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ROLE OF ARTIFICIAL INTELLIGENCE IN 
COMPUTED TOMOGRAPHY 
 
Abstract 
 
Background: The efficiency and accuracy of 
CT imaging and radiology can be greatly 
enhanced by AI. To fully reap the benefits of 
AI in healthcare, it is crucial to address the 
remaining challenges as the field continues to 
evolve. By integrating AI into CT imaging 
and radiology, diagnoses and treatment 
planning can be improved in terms of speed, 
accuracy, radiation dose and efficiency. 
However, ensuring data quality, 
generalizability, and transparency is essential 
in order to fully harness the potential of AI in 
healthcare. It is crucial to acknowledge that 
AI serves as a means of aiding radiologists 
rather than substituting them. Radiologists 
hold a pivotal position in the interpretation of 
intricate imaging data, taking into account the 
clinical context and making well-informed 
judgments.  
 
Conclusion: AI supports their endeavours, 
amplifies productivity, and has the potential 
to improve patient outcomes. To guarantee 
the utmost quality of patient care, it is 
imperative to meticulously validate AI 
systems, consistently update them, and 
employ them alongside human proficiency. 
Addressing these challenges will be crucial in 
unlocking the complete potential of AI in CT 
interpretation and enhancing patient care, and 
quality CT Images as the technology 
progresses. 
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I. INTRODUCTION 
 
 Computed tomography is a medical imaging technique that uses X-rays and 
computer-processed combinations of multiple images to produce detailed, cross-sectional 
images of the body. CT is a powerful diagnostic tool that can help to detect various medical 
conditions, including cancers, cardiovascular diseases, and neurological disorders. However, 
interpreting CT scans can be time-consuming and labour-intensive, requiring radiologists to 
scrutinize hundreds of images for each patient. Moreover, radiologists may miss certain 
abnormalities or misinterpret them, leading to delayed or inaccurate diagnoses. AI-assisted 
CT can help to address these challenges by automating and augmenting the interpretation of 
CT scans. 
 
 The role of artificial intelligence (AI) in computed tomography (CT) or in radiology 
with images has been a topic of intense research over the last few years. AI can help in 
various aspects of radiology, including image acquisition, image reconstruction, image 
analysis, and clinical decision-making. In this article, we will discuss the different 
applications of AI in CT imaging and radiology, their benefits and limitations, and the 
challenges that still need to be addressed to realize the full potential of AI in radiology. 
 
II. ARTIFICIAL INTELLIGENCE 
 
 (AI) has the potential to revolutionize healthcare, particularly in the field of radiology. 
Radiology is the branch of medicine that uses medical imaging technologies to diagnose and 
treat various medical conditions. Among these imaging technologies, computed tomography 
(CT) is a widely used diagnostic tool that produces detailed, cross-sectional images of the 
body. AI-assisted CT can help radiologists to diagnose diseases, identify abnormalities, and 
monitor the progression of a disease. In this article, we will discuss in detail the role of 
artificial intelligence in radiology, especially in computed tomography (CT). 
 
 Artificial intelligence (AI) has emerged as a powerful tool in the field of medical 
imaging, including CT imaging. Here are some key ways in which AI is being utilized in 
computed tomography: 
 
1. Dose Optimization: AI approaches are being used to optimize patient radiation dose 

from CT imaging. These approaches help in reducing the radiation dose while 
maintaining image quality, ensuring patient safety 
 

2. Image Reconstruction: AI is being employed in CT image reconstruction. It works by 
optimizing iterative reconstruction (IR) algorithms and applying neural networks to 
enhance image quality and reduce artifacts. This helps radiologists in making accurate 
clinical diagnoses 
 

3. Lesion Analysis: AI algorithms are being developed to automate lesion analysis in CT 
scans. These algorithms can detect, classify, and segment lesions, reducing reading time 
and improving accuracy. This is particularly beneficial in detecting critical abnormal 
findings that may be missed by human readers 
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4. Reproducibility of AI Models: Researchers are studying the reproducibility of AI 
models in CT imaging. This involves reviewing research on AI algorithms for CT of the 
head to assess the degree to which these models can consistently produce accurate results 

 
The application of AI-based machine learning technologies to CT imaging is 

revolutionizing the field by providing new variables that enhance clinical and technical 
decision-making. AI has the potential to overcome the limitations of traditional CT image 
reconstruction methods and push CT imaging into a new era of efficiency and accuracy 

 
III.  IMAGE ACQUISITION 
 
 CT imaging is an imaging modality that uses X-rays to create cross-sectional images 
of the body. The quality of the CT images is directly related to the quality of the X-ray beam 
and the patient positioning during the scan. AI can play a crucial role in improving image 
acquisition by optimizing the X-ray beam and the scan parameters based on patient 
characteristics, reducing the radiation dose while maintaining image quality, and improving 
image reconstruction. 
 
 An example of AI in image acquisition is the use of deep learning algorithms to 
optimize the X-ray beam and the scan parameters. These algorithms can analyze patient data, 
such as age, weight, and medical history, and automatically adjust the scan parameters to 
achieve the desired image quality while minimizing the radiation dose. This approach has 
been shown to reduce the radiation dose by up to 50% without compromising image quality  
 
IV.  IMAGE RECONSTRUCTION 
 

AI to improve image reconstruction in CT imaging. CT images are reconstructed from 
multiple X-ray projections using a mathematical algorithm called a reconstruction algorithm. 
The quality of the reconstructed images depends on the accuracy of the reconstruction 
algorithm and the number of projections used. AI can help improve image reconstruction by 
optimizing the reconstruction algorithm and the number of projections used, resulting in more 
accurate and detailed images. 
 
V. IMAGE ANALYSIS 
 
 The analysis of CT images is an essential step in radiology diagnosis and treatment. 
Radiologists use CT images to identify abnormalities, such as tumors, fractures, or 
inflammation, and determine the severity of the disease. AI can assist radiologists in image 
analysis by automating routine tasks, such as image segmentation, quantification, and 
classification, and by providing decision support systems that aid in diagnosis and treatment 
planning. 
 
VI.  IMAGE SEGMENTATION 
 
 Image segmentation is the process of identifying and separating different structures in 
an image, such as organs, tissues, or blood vessels. This is a time-consuming and challenging 
task that requires the radiologist to manually contour the structures in each image slice. AI 
can help automate this task by using deep learning algorithms to segment the structures 
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automatically. These algorithms can be trained on large datasets of labelled images to learn 
the characteristics of different structures and can achieve levels of accuracy that approach or 
exceed those of human experts (Shen et al., 2017). 
 
VII. QUANTIFICATION 
 
 Quantification is the process of measuring the size, shape, or intensity of the 
structures in the images. This is an essential step in diagnosis, prognosis, and treatment 
planning. AI can help automate this task by using machine learning algorithms to extract 
quantitative features from the images. These algorithms can be trained on large datasets of 
labelled images to learn the relationship between image features and clinical outcomes and 
can provide accurate and reproducible measurements of the structures in the images  
 
VIII. CLASSIFICATION 
 
 Classification is the process of determining the presence or absence of abnormalities 
in the images, such as tumours or fractures. This is a critical step in diagnosis and treatment 
planning. AI can help automate this task by using deep learning algorithms to classify the 
images automatically. These algorithms can be trained on large datasets of labelled images to 
learn the characteristics of different abnormalities and can achieve high levels of accuracy in 
detecting and classifying the abnormalities  
 
IX. CLINICAL DECISION-MAKING 
 
 AI can provide decision support systems that aid radiologists in clinical decision-
making by using machine learning algorithms to analyze patient data, such as medical 
history, demographics, and clinical symptoms, and to provide personalized recommendations 
for diagnosis, treatment, and follow-up. 
 
 One example of AI in clinical decision-making is the use of predictive modeling to 
estimate the risk of disease progression or recurrence based on patient characteristics and 
imaging features. These models can be trained on large datasets of clinical and imaging data 
to learn the relationship between patient characteristics, disease status, and clinical outcomes 
and can provide personalized predictions of disease progression or recurrence to assist in 
treatment planning and follow-up  
 
 Another example is the use of decision support systems to assist in diagnosis and 
treatment planning. These systems can use machine learning algorithms to analyze the 
patient's medical history, clinical symptoms, and imaging features and to provide 
personalized recommendations for diagnosis, treatment, and follow-up. These systems can 
also provide insights into the patients' responsiveness to different treatments and the 
likelihood of adverse events, helping the radiologists and clinicians in making informed 
decisions in patient management. 
 
X. AI-ASSISTED CT 
 
 Assisted CT refers to the use of AI algorithms to analyze and interpret CT scans. AI 
algorithms can analyze large volumes of imaging data quickly and accurately, making it 



Futuristic Trends in Medical Sciences 
e-ISBN:  978-93-6252-038-8 

IIP Series, Volume 3, Book 11, Part 4, Chapter 3 
ROLE OF ARTIFICIAL INTELLIGENCE IN COMPUTED TOMOGRAPHY 

 

Copyright © 2024 Authors                                                                                                                       Page | 141 

possible to detect even subtle abnormalities that may be missed by radiologists. AI algorithms 
can also help to reduce the interpretation time and increase the accuracy of diagnoses, leading 
to improved patient outcomes. 
 
There are several ways in which AI algorithms can assist in CT interpretation: 
 
1. Automated Detection of Abnormalities: AI algorithms can be trained to detect 

abnormalities in CT scans automatically. For example, AI algorithms can detect lung 
nodules, which are small masses in the lungs that may indicate cancer. AI algorithms can 
also detect bone fractures, liver tumour, and other abnormalities in CT scans. Automated 
detection of abnormalities can help to speed up the interpretation of CT scans and reduce 
the risk of missing important findings. 
 

2. Quantitative Analysis of CT Images: AI algorithms can quantitatively analyze CT 
images by measuring various parameters, such as the size and shape of organs, the density 
of the tissue, and the blood flow through vessels. Quantitative analysis of CT images can 
help to identify subtle changes in the patient's condition that may not be apparent from 
visual inspection of the images. For example, quantitative analysis of CT images can help 
to monitor changes in the size of a tumour over time, which can help to assess the 
effectiveness of cancer treatment. 

 
3. Decision Support System: AI algorithms can be integrated into decision support systems 

that can help radiologists make more accurate diagnoses. Decision support systems can 
provide radiologists with a list of possible diagnoses based on the CT images and patient 
data. The systems can also provide information about the probability of each diagnosis 
and the recommended follow-up tests or treatments. Decision support systems can help to 
reduce the diagnosis time and increase the accuracy of diagnoses. 

 
4. Patient Screening: AI algorithms can be used to screen patients for certain medical 

conditions by analyzing their CT scans. For example, AI algorithms can be used to screen 
patients for lung cancer by detecting lung nodules in CT scans. Patient screening can help 
to detect medical conditions at an early stage, increasing the chances of successful 
treatment. 

 
5. Challenges and Limitations: Despite the potential benefits of AI-assisted CT, there are 

several challenges and limitations that need to be addressed. One of the major challenges 
is the lack of standardized data sets for training AI algorithms. AI algorithms require 
large volumes of high-quality data to train accurately. However, there is no standardized 
data set for CT scans that can be used to train AI algorithms. As a result, different AI 
algorithms may produce different results for the same CT scan. 

 
Another challenge is the need for validation of AI algorithms. AI algorithms need 

to be validated on independent data sets to ensure that they produce reliable results. 
Validation of AI algorithms can be time-consuming and expensive, which can hinder the 
development and adoption of AI-assisted CT. 

 
Moreover, there are ethical and legal issues related to the use of AI in healthcare. 

For example, there is a risk of bias in AI algorithms if the training data sets are not 
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representative of the patient population. There is also a risk of patients' privacy being 
compromised if their personal data is not protected adequately. 

 
The benefits of AI in CT imaging and radiology are numerous. AI can improve 

image quality, reduce the radiation dose, save time and effort for radiologists, and provide 
personalized recommendations for diagnosis, treatment, and follow-up. AI can also help 
in reducing errors and variability in diagnosis and treatment, improving the accuracy and 
reproducibility of measurements, and identifying subtle abnormalities that may be missed 
by human observers. 

 
However, there are also limitations that need to be addressed. One of the 

significant challenges is the lack of high-quality labeled datasets that are necessary to 
train the AI algorithms. Building these datasets requires significant time and effort from 
expert radiologists, and there may be issues of data privacy and confidentiality that need 
to be addressed. 

 
Another challenge is the issue of generalizability of the AI algorithms. AI 

algorithms are trained on specific datasets, and they may not perform well on images 
from other populations or imaging systems. This issue is particularly important in clinical 
decision-making, where the AI algorithms need to be validated on different datasets 
before being used in clinical practice. 

 
Finally, there is the issue of transparency and interpretability of the AI algorithms. 

Radiologists and clinicians need to understand how the AI algorithms make their 
recommendations and what features they use, to gain trust in the systems and to ensure 
that the decisions are evidence-based and clinically relevant. 

 
XI. CONCLUSION 
 
 AI-assisted CT has the potential to revolutionize radiology by improving image 
acquisition, image analysis, clinical decision-making accuracy and speed of diagnoses. AI 
algorithms can help radiologists to detect abnormalities, quantitatively analyze CT images 
faster and more accurately, provide decision support, and screen patients for medical 
conditions reduce errors and variability, and improve treatment planning and follow-up. 
However, there are several challenges and limitations that need to be addressed, such as the 
lack of standardized data sets, the need for validation of AI algorithms, ethical and legal 
issues related to the use of AI in healthcare, lack of high-quality labelled datasets, the issue of 
generalizability, and the need for transparency and interpretability of the AI algorithms. 
Despite these challenges, AI-assisted CT is a promising field that can help to improve patient 
outcomes and reduce healthcare costs. 
 
 Addressing these challenges will require collaboration between radiologists, 
clinicians, AI researchers, and industry partners, to build robust and trustworthy AI systems 
that can be used in clinical practice 
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