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The standard screening protocol for radiographic examination in dentistry as per the ADA

recommendations is a panoramic radiograph and four horizontal bitewings. Panoramic

radiographs suffer from several shortcomings like superimposition of anatomic structures,

especially of the cervical spine, that obscures a significant portion of the anterior maxilla

and mandible. This region has a significant amount of pathology that is not adequately

imaged. Three dimensional imaging provides circumferential information of the area of

interest and adds value in the diagnosis and treatment planning of pathology, especially in

the anterior maxilla and mandible. However, there are not adequate number of well-

designed studies that articulate the true value addition of 3D imaging for evaluation of this

region. Many anterior lesions are missed in panoramic radiographs due to its image

quality. Early diagnosis of any lesions plays a vital role in the treatment plan. It is likely that

clinicians may miss out lesions in the anterior region in the panoramic radiographs. Even if

they are able to identify it, it is hard to know the extent of the lesions.

Table 2, Lesion Characteristics

1. Lesion location.

2. Size

3. Shape

4. Internal contents

5. Borders of the lesion

6. Cortical integrity

7. Locularity

8. Effect on adjacent structures

like root resorption

Table 1, Likert scale

3D CBCT imaging provides significant value when diagnosing pathology in the anterior

maxilla and mandible when compared to 2D panoramic radiographs.

Images

Objective

To evaluate the value addition of 3D CBCT imaging in diagnosing pathology in the anterior

maxilla and mandible when compared to 2D panoramic radiographs

A total of 25 cases that had a diagnosis of

anterior pathology that had both a panoramic

radiograph and a CBCT scan were collected for

this study. An Institutional Review Board(IRB) of

University of Connecticut approval was

obtained to retrospectively evaluate the data.

Imaging data were obtained from Picture

Archiving and Communication System (PACS)

in the Department of Oral and Maxillofacial

Radiology, University of Connecticut School of

Dental Medicine. The panoramic radiographs

and CBCT scans were randomly evaluated by a

second-year dental student, an oral and

maxillofacial radiology resident in training and a

board-certified oral radiologist. The scans were

evaluated using a 3-point modified “Likert

Scale” scale (table 1) and lesions were

evaluated for characteristics (table 2).

1 – Not 

visible or 

clear

2 –

Visible 

but not 

clear

3 – Visible 

and clear

Results Cont.

PAN Histopath

Mean 0.56 1.00

Variance 0.2567 0

t Stat 4.34

P(T <= t) 0.0002

Reject the Null Hypothesis

CBCT Histopath

Mean 0.96 1.00

Variance 0.04 0

t Stat 1.00

P(T <= t) 0.3273

Fail to Reject the Null Hypothesis

Table 4. Dependent T test Results, PAN vs.

Histopathological diagnosis. There is a statistically

significant difference in diagnostic accuracy when

comparing panoramic radiographs and

histopathologic diagnosis (gold standard).

Table 5. Dependent T test Results, CBCT vs.

Histopathological diagnosis. There is not a

statistically significant difference in diagnostic

accuracy when comparing CBCT scans and

histopathologic diagnosis (gold standard). This

suggests that CBCT scans have high diagnostic

accuracy.

Figure 4. Diagnostic accuracy using a panoramic

radiograph (PAN) compared to a CBCT scan.

Diagnostic accuracy is determined based on whether

the condition listed by the evaluator was consistent

with the histopathologic confirmed diagnosis.
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Results

Lesion 

location

Size Shape Internal 

contents

Borders 

of Lesion

Cortical 

Integrity

Locularity Effect on 

adjacent 

structures 

PAN 2.08 1.96 1.92 1.72 1.68 1.04 1.58 1.61

CBCT 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00

Table 3. Results of Evaluation, Radiographic Characteristics. This table shows the mean score the evaluators

chose for visualizing each of the following characteristics with each modality. The results suggest that visualizing

cortical integrity is significantly improved when evaluating with a CBCT rather than a PAN. Additionally, lesion

borders, locularity, and internal contents are better visualized.

Figure 1.1 Figure 1.2

Figure 2.1 Figure 2.2

Figure 3.1 Figure 3.2

Figures 1-3 Display 3 patient cases included in the survey. Each patient’s PAN is on the left and the

corresponding CBCT on the right.
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