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ABSTRACT

Diagnosis of internal root resorption in anterior teeth, which are
important in terms of beauty and mental health, is of great importance. There are several processing
algorithms to facilitate the interpretation of the images used to diagnose and treat internal analysis,
one of which is brightness. The aim of this study was to investigate the effect of brightness changes
on the diagnosis of endodontic resorption in single-rooted teeth in tomography.

Forty-five single root teeth with were splinted mesiodistally in this in vitro
case-control study. Artificial internal resorption lesions were created in cervical, middle or apical
areas. CBCT images were taken before and after cavity preparation. CBCT images was evaluated by
Two radiologists in low, intermediate and high brightness value. The data were analyzed using Kappa
and Mac-Nemar tests on SPSS software. Overall accuracy was evaluated with sub curve analysis of
ROC.

Specificity, sensitivity and overall accuracy were calculated using Kappa statistical analysis
test of all brightness images (low-medium-high) showed only for second observer between low
brightness images and reality meaningful difference exist. Also, sensitivity, specificity and overall
accuracy were high for both observers and also slightly higher in high brightness images.

from present study we can conclude that in using of brightness filter in CBCT images,
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Introduction

without symptoms, making early detection

crucial for a favorable prognosis. Tooth

resorption may occur as either a physiological
or pathological process, impacting hard tissues such as
bone and dental structures, as well as soft tissues and
foreign materials. In cases where the internal root
resorption lesion is not adequately addressed through
endodontic treatment, complications such as pain, fistula
formation, and potential perforation of the root or crown
may arise. A significant challenge in diagnosing both
external and internal root resorption lies in the limited
diagnostic information provided by intraoral radiographs,
which can be attributed to their two-dimensional nature,
geometric  distortions, and anatomical  overlaps.
Additionally, the effectiveness of this imaging technique is
influenced by the size and location of the lesion, making
small apical lesions particularly difficult to identify.
Research has shown that cone beam computed tomography
(CBCT) offers superior accuracy compared to traditional
intraoral radiographic methods. CBCT technology
provides a three-dimensional representation of the
resorption lesion, allowing for detailed axial, coronal, and
parasagittal views. The fundamental objective of image
processing is to improve diagnostic signals and eliminate
those that are non-diagnostic. Various software packages
provide an array of filters for image processing, such as
inverse contrast, noise reduction, magnification, contrast
adjustment, and brightness modification. Among these,
brightness adjustment serves as an algorithm aimed at
refining the quality of digital radiography images by either
increasing or decreasing their brightness levels.
Accordingly, the current study aims to explore internal root
resorption in cross-sectional images across three regions:
cervical, middle, and apical, utilizing low, medium, and
high brightness settings.

Methods

This investigation is an experimental in vitro study carried
out at the Faculty of Dentistry, Ahvaz Jundishapur
University of Medical Sciences, under the ethics code
IR.AJUMS.REC.1399.390. The study utilizes 45 healthy
single-rooted teeth, which are extracted and subsequently
preserved in sampling containers filled with physiological

I nternal root resorption typically presents

serum before undergoing sterilization. For the control
group, images are prepared without analysis by rejoining
the labial and lingual halves with a minimal application of
adhesive. The teeth are then categorized into three groups
of 15, arranged randomly, and placed in a mold composed
of equal parts plaster and acrylic powder to simulate bone.
The preparation of CBCT images for the group exhibiting
resorption involved a meticulous process. Initially, the two
bonded halves of the teeth were separated. To replicate
internal root resorption lesions, a hole matching the
diameter of the bur was created in the labial half of the
teeth using a 1 mm bur attached to a turbine. For the
evaluation of the images, two radiologists conducted
assessments in two distinct sessions. The data obtained
were subjected to both descriptive and analytical statistical
analysis utilizing SPSS software and significance threshold
of P<0.05 was established for all statistical evaluations.

Results

Statistical evaluation of low-light images conducted
by the first observer revealed sensitivity, specificity,
and overall accuracy rates of 91.11%, 82.22%, and
87%, respectively. In contrast, the second observer
recorded sensitivity, specificity, and overall accuracy
rates of 100%, 57.78%, and 79%. The analysis of
medium-light images demonstrated that the first
observer achieved sensitivity, specificity, and overall
accuracy rates of 93.33%, 84.44%, and 89%, whereas
the second observer reported rates of 84.44%,
91.11%, and 88%. In the assessment of high-
brightness images, the first observer's sensitivity,
specificity, and overall accuracy were 93.33%,
91.11%, and 92%, while the second observer's rates
were 33.93%, 91.11%, The observers rated the
sensitivity and specificity of the images as high
across low, medium, and high brightness levels, with
the first observer showing superior performance in
high brightness and the second observer excelling in
low brightness. Specificity was greater for the first
observer in high brightness and for the second
observer in both high and medium brightness
conditions.
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Conclusion

Contemporary direct digital imaging systems provide a
range of image processing techniques aimed at enhancing
diagnostic signals while minimizing non-diagnostic noise.
The primary objective of these image processing methods is
to improve the clarity and utility of diagnostic images.
Various software packages incorporate an array of filters for
image enhancement, including inverse contrast, Hoile
reduction, magnification, edge smoothing, and brightness
enhancement. Brightness adjustment serves as one of the
algorithms designed to enhance digital image quality by
modifying the luminance levels. While this algorithm can
render images more visually appealing, it also carries the risk
of obscuring fine details, thereby necessitating careful
application in clinical settings. In light of this findings, the
current investigation focused on analyzing internal root
structures in CBCT images across three distinct sections:
cervical, middle, and apical, utilizing low, medium, and high
illumination settings. The data revealed that, with the
exception of the second observer's assessment under low
illumination conditions, there were no significant
discrepancies between the observers' evaluations and the
actual images across all illumination levels. Consequently, it
can be inferred from this study that the application of
brightness filters in the examination of CBCT images
demonstrates a strong correlation with reality, particularly
for medium and high illumination filters, while the low
illumination filter exhibits a notable limitation.
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