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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

PEM Fellowship
Conference Schedule: August 2019

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 any questions or feedback regarding the
Case of the Month, feel free to email Robert Vezzetti,
MD at rmvezzetti@ascension.org.

7th - 9:00 Medical Errors/Safety Events….Drs Iyer/Slubowski
10:00 Research Design/Overview…………..Dr Wilkinson
11:00 Grand Rounds……………….…………………….TBD
14th - 9:00 Envenomations……………………Drs Earp/Cramer
10:00 US: FAST……………………….…………..Dr Levine
21st - 9:00 Seizures…………….…..Drs Higginbotham/Nassiri
10:00 Chest pain/syncope………….……………Dr Fuller
11:00 Allergy/Anaphylaxis………………………….Dr Iyer
12:00 ED Staff Meeting
28th - 9:00 M&M………………………….Drs Schwartz/DiFabio
10:00 Board Review: ID………………………………..TBD
12:00 Hematology/Oncology Series…………Dr Cramer

This Month: The physical examination of an
autistic child is very challenge for any clinician.
This month, we present an autistic child with
behavioral changes who is also having difficulty
ambulating and seems like something is
bothering him. The cause of these symptoms
turns out to be surprising.

NEW SERIES: Pediatric Hematology/Oncology
With DCMC Pediatric Hematology/Oncology Physicians
Presentation of interesting pediatric hematology/oncology cases
and patient care.

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

Fred McFeely Rogers (1928 - 2003) was the creator, head writer, composer,

Mr Rogers was born in Latrobe, PA. He says he was shy as a child

producer, and host of Mr Rogers’ Neighborhood from 1968-2001.

but “Then I made friends and found the core of me was ok.”
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Case History
You are asked to evaluate a 12 year old male presenting to the Emergency Department with behavioral
changes and difficulty ambulating. The child has a history of autism and speaks limited words with two
and three word sentences but is not otherwise not conversant. He has good motor skills and has not had
difficulty ambulating in the past; he has what the mother describes as normal strength. She also tells
you, in addition to his autism, he has been diagnosed with Sjogren’s Syndrome and MTHFR disorder
(what?). Apparently the child, for the past week, has progressively had difficulty ambulating.
Additionally, he seems to have balance problems and overall weakness/malaise. He also appears “bothered
by something” but the mother is unsure what it might be and the child has not indicated anything
specific. He has not had any known recent trauma, but the mother does tell you that he does bang his
head from time to time and has had computed tomography as well as magnetic resonance imaging of the
head in the past, which have been normal. Two weeks ago, the child had a low grade fever for 1-2 days
that resolved on its own, along with nasal congestion, which also has resolved. He has not had vomiting,
diarrhea or any known ingestions. His mother also reports, oddly, “roving eye movements that have come
and gone” during this time without any signs of apparent seizure activity.
Four days ago the child was evaluated and, at the time, there appeared to be abdominal pain on physical
examination. An IV contrast CT scan of the abdomen and pelvis was performed and was normal, other
than constipation. He was discharged with Miralax and close followup.
You look at the vital signs: Temp - 97.6 HR - 55 RR - 20 BP - 102/68 Sats - 99% (RA). The child is
in no obvious distress and appears to be calmly sleeping. He has no signs of trauma to his head or
anywhere on his body. There are no rashes, lesions, or bruising. His pupils are 4 mm and equal/reactive
bilaterally; you do not note any nystagmus or abnormal eye movements, but he does not like light shined
in his eyes and shunts them; he groans when he does this and goes back to sleep. His tympanic
membranes and oropharynx are unremarkable. There are no obvious meningeal signs and his neck is
supple. His cardiopulmonary examination is normal (the heart rate of 55 is normal for the child, per the
mother). The abdomen is benign. You attempt to have the child sit up; he will not do so and he will not
ambulate. He has equal tone throughout, which seems baseline per the mother and he is moving all of his
extremities with apparent equality, but he seems to have diminished strength globally, although this is
difficult to assess as he will not cooperate with specific strength testing. You can’t assess coordination
or gait. His mother states he seems at his baseline but just weaker than usual and she again points out
the child’s lack of ambulation.
What’s going on with this child? He is not ambulating, has had progressively diminishing strength and
activity, and overall seems not himself. Is imaging in order? It seems so, but what studies will you
obtain?
Mr Rogers goes to Washington: In 1969 funding for public TV was on the chopping block. Mr Rogers spoke
before a Senate committee, chaired by the notoriously gruff Sen John Pastore. By the end of Mr Rogers’ testimony
(6 minutes long), Pastore was speechless and funding was increased from 9 to 22 million.
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His famous sweaters were knitted by his mother; he had over 2

In the opening of his show, there is a stoplight, always on yellow, as a

dozen of them. One, a red one, is on display at the Smithsonian in
Washington, DC.VOL

reminder for parents to slow down and spend time with their children.
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While you’re deciding what imaging test to obtain, you ask the ED nurse to place and IV and you send off some
bloodwork (CBC, CMP, ESR, CRP). Could this child have an infectious etiology (such as meningitis, encephalitis, cerebritis,
or since he won’t walk and appears to be in discomfort, or a myositis, discitis, or osteomyelitis); could have an intracranial
process, such as a mass or hemorrhage? You consider toxicology testing as well, although there is no definitive history to
suggest this as an etiology (still, never say never). You also familiarize yourself with Sjogren’s syndrome and MTHFR
“disorder”.
MTHFR Gene

Sjogren’s Syndrome
This illness is autoimmune in nature, causing dry eyes and
dry mouth, since it primarily attacks lacrimal and salivary
glands, although extraglandular involvement may occur,
involving connective tissues. It is a relatively common
disorder, affecting up to 4% of the population.
Classically, presentation occurs during early adulthood but
can occur at any age. Females are 10 times more likely
to be affected than males. The exact cause is not known
but may be multifactorial. The main gene locus for
Sjorgen’s Syndrome is associated with the major
histocompatibility complex/human leukocyte antigen
region. Treatment is symptomatic and supportive.
Imaging Options in Patients with Mental Status Changes
When acute, new-onset, mental status changes due to a suspected
intracranial process are present, neuroimaging is appropriate. The
American College of Radiology has appropriateness criteria for these
cases. If clinical suspicion for an intracranial process is high, the
cause of the change in mental status is not apparent on physical
examination, and in patients who do not respond to appropriate
management, imaging is appropriate. Here’re your primary choices:
1. CT - First line test in most patients, especially in trauma. Rapidly
performed and generally available; good at detecting intracranial
hemorrhage and most masses. May be considered for infection,
but contrast use may not add much over noncontrast studies.
2. MRI - Not as available in most centers and may require sedation.
MRI has higher sensitivity than CT in detecting ischemia,
encephalitis/inflammatory processes, subtle cases of hemorrhage,
and masses. If occult pathology is suspected, MRI is also useful.
It is common practice to use CT as a first line test, followed by MRI
(with and without contrast) in settings of infection, tumor,
inflammatory processes, or if occult pathology is suspected. In some
patients, for example those with VP shunts, MRI can be used as a first
line imaging test. if available. If not, CT is fine. Use clinical
judgement when deciding whether to use CT or MRI as a first test.

The MTHFR gene codes for methylenetetrahydrofolate
reductase, an enzyme responsible for converting 5,10methylenetetrahydrofolate to 5-methyltetrahydrofolate. This
reaction is part of a multistep process that converts
homocysteine to methionine. Polymorphisms in this gene
produce a wide variety of conditions, including
homocystinuria, anencephaly, spina bifida, heart disease,
glaucoma, and certain types of cancer. The gene is located
on the short arm of chromosome 1. While natural variations
exist, severe deficiency is rare. Patients with 0-20% of
enzyme activity have developmental delays, seizures, and
motor/gait disturbances.

Henrik S C Sjogren
A Swedish ophthalmologist, Dr
Sjogren is known for writing “On
knowledge of keratoconjunctivitis” in
1933, which became the basis of
identifying Sjogren’s Syndrome.

Back to our patient…..
The labwork you sent for returns and is completely unremarkable.
You give the child an IVF bolus, since the mother now tells you the
child has not been taking po well over the past few days. You
consider your imaging options, as you go over the differential
diagnosis again in your head. Could this child have a post
infectious etiology, or even acute disseminated encephalomyelitis
(ADEM)? The history of fever prior to his mental status changes
certainly puts these entities high on the list (although being 12
years old makes ADEM a little less likely). What about an acute
intracranial process, like a mass or hemorrhage theory? He does
not have a prior history suggestive of a mass, such as emesis or
apparent headache, but he is somewhat developmentally delayed
with speech, so this may have been hard to pick up. CT may not be
a bad idea, since the child is having acute (albeit over the past
week) mental status changes. Could this be meningitis or
encephalitis? A lumbar puncture would be nice to have, but this
patient will clearly need sedation. If he is going to have an MRI,
then he will need sedation for that as well Hmm; you could
3 get
two studies with one sedation. You decide to go with an MRI and
lumbar puncture.
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Seen here are selected
images from the child’s
AUGUST
2019
MRI. There
is extensive
right cerebellar infarction
with right parietal occipital
and right temporal occipital
infarction (red arrow);
there is hydrocephalus,
mass effect on the 4th
ventricle, and herniation of
the tonsils through the
foramen magnum (yellow
arrow). An MR neck
angiogram and angiogram
of the Circle of Willis show
abnormal signal consistent
with vertebral artery
dissection (purple arrow).
That can’t be good. What
are the next steps with
this patient?

Here we have a couple of nice images of the CT angiography study.
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One of Mr Rogers’ biggest fans was Koko, a gorilla who learned American Sign

Mr Rogers was on a subway car on his way to a meeting. He didn’t think he

Language. She watched his show regularly and, when they met, Koko took off Mr

would be recognized but he was. The entire car broke into song, singing his

Rogers’ shows, imitating what she had seen on his show so many times before.

show’s theme “It’s a Beautiful Day in the Neighborhood.”

VOL 6 NO 8

AUGUST 2019

Pediatric Vertebral Artery Dissection
Vertebral artery dissections are not common in pediatric patients and a high index of suspicion is needed to make the
diagnosis, which can be difficult. They are divided into Extracranial Dissection and Intracranial Dissection. Cervical
manipulation is significantly associated with vertebral artery dissection. Initial symptoms can mimic those of a
concussion: headache, dizziness, vomiting. Focal neurologic findings, such as hemiplegia, facial palsy, gait
disturbances, speech difficulties, and swallowing difficulties should alert the clinician to the possibility of vertebral
artery dissection. Altered mental status has also been reported in patients with this injury. Spontaneous dissection is
very rare and most cases are due to trauma (usually blunt) but connective tissue disorders, such as Ehlers-Danlos
Syndrome, Marfan Syndrome, and fibromuscular dysplasia have been associated with spontaneous vertebral (and
carotid artery dissection. Treatment is dependent on the location of the dissection. If the dissection is limited to the
extracranial space, anticoagulation (there are various regimens) is usually employed. If there is intracranial extension,
anticoagulation is typically not utilized due to the risk of subarachnoid hemorrhage and arterial coiling may be used.

Case Resolution:
Pediatric Neurosurgery was immediately consulted while the MRI studies were being completed, once it the clinical situation became
apparent. The child was taken to the operating room and underwent bur hole for an external ventricular drain insertion and a
decompressive craniectomy with duraplasty. He tolerated this procedure well. He was then admitted to the Pediatric Intensive
Care Unit. Repeat imaging (a fast acquisition MRI) post-operatively showed stable hemorrhage and decreased mass effect. He
began to clinically improve but continued to have cerebellar deficits. The EVD was removed on post op day 7 and he was
transferred out of the PICU on post op day 8. Rehabilitation Medicine was consulted and an occupational/physical therapy program
was recommended and initiated. Approximately two weeks after his surgery, he was transferred to Rehabilitation to continue a
PT/OT regimen. He has gradually improved overall and is ambulating with assistance. The etiology of his infarction was not
completely determined, but trauma is suspected, given his history of head banging.

Teaching Points
1.

Neuroimaging may be appropriate in children with acute mental status changes, especially if there is no clinically apparent cause.

2.

The diagnosis of vertebral artery dissection can be difficult. The majority of causes of vertebral artery dissection is due to trauma; there are
conditions that predispose children to dissection, which should be considered in the differential diagnosis of children with these conditions
presenting with nontraumatic neck pain and neurologic findings.

3.

Consider the presence of vertebral artery dissection in children who have sustained neck trauma who present with neck pain, focal neurologic
deficits, (such as hemiplegia or facial palsy), and gait disturbances. Speech or swallowing abnormalities can also indicate a dissection.

4.

Early symptoms of dissection can mimic concussion, such as headache, dizziness, vomiting, or confusion.

5.

Strongly consider imaging in children with progression or worsening of their symptoms after a head and/or neck injury. Noncontrast head
computed tomography is a good initial screening tool and is a first line imaging test. MRI may be employed as a secondary test if the CT is
abnormal and further delineation of pathology is needed or if the CT scan is normal and a strong clinical suspicion exists for an intracranial
pathology.

6.

Cerebral vessel imaging can be accomplished with CT angiogram or MR angiogram. Availability is often institution dependent.

7.

Unsure about which imaging modality to employ? Ask. Have a conversation with your local neuroradiologist about which imaging test to employ.
Remember to make clear what you are trying to either rule in or out and provide any historical or physical exam information that might be
helpful.
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