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Editorial on Research Topic
Computational Medicine in Visual Impairment and Its Related Disorders

An estimated 254 million cases are visually impaired worldwide in 2019 (1). Visually impaired
individuals often suffer from disabilities [e.g., hindered physical activities (2)] and related
disorders (e.g., behavioral changes) (3), which cause a significant socio-economic burden to
them. Computational medicine, fueled by advanced computational analytics and abundant
datasets, has shown great potentials in the field of vision science and clinical ophthalmology.
Specifically, electronic medical records and large-scale cohorts provide sufficient sample size
and representative information for statistical analyses. Sophisticated algorithms (e.g., machine
learning) can utilize the benefits of large-scale data to achieve automatic detection and prediction.
Moreover, high-resolution imaging techniques, such as fMRI, can be empowered by computation
and clinical-oriental designs (4). Given that many causes of visual impairment are preventable and
treatable, these computational strategies can improve clinical outcomes and contribute to a better
understanding of vision science.

A Research Topic was hosted by the section of Ophthalmology of Frontiers in Medicine,
which covers recent advances of computational medicine in visual impairment. In this Research
Topic, we asked three general questions: (1) How could machine learning algorithms transform
the management of visually impaired patients? (2) Do data-driven medical research show clear
values in guiding clinical practice? (3) Can clinical-oriental research provide novel insights into
vision science?

The first question about machine learning received response from four contributed studies.
Jiang et al. who designed a deep-learning-based lens partition strategy in slit-lamp images,
a routine procedure in ophthalmology. Focusing on infantile cataracts (the major cause
of infant blindness worldwide), the designed strategy achieved improved generalizability in
multi-center datasets, which could enable timely intervention and improved outcomes. Mishra
et al. developed a novel deep-learning-based framework, named VTG-Net (vessel topology
graph network), to classify retinal artery/vein (A/V) by fundus images. Compared with
state-of-the-art methods, VTG-Net presented an improved performance in both public and
private datasets, which can potentially assist the diagnosis of diabetic retinopathy (the most
common cause of vision loss for diabetes patients). Wang et al. developed a semi-automated
deep-learning system to detect diabetic retinopathy by fundus images with high accuracy,
sensitivity, and specificity. Notably, their semi-automated approach can save 75.6% time and
90.1% economic cost compared with fully human grading, which represents an optimized balance
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among safety, time, and economic cost. Moreover, Yang et
al. developed a machine-learning-based classifier to detect
diabetic retinopathy by non-ocular metrics (e.g., systolic
blood pressure and body mass index). Their best-performance
model (XGBoost) achieved area under the receiver operating
characteristic curve (AUC) of 0.816 based on top-10 non-
ocular metrics ranked by feature importance. These studies
leveraged the machine-learning algorithms to provide valuable
assistance and paradigm shift in clinical practice in different
ophthalmic contexts.

The second question about medical research was responded
by Lin et al.. In this study, they assessed the benefits of health
examination centers in China, a commonly established public
health system to provide screening and early detection at a large
population scale. In the case of refractive error, they included
a total of 5,284 participants and performed cross-sectional
analyses. Their results not only showed a high prevalence of
uncorrected refractive error in urban China area, but also
highlighted the efficiency and merit of health examination centers
in refractive error service.
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The third question about visual science was responded by
Feng et al.. They focused on individuals with bilateral congenital
cataracts, a unique scenario to explore the role of early visual
experience in shaping the human cortex. Fueled by the high-
resolution structural and resting-state fMRI technology, they
observed structural and functional cortical changes among adults
who experienced visual deprivation early in life. Their findings
suggest that even a brief early visual deprivation (a few months)
is sufficient to induce a long-lasting reorganization of the
human cortex.

To conclude, the articles published in this Research Topic can
be representatives in applying computational medicine to both
medical research and clinical settings. We hope that this issue
can increase the awareness of readers from the interdisciplinary
contexts of medicine and computer science.
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