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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: Vomiting is a symptom that is
frequently encountered in pediatrics. Unfortunately,
the differential diagnosis of the vomiting child is
broad and varied; fortunately, the etiology is usually
benign. But how does one approach the child in this
month’s case, who seems to not able to stop vomiting?

Conference Schedule: February 2018
7th - 8:00 Shock…………………………….Drs Ruttan and Irwin
9:00 Sim: Shock………………………Simulation Faculty
14th - 9:00 Traumatic Upper Extremity Injuries……..Dr Berg
10:00 Traumatic Lower Extremity Injuries….…Dr Berg
11:00 PEM Radiology: Musculoskeletal Imaging
12:00 PEM Staff Meeting
21st - 9:00 M&M……………………….Drs Berg and Arredondo
10:00 Board Review………………………………..Dr Yee
24th - 26th - PEM Fellows Conference
28th - 9:00 Active Shooter in the ED………………….Dr HIll
10:00 Vaccine and Wound Prophylaxis…Dr Whitaker
11:00 Grand Rounds: TBA…………………….Dr Wallin
Guest Speakers :
Dr Dina Wallin, MD
Attending Physician, PEM, UCSF
Dr Guyon HIll, MD
Attending Physician, PEM, USA
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Simulations are held at the Seton CEC.
Lectures are held at DCMC Command Rooms 3&4.

Valentine’s Day - originally a day to celebrate the feast day of St Valentius,. Not much is known about
him but legend has it that he performed weddings for Roman couples against the orders of the emperor.
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Case History
Flu, flu, everywhere! That’s pretty much what you’ve been seen the Pediatric Emergency Department this
month. There has been in scattered viral upper respiratory infections, otitis, urinary tract infections, and
occasional trauma. There has also been an uptick in viral gastroenteritis, which appears to be the next patient
that you are going in to see. The chief complaint on the chart is vomiting. No sweat….viral! Some Zoran and
discharge home, until you start to speak to the family and get more of the story.
You learn that this is a 2 year old female who has had relatively daily emesis for the past 4 months.
Initially the emesis looked like “spit up”per the parents, but then has become steadily more voluminous and
forceful, especially over the past month. The child had an eventful prenatal course and delivery; she has always
been healthy. The emesis, which as always been nonbilious and nonbloody, has not been related exclusively to
eating or drinking. The parents report that initially the child had episodes of days of emesis that would resolve,
but now has become daily. The episodes over the past 2 months have become more common in the morning.
They note that the child has had a 5 pounds weight loss over the past 3 months. There has been no fever,
diarrhea, obvious abdominal pain, obvious headaches, rashes, sick contacts, or travel.
The child had first been diagnosed with a viral infection at the onset of the emesis. When symptoms
persisted, she was placed on Zantac by her pediatrician, but the symptoms did not improve. Diet modification was
tried as well (eliminating dairy from the diet on the supposition that this was possibly a milk protein allergy) but
this also did not help with the symptoms.

Several months ago she was hospitalized for dehydration and had

normal bloodwork (CMP, CBC, UA) and plain abdominal imaging. She was then referred to Pediatric
Gastroenterology, who evaluated the child with celiac serologies and endoscopy, which were both normal. She
had an Upper GI Series that was normal. Prilosec and Cyproheptadine were added and she was closely
observed.
She then presented to an outside Emergency Department last week for worsening emesis. She was
diagnosed with a viral infection and placed on Zofran, but the emesis continued. On you evaluation in the ED you
note her vital signs are normal. She is slightly pale but overall well-appearing. She has a completely benign
abdominal examination, demonstrating no masses/tenderness/distention. Her neurologic examination seems normal
you notice that the child seems to have difficulty grasping objects. In fact, on closer inspection, you think you
might see a hand tremors. You ask the parents if they have noticed this too and they tell you that, in fact, they
have noted that the child has had difficulty feeding herself for the past 2 weeks. Now what?

Is Zofran Safe for Vomiting Children?
The short answer is yes, for the majority of children Zoran is a safe medication to help mitigate nausea and vomiting in
children. There are a few caveats, though. Zoran should not be given to children under the age of 3 months, as cardiac
arrhythmia's have been reported in this age group with the use of Zofran. Zorfan is also not recommended in children
PAGEcondition,
2
with known cardiac rhythm disturbances. Zofran has not been proven to mask symptoms of a more serious
such as a surgical abdomen . It has been proven to provide effective relief in the majority of pediatric patients, so go
ahead and use it!

In 1537, King Henry the Eighth declared
that February 14th was a holiday.
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Every Valentine`s Day, the Italian city of Verona receives

approximately 1,000 letters that have been addressed to Juliet.
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A word about developmental milestones…
You might think that developmental
milestones have no importance in the
evaluation of children in the pediatric
emergency department but that is not the
case! This child, for example, has lost the
ability to feed herself, something a 2 year
old child should be able to easily do. That
alone is an issue that needs investigating.
Milestones also help clinicians explain
procedures to children at an age
appropriate level and help obtain a good
history. This is especially important in
cases of trauma, where an injury does not
match the developmental age of the child.
Learn a few milestones for every age!

The differential diagnosis of vomiting is
children can be daunting but a good history
and physical examination can help to narrow
it down considerably. Vomiting associated
with fever and diarrhea is most often viral in
nature and most often self-resolving. In the
context of abdominal pain, consider a
surgical cause. Don’t forget to examine the
genitalia, especially in males, as testicular
torsion (or ovarian torsion in female patients)
can present with vomiting and abdominal
pain. Metabolic causes are most often seen
in infants. Another consideration would be a
neurologic cause. It is not uncommon for an
intracranial mass to present with intractable
vomiting.
Imaging the child with emesis: this will depend on history and physical examination. In children where bowel obstruction is a
concern, plain 2 view imaging of the abdomen is a good first modality. Ultrasound is useful for pyloric stenosis, intussusception, or
appendicitis. Ultrasound is also useful to evaluate testicular torsion and ovarian torsion. An Upper Gastrointestinal Series is
appropriate in cases of severe GERD or if there is a concern about an anatomic issue (like a vascular ring or sling). Consider
neuroimaging in the child with intractable or persistent vomiting, or if a child has neurologic symptoms. In most settings, a non
contrast head CT is appropriate but this may not identify small lesions or posterior fossa lesions (especially if they are small). A
normal CT is reassuring, but in most cases an MRI of the brain, both contrast and on contrast enhanced, can provePAGE
useful,2especially
if there are lesions that a CT may miss.

On average there are 1 billion cards sold on Valentine’s Day, 50 million

Penicillin introduced on February 14th, 1929.

roses given, and 36 million heart shaped candy boxes sold.

VOL 5 NO 2

February 2018

Well, with this child’s concerning history of now daily emesis and a report
of losing a developmental milestone, you decide to obtain neuroimaging.
While a brain MRI with and without IV contrast enhancement would be
ideal, this would require sedation for the child and her NPO status does not
allow for it. The most rapid neuroimaging test that you can perform at this
point is a non contrast enhanced CT scan of the brain. This test will take
about 1 second to perform and will require no sedation.
Selected images are seen to the immediate and lower right. There are
concerning finding indeed. There is hydrocephalus with ventricular
enlargement (yellow arrow) most likely obstructive secondary to a large
fourth ventricle mass, measuring 4 x 5 x 5 (red arrow) that is heterogenous
in nature and has some calcifications (blue arrow). As the child comes
back to the Emergency Department, you place and IV and obtain baseline
labs (CBC, CMP, LDH, Uric Acid, Type and Screen, Coagulations studies).
You ponder what to tell the parents, but also what is the next step in
imaging as well as management. The answer to the latter question is clear:
an MRI with and without IV contrast, which the child undergoes later in the
day. Selected images from this study are seen below. The mass is again
noted, causing obstructive hydrocephalus. There is increased T2 weighted
signal in the white matter of the lateral and fourth ventricles (brown arrows)
and brainstem compression is noted (orange arrow).

Posterior Fossa Masses: These differ in children compared to adults. The
most common are pilocytic astrocytomas, but meduloblastoma, ependymoma,
teratoma (especially infants), and atypical tertoid/rhabdoid tumor are other
considerations. Overall 50% of brain tumors in children are found in the
2 in the
posterior fossa. This child will need surgical intervention, PAGE
especially
presence of obstructive hydrocephalus. Pathology will help identify what this
mass is.

The ﬁrst Valentin’s candy box was invented by Richard Cadbury in the late 19th century.
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Typical Teratoid/Rhabdoid Tumor
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Astrocytoma
FRom: radiopaeidia.org

Post operative CT scan
demonstrating the resection of
the tumor (red arrow) and
placement of a VP shunt
(yellow arrow). There
ventricles are still dilated (blue
arrow) but improved.
Atypical Teratoid/Rhabdoid Tumor: This is an uncommon highly malignant tumor occurring most often in children under the age of 3 years old. Half are
infratentorial in location. This lesion is often mistaken for medulloblastoma. Symptoms include vomiting, headaches, nausea, and, especially in older children,
ataxia/balance issues. CSF seeding is common at presentation. On CT imaging, the mass presents as an iso dense to hyper dense mass and there are often
calcifications. On MRI, the mass is iso to hypotenuse on T1 images while the T2 weighted signal is variable. These tumors are aggressive and less responsive to
treatment. Treatment options include surgical resection, chemotherapy, and radiation (usually avoided in children under 3 years old). The overall prognosis os poor,
and younger age is a predictor of poor outcome. The median survival for patients under 3 years old is 3 to 6 months; in older children it is 12 months.
Posterior Fossa Syndrome: This is a constellation of symptoms including mutism/reduction in speech without alteration in level of consciousness
1-2 days following surgery for posterior fossa tumors. Patients can speak following surgery but loose this ability shortly thereafter.
Accompanying this is ataxia and hemiparesis. Mode lability and poor oral intake are common. The duration can be for weeks and severity of
broad. The etiology of the syndrome is unknown. There is no specific treatment, other than rehabilitation. It was first described in 1985.

Case Resolution: After admission to the Pediatric Intensive Care Unit, the child was evaluated by multiple pediatric subspecialities, including
Neurosurgery, Oncology,Ophthalmology, and Physical Medicine and Rehabilitation. Decadron was given and an EVD was placed to mitigate the
hydrocephalus. She did undergo craniotomy with resection of the tumor. The pathology report did confirm that this was an Atypical teratoid/
rhabdoid tumor, Grade IV. She developed hydrocephalus post craniotomy and had a VP shunt placed. After her PICU stay, she was transferred to
the Inpatient Rehabilitation Unit where she underwent physical and occupational therapy, including treatment for posterior fossa syndrome. Her
prognosis remains guarded but she continues to work with Pediatric Oncology and Pediatric PM&R.
Teaching Points
1. Beware the vomiting child! While most emesis in children is due to a viral etiology or, in the case of infants, reflux or overfeeding, keep an open mind to other
causes.
2. Imaging the vomiting child depends on history and physical examination findings. If an intestinal/abdominal organ issue is suspected, then plain imaging of the
abdomen (a two view abdomen) is a reasonable first step, especially when evaluating for a bowel obstruction or evaluating for free abdominal air. Consider
ultrasound when entertaining the diagnoses of appendicitis, pyloric stenosis, or intussusception, in addition to gallbladder or hepatic concerns. Abdominal CT
imaging should be reserved for children in whom appendicitis with or without perforation is suspected or severe abdominal pathology. In both cases, Pediatric
Surgical consultation is suggested.
3. Neuroimaging should always be considered in children with worsening/progressive emesis, especially with treatment failure for gastrointestinal pathologies (ie
reflux), or there are historical or physical examination findings suggesting a neurologic etiology. (In fact, Pediatric Gastroenterology had scheduled outpatient
neuroimaging of the child but she acutely worsened, prompting the ED visit).
4. Atypical Teratoid/Rhabdoid tumor is a rare and highly aggressive lesion with a poor prognosis.; treatment is surgical as well as with chemotherapy or radiation.
Complications from surgical intervention for any child with a posterior fossa tumor include the development of posterior fossa syndrome.
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