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Case Report

Accuracy of Cone Beam Computed
Tomography in Diagnosis and

Treatment Planning of Periodontal
Bone Defects: A Case Report

ABSTRACT

VAJRA MADHURI SONGA', NARENDRA DEV JAMPANI?, VENKATESHWARA BABU?, LAHARI BUGGAPATI*, SOWJANYA MITTAPALLY?

Diagnosis of periodontitis depend mostly on traditional two-dimensional (2-D) radiographic assessment. Regardless of efforts in
improving reliability, present methods of detecting bone level changes over time or determining three-dimensional (3-D) architecture of
osseous defects are lacking. To improve the diagnostic potential, an imaging modality which would give an undistorted 3-D vision of
a tooth and surrounding structures is imperative. Cone beam computed tomography (CBCT) generates 3D volumetric images which
provide axial, coronal and sagittal multi-planar reconstructed images without magnification and renders image guidance throughout
the treatment phase. The purpose of this case report was to introduce the clinical application of a newly developed, CBCT system for
detecting alveolar bone loss in 21-year-old male patient with periodontitis. To evaluate the bone defect we took an intraoral radiograph
and performed CBCT scanning on mandibular left first molar tooth and compared their images. CBCT images of mandibular left first
molar showed the extension of furcation involvement, its distal root is devoid of supporting bone and it has only lingual cortical plate
which were not shown precisely by the conventional intraoral radiograph. So we consider that the use of latest adjuncts like CBCT is

successful in diagnosing periodontal defects.
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CASE REPORT

A 21-year-old male patient visited the Department of Periodontology
at Government Dental College & Hospital, Vijayawada, Andhra
Pradesh, India, complaining of mild soreness from mandibular left
first molar tooth, especially when it was in function. His dental history
revealed that root canal treatment had been performed five months
previously. On clinical examination there was grade | mobility, clinical
probing depth of 10mm on the disto labial aspect of mandibular left
first molar measured using UNC-15 probe [Table/Fig-1]. An Intra
Oral Periapical Radiograph (IOPA) of site was taken.

The initial therapy, which included oral hygiene instruction, scaling,
root planing, and occlusal adjustment, was completed.

IOPA revealed root canal treated mandibular left first molar and
more radiolucency around distal root when compared to mesial root
[Table/Fig-2] indicating that some amount of bone destruction has
been occurred around distal root and reduced interproximal bone
height between left mandibular first and second molar. Although,
IOPA produced acceptable details in the mesial-distal direction, the
observation of details in the bucco-lingual dimension is inadequate
as the size, morphology, and degree of furcation involvement and
bone loss were not diagnosed precisely, the newly developed
CBCT scan was decided to perform. The patient was given detailed

explanation about the need for periodontal therapy and the fact
that a CBCT system was to be used at the surgical site. It was
performed and images were compared with that of IOPA.

3D CBCT image [Table/Fig-3] showed loss of buccal cortical plate
corresponding to the distal root of mandibular left first molar.

A sagittal CT image clearly shows location of the alveolar bone
margins of mandibular left first molar. A vertical bone defect is found
on the distal aspect on the distal root [Table/Fig-4].

A horizontal CT image (Axial plane) sharply depicts the morphology
and distribution of each root. Radiolucency is noticeable around the
distal root, and also furcation involvement between the roots [Table/
Fig-5].

The size and morphology of furcation involvement are clearly evident
in [Table/Fig-6]. The degree of furcation involvement in a buccal-to-
lingual direction is well documented; the image provides evidence
of definite involvement, but not through-and-through involvement
[Table/Fig-6].

A buccolingual CT image(Coronal plane) obtained with the plane of
the scan centered on distal root of mandibular left first molar tooth
clearly showed reduced lingual cortical plate height and entire loss
buccal cortical plate [Table/Fig-7].

[Table/Fig-1]: Clinical probing depth of 10mm, [Table/Fig-2]: Intracral periapical Radiograph (IOPA) on the disto labial aspect of mandibular left first molar [Table/Fig-3]: 3D

Image [Table/Fig-4]: 3D Image sagittal plane
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[Table/Fig-5]: 3D image axial plane [Table/Fig-6]: 3D Image Coronal Plane( plane of the scan centered on middle of tooth mandibular left first molar) [Table/Fig-7]: 3D Image
coronal plane ( plane of the scan centered on distal root of tooth mandibular left first molar), B-Buccal, L-Lingual

From the CBCT findings, the defect on mandibular left first molar
tooth was diagnosed as a Class |l furcation involvement between
the mesial and distal roots, and compromised bone support around
its distal root with only lingual wall remaining supporting the apical
third of distal root.

Based on the 3D images of CBCT findings, hemisection was the
treatment of choice.

DISCUSSION

Radiography plays an important role in periodontal diagnosis as
they reveal the amount and type of damage caused to the alveolar
bone. A number of intraoral and extra oral imaging modalities are
available to assist in the management of the periodontal patient.
Commonly used modalities include bitewing, periapical and
panoramic radiography [1].

However, radiographs give a 2-D representation of 3-D structures,
and their limitations have been well described [2,3]. There is ample
research demonstrating that funnel-shaped or lingually located
defects cannot be detected [4] and that destruction of the buccal
plate can be undiagnosed or undistinguished from lingual defects
(5].

In addition, the exact form of many periodontal defects including
hemiseptum, intrabony defects, and furcation involvements cannot
be determined from radiographs. Surgical entry is the best way in
detecting the number of walls present or absent. These limitations
reduce the sensitivity of IOPA and generally result in underestimating
actual bone loss even when high quality images are produced.

To overcome the inherent difficulties of IOPA, 3-D image analysis by
computed tomography (CT) has been introduced and is widely used
for 3-D maxillofacial imaging in dentistry [6] but it is bulky and its use
is expensive. However, recent advances have made it possible to
design smaller machines that require lower doses. The cone-beam-
type CT has a 2-D sensor and uses a cone-shaped x-ray beam in
place of a fan-shape.

It gives the morphologic description of bone defects, measures
intrabony defects in all the three planes (Sagittal, Axial, Coronal),
pre-surgical implant planning for anatomic land marks, measures
bone volume quality of hard tissue and in periodontal aspect to
visualize interproximal defects, buccal and lingual defects, furcation
defects, diagnosing dehiscence and fenestration defects, diagnostic
and treatment-outcome evaluations of periodontitis, to evaluate
postsurgical results of regenerative periodontal therapy, it can also
be used as a new volumetric imaging method for measuring alveolar
bone density, especially to assess healing after grafting [7]. Soft
tissue CBCT is used for the measurement of gingival tissue and the
dimensions of the dentogingival unit (to determine the relationships
between gingival margin and the facial bone crest, gingival margin
and the cemento-enamel junction (CEJ) and CEJ and facial bone
crest) [8]. The width of the facial and palatal/lingual alveolar bone
and the width of the facial and palatal/lingual gingival also could be
measured [9].

CBCT and IOPA radiograph-comparision of advantages and
disadvantages: CBCT provides 3D imaging which obtains cross-
sectional and volumetric images with elimination of image deformity
but of higher radiation dose, higher cost and occupies larger space
compared to conventional radiography which provides 2D imaging
with image superposition, distortion and magnification but of lower
radiation dose, lower cost and smaller space requirement than
CBCT [10].

Limitations of CBCT: When compared to IOPA or 2D imaging,
CBCT has higher cost, effective radiation dose, lower resolution and
lack of availability. Another important limitation of CBCT imaging
is the presence of metal artifacts which are caused by metal and
amalgam restorations and to a lesser extent, root-canal filling
material and implants. Visualization of areas on the opposite side
of an image is altered by streak artifacts which appear as linear
hyperdensities [10].

Explanation and disclosure regarding radiation exposure risks,
benefits and imaging modality alternatives to patients is required, as
CBCT exposes them to ionizing radiation that may pose elevated
risks to some patients (pregnant or younger patients) which has to
be documented in the patient’s records [11].

Rees et al., [5] found that proximal osseous defects and furcation
defects on the facial and lingual surfaces of multi-rooted teeth could
be identified with a high degree of accuracy by their radiographic
appearances. Conversely, lesions on the facial or lingual root
surfaces are extremely difficult to recognize radiographically. In
our patient, it was difficult to diagnose the furcation involvement of
mandibular left first molar on IOPA.

It has been reported that destruction of the buccal plate cannot be
distinguished from destruction of the lingual plate [4] when viewed
in IOPA as in the present case.

The CT images of the furcation involvement combined with the
intrabony defect of mandibular left first molar were clear and
informative, indicating their potential clinical value. Digital images
can be stored easily in computer memories. Patient data can be
easily reconstructed for viewing from any direction at any time. This
characteristic of computed tomography can reduce the radiation
exposure of the patient. It also enables the patient’s images to be
examined longitudinally.

Attempting to identify the most accurate method of evaluating hard
tissue changes after periodontal therapy is an important task. To
date, surgical reentry procedures appear to be the gold standard
as it provides definitive information on morphology and dimensions
of the intrabony defect before and after grafting. They are safe
and have the advantage of being able to retreat the grafted area if
complete defect resolution has not occurred. However, it has been
suggested that the usual 6- to 12-month reentry procedure may be
too early because osteoid may not be completely formed by eight
months and that the maturation process of bone may take up to two
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years. Another disadvantage of using reentry procedures in clinical
research is that the recruitment of study patients and approval from
Institutional Review Boards may be more difficult than less invasive
means of outcome assessment.

The image obtained with CBCT, combined with various techniques
such as assessment of clinical probing depths, attachment levels,
and alveolar bone levels, may increase our ability to determine the
treatment outcome following periodontal treatment, without the use
of a reentry procedure [12].

Authors evaluated CBCT images of artificially created furcation
involvement of the second molars in pig mandibles and accuracy
for furcation lesion detection ranged between 78% and 88% [13].
Walter et al., [14] reported that cone beam computed tomography
(CBCT) and intrasurgical assessments of maxillary molar furcation
involvement were found to be in substantial agreement and that
CBCT enables an exact estimation and classification of furcation
involvement as well as a visualization of the root morphologies with
root proximities or root fusions as in the present case.

Considering the several advantages, limitations and risks of both
modalities, though CBCT has higher cost and effective radiation
dose, it provides more accurate details than IOPA especially
in furcation lesions. More research using a large sample-size
for periodontal bone level assessment and clinical studies with
perioperative check-up as a gold standard for the bone defects
should be conducted. This could further expand the applicability of
CBCT in periodontal diagnosis.

CONCLUSION

The perception of images of excellent quality acquired using CBCT
in the evaluation of alveolar bone loss, periodontal bone defects and
furcation involvement could lead to a new approach in the evaluation
of patients with periodontal disease and prove to be an excellent
resource when deciding on the most appropriate therapy.
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