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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, feel free to email Robert
Vezzetti, MD at rmvezzetti@ascension.org.

This Month: A child with prolonged emesis can
present a diagnostic challenge. Which patients should
one image? What should one image? The answers to
these questions, and the child’s diagnosis, are contained
in the following pages….

PEM Fellowship
Conference Schedule: March 2019
6th - 10:00 Dog Bites………………….DCMC Plastic Surgery Faculty
12:00 Grand Rounds………………………………Chang (Boston)
3/9 - 3/11 - PEM Fellows Meeting
3/12 - 10:00 Biostats: Epidemiology……………………..Dr Wilkinson
11:00 QI - TBD…………………………….Drs Iyer and Sivisanker
3/20 - NO CONFERENCE SPRING BREAK
3/26 - Journal Club
3/27 - 9:00 M&M…………………………………..Drs Kienstra and Irwin
10:00 Board Review: Cardiopulmonary Emerg……..Dr Ruttan

Simulations are held at the Seton CEC.
Lectures are held at DCMC Command Rooms 3&4.
Locations subject to change.
All are welcome!

Mardi Gras is Tuesday, March 5th!
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St Patrick’s Day, March 17th!

One could say Mardi Gras first arrived in the US with Pierre Iberville and Jean-Baptiste Bienville in the late 17th century, when they
were sent to defend the new territory of Louisiana (Louisiane) which was claimed by Robert Cavalier Sieur de la Salle in 1683. The
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expedition landed 60 miles downriver of what was to become New Orleans on the 3rd of March 1699 (Mardi Gras day).
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Case History
It seems that in the Pediatric Emergency Department, there are themes of the day. For example, some
days it seems that every patient you see has abdominal pain, or cough, or headache, or, in this case,
vomiting. Yep, it’s vomiting day in the ol' Pediatric Emergency Department and you are right in the
middle of it. So it comes as no surprise that the next chart you pick up is a child with….wait for
it….vomiting!
You scan the chart before entering the room. This is a 6 year old male with daily emesis for the past
2-3 weeks. The mother reports that the emesis has been nonbilious and nonbloody. The mother reports
that the child has had these episodes primarily in the morning and that during the day he does not have
any episodes. He has not had fever, diarrhea, abdominal pain, vision changes, apparent weakness or
numbness, or incontinence. There has been no reported weight loss. The mother has noted that the child
has complained of some mild headache over the past week; she is in the ED today because the headache
“got worse”, causing the child to appear to be in significant pain. While the severity of the pain has
improved, he still complains of headache.
You note his vital signs: T - 98.4 HR - 98 RR - 24 BP - 103/69. He is quiet and in no acute distress
and you did observe him ambulating to his room in the ED. His pupils are equal and reactive and there is
no photophobia. His HEENT examination is unremarkable, but he does have slightly dry mucous
membranes. His cardiopulmonary examination is unremarkable. You turn attention to his abdomen (he is
vomiting, after all), which is soft and nontender. There is no organomegaly or distention. He is
nontender without guarding or rebound. His genital examination is completely normal. His neurologic
examination is interesting: he has good/equal tone and strength throughout. His cranial nerves are
grossly intact; his reflexes are equal and intact bilaterally. You attempt to try past-pointing but he states
that his head hurts and he is dizzy. (Dizzy? What does that mean in a 6 year old?) You noted earlier
that he appeared to be ambulating without difficulty, so this is somewhat of a surprise.
Alright. Here is a child with 2-3 weeks of emesis, including in the morning, and little else, other than
some dizziness that is an apparently new complaint. It is doubtful that he has a surgical abdomen, given
the history, but never say never. Does he need imaging? If so, what are you going to image and how?
Bilious emesis
Parents often insist that their
child is having bilious emesis and
sometimes that’s the case. But
more often, it is stomach fluid,
which is a yellow to pale green.
TRUE bilious emesis is a (I dare
say) rather pretty green - as
demonstrated in the picture to the
right - and represents a potential
surgical emergency.

Malrotation
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Classic “corkscrew” pattern!

In 1703 French settlers in Mobile, AL (the first capital of the new territory of Louisiana) , celebrated what was the
first Mardi Gras celebration in the US. Sorry NOLA! In 1711, the first Krewe, the Boeuf Gras Society, was formed.
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The principle concerning symptom in this child is, of course, the daily emesis for which the differential is very
broad. Since the child looks a little dehydrated, you decide to give him IV fluids as well as check some
baseline labwork.
While this is pending, you contemplate imaging. There does not seem to be an immediate surgical cause of the
child’s emesis. You could obtain abdominal imaging, such as plain films, an ultrasound, or even a CT. Although
these symptoms don’t suggest an abdominal etiology, always keep this in mind. See below:

This child with emesis
was found to have a
large, infected,
abdominal lymphatic
malformation.

This child with chronic emesis
and weight loss was
diagnosed with SMA
This child has pancreatoblastoma, which presented
with frequent emesis and chronic abdominal pain.

Syndrome. Note duodenal
compression on this CT scan.

You decide to obtain a
non-contrast head CT
scan. This test is readily
available and requires no
sedation. The actual scan
time is about 1-2 seconds.
Selected images are noted
here. There is a large
fourth ventricular mass
(red arrow) with evidence
of CSF obstruction,
causing ventricular
dilation and obstructive
hydrocephalus (orange
arrows). Now what?

In 1720, the capital was moved to Biloxi, then, in 1723, on to New Orleans (which had
been founded in 1718). Along the way, Mardi Gras celebrations and customs followed.
The first recorded Mardi Gras parade (as we know it today) took place in 1837.
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In light of the CT
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findings, an MRI
(with

Don’t forget Texas! Galveston has its own Mardi Gras celebration which first took

St Louis, originally settled by the French, claims to have the second

1871, with two Krewes parading, the Knights of Momus and the Knights of Myth.

goes back to the the 1760’s, the 1980’s first saw serious parades.

place in 1867, complete with masked ball. A much larger celebration occurred in
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largest Mardi Gras celebration. Although celebration of Mardi Gras
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and without IV
contrast) of the brain
and entire spine is
obtained. Selected
images are noted to
the right. The
previously seen mass is
noted (red arrow);
there is also
leptomeningeal spread
(yellow arrows) at the
periphery of the
cerebellum and in
thoracic portions of
the spine (blue arrow).

Ependymoma

Posterior Fossa Masses: Differential

Here is an example of an ependymoma. These are a
large group of gligal tumors that arise from the
lining of the ventricles or in the central canal of the
spinal cord. In children under 3 years of age they
represent roughly 1/3 of brain masses. On CT
imaging, they appeear as a solid mass with
hetergeneous enhancement; there may be areas of
calcification and cystic areas. They tend to extend
through the Foramen of Luschka and Magendie.
MRI demonstrates isointense to hypointense solid
portions relative to white matter on T1 imaging; on
T2 imaging these lesions are hyperintense relative
to the white matter. With contrast, there is
enhancement that is heterogeneous.

There is a nice mnemoic to keep the
differential of posterior fossa masses in
mind: BEAM
Brainstem glioma
Ependymoma
Astrocytoma
Medulloblastoma
Over 50% of all childhood brain tumors are
found in the posterior fossa. In this case,
the imaging findings are suggestive of
medulloblastoma. This is the most common
brain tumor in pediatric patients and is
exclusive to the cerebellum. Treatment
consists of a combination of:
Surgical resection - to relive increased
intracranial pressure and confirm the
diagnosis; a ventriculoperitoneal shunt may
not need to be placed if surgical resection
is sufficient for alleviation of the increased
intracranial pressure. Total resection is

Astrocytoma
These lesions arise from astrocytes and are either

Astrocytoma
radiopaedia.org

diffuse (most common) or localized. Diffuse
astrocytomas have higher staging grade and a worse
prognosis. It is interesting to note that some
tumors, such as gangliogliomas, have astrocytic
components. These tumors all have different
radiologic findings; treatment and prognosis depends
on individual circumstances.

often achievable.
Radiation therapy - this involves treatment
to the craniospinal axis in an attempt to

Glioblastoma
radiopaedia.org

Glioblastomas

control residual disease and treat

The most common adult primary intracranial

metastasis. In very young children, this

neoplasm. The lesions are aggressive high

treatment may not be used or delayed

grade astrocytomas and, due to their high

secondary to toxic effects
Chemotherapy - used as an adjunct in
older children after resection and radiation.
In younger children this is used after

resistance to therapy, have a poor prognosis.
On imaging, they are seen as having
irregular, thick enhancing margins4 and a

surgery while delaying radiation

central core that is necrotic. About 20% of

treatments.

cases have multifocal disease.

NOLA Mardi Gras Laws: 1. All float riders must be masked. 2. “Flashing” for parade throws is illegal.
While generally tolerated in the French Quarter (and usually utilized by tourists), doing this outside the
Quarter results in arrest. 3. At midnight on Ash Wednesday, the party’s done. Traditionally, this is
symbolized by the police starting at one end of the quarter and walking trough to the other side, announcing
that Mardi Gras is over, followed by vigorous street cleaning.
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Posterior Fossa Syndrome
Roughly 25% of children who undergo surgery for a posterior fossa tumor
will experience a constellation of symptoms, including mutism, ataxia/
hypotonia, and behavioral changes with emotional lability. The exact reason is
unclear, but there are several theories. There are no evidenced-based
pharmacologic treatment recommendations, but there are reports of
Aripiprazole and Zolpidem being successful, as well as behavioral/speech/
occupational/physical therapies. Olanzapine is often used in refractory cases.

Risk Stratification
Depends on extent of the
disease and
risk for
March
2019
treatment toxicity. There are
three group classifications:
1. > 3 yrs of age with
average-risk disease.
2. > 3 yrs of age with highrisk disease.
3. < 3 yrs of age.
Additionally, the molecular
subgroup of the tumor will
impact risk and therapy.

Case Resolution:
The labs from the ED were unremarkable and in light of the imaging results, the child was admitted to the Pediatric
Intensive Care Unit. Decadron was started; Pediatric Neurosurgery and Pediatric Oncology were consulted, as well as
Pediatric Ophthalmology. His pre-op ophthalmology evaluation was unremarkable. The child was taken to the operating
room for tumor resection, which was accomplished. The child remained in the hospital for post-op care; an EVD was
placed and was removed prior to discharge, which was 12 days later. Pathology on the lesion confirmed
medulloblastoma. Leptomeningeal involvement is an ominous prognostic sign in patients with medulloblastoma. A
treatment plan is being devised and the child will continue physical/speech/occupational therapies, as well as following
with Pediatric Oncology and Pediatric Neurosurgery.
Teaching Points
1.
2.

3.
4.

5.

6.

Consider imaging in patients who have chronic emesis. History and physical examination will help determine imaging modality as well as location.
Children with first AM emesis or persistent headaches (especially if the headache is in the morning, wakening the child from sleep, or accompanied
by vision changes, gait difficulties, or other neurologic symptoms) should have neuroimaging as part of their workup. A brain MRI is the preferred
study, but it is appropriate to obtain a non-contrast head CT as an initial screening test to look for hydrocephalus and masses.
Posterior fossa masses have a limited differential in children (think BEAM) and represent a significant portion or pediatric brain tumors.
Neuroimaging of medulloblastoma demonstrates a contrast-enhancing cerebellar tumor in the midline, often compressing the fourth ventricle with
accompanying hydrocephalus. Hypodensity on T1 images and herterogeneity on T2 images is typical. The mass may demonstrate areas of necrosis,
hemorrhage, or cystic changes.
Spinal leptomeninges are a typical site of spread (seen in up to one quarter of patients). Prognosis depends on age (the extremes of age have
worse prognosis), size of the mass, extent of the disease, and metastasis (while extraneural metastasis is rare, its presence indicates a worse
prognosis). Molecular markers help with prognosis prediction.
Treatment depends on the risk-stratification of the patient but involves surgical resection, chemotherapy, and radiotherapy. Most children (75
percent) will survive into adulthood; however, young children (< 3 years of age) have a 5 year survival rate of 40 to 50 per cent.
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