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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
The anatomical structure of the ostiomeatal complex (OMC) 

plays a crucial role in the success of dental implantation 
procedures, particularly in the maxillary region. This study 
examines the anatomical variations of the OMC and their impact 
on postoperative complications in dental implantation. A total of 
400 spiral computed tomography (CT) scans of patients aged 18 
to 95 years were analyzed to assess key anatomical structures, 
including the maxillary sinus, concha bullosa, uncinate 
processes, and sinus ostium dimensions. Findings revealed 
significant anatomical variability, with concha bullosa observed 
in 33.2% of cases, uncinate process variations in 31.6%, and 
a narrowed maxillary sinus ostium in 6.25% of cases. These 
structural differences were found to influence sinus ventilation 
and drainage, thereby increasing the risk of postoperative 
complications such as sinusitis and impaired osseointegration. 
Statistical analysis highlighted strong correlations between sinus 
volume, bone thickness, and OMC components, reinforcing 
the need for thorough preoperative assessment. The study 
underscores the importance of personalized surgical planning 
and advanced imaging techniques in mitigating complications 
and optimizing dental implantation outcomes.

Key words. Computer tomography, ostiomeatal complex, 
dental implantation, anatomical variability.
Introduction.

The structure of the paranasal sinuses plays a crucial role in the 
success of surgical interventions in dentistry and maxillofacial 
surgery [1]. One of the major challenges in modern dentistry is 
the implantation of teeth, particularly in the maxillary region, 
due to the anatomical complexities of the maxillary sinus [2].

The proximity of the maxillary sinus floor to the alveolar ridge, 
variations in sinus morphology, and the presence of anatomical 
anomalies can significantly affect the success of dental implant 
placement [3]. In some cases, insufficient bone volume or sinus 
pneumatization necessitates additional surgical procedures, 
such as sinus lifting, to ensure implant stability [4].

A thorough understanding of the relationship between the 
maxillary sinus anatomy and potential complications in dental 
implantation is crucial for optimizing treatment planning and 
minimizing postoperative risks [5]. A particularly important 
factor post-surgery is the structure of the ostiomeatal complex 
(OMC), a key anatomical region of the skull responsible for 
the physiological ventilation of the paranasal sinuses [6]. Its 
structural characteristics significantly influence the likelihood 
of postoperative complications [7]. The contribution of each 
OMC component to sinus ventilation remains uncertain and 
unproven. Some studies have focused on the density of the 

uncinate process in recurrent rhinosinusitis, but the question of 
this parameter in the absence of pathology remains unexplored.

During surgical treatments, the goal is usually to expand the 
area of the semilunar hiatus as much as possible to maximize 
sinus ventilation efficiency [8]. However, it is known that 
when the semilunar hiatus becomes too wide, turbulent airflow 
disappears, and sinus ventilation efficiency progressively 
decreases. Therefore, the question arises about determining 
the physiological dimensions of the semilunar hiatus and even 
identifying the critical upper limits that would still ensure 
adequate ventilation.

Given these considerations, the objective of our study was to 
examine the anatomical features of the ostiomeatal complex and 
their impact on complications in dental implantation.
Materials and Methods.

This study was conducted based on the analysis of 400 spiral 
computed tomography (CT) scans of men and women aged 18 
to 95 years. The participants were divided into groups according 
to the World Health Organization classification. None of the 
participants reported complaints related to the ear, nose, and 
throat (ENT) organs, and the CT scans were performed for 
reasons unrelated to ENT pathology (e.g., suspected stroke, 
which was later ruled out). Cases were excluded from the study 
if there was evidence of pathological changes in the paranasal 
sinuses (PNS), as well as in cases of childhood or pregnancy.

Data collection was conducted at the Kharkiv Research 
Institute of General and Emergency Surgery and the Merefa 
Central District Hospital, in accordance with a scientific and 
practical cooperation agreement (No. 173/10 18, dated October 
18, 2018).

The study adhered to the ethical standards of the World 
Medical Association’s Declaration of Helsinki on medical 
research involving human subjects. All participants were 
fully informed about the study and provided written informed 
consent. The research protocol was approved by the Bioethics 
Committee of Kharkiv National Medical University (Protocol 
No. 5, dated November 11, 2018).

Imaging and Data Analysis: Computed tomography was 
used not only to visualize the anatomical structures but also 
to analyze the spatial relationships between various elements 
of the PNS, the osteomeatal complex (OMC), and adjacent 
regions. Additionally, CT scans enabled measurements of 
bone thickness and density. Bone density was assessed using 
the Hounsfield scale [9], which allows modern CT devices to 
differentiate 4,096 shades of gray, representing different density 
levels in Hounsfield units (HU). According to this scale, water 
is assigned a value of 0 HU, while air is -1000 HU.
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The study was conducted using a Toshiba Aquilion 64 [10] 
computed tomography scanner (Japan), a multi-slice CT 
scanner capable of simultaneously acquiring data from four 
0.5 mm slices. This scanner is known for its high performance, 
featuring a full rotation time of up to 0.4 seconds. To ensure 
high-resolution imaging while minimizing radiation exposure, 
a 0,5 mm slice thickness was used for examining the paranasal 
sinuses. The device’s advanced technology optimizes X-ray 
using, providing high-quality images with a reduced radiation 
dose.

For image analysis, the Radiant DICOM Viewer software 
(version 4.6.9, 64-bit) was used [11]. This software offers a 
user-friendly interface and high-performance capabilities for 
viewing medical images in DICOM PACS format.
Statistical Analysis:

Statistical analysis was performed using methods of variational 
statistics. The normality of data distribution was assessed using 
the Shapiro-Wilk test. The prevalence of different anatomical 
variants of the PNS and OMC was calculated as a percentage of 
the total study population.

The range of individual variability in PNS and OMC structure 
was assessed using the following statistical parameters:

• M – average value.
• σ – standard deviation.
• Cv – coefficient of variation.
• mCv – standard error of the coefficient of variation.
• Min – minimum value in the sample.
• Max – maximum value in the sample.
A correlation analysis was also conducted. The Pearson 

correlation coefficient (r) was used to examine the relationship 
between Haller’s cell dimensions and the width of the semilunar 
hiatus. The statistical significance of the correlation was 
determined using Student’s t-test.
Morphometric Analysis:

Several morphometric parameters were measured, including:
• The longitudinal and transverse dimensions of the middle 

turbinate.
• Spatial orientation and attachment level of the middle 

turbinate.
• Volume and dimensions of the uncinate process.
• Bone density of the uncinate process.
• Distance between the middle turbinate and the semilunar 

hiatus.
Additionally, the spatial arrangement of the semilunar hiatus 

and its potential connections with the sinuses were analyzed. 
These anatomical features are critical, as they may contribute 
to the chronicity of inflammatory conditions and influence the 
surgical approach in functional endoscopic sinus surgery.
Results and Discussion.

Paradoxal deviation of the middle turbinate was observed in 
19 patients (7.6%). A pneumatized middle turbinate (concha 
bullosa) was detected in 83 patients (33.2%), accounting for 
3.25% of cases, resulting from the early development of an air 
cell within the anterior ethmoid labyrinth.

Among these, a multichambered concha bullosa (see Figure 1) 
was found in 14 individuals (5.6%).

In 39 patients (15.6%), the concha bullosa was significantly 
enlarged, completely obstructing the middle nasal passage. It 
extended toward the uncinate process and the ethmoid bulla, 
effectively blocking the communication between the paranasal 
sinuses and the nasal cavity.

Figure 2. Pneumatization of the uncinate process on the left. SCT. 
Coronary reconstruction.

Borderline anatomical variants (see Figure 2) of the uncinate 
process were identified in 57 patients (31.6%) on CT scans. 
These included:

• Pneumatization in 18 patients (7.2%).
• Hyperplasia in 22 patients (8.8%).
• Paradoxical bending and displacement into the depth of the 

middle nasal meatus in 17 patients (6.8%).
• Hypoplasia 0,8%.
Asymmetry in the superior portions of the Uncinate processes 

was noted in 22.8% (57 patients), with variations in attachment 
sites. Agger nasi cells were hypertrophied in 9.6% (24 patients), 
always appearing as unilocular structures.

Figure 1. CT. Coronal reconstruction. Bulla of the middle turbinate on 
both sides, on the left – two-chamber concha bullosa.
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Haller cells were present in 1.75% (7 patients) and were 
associated with a narrower maxillary sinus ostium, increasing 
the risk of obstruction.

Narrowing of the natural ostium (<4 mm) was found in 6.25% 
(25 patients), which could impair sinus ventilation and drainage, 
thereby increasing the risk of postoperative complications.

The correlation between these parameters was also calculated. 
The highest degree of correlation was found between the 
thickness of the upper walls and the volume of the sinuses (r 
= 0.96).

The dimensions of the middle turbinate are shown in Figure 3.
Dimensions of the uncinate process, distance from the gray 

turbinate to the semilunar foramen.

Figure 3. Dimensions of the middle turbinate in different age groups.

The physiological function of the paranasal sinuses, 
particularly the maxillary sinuses, is closely dependent on the 
size and efficiency of their natural openings (Figure 4), all of 
which drain into the middle nasal passage. In 0.5% of cases, 
the presence of an additional opening was observed, which can 
significantly disrupt normal maxillary sinus function.

Figure 4. 4 CT of the paranasal sinuses. Coronal projection (the arrow 
indicates the semilunar hiatus).

The size of these openings plays a crucial role, ranging from 
3 to 10 mm. Notably, 87% of subjects had a semilunar hiatus 
larger than 4 mm, with the most common size being 5 mm [12].

Our study revealed significant anatomical variability in 
the osteomeatal complex (OMC) and its potential impact on 
complications during dental implantation [13]. Anatomical 
variations such as paradoxical curvature of the middle turbinate, 
concha bullosa, hyperplasia and pneumatization of the uncinate 
process, as well as differences in the size of the natural ostium, 
can significantly influence nasal aerodynamics, paranasal sinus 
ventilation, and the functional state of the mucosa [14].

Concha bullosa was observed in 33.2% of cases, with larger 
formations contributing to obstruction of the middle nasal passage 
and impaired maxillary sinus drainage [15]. This obstruction 
may increase the risk of inflammatory complications following 
dental implantation, including chronic sinusitis and acute sinus 
infections. Additionally, hyperplasia or pneumatization of the 
uncinate process, detected in 16% of participants, can further 
disrupt normal OMC function. This is supported by a significant 
negative correlation (-0.59) between the size of the uncinate 
process and the width of the semilunar hiatus.

One of the most critical factors influencing complication risk 
is the individual anatomical variability of the semilunar hiatus 
width [16]. In 6.25% of cases, this width was less than 4 mm—a 
threshold considered critical for proper sinus drainage [17]. 
Patients with a narrower semilunar hiatus are at a higher risk 
of inflammatory complications post-implantation. Furthermore, 
Haller cells were identified in 1.75% of cases, correlating with a 
reduction in the natural maxillary sinus ostium size, potentially 
leading to sinus obstruction [18].

Our findings also demonstrated a strong correlation between 
paranasal sinus volume, sinus wall thickness, and OMC 
parameters [19]. Notably, a high correlation (r = 0.96) between 
sinus volume and upper wall thickness highlights the potential 
risks associated with sinus lift procedures. This emphasizes 
the necessity of preoperative bone density assessment before 
implantation [20,21]. 

One of important conclusion of described work is one more 
emphasis about common work of different specialist (dentist, 
radiologist, morphologist) even in period of wide digital 
medicine using [22-25] with start of implementation of artificial 
intelligence.
Clinical Implications.

From a clinical perspective, our findings suggest several key 
considerations:

1. Preoperative Evaluation: Patients with pronounced 
anatomical variations (e.g., uncinate process hyperplasia, 
concha bullosa, or a narrow semilunar hiatus) require thorough 
pre-implantation assessment.

2. Comprehensive Planning: Preoperative planning should 
extend beyond bone volume analysis to include an evaluation of 
OMC ventilation and drainage function.

3. Advanced Imaging: The use of spiral computed 
tomography (SCT) should be a standard diagnostic tool for 
identifying anatomical variations and determining optimal 
surgical strategies.
Conclusion.

Understanding the anatomical features of the ostiomeatal 
complex is essential for predicting and minimizing complications 



166

In
di

ca
to

r More than 90 years old 75-89 years 60-74 years 45-59 years 18-44 years

Male Female Male. Female. Male Female Male. Female Male. Female

V
ol

um
e 

of
 th

e 
un

ci
na

te
 

pr
oc

es
s, 

x1
0-9

 m
3

11940±810 9533±110 9870±930 8331±976 12468±1125 11876±639 13113±1125 13111±1212 14890±979 15111±2311

D
en

si
ty

 o
f t

he
 u

nc
in

at
e 

ge
rm

, H
u

139±21 115±21 147±18,9 101±71 199±25 116±12 154±57 160±71 183±22 192±12

L
on

gi
tu

di
na

l s
iz

e 
of

 
th

e 
m

id
dl

e 
tu

rb
in

at
e,

 
x1

0-3
 m

 

16,4 ±2,9 13,1±1,99 13,5±2,1 12,07±2,2 10,1±3 14,01±2,3 10,8±2,98 11,022±3,04 12,11±2,2 11,9±3,1

T
ra

ns
ve

rs
e 

si
ze

 o
f t

he
 

m
id

dl
e 

tu
rb

in
at

e 
x1

0-3
 m

5,47±1,2 3,65±1,87 2,88±0,61 4,9±1,2 4,96±0,88 4,12±0,29 4,41±2,02 3,346±0,79 6,08±0,99 4,33±0,93

D
im

en
si

on
s o

f t
he

 
hi

at
us

 se
m

ilu
na

ri
s 

x1
0-3

 m

4,99±1,01 4,41±0,9871 4,56±1,06 5,01±0,77 4,54±0,8 3,99±0,97 5,14±1,4 6,02±1,8 7,6±1,28 4,54±0,5

Table 1. Anatomical variability of the components of the osteomeatal complex in people of different ages and sexes.

in dental implantation. Patients with pronounced anatomical 
variations, such as hyperplasia of the Uncinate process, concha 
bullosa, or a narrow sinus ostium, require more thorough 
preoperative evaluation. Treatment planning should incorporate 
both bone volume analysis and an assessment of the ventilation 
and drainage functions of the ostiomeatal complex.

Future research should focus on refining imaging techniques 
and developing tailored surgical approaches to mitigate the 
risks associated with anatomical variations in the ostiomeatal 
complex.
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