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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: While the weather is heating up, we
thought we would present a case that gets to the
“heart” of why vigilance and keeping a broad
differential diagnosis is important. Special thanks to
Dr Nina Singh, PEM Fellow, for this case! We hope you
enjoy it….

PEM Fellowship
Conference Schedule: June 2018

6th - 8:30 ENT Emergencies………………………………Drs Arredondo and Earp
10:00 Cardiovascular infections………..…………Drs Arendondo and Berg
11:00 Cervical Spine/Neck Injuries………..…….Drs McClung and Keinstra
13th - 9:00 QI: Healthcare leadership/patient experience…..Drs Singh and Iyer
10:00 FUO and Kawasaki’s Disease……………..Drs Sivisankar and Allen
11:00 Abdominal Surgical Emergencies……………………..…Dr Schwarz
20th - 9:00 Community Acquired Pneumonia……………………………..Dr Allen
10:00 Dental and facial trauma……………………………………..Dr Remick
11:00 Procedural Sedation………………………..Drs Schwartz and Singh
12:00 ED Staff Meeting
27th - 9:00 M&M………………………………………….Drs Pittman and Sivisankar
10:00 Board Review: HEENT……………………………………….Dr Keinstra

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

Need to brush up on ECG reading? Then check out ECG
Rounds held quarterly at DCMC! These case-based
sessions are organized by our own Dr Cat
Yee, 2
PEM
PAGE
Attending, and held with the wonderful support of DCMC
Pediatric Electrophysiologists.

“Wounds my heart with a monotonous languor.”

-BBC message for the ranch Resistance informing D Day was on

“They’re murdering us here. Let’s move inland and get murdered.”

June 6th, 1944 - D Day

-Col Charles Canham, 116th Inf Reg, on Omaha Beach
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Case History
It’s a fairly typical Summer day in the Pediatric Emergency Department. Lots of fractures, lacerations,
bumps, bug bites, falls, scrapes, etc. Except for the next patient that you are going to go and see. As
you pick up the chart (a transfer from an outside Emergency Department) and make your way to the
room, the ED nurse tells you that the patient looks pretty sick. You decide to listen to your nursing
colleague and pick up the pace on your way to the room.
When you arrive, you find out that she was right; he does look pretty sick. You quickly scan the chart
and the patient. You see that he is a 16 year old male and he is having fatigue and difficulty
breathing. A quick review of his vital signs gets you concerned: While he is currently afebrile (temp
of 98.7), he has a heart rate of 130, a respiratory rate of 24, an oxygen saturation of 98% on 4L nasal
cannula, and a blood pressure of 86/57. Yikes!
You get more of a history from the patient and his mother. They tell you that about one month ago,
the patient developed cough, which was worse at night and in the early morning. The cough was not
associated with activity but they have noticed that the patient seems to fatigue more easily and having
episodes of diaphoresis without strenuous activity. Three weeks age he developed hemoptysis as well
which lasted for one week but has since resolved. He has not had chest pain or difficulty breathing
with activity but he admits, he is not very active to begin with (no sports and very little exercise). He
has not had fever, vomiting (although this started today, nonbilious/nonbloody), abdominal pain; he did
have a few episodes of loose/watery/nonbloody stools last week for a few days but this has resolved.
There is no reported wheezing, rash, facial edema, or extremity edema. He states that his cough is
worse when laying down and he does seem to endorse orthopnea over the past few weeks.
You examine the patient, who is in obvious respiratory distress. Notable findings on his exam include
tachycardia and a possible gallop, but it is difficult to tell. He has no murmurs but his precordium is
hyperactive; it is hard, because of body habitus, to tell if this patient has a displaced PMI (weight is
93 kg). He has bibasilar crackles on his pulmonary exam. It is hard to discern hepatosplenomegaly.
His cap refill is normal. There is no extremity edema.
You look over the outside facility’s record: he had bloodwork done, as well as a chest X-ray that was
concerning for pneumonia. He was given Zosyn, Vancomycin, and a normal saline bolus.
Pneumonia….hmm. Maybe you should review that chest X-ray….
Oxygen Options include nasal cannula (about 40% oxygen),
simple
PAGE
2 mask
(about 50% oxygen), nonrebreather (about 60% oxygen), and High Flow
Nasal Cannula (allows high flow rates with better comfort).

“If anyone has any doubts in his mind, let him stay behind.”

“We will accept nothing less than full victory! Good luck! And let us all

- Field Marshall Bernard Montgomery

beseech the blessing of Almighty God upon this great and noble undertaking.”
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- Gen Dwight D Eisenhower, June 6th, 1944.

OK, here is the outside facility chest X-ray. It is a one view. Of
course, a two view chest X-ray is always preferable, but sometimes
this is not possible in a patient who may nit be stable enough to go
to the Radiology Department to have their study done. This was
certainly the case with this patient, as he had oxygen saturations in
the low 80’s on arrival at the outside facility and was in respiratory
distress. So, it makes sense not to send this patient away from the
emergency department; that is asking for disaster!
There are increased pulmonary markings (blue arrows) with what
appears to be superimposed patchy left mid and lower lung
opacities (red arrows). The cardiac silhouette looks grossly
normal (green arrows).
Hmm. This looks like a viral process with superimposed
pneumonia. That explains the antibiotics that the patient was
started on before transfer. You look at the labs:
CMP is normal, but the BUN and Creatinine are 22/1.3, respectively.
(He received and IVF bolus). Coags were normal. His CBC shows
an WBC of 11 with an unremarkable differential. HIs blood gas,
aside from a pH of 7.335, was normal (his bicarb is 22). This could
be pneumonia, but what of his weeks of progressive fatigue with
minimal exertion and his orthopnea? Could this be cardiac in
nature? After lots of IVF, he is still hypotensive, his work of
breathing has increased, and he is still tachycardic.
You are concerned that this patient has
symptoms of a cardiac issue, specifically,
heart failure. The chest X-ray is not classic
for pneumonia and there are increased
interstitial markings. The patient is afebrile,
has a relatively unimpressive WBC given his
history, his exam is not suggestive of
pneumonia, and his history is consistent
with this diagnosis either.
You obtain an ECG, Troponin I, and a BNP.
The ECG shows sinus tachycardia (rate of
about 120) and what looks like a prolonged
QTc (hard to tell, on the tracing to the right, I
know). Troponin is normal. The BNP is
1,876 pg/dL! What does that mean?

How to Tell if Your Patient Has a Broken Heart: History and Physical 1st, then…

BNP: What?

BNP - can be used to assess the severity, response to therapy, and prognosis of
heart failure. First discovered in the brains of pigs (yep!) in 1988 but was later found
to originate from the heart.

BNP is Brain Natriuretic Peptide, or B-type Natriuretic
Peptide. It is a hormone that is secreted by ventricular
cardiomyocytes. This secretion is triggered by increased
ventricular blood volume, such as is seen with heart failure.
It has been extensively studied in adults and has both
diagnostic and prognostic predictive factors. In pediatrics,
BNP has been studied in a variety of cardiac diseases,
including CHD, myocarditis, cardiomyopathy, and pulmonary
hypertension. In adults, it can help distinguish between
PAGE
cardiac and non cardiac causes of heart
failure.2Values vary
in pediatric patients based on age but < 100 pg/dL seems to
be normal, on average.

Troponin - Troponin I and T are sensitive markers for cardiac injury. Elevated levels
are suggestive of myocardial ischemia or myocarditis. Troponin I can be useful in
blunt chest trauma to evaluate for cardiac injury as well.
CBC - anemia may be present.
Chemistries - compromised renal function may be present, as well as hyponatremia,
and elevated LFT, especially in pericarditis.

Causes of Pediatric Heart Failure: 1. Cardiomyopathy (most common in children with a structurally normal heart), 2. Myocarditis (typically follows a
viral infection), 3. Arrhythmias (leading to ventricular dysfunction), 4. Congenital heart disease. Heart failure is classified by staging (the two most
commonly used
staging
systems
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This patient’s symptoms are concerning for a cardiac
etiology of his symptoms. Perhaps cardiac failure, the
etiology of which, at this time, is unclear. You wonder if
the chest is X-ray is more consistent with pulmonary
edema. You stop the IVF bolus and the Vancomycin,
since the patient’s creatinine is 1.3. You consult the
PICU and the child is admitted there for continued
evaluation and treatment. A chest X-ray is repeated
later on during the night.
Again, the cardiac size seems normal (green arrows)
but in the interval from the previous film, there is
increased pulmonary septal thickening, concerning for
pulmonary edema (red arrows).
At this point, the patient has suspected cardiomyopathy
and heart failure. He needs some more imaging.

Pediatric Cardiac Imaging
Chest Xray - an easy to obtain, readily available imaging modality and the first
line to use in evaluation. You can assess cardiac size and the presence of
pulmonary congestion. You can see large pericardial effusions as well. In one
study, cardiomegaly of chest radiography had a specificity of 92% and a
negative predictive value of 91% in predicting ventricular dilation on
echocardiogram.
Echocardiogram - the primary modality and gold standard for imaging cardiac
disease. Useful for assessing ventricular size and function, as well as the
anatomy of the heart. Shunting, valve regurgitation, thrombi, and RV/pulmonary
artery pressures can be assessed.
MRI - in very complex congenital heart disease, cardiac MRI may be helpful. Of
course, this requires sedation.
Cardiac Catheterization - if noninvasive testing is unclear, this procedure may
be helpful. Visualization of the coronary artery anatomy, biopsy, evaluation of
pul ovary vascular resistance, and assessing hemodynamic studies
(intracradiac pressures, for example), can be accomplished.

Cardiomegaly in a 5 year old.
Red line - left atrium
Blue line - left ventricle
FROM: Radiopaedia.org
Yellow line - right atrium
Orange line - aortic knob

Cardiomegaly in a 2 month old. This patient
presented with difficulty feeding and
irritability. Note signs of pulmonary
congestion (red arrows).

Cardiothoracic Ratio: measurement of the
maximal horizontal cardiac
diameter
PAGE
2 (orange
line) to the maximal horizontal thoracic
diameter (blue line). This should be less than
0.5. FROM: Radiopaedia.org

The heart can have a globular appearance on
plain radiography when there is a pericardial
effusion present.

Cardiac MRI demonstrating a large pericardial
effusion
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ECHO demonstrating pericardial effusion.

FROM: Circulation, 2009.

Case Resolution:
The patient was admitted to the PICU. He was started on Lasix and IVF were held, given his volume overload. Milrinone was also started; Dopamine was added when
his mean arterial pressures dropped below 60, but this was soon stopped as the patient improved. Pediatric Cardiology was consulted and an echocardiogram was
performed. The initial study demonstrated severely diminished biventricular systolic function, moderate left heart enlargement, and, on the subcostal views, pleural
effusions. His left ventricular ejection fraction was 29%. This was in keeping with the diagnosis of dilated cardiomyopathy with systolic heart failure. The family later
revealed that the child had a paternal aunt who died suddenly and was found to have a “large heart” and his paternal grandmother drowned at age 35 after
complaining of recurrent dizziness weeks before the drowning. He was maintained of Lasix and Milrinone. He will likely need a ventricular assist device as a
temporizing measure, but will ultimately need a cardiac transplant. Further workup can be performed in the interim to try to find a cause of his cardiomyopathy, but

Teaching Points
1.
2.
3.
4.
5.
6.

7.
8.
9.

All respiratory distress is not necessarily pulmonary in origin. Always consider a cardiac etiology, especially in patients who have tachycardia with low blood
pressure that is not responsive or slowly responsive to resuscitation measures (ie normal saline boluses). Also consider metabolic causes, such as DKA , or
neurologic causes (intracranial hemorrhage or bleeding) in children with tachypnea.
A chest xray is very helpful! Not all children with respiratory distress and hypoxia necessarily need chest radiography, but this imaging modality can be helpful,
especially if the clinical situation is unclear or a child is not responding to interventions are expeected.
Don’t forget an ECG in children with a suspected cardiac etiology to their symptoms. Treatable arrhythmias as well as quickly assessing voltage and heart size
can be found on a simple ECG.
Be careful with IVF in children with suspected cardiac conditions. A normal saline bolus is completely reasonable in patients who have hypotension, but if the
response is not what is expected (ie decreasing tachycardia and/or improvement in blood pressure), consider a cardiac cause .
History is critical. In this child, the family history is very suggestive of an inherited cardiac disorder. If you are considering a cardiac etiology to a patient’s
symptoms, then ask about early heart disease (family members under the age of 50), sudden death history in the family; ask the patient (or parents) about easy
fatigue, failure to thrive, exercise intolerance, dizziness, or fussiness/difficulty feeding/color changes/sweating with feeds in infants.
Treatment of cardiac disease in children depends on the etiology. Heart failure is initially managed with diuretics and inotropic medications (if needed).
MIlrinone is very useful because it increases contractility and reduces after load without an increase in myocardial oxygen consumption, so it is used in
decompensated heart failure. Dopamine is also used in decompensated heart failure because it improves contractility as well as possibly being beneficial to
peripheral vascular beds. Dobutamine may be useful in reducing after load.
Ultimately, an echocardiogram will be needed to assess the underlying cause of the heart failure and plan treatment accordingly.
Heart failure patients are at risk for thromboembolism, arrhythmias, and sudden cardiac death. Treatment to prevent these complications depends on the
underlying etiology of the heart failure, but includes anti-arrhythmic therapy, implantable cardioverter defibrillator (ICD), and ventricular assist devices (VAD).
Outcomes in children with heart disease are variable. Overall mortality among hospitalized patients is 5-10%.
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