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ABSTRACT

Objectives: The aim of this study was to evaluate buccal bone thickness by cone
beam computed tomography (CBCT) in patients in both genders and in different
age groups.

Materials and Methods: Our study included 186 anterior teeth and 62 patients
with CBCT images. Buccal bone thickness was measured at the crest level, and at
a distance 1 and 2 mm apical to the crest level. The t-test and ANOVA test were
used in analyzing data.

Results: It was found out that age and gender were not significantly associated
with the buccal bone thickness of anterior teeth (p>0.05). The mean buccal bone
thickness was the highest as 1.91 mm around the right canines and it was the
lowest as 0.35 mm surrounding the right lateral incisor.

Conclusions: Our study demonstrated that the mean buccal bone thickness
increased towards the apical region for all three teeth types. CBCT precisely
measures the maxillary bone thickness and may facilitate the planning process for
placing implants and scheduling other types of surgeries correctly.
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Assessment of Buccal Bone in the Maxilla

INTRODUCTION

The alveolar process is located adjacent to
periodontal ligament, supporting teeth eruption
continuously from the cortical layer to all the way
to the bone. Facial and lingual/palatal aspects of
the alveolar process may depend on the root
dimension, angle, and location of erupting teeth.!
The alveolar bone displays a physiological
remodeling response to external forces. The
remodeling process occurs in the periodontal
ligament, in the periosteum of the buccal and
lingual cortex, and in the endosteal surface of the
bone marrow.?

Alveolar bone remodeling is controlled by
local and systemic factors. Local effects include
functional requirements of the tooth and age-
related changes in osteocytes. Systemic effects are
controlled by hormones (e.g. parathyroid
hormone, calcitonin, and vitamin  D).?
Osteopetrosis may develop due to age-related
hormonal changes; however, the mechanism of
these effects on the jaw has not been clarified yet.
It was reported that the duration of implant
survival was not related to menopause or age-
related osteoporosis.® Physiological or
pathological resorption of the alveolar bone is an
important problem, complicating the dental
rehabilitation process.* Deformities and defects in
the tissue can develop; resulting from periodontal
diseases, traumas, developmental alveolar clefts,
odontogenic cysts, and tumors.®

Cone-beam computed tomography (CBCT)
provides detailed images of the bone in order to
evaluate diseases of the jaw, dentition, and the
structure of the facial bones, nasal cavity, and
sinuses. Compared to conventional computed
tomography (CT) technique, it does not provide
diagnostic information of soft tissue structures
such as muscles, lymph nodes, glands, and nerves;
however, CBCT has the advantage of exposure to
lower levels of radiation.®

Several studies in the literature have reported
that dimensions of the alveolar crest are subject to
changes after tooth extraction. Following the
completion of the healing process of the alveolar
crest, bone loss of the marginal segment becomes
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more apparent at the facial aspect compared to the
marginal bone loss at the lingual/palatal aspect.
The observed differences in the quantified healing
outcomes may be related to the presence of a
thinner layer of bone at the buccal aspect
compared to its palatal equivalent. The clinical
consequences of bone loss at the buccal aspect
may be critical since they may complicate implant
placing and restorative aesthetics.’

Previously, it was believed that immediate
implant placement could alleviate buccal bone
resorption and help maintain the original shape of an
extraction socket.? However, it has been observed
that when an implant is placed immediately, gingival
recession occurs leading to aesthetic impairments in
patients with thin layers of bone in the buccal region.
It is recognized that there should be at least one
millimeter of healthy buccal bone layer present so
that the aesthetic appearance would be sustained
fairly after an immediate implant placement.®

In this present study, the thickness of buccal
bone layers of anterior teeth from individuals in
various age groups and in either gender was
compared and the mean values of buccal bone
thicknesses were evaluated.

MATERIALS AND METHODS

The present study was conducted in the
Department of Oral and Maxillofacial Radiology
after obtaining the approval of the respective
Ethics Committee. CBCT images of a total of 186
anterior teeth belonging to 29 males and 33
females in the age range from 19 to 60 years were
included in the study. Buccal bone thicknesses of
the included teeth were measured on sagittal
sectional images in CBCT at the crest level, and at
distances 1 and 2 mm apical from the crest level
(Figure 1). The patients with excessive alveolar
bone loss, apical pathologies, and CBCT images
with inadequate quality were excluded.
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!:igure 1. Measurement 6f bLJccaI bone thickness on sectional CBCT
image

The CBCT images of patients were acquired
by means of a KaVo 3D eXam (Biberach,
Germany) tomography device. The eXamVision
(Kavo Dental GmbH, Biberach, Germany)
software was used to analyze the acquired images.
All measurements were performed by the same
investigator, experienced in analyzing CBCT
images for three years. The evaluation process of
the CBCT images was performed in the
consecutive order of the central incisor, lateral
incisor, and canine teeth on the right side.

In order to evaluate the intra-rater reliability,
the intraclass correlation coefficient (ICC) value
was estimated by measuring the buccal thickness
of randomly selected 51 anterior teeth at the crest
level, and at distances 1 and 2 mm apical from the
crest level twice in a one-month interval.

SPSS (IBM SPSS Statistics 20.0; IBM Co.,
Armonk, NY, USA) software was used for the
statistical analysis of the collected data. The
student’s t-test and one-way ANOVA test were used
for data analysis. The study was conducted at the
significance level of p<0.05. The ICC value was
used to assess intra-rater reliability.

RESULTS

The thinnest buccal bone layer was 0.32 mm at the 2
mm apical distance from the crest level of the right
lateral incisor, and the thickest bone layer was 2.07
mm at the 2 mm apical distance from the crest level
of the right canine. Comparison of the age groups
revealed that the lowest mean thickness of the bone
layer was 0.35 mm surrounding the right lateral
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incisor in the 30-49-year-age group and the highest
of this value was 1.91 mm around the right canine in
the 30-49-year-age group. Furthermore, we found
out that the mean thickness of bone gradually
increased towards the apical region associated with
all types of anterior teeth (Table 1).

Table 1. Meantstandard deviation values of buccal
bone thickness of related teeth at selected levels (mm)

At 1 mm At 2 mm
At the crest apical from apical from
Toothtype | N level the crest the crest
level level
Right
central 62 | 0.69+0.16 0.74+0.18 0.76+0.21
Right
lateral 62 | 0.74+0.19 0.81+0.23 0.85+0.29
Right 62 | 0.97+0.26 1.04£030 | 1.06+0.35
canine
N: Number

No significant effects of gender (p=0.483,
p=0.988, p=0.905, respectively) and age (p=0.838,
p=0.382, p=0.953, respectively) were observed on
the buccal bone thickness of the central incisors,
lateral incisors, and canine teeth (Table 2, 3). In
regards to the intra-rater reliability, ICC values
were above 0.80 and there was good reliability
between repeated measurements.

Table 2. Comparison of mean buccal bone thickness
according to gender (mm)

Tooth type Gender Mean+SD g;)t\?ztlue)
Right central 21 ?Lzle gﬁigi; 0.483
Right lateral g‘i‘:};e gggigi 0.988

SD: Standard deviation

Table 3. Comparison of mean buccal bone thickness of
teeth according to age groups (mm)

Tooth type ( Agercr]:r?g 0) Mean+SD ANOV\;QS} st(p

19-29 0.75+0.14

Right central 30-49 0.72+0.20 0.838
50-60 0.71+0.16
19-29 0.78+0.22

Right lateral 30-49 0.78+0.24 0.382
50-60 0.88+0.21
19-29 1.03+0.33

Right canine 30-49 1.02+0.28 0.953
50-60 140.22

SD: Standard deviation
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DISCUSSION

Sensitive measurements are of paramount
importance in the anterior dental arc, where
aesthetic considerations are the primary concern
apparently during the follow-up period after
periodontal therapies. Therefore, several studies
have investigated the mean values of several
parameters associated with the alveolar crest and
gingiva in the search for obtaining precise
conclusions.'%1? Sagittal sections of CBCT images
were used in several studies®®? similar to that of
our study.

Kim et al.® measured mean buccal bone
thicknesses in the central incisor, lateral incisor,
and canine regions as 0.86, 0.83, 0.90mm
respectively. Younes et al.** performed the
measurements in the same regions, reporting the
respective mean values as 1.07, 1.16, and 0.98
mm. Esfahanizadeh et al.'* measured the mean
bone thickness as 0.72, 0.70, and 0.66 mm
respectively in the same regions. In this present
study, mean thickness values were found to be
0.73, 0.80, and 1.02 mm, respectively. It is
observed that there are discrepancies between the
results of the studies. These observed
discrepancies may be associated with ethnical
differences, the use of different methodologies,
and variations in teeth positioning.%®

We found that the mean bone layer thickness
increased towards the apical region at the buccal
aspects of each tooth in our study but a few
studies reported it decreasing towards the apical
region.®!® However, another study reported
similar results to those of our study, finding that
the buccal bone thickness of maxillary incisors
increased gradually towards the apices.}” These
results show that the nature of bone thickness,
whether increasing or decreasing towards the
apex, has not been clearly established yet.

Morais et al.®® measured the bone thickness
and bone height of the maxillary central incisors
in 22 patients before and after orthodontic
therapy. The thickness of the bone layers was
measured at 3 mm and 6 mm apical from the crest
level. The pre-treatment values were reported as 1
mm and 1.1 mm, and the post-treatment values
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were 0.8 mm and 1 mm, respectively. Comparison
of the pre-treatment and post-treatment values
demonstrated that although the quantified bone
loss was different significantly at 3 mm apical
from the crest, no significant differences were
observed at 6 mm apical from the crest.

Crespi et al?® placed 96 implants
immediately into fresh sockets in the anterior
maxillary region. Patients were divided into two
groups as the ones with a bone thickness of>1 mm
and the ones with a bone thickness of<l mm. The
degree of bone loss was followed up in both
groups at the end of treatment with CBCT images
taken before the tooth extraction and the one taken
3 years later. The quantity of bone loss was
reported to be significantly different when the
measured values in these two specified time
points were compared. However, the degree of
bone loss did not differ significantly between the
two patient groups in the follow-up period. One
may argue that the amount of bone loss associated
with implanting is not related to the measured
bone thickness before tooth extraction.

Adigiizel et al.®® measured the buccal bone
thickness of 451 maxillary premolar and molar
teeth using CBCT and analyzed the relationship of
age and gender to buccal bone thickness. The
thinnest bone region was 2.11 mm in females and
2.02 mm in males. The thickest bone region was
9.87 in females and 10.71 mm in males. In
contrast to our study, that study found that age and
gender variables were significantly associated
with the buccal bone thickness in the maxilla.
Therefore, it can be suggested that age and gender
may affect buccal bone thickness in the anterior
and posterior regions differently.

There should be a minimum of 2 mm buccal
bone thickness to achieve satisfying results in
implant therapy to be performed in the anterior
region.??2 Khoury et al.’® reported that a 2 mm
thickness was found in 11% of the patients in the
buccal bone 4 mm apical to alveolar crest.
Another study observed buccal bone thicknesses
of more than 2 mm at distances 1, 2, 3, 4, and 5
mm apical to the alveolar crest level in the
respective ratios of 0%, 0.5%, 1.5%, 2%, 2.5%,
and 3%.2 A study investigated buccal bone
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thickness on 73 patients and reported that no
values over 2 mm bone thickness were recorded.®
In our study, at the crest level and 1 mm apical to
the crest level, we found no values exceeding 2
mm bone thickness. However, at 3 mm apical to
the crest level, we observed a 0.54% percent rate
of bone thickness values exceeding 2 mm.

Fuentes et al.** investigated buccal bone
thickness of the anterior teeth, reporting that bone
thickness of the right incisors did not differ by the
age and gender; however, the buccal thickness of
the left incisors differed significantly by these
variables. Even in the same patients in that study,
the buccal bone thickness of right and left teeth
were affected differently by the age and gender,
therefore, it can be suggested that gender and age
are not predictors for buccal bone thickness.

CONCLUSIONS

In the literature, it is reported that a 2 mm bone
thickness in the anterior region is essential for a
successful aesthetic implant therapy. This was
observed to an extent in our study, too. Age and
gender factors are not predictors to provide insight
into the existing buccal bone thickness for
planning an implant therapy. In conclusion, CBCT
should be used for a better three-dimensional
understanding of the implant site before starting
the therapy, especially when the crest dimensions
are not precisely known in the anterior region.
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Anterior Maksilladaki Bukkal Kemik Kalinliginin
Degerlendirilmesi: Konik Isinh Bilgisayarh
Tomografi Calismasi

0z
Amaglar: Farkli yas gruplarindaki ve cinsiyetteki
hastalarin  bukkal kemik kalinhiklarimin konik 1sinli
(KIBT)

degerlendirilmesi amaglanmistir. Gereg ve Yiontemler:

bilgisayarli tomografi kullanilarak
Calismamiza anterior 186 dis ve 62 hastanin KIBT
goriintiileri dahil edilmistir. Kret seviyesindeki, kret

seviyesinden 1 ve 2 mm apikaldeki bukkal kemik
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kalinliklar: olgiilmiistiir. Elde edilen veriler T testi ve
One-way ANOVA testi kullanilarak analiz edilmistir.
Bulgular: Anterior dislerdeki bukkal kemik kalmligina
yas gruplart ve cinsiyetin anlamli bir etkisinin olmadigi
anlasilmistir (p>0,05). En yiiksek ortalama bukkal
kemik kalinlig1 sag kanin bolgesinde 1,91 mm, en
diisiik ortalama bukkal kemik kalinligi ise 0,35 mm
degerinde sag lateral kesici bolgesinde 6l¢iilmiigtiir.
Sonuglar: Sonuclara goére; her ii¢ dis tipinde de
ortalama bukkal kemik kalinligi apikal bélgeye dogru
artis gostermistir. Maksiller bukkal kemik kalinligim
KIBT ile dlgerek dental implant planlamasinda ve
diger cerrahi operasyonlar hakkinda ongorii sahibi
olmak daha kolay olacaktir ve aymi zamanda kesin
olctim degerleri saglanabilecektir. Anahtar Kelimeler:
Alveoler kemik kaybi, Konik
tomografi, maksilla
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