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Abstract: CBCT has emerged as a boon in the field of dentistry. Cone beam CT provides detailed images of the
bone and is performed to evaluate diseases of the jaw, dentition, bony structures of the face, nasal cavity and
sinuses. The X-ray parameters of CBCT is comparable to that of panoramic radiography with a usual operating
range of 1-15 mA at 90-120 kVp. The CBCT provides following display modes apart from basic orthogonal
views like Oblique slicing, Curved slicing, Cross-sectional (oblique coronal) view, Ray sum, Volume rendering.
These all are used in various aspects of dentistry. One of the important of which is the assessment of periodontal
condition of teeth before starting orthodontic therapy. CBCT has emerged as a new technology to provide
precise evaluation of periodontium which can further help to take necessary steps for managing the periodontal
problem as per need.
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I.  Introduction

In the last few decades, diagnostic imaging has been refined more and more using advanced technologies.

Various limitation of conventional X-ray methods has been found out of which few are-

e It is impossible to display within the framework of a two dimensional X-ray picture all the information
contained in the three-dimensional scene under view.

e Conventional X-rays cannot distinguish between soft tissues. It cannot display variation in soft tissue
structures.

e It is not possible to measure in quantitative way the separate densities of individual substance through
which X-ray has passed. The radiogram records mean absorption by all the various tissue which the X-ray
has penetrated. This is of little use for quantitative measurement.*

e CBCT is one of the advance technology to meet the demand of three dimensional imaging®. In 1972 G.N.
Hounsfield, introduced computerized transverse axial scanning which later on lead to development of
Computed Tomography. Later on Arai et al in Japan and Mozzo et al in itlay worked independently and
introduced Cone Beam Computed Tomography. The CBCT is an imaging acquisition technique that utilizes
a volumetric scanning machine.

CBCT uses a cone shaped beam and a reciprocating solid state flat panel detector which rotates 180-
360 degrees, covering the desired anatomic field, producing a 3-D image®. First a series of 2D images are
constructed. The software then reconstructs the image into three dimensional (3D) data set using a specialized
algorithm. CBCT system capture data in a cone-shapes pattern, and scans entire area in single rotation in
approximately 8.9 seconds and image is reconstructed in <30 seconds. To the recent data, 43 CBCT systems are
commercially available from 20 different companies®.

CBCT has a wide range of use in dentistry involving implantology, oral and maxillofacial surgical
cases, orthodontic diagnosis and treatment plan and periodontology ,etc?.

Orthodontic treatment of adults is always associated with primary and secondary dento-maxillary
malocclusions along with various disease of the stomatognathic system. It often requires an interdisciplinary
collaboration between various branches of dentistry.

One of the best exampleof multidisciplinary approach is treatment based on ortho-perio interaction.
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Fig.1-CBCT setup

Il. Periodontal Consideration In Orthodontic Treatment

It is an assumption that healthy periodontium is a must in patients undergoing orthodontic treatment °.It
is a fact that sound periodontal health presents a better prognosis for orthodontic treatment.But,this doesnot
imply that we should deny orthodontic treatment in periodontally compromised patient.

So,need for an integrated approach in such patient is important. A proper periodontal health evaluation
is necessary to assess periodontal health before starting the orthodontic treatment, so that proper periodontal
care steps can be taken before, during and after orthodontic treatment®

Regenerative orthodontics is a new approach in patient who underwent periodontal treatment. It can be
consider as a part of periodontal therapy. It involves modeling and regeneration of lost periodontium using
guided orthodontic mechanics. It is based on the principle that orthodontically induced movement can modify
periodontalmorphology ’. It allows 3D remodeling of defects resulting in reduced severity of periodontal
defects.

Periodontal evaluation before starting any orthodontic treatment is necessary in order to prevent any
periodontal disease later on during or after orthodontic treatment.VVarious parameters are checked, some of
which can be evaluated using CBCT.

These parameters are-
Clinical Attachment level
Periodontal ligament space
Soft tissue Dentogingival measurement
Alveolar Bone defect
Bone density
Various modalities are used to evaluate these parameters. CBCT is one of the recent advances in
dentistry which is used to assess some of this parameters.

VVVYYVY

111. Soft tissueDentogingival measurement
SOFT TISSUE CBCT(ST CBCT) is used to determine the dimension and relationship of
dentogingival unit ®. Thickness of buccal and palatal mucosacan be evaluated using this. This is then can be use
to evaluate labial and palatal root prominence of teeth.
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Fig.2 Soft tissue CBCT

IV. Periodontal ligament space
One of the earliest radiographical sign of periodontal disease is break in the continuity of lamina dure
and fuzziness around it °. CBCT easily recognizes these sign in earliest stage, so that proper care can be taken
before initiating orthodontic therapy. CBCT can also clearly show the space around teeth, Which can be then
used to evaluate theankylosed teeth.

Fig.3. Assessment of periodontal ligament space

V. Alveolar bone defect
Two dimensional radiographs is insufficient for assessing the three dimensional intrabony defect™.
CBCT scan provide a better diagnostic and quantitative analysis of intrabony defect, so that the amount of bone
loss can be calculated. Proper pre orthodontic periodontal surgical therapy can then be given, after which
orthodontic force delivery will be started.

Fig.4-CBCT section showing bone defect.

DOI: 10.9790/0853-1811125458 www.iosrjournals.org 56 | Page



Periodontal Assesement of Orthodontic Patient Using CBCT

VI. Assessment of result of periodontal regenerative therapy
It has been found that CBCT provides a accurate measurement of bone level changes after periodontal
surgery *.Evaluation of result of periodontal surgery is very precise using CBCT. In patient with intrabony
defects, CBCT scan after surgical therapy is useful for assessment of bone level, after which orthodontic therapy
can be started.

Fig. 5-CBCT section evaluation after surgery.

VII.  Assesment Of Result Of Regenerative Orthodontics
Patients treated with intrbony defect using regenerative orthodontic mechanics is evaluated at the
starting of treatment. The same patient is evaluated using CBCT towards the end of orthodontic treatment. This
is useful for evaluating the efficacy of regenerative orthodontic.

VIII. Limitation Of CBCT
Although CBCT has provided us with a lots of advantage, there are several limitation associated with it, some of
which are listed below.
e Quite high radiation dose is always associated with it .So, using CBCT for every problem is not indicated.
o Rapid incorporation of CBCT in general practice is the lack of standardization for both CBCT hardware and
software

IX. Conclusion
Periontal assessment before starting a orthodontic case is necessary for getting optimal result after
orthodontic treatment. Periodontal assessment is now a days very accurate and precise due to recent advances,
which include CBCT. It offers essential information regarding soft tissue, bone level, extent of bone defect,
result of periodontal surgery and many other important information.
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