKOW OCHOBE [S].

He Bcerpa xanobbl NaumMeHTOB COOTBETCTBYIOT TSXECTU
npouecca. Y HeKoTopbIX 60JIbHbLIX MPU HE3HAYUTENbHbIX
NaToONOrM4ECKNX USMEHEHUSIX NN AaXe NPU BUOMMOM
VX OTCYTCTBMM BOSHUKAET PR, HEMPUATHBIX OLLYLLIEHWIA,
KaK Npaswso, 3TO NapecTe3un. Y noxusblx aoaen aHa-
YNTENBbHO MOBLILLAETCS PUCK PA3BUTUS OHKOIOMMYECKUNX
3a00neBaHNI IMOTKU M TOpTaHW. 3TO CBA3aHO C BO3pacT-
HbIMW 0COBEHHOCTAMU PABOTbl UMMYHHOW 3aLLMTbI, XPO-
Hu4eckMmm 3aboneBaHnsaMu rnoTku [3, 8, 9].

B onpepeneHnn TakTUKU MeOUKAMEHTO3HOro Ne-
YyeHust 6OJIbHbIX C BOCMaNUTENbHbIMU 3a00/IeBaHUAMN
rMOTKN N ropTaHn HEOBX04MMO MOMHUTL O BOSHMKHO-
BEHNU NapafokcasibHbIX Peakunin Ha NekapCTBEHHbIE
npenapaTtbl y NOXUbIX Nogein. 3Tomy cnocobcTeyeT
psa GakTopOoB: yXyAlEeHNEe KPOBOCHAOXEHNS TKaHe!,
BUTAaMUHHAsi HEA0CTATOYHOCTb, UBMEHEHNE BO30OYAN-
TeNbHbIX NPOLLECCOB B HEPBHOM cucTeMe. Kpome Toro,
y NauneHToB NOXMII0ro Bo3pacTta HabnogaeTcs name-
HEeHMe YyBCTBUTENBHOCTU K MeamkameHTam. Cnegyer
YUUTbIBATb, 4TO Y MNOXWUIbIX O0JIbHbIX YBENMYMBAETCS
yacToTa JIeKapCTBEHHbIX OCNIOXHEHMN. Tak, B 60 neTt
OHa BO3pacTaeT B2 pasa, anocne 70 net-B 7 pas. 310
obbsicHAeTCs TeM paKkTOM, YTO B NMOXUIOM BO3pacTe
Yy OOQHOro nauveHTa Hepeako UMeeTCs HECKOJbKO 3a-
6oneBaHuUii U, COOTBETCTBEHHO, YBEINYNBAETCSH KO-
4ecTBO NOTPEBNAEMbIX IEKAPCTBEHHbIX MNpenapaTos
Ha NOCTOSIHHOM OcHoBe [1, 4, 6, 10].

Ocob6eHHOCTN PapMakOKMHETUKMN Y NNL, MOXUNO0-
ro Bo3pacTta 06yc/loBJIEHbI Npexae Bcero GyHKum-
OHaNbHbIMU USMEHEHUSAMU XENYA04YHO-KNLLEYHOIO
TpakTa, Ne4yeHu, nodyek n apyrmux opraHos. C Bo3pac-
TOM 3amMennsaeTcs abcopbums nekapcTBEHHbIX Npena-
paToB, HapyLwlaeTcs MeTabonnam NeKkapcTB B NeYeHMU,
YMEHbLLAETCH 9KCKPEeLUs B CBA3U C GYHKLMOHANBHBIMUA
HapyLleHnsIMM B noykax. CHUXEHne CKOPOCTU KPOBOTO-
Ka, UHTEHCMBHOCTM Nepudepnyeckoro KpoBoobpaLLeHNs
MOXET YBENNYUTb AJIMTENbHOCTb LMPKYISLUM Nekap-
CTBEHHbIX NPenapaToB 1 U3MEHUTb UX pacrnpeneseHune,
NPUBECTU K YBESIMYEHMIO YMcna NOoBOYHBIX peakuuid. Mo-
3TOMY Y NAUMEHTOB MOXWJI0ro BO3pacTa NoBbILLEH PUCK
pPa3BUTUS IEKAPCTBEHHOM MHTOKCUKALMN Aaxe Npu Uc-
NoNb30BaHUM CPeaHNX 03 npenaparos [1, 6].



3ABOJIEBAHUA NMOTKWU, TOPTAHU U TPAXEUN

Lenb nccneposaHusa

OnpepeneHve pacnpoCTPaHEHHOCTU XPOHMYECKNX
3a00n1eBaHN [IOTKW U FOPTaHW Y JIML, CTapLUe BO3pacT-
HOW rpynnebl.

Martepuan u meToabl UCCNie0BaHNSA

MpoBeoeH aHannM3 CTaTUCTUYECKUX OAHHbIX
FAY3 AO «lopoackas nonnknuHmka Ne 4» r. bnaroBeLeH-
cka 3a 2014-2018 rogbl y naumMeHTOB NOXWUIIOro 1 cTap-
4eCckoro Bo3pacTa.

YncneHHOCTb TEPPUTOPMASIBHO MPUKPENIEHHOMO Ha-
cenexna — 40 800 yenosek. N3 HUX uncno nuy, ot 60 net
ncTapuie Ha koHew, 2018 rona coctaBuno 12 874 (31,5%).
3anepuog c 2014 no 2018 rog KONNMYECTBO MWL, CTapLUEn
BO3pacTHoM rpynnsl yeenmymnocb ¢ 10 083 po 12 874.
MpupocT coctaBun 27,6%.

3anepuopgc 2014 no 2018 roa y naumeHToB ot 60 net
M cTaplie 3apernctpupoaHo 12 888 3aboneBaHuin
OpraHoB AbIXaHUS, N3 HUX BbISIBJIEHO Pa3/IN4YHbIX Na-
TOJIOrNYECKMX COCTOSAHUI FNOTKU 1 ropTaHm — 3282,
nnn 25,5% ot obuiero konnyecTsa 3abonesaHnin opra-
HOB AbIXaHWS.

Pe3ynbTaTtbl uCCnepoBaHus

B cTpykType 3a601eBaEMOCTU IMOTKU U rOpTaHny na-
LMEHTOB CTapLueri BO3pacTHOM rpynmnbl YUCHIO CllyYaes
XpoHu4eckux popm coctasmno 89,4%, n3 KOTOpbIX Npe-
obnapanu aBnenns atpodum n cybaTtpodum camsancTom
0060104KWN FMOTKN 1 ropTaHu. Bbino oTMeYeHo, YTo y 3ToW
rpynnbl 60JIbHBIX KONNYECTBO XPOHUYECKMX 3aB0neBaHmii
NPeBbILLANo KOSIMYECTBO OCTPbLIX 3a00neBaHNIA NPaKTU-
yecku B 8 pas.

YunteiBas aTOT GakT, Npu BOCNannTenbHbIx 3abone-
BAHUWSIX FOTKU U FOPTaHW Y MOXWIbIX TIOAEN aKTyabHbIM
SIBSIETCS MPUMEHEHNE CPEACTB AN YBAXHEHUS CTU3N-

JINTEPATYPA
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CTOM 060M04KM, PA3JINYHBIX MECTHbIX @HTUCENTUYECKNX
npenaparos: TabneTkn Ans paccacbiBaHUs, adp0o30Ju,
XMUOKOCTN 15 MOSTIOCKAHUSA, OPOLLEHWS U YNIBTPAa3BYKOBbIX
nHransumin. O6s3arenbHoe NpUMeHeHe 419 MECTHOIO
Jle4eHnd NekapCTBEHHbIX CPeACTB, UMEKOLLNX MATKUIA
AHTUCENTUYECKNIA, MPOTMBOBOCNANUTESNbHLIN, BoneyTo-
nAoLWwmin apdekTbl. XOPOLLO NePEHOCATCH IULLAMU MNOXN-
JIOro 1 CTapyeckoro Bo3pacTa npenaparsl, cogepxatime
pacTuTeNibHble aHTUCENTUKU U 3dUpHbIE Macna. Paa ne-
KapCTBEHHbIX MPenaparoB Y NOXMIbIX I0LAEN MOXET Bbl-
3BaThb pasgpaxatoliee JeNCTBUE B BUAE yCUNeHns 6onn
B ropJie, nepLeHuns, guckomaoopTta, cyxoctun. Hecmotps
Ha TO, 4TO OHW 06/1a4at0T BblpaXXEHHbIM NPOTUBOBOCHA-
JINTEJIbHBIM OeACTBUEM, OONbHbIM AAHHON BO3PACTHOM
rpynnbl MX HA3Ha4alT C OCTOPOXHOCTLIO.

JleyeHue 60nbHbIX NOXWUI0ro BO3pacTa, CTpagatoLLmx
3aboneBaHNsIMM INOTKM U ropTaHn, TpebyeT oT Bpaya
HemMasoro TeprneHus 1 TakTa ana ybexaeHus naumeHTa
B TOM, YTO Y HETO HET TSXXenoro 3abosieBaHuns, a UMeKTCS
BO3PAaCTHbIE UBMEHEHUS, KOTOPbIE TPEBYIOT NPOBEAEHUS
CUMIMTOMATNYECKOM Tepannu.

3aknioyeHue

1. YucneHHoCTb HaceneHnus oT 60 neT n cTapuwe
3a nocnegHue rogbl ygenunumnaco Ha 27,6%.

2.  YnauueHTOB CTapLuer BO3PacTHOWM Fpynnbl XPO-
Huyeckme dopmMbl 3a60NEeBaHNI INOTKN U FrOPTaHW BCTPEe-
yatoTcs B 8 pas valle, 4emM OcTpble 3ab00n1eBaHNs TOM Xe
nokanmaaumn.

3. TakTuka BeaeHUs NaumMeHTOB NOXUIOro BO3-
pacTta TpedbyeT ocoboro noaxona ¢ y4eToM aHaTOMO-
dU3NoNornyecknx 0Co6eHHOCTEN, KIMHNYECKMX NPO-
SIBNIEHMI, HA3HAYEHMS a4eKBATHOrO JIeYeHUs C nocneay-
loen peabunutaumen n NpopunakTUKomn o6oCTPeHU’
3aboneBaHus.
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DISEASES OF THE PHARYNX, LARYNX AND TRACHEA

PHARYNX AND LARYNGEAL DISEASES
IN OLDER PATIENTS
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SUMMARY. The problem of treating patients of the older age
group is currently relevant, requires a competent approach
to each patient, taking into account the age-related anatomical
and physiological characteristics, clinical manifestations of diseases
ofthe pharynxand larynx, the appointment of an adequate conservative
treatment, taking into account existing chronic diseases from other
organs and systems, subsequent rehabilitation of age-related
patients and prevention of exacerbations of the disease. An analysis
of the incidence of older patients by the example of one of the city
polyclinics in Blagoveshchensk over 5 years showed that there was
anincreaseinthe number of patientsin the older age group with diseases
of the pharynx and larynx relative to the total number of diseases
of the upper respiratory tract by 25.5%. The number of chronic
diseases exceeded the number of acute by 8 times.

Introduction

The problem of population ageing takes a significant
place among the myriad of health and social problems.
The progressive ageing of society, typical of the vast
majority of countries and regions, has recently become
extremely relevant for our country. Older and elderly
people require special medical approaches concerningall
aspects of medical care, including diagnosis, outpatient
andinpatient treatment and preventive measures [1-11].

As people age, there is a continuous change in all
parts of the ENT organs. Most changes in the pharynx
in older people are due to age-related tissue changes:

— saliva secretion decreases;

— some of the mucous glands become empty, while
in others the mucus is retained and becomes thick;

— swallowing is impaired due to decreased strength
of the pharyngeal muscles;

— calcium salt deposits in the cartilage of the larynx
limit their movements when swallowing;

— mucosal atrophy (thinning of the epithelium);

—deterioration of the blood supply to the oropharyngeal
mucosa;

— atrophy of lymphoid tissue.

Age-related changes in the larynx and voice are
associated with morphological, endocrine, biochemical,
neuromuscular and cortical factors. The larynx changesits
position, which may be lowered; atrophy of the vestibular
mucosal glands develops, which explains the dryness
of the laryngeal mucosa and its reduced capacity
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for protection; adipose tissue develops in the vestibular
folds. The vocal folds are thinning and often do not close
completely. Age-related functional changes in the voice
include rapid changesinvoice pitch and tone, and a drop
invocal strength. The voice trembles and has a tendency
to detonate, depending on central changes in the strength
of the nerveimpulse. The upper limit of the voice becomes
higher in males and lower in females [2-4, 11].

In addition to deterioration in the mucosa, atrophy
of the constrictor muscles of the pharynx and soft
palate develops. Atrophic changes in the mucosa
combined with reduced salivation can cause swallowing
disorders and food aspiration in the elderly. Age-related
changes in the adenoid tissue of the tonsillar ring
appear. The palatine tonsils become dense, the number
of tonsillar crypts decreases, and the lacunae become
wider. The lymphatic capillary network around the follicles
disappears in the elderly. Nerve fibres are thinning
andfragmented. Pathological manifestations of the pharynx
and larynx are a significant factor in the development
of lower respiratory tract diseases in the elderly.
Itis well-known that microbial colonization of oral cavity
and pharynx is an initial link in pathogenesis of most
pneumonias, including community-acquired pneumonias
[2-4, 7, 8].

In the elderly, the composition of the microbial flora
of the oropharynx changes, with anincrease in the number
of microorganisms such as Staphylococcus aureus
and aerobic gram-negative bacilli (Klebsiella pneumoniae,
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Escherichia coli). The cause of these changes is still
unclear [2-4].

Due to a decrease inimmune reactivity, the common
cold in the elderly does not result in pronounced
inflammatory changes. Therefore, instead of intense
pharyngeal pain and enlarged regional lymph nodes,
infections are usually only accompanied by a tickle,
discomfort and dryness of the throat. Inflammations
of the pharynxin the elderly and older are most commonly
represented by subatrophic and atrophic pharynagitis.
In this disease, the pharyngeal mucosa becomes
thin, losing epithelial cover in places, and the number
of mucous glands and their size decrease. The epithelium
of the excretory ducts is atrophied and the lumen
of the vessels is narrowed or obliterated [5-10].

In addition to age-related changes in the pharyngeal
mucosain elderly patients, the development of pharyngitis
is also influenced by liver, intestinal and gastric pathology
with decreased gastric secretion, especiallyin the absence
of hydrochloric acid (ascending pharyngitis). In diseases
such as cardiac malformations, pulmonary emphysema
and thoracic tumours, blood flow from large veins
is impeded and congestion develops in the mucosa
of the upper airways [5, 8].

The main local symptoms are dryness and thinning
ofthe mucosa, a pale, dull bluish mucosa, thick purulent
discharge or muddy grey crusts on the mucosa of the back
of the pharynx. In addition to the dryness and throat tickle,
patients also feel a foreign body in the pharynx. This
sensation usually occurs after light trauma to the mucosa
with coarse food. Patients sometimes have difficulty
or pain in swallowing saliva [8].

Chronic pharyngitis with age-related mucosal changes
is probably the most common pathology of the elderly.
They can be caused by localirritants, metabolic disorders,
present and past occupational hazards, gastrointestinal
diseases and pharyngeal paraesthesia, in most cases
associated with cervical osteochondrosis. Sometimes
changesinthe pharynxare manifested by a lumpy throat
or afalseimpression of difficulty in passing food. However,
swallowing disorders in the elderly can be the result
of central disturbances such as pseudobulbar palsy
on an atherosclerosis [5].

The complaints of patients do not always match
the severity of the process. Some patients have anumber
of unpleasant sensations, usually paraesthesia, when
there are few or no apparent pathological changes. Older
people have a significantly increased risk of developing
pharyngeal and laryngeal cancer due to age-related
features of immune defence and chronic pharyngeal
disorders [3, 8, 9].

When determining the treatment of patients with
pharyngeal and laryngeal inflammation, one should keep
in mind the paradoxical reactions to drugs in the elderly.
A number of factors contribute to this: deterioration
of blood supply to tissues, vitamin deficiencies,
changes in excitatory processes in the nervous system.

o7

In addition, elderly patients have a change in sensitivity
to medicines. It should be borne in mind that the incidence
of drug complications increases in elderly patients.
For example, it increases by a factor of 2 at the age
of 60, and by a factor of 7 after the age of 70 due
to the fact that older patients often have more than one
disease and, consequently, the number of medications
they regularly consume increases [1, 4, 6, 10].

Pharmacokinetic features in the elderly are primarily
due to functional disorders of the gastrointestinal
tract, liver, kidneys and other organs. With age, drug
absorption slows down, drug metabolism in the liver
is impaired, and excretion decreases due to functional
disorders in the kidneys. Reduced blood flow and
peripheral circulation may increase the duration of drug
circulation, alter drug distribution and lead to anincreased
number of adverse reactions. Therefore, elderly patients
are at increased risk of drug intoxication even with
medium-dose drugs [1, 6].

Purpose of the study
Determination of the prevalence of chronic pharyngeal
and laryngeal diseases in the elderly population.

Study materials and methods

Statistical data from Blagoveshchensk Municipal
Outpatient Clinic N 4 for 2014-2018 on elderly and senile
patients were analysed.

The number of assigned patients is 40,800.
12,874 (31.5%) of them were aged 60 and over at the end
of 2018. Between 2014 and 2018, the number of older
people increased from 10,083 to 12,874. The increase
was 27.6%.

Between 2014 and 2018, 12,888 respiratory
diseases were reported in patients 60 years and older,
3,282 of which were identified as various pathological
conditions of the pharynx and larynx, representing
25.5% of the total number of respiratory diseases.

Study results

The number of chronic diseases in the pharyngeal and
laryngeal disorders in older patientswas 89.4%, dominated
by the atrophy and subatrophy of the pharyngeal
and laryngeal mucosa. It was noted that the number
of chronic diseases in this group of patients exceeded
the number of acute diseases almost 8 times.

Given this fact, the use of mucosal moistening
agents, various local antiseptic preparations: resorbable
tablets, aerosols, liquids for gargling, irrigation
and ultrasonic inhalation is relevant in inflammatory
diseases of the pharynx and larynx in the elderly.
The use of medicines with mild antiseptic, anti-
inflammatory and analgesic effects is mandatory for local
treatment. Medicines containing herbal antiseptics and
essential oils are well tolerated by the elderly. Anumber
of drugsin older people may cause irritation by increasing
sore throat, tickle, discomfort and dryness. Although
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they have a strong anti-inflammatory effect, they are
prescribed with caution in this age group.

For elderly patients with throat and laryngeal disorders,
the doctor needs a lot of patience and diplomacy
to convince the patient that they do not have a serious
iliness, butthat there are age-related changes that require
symptomatic treatment.

Conclusion

1. The population aged 60 years and over has
increased in recent years by 27.6%.
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NMPABWUJIA OJ19 ABTOPOB 03

[MpaBwnna ons aBTOPOB

KypHan «9kcnepnMeHTanbHasa U KiimHn4eckasi OTOPUHONAPUHIOIONNS» BbIMYCKAETCS €XeKBapTasbHO.

B xypHan npnH1UMatoTcs ctatbi 1 coobLieHns No Hanbosiee 3HaYNMMbIM BONMPOCam Hay4HOM 1 Hay4HO-Npak-
TNU4YECKOI, Ne4edbHO-NPodPMNaKTUYECKON U KIIMHNYECKOM, a Takxe y4ebHOoW n yuebHO-MeToan4eckor padboThl.

PaboTbl ons ony6MkoBaHUSA B XypHasne OOJXHbl OblTb NPeaCcTaB/ieHbl B COOTBETCTBUM CO CleayoLLnmMm
TpeboBaHMAMMU:

1. Ctatbsa gosikHa ObiTb HanevyaTaHa Ha OOHOM CToOpoHe nucta ¢opmata A4, ¢ NMONYTOPHbLIM MHTEPBAIOM
MeX Ay CTPoYKamMu, CO CTaHOAPTHBIMY NMONsSMUY (CneBa — 3 CM, cnpasa — 1 CM, CBEpPXY U CHU3Y — 2,5 CM), C Hyme-
pauvein cTpaHul, (CBEpPXY B LLEHTpe, NepBas cTpaHuua 6e3 Homepa). TekcT Heobxo0aMMO nevaTaTh B pegakTope
Word Bepcumn go 2003 sknounTensHo, wpndgtom Times New Roman, 14 kernem, 6e3 nepeHoCcoB.

2. O6beM 00630pHbIX CTaTel He JoJIXeH nNpeBblwaTb 20 CTpaHuy, Ne4aTHOro TekcTa, OPUrMHasbHbIX Ucce-
LOBaHWIi, uctopmndeckux ctarem — 10 cTpaHuL, BKOYas CNUCOK TNTepaTtypsbl.

3. MpucenaTtb cnenyeT 1 pacnevyaraHHbIn 3K3eMNAap, NOANNCAHHbBIA HA TUTYIBHOM IUCTE BCEMU aBTOPaMU
C ykaszaHueMm fatbl, U 3/IeKTPOHHbIN BapUaHT Ha 3JIEKTPOHHOM HocuTese. B Havane nepBoi CTpaHuLbl yka3biBa-
I0TCS MHULMANbI U paMuIMm asTopoB, Ha3BaHMe CTaTbW, HAMMEHOBaHMWE yupexaeHna™, roe BolnosiHeHa paboTa
(Ha pycCKOM 1 aHIMIACKOM s13blKax), KpaTKue cBeaeHus 00 aBTopax, a TakxXe A0/IKHOCTb, TenedOHHbI HoMep
M 9JIEKTPOHHBIN afipec aBTopa, OTBETCTBEHHOIO 3a CBA3b C pefakLuuei.

4. NepBas cTpaHULA 0JIKHA coaepxaTtb pedepaTt Ha PYyCCKOM M aHMIMNCKOM s3blkax (06beMoMm He Bosnee
100 cnosg). B pedepate [o/XHbI OblTb M310XEHLI OCHOBHbLIE PE3YJbTaThl, HOBbIE U BaXHble acnekTbl NCcneno-
BaHUS UNn HabntoaeHnin. Pedepat He [onXeH cogepxats abbpesunatyp. danee foKHbI 6bITb NPUBEAEHbI KJTHO-
YyeBble C/I0Ba Ha PYCCKOM U @aHTNIMNCKOM A3blkax (He 6onee 10 cnog).

5. TekcT cTaTby fonXeH OblTb TLWATENbHO BbIBEPEH U HE [ONXKEH COAEePXaTb CMbICIIOBLIX, Opdorpadryeckmx,
NYHKTYaUMOHHbIX U CTUIIMCTUYECKUX OLLINOOK.

6. OcobeHHO TWaTeNbHO c/ieayeT onMcbiBaTb Matepuasnbl U METOObl UCCief0BaHUs, TOYHO yka3bliBaTb Ha-
3BaHUSA NCMONb30BaHHbLIX PeakTUBOB, GUPMY-U3TOTOBUTESIS U CTPAHY NPOUCXOXOEHUS.

7. HepgonyctMMo ncrnonb3oBaTbh B cTaTbe pamMmunmu, nHuumansl 607bHbIX UM HOMEPa UCTOPUn Doe3Hu,
0C0BEHHO Ha pUCYHKax unu gpoTorpadusx.

8. MMpun 3NOXEHUN IKCMEPMMEHTOB HA XUBOTHbIX YKaXUTE, COOTBETCTBOBAJO N1 COAEPXAHME N UCMONb30-
BaHMe NabopaTopHbIX XMBOTHLIX MPaBufiaM, MPUHATBHIM B YYPEXOEHUN, PEKOMEHOALMSAM HALMOHANbLHOIO CO-
BeTa Mo UccriefoBaHNAM, HaLMOHAaIbHLIM 3aKOHaM.

9. Bce nnnocTpaumm AoskHbl ObiTb NpeaocTaBneHbl oTaensHeiMn painamm B CMYK-mogenu, B popmare
TIFF nn6o EPS (6e3 ncnonb3oBaHunsa JPG-komnpeccun) ¢ paspelueHmemM He meHblue 300 dpi B macwitade 1:1.
HasBaHue npunnoxeHHOro darna 4o/IKHO COOTBETCTBOBATbL NOPAAKY HYMepaLum pucyHka B TekcTe. [llognucm
K UNIOCTPaLUSAM AOSXKHbI OblTb pa3MeLLLeHbl BOCHOBHOM TeKCTE. Ha Kax bl pUcyHoK, auarpamMmy unm tabnmuy
B TEeKCTe 00693aTenibHO JoMKHa OblTb ceblfika. B nognmcax k MmkpodoTorpadusam, anekTpPoHHbIM MUKPOdOTO-
rpacduam o6s3aTenibHO cnenyeT ykasbiBaTb METO, OKpackm U 0603Ha4aTb MaclTabHbI 0Tpe3okK. uarpaMmsl
[OMXKHbI ObITh BLINOSIHEHLI B NporpaMmme Excel n npunoxeHsl oTaenbHbIM (aiifiom.

10. Bubnuorpaduyeckmne ccoiiikm B TEKCTE AOJIKHbI AaBaTbCH LMdpamMm B KBapaTHbIX CKoOKax 1 CooTBeT-
CTBOBaTb CNUCKY INTepaTypbl B KOHLE cTaTbn. B Havyane cnucka B andaBUTHOM NMopsiike yKa3blBalOTCA OTeve-
CTBEHHbIE aBTOPbI, 3aTEM — 3apybexHble, Takxe B andasntHoM nopsiake. O6wmin 06bem ccolfiok He 6onee 15.

11. Bubnuorpaduyeckoe onnucaHme NMTepaTypHbIX NCTOYHUKOB OOJI)XHO COOTBETCTBOBATbL TpeboBaHU-
am FOCT 7.1-2003 «bubnmnorpadpuyeckas 3anucb. bubnnorpadpuyeckoe onmcaHme gokymeHrta. Obuime Tpe-
6oBaHuMa 1 npaBuna coctaesnenms», FOCT 7.0.5-2008 «bubnunorpaduyeckasn cceinka. Obwme TpeboBaHus
K npasuiiaMm COCTaBNEHUS».

12. He npuHumatoTcs paboTbl, paHee onybsIMKOBaHHbIE B APYrUX U3AAHUSX.

13. Pepgakuusa nmeeT npaBo TpedoBaTb OT aBTOPOB YTOYHEHWNIA, UBMEHEHMI, a TakXXe COKpaLleHus oobema
MaTtepuana.

14. MaTtepuanbl, 0dOpMIIEHHLIE HE B COOTBETCTBUM C NMpaBuiamu, kK nyénmkaumm He NpuHMMaloTCs.

15. lNMpucnaHHble MaTepmasibl N0 YCMOTPEHUIO PeKOSIerMy HanpasnaoTCa 4S5 PELEH3NPOBAHNS YeHaMm
penakumMoHHOro CoBeTa.

MNMpumeyaHue
* — Yka3biBaeTCs MOJIHOE Ha3BaHNE OpraHn3aumnm, y4pexaeHus, Kak B y4peamnTebHbIX JOKYMEHTAX.
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Oontuka ZEISS ¢ uHTerpupoBaHHbIM ONTUKO-BOJTIOKOHHbIM KCEHOHOBbIM OCBeLlleHuem pgaet
BO3MOXXHOCTb MUKPOXUpPYpram HaboaaTh Gonee YeTKyio KAaPTUHY U onepupoBaTh Gosiee yBepeHHO.

B MWKpPOCKON OCHallleH crcTemoi Varioskop® ¢ anoxpomMaTnyeckon onTUKOK1, 0becneunBaeT BbICOKOE paspeLleHme
1 UBeTornepeaauy.

® [InA yBenuyeHus rinyOuHbl pe3kocTn n3obparkeHns B okynape mukpockon OPMI® VARIO 700 nmeet
aBTOMATUYECKYI0 MPUCOBYIO Avadparmy.

B /IHTerpupoBaHHaa cuctema suaeosanucu Full HD.

HactpoeH Ha 3hpeKTMBHOCTD = DyHkuua AutoBalance obecneuvsaer

MNepenoBas cMCTEMHaA IProHOMYIKA U aBTOMATV- cbanaHCcMPOBaHHOCTb CUCTEMBI 1 OBICTPYIO FOTOBHOCTb
3UPOBaHHblE GYHKLMM MOBbILLAIT KOMPOPTHOCTb K paboTe npu N3meHeHWUW KOHQUIYypaLmy NOABECHON
PaboThl XMPypPra 1 HanpaenAloT pabounii npolecc CUCTEMbBI MUKPOCKOMA.

OT NpefornepaLOHHON NOArOTOBKM O NoCeonepa-

LMOHHO Tepanuu. B dyHkuma AutoDrape® obneryaet npouecc

3a4yexsieHVIs onepaLMoHHOro MMKPOCKOMa NoCPeACTBOM
ABTOMATNUYECKOrO yAaneHus BO3yxa U3 CTepUIbHON
00ONOUKMN.
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MonpobHee o npnbopax Ha canTe ZEISS Russia & CIS
www.zeiss-solutions.ru
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8-800-2000-567 3B0OHKM No Poccum becnnatHo



