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ABSTRACT

Root resorption of adjacent teeth can occur as a result of impacted teeth.
Processing filters are employed to aid in interpreting images for diagnosis or treatment purposes. The
aim of this study was to analyze the impact of contrast changes on the detection of external resorption
in single-rooted teeth near impacted teeth in CBCT images.
In this in-vivo study, 50 healthy single-rooted teeth were collected. The teeth
were first prepared to a depth of 0. 5, then 1 mm and finally 1.5 mm in the apical region of the root.
CBCT images were obtained before and sample preparations. Images with three contrasts of low,
medium and high were assessed by two radiologists. Data were analyzed using Kappa and Mac-Nemar
tests in SPSS software. Overall accuracy was calculated using Roc curve analyzes.
According to the data collected from both observers, the sensitivity (P=0.886), specificity
(P=0.667), and overall accuracy (0.7) were high in all three low, medium, and high contrasts. Although,
adjustment of the contrast did not cause to significant difference in the detection of the analysis by the
observers (P=0.846).
Considering that no significant difference was observed between low, medium and high
contrasts, all three types of contrast can be used to detect external resorption of the apical root region
due to adjacency to the impacted tooth.
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Introduction

T he external resorption of the adjacent tooth is
one of the major concerns of impaction. The
impaction of canines mostly causes the loss of

the adjacent tooth. The appropriate and timely

diagnosis of tooth impaction will affect the treatment
strategies and the outcome. Root resorption in the tooth
adjacent to the impacted maxillary canine mostly occurs in
one-third of cases. Two-dimensional imaging is the most
common diagnostic method for impacted maxillary
canines. It has been proven that CBCT is superior to other
radiographic methods in imaging the maxillofacial region.
The location and complexity of misplaced and impacted
teeth can be detected and followed up through this system.
We investigated external root resorption in cross-sectional
images with low, medium, and high contrast in this study
given the importance of early detection of external root
resorption in prognosis and treatment planning, the
limitations of intraoral techniques in early detection of
these lesions, and since different filters in image
processing can affect the outcome of radiographic
interpretation and ultimately the treatment plan and due to
the inadequacy of studies on the effect of contrast changes
in CBCT.

Methods

This in vitro (experimental laboratory) study was
conducted at the Faculty of Dentistry, Ahvaz Jundishapur
University of Medical Sciences. In this study, 50 healthy
extracted teeth, all of which were lateral and single-rooted
teeth, were collected using the convenience sampling
method. The selection criteria for these teeth were the
absence of obvious caries, lack of restoration or fracture,
and the teeth being extracted due to periodontal or
orthodontic problems. After extraction, the teeth were
stored in sampling containers containing physiological
serum and then sterilized. The study groups included 3
groups with low contrast (n=17), medium (n=16), and high
(n=17). Low contrast included 66% gray shades, medium
contrast included 56% gray shades, and high contrast
included 16% gray shades using software (New Net
Technologies (NNT), US). First, the teeth were milled to a
depth of 0.5 mm, then 1 mm, and finally 1.5 mm in the
apical area of the root. CBCT images were obtained before
and after milling. Images with three contrasts of low,
medium, and high were reviewed by two radiologists.
SPSS-22 software was used for statistical analysis of the
data. The chi-square test was used and the sensitivity,
specificity, and positive and negative predictive values
were calculated. Descriptive statistics were also used in
this study.

Results

Statistical analyses revealed a statistically significant
difference between the low-contrast imaging method
and reality in the first and second observers. The

difference between the low-contrast image and
reality in the first and second observers was 0.667
and 0.6, respectively. The agreement between the
first and second observers in the low contrast
condition was 0.846. There was a statistically
significant difference between the medium-contrast
imaging method and reality. The agreement between
the medium-contrast image and reality in the first and
second observers was 0.77 and 0.633, respectively.
The agreement between the first and second
observers in the medium-contrast condition was 0.85.
There is a statistically significant difference between
the high-contrast group and reality in the imaging
method. The agreement between the high-contrast
image and reality in the first and second observers
was 0.7 and 0.667, respectively. The agreement
between the first and second observers in the high-
contrast condition was 0.886. For the first observer,
the highest overall accuracy was for medium-contrast
images, and for the second observer, it was for high-
contrast images. There was a statistically significant
difference between the high-contrast and medium-
contrast imaging methods in the low-resorption
group and reality. The agreement between the high-
contrast image in the low-resorption group and the
medium-contrast in the low-resorption group and
reality was 0.3. The agreement between the first and
second observers for high and medium contrast in the
low-resorption state was 0.773.

There was a statistically significant difference
between the low-contrast imaging method in the low-
resorption group and reality. The agreement between
the low-contrast image in the low-resorption group
and reality was 0.2. For the second observer, all
diagnoses were incorrect when viewing low-contrast
images in the low-resorption group. There was no
statistically significant difference between the
medium-contrast imaging method in the medium-
resorption group and reality. The agreement between
the medium-contrast image in the medium-resorption
group and the high-resorption group and reality was
1. The agreement between the medium-contrast
image in the medium-resorption group and reality
was 0.7. The agreement between the first and second
observers in the medium-contrast and medium-
resorption groups was 0.7.

Conclusion

Based on the tests performed and the results obtained, for the
first observer, specificity was high for all three complete
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conditions and sensitivity was high for all three high
contrasts and higher for medium contrasts. For the second
observer, specificity was close to all three complete
conditions and sensitivity was slightly higher in the high
condition. Overall accuracy was close to all three high
contrasts and for the second observer, and no statistically
significant difference was reported between them. For the
first observer, the overall accuracy of the medium contrast
was slightly higher and no significant difference was
observed between the two overall accuracies. Since no
significant difference was observed between all three low,
medium, and high contrasts, all three types of contrasts can
be used in the diagnosis of external resorption of the apical
region of the root, caused by proximity to an impacted tooth,
depending on the observer's opinion.
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