BENDING THE VALUE CURVE

A Mediastinal Mistake
Dina M. Nassar, MD, MSc,a,b Priya Narayanan Jain, MDa,b

A 12-month-old boy with no signiﬁcant medical history was transferred from a referring hospital to our facility with
3 days of nasal congestion, dry cough, and fever. His mother reported that the highest temperature measured at
home was 37.9°C. The patient was afebrile on initial presentation to the referring hospital, and his examination was
notable for clear nasal discharge with a normal respiratory examination result. There was no increased work of
breathing and no decreased breath sounds or abnormal lung sounds on examination. The patient was noted to be
well appearing, smiling, and interactive.
A chest radiograph (CXR) was performed at the referring hospital, which showed a relatively dense opacity in the left
upper lobe extending to the apex. Although the pediatric radiologist who read this image noted that the increased
density in the left lung apex could represent the thymus, a paraspinal process could not be excluded because of the lack
of visualized lung markings (Fig 1). Of note, the opacity also could not be visualized on a lateral view, making the
differential between anterior, middle, and posterior pathologies more difﬁcult. Because of this uncertainty, and the
varying gravity of mediastinal pathologies, further evaluation with computed tomography (CT) or MRI was recommended.
After discussion with the medical team and the parents, and because of the possibility that additional evaluation
with a pediatric hematology-oncology team may be needed, the decision was made to transfer the patient to our
facility, a tertiary-care children’s hospital, for further management.
On arrival to our institution, the patient appeared well with no signs of distress and stable vital signs. The patient
had blood work, including a complete blood count and basic metabolic panel, which was unremarkable.
Inﬂammatory markers showed a normal C-reactive protein of 0.1 and an elevated erythrocyte sedimentation rate of
26, which was attributed to the patient’s viral illness. The decision was made before proceeding with a CT to obtain a
repeat CXR. On repeat imaging, an opacity was again visualized in the left upper lobe (Fig 2). Because of the
alignment of both reads (both read by pediatric radiologists) and continued concern for pathology, a CT of the chest
without contrast was performed on the night of admission.
This showed that the opacity seen on chest radiography corresponded to the thymus. There was no mediastinal
mass. The patient was discharged on hospital day 2 with a presumed viral illness. Of note, the patient did not
require any respiratory interventions during his hospitalization.

DISCUSSION
In reviewing this case, 1 of the most important questions it raises is the utility of diagnostic imaging in the pediatric
population. Any time a young child presents with symptoms of fever and cough, pneumonia should be included in
the differential diagnoses. Although a CXR can be considered to assess for pneumonia, it should be used only when
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FIGURE 1 Initial anteroposterior CXR (left). Note the opacity in the left upper ﬁeld. A lateral view
(right) is also shown. Note that opacity is not visualized with this view.

clinically indicated. Literature has shown
that there are certain clinical signs that
increase or decrease the likelihood of a
child having pneumonia.1–5 If these signs,
such as respiratory rate, work of
breathing, and auscultation examination
results, are normal, a radiograph result is
unlikely to be positive for pneumonia.2,4,5
Hypoxia (oxygen saturation #92%) has
been shown to be the strongest predictor
of pneumonia.5 For our patient, 3 days of
relatively mild symptoms in combination
with his benign pulmonary examination,
normal oxygen saturation, and lack of
fever and the ﬁndings described above
should likely not have been an indication
for a CXR.

Although there is no standardized algorithm
to determine if a CXR is needed when
evaluating a child for a respiratory illness, it
is not clear in this case why the clinician
ordered a CXR for our patient. It is possible
that the clinician who initially evaluated the
patient at the referring (nonpediatric)
emergency department was not as
comfortable or familiar with providing
medical care to a pediatric patient. As a
result of this unfamiliarity, a CXR was likely
ordered to aid in ﬁnal diagnosis.

Risks of Radiation
For our patient, an unnecessary CXR led to
an unneeded admission with more
interventions, including a chest CT. Exposure

FIGURE 2 Repeat CXR, anteroposterior view (left). Again, note the opacity in the left upper
aspect. Also shown is a repeat CXR, lateral view (right).

to radiation is not without its own risks, and
this is especially true in the pediatric
population, in which children are still
growing and developing. CT radiation can
increase the incidence of DNA damage,
ultimately making an individual more
vulnerable to developing cancer.6–8 Children
are particularly susceptible because of their
smaller stature and lower shielding
capacity, which means that the same dose
of radiation can affect a child’s internal
organs more so than an adult’s.6,8 Numerous
studies have shown that there is an
increased risk of leukemia and solid
cancers after high-dose radiation.6–9 One
retrospective cohort study spanning
.20 years with a sample size of
176 587 children showed that in the 10 years
after an initial CT for patients ,10 years
old, 1 excess case of leukemia and 1 excess
case of brain tumor per 10 000 patients was
reported.9 It is important, therefore, that
this knowledge factor into a physician’s
decision when determining whether
imaging is warranted in a particular case.

Hidden Harms of Workup
This case highlights more than just the
objective effects of unnecessary imaging.
While placing an intravenous line, getting
bloodwork, and obtaining imaging may be
considered more routine in adult practice,
one cannot undervalue the psychological
stress and effects of this on a young child.
When children are taken out of their homes
and daily lives and conﬁned to a hospital,
even for a short period of time, there can be
a tremendous amount of both physical and
emotional stress.10–12 Anxiety, sleep
problems, nightmares, fear, and confusion
are some of the most commonly seen
responses children may have to their
hospitalizations.10 Furthermore, these
effects are not limited to the children;
literature has shown that hospitalizations
can cause stress on the families and
caregivers as well.10–12 In our case, the
patient’s parents faced extreme anxiety and
fear that their son may have an oncologic
process. This was ampliﬁed by the fact that
almost 20 hours passed at our institution
before the CT was obtained. Multiple
discussions with the family throughout their
ﬁrst day of hospitalization showed their
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frustration and worry. Although the medical
team was ultimately able to relieve these
fears, it could have been an avoidable
situation.

Cost-effectiveness
No discussion of medical imaging would be
complete without a brief discussion on
cost-effectiveness. For our patient, the
need for further evaluation led to an
interfacility transfer, 2-day hospitalization,
repeat CXR, bloodwork, and CT,
ultimately leading to additional hundreds,
if not thousands, of dollars in medical
expenses.
Operational quality, or the idea that
system improvements can increase
efﬁciency and promote higher-value care
while reducing costs, is an important topic
to consider.13 For our patient, this could
have been applied if decisions had been
made differently during his initial
presentation. Although no patient should
be denied a necessary medical test or
image study if clinically needed, it is
important for clinicians to consider the
possible downstream effects and
potential costs of seemingly benign
interventions.

CONCLUSIONS
Acute respiratory illnesses are among the
most common reasons children are taken to
see a physician during infancy.1 Although it
can be difﬁcult in large, urban centers,
where increasing patient populations have
resulted in time limitations, and where
radiography is readily available, there are
numerous factors that should be taken into
consideration before obtaining imaging.
Most important is to evaluate on a case-bycase basis on the basis of a patient’s
particular history and physical examination
ﬁndings. This information can be used for
risk stratiﬁcation, to evaluate children for
likelihood of radiographic ﬁndings, and to
determine who could beneﬁt from imaging.5
With this patient, CXR was not indicated
given his well appearance, benign
symptoms, and normal respiratory
examination results and can be considered
an error of commission. Without clinically
signiﬁcant ﬁndings that would indicate a
more serious underlying respiratory illness,

such as pneumonia, this patient had little to
no beneﬁt from imaging. Unneeded
imaging studies have the potential for
more harm, especially when incidental
ﬁndings lead to a cascade of medical
interventions. Overuse frequently exposes
patients to unnecessary radiation, and the
effects of this can be considered a growing
public health issue given the existing high
usage of these more advanced imaging
modalities and the associated costs.7,14 In
the case of our patient, there were
multiple times along the process when
steps could have been taken to reduce
medical intervention. If the patient had
presented with hypoxia, for example, that
would have been a stronger factor in
support of obtaining imaging. If the patient
had presented with a fever for 5 days or
more, this could also have indicated a
more serious pathology warranting
imaging. Furthermore, a discussion about
less invasive imaging modalities, such as
chest sonography, could have been had.
There is no easy answer to the issue of
overuse of imaging in the medical ﬁeld.
Greater use of practice guidelines is
perhaps 1 way to counter this and is
something that should continue to be
researched and developed across medical
institutions.
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