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Research Article Arastirma Makalesi

Assessment of the Topographic
Relationship Between the Maxillary
Sinus and Maxillary Posterior

Teeth Using Cone Beam Computed
Tomography

Maksiller Posterior Disler ile Maksiller SinUs
Arasindaki Topografik iliskinin Konik Isinl Bilgisayarli
Tomografi Kullanilarak Degerlendirilmesi

ABSTRACT

Objective: The aim was to identify the distance between the apices of maxillary posterior teeth
and maxillary sinus (MS) floor as well as the thickness of the bone between the root and the
alveolar cortical plate.

Methods: The cone-beam computed tomography scans of 74 patients were evaluated retrospec-
tively. Topographic measurements of the surrounding bone at the apex of all premolar and molar
maxillary teeth were performed in 2 different planes (vertical and horizontal). A 1-way analysis of
variance was used to determine the differences in linear measurements between each root for all
tooth types and genders.

Results: The mean vertical distance to the MS floor was significantly high for first premolar
roots and the lowest mean vertical distance was measured for mesio-buccal roots of second
molars (P < 0.05). In contrast, the lowest buccal bone thickness was found for the first premolar,
whereas the highest buccal thickness was measured for the mesiobuccal roots of the second
molars (P < .05). When gender groups were evaluated separately, it was found that the vertical
distance between the apices of second premolar teeth and the MS floor was significantly higher
in females (P < .05). Moreover, the mesiobuccal and palatal horizontal measurements of second
molars were higher in females (P < .05).

Conclusion: It is important to have knowledge about the linear measurements and morphologi-
cal features of the maxillary alveolar bone in order to carry out successfull dental practices The
obtained results were expected to be beneficial for clinicians to reduce the complication, espe-
cially in dental procedures involving maxillary molar region.

Keywords: Maxillary sinus, maxillary molar, maxillary premolar, topographic measurements
6z
Amag: Maksiller posterior dislerin apeksleri ile maksiller sinis (MS) tabani arasindaki mesafe-

nin belirlenmesinin yaninda alveolar kemigin kortikal tabakasi ile kokler arasindaki kalinhgin
saptanmasidir.

Yontemler: 74 hastaya ait konik isinli bilgisayarli tomografi goriintist retrospektif olarak
degerlendirildi. Maksiller premolar ve molar dislerin apeksleri hizasindaki alveolar kemigin 2 farkli
dizlemde (vertikal ve horizontal) topografik olgtimleri yapildi. Calismaya dahil edilen tim dis
tipleri ve cinsiyet gruplar igin her dis kokine yonelik yapilan dogrusal olgimler arasindaki
farkliliklari belirlemek amaciyla tek yonlt varyans analizi kullanildi.

Bulgular: MS tabanina olan ortalama vertikal mesafe birinci premolar dislerde anlamli derecede
yuksek iken, en duslik ortalama dikey mesafe ikinci molar diglerinmezio-bukkal kdkleri i¢in olgtldi
(P < 0.05). Buna karsilik en diisuik bukkal kemik kalinhgi birinci premolar digler bolgesinde iken, en
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ylksek bukkal kemik kalinligi ikinci molar dislerin mezio-bukkal koklerinde 6lgildi (P < .05). Yapilan olglimler cinsiyet dagihmina
gore karsilastirmali olarak degerlendirildiginde, ikinci premolar dislerin apeksleri ile MS tabani arasindaki vertikal mesafenin kadin-
larda anlamli sekilde daha ytiksek oldugu belirlendi (P < .05). Ayrica ikinci molar diglerin mesio-bukkal ve palatal yondeki horizontal

olgtimleri kadinlarda anlamli sekilde yuksekti (P < .05).

Sonug: Maksiller alveol kemigin morfolojik 6zellikleri ve dogrusal 6lgtimleri hakkinda bilgi sahibi olunmasi, dental uygulamalarin
basaril olarak gergeklestirilebilmesi i¢cin dnemlidir. Elde edilen sonuglarin, 6zellikle maksiller posterior bélgeyi ilgilendiren dental
islemlerdeki komplikasyonlarin azaltilmasinda klinisyenlere faydali olmasi beklenmektedir.

Anahtar Kelimeler: Maksiller sintis, maksiller molar, maksiller premolar, topografik dlgtimler

INTRODUCTION

The proximity between the root apices of maxillary posterior
teeth and the maxillary sinus (MS) floor may cause some inflam-
matory and traumatic changes in the MS."? It was proved that
bacterial infection(s) spreading via bone marrow, blood vessels,
and/or lymphatics into the MS might create various pathologi-
cal alterations.3® Accordingly, many iatrogenic complications
have been reported during and/or after root canal treatment of
the maxillary posterior teeth due to their close anatomical rela-
tionship.® Moreover, it is well known that extraction of teeth with
root tips close to the MS floor may cause an oro-antral fistula.
Bacterial inflammation originating from periapical lesions and/
or endodontic/surgical complications has all been considered as
a predisposing factor for odontogenic maxillary sinusitis.” Fur-
thermore, the relationship between the maxillary posterior teeth
and the MS should be determined to prevent the intrusion of
dental implants into the MS. Therefore, accurate knowledge of
the anatomic relationship between the root apices of maxillary
posterior teeth and sinus floor is crucial for both non-surgical
and surgical dental procedures.t® One of the important factors
that must be determined during the planning of surgical proce-
dures for the maxillary posterior region is the thickness of buc-
cal and palatal bone in the area of operation. Knowledge of the
buccal and/or palatal bone thickness before endodontic surgery
is essential for the decision of the optimal surgical site and sur-
gical approach, as well as the selection of the most appropriate
implant width. "o

Three-dimensional (3D) imaging methods and, recently, cone-
beam computed tomography (CBCT) have become the standard
for the evaluation of both hard and soft tissue components of the
MS. It was reported that CBCT imaging facilitates the decision to
perform the surgery either from the buccal or from the palatal
side.®™2 Moreover, the detailed 3D information provided by mul-
tiple thin sections of CBCT also facilitates the clinicians’ under-
standing of the topography ofthe adjacent anatomical structures,
thereby increasing the success of surgical procedure(s).?

Many studies have been conducted to evaluate the topographic
relationship between the roots of maxillary posterior teeth and
the MS floor®"* However, reported findings were not compara-
ble because some studies used low-resolution CT devices, while
others preferred cone-beam CT."°*'® Moreover, some studies
included the evaluation of the relationship of the sinus floor with
both the premolar and the molar root apices, while others only
included the molar roots.”* Furthermore, most of the studies did
not include the measurement of bone thickness around root api-
ces. Only 2 studies determined the distance between the apices
of the all-maxillary posterior teeth and the sinus floor, including

the measurement of the buccal and palatal bone thickness using
CBCT images.®"

Therefore, the objectives of this study were to identify the dis-
tance of the apices of maxillary premolar and molar teeth to the
MS floor and the morphological features of the alveolar bone sur-
rounding the related root apices using cone-beam CT images.

MATERIAL AND METHODS

Study Sample

Ethics Committee of the Ege University approved this study
(Date: 2912.2016, Number: 70198063-16-11.1/10) as regards the
1964 Declaration of Helsinki. Informed consent was obtained
from all participants.

Cone-beam computed tomography scans taken for various diag-
nostic purposes at the Department of Oral and Maxillofacial Radi-
ology between 2018 and 2019 were examined retrospectively.
Cone-beam computed tomography scans of 400 patients were
obtained, and 74 scans showing at least 1 exposed MS as well as
first and second premolars and molars without any malforma-
tions or bony pathologies were chosen and included in the study.
The exclusion criteria for the study were the following: patients
with apical pathologies, total edentulism, bone lesions related to
systemic diseases, tumors in the maxillary posterior region, and
images with heavy artifacts.

The CBCT images were obtained using the Kodak 9000 3D (Car-
estream Health Inc.,, Rochester, NY, USA) system with the follow-
ing settings: field of view 50x37 mm, a voltage of 70 kVp, and a
tube current of 10 mA. Small volumes were particularly preferred
for high-resolution images (76 pm). DICOM files of the selected
volumes were transferred to a portable hard disk for measure-
ment sessions.

Topographic Measurements

Cross-sectional images were used for all measurements. Topo-
graphic measurements of the surrounding bone at the apex of all
premolar and molar teeth were performed in 2 different planes
(vertical and horizontal) consistent with the method of Yoshimine
etal®using the native software of the CBCT system (CS 3D Viewer
Software, Carestream Kodak 9300 C; Rochester, New York, USA).
Both measurements were accomplished on the axial and sagit-
tal section images reconstructed by the medial line of the root
crown at the maxillary premolar and molar teeth (Figure 1). Since
bone thickness is not similar in male and female subjects, the
measurements for 2 genders were separately evaluated.

Vertical measurements (distance between root apex and sinus
floor) were performed from the root apex to the inferior corti-
cal border of the MS along the longitudinal axis of the root for all
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Figure 1. Cross-sectional cone-beam computed tomography images showing the vertical (green lines), buccal horizontal (red lines), and palatal
horizontal (yellow lines) measurements of the alveolar bone areas around premolar and molar roots.

posterior maxillary teeth. Vertical measurements for molar teeth
included the measurement of the distances from all [mesiobuc-
cal vertical (MBV) and distobuccal vertical (DBV) and palatal ver-
tical (PV)] root apices to the inferior cortical border of the MS,
while vertical measurements of the premolar teeth were per-
formed by measuring the distance from all root apices to the
inferior cortical border of the MS (BV and PV) (Figure 1). Measure-
ments were performed separately for each root of the maxillary
posterior teeth and were recorded as “0” when the root apex
touches the floor of MS.

Horizontal measurements were performed to determine the
buccal and palatal bone thicknesses. Buccal bone thickness for
molar teeth was measured as the horizontal distance between
the buccal root apex and the outermost border of the buccal cor-
tical plate along the longitudinal axis of the mesiobuccal hori-
zontal (MBH) and distobuccal horizontal (DBH) roots, while the
horizontal distance between the buccal root apex and the out-
ermost buccal cortical border was measured for premolars (buc-
cal horizontal, BH). The horizontal distance between the apex of
the palatal root and the outermost border of the palatal corti-
cal plate was recorded as the palatal bone thickness. Horizontal
measurements for premolar and molar teeth were determined
as the horizontal distance between the root apex and palatal
surface of the alveolar bone separately (PH) (Figure 1). When
there was no trabecular alveolar bone surrounding the root api-
ces on buccal/palatal surfaces, horizontal measurement(s) were
recorded as “0”

All measurements were done by a single oral and maxillofa-
cial radiologist who had 10 years of experience in CBCT imag-
ing. Measurements were repeated by the same evaluator
after 2 weeks.

Statistical Analysis

All data were descriptively analyzed using Statistical Pack-
age for Social Science Statistics version 15.0 software (SPSS
Inc.; Chicago, IL, USA). Means, SDs, and minimum and maxi-
mum values of the vertical and horizontal measurements were
calculated for all tooth types and all roots. A 1-way analysis of
variance was used to determine the differences in linear mea-
surements between each root for all tooth types and genders.
All premolar teeth included in the study were single-rooted.
Accordingly, pairwise comparisons of bone thicknesses were
done between measurements of the single root of premolars,
while each root of the molar teeth was compared separately.
Pairwise comparisons were performed by the least significant
difference test. In order to calculate intra-examiner agreement,
Cohen’s kappa coefficient (k) was used and scored according to
the Landis and Koch scale (0.0-0.2; slight agreement; 0.21-0.40;
fair agreement; 0.41-0.60; moderate agreement; 0.61-0.80; sub-
stantial agreement; and 0.81-1.0; almost perfect). A P -value less
than .05 (typically <.05) was statistically significant. At the end
of the study, a “post hoc” power analysis was conducted to justify
the chosen sample size using the G*Power software version 3.1
(Dusseldorf University, Germany).

RESULTS

Atotal of 164 posterior teeth were assessed in 74 patients (males:
56.8%, females: 43.2%, mean age: 48.6 years). Among 164 teeth,
80 (48.8%) were premolars, while 84 (51.2%) were molars. Among
the evaluated teeth, 42 teeth were first (25.6%), 38 teeth were
second (23.2%) premolars, while 44 teeth were first (26.8%), and
40 teeth were second (24.4%) molars. The total number of evalu-
ated roots was 332. The mean and SDs of a total of 744 horizontal

Table 1. Vertical Measurements Between Maxillary Posterior Teeth Roots and the Sinus Floor (mm)

Vertical (V) Measurement,

mm (Mean + SD) First Premolar Second Premolar First Molar Second Molar

Root BV=PV BV=PV MBV DBV PV MBV DBV PV
Total 4.98 +0.8*" 2.18 + 0.60* 1.70 + 0.56*¢ 1.45 + 0.48*7 1.40 + 0.40** 0.62 + 0.26** 1.40 +0.77* 1.35 + 0.95*
Female 5.56 = 1.32 3.22 £ 0.90* 1.87 £0.94 1.55 + 0.89 1.58 £ 0.60 0.35 +0.22 3.35 +3.35 2.10+1.78
Male 4.20 + 1.08 0.75 + 0.38* 1.54 £ 0.68 1.35 +0.48 1.25 £ 0.56 0.74 £ 0.36 2.40 + 077 244 +1.17

BV, buccal vertical; DBV, distobuccal vertical; MBV, mesiobuccal vertical; PV, palatal vertical. According to the least significant difference test (P <.05):

*shows (he signilicanl dillerence between distances ol molar and premolar rools (o (he sinus oor.

shows the significant difference between the distances of first premolar roots and mesiobuccal roots of second molars to the sinus floor.
‘shows the significant difference between the distances of mesiobuccal roots of second molars and all roots of first molars to the sinus floor.

*shows the significant difference between gender groups for vertical measurements of second premolar.
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21

Table 2. Horizontal Measurements Between Maxillary Posterior Teeth Roots and Buccal/Palatal Cortical Bone Plate (mm)

Horizontal (H) Measurement,

mm [Mean + SD] First Premolar Second Premolar First Molar Second Molar

Root BH PH BH PH MBH DBH PH MBH DBH PH
Total 0.65 + 0.15*"  4.97 £ 0.47* 1.69 + 0.30*" 5.25 + 0.25%* 1.07 £0.29*'Y 2.01 +0.36*" 1.85 + 0.38*" 3.85 + 0.26*' 2.38 + 0.44* 3.03 + 0.49%+"
Female 0.78 £ 0.21 5.22 + 0.66 1.78 +0.45 5.43 +0.37 1.39 + 0.50 2.71+0.63 2.34 + 0.58 5.13 + 0.39% 3.25+0.75  4.43 + 0.60°
Male 0.48 +£0.19 4.64 + 0.67 1.57 +£041 5.02+0.34 0.76 +£0.29 1.30 £ 0.26 1.35 + 0.46 3.30 + 0.22% 2.22+0.50  2.39 + 0.60°
BH, buccal horizontal; DBH, distobuccal horizontal; MBH, mesiobuccal horizontal; PH, palatal horizontal. According to the least significant difference test (P <.05):

*shows the significant difference between buccal horizontal thicknesses of first premolars and other teeth.

fshows significant difference between mesiobuccal horizontal thicknesses of second molar and other teeth.

“shows significant difference between mesiobuccal horizontal thicknesses of second molar and first molar.

“shows the significant difference between gender gronps for mesiobuccal horizontal thicknesses of second molar.

fshows signilicant dillerence between palatal horizontal thicknesses ol premolars and molars.

“shows significant difference between palatal horizontal thicknesses first molar and second molar.

shows the significant difference between gender groups for palatal horizontal thicknesses of second molar.

and vertical measurements are shown in Tables 1 and 2. Post-hoc DISCUSSION

power calculations at the level of a error probability =0.05 indi-
cated that the sample size is sufficient with 1.000 power and
2.473 effect size.

All premolar teeth included in the study were single rooted; there-
fore, a single vertical measurement was made by measuring the
distance from the root apex of premolar teeth to the inferior corti-
cal border of the MS, not separately from the buccal and palatal
regions (BV=PV). The mean vertical distance measured between
the root apices and inferior cortical border of the MS for the first
and second premolar roots was compared with each root of the
molar teeth. According to this comparison, the mean vertical mea-
surements were smaller for all roots of the first and second molar
teeth as compared to the first and second premolar roots (P < .05).
The mean vertical distance to the MS floor was significantly greater
for first premolar roots (4.98 + 0.87 mm), whereas the lowest
mean vertical distance was measured for the mesiobuccal roots
of second molars (0.62 + 0.26) (P < .05). When molar teeth were
compared with each other, no difference was found between the
vertical distances of distobuccal and palatal roots of first and sec-
ond molar teeth and MS floor (P> .05). However, vertical distance
between the MS floor and mesiobuccal roots of second molars was
smaller than that of the first molar teeth (P < .05) (Table 1).

For pairwise comparisons of bone thickness measurements, the
buccal bone thickness of premolars (BH) was compared with the
buccal bone thickness of MBH and DBH molar roots separately.
The lowest buccal bone thickness was found for the first premo-
lar, whereas the highest buccal thickness was measured for the
MB roots of the second molars (P < .05). When molar teeth were
compared with each otheras regards MB and DB roots separately,
no difference was found between DBH measurements of the first
and second molars (P> .05). However, MBH measurements of the
second molarteeth were higher than those of the first molars (P <
.05). Palatal horizontal thicknesses of the first and second premo-
lar teeth were significantly higher than the PH thicknesses of all
molar teeth (P < .05). Further, according to the molar teeth com-
parison, the PH thickness of the second molars was significantly
higher than that of the first molars (P < .05) (Table 2).

When gender groups were evaluated separately, it was found
that the vertical distance between the apices of second pre-
molar teeth and the MS floor (BV=PV) was significantly higher
in females (P < .05). Moreover, the MBH and PH measurements
of second molars were significantly higher in females (P < .05).
No statistically significant difference was found in the remaining
measurements between genders (Tables 1 and 2).

The kappa analysis revealed that intra-examiner agreement
ranged from good to almost perfect (range: 0.51-0.84).

Clinicians’ knowledge about the relationship between the roots of
posterior maxillary teeth and the alveolar bone surrounding the
roots provides advantages for the success of many dental pro-
cedures, such as implant treatment, apicoectomy (endodontic
surgery), and applications of orthodontic mini implants.®™© Many
studieshave been carried outto evaluate the relationship between
the posterior maxillary teeth and adjacent structures.®™*1"8 pre-
vious studies evaluating this relationship with different imaging
modalities showed that the root apices of the maxillary molar
teeth are generally very close to the MS floor as compared to the
premolar teeth.®™48 When the linear measurements in previ-
ous studies were evaluated according to specific tooth groups, it
was seen that the shortest vertical distance to the MS floor was
measured in maxillary second molars, whereas the furthest verti-
cal distance was in first premolars. ®'"*41"€ |n addition, most of the
studies reported that the root closest to the floor of the MS is the
mesiobuccal root of the second molar tooth.""” Even though the
results reported here support these findings, the measurement
values obtained were higher than some of the existing studies.”
Similarto previous studies, ®""'*'® only the coronal slices were used
for all measurements in the present study. However, studies that
performed measurements on CBCT images in 3 different planes
found that measurements of all roots in the coronal planes were
higher than those in the sagittal planes.” This difference between
measurement values in various studies may be explained with
CBCT slices (coronal or sagittal) selected by researchers to per-
form the measurements.

The results of the present study revealed that the distance
between the root of the molar and sinus floor was the shortest
for the mesiobucal roots of maxillary second molars. This find-
ing confirms the possible complications related to the proxim-
ity of the second molars to the floor of the MS that may occur
during surgical operations. Displacement of dental implant or
roots into the MS, perforation of the MS floor (oroantral commu-
nication) during tooth extraction, and dental material extrusion
used in root canal therapy can be considered among these com-
plications.® It has been shown that sufficient alveolar bone is a
prerequisite for long-term dental implant success.?°?' However,
many studies showed that the success rate for maxillary implants
was less than that for mandibular implants because of the lim-
ited amount of bone volume and the MS pneumatization after
tooth loss.?" Maxillary sinusitis caused by dental implant inser-
tion into the MS and projection of the dental implant into the MS
cavity were the possible complications of dental implants that
may occur at the maxillary region.?? The risk of developing these
complications in the second molar region increases due to the
proximity of the second molars to the floor of the MS. Therefore,
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it is essential to determine the anatomical relationships of the
maxilla with a specific assessment of linear measurements
for proper dental implant treatment in the maxilla.

Anotherimportant clinical problem encountered due to the verti-
cal anatomical relationship between the roots of posterior teeth
and MS is odontogenic maxillary sinusitis.® Considering that
maxillary molars have a high periapical lesions risk compared
to other tooth types, the periapical inflammation, especially in
the buccal roots of molar teeth, can spread to the MS and cause
odontogenic maxillary sinusitis."® The relationship between these
anatomical structures should be considered to prevent an iatro-
genic procedure and to minimize the risks of an infectious dis-
ease within the sinus. Therefore, clinicians should consider the
possibilities of the above-mentioned complications during surgi-
cal and non-surgical treatments, especially for the buccal roots of
second molar teeth.

In addition to the closeness to the MS, bone thickness surround-
ing the related root apices is an important factor during surgical
operations. Information about anatomical structures is crucial for
apicoectomy because visualization and access to the surgical site
can be compromised when this information is missing. To date, it
has been reported that the root apex closest to the buccal bony
surface was the buccal root of the maxillary first premolar tooth,
whereas the second molar was farthest from the buccal bony sur-
face.”* Although the findings obtained in this study were simi-
lar to the previous ones, the measurement values obtained for
both buccal and palatal bone thickness were found to be higher
than some of the existing studies." The variation observed in
bone thickness measurements in these studies can be attrib-
uted to the difference in the measurement regions. It has been
shown that measurements performed at 3.0-mm resection level
resulted in lower bone thickness measurement values as com-
pared with the measurements at the apex level." However, stud-
ies that performed measurements at the apex level confirmed
that bone thickness in the apical region is relatively thicker than
at the resection level,2° as in our study.

It is well known that the thickness of buccal and palatal alveolar
bones in the operation field is a crucial factor regarding both api-
cal surgery and dental implantation.”™ Studies have proven that
buccal horizontal bone thickness is lower than the palatal bone
thickness in the premolar region,®*2* which is in accordance with
the findings of the present study. Although this fact may favor the
buccal side for the surgical access of premolar teeth, in a clinical
situation requiring the resection of the palatal root, the palatal
plate may be more accessible, necessitating knowledge of the
thickness of both buccal and palatal plates.’®*® Moreover, the clas-
sical view for apical surgeries in the maxillary molar region is to
perform the operations with a labial or buccal approach. However,
recent studies evaluating the success rates of apical surgeries
recommend a palatal approach for molar teeth in some special
cases.” These findings once again reveal that the bone thickness
surrounding tooth apices should be established before surgical
procedures. In addition to endodontic surgical procedures, the
measurement of the buccal and palatal bone thickness around
root apices is important for implants’ long-term stability and the
aesthetics of the prosthetic superstructure. At this point, the
dimensions of alveolar bone at the maxillary premolar region are
critical, with the lowest horizontal bone thickness. Thus, clini-
cians should avoid traumatic extraction of maxillary first premo-
lars, which may damage the thin buccal alveolar bone.®

Curr Res Dent Sci 2024 34(1): 18-24 | doi: 10.5152/CRDS.2023.22147

Buccal and palatal bone plate thickness has vital importance not
only for dental implant treatment in prosthetic rehabilitation but
also for mini-implant placement for orthodontic purposes.®"?
Mini-implants, also called the temporary anchorage devices
[TADs], are utilized to provide intraoral orthodontic anchorage.?®
Factors affecting the stability of mini-screw implants include age,
gender, site and side of implantation, as well as the craniofacial
skeletal structure of the implantation area. At this point, alveolar
bone thickness is important in terms of both selecting the proper
implantation placement and safe insertion of mini-implants
without any damage to anatomic structures such as blood ves-
sels, teeth roots, and nerves.?® The findings of the present study
confirmed previous studies demonstrating the thickest bone
over MB root of second molar®2* Thus, it has been considered
that the maxillary buccal molar region is a proper and safe site for
placement of mini-implants.

When the anatomical relationships assessed in our study were
evaluated separately according to gender groups, it was note-
worthy that females tended to have their premolar roots more
distant from the MS compared to males. This finding can be
explained by the fact that the premolar roots are generally longer
in men than in women, and the MS shows larger dimensions on
average in males than in women. The fact that the MS is larger
on average in men than in women may be another explanation
forthis finding.”® When the measurements made in the horizontal
direction were evaluated according to gender differences, both
the buccal and palatal bone thickness of the second molars in
females were found to be significantly larger than those in males.
Comparative analysis of tooth size discrepancies between males
and females in several studies showed that females had statis-
tically significantly smaller teeth than males.?® It was thought
that this may be the possible reason why both buccal and palatal
bone thicknesses of molars were greater in females compared to
males in the present study.

Previous radiographic studies evaluating the anatomical relation-
ship between the maxillary posterior teeth and the alveolar bone
have utilized many imaging modalities, such as panoramic radio-
graphs, CT scans, or CBCT imaging modalities.™? In this study,
due to its capability to provide submillimeter accuracy, a CBCT
imaging system was preferred for the linear measurements of
the maxillary posterior region. Furthermore, it requires a shorter
acquisition time, a reduced cost, and a lower radiation dose com-
pared to conventional CT.2%% Since smaller voxel sizes and limited
volume (field of view-FOV) scanning protocols provide better spa-
tial resolution and diagnostic accuracy in CBCT imaging, it has
been suggested that images obtained with a CBCT device with
these technical features should be preferred for periapical region
evaluations.®® Studies investigating the efficacy of CBCT in per-
forming orthodontic analyses have emphasized that images with
a voxel size of less than 0.3 mm are required to detect minimal
changes in bone thickness.? Similarly, Lavasani et al'” stated that
the most important limitation of their study was that the voxel
size of the images they used was significantly larger than the lim-
ited-field CBCT scans, which was offered at as low as 0.076 mm.
At this point, using a CBCT device with an FOV of 50 x 37 mm and
a voxel size of 0.076 mm in the present study provided a high-
resolution image, allowing measurements to be made with high
accuracy. However, including only single-rooted premolars and a
single population may be regarded as a limitation of this study for
drawing generalized assumptions. Further multicenter studies,
including many populations and double-rooted premolars, may
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provide more accurate results reflecting the true morphological
characteristics of the maxillary posterior region.

This CBCT-based study evaluated the relationship between the
maxillary posterior tooth roots, surrounding alveolar bones, and
MS. The presented findings may be useful for clinicians perform-
ing dental interventions such as mini-implant placement, den-
tal implant treatment, and apical surgery involving the maxillary
posterior region.
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