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The application of sophisticated quantitative imaging
techniques in the developing lung might provide insights into
the underlying pathophysiology of respiratory disease beyond
that we can obtain from physiologic testing alone. Hyperpolar-
ized gas magnetic resonance imaging (MRI) can assess the
functional alterations of airflowwithin the lung resulting from the
structural changes occurring in the central and distal small
airways and lung parenchyma of asthmatic patients. Hyper-
polarized gases are used as inhaled contrast agents for MRI of the
lung and provide images of the lung airspaces with high spatial
resolution. 3Helium (3He) and 129xenon are nonradioactive
isotopes that can be polarized.1-4 The excellent safety profile of
hyperpolarized gases, the lack of ionizing radiation associated
with MRI, and the rapid clearance of the gases from the lungs
permits repeated evaluation of subjects, now including children,
as demonstrated by Cadman et al.5

In a young healthy subject, inhaled 3He gas distributes evenly
throughout the airspaces, producing uniformly high signal
throughout the lung on MRI, with expected gravitational depen-
dence.6,7 When there is focal reduction in airflow, the airspaces
distal to the area of obstruction do not fill with the gas and appear
dark on the images, depicted as a so-called ‘‘ventilation defect.’’
Focal ventilation defects have been found in patients with a vari-
ety of obstructive lung diseases, such as asthma, chronic obstruc-
tive pulmonary disease, and cystic fibrosis, and even healthy
subjects.1,8-12 It is likely that multiple different factors, such as
mucus plugging and airway narrowing or closure from a variety
of causes, can cause ventilation defects on hyperpolarized gas
MRI. 3He MRI ventilation defects are common in asthmatic
patients, and their size and extent are thought to reflect the
regional severity of airway closure or narrowing.1 However, there
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is not a consistent correlation with lung function, as demonstrated
in the study by Cadman et al.5

Cadman et al5 present a novel approach using 3He MRI in a
cross-sectional study of children participating in the COAST
study. The authors select 4 subgroups: high/lower quartiles of
lung function and presence/absence of human rhinovirus–associ-
ated wheezing in the first 3 years of life. Interestingly, they found
that the children with asthma had an increase in ventilation
defects but also slightly lower 3He diffusion length (smaller mi-
crostructure), surprisingly without correlation between the 2mea-
sures. These novel results should be tempered by the fact this was
a select subgroup of children from a larger prospective cohort, and
therefore the hypothesis here was not prospectively tested.
A major limitation of quantitative lung imaging is the lack of

objective validated measures. The current study uses a ventilation
defect score based on a single blinded reader’s interpretation of
the extent of lobar involvement, which was then summarized
across the entire lung. Although this scoring system is simple and
well suited to consensus evaluation in blinded studies,1,13 they
typically condense the defect pattern into a single whole-lung
metric that does not effectively capture regional information. Fur-
thermore, additional work is needed to measure the interrater and
intrarater reliability of this score in adults and children to under-
stand its natural variability. An objective quantitative method that
takes regional information into account would be superior.
The potential application of diffusionmeasurements inMRI as a

measure of small-airways function is exciting yet needs further
validation. Cadman et al5 found that their asthmatic patients had
lower whole-lung mean diffusion lengths compared with nonasth-
matic subjects. Previous studies (not in asthma) have demonstrated
that this measure reflects structural changes in alveolar spaces that
are critically dependent on acinary airway geometry.14,15 Other
studies in adults have demonstrated that the alveolar diffusion co-
efficient values in asthmatic patients are increased and spatially het-
erogeneous.16,17 These apparently discrepant results might reflect
differences in small-airway dimensions and alveolar size across
these populations or a real difference in children’s airways.Because
alveolar development is still occurring in young children,16 inter-
pretations of the changes in mean diffusion length are nontrivial.
In summary, quantitative imaging of the lungs is an evolving

technology with exciting applications in understanding the path-
ophysiology of airway disease early in life and as a potential
clinical end point for intervention. The use of polarized noble
gases in combination with quantitative MRI might provide an
imaging biomarker of lung remodeling that could be used safely
early in life to understand the progressive loss of lung function
that occurs in asthmatic patients.
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