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KEY POINTS

e Pediatric thoracic neoplasms are rare and often present with nonspecific symptoms leading to a
delay in diagnosis. Imaging evaluation is often first in identifying the unforeseen problem.

e A thorough understanding of the multiple imaging modalities and protocols available to assess pe-
diatric thoracic neoplasms provides the optimal radiologic evaluation necessary for accurate diag-

nosis and proper surgical/treatment planning.

e Up-to-date knowledge of the typical imaging appearance of pediatric thoracic neoplasms narrows
differential diagnoses for optimal clinical management and treatment.

INTRODUCTION

Radiology plays an increasingly critical role in the
evaluation and characterization of thoracic neo-
plasms in the pediatric population.” In recent
years, dramatic advances in imaging techniques
from various currently available modalities,
including digital radiography, ultrasound, multide-
tector computed tomography (MDCT), and MR im-
aging, have substantially increased the diagnostic
capabilities of radiology and placed radiology
at the forefront of clinical decision making.?=®
Although primary thoracic neoplasms in children
are rare, they are clinically challenging to diagnose
because they are often asymptomatic.” In addition,
when affected children do present with symptoms,

they are often nonspecific, such as cough, prompt-
ing imaging as the initial work-up. Imaging of pedi-
atric patients with thoracic neoplasms offers
unique challenges distinct from adult patients.
This article reviews the current radiologic work-
up for pediatric thoracic neoplasms and provides
imaging algorithms with the latest techniques
and the characteristic imaging appearance of
various thoracic neoplasms unique to the pediatric
population.

IMAGING ALGORITHM

Initial imaging work-up in children with clinically
suspected underlying thoracic neoplasm often be-
gins with chest radiographs. Chest radiographs are
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an excellent first-line modality in providing the radi-
ologist with an overview of the chest and can often
identify sizable parenchymal lesions, pleural-
based masses, mediastinal masses, and chest
wall or bony-based neoplasms.” Although most
thoracic neoplasms in children eventually require
additional cross-sectional imaging for confirmation
and further characterization,® chest radiographs
remain a vital screening component in the initial
work-up of pediatric thoracic neoplasms.

Ultrasound also plays an increasingly important
role as a first-line screening modality in the
assessment of palpable thoracic chest wall
masses.® Some of these palpable chest wall
masses are accurately diagnosed with ultrasound
alone, such as vascular malformations.® However,
chest wall masses without classic imaging fea-
tures of vascular malformation need to go on to
further characterization by CT or MR imaging.
Typically, soft tissue chest wall masses that lack
bony involvement can best be assessed by
contrast-enhanced MR imaging.

MDCT remains the main workhorse in terms of
image evaluation of thoracic neoplasms in the pe-
diatric patient population.® After initial assessment
by chest radiographs, MDCT is the imaging mo-
dality of choice given its superior ability to confirm
and characterize airway, parenchymal, and
pleural-based thoracic neoplastic masses.'® How-
ever, it is important to recognize that, in compari-
son with chest radiographs, such increased
ability to assess the lung parenchyma, pleura,
and airways comes with a price of increased radi-
ation dose to the patient. As such, every effort
should be made to obtain the MDCT using the
ALARA (as low as reasonably achievable) principle
with the lowest possible radiation dose to obtain
diagnostic quality images for the pertinent
indication.

Although MDCT remains the modality of choice
for most pediatric thoracic neoplasms, MR imag-
ing still can play an important role in the assess-
ment of chest- and mediastinal-based neoplastic
masses.'> MR imaging is particularly useful in
assessing for fat within lesions or for assessing
atypical vascular malformations. MR imaging
may be most useful in further characterizing iso-
lated chest wall soft tissue masses with nonspe-
cific imaging findings on ultrasound.® Although
MR imaging lacks ionizing radiation, the increased
scan time needed to acquire images may necessi-
tate that pediatric patients be sedated. As such, it
is critical that only the appropriate MR imaging se-
quences be performed to address the underlying
specific diagnostic question. Imaging protocols
for ultrasound, MDCT, and MR imaging are further
discussed in the following sections.

IMAGING TECHNIQUES AND PROTOCOLS
Ultrasound

Sonographic technique for chest masses is usually
reserved for palpable chest masses.' For ultra-
sound to be useful, the thoracic mass needs to
be superficial and can usually be imaged with a
high-frequency linear transducer (9-15 MHz) to in-
crease image resolution.’® Lesions may require a
standoff pad to visualize appropriately. In addition
to gray-scale images, color flow images docu-
menting arterial and/or venous waveforms are crit-
ical in the sonographic assessment of chest wall
masses. Ultrasound can also be useful for accu-
rately identifying thymus versus other mediastinal
masses given the typical sonographic appearance
of the thymus in infants and young children. In
contrast to superficial masses, a sector probe us-
ing a subxiphoid approach is often helpful to
assess the mediastinum.® The advantages of ultra-
sound are the lack of ionizing radiation and the
ability to image nonsedated pediatric patients in
a dynamic and reproducible way.

Multidetector Computed Tomography

MDCT evaluation of neoplastic thoracic masses
requires that the pediatric patient remain still and
follow instruction. Although sedation can usually
be avoided in older patients who can follow in-
struction, it is usually required for pediatric pa-
tients age 5 and younger.'® MDCT scanning
parameters should be adjusted and optimized to
the ALARA principle to minimize the overall radia-
tion exposure. This can usually be achieved by
varying the kilovoltage peak (kVp) and tube current
milliampere (mA) according to the patient’s weight
and age. Recommended weight- and age-based
MDCT protocols are provided online at the Image
Gently campaign from the Alliance for Radiation
Safety in Pediatric Imaging.

When assessing purely airway-based or lung
parenchymal-based lesions, intravenous (IV)
contrast may not be necessary. However, when
assessing mediastinal masses, lymphadenopathy,
and involvement of major vasculature, IV contrast
is beneficial. Often, initial evaluations of thoracic
neoplastic masses in pediatric patients are evalu-
ated with IV contrast. The recommended dose of
contrast is usually 1.5 to 2 mL per kg body weight
not to exceed 150 mL of total IV contrast. IV
contrast is administered either by hand or mechan-
ically depending on the catheter size and location.’”

MR Imaging

MR imaging protocols should be indication-based
with the field of view and coil selection tailored to
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