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1. Introduction

Diagnostic imaging is a cornerstone of modern medical practice, providing crucial insights into the internal structures and
functions of the body without invasive procedures. Techniques such as X-rays, computed tomography (CT), magnetic resonance
imaging (MRI), ultrasound, and positron emission tomography (PET) allow healthcare professionals to visualize bones, organs,
tissues, and even metabolic activities with remarkable clarity (Panayides et al., 2020). These imaging modalities are
indispensable in detecting and diagnosing various conditions, from fractures and tumors to cardiovascular diseases and
neurological disorders. The evolution of diagnostic imaging has dramatically improved the ability to diagnose diseases early and
accurately, significantly enhancing patient care and treatment outcomes (Hussain et al., 2022).

Accurate diagnosis is fundamental to effective medical treatment. Misdiagnosis or delayed diagnosis can lead to inappropriate
treatment, unnecessary procedures, or a lack of treatment when needed, all of which can have severe consequences for patient
health (Rozenbaum et al., 2021). For instance, misinterpreting a tumor's size or location can result in incorrect surgical planning,
affecting the entire treatment trajectory.
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Therefore, high diagnostic accuracy is essential for patients
receiving the correct interventions promptly. Additionally,
accurate diagnostics are crucial for monitoring disease
progression and response to treatment, enabling clinicians to
adjust therapeutic strategies as needed (Stunkel et al., 2021).
Effective treatment planning is equally vital. It involves
selecting the appropriate therapeutic approach, whether it be
surgical, pharmaceutical, or other interventions, based on the
precise nature and stage of the disease. Personalized
treatment plans tailored to the patient's condition and overall
health status can significantly improve outcomes. For
example, in oncology, accurate imaging is crucial for staging
cancer, guiding biopsies, planning radiation therapy, and
evaluating the response to chemotherapy (Unterrainer et al.,
2020). Similarly, in cardiology, precise imaging of the heart
and blood vessels informs decisions about interventions such
as angioplasty or bypass surgery. Thus, diagnostic accuracy
and meticulous treatment planning are interdependent
elements that enhance patient care and improve prognoses.
The advent of advanced image analysis techniques marks a
significant leap forward in medical diagnostics and treatment
planning. Traditional image interpretation relies heavily on
the expertise and experience of radiologists, which, while
invaluable, can be subject to human error and variability.
Advanced image analysis leverages cutting-edge
technologies such as artificial intelligence (Al), machine
learning (ML), and deep learning to augment and enhance the
capabilities of human experts.Al and ML algorithms can
process vast amounts of imaging data far beyond human
capacity, identifying patterns and anomalies with
unprecedented accuracy (Waite et al., 2020). For instance,
deep learning models, particularly convolutional neural
networks (CNNs), have shown exceptional proficiency in
detecting and classifying abnormalities in medical images.
These models are trained on extensive datasets, enabling
them to recognize subtle features the human eye might
overlook. In breast cancer screening, for example, Al has
been used to improve the detection of malignant tumors in
mammograms, reducing both false positives and false
negatives (Rai, Chatterjee, & Dashkevich, 2021).
Furthermore, advanced image analysis can integrate data
from multiple imaging modalities, providing a more
comprehensive view of the patient's condition. This
multimodal approach can enhance diagnostic precision and
inform more effective treatment strategies. For instance,
combining MRI and PET scans can offer anatomical and
metabolic information crucial for accurately diagnosing and
staging cancers. The potential impact of advanced image
analysis on healthcare is profound. It improves diagnostic
accuracy and streamlines workflows, reducing the time and
effort required for image interpretation. This efficiency can
lead to faster diagnoses and earlier treatment initiation, which
is particularly critical in time-sensitive conditions like stroke
or acute myocardial infarction. Additionally, advanced image
analysis supports personalized medicine by enabling more
precise characterization of diseases, thus informing tailored
treatment plans (R. C. Wang & Wang, 2022).

2. Current Challenges in Diagnostic Imaging

2.1 Limitations of Traditional Methods

While revolutionary in their time, traditional diagnostic
imaging methods face several limitations that impede their
effectiveness in modern medical practice. Conventional
imaging techniques such as X-rays, ultrasound, and CT scans
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often provide two-dimensional representations of three-
dimensional  structures, potentially losing critical
information. For instance, although widely used X-rays offer
limited soft tissue contrast, making it challenging to
distinguish between different types of soft tissues or detect
small lesions. Although valuable for real-time imaging,
ultrasound is highly operator-dependent, and its effectiveness
can be compromised by factors such as patient body habitus
and the technician's skill.

CT scans, while providing more detailed images, involve
significant exposure to ionizing radiation, raising concerns
about the long-term risks of repeated scans, particularly in
pediatric patients or those requiring frequent monitoring.
MRI, although offering excellent soft tissue contrast and
detailed images, is expensive, time-consuming, and
contraindicated for patients with certain implants or
conditions, such as those with claustrophobia. Moreover, all
these imaging modalities can produce images subject to
artifacts—distortions that can obscure or mimic pathology—
leading to diagnostic uncertainty (Zhou et al., 2021).

2.2 Diagnostic Errors and Their Impacts

Diagnostic errors remain a significant challenge in medical
practice, often resulting from the inherent limitations of
traditional imaging techniques and the subjective nature of
image interpretation (Panayides et al., 2020). Studies indicate
that diagnostic errors occur in approximately 3-5% of all
radiologic interpretations, with  potentially  severe
consequences for patient care (Newman-Toker et al., 2021).
Misinterpretations can lead to missed diagnoses, such as
failing to detect a small but clinically significant lesion, or
false positives, where benign conditions are mistaken for
malignancies, prompting unnecessary interventions (Kang,
Clarke, & Costa, 2021).

The impacts of diagnostic errors are profound. Misdiagnosis
can delay appropriate treatment, allowing diseases to
progress unchecked. In oncology, for example, the failure to
identify a malignant tumor at an early stage can result in
reduced survival rates and limited treatment options.
Conversely, false-positive findings can subject patients to
anxiety, additional testing, invasive procedures, and
potentially harmful treatments, all of which carry their risks
and complications (Malvagia, Forni, Ombrone, & la Marca,
2020).

Beyond individual patient outcomes, diagnostic errors have
broader implications for healthcare systems. They contribute
to increased healthcare costs due to unnecessary tests and
treatments. They can strain resources in already
overburdened healthcare facilities. Furthermore, diagnostic
errors undermine patient trust in the healthcare system,
leading to dissatisfaction and a potential reluctance to seek
medical care (Berry, Attai, Scammon, & Awdish, 2022).

2.3 Need for Improvement

Given the limitations and challenges of traditional diagnostic
imaging methods and the significant consequences of
diagnostic errors, there is a pressing need for improved
accuracy and better treatment planning tools in the medical
field. Enhanced diagnostic accuracy is crucial for the timely
and appropriate management of diseases, directly impacting
patient outcomes and quality of life. As medical knowledge
and technology advance, there is a growing expectation for
diagnostic tools that can provide more precise, reliable, and
comprehensive information (Panayides et al., 2020).
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The need for improvement extends beyond just the accuracy
of initial diagnoses. Effective treatment planning requires a
detailed understanding of the disease's nature, extent, and
progression. For instance, in cancer care, precise imaging is
vital for staging the disease, guiding biopsies, planning
surgical interventions, and monitoring response to therapy. In
cardiovascular medicine, accurate imaging of the heart and
blood vessels is essential for diagnosing conditions such as
coronary artery disease, planning interventions like
angioplasty, and assessing the effectiveness of treatments
(Alexander et al., 2021).

There is a push towards integrating advanced technologies
into diagnostic imaging to address these needs. Artificial
intelligence and machine learning offer promising solutions
by enhancing image analysis capabilities. These technologies
can process large volumes of imaging data quickly and
accurately, identifying patterns and anomalies that human
observers may miss. Al algorithms can be trained to
recognize specific disease features, improving detection rates
and reducing diagnostic errors (Kaur et al., 2020).
Moreover, advancements in imaging techniques, such as
high-resolution and functional imaging, provide more
detailed and comprehensive views of anatomical and
physiological processes. For example, advanced MRI
techniques, such as diffusion-weighted imaging (DWI) and
functional MRI (fMRI), offer insights into tissue structure
and brain activity. Hybrid imaging modalities, like PET-CT
and PET-MRI, combine anatomical and functional data,
enhancing diagnostic precision and aiding in treatment
planning. The integration of image analysis with other
medical data, such as genetic information and electronic
health records, is also a promising avenue. This holistic
approach can provide a more comprehensive understanding
of a patient's condition, leading to personalized treatment
plans tailored to the individual's unique characteristics
(Beuthien-Baumann, Sachpekidis, Gnirs, & Sedlaczek, 2021;
Seifert et al., 2022).

3. Advanced Image Analysis Techniques

3.1 Artificial Intelligence and Machine Learning
Artificial  intelligence and machine learning are
revolutionizing the field of medical image analysis by
enhancing diagnostic process accuracy, efficiency, and
consistency. Al encompasses a broad range of technologies
designed to perform tasks that typically require human
intelligence, while ML, a subset of Al, involves training
algorithms on large datasets to recognize patterns and make
predictions. In medical imaging, Al and ML can automate
detecting and classifying anomalies, reducing the burden on
radiologists and minimizing the risk of human error.

One of the key applications of Al in image analysis is the
segmentation of medical images, where algorithms delineate
boundaries of anatomical structures or pathological regions.
This is particularly useful in oncology for identifying tumor
margins or in neurology for mapping brain regions. Al
algorithms are trained on vast datasets of annotated images,
enabling them to learn and replicate the expertise of seasoned
radiologists. As a result, Al can assist in the early detection
of diseases, which is crucial for conditions like cancer, where
early intervention can significantly improve prognosis
(Hunter, Hindocha, & Lee, 2022).

Moreover, Al and ML facilitate the quantitative analysis of
images, allowing for extracting a wide range of features that
might be imperceptible to the human eye. These features
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include texture, shape, and intensity, critical for
differentiating between benign and malignant lesions. The
ability to process and analyze large volumes of data quickly
and accurately makes Al and ML indispensable tools in
modern radiology (Diaz et al., 2021).

3.2 Computer-Aided Detection (CAD) Systems
Computer-Aided Detection systems are another significant
advancement in image analysis, designed to support
radiologists by highlighting areas of concern in medical
images. CAD systems use sophisticated algorithms to scan
images for patterns indicative of specific conditions, such as
tumors, microcalcifications, or fractures. These systems act
as a second pair of eyes, ensuring no critical findings are
overlooked.

CAD systems have been particularly successful in
mammography, where they are used to detect breast cancer.
The system analyzes mammograms and marks suspicious
areas, which the radiologist then reviews. Studies have shown
that the use of CAD can increase the detection rate of early-
stage breast cancer. However, it is important to note that
CAD is intended to assist, not replace, radiologists. The final
diagnosis still relies on the expertise and judgment of the
human practitioner (Fujita, 2020).The integration of CAD
systems into clinical workflows enhances diagnostic
accuracy and efficiency. By automating the initial review of
images, CAD systems reduce the time radiologists spend on
routine tasks, allowing them to focus on more complex cases
and interpretations. Additionally, CAD systems can help
standardize  diagnostic  processes, reducing image
interpretation variability among radiologists and healthcare
institutions (Sharma, Suehling, Flohr, & Comaniciu, 2020).

3.3 Deep Learning Algorithms

Deep learning, a subset of ML, involves using artificial neural
networks with multiple layers (hence "deep") to model
complex relationships in data (Ikemba et al., 2022).
Convolutional neural networks (CNNs) are a type of deep
learning algorithm well-suited for image analysis. CNNs
automatically and adaptively learn spatial hierarchies of
features from input images, making them highly effective for
image classification, segmentation, and detection tasks
(Sarker, 2021; Sharma et al., 2020).

One of the primary advantages of deep learning algorithms in
image analysis is their ability to handle large and diverse
datasets. As these models are exposed to more data, their
performance improves, enabling them to recognize subtle
patterns and variations that might elude human observers. For
instance, deep learning algorithms have been used to detect
diabetic retinopathy in retinal images, achieving accuracy
levels comparable to expert ophthalmologists (Islam, Yang,
Poly, Jian, & Li, 2020).

Another advantage of deep learning is its potential for
continuous learning and improvement. As new data becomes
available, models can be retrained to adapt to emerging trends
and patterns, maintaining their relevance and accuracy over
time. This adaptability is crucial in medical fields where
disease presentations can evolve and new diagnostic criteria
may emerge.Deep learning algorithms also enable the
development of predictive models to assess the risk of disease
progression or treatment outcomes. For example, deep
learning models in radiology can analyze follow-up scans to
predict the likelihood of tumor recurrence, aiding in
personalized treatment planning and follow-up strategies (El
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Ayachy et al., 2021).

3.4 Integration with Other Technologies

The integration of advanced image analysis techniques with
other technologies, such as genomics and wearable devices,
holds tremendous promise for personalized medicine and
comprehensive patient care. By combining imaging data with
genetic information, clinicians can gain deeper insights into
the underlying mechanisms of diseases and develop targeted
therapies. For instance, in oncology, integrating imaging and
genomic data can provide a more detailed characterization of
tumors, identifying specific genetic mutations that drive
cancer growth. This information can guide the selection of
targeted therapies, improving treatment efficacy and reducing
adverse effects. Additionally, monitoring changes in imaging
and genetic markers over time can help assess treatment
response and detect early signs of resistance or relapse
(Kilgour, Rothwell, Brady, & Dive, 2020).

Wearable devices continuously monitor physiological
parameters and offer another avenue for enhancing image
analysis. Data from wearable sensors, such as heart rate,
blood pressure, and activity levels, can be integrated with
imaging findings to provide a holistic view of a patient’s
health (Vijayan, Connolly, Condell, McKelvey, & Gardiner,
2021). This integration can be particularly valuable in chronic
disease management, where continuous monitoring can
detect early signs of deterioration or complications,
prompting timely interventions.

The combination of imaging data with electronic health
records further enriches the clinical context, enabling more
informed decision-making. Al algorithms can analyze vast
amounts of structured and unstructured data within EHRS,
correlating imaging findings with clinical history, laboratory
results, and treatment records. This comprehensive approach
supports precision medicine, where treatments are tailored to
the individual characteristics of each patient.

4. Impact on Diagnostic Accuracy

4.1 Improved Detection and Diagnosis

Advanced image analysis techniques have significantly
enhanced the detection and diagnosis of various diseases,
providing more precise and reliable results. For instance, in
oncology, Al and machine learning algorithms have
revolutionized the early detection of cancers. Deep learning
models, such as convolutional neural networks, are trained on
large datasets of medical images, enabling them to identify
subtle patterns and anomalies that human observers might
miss. In breast cancer screening, Al algorithms have
demonstrated superior accuracy in detecting malignant
tumors in  mammograms, even identifying small
calcifications that are early indicators of cancer. This early
detection is crucial, allowing for timely intervention and
significantly improving patient outcomes.

Similarly, in neurology, advanced image analysis has
improved the diagnosis of neurological disorders such as
Alzheimer's disease (Altinkaya, Polat, & Barakli, 2020).
Machine learning algorithms can analyze brain scans to
detect early signs of neurodegeneration, such as changes in
brain volume or amyloid plaques. These early indicators can
be identified well before clinical symptoms manifest,
enabling proactive management and potentially slowing
disease progression (Kim, Yang, Choi, & Kang, 2021). In
cardiology, Al-powered image analysis enhances the
detection of cardiovascular diseases. For example, algorithms
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can analyze echocardiograms to assess heart function and
detect conditions like heart failure or valvular disease. In
cardiac CT angiography, advanced image analysis can
accurately identify and quantify coronary artery blockages,
aiding in the diagnosis and treatment planning for coronary
artery disease (Siontis, Noseworthy, Attia, & Friedman,
2021; X. Wang & Zhu, 2022).

4.2 Reduction of False Positives/Negatives

One of the significant challenges in medical imaging is the
occurrence of false positives and false negatives, which can
lead to misdiagnosis and inappropriate treatment. Advanced
image analysis techniques, particularly those involving Al
and deep learning, have shown great promise in reducing
these errors, thereby improving diagnostic accuracy.

False positives, where a test incorrectly indicates the presence
of a disease, can cause unnecessary anxiety for patients and
lead to further invasive tests and procedures. For instance, in
mammography, false positives can result in unnecessary
biopsies and surgeries. Al algorithms help mitigate this issue
by providing more accurate interpretations of mammograms,
distinguishing between benign and malignant lesions with
greater precision. This reduces the number of false-positive
results and ensures that only patients with a high likelihood
of malignancy undergo further testing (Liehr, 2022).
Conversely, false negatives, where a test fails to detect an
existing disease, are equally problematic as they can delay
crucial treatment. In the case of lung cancer screening using
CT scans, false negatives can result in missed tumors.
Advanced image analysis techniques, including CAD
systems, enhance the sensitivity of these screenings. By
systematically analyzing the entire scan and flagging
suspicious areas, these systems help ensure that even small or
subtle tumors are detected, reducing the likelihood of false
negatives (Habuza et al., 2021).Moreover, Al algorithms
continuously learn and improve from new data, enhancing
their accuracy over time. As these models are exposed to
more diverse and complex datasets, their ability to correctly
identify true positives and true negatives improves, leading
to more reliable diagnostic outcomes.

4.3 Real-time Analysis and Decision Support

Real-time image analysis and decision support systems
significantly benefit clinicians, particularly in fast-paced
medical environments where timely decisions are critical.
These advanced systems can analyze medical images
instantly, providing immediate feedback and
recommendations to healthcare professionals.

In emergency settings, such as stroke management, real-time
analysis is crucial. Al-powered tools can quickly assess brain
CT or MRI scans to determine the presence and extent of a
stroke, distinguishing between ischemic and hemorrhagic
strokes (Schmitt et al., 2022). This rapid analysis is vital for
initiating appropriate treatments within the narrow
therapeutic window, such as administering clot-dissolving
medications or planning surgical interventions. Real-time
decision support systems also enhance the efficiency and
accuracy of routine clinical workflows. For instance, in
radiology departments, Al tools can prioritize imaging
studies based on the likelihood of critical findings, ensuring
that urgent cases are reviewed promptly. This triage
capability helps radiologists manage their workload more
effectively and ensures that patients with serious conditions
receive timely attention.
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Additionally, real-time image analysis supports precision
medicine by providing personalized insights. For example, in
radiation oncology, Al algorithms can analyze imaging data
to optimize radiation therapy plans, tailoring the dose
distribution to the patient's specific anatomy and tumor
characteristics (Huynh et al., 2020). This personalized
approach enhances treatment efficacy while minimizing
damage to healthy tissues. These systems also facilitate
continuous monitoring and follow-up. In chronic disease
management, Al-powered tools can analyze serial imaging
studies to track disease progression or response to treatment.
For instance, in cancer care, comparing follow-up scans can
help assess the effectiveness of chemotherapy or radiation
therapy, guiding adjustments to the treatment plan as needed
(Glide-Hurst et al., 2021).

5. Enhancements in Treatment Planning

5.1 Personalized Treatment Plans

Advanced image analysis has been instrumental in
developing personalized treatment plans, andtailoring
medical interventions to the unique characteristics of each
patient. Personalized medicine, or precision medicine, aims
to customize healthcare based on individual differences in
genetics, environment, and lifestyle. By leveraging
sophisticated image analysis techniques, clinicians can
achieve a more accurate and detailed understanding of a
patient's specific condition, leading to more effective and
individualized treatments.

In oncology, for instance, advanced imaging technologies
such as functional MRI and PET scans provide insights into
tumor biology, metabolism, and microenvironment. Al
algorithms can analyze these complex imaging datasets to
identify specific tumor characteristics and genetic mutations.
This detailed information guides oncologists in selecting the
most appropriate therapeutic strategies, such as targeted
therapies that attack cancer cells with certain genetic markers.
Additionally, radiomics, a field that extracts many features
from medical images using data-characterization algorithms,
significantly predicts treatment response and patient
outcomes. These personalized insights help formulate
treatment plans that are more effective, minimize side effects,
and improve the overall quality of life for patients.

In cardiology, personalized treatment plans benefit from
advanced image analysis of echocardiograms, CT
angiography, and MRI. These tools allow cardiologists to
assess the severity and progression of cardiovascular diseases
more accurately. Al-powered analysis of imaging data can
identify subtle changes in heart structure and function,
enabling early detection and personalized management of
conditions like heart failure, valve diseases, and arrhythmias.
This individualized approach ensures that patients receive the
most appropriate interventions tailored to their needs, such as
lifestyle modifications, medications, or surgical procedures.

5.2 Monitoring and Predictive Analytics

Monitoring treatment progress and making timely
adjustments are crucial for the success of any medical
intervention. Predictive analytics, driven by advanced image
analysis, is pivotal in this continuous monitoring. By
analyzing longitudinal imaging data, Al algorithms can track
changes in a patient's condition over time, providing valuable
insights into treatment efficacy and disease progression.

For example, in cancer therapy, periodic imaging scans such
as CT, MRI, or PET monitor tumor response to treatment.

www.allmultidisciplinaryjournal.com

Advanced image analysis can quantify changes in tumor size,
shape, and metabolic activity, offering a more objective
treatment response assessment than traditional methods.
Predictive models can analyze these trends to forecast future
disease trajectories, helping oncologists decide whether to
continue or adjust the current treatment regimen based on the
patient's response. This proactive approach ensures patients
receive the most effective therapies at the right time,
improving outcomes and reducing unnecessary side effects.
In chronic disease management, such as diabetes or chronic
obstructive pulmonary disease (COPD), continuous
monitoring through advanced imaging and wearable devices
can detect early signs of complications or exacerbations. Al
algorithms can analyze data from wearable sensors and
imaging studies to predict adverse events, allowing timely
interventions. For instance, in diabetes care, continuous
glucose monitors combined with periodic retinal imaging can
help manage blood sugar levels and prevent complications
like diabetic retinopathy. Predictive analytics thus enables
personalized and dynamic treatment plans that adapt to the
evolving needs of patients.

5.3 Optimizing Surgical Interventions

Advanced image analysis is also revolutionizing the planning
and optimization of surgical interventions, enhancing the
precision and safety of surgical procedures. Preoperative
imaging is critical in surgical planning by providing detailed
anatomical and functional information about the area of
interest. This information is crucial for surgeons to devise the
most effective surgical approach, minimize risks, and
improve outcomes.

In neurosurgery, for example, high-resolution MRI and
functional imaging techniques such as fMRI and diffusion
tensor imaging (DTI) provide detailed maps of the brain's
anatomy and functional areas. Al algorithms can analyze
these images to identify critical structures such as blood
vessels, white matter tracts, and functional regions, ensuring
that these areas are preserved during surgery. This precise
mapping is essential for procedures like tumor resection or
epilepsy surgery, where the goal is to remove pathological
tissue while minimizing damage to healthy brain areas.

In orthopedic surgery, 3D imaging and advanced image
analysis facilitate the planning of complex procedures such
as joint replacements and spinal surgeries. Surgeons can use
3D reconstructions of CT or MRI scans to visualize the
patient's anatomy in detail, plan the surgical approach, and
select the appropriate implants. Al algorithms can assist in
optimizing implant placement and alignment, reducing the
risk of complications and improving long-term outcomes.

In cardiovascular surgery, advanced imaging technigques such
as coronary CT angiography and cardiac MRI provide
detailed insights into the anatomy and function of the heart
and blood vessels. Al-powered image analysis helps in
planning interventions such as coronary artery bypass
grafting (CABG) or valve replacement surgery by accurately
identifying diseased vessels and evaluating the overall
cardiac function. This detailed planning enhances surgical
precision, reduces operative time, and improves patient
outcomes.

5.4 Future Prospects and Innovations

The future of image analysis in enhancing treatment planning
is promising, with ongoing advancements in Al, machine
learning, and imaging technologies poised to transform
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medical practice further. One exciting development is

integrating  multi-omics  data—combining  genomics,
proteomics, metabolomics, and imaging data—to
comprehensively understand diseases. This integrative

approach can uncover new biomarkers and therapeutic
targets, paving the way for more personalized and effective
treatments.

Another emerging trend is using augmented and virtual
reality in surgical planning and education. These
technologies enable surgeons to visualize and interact with
3D models of patient anatomy in a simulated environment,
enhancing preoperative planning and intraoperative
navigation. Al algorithms can enhance these models by
providing real-time updates and predictive insights,
improving surgical precision and safety.

The development of more advanced and portable imaging
devices, coupled with Al-powered analysis, will also expand
access to high-quality diagnostic and treatment planning tools
in remote and underserved areas. Point-of-care imaging
devices, such as portable ultrasound and handheld MRI, can
provide real-time diagnostic information in various settings,
improving healthcare delivery and outcomes. Moreover, the
continuous evolution of Al algorithms, driven by increasing
computational power and the availability of large, annotated
datasets, will enhance the accuracy and reliability of image
analysis. These advancements will enable more precise and
personalized treatment planning, reducing variability in
clinical practice and improving patient outcomes.
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