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Abstract: The gold standard for periodontal examination is and continues to be the clinical periodontal evaluation (including probing
pocket depth, bleeding on probing, mobility, gingival margin level, furcation involvement, etc.) and radiographic evaluation (OPG and
intraoral radiographs). This conventional assessment contributes significantly to the diagnosis of periodontal diseases. Nowadays,
compared to conventional X-ray methods, the use of CBCT technology has been increasingly sought after in the diagnosis of periodontal
diseases. Although the data on CBCT and its application in periodontology is quite limited, some specific clinical situations are emerging
in which CBCT is an indispensable complement to conventional assessment.
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1. Introduction
The gold standard for periodontal examination is and
continues to be the clinical periodontal evaluation
(including probing pocket depth, bleeding on probing,
mobility, gingival margin level, furcation involvement,
etc.) and radiographic evaluation (OPG and intraoral
radiographs). This conventional assessment contributes
significantly to the diagnosis of periodontal diseases [1].
Nowadays, compared to conventional X-ray methods, the
use of CBCT (cone beam computed tomography)
technology has been increasingly sought after in the
diagnosis of periodontal diseases [2]. Although the data on
CBCT and its application in periodontology are quite
limited, some specific clinical situations are emerging in
which CBCT is an indispensable complement to
conventional assessment [1].

2. Aim
The purpose of this study is to describe and consider the
role of CBCT technology in the field of Periodontology.

3. Materials and Methods
Articles related to the subject were searched in PubMed
and Google Scholar databases. Articles only in English
language, published from 1958 to 2019, were included.
Variety of keywords in different combinations were used
to conduct the search: CBCT, radiographic evaluation, Xray methods, periodontal examination, bitewing, periapical
X-ray.

4. Results and Discussion
Intraoral radiographs, which include bitewing and
periapical segmental X-ray, are used in periodontics to
evaluate alveolar bone around natural teeth and dental
implants. These radiographic examinations are easy to use,
low-cost, and provide little information about anatomical
features [3, 4, 5]. However, significant loss or
demineralization of the bone (30-50%) must be observed
in order to be established by conventional intraoral
radiography [6-9].

The disadvantage of intraoral radiographs is that their main
diagnostic task is limited to determining the level of the
interproximal sections of the alveolar bone. It should be
noted that in these studies there is an overlap of anatomical
structures, which may lead to misdiagnosis. It is not
possible to estimate the width of the alveolar ridge with
these radiographic methods [10]. The detection and
measurement of 2-wall and 3-wall intrabony defects is a
huge challenge [11, 12]. In 1958, Goldman said, "an X-ray
examination of an intraosseous defect reveals vertical bone
loss but does not give us any information about the
morphology of the defect" [13].
Despite these shortcomings, dentists still routinely
evaluate two-dimensional intraoral radiographs for signs of
progressive demineralization or pathology. This is usually
done by comparing a current radiographic examination
with one done a while ago. The study of two intraoral
segmental images assigned at different times is limited, not
only because of all the shortcomings listed above, but also
because of the need for a high level of standardization in
the technique of image acquisition, which is difficult to
achieve [11, 12].
Grimard et al. compare measurements of 35 vertical bone
defects made clinically direct approach using intraoral
periapical radiography, and CBCT. The team has found
that CBCT is significantly more accurate than periapical
radiography and that the need for a second surgery, as a
technique for evaluating outcomes after regenerative
therapy, can be eliminated through CBCT measurements
[14].
In 2012 du Bois et al. [15] also compare the different types
of images used to diagnose periodontal defects. They
review in detail data from the application of conventional
and digital periapical radiographs, conventional CT
(computed tomography) and CBCT. The conclusion,
similar to Mohan R et al. (2011) [16] is that CBCT has
unbeatable advantages over other imaging methods, but
they also note that "CBCT should not be routinely used to
evaluate all patients with periodontitis."
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In 2015, Banodkar et al. have conducted a study to assess
the accuracy of CBCT for measuring periodontal defects
by comparing linear measurements from CBCT data with
actual clinical measurements made during surgery [17].
The criteria for patient selection were as follows: 1 / the
patient must be over 18 years of age; 2 / the patient is
diagnosed with advanced periodontitis (localized or
generalized); 3 / the patient has planned for surgery with а
mucoperiosteal flap; 4 / patients with systemic diseases,
smokers, pregnancy, lactation and those who refused to
sign informed consent were excluded from the study. After
initial non-surgical periodontal therapy, high-resolution
CBCT was performed on the day of surgery. Clinical
direct measurements of the defects were made after
anesthesia, mucoperiosteal flap elevation, debridement,
removal of granulation tissue, and hemostasis. The
surgical wounds were then irrigated with saline and the
flap was repositioned, adapted and sutured. The patients
were given written post-operative instructions along with
antibiotics and analgesics. The sutures were removed on
the 7th postoperative day.
In addition to these data, a number of authors highlight the
advantages of CBCT over segmental and panoramic
radiographs, such as the lack of distortion and overlap of
images. Dimensions obtained through CBCT are
compatible with the actual dimensions [11, 12, 18-21].
Although the presence of the defects can be identified by
clinical assessment and standard 2D intraoral X-ray
examination, evidence is available that CBCT, with its
undeniable accuracy and detail, is increasingly finding its
place in the diagnostic process of periodontal diseases [1].
It is clear that nowadays, compared to conventional X-ray
methods, the use of CBCT technology has been
increasingly sought after in the diagnosis of periodontal
diseases. In addition, this technology has an undeniable
priority in planning implant therapy, because it gives the
advantage that the study area is evaluated and analyzed in
three dimensions [2, 22, 23].
X-ray images obtained by CBCT have a higher resolution
than those obtained by conventional X-ray methods.
CBCT gives a three-dimensional vision of the study area
and it is more detailed with respect to the alveolar bone
than two-dimensional X-rays [10].
Although the data on the CBCT and its application in
periodontology are quite limited, some specific clinical
situations are emerging in which CBCT is an indispensable
complement to conventional assessment. In addition to the
benefits discussed, CBCT can significantly assist in the
treatment of periodontal diseases. Through CBCT
imaging, vital anatomical structures and features in the
planning of surgery can be identified and localized. The
technology can be used in periodontology to identify
vertical bone defects, furcation defects, dehiscences and/or
fenestrations. However, one of the most useful
applications of CBCT assessment is post-treatment
evaluation [1].
Sometimes after surgery, re-examination is required to
verify the results of surgery. In private practice, these

surgical results are usually evaluated using clinical and
radiographic evaluation. However, the CBCT evaluation of
post-surgical treatment has quickly become a standard in
both private practice and periodontal researchеs [1]. In
addition to the accuracy of CBCT for detecting and
measuring the vertical bone and furcation defects
described above, CBCT can be used to assess bone level
using the traditional six-site method [24, 25]. In particular,
CBCT evaluation after regenerative therapy for furcation
defects was recommended by the American Academy of
Periodontal Regeneration in 2015 [26].
The conclusion regarding the use of CBCT in the
diagnosis and treatment of periodontal diseases is that
there is limited evidence to support its use as a standard in
the diagnosis and treatment of periodontal diseases [2729]. Conventional evaluation is still considered the gold
standard, but in certain situations (advanced vertical bone
resorption, various types of defects, suspected end-period
lesions, root resorption, etc.) CBCT images may be
helpful. The dentist must determine when CBCT images
are beneficial and apply the ―As low as reasonably
achievable‖ principle (ALARA) [1].
In 2005, with the approval of the University of Michigan,
Kelly A. Misch et al. acquired two human carcasses in
order to conduct clinical examinations of vertical alveolar
bone defects made by them, using two-dimensional
radiographs and CBCT. They created intraosseous
vestibular, lingual and interproximal defects (using a bone
bur) of various sizes, in the area of the lower premolars
and molars. In addition, they put a gutter pin in the defects
to establish a reference point for X-ray and CBCT
measurements. During each periapical radiography, the
film is placed parallel to the tooth examined, with the
central beam of the X-ray pointing perpendicularly to the
tooth. The CBCT was done at an average resolution of 0.4
mm using a 20-second scan (120 KVp and 47.74 mAs).
For each defect three measurements were taken 1. The
distance from the cemento-enamel junction (CEJ) to the
base of the bone defect (A); 2. The distance from the CEJ
to the highest bone level of the bone defect (B); 3. The
width of the defect (C). For reference, all bone defects are
measured with a caliper. Measurements of all artificially
created bone defects were made, with the exception of 10
(33%) vestibular or lingual defects using two-dimensional
radiography due to lack of visualization. All intraosseous
defects were detected using CBCT and probing. After
examining the results, it is concluded that the CBCT is as
accurate as direct probe measurements and as reliable as
radiographic examinations for interproximal areas. Since
vestibular and lingual bone defects can not be detected on
2D radiographs, CBCT is superior in this regard. When
comparing the results of the periapical radiographs and the
CBCT, only 67% of the intraosseous defects were
identified on the 2D radiographs because the vestibular
and lingual defects were not visualized. However, CBCT
have identified 100% of the investigated defects [30].
In 2012 [31], a study aimed at comparing periapical
radiographs and CBCT images for the detection and
localization of alveolar bone defects by comparing linear
measurements of the height, depth and width of the defects
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was made. The images used in the study were selected
from a database containing images of patients sent for
periodontal assessment. The images included in the study
meet a set of criteria such as - good image quality
(according to density and contrast), centralization of the
area being evaluated and visualization of the CEJ. The
sample consists of 51 areas of horizontal and vertical bone
loss. Three measurements were made for each site: the
alveolar crest (AC) measured from CEJ to AC; the depth
of the defect, measured from the CEJ to the bottom of the
defect; and the width of the defect, measured from the
highest point of the bone defect to the adjacent root. When
the examiner observed two levels of the bottom of the
bone defect / AC (lingual / palatal and vestibular), the
deepest points were measured. To classify the presence of
alveolar resorption, the distance of 3 mm from the CEJ to
the bottom of the bone defect was used as a norm
parameter. Bone resorption was detected in 51 areas (39
teeth). It was found that horizontal bone resorption was
observed in 36 areas and vertical resorption in the other 15
regions. The study results show that there are no
statistically significant differences between the two
methods regarding the identification of the alveolar bone
loss pattern. There were statistically significant differences
(p <0.05) between the two methods when measuring the
distance between the CEJ and the AC by an average of 3.8
mm for measurements of periapical radiographs and 4.1
mm for CBCT measurements. When measuring the
distance between the CEJ and the deepest point of the
defect and establishing the width of the defect, no
statistically significant difference is found.
The findings of the study show that the two methods differ
in detecting the height, depth and width of defects. CBCT
is the only method that allows analysis of the vestibular
and lingual / palatal surfaces of the alveolar ridge and
better visualization of bone morphology.

5. Conclusion
It is important to note that proper assessment of bone
status is essential for the diagnosis, treatment planning and
prognosis of periodontal diseases [31, 32, 33]. Diagnostic
images provide information about the height of the
alveolar bone relative to the CEJ and the presence or
absence of vertical bone defects [31, 34, 35].
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