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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.

Conference Schedule: June 2017
7th - 9:15 UTI……………………………………..Dr Tabarrok
10:15 NAT ED Perspective……………….TBA
11:15 Sexual Abuse……………………….Drs McClung & Ryan
13th - Journal Club Zen and the Art of EM……………….Dr Berg
14th - 9:15 Defining Quality Care………………….Drs Gardiner & Iyer
10:15 Environmental Emergencies………………….Dr Remick
11:15 TBD
16th - PEM FELLOW GRADUATION!

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: One more child with an unusual cause of
abdominal pain. This has been a theme and this issue will
conclude abdominal pain for a while. As we transition
into Summer, injuries become more prevalent, so be on the
lookout for imaging in extremity injuries, animal bites,
and submersion injuries. For now, enjoy this strange case!

21st - 9:15 Chronic Abdominal Pain
10:15 US: Pediatric Abdomen……………..Drs Levine & Gorn
12:15 ED Staff Meeting
28th - 9:15 M&M…………………………………Drs Pittman & Schwarz
10:15 Board review: Head & neck Trauma………..Dr Kienstra
12:15 Research Update………………………………Dr Wikinson

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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The graduation cap was initially a “hood” and is believed to date back to
Celtic times when Druid priests wore capes and hoods to symbolize their
intelligence. Its has also been attributed to the headgear worn by church
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Case History
What is with all the abdominal pain in the Pediatric Emergency Department this month?
Last month, we reviewed an unusual cause of abdominal pain in a teenager: diverticulitis. This
time, you pick up a chart with, you guessed it, abdominal pain. You are wondering where all
of the fractures and head injuries are this time of year. You review the chart and go in to
see the patient.
You see that this is an 11 year old male with a complaint of generalized abdominal pain
for the past 5 days. He describes the pain as sharp and quite intense. It started out as
more of a dull ache but then has increased rapidly to the pain he is currently experiencing.
He has not had a history of fever, diarrhea, dysuria, hematuria, or back pain. He denies
trauma. He denies scrotal pain. He tells you that the pain is so severe now that he can’t
ambulate. He has had multiple episodes of emesis, some of which over the past 24 hours has
become green in color. He was seen at an Urgent Care facility on the second day of
symptoms, which referred him to a local Emergency Department. He had an ultrasound
performed, which could not identify the appendix. The family was told, though, that he had
an inflamed ileum. He was begun on Flagyl. That’s odd…..
In light of this piece of history you ask the child and family if there is any history of
travel or if anyone at home is sick with similar symptoms. The answer to both questions is no.
His vital signs show an afebrile child; his heart rate is 120, blood pressure is 110/60. He looks
to be in discomfort. His mucous membranes are dry and he has a slightly prolonged cap refill.
His abdomen is difficult to examine. He endorses diffuse abdominal pain on palpation. from
what you can tell, there are no masses or hepatosplenomegaly. The rest of his exam is
unremarkable.
This child clearly looks ill. You ask the ED nurse to obtain IV access, which is readily
done. You also ask for a CBC, CMP, ESR, and CRP. You give the cild a 20 cc/kh fluid bolus of
NS and contemplate what needs to be done next.
Does he need imaging? If so, should you go to CT? What role does pain radiography
have for managing this child? What could be causing his symptoms? Does he need the
Pediatric Surgery Team to evaluate him? (You saw them in the Dept a few minutes ago).

CT Scanning: Oral vs IV contrast - Which do ya want? Maybe both?
When it comes to obtaining CT imaging of the abdomen, whether or not one uses oral or IV contrast depends on what your goals are. If you are looking
for inflammation, infection, an abscess, then IV contrast is preferred. Appendicitis, for example, is seen best with IV contrast (of course, CT imaging for
appendicitis is NOT first line anymore in pediatrics. Clinical exam and history are most important, including the Pediatric Appendicitis Score, followed
by ultrasound if you are considering appendicitis. CT is reserved in select cases). Oral contrast is used when you are considering inflammatory
conditions of the GI tract, including the pharynx, esophagus and bowel (including the appendix). There are times when a pediatric surgeon would like
oral contrast. Consultation with them BEFORE you order a CT is reasonable. However, for CT imaging, oral contrast appears not to be necessary for
the majority of pediatric cases and may prolong the time it takes to obtain the study (sometimes hours, depending on the institutional protocol).
Bottom line, if you’re ordering a CT of the abdomen/pelvis, then use IV contrast. You’ll get a better study. Your surgeon and radiologist will thank you.
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Originally, diplomas were written on sheepskin.

By the way, TRUE bilious
emesis is GREEN!
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Weird Al Yankovic was the valedictorian at his
high school graduation.
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The Pediatric Surgical Team evaluates the child in the Emergency
Department. While they determine that he does not need
immediate operative intervention, this certainly is a possibility. In
light of the normal ultrasound results and the child’s history and
clinical examination, they suggest a CT scan of the abdomen and
pelvis with IV contrast. The child undergoes the study and
selected images are seen on this page.
The scout image to the left demonstrates dilated bowel loops (red
arrow) with some stool (blue arrow). There is no foreign body or
free air.
The images below demonstrate abnormal dilatation of the small
bowel to the mid ileum (orange arrow). There is stool (blue
arrow). This is suggestive of small bowel obstruction. The bowel,
though, does transition to a normal caliber (purple arrow), seen
best on the scout film. There is no focal wall thickening,
suggesting a non-inflammatory process, with the exception of the
terminal ileum (maroon arrow).
The appendix is difficult to identify but there are no signs of
appendicitis or abscess. There is some free fluid present (magenta
arrow) but this is nonspecific. The kidneys, gallbladder, spleen,
pancreas, and base of the lungs all appear normal.
Wow. Lots of things going
on here on this CT scan.
He certainly has
constipation but this does
not account for the
inflammation and small
bowel dilatation seen in
the images. It certainly
does not account for the
apparent small bowel
obstruction that this
patient has. Something
has to be causing it. But
what?
England's Anglia
Ruskin University
banned cap-tossing
in 2008 after a
student received
stitches when a mortarboard came
down on his head. FROM: Mental
Floss online
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Look it up: Friberg TR. Traumatic retinal pigment epithelial edema. Am J ophthal.
1979. 88(1): 18-21. Case report describing an eye injury sustained when a mototrboard
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was tossed in the air at a graduation ceremony!
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Defining Small Bowel Obstruction:
1. Complete or high-grade obstruction indicates no fluid
or gas passes beyond the site of obstruction.
2. Incomplete or partial obstruction indicates that
some fluid or gas pass beyond the obstruction.
3. Strangulated obstruction indicates that blood flow is
compromised, which may lead to
intestinal ischemia, necrosis, and
perforation.
4. Closed-loop obstruction occurs when a
segment of bowel is obstructed at two points
along its course.

That “graduation song” is Sir Edward Elgar’s composition, March No 1 in
D Major (Pomp and Circumstance). In 1905 Elgar received an
invitation to come to Yale’s commencement ceremonies and, to honor
his presence, the New Haven Symphony played parts of the composition.
It soon spread to other graduation ceremonies, since people liked it so
much. FROM: Mental Floss online.

Pediatric Bowel Obstruction
There are many different causes of bowel obstruction in the pediatric patient. Both acute and chronic etiologies exist.
In some children, bowel obstruction occurs in the neonatal period, in others, the obstruction occurs later in childhood.

Neonatal Bowel Obstruction
Occurring in approximately 1 in 5000 births, neonatal forms of obstruction can be thought of as intrinsic (atresia,
stenosis) or extrinsic (malrotation, duplications). These children typically present with emesis (usually bilious),
abdominal distention, irritability, etc. It’s important to recognize bowel obstruction in neonates, because as the
obstruction persists/progresses, vascular compromise follows, leading to necrosis, sepsis, and in some cases, death.

Childhood Bowel Obstruction
Many etiologies can cause bowel obstruction outside of the neonatal period. Intussusception is the most common
cause; the vast majority of children with this condition are younger than 2 years of age. Incarcerated hernias have
been known to cause small bowel obstruction; malrotation (1 in 500 infants and can be associated with other
malformations and genetic syndromes); postoperative adhesions (especially in children who had laparotomy for
inflammatory surgical conditions, the incidence is lower for children who have undergone laparoscopy); necrotizing
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enterocolitis (leaves infants vulnerable to the development of strictures); Meckel’s Diverticulum (see the
May42017
Newsletter for a brief discussion on Meckel’s Diverticulum); atresia (duodenal, jejunal) are all known causes.

It's thought that the practice of chucking one's cap upward at the end of the ceremony started in 1912 at the U.S.
Naval Academy's graduation. The Navy gave the newly commissioned graduates their officers' hats at graduation, so
they no longer needed the midshipmen's caps. To show how pleased they were, the new officers tossed their old
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headgear up in the air.

This child has intussusception.
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Imaging Bowel Obstruction
When a bowel obstruction is
suspected, the first line imaging
test of choice is plain
radiography. In children under
the age of 2 years old, typically
AP supine and left lateral
decubitus views are obtained. In
older children, flat an upright
views are obtained. These
images will give you a good idea
of the bowel gas pattern and
are used as a screening test for
obstruction. If they are normal,
though, this does not entirely
rule out obstruction, so got with
clinical examination and history.

Inguinal hernia
FROM: radiopaedia.org

The images above show an abnormal bowel
gas pattern, with dilated loops of bowel (red
arrows) and bowel “stacking” (blue arrows).
This is consistent with bowel obstruction.
The image to the left also slows dilated
bowel loops and an abnormal bowel gas
pattern (red arrows). In this case, the child
has an inguinal hernia (yellow arrow) causing
the obstruction.

CT is also used with increasing
frequency.
This is also a great example of a close loop
obstruction, demonstrated by the dilated loop of
bowel and the “U” or bean shape on plain films.

Ted films to the right shows a sigmoid
obstruction. Note the gas filled lumen and the
lack of haustra. The bowel looks a bit like a
bean. The red arrows denote three dense lines
converging toward the obstruction, which is
denoted by the star. This is called Frimann
Dahl’s sign, which is a radiographic sign of a
sigmoid volvulus.
Image from radiopaedia.org

Case Resolution
Because of the concerning clinical exam and CT findings, the child was taken to the operating room by Pediatric Surgery for exploratory
laparotomy. During that procedure, a Meckel’s Diverticulum was indeed encountered (a rather large one). This was resected and
primary anastomosis was made. There was no further bowel resection needed. His appendix was enlarged but not inflamed (it was
quite tortious and located retrocecally - no wonder why it was hard to identify on imaging!). This was removed as well and sent to
pathology, which confirmed the Meckel’s. He did have a prolonged post-op course, waiting for bowel function to return. After
ambulation, he began to pass flatus and was taking po well. His pain was controlled and he was afebrile. On postPage
op day5 6, he was
discharged home with followup.

A little more about Meckel’s Diverticulum:

We touched briefly on Meckel’s scans and what a Meckel’s Diverticulum can look like on a CT (see the May 2017 Newsletter) but let’s explore a little
more about what
a Meckel’s
actually
duct fails
to involute. The
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diverticulum has its own blood supply, making it susceptible to infection and infarction. The diverticulum may contain other embryonal tissues as
well.
The Rule of Two’s (see May 2017 newsletter) is a useful memory aid when thinking about Meckel’s diverticulum. Most cases are asymptomatic, but
Meckel’s, in addition to causing bleeding, can be a cause of obstruction. Treatment is surgical resection. Meckel scan (imaging test of choice), CT,
and Ultrasound can be used to detect a Meckel’s Diverticulum.

Interestingly, the pathology on the appendix returned as
dilated with the presence of pinworms. In light of this
finding, the patient was treated with Albendazole while
in the hospital and discharged with a second dose.
Acute appendicitis secondary to parasites (including
pinworms) has been well-described in the literature.
The images below show a CT consistent with
appendicitis (large open arrows) and a small abscess
(dashed arrow). Intraoperatively, pinworms were seen
along the serosal surface of the appendix (small
arrows).

Meckel’s Diverticulum

FROM: Dietz, et al.

Teaching Points
1.

Abdominal pain has, as we’ve, seen many, many etiologies. Most causes of acute abdominal pain in pediatric patients can be
significantly narrowed or discerned by history and physical examination.

2.

Adjust testing to find the cause of abdominal pain in pediatric patients should be guided by history and physical examination
findings.

3.

In patients where bowel obstruction is a concern, plain radiographs are useful and appropriate first line imaging studies. A 2
view abdominal film is most commonly utilized. Information about bowel gas patterns is extremely useful and can detect
obstruction patterns. Plain films may also help determine if further imaging is needed, such as a CT scan or ultraosund.

4.

When considering appendicitis in pediatric patients, remember the Pediatric Appendicitis Score is a validated tool that is very
useful in predicting appendicitis. Its use often eliminates unnecessary imaging tests.

5.

Pediatric bowel obstruction has many etiologies. Patients with previous surgeries, previous obstruction, and congenital conditions
are most at risk. Obstruction can occur, though, in previously healthy children.

6.

Treatment of pediatric bowel obstruction depends on the cause of the obstruction. Pediatric Surgery should be consulted when
treating children with bowel obstruction.
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Congratulations to this year’s graduating class
in Pediatric Emergency Medicine!
We received 93 applications for the
2017-2018 academic year… our largest
applicant pool yet!
3 of the 6 incoming fellows attended
medical school in Texas.
Our Fellows represent us nationally with
presentations at multiple conferences and
meetings across the country.
Katie Berg, MD

Phil Friesen, MD

Mike Gardiner, MD

We are proud to welcome 6 new
physicians to our PEM team on June
26th, as we begin the 2017-2018
academic year. They come from all over
the country, and each one brings
extensive knowledge and experience to
our program!
Thanks to Rene Teeler for the above info!
Guyon Hill, MD

Sheryl Yanger, MD

Cat Yee, MD

We Welcome the Newest PEM Class in June!

Anthony Arredondo, MD

Ireal Fusco, MD

Jason Gillon, MD

Erin Munns, MD

Paul Schunk, MD

Shyam Sivasankar, MD
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