gV
W77
\\49 7,
SQ272

SN2 OPENPUB

1 g%‘“ GLOBAL PUBLISHERS

Volume 2 | Issue 1

ISSN: 3068-7527
Review Article

Received: 12-11-2025 Accepted: 02-01-2026 Published: 08-02-2026

Al-Based Automated Analysis of MRI and CT Scans

Patrik James Kennet'" and Soren Falkner?

'Massachusetts Institute of Technology, Massachusetts Ave, Cambridge, MA 02139, United States

2Vienna University of Technology, Faculty Of Computer Engineering, Vienna, Austria

“Corresponding author: Patrik James Kennet, Massachusetts Institute of Technology, Massachusetts Ave, Cambridge, MA
02139, United States.

Citation: Patrik James Kennet, Soren Falkner (2026) Al-Based Automated Analysis of MRI and CT Scans. Open Access Journal
of Medicine and Healthcare 2(1): 1-5.

Abstract

Artificial Intelligence (AI) has become a transformative tool in medical imaging, particularly in the automated analysis of
Magnetic Resonance Imaging (MRI) and Computed Tomography (CT) scans. These imaging modalities generate vast amounts
of data that require precise interpretation for diagnosis and treatment planning. Traditional image analysis methods rely heavily
on radiologist expertise, which can be time-consuming and subject to human error. This paper explores the application of deep
learning and machine learning algorithms in automating the analysis of MRI and CT scans. We review major Al techniques
such as convolutional neural networks (CNNs), support vector machines (SVMs), and generative adversarial networks (GANs)
for segmentation, classification, and anomaly detection. The study highlights how Al improves diagnostic accuracy, reduces
workload, and accelerates image interpretation. Challenges such as data standardization, model transparency, and ethical
considerations are also discussed. The findings emphasize the growing potential of Al in creating efficient, accurate, and
accessible diagnostic imaging systems.
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Introduction Background

Medical imaging plays a critical role in modern healthcare,
enabling non-invasive visualization of internal organs, tissues,
and pathologies. MRI and CT scans are among the most
frequently used imaging modalities, offering high-resolution
and cross-sectional views essential for diagnosing diseases such
as cancer, stroke, and neurological disorders. However, manual
interpretation of these images by radiologists is labor-intensive
and prone to inter-observer variability [1-34].

The integration of Artificial Intelligence (Al), particularly deep
learning, has revolutionized biomedical image analysis. Al-
based systems can automatically detect abnormalities, segment
tissues, and predict disease outcomes with minimal human
intervention. This paper discusses the principles, applications,
benefits, and challenges of using Al for automated MRI and CT
image analysis [35-54].

MRI uses magnetic fields and radio waves to produce detailed
images of soft tissues, while CT employs X-rays to create cross-
sectional images of internal structures. The complexity and
volume of imaging data make manual analysis a bottleneck in
clinical workflows. Al offers a solution by automating feature
extraction and classification tasks that mimic the decision-

making process of radiologists [55-63].

Recent advances in computational power and the availability
of large annotated datasets have accelerated the use of Al in
radiology. Convolutional neural networks (CNNs) have emerged
as the most powerful tools for image analysis due to their ability
to automatically learn hierarchical features from raw data [64-
74].
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Methodology

Al-based automated analysis involves several stages:
1. Data Acquisition and Preprocessing
MRI and CT images are collected from hospital
databases or open repositories. Images undergo

preprocessing,  including normalization, noise

reduction, and augmentation to enhance model
robustness.
2. Model Architecture
e Convolutional Neural Networks (CNNs):
Widely used for detecting tumors, lesions, and
anatomical structures.
e U-Net Models:

segmentation tasks in MRI brain scans and

Popular for image
CT lung images.

o Recurrent Neural Networks (RNNs):
Applied when temporal data or multi-slice
image sequences are analyzed.
e  Generative Adversarial Networks (GANs):
Employed to improve image resolution and
synthesize medical images for training.
3. Training and Validation
Models are trained on labeled datasets, often using
cross-validation to prevent overfitting. Performance is
evaluated using metrics such as accuracy, sensitivity,
specificity, and area under the curve (AUC) [75-83].

4. Deployment and Integration
Once validated, Al systems are integrated into clinical
Picture Archiving and Communication Systems

(PACS) to assist radiologists in real-time diagnosis.

Results and Discussion

Al-based automated analysis has demonstrated
remarkable accuracy in numerous diagnostic
applications:

e Brain Tumor Detection (MRI): CNN-based models
such as Res Net and Dense Net achieve accuracy levels
exceeding 95% in differentiating between gliomas and
other lesions.

e Lung Disease Identification (CT): Al systems detect
pneumonia, pulmonary nodules, and COVID-19 with
precision comparable to expert radiologists.

e Organ Segmentation: U-Net architectures provide
automated delineation of organs such as the liver
and kidneys, improving the precision of radiotherapy

planning.

Despite these advances, challenges persist. Data heterogeneity

across imaging centers affects model generalizability.
Explain ability remains a key issue radiologist often
find it difficult to interpret Al-generated outputs.
Moreover, ethical and legal concerns, including data
privacy and algorithmic bias, must be addressed

before full clinical adoption.

Challenges and Future Directions

Future Research should Focus on:

e  Multimodal Data Fusion: Combining MRI, CT, and
other imaging modalities for comprehensive diagnosis.

e Explainable AI (XAI): Developing interpretable
models that provide transparent reasoning for their
predictions.

e Federated Learning: Training Al models across
multiple institutions without compromising patient
privacy.

e Regulatory Frameworks: Establishing global

standards for validation and approval of Al-based

medical imaging tools.

As Al technologies evolve, they are expected to become
indispensable collaborators rather than replacements for

radiologists, enhancing decision-making and patient outcomes.

Conclusion

Al has demonstrated immense potential in automating the
analysis of MRI and CT scans, offering faster and more accurate
interpretations than traditional methods. While deep learning
models have achieved state-of-the-art performance, challenges
related to data quality, interpretability, and ethical implementation
remain. Continued collaboration between computer scientists,
clinicians, and regulatory bodies will be crucial to translating Al

innovations into safe and effective clinical tools.
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