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There have been dramatic improvements in biomedical 
imaging paving way for real-time noninvasive assessment 
of disease. Advances in biomedical imaging have led to: 
(I) more accurate initial disease staging; (II) improvement 
in medical and surgical treatment selection; and (III) 
identifying response assessment. For example, development 
of new diagnostic modalities (e.g., PET-MRI) have 
allowed for simultaneous acquisition of structural and 
functional imaging which are providing new novel 
ways of noninvasively identifying pathologic structural 
abnormalities and associated functional deficits. Modalities 
like PET-MRI can more precisely diagnose multifocal 
diseases like lymphoma or sarcoidosis that can have intra-
thoracic and extra-thoracic manifestations, but also detect 
functional cardiac and/or neurologic deficits with improved 
accuracy; all on one modality.  

This special issues features contributions from renowned 
experts in the field and aims to highlight key developments 
in the imaging sciences and their respective impact across 
spectrum of thoracic disorders. The details and application 
of modern imaging techniques are presented in context 
of patient management with overall goal of improving 
readers understanding of the role advanced imaging plays in 
managing thoracic disorders. This issue also explores future 
directions of imaging development and its associated impact 
on patient care. 

Bonjoc et al. highlight improvements in the field 
of thyroid imaging and its impact on patient care. Dr. 
Hazelton and colleagues review role of advanced imaging 
in lung transplant pre- and post-treatment evaluation. Dr. 
Lall et al. highlight clinical utility of precision imaging 
in esophageal cancer and how advanced in imaging can 
help distinguish esophageal cancer from non-neoplastic 
disorders. Dr. Gul and colleagues provide in-depth 
review of precision imaging and its role in improved 

diagnostic specificity across spectrum of rheumatologic 
disorders. 

The re-emergence of Theranostics is complimenting 
development of PET-MRI and older modalities through 
creation of targeted bifunctional  agents that can 
simultaneously detect disease as well as treat it. Theranostics 
can provide noninvasive imaging biomarkers that can be 
of predictive and prognostic value. In this issue, Massarelli 
and colleagues highlight the importance of immunotherapy 
in changing survival of patients with thoracic malignancies 
(e.g., non-small cell lung cancer, small cell lung cancer, etc.) 
as well as the potential benefit of Theranostics in adding 
diagnostic specificity. There are currently at least 8 early 
phase (phase I and phase II) Theranostics studies evaluating 
safety and efficacy of anti-PD1 and anti-PDL1 imaging 
agents. Such studies will not only facilitate optimizing 
patient selection for FDA approved agents such as 
pembrolizumab, nivolumab, darvulamab, etc. but it can also 
help inform future therapeutic trials. For example, in this 
special issue of Salgia and colleagues demonstrate potential 
role immunotherapy can play in KRAS-mutant non-small 
cell lung cancer survival. Combining Theranostics studies 
with therapeutic studies can pave way for precision medicine 
through non-invasively detecting tumor and explicating key 
pathways at play in the tumor microenvironment, which can 
inform optimal patient-specific therapeutic approach. Also, 
Dr. Chaudhry and colleagues discuss other Theranostics 
agents (e.g., MIBG for small cell lung cancer, FET for 
non-small cell lung cancer, gallium PSMA for metastatic 
neoplasms, etc.). 

Rapid advances in Machine learning (ML) and Artificial 
Intelligence (AI) algorithms are revolutionizing the field 
of radiology by: (I) accelerating image acquisition; (II) 
improving image post-processing; (III) increasing diagnostic 
accuracy. In the last 5 years, over 11,758 articles were 
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published (as indexed on PubMed) of which 4,553 articles 
alone were published in 2019. AI and ML research in 
thoracic disease is impacting evaluation of rheumatologic 
disorders, cardiovascular disease, oncology, along with other 
thoracic disorders. In this issue, Dr. Lin and colleagues 
from Johns Hopkins show how AI can improve diagnostic 
accuracy of tuberculosis on chest radiographs alone. In 
this issue, Dr. Wong reviews strategies that can be used 
to develop an AI pipeline which can improve diagnosis 
and patient management across spectrum of disease and 
improve quality of care. Additionally, Dr. Wong highlights 
the potential of combining AI with radiomics can help 
noninvasively characterize thoracic lesions which can add 
diagnostic specificity beyond what has been achieved in  
the past.  

Advanced thoracic imaging is a unique resource 
that is integral to advancing patients care and research. 
This special issue of JTD is intended to educate and 
assist physicians and other healthcare providers in their 
management of patients with broad spectrum of thoracic 
disorders. Specifically, this issue will be informative for 
pulmonary and critical care providers, cardiothoracic 
surgeons, rheumatologists, radiologists, residents and 
medical students. 

We thank all the authors, their staff and institutions for 
their contribution towards this special issue of Journal of 
Thoracic Disorder.
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