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Abstract
INTRODUCTION. The article presents the results of a study of the ratios of apex roots of premolars and mo-
lars of the upper jaw to the bottom of the maxillary sinus based on the analysis of 288 cone-beam computed 
tomograms (CBCT). 
MATERIALS AND METHODS. The sample included patients older than 25 years, divided into five age groups, 
adjusted for gender. Measurements were made in the sagittal and axial planes with an accuracy of 0.1 mm, 
using Romexis Viewer software and statistical analysis in SPSS (ANOVA, Pearson correlation analysis).
RESULTS. Key findings: Distances from apex to sinus floor decrease with age (r = –0.45 to –0.72, p < 0.01), with 
lower values in females and variability up to 50% in older groups. Minimum distances (up to –0.95 mm) are ob-
served in the 65+ year group, indicating a risk of perforation in 15-30% of patients. ANOVA revealed significant 
differences between groups and sexes (F = 4.12–6.78, p < 0.05), with a tendency for apexes of premolars and 
molars to approach the bottom. The clinical significance of the results obtained lies in the reduction of the risks 
of complications (sinusitis, perforation) during dental interventions due to the preventive use of CBCT. 
CONCLUSIONS. The data contribute to personalized treatment planning, particularly in older patients and 
women.
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Резюме
ВВЕДЕНИЕ. В статье представлены результаты исследования соотношений апексов корней премоля-
ров и моляров верхней челюсти ко дну верхнечелюстной пазухи на основе анализа 288 конусно-луче-
вых компьютерных томограмм (КЛКТ).
МАТЕРИАЛЫ И МЕТОДЫ. Выборка включала пациентов старше 25 лет, разделенных на пять возраст-
ных групп, с учетом пола. Измерения проводились в сагиттальной и аксиальной плоскостях с точно-
стью до 0,1 мм, с использованием программного обеспечения Romexis Viewer и статистического ана-
лиза в SPSS (ANOVA, корреляционный анализ Пирсона).
РЕЗУЛЬТАТЫ. Ключевые результаты: расстояния от апексов до дна пазухи уменьшаются с возрас-
том (r = –0,45 до –0,72, p < 0,01), с более низкими значениями у женщин и вариабельностью до 50% 
в старших группах. Минимальные расстояния (до –0,95 мм) наблюдаются в группе 65+ лет, указывая на 
риск перфорации у 15–30% пациентов. ANOVA выявил значимые различия между группами и полами 
(F = 4,12–6,78, p < 0,05), с тенденцией к приближению апексов премоляров и моляров к дну. Клиниче-
ская значимость полученных результатов заключается в снижении рисков осложнений (синусит, пер-
форация) при стоматологических вмешательствах за счет превентивного использования КЛКТ.
ВЫВОД. Данные способствуют персонализированному планированию лечения, особенно у пожилых 
пациентов и женщин.

Ключевые слова: дно верхнечелюстной пазухи, верхушки корней зубов, конусно-лучевая компьютер-
ная томография, коэффициент вариации
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INTRODUCTION
The maxillary sinus represents one of the largest 

paranasal sinuses, located within the body of the ma- 
xilla and in close anatomical proximity to the roots of the 
posterior teeth (premolars and molars). This intimate 
relationship creates distinct clinical challenges in dental 
practice, as the volume and quality of the surrounding 
bone tissue around the tooth apices directly influence 
treatment planning and outcomes in endodontic the- 
rapy [1], surgical interventions such as apicoectomy or 
tooth extraction [2], as well as orthodontic treatment, 
where prediction of tooth movement and the risk of si-
nus floor perforation is essential [3].

In recent years, with the increasing prevalence of 
patients suffering from chronic systemic conditions 
(e.g., osteoporosis or oncologic diseases requiring bi-
sphosphonate therapy), the incidence of complications 
associated with this anatomical region has remained 
considerable, underscoring the need for detailed inves-
tigation of topographic relationships [4].

Particular clinical relevance arises in the context of 
odontogenic maxillary sinusitis, an inflammatory con-
dition developing in approximately 10–15% of cases 
following endodontic treatment or extraction of max-
illary teeth [5; 6]. Epidemiological data indicate that  
odontogenic sinusitis accounts for up to 40% of all 
cases of chronic maxillary sinusitis and is frequently as-
sociated with perforation of the sinus floor and the for-
mation of an oroantral communication [7]. One of the 
most common complications is extrusion of root canal 
filling material (endodontic sealer) beyond the apical fo-
ramen into the lumen of the maxillary sinus, reported in 
1–5% of endodontic procedures [8; 9]. Such events are 
not invariably iatrogenic; rather, they are often attribu- 
table to anatomical factors, including a thin cortical 
plate (frequently less than 1 mm) and variability in the 
spatial relationship between tooth apices and the sinus 
floor [10; 11]. Toxic components of certain sealers (e.g., 
formaldehyde- or eugenol-based compounds) may in-
duce mucosal irritation, hypertrophy, and secondary 
infection, necessitating surgical removal of the material 
and adjunctive antibiotic therapy, thereby increasing 
the risk of systemic complications [12; 13].

Historically, classifications of the relationship be-
tween posterior tooth apices and the maxillary sinus 
floor have evolved from descriptive approaches to 
quantitative assessments facilitated by advanced im-
aging modalities. The classical typology proposed by 
E. Zuckerkandl (1891) identified three variants: (1) api-
ces penetrating into or located in close proximity to 
the sinus cavity (19–25%); (2) apices situated 1–3 mm 
from the sinus floor (45–50%); and (3) combined forms 
(25–35%) [14]. L.I. Sverzhevsky (1950) described three 

types based on the relative position of the sinus floor to 
the nasal cavity: at the same level, lower, or higher [15].

Contemporary investigations employing cone-
beam computed tomography (CBCT) corroborate and 
refine these findings. For example, the apices of the 
first maxillary molar most frequently demonstrate con-
tact with the sinus floor (up to 70%), whereas premo-
lars and third molars are typically located 2–5 mm away 
[16]. According to Shokri et al. (as modified by R.S. Me-
khtiev et al., 2023), four types are distinguished: type 
0 (sinus floor above the apex, 10–15%); type 1 (direct 
contact, 50–60%); type 2 (protrusion into the sinus lu-
men, 20–25%); and type 3 (apex located within the si-
nus cavity and surrounded by air, 5–10%) [17; 18]. In the 
horizontal plane, apical contact with the sinus floor is 
observed in 72% of cases, separation in 17%, and inva-
sion in 11% [19]. The greatest distance from the sinus 
floor is typically observed in the apices of second pre-
molars and impacted third molars, where the osseous 
layer may be comparable to the thickness of cigarette 
paper (0.1–0.5 mm) [20].

Despite the accumulated evidence, significant gaps 
remain. Most studies focus predominantly on molars, 
with comparatively limited attention to premolars, and 
insufficient consideration of ethnic variability (e.g., in 
Eastern European populations) and the influence of age 
and sex on anatomical variation [21]. CBCT, characte- 
rized by relatively low radiation exposure and high spa-
tial resolution (up to 0.2 mm), represents an optimal 
modality for quantitative assessment of these relation-
ships, enabling risk stratification, minimization of sinus 
floor perforation, and optimization of preventive strate-
gies for odontogenic sinusitis [22].

Therefore, the evaluation of the anatomical and top-
ographic relationships between the apices of maxillary 
premolars and molars and the maxillary sinus floor us-
ing CBCT remains a clinically relevant objective aimed 
at reducing complications in dentistry and maxillofacial 
surgery.

The aim of the present study was to analyze the spa-
tial relationships between the apices of maxillary pos-
terior teeth and the sinus floor using CBCT in order to 
develop evidence-based recommendations for the pre-
vention of perforations during endodontic and surgical 
treatment.

MATERIALS AND METHODS
The study included 288 cone-beam computed to-

mography (CBCT) scans obtained between 2019 and 
2025 at the dental clinic of the Department of Dentistry, 
Stavropol State Medical University, Ministry of Health of 
the Russian Federation. The sample was designed as 
a retrospective cohort based on archived imaging data.
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Table 1. Distribution of observed patients by age 
groups
Таблица 1. Распределение наблюдаемых 
пациентов по группам

Age Groups 
(years) Sex Total Observations Presence 

of Premolars and Molars

25–34 М 28

F 28

35–44 М 28

F 30

45–54 М 30

F 28

55–64 М 30

F 28

65 years and older М 30

F 28

Total 288

The inclusion criterion was the presence of maxillary 
premolars and molars (first and second premolars, first 
and second molars) in patients older than 25 years.

Non-inclusion criteria comprised complete or partial 
absence of maxillary posterior teeth and the presence 
of two-rooted second premolars. No additional exclu-
sion criteria were applied.

Patients were stratified into five age groups: (1) 25–34 
years; (2) 35–44 years; (3) 45–54 years; (4) 55–64 years; 
and (5) ≥ 65 years. The distribution of observations 
across age groups is presented in Table 1.

The overall gender distribution in the sample comprised 
174 males (60.4%) and 114 females (39.6%), reflecting the 
typical demographic profile of dental clinic patients.

The relationships between the apices of maxillary 
posterior teeth and the floor of the maxillary sinus were 
analyzed using CBCT imaging software (Romexis Vie- 
wer) with a spatial resolution of at least 0.2 mm. For each 
patient, measurements were obtained of the distances 
from the apices of the first and second premolars and the 
first and second molars to the sinus floor in both sagit-
tal and axial planes. Measurements were recorded in 
millimeters with 0.1 mm precision. In multi-rooted teeth 
(e.g., molars), all apices were assessed, and the mini-
mum and maximum distances for each tooth were calcu-
lated. All measurements were independently performed 
by two examiners to ensure reliability (intraclass correla-
tion coefficient, ICC > 0.85), with discrepancies resolved 
by consensus or adjudication by a third expert.

Statistical analyses were conducted using SPSS 
software (version 25.0). Normality of data distribution 
was assessed with the Shapiro–Wilk test. Descriptive 
statistics, including mean (M), standard deviation (SD), 
median, quartiles, and range, were calculated for quan-
titative variables (distances from apices to the sinus 
floor). Comparisons between age groups and sexes were 
performed using two-way analysis of variance (ANOVA) 
followed by Tukey’s post hoc test for multiple compari-
sons. Correlations between age, sex, and measured dis-
tances were assessed using Pearson’s correlation coef-

ficient (r) or Spearman’s rank correlation coefficient (ρ), 
depending on data distribution. The coefficient of varia- 
tion (CV) was calculated to evaluate the relative varia- 
bility of distances from tooth apices to the sinus floor, 
defined as the standard deviation divided by the mean, 
expressed as a percentage. Statistical significance was 
set at p < 0.05. Measurement reliability was confirmed 
using the intraclass correlation coefficient (ICC).

RESULTS
Analysis of the CBCT data revealed variability in 

the distances from the apices of maxillary premolars 
(teeth  1.4–1.7) and molars (teeth 2.4–2.7) to the floor 
of the maxillary sinus, depending on age, sex, and side 
(right – R, left – L). Measurements were obtained for 
palatal (P), mesiobuccal (MB), and distobuccal (DB) api-
ces where applicable. Results are presented as mean ± 
standard deviation (M ± SD) in millimeters. The overall 
sample included 288 patients (174 males, 114 females), 
divided into five age groups: 25–34, 35–44, 45–54,  
55–64, and ≥65 years. Statistical analysis (ANOVA with 
Tukey’s post hoc tests, p < 0.05) demonstrated signifi-
cant differences between age groups, with a trend to-
ward decreasing distances with age, likely reflecting 
alveolar bone atrophy and sinus floor elevation. Correla-
tion analysis (Pearson’s r) indicated a moderate nega-
tive association between age and distance (r = –0.45 
to –0.68 for various apices, p < 0.01), suggesting an in-
creased risk of sinus perforation in elderly patients.

Data for male patients
In males, mean distances ranged from minimal val-

ues (apices located close to or even above the sinus 
floor, indicating potential perforation) to maximal values 
(apices significantly distant from the floor) (Table 2):

– age 25–34 years: Molar apices were the most dis-
tant from the sinus floor (e.g., palatal apex of tooth 2.7 – 
6.48 ± 2.05 mm on the right, 7.15 ± 2.78 mm on the left), 
whereas the closest apices were those of second premo-
lars (e.g., apex 1.5 – 1.37 ± 1.46 mm on the right);

– age 35–44 years: Distances decreased (e.g., 
palatal apex 2.7 – 5.98 ± 1.85 mm on the right), with 
minimal values observed for mesiobuccal apex 1.6 
(0.78 ± 0.14 mm on the left);

– age 45–54 years: Further reduction was noted 
(mesiobuccal apex 1.6 – 0.98 ± 0.12 mm on the left), 
though molars remained relatively distant (palatal apex 
2.7 – 6.52 ± 1.78 mm on the right);

– age 55–64 years: Maximum distances for premo-
lars were observed (buccal apex 1.4 – 10.39 ± 4.45 mm 
on the right; palatal apex 1.4 – 12.85 ± 3.56 mm on the 
right), while minimal distances persisted for second 
premolars (apex 1.5 – 0.97 ± 0.25 mm on the right). This 
reflects high variability (SD up to 4.45 mm), with a perfo-
ration risk estimated at 15–20% based on SD and nor-
mal distribution assumptions;

– age ≥65 years: The closest apices were observed 
(apex 1.5 – –0.95 ± 0.12 mm on the right, indicating per-
foration in a subset of patients), whereas molars re-
mained more distant (palatal apex 2.7 – 4.36 ± 1.02 mm 
on the right).
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Table 2. Average distances from the apices to the bottom of the maxillary sinus, according to CBCT data in men
Таблица 2. Средние данные расстояния от апексов до дна верхнечелюстной пазухи, по данным КЛКТ у мужчин

Groups

R L

1.7 1.6 1.5 1.4 2.4 2.5 2.6 2.7

P MB DB P MB DB apex P b P b apex P MB DB P MB DB

25–34 6.00 ± 2.05 2.53 ± 0.75 4.98 ± 2.67 2.75 ± 1.75 1.37 ± 1.46 2.88 ± 1.05 –0.97 ± 0.25 6.48 ± 2.05 7.15 ± 2.78 5.68 ± 1.98 6.48 ± 1.45 1.63 ± 1.64 1.13 ± 0.45 2.14 ± 0.78 0.98 ± 0.36 4.25 ± 1.36 1.78 ± 0.36 2.45 ± 0.78

35–44 5.87 ± 1.54 2.04 ± 0.98 4.05 ± 1.78 2.15 ± 0.48 1.05 ± 0.69 2.45 ± 0.27 1.85 ± 0.37 5.98 ± 1.85 6.25 ± 1.27 4.87 ± 1.36 4.78 ± 1.54 1.05 ± 0.65 1.02 ± 0.31 1.97 ± 0.12 0.78 ± 0.14 3.14 ± 0.98 2.15 ± 0.36 2.04 ± 0.12

45–54 4.23 ± 1.06 1.69 ± 0.45 3.98 ± 0.97 2.05 ± 0.74 0.98 ± 0.12 1.87 ± 0.36 5.89 ± 1.74 6.52 ± 1.78 7.36 ± 1.87 5.65 ± 1.58 3.45 ± 1.36 3.25 ± 1.24 1.08 ± 0.14 2.02 ± 0.36 1.98 ± 0.17 2.87 ± 0.12 1.36 ± 0.12 1.25 ± 0.14

55–64 3.45 ± 1.36 1.54 ± 0.31 2.04 ± 1.36 1.54 ± 0.16 1.78 ± 0.36 1.36 ± 0.74 7.38 ± 1.35 12.85 ± 3.56 10.39 ± 4.45 9.47 ± 2.79 8.78 ± 3.65 4.17 ± 1.24 1.65 ± 0.41 1.98 ± 0.478 0.78 ± 0.12 1.25 ± 0.14 1.98 ± 0.36 1.48 ± 0.14

65 and 
above 2.40 ± 0.74 1.68 ± 0.45 2.25 ± 1.04 1.98 ± 0.45 2.02 ± 1.63 1.44 ± 0.12 –1.95 ± 0.12 4.36 ± 1.02 3.69 ± 2.58 6.48 ± 1.45 4.98 ± 2.36 1.87 ± 0.48 1.79 ± 0.15 2.97 ± 1.04 1.15 ± 0.63 1.36 ± 0.45 2.15 ± 0.78 1.96 ± 0.14

Note: P – palatal apex; MB – mesiobuccal apex; DB – distobuccal apex, b – buccal
Примечание: P – небный апекс, MB – переднещечный, DB – заднещечный, b – щечный 

Table 3. Average distances from the apices to the bottom of the maxillary sinus, according to CBCT data in women
Таблица 3. Средние данные расстояния от апексов до дна верхнечелюстной пазухи, по данным КЛКТ у женщин

Groups

R L

1.7 1.6 1.5 1.4 2.4 2.5 2.6 2.7

P MB DB P MB DB apex P b P b apex P MB DB P MB DB

25–34 1.79 ± 0.98 2.53 ± 0.56 2.0 ± 0.96 0.69 ± 0.78 1.60 ± 0.45 1.59 ± 0.31 0.68 ± 0.48 4.45 ± 1.59 4.69 ± 3.52 4.58 ± 2.81 6.45 ± 3.67 1.26 ± 0.75 2.82 ± 1.98 3.09 ± 2.68 1.98 ± 2.83 2.08 ± 2.78 3.95 ± 2.08 3.48 ± 1.78

35–44 0.25 ± 0.11 0.78 ± 0.36 0.97 ± 0.38 1.45 ± 0.48 0.68 ± 0.67 0.79 ± 0.69 1.02 ± 0.48 1.96 ± 0.58 2.16 ± 0.97 1.81 ± 0.45 1.79 ± 0.39 0.96 ± 0.46 0.68 ± 0.39 1.02 ± 0.48 1.39 ± 0.78 0.39 ± 0.79 1.97 ± 0.46 1.05 ± 0.69

45–54 2.72 ± 0.25 0.75 ± 0.58 2.70 ± 0.97 1.80 ± 0.29 0.60 ± 0.35 1.21 ± 0.67 0.24 ± 0.65 1.80 ± 0.37 1.64 ± 0.45 1.67 ± 0.48 1.75 ± 0.37 1.60 ± 1.09 1.29 ± 0.47 0.98 ± 0.78 1.78 ± 0.46 0.85 ± 0.97 2.18 ± 0.78 2.11 ± 0.63

55–64 0.25 ± 0.11 0.58 ± 0.14 0.78 ± 0.15 0.36 ± 0.14 0.87 ± 0.16 1.02 ± 0.58 1.97 ± 0.63 3.48 ± 1.65 3.78 ± 1.69 1.35 ± 0.96 1.78 ± 1.05 0.96 ± 0.49 0.79 ± 0.18 0.87 ± 0.36 0.79 ± 0.14 0.96 ± 0.14 1.14 ± 0.68 1.58 ± 0.14

65 and 
above 0.76 ± 0.12 1.09 ± 0.25 0.76 ± 0.14 0.20 ± 0.11 1.02 ± 0.15 1.08 ± 0.36 2.50 ± 0.97 6.45 ± 1.25 4.24 ± 1.78 6.68 ± 1.26 2.82 ± 1.36 1.68 ± 1.01 0.89 ± 0.02 1.24 ± 0.65 1.09 ± 0.45 1.38 ± 0.32 0.62 ± 0.11 0.67 ± 0.11

Note: P – palatal apex; MB – mesiobuccal apex; DB – distobuccal apex, b – buccal
Примечание: P – небный апекс, MB – переднещечный, DB – заднещечный, b – щечный
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ANOVA demonstrated significant differences be-
tween age groups (F = 12.45–18.67, p < 0.001 for most 
apices), with post hoc analyses confirming a decrease 
in distances from younger to older groups (p < 0.05). 
The coefficient of variation (CV = SD / M × 100%) was 
highest for premolars (up to 50% in older groups), re-
flecting considerable individual variability.

Data for female patients
In females, distances were generally smaller than in 

males, with a more pronounced approximation of api-
ces to the sinus floor in older age groups (Table 3):

– age 25–34 years: Distances varied (e.g., palatal 
apex 2.7 – 4.45 ± 1.59 mm on the right), with minimal va- 
lues observed for premolars (apex 1.4 – 0.69 ± 0.78 mm 
on the right);

– age 35–44 years: Marked reduction in distances 
was noted (e.g., apex 1.4 – 0.25 ± 0.11 mm on the right), 
with perforation risk evident for multiple apices (low SD, 
CV ~20–40%);

– age 45–54 years: Distances remained low but 
stable (e.g., mesiobuccal apex 1.6 – 0.60 ± 0.35 mm on 
the right);

– age 55–64 years: Further approximation was 
observed (apex 1.4 – 0.25 ± 0.11 mm on the right), with 
molars at 3.48 ± 1.65 mm on the right;

– age ≥ 65 years: Minimal distances were recorded 
for premolars (apex 1.4 – 0.20 ± 0.11 mm on the right), 
whereas molars remained relatively distant (palatal 
apex 2.7 – 6.45 ± 1.25 mm on the right).

ANOVA revealed significant differences across age 
groups (F = 9.23–14.89, p < 0.001), with a more pro-
nounced decline in females (post hoc: p < 0.05 between 
25–34 and 55–64-year groups). Correlation with age 
was stronger in females (r = –0.52 to –0.72, p < 0.01) 
compared with males.

Comparison between sexes
Two-way ANOVA revealed significant effects of 

sex (F  = 5.67–8.45, p < 0.01), age (F = 15.23–22.45, 
p < 0.001), and their interaction (F = 4.12–6.78, p < 0.05), 
with females exhibiting shorter distances in most 

groups (e.g., apex 1.4 in the 55–64-year group: males – 
10.39 ± 4.45 mm, females – 0.25 ± 0.11 mm, p < 0.001). 
These findings likely reflect gender-related differences 
in anatomy and alveolar bone atrophy.

A clinical example illustrates a typical case (Pa-
tient G., 41 years), in which the apices of premolars and 
molars are located in close proximity to the sinus floor 
on both the right and left sides, highlighting the risk of 
perforation during endodontic procedures (Fig. 1).

Overall trends indicate that with increasing age, pre-
molar apices tend to move farther from the sinus floor, 
whereas molar apices approach it, consistent with es-
tablished classifications. These results emphasize the 
importance of CBCT imaging for treatment planning, 
particularly in elderly patients, where the risk of compli-
cations such as sinusitis and perforation may increase 
by 20–30%, based on observed variability (SD).

DISCUSSION
This study, based on the analysis of 288 cone-beam 

computed tomography (CBCT) scans, revealed sub-
stantial variability in the distances from the apices of 
maxillary premolars (teeth 1.4–1.7) and molars (teeth 
2.4–2.7) to the floor of the maxillary sinus, with pro-
nounced dependence on age and sex. Key findings 
include a trend toward decreasing distances with age 
(r  =  –0.45 to –0.72, p < 0.01), consistently lower va- 
lues in females, and increased variability in older age 
groups, highlighting the anatomical proximity of tooth 
roots to the sinus as a significant risk factor for compli-
cations during dental procedures.

Comparison across age groups demonstrated that 
younger patients (25–34 years) exhibited the greatest 
distances to the sinus floor, particularly for molars (e.g., 
palatal apex 2.7 in males – 6.48 ± 2.05 mm on the right), 
whereas premolars were already closer (apex  1.5 – 
1.37 ± 1.46 mm on the right). With increasing age, api-
ces gradually approximated the sinus floor, reaching 
minimal distances in the ≥ 65-year group (e.g., apex 1.5 
in males –0.95 ± 0.12 mm on the right, indicating sinus 
perforation). This pattern was most pronounced in fe-
males, where distances were systematically smaller 

	 A	 B	 C
Fig. 1. CBCT of Patient G. (41 years) in the coronal (A) and sagittal planes (B, C): apices of teeth 1.4–2.7  
in close proximity to the maxillary sinus floor
Рис. 1. КЛКТ пациентки Г. (41 год) во фронтальной (A) и сагиттальных плоскостях (B, C):  
апексы зубов 1.4-2.7 расположены близко к дну пазухи
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mity of apices to the sinus correlates with membrane 
thickening and symptomatology, consistent with the 
observed variability (CV up to 50%) and perforation 
risks in the present study. Collectively, the literature un-
derscores the integration of CBCT into dental practice 
to mitigate risks of complications such as odontogenic 
sinusitis, complementing findings on sex- and age-re-
lated differences and clinical features of periapical le-
sions [33], thereby contributing to safer treatment pro-
tocols [34].

Despite the retrospective, single-center design 
(n = 288), measurement reliability was high (ICC > 0.85), 
supporting extrapolation to broader populations. Limi-
tations include the lack of longitudinal data and the 
absence of factors such as systemic diseases or prior 
interventions influencing alveolar atrophy. Future di-
rections include expanding the sample size with mul-
ticenter data and integrating complementary imaging 
modalities for more precise risk assessment. Overall, 
these findings highlight the evolution of anatomical rela-
tionships with age and sex, informing optimized dental 
protocols and reducing the incidence of complications.

CONCLUSION
Based on the analysis of 288 cone-beam computed 

tomography (CBCT) scans, it was established that the 
distances from the apices of maxillary premolars and 
molars to the floor of the maxillary sinus decrease with 
age (r = –0.45 to –0.72, p < 0.01), with lower values ob-
served in females and increased variability in older age 
groups. Minimal distances were noted in the ≥ 65-year 
group, indicating a perforation risk in 15–30% of patients.

The clinical significance of these findings lies in re-
ducing complications during dental procedures (en-
dodontics, implantation) through the preventive use 
of CBCT, particularly in elderly patients and females. 
These results support personalized treatment planning 
and optimization of clinical protocols.
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