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Editorial

Artificial intelligence, radiology, precision medicine, 
and personalized medicine
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The article “Artificial intelligence, machine learning, com-
puter-aided diagnosis, and radiomics: advances in imaging 
towards to precision medicine” by Koenigkam-Santos et al.(1), 
published in this issue of Radiologia Brasileira, is an excellent 
review of the literature on these topics, which are now so much 
in vogue. The article presents, in a clear, concise manner, the 
main concepts, such as digital imaging, segmentation, extrac-
tion/selection of relevant features, artificial intelligence (AI), 
machine learning, deep learning, neural network, computer-
aided diagnosis, content-based image retrieval, radiomics, and 
radiogenomics, introducing the reader to these new “-omics” 
that we will have to deal with on a daily basis in the near future.

In recent decades, the field of radiology and diagnostic 
imaging has been influenced by new technologies that have 
led to changes in the way radiologists practice their specialty. 
Notable among such technologies are digital imaging and pic-
ture archiving and communication systems (PACS), which have 
completely modified the reporting of imaging examinations and 
have allowed large numbers of images to be stored. This large 
amount of qualitative (imaging) and quantitative data is what 
constitutes the “Big Data” of medical imaging.

In recent years, the development of AI, the increased ac-
cess to powerful computers, and the large accumulation of 
data have resulted in great advances in the field of radiology 
and diagnostic imaging. Many of those advances, such as cell 
phone use, have enabled social progress and changes in qual-
ity of life. In AI, the advance of machine learning algorithms, 
especially deep learning and neural networks, has allowed 
the development of powerful computer science tools. Some 
emblematic examples were victories by the “machines” over 
champions in games like chess and Go(2,3). In addition, online 
database sharing and competitions such as those organized by 
Kaggle(4) have facilitated the development and testing of new 
algorithms, accelerating their enhancement.

The evolution of deep learning involving neural networks 
has been followed with great interest, and deep learning has 

changed many aspects of our daily lives; it is sure to revolu-
tionize health care as well. The idea that its impact will be 
pronounced, likely transforming daily clinical practice in fields 
such as radiology, pathology, ophthalmology, and diagnostic 
ophthalmology, has been supported by the results of a num-
ber of scientific articles(5–10). In the field of dermatology, a cell 
phone application has been developed to differentiate mela-
nomas from other skin lesions and has been shown to have 
the same accuracy as that of a group of dermatologists(10). In 
the field of pathology, algorithms such as those developed by 
Liu et al.(11) have been shown to have greater sensitivity for 
detecting tumor cells in histopathological specimens than do 
human pathologists(12). In the field of ophthalmology, studies 
on the detection and classification of diabetic retinopathy have 
demonstrated the clinical application of AI in the diagnosis of 
retinal lesions(9).

In the field of radiology, competitions involving the use 
of AI at annual meetings of the Radiological Society of North 
America—for bone age definition in 2017 and for the diagnosis 
of pneumonia in 2018—as well as the launch of a journal focus-
ing specifically on AI in radiology(13), demonstrate the desire on 
the part of radiology societies to participate in the development 
of AI instruments for imaging diagnosis. In the field of imaging, 
there are several potential applications for AI, such as in pa-
tient flow algorithms, in the definition of image protocols, in the 
generation of synthetic images, in quality control, in radiation 
dose control, in computer-aided diagnosis, in automated lesion 
detection, in automated interpretation of findings, in radiomics, 
and in radiogenomics(14), which could result in great changes 
in radiology practice.

Change is coming, and we radiologists, who have always 
had our activities closely linked to evolving technologies, should 
all be aware of AI, which could allow us to put into practice the 
concepts of precision medicine and personalized medicine. 
Review articles like the one authored by Koenigkam-Santos et 
al.(1) introduce concepts that promote a deeper understanding 
of this new era.
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