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PE3IOME

AkTyanbHicTb. MNpnbnusHo 30% 3aranbHOi NoACHKOI MOMynALii cCTpaXaae Ha XpOHiYHy
NaTosnorilo  BHYTPILLHbOHOCOBUX CTPYKTYpP, OCHOBHMMW MNpOSiBaMW SKOI € MOPYLUEHHS
HOCOBOTO AVXaHHS Ta HioXy. OCHOBHUMMW IHCTPYMEHTanbHUMU AiarHOCTUYHUMMK MeToAaMu
ONs BUSIBNEHHS JAHOT NATONOrii € peHTreHiBCcbka koMM’ loTepHa ToMorpadisi, sika 403BOSIsiE
oTpUMaTh AaHi Npo apXiTEKTOHIKYy aHaTOMIYHMX CTPYKTYp BEPXHIX AMXanbHWUX LUMSAXIB,
Ta pMHOMaHOMETPIS, 3a Pe3ynbTaMmn SKOi MOXIMBO OLIHUTW dOYHKLiOHaMNbHY CMPOMOXHICTb
HOCOBOI MOPOXHWHM NpU AnxaHHi. [ockoHane AOCMiOXXeHHs1 LMTOMoriYyHoro martepiany
Crnn30BOi ODOOMOHKM BEPXHIX AMXanbHUX LIMAXIB TaKOX € BaXIMBOK CKIa[oBOH
y BM3HaYeHHi (PyHKLIOHaNbHOro cTaHy HOCOBOI MOPOXHWHW, YTOYHEHHI AiarHo3y i Bubopy
MeToZay nikyBaHHs. Lie no3Bonsie nikapto BU3Ha4aTu cknag i KinbKiCTb KNiTMHHUX ENEeMEHTIB
y martepiani, ouiHoBaTK iX CTaH (4ecTpykKuito, nponidepadito, ANCTpodito, HEKPO3 Ta iH.),
KOHCTaTyBaTW HanpyXeHiCTb peaKkTUBHMX BMacTMBOCTEW OpraHiamy, BiACTEXyBaTU
OVHaMiKy BiHOBMEHHS TKaHWH YW MPOLEC 3arO€HHA B HWX, Ta CMOHYyKae AOCMiAHVKIB
00 Ginbl AeTanbHOro BUBYEHHS i 3iCTABMNEHHSI MaTepiarniB KniHiYHOro, pagionoriyHoro Ta
LMTOMOrYHOro AOCHNiAXeHb 3 METOK PO3POBKM NAaTOreHeTUYHO CrPSIMOBAHOIO KOMIIEKC-
HOrO nNiKyBaHHSA XBOPUX i3 MOPYLUEHHAMW HOCOBOrO AuXaHHs. Tomy B poboTi posrnsaa-
10TbCA acnekTV Kopensuii Mixx pesynbratamu puHoumutorpadii 1a AaHuMu KOMM IoTepHOT
Tomorpadii y pasi TMNOBMX NATONOriYHUX CTaHIB 3 NOPYLUEHHAMN HOCOBOTO ONXAHHSI.
MeTa po60TH — BYBYEHHS KMiHIYHUX acMeKTiB i LuToMopdodyHKLiOHanbHNX ocobnmeocTew
cnm3oBoi OBOMOHKM HOCa y XBOPWMX 3 MAaTosOoriEld BHYTPILUHBOHOCOBUX CTPYKTYp
3 pecnipaTopHO-ONbMAKTOPHUMK  MOPYLUEHHAMU Ta MPOBEAEHHST X He3anexHoi
BepudikaLii Ha OCHOBI AaHUX KOMM'tOTEPHOT ToMorpadii.

Martepianu Ta Metoau. KniHiyHe OOCTEXEHHS XBOPUX BKIOYArNo BUBYEHHS CKapr,
aHamHe3dy 3axBoptoBaHHs, omnsa  JIOP-opraHiB, npoBegeHHs  pUHOMaHOMETPI,
€HJOCKOMIYHEe [OOCMIMKEHHST MOPOXHUHMU HOCa Ta HOCOMMOTKW, KOMM'IOTEPHOI TOMOr-
padii (KT) HaBKONMOHOCOBMX Masyx 3a [AOMOMOIOK KOHYCHO-MPOMEHeBOI ToMorpadii
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AAS LUTYBAHHS:

B dopmati 3D Ha anapati Vatech PaX-i3D, a TakoX wuMTOnoriyHe AOCHISKEHHS
Cnm3oBoi 060MOHKM Hoca.

KpuTepismu yyacTti B gocnigkeHHi 6ynu BiACyTHICTb XPOHIYHUX 3aXBOPHOBaHb CEpLEBO-
CYAVHHOI, AMXanbHOi, TPaBHOI, CEYOBUAIMBHOI CUCTEM, a TaKoX OOTSPKEHOI 3a LyMu
3aXBOPIOBAHHAMM CMagKOBOCTI.

PesynbraTu Ta ix o6roBopeHHs. PopMyBaHHs pi3HOro xapaktepy nepebiry Ta TsKKOCTi
nopyLleHb NoB’sA3aHe i3 3ananbHUMKU, QUCLMPKYNATOPHUMM Ta TPOiYHUMM MOPYLLUEHHSMU
cnn3oBoi 060NOHKM HOca, ki NOCnabnoTe AK MyKOLUMMNiapHWIA KIipeHc, Tak i MicLeBui
iMyHiTeT. Lle cTocyeTbesa nepeBaxHo | rpynu cnoctepexeHs.

Hacnigkom 3HwkeHHst bakTopiB MICLEBOro iMyHiTeTy B Crnv3oBii 0BonoHui Hoca €
MikpobHa KOHTaMiHaLlis, Lo CYNPOBOMKYETHCA TPUBANUM MOPYLUEHHSM HOCOBOTO ANXaHHS
B | Ta Il rpynax cnoctepexeHHst Ao 5 i 6 micauiB BianosigHo. Pesynstatn puHounTtorpadii
MOBHICTIO KOPECMOHAYHTLCA Ha OCHOBI aepoAVMHaMIYHUX MOAENEN HOCOBOI MOPOXHUHM,
sIKi CTBOPEHI 3a JaHMMK KOMM'I0TEPHOT ToMorpadii.

BucHoBkW. He3axatoun Ha AOCTOBIPHICTb MPOBEAEHNX HAMW OOCHIMKEHb, LUTONOrMNYHE
OOCTiIPKEHHs1 CnM30BOi OBOMOHKM HOCa € nulle [OAATKOBUM aHarnisoM, iHtepnpetauis
SIKOro NMoBUHHA 6a3yBaTVCS Ha KNiHIYHIA KapTUHI KOHKPETHOrO NavljieHTa.

3anponoHoBaHa aepoavHaMiyHa Mofensb i3 KT-gaHmx dakTuyHo 3abesnedye HesanexHy
BepudikaLilo aepoanHaMiYHMX XapakTepuUCTUK MOPOXHUHWM HOCa, OTPUMaHMX 3a AaHUMU
pPUHOMaHOMETPIi, i MOXe CBiAYMTH NPO NOPYLUEHHSI HOCOBOTO AVXaHHS BiANOBIAHO A0 3MiH
BHYTPILLHBOI aHaTOMIYHOT KOHAIrypaLiii HOCOBOro KaHarny.

Wywnsaniva H.O., MNotanoe C.M., lopronb H.l., AepyHiH O.l., Hocosa A.B., I6parim KOHycc Abaenxamig. KniHiuHi
acnektTn Ta uuTomopdodyHKUiOHanNbHi 0CO6NMBOCTI CNM30Boi 0BOMOHKM HOCa NPU XPOHIYHIA NaTonorii BHYTPILLUHBO-
HOCOBUX CTPYKTYp Ta iXx Bepwudikauis Ha OCHOBi AaHWX KoMM'toTepHoi Tomorpadii. YkpaiHcbkull padionoaiyHul
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ABSTRACT

Background. Approximately 30% of the general human population suffers from
chronic pathology of intranasal structures, the main manifestations of which are impaired
nasal breathing and sense of smell. The main instrumental diagnostic methods for this
pathology are X-ray computed tomography (CT), which allows obtaining data on the
architecture of the anatomical structures of the upper respiratory tract, and rhinomano-
metry, based on the results of which it is possible to assess the functional capacity of
the nasal cavity during breathing. Also, a thorough study of the cytological material
of the mucous membrane of the upper respiratory tract is an important component in
determining the functional state of the nasal cavity, clarifying the diagnosis and choosing
a treatment method. This allows the doctor to determine the composition and number
of cellular elements in the material, assess their condition (destruction, proliferation,
dystrophy, necrosis, etc.), ascertain the intensity of the body’s reactive abilities, monitor the
dynamics of tissue recovery or the healing process in them, and encourages researchers
to study in more detail and comparing the materials of clinical, radiological and cytological
studies with the aim of developing a pathogenetically directed complex treatment of
patients with nasal breathing disorders. Therefore it is necessary to know aspects of
correlation between the results of rhinocytography and CT data in typical pathological
conditions with nasal congestion are considered.

Purpose - is to study the clinical aspects and cytomorphological and functional features
of the nasal mucosa in patients with pathology of intranasal structures with respiratory
and olfactory disorders and research their independent verification based on the CT data.
Materials and Methods. Clinical examination of patients included the study of complaints,
anamnesis of the disease, examination of the ENT organs, rhinomanometry, endoscopic
examination of the nasal cavity and nasopharynx, The CT of the paranasal sinuses using
3D cone beam tomography on the Vatech PaX-i3D device, as well as cytological
examination of the nasal mucosa. The criteria for participation in the study were the
absence of chronic diseases of the cardiovascular, respiratory, digestive, urinary systems,
as well as heredity burdened by these diseases.

Results. Formation of a different nature of the course and severity of disorders is
associated with inflammatory, dyscirculatory and trophic disorders in the nasal mucosa,
which weaken both mucociliary clearance and local immunity. This applies mainly to
the | group of observations. The consequence of a decrease in local immunity factors
in the nasal mucosa is microbial contamination, which is associated with a long-term
nasal breathing disorder in the | and Il groups of observations, up to five years and
six months, respectively. The results of rhinocytography mostly correspond with the
aerodynamic models data of nasal cavity from the CT datasets.

Conclusions. Despite the reliability of the examinations carried out by us, the cytological
examination of the nasal mucosa is only an additional analysis, the interpretation of
which should be based on the clinical picture of a particular patient.

Proposed aerodynamic model from CT-datasets actually provides an independent
verification of the aerodynamic characteristics of the nasal cavity, obtained from rhino-
manometry data, and may indicate a violation of nasal breathing according to changes
in the internal anatomical configuration of the nasal chanel.
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3B’5130K pO6GOTH 3 HOYKOBUMU MPOrPAMAMM,
NAGHAMM | TEeMaMK

PoGota BukOHyBanmacb B pamKax MiKHapOOHOro
crninbHoro YkpaiHo-Himeubkoro [OCniAHMLBKOTO MNPOEKTy
MOHY-BMBF M108/M109 y 2019-2021 pp. «3D-Model —
BrnpoBagXeHHst LUBMAKOrO MPOTOTUMYBaHA ANS MOAEno-
BaHHS BEPXHiX OUXamnbHUX LUNAXIB B HOPMi Ta Npv OEesKNX
natonorisx». KepiBHuk Big YkpaiHn — 3aBigyBad kadegpwm
OiomegnyHOI  iHXeHepii  XapkiBCbKOro  HauioHarbHOro
YHiBepcuTeTy pagioenekTpoHikn  MiHicTepcTBa OCBITU
i Haykn Ykpainu, npogecop O.I. ABpYyHiH.

BCTYN

MpubnusHo 30% 3aranbHOi NIOACHLKOT NONYNALi CTpax-
[a€ Ha XPOHIYHY NaTonoritlo BHYTPILUHBOHOCOBUX CTPYKTYP,
OCHOBHVMM NPOSBAMM SKOT € NOPYLLUEHHS HOCOBOTO ANXaHHS
Ta Hioxy [1]. 3a gaHumu €EBponencbkoi pekomeHpauii
3 metogiB AgiarHoctukn B puHororii (European Position
Paper on Diagnostic Tools in Rhinology 2019) ui cumntommn
HabinNbL PO3MNOBCIOMKEHI MPU XPOHIYHIN naTonorii Hoca
Ta napaHasanbHux cuHycis [2]. JaHni giarHo3 BCTaHOBIMO-
I0Tb, SIKWO Ui ABa CUMMTOMM CMOCTEPIraloTbCA HE MeHLUe
1 roaMHn Ha geHb i 12 TwkHIB Ha pik [3, 4]. OCHOBHUMU
iHCTPYMEHTanbHUMK  A4iarHOCTUMHUMK ~ MeTodaMu  Ans
BUSIBNEHHSA AaHOI NATOMOrii € PeHTreHiBCbka KOMM'toTEpPHA
Tomorpaddis (KT), sika pgossonsie oTpumartu JdaHi npo
apXiTEKTOHIKY aHaTOMIYHUX CTPYKTYP BEPXHIX AMXanbHUX
LIAXiB, T8 PMHOMaHOMETPIS, 3a pe3ynbTamMmun SKOT MOXITMBO
OUIHUTU PYHKUiOHANbHY CMNPOMOXHICTb HOCOBOI MOPOX-
HUHM npu AmxaHHi. CMMNTOMM 3aknageHocTi Hoca Ta
MOPYLLEHHS HIOXY CEPMO3HO BMUBAKOTb HA SKICTb XUTTS,
COH Ta npauesgaTtHicTb. KpiMm TOro, 3anexHo Big CTyneHd
BMPA3HOCTI HalanbHOi OOCTPYKUii 3HWXKYETLCS  HIOX,
BMHWKAE pyHOpeES, WO Hagani Npu3BoauTb 40 CTPYKTYPHUX
3MiH BnacHe crm3oBoi 060mnoHku Hoca [5]. Lle nosicHioeTbes
TMM, WO pearnisauito OCHOBHOI (OyHKLii HOca 3abesneuvye
noro cnmsoBa o06onoHka. OCHOBHMM Ti MogpasHUKOM
€ MOBITPSAHUN CTPYMiHb, KM MPOXOAUTL Kpi3b HOCOBY MO-
POXHUHY | BUKINMKAE nosBy isionoriyHnx pedunekcis [6].
Ha gymky aBTopiB, NOPYLUEHHA aepogMHaMiki crnpusie 3mi-
HaMm crn3oBoi 060MOHKM 3 POPMYBaHHSIM XPOHIYHOTO 3ana-
NEHHS HOCOBOI MOPOXHWMHKU. Y UbOMY pasi BiabyBaeTbCcs
nopyLUeHHs abo 3HMKEHHS PYHKUIOHYBaHHSI 3aXUCHUX Me-
XaHi3MiB 3 60Ky Cnmn3oBoi 060MOHKM HOCa, L0 NPU3BOAUTL
00 3MiH MexaHi3aMy peTuKynsLii eniTenito Ta MikpoumpKy-
nauii Ha piBHI LMTOMOPEONOriYHOI KAapTUHM opraHa [7, 8].

AKkTyanbHicTb po60oTu. TaHHS papionoriyHoi aiar-
HOCTUKM CTaHy HOCa Ta HaBKOMOHOCOBMX Masyx nyxe
aKkTyarnbHi Ha cyvacHomy eTtani. Komn'totepHa Tomorpadgis
€ 3apa3s 30/10TMM CTaHZApTOM [iarHOCTMYHOI Bidyanisauii
NaTonoriYHnMX  CTaHiB  BEPXHIX  AMxanbHUX  LUNAXIB.
BinbwicTte koopamHauiiHoi rpynu EPOS 2020 (European
Position Paper on Rhinosinusitis and Nasal Polyps —
€BpONENCLKOr0 MOro4XKyBanbHOr0 AOKYMEHTY LUOAO MiKy-
BaHHS PUHOCMHYCUTY Ta MOMino3y Hoca, OCHOBHOK METO

Relationship with academic programs,
plans and themes

The work was carried out within the framework of the
international joint Ukrainian-German research project
MONU-BMBF M108/M109 in 2019-2021. «3D-Model —
Implementation of rapid prototyping for modeling of the
upper respiratory tract in normal conditions and with some
pathologies». Leader from Ukraine — Head of the
Department of Biomedical Engineering of Kharkiv National
University of Radio Electronics of the Ministry of Education
and Science of Ukraine, Professor O.G. Avrunin.

INTRODUCTION

Approximately 30% of the general human population
suffers from chronic pathology of intranasal structures,
the main manifestations of which are impaired nasal breath-
ing and sense of smell [1]. According to the European
Recommendation for Diagnostic Methods in Rhinology
(European Position Paper on Diagnostic Tools in Rhino-
logy 2019), these symptoms are most common in chronic
pathology of the nose and paranasal sinuses [2].
This diagnosis is made if these two symptoms are observed
for at least 1 hour a day and 12 weeks a year [3, 4].
The main instrumental diagnostic methods for this
pathology are X-ray computed tomography (CT), which
allows obtaining data on the architecture of the anato-
mical structures of the upper respiratory tract, and rhino-
manometry, based on the results of which it is possible
to assess the functional capacity of the nasal cavity
during breathing. Symptoms of nasal congestion and
impaired sense of smell have a serious impact on quality
of life, sleep and performance. In addition, depending
on the severity of nasal obstruction, the sense of smell
decreases, rhinorrhea occurs, which subsequently leads
to structural changes in the nasal mucosa itself [5].
This is due to the fact that the implementation of the
main function of the nose is provided by its mucosa.
Its main stimulus is an air stream passing through the
nasal cavity and causing the appearance of physio-
logical reflexes [6]. According to the authors, the aero-
dynamics disturbance contributes to changes in the
mucosa with the subsequent formation of the nasal cavity
chronic inflammation. In this case, there is a disturbance or
decrease in the functioning of the nasal mucosa protective
mechanisms, which leads to changes in the mechanism
of the epithelium reticulation and microcirculation at the
level of the cytomorphological picture of the organ [7, 8].

Actuality of the Work. Issues of radiological diag-
nosis of the condition of the nose and paranasal sinuses
are very relevant at the current stage. Now CT is currently
the gold standard for diagnostic imaging of pathological
conditions of the upper respiratory tract. The majority
of the coordination group of EPOS 2020 (European
Position Paper on Rhinosinusitis and Nasal Polyps —
the European consensus document on the treatment
of rhinosinusitis and nasal polyps, the main purpose
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SIKOrO € HafaHHs OOKa30BUX YiTKUX peKoMeHaauii Lwoao
MEHE)KEMEHTY XPOHIYHOIO Ta MOriNnoO3HOr0 PUHOCUMHYCUTY
3a cTaHgapTaMu J0oKa3oBOi MeauuMHu), dinwna BUCHOBKY
npo HeoOXigHiCTb BMKOHaHHA KT npu giarHoctuui puHO-
CUHYCUTIB Y pamkax BTOPWUHHOI MeOu4HO! JOoMoMOoru 3i
CTiikumun cumntomamu. Kpim giarHOCTUYHOI pyHKUiT, 3a
pesynsratamun KT MOXNMBO OTpUMaTH AaHi Woao KoHiry-
pauii BHYTPILLHBOHOCOBMX CTPYKTYp Ta nobyayBaTtu Ha ix
OCHOBI FreOMeTpPUYHi MoAeni Ansi BU3HAYEHHs1 aepoauHa-
MiYHUX XapaKTEPUCTUK HOCOBOI MOPOXHMHU 33 OAHUMWU
MaTeMaTU4HOro MOAENoBaHHA. BxiaHummn aaHumn gopat-
KOBO [OJ11 LUbOro € NMOKasHWKM BUTPATW MOBITPsl Ta nepe-
nagy TWUCKY Ha HOCOBIM MOPOXHWHI, SKi OTPUMYIOTb 3a
pesynsrataMmyM  OYHKLiOHANbHOTO  PUHOMaHOMETPUYHOTO
JocrnigxkeHHs, abo 3a pgaHumm isionoriyHoi reHaepHoil
Ta BIKOBOI HOpPMM MNpW BiANOBIOHMX pPeEXMMaxX OUXaHHS.
CyKynHiCTb LMX METOAIB [O3BOMNAE BU3HAYUTU AK NPUYMHY,
Tak i CTyniHb pecnipaTopHUX nopyweHb. Bnnve 3MiH aHaTo-
MiYHOT KOHQpirypauii BepxHiX AuxarnbHUX LWNASXiB Ha nopy-
LLIEHHS HOCOBOTO AMXaHHs NOTpebye AocnigkeHb HAa OCHOBI
MOZESOBaHHS Ha3anbHOI aepoanHaMiku.

Y 300poBOI NOAMHM B LMTOrpami Hoca BUSIBNSIETLCS
HeBernuKa KinbKiCTb KIiTUH 3MYLWEHOro nfioCKoro enitenito,
nimdounTtn, nnasmoumTn, Makpodbarn, OGakTepii, sk €
HeoOXigHMMKM ONna  nigTPMMKWM - eniTenianbHoro 6ap’epy.
Tak, npu SOCnigXeHHI Maska NpoBOAMTLCA SAKICHA i Kinb-
KicHa ouiHKa KNiTMHHOrO cknagy: HemTPoMIinbHUX rpaHyno-
umMTiB, €o3nHodiniB, NiMgounTiB, MOHOUUTIB; OOCHIOXKY-
€TbCH HasBHICTb TYYHUX | NNasmMaTUYHUX KMiTUH, KiNbKICTb
eniTenianbHWX KMiTUH, iX Xapaktepuctuka (nponicpepadis,
aunctpodis, mMeTannasis), a TakoX HenpsiMi 03HaKuW BHYT-
PILUIHBOKMITMHHOT iHdbeKUii (AgepHi Ta umTOMnasMaTuyHi
BKIIOYEHHSI) Ta HasBHICTb | XapakTtepuctuka drnopu.
Yci ui paHi MoxHa oTpuMaTu 3a gonomoroto Gioncii, ane
HaBps4 Yn Gioncist crM3oBoi 000NOHKM HOCOBOT MOPOXHUHM
MoXe OyTu 3aiicHeHa pyTMHHUM MeTogoM [9]. Ha cboroaHi
MaTtepian MoxHa 3ibpatn 6e3 TpaBMaTW4YHOrO BTPYyYaHHS
(3ickpibOK) i Lew AiarHOCTUYHWIA METOZ, [O3BONAE OTPMMATK
TOYHE YSABMNEHHS WOA0 MOPEOMYHKLIOHANBLHOIO CTaHy
Cnn3oBOi 060MOHKM HOCOBOI MopoxHMHKM [10]. Kpim ToOro,
nepeBarot Lboro MeTogy € NpOoCToTa BUKOHAHHS, HeiHBa-
3MBHICTb, NOBTOPHOBAHICTb i HU3bKa BapTIiCTb.

[ockoHane pocnigXeHHs UMTONOriYHoro Mmarepiany
€ BaXIUBOKO CKIaJOBOK Yy BM3HAYEHHI byHKLiOHaNbHOro
CTaHy opraHa, YTOYHEeHHi fiarHo3dy i Bubopy mertogy niky-
BaHHA. LlMTonoriyHe pocnigXeHHs crmM3oBOi 06OMOHKM
Pi3HNX oOpraHiB, 30Kpema, MOPOXHWHM HOoca i HaBKOJO-
HOCOBMX Ma3yX — HEeiHBa3WBHUW AiarHOCTUYHUIA MeTon,
SKUN  LUMPOKO BUKOPUCTOBYETBCS B KMiHIYHIM NpaKTuLi.
BiH no3BONSE Nikapto BU3Ha4aTH CKNag i KinbKicTb KNITUHHUX
eneMeHTiB y Matepiani, ouiHOBaTK X CTaH (OeCTpykKuito,
nponicpepadito, AMCTPOdIt0, HEKPO3 Ta iH.), KOHCTaTyBaTH
HanpyXXeHiCTb peaKkTMBHUX 34i6HOCTEN opraHiamy, BiaocTe-
KyBaTu OMHAMIKy BiJHOBMNEHHS TKAHWH 4M MpoLec 3aro-
€HHA B HUX [11]. He3Baxaioun Ha BENUKY KiNbKiCTb PooirT,
npucesYeHnx npobremi AiarHocTMkM Ta MiKyBaHHSA Xpo-
HiYHOT NaTonorii BHYTPILUHLOHOCOBUX CTPYKTYP i3 MOpYyLUEH-
HSM HOCOBOTO AMXaHHS Ta HIOXY, 3anuialoTbCs OUCKYCIN-
HUMM MUTAHHS CTOCOBHO ONTUMaNbHOMO METOAOMNOrYHOro
obesry. Lle cnoHykae pocnigHukiB go Ginbll geTtanbHOro
BMBYEHHS | 3iCTaBNEHHs MmaTepianiB KMiHIYHOro Ta UuTO-
NOriYHOro AOCniMKeHb 3 METOK PO3POOKN NaTOreHeTUYHO
CNpPsIMOBAHOIO KOMIJIEKCHOrO MiKyBaHHA XBOpUX i3 Li€t0
npobrnemoto [12]. AKTyanbHVMK 3anuLLAIOTLCS TakoX Mu-
TaHHA He3anexHoi Bepudikauii pyuHoumTorpadii 3 gaHnmu
KOMM'toTePHOI ToMorpadii — ik OCHOBHOroO MeTofa iHTpa-
CKOMiYHOI Bidyanisauii CTPYKTYp BEPXHiX AUXanbHUX LUMAXIB.

of which is to provide evidence-based clear recommen-
dations for the management of chronic and polypous
rhinosinusitis according to the standards of evidence-
based medicine), came to the conclusion of the need
a CT datasets in the diagnosis of rhinosinusitis as part
of secondary medical care with persistent symptoms.
In addition to the diagnostic function, based on CT results,
it is possible to obtain data on the configuration of intra-
nasal anatomical structures and build geometric models
from them to determine the aerodynamic characteristics
of the nasal cavity based on mathematical modeling data.
In addition, the input data for this are indicators of air flow
and pressure drop in the nasal cavity, which are obtained
according to the results of a functional rhinomanometric
study, or according to the data of the physiological gender
and age norms for the corresponding breathing modes.
The combination of these methods allows to determine
both the cause and the degree of respiratory disorders.
The influence of changes in the anatomical configuration
of the upper respiratory tract on nasal breathing disorders
requires research based on mathematical modeling of
nasal aerodynamics.

In a healthy person, a cytogram of the nose reveals
a small number of cells of desquamated squamous
epithelium, lymphocytes, plasmocytes, macrophages,
and bacteria necessary to maintain the epithelial barrier.
So, when examining a smear, a qualitative and quan-
titative assessment of the cellular composition is per-
formed: neutrophilic granulocytes, eosinophils, lym-
phocytes, monocytes; the presence of mast and plasma
cells, the number of epithelial cells, their characteristics
(proliferation, dystrophy, metaplasia), as well as indirect
signs of intracellular infection (nuclear and cytoplasmic
inclusions) and the presence and characteristics of
the flora are examined. All these data can be obtained
by biopsy, but it is unlikely that a biopsy of the nasal
mucosa can be performed routinely [9]. To date, the
material can be collected without traumatic intervention
(scraping), and this diagnostic method allows you to
get an exact representation of the morphofunctional
state of the nasal mucosa [10]. Moreover, the advantage
of this method is the ease of implementation, non-inva-
siveness, repeatability and low cost.

A perfect study of cytological material is an important
component in determining the functional state of the organ,
clarifying the diagnosis and choosing a treatment method.
Cytological examination of the mucosa of various organs,
in particular, the nasal cavity and paranasal sinuses, is
a non-invasive diagnostic method widely used in clinical
practice. It allows the doctor to determine the composition
and quantity of cellular elements in the material,
assess their state (destruction, proliferation, dystrophy,
necrosis, etc.), ascertain the intensity of the reactive
abilities of the body, monitor the dynamics of tissues
recovery or the healing process in them [11]. The issues
of the optimal methodological scope remain debatable
despite a large number of works devoted to the problem
of diagnosing and treating the chronic pathology of intra-
nasal structures with impaired nasal breathing and sense
of smell. This encourages researchers to more detailed
study and comparison of clinical and cytological studies
in order to develop a pathogenetically targeted complex
treatment of patients with this problem [12]. Also, the supply
of independent verification of rhinocytography with the
data of computed tomography, as the main method of
introscopic visualization of the structures of the upper
dychal channels, is also relevant.
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Meta po6GOTM — BUMBYEHHS KIiHIYHMX acnekTiB
i UMTOMOPGOMYHKLIOHANBHUX OCOONMBOCTEN CNM30BOI
06OMOHKM HOCa Y XBOPMX 3 MAaTOfOriE BHYTPILUHBOHOCO-
BMX CTPYKTYp 3 pecnipaTopHO-0nbdakTOpHUMU MOpYLUEH-
HAMW Ta NPOBEAEHHS X HE3anexHoi Bepudikawii Ha OCHOBI
OaHMX KOMN'toTepHoT ToMorpadii.

MATEPIAAU TA METOAU AOCAIAXXEHHSA

Oo pocnigxkeHHa 3anydyeHo 145 xBopux BikOM
18-38 pokiB (cepepHin Bik cTaHoBUB 36,711,2), y sIKMX
[iarHOCTOBaHO 3MiHW BHYTPILWHLOHOCOBUX CTPYKTYp i3
pi3HMM CcTyneHem HasanbHOi OOCTPYKLUii 3 MOpyLUEHHAM
YHKUIT ANXaHHSA Ta HIOXY.

KniHiyHe 0OCTEXeHHSI XBOpPUX BKMOYANO BUBYEHHSI
ckapr, aHamHe3y 3axBoptoBaHHeA, ornsg JIOP-opraHis,
npoBefeHHA PUHOMAHOMETPIi, eHO0CKONIYHE LOCNIAXEHHS
MOPOXHWHM HOoca Ta Hocornotku, KT HaBKOMOHOCOBUX
nasyx 3a [JOMOMOroK KOHYCHO-NMpOMeHeBOol Tomorpadii
B ¢opmati 3D Ha anapaTti Vatech PaX-i3D, a Ttakox
UMTOMNOrYHe [JOCnigKeHHA CnuM3oBoi OOOMOHKM Hoca.
Ons obpobkn TOoMorpadiyHmx 306paxeHb BUKOPUCTOBY-
Banu TomorpadidHi 3pi3an B akcianbHin npoekuii napa-
nenbHO opbiTanbHO-MeaTarnbHiIi MiHii 3 NPOCTOPOBOID PO3-
ainbHoto 3gatHicTio 0,4 MM 3 kpokom 1 MMm. BuxigHumm
JaHMMK Ons npoBedeHux gocnigkeHb € Habopu 306pa-
XXeHb TomorpadivHux 3pisiB. 306paxeHHs 3 HabopiB Aa-
Hux KT koHBepToBaHO 3 DICOM y pactpoBui gopmart TIF
3 MPOCTOPOBOK PO3AINbHOK 3AaTHIiCTIO 512%x512 (xxy) i
8-6iTHMM NpeacTaBneHHsIM PiBHIB iIHTEHCUBHOCTI 3 BUKOPUC-
TaHHAM M’AKO-TKaHMHHOro BikoHUS. lMonepegHio o6pobky
KT-306paxeHb NpoBOAUNN METOAOM MediaHHOT dinbTpauii
ONSA YCYHEeHHS MOXINUBOTO iMMNynbcHOro wymy [5, 8].

KpuTepismu yyacTti B gocnigXeHHi Oynu BiACYTHICTb
XPOHIYHNX 3axBOPIOBaHb CepLEBO-CYOUHHOI, AMXarbHOI,
TPaBHOI, CEYOBUAINBbHOI CUCTEM, a TakoX OBTsKeHOl
3a UMK 3aXBOPIOBAHHSIMW CMagKOBOCTI.

Posnoain xBopux no rpynax B 3anexHOCTi Big naTonorii
BHYTPILUHBOHOCOBMX CTPYKTYp | CTYyMNeHs MOopyLUEHHS
AnxanbHoi yHKUIT BinbyBCst TaKMM YMHOM:

— A0 nepuoi (oCHOBHOI) rpynu 3apaxosaHo 53 (36,6%)
XBOPUX 3i 3MIHOK BHYTPILULHEOHOCOBUX CTPYKTYP | Pi3HUM
CTyneHeMm MopyLUeHHs1 pyHKLii HOCOBOro auxaHHs (aepo-
AvHamivyHui onip y mexax 2,6+3,5 klMa c/n) Ta Hioxy, B SiKMX
TpuBanicTb 3axXxBOPHOBaHHS cTaHoBUNa 3—5 pokis;

— gpyry rpyny cknanu 48 (33,1%) xBopux 3i 3MiHO
BHYTPILUHBOHOCOBMX CTPYKTYP, 4aCTKOBOK OOCTpYKLUi€
MOPOXHUHM HOCa (aepoguMHaMiYHUA oOnip B Mexax
1,8+2,7 klMa c/n), TpuBanicTb 3axBOPKBaHHS NPU LbOMY
ctaHosuna go 0,5 poky;

— TpeTio rpyny cknamun 44 (30,3%) xBOpMX 3i 3MIHOO
BHYTPILUHBOHOCOBMX CTPYKTYP i Pi3HMM CTyneHeM nopy-
LWEHHS pyHKLiT HOCOBOrO AANXaHHS i HIOXY (aepognHaMiYHUIA
onip B mexax 3,1+3,9 «kMa c/n), y skux TpuBanictb
3axBOpPOBaHHSA cTaHoBuna go 1 mic.

MopdonoriyHe OoCnigXeHHs 34iNCHIOBaNM LWMASXOM A0-
CRifXXEHHS LMTONOrMYHNX MiKponpenapartiB, BUrOTOBMAEHMX
i3 MaskiB (3iCkpiOKiB) 3 MOBEPXHi CNM30Boi 060MOHKN HOCa.

3abip maTepiany y XBopuX yCix TpbOX rpyn 3 NaTonorieto
BHYTPILUHEOHOCOBMX CTPYKTYP | MOPYLIEHHAM AuxanbHol
Ta HIOXOBOI (YHKLIT MPOBOAMBCH BpaHUi HaTwecepue
CTEPUIBbHUM OOHOPA30BMM LUiTKOBUM 30HAOM 3i CIIM30BOI
0BOMOHKM HOCa Ta HACTYMHUM HAHECEHHAM Cnn3y Ha
npegMeTHe ckno. HocoBuin BMICT NEpPeHOCUNN Ha 3HEXK-
peHe npedMeTHe CKIo, MPOKOYy4M 30HA4 MO KMOro mno-
BEPXHi, arne He BTUPAKYM, OCKINIbKM OCTAHHE NPU3BOAUTL

The aim of this work is to study the clinical aspects
and cytomorphological and functional features of the
nasal mucosa in patients with pathology of intranasal
structures with respiratory and olfactory disorders and
research their independent verification based on
the CT data.

MATERIALS AND METHODS

The study involved 145 patients aged 18-38 years
(mean age was 36.7+1.2), who were diagnosed with
changes in intranasal structures with varying degrees
of nasal obstruction with impaired respiratory and
olfactory functions.

Cinical examination of patients included the study
of complaints, anamnesis of the disease, examination of
the ENT organs, rhinomanometry, endoscopic examination
of the nasal cavity and nasopharynx, The CT of the para-
nasal sinuses using 3D cone beam tomography on the
Vatech PaX-i3D device, as well as cytological examination
of the nasal mucosa. For CT image processing was
used tomographic sections in the axial projection parallel
to the orbital-meatal line with spatial resolution of 0.4 mm
with 1 mm step. The initial data for the conducted research
are sets of images of tomographic sections. The images
from CT-datasets, were converted from DICOM to raster
format TIF with spatial resolution of 512x512 (xxy) and
8-bit representation of intensity levels with using soft
tissue window. Pre-processing of CT-images was perfor-
med by the method of median filtration [5, 8], to eliminate
possible pulsed noise. The criteria for participation
in the study were the absence of chronic diseases of
the cardiovascular, respiratory, digestive, urinary systems,
as well as heredity burdened by these diseases.

The distribution of patients into groups depending
on the pathology of the intranasal structures and the degree
of respiratory function impairment occurred as follows:

— the first (main) group included 53 (36.6%) patients
with changes in intranasal structures and varying
degrees of impaired respiratory and olfactory function
(aerodynamic resistance in the range of 2.6+3.5 kPa s/l),
in which the duration of the disease was 3-5 years;

— the second group consisted of 48 (33.1%) patients
with changes in intranasal structures, partial obstruction
of the nasal cavity (aerodynamic resistance in the range
of 1.8+2.7 kPa s/l), the duration of the disease was up
to 0.5 years;

— the third group consisted of 44 (30.3%) patients with
changes in intranasal structures and varying degrees
of nasal breathing and olfactory function impairment
(aerodynamic resistance in the range of 3.1+3.9 kPa s/l),
in which the duration of the disease was up to 1 month.

The morphological study was carried out by examining
cytological micropreparations made of smears (scrapes)
from the surface of the nasal mucosa.

Material sampling from patients of all three groups
with pathology of intranasal structures and nasal brea-
thing and olfactory function impairment was carried out
in the morning on an empty stomach with a sterile
disposable brush probe from the nasal mucosa and
subsequent application of mucus to a glass slide. Nasal
contents were transferred to a defatted glass slide by rolling
the probe over its surface, but without rubbing, since
the latter leads to significant cell damage. The smears were
air-dried or fixed with formalin buffer solution or 95% alco-
hol, after which they were colored by the Romanovsky—
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[0 3HAYHOTO MOLUKOOXKEHHS KNiTvH. Masku BucyllyBanu
Ha noBiTpi abo dikcysanu bydepHUM po3dnHom popmaniHy
un 95% cnupTtom, nicna 4Yoro 3abapenoBany 3a METOAOM
PomaHoBscbekoro—Tim3n. Cnoyatky Masku nepernsganv nig
Manum 36inbLUEHHSM, WO A03BONSANO OTPUMATK 3aranbHe
YABMEHHSA NPO KMITUHHWUIA CKNag MaskiB, BUSBUTU KMITUHHI
KOMMNSIEKCUM | pPO3Pi3HEHi KNiTMHW. [eTanbHe BUBYEHHS
KNiTWH 3aivicHioBany npu 36inbLeHHi x200, %400, x650.

DocnigxeHnst puHounTorpamu (PLIM) Bkntoyano Take:

— BWBYEHHS CKknagy eniTenianbHOro KOMMOHEHTa
(6asanbHi eniTeniouMTn, BINKOBMI | MMOCKAN eniTenin,
kenunxonogibHi eniteniounTn);

— BMBYEHHSI XapaKTepuUCTUK enitenio (nponidepadis,
avctpodis, MeTannasis);

— OULHIOBaHHA BMPa3HOCTI NiMounTapHoi, nnasmartuny-
HOT, €03nHOINBHOI, MakpodaransHoI iHGINbTPaLiT;

— BMW3HAYEHHS CTYMeHs CNU30YyTBOPEHHs, aTpodii,
aKTMBHOCTI 3ananbHOro npouecy (3a BMPasHICTIO HEWTpoO-
inbHOI ckNagoBoi).

Kpim Toro, B PUI BM3Hayanu KNiTUHHY OECTPYKLItO,
Ka nposiBnsnack po3nagom umtonnasmu i aapa [13].

BuBveHHs MaskiB  BKMOYano  MigpaxyHoOK  KMiTWH
eniTenito B okpemMoMy noni 3opy. KinbkicTb KNiTUH eniTenito
ouiHoBanacb gk Hesenuka (go 10), momipHa (oo 20)
abo 3Ha4vHa (oo 25).

YCi KinbKiCHi NOKa3HWKM po3paxoByBanu B O4HOMY Mofi
3opy Mmikpockona (M3M). Kpim kinbkicHUX KpuTtepiis, WO
XapakTepuayloTb CTaH AudepeHuiloBaHHA eniteniounTis
i bopmyBaHHS eniTenianbHOro nracTta cnm3oBoi 0O0NOHKN
Hoca, 3BepTanu yBary Ha SKiCHi 3MiHW KNiTWH, L0 Xapak-
TEpU3YIOTbCA X po3Mipamu, BEMUYMHOKW A4pa, SAOepHo-
uMTONNa3MaTUYHMM CNiBBILHOLLEHHSIM, CTPYKTYPOI XpOMa-
TUHY, CTyNeHeM 3abapBreHHs, Lo BUSABISE NOPYLUEHHSA O0-
3piBaHHs | AMdpepeHLUitoBaHHs eniteniouymTis, TOOTO ancnnasito.

[o yearm Gpanu Tpu cTyneHs aucnnasii (cnabkui,
MOMIPHO BUPaXeEHUN Ta BUPAXKEHUN abo THKKUA, LWO
BignosigHo nosHavaroTe gk O, Oll, Oll).

Ol  xapaktepu3yBaBCS  CUMHXPOHHUM  36inbLUEHHSM
po3mipiB fapa Ta uutonnasmy 6e3 nopyLlieHHs faepHo-
nnasMaTMyHoOro CniBBIAHOLWIEHHS, iHOAi  3ycTpivanucsa
KNiTUHK 3 2 agpamMu.

Ona [Oll 6yna xapaktepHa nosiBa OOUHWYHWUX BENUKUX
KNITUH 3 BENUKUMKU A4paMK i, HaBiTb, HAABHICTIO A4epuiB.
Kpim TOro, Mmoxxe GyTu retepoxpomis, To6To nonimopdiam
3abapBrneHHs sgpa  Ta uuTonnasmMu.  3anexHo  Big
PiBHA MopylleHHa aospiBaHHA KniTuH [l BigHOCATH [0
hakynsTaTMBHUX Nepeapakis.

Ol xapakTepu3dyeTbca  HasiBHICTIO  noniMmopdiamy
faratboX KNiTWMH i3 BENMUKMMU SApamy Ta SOepusMu,
ane 3 piBHMM KOHTYpoM sapa. Taka BupaxeHa avcnnasis
€ nigo3pinol LWoAo nepexogy B pak i BiAHOCUTbLCA
0o obniraTHMX nepegpacis.

KpiMm MoOpdonoriyHoro BMBYEHHS CTaHy CNMU30BOI
0BOMOHKM Ha KNITMHHOMY piBHi, MW 3BepTanu yeary Ha
HasiBHICTb OakTepianbHUX 30yQHUKIB Ta iHTEHCUBHICTb
OakTepianbHOI 3abpyaHEHOCTI, Ky BUpaxanu B YMOBHUX
oguHMuax (ym. og.).

Cnabkuin cTyniHb OGCIMEHIHHA MM Mo3Hayanu 3a
HasiBHOCTI AMdy3HOro poaTtallyBaHHs Gaktepin go 50 B
ogHomy M3M i kinbkicHO No3Ha4anu sik 1 yMOBHY OAMHULIKO.

MomipHui cTyniHb GakTepianbHoro 3abpygHEHHs Mas-
Ka MW ouiHloBanu Ak 2 ym. of. NpW 4acTil NPUCYTHOCTI
noHaa 50 6aktepint y NM3M (aKk okpemMux, Tak i HEBEMMWKKX
CKyMn4eHb y koxkHomy M3M).

3Ha4yHMIN abo BUpPaKEHWU CTYNiHb 3abpyaHEHHSsT CNn3o-
BOi OOOMOHKM MO3Ha4YanM 3a HasiBHOCTI KOMOHIN MiKpo-

Giemsa method. First, the smears were viewed under
a low magnification, which made it possible to obtain
a general idea of a cellular composition of the smears,
to identify cell complexes and disparate cells. A detailed
study of the cells was carried out at a magnification
of x200, x400, x650.

The study of the
the following:

— study of the composition of the epithelial component
(basal epitheliocytes, ciliary and squamous epithelium,
goblet epithelial cells);

— study of the characteristics of the epithelium (proli-
feration, dystrophy, metaplasia);

— assessment of the severity of lymphocytic, plasmatic,
eosinophilic, macrophage infiltration;

— determination of the degree of mucus formation,
atrophy, activity of the inflammatory process (according
to the severity of the neutrophilic component).

In addition, cell destruction was determined in the
RCG, which was manifested by the disintegration of
the cytoplasm and nucleus [13]

The study of smears included counting epithelial cells
in a separate field of view. The number of epithelial cells
was assessed as small (up to 10), moderate (up to 20), or
significant (up to 25).

All quantitative characteristics were calculated in
a single microscope field of view (MFV). Apart from quan-
titative criteria characterizing the state of differentiation
of epithelial cells and the formation of the epithelial layer
of the nasal mucosa, attention was paid to qualitative
changes in cells, characterized by their size, nucleus size,
nuclear-cytoplasmic ratio, chromatin structure, and degree
of coloring, which reveals disruption of maturation and
differentiation of epithelial cells. i.e. dysplasia.

Three degrees of dysplasia were taken into account
(weak, moderately expressed and expressed or severe,
respectively referred to as DI, DII, DIII).

The DI was characterized by a synchronous increase
in the size of the nucleus and cytoplasm without dis-
turbing the nuclear-plasmatic ratio; sometimes there were
cells with two nuclei.

The appearance of single large cells with large nuclei
and even the presence of nucleoli was characteristic of
the DII. In addition, there may be heterochromia, that is,
polymorphism in the color of the nucleus and cytoplasm.
Depending on the level of cell maturation disorder, the
Dlls were referred to as facultative precancers.

The DIl was characterized by the presence of poly-
morphism of many cells with large nuclei and nucleoli,
but with an even contour of the nucleus. Such pronounced
dysplasia is suspicious of the transition to cancer and
refers to obligate precancers.

In addition to the morphological study of the mucosa
state at the cellular level, we paid attention to the pre-
sence of bacterial pathogens and the intensity of
bacterial contamination, which was expressed in arbitrary
units (arb. units)

We denoted a weak degree of seeding in the presence
of a diffuse arrangement of bacteria up to 50 in one MFV
and quantitatively denoted it as 1 arbitrary unit.

We estimated the moderate degree of the smear
bacterial contamination as 2 arbitrary units with the fre-
quent presence of more than 50 bacteria in the MFV
(both individual and small clusters in each MFV).

A significant or pronounced degree of mucosal con-
tamination was indicated in the presence of colonies of

rhinocytogram (RCG) included
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opraHiamiB, To6To ckynyeHb Ha 1/4—1/2 M3M. KinbkicHo
TPETIN CTyNiHb KOHTaMiHaL,ii CrM30BOi 060MOHKM OLiHIOBanNM
y 3 yM. oa. HasBHicTb newnkouuTiB (HEMTPOMINbHNUX rpa-
HynouuTiB, eo3uHodinie i nimcgounTiB) oujiHOBaNM Kinb-
KicHum metogom y M3M.

Ona HesanexHoi Bepudikauii ©ynyM  BMKOpUCTaHI
pesynbTaTi MeTOAIB OMTUYHOI Kaninsapockonii  Crim3oBoi
00O0NOHKM NOPOXHNHM HOca [14].

MeTtoan umdpoBoi 06pobkn KT-300paxkeHb, cermeHTa-
Uil Ta aHanidy HasanbHUX AuXarnbHUX LWAAXIB i Moaenewn
OVHaMiKM  MOTOKY BWKOPUCTOBYKOTBCA Ta  po3rnsaa-
toTbcs B [5, 8, 15-20].

[ns Bu3Ha4YyeHHA KoediuieHTiB HOCOBOrO oOrnopy 3a
KT-3006paxkeHHs MM CTBOpIOBanNM aepoguHamivHi mogeni
OKpEMMX HOCOBWX NOPOXHUH [8, 15, 21, 22].

AcnekTn agekBaTHOCTi FEOMETPUYHOIO NOAAHHS NOPOX-
HVHKU HOCa, BKIMOYHO 3 KOpEMsLUie pisHMX MopanbHocTewn
i noBHomMacwTabHum 3D-nNpoToTUNYBaHHAM, AeTaslbHO
po3rmnsHyTO B poboTax [5, 8, 12, 23-28].

PE3YABTATU TA iX OBrOBOPEHHS

KAiHi4Hi acnekTu Ta LUMTODYHKLIOHAABHI
0COBAUBOCTI CAU30BOI OBOAOHKM HOCA
Npu XPOHIYHIK naToAorii
BHYTPILLULHbOHOCOBUX CTPYKTYP

Ha niacTasi BUB4eHHs PLUT y xBopux | rpynu

Y nepeBaxHO! O6inbLWOCTI nNauieHTiB Bia3Havanocs
MOPYLUEHHA HOCOBOTO [AMXaHHS, LWO XapakKTepu3yeTbCs
HambinbW BUPaXEHOK OOCTPYKLIED MNOPOXHMHM HOCa
i TPUBANOK AUXanbHO-HIOXOBOK AUCHYHKLIEW. Y cyb’ek-
TMBHOMY CTaTyCi NauieHTa 3aknageHicTb Hoca i NOPYLUEHHS
HOCOBOrO AUXaHHA NiATBEPOXKYBaNUCA BUCOKMM CTyMEHEM
aepoavHamiyHoro onopy (2,6 + 3,5 kla). lNopyweHHs
HIOXy B OO’€KTMBHOMY [JOCHIOXEHHI XapaktepusyBarnocs
pecnipatopHumn nopyeHHAaMu: KT — 3BYXEeHHsI HIOXOBOI
WiNVHX Ta TpuBaniCTb MPUHIOXYBAHHSA — BUTpPaTW eHeprii
Ha AuxaHHa Bignosiganu 4,2 + 0,8 kan. lNpu ouiHui
NaMiHapHOro rPaHWYHOro LWapy BiA3HaAYarnocst CTOHLLEHHS
OCTaHHBOTO  (BWUCYLLYBaHHA Cnn3oBoi 060MoHkM) [14].
Mepwa rpyna naudieHTiB BusBMNAcsa Hanbinbw CKOM-
NMPOMETOBAHOI0 TPMBanNMM MOPYLUEHHAM aepoauHamiku
(Bin 3-5 pokiB). lNpu nepeaHin puHockonii — cnusosa
obonoHka Hoca Habpsikna, 3acTilHa 3 iH'eKuieo CyauH
y OinNsHLUi HOCOBMX PaKOBWH, iHOAi 3 HAABHICTIO KipOK i cnn-
30BUX TAXIB. Lli 3MiHM KOpecnoHAaylTbCA 3 He3aneXHUMM
OOCTiKEHHAMN  Mikpoumpkynauii  cyauH  BynbbapHoi
KOH'IOHKTVMBK Ta Kaningpockonii [15]. Y po6oTi gocnigHu-
kamu 6yno goBegeHo, WO Hawbinbll HeraTMBHI NPOSiBU
00’EKTUBHMX O3HaK OOYMOBIEHI «3pMBOM» ajanTauiHuX
MexaHiamiB 3 60Ky Mikpoumpkynsauii cyauH 6ynsbapHoi
KOH'IOHKTVMBM Ta Kaminsapockonii y XBOPWX i3 TpuBarno
0BCTpYKUiE0 NOPOXHNHU HOca (5 pokis) [16].

Mpu andepeHUiioBaHOMY BUWBYEHHI pi3HWX BUAIB
eniTenito BCTAHOBMEHO, WO HanbinbLly KinbKiCTb CKnanm
KNiTUHW BiYacTOro enitenito, siki 6ynv BUSBMEHi B OAHOMY
M3M 3 vactototo Big 13,6 8o 25,3 oamHuupk. Y cepegHboMy
BinyacTun enitenin cknagae 21,6 + 3,2 oguHnub y MN3M,
ane susiBunu noro y 32 oci6, wo crtaHoButb 70% Bunaa-
KiB (Tabn. 1). Lle Bkasye Ha 3Ha4HWW CTyNiHb EKCTPysii
eniTenianbHOro Lwapy.

Mpote aHania PUI nigTBepamB, WO enitenianbHi
KNiTMHW B MpenapaTi po3TaloByBanucb nnactamm abo
po3pi3HeHOo y BUrMsAi okpemux knituH. Cepen HuMX Bisyani-
3yBanucea BiYacTi pecnipaTopHi KNiTHKW, no3basneHi

microorganisms, i.e., accumulations of 1/4-1/2 of the MFV.
Quantitatively, the third degree of mucosal contamination
was evaluated at 3 arbitrary units. The presence of
leukocytes (neutrophilic granulocytes, eosinophils and
lymphocytes) was assessed by a quantitative method
in the MFV.

For independed verification we used results from me-
thods of optical capillaroscopy of nasal cavity mucosa [14].

Methods of digital CT image processing, segmen-
tation, and analysis of nasal airways and flow dynamics
models are used and considered in [5, 8, 15-20].

Aerodynamic models of the individual nasal cavities
were designed from the CT-images for determination
of the nasal resistance coefficients [8, 15, 21, 22].

Aspects of geometrical modeling adequacy of the nasal
cavity, including correlation between modalities and
full-scale 3D-prototyping, are considered in detail in the
works [5, 8, 12, 23-28].

RESULTS AND DISCUSSION

Clinical aspects and cytofunctional features
of the nasal mucosa
in chronic pathology

of intfranasal structures based
on the study of RCG in patients of the | group

The vast majority of patients had a violation of nasal
breathing, characterized by the most pronounced
obstruction of the nasal cavity and prolonged respiratory
and olfactory dysfunction. In the subjective status of the
patient, nasal congestion and nasal breathing impairement
were confirmed by a high degree of aerodynamic
resistance (2.6+3.5 kPa). The olfactory dysfunction in the
objective study was characterized by respiratory disorders:
the CT showed narrowing of the olfactory gap and duration
of sniffing demonstrated energy consumption for
breathing corresponding to 4.2+0.8 cal. When assessing
the laminar boundary layer, thinning of the latter (drying of
the mucosa) was noted [14]. The first group of patients
turned out to be the most compromised by a long-term
impairment of aerodynamics (from 3-5 years). The anterior
rhinoscopy showed that the nasal mucosa was edematous,
congestive with the injection of blood vessels in the area
of the nasal conchas, sometimes with the presence of
crusts and mucous cords. These changes are consistent
with independent studies of the microcirculation of the
vessels of the bulbar conjunctiva and capillaroscopy [15].
The researchers proved in their work that the most
negative manifestations of objective signs were due to
the «disruption» of adaptive mechanisms from the
microcirculation of the vessels of the bulbar conjunctiva
and capillaroscopy in patients with long-term obstruction
of the nasal cavity (5 years) [16].

In a differentiated study of various types of epithelium,
it was found that the greatest number were cells of the
ciliated epithelium, which were found in one MFV with
a frequency of 13.6 to 25.3 units. On average, the ciliated
epithelium was 21.6 + 3.2 units in the MFV, but it was found
in 32 people, which was 70% of cases (Table 1). This indi-
cates a significant degree of extrusion of the epithelial layer.

However, the analysis of the RCG confirmed that the
epithelial cells in the preparation were arranged in layers
or scattered as separate cells. Among them, ciliated
respiratory cells lacking cilia, keratinized epitheliocytes,
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MoBiOK, OporoBinienitTeniounTn, atakoxkomnnekcnbasane- as well as complexes of basal epitheliocytes were visua-
Hux eniteniounTiB (puc. 1). Taka mikpockoniyHa kaptuHa lized (Fig. 1).Such a microscopic picture testified to
cBig4mna Npo NocuneHy gecksamadiio eniteniounTis. enhanced desquamation of epitheliocytes.

Tabnuus 1. XapakTepucTtuka KniTMHHOTO Cknagy mMaskiB cnvm3oBoi 060noHkM Hoca y xBopux | rpynn
Table 1. Characteristics of the cellular composition of the nasal mucosa smears in patients of the | group

Mapametp (y MN3M) ABC. KinbKIiCTb XBOPUX % XBOpUX M £ m, ym. oa.

Parameter (in MFV) Abs. number of patients | % of patients M £ m, arb. units
Enitenin sinvactuin / Ciliated Epithelium 37 70 % 21,6 +£3,2
Kenuxonopi6Hi knituHu / Goblet Cells 41 77,3 % OpuHunyHi / Sporadic
Enitenin 6asansHoro Tuny / Basal-type Epithelium 45 84,3 % 10,1+0,2
Enitenin nnockui / Squamous Epithelium 36 68 % 15,1 6,3
HentpodinbHi nerkoumntn / Neutrophilic Leukocytes 23 43,3 % 8,50+ 1,55

EoauHodinm / Eosinophils - - _

Ba3sodinu / Basophils - - —

EputpouuTtn / Erythrocytes 11 20,7 % 41+£0,5

TlimdouuTtn / Lymphocytes 21 40 % 1,25+ 0,05

Owucnnasia / Dysplasia 2 0,87 £ 0,02

Cnus / Mucus 40 75,4 % HeBenuka kinbkicts / Small amount
o

g-’?.'-
. *8
"7,

Puc. 1. Binvacri, a Takox no36asneHi NoBiNoK pecnipaTopHi KNiTUHW, OPOroBini eniteniounTy, 3HavHa KinbKiCTb NiMouNTIB.
Mas3ok, 3abapBneHHs 3a metogoM PomaHoBcbKkoro—Iim3n, x400
Fig. 1. Ciliated, as well as cilia-free respiratory cells, keratinized epithelial cells, a significant number of lymphocytes.
Smear, coloring according to Romanovsky—Giemsa, x400

W
¢

Kpim Toro, B PLUI BusiBnanucs 3miHeHi (nnockokni- In addition, altered (squamous metaplasia) cells of
TMHHa MeTannasis) KnitMHu umnivgpuyHoro enitenito, wo  the cylindrical epithelium, characterized by loss of cilia,
XapakTepuayBanucs BTPaToto BiliOK. were detected in the RCG.

3HayHMM 3a 4acToTow BWsABMEHHA OyB enitenin The epithelium of the basal type was significant in
6asancHoro Tuny. Kinekictb oro knitnH y NM3M cknagana  the frequency of detection. The number of its cells in the
Big 6 go 12, y cepegHbomy 10,1+0,2. MFV ranged from 6 to 12, on average 10.1+0.2.

HanmeHwy «kinbkicte knitnH y M3M cknanu oguHWMYHI The smallest number of cells in the MFV were single
kenunxonofibHi, ane BoHn Oynu BusiBneHi y 6aratbox xBo- goblet cells, but they were found in many patients
pvx (77,3% Bunapkis). (77.3% of cases).

K BUOHO 3 pe3ynbraTiB JOCNiOKEHHS, KNiTHKU 6a3anb- As can be seen from the results of the study, cells

Horo enitenito (10,1+0,2) BuaBnsnu yacTiwe 3a kenuxono- of the basal epithelium (10.1+£0.2) were found more
[iGHi, Wo cBigYNTbL MpPO BUTOHYEHHS cnmn3oBoi obonoHkn  often than goblet cells, which indicates thinning of the
Hoca ax 4o aTpodii, Npu Sk YacTiwe ekcdontooTb 6asane-  nasal mucosa up to atrophy, in which basal cells exfoliate
Hi KNiTWMHW, OCKINbKM KenmxonogibHux mano. HeobxigHo more often, since there are few goblet cells. It should be
BiA3HaumTK, Wo 6a3anbHi eniteniountn BuseneHi y 45353  noted that basal epitheliocytes were detected in 45 out
obCTexXeHMX BUNaaKiB MopyLLEHHS HOCOBOro AnxaHHay Irpy-  of 53 examined cases of nasal breathing disorders in
ni cnocTepexeHHs, Lo ctaHoBuTb 84,3%. Y umx xBopux Big-  group |, which was 84.3%. Different frequency of goblet
3HayeHa pi3Ha yacToTa BUSIBNEHHs kenuxonodibHux kni- cells detection was noted in these patients, namely,
TWH — Big 1 #o 16. Len dakT moxe cBiguntn npo Te, wo from 1 to 16. This fact may indicate that the thinning of
CTOHLLEHHS CNM30BOi 060/0HKM Mae ocepeakoBuii xapaktep.  the mucosa is of focal character.
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Ha Tni TpuBanoro mnopyleHH HOCOBOIO [MXaHHS
y 3 oci6 (5,6%) 3’'aBnsAnMca oporosini eniteniounTu, WO
CYNpPOBOPKYBArnocs He TifMbkU MOTOBLUEHHAM eniTenianb-
HOrO Lapy, ane i BUpaXXeHHNM OPOTroBIHHAM KNiTWH (puc. 1).
Lle moxe OyTu O3HaKOW TOro, WO Ha TN XPOHIYHOro
nopyLweHHs AWXaHHA eniTenin Bu3piBae, ane noaekyam
BMHUMKAE OPOrOBiHHA, TOOTO 3'sIBNSATLCS NepeaymoBu 40
CYXOCTi B MOPOXHUHI HOCa Ta AUCKOMOPTY Npu ANUXaHHI.

Cepen enitenianbHUX KMITUH HasiBHI  KOMMEKCH
GazanbHNX eniTenioynTis, AKi BigHOCATLCA A0 Manogude-
peHuinoBaHux KniTWH. Lli kniTMHW HeBenukoro posmipy,
okpyrnoi abo noniroHanbHOi opMU 3 TiINEPXPOMHUM,
LEeHTpanbHO po3TalloBaHMM S4poM i 6a30dinbHOK LnUTOo-
nna3mol y BUIMsAi By3bkoro obigka. HasBHICTb y mMa3kax
BENUKOI KiNMbKOCTi Takmx KNiTUH BKasye Ha MOPYLUEHHSA
TPOIYHOI | MexaHi4HOI (OyHKUii Cnn3oBoi O0OOMNOHKK,
ocnabneHHs MiKKMITUHHOIO Ta enitTenio-me3eHxiManbHoro
NnoeaHaHb, SAKi BignoBiAalTb 3a LiMNICHICTb MKKNITUHHUX
KOHTAKTIB | 3akpinneHHs eniTeniouMTiB Ha OGasanbHiin
MembpaHi. BHacnigok Takux nogin BiabyBaeTbcsa nerke
TpaBMyBaHHS €eniTenito, a Le i 3yMOBMIOE BUPaXeEHY Aec-
KkBamauito 6asanbHUX KMiTWH, WO MNOEAHYETbCA 3 O3Ha-
kamu [Il, ana skoi, Sk BiA3Ha4Yanocs BULLE, XapaKTepHe
CVYHXPOHHe 306inblueHHs sapa i uutonnasmu 6e3 nopy-
LUEHHS AOepHO-UMTONNa3MaTUYHOroO CniBBiAHOLWIEHHS i Mo-
aBU ABosigepHuX knituH. OpgHak HaBiTb npu [l crnocte-
piraeTbCa MopyleHHs AudpepeHuiadii Ta [O03piBaHHA
KNiTUH, TOMY 1T po3rnagaTb K dhakynsTaTUBHUIA Npeapak.

Y npoueci MiKpOCKONIYHOrO [OCHIAXEHHS MaskiB,
BUrOTOBMEHUX i3 3icKpiOKiB cnmM3oBoi 0OOMOHKM HoCa,
BUSIBNEHO Big 5,5 go 25,3 kniTMH nnockoro enitenito,
B cepeaHboMy 15,15+6,3. 3HayHa KinbKiCTb UMX KMiTUH
y MasKy CBiguuTb MpO HasiBHICTb 3ananbHOro MpoLecy,
a TaKoX NpO TeHAEeHUito A0 aTpodii cnmn3oBOi 0BOMOHKK
NOpPOXHWHM Hoca. Lle moxe OyTM 03Hakow TOro, Lo
Ha (QOHi MOpPYLUEHHS HOCOBOMO AMXAHHS 3 BUPAXEHOH
OOCTpPYKLUIE MOPOXHUHW HOCa Ta TpMBanol AuxanbHO-
HIOXOBOK AMCKYHKUIED 3'ABMAOTLCA NepeaymoBu  Ons
CYXOCTi Ta AMCKOMAOPTY NpV AMXaHHi, Wo BiabyBakoTbCs
Ha Tni 3ananbHOro NPoLEecy.

Mpy BMBYEHHI Ma3kiB i3 NOBEPXHi CrM30BOi 0OONOHKM
Hoca y 23 ocib (43,3%) BUSIBMEHO NENKOLUTU KibKIiCTHO
8,50+1,55 y M3M. OpHak cnig 3asHauuTW, WO npu
pocnigkeHHi Mopdonorii MaskiB 3ananbHWin  ekcygaT 3i
3HaYyHOW KinbkicTio nevikouuTie 'y M3M BusiBNneHo nuwe
y 2 oci6 (3,8%). B iHWuX BANaaKax BUSBMEHO MiHIManbHY
KiNbKICTb NEeNKounTiB — Big OAWHWYHUX A0 5 NpUMIpHUKIB
y N3M, wo BKasye Ha ynoBiNlbHEHE XPOHIYHE 3ananeHHs.
Pasom i3 nenkountamm B Maskax BUSBMSANNCS NMOOLMHOKI
nimdounTm KinbkicTio Big 1 go 4 y N3M.

BuBYEHHA nenKouMTapHOro KNITUHHOIMO npeacTas-
HMLTBa Yy Crun3o0Bi O0OOMOHLI HOCa MiATBEPAMIIO 3HAYHY
KiNbKICTb HENTPOINBHMX rPaHyNOLMTIB, YACTKOBO 3 siBULLIA-
Mu posnagy, i nimcounTiB y Aeskmx obcTexeHnx (puc. 2).

Y pesknx Maskax Big3Ha4YeHO 3HayHy KinbKiCTb
epuTpoLmTIB, WO CBiAYUTL NPO NiABULLEHY MPOHUKHICTb
CYOWHHOI CTiHKM cru3oBoi o06onoHkn Hoca y 20,7%
obcTexxeHmx (puc. 3).

Mpu pocnigkeHHi MaskiB  3i  CrvM3oBOi  0OONOHKM
Hoca BWSABMEHi 30yAHWKW, SKi MOXYTb OyTW MPUYUHOID
XPOHiYHOro 3ananeHHs. Y PLIC OyB npucyTHin cnus,
a Takox BusiBnsanacs baktepianbHa (nanv4koBa Ta KOKOBA)
i MikOTUYHa KoHTaMmiHauis (rpnbu Candida) (puc. 4).

Y nauieHTiB | rpynn 3 TpyBanow AuxanbHO-HIOXOBOK
OUCKYHKLIEID  HanyacTiwe  3ycTpivyalTbca  ctadino-
kokn (51%). TopylueHHs HOCOBOroO AUXaHHA Xxapak-

Against the background of a long-term nasal brea-
thing disorder, keratinized epitheliocytes appeared in
3 people (5.6%), which was accompanied not only by
a thickening of the epithelial layer, but also by pronounced
keratinization of the cells (Fig. 1). This may be a sign that,
against the background of a chronic respiratory disorder,
the epithelium matures, but sometimes keratinization
occurs, that is, there are prerequisites for dryness in
the nasal cavity and discomfort when breathing.

Among the epithelial cells there are complexes of basal
epitheliocytes, which belong to poorly differentiated cells.
These cells are small, round or polygonal in shape with
a hyperchromic, centrally located nucleus and basophilic
cytoplasm in the form of a narrow rim. The presence of
a large number of such cells in smears indicates
a disorder of the trophic and mechanical function of
the mucosa, a weakening of the intercellular and
epithelial-mesenchymal combinations responsible for
the integrity of intercellular contacts and the fixation of
epitheliocytes on the basement membrane. As a result
of such events, a slight injury to the epithelium occurs,
and this causes pronounced desquamation of basal cells,
combined with signs of the DI, which, as noted above,
is characterized by a synchronous increase in the
nucleus and cytoplasm without disturbing the nuclear-
cytoplasmic ratio and the appearance of binuclear cells.
However, even with the DI, there is a violation of cells
differentiation and maturation, so it is considered as
a facultative precancer.

Microscopic examination of smears made from scrapes
of the nasal mucosa revealed from 5.5 to 25.3 squamous
epithelial cells, on average 15.15+6.3. A significant
number of these cells in a smear indicates the presence
of an inflammatory process, as well as a tendency to
atrophy of the nasal mucosa. This may be a sign that,
against the background of a nasal breathing disorder
with severe obstruction of the nasal cavity and prolonged
respiratory olfactory dysfunction, prerequisites for dryness
and discomfort during breathing appear, occurring
against the background of an inflammatory process.

When studying smears from the surface of the nasal
mucosa in 23 people (43.3%), leukocytes were found
in the amount of 8.50+1.55 in the MFV. However, it should
be noted that in the study of the morphology of smears,
inflammatory exudate with a significant number of
leukocytes in the MFV was found only in 2 people (3.8%).
In other cases, a minimal number of leukocytes was
found, namely, from single to 5 copies in the MFV, which
indicates a slow chronic inflammation. Together with
leukocytes in smears, single lymphocytes were detected
in the amount from 1 to 4 in the MFV.

The study of leukocyte cell representation in the
nasal mucosa confirmed a significant amount of neutro-
philic granulocytes, partially with decay phenomena, and
lymphocytes in some examined persons (Fig. 2).

Some smears showed a significant amount of
erythrocytes, which indicates an increased permeability
of the vascular wall of the nasal mucosa in 20.7% of
the examined persons (Fig. 3).

The study of smears from the nasal mucosa revealed
pathogens that can cause chronic inflammation. Mucus
was present in the RCG, and bacterial (rod and coca)
and mycotic contamination (Candida fungi) were also
detected (Fig. 4).

Staphylococci are most common (51%) in patients
of the | group with prolonged respiratory and olfactory
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Tepu3yeTbCa Hawbinbl BupaxeHow o6cTpykuieto no-  dysfunction. Nasal breathing disorder is characterized
POXXHUHM HOCa Ta TPUBANOK [AMXanbHO-HIOXOBOKW Auc- by the most pronounced obstruction of the nasal cavity
dyHKuieto (Tabn. 2). and prolonged respiratory-olfactory dysfunction (Table 2).

Puc. 2. 3HayHa KiNbKiCTb HENTPOMINbHUX rPaHyNoLUmMTIB, Puc. 3. Cepep 3Ha4HOI KinbKOCTi epuTpOLUTIB
4aCTKOBO 3 ABMLLI@AMM po3nagy. pO3TaLlOBaHi OKpeMmi eniteniounTu.
Masok, 3abGapBreHHsi 3a MeTogoM PomaHoBcbkoro—Timaun, x400 Mas3ok, 3abapBneHHs 3a MeTogom PomaHoBcbkoro—Timaun, x400
Fig. 2. A significant amount of neutrophilic granulocytes, Fig. 3. Among a large number of erythrocytes,
partly with decay phenomena. individual epitheliocytes are located.
Smear, coloring according to Romanovsky—Giemsa, x400 Smeair, coloring according to Romanovsky—Giemsa, x400

Puc. 4. baktepianbHe (kokoBe) obcimeHiHHsA. Ma3ok, 3abapeneHHs 3a metogoM PomaHoBcbkoro—limau, X400
Fig. 4. Bacterial (coca) contamination. Smear, coloring according to Romanovsky—Guimsa, x400

Tabnuus 2. Xapaktepuctuka 6akTepianbHoi kKOHTamiHaLii cnM3oBoi 060MOHKM Hoca
Y XBOPWX i3 HanbinbLL BUPaXXeHOK OOCTPYKLIE MOPOXHUHU HOCa Ta TPUBAIIOK ANXarnbHO-HIOXOBOK ANCHYHKLIED
Table 2. Characteristics of bacterial contamination of the nasal mucosa
in patients with the most severe obstruction of the nasal cavity and prolonged respiratory and olfactory dysfunction

| rpyna IHTEHCUBHICTb KOHTaMiHaLi
36yaHUKK | group Contamination intensity
Pathogens ABC. KinbKiCTb % XBOPUX M+ m, ym. og.
Abs.amount % of patients M £ m, arb. units

Ounnokoku / Diplococci 3 5,6 1,16 £ 0,11
Crtpentobauunu / Streptobacilli 2 3,8 1,41 +£0,14
Oudbtepoian / Diphtheroids 2 3,8 1,65 0,11
Knoctpuaii / Clostridia 10 19 1,65+0,9
Cradpinokoku / Staphylococci 27 51 1,60 £ 0,12
['pnbn Candida / Candida Fungi 12 23 He nocTitHo / Not constantly
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3 0QHaKOBOK YacCTOTOK HaMu BUSIBMEHO cTpentoba-
umnm Ta gudptepoign (no 3,8%). KinbkicTb BUSIBNEHMX
OWNMOKOKIB Ta KMNOCTPUAIA Yy [AaHOol KaTeropii XBOpUX
HeBenuka — no 5,6% ta 19,0% BignosigHo. Ycboro 6akTepii
BusiBneHo y 87,5% obcTexeHnx, nonimikpobHe 3abpya-
HeHHs1 3apeecTpoBaHe y 62,5%, To6T0 y BinbLIOCTi XBOPKX
rpynu |. HesBaxatouM Ha 3Ha4yHy 4acToTy iH(iKyBaHHS
XBOpMX, CMig BiA3HauMTU Oyxe cnabkui CTyniHb iHTEH-
CVBHOCTi KOHTaMiHaLii NoBepXHi CriM30B0Oi 060MOHKM MOPOX-
HVHM HOCa, L0 BPaxOBYETbCS 3a TpubanbHOW cucTe-
Moto. Hambinblmin ctyniHb GakTepianbHoro 3abpyaHeHHs
CTOCYETbCS KIOCTPUAiN, CTadinoKoKiB i andrepoigis, iHLWi
Buan GakTepii BUSIBNEHI B HEBENMUKIN KiNbKOCTI. B okpemunx
BUMagKax BUSABIMSAOTbCSA HEBENUKi  KOMOHIT [JUMMOKOKIB.
BignosigHoO, MOXHa AiNTM BUCHOBKY, WO B AaHin naTonorii
He Bci OakTtepii € eTionoriyHMm hakTopom 3anarnbHOro
npouecy cnun3oBoi 0BONMOHKM MOPOXHWHM Hoca. binblue
TOr0, HaMW BCTa@HOBIIEHO, WO Y pasi HasBHOCTI Cnuay
OakTepianbHe 0OCIMEHIHHA CcnM30BOI OBOMNOHKM  Byno
HaMeHLWMM. Y XBOpPUX 3 KOJOHi3aLlieto cnm3oBoi 060noH-
kv cTtadiniokokamm BusiBNeHa abo BiACYTHICTb NENKOUUTIB
y Maskax, abo no 2-5 eksemnnspis y MN3M.

TakMm 4mHOM, MOPOMOriYHI  AOCMIIKEHHA Ma3skiB
3 MOBEPXHi CMM30BOi OOOMOHKN HOCa BUSIBUNW YiTKYy TEH-
OEHUiI0 00 TMpPUrHiYEeHHa pereHepaTtopHO-(OYHKLiOHaNb-
HUX BNAcCTMBOCTEN eniTenito 3 MepeBaXKaHHAM KNiTUH
NAOCKOro eniTenito Ta 3MEHLIEHHSM KiNbKOCTI  Kenmxo-
nogibHMX KNiTWH, WO BKa3lye Ha TeHAeHuilo Ao atpodii
Cnn3oB0oi 060M0HKN HOCa.

B3ananbHun iHginsTpaT 3apeectpoBaHuii y 43,3% XxBo-
pvX, BiH MICTUTb HEBEMNUKY KinbKicTb nerikouuTis (8,50+1,55)
y MNOEAHaHHI 3 HEYUCMEHHUMU iIMYHOKOMMNETEHTHUMM
KNiTMHaMu, nepeBaxHO nimdouuTamun, Ta OOUHUYHUMMU
rictiountamn i makpodparamu. Nnwe y 2 xsopux (3,8%)
Kinbkictb nevkoumtiea 'y M3M pocarna Big 7 go 100.
Taka xapaKTepucTuka Crnv3o0BOi ODOMOHKM HOCa € O3Ha-
KOIO YMOBINMbHEHOrO 3ananbHOro npouecy 3 ocnabneHot
peakLi€elo MiCLLeBOro iMYyHITETY.

BakTtepianbHe 06CIMEHIHHSA CnM3oBOi 06OMOHKM Hoca
BusiBneHo y 87,5% XxBopux, ane iHTEHCUMBHICTb KOHTa-
MiHauii 6yna gyxe cnabkoto. CTyniHb iHTEHCMBHOCTI Oak-
TepianbHOro 3abpyAHEHHS He KOpemne 3 iHTEHCUBHICTIO
nerkounTapHoi iHgInbTpauii cnn3oBoi 060MOHKM HOCA,
WO CBigYNTb MPO BIiOCYTHICTb 3B’SI3KY MK XapakTepom
Mikpopriopu, piBHEM KOHTaMiHauji, TSXKKICTIO npouecy
Ta poni GakTepianbHOi iHdeKuii B eTionorii Ta nepebiry
XPOHIYHOrO npouecy y nauieHTiB | rpynn 3 BUpakeHo
0BCTPYKUiE HOCOBOI MOPOXHWHM Ta TPMBANOK AMXalnbHO-
HIOXOBOI ANCAYHKLIE.

BusasneHi y PUI 3miHM cBigyaTb Npo MOPYLUEHHS
TPOIYHNX, MEXaHIYHMX | 3aXMCHUX BNACTUBOCTEN CMN30-
BOi 0BOMOHKM MOPOXHUHM HOCA, HaCcMigKOM 4oro € ocnab-
NEHHSs MiCLEBOro iMyHITETY i GakTepianbHa KOHTamiHauig,
XPOHIYHUIA  3ananbHUA  (CXWMbHUIA [0  3aroCTPEHHS)
i AeckBaMmaTuBHO-aTPOi4HMI NpoLec.

KAiHi4Hi acnekTn Ta uMToMophodyHKLLIOHAABHI
0CcOoBAMBOCTI CAM30BOIi 0BOAOHKM HOCA

NpU XPOHIYHiN NATOAOrii BHYTPiLULHbOHOCOBMUX
CTPYKTYP Ha NiACTABi BUB4EHHS PLLT

y xsopux Il rpynu

Y nauieHTiB Apyroi rpynu Big3Hayanocs nopyLleHHs
HOCOBOIO AMXaHHS, SIKe XapaKTepu3yeTbCs MEHLl Bupa-
XKEHOK OOCTPYKUi€ MOPOXHMHU HOCa Ta MEeHLl TpuBa-
Mo AMXanbHO-HIOXOBOK ANCAYHKLIE (3 TpuBarnicTio

We detected streptobacilli and diphtheroids with the
same frequency (3.8% each). The number of detected
diplococci and clostridia is small, respectively, 5.6%
and 19%, in this category of patients. In total, bacteria
were detected in 87.5% of the examined, polymicrobial
contamination was registered in 62.5%, i.e., in the majority
of patients in group |. Despite the significant frequency
of infection of patients, it should be noted a very low
degree of intensity of the nasal mucosa surface conta-
mination, taken into account by a 3-point system.
The highest degree of bacterial contamination refers to
clostridia, staphylococci and diphtheroids, other types of
bacteria were found in small quantities. Small colonies
of diplococcic were found in some cases. Accordingly,
we can conclude that in this pathology, not all bacteria
are the etiological factor in the inflammatory process
of the nasal mucosa. Moreover, we found that in the
presence of mucus, bacterial seeding of the mucosa
was the least. Patients with colonization of the mucosa
by staphylococci showed either the absence of leukocytes
in smears, or 2-5 copies in the MFV.

Thus, morphological studies of smears from the sur-
face of the nasal mucosa revealed a clear trend towards
suppression of the regenerative-functional properties
of the epithelium with a predominance of squamous
epithelial cells and a decrease in the number of goblet
cells, which indicates a tendency to atrophy of the
nasal mucosa.

Inflammatory infiltrate was registered in 43.3% of
patients, it contained a small number of leukocytes
(8.50£1.55) in combination with a few immune competent
cells, mainly lymphocytes, and single histiocytes and
macrophages. The number of leukocytes in the MFV
reached from 7 to 100 only in 2 patients (3.8%).
This characteristic of the nasal mucosa is a sign of
a slowed inflammatory process with a weakened response
of local immunity.

Bacterial seeding of the nasal mucosa was detected
in 87.5% of patients, but the intensity of contamination
was very weak. The degree of intensity of bacterial
contamination does not correlate with the intensity
of leukocyte infiltration of the nasal mucosa, which
indicates that there is no relationship between the nature
of the microflora, the level of contamination, the severity
of the process and the role of bacterial infection in the
etiology and course of the chronic process in patients
of group | with severe obstruction of the nasal cavity
and prolonged respiratory and olfactory dysfunction.

The changes detected in the RCG indicate a disorder
of the trophic, mechanical and protective properties of
the nasal mucosa, resulting in a weakening of local
immunity and bacterial contamination, a chronic inflam-
matory (prone to exacerbation) and desquamative-
atrophic process.

Clinical aspects and cytomorphofunctional
features of the nasal mucosa

in chronic pathology of the intranasal structures
based on the study of the RCG

in patients of the Il group

In patients of the second group, there was a disorder
of nasal breathing, characterized by a less pronounced
obstruction of the nasal cavity and a shorter respiratory and
olfactory dysfunction (with a disease duration of 0.5 years)
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3axBoptoBaHHs 0,5 poKy) no3a 3aroCTpPeHHsIM, BCTaHOB-
NEHNM Ha OCHOBI €HOOCKOMIYHOI puHockonii. Y cyb’ek-
TMBHOMY CTaTyCi NauieHTa 3aknafeHicTb Hoca i AUCAYHKLIS
HOCOBOIO AMXaHHSA MiATBEPAXYyBanvcs CTyrneHeM aepo-
OVHaMIYHOTO MOPYLIEHHA $K MOMIpHUX 3MiH HOCOBOrO
onopy. TyT Hambinbw cnpustTnneBa sk Cyb’eKTMBHA, Tak
i 00’'ekTMBHaA KapTMHA XBOPOOWM MOPIBHAHO 3 MNEpPLUOD
rpynoto, sika 3ymoBrieHa 30inblUeHHAM pe3epBy aganTadii
dyHKUii MikpouupKkynauii 4O yMOB HOCOBOi OGCTPYyKLU;i,
a TaKkoX aepoguHamiyHMM OMopoM, WO Bignosigae
1,8£0,4 klMa (NOMipHi 3MiHM), MOKa3HWKaMW rPaHNYHOrO
wapy (1,5 mm), 3acTiiHOl CrM30BOK OOOMOHKOK HOoca
6e3 o3HaKk MikpoTpaBmaruaadii [14, 16]. MNpun Makpockoniy-
HOMY [OOCHNiMKEHHI Bia3Hayanacs rnagka cnv3osa o6o-
NOHKa Hoca, iHOAj 3 HEBENMUKOLO KiNbKICTIO CrInaYy.

3a aHanisom PLI Big3Hayanacb geckBamauisi KniTUH
umniHgpu4Horo Binyactoro enitenito. MeTtannasia pecnipa-
TOPHUX KNiTUH B MIIOCKi eniteniounT He BGyna BMpasHolo,
ceped [OeCKBaMOBaHWMX  enitTenianbHUX KMNiTMH  BOHU
3ycTpivanunch y HEBENWKIN KinbKOCTi (puc. 5).

- L ]
'_'1',

without an exacerbation, established on the basis of
endoscopic rhinoscopy. In the subjective status of the
patient, nasal congestion and nasal breathing dysfunction
were confirmed by the degree of aerodynamic disturbance
as a moderate change in nasal resistance. Here, both
the subjective and objective picture of the disease is most
favorable compared to the first group, due to an increase
in the reserve of adaptation of the microcirculation func-
tion to the conditions of nasal obstruction, as well as
aerodynamic resistance corresponding to 1.8 £ 0.4 kPa
(moderate changes), indicators of the limiting layer
(1.5 mm), congestive nasal mucosa without signs of
microtraumatization [8, 14]. Macroscopic examination
showed a smooth nasal mucosa, sometimes with a small
amount of mucus.

According to the RCG analysis, desquamation of cells
of the cylindrical ciliated epithelium was noted. Metaplasia
of respiratory cells into squamous epitheliocytes was
not distinct; they were found in small nhumbers among
desquamated epithelial cells (Fig. 5).

.

Puc. 5. MomipHa geckBamalisi pecripaTopHUX i NAockux eniteniouunTis. 3Ha4yHa nimdoumnTapHa iHinsTpauis.
Masok, 3abapeneHHs 3a MeTogoM PomaHoBcbkoro—limMan, x400
Fig. 5. Moderate desquamation of respiratory and squamous epithelial cells. Significant lymphocytic infiltration.
Smear, coloring according to Romanovsky—Guimsa, x400

3rigHo 3 gocnigaXkeHHsAM, Yy Maskax 3i Crim3oBoi 060M0oHKM
HOCa BUSBMNEHO eniTenin y pi3Hin KiNbKOCTI 3 KONMBaHHAMM
Big 6,07 po 19,23 oaumHuub, y cepegHbomy 10,18+3,6
y M3M, wo cBigunTb Npo eKkcTpysii enitenianbHUX KNiTUH
nomipHoro cTyneHs (tabn. 3).

TakMM 4YMHOM, NpW MNOPYLUEHHI HOCOBOIO [AWMXaHHS
3 aepoamHamiyHUM onopom, o Bsignosigae 1,8+0,4 klla
Tpueanictio 0,5 poky, BiaOyBaeTbCsl MOLIKOAKEHHS i Bif-
LIApOBYBaHHSA BEPXHbOrO LUapy eniTenilo, Ha Lo BKasye
HasfBHICTb 3NYyLWEeHUX eniTenianbHUX KMITUH Yy Maskax:
KNITUH  UMNIHOPWMYHOTO eniTenito 3 BiMKaMW, a TaKoX
KenuxonofibHMxX KMiTUH Ta KNiTUH MAOCKOro enitenito.
Lli 3miHn kopentoBanu 3 O3HaKamu 3aroCTpeHHs 3 GOKy
Ccy6’eKTUBHOI Ta 00’ EKTUBHOT KAPTUHW.

OauHWYHI  kenuxonoaibHi knitmHn B M3M, BuUsABREHI
B pesynbraTi gocnigkeHHa PLUIN BKkasyloTb Ha MisepHy
KINbKICTb CIM3y Ta CyXiCTb Y HOCOBI MOPOXHWHI. Cnus
NMOCTINHO BUABIMSIBCHA, XO4 i B HE3HAYHIN KiNbKOCTI.

Lo crocyetbca eniteniounTiB GasanbHOro Tumy, TO
i BoHn B PLIC Oynu HasBHI y BUMMAQi HEBENMWKUX Tpyn
abo NOOANHOKUX KNITUH (pUc. 6).

Y maskax 3i cnm3oBoi 060moHKM Hoca y 12 i3 48 06-
cTexeHnx (25%) 3 nopyWeHHAMM HOCOBOIO [AMXaHHS,
BUSIBNEHO ©GasanbHUi enitenin, skui B CcepegHbOMY
popiBHioe 2,1+0,5 y M3M. Lli o3Haku KopecnoHaytTbcs
3 MOKa3HvMKamMu MigpaxyHKy KniTMHHOro cknapy 6asanb-

According to the study, different amounts of epithelium
were found in smears from the nasal mucosa with
fluctuations from 6.07 to 19.23 units, an average of
10.18+3.6 in the MFV, which indicates a moderate extru-
sion of epithelial cells (Table 3).

Thus, in case of nasal breathing impairment with aero-
dynamic resistance corresponding to 1.8£0.4 kPa lasting
0.5 years, damage and exfoliation of the upper layer of
the epithelium occurs, which is indicated by the presence
of desquamated epithelial cells in the smears: cylindrical
epithelial cells with cilia, as well as goblet cells and cells
of squamous epithelium. These changes correlated
with signs of exacerbation on the part of the subjective
and objective picture.

Single goblet cells in the MFV, found as a result of
the RCG study, indicate a poor amount of mucus and
dryness in the nasal cavity. Mucus constantly manifested
itself, albeit in a small amount.

As for epitheliocytes of the basal type, they were
also present in the RCG in the form of small groups or
single cells (Fig. 6).

Basal epithelium (on average 2.1+0.5 in the MFV)
was found in smears from the nasal mucosa of 12 out
of 48 examined patients (25%) with nasal breathing
impairment. These signs correspond with the indicators
of calculation of cellular composition of the nasal mucosa
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HOro Lwapy cnv3oBoi OBOMOHKM Hoca Ta 3ycTpiYalTbCH
y 4 pa3u pigwe, HiX y nepuin rpyni (tabn. 3).

KinbkicTb HEMTPOINbHMX TPaHynouuTiB (4eski Manm
03Haku posnagy) i nimdouuTtie Gyna niaBuwieHo, ane
MEHLLOKO MipOt0, MOPIBHAHO 3 MEPLLOIO rPyrnoo, Lo Nopsa
3 iHWWMK MOKa3HVMKaMy € MigTBEPAXEHHAM MNOMIpHOrO
nopyLUeHHs dyHKLIOHaNbHOI akTMBHOCTI Ta MOPAONOorivYHOT
CTPYKTYp¥ cnm30Boi 060moHku Hoca (puc. 7).

basal layer and are 4 times less common than in the
first group (Table 3).

The number of neutrophilic granulocytes (some had
signs of decay) and lymphocytes was increased, but to
a lesser extent compared to the first group, which, along
with other indicators, confirmed a moderate disorder
of the functional activity and morphological structure of
the nasal mucosa (Fig. 7).

Ta6nuusa 3. XapaktepucTuka KniTMHHOTO CKnady MaskiB criv3oBoi 060noHkM Hoca y xBopux |l rpynu
Table 3. Characteristics of the cellular composition of the nasal mucosa smears in patients of the Il group

MapameTp (y M3) ABC. KinbKICTb XBOPUX % XBOPUX M £ m, ym. oa.

Parameter (in MFV) Abs. number of patients % of patients M £ m, arb. units
Enitenin sinyactuii / Ciliated Epithelium 19 40% 10,18 £ 3,6
Kenuxonogai6Hi knituHn / Goblet Cells 5 10,4% OpuHnyHi / Sporadic
EniTteniit 6asanbHoro Tuny / Basal-type Epithelium 12 25% 21+£0,5
Enitenin nnockuii / Squamous Epithelium 13 27,1% 5,4 +0,02
HenTtpodineHi rpaHynoumnty / Neutrophilic Granulocytes 10 20,8% 6,33 £ 0,44
EosuHoginu / Eosinophils - - -
Basodpinu / Basophils - - -
Eputpoumntn / Erythrocytes 10,4% 3,1+£0,24
TNimcpouutn / Lymphocytes 15 31,2% 1,12+0,1
Iucnnagia / Dysplasia 1 2,08% 0
Crus / Mucus 9 18,7% Smal\llllaa\rrl'r?c’)jrjl-lteb:ct)zzzggntly

Puc. 6. EniteniounTn 6a3ansHoro Tuny
y BUMMAAi HEBEMUKUX KNITUHHUX Fpyn.
Mas3ok, 3abapsneHHs 3a metogom PomaHoscbkoro—Tim3n, x400
Fig. 6. Epitheliocytes of the basal type
in the form of small cell groups.
Smear, coloring according to Romanovsky—Guimsa, x400

ABCOMIOTHI NOKa3HUKN NEeNKOLMTIB, BUSIBNEHI Y NONOBU-
HWU xBopwux, cknanu 6,33+0,44 oauHUUpb, WO TakoX nig-
TBEPAXYE NOMiIpHE NOPYLUEHHSI PYHKLOHaNbHOI aKTUBHOCTI
Ta MopdOnoriYHoi CTPYKTYpU Cnn3oBoi OBGOMOHKM HoOCa,
MOPIBHAHO 3 NepLuoto rpynoto. Y 2 xsopux (4,1%) y maskax
i3 NOBEpXHi cnM30B0oi 0O0MNOHKN HOCa BUSIBMEHO MiMcdounTH
3 konmeaHHaMHK Big 1,0 go 7,0 eksemnnsapis y MN3M (x630),
IO XapakTepHO Ans XPOHIYHOro 3ananeHHs. EputpounTn
6ynu npegcraeneni B PLIT y HeBenukil KinbkocTi.

Mpy aHanisi yYacToTM Ta xapaktepy 30yaHuWKiB Gynu
BUSIBNEHI KOKW, KnocTpuaii, cTtpenTobaumnu Ta rpubu
poay Candida (Tabn. 4).

Puc. 7. HentpodineHi rpaHynountn
(mesiki 3 ABMLWamMu po3nagy).
Maszok, 3abapeneHHsi 3a metogom PomaHoBcbkoro—Iimau, x400
Fig. 7. Neutrophilic granulocytes
(some with decay phenomena).
Smear, coloring according to Romanovsky—Guimsa, x400

The absolute values of leukocytes, detected in half
of the patients, amounted to 6.3310.44 units, which also
confirmed a moderate disorder of the functional activity
and morphological structure of the nasal mucosa compa-
red with the first group. Lymphocytes with fluctuations
from 1.0 to 7.0 copies in the MFV (x630) were found in
smears from the surface of the nasal mucosain 2 pa-
tients (4.1%), which is typical for chronic inflammation.
Erythrocytes were presented in the RCG in a small amount.

Cocci, clostridia, streptobacilli and Candida fungi
were found when analyzing the frequency and nature
of pathogens (Table 4).
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Ta6nuus 4. Xapaktepuctuka bakTepianbHoi KOHTaMiHaLjii cnM3oBoi 060MOHKM HOCa Yy XBOPWX i3 MOPYLLUEHHSM HOCOBOIO AUXaHHS
Table 4. Characteristics of bacterial contamination of the nasal mucosa in patients with nasal breathingimpairment

Il rpyna (iHTakTHi xBOPI) IHTEHCKBHICTb KOHTaMiHaUil
36yaHUKM/ Il group (intact patients) Contamination intensity
Pathogens ABC. KirnbKICTb XBOPUX % XBOPUX (M £ m) ym. og.
Abs. amount of patienrs % of patients (M £ m) arb. unit
Knoctpugii / Clostridia 27 56,2% 1,38+0,7
Crtpentobaunnu / Streptobacilli 23 48% 1,12+0,2
Koku / Cocci 31 64,5% 25+0,1
pnbu Candida / Candida Fungi 12 25% He nocrtitHo / Not constantly

HanvacrTiwe peectpyBanucsa kKokun — y 64,5% sunagkis.
Hanbinbl iHTEHCMBHO cnun3oBa obonoHka Byna 3aceneHa
cTadinokokamu, O Hamu ouiHoBanocs ¢k 2,5 ym. og.,
TOGTO 3 HasIBHICTIO LiMICHUX KOMOHIN MiKpoopraHiamiB.
BigsHayaBcsi NOMipHWIA CTyMiHb KOHTaMiHaUii KnocTpuais-
MU Ta cTpenTobauunamu, e iHTEHCUMBHICTb 3abpyaHEHHS
30yaHUKOM XxapakTepuayBanacs sik 2 ym. of. MikoTuuHy
(Candida) koHTamiHaLil0 BUSABNEHO B AesKMX ChnocTepe-
XKEHHsIX, arne BOHa He Aiy)ke BMpasHa.

3miHn B PLI™ cBigyatb Npo nomipHi nopyLueHHs dyHK-
LioHanNbHOI akTMBHOCTI Ta MOPAOMOriYyHOI CTPYKTYpU Cru-
30B0i 0GOMOHKM Hoca. [MopiBHSHO 3 NepLIOH pyroko
3ananbHUil npouec HabyB xapakTepy XPOHIYHOro MOBIfb-
HOro 3arocTpeHHsi, 6akTepianbHO-MIKOTUYHA KOHTaMiHaUis
Oyna NoMipHOK i He Ha MOCTINHIM ocHoBi. Tun PLII MoxHa
TpakTyBaTW 5K MOBINIbHO-XPOHIYHWIA.

KAiHi4HI acnekTy Ta uMTOMOPdOODYHKLLIOHAABHI
0CcOBAUBOCTI CAM30BOIi 0BOAOHKM HOCA

NpPU XPOHIYHiM NATOAOrii BHYTPILLHbOHOCOBMUX
CTPYKTYP HA niACTaBi BUBYEHHSA PLLT

y xsopux lll rpynu

KniHiuHO y nauieHTiB TpeTboi rpynu Big3Havanocs
MOPYLUEHHSI HOCOBOMO AMXaHHS 3 HaWbinbll BUPaXKEHO
OGCTPYKUIED MOPOXHUHM HOCA, MOPIBHAHO 3 MEepLIoD
Ta [pyrol rpynamu, 3yMOBMEHE BUCOKUM CTYNEHEM
aepoauHamiyHoro onopy (3,1+3,9 klMa). OgHak TpuBanicTb
auxanbHoi AucoyHkuii ctaHoBuna 1 wmic. [opylieHHs
HIOXY npu OO’EKTMBHOMY [OOCHISKEHHI CBigYMNO Mpo
pecnipaTtopHy HIOXOBY OUCHYHKLiO 3 BUTpaTtamu eHeprii
Ha guxaHHa B 4,2+0,8 kan. [pu ouiHUi namiHapHoro
rPaHMYHOrO Llapy MOKa3HUKM BianoBigann HopMarbHin
byHKUIOHYIOYiIA  cnn30BIA  0BOMOHLI MOPOXHWMHM  HOCA,
WO 3yMOBIEHO, LIBUALLE 3a BCE, HEQOCTATHLO TPUBANUM
nopylweHHsM aepoauHamikn (go 1 mic.). Tomy cnusoBa
060MoHKa MOPOXHMHU HOCa 3 ypaxyBaHHSM MOKa3HUKIB
MorpaHNYHoro Lwapy Hambinbw 36epexeHa i HalWMeHL
CKOMMPOMEHTOBaHa, Hacamnepes, TpuBanicTio HOCOBOIO
onopy. Ui paHi BignosigatoTb paHiw BigomMum pocnia-
KEHHsIM, NpoOBeAeHHUM 3 OOKy MikpouMpKynsauii cyauH
O6ynbbapHOi KOH'IOHKTUBM Ta Kaninspockonil.

Mpu AndepeHUiioBaHOMY BMBYEHHI pi3HWX BMAIB
KNiTUH eniTenito BCTAHOBMEHO, WO He3HayHy KinbKiCTb
cknanu KrniTMHW BilYacToro enitenito, siki 6ynu BUsiBNeHi
B ogHomy M3M 3 yacTtoTtoto Big 5,2 go 11,6 eksemnnspis.
KinbkicTb KMiTMH BiYacToro enitenito B cepegHbOMY
ctaHoBuTb 8,1+0,44 oguHnub y N3M, ane cepen HuX Bidya-
nigyBanuca pecnipaTtopHi KMiTUHU 3 HAasIBHICTIO MOBINOK,
o cBiguMTL Npo 36epexeHHs1 cnmn3oBoi obonoHkM Ta i
yHKUiOHanNbHy akTUBHICTL (Tabn. 5).

Cocci were recorded most often, namely, in 64.5%
of cases. The most intensively the mucous membrane
was populated by staphylococci, which we estimated as
2.5 arbitrary units, i.e., with the presence of whole colonies
of microorganisms. A moderate degree of contamination
with clostridia and streptlobacilli was noted, where the
intensity of contamination by the pathogen was charac-
terized as 2 arbitrary units. Mycotic (Candida) conta-
mination was found in some observations, but it is not
very pronounced.

Changes in the RCH indicate moderate impairment
of functional activity and morphological structure of the
nasal mucosa. Compared with the first group, the inflam-
matory process assumed the character of a chronic
slow exacerbation, bacterial-mycotic contamination was
moderate and not on a permanent basis. The type of the
RCG can be considered as a slow-chronic one.

Clinical aspects and cytomorphofunctional
features of the nasal mucosa

in chronic pathology of intranasal
structures based on the study of the RCG

in patients of the Ill group

Clinically, a nasal breathing impairment with the
most pronounced obstruction of the nasal cavity caused
by a high degree of aerodynamic resistance (3.1+£3.9 kPa),
was observed in patients of the third group compared
to the patients of the first and second groups. However,
the duration of respiratory dysfunction was 1 month.
Objective examination of the sense of smell testified to
respiratory olfactory impairment with energy expenditure
for respiration of 4.2+0.8 cal. When assessing the laminar
boundary layer, the indicators corresponded to the normal
functioning of the nasal mucosa, which is most likely due
to an insufficiently long-term disturbance of aerodynamics
(up to 1 month).Therefore, the nasal cavity mucosa,
taking into account the parameters of the boundary layer,
is the most preserved and least compromised, primarily
by the duration of nasal resistance. These data correspond
to previously known studies conducted on the part of
the microcirculation of the bulbar conjunctiva vessels
and capillaroscopy.

In a differentiated study of various types of epithelial
cells, it was established that a small number were cells
of the ciliated epithelium, which were found in one MFV
with a frequency of 5.2 to 11.6 copies. The number of
the ciliated epithelium cells averaged 8.1+0.44 units in
the MFV, but respiratory cells with the presence of cilia
were visualized among them, which indicates the
preservation of the mucous membrane and its functional
activity (Table 5).

OpuwuriHanbHi gocnigpkeHHs 51

Original research



YKpaiHCbKWI pafionoriYHvin Ta oHkonorivyHvm xxypHan. 2023. T. 31. Ne 1. C. 38-59
Ukrainian journal of radiology and oncology. 2023;31(1):38-59

ISSN 2708-7166 (Print)
ISSN 2708-7174 (Online)

Tabnuus 5. XapaktepucTuka KNiTUHHOIO Cknagy mMaskiB cnm3oBoi 060noHkM Hoca y xsopux Il rpynu
Table 5. Characteristics of the cellular composition of the nasal mucosa smears in patients of the Il group

Neutrophilic Granulocytes

MapameTp (B NM3M) ABC. KiNbKIiCTb XBOPUX % XBOpUX M £ m, ym. oa.

Parameter (in MFV) Abs.number of patients % patients M £+ m, arb. units
Enitenin siiuactuin / Ciliated Epithelium 15 34,1% 8,1+0,44
Kenuxonogi6Hi knituHn / Goblet Cells 7 16% 713+14
Enitenin 68361'1bH0'r0 Tvny 5 1,3% 224002
Basal-type Epithelium
Enitenin nnockuii / Squamous Epithelium 2 4,5% 50+0,6
HenTtpodinbHi rpanynoumTn 9 45% Sporadic

EputpoumnTu / Erythrocytes

He BusBn. / not detected

He Busien. / not detected

He BusBn. / not detected

JimcpounTn / Lymphocytes 6 13,6% 1,1+0,5
Mikpodoriopa (koku) / Microflora (cocci) 5 11,3% He nocTinHo/ Not constantly
I'pnbun Candida / Candida fungi 2 4,5% He nocriiHo / Not constantly
Ovcnnagsis / Dysplasia 0 0 0

Crnus / Mucus 22 50% rlomipha kinbkicTe

Moderate amount

Ak BUOHO 3 pesynbraTiB AOCNIAXKEHHA, YacToTa BUSIB-
NEHHs KeNMXonoAibHUX KNiTUH KonueaeTbeA BiA 1 4o 15 kni-
TUHHUX €NEMEHTIB, WO MOACHIOE NOSABY MOMIPHOI KifbKOCTi
cnm3dy B M3M Ta 36iraetbca 3 gaHummn cyb’ekTMBHOI Ta
00’EKTUBHOI KapTUHM 3axBoploBaHHA. Llen dakT cigunTb
Ha KOPWUCTb TOrO, O MeXaHi3M (PYHKLIOHaNbHOro 3axmcTy
CNn30BOi 0OOMOHKK Y Li€i KaTeropii NauieHTiB 3HaxoanTbCA
B Mexax disionoriyHoi Hopmu. Lo cTocyeTbes 6asanbHOro
eniTenito, To KinbkicTb kNiTnH y N3M cTaHoBuna Big 1 go 5,
y cepegHbomy 2,2+0,02 oguHuMub. HesHayHa KinbKiCTb
0asanbHOro enitTenito B Maskax € 03HAKOH0 LiNiCHOCTi MiXKni-
TMHHWUX KOHTAKTIB i 3aKpinneHHst eniTenioynTiB Ha Gasanb-
Hin membpaHi. Lle cBiguntb npo 36epexeHHsA dyHKuio-
HarnbHOI aKTMBHOCTI CIM30BOI OOOMOHKM MOPOXHMHU HOCa
nve Ha piBHi OCHOBHOIO MEXaHi3aMy 3axuCTy CrM30BOi
0BOMOHKM BEPXHIX AMXaNbHUX LUNSXIB 3aranom.

EnitenianbHi knituHM B maskax Oynu posTalloBaHi
y BUMMAAi NNacTiB pPi3HOro po3mipy abo OKpemux KIliTUH.
Biyactuin enitenii i kennxonoAibHi KNiTUHN BUSIBNANUCS
B [IOCTaTHIM KiNbKOCTi, @ NNocki eniteniountTn Ta 6asanbHi
KNiTUHKM Bynn ognHu4HUMK (puc. 8).
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As can be seen from the results of the study, the
frequency of goblet cell detection ranges from 1 to 15 cell
elements, which explains the appearance of a moderate
amount of mucus in the MFV and coincides with the
data of subjective and objective pictures of the disease.
This testifies in favor of the fact that the mechanism
of the mucosa functional protection is within the physio-
logical norm in this category of patients. As for the basal
epithelium, the number of cells in the MFV ranged
from 1 to 5, on average 2.2+0.02 units. A small amount
of basal epithelium in smears is a sign of the integrity
of intercellular contacts and the fixation of epitheliocytes
on the basal membrane. This indicates the preservation
of the nasal mucosafunctional activity at the level of the
main mechanism for protecting the mucosa of the upper
respiratory tract as a whole.

Epithelial cells in smears were located in the form
of layers of different sizes or individual cells. Ciliated
epithelium and goblet cells were found in sufficient
numbers, and squamous epitheliocytes and basal cells
were isolated (Fig. 8).

Puc. 8. MomipHo BupaxeHi AucTpodivyHo-AecKkBaMaTUBHI NpoLiecu.
Cepeq KNiTUH PO3Pi3HSAETLCS NEPEBaXHO BiiYaCTUI eniTenin 3 HAsiBHICTIO MOBINOK, pecnipaTopHi KNiTUHK.
Mas3ok, 3abapeneHHs 3a metoaoM PomaHoBcbkoro—limMan, x400
Fig. 8. Moderately expressed dystrophic-desquamative processes.
Ciliated epithelium with the presence of cilia is predominantly distinguished among the respiratory cells.
Smear, coloring according to Romanovsky—Guimsa, x400
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Mpn MikpockoniYHOMY AOCRIMKEeHHI MaskiB, BWUrOTOB-
neHux i3 3icKpibKiB CnmM3oBOi 0OOMOHKM HOCa 3 BUKOPUC-
TaHHAM imepcinHoro o6’ektmBa (630) BusiBneHo Big 2,3
0o 7,2 kNiTUH Nrockoro enitenito, B cepegHbomy 5,0+0,6.

JlimounTtn i HEeMTPOdINbLHI rpaHynoUNT 3 O3HaKamu
po3nagy Takox Oynu BMABNEHI B HE3HAYHIN KiNbKOCTI,
LLIO € O3HAKO0 MOBIfIbHOIO XPOHIYHOro 3ananeHHs. bakTepi-
anbHa i MikoTM4yHa donopa BUABNANUCA HE MOCTINHO,
KOHTaMiHauig HuMmn 6yna BupaxeHa cnabko.

Mpw aHanisi yacToTn Ta xapaktepy 30yaHuKiB, ki Oynu
BUSIBINEHI Y MasKax 3i Cnn3oBoi 000MOHKM HOCa y NaLieHTIB
3 AMXarnbHO-HIOXOBO ANCKYHKLIED, 5 Noro BuaiB B Manin
KinekocTi. Lle 6ynu BusiBMeHi Koku, KnocTpwvaii, cTpenTo-
6aumnu Ta rpubn poagy Candida (ta6n. 6).

Microscopic examination of smears made from the
nasal mucosa scrapes using an immersion lens (630)
revealed from 2.3 to 7.2 squamous epithelial cells, on the
average 5.0+0.6.

Lymphocytes and neutrophilic granulocytes with signs
of decay were found in small numbers, which attested
to a slow chronic inflammation. Bacterial and mycotic
flora was found not constantly, their contamination
was weakly expressed.

Five types of pathoges were found in small quantities
in patients with respiratory and olfactory dysfunction
when analyzing the frequency and nature of pathogens
in smears from the nasal mucosa. These were cocci,
clostridia, streptobacteria and Candida fungi (Table 6).

Ta6nuus 6. Xapaktepuctuka bakTepianbHoi KOHTaMiHaLii cnm3oBoi 060noHku Hoca y xBopux Il rpynu
Table 6. Characteristics of bacterial contamination of the nasal mucosa in patients of the Il group

Il rpyna (iHTakTHi xBOPI) IHTEHCHBHICTb KOHTaMiHaLil
36yaHUKM 11l Group (intact patients) Contamination intensity
Pathogens ABC. KinbKICTb XBOPUX % XBOPUX (M £ m) ym. og.
Abs. number of patients % of patients (M = m) arb. units

Knoctpugii / Clostridia 27 56,2 % 1,38+0,7
Crtpentobauunu / Streptobacteria 23 52,2% 1,12+0,2
Koku / Cocci 17 38,6 % 1,5+0,1
lpnbun Candida / Candida Fungi 12 25% He nocrTinHo / Not constantly

Hanvacriwe peectpyBanucs koku. Cepen Hux cra-
dinokokn peectpyBanucsa B 38,6% BunagkiB 3 iHTEHCUB-
HiCTIo KOHTaMiHauii 1,5+0,1. HanbinbLw iHTEHCMBHO cnn3osa
obonoHka Hoca Byna 3acerneHa craginokokamu, Lo Hamu
ouiHoBanoca K 2,5 yMOBHMX OAMHULI, TOBTO 3 HAsIBHICTIO
LiNiCHUX KOMOHIN MiKpoOpraHiamis.

Knoctpugii Tta ctpentobaumnu iHgikyBanu crnvsosy
0BOnoHKy rnoTkM 3i cnabkMm cTyneHem iHTEHCUBHOCTI,
sika Hamu ouiHioBanacs gk 1,38 ta 1,12 ymoBHMX ogu-
HWUb, BignoBigHO. BOHU BusBReHi y Oeskux XBopux, ane
3 Pi3HO0 IHTEHCUBHICTIO.

Anania PUI ceigunte npo Hambinbluy 36epexeHicTb
dyHKUiOHanNbHOro i MOpdOMNOriYHOro CTaHy crm3oBoi o6o-
MOHKM HOCa B AaHin rpyni cnoctepexeHb. Ha ue Bkasye
HasiBHICTb YiTKO BMPaXeHWX LiapiB enitenito B Maskax
3i cnu3oBoi O0BONOHKM MOPOXHUHWM HOca 3 AudpepeHLia-
uieto BinvacTux, GasanbHUX Ta KenMXOMNOAiGHUX KNiTKH.
Mpu upomy BiMYacTi KNITMHKM € Hanbinbw AndepeHuino-
BaHVMMW KMNITUHHUMKU enemMeHTaMu Ta pa3oM i3 CekpeTop-
HAMW  KenuMxonodibHyMy KniTMHamuM cknagawTb nepLuy
NiHil0 3axXMCTy CnM30BOi 060NOHKN NOPOXHWHM HOCA.

PaaioAoridHa kaacudpikauis
naToAoriyHux rpyn 3 KT-AaHux

CermeHTauiss guxanbHUX LUNSXiB HOCOBOI MOPOXHUHM
Oyna BukoHaHa 3 KT-ganux. [lpuknag cermeHTauii
OuxanbHUX LWNAXiB MOPOXHWHM HOCA NPaBOro MoBiTPAHO-
HOCOBOrO KaHany y BUrMsiAi cnepegy Mnokas3aHO Ha pu-
cyHky 9. CermeHTauilo guxanbHux wnsxiB Ha KT-3pisax
MOPOXHUHM HOCa BWKOHyBanun 3a ix 6araTonnowmH-
HUMK pekoHCTpyKuigmu (MPR) y dpoHTanbHi npoekuii.
CepenHa [OOBXWHA HOCOBOI MOPOXHWHWM  CTaHOBMIA
6nusbko 70—-75 mm.

[MoBHa pekoHCTpyoBaHa nepcoHidikoBaHa 3D-monenb
HOCOBOI MOPOXHWUHW 3 Habopy paHux KT nokasaHa
Ha pucyHky 10.

Cocci were the most commonly reported. Among
them, staphylococci were registered in 38.6% of cases
with a contamination intensity of 1.5+0.1. Staphylococci
populated the nasal mucosa the most intensively, which
we assessed as 2.5 arbitrary units in the presence of
holistic colonies of microorganisms.

Clostridia and streptobacilli infected the mucous
membrane of the pharynx with a weak degree of intensity,
which we assessed as 1.38 and 1.12 arbitrary units, res-
pectively. They were found in solitary patients, but with
different intensity.

The analysis of rhinocytogram shows the greatest
preservation functional and morphological state of the
mucous membrane nasal membranes in this group of
observations. It indicates this the presence of well-defined
layers of epithelium in smears with mucous membrane
of the nasal cavity with differentiation ciliated, basal and
goblet cells. At ciliated cells are the most differentiated
cellular elements and together with secretory ones goblet
cells make up the first line protection of the mucous
membrane of the nasal cavity.

Radiological classification
of the pathological groups from CT-datasets

The segmentation of the nasal cavity airways
was performed from CT-datasets. An example of
the nasal cavity airways segmentation of the right-side
air nasal chanel in the frontal view is shown in Fig. 9.
Segmentation of the airways on the CT sections of the
nasal cavity was performed from their multiplanar recon-
structions (MPR) in the frontal projection. The average
length of the nasal cavity was near 70—75 mm.

A full reconstructed personified 3D model of the nasal
cavity from CT dataset is shown in Figure 10.
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Puc. 9. MNpuknag cermeHTauii NOPOXHWUHM HOCa NPABOro HOCOBOTO XOAY Ha BUMMAAI criepeay.
PostawyBaHHs Bigainis Big nepedy Hoca A0 x0aH (3niBa HanpaBso)
Fig. 9. An example of segmentation of the nasal cavity of the right-side nasal air canal in the frontal view.
The location of the sections from the vestibule of the nose to the choanae (from left to right)

Puc. 10. MNprknag noBHOI peKOHCTPYKLii NepcoHicikoBaHoi 3D-Moaeni NopoXHUHM Hoca 3 Habopy aaHux KT
Fig. 10. An example of full reconstructed personified 3D model of the nasal cavity from CT dataset

AepoguHamiyHMn  KoedilieHT HOCOBOro OMopy po3-
paxoByBanu Ans MiBOro Ta MpPaBOro KaHanis HOCOBOI
NOPOXHWHU 3a popmynamu [8, 12]

L 1
AL=ZAL-pW+maX[§L~pFJ; (1)
h, L L

L 1
4, :ZAR'pﬁ—kmax(fR-pzszJ, )
he R R

fe A,, A, — koediuieHTW BTpaTU TWUCKYy MO [OBXKMHI
Ons niBoro Ta NpaBoro HOCOBMX KaHaniB BignoBigHO;

&, & — KoedilieHTU nokarnbHOro omnopy IiBoro
Ta NpaBOro HOCOBUX XOAiB BiAMOBIOHO;

L,, L, — QOBXUHW OINSIHOK AnS MiBOro Ta MpaBoro
HOCOBUX KaHanis BiANOBIAHO;

0, , O, — noTik NOBITPs1 Yepe3 MiBMI | MPaBUIA HOCOBI
KaHanu BignoBigHo;

S,, S — nnouwi nonepe4Hunx 3pisie niBoi Ta npasol
HOCOBUX X0[iB BignoBigHO;

£ — WiNbHICTb NOBITPS;

dhL , th — EeKBiBaneHTHi AiamMeTpu nonepeyHoro
nepepisy a4ns niBoro Ta NpaBoro HOCOBUX XOAIB BiAMNOBIAHO,
SKi BpaxoByBanu CKnagHy KOHQirypawito MOpOXHUHM HOoca
i BU3Ha4anucs 3a goopmysio

aq =3, 3)
P
ge S i P — nnowa Ta nepumeTp poapiay, siki BU3Haua-
I0TbCS1 YWCENbHO 3 CEerMeHToBaHuXx OiHapHuMXx Mmopenewn
OMXarnbHUX LUNAXiB HOCOBOI MOPOXHUHMU.

PesynbTytounin  koedpilieHT aepognHaMiyHoro onopy
BM3HAYaETLCA K €KBiBaNeHTHUA aepoavHaMivyHWiA onip
napanensHNX KaHanie y TypOyneHTHOMYy pexumi i pos-
paxoBYETLCSH 3a BUPA30OM:

A: \/Z\/Z 2. (4)
Ny

The aerodynamic coefficient of nasal resistance was
calculated for the left and right channels of the nasal cavity
by formulas [8, 12]

L 1
Aleﬁ'pd.—zsz*ma"[@'pz—sz]: M
h, L L

L 1
AR:Z],R'pd'—I;SZ"'maX(gR'pZSZ], (2)
he R R

where 4, , A, — pressure loss coefficients in length for
the left and right nasal channels, respectively;

&, . & — local resistance coefficients of the left
and right nasal channels, respectively;
L,, L, — lengths of sections for the left and
right nasal channels, respectively;

Q,, O, — air flow through the left and right nasal
channels, respectively;

S,, S, — areas of cross-sectional slices of the left
and right nasal channels, respectively;

p —density of air;

dhL, th — equivalent cross-sectional diameters
for the left and right nasal channels, respectively, which
accounted the complex configuration of the nasal cavity
and was determined by the formula

aq =3 3)
P

where S and P — the area and perimeter of the section,
which are determined numerically from the segmented

binary models of the nasal cavity airways.
The resulting coefficient of aerodynamic resistance
is defined as the equivalent aerodynamic resistance of
the parallel channels in turbulent mode and is calculated

by the expression:
; — \2
A=| A A @)
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Mpuknag akcianeHoro Ta dpoHTansHoro (MIP) Tuno-
BMX TOMOrpadiyHux 3pi3iB AN nepLuoi rpynu nauieHTis
HaBegeHo Ha puc. 11 (a) Ta 11 (b), BignosigHo.

BisyanbHO MOXHa BW3HAUUTW 3BYXXEHHS HOCOBOI
MOPOXXHWUHM, LLIO BUKITMKAE NMOCUITEHHS KPOBOTOKY B OinsHLi
HIOXY i, SIK Hacnigok, MOCTiHEe nepecuxaHHA CrM30BOil
000noHkn. HesHayHi BigMIHHOCTI B MpPOBIAHOCTI NiBOI
i nNpaBoOi MOMOBMHM HOCA MOSACHIOKTLCA HasABHICTIO
HocoBoro uukny. KoegilieHT aepoanHaMiYHOroO HOCOBOIO
onopy B TypOyneHTHOMY pexvMi HaWbinbLWniA i CTAHOBUTb
1,54+0,42 kMa/(n-c)2.

An example of axial and frontal (MPR) typical
tomographic sections for the first group of patients is
shown in Figure 11(a) and 11(b), respectively.

Visually, it is possible to determine the narrowing of
the nasal cavity, which causes an increased flow rate in
the olfactory region and, as a result, a constant drying of
the mucous membrane. Minor differences in the conduc-
tivity of the left and right halves of the nose are explained
by the presence of the nasal cycle. The coefficient of
aerodynamic nasal resistance in turbulent mode is the
highest and is 1.54+0.42 kPa/(I-s)?.

Puc. 11. Mpuknag akcianbHOro tTa poHTanbHOro TMMOBUX TOMOrpadivyHKX 3pisiB ANA NepLUoi rpynu nauieHTiB:
a — akcianbHum 3pi3; b — dpoHTanbHa MIP
Fig. 11. An example of axial and frontal typical tomographic sections for the first group of patients: a — axial section; b — frontal MPR

Mpuknapg akciansHoro Ta gppoHTansHoro (MINP) Tunosmx
TomMorpadpiyHmnx 3pisiB ana Il rpynu nauieHTiB HaBegeHo
Ha puc. 12 (a) Ta 12 (b), BignosigHo.

An example of axial and frontal (MPR) typical
tomographic sections for the second group of patients
is shown in Figure 12 (a) and 12 (b), respectively.

Pwuc. 12. MNpwviknag akcianbHoro Ta hpoHTanbHOro TMNOBKUX TOMOrpadivHMX 3pisiB ANs APYroi rpynu nauieHTiB:
a — akcianbHum 3pi3; b — dpoHTansHa MIP
Fig. 12. An example of axial and frontal typical tomographic sections for the second group of patients: a — axial section; b — frontal MPR

BidyanbHO Ha UbOMy eTani crnocTepiraeTbCA MeHLle
3BY)XKEHHS OMXarnbHUX LUNAXiB NOPOXHMHWM Hoca. Yacto
cnocrepiraeTbcs oAHOBIYHE CTillke KOMMNEeHCcaToOpHe POo3LUK-
PEHHSI MOPOXHWHM HOCA, LLO 3yMOBIIIOE BiGHOCHO MOMIpPHY
LWBMAKICTb MOBITPSAHOrO MOTOKY Ta MEHWWA KoediuieHT
no6osoro onopy B TypOYyNeHTHOMY pPEXUMi MNOPIBHAHO
3 iHWWMK rpynamn. KoediuieHT aepoanHaMiyHOro HOCOBOroO
onopy B TypOyneHTHOMY pexunmi HaubinbLUWiA i CTaHOBUTL
1,22+0,36 kMa/(n-c)?.

Mpuknag akciansHoro Ta ppoHTansHoro (MIMP) Tunosumx
TomorpadiyHmx 3pisiB ans |l rpynu nauieHTiB HaBegeHo
Ha puc. 13 (a) Ta 13 (b), BignosigHo.

Visually, at this stage, there is less narrowing of the
airways of the nasal cavity. Often, one-sided persistent
compensatory expansion of the nasal cavity is observed,
which leads to a relatively moderate airflow velocity and
a lower nose drag coefficient in turbulent mode compared
to other groups. The coefficient of aerodynamic nasal
resistance in turbulent mode is the highest and is
1.22+0.36 kPa/(I-s)>.

An example of axial and frontal (MPR) typical
tomographic sections for the third group of patients is
shown in Figure 13 (a) and 13 (b), respectively.
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Puc. 13. MNMpuknag akcianbHOro Ta PpoHTanbHOro TMNOBUX TOMOrpadivHMX 3pisiB ANA TPETHOT rPyny NaUieHTiB:
a — akcianbHum 3pi3; b — ppoHTansHa MIP
Fig. 13. An example of axial and frontal typical tomographic sections for the third group of patients: a — axial section; b — frontal MPR

BidyanbHO B Uil rocTpin cTagii MOXHa BWU3HAYUTU
OBOGIYHE 3BYXXEHHSI MOPOXHUHM HOCa, WO 3yMOBIIOE
we Ginbwe 36inblWeHHs WBWUAKOCTI KPOBOTOKY, MOPIBHSAHO
3 XBOPUMW MEPLUOT TPynu, i 3BY>XXEHHSA HIOXOBOI ANSHL
ax po i 3akynopku. KoediuieHT aepognHamiyHOro
HOCOBOrO OMopy B TypOyNeHTHOMY pexumi HanbinbLImiA
i cTaHOBUTL 2,62+0,57 kMa/(n-c)2.

KoediuieHTn aepoanHamiuHOro HOCOBOro Onopy B Typ-
OyNEHTHOMY PEXMMi NMOBHICTIO KOPENOKTL 3i 3HAYEHHSIMM,
OTPMMaHMMKN 38 PUHOMAHOMETPUYHUMW AaHVMK (B Nami-
HapHOMY pexumi, HaBeaeHi BuLle). 36epiraeTbcst TeHOeH-
Lis OO XapaKTepHUX 3MiH aepofmHaMivyHoOro koediuieHTa
no6osoro onopy. Pi3HMUS B YMCMOBUX  3HAYEHHSAX
MOSICHIOETLCA PISHUMWU  OAMHULAMU BUMIPY ANSA  Pi3HUX
PeXuMiB NOTOKY NOBITPS BiANOBIAHO.

3anponoHoBaHa aepoguHamiyHa mogenb i3 KT-gaHux
hakTnyHO 3abesneyye HesanexHy BepudikaLito aepogmHa-
MIYHMX XapaKTepuCTUK NOPOXHMHWM Hoca [5, 8, 29, 30],
OTPpMMaHMX 3a AaHUMW PUHOMaHOMETPIi, i MOXe CBIAUYNTK
Npo MNOpPYLUEHHS HOCOBOrO AUXaHHS BIAMOBIAHO OO0 3MiH
BHYTPILLHBOT aHAaTOMIYHOI KOHMirypaLii HOCOBOrO Xoay.

BUCHOBKH

LinTonoriyHe gocnigpkeHHs BUSIBUIO 3HUXKEHHSA MOpPdo-
YHKUiOHanNbHUX napameTpiB Ccnmn3oBoi 0OOMOHKM Hoca
y xBopux | Ta Il rpyn, siki nposiBNSNMCS NOEgHaHHAM
3ananbHuX, LUCTPOdiYHO-AECKBAMATUBHUX, aTPOMivYHMX
i MeTannacTU4HUX 3MiH Pi3HOrO CTyNeHs BWPa3HOCTI.
Y 1l rpyni BU3Ha4eHO HanbinbL cTabinbHUA yHKLiOHamMb-
HWUIA | MOPdONOriYHUIA CcTaH cnM30BoT 060MOHKM Hoca.

dopmyBaHHS pi3HOro xapaktepy nepebiry Ta cTyneHs
BMPa3HOCTi MOpYyLeHb MOB’si3aHO 3 3ananbHUMM, AuC-
LUUPKYNATOPHUMM | TPOMIYHUMY NOPYLUEHHSAMU B CMM30BIN
06OMOoHLi NOPOXHWHU HOca, siKi NocnabnoTb SK MyKO-
uuniapHuUi KnipeHc, Tak i micuesui imyHiTeT. Lle ctocyeTbea
nepeBaHo | rpynun cnoctepexeHs.

Hacnigkom 3HWXeHHsI akTopiB MICLIeBOro iMyHiTeTy
B CNM30Bii 00OMOHUI MNOPOXHUHU HOca € MiKpoGHe
3abpyOHeEHHs1, sike MOB'SI3aHO 3 TPWMBanMM MOPYLUEHHSAM
HocoBoro AauxaHHa B | Ta Il rpynax cnocrepexeHb,
[0 M'ATU POKIB Ta LWEeCTU MicALiB, BigNOBIAHO.

HesBaxatoum Ha [OCTOBIpHICTb nNpoBeAeHMX Hamu
obcTexXeHb, LUTOMOriYHEe [AOCHigKeHHA cnn3oBoi 000-
MNOHKM HOCa € nue [oAaTKOBUMM aHanisoM, iHTeprpe-
Tauia SAKOro Mae TIpyHTYBaTUCH Ha KMiHIYHIA - KapTuUHI
KOHKPETHOro navieHTa.

Visually, in this acute stage, it is possible to determine
the bilateral narrowing of the nasal cavity, which causes
an even greater increase in the flow rate, compared
with patients of the first group, and a narrowing of the
olfactory region up to its obstruction. The coefficient of
aerodynamic nasal resistance in turbulent mode is the
highest and is 2.62+0.57 kPa/(I-s)?.

The aerodynamic nose resistance coefficients in
turbulent mode fully correlate with the values obtained
from rhinomanometric data (in laminar mode, given above).
The trend towards characteristic changes in the aero-
dynamic nose drag coefficient remains. The difference
in numerical values is explained by different units of
measurement for different modes of air flow, respectively.

This proposed aerodynamic model from CT-datasets
actually provides an independent verification of the aero-
dynamic characteristics of the nasal cavity [5, 8, 29, 30],
obtained from rhinomanometry data, and may indicate
a violation of nasal breathing according to changes in the
internal anatomical configuration of the nasal chanel.

CONCLUSIONS

The cytological study revealed a decrease in the
morphological and functional parameters of the nasal
mucosa in patients of the | and Il subgroups, which
manifested themselves as a combination of inflammatory,
dystrophic-desquamative, atrophic and metaplastic
changes of varying severity. The functional and morpho-
logicalstate of the nasal mucosa was estimated as the
most stable in the Il group.

Formation of a different nature of the course and
severity of disorders is associated with inflammatory, dys-
circulatory and trophic disorders in the nasal mucosa,
which weaken both mucociliary clearance and local
immunity. This applies mainly to the | group of observations.

The consequence of a decrease in local immunity
factors in the nasal mucosa is microbial contamination,
which is associated with a long-term nasal breathing
disorder in the | and Il groups of observations, up to
five years and six months, respectively.

Despite the reliability of the examinations carried out
by us, the cytological examination of the nasal mucosa
is only an additional analysis, the interpretation of
which should be based on the clinical picture of a parti-
cular patient.
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3anponoHoBaHa aepoguHaMiyHa mogenb i3 KT-gaHux
dakTnyHO 3abe3nevye He3anexHy nepeBipKy aepoauHa-
MIYHUX XapPaKTEPUCTMK MOPOXHMHM HOCa, OTPUMAHUX
32 JaHVMW PUHOMAHOMETPIT, i MOXe CBIigUMTU NPO nopy-
LLIEHHS! HOCOBOIO AMXaHHA BIANOBIAHO A0 3MiH BHYTPILUHBOT
aHaToMi4YHOI KOHdirypaLii HocoBOro KkaHany.

Y nepcnekTuBi 3a OOMOMOro TernemeaudHux cepsi-
ciB [31] MOXXHa npoBOANTM OHNAaWH-AiAarHOCTUKY po3nagis
OMXaHHA Ta HIOXY, a TakoX AMHaMikKy iX 3MiH y npoueci
Tepanii. Po3pobneHuin nigxig A03BONUTL OUIHUTK adekBaT-
HICTb (DYHKLiOHanNbHMX METOAIB TEeCTyBaHHA HOCOBOIO
ONXaHHA Ta HIOXOBUX pO3nagiB.
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Prospects for further research

In the future, telemedicine services can be used to conduct
online diagnostic measures about respiratory and olfactory
disorders, as well as the dynamics of their changes in the course
of therapy. Also, the developed approach will allow assessing
the adequacy of functional methods for testing nasal breathing
and olfactory disorders.
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