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ABSTRACT:
Background: Jaw pathologies represent a significant health concern, and their accurate diagnosis is
crucial for effective treatment planning. Cone Beam Computed Tomography (CBCT) and panoramic
radiography are two common imaging modalities used for the assessment of jaw pathologies. This
study aims to compare the diagnostic accuracy and clinical utility of CBCT and panoramic
radiography in detecting jaw pathologies.
Aim: The primary objective of this study is to evaluate and compare the diagnostic efficacy of Cone
Beam Computed Tomography and panoramic radiography for identifying various jaw pathologies in a
patient population of 120 individuals. The study will be conducted at the Dental Hospital, University
College of Medicine and Dentistry, University of Lahore, over a duration from January 2023 to
January 2024.
Methods: A prospective cross-sectional study will be conducted at the mentioned dental hospital. A
total of 120 patients presenting with suspected or known jaw pathologies will undergo both CBCT
and panoramic radiography. The images will be independently reviewed by two experienced
radiologists, and the diagnostic accuracy of each modality will be assessed. Data analysis will include
sensitivity, specificity, and overall diagnostic performance.
Results: The study results will provide valuable insights into the comparative diagnostic accuracy of
CBCT and panoramic radiography in detecting various jaw pathologies. The findings will be
presented in terms of sensitivity, specificity, and positive predictive values for each modality. The
results will help in understanding the strengths and limitations of each imaging technique in
diagnosing jaw pathologies.
Conclusion: This study's findings will contribute to informed decision-making in clinical practice
regarding the choice of imaging modality for the detection of jaw pathologies. The choice between
CBCT and panoramic radiography should be based on the specific diagnostic needs, patient factors,
and radiation exposure considerations. The study results will be of significant importance to the dental
and medical communities in optimizing the diagnostic process for jaw pathologies.
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INTRODUCTION:
In the realm of modern dentistry, diagnostic
imaging has evolved as a critical tool for the
early detection and accurate assessment of
various dental and maxillofacial pathologies
[1]. The accurate diagnosis of jaw pathologies
is essential to provide timely and effective
treatment, ensuring the well-being of patients.
Two common radiographic techniques
employed for this purpose are Cone Beam
Computed Tomography (CBCT) and
Panoramic Radiography [2]. Both methods
have their unique advantages and limitations,
and it is imperative to explore their
comparative efficacy in detecting jaw
pathologies [3]. This research project,
conducted at the Dental Hospital of the
University College of Medicine and Dentistry,
University of Lahore, from January 2023 to

January 2024, seeks to shed light on the
effectiveness of these two imaging modalities
in the early diagnosis of jaw pathologies [4].
Jaw pathologies encompass a wide range of
conditions, including cysts, tumors, infections,
developmental anomalies, and trauma-related
injuries, which can be asymptomatic in their
initial stages [5]. To ensure early intervention
and successful management, dentists require
precise and detailed radiographic images that
provide accurate information about the
location, size, and extent of these pathologies
[6]. This is where the choice of imaging
modality becomes crucial. The two primary
techniques employed for imaging the jaws –
CBCT and Panoramic Radiography – have
distinct characteristics that influence their
diagnostic potential [7].

Image 1:
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Cone Beam Computed Tomography (CBCT)
has emerged as a revolutionary technology in
dental and maxillofacial imaging. Unlike
traditional CT scans, CBCT utilizes a cone-
shaped X-ray beam and a detector to capture
high-resolution, three-dimensional images of
the maxillofacial region. The CBCT
technology offers several advantages for dental
diagnostics [8]. It allows for detailed
visualization of hard and soft tissues,
providing cross-sectional and 3D views of the
region of interest, which is invaluable in
assessing complex pathologies, evaluating
dental implant sites, and orthodontic treatment
planning. Furthermore, CBCT exposes patients
to lower doses of radiation compared to
conventional medical CT scans, making it a
safer alternative for routine dental imaging [9].
Panoramic Radiography, on the other hand, is
a traditional two-dimensional radiographic
technique that provides a wide and flat image
of the maxillofacial region. It is widely used in
dental clinics due to its simplicity, cost-
effectiveness, and minimal radiation exposure

[10]. Panoramic radiographs are an integral
part of routine dental examinations, aiding in
the diagnosis of caries, periodontal disease,
and the evaluation of tooth eruption patterns.
They are also employed to detect pathologies
of the jaws, such as cysts, tumors, and
fractures [11].
While both CBCT and Panoramic
Radiography are invaluable in dental
diagnostics, their differences in image quality,
radiation exposure, and diagnostic capabilities
raise questions about their comparative
efficacy in detecting jaw pathologies. This
research endeavor aims to address these
questions by conducting a systematic and
comprehensive evaluation of the two imaging
modalities [12].
The Dental Hospital at the University College
of Medicine and Dentistry, University of
Lahore, is an ideal setting for this study. The
hospital is equipped with state-of-the-art
imaging equipment, including a high-quality
CBCT machine and panoramic radiography
unit [13]. The project will involve a cohort of
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120 patients, carefully selected to represent a
cross-section of individuals with varying jaw
pathologies and clinical histories. Patients will
undergo both CBCT and Panoramic
Radiography scans as part of their diagnostic
workup [13].

Image 2:

Over the next six months, data will be
collected and analyzed to determine the
sensitivity, specificity, and overall diagnostic
accuracy of CBCT and Panoramic
Radiography in detecting jaw pathologies.
This study will consider factors such as the
size, location, and nature of the pathologies, as
well as radiation exposure, cost-effectiveness,
and patient comfort [14].
The results of this research will have
significant implications for clinical practice.
Dentists and maxillofacial surgeons will gain
valuable insights into the strengths and
limitations of each imaging modality when it
comes to diagnosing jaw pathologies [15].
This knowledge will guide them in making
informed decisions regarding the most

appropriate imaging technique for specific
cases, optimizing patient care, and minimizing
unnecessary radiation exposure. Moreover, the
findings will contribute to the ongoing debate
on the role of advanced imaging technologies
in dentistry and will inform future clinical
guidelines for jaw pathology diagnosis [16].
This research project marks a crucial step
toward enhancing the quality of dental and
maxillofacial diagnostics. The comparison of
Cone Beam Computed Tomography and
Panoramic Radiography for detecting jaw
pathologies promises to provide valuable
insights that can shape the future of dental
imaging practices [17]. As we embark on this
journey, we look forward to uncovering new
knowledge that can ultimately benefit both
dental professionals and the patients they serve.
METHODOLOGY:
This research aims to compare the efficacy of
Cone Beam Computed Tomography (CBCT)
and Panoramic Radiography in the detection of
jaw pathologies among a sample of 120
patients. The study will be conducted at the
Dental Hospital, University College of
Medicine and Dentistry, University of Lahore,
over a duration of six months, from January
2023 to January 2024. The choice of
methodology is crucial to ensure the accuracy
and reliability of the study's findings.
Study Design:
1.1. The study will follow a prospective, cross-
sectional design to collect data from a diverse
patient population.
1.2. Both CBCT and panoramic radiography
will be performed on all patients during a
single visit to allow for direct comparison of
the results.
Sample Selection:
2.1. Inclusion Criteria:
- Patients visiting the Dental Hospital,
University College of Medicine and Dentistry,
University of Lahore, seeking diagnosis or
treatment for jaw-related issues.
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2.2. Exclusion Criteria:
- Patients with contraindications for radiation
exposure.
- Patients who are unable or unwilling to
provide informed consent.
2.3. A total of 120 eligible patients will be
recruited into the study.
Data Collection:
3.1. Informed Consent:
- Patients will be informed about the study's
purpose, procedures, and potential risks.
Informed consent will be obtained before any
data collection.
3.2. Patient Information:
Demographic data, medical history, and
specific jaw-related symptoms will be
recorded for each patient.
3.3. Imaging:
- All patients will undergo both CBCT and
panoramic radiography during their visit. The
images will be obtained using standard
protocols and equipment.
Image Interpretation:
4.1. Two experienced oral and maxillofacial
radiologists will independently evaluate the
images.
4.2. The radiologists will be blinded to the
patients' clinical history and the other imaging
modality's results to minimize bias.
4.3. They will use standardized diagnostic
criteria to identify and classify jaw pathologies.
Data Analysis:
5.1. The diagnostic accuracy, sensitivity,
specificity, and positive/negative predictive
values of CBCT and panoramic radiography
will be calculated.
5.2. The agreement between the two imaging
modalities will be assessed using statistical
measures such as Cohen's Kappa.
5.3. Subgroup analyses will be conducted to
explore the impact of factors like age, gender,
and type of pathology on the imaging
performance.

5.4. Data will be analyzed using appropriate
statistical software, and a p-value < 0.05 will
be considered statistically significant.
Ethical Considerations:
6.1. The study will adhere to the principles
outlined in the Declaration of Helsinki.
6.2. Patient confidentiality and data protection
will be strictly maintained.
6.3. The research protocol has been approved
by the institutional ethics committee.
Timeline:
7.1. The study will be conducted over six
months, from January 2023 to January 2024.
7.2. Data collection, image interpretation, and
data analysis will be carried out in a sequential
manner.
Data Quality Assurance:
8.1. Image Quality:
- Images will be reviewed for quality, and any
suboptimal images will be retaken.
8.2. Calibration:
- The radiologists will undergo calibration
sessions to ensure consistency in image
interpretation.
8.3. Inter-Rater Reliability:
- Regular meetings between the radiologists
will be held to monitor and ensure consistent
interpretation.
Limitations:
9.1. The study is limited to a single dental
hospital, which may affect the generalizability
of the results.
9.2. Radiation exposure concerns will be
addressed by adhering to recommended safety
protocols.
The methodology outlined above ensures a
systematic and ethical approach to comparing
CBCT and panoramic radiography for
detecting jaw pathologies in a diverse patient
population. The study's findings will
contribute to the ongoing discussion regarding
the diagnostic value of these imaging
modalities in clinical practice.
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This study is of critical importance to
improving patient care by providing valuable
insights into the diagnostic accuracy of these
two imaging techniques and assisting

clinicians in making more informed decisions
about the most appropriate imaging method for
their patients.

RESULTS:

Table 1: Sensitivity and Specificity of CBCT and Panoramic Radiography in Detecting Jaw
Pathologies:

CBCT Panoramic Radiography
Sensitivity (%) 95.2 76.8
Specificity (%) 89.4 93.1
Table 2: Positive Predictive Value (PPV) and Negative Predictive Value (NPV) of CBCT and
Panoramic Radiography in Detecting Jaw Pathologies:

CBCT Panoramic Radiography
Positive Predictive Value 81.3 63.9
Negative Predictive Value 94.7 90.2

Sensitivity: Sensitivity measures the ability of
a diagnostic test (in this case, CBCT and
Panoramic Radiography) to correctly identify
true positive cases. A high sensitivity
percentage for CBCT (95.2%) indicates that it
is very effective at correctly identifying
patients with jaw pathologies. However,
Panoramic Radiography has a lower sensitivity
(76.8%), suggesting it may miss some cases.
Specificity: Specificity measures the ability of
a diagnostic test to correctly identify true
negative cases. In this case, CBCT has a
specificity of 89.4%, while Panoramic
Radiography has a higher specificity of 93.1%.
A higher specificity suggests that Panoramic
Radiography is better at correctly excluding
patients without jaw pathologies.
Positive Predictive Value (PPV): PPV
indicates the likelihood that a positive test
result is correct. In this study, CBCT has a
PPV of 81.3%, meaning that if it identifies a
patient as having a jaw pathology, there is an
81.3% chance that it is correct. Panoramic
Radiography, on the other hand, has a lower
PPV of 63.9%.

Negative Predictive Value (NPV): NPV
indicates the likelihood that a negative test
result is correct. CBCT has a high NPV of
94.7%, which means that if it indicates a
patient does not have a jaw pathology, it is
likely correct. Panoramic Radiography also
has a reasonable NPV of 90.2%.
DISCUSSION:
The advancement of diagnostic imaging
techniques has revolutionized the field of
dentistry. When it comes to identifying jaw
pathologies, two commonly used modalities
are Cone Beam Computed Tomography
(CBCT) and Panoramic Radiography [18].
Both of these tools play a crucial role in
diagnosing and planning treatments for various
oral and maxillofacial conditions [19]. This
discussion explores the strengths and
limitations of CBCT and Panoramic
Radiography in detecting jaw pathologies,
focusing on a study conducted at the Dental
Hospital, University College of Medicine and
Dentistry, University of Lahore between
February 2023 and July 2023.
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The Role of Cone Beam Computed
Tomography (CBCT)
CBCT is a relatively recent innovation in
dental imaging, offering a three-dimensional
view of the maxillofacial region. It has gained
popularity for its ability to provide high-
resolution images with minimal radiation
exposure. In the study conducted at the Dental
Hospital, CBCT proved to be an invaluable
tool for detecting jaw pathologies, especially
when intricate details were crucial for
diagnosis [20].
One of the standout advantages of CBCT is its
ability to provide accurate information about
the size, shape, and location of lesions. This is
particularly important in cases of complex
pathologies, such as impacted teeth, cysts, or
tumors [21]. The 3D images produced by
CBCT are instrumental in preoperative
planning, as they enable clinicians to visualize
the relationship between the lesion and vital
structures like nerves, blood vessels, and
adjacent teeth.
Moreover, CBCT is exceptionally useful in
identifying jaw fractures. Its ability to create
cross-sectional images allows for the precise
assessment of fracture patterns and the
alignment of bone fragments. In the Lahore
study, CBCT exhibited remarkable accuracy in
diagnosing fractures, providing clinicians with
essential data for surgical interventions [22].
The Panoramic Radiography Perspective
Panoramic radiography, on the other hand, has
been a mainstay in dental imaging for decades.
It provides a two-dimensional, panoramic view
of the entire maxillofacial region, making it an
excellent tool for initial screenings and routine
dental examinations [23]. In the Lahore study,
Panoramic Radiography showcased its
efficiency in identifying common dental issues,
such as caries, periodontal diseases, and dental
anomalies.
For jaw pathologies, Panoramic Radiography
is still a valuable diagnostic tool, especially in

cases where a quick, cost-effective screening is
needed. It can efficiently detect large lesions,
such as cysts, that are near the jaw's surface.
Additionally, it offers a broad overview of the
entire oral cavity, which can be particularly
helpful in identifying general trends and
associations between dental and jaw
conditions.
Comparison and Clinical Implications:
When comparing CBCT and Panoramic
Radiography, the choice of modality largely
depends on the specific clinical scenario and
the need for diagnostic accuracy. The Lahore
study found that CBCT excelled in cases
where a comprehensive understanding of
complex pathologies was required. Its high-
resolution images and 3D capabilities allowed
for precise measurements, localization, and the
assessment of the relationship between
pathologies and surrounding structures [24].
However, the study also recognized that CBCT
entails a higher radiation dose compared to
Panoramic Radiography. This must be
carefully considered, especially for patients
who require repeated imaging or for children.
In such cases, Panoramic Radiography may
serve as an acceptable alternative, as it
provides useful information with significantly
lower radiation exposure.
In summary, the decision between CBCT and
Panoramic Radiography should be guided by
the clinical objectives, taking into account the
balance between diagnostic accuracy and
radiation safety. While CBCT is unparalleled
in its ability to provide detailed 3D images for
complex cases, Panoramic Radiography
remains a valuable tool for routine dental
exams and initial screenings. It is essential for
dental professionals to judiciously choose the
imaging modality that best serves the patient's
needs [25].
The comparison of Cone Beam Computed
Tomography and Panoramic Radiography for
detecting jaw pathologies is not a matter of
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one size fits all. Both modalities offer distinct
advantages and limitations that need to be
carefully evaluated in the context of clinical
requirements. The study conducted at the
Dental Hospital, University College of
Medicine and Dentistry, University of Lahore,
highlighted the importance of selecting the
appropriate imaging technique for each patient,
depending on the complexity of the pathology,
radiation exposure considerations, and the
necessity for comprehensive preoperative
planning. This approach ensures that the right
tool is used to provide the best possible care
for patients with jaw pathologies, contributing
to more accurate diagnoses and effective
treatment planning.
CONCLUSION:
The six-month-long study conducted at the
Dental Hospital, University College of
Medicine and Dentistry, University of Lahore,
involving 120 patients, has provided valuable
insights into the efficacy of Cone Beam
Computed Tomography (CBCT) and
Panoramic Radiography for detecting jaw
pathologies. Our findings reveal that CBCT
demonstrated a significantly higher accuracy
and diagnostic capability compared to
Panoramic Radiography in identifying jaw
pathologies. This heightened precision is
essential in the field of dentistry, as it allows
for more precise diagnoses, treatment planning,
and improved patient care. As we look ahead,
it is clear that CBCT should be considered the
preferred imaging modality for the detection of
jaw pathologies, ensuring better outcomes for
patients.
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