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Introducing Radiology Select: 
Pulmonary Nodules

The widespread use of multidetector computed tomography (CT) in thoracic 
imaging has substantially increased the number of detected pulmonary nodules. 
At the time of their detection, however, many of these nodules are of unclear 
clinical relevance and often require further evaluation. This results in increased 
numbers of CT follow-up examinations, increased costs, increased amounts of 
radiation delivered to the patients, increased patient anxiety, and, last but not 
least, an increased workload for radiology departments.

The imaging of pulmonary nodules has always been a cornerstone of thoracic 
imaging. With the advent of greater anatomic coverage by modern CT scanners 
and the widespread use of combined thoracic and abdominal CT examinations, 
the topic of pulmonary nodules has gained additional importance for the radiol-
ogy community at large. The detection of a pulmonary nodule tends to trigger the 
same practical questions: When should a given opacity be called a nodule? What 
are the implications of its detection? Does its morphology allow determination 
of a potentially malignant origin or transformation? Is further imaging follow-up 
of the nodule required? If yes, what are the appropriate technical requirements 
and recommendations for follow-up? How well are recommendations for nodule 
follow-up known and adhered to? What is their effect on clinical outcomes? 
What is the role of computed detection and analysis tools? Are there alternative 
or complementary techniques to CT for assessing pulmonary nodules?

Most articles included in this collection aimed, at least in part, to answer one 
of these questions. Unlike the snapshot view in time provided by a single journal 
issue, this collection offers a broader overview of the many incremental steps that 
have been made in an attempt to answer specific clinical or scientific questions 
related to pulmonary nodules. The collection, therefore, is not just a listing of 
relevant articles on pulmonary nodules published in Radiology. It is, rather, an 
“ensemble” of articles documenting the long-term and stepwise approach to this 
topic. Thematic and methodological interrelations between the articles are inten-
tional, as they document how initial observations have been described, tested in 
preliminary series, validated in more confirmatory patient collectives, and finally 
integrated into clinical applications. 

For example, initial observations on differences between benign and malig-
nant pulmonary nodules (1) prompted a more refined morphologic perspective 
on pulmonary nodules with the definition of new nodule subcategories (2–4), 
the development of new technical approaches to assess these subcategories (5), 
and tests of the relevance of these subcategories in larger clinical trials (2,3,6). 
Likewise, earlier reports about potential limitations of observer performance and 
two-dimensional measurements of pulmonary nodules (7,8) resulted in investiga-
tions that addressed the multiple factors influencing observer performance and 
nodule measurements (9), led to the development of computed rendering and 
measurement tools designed to improve observer performance (10,11), and, finally, 
confirmed the accuracy and reliability of these tools in large cohort studies (12).

To allow easier navigation through the collection, the articles were grouped 
according to predefined topics. 

The chapter “Anatomic and Morphologic Features of Pulmonary Nodules” 
groups articles on the morphologic features of pulmonary nodules and their di-
agnostic implications. The choice of articles for this chapter emphasizes relatively 
novel subcategories of morphologic nodule, such as subsolid (5), transient (13), 
and perifissural (2,3) nodules. 
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The chapter “Detection, Observer 
Performance, and Technical Aids for 
Assessing Pulmonary Nodules” groups 
articles on nodule size and volume mea-
surements (7,11), observer variability 
in nodule assessment, new display and 
rendering techniques (14), and the per-
formance of computer-aided detection 
of pulmonary nodules (8,13,15). The 
somewhat wider scope of this chapter 
made the selection of articles particular-
ly challenging, and reports of tangible 
findings and practical applicability were 
given preference over more technically 
or methodologically oriented articles. 

The chapter “New Techniques in 
the Diagnosis of Pulmonary Nodules” 
groups articles on techniques such as 
dynamic contrast material–enhanced 
CT (16,17), dual-energy CT (18), and 
magnetic resonance imaging (19,20) 
that are likely to play an increasingly 
important role in the future imaging of 
pulmonary nodules. We attempted to 
ensure that the chapter equally repre-
sents each of these innovative imaging 
techniques. 

The chapter “Guidelines and Rec-
ommendations for the Management 
of Pulmonary Nodules” includes both 
established (21) and newer preliminary 
recommendations for the management 
of pulmonary nodules (22). These 
recommendations are accompanied 
by articles on their utilization among 
radiologists, as well as articles about 
the common practices of radiologists 
when treating patients with pulmonary 
nodules (23,24).

Finally, the chapter “Screening for 
Lung Cancer” groups articles that deal 
with the various aspects of CT lung 
cancer screening, a topic that has re-
ceived increased attention in the news 
media since the encouraging recent 
results of the National Lung Screening 
Trial (NLST) (25). However, the first 
attempts at using CT for lung cancer 
screening date from the late 1980s, and 
this chapter traces some of the iterative 
steps that led from early single-center 
studies in this field (26,27) to the monu-
mental multicenter effort undertaken 
by the NLST (28). The inclusion of 
articles based on lung cancer screening 
programs performed outside of North 
America (12,29) is intended to further 
highlight the universal importance of 

this topic, and we anticipate that this 
chapter will receive particular attention 
from our readership.

A certain degree of overlap between 
articles was unavoidable, and several 
of the articles could have easily been 
included in two or more chapters. 
For example, an article dealing with 
automated measurements of subsolid 
pulmonary nodules seen in a lung 
cancer screening trial could have been 
included in the screening, morphology, 
or technical aids chapter. Whenever 
possible, however, we tried to identify 
the one core topic of an article and as-
sign it to the according chapter.

The tactic of grouping articles ac-
cording to thematic and methodologi-
cal topics allows for a complementary 
perspective on this substantial body of 
scientific evidence. While the scientific 
quality of each article had originally 
been acknowledged by its acceptance 
for publication in our journal, the 
grouping of these articles will place 
recent reports into a more durable sci-
entific context. Simultaneously, it may 
serve to rejuvenate interest in less re-
cent articles by emphasizing the initial 
stimulus that they gave to the field by 
showing the development of this stimu-
lus through articles that subsequently 
built on the earlier work. This longitu-
dinal dimension in the presentation of 
previously published scientific reports, 
allowing for both a retrograde and an 
antegrade perspective on those articles, 
is probably unique to the format of this 
collection.

The format of this collection has two 
additional interesting features. The first 
is the inclusion of self-assessment mod-
ules (SAMs). Like the original chapters, 
these SAMs are thematically grouped. 
We believe that the structure of the 
SAMs will provide additional guidance 
for the systematic reading of individual 
articles. On a practical level, the SAMs 
will also allow our readers to acquire 
credits for maintenance of certification 
and continuing medical education. We 
hope that this will provide additional 
motivation for reading this collection 
while bridging potential gaps between 
research, education, and clinical prac-
tice. 

The second feature is a series of con-
versations that will accompany this 

collection. Similar to the successful pod-
casts that are joined to each monthly 
issue of Radiology, these conversations 
will be available for download to our 
readers. While most of the monthly 
Radiology podcasts deal with a particular 
article in the current issue, the conversa-
tions accompanying this collection will 
instead deal with a group of articles or 
even with an entire chapter and will 
include more authors and a wider topic. 
This will allow discussion and exchange 
between diverse authors working on the 
same topic who may view this topic 
from different perspectives. In addition, 
it will allow the authors to describe their 
personal approaches to their research 
and to the work of other authors. We 
hope this feature will find a large audi-
ence among our readership.

This collection covers the years 2003 
to 2010 and, for practical reasons, is lim-
ited to 32 articles. As a consequence, not 
all of the articles on pulmonary nodules 
published in Radiology during this time 
frame could be included. On a general 
level, we chose articles that made a 
difference in the way we think about 
pulmonary nodules, altered the way 
we diagnose and follow these nodules, 
and defined how imaging can influence 
treatment and outcomes. The articles 
included in this volume were, thus, 
selected on the basis of our perception 
of their overall effect on clinical prac-
tice and research. When on the fence 
between two articles, we favored the 
article with a larger number of patients 
and a prospective study design. More-
over, the number of citations as refer-
enced in the Web of Science served as an 
additional decision factor. Ultimately, 
however, a part of our decision process 
was unavoidably subjective, and we are 
aware that many excellent articles had 
to be omitted.

The interests of the Radiology reader-
ship are highly diverse. While some 
readers look for high-end basic research 
and technical novelty, others look for 
practical and clinically applicable in-
formation. While some readers look for 
an intellectual impulse from innovative 
projects, others are more interested in 
the educational aspect of our articles. 
Finally, some will focus on distinct 
article formats, while others will enjoy 
the wide spectrum of these formats. 
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The current Radiology Select collection 
on pulmonary nodules was compiled 
for our entire Radiology readership. The 
multilayered format with the original 
articles, the thematic grouping of these 
articles, the paralleling structure of the 
SAMs, the educational aspect provided 
by these SAMs, and, finally, the spoken 
background information provided by 
the conversations should offer to each 
of our readers an appropriate entry into 
the vast field of the science of pulmo-
nary nodules. Each reader will find his 
or her own path through this collection. 
We hope, however, that these many 
individual paths will lead to increased 
awareness of the issues related to pul-
monary nodules, increased knowledge 
of the imaging strategies involved, and, 
ultimately, improved clinical care of 
patients with pulmonary nodules. 
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