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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@seton.org.
This Month: Diplopia! There’s a symptom that no one
wants to have. The differential is broad and imaging is
needed in selected patients. This month, we have a child
with diplopia, the cause of which is very important to
detect and treat. Additionally, in honor of politics (yes,
we’re all sick of it), enjoy some inaugural historical trivia.

Conference Schedule: February 2017

1st - 9:15 GU Trauma/Scrotal Disorders…..Drs Levine and Harrison
10:15 Pediatric Cardiology/Arrhythmias……………………Guest
11:15 Patient Handoffs…………………………………….….Dr iyer
8th - 8:00 Children with Special Needs…………………………..Dr Iyer
9:00 Simulation Neuro/Complex Medical……………Sim Faculty
15th - 9:15 Adult Emergencies in the PED.…Drs Pittman and Friesen
10:15 Basic Peds for Em Folks…………Drs Vezzetti and Yanger
11:15 Rads Rounds: Vomiting……Drs Vezzetti/Salinas/Truong
12:00 ED Staff Meeting
22nd - 9:15 M&M……………………………………Drs Earp and Schwarz
10:15 US: US Guided Line Placement……Drs Levine and Gorn
12:15 Research Update………………………………Dr Wilkinson

Simulations are held at the CEC at UMC
Brackenridge.
Lectures are held at DCMC Command Rooms 3&4.
Locations subject to change.
All are welcome!
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Andrew Jackson had what is arguably the wildest inauguration party in history. Between 10, 000 to 20, 000 people showed up.
According to Margaret Smith (a Washington society figure): “But what a scene did we witness! The Majesty of the People had
disappeared, and a rabble, a mob, of boys, men, women, children, scrambling fighting, romping. What a pity what a pity! No
arrangements had been made no police officers placed on duty and the whole house had been inundated by the rabble mob.”
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Case History
Respiratory season has really ramped up in the Pediatric Emergency Department! Lots of coughs,
congestion, fever, post tussle emesis…oh my. You’re a little surprised when you pick up the next
chart. It is a 6 year old male who has been complaining of double vision for the past 2 weeks.
You speak to the mother and began to gather your history. She states that the child, who is
quite articulate, began to complain of double vision 2 weeks ago. She states that there has been
no history of trauma, headache, vomiting, difficulty ambulating, apparent numbness or weakness,
and he has no other complaints. The child is fully immunized and has always been healthy. She
tells you that he completed a course of Zithromax approximately 2 weeks ago for right otitis
media. He seems to have gotten better from that illness, because he has no ear pain or
discharge.
On exam, you note his vital signs: Temp - 98 HR - 75 RR - 20 BP - 123/65 Sat - 99% (RA).
You examine him and find a very well-appearing, nontoxic, interactive child. He is in no distress.
His exam is shows mild right mastoid tenderness without auricular displacement. You start his eye
exam, which you pay very close attention to. You note that his pupils are equal, round, and
reactive bilaterally. His extraoccular muscles are intact except for a very mild, difficult to
notice, right lateral rectus palsy. He is not proptotic, there is no hyphema, and no photophobia.
You do a good neurologic exam and there are no other concerning findings. You ask the child to
take a visual acuity test and he complains of diplopia when trying to look at the eye chart.
Since it is early in the day, you call the on call Pediatric Ophthalmologist, who graciously tells you
to send the child over to the office now for evaluation. You do so and that is that; time to move
on to the next patient.
You’re surprised to see that several hours later, the child re-appears, this time with a note from
the Ophthalmologist. The note reads that he detected right sided papilledema, and recommends
admission for further workup. The child’s mother is quite concerned. You are too, as you wonder
if you need to obtain imaging. If so, CT? MRI?

Need to try a visual acuity test in a
young child? You don’t need the
traditional eye chart (the one with all
the E’s in different positions). There are
lots of varieties of pediatric eye charts
out there and any school age child can
use accurately. Normal visual acuity in a
6 year old (or older) is around 20/30.
George Washington's
inaugural address was
the shortest inaugural
Page 2
address at 135 words.
(1793).

Except for Washington's first inaugural, when he was sworn in on April 30, 1789, all presidents until 1937 were inaugurated in
March in an effort to avoid bad weather. The 20th Amendment to the Constitution (passed in 1933) changed the inaugural date to
January 20. Franklin Delano Roosevelt's Second Inauguration was the first to have been held on that date.
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Papilledema

Papilledema is edema of the optic disc. Normally, the disc margins are
sharp, but in papilledema, the margins are blurred. Most commonly, the
finding is bilateral and is often caused by increased intracranial pressure.
This increase can result from brain lesions, pseudo tumor cerebri,
hypervitaminosis A, Guillan-Barre Syndrome, Chiari malformations, Lyme
Disease, Medulloblastoma, glaucoma, cavernous sinus thrombosis, and
optic neuritis, just to name a few. The optic nerve sheath is continuous
with the subarachnoid space; increased pressure is transmitted through
the nerve. Increased pressure causes protrusion of the optic nerve in this
location, leading to disc bulging and indistinct disc margins.
A good eye exam is essential in any child presenting with eye complaints.
Obviously history is important. If there is trauma, always assess for
hyphema, periorbital edema, lacerations/abrasions with fluroscene, and
check a visual acuity if possible. In any child with eye symptoms, knowing
which muscles do what is important as well (remember that from school?)
A focal finding can help one determine if there is a neurologic issue
causing the child’s symptoms. It’s also helpful to remember the nerves that
innervate these muscles.

Fluroscene staining of the
eye. Tetracaine or normal
saline is used to wet the
strip, which is then touched
(gently) in the lower lid or
used as drops from the strip.
A Wood’s Lamp is used to
highlight areas of abrasion
or ulceration.

To the left, you can see a
hyphema which is a collection
of blood in the anterior
chamber of the eye. To the
right, a positive fluroscene
stain test.
IN 2009, President Obama used two bibles in his inauguration:
one owned by Abraham Lincoln and the other by Rev Martin
Luther King, Jr.
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What’s with the different flags at the Capitol? The center flag is the current US flag; the flags on the extreme right and
left are”Betsy Ross” flags, which made their appearance in the 1790’s; the two flags to the immediate right and left of
Nothe2US flag are 13 star flags, representing the original 13 colonies.
FEBRUARY 2017

This patient has concerning symptoms, doesn’t he?
The presence of diplopia is one big red flag, as is the
ophthalmologist’s finding of papilledema.
The differential diagnosis of diplopia is also something
to consider. Diplopia may be either:
Binocular - typically the result of strabismus, which may
be due to either esotropia or exotropia. This causes
misalignment of the fovea, resulting in the brain
miscalculating the visual direction of where an object
is., relative to the fovea. The fovea of one eye
corresponds to the fovea of the other, producing the
perception that two objects are present in the same
space.
Monocular - occurring only in one eye, but the
physiology behind the diplopia is the same as in
binocular diplopia.

Above - esotropia
Below - exotropia

The brain tries to protect against diplopia. It will
suppress the image from one eye; this is especially
present in childhood. Sounds neat, but doing so
eventually results in amblyopia in one eye.
Causes, in broad categories include: Ophthalmologic,
infectious, traumatic, autoimmune, neurologic, and
neoplastic.

One common treatment for amblyopia - patching the
dominant eye

Our patient clearly does not have either eostropia or
exotropia. He is not febrile, and there is no history of
trauma. Could he have an intracranial lesions causing
his symptoms? If so, consider that pediatric brain
lesions are not uncommon. While supratentorial and
intratentorial tumors occur with equal frequency,
supratentorial tumors are more common in children
under 2 years of age, infratentorial tumors are more
common in children from 2-10 years of age.
Location of the tumor can narrow the differential down
as to what the lesion is. For example:
Supratentorial Tumors: Astrocytomas,
Oligodenrogiomas, Craniopharyngiomas, Choroid
plexus carcinomas, ependymomas, and germ cell
tumors.
Posterior Fossa Tumors: This is a more common
location for pediatric tumors and include
medulloblastomas/PNET, cerebellar astrocytomas,
brainstem gliomas, and ependymomas.

In 1925, Chief Justice William Howard Taft swore in
President Calvin Coolidge, 12 years after Taft himself
had served as the nation's 27th President.
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In 1961, a short circuit in wiring under a lectern started a
small fire during the invocation at John F. Kennedy's
inaugurationVOL
ceremony.
4 NoThe
2 flames were quickly put out.

FEBRUARY 2017

Here are a couple of examples of
intracranial lesions that can cause
headache, vision changes, vomiting,
and focal neurologic findings that you
don’t want to miss. The image on the
far right is a supratentorial lesion, a
craniopharyngioma. The image to the
immediate right is an example of a
posterior fossa tumor, a
medulloblastoma.

Courtesy: radiopaedia.org

Courtesy: Univ of Virginia

As you see your patient for a second time today, you start to consider what may be causing unilateral
diplopia in this child, along with a mild lateral rectus palsy. While it is unlikely that he has an
intracranial lesion, it is certainly a possibility and, given his concerning symptoms, you opt to image
him.
A non contrast CT scan is a quick (about 1 second) and easy imaging modality to obtain to screen for
a tumor, as well as evaluate the ventricles. A selected is seen on the left. The intracranial contents
are normal. However, what of the mastoid tenderness? Could this child have mastoiditis? His
auricle is not displaced, but early in the course of the disease this may not be the case.
Because of the mastoid tenderness, you also obtain an IV contrast study of his auditory canals.
There is right mastoid thickening (yellow arrow) compared to the left, although the left is thickened as
well. There is also thickening of the sphenoid and nasal sinuses (red arrow). There does not appear
to be extension beyond this, however, there is narrowing of the right sinus (blue arrow). This is
consistent with mastoiditis and possibly an abscess. He also has sinusitis (green arrow).

Poor President Harrison! He holds two records: the longest inaugural speech
( well over two hours) and the shortest term in office (32 days). After his cold
January Washington DC inauguration, he contracted pneumonia and died.
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An estimated 1.2 million people attended Lyndon B. Johnson’s
inauguration. President Obama drew a record 1.8 million in 2009.
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Here are some classic examples of mastoiditis on CT (left) and MRI (right). This is
most frequently due to bacterial infections; Strep pneumoniae and Haemophilus cause
the majority of these infections. If mastoiditis is suspected, the CT with IV contrast is
the initial imaging test of choice. Findings on this imaging modality include
opacification of the mastoid air cells (which can be found in association with AOM, by
the way) and erosion of the air cells, sometimes into adjacent bone (this is the
important feature when treating mastoiditis as opposed to AOM). If a complication is
suspected, then MRI is a good imaging choice. Complications associated with
mastoiditis include a subperiosteal abscess, Bezold abscess, Labyrinthitis, Petrous
apicitis, and intracranial complications (meningitis, subdural empyema, cerebral
abscess, dural sinus disease, facial nerve dysfunction).
So, there does appear to
be mastoiditis with
possible abscess. A big
concern, though, is this
child’s diplopia and
rectus palsy. This is
likely related to the
mastoiditis; the child,
after all, treated for otitis
media. The other
concern is the thinning of
the sinus, which could be
due to thrombosis. This
child needs and MRI with
and without contrast.
Below are selected
images of the MRI study.

A Bezold abscess, which is erosion of an infection through the
cortex medial to the attachment of the sternocleidomastoid,
extending into the infra temporal fossa. Internal jugular vein
thrombosis is a known complication.
FROM: radiopaedia.org

Here is a selected MRI image. There are
no lesions, the ventricles are normal,
and overall the brain is unremarkable.

In order to better view the cerebral vasculature, venography was on
with this patient’s MRI. Here are selected MRV images. There is
narrowing of the proximal right sigmoid sinus with narrowing of blood
for (red arrow). This is concerning for a clot within the sinus.
Diagnosis: Otitis media with venous sinus thrombosis.
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Schematic of the cavernous sinus
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Here is a very dramatic MRV of a
cavernous sinus thrombosis; there is
VERY diminished flow through the left
cavernous sinus.
FROM: medscape.com
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Cavernous venous thrombosis is the formation of a blood clot in the cavernous sinus, typically due
to infection in the ears, nose throat, or mouth. Staphylococcus and Streptococcus species are the
usual organisms. Symptoms can vary, but can present as intracranial hypertension syndrome
(headache, papilledema, vision changes), encephalopathy, or focal findings. Thrombi isolated to the
cavernous sinus usually present (as in our patient) with ocular findings (muscle palsies, pain, visual
changes), but depending on where a thrombus is, symptoms can vary widely (for example, a
thrombus in the lateral sinus produces tinnitus and headache).

Case Resolution
Our patient was admitted. Pediatric Otolaryngology and Pediatric Hematology were both consulted. He was begun on Ceftriaxone and
Clindamycin. Additionally, Lovenox was started as well. Given the presence of mastoiditis and a likely abscess, Pediatric
Otolaryngology felt that taking the child to the operating room for drainage was appropriate. This was done, and beta lactase resistant
Moraxella grew from the cultures. He was continued on Ceftriaxone, Clindamycin, and Lovenox for the next few days. At discharge, he
was sent home on Augmenting and Ciprofloxacin. He did well during his hospital stay. He followed up with Pediatric Otolaryngology
and Pediatric Hematology. He did have a followup MRV 2 months later, which demonstrated improvement, with improved blood flow
and resolution of the mastoiditis and improved sinus aeration. There was no re-accumulation of the abscess.

Teaching Points
1.

Diplopia and vision complaints in children have a wide and varied differential diagnosis. Significant historical points should include
headache, vomiting, vision changes, recent infection, and trauma.

2. A good eye exam goes a long way! If there are problems with a patient’s visual acuity, the presence of eye muscle palsy, or
papilledema (hard to see, I admit it), then imaging may be indicated.
3. Cavernous sinus thrombosis is not common, with an incident quoted in the literature to be 1.5 per 100,00 patients annually. This
disease is more common in the pediatric population, though. Risk factors include hyper coagulable conditions, infection of the
ears/nose/throat, trauma, and dehydration (primarily in neonates).
4. Clinical symptoms of cavernous sinus thrombosis is dependent on the location of the thrombus and can be highly variable.
Headache and neurological deficits are common presentations. A history of recent ENT infections in the context of appropriate
physical exam findings should alert the clinician to the possibility of this condition.
5. Imaging options include CT (with IV contrast, although this can be normal in up to 1/3 of patients and findings may be
nonspecific), or MRI/MRV (the preferred imaging modality and the most sensitive).
6. Cavernous sinus thrombosis is potentially life-threatening and needs to be treated immediately. Before antibiotics and surgery,
the mortality was approximately 80%. Consultation with Pediatric Otolaryngology and Pediatric Hematology is essential.
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