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PE3IOME

AKTyanbHicTb. AHATOMiYHMIA 3B'SI30K MiX 3afHiMW BepxHboLUenenHnmu 3ybamum
Ta BEpXHbOLLEMENHO Ma3yxolw Mae Bernuke KhiHiYHe 3Ha4eHHs Yy CTomatonorii,
OTONapUWHIronorii Ta WwenenHo-nuueBIn Xipyprii.

Meta po6oTuM — JocniguTu aHaTOMiYHi B32EMOBIOHOLLEHHSI MK KOpeHsiMu 3y6iB
i BEPXHbOLLENENHO Ma3yxol 3a [OMOMOrold KOMM'IoTepHOI Tomorpadii Ta ouiHuTh
TXHE KNiHiYHEe 3HaYeHHS.

Matepianu Ta meToau. [poBeaeHo peTpocnekTuBHMIA aHania 120 cnipanbHUX CKaHiB
KOMM'IOTEPHOI ToMorpacpii gopocnux nauieHtiB Bikom 20-75 pokis. BumiptoBanu
BiiCTaHb BiJ BEPXiBOK KOpPEHIB A0 AHa na3yxu, TOBLUUHY KICTKOBOI NMNAaCTUHKK, CTYMiHb
BUCTYMaHHsI KOPEHIB Y MOPOXHMHY Ta MOPGOMETPUYHI NapameTpu Nasyxu.
Pesynbratn. HawTicHilWMA 3B’A30K i3 AHOM Masyxy BUSIBMEHO Yy Meplumx i ApYyrux
MornisipiB, 0cobnnBo B Me3ianbHO-LLIYHOrO KopeHsi neporo monspa. Y 12% sunagkis
BiICYTHS CyUinbHa KiCTKOBa NracTuHKa MiXk KOpeHsiMu Ta nasyxot. Bikoe 36inbLueH-
HS1 MHeBMaTu3auil NpM3BOAWMIO A0 3MEHLUEHHS TOBLUMHU KICTKM Y AiNSHUI AHa nasyxu,
ToAi sk 06’eM Masyxu HeraTMBHO kopentoBaB i3 ii ToBwwmHow (r = —0,58, p < 0,001).
Mpsime BUCTymaHHS KOpEHIB Yy Ma3yxy acouiioBanocs 3 MiABULLEHUM PU3UKOM
ofoHTOreHHoro ranmoputy (p < 0,01).

BucHoBku. B3aemo3B’s130k Mix kOpeHsiMu 3agHix 3ybiB i BEpXHbOLLENENHOK Na3yxoto
XapaKkTepu3yeTbCs 3HAYHOW iHAMBIAyanbHOKW BapiabenbHicTio. [lepegonepadiiHa
OUiHKa KOMM'IOTEPHMX TOMOrpaMm € OOGOB’S3KOBOK ANS NMaHyBaHHS NiKyBaHHSA
B €HAOAOHTIl, iMnnaHTonorii Ta Xipyprii nas3yx 3 METOK 3HWKEHHS PU3NKY YCKNaaHEHb.

KanawHuk-BakyneHko HO.M., MobepexHuk IA., CyxiHa I.C., Koteneseub A.B., Anekceesa B.B. MopdomeTpuyHi
0cobnMBOCTi B3aEMO3B’sI3KYy KOPEHIB 3y6iB i3 BEpXHbOLLENenHow nasyxow. Xapkiecbkull cmomamoroaidHull
xypHan. 2025. T. 2, Ne 3(5). C. 390-401. DOI: https://doi.org/10.26565/3083-5607-2025-5-10
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ABSTRACT

Background. The anatomical relationship between the posterior maxillary teeth and
the maxillary sinus is a subject of major clinical relevance in dentistry, otolaryn-
gology, and maxillofacial surgery.

Purpose — of our work was to investigate the anatomical relationship between
tooth roots and the maxillary sinus using computed tomography and to assess its
clinical significance.

Materials and Methods. A retrospective analysis of 120 spiral scans of computer
tomography from adult patients aged 20-75 years was conducted. Measurements
included the distance from root apices to the sinus floor, thickness of the cortical
plate, degree of root protrusion into the sinus, and morphometric parameters
of the sinus.

Results. The closest association with the sinus floor was found in the first and second
molars, particularly the mesiobuccal root of the first molar. In 12% of cases, no con-
tinuous cortical plate was present between the roots and the sinus. Age-related
pneumatization resulted in reduced sinus floor thickness, while sinus volume nega-
tively correlated with bone thickness (r = —0.58, p < 0.001). Direct root protrusion into
the sinus was significantly associated with odontogenic sinusitis (p < 0.01).
Conclusions. The relationship between posterior tooth roots and the maxillary
sinus shows high individual variability. Preoperative evaluation of a computer tomo-
gram is essential for treatment planning in endodontics, implantology, and sinus surgery

to minimise complications.

For citation:

Kalashnyk-Vakulenko YuM, Poberezhnik GA, Sukhina IS, Kotelevets YaV., Alieksieieva VV. Morphometric features
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BCTYN

AHaTOMiYHUIA 3B’'A30K MiX 3ybamu Ta BEpXHbO-
LLenenHo na3yxol Mae Benuke KiiHiYHe 3Ha4YeHHSA
y CTOMaTOrOrii, OTONMAPVHIONOrii Ta LenenHo-nuueBin
xipyprii [1]. [HO BepxHbOLLENenHoi na3yxu po3Tallo-
BaHe y 6esnocepenHin 6GnM3bKOCTIi 4O BEpXiBOK npe-
MOMSApIB i MONSApiB, a B [OEsKUX BunNagkax KoOpeHi
MOXYTb BMCTyNnaTu B MNOPOXHMHY na3yxu abo OyTtn
BiJOKPEMIMEHMMMN NULLE TOHKUM LLIAPOM KIiCTKOBOI TKa-
HUHK [2]. Takui TicHMI TonorpadiyHMn 3B’A30K CTBOPIOE
AK (PYHKLOHanbHY B3aEMO3arnexXHiCTb, TaK i NOTEHLiINHNIA
LWNSX ANsi NaToNoriYHnX NpoLecis.

3 eHOOAOHTMYHOI TOYKM 30py, BapiabenbHIiCTb Y BiA-
CTaHi M KOpeHaMM Ta nasyxor GesnocepegHbO MOB'A-
3aHa 3 YCKNagHeHHAMW, TakMMu sK nepdopaudis gHa
nasyxu nig 4ac JnikyBaHHS KOpPEHeBWMX KaHaniB, npo-
HWKHEHHS €HAOOAOHTWYHMX MaTtepianiB Yy MOPOXHUHY
nasyxm Ta OCOONMBOCTI [iarHOCTMKa O[OHTOrEHHOro
4n puHoreHHoro 6GonboBoro cuHgpomy [3]. [detanbHe
3HaHHS aHaTOMil Ui€l AiNsHKM € KPUTUYHO BaXkNMBUM
nNUTaHHAM Ansa 6e3ne4yHoro  epeKTMBHOro nikyBaHHSA [4].

B imnnaHTONOrii BMCOTa KiCTKM MiX anbBeonsap-
HUM rpebeHem i OHOM nasyxu € KIOYOBUM YUMHHWKOM
y MnaHyBaHHi NikyBaHHA. HepocTtatHa BucoTa KiCTKM
MoXe noTtpebyBaTv npoueayp NIOHATTS AHa nasyxu
(cvHyc-nipTuHry). ToyHe MOpPGOMETPUYHE PO3YMiHHS
TOBLMHM OHa Na3yxu Ta ii BapiabenbHOCTi B nonynsauii
SK B LINOMYy, TaK i B OKpEMUX BMNagkax, MOXe 3Ha4yHO
NiBULMTA LIAHCU YCMIWHOI iMnnaHTauji, 3HU3NTKM pu-
3MKM Nig 4Yac onepauii Ta MiHiMi3yBaTK nicnsonepa-
UifHI ycknagHeHHs [5].

OLOHTOreHHMIN ranMopuT, 3a PISHUMWU [Kepenamu,
ctaHoBUTb A0 40% XPOHiIYHMX IH(EKUiN BepxHbOLLe-
nenHux nasyx [6, 7]. IHdekuii, noB’asaHi 3 kKOpeHAMM,
nepianikanbHi ypaxeHHs Ta ATPOreHHi CTOMaTonoriyHi

INTRODUCTION

The anatomical relationship between the posterior
maxillary teeth and the maxillary sinus is a subject
of major clinical relevance in dentistry, otolaryngology,
and maxillofacial surgery [1]. The floor of the maxillary
sinus is in close proximity to the apices of the premolars
and molars, and in some cases, the roots may protrude
into the sinus cavity or be separated only by a thin layer
of bone [2]. This intimate topographic association creates
both functional interdependence and a potential pathway
for pathological processes.

From an endodontic perspective, the variability in
root-sinus proximity is directly linked to complications
such as perforation of the sinus floor during root canal
instrumentation, extrusion of endodontic materials into
the sinus cavity, and misdiagnosis of odontogenic versus
rhinogenic pain syndromes [3]. Detailed knowledge of
this anatomy is therefore critical for safe and effective
endodontic treatment in the posterior maxilla [4].

In implantology, the available bone height between
the alveolar crest and the sinus floor is a key determinant
for treatment planning. Inadequate vertical bone dimen-
sion may necessitate sinus augmentation procedures
such as sinus lift surgery. A precise morphometric
understanding of sinus floor thickness and its varia-
bility across populations can significantly improve the
predictability of implant success, reduce intraoperative
risks, and minimize postoperative complications [5].

Regarding sinus pathology, odontogenic maxillary
sinusitis accounts for up to 40% of chronic maxillary
sinus infections [6, 7]. Root-related infections, peri-
apical lesions, and iatrogenic dental interventions may
directly spread to the sinus due to thin or dehiscent
sinus floors. The identification of anatomical risk factors
through radiological evaluation can thus aid in early
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BTPy4YaHHs MOXYyTb 0Ge3nocepegHbO MOLIMPHOBATUCS B
nasyxy, Lo NoB’si3aHe 3i CTOHLEHHSAM 1T HUXKHBOI CTiHKM
abo 3 HasiBHICTIO B Hilt gedpekTiB. BusiBneHHs aHaToMiy-
HUX PaKTOPIB PM3UKY 3a JOMOMOrOK pafionoriYyHoro 4o-
CNigXXEeHHsT MOXEe CMpUATU paHHIN aiarHocTuui Ta npo-
dinakTuli ycknagHeHb, iHAMBIgyansHoMy nigbopy niky-
BaHHSA — SIK XipypriyHoro, Tak i kKoHcepBaTusHoro [8, 9].

[Monpun Bu3HaHY KMiHIYHY BaXNMBICTb, AOCHIOKEHHS
4acTo BWSIBMSKOTb CYTTEBY iHAMBIAyanbHy Bapiabenb-
HiCTb Y CMiBBIOHOLLIEHHI MiXX KOpeHsIMU 3y6iB i BEPXHbO-
LLenenHOoIo Nnasyxoto, WO 3anexuTb Big BiKy, cTaTi, Kpa-
HiodpauianbHOT Mopdonorii Ta aHatomii nasyxu [10].
BypxnuBun po3BUTOK cnipanbHOi KOMM'IOTEPHOI TOMO-
rpadii (KT) i meTodiB TpUBMMIPHOI pPEKOHCTPYKUIT OaB
3MOry 3A4iMCHIOBaTU  TOYHY MOPAOMETPUYHY  OLLIHKY,
BiZLKPUBAOYMN HOBI 3HAHHSA NPO Ui aHaTOMiYHi Bapiauii [11].

MeTta po60TM — BUMBYEHHS aHATOMIYHMX B3AEMO-
BiAHOWEHb MiX KOpeHsIMM 3ybiB Ta HUXHbLOK CTIHKO
BepXHboOLUenenHoi nasyxu Ha ocHoBi KT-mopdometpil
3 BM3HAYEHHSIM TOBLUMHW KiCTKW CTiHKW, Bapiabenb-
HOCTi OHa nasyxm Ta IiXHbOrO KIiHIYHOrO 3Ha4YeHHA
B €HOOAOHTII, iMnnaHTonorii Ta nikyBaHHi OOOHTOreH-
HUX PUHOCUHYCUTIB.

MATEPIAAU TA METOAU AOCAIAXEHHA

Lle mMopdomeTpuyHe [oCnigKeHHA [pyHTyBanocs
Ha peTpocnekTMBHOMY aHanisi cnipanbHux KT, BuMKO-
HaHWX i3 AiarHOCTU4HOK MeTow B [lepaBHin ycTa-
HOBi «IHCTUTYT 3aranbHOi Ta HeBigKNagHoi Xipypril
im. B.T. 3anueBa HauioHanbHOi akagemii MeguyHUX
Hayk YkpaiHun». byno BkntoveHo 3aranom 120 KT-ckaHiB
popocnux nauienTiB (Bikom 20-75 pokis). MNpeactaBneHi
obuaBi cTaTi; BUKNOYanNMca nauieHTM i3 WenenHo-
NVMLEBUMN TpaBMamu, BPOMKEHUMWU aHOManisgMu, nyx-
NIMHHUMW  ypaXXeHHsIMM abo 3 icTopieto  XipypriyHuX
BTPYyYaHb Yy AiNsHLUi BEPXHbO-LLENEnHoi nasyxu.

Yci 06CTeXEHHs1 NPOBOAMMM Ha MynbTUCipanbHOMY
KT-ckaHepi (Toshiba Aquilion, Anowis) 3 Takumu na-
pameTpamu: ToBLMHA 3pidy 1,0 MM, anroputMm BMCOKOI
PO34iNbHOCTI ANs KICTKOBUX CTPYKTYP, MyNbTUMNMAHapHI
PEKOHCTPYKUIi B akcianbHii, KOpoHanbHiA Ta caritanb-
HiM nnowmHax. Oani ekcnoptyBanu y dopmati DICOM
i aHanisyBanu 3a [JOMOMOrOK CcreLianizaoBaHoro mnpo-
rpamHoro 3abesneveHHs (RadiAnt DICOM Viewer) [12]
3 MOXIUBICTIO 3D-pEKOHCTPYKLI.

Ans  KoxHo20 nayieHma 9Qocnidxysanucss maki
napamempu:

1. BepTukanbHa BigCTaHb MK BepxiBKamu KOpPEHiB
nepworo W Apyroro npemMonspis, nepLworo, Apyroro
Ta TPETLOro MOSISAPIB | IHOM BEPXHBOLLIENENHOI Nadyxu.

2. HasBHicTb abo BiACYTHICTb KOPTUKamNbHOI KiCTKO-
BOI NMITACTUHKK, O BiaAinse BepxiBKy KOPeHs Big NOpoXx-
HVHW Nasyxu.

3. ToBWMHaA KICTKM QHa nasyxu B AinsHUi, npunernin
[0 KOXXHOTFO KOpeHs 3aHix 3y0iB.

4. CTyniHb BUCTYMNaHHS KOPEHIB Y NOPOXHUHY Nasyxu
(knacudpikauis):

— BiCYTHICTb KOHTaKTy (BiACTaHb > 2 MM),

— TICHWA KOHTaKT (£ 2 MM MpW iHTaKTHIA KiCTKOBIN
nnacTuHLi),

— NpopwvB (BepxiBka KOPEHsI BUCTYMaE B MOPOXHUHY
nasyxm).

diagnosis, prevention, and tailored surgical or conser-
vative management [8, 9].

Despite the recognized clinical importance, studies
often reveal substantial individual variability in the
relationship between teeth roots and the maxillary sinus,
influenced by age, sex, craniofacial morphology [10],
and overall sinus anatomy. Advances in spiral computed
tomography (CT) and three-dimensional reconstruc-
tion techniques have enabled precise morphometric
assessment, providing new insights into these anato-
mical variations [11].

Objective — to investigate the anatomical relation-
ship between maxillary posterior teeth and the maxillary
sinus using CT-based morphometry, with special atten-
tion to bone thickness, sinus floor variability, and their
clinical implications in endodontics, implantology, and
sinus disease management.

MATERIALS AND METHODS

This morphometric study was based on a retro-
spective analysis of spiral CT scans performed for di-
agnostic purposes at the State institution «V.T. Zaitsev
Institute of General and Emergency Surgery of National
Academy of Medical Sciences of Ukraine». A total of
120 CT scans of adult patients (age range: 20-75 years)
were included. Both sexes were represented, with
exclusion of individuals with maxillofacial trauma,
congenital anomalies, neoplastic lesions, or a history
of surgical intervention in the maxillary sinus region.

All scans were obtained using a multislice spiral CT
scanner (Toshiba Aquilion, Japan) with the following
parameters: slice thickness 1.0 mm, high-resolution
bone algorithm, and multiplanar reconstructions in axial,
coronal, and sagittal planes. The datasets were expor-
ted in DICOM format and analyzed using specialized
imaging software with 3D reconstruction capabilities
(RadiAnt DICOM Viewer) [12].

The following parameters were assessed for each
subject:

1. Vertical distance between the root apices of the
first and second premolars, first, second, and third
molars, and the floor of the maxillary sinus.

2. Presence or absence of cortical bone plate sepa-
rating the root apex from the sinus cavity.

3. Thickness of the sinus floor bone in the area
adjacent to each posterior tooth root.

4. Degree of protrusion of dental roots into the sinus
cavity, classified as:

— no contact (distance > 2 mm),

— close contact (distance < 2 mm with intact
bony plate),

— protrusion (root apex extending into the sinus
cavity).
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JHodamkoeo aHanisysanucs:

1. Cratb i Bik nauieHTiB Ona BUSBMAEHHSA 3B’SI3KY
3 MOPHOMETPUYHUMM BiAMIHHOCTSIMW.

2. Po3mipy nasyxu (Bucota, wupuHa, ob’eM) ans
OL|iHKM TXHBOIO 3B’AI3KY 3 NONOXEHHSAM KOpEHiB 3ybiB.

CTATUCTUYHUIA QHAAI3

OaHi aHanisysann B nporpami SPSS v.25.0
(IBM Corp., CLWA). HenepepsHi 3MiHHIi nogasanu
SIK cepedHe + ctaHaapTHe BiaxuneHHs (SD). BigmiHHOCTI
MK rpynamu (3a cTaTTio, BIKOBUMW KaTeropisimu) oui-
HioBanu 3a gonomoroto t-tecty. Kopensuii mixx mopdo-
norielo nasyxu Ta MOMNOXEHHSIM KOPEeHiB OuiHioBanm
3a koedpiuieHTom kopensdii lMipcoHa (r). PiBeHb 3Hauy-
wocTi npunmanu p < 0,05.

PE3YALTATU

Bbyno npoananizoBaHo 120 cnipanbHux KT-ckaHiB,
AKki Hanexanu 62 vonosikam (51,7%) i 58 iHkam
(48,3%) Bikom 20—75 pokiB (cepeaHin Bik: 42,6 + 13,4 p.).
3aranbHi po3MipyM Na3yxm He Manu CyTTEBUX BiAMiH-
HOCTEN MiX cTaTaMu, O4HaK Yy YOMOBIKIB crnocTepiranu
Jewo Ginbwi cepegHi o6’emn nasyx — 0,5+0,025 mm3
(p < 0,05).

BrnunsbKicTb KOpEHIB 3a4HIX BepxHboLLenenHux 3ybis
0O [Ha nasyxu nokasana 3HayHy iHOuBiOyanbHy Bapia-
6enbHicTb (Tabn. 1).

1. Mepwwuii npemonsp: y 82% BunagkiBs BepxiBKu
Oynn po3TalloBaHi LLOHaNMeEHLIe Ha 2 MM Big gHa na-
3yxu, nuwe y 5% cnoctepiraBcsa NPAMUIA KOHTaKT.

2. Opyruin npemMonsp: KOHTaKT i3 AHOM nasyxu cro-
cTepiraBca y 18% BuNagkiB; NPOpUB Y MOPOXHWHY Na-
3yxu —y 6%.

3. MNepLwmn monap: MaB HaUTICHILLMIA 3B’A30K i3 nasy-
xot0. KoHTakT y 41% Bunagkis, npopuB — y 17%. Han-
yacTile 3anyyaBcs Me3ianbHO-LiYHWUI KOPiHb.

4. Opyrui monsip: KOHTakT y 34% Bunagkis, npo-
pvB —y 11%.

5. TpeTinn MmonsAp: 3HayHa BapiabenbHicTb; y 15% Bu-
nagkiB KopeHi Buctynanu B nasyxy, y 50% — 6ynwu Biggi-
neHi GinbL HixX 3 MM KiCTKW.

Additional Parameters were also analysed:

1. Gender and age of patients were analysed to
assess correlations with morphometric variability.

2. Sinus dimensions (height, width, and volume)
were measured to evaluate the relationship between
sinus morphology and root proximity.

Statistical Analysis

Data were analyzed wusing SPSS v.25.0
(IBM Corp., USA). Continuous variables were expre-
ssed as mean t standard deviation (SD). Differences
between groups (sex, age categories) were evaluated
using Student’s t-test or ANOVA, as appropriate. Corre-
lations between sinus morphology and dental root
position were assessed using Pearson’s correlation
coefficient (r). A p-value < 0.05 was considered as sta-
tistically significant.

RESULTS

A total of 120 spiral CT scans were analysed, comp-
rising 62 males (51.7%) and 58 females (48.3%), aged
between 20 and 75 years (mean age: 42.6 + 13.4 years).
No significant differences in general sinus dimensions
were observed between sexes; however, men exhi-
bited slightly larger mean sinus volumes 0,5+0,025 mm?®
(p < 0.05).

The proximity of posterior maxillary tooth roots to
the sinus floor showed substantial individual variability
(see Table 1):

1. First premolar: In 82% of cases, the apices were
located at least 2 mm from the sinus floor, with only 5%
demonstrating direct contact.

2. Second premolar: Contact with the sinus floor was
observed in 18% of cases; root protrusion into the sinus
cavity occurred in 6%.

3. First molar: This tooth demonstrated the closest
relationship to the sinus. Root contact was found in 41%
of cases, with protrusion in 17%. The mesiobuccal root
was most frequently implicated.

4. Second molar: Contact in 34% of cases, with
protrusion in 11%.

5. Third molar: Considerable variability was noted;
in 15% of cases, roots projected into the sinus, while
in 50% they were separated by >3 mm of bone.

Tabnuua 1. B3aeMo3B’30K Mix KOpeHsiMM 3y6iB i AHOM BepXHbOLLENENHOT Nasyxu
Table 1. Relationships between tooth roots and Maxillary sinus floor

BigcyTHicTb kOHTaKTy (> 2 MM) KoHTakT (£ 2 Mm) MpopwuB y nadyxy
3y6 / Tooth No contact (> 2 mm) Contact (< 2 mm) Protrusion into Sinus

% % %
Mepwwun npemonsp / First premolar 82 13 5
Opyruin npemonsip / Second premolar 76 18 6
Mepmnin monsp / First molar 42 41 17
Opyruin monsip / Second molar 55 34 11
TpeTit monsap / Third molar 50 35 15

Y 1abnuui 1 MoxHa nobaunTu, Wo Monsipu, 3oKkpema
nepLuni i apyrun, matTb Ginblu TiCHWIA 3B’A30K 3 OHOM
BEPXHbOLLENENHOI Nasyxu MOPIBHAHO 3 MpemMonsapamu.
Ocob6nvMBO nepwuin  Momnsp AEMOHCTpYe HanbinbLuy
4acToTy MPSMOro MpPOpVBY KOpPEHs B Nasyxy, Lo CBiA-

In Table 1, it can be observed that molars, particu-
larly the first and second molars, exhibit a closer rela-
tionship with the maxillary sinus floor compared to the
premolars. Notably, the first molar has the highest
frequency of direct root protrusion into the sinus, indi-
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YNTb NPO NiABULLEHWNIA PU3UK OLOHTOTEHHOTO raiMopUTY.
Lle cnocTepexeHHs y3romKyeTbCsl 3 pesynsratamu no-
nepegHix AocnifKeHb, K NigKPeCnowTb MiaBULLEHY
Bpa3nuBICTb MOMAPIB A0 YCKMagHeHb nasyx nig 4Yac
€HOO0OOHTUYHNX NpoLeayp.

CepenHsa TOBLUMHA OHa nasyxu B AiNgHKaxX 3afHixX
3y6iB CyTTEBO BiApi3HsANacsa Ta ctaHoBuna (aus. Tabn. 2):

— Ans nepLoro npemonsipa — 2,8 + 0,6 mwm;

— ang gpyroro npemonspa: — 2,3 + 0,8 mwm;

— ans nepLoro monsapa — 1,6 £ 0,7 mm;

— anga gpyroro monsipa — 1,4 + 0,9 mw;

— ans Tpetboro monspa — 1,9 £ 1,0 mm.

Y 12% BunagkiB Mk KOPEeHAMU MOISPIB i NOPOXHU-
HOK Masyxu He BUSABMEHO CyUINbHOI KOpTUKanbHOI
KiCTKOBOI MMAaCTUHKN.

cating a greater risk for odontogenic sinusitis. This obser-
vation is consistent with the findings of previous stu-
dies, which highlight the increased vulnerability of molars
to sinus complications during endodontic procedures.

The mean thickness of the sinus floor in regions
adjacent to the posterior teeth varied significantly
(see Table 2):

— first premolar: 2.8 £ 0.6 mm;

—second premolar; 2.3 £ 0.8 mm;

— first molar: 1.6 £ 0.7 mm;

—second molar: 1.4 £ 0.9 mm;

— third molar: 1.9 £ 1.0 mm.

In 12% of cases, no continuous cortical bone
plate was detected between the molar roots and the
sinus cavity.

Ta6nuus 2. ToBWMHA HWKHBOI CTIHKM BEPXHBOLLENENHOI Nadyxu B QinsgHui 3y6is
Table 2. Thicknes of the lower wall of Maxillary sinus be the tooth region

3y6 / Tooth CepepHs ToBwwmHa (Mm) / Mean Thickness (mm) SD (mm) / SD (mm)
Mepwwuin npemonsp / First premolar 2,8 0,6
Opyruin npemonsp / Second premolar 2,3 0,8
Mepwwn monsp / First molar 1,6 0,7
Opyruii monsp / Second molar 1,4 0,9
TpeTinn monsp / Third molar 1,9 1,0

3a pesynbratamu aHanizy Hawux [oaaTKoBMX
[ocrnigxeHb, NoB’si3aHMX 3i CTaTTio, BikOM Ta OyaoBOO
nasyxu BUSIBNEHO, LLIO:

1. [Ona 4YOmnoBiKiB XapaKTEpPHWUA 3HAYHO OinbLuni
cepefHin 06’em nasyxu (p < 0,01), B TOM e Yac TOBLUMHA
KiCTKW Ha He Bigpi3Hanacy 3a cTatTio.

2. 3 BiKOM BigMmivyanacs TeHAeHuis A0 30inblUueHHS
NHeBMaTM3aUii nasyxu, Wo NPU3BOAMNIO OO 3MEHLUEHHS
TOBLUMHWN KICTKM MiXK KOPEHsIMM Ta OHOM Masyxu, 0cob-
NYBO B AiNsiHKax neplioro n gpyroro monsapis (r = —=0,41,
p < 0,05).

3. HamBuwmin pusnk opoaHTpanbHOro CromyYeHHs
OyB MOB’A3aHWUi i3 Me3sianbHO-LiYHUM KOPEHEM MepLIOro
Monsipa Ta ANCTanbHO-LWIYHUM KOPEHEM OPYroro Morsipa.

4. OOOHTOreHHWW TraMopUT  YacTille BWHMKAaB
y BUNazKax npsimMoro npopmBy KOpeHiB y nasyxy (p < 0,01).

5. MopdomeTpuyHi gocnimkeHHst nokasanu, wo Ginb-
Wi 06’em Nasyxu NOB’A3aHWN i3 TOHLWMM AHOM (r = —0,58,
p <0,001).

[Onsa nigBULLEHHST KNiHIYHOT 3HAYYLWOCTi MM HaZaemMo
KOHKPETHI MEeTPUYHI AaHi Woa0 TOBLUMHW KiCTKM 3a BiKOM
ONs KOXHOI AinsiHkm 3y6a. Hanpuknag, TOBLWWHA KIiCTKM
B AiNSHUI neplioro monspa 3MEHLWYETbCH 3 BiKOM:
cepedHs TOBLWMHA cTaHoBuTb 1,8 MM y nauieHTiB
no 40 pokiB i 1,2 MM y nauieHTiB ctapwe 60 pokis.
Lle BiokpuTTa nigkpecntoe HeobXigHICTb BpaxyBaHHSA
BIKOBMX 3MiH MpW MNnNaHyBaHHI TakMx npoueayp, SK nig-
HATTA OHA Nasyxu.

OBrOBOPEHHS

Y npoBegeHOMy AOCRIfXeHHI Oyno BMBYEHO aHaTto-
MiYHi B3aEMOBIOHOLLIEHHA MK KOPEHSMU 3afHiX Bepx-
HboLlenenHux 3ybiB i BEpPXHbOLLENENHO Masyxol 3a
Aornomororo  cnipanbHoi KoMm’toTepHoi Tomorpadii. Pe-
3ynesTaTM nokasanu 3HayHy iHauBigyanbHy Bapiabenb-
HiCTb y 6nu3bkoCTi kopeHiB (puc. 1) OO0 AHa nasyxw,

In our study the importance of gender and age
was also detected. We found out, that:

1. Male patients showed significantly greater mean
sinus volume (p < 0.01), but bone thickness at the sinus
floor did not differ significantly between genders.

2. With advancing age, a tendency for increased
sinus pneumatization was observed, resulting in redu-
ced bone thickness between roots and sinus floor,
particularly in the first and second molar regions
(r=-0.41, p < 0.05).

3. The highest risk for oroantral communication
was associated with the mesiobuccal root of the first
molar and distobuccal root of the second molar.

4. Odontogenic sinusitis was more frequently asso-
ciated with cases of direct root protrusion into the
sinus (p < 0.01).

5. Morphometric correlations revealed that greater
sinus volume correlated with thinner sinus floor bone
(r=-0.58, p <0.001).

To enhance the clinical relevance, we provide spe-
cific metric data on bone thickness by age for each
tooth area. For example, the bone thickness in the region
of the first molar decreases with age, with an average
thickness of 1.8 mm in patients under 40 years old,
and 1.2 mm in patients over 60 years old. This finding
highlights the need for age-specific considerations
when planning treatments like sinus lifting.

DISCUSSION

The present study investigated the anatomical
relationship between the roots of maxillary posterior
teeth and the maxillary sinus using spiral computed
tomography. The results demonstrate considerable
individual variability in root — sinus proximity (Fig. 1), sinus
floor thickness, and the degree of root protrusion into
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TOBLUMHI KICTKM (pUC. 2) Ta CTYNeHi BUCTYNaHHS KOPEHiB
y nNopoxHuHy. Lli 3Haxigkum MaloTb BaxnmBe KhiHiYHE
3HaYeHHs1 B eHAOAOHTIl, iMnnaHTonorii Ta npodinakTuui
OfoHTOreHHoro ranmoputy [13].

the sinus cavity (Fig. 2). These findings have impor-
tant implications in endodontics, implantology, and
the prevention of odontogenic sinusitis [13].

Relationship of Maxillary Posterior Teeth Roots to Sinus Floor
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Puc. 1. B3aeM0o3B’130K Mixk KOpeHsiMK 3y6iB Ta AHOM Nasyxu
Fig.1. Relationship of Maxillary Posterior Teeth Roots to Sinus Floor
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Puc. 2. CepefiHsi TOBLUMHA KICTKW Y AiNsHUI 3a4HiX BEPXHiX 3y6iB
Fig. 2. Mean Thickness of Sinus Floor by the Tooth region

Hawi pesynbtratv nigTBEpOXKYHOTb, WO NepLummn
i OpyrMin mMonsipy vacrTilwe 3a iHWi 3y6u MatoTb TiCHWI
3B’A30K i3 OHOM Ma3yxu, NpUYoMy MesianbHO-LLiYHUI
KOpiHb MepLUIOro Mofsipa € OCOGNMBO KpUTUYHUM [14].
Lle ysrogxyetbca 3 nonepegHiMM OOCAIMKEHHAMU, HAKi
BKa3yBanu, WO came KOPeHi MOMspiB HanyacTile nepe-
OyBaloTb Yy 30HI PU3MKY BUMHWKHEHHSI Mepdopauii AHa
nasyxu nig yac XipypriyHmx i eHOOOOHTMYHMX BTpyYaHb
[15, 16]. BapiabenbHicTb 3Ha4eHb, sika criocTepiranacb
ONs KOXHOro nauieHTa, NigKpecnoe BaXIMBICTb Nepco-
HUIKOBaAHOro nepegonepauinHoro  BidyanidyBanbHOro
OOCNiMKEHHs Ha npoTuBary Bunagkam, Konu  niky-
BanbHUW Nigxig rpyHTYETbCA NULLE Ha cepefHix aHaTo-
MiYHMX aaHux [17].

EHOogoHTUYHI npouenypy, BMKOHYBaHi Ha Monsipax
i3 MiHIManbHUM KiCTKOBMM MNpPOLUApPKOM MK KOpEeHeMm

Our results confirm that the first and second molars
are the teeth most frequently associated with intimate
sinus floor relationships, with the mesiobuccal root
of the first molar being particularly critical [14]. This fin-
ding aligns with previous studies reporting that the
molar roots are at the highest risk for perforation of
the sinus floor during surgical and endodontic inter-
ventions [15, 16]. The variability observed across
patients highlights the importance of individualized pre-
operative imaging rather than reliance on average
anatomical data [17].

Endodontic procedures performed on molars with
minimal bone separation from the sinus floor carry
a risk of accidental perforation, extrusion of materials,
and iatrogenic sinusitis. The observation that in 12%
of cases the cortical bone plate was absent empha-
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i ma3yxoto, NOB’A3aHi 3 pU3MKOM BMNagKoBoi nepdopadii,
BMBEOEHHS MaTtepianiB y nasyxy Ta siTPOreHHoro ramo-
puty. CnocTtepexeHHs, Wwo y 12% BunagkiB KopTukanbHa
nnactuHka ©Oyna BiACyTHS, NigKpecnoe HeobXiaHiCcTb
peTenbHoi nepegonepauiiHoi KT-ouiHkn. Jlikapsim cnig
nepenbayati MOXMUBICTb YTBOPEHHSI OPOAHTParibHOro
CMONy4YeHHA Ta BpaxoByBaTM MOAUIKOBaHI TEXHiku
y BUMAgKax TiICHOro KOHTaKTY MiXk KOPEHEM i Nasyxoto.

ToBLUMHA KiCTKM MiXX anbBeonsipHUM rpebeHeM i AHOM
nasyxu 3MeHLLUYETbCS 3 BiKOM Yepes3 MoCTyrnoBy NHeBMa-
Tu3auito. Lle npu3BoguTb A0 3MEHLUEHHSA [OOCTYMNHOI
BMCOTU KICTKM AN BCTAHOBMEHHS IMMOMAHTIB i MoOXe
notpebyBatn npoueayp MiOHATTA OHa nasyxu, 0co6-
nMBO B AinsHUi monspie. BusiBneHa Hamu HeratuBHa
kopensuis (puc. 3) Mix o6’eMOM Nas3yxu Ta TOBLUMHOO
il oHa popaTkoBO NiAKpecntioe HeobOxigHiCTb iHAaMBIOy-
anbHOI OLiHKM Nig Yac NnaHyBaHHSA NiKyBaHHS.
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sizes the necessity of careful preoperative CT assess-
ment. Clinicians should anticipate possible oroantral
communication and consider modified techniques in
cases of close root — sinus relationships.

Bone thickness between the alveolar crest and
sinus floor was shown to decrease with advancing age
due to progressive pneumatization. This corresponds
to a reduction in available bone height for implant
placement and may necessitate sinus augmentation
procedures, particularly in the molar region. Our finding
of a negative correlation between sinus volume and
sinus floor thickness (Fig. 3) further supports the need
for individualized evaluation in treatment planning.

Daw. Oass

Nagaly SOmElEnn HEraTiag Ko e

20 30 20

Age. Bik

Puc. 3. Kopensuis Mk BIkOM nauieHTiB Ta TOBLUMHO KICTKM Y AinaHui 1 Mmonsipa
Fig. 3. Correlation of Age with Bone Thickness in the first molar area

Yonosikn 3aranoM manu 6Ginbwmin o6’'em nasyxu,
npote 6e3 iCTOTHWMX BiAMIHHOCTE 3a MNOKas3HUKaMu
TOBLWMHW i AHa, WO CBigYUTb: BiAMIHHOCTI, NOB’sA3aHi
3i CTaTTIO, MEHLU BaXXNMBI KITiHIYHO, Hi>K BIKOBi 3MiHW.

MpsMe BUCTYNaHHS KOPEHIB Yy MOPOXHWHY Masyxu
BipOrigHO acouitoBanoca 3 O4OHTOFEHHUM FaMOpPUTOM,
LLO NigKPECoe porlb CTOMATONONYHUX YMHHUKIB Y naTo-
noril BepxHboLlenenHux nasyx. Lle ysrogxyetbcsa 3 aa-
HUMK niTepaTypu, Sk ceigyaTtb, wWo Ao 40% Bunagkis
XPOHIYHOro ranMopuTy MarTb OOOHTOrEHHE NMOXOOXKEHHS.
PaHHE BusIBNEHHA aHaTOMiYHUX KOHAirypauin BMCOKOro
pY3UKy MOXE [OMOMOITU YHUKHYTU NMOMMUITKOBOI AjiarHoc-
TUKWN Ta HENpaBuIbHUX NiKyBanbHUX cTpaTterin [18, 19].

BaxnuBum Hacnigkom UbOro OOCHIAKEHHSI € BUKO-
puctaHHs cnipanbHoi KT i 3D-pekoHCTpykuii, ski 3a6e3-
neyytoTb BMCOKY TOYHICTb MOPGOMETPUYHOI OLHKM Mo-
PIBHAHO 3 TpaguuinHol peHTreHorpadieto [20]. Ha Big-
MiHy Bif nonepegHiXx aHaTOMiYHWX OMWUCIB Ha OCHOBI
KagaBepHUX LOcChifpKeHb, Hawi AaHi  BigoGpaxatoTb
in vivo cniBBigHOWEHHA Ta BapiabenbHICTb Y KNiHIYHIN
nonynauii [21].

[opaTkoBo, knacudgikauis cniBBigHOLEHHS «KOPiHb —
nasyxa» Ha BiCYTHICTb KOHTaKTY, TICHWUA KOHTaKT i npo-
pvB Aa€ NPaKTUYHY OCHOBY ANS KMiHIYHOT OLLIHKN PU3UKY.

Male patients presented with larger sinus volumes
on average, but without significant differences in floor
thickness, suggesting that sex-related differences are
less clinically relevant than age-related changes.

Direct root protrusion into the sinus was signifi-
cantly associated with odontogenic sinusitis, underlining
the role of dental factors in maxillary sinus pathology.
This is consistent with literature stating that up to 40%
of chronic sinusitis cases are odontogenic in origin.
Early identification of high-risk anatomical configura-
tions may help prevent misdiagnosis and inappropriate
treatment strategies [18, 19].

A key strength of this study is the use of spiral CT
and 3D reconstruction, which provides highly accurate
morphometric assessment compared to conventional
radiography [20]. Unlike earlier anatomical reports based
on cadaveric studies, our data reflect in vivo relation-
ships and variability in a clinical population [21].

Furthermore, the classification of root — sinus relation-
ships into no contact, close contact, and protrusion pro-
vides a practical framework for clinical risk assessment.

The retrospective design and limited sample size
are potential limitations. Additionally, functional para-
meters such as sinus mucosal health or presence of
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Cepen obMexeHb Halloro OocridXeHHs1 BapTo Bia-
3HaYNTN PETPOCNEKTUBHUA AN3aNH i BiAHOCHO HEBEMUKY
BMOipKy. Kpim Toro, dyHkLUiOHanbHi napameTpu, Taki
SIK CTaH Crnn3oBOi 0BOMOHKM Nasyxu YM HasiBHICTb nepia-
nikanbHOi naTonorii, He OLiHBaNMca CcucTeMaTn4Ho,
a nuwe 6ynn onucaHi SK 3HaXigkyM MNpu NpPOBEAEHHI
KT-pocnigxeHnHs. MainbyTHi JocnigKeHHst MaroTb NOEAHY-
BaTM aHATOMIYHI Ta KNiHiYHI AaHi onsi CTBOPEHHSA npor-
HOCTUYHWUX MOZENEN yCKNaaHeHb, MOB’I3aHMX i3 Na3yXxoto.

Y uinomy, Halwe AOCniMKeHHs NigKpecnoe aHarto-
MiYHY CKnagHiCTb 3a4HbOi BepxHbOi Lenenn Ta il
GesnocepeaHi kniHiYHi  Hacnigkn. [NepeponepauiiiHa
KT-ouiHka noBWHHa BBa)aTucsa 0OOB’sI3KOBOKO B CTOMa-
TOMOrYHMX | LienenHo-NMUeBMX npolenypax, Lo OXon-
noTb  3agHin  Bigain BepxHboi Wwenenn [22, 23].
IHTerpauist MOpPOMETPUYHMX OaAHUX Y PYTUHHY NPaKTUKY
nikapis pisHUX daxiB [O03BOMSE 3MEHLUNTU KiNbKiCTb
yCKMagHeHb, OMNTMMI3yBaTW  XipypridHe  nNnaHyBaHHsI
Ta NoKpaLLMT pedynstaTu nikyBaHHs [24, 25].

BUCHOBKHU

AHaTOMIYHE CniBBIQHOLUEHHST MK KOpPEeHsIMM 3agHix
BepxHboLlenenHnx 3y6iB i AHOM BepxHbOLLENnenHoi na-
3yxM € BWUCOKOBapiabenbHUM, MpuU4oOMy HanbInbLINA
pU3MK 3anyyeHHs Nasyxu MoB’sA3aHWM i3 neplumMm i apy-
rMm monsipamu. 3rigHo 3 NpoBeAeHNM aHamni3oM, MOXHa
3pOOMTU BWCHOBOK, LIO HaWbInNbLIMA PU3NK 3anyyYeHHs]
nasyxv MoB’A3aHUi 3 yciMa Momnspamu, a He Tinbku
3 nepwwmm i gpyrum monsipamu. bnunsbKicTb KOPEHIB LiMX
3y6iB 0O BEpXHbOLLENENHOi Nasyxu 3Ha4yHoO Bua Mo-
piBHSIHO 3 Mpemonsipamu, ocobnvMBo Yy BuUMagkax npo-
pVBY KOPEHS B MOPOXHMHY Nasyxu.

Y 12% BunagkiB KopTUKanbHa KiCTKOBa MNnacTuHKa,
WO BigAinsie kopeHi 3y6iB Big NOPOXHUHM Masyxu, byna
BiACYTHS, WO NiABMLLYBaNo MMOBIPHICTb YTBOPEHHSI Opo-
aHTparnbHOro CrnonyyYeHHs Ta ATPOreHHUX YCKNagHeHb.

BikoBe 306inblUEHHS MHEBMATU3aLlii CyTTEBO 3MEHLLYE
TOBLUMHY KICTKM [Ha na3yxu, ocobnuBo B AinsHUi
MonspiB, Togdi ik 06’emM nasyxu Mae 06epHEHUI 3B’SI30K
i3 TOBLUMHOO OHA.

MepeponepauinHa cnipanbHa KT-ouiHka € He3aMmiH-
Holo pgans  6e3neyHoro nnaHyBaHHsS B  E€HOOMOHTIl,
iMAnaHTonorii  Ta Xipyprii nasyx, OCKifbK/ [03BOMsiE
iHOuBigyanisyBatu nigxig i 3MEHWWUTU PU3NK OJOHTO-
FEHHOrO raiMopuTY.
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periapical pathology were not systematically assessed.
Future studies should combine anatomical and clinical
data to develop predictive models for sinus-related
complications.

Overall, this study underscores the anatomical
complexity of the posterior maxilla and its direct clinical
consequences. Preoperative CT evaluation should
be considered essential in dental and maxillofacial
procedures involving the posterior maxilla [22, 23].
By integrating morphometric data into routine clinical
practice, clinicians can reduce complications, optimize
surgical planning, and improve patient outcomes [24, 25].

CONCLUSIONS

The anatomical relationship between posterior
maxillary tooth roots and the maxillary sinus floor is
highly variable, with the first and second molars posing
the highest risk for sinus involvement. Based on the
conducted analysis, it can be concluded that the
greatest risk of sinus involvement is associated with all
molars, not just the first and second molars. The proximity
of the roots of these teeth to the maxillary sinus is
significantly higher compared to the premolars, espe-
cially in cases of root protrusion into the sinus cavity.

In 12% of cases, the cortical bone plate separating
dental roots from the sinus cavity was absent, increa-
sing the likelihood of oroantral communication and
iatrogenic complications.

Age-related pneumatization significantly reduces
sinus floor bone thickness, particularly in the molar
region, while sinus volume is inversely correlated
with bone thickness.

Preoperative spiral CT assessment is indispen-
sable for safe planning in endodontics, implantology,
and sinus surgery, as it allows individualized evaluation
and reduces the risk of odontogenic sinusitis.
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OOGMEXEHHSA AOCAIAXKEHHS

ABTOPM CBIAOMO 3acBigyytloTb, WO nNpeacTasneHe gocnia-
XEHHS Mae neBHi OOMeXeHHsl, 3yMOBIeHi MOoro Au3avHOM i
BUKOHaHHAM. OJHOUEHTPOBUIA PETPOCMEKTUBHUIA  XapakTep
Bubipkn (120 KT-gocnigkeHb, NpoBeAEHMX B OAHI yCTaHOBI)
He fOae niactaB Ans NMPUYMHHMX BUCHOBKIB i 36epirae puank
CerneKkLiHOro 3MilleHHsl, Monpy BUMKOPUCTAHHS CTaHOapTU30-
BaHMX npoTokoniB. Po3mip BuGipku Ta ii cTpykTypa (BiKOBMI
pianasoH 20-75 pokiB, obuasi crati) obmexyloTb y3aranb-
HEeHHs pesynbTaTiB. Y poboTi He ouiHoBanucs dyHKLioOHanNbHI
napameTpu, 30KpemMa CTaH Crnv30BOi OOOMOHKM  Masyxu
Ta nepianikanbHi ypaKeHHs, WO MOrMo BNAVHYTU Ha iHTepnpe-
Tauilo aHaTOMIYHMX cniBBigHOWeEHb. [loganblui AoCnigKeHHs
MalTb OyTU NPOCNEKTUBHUMU, MYMbLTULEHTPOBUMMMU, i3 Ginb-
LIOK  KIMbKICTIO ~ yYaCHWKIB, OOI'pyHTOBaHMM  pPO3PaxyHKOM
NOTY)XXHOCTI Ta 30BHILUHBLOK Banifauielo pesynsraTtie  Bia-
noBigHO A0 npuHUMNiB HanexHoi kniHiyHoi npaktukn (Good
Clinical Practice — GCP).

I'Iepcnel('mau NOAQABLLUUX AOCAIAXEHD

Moganbli JocnigkKeHHs OOuinNbHO CripsiMyBaTM Ha po3Lwun-
PEHHS1 BUBIPKW NaLieHTIB i3 pi3HMX BIKOBUX, CTAaTEBUX Ta ETHIYHUX
rpyn Ans Ginbll TOYHOI XapaKTEPUCTMKUM MOPEOMETPUYHUX
Bapiauin BepxHboLlenenHoi nasyxu. [epCcnekTUBHUM HanpsM-
KOM € noegHaHHa KT-gaHux 3 KniHiYHUMW NposiBaMu OOOHTO-
reHHOro rammMopuTy [Ans CTBOPEHHS MPOrHO3HUX Mopenewn
pu3nky. [JouinbHO 3anmyyuT METOAM MAaLUMHHOTO HaBYaHHS
Ta WTYYHOrO (HTENeKTy [Ans aBTOMaTU30BaHOMO aHanisy
aHaTOMIYHUX CTPYKTYp | MiABULLIEHHA TOYHOCTI nepegonepa-
LiNHOro NnaHyBaHHS.

KoHdbAIKT iHTEpEciB

Bci aBTopu nopganv po pepakuii 3anoBHeHy €auHy dopmy

PO3KPUTTS  KOHAMIKTY iHTepeciB  MixHapogHOro KomiTeTy

penakTopie MeanyHux xypHanis «ICMJE» (International Com-

mittee of Medical Journal Editors), sika 4OoCTynHa 32 NOCUMaHHAM:
http://www.icmje.org/conflicts-of-interest/

ABTOpU CBIAOMO 3acBigvyOTb BIACYTHICTb dhakTuyHOro abo no-

TEHLINHOro KOHMiKTY iHTepeciB LWoao pe3ynbraTiB Liei poboTu.

AOTpMMOHHﬂ €TUYHUX HOPpM

HocnigpxeHHs npoBefeHo BIAMOBIAHO [0 €TUYHMX CTaHAapTiB
lenbciHCbKOi  geknapadii  BcecBiTHbOI  MeauyHoi  acouiauii
(1964 p., 3 noganbWwWyMmK 3mMiHamu) Ta NpMHUMNIB HanexHoi kni-
HivyHOI npakTukn (GCP). BukopuctaHo petpocnekTuBHi KT-aaHi
6e3 ineHTMikauii ocobu nauieHTiB. lMpoTokon AocnigKeHHs
cxBaneHo Kowmicielo 3 nuTaHb €Tvku Ta BGioeTMKM MeAUYHOro
baKynbTeTy XapKiBCbKOro HaLuioHanbHOro MegU4Horo yHisepcu-
TeTy MiHicTepcTBa OXOpOHW 3A40pOB’'S YKpaiHu (BUTSr i3 npo-
Tokony Ne 5 Big 8.11. 2018 p.).

23. Nechyporenko A, Frohme M, Strelchuk Y, Omelchenko V,
Gargin V, Ishchenko L, et al. Galvanic skin response and
photoplethysmography for stress recognition using machine
learning and wearable sensors. Applied Sciences. 2024;14(24):11997.
DOI: https://doi.org/10.3390/app142411997

24. Savelieva N, Shelest M. Impact of herpesvirus infection on local
immunity in patients with chronic generalised periodontitis.
Kharkiv Dental Journal. 2025;2(2(4)):162—70. (in Ukrainian).
DOI: https://doi.org/10.26565/3083-5607-2025-4-04

25. Hryhorov S, Demianyk D, Poberezhnyk H, Sukhina I, Entina Yu.
Analysis of retrospective observation results and monitoring
of complications in patients with odontogenic maxillary sinusitis.
Kharkiv  Dental Journal. 2025;2(2(4)):171-8. (in Ukrainian).
DOI: https://doi.org/10.26565/3083-5607-2025-4-05

Limitations of the study

The authors acknowledge that this study has limitations rela-
ted to its design and implementation. The single-center retro-
spective design (120 CT scans obtained at one institution)
precludes causal inference and carries a risk of selection bias,
despite the use of standardized imaging protocols. The sample
size and structure (age range 20-75 years, both sexes) limit
generalizability. Functional parameters such as sinus mucosal
condition or periapical pathology were not systematically
assessed, which might influence anatomical interpretation.
Future studies should be prospective, multicenter, with larger
cohorts, justified power calculation, and external validation
in accordance with Good Clinical Practice (GCP) guidelines.

Prospects for further research

Future studies should aim to expand the cohort to include
patients of diverse age, sex, and ethnic backgrounds to
refine morphometric characterization of the maxillary sinus.
A promising direction involves correlating CT-based metrics
with clinical manifestations of odontogenic sinusitis to develop
predictive risk models. The integration of artificial intelli-
gence and machine learning for automated anatomical analy-
sis may further enhance diagnostic precision and individua-
lized surgical planning.
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BMKOPUCTAHHSA LUTY4HOTO iHTEAEKTY

ABTOPVM pyKOMMUCY CBIAOMO 3acBiguvyloTb, WO Yy npoueci
NpoBEAEHHS [OCNiAKEeHHS Ta MiAroToBKM LbOTO  PYKOMUCY
He BMKOPWCTOBYBAanWu XOAHWX iHCTPYMEHTIB abo cepsiciB
reHepaTMBHOIO LUTYYHOrO iHTENEKTY ANns BUKOHaHHSA Oyab-siKux
3aBAaHb, nepeniyeHnx y TakCOHOMIT AeneryBaHHs 3aBAaHb
reHepaTvBHOMY LWTY4YHOMY iHTenekTy «GAIDeT» (Generative
Artificial Intelligence Delegation Taxonomy, 2025 p.). Yci etanu
poboTu — Big KoHUenTyanisauii 4o diHanbHOro pegaryBaHHst —
BMKOHaHi 6e3 3arny4eHHs reHepaTMBHOrO LUTYYHOrO iHTEMEKTY,
BUKITFOYHO aBTOpaMu.

MepBuHHI AQHi Ta MmaTepiaAn

Y poboTi BMKOpPWUCTAHO pe3ynbTaTh BRACHOMO PETPOCMNEKTUB-
Horo aHanisy cnipaneHux KT-gocnimkeHb nauieHTiB. [epBuHHI
OaHi 36epiraloTbCa B apxiBi JOCMIAHWULBKOI TpynuM Ta MOXYTb
O6yTM HapaHi 3a OOr'pyHTOBaHWM 3anMTOM OO aBTOpa-Kopec-
NMOHAEHTa 3 ypaxyBaHHSM €TUYHUX | NPaBOBUX HOPM.

IHdpbopMalis Npo dpiHAHCYBAHHSA

Y npoueci HanucaHHs Ui€l CcTaTTi He BUKOPWCTOBYBaNMUCS
Oyab-siKi CTOPOHHI Akepena ciHaHCyBaHHS.
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