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EDITORIAL

Artiticial intelligence in imaging examinations: how to
future-proof data?

Inteligéncia artificial nos exames de imagem: como manter os dados para o futuro
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Currently, the use of imaging examinations is common in medical practice.
Specifically in ophthalmology, these complementary examinations, performed
in several devices with the purpose of acquiring images using different techno-
logies and software, are extremely crucial in the investigation and follow-up of
the most varied conditions. While some examinations are invasive and require
the use of intravenous contrasts, others are noninvasive and, therefore widely
used in clinical practice for the follow-up of diseases, making it possible to
obtain images that can be static or dynamic, two-dimensional (2D), or three-
dimensional (3D).

The first images obtained by retinal cameras were composed of cameras
using manually developed film, and their optical system comprised lenses pla-
ced on the observation and capture plane, allowing direct visualization of the
retina. Their analog acquisition system required large archives and longer exa-
mination times. The long wait after capturing the image with photographic
films created anxiety about the results. In addition, it was impossible to assess
the image quality before the film was developed.

With the introduction of digital technology, it was proposed that the exams
use it, and retinography started using photosensitive sensors to capture the
photons projected on the optical image and transform them into electrical
signals, which are then digitized. This allows high-resolution retina images
to be obtained and increasingly involves new technologies that improve image
acquisition, storage, and software processing.
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Every pixel of a captured digital image contains
information that can be lost when changing its data
structure. A pixel is a square pictorial element that is
part of a matrix. In other words, it is the smallest 2D
point of an image, whereas a voxel is the smallest 3D
point of a digital image'.In addition to being three-
dimensional, a voxel is also usually isotropic-that is,
it indicates that what it represents is the same size
in all dimensions. Thus, an isotropic voxel is a cube.
A set of several voxels provides the basic formation
of a 3D image.

Whenever any examination is exported, the origi-
nal form of acquisition by the device must be preser-
ved, so that it will be possible to access, reprocess, or
even export the images to new multimodality evalua-
tion software or submit them to specific algorithms
afterward. Exporting an image to Portable Document
Format (better known as PDF), for example, among
other formats, is inappropriate and will compromise
the image data irreversibly.

Optical coherence tomography allows visualiza-
tion in multiple planes and enables analysis in diffe-
rent dimensions®®. Its 3D acquisition provides volume
information and other data that can be correlated
with the device speed and scan analysis between scan
times**. The new methods of image acquisition and
processing are defined as the set of operations applied
to an image to optimize the information, interpreta-
tion, and recognition of its elements or features that
can be processed after acquisition.

Several imaging methods are available for the
study of ophthalmologic alterations, allowing ear-
ly identification of ultrastructural alterations that
cannot be identified by conventional fundoscopic
examination. This contributes to the early diagno-
sis of alterations and allows patients to be referred
to timely and appropriate treatment. It facilitates
early intervention in the pathological process inhe-
rent to the natural evolution of diseases, and their
monitoring. A wide range of image processing algo-
rithms, especially those using mathematical mor-
phology functions, can be applied to increase the
sensitivity of retinal imaging methods.

The future development of specialized software
using the Web to view and export specific ophthal-
mological 2D or 3D images, including, for example,
the use of HyperText Markup Language and libraries

written in the JavaScript language, in addition to pre-
serving the resolution, could provide medical images
with portability and compatibility with various image
processing algorithms and even with artificial intelli-
gence (Al) systems®. General examples of this type of
Web-based software are Cornerstone® and the OHIF
Medical Imaging Viewer’, both open-source software,
the former being a development library and the latter
a full Web-based software product.

It is important to remember the Brazilian Gene-
ral Data Protection Law (Law No. 13709/2018) and
its focus on creating a legal security scenario with
standardization of regulations and practices that are
aimed at promoting the protection of personal data
and must be updated according to constant changes
in the digital world. At the same time, Al is becoming
increasingly present in our routine, bringing techno-
logical innovations representing great advances and
results and serving as a promising tool®. However,
this widespread use of new tools opens the agenda for
an extremely important topic: the rules and ethical
uses of Al It must be remembered that the Inter-
net is not a lawless territory. Although Brazil does
not yet have specific legislation for Al, its misuse and
improper development can generate penalties, as in
case of future use of image processing without the
patient’s consent. For example, data leaks. Therefore
it is important to highlight that there is still plenty
of research challenges in the area of medical imaging
supported by Al
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