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Editorial

Radiomics is a new interdisciplinary field and a fusion product
consisting bylarge data technology and medical image to aid diagnosis.
Radiomics can gather information from different medical imaging
(i.e. CT, PET, MRI, ultrasound) for deeper excavation, predict and
analyse to quantify disease characteristics, establish disease models,
and identify new diagnostic and prognostic biomarkers to assist
physicians in making the most accurate diagnosis [1,2]. Recently,
it has evolved into a method which consisted of imaging, gene, and
clinical information for auxiliary diagnosis, analysis and prediction.
CT-basted radiomics has significant advantages in the study of lung
diseases due to its high resolution for lung tissue, which represents a
great potential for accurate diagnosis and treatment of lung diseases
[3,4]. Accurate diagnosis is a difficult problem in pediatric imaging.
In the era of precision medicine, the development of CT-basted
radiomics brings challenges and opportunities for the accurate
diagnosis and treatment of children’s lung diseases.

At present, the application of radiomics to the thorax is almost
exclusively focused on lung cancer, specifically, the detection of lung
cancer, prediction of histology and subtype, prediction of prognosis,
and assessment of treatment effect [5], which has shown independent
prognosis and prediction capacity in many tumors and played a very
important role in increasing the accuracy of diagnosis, reducing the
application rate of invasive examination, and assessing the risk of
lung cancer progression [6,7]. In addition, imageology has also been
used to predict lung cancer gene phenotype and mutation [8].

Some studies have been carried out in pulmonary inflammation
disease including infectious pneumonia, interstitial pneumonie,
chronic lung injury and chronic pulmonary diseases. By extracting
characteristics of image area of lesion and using computer-assisted
texture-based image analysis, quantitative assessment of high-
resolution computed tomography and disease assessment can be
realized adequately in general interstitial pneumonie [9]. the accuracy
rate of classification for the image area of ground-glass opacity lesion
was 70.7%.In addition, different image group labels can extract
different image group characteristics, which can be used to identify
chronic lung injury and pneumonia [10].

Chronic Obstructive Pulmonary Disease (COPD), as a common
disease in respiratory department, is caused by small airway
disease (obstructive bronchitis) and lung parenchymal destruction
(emphysema). However, the proportions of lesion in COPD patients
were different [11]. As the development of CT-basted radiomics,
the mathematical model of airway function based on standard
vital capacity can be used to analyze the existence and severity of
emphysema in patients with COPD [12]. The volume of pulmonary
emphysema and air-trapping retention in patients with COPD can
also be quantified and positioned relatively by using the parameters of
the low attenuation area in CT scans [13]. The visual manifestations
and severity of emphysema, which may reflect the severity of small
airway disease, are significantly correlated with the risk of death
[14,15]. The study of Charbonnier JP et al. also has been proved that
the parametric spectrum of lung (PRM) is a tool for the classification
of quantitative density of COPD [16]. Cho MH et al. showed the
relationship between gene and image subtypes in 12031 patients
with COPD, which opened a new field for the differential genetics of
COPD phenotype [17].

Asthma, as a heterogeneous disease, is easily confused with
COPD and can benefit from the classification of subtypes. Improving
the prognosis of asthmatic patients by using personalized clinical and
imaging biomarkers has been one of the primary goals of the Severe
Asthma Research Program (SARP) Project [18]. Quantitative study
of CT providing structural and functional information of lung has
been a useful tool for the study of asthma [19,20], This technique can
identify the unique structure and functional phenotype of asthma
and COPD successfully [21]. Research findings airway remodeling
and air retention in Quantitative study of CT were associated with
lung function, severity of asthma and histology, which can be used
to distinguish asthma subgroups and served as the basis for the
development of new therapies [22,23].

Quantitative analysis of chest CT images can identify and
quantify Interstitial Lung Disease (ILD) [24]. The main imaging
features of ILD on CT images are ground glass shadow, honeycomb
shadow, reticular shadow, and consolidation shadow etc. Pulmonary
Quantitative Analysis (QA) of CT images can objectively quantify
specific patterns of ILD changes during treatment in patients with
SSc-ILD [25]. With the understanding of different modes of IFP,
which can find subtle changes, it may be helpful not only to reduce
the invasive operation, but also to precisely treat patients and evaluate
the therapeutic effects [26].

Therefore, based on the theory and clinical applications of
radiomics, CT-basted radiomics will serve as a new radiological
analysis tool for treatment prediction in lung diseases of children
[27]. However, the application of accurate radiomic in children’s
lung diseases is rare. Only a few studies have focus on the semi-
quantitative CT measurements to quantitatively assess the extent of
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air trapping [28,29]. The characteristic CT findings in BO included
mosaic air retention, bronchiectasis and atelectasis, which were not
evenly distributed throughout the lung [30]. Quantitative detection
of CT in post-transplant BO patients with air retention is associated
with airway obstruction in PFT [28]. A previous study showed the
value of the quantitative CT analysis in predicting severity and
longitudinal changes of inhalation lung injury. The quantitative CT
analysis could also help to assess pulmonary function by some CT
indicators, including Normally Aerated Volume Ratio (NAVR) and
Reductively Aerated Volume Ratio (RAVR) [31]. Some studies also
focused on unique structural abnormalities in chest CT scans of
Bronchopulmonary Dysplasia (BPD) patients, and found that the
scope of lesions in image correlates with the clinical manifestations
and lung function in children with BPD.

Currently, radiomics has become a challenge in pediatrics and
also proposes some problems need to be further solved. Firstly,
It is necessary to establish standardization programme for many
factors, such as scanning scheme, research method, parameters,
and establish multiple diseases and large sample data. Secondly,
the stability of image and the accuracy of radiomics model building
also needs further study. Lastly, the relationship between radiomics,
histopathology, and gene, needs to be further explored in pediatrics.

In summary, radiomics can help to identify new biomarkers,
provide new insights for understanding the phenotypic of unknown
diseases, reduce or avoid traumatic operations, and provide broad
prospects for accurate diagnosis and personalized treatment. Based
on the advantages of CT in lung diseases, we aim to focuse attention
on the CT-basted radiomics in lung diseases of children to provide
accurate information support for accurate medical of children’s lung
diseases.
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