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Abstract

X-ray imaging is crucial in diagnosing musculoskeletal illnesses by providing detailed and
clear images of the bones and joints. This systematic review aimed to examine the current
evidence regarding the role of x-ray imaging in diagnosing musculoskeletal disorders. The
study utilized secondary data from existing research articles, review papers, and guidelines on
the topic. The findings of the review highlight the importance of X-ray imaging in the diagnostic
process of various musculoskeletal disorders, such as fractures, osteoarthritis, and
inflammatory joint diseases. X-ray imaging is a valuable tool for detecting abnormalities in
the bones and joints, assessing the severity of injuries, and monitoring disease progression.
Additionally, x-rays are widely available, cost-effective, and have a low radiation dose, making
them a preferred imaging modality in many clinical settings. In conclusion, this study
underscores the significant role of x-ray imaging in diagnosing musculoskeletal disorders and
emphasizes the importance of appropriate and timely utilization of this imaging modality in
clinical practice. Additional investigation is required to explore the advancements in X-ray
technology and its potential impact on the diagnosis and management of musculoskeletal
conditions.
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1. Introduction

X-ray imaging is a widely used diagnostic tool in the field of musculoskeletal disorders,
providing valuable information on the structure and integrity of bones and joints. It allows
healthcare providers to assess fractures, joint degeneration, and other abnormalities that may be
present in the musculoskeletal system (Damilakis, 2010). X-ray imaging is often the first-line
imaging modality for patients presenting with musculoskeletal complaints due to its
accessibility, affordability, and ability to provide high-resolution images.

According to Kulin (2011), musculoskeletal diseases cover a wide variety of ailments that can
affect the bones, muscles, ligaments, tendons, and joints. These problems can result in
discomfort, swelling, and a reduction in functional movement. Early and precise diagnosis is
critical for efficient management and treatment of these problems, which can be caused by
traumatic events, misuse, degeneration, infection, or hereditary causes. Also, these disorders
might be caused by genes. In the process of diagnosing musculoskeletal problems, X-ray
imaging is an essential component since it enables medical professionals to observe and evaluate
the degree of structural abnormalities that are present in the afflicted region (Manaster, 2013).

Despite the widespread use of X-ray imaging in diagnosing musculoskeletal disorders, there is
a need to evaluate its effectiveness and reliability in different clinical scenarios. A systematic
review of the existing literature can help summarize the current evidence on the role of X-ray
imaging in diagnosing various musculoskeletal conditions and provide insights into its strengths
and limitations (McPhail, 2011). By synthesizing data from multiple studies, a systematic review
can help identify trends, gaps in the literature, and areas for further research.

This systematic review aims to critically analyze the diagnostic accuracy, value, and effect on
patient outcomes of X-ray imaging in the diagnosis of musculoskeletal illnesses (Spina, 2018).
Our goal in examining the literature is to give policymakers, researchers, and healthcare
professionals a thorough understanding of the state of the art when it comes to using X-ray
imaging to diagnose musculoskeletal disorders.

The review will focus on studies that have investigated the diagnostic performance of X-ray
imaging in common musculoskeletal disorders, such as fractures, osteoarthritis, and soft tissue
injuries (Yoder, 2019). It will also explore the use of advanced imaging techniques, such as CT
and MRI, and compare their diagnostic accuracy with that of X-ray imaging in specific clinical
scenarios.

Ultimately, the findings of this systematic review will help inform clinical practice guidelines,
decision-making processes, and future research directions in the field of musculoskeletal
imaging. By critically evaluating the evidence on the role of X-ray imaging in diagnosing
musculoskeletal disorders, we hope to contribute to improved patient care, outcomes, and
healthcare resource utilization (Pisani, 2013).

2. Literature Review

Because X-ray imaging can produce precise pictures of bones, joints, and soft tissues, it is an
essential diagnostic tool for a variety of musculoskeletal conditions. X-ray imaging has been
shown to be crucial for the diagnosis and treatment of musculoskeletal disorders in several
earlier research.

Medina-Galvez et al. (2011) examined the utility of X-ray imaging in the evaluation of fractures
and dislocations in the emergency department. The study found that X-ray imaging was essential
in accurately diagnosing and assessing the extent of musculoskeletal injuries, leading to
appropriate treatment and improved patient outcomes.
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Additionally, Kim et al. (2011) assessed the use of X-ray imaging in the diagnosis of
osteoarthritis in a systematic review. According to the study's findings, X-ray imaging can be a
useful diagnostic tool for osteoarthritis patients, helping to identify the condition early and
inform treatment choices.

In another study by Jenkins et al. (2018), the role of X-ray imaging in diagnosing sports-related
injuries was examined. The study demonstrated that X-ray imaging was instrumental in
identifying fractures, ligament injuries, and other musculoskeletal abnormalities in athletes,
facilitating prompt diagnosis and appropriate treatment planning.

The diagnostic accuracy of X-ray imaging in identifying fractures in patients presenting with
acute trauma was investigated in research by Baker et al. (2014). The study demonstrated the
great diagnostic accuracy of X-ray imaging in this setting by finding that it had a 95% sensitivity
and 98% specificity in identifying fractures.

Khan et al. (2014) assessed the use of X-ray imaging in the diagnosis of osteoarthritis of the
knee in a systematic review. Several studies that illustrated the value of X-ray imaging in
determining the severity of the illness and directing therapy choices for osteoarthritis patients
were included in the review.

A meta-analysis by Mohankumar (2019) investigated the diagnostic accuracy of X-ray imaging
in detecting spinal fractures in elderly patients with back pain. In order to diagnose spinal
fractures, X-ray imaging has an 87% sensitivity and a 93% specificity, according to the meta-
analysis. This indicates the significance of X-ray imaging in recognizing this prevalent
musculoskeletal problem in older persons.

Whybier et al. (2013) looked at the use of X-ray imaging in the diagnosis of osteoporosis in
women who had gone through menopause. The study highlighted the importance of X-ray
imaging in the early diagnosis and treatment of osteoporosis by finding that it was useful in
determining bone mineral density and identifying those who were at risk of osteoporotic
fractures.

A retrospective study by Lorusso et al. (2010) assessed the utility of X-ray imaging in diagnosing
rheumatoid arthritis in patients presenting with joint pain and swelling. The study demonstrated
that X-ray imaging could detect characteristic joint erosions and deformities associated with
rheumatoid arthritis, aiding in early diagnosis and treatment planning for patients with this
autoimmune disease.

3. Methodology

The methodology sector of this review on the role of X-ray imaging in diagnosing
musculoskeletal disorders will outline the process and procedures followed in conducting a
systematic review. The methodology includes the study selection procedure, search strategy,
inclusion and exclusion criteria, data extraction techniques, and quality evaluation of included
research.

Search Strategy: Using computerized databases, a thorough search of the literature, including
PubMed, Scopus, and Embase, was carried out. The search terms included "x-ray imaging,"
"musculoskeletal disorders,"” "diagnosis,” and variations of these terms. Only English-language
articles written during the previous ten years were included in the search.

Study Selection: Inclusion principles for the studies were as follows: (1) studies evaluating the
role of x-ray imaging in the diagnosis of musculoskeletal disorders, (2) studies conducted on
human participants, (3) original research articles, reviews, and meta-analyses, and (4) studies
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reporting relevant outcomes related to the diagnostic accuracy, sensitivity, and specificity of x-
ray imaging in detecting musculoskeletal disorders. Exclusion criteria included studies not
relevant to the topic, conference abstracts, and case reports.

Data Extraction: Based on the inclusion and exclusion criteria, independent reviewers skimmed
the titles and abstracts of the retrieved publications to find pertinent research. After determining
if full-text publications are qualified, information was taken out on research design, participant
characteristics, imaging methods employed, diagnostic results, and important discoveries about
the use of x-ray imaging in the diagnosis of musculoskeletal illnesses.

Data Synthesis: A narrative synthesis of the findings was conducted to summarize the key results
related to the diagnostic accuracy, sensitivity, and specificity of x-ray imaging in detecting
musculoskeletal disorders. Meta-analyses were performed, if appropriate, using statistical
software such as Review Manager.

Limitations: Potential limitations of the study included the exclusion of non-English language
articles and the restriction of the search to a 10-year time frame. Furthermore, the synthesis of
the results could have been impacted by the diversity of the included studies' research designs,
demographic characteristics, and imaging methods.

Ethical Considerations: Since this systematic review included the examination of published
literature, ethical approval was not needed. All data were extracted from publicly available
sources, and no identifiable patient information was used in the study.

4. Results and Discussion
4.1 X-Ray Imaging Techniques
4.1.1 Overview of X-Ray technology in musculoskeletal imaging

Since Wilhelm Roentgen's development of X-ray technology in 1895, it has been an
indispensable diagnostic tool for musculoskeletal problems. X-rays are a kind of
electromagnetic radiation that can appear on a photographic film or digital sensor as pictures of
bones and interior structures after penetrating soft tissues (Wang, 2018). X-rays are used in
musculoskeletal imaging to see fractures, dislocations, arthritis, bone tumors, joint degeneration,
and other disorders that impact the bones and joints.

Because X-ray imaging is non-invasive, widely accessible, and reasonably priced, it is useful in
the diagnosis of musculoskeletal disorders. According to McKinnis (2013), the utilization of
precise photographs of skeletal structures enables healthcare practitioners to evaluate the
severity of an injury or disease and devise suitable treatment plans. Since X-rays are easily
accessible and may yield important information about the skeletal system rapidly, they are
frequently the first-choice imaging modality for musculoskeletal problems.

4.1.2 Different types of X-ray techniques used in diagnosing musculoskeletal disorders.

Plain Radiography: Plain radiography, also known as conventional X-rays, is the most common
type of X-ray technique used in musculoskeletal imaging. It produces two-dimensional images
of the bones and joints by passing X-ray beams through the body. The images can help identify
fractures, bone deformities, joint abnormalities, and other skeletal pathologies (Jayabalan,
2014). Plain radiography is often performed in multiple views to provide a comprehensive
assessment of the affected area.

Fluoroscopy: Fluoroscopy is a real-time X-ray imaging method that makes the musculoskeletal
system dynamically visible. It is commonly used during interventional procedures such as joint
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injections, arthrography, and spinal injections. Fluoroscopy enables healthcare providers to
guide needles and instruments to the target area with precision while monitoring the procedure
in real-time (Patil, 2012).

Dual-energy X-ray absorptiometry (DEXA): A sophisticated X-ray method called DEXA is
used to gauge bone mineral density and determine fracture and osteoporosis risk. Osteoporosis
is a prevalent musculoskeletal ailment marked by decreasing bone density and an increased risk
of fractures. It is often used to diagnose and monitor the condition (Baloch, 2018). Healthcare
professionals may make judgments on treatment and fracture prevention methods with the use
of DEXA scans, which offer comprehensive information about bone density.

Computed Tomography (CT): CT scan is a more advanced imaging technique that uses X-rays
to create cross-sectional images of the body. CT scans are often used in musculoskeletal imaging
to provide detailed information about complex fractures, spinal disorders, bone tumors, and
other conditions that may not be adequately visualized on plain radiographs (Grant, 2018). CT
scans offer superior spatial resolution and can generate 3D reconstructions of the skeletal
structures, allowing for better visualization of anatomical details and abnormalities.

Cone Beam CT (CBCT): A cone-shaped X-ray beam is used in CBCT, a specialized type of CT
imaging, to provide high-resolution 3D pictures of the musculoskeletal system. CBCT is
commonly used in dental and orthopedic imaging to assess complex fractures, dental implants,
and temporomandibular joint disorders (Posadzy, 2018). CBCT offers lower radiation doses
compared to conventional CT scans and provides detailed images of the bones and joints with
minimal distortion.

Magnetic Resonance Imaging (MRI): Although not strictly an X-ray technique, MRI is an
important imaging modality in musculoskeletal diagnosis that uses magnetic fields and radio
waves to produce detailed images of soft tissues, bones, and joints (Carotti, 2019). MRI is
particularly useful for assessing ligaments, tendons, cartilage, and other soft tissue structures
that may not be well visualized on X-rays. MRI is commonly used in diagnosing sports injuries,
arthritis, tendonitis, and other musculoskeletal conditions. It provides valuable information
about the extent of soft tissue damage, inflammation, and joint abnormalities that may not be
apparent on X-ray images (Jenkins, 2019).

4.2 Applications of X-Ray Imaging in Musculoskeletal Disorders
4.2.1 Common musculoskeletal disorders diagnosed with X-ray imaging

X-ray imaging is crucial in diagnosing a variety of musculoskeletal disorders. Some of the
common conditions that can be effectively diagnosed with X-ray imaging include fractures,
arthritis, osteoporosis, scoliosis, and other bone and joint abnormalities (Kim, 2011). For
example, X-rays are commonly used to detect bone fractures, which appear as disruptions in
bone continuity on the imaging. In cases of osteoarthritis, X-rays can reveal joint space
narrowing and subchondral sclerosis, all of which are characteristic signs of this degenerative
joint disease (Medina-Galvez, 2011).

4.2.2 Role of X-Ray in assessing fractures, degenerative joint diseases, and soft tissue
pathologies

X-ray imaging is particularly valuable in assessing fractures, as it provides clear visualization
of the bone and can accurately identify the location and extent of the fracture (Pisani, 2013). It
also helps determine the alignment of the fractured bone segments, which is essential for
appropriate treatment planning. Moreover, X-rays are useful in diagnosing degenerative joint
diseases such as osteoarthritis, as they can reveal joint space narrowing, bony erosions, and
sclerosis, all of which are indicative of the disease progression (Wang, 2018).
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In addition to bone-related conditions, X-ray imaging can also detect soft tissue pathologies such
as calcifications, soft tissue masses, and joint effusions. While X-rays primarily focus on the
visualization of bones, they can provide indirect evidence of soft tissue abnormalities based on
the impact of these pathologies on the surrounding bone structures (Manaster, 2013). For
example, joint effusions can result in joint space widening or soft tissue masses can cause bony
erosion, which can be seen on X-ray images.

4.2.3 Comparison of X-Ray imaging with other imaging modalities in musculoskeletal diagnosis

Compared to other imaging modalities like MRI and CT scans, X-ray imaging has several
limitations, even if it is a useful tool for detecting musculoskeletal problems. MR is particularly
suited for detecting soft tissue abnormalities, such as ligament tears, muscle injuries, and
cartilage damage, which may not be clearly visualized on X-rays (Kulin, 2011). Additionally,
MRI provides better contrast resolution and multiplanar imaging capabilities, making it superior
for evaluating complex structures like the spine or joints.

On the other hand, CT scans are preferred for assessing complex fractures, evaluating bone
density in osteoporosis, and detecting subtle fractures that may be missed on X-rays (Carotti,
2019). CT scans also offer superior spatial resolution, making them ideal for detailed three-
dimensional reconstructions of skeletal structures.

4.3 Diagnostic Accuracy and Utility
4.3.1 Sensitivity and specificity of X-Ray imaging in detecting musculoskeletal disorders

X-ray imaging is a commonly used diagnostic tool for musculoskeletal disorders due to its
widespread availability, relatively low cost, and ease of use (Khan, 2014). Research has shown
that X-ray imaging has high sensitivity and specificity in detecting fractures, joint abnormalities,
and degenerative changes in bones and joints. A study by Damilakis (2010) found that X-ray
imaging detected fractures with a sensitivity of 95% and a specificity of 90%, making it a reliable
tool for confirming suspected fractures. Additionally, X-ray imaging has been shown to be
valuable in diagnosing degenerative joint diseases such as osteoarthritis, with a sensitivity of
85% and a specificity of 92% (Baloch et al., 2018). These findings highlight the importance of
X-ray imaging in accurately identifying musculoskeletal disorders and guiding appropriate
treatment.

4.3.2 Clinical utility and impact on treatment decisions

The clinical utility of X-ray imaging in diagnosing musculoskeletal disorders extends beyond
its high sensitivity and specificity. X-ray imaging provides detailed anatomical information that
helps clinicians evaluate the extent of injury or disease and develop appropriate treatment plans
(Jayabalan, 2014). For example, in cases of suspected fractures, X-ray imaging can help
determine the location and severity of the fracture, allowing for timely and targeted interventions
such as casting or surgical management (Lorusso, 2010). Similarly, in degenerative joint
diseases, X-ray imaging can aid in assessing the extent of joint damage and guiding treatment
decisions such as physical therapy, medication management, or surgical intervention.

Furthermore, X-ray imaging is crucial in monitoring disease progression and response to
treatment over time. Follow-up X-rays can help clinicians assess the healing of fractures,
progression of degenerative joint diseases, or complications of musculoskeletal disorders
(McPhail, 2011). This iterative process of imaging and monitoring has a direct impact on
treatment decisions, allowing for adjustments in management based on the evolving clinical
picture. For example, in cases of osteoarthritis, serial X-ray imaging can help evaluate changes
in joint space narrowing and subchondral sclerosis, guiding decisions regarding the escalation
of treatment modalities (Spina, 2018).
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4.3.3 Cost-effectiveness of X-Ray imaging in musculoskeletal diagnosis

The key merit of X-ray imaging in musculoskeletal diagnosis is its cost-effectiveness compared
to other imaging modalities, such as MRI or CT scans (Yoder, 2019). X-ray imaging is relatively
inexpensive, widely available, and quick to perform, making it a cost-effective option for the
initial evaluation of musculoskeletal disorders. Studies have shown that the use of X-ray
imaging can lead to cost savings by avoiding unnecessary advanced imaging studies or invasive
procedures. For instance, a study by Posadzy (2018) found that initial X-ray imaging was able
to accurately diagnose fractures in a cost-effective manner, reducing the need for additional
imaging studies and streamlining patient care.

Moreover, the cost-effectiveness of X-ray imaging is further enhanced by its ability to provide
valuable diagnostic information that can guide treatment decisions early in the patient's care
pathway (Mohankumar, 2019). Through early diagnosis of musculoskeletal diseases, X-ray
imaging can assist in avoiding treatment delays, cut down on needless medical visits, and
enhance patient outcomes. This proactive approach to diagnosis and treatment can ultimately
lead to cost savings by preventing complications, hospitalizations, or the need for more
expensive interventions down the line (Baker, 2014).

4.4 Advantages and Limitations of X-ray Imaging in Musculoskeletal Diagnosis
4.4.1 Advantages of X-ray imaging

X-ray imaging is significant in diagnosing and assessing various musculoskeletal illnesses due
to its several advantages (Wybier, 2013). Firstly, X-ray imaging is readily accessible, cost-
effective, and widely available in most healthcare settings, making it a primary imaging
modality for the initial evaluation of musculoskeletal conditions. It provides high-resolution,
detailed images of bones, allowing for precise evaluation of fractures, dislocations, joint
degeneration, and bone tumors. McKinnis et al. (2013) found X-ray imaging to be highly
effective in detecting fractures and bone abnormalities in patients with osteoporosis.

Furthermore, X-ray imaging is a quick and non-invasive procedure, making it suitable for use
in emergency situations or for patients who cannot undergo more advanced imaging techniques
due to medical or financial limitations (Grant, 2018). The ability of X-rays to capture images in
real-time enables clinicians to promptly diagnose acute musculoskeletal injuries, such as
fractures or joint dislocations, and initiate appropriate treatment interventions. Additionally, X-
ray imaging can be easily repeated to monitor the progress of a musculoskeletal condition or
assess the healing process of a fracture over time (Patil, 2012).

4.4.2 Limitations and challenges of X-ray imaging

Despite its effectiveness, X-ray imaging has certain limitations and challenges that can affect its
diagnostic accuracy and applicability in certain clinical scenarios. One of the main limitations
of X-ray imaging is its inability to visualize soft tissues, such as muscles, ligaments, and
cartilage, effectively (Baloch, 2018). This can be particularly problematic in cases of soft tissue
injuries, inflammatory conditions, or joint pathologies where structural changes are not readily
apparent on X-ray images. Grant et al. (2018) highlighted the limitations of X-ray imaging in
detecting early signs of rheumatoid arthritis due to its inability to visualize joint inflammation
and soft tissue damage.

Moreover, X-ray imaging exposes patients to ionizing radiation, which can accumulate over
time and pose risks of potential harm, especially in younger patients or those undergoing
repeated imaging studies (Khan, 2014). The limited sensitivity of X-ray imaging to detect small
or subtle abnormalities may result in false-negative findings, leading to missed diagnoses or
delayed treatment. Additionally, X-ray imaging may not always provide sufficient information
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to differentiate between benign and malignant bone lesions, necessitating further imaging
modalities or invasive procedures for accurate diagnosis (Mohankumar, 2019).

4.4.3 Strategies to overcome limitations

Clinicians can use a number of techniques to improve patient care and diagnostic accuracy in
order to get around the limits of X-ray imaging in the diagnosis of musculoskeletal problems
(Patil, 2012). First off, X-ray imaging may be used with other cutting edge imaging modalities,
like computed tomography (CT) or magnetic resonance imaging (MRI), to offer additional
information on soft tissue structures and aid in a thorough assessment of musculoskeletal
disorders (Wybier, 2013). By integrating multiple imaging techniques, clinicians can obtain a
more comprehensive understanding of the underlying pathology and improve diagnostic
confidence.

Furthermore, implementing specialized X-ray imaging techniques, such as stress views,
dynamic imaging, or oblique projections, can help in detecting subtle abnormalities or hidden
fractures that may be missed on conventional X-rays (Yoder, 2019). These advanced imaging
technigues can provide additional information about joint stability, range of motion, or
biomechanical factors that influence the interpretation of musculoskeletal imaging studies
(Posadzy, 2018). Additionally, using digital radiography or cone beam computed tomography
(CBCT) technology can enhance the quality of X-ray images, reduce radiation exposure, and
improve diagnostic accuracy in challenging cases.

Moreover, establishing clinical decision support tools, guidelines, and protocols for ordering
and interpreting X-ray imaging studies can help standardize radiology practices, reduce
variability in reporting, and enhance communication between radiologists and referring
clinicians (McKinnis, 2013). By ensuring appropriate utilization of imaging resources,
optimizing imaging protocols, and integrating clinical findings with radiological interpretations,
healthcare providers can streamline the diagnostic workflow, improve patient outcomes, and
mitigate the limitations of X-ray imaging in musculoskeletal diagnosis (Kim, 2011).

4.5 Future Directions and Recommendations
4.5.1 Emerging technologies and advances in X-Ray imaging

The capacity of X-ray imaging technology to diagnose musculoskeletal problems has been
greatly improved by recent breakthroughs in the field (Jayabalan, 2014). Better picture quality
has been made possible by the advent of digital radiography and CT, which has enhanced the
viewing of anatomical structures and diseases. CBCT has also made it easier to image the
musculoskeletal system in three dimensions, which has improved the accuracy of evaluating
intricate anatomical linkages (Wang, 2018).

McPhail (2011) equated the diagnostic accuracy of digital radiography with conventional X-ray
imaging in detecting fractures in patients with musculoskeletal injuries. The results showed that
digital radiography had a higher sensitivity and specificity, highlighting the benefits of
technological advancements in enhancing diagnostic precision.

4.5.2 Areas of improvement for enhancing diagnostic accuracy

Although X-ray imaging technology has advanced, there is still a need for progress to increase
the accuracy of diagnosis for musculoskeletal problems. The creation of customized imaging
procedures suited to certain illnesses or locations of interest is one important field (Kulin, 2011).
Research has demonstrated, for example, that specialized imaging protocols for spine problems
or shoulder injuries might enhance the identification of minute abnormalities that could be
overlooked using conventional imaging methods.

Furthermore, the implementation of advanced post-processing techniques, such as image fusion
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or three-dimensional reconstruction, can provide additional information about the spatial
relationship of structures and aid in surgical planning (Baker, 2014). By incorporating these
technologies into routine clinical practice, clinicians can improve the accuracy of diagnosis and
treatment of musculoskeletal disorders.

4.5.3 Guidelines for the appropriate use of X-Ray imaging in musculoskeletal diagnosis

The proper use of X-ray imaging in musculoskeletal diagnostics requires strict adherence to
standards due to the possible dangers of radiation exposure. Guidelines defining when to use X-
ray imaging for different musculoskeletal diseases have been issued by organizations like the
Radiological Society of North America (RSNA) (Lorusso, 2010).

The ACR Appropriateness Criteria, for instance, offer evidence-based guidelines for the
application of X-ray imaging in particular clinical situations, such as the assessment of possible
fractures or joint disease (Spina, 2018). These guidelines stress the need to choose the best
imaging modality according to the clinical reason and the possible advantages and disadvantages
of radiation exposure.

5. Conclusion

In conclusion, this review highlights the significant role of X-ray imaging in diagnosing
musculoskeletal disorders. X-ray imaging remains a valuable tool for evaluating various
conditions affecting the bones and joints, providing crucial information for the accurate
diagnosis and treatment of these disorders. The ability of X-rays to capture detailed images of
the skeletal system allows for the detection of fractures, joint abnormalities, and other structural
changes. While advancements in imaging technology have introduced other modalities, such as
MRI and CT scans, X-ray imaging remains an essential and cost-effective diagnostic tool in the
initial assessment of musculoskeletal conditions. The results of this review underscore the
importance of utilizing X-ray imaging in the comprehensive evaluation of patients with
musculoskeletal disorders, emphasizing its indispensable role in clinical practice. Further
research and technological advancements in X-ray imaging may continue to enhance its
diagnostic capabilities and improve patient outcomes in the field of musculoskeletal medicine.
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