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Case Presentation

A 1.5 cm nodule (Fig. 22.1) was discovered at the base of the
right lung in an otherwise healthy 17-year-old girl during an
emergency room evaluation of abdominal pain. The radiolo-
gist recommended a follow-up chest CT be performed. This
was completed 4 months later and was found to be normal.
The abdominal pain resolved spontaneously while she was in
the emergency room.

Definition

The pulmonary incidentaloma refers to a pulmonary lesion
discovered on a radiographic study which is unrelated to the
primary process. With the advent of high-resolution CT, pul-
monary nodules as small as 1-2 mm are routinely diagnosed
leading to a conundrum for clinicians as there are no formal
guidelines, such as the Fleischner Society Guidelines, for
those under 35 years of age. Furthermore, with the advent of
the Image Gently campaign [1], more consideration is being
given to avoiding unnecessary radiographic studies in the
pediatric population. Since the prior edition of this chapter
was published, this issue has garnered more attention culmi-
nating in the publication of recommendations from the
Thoracic Imaging Committee of the Society for Pediatric
Radiology (SPR) [2, 3] regarding the management of the
incidental pulmonary nodule.
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Where the Issue Stands Today

The incidence of pulmonary nodules in children is not
known. One study of roughly 5000 pediatric patients under-
going abdominal CT scan diagnosed pulmonary nodules in
only 1.2% [4]. Importantly, of the 1.2% of children with a
nodule, only two were malignant, and both occurred in
patients with a known malignancy and in nodules greater
than, or equal to, 7 mm. Another study of 72 children under-
going trauma CT of the chest diagnosed nodules in 38% of
patients [5]. These two studies very nearly represent all that
is known about the incidence of the incidental pulmonary
nodule in children.

When found, what do we know about the clinical impor-
tance of a nodule? Does it represent underlying malignancy?
The available data to answer those questions is limited. A
retrospective study of biopsied pulmonary nodules rendered
a ratio of 1.4 benign to 1 primary malignancy of the lung to
11.6 metastatic lesions [6]. However, only nodules and
masses which were excised were studied; therefore these
patients likely had an increased risk profile necessitating the
removal of the nodule or mass in the first place. This infor-
mation cannot be extrapolated to the general population.
This study suggests metastatic nodules or masses are rela-
tively more common than primary lung cancer in the pediat-
ric population. A retrospective single-institution study [7] of
primary lung cancers concluded they are extremely rare (40
cases in 90 years) and almost always symptomatic at
presentation.

The prognostic implications of the imaging characteris-
tics of pulmonary nodules are also limited. A review of the
available data by the Thoracic Imaging Committee of the
SPR [2] reveals linear or ground-glass opacifications are
more likely to represent infection or inflammation rather
than underlying malignancy. They conclude, however, not
enough is known about the natural course of the solid pul-
monary nodule to confidently state how size, shape, margin,
or calcification speaks to the risk of underlying malignancy.
There are some findings classically considered benign
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Fig. 22.1 Imaging of the lung bases, obtained as part of an abdominal
CT, reveals an approximately 1.5 cm nodule in the right lower lobe

which can enter into a holistic evaluation of the patient
when a nodule is diagnosed such as uniform calcification,
features consistent with a pleural lymph node or macro-
scopic fat containing lesion representing a hamartoma.
However, these imaging features should take on a secondary
role relative to the clinical history of the patient. Although
there are no clear numbers, it is suspected radiologists are
over-recommending follow-up studies for pulmonary nod-
ules which are almost certainly benign. Prior to making a
recommendation, one should consider radiation is not
benign and has demonstrable risks associated with it [8].
Furthermore there are no clear guidelines to follow. The
2017 update of the Fleischner Society guidelines [9] state
for children and adults under 35 years of age, “these guide-
lines are not appropriate for such patients...management
decisions should be made on a case-by-case basis.” Thus
without clear guidelines, it is reasonable for the radiologist
to be the driving force behind the initial management of
these incidentalomas as they are likely among the few pro-
viders familiar (within the bounds of our current limited
knowledge) with the likelihood serious disease lurks in the
background. Given the medical literature is not definitive
about the incidence, natural course, characteristics, or
appropriate follow-up criteria for pulmonary incidentalo-
mas, it is incumbent upon the radiologist to first ensure the
right study is being ordered for the child and will answer the
clinical question posed. Reasonable consideration should be
given to alternatives that do not utilize ionizing radiation
such as ultrasound or MRI. A 2009 study of pediatric chest

CTs in a tertiary care center [10] noted the chest CT had a
low yield of clinically relevant findings in patients with dif-
fuse lung disease and in acquired focal lung disease.
However, it was more useful in further evaluation of con-
genital lung disease. If a CT scan is clinically indicated, tis-
sue not relevant to the clinical question should not be
imaged. Finally, when a nodule is diagnosed, members of
the Society for Pediatric Radiology (SPR) Thoracic Imaging
Committee have supplied a flow chart for consideration
(Fig. 22.2). They note that although “all authors are mem-
bers of the Society for Pediatric Radiology (SPR) Thoracic
Imaging Committee, the opinions expressed ... are solely
those of the authors and are not endorsed by the SPR” [3].

The primary branch point is based on the history of the
patient. If there is any history of respiratory symptomatol-
ogy, malignancy, immunocompromise, or risk factors for
infectious or inflammatory etiologies, care and imaging fol-
low-up should be individualized. If the nodule is truly inci-
dental, the patient has none of the above risk factors, and if
the nodule contains classically benign features, the members
of the Society for Pediatric Radiology (SPR) Thoracic
Imaging Committee recommend no further work-up [3]. If
the nodule does not contain classically benign imaging fea-
tures, the patient is placed in the individualized care cate-
gory, and a discussion with the patient’s provider and the
patient’s family should ensue.

Ideally this discussion will discuss the paucity of data
regarding incidental pulmonary nodules, the lack of an
evidence-based guideline, the real risk associated with repeat
imaging or tissue sampling, and the risk factors the patient
carries for malignancy (if any). Only after this discussion
should a recommendation for follow-up evaluation be
rendered.

Conclusion

The pulmonary incidentaloma remains a quandary for clini-
cians. There is a marked lack of data regarding their natural
course yet a heightened risk of over-radiating or over-
sampling children for a lesion which, in the correct patient
population, is overwhelmingly likely to be benign. The inci-
dentaloma provides an ideal opportunity for the radiologist
to practice the ALARA (as low as reasonably achievable)
principle following a discussion with the stakeholders in the
patient’s care and ultimately utilize the consultant function
of a Radiologist or Pulmonologist for the benefit of the
patient. Chest CT should not be used merely to avoid medi-
colegal risk because of the potential harm to the patient.
Medicine is both art and science. For now, the evaluation of
the pulmonary incidentaloma is more art than science.
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Fig.22.2 This flow chart was published by members of the Society for
Pediatric Radiology (SPR) Thoracic Imaging Committee as a “concep-
tual framework for the diagnostic management of a lung nodule mea-
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