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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: BOO! Happy Halloween! Rare cases with
common symptoms/presentation are frightening, aren’t
they? Here we present a 2 year old male with a diagnosis
of urinary tract infection who, despite antibiotics, does
not appear to be improving. Perhaps his diagnosis is not
all it appears to be. Interested? Read on and enjoy this

month’s case….

Conference Schedule: October 2017
4th - 12:00 Radiology Rounds: Thorax…Drs Sivasankar & Vezzetti
11th - 8:00 Airway/RSI………………..…Drs Schink and Ruttan
9:00 Simulation: Respiratory………….PEM Sim Faculty
18th - 10:00 US: Skin and soft tissue…………………Dr Levine
12:00 ED Staff Meeting
25th - 9:00 M&M………………………….Drs Levine and Fusco
10:00 Board Review: GI………………….………..Dr Berg
12:00 Research Update……………………..Dr
Wilkinson
Simulations are held at the Seton CEC.
Lectures are held at DCMC Command Rooms 3&4.
Locations subject to change.

Zombies! They’re popular. Every wonder where the term came
from? Well, brief in zombies has its roots in African traditions that were brought to
Haiti. The voodoo deity Baron Samedi would gather the departed from their graves
& bring them to the afterlife, unless they have oﬀended him in some way. If this
was the case, then they would be forever a salve to him, as a zombie. Humans could
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get their own zombies too, through the actions of a bokor, a sorcerer. Want to save a
zombie? Feed him/her salt!

Camille Saint-Saens composed Danse Macabre in 1874. It is one of the spookiest pieces of music
ever composed and is based off an old legend, the danse macabre.
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Case History
Fever season has started in the Pediatric Emergency Department! The majority of the children
that you have seen have been viral in nature, some strep throat, etc. You’ve also noticed that there
has been an uptick in abdominal pain as well…again, mostly viral gastroenteritis. The next chart you
pick up, however, is a little different.
You note that the patient is a 2 year old male with fever for 6 days and abdominal pain. He
was seen by his physician 5 days ago; at that time he had a negative rapid strep test, a normal chest
X-ray, and a normal urinalysis. He was diagnosed with a viral infection. He returned 4 days later, still
with fever and abdominal pain, which was, by report difficult to localize but seemed generalized. At
that time, the urine culture from the urinalysis that was obtained from his original visit was positive
for E. coli. He was diagnosed with a urinary tract infection, given an injection of Ceftriaxone, and
prescribed Amoxicillin. His mother confirms that he was given the Ceftriaxone injection, but she states
he has not taken any Amoxicillin because she has not obtained the prescription.
On examination in the Emergency Department, you note the child is febrile to 104.9; the rest of
his vitals are appropriate for his age. You review any other symptoms with his mother: he still
complains abdominal pain and he has a slight cough, but there has not been vomiting, diarrhea, dysuria,
obvious testicular pain, or sick contacts/travel. He has had decreased oral intake. His exam is
unimpressive: he does not look toxic and is interactive but you do note that he seems to have abdominal
pain on exam. The location is difficult to ascertain, but he seems uncomfortable on the right side and
right CVA. Of note, there is no rash, adenopathy, cracked lips, etc, suggestive of Kawasaki’s Disease.
His lungs sound clear. He is not circumcised.
A 6 year old male with persistent fever, currently being treated for UTI. He’s never had a UTI
in the past. That’s a little strange. And what about the abdominal pain? You consider the differential
and, at the same time, try to determine if this child (and you) could benefit from an imaging test of
his abdomen. If so, ultrasound? CT? Plain radiography? Meanwhile, you order labs and IVF.

Kawasaki’s Disease
Any experienced pediatrician has encountered Kawasaki’s
Disease in the course of their practice. For those that are
unfamiliar with the condition (or if you need/want a refresher) here
are the diagnostic criteria (for typical KD):
Fever for at least 5 days.
Rash.
Unilateral cervical adenopathy.
“Strawberry” tongue.
Non purulent conjunctival injection.
Erythema of the hands/feet, followed by desquamation.

Dilated coronary arteries
from children with KD.
Courtesy: AHA
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Danse Macabre is an allegory about the universality of death (nice bright thought, right?). It is often represented in
paintings/carvings from the Middle Ages, depicting a pope, an emperor, a king, a child, and a laborer being summoned to
dance to the grave by a skeleton, who represents the Grim Reaper. It served to remind people of the fragility of life.
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There are several options to consider for this patient.
The most interesting aspect to his case is you have a 2
year old male being treated for a urinary tract
infection. The overall prevalence of UTI in febrile
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These ultrasound images show normal kidneys, without evidence
of hydronephrosis, renal abscess, dilated ureter, or urinary
obstruction. Hmm… You recall the child had abdominal pain.
Maybe he could benefit from abdominal imaging?

infants/young children is about 7%. UTI is highest in
uncircumcised males (especially less than 3 months of

Normal Kidney Sizes:

age) and in females (the highest group).
The most common bacterial cause of UTI i.e. E. coli,

0-2 mo - 5 cm

however Klebsiella, Proteus, and enterobacter species

2-6 mo - 6.2 cm

are increasing in frequency. Don’t forget, viruses can

1-5 yr - 7 cm

cause UTI, particularly Adenovirus and Enterovirus.

10-15 yr - 10 cm

You decide to obtain a renal/bladder ultrasound, which
is especially appropriate since this is a male child with

> 15 yr - adult size

a reported UTI. This is a good first step, because it
will help you detect urinary tract abnormalities,
including hydronephrosis, a perinephric abscess, or
gross renal abnormalities. Selected images are noted
to the right.
Imagining indications in pediatric UTI patients:
Children < 2 years of age.
Children with recurrent febrile UTI.
Children with of any age with UTI and a family history
of urologic disease, prior growth, or hypertension.
Children who do not respond to antibiotics.
Male children with UTI.
US is expected to alter management (ie surgery or
VCUG) in up to 2% of children < 2 years of age with
first time febrile UTI. US timing is a matter of debate,
but it is generally accepted that children with severe
illness or failure to improve with appropriate antibiotics
should be done a soon as possible during the acute
phase of illness. Otherwise, US can be performed
after the acute phase (resolution of fever and
improvement of symptoms). A VCUG (voiding
cystourethrogram) is the imaging modality of choice to
establish urinary reflux and is indicated in children

This US shows Grade II hydronephrosis on the right. Note the
dilated renal pelvis (red arrow) and calyces (yellow arrow).

with multiple UTI’s, abnormal renal US, or hypertension.

FROM: radiopaedia.org

Severe hydronephrosis

Examples of hydronephrosis on Ultrasound.
Grading:
0 - no dilatation with calyces apposed.
I - Dilatation of renal pelvis; no calyces dilatation;
II - Dilatation of renal pelvis and calyces.

Perinephric abscess (red
arrow) with hydronephrosis
(yellow arrow).

III - Moderate dilatation of the pelvis and calyces;
PAGE 2
fornices blunting, cortical thinning.
FROM: radiopaedia.org

IV - gross dilatation of the pelvis and calyces; renal
atrophy

According to legend, at midnight on Halloween, Death appears, calling forth the dead from their graves and enticing them to
dance, as he plays a fiddle. This is personified in the piece at the beginning, where a harp plays twelve notes (in D, a clock
striking 12) and a violin solo, playing the tritone (Diabolus in musica, as it was known in Medieval and Baroque times).
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Right upper quadrant

The appendix is not obviously visualized but there is a
large (5 cm x 5 cm x 2 cm) fluid collection (red arrow) that
appears to extend from the right colon/pericolic gutter up
into the liver (yellow arrow), displacing the right colon
(these views are not included). The liver itself has a
“starry sky”appearance, which in this case is a
nonspecific finding (green arrow).

Right lower quadrant

Given the ultrasound results, the
elevated white blood cell count, and,
more importantly, the child’s exam, you
decide that an abdominal CT with IV
contrast is indicated. Selected images
are seen to the right.
The first thing that stands out is the
amount of inflammatory changes seen
(purple arrow). There are also several
fluid collections (green arrows), the
largest of which extends into the right
lobe of the liver (red arrow, which is
what was seen on the ultrasound); the
appendix is seen but has an appearance
consistent with peroration (blue arrow).
This is a CT scan consistent with
perforated appendicitis.

You go back to reexamine the child and note that he still
seems to have abdominal pain that still appears to be on
the right side. You decide to obtain a right lower
quadrant ultrasound, since that is where his pain appears
to be. Selected images are noted to the right.

As you contemplate this ultrasound, the child’s
laboratory work starts to come back. He has a total white
blood cell count of 22.1 with 73 Segs and 2 Lymphs. His
CMP is normal (including his BUN and Creatinine). This
urine is completely normal.

Right upper quadrant

This child clearly has a surgical issue, but from what?
One consideration is the location of the abdominal pain the right lower quadrant. Could he have appendicitis? If
so, he is at high risk for a perforated appendicitis, given
the length of time of symptoms, his lab work, and age.

Perforated Appendicitis
While there is new evidence that is
emerging, the management for
uncomplicated appendicitis is surgical.
For complicated appendicitis, there is a
little more debate. Often, Interventional
radiology is consulted to drain an
abscess percutaneously under US or CT
guidance using a Seldinger technique,
followed by antibiotics. (Dell Children’s
has a protocol for this). Younger
children, longer durations of symptoms,
and those with complex medical
conditions are more likely to have a
perforation.
As the piece builds and really gets going, in the middle of it is a particular tune, taken directly from the
Dies irae. This is a Gregorian chant used in requiem masses of the Catholic Church. It was a nice touch,
but there was an ulterior motive. Sant-Saens was poking a little bit of fun at religious authority.
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Throughout the piece, a xylophone is frequently heard. This represents the bones of skeletons shaking as
they dance. At the end of the piece an oboe is heard. This is a rooster crowing and signals an end to the
dance.
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US image demonstrating a catheter (blue arrow)
inserted into a pelvic abscess (red arrow)
sedentary to a perforated appendicitis.

CT image demonstrating a pigtail
catheter (blue arrow) inserted into an
abscess (red arrow) sedentary to a
perforated appendicitis.

Percutaneous Drainage of an Intra-abdominal Abscess
There are several approaches one can use to percutaneously
drain an abscess. Seldinger technique is the most commonly
used in pediatric patients. Complications include an obstructed
catheter, fistula formation, infection, and bowel perforation. The
most common approach is anterior or lateral. These procedures
are done under anesthesia. US is commonly used for guidance.

Case Resolution
In light of the child’s CT findings, Pediatric Surgery was consulted and the child was begun on Ceftriaxone and Flagyl. He was taken to the
operating room for laparoscopy where it was discovered that he did indeed have a perforated appendicitis. Additionally, he had multiple
abdominal abscesses and adhesions, extending from the appendix in the right lower quadrant to the base of the liver in the right upper quadrant.
These adhesions were removed, the abscesses drained, and the remainder of the appendix removed. His blood and urine cultures remained
negative. He remained in the hospital for a few days and then was discharged with followup.
What of the original diagnosis of UTI? Well, the child had a normal renal ultrasound and normal electrolytes. He did not have prior UTI’s or
hypertension. It was discovered that the original culture did grow E coli. Given all of this, it is strange that he had a UTI but not out of the realm
of possibility. Was this related to his appendicitis? Probably not., but it is difficult to say for sure.
Teaching Points (Don’t forget the Pediatric Appendicitis Score - See the September 2014 issue for a comprehensive review)
1.

Urinary tract infections are common in children and most can be managed on an outpatient basis using cephalosporins (Cefixime, Cefdinir, Cephalexin) or
Amoxicillin ( if enterococcus is suspected).

2. Ultrasound should be performed on febrile UTI in children < 2 years of age, children with recurrent UTI, children with hypertension, children with poor growth,
males, and children with a family history of urinary tract disease.
3. VCUG is recommended for children with abnormal renal ultrasounds, hypertension, or a urine culture that is positive for a pathogen other than E. coli.
4. Always consider surgical causes of persistent fever, including intra-abdominal abscesses. This include perforated appendicitis. The younger the child, the
higher the risk of perforation, as the diagnosis of appendicitis is more likely to be delayed in these children.
5. Ultrasound is an excellent first line imaging modality to look for intra-abdominal abnormalities, with CT reserved for more complicated cases or patients with
abnormal US.
6. Treatment for perforated appendicitis includes Pediatric Sugery consultation. In some cases, operative repair if appropriate. In other cases, percutaneous
drainage with Interventional Radiology is indicated. The decision on which course to take is dependent on many factors, but ultimately it is the decision of the
Pediatric Surgical team.
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