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DCMC Emergency Department
Radiology Case of the Month
These cases have been removed of identifying information. These
cases are intended for peer review and educational purposes only.
Welcome to the DCMC Emergency Department
Radiology Case of the Month!
In conjunction with our Pediatric Radiology
specialists from ARA, we hope you enjoy these
monthly radiological highlights from the case
files of the Emergency Department at DCMC.
These cases are meant to highlight important
chief complaints, cases, and radiology findings
that we all encounter every day.
If you enjoy these reviews, we invite you to
check out Pediatric Emergency Medicine
Fellowship Radiology rounds, which are offered
quarterly and are held with the outstanding
support of the Pediatric Radiology specialists at
Austin Radiologic Association.
If you have and questions or feedback regarding
the Case of the Month format, feel free to
email Robert Vezzetti, MD at
rmvezzetti@ascension.org.

This Month: It’s croup season, and a little early this
year too! This illness is one that pediatricians and
those that care for children are very familiar with.
But, sometimes, a child with croup is what they
appear to be. This month, we look at a case of a 10
year old child with a croup diagnosis.

Conference Schedule: November 2017
1st - 8:00 Chest pain and Syncope…….Drs Schuk and Ruttan
9:00 CHD Pre and Post Op…………Drs Gillon and Ruttan
10:00 PEM Grand Rounds……………………………Dr Hsu
7th - 6:00 Journal Club
8th - 9:00 Empiric Antibiotics……………Drs Fusco and Allen
10:00 QI Measurement and Publishing…………….Dr Iyer
11:00 ……………………………………………………..TBD
15th - 10:00 Calculating Sample Size……………Dr Wilkerson
12:00 ED Staff Meeting
22nd - THANKSGIVING!
29th - 9:00 M&M……………………..Drs Munnes and Kienstra
10:00 Board Review………………………….Dr Rencher
Grand Rounds Guest Speaker:
Dr Deb Hsu, MD
Texas Children’s Hospital
Baylor College of Medicine

Simulations are held at the Seton CEC.
Lectures are held at DCMC Command Rooms 3&4.
Locations subject to change.
All are welcome!
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November 2 - Dia de los Muertos. Celebrated throughout Mexico and in
some parts of the United States and Central America.
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Case History
Croup, croup everywhere! This year, it seems that this time-honored and very familiar pediatric
illness has arrived early this year and with an extremely strong presence. The classic upper
respiratory symptoms with fever, followed by the development of an unmistakable bark cough permeates
the hall and rooms of the Pediatric Emergency Department. So, it is with a bit of a surprise when you
pick up the next chart. It is a 10 year old male who was brought from his primary care provider’s
office with a diagnosis of croup. It seems that the child has had progressive throat pain and snoring
for the past month. He was treated for strep pharyngitis by his provider, twice, in fact, and he has
just completed this second round of antibiotics, the last of which was Cefdinir. Despite, this his
symptoms did not improve; they actually progressed. Today he was noted to be stridulous in the
primary care office, and after several Racemic epinephrine treatments without improvement, he was
sent by EMS for an evaluation.
You speak to the mother and patient while you are performing your exam. The mother tells you
that in addition to the progressive sore throat, the child has developed difficulty breathing (primarily
at night) and snoring. She has noted that the child has developed a change in his voice and a
progressive bark cough. They have also tried allergy medications, but this not proven to be helpful.
You note the child is afebrile and has mild tachypnea (respiratory rate of 22) and tachycardia (heart
rate of 124). He is not toxic appearing and converses in a hoarse voice. He complains of throat pain.
His oropharynx looks erythematous without exudate or palatal petechiae. The whole area look
edematous. His tonsils are not enlarged but the usual appears to be slightly shifted to the left. He
has small, nontender, bilateral anterior cervical adenopathy and some posterior neck adenopathy.
A 10 year old with croup? Pretty unusual. Besides, is this child’s history consistent with croup?
Perhaps he has an acute on chronic illness? You decide that he needs imaging. But what modality to
use? Plain films of the neck? Ultrasound? A CT scan? what will give you the information you need to
make the diagnosis in this child?

A Brief Look: Rapid Strep Tests: Rapid tests for strep throat are often utilized
in patients where strep is suspected and confirmation is needed. How good are
these tests? A study published in Pediatrics sought to answer just that question.
The authors found that, across the board, these tests have a sensitivity of 86% and
a specificity of 95%, with some tests reporting both sensitivity and specificity in
the upper 90’s (depends on the test that was utilized, the authors tested lots of
kits). Not bad. Overall, rapid test kits are reliable in detecting Group A Strep.
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This celebration originated in ancient Mesoamerica where indigenous groups, including Aztec, Maya and Toltec, had speciﬁc times when they

commemorated their loved ones who had passed away. The arrival of the Spanish conquistadores merged the Roman Catholic holidays of All Saints
Day (Nov 1) and All Souls Day (Nov2) with the native customs.
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Let’s talk a bit about croup. Anyone who has spent in a time in an emergency department, urgent care, or pediatrics office knows the
sound of croup and is pretty well-versed in its etiology, symptomatology, and treatment. But, for those unfamiliar with our little friend,
here’s a brief primer:
Croup (laryngotracheobronchitis) is the most common cause of upper airway obstruction in children and is most prevalent during the
late fall and early winter times of the year. While croup is more common among young children, it has been reported in children as old
as 15 years off age, although highly unusual. Any virus can cause croup, but parainfluenza types 1 and 3 are the most common. The
diagnosis is clinical: upper respiratory symptoms with a classic barky cough (sounds like a seal, or a dog, or my grandfather…take your
pick). The diagnosis is clinical and supportive care is indicated. Corticosteroids (one dose of Decadron 0.6 mg/kg) is a maintain of
treatment. For children with audible stridor at rest or those in respiratory distress, Racemic Epinephrine is the treatment of choice.
Notably, nebulizer Albuterol does not treat pure croup. And that whole steam shower vs cool mist thing? Well, while this is often
recommended to treat croup, there is insufficient evidence to support this. Doesn’t hurt, though!

Back to our patient. You realize that this child’s history is not
suggestive of croup. You think about the differential. He could have
a peritonsillar abscess, even the history of preceding strep infection.
He could have a foreign body (unusual in a 10 year old but not out of
the realm of possibility). What about a mass of some kind, either
neoplastic or anatomic? Tracheitis? Maybe, but he appears to well
for this and his exam doesn’t support this diagnosis. An imaging
test will give you your answer.
Imaging the Stridulous Child
Children with a history and exam suggestive of croup do not need
imaging. Consider Imaging in:
1.

Signs of abscess (drooling, refusing to turn the head, voice
changes, asymmetric oropharyngeal exam).

2. Concern for foreign body (wheezing or croup symptoms without
URI symptoms or fever).
3. Concern for an anatomic issue.

Imaging Modality Choices
Plain Films - cheap and easy to obtain, great for foreign bodies, but otherwise nonspecific.
Additionally, the pre vertebral space (where one would expect to see enlargement due to a
mass or abscess) can be normally enlarged in children, or appear enlarged due to normal
structures (such as lingual tonsils). Also, plain films do not distinguish what an abnormality
might be (unless it’s a foreign body), such as a mass vs an abscess.
CT Scan - the study of choice when evaluating a child who might have a mass or abscess.
CT will distinguish between an abscess, lesion, and can detect foreign bodies as well. The
disadvantage, though, is that it does require intravenous contrast and has more radiation
than plain radiography. Additionally, if a child has a mass that is impinging the airway, this
can potentiate airway compromise and the child can decompensate during an exam.

Beware the child with croup
symptoms (cough, difficulty
breathing) who does not have the
typical associated viral symptoms.
Consider a foreign body!

4. Concern for a mass.
5. No improvement in clinical status despite appropriate treatment
for the working diagnosis.

Nice example of a peritonsillar abscess on
contrast enhanced CT - note the enhancement
seen with contrast (blue arrow).

Here is a plain chest radiograph that was obtained in a child with clinical
croup but was not improving after several treatments with Racemic
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Epinephrine. Note the tracheal narrowing (red arrow) that we often see with
croup. Remember, though, this can be physiologic in children!

It is a time for celebration, commemorating the lives of relatives. Dancing is popular, including La Danze de los Viejitos _the dance of the old men. A
central component to the celebration is the ofrenda, which is a temporary alter built to honor loved ones. Every ofrenda has elements of ﬁre, water,
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wind, and earth. Bread is usually left on the altar.
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The images here show an
abnormal (and pretty obvious)
pre vertebral space (red arrow)
and a normal space. When
obtaining soft tissue films,
positioning is key, to reduce the
appearance of an enlarged pre
vertebral space (the film on the
left has the child in flexion,
the one on the right shows
extension - note how the space

FROM: Univ of Hawaii

FROM: radiopaedia.org

reduces in size (blue arrows).

Back to our patient. You
decide that, given the history
and exam, a contrast
enhanced CT scan is the
study of choice to delineate
what is happening with this
patient. Since you are placing
an IV, you also obtain CBC.
The selected images from the
child’s study are seen on the
right.
It’s no wonder this child was
having throat pain, eventual
stridor, and difficulty
breathing! There is extensive
soft tissue thickening of the
right oropharynx (red arrow)
as well as multiple enlarged
and necrotic appearing lymph
nodes of the right upper and
mid jugular chain (yellow
arrow). Note the appearance
of the trachea (green arrow),
where the mass is up against.
This does not have the
appearance of an infectious
process (see the CT above).

The CBC comes back as normal. Because of the
presence of a potential malignancy, a uric acid is
sent (normal) and an LDH (elevated at 262). Now
what? The child clearly needs further evaluation.
The child will be admitted but in the meantime you
decide to consult Pediatric Otolaryngology and
Pediatric Oncology. The otolaryngologist
recommends examination under anesthesia and
biopsy of the lesion. Further therapy will proceed

The cempasuchil (a marigold ﬂower) is placed on ofrendas and relative’s gravesites, which are usually cleaned for the celebration. Calaveritas de
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azucar (sugar skulls) are baked and also left as oﬀerings to relatives, particularly children. Skulls are seen as a representation of the cycle of life and
are not thought of as symbols of death. The monarch butterﬂy plays an important role, as they return to Mexico during the time of Dia de los
Muertos.

Prior to the biopsy procedure, additional
CT imaging of the chest, abdomen, and
pelvis are done, since this mass looks
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consistent with a malignancy. The images
(not shown) demonstrate some
mesenteric RLQ lymph nodes, but there is
no additional adenopathy, suggesting
these are reactive and not neoplastic. The
child is taken to the operating room and a
biopsy is done, which confirms Burkitt
Lymphoma with c-MYC re-arrangement.
After the biopsy, the child experienced
apnea events and was re-intubated. He
was begun on chemotherapy and a repeat
CT scan (on the right) was obtained 6
days later. Note the decrease in size of
the mass (red arrow) and the ET tube in
place (blue arrow).

Burkitt Lymphoma
This is a highly aggressive non-Hodgkins lymphoma. it
November
2017
is due to a translocation
of the c-MYC
gene on
chromosome 8. There are actually three distinct
clinical forms: endemic, sporadic, immunodeficiency
associated. The exact incidence is not known, but the
most common form of the disease in the US is the
sporadic form. The lymphoma is derived from B cells
and it is not known precisely how the B cells acquire
the translocation. Chronic EBV infection may play a
role, particularly in the endemic form. Most patients
will present with a rapidly growing tumor, which in the
sporadic form is often abdominal, but bone marrow
and CNS involvement can be present. Interestingly, the
abdominal presentation in Burkitt Lymphoma can
mimic appendicitis or intussusception. Diagnosis is
made by pathologic evaluation. Treatment is
combination chemotherapy in pediatric patients.

Case Resolution
Once the diagnosis was confirmed, the child underwent chemotherapy and, as is typically the case for Burkitt Lymphoma, rapid shrinkage of the
tumor was noted. He is currently continuing treatment. Most children with this lymphoma have a good prognosis, as is the case with pediatric nonHodgkins lymphoma pediatric patients. Estimated 5 year survival rate is approximately 85%, overall, with improved survival rates of greater than
90% in Stage I and II cases. Specific chemotherapy is dependent on staging.
Teaching Points
1.
2.
3.
4.
5.
6.
7.

Beware the pediatric patient who presents with stridor. In most cases, when there is upper respiratory symptoms and fever, the diagnosis of croup can be
reliably made and appropriate treatment initiated. Keep in mind that tracheitis, foreign bodies, anatomic abnormalities, and masses can mimic croup symptoms.
Imaging for croup is generally not indicated. In children where the clinical picture does not fit or who are not responding as expected to treatment, consider
imaging. Soft tissue neck X-rays can be helpful in some cases, but contrast-enhanced CT scanning is the study of choice.
When imaging a child with stridor, consider the possibility of airway compromise. If the mass is impinging on the trachea, this is a specific concern. Be prepared
to secure the airway before imaging in high risk children.
The different forms of Burkitt Lymphoma are similar histologically and behaviorally, but are different in epidemiology, and genetic features. Burkett Lymphoma is
more common in the pediatric population than the adult population, and is more common in males.
The tumors associated with Burkitt Lymphoma are rapidly growing and may present in the jaw/face (typically endemic form), abdominal sites (typically the
sporadic form), and lymph nodes (typically the immunodeficient form).
Translocation of the c-MYC gene on chromosome 8 is strongly associated with the condition.
Tumor masses caused by Burkitt Lymphoma rapidly response to chemotherapy (the protocol depends on the stage) and have a good prognosis.
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