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KAlo40Bi cAoBaQ: PE3IOME

KoMm'loTepHa Tomorpadisi, BepxHbolle-  AKTyanbHicTb. IcHye 6e3niy nuTaHb BiQHOCHO OcobnvBOCTel nepebiry OfOHTOreHHUX
nenHa nasyxa, LWiNbHICTb, OJOHTOrEHHWA  BEPXHbLOLUENENHUX CUHYCUTIB, WMOBIPHOCTI BWHWUKHEHHSI YCKNafgHeHb, NpPaBUIIbHOIO
BEPXHbOLLENENHUN CUHYCUT. [03yBaHHA HaBaHTaXeHHS Nig vac iMnnaHTaduii 3ybis.
MeTa po60TM — BUABMNEHHS 3MiHW MiHIManNbHOI LWiNbHOCTI KICTKOBOI TKaHWHM npwu
XPOHIYHOMY O[OHTOrEHHOMY BEPXHbOLLENENHOMY CUHYCUTI i MOPIBHSIHHS 3 Takow npu
XPOHIYHOMY PUHOTEHHOMY KaTaparbHOMY BEPXHbOLLENENHOMY CUHYCUTI i 3 didionoriyHum
CTaHOM BEPXHbOLLENENHOT Nasyxu.
Martepianu Ta metoaum. lig cnoctepexeHHsim nepebysano 10 nauieHTIB i3 XPOHIYHUM
OfOHTOreHHUM BepXHbOLLEenenHUMn cuHycutoMm, 10 nauieHTiB i3 XPOHIYHUM BEPXHLO-
LenenHMMn  Hemnornino3HNWM CUHYCUTOM PUHOMEHHOT eTionorii, KA NoeaHyeTbea 3
rinepnnasieto cnm3oBoi o6onoHkn cuHyca Ao 1 cm. KoHTponbHa rpyna — 10 nauieHTiB
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AAS LUTYBAHHS:

i3 pisioNnoriYyHMM CTaHOM BepxHbOLLEenenHnx nasyx. Y BCiX NauieHTiB gocnimxysanacb
MiHiManbHa LWiNbHICTb BEPXHBOI, MeAianbHOI Ta HUXHBOI CTIHKM CUHYCY.

Pe3synbraTu Ta ix 06roBopeHHs. MakcumanbHo B i3ionoriyHnx ymoBax € MiHimanbHa
LWiNbHICTb BEPXHbOI CTiIHKA BEepXHbOLLENenHoi nasdyxu, MiHiManbHOK — MiHiManbHa
WiNBHICTb  HWKHBOI  CTiHKM. [lpu  XPOHIYHOMY KaTapanbHOMY BEPXHbOLLENernHoMy
CMHYCUTi MiHiManbHa LWiMbHICTb HWXHBOI CTiHKM BCbOro nuwe Ha 2%, BEepXHbOi —
Ha 5%, megianbHoi — Ha 4% [OCTOBIPHO 3HUXKYETLCS B MOPIBHSHHI 3 HE3MIHEHOIO Na3yXoto,
a npu OAOHTOrEeHHIN NMPUPOAI BEPXHBLOLLENENHOrO CUMHYCUTY Lei nokasHuk cknae 31%
Yy HWXHIA CTiHUi, 27% Yy AinsHui MedianbHoi. MiHiManbHa LWinNbHICTE BEPXHbOI CTiHKM
BEPXHbOLLENENHOro CMHyca 3HM3UNacs Mo BiQHOLIEHHIO A0 MiHiManbHOI disionoriyHol
nuwe Ha 6%.

BucHoBku. lNigpaxoBaHi MiHiManbHi ¢isionoriyHi 4eHCUTOMETPUYHI MOKA3HUKN HUDKHBOI,
MefianbHoi, BEepXHbOI CTIHOK. BMABMNEHO 3HMXEHHS MiHIManbHOI LWiNbHOCTI KICTKOBOI
TKaHWHU MPU PUHOTEHHOMY XPOHIYHOMY KaTaparibHOMY BEPXHbOLLEMENHOMY CUHYCWTI.
Mpy  XPOHIYHOMY OOOHTOrEHHOMY BEpXHbOLLENENHOMY CUHYCWUTI  BM3HAYaeTbCH
MakcumarnbHe [OCTOBIpHE 3HMXKEHHSI MiHIManbHOI LWINbHOCTI SIK  HWKHBOI, TaK i
MefianbHoi, CTIHOK.

Heunnopenko A.C., HaszapsH PC., Cemko IO., Jlynup A.B., KOpeBny H.O., domeHnko HO.B., KoctiokoB E.O.,
AnekceeBa B.B. 3acTtocyBaHHsi cnipanbHOi komn'toTepHOi Tomorpaddii Ans BU3HAYEHHS MIHMMBOCTI MiHIManbHOI
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ABSTRACT

Background. There are many questions regarding the peculiarities of the course of
odontogenic maxillary sinusitis, the likelihood of complications and the correct dosage
of load during dental implantation.

Purpose - to identify changes in minimal bone density in chronic odontogenic
maxillary sinusitis and to compare it with chronic rhinogenic catarrhal maxillary sinusitis
and physiological state of maxillary sinus.

Materials and Methods. Our study involved 10 patients with chronic odontogenic
maxillary sinusitis, 10 patients with chronic maxillary non-polyposis sinusitis of rhinogenic
etiology, combined with hyperplasia of the sinus mucosa up to 1 cm. The control group
comprised 10 patients with physiological condition of maxillary sinuses. In all subjects
minimal bone density of superior, medial and inferior walls of maxillary sinus was analyzed.
Results. The study showed that the maximum in physiological conditions is the minimal
density of the upper wall of the maxillary sinus, the minimum is the lower wall. The minimal
density of the lower wall was shown to undergo a statistically significant reduction in
chronic catarrhal maxillary sinusitis only by 2%, the upper by 5%, the medial by
4% compared with the intact sinus, but with the odontogenic nature of maxillary
sinusitis, this figure was 31% in the lower wall, 27% in the medial region. Only the density
of the upper wall of the maxillary sinus remained quite stable, it decreased relative to
the physiological one only by 6%.

Conclusions. Minimal physiological densitometric parameters of lower, medial and
upper walls were calculated. The reduction of minimal density of bone tissue in the cases
of rhinogenic chronic catarrhal maxillary sinusitis. In the cases of chronic odontogenic
maxillary sinusitis, maximum significant decrease of minimal density of both lower
and medial walls is determined.

Nechyporenko AS, Nazaryan RS, Semko GO, Lupyr AV, Yurevych NO, Fomenko YuV, Kostiukov EO, Alekseeva VV.
Application of spiral computed tomography for determination of the minimal bone density variability of the maxillary
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3B’30K po60TH 3 HOYKOBMMHW NPOrPAMAMMU,

NAGHOMMU | TeMammu

Lle pocnigkeHHA € 4YacTMHOK HayKOBO-4OCHIQHOI
poboTn XapKiBCbKOro HauioHanbHOro MeAMYHOro YHiBep-
cuteTy MiHicTepcTBa oxopoHu 340poB’s YkpaiHn «Ontu-

Relationship with academic programs,
plans and themes

This study is a fragment of the research project of
Kharkiv National Medical University «Optimization of
early diagnosis, prevention and treatment of oral tissue
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Mi3alis paHHbOI AiarHOCTUKW, NpPOdINaKTUKM Ta JiKy-
BaHHS 3axBOPIOBaHb TKAHWH MOPOXHWHW poTa y AiTen 3
afvKuielo  naniHHa», HOMep AepXaBHOol  peecTpauii
Ne0120U102057, npuknagHa, TEPMIH BMKOHaHHSA
2020-2021 pp., KepiBHWUK — 3aBigyBadka Kadenpu ctoma-
Tonorii  guTa4oro BiKy Ta iMnnaHTonorii  XapkiBCbKOro
HauioHanbHOro  MegunyHoro YyHiBepcuteTy MiHicTepcTBa
0XOpOHM 300poB’a Ykpaiin P.C. HasapsH.

BCTYN

Ha cborogHi Hag3BMyamHO rocTpoto € npobrema puHo-
cuHycuTiB. Lla rpyna 3axsopioBaHb ypaxye npubnusHo
10,9 % wmicbkoro HaceneHHs CnonyyeHux LUTatisB Amepukm
Ta 12 % HaceneHHsa €sponu i notpebye o 15 minbapais
JonapiB BATpaT LOPIYHO 3rigHO X A0 BITYM3HAHUX OAHUX
y penTtuHry 20 HanlyacTilwmx AiarHosiB, ki BCTAHOBMOKTb
niKapi-oTONapuHronorn, PUHOCMHYCUTM 3HaxoasaTbCA Ha
nepLomy micui. KoxHuin n’atmin nauieHT oTonapuHronora
mMae aaHun giarHos [1].

XPOHIYHUIA  PUHOCMHYCMT — XPOHIYHWI 3anarnbHWN
npoLec MOPOXHWHMU HOCY Ta HAaBKOMOHOCOBMX MNasyXx
TpuBanicTio Ginbwe 12 TwxkHiB [2]. Cepepn ycix 3axBopio-
BaHb HaBKOMOHOCOBWMX CWHYCIB Hawbinblia nutoma Bara
npunagae Ha ypakeHHs BepxXHboLuenenHmx nasyx. Yacrora
BEPXHbOLLENEenHNX cuHycutiB cknagae 59,97 % [3].
Lle obymoBneHo ix mMakcumanbHMMK po3mipamu, 6nv3b-
KICTIO po3TallyBaHHsl 3y6iB Ta BMCOKMM pO3TallyBaHHAM
npupogHoro cnonyyeHHs [4]. Okpim Toro, 4actoTa XpOHi-
3auii BepxXHbOLLEnenHux CUHycuTiB y 5 pasiB Buwa 3a
YacTOTY XPOHi3aLii, Hanprknag PPOHTaNbHNX CUHYCUTIB [5].
o 10% ycix BepXHbOLLENENHUX CUHYCUTIB € OOOHTOreH-
HUMW, XOo4a iCHye AyMKa, L0 BOHW CKNafawTb HaBiTb
40 % [6]. Mepebir XpOHIYHMX OQOHTONEHHNX PUHOCUHYCHUTIB,
K | PWHOCWHYCUTIB iHLIOI eTionorii, acouiloeTbCs He
TiNbkM 3i 3mMiHamu 3 BOKy cnun3oBoi OOOMOHKW, ane 1
3 MaTtonoriyHMMy 3MiHaMm 3 BGOKy KICTKOBOI TKaHWHM,
TakMMKU SK AemiHepanisauis KiCTKu, 3HUKHEeHHs Tpabekyn,
KOpTuMKanbHa [AecTpykuis, dokanbHui cknepos  [7].
OpgHieto i3 3HaYyLWMX NepeayMoB BUHWKHEHHS! OOOHTOreH-
HWX ralMOpUTIB € MOPYLUEHHS UiNiCHOCTI LIHenaepoBoi
membpaHu [8].

OpHak, HaBiTb He3BaXarum Ha Taky pO3noBCOOXe-
HICTb MaTOMNOriYHMX MPOLIECIB, BUPEKEHICTb MaTONOrYHMX
3MiH B nasyci, couianbHy Ta MeaunyHy 3HayyLLiCTb, OQOHTO-
FeHHi raMopuUTU NULIAKTLCA He A0 KiHUS BUBYEHUMMU.
IcHye ©6es3niy nuTaHb BIOHOCHO OCOONUBOCTEN TXHBOrO
nepebiry, NMOBIPHOCTiI BUHVKHEHHS yCKNagHeHb, NpaBuIb-
HOro JO3YBaHHS HABaHTaXXEHHs Nif Yac imnnaHTauii 3y6is.

MeTta po60Tn — BUSIBUTM 3MiHWM MiHIManbHOI LWiNbHOCTI
KICTKOBOI TK@GHMHW MPW  XPOHIYHOMY OAOHTOrEHHOMY
BEPXHbLOLLENENHOMY CUHYCUTI i MOPIBHAHHSA 3 Takol Mpwu
XPOHIYHOMY ~ PUHOTEHHOMY  KaTapanbHOMY  BEPXHbO-
WenenHoMy CUHycuti Ta 3  (i3ionoriYHUM  CTaHOM
BEPXHbLOLLENEenHoi Nasyxu.

MATEPIAAU TA METOAU AOCAIAXKEHHSA

CTaH BepXHbOLLENenHMX Nasyx OLiHIOBaBCA 3a AaHUMU
cnipanbHoi kommn'totepHoi Tomorpadii (CKT), sk ogHoro 3
HanbinbWw NpocTuX, IHOOPMATUBHUX, HEIHBA3VMBHUX, MPU-
XNTTEBUX METOLIB BUBYEHHS HABKONTOHOCOBUX CUHYCIB [9].

HocnigkeHHs npoBogunocb Ha 6asi Meped’'stHCbKOI
LeHTpanbHoi nikapHi XapkiBcbkoi obnacTtu. lig cnocre-
pexeHHsaM 3a 2020 pik nepebysano 30 ocib: 10 nauieHTiB

diseases in kids with smoking addiction», which is
financed by the Ministry of Health of Ukraine, state regist-
ration number: 0120U102057, applied, period for
performace — 2020-2021. Led by Head of Department
of Pediatric Dentistry and Implantology of Kharkiv
National Medical University of the Ministry of Health
of Ukraine, R.S. Nazarian.

INTRODUCTION

To date, the problem of rhinosinusitis is extremely
acute. This group of diseases affects approximately
10.9 % of the urban population of the United States
and 12 % of the population of Europe and requires up
to 15 billion US dollars in costs annually. According to
the Ukrainian data, in the ranking of the 20 most common
diagnoses, which are established by otolaryngologists,
rhinosinusitis is in the first place. Every fifth patient has
such diagnosis [1].

Chronic rhinosinusitis is a chronic inflammatory
process of the nasal cavity and paranasal sinuses lasting
more than 12 weeks [2]. Among all the diseases of the
paranasal sinuses, the largest share falls on the impair-
ments of the maxillary sinuses. The frequency of maxillary
sinusitis is 59.97 % [3]. This is due to their maximum size,
proximity to the location of the teeth and the high location
of the natural junction [4]. In addition, the incidence of
chronicity of maxillary sinusitis is 5 times higher than that
of, for example, frontal sinusitis [5]. Up to 10% of all
maxillary sinusitis are odontogenic, although it is estimated
that they comprise even 40 % [6]. The progress of chronic
odontogenic rhinosinusitis, as well as rhinosinusitis of
other etiology is associated not only with pathological
changes in the mucous membrane, but also with patho-
logical changes in bone tissue, such as bone deminera-
lization, disappearance of trabeculae, cortical destruction,
focal sclerosis [7]. One of the most important prerequisites
for the development of odontogenic sinusitis is a violation
of the integrity of the Schneiderian membrane [8].

However, despite such a prevalence of pathological
processes, the severity of pathological changes in the
sinus, social and medical significance, odontogenic sinu-
sitis have not been fully studied yet. There are many
questions regarding the peculiarities of their course, the
likelihood of complications and the correct dosage of
load during dental implantation.

Objective — was to identify changes in minimal bone
density in chronic odontogenic maxillary sinusitis and to
compare it with chronic rhinogenic catarrhal maxillary
sinusitis and the physiological state of maxillary sinus.

MATERIALS AND METHODS

The condition of the maxillary sinuses was assessed
according to spiral computed tomography (CT), as one
of the simplest, most informative, non-invasive, lifelong
methods of studying the paranasal sinuses [9].

The study was performed on the base of Merefian
Region Hospital. Our study involved observation of
30 individuals in 2020: 10 patients with chronic odonto-
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3 XPOHIYHUM OLOHTOr€HHMM BEPXHLOLLENENHUMU CUHY-
cutom, 10 nauieHTiB 3 XPOHIYHUM BEpPXHbOLLENEMHUMU
HEenonino3HUM CUHYCUTOM PUHOTFEeHHOI  €Tionorii, SKui
NOEAHYETLCS 3 rinepnnasielo Cnm3oBoi OOOMOHKM CUHYyCca
0o 1 cm. [Ina KOHTponbHOI rpynu 6ynn BigibpaHi 10 naui-
€HTIB 3 (i3ioNnoriYHuM CTaHOM BEPXHbOLLENENHNUX CUHYCIB,
CKT skum 6yno pekomMeHOoBaHO NPOBECTW 3a iHLUOW, He
NnoB'aA3aHoi i3 3axBoptoBaHHAMM JIOP-opraHiB, NpuynHoLo.

Cnig 3asHauvTi, WO [0 rpynu OAOHTOTEHHMX rammo-
puTiB Bynun BKIHOYEHi MaLieHTW 3 MOPYLUEHHSIM LiniCHOCTI
LWHeaepoBOi MemMbpaHn i 3 HasiBHICTIO THIMHOrO Mpouecy
y BepxHbollenenHoMmy cuHyci. Bcim nauieHtam 6yno
npoBefeHO KOMMMEKC AOCNiMAXeHb i MiKyBaHHS 3rigHO 3
Haka3om Ne 181 MiHicTepcTBa OXOPOHM 300POB’A YKpaiHu
Big 24.03.2009 «[Npo 3aTBEpmKEHHSA NPOTOKOSIB HadaHHS
MeLMYHOT AOMOMOrM 3a CrnewianbHICTIO «OTONAPUHIOSOTis».

JocniopXeHHss MpoBOAMIIOCH HAa KOMITIOTEPHOMY TOMO-
rpadi Tosiba Aquilion, ue mynsTuspizosut KT-ckaHep 3
MOXJMBICTIO OQHOYACHOro 3060py AaHMX 4 3pi3iB TOBLLMHOW
0,5 MM i BIOpI3HAETECA BWUCOKMMUM eKcnsyaTauiiHuMmm
XapakTepucTukamm 3 yacom noBHoro obopoty go 0,4 c.
MexaHi3aM BMCOKOLLBUAKICHOrO obepTaHHs i Gnok WBMAKOT
PEKOHCTPYKLIi cucTtemn 3abe3nedyloTb NPUCKOPeHWi 36ip
OaHuX, WO NigBuLLYyeE NPOMYCKHY 34aTHICTb CKaHepa.

Ycix nauieHTiB Oyno po3nogineHo 3a cTaTTio Ta BiKOM.
Bik nauieHTiB ctaHoBuB Big 30 go 50 pokiB. [Ons ouiHkM
MiHiManbHOI LWiNbHOCTI KicTKOBOT TkaHmHM npu CKT-go-
cnigKeHHi BUKOPUCTOBYBanu Lwkany XayHcdinga, BpaxoBy-
fouu, Wo 3a gaHnmm M. XodHep, cyyacHi anapatu 3gaTtHi
oxonutn 4096 BIATIHKIB CipOi WKanu, SkMMu npeacTasneHi
pi3Hi piBHI wWinbHOCTI B oguHuuax XayHcoinga (HU)
(winbHicTb Boan npuimaetbes 3a 0 HU, a nositps —
3a 1000 HU) [10]. Ansa disionoriyHoi wineHocTi ryéyacToi
KiCTKW XxapakTepHi 3Ha4eHHs Big 30 go 230 HU. Nposoanecs
po3paxyHOK MiHIManbHOI LWiNbHOCTI Yy AiNsHUi BEepXHBOT
CTiHKM, SIK 3HaYyLLOi ONA PO3BUTKY BHYTPILLIHbOPOITANbHNX
ycknagHeHb [11], HUKHBOT CTiHKW, ika MeXye 3 BEPXHbOK
Lenenow i Mae BenuKe 3Ha4YeHHs B 3yGonpoTesyBaHHI
ONs [O3yBaHHSA HaBaHTaXEHHsI Mpu iMnnaHTauii 3y6is [12]
i MedianbHOI CTiHKM, sika MeXye 3 MOPOXHWMHOK Hoca
i Mae 3Ha4YeHHs ONA BMKOHAHHA €HOOCKOMIYHWMX Xipyprid-
HUX yTpyyaHb [13].

Ona pospaxyHKy MiHIManbHUX AEHCUTOMETPUYHUX
MoKasHWKIB BUKOPWCTOBYBaNM MaKCUMarbHO MOBEPXHEBI
[0 MOPOXHUHU Masyxu TOYKW: ANA MefianbHOi CTiHKNM —
y AiNsHUi TPUPOAHOro CNoMyYeHHs, Ans BepPXHbOT — Ha MeXi
3 nareparnbHO0, A5 HWKHBOT — Ha MeXi 3 MedianbHOL0.

CratuctnyHa obpobka BMKOHaHa Ha MepcoHanbHOMY
komn'totepi Microsoft Office Excel 2010 poky (CLUA) 3
BMKOPUCTaHHAM METOAIB BapiauinHoi cTtaTucTukni. Bigno-
BiHICTb po3noginy HopMarnbHOMY BU3Hayanu 3a Kputepiem
Shapiro — Wilk's test, skuin nokasas, wo BUOIpkM ONU3bKi
[0 HOpMarbHOro Po3nogainy.

MepeBipka BUKOHyBanacb 3a [JOMOMOIOK Mporpammu
Attestat 12.0.5.

Tak, 3a XxodoM nepesipkn BIANOBIAHOCTI po3noginy
[0 HOPMasbHOIO BUSIBMIEHO, WO 3HA4YeHHst ctatuctukm W
i KpuTnyHe 3HayeHHa W(4) popiBHOBanu B nepulin go-
cnigxysaHin rpyni — 0,98 ta 0,67, y apyrin rpyni — 0,94
Ta 0,07, B TpeTin — 0,94 Ta 0,13,140 fano 3MOry He Bigxu-
NATU rinoTe3y NpPo HOpMaribHICTb PO3nogainy.

CraTucTnyHi NokasHUKM NpeacTasneHi y opmati M + o,
ne M — cepegHst apudMeTnyHa BENMYNHA, G — CTaHOapTHE
BioxuneHHsi, t-kputepin CrtbiogeHTa. CTaTtuUCTUyHa pis-
HALS MK JOoChigXyBaHMMU MOKa3HUKaMK BBaXaracs
poctosipHoto npu p < 0,05.

genic maxillary sinusitis, 10 patients with chronic maxi-
llary non-polyposis sinusitis of rhinogenic etiology,
combined with hyperplasia of the sinus mucosa up to 1 cm.
The control group comprised 10 patients with physiolo-
gical condition of maxillary sinuses who were referred
to CT for another cause, not related to diseases of
the ENT-organs.

It should be noted that the group of odontogenic sinusitis
included patients with violation of the integrity of the
Schneiderian membrane and with the presence of
a purulent process in the maxillary sinus. All patients
underwent a full range of tests and treatment in accor-
dance with the order No. 181 of the Ministry of Health
of Ukraine of 24.03.2009 «On approval of protocols
for medical care in the specialty «Otolaryngology».

The SCT scans were obtained from a Toshiba
Aquilion-4 device. It is a multi-slice CT scanner with the
feature of simultaneous data collection of 4 slices 0.5 mm
thick and featuring high performance with a full revolution
time of up to 0.4 s. The high-speed rotation mechanism
and the fast system reconstruction unit provide accelerated
data collection, which increases the scanner throughput.

All patients were equally divided by sex and age.
The age of patients ranged from 30 to 50 years. To assess
the minimal density of bone tissue during the CT study,
Hounsfield scale was used, given that according to
M. Hofner modern devices are able to cover 4096 shades
of gray, which represent different levels of density in units
of Hounsfield (HU) (water density is taken as 0 HU, and
air as 1000 HU) [10]. The physiological density of the
cancellous bone is characterized by values from 30
to 230 HU. The density in the area of the upper wall
was calculated as significant for the development of
intrabital complications [11], of the lower wall, which
borders on the upper jaw and is of great importance in
dentures for dosing the load during tooth implantation [12]
and the medial wall adjacent to the nasal cavity and
is important for endoscopic surgery [13].

Minimal densitometric indicators were calculated
using the points maximally superficial to the sinus cavity:
for the medial wall — in the area of natural junction, for
the upper — on the border with the lateral one, for the
lower — on the border with the medial one.

The obtained digital data were statistically processed on
the personal computer Microsoft Office Excel 2010 (USA)
by the methods of variation statistics. The conformity
of distribution to normal was determined by the
Shapiro — Wilk’s test, which showed that the samples
were close to normal distribution.

The check was performed using
Attestat 12.0.5.

Thus, in the course of checking the conformity of
the distribution to normal, it was found that the values
of statistics W and the critical value W(&) amounted in t
he first study group to 0.98 and 0.67, in the second group —
t0 0.94 and 0.07, in the third — to 0.94 and 0.13. The results
allowed not to reject the hypothesis of normal distribution.

Statistical values were presented as M + o, where M is
an average value, o is standard deviation, Student’s t-test.
Statistical difference between the analyzed values was
considered significant when p <0.05.

the program
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PE3YABTATU TA IX OBFTOBOPEHHS

Mig Yac npoBeneHoro gocnimxeHHs Gyna nigpaxoBaHa
MiHiMarnbHa LWiNbHICTb BEPXHLOI, HWXHbLOI i MegianbHOI
CTIHOK BEPXHbOLLIENENHOIO CUHYCY B YCiX 3a3Ha4yeHuX TO4-
Kax — opieHTupax y pisionoriyHnx ymoBax, Npu XpoHi4YHOMY
KaTapanbHOMY BEPXHbOLLENENHOMY CUHYCUTI, MPU XPOHiY-
HOMY OLOHTOr€HHOMY BEPXHbOLLENENHOMY  CUHYCUTI.
PesynbraTtv nogaHi B Tabnuuysx 1-3.

RESULTS AND DISCUSSION

In the course of the study, the minimal density of
the upper, lower and medial walls of the maxillary sinus
was calculated at all the above mentioned points — land-
marks in physiological conditions, in the cases of chronic
catarrhal maxillary sinusitis, in the cases of chronic
odontogenic maxillary sinusitis. The results are presented
in tables 1-3.

Tabnuus 1. MiHiManbHa LWiNbHICTb HWKHBOT CTIHKM BepXHboLLenenHoi nadyxu, HU
Table 1. Minimal density of the lower wall of the maxillary sinus, HU

HosonoriuHa rpyna Homep pocnimkenHs / Number of study

Nosologic groups 1 2 3 4

5 6 7 8 9 10

XPOHIYHWI OAOHTOTEHHUI
BEPXHbOLLENEnHNn CUHYCUT
Chronic odontogenic
maxillary sinusitis

101 115 80 96

51 89 89 94 90 79 88,4 13,5

XPOHIYHUI HENONINO3HMI
BEPXHbOLLENENHUIA CUHYCUT
Chronic non-polypoid
maxillary sinusitis

127 109 105 168

M 165 110 114 128 132 | 126,9 | 13,4

®izionoriyHunit cTaH
BEPXHbOLLENENHOT Nasyxu
Physiological condition

of the maxillary sinus

122 1M 138 113

123 121 158 144 130 127 | 128,7 | 21,6

Tabnuus 2. MiHimanbHa LWinbHICTb MeAianbHOI CTiHKM BepxHboLLenenHoi nasyxu, HU
Table 2. Minimal density of the medial wall of the maxillary sinus, HU

HosonoriuHa rpyna Howmep pocnimkeHHss /  Number of study

Hosologic groups 1 2 3 4

5 6 7 8 9 10

XPOHIYHUA OQOHTOreHHUI
BEPXHbLOLLENENHUI CUHYCUT
Chronic odontogenic
maxillary sinusitis

69 115 137 82

98 95 113 82 69 115 96,2 19,5

XPOHiYHUI HEMONINO3HWI
BEPXHbOLUENENHNIN CUHYCUT
Chronic non-polypoid
maxillary sinusitis

97 145 110 130

109 116 136 145 144 122 | 1254 | 16,3

®igionoriyHmm ctaH
BEPXHbOLLENenHoi Nasyxu
Physiological condition

of the maxillary sinus

93 138 145 107

118 137 154 89 93 138 | 1274 | 23,2

Tabnuusa 3. MiHimanbHa LWinbHICTb BEPXHbLOI CTIHKM BepxHboLlenenHoi nazyxu, HU
Table 3. Minimal density of the upper wall of the maxillary sinus, HU

HosonoriyHa rpyna Howmep pocnimkeHHss / Number of study

Hosologic groups 1 2 3 4

5 6 7 8 9 10

XPOHIYHWI OJOHTOTEHHUI
BEPXHbOLLENENHUA CUHYCUT
Chronic odontogenic
maxillary sinusitis

170 144 122 151

188 184 124 189 174 204 165 26,9

XPOHIYHUI HEMONINO3HUIN
BEPXHbOLLENENHUA CUHYCUT
Chronic non-polypoid
maxillary sinusitis

134 181 162 165

172 167 181 150 196 161 166,9 | 16,4

dizionoriyHnii ctaH
BePXHbOLLENenHoi nasyxu
Physiological condition

of the maxillary sinus

190 130 210 165

168 196 178 167 152 200 | 175,6 23
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BusHa4yeHo MiHIManbHy LWiNbHICTE HWKHBOI  CTiHKK
BEPXHbOLLENENHOI Nadyxu, aka JopiBHIOBana: B gisionoriy-
HUX ymoBax — 128,7 + 21,6 HU, npu opoHTOreHHomy
BepXxHboLlernenHomy cuHycuti — 88,4 + 13,5 HU, npwu xpo-
HiYHOMY KaTapanbHOMY BEPXHbLOLLENENHOMY CUHYCUTI —
126,9 + 13,4 HU (tabn. 1). Takox obymcneHa miHimanbHa
LWiNbHICTb BEPXHBOI CTiHKK, AKa cknana: 175,6 £ 23 HU,
166,9 + 16,4 HU, 1659 + 26,9 HU (tabn. 3) i MiHi-
MarnbHa LWinbHiCTb MegianbHOi cTiHkM: 131,8 + 23 HU,
127,4 + 23,2 HU, 96,2 + 19,5 HU BignoBigHo 40 HaBeaeHoOro
BULLIEe NOpSAKy (Tabn. 2).

BuaBneHo, WO MakcumanbHOW B PisionoriyHuX
yMoBax € MiHiMarnbHa LWiNbHICTb BEPXHbLOI CTIHKA BEPXHBO-
wenenHol nasyxu, MiHIManbHOK — HWXHbOI CTiHKM.
BusiBunocs, Lo npy XpOHIYHOMY KaTaparbHOMY BEPXHbO-
LenenHoMy CUHYCUTI MiHIManbHa LWiMNbHICTL  HUXHBOT
CTiHKM BCbOro nuwe Ha 2 %, BepxHbOoi — Ha 5 %,
mMegianbHOT — Ha 4 % OOCTOBIPHO 3HWXYETLCA Y NMOPIBHAHHI
3 He3MiHEHOK nasyxol, a Mnpu OAOHTOreHHin npupogi
BEPXHbLOLLENENHOr0 CUHYCUTY Liei nokasHuk cknas 31 %
Y HWXKHbOI CTiHKKW, 27 % Yy [inaHui megianbHoi. [JocuTb
cTabinbHOW 3anuuwanacs TifbKM MiHiManbHa LWinNbHICTb
BEPXHbOI CTiHK/ BEPXHbOLLENENnHOro CuMHyca, BOHa 3HW-
3unacs no BifHOLLEHHIO A0 idionoriyHoi nuwe Ha 6%.

Ha cborogHi BU3Ha4YeHHS LLiNbHOCTI KiCTKOBOI TKAHUHMU
CTiIHOK BEPXHbOLUENENHOI Nasyxu MOxe CTaTu KHYOBUM
AN OiarHOCTMKM Pi3HUX hOPM BEPXHLOLLENENHOTO CUHY-
cuty. Bigomumu € gocnimpkeHHs 6yaoBn BepXHbOLLENEnHOT
nasyxv npu OOOHTOreHHoMmy cuHycuTi [14, 15] Ta HasiTb
BU3HAYEHHS LWiNMbHOCTI NPy PO3BUTKY MILETOMW B Masyci
[16, 17] 3a paHMMKM KOHYCHO-MPOMEHEBOI KOMM IOTEPHOI
Tomorpadii. [JaHe AoCnigKeHHSA BigpI3HAETbCA TUM, WO
NPUCBSAYEHE BUBYEHHIO Ta MOPIBHAHHIO AEHCUTOMETPUYHOT
CTPYKTYpPWU NPV BEPXHbLOLUENEMHNX CUHYyCUTax $K PUHO-
FEHHOI, TaK i ogoHTOreHHoi etionorii. [lo Toro x 6a3yeTbcs
BOHO Ha pesynbratax chipanbHOi KOMIMTIOTEPHOI TOMO-
rpadii, Wo Aae 3Mory getanbHO Ta TOYHO MigpaxysBaTu
came MOKa3HWKU LWiNbHOCTI KICTKOBOI TKaHWHW. ABTOMa-
TMYHa 06pobka MeauyHMX 300pakeHb BCE 4YacTille CcTae
KINOYOBOIO B X iHTEpnpeTauii Ans oTpMMaHHSA 06'€eKTUBHUX
JaHux ana BegeHHs xBoporo [18, 19], nporHo3yBaHHA
nepebiry natonoriyHoro npouecy [20, 21] y Tomy uncni y
HaBKOMOHOCOBWX Nasyxax. [22].

[MaTonoriyHi npouecn poToBOI NOPOXKHUHWN MatOTb Pi3HO-
MaHiTHy €Tionorito, 4acTo 3 MOPYLEHHAM MiKPOLIMPKY-
nauii [23], po3BuTKOM GakTepianbHUX YycknagHeHb [24],
0CcobnMBO 3a HasiBHOCTI LWKIANMBUX 3BUYOK [24, 25] Ta
BnnmBy dpisionoriyHnx [26] abo HecnpusaTInBMX dak-
TopiB [27]. AK BMAOHO i3 AOCRIAKEHHSA, NPU O4OHTOrEHHIN
npupoai Po3BUTKY NaTOMOrYHUX CTaHiB y nasyci CyTTEBO
3HWXKYIOTbCA OEHCUTOMETPUYHI  MOKa3HWKW, MpU YoMy
MakCMMarnbHO — Y AINSHUI HWKHBOI CTiHKW. TOX, 4OBORI
OnckytabenbHUM € MUTaHHA NPO NaTOreHeTUYHi Mexa-
Hi3MK, WO NPU3BOASATb 4O 3MiH i3 PO3BMTKOM OOOHTOrEeH-
HOr0 BEPXHbOLLENENHOTO CUHYCUTY. TakuM 4YMHOM, He
MOXXHa BUKITHOMUTU 3HMXKEHHS LLIMIbHOCTI SIK eTionoriYHoro
cdakTopa pO3BUTKY OOOHTOFEHHOIO YPaKEHHS nasyxu.
Lle npunyweHHa moxe OyTv NigTBEpXEHO npu Aetanb-
HoMy BuBYeHHI CKT nauieHTiB KOHTPOMbLHOI rpynun, y siKUX
BEpXiBKM KOpEeHiB 3y6iB BM3Hayanucb y nasyci, Ta ue He
NpPU3BOAMIIO OO CYTTEBUX MATOMOMYHUX 3MiH Yy BEPXHbO-
LenenHin nasyci i 6yno BapiaHTOM (i3iONOriYHOrO CTaHy.
YBary npuBeptae akT, o y Takux ocib, HaBiTb 3a isio-
NOTYHNX YMOB, LWIMbHICTE KICTKOBOI TKaHWHWU HWXKHBLOT
CTiHKM € gello mMeHwow. MoxnmBo, came LUM i MOSACHIo-
€TbCS BinbLl CTPIMKE 3HWKEHHS LUINBHOCTI NPU PO3BUTKY

The minimal density of the lower wall of the maxillary
sinus was determined, which was equal to 128.7 £ 21.6 HU
in physiological conditions, 88.4 + 13.5 HU in odonto-
genic maxillary sinusitis, 126.9 + 13.4 HU in chronic
catarrhal maxillary sinusitis (Table 1). The minimal density
of the upper wall was also calculated — 175.6 £+ 23 HU,
166.9 + 16.4 HU, 165.9 + 26.9 HU (Table 3), as well as
the minimal density of the medial wall — 131.8 £ 23 HU,
1274 + 23.2 HU, 96.2 £+ 19.5 HU according to the
order above (Table 2).

The study showed that the maximum in physiolo-
gical conditions is the minimal density of the upper wall
of the maxillary sinus, the minimum is the lower wall.
The minimal density of the lower wall was shown to
undergo a statistically significant reduction in chronic
catarrhal maxillary sinusitis only by 2 %, the upper by 5 %,
the medial by 4% compared with the normal sinus, but
with the odontogenic nature of maxillary sinusitis, this
figure was 31 % in the lower wall, 27 % in the medial region.
Only the density of the upper wall of the maxillary sinus
remained quite stable, it decreased relative to the
physiological one only by 6 %.

To date, determining the bone density of the walls of
the maxillary sinus can be key for diagnosing various
forms of maxillary sinusitis. There are studies of the struc-
ture of the maxillary sinus in odontogenic sinusitis [14, 15]
and even determining the density during the development
of mycetome in the sinus [16, 17] according to cone-beam
computed tomography. This study differs in the fact that
it is devoted to the analysis and comparison of densito-
metric structure in maxillary sinusitis of both rhinogenic
and odontogenic etiology. In addition, it is based on the
results of spiral computed tomography, allowing to calculate
in detail and accurately the values of bone density.
Automatic processing of medical images is increasingly
becoming key in their interpretation to obtain objective
data for patient management [18, 19], predicting the course
of the pathological process [20, 21], including in NS [22].

Pathological processes of the oral cavity have a variety
of etiologies, often with impaired microcirculation [23], the
development of bacterial complications [24], especially in
the presence of harmful habits [24, 25] and the influence of
physiological [26] or adverse factors [27]. As can be seen
from the study, the odontogenic nature of the development
of pathological conditions in the sinus significantly reduces
densitometric parameters, with the maximum in the area
of the lower wall. Therefore, the question of pathogenic
mechanisms resulting in changes with the development
of odontogenic maxillary sinusitis is quite debatable. Thus,
it is impossible to exclude a decrease in density as
an etiological factor in the development of odontogenic
lesions of the sinuses. This assumption can be confirmed
by a detailed study of the SCT of patients in the control
group, that had the tips of the tooth roots identified in
the sinus and this did not lead to significant pathological
changes in the maxillary sinus and was a variant of the
physiological condition. Attention is drawn to the fact that
in such individuals, even under physiological conditions,
the bone density of the lower wall is slightly lower. Perhaps
this explains the more rapid decrease in density with
the development of odontogenic pathological processes.
Thus, people with low bone density and the location of
teeth roots in the maxillary sinus need maximum attention
in terms of the development of odontogenic maxillary
sinusitis and its complications. It is possible that this
cohort of individuals should be recommended additional
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OLOHTOreHHMX MaTonoriyHmMx npouecis. OTxe, came noan
i3 HM3bKOI LUINBHICTIO KICTOK i po3TallyBaHHSAM KOpPEHIB
3y6iB y BEpXHbOLLENENHi nasyci NoTpebyTe Makcnumarb-
HOI yBarv oo po3BUTKY OLOHTOrEHHOrO BEPXHbOLLEnen-
HOro CUHYCWUTY Ta MOro yckrnagHeHb. MoxnuBo, came Uin
koropTi oci6 cnig 6yno 6 pekomeHayBaTy AO0ATKOBI METOAM
pocnigkeHHss Ta nposefeHHs CKT nepen Oyob-skvmu
nikyBanbHO-giarHOCTU4YHMMK npoueaypamu [28, 29].

LliikaBumn € i 3MiHW LEHCUTOMETPUYHMX MNOKAa3HWUKIB
Npu XpPOHIYHOMY BEPXHbLOLLENEnHOMY CUHYCUTI PUHOTEHHOT
i opgoHTOreHHoi etionorii. HalcTabinbHILLMM € noKasHUK
MiHiManbHOI LWiNbHOCTI BEPXHbOI CTiHKW BepxHboLLenen-
HoT nmasyxu. BoHa 3miHieTbCcs 3 166,9 + 16,4 HU pgo
165,9 + 26,9 HU, wo ctaHoBuTb nnwe 1 %. WinbHicTb xe
HWKHBOI CTiHKM focToBipHO (p < 0,05) € HanbinbLu MiHMMBOO
i 3HMKYeTbCst Ha 30% MpuU OQOHTOrEHHI NPUMPOAI 3axBOpPIO-
BaHHS B MOPIBHSAHHI 3 pnHoreHHot. WinbHicTe MegiansHoOi
CTiHKM gocToBipHO (p < 0,05) 3HMXyeTbCA Ha 24,5 %.

[aHa meToaMKa BMMIPHOBAHHS LUIMIbHOCTI KICTKOBOI
TKaHWHM MoXe OyTn gonoBHeHa iHwuMK, [29-31] Ta gocnia-
KeHa npu GaraTbOX IHWWX NATOMIOMNYHUX CTaHax Ta nig
BMIIMBOM AesIKMX pedoBUH [32—34], npu HasiBHOCTI ocobnu-
BOCTel iHAMBIAyanbHOro po3BUTKY B AUTAYOMy abo nignit-
koBoMy BiLi [25, 35, 36] konu BigbyBaeTbcA OpMyBaHHS
ckeneta abo B oci®6 moxwunoro BiKy Mg BNAYBOM FOPMO-
HanbHUX nopyweHb [26]. Pesynstatv nposegeHoro Ao-
CMigXeHHA NiATBEPXYTbCA | nonepefHiMu poboTamu,
y SKMX LWiMbHICTb BM3Ha4anacb 3a [AOMNOMOrow MeTogy
nigpaxyHKy HeBuaHaveHocTi [37].

Takum YMHOM, CTabINbHICTb LWiNbHOCTI BEPXHBOI CTiHKK
BEPXHbOLLENENHOI Ma3yxu [J03BONSE MNPUMNYCTUTH, LWO
pV3UK PO3BUTKY BHYTPILUHLOOPOITANbHNX YCKNagHeHb €
NpubnM3HO OJHAKOBMM SIK Yy BUMAOKax PUHOTEHHOro, Tak i
y BUNazKax OA0HTOrEHHOro XPOHIYHOTO BEPXHBOLLENENHOTO
CUHYCUTY. MIHNMBICTE LWINBHOCTI HWXHBLOI CTiHKM [ae
MOXINUBICTb NPUMYCTUTUN NETKICTb PO3NOBCIOIKEHHS iHEK-
LiHMX NPOLECIB i3 MOPOXHMHU POTa A0 BEPXHbOLLENEenHOoI
nasyxu i3 po3BUTKOM MoAanbLUMX YCKNaAHEeHb SK Y nogen
6e3 cynyTHix 3axBoptoBaHb [38], Tak i NMpu HasBHOCTI
dakTopiB pusmky [39, 40].

OcobnmBe 3Ha4YeHHs1 Mae BUPaXeHa MIHMMBICTb LWinb-
HOCTi HWXKHBOT CTIHKM BEpPXHbOLLENenHoi nasyxu, Wo cnig
6patn go yBaru y ctomarororii npy [03yBaHHi HaBaHTa-
XXeHb nig yac imnnaHTauii 3yois.

BUCHOBKMU

1. MigpaxoBaHi @isionoriyHi  MiHIManbHi  AeHCUTO-
METPWUYHI MOKA3HWKM HUXKHBbOT, MeAiarnbHOI, BEPXHbOI CTIHOK
BEpXHbOLLenenHoi nasyxu, ski cknanu: 128,7 £ 21,6 HU
131,8 + 23 HU, 175,6 + 23 HU BignosigHo. OTxe, Han-
HWXYY MiHIManbHy LWiNbHICTb Mae HWXHS CTiHKa, a Hau-
BULLY — BEPXHSI.

2. Tlpy XpOHIMHOMY OAOHTOreHHOMY BepXHbOoLLenen-
HOMY CWHYCMUTi BM3HA4Ya€ETbCS MaKCMMarnbHe [OCTOBipHE
3HWKEHHS MiHIManbHOI LWINbHOCTI 1K HWKHBOI (Ha 31 % B
MOPIBHSHHI 3 HOpPMarbHO Na3yxoto i Ha 30 % B NOPIBHSAHHI
3 XPOHIYHMM ra¥iMOPUTOM PWHOrEeHHOI Mpupoan), Tak i
MefianbHOI CTiHKM Ha 27 % i 24,5 % BignosigHo.

3. BigHOCHO cTabinbHOK € LWiNbHICTb BEPXHBbOT CTiHKM
B YyCiX JocnigXyBaHuX rpynax xBopux. BoHa 3HmxyeTbcs
ycboro nuwe Ha 5 % npu XpoHIYHOMY KaTaparnbHOMY
BEPXHbOLLENENHOMY CUHYCUTI PUHOrEHHOT npupoau, i Ha
6 % npv OOOHTOreHHin opmi, MOPIBHAHO 3 He3MiHe-
HOO Masyxoto.

methods of testing and performing SCT before any medical
and diagnostic procedures [28, 29].

Changes of densitometric indicators in the cases of
chronic maxillary sinusitis of rhinogenic and odontogenic
etiology are also interesting. The most stable is the density
of the upper wall of the maxillary sinus. It varies from
166.9 = 16.4 HU to 165.9 + 26.9 HU, which is only 1 %.
The density of the lower wall (p <0.05) is significantly
the most variable and decreases by 30% in the odontoge-
nic nature of the disease in comparison with rhinogenic
one. The density of the medial wall significantly (p <0.05)
decreases by 24.5 %.

This method of bone density measurement can be
supplemented by others [29-31] and studied in many
pathological conditions and under the influence of certain
substances [32-34], in the presence of features of indivi-
dual development in childhood or adolescence [25, 35, 36]
when the skeleton is formed or in elderly under the
influence of hormonal disorders [26]. The results of this
study are confirmed by our previous ones, in which density
was calculated by method of uncertainty estimation [37].

Thus, the stability of the density of the upper wall of
the maxillary sinus suggests that the risk of development
of intraorbital complications is approximately the same
as in the cases of both rhinogenic and odontogenic
chronic maxillary sinusitis. The variability of the lower walls’
density suggests the possibility of the infection spreading
from the oral cavity to the maxillary sinus with the deve-
lopment of further complications in people without
comorbidities [38], as well as those who have risk
factors [39,40].

Of particular importance is the pronounced variability
in the density of the lower wall of the maxillary sinus,
which should be taken into account in dentistry when
dosing loads during insertion of dental implants.

CONCLUSIONS

1. Calculation of minimal physiological densitometric
parameters of the lower, medial, upper walls of the maxi-
llary sinus showed the following results: 128.7 + 21.6 HU
131.8 £+ 23 HU, 175.6 £+ 23 HU, respectively. Thus, the
lower wall has the lowest density, and the upper one has
the highest.

2. Chronic odontogenic maxillary sinusitis is associ-
ated with the maximum significant decrease in minimal
density of the lower (31 % compared to the normal sinus
and 30 % compared to chronic sinusitis of rhinogenic
nature), as well as the medial wall by 27 % and 24.5 %,
respectively.

3. The minimal density of the upper wall is relatively
stable in all study groups of patients. It is reduced by only
5 % in chronic catarrhal maxillary sinusitis of rhinogenic
nature and by 6 % in odontogenic form compared with
the unchanged sinus.
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